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Kupum

Jactyp V36ekucron Pecriy6mukacu ITpesunenturunr 2015 i 12 uoHarn
“Onuil TapauM MyaccacaJlapUHUHT pax0ap Ba IMeJaror KaapjapuHu KanTa
Tal€pnai Ba MaJakaCHHHU OIIMPHUII TU3MMHUHU SHAJAa TAaKOMILIAIITHPHIL Y0Opa-
tanoupnapu tyrpucuna’tu  [1D-4732-conmm, 2017 #wmn 7 despangaru
“V36exncTon Pecrny6nmMKacHHM SHAJa PHBOXIAHTUPHUIN Oyiinua Xapakatiap
ctparerusicd Tyrpucuaa’tu [1d-4947-connu @apmonnapu, myHuHraek 2017 wun
20 ampengarun  “OiMil TabJiUM THU3UMHUHM SIHAJa PUBOMKIAHTHPHUIL YoOpa-
tanOupnapu Tyrpucuna’tu  [IK-2909-connmu kapopu xamma 2019  iiwun
27 aBryctnaru “Onuii TabJIMM Myaccacajlapu pax0ap Ba Meaaror KaJpJapuHUHT
y3JIYKCH3 MaJlaKaCHHU OLIUPHUII TU3UMUHU KOpUH »Tui Tyrpucuaa’ru [1d-5789
— corynu PapmoHMIa OeNrujaHTaH yYCTyBOop Basudamap Ma3MyHUAAH Keauo
YUKKaH XoJija Ty3wiraH OYynuO, y OJud TabduM Myaccacajlapu Ielaror
KaIpJapuHUHT KacO MaxopaTH XamJa WHHOBAIlMOH KOMIIETEHTIUTUHU
PUBOKJIQHTHPHIN, COXara OHJ WIFOP XOPIKWW TakpubOanmap, SHrH OWIMM Ba
MaJIaKaJapHU Y3JAalITUPULI, ITYHUHTIEK aMAIMETTa )KOPUN ITUI KYHUKMAJIAPUHU
TAaKOMWUTAIITUPUIITHA MaKCaa KUJIaIH.

Kamust Ttapakku€tu HadakaT MamiiakaT MKTUCOAMM CATOXUSTHHUHT
IOKCAKJIMTH OusiaH, Oayiku Oy cajoXuaT xap OUp WHCOHHUHT KaMoOJ TOIHMIIU Ba
YUFYH PUBOXJIAHUIIINTA KAHYAIUK WYHANTUPUIITAHINTH, HHHOBAIIMSJIAPHHU TaI0UK
STWITAHJIUTH OWJIaH XaM yia4aHaau. /[eMak, TabiuM THU3UMU camapajiopiIuruHu
OILIMPUIIL, TIeJarOTJIApHY 3aMOHABUI OMIIMM Xama aMainii KYHMKMa Ba Majlakajiap
OwiaH KypOJUIAaHTHPHUIIL, YET BJ WIFOp TaxpuOalapyuHH VPTraHWUIl Ba TabJIUM
amManuéTura TaAOuK TUI OYTYHTHM KyHHUHT 10yi3ap0 Bazudacuaup. “Mosekyssip
300J10THA”° MOIYJIM alHAH MaHa LIy WYHAJIMIIJArd macajajlapHU Xaj OJTHINTa
KAapaTUJITaH.

VHAaH Tamkapu, Oy MyHaIMIImard Xaakapo Ba Y30CKHCTOHAA OJHO
OopminaéTraHn WIMHA TaAKUKOTIAp Ba YJAPHUHI aXaMHUSATH TYFPUCHIA MabIyMOT
Gepunany. YpraHWmaéITaH Typnap HYKICOTHIIAp KETMAa-KeTIMTHHH XAaJlKapo
renOank 0azacura (NCBI) xoimamtupuiil Koujaacu Ba Wyiapyu TaHUIITUPUIIA]H.

MoayJaHMHI MaKcaau Ba Ba3zudasapu

“XaiiBOHJIAP TeHOCHCTEMATHKACH Ba (UIOreHeTHKACH” MOIYJUHUHT
MaKcaau: MeAaror KaJpJiapHd KaiTa Tail€piaml Ba Majaka OIIMPHUIL KypcH
TUHTJIOBUUJIAPUHU XaWBOHJIAp TEHOCUCTEMATUKACUTa OUJl MabJIyMOTJIApHU OEpHILL,
YHU Oa)KapHIITHUHT WJIMHM- METOJIMK Ba aMajiuil KUXaTiapu OujiaH TAHUILITHPHIIL,
WIMHN-TAIKUKOT Ja0OpaTOpUACH IIAPOUTHAA YHH amalra OIIMPUIIHUHT IIapT
apouT/Iapy OMIIaH TaHUIIAAUIIAP.

Tunrnoumnap ymly @anHu  y3namtupum  Oopacuaa  xallBOHJIAp
tykumacunan redoM JHK axparum, [MHP-amnmaudukanus yTkazum mapT-
miapouTiIapu Ba Makcaau, renb-3nekrpodope3 opkanu pJHK Ba wmtJIHK
KOHUeHTpauusacu anukiam, [P wmaxcymormapuau To3anmam, CEeKBEHMpJIamra
Oepuiil, OJIMHTaH HYKJICOTHJIap KeTMa-keTiaurd Bioedit mactypuaa Tyrpuai,

TaxJWI Yy4YyH TaHJaHTaH KeTMma-keriukiuapHu Ty3um, ClustalW nmactypnapu
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épraMuia HyKJICOTHIIAp KeTMA-KEeTIMTMHUA TEKUCHIAIl WIIApUHU 00 Oopwuil,
reH0aHK 0a3acu MablyMmMOTIapu OWIaH COJMINTUPHUIN, OJUHTAH HaTHXKalap
acocujla TYpHUHT aHUKJIAII €KW SHTU TYp XaKuJa MabllyMOT OepuIIajiu.

Iy caGabmu memaror KaapjapHU KalTa Tai€piaml Ba Majaka OIIUPHII
KypCH TUHIJIOBUMJIApUra HaHO3appadalapAaH TypJapHH aHUKJIAIIIA MOJEKYJSIp
TaKCOHOMHUS YCYJIHMJIaH KEHT (QoigalaHuIl WymapuHyd ouud Oepuin Ba Oy gaHHU
Ouonorus Ba Ooika Typjoiml ¢aHigap coxajlapujaa Meaaror KajapjapHH KailTa
Taiépiam Ba Majlaka ONIMPUIN KypcHujaa OwinM oJlaéTraH THHIJIOBUMJIApTa
ypraTuin 3aMoH Talabura MyBODHUKIUTH OUIaH aXKpaTuod Typaam.

Mopaya 6yiinya THHIVIOBYMJIAPHUHT OWJIMMH, KYHUKMACH, MAJIAKACH Ba
KOMIIeTEHIUSVIAPUTa KYHMJIaIUuran Tajadaap

“XailBoHJIap TE€HOCHUCTEMAaTHKacu Ba  (PUIOTEHETUKAcH  MOJIYJIMHU
Y3IaTUPHUIL )Kapa€HU1a aMmaira OlMpUiIaJurad Macajanap JOUpacuia:

Tunriaouu:

- XO3UPI'M 3aMOH XaWBOHJIAp MOJIEKYJISIP CUCTEMAaTUKAacH Ba (DUIIOTEHETUKACH
OHJI MabJIyMOTJIap;

- [IIP-ammndukamnms YTKa3uil mapT-IIaporuTiapyu Ba MaKCca/Iu;

- resb-3M1eKTpodopes YTKa3uLI;

-monekyisip  kionnam. JHK Tpanchopmanmsicu Ba yHM TapKaTHILL
[Lmazmuga JIHKcw;

- [IIIP maxcynoTiiapuHu TO3ajalll, CCKBEHUpJIAIlra OepHuIIr,

- OJIMHTaH HYKJICOTHJIap KETMA-KETIUTH acOCHIa TypJapHU UACHTU(DUKALIUS
KHJIHIIL,

-TypAu Tporpammainapaa (UIOreHEeTUK JapaxTHU Ty3WIll Ba YHJaH
dbolnananumr;

- OJIMHTaH HYKJICOTU1ap KETMa-KEeTJINTUHH XaJIKapo ['enbank
YKOMITAIITUPHII KaOUJTApHU OUIUMIU KEPAK,

Tunraosuu:

- xauBonsap tykumacuaad resom JIHK axparwn;

- [P-ammmdukanms yTKa3ui;

- renp-3ieKkTpodopes Kyuur,

- OJMHTaH HYKJIEOTHUIap KeTMa-keTiuru OVyitmua Blast mactypu opkanu
(NCBI) typnapau uaeHTU(DUKAIMS KWW KYHUKMaaapuea >ra OYIUIIN
JI03UM;

- TuHiaoBYM:
- renom JIHKcunm axpatum. JJTHK-mrpuxkona;
- MOJEKYJsip MablIyMOTJIap acocuja yMypTKacusnap (uIOreHeTHKacH
aHUKJIAlll,
® - 3aMOHaBUI OMOJOTHUSHUHT IOTYKJIapUHHU, (PEPMEHT Ba OKCHJI MYXaHIUCIUTH
ycyJutapuian (HoNJaTaHNII MalaKaaapuza Sra OV J03UM;

6



Tunriaouu:

- XallBOHJIap T€HOCHUCTEMATUKACU METOIJIapUJiaH aMalnueéTaa (ponaanaHuiir;

- TCHJIApHM Ba TECHOMJIAPHU CHUKBEHCJIAIl METOAUAAH, FOKOPHU MaxCyJaop
CUKBEHCJIAIl TEXHOJOTUSACUIaH aMaIueTaa (ponaanaHul,

- “MOJIEKYJISIp TaKCOHOMHUA~ yciayOM oOpKaiu Oaxciau Ba SHIUM TypJlapHU
aHUKJIAIll,

- (uyoreHeTHK napaxT TY3WII Ba TYypJIApHU MOJEKYJsSp (UIOTEHUSCUHU
Yypranumn Kabu KOMIeTEeHIUSJIAPHH 3T AJUIAIIH JIO3UM.

Moay/iHM TAIIKKWJI 3THII Ba YTKA3UII Oyiin4ya TaBcusijiap

“XalBOHJIAp TEHOCUCTEMATHKACH Ba (PUIIOTEHETHKACH MOJYJIH Mabpy3a Ba
aMauii MaIlFyJIoTiaap MaKIuaa o0 Oopuiau.

KypcHu yxutnin xapa€Huga TabJIMMHUHT 3aMOHABUW METOUIAPH, NIEJArOTUK
TEXHOJIOTHUSJIAp Ba axOOpOT-KOMMYHHUKALUS TEXHOJOTHSUIApU  KYJTAaHUIHIIN
Ha3zap/a TYTUJITaH:

-Mabpy3a Aapciiapujia 3aMOHABUM KOMIIBIOTEP TEXHOJOTHsIapHu EpaaMuaa
MIPE3EHTALMOH TaKIUMOT Ba 3JIEKTPOH-IUIAKTUK TEXHOJIOTUsUIApIaH;

- YTKa3WIaIUraH aMaJliii MaILIFyJIOTIapAa TEXHUK BOCUTANap/iaH, dKCIpecc-
CYpoBiap, TECT CYPOBJIAPH, aKIUN XYXyM, TYPYXJIH (QUKpall, KUYUK TypyXJap
OwJiaH MIIall, KOJUIOKBUYM YTKa3HIIl, Ba OOIIKa UHTEPAKTUB TABJIUM YCYJUIAPUHU
KYJUTall Ha3ap/ia TYTHIAIN.

MoayJHHMHI YKYB peajard 001mKa MoayJ/uiap Ou/jiaH OOFJIMK/IMIM Ba
Y3BHHJIUTH

“XalBOHJIAp  TEHOCUCTEMaTHKacu Ba  (QuioreHerukacu”  (aHUHU
Y3IAITHpUIIAA MEearor KaJpjaapHu KanuTa Tal€piiail Ba Majlaka OIMPHUII KypCH
TUHIJIOBUMJIAPU OMOJIOTUSAAH: 300JI0THs, Mapa3uTOJIOTUs, OOTaHUKA, T'€HETHKA,
MOJIEKYJISIp OUoorusi, OMOXUMHS Ba (PU3HOJIOTHST KOHYHJIApW XaKuJa TyIIyHYara
ra Oynumnuiapu Kepak. 300JIOTHSIaH TYPJIAPHUHT OHOJIOTUK XWJIMAa-XUJUTUTH,
Typiap HUYUAard MOIMMOPPU3M MyaMMOCH, CHUCTEMAaTHKacH; OHOXUMMSIaH -
(depMEeHTaTUB peakuusulap MeXaHW3MIIapH, UIUIall JkapaéHiapu; Xykalpa
OvonorusacuIaH - XyXaiipa TY3WIHIIH, XyKaillpana acocuil kapa€HIapHUHT
KEUHIIIH, XyXKalpaJapHUHT Kynaiummu; mMonekyiap Ouonorusgan - JIHK Ba PHK
TY3WIUIIHN, UHTPOTPECCUS, TPAHCKPUIILINS, TPAHCISLMS KOHYHJIapU, pubocoManap
TY3WIHIIN, TEHETUK KOJ CTPYKTypa d3JEMEHTIapu XaKuaa erapyid OuiMMmra sra
OynuuIapu mapr.

Moay/IHMHT OJINH TABJIUMIATH YPHHU
MopayiHu y3nalITUpUII OPKAJW THHIJIOBYMIIAPD 3aMOHaBUM “‘XaWBOHJAp
reHOCHCTEMaTUKacu Ba (DUIIOTEHETUKAcH YCYIMHHM YPHUHU YpraHWIL, TaXJIu
OTUII, aMajja KyJlam Ba Oaxojamra Joup KacOuid KOMIIETEHTJIMKKAa Jra
oynanunap.



“XaMBOHJIAP T€HOCUCTEMATHKACH Ba (PHJIOTeHETHKACH” MOXYJIM Oyiinya
coaTJIap TAKCMMOTH

Ne Mag3y HOMHU Ayauropusi
=
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1 | XaiiBOHOT OJJaMUHHUHT OHMOJIOTMK CHCTEMaTHUKACH. 2 2
I'enocucremaruka
2 | Monexynsip dbunoreHeTuka 2 2
3 | JHK-mrpuxkoramt 2 2
4 | I'enom JIHKcuum axpatum, 1P, 4 4
Onexktpodopes, TP maxcynoTinapuHu To3anani.
S5 | X03upru 3aMOH XaWBOHOT OJIAMU MOJIEKYJISIP 2 2
TaKCOHOMUSICU  Ba  (DUIIOTEHETHKAacH  OUJ
MabJIyMOTJIap
6 [P JHK — nquarnoctuka 4 4
Kamm 16 coat 16 4 |1 8| 4

HA3APUN MAIIFYJIOTJIAP MABMYHU

1-maB3y: XaiiBOHOT OJIJAMUHUHT OMOJOTUK CHCTEMATHKACH.
I'enocucremaruka.

XalBOHOT OJJAMUHUHT OMOJIOTHK cucTeMatukacu. ['eHocucremaruka. Typrap
xunMma-xuaurd. baxcnu typnap. Typnapu wumpard noauMopdusMm. XalBOHOT
oJlaMd OMOXHMJIMA-XWJUTUTH YpraHUIIa MOJIEKYJISIP-TeHETUKA YCYJUIAPHU KYJIaIlu
TApUXH.

2-maB3y: MouiekyJsip puiioreHeTuka.

Monexkynap  ¢unoreneruka.  Modekynap — MabIyMOTJIap  acocuia
ymypTKacuznap Quiorenetukacu. ®@uiioreHeTukanu (aH cudarvga spaTHUIMIL
uctukOoau. Kiaguctuk raxmimi.

AMAJIMA MAIIFYJOTJIAP MA3SMYHHU

VYKyB MalFynoTIapHA TAIIKWJI STUIT Ba yTKasum Oyinaa Y3P @A 3oonorus
WHCTUTYTH MOoJeKyssasp OWOJIOTHST Ba OHMOTEXHOJIOTHS JIA0OPATOPUSICH WIMHUI
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XOJUMIIApU TOMOHHUJAH KypcaTMa Ba TaBCUsUIap MILIA0 YMKWIAIU. YHAA Meaaror
KaJpJapHu KaiTa Tail€piiall Ba Majlaka OLIMPUII KypCH THUHIJIOBUMJIAPU aCOCUM
Mabpy3a MaB3yJapu OViinya onraH OWJIMM Ba KYHUKMaJapuHU aMaidi
MalFyjiaoTaap onaub Oopuimn kapaéHuga sHaja OoWuTamuiap.  AManui
MalIFyJI0TIapHU YTKa3ulaa ymoly jadopatopusiiard MaBxyJ WJIMHA aH>XOM Ba
KUX03JIap Ba KMCMaH peaktuBiapaan doinananunaau. lyHuHTIeK, Aapcauk Ba
VKyB KYJUIaHManap acocHja THHIVIOBUMJIAp OWJIMMIIAPUHU MyCTaxKamJalira
SPUIININ, TapKaTMa MaTepuaiapiaH QoWJalaHuIl, WIMHA Makojajiap Ba
TE3UCTapHU Talépiaml OpKalu THHIVIOBYWIAD OWIMMHHHM OIIMPHUII, MaB3yjap
Oyiinua Kyprazmanau KypoJuiap Taiépiaii Ba OOLIKanap TaBCUsl STUIIAIH.

AMamuii MaIIFynIoTIAap KeIWIIMITaH mapTHOMa acocuaa Y3P  dammap
aKazeMusicd 300JI0THsI MHCTUTYTH Monekynsap Ouonorus Ba OHOTEXHOJOTHUS
naboparopusicuia 0aub 6opuIaIu.

1 - amanuii MalIFyJIOT:
JHK-mrpuxkoaaam.

JHK-mrpuxkoanam. Monekymsip Taxauiapaa KyJUTaHWIaaural Mapkepap.

2 - aMaJIuii MalIFyJao0T:
I'enom JIHKcunu axparui, IIIP, 3nekrpodopes, ITLP
MaXCyJI0TJIAPHH TO3aJIAlll.

I'enom [HKcunm axparum, TP, snextpodopes, [P maxcynornapau
to3anam. Monekymsp kionnam. JHK Tpanchopmammsicu Ba yHHM TapKaTHIIL
IInasmuna JIHKcu.

3- amMmaJIuii MAIIFyYJIOT:
XO03Mpru 3aMOH XaBOHOT 0JIAMH MOJIEKYJISIP TAKCOHOMMSICH Ba
(pus1oreHeTHKACH O] MABJIYMOTJIAP

X0o3Upru 3aMOH  XAWBOHOT OJIAMM  MOJICKYJISIP TaKCOHOMMSICH — Ba
dbumoreHeTMKacCu  OUJ ~ MabIyMOTIIap. buoundopmatuk  mactypiapaa
HYKJICOTHJJIap KETMa-KETJIMTU acocuia (PUIIOTe€HETUK JlapaxTiiap Ty3ulll Ba yHAaH
ol amaHuII.

KYUMA MAIIFYJOT MABMYHH

Kyuma wmamrynornap wmoayn coxacu OyiiMua eTakud OJNMHA  TabiIuM
Kadeapanapu Ba WIMHNH-TAIKUKOT Myaccacallapu JabopaTopusiapy Xama UIniad
YUKapUIl KOpXOHajJapu Oynumiapuja TAlKWI 3TWiIagd. Maskyp MamFysiaoTiap
coxara ouji 0J3ap0 MaB3yJsapja Taxxpruda-CUHOB Ba JIA0OPATOPHS MALLFYJIOTIAPU
XamJla TaHUIIYB aMainué€Td wakapuna onaud Oopunanu. IllyHunraex,
TabKUJUIAHTaH Myaccacalap Ba KOPXOHaJap €Takyd MyTaxXacCUcJIapd TOMOHHIAaH
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pecryOiiMka Ba XOPWXKUN WIMHIA MapKaslapia coxa WyHalWIIuaa amanira
OIMPpUIIAETraH WIFOP WIMHHN Ba aMalluid TAAKUKOTIAp Oyitnda Tax IHIIMK IapxJjap
OCpHIINIIIA MaKcaira MyBOQUKIUP.

Kyuma mamrynotiap yuyH KyWuaard MaB3yJjap TaBCHs STHIIAIN:

1-xyuma mamrrynot: [P JIHK — nuarnoctuka.

Kyuma wMamrynomiap Y3P ®anmap akageMuscn 300J0THsS HHCTHUTYTH
Momnekymnsp 61oJIoTHs Ba OMOTEXHOJIOTHS JabopaTopusicuia 0Jaud OopuIaIu.

VKUTHII IAKJIN
Maskyp moayn Oyitnua Kyiiuaara YKUTUII Mak/Utapuaad Gpoiaananuiamm:

- Mabpy3anap, aMajiuil MalFyjaoTiaap (MabIyMOTIap Ba TEXHOJOTHUSIIAPHU
aHrna® onMIl, aKiIuid KU3WKHUIIHU PHUBOXJIAHTHUPHILN, Ha3apuil OWJIMMIIapHH
MyCTaxKamJiaill);

- naBpa cyxOatnapu (kypuiiaérra joiinxa edynmiapu O6yinda takinudg Oepur
KOOWIMSTUHM OIIUPHIN, OSIIMTHIN, HUAPOK KWIMII Ba MAHTUKUN Xyrocalap
YUKAPUIII);

- 0axc Ba MyHO3apajap (Joluxajiap e4yuMu OVilmya Januiuiap Ba acoCiH
apryMEHTJIADHUA TaKAUM KWIHII, SIIUTHII Ba MyaMMOJap €YUMHUHU TOIMUII
KOOWJIMSITUHU PUBOMIIAHTUPHIIT).

AJJABUETJIAP PYUXATH
|. ¥V36exucron Pecniy6amkacu IIpe3snaieHTHHUHT acapiapu
1. Kapumo M.A. V36eKHCTOH MYCTAKHJITMKKA SPHINMII OCTOHACHIA. -T.:
“V36exucron”. 2011. - 440 6.
2. Mupsuées II.M. byrok kenaxaruMu3HH Map]l Ba OJIMKAHOO XaJTKUMH3
6unan Gupra Kypamus. — T.: “Y36exucron”. 2017. — 488 6.
3. Mupsuées I1.M. Muuii TapakkKu€T WYIUMHU3HU KATHUAT OWIIaH TaBOM
STTUPUO, IHru Gockuura kytapamus — T.: “Y36exucton”. 2017. — 592 6.

1. HopMaTuB-XyKyKHii XysK:KaT/aap

4. V36exucron Pecny6mukacunnmnar Koncrutymmscn. — T.: Y36eKHCTOH.
2018.

5. V36ekucron PecryGmikacunuar “Tabaum TyFpucuaa’ i KoHyHu.

6. V3bekncron Pecny6nukacurmar “Koppynmmsra Kapmii —Kypamiwi
Tyrpucuaa’ru KonyHu.

7. V3b6ekucron Pecny6imkacu Ilpesunentununr 2015 iimn 12 uronmaru
“Onuii  TapaMM MyacacajJapHHHHT pax0ap Ba TMemaror KaJapJiapuHu KanTa
Taiépianl Ba MajJaKaCHMHH ONIMPUIN TU3UMHHH SHA/la TAKOMUJUTAIITUPHUII Yopa-
tanoupnapu Tyrpucuna’ tu [1d-4732-connu GapmoHw.

8. V36ekucron Pecniy6mukacu Ilpesunentununr 2017 iun 7 despangarn
“V36exncTon Pecrny6nmMKacHHM SHAJA PHBOXIAHTUPHUIN Oyiinua Xapakatiap
cTparerusicu Tyrpucuaa’ tu 4947-connu @apMoHU.

9. V36exucron Pecny6mukacu ITpesunentununr 2018 itwn 3 despanmaru
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“XOoTHUH-KM3/IapHU KYy1a0-KyBBaTjiall Ba OWJIA WHCTUTYTMHU MYyCTaxKamJall
coxacumaru  (aonusTHM  TyOJaH ~ TAKOMIJUIAIITHPUIN  4YOpa-TaaOupliapu
TVrpucuaa’tu [1d-5325-connu dapMoHu.

10. V36ekucron Pecny6nukacu Ilpesunentununr 2019 iun 17 uronmaru
“2019-2023 immmapga Mupso  YiayrOGek HoMmmard  Y30ekucToH Mumii
YHUBEPCUTETHAA Tajlad IOKOpU OYNraH Mallakaiu Kajapijap Tai€piail TU3UMUHU
TyOllaH TaKOMWUIAIITUPUIL Ba WIMHH CaJOXUSTHHU PHUBOXKIAHTHPU YOpa-
tanoupnapu tTyrpucunaa’ti [1K-4358-connu Kapopwu.

11. V36exucron Pecny6mukacu Ilpesunentunuar 2019 iimn 11 wmonmara
«Onuit Ba ypTa Maxcyc TabJIUM TU3UMHUTA OOLIKAPYBHUHT SHTH TaMOWWJUIAPHHU
xopuit 3TulI yopa-taaodupnaapu tyrpucuna »ru [11K-4391- connu Kapopu.

12. V36exucron Pecny6mukacu Ilpesunentunnar 2019 jimn 11 wmonmara
«Omuii Ba ypTa Maxcyc TabJIUM coXacuja OOIIKAapyBHH HCJIOX KWJIMII 4YOpa-
tanoupnapu Tyrpucugantu [1D-5763-con GapmoHu.

13. V36exucron PecnyGmukacu Ipesunentununr 2019 iimn 27 aBrycraaru
“Onuil TabIUM Myaccacajapu pax0ap Ba NeAaror KaapJapUHHUHT Y3JIyKCH3
MaJlaKaCUHU OLLUPHUIL TU3UMUHU KOpHl ATUIL TYFpUCHIA TH
[1D-5789-connu dapmonu.

14. V36exucron Pecny6mukacu ITpesumenturuar “2019-2021 iimmiapaa
V36exucton PecryGIMKACHHM MHHOBAIMOH PHBOXKIAHTHPHII CTPATETHACHHH
tacaukiam Tyrpucuaa’ty 2018 iinn 21 centsaopaaru [1d-5544-connu @apmonu.

15. V36exncron Pecny6rmmkacu Ilpesumenturmar 2019 imn 27 Maiinaru
“V36exncron Pecry6nukacnaa KOppyNIMsTa Kapiid KypallUIl TH3MMHHH SHA/IA
TAaKOMWJUIAIITUPHII Yopa-Tagoupiapu Tyrpucuaa’tu [1D-5729-con dapmonu.

16. V36exucron Pecry6mukacu ITpesunentuauar 2017 iun 2 depangaru
“Koppynuusra Kapuii KypallMIl TYFpUCHIa TH Y30ekucToH Pecry6nmkacu
KOHYHUHUHT KOMAaJapUHU aMajra OHIMPHUII Yopa-TaAOupiapu TYFpUCHIA TU
[1K-2752-conmu Kapopwu.

17. V36exucron Pecry6nukacu ITpesunentnauHr "Onuii TabIMM TH3MMHHH
siHaJla PUBOKJIAHTUPHII Yopa-Taadupiapu Tyrpucuaa’tu 2017 viun 20 anpengaru
I1K-2909-conmu Kapopnw.

18. V36exucron Pecny6mukacu ITpesupeHTuHHHr “ONHil  MabIyMOTIH
MyTaxaccuciap Taiéprnam cu]aThHM OLIMpPUIIAA HMKTUCOAUET coXajapu Ba
TAPMOKJAPWHUHT  WIITUPOKWUHH  SHAJAa  KEHTaWTUPHII  Yopa-TaaOupiapu
tyrpucuaa’ru 2017 itun 27 uronnaru 11K-3151-connu Kapopu.

19. V36ekucron PecnyOnukacu Ilpesuaentununr “HopaBinat Tabiaum
XU3MaTJIapu KypcaTuil (GaojusITHHHU SHaJa PHUBOXJIAHTHUPHIN Yopa-TaaOupiapu
TVrpucuaa’ru 2017 iun 15 centaopaaru [1K-3276-connu Kapopu.

20. V36ekncron  PecnyGmmkacu  IlIpesuieHTHHMHr  “Onmii  TabanM
Myaccacajgapuja TabauM cU(paTHHU OUIMPHUII Ba yJApHUHI MamilakaTaa aMaira
omupuUiIaéTral KeHI KaMpOBIM HCIOXOTiapjaa (aon MIITUPOKWHU TabMHUHJIAII
Oyiinua KymuMya dYopa-taabupnap tyrpucuna’tu 2018 #un 5 wuioHmaru
[1K-3775-conmu Kapopw.

21. V36exucron PecryGmukacu Basupmap Maxkamacuauar 2012 jim
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26 centssOpaarn  “Onuil TabaUM MyaccacajJapd TIeNaror KaJpJapuHu KaiTa
Taii€pnamr  Ba  YJapHUHT  MaJaKacMHW  OLIMPHUII  TU3UMHHHM  sHAaJa
TaKOMUJUTAIITUPHUII YOopa-Taioupiaapu Tyrpucuaa’tu 278-connu Kapopu.
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MOYJHU YKUTHIIJIA ®OMJAJTAHUIAJTATAH UHTPE®AO.T
TABJIUM METO/JIAPH.
“TymyH4anaap TaXJujin” MeTOAU
MeroaHUHr MakcaaM: Mas3Kyp MeToja Tanalanap €KMW KaTHaUIYWJIApHU

MaB3y OViinua TasHY TYUIYHUaJApHU Y3JTAIITUPHUII Japa)KaCMHU aHUKJIAI, V3
OWJIMMIIApUHM MYCTaKWJ paBHINJA TEKIIUPHUII, Oaxojaml, IIYHUHTAEK, SHTH
MaB3y OViiua nacTiabKud Ouiaumiap Japa)XaCMHU TalIXUC KWW MaKcaauaa
KYJUIAaHUJIA]IH.

MetoaHu amanra OIIMpUIl TapTUOU:

® UIITUPOKYWIAP MAIIFYIOT KOUAanapu OUsiaH TaHUIITUPUIIA]IH;

e VKyBuUMjapra mam3yra €ku 6oOra Terunum OyiaraH cyznap, TylIyHYajgap
HOMHU TYIIUPUJIITAH TapKaTMayiap oepwiaau ( MHAUBUAYaA €KU TYPYXJIU TapTHO1a);

e VKyBUMJAp Ma3Kyp TyIlIyHYajap KaHAall MabHO aHIVIATUINM, Ka4yoH,
KaHJ1ail XxoJaTiap/ia KyJUIaHWIUIIN XaKuaa €3Ma MabliyMoT Oepaauiap;

e OenTWIaHraH BakT SKYHHWra €Trad YKUTYBYM OEpHIITaH TYIIyHYaJIApPHUHT
TYTPH Ba TYJIUK U30XUHU YKUO SIIUTTHPAIN €KW CIal] OpKaIu HAMOWUII dTaIu;

e Xap OWp MIITUPOKYM OEpUiIraH TYrpH kaBoOyiap OWJIaH Y3MHUHL IIAXCHl
MyHOCAa0aTUHU TaKKOCHahau, GapKiIapuHu aHUKIAaM Ba ¥3 OWJINM AapakacUHU
TEKIUpUO, OaxoNmann.

“Keiic-cTaan” MeToau

«Keiic-cragmw» - uHrm34ya cy3 O0ynub, («case» — aHUK Ba3MsAT, XOJMCA,
«stadi» — ypranmok, TaxJuj KWJIMOK) aHWK Ba3UATIAPHU YpraHuill, TaXJIWJ
KWJIWII acoCHAa YKUTHUIITHN amMajira ONIUPHINTa KapaTUiTraH METOJ XHUCOOJIaHaIH.
Maskyp w™eton gactiad 1921 #imn  TapBapa yHuUBepcUTETHIA —aMauil
Ba3UATIApJAaH MKTUCOAMM OomkapyB (anmapunu ypraaumaa GoigaIaHuln
TapTuOuaa Kymnanwiran. Kedicma  oumk axOopoTnapiaH €KM aHUK BOKea-
XoaucanaH Ba3uAT cudartuga Taxaua  yuyyH (Qoipananum MymkuH. Keiic
XapakaTiapyu y3 wuura Kywmmaruiaapau kampaO omaau: Kwum (Who), Kadon
(When), Kaepna (Where), Huma yuayn (Why), Kangait/ Kanaka (How), Huma-
Hatwka (What).
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“Keiic MeTOAU” HM aMAaJIra OIUPUII OOCKHYIAPH.

N 6ockuuiapu

@aousT AKJIHM Ba Ma3MyHH

1-60ckuu: Keiic Ba yHUHT
axOo0pOT TABMUHOTH OMJIaH
TaHUIITAPHIII

ANERN

SAKKa TapTUOaru ayiMo-Bru3yal Wil

Keic Ouan TaHUHI(MATHIIH, ayIH0 KU
Meaua IaKiaa);

axO0OpPOTHU yMYMJIAIIITHPHIIL;

ax00pOT TaxXJINJIN;

MyaMMOJIapHU aHUKJIAIT

2-0ockuu: KeticHu
AHUKJIAIITHPHII Ba YKYB
TOIIIMPUFHU OCIITHITAII

AN NI NI NI

WHJVBHUAYaJl Ba TypyxJa UILUIall;
MyaMMOJIApHHU JT0I3apOJIMK UepPapXUSICHHH
aHUKJIAIIL,

ACOCHI MyaMMOJIH Ba3USTHH OSJITHIIAIT

3-0ockmnu: Kelicmaru acocuid
MYaMMOHH TaXJIUJI dTHUIIT
OpPKaJu YKyB TONITAPUFUHUHT
CUMMMHU H3JIaIll, XaJI dTHII
UYIapyuHu UIiad YMKUIIL

SN XX

<\

MHIMBUYaN Ba TypyXJa WAl

MYKOOWJI €4UM MYITapUHU UIIA0 YUKHIL;
xap Oup EYMMHHMHI HMKOHUSTIApU Ba
TYCUKJIAPHU Tax 1N KUJIHIL;

MYKOOMJI €4UMJIapHH TaHJIaIl

4-gockuu: Keiic eunmMuumn
CUMMHHU IAKJUIAHTUPHUII Ba
acoCJIalll, TAKIUMOT.

<\

SKKa Ba TypyXJa UIJIal;

MYKOOWJI BapUaHTIapHU amMajja KyJJall
VMKOHHUSTIAPUHU acoCiall;
VDKOIMU-TTIOMHMXA TAKIUMOTHHU TauEpJIalll,
SKYHHMM XyJoca Ba Ba3uAT ECUYMMHUHUHT
aMaJIMM aCIEKTIIAPUHU EPUTHILL

Keiic. JIHK npan Taiiépnanran HaHokypuwima (I'apBapa yHHBEPCHUTETH

olumiiapu sparrad) Ba “Yprumuak” HaHOopoOoTH (KomymOus yHuBEpcuTETH

OJIUMJIAPU  sipaTraH) VY3JMapuHUHT KUMEBMM Tapkubu Ounan (dapkiiaHaau.
Amanuéraa KynpoK yJIapHUHT Kaiicu OupuaaH GoiiaaaHuil KyJIaipok?

KeiicHu 6a:kapuin 60cKuMIapu Ba TONIIUPUKIAP:

 Keficgarn MyaMMOHI KeNTIpHO UIKApraH acocuii cadadmapHI
Oenrimanr (MHANBIAY al Ba KITUNK TYPyX/a).

* AMaTméTa MKKI HAaHOPOOOTHNI KYymmam OViinda adzamankiap
XAKIIATH MaBIy MOTIAPHIT JKAMITAHT (JKY (PTIANKIAPIATI I ).
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«OCMY» meToau
TexHOMOrMAHMHT  MakKcaau: MasKyp TEXHOJIOTHSl HIITHPOKYUIIApAAru
yMyMHI GUKpIap/iaH XyCycui XyJocallap YMKapHIIl, TAKKOCHIAIll, KUECIall OpKaiu
ax0OpOTHU Y3IIAIITUPHII, XyJIOCATAIl, ITyHUHTICK, MyCTaKWI WKOAUNA (UKpIIaIT
KYHUKMAJIApUHHA IMAKJJIAHTUPUINTa XW3MaT Kujagd. Maskyp TEeXHOJIOTHUsIaH
Mabpy3a MaIIFyJOTIapuaa, MycTaxKamilalijaa, YTWIraH MaB3yHH cypanija, yura
Bazuda Oepuiga xXaMJa aMaldi MAIIFyJOT HATIWKAJApPWHW TaxJ I JTHINIA
doitnananuin TaBCUs ATUIIA/IN.
TexHOJOrusIHM aMaJira OIMPUII TAPTHOM:
- KaTHaIluYMjapra MaB3yra OWJ OYyiraH SKyHHH Xyjoca €KH Fos Takiaud
STUJIA]IN;
- xap Oup wmrupokynra O®CMY TEXHOJOTHACUHUHT OOCKHYIapH E3WIIraH
KOFO3JIAPHU TapKaTUIaIH:

* PUKPUHTIIZHI OaéH STITHT

* puxpuHTIRHI OaéHITa cadad
KYpCaTIHT

* k¥pcaTral caOaOIHTI3HI
11cO0TIa0 MIICOT KeITHPITHT

* (PUKPITHTIHITY My MIATITHPITHT

-  WINTUPOKYUJIAPHUHT  MyHocabaTiapu HHIMBHAyan €KU Typyxui
TapTHOa TAKIUMOT KUJIUHAH.
OCMY  rtaxJuiau KaTHAIIYujaapaa KacOWii-Hazapuil OMIMMIIApPHU aMaJIui
MalIKjIap Ba MaBXKyAd Taxpubamap acocuaa Te3poK Ba MyBaddakusTiv
V3namTUpUInIImMra acoc Oyiaam.

Hamymna.

@ukp: “XalBOHJAP TEHOCHMCTEMATHKACH Ba (PWIOTeHEeTHKACH /1A
xaB(CH3JIMK MyaMMocH”.

Tonmmpuk: Maskyp ¢ukpra Hucobaran myHocabaruarusau ®CMY opkanu
TaXJIMJI KAJIUHT.

17



I11. HABAPUI MAIIFYJIOT MATEPUAJLJIAPA

1-maB3y: XaiBOHOT OJJAMUHMHI OMOJIOTHK CHCTEMATUKACH.
I'enocucremaTuka

PEJKA:

1.1. “I'enocucmemamuka 8a ¢hunocenemuxa’’MoOyauUa KUpUL

1.2. « Buoxuama-xuniuxky myuyH4acunu aHuxIau

1.3. Typaap xunma-xuniueu. Kymboxiu myprap

1.4. Typaap uuuoaeu nonumopghusm

1.5. Buoxunma-xunnukuu ypeanuuioazu MoaeKyaiap ycyiiap mapuxu

1.6. IHK-wmpuxxoonaw

1.7. Monexynap cucmemamuxanu ypeanuuioa 0yuéoa éa Y3bexucmonoa oo
bopunaémean maoxuxomiap.

Tassnu wmoOopanapu. buoxuima-xuiiux, nonyaayus, myp, HCYyMOOKIU
mypaap, nouMop@dusm, JHK-wmpuxkoonawu, 2eHocUucmemMamuKa,
dunocenemuxa, JJHK, ITL[P.

1.1. “I'enocucreMaTuka Ba (pUJIOreHeTHKA” MOXYJINTa KMPHUIIT

Monekynsip TeHETUKaHUHT PUBOXKJIAHUIIN OMOTEXHOJOTUSHUHT TapaKKUETH
YU4yH KarTa TYpTKH OYynuO Xu3maT Kwiaud. YOy WYHaTUIIHUHT HETM3UAA SHTU
MaxCyJOTHHM sIpaTUIll €KW aBBaJJaH MabJyM OYyJIraH MaxCyJOTHU TE€HETHK
MaTepuaiHd KyuupuO VYTKazuil HWynau OwiaH oJuIl macajacu €raau. XO03Upru
JaBpjia OMOTEXHOJIOTHS TypJid OWOJOTHK (haojd MOIJAIApHU CAHOAT acOCHIa
unuiad yukapuwiMimuaa KeHr KysuranwiMmokaa (Venter et al,, 2001; Inuk,
[TacTepnak, 2002 Ba OOIIK.).

XalBOHJIap TEHOCUCTEMATHKACH Ba (PMIIOTEHETHUKACHU - 300J10TUsl (PaHUHUHT
SHTU WYHAIUIIKM OYIUO, IBOJIOIUSHUHT YPTraHUIIHUHT KaTTa UMKOHUSTIAPUHU
Oepamu. Y Oup OyTyH peBoitorusara cadad OVIIWKWA, OJAWMH TaIKUK STHITaH
Typaap ypTacujard KapyuHIONLIUK JOKAJApUHU KalTa KYpuO YMKUIIHH Tanad
kwiMokaa. JIHK  pacmmdpoBkacu  KapuHIONUIMK — JapakajlapyHu — Ou3ra
kypcatau. TabKuiam  >KOW3KH, MOJICKYJAp TE€HETHKa  OpraHU3MJIAPHUHT
HBOJIIOLMACK Ba  HUPCUIT  MEXaHM3MJIApu  TYFpPUCHAArM  TacaBBYpJIapHU
YyKypJaamTupuO, MUpoBapAuaa (PUiIoOreHeTHKa Ba T'€H CHCTeMaTHKacura acoc
cosad. ['eH Ba TEHOMJIADHU COJMINTUPHIN HATHXKacuaa XaBOH, YCUMIIMK Ba
MUKPOOPTaHU3MJIAPHUHT TEHETHK KapUHIOIUIMIY XaKuaa Xyjoca KWIMHAH.
ConumtupaéTrad reHJIapHUHT HYKJICOTH]T KeTMa-KETJINTY KaHJaluk (papk Kuica,
IIYHYAIUK OPTraHW3MIIap TEHETHK KAPUHJOIUINTH >KUXATAaH Oup-OMpuaaH y30K
oynmanm.

['en cucremaTukacu XaJldi CHUCTEMATUK CTAaTyCH OXHMpHUrada ypHaTUIMaraH
TaKCOHJIAp XyCycuaa 0axclii CaBOJUIAPHU €YHUIIIA aTOXUaa axaMHusT KacO STAu.
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TaakukoTummap Mop(OIOTUK TAXTMIIHUHT aHbaHABUH yCyJmapuaan (ongananuo
OpraHM3MHHUHI TaKCOHOMHMK XOJaTMHU Oaxonad OepaonMaraniapujga Oy
MyaMMoOra Te3-Te3 TYKHall KeaumMokaa. bapua mopdomorux Oenrmmap JIHK
KeTMa-KeTJIMrua OeNTWIaHTaHIUTMHA bTUOOpra OJTraH XoJiJja CUCTEMaTHKa
y4yH TEHETUK MaTepuaijaH QoiJagaHull HBOJIONUS >KapaCHIapUHU sHaAa
YyKYyppOK TYIIYHUII HMKOHMHM Oepagd Ba YHHHI AacoCHujia CHCTEMAaTHK
JKoWsaHum xakuaa xynoca kwimHaau. [lyaunarnex, [JHK opkanu xuHCcui Bosira
€TMaraH OpraHM3miiap, JIMYMHKAJIap, YCUMTajap, TyJICU3 €EKH MEBacu3
YCUMIIHMKIIAp, SbHA OPTaHW3MHU Xap KaHaai O0OCKWYuAa MACHTH(PUKAINUS KUATUIIT
MYMKHH.

Xo03upru BakTAa TYypiAd TypyX OpraHu3MiIapAa MOJICKYJSp OHOJIOTHs
coxacura (reHoMuKa) OaruiuIaHraH WIMHUN TaAKUKOT MIIJIAp COHM afabuétiapaa
TOOOpa KeHraitnd 0opMoKa.

XalBOHJIap Ba YCUMIIMKJIAp TypJapHU  aHUKIanmjga  Mopdosorus,
busmnonorus, OMOXUMHUs, IIUTOJIOTHUS, FTOJIOTHUS, SKOJIOTHs, reorpadus Ba reHETUKA
KpuTepHiliapu MaBxya. bynap nuuaa mopdosorust Kpurepuiicu OUpUHYU Ba y30K
BaKT srOHa Kkputepui cudartuga pTUpod >THIKMO KenuHraH. Mopdonoruk
KpUTEpPUI XO03Up XaM YCUMIIMKJIAp Ba XaWBOHJAp CHUCTEMAaTHUKACHJIa KEHT
doitnananunmorkaa. Jlekun Oab3an Oup Oupura sKuH Oyiran Typiuap €Exu
“nonuMopd’mapHu aHMUKIamga MOPQOJIOTHK yCyl xaMm &paam Oepmaétup.
Keitunru #umnapna OMOXMMHUK Ba TEHETHK TAJIKUKOTIApHU IOKCaK JJdapakaja
PUBOXKJIAHUIIM Ba SIHTM TEKIIUPHUIN YCYJJIApHU KUPUO KEIUIIU, MOJEKYISIp
TaKCOHOMUS WYHAIMILINHA 04H0 Oepiu.

By coxanaru MIUIapHUHT YIKaH FOTYKIapra SpUIINIIN Ba Ky4YaUTUPUIIUIIINTA
KapaMacJaH, XO3Upru BaKTAa OMOXWIMa-XWJUIMKHU YPraHuil XOJIaTH Japaskacu
KUMUH axBOJIIAIAP. XO3Upru Aaspaa 1,9 MIIH AKWH TUPUK OPTaHU3MIIAP MABXKY]
Ooynu6, kevmaru 250 w1 WuuAa yJIapHUHT KaTTa KUCMHUTa TaBcud Oepuiiras.
Typau TagKUKOTYMIAPHUHT (UKpHUra Kypa, XO3UPru ManTna Kymu EKu KaMu
Ownan ¢akarruHa yMmypTKanu XaiiBornapHuHr (90 % sAKuH) Ba  IOKCak
YCUMITUKJIApHUHT (85% SIKTHU) TypJiapura TaBCH( Oepuiras.
byruMoéxknmnapHusr 25 % sSKUH Typiiapy TaJIKWH KAJWHTaH (mry xymnaaad 10 %
Xamrapotiap), 5 % KY3uKopuH Ba 1uatoM cyB ytiapu Ba 0.K. (ILIaeep, 2007).

Nucon xyxanuk (aonusaTH HATWKACHAA TypJiap XWIMa-XWUIMTH Te3 Ba
dboxuanu kKamaivmmra onaud KeIMOKIa-Ku, arapia Ou3 TypiapHu (axaTruHa
KJIaCCUK MOP(MOJIOTUK yCyJUlap OpKaIM TaJAKUKOT HILiapu oJubd Oopaauran
Oyncak, Karra SXTUMOJUIMK MAaBXYAKU-KH, OW3 yinap ycTHaa TaaKUKOT OJu0
OopuIll, XaTTO Kyl KUCMHUHU aHUKJIAlll UMKOHHUTA 3ra OyiIMai KojaMu3. X03UpTu
naBpgaa aynéna 15000 skuH TakCOHOMHUCT-MOP()OJOT TaAKUKOTYHIAp OOp.
Xo3upaa ep 3uaa Kymiad Typiap MaBxkyn OViauO, KaliCUKHU yJapHU aHHUKJIAII
yayH ayHéna 1-2 myTraxacucTiap TyFpu Kenaau. XucoO-KHTOoOIapra Kaparahmia,
arapjia sSsHTA TypJapHU aHUKJIAITHY >KaJauiamTupui mapoutuau 30 mapotabara
KynaiTupcak, MaBxXyJ Oynran OMOXWIIMA-XWJIMKHH TaBCU( ATHUII yuyyH 25 Hui
kepak Oymap skan (Woodruff, 2001).

2000 #wmmmap OommMaa TaKCOHOMUK MabIyMOTIApHM KEHI Ba TYJHK
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¢oiinamaHuIIHU TABMUHIAI MaKcaauaa uaTepaktus karanoriap (Catalog of Life)
Ty3ull TakiauduapHu naigo 6yna 6ommaau (Bisby, 2000; Godfray, 2002). by
BaKT/Ja Oup TrypyX TaAKUKOTUWIAp, Maiio OYAraH MyaMMOJIApHU caMapaiu
eynnaa JIHK-cuctemaruka épaam 6epanu neviumau (Tautz, 2002, 2003). bynnaii
TakIUPHUHT a0 Oynuiura cabad cekeHupail TEXHOJOTUACH 1A PEBOJIIOIIMOH
(CoHrep-cekBeHHMpIIall TEXHOJOTUACH) Y3rapumuiapu Oyiamu. Amnoxuma JIHK
dbparmentinapuu, yprada y3ywiaukaarm 1000 >k.H. cexkBeHupsam OeMmajosl Ba
eTapianya ap30H ycyn Oynub komau. MoneKyssp-TeHEeTHK — yCyJulapaaH
doitnaann0, OMOXWIMA-XWJIMK Ba CHCTEMaTHKa MyaMMOJApPHH TaBCH(} OSTHII
XaJIJIaH TalTKapy KU3UKapiau 0ynuo KonmMmokaa. bupok, mak-mryoxacus, gpakarruaa
MOJIEKYJISIp-TEHETHK ~ yCyJulapJaH (QoijanaHuiia CUCTEeMaTHKiIap  OwiiaH
XaMKOpJIMKAa Oyiamaciad, MaBXKyJ TypHH aHUK OabxoJylalll MYMKHWH, JIEKUH
ynapau TaBcudiam Oopacuna €paam Oepa onmaiau. XO03Upru mnantnara Oy
MaBXXyJ HyKTaW-Ha3ap acocujaru Oy XoJlaT NIyHJaH HOOopaTKd, OMOoXuiMa-
XWIUIMKHA VPTaHWIll aHUK TYPYXJIAPHUHT MyTaxXacHUCTIapura TasHraH XoJija
Xamjia MOJIEKYJISIp-TeHETUK yCyJuiap acocuaa amanira ommpuii josumaup (Iueep,
2007). Bynnaii KapanuiapHUHT ad3aJUTUTH 1y0Xacu3 MIyHAaKd, aJoXUa OJUHTaH
ketMma-keTmkiaapuuar  JIHK-mapkepnapu y €ku Oy Typiap BaKWJUIApUHU
MyTaxacUCT TOMOHJIaH Ma3Kyp TYPHUHT JacTIa0Ku aHWK WJICHTU(UKAIUICH
KWIMHMAraHjiuru KaM Mabiymoriauaup (OyHaal ycyngaru OMOXMIMAa-XUJUIUK
KeHT TapKajiraH), JIeKMH (akaTruHa MOp(QOJOTUK YCYJUIApHHM KYJUlall Xawm,
OMOXUJIMA-XUJTMKHU XAJIU aHUKJIaHMaraH KHCMUHU 04n0 OeposiMaiiin.

2003 ¥innum “JHK-mtuxkon” ycynu €Ky MOJIEKyJsp “‘0apKOAMHI”HU TakJIu(d
STUILAM. By ycynmHuHr 3amupuia myHAail $apa3 MaBXKyAKd, KalCUKA TE€HOM
COXAaCHHUHT yHYa Karra Oynmaran pasmepu Tommwiau (600-800 mykmeoTummap),
myHaAa Kb, OUTTa TYp MHIAUBUIAPU EKU TYpJU XUJ TypJlap KEeTMa-KETIUTH
y3ywiurn oup xun OYymanu. lynmait coxanu JIHK-mrpuxkon (barcode) ne6
atamau. O0wvekt JIHKcuHuHr Oy coxXacu KeTMa-KeTJIMTH MabiyM Oyirad, yHU
MabaymoTiap 6a3zacu (IBOL) Owinan comumtupuiaau, KaiCUKH OOBEKTHHHT Oy
KeTMa-KeTJIuru OoIlika Oapya Typiap COJMMINTUPUIAAM Ba YpraHuiaéTrad Typ
Te3/a aHWKJIaHaJAu. Arapja KeTMa-KeTIMK Oa3ajard MaBxyJ Oupop Oup TYrpu
KelMaca, JieMak Oy SHTH Typ, ShbHU HOMablyM Typ TONMWJITaHUJIAH JAapak Oepaiu.
XalBOHJIAPHUHT ILIYHJAW COXAaCH ypraHuil MakcaauJa MUTOXOHApPHAJ T€HHUHT
dbparMeHTiapu, SbHU LUUTOXPOMOKCUAA3aHUHT KomjoBuu 1 cyooupmuru (CO1)
TaHJaHAW. by yCyn X03upru BakTla >KyAa KeHI TapKajiu, MabIyMoTiap Oazacu
(IBOL) noum siHTM KeTMa-KEeTJIUKIapu OWIIaH TYIIUPUIMOKIA.

bupok Oy ycynma xam OMp Heua KaMUWJIMKIAp MaBxXyA. bupuHumaas,
Tabuui, MUTOXOHJIpUaN reniap ¢parMeHtiapu OVilmya Typjap MaHCYOIUTHHU
aHukjamra HucOataH »bTHpod. by XonaTaa MHUTOXOHIpHAN HMHTPOTpPEcCUs
(introgression- uHTpOrpeccusi — Typyiap ypTacuaard THOPHIIAHMIN HAaTHXKacHIa
OOIITKa TYpHU T€HHU OJIUIIM) OWIaH TYKHAIIWII KEJIUIITHH MyMKHH, TICEBJIOTCHIAp
MaBXyJIMTH Ba OomIKaapHU XucoOra onuin kepak. byHman Tamkapu, ¢akar
mutoxouapuan JIHK kerma-xernuru Ounan sinpo JIHKcu momumopdusmunam
O0axomaii onMaciIurd MyMKHH, Oy Xajdu aHWKJIaHMarad OWOXWIMa-XWJIUKHU
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Oaxomnamina xyaa myxumanp. Hlynnait 6yncana, Oy ycyn xap JouMrugai xo3upaa
OMOXWIMa-XWJIMKHU YpraHulaa acoCui MOJIEKYJISIp-TeHETHK ycya OViub xu3mar
KHJIMOK/IA.

Cucrematuka Ba (QUIOTEHUsIA MOJIEKYJISAP-OUOJIOTUK  OeITHIIapHUHT
KYJUIAaHWJIUIIK YTran acpHUHT 70-HWiutapuaa TyFWIIH. By BakTa CUCTEMATHK
TY3WIHIIAP YYYH SYKAPUOUTIAPHUHT HYKJICOTHIJIAp KeTMa-KeTIUTUHUHT 18S,
5,8S ¢€xu 28S pJHK renmapu yHuBepcan wmapkep cudaTuga TaHJIAHUIIY,
IOKOpUJa AaUTUATaHJEK, CHUKBEHUpJANl YCYJIMHUHT TaKOMWJUIAIIYBU  Ba
MaTepUJUTAPHU KUCKAa MYJAJIaTaa OJHMIN Ba KalTa WILIAl WMKOHHHH Oep.iu.
['enomma pubocomai KeTMa-KeTJIMKIAp KYI1ad HycXanapaa 6op Oynuiny Ba Oup
HeYa KUCMJIApJaH Ty3uJiaau, KalWCWUKHW ynapjaaH Owpu, pubocoma (QyHKIIMOHAT
cyooupmurura terunumm (18S, 5,8S éku 28S) 6ynub, acocan crabwimup, s’bHU
ABOJIIOIIMOH KOHCepBaTUBAUp, Oy xonma, [TS1 Ba ITS2 wuku cnaiicep keTtMma-
KEeTJIUTH, Kapama-Kapiid ViIapoK, OHBOJIOINUOH Y3rapyBYaHAUp (JIaOWUITHUN).
KoHcepBaTuB coxanap MoJMMEp 3aHXXHUPJIW peakuusuiap OupuHYM OOCKHYIa -
npaiimepiapan Tankuk KwinHaétran JIHK- matpumara ynanummna, Bapuadenb
coxajap 9ca, TypJapHU HWJISHTUPUKAIMsIANIa XU3Mar Kuiaad. Typra xoc
Baprualenb COXAJIAPHUHT VXINANUIUK JapaXkacu TYpJIH XU TypJapHUHT
HBOJIONMOH KApUHIONUUIMTUHU udonanaiiau. Pubocoman reHHUHT aiHaH Oy
MyXUM XYCYCHUATH yJap KHUCMJIApUJIAaH TYpJIH JapakaJard TaKCOHOMUK
Myammosiapau euumiga ¢oinanmwianu (Blaxter, 1998; Nadler et al., 2000;
Nguyen et al., 2001). bupunun 6ynub, MOJNEKyJIsIp MabIyMOTIap acOCHAAru
kiaccudukarusa Tuzumu Nematoda cunduna 6ynuo, Oynaan 15 i onauH nango
oynau (Blaxter et al., 1998). by mawaymotnap yma mgaBpaa SSU 18S rDNA
coxacu Oyiinua oJiuHraH 06yiamo, Oy Kiiaccuk cucteMazaH OyTyHIai (papk Kuiaau.

Cucrematuka Ba (QUIOTEHUS Y3UHUHT TY3WIHUIINHU «pubOOCOMam» Ba
COKWJUIMY» JapaxTiap TY3WII YUyH SHTU YJIKaH yCyJra 3ra Oyijau, CeKBEeHHUpJIaIl
sca ojnuiruHa y1abopaHt uimm 6ynub konmokaa. (by xamu 6usna smac). llyau
alTUII MYMKWH-KH, OWOJIOTHSIa SIHTM Tapajurma IIaKUIaHAd — OpPraHuK
onamHuHTA Oapya makuiapuna JJHK Typau-tyman kypununapu 60p.

bupok, Taknaud ATWATaH  MOJEKYJsAp  (GUIOTEHETHK  JapaxTiapjia
HOMYBOGUKIMKIAp maino OVnmau. ['oxuaa Oy Ty3unummHUHT (apku HadaxaT
CUKBEHCHUHI  TEXHUK  TaKOMWUIAIIMATaHIWTH  3Mac, Oalku  OuTTa
nabopaTopusiia OJIMHTaH MabAyMmMoOTJlapAa XaMm Ky3aTuwiau. byHuHr cabGabnapu
VPraHwjiMOKJa Ba TaxJWI KWIMHMOKIA. XaMMacu OYUK OWIWH MabJIyM
OYNnasnTUKW, CHUCTEMaTHKa Ba (PUIOTCHETHKAHUHT CEPMaxCysl PHUBOXKH,
MOP(OJIOTUK, (PU3UOJOTUK Ba MOJIEKYJAP MabIyMOTIapu OuWjlaH Oupramvkaa —
OpTraHU3MJIAPHUHT CUCTEMATUKACH Ba (PUIOTCHETUKACUHUHT CUHTETUK TU3UMHUHU
nnutad yukuaup. lynaail kapammap 103 dwumMkHuHr 90 Mniapaan 6omuiad
akTuB unutanMoka (Patterson, 1994; Margulis u ap., 1996).

@OunoreHeTUK  PEKOHCTPYKIUSJIAPHU FOKOPH TAaKOHOMHUK  Japaxkazia
Oaxapumn yuyH 6omka reanap éku sapo JIHKcu coxamapu, MmacanaH, s;moHranus
ommn (elongation factor, Ef-la), okcun uCCUKIUK CTpecu reHiapu, MUO3HUHIIAP,
ructonnap ¢oigananunaan. [y Gunan 6upra OKCHIIIAPHUHT aMHUHOKHUCIIOTaIap
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keTMa-keTnurd Ba PHKHUHT UKKuIaMuu TU3UMIIapU XaM TakociaHaau. Ouiia Ba
aBJIoUIap JAapakacujia 3ca MUTOXOHApPHUAJ TeHIap TaXJIMJI KAJIUHAIN.

[lynmait kuamb, xap KaHJal WHPUK TaKCOHJAPHUHT TaKCOHOMMK
MyaMMOJIAPHU €YMIIA “MOJEKYISAp” YCYJUIAPHM TYJNAKOHIM KYyJUIaliga Iry
rypyxra MuuMra KUpyBUM Typiiap, aBlIOJJIap Ba X.K. MaclITabid HYKJICOTHAJAp
dapkuHu Ypranui xamjaa Oy ¢apkiap/a aHUKJIaHTaH TaAKUKOT OMUJUIApH, LIy
XKymilajiad ypranuiaétrad nonyssuusiiap (“reorpadux’ oMui) ¥3apo y30KIUTHHU
TahCUPUHU YPTaHUIITHA Tajaad KUIaIu.

Ymby maxkmyama sykapuoT opranu3miapau 18S, 5,8S Ba 28S pubocoma
JIHK xommoBum rennapu Oyiinda uaeHTU(PUKANMS KAIWIIAA KYJUTAaHWIAIUTaH
KyJai MapKepJapHH WIUIATHIN OJJWA Ba TYIIyHApJIHM IMakija TaBCHQara.
XaMma Oockuwiiap — MaTepuan uuruira ous tanadnap, JJHK axparumn Ba ITLP-
amrupukanys xamjaa (UIOreHeTUK JapaxT TY3UIl aHUK Ba KeTMa-KeT 0aéH
STUJITaH.

by KyJUIaHMa “XaiiBoHJap MOJIEKYJISIP CUCTEMAaTUKaCcHu Ba
dbunoreHeTUKacH 'HU ypraHyBumjiapra MyJpKallaHraH OYynu0, MOJEKyJsip-
IF€HETHK MabJIyMOTJIapHU aCOCHAA XalBOHJIAP CUCTEMATUKACH, TAKCOHOMUSICH Ba
dbunorenusicuau, MOphOoJIOTUK Ba (HU3UOJIIOTUK MAbIIyMOT/Iap OujiaH Oupra KeHr
KYJUIall MMKOHUHU OepuIlTa Xu3MaT KHJIaJIu.

1.2. BbuoxmwiaMa-XWIITHK TYIIYHYACHHH AaHUKJIALI

broxunma-XuuMKHU YpraHuil OMOJOTUSHUHT acocuid Basudanapuiad oupu
xucobmanaau. AmMo, OupuHuum HaBOarma  "buosiormk  XuiaMa-xXuuivk"
TyIIyHYacura HUMalap KUPHUIIMHU aHMUKJIAII 3apyp. 3aMOHaBHUN KOHIICTIIHATA
Kypa, oOpraHm3smiap OHOXWIMA-XWUIWJIMTMHUA Oapya MyXUTIaplard THPUK
OpraHuM3miiap, KypyKJIHK, JI€HI'M3 Ba OOIIKa CyB JKOTH3MMIIApAard 3KOJIOTHK
KOMIUIEKCIIap: Typ HuuAa, Typjap Ba SKOTH3UMIAp YpTacuaa XWIMa-XUJUIHK
tamkui Kunaau. (Puo-oe-)Kanetipo, 3-14 uion 1992 tiun, bupnamran Muiatiap
TamkuaoTUHUHT aTpod-MyXUT Ba PHUBOXKIAHUII KOHGEpeHIMsIcuaa KalOyi
KWIMHTaH OMOJIOTUK XMUIMa-XWIIHK TYFpucunaru KonBeHms).

Bbynra xypa OMOJIOTHK XWJIMa-XUJUIMK Y4 TUNTA OYIUHAIN:

* DKOTU3UMIIAP Ba JaHmaPTiIap (SIIall )KOUMHUHT XAIMa-XUIUTHTH);

* TypJap XuJIMa-XUJUIUTH;

* reHO(OH]T (TeHETUK XHJIMA-XUILTHUK).

['eHeTHK XWIMa-XWUIHK €KW TeHETUK MOTUMOPGU3M — TOMYJISIHUSIAPHUHT
Oenrmnap €ku TaOMATHHHT TEHETHK Mapkepiiapu xwiMa-xuumru [Ramel, 1998].
['eHeTHK XWIMa-XWUIHK Typ €KU TOMYJANHS TypyXJapH, MOMyJISIUAsIApHUHT
TeHETUK XYCYCUATIapU MYyXHM TapKuOui KucMu xucoOiaHamu. ['eHeTHK Xuiama-
XWIIMK TeHEeTUK MapKepJapHU TaHjallra, Oup KaH4a y3rapyBuaH mapameTpiap/a
udponanananu [Leffler, 2012]:

1. BupTtyan rerepo3urotranud - T, S’bHU, NOMYJSILMSA WKKH TacoAU(Hii
TAHJIAHTaH TEHOTUIUIM HO(PYHKIMOHAT HYKJIEOTHA calT Yypracuaaru ¢apk
HUCOATH.
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2. Jlokycaaru anienngap COHH.

3. I'enetuk macoda (momynsuusiap ypracuaard TeHETHK XHJIMa-XUJUTHKHU
OaxoJar).

bu3 6noxunmMa-XuUMKHE GakaT UKKU TypAard sSbHU Typiap XUJIMa-XHUTATH
Ba MOMYJISITUSHUHT TeHETHK TOTUMOP(GU3MHUHNA MOJICKYJISIP-TEHETHK METO IIapIaH
dboinananub ypranamms.

1.3. Typaap xuama-xuaauru. 2Kymookjm typJaap

Kym xommapaa dakar mopdomaoruk Me3oHnap €paamuaa Typiaap TapKUOWHH
ypranum KuiuH €Ky “0axciu, MyXKMaJl TypJiap HH aXpaTHUIl XaTTO MMKOHCH3
[Bickford, 2006]. By xonma ambarra MOJICKYJISp T€HETHK METOJJIApHU KYyJUIall
Kepax.

Kymboxiu (Mykmain) ned HOMIIAHTAaH TypJjap, UKKH €K YHIaH OPTUK TYp
oup Typ cudaruma tacBupiaHraH (Oup HOMra »ra) Ba OSHI Kamuja TallKd
mopdosoruk ¢apkiaap ky3arwiaaau [Bicford, 2007]. Bupunum, Oy Typmap
MOJIEKYJIIP-TEHETUK YyCyJulapAaH aHda aBBasl JIuHHeW kimacudukanusicu Kalyl
KWIMHTaH MaiT/aa Kamd STUiIraH.

KymOoxmu Typiap, HIYHUHT/ACK, YXIIaml Typiap €K 3ru3ak Typjap Xam
nevinnanu. bupuHum wmapra “sruzak-Typiap” aramacuHun [Maiiep, 1963]
kuputrad. "JKymOokiam Typiapu'" TEpMUHW KEeWWHYAIMK maimo Oyiamu [Henry,
1985], ammo KYmpoK TYFPUPOK J1e0 XHCcOONaHau, 0ab3u Myaumduap ''sru3ak-
Typaap" aramacuHu ¢dakaT Ka3 Typiap Y4YyH, KaWCHKM yMyMuid Oup IIOXIaH
pPUBOXKJIAHTaH Typjiapra xoc ne0 xucoOnamau. bupkanuda, >kyMOOKJIU TypJiap
XaKUKATIaH XaM KU3 Typjapra Moc Kenaau, Oy XoJuiapia CMHOHUM XHCOOJaIl
MyMKHH, aMMO Kyn Myauiddiap xaMMacuHd ' >KyMOOKIHM Typiaap' 1ed
arammokaa [Knowlton, 1986]. Bbynman Tamikapu, Oup KaH4ya Myayutuduap
“KyMOOKJIM Typyiap” Ba “TICEBAOMYXMal Typiap~ TylIyHYaJlapura akpaTra.
AHuKIaHraH MOpP(QOJOTUK Oenrmiapra Kapad axpaTuin OuiiaH Oupra My>KMmal
TypJap MOJIEKYJISIp-TeHETUK MeToaiap €praMuia axxpatwiaad. by xonma typiap
“riceBIOKpUNTHK” Typiap ne6 aramaau [Saez, 2003].

CumnarTpuk xkyMOOKaM TypJaap. CYHITH y4 YH UWUIMKIApAa MOJEKYJIsp
TeHETHK Yycyiuiap €paamMuaa TCEeBIOKPUNTHUK Ba >KYMOOKIM TYpJIApHUHT COHH
JHK-xetnukmap taxauin acocuna anukiaanaun [Carr, 2010]. By ycymmap II3P
(mommuMmepasa 3aHKUPIM  PEAKIMs) acocuaa amIbTUQKaIus METO[JIapyu  Ba
PUBOXJIAHWIIM  XaMJa MYXAM  KyINaWTUPUIN  yCyJulapura  acocCJIaHTaH
TEXHOJOTHSIIAp acoCHIa amalira OIupWiaan. busz Typ acocu xap J0uUM
MOpGOJIOTHK Y3rapuiiap OunaH oupra sMac Ba Oy xoJ1ataa, TypJIapHUHT XaKUKHI
COHM XaM MyXuUM caHajagud, Oy dakar MopQoJIOTMK Ky3aTHILIAp acocHaa
n30xJ1aHau. bupok, 0ab3aH TeHETHK ycyJuiapiaH (oWganaHuil TacBUpJIAHTaH
TypJApHUHT COHUHU OIIUPUII YIyH dMAC 0aIKi KaMauTHUPUIITA MyMKHH.

bup kanua Typimap MyxuM MOP(QOJOTUK XHIMAa-XWIIMKKAa 3ra Ba 0ab3u
XoJutapja Ky COHJIM CHCcTeMaTHKiIap Mop¢oJoTHK, paHr y3rapuiu [Knowlton,
1987]. I'enetnk Taxyma OMp Heya TypJiM TAaKCOHJIAP KEHXKa Typiiap Ba TypJiap
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opacuaa acoccu3 T'€HETUK M30JLUs MYKIMTHHHM KypcaTaiau, Oy 5ca YalafuTyBUd
oymumu mymkun [Nygren, 2011]. bab3u cyT SMU3yBUHIAPHH YpraHMII TapUXUIa
Oup KaHya TypJjlap ajoxuja Oup HeuTa Typjapra axpaTWiraH Ba siHa Ta(THII
KWIKII HaTWKacujga Oup Hedya MOpP(OJOTUK TUIIAp KEHMHH OUp Typ DKaHIUTH
ky3atuirad [Linnaeus, 1746, 1758; Agassiz, 1862; Haeckel, 1879; Mayer, 1910;
Kramp, 1961]. By »kyMOOK/IM CUMIIATPUK TypJiap OMOXHUIMa-XUUTMKHA XUCOOUHU
OJIMIIIA MYXHUM, TTOMYJISALNS TY3WJIUIIN Ba JUHAMUKACUHY YPraHUIll, IIYHUHTIEK,
xKamoasap SKOJOTUSICUHHU YPraHHII YUyH KyJa MyXUM dKaHIUTHHU alTHII JIO3UM
[De Leon, 2010]. Kytuiabd momyssiius fuHaMuKacu (aifHUKCa, JICHTU3) j)KaMoalapu
Xalld SIXIIM YpraHuiaMmaral Ba OyHu cababnapujgaH OMpu MyXMall Typjapu COHHU
kymmuruaup [Eckert, 2003]. Bupok, TypiapHUHT MOP(]OIOTHK MabllyMOTIApH Ba
OMOJIOTMK MabJIyMOTJIapu OMp KaHuYa CaBOJUIAp TYFAUPAIW, TypjapH Opacuiaru
TeHeTUK Macodaiap Ba KAWCHKH Typ WYHAArd TEHETUK NOIUMop(u3Mra Moc
kenaau. TypHUHT OMOJIOTHK KOHIEMIUICH alloXuaa Typ cudaruja TaHaall y4yyH
acocHii Me30H Kypa Oup Typ Joupacuaa opraHu3miiap Oup-Oupu OuiaH SpKUH Ba
KymaluIa u3oaaiusuianmMarad xoiaa kynaiumanau [Mayr, 1970]. Cumnarpuk
KYMOOKJIM TypJlap opacuja MOJEKYJSIp-TEHETHK XWIMa-XWUIMK OOpJIMTU yiap
ypTacusia YaTUIINII HYKIUTU Mypakka® TypJIapHUHT MaBXKyJIUTH UCOOTHAUD.

AJUTONATPUK TYypJap Ba KOCMONOJHUT TypJap. [eorpaduk axpanran
Typaap, reorpaduk U30IAMUSIAHTaH TypJIapHHU Y3apo YaTUIITUPUIIT UMKOHU UK,
Oy 5ca ayulonmaTpuk TYypJIApHHU M30XJallra KaTbuil qanwi Oyna onMaiiau. Alpum
Myaiudaap aJUIoNaTpuK rypyxJjap ypracuja IUBEpreHUUsHA Ha30paT KUIUIIIa
3-5% HyYKJICOTUJIAPHUHT ATIMAIIUIINHUIIA MyMKUH 1e0 xucoonaian. Kymanmik
MyaJmudaapHUHT (QUKpHUra Kypa siapo reHOMUHUHT 5%rava kam €ku Kyn ¢apk
KWINAITA WKKA CHUHOHUM TYpPJAPHUHT YaTHUIIUIINAA KaM XaTOJUKHU KEITHPHO
yukapaau. AvpuM myamnudiaapHuHr ¢ukpuda, Oy caBosira >kaBoO TOMMIIAA
TypiAu TaKCOH KHU3 Typjapu oOpacuaa Kymauin Oyinda W30JSIUsIaHTaH
TypJapHUHT JAUBEPTCHIMICH HaTwkKacuaup. bupok, momumopdusMm mapaxkacu
reHOM Japakacuja HadakaT OKOpPH TaKCOHJap, Oallku SKWUH Typiiap ypracuia
XaM, Iy TaKCOH Japakacujaa Xam y3rapaau. Kymanum Oyiinda u30JsSIHsIIaHuIIT
Ba MabJIyM T€HETHK Macodasa >KONUIAIIUITN UIIOHWIH OOFTUKINK KaTTa T€HETUK
macoda ned Oenrwianradn (0y TypJapHUHT Taiao OYiauIn BakTH) Oy 3ca yiap
ypracumaru kymaiimm BakTHu Oenrwiadau [Coyne, Orr, 1989, 1997; Sasa,
Chippindale, Johnson, 1998; Presgraves, 2002; Mendelson, 2003]. XatiBonnapaa
penpoayktuB Tycuk Drosophila aBiaogu Bakmmapu opacuigard CHUMIATPUK
Typjap opacuja IUBEPreHIrs Japakacu KamMpoK aJUIONATPUK Ba KyIaMUIIIaH
KEHUH KYMaluIJaH OJMHTHU aJOXUJIaJlaHUuIITra HUCOaTaH TE3POK coaup OVyiaau
(mymrcu3 Eku crepun ayparaiiaapaa [Coyne, Orr, 1989, 1997; Howard, 1993,
Butlin, 1995; Hostert, 1997] nmaiino 6Vynagu. by OemymTiauk rubpum Typiap
ypracumaru 3apapiid dSMUCTATUK TabCUpPJAp W3YWI acTa-CeKWUH TYTUIAHUIIU
HaTIKACHIa PUBOXKIAHAIH, Oy “Typliap XWJIMa-XHJUIUTH coaTtn’ Ae0 XaM aTaiaau
[Coyne, Orr, 1989, 1997; Sasaet, 1998; Opp, Turelli, 2001].

Jlenrns  yMypTKacu3japujadH TMOJUXETiIap CHUHGUHUHT  Teorpaduk
TapKaJUIIM Ba Typjiap TapkuOW SAXIMM MHCON Oymaau. XO03uUpru BakTAa
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noymxetraapHuar 10000 man opTUK Typu MabiiyM Oynmmb rypyx Xxamma >Kouja
TapKaJraH Ba Yylap JEHru3 HKOCUCTEMAaCHHUHI MYXUM KOMIIOHEHTJIapUJIaH
XUcoOJlaHa/ld, YJIApHUHT Treorpaguk TapKalullu JesIpid YpraHujIMmaras.
[lonuxeTnapHUHT KaTTarkHa KHCMH KOCMOIIOJUT TypJiapaup. AHbaHaBUN
CUCTEMATHK €HJaIllyBra acocaH Oup Typ MOpPQOJOTUK KUXaTIaH (apK
KWIMauran TypiapaadH Xocusl Oymaau. XO3UPrd 3aMOHJIa TMOJUXETIaApPHUHT
ouoreorpadusicura aoup WIMHK HIUIap Kynmaiku® OopMokaa. XO03UPTH KyHJa
“KEeHT TapKajraH’ KYNTYKJIW YyBAITYAHTIIADHUHT TypJIapyUHU acociamija KIacCUuk
TaKCOHOMHUS YCyJlapd KOCMOIIOJIMTU3M XOJIMCACMHU acocClallira erapiu Oynmai
Koiau. Kym xoiutapaa rokopuaa auTUITAaHUICK, PENPOAYKTHB aJOXHAaJaHUIITa
KaThbUW Januiiap TONWIMAId, aMMO, KEHI KaMpoOBJIM TaxXJIMJUIAp UIyHU
KYpCaTMOKJIa-KH XaM TeHETHK, XaMm Mopdoioruk dapkimap Owman Owmpra
TYpJIApHUHT 3KOJOTUK (apkiapu MmaBxkya. Macanan, Owenia fusiformis Delle
Chiaje, 1844 (Oweniidae), Sternaspis scutata Ranzani, 1817 (Sternaspidae) Ba
Scoloplos armiger (Muller, 1776) (Orbiniidae) Typiapu xamMMa oKeaHJap/a, xap
XWI YyKypJauKIapAa Ba amaiaa TypJiau XWiI XapopaTiapjaa ydpalld aHuKJIaHTaH.
AMmMoO, oxupru MawiaymotTiapra acocan O. fusiformis kommuiekc Typmap ae6
TONMWIMOKJA. XO3UPrd KYHJAAru TYJIAKOHIW TajakukoTiaapaaH RAPD ycynu
épraMuza aHUK HYKICOTHUIap KETMa-KETJIUTH COJUINTUPWIMArad. YHUHT
épnamuna anukiaanumuda Neopetitia (Petitia) amphophthalma Siewing, 1956
(Syllidae) ymap xocmomoaut Typaap 3mac Oanku Ctenodrilus serratus (Schmidt,
1857) HuHr amoxuja aM(puaHIAHTUK TapKaJraH KOMIUICKC TypJjap BaKWUIUIUP.
KelinHuanuk siipo Ba MUTOXOHApUS MapkepiapiaH ¢oiganaHu® TagKUKOTIap
onub Oopumn #ynra xydwnmu. S.armiger (Orbiniidae) typm B. bnelinopu
[Bleidorn, 2006] xammyamnudauruma YpraHuirad KOCMOIOJIUT —TYpIUp.
Oxopuaa aitu® yTunranunaek, Oy TypJapHUHI BakWJUIApU XamMa >Kouapza,
XaM JIATOpAJIb, XaM CYBHHMHI 4YyKyp Kucmiapuaa yupanau. Hlumonun mys
OK€aHU XyAyauaa Oy Typ MOJMXETIAPHUHT KEHI TapKaJraH TypH XUCOOJIaHa/IH.
Anpo Ba MUTOXOHIPUSIN MapKepiap €paamMuaa oiub OopuiraH TaJKUKOTIapIaH
MabJIyMKH S.armiger KOCMOIOJHUT Typ XHUCOOJIaHMaliu, Y3U KOMIUIEKC Typ
caHanmaau. TWMHY OKeaHHJa 3ca UKKUATA S.armiger Typjapu Ba UKKH €K y4 TypH
ATnaHTUKa OKeaHWaa aHukKjaHrad. SlHa Oup EpkuH wMucon, HurpeHHUHT
MOJICKYJISIPD-TCHETHUK ~ TaAKUKOTJIapu  xucobmanamu. [lupkymOGopeanr Ba
TpaHCAapKTUKa Typjap Ba YyJapHUHT MOpGoioruk (apkjaapu KaTTa KU3UKHUII
YUAFOTA]IH. Viran aCpHUHT OOIJIAaHWINM Ba YypTajgapuga Oup KaHua
HUHATEpUIWIAp TypJiapu (JICHTU3 HOJAYy3/J1apud Ba JEHTU3 TUIMPATUKOHIIAPH)
MOp(hOJIOTUK OeNruiiapura acocal TpaHCApKTHKa Ba IMUPKyMOOpalb TapKaJIUIIU
XaKuJa WIMHI UIiap 401 dTUITaH.

KelinHuanuk aiipuM acocuil TaKCOHJIAp KapUHIOII-TypJap XUCOOJIaHTaH.
Komruteke nenrus roiaaysnapuHuHr Leptasteria aBmoan apkTuka Ba CyOapKTHKa
TypJap YypraHuiauiiy HaTukacuaa y3ura Apktuka Ba [llumonnit ATiaHTUKAHUHT
Mmapkazuii Kanmudopausgan To Ansckaradya 6ynran Xyayana Tapkairad 60 TypHu
OMPUKTUPHUIIN MablyM OViaau. AJscka XyAyauJard KOMIUIEKC Typiap
NacTna0Ku ypUHMILIApAA JCHTH3 OJIY3JIADUHWHT —aJla3uM  BapHUalUsICh
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cudarnma YpraHwiraH, XO3WPTH BaKTIa d3Ca KEHT KaMpPOBIM TaJAKUKOTIIAp,
ApKkTHKa Ba AHTapTUKAHUHT KYIJIa0 HyKTalapuJlaH TEKIIUpUIUIap Y4yH
TYIUIaHTaH MaTepuasiap KT COHJIM T'eHIap aHUKJIAHTaH.

Monexynsip meToaniap ymly rypyxJapHU axpaTHIl Y4yH acocuil maHOa
oymu6 xu3zmat kunaau. Iy kabu umnutap kyminad onub Oopunmokaa. KymOoku
TypJIApHUHT KOMIUIEKCUHU TAJIKUK KUJIUII KyJa KUinH. AMMO, Oy kabu unuiap
ypranuwiMaran OHOXWJIMA-XWJUIMKHUA TaJKWK KWIMIIJA KaTTa axaMusTra sra
OMOXWIMA-XUJUIMKHU TaJKUK KWIHILA MYyXMal Typjaap €Kd Typ HWYUAAru
MOTMMOP(PU3MHY YPraHUIII )Ky/la MyXUM CaHaJIaJIu.

AKymOoKkaIM  TypJaapHMHr maigo  Oyaummu.  Mosekyasp-reHEeTHK
MabJIyMOTIAap  KyMOOKJIM  (MyXMayl) TypJIapHU  UYyKyp  CyBJapjiaru
MOJUIFOCKAQJIApJaH TO Yy4yK CyB OalMKjapuradya Ba TPOIHK KamnalakjiapJaH TO
apKTHKa YCUMIIMKJIapUraya ajJoxuaa TypJapHU TypyxJjapra axpaTuiiga reHeTUK
muddepeHnmanus Kwiniga MopQoJIOTMK Ba reorpaguk MabIyMOTIIApHU
TYIIUPUILIA, OKOJOTUK EKM XYJIKUM (dapKJIapHd TYIAUPUILNIA MYXUM
canananaau. ISI Web of Science (http://scientific.thomson. com/products/wos/)
Ba Zoological Record Plus (http://www.csa.com/factsheets/zooclust-set-c.php)
Oazanmapugard MabIyMOTIApHU VpTaHWIl HaTWXKacuja ‘“kKyMOOKJIM Typiap” Ba
“aruzak Typyap’’ra goup oxupru 50 imnaa 3500 naH opTUK Makonanap MaBKy.
byHnaii karTta SIIIMPUH T€HETUK XUJIMa-XUJUIMK >KYMOOKJIU Typjiap COHU OuiiaH
AlIan MyXUT YpTacuja OOFJIMKIMK OOp MYKIUTH XaKuja CaBOJI TYFUJIMILIUTA
cabab Oymaaum. XyMOoknau Typiiapra OaFuvllJIaHTaH MaKoJIAJIApDHU CaHacak
KYIMUUIUK TaJKUKOT HIUiap y €ku Oy rypyx xanBonsap Owsan Oornuk. Kam
COHJIM MakoJiajiap IOKCaK YCHMIIMKJIAP Ba MHUKPOOPTHU3MIIAPHUHT KYyMOOKJIU
Typiapura Oarunuianrad. [llyngan kenub 4MKKaH X0Jija OJIMMJIAPHUHT Y KU Oy
TYPYXJIapHUHT SKYMOOKJIM TypJIapUuHU VpraHWIM HaTWKacuAa SIKIWI Oup
Xyjocara Kenumu KuMuH. Kynmumimk nammasapHUHT KOCMOIIOJIMT TypJIapu
TypJid XUJ KOHTHHEHTJIapJa TapKajiraH (KyMOOKJIM TypJiap COHU HucOaTaH
KaMpoK), aMMO, KYTTUUJIMK MOJITIOCKajIap OWJiaH IIyFyJUIAaHYBYM MyTaxacCHucliiap
(XxaBackopJap YHPOIIM YNFAHOKJIAPUHY TePUIIAIN) (PUKpUYIa MOJUTIOCKATIAPHUHT
TapKIAIIA MOP(QOJIOTUK XHJIMa XWJUIMKKa OOfnuK (“mapuanaHran’ TypJiap).
Tponuk Ba YUK Xyayuiap/iaH aHUKJIaHTaH >KyMOOKJIM TypJIapHU COHH CaHalll1a
Oup KaHYa MyaMMOJIApHH KEATUPHUO duKapaar. MabIyMKH UKKHU, Y4 EPUTUITAH
TypJap TPONMUK MHUHTAKaJapJaH TOMWJTaH, aMMO >KYMOOKIH TYpPJApHUHT SPMHU
VAuK Xyaymiiap/laH aHuKJaHraH. by aca »KyMOOKJIM TYpJapHUHT Maia0 OYiuil
KOHYHUSITUHU EpUTHIIIA YIUK XYAyMJapJaHd TONWJTaH Typjiap KYIMUUINK
TaJKAKOTYMJIAp TOMOHH/IAH aHUKJIaHTaHury Ownan u3oxjanaau [Carroll, 2004].

KyMOOKIM TypJIapHUHT Tai0 OYIuIIM OUpPUHYM HaABOATIa OPraHU3MHU
aHUKJIAIIIa MOP(hOJIOTHK oenrunapura acocyaHaJIu. FOxopuna
TabKUJIAHTAHUJICK TypJlap XWIMa-XWUIUTA Xap JOUM XaM MOP(QOJIOTUK
y3rapuriap ounan oupra 6ymaau [Templeton, 1981].
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1.4. Typ u4uugaru reHeTUK NOJIUMOPPU3M

Typ wuugarn Ba TONYJISUUAJIAD HWYMIArd TOIUMOPIHU3M Kylda KyIl
CaBOJUIAPHU KEeNTUPUO uyuKapaau. TaOuuil momyssiusiapard FeHEeTUK XHiiMa-
XWIIMKHA CaKJAHUIIUHUHT KaHaal Mexanusmu Mapxya? I[lomynsiuss uaugaru
NoJIMMOPGU3MIIMK Jlapa)kacl YHUHT COHU OujiaH OOFiIuK-Mu? ['eHeTHK Xuiama-
XWIUIMKHA TacT Japa)kacd KaHYaJuK Y3rapyBuyaH IIAPOUTAA MOCIAIIMUIIN
UMKOHUATHHM  KamaiWtupaau? by caBomlap  3aMOHAaBUK  MONYJISALIMOH
TCHETUKAHUHT PHUBOXKJIAHUIIUTA TYPTKH OYIAM Ba DBOJIOIMOH TEHETHKA Ba
KHECHIT TEHOMUKAHUHT MOJIEKYJIISIP-3BOJIONHUHSI-HOI-TUTIOTE3aCHHUAT  HEUTpa
Ha3apHACHUHHM PHBOXJIAHHWITYM MMKOHWHW Oepam [Kimura, 1968; Kreitman, 1996;
Fay, 2003]. By caBomHUWHTr TymyHWIn y4yH OyHmaH 50 WHI OJJMHTH aJUIO3UM
TaJAKUKOTIIapuaa y3rapumuiap 3 oepau [Crow, 2008; Lewontin, 1974].

XO03Upryu BaKT/1a CEBEHUPIIAIT TEXHOJIOTUSICUHUHT PEBOJIIOIUSCH HATHXKACUIA
Oy kabu caBoiulapra TETHIUIM MabIyMOTJIApHU CHCTEMAaJlalll  UIUIApU
kuirHMokaa. [llynnaii xkunmub, Typau SyKapuoT TaKCOHJIApU BaKWIJIAPHUHT
HYKJICOTUIITAPUHUHT Y3TapyBUYAHIUTUHU y4Ta JIOKYCHHHM KHUECTAIl OpaKaad HII
kuuaau [Leffler, 2012]. Bynna takkocnam y4yyH (akaT y3rapraH CHUHOHUM
caiitmapugan ¢dongananunau. IlyHu alWTUII Kepak-Ku, Y3rapraH CHHOHUM
caiiTiiap HeWTpan Oyiamaciurda xam MyMKHH, Y3rapradn cuHoHuMiap PHK
cTaOWMrura Ba CIUIAaHCHHITA TabCHpU KaOW MabiiymoTiaap Mmamxyn [Chamary,
2006].

2003 i Hebert [Hebert, 2003a,b] ¥3 MakogacuHu 3bJIOH KWIAH, YHAQ
JIHK-mrpuxxkognu acocnaiiin Ba Oy JacTypHU PHUBOXKJIAHTUPUIIHU TaKIU(
sTaau. byHraua Monekynsip-(GuIoreHeTuK TaAKUKOTIapura Oaruiiarad KynruHa
MakoJiajiap bJIOH KUJIMHTaH Ba OUTTa Ba 1y T€HETUK MapkepAaH (oiganaHuo,
XaWBOHJIAPHU SIKUH TypJapyUHU TaKKOCJAIl OPKAJIA ATOHA TU3UM SPATHUII HJIH.

TpuxocTpoHruaINx HEMATOJAJAPUHUHT MNOJIUMOP(PU3M THUIOTE3ACH.
Trichostrongyloidea Cram, 1927 karra owmnacu — Nematoda CHHOUHUHT KEHT
TapKaJraH TaKCOHJIapu OWpu XucoOJaHAIu. YHHUHT BaKWUIAPU KEHT JOUpaJaru
XY)KalMHIapAa MapasuTiIuK KO, TyHEHUHT Jespiad Oapya Mamiakatiapuaa
Kaiia KunuHran. by katra onnanu iupuk Bakunu Trichostrongylidae Leiper, 1912
ownacu OYnub, ymapHUHT WYHIa Typiap TapKUOW Ba TapKaJIHUII KEHIJIUTH Oyinda
owpunumnapgan Oupu Ostertagiinae Lopez-Neyra, 1947 keHka aBJIoau
XHCOOJIaHaIH.

Ostertagiinae Lopez-Neyra, 1947 kemka owmnacura MaHcyO Oab3u Oup
TypJAPHUHT 3pKaK 30Taapu (Kyn XojaTiapia MKKUTa) MOP(OJOTUK HIaKuiapura
Kypa ¥y3apo ¢apkianumra sraauru TaxMuH KwinHaad (Drozdz, 1995). by
rUInoTe3ara acoc Oyiaran xoyatr — 0ab3u IpKakK 30Tiap OOIIKa Typra MaHCcyO dpKak
30Tiapu Owiad Oupra ydparumu Kysatwinu. Kydrmukgaru 0y mopdanapaax
(maxyap) OWpu TOMUHAHT XoJiaTna Oynu0, WHAWBUIJIAPU MHUKIOpUTra Kypa
JOMHHAHT XoJlaTna Oymanu (Makop), MKKMHYMCH 3Ca KaM, S’bHU MHHOpP Je0
atamanu. Maxop Ba wMuHOp MopdrapaaHn uOOpaT -dpKak WHIAWBUJIAPHU
aHbaHABUW Tap3/a TaCHHUQIIAINIIA YIAPHUHT CIUKYJIACH Ba KUHCUH KOHYCCHMOH
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coxacu Oyinya (¢apKiIaHuLIUIapra Kypa, Typiad XWil aBjiojulapra KUPHILU
aHWKJTaHATH.

Hactna6, Ostertagiinae kemxa omaacuaa Ostertagia, Orloffia, Teladorsagia,
Marshallagia Ba Spiculopteragia aBmoanapuHuHr MOpdatapuHu aHUKJIAIl OPKAIN
VH TYpTTa noaumopd typaapra axparwirad 3au (Drozdz, 1974). Ynapnan Oerira
aBnoaun Maxxop (opmanapra (Ostertagia, Orloffia, Marshallagia, Teladorsagia,
Spiculopteragia) Ba typra aBinoau >ca muHOp Typiapra (Skjabinagia Kassimov,
1942; Grosspiculagia; Rinadia; Apteragia Jansen, 1958) axxpatmiau. Kefimaaamuk
Oy pyiixar yH Tykku3tara keHradtupwiau (Drozdz, 1995). Hlynpait kumwuoO,
KyByHimoximiap cyimmub xypuiranna Skjabinagia “rypmapu” moum Ostertagia
aBIONM MaXOp TyplapH OWIAH OMpPTalMKaa YYpalUIATH Kaiia STHIIA. Y3
HaBOatuna Rinadia Ba Apteragia aBioam “Typiapw’” XaM COHH JKHXATHIaH KyII
yupoBun Spiculopteragia asioau typiaapu Owinan, Grosspiculagia “rypimapu” sca
Marshallagia aBmogu Typnapu Ownan ydpaau. ByHaa Xap kaidcu Ky(QTiamk
MabJIyM Typ Oenruiapu OwiaH VXImaiau, JIEKUH aBioj Oenrwiapu OwiaH dapk
KAJaad. Xap Oup TOMyNsnusa Makop Ba MUHOpP (OpMaJapHUHT XHCCAIapH,
olaTHarMya, Xap Kaiich OKyQTIMK y4yH y3rapMaii Komamum. Muruiras
MabJIyMOTIIap acocuja IIyHJail rumoTe3ara KeJUIl MyMKUH-KH, Oy Ky PTIukiap
outrra TypHUHT nonuMopd dopmanapaup, Kaucuku MOP(OJIOTUK >KUXATIAH

dapkiaHagy Ba IIYHUHT y4yH TypJid aBjiojjiapra >xoitmamrtupwirad (Drozdz,
1995).

1.5. bBuoxmiMa-XMJIHMKHHU YPraHMIIAA MOJEKYJSAP YCY/UIAPHUHT
KYJLUIAHWINII TAPUXH

buoxuma-xunmuk Ba cucrematukanu ypranumga 1960-1970 uwunnapna
ANIO3UM TEXHOJIOTHSICU (M30(DEPMEHT) aHAJIM3U MILIOHWIM >KOWHU 3rajuiaau. by
n3oepMeHTIap NOMUMOPOU3MHM OUMIUIIN Ouinan Oornmuk. Docdonunuaiap
TapkuOu OYiinya Xam Tajiail uIuiap amaira OIMMPUIIIN.

[lapazutr HemaTomanmap TYPUHUHT TOMYJSIIIUOH CTPYKTYpPAaCHMHHU aHUKJIAII
ydyH OupuHuM HaBOaTna Typau (QepMeHTiap, OKcwiap diekTpodopesu
METO/JIADUHU KYJIJIalira acociiaHraH. byHJa KpUOTHK TypJjapHM aHUKJIAIga
anekTopodope3 XapakTuia OKWUIap nu3odopmManiapHu OYIMHULI YCYIHIUD.

by wmerommap kym MexHar Tana0 KWJIYBUYM Ba  aHHWKJIAHAJIWTaH
(dhepMEHTIIApHUHT €TapJid Jlapa)kajaa TypryH (cTabwi) OViamMaciauru O0ouc xaMuiia
xam wumoH4an 3Mac 3au. lllyHra kapamacmaaH, MyXMM HaTWXajlap OJIMHTaH.
Myxum unuiap rypyxura uranussiuk npod. JLITamkuHUHT TaaKUKOTIApUHU
KUPUTHIN 3apyp. YHUHT paxOapiuruja [eHTH3 XaWBOHJIAPUHHUHT TapasuT
ackapujazapyu acocuil (epMEHTIAPUHUHT Y3TapyBUaHJIHMK CIEKTpIapu TaIKHK
kumuaan.  JKymnaman, Pseudoterranova decipiens HemaTogacu MOMYJISIIMOH
CTPYKTYpacHUHH ypraHull yuyyH 16 Ta 5H3UM JIOKYCH, LIy *XyMJaJaH Oup HeuTa
MaJlaTIeruIporeHasa, screpasaiap Ba Oomka Gpepmenmiap unuatuwiny (Paggi et
al., 1991). By depMeHTIApHUHT CHEKTpJiapuaard aHuK (apkiaap yuoy
HEMAaTOJAHWHT IMUMOJIMA AaTJIAHTUKA TOMYJSAIUICH Yy4YTa TEHETHK MYCTaKHII
Typnapaan uOopartiuruHu kypcataun (A, B, C). dakatr Oup mapra nyparaii
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uHAUBUI — A Ba B makmutapyu 4aTHIMMMIIMHWHAT XOCWIM aHuUKiIaHau. [lamxu Ba
XaMMya/UTMGIapUHUHT  KypcaTuIliiya, Xap Oup yurtanuk Imakia (dopma)map
yerapacujia TeHETHK XWIMa-XWJUIMKHUHT Japakacu >kyda Kam Oynu0, ymoy
dbopmaniap ypracuma sca aHda kKarra (Xap Oup rypyx uuugaru (apkiaH UKKU
napaxana kym). Ymoly yd TYPYXUHUHT aKpaiuil JaBpu 2-4 MUJUIMOH WWITHU
Tamkui dTaau. GepMeHTIapHU TAIKUK ATHII HAaTWXKACUJArMHa ymldy yd rypyx
Yypracunaru Mmopdosaoruk Gapkiap, NIyHUHT YUYH YIAPHUHT TeorpaguKk TapKaaull
xycycusatinapu anukiaaaau. [Ilyam xam Tabkummamt 3apypku, Oy dhopMalapHUHT
xap Oupura y3ura xoc XykaluHIapu MaBxyJ.

Xyamun myamaid unurap Ostertagiinae KeHKa OWJIACH HEMaTOJIaPUHUHT
TaKCOHOMHUK XOJIaTh OVinya Kyn wu3manumoiap oyiub Oopwiran. Kymmamas,
Teladorsagia (=Ostertagia) aBmoguam y4ura, T. circumcincta, T. davtiani Ba T.
trifurcata Typmapu crarycu Oopacuaa HOAHUKIUKIAp MaBxky 3au. KelnHUYauK,
Oy TypJapHHU ajUIO3UM aHaJu3M acocuja Kypubd 4uKuO, ynap OUTTa TypHUHT
TypJin Mopdainapu feraH xysocara kenumran (Andrews & Beveridge, 1990).

Aurun  ycnybnapaan doipamanum, xycycan [I3P, momumopd Typuap
Oopacupard MyaMMOJapHH €YMINJAa Ba SIHTM MabIyMOTJIApHH OJIMIIAA WMKOH
spatan. byHpait amanra omupuirad TaakukoTiaapga Ostertagia gruehneri
Skrjabin, 1929 Ba O. arctica Mizkewitsch, 1929 typnapununr ITS-1 wuku
TpaHCKpuNusaanyBun crneiicep) Ba ITS-2 coxamapu OVitmua HyKI€OTHAJIAP
KeTMa-KETJINTH  COJIMINTHUPMA  Tap3la  YypraHwiraHjaa, SKKOJI — Tap3iard
dapkiiaHunuiap Kaija KujauHMaraH Oynu0, Oy XoJiaT yJapHUHT OWTTa Typra
MaHCyO skannurugan panonatr Oepanu (Dallas et al., 2000). bynnaii amanra
omupuiran Taakukoriaapnaa Teladorsagia circumcincta (Stadelman, 1894), T.
trifurcata (Ransom, 1907) Ba T. davtiani (Andreeva et Satubaldin, 1954)
typaapuau  pudbocoma  JIHKcu  Ttapkmbuma  ITS-2  coxacu  (MUku
TPAHCKPUTIIMSAJIAHYBYHM CIIecep) CONUIITUPMA Tap3la YpraHuiraHaa sSKKOJ
Tap3aard (apkjIaHuNUIap Kaij KWIMHMaraH OynuO, Oy XojaT yJIapHUHT OUTTa
Typra MaHcy0 sKaHIuruaad nanonat 6epanu (Stevenson et al., 1996, AmupoB Ba
oomik., 2014).

1.6. JAHK-mTpuxkoaiam

Acnuna Huma Takaud KuauHTaH au? Qoiinananunaaurad HamyHagad JIHK
aXparuiijia, OMpUHYM HaBOATAa TAKCOHOMHUK TapKMOM Wy COXaJaru SKCHEepT
TOMOHJAH Xap TOMOHJIaMa aHUKJaHTaH Ba Baydyep HaMYHAaHUHI CakJaHTaH
oynumm kepak. Arapjaa, HaMyHa XKyJa KW9uK OyJica Ba YHJaH OMpPOp KUCMHIaH
JAHK axxpatumau uMKoHH OYyimaca, yHIAa aHWK (QoTorpaduscu OYIuIIM mapt
(e-Bayuep). 'enOank (GenBank) 0a3acumaru MabIyMOTIIADHUHT aHHUK 3MAaCIIUTH
Ba MyaMmMMoOJapJard Xarojlap ajakauoH WIMUH anaduériapga Myxokama
kwmmHMOKAa.  Cy3, CeKBEeHWpJalml  XaToCuja, HaMyHaJard TypJIapHU
TaKCOHOMMSICUHM  aHUKJANIa OenapBOIMK (ITHUKETIAPHU  YaJIKAIITHPHIIL,
MaTepualiHl eTapjuva TEKIIMPMAaciuK) €Ku OOBEKTUB cababiap TabCcUpHUIA,
BapHralesIbJIK XoJIapAa Ba €MOH aXpalyB4yH Typjap xycycuaa 6opaau [Tautz,
2002; Harris, 2003; Vilgalys, 2003]. MacainaH, aiipuM rypyx Ky3UKOPHUHJIAPHUHT
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HOTYFpH aHWKIaHwmu, To 20 % Tamkun kuaumm MyMmkuH [Bridge, 2003;
Nilsson, 2006]. HamyHanapHUHT HUFHMII TH3MMHIA aHUK MabIyMOTJIAp YYyH
anoxuga axamusaT Oepwianud  (MUFUIN  JKOWHM, aHUK KOOpAMHATajapH,
HuryBUMHUHT dammmusicn). Unrapu mawaymoTiap 0Oazacuma OyHaad Gukpiap
MyXOKaMa KWJIMHTaH, JICKUH X03upjaa OyHJail MabiaymoTiiap aindarra OYauiinu
mapt. bapua opranusmiiap ydyH xoc OYiraH mapkep TaHJall UICSCU MaBXKYy.l
sau. Mmucon ydyH, XamapoTiap cHCTeMaTUKacura OarullaHraH o030pjaa
[Caterino, 2000], wmyamaudaap MapkepiapHH CTaHAAPTH3ALMS  KUJIHUII
MYXUMJIUTHHN MyXOKama KWIWIIAW, IIyHAad KO, Typiad TaIKUKOTYHIIAp,
Typiu MapKepjapHH aloxXyaa TypyxjapHu Oyiinua sSXImd camMapacuHH XucoOra
oipuiap (acocaH KyWM TaKCOHOMHK Japakajaru TypyxJjap Y4yH), HaTHxKaJa
KHECaml Ba yMyMJalITUpa oiMaauiap.

Tannmanaguran sroHa reH KyHuJard xoccajiapra sra OYJWIIM Kepak: y
HUcOaTaH KUCKa (pparMeHTNIM coxa OYIUIIN Kepak, eTapinya Bapuabens 6ynuo,
SKUH KapUHAOILUIUK TYpJIapHU aXpaTUIIU, OYHUHT yuyH Oy parMeHT y3uaaH €H
TOMOHJIap/la KOHCEPBATUB COXa OYIUIIN Kepak (eTapiaruda KOHCEPBATUB OYIJIHIIIH,
YYHKH KEHT y3ura Xoc mpaiimepiap OuiaH aMriuduKanus KUJUHUIIN Kepak).
CexBeHMpJIAl €HTWJI Ba ap30H OYIUIUINIH Y4yH HUCOATaH KUYUK pasMepiaaru
¢parmentiap (700-800 sx.H aTpodumaru) OYIUIUIUTH Kepak. TeKHCIAlIHHA
OJIMIA OYJTUITUTH YUyH YHIA OYIHMHMII (MHACICH) TapKuOK KaM OVIIUIIHN Kepak.
Cranpapt ren cudaruga S' pparMeHTH, OKCHUII MUTOXOHAPHUSICUHUHT HUTOXPOM-
okcuaaza koioBur 1 cyooupmuru (CO1 éku COX1) TaHmaH U, KaCH-KU HITapy
TypJap ypTacuaaru yrapyBYaHJIMK JapakacuHU sSXIu kypcarrad [Moore, 1995].
CO1 renu TagkWK KWJIMHTAH MAETOXOHIPHATI TCHOMJIAPHUHT XaMMacHa UITTHPOK
stamu, y 1540 HykneoTtuanapHu y3 wWuura onaav, KMECUM TAAKUKOTIIAP YUYyH
oJaTAa YHUHr Bapuabenb Kucmu sKUH 650 k.H. dolmamaHwiaau. YHUHT
aMILTU(HUKAIMACH YIyH CTaHAapT naiimepiapu spatunaa [Folmer, 1994; Zhang,
Hewitt, 1997].

Anpo rennapura HUCOATaH MUTOXOHJIpUAJ T'eHJIap OWJIaH WIIJIAIl aHYaruHa
KyJai. by reHnapHu eHrwirnHa amruiipukanus KuiuHaau (aitHukca Oy3wiiran
Marepuaiiap), xap Owp xyxaipaga 100-10000 wmutoxonmpuiinmap 00p.
MuToXxoHIpruai TeHOMHUHT MOJUMOP(PU3M Japakacu sSApo TEHOMHTa HUCOATaH
an4a tokopu (5-10 mapra), untponmap cakmamaiau. 2000 immapaan 6omnad
MUTOXOHApPUAN TeH OWjaH TypJapHUHT aHUKJANl Ba aXpaTUIIHU HCOOTIAIITa
OMJI KYTITHHA WIIUIAp YOI JTHIIAA. ACOCHHWCH TAaIKMKOTYMIIAP YUYH KYJIalIuTH,
JIEKMH MapKepHUHT eTapyiu aapaxazna cuparmunurugup. llynaunr yayn-ku COl1
reHHUHT (¢parMeHTiIapy ¢akaTruHa TypJiapHU aHUKIamjga (XaiBoHiapa)
dolinananuimn MyMKuH, 0y 6opana kyiad umap 6axapuiau.

XalBOHJApPHUHT Typiid TypyxJjapura maHcyo 13000 ommk xypTiaukaaru
typnapuaa COLl renu ¢parmentiapu Owiman Takociaanrad [Hebert, 2003a]
Oynub, Typnau Xwi Typ opraHusmiiapu 2% kampok ¢dapk Kuigaau, OUTTa Typ
opraum3M yuyH 3ca 1% ommMaiigu [Hebert, 2003b]. Tagkuk kuauHaéTran
XaWBOHJIAPHUHT Oy KeTMa-KEeTIMKHUHT UYKHM Ba Typyap ypTracuaaru (GpapkiaHUIIT
(muBepranmus) mapaxkacu 5-20 wmaprtara (apk kungu. Kynrumaa TamgkukoT
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unuiapaa COl1 rennapu pparmentnapu OuiaH TYFpU UIESHTU(UKALMS KUIHMHTaH
rypyxjapu 96-100% Tamkui Kuiu.

Xebept Ba yHuHr xammmyanudnapu 2004 iinmnga CO1 renu pparmentiapu
acocuna JIHK-mTpuxxkoaHUHT camapacuHM HMCOOT KWIUII OYyiinya 4Ta WII YOIl
STHLINA. YJIap TypiH TypyX XahBoHJapaa OaxkapwiraH, kanamakiapaa (Hebert,
2004a], xyuuiapna [Hebert, 2004b], yprumuaknapaa [Barrett, Hebert, 2004] Ba
oékayminminapaa  [Hogg, Hebert, 2004]. Myammdnap  y3aapuHHHT
MabJIyMOTJIApH Ba Xamja reHOaHK 0a3zacu MabiIyMoTiapuaaH (ongamaHUIIIN.
Opatma, KuMmMypaHWHT HMKKUIIapaMeTpiId MOIyIUIArdn MacodajaapHu XpcoOra
OJITaH XO0JIa KeTMa-KeTIUKHUHT (papkuun tormmau [He#t, Kumypa, 2004] Ba
WYKU Ba Typ Ypracujaru BapuaOC/UIMKHM TaKkoclamau. AWpuM Xojatiapia
caMapaiyd TaKCOHOMHUK HAeHTU(UKaMsI KWIMHTaHIapura O0abxo Oepwiau,
OYHMHT y4yH VpraHWIraH OWTTa TYpPHHHT KEeTMa-KETJIMKJIApHW OJIMHIH, JapaxT
KWIMHAK ~ (SKUH ~ KYIIHWIAp  yCyjiu), KeiuH HaBOar OwiaHn  Oollka
WHJUMBHUIJIADHUHT KETMa-KeTJIMKIApU KYIIWIAU Ba Oy TypJiap KjacTep KWJIUHIA
Ba TEKIITUPUIIJIH.

2004 ivu [lumonuit AMepUKaHUHT Kylnuiapu OYinuYa Uil YbJIOH KUIHHIH
[Hebert, 2004b], 6ynaa wnrapu mopdosoruk aHukiIaHraH, ypHatwiran JJHK-
MTpUXKOJ €EpJaMuia Typiap YpTacuJard TETUIUIMIIMK TEKIIHPUO KYpUIIIH.
COl-kerma-keTnuru Oyiimya Ttypaap VpTracugaru ¢apkK, WYUK Typjapra
Kaparanma 19-24 mapra xyn (trerunum 7,05-7,93%, kapama-kapim 0,27-0,43%)
HKAHJIUTU aHUKJIAHJIU Ba MabJIyMOTJapra 6abxo Oepuiau.

Kanama Aptukacugan oékaymmmnapauar  (Collembola  typxkymun) 13
aBnoaura maicyo 19 typu ypranunaum (xap Oup Bakunuaan l-3tagan). butra
aByioara Mancyo Oynran Typnaap ypracuaaru dapkiap 8-19 % Tamkun >Tau-Ku,
Oy xonga OUTTa TYpHUHI MAMBHIJIApU YpTacujaard ¢apkiap sca kynuHua 1 %
KaM Oyianu. By wWima yupatwiaraHn WKKUTacugaru (apkjaaHuin (IABEpPTreHINs)
uctucHo Ttapukacuaa (5 um 13%), myannudnap Oynra Oup-Oupwura Vyximaran
“arm3ak” TypJApHUHT XaJlyd aHUKJIAHMarad Jajdvin Ae0 Xucoomaaumap.

Harmwkana XeOepTHu “IITPpUXKOTHUHT oTacu” 1e0 arail Oomnuiaguiap
[Marshall, 2005] Ba yuu xammyamtuduapu iy xynocara kemurau, JJHK-IIK
xanu TaBcudu OepuimaraH Typiap Ba SHTU TypJlapHU UIACHTU(DHUKAMS KUAJTUII
apokauaup, Oy Tymmuruua ucbotr kunumHau. bynga COl1- ¢parmentn Oyitnya
WYKU Ba Typiap Yypracuaaru ¢apk 10 maprarada ¢apk kwimmu (10XSST -
species-screening threshold) taxkmud »>Tunam €xku  Typiap KeTMa-KETIUTH
ypracumaru dapk taxmuHaH 2-3 %, TypiapHU aHMKIam 4erapacunup [Hebert,
2004b]. Mkkunum kputepuit y3apo (pEUNpOKHOI) MOHOGWIT OVIIHII, KyMIIaaaH
KETMa-KETJIMKHU YPHUHU TYJIIUPUO OYIMaCIUKAUD.

1.7.MoJsekyJasip CMCTEeMATHUKAHN YPraHulaa q1yHéna Ba V36ekucronaa
0110 OOpPUIIAETIraH TAAKUKOTIAP

CrpoHrunuayiap napasuT HEMaTo/la TypyXJapu opacuia 3BOJIOLMOH XO0JaTH
KUXATNAH SXIIM caMapaid XHMCOOJNaHA[W. YJApHUHI KEHT KYyJIamJaard Xuima-
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xmrn XX acpja TaIKMKOTYMIapHUHT Oy HemaTtonanapHu Strongylida Railliet
et Henry, 1913 oTpsanura axpartumra onu0 Keiau. YIJIApHUHT 3PKUH SIIOBYU
HeMaTojanap — pabautuaanap OwiaH Kyl SKUXATJIIAPUHUHT MOP(QOJIOTUK
YXWanmmry aHdajgaH Oepu MabiyMm »5au. Hemartomamap cucreMaTukacuia
MOJIEKYJISIp METOJUIAPHUHI KEHI KYJUIAHWLIM CTPOHTMIIMJUIAPHUHT CTaTyCH
MacaJlaCMHU  TUKJIAAM, YyHKH pubocoMan KeTMa-KeTIIMKHUHI  TaxJIWJIH
HaTIKajapura Kypa CTPOHTWIMJIAp paOAUTHIUIAPHUHT Oup  HYHanuIu
skannuruHN Kypcataau (Aleshin et al., 1998; Blaxter et al., 1998; Sudhaus, Fitch,
2001). Crponrunuanapuunr tynpokaaru Heterorhabditidae (Poinar, 1975) ounacu
PHTOMOMNATOTeH HeMmarojagap OwiaH MyailssH (UIOTEHETUK OOFIMKIUTH
aHUKJIaHTaH.

Pacm. Hykneotupnapauar SSU aco WIIOTEHETHS TUTIOTE3aCH.

CTpOHTMINUIApHUHT KapUHIOLUIMK aloKajapu TYFPUCUAArU TacaBBypJap
[1./le Jleit Ba M.bnakcrep (Blaxter, De Ley, 2002) Taknud xuwiraHn HemaToaiap
cUHpU cucTteMacuaa ¥3 akcuHU TomraH. by cucremana cTpoHrmiuz (napaxacn)
(Rhabditida Chitwood, 1933 otpsanu tapkubugaru Strongyloidea Weinland, 1858)
KaTTa oWiia Japaxkacura tymmpuiand. CTpOHTHIN TapKUOWIAru KaTTa oujianap
owna npapaxacura tymupuinu: Strongylidae Baird, 1853; Trichostrongylidae
Leiper, 1912; Metastrongylidae Leiper, 1908 Ba Ancylostomatidae Looss, 1905.
[y Ounan Oupra Oy karra owinara Heterorhabditidae Poinar, 1975 ounacu
myamumdruap TOMOHUAAH KUpUTWiIraH. CTpOHTWIMIUIAp JapaKaCHHUHT OyHman
y3rapuuuiapy KIaQQUCTUK Ba AaHbaHABUM EHIOLIYBJIAp ypracuiard ys3apo
kemummuO, ynap  Trichostrongylidae ownacuHuHr  “UYKKM”  TAKCOHOMMK
CTPYKTYpacuHH y3rapTupMaras.
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Bbuogoruk TuzmMaa cakKm3Ta acocuu
TAKCOHOMHMK paHriap KeTMa-
KETJIUTH MABXKY/I

Species

IBOJIIOLMS CUCTEM KJIacCH(PUKAINH

. . Kaganbe-CMMUT (1998)
Fekkenes (1894) | YutTekep (1969) | Bése (1977) | Bése (1590)
Aea goMeHa
Tpu LapcTBa Nate yapete | WecTs yapeTe | TpW AoMeHa
M ceMb LapCTB
HHBOTHBIR HHBOTHBIR HuBoTHBIR HHBOTHBIR
Fpuékl Fpuéel Fpuéel
PacTeHuna PacTeHuns PacTeHuA 3yKapHoTbl | 3yKapHoTel | PacTeHuA
XpoMUCTEI
NpoTHETEI MpoTHCTEI
MpocTedWwne
MNpoTHETEI Apxen Apxen Apxen
MoHepbl MNpokapuoTel
BakTepun BakTepun Baktepun
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PnNoreHns XXnBbix opraHN3IMoB

BakTtepuu Apxen JYyKapunoTthl
CnupoxeTbl  pam- Chloroflexales SHTaMEBbl CrpuseBukn YKUBOTHBIE
"%;“:;zsnz'e Methanosarcina I'puob!
P Methanobacterium | FanoBakTepun
Mpoteo6GakTepun PacTteHus
Methanococcus
LmaHob6akTepuu WHdy3opun

T. celer

Thermoproteus
Pyrodicticum

Planctomyces XKryTUKoBbIe

Bacteroides TpuxomoHagbl

Cytophaga

Thermotoga Mukpocnopuaun
dunnomoHagbl

Aquifex

'PEBD, NOCTPOSHHOE Ha OCHOBAHWKM aHanuza pPHE, nokazeiBaeT pasgenstie DakTepui, apxei v aykapuoT .

Iapa3uTiap MOJeEKyJsip CHCTeMaTHKAcH Oyiimua Y3GexncTonma oamb
dopmaaérran Tagkukoraap. Y3P DA 3oonorms uHCTHTYTH Momnekymsp
OuoJorus Ba OMOTEXHOJIOTHS JIA0OpaTOpHsiCUAA TYpJid TYPYX XalBOHJIAp Mapa3uT
reJIbMUHTIIAP Ba KYPYKJIMK MOJUIIOCKajgapu Typ TapKuOH, MOJEKYJSIp
TaKCOHOMUSCH, (PUIIOTEHUSACH Ba CUCTEMATUKACUHM YpraHuIl MyaMMoJapyu OWJIaH
wyrymnanaan. Uy  okymnagan, TyE€KiIM  XalBOHJIAp  HEMaTOJalapUHHUHT
MOP(OJIOTUICH, MOJIEKYJISIP TUAarHOCTUKACU Ba YJIAPHUHT COHMHU HA30paT KHJIKLI
Oyiinvya WIMUH TaJKWUKOT HMIUIApU YTKaswiMokaa. Xos3upaa Metastrongylus,
Dictyocaulus, Protostrongylus, Spiculocaulus Ba Cystocaulus asiomiapuHuHT 9
typu Ba Haemonchus, Ostertagia, Marshallagia, Telodorsagia Ba Setaria
aBionnmapunuHr 18 typu Oyiinua 50 optuk pubocoman JJHKcu ITS Ba 28S
COXAaCMHUHT HYKJICOTHIJAD KETMA-KETJIMTA TaXJWI KAJUHAWN. AHUKIaHTaH
HeMaromanap wuuman 15ta  Typu xankapo ['enbank (NCBI) 6azacura
KOWJAIITUPWIIIN Ba Y YUyH sSHTH XucoOnanau (Abramatov et al., 2013; Kuchboev
et al., 2015; Amupos u np., 2014, AmupoB Ba 6omik., 2015).

buoundpopmatuk Taxaun KwinHTaH ITS coXacMHUHT HYKJIEOTHIap KeTMa-
KETJIMTM acocHjia YIka HemaToJajJapuHM TE3KOp aHWKJAIl Makcaauia Typiapra
Xoc GyiraH ajxens mpaiiMeprnap spaTimd. By uxThpo yuyH Y3P uHTenmekTyan
MyJIK areHTJIWIura MaTreHTian y4dyH TanabHoma Oepwigu. by kenmaxkakna
BETEpUHAPUS aMalnuETHIa Napa3uT HEMATOAAIIAPHUHT MOJIEKYJISIp TMarHOCTUKACH
yuyH [13P tuzumuna doiigananuin MyMKUH OYiau.

VYHaaH Tamkapu Kyl Ba Kopa MoOJUIapAa NapasuTIMK KWIyBYM Ba 1y
BaKTraua oJluMJjap ypracuja KeCKMH MyHo3apara 0axcra cababuu Oyiaran reMoHX
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HEMAaTOJACHHUHT UKKUTA TyPU YCTHU]IA MOJIEKYISIP- TEHETHK TaIKUKOT YTKAa3WIIH.
by ycyn épnamuna remonx Typaapuu pucbocoman JIHKcununr ITS-2 ypranuwnau
Ba Taxyimil KuinuHau. Hartwxkana Oy TypJapHUHT ajoxXuja- ajloxuaa Typ
AKAHJIMTUHM TacauKjIam uMkoHuHH Oepau (Kyuboer m np., 2012, Abramatov et
al., 2013). Onuuran HykJIeoTHAJIap KeTMa-ketnurd [enOank Oazacura
xonamtupuinau (NCBI).

[IpoTocTpoHTrmIMI HEMAaTOAACH TypJiapy YUyH Typra Xoc Oyiran npaimepiap
sapatwiay Ba uxtupora Ilatent onmunran (2017).

Jlaboparopusna ¢an AOKTOpH, (haH HOM3OHM, YUTa KUUUK WIMUNA XOJUMIIAp
daonusAT OpUTAIU Ba ydTa aMalIUET XOHATApU: MOJEKYJAp OUONOTHS, JTaMHUHAP
Ookc, aBTOKnad Ba IeHTpUdyra XOoHAJTApH XaMmJa WIMHI XOJuUMIIap Y4YyH
MYJDKaJUTAaHTaH UKKUTA XOHA[a WIMHN-TaIKUKOT UIILIApH 00 OOpHaau.

JlabopaTopus MIAMUN-TAAKUKOT HUIUIApU OJIMO OOpHI Yy4yyH Kepak Oynran
Oapua 3aMOHaBUI ac000-yCKyHaIap Ba )KUX03J1ap OWIIaH TAabMUHJIAHTaH.

Ha3zopar caBosiapu:

1. OBomonust HUMA?

2. 'eHocucTeMaTuka HUMaHu ypraraau?

3. He3okcupubonyknenn kucinoracu (JHK) momenn kumnap TomoHugan
Kami stunran?

4. BHONOTUK XMIIMa-XUJUTMK TEPMUHUHHA aHUKJIAHT Ba TyITYHTUPUHT?

5. XKyMOofnu Typnap neraHia HUIMaHH TyIIyHacus3?

6. Typnap nungaru nonumopdusm HIMA?

7. «Oruzak-Typaap» TEpPMUHUHH (paHTa KUM KUPUTraH?

8. JHK-mtpuxxoaau TymryHTHpUO 6epuHT?

9. Kaiicu XaWBOHOT oOJlaMH TypyXJapu Y4YyH MOJEKYJIsIp CHCTeMaTHKa
SIpaTUJITaH?

10. V36exucTona XaiflBOHIAp MOJIEKYJIAP JUATHOCTHKACH Ba CHCTEMATHKACH
OVitnJa KaHJai uiiap aMmaira OnupruiIMoKIa’?
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2- maB3y. MoJiekyJisip gujIoreHeTUKA.

PEKA:

2.1.  Taxnun yuyn onunean kemma-KemaukiapHu my3uu

2.2.  Clustal Omega oacmypu époamuda HyK1eomuoiap Kemma- Kemiueunu
KYNn Mapomaoany myaupaaul

2.3.  @unoecenemux oapaxmuu myzuw MEGA oacmypudan ¢hovioananuw
(Kynpok xakuxamea yxwawaux ycyau (maximal likelihood), maxcuman
uxkmucoo (maximal parsimony), uamanab Kypuieaun ypmaua sxcypmiuux
(UPGMA) sa saxun Kywnunap (Neighbor-joining)oacmyprapu opxaiu

mexuupuuL)

2.4. Onunean Hykneomuonap kemma-kemaueunu xaixapo I enoanx (NCBI)
AHCOUNAULMUPULUL

2.5.  Xatisonnap napazumnapnu sxcnpecc-mauwixuc ycyau (I1L[P
MexXHONI02UACU)

Tasnu nb6opanap: Monexynap gurocenemuxa, guioecenemux oapaxm, fasta
format, MEGA-7, I'enbank.

Knaguernka (kagumru roHoHuana klados - TapMok) — duioreHeTuk
CUCTEMATUKAHUHT WyHAIMIuaup. KiagucTuk aMammEéTHUHT y3UTa XOC KUXATH
KJIQIUCTUK  TaxJiua (TakCOHJIap ypTacwaard KapuHAONUIMK  aJOKaJlapHU
PEKOHCTPYKITUS KWJIMINIA apTyMEHTAIIUSHUHT KaThHUM CXeMacu), MOHOQDUIUSHU
TYIIYHUII Ba JIOWUXAIAMTUPWITAH (PrioreHus: OuinaH mepapxuk kiaccuduraius
YypTacumaru Oup Xl YXIMANUIMKHU TaJiad KWW XUCOOIaHa Iu.

KaagueTtuk Taxqamia 3ca XO03uprd mnaiTaa KaOysn KUJIUHTaH OHOJIOTHK
KIacCU(DUKAIMAHUAT  acocu  OYnmbO, THUPUK  OpraHM3Miap  ypTacuaaru
MyHOca0aTIapHU XucoOra oJiau.

Kaamorpamma 3ca (uurmmsua cladogram) — 3amMoHaBuii  OHMOJIOTHK
CUCTeMaTHKaJara acocuil TylIyH4Ya — JapaxTcUMOH rpad Oymmb, TakcoHIap
ypTacuaard CHHTMJUIMK MyHOCa0aTIapUHK aKC STTUPATIH.

OWIOreHETUK JapaXxTHU TY3UII YYYH OJIUH TaxXJIUJ Y4yH KEpakiu KeTMma-
KEeTJIMKHU aHUKJa0 OJIMII CYHTpa, YJIapHU KyN MapoTalaiau TYFupiaml 3apyp.
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Keitnn, maxcyc mactyp €paammma JapaxT Ty3WIaad Ba HaTWxkamap Tpadux
kypunnmuaa kypcarwiamu (Philippe et al., 2011).

dunorenetuk aapaxtHu Ty3um yayH FASTA ¢opmarmma HykieoTumiap
KETMa-KETJIUTU TY3WIAIN.

KeTMa- KeTIMKHY TaHIamaa Kepak oynagu:

1) Vauanmuk katTa Oyimaran taniaamaaa tTyxram (< 50 keTMa-KeTIuK)

2) ®parmMeHTiapra, KCEHOJIOTJIapra, PeKOMOMHAHT KETMa-KETJIMK, TaHIeM
KalTamaHunuiapra (KeTMa-KeTJIUKIapHU KYTjaad KaTadaHWIINW) Wy KyHMaclIuk
Kepax.

2.1. TaxJuJ y4yH OJIMHIaH KeTMAa-KeTJUKJIAPHU TY3HII

1. Anoxuna mataim ¢aitara (Microsoft Word) ¢unoreHeTuk mapaxt Ty3HII
yadyH Xu3MmaT KwiyBuM opranusmiapHudar (FASTA ¢opmarmma), KeTma-
KETJIUTUHUA KUPUTHHT.

2. KetMa-keTnukHu pakamjadr. bomka MatHam —¢aiinra  opraHusm
HOMJIapUTa MOC KeITyBYH pakamiiap KeTMa-KeTIUTuHU €310 9ukuHT (1-2 pacm).

No HamMyHaHUHT OMpJaM4¥ HYKJ€OTHAJIAP KeTMA-KeTJIUTMHA
- AHUKJIAII
Nel ab|KF811493.1|Protostrongylus rufescens isolate AK17 L3 5.8S
~~ | ribosomal RNA gene and internal transcribed spacer 2, partial sequence
ab|KF811491.1|Protostrongylus hobmaieri isolate AK8 5.8S ribosomal
Ne2 ) ! )
RNA gene and internal transcribed spacer 2, partial sequence
ab|KF811488.1|Spiculocaulus leuckarti isolate AK14a 5.8S ribosomal
Ne3 i ) .
RNA gene and internal transcribed spacer 2, partial sequence
Nedl dbj|AB478249.1|Protostrongylus shiozawai genes for ITS2, 28S rRNA,
) partial sequence
gb|EU018481.1|Cystocaulus ocreatus isolate 161 internal transcribed
Ne5 spacer 2, complete sequence; and 28S ribosomal RNA gene, partial
sequence

1-pacm. Microsoft Word matunu daiinuaa opraHu3MiIap HOMIAHHIIN.

>1 Pf
TCGCGACTATTTGTCAAACGGTACTCGTCGTCAGTCTAAAGACGTGATT
CCCGTTTTAGTGTAGAATAATGTGATAGCAACATGTAATGATACTTATG
TATTATTACGCCAAATTCAATATGCTGGAATATGTCCACATGCATGCTA
GTGTTATCATTACTACCATCGTCGATGGATTTTCAACGAGTATCGCTGG
AAATCATATAATGTTGAAGATTCGCCGATGGACGTCGTGTGCTGTTCAG
TAATGATAGCTGTTAACACTAGACATGAAGCGAGCTGGGTGGACATAG
TTTGCATATTGTTCTTGCTTATTGTAACATGCAACCTGAACTCAGATGTG
ATTACCCGCTGAACTTAAGCATATCAT

>2 Ph
CGCGTTTGAATGCGAGTATTTGTCGAACGGTACTCGTCGTCGTCAGCCT
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http://www.ncbi.nlm.nih.gov/nucleotide/559101886?report=genbank&log$=nuclalign&blast_rank=1&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/559101884?report=genbank&log$=nuclalign&blast_rank=5&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/559101881?report=genbank&log$=nuclalign&blast_rank=13&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/379030575?report=genbank&log$=nuclalign&blast_rank=11&RID=HCVSGDTG01N

AGTGACGTGATTCCCGTTTTAGTGTAGAATAAATATGATAGCAACATGT
AATGATACTTACGTATTATTACGCCAAACACAATATGCTATGTGTCCCC
ATGCTAGTGTTATCATTACTACCATCGTCGATGTTGATTTCCAATGGGT
ATCGCTGGAAATCATATAATGTTAAGGAATCGCCGATGGATGACGTGT
GCTGCTCAGTAATGATAGCTATTAACACTAGACATGAAGTGAGCTGGG
TGGACATAGACTGCATAATGTGCTTGCTTATTGTAACATGCAACCTGAA
CTCAGATGTGATTACCCGCTGAACTTAAGCATATCAT

>3 S|
GGTTGCATATATGAACGCGACTATTTGTCGAACGGTACTTGTCGTCGTC
AGTCTATTGACGGACGTGGTTCCCGTTCAAGTGCAGAAGTATGTGATAG
CAACATGTAATGATACTTATGTATTATTACACCAAATACAATATGCTAT
ATTGTGTTCCTATGCTAGTGTTATCATTACTACCATCGCCGATGTTGATT
TTCAATGGGTATCGTTGGAAATCATATAATGTTGAAGATTCGTCGATGG
ACGACGTGTGCTGTTCAGTAATGATTGCTATTGACACAAGACATGAAG
CAAATTGGGCATAGATTGCAGCATAATGTGTTTATGTATTGTAACATGC
AACCTGAACTCAGACGTGATTACCCGCTGAACTTAAGCATATCAT

>4 Psh
AGTTGCATATATGAATGCGACTATTTGTCAAACGGTACTCGTCGTCAGC
TTAGTGACGTGATTCCCGTTTCAGTATAGAATTATGTGATAGCAACATG
TAATAATACTTATGTATTATTACGCCAAGTACAATATGCTATACGATGC
CCCTATGCTGGTGTTATCATTACTACCATCGACGATGTTGATTTTCAATG
GGTATCGTTGGGAATCATATAATGTTGAAGATTCGTCGATGGACGACSG
TGTGCTGTTCAGTAATGATGTCATGTTGACACTAGACATAAAGCGAGTT
GGGCATACAATGCGTAATGTGTTTGTTTCTTGTAACATGCAACCTGAAC
TCAGACGTGATTACCCGCTGAACTTAAGCATATCAT

>5 Co
TTGTCGCATATATACATACTATTCATATGTATGTATTGTAAGGACGTGA
ATGCGGCTGTCTGTCAAACGGTACTCGTCGTCGCCGTTGCGAAACGTCG
ACGTGATTCCCGTTTCAGTAAAGAATGAAGTGATAGCAACATGTAATC
GTTGCACCGAATGCAATATGGAATCGTGTGACTGTATGCTAGTGATCAT
TACTTACCATCGTCGATTTTGATTCTCAATGGGTATCATTGATGAAATC
GCCCGACATGAAATAGTCGTCGATGGATGACGTGTGTTGCTCAGTAAT
GATGACTATGAACACTAGCATAGTCCCAAATAGATTACATATTTGTATT
TAAAATTGTACGATGCAACCTGAACTCAGACGTGATTACCCGCTGAACT
TAAGCATATCAT

2 pacm. Microsoft Word maTriu ¢aiinnaa pakamin KeTMa-KeTIHK.

2.2. Clustal Omega nactypu épaamMmuiaa HyKJIeOTHIJIAP KeTMAa- KeTJIUTHHI
AHUKJIA0 OJIMII CYHIPA YJIAPHHU KYII MAPOTA0AJIM TYFUPJIALI

Clustal Omega nmactypu €paamuaa HYKICOTHI KHCIOTajdap Ba OKCHILIAP
KeTMa- KETJIMTMHU aHaKjad OJMIN, CYHTpa yJapHU KYyI Mapotabaiu TYFupJaIira
MYJDKaJIJIaHTaH.
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Clustal Omega rypyxmu catp €ku OH-JIaiH Tap3/1a UILTAWIH.
1. Kyn maporabanu tyrupaam yuyd Clustal Omega caxudacura KupuHr:
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html.
2. Clustal Omega 601 caxudacuga TYpT uiioBaiu MeHro 6op (3 pacm):

« Step 1 (Kamam 1) — wunoBa kerma-kernukaa FASTA dopmaruna
Microsoft Word moxkymeHTHTa TaxJiujil KUJIWHAETraH HYKJICOTHIJIap KeTMa-
KeTJIMTUHA KUPUTYBYM OWHAHU Yy3uaa cakmaam. ['padama Enter or paste ma
DNA Ttannaitmus.

« Step 2 (Kamam 2) — wummoma (Pairwise Alignment Options) xydt
TYFUpPJIAII BapHAHTIAPHHM Y3uaa cakianau: cekuapok (Slow) éku Te3pok (Fast).
[TapameTpnapuau y3raptupmaiimus (Slow);

« Step 3 (Kamam 3) - wioBa kymiad TYFUpiam BapHaHTIAPUHU Y3HIa
cakmaiinn  (Multiple Sequence Alignment Options): xuputum QGopMaTHHA
agukinaiimns PHYLIP;

« Step 4 (Kamam 4) — HaTWXaJIapHHU SJIETKPOH MAH3UJI OPKAJIM FOOOPHII
y4yH OMHa (Y3UHTU3HUHT AJIEKTPOH MaH3WIHIu3HU rpadana EMAIL kypcatunr).

3. Tyrpunamuum wumra comum yuyyH SUBMIT tyrmacunam OGocusr.
Tyrupnam HaTWKIApUHU OWp Heuya JaKWKQJaH CYHT OJJIEKTPOH MAaH3WITa
100opunaau (4-pacm).

} } SISl
’emucleuude xY&NCBIB\ast xY_f—;Nudauuda XY&NCEIE\ast xY%NcalBlast x‘._ Clustalwiz xf Clustal Om x‘ Alignments xV * Help: Clust XY.BxUn:lLuME % WlElelEl e

C' [ www ebi.ac uk,/Tools/msa/clustalo/ Q% =

Clustal Omega

a

Tools = Multiple Sequence alignment = Clustal Omega

Multiple Sequence Alignment
Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three or more sequences,

Far the alignment of two sequences please instead use our pairwise sequence alignment toals.

STEP 1 - Enter your input sequences

Enter or paste a set of| DNA ¥ |sequences in any supported format:
COTATGCTGGTGTTATCATTACTAC CATC GAC GATGTTGAT TTTCAATGG GTATC GTT GG GAAT CATATAATGT TGAAGATTC GTC GATG GAC GACSGTOTGLTOTTCAGTAATCATGTCATGTTGACACTAGACATARAGC GAGT <
TEGGCATACAARTGCETAATGTOTT TG TTTCTTGTAACATGCAAC CTGAACTCAGAC GTEATTACCCGCTEAACTTAAGCATATCAT

=5_C.o
TTGTCGCATATATACATACTATTCATATGTATGTATTGTARGGACGTGAATGUGGLTETCTOTCAAACGGTACTCGTCGTCGLCOTTGCOAAMMCGTCGACGTOATTCCCGTTTCAGTAARGAATGAAGTGATAGCRACATGTAAT
COTTGCACCGAATGLARTATGGAATCGTGTGACTGTATGCTAGTGATCATTACTTACCATCGTCGATTTTGATT CTCAATGGGTATCAT TGATGARATCGCCCGACATGARATAGTC GTCGATG GATGACGTGTGTTGCTCAGTA
ATGATGACTATGAACACTAGCATAGTCCCAMATAGATTACATATTTOTAT T TAAAATTGTACGATG CAACCTGAACTCAGAC GTGATTACCC GCTGARCTTAAG CATATCAT

Or, upload afile: | Buifiepure dain | ain He seifipan

STEP 2 - Setyour parameters
QUTPUT FORMAT | Clustal wio numbers *

The default settings will fulfili the needs of most users and, forthat reason, are not visible.

(Chick here, if you want to view or change the defaul seitings)

STEP 3 - Submityour job

Be notified by email (Tick this box ¥ you want to be notified by emall when the resuits are availabie)

Subrmit

If you plan to use these services during a course please contact us. .

T pavt_2008 paf - F Be ckauanbbie daine.. X

™y S e » Mg f - f - f - r == . M v r _ r f _ e o . o O g o Bl 4.,
1§ NycK @LE @ ... ... .. 3. A, ! L M= ISR LRI S BEHcs

3 pacM. Hykneotuanap KeTMa-KeTIUTH TaxXJIMJIA YIyH TYFUPJAIl MapamMeTpiiapu
Clustal Omega otinacu.
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http://www.ebi.ac.uk/Tools/msa/clustalo/index.html

' = Nucleotide =V = NCEI Blast: xV = Nucleotide =V = NCBI Blast: xV = NCBI Blast: U Clustatwz xY T Alignments x‘ algnmerts % V. Help: clust x' Bxoaaime x
« C' | [1 www .ebl.ac.uk,/Tools/servicesweb/toolresult ebi?jobld=clustalo-1201604 19-103529-0352-32361032-0y R i

Download alignment File | Send to Clustal'wZ_Phylogeny

CLUSTAL 0(1.2.1] multiple sequence alimment

&5 C.o TIGTCGCATATATACATACTATTCATATCTATGTATTCTARGGACGTGAATGCGGCTCTC &0
1 Pt TCGCGACTATT 11
Z_Ph GCGTTTGAATGCGAGTATT z0
2 51 GTTCCATATATGARCCCCACTATT z5
4 P.sh TTGCATATATGAATGCCACTATT z5
&5 C.o TGTCARACGETACTCGTCGTCGCCGTIGCGAARCGTCCACGTGATTCCCGTTICAGTARL 1zo
1 PE TGTCARACGET-—-ACTCGTCGTCAGTCTARA-———— GACGTCATTCCCGTTITAGTGTA 63
Z_Ph TGTCGAACGGTACTCGTCGTCGTCAGCCTAGT - GACGTGATTCCCGTTTTAGTGTA 75
3_81 TGTCGAACGGTACTTGTCGTCGTCAGTCTATTCA-CGGACGTGGTTCCCGTTCAAGTGCA 24
4 P.sh TGTCARACGETACTCGTCGTCA-—————— GCTTA-GTGACGTGATTCCCGTTICAGTATA 77
& C.o C-AATGAACTGATAGCAACATGTAATCLTTG--======== === CACCCAATGCAATATG 1E6
1 PE CAAT-AATGTGATAGCARCAT CTALTGATACTTATGTATTATTACGCCARATTICAATATG lzz
Z_Ph CAATARATATCATAGCARCAT CTAATGATACTTACGTATTATTACGCCARACACAATATC 135
3_81 G-AAGTATCTGATAGCAACATGTAATCATACTTATGTATTATTACACCARATACAATATG 143
4 P.sh G-AATTATGIGATAGCAACAT GTAATAATACTTATGTATTATTACGCCARGTACAATATG 13e
&5 C.o GAATCGTGTGACT---=GTATGCTAGTG-ATCATTACTTACCATCGTCGATTTTGATTCT zz1
1 P CTGGAATATGTCCACAT GCATGCTACGTCTTATCATTACTACCATCGTCCAT--GRATTTT ls0
Z Th CTATGT-——-——-GTCCCCATGCTAGTGTTATCATTACTACCATCGTCCATGTITGATTIC lgs
3_81 CTATATTGCTG- TTCCTATGCCTAGTGTTATCATTACTACCATCGCCGATCTTGATTTT 133
4_P.sh CTATACGATG----CCCCTATGCTGGTGTTATCATTACTACCATCGACGATGTTCGATTTT 15z
&5 C.o CAATGGGTATCATTCATGAAATCGCCCGACATCAAATACTCGTCCATGLATGACGTGTGT z81
1_PE CAACGAGTATCGCTGGAAAT--CATATAATGTTCAAGATTCGCCGATGLACGTCGTGTGE z38
Z Th CAATGCCTATCGCTCGARAT -~ CATATAATGCTTAAGEAATC GCCGATGEATGACGTGTGE z46
3_51 CAATGECTATCGTTEGARAT -~ CATATAATGCTTGARGATTCCTCGATGEACGACGTGTGE 257
4_P.sh CAATGGGTATCGTTGGOAAT-~CATATAATGTICARGATTCGTCGATGLACGACEGTGTG Z50 -
) pavt_2009.pdf o X Bice ckananbeis dafinel, X
L

4 pacm. Clustal Omega nactypu épaamuia TYFUPIAHKII HATHXKACH.

Clustaw2_phylogeny nactypu épnamuiaa ¢pujioreHeTHK JapPaXTHH TY3HIII

Step 5 (Kagam 5) — Alignments oiiHacuuur yHr tapaduma (QUIOTCHHS
Ty3HIIl yuyH wioBa cakimanaau. (Send to ClustaW?2_Phylogeny)

4. Send to ClustaWw2_Phylogeny tyrmacuau OocuHr, OoOIlKa OHHaaa
(GuUIOTeHMs TY3HUIl YUyH KETMa- KeTJIUK ounsiaau (S-pacm).

5. bomka oiiHaga Submit TyrMacuHM OOCHHT, OMp Hedya JaKMKa MOOaiHuIa
dariiap Ba uiorpammanap OupaaH (GuIOreHEeTUK aapaxT odriaau (6-
pacm).
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2 Mucleotids BLAS | x‘ £2 NCBI BlastiPs.so. x‘ 2 Mucleatide BLAS | x‘ 2 NCBI Blast Purf x‘ 2 NCBL Blast:Purf x( | Clustalwz < MUl x’ Clustalwz Phylo: 3¢ | [2] Broanune —a_ x B PUSHCHI=NESS

€ = ¢ [ www.eblacuk/Tools/serviceswebtoolform ebi ool =clustalw?_phivlogery&sequence =clustalo-120160419-103520-0352-32361032-0y [SR "

ClustalW?2 - Phylogeny

Input form n

Tools = Phylogeny = Clustalw2 Phylogeny

Phylogeny
This tool provides access to phylogenetic tree generation methods from the ClustalW2 package. Please note this is NOT a multiple sequence alignment tool. To perform a multiple sequence
alignment please use one of our MSA tools,

STEP 1 - Enter your multiple sequence alignment

Enter orpaste a multiple sequence alignment in any supported format,
clustalo-120160410-103620-0352-32361032-0y

Qr, upload afile! | BuiBepute dain | Dain He sbiBpaH

STEP 2- Setyour Phylogeny options

TREE FORMAT DISTANCE CORRECTION EXCLUDE CARS CLUSTERING METHOD BN,
Default + |loft + |[aff | Neighbour-joining [0 v

STEF 2- Sulamityour job

() Be nofified by email (Tick this bos if vou want to be nobified by email when the resulls are avaliable)

If you plan to use these services during a course please

Please read the FAQ before seeking help fram our support staff.

| | pavt_2009.pdf | ¥ Boe ckauaHtble dafineL. X

5 pacwm. Clustal W — Phylogeny nactypu Ounan gpuioreHeTHK MaJlyMOTIapHU

U e
TaucpJiall.
' & Mucleotide BLAS | x‘ & NCBI Blast:Ps.50 x‘ & Muclectide BLAS x‘ =5 NCBI Blast:P.ruf x‘ =2 NCBI Blastipuruf x‘-;j Clustalwz < MUl :(7 I Phylogenetic Tr= X Bxoasume —a_ X % Y

- @ x
€ = C' [ www.ebi.ac.uk/Tools/servicesweb/toolresult ebi7jobld=clustalw2_phylogeny-120160419-104139-0244-29133637-pg Qfpy =

Jocumentation

Tools = Phylogeny > Clustalw?

Results for job clustalw2_phylogeny-120160419-104139-0244-29133637-pg

Result Summary  Submission Details

Phylogenetic Tree

wiew Phylogenetic Tree File

3 81:0.08671,
4_P.shi0.07081)
10.0231%);

Phylogram

Branch length: ® Cladogram © Real

5_C.00.21549
1_Pf0.05412
L 2_Ph 005057
35 0.05671
L 4_p.sh 0.07061

Crmisne Reenareh Teninine Incietn Ahoa ik e

¥ Bee ckauanbie haiine: x

6 pacwm. Clustal W — Phylogeny épnamuna dunorenus Ty3uin

2.2. ®uaorenetuk napaxtuu ty3um MEGA nacrypunan
doirananum

OunoreneTuk  gapaxtHu  Ty3um yayH MEGA 7 nmactypunan
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doitnananamus. JlactypHu wumad uyMKapyBuM KOpXxoHa caxudacugaH Oemyn
KYyuyupub OJMIIMMHU3 MYMKHUH. JlacTyp Ty3uja€TraH HOapaxTHUHT CTATUCTHUK
axaMUsATUHHM 0axonaiau Ba OyTCTpen-TaxJInJl UMKOHUSTUHU Oepanu. Makcuman
TeXamJlalll MeToau EpJaMulia MHUHUMAJl COHJArd MyTalUsJIaHTaH JdapaxT
TaHJIaHAH.

1. Matunu ¢aitn Ty3aMu3 Ba yHra Kyn Maportabanu TYFUpJiaHTaH Sta
KETMa- KETJIMK MabJIyMOTJIapHU Kyuupamu3 (7-pacm). DailiuHu HOMIAHMM3,
macanan Examplel.txt.

2. MEGA 7 pactypuHM wmra Tym#pamu3. JlacTypHUHT KUPHII
napaMmeTpiapu maigo Oymagm (17 —pacm): Align — Enter — Edit Built
Alignment —Geartev a new alignment OK— DNA—Aligin Explorer — Edit
—Paste— Alignment by ClustarW— Data —Export Alignment—Mega format —
(aiinra Hom Oepamu3.

3. Makcuman Texam meroau Owiad unuioBun Mega 5 gacTypuHu uiira
TYHIUPaMU3.

4. ®daiinra Example2 nomunu 6epamu3 Ba Enter au 6ocammus (8 pacm).

E| Example1 — BnokHot - o
Maiin Mpacka  Bopwar Bua Crpaska

>1 Pf

TCGCGACTATTTGTCAAAMCGGTACTCGTCGTCAGTCTAAAGACGTGATTCCCG AGTGTAGAAT AATGTGATAGCAACATGT AATGATACTTATGTATTATTACGCCAAATTCAATATGCTGGAATATGT(
>2_Ph

CGCGTTTGAATGCGAGTATTTGTCGAACGGTACTCGTCGTCGTCAGCCTAGTGACGTGATTCCCG AGTGTAGAATAAATATGATAGCAACATGTAATGATACTTACGTATTATTACGCCAAMCACAATA
>3 51

GGTTGCATATATGAACGCGACTATTTGTCGAACGGTACTTGTCGTCGTCAGTCTATTGACGGACGTGGTTCCCGTTCAAGT GCAGAAGTATGTGATAGCAACATGTAATGATACTTATGTATTATTACACCAA/
>4 Psh

AGTTGCATATATGAATGCGACTATTTGTCARACGGTACTCGTCGTCAGCTTAGTGACGTGATTCCCGTTTCAGTATAGAATTATGT GATAGCAACATGT AATAATACTTATGTATTATTACGCCAAGT ACAAT/
>5 Co

TTGTCGCATATATACATACTATTCATATGTATGTATTGT AAGGACGT GAATGCGGCTGTCTGTCAAACGGTACTCGTCGTCGCCGTTGCGAAMCGTCGACGTGATTCCCGTTTCAGTAAAGAATGAAGT GATA(

2 ol

£S5 (e e (e e 38 IR e

7-pacm. KeTMa-KkeTJIMKIapHHU KYIMapoTabain TeKucaamaara TekeT daitn (txt)
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9-pacm. Mera opmaTia MabIyMOTIapHU TEKHUCIIALI Ba Y3rapTHPHUIIT

Hartuwxana mabaymoriap mega dopmar ¢aiinuaa cakjiaHaad Ba YHHU
macajad Example2 ne6 HoMmamr MyMKHH.
5. Example2 daitnn épaamuaa MakcuMala TeXamilall yCcyiau OwiaH Japaxt
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KWK y9yH Mega 5 nporpaMMacHHy MINra TyLIUPaMU3.
6. Example2 daiinuan kuputamus Ba Enter Oocamus. TaxJIMIHH YHKHUII
napameTpiapu maigo o0yiaaau (10-pacm).

i M&: Tree Explorer - g

File Image Subtree \View Cornpute Ancestors Caption Help
A& 8§ st o= 2 Tree 1 o2
[3 | Orginaltree | Bootstrap consensus tree

e

E a3 1Pf
2Ph

3L
35l

£
Ll 5 Co

5

4

)

3

%

i

Treelength =134

O] A WSS WS wER WIS T M s M B s

Puc. 10. lacTyp TaXuJIuHU YUKUII TAPAMETPH.

Xap Oup gapaxTHU TyryHHaAa OyTCTpern-mMaaaa KuiMartiapu €3uiaau, MacaiaH
93 xaBo06 (peruk). by con napaxtiapaa KaH4a TyryHJaap (aBjioj) MaBXKyIJTUTHHU
xapakrepiaiau. Kutimar 93ra KaHua sKuH OYiica, MIOXJIAHUIITHU WUIIOHWIMIIMTH
IIyHYa I0OKOpHU OYIaau.

Ha3zopar caBoJsiapu:

@UIOreHeTHK JapaxT JIeraHd HUMa y3u?

DUIOreHETHK JapaxT HUMA YUyH Kepak?

Kanpnait punorenetuk napaxtiap Oyiaaau?

JapaxT yuyH KeTMa-KeTJIUK KaHaal Kuiaub Taniaad onuHaau?
O6nekTnap ypracuaaru macodhanu KaHaau TyuryHca 0yiaaau?
HapatnapHu Kakicu 0n-line mporpammanap/a Ty3uil MyMKHH?
OnuHran gapaxtiapHu KaHAal Kuiud Yuponau TaKIuM STHII MyMKHH?

NoakRwNE

Acocuii agadbuériap

1. Altschul S.F. Basic Local Alignment Search Tool / S.F. Altschul, W. Gish,
W. Miller, EW. Myers, D.J. Lipman // J Mol Biol. - 1990. - V.215. - P.403-
410.

2. Altschul S.F. Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs / S.F.Altschul, T.L. Madden, A.A. Schaffer, J.
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Zhang, Z. Zhang, W. Miller, D.J. Lipman // Nucleic Acids Res. - 1997. -
V.25. -3389-3402.

3. Sambrook, J. Molecular cloning: A laboratory manual. 2" ed / J.

Sambrook, E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring
Harbor Laboratory Press, 2001. - 1626 p.

Kymumya agaduéraap

http://www.megasoftware.net/
http://www.ebi.ac.uk/Tools/msa/clustalo/ index.html
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V. AMAJIMA MAIIFYJIOTJIAP MATEPUAJLJIAPH

1 - amajamii MalIFyJIo0T:
JHK-mrpuxkoaiani.

Monekynap-TeHETUK  TaxJujjiapAa 300JIOTUK HaMyHaJIADHH — WHUFHII
Tanabnapu. «XaéT WTpUX-Koau». Mosekyndap Taxjawuiapaa KyJUlaHWJIaauran
Mapkepuap.

Mumpan makcaa: Taxmwuiap y4yH 300JI0TMK  HaMYHAIApPHU  MUFUIL
Tajabnapu YpraHuil, yMypTKacu3 XaiBowjap Tykumacunan reHom JIHKcunm
aXpaTUIll yCyJulapyu OWJiaH TaHUIIUII Ba YPraHuIl.

MacananuHr Kyiuiaumm: MoJeKysp-TeHeTUK TaXJIUUIap Y4yH 300JI0THK
HaMyHanapHu iurui tanadnapu. Kyn xyxaiipanu (Animalia) Ba Oup Xyxaipanu
opranusmiap (mpotuctiap). «Xaér mTpux-koam» (Barcoding of Life) —
(http://barcoding.si.edu/ ). 3oomnorus Ky3atys o0beKTH — KYII XyxKaiipanu (Animalia) Ba
Oup xyXaipanu opraHu3miap (MpoTUCTIap XucoOnanaau. MoJeKysp- TeHETUK TaXJIn
ydyH HamyHa cudaruia Ky3aTHiaéTraH yMYpTKacu3 XalBOH XaXXMura kapa® OyTyH
opranm3miap (Ymuamu kamuaa 1 cm), TaHa KUCMJIapH, TYKHMMa Ba HYKHA OpraHiap
Oynakimapu Xxu3MaT KWIHIIA MyMKHH. MabkOyn HaMmyHa yimdamu - 5 MM X 2-3 MM,
orupiuru 0.1 manm 5 r rada. Monekynsip- T€HETHK TaxXJWi y4yH 3apyp Oyiran
MaTepuaUlapHy TYTuIanl kapaéuuia kepakiu HamyHa JJHK MonekynacuHu NecTpyKTHB
y3rapumman  onguHd  oimmn  Makcaguna /0°C M 4uyKyp My3naTyB  XojaTHra
tymmpwiaim €k, 70% nu sranon ’putmacuaa (C,HsOH) 6enrunad kyiunamoru
3apyp. Tyrtum >xapaéHujaH KEWUH OpraHu3M HOOyJ OyJica, HaMyHaHU Kailj
ki, 20-30 gakuka MoOailHua amanra omMupuiIniy 3apyp. Tekmupunaérran
XaBOH HaMyHaJIapHU ¢GopMalbIerul dSpUTMacd OujaH KaljJ KWIMHUIIH,
ApOKCU3 XucoOJiaHaau, YyHKH Kyuugarm Oy moana JIHKra xupnuii tabcup
KypcaTtaau, TaHa3yJHH OJUO Kelaad Ba TaxJWJ HATWKAJIAapUHU KUCMaH EKU
TYauK Oy3unuimura cabad o6ymamu. 70% m 3TaHOI dpUTMAcHAA KAl KHJIMHTaH
HaMyHaJlapHU MYy3JaTrU4/la CaKJaHUIIM Makcaira MyBOQHUK OVymaau, arap
OyHmaii mapouT Oyiamaca, XOHAa XapopuTuja Ky€ml HypH TYIIMalJIUraH »x)oiaa
cakimaHumy TaBcus KwimHamu. Caxnam yuyyH 1-2 M npoOupkanmapiaH
(anmenaopdiap) dboigananumagm.

Acocuii axadbuért
16 Sambrook, J. Molecular cloning: A laboratory manual. 2nd ed / J.
Sambrook, E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring
Harbor Laboratory Press, 2001. - 1626 p.

Kymmmua agaébuéraap
1. Kyuboer A.D., AmupoB 0O.0., Kapumosa P.P. Ilonumepazanu 3aHxupiu
peaknusia WIIaTUII YYyH XaWBOHJAPHWHT VIKa Ba WYaK HEMaToJanapu
tykumanapuaan JJHK axpartum ycymmapu // 3ooBetepunapusi. - TOIIKEHT,
2015. No4. 24-26 6.
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2. Kyd6oB A.3., lllakap6oer 3.b., Amupo O.0., Kapumona P.P., Cadapos
A.A. Kapm kaltapyBumiap Xa3M KWIHII OpTaHJIApUHUHT  acOCHH
HEMAaTOJI03JIapH, JUArHOCTUKACH Ba yJjapra KapIiu Kypall 90pa-Tag0oupiapu.
Tascusnoma. TomkeHnt, 2016. 43 0.

HuTepHer cautiaap
http://molbiol.ru/protocol/
http://www.ddbj.nig.ac.jp/
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html.
http://www.embl.org
http://www.megasoftware.net/
http://www.ncbi.nlm.nih.gov
http://www.skygen.com/zinexts/
http://www.cytokine.ru/
http://www.skygen.com/zinexts/

2 - aMaJIiii MalIFyJaoT:
I'enom IHKcunu axxparuu, [P, 3nexTpodopes, ITILIP
MAaXxCyJIOTJIAPHHU TO3AJIalll.

XauBoHyap TykuMacu HamyHacugad reHom JIHKcumam — axparwnmr.
[Tomumepaza 3amwxupnu pekius (I13P) ycnyOunu acocuii tymynuyacu. [13P yuyn
KEepaKJId SJIp0 Ba MUTOXOHApUan Mmapképmapunu Taunami. [13P-ammmudukanus
yrrazum. [I3P pexumu. Araposa remuma 3yekTpodope3 yYCyJIWHHU acoChUid
TymryH4acu. Araposa renunu Tai€pnam Ba [13P maxcynotnapuna snekrpodopes
yrkazuu. I[P MmaxcynornapHu To3anamni.

HMmpan wmakcan: I'enom JIHKcunm axparumnr  yeyim, Ilommmepasa
3aHKUPJIM  peakuus — aMIUiMpuKaus YCyJWHU YpraHwil Ba YTKa3ull,
resbpdIeKTpodopes.

Macananunr kyiinaumm: ®enon — xnopodopmin yeinyou (OX- ycny0).
Diatom DNA Prep (Poccust) pearentnapu tymiamu €paamuaa JIHK axpatuim
ycinyou. Dneasy Tissue Kit (I'epmanust) pearentnap tymiamu épaamuna JIHK
axpatum ycayou. II3P yuyH kepakiau sSapo Ba MUTOXOHIpHAT MapKEpIapuHU
tannant. [[3P-ammmudukanus yrkasum. [13P pexumu. [MHP-Mix. Peakuus
apanmammacuau  Tanépmamga «EBporen» (Qupmacuma wunuiab  uyMKapuiTrad
pearentnapaan (Qoiinananuwnau. by peaktuBnap cyB (To3ananrad), 10x Oydep,
dNTP sputrmacu, 50x TAG-nmommmMepasa xamaa nry Gupmana uniad yuKapuirad
HEMaTojajliap yd4yH MOC mpaiMepiapiaan ¢oiinananwinu. by wmartepuamiap
acocuna [II3P yuyn apamamma (Master-mix) Ttai€pnanagu. Apanamma
taépnamaa 1 Mxa, 10 mxa Ba 200 Mk nunerkanapaad dovpananunga. TP
yrkaszum yuyH 18S &€km ITS2 p/IHK renu dparmentnap (mpaiimepiapm)
¢pnamuna (James et al., 2006) amnudukarus YTKka3uin MyMKHH.
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http://www.embl.org/
http://www.megasoftware.net/
http://www.ncbi.nlm.nih.gov/
http://www.skygen.com/zinexts/
http://www.cytokine.ru/
http://www.skygen.com/zinexts/

I'enpuunr tapkudbura 1X TAE éxu TBE (pH 8,1), araposa, 6pomin atuauit
kupanu. [13P maxcynornapuna JHKHUHT MaBXyIauruHu 37eKTpodope3 KUIHII
yCyJIM OpKaJIM aHUKJIal MyMKHUH. 1% arapo3sa reinp taii€pinampaa | r araposanu 250
Ma kosibara conuuau Ba yctura 100 mu TAE (Tris-acetate, edta) apanammacu
comb Ky OuslaH arapo3a 3puUryHYa apajamiTUpuign. MUKpOBOJIHOBKA MEYKACH
Epnamua 2-3 nakuka KaWHATWIIA Ba apajamMaHuHr Xapopatu 45-50°C etryHua
XOHa Temmneparypacuaa coByTuiaan. CYHr 3 MK 3TUIUA OPOMUCTH apajiaiiMacu
comuuau. Tait€p Oynran apamammvanu 10 km 15Ta katakyamgan uOOpat Tapok
(rpebEnHKa)ra COMMHIN Ba reib KOTIYHYA CaKJIaHIH.

Araposa remmaan JHK axpatum yuyn wmnmartwiaauran JIHK to3zanmam
tymiamunan (Lurokun) Qoiinananunann. DnexTpodope3 KamepacuaaH TeIbHU
0JIN0, TPAaHCUJUTFIOMHUHATOP/Ia XUMOsI KYy30MHArmHM TakkKaH xousiaa, rengaru JJHK
HyKTaJlapuHu (TIMK) OUp MapTaluk Jie3Busl €paamuaa kecuO onmHaau. Kecuiraxn
renb Oynaknapunu 1,5 mi-nu snnernopd uaunuiapura conunanu. llynu amoxuna
BTHOOPTA OJUII KEPAKKHU SMTEHA0p(] UANIIIIApUHM Tapo3ujia TOPTHII Ba Xap OUp
snneHaopdHu TapTub Oyitmua pakammiam kepak. [13P maxcynornapunu rengan
tozanama  “llutokun” dupmacuga wunad YMKApWITaH — TYIUlaMmjapaaH
doitnananunan (JEKIUSHU 2 Mapy3acura KapaHr).

Acocuii axadbuériaap

1. McPherson M.J., Moller S.G. PCR. The Basics 2" edition: Taylor & Francis
Group, 2006. - 305 p.

2. Green M.R. Molecular cloning: a laboratory manual / Michael R. Green,
Joseph Sambrook. — 4th ed. by Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 2012.

3. Sambrook, J. Molecular cloning: A laboratory manual. 2nd ed / J.
Sambrook, E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring
Harbor Laboratory Press, 2001. - 1626 p.

Kymumua agaduéraap

4. Mullis, K.B. Specific synthesis of DNA in vitro via a polymerase chain
reaction / K.B. Mullis, F A. Faloona // Meth. Enzymol. - 1987. - V.155. -
P.335-350.

5. Scharf, S.J. Direct cloning and sequence analysis of enzymatically amplified
genomic sequences / S.J. Scharf, G.T. Horn, H.A. Erlich // Science. - 1986. -
V.233, Ne4768. - P.1076-1078.

6. Wong, C. Characterization of beta-thalassaemia mutations using direct
genomic sequencing of amplified single copy DNA / C. Wong, C.E.
Dowling, R.K. Saiki et al. // Nature. - 1987. - V.330, Ne6146. - P.384-386.

7. Kwok, S. Identification of human immunodeficiency virus sequences by
using in vitro enzymatic amplification and oligomer cleavage detection / S.
Kwok, D.H. Mack, K.B. Mullis et al. // Virol. - 1987. - V.61, Ne5. - P.1690-
1694.

8. bommwipeBa, M.H. I'enoanarnoctuka 3a001eBaHnii: KAU€CTBCHHBINA 1
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KouecTBeHHbINA oaxos1 / M.H. Bonnpipesa // LluTokuHbl 1 BoCcTIaneHHe.
- 2005. - Ne3. - C.40-41.

9. Dretzen, G. A reliable method for the recovery of DNA fragments from
agarose and acrylamide gels / G. Dretzen, M. Bellard, P. Sassone-Corsi, P.
Chambon // Anal. Biochem. - 1991. - V.112. - P.295-298.

10.Girvitz, S.C. A rapid and efficient procedure for the purification of DNA
from agarose gels / S.C. Girvitz, S. Bacchetti, A.J. Rainbow, F.L. Graham //
Anal. Biochem. - 1990. - V.106. - P.492-496.

11.0Octepman, JI.A. MeTo1bl HcclieoBaHUS OEJIKOB M HYKJIEMHOBBIX KUCIIOT:
anekTpodopes u yapTpareHTpudyrupoBanue (mpakTuaeckoe mocooue) /
JLLA. Octepman. - M.: Hayka, 1996. - 288 c.

HNurepHer caitiap
http://molbiol.ru/protocol/
http://www.embl.org
http://www.ncbi.nlm.nih.gov
http://www.skygen.com/zinexts/
http://www.cytokine.ru/

3- aMaJIuii MalIFyJI0T:
buoundopmaTuk gactyp/apaa HyK/JIeOTHAJIAP KeTMa-KeTJIUIH acCOCHa
¢uoreneruk qapaxrt/iap Ty3uil Ba YHAAH (oiigajiaHuIII.

Knagueruk Taxiaun. Xo3upru 3aMOH  XaWBOHOT OJIaMU  MOJIEKYJISIP
TaKCOHOMMSACH Ba (UIIOrEHETHKacH ouja MabiaymMoTiap. buoumnpopmaruk
JacTypiiapia HYKJIEOTHAJap KEeTMa-KeTJIUIW acocuja (QUIOTeHETHK Aapaxtiap
TYy3HII Ba yH/aH (oii1anaHuILL.

Nmpan makcana: O6wext JJHKcunuHr 6y coxacu KeTMa-KeTJIUTH MablyM
Oynrau, yuu mabiaymotnap 6azacu (NCBI) Ounan comumtupunangi, KanCHUKH
OOBEeKTHUHT Oy KeTMa-KeTiIuru Oomka Oapya Typiap CONMINTUPUIAAA Ba
Vpra"nwiaéTrad Typ Te3la aHWKJIaHaau. Arapjia KeTMa-KeTJIMK 0a3ajgard MaBxkKy.l
Oupop Oup TYFpu Kenamaca, JeMak Oy SHTH Typ, SbHH HOMAbIyM TYp
TONWITaHWJAH Japak Oepanu. XalBOHJAPHUHT IIyHAAH CcoOXach YpraHuil
MaKcauaa MUTOXOHIpHA €KU PO TEHHHUHT (pparMeHTIapy TaHJIaHIH.

Macananunnr Kyiinnumu: CexBenupiam peakuusicu. [I3P-ammndukanms
peakuusAcuIary acUMMETpUK (QparMeHTiaapHu To3amam. BioEdit — kerma-
KeTJIMKJIAPHU TYFPUIOBYM Onosoruk taxpup 6yau6, Windows 95/98 / NT / 2000 /
XP /7 &wunran. U ctonm koMmioTepuaa UHTYUTHB WHTepdelic Ounan Oup KaH4ya
JOKYMEHTJIApHU Kynakl (QyHKIusimapu OWIaH KeTMa-KeTIUKIApHU TYFpUJIAIl Ba
MaHUMYJIUS KWIMII Kabu (pyHKUMAIapHA OakapHil y4yyH HUCOATaH OCOHAMP.
O6wvexkr JIHKcunuHr Oy coxacM KeTMa-KeTJIUTd MabiyMm Oyiarad, YyHU
mabiymotaap 6aszacu (NCBI) Ounan conmumutupunaau, KaiCUKH OOBEKTHUHT Oy
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KeTMa-KeTimru Oomika Oapya Typiiap CONMINTUPWIAAA Ba YpraHWIAETTaH Typ
Te3/1a aHUKJaHaIu. Arapla KeTMa-KeTJIMK Oa3zajard MaBxyJ Oupop Oup Tyrpu
KelMaca, AemMak Oy SIHTU Typ, ’/bHU HOMabJIyM Typ TONWJITaHHUJIAH Japak Oepaju.
XaWBOHJIADHUHI LIYHAAW COXACH YPTaHMII MAaKCaAuJa MUTOXOHJpPHUAJ €KW AAPO
TeHHHUHT (PparMeHTIapy TaHJIaHIH.

Ounorenetuk Taxiauwin - BLAST €ku MSA yuyH aHuk Oynamaran kerma-
KEeTJIMKIIap YpTacujaru MyHocaOaTiapHM aHHWK KypcaTa OJaJuraH HIOXJIAHTaH
TuarpaMMaliapHu sipata ojaan. OUIoreHeTHK JapaxT, nry0Oxacus, IBOTIOIUSHUHT
y3apo ajoKaJdapuHU Ba JUBEPIrEeHLMS MOIYJWra MyJDKaJUIAHTaH 3BOJIOLMOH Ba
KHECHM  TaIKUKOTJIApHA YydyH (olganu XamJa MOJICKYJIsIp Ba OWOXHMHK
TQIKUKOTIApAa TeH €Ku OKCWI (QYyHKOWSUIApU TYFPUCHIA THUIIOTEC3aHWHT
reHepanusacuaa MyxuM xucoOnanaau. dOuiioreHust karra coxa XucoOsiaHuO, ¥y3-
y3ugan OyTyH Oup KypcHU srammaiau. Makcan ¢dakar (QUIOreHEeTHK JapaxT
Ty3UIIaH TallKapy, Oanku “KUPKUII Ba KYWWI NPUHLIUILIAPUHU TYIIYHHUII Ba
oM Kepak Oyau.

¥ BioEdit Sequence Alignment Editor - a
File Edit Sequence Alignment Wiew WorldWideWsb Accessory Application RMA  Options Window Help

=D

¥ ABI Chromatogram: CiDistributives\Clusta\SQUNCHYAlyoshin_1-8yAlyashin_1-8Y001_H02_a7 .ab1 o [ & & -

¥ Selected: none | Sample: a7 |File: C:DE hust TSN CH A Iposhin | -8\ lyoshin_ 1-\001_HO2_a7 b1
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T GGGGIATG COT OGG TTA TAC GAT ACCG A COACGACTCTAGCCTAT TAMATAGT TCGCCGGTCOCCTOG ATGCGCCO GUGCAACTTOTTAGAGGOACGAGTGGCGT]

? DNA sequence from ChDistributives\Clustal\SQUNCH\Ayoshin_1-84Alyoshin_1-84001_H02_a7 ab1 : -E :
B & [twieter <1 | B 1 total sequences
Mode [t /5160 =] Besaon Tia Hentorng

Mask: None St
ering Mask: None uler at!
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U.S. National Library of Medicine NCBI National Center for Biotechnology Information

BLAST ©

Home

BLAST finds regions of similarity between biological sequences. more.

[ Try the new BLAST homepage

BLAST Assembled Genomes
Find Genomic BLAST pages o Human o Rabbit o Zebrafish
g , 0 Mouse o Chimp o Clawed frog
EOJ ¢ R o Guinea pig o Arabidopsis
o Cow 8 Fruit fly o Rice
o Pig o Honey bee o Yeast
o Dog o Chicken o Microbes

Basic BLAST
Choose a BLAST program to run.

blast | Search a nucleotide database using a nucleotide query

 blastn,

Search protein database using a protein query

protein blast
Algonthms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query

thlastn ‘ Search translated nucleotide database using a protein query

thlastx ‘ Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

(= [ 5 e e e o e

>

7

Sign in to NCBI

Recent Resuits

Your Recent Results Newt

[21 All Recent results...

News

Searching Whole Genome Shotgun

sequences
It is now much easier to search WGS
(Whole Genome Shotgun) with
stand-alone BLAST on your own
computer.

‘Wed, 20 Jan 2016 10:00:00 EST

[2) More BLAST news,

Tip of the Day

Use Genomic BLAST to see the genomic
context

If you are interested in the evolution of a
particular gene or gene family itis often

intetesting to examine the intro-exon
structure even across species

[y More tips

Saved Strategies  Help

m—
UL ¢

B. 1 ®uiioreHeTH4ecKoe 1epeBo
Branches, Terminal nodes,
Edges Taxa,
Sequences
D
C
B Clade
Clade
A
Nodes .
time
P

D A B CD DCBA

D ABC

CKOOKH COOTBETCTBYET Pa3acICHHIO Ha JePEBAX BRIIIC.

—— MRCAGfA,B,C&D

—— MRCAOfA B&C

MRCAOfA &B

MRCA = most recentcommon ancestor

DHIOreHeTHYECKHE IePeBbsA MOTYT OBITH IPEACTABIEHE! B PA3THIHBIX (PopMax H OPHEHTAIIAX. IT0
BauHo. UTO eHHCTBEHHELH CII0C00 ONPENEIHTh 3BOMFOITHOHHOE PACCTOSHHE MEXKIY IBYMI
II0CIEI0BATEIEHOCTAME — 3TO OHPeNeHTh. Kak Jaleko Ha3al BO BPEMEHH BEI JOIKHEI IIOHTH
IIpeKIE. YeM HAHTH oOIIHi mpeJok. Tak, Ha JepeBe clIpaBa. XOTA MOCIe0BaTeNbHOCTE A Ominke K D,
geM K C (H3HIECKH Ha CTPAHHIIE, Ha caMoM Aede A Golee TeCHO cBf3aHa ¢ C. Tak Kak OHH HMEIOT
OoIbMIe OOIIHX NPEIKOB. DBOMIOLHOHHEBIE OTHOMICHHS MeK Ty A-D Takke MOIYT OBITh IIPeICTABICHE
C HCIOE30BaHHEM (popmata Newick cirenyrommm odpazoM (((A. B). C). D): BI0KEHHOCTE B KPYIIBE
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B 2. PocT pHI0reHeTHUECKOI0 JepeBa

time

L]

Y t+3 s 7 C
\ D = — -
A B C D

B Xodge >BOMIOIMHMH OPraHH3MEI H3MEHAIOTCA. HAKAIUIHBAIOT MYTAHH (IBETHEIS
(HTYpEI). ITH MyTaUHH OYIYT IepelaBaTrbCd B IOTOMCTBE BCEM IOUEPHHM THHHAM.
MyTanms. KoTopas NPOHCXOAHT OYeHb PAHO B HCTOPHH IPYIIIEL HANPHMED. 3e/ICHEIH OBAIL
KOTOpas MPOH30ILIA ¥ OpelKka mocaenoBarenbHocTell B, C & D. Oyzer HafiieHa BO BCEX
Tpex JTHHHAX IMOTOMKOB. MyTalmd, UTo IPOHCXOIHT MOKe (HAalpHMep. CHHHIH KBAIparT).
BEPOATHO, MOXKHO HAilTH B MEHBIIEM KONHYeCTBE IHHHIL [lormoxkeHHe MyTalmii Ha
HYKJICOTHIHEIX IIOCIEI0BATEbHOCTAX COBEPLHIEHHO IPOH3BOIRHO H IPEIHA3HAYCHO
TO/IBKO. YTOOBI II0KA3aTh, KAK MHOIO YHHKAIBHEIX IIOCIIEI0BATE/IBHOCTEH €CTh B KaKIBI
MOMEHT BPEMEHH. PacIpeIeIeH e MyTALHH CPEIH 3THX [OCIe]0BaTeIbHOCTEl

Acocuii axaduériap

Sambrook, J. Molecular cloning: A laboratory manual. 2" ed / J. Sambrook,
E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring Harbor
Laboratory Press, 2001. - 1626 p.

Kymmmua agaébuéraap

. Altschul S.F. Basic Local Alignment Search Tool / S.F. Altschul, W. Gish,
W. Miller, EW. Myers, D.J. Lipman // J Mol Biol. - 1990. - V.215. - P.403-
410.

. Altschul S.F. Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs / S.F.Altschul, T.L. Madden, A.A. Schaffer, J.
Zhang, Z. Zhang, W. Miller, D.J. Lipman // Nucleic Acids Res. - 1997. -
V.25. -3389-3402.

. Alphey, L. DNA sequencing from experimental methods to bioinformatics /
L. Alphey. - Berlin etc.: BIOS sci. publ., 1997. - 224 p.

. Inoue, H. Enhanced separation of DNA sequencing products by capillary
electrophoresis using a stepwise of electric field strength / H. Inoue, M.
Tsunako, Y. Baba // Chromotogr. - 1998. - V.802. - P.179-184.

. Lario, A. Automated laser-induced fluorescence DNA sequencing / A.
Lario, A. Gonzplez, G. Dorado // Anal. Biochem. - 1997. - VV.247. - P.30-33.
. Watts, D. Automated fluorescent DNA sequencing on the ABI PRISM 310
Genetic Analyzer / D. Watts, J.R. MacBeath // Methods Mol. Biol. - 2001. -
V.167. - P.153-170.

HNurepHer catiap

53



http://www.ncbi.nlm.nih.gov/blast
http://www.ddbj.nig.ac.jp/
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html.
http://www.embl.org

Kyuyma mamryJior:
P JHK — nuarsocruka.

Nmpan makcan: [Mapasutap kacammuknapuu JIHK — nuarnoctukacu (ITLP
TEXHOJIOTHUSICH ) Oyirda TaHUIITTUPHIIA]TIH.

Macanauunr kyuniaumm: JIHK cTtpykrypacuHn ypranum acocujia TUPHUK
OpraHu3M TypJiapy Ba KaCATMKJIAPHU HACHTU(DUKALUS KATYyBUYU ycyiaup. Typra
Ba KacaJUIUKJIapra Xoc Oyiran Maxcyc Mapkepiap (KHCCKa TaKpOpJIaHyBYH
OJIMTOHYKJICOTH/JIAp)  TY3WIl  jJacTypiapujaH  (oHJalaHuIl,  MOJICKYJIAP
MabIyMOTJIap acocuja TaxJWulapja TUPUK OpraHu3miiap  (PUIOreHeTHK
makapacuHu Ty3ulll xucoOnaHaau. HyxneoTwmiap keTma-keTHruHu ['eHOaHK
(NCBI) o06azacura xounamrupumi. Ilapasutap kacammukinapaun JHK -
nuarHoctukacu (ITLP TexHonorusicn) 6yiinya TaHUIITUPUIIAIH.

Acocui agaduéTaap
Sambrook, J. Molecular cloning: A laboratory manual. 2" ed / J. Sambrook, E.F.
Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring Harbor Laboratory Press,
2001. - 1626 p.

Kymmmua agaébuéraap

Felsenstein J. 2004. Inferring Phylogenies Sinauer Associates: Sunderland, MA.
Gonnet G.H. 2012. Surprising results on phylogenetic tree building methods based
on molecular sequences. BMC Bioinformatics 13:148

HNuTepHer caitiap
http://www.megasoftware.net/
http://www.ebi.ac.uk/Tools/msa/clustalo/ index.html
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http://www.biomedcentral.com/1471-2105/13/148
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V. KEMCJIAP BAHKHA

KEHC-1
BuoxmimMa-XwiIJIMK HUMAJIUTHHA U30XJIAHT?
buoxunma-xumiuk 0y — “OMOJOTHK XMJIMA-XUJIIUK aTaMaCHUHUHT

KHCKapTMa makiu 0ynuo, Ep mapunaru XaéTHUHT XMIIMa-XUUTATUHU

aHTIaTaau. Aiipum Xosuiapaa OyHUHT yUyH “XaéT TU3UMHU® aTaMacu Xam

KYJUTaHWIaau. AMMO OMOXHIIMA-XUJUIMK JKyAa Mypakkao Ty3uwiMa 0yiu0, yura

TapKUOWH KUCMJIaH TAITKHUJI TOTITaH:

1. T'ennap

2. buomoruk Typnap

3. Dxocucrema

I'en Oy — opranu3m OeiarwjapuHu y3uja MyKaccamJIalITUpraH Ba XysKailpa
anpocuna sxownamrad JHK HykieoTuanap KeTMa-KeTIUTH acocHaa E3WITraH
MabIyMOT/Iap WUFUHAMCH XucoOnaHamu. [ennmap  KY3HUHT KYK €KM Kopa
OYIUIIMHY, OEKJIAPHUHT UUPUK €KU KUYUK OYNUIIuHU OolKapaau. [ eHmapHUHT
WHYBUIMAI Y3rapuiliy Xap OMPUMU3HUA YHUKAT OYITUIIMMU3HUA TaAbMUHIANIN.

buonoruk Ttypmap. Typ Oy — Mabiym Xyayajla TapKairad, aipum Oenru
XycycusiTiaapu OuWjaH aloXyJajialiraH aMMO 4YaTUIIMO Hacin Oepa onaauraH
WHIUBUJIAp WUFUHAKCH XucoOiiaHaau. by xakma Ou3 YHIMaclIuruMus3 MyMKUH,
aMMO Xa KyHHU Ou3ra Typiiu-TyMaH TypJiapra ayd keaamus. Typrap Xuma-Xusuiura
OMOXMJIMa-XWJUIMKHUHT 3HT aXonnO GopMmanapuaan Oup nxucodsanaau. busHuHr
caiiépaMu3 MIJIMOH TYpJIApHU Y3WJa My>KaccamylalliTUprad 0yiauo, Xajiu yJIapHUHT
KyIUWJIMry ypranwiMarad. byryaru kynaa 375 000 gan opTHUK ryJiid yCUMIIAKIAp
Ba 15 000 Typ cyTamMu3yBYM Ba KyIUIapruHa OU3ra MabiIyM.

DkocucTtema 0y — MabiIyM Oup Tabuuil mapoutTaa Xa€T KeYUpyBUM Ba TUPUK Ba
HOTHPUK OMHUJUIAP MXKMYyacu XUCOOIaHaIu. JKoJoriaap Typiap XUuMa-XuITUruHA
Tabuuii mapoutinapaa ypranagu. Ep mapuma xKynma Kym Ba  XHAJIMa-XUII
HKOCUCTKMAJIap MaBXKyJl. YJapJaH ailpumiiapu Ousra mMablyMm, MacallaH, YpMOH,
TOF €KU JICHTU3 KaOuiap.

KENC-2

Ka4on, kaepaa Ba HUMa y4yH OMOXWIMA-XWIJIMK TYFPUCHIATH

KonBeHuus Kaldyy1 KMJIMHTaH?
buonoruk xunma-xwumk Tyrpucugary Konsenuust “Ep nnaneracu” gapakacuja
1992 iiunna Puo-ne-Kaneiipona (bpaswims) umzonanran 6ynu6, 1993 iiun 29
nekadpaa Kydra Kkuprad. by OuprHun OMOXHIIMa-XWJUTMKHYU CaKJIalra KapaTuirad
riodan KenuiryB OYnuO, TEHTHK pecypeciapHd cakjiaiira jkKyJaa Karra €paam
OepraH.

buonoruk xunMa-xwimukau cakiam KoHBeHuusicu cexkperapustd Monpeanga
(Kanaga) sxoiumamran O0ymu0, KoHBeHIMs MakcaajapyuHH amJjiara OIIMPHUIITa
MYJDKAJIJIAHTaH.

55



KEHC-3
BHOXWIMAXMJUTMKHHE aHUKJIAIIAa KaHAail aTaMaiap uuuiaTuiaan?
BHOJOrMK XWIMa-XWUIHK, BHOJOTHK pecypciap, BHOTEXHOJIOTHS, TEeHETHK
pecypciap KenMud  YUKKaH MamJiaKar, XOHAKHUJIAI THPHIITaH Exu
MaJIaHUATAIITAPWITAH ~ TypJiap, OSKOCHCTEMA, ex-situ  cakmami, ['eHeTHK
maTepuaji, ['€HeTHK pecypciap, simamn ko, In-Situ rmapowtiapwu, in-Situ
cakjail, Myxoga3za ocTHIaru MUHTAKA.

KEHNC-4
V36exncTonaa 6H0JOTMK XHIMA-XHUTHK XaKuaarn KonBeHIus KauoH
BAa KMM TOMOHH/IAH UM30JIaHTaH?

V3 Gapkapop PHBOXIAHUIIK YYYH OHOJOTMK XHMIMA-XMIUIMKHH CAKJIAIIHHHT
MYXUMJIWJIMTUHA TaH OJITaH V36exucron 1995 Wmiga OMOJIOTHK XWIMa-XUUIUK
XaKugaru Xajgkapo KOHBEHIMAra KYIIWIAU. DHOJOIMK  XWIMa-XWUIMKHU
CaKJaluHMHI MWl ctparerusicu Ba pexxacu Baszupiap MaxkamacunuHr Pancu

HUcnom AOnyranueBnu KapumoB TomoHumaH Ttacaukianau (1 ampen 1998 i
®apmon Ne 139).

KENC-5
I'eHOMHKa Ba reHOCHCTEMATHKA

['eHOMUKA Y3UHUHT acocujla FTeHOCHCTeMaTKa e aranaau. bynapHuHr dapku
OpraHMW3MJIap T€HOMHMHHM YpraHWIIJArd €HJanlyBaa y3 akCMHU TONagu. XO3Upru
naiitaga reHocucreMaruka acocaH JHK OynakmapuHUHT HyKIEOTH[ KeTMa-
KeTJIMTMHU (MacanaH, TeHJapHM) YpraHajad Ba LIy acocla OpraHu3MIIApHUHT
KapUHIONUIMTH XaKuJa XyJioca 4YMKapwiaav. ['€eHoMuKa 3ca sapo Ba Xykanpa
opraHesuiajJapuHu OyTyH T€HOMJIAPUHU TaJKUK KWW Ba YIAPHUA CONMILTUPAIHN.

Kaiicu mapkep opranusmJjiap 3BOJIOUMACHHU YPraHUII YYYH MYXUM KYypO.I
xucoo1aHaan?

1980 iinnnapaa SBOIOIUSHUHT MyXUM MOJIEKYJIsIp Mapkepu — pudbocoman PHK
Takimud KWwiMHIA. XO03Upru mNaWtaa Oapya MIIATIIIAETTaH MapKepiiap Huuja
(remoryiobuH, 1uMTOXpoM ¢ Ba Oomk.) aWnHan pPHK  ¢wunoreneruk
TaIKUKOTIAPHUHT OMMaBHUI KypoJsii XucoOimanaau. byHuHr Oup kaH4a cababnapu
oop:

1. Pu6ocoman PHK ep ro3umaru xaéTHUHT Oapya Xy>KalpaBuil IIakiapuaa
ydpaiu Ba yJIapHUHT Oapyacuaa Oup Xuia QyHUMsUIapHU Oaskapau.

2. Pubocoman PHK ertapinua koHCEepBaTUBIUD.

3. Monekynacuia y3rapyBYaHJIMIM Typjiuua OYiAraH ydacTKaJIapHUHT
Mapxymura  tydpainum  pPHK  Typam TakcoHomMuK napaxazna  3BOJIOLMOH
KAPUHIONIINKHA aHUKJIAI YIyH UIUIATUITUIITN MyMKHH.

4. Tennapaunar PCR aMrmuukauscu TeXHOJIOTHSICHHUHT PUBOKIIAHUIIIH Ba
YJIIAPHUHT HYKJICOTH]I KETMAa-KEeTIUTHHH Te37a aHWKJIAINTHUHT UMKOHUATU TYpPJIU
opranu3miapaa pHK HUHT Ty3unuimm xakuma kaTTa MabJIyMOTIap 0a3aCHHU OJIUII
UMKOHHUHH Oepajin.
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5. pPHK wmonekynacu Gapkapop MKKWIaM4d CTPYKTypara sra Oynu0, y aH4a
XM ypra"wirad. HWkkunamum CcTpykTypa MpokapuoTiapHuHr 5S Ba 16S
MOJIEKYJIaTapUHU YUyH Ba SYKApUOTIApHUHT 5.8S ¢ 18S yuyH sX1IM ypraHuira.

KENC-6
MoJiexyJisip 0M0JIOTHSI BA YHUHT acocuii kamduéraapu ?

Mouiekyasip 6moJiorusi — Upcuil aXOOPOTHU CaKJIalll, KYNaWTUPHII, Y3aTHII Ba
amainra OIIUPHUII MEXaHU3MJapHu, OWONoIUMEpiap — HYKJIEHH KHCIOTajgap Ba
OKCUJUIAPHUHT CTPYKTYpacu Ba QyHKIUSCU XaKuaaru Gasaup.

Acocuii kamduéraap.

1944i. JIHK nune cenemux poaunu ucoomnaw. Ocanba iisepu, Konnn
Mak-Jleon, Maknua Mak-Kaptu

1953i1. JHK cmpykmypacunune anuxianuwu. Jlxeimc YorcoH, @peHcuc
Kpuxk

19611, Depmenmaap cCuHmMe3UHUHe 2eHeMuK pecyIayusCUHU Kauag
smunuwu. Aunpe JIbBoB, @pancya Kako6, Kak Mono

1962i1. I'enemux Koonune ouunuwu. Mapurann Hupabepr, I'enpux

Marreun, CeBepo Ouoa

19671. buonocux ¢paon JIHK nu in Vitro cunmesu.. Aptyp Kopubepr
(MoJIeKyJIsIp OMOIOTUSIHHHT HOPACMUI JTUIECPH)

'ennune kumésuii cunmesu. I'oounn Kopana

197011, Teckapu mpanckpunmasa pepmeHmuHure Kauigh) KUTUUMUHU 84
meckapu mpanckpunyusi xooucacu. I'oBapa Temun, [[pBun
bantumop, Penaro Jlyns6exo

1974i1. Pecmpuxmasznune ouunuwu. I'amunston Cmurt, lanusne Hatanc,
Bepuep ApOep
1978r. cnaaticunenu kawgh kununuwy., Gumunn Mapn
1982r. Asmocnnaticunenu kawgh kurunuwu. Tomac Yek
KEHC-7

Pubocoma crpykrypacu.

PuGocomanap — memOpananapu OyaMarad SHT Maiijla Xy>kaiipa opraHesuiaiapu
Oynmuiura kKapamaciaH yinap Mypakkad Ttysuwiuiura sra. E.coli xyxaiipacuna
taxmuHaH 103-5x103 pubocoma wmaBxkyn. I[IpokapuoTnk pubocoMaIapHUHT
usuKH Yraamnapu 210x290 A. Dykapuotnapaa sca 220 x 320 A.
Pubocomanapuunr 4 ta cuHbU MaBxKy/1:

1. IIpoxapuotuk 70S

2. Dykapuotuk 80S

3. MutoxoHapusimapHuHr pubocomanapu (55S — xaiiBonsappaa, 75S-

3aMOypyFiapja).

4. Pubocomanapaunr xpomocomainapu (70S — rokcak ycuMIuKiIapaa).

N3o0x: S — cemumenTtarnus kodddummentun €xku Cpenbepr koHcTaHTacu. Typiu
MoJieKynanap €KM  yJapHUHT  OYynakjiapuHu  UeHTpudyrajam  BaKTHIA
MOJICKYJIAJJTAPHUHT YYKUII TE3JIHTH.
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VI. MYCTAKWJ TABJIUM MAB3YJIAPU

MycTaKnJ MITHY TAIIKWJI 3THINHUHT MIAKJIA Ba MAa3MYHH.

TUHTIIOBYM MYCTaKWJI WIIHU MYyallstH MOJIYJHU XYCYCHUSTIAPUHU XucoOra
OJITaH XO0JJ1a KyWuard makiuiapaad Goigananu6d taiépiaiiy TaBCHs STUIIAIN:

- MeBEpUN XyXOKaTiapJaH, VKyB Ba WIMHKM amgabuétnapnan ¢oiigaiaHull
acocHia MOAYJ MaB3yJapyHHU YPTraHHUILL;

- TapKaTMa MaTtepuaiiap 0yiinya Mabpy3aiap KACMUHH Y3l THPHILL;

- aBTOMATJIAITUPWITAH ypraTyBUd Ba Ha30paT KWIYBYM JAacTypiap OuiaH
WIUTALLL;

- Maxcyc amabuérnap OVinua mMoayn Oynmumiapu €ku MaB3yJapu ycTHaa
WIIUTAILL;

-TUHTJIOBUYMHHUHT KacOuil Qaonusatu OwnaH OoOfnuK Oyiaran Momyn
OYnmuMIIapy Ba MaB3yJIapHU YYKYp YpraHUIIL.

MycTakuia TabJIdM MaB3yJiapu:

1. T'eHomHKa Ba TeHOCHCTEMATHUKA.

broxunma-XuianKHA YpraHuiaa MOJEKYJISIp-TEHETUK YCYJIapHUHT
KYJUTAaHWJIHIIIH.

XalBOHOT OJIaMU/JIa Typiap UYUIArd T€HETUK MOIUMOP(U3M.
YMypTKacuziap MOJIEKYJISp CUCTEMAaTUKACUIATH XO3UPTH TaIKUKOTIIAp.

N

«JHK-1mtpuxxom» ycyiau Ba yHUHT OMOXUIMA-XWIMKAATH YPHU.
Kyn xyxaitpanu XxalBOHJIAPHUHT 3aMOHAaBUM CUCTEMATUKACH.
MouteKyssip TaKCOHOMUS TaxJIWJuIapuia KyJUIaHUIaJAurad Mapkepuap.
[Tonmumepasza 3anxupau peakuus ([1LP) ycynu npunimmiapu.

© 0o N AW

. Dnektpodope3 yCyinu NpUHIUILIAPH.

10 Jluruprnamn peakiuuscy Ba peanus YTKa3uIIard aCOCUil KOMIIOHEHTIIApH

11.Escherichia coli xy>xalipacuay KOMIIOHEHTJIAPHHHU Tal€pIia Ba
TpaHchopMaIusCH.

12.baxrepuan kononusuiapuaa [IP-ckpununr yTrazwui.

13.PecTpuKInOH TaxXJIuil.

14 TInazmuna JJHKcunu axxpatu.

15.BLAST ununam npuHIUILIAPHA.

16.®DunoreHeTUK 1apaxT Ba YHUHT XUJUIAPH.
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VII. TJIOCCAPUN

Tepmun

V30ek THIMAATH IIAPXHU

HNHraums tuanaa

buoJjsoruk
CHCTEeMATHKA

Tupuk opranuzmiap TacHUPH
TaMONMJIApUHU UIILTA0
yuKyBud (haH 6yaub Oy
TaMOWWJIJIAPHU TU3UMHU
KypHUII YUyH aMaJuii uioBa
cudaruaa unutataau. TacHuG
neranja 0apya MaBxKy/[
OynraH Ba KUPUJINO KeTraH
OpraHU3MIIAPHU TU3UM/JIA
KOWJIAIITHPHIL Ba TabpuQJall
TYLIYHUJIAH.

Scientific discipline, which

includes the principles of the
development of the problem

of classifying living
organisms and the practical
application of these

principles to the construction

of the system. Under the

classification is defined here

as the description and
location of the system all
existing and extinct
organisms.

buorexnoJsiorus
Masbaymoriaapu
Mujaani
Mapka3su
(BMMM)

buorexnonorus

MabaymoTiapu Muuai
Mapkaszun (NCBI, National
Center for Biotechnology
Information) — AKII mumiuit
MeJUIMHA OMOTNOTEKACUHUHT
oup kucmu Ba AKII cornmukau
cakjialml  MHCTUTYTH  Oup
oynarw, MabIyMOTJIap
Ma3MyHH Ou4MK Ba HHTepHer
TapMOFu  opkaiiu [ 'eHOaHk
0a3za MabIyMOTJIapUIaH
¢doilmananum  MyMKuH. By
MOJIEKYJISIP ounoJiorus
MabJIyMOTJIADUHM CaKJjall Ba
KauTa WIILJIAI MapKazuu
uHCcTUTYTH cudaruma 1988
17020007 berecna maxpu
(Mopunenn wmratu, AKII)
TAITKUJ TOTITaH.

The National Center for
Biotechnology Information

(NCBI) is part of the United

States National Library of
Medicine (NLM), a branch
of the National Institutes of

Health. The NCBI is located

in Bethesda, Maryland and
was founded in 1988
through legislation
sponsored by Senator
Claude Pepper.

Baaua Hom

Banua HoMm (710T. nomen
validum) — TakCOHHHHT TYFpH
Ba XaKMKUH HOMM, S'TbHU
Xankapo 300J10rus
Howmenkynarypacu Konekcu
KOWJ1ajlapura aMmajl KWJIMHTaH
X0JIJ1a aMaJIra OIIMPUIIA]IH.

In zoological nomenclature,

the valid name of a taxon is
the zoological name that is to

be used for that taxon
following the rules in the
International Code of
Zoological Nomenclature
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(ICZN).

BekTop (remetukama) —  HykiewH | hucleic acid molecule, often
KHCJI0TaCH monekymacu, | DNA used in  genetic
kynuaua JIHK 0Oymm6, vy | engineering to transfer the
TCHETHK umkepenusaa | genetic material of another
TeHeTHK MaTepuainu Oomika | cell.

XyXKahpara VTKa3ulll y4yH
doitmananunaam

I'enom MyaiissH Typ opranu3mHuHT | a Set of hereditary material
XyXkaiipa xpomocomanapunu | contained in a haploid set of
rarIoun tymamuaa | chromosomes of cells of this
JKOWjamrad Hpcuii Matepuan | type of organisms.
HUFUHIUCUIND. Treasure (from the Greek -

"branch”, "branch";. English
clade) - A group of
organisms that are descended
from a single common
ancestor, and all descendants
of that ancestor. The term is
used in phylogenetics. Any
treasure is regarded as a
monophyletic  group  of
organisms and can be
represented by a cladogram
(chart occurring organisms
in the form of a tree,
"pedigree").

I'enom JHK Ymymuii [IHK, Typin Total DNA isolated from any
Xyxaiipanapaaru xpomocoma | cell type, chromosomes or
€KY YHHHT (pparMeHTIapH fragments thereof.
aXpaTuIl

I'en6ank I'enOank (GenBank) — | The GenBank sequence
Xankapo Hykeotuuiap | database is an open access,
CUKBeHcH Oa3acu xamkopaurd | annotated collection of all
(HCBX) mabiaymoTaapunu | publicly available nucleotide
HNHuTtepHeT opkanu | sequences and their protein
¢origananum MyMKHH, acocaH | translations. This database is
okcwi, JIHK Ba PHK xerma- | produced and maintained by
KETIUKIApUHUHT ounk | the INSDC (the International
marOyorna  wom  atwirad | Nucleotide Sequence
MabJIyMOTIapAaH tamkun | Database Collaboration).
TOIIT'aH.

I'en 0anku JTHK kionnanyBun | IS a collection of cloned

(reHom MOJICKYJTACHHUHT tymiamu | DNA molecules comprising
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KYTYOXOHACH)

0ynu0, reHoM xap Oup KeTMma-
KETJIUTMHUHT OUTTaJaH Kam
OynMaraH HYCXaCHUHU
CakKJIamau.

at least one instance of each
genome sequence.

Henenust

(motunya deletio — #YK
KWINII) - XpoMacoMa KaiTa
Kypwiumu ~ 6ynub, OyHaa
XpoMocoMa  Y4aCTKAaCHHHMHT
HYKOTWIMILIKA 103  Oepaju.
Jenenus XpoMocoMa
Y3WINIIUHUHT OKUOaTH EKH
HOTEKHUC KPOCCHUHTOBED
HATHKacu OVIIMIINU MyMKHH.

(From the Latin deletio -.
Destruction) - chromosomal
rearrangements, in  which
there is loss of chromosome
region. Deletion may be due
to rupture of the
chromosomes or the result of
unequal crossing-over.

JTHKHu
KJIOHJIAII

(reHymapHu  KJIOHJAI) — —
OepuiiraH  KeTMa-KETIUKJIaru
JJHKHu axpatumn xapa€Hu
O0ynmu6, in vitro 1aa YHUHT
KYMMUWIMK HyCXaJlapUHU OJIMIII
yuyH unmatwiaaa. JHK Hu
KJIOHJIAIl KYMWHYa TEeHJIApHU
CaKJIOBUM OynakyiapHu
aMIUTApuKaIUsIan Y4YH
KYJUTAHWJIAIU.

the process of allocating a
given DNA sequence and
production of many copies of
it in vitro. DNA Cloning
often used to amplify
fragments containing the
genes, and any other
sequences - for example,
promoters, coding
sequences, and chemically
synthesized oligonucleotides
of random DNA segments.

JTHK
3JjieKTpodope3

aHanuTuK ycyn 0ymu6, JJHK
dbparmMeHTIapUHU Vraamu
(Y3yHJIMTH) Ba IIaKJIMra Kapao
aXpaTuiiaa UILTATHIAH.
Hamynanapra Oepwiiran
JNEKTP MaWJOHUHUHT Ky4dH
JHK ¢parmentnapunu ren

Oyiinab kyuumra MaxOyp
KWJIagu. JITHK
MOJIEKYJTaCHHUHT raKap-
docdar acocu MaH(pui
3apsyianrann - yuyH  JHK
3aHKUpPIIApU MaHpUH
3apsiIaHraH KaToJdaH
MycOar 3apsijaHTaH aHOJATa
TOMOH XapakaTjaaHa/u.
Hucbartan Y3YHPOK
MoJIeKyJianap CEKUHPOK

Ky4aJu, HEraku ynap Treija

is an analytical method used
to separate DNA fragments
by size (length) and shape
(in case of DNA secondary
structure forms, such as
pins). The forces of the
electric field applied to the
samples, DNA fragments are
forced to migrate through the

gel. Sugar-phosphate
backbone of DNA is
negatively  charged and

therefore the DNA strand
moving from the cathode,
negatively  charged, the
positive  anode.  Longer
molecules migrate  more
slowly as delayed gel,
shorter molecules move
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yuutanu6 — konaam.  Kanra | faster.
MOJIEKyJlajgap  3ca  Te3pOK
XapakaTJIaHa]lu.

HNukn pubocoma JIHK | (Abbr. ITS). Noncoding

TPAHCKPHIIIMAJ | TPAHCKPHUIIIIHOH regions  separating  the

aHyBYM crmeiicep | OUPIUKIAPUHUHT anoxma | individual components of the

(xuck. ITS). KOMITOHEHTJIApUHA ribosomal DNA transcription
KOJyIaMaiiiuran unit. These regions are
ydacTKaJapHIup. by | characterized by a high
yuactkanap pPHK renmapura | polymorphism compared to
HucOaTaH tokopu | IRNA genes, and therefore,
noJauMophu3M Owian | @S intergenic spacers are
axpasmb Typamu Ba myHuHT | used as genetic markers of
yuyyH  Xyaad  renmapapo | ribosomal DNA loci.
crielicepiap kabu pubocoma
JIHK nokyclnapuHUHT T€HETHK
MapKepJiapu cudarua
UIUTATHIA/IN.

Knagucruka (xkamumru roHonyama klados - | (From the ancient Greek
tapMoKk) —  ¢unorederuk | (klados) -. Branch) - the
CUCTEMATUKAHUHT direction of phylogenetic
17875 E:MZ 00007910700 Knanucruk | systematics. Features
amamu€THUHT  y3ura  xoc | cladistic practice to use so-
xuxatn kmaguctuk  taxymia | called  cladistic  analysis
(TakcoHIap ypracunaru | (rigorous argumentation
KapUHIOILINK aJloKajgapHu | sSchemes in the
PEKOHCTPYKITUS Kumia | reconstruction of the familial
apryMeHTalMssHUHT  Karbuid | relationship between taxa),
CXEeMacH), monoduusiam | the strict sense of monophyly
TYITYHUIII Ba|and demand one-to-one
JOWMXANIAII THPUIITaH correspondence between the
¢unorenns Owian wmepapxuk | reconstructed phylogeny and
kinaccudukanus  ypracunmaru | hierarchical classification.
Oup XuJ YXIIANUIMKHU Tayiad
KWJIHII XACOOJIaHA .

KnagucTuk XO3UPru raiTua kaOyun | the basis for most currently

TAXJIHII KUJIMHTaH ouostoruk | accepted biological
kiaccupukanusHuar  acocw | classifications  built  taking
O0ynmu6, Ttupuk opranm3miiap | into account the familial
ypracumaru MyHocabatiaapau | relationship between living
XHCOOTa OJIaJIH. organisms.

Kaanorpamma (uarmzua  cladogram) - | (English cladogram.) - One
3aMOHaBUI ounonoruk | of the basic concepts in
CUCTEMATHUKAJAra acocuii | modern biological
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TyITyHYa — JapaxXTCUMOH rpad
0ynn0, TakCOHJIap YpTacuaaru
CUHTWUTUK MYyHOCa0aTIapuHH
aKC ATTUPAJIH.

systematics - tree graph
showing the relationship of
nursing relationship between
taxa.

Koncnenmudura | Ononoruk coxa | this concept in the field of

UK tymyHdacuaup. Mxku €xum | biology. Two or more
VHIAH OpTHK opranusmiap, | individual organisms,
nomyJsusuiap KM Takcomnap | populations or taxa are
ourra OHMOJIOTHK typra | conspecific if they belong to
TETHIILTH oyica ynap | the same biological species.
KOHCHEIM(UK XHCOOIaHATH.

JInrupaam MOJIEKYJISIP ouostorusaa | @ term used in molecular
UIIaTHIyBYM atama OymmO, | biology, which means the
HYKJICMH  KHCJIOTa HMKKUTa | connection of two nucleic
monekynacuauHr JIHK-nuraza | acid molecules with a DNA
depmeHTH épnamuna | ligase enzyme.
OMPHUKUIIIMHYU aHTJIATa] Il

Murtoxonapuai | Mutoxonapusaa xoimamran | Mitochondrial DNA - DNA

JTHK JIHK localized in the

mitochondria.

MouJekyJsip nojauMep MakpomoJekyiamap | way to establish  Kinship

¢punorenernka | — JHK, PHK Ba | between living organisms
OKCHJUTApHHHT CTpykTypacuuu | based on the study of the
YypraHwim — acocuga  TUPHK | Structure of polymer
OpraHu3MJIap ypracumaru | macromolecules - DNA,
Kapungonunk  amokanapuau | RNA and proteins. The
Kapop TomTupyBuum  ycyi. |result of a  molecular
Mounekynsip-(huaoreHeTHK phylogenetic analysis is the
TaXJIMJTHUHT HAaTW)Kacu TUPHK | construction of a
opramm3miap  ¢uiorenetuk | phylogenetic tree of living
IaKapacuHH Ty3HII | 0rganisms.
XUCOOJIaHAIH.

Monoduius (kamumru toHOHuYama “omrra” | (Ancient Greek -. "One", and

Ba “ommaBuii  aBmonm’) —
TaKCOHJApHK OuTTa SroHa
YyMyMUH — @XAOAJaH  Kenuo

YUKUALITUIUD. 3aMoHaBHUH
TacaBBypJiapra acocas,
MOHO(UIIETUK Ba OHMOJIOTHUK

cUCcTEMaTHKaga TaXMUHUU
SIKAH QXK IOJHUHT Oapua
MabJIyM OYJraH aBlIOJJIApHU

- "family clan™) - the origin
of the taxa from a common
ancestor.  According  to
modern concepts,
monophyletic in biological
taxonomy is a group that
includes all known
descendants of the nearest
ancestor of the hypothetical,
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V3 AUura OJIaIH.
MonodunusHu 0ab3aH
royiorns 1e6 XxaM aTalajy.

the total only for the
members of this group and
for anyone else. Sometimes
monophyly in the sense
accepted definition called
golofiliey (see. Below).

MyTanus Myranus, y3rapui, anMamaii | In biology, a mutation is the
— THPUK OpraHU3MJIapra Xxoc permanent alteration of the
XycycusT. bynma npcwuii nucleotide sequence of the
nHpopManus Eku OeNTHIap genome of an organism,
TaOunii Ba UpCHA OMUILIIAP virus, orextrachromosomal
TabCHpHUa OUpIaHura DNA or other genetic
y3rapu0, ssHTH OapKapop elements. Mutations result
oenruIap XOCHI KHJIaIu, from errors during DNA
KeWnHYAIK Oy Oenrumiap replication or other types of
HACJIJIaH HAcjIra YTHUIII damage to DNA, which then
XyCycusiTUTa 3ra Oy Iaau. may undergo error-prone
Wpcwuii acoCHUHT ¥3rapuii repair (especially
XapakTepura kapad myramust | microhomology-mediated
TCHOMJIH, XpOMOCOMAJIH Ba end joining), or cause an
TCHJIM MyTalysiapra error during other forms of
oymunagu. Xyxaiipa sapocu | repair, or else may cause an
OwtaH OOFIMK OYyIMaraH error during replication
TCHJIAPHUHT MYTaIUsACH (translesion synthesis).
MUTOINNIA3MAaTHUK MyTaluA I[€6
aTajgaau.

MyTarene3 MyrareHnes - tupuk | Mutagenesis - is a process by

Ta0uuii éxn OpraHu3MIIap renetk | which the genetic information

CIIOHTAaH MaTepraH tabcupu | Of an organism is changed,
noupacuaa  coamp  OynmO, | resulting in a mutation. It may|
OyHIa TaIIK{ MYXHUT | OCCUr spontaneously in nature,
OMUJUTAPUHUHT MyTareH | Or as a result of exposure to
TabCUPH, spHU | mutagens. It can also be
ynpTpabunadina, paauarus, | achieved experimentally using
KUMEBUI MyTrareHiap. laboratory procedures.

Konramunamusa | Kontamuuanus - tagkuk | Contamination IS the
KMJIMHAETraH HaMyHaHUHT | presence of an unwanted
Oerona ouostoruk | constituent, contaminant or
MaTepuasap Ownan | Impurity in a material,
3apapiIaHuIIz physical  body, natural

environment, workplace, etc.
IMapadniaus (kamumru roHonuagan —€uuaa | (Ancient Greek and -series -

Ba OUJIaBUM
MOHOGbUITUS

aBiIoa)  —
TYIIyHYaCHTa

Family clan.) - A concept
which has arisen as a result
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(bUITOTeHETUK CHCTEMaTHKa
Joupacuia sHajaa KyWwIHMPOK
KAaTHbUUIINK oepui
HaTWKacuaa TMaigo Oyirax
tymrynuaaup. [lapaduneruk
rypyxjgap ne0  TaXMUHUU
YMYMHI QXK JOJHUHT
apnomyapuau  ¢akar  Oup
KUCMUHHM Y3 W4YHWra OJIyBUU
rypyxJiapra auTuiIagu.

of giving greater rigor the
concept of  monophyly
within phylogenetic
systematics. Paraphyletic
groups are called groups,
including only a part of the
descendants of the
hypothetical common
ancestor  (more  formal
definition reads: paraphyletic
group is obtained from a
monophyletic by
withdrawing from the last
one terminal group).

Mnasvua JHK | [Tnasmuna tapkubunaru DNA, leading into the
o6ynran JIHK plasmid.
IMaasmuaa JIHKHuHT KaTtTa OyamMaraHn Small DNA molecule is
MOJICKYJIaCH, TCHOM physically separate from the
XpoMacoMacHuaH TaOuHii chromosome and genomic
aJloXu/ia Ba aBTOHOM able to replicate
PETUTHKAIHS KHJIHIITa autonomously
Ja€KaATIN
IMoanmepa3aiu | MOJEKYJSp ouosorusiHuHr | experimental  method  in
3aHKHP TaAKMKOT Metomu  OynmO, | molecular Dbiology, which
peakuusicu OHMOJIOTHK marepuanza | allows to  achieve a
(TILLP) (HaMyHaja) HykJIenH kucioTa | significant increase in low
(AHK) ¢dparmenTiiapunu | concentrations of  specific
ce3uIapIiu napaxcanaa | nucleic  acid  fragments
KynainTupuo oepyBun | (DNA) in the biological
YCYILIUP. material (sample).
Moanpuaus (kamumru  roHOHYama  kym | (Ancient Greek -. And many,

COHJIM Ba —OWJIABHI aBJIOA) —

TaKCOHHU TypJin XUJI
aBJIOJIJIapJiaH KeJmo
YUKUIIUIUD. buonoruk

CUCTEMAaTHKa/a TMOJU(PUICTUK
ne0 yHM TalKuid KHIyBYH
KeH)Ka TypyXJIapHU Ma3Kyp
rypyxra KupMmaiaurad OOIIKa
rypyxjiap OujaH HucOartaH

SIKUH KapUHIOIUIUTH
UCOOT/IaHTaH rypyxra
alTHIaaN. YHn ojarna

and - family clan) - the
origin of taxa from different
ancestors. Polyphyletic in
biological taxonomy is a
group for which is not
contested a close relationship
of its constituent sub-groups
with other groups, are not
included in  this. Her
selection is usually based on
a superficial similarity that
arose convergent or parallel.
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KOHBEPreHT €KW  mapajuien
XoJila Tapgo OViaraH Ho3aku
YXIIAIUTAK acocujia
aKpaTHIIAIN

HMomyasimust Oy xoHcreruuk uaauBuIap @ group of  conspecific
rypyxu 0ymu6, y nemorpadux, | individuals that
TCHETHK EKun makoH | demographically, genetically
KUXATHIaH Oomika | or spatially separated from
WH/IUBUIIAD rypyxunas | other groups of individuals.
aXpanuob Typaim.

Ipaiimep oy HOHK wmonekynacumaru |it is a short RNA -
KHCKa PHK- cakjoBuH | containing fragment in the
dparmeHT oymu6, | DNA molecule required for

PEeIUTMKALUSAHA  WMHUIUAIUSACH
YUyH MYXUMJIUDP.

replication initiation.

Pean BakTaarn
P

Pean Bakrtnaru I13P (Real-time
PCR) - monumep 3aHXHPJIH
pPEaKIUSICHHUHT JabopaTopus
ycynu 0ynuo, Oup BakTAa
aMITUUKAIUSIIANT Ba Ma3Kyp
JIHK moinexynacuHuHT
MHKIOPHWHM yiIyaniaa
dornananuiaaau. Peanx BakT
[13P ycynu 6up BakTAa
HamyHajaru ysura xoc JJHK
KEeTMa-KETJIMKHUHT
MUKJIOPUHHU aHUKJIAII Ba
JNETEKUMSCUHU Y3 UUNUTa
0JIaJIu.

A real-time polymerase
chain reaction is a laboratory
technique of molecular
biology based on the
polymerase chain reaction
(PCR). It monitors the
amplification of a targeted
DNA molecule during the
PCR, i.e. in real-time, and
not at its end, as in
conventional PCR.

PexoMOuHAHT JIHKuuar xumep monekyiacu, | DNA chimeric molecule
JTHK TYpJIH TaOMaTIn composed of fragments of
dbparMeHTIapaaH Ty3WITaH different origin.
PecTpuknms Maxcyc depmenr | section of the DNA chain,
(pecTpuKTasa) ToMoHHaH | implemented a  special
amanra ommpuiyBun JIHK | enzyme (restriction enzyme).
3aHXMUPUHHUHT OY THHUIITUIND.
PecTpukumnon oy remom JIHK  cunum | (RFLP, Restriction fragment
(¢pparmeHTIap pecTpuKIMs SHIAOHYyKIeasacH | length polymorphism,
y3yHJAMrHHuHr | épmamuaa  kecwO,  xocwn | RFLP) - is a method of
noumMopdusmMu | Oyiran dbparmenTiiapuu | investigation of genomic
(RFLP) (pPECTpUKTIAPHHM) reas- | DNA by cutting the DNA
anekTpodopes (JIHK | with restriction
anekTpodopes) Hymu Owumnan | pomoschyuendonukleaz and
TaJKUK KHJIYBUH YCYJIUAP further analysis of the
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resulting fragments
(restriction fragments) size
by gel electrophoresis
(electrophoresis of DNA).

Pudocoman
JTHK

pubocoman PHK uu xomnoBun
aokyc. Opmatrna Oy karra Ba
Mypakkad  Ty3uwiuinura ora
JIoKyc Oynub, Oup-Oupuman
reHsapapo crhericepiap Ouman
aXpalraH KaTTa MHUKIOpIaru
TaKpOPJIAaHYBYH
OupJIMKIapaaH ubopar.
TakpopnanyBun OUPIUK Xap
outTa WHIUBUTyall Ba
pubocoman PHK  napuaunr
OouTTanaH HYCXaCHUHU
cakJiammu.

The locus encoding
ribosomal RNA. Usually it is
large and difficult to
organize locus, consisting of
a large number of repeating
units, separated by intergenic
spacer. Repeat unit
comprises a single copy of
each individual gene of
ribosomal RNA, which is
located between the
sequences of internal
transcribed spacers.

Takcon

(moTMHUamaH taxa; KaJaMMIHU
IOHOHYAa aH “TapTud”,
“Ty3miaMma’) — yMyMH#H Xocca
Ba oenrunap acocuaa
OupJiairyBuu JTUCKPET
00BEKTIapAaH TAIIKUJ TONTaH
KJ1accuduKaIysaara

IypyXAaup.

(Latin taxon, plural taxa;
from the ancient Greek
"order, arrangement,
organization."...) - A group
classification, consisting of
discrete objects, united on
the basis of common
properties and attributes.

Takconomus

(kagUMIy FOHOHYAMAH TY3YyM,
TapTHO  Ba  KOHYH)  —
tacHupam (knaccudukarms)
Ba THU3WMJIAIT
(cucreMartu3arusi) HUHT
TaMOMWJUIapu Ba aMaJUETH
XaKUAJIaT¥ TAbJIUMOT.

(From the ancient Greek -
BUD, order, and -. The law)
- the teaching of the
principles and practice of
classification and
systematization.

dusiorenus

OMONIOTUSIHUHT  OUp  KUCMU
O0ynub, opraHu3MIIApHU OUp-
oupuaan KeJno YUKHIII
MyaMMOJIAPUHU YPTraHa/IH.

part of biology, considering
the origin of organisms from
one another.
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AJTABUETJIAP PYUXATH

I. Mebépuii- XyKYKHH Xy#UKaT/Iap Ba NPe3HIEHT acapjiapu

. V36exucron PecniyOommukacu Ipesnnentununr 2015 #inn 12 urongaru “Onuit
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