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YVa6exucmonda mubbuém zenemuxacununz
PUBONKNGRUWUOD YAKAN Xucca Kyuean
yemosumuz Xaxoneup Xamudos
masanaydununz 70 Guaruzuea Garumtaimus.
Myanrrugpnap

MYEAITAMA

TrO6UET TeHETHRACH OaM IeHeTHKacH (anMHMHT OHUp
6ymuMu 6Yu6, OMAMHMHT MPCHATH Ba ¥3rapyBYaHIMIARH Ta-
TOJOTHS HyKTad HasapgaH ypravagy. Tub6meér reHeruxacu
MPCHEI KaCA/UIMKIAPHMHT Kenub yukum cababrapunm, up-
cHibiagMml TaOMATHHM, MONYISLUHUAAA TAPKAIKIOUHM, MoJjie-
Ky/a Ba XyXaiipa zapaxacua coaup OynaauraH Xapa€sap-
HH Vpra"agu.

Tu66uér reHeTAKACHHKHT aCOCHH KUCMM KIHHEK TI'€He-
THKA X#c001aEM0, ¥ ApCHil KACAUIMKIAPHUHL 3THONIOIHA-
CHHH, NATOTEHEe3MHH, KIMHUKACUHY, {HATHOCTUKACHHUA O~
JIFHA OJHII Ba KABOJIAII WYIUlapyHM YpraHagH.

VPCUATHUHT acocuil KOHYHMATIAPHHHU ITyXTa Y3/IAIITH-
pu MGOKOPIMK aMATHETHIA XyJa KAaTTa aXaMMsITa 3ra-
aup. 1lyHw ancxuma TasKHLTAI JIO3UMKH, HPCHH OMILIap
HPCHATTA aIOKACcK HYK Aed VilnaHaiuraH KyIIrMHa HPCHAMAac
KACA/UIMKJIAD 1TATOTEHE3Wra KarTa TabCHUp KYPCaTUIIN aHUK-
JIaHMOKAA. XaTTo CH1, be3rak, Kopa 9eyax, yiaT Xaby JoxyMiH
KaCATIMKIIAPHHHT TONYIAIMUIADAA TAPKATAIMIN HPCUATrA
AIOKATOP IKAWIATH AHKUKJIAHIH.

TubbuéT reHeTMKACH Xyla Te3 puBoxnaHub GopaérraH
dannap karopura xkupamu: 1978 wiga Mocksa mwaxpuga yTka-
swirad XIV Xanxapo redetra KoHrpeccuaa 2500 ra skuy
VMpCHIi KacalUTMKIIAp MABXYIIMIH, 4,5-5% ra SKMH 9aKajuok-
JIApHMHT MPCHIl XMXATHAH Xap Xwi Y3rapuuuiap 6una# Tyru-
JIMITY TALKMIUIAHTaH 30H.

Xo3Hupra keqmub Mpcwil KacALIMKIAPHUHI COHH sHajxa
KymafraHaury, yiaap conk 4000 ra sKMHIAIITaHU aHUKJIaH-
ragmnp. Xap dwta 100 ra AKHH AHTH HPCHAH Xaca/UIMXiap
aHuKaHMoKaa. ByHMHT cababiapupaH OMpH ojaM reHeTH-
KacH, (GUINONOrUACcH Ba GMOKMMECHHUHT ToDOPa YyKyp ypra-
HWIHIOH, JHATHOCTHKA YCY/UIAPHHUHT AHAAa TaKOMWLIAIIY -
1M OyyIca, MKKUHYM acocHil cabab — suIam MyXUTHHHHT
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To60opa udnocaarmut 6opUNIN, OfaM UPCHATHIA 3apapiu Tab
CHUPIAPHHHT Tobopa opTH6 GOpHILIIMD.

Tu66uer reneTnKacura HarMIUIaHTaH KUTOOIAp Ky 6Y1H:
HINra KapamacnaH yjapHUHT aKCapUATH pyc Ba BolUKa XOpH-
XV TWUIApAA YOI 3THIraH.

Cu3HMHT 3pTHOOPHHINAra XABOIA TWIASTraH yiuoy xapce-
JBK y36eK TWIMAA IOy coXaia €3uiraH GMPHUHYHM KYJLTAHM:
xXucoGnagany.

By napcmux Va6exucron Pecny6muxacu CORTHKHE Cak-
JIAIl BA3MIPDJAMIH TOMOHMAAH TACAMKJIAHTaH HACTYp AcOCHId
E€3WITAHAND.

JapcnuKHUHT 6MPUHYA 606mpa reHeTHKa (PaHUERHT,
YHHHT OHAM I€HCTHKACH Ba THOOMET reHETHKACHTA TAALTYK-
1 6YMUMIADVHUHT PHBOXIAHHKII TAPHXK Ba XO3MPTH MABp-

. Kary acocuit Myammonapu OagH sTwiTaH.

HxxarHay 60643 MpcusT Ba Y3rapyBYARJIMKHUHT MOMEKY-
J4p Ba XyXaifpaBuit acocsapu 6epwirad. by 6064a xyxaiipa
XaKuaa KHCKAYa MamIyMOT, UPCHH MOIJAHMHT TYSWIMIIH-
HUHI I'¢H, XpPOMOCOMA BA M¢HOM Hapaxanapi, TCHETUK KOA,
MyTaupsuiap, YJapHUHT penapalidUIaduill MEXaHU3MIapH, TeH
VHXEHEPUACHHUHI MOXUATH, YHHHI acoCH MyamMMOJapH
Eputwiragaup. by Mabiymoriap OoLULIaHFAY Kypciapaa
VKUTIITAaHU MyHOcabaTu 6iwiaH Talabaiap XOTHPaCHIAH aHYa
KyTapwiraH O0YJIMIuy MyMKMMJIMTHHK 3BTHOOpra oxub, Xxyaa
KucKada Ga€H STHINHK Makcaara MyBodHK Aeb XUCOOTaTUK.

JApCIUKHIHT yarHYK G00UAa XO3KPri Jaspia Ky/UiaHu-
JaétradH THOOMET reHeTMKaCHHHMHI YCYJUIApH KENTUPHIIH.
AnanaBuit ycyiapaas ramxapy JIHK-3onmm, mMMyHorese-
TUKA, COMATHK XyXalpaiap reHeTUKACH YCy/UIapuTa XaM KaTra
9p1H60p 6epwiny. TY¥pTHHYM 606aa HPCHE KacaLTAKIAp Tac-
HUGPVHHHT acOCHH NPUHUHIUIAPH, FEHOM, XpOMOCOMA, I'eH
KACA/UIMKIIapY, MYJIbTU(PAKTOPUAI KacAJLIMKIAp TYFpHUCHAA
MahIYMOTIIAp KenTupwirad. Bysna 6y upcuit Kacasuigxnap-
HUHT KeIHb YHKWII MEXaHU3MIADHIA, Xap 6P IypyX Kacail-
JMIJIAPHHAHT Y3uTa Xoc Oenrmsiapura, JiabopatopMsiia Tali-
XMC KyMMu ycyjuiapura aroxuaa bsTibop Gepauk. Tanaba-
JIADHMHI Y3MALITAPHINUTA KYJIAWAUK APAaTHUI MAKCagWAaa,
KacaLINKJIapHMHI XapakTepiu OeITWIapHHHM XaABavlapha
nbogatamHn Makcanra MyBoguK ae6 xucobranux. bemmn-
9y 606Ka UpCHE KacannwKiap TaPKATMIMHUHT ONXWHM
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ONUINHKHT ACOCHN yCynmH — TUOOHMit-reHeTHKa MaciaxaT,
VHUHI MaKcand, Basudastapu, acocmit 6oCKuwiapu, IIPHUH-
nyiUtapy 6a€H ITIIIHA.

Oxupru 606132 UPCHH KacaLIMKIAPHU HABOJIAITHMHT BA
OJIAVHM OJIMIUIHWHT aCOCHH ITPHHIMIUIADH TYFPPUCHIA Mab-
JIYMOTJIAp KEITHPWIAH.

Jlapciix OXUPHIA 3HT KY1 yYpaiuray pUBOXIaHALIHIAHT
KMYHMK HYKCOHJIApH (CTMIMaJIap) XaKuda MabIyMOT OGepyBYH
XKagBaJ Ba SHT KYII yYpagurad reHeTHK aTamaiap JyraTH
6epwiay. Maskyp Hapciuk ¥30ex Twivga GupuHYM Mapra
APATHUITAHINTH cababiu TabMHUIKM aiipUM KaMYWIMKIapXaH
XoMu 3Mac. JJApCIHKHUHT CHPATUHH OMIMPHUII MaKCaxuoa
¢uKp Ba My/loXasalapHHu Ga€H sTaxax KUTOOXOHIApra oil-
OUHIAH YYKYP MAHHATAOPYWIMIMMH3HA H3X0D 3TAMUS3,

JlapcnuxHyY Hampra Tai€pianiia YINMapUHUHT KUMMATIA
Maciaxamiapy 6mrad €pnaM Kypcarrad akamemuk XK.X.Xa-
mumos Ba mpodeccop HL I IHomancyposnapra 4yxKyp MHH-
HATIODYWIATYMU3HE Origmpamus.



IBOB.

TEHETUKA BA TUBBUET TEHETUKACUHUHT
KHCKAYA PUBOXJIAHHII TAPHXU

[enetuxa TepMutn 1906 Hfwina V. B3TcoH TOMOHHAAH TaK-
Ju¢p KunupHradH 6yaub, oHOHuYa “genetikos” cy3umaH OMMH-
raH Ba Requd YHKMINTA TAALTYK/IH JeraH MabHOHHM AHIVIATA-
au. FeHeTnka GaHH THPMK OPFAHM3MJIADHMHT MKKH aCOCHU
XYCYCHATNAPH — WPCHUAT Ba Y3rapyBYaHIIMK KOHYHUATIAPH-
HM ypradamgy. I.MeHaenp Y3MHUHT HYXOTIap yCcTHAR YTKa3-
raH KJIACCHK TaxpuOanapy OwIaH MPCHAT Ba Y3rapyBYamTUK
XOMMCANapHHN HIMWE ypraHuuwHM 6oiwra6 Gepau (1865).
Jlexurn Meunneny xamd KWwirad HpCHAT KOHYHHATIapH 35
¥wirada 3aMOHTONUIAPDHUHT IbTROODUMHK X0 3TMamu, da-
KaT 1900 AuwnrxaH 601u1a6, MPCHAT KOHYHHTIIADH KaifTa xamd
KWIHHTaHIaH KedWH, MeHIenb KOHywIapH XaMMa OJIEMIIap
TOMOHWMAAH YBTHPO TWIIM Ba TeHeTHKa anoxuna GaH cu-
darupa pusoxiaHa Gonuiagy. Yma BakTAaH 6Gomurab rede-
THKa (aHM y30K Ba Mypaxxab #ynHm Gocuwb yTaum Ba xym
COHJIM MYCTaKwiI 6ynumiapra axpamgu. by 6ynumiap ano-
xuna ¢aH cudaruga pEBOXKIAHMOKAA, YiIap reHeTuka daxu-
HHHr AHTH Xamoduériapy — mMaremaTvka, $H3NKA, KuME
5BOJIIOIIMOH TABTUMOT, HUTONOTHA, TUOOHET Ba 6oluKa Ba-
JIADHUHT IOTYKJIApHIAH (ORAAIAHNII HATHXACHAA TAIDKUI
TOIIAH.

‘T'eneTnka ¢pyngameHTan (moipeBop) Ba aMmaiuil ¢aH
xucobnaHagy. YHUHT QYyHEAMEHTALINIK — TUPHMKIMKHUHT
acocuil XyCyCUsIT/Iapi — HPCHAT Ba Y3rapyBYAHIMKHHU Ypra-
Hyn, 6omka ¢amiapra KaTra TabCUpP Kypcardiuura 6of-
uKaup. [eHeTUKAHVHT aM&IMH XapakTepH YHUHT JOTYK/Ia-
PHHHUHI aMaJIkil MaKcalIapla, celeKIusana, CORITAKHY Cak-
nanpia QoRpANAHMIAIIUATA GOFmKauD.

XO03Mpr¥ 3aMOH TeHETMKACHHHMHT aCOCHH TYHIYHYaJIapy-
HJaH 64pm reH xucobnaHamu. I'ed upcuii uHGOPMAIMAHUHT
CaKJIaHMIIY, Y3ATHWIMION Ba aMalra OMIMPHINIIM GUDIHIH-
aup. 1900 #wimaH xeHUH MPCUATHUHT MeXaHH3MIapy ypra-
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Hw1a GONMIIaHAM, HATMXaxa HPCHM Koi, TPAaHCKPRIIHUS,
TPAHC/MIASL BA MABIyM TeHJIap TOMOHMIAH KOMIaHAIWTaH
OKCHUIAPHHHT (PYHKUMSUIAHULE MeXaHU3MIIApy Xall( KWIMH-
1. XO3UPrH AABPAa4 TeHeTHKa (aHuna rennap Haduc Ty3H-
JIMUIMHA YPraHuul, WAaXCHUHT WHIMBHIYAT PHBOXITAHWIIN
XapaéHuia relwap GaoIuATUHHHT COIKAPUIAIGY Kabu My-
pakxa® MyamMMmoJIap yCTHOA WIMMH H3NAaHMILIAD YTKA3HI-
MOKHA. -

XIX acpHMHT HKKMHYY SPMHTaya UpCHST XOMUCACH WI-
MU XUXATAAH YMYMaH YpraHwIMaray 31m. AMMO Via zasp-
ZaéX GoJaNapHHHT XaMMa BakKT XaM OTa-OHajlapra yxiaii-
BepMacTMry, 6ab3y¥ KACAUIMKIAPDHUHT aHpUM oHanapia
VYPalIH, YCUMIUK Ba XalBOHJIADHMHT XyCyCHATIApUHH Ya-
THIITHPHIE AV OHNaH AXIMHIALT MyMKHHITATH MabiyM 58H,
THOOHET COXACHAA aMpUM 3MITUPHUK KOHYHJIAD KeATHPHUO 4K~
KapwiraHd agu. Macanal remodwius 6wran daxat Yrun 60-
JATap KACAUUIAHWINN, JeKWMH KACAUIHMK OHANapiaH YTHINH
(Hacce XOHYHM) aHMKJIAHraH 204, JIeKuH ofiaM TeHeTHKa-
CHHKHT PUBOXIAHHIINIA HXTAMOMI Ba CMECHI MyHOCabaT-
Iap XaMMa BakT Tabcup Kypcatn6 xkemau. LllyHuHr yayH
XAM aHTPONOreHeTHKAHUHT “cod dan” 6ynud xonuny xun-
HH 3TH.

Xarro xo3upru aaBpaa Xam IQ (uHTewiekT xosdduum-
€HTH) MPCHIUIaHMINY, XyJKHVHI TYFMA IIaK/UIApPUHUHT MaB-
XYIUTMIH MyaMMOJIADK XaMoaTia Xap Xwi 6axciapHUHT Ke-
6 gukumura cababd 6y1m6 xenmoxga. Upcuar TYFpucuma
JAcTAa6Ky TYINYHYAIADHY aHTHK AABPOATH KAOUMIU IOHOH
daitnacydnapuHUHT acapiapuia Tomau MymkuH. Macanan
Iinookpar myHmait €3raH 304 “YpyF 6YTYH TaHaHM XOCHI
KIWIaOH, CORIOM VPYEIAH TAHAHWHT COFJIOM KHMCMIADH, Ka-
cajl ypyFIapiaH 3ca Kacajg Kuemiap Xocui 6Ymamu. Kanpan
Xan 6ona, KyK Ky31daH XyK Ky31H 6ona, FAlaigaH Fula,
TYXYMCHMOH KaJUIaTHA2H TyXYMCHMOH KaUtanu &ap3aHLiap
OyHETa Kejnamy”. AHAKCarop Ba APHCTOTEIBHHUHT XaM HMPCH-
AT Ba XUHCHUHT 1IAKTIAHUIDN TYFPUCHAATH AYHEKApalLia-
PH DEKKATra casosopaup. [Draton y3umuur “Cuécar” geran
acappia XHCMOHHHM Ba MabHaBHil cORIoM bojajgap TYFWIH-
1Y y9yH 3P-XOTHHJIAPHY KaHAAH TaHIalHy, 601aapHu KaH-
Jai TapOUsIAITHY TYIOYHTHUpAOW. YpTa acp AaBpiaapHia Up-
CHST coXacuua JUKKATra ca3oBop uxpiap spatwiMaau. Jle-
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xuH [lapk Ba Mapkasuii Ocué OMMMIapHMHMHT acapiapuxa
Oy coxala aM4ya KMMMATIH AYHEKAPALUIADHH TOIMII MYyM-
KvH. Byroxk U6n Crro THO6HET QaHMHNUHT PHBOXIAHHIINTA
KarTa XMcca KyIIIW, YHHT acapiaapu EBpona yHusepcurer-
napuaa THOGHET coxacua acocHi Ky:U1aHMa cudaruma KeHTD
KYJUTaHWIOH.

YHUHT acapnapuia ojaM TabMarMHUHr MMAKLIAHWMIALA
YHHUHT Oenruwiapu (X03Uprd 3aMOH TyllyHIacua — (GeHOTH-
M), WIKA MOXMATH {OpPIraHHU3MHUHT HPCHi axGopoTH-reHo-
TUIK) B2 3NEMEHTIAPUHMHT (TCHIADHUHI) ¥3apo MyHOCA-
GaryIapHHHAT aXaMUATH TYFPUCHIA KMMMATIN QUKpIap MaB-
Xyq.

VitroHuII AaBpUAA TabWaT TYFpUCHAArY OWIMMIAp KEHT
PUBOXJIAHUG, Xap XWI WIMHA MABIyMOTIap TYIUIAHIM, TaX-
pubarnap ¥rxaswian. Yina XaBpAa HCTIAHUAIMK Bpad Mepka-
no “Upcuit kacaumkiiap” jeraH acapHHU SApaTdd, KEHHHPOK,
aca Monepry, Anamc Ba HaccenmapHHHI MPCHAT coXacuma
om0 60oprad WIMHH TEKIHMPHIIUIAPH HATIXACH YOIl STHIIH.
Mornepry MOMHURAKTIUTHSHHHT OWIaAa TapKAIHINMHYA aHHK-
nan@ (1752 #). AnaMc MpcHil IIaToJIOTHsICH GYIran OWIanap-
HH Xucobra OJIMIl, Kaca/UIMKKA MPCHA MOHWUIMK, WHOPH-
IOUHT Ba MYXUTHUHT aXaMHAATH, UPCH KACAIUTHKIIAPHWKT re-
TEPOTeHIHUIH (XWIMA-XWUIMTH)HE KYpCaTau.

Hacce reMOQWIHSHUHT HPCHITAHMIN NPAHIMIVIAPHHE
TacBMpIab Ba YHWHT TYIIMK aBIOap LraXapacuuy (reHea-
JIOTHACHHH) TY3HO YHKIH.

AMMO 6y aBp XATH FeHETUKAHKHT XaKUKHI WMl naB-
pH 5Mac 51y, Vina JaBp TaTKuKOTUMIAPHHUHT acapiiapana
XAKMKHH, aHVK MAaBIyMOTIap TaMOMWIA HOTYFPH TYIIYHYA-
sap 6mwi1aH apanamub KeTraH 344, YyHKU Xalu ofaM IeHeTH-
KACHHUHT Ha3apUil acoC/JapH sSpaTHIMAraH 34u.

®axar 1900 #winan I'.Mengensar upcuar KoHyHusTIa-
PH KaifTa Kamid KWIMHTAaHWIAH KeWMH reserwka QaHu mi-
MUt #yizaH puBoxUIaHa Gouutamy. 1865 itwnga @.Camsron
Y3UHUHT “TaTaHTHUHT Ba XAPAKTEPHUHT UPCHIUIAHMIIN” Mo-
HorpagHsacHaa MAlIXyp IHAXCIAPHHMHT aBIOMLIap IFAXAPACH-
HH (OGuorpaduACHHN) YPraHuI acocuia Oy XyCyCHATIApHUHT
PUBOXUIAHUIINA HPCUATHH aXaMHMATH GOPIMIMHM aHMK/IaMM.

®.lTapToH Ba yHuur workpau K. IMupcon 6uomerpuxk re-
HetHKara acoc conmwiap. P.laabronpan Gomutab omam re-
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HeTUKACH eBIeHMKa WyHAIWINMAA Tapakkui sra OGouLiami.
Esporajia HAM3MHUHI PUBOXIAHUINY HATHXAcUOa eBIeHH-
KAHUHT MOXMATH TAMOMIUIA Oy3Uau6 “UpKuil rurueHa’”ra ai-~
gaHmd xomau. 1931 dunpa HeMHC MPKUH IMTHEHA XaMUSTH
Y3MHVHI HOMMIA eBreHMKA CY3HMHY XaM KYIIu® oiraHuaaH
KePuH eBreHyKa HamusM GmiadH OMp MabHOTA TYNIYHHIA
boNUIAKIH.

[eHeTHKAHWHT PHBOXTAHAIIKAA KPCHATHHHT XpOMOCO-
Majlap Ha3apUACHHUHT SPATHIMIEM XYNA KaTTa aXaMuaITa
sra 6yiaou. By HazapusHuHr acocyncu T.I.Moprau Hobens
Myxodorura cazoBop 6¥ingu. XpomMocoMa HasapusiacH IKTO-
JIOTYA Ba TeHETHKA IOTYKJIApHAaH GoNIaIaHWII HATHKACUIA
ApATHWIAM Ba YHHHI sipaTwiHiukga bosepu, Bunscon, Cer-
TOH Ba GOLIKA MamIXyp OJMMIADHWHT TAAKMKOTIADK KarTa
axaMugITa ora oynmy.

JlapBuHU3M Ba TeHETUKA FOANAPUHWHT Oup-OupHra Kyum-
JIAUIA HATMXACU/IA HOMYAAUMsIAD FeHeTUKACH PHUBOXKIAHA-
mu. Tonynsanuon reneruka C.C.YersepuroBHUHT 1926 wi-
Ja €sraH “XO03MpI¥ 3aMOH TEHETHKAcH HyKTayl HA3apuOaH
3BOJIOLMOH TAWIMMOTHMHT 6ab3u 6up ToMoHIapn” xerad
XJIACCHK aXaMUATra 3ra OY7m0 KoiaraH MaxojacuiaH KelHH
Te3 PpUBOXIIaHA GOIILTATH.

ByHaan xam omxuapok I'.Xapau Ba B.Basinbepr molryna-
mdsiIapaa auteiviap, GeHoTUNNap, FeHOTHILIAD YaTOTACHHY
anukiam dopMyIalapuHu Takmud 31raH 304, by Mamxyp
WIMEH HILIap KPCHif KAaCAUTMKIADP 31IMECMHOIOTISICH Ba Te-
HoreorpaduscHHM Ypranunmra cabab 6yumm.

1902 ivnma TabOHi reHeTHK2 coXacuia SIpaTWIraH Wil-
napgaH 6upu A.I'3ppoasuHr “ANKaNTOHYPHAHWHT TaPKAIU-
IIMAA KUMEBHIt XapaéHnapHy Yprauvm” wimuaup. Meta6o-
JIM3MHUHT TYFMa XOJIATIapUHK YPraHuil MACONIHIA OHOKUM-
€BUH TEHEeTHKara acoc COJMHIU.

XX acpHuHr 6ouriapuia MpPCHH MOAHAHMHT CTabMWLIdry
TYFpHCUAa OyHEKapanuiap XykmpoH M. Jlexun e ®pus,
Hancon, ®unnnyenxo, denone, Canerus, [.Mentep Ba
Crajep/apHYHT TAAKMKOTAAPH HATIOKACHIA TeHHUHT y3ra-
PYBUAHJIMTH, MyTALMSUIAPHY CYHBHH WY OMIaH XOCHT KWIKIT
MYMKUHJIMTH AHMKJIaHAW. [eHHMHT TY3WIMIIMHM YpraHu
OKCWIHMHI MATPHLATH CHHTE3H FOSCYMHUHT KeNUO YNKUIIY-
T4, I'eH HA3apWACHHMHT SpaTWivioura ommb xenau. Harmka-
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da d.Yorcon pa ®@.Kpuk JHKHHMHT Ty3widim MoOAeIMHU
aHuKIagwiap Ba 6y Mauxyp xamwduér yuyH Hobenp Myxo-
¢otura cazopop 6ymmunap. AHK crpykIrypacMHMHT aHHK/Ia-
auumga By, Tarym, Max-Jleon, O.98epu Ba M. Mak-Kapru
Xamla 6OITKA ONMMIIAPHUHT WIMAK TAAKAKOTIApK xaM KaT-
Ta aXaMHsTTa 5ra 6y/Imy.

W .H.Bapunos TOMOHMAAH sAPATHWIrAH MPCHit Y3rapyBuaH-
JIMKHUHT I'OMOJIOTHK KATODH KOHYHH MPCHUAT XaKunard ¢aH-
Ta KywwiraH 6ebaxo xuccagup. By XoHyH TUGOHET reHeTH-
KacHia Upcuil KaCAIUIMKIADHH MOAEIUTAITUPHMIIIA Xya KaT-
Ta axamMusTra sragup. XX acpuusr 30-40 Awviapuxa Tu66uéT
IeHEeTHKACH COXacHIa aHua oTyKiapra spummwngu. C.I.Jle-
sut, C.H.Jasunenxeon, C.H.Apramnuxos, A.ILIIpokogne-
Ba-bensropckas, B.[1.3d¢poumcon, A.A.ManuHoBCKHIUIap
olaM TeHETHKAcH Ba THOOGMET IeHeTHKACH PHBOXIIAHMITATA
Xyja KaTTa XMCca KyInuiap.

Y36exucTOHIA TeHETHK TaOKUKOTIAPHUHI PHBOXIAHY-
mura Mawxyp onumiaap E.X.Typakynos, X.X.Xamunos,
K.A.Mycaepnap KarTa XHcca Kymmwiap, xymnagas E.X . Ty-
PaKyia0B paxbapiMruia MpCHil KacajumKiap PUBOXIAHH-
IIMHUHT OMOKUMEBUIA MeXaHH3MIApu VprasHuwig. Akajie-
Muk XK. X.Xamunos ¥3 morapau A.A.AGaykapuMoB 6riaH
THPEOU TOPMOHIIAD TALCUPHHEHI TEHEOTHK MeXaHM3IMIIa-
PHMHM YpraHyllira KaTTa XHUcca Kyurawiap. ATOKIH OJHM-
aapumus H.M.Maxugos, [Il.lomancyposnap acab kacan-
JINK1apY NaTOTCHE3UAa HPCH OMWUIAD POJHHU YpraHu-
yap.

1971 #tmwiaa TomkeHT THO6KET wHCTHTYTHAA YpTa OcHé
pecny6nuxanapuaa 6mpuHun Mapra XK.X.XaMugos Ba
A.T. Okwiosnap paxpapiuruga THOOHETr rexeruxacu Oynu-
MH OYMJIHMO MDCHHM KACATIUKIAD TAPKANUIIUHHUHI OJAWHA
ORKIITa KapaTWIraH aH4a HIUI3D KWIAHAN. XO3HPTH JaBpaa
THOOHET MHCTUTYTNapuAa THOOUET reHermkacH Kadenpara-
pU €KW Kypciape ouywiraH dyamb, 6ymaxax mmdokopiap-
HUHT TNOOMI reHeTHKara Oux OWIKMIADHHY OINHPHLIIA AHYA
TagOMpnap amMaira OMIMPIIMOKIA. TOMIKEHTAAIK aKyIIEePIUK
BA THHEKOJIOTHA WIMHUHN-TEKIIHPHAIN WHCTHTYTHAA, THOOUET
MHCTUTYTJIapHia, WHPUK MOTMKIHHUKANAP KOUIMAa THOOHET
TeHETHKACH ab0opaTopusiapi OUMAray 6yaub, ynap axonu-
ra THOOMM reHeTHKa coXacuaa €pIaM KypCcaTMOKAA.
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HpcusaTHE MOAeKyIsAp Xapaxajda Ypra#Huil TeXUIMPHIN
ofpexTy cudaTiaa MEKpOOPraHU3MAapAaH GodATaHNII Ha-
THKACUIA KEHT pUBOXIaHIyM. By 3ca ¥3 HapGaruia reHeTvKk
MHXEHEPUAHWHT KeIMO YHKHIUATra ONud Keamu.

leHeTHK BIXeHepHst OIIuHIaH feITHIaHrad MaKcaa aco-
cuAa HpcHil ax60pOTHY I'eH, XyXalipa Ba OpraHM3M Hapaxa-
Jlapua KauTa Ty3uul, Y3rapTUpHIl MyaMMosapy OWinaH my-
Fy;UlaHAIH. ’

Xozupru Bakraa JIHK 30HIH, coMmarux xyxXaitpaiapHu
Oyparajiam, UMMYHOTEHETUKA VCYUIADMHMHT KYJUIAHWIA-
I OHaM TeHETHXaCHHHHI fAHAaZa MyBah¢akuATIu PUBOX-
JMaHAIOura cabab 6yiMoxma.

leHeTrka QaHUHWHT KEHHHIW BaKTIapAa KYyira KMpUTTaH
10TYKJIapH acocunad, haH Ba TEXHUKA YCYIUTAPUHHMHT XaMKOD-
JIATH HATHXACHIR2 AHIH COXa-OHOTEXHOMOTHSA 103ara KEJAH.

T'enernx MmxeHepns Ba DMOTEXHONOTHSA YCYIUIADUHUHT
KeHI' KY/UIAaHWTHOIY, O/laM HMPCUM KACATTHKIAPHUTA TAIIXHC
Ky¥WII, JaBojiall Ba OJIMHY OHMINAL XyAa KarTa HCTHKDOA-
JlapHu 04u6 6epMoKza.

1L BOB.

HPCHATHHHI XYXAWPABUH BA MOJIEKYJISP
ACOCJIAPU. XYXKAHPA XAKUJIA KHCKAYA
TYHIYHYANAP. HPCHATIA MYXHUT
OMMJLIAPH TABCUPH

Opfam OHOIXTHMOHE MOXUATTa 3Ta BYIramwInry y9yH Xait-
BOHOT OJIaMMHMHT OCITAIapHHM Ba WXTHMOHN MOXUSTHH
AHUKIOBYM GenrwiapHy ¥3uga cakiaimy. OpaM oprasyaMu
XyXalpanapian TamiKwi Torrad 6§1mb, yHEa TMpUK Mare-
PHAHMHT KyHHAArM TY3WIHN JapaXanapy TadOBYT STHIALM:
OpraHu3M, ap3oaap, TYKUManap, Xyxadpaigap. Xyxaipartap
TY3WINUIY Ba QPYHKUMSUIADWHA YPraHYBYH LMTOIOTHSA danu
HPCHAT Ba Y3rapyBYaHIMK MEXaHW3MIADUHY YPraHril My-
aMMOJIAPHra KaTTa Xycca KyIumu.

Xyxalipa — 3yKapvMOT OPTAHM3MIAPHMHI CTDYKTYPaBUH
Ba (PYHKIHOHANX 51eMEHTap BHpIuIu xucobiaHany {3yKapu-
OT OpraHm3aMiiapra OjaM XaM KHpajH. DyKapuoTiaap —
XaKUKMi sygpora ara GyiraH xyxaipanap). Xyxaitpa ¥3-y3u-
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HY XOCYU1 KWIYBYM, SHTWIOBYH B2 MHOPa KWIYBYM THPHK
3jIeMEHTAP CUCTEMA XUCOONaHaI SbHY “TUPHUKIHK” TYLIYH-
Jachra Xapo0 Oepa osaguraH 3HT KMYMK OHpIMK XUCco6aa-
HAIW.

Xap Xwi OpraHu3MIap XyXalpalapUHUHT TY3WIKILIUIATH
VXUWIALUTAKIIAD 3YKAPMOT OPTAaHW3MIADHUHT KeIud YHAKUUIHN-
HUHI OMD XWUIMTHMHM JUTWLIOBYN TYBORIApHaH GUPHIUD.
Xyxaitpa opranusM Tapkubuia ¥3u aroxuaa cucreMa 6ynuo-
TWHA KOJIMAaCHaH, OPraHU3MHUHT 3/IeMeHTAD OUPINIH XUco0-
JlaHamy. XyXa#paHuHT WMYKH TapKUOWH KUCMU TalIK¥ MY-
XUTHAH €KW OolIKa XyXaifpaiapiad IUIa3sMaTHK MeMOpaHa
OPKAN¥ 4YeTapaiaHagy. DyKapHOT XyXaiparapia supo Ou-
JlaH IIUTOIUIa3MaHM MeMOpaHa axparu6 Typamu. Lluromnas-
Ma ¥3 Tapkubura Xypa ruanorviasma, OpraHommjIap Ba KH-
PHUTMANAPAAH TAINKWI TONTAHAMD.

XyxalpaHHHL XaMMa TADKUOUH KACMIIADH CHEIM(PUK TY-
SWIMIOra Ba (PyHKUMAIapra sra 6yaub XyXalpaHUHT SXIUT
QYHKUMSICHHA TABMUHIANTHA.

XyXaipanuHr Habuc Ty3wimy 6up MaH Maporabaraya
KATTaNAlITUPYBYX SJEKTPOH MHKPOCKOILIAp EpaaMuna Ypra-
HWIaA¥. MUKDOCKOITHHHI KaTTATAIITHPUII MMKOHUATHHU
ofaM Ky3M GWIaH COJHINTHPCAK EPYRINK MUKPOCKOIIHN Ky3ra
BUcHatay SO0 MapTa KyWwIMpOK, 3J1€KTPOH MHKPOCKOI 3Ca-
EPYEIIMK MHKpocKonura HucbaraH 500 MapTa KywinMpoK, KaT-

- TAJTAIITHPHII UMKOHMATHIR STalyp.

Iluronoruana 6uokuMeé Ba OuodU3WKA YCy/UIapH Xam
KYInaHwiaxy, 6y ycyiutap XyXalpaHuHT XUMEBHH CTPYKTY-
panapuHU Ba QYHKUMAUTADMHH VPraHMIITa MMKOH OepafH.
XyXalpaHUHT TalIKd MeMOpaHacH — IHA3MOIEMMACH Ky
COHJIM MeMbpaHatapgaH 6upu 6y1u6, yaap kabm ya3ura xoc
XyCyCUSTIapra Sragup.

InasmoneMma TAIIONPOTEHH KOMILIEKC 66, KanyHmiry
10 uM arpoduna 6§1amu. XailBOH XyXaparapuga MeM6pa-
HA YCTY KOMIDIEKCH — IJIMKOKATUKC MaBXyHd. IJTHKOKAIHUKC
IJIMKONIpOTeHHIapaad (YT/IeBOoLIap Ba OKcwiwiap) ubopar
6ymub, ruazMoneMmanu FWwiod Kabu ypab rypamgm. Tamxu
Xyxafipa MmemOparacy OMp Karop MyxuMm dyHxumsnapay 6a-
Xapaiu:

1. XyxaipaHy TallKy MYXHTHAH aXpaTHO Typalu;

2. Peuermma dyHRUAACHHK,
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3. TpaxcuopT GYHMKUMACHHY GaXapajgu.

PeiienTop IiasMojneMMaHMHT MXTHCOCHAINTAaH CTPYKTY-
paiapu O6Y1ub, Xap X1 MOAJANAp TALCHPUTa Maxcyc Xasob
GepHIlIHK, UMMYHUTeTHM, OOMIKA XyXailpalapHu “TaHUII-
HH” TaBMUHIAATA. ,

Tpancropr cucreMa cudaTiia Xyxkaiipa MeMOpaHacu KOH-
LUEeHTpaUKsUIap TPaAveHTH OYyHuya MONATAPDHMHI IaCCHUB
TPaHCIIOPTHHM, KOHICHTPALIMsUIAP TPAAMEHTUra Kapion ¢aon
TpaHcHopTHH aManra omupand. [liasmonemma épmamuaa
XyXajpanap Oup-6up:rapu 6MnaH anroxkaga 6ynany.

IuTonnasmMaHHT acOCHi MOIIACH — THATOIUIA3MA XyXal-
PAHUHT WYKM MYXUTH XHCOONaHMG, Y MypakKab TMHUK KOJI-
JIOHZ CHCTEMA Ba ¥3 XONMATHHH Y3raprupubd Typazu. I'maion-
Ja3Maga Xap xwiI depMeHTIap Ba Metabonumiap Xoinala-
M. YHEa MyxuM QYHKIUSITAD aMaira Omagy (XyxXaupaHnuHr
V3B yuyH OKCHI CHHTE3H, TIIMKOTM3). '

lyronnasMaluHr TapKubuAa opraqoumiap yupaimma. Xap
6Mp OPTAHOMJ MaWIyM CTPYKTypara Ba (pyHKUHATa sra 6yia-
mu. Tysmndinura Kapa® mMeMmOpaHair (3HIOIUIA3MaTvK TYp,
TonsX® anmapaTy, TM30coManap, MATOXORIPHSIAD) Ba MeM-
6paracns (pubocoManap, HERTPOCOMA, MAKpOHaiyanap, MyK-
podriamMeHTIap Kaby opraHomiap Tadhogyr sTHIany (1-pacm).

ViaapoaH TalIKap¥ MawiyM QYHKUWSUIApHH OGaxapuinra
AXTHCOCTAMTIaH XyXaipanapsa Maxcyc opraHowmnap (Maca-
JIaH, XaBo HYIapH XyXaupaJapMHUHT KAIIPHKYAIApH, Xa3Mm
CHCTEMACH XyXaitpalapMHUHI MHKpoOypMmanapu) 6op.

Membpanann opraHOMUIap — FHajonasMajiaH 6uTTa MeM-
6paHa (MATOXOHIApPHUsIIAPKA HKKUTA MeMOpaHa) 6wiaH uera-
panaHraH 6yULTMKIAp XUcOOIaHAXK. DHAOIIAIMATHE TYp
sgccy, MeMOpaHaIM IMCTEPHANIAP, BAKyOJlalnap Ba KaHaTa-
JapraH TAIOKKI TONTAH BaKyOJAp CHCTEMaiup. DHAOILIA3-
MaTMK Typ — 2 XWI: CWLIMK (arpaHysnsp) Ba RoHanop (Ipa-
Hysp) 6ynagu. JJoHamop TYpHUHT LHMCTEpHAIApH, BAKyona-
JapH Ba KaHANvaJIapM cupTuia pubocomanap XolallraH
6yM6 cWUIMK TYypAa prbocomanap yapaMmaimy. JHIomas-
MATHK TYPHHHI PHBOXIAHUINKY XyXaHApaHHHI QYHKIIHORAI
Xoaatura 6omidK. JOHAIOp TVp OKCHI CHHTE3NIOBYH CEKpe-
TOP XyXaHpajlapa CHLUIMK TYp 3Ca Y/ATeBOLIAp Ba NHIIHI-
JIAPHY CHHTE3I0BYH X3 Xaipasiapaa AXIIH PHBOXIAHTAH 6Yna-
a4. YMyMad ONTaHAa 3HIOOIUIa3MATHK TVP SKCIOPTIAHYBUU
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OKCHIUIADHHM. XyXaitpa MeMOpaHacH OKCH/UIADWHHN CHHTE:
JTAlll, OKCWLTApHY XAMERUY MORMDHKANVAIAIE BA TPAHCIIOP
HH aMa/Ira OUIApHII (HoHALop TYP), AMIMIJIADHH, CTEPOX]
AapHYM CHHTERIam, yrmesomiap, 0anp3y MUHepan HupuUKMa
nap meraboamsMuna KaTHaAIUHMII, 3aXapid MOAJAIApH.
Ae3aRTUBAIMIAT (CHWIIHK, TVp) q)yuxnmapnnn aManr
OIIUPAUINA KaTHAIAON,

FonsXu KOMILUIEKCH (ANTNapaTH) sSCCH LIMCTEPHANAp TYILIA
MEAaH (Xap 6up Tyviamaa 5-10) ubopar 6yinagu. HucrepHa
HUMHT OXMPTY KMCMJIapW KeHTaiTaH 6ynu6, yrapaaH Maity
nydagyanap B4 WUPHKPOK BaKyolanap axpanamu. JOibX:
KOMIUIEKCH 3HACIUIA3MATHAK TYpIa CHHTE3TAHTaH MaXCyaoT
NADHW aXpaTull, TYIUlahl, KMMEBUU TpaHchopMmanysiant
NOJIACAXApH/UTaPHH CHHTETAMI, YIApHH OKCHLIap 6rinaH 61
pukTupun: byuxuuanapunn 6axapany. [HMynunraex Iose-
KM KOMIUIEKCH €pAaMHA IA30COMAIap MIAK/UIaHAMH Ba CEK-
pPeUHs MaxCynoTIapH XyXailpalaH TalIKapHra yHKapilaiM.

Jusocomanap — oMatox maxkigary 6uTra MeMopaHa 6u-
JIaH Ypanrad TaHavalapiup. XaMMma JIM30CoManap IMapoIass
(epMeHTIApDHHY cakiaiay, yrapHu dyHxnusnapura xapat
Ky#unary Tamnnapra OyngHangd: OMpiaMuM TH30COMANAp —
Hodaon depmeHTIAPHY cakialny, MKKWIAMIM JH30COMa-
Jap OupIamMuyuAapxaH xocun 6yau6, ynapia TalIKADHAAH
xuprad momnaiap (rerepodarocomanap) €KH XyXKaipaHWHT
Yauna muddepeHIMaATAHTIAH CTPYKTYpanap (ayrodraroco-
Majap) napyanaHagd. MoHoMmepsapra IapJyajlaHTaH MoIja-
J1ap, MKKWIAMYA JH30COMAIapliaH SHa THATOIUla3Mara YH-
K6 XyXaitpa ToMOHUIAH AHa GORTATAHIUTHINNT MyMKIUH. Arap
MOAIanap OXMpHraga lapyalaHMaca HKKWIAMYY TH30COoMa-
Ja TYIUIaHuO, jIM30coManap KOTIHMK TaHayajapra ailaHagu
(renonmsocomanap). By epaa xonran mongzanap ¥arapu6, -
FRVIAHATH, MyPaKkab CTPYKTypallap XOCHI KIWIaIH €K IIHT-
MeHTIapra aiulaHam (MacaiaH OpPTaHHM3M KAPHMIAHIA XWUTrap
Ba Mud XyXaitpanapufa JHIoPYCIHH XonaTAa TYILIAHAIM).

Jln3ocoMajapHUHT KU3HKApIH GyHKnusIapuzaH 6upn
TOPMOHaN MaxCy/AoTIapHM XOCWI KWIMIAAa KaTHAINWUIIUD.
Macanas, Tpeor106yIMH MOJIEKY/IACH THAPONTHAIAHKIIH Ha-
TIKACHAR KAIKOHCHMOH Ge3HUHT “eTwirap” MOPMOHM TH-

' pokcuH Xocun 6Ymand. IlyHuHr yayH xaM TH30COMaNapHHHT
dbyHxuMsUTapn “Xa3M TpakTtu” €xu “canmTapauk” GWIaHTH-
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Ha yerapanaHu® KoaMalimu. JluzocoManapia Xarro Ourra rua-
PONA3AHMHT €TUIIMAH KOJRIIK OFMP UPCHMH KacaUTMKIapra
cabab OynUImM MYMKUH.

MuTtoxonapusiap XyXaifpaHUHI MYyXUM OPraHOWIapH-
JaH 6upH 6Ynu6 ynap XyxaitpaHu 5Heprus OWwiaH TabMUH-
nafgn. XyXafipaiapia MHUTOXOHADHAIADHMHI NIAKIM BAa
yauaMiapu xwiMa-xXwi 6Ynmnb xyXalpaHunr GyHKUHOHAL
XO/aTHra 6orIHKAMp. Tawky MeMOpaHa bunad MYKH MEMO-
pana ypracuaa Membpananapapo 6YuUuK MaBxys. Iuku MeM-
6pana KMppaid €Ky HANCMMOH YcumTanapiaH nbopar 6¥nmud
MIFTOXOHJPYI MAaTPUKCHHHM ¥pab Typamu. By Gypmasiap (xpu-
cTanap) éxku Halfuaynap (TyOynanap) wyky MeMOpaHAHWHT
YOME O3ACHHM OPTTUPANH, YAApha 37eKTPOHJAD TAUIYBUYM
Ba oxcnmianu6 ¢ocdoprosum cucreMaiiap XoiUraliaxy Ba
6y epAa MaKpospruK OupurMaiap — AT® cuxreinanaawy.
HMuxn MeMOpaHATApHAHT HAHCHMOH CTPYKTYpPajlapH CTEpO-
M TOPMOHJIApHM CHHTEAIOBIM XyXaitpanapaa yupaitna. Mar-
PMKCIA IIPOKAPHOTIApTa YXHIATAH, THCTOHJIH OKCHIUIApH
6¥nmaran JITHK Ba Xyxaiipa puboOCcOMaTapuaaH KHUIUKDPOK,
Viryamie prbocoManap XOWIAlIraH, IIYHIa# Kunub MUTO-
XOHAPHUSIAP OKCHI CHMHTEAIOBYH V3 anmapaTura oragup.

Jexun MuroxoHapuaIap GYHKUMACH YUyH 3apyp 6y:iraH
OKCHLIApHHHI. XaMMAaCH XaM YHMHI' Y34l CHHTeIaHMANIH,
OKCWUIAPHHHT KYIYWIKIA SEPO TeHIapH OPKATH KoMlaHa-
g, LyHAHT yIyH XaM MUTOXOHZPHIAp SPUM aBTOHOM Op-
raHoKWIap XucoOIaHAIH.

MUTOXOHIPHA TCHIADH MYTALHACH HATHXACHAA Xap Xui
HPCHA KacawMKiap KeJdub YMKHmM MyMKHH. Dymuail xa-
CAXUTMKIap NMUTOTUIA3MATUK MPCHAT KOHYHUATRAApHATA OViuH
CHMHA[M Ba OHajfaH Oomanapra ¥Tagu.

Membpanacu3 opranoumiapaad 6upn pubocomanapaup.
Vnap Maitia oMa10K TaHadaap 6yiu6 Gakar s5ieKTpOH MUK-
pOCKOILa KYypHHaa#, 2 Ta Maifia Ba WMpPHK OHpAMKIADIaH
TawKWwl TonraH Gymaxu. PubocoManmBr xMMEBHH Tapxubu
PHK Ba oxcri MonexynajgapuaaH ubopar. Pubocomanap
HUUTOILIA3MANA 3PKUH XOMIAIMIK €KM SHIOILIA3MATUK TYp
JIeBopapura GHpUKKaH Xoina 6y MymkuH. Pubocoma-
Jlap XyXafpana OKCHJI CHHTE3M alNapaTH JeHwiagn. SpKuH
pHbocoManap XyXa¥~1BRUHT ¥3 SXTHEXNADH YYYH 3apyp
OKCWUIapHH, OHpUKKaH pubocomanap 3ca “skcrnopr” yuyH
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3apyp OKCWLIADHU CHHTe3naimu. Pubocomanapuuur xusn
XKap;id XyCycUATIapuIad OHpH IUyHIAKY yiIap XyxXaipaBHi
TYKMM2, XaTTO TYP XUXATAAH ¥3Ura XOCTUKKA 3ra 3Mac. Ma
calaH, MabJIyM MYXMIT2 KMPUTWIraH Oakrepus pHGocoMa
napy oXaM OKCWLIApUHU XaM 0eManoll CHHTe3all OoNXamw
UIYHUHT YYYH XaM 0y XycycHATAaH GHOTeXHOJIOTHSAZA OAal
OKCHJUIADUHY, TOPMOHIIAPUHU Ba Guosoruk daon mMoamaia
PUMHHY CHHTeIIalga KeHT doimaiaHmwiang.

lenTpocoma — xXyxaitpa Mapkasu XIX acppmaéx, aHEK
JIaHTaH, XailBOH XyXaijipalapnaa Ba 6ap3u JecuMiIuK XyXai
panapuga yupaiigu. [edatpocoma genrpocdepa 6tan ypan
rad 6up xydT ueHTpHoaa Xocun Kwiamn. Uewrpuonanap-
HUHI TY3WIMIIM 3JeKTPOH MHKPOCKON €pHaMupa sXImg
VYpraHwirad 6Y7M0 NeHTPHOoIa MLIMHIPHHAHT JeBOPY 9 Typy:
MMKDOHAYaapaaH TAlIKWI TONIAH. Xap 64p Typyx aca V.
HasbaTtuna 3 Ta MuKpoHaiuagaH tamkwn tonrad. Murepda-
3a XonaTHAard XyxXawpaja neHTpuonanap Oup-Oupura Huc-
6aran 6ypuax Xocwi Kwiub xoftamany. bysmuuuira taiép-
JIAHHMIN NafTUAa UEHTPHONATAD COHM MKKM 6apasap oprane
(4 nora). Bynuuum naiiTuga LeHTpHONA XydTapy Kapama-
Kapm KyTOjap TOMOH XapaxkaTiaHmnd, 6VIMHUIN KaraBacu-
HH XO0CWI Kwiamgd. Maxcyc Xapakar opraHongilapd Xxucobia-
HYBYM KUIIPUKYDIAP, XMBYMMIIAD, CIIEPMAaTO30UL, ana-
PHHMHT TYy3WIHIOM acoCHEd XaM MHKpPOHAMuajnap &rami.
Kulprkya Ba XMBYMH IUIa3MATHK MeM6paHa GwiaH Ypanran
HUTOIUIA3Ma YeHMTacH OYnud, YHMHr Mapxasuil MM aKco-
HeMa HeHwIafgu. AKCOHeMa HeBopH 9 Ta rypywiu (xap Kai-
CHCHZA 2 Ta MMKPOHaitya) MUKPOHAHYANAH TAUIKWI TOIIAMH,
Mapkasulia 3ca oup xXydr MukpoHaitda 6yiaamn. Iuromas-
Maja 3pKHH XOilalirad MMKpoOHailwagap XyXa#pa LHTO-
CKeJIETHHHU XOCwl Kuiamu. IluroiuiasaMaHuHT MeM6paHacus
OPraHOM/IAPMIAH fHA MUKpOQWIaMeHTIap €KY MHMKpPOTO-
Janap TadoBYT STHIANM. YIAp TasHY, XyXailpa MYM Xapaxa-
TH Ba XyXalpaJapHHHT XapakaTiaHum (amebacuMoH Xapa-
KarnaHuin) GQYHKUMAIapUIa KaTHAIUAIM.

Kupurmanap XyxailpaHuHI JOMMHHA 6YIMarad Tapkubuii
KUCMIIAPHOKpD. YJIapHUHT Naino 6¥nuumx €xu #yKomub we-
THIIM XyXalpaHUHT MeTaboluK Qaommurura 60ruMK. Tpo-
¢uK KHpuTMaTap (TIHKOTEH/IAp) O3yKa MONJANADIAH, Cex-
peTop KMpUTManap ~ 6HONOTMK ¢aocn Momaanapaad (rop-
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MOHJIAP), SKCKPETOP KUPHTMAIAP XyKANPAHUHT Me'raﬁormm
MAaxXCYIOTIaPUEAH TALIKWI TOTIANM.
finpo. XyxXaipaHuHr acockit TapKuOHH KHCMJIapHIaH
6upn 6ym6 pereTaTus (XyXaitpa (aonusTHHU GOLIKapand)
Ba reHeparus (Mpcuil MHPOPMALMAHY CaKjiafgH Ba KUIIKK
Xyxaitpanapra ysaramy) GyHKuusapHn daxapagd. DyKapu-
OTIAPHUHT SIPOIADH KyHUAATH TapKuOMii KUCMIapHUAAH TAlD-
KuJI Tonamu: 1) supo Ko6urH; 2) AApo urMpac; 3) Anpoda; 4)
xpoMaruy. fapo Koburu 2 GuomemGpananaH xocun 6ynany,
6y MemOpananap opacuaa MeMOpaHaiap opaluk, OYIUIAFA
xoinamrad, (2-pacM). Tawkn supo mMemOpanacu 6Goluka
XyXaitpa MemGpaHanapy 6mnaH guHaMux Gorranran. Hiy ca-
626 yHIHT GyHKUUacH Qakar MakUIaRTHPRIT 63IaHTMHA
yerapaaH#l KoJIMackKaH, CHHTe3 Xapa€Hiapmiaa XaM daon
MIOTHPOK 3Tamy. TallKy Ba W4KM MeMmOpaHanap GUpUKKAH
XoiTapha ropacoManap — SApO TEUIMKYalapy IDaKJUIaHa-
on. Tenrmkyanap conura kapab sapoHuHr dyHRUMoOHAT da-
OJUIATH TYFPHCHEA ranupumr MyMxuH. Uk mMembpanara 3u4
IUTACTHHKA — OXKCWI KaBaTy Oupuxanu. by oKcHn KaBaTura
nyTepdaszana xpomMaTuH oupukany. Harwxkaxa vpcuit mare-
PHUATTHIHT TapTUOIN XOWIANIMIY TAbMUHIAHAAM. 319 OKCII
KABATH XaTTO MeMOpaHalap XapoXamIaHraBAa XaM sapo
A KTMHERHT Y3rapMachaH CaKIaHMITNra HIMKOH spaTtamy. Snpo
muEpacH (HyKJeoIUla3Ma) — SIPO MAarpMKCH, YHUHI HYKH
MYXATH, Xap XAJ OKCWUIApHM cakjainu. PDepMeHTATHB
OKcHIUTap MeTabonM3M XapaéHaapuia KaTHamiamd, ¢ubpu-
JSIp OXCWIUTAp 3Ca TasHY QYyHKUMUIApHHK GaxXapamgn.
Anpoua (Hyxieona) acocad PHK jaH TAIKWT TORARH.
PrOOHYXIEONIPOTENA MILIAP ARPOHUHT GHOpHILIAP KuC-
MUHH TAIOKWI 5TafH, SOPOYAHMHT TOHANOP KUCMH 3Ca 1pe-
pubocomMaiiapaad ubopar. Xpomatse — daon, GyHKUMSIHA
amaira OLIMPAmUraH SAPDOHHHI UPCHil MORZAcCH. XyXaitpa
OVIHRIIE 1aBpHJa XPOMATHH XpOMOCOMANapra aiiaHanu.
JlecnupanuzaiuAnanirad XpoMaTHHIA HyKJICOTUCTOHHUHT
Xap X1 KOHACHCAIIASIAANUIAH KUcMIapH TadoByT 5THIIa-
od. UncuMoH, cycr OVsSUTYyBRYM KUCMIAp 2YXPOMATHH JCdH-
JIAJ¥, YJIAP OfATdd CTPYKTYpPaBH# reHAapAaH TalIKWw! Tona-
JH, XPOMOCOM2 ENKAUTAPUHHHT TapKBOUAa yIpanu.
TeTepoxpoMaTHH 10KOpM AapaXajia CliMpaLialirad 6y:i1a-
M. [eTepOXpOMATHHHMHT MKKJ Typd 60p:
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1) cTpYKTypaBHil TeTePOXPOMATHH ~— TEHIAPHHM CaKiIaMal
J¥, UEHTpOMepa Ba Myiumomr xucMiaapuna 6yimamd (¥ynmo:
MKKMIIaM4K 6en6oF GuiaH aXpaTiiiraH XpoMOCOMa eKack
HHUHI KMCMU);

2) dbakynsTaTHB reTepOXpOMATUH MKKHTA TOMOIOTHK XP(
MOCOMANAPHUHI OWPHHUHT KOHOEHCALMSIAHUINY HATHX:
cupa xocun dynagu. Macanan X — xpomocoManapnan 6up
KOHJIeHcauusuIammb XuHcuit xpomatuayu (Bapp TaHauacy
HH) XOCHJT KIUIaIH.

XpoMmaTie Xamuga xpoMmocoMma Mop¢oOJIOTHK Ba (YHKIHC
HAI XVIXatRad Qapk, KWIand: XpoMaTuH — APCHE MOAZaHWH
OeKOHeHCAuUssATay GyHKIMOHAN $Haoid XolaTh, XpOMO
coMa 3ca HYKJICOTUCTOHHMHI MAKCUMAJI CIIUpPAUIAIITaH X0Ia
T 6¥nu6, yHAa Apcrii ax60poT HycXa KVYHPWIMIIA Ky3aTul
Maitnu. UnTepdaza XxpoMardHUHHHT CIMpa/UIAIMIM Ba KOH
HEHCAUMSUIAHMIIY (3MLIAIVIIK) HATHRACKIA XPOMOCOMATA]
Xocun 6ynamu. ByHpa vHrmaka viap 3wwramub gapaxTeps
TY3WIHIT2 3ra 6ym6 Konamu: Xap OHp XpOMOCOMa HKKHT:
enKa Ba Ouprnamau 6ea60F — LEHTpOMepalaH TAUIKWI TOIa:
gu. HenrpoMepanuur Xoimammmura kKapab xpomocoMaiaf
O6up KaHua Typaapra OynuHand. Davsu xpomocoManapma wx-
kuraMdu 6enbor 6ymagu. Macanan omamnapuunr 13, 14, 15,
21, 22 xy(dr XpoMocoMaIapHia UKKWwIaM4K 6enGor 6op, yme
Xotapia Anpoya XOCWI KWIyBYWiIap Xoilamagy. XyxXaipa-
HUHT OYIvMHMID JaBpula MKKwiamyd Denbomlapaa Sxpoua
MOIIaJlapH TAKCUMIAaHAAY. XPOMOCOMATAPHUAT CTPYKIYpa-
CH MHTO3HHMHT MeTadasacHia aHuK KYpMHamu, my tydaitmu
UUTOTeHETVHK TaxIN/UIapIa, XPOMOCOMATapHH TacHUdJIamya
Metadhasa XpoMOCOMAIAPH TEKIIMPHIAH.

Xpomocomasiap kuMERM Tapkubu acocan AHK, oxcwr-
maH Ba KaM Muknopaa PHK; yrreBomnap, mumumnap, muk-
pO3TIeMEHTIapIaH TAUIKW] TOITaH,

Xpomocomanap IHKcu 3 ¢ppaximsgan ubopar: A. Hyk-:
JICOTMAIAPHVHT YHUXQJ! (HORAUD) KeTMa-KeTTUIHAAH TAIKW
TOIIFaH CTPYKTYpaBuii Ba perysrop rewnap (IHK manr 56%).

b. ypramMuéHana TakpoplaHyBYM KeTMa-KeTamkiaap (102 —
10*% Hycxanap), ynap rucroriap, pPHK sa TPHK crpyxry-
PaBMil reHIapHHM XOCHI Kuianmnap (8%).

B. X1 TaxpOp/IaHyBuy XeTMa-KeNIMKIAp, YIApHUHT 105 —
106 Hycxanapy masxya. JIHK susr 12 %Hu Taumwn gunamy,
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byHKIMsUIapy XauUrada aHuKj1aHMaran. By dpakums xpoMo-
coMaa ¥3 XOHMHM Y3rapTHpu® TypaguraH “caxpoBUM [eH-
nap” €KW TpaHCIO3oHIapAaH ubopar, éKM ynap cueicepnap
(resiap opacHIArd KMCMIIap) Tapkubura Kupub roMosior Xpo-
MOCOMalap KOHBIOTAUMSUIAHKIIVIA VIAPDHUHT OUP-OApUHU
“raHMIUMTa” UMKOH sipaTamy neraH Ayuékapamuiap 6op. Co-
MaTHK XyXatpaitapia XpoOMOCOMATAPHHHT BUILION] (2n) TyiLia-
MM, XVHCHI XyXaiipaiap — rameTaiiapfa 3ca ramions, (i)
Tyriamm OYmama. Juioionn Tyivlamia Xap 6up XpomocaMa-
HUHT ¥3ura ymaaMyl, IAKIA Ba KPCHi axbopoTy 6uiad yxumam
6yiran roMonora (kydprr) 6¥nagy (XxpoMocoMaap XyQrITATH
Kougtacw). Farvionx Tyrutamaa xap 6up xpomocoma Tox, 6yud,
GoitIxa XpoMocoManapra yxuramaiinu (xpoMocoManap yHuKan-
Y (HOAUPIMIN) KoumacH). XpOMOCOMAIAPHHHT AHIUIONK
TYIUIaMBRA YIlIa OpraHM3M y9yH xo¢ 6yraH upcuit ax6opor-
HMMI XamMMacd xomiainraH. Jurvtons TViviamMgaru upcuit ax-
60pOT MaXMyacu TeHOTHII KeMIIam.

Tlarwroun TYviaMgara upcuit uHGopMalud reHoM HeHy-
Aagn. OpraHM3MHUHT Xap 6mp Gmonoruk Typu daxar yura
TYP YIyH X0C OY7ras XxpomMocoMaiiap TYIUIaMy — KapHOTHIra
ara. OflaMIa coMaTuK Xyxaifpanapna 46 xpomocoma (2n); ra-
MeTanapaa 3ca 23 xpomocoma (n) 6op. I'amerarap Kyummm-
WK HATWXKACHJA IVIUTOMA TVIuIaM TukiIaHany. [ameranapga
TaIUIONA TYIUIaM Meio3 (peAyKIuoH GYnuHUAIN) XapaéHuua
xocw1 Gynagu. [aMeTamapHUHT eTHIHIL XapaéHR® raMeTore-
He3 JeHwiafiA. XpoMOCOMAJAapHMHT OMp TypM ayrocoManap
IeiIaNH, YIap Y3uaa TaHa 6enrwiapuHM (KY3 PaHTH, KOH
rypyxuapn, GepMeHTIap MMKIODM Ba GOmMIKATIAp) KOUlam-
THPYBUHK T€HJIAPHH CaKjIaiaH. AyrocoMaiaap Xap Xuwl XuHC-
i maxcnapaa 6up xwipup. Kuncaap 6up-bupnapunan xuH-
cHil XpoMocoMalapy — retepocoMaapu 6mwiaH ¢apx Kuwia-
. TeTepocoManap reHu XuHCUHA 6e/riap pHBOXTAHUITHHA
Xowiamrupamn. JleXuH yiapaa ¢oMatRK OGenrwiapHd aHWK-
JIOBYH TeHnap Xam Oop. Macanan X-XpoMocOMafa PaHTHU
axpara odul, KOH MBUIDY T¢eHIapH Ba Oomrka 6eirm remna-
PH XaM XOHnAlaxH.

Onamua »pxax XMHCIAaP reTepo3UroTany (reTeporamera-
M) xrcoblaHAMM, YYHKY yaap XyXalipacHaa HKKH XWI rere-
pocomanap (X Ba Y) 6op. Aén xXuHcuIa MKxUTa 6up xun X
XpoMocoManap 6YiIraHjaur® y9yH rOMO3HTOTAIN Ba TOMOra-
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3-pacm. OgaMaa XHHC WAKVIANAIIHEMAT
IOATOROIAK MEXaHAIMH.

MeTand Xucobnanamu. [lynpait Kunu6 3prakiapaa XpoMmo-
comanap TyiuiaMu 44 ayrocoma — XY aéwiapaa aca 44 ayro-
coma XX naH wmbopar (3-pacm).

XpoMocoManap CTPYKTYPACHHY XO3MPTH 3aMOH yCy/LIapy
épaaMMaa YpraHvil YAapHHHT Ha®HC TYIHWIHIHHHA TYJIHK,
ypraHuiul KMKOHWHM Oepmy. Mutosnmur metadasacupa xap
OHp XpOMOCOMA MIKKMTA XPOMATHHANAH TAWIKWI TONTAHIUIY
SKKOJI KypuHuO Typamm. XpoMaTulia XpOMOHEMA HOYANAPH-
JaH ubopar 63116, yHUHT y3yHacHra TVK OVAIagurad KpucM-
jlapy XpoMoMepalapd KYpuHub Typamu. XpoMomepatap rey
€X¥ IeHUIAD TYPYXMHHHT KYPUHKIY Ie0 TaXMHUH KWINHAOW.
DIIeKTPOH MMKPOCKON EpHaMHAa XPOMOCOMATAPHUHT Se-
MEHTap CTPYKTYPACH HYK/IEOTHCTOH MIUIADUHH (AHAMETPH —
10-13 uM) axmK axparauy MyMKuH. By ummap HI rucroun
o6unan yparan JHK 6scnvpary Ba HYKICOCOMAZAH Tall-
kwt tonranaup. Hykneocoma 8 Monexyina, 4 X rECTOH/Iap-
man (H2A, H2B, H3, H4) Tamkun TONTaH 0OMAIOK TaHAYA-
nap 6y1u6, Tanavatapeu JHK 6ucnvpamm ypa6 Typanu 1,75
YpaM XOCHT KWIalu).

HyKiteocoManap XpoMocoMa Y3YHIWMFMHY 7 MapTa Kuc-
KAapTHpafu. XpoMocoManap Y3yHJIMIH CHHpALIap Ba Cylep-
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chpaiap XHcobura siHama KMCKapajgd. Yira xapaémiap
XHCcOBHra MHTO3HMHT MeTadazacuga XpoMOCOMallap Maxil-
JIAHWIIM Ky3aTWIALH.

Hyk1€OIrMCTOMHMHAT KYN MapTa 3MWIALIIMIIMA HATWXKacura
OMAMHWMHT 2HT y3yH I-xpomocoMmacy (y3yrinury 6,8 £ 1,4 Mxm)
yayrwmra 7,3 oM 6yrag JHK 6ucnupaimnas TalmKw Tona-
m1. Konmencaumsutamrad xonarga JHKRuHr spwianmimmg

T9(])“36 ra TeHr 6ynamd. -

HIyHzait kuiub XpoOMOCOMaNADHUHT 3HI MyXuM ¢yHK-

| OUACH MPCHIA aXOOPOTHH caxtall Bd YHYM aBIONIAaH-aBIOATa

yrkasumanp. by aca Hykiemn xucnotanap — JHK Ba
PHKHUHT HOFUP XYCYCHATIAPH HATIDKAaCUIMD.

OAHK — ne30kcupuOOHYKIIENH KMCIOTacH MaxpoMose-
Kyna (onnmep 6upnkma) 6Y1ud, MoHOMepAapHaH (HYKIeo-
TUIIApAaH) Taurkwl Tonrasaup (4-pacM). Xap 6Mp HyxIeo-
TUA a30TNY acoc (afeHuH, TUMKK, TYaHdH, IIHTO3NH), ONEUI
YIJICBOA HEHTO3a — Ne30Kcuprbosa Ba docdar KMCAOTACH
KOAIUFRAAH TalKui toramd. JHKna HyKimeoTumnap COHH
MuHrab, éxu YR MuHoIad Takpopsanuiud MyMkuH. HHy-
HYHT YYYH XaM YI4ApHUHI MOJEXYAAP MaccacH MIWLIHOHIa4a
eTHINY MyMKuH. Bykapuoriapxa JHK Gucnupan xonatna
6y1nb, MKKWTa NONUNENTHS 3aHXup Oup-6upura ypanraH-
RHD.

Hxxsita 3aHXUMPHUHT OUPUKALIM a30TAM ACOCIIAPDHHHI
KOMIUIEMEHTApIMIH Xucobura aManra omupwiagn. JHKz#a
anedunra (A) tumun (T), ryanunra (I) sca mmroznx (L)
KOMIUIEMeHTapIup. bucnupanHuHr MyCcTaxKaMIUTHHHAHRT Ca-
Gabu — Oyumait GHPUKHIUAA KYIT COHMM BORCPOX 6OFIap XoCH
6ynagy. AneHuH OWIaH THMMH Opacuia MKKUTA, IIMTO3UH
OW1aH TyaHMH OpacHaa 3ca ydra BOXOPOA OOFIapH XOoCHI
6ynaxm. 3amxupnap opacugara Macoda 18 1M ra Tenr. ®oc-
daT rypyxaap CUMPATHMHI TAlIK¥ TOMOHWIA, a30TAM acoc-
Jlap 3ca WYKM TOMOHMIa Xoiamwamu. Hykieotmnapauur
ysapo OMpUKMUH He30Kcupubosaiap opkanu docdat rypyx-
Jlap XYUco0HUra aMaiira Omupwiags. ’

KoMIuleMeHTapMK yHUBEpcal IPUHIMI 6YIH6 XyXaitpa
oymaumupan apait JHKHMHT pervmvkanysicuHn (MKKWNa-
HUIIMHK) Ba OKCWI GHocuHTe3nIa TpaHckpunndsiay (JIHK
marpruacuaa PHK crure3sury) tabMUHIanAY.
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[TpokapuoT XyXaipanapaa, METOXOHAPMSUIApAA, XIOPOI-
nacTiapuga xankacumoH JHK monexynanapu, Bupycrapaa
3ca xaTro 6up 3armxupmu JHK yupaian.

PHK — puloHYKIIeHH KNCIOTACH XaM IIOIMHYKICOTH 3aH-
xkvp 66, AHK monexynacunan dapky — 3amkup 6uiTa
6ynu6, THMHH YpHWUTa ypauwnt (y), Hesoxcuputosa yraesomu
ypHUra 3ca pUOO3AHMHT GYIHIHIHp. V3 TY3WIMIIA Ba PYHK-
uusutapy 6wiaH ¢apk Kunysyu 3 xun PHK Gop. Bynap pubo-
coma (pPHK), tpancnopr (rPHK), undopmanusim (uPHK)
PubOHYXIICMHKUCIOTANApIMp. XyXaiipana PHKrmar xamma
Typinapa PHK-nomamepasa depmerrin wurmvpoxvina AHK mar-
punacuaa cuHredanany. Curresnanrad PHK JIHKra xowmi-
nemenrapmup, yynkd PHKnma myrineotwmiap Kerma-KerIHru
Taprubu JIHKnarn HykieoTHmIap KeTMa-KeTIMId TapTiouTa
6omiuk. Xyxaipaga pPHK Mmuxnopm asur xym (Xamma
PHKHuar 80%mura skyH), yiap IOKOPH MOiexynaamu 6ymmb
AAPOYASIa CUHTeITAHAAY, OKCHI OWiIaH GORIaHMO Ipepuboco-
Majiap XoJjlaTya NIToINIasMara YMKapuiagy Ba v epia eTiuo
pubocomanap xocwi 6ynamu. TPHK — xyitpr Monexymap Kuc-
nora 6§, 3ura xoc “Gepa dapri” TMIMHa KYPHHMINIA 3ra.
TPHK pubocomanapra aMyHOKUCIOTAIADHY TAMMIAHK YYyH
xyxaftpaga 20 xun TPHK mapxynsmup. YiapruHr Xap 6uprga
cdakaT MawIyM aMUHOKHCIOTAHH OMDHKTHpPa ONaguraH Max-
cyc Tpuiwietn 6ynagu, PHK (€ku marpuua PHK, MPHK)
syxaitpagary PHK ymymuit Muxpopusunr 2% HM Tanmxwn
9Tagy Ba MOJIEKYIAP MACCACH XM/IMa XWUIATH OWIaH Xapax-
TepiaHaay. ¥Yiap saposa CHHTe3IaHut uHpopMocoManap (Max-
cyc pHOOHYKIIeONpoTeH  3appaJyanap) Tapkubuma IUrorvias-
Mara YMKa3wiaiy. JYKapHOTJIapAa, SApoAa Y3yH MOJIEKY/IaIn
6onutarrFud — PHKnap (npo-uPHK) curresnanm6, ynap un-
TOTUIa3Mara YMKMIIAH aBBan “eTunamu”. By xapaéd mpouec-
cuHr feitviamy. bynaa erwmrad uPHKuuHr aitpum moundop-
MAaTyB KUCMIAPH Y340 TAUUIaHAAW, KOTaH HHOHOPMATHB KyCM-
JapH 3ca 6Up-6upura kaira ynaHami. By xomica CIUIaHCHHT
sevnama. Hiympak xuwmd, oOKCw TYSWIHINK TYFPHCHAA ax-
6opoT (OXCHUIap XyXaiipa, TYKMMA, ab30 BA OPrAHW3MHMHT
maxcycuuruiy Tabmumnaian) IHKna ésmwram. THK siapo-
Japfa Xoiamany, OKCHWI MOJIEKynalapy 3ca (3yKapHoTiap-
Ja) LuTOIUTasMana, pubocomanapaa cunrextaany. JHK 6u-
AaH prbocomanap OpacuRary BOCHTAUMWIMKHHA WHPOpMalms-
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# Tawrysyu MPHK Gaxapamua. Assan JJHK marpunacuga
PHK ceuresnavamy. By XapaéH TpaHCKDUNLIMA JeAWIANM.
ubocoManapaa sca 0y ax00pOT CHHTEXTAHANUTAH OKCHI MO-
*Kynanapura Ky4upiland.

Pu6ocoManapa OKCUII CHHTe3aHMIIM XapacH! TPAaHCIs-
v geiwiagy. JJTHKra ax6opor HyxieoTiiap KeTMa-KeTi-
4 WaKINUaa, OKCHWIIa 5Ca aMHHOKHMCHOTANAD KeTMA-KEeTIUTH
raxnua éswirad. HyHpai Kuimb, axGopoT MKKY XWI TWIAA:
YKJieMH KMCIOTaJapia HyKJeoTHUIap TWIMA, OKCWuIA 3ca
MEHORKMCIOTATAp THINHE €3mwiafdy. X)xailpaga ax6opoTHH
§€ Gup THIKAH MKKUHYM TWITA TapXHMa KIUTyBYH CHCTeMa —
yrar, apcuil Xox MapXyamup. Mpcuit xonma 20 xun aMUHO-
mcnoTanap TYrpucuma ax6opor ndogatanras. Hyxieorun-
@ap coHd ¢akar 4 ta GYIrarury yIyH OuTTa aMUBOKHCIOTA
aKgaa ax0opor 3 Ta €éHMa-EH XOoWIalirad HyKIeoTHu1ap To-
AOHMIAH Oe/ITwiaHanw, TbHM KON TPHIUIET XapakTepura 3ra-
wp. TYpr HykiIeoTHH yuTaad 6yranza 64 Ta BapuaHt, SbHA
!0 Ta aMHHOKUCIOTAHM OCNTRUIANl YYYH Keparvigad XaM op-
TUKYA TPUIDTETNIADHU XOCHA KwiIamu (5-pacMm).

TeHeTHK KOX,

Buprayu Yunaau
a30TJIH acoc VIKKYHH 230TIH 4C0C a30TIH acoc
Den Cep [Tu uc v
v Den Cep Tup uc n
Tleit Cep nonsens |[nonsens A
Uleit Cep nonsens |Twup I
Uleit IIpo (luc Apr Y
1 leit IIpo Huc | Apr I
| Teit Ipo Iy Apr A
et TIpo |I'my |Apr r
WUne Tpe Acn Cep - v
A Une Tpe Acrt Cep 3
Wie Tpe lms Apr A
Mer Tpe UTns Apr r
Ban Ana Acn T Y
r Ban Ana Acnt I'mu H
Ban Ana Iy I'm A
Ban Ana Uny ' r

5-pacM. TeHeTHX X0 Xanpam.
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TpUnIeTIapHUHT OPTUKHAUTHIT HPCHI KOXHWHT A HUILIUT:
cabab 6ymamu: 1 amunoxkuciaora $akar GUTTA TPUIUIET 6H
JIAHTMHA 9Mac, 6ab3aH 2-4 XwiI Tpuiienap 6unan mmdpna
HUWHK MYMKMH, Macanan deHwIanaHiH aMUHOKUCIIOTACH &
Ta, JIEMIMH AMUHOKUCIOTACH 3¢a 6 TPUILIET OPKAIHA KOIIa:
HIAIIY MYMKHMH. BMPDOHTa OKCHJI MOSIEKYIacH (TYFPUPOFE
OUTTA HOMWUNENTHA 3AHXUPK) TY3WIMIMNH Xakuia axbOpOTHE
caknosuyn JJHKHuHT 6up xucmu ren aeitrnamy. lennap oxcurn
cuHTe3uza 6epocura uiaTupok arMaiau. THK uPHKra ax-
OopoT €310 ONWHAAMIAH HaMyHA €KM MaTpuua XucobjaHa-
. IHK tpumnetnapuausr HycxacH 6Ynrad s PHKHuHT yuTa
HYKJICOTHAN (TPAILIETH) KOJAOH DeHunamm. AHpAM KOJOH-
Jlap Xe4 KaHAaH AMUHOKMCIOTAHM KOMIAIITHPMAAIN yIapHU
M2bHOCH3 (HOHCEHC) XOIOHIap Aedwiafu. 3 Ta HOHCEHC
KOZOHIAp MaBXyl 6Ynu®, yiap HOIUTIEITH 3aHXUPH CHH-
TE3UHH TYXTATyBUWIAD XUCOOIAHAIH.

Tpagcnsauus Xapa€Huna axOOpOTHHHT KYYMPWIMIIAHYE
aManTa oMupaéTraH QepMEHT MILHOCK3 KONOMIApra eIraHnma
GuocuHTe3 Aapxoi Tyxraimm. MHGOpMaMIHIHT KYIUPIIHLIN
6up iyHamuma 6opaiy. Mpcuit xox 6up-GupuHy TYIxapMac-
SWIK XapaxkTepura 3rafup. Xap Oup Hyxieotnn Oup BaKTHHHI
V3uma daxar 6UTTa TpUIUleT TapKUOMra XKMpa ONajiM: Macanay

— VYV — LYV — AVY xonaru YVY — [IVY— AVY xonarura

Yruim MyMkrH sMac. Mipcuit KOMHUAHT saHa 6Mp MyXpMM XYCyer-
STYIapylIaH OUpKY — YHUHT YHHBEPCA] XaPAKTEPHAMD — YYHKH Y
. BUpyCHiap, GakTepysuiap, XalBOHIAD Ba OXAMIIAD YYYH GUP XIDL
Hpcuii KOTHUHT YHUBEPCAIUTATYA OPIAHUK OJIAMHMHT PUBOXIIA-
HU GEPIVMIMHYU KYPCaTyBud acoCHil JaLwrlapaaH Supumup.

JHK (rerrap) crabwuink xycycusaTira sra 6yIraHy ygyH
Xap OWp TYp VUyH XapakTepiau Oy/raH Oenrwiap aBJomIaH aB-
nogra ysrapmait Yrama. Jlekun 6ab3u mIapoWTIApHa, Xap Xun
OMWUIAD TARCUPHAA MPCHA axGOpoT y3rapumy MYMKMH. By
Xoluca Myranus ne6 atanamy. Myrauusirap mpemit yarapys-
YAHIWKHAHT acocumup. Mpcwit §arapysyanink 3ca THPHK Ta-
6HaT 3BOMOLMACHHIHT HErH3wup. Myrauussiap upeuit ax-
GOpOT Y3rapuiIy HATHXACHAA Kelubd YuKanu. MyTtaumsuiapHu
TEHOUTHITa, (PeHOTHITa, MOIAHYBYAHIMKIATY aXaMUATHIR, YHI
KeNTHPHO YMKapran cababnapura xapa6 sa GouIKa MPUHIVI-
Jlapra acocNaHu6 KiIacCH(HKALMUIAL MyMKHH.
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Wpcnit axGOPOTHUAT Y3rapuil MUKAOPUTA KAapad reHoM,
XpOMOCOMa Ba TeH Myrauvsiapy TadoByT aTwilain. [eHoM
MYTAIIAIAPE — XPOMOCOMATAp COHMHMHT ¥3rapuIHaup.
XpomocoMatap COHM ODTHLIM B2 KaMmaiumid MymMxuH. [e-
HOMJAa XpOMOCOMAJIAp TOK TVIUIaMM ¥3rapuiu — raluion-
OB, KYIaAdIIY 3Ca TPUILIOMAMA AeHwiaau (3n-TpPUILIOH-
Ous, 4n-TeTpamwionmgus, Sn-IEHTAIUIOMAMSA Ba XOKa30jap).
lammouays Ba MONUILIOMAMA ojaMfa yypaca yiaumra catab
o6ynamu. CrmoHTan abopryclapia XOMWIajga ITOIHIUIORIUS
aHUK/IAHUII MYMKWH, DOJMIUIOMANS GIIAH TYFEIraH 4aKa-
JIOK1ap Xyha KaM xonamiapia 3-5 cyrkaya smamd MyMKHH.
Byupait daxkanoxjapaa Kyruiab puUBOXIAHMID HYKCOHJIAPH
Ky3aTwwIagN.

Bap3an Mo3auK MAKIAD yupaiou (alipum Xyxakpanap-
Xa 2n, bomxanapuya 3ca 3»n). byHuait 2n/3n Mo3auK opra-
HU3MJIAp SUIAINH MYMKUWH, JIEKUH YIapHa Xap XWi aHoMa-
JHUIAP, XMCMOHUM Ba pyXuil PUBOXSIAHUNIAA Y3rapMuuiap
KY3aTWIAIH.

AifpyM XpoMocoMaTap COHUHHHT Y3Tapyilid TeTepoIbIon-
aus (aHeyIoOHAW) Aedunamy, yiaap MpCuil KacaUIMKIIap
{cuuppomutapra)ra onu6 kenamy. I'ereporuionmaga XxaM XOMU-
71a YnumH Kysattand. FerepoxpoMarusy k¥ 6yiarad, crpyx-
Typasuil reHwIap KaM XpOMOCOMAajiap (ETEPOILTIOUARACHAA
OfATAa 3UrOTANAD YIMANIH.

13, 18, 21 ayrocoMaiap TPUCOMILICH XaM[a rerepocoMa-
Jap MOHOCOMHSACH Ba TPUCOMHUSUIAPU Ky yYpaiiu.

TeTeporutoning MeHo3 Ba MUTO3 Xapa€riapH. 6y3 Iy
HATHXACHAa KeIHO YHKagu. Arap rerepoluioniius MUTO3 By-
SWIHIIK HaTAXacy G¥mca Mo3adK opraHusMiap (46: XY/ 47,
XXX) xocun 6ynamu. MyraHT xyXxaitpa THHMUIADH OHTOTe-
He3JIa MAMAHAITHSUTAHUG OopHuM Tydaiiid peHOTHIINK aHo-
MayusUIap AKKOA KYpuHUG Typca XaM 6yHAa#d XacamMxiiapra
1a60paTOPHA TALIXMCH KYHMII XyOa KUAWHIMD.

AMpUM XpOMOCOMAIAD TYSWTHUIMHHUHT Y3rapHiy (XpoMo-
coMa abeppalsaiapy) HATHXACHIA Keaud YHKAOWUTaH Kacai-
JIMKTAPHUHT CUMITTOMIAPH TE€HOM MYTAIMSLTIapura nucGaraq
aHYa eHTW! Keyagd. Xo3upry BakTaa 2000 AaH OpTUK IeH Ka-
CAUTMKIADH aHWKIAaHTaH, NOJUTeH (MynbTM(daKTOpHan) Ka-
CALTMKIIAP 3€A OlaM MATOLOrMACHHIHT 93% ra AKMHMHM Tall-
Kun Kwiagy. [eH XacalUmKiIapy ayTocoma reHsiapy (e~
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KETOHYPHYA) EKM XHHCHI XpoMOcOMa TeHiIapH (reModuIus)
MYTARANAPH HATHXKACHAA Kenn0 UKW MYMKHH.

Arap MyTallusi TOMOJIOTHK XpoMocoMatapiad Oupuna y4-
paca XpOMOCOoMa abeppanMsiICcCy Ba reH MYTAUMACH IeTepo3u-
roTanukka cabab 6ynummu MymuH. [eTeposuroraiux abep-
paUMUIapaa KapHOTHIIHY YpraHu®, peliecCHB TeH MyTaius-
Japuna 3ca 6HOKHUMEBHH ycyuiap 6WwiaH aHHKJIaHAKy.

Arap MyTanwsuiap raMetanapaa yupaca (TEHepaTus MyTa-
WWSLIap) y raMmeracuia MyTauusa 6yiIrad ogamiapaa sMac,
OaIKY YJIApDHHMHT OOlaJapHua 103ara YHMKAIH.

CoMaTuk XyXaipanapfard MyTauusUiap TaKIUPKA Xap XWi
6ynamn. Arap Myrauus 3MOpHOTreHe3HUHT AacTnabkm Boc-
KHWI1apyAa KeMHO 4YMKCa MO3aMK OPraHM3M XOCHWI OViIamum
(MacamaH OMTTa OJaMHMHT Ky3apH XAp XWwiI PaHrAa Oyidiny
MyMKkuH). CoMaruk MyTallusyiap Haciara Gepmimaiimu. Arap
coMaTHK Myrauusd nuddepeHuHauvsUTalaTaH Xyxaipaga Ke-
M6 yukca éMOH cudarTan YcMa PUBOXIAHMITY MyMKMH.

Xap Xun TYKuManap YeMacu KaCaWKIapuia YXIIam Tari-
ZaT¥ XpoMocoMa abbepaidsuiapy aHUWKIagraH. Macaras cysx
KYMUTHHHHT KOH XOCWI KWIYBYM TYKHMacd VeMmaaapuia 8,
9, 21 Ba 22 xpoMocoMarapia AejeLys Ba TpchqoxaunﬂJxap
AHMKJIaHTaH.

Arap myrauusuiap cababu aHuK 6Y7ca OyHmai MyTaums-
Jap MHAYIWMpJAmraH MyTareses geimnamu. Myrauusinap ca-
6a0K a”uK OYIMaca CTIOHTAH MyTareHes neiviani.

WnayuvpnaHrad MyTareHe3 reHoMra MyMKUHJIHTHAAH Op-
THK Japaxaja MyXuT OMIWUIADHUHT TAbCHPH HATHXaCHA Ky-
saTiwiagd. MyTauusiapau KaHda¥ MYXHT OMWUIADH XOCHT
KWiMmura Kapab, ¢usux, O6HOJOTHK Ba KUMHEBUH MyTare-
He3 TaQoBYT 3THNaIH.

Ou3¥K OMIWLTapra Xap Xwi Hypiap, BUGpamusuiap, xapo-
paT Ba Gomxanap xvpaxu. Ulyrapaan Xosupru paspaa vou-
JAWTAPYBYK Hyp/Iap TabCHPHAA Keand YHKATUray paauanm-
OH MyTareHe3 Kynpok YpraHwiradH. MIMUR-TeXHuKa PUBOX-
JIAHTAH XO3UPry AaBpAa odM YIyH KHMEBHH MyTareHJIAPHUHT
xaBdu To60pa opTub GopMokua. ByHgait myrarewiapra Typ-
MyIIZa Ba Hiunab Yukapuia yypadgurad, MOMIAIapHH,
XaMOa IOPH mpenapaTiapiHU KUPHUTHIT MyMKHH.

Jlop¥ IpenapaTiapuHMHT MYTareH;IMIMHY YPTaHMI Ky
HCTEBMOJT KWIMHAIUIaH Kode Tapxubuaarn KohenHHUHT My-
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um tamysyd MPHK 6Gaxapama. Asan JHK marpunacuaa
(PHK cunTeananami. By XapaéH TpaHCKpHILIMA ACHRIIAIU.
‘ybocoManapa 3ca Oy ax0opoT CHHTEIaHaAUraH OKCWI MO-
[eXyanapura Ky4upriag.

PubocoManapia OKCWI CHHTEIAHWITA XapagHu TPAHCILA-
ws geiftamy. JJHKna ax60poT HyR/IeOTHUIap KeTMAa-KeTIH-
U DIAKIWIA, OKCWINA 3¢a aMAHOKMCIIOTaNap KeTMa-KETIUIH
maxomaa &3wiran. [yHmait Kunub, ax60poT MKKY X1 TWIA:
IyKJIEeHH KHCJIOTajapia HyKICOTHIAD THIMAA, OKCWIAA 3ca
IMEHOKHMCJIOTA/IAp TWIMZA €3MIafU. XVXKaiipaga axbopoTHM
Y€ 6Mp TWIJAH MKKUHYH THITA TapXUMa KWIYBYM CHCTEMA —
TyFaT, Mpcuit Ko MaBxymmup. Upcuit konma 20 Xuwi1 aMHHO-
weoTanap TYFpucHaa ax6opor udoganadrad. HykieoTws-
1ap coay $axar 4 ta Gy ITaHIMIY YIYH OMTTAa AMHHOKHCIOTA
{akuaa ax6opot 3 Ta €AMa-€H XoiUlamrad HyKJIeOTHIap To-
AOHUAAH OeqrwiaHamy, SHHM KOJ TPHMIUIET XapaKTepura 3ra-
wp. TYpT HykieoTyn yuragaH 6yraHna 64 Ta BapuaHT, AbHU
)0 Ta aMMHOKWCIIOTaHM Oerrwiall yyyH KepardfgaH XaM op-
fMKYa TPUIUISTIapHy XOCHI Xiamu (S-pacum).

TemgeTxk KOX

Bupuayu YuuHuM
a30TJH acoc MIKKEF 230TIH 800 A30TIH aCOC
Den Cep (Tu e ' v
y PDen Cep Tup Tlic II
JTeit Cep nonsens [nonsens A
Jleit Cep nonsens |Tup r
TTeit IMMpo |I'mc Apr v
I JTeit IIpo |[Tuc Apr T
UTeit IIpo Iy |Apr A
Uleit Ipo |y Apr T
Hne Tpe [Acn Cep b4
A Hne Tpe AcIt Cep I
Hie Tpe Plus Apr A
Mer Tpe Plus Apr r
Ban An1a Acn I'm y
r Ban Ana  |Acn m I
Ban Ana I'my |Im A
Ban Ana Iy ' r

S-pacM. T'eHETHK KOA KaTBATTH.
23



TpuIieIapHUHT OPTUKYATITH UPCH KOXHIHE afHHLIMT2
ca6ab O6Vnama: 1 amuuoxuciaora dakar 6UTTa TpUIUleT 6u-
JIAHrWHA 3Mac, 6ab3an 2-4 xwr Tputernap 6wian mwumdpna-
HUIUM MYMKMH. Macanan deHwIataHuH aMHHOKHUCIOTACH 2
T4, JNeHINH aMUHOKUCIIOTACH 3ca 6 TPUILIET OPKAIH KOoAIa-
LIMITY MYMKHMH. BMpOHTa OKCHI MoNeKynacw (TYFpUPOFH
6UTTa HOMUNENTHI 3AHXHMPH) TYSWIHIIA XaKUAa axOOpPOTHU
cakytopyn JJHKHuHT 61p Kucymu reH aeitrwiany. [eriap OKCHT
cuHTesuxa 6esocura uimrrupok arMaim. JHK uPHKra ax-
6opor €316 onMHANMraH HaMyHa €KM MAaTpuia XucoblaHa-
au. ZHK tpurmernapusaunr Hycxacy 6ynran aPHKuuHT yuta
HYKJICOTHIR (TPHILIETH) KONOH Heimiagy. AMpHUM KOZOH-
Jlap xed KaHua# aMHHOKHCIOTaHU KOMTAIITUPMANAN YAapHHU
MabHOCH3 (HOHCCHC) KONOHJIap AeWWrIagu. 3 Ta HOHCEHC
KOHOHNAP MaBXyj OVIuG, viap NONUIEeNTHN 33HXUDHA CUH-
TE3MHH TYXTATYBYWIAD XMCOOIaHAIM.

Tpancaanua xapa€Huaa axGOPOTHMHT KYYHPWINIIMHY
aManra OlIMpaérraH ¢epMeHT MabHOCH3 KONOHJIApra eTraHia
6rocuHTE3 Aapxon Tyxraimy. MEbopManusIHIHT KYqApTHIIKT
Oup iyHamuga 6opagy. Mpcuit kog 6up-OUpiHE TYIRHpMac-
JIMK XapaKTepura Sragup: xap OUp HyKICOTHI OMp BaKTHHHI
Y3upa dakar OuTTa TPHILIET TAPKKOMIa XK¥pa Oagy. MACATaH

— VYV — LIVY — AYY xoi1am YYY — [[VY— Konna'mm

VTunm MyMKUH 3Mac. Mpeuit KOTHUHT stHA OUp MyXuM XyCYCH-

ATIapUiaH Oupy — YHUHI YHHBEPCAT XapaKTePUIUpP — YyHKH Y

BUpYycAap, 6akrepusUiap, XaBOHIAp Ba OXaMIap YIyH 6D XL

HipcHit KONHMHT YHHBEPCAUTIY OPraHMK OJaAMHMHT PUBOXIA-

HMII OYMPIIMTVHY KYPCATYBYM ACOCHM JamUIapiaH OupHIup.

- JHK (rerap) cTaGWUIHK XyCyCUSITHIA 3ra GYIraHd yayH
Xap Oup Typ Y4yH Xapakrepiu O6yiran Geirwiap aBiofiiaH as-
noara YarapMai yramd. Jlekud 6ab3y mapoOMTIapHa, Xap Xuil
OMWLIAP Tabcupuia Mpcuit axbopor yarapumu MymkuH. By
xomuca Myrauus ge6 atazamd. Myraupsutap upewit yarapys-
YAHIMKHHHT acocHIup. VIpcuil Y3rapyByaHiuK 3ca THPHK Ta-
6HaT 3BOMONMACHHWHT HeTH3HAUpP. Myraumsiap upeuit ax-
60pOT Y3rapuii HATVIXKACHAA Kenub uuxanu. MyTtaumsnapau
TEHOTUIIT, (heHOTUITA, MOCTAaHYBYAHIUKIATH AXaMUSTHTA, YHU
Kenrmuprb yukapraH cababiapyra Kapab Ba OOIUKA MPHHIIMII-
napra acocaaHu6 KIaccuHKALMUIAN MYMKUH.
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HUpcnit axGOpOTHMHT Y3rapyll MUKIODHUra Kapab reHoM,
XpOMOCOMa Ba TeH MyTauuwstapy TagoByT stitagv. ['eHoM
MYTAIUsUIapH — XPOMOCOMAIAD COHMHMHI Y3TapHILIMAVD.
XpoMocoMalap COHM ODTHLUIM Ba KaMaWWIId MyMKuH. le-
HOMJA XPOMOCOMAJAP TOK TYIUIAaMH Y3rapyiuy — Trarulon-
Iud, KYOainIod 3ca TPUILIOUAMS geiunanu (3n-TPUILIOH-
Avs, 4n-TEeTPAIUIOMAMA, Sn-TIEHTAIUIOMIUA Ba X0Kas3oinap).
lamronaus Ba NONHILIOMIMA OXamia ydypaca yaumra ca6ab
6ynagu. CooHTaH aboprycnapia XOMHIANA ITOMHINIOMIUS
AHUKJIAHUI MYMKVH, DOJRIUIONINS OWIaH . TYFIITAH Yaka-
JIOKJIap XyAa KaM Xojamiapaa 3-5 cyTkada aialmyd MyMKMH.
byrgait dakaroknapia KyTuiab pHBOXIAHWII HYKCOHJIapH
Ky3aTHIAIH.

Bap3an Mo3auk wakmwap yupaiau (alipuMm xyxalipaiap-
na 2n, bomkanapuna 3ca 3n). byanai 2n/3n Mo3adK opra-
HU3MJIAP SHIAITW MYMKVH, JIEKUH YiIapHa Xap XUl aHoMa-
NUSTIAp, XUCMOHMY Ba pyxuidl PHBOXIAHMIIAA Y3rapuIiap
KY3aTHIAIU. '

AMPHM XpOMOCOMaJIap COHMHUHT Y3Tapuilld TeTePOILION -
oug (aHEeYIUIOMAWS) AeWHNamy, yjlap UPCHM KaCaJUTUKIIAp
{cvmapoMnapra)ra onub xenamd. lerepormnonasaga XaMm XOMu-
N1a VIXMK Ky3atwiagy. FerepoXpoMaTHHE Ky1 6YaraH, cTpyk-
TYPaBHH TEHJIAap KaM XpOMOCOMajap [eTepoIUIOUAUACHIAA
oJaTHa 3UTOTAIAD YIMANaH.

13, 18, 21 ayrocoManap TPHCOMHACH XaMZa reTepocoMa-,
Jap MOHOCOMMSICH Ba TPHCOMMSUIADH KVII yupaimgu.

TeTepornonams Me#03 Ba MHTO3 XapacrapH. 6y3unuimu
HATHXACYA XeTMb YuKam. Arap reTepoIUlonnus MUTO3 6y-
3WIMILA HaTXack O6fca Mo3ank opraHu3mMiap (46: XY/ 47,
XXX) xocwn 6ynagy. MyTaHT Xyxafpa JIUHWSAIAPH OHTOre-
He3a VTUMUAHADMSUIAHHMG 60pULIN TyDaiuiK GheHOTHNUK aHO-
MangsIap AKKON KYpHHUO Typca XaM OyHIai KacaUIUKiIapra
1abopaTOPHA TAUIXHCH KYHHII KyZa KHAHHIND.

AMpuM XpoMocoMaiap TYWIMIIMHMHT Y3rapHii (XpoMo-
coMa aleppauuaiapy) HaTHXACHIA Ke;IM0 YMKAIWTAH Kacas-
JTAKTAPHUHT CHMIITOMIIapH TEHOM MyTalpsulapura HucbGartan
aH9a eHrI Keyamd. XO03upry Bakraa 2000 zau opTHK reH ka-
CAULIMKIADH aHWKIAHTAH, IOJMIeH (MYJIBTHGAKTOPHAN) Ka-
CAJUTMKNAP 3Ca OfIaM TIATOIOTUACHHUMHT 93% ra AKHHIHH Tall-
KW KWiafgy. ['en KAcaJUTMKIApH ayTocoMa rertapu {(deHun-
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KETOHYPHS) €KM XUHCHU XpOMOCOMA PeHjIapy (reModuds)
MYTALVSUIADA HATHKACKIA KeTU0 YMKUII MYMKHH.

Arap MyTallusi FOMOJIOIMK XpoMocoMasiapaaH Gupnma y4-
paca xpoMocoMa abeppalHacH Ba TeH MYTalUSCH TeTepO3y-
roramuxka cabab oymumu MymxuH. [eTeposuroranux abep-
pauysiIapAa KapMOTHIIHM YpraHuG, peleccuB IeH MyTalus-
Japua 3ca 6HOKMMEBMH yCyllap OWIaH aHMKJIAHAIM.

Arap MyTanysUlap raMeTanapaa yuypaca (reHepaTuB MyTa-
UMsUTap) ¥ raMeTacupa MyTanus O6YnraH omamiapga 3Mac,
fanky yTapHUHT OojalapHia 103ara YHKaId.

CoMaTrK XyXaiipalaprary MyTAOMsUIAp TaKIUPH Xap XWiI
6ynamu. Arap MyTranus SMOpPHOTEHE3HMHI JacTiabku 6oc-
KHWIAPHAA KeJIHO YHKCA MO3aMK OpraHu3M XOCcW1 6ynamu
(MacanaH OMTTa ONAMHMHT KyJIapy Xap XWwl paHIxa oymmmm
MmymxuH). CoMaTUK MyTauusiap Haciara 6epwiMaiimu. Arap
coMatiK MyTanusa puddepeHunaysaIamrag Xyxaipaia Ke-
Au6 uMKea EMOH cubamin YeMa PHBOXKITAHWINY MyMKWH.

Xap X1 TyKuMaiap YeMacy KacayUTUKIapyuia YXimanr THII-
IZarm Xpomocoma abbepalmsuiapy aHUKIaHTaH. MacanaH cysk
KYMUTUHHUHET KOH XOCHI KMIYBUM TYKUMacy YoMmanapupa 8,
9, 21 Ba 22 xpoMocoMaiapia feneuus Ba Tpchnoxaunanap
AHKKJIAHTaH,

Arap Myrauusiiap cababu aHMK, 6Ynca OyHmai Myraumus-
Jlap MHAYHUMPJIALUITaH MyTareHes Aedmianu. Myrauusanap ca-
6abu aHMK OVIMaca CIIOHTAH MYTareHes AeHWIANH.

WHaynupiaHraH MyTareHe3 reHOMIa MyMKMHITHTHIAH Op-
THK apaXaXa MyXAT OMIWUIADHUHT TABCUPH HATYDKACKIA Ky-
sarTmwnaxd. MyTaumsutapHu KaHIail MyXMT OMWUIAPDH XOCKHI
KIWIMLINTA Kapab, Gu3MK, OHOJOTHK Ba KUMHEBMI MyTare-
He3 TaoBYT ITHIANH.

®u3NK OMWUIApra Xap Xwl Hypaap, Bubpauusuiap, xapo-
part Ba 6omKanap kupamu. Hlylapaax X03Hpra Aaspoa uoH-
JIAIITHPYBIN HYPAAp TAhCUPHAA Kequb YNKAgUTaH pamuaiu-
OH MYTareHe3 Kympok Yprauwirad. WIMui-TeXHHKA PHBOX-
JIAHTaH XO3HPryl AaBpaa OaM YIYH KMMEBUI MyTareHJIapHUHT
xardy Tob60pa opTub GopMoxpa. ByHpai MyrareHaapra Typ-
Mymaa Ba umab yuKapuuiAa ydpaugurad, MOLTANApHU,
XaMmIa JOPH IpenaparlapiHy KVUPHTHII MyMKWH.

Jopu nperapatjIapUHVHT MYTareH;IMIMHY YPraHu Ky
MCTebMOJT KWIMHAIUTaH Kode Tapkudusarn KoDenHHUHT My-
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ared 3¢¢eKTH aHWKJIaHTaH BakraaH Oouutannu. KodeuH
a TeodwUIMH Gaxrepusuiapia XpoOMOCOMa Y3WIHILIAPHUHHA
HAYKLIHMSIAIM AHUK/IaHIH. ATKATIORUIap, aitHUKCa OMPUHIN
asbatma MOpHUMH XaM XpomMocoMa abeppauysuIapyHy Kell-
Hpub YHKAPUINM aHUK;IAHOA. Dabinm cyrnanmnamumiap,
Ma3MH KATOPH XOCHIaTapH, HUTpodypamiap, aHTHOMOTHK-
Aap IOKOPH KOHLIEHTPALMSAa MyTareH TabCUPH KMIMILY AHHK-
any. HIyHHHr y9yH Xap KaHAad sSHIM OOPH IIpelaparu-
(MHT CYTOMH3YBYWIAD Ba YIAPHMHI XOMHJIAIADH XyXaipa-
(ap¥Aa MYTAareHIWT¥ aHAKIAHWIIH HapTAHp. byHaau
JIHHMAaca IIHCTO3aMAaTO3HH NABONAINJA KY,UIAaHWIraH TH-
‘AHTOH TABCUPHIA YXIDATaH XOJAT KY3aTWIHIIM MyMKUH. By
ipenapart Gojaiap Ba YcMHUpIapHY JABOJIALNNA KEHT Ky/Ula- -
wiangy. YHHHT Tascupuria $arapia, adyaTKIApAa, CalMo-
feJulanapua, gposodia, CHYKOH Xyxalpagapuna, oAaMm
[EHKOIMTIAPUAA XWIMA-XWI MYTAUMsUIap KeJlIud YHUKHImY
(efMH aHUKJIAHIH. N

1979 iunma MaMiIaKaTHMU3HA Xap KaHAail sSHTE Zoprilap-
{MHT MYTareHJIMTMHN a/10aTTa TEKIIMPUI TYFPUCHIA KOHYH
a6yl KWIMHTaH. YoMa KacaUTUTHTa KAPUHIM JOPHIIAp, Maca-
[AH LUTOCTATHKIAP (YpeTaH, CAPKONU3MH) THHWIAHTUPYB-
m (MenpobaMaT, 9TalepasviH), TOMHpP TOPTHIIMINUIA Kap-
oy Ba OOLIKa fMopwiiap MyTareH QaosUIUKKa 3ra.

LIlyuMHr y9yH XaM Kacaulapra KOPHJIapHM 6Gyoopuiiia
Kyfia 3XTHET 6y Kepak. Xap 6Mp Bpay XWHCHA XyXa#pa-
[ar¥ MyTalUaIap KEWWHTH aBloAra YTHIIMHA, COMATHK My-
‘alldsU1ap 3Ca OHKOJOTHK Kacaukiuapra cabab 6ymuumu
AYMKMRIATMHHE YHYTMACINTH Kepak. JlopiwiapHu Gepruiia
(ACA/UIMKIAPHUHT T€HepaTHB QYHKIIUAIAPKTa, MMMYHOJIO-
"HK X0JaTTa Ba 601Ka QHU3HOIOTHK KYPCATKUWIAPHTA IBTH-
Yop O6epMOK 3apyp.

buonoruk oMwuiapra BUpyciap (KU3aMUK, KU3MAT4a, CYB
1e4aK, repnec, NapoTUT BUPYCIapu Ba GOUIKANAP), Apas3UT-
1ap, HOTYIMK OBKATIAHMHII (3K30T€H OMILUIAp), OJaM opra-
IM3MMAA XOCHJT 6YITyBYN TUCTAMMUH, CTEPOMA TOPMORIAp (38~
IOTeH OMUJLTAP) KUPAIU.

KoMyraresiiapra TallKd MyTareH OMWUIap TabCHPHHH
(YJaATHPYBYM OMIULIAD MacajlaH [eJIbMHHT MHBasUAIapH
JaTHXKACHIA XOCH OYIyBYY TOKCHHJIADHH KHPUTHIIL MyM-
¢MH. XO3HPTH JaBpAa MYTareHe3HWHI OJAWHU OFHII M-
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KOHUSATAAPU aHya KeHraimy. By Makcagga — Xymiamaw
aHTUMYTareHiap KUUIATUIakM, KyWid MYTareH (aosliukka
Sra OFMP MeTaap (I1aTuHa, XpoM Ty3lapH) OWIaH gou-
MO KOHTAKTAa OYJIYyBYM CaHOAT KOPXOHAJIAPH HUIYMIADHU
VpTacuiua BUTaMHH KOMILTEKCIapH KaOM AHTUMyTareHiap
KEeHI KYIaHWIagd. Xap Xui MOLIalap OPACHAa MYTareH-
_ Jlap MHKEOPH Xap Xun 6¥1anu. Kumésui Gupuxmanap opa-
cuga 5-10% mogmanmap MyrareH (ao/UTUKKAa 5ra. IeCTH-
murap ypracupa aca 50% moazanap myrareH ¢aosiaMKKa
sragup. Tawky MyXUT MyTareH;1apK ax00opoT MapKasy Mab-
nymotrnapura kypa 1979 #imnradya kuMEBUU OupurManap-
nad 3000 tacu myrared ¢ao/UIMKKa 3rafinp, YIapHUHT opa-
cujla XOPH IpenapariiapH, OBKAT KylIIMM4ajilapH, NeCTH-
IMUIap XaM MaBXyi.

Typiin KIMHUK KYUIaHUM OOCKHYMTa4Ya JOpH JAPMOH-
JIapHVHT MyTareH daowmrunay 6axonanr 3 Ta 6ockydana omud
6opunany. ‘

1. Myrarernux shdekTHan aHuKIaNI.

2. MytarewmK ‘Qao/LTMTHHY MUKZOPHH AHUKJIAD (TecCT-
o0bexTIapia TaXpuOaIapia aHMKIAN), MyTATCHHUHT
MUHAMaII TABCHPJIOBYM HO3ACHHH aHUKJIAl — MYyT-
MTA.

3. MyTareHHyHI' Wy KYHWIAMUraH ZO33CHHM AHMKJIAI,
MytK L.

BupnHuy 60ckiy MOIAHUHT MyTareH GaoUINTHHY aHHK-

Jamra UMKoOH Oepamu. Arap OVMpHKMa MyrtareH 3ddexrura
ara 6ynca 6y Oockyyila MHEYLMDAAHTAH MYTalMs THIUIAPDH
' (TeHepaTUB Ba COMATHMK MyTalMsUlap TeH Ba XpOMOCOMa My-
TauManap), YpraHmunaéIrad MyTareHHWHT MEeTab0 M TIapHHIHT
MyTareH 3¢ ¢hexTH aHHKJIAHATH.

MyTareilapHUHI TeH MyTaldaIapiHy KeITupub Yukapa
ONUIIK MALIYM MUKPOOPraHU3MIIapaa, xpo3odunanapaa, cyr-
SMU3YBYLIADHUHT CYHBUI YCTHPHIAAUTaH XyXaipanapsama
taxpubana texmmpiwiagy. Keiivn in Uitro texmmpum wa-
THXAJIAapH, OJAMIAPAArY Ky3aTHILIap (aXOJIWHH SIHIAEMHO-
JIOTHK TEKIOVPWL, TYPIX KacO4a MULIOBYWIAP KOHTUHIEHT-
Japy, NABOJIAaHMII Makcamuaa €Ku tacoaudaH 6abp3y MOmIa-
JapHHW xaby;n Xwirad maxcjapia), cyraMH3yBUWIapIa Ba
H6owka TecT obbexTIapaa YTKaswiraH Taxpubarap HaTIKa-
CH TaxJIWl KILIMHAIN.
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Myraren ¢aoriukka sra 6yiarad Momaarapau I1-6ockua-
a TEeKUIMPHUIN AABOM 3TTUpWianu. Myrareriap daomiuru-
HUHT MUKHOPUH KVpCaTKUWIADHHM aHMKIANIIa CYTIMHU3YB-
YUJAPDHAHT COMATHK Ba XHHCHI Xyxaifpasapupa taxpuba
YTKA3¥ML 3apyp: YYHKH Xap MKKaJa TUTLIATH MYTaIlsulap XaM
oJaM yuyH pea] XaBd TYFOMpaad, YHIAH TAIKAPH COMATHK
Ba XWHCHH XyXAHpATADHMHI Xap XW1 MYTareHnap y4yH ce-
3YBYAWIMLH Typavyagup. TeKIMMPHUUIHHMHI aCOCHA WAPTA
MmyrareH 3¢ ¢eKTHA TPOrHO3IATUPYIN YYYH MyTareH MOI-
DAHYHT TASCHP KILTHII BaxTy OMIaH YHYHT [03aCH OpacHaari
GornaHuHM aHuKIamanp. II 6ockuunM ¥TRazMm xapaé€-
HWJA MyTATE HHMHT MEHHUMAN TAbCHPIIoBYH Kuiacu (MytMT/)
aHuKIaHagy. Ky Xonamrapna Myrared MOANa KO3aCHHHHT
OPTHINM MYTAIMAIAP YACTOTACHHUHT OPTHIIM OWIaH Koppe-
JANMUTAHANA.

Xap 6up MyTareH MOOAA YYYH MakCHMal Uy xyiwivian
MyMKUH OYirad mo3a, MyTaUMsHUHT CHOHTAH JapaXaCuHH
MKKH BapaBap OpTUpMINM MyMKWH. Dy Kompmaman paguany-
OH MYTaT€HE3HY TeXIIMpHinaa GoRgaiaHmu MyMKAH. AMMO
-6yHa pafyanysTHWHT Ba KMMEBHH MYTareHJIApHUHT Xap XWI
MEXAHH3MIAPHHH, HHIYLUPAATaH MyTALMSLIAPHUHT Xap Xl
CIIEKTPJIapH, TAMETOICHE3HUHT Ba xyxapxpa LUKIAHAHT Xap
XWI GOCKMWIADMHMHT Padalisara Ba KMMEBUH MyTareHIap-
ra Xap Xwil Ce3THpIMIHHM XUcobra ommul 3apyp.

I 6ockuuna MyTareHHMHr HyJa KyHWIagurad Ho3acu
(mytKJ1) aruknanamy. By Zo3a xuMEBMA Mommanap ydyd
MyTallMsUIAp CIIOHTAH HapaXacuigaH 1% naH opTuk 6yn-
Maciaury kepak. by nosza xyitugary GopMylia OpKald aHHK-~
JIaHagH: -

MmytMKJI = myr MT/1/200

6yrma MytMT/l — cyraMusysuyiapia TaxpHbaiapia aHHK-
JAHTAH MHHHMAJl TALCHP/TOBYM Ho3a2, 200 — omamra yTKa-
3y Ko3dhduuuenT. ApUM TAIIKKA MYXHT OMILLIapU MyTa-
reH ¢ao/UIMIMHK OaXOJIRUIHUHT OAIHHA Ba TVFPH YCYLIApUHK
UILIab YHKMI OPKAIM MYXHTHHHT (XaBO, CyB, TYIIPOK, ca-
HOAT YAKUHAWIAPH Ba X0KA30JIap) YMyMuil MyTareH Ba KaH-
uneporeH (GAaoLIHIMHY AHUKJIAIE MacalaCHMHU XAl KWIHII
MYMKHH.
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Tamky MyXuT OMWIIAPMHUHI MyTareH TabCUPUHH Ypri
HUIIHMHT KOMIUTEKC YCY/UIApWHM AMAIHETTa TaubuK STH
OfaAMHHMHI CAIOMATIMIMHM Myxedasza KWwidil YopajapuH
MHDIA0 YUKUIU VYYH 3apypaUp. AHIM MyTalMsUIapHA XOCE
KWIyB4YY OMWUIAPHWHT KaMaiiliy NOMyIANMs TeHEeTHK 0K
HMHT JMHAMUKAcCHra TAbCUP KWIANK Ba HPCHI IIaTONROTHSL]
Xacasulap COHMHUMHT KaMaiuIIMTa oM Kelamad.

Myramusiiap yacroracH 6urra asiopma, 6WUTTa JIOKYC!
10-*—10-% ra Tenur. Onamua rersap coHu 10°~—10° ra TeHr 6yr:
HH Y4yH, Xap bup awilomna ypradya xucobxa 1-10 Taraya Axr
MyTalLuAAap Kelu6 YUKUION MyMKHH. Xap Xl TeHJIapHUF
MyTALMUIAHWIL YAacTOTacH Xap XWILHD, IIYHHHT YIYH X3
crabun Ba MyTabun rewiap TaoBYT STHIALY.

l'eHoMAa HomiKa TEHJIAPHWHT MYTAIMSIAHALT YaCTOTACY
HY OPTTHUPYBYM MYTATOD reHjap Xam Oop.

Xap KaH#ai THPUK OPraHM3aM TCHOTHIIA TAPMXUH PHBOX
JIAHWII Kapa€HUA2 MAKIUIAHTaH ¥3ap0 TabCHP KWIYBYH TEF
JJapHMHSr BapKapop OMHAMHK CHCTEeMacH xucoOjJaHamy.

HIyHuHT yIyH XaM Xap 6up OHONOTHK Typ HYKTay Hasaf
JaH OJIrAHAA MYBO3aHATHM OY3YBUM MyTalusa HOKYIA# X011
jgup. TabuMuiikn SBOAIOLMA Xapa€HWIa OPraHM3MIIapAa M)
TanusIapaad THXIAHWUI pelapanysd MeXaHW3MIApH Iaiig
6yran. MyTauusuiapHHHT XaIOKATIM TahCHPHIa KapUiy Té
6uuit aHTIMYTaUMOH TYcHKjaap Oop. Macanasd, xpomocoma
JAPHUHT XYyQTIMIUTY TeHOTHIIA TeTEPO3UroTa XONaTH
perneccHB MyTaumsinap Tascupuuy yexnaiau, pPHK, TPHK
[MCTOH TCHJIADHUHI KYII HYCXaJAPHHMHI MaBXy[UIATH, WL
CH# KOJIHUHT TYAIMPWIMACIUTH, ANHUTARINTH XaM MyTalu
JIADHU YEKJIOBYM TaOWHil OMWUIapIaH XMCOOIaHATH.

Xap xui ycyanap OwiaH reH MyTallWUIADWHHHT penapa
msutasMy opranusMra IHKuaunr HopMan crpykrypanapn
" HM THKJIAITa, “Ty3aTHLIra” WMKOH Oepamu. OZaMHMHT énr
yTumm 6wiaH penepalHsUiap cucTeMacH 6Yamut Gopajy
HaTVXaJda KapHin XxapaéHuua €éMoH cudari ¥ocma kacan
JTHKIapa XaM opTu® 6opamu.

Hpenit Xaca/UTMKIAPHUHT OJJIMHK OTMIN, XABOJIAII IIepe
IeKTHBANApH BOLIKa YCY/UIap KaTOPH MOJEKY/IAP IeHETHKA
HUHT SHTH COXacM — TEHETHK HHXeHepuAra GOrmmkmur
[eHeTHK WIDKeHePHUA — OJNAMHIAH OENTUNAHTAH UPCHE fac
TYP acocHia Xyxaipalaphia Ba OpraHM3MIa MPCHR HHop
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MaluusgHY Y3rapTUpUUIIND. [eHEeTHK MHXeHEepHA OPraHu3M,
XyXaiipa Ba TeH HapaXanapuaa aMaira OIIMpPILIafH.

III BOB.
TABBMET TEHETUKACUHUHT YCYJUIAPH

AHTDOIIOTEHETHKAHMHT OUp KMCMH 6yiarad Tub66uer re-
HETHKACHHUHI ACOCHH TEKIMPUIN YCY/LTapuaaH THOOHET ama-
JIUETHTA MOCJIAIITHPWITAH X0a1a Goinaramunany. Ouam np-
CHATHHY VPraHdll yCYy/UIapuHM Miwiab quxkuiga OpeHcuc
FayproHHMHT XU3MaTHapu Gyrokoup. Y V3 TaAKHUKOTIapuia
TEHEaIOTHA Ba 3THM3AKIIAD YCY/UIapuiaaH XeHr (GoinalaHmgd,
morupau K. ITupcon 6wiaH XxaMKOpaugIa GHOMETPHK TeHe-
THKAra acoc COIgH. XO3UpPru Aaspia TUOOUET reHeTHKAcH-
HMHT YCY/UIapH COHHM aHya Kynauub, xaTro MoneKymsap 6uo-
JIOTHSHUHT 3HI SHTH YCY/UTADVHYU XaM V3 HUYKra OJIafku.

®.l'aneToH ¥3MHUHT 1865 jwima €sran “TanaHTHWHT Ba
XapaKTePHMHT MPCUIIAHUIIN” acapuaa ¥3 3aMOHWHHHT SHT ~
Malnxyp oAaMIapMHAHT 6uorpadsuiapuHu YpraHuO, yap-
HWHT TAWIarad KacOIapuna Xyara KHPUTWITaH Xarra MyBad-
daxusaTiapu Ky XUXATHAH WPCUATTA OOFNMK 3KAHIUTHHH
anugnam. O.lansToHgaH XaM aHYa ONZUH ofaM Geiarwia-
DYHHWHT HPCUUIAHWINY TYFPUCHIA alipUM MabIyMOTIap MaB-
xyn am1. Moneptr (XVIII acpma) nomMnakTWiIHSHUHT ait-
PHM OWIanapAa KYTIpoK yupammuu aHugiamgn. Hacce (XIX -
acp Gonwrapuma) reMOOWIHSHAET MPCHILIAaHHII XaKuaru
SMIIMPUK KOHYHUHH TaKIUud 3TOU.

OnaM reHeTHK TeKIIHPHIN 00beKTH chdaTHIa aHYa KaM-
YWIMKIapra 3ra. ByxrapauHr sHT acocuiicn — oxamstapaa oy-
paraiiail, AbHA 3KCIEPUMEHTAN Ayparaijam YCyluHH
Kymtaui MyMKuH smacauruaup. lyumait 6ynmmmmra Kapa-
MacaH KMIUWIMK XaMUATHIA HUKOXHWHT Xap XWI TUIUIApK]-
HU TONHII MYMKHH, K€PAKIA HAKOX TUIDIAPUHH TOIIHMII YYyH
H3YWLIMK GHIAH TEKWHMPHIN JO3MM. Y30K KAPUHAOLUIAp
TYFPUCHIA AHMK MAaBIyMOTIap TYIUIAll XaM aH4ya KAAMH,
Xo16ykn Oynapcus TYFPH TeHEATOTHK KapTalapHU TY3HII
MYMKHH 3Mac.

Hoxkynaiumxinapmar Ha 6upu ouwnanapaa dapsanmiap co-
HUHUHT aHya KaMIurumap. By Hokynaiinuxnapra 6apxam Ge-
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PHII YYYH Mamiym Oeiry (KacawTuk) ydpaiiguraH KyIpok
OoWlanapH¥ YpraHuui jo3uM. QiaM XpOMOCOMAIAPUHHUHT €O~
HYHMHI aHya xymmra (23 xXydT) XaM HOKyNaiUIMKIapRaH
6upUAUP. AMMO X03MPIH JaBpla OyTyH KyHE MUKECHAA YTKa-
awnaétrad “OmaM reHomu” 1poexTH MysBabdakusiTiapu Ty-
daiin OxaM XpOMOCOMaJIapH Ba yaapigaru GHPHMKHIN TypyX-
Japu aH4a sxmy Ypramwirad. Ulywgait kw0, aHTponore-
HETHUKAHUHT XO3WPIH 3aMOH yCyJL1apHd 0JaM HPCHUATH
TYFPUCHIA AHYa TVIIHK, MYKaMMaJI axGopoT TYIUIALIIA HM-
KOH Oepaau.

N

TEHFANOIUA YCYIHU

ABnomIap 1WaXxapacuHH (TeHEANOTHSCHHI) TY3UILIa aCOC~
JJaHTaH ycya 6ynau6, amanu€r BapwIapH y4yH KeHI MawiyM
OyiraH, 3HT Kynau ycyaudp. By ycyn npobaHI{HUHT (TEHETHK
BPaYHMHT HA30paTHTA TymIHO, YpraHwia SouulaHraH OMpUH-
YHM IHAXC) KAPHHAOUUIAPH TYFPHCHEA MaBIyMOTIAp TYILIam
B4 YHM TaxXiwil KWIMIDITa acocC;iadraH. byHga mpobasHpgia
HPCHILIAHMIIY YpraHwiaéTrad GeArnHUHr (KaCaUTMKHMHT)
(EeHOTUITHK HaMOEH OYIIMINK Ky3aTWIMAaCIurd XaM MyMEKUH.
By vcyn anya Kynait Ba ocoH 6Yau0 TylonumMra KapamMacjaay
BMpMyHYa KUMMHYMWIHKIApra XaM STagup. YiapAaaH 6upH --
TYIUIAHAETTaH axﬁopo'rmmr 6y3ub KypcaTuiMIIyLAP. Arap
ouafa UPCHUiA TIATOIoTHsA 6YiIca Xap 6up ouna ab30CcK GYHIA
V3MHUHT ald0ZoOpIHIMHK Xuc Koy Tabuwmitmnp. Lyruur
yuyH XaM 6ab3ay cypasiaéIraH maxc Y3UHMHT aBIOAUAa IIyH-
Jail KaCALTUKHUHT OOPIAUTURY SIMKPANM, €Ki SPUHMHT (X0-
TUHWHUHT) ABJOAUNA HEYHIAW KAaca/LTUK OVIraHIdIy XaKkuaa
HOTYFPH MabiayMoT Gepagn. Bpauy mpobasHiH¥ €KM YHHHT
KAapUHIOLLIaPUHY aHOIOPIMK XUCCHIAH XAT0C KIWIKIITAE, YHIA
Y3Mra MIHOHY YHFOTHMILTA XapPaKaT KMIMOFH JIo3uM. Minoxu
6opHya Iaxapa ab30JapUHU IIAXCaH BPAYHMUHI Y3U TEKIIM-
PHIUM, KAPHHAOUUIAPHWHT GepraH MabIyMOTIapy OWiaH gek-
JAHUO KOIMACIUTH JIO3UM. Arap OyHIald KHTHITHHHT WIOXH
6yMaca, affHMKca KAPHHAOHLIAD GomKa xXoitlapya Allaca
AHKETaNap OPKAIH MakIyMOTIap TYIUIaHau. AHKETaHY OMIa
Bpawiapy TYIRUPMINM Maxcadra MyBoQUKAMp. AHKETA ca-
BOJUIAPUHY TY3HLI KATTa MaxopaTHY Tanab xwiamgn. ['eHeTux
Bpad Y3 WIAXCaH TeKIIWPraHza TYPIH PUBOXIAHWIIHUHT
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I-pacm. XalBOH Xyxaii-
PAcHHHHT YMyMJIAlITaH
CXeMacH,
1-xunpyK9Yanap, 2-BAHOUNTO3 Ba-
Xyond, J-nm3oconz, 4-Tomxw an-
napaty, 5-Xyxahpa memtpayacy, 6-
MUKpOHafsanap, 7-prts nap,
8-3HACIUIA3MATHE THD, 9-A0po MeM-
Gpanacy, 10-gpoTa, 11-xposoco-
Manap, 12-MHToXosIp WU, 13-sa-
xyon, 14-uentprona, 15-muxoren
JloHavanap, 16-MIDUT TOMIHIAPY,
17-muxpodubpimanap.

2-pacM. Xyxaipa spocH KyBAaJasr KECEMAHHHT
CXeMATHK TacBHPH.
1-SpO TEIMTH. 2-TATIXKHM AIPO MeMOPaHACH, 3-WIKM ARPO
MeMGpauacH, 4-0po atpodn GYnimes, 5-4npoda, §-puGoconarap,
7-3HDonuazMaTHE TVP, 8-XpoMaTHH.



4-pacm. JJTHK peruiHKaitusacy MOZEIH.
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14-pacm. [TuTorenernk ycyn.
la-XoH XyxaRparapuuy ZxpartH6 onub, CyHBUR JCTHPHIN, 16-XyXaltpanapiia MRTOIHM TEANAMITH-
PYBIM GHTOTCMAITHIOTHHIH MOMIRCHHY KYRMII, ]B-MHTO3HM McTada3aa TYXTATYRIN, IYK
HIMANADHHY NapTATOBTH KOMXHINH MOMIACHHR KYHAM, 1r-uetadasa GoCKHIHIAIH XPOMOCOMA -
JAPHHHT MAKPOCKOMAS KYPHEHIIK. 2a-2&1 XyxaltpacHia MeTadass XonarHaary XpoMocoManap
TYIIAMH, 26-3PKAK XyXa#pacuza MeTadaia XOXaTHRATH XPOMOCOMANAP THTLIAMY, 38-COMIOM a&n
XapHOrpaMMacH, 36-COFTOM 3PKAX KAPHOTPAMMACH,



16-pacy. XuKcKi XpoMaTHH,
4-887 OpKA MMSCR Hepa XyXaitpack: 1-anpo, 2-823pota, 3-aMHCHA XPOMATHH, 6-9DXKAK OpKa
MEECH Heps Xyxafipack: 1-8apo, 2-4pova,



x 1000

x 2000 : 2

B-2€1 TepHCM PMHCH XyXafpacHHHH! AApocK: |-KapHocMMa, 2-xpoMaTiH, 3-XURGTK
XpoOMETEH, I-a&n Hefirpodun nedxountn: 1-aapo, 2-xHHCHE XpOMaTHH.
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18-pacm. CoMariK XyXaHpalapHy Ayparafifall cXxeMacH.
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22-pacm. OfamMIa XpoMOCOMa KaCca/UTHKIIapHia K3ima ([TaIbMOCKONHST) Ba
o€xaa (IDTaHTOCKONAS) Xap XA YH3AKAP Y3TAPHUUIADHHUHAT CXEMaTHK
ndogacH.
a-JlayH cuHRpOMMUIA XKaQTHHHI KYHOANaHT SypMacH (“MafiMyH SypuacH™), 6-mesépra nepMator-
nupuxa 8-JI, TPHCOMHACHTR, I G, TPHCOMMACHTa, A- E, TpucoMmacaa.
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KW9uK apomasulapriy (PKA €ku cturmanap) ¥3u Kypuiy
MYMXHMH, aHKeTa TY3TaHZa 3ca caBoUlap Myraxaccuc 6ymma-
ra’sap xaM TYFpu XaBob 6epaonaguran Kywmb €3unrad 6yim-
mH kepak. Macanan runeprenopusM 6opmu ge6 cypamr Mym-
KMH 5MAc, YYHKH XaMMa Bpawiiap XaM Oy kauugai cturMa sKaH-
JATMHH XK OmnMacaurd MymMkuH. Ky3 kopauuxiapu
opacunarM Mmacoda kaumait e cypairaHu TYFpUPOKIHD.

Xosup crurMaiapRuHT 150 ra sSIKMH Typiap¥ aHMKJIaH-
ran. CrirManap UpCHil KaCA/UIMKKa MOMIWLINK MapKepH (6esi-
THCH), TUCOMODHOTeHE3HMHT, MYTAHT NEeHHUHI KaM ITeHeT-
PAHT/IMTH €KH 3KCHIPECCHBIUIHHKHT JAUIIH 6YIMmyA MyM-
. WioBaga acoCHH CTUIMaNapHUHT TYDJIAPH KeITHDMATaH
(u0Bara Kapasr).

@axgar TVIUK BAa WINOHWIH MAakIyYMOTAApIHHA OWNAHMHT
LIAXAPACHHM TYFPHA Ty3WINTa UMKOH Oepamw.

[Haxapa cXeMACHHE YM3NIIAA YMYMHI xabys KWWIMHTaH
Gearwiapfad doimataHunaga (6-pacm).

Feneanorus ycynuaaH GoiganaHunl KyMHAATH CaBoUIapra
Xapob Geprunra MMKoH Gepanm.

1. Vpramwiaérras 6enrym (KACA/UIMK) MPCMIMH €KM Hp-

cHiiMac 3KAHIMTH.

. Upcuivianmu TUIVMHKHT XKAHOAAWIATH.

. Kenaxax aBjlOZHMHI ITPOTHO3H.

ByHzmad Tamkapu 6y yCy/UIaH OfaM IOMyIAUAsUiapMaa
MYTALHOH XapaCHHVHT XARUUINTHHYA YPraH4inga, THo-
OMET-TEHEeTUKA MacCIaXaTUHA YTKA3HIIAA, TeHIapHUHY
GUPHKUITH Ba Y3apO TABCHPHHH TaXIH1 KIUIHLIZA Ba
yilapHY KapTanauTHpUIIIa XaM dofaataHiin MyMKYH.

Feneanorss yeyad 3 Ta 6ockuyga JTkasunagu:

1) MapyMOTIap TYIUTALL,

2) assomiap IMAXapacWHH TY3YIN,

3) aRromiap WAXAPACMHMHI TaxXIWIHA.

Hlaxapary Tysuinyg pobananaH bouvtaHany. Kelun sca
yuuHr L 11, 111, IV mapaxapnaru xapuumomwapyu cypaiasy pa
TeKIIMPIWIAAH, KOH-KApPHHAOULIap 6YnMarad XapHHAOULIap-
HH XaM Texmupunagy. THOOuEraa by ycya KIMHEK-TEHearo-~
THK yoya ne6 xaM aTanaiu, YyHKY axapa 6upodTa Kacai-
JIMXXA HEcOaTaH Ty3wiamu.

Xo3upru Aaspla WaXapa Ty3Hil KYIPOX, KACALTNKKA HUC-
GaTaH s3Mac (4yHKM K11 XonatTinapaa Oy Xyga KUHWH, MyTaHT
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1 Yenkiaal

Bora ramsany

TaoCask a6opy

Hmxox

Hopacxaak
nExox

Kapampompap
DPRCKALTE KWK OX

Fatatap fewbcasp)

Xap xau ryxyan
Anaxiap

Eap xmn

Mmaxaap

6-pacM. ABTO/LNAD WAKAPACKHH TY3ANIA
KyIaEMianAral 6earanap.
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TEH maXapa ap30lapuaaH Oupuga 6yca xaM Kxacaux 13a-
ra YMKMACINIH MYMKUAH) 6ajIKM KAaCATUIMKHUHT acocuil Hei-
rucuMra HucbaraH amMainra olIMpUiIaKH.

Macanas, rurepTOHMAHVHT UPCHIUTAHHUIN VPraHWIaéT-
TaHa OWJIAHWHI KMYWK ab3onapd — bosanap Vprarwiaér-
ran 6yncun. Tabuuilxy, yNapaa XAty TUNEPTOHMS Ky3aTwi-
Maitan. [lyHuHr yayH Gonanapia XUCMOHME MallK GuiaH
TeCT YTKAZMIN Ba KAH4Ya BAKTHAH KeHUH KOH GOCHMM MeBé-



pHra TYIIHIMHA aHuKIam MymkuH. Hlyrpadt kw6, 6ynmna
KOH DOCUMUHMHT PeryJissuuiacH YpraHuwiagd.

Maxapasy udoxadanl, FbHM YpraHwiaéiran Genrmnap-
HM TACBHMPNAIN, Xap Oup maxapa ab30CHHHHI npobanHmra
KAPYHIOLUUTAIMHY KYPCATAIIN JTO3UM.

MawtyMoTIap TYIUTAHTAHOAH KeAHH lmaxapary rpadux
TacBHDJIAHAKH, KeiNH 3Ca FeHeTHK TaxXIWil BapUaHTIApNIaH
6UpY — TeHEATOTHK TaXIW] YTKaswiany. ByHna uy HapcaHu
YHYTMACUK Kepakky 6enru (Kacauidk) maxapaza 6up Hevwa
MapTa yupaIld, JIEKHH ¥ HPCHH OYIMacaurd MyMKHH.

Arap 6HTTa IATOJIOTHK OMWI agiara YHUHT Xap 6up XoMM-
JJOPIUK JaBpUAa GHp Xwil TabcUp Kypcarrad 6yica 6y de-
HOKONMA GY;TMImM MyMKH. Exu Tamxm MyXur oMwid ¥3u-
HMHT 3apapid TABCHPAHH OWIa ab30AAPWHHMHT XaMMa ab30-
Jlapura KypcarraH OyImMmM MyMKHH.

Arap OeJTHHUHT MPCHil 9KaHJIMTHA aHUK/IaHCa, MpcHitia-
HHII THUMHHM aHMKJamra Vriiamd. DyHpma mraxapa Mawiay-
MOT/IapHHH CTATHCTHK ycyla Xucobmanamu. By ycymwiap
K.IlItepn (1956), B.Makiocux moHorpadbwsiapuna Satad-
cuit GaéH xumHrad. CTaTHCTHK WOUTOB OepuiiHM oMIajiap-
HY PErMCTPAlMSIAINHY KAHIaM yeysurap 6uiaHd VIKasWwiraH-
JIMTHHY AaHHAKA3IDHAY DOILIAIE T03KM (TYIUK, TYIUKMAC, TaK-
popuit yoyuiap). BYHHMHr y4YyH IOKOPHIA KYpCaTHIraH
KyJUTaHMaTapAard XagBaulapiad doinanaHwiiany.

Benrunap xogoMuHaHTIMK (Macanan ABO, MN xoH ry-
PYIIIIATAPH); ayToCOMa-JOMHUHAHT (MacanaH, 1905 iwina 6u-
PHHYM MapTa TACBUPIIAHTAaH GpaxMIAaKTILTHA), ayrocoMa-pe-
neccus (JIHKuuAr yasrpabuHadua Hyp TALCUPHAIAH KeHUH
peLapalHsUIaHTAHINIY HATIKACHAA KeaIMb Y¥Kanurad IMr-
MEHTIM Kcepofepma), KM TerepocoMa-XOMKHAHT, IeTepo-
COM-PELIECCHB THIMIA KPCHIUIAHWIIE MYMKUH.

AyTrocoMa-XOMBHAHT THIOHAA Hpcuittaruuiga (7-pacm)
Kyifuaars Xapak7rep:Id Oeirwiap Ky3aTWiMIOn MyMKHH:

a) Genryd Iaxapa ap30JIADMHHUHT KYMUWIMIMAA, Xap Gup

aBiIolixa, “BepTHKAI” THIIA Ky3aTWiaiH,
6) OTa-OHA HKKOBH XaM OenrdHH 6cmanapnra oup xun
VTKa3MIUH MYMKWH,

B) Geary apkaxiapaa Ba ad;uiapaa 6Mp Xwil y4painu;

r) arap OejITm KaMm yupaijuraH 6yinca, aBTOIHUHT TaXMH-
HaH 50% ma Ky3aTHidd MyMKHH.
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7-pacM. AyTocoMa-TOMUHAHT THIIA HPCHRARKII.
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8-pacm. AyrocoMa-pelicccHB THINIA HPCHITAHAIIL

AyTocoMa-pellecCHB MPCHItaHWI (8-pacM) TUMMHUHT Xa-
paxkTepad Oelrwiapu;
a) KaCaUIADHUHI COHM IiaXapala KaM Oynami;
6) Genrunap “ropH3OHTAN” TUINA KPCUIIAHANM. AMpuM
" aBIOMIApHA YMYMAH Ky3ATHIMACIHIH MYMKUH,
B) (EHOTHIINK CORIOM OTa-OHalapaad 25% xonatua xa-
can Honanap TYFWIVHIA MYMKMH,
r) oTa KM OHa Kacal GYIca COFIoM 6ONaNap TYFUIMIUIN
MYyMKWH,;
X) spKakiap Ba aéulapfa 6enrs GMp X¥UT yupammd Mym-
KHH.
ByHpait maxapanapHu TaxIwl KpiraHga 6eard deHoru-
MK HAMOEH 6ynran ownanapia KOH-KAPMHIOLLIAD Opacu-
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9-pacM. KoH-KapHHIOUUIAp opacH2 (HHOPHIKHT) HEKOX 6YArad w1z .
TCHCATOTHACHU.

Jard HUKOX/Iap YMyMHH IO/ IIUMATa BucbaTaH KJTIPOK DKaH-
JIATY aHWKTaHagy (9-pacum).

AyTocoMa-ZOMHHAHT Ba ayTOCOMAa-pEIECCUB Mpcuilia-
HUIIHHMHT XapakKTepiy XyCyCHsTIapH reHOTHIIA KaM 3Kc-
MPeCCHSsUIAHYBYM, KaM IeHETPAHTIMKKA STa reHsiIap 6ynra-
HHAa, KM 3MMACTATHK IeH OYnraHuaa y3rapyinyd MyMKAHIA-
TMHHM YHYTMACIHK Kepax.

KOoXOMHHAHTAMK Ba Yajia JOMUHAHTINK [eTEPO3UTOTAIAD-
Ja DOMHHAHT TOMOZHTOTAJApra Kaparanna OelIrHHHMHT CyCT
HaMOEH OYMION Ky3aTHIand.

TeTepocoManapra OOFIUK MPCUIUIAHWIN XaM XapakTepiu
OesIrmiapra ara. ‘

X-xpomocoMara OGMPUKKAH, UPCHIVIaHUILIHUHT ¥34ra Xoc-
JIMTH lOyHjaH ubopaTky OyHAa 9pKAK OpraHusM X-XpoMo-
coMa rewiapura HucbaraH remusurotatd (¢akar 6urra X-
XpoMmocomacy 6yiiraHu yuyH) XucoOnaHanu, 6enruHm dakar
KHIapHra yrxasagiu. .

X-xpomocomara OUPMKKAH HOMMHAHT MPCHIUTaHWMIN TH-
muma (10-pacM) KyWuAard y3ura Xoc/HMKIap Ky3aTHiIagu:

a) 6eirm a€utapia 3pKakIapra KaparaHaa Kynpok ydpaid-

Au,

) arap oHa FeHHMHI TallyByucy 6jnca Xamma Gonanapu-
ra YTy MyMKHH (OHa-TOMO3SHTOTAIH OYIrauna), €ku
GONANAPUHUHT APMHUIa VTHIIM MyMKUH (OHA — reTe-
posyroTaiy 6¥;raHna).

B) arap Oenru orama 6yica, XxamMMa KW3apuaa HaMOEH
6ynamd, XamMMma YFAILIap CORIOM Gyiiamy.
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10-pacm. X-TOMABAHT THUIA HPCHIIAHMAII.
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11-pacu. X-perieccHB THINA ApCHiIaRHI.

S

T) ora-onanap corloM Oyica Xxamma Gonajap#d CORIOM
6ynamgy.
X xpomocoMara GUPUKKAH pereccus upcrivianymi (11-pacm)
TANUAA Ky#uaary Yaura Xo¢ Xycycusmiap TahoByT STHIAIL
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12-pacu. V xpomMocoMara GEpRXKal GeITHHARD APCHHTaRHIIN.

1. K¥mpoK XacayUIMK 3pKAKIApaa YIpaiin,

2. VFiuIra X694 KAYOH OTAHWHT GETHCH YTMAiiH.

3. Arap npobaua kacan a€n 6§ica, YHHHI OTaCH Ba, JFuiI-
JIADRHMHT XaMMacH Kacal Oyiaiu.

4. Kacan 3pKaK Ba COFIOM aéll HUKOXUZaH TYFIWITaH Xxamma
fonalap CORIOM, IEKUH YIapHUHT KU3NapHIAH TYFIII-
rad yran Gonanap xacan 6¥1MIIM MyMKUH.

5. CORMOM 3pKaK Ba NeTEPO3HIOTAIH aéyl HuxoxunaH 50%
YFRUI OoJlAUIap Kacal TYFWIMIOM Ba KU3IAp XaMMacH
CORIOM OYITMINU MYMKHH.

BesruuvHr reHn Y xpoMocoMara OMpYKKaH 63¥71ca rojlaH-

IPUK MPCHIUTaHUI Ky3arwiamd. bearn oramad daxar yrwi-
napura yragy (12-pacm).

BIrU3AKTAP YCYITH

By ycyn xam 1875 imga ®.IansToH ToMOHEAAH TaKnud
sTHIraHxAp. Jlexun FanbroH sru3akinapHy 6Mp TyXyMiH (Mo-
HO3KMroT-M3) Ba MKRM Tyxywmwilapra (ausuror-/I3) axpar-
marad. Keitaypox, By ycya 60omKka orumiIap TOMOHUIAH aH4a
TAKOMWUIAIITHPWIIY. YCYTHUHT MOXMATH KylMaarnaas nbo-
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par: assan M3 Ba [I3 srusaxnap Ba yMyMmuil DOmyIsuMsaiad
HasopaT Typyxjaapyl TY3WIaIy.

Keitny anoxuna-anoxuna M3 Ba [[3nap 6up-6upu 6uwiax
CONMIITHPHIANY, cyHrpa M3nap [3nap 6wian, Hr OXUpUAA
3¢a Sru3aKiap Ha3opaT Iypyx OwiIaH COMWHITHPWIALN.

By ycyn éppamMuna GeTvHMHT (KaCA/UIMKHMHI) PHBOX-
JIaHMINANA MPHUCHAT BAa MYXHTHHHT HUCGaTaH POJM aHHK-
na”Hagu. AMMO OelTHJIapHUHI KOHKoOpHaHTauru (¥Vx-
MIANUTMTH) Ba XHCKOPAAHTIMIMHM (YXIUAMACTHIH) TaXJIHI
KWIHILJIAH 4BBAT STU3AKIAPHUHT KAHIAMH 3UTOTATHTHHM {MO-
HOZUroTANY €KW TUIUTOTANHIKMY) aHWKIa0 ONWill 3apyp.
M3nap maiinanaHUIIHWHT RacTIabku 6ocKuWwIapuza 6WTTA
3ATOTaaH UKKHATra OYIHHUO, MycTakyil pUBOXJIaHTag 6ora-
napaup. IdyuuHr yyyn xam M3-m1ap reHoTHuiapu 6up-6u-
pura TYIMK YXmamgup (COMaTHK MyTanusilap, KeaIub Ju-
KHIIK MYMKUHJIMTUHE 3bTHOOpra onMaraHza), M3 napaa
yupaiimurad apKiap MyXUT TALCHUPUHUHT HATIDKACH XUCO6-
nananu (13-pacm). [A3nap 6up BakrTaa OTAJIAHTAH MKKHA Ty-
XYM XyXaipagaH pYBOXJIAHTAH Ba 6HMp BakTAa TYFWIraH
Gonamapaup.

A3nap ounagaru opaui cubenap xabu Gup-Gupura yx-
mamy €Ku YXMAMACIUTH MYMKWH, YYHKM YIADHAHT YMY-
muik rednapu 50%ra TeHTOMp. YAapHuHr Homka cube-
napiaH ¢papKu aMOpHOreHesa Ba TYFHITaHIAH KeiuH 6up
XHJI MYXMT OMWUIAPHHWHT TAbCHPUAA OYynumIugup. Arap
ynap Xap Xwil XWMHCIM Oynca mapxon J3napra xuMpuTHI
MYMKHH.

Bup XuHCIM 3TU3AKIAPHY SUIOTATMIMHY AHUKJIAIN YUyH
YIIaPHY Xap XWJI Me3oHIap 6Viirda coMMIITUpUII T03UM. DHT
aHuK, ycynl — Oy TepHHU TpaHCIUVIAaHTAauMAIagup. Tpamc-
IUIAHTAHTHUHT AXIIA KyIIUIHO KETHIMH MOHO3MTOTATHKIAH
Japak 6epanm. 3UTOTANHKHH AHUKJIAInA] srusakiapaa HLA-
CHCTeMa TATCIOTHRIAPY OVAMYA CONRMITHPHMIE XaM SXIIKY Ha-
TXa 6epamd. By cucrema Xyma Karra niogumopdu3Mra sra
6ynranu yayn HLA rarmmorunnapu 6yitnya J131apHaHr KOH-
KOPAAHT GY/IMIIM MYMKHMH 3Mac. DIU3aKIaPHUHT 3MTOTAIM-
IH TYFPMCHAA aHMK MakIyMOTIapHH, 0OIKA MOHOTE€H Hp-
CHINAHYBYM TOIMMOPGDU3IM OEIIWIapHH, MacalaH 3PHTPO-
HUTIap KoH cucTeManapuHd (ABO, MN, Rh, Jlotepan,
Haddu, Kunn Jiesuc Ba 6omxanap), sapnob cucreManapu-
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13-pacm. MoHO3HIOT
STH3AKNAp.



HY (ranToIo6UHIAp, TpaHcheppurIIap, raMMarao0ymHIap)
CONMMIITUPTaHAa XaM OJIMII MYMKWMH.

JlexuH 6yHIa 3ru3akiIapHUHI OTA-OHATAPH Uy GeJjruiap
6yitnya 6up xun 6YIraHaa ONMHraH MabIyMOT/IAP aHUK, YHK-
MACIHIHHM YHYTMACIHMK Kepax.

1924 iwina CyMeHc TOMOHHIAH TaKIMGd STWIrAH IOJIH-
CUMITOM VXINALUIMK YCY/IM XaM aHya KYJIalgup, YyHKU Oy
YCYiI CONMMIUTHPMI OCOH 6¥iIraH, TOop peakiust HOpMacura
sra 6yaral ¢peHOTHNNK GelNruIapHy YpraHuaIra acocaHrat-
nup. Bynpai benrwiapra — Kom, OYpyH, KyJlIOK CyIpacH,
KyJ1, THPHOK, COY IAaK/LIaPH. K¥3, TePH, COY paHIsIapy OOII-
KaTapHU kupurca 6¥nanu.

Benrwiap ydyH Maxcyc Gaxosiam IDKAIaTap umorab vu-
KUATAHJIMTHra Kapamacaad Oy ycyia CyOBEKTHB XaroisMK-
Japra Uyn xy#uin MyMKHH.

AHKeTanap TYIAMPHIN YCYJIUMOAH XaM GOMIAIaHUI MyM-

KHH.
- Anketara: “CH3napHd OTa-OHAIAPUHTIN3, KapHHAOILIA-
PHHIU3, AKUH IYCTIAPHUHIH3 aHAIITHPAdWIApMy”, Ba HIyHTa
yXimaul CaBo/UIApDHM KMPHTHIN MYMKMH. 3HTOTAIMKHY aHUK-
a2 XK HAaTHXKAa OepyBuM €pnaMuu ycyiulaplaH Oupu
zepmarormudmuka ycynmuaup. by ycyama dakar cudar kypcear-
KHWIADMHATMHA 5Mac, OanK¥M MHKIODHR KypcaTKWWIapHU
TAXWI KWIAII MYMKHHIMIM KYIMHYA aHHK HaTIDKATAPHH
Oepajy.

XaMMma TeKIIHPWIAOUIaH XoJaTiapia MOHO3HUTOTAIHK
€KH JU3UTOTATUKHY aHMKJIAIIA ACOCAH YIAPHUHT YXIOALI-
JUTH 3Mac Ganky yXIFaMaciuru Xajd KWIYBYM axaMHATra
ITATAD.

Wnirapu x¥11 Ky'UIaHWIraH 3UTOTAJIMKHH XODHOHJIAD Ba
MVAROUUIAD COHHMIA Kapald aHUKIAIO YCyiIM KYIIMHYa aHUK
HatmXa Oepmainu, yyHky M3 napna 20% xonatha 2 Ta xo-
PUOH YYpAll¥ MYMKWH, VHIGH TANIKADH KYOMHYA GyHpap
MaLIYMOTIApHHA onuiu xaM KuituH. Illynn xaM sbrubopra
ONIKII 3apYpKHM 3TM3aKiap TYFWIHID 9actotacK 1%ra skuH
6ymann (ynapraH + — 1 xmeymm MoHosuroranapmup). Xap
XWI Ionynanuaiapaa 6y KypcaTkid ¥3rapysuaH OVimmmy xam
MyMKHH. ByHga#t ysrapdimiap acocaH AU3HMroTaauiapra
6ornK. LllyHuHT ydyyH XaMm MIDHHN Gonpiamiad asBas; Bait-
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Hbepr yoynm épaaMuaa YpraHmiaéTrad nonyasuusana M3 jap
Ba 3 j1ap HUCOGaTHHH aHHKAa0 OIHMHI, KeHHH 3Ca YpraHu-
aéTraH I'ypyXHU axpatud osmm 3apyp. by aitnukca upcuit
KacaUTMKJIApHY ¥PraHWiaéITaHaa Karra aXxaMusaTra 3ragup.

Druszakiap yCyAMHMHT oxupru 6ocxuwum M3 nap Ba /I3
nap IypyXIapHHHU y3apo Ba Gup-0upilapu OWIaH COIMIUTH-
pUABLIHp.

KoHkopmaunTaiukHy cudar Ba MHUKEOpHi Genrunapura
xapab xycob1amra yMKOH Oepamuras Maxcyc ¢opmynanap
MaBXynuup (AjuteH Ba 6omkanap, 1967, Kanaesa N.H. 1959,
Mapranosa P.H., 1971, Bouxos H.I1. 1978, JTwisun E.T. Ba
Somxaiap, 1990).

MyXWTHVHT Ba HUPCUATHUHI DOJIAHHA aHUKJIALD YIVH XaM
Maxcyc opMmynaiapaad GoiganaHwIamy.

Macanan, Xonsuunrep $opmynacu uperar (H) sa Myxur
(E) poJMHY aHuKIallra UMKoH Gepann.

H= M3K-I3K

10
100-3K 100%

Byxama H — mpcuitianim xo3dgduiiueHTn

M3K — MOHO3HMTOTANap KOHKOPHAHTIUIH

J3K - misuroTanap KOHKODHAHTIMIH '

E=100-H 6yHza E — MyXWT TabCHPHMHHMHI KYpCATKHYM-
OUp.

Macanay KOH FypYXE MHCOJHIA MYXHTHHHT B2 KPCHAT-
HYHT POIWHA KYPHO yuKaMu3. MoHo3uroTamwiapaa KOH Ty-
pyxu KoHKopraaHTaurd 100% €xut 1 ra TeHT, AU3UIOTATMIAD-
Ha aca 40% ra (0,4) Tenr. -

Jlemax, H = 10=42 - 100% = 100%

E=100 — H=100—-100=0

THyHnai xym6, xoH rypyxe xabu 6e/rd acocad TeHOTHN -
OpKAJIM aHuKaHaxy. ByxHpait 6enrunap Ba gaxkar MyXUT op-
Kamy GerrmraHagurad Genrwiap (E=100%, H=0) ysuamux
Kyn sMac. Kymumwmx SearwiapHHHT pUBOXIAHHIUY YYYH
HpCHA axBopOoT MAaBXYUIMIHAAH TAUIKAPH MYXHT OMWLIapH-
HUHT TabCUPH XaM 3apypaup. Arap H=70% (0,7) 6ynca 6en-
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TMHYHT PHBOXJIAHUIIMOA MPCUATHUHI POIH Xal KWIYBYH
6ynamu, H xypcatknun 40% nan 70% rada 6yiranna 6earu-
HUHI PUBOXJIAHHMUIUIA MPCUST XaM MYXHT XaM KATHAIIAaIH.
H=40% (0,4) 6{;ranga 3ca Oenry aCOCAH MYXUT OMIUUIAPH
TabCUPHUA PUBOXIAHAKM. 1-XamBamaa 6ab3y KacaJuIykiIap-
HUHT KOHKOPZAHTIMIM Ba AMCKODJAHTIMIM KEITHPHITAH.
Map3yHu V3TalmTUPHIga, Macanaiap Yniifa ury MabiyMOT-
nappaaH doipanaHm MyMKNH. By MamiIyMoT/Iap omaMHMHI
Xap Xwl KacaUIUMKIAPHIA MYXUTHMHI Ba UPCHATHUHI POJIK-
HM aHUKJAITa WMKOH Gepanu.

By MabryMOTIapAaH XaTTO IOKYMIH KacaUTHKIapaa (KyK
uyTan, cwi) TalIKM MyX4T oMwuiap¥ (MHdexuusa) TabCu-
P¥ aHUK OYIraHAa XaM Kaca/UIMKJIap IaTOTeHe3HAa O3THHa
0¥;1ca XaM UPCHATHUHI pony¥ OOpPJIHTHMHHM aHTIAll KHAHH
3Mac.

YyKyp COMHIITUPHII HATHKAIAPMHU IyXTa YpraHuil Iy
HApCaHM Kypcaranuku ¢akaT KACAUIMKHUHT V3H yxXimai
GyIuOruHa KoaMaclaH yAapHUHI KJIHHUK KYpUHMIUIApUAa
Ba KeUMIIMAA XaM Vximmanmuk KysaTwriamn., HIyauHr yayd
XaM SIM3aKiap ycyiauaa MyIsTHGAKTOPHAI KacaUIMKIIapTa
UpCcUl MOWIULIMKHH VpraHmiiza KeHr GomanaHumr MyM-
KUH. _

[leaarornap Ba neguaTp Bpawiap 3ru3akiap YCyiIH €pia-
MHIA MYXWAT Ba HMPCHSITHUHI WHTEIUTEKT, PYXHMI KOOWIHIT-
JIApHY PHBOXIAHHIIMIATU POJIMHM aHHKJIAI MyMKHHJIHTH-
HHM YHYTMAc/IMKIApU KepaK. BojlaHUHT Tabuuil TyFMa KOo6u-
TUATIApY GaKAT MYXUTHHHT MaWIyM ILIADOWTIADH MaBXyL
6ynraHparuHa p3ara Yyukuiny MyMKuH. [IyHuHIOex sHr
Ky;1al MYXHT UrapodTiapu OYIraHuma XaM KOOWIMSTHHHT
MPCHH XYXaTHaH FeHOTUIIIA OenTHIOBYM reHnapu Gyamara-
HM/IA 103ara YMKUIIM MyMKWH 3Mac.

[yrunr yayH xaM aBBa 60i1ama KaHaai KoowusTiap 6op-
JIATHHA MantiIyM TecTiap €plaMuza aHUKJIAIl, YHOAH KeHMH
3Ca YHUHT PHBOXIAHMIIH YYYH 3apyp MIAPONTHH APATHUI JIO-
3UM.

Xo3upr naspia 3rU3akiap ycyniu ¢apmMaxorcHeTwKana
KeHI KY/UlaHwiMOKAa. Dy 3rusax-mepuk Oyiivga wasopar
YCYIUIHD.

E.TJIunpun Ba 6omxasapHur, 1990 i. ManayMoTiapura
acocaH.
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1-oicadsan

IrazaKiapaa BPpCHil KACALIHKIap KOHKOPJAAT/IArA

KOHKOPIAHTAVK
KACAIUTHK

M3 P

COHHPUT TYFMA IHKHITN T4 3
Kpaaymg 98 - %
Madtoxkmk 2 3
TMaporat 82 74
Can 67 23
Pesmarmm 47 17
Kanmm znaber 65 18
o pesns . 69 10
Brrencas 67 23

VCyIHUHT MOXUATH WYHAAH ubGoparku GyHma Kacajg M3
Jlap TYPYX¥ MKKHTAa KWYHK TypyXJlapra axpartwiangd. Burra
KMYHUK TYPYXHH SHTH Npenapar (caMapalop/iuid aHUKJIaHu-
IOH JTo3uM O¥nraH) O1IaH MKKMHYY KHYUMK [YPYXHHE 3¢a 9CKH
KY1aHu0 KeJWHAETraH Tipenapar Gmiad gaBoOJIaHAKH.

M3 nap 6up XWw1 reqoTHNTA 9ra OYITAHJIMTIM YIYH YiIap-
JaH OMMHTaH MAbIyMOTIap YMYyMMIl MONYJIANMSNATH Ha30-
Par TypyXujaaH OJIMHTAH HaTwxanapra HucbataH mrybxacus
umorwiy 6ynagy. Ilysuar yays xam 6y vy KYJUIAHWITaH-
Ja TEeKIIUpWiIaérral Iypyxiap coHd M3 map yuyw xam (20
XydT), yMyMuit TIOMYISNAS YIYH 3Ca XyAa Kyn 6yauury jro-
3uM. ByHIaH Tamkapy yMyME# NONYJISsUNsS OJTHHTAHIA TeK-
ITUPWIAETTAH IMAXCIAPHM €1IHTa, XWHCUIA, KICAUTUKHHUHT
OFUP-CHTWLIMIHra Kapab Tamiab ojMIl JO3UM.

VYMmymuit monynsinMst TEKIUMPHIraHga Gapubup HaBoOJauI
caMapacy xap xwiI 6yIMIOM MyMKHH, YYHKH, Xap Oup npena-
paTra Huc6aTaH TYpJIM IAXCNAPHMHT MHAMBHAYAN Ce3yBUaH~
NUTH Xap xui 6ymagy.
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IMUTOTEHETHK YCYJI

by yecyin XX acpuwur 50-iiwutapugan 6onwiaé xyutanub
ke;IMHMOKIa. Iy jinsutapna TeMKOUUTIAPHU CYHBUHR YCTH-
pUII YCYAM MuIad YMKWILK, YIapaa XpOMOCOMAJIADHHHT
MeTadasza X0JaTHHH ORI Ba XpOMOCOMaIapHM MUKPOCKOIa
TEKUMPHUII Yeyiuapy Hyara xymwiga. by ycynHu K¥oam-
HUHT OHpHHYA MyBagrpaxusmin HaTvokack 1959 iunma Jlexe
TOMOHHAaH [layH CHHIpOMHAZ XpOMOCOMATIap COHUHHHT
AHOMATUSCHHY RHWKJTaHUWILH GYImu.

X 03HprH BAKTHA IMTOTCHETHK YCYIIAH XpOMOCOMANap Ty-
3WITMIIM Ba COHMHHMHI ¥3rapuuuiapura OORMUK OYnTaH Ka-
CA/UTHKJIADHY YPraHHUIIIa, XPOMOCOMANAPHU KapTalallTH-
PHLIAA, YIAPHVHT DOIUMOPPUIMHHI VpraHuuina Ba 60Imxa
MPCHil MyaMMOJIapHH aHUKTAIa KeHr QoiNaTaHmIajy.

PaxaT IHTOTEHETHK YCYITHHA XPOMOCOMa NATOTOTHIA-
puiaa TaXHC K¥#Hura MMKOH Oepamu, UIYHUHT VIVH XaM
mugdepeHnnan Tammxucaa 0y yoya Xyna kKyrainup. Maca-
JaH, JayH KaCaUIMTMHMHT KIKHHK KYPUHUINH aHUKIAHIAH-
Ia $axaT UMTOTCHETHK YCY,IHHHT €piamMu G1lauruHa TpUco-
Myl BapuaHTHHY (47, XX+21) TpaHcmoxkanus CHHEpOMIA-
puzan (45,XX+t15+21) axpatvin MymMxud. byHn aHmram
sca Kacan 6osa 6YaraH owiaaga aBJIOA IIPOTHO3MHM aHMK-
JIalaa Kyaa MyXMM axaMmusaTura aragap. Llurorenetux ycyi-

'HH KY/UTAIDHWHT acocuit Bockmeiapu xyhumpgarwiapaup: 1)
XyxaiipanapHy aXpatyb ONvII Ba CYHBHH YCTHPHIN; 2) Xpo-
MOCOMaIapHMHT MeTadasza XonaTMHU oiuim; 3) metadasa
XOJIATHJATH XpOMOCOMATapHM MWKPOCKOIAA YpraHum Ba
KAPHOTHITHY aHMKJIALL.

Xo3upru gaBpaa uHTepdasa X0jAaTHAA XaM XpOMOCOMa-
JJADHM aXpaTHO ONMIl YCY/L1ap MULIA6 YHKWITaH, JeKWUH
YIAPHUHT aHWK TYSHAMIIUHKM $akaT MUTO3 €KH MEH03 MeTa-
daszanapupardHa Xy YpraHull MyMKVYH.

TexIMUPHII YIYH XyXaikpalapHH CySK KYMUTHIAH, Tepu-
JaH. YPYFIOKJIapAAH O MYMKYH, JIEKUH 5HT KyIait 06bexkT-
KOHHUHT SAPO CakjI0BYHM XyXaipanapugup. Ilepudepuk
KOHUHT JIeKOUMTIApUHM 2-3 cyTKa nasomuna PrA (¢puro-
reMaITIOTHHMH) KYIIMITaH MYXMTOA CYHBHH YCTHPIIALM.
®T'A XyxaiipaJlapHUHT OYIMHUINMHYM Te3NIAIITHPaIu. Mera-
daza cTagMACHEa XPOMOCOMAJIAp XyHda AXINYW KYpUHaIH,
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LIYVHUHT YYYH XaM OVIHHa€Iran xyxXaipanapu OynraH O3WK
MYXUTTa KOJIXHIMH MOMIACHHM Xyloamu3. by Momma oyiu-
HHYIN AYKH RIUTADHHM Iapyaiaiimy Ba MUTO3HM Mertadasala
tyxraragy. Keliuxd sapo mMeMOpaHacMHM nIapyajiall y4yH
XyXaiipaiapra THIOOTOHMK 3PHTMa KVIIWiIagu, ¢pukca-
IMsnaHAmM, G6YIOM ojiHavyanapHra YTKasWiTaH Xyxaipaiap
Oysnany Ba MEUKPOCKOIAA TeKinnpwiamyn (14-pacm). XpoMmo-
coMaiapHM OuUp-GHPHAAH aXpAaTHIO YYYH aBBaI YIapHHUHT
mukpodororpabuscy TaképiaHagy, KeWMH Kapuorpamma
(uauorpamMma) Ty3WIag¥. XPOMOCOMANapDHU NHAXBUAYAT
dapxiaw yuyH [lapmx HOMEHKIATypPacUra acoCiIaHIaH Xpo-
MocoMmasiap TacHubumad goitaananuwiagy. XpoMocomanap
4COCaH Y3YHJIMTHra Ba HEHTPOMEDACHHHMHI XOWIAHHI Tap-
THOUra Xapab (MeTalleHTPHK, CYOMETalIeHTPUK, aKpOLIeHT-
PUK, i{nmomumn Ba GomIKa THIUIAD) aXpaTHIAAH.

Xo3upry Jaespga apropaguorpadmd, 5 6poMae3oxcuypu-
mvH Owiad Texmupuil, duryopoxpowinap 6mnan (Q), I'mmaa
oyéxmapu (C, — muckiap) 6wian gubdepernuan 6ysm, ury
YCY/UIADHHHI XWIMa-XWI V3rapTHPWIraH BapHAAHTIAPDHHU
KyJuIail XpoMOCOMalapHu MabiyM TypyXiapra (A, B, C, M.
E, F, G) aHux axparuimra UMKoH Gepamu (15-pacm). Kyiu-
Jard XagBaila XpOMOCOMATAPHUHT VTYaMH Ba IIEHTPOMEDaA-
JIADUHHMHT XKONNALIMIEMTa Kapa® Ty3wiraH TacHHOH KeJITH-
pwirad (2-XamBai).

2-acadsan
XPOMOCOMATAPHANT F192M3 BA RERTPOMEPACHHBHT
Eollamamnra XKapad Kiaccadpuxanasnauning
KpOaOOOMATTAD TYPYXH KapsooTsoaary BOMepi Xp D XQAD
1 Ba 3 — AespIA METANEHIPHK 2 —
Al 23 HIPUK CYOMETAUCHTPHK
B(ID) 45 Mupux cybMeTanesrpuK
C (IID 6—128a X (23) {Vpraua cyGmeTanenTpux
D (IvV) 1315 Vpraga akpolieHTpUX
E (V) 16—18 Maigza cyGMeTaueHTprK
F (VD) 19—-20 DHr Mmafiza METANEHTPUX
21--28aY (23)
G (VID Maiia axy- -, "eHTpHX BHr Ma#ina aKPOLEHTPUK
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Xo3upru BaKTAQ

I‘ . XpomMocoMmanapHu ¢ap-
KJallfa Ba MIOTPaM-

@R ! MaJapHM Ty3HIIZA
, 31EKTPOH Xucobiaul
MaluHantapuaay poii-

RUIAHUII YCYIM Hyira

KynMoxnaa. Iuroso-

FHK npemnapariapfa

HYKJIEHH KHCloTala-

PWHU ayparaiiam ycy-

JA XaM SIXIFK HATHKA

Gepuiuy MyMxuH. Hu-

- wonnadnrad JHK Ba

PHK épramunma xpo-

mocoma JJHK cununr

SR IyparaiLtaiidmg, Xpo-

MOCOMATAPHHMHT HO3MK
Bﬁ E&g tﬁ m ﬁ% TY3UIHIIM Ba MHTEP-

-

-0

E - Y

¢asza sapocuza reH-
. JJApHUHT XOWIalIy Iy~
HY aHHKJIAI MYMKUH.
15-pacw. OzaMm XpoMOcOMA'IapHHH I'mlaa By yCy/LIapHMHT aHMK
yoyau 6nas Idddeperunan 6yaranna GaHi KYITHHA MOHO-
JIOKYCHAPHHHT CXeMaTHK TacBHPH.
rpadpusnapia KeiTH-
pwirad. [lurorereTrkaga KeHT Iqmamma,uma ycy;utapas
OMpY OlaM COMATUK XyXaitpajlapuiua SKuHCHit XPOMATUHHHU
aHuKIamEap. by yoynHMHT ad3auIurd — YHHHT COANAIUTH
Ba T€3 TEKIMPULL FTKA3UO XyIoca ONUIT MyMKYHITMTHIAIND.
JIyiX IWLIMK DapHacuiaH XUpHO Tali€piiaHral Ba aIUTe-
SR XyXKafparapAaH TauWKWwl TONIaH cyptMa €KY nepude-
PHK KOH JIeMKOLUWTIAPU TIpenapaTd MawiyM OVEKIap 6Gwiax
“(aueropcerH, jakMoun) OYsuIanu Ba MHKDOCKOIA pacMra
Tymupunaad. (16-pacy). KuHcHil XpoMaTHH TaHAYATAPMHK
kaMuga 100 xyxaipanapga caHab, xpoMocoMa TYILIamMuaa X
XpocOMa COHWHM aHMKJIAll MyMKHMH. Taxpubaga Tacaukias-
rad JIa#oH rurnoTesacura acocaH Tyiwiamaa 2 ta X XpoMoco-
Ma 6¥ica ynapnan 6upu (Taconudan) peAyImIHKALMAEAH Op-
Ka/la KONAA¥W Ba THIEPHUKHO3 Xonuaa Oynumbd XUHCHE Xpo-
MATHH TAaHAYACHIHHM XOCHUN KHJIAIH.
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By xonar sMOpHOHAN PUBOXJIAHMHIHMHT 16 CyTKacHMpaH
fouwtab KysaTHiaaM, YHMHT acOCKa 2 Ta XpOMOCOMaJaH 6u-
PHHY MHAKTHBAUMAIAHWIYN HaTMXacuia “reHiap Ao3acu
KOMIeHCaIMsIanmuK” cuHapomn €ramu. Mmpux X xpomo-
coMaza 100 maH OPTHK reHIap MaBXyH, KHYMK Y XpOMOCO-
Maza 3ca rednmap 6up Hewazup. LyHunr yayn xam 2 1a X
XPOMOCOMACH G¥/IraHM YYyH aéutapaa ¢aon XoxaTaaru res-
Jap MHKIODH 3pKaKjapiaarura Hucbaran Ukku Gapasap op-
THK, 6Y/IMaCIMIMHN TabMUHIAII YYIyH aéiapna 2 1a X Xpo-
MOCOMAAH OMTTaCHHUHTr HO(DAON X0JaTHIa YTMIDWHU Tab-
MMHJIOBYM MeXaHM3M naiigo 6ynrax. Pakar yproum KuHCHHA
GeanapHUHT ¥3aK XyxaltpanapumaruHa 2 ta ¢aon X Xxpomo-
coMa 6¥magy. Arap X-xpoMocomarnap coHH 2 DaH OpTHK, 6¥r1ca
(apam XXX €xu Gomka BapMaHINap) XMHCHU XPOMATHH
' TaHayallapyl COHU XaM OPTaAH, UYHKH XaMMa LyHAad X0naT-
napaa dakar I xpomocoma ¢aon 6ymagu. HlyHnait K6
XHHCHI XpOMaTHH COHMra kapab X-xpoMocoMarap COHMHM
aHUK/j1am MyMKEH: X XpoMocomanap coHu n+1 ra texnr (6ysaa
n-XUHCHIT XPOMATHH TAHAYIAPU COHH).

By ycyn €pmaMmia OHaAMHUHT XMHCHHY T€HETHK XWXaT-
ZaH Te3 aHHKJIAm (3KCIIpecc YCyJI) MyMKHH (MAacCainaH, WH-
Tepcekcyal Xojarugard 6ona tyFwiraHaa). [llymmurzex 6y
ycyn épaaMmpa X-XpoMocoMajap COHMHHHT ¥3rapMInura
6oruK, xacaumkiapra (X-rpucomusicd — 47, XXX, Kiaitu-
tenvrep cuaapomu — 47, XXY, [llepemencxkmit — TepHep
curapoMy — 45, X0, 6y cuHEpOMAapHUHT GOIDIKA BapHaHT-
apu, X-xpoMocoMa Molannmamu — 46, XX /45, XO sa 6om-
Kanap/Talmxuc Kyiuil MyMKHMH.

Aé;U1apIa UXKAHIH X-XPOMOCOMAHVHT Tacoquuit MHaK-
TRBAIVSUTAHWINIHE TEKIMAPHITAHAA Xyla KM3HK, HATIDKaJIap
aHMKJIaHTW. MabIyMKH Typad XyXaifpanapfa Keaud 4uMxu-
mura Hucbaran xap xwn 6ynran X-xpomocoManap MHAKTH-
BaUMAIAHKIIY MyMKHH. MacanaH, JankTOHH3M TE€HHIa €Km
remModrTHs reHuTa HUCGaTaH rereposurotam (X<X? éxu X«Xr)
6yaraH aéwiapxa, ynap MyTaHT TeHHM OTacHIaH oAraH 6yica
KYIMMWIAK XONaTiapAa oHajaH yrraH (apHE XX €km X¥) X
XPOMOCOMANIAp WHAKTHBALMAIAHANH, 0Ta X XpOMOCOMAIADH
(X? éxu X*) daon xonaraa 6yiamu. ByHuaw aénnapra ZOMH-
HaHT rernap ([ éxu H) 6ynuumra kapaMacaaH DanbTOHH3M
€K1 reMoWIHA HAMOEH GYTHINN MyMKHH.
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HlyHnait kMankap;iu Xoouca MawlyMK¥ MOHO3HMIOT 3TH.
3aK ona-CHHIWUIapia xap Xwi1 X-XpoMocoMalap MHAKTHBA:
OMANAHUINA HarvXacula yJIapHUHT OurTacu remodunus
6r1aH OFPMIaH, UKKMHYUCH 3¢a reMO(Iwina re HHHUHT reTe-
pozuroT TayBuyucy 6ynub corioMm 6V.ray.

X XpOMOCOMaHUHT MHAKTABAUWIAHTAHIUIHHHA reTepo-
surotajap (X*X9) KV3uHHHr TYp 1apAaCMHM KM3WI1 DaHIJIK
Hyp TyTIamy OM1aH €puTHO, ynap paHTHU ce3Mail KOJIraHu-
ra kapa6 (uyp ¢aon X¢ i xyxaifpara TymraHjaa) aHuKIail
MYMKWH.

Iuronornap Bapp Ba beprpam Gupunym 6y;g1u6 Vproun
MYHIYKHMHT GOl MMSICH HEHpOHIapy sutpocH MeMmOpaHacu-
Jda 6yairad TaHa4yaJlapHH TONHUILIM, PKAK MYIUIYKIapAa 3ca
6yHmall TaHajap TOTIM/IMATaHINATH YYYH yiap Oy TaHayaiap-
HY XMHCHM XpomaTiH aed atamwiap. WlyHunr yayH xaM Oy
TaHavaJapHu bapp Tavayarapy ne6 HomIaHamu.

HMMYHOTEHETHKA YCYIIH

UmMyHOTeHeTHKA — OZaM TEHETHKACUHUHT GUP COXACH
6y1MO aHTHreHNap CHeUOUKIATH, UPCUNTAHUITN KOHYHM-
ATIApUHU, UIMMYHHTET PEAKUHUIAPUMHUHT aMalra OLUWIIN-
JAa MPCYSATHVHT POJRHY YpraHaayu. By coxagaru wiMuif wi-
Jlapu yayH b.Benauappad, K. Jlocce, X Cuen 1980 imiga
- Hobenr Mykodotura cazosop 6¥nauilap. Kedunrn durap-

Jla UPCHM XaCa/LIMKIaDHUHT UMMYHUTET CUcTeEMa OMitaH 60F-

 JTUKJIMTHHY Yprasyiiga KarTa MyBadupakusTiapra SpHIIiI-
Aax. .
Ty¥xkumanapan xyuupnb yrxasuiu (TpaHCIUIaHTAIHS) CO-
Xacuma onub GopuwaraH taxpubanap Hatuxacuma XX acp-
HUHI 40-fwutapufia TYKMMAailap MOCIHIH GOl KOMILIEKCH
— MHC (Major Histocompatibility Complex) XaKuaa TymIyH-
4Janap Haigo 6ymau. MHC rederuk cucraMacH TOMOHMIAH
HAa30paT KWIMHAOWIAH aHTHIeHsIap MMMYHOJOIMK TaHWIHAA
Ba MIMMYH XaBoOxa, XyXalpaiapHUHYr ¥3apo TabCHUpHAA Kat-
Ta POJb YAHALIM MatiyM Oyian.

Keitnnyamuk MHC wamaa dakar tykuvmaitap anTHresIa-
PMHMHI TeHTapUIMHA 5MAacC. UMMYH XaBoO Ky4YHHHM aHHUK-
JIOBYM TeHap Ba AMMQOLMTIAP l03acHIary peleriTop IeH-
JAPY XaM XoiUlalmdiy anuKanm. Opamaa MHC cucrema-
cu HLA (Human leucocyte antigens) xe6 atanamu. Tyxkuma
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aHTHUreHIapy WyOXacu3 XaMma XyXaiipanapia 6ynamu, Je-
KIH yJIapHH YPraHMUl YYyH SHI KyJa#h OOBeXT JeHKOURTIAD
XucoOnaHamd. TYKUMa aHTHUICHIApH OKCHI Ba YIJIeBOAXAH
TALIKWI TONITAH OYIHMO, XyXaiipaHMHI ILTa3MaTuk meMOpa-
HacHra Xoinamany. '

Bupunxun neikonut autureny 1958 iwmma XK. occe t1o-
MOHYJAaH aHuKIaHraH. I Xi1acc TyKuMa aHTUrerapura A, B,
C rypyxjiapu aHTUreHiapy, 1l Kiace TYKuMa aHTHIeHIapura
3ca /I TYpyX# ARTHTEHJIapX KUpaiu. XO03UpAa JIeHKoNUT aH-
TUTEHIApHMHHHT Xap GuUpH Kym H30aHTHIeHJIapOaH H60par-
JIMTH aHHKIaHOM, Xap 6up anTureH ¥3 xapdu Ba pakamiaapH
6wranH ndonanaHami. Macanan HLA-Al, HLA-A2, HLA-BS,
HIA-CI Ba xoxa3onap. SIHIM TOMMWITaH AaHTAICHIAD XANKApOo
WIMHM MaxiucIapAa yHuduxkauusviaHama. SIHIY Tonwirad
AHTMIEHIap XadKapo MaXiMciapaa TacoMKIaH YyTud, yHH-
duKaumsUIanryrda W cuMBoir 6wias Genrwtanazy W1, W2,
W17 xabu mooganadagu. TacxuKEaH YIraHAaH KeHUH 3ca
pacmuit HLA Homenxiartypacu 6xtaH ndonanadgany. (3-xan-
BaiI) '

3-xwcadsan

HLA cretemacn anTrrenzapn (BMT, 1980)
HIA — A HLA —B HLA —B HLA — ][
Al BS Bw5S (0-22) Hw 1
A2 B7 Bo 56 (0-22) Iw 2
A3 B8 Bw 57 (0-17) T 3
A9 B 12 Bw38 (0-17) o 4
Al B13 Bw39 Hw S
All B4 Bwb0 (40) o 6
Awl9 B1S Bwb1 (40) o 7
Aw23 (9 Bwl6 Bw62 (15) Jow 8
A4 (9) B17 Bw63 (15) Oo 9
A25 (10) B18 Bo 4 Jw 10
A26 (10) - B 21 But : Hw 11
A28 Bw 22 How 12
A29 Bw27 HLA-C
Aw3l0 Bw35 Col HLA-IR
Aw3l B37 Cw2 Hew 1/
An32 Bw38 (016) Cw3 - o 2
Am33 Bw3%(w16) - Cud w3

Aw34 B40 Cos Ho 4
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Aw36 Bw 41 Cuwb Iw 5
Aw43 Bw42 Ca7 Ho 6
Bwd4 (12) Co8 w7
Bw45 (12) Ho 8
Bw46 Hw 9
Bwd? Jw 10
Bw48
Bwd9 (w21)
BwS0 (w21)
Bw51 (5)
Bw52 (5)
Bw53
Bw54 (022)

HLA anTHTew1apuHy KOAIAIITHPYBYHN TeHIap GMpHKKAH
IVDYX XOCWI KUAKO 6-ayTOCOMAHUHT KANTA e7KACHTA XKoiia-
mamm (17-pacm) Oxamua xap xw1 HLA aHTHTeHIapHHHT yy-
PaUI¥ TYPIY BPCHH KACAULIMKIADHMHAT KeTu0 SMKMiIM MyM-
KVHINTAHY Hdonaniopyn KypcaTkud cudaThia Karra ama-
AWK’ aXaMUATra Sraiup. Xosupra naittpa HLA cucremacu
61IaH OWIABMA CYPYHKASIM BUPYC HMHQEKIHATADH, ayTOHM-
MyH Ba UMMYHOREeQHIIAT X0/1aTIap OPACHIATH KOPPesIAIiHs -
aap (accouManysUIap) MaBXyITUTH YyKYD YpraHwmMoxaa (4-
XKanpai).

Xo3upry naifraa KMMyHOTeHeTHRIap MawiyM HLA uso-
aHTUTEHIapH Oyaranma alpuM KacaLTHKIap PHBOXIAHMIIA-
HUHT HUCOWH XaTapy QOH3WHM XHCO6nab yukmmnm. Maca-
nad HLA — B37 maBXyn 6¥1ca 10BeHWT apTPHT Xatapy 5,4%
ra, HLA—B8, HLA--JIK3, HLA—/JIK4 maBxyzn 6yi1ca, KaH-
oy auaber xarapu 33,0%ra TEHIIHTY aHBKIAHIA. Aipum
aHTUTeH1ap 6Ynranaa €MoH cudamin ¥ecMa KacaLTUKIApH
XaTap# I0KOpH OYAMUUTAIY TYFPACKAA TAIaHTHHA MARIYMOT-
nap Tywasmy. HLA — cucteMacu Gab3aH nIpoTexTop axamuy-
ATra 3ra 6ynuiM TYFPUCHAA KM3MKAPIM ManIyMOTIap 6op.
Macanas, snonnap nonyaauuscuna HLA—BIS xaumnn
InabeTrd PE3UCTEHTIMKKA OJH0 KeAMIUN MyMKHHIUTH aHUK-
nagrad. Hysgasi xuwm6 HLA cucremacuHn yprammmna
OUArHOCTHK MaKcalylapia, Xap Xiil HpCHH KaCaLTHKIap HHC-
©ui XaTapy QOM3IMHM, YIAPHHHI KAHAAH KEYMUIMHH aHMK-~
Jnauiga KeHr Qolmanaywiand.
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4-xcadsan

Kacaymeiapansr HLA — remnapn 68148 Gorragnmu

(XK. Jocce Gyinaa, 1980)

Gacroma
Kacansskizp
HIA KACRANKRIAD Huaopar HHoOxdt xavagy
XomExun XACALTHIH Al 40 32,0 1,4
Hudexiion aprpyTiap B27 | 60 10,0 18,0
Bylipax yor Gesn YA | pyq 9 0,6 15,4
THIIEPIAICH
AHXRIIO! i
cmmw;rm"” B27 %0 9.4 87,4
Peifrep kacarwmurd B27 79 9,4 37,0
Vrxup upupomaxmET B27 52 9,4 10,4
Twpeouaar B35 70 14,6 13,7
Mcopaaz CW6 87 33,1 13,3
Tepueradopm nepmarar | J/AR3 85 26,3 15,4
CEK CHHEPOMH H/BR3 78 26,3 9,7
COH OIIATHK
Amacor vy AR | 69 2,3 63
Ipoaitsc xacamra J/AR3 57 26,3 3,7
Meymra6oemk | ymrs | 56 | 82 | 33
O/AR4 75 32,2 6,4
J/IR2 10 30,5 0,2
[paBuc MAACTEHUSICH A/AR3 50 28,2, 2,5
B8 47 24,6 2,7
Cucremams
m:: I/IR3 70 28,2 58
OIIATHK M€
H’ml JATHK MEMOPAT2 | J/7IR3 75 20,0 12,0
Cxiepos J/AR2 59 25,8 4,1
K¥pum uespura A/AR2 46 25,8 2,4
Fyaitaceep cRyppoMy HA/AR2 88 32,0 15,9
PeBMaronn aprput J/OR4 50 19,4 42
TMemdmrye A/AR4 87 32,1 14,4
A vedponataacu /R4 49 19,5 40
Xacmysoro Tepeonmars, | JI/ARS 19 6,9 32
TepHANROIME aneMus JI/ARS 25 58 54

WMMyHOreHeTHKa YCyau aHTPOIOIOTHK TEKIMMPHILIApIA
(5-%amsan) ofaM NONYISAUMUIADHHMHT OMp XWUINIH Ba IO-
JTUMOPGHIMEHY aHMKIAIE2 XaM dolnaranmiay (S-XxaaBar).
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S-madsaa

Byit xypcarxuwrapa xap xaa cnopraaapia HLA — remiapr yapamn

m Byl x¥posnarad [50-170 o n B3 xypeamorp 170-190 o
w HLA-A soxyei e HLA-B moscyex 1 HLA-A xoxyest  HLA Baoxyex
13 | AL0213 10 B50,164 {8 A1 0,138 7 BS0,121
22 | A20361 6 B7 0,098 12 A2 0,207 3 B7 0,052
20 | A30,328 6 B8 0,098 12 A3 0,207 6 B8 0,103
9 {A90,148 9 BI2 0,148 | 13A90,224 6 B12 0,103
il | Al0 0,18 7 B130,115 | 9Al10 0,155 | 8§ B130,138
All 0,13 2Bi4 0,033 |7 AN 0,121 3B14 0,052
Al9 7 B150,115 | 3A19 0,052 Bi5—
A24 . 6 B16 0,098 | 3A24 0,052 7 B16 0,121
2 | A26 0,033 6 B17 0,098 {2 A26 0,034 5B17 0,086
2 [ A280,33 7 B18 0,115 |2 A-8 0,034 6 B18 0,103
1 ]A320,016 4B21 0,033 | —A32 — 5B21 0,086
1 | A340,016 2B20,033 | — A3 — —B22 —
1 A27 0,016 2 B27 0,034
6 B35 0,098 8§ B350,138
3 A40 0,049 3 B40 0,052
2 B41 0,033 B41

HLA cucreMacy TYFpHCHAATH MaWTYMOT/Iap eBpOIIa MaM-
JIAKAT/IAPM aXONUCHHHM YPTAHMII HATHXXACKIA OTMHTaH OY/IHO,
YMYMaH XaMMa WHCOHUSAT HONVISAUMSAIapHTA XAM acoCax
Tyrpu Kenanu. JlekwH aitpum HILA-reHs1apHHHT Tapxaimim
YaCTOTACH Xap XWI 3THUK TYPYXiapaa, IONy/sIusIapia aH4a
$apK KWIMIIY MyMKKH.

Epporiou Ba MOHTOJOMUIApIAA Xap UKKWTA IHaXcaaH 6u-
puna HLA-A2Z anTureHu MaBxyd, aMMO Herpommilapaa’ Oy
aHTHTeH 2 Mapra Kampok, yupaian. HLA-A3 xap Typrra es-
ponoriad 6uTracuia MoHroxormIapaa aca 100 Tagan Gur-
tacuaa yupaiad. HLA-A23, HLA-A30, HLA-B42, HLA-B58
¢axat HerpowmIapaa yupaiuu, A24, A33, B52 daxat MoHro-
nowwiapaa, Al-B9 — ¢akar esporionmyiapaa yqpaiiy TYFpH-
cuga Makrymotinap 6op. Xosupry maittma HLA cucremacu-
JaH TAlKApH Xap XWI KOH TYPYXIapH CHCTEMAIapH OWIaH
XaM MpCUI KacallTHKiIap opacHia accormanmsuiap (6orna-
HUILTAP) OOPIUIK aHUKTaHMOKAA. By 3ca upcit Kacauimk-
JIAPHUHT UPCHIIaHUIIM, JMATHOCTHKACH Ba IpodmiakIiKa-
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6-wcadsan

HLA-A, HLA-B noKyciap aSTéreH1apUHAHT AHPRK ITHOrpadux
rYpPYXIapAa TapKaIHmm
(¥0.M.3apenxas 6yiieda, 1983)

DeHOTIIDK TACTOTR
HLA P
KABKAIORIIED HETpGURIAD OPHCHIIAD
HLA-A1 14,7 33 _
HLA-A2 157 . 27,3 432
HLA-A3 - 23,0 Com2
HLA-A9 21,3 26,1 59,6
HLA-A10 11,0 82 18,7
HLA-All 11,8 1,1 17,2
HLA-A19 29,6 66,0 29,2
HLA-A28 8,3 16,6 11
HLA-B7 17,3 17,0 11,4
HLA-B8 16,1 58 0,2
HLA-B12 12 214 12,8
HLA-B13 55 14 40
HIA-B14 68 8,0 0,2
HLA-BIS 15,0 - 10,0
HLA-B16 9,3 3,6 6,1
HLA-B17 8,7 18,0 1,7
HLA-B18 10,8 77 -
HLA-B21 7.0 6,3 06
HLA-B22 5,5 2,6 2,1
HLA-BY - 7,6 3,0 0,8
HLA-B35 17,6 12,1 14,0
HLA-B40 10,8 3,5 29,5

CHHH TYIUIYHTHPHUI Ba TYFpd Hyira KyHHUIIa KaTra axaMH-
sitra aragup. Xd Ko rypyxu 6wian Llepemesckuii—TepHep
Ba Kuaitudensrep carapoMiapy opacuaa, ABO cucremacu
6WwiaH OIMIKXO30H-W9aK TPaKTH Kaca/UTMKIapH (spa, €EMOH Cu-
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daram Yecma) opacuna, ABO cUCTeMAacH BIIaH Jleripa opacu-
Ha accolpaluysuiap MaBXYIUIMIH aHUK/IaHTaH.

COMATHK XYXAWPAJIAP TEHETUKACH VCYJIH

By ycyn 6np Hedra ycywrapaan ubopar 6y1u6 opraHu3M
Jlapaxacuia TaXpuba yTKasuur MyMKyH GyiMarad xoJ1ariapaa
KEHI' KY/UIaHw1any. By yeyir yayH ogam xam “taxpuba” obbex-
TH 6Y146 Komnu. XO03upru nairaa yCyIHMHI Kyiumard Ba-
PHAHTIADK KYIUTAHWIMOKJIA.

A. olaM COMATHK XyXaWpalapUHW CyHBHH Ycrupui,

B. xyxapaTapH¥ XJIOHIAINTHPHIL;

B. comatuk XyxaitparapHd Zyparaitiail;

I. comatuk XyxaipanapHm ceilexuusiIALL.

CyHbuit YCTHPHII Ba KIOHTAITAPUIN YCYIUIAPH XyIa KaM
COHUIH XyXalpanapgaH UUTOTeHETHK Ba OMOKMMEBUI TagKM-
KOTJIap YYYH €TapAd MUKIODHAA XyXaipaTapHu TYIUIAra UM-
KOH Oepanmu.

Xap Xwin THIJATH XyXalpanapHay 6upiamTUpynra acoc-
JIAHTAH Xyparailanr ycynuaa XyXapaiap 6Apra CyHsui ycTi-
pwiagy. Xyxaipaiap Gup-Guprra XyWIHIINHY OCOHIAM -
THPMII Y9yH yjapra HHakTusanusuianray CeHpalt BUpycia-
pn xymmwiagy. (18-pacw).

Harmxaga xocwr 6Yran rerepoxapuoniap (2 ra Xap Xt
XyXafipalapHUHT AyparailapH) Ba CHHKAPHOHIap (6y Xyxaif-
PATAPHUHT AXPOCH KYIIWIAIIM) CYHBHA YCTHPHINIIA JaBOM
STTHPWIARH Ba YIapAaH TeHIap KAPTacHHM Ty3uiga doiiaa-
JIAHMID MYMKEH. “OfiaM — CHYKOH” XyXafpanapy CHHKAapH-
OHIapH OY/IMHMIN XaBOMUKZA OJ3M XPOMOCOMAIAPHHH 6¥-
PUH-KeTHH H¥koTub Gopamu. “OnpaM-xanaMymn” Xyxaitpaia-
PM CHHKapHOHIapH 3Ca KajnaMyll XpOMOCOMAaJapHHHU
#ykoragu (1-xydroan TaKapH), ofaM XyXaHpalapHHM 3ca
caknab Komagu. CyHbHH YCTMPHIUTHHHT Xap XwiI 60CKuwIa-
pHAa Xyxa¥ipa peHOTUIIHHY Yprauub, cakTaHu6 KOXraH Xpo-
Mocomanap GwiaH COMUIITAPHO T€HIAPHMHT MAWIYM Xpo-
MOCOMAra XOWialininy Ba GMPHKMIE T'YpyXIapd aHHMKjIaHa-
my. [ennap xapracMHu TY3WMIHU XpoMocoMa Aesienusuiapu
Ba TPAHCIOKAUMACK OYIraH XyXaikpanapHy ypraHu6 xam aHux
aMalira OMMPUIN MYyMKHH.

By ycyn épnammaa reHIap 9KCHPECCHACHHE Y3apO TahCH-
PHHH, &/U1eJUIApapo KOMIUIEMEHTAUMSHN aHUKIAIT MYMKUH.
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Macanan, TUTMeHTIUK KCepoaepMana, rafakro3eMusia nryH-
Ja¥ Tekumpuuniap amanra omdpmirad (H.I1.bouykos 1978).

CoOMATHK XyXaipaiap celeKUKsICH YCYIH OfAMIA IeH My-
TAIMATIAPHHK YPraHUIITA UMKOH 6epyBuy 6MpXaH-6Hp yeyi-
mvp. By yCyn MyXMTHHMI Xap Xl OMWUIADMHUHT MYyTareH
TabCUPYHMA aHUKJAINA KYJUTaHWIamy.

ComaTtx XyXaiipanap reHeTHKAacH ycymu ¢axar upcuit
KACUUTMKJIADHUHT TaTOTeHe3H Ba TETEPOTCHIIMIMHH XyXaii-
PaBHif Ba MOJIEXYIISP JapaXachla aHUKJIalra UMKOH 6epub-
THHa KOJIMACAaH, HPCH¥ KaCAUIMKIAPBUHT NPeHaTajl puar-
HOCTHKACHIA KEHT .KYJUTaHWIAIH.

BHOKHMEBHI YCYI

By 6urra ycyn sMac, Oalk¥ KIMHEK OHOKMMENA KyiUia-
HWIATATAH, HPCHM KAaCAUIMKIAPHY aHMKIAI y4yH doina-
naHca Gymamurad xwiMa-Xwl ycywlapiup. Macanan KoHpa
HMPCHl TMIIOTHPEO3HM TYKMMajlapaa KATKOHCHUMOH TOPMOH-
jJap MUKOODHHH Ba MpPCHE AWaGeTna MHCYIMH MUKIOPWHH
aHUKIal TAIMXUC KYHMIOD MYMKMH. XO3MpIry Jaspia 6MoKu-
MEBHH YCYILIAP MYTaHT FeHHUHT I'eTePO3UIOT TAlyBIIapu-
HY aHHKJIAIIJ2 Ba IPEHaTan QHAarHOCTHKaAa Tobopa KeHT
KyulaHwiMokaa, Mucon tapukacuna OKVY ra 6moxumépuit
yeyil OwiaH Tawxuc KyiumHm kypub uuxamuis. Bemopma
CHIAVK, KOH €KH IpeHaTal QWarHOCTUKANa AMHHOLEHTE3
épmaMuaa Ba XOpHOH OypMmartapuHu 6xoricus Kwind OnuMH~
rag Xyxafpajnap TeKIIUPWIaZW. ['€Tepo3nroT TallyBYMIAK-
HY AHMKJAII YYyH KOHO4d (eHHWIANdHHH MUKZODHHH TEK-
mupwiand. Hopman romosurorajsiapra HUc6aTaH reTepos3u-
ToTanapaa GeHWwIaTaHNH aMHHOCKUCIOTACHHWHI MHUKIOPH
aH4a oKopn 6ynmann. Tekumpuiaa€rraH mraxcra QeHHnana-
HMH Oepné YHUHI HopMara KallTHII BAKTH AHUKJIAHHIOH
MyMKHH. [eTeposuroranap KoHuaa deHMnataHUH MUKZODH
COFIOM KHIWIapra Huc6aTaH aH4a IOKGPH KyTapwiamd Ba
YHMHT MeBEDHTa KAUTHIIN Xyla CeKHH GOpamn.

VYpoxkcnMOH XyXaifpaiu aHeMHs TreTepo3HIOTUIADMHE Ba
¥Ta Kaca/TuKKa HUC6aTaH rOMO3HTOTATH OYAraH IyIUTiIap-
HH PeMOIMIOOHMHMHE XpoMoTorpadusa €xu ieKTpodopeTux
TAXMWI yeyulapy OWinad TeKImupu® aHUKIA MyMKuH. By
YCYJIHHHT CXeMaTHK Hgopacy Kyinmaruda o6yiragu:
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CornoM (K-KOHTpOiT) OZaMHHHT, HEHOTHIIHK COFIOM OTa-
oHasapHnHr (Po* Ba PQ) Ba Kacan 6oxannHr (F) Kod ToMyy-

Jlapy TOMI3WIraHAaH KeHuH, 6;po3 BaKr Yrranusan sa 6¥si-
TaHMRAH CYHr cTaHIapT — (St) ToMyu noru OWIaH COMIOTH-
pIIaaM.

CornoMm onaMaa ¢akar ourra goF HBA HuHT craHaapT-
ra TYFpU Kelaju, oTa-oHanapaa 2 ta gor HeA Ba HaS ra moc
KeJlaiM, YyHKH ylap TeTepe3uroTainaup. bomaga aca ¢daxkar
HBSra TYrpy KeTyBUM AOF aHMKIaHaAM (Y Kacal GYIraHu
Y4yH).

bHOKUMEBHI YCY/UIaDHY MPCHil MOMWLIM KacaJLTHKIIapra
TaIXMC KYHHUIIa XaM KYJUral MyMKuH. Macanal, MHoKapa
uHbapKTH GMIaH OFPUTraH Kaca/UIAapHHHT OMJA AB3OIAPHHM
TEKIIMPHATAHAA MOePXONIecTepHHEMHUS Be/ITHCH ayTocoMa-
JOMMHAHT THINA UPCHILIAaHWIM aHuKTaH#d. TaOIkuKoTs1ap
MYTaHT IeH 3KCIPECCHACH HaTmKacuaa OHTTa aHOMas OKCHII
CHHTE3IaHMIIH, Oy OKCWI IOKOPM 3MWUIMKIN JHIIOIPOTEHH
PEUETITOPHHHHI OKCIIH 3KAHIUIMHU KYPCATIH.

BuoxnMEBHH yCy,I1ap reHETHK Ba KINHMK MOTUMOpOH3IM-
HM ypranmina xaM doigantuanp. MacanaH I0KOpHIA KeaTy-
PWITaH TAAKHKOTIA THIEPXO;IeCTEPUHEMHUS XOJIATIapHHUHT
5% nuHT cababn XOMUHAT VPCHIIAHYBYN T€H 3KAHIUTY Ba Y
OpaK MIIeMUsIcYTa MOMWUIMKHY aHUK JAeTePMHUHAIUIANIHN,
xonrad 95% xonariapia 3Ca TWIEPXOIECTEPUHEMHA My/b-
TH(aKTopual OGe/MUIaHMIIY Ba YHUHI MPCHILUIaHMMI Xapak-
TEPU XKYAR MypakKaGiuru aHugnanav. BuoxumeEsmit yeyn-
Jap KYII MEXHAT B3 MaxCyC XMXOIIap XaMa KHMMarthaxo
peaxrupIapHu Ta1ad xunagd. UlyHuHT yuyH XaM oMMaswmit
MIONYIALNOH TANKMKOT:IApAA KEeHT KYILTaHWIManAu.

Ketmury imuapaa Moafanap AIMATMHYBY Oy3MIUNIY Ha-
THXACHAA KEINO YHKAAHTaH HAPCHH KACALUTHKIADHH aHWK-
jlanr Maxcyc lacTypilap acoCHAa aMaiira OIIUPWIMOKAA. Bys-
Jail JaCTYPHUHr OMpHHYM GOCKUYMIAA KYTI COHIH TEKUIHPH-
JIa€Trad IIaxcjap OpacHla KacaLIMKKA I'YMOH KWIMHraH
maxc;iap axpatub osuHany.
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bynpgalt gactyp “maknaH yTkasysuu” €K CKPUHMHI-JKa-
*Typ (MHTIM34YA screening — anaxkiad YTKasuil) AedwiIanu.
Bysna omaThna omauil Ba OCOH 3KCIpece ycyulapiaH doiga-
TAHWIAAH. DKCIpEecC yCyilap CcRIMAMK Ba KOHHM OMXIUH cH-
har peaxuuIapy 6iaH TEKIIMPULITA aCOCHAHTAH.

HxxuHyy 6OCKMYAA aXPAaTHO OIWHraH, ryMOH KWIMHTaH
HIaxcaapra aHWK TANIXUC KYHWII YYYH YIapHY Mypakkab buo-
KUMEBUIA yeyiuiap €paaMua TEKIHUPHIaKH.

JAHK 30HIUIAPH YCYJIH

By ycya MOJIEKY/ISAp FeHeTUKAHUHT 3HT 3aMOHaBUN yCyiI-
napupgaH 6upu 6Y1ud TH6O0MET reHEeTHKAaCcH aMalHETUAA TO-
Oopa XeHr KYJUIAaHWIMOKJA.

JIHK 30HATapuy YCYARHMHT KYIUIAHWINIL COXACHHM Ba
aHUKJIAIl MMKOHUATHHM KEHraHTHPHII Makcaauza Tobopa
takoMwuramTupuimMokaa. JIHK 3onpnapu ycynim Hasapui
TeHEeTHKAa MPOKAPHOTIAp Ba 3YKApPHOTIApPHUMI TeHETHK
KApTaCWHM Ty3UILAa, TeHapHu KapTatamrupuinia, JTHK no-
aaMopdr3IMUEM YpraHnmoyia, TuOOUET reHeTHKAcHIZa 3ca
MPCHHA KacAUIHKIAPHUHT AMArHOCTUKACKLA KV UIAHIWIMOKAA.

JHK 3oHanapy ycy:im €paaMuia peleccCHB MyTaHT TeH-
HMHT T€TepO3HIOT TAIIYBYWIApVHY HedeKT FeHHUHT ¢eHo-
THOMK J03ara YHKMarad XoJarTiapuja aHuxjlam MyMxuH. By
YCYJIHUHT XYUIAHAIIMHY Xyda OAJWH PaBULINA AHUK HYKTa-
Bl MYTalMd HaTKACHAA KeJHO YHKaAMraH MOHOLEH Ka-
CAUIMK JMATHOCTHKACH MMCOJIHAA TYIIYHHUII MYMKHH. Mas-
Kyp ycya1 JHK 30HAMHMHI MyTAHT TeHM 6¥Irad KacaijaH
axpatub onmurad JHK xpcmy 6inadH KOMILIEMEHTAPIUK
'TIPVHUVNM OPKaIX AyparaiUlaHMIINra acocjaHraH. byHwHr
YIYH HYKTaBUH MyTauus (03 Gepras KUCMra KOMILIEMEHTAap
30HA (HYKIEOTHUIAD KMCKA KeTMa-KCTIUIH) CHHTE3JIAHaLM.
3onun 2P éxu *H uzoromwiapn 6mian HuwoHaaHanu. Kacan-
Jay 6up Heya Mxr JHK axparud onuHazg. AXpatud OjdH-
rad JHK y3yH 6ucnimpan 6yaranu ydyH yHU (parMeHTiIapra
6y MHARM (PECTPUKUMA KWIHHaAH). PeCTpHKUMSA YUyYH Max-
cyc depMeHTIap — 3HAOHYKIE3alapaad $oilasaHWIany.
DHIoHYKIeasanap 6akrepudilapiaH ojJuHaau (yr1ap ury gep-
MenTiapu épaamuaa & JHK pan “xumosutaHann”). BHpo-
Hykiteasanap (pectpukrasaiap) JHKHm mMawrym xXoitnapu-
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A XYXAMPAJIAP TOMOTEHATH
}
H

PECTPHUKTA3A EPAAMMIA JHKun ITAPIAJAI

ATAPO3ANH TENJA DJIEKTPODOPE3
EPIAMMJIA ®PArMEHTIAPHHM AXPATHIIL.

AHK 30HIH

®PATMEHTIAPHY HHTPOUEIUIIONO3ATH
OUNBTPTA YTKA3HUII **P BUJIAH
HUIIOHJIAHTAH 30H/ BIUIAH JXYPATAILIAII

SUILTPHHU PATHOABTOTPADHSUIAIL
$OTO DMVYILCUATA UNLIOB BEPHIN BA
JYPATAIIAHTAH XOMJIAPHU AHUKJIAIIT

19-pacu. THK 30880 yoyma 60CKAUIapHHE BPOTANOBYH CXEMa,

nan (caitrnapnan) kecamy. Ketun JTHK ¢parmentiapu 6up-
6upuian arap renuga snexrpodopes iy GunaH axpatina-
ou (19-pacwm).
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By 6ucnupan ¢parmMeHTIap UCCHKIMK, ACHATYPAIMACH O~
Kaim MoHOCHHpan dparmenTiapra axparwiagn. Kedun Oy
dparmeHTIap XKOMIAIraH NIACTHHKATA HANIOHIAHTaH 30HK
xkyiutand. Arap kacarsar JIlHKcr dparmenTnapuia 30HAra
KOMIUIEMEHTap KMCcM 6YIca AyparaitlaliMii KysaTwiagd. Jy-
paraiilaldIl MaBXYEIUTHHY oTaMyncus Ouwiay 3KCIIO3H-
IMa K6 aHWKJIam MyMKVH. Panunoaktus HUIoH Tydaiin
IyparaiylaHTaH KMCM KOpaiub KypuHamu.

JTHK 30Ha# yCyiauZaH MyTaHT Te HHHHT CTPYKTYPacH HO-
ManayM GVJIraHuaa, JIEKUH Y CTYPYKTYPACH MawiyM reH Ou-
JIaH Xyga AKAH OHpuKKaHHZa GoHAanaHHIn XaM MYMKHH.
Bynnma 30MI HyXiIeOoTHIUIAp KETMa-KeTIMIW MawiyMm Oyiaran
“HopMal” reHra CHHTeXIaHaIW. PecTpukumsuranraHga 6y
TEHIap opacwiard OMPUKMII Oy3WIMAcIUTH YIyH rubpuau-
3allMA HATHXACHAA MYTAHT TeHHUHI MaBXYIUIMFMHH XaM
AHWKJIAIl MYMKHH.

Jenenus Tunmparu adeppatmsiiap OwiaH GORTHK OVIrag
KACAJUTMK/IADHM (TalacCEMASHUHT 0an3d TYPJIapy) aHWKJIaIl-
Ia XaM rMOpHIIAITHPUI NpUHIHKIHTa acoctanran IHK —
JUATHOCTHKA YCYIMHH Ky/Ulall MyMKHH. ByHuHr ydyH HOp-
man JJHKuuHr mbpraiamrad KucMIapyHA KacaigaH OlHH-
raf JHKuuHr rubpumramral KHCMIapH OMIas COMHIITH-
pwnagy. [mbpuianirad xucMiaapiarn aHoMaiusiiap reHe-
THK MYTalAsUIap TaOMATHHM aHMKJIALIra MMKOH Oepany.

JHK guarsocTvka yCYJIWHKMHAT 6y BapMaHTUHY Kywlaliga
Karra MysagdakusTIapra 3pUIIAIIA: JaBOJIAHAIIA MYMKUH
O6ymmarad FeHTHHTITOH XOpescHl FeHMHMHT XOWIALIIIN AHUK-
naHgy. J.Gusella paxfapiuriaga oIHMIAp HATOJOTHK T€HHH
TAIIYBYWIADHM aHMKJ1a6, IpeHaTan Ba AOKIHHHMK HMarHoc-
THKAra mMXoH 6epysyu nHPOPMATHB CUCTEMAHU NILTa0 YuK-
mwiap. lynpait xumm6 I'eHTHHITOH XODEACHHVAT TeHH 4-
XPOMOCOMAHUHI KATTa enxkacuia 4 p 16 coxacupaa Xoitrai-
TAHJINTY MabiiyM 6ynau. Xosupru gaspaa JHK aquarHoctrka
YCYIIH IIPEHATAI JUATHOCTHKAKA XaM KJ/UIAaHWIMOKIA.

2P Y30TONMHKHT KYUIAHWIMINH, KYI XaPaXaTIWIATH Ba
mypakkabmury JHK 30HOM YCYIMHMHT KaTTa KaMYMIUTH
6¥1u6, YHMHT KeHT KY/UIAaHWIAINMTAra Xalakur 6epaxu. By
H3oron 6WiaaH MiwTall XaBMCHIIUK YOPATAPHHH KYPUIIHA
Tanab Kwiagd, 2P xam qmoBum wioron 6yiaranm yuyn JHK
30HIJTIApH 3aXMPACHHU APaTHMII MyMKWH 3Mac. HIyHWHT yayH
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XaM XO3UPIW BAKTAA PANMOAKTUB 30HK YpHUTa epMeHTATH
30HIUIAPHY gparvill wiciapy o;1u6 6opwiMoxaa. ByHuHr yuy
XpOMOTeH Momnarap OuwiraH padHIId peakuus Oepyspum ¢ao.
Mojppanap sonara 6upukrdpwiaaun. ByHaa rubpuiiaumiral
KHCM/IAPHHU aBropasrorpadysacus, MakiyM IUApoHTiiapaa 6y
Omnad aHukiaHanu. By ycyn ocoHpok 6¥MbruHa KoiMacaan
xaM BakT Tanab xywiagm (16-20 coar éxm 6up HedyTa CyTK
Ypuura (-2 coaria HaTAXaHy¥ onwm MyMKuH). By yoymuuH
CE3THPJIUTNHY OIIMPUII HMKOHUATIADH XAM MaBXYIIMD.

CTATUCTHK — ITONIYIARHA YCYJIH BATTONYIALUAIAPTA
TEHETHK XAPAEHJIAP

By ycy:1 nony;IALUMSHUHT TeHeTHK CTPYKTYPACHHH, SABHI
VHIATH &UIEMNap Ba TEHOTUILIAD YUYPALl YaCTOTACHHI aHHUK:
JIalra MMKoH Bepam.

leneTvkana olaM NOMY;IALMACH JCTAHHA V30K BakT (6uy
HEeYTa aBjlof JABOMHKEA) MAbIyM apeajlia AAMmWrad, un
apeajra ajanTalysUIAIraH, TaHMUKcud OWlaH xapakTepia:
HaOUTIaH Kyl COHMM ofamsIap TYPyxM TylryHwIagy. [lanMuk:
cusl €KM 3DKMH HMKOX IUYHEAH XodaTkd, OyHIa momy/smus:
HUHT Xap CVp ab30CHHMHY YTiia NOMYyASISLIArH MCTaTal Hax.
6UI1aH HUKOX, KYPA OJIMINNA MMKOHHATH Ha3apuil HyKTa Ha-
3apAaH MaBXYILIHP. '

Kwuux nonyasimsanap — Kemiap (axond conu 1500 gar
4000 raua) éxu w3onATIapAa (axoau coun 1500 rava) mas-
MHUKCHS 3Mac Danku uHOpHMAMHT Ky3atuiangu. OmaMiap 1o-
Ny 18 LMAIapHIa MHOPHIHMHT — KOH-KAapHMHAOUUIap opackua-
ry HUKoxjIap cucteMacuaup. Jdemiap Ba M3onarnapma 3-4
asjIon arMamMHEALIIIaH (75-100 #w1) KeHuH Despan Xammea
HIaxc;Iap VUMHYM aBlaox cubciapuiaH nbopar 6yimé Komagu.
bynpait uraxcnap nHOpenmap mefiwaanu. OXaMHUHT WXTH-
MOMILTMI M Tyhalin odaM NOIY;SUMAIaApUAA HUKOX KypYB-
ynjgap Kaujpaiwmap Genrwiapra Kapab TaHiaHamd, sbHU TaH-
JIAHTAH (accopTaTMB) HUKOX1ap KYIPOK, yuypaimum. Amme
HUKOX KypHLI MILTHH, 3THUK. INHMR Dearusiapra, HXTUMO-
Wi Xojatra acoclHaHraHga MopgoSIOTHK, BrokuMEsHit, ¢u-
310JI0THK Genrwiapra HucbaTaH TaHIaRMainy (Hoaccopra-
tup 6ysamm). Upcuit Kaca/UTMKNADHUHI YYDALIM IOKODHI:
KypcaTilfad rypyxiapia xap Xwi Oyaumy MyMKuH Oyirax,
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TUrH yuyH 6yHaaik HUKOXIADHH TeHETHK XVXATHaH Yprasuii
aXaMUATIAEMD. JIeKH reHeTHK BpawIlapHU KM3UKTHpaXuraH
ferwiapra HuchaTaH HMKOXJAp TAaHJIaHMaraH OYnramwimru
YYYH HONYJIAUMAIAP MAHMMKCHSUIM XUCOOIaHAIN.

TTanMHUKCHAUIM TONYAALMAIapia TabuMi TaHnau, AeM-
napa Ba M30JATIAPAA 3ca rensiap Apeitdn Tancup Kypcara-
a¥. By XojaTHH CTAaTHCTHK-TIIONYJIALMS YCYIMHY KY/UTALfa
Hasapia TyTHII JIO3UM, YyHKY aJUIejLIap Ba reHiap 4acTora-
cn Xapau-Baitu6Gepr xkorynura (1908 i) acocan xucobnana-
1. By KOHYHHH 3¢a ¢akar “uneasr” NOHyIAIsuiap YIyHTH-
Ha Kyiriam MyMRUH. “Mpeat” momynauusiap KyWMoara 1a-
gabnapra xaso6 6Gepaaum: 1) xyn cound 6ynmanm; 2)
HONYIALMAAA TAHMUKCHS Ky3aTunanu; 3) ypranuna€rraH
AUISJIHMHT SHTH MYTAUUAIap¥ Kys3aTHiIMaiam €ku TYFpH
MYTAlls Ba TECKAPH MyTaliMs dacrtoTaiapu (A% a) oup-6u-
pura Tenr 6ynamgy; 4) XaMMa TeHOTHILIADHHMHI ¥3apo MOC-
JNAHYBYAHIUTY OMp Xwst 6¥imamu (tarwianl 6ab3yu reHOTHIUIAP-
ra HucOaTaH KOO, GOLIKA TEHOTUILIAP YYYH 3Ca caoui
6yaMaimm); 5) Vprarmwiaérrad OIy;IsUud Iy TYpHUHT 6o-
KA TOILTY;IAIUSIAPHAAH M30IAUMsUIanrad 6ynany.

TaGunitxy, Tabuarna GyHmait “uneas MONynALys”Iap y4-
pamaiin, JeK¥H KYT COHIM IONyILIIMIapia Xapuwu-Ba#n-
Gepr KOHYHHHY INAapTiIH PapHLIIa KyJuiaca 6yragn. Hazapuit
Xucobialnap HaTHXKACHHM Deait TIONYIAUMSUIapAaH ONMH-
rad MawIyMoT/Iap OXIaH COMMIUTHPUIN Oy Xy IOCAHMHT TYFPH
SKaHJIMTMHY UCOOTIalIu.

Xapau-Baita6epr KOHYHH NONMyAAUMSHAHT UPCHA XU-
XaTdaH CTAGWLINTMHE TABKULTAAAN: TAOMHUH TaHIali Tab-
CHDH Ky3aTIWIMaraHja Ba JOKOpUHa KeXTHPWIrad aiipuM ma-
POHTIAD CaKJAHTaHAA MAaHMUKCHSUIM TONYISHMAAa auiein-
Jlap Ba reHOTHIUIAp YacTOTACH aBIOLTAD AIMAMMHUIIY
XapaéHuua yarapmaitnn. by KOHYHHHHI MateMaTHK udo-
HacH ale/iap Ba TEHOTHIUIAP “aCTOTAaCHMHM Xucobramra
MMKOH Gepamu. Macanan, nonmy1auusa 6UpoH GelrMHUHT
MKKH aLIENA: A Ba a MaBXyh. Y3-V3uOaH MabTyMKU OyH-
Hait monyasiuaaa AA; Aa, aa reHOTHIUIApH yIpaiIou. A HUHT
YYpalll YacTOTACWHM P OuiIaH, a HUHT YYpalll YaCTOTACUHH
aca q Owran benrmnacak, yIapHHUHT HUFMHAUCK PA+qa=1/
100% ra Tedr 6Ymagy. ".vHKM TONYISIUUIaa GaxaT HKKH XU
ajuien 6YIrarIMIY YYyH yNapHUHT #urFuagncyH 100% ra Tewr-
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gup. HlyHgan xeaub YMKKaH X0jga F€HOTUIUIAP WHFUHIH-
cu AA+Aa+aa xam 100% (1) ra Tenrgup. Mawnym 63umru-
Ya reHOTHIUIAD YacTOTACH MHUFMHAMCH ajUlejUlap MMFUHEN-
CH KBaJpATHIa TeHI 3KaH (pA — qa)’=p’AA+2pg™ +q’aa=1/
100%/. bynnan xenu® YMKaXMK# AUIEUIAP YACTOTACH Mab-
nym OyIca reHOTUILIAD YAaCTOTACHHM XaM XHco61a0 YHKHIN
MYMKHH 3KaH. ByHu koHKper mucosiga xypub uMxamus.
Monynapusaga pesyc-Mandui maxcnap vacrotacu 16%
(0,16%)ra, peayc-mycbar maxciapHuku 3ca 84% (0,84)ra
TeHr. Pesyc-MaH(UILIMKHY aHUKIOBYM Te€H peueccuB 6i-
ralwinry yiyH 16% (0,16) maxcirapHusr xammacu dd reso-
THOHra 34, JOMHHAHT roMosuroranap (JIZ1) sa rereposu-
rotanap ([d) iurunoucu 84% (0,84) ra Tenr. Arap q’dd=0,16
6ynca qd=0,16=0,4 (40%)ra Teur. A aUIeTHUHT 4aCTOTacH
1-qd=pA=1—0,4=0,6(60%) ra Teur. ByHaan p’AA resorun
yacrotacd 0,62=0,36(36%) ra TeHr SKaHIMr¥ Keaub yuka-
. mu. Tereposuroranap uacroracu aca 2pgld=2X 0,6%0,4=
=0,48 (48%). TereposuroTanap YACTOTACHHHM KyiAMAarmya
xucobstam xaM MyMmkuaH: 2pgldd=1-(p*dJi+qg*dd) =1-
(0,36+0,16)= 1-0,52=0,48 (48%).

Hiynpa#t xwimd W monyisanuaaa pesyc-oMwira HuchHa-
TaH AOMMHAHT Ba PelIECCHB AUIEIUIAD, PELECCHB, TOMO3H-
TOT, FeTePO3KIOT, AOMUHAHT TOMO3HTOT I'eHOTHILIAP 9acTo-
TACHMHM XUc001a0 YMKHIT MYMKMH.

Arap DOMyNALMAAA YPraHWiIaéiraH Oerd MKKMTa 3Mac
yyTa ajuie]l TOMOHMIAH KoIamTupuiica (Macamax ABO
CHCTEMACH KOH TYPYXJIapy aLienap YaCTOTACHHU AHUK,IOBYY

dbopmynanu Kydunarnya €3aMus. p’A + q” +1J° =1, Fero-
THIIAp YacToTack 3ca exu pJA +q' T ) +1*J°5° -
—2pql™® + 2prJ*J° +2qrI®J° = | TeHINIaMacH OpKAIH aHHUK-

JIAHAIY.

ByHnmait xucobnauriapHu NarojOrvK aUle/U1ap YacToTa-
CHHM aHMKJIalga Kyulaws MyMkuH, OZatia 1aTolorHK reH-
JIAPHH TAIIYBYM L1AXCIAPHHHT AUIOBYAHINIY cycT 6¥1u6, yiap
NMMMUHALMAIAHKIUY MyMKUH, JEKHH YIADHUHT YDHH SHTH
Keaub YUKYBYM MyTaUMSIap XUCO6GHIa TYIIupwIiagy.

[TonysLMsATapHUHT T€HETHK CTPYKTYPACHHU AHMKJIAIN
KaTTa axaMIsiITra sra 6yiaub, HpCHi Kaca/LTUKIAPHUHT OJIEH-~
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24-pacw. Knaitademrrep CHEIPOMEHHAT XapaKTepia GeNIrmIapH.

" a-HeHrpodmn neftXonETAA “HorOpa TAEXIACH™ GYnuNIM, 6-CORTOM 3pKaK HeBTpodutisa “Horopa

TaSxuacH” yIpaMaRyps; B-GYAHEAT HOPIAHIH, eXHYXCHMOH SeIIIIap MAKKYIINIE, I-
SMEXTPOSHTK GanOTpaMM2, JI- XHHCHN XPOMSTEH MAKKY/VIZIH, ¢-XApHOrpaMMaa 6urta X
XpOMOCOMS OPTHK 6 TRIIN.




HH OJMII YopanapyHH WIuad yuxumza doimanarwianu.
Arap pelleccuB MYTaHT avieid GY/IraH rereposuroraiap yac-
TOTacCH MabuyM O¥iIca, OJIMHIAH KejlaXaK ARIONOA MYTaHT
UTETHMHT TOMOSHIOTATIApH YaCTOTACHHM Xucobnab, npodu-
JIAKTUKA YOpAIapHHM MIWIab quxuil Ba 6yHAal KacaUIapHU
IABOJIALITA TAMEPNAHKMI MyMKUH. [TONy SnMAHUHT TEHETHK
CTPYKTYPACHHU AHMKJIAUI AaiHU HONYIAUMANA TAHJIAIMHWHT
Xap XUl HIAKUIADUHMHT TAbCHPHUHH YPTaHUINra XaM HMKOH
6epand. Tabuuit Tapmall MONYISHHMSHUHI T€HETHK TApKHM-
6upuHr Joumwmitiarrey 6yann. Tamram MHTEHCHBIMTUHM
yprauvu yayH Tawiam koabdunuertnan (S) dpoitnanasua-
nagy. By xoadbduitueHT MALIIyM reHHH TAITYBYM INAXCHUHT
aBIOA KOJIHPHMII MMKOHMATH KAHNAWIMIUHM, ALHH I'eHO-
TRIIHUHT aJAlTHBIEK caMapacHHM udomanakmu. Tarram
xoabpunuentu 1(100%) ra tenr 6yca, 6y reHHH TaniyBuM-
JIap AMMMHARALUIAHAIM (KSUMHIY aB/IOATA PeHIapUHHA YTKA3-
Maiimm). Axcraya 0 6¥1ca PeHOTHITHMHT aJallTUB caMapacy
1 ra TeHT GyIamH (MaKCHMAI MOCTAHYBYAHIMK Ky3aTHIaIH).
OnamMiap DONYIALMACHAA TIATOTOTMK AJUICTHUHT JOMHHAHT-
JIMTHAA TAHJIAW TALCHPH TOMO3UTOTANIApra KApIIM KapaTwil-
raH 6y1anm.

Macana, aXCHIPOIUIa3HA reHMIa celiekTus camapa 0,195-20%
T3 TeHT, UIyHHHT YYyH XaM axXOHAPOIUIA3Hs TeHUMHUHT XyJa
KAM KMCMMIMHA Kef{MHIM aBjIoATa YTagW, YYHKM Kacajulap-
HHHT KYIYWJIATH QepEeNpPOAYKTHUB HaBpHaék ynmb xetamu
(S=0,8). HukoX Kyprawiapm XaMm CONIOM owianapra Hucba-
Tau KaM dap3aui Kypamy. [¢eHTHHITOH Xopesich acocaH 40-45
SILIApAA Io3ara YMKamy (Kyga KaM XonariapiariHa OGyHzad
OJIMH éK¥ KeHHH 103ara YHKMIIK MyMKUH). KynuHqa oTa €xu
OHa QEHOTUITHK XUXATIAH CORIOM 60s1anap TYFHIraHUIaH Kei-
HH KACA/UTAaHMILM MyMKHH. SbHM 0Ta €K1 OHAHIHT Kacal 3KaH-
JIWTY AHUKJIAHTAHUAA TATOJIOIHK AOMUHAHT I'eH aBjioira ai-
JaKayoH yrrad 6¥namu. Bpay TakTHKack Oy XojlamiapAa HiyH-
Jait omnanapfa 6oiajap TYFHIMIUMHM dYerapajauira
KXapaniwlagd. Peueccus reHiapra Kapilry TaHIam Xojatia-
pua rereposuroTaiapaa (Aa) peneccus aUIeN TAHIAIMHWHT
IMMBHAIMA TALCHPHIAH KYTY/INO KOATaHM YYYH XaM yiap-
HUHT MPodWIAKTEKACKHAA KHAMHIATHKIAPTA YYpATanH.

[MTonyI4LMAHVHT TeHETUK CTPYKTYpacH XyAa Kyl 9BOJIO-
OHd OMWUIADH TOMOHHMAAH HA30paT KWIMHATH, V/IAPHHHT
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Opacuia TaHNAUJAH TAIIKAPY MYTAllMOH Xapa€H XaM KaTTa
axaMuATra a3ragup. Macanas: XaTro 6ab3M alIeNn TaHJIAall
TabCHPUAZ KEMMHTIU aBIOATa YTTaH TAKAUPAA XaM YHHHI' KOH-
ueHTpalsicd 100%ra eTMaiay, yyHKM YIa autesra Hucha-
TaH SHIY MyTalusuiap xocwi 6ynamn. Poinann auieTHHHD
KOHUEHTPAUMACH IAK/UTAHMIIMAZ MyTALIHOH XapaéH 6uiaH
TaHJall TARCUPHHHM ¥3apo MyHOcabaTd KaTra poiab yHHalau.
Opawiap NONMyISUMACKIA AXOHAPOIUIASHAHHMHT JacToTa-
cx 1:10000 ra Tenr. Oxamaap nOnyasuMACHA2 FeTepO3UroTa-
Jlapra Kaploy TaHIall NaToJIOTHK reHra HuchaTaH XaM (aXOH-
IpoIUIasds PeHUra KApUWH), peueccus renra Huchatad Xam
(pe3yc-oMILT TeHUTa KAPIIM) Ky3aTHWIKIIN MyMKuH, FoMo3u-
rotajapra Kapimu Tainau (HsS HsS romozurotanapn ypox-
CHMOH XyXaiipamu XKaMKOHIMK OwiaH Kaca/UlaHamH), rere-
posurotanap oigacura tawiam (aifpuM perdorapsa HsA
HsS reteposuroraiapy ceiekTUB aXaMHATTa sra 6ymamu)
mWaxIapy XaM Ky3aTwiagy. Tamraniusr Xxap XUl makinia-
PHHHHI TabCHPH HATIDKACHKA MyTalmAap XapagHuaa XOCH1
6y7IraH reHeTHX IIONHUMODGU3M MyCcTaxKaMIaHAamH. ANpHM
QUTeJIAPHUHT Xap Xwi MONyNAIVSIIapAAT YacTOTATApUHUHT
dapxiapu XaM TaHIALIHWHY TAbCUPH HATIUKACHIWD.
Macanay remoriobmaHunr 130 nan xy1pox, maxriapy, I-6-
DI depmentuMHr 70 JaH OPTHK, BapHAHTIADU MABXYIIAMD,
YIApHUHT Xap OMp BapHAHTVHWHT I0KODH HAaCTOTACH AfpuUM 1o-
nysuEsUIapia Kysatwiamid. HeS cyGrponuk Ba Tpomuk apeai-
nappa 1% wacrorama, III Kon rypyxu (J*) Ocuéma, I (J°) kon
Iypys¥ 3ca ABCTpamsiia Ba [lomiHesnsna x¥mpox yupaitmy.
XO03WprH 3aMOH NONMYISLMSUIAP reHeTMKAcH Gy deHOMeH-
JIapHA CTATHCTHK — MOMY/ISALIA YOy EPAaMKIa TYIIYHTHDAIH.
TTonynsiiMAHUAT reHETUK TAPKUOHHHA ARMK/IALIIAH OJaM-
JIap NONYISLMAIAPH TAPUXUHM, Ke/MD YNKMITHHY aHUKJIAIAR
XaM ¢doinaraHunany Ba 6y aHTPOIIONCHEIHMHT KYTI XyMOOK-
JIApDYHY eYHIuJa Karra aXaMusITa sra.

MOAEMNAIITHPHIN YCYJIH

KacannuknapHu MOAE/LTAIITUPHUILN Macaiack THOOuETa
KaTTa axaMuaTra sraxup. 100 HWIKaH OPTHKPOK BakT JaBO-
MUAA KYTITMHA ofiaM KaCAJUTHKJIADWHMHT [1aTOTeHE3WHH, Xa-
BOJAII YCYJUIADWHM Ba NpOoQUIAKTUKACHHHM YPraHWI Mak-
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caauaa XaiBOHIapaa MOAE/UTAINTHPHIN YCYIIN KVILIaHWIMOK-
Ha. AiHNKca MHOCKIMOH KacCaJUIMKIADHH HMaBOjIail Ba OIl-
IMHU OJIKIIHWHT caMapaiyl YCy/UIRpHHH HILIa6 YHKUIIZa
MOHE/UTAITUPHIN XaTTa pois VitHaimu. Mpcuit naronorus-
HH YpraHMIIZa XaM MOJNE/UIAIITHPHIO YCYJIM KaTTa aXaMu-
stra 3ra. H.M.BaBwIOBHMHI MPCHH ¥3rapyBYaHJIMKHHHT
TOMOJIOTHK KaTOpH KOHYHHMTra OMHOaH OyHIOail Momeiap
Tab¥aTAa MaBXyazup. DBy KOHyHIa Kypa MPCHi XHXaTHaH
AKYH OYaraH Typjap Ba apiomiap YXiiall MpCHE ¥3rapys-
YaHJIMKKA 3Tafup. ByHAaH myHpall Xyroca YMKAPMII JIO-
3UMKH, CHCTEMATHK XWUXATHAH AKMH 6yiaraH XaiBomwiapia
ofamapra VXl MpCUil KACAUTHKIAP YYPANIHHM KyTHII
MYMKHH. XalfBOHJIApha yypalliuraH Mpcuil aHOManusIIap-
HHU YYKYyD VpraHUII YIADHUHT HATOTEHE3W OHaM HMpPCHH Ka-
cauIMKiIapura YXmanUvIMTHHE KypcaThd. MacanaH, Mymniak
IvucTpoduiacH ofaMiapia, CHYKOHIapha, XoMAKjIapaa, To-
BYKJapma yapaiimu, Wriapxary A Ba B remodunusnapu
ofaMiapiard kabm X ra OMpHKKaH PellecCHB. FeHJIap OpKa-
JIM 103ara YPKaAd, KaHIIH OuabeT XuTON XOMAKJIApHAA,
UpCHM CEeMHPYBYAHIMK KajJlaMyDUIapAa, HPCHI KapiMK My-
IIyK;lap/ta, y4paiim.

Xo3upry BaKTaa Maxcyc nabopaTopHsiapaa oaM HpCHif
TaTOJIOTRACUHY Vpragwinaa ¢oimataHaguradH MYTaHT CHY-
KOHJIAp KYTIAafTUPHIMOKA2. BHOJIOTHK MOZE/UTAIITAPUII Hp-
cHif Kacamuxiiap NaroreHe3ua MyXUT OMMIUIADH Ba HPCH-
STHAHT POJIMHY aHWK/IANIIA XaM KyyutaHwiamu. by ycyn ogam
MPCHH NaToIOTHUIADHHY JaBOJIAll BA TPOGHIAKTHKA KATHII
Hy1apuAn Mimial YAKALIOA KaTTa aXaMuMaIra STagup.

Anbafra, onamna ¢akaT YHMHT y¥3ura xoc O6yiran mpcuit
KacCa/UIMKJIapy XaM ydypaiau, XallBOH MOZE/UIapH OjaM Ka-
CAUIMKIADMHUHI aHMK HycxacH 6Vma ommaiimu. [lympait
6Ymunmra xapaMaciaH GHMOJOTMK MOACUIALITHPUII YCYIH
V3HHUAT aXaMHUATUHN HYKOTMANIH.

MoneraI TAPUIIHUHT MKKMHYM XM — MaTeMaTHK MO-
JetamTipunavp. By yeyn nomynsamusiapaary reHeTHK Xa-
padHIapHM YpraHuumira UMKoH Gepamy. KOMIBIOTED T€XHH-
KacHgaH GoifaraHud GeJIHHMHI PUBOXIAHAUINIR HMPCHAT
Ba MyXMT OMWJUIRDMHUHT ¥3apo MyHocabaTIapuHu YpraHul,
TeHIAPHUMHT OMPYKHAUIMHYA TaX T Kwtnio MyMKuH. [IlyHuHr
VUYyH XaM 0y ycysl KaTra UCTUKDOOJIra 3rafmp.
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JTEPMATOTJTUDHKA YCYIIH

Hepmatormudnxa TepMuHHM OHOH4Ya derma-TepH, gliphe
YU3MOK, CYIIAPUAAH OjiMHraH Oynub, GapMoxjiapaa, xadria
Ba TOBOWIAPIA TepU peiabedUHU Ypraquilra acoCIaHraHgup.
Hly xo#napaa TEPUHMHT TY3WIHLIM ¥3ra4yapox, 6¥1u6, smnu-
JEpPMaT AVHITTHKIAD — KUppajlapHM Xocw1 Kwiamu. KamuMm-
IaH Xurofima, X uHIUCTOHZA, Anoxuana, Kypusma Gapmox
Ba KadTaary TePU HUITAPHUHUHT MHAUBHUAYALIATHMHA OWin-
Iap Ba VHOAH ¥M30 VpHuRa GOoMIATAaHIIAD 90U,

Hepmarornmuduxa TYFpUCHIA ZacTIabK¥ WIMHMA Mamiy-
motiap XVII acpaa maiino 6¥;imu. bupunun 6yaubd Tepu u3-
NApUHMHT ¥3HUra XOCIUIH TYFpucHIary MabiyMoniap H.I'pro
(1684), M.Maibimuru (1686), A.ITypxuuse (1823) acaprapu-
aa 6acH KwmHm. JlepMatoruduKa aloXpaa WIMHA HyHa-
s cudaruma XIX acp oxupu Ba XX acp 6onurapuia max-
. anangu. O.UanbTOHHHHAT WiMHE Huplapy HaTUxacu GaéH
KJIMHTAHAIAH CYHAT TepW YHU3MKIAPUHM YPTaHWLI cyd THOG-
OHETHIA XMHOSATYWIAPHI aHWIAIIAA KeHT KY/UIaHuIa bom-
Japgy. XX acp Oouwrapuma OV ycysn NeHerdkaaa, Xycycad
OWAJap Ba STU3AKIAPHY YpraHuInga KeHI' Ky/iaHwia 6omr-
aaHau. depMmarormnduKa TEpMUHNHHA (aHTa 6upuHyYd 66
amepukamuk onxumiap I Kavvmuac Ba Y. Mumw xuparimmd.
Tepu penbepVMHUHT MPCHVCIAHMINY, 3THHK AEPMATOIITH(HKA
MyaMMOJIap¥HH YpraHuira pyc onumiapu M.U.Buwrnamos-
ckaa, U.W.Kanaesa, T.J.[TTagkoBatapHuur Kymrad xgcca-
JIapH Karra 6Ynmu.

HepmarormuduKa YOy aCOCaH Y4 KUCMra OVIMHamM:

1) maxrniockonust — 6apMOK, YU3UKIAPUHH Yprasuul;
2) nansMocKomuMs — X¥1 xXadru qusnmapnunﬂr y3ura
XOCIMTHHY YPraHy;
3) mnaHToCcKOIM — OEK TOBOHM UW3MKJIADMHMHI Y3Mra
XOCJIMTHHHA YpraHuil.
HepmarorsmadnapHn oam y9yH opuuil Turorpadus 6yEx-
napugad doipananunany. byHuHr yuyn 6y€KHM BasenmH
" éFMIa €XKM CKUIIMAApAa Oup 03 3pHTING 15x25 cM Yirgamm
offHara ToMH3MIagH Ba ¢oTorpadUala MIUIATWIAANTAH OX-
JMI pe3HHa pOJIMK OWNaH Oup TeRWC XKWiMb énwiamy.
TexmnpuwiaéTrad maxCHHHT KapTH offHara Gocuiamu.
Arap 6V€x kaQTHHUHT XamMMa XOWUMHMA TYNuK 6ysamaca, po-
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JIYKHKE XadT yeTHHa ainanTupuil MyMxuH. Keitns xadr oa-
LWt KOoroira 6up tekuc Gocunagu. KOFO3HHHT Tarura mom-
LIOK, pe3rHa KyHuica KadpTHUHT YyKyp XOMlapuiard Uiia-
PH XaM Koro3ra TYnuK rywann. KadTHr KOFo3ra oXHcTa KyiHub
ypracugaH cexudH 6ocwrtagu. Kadgrun xorosjgan GupaaHura
IOKOpHra xyTapub onviu io3uM. bapMox uamapu anoxuaa
onuHagu. ByHuHT yuyH Xap Gup 6apmokka 6¥Ex cypTiLubd
pajMan KUCMIAH YWIHap KMCMIada OMpDWH-KETHH KORO3ra
6ocunany. :

IMaasmockonua. KadpTHUHTr penvedm Xyna mypaxkad
6ynu6, yHma MaigoHuagap, €cTHKdanap, kKadpT 4UM3MKIapU
tadoByT 3TWIaOM. Yiapud (apxiai onmm ydyH KadTHHHT
TonorpabuscuHy XM 6w no3uM. KagrHuHr karTa 6ap-
MOK EHMIArd 9erapacy pagWial, YHMHT KApama-Xapio@ To-
MOHH 3Ca yJIbHap KHcmiap neiuaazy. KadTHUHT 10KOpH
yerapacu XKapT — dananratap Gypmacu OwiaH, TIacTKH 4e-
rapacyl Kagr optu (6pacier) Gypmacy OMIaH YerapajiaHraH-
oap. Yura acocuit Gykysuu Sypmanap MaBXyll, Karra 6apMOK
6ypmacu, puctan (y4 GapMOKIM) Ba mpokcuman (6emr Gap-
MOKIH) OypManap.

Mapkasuit Kadt dyxypuacuHd 6 ta KadTt €cTUKYATADH
VYpab Typagu. Karra 6apMmOK acocHuyarm €CTHXKYAHH TEHaD,
VHra Kapama-Kaplli KApPajarHCHEM 3c¢a rMmoTeHap Aeilu-
namu. BapMmoxkiap opacuna 4 Ta éCTHKIAIAp MaBXyA. 2, 3, 4,
5 GapMOKJIap aCOCHNA a, B, ¢, d GapMOK TPHPaIHyCIapy Kok~
namrad. Tpupanuyc (ReasTa) ge6 v4Ta Xap TOMOHIa HyHAI-
Iad KaIIWwuIgp JTUHASUIap UYHATMILIADUHUHT yIpamrad HyK-
Tacura agrmnaay. Kadpr opte Oypmacu sKuHWA2, 4-xadt
CYATHMAAH y3yHacura HyHaIraH 4M3ukAa aCocKH ¥3ax Tpupa-
Juyc t Xoinamagn. Arap a Ba d TpHpagdyciapuaaH t Tpupa-
IUyCHIa YH3MKIap YTKascak a t d xagT 6ypuary Xocw1 Oyna-
au. Meb€puit X0/1aT;1apia YHUHT KaTTaINry 57° XaH opTMaii-
JM, Xap XWI XpOMOCOMA KACAIUIMKIAPUOA 3Ca KATTANANIKIDH
€K# Kuupaivimy MyMkuH (20-pacwm).

Hakruwrockonns. bapMoxiapna Xamwuisp YH3NKIap Xoi-
TAIMIIMHAHT aCOCaH Y4 XWI BapHAHTH Y4dpadiau (21-pacwm):
&ii-A xapdu 6wnax GesrwiaHany (MHImM34a arch — €i), cupr-
MoK, — L xapdu O6unan 6emrunaHamy, (AHrE3va [oop —
cupT™MOK), YpaMa — W GriaH Gerrunanamm (wurmszya Whorl —
Vpama).
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20-pacs. MenEpaa Ba xposocoMa

aHoManHsulapHza atd TpHpanmyc-
JIap4 OYPUATHHRHT YIrapHIUIH.

1-Maray casnponnunz, 2-ayn cuHApOMH:

22, 3-Tlepetzencaittt — Tepsiep CHHAPOMUIA.
4-Mesipna, 5-Knaftudeabrep cHinpoMusa.

21-pacm. JJaxTHIOCKONHS YCYARHHHT CXeMaTHK AQonacy.
a-Bapmox M3NapH, 6-maNKINdp YHIUKIAP XOMNAIININ TYPIapHHY CXeMATHX HGOmananumy.
1-afapacumonr (YpacuMoR) 2-CHPTMOXCHMOH, 3-ERCHMOH,

Eivtap sHr xam Tapkanran BapuadT 6¥mm6 (6%) Tpupanu-
ycnapu 6ynMainn. YHUHI Kuppalapu 6apMoOK éCTHKYACHHH
KVHAanaHrura Kecub yragu. CUPTMOKIAP SHI KYI TapKai-
rad BapuaHT (60%ra AKuH) xucobnaHany. BapMoKHUHT 6up
TOMOHMEAH OOoIUIanu0® MXXKMHYM TOMOHHIrAa eTMacmaH fHa
GolLIaHFId HyKTara — opKara Kaitaau. CaprMoxiapaa 61rra
genvra 6ymamm. CuprMoK pamdal TOMOHIA OvYWICA pagual
cupT™MOK, peitwnamu (LF), yarHap TOMOHra O4mwiICa yabHap
cupT™OK, neitmwiama (LY).

Vpamanap yprava yacToraga Tapkaaras 6yau6 (34%) xon-
HEHTPUK HYHaIraH M3YajApaH TAIIKWI TONAAH. YpaManap-
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la MKKHM JejisTa Mapxympgup. lOxopmma KypcaTWwiras ydra
aCOCHI YM3HNKJIap WIAK/UIapaH Tallkapy 6OIIKA IIAK/LI1ap XaM
yupaiad. Mypakkab MKXKM JeNbTaIM YM3MKJIAD IMAKIN XaM
ypaManap BapMaHTHIAa KUPUTHIAOH. )

IIianeTamMyusna swaiaUras Typiid MIWUIATIIAD OpacHIa aco-
CHil 6apMOK, M3J1apH IAK/UIAPUHMHT TAKCHMIAHULIHN Xap XHI-
Jdp. MoHroIoMLIapAa UKKY AeIBTAN 1aKiUIap Ky, Aejb-
TACH3 YMBMKIAD INAKUIAPM 5Ca KaM yypaimm (IOomysIsanysa-
HuHT 2% SKMHMIA). AKCHHYA eBPONOMIIApAa CHPTMOK Ba
&if mwaK/UTapK KVH yapaitmy. Herpouanapna 75%ra sSIKMH CHpT-
MOKj1ap, 27%maH XaMpok, ypama 1maxuiapu yupaima. ByH-
Jait papxjap MaBXyMINTH Tydaiv AejibTa WHIEKCUHHU

DLy = AI; *}iw x 10 dopmynacu épramuia aHUK1a0, OJAMHUHT

KANCH 3THMK IypyXra KUPHIIXHY aHHKIam MymxkudH. Maca-
naH MoHronoumtapaa IL,, ypraya onranga = 15,7 ra, eBpo-
noumiapaa (pyciapua) = 12 7 ra, Herpommwiapaa (suru [BU-
Hed) = 16,0, apcTpanusiu aﬁopnrel-mapna sca = 17,0 ra TeB-
raup. TepH YM3HUKIAPUANHT TaK/IaHMIIH 9MOPHOTEHE3HMHT
10-19 xadratapunan GonviaHagu. 20-xadTama nywTsa Tepr
YH3MKIapy aHMK KypuHagu. [lamwusip pensed makIIaHU-
¥ HepB TOJNANADMHUHT TAPMOKJIAHWUMHUTra GOFIMKIUD. 6
oNIaH KeiuH mamwuigp peased TYIMK HIAKLTAaHMG, XeHuH
YMPHHHI OXHDHIaYa yMyMaH Y3rapMacAaH cakjaHand. Xap
XWI TabCUplap HaTXacKaa (KyMHI, COBYK, OJIUPMIN, IIA-
KaCTIAHHIN) TePH XAPOXATIAHWIIMAAAH KeAUH aBBANITY X0JIaT-
JATH NaNWUIIp YH3HKIAp MIAKiM sTHa KalTajaH TUKIaHAAM.
DaxaT XKapoxXaT1ap XyAa 9yxyp Oy1ub, OMpUKTUPYBYH TYKH-
Ma YaHIMKIap¥ XOCW! OyiaraHjaruHa aBBajiIry X0JaT Kawra
THUKIaHMAaH |,

JIaKTWIOCKONIMAHHHT MUKIOPHUH KypcaTkmuu cudatuma
YMYMMIl KMppajap COHM XucoOlaHagw (Kuppaiap COHMHM
XHcobIam y9yH Mapkas3fayd JenbTaraya 6y/raH yu3ukiap ca-
Hanamu). Ypraua onramga 6urra 6apmoxaa 15-20 kuppanap
MaBXy#mup. Xammacy 6ynu6 yHTa 6apMOKAA ypraya ONraH-
Aa dpKaKIapia yMyMuit Kuppaiap coun 144,88+ 51,08 aén-
gapda aca 127,23+52,51 ra TeHraup.

Vuaxal?mapna Mypakkal TepH YM3HFM IAKUIAPY YHT Kyiga
KYIIPOK yupaiim. A€nnapia Ypamainap spKaxiapra HvcbaTan
KAMpPOK, CHPTMOK;1ap Ba €ilitap 3ca KYIpOK, yIpaniu.
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Tepu YM3HKIapH peibedu UPCHI XKUXATHAH ACTEPMHHA-
WsLIaHTaHAAD Ba NOJAMICH MPCHNIAHMII THIIMARZ HACIHAH-
Hacnra YTand. Mono3sHroT srusakiapaa Tepd YM3HKJIApH
MaKIM KOHKOopAaHTiur4 0,8-0,9 ra, AU3NToT STH3AKIADAA 3Ca
0,3-0,5 ra Texrnup. llyHuHr yyyH xaM Oy ycyamaH Srusax-
JIADHMHT 3UTOTAIMIMHM AHMKJIAAA KeHT (oixanaHmwIany,

Keitnuru #wapna fepMaroridguxa yoyman TaO6uér re-
HETUKACHIA KeHI KYUIAHWIMOKAA. by yCcyll XxpoMocoMa CHH-
EpOMIapura TamIXue Xyfumma xymwmmya yeyn cudatuga
KYIUIAHWINHIA MYMKUH.

Macanad xXuHcHif XpoMocoManap COHHM y3raprasja (aHe-
VIUIOUAUS) YMyMUA Manwilp Kuppajiap coHu ¥arapagu. X
XpOMOCOMAIap COHM KAH4Ya Ky 6Gyica, yMymu# Kappaaap
cOHW mywda xamaiub Gopamu. I, C, E tpucomusiiapuxa
6o xadT YHIUKTAPUHUHT HYHATMNLIapH XaM yarapamy (22-
pacM). AyrocoMasap aHeyIUIOUAMANAPH XaM YMyMHIH K1ppa-
JIap COHMHMHT Y3rapumura cabab 6ynamu. Macanan ypama-
JIap Aespid yapaMaiy, pagyai CUpTMOKiap Kytpox, IV 6ap-
MOKAa yupaimd, E rpucomuscuna daxar inap yapadinu
(ymymuit kuppanaap cond 0 ra Tedr 6¥namm). .

HayH RacaUIMIya YIbHAP CHPTMOKJIAP KYIIPOK YIpaiy,
atd Oypgaru 80° ra axyH Oynamw, KadTHa IyKyp KYHIAIAHT
6ypma (“maitMyH” Oypmacu) ygpaiiuu. Kudokunokaa €inrus
Gykyrun Gypmava 40% rada yapadns (2% Ypuuara).

[Naray cuHapoMuAa Ei1ap MUKAOPH OPTaiM, YMyMMI KUp-
panap cond xamasay, IV Ba V Gapmoxiapra pagan cupr-
MOKJIap KYIIpPOK, yapaiiny (yMyMuit nomyasumsiga sca I1-6ap-
MOKHa), t TPUPAOWYCHHMHT AMCTAN CHDKMINK HATIKAcHIA
atd 6ypuaru 108" rawa opram.

OaBapAC CMHOPOMHUAA XaM €iap coHH opranu (6 éxu
YHO2H XVIIpOK, 6apMoKJIapaa), KadT YH3HKIAPH CORMAIAMIY-
I Ky3aTWIagd.

Mymrradakropuan NaTonorusga XaM HepMaToTnuHKa-
HUHT V3rapunutapy Kysatuinama. [usodpenus, kauwm xu-
aber, ceMEpHIH Ba 1Ty Kabu MpcHit MOMMIUIH KacaUTMKIapha
nepmarormmuka yarapagd. Jlexun 6yHnai kacawiiKaa Aep-
MATOTTIHHHMKAHMHT ¥3ura XOC Y3rapuIllapH Ky3aTHIMaimd.
LiyHuHr yYyH Xam RepMaTorMHK TeKIIHPUILIAD HPCHi
KACALTUKKA TAMXWC KYWUUIHUHT GAprad-6up acocu Gynu-
10 MyMKWH 3Mac.
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Jlexun mIyHmai OYIMIINATA KApaMacaaH Kacan npobaHi Ba
yruHr GEHOTUIIMK CORIOM OTa~OHANAPK Xamia cubeiap reHo-
THIA VXIHALIDTHK SeMeHTIIAPHHI AHUKJIA JJ03UM GyiraHna
gepmarormbuKa Kynaik ycyn xucobnaHam. Macanan nepMa-
TorTd¥Ka YXIMANUIATH aCOCKIA Kacal podaHi KApHHAOULA-
Pu YpTacCHIA Xarap Aapaxacd I0KOpH OYIraH IypyxiapHy ax-
paru® o;mb YIapHM [UCIIAHCEP HA3QPaTHIa KMl MyMKHH.

JlepMaTorTHQUK MawWIyMOTIapHMHT [IPOTHO3 aXaMHATH
OynHIIM XaM MYMKHH. Arap fJepMatorinduxa KypcaTkadia-
.PH YMYM [TOITYJIIITMA JNapaXaCcHIaH KaHya KaTra (apk, Kwica
1Ipo6aHE y9yH IPOTHO3 ifyHYa HOKYIall XucoOnaHaxH.

IV BOB.

UPCHH KACAJIJIMKIIAP BA VJIAPHHAT
KJACCUPNKAIIMACH (TACHUDH)

XIX acpma upcwil KacaJUIMKIAp Xyla KaM YydpallauraH
KACAUTMKIIAP KATOPHIa KHPHTHJIAD 34H, XO3Mp 3¢a Xap KaH-
Ja¥ MYTAXACCHCIMKIATY Bpawiap aMatuéTHaa upcusIra 6or-
MK, OV7IraH KacaJUIMKAap XyJa Kyil y9paMoxaa.

Xo3mpna 4000 AKMH MPCH KACAUUIMKIAPHUHT MaBXY[-
UrH MawTyM. Xap ¥win kamupa 100 ta npcuil Xxacayumikiap
aHMKIaHMOKa. ByHra ca6ab 6upuHynpas, ¢aHHUHET ToDOpa
PUBOXTAHUG OOPHIIM HATIDKACHIA OaM OPraHM3MUIA Ky3a-
TWIAOUTaH XapaCHIAPHMHT UpcHi, GHOKMMEBMH, HH3RON0-
UK MEXaHU3MIApU ToDOpa Yyyxyp YPrasMIMOKAA, WKKMHYA-
JIaH, 3KOJIOTHK MYXHUT LIaPOUTIAPUHUHT Tobopa HdnocnaHuod
OOpHUIIN OfaM MPCHATHIA KeJIMO YNKAIUIaH Oy3MIUILIaPHA
Kyna#tupMokaa. Mipcumit Kacawtukiapad OHTra YMyMui ry-
PyXra KHPUTWIMIIK ACOCHIA KACAUIAPra OTa-OHATAPUHUHT
XUHCHE XyXaiipanapy opKanu ¥1rad upcuit axGopoTHUHT Oy-
swmnulapy €ragn. Mpcuit xacammmxiapHUAT Xap Xun Kiac-
cuduxanysuiapn Masxymaup. Upcust 6y3miMUUIapHHRHT
MHKIOPMI K¥pcaTKirsiaprra acocaauub: MoHoreH (6Hp ren
MyTallMACH HaTXacKla Keaub ymMKaauraH) Ba nojiures (6up
HeYTa MyTaHT PEHJIAp TAbCHDPHIa PHBOXIAHAIUIAH) Kacaj-
JuKiIap TaoBYT STHIATN.

HMkKuH9# XU KT1acCHOUKAIMAHUHT ACOCHAA 3Ca MyTa-
nusIap Kiaccuduxauscyu €rany, 6yERa yIapHUHT HOMH-
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ra Kapab, MexaHu3MNIapyHY JapXoj TACABBYD KIIMLI MyM-
KHH.

1. Ten xacammuknapu.

2. Xpomocoma KacaUIMKIapH.

3. lN'eHOM KacalnuKIIapy.

4. pcuit MOMWUINK €KM MyILTH(AKTOPHAT

(X¥11 OMIUUIM) KaCaJLIKKIIAD.

TabuuiKy, MOHOTEH Ba IeH KACAJUIMKIAp GurTra rypyx-
OUp, YYHKH Oy KACAUIHKIAPHUHT acOCHAAa AMPUM TeHHUHT
MyTarsick érand. MyraHT red ayrocomaga €Kd reTepoco-
Mana KOWIAIINIIK MyMKUH. ['eH MyTaldsiiapy MeTaboInsM-
HUHT TyFMa HYKCOHJapura oqub KeaquuIH, SbHM OHOKHME-
BUH HamoE€H 6ymmum MyMkuH. byHmal Xxacarmuknapau ¢ep-
MEHTONATHIAp Aeiunamu.

MepMEHTONATUSIIAD HATHKACH (DU3MOIOIUK (DYHKIMSIAD-
HUHT Y3rapuiii (MacajlaH KOHHWHI MBHII CHCTEMACHHMHT ¢a-
OJUTATY Cycaliiiiy) €XH MOphOIOrHK Ge/IMWIADHMHT Y3rapHIy
(nOMMIAKTIWINA-KYTI GapMOXTWMK) cubariaa HamoeH 6yimi-
um MyMKHH. Jlexur 6y XosaTiapHMHT acocHi cababy — 6up-
jlaMyy OGMOKMMEBUHN HYKCOH SKAHTMIHMHE YHYTMAacIHK KEpak.

Bamb3aH reH Kaca/UIMKIAPUHU MOJIEKYJISIP KaCaUTMKIIAp Ae6
XaM aTtanany, 6y 6mwran JHK monekynacu napaxacunaru 6y-
SWTHMILIAD MABXySINry TabKwiiadagd. Byspmai kacawtuk-
napHH $EeHOTUNMK HAMOEH GYIMINUIa Xapa® HYKIEMH KWC-
JIOTAIApP, YTIeBOLJIAp, JUNKANIAP, MUHEDPA/UIAD ATMAlIKHU-
M Gy3WIKUUIAPU Ba XaK030 TypyXjapra axparuiagy.

XpoMocoMa KacaUIMKIApH YIyH XpOMOCOMAnap CIpyKTy-
pacu Y3rapuimi xapaktepnumip. by Xonatnapna xam yarapui-
JIap ayToCOMAIapAa €KM reTepocoMasiapia Ky3aTwinub, geie-
nus1ap, HHBEPCHUsLIAp, AYIIMKALMUIAP Ba TPAHCIOKALHAIIaD
cugardna Hamo€H OYnmminy MyMruH. Tub6Mi reHeTuxama 6y
TYPYXIa XpOMOCOMAIap COHMHMHT Y3rapUiip HaTHOKACHIA Ke-
MO YMKAMUTAH KACAUTMKIIAp XaM Kuputuiagy. byuuia 6us “xa-
CALMKIIApP” CY3MHM WAPTIM MAbHONA MIUIATIIAIIHHY YHYT-
MaCIMTHMM3 KEDaK, YYHKHM XPOMOCOMA KACALTUKIADHHWHT
KEeYMINY “KacaUIuK”~ TYWIYHYaCHIa YHYAIUK TYFPH KeIMaifiy,
IIYHUHT yYyyH XaM THOOMH TeHeTHKana KYIpoK “XpoMOcOoMa
CHHAPOMIApH™ TYILIYHYacH MIpIaTWiagu. HOKopuAa Tapkua-
nab YTraHuMi3gai reHoM KacaUIMKIApU XpOMOCOMAiap Co-
HUHUHT V3rapuily HarxacHga Kenu6 uukagu. ByHua xpo-
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MOCOManap COHMHMHI Y3TapUIIM TaILIoN TYILIaMMHMHI 6y-
TYHJIMIHYA OPTHILM ([TOHIVIONANS) €KH allpM XpoMOcCoMa-
JIAPHUHT COHMHWHT OPTHINM €K{ KaMaluimy (aHIYIUIOMIUA,
TeTepOIUTONINA) XOMIATHIA Ky3aTWIMIOH MyMKHH.

Xap Xt MyTalHIADHUHT OfaM YdyH aXamusTa “Upcu-
ATHUHT XyXalpaBuil Ba MOJIEKYJISID MeXaHU3MIapy MyTaiH-
scu” GynumuIa Kucxaya 6a€H KwimHrad. Mpcuit kacauiuk-
JIApHH T€H BA XPOMOCOMA Kaca/UIMKIIAPH TypyXjlapura axpa-
THIN Kyiuaary cabab;iapra Kypa Kynaimap. 'eH KacaUTAKIapH
OUTTA TEeHHWHT MYTALMACH HaTHXacuna xenub umkubd, ai-
puM epMEeHT KaMIWINTHHUHT TOP CHMIITOMATHKACHHK Ha-
MOEH Kwiad¥ Ba 6y XacaJUIMKiIap aBlIOIKaH-aBlIoOATa ¥T-
Kaswiaoyu., XpoMmocoMmanap abeppaliMsulapd €KM COHMHMHT
V3rapHIIK HAaTIXAcHaa Keanb uuKagurad XpoMocoMa Kacal-
JIMKJIAPH 3Ca OTa-OHajdapla Ky3aTWIMAcHaH, YAapHUHI 60-
Janapuia Mypacha6 PUBOXTAHHUIN OY3HIMILIADH KOMILIEK-
CcH cudarHia HaMOEH Oymaxu.

Hpcuitnanuii THNUT2 Kapad reH Kacammmapn' a) ayro-
COMa-AOMMHAHT 6) ayrocoMa-peleccuB, B) XMHcra GORIaH-
raH Kaca/UIMKIap Typyxjiapra akXpaTHiafd.

Xpomocoma Ba TeHOM MyTaLMsUIapuua Gemopna xacad-
JIMKHUHI TYIUK, IMaKIn (MyTauysiap rameralapaa 6yirasna)
€KM MO3aMK INAKIM (MyTalLHsUIap 3UroTa MalaTaHUIIMHUAT
WIK GocKUWIapuaa Keaub YHMKKAHUIA) KY3ATHINIUA MyMKHAH.
ApHM XoraTiapia KPCHM Kaca/UIMKIIAPHUHI KIIMHUK KJac-
crdUKANMICH XaM KyulaHwiagy. KiMHUK xnaccuukanms
ab30 B4 CHCTEMa IIDMHIMIIATA aCOCIAHTaH: MacajaH, KYIOK,
TOMOK, OYypPyH XaCaJLTHKJIADH, HEPB CHCTEMAacH. TepH Kacasi-
JHKJIApH Ba X0Ka30. Jlexun Gyunai xiaccupukauys mwaprin
OVJIMIUIHIMHE YHYTMACIIHK Kepak, UYHKM alHaH O6up X1
XacalUtnk O6upiaMay Hamo€H 6ynummMra xapa® xap Xui ry-
pyX1apra KMpHTIWIMNIM MYMKHH: arap aBBal Tepufa HOFiap
€KM TyT'yH4anap na#igo 6ynca Helipodubpomatos 6wiaH xa-
CA/LIAHIaH LIAXC TEPH KaCAUTMKIApH KIIMHUKACHR, arap yHaa
MHS YCUMTAcH maigo 6Ynca, HEHPOXMPYPTHS KIHHUKACHIA
pasonanuinn MyMmxuH. Hlyumait kuiub Heiipopubpomaros
UPCHR KACAUTMTM TepW KACAUIMKIAPH TYpPYXHra xaM, acab
CHCTEMACH KACAUIMKIAPH TYPYXHUIa XaM KUPHTWIHIHHA MyM-
KUH. YHIAH TaWIKAPY UPCHU KacaUIMKIapaa 6up Bapakaitu-
ra OMp Xawya CHCTeMajapia y3rapduulap HaMoéH OYnamy.
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IIyHuHT y9yH XaM MPCHil KACA/UIMKIADHUHT TEHETHK KJac-
CHUKAIMACK KyJaigup Ba acOCaH LIy KIACCHPHKAUXINAH
doiiganaHwIany.

TFEHOM KACAJLTUKIIAPH

T'enoM xacannukiIapH (XpoMoCOMAap COHU aHOMASTHsIIA-
p¥). TeHOM KacaWIMKIapM XpoMocoManap COHMHMHT ¥ara-
pyioura Gommk, 6¥51Mb, HaTKama MpCHdl MOIAHWHT )xyna
XaTTa y3rapuuuiapura cabat 6yiand.

Burra XpoMOCOMaHUHT OPTHK, 6YIMIM (TpHCOMMA) EKM
OUTTAaCHHUHT XaM 6Ymummy (MOHOCOMHS) Xyaa Kyl reHiaap-
HYHI OPTHKYA €K¥ Kam Oymummura onu6 xeiragu. By a3ca y3
HaBbaTHRA Xyda XYI GeHOTHIHK GelIrMnapHUHKI Yarapuiou-
ra cabab Gymanu. Bynaai xpomocoMa aHOManTHsLIapy (CHHI-
POMJIapH) OJATAA YAAPHHA OupuHuy OYIHO aHuK;Iarad Ba Tac-
BHUPJIaraH OJIUMJIAP HOMH GHIaH aTATIAmH.

ABBaJI ayTOCOMAa AHOMATHIApH OWIAH TaHHIIAMM3.

AYTOCOMA AHOMAJIMAIAPH

Meiio3 HaTmxacupa rameranapra 23 T1a xpomocoMa (22
ayTocoMa+1 rerepocoMa) SbHH rarvlOMA TYIUIAM TaKCHMIIA-
Hamd. AMMO Meo3 Xapa€uu (1- €km 2- MEHOTHK GYIMHMII)
6y31Uica rOMOJIOTHK XpPOMOCOMATIap Xap Tal raMeraiapra ax-
panmMmai xonagy. Harixapma xpomocoMmanap COHM KaM €Ku
opTK, OYaran ramMeTtanap Xocwi Oynamu: macanaH, raMera-
JIapXaH 6uTracuma 24 XxpomocoMa, HKKMHYMCHAA 3¢ca 23 xpo-
MocoMa anukiIaHaZ¥. Oraia”Hum BaxkTHAa OyHmail ramera-
JIap XpOMOCOMAJIap COHMHMHI aHOMAIMHCH OYIraH 3Urora-
JIADHH XOCHJI KWIafy.

KynruHa TpHCOMUSLIH 3UTOTANap PUBOXIIAHANM, MOHO-
COMWSUIR 3MTOTANIAP 3Ca ALIalnra naékarcus 6y:u6 pusoxiia-
Ha OIMAauau.

21 XpoMOCOMAJaPHUMHT aXpajMal KOTUIIMHU KyHuIaru-
92 TACBUPJIALI MYMKHWH:

P 442 + XY X ¢ 44a+ XX

Fameranap. 22a+x 22aty (1-20)a+(21-2)a+22a+X
(1-20)a+0+22a+X

F {(Sonanap)

1) (1-20)a- 2+(21-3)a+22a-2+XX
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(Jayn cHHIDOMIV KH3)
2) (1—20)a-2+21a-3+22a-2+XVY

(Jayn cHMHAPOMIH YFILT)
3) (1—20)a2+21a+22a-2+XX

(21 ayrocoMa MOHOCOMMSACK — siTaMaiin)
4) (1—20)a-2+21a+22a:2+XVY

(21 ayrocoMa MOHOCOMMSICH — SATIaMalin)

Byxnmen sxxot XypuHub TypubIuxy, 24 XpoMocoMaty Ty-
XyM XyXaifpa otanaHranzia 47 xpomocoman (21- xpoMocoma-
HUHT TpucoMmsicH Gwian) 6osa pusoxsianu® Gopanu. 45 xpo-
MOCOMATH 3HIOTaNIap 3ca HoOya 6ynamm. [y tapaxa layH xa-
CAUTMTVHHEHT TPACOMMSUTH BapHaHTH INAKUIAHaM. (23-pacM)
JlayH KacalTMruga reHOTHIl Kyiunarmua e3wiamn 47, XX-21
&xu 47, XVY-21. Jayn xacaumry 94T KYIT yIpaiiuray ayroco-
Ma TPHCOMMSACHAVD, IyHIHTAEK 13 Ba 18 ayrocoMasnap Tpuco-
MMSICH XaM yupainu. By KacaumMKIapHMHT XapakTepid Gerrv-
nape Kyiupa BJlenn (1984), C.H.Koaiosa, (1987), ®.Dorens
Ba GoumanapauHr (1989) ManayMoriapunad oipagaHwTad
XONa Ty3WwiraH Xagpaia udopanaHrad (7-Kansan).

IIlysu anoxuaa TabKUIIANl JIO3MMKM, AYTOCOMACH TPH-
COMMSAIM 3MPOTAIAPHUHT 96% AKHHN 3NEMWHALMIAHANN
{H06ya 6¥namt), IYHHHT YIyH XaM OYHIal CHHAPOMIADHIHT
yUpam 4acTOTACH XOKOPH 3Mac.

ByHnmai# cHHIpOMIIApHIHT KETHO YUK ca6aﬁnapmm Ty-
IDYHTHEPHIIra Kenradga Kyiu Myaumuduiap oTa-OHANApHHHT
¢umra (bupuHyM HapbaTIa OHAHWHT £IIMra) KarTa SbTHhHOp
tepumanu. 13, 18, 21 ayTOCOMATAP TPACOMHACH ownaH Ty-
FIWITaH GOJIATADHEHT OHAJAPWHM €M KYITMWIMK XOWIapaa
35 €mimaH K0P IKAHTHIY AaHUKJ/IAHTaH. Eum 40 nan roxopu
6yiraH oHajapAaH TyFAITaH GonalapHMHr 1% ra sKMHHZAQ
21 ayrocoma TpucoMusicH, 3,7% ra sxuHnaa 3ca 60mKa xpo-
MOCOMa aHOMaJIMSIapH Kys3aTWind. ByHOa# GoajJapHUHT
oTalapHHy €M KynuHga 40 fad omuk 6ynand. (aMMo GyH-
Jia OHAHUHI €mMra DORTMKIMTHHEN XaM YHYTMACTUK J03UM).

Hayn cuxupoMuHKHT 20% OpTUFM OTaHWHr €HIMra 6OF-
JIAKJIATH aHUKJIAHTAH.

HyHucy 35TH60pra ca30BOPKH TPUCOMMAIN BAPUAHT €N
KapHpOK OTa-OHANapAaH TYFWITaH foanapia yupaca, €ui (20-
25 énr) ora-oHanapHY .~ OOJaapUAa TPAHCIOKALIMOH BapH-
aHT xyupox ydypaitmu. Uy mapca uuxkarra cazoBOpXH Tpu-
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coMIt BapuaHTtuga cubesap YIyH XaB( XaMpoK, TPaHCHOKA-
LIMOH BapMaHTaa 3ca 26% raya eramy. Axyiv 3aud 6omanap
opacwa [avu cuumpomu 21% rava eramn. Onurodpenns
X051aTH MIHOTHsaH Gonwtal, Kacaulapia YKuil, €311 Kobu-
JMATUHHAHT PUBOXIAHMIUY MYMKHHJIMIAra KaJap Ky3aTila-
IH, Nexkud abctpaxT Tadakkyp (Xarro OEIHE apHpMeTHK
xucobnanwrap) xyna nacr oy MyMKuH. KIMHHMK CHMII-
TOMJIApHTa Xapab TpucoMHs BapHAHTHHHI TPAHCIOKALMS Ba-
PHMaHTMIAH aXpaTnul KUAKH. Mo3auka BapHHATHAA 3Ca Ka-
CULTAKHUHT KIYMHUK KYPUHUIIY MEBLEPUI Ba IATONOTHK Ka-
PHOTHINIK XyXalpalapHMHI MyHocabaTtura 6ormuK. Arap
MebEPHI KapHOTHILIM XyXailpajap KYI ygypaca KacajUMK-
HUHT KIMHUK KYPUHMIIY aHUK, 6YImaitan, TpMCOMHSIIM Ka-
PMOTHILIADHT TOIIMIN YYYH Xy#a KY1I Metada3aga IUIaCTHH-
KaIapHM TEKIMPHIL JIO3UM.

Jlave cuHApomiIH 0ojianapia MMMYHHTETHUHT CYCTIHIH
HATKACKIA IOKYMJIM Kaca/UIMKJIAD Ba €éMOH cudatin ycMa
Kaca/lUTMKJIapy Xy yupaiiau. Tub6uit EppaMHuAT XM #yara
KYWILTMIUY YIAPHUHT SIUANl MYLJATHHE y3adTHPraHIurHra
(30-33 €mrravya) xapamacaas, IMMYHHTET CYCTIUTH YIaDHUHT
VAMMUHMHT acocuit cababu xucob.1aHagy.

SAHTY TYFWITAH YaKATOKJIADHUHT TAWIKY KYPUHMIOH Y3H-
ra Xoc 6¥aramiury yayH ayrocoMa aHOMATHSUIAPHTA TALIXKC
KYMHI yHYa KMiuH amac. (24-pacMm). JlekuH TpHCOMHUS Ba
TPaHCIOKAlMA BapUaHTIAPUHHM daKar KapHOTHIIMHY Ypra-
HHMII OPKATH aXpara OJHII MYMKHH.

AyTOCOMATY TPHCOMHSUIAD CIIOHTAH aGOpTIapHMHT aco-
cuit cababnapunan xuco61adanu (7 Tagas 1 tacuzma) 21 ayro-
CcOoMa TPUCOMHSICH CIIOHTAH 60J1a TyLIMIH XOMaTIapUHUHT 2%
HY TAIOKWI KWIanW. YnapHUHT yypamn uactotacw E, I, G,
A,B,C rypyxinapu TpucoMusIapuaa tobopa KaMaiub Gopa-
au. By TpucoMmsulapaa XaMm OHa EIIMHWHI OpTUO Gopuurm,
CIIOHTaH abopTyciap 4YacTOTACMHUHT opTH6 Gopuimura ca-
6a6 6Ynanu.

AYTOCOMAa TPHUCOMMSUIN Ba TPAHCIOKALMS CHHAPOMIIH Ka-
CAJUTMKIAPHY JABOJIAIN XYAa KMAKH Ba caMapacusaup. Aco-
CaH CHMITOMJIApHra Kapab NaBONAIMHMHT parbaTiaHTUpHII
ycywiapunas doigaagrialy.

IOxopuna kenrupwirad 13, 18, 21 ayrocomanap sa X, Y
reTepoCOMMSLIAD AHOMATUACH 3MTOTajIap, XOMWIANap, OHa
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26-pacu. Mepemencxuit — TepHep cHHAPOMHHHEHT XapaKTep/aH Gemuwiapu.
a-Heittpodmins “Horopa Taéxgack™ GymMacimi, 6-coFmox atn HefrpodruAza “HOPOPA
TAEKIACH” MARXYIUINIH, B-3METCIHH XyKaApacKia XHHCAA XpoMaTHi GYTIMACIHIN, r-COFTOM adn
SMrTeail XYXAAPACHIA XHECHE XpOMATHE MANKYUETH, X-GYHUHT KAnTATHTH, G9fNinz
KAHOTCEMOH 6YpMa ha MHaRTHIHIM Genruiap MAKKYIIUIH, c-CORIOM anaszia (1) sa
Mlepenrencxnik — TepHep cirnpoMigs (2) atd yuGypaary, X- XapRorpassa.



KODHMRA PUBOXTAHA&TraH IyHITiap, sSHTM TYFWITaH daxa-
JIOKJIAPHMHT S1mab Koaumura osud Xemmu, 6y XxpomMocoMa-
JIApJa HHEPT XOMaTRArd reTe POXpOMATHHHUHT KyTiurura 6or-
JIEK, 1e6 xpcobnaHanuw. ByXpoMaTUH KYTl Oyiarag XpoMoco-
MATAPHUHT COHY Ba TY3WIMIMHRHT Y3rapuuuUIapy raMeraiap,
3HFOTANAp Ba SMOPMOHIADHUHT AIOBIAHIMTHHUHT KaMaku-
uvra onub xenamy. ysusr yyyH Xam abopTycrnapHu IMTO-
TeHEeTHK TeXIIMPHATAHAA IIYHIANK XPOMOCOMATAPHAHT TCHOM
MYTALMIAPY KYTIPOK AHUK/IaHa 1. XpoMocoManap COHMHUHT
AHOMATHSUIAPH MKKUHYH TYPYX rerepocoManapra SORTMKIMD.

T'etepocoMa aHOMANUIADY KYIIMHYA TaMeTaiap Ba 3MIO0-
TANApHUHT HOOYH Oymuiura o1ud XeaMaimd, ITyHUHT yYYH
XaM Oynpalt aHoMalnmsUlap 9acTOTACH IOMyJISLMsUIapAa aHya
10KopH 6¥1anu. [eTepocoMa KaCaLIMKIIAPUMHMHT acocu#t 6es1-
riwiapy 8-%kamBanxa Kypcarwirad. (8-xampain).

leTepocoMa RHOMAMUANAPHHMHT KeSTHO YUK MEXAHN3-
MIApYHE IyHIA# udomanam MyMKHH.

Py 44a + XY x ¢ 4a+ XX
Tameranap 22a+X 22a+Y 22a+XX 22a+0
1) 44a+XXX; 2) 44a+X0; 3) 44a+XXY; 4) 44a+Y0

1) X tpucomusacu (tprimio-X); 47, XXX;

2) X monocomusicu (Ilepemesckuii—TepHep CHHAPOMH)
45, X0;

3) rerepocoManap tpucomusicy (Kiaitudensrep cunapo-
Mn); 47, XXY;

4) reTepocoMazap MOHOCOMMSACH (3MTOTAa AlIail oiMai-

on), 46, YO.

By CHHMADOMJIADHHMHT Taspudy XanBaiza xemnpmran
(XagBanga KypcaTWwiraH MyauinGJapHEHT YMYMJIRIIMacH
6rian).

Tpunno-X Ba Kiahtapensrep (26-pacM) CHHApOMIApH
KyImrHYa 1 €Ky 2 MeHOTUK OVAMHUII AaBPIapUAa XpOMOCOMA-
JTAPHAHT AXKPAIMACTHTHEZH Keadd wuKaxzs, X MOHOCOMIICH
aca Meiio3naH KeduH X €k Y XpOMOCOManapHHMHT HYKOTH-
JMIOM HATMKACHAA Kelaub uMKany, fie6 TaxMuH KWIMI MyM-
KHH.

SAHru TyFwIrad yakanokjiapaa 45, X0 /46, XX éxu XY Mo-
3aUKIApHHHT “cod” yypamid JOKOPRAAIH TaXMUHHMHI HC-
6ornaup.

6—~K. H. Huuron6oen 81
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VPTAYA YMYMH I KUPPAJIAP COHH
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Kuppasap Kearawry asmpomssp)
(KYZATHIRAAP COHF)

25-pacM. KdaHcu# XpoMocoMaap aH3YIDIOHHSICHIAA KHpPPa-
nap coHH (Q) Ba KMppalap KEHIJIMTH Y3rapHuUapH.

VIKaswiran TeKIMpUILIAD KApHOTAIHIAry &1Fu3 X Xpo-
MOCOMA OHANAH YTuumHH, #yKoTwsiran X éxu Y xpomocoma
OTAHMKY SKAHIUTHHHU KYPCATIH.

XuHcuit XxpoMocoMatap XHHCHH GenTwnaity, IyHKy ynap
XWHCHH BeanapHuHr Supnaviuu quddepenimanyscura Tap-

32



cup xypearamy. Earus X xpomocomacu 6ymran (Illepemesc-
kuii—TepHep cMHAPOMM) KarTa €IIIard Xu3idapaa XuHCHii
6esnap pympMeHTap Xonatia 6¥nuumm xysatuiaazu. (25-26-
pacM). byrunr cababu GupiIamMuy areHesus smac, 6aIku ne-
TeHEPALMAHMHT HATIDKACH €6 TaXMUH KWIMHAIM. .
HuKu Ba TANKHK XUHCHI ap30NapHAHT MEddepeHImanms-
CH YPYFIOHIA MLUIA0 YMKAPWIANWTAH 2 Xl MOIara GOFIHK,
Arap TecTecTepoH Ba TYXyM MYIIMHUHT Pelpeccopy Muad um-
KapIUIMAca TAIIKM XUHCHI ab3071ap aéjUIapHHKMra Xoc 63mub
pUBOXJIaHAMM, GadakoH Ba TyXyM HYiU1apu GOLUIAHFMY KyPTaK
xonarupa Gymam. AMMo agiapra Xoc (eHOTHI (3pKaK IeHO-
TAm GYITraH XoIma) TeCTECTEPOHHMHT OKCHI PELEITOPH Ie-
dexTrna Xam yupaiimy. eHorum, roHaganap Ba GeHOTAITHHHT
6up-6upUra TYFPH KSIMACTHTHHEHT BOIKA KYPHHHMIIDIAPH XaM
yypaiiml. YIapHMHT MeXaHHW3MIApH XWIMa-XWi Ba Xyda My-
paxkat OYITaHINIH YYyH Yapra ajloXHOa TYXTaIMaiMu3.
AyTocoMa Ba rerepocoma rpacoMusuiapunal dapxiau yna-
POK X MOHOCOMHMACHIA OHA €KUM OTAMMHI €I0M KAaTTAIUTH
ponp YitHamaizy. ‘
bona Tymras xonatTiapia KapMOTHIl TEKUIMPWITaHAA ay-
TOCOMAJIAp TP €KM TETPAILIOMAMACH Ba rerepocoManap
TPHCOMMACH GYNTaH XoMIIATap XaM yypaimu. Kyaa xam yd-
papurad Mosauumam: 69, XXX /46, XX éxu XY xowiapuga
XOMIIA/Iap sidali ONMHIM MyMKWH, aMMO Ylapaa Xyaa Xyn
HYKCOHIAD PHBOXJIAHMIIY CHHIAKTIINS, FepMappoouTH3M,
KPHITOPXU3M, HEPB HaJacCHMHMHT 6MTMail KOMWIIM, Kama-
jlaKk napia xonoboMacy, aKiui 3an@iIuK Ky3aTwiaay.
SHTOTaHHHT JACTNA0KM MainaTaHWIUIApHIA XpPOMOCOMa-
nap TAKCUMIIAHMIIWHUHT Oy3unuuoiapy Oup TyXyMIH 3TU-
33aK/Iap — MO3AMKIAPHUHT TyFWIKIIMra onu6 xenamu. Byn-
Jail Mo3auKiIapHHHT TyFwmMmd Kympok epemesckui —
Tepuep cruapoMuna, 6ab3an 3ca JlayH kacaumruga yuapai-
1. YIapHMHT MOHO3UTOTAJIMTH aHUK, O6yica 6yHmait sru3ak-
Jlap Xap Xwi reHoTHIUIap Ba QeHOTHIUIApra 3ra 6ynagu.

XPOMOCOMAJIAPHMHT CTPYKTYPABHI AHOMANTHAJIAPHA

XpoMocoManap CTPYKTYPACUHMHI Gy3WIMILIADH XPOMO-
coMma abeppauuanapy geitwiand. Abeppaursiapiad U30Xpo-
MocoMalap Kyn yuypaumu. MsoxpoMocoMarap MeHO3HHHI
MKKMHYY GYIMHULIYAA XPOMOCOMaHUHT KYHEATAHTHTa (HOD-
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Magard Kabu y3yHacura amac) OYIMHUALIY HATIKACHAR XOCHI
oynanv. Bynama#t ycynma xocwn 6yiaraH xpoMocoMalapHHHT
61pU Xap MKKaja Y3yH eIKalaH, MKKHHYHCH 3Ca Xap MKKajaa
KanTa elKagaH ubopar 6Vmanu.

OrananradpaH KeiMH 3uroraja 6utra eaxara Hucbarad
MOHOCOMMS, NXKHHYH €jIKara HucOaTad 3¢a TpUCOMHA XOCHT
OYnamut. V3yH Ba KaiTa eika Oyiiuya MOHOCOMMS Ba TPUCO-
musutap 4, 5, 8, 9, 10, 11, 13, 14, 15, 18, 20 xpomocomarapra
Hucbaran xocui 06Ynanu. by aHOMATHATIapHUHT KITHHUK KYpH-
HHIIK XWIMA-XWI 6Yn1u6, YIApDHUHT MONMYNSUHOH YaCTOTACH
aHHUKJIAHMAaraH, yJIapHUHT 6atadcwn U30xy TUOOUET reHeTu-
Kacura GardmiladradH Kyu KYIIaHManapfia KeITApWIran
(H.I1.Bouxos, 1978; B.Jlenn 1984; C.1.KoanoBa Ba 60IIKa-
nap 1987; E.T.Jlwsun Ba Gomkanap, 1990).

Jlenequanap — XpOMOCOMAHMHT aitPUM KHUCMIHHMHT eTHIN-
MacJIBry 0y1u6, KICMaH MOHOCOMMSI KYPHHMINVIA 103ara Yu-
kamyi. Bynpmait abeppaumsira 5 XpoOMOCOMaHMHT KanTa efxa-
CHHUHT eTHmMaciuru 46,XX (éku XY) Sp-"Mymryk 4uH-
KUpUFH” CHHEPOMHM sixKon mucon Oynamu. By xacammk
IIYHAAafl KaM CUHAPOMIAD KATODHIa KMpaaukd, OyHEa GHT-
TarnHa Oejrura Kapab® (IHru TyFIITaH YaKUIOKHUHT HUFIa-
I MYIUYK YHHKMPUFMHHI 3¢aaTaln) 6eXaTo TAlXHUC KYAMIL
MYMKHH.

XpomocoMaTapHUHT Oy XWIZATU aHOMANWIApUia Musi-
HHHT, O3HUHT, JODAKHWHI, CKEJICTHUHT, KY3HUHT, KY;JIOKHUHT
KYII COHJIM PUBOXJIAHMII HYKCOHJIApH OONAHUHT YIHMHIA
cabab 6ynany.

CTpyKTypaBuil aHOMAUIMLIApA3 KACALUIMKHUHT KINHHUK
KYPHHHMIIK K1 XUXATIAH XPOMOCOMANIAD COHUHUHT Y3rapu-
mura GOFTHMK aHOMAIHSUIApra yxmab Keramy, LIYHWHT Y4yH
XaM AaHHK TaXuc Ky#uiiga $axat IUTOTEHETUK YCylmaH
doitgananum 103uM. Mo3sanxa popmanapura TaINXuC KyHAum
aH4ya KMHUH, IIYHUHT YYYH XaM KYTI XyXa#palapHUHT Kapy-
OTHIIVHR aHHKJANl Ta1ab KWIKHANM.

XpoMOCOMAJIADHUHT COHH Ba CTPYKTYPAJIAPHUHI aHOMa-
TWUTAPYAA KACAUTHKHUHT KIMHKK KYPHHRINE YHIHT Keunlm
OY3IIHII THIDIAPUTa XaMIa XPOMOCOMAIAPHKHE Typaapura GoF-
JMK, X.aMMa XpOMOCOMa CHHIPOMIIAPH YYYH PUBOXJTAHUIII HYK -
COHJIADMHUHT KYIUIMTY XApaKTEPIHIMp (KHCMOHMH Ba PyXHit
cTaTycnapHuHr Oyswmiumra oul 30-80 aHoMamusiap KysaTu-
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JIMIIY MYMKWH). AHOMATHSUTADHUHT O¥pra Ky1wimb Keauum
KYII CHHEpOMIap YuyH Xapaktepiuaup. (.M. Jlasiok, 1974) Ba
6y Tamxuc Kyiumnira épaam Oepaad. YMyMaH oJIraHoa reTepo-
CcOMa AaHOMATUAIAPH AYTOCOMA AaHOMATMSIApUra HUCOaTaH ¢H-
TIIPOK KevazH, 6y 3ca rerepocoMalapia IeHap COHMHHHT
kammrara 6ormuk, (X-xpomocomaga-100, Y-xpomocomana 3-
10 Taraya rewiap aHMKJ2HTaH).

JlexuH, aiinan 6uTTa CHHIEPOM OWIaH KacaLUIaHraH Xap
XMJ Kacajrlapia KJIMHHUK KYDUHHLX Xap xwi OVImiy MyM-
KuH, GyHuHr cababu 5ca xamuraya aHuKjgaHMaradH. Moszaux
dopMasIapHIHT KAWHUK KYDUHWIIUIADWHYE aHUKIAIN KUAHH
Ba yiIap XaMMa BakT eHrwi Kevamd. Hopman KapuoOTHILIH
XyXaipajlapHUHT GOpIHMIY YPHUHH TYIZUPHUIN (KOMIIEHCA-
mwsUtam) BasdgacHyd Gaxapanu.

H3oxpoMocoManap maxmypard CTPYKTYpaBHH Kaiita Ty-
SWIMLLIAP X-XPOMOCOMAHMHT Y3YH €IKacHAa yIpainu, aMMo
aliHaH Vima XxpoMocoMa ¢aoiicuananunbd, bapp TaHavacHHM
XOCHT KWIAmy Ba XaMMa XyxXaipanapia HopMmail X-XpoMo-
coMa ¢aon 6¥nmanu. Ynapga Bapp TaHauanapu TeKMIAPWI-
rasfa ynap Xymxa iupux 6y1u6 xypudagu. by kacamnap lle-
pemiesckuit — TepHep CHHAPOMIM Kacawiapra yximmab xe-
Tagu.

Jenemusiapra “MyuIyK YMHKHPUFK® CHHIPOMMAAH Talli-
Kap¥ 4-ayTOCOMAHMHT KaJlTa €TKACHHUHT eTHLIMACTUIH, €KX
18 ayrocoOMaHMHT KaiaTa €KW Y3yH eJIKACHHHHI eTRIIMACIH-
TY Xy1 yupaiimu. ByHzaa 18 ayrocoma Karra eKACHHMHT €THIL -
Macaury KyTHYa OHAHWHT €U XaTTa OyiIraHma Kysarusa-
au. Bynpait xpoMocoMa xaiiTa Kypwidnulapy 6ynraH Goma-
Japia XUKAUH XUCMOHUM XaMJa PYXuU¥ XaM4YMWJIMKIapu
Oymamy Ba YMpH aH4a Kucka 6ymand.

HopMman pusoxiaHuiga Xuagui 6y3mIniiap XIKACH-
MOH XpOMOCOManap XOocHiI GViraHaa XaM Ky3aTWIagH.

byHpmait xpomocomaiapaa XpOMOCOMaHWHI Xap MKKaja
OXMPTH KUCMH Y3WIAMM Ba Y3WIraH OXMPTH KUCMIIap 9c¢a KanTta
6upukub Xanka xocw! KwiagW. byHzad Xoiaraap KaM y4-
paiy,

XPOMOCOMa/IapHUHT CTPYKTYPAaBUH KaiTa KyPUIHILIADH-
JAaR GupH TpamcioRamugiapREp. ByHaa XpOMOCOMAHUHT ajf-
pPUM KHCMH Y3WINO, ¥Iia XpOMOCOMAaHMHI OOMIKa KUCMHMTa
€xd GolKa XpoMocoMajiapra XOHnalu6 KOMHINKY MYMKWH.
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MyBoszaHaTnanmay TpaHCIOKALIADAA TeHIapHUHT Gupu-
KHMIL IypYNJIapH ¥3rapca XaM, XpOMOCOMAaJIap COHM Y3rapMaifnu
Ba (eHOTHUILAA Ky3ra KYPHHAP/IM Y3T4pHULUIAD Ky3aTWIMaiiu
(BJIenu, 1984). PoGeprcoH TpaHCIOKAIMACHAA XPOMOCOMa-
nap coH® 45 Ta 6Yiu6 GyHia aKpoLEHTPHK XpOMOCOMaiap
Y3YH eiKanapu 6wiaH GUpHKaay, VIapHUHT KANTa eIKanapu
3ca HyKoTwiamy, OyHuaH cuEapomiaa XaMia deHoTnIa Oy-
SWIMIUIAD Ky3aTHIMAaNIH.

15 ayrocomanaru PoOGepTcoH TpaHCIOKAI[AACHAATMHA Xap
XH1 KACAJUTHK CHMITOMIAPH (CEMUPUIL, MYRIAK/IAD [HIIOTO-
HHACH, aKjui 3audIMK) Ky3aTunangn.

leHeTHKTADHUHT Ky3aTUIIMTA KYPa arap owiafa Gup Heda
Mapra 601a TYHIMIIN Ky3aTHICA Ba PHBOXIAHMI HYKCOHIA-
pu 6yaran 6onanap TyFriIca, KyIIMHYa 6y MyBO3aHATlaliMa-
rad TPaHCIOKAIMAAAH Aano;1ar OGepanu.

Ora-oHanapaad 6HpYAa MyBO3aHATIAMITAH TPAHCIOKALMSA
6y7ca yraa desoTn HaMo€H Oynimacian Oojaiapuia HaMo-
€H 6y MyMkuH. By deHoMeHHuHT cababu mIyHAAH B60-
patTKy MyBO3aHATAAIITAH TPAHCIOKALIMA OV IraH ora €K1 OHaIa
raMeToreHes XapacHuIa 4 Ta TUIIATH raMmeraiap XocHi 6yna-
Y, YJIAPHUHT 2 THIIH OTAIaHTaHAa Goilalapia JyILIAKAIAA
Ba IeJlenus YIYH XOc OYIraH PHBOAIAHMIN HYKCORJapHHH
KeJITHPUO YHKapanu.

FameTanapia XpoMOCOMANapHHHT Xap Xu1 abeppauusia-
PH yuparaH¥ y4yH 6yHnai owragaru 6onanap xap xui ¢eHo-
THIITA 3ra 6ynamxu.

Hazapuit XuxatnaH ojraHga TpaHCIOKAIMAIAPHIKI COHY
Bexucob 6YIMINN MyMKHMH, YYHKH yJIap XpOMOCOMAIApHUHT
Xap KaHjaai HyKracHOa €Ky OupaaHura Oup HeyTa HYKTacHIa
KeINO YUKUUIK MyMKWH. LIYHHHT y4yH XaM WIMHR anabu-
€mapa yJIapHUHT SHTH BapUaHTIapH TYFPUCHIA MaBiyMoOT-
Jap Tobopa xyuaiiub GopMoxaa.

XpoMocoMa aHOMATHMSIAPHHUHT YaCTOTACHHH AHMK aii-
THIO KUAHH, YYHKH [IUTOTEHETHK YCy/UIap KEHT KYIUIaHWIK-
¥ Ba TakoMWpIamu6 6opuidm HaTMXacuaa OyHmAll cHUHZ-
POMIAD COHM Ba YACTOTACH TYFPUCHAA MAaIyMOTIap ToGopa
KYTIPOK TYIUIAHMOKIA.

YMyMan onrasga MiyHaaH Xyjaoca YMKAPUII MyMKHH: TIpe-
HaTal JaBpia ViMMra Ba CIHOHTaH abopTiapra KyIMHYA Io-
JIMTLIONIUA Ba TpucoMmsaiap cabab 6ymamm. A, B Ba F rypyx
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TPHCOMHUAIAPY Y3UHUHT JeTalk TABCHPUHKU raMeTatap Ba
31roTa 60CKHINIA€K HaMOEH KITa a1, MYHMHT Y4YH XaM abop-
TYCapHH TeKILIMPraHa KaMm y4ypauju. Ayrocomarap 6yiuya
MOHOCOMUSIAD XaM raMeTa Ba 3HrOTAHMHT yiumwura cabab

6y1amn, pakaT X-MOHOCOMUSCHIATHHA 5 — % XonaIiapia

TUPHK TyFwini KysaTwiagy (H.T1.Bodkos), Mo3anuusyM, xpo-
MocoMa abepaumsutapuiia abopTycnap 4acToTacH aH4Ya KaM-~
JAD.

IepuHaTan HaBpAE XPOMOCOMa aHOMANMsLIAPH B¥irad 92~
KAJIOKJIADHMHT COF 6osTasiapra Kaparaszaa 2-10 mapra xXy1Ipox
yndwH Kysarwiagy. Yana Tyrrad 6osanapiaa Xap Xul TMII-
JIaTH XpOMOCOMa aHOMAIMsUIApy BaKTura erud Tyruirax 6o-
Janapra Hucbaran 3-4 Mapra KYIIPOK YYpalUX TeKIIHpHI-
Jlap OPKAIK aHWK IAaHraH. Xap XWwi PHBOXSIAHUALT HYKCOHJIa-
pu O6winad TyFIraH Gojajlapfia XpoMocoMa aHOMAIUUIApU
aH4a XTI yupalrd XaM aHMKJIaHTaHOaup.

TEH KACAJUTHKIAPH

By XacajUIMKIapHUAHT 3THOJMOTHMK OMHIM — aipuM IeH-
HUHT Myrammicuaup. HIyHMHT yayH Xam OyHZadl KacajulMK-
;1ap MOHOTeH KacautHkiap ied araiany sa [.Mennen KoHyH-
Xapura acocaH upcwittanamgu. TeH Myrapusacy depMeHT
TYSYWIMIIKHHHT V3rapuuiMra €Kd YHRHT (Gao/LIMTHHUHT CY-
caivmmra onub xenagu. Kymawimk Xowiapaa CTpyKTYpaBHd
rewiap Mytapuara ygypadau. Iemornobunonarusiapia Ba
Katop (bepMeHTOnmaTMHSUIAPAa Oy Xy/noca MYTIOK, TACAHKJIaH-
ra’Haup. PerysaTop rediiap MyTanusic HaTWXacH Ieb ryMoH
KWIMHTaH KacAUTAKIIApra TajiacceMus, nophupust, “xaltuy
LIMpacy XMAH”, OpOToALMEYPUsS Ba OOLIKA KaCALTHKIAD KM~
pamu. .

leH xXacaUIMknapy XxaM XpoMOCOMa KacaLIMKiapH Kaby
MO3aWK2 IIaKIWa YYpall¥ MyMKUH (3UTOTAaHMHI GOuUIaH-
FUY MafiIanaHum 60CKAWIapruaa MyTalms Kenub YUKy Ha-
Txacuja). Hazapuit xuxarnad Kaparanga xap Oup red my-
TALMATE y4palud MYMKWH (XatTo Oup HeduTa MapTrarava),
LIYHUHT YYyH XaM IeH KACALIMKIAPMHMHEI COHM XYINa Ky
OYIMIIN MyMKHMH. XaKuKaraH XaM xosupraya 2000 mam op-
TUK TeH XaCAUIMKIapY AHWKIaHraHd, STHOIOTHK OMWI —
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MYTAHT TeH AOMMO TabCUPUHM Kypcatub® Typuinv rydhaiin
KaCa;UIMKJIAp CYPYHKACUI'a AaBOM 3Tadyd Ba Ky4aiub 6opagm.

K¥m ren KacajuMK;IapuHUHT Oup;iamun cababu — MyTaHT
red, OHOKMMEBHIA PeakIIMANAPHUAT OUpPIIaMIH aHOMAT OKCHI
depMmenturada pa PeHOTUTINK CHMNOTOMIAprada Gy3uimm
3aHXUPH aHWKNaHTaH. Bynpail ren xacaumkiapy GHOKMME-
BHM IPUHIWN acOCHua, KaHlali OKCWLIADHMHT Y3rapUIIATa
Kapab xinaccuburanysiaHagy (hepMeHT, TpaHCTIOPT BA CTPYK-
TypaBuii okcwUIap). Macanan, ramaxkrosa 1-docoar-ypumawr-
TpaHchepasa GepMEHTHHUHT GaO/UIMIH cycaiiradma XyXai-
.panapaa OXWpHraua lapyalaHMaraH rajgakroza — 1-tocdar
TYTUIAHaAY, Oy X0JIAT 3¢a YIIIeBOX ATMalIMHYBHIAry Karop dep-
MEHTATHB PeaKuAsLIapHuHr Oy3wIdmmra onu6 xenamd. by-
HUMHT HATIKACHAA K¥3 (KaTapakTa), ¥urap, Musl QyHKIUsLIA-
P Ba yMyMUH DPHBOXIAHHII Oyswiuum GiladH Xapakrepia-
'HajMrad TalaKTO3eMMUs KACAUTUIM KeJub YHKANH.

OeHwIMuUpPoOy3yM KHCIOTACH METabOIU3MUHNHT OMOKM-
MEBUI MEXaHU3MIIAPH Xap XWI 60cKHYNa OY3WIHLIDIAPH XaM
KATOP MPCii KAaCA/LTHK/IAPHUHT KeJIM6 YuKuinTa cabad 6yiu-
IId KyHHUNard cxeMmana kKol udonaianran (27-pacu).

CTpYKTYpaBH# T€HHHHI MyTaIHACUIa MHCOI KHIHO
Bitepe-Jlamio¢ CHHAPOMUHY KEITHPHII MyMKWH. By cuuz-
poMJa MYTaHT TeH KOUIAreHHWHI aHOMAajJ CTPYKTYPaCHHH
Kotamrupagd. TPaHCTIOPT OKCHJI T€HMHMHT MyTalMsSCHIa
MH3MHTA YMIAMCH3IMK CUHAPOMHUHHM MHCOJ KHINO KeJITH-
PHII MyMKHH, O6yHUHT HaTHXacuia Oyiipak Haiualapuia M-
SHHHHHT TPAHCIOPTH (TalUWIAIIK) Oy3mwiaau. Babsad 6urTa
KACAILTUKHUHT Y31 XaM HOMHHAHT, XaM PelecCHB THITAA Up-
cHitandiud MymkuH, HIyHUHT yYyH XaM TeH Kacajulukiia-
PHHUHY KIMHMK KYPUHUIINAA FETEPOreH (XMUIMa-Xi);IuK Xa-
paKkTepIMAMD.

ABIOIHHHT OPOTHO3UHY AHUWKJIAWIAA BA ONTHMan HABO-
Iall yCYJTMHMM TAHIAIHA UPCHH KacaLIMKIApHU (eHOoKo-
TUATAPAAN aXpaTall XyJa KaTra axaMustra sragup. Pexo-
KOIASUIAP/a KACALTUKHUHT cababyucy MYTaHT reH smac 6arn-
K{ TAIIKK MYXUT OMMIIAAMD. AXmy Ypraswirad MOHOIEH
KacalLI¥KIapra 6upaaMun OYy3WIHIIM aHUKIAHTaH GepMeH-
TONIATH KaCAIUKIAPHMHYE MHACON KILTHII MyMKWH.

I''mugoreH, LIMKONpOTeHMIap, MYKOIIOJIMCAXapUUIap JIH-
IMUTADAVIHT XKAMFAPICIAIL KACR/LTMKIAPH, IIyPUH Ba DUPH-
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MUIHH, aMHHOKHMCIIOTAIAp, yIieBomIap, 3apdob Ba 3purpo-
Ut PepMeHTiIapH anMall MHYBIADUHUHT Oy3IIHILIapy, rop-
MOHOIeHe3 OY3WIMII KacailuK;Iapy Ba OOIUIKa reH Kacaln-
Jixiapu TaoByT 3TUIand. Bab3n KacaTIMKIADHUHT 6up-
JaM4M OYSWIHIIM XaIHuraya aHuK;JagMaraH. MacainaH, ramky
cekpels 6€3APUHUHT CeKPEeT aXPATILTHINY Oy3Wwiiiiy 6u1-
J1aH XapaKTepIaHAOMraH MyKOBHCIIMAO3 KaCA/UTUTH OyHIa Mu-
coul OYnamu, YHHHT WAKUIApA XaM XWiMa-Xwigup. byHmai
KaCALIHKIIapra HepB-MyLlaK JucTpodusacu, seipodbudpoma-
TO3, CYSK TYKMMAcH Oy3wyius Ba GOLIKATADHWM XaM KHDH-
TR MYMKUH. LHyHS TabKMATaW JI03MMKH TeH KacaLIuKiIa-
PH opacuia TeHOKONHLIap XaM yupaitnu. [eHokonusu1ap xap
XWI TeH MYTalUsDIapMHEHr 61p X GeHOTHII HOMOEH KIIH-
WATUD. -

MacataH, diomeHH Mymak guctpodusicu Ba Bexxep mu-
crpoduscuna 6up xw1 QeHOTHN HaMOEH OY1amgu, MKKajIacH
XAaM 9PKAKIapHAa yupalixy Ba YaHOK KaMapH, K¥J Myaxiapu
rMIOTOHHUSACH, JIOpA03 Buiad XapakTepilaHany, “YpIak opu-
mHr”, KacaLIaHTaH MYyIIaxjiap IICeBXOTUNEpTPODIACH Ky3a-
TANARM.

JlexuH apamHesHra xapab (Typiau éniia GoILTaHHIuH), TyX-
Ta OMOKMMEBUI TeKIMMpPHILIAD €paaMuia Oy MKKY Kacai-
nUKHY 6mp-OupugaH axparyil MyMKHH. by Kacauuknap X-
XpOMOCOMA TEHIAPMHUHI MYTALMACH HATHXACHUIA Keaub
YHUKATH.

Hpcewii KACAUUMKIAPHURT KIHHUK LONUMOPOUIMH IeH Ka-
CAUTMKJIAPMHHHT AUArHOCTUKACUHY, JABOJALIHN Ba Npodu-
JIAKTUKACHMHHU KMUUKIamTUpai. Macanan deHmwikeToHypus-
1a GeHIUTATAHMHHKMHT MEKAOPH KOHA Ba CHMOUKIA Xap XU,
(heHOTUNHNK KYPUHHIUIM XaM XWiIMa-XuI OYmaluy MyMKUH (28-
pacMm). :

AJNIMAIIMHYB HPCHIA KaCAUIHKIADH TUNHK “OHOKHME-
BUM” MyTauusulap xucobnanamd. By xacamiukiap upeumit
Ba KIMHUK XMXATAGH XWwIMa-xwiadp. ByHmal xacammmk-
Jlapia OMoxMMEBHMIA Kapaxada KaMYWIMKHY aHRK aHUKIAm
MYMK#H. AHOMAJI OKCHJI CHHTe3ura cabab 6¥ayBym xamyu-
JMKIAPHY KIHHUK CUMIITOMIap MaiIo GYIMIIKMAAH aBBaI-
POK, aHHKGTIAIll MyMKHH. Jemak, 6y KaMUMIMK V3 BakTMOa
AHUKJIAHCA KACA/UIMK PUBOXIAHWIIMHUHT OJAMHM OTMIIN
MyMkdH. Tamxuc KaHuya 3prapok Kyiuica Ba pasonaur
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BOLUIAHCA TEPATIEBTUK YOPATAPHMHT CaMapaTop;IUry IIyHya
w0xopu 6Vmagu. [yHUHT yyyH XaM nonysuMAnapIa KyIrau-
JIHK aJIMALIMHYB KaCAUIMKIApPUHUHI YUYpall YacTOTacH KaM
OVIMILKUIa XapaMaclaH -0y KacaLIMKIapHMHI IHArHOCTH- ~
Kacura cneuduK EHIOWHI — CKPHHHHI YTKa3uiy YyCyIH
unw1ab aukmirad, KCCT (XaxoH COFMMKHY CaKJjIall Tall-
KIWI0TH) Oy AHArHOCTHK YCYIHM wyHaail Tabpudaaizu
“CKPHHMHT (37aKIaH VTKA3uW) — XaBOOHMHY Te3 OJNUILTA
MMKOH OepajguraH Tecmiap, TEKWHpHLIap €plaMuia aB-
BaJl TAUMIXHC KYHHUIMAraH Kaca/LTHKIAD Ba KaMUYMIUKIIAaPHH
TAXMUHUA apdKIail yeyaugup”. CKPHHMHT IIporpaMMma-
napu énmacura (YMyMHU{ MOUYISIUSA opacuna) €xu cejlek-
THB (MABJIyM KacaUTUKJIAD KOHTHHCHTH OpacHia) YTKasH-
Jag¥. XO03Uprd AaBpia €mracura TeKmUPpULUIAp UMMYyHO-
depmeHT yeymtap €épaamusa Esponaga @KV, rumotupeos,
Oyitpak ycty Oe3anapMHWHI TYFMa THIIEPILIA3HsACH, Tajax-
-TO3eMHSt KacaLiMKiaapura HuchaTaH aMajira OIUUPH.IMOK-
na. KeidimHru Baxkraa c¢xpuHmHr rexmupunuiap AKlza,
Anriauana, Ucpowiga, XAPaa amixunasy axyaninap opa-
CHJA MPCUN XMXAaTHAH HOCOFIOM OWNIanapaa OojaTapHUHT
Teii-Cake kacaTivry 6wiaH TYFMUIMIIMHK OJUXMHH OJWII,
AKIU Ba Wranuanma xap Xu:1 reMONIOOMHOIIATHA T€HAAapH-
HUHT TAallyBYM.IaDMHY aHMK;Jall Makcafula KeHr Xy Lia-
HILIMOKJA. .

CeeKTUB CKPHHHHEP Maxcyc Makrtaiiap Ba HOTHPOH.JIAD
yiinapuia, KauMHMKanapaa Hedponorns, remaronorud, og-
TATLMOJIOTHS, OPTONEVs, W4aK HyTuMIapyaa CYPYHKAUIH Ka-
cajulap KOHTHHIeHTHAa YTKasunald. Yiapaa CHHNUK Ba KOH
HATHB X0JIaTa €K1 KyPUTIWITAH Xoaa1na Texumprsiamt. CKpu-
HUHT QaraT gacTiaPku TAIUXUCHU KYHHMINTa MMKOH GepraHu
Y4yH, aHHKJQHTaH HIaxciaap ardarra Maxcyc aiHk ycywlap
6unaH KyIUMYa TEKIUPHIHILY JTO3UM.

AMpUM Kacasuiapa MHTELIEKT Cycaluim, ManoTus, 6ab-
3wnapuia nebwunk, Gomkaiapnaa aca BMOSLLUIMK 1Ak~
JIOA HAMOEH OVIMIM MYMKKH.

[eHeTuK reTeporewlnkaa KIMHUK roIuMoOpduimMra Ho-
TeHETHK TabuaTiary Tauiky MyXHT OMWUIApH XaM KyuuMya
TabCUP KYpcaTULIY MYMKUH. by X01aTiapHy TaliXuce KyRuigEa
Ba 1IpOQMIAKTUKA HOP~ "apUHU aMIra OLIMPUIIA YHYFMac~
JIMK JIO3UM,
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Kacanma ren xacaumurura TyMOH TYFILIMIOWIA PYXMil Ba
XUCMOHUH pPHBOXJIAHMILAAH OpKala KOJHII, TOMHDP TOPTH-
HIMIT XaMAaa nape3 cudaruparn HepB CHCTEMAacH Ba MyILIAK
TOHYCH OY3MIUIIY CHMIITOMIapH, aifPHM OBKAT Ba AOPH MOJ-
Jajapura YMIaMCH3INK, CE3rd ab30dapy OY3WIHIUIapy, Xap
XIWI MAKPOZHOMATHSIIAP MaBXYIUIUIH 2COC OYIMITI MyMKHH.
MoHoreH naronorusacy 6ynran 6emopnap TYpIM COXa Bpay-
JIapy HA3APHTa TYIIXMIUK MYMKMH, INYHHHT YIYH XaM aMaJd-
€T Bpawiapy MPCHUil naTosorsUiapy 6yiran 6eMOpHHI AMKKAT
OMNAH TeKIWUPKILIAPK B2 YIAPHM TEHETHK BPay MACTAXaTi-
ra X060pPUILIAPH JTO3UM.

MVYJIBTHPAKTOPHAN KACATUTHKITAP (MPK)

By 3HT Xy11 TapKasiraH Kaca/UTMKIAD TYPYSUIHD, yiap ofaM
KACAUIMKIAPMHMHT 93% ra AKMHUHY TAMKWI 3TaAu. Yiap
XaM Xyda KeHr KIMHHK noauMmop¢uaM 6wiaH xapakrepria-
Haw, MOK pUBOXIaHHIIMAA XaM TeHETHK, XaM MyXUT OMIUT-
napu pont YHHaayu (IIYHWHT YIyH XaM yaap myastudaxro-
puaT) KYII OMWUIK KacalUTHK/IAp KeO ataiagyu. Bynpma MyraHT
TeHnap Ba MyXHUT TabLCUpJIapy Kyunwramy, 6wrra sMac Oup
HEYTA JIOKYCAAD MYTALWANIaHTAHIMTH YIYH YIapHR TOJTHUICH
xacaJutukiap ne6 xaM atanagu. MyTraHT reHJIapHHHT caMa-
pacH XaMMa BaKT sMac, 6ajKu MawIyM MyXUT IIapoWTIapH-
1a HEeHOTUNNK HaMOEH OVNrariury yUyH yJIapHH SHa HDPCH-
srTa MOMMI Xacarwmmkiaap aeb xaM aranamy. M®Knapauur
IIATOTEHE3WHN CXeMala KyHmrarmia Hdogaramm MyMKHH:

Hopman renmap

A+B+CHI+E .......... 0 T MABTYM MYXHT

=HopMan QeHoTHN

OMHINapH
TCHOTHI
MYTAHT TeHIap ~MaBAYM MYXHT =MyAbTHQaKTOpHAN
at+ptetate .......... o
OMHJLIADH KacANTUK

reHOTHH

Kacauinkka Mpcuit MOMWUIMK ()AKAT KY3FATYBYH MYXWT
OMWUIADK TAbCUPHAATrKNHA 103aTa YNKUAIIN MYMKUH. MyxuT-
HUHT OJATHATH OMWUIAPH Ky3FaTyBYM OMWUI OYIIHION MyM-
KMH. MacaiaH ryirmii 0BKAT Ba BUHO TOJarpara MpCHil Mo-
WWUIATK 6Ynrad maxciaapa Ky3raTyBuM OMIUT 6iidiu, Mo-
WWUIUTH 6YIMaran maxciaapia 3ca OYFUMIapHUHT OFPUFUHU
KY3FaTMaCiIUurd MyMKWH.
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HIyansr yuyH xam MOKnap 03ara ynkuimm aHRK Gearn-
JIAHTaH XpOMOCOMa Ba MOHOT€H KACULTUKIapAaH ¢apk Kuia-
gu. MO®Kiapaa peakuus HOpMAacy Varaprad 6yinaau, 1OJIH-
red MyTaHT CHCTeMa MYXUT OMIULIapura OOFIMK pPAaBHHIIA
MeHeTpalsUIaHaIH.

leroM, XpoMocoMa Ba TeH KacCaUIMKIAPUAA TIOUYIAIUA-
la COFIOM €KM KacaJ Imaxciap aHHK axpanubd TypanH.
M®Kapna 3ca TamomMmwia GOIIKAYa XONaT Ky3aTWIalIy: 11a-
TONOTHK (EeHOTHI XaMMa UPCUATH Oy3MiaraH Imaxcirapaa Ha-
MOEH 6yaBepMaiiiy, OANKMA MYTAHT IeHIap Ba MyXUT OMWI-
JIAPYHUHT MMFMA caMapacd MabiIyM “derapafay” VTcarmHa
HaMoéH 6ynamu. Bomkaua afitranza M®K napna naronoruk
TEHOTUII 6VIMIDNATa KapaMacaaH (eHOTHIHNK XHWXaTAAaH COF-
JoM 6YIMO KOMMIN MyMKUH.

KacalnMKHUHT BOULIAHMIUM MYMKHH O¥iraH “gerapa”
103ara YMKMIIH MAabJIyM MYXET OMIWUIAPY MAaBXYITHTUTA GOF-
IMK, 6y7raH 6up Hedra MYTaHT TeHTapHMHT HWFMA TABCUPH-
ra éK¥ MYTaHT TeHJIap opacuia “KACALIMKHUHI acOCHi reH”
6ynummura 60FIMK,.

Arap 613 10KOpHAA TACBUPJIAHTaH CXEMaJaH MAamiIyM My-
X4T oMwutapuHu onnd Tammacak MOK o3ara yuxMmainu.
Arap upcui MOMWIIHIH 6Ynrad 6emop Y3MHHUHI OBKATIA-
HMII pauoHBJaH Kabob Ba BUHOHM YMKapub Taiuiaca mo-
garpa XypyxH KysariwiMainy. HIysmar yays xad MOK Huar
NpoOIWIAKTHKACHHHM OCOH aMajira OMIMPHIN MYMKMH. ByH-
Jait KaCAIUTHKIIAP TYPYXHUIa 10pak MILeMHUACH KACALTUTH, CTe-
HOKAapAMsi, THIIEPTOHKS, OIIKO30H Ba YH MKKHM 6apMOK HYaK
Apacy, CUHAMK-TOII KACALINIY, ICOPHAa3, IMH30Q)peHus, aTe-
POCKJIEPO3, INIAKYOMA, KaHMIM duabeT, 6poHXMan acTMma Ba
6olIKa Xyaa K¥N KacaLIMKIap KUpaii.

M®K yuyH Ky#ugarn XyCycHATIAp XapaKTepInaup:

1) nonymauMsaa OKOPH YactoTana yupanam (1%);

2) MOHO3HTOT 3TH3aKIIapHa KOHKOPRAHTIMK HMCOaTaH nact

Hapaxaga OViamu.

3) vpcuiitnanum MeHnenb KOHYHIapUra TYFPHU Kenmaii-

oy,

4) nonynsuusna (owiajiapaa XaM) KaCAUIMKHWHI KeuM-

IHH eHTHI, YPTa ®2 OFMp OYNraH KacaUTMKIapIaH Talli-
Kapy UpCHi MOMWLINTMHU ($akaT Maxcyc ycyjuiap
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OWIaHIMHA aHMKIAll MYMKWH GyaraH UHAWBULIAp

vapanam,

5) owiaga amnomnap XxWypanub Gopuwun OGwiaH naTog0-
'YK
cuMnToMIap Xam Tobopa ormpiamub Gopagu: 6ysa
(6yBuU) ora (oHA)__ VFUI
(xM3)______ Hesapanap.

6) KaCa/UIMKHHMHT KYPUHMIIM npobaHiiia Ba KAPHHAOUI-
napia yxwaum 6yann.

7) MpobanK KAPTHLOLLTAP YIYH XaBOTHPIH KapaXacy Io-
MyJAIMOH ©acToTara, oWlafna Kacajulap COHYM Ba Ka-
Ca/LTHK OFHDJIMIUIA [IPOLIOPHUOHAN OOFTHK OVnanu.

MO®K 6ymran owtanapia maxapa y4yH ManIyMoTIap mu-
FHIX Ba YHM TaXAW] KWIHIOEA AIAPHH GOopManapHM aHHK-
Jlalura Karra axaMusT 6epuin 3apyp. bysaait xonatiapaa nia-
XapaHM Kaca/LTMKKa Kapab smac, 6anrky acocuit KIMHEK
CHMIITOMIA Xapab Ty3unira KYIpoK axamuar 6epiiMoKaa.

M®K Ba MOHOreH Xaca’UIMKJIapHU OUp-OMpHIaH axpa-
THIUAA UpCHILTaHum K03GPULUMCHTHHY aHUKJIALLL XaM KaTTa
épnam Gepanu. M®PKaa 6y koadduumenr 50% maH wokopu-
POK, MOHOreH Kacaumdkiapga sca 100% ra tewr 6ymamu.
Hpcuittanuin ko3GhUuneHTH upeiit Moiwuukssar MOKna
POTHHHU aHUKJIAMTa MMKOH 6epany. Mpcuitianmm koagdu-
UMEHTHHY AHWKAAHI YIyH ajloxuga ¢opmynagan doinana-
Hunagu, 6yHeHT vyyH I Ba Il mapaxannm KapuHpouutapxa
KaCaUTHK Oestritiapura HUcOaTaH heHOTHNHK YXIIANLINKIAD
TYFPUCHIA MABIYMOTIAp OVIMION JIO3UM.

MO@Kuu 1yKyp Ypraduil upeuit MOMWUTUK 6YiIrad Kacai~
JIMKSIAPHKMHT TeHETHK BAa KIMHUK NOTAMOPdHU3M MyaMMOIapH-
HM Xafl KCIMLIAA XAT1a axaMMsitra 5ra. BUTTa KacaUmKHEHT
JOBEHIT Ba €TyK €UIIa Ky3aTWIAMUIaH WAKIIapy Xap Xl Hp-
cMit MOMWLTHKa 2ra 6ynmumn MyMkuH. MacanaH, etyk émmaru
KAHUIH [MaGeTHUHT PUBOXIAHMINMAA IOBEHWA XKAHIUTA [da-
6erra HHUCOATAH TeHeTUK OMWIIAp KYIPOK POib VitHaimy:

MO®K na ota-oHanap reHOTUIIMHY AHMK YPTAHHII MyM-
KHMH 3Mac, [IYHVHT YIYH aBIOKHUHT GEHOTHITMHY ONXWHAZH
aNTHUII XaM MYMKHH 35Mac.

[y tydaitiy MPK xatapuHyn Hazapuit xucobnab smac,
DaNKY MIIMPUK PaBMILLA, WITapH TYILIaHTaH Taxcpnﬁa aco-
CHIA aHUWK/JIaHAIH.
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Onatoa M@K JIapHUHT aBioiapaa IPOTHO3MHM aHHMK-
Jamjia SMIMPUK XagBaanapaard MawvayMoTilapaan doupa-
JaHwiamd. MacamaH mu3o@peHns yYyH SMIMPHMK Xarap
KYpCAaTKHYM OTa-OHamaH GupHm Kacan 6ynranpma 14-25% ra
(X¥HCHHU, €mUHN MHOGaTra OoATaH XoJa) UKKaja OTa-OHa
Kacan 6yiranmga sca — 68% ra TeHr Gynagm, Hesapaiap
yuyH 2,9-3,1% ra cubcnap yuyH oca 7,5-12,9% ra teur 6yna-
IH.

Hazapui XxuxaTnaH MyMKuH 6YIrad xaMMa HHKOX1ap CHC-
TeMacHHHM HHODATra OJraH XOJKa MaTeMaTHK YCy/UTapHH
KYJUTalll SMIIMPUK XMCcoIanpnary Xap Xl XxaTolukiapra 6ap-
Xxam Gepanu. MOK KacamMKIapHMHT TeHETUKACHIa Kacas-
JIMKnap OrilaH Xap XWwl MopdogoruK, 6HOKMMEBUHA Ba UMMY-
HOJIOTHK KYpPCaTKHYiIap opacuaari 60rIaHNIIUIApHH YpraHUIL
Xyla KaTTa axaMusATra >ragdp. bysnait 6eirwim xacauIux-
nap accollpaumsace 6yica yrapaad M®OKimKKa Mo WUIHK-
HUHT T€HETHK Mapkepiaapu cudaruga GoigaiaHuy MyMKHH.
Macanad, ABO xoH rypyxiapu 6wiaH sipa XaCaLUTHMIM opa-
cuna HLA ramsioturoiapy 6mwiad I0OBeHWI apTPHT, ICOpHA3,
KAHIDIM JUabeT OHKOIOTMK KACALINKIAD OpacHIary acCoOMM-
aUWsUIap aHMKJAHTaH.

“Kacamruk” TeHnapu Ba KOH TypyxjiapyW IeHUHMHI Ou-
PHKKAHINTH HATHKACHAA acCCOUMAIIMsIIApHI TYLUIyHUIE Ki-
#HH 3Mac. MacanaH, pe3yc-oMuwl I'eHu Ba JUIAIITOLIMTO3 IeH-
Japu 1-ayTocoMaHMHT OHp €IKacumaa XoinamraH. Jlemax,
arap ora éxu oHaga Rh~ Ba asumrrronnTos 6yiica, Rh— 6ynran
60JIaa 3PUTPOIMTIAD FJUTUITOLMTO3N YIpAlIM MYMKUHIIU-
IMHHY ONIMHIAH aHTHII MyMKMH.

Wpcuit MOMIWUIMK MapRepjiapvHy YpraHuill MOHOTEH Ka-
CATHKIIAD IIpeHaTan AMAarHOCTAKACH MMKOHUSTIADHHE XaM
KeHratupagy. KynruHa xo/uiapaa Mapkep OWIaH KacaUTHK
opacuiary OORIAHMINHM aHMKJIAlI KuiuH Oynamgu. HyHnai
XojUTapAa XaM Tro6mit reHeruxiap MOK 6unaH KoH rypyx-
JIap¥ OPACHIATH CTATUCTHK aHUKJIAHMIIN MyMKHUH 6YiraH ac-
COLMALMAAIAPHM Kain stagunap. Macaman HLA-B27 ramo-
THI TALTYBIHHY CIIOHOWIKT G¥IaH OFpHIL 3XxTUMOnu 81,0%
6y1agm (arap kacan ora €kM OHaja Vina rarvloTHn 6yica).
Kyituaarn xampaiga 6ap3y reH KaCULIMKCIADMHUHT Xapak-
Tepiu Genrwiap, TalUXuc KYHMII Ba JABOJIANI IIPUHIMILIA-
PH KenTupwirad (9-xaxsan).

7—K. H. Huon6o¢s 97
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PHBOXITAHMAI HYKCOIRIAPH

~ PuBoxiaHUNI HYKCOHIApHHU-TEPATOIOrN (teratos IOHOH-
4ya Maitn6-maXkpyximk) dann Yprawagu. By dan smbpuosio-
s, TEHETHKA, KIMHHMK THOOMET, dapMakonorus, HTOSI0-
rHsl, TIATOJOTHK aHATOMMA, IAaTOMOIMK (PU3IUONOrHSA, TUTHe-
HAa Ba TOKCHKOJIOTHS kabu ¢auiaap OTYKIAPHUAAH KEHT
boipananagyu. TyrMa HyKCOHIApDHH THOGHI CTATHCTHKA HYK-
Tay Ha3apAaH YPraHuul, SHIY TYPWITAH YaKANOKJIapHUHT TaX-
MHHAH 1% Ia (IpHM Xap I03Ta YaKaJIOKJMAH OMTTacHIa) HYK-
COHJIap MaBXyMWIWIVMHM KypcaTald. baw3u rypyximapaa HyK-
COMNAp wacTroTacy 2-3%Ta eTHIIM agHKIaHraH. Mabiaym
HYKCOHTapHMHT TYPIH MOUVIALMSUIAPAA Xap X4 4acrorana
VUYPAIIN AXOIMHUHT I€HETUK CTPYKTYPAaCHra GOFRIMKINTHHU
Kypcatann. TyFMa aHOMaJIMSLIADHHE TYDJIHM éuygary Gonanap-
Ha Texoupuni, 6y HYKCOHJIApHWHT XaMMa BakT XaM 6oJa Ty-
FIIMIIY OWIaHOK f03ara YHKABEPMACIMIMHM Kypcatnd. Ma-
cajlaH, KYpUI, SUIMTHIT ab30jIapH, SHIOKPHH Ba MYUIAK CH-
CTeMayiapyl AHOMAIHAIAPH KEYPOK, 103ara YHKHIUH, HEPB
CHCTEMACH KAMYMIMKIIApU (akiuil 3audiux X0 aTma) Max-
126 €mmua, XUHCHE CHCTeMa aHOMATUSANAPH 3Ca XVIHCHM
batoraTra eTHII NaBpHIArMHa J03ara YNKWIIH Ky3aTWIagy.

Tyrma anomanud cababnapiHi aHAMA3 KMIHIL YIapHUHT
TaxmuHaH 20% wpcusitra 60ETHKMACTATH, 20% 3K30TeH OMMI-
Jiapra Gormukry, 60% sca UpCHi Ba MYXUT OMIJUIADUHHHT
OMpragukia TahCUPHIA 103ara YNKUIINHKY KypCaTaay.

OMOPUOreHE3IHUHT KeYNIUY 3UTOTAHVHT TeHOTHIINAA fe-
TepMUHaUMAIamraHaup. by upcuit pactyp 6upop cababnap
TABCUpHAa Oyswica, sMOpHOreHes XapaéHu XaM OY3wianu.
Arap 6ysunMnDIap Xyna xupuuit Oyica puBOXIAHHMIIT XOMMY-
JIANOPIMKHUHT 6apBaKT TYXTAILUTA 0/IU6 Kenamy. Arap Gyau-
JMIUIAD XOMMJA YIMMMra o1ub KeiaMmaca, 4akaiok Typid
HYKCOMIap DWiIaH TYFWJIHIIM MYMKHH.

leHerk Gy3HRHUIUIAp XPOMOCOMANAP COHM €KUM CTPYKTY-
PACMHMHT Y3rapyinura €Ky reH MyTaUuuscura 60rIHK Gymu-
HI¥ MYMKHWH. XOMUNa TYLIMII XOJaTIapMHUHT 25% Xpomo-
COMa aHOMAJIMSUIAPY HATHXACHOA KeIUD IMKUIIH AHUKJIaH-
raH. ByHpail aHoManug GWIAH TYFUITAH YaKUIOKIAPHWHT
apMy MHC Ba ropax-ToMup CHCTeMalapHHHHT OFHP HyK-
COHJIApH HaTyoKacula OMpHHUYM KyHIApHAEK, Xajuok 63mamm.
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YaxaJoKAapHHHT YMYMUH INATOTOTHSCHHRHT 1%ra SKAHU-
HH XpOMOCOMA aHOMATHAIAPY TAKW 3Tag. Mupux xpo-
MOCOMaJIap COHMHUHT Y3rapHIIN XOMUNa yiiiMura cabab 6yia-
o, VII rypyx Ba rerepoXpoMOCOMaIap y3rapca XOMHJIA pU-
BOXJIAHUIOM OXMpHIraya JAaBOM STHIIM MyMKuH. HuBepcud,
IYIUIMKAIIAS THOUAATM XpoMocoMa abeppauusuiapy KYIIMHIA
XOMWIa YIuMmura oinb xeraagu. [eHETHK MO3aMLM3MIA ail-
PHM ab30Jap Ba CUCTEMANIap AaHOMANMSICH Ky3aTWING, XOMM-
* 714 S1Iad KOMMIIE MYMKMH. ['aMeTalapiari reswap MyTaLHs-
cu (omamaa 10-15% rameTanapia SIHTH MyTauUsUlap Ky3aTH-
JlaliM) Jetan re’Iap cudarmma HaMOEH OVIHIM MyMKHH.
JIOMMHAHT JIeTak FeHIap XOMIWIA YIIMKUra Ba ClIOHTaH abopr-
japra cabab 6ynaxy. PeneccuB MyTaHsuIap 5ca reTepo3UroT
XONara 103ara YUKMauJd, TOMO3HTIOT XOJNATHAA 3ca TyFMa
HyKCOHIapra caba6 6ymamu. ByHHaall MyTammsuiap XakKMard
MAaWIyMOT/Ap TETMHUTH 000japia KeITHpWIraH.

Tamky MyXdT OMWUIAPHHMHI axaMuiaTHra $agaT TaIu-
JoMup GanoKaTHHAH KeWuMHruHa pTHbop Gepuia GonuiaH-
. JlexuH Gysnait Taxpubanap XIX acp Souwrapunaéx, (Kod-
dpya Cenr-HinepHUHT TOBYK 3MOpPHOHIapHM ycTHIA ONHO
GopmiIraH Taxpubanapu) YTKa3mirad 3I@. X03up PHUIHK
ommiap (Yb Hypiap, peHIreH HyplapH, o, § Ba y Hypnap)
MaXpyXIUKKa cabab 6¥Immm aKKon aHMKIaHraH.

By oMiiU1ap prBOX/IAHAIIHEHT GOCKAWIAPUTA KaHYA 3pTa
TabCUp Kwica OY3WIMULIAP InyHYa Kywid Oynamu. HlyHwmar
VIYH XaM XOMHIAMOPIMKHUHT WIK OOCKUWIApHIA TAIIXHC
KyiHI Maxkcagnia PeHTICH HypjiapuiaH, paldOaKTHB H30-
TOIUTapaH (poHNaTaHMII KAaThbUH MaH XWIMHAXM. Arap Kar-
Ta Qo3anap TEPATOTeH TABCUP KWica, KMYHMK Jo3ajap sca
xoMmna rameranap JIHK acura Tabcup Kwinb, KeMWHIY aB-
JIOIIApIA 103ara YUKUIIA MYMKHH.

AroM Ba Bomopox 6oMbarapmHu CHHAb KypuuDIiap ILia-
HETAHMHT HHPUK PETHOHIAPHIA PafHOAKTUB (OHHM ¥3rap-
TAPUO, Xyla KaTTa XaB® TYFIMpasyl, PUBOXIIAHMII HYKCOH-
napu 6WIaH TYFWIagurad 6ojanap COHMHHM OIIKPUO 1060-
pamu.

KuMéEBHit TepaTOreHJIApHUHT PYixaTH To60pa opTid Gop-
Mmokga. 60-itwinapiaa lepmanua Penepatur Pecniybamkacu-
Ja YHKADWITaH OFPUMKHY KOJIUDPYBYM ROPH TAIULOMUIHUHT
HOXYS TabCHpH (MPCHATIA TALCHPH) YPraHWIMACAAH aIlTe-
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Ka/lapfa COTHIITA PyXcaT Gepiiuiy 6 MUHITA AKMH MaituG-
MaxpyX 6onanap ryrwmiunra cabab 6yuge. YeManapra xap-
LI¥ WULIATHIagWTad TIperiapamiap, XUHCHA TOPMOHIAp, ca-
NHnWIaTAap, 6ap6uTypatiaap XaM TepaToreH TabCHPIa sra-
oap. KMULIOK XyXanvruga, caHoataa, KyHIAIMK TypMyInna
HUUIATIWIAAMIAH KMMEBHI MOIONANTADHHHI KYITYWIMTHHUHT
TEPATOreH CaMapacy AXiM ypranwiMaras. UepOuiiyniapuunr
TepaToreH Tabcupu BreTHamparuw ypymaa aMepHKAIHKIAD
TOMOHHKAAH YTKA3WITAH “SKcnepuMeHTHa” aHUKjlaHraH. [ep-
onummiap Ba xedojiMaHTIAp Tabcupupma OYiran aéutapaaH
KYTIPOK, MAUKO-MaXPYX YaKUIOKIAp TYFWIraH.

XaTTo MEHEpaJ YFUTIAap XaM TePaToTeH TAhCHDP KYpCaTH-
I MyMKHUHJIMTH aH¥MKjIaHrad. MacanaHu, opTHKYa MHKIOD-
Jary HUTPAT/Iap HATPO30AMUHIIApra aiylaHany, yJap 3ca Xyjaa
KYWIM MYTareH Ba KaHIEPOTeH TabCHP KYPCATUIHH MYMKMH.

OBKATHHHT KMMEBUH TapknOW XaM sMOpHOreHesra Tab-
cup kypcatagu. Macanan B Ba E BUTAMUHIAD eTHIIMACINIHA
XoMIWIa YIUMHra Ba aHoMamsantapura cabab 6ymagn. Kap-
TOIIXAHYU HOTYFPU CAKJIALI HATYOKACUAA XOCHI O6YJIafuraH 1y~
TOXOJIA3UHNAPHVHI TABCHPH TYFPHCHIa KU3UKADIH Mabily-
MOTJIap TYIUtaHrad. ByHzail xapTolIXaiapHi HCTEbMOI KHi-
raH XoMWilagopiiapiaH Gouml MMACH aHOMaWsUIapy 6yaraH
9aKaI0KJIap TYFMIMIIM MYMKUHUIMIH aHUK/IaHIH.

buosorux TeparoreHnapiaH OHpH BUPYCIADIMD. XOMH-
JIANOPIMKHUHT alHMUKCAa JAacTIabky 2 oila KyM3Wiya 6mmrad
KACAJUTAHUIN Xap XWI aHOMANMSUIAp naigo OVammmura onubd
Keaganu. CyBdyedax, [IapOTHMT, T€HATUT BHUPYCIAPHHUHI XaM
TEpaTOTeH TAbCUPH TYFPUCHIA alPUM MabiIyMOTIAap TYII-
JIAHTaH.

ToxcoluiasMaHHHI XOMWIa K¥3W Ba OO MHACHIA Max-
pyXIMKIapra oju6 KeJHIIY, 6e3rak NapasHTHHUHT TepaTo-
TeH PONY AHUK XypCaTWIraHIup.

Ammo OyHIa# xoilaTiapaa HapasuT TabCHPHHM YHUHT 33-
XapiM MaxCyJloT/iapH TabCHPUAaH (KMMEBUI TepaToremsap)
€K XapopaT TabcupuAaH (PH3MK TepaToTeHNIap) aXpaTHLI
KUUAH.

KV Itk pUBOXIaHMIN aHOMAMSUIADH MYJIbLTH(AKTO-
PHAT XapakTepra sralup. XaiBOH/IAP YCTHIA YTKA3IITAH TAX-~
pubanap IIyHHM KypcaTaguky, alfHH OUp XU TepaToreH O6uT-
Ta TYPHHHI Xap XWI I'¢HETHK TH3MMIIAPUra TypiId4a TabCHD
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x¥ypcatany. HIVHHHT yayH XaM aliHd OuTTa TepaToreH 6UTTa
xommnagopaa 6ojja Tymrmiuudra €Kd aHOMANMSUIA YaKaIoK
TYFIHIIMTA ¢a0ab OyIMINM, HKKHHYNCHUIA 3Ca yMyMaHd Te-
parored Tanchp Kypcarmacaurd MyMkus. Llyaunr yuyH re-
paTorewIap COHM XyHda Kyl OYauiuMra KapamacaH XOMWIa
PUBOXCTAHUIIY OY3WIMIIAPK XaMMa BAKT XaM ydpadBepMai-
[d. SlHa IOyHJ TABKALIANI JO3MMKY OMp XWi1 THILIArd Map-
ub-MaxpyxiuK Xap Xwl cababiap HaTikacuma Keaub YyuKu-
DI MYMKHH. Xap XA TepaToreHwiap OMp Xl TUIAATA MUS,
K¥n-0€xjap pa bouixa ab3onap Gy3usMuriapura cabab 6ymu-
my MyMKkud. By Oyswimumiap xpoMmocomanap €KW TeHJAp
COHH, TY3WIMIIK Y3rapuioy Harmkacuaa Xocuil O6ynapvrad
HYKCOHJIapiaH Gapk KWIMAarawIMrd YayH Myrawsuiap ¢e-
HOXONMWSICH XUCOGTaHafU.

HUpcuit Ba MyXUT OMIILIADY TABCHPHUIATY HYKCOHJIADHUHT
yximauomk cababnapunan OUpH — Xap MKKaTa XONaTda XaMm
OMOKMMERHI peakIInsIap SAaHKUPHHUHT alfHaH OUp XII KHUC-
MJIApH 3apapiaHuIy oKubaTy 6yaumu MymxuH. Mxxusayn-
I — OMOKMMEBHI peakiysiap 3aHKWPUHKHT Xap XWI KUCM-
Japu Oy3winmivra KapaMaciad Oup XWiI Hatvxka OYnuinu
MyMKHH. [IIyHMHT YUYH XaM KYM4MiIMK XoJaTiapAa MaXxpyx-
JIMK THITHTa Kapad Kaicn Kucmpaa byswinnyiap OVIraHaury-
HE aHWKAAll KUHMH,

AHOMaIMS TUIIM OWaH TEPATOTeH TAbCUP MYXIAaTH Opa-
cHga 60FTAHMII MABXYIIUP. Xap XWI TEPATOreHiaap MabiyM
MYXJIaTha MABIYM THIAArd Madind-MaxpyXIHKIapHd KeiITH-
pub6 ynkapagu. OHTOTCHE3HUHT KAJITHC AaBPIAPMHMHI MaB-
XYUTHTH XaM Iy XOAucara HOwIMKIup.

Kartc gaspiapaa OpraHu3MHUHT Oy3yBYM OMWUIAP Tak-
CHpHIa CEe3THPIMTH Xya 1okKopu 6¥iamu. ByryH opraHusm
YYYHTHHA 3Mac X2TTO Xap OHp ab307ap yUyH XaM KajJTHC IaBp-
Jap MaBXynudp. Bup Xun KajnTUC XaBpaa TAbCHP KIWIYBYH
Xap XWJI TepaToreHaap allHaH GUp XMl PUBONCIAHMII HYK-
COHJIApHHY KeITHpUO uynkapaiy. bansu Xojgarnapaa Mabitym
TepaTOreH (Macaman KOPTHU30H) SMOPHOrEHE3IHUHT Xap KaH-
HJai MyXIaTHAa XaM OMp XWwi1 HyKcoHJIap (MacanaH CHYKOH-
JlapAa KATTHK TauTiail 6MTMail xonumm) KenTnpub ynKapa-
nu. TepaTore UIapHHHL TAbCUD MEXAaHU3MIIAPH XAJTUIa4a aHUK,
{pramwiMarad. TeparoreHnap sMOpHOTEHe3a XyXaipantap
NpoUGbEpaNMACHHE, XapaKATIaHVIUAHN, T depeHIHALAS -
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JIAHUIN XapaHNapuHM Ba XyXalpajlapapo ¥3apO TAbCHPHM
6y3anu ne6 TaXMHH KMIHHANA.

HPCHUI KACAJIUTUKIIAP FEOTPA®HACH

I'enoreorpadus €Ky NONyIAIMOH reorpadus Xap xwi pe-
T'MOHJIApAA KPCUi IMaTOIOTUSHUHT TAPKATHIIHAATH Y3UTra X0C-
JIMKIAPHY MYXUT IHApOMTIapH, 3THHK, HeMmorpadux, JHHUH
Ba OomKa xypcaTkuwiapra 6omiab ypraHaguran Tu66HET re-
HETUKACHHUMHT Bup Oymumuzup. OmaMm nonynsmuaiapuia
MasXxyZ 6yinrad ypcuit omuMopdu3M Xap Xl ajUIe/UTADHH
TAUIyBYM WHAMBUARAPHUHT MOCHAHYRYAHNIMIATA CE3WAAPNA
Japaxana TapCUp KypcaTai.

Hpcuit KaCUUTHKITAPHUHAT YUpall YaCTOTATAPHEM YpraHi
STHHY NONYJIAUMSUIApAA FeHEeTHK IOKHU 6axoranm Xap Xl Ito-
NYAUMATAPHE 6Up-6upaapy 6wiaH CONMMIOTHPMIN, adpHM
TOMYAAIMSIAPDAa MABIIYM MYTAHT TeHIap {(MahIyM Kaca/UTHK-
J1ap) TYIUIaHNI cababiapyHu TaX I KWTHI, KeTAXKAKHAa HH-
COHMATHUHI TeHeTUK IOKWHUHI OPTHIIAHA OJIHHN OQN¥IITa
KApaTWIraH KOMIUIEKC NPOPUNAKTHKA YOPANapuHH HIUIa6
YYKHIIra HIMKOH Gepanu.

T'eHoreorpadux MawIyMOTIAp XaTH KTl XKOWiapAa eTap-
JIK OYIMaraHH YYyH XaMMa NONYISUsUIapAa KACLUIMKIAp
YACTOTACHHM KYPCATHIN AHYa KAHWH,

ByHnaif KYmHA IONy/LIIUANAD Ba Xap XHI pecnytInka-
Jap nonmyasuusUapunar¥ Qapxiaap cababuHKH TYILYHTHPHII
yd9yH rednap Apeddu, axmomiap sddextu runmoresanrapu-
JaH TallKapy HONYIAUHMSIADHUHTI KEIUO YMKHII TapuxH,
MUTPALMSIIAD, MeTUCAALIMIO XapaCHIapy TYyFpUCHIArd Ta-
PHXMZ MabiymoTIapiaH ¢oiifananuingu. by mannymoriap
TANACCEMUSTHUHT OYTYH KYHEJArM JacTOTAcH OWIIAH COMUI-
THPHIIH.

lNeHoreorpaux TarKAKOTIAP oJaMIap NOMYLILMIACHTa Ta-
Hunl TAHIAHUITHUHT TAbCHPH TYFPHCHA Xap XyJocalap 4u-
Xapumra uMKoH Oepamy. Macanan f TanacceMusiHMHT, Oe3-
TaK KACAJUIMTMHKHT Iy PErMOHAA KYI YYPAIIM TETCPO3IMUIO-
Tanap doipacura Tamwnar oMWIK cudaTHaA TARCHD KWIALIH
aHuKIaHay, PeHWIKETOHYPHUAHMHT TAPKATUMUI YACTOTaCHHU
ypranuinna xam redoreorpaduk ycyn KeHr Kywranuwiay. Pe-
HWIKCTOHYPUSA TalIXMCH YaKAIOKJIapAa KAHYa 3pPTa aHUK-
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NIAHCA YHW JABOJIALI CaMapacy IUyH4Ya IoKopH 6Ymamu. Ily-
HHHT YUYH XaM GeHwWIKeTOHYpHS YacToTack 0KopH {(Tloibma,
Yexocnopakus, Upnanmua — 1:5000; 1:7000) éku xam (Cep-
manwst, Ournaagusa, Hisemms — 1:9000; 1:15000) 6¥urax
MaMJIaKATIapAa Enmacura aXONWHHW TeKIMPUIN (CKPUHUHT)
JacTypjlapura KATbUi aMasl KUIMHAIH.

Hiynman tagkuxornap ramakrosemus, I-6-OI raHxuc-
JIATY, MYKOBMCUHIO03, NeMOITIOOMHONATHSIIAD 44CTOTACHHH
VpraHymzga XaM YTKasHWIMOKHNA.

KoH TypyxIapuHUHT Xap XWI CHCTEMajJap¥ YaCTOTACUHH
IOKYMIIH KacaUTHKIIap TapKanumura 60ra6 Yprasuid Xap Xul
IIOIY/IAIMUIapAa Xap XWi TeH/ap TapPKATUINNGa Ba IOKYMITH
KACAUTHKIIaPHMHT TaWIal oM 6¥rumu €ku 631a oamac-
JINTHHY AHWKJIAOITd BKMKOH Gepamy.

Hpcuit xacaTuKIapHUHT Xap X1 NONY/ITHUsIapAa Tap-
kanu cababaapu Typnudaanp. KacalnukiapHUHT TapKATHIN
cababiapu MawIyM JOKYyCHArd TeHHMHT MyTallMsDIAHUII Yyac-
TOTACHTa, TAHJIAIl OMWUIApHUrardHa Gornuk OynmacnaH, ga-
BOJIAII CAMAPATAPWHAHT Xap XWUIATHra XaM GOFIHUKIHD.
Macanas: eHHIKeTOHYPHATA ¥3 BAKTHAA TAIXUC KYHIII Ba
VHY NABOJAIN TIOMYNAUMAAA (PeHWIKETOHYPHS I'eHH 9JacTo-
TaCHHHHT OopTHO Ketuinura ca6ab Oynagu. Xosupraua Kym
AyTOCOMA-PeleCCUB KACAUTHKIAPHUHT IONYIAUAAIapuIa
TApKAMMIN YaCTOTAIADH SXIEM aHUKJIQHMAaraH.

ByHpmait MaBIyMOTIADHM SHTH TYFWITaH YaKaJIOKJIApHH
€omacura TeKIYPHII { CKPHHUHT) OPKAIM OJIMI MyMKAH. By~
HHHI Y9yH nomyirsuuaga 70 MUHITA 9aKATOKHM TeKIIMpHIO
JIO3UM.

Kyimna @.Porens Ba 6Gomxanap (1990) TOMOBMIAH aHUK-
nanradH OKY TapKamill 4acTOTAMAPHHY KeJITHpaMH3.

10-modgan

Xap X4 omyISnEsiapas eHAIKeTORYPASRART TAPEALRI SACTOTACH

Peoon QKY macromck
Tonsua (Bapumaga) , 1:7782
Yexocnosakug (IIpara) 1:6618
Tepmanasa ([JP) 1:9329
TOP 1:10934
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Permost QKY gacrorach

ABCTpHS:
IFapiix 1:8659
Fap6rit 1:18809
HIpetmapus 1:16644
Opamms (DenaK) 1:13715
Jarst 1:11897
IIsexps (CroKronsM) : 1:43226
Lt inbi Nl . 171111
Axrms: JloHpoH 1:18292

Margecrep 1:7707
AKIII  Bocror 1:13914

Topraeng 1:11620
Kanaga (Moupeans) 1:64442
Ascrpams (Caxnei) 1:9818
Sinodns 1:210851
Hcporn  Amrxesasmitnapna 1:180000

AmxeHazaiacnapaa 1:8649

[Iydra yxinan: (AaMMO XyIa XeHr VprasuiMaras) Mabiy-
MOTap TafaKTO3eMHUs, TUCTHAMHEMI, TOMOLMCTHUHYPHA, TH-
PO3KHO3 Ba JIEHIWHO3 KacaLTUKIApUIa XaM AHUK;1aHTaH. by
MABIYMOTIAP KAaHYa KTl IAXCIApaa TEeKUIHPUII HATHXACH-
AAa ONMHTaH Oy/ca 1WyHYa HMHIOHWIMIHD.

VYmyman onranga @KY HuHr yacroracu EspomaHuHr
Illapkunan HIAMOJIKI FAapOHMra TOMOH KaMaiu® Gopuiry
AHUKJIAHTaH.

THBBUET-ITEHETUKA MACJAXATH

XX acpuunr 30-#mwwrapuna C.H.JaBuaeHkoB acab cuc-
TEMACUHHHI UPCHATTA MOMWI Kaca/UTHK Iapy y4parad owia-
Jlapra THOOHMET-reHeTHKAa MAcXajaTHHM amaira OIIMPOH Ba
OyHHHI acOCMil NPUHLMILIAPHHK Muiab yukau. Jlekun Oy
COXAHHHT THOOMET PeHeTMKACHHUHI aNOXHHA TAPMOFU CH-
darraa wakuiagumm S.C. ReedHuHr Homy OwiaH GORIHK
6¥mu6, XX acpHunr 50-imwmapuga aManra omupuii. TrHo-
OMET-TeHEeTHKA MACjAXaTH TeHETHK-BPa4 TOMOHMIAH MPCHi
naTosIorMsACH OYNraH xacaura Ba YHMHI OMjacHra KypcaTd-
JIaOUraH UXrucocnn Tvbo6ui €paaM 6yaub, y Maxcyc THOOMM
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Myaccaca — THOOUET — reHeT#Ka MaclaxaTXOHacuja aMaira
OIMPHIANIN.

Tu66UET-TeHETHKKA MAC/IAXaTHHUHT acocuil BasmcacH
KpcHil XacaluImka HucbaTaH HOTHHY 6¥iraH owiajga mpo-
THO3HHY (HpCH# NATONOTMAHUHI HAMOEH OVIMID 3XTHMOI-
JMrK) aHMKJAm Ba IOy [POTHO3 acocHga mpodusiaxTHKA
YopalapyuHy amara owuprwup. Iipodunaxkruka yopa-rTaj-
Gupiapy JeraHga OMIaja UPCHM KacaLiy OOJaHMHI TYFH-
SMHIMHA OJURHHK oK TyinyHwiagy. [Hyunurnex macioaxar-
XOHara xelIraljiapra HpCHil XaTapiuK MasMyHH Ba yJjapra
dap3an; KYPHII MYMKUH €KY MYMKHUH 3MaciINTH TYIUYHTH~
prUTagu.

[eHeTK BpayHUHT BasuidacKra UPCHW KACHUUIMK TAlUXH-
CHHY aHMKJIall YYYH, XaTap/Iyd TYPYXHHM aOXpaTUil YIYH Max-~
CyC MpPCMi TEKIIMPVIUUIAPHK aMaira oMpull Ba 6y rypyx-
Japra KMpyBUWIIADHU OMCHAHCEP HA30PaTUNAH YTKA3ub Ty-
PMII XaM KUDaaH.

VMyMmuii Mataka BpawWwIapH ¥3 MuXo3zjiapura THOO6HET-re-
HETHKAR MAacjIaxaTura Kyﬁrmam BasugTIapda iy;ulaHma Ge-
PHIEH MYyMKUH,

a) arap omwraga KpCHPI TaTonorusx Goaa TyFwub, Yaran

€xku Xaér O6ynca €xul TYFWIMILIM ['YMOHM OYIraHuza,

6) ouraHHHT GUp HeYTa ab30Japyia yXWam HaToJOTHK
CAMIITOMIAD EKH KacaUTMKIAp, 6ab3u 0BKATIADHU €KUM
NOPWIAPHH KYTAPOIMACIHMK XOJaTAap¥ Ky3aTHIraHAa;

B) Gosanapga XMCMOHMK Ba PyXMil PHBOXJIAHUILAAH OP-
Kaja KOJHMII, Xap XU TyFMa PUBOXCIAHWIN HYKCOHIIA-
PH Ky3aTWIraHAa,

I} XOMHIAIOPAMKHUHT OfATIA OXAPHUTaya eTMacIUrH, 6up-
JlaMyH aMeHOPES, XHHCHH ap30J1ap IMNOIUIA3USICH €K1
oWwaza 6upnaMuy OGenylITIIMK XOJIaTHapuAa;

I) 3p-XOTHHIAP KOH-KApHHIOLI 6Yiraxna.

Tynnauran MawlymoTIapra Kypa aXonuHHHT 5-10% re-
HETHK Macnaxarra Myxroxuup. [lysuar yays xam 1 M-
OH ax0Jura 6UTTa THOOGHET-TeHeTHKA MACIaXaTXOHACH 3apyp
[eb xucobnanamy.

Tu66UET-TeHeTHKA MACTAXATHHY MKKM XIUT Tap3a aMai-
I3 OIOMPHIE MYMKHH:

1. TlepcnexTus Macnaxat — Kacan 60a TYFHIMIIY 9XTH-

Mojm 6yiaraHna, MacajaH 3p KM XOTHHIa TAlllK| My-
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XUTHHHT 3apapiiM OMWUIAPDH TabCHP KWIraHia, XOMH-
JIAIOPIUK MafTHAA BUPYCITH MHQEKIMS KY3aTHITaH -
Ha YTRaswIamny.
2. PeTpOCIEKTHB MAaCcTIaxaT — OMIaia Kacan 6012 TYFILI-
TaHfaH KelwH, xefuuri Gonanap KaHmail TYFIUIKIIM-
HY aHMK/IAW YYYH YTKA3HJIagH.
Tub6ueT-reHeTHKA Maciaxatu 4 Gockytina amaira OLIH-
pwiaau:
1-60cKHya TALXUC AHUKIAHADM. BYHMHI YUYH IeHEeTHK
BPAaYHMHI MIDXO3HM MACHaxXaIra 1000praH Mytaxaccuc
— Bpay OmwIaH XaMKopJIHMry Tana® KwipHagu. Taumr-
XHCHM aHUKIAWl YYyH T€HETUK TAXTWIHHHT XaMMa
ycyulapuian GoWnanaHwianm.
2-6ockmyna Kacal OGOJaHMHT TYFWIKMIIM XaTapy Fapaxa-
CM aHHUKJAHAJH.

3-6GocKMYga — TIEHETHK BPad MAkiIyM Xyjlocara KeJIallH.
Xynoca €3Ma paBHIIIA TaKEpIaHanH.

4-60cKMYIa TeHeTHK-Bpay MacIaXalra KeAraH luaxcra 3
XyJl0ocacy MabHOCUHY TYIIYHTUPHO, aHUK O6Up Kapop-
ra Kexumura €pfiam Gepagu.

TTPOYHOSHMHT AHWK, TY3WIMILM TAIIXUCHH AaHHK KYHAIM-
LIMra, TYIUIAHTAH TeHEeATOrHK MabiIyMOTIADHUHT HIDOHWIH-~
JIMTHTa, BPAYHUHT THOOHET reHETUKACH COXACHAA TYIIMK Mab-
JIyMOTIa 3ramrara 6ormuxaup. TYrpu KyHWIraH Tamxuc re-
HEeTHK XaTapHH aHUK, XUcobiaiira MMKOH 6epamyu. AMMO HIVHH
YHYTMACIIMK JIO3MMKH, XATTO Xartap Kypcarkwuu 0% Gynra-
HHIa XaM CORIoM 6oJia TYFWIMIINTA TYIHK, KadonaT 6epumn
kuiuH, YyHKu 6y 6071aa reHETHK XATap AHUKIAHTaH Kacall-
JWKEAaH OOIMKA KacayUivK XaM HamoeH 6Yimnm MyMruH. Xap
KaHAay owiana TYpHAH aHOMATMIapH 6¥inraH GolamapHudr
TYFWIAI 3XTUMOAN 3-5% ra TeHr (YMyMHH HOIYyIAIMS Xa-
Tap Kypcarkuuy). Macanan, /[joleHH MHUONATHACHIra HHC-
6aran xaTap kypcarkudd 0% 6yirania, owraga Ailep cuHz-
POMIIM GOlla TYFUIMUIM MYMKHH. By 3Ca AHTM MyTAUUSHUHT
HATHXACHIUD.

Kam Xonarnapaa xatap kypcarkuys 100% 6ynmmm mym-
KMH. Macanan oraga XxaM OHANA XaM ayTocOMa — DeLecCHB
THIIRA IpCHiUIaHamurad QeHWIKETOHYPUSHUHT KIaCCHK IAK-
JI4 ydparaHfa, €KM orala XaM OHafa XaM HalIbTOHM3M (X-ra
GUPUKKAH MPCHILUTAHKUI THIIM) YYparaHia Xarap KYpCaTKHun
100% ra Teur 6ynamu.
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XaTap KypCcaTKWYHMHA XpcobIaiHy 2 Xwl iy 61miaH aMan-
Ta OUIMPHIN MYMKWNH:

1. FeHeTHK KOHYHUSATIAPIA aCOCJIAaHTAH Ha3apuil X¥COG6-
nam €épaaMpaa aHukjanm. by ycys MOHoreH Kacauiux-
JnapRa xyiumaHwiagd. ByHpmail xucobnaim oTa-oHaiap
TeHOTUTIM aHWMK OViraH Xonjga Kaujast THUIINAard rame-
Tanap Xocwr OVIHmH, NONyIAIKAZA IeTepo3UroTanap
YacToTacH, IICHETPAHTIMKHY XMCOOra ojraH Xoiaga
VTKa3swnan.

2. DMNMPHUK YCYIl — Xarap KYypPCaTKIUIADHHY XaxBaLIap

épmaMnma aHukiaw. By ycynm xpomocomanap COHM Ba
CTPYKTYpAlapHHUHT y3rapuimra GOFamK OynraH xa-
CALIMKJIApIA XOCHUN GYianurad raMeraiap Ba yJIapHUHT
3TMMHHALIMACK XpcoOra OMMHTaH XOJAa Ba MYJIBTH-
daxTopHan KaCaUIMKIIAP YIYH KyJUTaHIUIaau.

3. Xap mxxana ycynam xymmb doimananmm. ByHpai
xXucobiam ora-oHalapiaH GUpHA2 MyBO3aHATIAMITAH
TpaHCNOKaNMA yuparaHga dolifataHwiamgd. MawiyMm
OWIA YYYH XATap JapaXacHd AHWKJIAHTAHWAAH KeiluH
YHM YMYMIIOIYJISUMS XaTap XKypcatkwum (3-5%) Om-
JIaH TAKKOC/IAHAOM Ba XaTap KYpCaTKWyH Gaxo;1aHamu.
Xarap KypcaTkudwHM Oaxojamra Xap Xyl €HTOMIWII
MyMKHH. Xarap Kypcarkuuu 5% rava 6yica-macrt, 10%
raya eHrwi gapaxagaru, 11-20% — yprava, 21% man
optuk, 6¥nca roKopu Hed xmcobranaxm. Jlexus (ap-
3aHA Kypmmra MacnaaxaTr Oepuinga daxaTrdHa XaTap
KYPCaTKMYMHMHT KaHAal JapaXana IKAHINIMHY AaHUK-
JIAUTHMHET V31U Kubos KWIMaiy.

Bab3u MPCHH KacalTuKiIapia XaTTo I0KOPH Xarap Kypcar-
Kiay XaM 6ojia KypMaciaukka acoc 6yna ommaitan. Macanas,
OIFTOHM3M, pedpaKiHs aHOMATHAIAPUAA IMAXCHHUHT YMY-
MU MOCIAHYBU4HJIUIH HesApiad Oy3mwiMaiou, Kekcalukiaa
103ara YUK JUraH KacafUIMKiIap (aTepocKiiepo3, KaHIUTH Aua-
OETHHHT Ked [03ara YHKaqHuraH IIaKuiapu) €KW ZaBojaca
Oynmagural KacauIHKIap (IIWIOPOCTEHO3, CHHAAKTIWINA, TI0-
JUJAKTWINSA) LIYHOaH XacaJUTHKiapra KMpaiu Ba OyHmau
Xonaprapia WwkobuH Macnaxar GepIIMIIKY MyMKHH.

Kyituara xarap napaxacu yMyMHU# IOITYASIUS XaTap Ha-
paxacuiaH I0KopH 6uran xomariapaa 6osa xypmmra Mac-
Jaxar Oepuili MYMKHH 3Mac:
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a) ZaBojall MYMKWH GyImarad Upcyil KacamiuKiap,

0) ayTocoma-DOMUHAHT €KH PELECCHUB, T€TEPOCOMA-JIO-
MHHAHT €KM peleccuB, cydlIeTal Ba jeTal I'eH Kacai-
JIMK1apH;

B) PYXUH KacautMxiIap;

I) XpOMOCOMa KacaUINKIapH.

Onatxa ypTa Japaxaiarn reHeTdK Xarap Gosa kypuinra
Maciaxar 6epHiIMaciMKKa acoc xucobaaHany. AMMO yuia Ka-
CATIUKHUMHT IIPEHATaN AMAarHOCTHKACH SAXUIM Hyara KyHwi-
raH Oyica Ba3uAT OolKavya OYIMUMIIHM MYMKXKMH. Dp-XOTHHTA
Xarap Aapaxacyd TYIIYHTUDWITAHAAH KeWWH yJIapHMHT Y3ila-
pu y €xu 6y Kapopra XeJHIDM MyMKMH.

OTa-oHasapra XpoMOcoMa Ba TeHJIapHHHI ramerajlapra
TaKCUMJIAHHIIK Tacoduduil Xapakrepra 3ra 3KaHINTH, 0ab-
3aH Xarap AapaxacH TacT OViarammma xaMm xacan 6ona Tyru-
VIO MYMKHHIATAHY, OYHIA YIapHUHT aitby RYJIMIMHA Ty-
mIyHTRpY Qoimanas X0l sMac.

Keituaru #iwmiapna ¥3 BakTHAa IDpeHaTal OUATHOCTHKA-
HY YTKA3WW OPKATH OyHOAM XOJAaTNApHM ONEMHY OTHIN MM-
KOHHATU TYFWIOU.

TlpeHaran IMarHoCTHKA YCY/UIAPHHIHT KY/IAaHUINIIK Ke-
#uHrY VH Awuidkiapna OyTyH ByHEDA Mpeuil MAaTOIOTHSUIH
6onanap TYFWIMINMHHHD KamMa#nimura onub Keanu.

Hazapuit xuMxarmad oiraHpma xo3uwpra maitma 15-20%
xoJaTIapaa HPCHit Kacan 60i1a TYFRIHIIHHIHT ONEUHHY OJIHUII
MYMKHH. XO3HPrH TafTHR IIPEHATald AMATHOCTHKA YCYJIH
611aH XPOMOCOMASIAP COHM BA CTPYKTYPACMHUHT Y3rapuiuy-
ra 60oFTMK 6yaran xamma xKacaumukiapHu, 100 maH oprux
HUOKHMEBHU I Xapaéwiap 6yswiMminra 60r1uK Oy/rad Kacai-
JAUKNAPHU aHUKIall MyMKuH. KeduuHru Bakroa npeHaTant
OAATHOCTHKAHMHT HMKOHMATH KeHraiumy OmiaH GHpra,
XaBCUUIUTY XaM OpPTMOKJA.

[Tpenaran aMarHOCTHKA YTKA3MI KyHHmard Xoaar/japia
Makcaara MyBo(HK Xpcobnanamu:

1. Ora-oHanapman 6Mpuaa 6MOKMMEBHM GV3IIMII AHWK-

JIAHTAH ayTocoMa HOMMHAaHT KacajuTMK OYiraHmua,

2. OHanmur €y 35 gaH 10KOpH OyiraHuna,

3. Ota-oHanap AKMH KapuHiout 6yica,

4. OTta €xu OHaHMHT MYTareHjap Ba TepaToreHJap TabCH-
puia 6yiranaurn (OHAHMHT XOMKIANODPIHK JaBPHAA
XaM) aHWUKJIaHTaHHA, '
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5. Boxa Tyuminy Xouiapy KysaTwIragma.

TlymTHUHT XMHCHHY OHA KODHUIATUTH NAaBpHUNa aHUK-
Janl XKHCra OOFIMK UPCHil KacaLTHKIapaa 60a TYFRII Ma-
CaJaCHHM XA KIIMIIAA KaTTa axaMHiaTra sra. AMHHOIIEH-
Te3 yCyiau OWJIaH OIMHTaH aMHHOH CYIOKJINTHOATH XyXai-
panapaa X-XpOMaTHHHYM aHMKIam MyMkud (6y ycyn 18-20
xacdraraya yTkaswiagu). Ycynm aittapau mypaxxab 6yiaMmai,
JIEKWH afpuM KaMYIIHKIapAaH XaM X0i1u amac. Uynku bapp
TaHAYacH COFNIOM Ku3jlapparwua sMac, Kraindensrep CHH-
EpOMIH yFua 607ama xaMm yupaitnu. Bapp TanadacuMHMHL V-
paMaciaurd cornoM Yrua 6omama xam, HlepemeBckuit —
Teprep cmHApoMIM K43 Oonafsa Xam xysatwiaid. X Xpo-
MOCOMANTY abeppanysUIapaa Ba MO3aRIIM3M X0AaTIapuia XaM
XaTONMKKA MY/ KYHAM MyMKHH. X.034pr'u Aapaa’Y-xpoma-
THHHU aHMKIAW xaM #ynra xyiunrad. By ycynman Y-xpo-
MOCOMAHUHT COHY OPTHO KEeTTaHIMIUTra mybxa TYFRITAaHWKA
dolnananwiand. AKpuxuH 0uiay 6ysuraHsa 'Y xpomocoMma-
HHMHT Y3yH eiKacu HHrepdasama KyWm duoopecuusiaHa-
. Onoopecusiianral Y-raHayasiap COHMra Kapab tyrmnam-
Aa Y xpomocoMa coHY aHUKJIaHany: 46, XY 6ysranuga 6urra
tanaya; 47 XYYga — ukxuta, 48 XYYYna-yyra TaHaya aHuK-
JIaHag|. By YCYIHMHT KaMYyUIury IIYHEaH H60paTkyl, YHUHT
épmamuaa Y-XpOMOCOMaHWHT ¢JI00pecHUINaHMaRIuTal
KHCMHMHY aHHK1ab 6yaMaiau, xyJau Wy KMCMAA 3Ca YPyE-
JOHJIADHWHI PHBOXIAHMINMHYE aHUKJIOBUM TeHJIAp XOMna-
IafH.

TIyirTHEHT 3PKAK XHHCHTa MAaHCYONMIMHY OHAHWHE He-
pudepHK KOHMAAH OJMHIAH JUMPOUITIApAA aHUKJIAI MyM-
kuH. [ymrHuHr tuMdonrTiapn OHAHURT KOH alIaHHII CH-
cTeMacyra YTHIOH MyMKMH. Arap oHa KOHUIArd STUMQOIIUT-
nap CyHbHH YeTHpwiranna 46, XY KapHOTHILTH TaMGonntTiap
TomwIca 6y IyIITHHHT 9PKAK XUHCHTa MAaHCYDIUTUHY Kypca-
Tagu. JlexuH 6y ycyi Xany YHYA TakOMMSUIALIMarad Oyiuo,
MUHII20 Metadala XonaTIapuHy YPraHUIIHY Talad Kuany,
XY XapHOTHNUHHHT UYKIHIM Ku3 6012 MYMITH PUBOXIIAHA-
€TTAaHJIMTUra aHvK, a1l 6yiaa oaMmaiiay. OHaHUHT TUMbO-
UTIapHaa Y-XpOMaTHHHY QHUK/IAIITa YPHHUO KYPHII MyM-
KuH. JlexuH OyHma xaM KyiMmarudya KaMYWwIMKiIap XadaKuT
Oepazn: a) MuMQOUNTIAD ABBAITH XOMWIAROPIMKIAH KO-
rad OYIHIDA MYMK¥H, 6) HarvKaHWHT aHHKJIATH OHAHWHT

143



KOHHUIA YTrad numdbountiap coHura BORTMK; B) XOMHIAnop-
JIUK MYROATK XaM axaMusIra Sragup.

OHaHMHT KOH 3apXoOMpary, CHHAMIMAArd €Kd aMHHOH
CYIOKIATHAATH TeCTOCTEPOH 'OPMOHMHUHTI MUKZOPHHN aAHHK-
JIalll XaM SIXIiy caMapa OepuimH MYMKHH. XOMHIagOPIHK-
uuHr 11-17 xadranapunan rexmiupuim 90% raua MUIOHWIV
HaTHXAJIapHH OGEepHIIN MyMKHH.

[IpexaTan HAMArHOCTHKAHWHT KYIYWIMK YCYIUIaDHAA aM-
HUOH CYIOKJIMTVHMHT XyXalfpatapunad doinaiasnwirady yayH
aMHHMOLIEHTE3 yeyI OmwiaH Garadewt ranmumamus (29-pacum).

By ycyn Maxcyc akymepank 6yamMaga Bpad-akyliep T0-
MOHMIAH aMajira OWIMpUIagM. Arap SXTHET 4opacH KYpWi-
Maca H{nponHVHT OY3WIMHIM HaTHXACHIA XOMIIA HOOYX
6ynumy MymkdH (1-2% Xonamiapoa).

XOMITAZOPIIMK MYAAATH aHUKJIAHTAHWIAH KEHMUH, YABT-
pa ToBYII OWiIaH TEXIIMPHIO OpKAIM HYIHOLIHUHT EIIMLITaH
XOUH aHMKIAHAMY BA MAXCYC MAHXPCHIN MIrHA DWlaH KOPHH
xamMzaa 6auaod AEBOPU Ba XOMIUIA NIapHANapy OPKAJIM aMHM-
OH CYIOKJIVWTWraya UrHa xupuTwiagu. KeimH MasApeHHW
cyrypub onub mopun épmamuaa 10-20 M1 aMHHOH CYIOKIHA-
TH ONUHAIH.

Onarna (95-97% Xonarnapia) aMHIOH GYUUTHFUra OGUpHH-
Yy YPUHMIDHAEK TYWHIagU. Arap Xed KaHfgait acopaT Ce3mi-
Maca, 1-2 coaToaH KeWMH XOMWIaop agéira yﬁma XaBobh
- DepHII MYMKHH.

AMHMOIIEHTe30AH KeWWH IYIIT OAM0 TamvlaHca 6&33&1-[
acopat cudaruga Rh-ceHCHOUMM3aUA Ky3aTHIHIIN MyMKVH.

Arap aMHHOUEHTE3 XOMWIAKOPIMKHUHI 32 XadracugaH
KeHHH aMajira OMMApPWICA NYIOTHHHT INMKACTIAHMIIN Ky3a-
TWIAIIM MyMKHH.

XKyna xam xonawiapia 6asanoH 6yuuinrFara nHGexIUs Ty-
AL Ky3aTWwiamy, AMHMOLEHTE3aH KeHnH XOMUNaROPIINK-
HUHT KeYHIIH Ba YAKAIOKHUHT aXBOJIM Ky3aTWITraHAa acoCcaH
Xed KaHZai acopamiap y4paMaciuI¥ aHHKIaHAA. AMHHOH
CYIOKJUTMAArH XyXaipajap NYIITHHHT Hadac i#Yiurapugan
Ba TePUCHOAH TyLUTraH XyXakpanapaup. By xyxaitpanapuu
cyHbUM Yerupn® KyNalTHpHATaHKNAH KeHWH UWUTOreHETHK
ycyUutap OwilaH KapUOTHII aHWKJIAHARYM Ba T'eH XaMHa MYilb-
THhAKTOPHAT KACATAUKIAPHM aHUKIAII YUyH OMOKMMEBUM
TEXIIMPUNDUIAD YTKA3WIAAH.
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AMHMOH CYIOKIHTRIATY atbdha-deronporend (API]) Mux-
JOPUHH TeKIIMPHUO HEeBpan HalyaHUHT OMTHIUMEATH KaM4K-
JIMXTADYHY aHUKIAl MyMKUH.

An3HUepanuaau Ba Spina bifidanu yaerpatoBym épma-
MHOA XaM aHHKJIali MYMKHH Oyicaxa anbda-beronporenH-
HY aHMKJIAll YCYIM aHHMKPOK, HaruxanapHu Oepanu.

Anvda-dpeTonmpoTenH NyIUT MISICHHY OHA 3CTPOTeHJIApH-

JaH XuMos Kwiany neb xmcobiaHany. Hespan Haitga 6MTH-
IMMOaTY KaMYWIRKIapaa Oy OKCWIHMHI MHKIOPH aMHHOH
CYIOKJIMTHAA XAMIAa OHAHHHT KOHHAA XaM Kymairam Oynamu
Ba 6y XooucafaH TalIXHc Makcamlapuna GhoiJaiaHum MyM-
KHH.
/ TuG6uér-reHeTHKacy MaclaxaTHHM YTKA3MI JaBOMHAA
“ppay (dakar THOOMH MacanalapHU Xai KIMOrMHA XoaMan-
xu. Y anbarra 6ab3y HapcajiapHu CHP Cakjlafl ONMINHA JO3UM
(MacajaH GONAHMHT IACTIOPT OVHHYa oTacd TYFPUCHAArd
MaBAYMOT OJMIVHTaH OMOJOTHK MamIyMOTIApIa TYFPH KeiaMa-
ca). Kymaunuk xonaTiapaa Xynoca Xyfa aHMK Ba y3WI-Ke-
cun 6ynmarmy. IIyHuHr y9VH XaMm xarap JapaXacHHH Mac-
JIaXaTra KejraH HIaxcjapra Xap TOMOHWIaMa TYIIYHTHPHII Ba
ow1a ab30JIAPMHUHI MAWIYM KAPOpra Kenuuura €pgam 6e-
puiI Jto3uM. AMMO Dona kypuni Xakuga aHux 6up xysocara
KeJAUI OUNa ab30JAPUHIHT MINUAND.

Tu66HET reHeTHKA MacIaXaTHHU NACCHB EKM (Ao HIakaxa
aMaira oumpuid MyMKuH. [laccuB maciaxar — Yanapu Myc-
TaKWwI €piaM YIYH MYPOXAAT KWIFaH HIAXCAApra MaclaXaT
Gepuil OMIaH YerapajiaHagy.

®aon MacmaxaT — HpCcHil KAaCATUTMKIADHMHT Hpodiiak-
THKACHIA XyJa MyXMM axamuarra sragup. IHyHuHr yuyH Xam
JaBoJall TpoQIIAKTAKE MyacCacalapy OJIAMTra FeHeTHK Bpay-
HUHT MACaXaTUra MyXTOX IIAXCIapHU aHUK1ab, yiapra Mac-
JaxaT yuyH HyiiaaMa Gepuin BasudacH Kyiwirad.

HPCHY KACAIVTMKIAPHHY NABOJIALI TPHHUMILIAPH

leneTka GaHMHMHI KyIra KMPUTraH yiakaH myBadda-
KUATIap¥ MPCUH KaCaLIMKIAPHM AaBONAllla aHya IOTyK-
napra cabab 6ynnu. Kymruna xostapaa HaBolall CHMITO-
MaTUK 6¥i1ca XaM 3THOJIOTHK LABOJAIN IPUHUUITIAPU TUG-
OUET reHeTHKacuaa tobopa KYIpoK KYILTAHHIMOKAA.
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KyuuHya TauxucHu ab30jap Ba cucreManap (pyHKuusia-
PUHUHT Oy3wimuviapd Ty3aTH6 6ynmaimurad axpoira er-
raHia KYHWIMIIY 3TUOMOTHK HABOJALI CaMapacHHU Xyga
macauTupub 1o6opanu.

SHru TyFIraH yYakanoxjiapaa (ranakto3eMus) KM MK
éuma (PKY) samoén 6yiaaurad XacauIMKIapHHU ¥3 BaKTHaa
AHMKJIAIN JIeTa)! HATUXAHMHT €KH PYXUi Ba XUCMOHWM pH-
BOXJIAHWII AaHOMATWSTADMHUHT O/UIMHM OJIMINTa MMKOH Ge-
paju. ‘

Hpcwmit xacaUIMKIapHY JaBONAIMHWHT KYHUAArs acocHit
NPUHIUIVIAPH MAaBXyX: YPHUEM TYIIMPYBYM TEPAIlUs, BUTA-
MHHOTEPAIIAA, KHETOTEPAIid, XappoXJIUK OMIaH JaBosiail,
METaGOTM3MHI MAOPA KIIMIL

YpHHBH TYAAPYBIH Tepanmus OPraHU3MIA eTHIIMATaH EKH
6yMarasH OMOKMMEBHMIA MOINAa KMPHTHWIaAK. MacanaH, anpe-
HOT€HHUTAT CHHIPOMHM [IIOKOKOPTHKOMIIap OWiIan, QucraM-
MaroOyYMUHEMISTHE TIOJUTIOO0YIMHIAD Ba raMMarjio0yIuH-
Jap KUpUTHI OwmwiaH, A reMOWIMACHHHM aHTHreMoQiInd
DIOOYIMHUHYA XKMPHTHID O1aH KaBONAHAMNM.

Arap Xxapa€H TeckKapy Oynca SbHU OpraHu3MIa KaHjai-
AUPp MaxXCyiaoT TYIUIaHaAMraH Oyica, 3aXapin TabCHp Kypca-
TYBYM OPTHKYa MeTa0OIMTIAPHM TTAPYATIOBYM EKH TpaHCchOp-
MALMs10BYM nIpenapariap kupuTwsiany. Hly yeyn 6mwian My-
KOBHCLMAO3, apMM MMONAaTHAIAD JaBOjJaHANY. YPHMHH
TYIOAPYBYM TEPAMUSIHUHT AXUIK caMapa OepMacIUIMHUHT
cababy KUpHUTWIraH MOMNAIADHUMHI HUIDOH XyXaitpaiapra
eTH0 OOpMACTHININD, YYHKY UMMYHOJIOTHK MOC KEeIMAaCIHK
HaTixacuaa 6y MoARaTap KUCMAH €KY TVIUK HOGAo UIatIaay.

BrTaMHMHOTEpANHA €pIaMuia MHIUEH XyXaipaiapia Bu-
TaMHAHIAD CHHTE3H, (AOJLIMIM, TAUWIMIIM Ba XaMFAPWIM-
M Oy3usuuura GORIMK, OYIraH KacajuluK CHMIITOMIADHHH
eHTWLUIAIITUPHII MyMKUH. [laBonauk ycynu YpHUHH TVIIH-
PYBUH TePAIIUAHUKHITA YXIIAHKH, JIEKWH KUPUTWIATUTaHK Iipe-
mapariap QU3NOJOTHK A033[MaH aHYa IOKOpH G6YIMIIN 1aprT,
YYHKH TepalleBTHK Ao3alap camapa 6epmaiimm. Omatna asu-
TaMHHO3IaH (apK KIWIKO KaCAUIMK X1 OBKAT/IaHTaHIA XaM
103312 YMKABEPAAH.

BuramuHoTepanvsiHMHT 6ab3y aHemusulapma, “6ega Gap-
¥’ XuoM 6¥iIraH CHNKK KacaUIMruaa (BUTaMUH B,), Tupu-
iy (TOMUP TOPTMINMII) CHHAPOMMAA, FOMOHMCTHHYPHA-
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Ia, KcaHTUHypHsxa (BuraMuH B(), /I-ra 60or1ux Ba [I-ra pe-
3ycTenT paxuraa () Ba OolIKa BuTaMHUHTra GORIHK aHOMa-
nUsU1apia KyUlalll MyMKYH.

J{weroTepanusnan Q1aBoIALI MaKCcaauaa XxamMaa npoduiak-
THKA Makcanuia doimananmin MyMKUH. By yCynHu K¥suiams
an4ya ocoH 6ynuO, JexuMH WyHAal 6yaMinura KapamaciaH
6upaaH-6Mp AaBONAMT yCyiau 6YaM6 KoimMaciaury ro3uMm. Jdu-
eTOTePANMSHUHT KY/LIAHIWIMITMHWHT KJIACCUK MUCOIH KHUIHO
OKVuyn KenTupuil MyMKHH. By KacaTMKHUHT GupiaMyd
nedekTd aHHKJIAHTaH 6yaub, y deHwIataHuH-4-rHapOKCH-
jla3a pepMeHTH reHuHUHT Aedextuaup. By depment denn-
JNaaHVHHAHT THPO3AWHTA aiIaHMUIMAA HIUTHPOK 3TAOU.
Depment 6ynmaca ermIaTaHHH GEHIUINUPOY3YM KHUCIOTA-
cura €KW OaTAAa yypamaiauraH merabonuraapra ailaHaid,
HaTIKAla MeTaboJIMK peaknusUlap 3aHkupuda Oys3usiduriap
KysaTwiagu. ByHpa MapKasuil HepB cucreMacuma KauTMmac
Vy3raprUUIap Keiluh YUKaad Ba GONaHUHT PYXUI PUBOXITAHK-
wH cycas Ooubraitnu. PeHUIATaAHWH VPHUHH TYIRUpUOG
OYIMalguTaH aMHHOKMCIOTATAD KATOPMUra KHUpraHM y4yH
HoJIlaHMHT OBKATH TapKkubOupa Oy aMHHOKMCIOTAHH 0aTaMoM
YUKApHO TAUDTAll MYMKHWH 3MAac, YyHKHU OyHAa 6ona XucMo-
HUi PUBOXIAHMIIMAAH opKalda Koiaxu. UlyHuHr yuyn 60-
JIAHMHT OBKATH YYYH MULIATUIANUIaH OKCMJT THAPOIH-
satatapuna 21% rava dbeHwIaNaHWH OVIMIIM T03UM. Arap
GHMOKMMEBHH YCYIIAA KOHIA Ba CHMANKAA QeHIIaJaHHH MHK-
IOPHHH Ha30paT KWInbG 60pud, muerorepalldsiHu 2-3 oMK
AaBpHaH Oolmnanca, 60TAaHUHT HOpMAaJl PYXHU Ba XHUCMOHMH
PHMBOXIAHUIUMHY TABMUHIALI MyMKUH. By Mucon xo3upru
3aMOH (Q)aHH Ba aMATHETH UMKOHUATIAPDMHUHT KY3ra Kypu-
Hapi panwinanp. Byspait muerorepanus MetabonusM, “Xa-
TONHUKIAP” M Ky3aTwiraH KyIIrdHa KacaUIHKIap VYyH UUUIad
YHKHWITAH.

XHpypruk xasonam — HPCUH KACAUTHKIADHY JABOJANLIa
KYJUIRHWITaH 3HT gacTiabKe ycy/iapaaH 6upHamp. DHr as-
BaJI TYFMa HYKCOHJIAP Ba AaHOMAJIMAIAPHU XKOPPEKUMIAII
KyraHwia douranranpap. Byiapra nab Ba Tanmiaf €pHK-
napuia, COHHMHT TyFMa YAKUIUNA, aHyC aTpesusacuia Iuiac-
THK2 YCYJIMHU, CHHAAKTHIMARA 6apMOKiIap OpacHiary Iap-
JaHK onud Talnam, DOAMAAKTHIMA LG OPTHKYA 6apMOK/IapHHU
onubd TauUIall, MWIOPOCTeHO3NA OVIUIMKHHUHI KeHrauTHUpH-
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JIMIUMHA MUcoN Kuaub kemrupunr MyMKuMH. Ke#wHpOK 3ca
I0paK, a0pra, YIIKa apTepUACH aHOMAIMSIADU XaM XHPYPTHK
Wywtap OWiaH myBad@akuATIHM JaBosiaHa OomulaHmu. A#-
pPMM ab30JIapHM OJMO Talllaln, MACAlaH TeCTHKyIAp ¢e-
MUHH3aIMAI2 XUHCHA Geanap sKeTUpHIALMiICH, upcHit. che-
POLMTO3/a TANOKHM OJUO Taunami XaM KOHWKAPIU Ha-
TIXanap GepHILMA aHKUKIaHIH.

VMMyHOReDALMT XO0NaTAa TUMYCHH TPAHCIUIAHTALMA
KJUIMUI Ba aKCHHYA ayTOMMMYH KACa/UTMKIApHA TAMYCHK 0110
TallLTAlll, FeMOI033 NaTOJIOIMsUIapUuAa CYSK KYMUTHHH KY4H-
pub yrrasuiu coeluduk maBonam ycyad cudarnga Kyuia-
HWIMOKHA,

MeTaboausMHK PeryIanuaIall JOPU MOIRATAp, TOPMOH-
Jap €K MawIyM IIpelapariap KMpWUTHII #ynu Omwrad XaM
aMaira omvpwian¥. MacanaH, renaToneHTUKYASAp AETeHe-
panusia HepyJIoIUIasMUH aXpATHIIUHY WHIYKIVSLIAI YIyH
SCTPOTEHIAp KUPUTWIaIU. MuC aIMAITHHYBUHHE 0an3u JODH
Ipenapatiapd KMPUTHIHO MHrHOMIOWSIaHagH, KeHHH 5ca
yaap OpraHU3MAdH YHUKapub obopuiagy.

Ilypux anMamuHyBH Oy3winiiura GORTHK, GYaraH xacai-
JuxnapHyu (momarpa, Jlemr-HaiaH cHHAPOMHU) CHIOUK KHC-
JIOTACUHWHT CHHTE3WHM AUIONYPHHAN, THOMYPUHAT EpAaMuna
VHrUOUIMsUIal My 6winadH AaBONAII MYMKHH.

By xaBonam ycyiuza uporpecc 6upnaMd9H GHOXMMEBHH
Iedekriap (xacauMk cababnapu) TYFpUCHIATH OWIMMIADH-
MM3HUHT YYKypJallXyra GORTMKIUD.

Arap Oy gedexmiap aHuK 6ynca, naBonamHy cnenuduk,
FTHOJIOTHK €6 XMcobIan Ba caMapaly KOPpPeKIMsSHY aMall-
ra OLIMPHI MyMKHH.

AMMO reHOM Ba XpOMOCOMa aHOMaNUsUIapuaa AedexT Mab-
ayM 6¥nca xaM, ZaBoslall daxar CHMITOMATHK XapakTepra
ara 6¥maxu. Bynjga acocan ropMoHiIap, BUTAMUHIIAP Ba Gomr-
Ka O6uonoruk ¢aon momsanap €paaMuia XUCMOHMIA Ba pPy-
XM PUBOXIAHMUIAArY KaMYWIMKSlap AasonaHaxu. Mpcwmit
MOWWIUIM KACA/UIHK/IAPHH (THIICPTOHMA, UIEMHUA KacaiUTHK-
JIapH, aTepocKiIepo3 Ba GolIKanap) AAaBOJALI IPMHUMIUIADH
XaMm IIyHZauaup.

AMMo M®Kiapoa 3THonordk (axrop HOMawIym 6yica
XaM YNapHUY HABOJALl XpOMOCOMa KACAUTHUKIAPHMHHE Koppek-
HMsUTalura HUc6aTaH OMPMYHYA OCOHPOKAUD.
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Xos3uprit gaBpaa 6yTyH QyHéRa reHOTepanys yCy/UIapy Xa-
Jan uuLiab YMKWwiMokaa. IeHoTpanmusHEHT MysaddaxuaT-
JIApU TeHETUK MHXEHEPHUs TYKIApUra G0RIHK,.

leHoTEpanusAHY CXeMAaTHK pPABHINAA IUyHAAK udomanam
MYMKMH: in vitro XojaTna xacaTHUHT XyXalpalapu KIOHMIA
MYTaHT TeHHH AIMAINTHpWIALY €XH Ty3aTWIALHM, KeHuH Oy
XyxXaipanap KaiTafaH Kacaiara KMpUTWIaLM.

Xyxaipanap KacatHUHT Y3MHUMKH 6¥IraHu yuyyH MMMYH
peaxkuus fo3ara uuMkMaiian. Bomikada ycynpa aénraH OIHH-
TaH OTAIAHTAH TYXyM XyXailpaja MYTaHT reH KjIowsam Ha-
THXACKHIA OJIMHIAH HOPMAJ IeH OMNIaH AIMAIITUPWIAIH, KX~
HH TYXyM XyXaipa aén opraHasMura KalTaauraH perMIaH-
TalMsUIaHaagu. By yCyn reHoOXupyprak ycya xe6® araman.
Xo3upua 6y ycyanap TaKoMwuIalmmaraH 6§nub, xynuHga red
HIDKCHEPHACH YCYJIH in vitro Xonardna WHCY/IMH, YCHII rop-
MOHH, HHTEPGEPOHHN omuimaa GoigataHwIMOKIA. ['eH MH-
XeHepuAcH NpeHaTan auarHoctnkana JHK-nuarHocTukaga
KeHT (OoNTATaHIIMOKA.

XO3UPTH JABPIIA HPCHI KACANTAKIAPHIUHT OJTAHHHA
OJHIHHMHT ACOCHN MVHATNIIAAPH

UpcHit KacaurHkiap XyHda OFHD KEYHINHM, YAADHHHT
KYIYWIATH YIyH caMapany Jagolall YCYJUIAPUHMHT MYKIM-
', HaciagaH-Hachra ymamu Tydadnn npodmnaxruka gopa-
napuHd unab YEKHII MyaMMOCH XYyAA XKAaTTa aXaMHATra
3rafup. XO03UPrM JaspAa MPCHE KacaLTMKIap npoduiak-
TAKACHHMHI acocaH T¥prTa iyHanmmu MmaBxysaup (Bou-
xoB J1.H.).

Buprius WyHATRM — arpod MySUTHH MyXodasa Kuinm,
APHY CAHUTAPVA-TUTMEHA HOPMATHBIAPHHHK HULIA6 YHKHII,
VIApHUHT 1OyGXacu3 GaXapiiMUIMHH TAbMUHIIAWI, KHCOH-
HUHT qI0all MyXMTHIA MYTareHJIAapHW KaMa#THPHINra Kapa-
TWITAHAHP. ,

MyTarerwiapHy aHHMKJIAall, MyXUTHH YJIapAaH. To3alkamn
Lry6Xacy3 TepaToreHyIap Ba KaHIEPOreHIAPHUHT KaMaiumra
Ba dyxoTwIMIIMra XaMm cabab 6¥nann. by mMaxcanHu amanra
OMIMPHUIN YIYYH FeHEeTHKIAp KUMEBMI MOIJAIAPHHUHI OAaM
XyXa#pajapura MyTareH TakCHPHHM AHHKJIAII Ba TeHETHK
MOHMTOPHHT YCY/UIADMHY HIUIa6 yukMoxnaiap. MHcoR simam
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MYXMTHEQ MyTareH OMILLIAPHM OaxojiaiiHuHI, buoctdepann
MyXxoda3a KWIMIIHUAT KATHbUI CHCTEMACH HIUUTA0 YMKHIM-
I, MYTal€H TABCUP K(UIYBYM HOpWIAP Ba OBKATra Kylunia-
RUrad MOOIOaNap KY/LIaHUUIura WYa KYHMACIUK JIO3KM.

PeHTTeHOJIOTHK Ba pajyOIOrMK TEKIMUPHILIAPHUHT acoc-
CH3 Ky Ky/UaHuinnra #yn xyimMacinx s103uM. Nuwmab yuka-
pHiIna Myrarednap 6unaH KoHTakraa Gyiajurad maxcnap-
HY Myxodaza KWIHI YOpI1apy KIDIab YUKWIMILY Ba aMalra
OLUMPYIIMIIA 3APYD.

Tepapak MyXUTHEM Myxodasa KNI UPCUI KacauTUKiIap-
HUHT sHa BMp KaTTa IypyxM — IKOIEHETHK KACALIMKIAp
npodakTHRACHAZ MYXMM axaMUAITa 3Tagdp. DKOreHETUK
KaCJUIMKIIAp MARIYM TalUKY MYyXUT OMIIIAPA TARCHPHIA UD-
cuit MOMWIIHIHA OYI1aH 1iaxcnapaa 103ara YHKaoMrad Kacai-
JUKIApIUP.

UKKMHIH WYHAIHE OWIATADHH DPEXATATUPMIIIA acoC-
MAHTAHIAD. BYHUHT YYYH reTeposuroT TaAMyBSWIADHMHT ¥3apo
HHUKOX KYPHUIODHMHUHI, MPCHH [ATONOTHUK XaTapH IOKODH
OyranAa 0osla KYpHIUM MYMKWH 3MAaC;IMTHHM aX0jJHra Ty-
INYHTUPAI J103UM. OWIaHHM peXajtaliTMpHIl caMapacuHu
OLUMPHAILA aXOAUHHN KeHT JCIaHCen HA30paTHTA OJIHIL, OMIa
BpawRapy TMIAa THO6u €paam K¥peaTuiiam ynra Ky#un,
THOOMH-FeHeTHKA MAaC/iaXarXOHAIAPHUIA IeTePO3HTOTATUKHHE
AHUKJIAWHWHT, Xacal 60jla TYFWUIMIN XATapyHH XucoOnal-
HUHT aHUK, VCY/UTAPHHY HULIa0 YK KaTTa AXaMUATTa 354,

Tubbui-reneTUK Macnaxariap YTKa3wividW YHra Mypo-
XaAT KwiraH omwnazapza 3%-5% Kacan 6onanap TyFIIMHIN-
HHHT OJIMAY onuuira épnaM Gepamu. Mpcuii kacamwrmmkiap
NpodWIMKTHKACHAA OHAHMHT €IIM KaTra axaMHUsATra 3ra.
Onruman Gona Tyrwidus €mu — 20 €mmad 35 €mravamup.
ByHuaH oxaud k¥ keHUH 6ona TYPMIU HPCHE KacalIUTH
€KM TyFMa M1aToJIorysuiapy 6Viarad Gonanap TYFWIHIUM XaTa-
pUHH owmpagu. Macanan, Mocksa, Muuck, Aurapex uia-
xapiaapuia 35 éwgan xeiun Gona TyFmmHuHAT 10% nam 5%
Tava xaMaiamn JayH XacaUTdIri YacToTacMHKHT 15-20% rava
KaMaiumnra oaud xeigy.

Kapaagom-ypyrnap opacHIarn :mxoxnapnn KaMaiiTapHI
WPCUY KACAUIMKSIAPHUHY ONIMHY ONMIHHMHT HT 3apyp 40-
paiapuiaH 6upuayp. Mapkasuit Ocué MaMiakariapuaa 6yH-
Jal HEKOXJIADHHHI KaMaiMUIM ayTOCOMa-pellecCUB HPCHI
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KACAIUIMK/IAP 9acTOTACHHM HedpiIM UKKHM OapoBap Kamafu-
LIAIAa KMKOH OepHmiy MYMKHH.

Yuuagu #yRaanm 6072 TYFMIMIIMAAH OJIIMH TaHIXUC
KYAHMIITa aCOCNAHTAHAMp. XOMMKIAa Ba IYIITHA MPCHH maTo-
JIOTHS AHMKIAHCA XOMWIaAOPIAMKHHM TYXTaTHin MyMKuH. Moc-
KBajlar¥ THOOHET reHeTHKacH HHCTHTYTHNA 8-10% mymrraap-
Ha upcuil natodorns aHuKiIaHrad. Anonua, AKIN sa Gonixa
MaMIaKaTIapAa AMHMOLIEHTE3 XyJa AXmy Hinra KyiriraH.
AMHHOLIEHTe3 XY KYI1 MeXHAT Ba KY1I XapaXaT capd Kwiys-
Yl yCyi OYIMIINTA KAPaMacAaH HKTHCOMUIl XAUXaTRaH Y3UHU
oxiiaiym. AKII nxrrcomyumiapu Xuco6namura xypa 900
XOMHTAODOPHA TEKIIMPHOITa KETTaH Xapaxar 6uMTra WpCuid
NATOJIOTHSUIM KACATHY AaBOJlalira KeTaprad xapaxarnad (100
MWHT [0JU1Aap) aH4Ya KAMEHP.

TIpoduIaRTHEANHAT JBr YHHBEDPCRJ HyIH — remiap Tas-
CHPHEH WIOp2a X@Twmaup. by #yHamMIIHWHT acocuaa mmaro-
JIOTYIK T€HIap TABCHPUHY (HEHOTHUIMK KOPPEKIIMATALIAD (TY-
satu). Ternap daoauaTura oHTOreHE3HUHT Xap XMW1 Jasp-
JIapHJA TAbCUP KYPCcaTHII MYMKHH.

X OMWIANOPHY Iapxe3 Ba Jopruiap OWIaH JaBonall HATH-
Xacuzia OHA KODHWJA PHBOXTAHAETTAaH Ooslagary Hpcuil na-
TOJIOTHAHH KOPPpeKUMsUIali MyMKH. MacanaH, XoMIIaxop-
JIMKHAHT OMPHHYK Oimapupa BUTaMMHIAp OMiaH Aasonaim
nab Ba TaurIail €puKJIapd KabM HATOJOTUAIAPHUHT ONUHH
OJHINTA UMKOH OEpUIIH aHUKJIAHTAH.

XO03Hpru AaBpfa MOAZAap ATMamiMHYBY Oy3uudId Ha-
THXACHIA 103aTd YMKAXUTaH KacaUTMKIApHM TYFAITaHAaH
KetH KOpPeKIMAUIAIN KEHT KYUIaHWIMOKAA. [arakrosemust,
deHwikeronypusnn Gonanapga CyHBHH Napxes €pHamuia
MyBaddakusaT 6wiaH gaBosnamr MymxkuH., KoppexuusHu xar-
Ta émparn Gemopiaapia XaM Ky;UIaln MymkuH. Macanau, re-
MOJIUTHK 3DUTPOLIMTAD SHIUMONATUAIAPHK, YHH 103ara 4H-
xapypuu thaxTopnapHy (cyinpanwlaMumiap Ba Gomixamap)
yeknam #ynd OwiaH, 3pTa pUBOXNaHAxuraH ynka s3Mmbuse-
MAaCHMHM YeKWIIHK TALULIAN, YAHIIHY XKOWnapaa MIUIaMaciuK
OPKAIH ONIAVHM OJHII MYMKHH.
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Hnrosanap

SHY KVTI YYPAIMIAH CTUTMAJIAP

NN Crarua soME BexraHaHr Tac3ApK mwmmw“
. KAJTUNIAHWHT [IAKJIH
1. | Hommxonedpamsa| KamwramuHr y3yHacura firda-| Dasapic cHEIpOMEAA
MHHHHT OPTHK, GY/IRIIH 80%
2. | Bpaxmnetdanus | Kamranwsr x¥Hpananr ymaa-| JayR cuanpomuna 81%
MUHHHT Y3YHACHTa IT9aMi-
JaH KaTTapox, Oy mine
3. |Axponedams | “MunopacaMoE” Kalia AxponedanononmucHEE-
JAKTHIHIAS
4. | Maxpouedpamms | KyviaguHr xaggad Tanka-| Po6BaoB cuRIpoMuna,
pu KarTa 6ymumna K¥xpak KahacHHEHT ac-
brxcns macTpoduaca-
ma
5. | Mexponedanus | Kannanpsr Menéprpaararal “Mymnyk awnaxupuru”
HAcGaTan 10% nam ximpok) cuuapoMuza  98%,
KAYHKHCH IMaray curgpoMuna —
58,4%,
Mexxen CRERpOMATA —
2%,
®eran nUTOMErANTOBH-
i PYC CHRApOMEIA —
Dauxosw pammETONCS-
HEscHIA — 43%.
IL. 103
6. | DnHRaHT K¥3 épurnnnr wukg 6yp-| “Myinyx yHBRKADHFH”
Yyarya BepTHxan Tepu 63H-{ cuBApoMEna — 85-90%
LK Bxpapic CHEAPOMMIZ
— 10-50%,
Hays camapommma —
80%, Olepemencxny —
TepHep cHBIipoMYTa —
30%, Hyman cmugpo-
Muna — 51%,
Py6bumureits ~— Teiitu
CREAPOMHZa — 62%
7. | Tenckawr Ky épum wuku 6ypuakna-| BaaprenGypr cunapo-

PDHHUHT KY'3 COKKATIZDH Meb-
€p¥ia XoinawiraHnna nare-
PAT CHIKHHIM
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MHTA — 99%.



Kaxnall cauapoMaspaa

15,

16.

MORTOJJOHA HIaK-
o g

AHTHMOHIOJION]
X3 EpAFH

K§3 rumepreno-
PH3MU

TIaCT XOWNAIM N

K3 épurs Tauky Oypyars-
HHEHI IACT XOMTANRIIKE

K3 wuky GypyakiapH opa-
CHIATH MacOoganuHr y30K-
JIAUIK I
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NN Cranda HoME BeXTRHAHD TACRRDER yapauea
8. 1SsodTamEM K¥3 COKKACHHMHT OpXara|9p+ CHHIpOMWAA,
CHDKHILH 11p+ crBIpOMHEA],
Kpanuo-Kapnoropsai
IUCIIA3HANA.
9. |9x3odramm K¥3 éprruHMEr KeHrainnm | Bexsur-BugeMun cuH-
Oran 6Mpra Ky3aTHIATATaH | ApOMEA,
K3 COXXACHHHHI' ONIMHTIa | Mapiiaml CHHIPOMHIR,
CHIDKM UM 4p-CHHIPOMHUIA.
10. {MaxpodTans-|Ky¥3 coXacHEHHF KHYMK| DjBapIc cHHIPOMULA
MHST 63 — 10-50%,
Maray cumgpoMHia —
\ 7%,
Mexxen CHHIpOMHIA — °
192%
Oxyno-magar6ynodpe-
HMan CHBIpOMHIa —
88%.
11. |Bydramm Karranamra® “xyxus x¥3” | TyrMa mraykoMana.
12. |Kamanax mapna|Mxxu xy3ma éxm 6mrra| Baspaenbypr cyHIpo-
TCTEPOXPOMHEACH | XV31a THTMEHTHHHT HOTe- | Mpna — 45%
KHAC TAXCHAMIAHWIIH
13. {K¥x cxnepa K¥3 cxnepanapy oxMac, KyK | O¢TeOre He3HHET TyTaI-
paBria Gy JaHMaraHuga, Mapgaun
cuHapomazna, Purep
cumapoMuna, Pobept
CUHIPOMHLA.
14. [K¥3 épmrysnAr|Ky¥3 nykg GypyaruuuwsriJayn cHNapoMHla —

30%

O3 macTKH XaF AM30C-
Tozmaa — 89%,
Hynan caagpoMuga —
83%,
0-2yPHKYTIOBCpTeD -
pan IHCTVIRsESAa — 30%,
Py6unuTe #u-Te#ib6u
casIipoMuaa — 93%,
“Myitryx YyHEKHMPHFH”
CHHApOMHIA — 75-85%.
Aapckuil CHHAPOMHIA
— 95%,
Baszan xyxaitparu,
Hepycu cuHapoMuna —

25%,



NeNe

Cranda Houx

BeArAHEHY TACBHDE

Kargraj cwsapomxspna
yipaung

17.

18.

19.

20.

21.
22.

23.

24.

25.

Curodpns

Bredapopamos

| KoBoxgiap arosk

IOKOpHE XOBOK
x0;1060MacH

[TacTxu XOBOK
KONOOOMACH
Kamanax 1mapna
KOJIO00MAcH

BypyH Xagmiaps
XCHITINTH

Bypyn xarrang-
TH, TCIIHKIapH-
HHHI OJIAMHTa
KCHF QYHITraE-
JIHTH

st

y3yH KaJra KCHT,
ACCH HYKIUIH

KowsuHr xyummé xeTu-
ITH

KRipuxiap KanTanurd, K3
EpAFH TOpaH MK

IOKopH KOBOXHHEr macT
KOHNaUIAIIHA, KY3HH TYIHK,
04a OJIMaCIHK.

I0Oxopu XoBokna EpmEKcH-
MOH BedexT 6ynuumy

[TacTka ROBOKHEET EpHKCH-
MOB AedCKTH

Kamarnak mapia EpRKCHMOE
JiedexTi

K¥3 myxu Gypuarn éHmza
OYpYH CyAXIIapy KCHIaiBIIg

Tactkr 6ypyH HyKTaCHARH
J0KOpH 1126 KA3HI KEPPAcH-
rada Macoga
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K¥II COHNM JCHTHIO
CHEIpOMHAA — 75%,
HyHan cHBRpoMHaa —
84%,

“MyuIyx YHHKHPHFH”
cHHIApOMHAZ — 90-
95%.

Baapnenbypr cHHIpO-
MuIa — 50%,
Kopuenuit ge Jlanre
cuHIpoMana — 99%.
JyGoBuIl cREIpOMEa,
Mapray — VYouakep
cuHApoMHIa, Kparu-
Kapmio-Top3an ascipia-
3AAIA.

Aapcxuil CHHAPOMM I
— 50%,

DrBapac CHHAPOMEAA
— 10-50%,
Oxyno-aypaKyno-pep-
TeGpay XHECIDIa3KsAza-
5%.
Oxyno-aypHKya0-Bep-
Tebpan McunasusaRa-
25%.

Mactxm Xar — 103 gH-
30CTO3HAA.

Iaray cuHIpOMALA —
35,5%,
Oxyno-aypHKyno-Bep-
Tebpan AMcIuIazHAna-
5%.

AADCKHH CHHIPOMHIA
— 85%,

Baapnen6ypr cmuzpo-
mAga — 75%.
Aapcxuit CHHIpOMHANA
— 94%,

Kopreanit ge Jlamre
CHHApOMHAIa — 100%

Bason curmmpomama, 9p +
CHHEApOMHZa, KopHe-
na# nc Jlanre carupo-
MH1a, MapTun-Youxep
cHHApoMAna, KoxeH-
CHHIPOMHIA,

4p — CHHAPOMEJ2, .



Kanaa¥ canzpownapra

NN Crama Hous Bexrmmiy TacBdpR yepaumw
9p + cuHEpOMHNa,
THMYC AICIa3MACHAR,
Aapcxuil CHHIPOMHEIA -
97%,
11q — cuHEApOMHIA 10~
noRpo3sHuchATHARA.
II1. XKAF BA OFH3 BYULIHFH
26. |TIporHarus [OKopH XarEMHI HacTKH | AXOHIpONaasHa, 4p+
XaFra HECOataH TYPTHO YHK- | CHHIPOMHAHE,
KARJIMTH
27. |Tporenns IlacTkm XarHMHT XamiaH) Pparmis X XpoMocoMa
TAIIKAPH PHBOXIIAHTARIMIH | CAHAPOMKEA.
28. |Muxpordarrs i FOXOpH XaFHHHT KEIHKAK- | “MymIyK YHBKADHFR”
TH cEHIpoMana — 75, 85%
Tlaray cuEipoMMaa —
32,8,
DpBapic CHHAPOMHIA
— 80%,
Iepeuresckuit — Tep-
Hep cEsapoMana — 40%,
Hynar casgpoMuja —
69%.
29. | Mukporesns IMacTxu xarpuur xuuekm- | Koprenwit Je Jlanre
™= cuygapoMuaa — 97%.
30. |Ouymx TEmUIaM, | TmnnapHuEr 136 coxacuaa| OKyno-aypHEKYI0-Bep-
THULUTAp KACHI- | 6up-GupHra TVFPH XeIMac- | Tebpan AucIUIasusicHEa-
MACITHTH JIBTH 30%, Hynas cumBApo-
MHIa — 69%. -
31. {Maxportoccust | Twn Srvasvvmer Daronorak | Kama-103 J430cT031 13,
KATTATAIITAaHIRIH BexsaT-BrneMaH cHE-
APOMANA,
32. |Eficumor Tanr- | ['yM6a3cnMoH Kypusnnia- | HyHar cuHppomuma-
naix T Ta"Iak 65%, oKyno-aypHuxyno-
Beprefpat gHCIUIA3AA-
pa-50%,
Py6usmrein-Tebon
CHHIpOMHALA — 93%.
33, jbamansg ranrnad [OrH3 6YmudFd Tardias] Dasapic CHHAPOMEIA
TaRINaiiraya Macodanaur] — 80%, Hlepemesckmi
KEHTAATamInIH — TepHep xacannaru-
ma - 39%.
34, | TauwapsusT BO- | Tmwiapsuar 6upunusT yo- | [Tporeprana.
TYFPH XOR/AIM- | THra GHPHHKHAT YUXHED Xe-
biti:} THHIR Kara-x¥3-TEUI CHHEI-
35. |Twumapauar | Tuumap coun 32 BaH OpTHK | pOMHA2, Ka/Ula-¥MpoB

MebEpHAn K¥m
6¥aunm
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Kaunall cxspposnapia

NeMa Cramie HoMx ‘BexrRHEHT TACBEPH yapaiTR
36. MHuxpoaeHTHA THIINAPHUHT KUYKK GYnH- Kvs-mm-ﬁapuox CHH-
BTen JApoMuIa, XOHZPO3KTO-
JAcpMan IMCIUIa3HANA.
IV. KYJIOKJIAP

37. | Kynoxausr nacr HyHae cugIpoMHia —
XOHnamHIm 62%.

38. |Kynok cympacu Aapcxulf cEHAPOMEHA
aHOMANHIapH — 76%,

Koprenuit ge Jaure
cHHApOMENa — 58%,
JlayH cHEIpoMHI2 —
43%,
OXyno-aypHKyI0-BEp-
Tebpan FACHIA3HLa —
80%,

HacTka xar-103 qu3oc-
TasHga — 77%.

39. [Kynox cympacd- DrBapic CHEAPOMERA
HHHT [acT xo#- — 80%,

JalMIIY Ba aHO~ “Mynryk YHHKApArU”

MalwsUIapH 6ap- cHHRpoMANa — 85%,

ra yypaima Haray cuagpomuna —
80%,

40. |Kynox, cympa- 10g+ cuEApOMuTa,
CHHMHET OpKara 14g- cEuapoMEna,
CHUEKMTaHIHIH 18g- cuHApOMHTA.

41. |Carup Kynord | Kynox cynpacHEWEY I0KOPK

KHCMH YTKHADIAITHITH

42. |Mlamadtras xy- BHIbIMC CAHEPOMHAIA,

JOKIap 18p- curApoMuUnaa,
8-XpoMOCcoMa TPHCOMH-
ACHAA.

43. |Karra xynoxiap 9p+ CHHIpPOMHA,

10g- cuBApOMATA.

44. |Kuyukx Kyno0x- Kawna-x¥3-tHinr cgHn-
nap POMUIA.

45, jKapum 6yp- 8-XpOMOCOMaHHHT KHC-
MaHAHT TYpTHO MaH TPUCOMHACHIA,
YHKKAHITHIHY 4p+ XpOMOCOMa CHHE-
. POMHIa.

V. BYHHH
46. |Kanra 6yiAR Iepemcncxukt — Tep-
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HEP CHApoMANa-71%,
“Mymyx YEHKHpHFH”
CHHIpOMHIA — 45-55%,
DEBapPAC CHEApOMMIA
50-80%.



Kamnaf canapownapna

NeNe Crarda HOMEZ BC X EHEHD TACRAPE yapaimk

47. |KanorcuMon By#iuH €0 TOMOHKAA KaHOoT- | K1 comn| Jenturopma
(02105 CHMOH 10aKia TepH fypua-| — 35%,

JIapH MaBXVHIMIH Hynan cuHmpoMuga —
8%,
IMepewescxmit — Tep-
Hep CHHIpPOMHIZ —
56%.

48. [CouHHHI YcHII Iepemenckui — Tep-
WYTAHEHT MacT- HEp CHHIPDOMHIA —
TTHTE 73%,

Oxyn0-aypHKyI0-Bep-
TeGpan AECIIa3sHANA —
81%.

VI. KOPUH COXACH

49. |Cyt Gesm cyp-|Cyr GesnapH cyprEYnapi| Jpeapic CEHAPOMHUAA

FAWIADH THIEp-|opacuxara MacobavuHT| — 56%.
TEAOPH3IMHA KEeHIJIHTH
50. |FusekoMacras | Dpxaknapaa cyr GesnapH-| Knandenbrep cHBI-
HHHT XaTTa 0/ poMuza — 50%.

51. |BopouxacumoH | K¥kpak Xapacuumsr tyui [flepemencxkuit — Tep-

XyKpak xahacH | cydrd Ba TOFall KACMIADH-| Hep CHEIpOMUIA —
HAUHT 6oTHO Kuprammerd. | 38%. '
52. {VYrkmpnamiras | K¥kpak xadacuHWEr ox-|ayH cHHApOMUZA —
XVKpaK KadacH |[HHIH-opXa yayaMnapy op-|27%.

THKTHI'M, TYLI-CYSTH TYPTEO
YAKKAHTHTH

53. |Knudockonnos | YMyprKa IIOFOHACHHHHT 011- | BAnbAMC CHHApOMELA
JAHIY-0pKA STHITARINIY Ba | - 21%.
€HAra 3THATAHIHTHHHHT
6dpra ygpaum

54. |Kudos YMypTKa IOFOHACHEMET 07~ | 9p+ CHEIpPOMHIA.
IHHIa KHAAHHIIA

55. |Cxonuos YMypTka NOFOHACHHHAHT| “Myuryx YEHKHPUFH”
&HHTa KHALAKTaRTATH CHHApOMHIA — 55-65%,
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Bazan xyxaitpami Hegyc
CHHIpOMEZa — 65%,
Mapdan craapOMMTa
~ 60%,
Oxyno-aypHxyno-sep-
Tebpan gUCIrIasigIa —
0%,



Kamnaf caHzpomIspra

NeNe Cramia HoMa Berranaur raceupa yepams
QOuna JH33aBTOHOMHU G-
cEaa — 55%.
VIi. KYI-OEKJIAP
56. {Kadr cuapaxra- | K¥n xagruaa 6apMoxaap-| Tessa ocTH DTepHry-
THACH HMHT KHCMaH €x¥ TYIHK| muga — 23%.
SIMITAHTHIR
57. |Cunmakrunma | OK namkacuia 6apMoKTIap- | Tassa OCTE [ITCPHIHY-
HMHT KMCMaH Ba TYAMK|wuga 51%, “Mymyx
COMIIraHTHE YHHEKKPHFA” CHHApO-
MATa 25-30%.
58. |Momupakrwina | Oékaa sa &xu Kynaa 6ap-| Mexxen cHRApoMEIA —
MOKJIap COHHHMET OPTHK-| 66%, [Tatay CHHIPOMH-~
JTHTHE aa — 50%.
59. |V-6apuoxnap [ XKuMXWIOKHEAT JaTcpaib|fayH CHHIpOMUAA —
KIHHOJAKTHIH- | €KE MeAHaN KB alralid- | 0%, Kopmennmit xe
* sAcH TH JNanre cupgpoMuma —
69%.
60. | Bpaxunaxrunns | BapMoK/IapHEHT KATTAIEIH | TH33a 0CTH NTEPHIHY-
R Muga — 17%.
61. |Apaxnojaxté- |BapMoxIapREET y3yH Ba| Mapdal cuHapoMuna,
Tast HHTHIKA SymEum MapTun-Youkep CHBA-
poMuza, 8xpoMocoMa
TPHCOMHAACEIA.
62. Msopaxrwiun | Xamma GapMokyiapmunT AP | AxoHnpomiaswiza.
XWI1 y3yRIHKAA OYmuis
63. | V-6apMmok kail-

65.

66.
67.

T Ba GATTa
6yxypau Oypna
6y Hum
KabTtna xymna-
naHr  6ypMa
OV aninH

BonawpaHATr
KHAARHIHE

Slccu oKk

CaHnancuMoH
CpHK,

Kadraa 6urra XyHaanaHr
6yxypux OypMassHr 6¥ma-
LK

» Ok, nasXxacd ryMOa3HHHHAT

ACCUIAHTAHIATE
1 pa 11 o€k GapMOKIapH Opa-
CHN2rd EPHKHHHI KCHIVIHIH
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AapckAl CHHEpOMHIA
- 72%,

BIBaplic CHHAPOMHENA
— 10-56%. )
“Mynuryk YHHKAPHFR”
cHHApOoMEAa — 80-
90%, dayH cuRIpOMM-
xa — 45%, Dxeapic
cHEApoME#a 10-56%,
Kanna-kif3-tam cEHI-
poMuEaa — 50%.
Mepemrencxuit — Tep-
HEP CHHApPOMMJA —
56%.

“MyIIVK YHHKHPAFA”
CHHIpoMHa 65—75%.
10g- curgpoMHza.



Nhe Crerma HOME BeATRMEHT TacKUDE Kanxan’muupm

VII. TEPU BA YHHHT XOCHIIATIAPHA

68. |T'umepruppos | K¥m Tepnam TyrMa JUCKEpaTO3Ta.
69. [TepunrmEAr Xy-|Tep Gesnapu Qynkimacu-| basor cHERpOMHAR,
PYKTHIH HHRHT CYCTIIATH HOATHPO3HY, NCHOMKH-
Ha3a JeQHIHTHEA.
76. | Anonenus CoyBHAT yMyMaH YcMacmi- | [TMrMeHT eTHIIMACTHIH
TE KM Kay YCHI cuAzpoMuna — 38%,
HyKraqa XOHZpOAHCI-

nasasna, Kompag-Xio-
HepMan THIMAA — 25%.
71. |Tapuoxnap muc- | TEpHOX YCHIUK Ba pHBOX-|{ [THTMCHT eTHINMACTHIU
TUIA3KSICHIAR NaRHIIKIR GYy3WIRIUIAp cuarpoMana 7%, Ile-
pemencxuit — TepHep:
cuBapoMAna — 73%.

FEHETHK ATAMAJIAP JIYFATH

ABEPPAHUSAIIAP — npcuit mubopMausHUHET HYKOIHN-
mura (AeelusUiap), MKKIWIaHHITUra (BYILTHKAIALI1ap), AHd
KeTMa-KeTIHKIap XOCHI O¥miinura (MHBepcUanap) €Ki YHUHT
OUp KMCMHHMHT OOMIKA XpOMOCOMara YTHUIKTa (TpPaHCI0Ka-
[ust) o6 KeTyBYM XpOMOCOMa MyTallMsUiapd. Yiap XpoMo-
coMa MuKaa (JeiielrsIap, AyIUIMKanysUiap, MHBepCUsuiap) EKu
XpoMocoMatapapo (TPaHCICKauMsUIap) OYIMII MyMKMH Ba
MyTareH OMWUIApP TabCUpMAa KeJHD 4HMKaad.

ABTONOJUIUVIONANU A — noiuisionaws ak/UIapuaad
Gupm 6ynIu6, a¥HY TYPHUHI T€HOMH KYalMINK HAaTHXACT
xucobnanafgy: 3#=TPUIUIONINSA, 4n=TeTPaIUIOHAU, Sn=NeH~
TAILIONINS, XpoMocoManap TyiLlamu Xydr (4n, 6n, 8n) mo-
JMHIUTONAIAD HACH KOITMPHIIK MYMKHMH, TOK (3n, Sn, 7n)
TYIDIAMIMAApP 3¢a cTepwl Oyiaaiu. ABTONIOMMIUIONAMSA YCUM-
AUKIIAP CEICKIMACKIA KeHT KYJUIAHWIAnH.

AXITON DPOEKTU — gactinabku xw4yMx OYinraH nony-
NAUMAN2 KAHZa¥a¥p HOAWDp TeHHUHT XyN TapRaluiiu. by
XOMMCA Iy TCHHM CAXIOBYHHHHT Ky aBIOA KOJIHMPTRHKAA
KysaTwiagd. Macanan nopdupus reun XKanyouit Adpuka-
Xard KONOHMsUIApAA KYIIHW Ba OTa-OHa NONyIALMSLIAPHra
HucOaTaH XYII TapKaaraH. Yynku 6ymap nonyaaunusacu Ad-
pHUKara AHIMANAH Ky2u6 KearaH KHYMK IYPYXIApHHUHT KYiai-
HIOMAAH XOCWI O¥iraH.
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AJUIEJl — reHHMHr xonamiapuiaH OupH. Aien resnap
FOMOJIOTHK XpPOMOCOMAIAPHAHT OMp XWI JIOKYCJIapuaa Xou-
Jlallagy Ba a7TEPHATUB O€JITWIADHH HAMOEH KUlamu. AJries
ressiap JOTHH anbGaBUTUHAHT 6up Xwi Xapdaapy 6uwiad 6en-
rislaHagi. Meio3s xapaéruna Oy reHiaap ramMeTarapra TakCHM-
Ja”Hagy (raMeraiap codumir¥ KOHyHM). butra 1oKycHMHT KT
MapTa MyTaUMsIAaHMIM KV ajulelukka onub Kenama. ABO
KOH I'YPYXJIapH CHCTEMACH — KV a/UIe/LTMKKa MUCOT Oyiamy.

AJINICIUVIOUINUA — xpomocoManap FAIUIOMK TYIUTaMH-
HHHT Xap XwiI Typaap €Kd aBIoAap e HOMH KYHIMIMIIA Ha-
TXacuaa kynaiuiun. bysiua# gyparaitnap meitos Gy3wimnig
cafabny omaTHA HacH KoagvupManau. bas3u xoratnapaa yeum-
JMKiIapaa Oynmall myparailiap HACH KOJLGHMPHINN MYMKWH.

AMHUOIEHTE3 — npeHatan AMarHOCTAKA MaKCajuaa
NYIWITHEHT aMHHAOH OVIUTHFUAA aMHHOH CYIOKJIHTHHM OJIHIX
MYOJIAXAaCH.

AMOBPOTUK UAUOTUA — (Teir-Cakc xacawmru) —
ayTOCOMa-PelEeCCHB KacalUIuK 6ynub, 6yHEa 60l Mus
ITYCTIIOFY HEHPOHAApUAA JIMIVIAD TYIUIAHWINK HaTHXKACH-
Ia ax; I 3audaux KysaTunagy, JIMmwpapHuHr 601Ka ab30-
napAa TYTUIaHMIIK YJIapHUHT GYHKUMANAPUHUAHT Y3rapuim-
ra cabab 6ynanu, xurapza, Xy3 TYp napmacuia xapakaria-
Hul byrxkuusuiapy 6ysuinaaun. AMOBpPOTHsS reuw OVitmda
FOMO3HUIOTAIap WIK €lIaék Vand Keramu.

AMIUIMOUKAIIHUSA — (Fennap amruinduxammscu) —
pPHKHE KOWIAIITUPYBYY TEHJIAPHUHT KYII HYCXaJIapMHMU
xocw 6ymumm. Kucka BakTAa KVIT OKCWI CHHTEIaHHIIY J10-
3uM O¥iraH XyXaidpaitapaa yipaiau. MacanaH, oouuTnapaa-
M reniap aMILIMOUKALMACH 3UTOTAHHHT Te3 Madjxanagu-
IUAHY TabMUHIAKIH.

AMOUJUIUION EKU ATUIOTETPATUIONT — TYp-
Japapo FMOpHIIALITUPHIN HATHOKACHAA XOCHI O¥iraH opra-
HM3M. Y XPOMOCOMAIAPHHUHT 2 TaJlaH JMIUIONI TYIUIaMura
3ra (Xap OUp oTa-oHANAH 271 oXaMK). YCHMIMKIAP CeNeKin-
SICHIa KYII Y4paiiam.

AHTUKO/JOH — tPHKHuHr ypra KucMupard 3 ta HyK-
geotn xucM (Tprmier) 6yin6, nPHKHuHr xomonura moc
kenaad. KomoH Ba aHTMKOINOH KOMIuleMeHTap 6yiaca TPHK
oiub Kenras aMMHOKMCHOTa prOOCOMAHMHT KaTTa OMpIHTH-
Ja KOJJAMPAAM Ba CHHTE3JIAHAETIAH 3aHKUPUIa yjiaHagu.
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AHTUTEH — atiun opraHusM YYyH T€HETUK XHUXaTIAH
€t 6Ynran moaza. Kumeésui Tabuatura HHCOATaH yiaap OKCHil,
IJIUKONIPOTEHA €KUM TIoAMcaxapux 6yidiny MyMKWH. Bupyc-
Jlap, MEKPOOPIaHM3MJIap XATTO OPraHM3MHHHTI ¥3 XyXaiipa-
JIapH XaM aHTUTeH OYMIy MyMKHMH. Y3 XyXaipagapy aHTH-
reH 6ynub Kojca ayrToMMMYH KacaluIUK Kejnb yMKamy.

AHEVINIOUOUA (TETEPOIUIOUIUSA) — xyxaii-
pajlapAa XpoMOCOMaNapHUHT GajsaHCIamMaraH (MyBO3aHaT-
JIANTMAraH) TYIVIAMUHHHT MaBXyourd. [lomrnnonaus (€xu
rafionaMa)aad Yapox GyHma adpuM XpOMOCOMANIAp COHH
y3rapagm: 2n- 1=MoHocommus, 2n+1= Tpucomud, 2n+2=Ter-
pacoMus. YHUHI cababu — Xyxaiipanap 6yauHuOINAA XpO-
MOCOMaIap aXpanMmail Konummugup. OgamIa aHeyIUIOUOus
XpoMOcOMa KacaTUKiIapura €ku éMoH cudariyu ycMmara ca-
6ab Oynamy. -

AHEMUSA (VPOKCUMOH XYXAUPAIU) — revor-
J00MH MOJEKYIACUAArH DIYTAMUH KHACIOTACHHY KOIUTAlITH-
PYBUYH TPHIUIETHWHT MYTAUWSUTAHHION HaTWKacuaa xeinnod
YNKAOWTAH TeH KACAUTHTH. ByHuHr Harmxacupa 6-ypuxma
BaTHH aMHHOKHMCIoTacH xoivtammub HeA yprura HeS Xocun
6ymanu.

HsS nonumepiamub, :-)pmpoumnapnnnr YPOKCHUMOH
ImaKra xkupummra ca6ab 6yinamm. HeS HsS romosuroranap
6onamuxna KAMKOHINKIAH HOOYH Oyaamu, rereposuroraiap-
na (HeA HBS) xaMXOHJIMK (pakaT KMCIOpON MHKIODH KaMm
INapOUTIapIaruHa (MacanaH OajlaHi TOFIapaa) HaMo€H Gyna-
IH. By amretapHuHr y3apo TabCHDH Yaia JOMUHAHTIMK
THIMIA aMaira omanu. [eteposuroranap KOHUAA TaXMHHAH
60% HBA, 40% HsS anuxnanagu. Kacawmk xynpok besrax
KEHI' TApKAITaH XOilapAa ydpaiay, YYHKU TeTepO3Hrora-
Jlap TOMO3MTOTANIapra XaparaHga ad3aUTHKxa 3ra Gynamd.
(HeA HBA — m maxcnap 6e3rakxaH yiaagwiap). BamuH 6e3-
rak IVIa3MOAMACUHHMHI SPHTPOLMTHA KYIIAMUIIUTra 3apapiu
TabCUP KWIAKH Ae6 TaXMUH KILTHHAITM. Y36eKHCTOHAA YPOoK-
CHMOH KAMKOHJIMKHHHI YacTOTaCH KAPHHIOULIAP OpacHia-
I'M HEKXOXJIap vYacroracwra GOFIMK. Arap KapdHAOLLIAp re-
noru HBA HBS 6yica GoaIapHIHT 25% HsS HBS reno-
THIIY GWiaH TYFIUTHINYA MyMKHH.

AYTBPUJUHT -- apuHmowmn 6yaMaraH axciap opa-
cupary Hukoxiap. IMonynsmusga tacogxuduid ONMHIAH Xap
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KaHaal xydriapra Huc6aTaH KapUHIOUUIKK JapaXacH KaM-
POK 6yiIraH imaxcjiap opacuiard Huxkoxiap. byHnai Hukox-
Jlap asTonapia reTepPO3HTOTATNKHM OUMPalH.

AXOHIAPOIUIA3USA — y3yH, HalicUMOH Ccysknap Vcm-
UWHMHUHT CYyCaliMIM 6¥i1aH XapaKTeplIaHaAuiaH ayTocomMa-1o-
muHanT Kacartuk. Kacammkmga 6omr pa rasja yiraamiapu
Menépua 6y1ca XaM K1 ofkjap Xyfa KarTa 6y1anu. Yiap-
Ja Hacjl KO;IMPMIO XYCYCMATHM aHya cycmiamiagu. [lTomyss-
HMAa KacaUIMK YacTOTacy acoCaH SHIM MyTalmsuiap XHCOo-
bura y3rapmMaia.

BEJIT'A — mManayM TeH TOMOHHMAAH aHUKJIAHAIWUTaH Ba
MawIyM MYXUT DIAPOMTHIA 103ara YAKAXUTAaH MOPGONOTHK,
6HoKMEBU Ba DU3MONOTUK chpaT.

BUBAJIEHT -~ Meito30a KOHBIOTAITMSJIAUIAETTAH 2 Ta [O-
MOJIOTHK Xpomocoma. Meito3na GuBaIeHTIap COHU XpOMO-
coMajap ralUIoNx TYIUtamura TeHr. Xap 6up xpomocoma 2 1a
XpOMaTHZaNaH N6opaT 6YsIrariari yayH 6MBajleHT;1ap — Xpo-
MaTHIAIAp TeTpalacuaup Ba mpodba3aHHHT TUIUTOTEHACHAAEK,
AKXOJI KYpUHHUO Typany.

BUPUKUIH I'YPYXHU — O6urTa Xxpomocomara xoitiari-
rad TeHJIApPHMHT OMPUKKAH XOI4a MPCHIUIAHMIOH. Xap XWiI
XpOMOCOMANa XOMIAINTaH TeHIap 3ca MYCTAKWI HpCHiina-
HaIy. BHpUKMIU FYPYXJIApHHWHI COHHM XPOMOCOMAIAPHHHT
TAILIOMA TYIUIaMuTa GOFIMKIUD.

TAJTJAKTO3EMMSA — 1aKTO3aHMHT CYPWIMILMHM HA30-
paT KWIyBY¥ GepMEHT CHHTE3HHHHT GY3WIMINK HaTHXAacHua
Xenub YMKATUraH ayTocoMa-pelieCcCHB Kacamuk. Jakanox-
Japaa GUPMHYM KYH/IAPAAEK CYT UYTraHAaH KeHUH KyCHIN alto-
MaTIapH Ky3aTWIagu. AJOXMia napxe3 6miaH JaBojaHMaca
Te3la rernaToMeraius, ICUXOMOTOD PUBOXIAHMIN OY3MIHII-
Jap¥, KaTapakTa Keiaub yuKkaay Ba OMpHHYM oapAaéx YimMm-
ra cabab 6ynamu.

TAMETAJIAP CO®JIUTU KOHYHU — rameranapra 2
Ta aUIeNb reHwIapiaH OMTTACHHMHT YTHINK, YA ramera WK-
KWHYH AUIEIIAH cod 3KAHMIMHE TAabKUIUIOBYM KOHyH. Mk-
KMHYH aU1eb MEeHo3 HaTXachaa OOLIKA raMerara yTagu.

T'EH 3KCIPECCUACH — IHKna xomnauran wadop-
MALMSAHMHT OKCHI GUMOCHHTE3N, TPAHCKPUIILMA BA TPAHC/I -
OMA Xapaéwiapuga pyeora YNKUIIM.

162



TEHETUK MOHUTOPUHI — oxam moONmyIALMsIapH-
Jla MyTaUMOH Xapa€H XaJaUIMIMHK Y30K, BaKT NABOMHAZ Ky-
3aTUID cucTeMacH, Oy yoyr 6WiaH Xap Xl arjIomIapia MyTa-
HHASUTAp XAJAUIATH COAMMITHPUO YpraHuIamm.

FTEHETHK IOK — pean Ba uzean IOIMy/IALHA WHIWUBHI-
Jlap| ypracuia MocilaHyB4awiIdkaaru gapxiaap. OnaM nolry-
NAUMUIAPHIA TCHETHK 10K MPCHM Kacawukiap cudarina
HaMOEH O6Ynagu. Tabuuit nony;IIuAIapaa TeHETHK 10K MY-
TAUUsIAp Ba peXKoMOHMHAUMAIAp HaTwxacH Oy¥nmubd, MpcHii
Y3rapyBYaH/IMK Pe3epBYHM XOCWI KWIald, TYPHHUHT KOJIO-
THK KeIaXaTuHW TabMUHIAnIN.

TEHETHUK KOJI — upcuit ax6oporauur [THK (perpo-
supyciapfa PHK) samwxupuza HykiaeoTHIap XeTMa-KeTIM-
ru cudarmma €3wmmm cuctemacu. Kom Tpuiuier xonaTuoa
Oymamy, 6¥TTa aMIHOKHCIOTA TYFPUCHIA aX60POT yuTa KyIIHI
HYKJICOTH ODKATIH OeTHIaHAIN.

TEHOKOTIUA — xap xun ajuresuiap MyTaLMACHHUHT 61D
xun GeHoTHII fo3ara guKapummy. [enoxonuanapHusTr cababm
— OuTTa GeNrMHMHr Xap XWI rewiap TOMOHHAAH Ha3opaTr
KWIMHHIIY, OeITVMHM HAMOEH KMIYBYM OKCHUIADHMHI Boc-
KAYMa-00CKUY cHHTe3NMaHUmuaup. Oxamaa HpcHd xap-
JIMKHUHT Xap XWI maxjuiapu 3 Ta ayrocoMa Ba 6mrra X-ra
6UpPHKKAH MeHJIapHUHT MyTallsUIapy HaTvXacuaa Keaub 4u-
Kamu. MIpcuit KacautHKIap reTepOreHNUTH aCOCHAA TeHOKO-
nusnap €Tagu, 6y 3ca aBIOX MPOTHO3MHU AHUKAAMIIA K-
VHYWIAKIAp KelTupubd 4YMKapamy. Macaman — oTa-OHa-
cu xap OYnraH owrana KacALUIMKHMHT reHeTHK Tabmartu Xap
xun 6y71ca cortoM 6ojiaiap TYFIUTHIIIM MYMKVH.,

TEHOM MVYTAILIUSUVIAPHA — xyxaitpa XpoMOocoMaiapy
COHMHMHI Y¥3rapumura SOrIMK 6Ynran Myranusutap. Kyitu-
Jar¥ reHoM Mytaiusaapa 6op

1) nonmumtonays (aBTO Ba &LNOILIOMEMA);

2) reTepoILTONANA,

TEHOM — rarmong TyIutamuary {#) XxpoMocoManap #u-
FUHIUCH. [€HOM TypHM XapaKTepnaiiiu, TeHOTHII 3¢2 — HH-
AUBHIMYMHH. [uIutoua opraHM3MiIapfia TeHOM raMeranap-
HMHT XPOMOCOMAIapHHHM HGoJaTalan Ba IEHETUK TaXIMI
Gupmurn cudaruna pohnananmnany.

TEHOTHII — opraHU3MHUHT T€HETHK KOHCTHTYLHACH,
VHUHT BHTUIOMK TYIUTaMMIArK XaMMa aule;U1ap HHFMHIACH.
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KynuH4ya reHoTHUIT TEpMUHM TOP MabHOMa, 1,2,3.... 6enrunap
aUle/uIapy MMFUHIMCHHM Hbogata YIyH KyuaHwiagd. Ma-
cajaH, KVK Ky3JM OHAMHUHI TeHOTUIIX — aa. Xap Xuil IeHo-
THIUTH IUAXCAAPDHHHT GeHOTHIM OMp XWi 6YIHMIIM MYMKMH.
MacanaH, Kopa Ky3Iu ofam Aa €ku AA TeHOTHILIH 6YIHIU
MYMKWUH,

T'EHEAJIOTUK TAXJIWJI — rexeanorus (aBromiap Imma-
XapacH) yCyild acoCHia MPCHIIaHMI KOHYHUSTIADUHY Tax-
s Kwivi. By Genrwiapiy (KacuUTMKIaApHH) TAXTT KAIHIT
YYyH NPOBAHAHMHT ABTOA AXIOAJTapH TeKIIMpwiamu. Tu6-
GHMET TeHETHKACH MaciaxaTiapyjia KeHT KyulaHwiagy, 6ei-
IMHY (KacaUIMKHEUHT) OWIaHWHT GollKa abp3ojapuia, ury
XyMIaflaH KeJaXaK aBlIonna PUBOXIAHNIK IXTUMOIHHHY ITPOr-
HO3 KWIMILTA UMKOH 6epaiu.

TEHJIAP JIPEU®HU (reneTux — aBTOMATHK Xapa€miap)
— Taconuduil oMwLIap TALCHPHAA KWUYUK NOIYSHHAIApIA
TEHJIAP YaCTOTACHHUHT Y3rapuury. Oxarna nomyJsiuysiapaa
HpCH Y3rapyBYarH/IMK KaMmalMinura oiavb kejlagn, KapuH-
OOII-YPYRIap OpacuIard HUKOXIap opTHO KeTraHnuda Kydas-
4. Byuna momynsuMsna cejleKTUB axaMuATH OYiIMaraH res-
y1ap cakjiaHu6 KOJHINW Ba Kynai My MyMxuH, [ennap mpeit-
¢y memiap Ba H30JSTIIap KabM KaM COHJIM IOMyALMsIIapaa
alfHUKCca KYyWId HaMoEéH Oymanm.

FEHJIAPHHUHI JUPPEPEHIIUAN OAOJUIMTHA —
6up XwT XpoMocoManap TYIUIaMHra sra 6yira# xyXaitpaiap-
Ja Xap Xwi rewiapHuHr daon 6ynumu. IyHuHT yuyH Xam
TypiId XyXafipanapza TypiIy OKCHUIAp CHHTeSIaHany. XyxXai-
panapaa rewiap GaoUIMIHHUHT GOIIKAPHIHIIH TPAHCKPHII-
LIVA — TPAHCIALMA JapaXxanapuia amanra oluupuwiagy. Pen-
JTMKALMS AapaXacHaa peryIsiMsUIAaHAII HATYDKACHIA Xyxaii-
pafia Xap XWwI BaKIAa Typ;I¥ MHKAODAA TeH HYCXalapu XOCHI
6ynam1. Macanan rewrap aMIUIMQUKALKACHIR pPHK TeH-
JIApVHHMHT KYIU1ab Hycxanapu Xocria 6ynans.

TFEHJIAP JO3ACH - ramwionx TYIUIaMAard MaIyM Ted
Hycxanapy couy. [emiap Ho3acH ooreHesfa aMruidburanys
HaTXacula OYIUTHKAIMSAAA, TPHCOMUAIApAA KyTIasgd, Ae-
JlemuAAa 3ca KaMasau.

FETEPO3UC — pyparaiTapHUHT XaéT KOOGWIMSTIapu
KYpCaTKMWIapUHUHT OTa-OHATAPUTa HHCOATaH I0KOPH KyTa-
pwiviry. TeTepo3uCHUHT caMapacu ¢axar anpum 6earwiap-
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ra HucbaraH HamoéH 6y:lagu (6owka Genrwiapra HucOaTaH
XaTTO AeNpeccus Ky3aTwIUINY MYMKUH) Ba KEMMHIY aBjlod-
nappa HyKoio xeragy. Ferepo3ucHy TyllyHTAPUII y9yH Oup
KaH4a TUIIoTe3a1ap Takmug 3Twirad (MacanaH ¥ra ROMUHAHT-
JUK TUNOTe3acH). ['eTepo3uc KUNLIOK X{XAMKUIMAA Karra
axaMusITa Ara. ,

TFETEPO3UTIOTA — 6urra reHHHHT Xap X1 ajUIeiUTapu-
ra ora 6¥1rax opraHusM (Aa). DyHaa¥ opraHu3M -HKKA Xl
{A Ba a) ramerasap XOCW1 KWIalX Ba aBloana Oenrmwiap ax-
pPanyIny Ky3aTwiIagy.

TETEPOTAMETATU XKHUHC — rerepocoManapra HAC-
Garaq Xap X THIIAr¥ TaMeTIapHU XOCWI KWIyBYM Opra-
Hu3M. OfaMaa 3PKaxyap reTeporaMeTatd XKUHCAUD.

TEMOITOBUHOIIATVUIAP — reMorIobHH CHHTEIN-
HH HA30DaT KWIYBYM IeH MyTalpisuiapd acocmua keiaub um-
KAIUral XWIMa-XWl KacaUmukiap rypyxd. Kymundya reMor-
JIOGMHHMHT Xap Xus1 BADHAHTNADH OUp-OMpUiaH o KM B 3aH-
Xxupiaa ¢axar 1 aMMHOKUCIOTAHUHT AIMAIIMHTAHI UK Oritad
dapk xuiagu. Temornodun BapuadTiapu cosu 350 Aad op-
TUK, OVINO, VIAPHUHY KIMHUK KYPUHHIDIAPH XaM Xap Xil-
nup. Hocrabun reMorioOuuiap TyFMa TéMONUTHK aHEMHA-
Jlapra ca6ab 6yaanu (MeTreMOTIO6HHEMHANAD, SPHTPOLIUTO3~
nap, YPOKCHMOH XyXalpaid KaMKOHIMK, TajJacceMus Ba
fomrkanap).

TEMOOUINSIAP — RoH wBUII Xapa€HUHWHT Oy3u-
aHmura 60K, 6YIraH KacayUIuKiap. YIApHUHT OUp MIAaKIU
X-ra 6UpUKKaH PelEeCCHB KacaUTHK OYnH6, aHTHreMOQHIAs
rnobynunn (VIII-daxTop) eTHiuMaciuIn, MKKHHYUCH 3ca
IUTazma TpoMbomiactus komnoHenTH (IV-daxrop) erninmac-
arunal xenud guxkany. F'eMoQHAHMHT OOLKR ayTocoMa-
JIAp OPKATHY MPCUIUIAHYBYM IDAK/LIApY XaM MaBXYIIMp.

TEMHU3UT'OTA — 6up HeyTa aJUIC;UHUHT daxar 6up Hyc-
xacura sra opranusM (X* Y — remodwiuiara HucHarTaH re-
MM3UTOT 3PKaK). OmaTia ynap reTeporaMeTald XWHCHUHT
XHUHCUH XpOMOCOMaiapura XoilalraH Terlapra Hucbarad |
yypaiigu. Oxamiapaa yiap spxaknap 6ynanu. Hlyausr yuyu
XaM 3PKAKJIAPHUHT (PeHOTHITNIA PeLiecCHB Oern 1o3ara yu-
kamu. Hatmxana rerepocoMa rewyapd TOMOHRAAH i03ara
YUKAMUTAH PELecCUB XacaUIHKiIap agulapra HucGaraH 3p-
KAKIIapAa KYMpPOK, YacToTana yupaimu.
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FEHJIAP NO3ACHU KOMITNEHCAIIUACH — X xpomo-
coMara XOWIaiuraH reHiap I'yPyXuHHHT (PaoUIMruHA ngoaa
KWV WAaKmapuaad oupr. Oxamaa aén KUHCH roMorame-
Tamy 6Ym6 2 ta X XxpoMocoMacy MaBXyJ. YiapaaH 6upu
sMOproreHeSHUHT 16-cyTRacuna HodaovtaHany. Ly Tydaii-
JIH 3pKaKiIapAa Ba aémnapAa rewiap A03acH TEHIIaluaid.
(Jlaiton rumoTte3acu). Mkxana X xpomocoMaia remwap (200
JaH opTHK) ¢aon O¥iraHuga >pkaxiIap Ba aéjUlap Xamjia,
Ky11ab MyxaM GeJIrHIap opacuia Xyaa Karra papxiap Kysa-
TWIMIOKY MYMKUH OYnap snu.

TMHAHAPOMOP® xap xui1 XMHCHUHT XPOMOCOMATAPH-
HM CaKJIOBYY XyXalipaJapHM V3uIKa CakjIoBYM OpPraHM3M. by
— MO3aMIM3MHUHT 6Mp KyprHumuavp. ['nHangpomMopdmusm-
HMHT IIAK/UIAHMLI MEXAHW3MM: 3UTOTAHMHT MaifajlaHuIndRa
rereporamMeram XUHCHUHT XUHCHIA XpOMOCOMaIapHIaH OU-
PUHUAHT MYKOTWIHIIH, Xap XWI XpOMOCOMAaap TYIUIaMiTa 3Ta
2 CHUHKAPUOHNAH 3UTOTAHUHT XocuT 6Ymal, yHias Owrra opra-
HU3M pHUBOXIaHUITH. ['mHaHapoMopdu3M OIOWHTH ~ OPKA
(onauHIY K¥cM OWp XMHCHWHT XpOMOCOMATIap TYIUTAMKIa,
OpXa KHCM 3Ca MKKMHYY XWHCHUHT TYIDIAMUTA 3ra), JIarepan
Ba MO3avK (TAHAHWHI afpUM KMCMJIApH KOJITAH XaMMa KUC-
Mura HucbaTaH Gomkaya TYivramra 5ra) GYIMIIM MYMKMH.

TUBPUJONOI'UK TAXJINA — npyparaitianunl HaTH-
xacupa GenrwIapHUHT GUpP KaH4a ABRIOANADEA WPCHAAAHIIN
KOHYHUATIAPUHA VpraHull.

TOJNAHAPUK UPCUUJIAHUIN — Y xpomocomara
XOWIanirad reH GenrmwIapuHUHT O0Ta HYIN OPKAIH HpCHitia-
HumM. Macanad Kynox CyNpacHHWHI THIIEPTPUXO3H XYILX
IIYHARH UpCUIUIAHAXU.

FOMOJIOTUK XPOMOCOMAJIAP — KaTTaiury, WaK-
JI4, reriapy 6up xun 6ynran xydr xpomocoManap.

TOMO3HMUTI'OTA — 6uTTa reHHMHT ORp XWT a/UIeIapUra
ara 6Ynras opraHusm (aa €xu AA). Bymnait oprammsmnap
O6up X1 rameranapHy (a €xu A) XOCWI KWIAOW Ba aBjloIAa
GeNTIIap aXpanTMIIM Ky3aTWIManmH.

I BUTAMUHUI'A BOFJIUK PAXUT — runoxansume-
MuA Ba runodocdareMus XaMaa paxu THEHT GeHOTHITUK 6e1-
ruiapy OWiaH XapaxkTepIaHyBYd MPCHH KaCaAUTHK.

AEJNELUA — xpoMocoMa abeppandsuUlapuiaH 6up TypH,
XPOMOCOMa KHCMIAPUAAH OWPHMHMHT V3WIMO, AyRomwmm,
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XPoMOCOMAaHVHT OXMPTH KMCMHU HYKOTWICA — AeUUIEHCH
pedwiamy. Arap AeQUEIEHCH XPOMOCOMAHHHI HKKala KUC-
MMIa KysaTwica, Oy xKucminap Omp-6xpura €immub, xanka-
CHMMOH XPOMOCOMAHM XOCHI KYIMINK MYMKHH. Y3WIKG TyIl-
raH XMCMJIAD KYTIMHYA KeHHHIu OyIMHMILEapaa UyKorwia-
M. AMMO Y3WITaH KYCM GOLIKA HOTOMOJOLMK XPOMOCOMAra
6upuKUO reHsap MyKoTwiMmacaaH, 60mKka 6orIaHMin rypyx-
7Aapy Tapkubura OGMPUKMIIN MYMKHMH. ByHpai# xpoMocoma
abeppanpsuiapi TPAHC/IOKAIMsA JEeHIIANH.

JTUCKOPJAHT/IMK — sru3akiapaa Top peakuus HOp-
- macwura sra Geiarwnapgary dapkiap. Dru3zakiap 3UroTaIUIN-
HH anyKIamga Goimananwiany sa % 6wiad udonaraHagu.

JTOMUWHBAHTIUK — rereposurora xonaTuiaru aumlen-
Jap xybTraad OMpMHUHT UKKUHMUCH YCTHIAH YCTUH KEJIH-
. JIOMUHAHTINKHUHT OUp Heda maknw MaBxyn. 1. Tynug
TOMUHAHTINK — OyHIZa rerepo3uroraja ¢$akar XOMWHAHT
AJUIETHHHT QEHOTHIIN 103ara YMKamy (Ku3wn panr). 2. TYIuK-
Mac (OpanyK, XOMWHAHT) — OyHma A (xy3mi) a — (OK)HUHT
TaLCUPHHE TYIHK TYCa oJIMailmy, Xocun OynraH Oeixrm opa-
MK XapakTepra ora (Aa — Iynrmu panr) 6ymama. 3. Yra jo-
MUHAHTINX — Oynma HOMMHaHT ajleNb reTepo3urora (Aa)
XoxaTnga roMosurora (AA) xoilarTujgarura HucbaraH KywiH-
POX, HaMoeH Oynany.

JAHK HOJII/IMEPA3A — PeIUIMKAIMANY KaTaTN3JIOBYA
depmenT.

JIVIUINKAIIUA — xpomocoMa abeppadsuiapyiHuHT 6up
X1 6VAub, YHUHT KUCMIAPDUAAH OMPUHUHT UKKH XMcca Op-
TUIH. JyIUIMKAIHMS KPOCCHHTOBEPHMHT MEBEPUIA KSUHIIU-
ra xanaxkut Gepann. ¥3 naBbaTHIa KYIUTMKALMA HOTEKUC KpPOC-
CUHTOBCD HATHXACHUNA KeMUO YMKHUIUN MYMKHMH.

EBI'EHUKA - ogaMHMHI I'€HETUK CTATYCH Ba YHH SX-
HIWIANI XaKAJATH TAWIMMOT 6YING, yHuHT acocducu ®.lans-
TOH XucobiaHazu. Heratus eBreHHkKa “npm«xﬁ TUTUEeHA”,
MpPCUM# KAaCAJUIADHM CTEPWIM3ALMSIAIN KabM TyWIyHYamap
6WiaH caaOnil axaMHATIAPTa 3ra OYaraH AYHATHLIIND.

KNHC ~— opraHu3MHMKN XUHCHI KyMauIuga HIITEPOK
3THIUFA Ba MPCHiT axOOPOTHH ramMerasap OpKaiM aBlomiapra
JTKa3MIIra MMKOH 6epyBuM XyCycUATNap HYFMHIUCH.

XWUHCUHN XPOMATHH — runepnukKHOIALTAH Ba Ho-
daon xomarmarm X xpomocoma sapo MeMOpaHacura €nuu-
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raH TYK OYsiTyBUM TaHaya. XpOMATHH TaHAYaCcH COHM X-XpO-
MOCOMANAp COHUIAH 6wTra Xasm Oyianu. JKWHCHH XpoMa-
TUHHHM aHMKJAl OpKatu X XpoMocoManap COHHM ¥3rapHIly-
ra GOFHK MPCUM KACAUIMKIADHY, IHAXCHUHT I'¢HOTHIINK XHH-
CHHM aHMKJIAWl MyMKHH.

XKUHCUI XPOMOCOMAJIAP — (rerepoco\aanap) -
YPFOYX Ba 3pKaK XWHCHApHa dapkIaHyBuM XpoMocoManap.
Vnapra Xoiliamrad resiap XuHcui 6enrwiapra xaM, coMa-
THK Genrmiapra XaM (JATbTOHM3M, reMoIIUsa) TabCup KU-
JTagH.

XHWHCI'A TOBE BEJATWIAP — mmapu Xap KaHaaf xpo-
MOCOMATApLA XOMWIAMIIY MyMKIH OY/ITaH, IEKVH 103ara 4n-
KHILY XUHCTra GORIKK 6Yirad 6esriiap. Macaiad KaUIMK NeHH
TeTepO3Urora Xonaruna acLlapia 1o3ara YMKMaiou, SpKak-
Jlapfa 3¢a TeTepo3UroTalapia KUK 103ara YUKamm.

ZKOWIALIUIN DPPEKTH ~ reH TabCHPUHWHT YHUHT
atpodunaru awrermapra 6ormkaury. (IyHIHT yIyH Xam Xpo-
MocoMa abeppaluanapujia Xoity Y3rapraH reHHUHTr (aoi-
JIMTH Y3TapHIld MYMKWH.

NIUOTPAMMA — pururowa TYIUIaMEArH XpOMOCOMA
TYIUIAMMHHHT XPOMOCOMAIAp V/IY4aMu Ba KMCMJIAPUHK CO-
JIMIITHPUEI ACOCUIA TY3WIFaH YMYMMIUIAIUTUPWIIAH CXeMa-
TUK Kdora.

HU30JAIIUA — nmanMukcusira xaﬂaxm 6epyBYM TYCHK-
JIADHMHT Ao 6YIu6 nomyisuusga KIYuK [ypyXIapHa ato-
XWJIaJIAaHUITHATA ONU0 KeNaguraH XapaéH.

U30JIAT — waxcnap coHu 1500 rava 6ynraH omamiap
nonysuuAcy. MHCOHMATHUHT SXKMH $TMAIIAOA reorpabuk
M30JI4T/1ap KEHT TapKalraH 3y, X03UDPI¥ KaBpIa M3011Tap
-MaBXYIMTMHHHT acocuii. cababnapura, QIUWHUM 3THUK Ba
GoLIKA MXTUMOMU TYCHK1ap KMpaxy. By TYcuKap axaMusTy
ToGopa KaMa¥iub, KMYNK TOIYISIUHAIAPHUHT KHPHUKIIAIIY-
UIM Xapa€Hu KY3aTWIMOK[a.

" UMMYHOFEHETHUKA — uMMYHOTOrMA Ba aHTPONO-
TreHeTHKa acocuia maxjuiaHrad dan 6¥1mb, MMMyHUTETHRHT
HAPCHUA acOCTapUMHHU, TYKMMA AHTUPCHIADMHUHT XHIMA-XHI-
AATYMHY XaMmAaa MPCHiaHIiBHY Ba TYKMMANap MOC Keiu-
KEIMACIUIHM Ypranamy., TUO0UET reHEeTHXACKHAA ayrocoMa
KAaCA/UTHKIap MEXAHU3IMUHU, MDCUSTTA MOMWI KACAILIMKIIAPHU
YpraHuUIa Karra aXaMuUg1ra 3ragup.
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WHBEPCHUSA — xpomocoma muuparu abeppanusanapiaH
bupn 6¥1ub, GyHIa XpOMOCOMaHUMHT (€KM reHHMHT) 6P Kuc-
MH y3wiunb, 180° ra aiutammd, sHa KaiTagad ¥3 xolura Xoi-
namama. MIHBepcHs HaTiDKAachaa HyKICOTHIUIap KeTMa-~KeT-
JiuTe Yarapamy. Bupnxuim rypyxy ysrapmaimu daxar awien-
J1ap KeTMa-KeTymry yarapamy. [yHma#k 6yimmvra kapamacaad
Oy xomuca KpOCCHHTOBepra XajJlakHMT Gepamy Ba 3BoIOLMANA
TYp XOCKWI KIIYBYM OMWDUIAPAAH 6MpH 6Ynub xm3Mar Kutamm.

MHTPOH — nomurentry €k PHK crpykrypacu xakuna
axBepOT TyTMaillluraH HyKIeoTHIJIap KeTMa-KeTIurn. MVIHT-
POHJIAp MaBXYLIAIY CIUTaicUHITA cabab 6ynanu, OyHaa uH-
TpoHap Kecub TamwuiaHuG SK30TeHIap KaifTa yianagy. UHT-
POHJIAD MYTAIMACH F03ara YMKMaiauM Ba Oy MyTauWAHMAT
3apap¥ ce3riMaiau.

HMHBPUIUHIT — xapuHaonuigk gapaxacy sSIKMH G¥iraH
OPraHW3MJIAPHUHT YaTUIIMIIY. OfaMaa 3Hr SKMH NHOPRINUHT
— KHIECT HMKOXTappup (KOHYH TOMOHMIAH TAKHK/IAHTAH
OUPMHYY JaPaXaT KAPMHIONEIAP OPAaCHIAIr¥ HUKOXJIAPAUD).
KapuHpouutapga yMyMu aXIOAMAaH ONraH GHp XK reHiap-
HUHT MaBXymiury Tydaitmy prOpuaMHr MHOpen Henpeccus-
ra cabab 6Yiamv. ByHga 3apapay reHaapra HuEcOaTaH roMo-
3UIOTaJaHWII KY3aTWITaHIUTH YIyH Xaét GaonudTy Ba Kyna-
IOBYAHJINK CycaARu. JIekuH cenrexuuana “cod JMHHLIAD”HH
OJMIN YYYH HHODHOMHIAAH KeHT ¢oinananwiagn. Ma6pu-
THHIHERT CATOUH HATHXANApUHN TYIIYHALI KApUHIONI-YPYyF-
JIap OpPacHAATd HUKOXTAPHYHT OJLTHM OHII YIyH TABCHSIIAD
nmiab guKumTa MMKOH Gepany. '

UPCUWIAHUIII — xynaitum XapaéHuga BpcHit MoZ-
JaHHHT OHp aBTOANAH MKKMHINCHIa yrkasmnuimy. [emap
XoWTamuimura Xapab sykaproriapaa sapo (ayrocoma €km
reTepoCcoMa) Ba LIMTOILIA3MATHK (MHUTOXOHApPHA, IUIaCTHOA)
HPCHILIAHMIN Ky3arwiagd. Bupyciap Ba NpoKapHoTIap YYyH
y3ura XoC MPCHIUIAHNLI XaPaKTePIUIuD.

UPCUUIIAHYBYAHIIHUK — GesruauHr HaMo€H 6¥1u-
M3 UPCHATHURT aXaMHATHHY Xypcarkian. Mpcuitnanys-
YAHWINK UPCHIUTAHYBYAHIAK KO3 PULUMEHTH OpPKalud Mo~
JaaHa| Ba Ky3aTWIaéTraH ¥3rapyBUaHIMKHUHT KAHYa KHC-
MU TeHOTHIITa BORTUKIMTHHN KypcaTany. UpcuitnaHyBYaHInK
Koa(PUIHEeHTIAPUHN GHIMIN CelTeKUMIa KaTTa aXxaMusTra
ara.
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UPCUU KACAJUITUKIIAP — MyTauwsiap HATHXACKIA
Kenuo YHKYBYH aBioylapra yraguray xacauMKiap.

UPCUN KACAJUTUKIAPHUHT TEHETUK T'ETEPO-
TEHJIUI'H — x¥n yuypaiifvras CYPYHKaIH MYITRGAKTOPR-
_alb KACAUTMKIApAA KIMHUK [TONUMOPMOUIMHMHT MaBXyYIUTH-
. KiipHuK nomMMOpGH3MHMHT cababi 6MTTa KaCAUTHKHUHT
Xap XWI 3THONOTHK maxmiap cudatui’ HaMoeH 6¥mmmu-
JUp. Yap Xap Xl MyTalysiap HATIOKacH OYIraHu yIyH Xap
XM MPCHILTaHaoM, JEKHH DeHOTHNHNK (KTHHMK) KYpHHMII-
Japy ¥Yxmanl GYIUIY MyMKUH.

HUPCHUAT — upcuitnanuil XapaéHM OpKAIu OPraHU3M-
JIADHUHT aRI0UIAD AIMAITUHUIIN JaBOMHAA MOAUit pa QyH-
KUHOHAT V3ITYKCHATHKHY TAbMMHJIOBYM XyCYCHAT.

HUXTUO3 — tepuHMHI Y3ura Xoc yarapuuinapu Gumian
wdonanagagurad upcHit, 6enry (tepu 6aguK TaHraganapura
yxma® xeramy). VIXTHO3HMRAD Xap Xui maK/uiapy ayTocoMa-
JOMWHAHT €KH ayToCcoMa-pelecCHB TUIla BHPCHATaHKIIY
MYMKHH, KVIIUHY2 Ynamra onub Kenapw.

KAPUOI'PAMMA — 6uTTa XyXallDaHHHT CHCTEMAIAlI-
THPWITaH BA aHUK TY3WiIraH tyiuiamu. FoMOonorux xpomoco-
Manap aHuKJIaHub, YIyaMu Ba HeHTPOMEDACUHHHI XOHIa-
mmmura xapab (Tlaprk HOMEHKIATYPACH ACOCKAA) XOTam-
Tapub ynKkwiagu, Mawiym xapdnap (A, B, C, I, E, F, G)
€xut pakamnap 6miaH Senrwiadamy. Kimumaya 6y TepMyH uad-
OIPAMMAHHHAT CHHOHMMH CHMATHAA KILIATHIANH.

KAPHOTHUII — xpoMocoMa TYIUIaMHK GeATHIAPHHMHT HH-~
FUHAMCH (COHM, WIAKIW, ym4aMH) 6¥nu6 Xap 6up Typ ydyH
y3ura xoc 6yramny.

KAPTATAIUTUPUII — reseTuk KapTalapH¥ TY3HI
XpOMOCOMaJlary FeHIapHMHT XKOMMHHU BA yjap OpaCHIarK Ma-
codanapay anukaaul. [eHnap opacunaru Macoda ynap opa-
CHIarK Kpoccuxrosep homsH Guiaan anvkjiaHamm. Tertap
opacunmard Macoda OUPIHIM MOpraHMAa OeHwiajy, vy 3ca .
rewap opacumary 1% KpoccuHropepra TeHr. OpaMza refe-
THK KapTa TY3HIN Y9yH COMATHK XyXaipaJapuu myparaiiiam
Ba reHEANOTHs YCYITapHIaH GonanaHinagn. Xo3suprit BakT-
ga X xpomocoMama 100 Tara AKMH IeHIAp, ayrocoMmaaapia
3ca 500 maH OpTHUK redsaap KapTajalrTHPWIraH.

KACAJTUTUKIIAPTA UPCUU MOUUITIUK — tamxu
MYXAT OMHUIADH TAbCHPHMAA OPraHU3MHHUHI DEaklus HOp-
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MACHHUHT V3rapyilu. Arap MyXuT OMWIM MOC KeJIyBYY re-
HOTMIUIX OPTAaHM3MIa TabCUP KWICA MONWUIMK KACALTUKKA
aivrapMIy MyMxuH. Macanan, nuaGetra MORIUTHIM OYiirad
ofaM OCOH Xa3M O¥TyBYM YrNeBOAJADHM MCTEBMOJI KAICA
KOHAA YI7IeBod MHKXQPH TE3Ma Ba Y30K BaKT AABOMMAA KyTa-
priamy. Kyn BaxT JaBOMMIOA YIIEBOLIAPHY HCTEHMOJ KWIHII
3Ca MOCJAHMIN MeXaHH3MIapy Gy3unummura Ba Juaber Xe-
;m6 yukumyra cabad 6ynanu. /[uaberra Moiiwaryn 6YaMa-
rad opamnapfa 5ca YIJIeBOMIADHM K¥T MCTEBMOJ KWIKII
- muaberra onub KeIMaRAH.
KOJOH — amunokuctoranu xopnamrpysun JHK éxu
aPHXHuHr éHMa-6H XOWIAUITaH yUTa HyKACOTRIUIAPpH {(TpHNI-
ser). TeweTux Kon 64 TpUILIETIM KONOHJAAH TAIKWI TOIIafH
(6y 3ca 20 avrHOKMCIOTAHH Genrwiam yyyH eTu6 opramu). 3
Ta KOROH X€Y KaHJa# MabHOHY aRTJIaTMANOY YAADHH HOH-
CeHC KOIOHNAp aedimnanmu.
KOJAOMUHAHTIHK — rerepo3uroranapia Xap MKKa-
J1a AVICTbHUHT BeITMHA HaMOEH KIUHAA KATHAmIy (Ma-
catag JA JB — IV KOH I'ypYXUHY aHMKIaAIH).
KOJIMHEAPNIUK — redparst HykjieOTHEIAp xox’mamn
HIHM GHJIaH, Iy TeH KOAIAIITAPANHATAH NOANIICIITANAATH aMU-
HOKKCJIOTAIap XOMIAIMITKAATY TapaUIeiu3m.
KOMBHUHATUB Y3rAPYBUAHIUK — amiomnapaa
OTa~OHA TEHIADHHMHT SHIH XomOuHanusnrapu TydaiLe ke-
0 YWKAKMTaH UPCHM Y3rapyBYaHiInK.
KOMILUIEMEHTAPJIMK ~ Hoamiens TeHIapHUHT §3a-
PO TabCHp WIAKUIAPHAAH 6upH 6¥iub, 6yHnaa OGurTa reH uUK-
KAHYHNCHHAHT TALCHPUHM TYLXUPKO, SHTW OeJIry 103ara yu-
xamn. Opamnapna ¢od MUIMEHTALMACH MKKH XWi HOAUIENb
reH KOMIUIEMEHTAD TAhCHPH HATIDKACHNA AHUKIIaHATU.
KOHKOPJAHT/IUK - 3ru3axjIapHEHT KAHKAAAMD Geir-
rira HucOaTaH Vximrauumury. MoHosurotanap Ba AM3UIOTa-
J1apJa KOHKODAAHEIMK Ba AUCKOPUAHTANKHHY CONMULITHPHIN
STM3aKAp YCYJIMHMHT aCOCHHKM TAIKuiN Kwiamn. By ycyn
épnaMuna Sern (KacaJuIMK) pUBOXIAHHIIMAA MYXHT Ba Hp-
CHATHAHT MYHOCa0aT/IH POMHM 2HHKIAI MYMKHUH.
KPOCCHUHI'OBEP — 1 Mmeito3 nmpodasacuga roMoJOTHK
XPOMOCOMANIAPHYHI K¥cMIapH 6IaH aTMaufMHUMY (HaTH-
Xaja reHaap Ba OCJIrMIapHRHr AHIY XKOMOWHAIMSIADH Ke-
0 YUKAIH).
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JIOKYC — xpoMOCOMaHMHI TeHETHK KAapTacHAa MabiyM
TEHHUHT XOMlauraH YpHHU.

MEHAEUTAUIYBYU BENTWIAP — I Mennens Koxy-
HUATJIAPHIa ACOCAH WPCHILIaHAOUIaH AMCKPET Genrwiap.
ByHmait Geardiapra omamiapia Kyn €KM 0K 6apMoKjapH
COHHM, K¥3 patTH, KYPUII YTKHUPIKIM, CEIIKIIHNHI MAaBXYX-
JUrH Ba Boluxaiap MMcon 6¥na omany.

MEWO3 — raMeTalapHUHT eTWIAIN YCY/IH, eTRIMAraH
XUHCHH XyXalApaHUHT OPIMHUILM HaTHXKACHIa XpOMOCOMA-
JIap MHKAODHHMHI MKKKM XuUcca KaMadwimg.

Meito3 HaTIDXacK A XPOMOCOMATIAPHMHT TAILTOM TYILIAM -
ra (n) sra 6ynray eTyK XUHCHI XyXaipanapu xocwi 6ynany
Ba XMHCHU Kymnadmiiga xap OMp TypHHHI XpOMOCOMAalapH
COHVHUHT JOMMUIIUIY caxIaHagy.

MHUTO3 — HoOTYFpH GYIHHUII, 3YKAPUOTIAP YIYH XOC
Xapa€H. MuTo3 Tydaitn KM3IHK XyXaifpanap Tedr Ba Oup
Xwi upcuii ax0OpPOTHY O7lany Ba Xap 6up Xyxaipa 2n TyTulamra
sra 6ymazau.

MUTPALIMA — 6urta monyIsuus reHoQoHIAra 6omka
HONY/ISUMAHWHT TeHOTUIUIAPHHUHT KYIIUIMIIE. ByHuHT Ha~
TIOKACKUAA JACTIA0KY MOMYAAUMAHAHT 'eHETUK CTPYKTYpacH
V3rapHIy MyMKHH.

MOOUPUKAIIUS — deHoTHOHK ¥3rapyBYaAHTHKHNHT
Oy IIAXJIM TANIKY MyXUT OMWIIAPH TabCUPHIA KeMb 4MKa-
IH, TeHOTHII Y3rapMaiid, WYHAHT YYYH XaM APCHIIaEMai-
. Momudukauusuiapuy YpraHuIl MYXAT Ba HPCUSTHHHT
PONVHY AHHUK/IAIAA KaTra axaMUsTTa 3ra. 3apapiaHd MOMH-
duxkauuanap — Mmopdoanap Kyvm MyXHT OMIUUIADH TAbCH-
puna xenub yukany, 6ab3aH MYTaHT IeHHHUHT QEHOTUIIHHHA
acaatagd (beHOKOMUsIap). ABTOJ ITPOrHO3HHH AHMKJIAINAA
(GheHOKONMAIADHY T€H MYTAUMACUIAH aXPAaTHII MyXUM
AXaAMUATTA raTUp.

MO3AHK — Xap Xxu1 reHOTHIUIM XyXalipanapmaH rtain-
XKW1 TONTaH OPTaHu3M, Macaiad 46,XX/45,X0 — [1lepemenc-
xuit — Tepuep cuHapoMy OViimua Mozauknup. -

MOBUJIb FEHJIAP (anamraH TewIap) — Xyxa#pa re-
HoMuAa XoiuHu Y3raprupaonagurad JIHK Kucmnapn. Viap
3BOJIIOUMSAA KATTA AXaMUSLTTA 3ragup.

MOHOCOMMUSA — xpoMOCOMaNAPHUHT IATUIONA TYTUIA-
MUAa 2 Ta TOMOJIOIMK XpoMocoMajiapiadH OMPUHUHT erwi-
macaurd (2n-1, Macanan 45,X0).
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MYTAT'EH — Myrauusiap 4acToTacuHy OIMPYBYH du-
3UK, KUMEBKI, €KH OHOJIOTHK OMHIL

MVTAHT — MyTanusHY TALUIyBYH XyXaitpa €Ky OpraHU3M.

MVYTAILIUA — suru Oeird €Ku XyCyCUSTHUHT Kenub qu-
KUIIKTA cabab 6YyBuM reB, XpOMOCOMa €KY TEHOM Japaxa-
Ja Upcuit ax6opoTHUHT y3rapuiuu. [eHepaTMB MyTaumsnap
XUHCHY Xyxaipanapia KysaTWwialy, UPCHITAaHAAM, COMATUK
MYTALMsUIap COMATHK XyxXaipartapia Ky3arwiaau, ¢axar yina
Xyxa¥ipa apiIoIapHAa MpPCHILIAHALY,

HOHCEHC KOJOHJIAP — MabHOCU3 KOJOHJIAp, HH-
dopMauus caxJaMaiiuraH TepMuHaTop Komomiap. by KO-
JOH/Iap OKCHT TOIMIIENTAN 3aHXKPU CHHTE3MHUHT TyTAUIa-
HHIIX Y4YH CHTHaA XHCOOIaHaZH.

HYKJEOCOMAJIAP ~- XpOMOCOMaHMHI THCTOHJIAp Ba
JAHKzay Tawkw! ToOrad crpykrypaiapa. Kymsy Hyxieo-
comanap OGup-6upnapu 6mwian xucka JHK xuemu opxanum
oupukam. JHKuuHr rucToH TaHavarapura yparuurz JHK
OucnupanM y3yHJIMTHHE 7 Mapraraya KUCKapTHpalu Ba
JHKHAHT yima KucMufa TPaHCKPHUNIIMATA UMKOH GepMaii-
o4, 1 reH 6 Ta HYKIEOCOMAaHY ¥3 M9Ura ONMBIM MYMKHH.

OHTOI'EHE3JA XUHCHUHT JUOPEPEHIIHALIA-
ANAHUHIINA — maxCHWHT OHTOTeHE3UJAa XHHCHHA Oenrurap-
HUHT PHBOXJIAHHII Xapa€Hu. Xap XIUT XUHCIM OpraHu3MiIap-
Ja (Iy XymIajaH OBAWIApAa) 3UToTa alipuM JXMHCTa MaHcyh
XpoMocoManap TYIUIaMmra sra Oyiica XaM XUHCHHM XUXaThaH
urmvddepent (Gapkeus) 6ynamu, yyHKY ToHalalapy Xap MK-
Kala XWHC TOMOHIA DYBOX/IAHWII WMKOHMSTHIA 5ra. KWHC
IuddepeHIHAIMACK XHHCU TOPMOWIAD TabCHPHIAA aManra
OIIANH, ABBA XHHCHI Kyprakiap KeHuH roHajanap puBoxia-
Hagy. Yymmsr yayH XaM XUHC OHTOTeHe3/1a KAWTa aHWK/IaH!-
1M MyMKHH, Ofam XUHCHHY OesIrTaHvMiy (akaT reHOTHITHK
OYrmbruHa XosMacad ropMOHTIAp TACAPH XaM xaTraaup. Ma-
canaH 46,XY renorumua $eHoTHN aéiuiapra Xoc Gy Mym-
xuu (Moppuc CHHOPDOMM), YyHKH OYVHHa HMINOH XyXaipana-
PUIA AHAPOTCHIAPHUHT peUenTopiapy GymMaiau.

OHKOI'EHJIAP — Xyxaipa#uHr €éMOH cudarim ysra-
puiMra cabab 6y;1yBuy reHnap.

OHTOT'EHETUKA — (deHorenetnka) — HHIUBHAYAT
PHBOXJIZHUIIHAHT UPCUH acoCIapHHH yprauynqn reHeTH-
KAHUHT OYnuMU.
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" OIIEPATOP — penpeccop OKcWI 6wiaH creuudux 6u-
PHKUG ONEPOH TPAHCKPUNUMACKHY KPOofa KATYBYH OlIEpOH-
HUHT OJHHHTH KHCMH.

OINEPOH — 6urra €xu 64Up HeuTa CTPYKTYPaBU IeHIap
Ba PerysiTop 2IeMEHTIAPAAH TAIIKWI TOMYBYU TPAHCKpPHII-
Lys 6MpiIUry.

OPATIMK UPCUMIIAHUIN — noMuHAHT Ba pereccus
anIe/UTapHHHT OUp XWI 103ara YUKKIOH MacailaH Aa-MUKpO-
¢ransmug (A-Ky3 COKKACHHMHT MebEpHil YIYaMH IeHM, a-
agodranbmus rerw). ByHpait wpcHiinaHunt yana ROMMHAHT-
JIMK [e6 XaM aTanagy (JOMHHAHT a/Uieis PeUEeCCHB aJlIENAbHA
TYIHK, 6YFb KyiMarawIura yays).

[MAHMUKCHUS — nonysmsana Xap X1 TeHOTHIUTH Haxc-
JIADHMHT TACORM(HIA 3PKHUH YaTUIMHINH. XaKUKHAR ITaHMHAK-
cus Hakar WA ONyIAMUIapIa aMaIra OIIMIIN MYMKYH.
AMMO K¥TI COHIM OaM NONY/SIMLTAPHAA XaM [MapTId pa-
BHIIA MAHMHAKCHA Ky3aTWIHION MyMKHH.

HAPTEHOTEHE3 — “kupanuxk Kymaium” — XuHCHik
Kymaifiu maxulapunad oupuw 6y1m6, yprodu ramera ora-
JIaHMachad Kyllaiuumy.

INEHETPAHTIIMK — reH TabCUpHHUHT HEHOTRITHK 103a-
ra YAKMIIMHUHT MHKOOPDHR KypcaTkuyH, ¢ousnap Gwiax
wdonatasanu. Macanas nenerpasTiuk 50% 6yaca Maskyp
red 100 maxcpan 50 tacupa HamoéH 6Ynapm. Ilenerpanrt-
JIMKHAHT OMp KYPHHUINM XHHCra Tobe Ba GORIUK Gesrmwiap-
HUHI HaMOEH GVmaurumup.

IIJIASMOTEHJIAP. — oHa JTMHHACH ODKATH MpPCHilia-
HYBYH ~— MNHTOIUIA3MAHMUHT Fe’japd (MUTOXOHIADHS, IUIAC-
THOAIAP TeHIapu).

TUIA3MOH — uxroiuiasmaja Xoiralirad XyXaipaHuar
wupcuit wHOpMaUSCH.

- TIASMHIAJIAP (snucomanap) — xucka JHKnay tam-
KHJ1 TOIIraH, MyCTaKwl PeNyIUIMKAUMsUIAHaUrad KYIImmya
XaJIKACUMOH XpoMocomanap. bakrepuan xyxaitpanapaa yaap-
HUHT MaBXyUIArH aHTHOROTHKIAp Ba cyntmbaHWwIaMHAIapra
YYSAMUUTEKHE TABMUHIANINA. APHM IL1a3MUJanapHUHAT 6ax-
TepHsl HYKJI€OMATApU TAPKHOUTa 6MpHKa ONHLI XYCYCUSATIA-
PH TeHJIapHH KY4HpHO ¥TKasumpa (TPaHCIeHO3) BEKTOD CH-
daruna PoinaiaHumIra UMKOH Sepanu.
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IIEVOTPOITHUS — 6m1Ta TeHHMHT K¥I Genrvra Tab-
CHP KWIa OJIMIH XYCYCUSITH — TEHHMHT KYII TOMOHIaMa Tab-
cUpH. VHIHT KnaccHK Muco;id Mapgad cunapomunup. [liei-
oTponuA 6UpIAMYHM Ba MKKMIAM4¥ OYIMIIM MYMKWH.

ITOIUMEPHSA — 6up Heura reHHUHT GxrTa Geslrura Tab-
cupu. TonuMepHaHMHI TAbCUPHK 2 XWi OV MyMKMH:

1) KymynatuB — Xap OMp red TabCUPH KYUIATKIIHN (ogaM-
A3 TepH MUTMECHTAUMACH).

2) HOKyMynATUB — GyHIa OSJIrMHUHKT 103ara YHKUINKE YIyH
TOIAMED NeHnApAaH SMPHHKMHT MaBXYATATH KMGOsS KATaIH.

HOJMMEP 'EHJIAP — GearwHunr HamMo€H Oynummura
6up xw1 QEHOTUIIMK TABCHD KYpPCaTyBYM HOAaUIeab reHnap.
Jlorun andaputhHMHr OMp xva xXapdiapu 6wian uponana-
Hamu (awrens 6ymaca XxaMm): A, A,, a,, a, Ba LIyHTa YXIOAIL.

DOIUITIONA A — xpoMocoMaiap TRIVIOHA TYILIAMH-
HUHr OyTyHiauruua xymaiiumm OwiaH XapakTtepiaHaguras
reHOM MyTauuscy (2n --~-- 3n TpHIUIONEHA ------- 4n---u-—
TETpaIUIONTUA). YHUHT cababu XyXaipaHHT GYIIMHUIIN Bak-
THAA XPOMOCOMANIAPHKHT aXpaiMait Korumumup. [omamo-
HAMARH CYHBRIE XOCHI KFUIMII XaM MyMkuH. Oxamnapna 6yH-
Jai Myramusiap smbpuoreHesgafx ynumra cabab 6ynmmum
MYMKHH (9YHKH MyXMM CHCTEMAIAp aHOMANUANAPH Ky3arH-
JanH).

MMOUTEHUA — JHK monexyJaCHHUHI aXpaMacqaH
K¥TI MapTa MKKW/IAHWIY FUTAHT XPOMOCOMaHMHT XOCHI OYmu-
mura onu6 kenamu. ByHma#t nomureH XpoMmocoManap abep-
palpAnapHK YPTAHUIIAA Ba TEHIaD KapTACHBH TY3HIIA Kylak
obbexT XUcobIaHaIH.

MMOoNIyNRAUNA — 6urra apeaisa AUIOBYH, INAHMUKCHA
OpxXAIM OMpnaluraH, GMTTa Typra XUpYBIM 1HAXCIAp YPYyXU.
DBOOLMSTHIHT CHHTE3 Ha3apUACHTa KYpa — NOIIYJISIIMA 3BO-
MONWAHWHT 3NeMeHTap GupIury, yHra SBONIOLHUSHUHT jIe~
MEHTap OMWLUIAPK TABCUD KYpcaTaau.

nonynqanuon NOMYMOPOU3M — nonyaanngna
Xap XW1 TeHOTHIUIAD MaBXYLIATH (YIapHWHI 3HI KaM yy-
paliIUraHUHKHT Yacrotac 1% maH xkam OyIMalaM, [YHUHT
YIYH XaM VIapHM SHTU MyTauusrap OwiadH TyWIYHTHPUO
6ynmaitau). MyBozaHatIamrax, ajarTaliioH Ba YTKUHYHY 110~
mmopdusmiap Masxyl. ITomumopdusm 6noxumeBui Napa-
Xaga XaM HaMo€H 6ymuuy MyMKMH (Xap Xxwi u3odepMeHT-
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nap cucremacu). IomuMopdusMra THIINK MUcos Kb ABO,
MN KOH IypyxIapuHU KelITHPUUl MyMKHH.

MNMONVIAUUAHUHT TETEPO3UTOTAIUTH — mno-
MyJSUHARA TeTEPO3UrOT I'eHOTHIUIM IIAXCNap MAaBXKYMTATH
6Vmub, NONYyAAIUAHAHT ajalTHB IUIACTHXKIMIHHY, ¥3raprad
WApOUTAA NOUYNIUMAHMHI AMIOBYAHIAIMHY TabMURIAANH.
Teteposuroranap SMOBYARINTH aHYa KopH OYaany Ba yaap-
Aa rereposuc sdhdexT Kysatwiaam.

MNPEHATAJI TUATHOCTHUKA — xoMwiana upcHil Ka-
CAUTMKIIADHE AHUK/IAI YCYIU. YIbTPATOBYLI TeXIUIMPHIWLIA-
DM, aMHMONEHTE3, XOPUOH GHOIICHACH OPKAIU aMajira OlIy-
panagn. Apcnit kacautaxiiap npoduiakKTHKACHHUHY 3HT Ca-
Mapan® ycyJUlapuiaH OnpH.

ITPOBAH/I — reHeanorak aHATH3 YUYYH MABIyMOTIap
TYIIAHAAUIraH UIaxc (mauueHr).

[MPOKAPUOTIHAP — auddeperumanusianimas sApora
3ra 6yiMarad Oup XyXadpaid opramu3miap (bakxrepmsarap,
KYK-SIIWI CYB YTIapH).

TTPOIYECCHUHI" — npe — uPHKHunr etyx uPHKra aii-
nmadyI xapaéuu. [IpolieccHAria HHTPOWIAD yawinb, 5K30H-
J1ap Gup-6upnapy 6WIaH ynaHanM (CIUIAMCHHT).

I[MCEBAOTEHJ/IAP — noauduenTHi CHHTE3Ma KaTHAII-
Maiaurad, Gaon reHJapHHHT HYCXAJIapH.

PEAKU A HOPMACH — monuduikainond y3rapys4aH-
JHK 9erapacy, OWTTa MeHOTHIIHMHT Xap XMJI MYXHT IUapoy-
THAA Xap XW1 GEeHOTHITHH 103ard YMKapa O KOOWIMATH.

Peaxuust HOPMACH aialITHB aXaMusAiTa aragup. Bona ora-
OHACHJAH OeJITMHM 9Mac, 6alky MabIyM peakiind HOPMAacH-
ra 3ra PeHHM Hacja Kwinb onagu. MacanaH, ogaM Oprasviamy
KOHZIa KHMCJIODONHHHI IAPIHaIb HOCHMHra Kapab ManiyM
MHKIZODAA 3PATPOHNTIAPDHH XOCHWI KWIMIIH MYMKHH,

PEBEPCHS (Teckapn MyTaima) 1acTIa0kyl FeHOTHUIITHITHT
TUXITAHMIIINTA ONMMO KeIYyBYM MyTAuud a---A.

PEITAPAILISA XATOJIMKIIAPH — penapaums xapaé-
HHga (epMEHTHHHT MYTAHT KACMUHYM 3MAC, YHIZ KOMILIe-
MEHTAD HOpMaJa KMCMHU Oy3wiMiiy HaTHXACHAZ KeJIub qu-
Kaaurad Myranus. KeliuH aca ki MyTanT GUCIIMpaIb CUH-
TediaHagy. Bynnafl Myranuspiapra NMTMEHTIH KCEPOAEPMUS
MHCOJ 6¥na onagu.

PEIIPECCHA — ren ¢aowndraHuAT 6Vrud Kyiiwinmuy,
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PETIPECCOP — pemnpeccusHy aMaira OLMpPYBYM OKCHLI.

PETPOBUPYCJIAP — upcuii ax6opot PHK1a xognani-
raH BHPYC.

PEIECCHUBIHUK — rereposurorarapra (Aa) avlesLiap-
Oan 6upHHUHT (a) GeHOTUIIMK J03ara YUKMACIHUIH.

PEHUINPOK YATUIITUPHUIL — varumrupwiaérrad
Xybrapuuar Xap GUpHUHMHI OMpMAYHM XOJaToa OHa Opra-
HU3MH, KKKMHYY YaTVIUTHPHINIA 3Ca OTa OpraHusmMy cuda-
TAJA ONMuHMIM: I. 9 Aa X o aa;

2. Q aa X o* Aa.

CAHT - KPOCCHHIOBEPRA KATHAWIYBYM Ba MyTaluana
Y3rapyRuM TeHHHHI OUp KUCMH.

CUBC/AP — aka-yxa, OTIa~CHHTWIUIAP, 6HUTTa OTa-OHa
tapzanIapH.

CITEUCEPJIAP — sykapuomiapa — CEHIAPHHEHT opa-
CHMArH, MPOKapHOTIapAa 3Ca MPOMOTOp Ba CTPYKTYPa FeH-
napuHyn axparysau JJHKHVMHT KiuuMK K@cMIIapy.

COMATUK XYXAWPAJIAP — xyn Xyxaifpara opra-
HU3MHWHT XMHCHM XyXalipagaH OOLIKa xap KaHnail xyxai-
paiapi.

COD JIMHUSIIAP — ysox JABOM 3TYBYH HHODUAHHT
HATYOKAcW/a OJTMHTAH OMp XWI MeHOTHIUIM XaliBOHIIAp, YCHM-
NUKIApAA 3ca ¥3-Y3udaH YaH[IAHMIN HATHXACHIA OJIMHAIH.

COHHMUHTI TYFMAYUKHNIIH — ayrocoMa-KOMUHAHT
6exrn 6Y1u6, reHMHT 3KCIPECCUBINIY B3 neﬂe'rpamnmn
y3rapysuaH O6ynagm Ba a€wiapia Kyrlpox yypaigy.

TAHJAI ~ aifpM reHOTHILIADHIHT CaKJIaHWO Kymaliv-
10K Ba GOMIKATAPHHHHT 3Ca 3NMMUHALMIAHWIM. Tarnam
KAKAUIATH KPRTEPUACH TaHiaawm Koddduunenty (S) allpum
PeHOTHIUTApHKHr 6OIIKA NeHOTUILIApra HUCOAaTaH MOC/IaHyB-
JapIuraHn udomanaiiny.

TECKAPU TPAHCKPUIILIUA — uPHK Monekyracu-
IaH peBeprasa (Teckapu TpaHCkpuirTasza) depMeHTH €pma-
muna JHK cuntesranmim. PetpoBupycrapaa yupaiinu. Fen
WHDKEHEPUACKIA, TeHJIApHA CHHTe3lala (oiaanaHunagu.

TEJIOMEP — xpoMocoMa eIKACHHUHT OXMPTH KMCMH, Y
y3IraHia “ENHiIIyBIH OXHApPIH KHMcM” Xocmi 63nanm.

TEPMWHATOP — rpasckpumuus oXvpuia Keamd yHu
TYXTaTaAiWraH HOHCEHC KOXOHIAp.
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TPAHCITEHO3 — rexeryx MHXeHEpUSAHUHT OMp yCyiaH,
PeHHU BEXTop {IUiazMupa) EpAaMuaa OMp reHOMJAH MKKHH-
YUCUTA KYIMPUIL

TPAHCIOYKUUWA — supyc épnamuaa IHK ¢dparmenTn-
HUHT AOHOp OaKTepHsANaH peHNUIIMEHT DakTeprsira Kyympu-
AULIN.

TPAHCKPHUITUUA — undopmauusuver JHKpan uP-
HKra xyaupwinmu. JHK marpuuagan nPHK cunrezna-
HYIIA.

TPAHCIOKALINS — xpoMocoma abeppanussiapaiaH
OupH, rewiap XOWMHMHAT ¥3rapully.

TPAHCIAIINAA — nudopmanusiny nPHKxaw nonunex-
THAra Kygyupuul, pubocomana ”PHK Marpunacu acockaa 1o-
JIAIICITHA CHHTE3IAHUIIHN, HYKTeOTHLIAp TILTHHA aMAHOKHC-
JIOTAIAp TWIHTA “TapXUMA KiTHio”.

TPAHCIIO3MALUS — ren (rewiiap)HUHT OMTTra XpoMo-
COMAaia XOWWHY V3rapTupdmg. Arap xoity ¥3rapysuu JIHK
KMCMM KVMYHK 6¥iIca-wHCEpHUA, XarTa 6yica — TpaHCO30H
Jeuuwiany. '

TPAHCOOPMALINA (resetnx) — penviMeHT XyXaitpa-
HMHT Wpcuit armaparyura JoHop Xyxaupa [JHKcevwrunr 6up xuc-
MH KYUDUMIDM HATHOXKACHNA HPCHA MHOOPMAIA Y3rapHiiy,

TPACOMMUMSA — renoM MyTauusacy, OyHIA HAIUIOKA
TyITaMzary 6urra €kn 6mp Hewra XpoMocoMa 2 TamaH »Mac
3 tapaH Oynub Komaxm.

GOEHOTHII — reHOTUIHUHT MyXMT 6Wiad ¥3apo Tabcu-
PH HaTHXACKAA 103ara YMKAAUIAH, OPTAaHU3MHUHT XaMM4a Xy-
CyCHSTIIapH Ba Genrwiapy uargHIuCcH. PeHoTHI OpraHu3M-
HHHI XaMMa FeHeTHK MHGQOPMAUMSCHHU aKC ITAMPMAitIu,
Xap X1 MyXUT INApOWDIapuna OuTTa reHOTHIl X3P XHI Ha-
MOEH OV MYMKUH (Peakus HOPMAcH).

GEHOKOIINA — Taliky MyXdT TaRCHPHAA 03ara YHKa-
JraH, TEHOTHIN Y3rapyumura yxumiam eHOTMITHK Y3rapuu-
nap. MacaitaH XOMWIAZOPIMKHAHI WIK 60CKULIapnia oHa-
HUHT KM310T4a OyJIaH KacaUiaHMii HaTYOKACKIa J034ra 4u-
KaAMraH 4akaIoKAArk KaTapakra MPCHM Karapaxrara Yximam
deHoKOTHIMIP.

XHUA3MA — 1 Meito3 Irpodasaciaa XpoMocoMaap ax-
para SoumulanivAaa, KPOCCHMHIOBED HaTHMXacuAa Xocwi 6yia-
AWraH WAKLIAp.
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XPOMATHH — wunartepdasza gapocuna 6ysmaguran Mox-
12, AE30KCHPHOOHYKNEOUPOTEHAHHHI ANCIEPCHAIAUITaH
XO.IaTH.

XPOMOCOMA — 6¥1MnaéTraH SApOHMHT TYK OYSLTyBUIM
CTPYKTypacu, MHTep(da3a XpOMATHHMHMHI CIHPALIALIMING,
VpalumHy HATHKACHAA IIAKUIAHTAH, KOHIEHCAIMSIAINTaH
J€30KCHPHOOHYKICONPOTEHL.

XPOMOMEP — XpOMOCOMaHMHI KyWId CIOUpPasLIalIy-
I HaTWXacuia Wyropsamrad KucMy 1 Meito3 npodasacu-
HYHT NaXATeHACHa SXII¥ KypUHaau. XpOMOMEPIAPHHUHT Xap
OUp XpOMOCOMAAA XOWIAINITAHMHT Y3UIa XOCTUIH XPOMO-
coMajapHu 6Mp-OGHpHIaH axpaTta OJNHIIa UMKOH Oepajd.

XPOMOCOMA IMYOODJIAPHA — nonureH XpoMOCOMa-
JIADHMHT JecTHpaIn3aiusUiaiirad Gaon xucMnapu. OHTOTe-
He3 naBomuia Uyddrap COHH Ba Xoitramupm {3raput Ty-
pagu. By XoftnapHdHr ¥3rapumu reHaapHuHr auddepeH-
ATk QAOUIAMININYHIHT THIIMK MUCOTUAUD.

XPOMATUIA — unrepdazana xpomocoma AHKceuHMHT
PEILIMKALMSCH HATHXACHa a0 6Yanurad cTpyKTypa. Xap
6up XpoMocOMa 2 Ta MYTIOK, Oup xun 6¥iarad (Oma-CMHTIL)
XpOMaTHAaIapra ara. ['oMosor xpoMocoManap 3ca awieria-
pu OmnaH ¢apxiadysus (ora-CHHIWIMAC) XpoOMaTHAalapra
ara. Macanad, 6urra xpomocoma ABCH, yHHHr TroMOJOIH
aca aBcyl avienapura sra 6ymamm. Ona-cMHTWIMac XpOMaTH-
JATADHEHT KPOCCHHIOBED HATMXACHNA aluiejulap Tapkubu
yarapanu: ABcx Ba asC/]

XUMEPA ~— TyKMMaIapy Xap Xl KeJIub YMKMIINTa 3Ta
OyIraH OpPraHM3MIIap, IIYHUHI YYYH XaM YJIaPHHHD XyXaii-
panap¥ Xap Xt FeHOTHUIra ara (oTa-oHa XyxaifpalapH reHo-
TAIMIa MOC PaBHLAa) GYnagy.

XAPIW — BAUHBEPI' KOHYHHM — naHMuKCcHANK T0-
OY/SUASHAHT TeHeTHK CTabwUTur KoHyHH. by KoHyH Xy
COHIIH, MUTpAluA, MyTalUsnap, Tabuuil TalwIall TARCHPH Ky-
3aTJIMAaraHjia aManra OLIAXH, KOHYH TONYJIALMSAa MOHOTeH
YPCUIUIAHYBYH Oe/ITMHHMHTI aUiejUIapH Ba MeHOTUILIAPDY Yac-
TOTACHHY aHHKJIAllIra UMKOH Gepalu.

IUCTPOH — odyuxumsacnura HucHaTaH I'eH CUHOHUMY
cndatiia HUDIATIIIAANIAH TYIIYHYA.

9K30H — 3yKapHOTJIapHUHI OKCH OUpIaM4M CTPYKTY-
PACHHU KOLTAIITHPYBYM IeHHUHT HHPOPMATHB KHCMH.
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SKCINPECCUBIIUK - SenrirmHT $HSHOTUNHK 103ara U1-
KHII JapaxXacH, TYIMKMAc SKCIPECCHBIMK XaBOTHP Japaxa-
CHHM BAa KaCA/UTMKHUHT aBRIONAA H03ara YUKULIMHY KaMaiTH-
pagy. By XyCyCHSTHH HPOTHO3 TY3MINAA 3CAA CAKJIANL JIO3KM.

SHAOMHUTO3 — (3HA0-MYKH, MHTO3-GYIHHHMII) XPOMO-
COMa peayIUIMKauuAcuaaH XKeHduH XyXaiipa OyiuHMaiaurax
Ba AApONA XPOMOCOMATAPHUHI ITONHUIUIOMA TYILIAMH XOCHI
6ymanuraH xapaéH.

IUCOMA — (Guu-keiiud, YCTKH, COMA-TAHAYA) XPO-
MocoMa OwiaH GorTaHMaraH XyXadpaHUHT UPCHIt OMWIM.
Baxrepusiap 3nmcomanapy 60MKA MHKPOOPraHH3MIapra
Vi #MpuK mwiasMyaa OVIviny, IasMuIanap 3ca andcoMa-
ra ainanmmu MymKuH. [IIyHaAr ydyH XaMm UUTOIIIa3Maja
Xoliairas, AeXUH Snpo Owian OomIaHMaraH MpcHil 3je-
MEHTIaPHM KYIIHMHYA 31IHCOManap ae6 aTanaad.

BIMUCTA3 — nHoauies I'eHIAPHMHT ¥3ap0 TabCHp IaKII-
JnapugaH 6upy 6Yimb, GyHIa 6WTIa AUIeNs (MACTATAK) UK-
KMHY¥ HoOallelb (TUIOCTATMK) IeHHHUHT TAbCHPHHM GYFUb
xysnu. JJomuHaHT (A>B), peneccus (aa>B) Ba xydr penec-
cuB (aa>B; BB>A) anmcradiap yupaiau. Dnucrasga deHo-
TAMUK axpaium 12:3:1 (zoMuHaHT) éKu 9:3:4 (perreccus) Ky-
3aTWIAAHU.

SITEPUXUAJIAP — opaM Ba XalBORJIAPHMHT MYFOH H4a-
rvja saiaurad sHrepobakrepusuiap asmoad. ByHpail 6ak-
TepUsAaApAaH OUpH — JIHEPUXUA KOMH I'eHEeTUK 00BEeKT cU-
datHaa KeHr KY/UTaHWIaau.

VKMTHIII MAKCAIIA BA BASU®AJIAPH.

VEuTHID Makcagn: Tasabanapaa mpcuit Ba TyPMa Kacai-
JVKilapra 3aMOHABNH EHAOMVIIHY MAK/UTAHTHPHIL, TYILTAH-
raH Has’apuil Ba aManuii OWIMMIApUHH COFIHKHE CaKjIall
aMaTHETHAA (oRRaTaHuIITa YpraTHIL.

VKHTHIH BASHOATAPH:

— Tanabanapra upcail XacaUIUKIAD AHEMHE3WHA TYFPU
AWFULUIHY, PEHeATOTHK lIaxXapa TYy3MIIHY Ba TIpOTIefeBTUK
MaJIaKaiapra PUos KWIMLIHYM YpraTuil,
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— Hpcuit xacamnuxnap 3THOFOTHSACH, [ATOTEHE3M, K-
HUMK nomimopdusMe cababu xaxumarn GHIMMIAPDHM 3rai-
nam Ba yiapHu auddepeHuman AMArHOCTUKAAA KYJUIALTHKM
ypraruum;

— IIpodmnakTuxk TaabupIapHu YTKa3WIIHK YpPraTdid,
axoaM Ypracuga upcuil KacA/UIMIJIAPHUHT yupab Typira iy
KYAMAacCINK, UpCH#l KacaIAKKIAD IMAarHOCTHKACHUZA TYFMa
PYBOXIAHMII HYKCOHJIAPHHU NTpodMIaKTHKA KWIHMIIA IIpe-
HATAJI AMATHOCTYKA Ba THOOHIT FeHETUK MacIaXaTHUHT aXxaMHu-
SATUHYA TYITYHTHDHIL,

— Jlopu-OapMOHJIADHAHT WHAMBUAYAT I€HETHK TabhCUPH
HATHXAcHAa Kemb YMKARMraH KacaUTHKIIAD xaxmla barad-
CWI MakIyMOT GepHur;

— HWpen#t xacaumkiapHMHT JacTIabKe AMArHOCTHUKACH
Ba YHAHT ME30HJIAPUHM aHUKJIAITHU YpraTHId. '

— MHpcrit Kacamkiap KIMHUK KYPHHUIOMHWHT E1ra
Xapab Y3rapuInvHy TYFPY H30XI4IN

— Wpcnit kacavmorapan UHCTpyMeHTAl — (yHKUHMO-
HaJl TeKITEPHIUIAPra TYFPU KypcaTMaiap Oepuu;

— HWpcuit xacauipknap 6wiaH TYFITaHIapHM Kacaixo-
Hara €TKM3MI Ba Bpa¥-Marucrpra 060pHIl YUYH KypcaTMa-
Jap Gepwnm;

— Hpcuit Ba TyFMa KacauIMKiaap 6WIAH TYFRITAHIApHH
Jasoiam GOCKUWIADHHM, peabwiNTanusa Ba JUCIIAHCEpP Ha-
30paTHTa OJFIIHM YprarvigaHd ubopar.

TAJIABAJIAP KYAHJIATYIAPHH SUIHILIAPH IIAPT:

— Hpcwit Ba TyFMa KacaJuTEKIap 6op ned I'YMOH KIWUIHLI-
ra ¥MKOH SpaTyBUd acOCWiMl GeaTwiIapHM;

— I'en, xpoMocoMa, TEHOM, MYJIFTH()AKTOPNAT KaCa/UINK-~
JIap 3THOJIOTHACH, TIATOTEHE3M, XaKHIAr MabIyMOTIAapHU;

— MoHoreH, XxpoMocoMa, IeHOM Ba MYJIbTH()AKTOPHAT
KACAUTHKIAPHUMHT TacHAG}H Ba KINHUK OeIriiapHHy;

— LluToreHeTHK Ba GMOKMMEBHIT TEKIUMPHILIAPTA KyPCaT-
MaTapHHY,

— HWpcuit KacaUIMKIIapHUHT RacTIa0K! MHATHO3H Ba Me-
30HJIapUHHU:

— Hpcuit xacamnvkiap KIMHHK MaH3apACHHMHT emra
Kapal ¥3rapuinuHu,
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— [IpeHaran gMarHOCTHKA Ba HEOHATal CKPHHUHT ycyn-
JJapUHY yiapra 6¥;iraH KypcaTMalapHU;

— Hpcnmit XacaUTMKIADHUHT KIAHHK, HCTp)’MCHTaJI —
GYHKDHMOHAN TEeKIMPUIL YCY/UIADHHM,

" — Wpcrit xacauiMkiapra yyparaH GeMopiapra spau-ma-

THCTP MaclaxaTura KypcarMaiap GepullHH;

— MpCHi XKaca/UTHKKA YaIWHTaIUTapHM ITQOXOHAara Xoi-
JAWITHpHUIITA KYpCaTMalapHH.

— Hpcwit Kaca/UTHKIApHA JaBOJIAII GOCKMYWIAPHHMY, pe-
abwinTauysa Ba JUCIIAHCEp HA30paTHra OJULIHY;

TAJIABAJIAP KYHUIJATHIAPHHA
BAXAPA OJHINUIAPH IJAPT.

— Wpcuit exu TyFMa KacaluTKAap OwiIaH Tyrwiray 6ona-
JIRpHU MYCTaKWI TeXITWPHIN Ba AHWKJIALL,

— BeMopiaapHM KIIMHHEK-TEHEATOTHK Ba 1abopaTopus Tex-
[IVPYBH HATAXAJAPHMHM Oaxonan;

— Uipewit KacalUIMKIApHHA KaBOJIAII Ba JABOJAIN KOMAA-
JIapy;

— Hpcuil KacalUIMXIapHU PeabMTHTAIIMS KT,

— Hpcuil xacaUTMKIapHE HA30paTra ONHUIIL

TATABATIAP KYUHIATH KYHHKMAJIAPHA
BAXAPA OJIMIOLIAPH THAPT:

— IIpobana xapTacuHY TYAOUPKIN Ba TAXIRUL KRUTHILL

— XvHCHH XpOMATHHHY aHMK/IA Ba TAX/IAT KWIALL

— XpoMOcOMa KapTajlapHHY Ty3WIH Ba TAXTPUT KIUTMII,

— DBuOKNMEBMI TeKIIUPUII BAa YHHUHI HATHXKANAPHUHHU
M30XJ1al0;

— HepMarormpuK TEKUMPHII Ba YHHHT HaTIDKAIAPHHU
U30XJIall.
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