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Kupum

Jlactyp Y36ekucron Pecry6nukacu ITpesunentununr 2015 fimn 12 miongaru
“Onmuit  TabaUMM MyaccacCaJlapMHHHI pax0ap Ba Megaror KaJapllapuHH KaiiTa
Tali€piaml Ba MajJaKaCMHHU OLIMPHII TU3MMHUHH SHaJa TAKOMWLIAIITHPHUIL 4Opa-
tanoupnapu  Tyrpucuga’tu  [1D-4732-conmm, 2017 #un7  deBpangaru
“V36ekucToH PecryOnMKacHHM sHAJAa PUBONIAHTHPUIN OYifmua Xapakatiap
crparerusicu Tyrpucuaa’ tv [1P-4947-connu @apmonnapu, myHuHraek 2017 vnin
20 anpenmarn  “Onauid  TabJIUM TU3MMHUHU SHAJA PUBOXKJIAHTUPHUII Yopa-
tapoupnapu  tyrpucuaa’tu  [IK-2909-connmu kapopu xamaa 2019  iun
27 aBryctnaru “Onuil TabjiMM Myaccacajapu paxOap Ba HeAaror KajapiapUuHUHT
Y3IyKCH3 MAJIAKACUHU OLUIMPUII TU3UMUHHU KOPUHM ATUII TyFpucuaa tu [1d-5789
— couynn PapmoHuza OenruiaHral yCTyBop Basudanap Ma3MyHUJAH Keauo
YUKKaH XoJija Ty3wiraH OYynuO, y OJud TabluM Myaccacallapu I[elaror
KaIpJapuHUHT KacO MaxopaTd XamjJa HMHHOBAalMOH  KOMIETEHTIUTHHU
PUBOKJIAHTUPHILL, COXara OHJ WJIFOP XOPIKUN TaxkpubOanap, SHrH OWIMM Ba
MaJIaKaJIapHM y3JAalITUPUL, ITYHUHIIEK aMAIMETTA )KOPUH ITUI KYHUKMAJIAPUHU
TaKOMWUIAIITUPUIIHU MaKcaJ KHJIaIH.

Kamusar Ttapakku€tu HadakaT MamiIakaT HUKTUCOAUN CAJIOXUSTUHUHT
IOKCAKJIMTH OuiiaH, Oanku Oy cajoXuar xap OUp MHCOHHUHT KaMoJ TOIMUIIU Ba
YUFYH pUBOXJIAHUIINIA KAHYAIUK WYHAITUPUITAHIUTY, UHHOBALIMSUIAPHU TaJI0UK
ATWITAHJIUTH OWJIaH XaM yimyaHaau. Jlemak, TabJiuM TU3UMH caMapajopJIMTMHU
OILIMPUII, TeIarorJapHu 3aMOHABUN OMIIMM XaM/la aMajInil KYHUKMa Ba Majiakaiap
OwiaH KypOJUIAaHTUPHUIL, YeT B3 WIFOp TaxpuOalapyuHU YPraHuil Ba TabIuM
amManuéTura TaAdUK dTUII OYTYHIM KyHHUHT 10s3ap0 Basudacuaup. “Moiekymsp
300JI0TMs” MOZAYJM ailHaH MaHa WOIy MyHanuugard macalajlapHU Xajad ATHIIra
KApaTUJITraH.

VHiaH Tamkapu, Oy HYHANMIIZArd Xaikapo Ba Y30EKMCTOHZA OIHG
OopunaéTran WIMUN TaJKUKOTIap Ba yJIApHUHT aXaMUATH TYFPUCHAA MAbIyMOT
Gepunany. YpraHumaéTraH Typiap HYKICOTHHIAP KEeTMA-KeTIHTHHH XAaJIKapo
ren0Oank 6azacura (NCBI) xoinamTupuin Kouaacu Ba Hyiapy TaHUILITAPHUIAIH.

MoayJaHMHI MaKcaau Ba Baszudagapu

“XaiiBOHJIap TeHOCHCTEMATHKACH Ba (PUiIoreHeTMKACH’ MOAYJIMHUHT
MAaKCaJAM: IeNaror KaJapJlapHu KauTa Tau€piaml Ba Majlaka OIUMPUII KYypCH
TUHIJIOBUUJIAPUHHU XaMBOHJIAp FEHOCUCTEMATUKACUTa OUJT MabJIyMOTJIapHU Oepulll,
YHHM Oa)KapHUILIHUHT WIMMI- METOAMK Ba aMaUi >KMXATJIapy OWJIaH TaHUIITHPULI,
WIMHNA-TQAKUKOT J1a0OpaTOPUSCH IIAPOUTHUIA YHM amalira OUIMPUIIHUHT [IapT
HIApOUTIApU OUJIaH TAaHHUILAIHUIIAP.

TunrnoBumnap ymOy ¢anHu y3mamTupum — Oopacuga  XaWBOHIAp
tykumacuaan renom JIHK axparum, III[P-ammnudukanusa yTkaszum maprt-
[IApOUTIApPU Ba Makcaau, renp-anekrpodope3s opkamun pJHK Ba wmrJHK
KOHUEHTpauscu anukiam, [II[P maxcynoTtnapuHum To3anam, CEKBEHUpJAIIra
Oepull, OJMMHraH HYKJIEOTHANAp KeTMma-kernuru Bioedit nactypuma Tyrpuiar,
TaxJIJI Y4YyH TaHJaHraH KeTMma-kenmknapHu Tty3uml, ClustalW pactypnapu
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épraMuia HyKJICOTHJIAp KeTMa-KETIMTUHUA TEKUCJIAIl WILIApUHU 00 Oopwil,
reHO0aHK 0a3zacu MablyMOTJapu OWIAH COJUIITHPHUIL, OJIMHIAH HaTUXKaiaap
acocujla TYpHUHT aHUKJIAII €KW SHTU TYP XaKuJa MabllyMOT OepuIIajiu.

Iy caGabmu memaror KaapjapHU KalTa Taiépiail Ba Majaka OIIMPHII
KypCcH TUHIJIOBUMJIApUra HaHO3appadaiapiaH TypJapHU aHUKJIAILIAa MOJIEKYJISp
TaKCOHOMHUS YCYJIHIaH KeHT (oianmaHui uymiapuau ound Oepuin Ba Oy dhaHHU
Ouonorus Ba Oollka Typaoll (aHiap coxajlapuja Ienaror KajapliapHu KalTta
Tai€pnam Ba Majlaka OLIMPUII Kypcuaa OWiauM oJIa€TraH THHIJIOBUMIIApra
ypraTuil 3aMoH Tajnabura MyBO(MUKINTH OMIIaH aXpaTtud Typaau.

Mopaya 0yiinya THHIVIOBYMJIAPDHUHT OMJIMMH, KYHUKMACH, MAJIaKaCH Ba
KOMIIeTEHIUSJIAPUTa KYHMJIaIUraH Tajgadaap

“XaliBoHiap TreHOCHMCTEMaTUKacH Ba  (UIOTEHEeTUKAcH  MOMAYJIHMHU
Y3IaTUPHUIL )Kapa€HU1a aMajra OMIMPUIIaIUTrad Macajiagap JOMpacua:

Tunriaosuu:

- XO3UPI'¥ 3aMOH XaWBOHJIAp MOJIEKYJISIP CUCTEMATUKACH Ba (PUIIOT€HETHKACU
OHuJl MabJIyMOTJIap;

- [T P-amnudukanys YTKa3UIIl MapT-IIapoUuTiIapy Ba MaKCaJiu;

- TeJIb-3JIeKTpO(dope3 YTKA3HUIIL

-monekynsip kinonnam. JIHK Ttpanchopmanuscn Ba yHM TapKaTuI.
IInasmupa JIHKcu;

- [II[P maxcynoTnapuHu To3aall, CeKBeHUpIIaIra OepHil;

- OJIMHTaH HYKJICOTUAJIap KEeTMa-KETJIUTU acoCHIa TypJapHU UACHTU(UKALIHS
KWJINIII,

-TypAau Tporpammainapia (GWIOreHETUK JapaxTHU Ty3WII Ba YHIaH
doitnananuir;

- OJIMHTaH HYKJICOTUIap KETMa-KETJINTUHH XaNKapo ['enbank
KOMITAIUITUPUIL KaOUJIADHU OUIUUIU KEPAK;

Tunriosuu:

- xamBonsap tykumacugan renom JJHK axparui;

- TIP-ammmmdukanus YTKa3uIIL;

- Tenb-3JIeKTpodope3 Ky HuI;

- OJIMHTaH HYKIJIEOTHIJIap KeTMa-KeTnuru Oyiuda Blast gactypu opkamu
(NCBI) typnapau uneHTH(UKAIUS KWW KYHUKMAAapuea >Ta OYIvmm
JIO3UM;

- TwunnoBum:
- renoM JIHKcunm axparum. JIHK-mrpuxkona;
- MOJEKYJsp MabIyMOTJIap acocuja YMypTKacusnap (UIOreHeTUKacH
aHUKJIALI,
* - 3aMOHaBUI OMOJIOTHSHUHI IOTYKJapUHHU, (PEPMEHT Ba OKCHJI MYXaHJUCIIUIU
ycysuiapuaaH (GoianaHull Manakaiapuza 5ra OyIuim J031M;
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TunrioBun:

- XallBOHJIap T€HOCUCTEMATUKACH METOAJIApHUIaH aManuéraa QoiiianaHull;

- TEHJIApHM Ba TEHOMJIADHUM CHUKBEHCJAIl METOJIWJAH, OKOPU MaxcCyJaop
CUKBEHCJIAIl TEXHOJOTUACH IaH aMauéTaa QoiiiamaHu;

- “MOJIEKYyJISIp TaKCOHOMUS~ yciayOM OpKaiu Oaxciau Ba SHIUM TypJlapHU
aHUKJIAIl,

- (usoreHeTuk napaxT TY3WII Ba TypJIApHU MOJEKYJsp (UIOTEHUSICUHU
Yypranuin Kabu KOMIeTeHIUSIJIAPHH T AJUIAIIU JIO3UM.

Moay/iHM TAIIKKWJI 3THII BA YTKA3WII Oyiin4ya TaBcUsijiap

‘“XalBOHJIap TEHOCUCTEMATHKACH Ba (DUIOTCHETHKACH MOJYJIM Mabpy3a Ba
amMaJluii MalIFyJa0Tiap MWAaKIuaa oiud Oopumaiu.

KypcHu yxutni xapa€Huja TabJIMMHUHT 3aMOHABUM METOJIapH, ITEJarOTUK
TEXHOJIOTHUSJIAD Ba aXOOpPOT-KOMMYHHMKALMA TEXHOJIOTHSUIApU  KYJIAaHWIMILIN
Ha3ap/a TYTUJITaH:

-Mabpy3a Aapciapuia 3aMOHABHI KOMIIBIOTEpP TEXHOJIOTHSIApU EpaamMuaa
MIPE3EHTAMOH TAaKJIUMOT Ba JJIEKTPOH-IUIAKTUK TEXHOJIOTHIAP/IaH;

- YTKa3WIAIUIraH aMaJlnii MAIIFyJIoTiapAa TEXHUK BOCUTAaNapIaH, dKCIpecc-
CYypoBIap, TECT CYpPOBIApPHU, aKJIUN XYXKYM, FypyXJu (UKpJall, KUUUK TypyxJjap
OuJiaH MIIall, KOJUIOKBUYM YTKa3MIll, Ba OOIIKA MHTEPAKTUB TABhJIUM YCYJUIAPUHU
KYJUTall Ha3ap/1a TYTHJIAU.

MoayJHMHT YKYB peskajaaru 00mKa MoayJ/uiap Onjiad OOFJIUKJINTH Ba
Y3BUHJIUTH

“XaiBoHIIap F€HOCUCTEMATHKACH Ba ¢unorenetTukacu” paHHU
Y3JAIITHPUILAA [Iearor KaapjaapHu KauTa Tauépiiall Ba Majlaka OLIUPHUILI KypCH
TUHIJIOBUMJIApU OUOJIOTHSIAH: 300JI0THS, Mapa3uToJiorusi, OOTaHWKA, T€HETHKa,
MOJIEKYJIsIp Ouosorusi, OMOXUMUsl Ba GU3HOJIOTUS KOHYHJIAPHU XaKuja TyllyH4Yara
ra OYynuuuiapu Kepak. 300JOTHSJAH TYpPJApHUHT OHOJIOTHK XWJIMAa-XWUJUIMIH,
Typiap WYugard noJuMoppus3M MyaMMOCH, CHCTeMaTHKacu; OMOXMMHUSNIAH -
dbepMeHTaTUB peakuusjap MEXaHW3MIIapu, WIUIAl JKapaéHiapu; Xyskaiipa
Ovonoruacuian - Xykailpa TY3WIMILIH, XyXalpaaa acocuil >xkapaéHIapHUHT
KEUMIIH, XyKalpaJapHUHT Kynaiuim; mojiekynap ouosnorusiaad - JJHK Ba PHK
TY3WIHIIN, UHTPOTPECCHUS, TPAHCKPUIIIUS, TPAHCISALUS KOHYHJIapU, pudbocomanap
TY3WIHIIN, TEHETUK KOJ CTPYKTypa 3JIEMEHTJIapH XaKuJa eTapiu Owiumra sra
OynuIUIapy mapT.

Moay/JITHMHI 0JIMH TAbJIUMAAru YPHU
MopaynHu y3nalITUpUII OPKAJIA THHIJIOBYMIIAD 3aMOHAaBUU “XanBOHJIAP
Ir€HOCUCTEMATUKacu Ba (PUIIOTEHETHKAcu’ YCYJIMHM YPHMHU YpraHWI, TaXJIul
ATHII, aMajja KyJulam Ba OaxoJsamra Joup KacOMM KOMIIETEHTIMKKa Jra
oynamunap.



“XailBOHJIap reHOCHCTEMATHKACH Ba (PUIIOTEeHEeTUKACH MOAYJIM Oyiin4a
€oaTJIap TAKCUMOTH
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XalBOHOT OJJAMHUHUHT OMOJIOTMK CHCTEMaTHKACH. 2 2
I'enocucremaruka
2 | Monekynsap ¢unoreHeTuka 2 2
JIHK-mrpuxkomiam 2 2
4 | I'enom JIHKcunu axxpatum, ITLP, 4 4
Onexrpodopes, [TIP Mmaxcynormapunu To3aari.
XO3Upru 3aMOH XaWBOHOT OJIAaMU MOJIEKYJIAP 2 2
TaKCOHOMHUSACH  Ba  (PUJIOTEHETHKACH  OHJ]
MabJIyMOTJIap
6 [TIIP JJHK — auarnocTuka 4 4
AKamu 16 coar 16 4 | 8| 4

HA3APUI MAIIFYJOTJAP MABMYHHU

1-maB3y:XaBOHOT OJIAMMHMHI OMOJIOTHK CHCTEMATUKACH.
I'enocucremaruka.

XalBOHOT OJJAMUHUHT OMOJIOTUK cucTeMarukacH. I'eHocucremaruka. Typriap
xunMma-xuiaurd. baxcnu typnap. Typnapu wumparu nonumopdusm. XalBOHOT
oJIaMH OMOXWJIMA-XWJUIUTH YPraHUIa MOJIEKYJISP-TeHETHKA YCYJUIapHU KYialiu
TapUXHU.

2-magB3y: MoJiekyJsp puioreHeTnka.

Monekynsip ~ ¢unoreneruka.  Molnekynsp — MablIymMoOTIap  acocuia
yMmypTKacuznap ¢uiaoreHeTukacu. PunoreHetukanu (aH cudaTuaa SpaTUIUII
uctukOonu. Knagueruk Taximi.

AMAJIMA MAIIFYJOTJAP MA3SMYHHU

YKyB MalIFyioTIapHy TaIIKWUJI 3TUII Ba YTKazuil Oyitnya Y3P @A 3oonorus
UHCTUTYTH Mounekysap Ouoioruss Ba OUOTEXHOJOTHS JIA0OPATOPUSICH WIMUN
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XOJUMIIApU TOMOHHJIAH KypcaTMa Ba TaBCUsIap MILIA0 YMKWIaau. YHJa Meaaror
KaJpJapHu KaiTa Tal€piiall Ba MaJlaka OLIMPHUII KypCH THUHIVIOBUMIIAPU ACOCUU
Mabpy3a MaB3yJapu OViinua onraH OWIMM Ba KYHUKMaJapuHU aMaui
MalFyiaoTaap onaub Oopuin kapaéHuja sHajga OoWuTaguiap.  AmManui
MalIFyJI0TIapHU YTKa3uaa ymly yadoparopusiiard MapxyJ WIMHM aH>XOM Ba
KUX03JIap Ba KMCMaH peaktuBiapaad doigananunanu. Lllynunraex, napciuk Ba
VKyB KYJUlaHManap acocuja THUHIJIOBUMJIAD OWUJMMIIAPUHM MYCTaxKamJialira
SPUIIMIN, TapKaTMa MaTepuaiapiaH QoWganaHuil, WIMHA Makoianap Ba
TE3UCIapHU Tailépraml OpKajdu THHIJIOBUMIAD OWJIMMHUHHU OUIMPHUII, MaB3yJap
Oyiinua KyprasmManu Kypoyuiap Taiépiar Ba OOKagap TaBCHs STHIIAH.

AManuii MaIIFyJI0TIAp KeNWIIMITaH IIapTHOMA acocuaa Y3P  dammap
akazeMusicd 300J0THsl MHCTUTYTH Monekynsap Ouonoruss Ba OHOTEXHOJOTHUS
naboparopuscuaa oaud 6opunaau.

1 - amanauii MalIFyJaoT:
JHK-mrpuxxkoaJiami.

JHK-mrpuxkommam. Monexkyisip Taxyauuiapaa KyJUITaHWIAIATraH MapKeEpIIap.

2 - amaJamii MalIFyJIoT:
I'enom IHKcunu axxparuu IIIP, 3nekrpodopes, ITIP
MAaxcCyJI0TJIAPHHU TO3aJIalll.

I'enom JIHKcunu axparum, [P, snextpodopes, TP maxcynoTmapau
to3anam. Monekynsp kionnam. JHK Tpanchopmanmsicu Ba yHU TapKATHILL
ITnazmuga JIHKcw.

3- amajIuii MalIFyJIoT:
X03Mpru 3aMOH XaliBOHOT 0JIAMHU MOJIEKYJISIP TAKCOHOMMSICH Ba
punoreHeTuxkacu ou MabJIYMOTIAP

Xo3upru 3aMOH  XaWBOHOT OJJaMHd  MOJICKYJISIp TaKCOHOMMSCH — Ba
dbunoreHeTUKacH Ol MabIyMOTIIAp. buonndopmaTuk JIacTypriapa
HYKJICOTH]ITIAp KETMA-KETJINTH acocuia (PUIIOTEHETHK JapaxTiap Ty3ull Ba YHIAH
ol nananuiI.

KYUMA MAIIFYJOT MABMYHHU

Kyuma wMamrynoraap Moayd coxacu Oyiuda eTakyd OJIMA TabiuM
Kadeapanapu Ba WIMHM-TAJKUKOT Myaccacajlapy JlabopaTtopusiapu xamja uuuiad
YUKAPUIIT KOPXOHAJApW OyIuMIIapuaa TaIllKuid dTUiaau. MasKyp MaImFynoTiap
coxara ouJ 10y13ap0 MaB3yriap/a Taxpuba-CMHOB Ba Ja00paTopus MallFyJIoTiaapu
XamMa TaHUIIYB aManué€Tu makiapuna onaud Oopunamu. llyrwHTrnexk,
TabKUIJIAHTAH MYaccacajlap Ba KOPXOHAJAP €TAK4YM MYTAXacCCUCIApU TOMOHHIAH
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pecryOiiika Ba XOPIKMN WIMHIM MapkKasnapAa coxa HyHalIMIIuia amaira
OIIMPWIIAETTaH WIFOP WIMHN Ba aMaJIMi TaJKUKOTIap OYirya TaXJIUIUN mapxJjap
OepWIIHILIA MaKcaira MyBOQUKIUD.

Kyuma mamrynotiap yayH KylWuaard MaB3yJiap TaBCUS dTUIAAU:

I-xyuma mamrynor: [P JIHK — nuarnocrtuka.

Kyuma wmamrynotnap Y3P ®anmap akagemuscd 300J0THS HHCTHTYTH
Monekymsip 61oJiorusi Ba OMOTEXHOJIOTHA JJabopaTopusicuaa ojud Gopusiaiu.

YKUTHII ITAKJIA
Maskyp Moayn Oyitnua Kyidugara YKUTHII IaKJIapyuaad Goiaananuiaiu:

- Mappy3ajap, amMaluii MalFyJoTiap (MabiyMmMOTiap Ba TEXHOJIOTUSJIAPHH
aHrna® oNMIl, AaKJIUui KU3UKHUIIHUA PHUBOKJIAHTUPHIN, Ha3apuil OWIMMIapHU
MyCTaxKamJiaill);

- JaBpa cyxbatiapu (kypuna€trad joiuxa edumiiapu Oyitnda Takiaud Oepui
KOOWJIMSTUHU OLIMPHI, SUIMTHUIL, WIPOK KWIMII Ba MaHTUKUNA XyJocanap
YUKapuI);

- Oaxc Ba MyHO3apanap (Jiouxajiap eyuMmMu OVilmya Januiiap Ba acoCiu
apryMEHTJIAPHUA TaKAUM KWIHIL, SIIMTUII Ba MyaMMoOJilap €YUMHUHU TOIHUII
KOOMJIMSITUHYU PUBOKIAHTUPHILI).

AJJABUETJAPPYUXATH
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3. Mup3zuées UI.M. Muinuii TapakkKuET WYIMMU3HU KaThUAT OUJIaH TaBOM
STTHPHG, SHTH Gockuura kytapamus — T.: “Y36ekucron”. 2017. — 592 6.

II. HopmaTuB-XyKyKHH Xy:KKaTJIap

4. V3b6exucron Pecry6nmkacuamar Koncrurymmscu. — T.: V36eKncToH.
2018.

5. V36exucron PecryGnukacuuunr “TabiuM Tyrpucuaa”’n KoryHn.

6. V36ekucron PecnyGmukacuuuar “Koppymimsara Kapiid — Kypamuil
TyFpucuaa’tu KonyHu.

7. V36ekucron Pecnyonukacu Ilpesupentununr 2015 #tun 12 urongaru
“Onmuii  TapIMM MyacacaJapUHUHI pax0ap Ba Ienaror KaJapJiapuHU KaiTta
Talépaanl Ba MajakaCMHU OLIMPUII TU3MMMHHU SHAJA TaKOMWJUIAIITHPUII 4Yopa-
tanoupnapu Tyrpucuaa’ tu [1d-4732-connu GapmMoHu.

8. V36exucron Pecny6mukacu Ipesunentunuur 2017 iinn 7 deBpangaru
“V36ekucToH PecryOnMKacHHM sHAJa PUBONIAHTHPHIN OYifmua Xapakatiap
cTparerusacu Tyrpucuaa’th 4947-consnn @apMoHH.

9. V36exucron Pecniy6mukacu Ipesunentunuar 2018 iinn 3 depanmaru
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“XOTUH-KU3MapHU KYJUla0-KyBBaTJIalll Ba OWJIA WHCTUTYTHHH MYyCTaxKamilail
coxacujmaru  QaosuATHA  TyOJaH  TaKOMWJUIAIUTUPHUINL  Yopa-Taadupiapu
TVrpucuaa’tu [1d-5325-connu dapMoHu.

10. V36ekucron Pecnyonukacu Ilpesupentununr 2019 itun 17 uronaaru
“2019-2023 jimmapna Mupszo YiayrGek HoMuzarn  Y30ekuctoH Mumii
YHUBEPCUTETHAA Tajlad IOKOpU OYJraH Maiakaiu KajpJjap Ta€piam TU3UMUHU
TyOJlaH TaKOMWUIAIITUPUIL Ba WIMHUN CaJOXUATUHU PUBOXKJIAHTUPH YOpa-
taaOupnapu Tyrpucuaa’tu 11K-4358-conmu Kapopu.

11. V36exucTon Peciyommukacu [lpesunentununr 2019 #iun 11 wtonmaru
«Onuit Ba ypTa Maxcyc TabJIuM THU3UMHra OOLIKAPYBHHUHT SIHTU TaMOWMIJIIApUHU
YKOpHUU TUT Yopa-Tanoupiapu tyrpucuna »ru [1K-4391- cornnu Kapopu.

12. V36exucTon Peciyommmkacu [lpesunentununr 2019 #iun 11 wtonmaru
«Onuii Ba ypTa Maxcyc TabJUM coxXacuja OOIIKAPYBHH HCIIOX KWJIMII Yopa-
tanoupnapu Tyrpucuga»tu [ID-5763-con GapMoHu.

13. V36ekucron Pecniy6imkacu ITpesunentununr 2019 imn 27 aBrycriaru
“Onuii TabiuM Myaccacalapu pax0ap Ba Menaror KaApJapUHUHT Y3JIYKCHU3
MajaKacuHU OLLIMPUII TU3UMUHU Kopui ATHIII TYFpUCUIa TH
[1D-5789-connu @apmMoHHU.

14. V36exucron Pecry6mukacu Ilpesmmentunnnr “2019-2021 immnapaa
V36exncron PecryGNMKACHHM HWHHOBAIIMOH DHBOMJIAHTHPHII CTPATETHACHHH
tacauktam Tyrpucuaa’tu 2018 itun 21 centsdopaaru [1D-5544-connu Gapmonu.

15. V36ekucTon Pecniyomukacu [lpesunentununr 2019 #iun 27 maiinaru
“V36exucTon PecryGnukacyia KOppYHIMATa KApIIi KypaLIMII TH3HMHHI SHAIA
TaKOMWJUIAIITUPHII Yopa-Tagoupiapu Tyrpucuaa’tu [1D-5729-con dapmonu.

16. V36exucron Pecniy6mukacu Ipesunentunuar 2017 iinn 2 depangaru
“Koppynuusra Kapiid Kypauldil Tyrpucuaa T Y30ekucToH Pecmy6imkacu
KOHYHUHUHT KOWJATApUHU amaira OUIMPHUII YOpa-TaaOoupiapu TYFpucuaa TU
[1K-2752-connmu Kapopwu.

17. Y36exucton PecnyGnukacu Ipesunentununr "Onuil TabIMM TH3UMUHH
siHa/Ia PUBOKJIAHTUPUII Yopa-Tanoupiapu tyrpucuaa’ v 2017 viun 20 anpengaru
[1K-2909-conmu Kapopu.

18. V36exucton Pecnybmukacu IIpesupentunuar “Onmii  MabIyMOTIH
MyTaxaccuciap Tal€pnam cupaTUHU OIIMPUIIAA MKTUCOAMET coXallapu Ba
TapMOKJAPUHUHT  UIITUPOKUHU  SHAJAA  KEHTaWTHUPHIL  Yopa-Taa0oupiapu
tyrpucuaa’ru 2017 itun 27 uronparu 11K-3151-connu Kapopu.

19. V36exucron Pecny6nukacu Ilpesupentununr “HomaBmar —TabiuM
XU3MaTJIapu KypcaTuil (QaodusATHHH sHaJla PUBOKJIAHTUPHUII Yopa-TaaOupiapu
tyrpucuna’tu 2017 iiun 15 centabpaaru [1K-3276-connu Kapopu.

20. V36exkucton  Pecny6nmkacu  Ilpesunentmruar — “Onmii  TabiuM
Myaccacaiapuja TabJiuM CU(pATUHU ONIMPHUILI Ba YJApHUHI MamilakaTAa amaira
olMpUIaéTral KEeHI KaMpOBIM HCIOXO0TIapja (paoia HMINTUPOKUHHU TabMUHJIAIL
Oyiinuya Kymumuya dopa-tagoupiap Tyrpucuaa’ru 2018 #unm 5 wuroHmaru
[1K-3775-connmu Kapopu.

21. V36exucron PecnyGmukacu Basupnap Maxkamacuuuuar 2012 iiun
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26 centsiOpaarn  “Onuil TabIuM Myaccacajapu TeJaror KaJpjapuHd KaiTta
Taii€pnaml  Ba  YJApHUHT  MajaKaCMHU  OIIMPUII  TU3UMHUHU  sIHaja
TaKOMUJUTAIITUPHUII YOpa-Taioupiaapu Tyrpucuaa’tu 278-connu Kapopu.

III. Maxcyc agadbuéraap

22. Ummyxamenos P.K., FOngames M. Tabnum Ba TapOusiga MHHOBAIIUOH
negaroruk texuonorusiap.— T.: “Huxon” nampuéru. 2013, 2016. — 279 6.

23. KpeatuBHas nenaroruka. MeTo010rus, T€Opus, NpakTUKa. / Moj. pe.
[Tonmosa B.B., Kpyrnosa 10.I'.-3-¢ uzn.—M.: “BMUHOM. JlabopaTopusi 3Hanuii”.
2012.-319c.

24. Kapumona B.A., 3aitnyrnunoBa M.b. Undopmannonnsie cuctemsl.- T.:
Aloqachi. 2017. - 256 cTp.

25. InpopManimoHHble TEXHOJOTHM B TI€AarorudeckoM oOpa3oBaHuH /
Kucenes I'.M., boukosa P.B. - 2-e u3z., nepepad. u nom. - M.: Jamkos N.K. 2018.
- 304 c.

26. Natalie Denmeade. Gamification with Moodle. Packt Publishing -
ebooks Accoun 2015. - 134 pp.

27.Paul Kim. Massive Open Online Courses: The MOOC Revolution.
Routledge; 1 edition 2014. - 176 pp.

28. William Rice. Moodle E-Learning Course Development - Third Edition.
Packt Publishing - ebooks Account; 3 edition 2015. - 350 pp.

29. English for academics. Cambridge University Press and British Council
Russia, 2014. Book 1,2.

30. Karimova V.A., Zaynutdinova M.B., Nazirova E.Sh., Sadikova Sh.Sh.
Tizimli tahlil asoslari.— T.: “O’zbekiston faylasuflar milliy jamiyati nashriyoti”,
2014.-192 b.

31. Yusupbekov N.R., Aliev R.A., Aliev R.R., Yusupbekov A.N.
Boshqarishning intellectual tizimlari va qaror qabul qilish. —Toshkent:
“O’zbekiston milliy ensiklopediyasi” DIN. 2015. — 572 b.

32. Mark A Friend, James P Kohn, Fundamentals of Occupational Safety
and Health. 2015.

33. Ehud Gazit. Plenty of Room for Biology at the Bottom. An Introduction
to Bionanotechnology. Copyright © 2007 by Imperial College Press. Printed in
Singapore.

34. Yubing Xie. The Nanobiotechnology Handbook. © 2013 by Taylor &
Francis Group, LLC.

35. C.M.Niemeyer, C.A.Mirkin. Nanobiotechnology Concepts,
Applications and Perspectives. ©2004 WILEY-VCH Verlag GmbH & Co.KGaA,
Weinheim. ISBN 3-527-30658-7

36. I'pun H., Crayr VY., Teinop /. buonorus. Mocksa. “MUP”, 1990.
1-2-3 1.

37. Kuoppe .I'., Mbi3una C.JI. buonornueckas xumusi. MockBa ‘‘Beiciias
mkona” 2000.

38. H.H. Mopaanckuii. IBosonus xu3Hu. Mocksa, «<ACAJJEMA», 2001.
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39. Kopoukun JIL.M. buonorusa wuHAuMBHAyalbHOrO pa3BUTHs. MOCKBa,
«Bpicmas mkona» 2005.

40. XonukHazapoB b. MnuBuayan puBOXJIaHHWII OHOJOTHICU. TOIIKEHT,
2006.

41. MycaeB [I.A., Typabekos ., CamaxkapumoB A.T., AmmaroB A.C.,
PaxumoB A.K. I'enetuka Ba cenekuus acocnapu. TomkeHT. “@aH Ba TEXHOJIOTHUS
2011.

42. PaxumoB ~A.K. DBOJIOIMOH  TabIUMOT. ODIJEKTPOH  JAPCIUK.
WNuTtennexryan mynk areHtaurd. N DGU 04588. Tomkent 2017.

43. C. Neal Stewart, Jr. Plant biotechnology and genetics:principles,
techniques, and applications John Wiley & Sons, Inc. 2008.—416 p.

44. Nigel G. Halford. Plant Biotechnology Current and Future Applications
of Genetically Modified Crops, John Wiley & Sons Ltd, 2006.—317 p.

45. Lazarus W, Selley R (2005): Farm Machinery Economic Cost Estimates
for 2005, Univ Minnesota Extension Service.

46. Rigo et al. (2002): Genetically Modified Crops in Argentina Agriculture:
An Opened Story. Libros del Zorzal Buenos Aires, Argentina.

47. OcHOBHBIE clpaBoYHbIE M MNOUCKOBbIE cuctembl: LibNet, MedLine,
PubMed, Google, Yandex, Rambler u ap.

48. bonnpipeBa, M.H. I'enoamarnoctrka 3a0ojieBaHUN: Ka4yeCTBEHHBIH U
KonuuecTBeHHbIM moaxoasl / M.H. bonasipeBa // LluTokuHBI M BOCHAJEHHE. -
2005. - Ne3. - C.40-41.

49. Kyu6oer A.D., AmupoB O.0., Kapumona P.P. [Tonumepaszanu 3amxupiu
peakiusa MIUIATUIIL YYyH XaWBOHJAPHUHI VYIKa Ba HMYaK HEMarojaiapu
tykumanapuaad JJHK axparumr ycymnapu // 3ooBerepunapust. - TomkeHt, 2015.
Ne4. 24-26 6.

50. Octepman, JI.LA. Metonpl uccienoBaHusl OCJIKOB W HYKJICHMHOBBIX
KHUCIIOT: 3JIeKTpodope3 U yIabTpaleHTpUuPyrupoBaHue (IpakTuyeckoe nocooue) /
JLLA. OcrepMmasn. - M.: Hayka, 1996. - 288 c.

51. Pei6unH, B.H. OcHOBBI reHEeTHYECKOM WHXKEHEpUH. 2-€ U3j., Iiepepad. u
nom.: Yueonuk st By30B / B.H. Pei0uun. - CI16.: U3n-Bo CIIGI'TY, 2002. - 522 c.

52. Cauxkwu, P. ITonumepasnas nennas peakuus / P. Cauku, Y. I'unencren, I
Opnux //Ananus renoma: Metroasl / Ilep. ¢ anrn., nox pen. K. JleiiBuca. M.: Mup,
1990. - C.176-190.

53. llIneep B. C. AHK-mTpuxKoaupoBaHUE BHUJIOB >KMBOTHBIX U PACTEHUU -
crnocod WX MOJIEKYJSIpHOM uACHTU(DUKAIIMK M U3yueHus OumopazHooOpaszus//
Kypuan obmeti 6uonorun, 2009, Tom 70, Ne 4, c. 296-315

54. Blaxter M.L., De Ley P., Garey J.R. et al. A molecular evolutionary
framework for the phylum Nematoda // Nature. 1998. Vol. 392. P. 71-75.

55. De Leon G.P.P., Nadler S.A. What we don't recognize can hurt us: a plea
for awareness about cryptic species// J. Parasitol. - 2010. -V. 96. - P. 453-464.

56. Dr6zdz J. Polymorphism in the Ostertagiinae Lopez-Neyra, 1947 and
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for amplification of mitochondrial cytochrome ¢ oxidase subunit I from diverse
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58. Green M.R. Molecular cloning: a laboratory manual / Michael R. Green,
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IV. UnTepHer caittaap

66. V36exncTon Pecny6nukacu Onuit Ba ¥ypTa Maxcyc TabJIUM Ba3UPJIUTH:
www.edu.uz.

67. bou uaMHA-METOIMK MapKa3: www.bimm.uz

68. www. Ziyonet. uz

69. http://biologymoscow.narod.ru

70. www.pedagog.uz

71. http://biologymoscow.narod.ru

72. http://www.molbiol.ru

73. www. Maik/ ru
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80. http:// www.embl.org

81. http://www.megasoftware.net/

82. http://www.ncbi.nlm.nih.gov

83. http://www.ncbi.nlm.nih.gov/blast/Blast.cgi.
84. http://www.skygen.com/zinexts/

85. http://www.cytokine.ru/

II. MOAYJHHU YKUTUIIJA ®OMJAJTAHUIAIATAH
NHTPE®AOJI TABJIUM METO/JIAPU.
“TymyH4yajap TaXJIWIn’ MeTOAH
MeToaHUHT MaKcaaM: Mas3Kyp MeTon Tanabanap €KW KaTHAIIYWJIApHU

MaB3y OyiMua TasHY TyUIyHUYaJapHU V3JIAIITHPUIN Japa)KaCUHU aHHUKJIAIl, Y3
OWJIMMITADUHW MYCTAaKWJI paBHIAa TEKIIMPHIN, Oaxojarl, NIyHWHTACK, SHTH
MaB3y Oyiinua nactiabku OuiuMIIap AapaKaCHMHHM TAlIXWUC KWIMII MakKcaauia
KYJUTaHUJIAIN.

MetoaHu amalira OmMpHUIL TAPTUOU:

*  UIITUPOKYWIAP MALIFYJIOT KOUajlapy OUslaH TAaHUIITUPUIIAIN;

e VyKyBUMJApra MaB3yra €ku 000ra Terumuim OYyiraH cy3iap, TylryHYamaap
HOMM TYIIMPUJITaH TapKarMasap oepunanu ( MHAUBUAYaA €KY TYPYXJIU TapTuOaa);

* VYKyBUMJIAD Ma3Kyp TylIyHYaJap KaHAall MabHO AaHIVIATUINM, KadoH,
KaHJ1ail XoJaTiap/ia KyJUTAaHIWIUIITN XaKuaa €3Ma MabliyMOT Oepaauiap;

e OeNruiIaHraH BakKT SKyHWTa €Trad YKUTYyBUM OEpWIIraH TyIIyHYaJapHUHT
TYTpH Ba TYJIUK U30XUHU YKUO SIIUTTUPAIU EKU CIaii OpKajld HAMOMUII 3Taju;

e xap OWp UIITUPOKYU OEpUIITaH TYTpH KaBoOsap OWIaH y3WHHUHT IIAXCHI
MyHOCA0AaTUHM TaKKOCHaWu, (hapKjIapyuHu aHUKJIAWIu Ba V3 OWIUM Japa’kacuHU
TeKIupuo, Oaxomaiau.

“Keiic-ctaan’” MeTOaH

«Keiic-cTagu» - WHIIM34a cy3 OYnu0O, («case» — aHUK Ba3MAT, XOIHCA,
«stadi» — YpranMok, TaxJuji KWIMOK) aHUK Ba3uUATIAPHU VpPraHuill, TaxJIAJ
KWIKII acoCUAa YKUTUIIHU aMajra OLIMPUINra KapaTuiraH METOJ XUCOOJIaHa Iu.
Maskyp wmeton gactna® 1921 #imn  [apBapn  yHHBepcUTETHAA —aMalldid
Ba3MsTIApaH MKTHUCOAu OomkapyB (anmapuHu Ypranumga (oiganaHuil
taptubuaa Kymianwirad. Keiicma  oumk axOopotriapiaH €KW aHUK BOKea-
XOOUCalaH Ba3MAT cudaruga Taxauia ydyyH Qorpgamanumn MyMkuH. Keiic
Xapakarjapu y3 wuMra Kywugarwiapau kampad onamu: Kum (Who), Kaudon
(When), Kaepna (Where), Huma yuyn (Why), Kannait/ Kanaka (How), Huma-
HaTmka (What).
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“Keiic MeTOAX” HH aMaJIra OIIMPHII (OCKUYIAPH.

N 6ocknuiapu

DaoausiT IAKJIU Ba Ma3sMYHH

1-60ockmnu: Kelic Ba yHUHT
axOb0pOT TABMUHOTH OWJIaH
TaHUIITUPHIIL

ANERN

SIKKa TapTHO1aryu ayauo-BU3yas Ui,

Ke¥ic OusaH TaHUIIHII(MATHIIH, Y0 EKU
Meaua IaKiaa);

ax0OpOTHU yMYMJIAIIITHPHIIL;

axO0pOoT TaxJIUJIH;

MyaMMOJIapHU aHUKJIAIII

2-00ckuu: Keiicau
AHUKJIAIITUPHII Ba YKYB
TONIIMPUFHU OCIITHITAII

ANENENENEN

VMHJIUBUAYAJ Ba TypyXJa UILIall;
MyaMMOJIApHU JT0I3apOJIMK HEePaAPXUSICHHH
AHUKJIAIIL,

aCOCHI MyaMMOJIH Ba3USITHH OeJTHIIAIT

3-0ockunu: Keiicqaru acocuit
MyaMMOHH TaXJIUJI STHII
OpKaJIA YKYB TONIITHPUFUHUHT
€YMMUHH W3Jalll, XaJI DTHIII
HynnapuHu uiad YuKUII

ASRNENEN

<

WHIUBHIyall Ba TypyX/Jia UIILIAILL,

MYKOOWJT €4UM HUYIUTApUHY UIIIA0 YUKHIII,
Xap OWp CEYMMHUHT WMKOHHSTIAPU Ba
TYCUKJIAPHY TaXJIMJT KUJIHIIL,

MYKOOWJI eUnMJIapHU TaHJIaII

4-0ockuu: Keiic eunmMuHU
SYMMUHY NIAKJUTAHTUPHII Ba
acocJialll, TaKIuMOT.

ANERN

SIKKa Ba TYpyXJa WA,

MYKOOWJI BapUaHTIApHH aMajja KyJUIall
MMKOHHMSATIAPUHU acoCall;
WXKOUHU-JIONUXA TAKIUMOTUHY Tau€pJial;
SKYHHM XyJoca Ba Ba3UAT E€UYMMHUHUHT
aMaJvi aCreKTIIAPUHUA EPUTHIL

Keiic. JJHK pan taii€pmanran HaHoKypuiama (I'apBapn yHuBepcuTeTn
onMMIapu spatrad) Ba “Yprumuak” HaHOpoGoTH (KomymGHs YHHBEpPCHTETH

OJIMMJIApU  SipaTraH) Y3JapUHUHT KUMEBUM TapkuOu OunaH  ¢apkiiaHaIu.
AmManuéTaa KYIpoK yJIapHUHT Kalicu OupuaaH dhonaanaHuil Kyaanpok?

KeiicHu 6a:kapuii 60cKuMIapu Ba TONMIIMPUKIAP:

« Keficmarn MyaMMOHII KenTHPHO UIIKAPTaH acocCHil cadadmapHIl
Oenrimanr (MHANBIAY 4l Ba KITUHK TYPyX/1a).

« AMaTHETa KK HAHOPOOOTHHI KYMMaImm O¥Viinmda adaamimkiap
XAKIIATH MabITy MOTITAPHI JKaMIaHT (K (pTIIIKIap JarT I ).
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«DCMY» MmeToaun
TexHOTOrMAHUHT  MaKcaau: MasKyp TEXHOJIOTUSl HIINTUPOKYMIIApAArH
yMyMUH QuKpiapaaH XyCycui Xyiocajiap YuKapHIll, TaKKOCall, KUEcaal OpKaiu
axOOpPOTHU Y3MAIMITUPUII, XyJIOCaall, IYHUHTAEK, MYCTaKII KOIUN (pUKpIIanl
KYHUKMAJIApUHHA [IAKJJIAHTUPUINTa XW3MaT Kujaaud. MasKkyp TeXHOJIOTUsiIaH
Mabpy3a MalIFyJI0TIapuaa, MyCcTaxKamilaliaa, YTWITaH MaB3yHHM Cypalijga, ywra
Bazuda Oepuiga XamJa aMalui MAaIIFyJIOT HaTWKaJapuHU TaxJIUid OSTUIIIA
doitnananuin TaBCUs ATUIIA/IH.
TexHOJIOTHAHN aMaJIra OIUPHUIN TAPTHOU:
- KaTHamuujapra MaB3yra ouj OyiraH SKyHHH Xynoca €KUM Fosi Takiaud
STUIA/IH;
- xap Oup wumrupokunra GCMY TEXHONOTUSCHHUHT OOCKUWIApH E3UJTaH
KOFO3JIAPHU TapKaTUJIa/IH:

* (PUKPUHTIZHII OaéH STITHT

* puxpuHTIRHI OaéHITra cadad
KYpCaTIHT

* k¥pcaTral caOaOIHTI3HI
11cO0TIa0 MIICOT KeITHPITHT

* (PUKPITHTIRHITY My MIATITHPITHT

- WIITAPOKYMJIADHUHT  MYHOca0aTiapu UHAUBUAYal €EKU  TypyXHi
TapTUO/1a TAKAUMOT KUIIMHAIH.
OCMY  rtaxjuiau KaTHaIuujiapaa KacOui-Hazapuil OMJIMMIIApHU aMaJIui
MalllKJIap Ba MaBXyJ TaxpuOangap acocuaa Te3poK Ba MyBaddakuariu
Y3IAMTHPUITUIINITA acoc OyIaam.

HamyHna.

®ukp: ‘“XailBoHJap TreHocHcTeMATHKAcH Ba (QuiIoreHeTukacu’aa
xaB(pcU3JINK Myammocu’’.

Tommuupuk: Maskyp ¢ukpra nucbaran myHocabatuaruzau ®CMY opkanu
TaXJIUJ KUJIAHT.
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I11. HABAPUI MAIIIFYJIOT MATEPUAJLJIAPA

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

PEJKA:

1.1. “I'enocucmemamuxa éa guiocenemurxa’ Mooyauea Kupu

1.2. «Buoxunma-xuniuk» myuyH4acuHu aHukIaul

1.3. Typrap xuama-xunnueu. Kymboxau mypaap

1.4. Typrap uuuoazu noaumoppuszm

1.5. Buoxuama-Xuiiukuu ypeanuuioazyu MOaeKyaap YCyiiapmapuxu

1.6. JIHK-wmpuxxoonaw

1.7. Monexynap cucmemamuxanu ypeanumioa 0ynéoa éa Y3bexucmonoa onubd
bopunaémean maoKuKomiap.

Tasinu nbopanapu: buoxuima-xuiiuk, RONYIayus, myp,H#CymooxKiu mypiap,

nonumoppusm, THK-wumpuxxkoonraw, eenocucmemamuxa, gunrocenemura, /[HK,
III]P.

1. HOCHCTEMATHKA BAa PUIOreHEeTHKA’ MOAYJIATA KUPUIII
1.1. “I'enocucrema a Ba OoreHe a” Mo a

Monekynsap TeHEeTUKAaHUHT PUBOMIIAHUIIN OMOTEXHOJOTUSIHUHT TapaKKHUETH
yUyH KarTra TypTKu OYnu0 Xu3mar Kuiaau. YOy HYHATWIIHUHT HETU3WUJA SIHTU
MaxCyJOTHU sIpaThIl €KW aBBAIJAH MabliyM OViIraH MaxCyJOTHU TEHETHUK
MaTepuagHu KYyuyupuO YTKa3uIl Hynu OunaH oiuml macanacu €raau. XO3Upru
JaBpjia OMOTEXHOJIOTHSI TypJiM OHOJOTHK (aosl MojJalapHH CcaHOAT acoCHa
unuiad yukapuwivinuaa kKeHr Kyutanuwiamokaa (Venter et al.,, 2001; I'nuk,
[Tactepnak, 2002 Ba GoO1IK.).

XaiBoHIap T€HOCHUCTEMAaTHKAacH Ba (DUIIOTE€HETHKACH- 300JI0THS (paHWUHHUHT
SHTU HUYyHAIUIM OYiIrO, ABOMIONMSHUHT VPraHUIITHUHT KaTTa UMKOHHSATIAPUHU
Ooepamu. Y Oup OyTyH peBoirorusara ca®ad OVIAMKH, OJIUH TAaAKUK ATHITAH
TypJiap YpTacujard KapuHIOIUIMK aJIOKAJIApUHM KalTa KYypuO YMKUIIHMA Tajaad
kunmokaa.  JIHK  pacmmdpoBkacu  KapuHIONIIMK — JapakajdapuHu — Ousra
kypcatau. TabKuiaml  KOWU3KH, MOJICKYJIIp TE€HETMKA  OpraHu3MJIapHUHT
ABOJIOLMSCK Ba  HUPCHUIT  MEXaHM3MJIApUW  TYFPUCHUJArd  TacaBBYpPJIAPHU
YyKypJamTHupuO, nupoBapAuaa (UIOreHeTHKa Ba T'€H CHCTEMaTHUKacura acoc
conau. I'eH Ba INeHOMJIApHM COJMIUTHUPHUII HATHXKACHIA XAWMBOH, YCHMIIMK Ba
MUKPOOPraHU3MJIAPHUHT TEHETUK KAapUHIONUIUTUA XaKuja XyJjJoca KWIMHAIU.
Conumtupa€Tral TeHJIAPHUHT HYKJICOTH]I KETMa-KETJIMTH KaH4YalaukK gapk Kuica,
IIYHYAJIUK OPTaHM3MJIap T€HETHUK KApUHJOUUIMIH >KUXATAaH OUp-OMpHUIaH y30K
oynau.

['en cucremaTukacu Xalld CHUCTEMATUK CTaTyCH OXHMpHTIada YypHaTHIMaraH
TaKCOHJIAp XyCycujJia 0axciiM CaBOJJIApHU €UMINJIa ajJoXUJla axaMHusIT KacO STIu.
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TaakukoTumaap MOp(OJIOTHUK TaXIHIIHUHT aHbaHABUHN yCyJmapumaad (organanud
OpraHU3MHHUHI TaKCOHOMHUK XOJIaTUHM ©Oaxona® Oepaonmarannapuaa Oy
MyaMMoOra Te3-Te3 TYKHall KelumMokaa. bapua mopdomoruk Oenrunap JHK
KeTMa-KeTJIMIruaa OeNTWIaHTaHIuIMHU 3bTUOOpra oJiraH XoJijla CHUCTEeMaTHKa
y4yH TEHETMK MaTrepuaijiaH QoijanaHull HBOJIONUS >KapadHIapuUHU sHaAa
YyKYyppOK TYUIYHUII HMKOHMHM O€paJd Ba YHUHI acoCHJa CHUCTEMATHUK
JKOMJIaHUII Xakuaa xynoca kuiuHaau. [ynunraek, JJTHK opkanu xuHcHil Bosra
€TMaraH OpraHu3mjap, JUYMHKaIap, YycumTaigap, TryjlIcu3 €Kd MeBacus
YCUMIIMKIIAp, STbHU OPTaHU3MHH Xap KaHmaai O00CKWuuja UACHTU(GUKAMS KHIAII
MYMKUH.

XO03Upru BakTAa TYpiau TypyX Opranu3Mjiapaa MOJCKYJIIp OHOJIOTHS
coxacura (reHoMHuKa) OaFvIJIaHTaH WMWK TaAKAKOT UIIUIAp COHU anabuéTiapaa
ToOOpa KeHraitnd 6opmoxaa.

XaWBOHJIap Ba YCUMIIMKJIAp TypJapHU aHuKiamaa  Mopdosorus,
dbusnonorus, OUOXUMHUSA, LMUTOJOTUSA, OTOJOTUSA, DSKOJOTUs, Teorpadusipa
reHeTHUKAaKpUTepuiapu MaBxyld. bymap wuuumga MopQoJiorus KpUTepuiicu
OMpUHYM Ba Y30K BaKkT sirOHA KpuTepuil cudaruga 3bTUpOd STUIUO KETUHTaH.
Mopdosioruk KpuTepuidl X03up XaM YCUMIIMKIIap Ba XalBOHJIAp CHUCTEMAaTUKacuaa
KeHr ¢oinananuaMokaa. Jlekun Oab3an Oup Oupura siKUH OYiIraH Typiap Eku
“nonmumopd”’mapHu  aHUKIANIa MOPQOJOTMK yCcyl XaMm é&épaaM OepMmaéTup.
Keitmaru humnapga OMOXMMUK Ba TEHETHK TAAKUKOTIAPHHM FOKCAK Japaxkasa
PUBOXKIIAHWINIA Ba SIHTU TEKIIUPHUII YCYJUIAQPHU KUPHUO KEJUIN, MOJICKYJISIp
TAaKCOHOMMUS WYHAIMIITHMHA 04u0 Oepau.

By coxamaru unutapHUHT yJIKaH OTYKJapra 3pUIIMIIY Ba Ky4al TUPUIIHIIIKITA
KapaMacJiaH, XO3Uprd BakKTAa OMOXWIMA-XWUTMKHU YPTaHWIN XOJIATH JapakacH
KMIMH axBosaaaup. Xo3upru naspaa 1,9 MIIH SKUH TUPUK OpraHu3MiIap MaBxKy/.l
oymu0, kemHru 250 Wua wumMaa yJapHUHT KarTa KUcMHra TaBcud Oepuira.
Typau TagKUKOTYMIAPHUHT (QuKpura kypa, XO3UpPrd HaWTaa KYmu €KU KaMH
OwiaH ¢akarruHa yMmypTKanu xailBownapHuHr (90 9% sKWH) Ba IOKCak
VCUMITMKJIQPHUHT (85% SIKMHU ) Typjiapura TaBcu® Oepuiras.
byruMoéxmnapausr 25 % sSKuH Typiapy TalKUH KWIMHTaH (mry xymiaagad 10 %
xXamapotiap), 5 % KY3uKopuH Ba quatoM cyB yTiapu Ba 0.K. (IIneep, 2007).

Nucon xyxanuk (aonusTH HaTWKacuAa Typjlap XWIMa-XWIUIUTH Te3 Ba
doxknanu kamadummra oiauld KeIMOKIa-Ku, arapja Ou3 TypiapHu ¢akaTruHa
KJIACCUK MOP(OJIOTHK yCYyJ/UTap OpKaIM TaaKUKOT HWIUIapu oimubd Oopaaurad
Oyncak, Karra SXTHUMOJUIMK MaBXYAKU-KH, OW3 yiap ycTHAa TaaKUKOT OO
OopwuIl, XaTTO Ky KUCMWHU aHUKJIAIl UMKOHHTA dTa OyiIMai Koamu3. X03upru
napaa ayaéna 15000 skuH TakCOHOMHUCT-MOP(}OJIOT TagKUKOTUYMIap Oop.
Xo3upaa ep ro3uaa Kymiad Typiaap MaBxkyn OYnu0, KaliCMKU yJIapHU aHUKJIAIl
yuyH ayHéna 1-2 myTraxacucTiap TYFpu Kelaau. XUcoO-KATOOJapra KaparaHjia,
arapjia sSisHTY TypJapHU aHUKJIALIHYU KaJauiaiTupuil mapoutunu 30 maportabara
KYIManTUpcak, MaBxya OYiaraH OMOXWIMA-XWJIMKHU TaBCU(] ATUII y4yH 25 Hui
kepak 0ynap skad (Woodruff, 2001).

2000 #wmwrap OommMaa TaKCOHOMHMK MabJIyMOTJIapHUM KEHT Ba TYJIHK
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doiiaTaHuIIHU TAbPMUHJIAII MaKcaauaa naTepaktus katanoriap (Catalog of Life)
Ty3ul TakiudaapHu maigo O6yma OGomwtanu (Bisby, 2000; Godfray, 2002). by
BaKT/Ja Oup TypyX TaJKUKOTUWiIap, Haigo OyiaraH MyaMMOJAapHHU caMapaiu
eunnaa JIHK-cuctemaruka épnam 6epanu aeviunau (Tautz, 2002, 2003). bBynnaii
TaKJIMPHUHT naigo Oynumumra cabad cekeHUpanl TEXHOJOTHsICUAA PEBOIIOLMOH
(CoHrep-cexkBeHupaml TeXHOJOTUsICH) V3rapunuiapu OVaau. Anoxuaa JHK
dbparmentinapuu, yprada ysyHiaukaarn 1000 >x.H. cekBeHupiaimn OemMajoy Ba
eTapianya ap30H ycyn Oynub Komgu. MOJeKynsp-TeHeTHK — ycyJulapaaH
¢oiinanann0, OMOXWIMA-XWIMK Ba CHCTEMaTHKa MyaMMOJIApHH TaBCU( ATHII
XaaJaH TalllKapu Ku3ukapiau 6yiaub Koiamokaa. bupok, mak-mryoxacus, hakatruta
MOJIEKYJISIp-TeHeTUK ~ ycyJulapAaH  ¢oiijaiaHuiga CHCTeMaTukiap  OuiaH
XaMKOpJuKAa OynMaciaaH, MaBKyAd TYpHH aHUK OabXoyialll MYMKHH, JICKUH
ynapHu TaBcuduam Oopacuaa €paam Oepa onmMaiau. Xo3upru naitaarm Oy
MaBXyJ HyKTaW-Ha3ap acocujaru Oy XoJlaT IIyHJaH HOOpaTKu, OHOXuiIMa-
XWUIMKHA YPraHuill aHUK TYPYXJIAPHUHI MyTaxXacHUCTIapura TasHraH XoJja
Xamjia MOJIEKYJISIp-TeHETUK yCyJiap acocuaa amanira ommpuin jgosumanp (ueep,
2007). bynnaii kapauapHUHT ad3aJTUTy I1y0Xacu3 IIyHAaKy, ajJoXUaa OJMHIaH
ketMma-keTnukiaapuuar  JIHK-mapkepnapu y €xku Oy Typinap BakWJUIApUHU
MyTaxacUCT TOMOHJIAH Ma3Kyp TYPHUHT JacTiaOKu aHHUK HACHTUPUKALUICH
KWIMHMAraHjiuru KaMm Mabiymorauaup (OyHmal ycynaaru OMOXMIMAa-XUIUIUK
KeHI TapKajraH), JIEKMH (¢akaTruHa MOP(QOJOTHUK YCYJUIApHU KYIJall Xam,
OMOXMIMa-XUJIMKHA XaJIM aHUKJTAaHMaraH KUCMUHU 04nu0 OepoMaiiin.

2003 it “JHK-mTuxkon” ycynu €ku MOJEKyJsip “0apKOIUHT HU TakKIU(}
yTUIIAN. By ycymHMHr 3amupuia uiyHAai ¢apa3 MaBXyAKH, KaCHKU TE€HOM
COXaCHMHHMHI yHYa Karta Oynmaran pasmepu Tomuiaau (600-800 HykmeoTuamap),
mryHAa Kuinb, OUTTa Typ MHAMBUAJIAPH €KU TYPJIM XWI Typjap KeTMa-KeTIUTH
y3ynauru Ooup xun Oymamu. Illynnmait coxanm JIHK-mitpuxkon (barcode) ne6
atamau. O0vekt JIHKcuHuHr Oy coxacu KeTMa-KeTJIUTU MabiyM Oyirad, yHU
MabaymoTiap 6azacu (IBOL) Ounan conmumuTupuiiagn, KalCUKu OOBEKTHUHT Oy
KeTMa-KeTuru Oomika Oapya Typiap COJUIITHPUIAAM Ba YpraHwia€rraH Typ
Te31a aHWKJIaHaAu. Arapja KeTMa-KeTIMK Oa3ajard MaBxkyJl Oupop Oup TYFpu
KelMaca, ieMak Oy SIHTM Typ, SbHU HOMabJIyM Typ TONWJTAaHHUIAH Japak Oepaju.
XaWBOHJIAPHUHT IIYHJAH COXAacH YpPraHuil Makcaauia MUTOXOHApPHUA T€HHUHT
dparmMeHTIapu, SHHU LUTOXPOMOKCHUIA3aHUHT KomoBuu 1 cyO6upmuru (COl1)
TaHIaHau. by ycyn Xo3upru BakTAa >KyJa KEHT TapKalau, MablyMoTiap 6a3zacu
(IBOL) moum siHTH KeTMa-KETIUKIIApU OWIIaH TYJIIAPUIMOK/IA.

bupox Oy ycynma xam Oup Heya KaMUWIMKIAp MaBxXynA. bupuHumaas,
TaOuMii, MUTOXOHJpHUAN TeHJap (parMeHTIapu Oyiinuya Typjap MaHCYOJIMTHHU
aHWKIalmra HucOataHn »bTHpPOd. By Xomarma MHUTOXOHApPUAT HMHTPOTPECCUs
(introgression- MHTPOTpPECCUsi — Typiap Ypracuiaru ruOpUAJaHUII HATHXKacuaa
OOIIKAa TYpHU F€HHU OJIMIIK) OWJIaH TYKHAIIUII KeTUITHU MyMKHH, TICEBIOTEHIIap
MaBXy/JIUTH Ba OoIIKadapHU xucoOra oyvil Kepak. byHnan Ttamkapu, dakat
mutoxoHapuan JIHK kerma-xkernuru Ounan siapo JAHKcu momumopdusmunu
O0axonaif onmaciurd MyMKHH, Oy Xajdu aHUKJIaHMaraH OMOXWJIMa-XUJIUKHU
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Oaxomnanina xyna myxumanp. Hlynnait 6yncana, Oy ycyn xap HouMruaail Xxo3upaa
OMOXUIIMa-XUJIMKHUA YpraHulga acoCU MOJIEKYJISIP-TEHETHK ycya OViaubd xuzmar
KHJIMOK/IA.

Cucrematuka Ba (QUIOTEHHSAA MOJEKYISP-OMOIOTUK  OENTrHIapHUHT
KYJUIAaHWINIIK YTran acpHUHr 70-Hwuiapuaa TyFuwiad. by BakTaa cucTeMaTUK
TY3WIHIIAP YYYH SYKapUOUTIAPHUHT HYKJICOTUJIAp KETMa-KeTIUTHHUHT 18S,
5,8S éxu 28S p/IHK rennapu yHuBepcas wmapkep cudaTuga TaHJIAHUIIH,
IOKOpH/Ia ANTWITAHAEK, CHUKBEHHUpJANl yCYJIWHWUHT TaKOMWIJLIAITYBH  Ba
MaTepUJUIApHU KUCKAa MYAJaTaa OJHWIN Ba KalTa WIUIANl WMKOHWUHU OEpIH.
['enoMaa pubocoman KeTMa-KeTJIMKIAp KYIiad Hycxanapaa 6op OViauium Ba Oup
HeYa KHCMJIapJaH Ty3WIaau, KallcMKu yiapjaaH OupH, pubocoma (yHKIHOHAT
cyooupnurura terunuiu (18S, 5,8S €éxu 28S) 6ynmmb, acocan ctabuinaup, sSbHA
IBOJIIOIIMOH KOHCepBaTUBIUp, Oy xonga, ITS1 Ba ITS2 wuku cmaiicep keTma-
KEeTJIUTH, Kapama-Kapiiud VYiIapoK, HBOJIOLNUOH ¥Y3rapyBYaHaup (1aOWIIHMI).
KoHcepBaTuB coxanap NOJMMEpP 3aHXUPJIM peakiusiap OupuHUM OOCKUYIA -
npaiimepiapau Taakuk KwinHaétran JHK- martpumara ynanummpaa, Bapuabenb
coxajap 3ca, TypJapHU HACHTHUUKAUUsAIAIga Xu3MaT Kuiagu. Typra Xoc
Bapualenb COXAJapHUHT VXIIANUIMK Japakacu Typiad XWil TypJapHUHT
HBOJIIOLMOH KapuHIONUIUTMHU HUdopanaiian. Pubocoman reHHUHr aifHaH Oy
MyXUM XYCYCHUSTH ylap KUCMJIapHAaH Typiaud Japaxaaaru TaKCOHOMUK
MyamMmonapHu eunmga doinanunaan (Blaxter, 1998; Nadler et al., 2000;
Nguyen et al., 2001). bupunun O6ynu0, MOJNEKyIsp MabIyMOTJIAap acoCHIaru
knaccupuxanus Tuzumu Nematoda cunduaa 6ynu6, Oynnan 15 iun onauH maigo
oynmu (Blaxter et al., 1998). By mawnymornap yma maBpma SSU 18S rDNA
coxacu Oyinda onuHraH 0y1n0, Oy KJIaCCUK cUCcTeMajiaH OyTyHIal GapK Kuiaau.

Cucrematnka Ba (QwioreHUs V3WHUHT TY3WIUIIUHU «pubocoMam» Ba
«OKWJUIM» AapaxTiap TY3Ull YYyH SIHTH YJIKaH ycyjira sra OYijau, CEeKBEHUpIIAlll
aca oaauiruHa jJadopaHT uimu 0ynub xonmokaa. (by xamu 6uzga smac). llyHu
alTUI MYMKUH-KM, OWOJOTHSIa SIHTM TNapajgurma IIakUlaHId — OPraHHK
oslamHuHTAa O6apua makimapuaa JHK typau-tyman kypununuiapu 60op.

bupok, Takaud ATHUATAaH  MOJIEKYJIAp — (QUIOTEHETUK  JapaxTiapnaa
HOMYBOQUKIMKIAp Taijgo Oynau. ['oxunma Oy Ty3wnuimiHUHT ¢dapku Hadakat
CUKBEHCHMHI  TE€XHUK  TaKOMWJalIMaraHjiuru  sMac, Oanku  OuTTa
Jabopatopusiia OJWHTaH MabIyMOTIapia XaMm Ky3aTuiaau. byHuHr cababmapu
VpranwjiMoOKJa Ba TaxJWi KWIMHMOKIA. XaMMacu OYHK OWIUH MabiyM
OynmasAnmThKYA, CUCTEeMaTHKa Ba (UIOTCHETHKAHWHT CEPMaxCysl PHUBOXKH,
MOP(OIOTUK, (HU3UOTOTUK Ba MOJICKYJISIp MabIyMOTIIapy OWJIaH OWprajivkiaa —
OpTraHU3MJIAPHUHT CUCTEMATHKACH Ba (PUIIOTCHETUKACUHUHT CHHTETUK TU3UMUHU
unuiad ynkunanp. lysaail kapanuap 103 dmwmmukauar 90 dnnnapaan 6omnad
akTuB unianMokaa (Patterson, 1994; Margulis u ap., 1996).

OUIOreHeTUK  PEeKOHCTPYKUHUSJIADHA  IOKOpU  TAaKOHOMMK  JIapakaza
Oaxxapui yuyH Oomika rennap €xu siapo JAHKcu coxanapu, macanaH, s5oHranus
oMM (elongation factor, Ef-la), okCuil UCCUKJIMK CTpeCH T'e€HJIapu, MUO3UHIIAP,
ructonnap doigananunaau. lly 6unan 6upra oKCUJIIApHUHT aMHUHOKHUCTIOTaIap
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keTMa-keTiauru Ba PHKHUHT MKkuiamMuu TU3UMIIapU XaMm TakociaHaau. Ouiia Ba
aBJIoOJJIap JAapa)kacu/ia 3ca MUTOXOHIPUAJI TE€HJIAp TaxXJIUJ KUINHAIH.

[lynnait kuaumb, xap KaHAal WHPUK TAKCOHJIADHUHT TaKCOHOMMK
MyaMMOJIapHU €YHIlJa “MOJICKYJISp” YCYJUIApHM TYJAKOHIW KyJUlamijaa Iy
rypyxra MudMra KUpyBUM TypJiap, aBJIOAJIap Ba X.K. MaclTablid HYKJIEOTHUIJIap
dapkuHu Ypranui xamjaa Oy dapkiapaa aHUKJIaHTaH TAIKUKOT OMUJUIApH, Iy
KymilaJaH ypraHuiaaérran nonyssusiap (“reorpadux” oMui) ¥3apo y30KIUTHHA
TahCUPUHU YPTAHUIIHA Tajaad KUIaIu.

Ym0y maxmyana sykapuoT opranmmsmiapau 18S, 5,8S Ba 28S pubocoma
JIHK xommoBum rennmapu Oyiinda uaeHTH(UKAIUS KWIHIIIA KYJJIaHWJIAIUTaH
KyJai MapKepJapHU WIUIATHIN OJJWM Ba TYIIYHapiW IMaKJiaa TaBcHU(Iara.
XamMa Oockuuiap — MaTepual wuruimra ous tanadnap, JJHK axparum Ba ITLP-
aMIuMpuKanus xamaa (QUIOreHeTHK AapaxT TY3WIl aHUK Ba KeTMa-KeT OaéH
ATUJITaH.

by KYyJJ1aHMa “XaitBoHnap MOJIEKYJISIP CHCTEMATUKACH Ba
bunoreHeTUKACH 'HU ypraHyBumjiapra MYyJDKaJUIaHTaH Oyiaub, MOJIeKYJsp-
T€HETHK MabJIyMOTJIApHU aCOCUJA XalBOHJIAP CUCTEMATUKACH, TAKCOHOMUSICH Ba
dbusioreHusiciar, MOp¢oJIOTUK Ba (HU3UOJIOTHK MAbIyMOTIap OWJIaH OMpra KeHr
KYJU1all MMKOHUHM OepuIlra XU3MaT KUJIaau.

1.2. bBuoxmwiMa-XWIMK TYIIYHYACHHHM aHUKJIALI

buoxunma-xumuka yprauuin OWOJIOTUSIHUHT acOCHI Basudanapuaan oupu
xucobmanaau. Ammo, OupmHun HaBOatna  "buomoruk  xuama-XWIIHK"
TYIIYHYacUTla HUMaJap KHUPUIIMHU aHHUKJIANl 3apyp. 3aMOHABUU KOHIIEIIUATA
Kypa, OpraHm3miap OWOXWIMA-XWUIWINTHHUA Oapya MyXUTIapIard THPUK
OpraHu3MJjiap, KYpPYKJUK, JCHTM3 Ba OOINKAa CYB JKOTH3UMJIApJaru 3KOJIOTHK
KOMIUJIEKCIAp:Typ HYHla, TypJiap Ba OHKOTHU3UMIAp YpTacuaa XuiIMa-XWIUIUK
Tamkui Kuinaau. (Puo-ode-Kanetipo, 3-14 uron 1992 uun, bupnamran Muiatiap
TamkWwIOTHHUHT aTpo-MyXHT Ba PHUBOXKJIAHUI KOH(MEpeHIUsIcHIa Kalyi
KWIMHTaH OMOJIOTUK XUJIMa-XWUIKMK TYFpucuaara KonBeHus).

byHra kypa 6M0J0THMK XWJIMa-XUJTUK Y4 TUIITA OYJIMHAIN:

* SKOTU3UMJIAP Ba JaHAmadTIap (SIIal )XOHHHUHT XUIMa-XUJUIUTH);

* TypJap XWiMa-XUJIUTH;

* reHo(OH T (TEHETUK XUIMa-XUJUTHK).

['eHeTHK XWIMa-XWUTMKEKA TEHETUK MOIMMOP(HU3M — TOMyJISAIUsIapHUHT
Oenrunap €xku TaOMATHUHT TEHETUK MapKepiapu xuiMa-xuumrd [Ramel, 1998].
['eHEeTUK XWIMaA-XWUIMK TYpPEKU MOMYJSUUS TYypyXJapu, NOMYJIALUSIAPHUHT
TEHETUK XYCYCHSITIIApH MYXUM TapKUOWW KUCMHU XucoOsanamu. ['eHeTuk xuima-
XWJUTMK T€HETUK MapKepJIapHUTAHJIAIra, OUp KaHuay3rapyBuaH MapameTpiiapa
udonanananu(Leffler, 2012]:

1. Buptyan reTepo3urotraid - 7, SbHH, MOMYJANUSAa WUKKA Tacoauduii
TaHJIAaHTaH TEHOTUIUIM HOQYHKIIMOHAI HYKJICOTH] calTypracumaru (apk
HHUCOATH.
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2. Jlokycnaru amiesiap COHH.

3. 'enetuk macoda (momynsuusiiap ypracujard T€HETUK XHJIMa-XUJUTUKHU
OaxoJarr).

bu3 onoxunmMa-XuUMKHEA (akaT UKKU TypAard s’bHU Typiiap XUJIMa-XHJUTATH
Ba MOMYJISITUSHUHT TEHETHK TOJTUMOP(OU3MIHHA MOJICKYJISIP-TEHETHK METO IapaH
dolnanannOypranamus.

1.3. Typaap xuwama-xuuura. ZKymMmO00KIu TypJaap

Kyn xomnmapna daxat mopdomoruk Me3oHnapépaaMuaa Typiaap TapKUOWHH
yprauum — KAduH ~ €KU0axciM,  MyXMal — TypJiap HUQXpaTUII  XaTTo
umkoHcu3|[Bickford, 2006]. by xonaa anbaTTa MOJIEKyJslp T€HETUK METOAJIApHU
KyJI1an Kepak.

Kymboxnu (Myxkman) n1e0 HOMJIAHTaH TypJiap, UKKU €KU YHAAH OPTHUK TYp
oup Typ cudartuma TacBupiaHradH (Oup HOMra sra) Ba SHI Kamuja TallKd
Mopdonoruk ¢apkiaap kysatwianu[Bicford, 2007]. bupunuu, Oy Typaap
MOJIEKYJISIp-TEHETUK yCyJulapAaH aHuya aBBasl JImHHeW kiacudukanusicu kKalyl
KWJIMHTaH MaiTaa Kamd 3TUIraH.

KymOokIu Typiap, WHIYHUHTACK, YXIIalml TypiaapEKUArU3ak Typliap Xam
nevnnany. bupuaunMapra "sruzak-typaap” aramacunu[Maitep, 1963] kuputras.
"XymOokau Typnapu" TepMuHHM KeWnH4anukmaigo Oyanu[Henry, 1985], ammo
KYOpOK  TYFpupoK  ne6  xucoOmanau,  Oab3umyamnudiap  "drusak-
Typiap"aramacuHudakaT Ku3 TypJiap Y4yH, KaWCHKA yMyMUH OHUp IIOXJaH
pPUBOXKIJIAHTAaH Typiapra xoc ne0 xucoOmamau. bupkanda,KyMOOKIH Typiap
XaKUKATIaH XaM KU3 Typjapra Moc Keiaau, Oy xoJjulapfa CMHOHHUM XHCOOJall
MYMKHH,aMMO  KynMmyawtudiaapxammacuHu " KymMOoKiau  Typiaap"  1ebd
atamMokaa[Knowlton, 1986].bynnan Tamkapu, Oup KaHua Mmyamudiaap
“KyMOOKIM Typiap” Ba ‘“TICEBAOMYKMaj Typiap~ TylIyHYaJIapura a)xpaTras.
AHuKJIaHTaH Mop(doJoruk Oenrwiapra Kapa® axparuil OujiaH Oupra Myskma
TypJiap MOJEKYJISp-TEHETUK METouap €paaMmaa axparuwiaau. byxonnma typiap
“nceBmokpunTuK’ Typiaap ned artanaau [Saez, 2003].

CuMnaTpuK:KyMOOKIN TypJaap.CyHITHYY Y HUMIUIMKIIap1a
MOJIEKYJIIPreHeTUKYCYJIIap épramua MICEBJIOKPUTITUK BAKYMOOKJIH
typaapauarcoun IHK-ketnukiapraxyimimacocua aaukitangu| Carr,
2010].byycymnaplI3P (monmmmepaszazaHKupiupeakus) acocuaa amIutQKanus
METOIJIapu BapUBOXJIAHUIIIXAMIA MYXUMKYTIAaUTHPHUITYCYIJITIapUTa
aCOCIIaHTaHTEXHOJIOTUsIIAp acocuia amanra OIIAPHUIIAIN. bustyp
acocuxapaouMMophoIOTHUKY3rapuiiapounanouprasmacBadyxoaTia,
TypJAapHUHT XaKUKUI COHHMXaM MYXHUM caHajaau, oy
bakaTMOp(}HOIOTrUKKY3aTUIILIAPACOCUIAN30XTaHAIH. bupok,

Oab3aHreHEeTUKYCYIUIapAaH (o JaTaHUIITACBUPIAHTaHTYPIIAPHUHT COHUHUOLLIUPU

Iy4yHAIMacOalKi KaMaUTUPUIIIMMYMKHH.
bupkanuarypiapMmyXxuMmMopdoI0rukxXuama-XuJuuKKa

araBabab3uX0JUIAPJAKYICOHIMCUCTEMATHKIIAP MOPQOJIOTUK,
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panrysrapumu[Knowlton, 1987]. I'eHeTUKTaXTMIONPHEUATYPIUTAKCOHIAP KEHXKA
Typjap Ba Typjap opacujia aCOCCU3IrE€HETUK HM3O0JALUANYKIUTMHUKYpcaTtagu, Oy

ACAYaIFUTYBUYHU oymum MyMKkuH[Nygren,
2011].bab3ucyTaMU3yBUMIApPHUY PTaHUIIITAPUXUIA0UD KaHUaTypJiap ajoxuaa oup
HEuTa TypJiapra aXpaTUJITraH BasHATA(PTUIIKUIUIITHATUXKACHIA

OnpHEeuaMOp(OJOTUK TUTIAPKEUMHOUPTYpIKaHIurH Ky3aTtwirad[Linnaeus, 1746,
1758; Agassiz, 1862; Haeckel, 1879; Mayer, 1910; Kramp, 1961]. Byxxym6ox1u

CUMIATPUKTYpIapOnOXUIMa-X UILTUKHA XUCOOMHH znine MYXHM,
NONYJIAUMATY3WINIIMBAaIMHAMUKACUHUY praHUu I, ITYHUHT JIEK, Kamoasap
DKOJIOTUSCUHUYPraHUITYYyHKY IAMyXUMIKaHIIMrnHuanTim  jto3uM  [De  Leon,
2010].Kymmabnonynsmusi ITHAMUKACH (aliHMKCA, JICHT'U3)

KaMOATAPUXATHSIX TNy praHuIMaranBadyHu
cababmapumanbupumyxkmantypiapuconn kymmuruanp [Eckert, 2003].bupok,
TypAApHUHTMOP(HOIOTrMKMABIyMOTIAPUBAOMOIOTUKMABIYMOTIAPUOUD KaH4a
caBoJuIap
TYFIUPAAN,TypllapuopacuiarureHeTukMacoaaapBakaiCUKUTYpUYU AT UTEHETUK
NOJIUMOP(U3MIaAMOCKENATH. TypHUHT
OMOJOTMKKOHIENIUACHATIOXUIAaTypcrupaTiIaTaHIalITydyHACOCUMME30HKY pabupT
yplioupacuaaopranumiaapoup-ovupu ouan APKUH Ba Kynanuma
u3oJiAMsIaHMaral  xoaa kynadumanu [Mayr, 1970]. CumnatpurxxyMOOKIH
TypAapOpacuIaMOJICKyISIP-TeHETUKX UIIMA-XUTUKOOPIIUTH ~ yJiap ypracuaa
YATUIINII HYKIUTH MypPaKKaOTypIIapHUHTMAaBXKY IJIATUUCOOTH TN .
AJLTONATPUKTYPJIaApBaAKOCMONOaUTTYpaap.l eorpadux axpanran Typiap,
reorpauk U3OJSIIMSIIAHTAH TYpJIApHHU Y3apo YATUIITHPUII UMKOHH YK, Oy sca
AUTIOTIATPUK TypJAapHU UW30XJIallra KAThUWA nHanmuin Oynma oymMaau. Apum
Myaimudaap alJIonaTpuK TypyxJjap ypracujaa AUBEPTCHIUSHN HA30paT KU
3-5% HyKIEOTUIAPHUHT AJIMAIIMIIMHUIIN MYMKHUH 10 xucobnainau. Kymunnuk
MyamudIapHUHT QUKpUTa Kypa siApO T€HOMUHUHT 5%raya kaM €Kk Kyn (apk
KWIMIIM WKKA CHUHOHUM TYpPJIAPHUHT YATUIIMIIKAA KaM XaTOJMKHU KeJITUPUO
yukapaau. Adpum myammudiaapHuHr ¢ukpuda, Oy caBosira >kaBoO TOMUIIA
TypJIM TaKCOH KU3 Typjapy opacuaa Kynahuin Oyindya HU30JAIUsIaHTaH
TypJapHUHT JUBEPIreHIMSICH HaTKacuaup. bupok, nomumopdusm mapaxacu
reHOM Japakacuja HadakaT IOKOpPU TaKCOHJIap, Oalku SIKMUH Typiap ypracujaa
Xam, Iy TaKCOH Aapaxxacuaa xam yirapanu. Kymaium Oyitnda v30susIaHHII
Ba MabJIyM T€HETHK Macodasa >KOUIAIIHIINA UITOHYIN OOFIMKIINK KaTTa TeHETUK
macoda ne® Oenrunanran (0y TypJapHUHI Maijgo Oynauin BakTh) Oy 5ca ymiap
Vpracupgarun kynainm BakTuHH Oenrmmaiam [Coyne, Orr, 1989, 1997; Sasa,
Chippindale, Johnson, 1998; Presgraves, 2002; Mendelson, 2003]. XaiiBounapaa
pENpOAYKTUBTYCUK Drosophila aBnoau Bakuiapu Opacuiard CHUMIATPUK
TypJilap opacuja AMBEPreHIus Japa)kacd KaMpoK auIoNaTpuK Ba Kymaluuiga
KeMWH KynalumijgaH OJMHIY aJoXUJalaHuIIra HucOaTaH Te3poK coaup Oynanu
(mymrreus €xu crepun ayparannapaa [Coyne, Orr, 1989, 1997; Howard, 1993;
Butlin, 1995; Hostert, 1997] nanso oynanu. byb6enymtiank
rUOpUATYpAapypTacu1aru3apapinducTaTuKTabcupiap U34unsacTa-
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CEeKMHTYTIJIAHUIIN HATHKACUAAPUBOXKIAHAAH, Oy “Typiiap XuaMa-XuUIUTH COaTH”
ne6 xam atanaau [Coyne, Orr, 1989, 1997; Sasaet, 1998; Opp, Turelli, 2001].

Jenrus  yMmypTKacuzinapugaH  TOJUXETIap CUHOUHUHT  reorpaduk
TapKIMIIA Ba TypJiap TAapKUOM SAXIM MuUCON OYynanu. Xo3upru BakTAa
nonuxeraapHuHr 10000 maH opTHK Typu MabiiyM OYnuO rypyx Xxamma skouaa
TapKajiraH Ba yjlap JEHIW3 SKOCUCTEMAaCHHUHI MYXUM KOMIIOHEHTJIApUIaH
XUcoOJlaHald, yJApHUHT TeorpaduK TapKAJIMIIA JACSpid YpraHuJiMara.
[lonmxeTnapHUHT KaTTaruHa KUCMU KOCMOIIOJUT TypJjapaup. AHBbaHaBUU
CHCTEMAaTHK ¢EHIAIIyBra acocaH Oup Typ MOpQOJIOTHK JKHXaTaaH ¢apk
KWJIMalJIUTaH TypJIapJaH XOCHJa OYiaau. XO3UPTH 3aMOHIA ITOJHUXCTIIAPHUHT
oworeorpadusicura JOUp WIMHN HIUIAp KYymand OopMoKma. XO3Wprd KyHJa
“KEeHr TapKairan’ KYNTYKJIW YyBAIYAHTIIAPHUHT TypJIapUHU acoChalla KJIACCUK
TaKCOHOMHS yCyJapu KOCMOTOJHMTH3M XOJHMCACHUHU acocCiaira erapiu Oymmait
Kosiau. Ky xonnapaa okopuaa auTUIAraHUJIEK, PENPOAYKTUB AJIOXUIAJIAaHUIITA
KaThbUW Jalujijap TONWIMAAH, aMMO, KEHI KAMPOBJIM TaxJuiuiap LIIYHH
KYpCcaTMOKJIa-KU XaM TeHEeTHUK, Xam Mopdosioruk ¢apkiaap OunaH Oupra
TypJIapHUHT 3KOJOTUK (apkiapu Mamxyn. Macanan, Owenia fusiformis Delle
Chiaje, 1844 (Oweniidae), Sternaspis scutata Ranzani, 1817 (Sternaspidae) Ba
Scoloplos armiger (Muller, 1776) (Orbiniidae) Typinapu xamMma OKeaHJapja, xap
XU YyKypJUKIapa Ba amainja TypJiu XWJI Xapoparjapia y4ypallyd aHUKJIAHTaH.
AMMO, oxmpru MabiayMotiapra acocan O. fusiformis xomIuekc Typaap neo
TOMUIMOKA. XO3UPrd KyHJAru TYJAKOHIW TaakukoTiaapgan RAPD ycynu
épAaMuia aHMK HYKICOTUJIAp KETMA-KETIUTH COJHUIITHPUIMAraH. Y HUHT
épnamuaa anukiaanuimuyda Neopetitia (Petitia) amphophthalma Siewing, 1956
(Syllidae) ymap kocmomoaut Typiap 3mac 6anku Ctenodrilus serratus (Schmidt,
1857) nuur anoxuna am(pUaHIAHTUK TapKajraH KOMIUIEKC TypJiap BaKWIHIUD.
Keitunyanuk siapo Ba MUTOXOHJIpUsA MapkepiapaaH ¢oijganaHud TaaKUKOTIap
om0 Oopum uynara xyuungu. S.armiger (Orbiniidae) Typu B. braeigopn
[Bleidorn, 2006] xammyamumudauruaa YypraHuiaraH KOCMOIIOJUT —TYPAUp.
Oxopuaa aiitu® yTunranuaexk, Oy TypJapHUHT BakWJJIapu XaMmma >Koujapja,
XaM JINTOpaJib, XaM CYBHHUHI 4YyKyp Kucwmiapuzaa yupaiau. Illumonuii my3
OK€aHM XyAyaujaa Oy Typ MOJUXETIAPHUHI KEHT TapKajraH Typu XUCOOJIaHa/H.
SAapo Ba MUTOXOHIPUSIIM MapKepJiap Epaamua oubd OOpHiIran TaAKUKOTIapaaH
MabIyMKH S.armiger KOCMOIIOJUT Typ XHUCOOJaHMaWIud, Y3W KOMILUIEKC TYp
ca"Hanaau. TUHY OKeaHUJa 3ca UKKUTA S.armiger Typjlapyu Ba UKKU €KW Y4 TypHU
ATnaHTHKa OKeaHWJa aHWKIaHraH. SlHa Oup &EpkuH wmucon, HurpeHHWHT
MOJICKYJISIP-TCHETUK ~ TaAKUKOTIapu  xucoOmanmamu. llupkymbOopeans  Ba
TpaHCApKTHKa TypJiap Ba yJIapHUHT MOPGOJOTHK (apKiapu KaTTa KHU3UKHUII
yiiroTagn. YIran acpHMHr OONLUTAHHMIIM Ba ypramapuia Oup KaHua
HUHATEPUIUIAp TypJiapu (AEHTU3 IOJAYy3Japd Ba JCHITU3 TUIPATUKOHIIAPH)
MOP(OJIOTUK Oelruaapura acocaH TpaHCAPKTHKA Ba LHUPKYMOOpaidb TapKaJIUILIN
XaKuaa UIMHN UIuiap 40I 3THIITaH.

KeituHyanuk ailpum acocuii TakCOHJAp KapUHAOLI-TYpiap XUCOOJIaHTaH.
Kommuieke leHru3 1oaay3napuHulr Leptasteria aBaod apKTHUKa Ba CyOapKTHKa
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TypJlap YpraHwiIMIIN HaTWkacuaa yzura Apkruka Ba [llumonuii ATIaHTUKaAaHUHT
mapkazuii Kanudopnusinan to Angckaraya 0yiaran xyayaaa tapkairad 60 TypHu
OMPUKTUPUIIN MabliyM OYnau. AJdcka XyIOyAujJard KOMIUIEKC TypJiap
NacTaabKu ypUHMILIApAA JACHTU3 IOJAY3JapUHUHT  ajjla3uM  BapHUalUsiCcH
cudatuaa ypraHuwirad, XO3UPrd BakKTAa 3Ca KEHI KAMPOBIH TaJKUKOTIap,
ApKTHKa Ba AHTapTUKAHUHT KYIiad HyKTajapuaaH TEKIIMPUILIAD YYYH
TYIUJIaHTaH MaTepuasuiap Ky COHJIM FeHJIap aHUKJIaHTaH.

Mounekynsp Mmetoiap ymly TypyxXJIapHU aXpaTHUIl y4yH acocuid MaHOa
oynmu6 xwm3matr kwian. Iy kabm wmmap kymiad onaumbd OopuiIMOKa.
KyMOOKIUTYpIapHUAT KOMITJIEKCMHU TAJIKUK KHWIWII XKyJa KuiuH. AMMoO, Oy
Kabu wWnmap YpraHuiMaraH OWOXWJIMA-XWIIUKHU TaAKUK KWINIIIA KaTTa
axamMusTra sra OMOXUIMa-XWUIMKHU TAIKUK KUIHIIIA MY>KMall TypJap €Ku Typ
UYHUIary TOJUMOP(PU3MHHU YPTraHUII )KyJja MyXUM CaHaJIaaH.

KymoOokau TYpPJIAPHUHT naiao Oy ammu.MoneKkynsip-reHeTUK
MabJIyMOTIIap AKYMOOKIH(MY>KMaT) TypJiIapHU YyKyp cyBjapjaaru
MOJUTIOCKAJIapJiaH TO Yy4yK CyB Oajukjapuraya Ba TPONHK KamajakjiapAaH TO
apKTUKa YCUMIIMKJIapUrada ajoxujia TypJapHu TypyxJjapra axpaTuiiga reHeTHK
muddepenimanus  Kuwniga Mop@oJioruk Ba reorpa@uk  MabJIyMOTJIApHH
TYAAUPUIIAA, OKOJOTUK €KW XYJIKUH  (QapKJIapHU TYIAUPHUIIIA MYXUM
canananagu. ISI Web of Science (http://scientific.thomson. com/products/wos/)
Ba Zoological Record Plus (http://www.csa.com/factsheets/zooclust-set-
c.php)0azanapugaru MabIyMOTIApHHU YpraHUII HaTHXKAacKUaa “KyMOOKIUTypaap”
Ba ‘“aruzak Ttypiaap’ra goup oxupru 50 Huima 3500 gaH opTHK Makoianap
MaBXyJl. byHaait kaTTa sSIUPUH TEHETUK XUIMa-XWUIMK KYMOOKIUTYpPJIAp COHH
OunaH smam MyXUT Yypracuga OOFIMKIMK Oop WMYKJIWTHM XakKuaa caBoJll
Tyrunumura cabad Oymamu. XKymOoknurypiapra OaruillIaHTaH MakKoJIaJllapHU
CaHacaK KYMUYUJIUK TAAKUKOT UIIap y €ku Oy TypyX XailBoHiap OujaH OOFIUK.
Kam connm Makonamap OKCaK YCUMIMKIAp Ba MHUKPOOPTHU3MIIAPHUHT
KymOokauTypiapura  Oarumanrad. [lyngan  kenn®  4yuMKKaH —~— Xojjaa
OJIUMJIADHUHT 'y €KW Oy TypyXJapHUHT KYMOOKJIMTYpJapUHU YpraHuilu
HaTWXKacuaa sSIKAWI Oup Xylocara Keaumu KuiluH. Kynmuunuk nammajapHUHT
KOCMOIIOJIUT TYpJIapy TYPJIHM XU KOHTUHEHTJIapJa TapKairan (GkyMOOKJIUTYpJap
COHM HHUCOATaH KaMpoOK), aMMO, KYIMTYWINK MOJUIIOCKanap OujaH HIyFyJJIaHyBUYd
MyTaxaccuciap (XaBacKopjlap YMpOIIM UYWFAHOKJIAPUHM TepUIIaAu) (PUKpuda
MOJUTIOCKAJAPHUHT  TapKaluIId MOP(OJOTHK XWIMA XWJUIMKKA OOFIIHK
(“mapuananran” Typaap). Tponuk Ba YIMK XyIy[AJIapJaH aHUKJIAHTaH
KyMOOKJIUTYpJIapHH COHM caHaljga Oup KaHya MyaMMOJApHH KeITUpHUO
yuKapaad. MabliyMKH WKKH, y4 EpUTWITaH TypJiap TPONUK MHUHTaKaiapaaH
TONUJITaH, aMMO >KYMOOKJIUTYPJIAPHUHT SPMU VUK XYyIy[JIap/laH aHUKJIaHTaH.
By sca )XyMOOKIMTYpJapHUHT Maigo OYIUIl KOHYHUSTHHU EPUTHIIIA YIIUK
XyayJUulaplaHd  TONWJraH TypJap KYMUWIMK TaJKUKOTYHIAp TOMOHHIAH
aHUKJIaHTaHJIuru OmitaH u3oxjanaau [Carroll, 2004].

KymOoKIuTYpapHUHr maiigo Oynuimum OupuHYM HaBOATAa OPTaHU3MHU
aHUKJIAIIa MOP(OJIOTUK oenrunapura acoCJIaHa/IH. FOxopuna
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TabKUJIAHTAHUICK TypJIap XWUIMa-XWUIATH Xap JOWM XaM MOPGOIOTHK
y3rapunuiap ounan 6upra 6ynaau [Templeton, 1981].

1.4. Typ uuugarv reHeTUK MOJUMOP(PU3M

Typ wumpgarm Ba TOMYyMSANUSIIAD WYUAATH MOMMUMOPGHU3M  Kyna Ky
CaBOJUIApHU KENTHPUO uYnKapanu. TaOumii momymsiusiiapaard TeHEeTUK XuiMa-
XWJUIMKHUA CaKJIaHUIIMHUHT KaHaal Mexanu3Mu Mamxyn? [lomynsinusa wuuparu
noJIMMOP(GU3MIIMK JTapa)kaCl YHUHT COHU OwiiaH OofnuK-mu? ['eHeTWK Xuima-
XWUIMKHA TAacT Jlapa)kacu KaHYallMK Yy3rapyB4yaH IIApOUTAA MOCTAIIUIIN
UMKOHMSTHHM  Kamailtupaau? DBy caBo/ulap  3aMOHaBHil — MOMYJISILIUOH
IeHETUKAHUHT PUBOXKJIAHUIIUIA TYpTKH OYIAM Ba 5SBOJIIOIMOH TI'E€HETHUKA Ba
KMECHM TEHOMUKAHUHT MOJIEKYJISIP-3BOJTIOLMUSI-HOJI-TUIIOTE3aCUHUHT  HEUTpal
Ha3apUsICHHU PUBOXKJIAHUIIN UMKOHMHU Oepau [Kimura, 1968; Kreitman, 1996;
Fay, 2003]. by caBoiaHUHT TymIyHUII y4yH OyHaaH 50 W OJIIMHTH aJlJIO3UM
TaJKUKOTIapuaa y3rapuiuiap 13 oepau [Crow, 2008; Lewontin, 1974].

X03MUpru BaKT/1a CEBEHUPJIAII TEXHOJIOTUSICUHUHT PEBOIIOIUSACH HAaTHXKACUIA
Oy kabu caBoylapra TETMIUIA MabIyMOTJIAapHH CHUCTEMalall HIUIapu
kwimHMoKaa. [llyrmait kuimmb, Typiau SyKapuoT TaKCOHJIAPW BaKUJUIAPHUHT
HYKJICOTU/IJIAPUHUHT Y3rapyBUaHJIUTUHU Y4Ta JIOKYCHUHM KHUECTAIl Opakalyd W
kumuaan [Leffler, 2012]. Bynga Ttakkocnam yuyH (akaTt y3rapraH CHHOHHM
cailtnapunan ¢Qoimananwnau. IlyHu alTumn Kepak-Ku, Y3rapraH CHHOHHM
caifTimap HeiTpan OyiMaciaura XaMm MyMKHH, Yy3raprad cuHoHumiap PHK
cTadwinrura Ba CIUIACHMHITA TabCHpU Kabu Mabiymotiap Mamxyn [Chamary,
2006].

2003 #mnu Hebert [Hebert, 2003a,b] y3 makonacuHu 3bJIOH KWW, YHAA
JIHK-mrpuxkoanu acocnaiiim Ba Oy [MAacTypHHM PUBOKIAHTUPUILIHU TakJIug
sTanau. byHraya Monexynsp-GpuIoreHeTHK TaJKUKOTIapura Oaruiiarad Kynruaa
MakoJiajlap bJIOH KWUJIMHTaH Ba OMTTa Ba Iy F'€HETUK MapkKeplaH ¢oiiganaHuo,
XalBOHJIAPHU SIKUH TypJapyuHU TaKKOCJIAIl OPKAIU SITOHA TU3UM SPATHUIL S1U.

TpuxocTpoHIrnJaNg HeMATOAAJAPUHMHI MOJUMOPGU3M THIOTE3aCH.
Trichostrongyloidea Cram, 1927 karra ounmacu — Nematoda cuHOUHMHT KEHT
TapKaJraH TaKCOHJIapu OMpH XucOOJIaHaIW. YHUHT BaKWJUIAPU KEHT JOHWpaJaru
XY )KalWHIapJa Tapa3uTiauK KWinO, TyHEHUHT Jespiau Oapdya MamiakaTiapuia
Kail1 KuiuHrad. by karra ounanu inpuk Bakwin Trichostrongylidae Leiper, 1912
ownacu OYnu0, yIapHUHT WYUa TypJjiap TapKUOW Ba TAPKAIUII KEHTJIUTH OYyinda
owmpunumnapgan  Oupu  OstertagiinacLopez-Neyra, 1947 xkemxa aBioau
XUCOOJIaHaIH.

Ostertagiinae Lopez-Neyra, 1947 kenxa owiacura MaHcyO Oab3u Oup
TYypJAPHUHT 3pKaK 30TiapH (KYN XojaTiapia MKKUTa) MOPQOJOTUK IIaKuIapura
Kypa ¥y3apo (dapkianuira sranurd TaxmuH KuiauHaau (Drozdz, 1995). by
rurnoresara acoc Oyiaran xonar — 0ab3u dpKak 30TiIap OOIIKa Typra MaHcyO dpKak
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30Tiapu Oujan Oupra yuparumu KysaTwigu. Kybrmukaaru Oy mopdanapaan
(makmnap) OWpu JTOMUHAHT Xosaraa OYynuO, WHIMBHUIJIAPU MUKIOpHUra Kypa
JOMHUHAHT XoJyiatna OVianu (Maxop), MKKMHYMCH 3Ca KaM, S’IbHU MHHOp [1e0
atananu. Maxop Ba MuHOp MopdnapaaH uOOpaT -HpKak WHIUBUJIAPHU
aHbaHaBUW Tap3/aa TacHU(IAIJA YIAPHUHT CIHMKYJIACH Ba KUHCUUA KOHYCCHUMOH
coxacu Oyiinua ¢apkiaHuIUIapra Kypa, Typiud XWJl aBjiojJjapra KUPHUIIH
aHUKJIAHAH.

Hactmab, Ostertagiinaekerxka ownacuna Ostertagia, Orloffia, Teladorsagia,
Marshallagia Ba Spiculopteragia aBnonnapuHuHT MopgalapuHu aHUKJIAI OpKaJIn
VH TYpTTa noaumop¢ Typiapra axpartwirad 3au (Drozdz, 1974). Ynapaan 6emra
aBinonu maxop Qopmanapra (Ostertagia, Orloffia, Marshallagia, Teladorsagia,
Spiculopteragia) Ba TypTa aBloau 3ca MUHOP TypJapra (Skjabinagia Kassimov,
1942; Grosspiculagia; Rinadia; Apteragia Jansen, 1958) axpatunnu. Kelinnuanuk
Oy pyixar yH TYkkustara keHradtupwigu (Drozdz, 1995).1ynmait xkunuo,
KyBYHLIILIOXJIMJap cyimnub xypuinranaa Skjabinagia “typnapu” noum Ostertagia
ABJIOAM MAaXOp Typlapy OHMIaH OMPramukIa YUpalUITH Kaig STHIM. Y3
HaBOatuaa Rinadia Ba Apteragia aBnoau ‘“Typiiapu’ XaM COHHU JKMXATIaH KYTI
yupoBuM Spiculopteragia aBnonu typiapu ounan, Grosspiculagia “typnapu’” sca
Marshallagia aBnonu Ttypnapu OunaH yupaau. byHma xap kaiicu xy(pTimk
MabJIyM Typ Oenrwiapu OuiaH yXIiaiaud, JEKWH aBjioj Oenrwiapu OunaH dapk
Kujaau. Xap Oup momyisiiusiia Makop Ba MHUHOP (OpMalapHMHT XHCCalapH,
ofaTHarMya, Xap Kaiich OKyQTIMK y4yH y3rapmaii Konmaau. Vwruiras
MabJIYMOTJIAp aCOCHIa IIyHJall THMoTe3ara Kejaulll MyMKHH-KH, 0y Ky TIuKIap
ourrta TYypHUHT noauMopd GdopMamapaup, Kalicuku MOPQOJIOTUK >KHUXATAaH
dapkinaHag Ba IIYHMHT yYyH TYpJad aBiojuapra >xoinamrupwirad (Drozdz,
1995).

1.5. buoxwimMa-XuJIMKHU YPraHUIAa MOJIEKYJIAPYCYUIAPHUHT
KYJUIAHWJIMII TAPUXH

buoxuma-xuimmk Ba cucrematukanu ypranumga 1960-1970 #wunnapna
AJI03UM TEXHOJIOTHCH (M30(DEepMEHT) aHAIM3U WUIIOHWIN >KOWHU 3rajuiaiu. by
nzodepmMeHTiaap MnoauMophu3MHU OouMiIuiId OwnadH Oornuk. Ddochonunuaiap
TapkuOM OYViinya xaM Tajal uiiap amaira OnIupuiIIn.

[Tapa3uT HemaTodanap TYPUHUHT MOMYJISUHUOH CTPYKTYpPACUHU aHUKJIAII
yuyH OupHHUM HaBOaTtga Typiau ¢epMeHTIap, OKCWLIap 3JeKTpodopesu
METOJUIapUHU KYJUIAlllra acocjaHrad. BbyHa KpUOTHUK TypJiapHU aHUKJIANIaa
aneKTopodopes XxapakTuaa oKuiap uodopmanapau OYIUHUIIT YCYTUAUP.

by wMerommap kym wMexHaT Tamad KWJIYyBYM Ba  aHUKJIAHAJIUTaH
(dbepMEHTIapHUHT eTapiid Japaxaaa TypryH (cTtabwi) OYnmaciura Oouc Xamwuiia
xaM umoHuaM smac sau. lllyHra kapamacigaH, MyXMM HaTHKajap OJIMHTaH.
Myxum unuiap rypyxura HUTaIdsiidk npod. JILITajpkKMHUHT TagKUKOTIApUHU
KUPUTUII 3apyp. YHUHT paxOapiaurujia JEHIM3 XalBOHJIAPUHUHT Mapa3suT
acKkapujanapyu acocuil (QEepMEHTIAPUHUHT V3rapyBUaHJUK CIEKTPJIapU TaJKUK
kuuHad. JKymnanan, Pseudoterranovadecipiens Hematogacu MOMYJIAIMOH
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CTPYKTYpacuHU YpraHuml y4yH 16 Ta 3H3UM JIOKyCH, NIy *KymJiajJaH Oup HeuTa
MajaTAeruaporeHasa, Jcrepasajap Ba Oomka ¢GepMeHTIap MIUIATUIAN
(Paggietal., 1991). By depMeHTIapHUHT CHEKTpiapujard aHuk (apkmap ymoy
HEMATOJAHUHI I[IMMOJHMM aTJIaHTHKA MOMYJSALMICH Yy4Ta TE€HETUK MYCTaKWI
Typiapjaan ubopatauruHu kypcarau (A, B, C). dakar Oup Mapra ayparait
UHIUBUI — A Ba B makiiapy 4aTHIIMIIMHUHT XOCWIM aHuKiIanau. Ilamxu Ba
XaMMyalTuBIapuHUHT  KypcaTulnya, xap Oup yurtanuk makia (dopma)iap
yerapacujia I€HeTHK XWJIMa-XWUIMKHUHT Japa)xxacu >KyAa Kam O0ynu0, ymoly
dopmanap ypracuga sca aHua KaTTa (Xap Oup rypyx uupaard QapkliaH HKKA
napaxkana Kym). Ymly yd TYPYXHHUHT QXpajdull NaBpu 2-4 MUJUTMOH WWTTHU
Tarmkui dTaan. OepMeHTIapHA TAIKUK ATHII HATIKACHUIArMHA YOy Y4 TYpyX
Yypracuaaru Mop¢osoTuK Gapkiiap, UIyHUHT YUyH yJIapHHUHT TeorpaduK TapKaIuIl
xycycusatinapu anukiaaaau. [Ilyam Xam tabkumiam 3apypku, Oy dhopmarapHUHT
xap Oupura y3ura xoc XyKaiuHJIapyu MaBxKy/I.

Xyanu myHaaid unuiap Ostertagiinae KeH)Ka OWJIACH HEMaTOAJIapUHUHT
TAaKCOHOMHUK XoJIaTh Oyinya kyn wu3nanumiap onubd Oopwirad. KymnanaH,
Teladorsagia (=Ostertagia)aBnonuuu y4uta, 1. circumcincta, T. davtiani Ba T.
trifurcata Typiapu crarycu Oopacuja HOAHUKJIUKIAp MaBxkyn 3au. KelnHuamuk,
Oy TypJapHM ajuIO3MM aHalu3M acocuja Kypud 4ukuO, yjap OUTTa TYpHHUHT
Typau Mopdaiiapu aeran xyjocara kenuiurad (Andrews & Beveridge, 1990).

SAuru  ycnybnapnan ¢Qoimananum, xycycan II3P, momammopd Typmap
Oopacuparn MyaMMOJapHH €YHINJA Ba SHTCU MabIyMOTJIApHH OJIMIIAA WMKOH
apataqu. byHpail amanra ommpuiarad Taigkukotnapaa Ostertagia gruehneri
Skrjabin, 1929 Ba O. arctica Mizkewitsch, 1929 typnapununr ITS-1 wukn
TpaHCKpunuusaanyBuu cneiicep) Ba ITS-2 coxamapu Oyiinua HyKJIeOTHIIIAp
KeTMa-KeTJIUTK  COJMINTUPMA  Tap3la  ypraHwirasja, SKKOJ  Tap3iaru
dapkiiaHuuIap Kalja KuJauHMaraH Oynu0, Oy XoJyiaT yJIapHUHT OWTTa Typra
MaHCy0 »kannurugaH npamonar Oepagu (Dallas et al., 2000).bynnaii amanra
ommpuiaral Ttaakukomnapaa Teladorsagia circumcincta (Stadelman, 1894), T.
trifurcata (Ransom, 1907) Ba 7. davtiani (Andreeva et Satubaldin, 1954)
typaapuan  pubocoma  JIHKcu  Tapxkubupma  ITS-2  coxacu  (Mukm
TPAHCKPUIHMSAJIAHYBYM CIEicep) CONMIITAPMA Tap3Aa YpraHwirasia sKKoOJ
Tap3aaru GapKJIaHUIUIAp KalJ KuJuHMaradn O0ynuO, Oy XoiaT yJIapHUHT OUTTa
Typra MaHcy0 sKaHJIMruaaH nanonar 6epamu (Stevenson et al., 1996, AmupoB Ba
oomik., 2014).

1.6. JHK-mTpuxkomiam

Acimna HuMa Taknud KuiauHrad 3au? @oipananmnaaurad HamyHanan JJHK
aXpatuiiaa, OMpUHYM HaBOATAa TaKCOHOMHUK TAapKHOW Iy COXaJard 3KCHepT
TOMOHJAH Xap TOMOHJIaMa aHMKJAHTaH Ba Baydyep HaMYHAaHUHI CakjaHTaH
Oynumm kepak. Arapja, HaMyHa *yJaa KU4uK Oyica Ba yHIaH OUpOp KUCMUJIaH
JHK axxpatumaum uMkoHu OViamaca, yHAa aHUK dororpadusicd OYVIuIIM mapT
(e-Bayuep). 'enbank (GenBank) 6a3zacuaaru MabJlyMOTJIApPHUHT aHUK IMACIUTH
Ba MyaMmMMoOJapJard Xarojlap ajakauoH WIMUK anaduérinapiga MyxoKama
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kuimHMokaa.  Cy3, CekBeHWpJiall  XaToCUJa, HamMyHaJaru TypJapHU
TaKCOHOMMSICUHM  aHMKJala OenapBOJUK (3TUKETIAPHU  YaJKallTUPHUII,
MaTepualiHi eTapiuya TEKIIUPMACIUK) €K OOBEeKTHB cababnap Tabcupuia,
BapualeNbIuK XoJulap/ia Ba EMOH aXpaldyBuM Typiap xycycuaa 6opaau [Tautz,
2002; Harris, 2003; Vilgalys, 2003]. Macanas, ailpuMm rypyX Ky3UKOPUHJIAPHUHT
HOTYFpU aHUKJIaHuIIK, TO 20 % Tamkun kuiumud MyMmkuH [Bridge, 2003;
Nilsson, 2006]. HamyHalapHUHT WUFUII TU3MMHUJA aHUK MabIIyMOTIap Y4YyH
alnoxuja axamusaT Oepwiamu (MAFUIT  JKOWHM, aHHUK KOOPJWHATAJIAPH,
HuryBUMHUHT damunuscu). Mirapu Mabiymoriap Oazacupa OyHpal (GuKpiap
MyXOKaMa KWJIMHTaH, JICKHH X03upaa OyHmall MablymMoTiap andarra Oymwimm
mapt. bapua opranusmiiap y4yH xoc OynaraH Mapkep TaHJAIl UISSICH MaBXKY.I
sau. Mwucon ydyH, XamapoTiap CHUCTEMaTHKacura OarunuiaHraH o003opaa
[Caterino, 2000], wmyamnudnap MapKepJapHU CTaHIAPTU3ALUS  KHIIWII
MYXUMJIMTHHU MyXOKama KWIHIIIW, IIyHJad KWinO, TypJid TaJKUKOT4YUjap,
TypJid MapKepJlapHU aloxuja rypyxjapu OVinya sXIIM caMapacuHU XucooOra
onnuiap (acocaH KyWH TAaKCOHOMHUK Japa)kajlard rypyxJjap y4yH), HaTHxaaa
KuEcall Ba yMyMJIallITUPa OJIMaJUIap.

Tannanaguran siroHa reH KyWHaard xoccajapra sra OVIUIIM Kepak: y
HucOaTaH KUCKa (parMeHT/IM coXa OYJIUIIM Kepak, eTapindya Bapuadeab 0yiuo,
SKUH KapUHAOLLIMK TypJapHU aXXpaTUIIN, OYHUHT YUyH Oy parMeHT y3ujan €
TOMOHJIap/1a KOHCEPBATHUB COXa OYIUIN Kepak (eTapiauda KOHCEpBaTUB OVIIUIIH,
YyHKH KEHT Y3ura XOC mpaimMepiiap Owiad amMIum@uKanys KAJIUHUIN Kepak).
CexBeHMpJIAIl SHTHJI Ba ap30H OYJIWIIIUTH YYyH HHCOATaH KUYUK pa3Meplaru
dbparmerTiap (700-800 »x.H arpodumarn) OVIMIIIATH Kepak. TeKuciaanHu
oM OYIUIIUIATH YUyH YHAA OYIuHUI (MHIEIeH) TapkuOu KaM OV Kepak.
Crangapt red cudaruga S5'¢parMeHTH, OKCUI MUTOXOHIPHUICUHUHT IIUTOXPOM-
okcuaasa komioBun 1 cyooupnuru (CO1 éku cox1) TaHmaHau, KalCU-KU WITapH
TypJlap ypTracuaard yrapyBuaHJIHMK Japa)kacMHHU SAXIIM KypcarraH [Moore,
1995].CO1 reHu TaakKWK KUJIMHTAH MUTOXOHJpHAT TE€HOMJIAPHUHT XamMMacujaa
UIITUPOK 3Tany, y 1540 HykIIeOTHIapHU ¥3 WUUra oiaau, KUECUI TaIKUKOTIap
y4yH OJaT/Aa YHUHI BapuaOenb KucMu skKuH 650 x.H. doilmananunanu. YHUHT
aMIUTMUKAIUSACH YUYyH cTaHaapT maiimepnapu sipatuiau [Folmer, 1994; Zhang,
Hewitt, 1997].

Anpo rennapura HUCOATaH MUTOXOHAPUAI TEHIAp OWIAH MIILIAIN aHYarWHA
Kynail.by rennapHu eHrmirnHa amruiddukanus KuiauHaau (aifHUKca Oy3uira
Matepuamiap), xap Oup Xyxkaifpama 100-10000 wmutoxonmpuiimap 0op.
MutoxoHapHUanl TeHOMHHHT TOJUMOP(U3M apakacH siApO TeHOMUTa HUcOaTaH
aHda okopu (5-10 mapra), unTpoHmap cakiamaiinu. 2000 Humtapaan 6onuiad
MUTOXOHJIpYAJI TeH OWJaH TYPJApHUHT aHUKJAIl Ba XPaTUIITHU HCOOTIaIra
oMl KYNr'uHa UIUIap YOI ATUIAU. ACOCUNWCH TAaIKUKOTUYUIAp YUYYH Kylaliaurd,
JIEKMH MapKepHUHT eTapiu napaxana cudarmunurugup. [yaunr yuyn-ku CO1
reHHUHT (¢parmMeHTiaapu ¢akaTruHa TypJapHU aHUKIalja (xaiBoHJapzaa)
doriananuin MyMKuH, Oy 6opaaa kymiad umuiap 0akapuiiiu.

XalBOHJIApHUHT Typau Typyxjapura mancyo 13000 ommwmk xydTiaukaaru
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typaapuna CO1 renu ¢Qparmentnapu Ownan Takociaanran [Hebert, 2003a]
oynmub, Typiau Xua Typ opraHusmiapu 2% kampok (apk Kuiaad, OUTTa TYyp
opranu3sMm yuyH 3ca 1% ommaiiaun [Hebert, 2003b]. Tankuk KuJuHaETTaH
XalBOHJAPHUHT Oy K€TMa-KETIMKHUHT MYKH Ba TypJiap ypracunaru (apKJIaHHIIl
(muBeprannus) papaxacu 5-20 wmaptara dapk kKuiaad. KynruHa TagkukoT
unuiapaa CO1 rennapu pparmeHTiaapu OWIaH TYFpU UACHTU(GUKAIUS KWIMHTaH
rypyxjaapu 96-100% Tamkun Kuiaau.

Xebept Ba yauHr xammmyanudaapu 2004 imnna CO1 renn dparmeHTaapu
acocuna JIHK-mrpuxkomHuHr camapacuHu ucOOT Kuiwin OViimya 4Ta WII YOIl
STUNIINA. YIIap TYpJiH TypyX XalBoHjapaa OaxapwuraH, kamanakmapna (Hebert,
2004a], kymmapnaa [Hebert, 2004b], yprumuaknapaa [Barrett, Hebert, 2004] Ba
oéknymnunapna  [Hogg, Hebert, 2004]. Myammudmap  y3mapuHUHT
MabIyMOTIIApU Ba Xamja reHOaHK 0azacu MabilyMmMOTIapuiaH (GoilgamaHuIIIN.
Opatna, KumypanuHr HMKKUIIapaMeTpiud MOJYyJIHUAAard macodajapHu XucooOra
OJITaH XoJi1a KeTMa-KeTIUKHUHT (apkuuu tonumau [Heit, Kumypa, 2004] Ba
WYKM Ba Typ Yypracujard BapuaOeINTMKHU TaKKociamau. AMpum XxoJariapaa
caMapajiyd TaKCOHOMHUK HWJEeHTH(UKAIUs KWIMHranjgapura O0abxo Oepuiau,
OYHMHT Y4YyH VpraHwiran OUTTa TYPHUHI KeTMa-KeTJIHUKJIApH OJMHAM, AapaxT
KWIMHAM ~ (SKUH  KYIIHWIap  yCylu), KeWnH HaBOaT OunaH  Ooluka
WHJMBUIJIADHUHT KETMa-KeTJIMKIApU KYIIUIAU Ba Oy TypJiap KjacTep KWJIMHIA
Ba TEKIIUPUIIJIN.

2004 vimmm [llumonuit AMepuKaHUHT Kyluiapy OYirda Wil YbJIOH KWJIMHIHA
[Hebert, 2004b], Oynna wnrapu mopdosoruk aHukianrad, ypHatwiran JIHK-
MTPUXKOA EpaMuaa Typiap YpTacuIard TETUINUIMINK TEKITUPUO KYPUIIIH.
COl-ketma-keTnuru  Oyinuya Typiap ypracumard (apk, HYKH TypJapra
Kaparanga 19-24 maprta kyn (terunum 7,05-7,93%,xapama-kapmu 0,27-0,43%)
HKAHJINTUAHUKJIAHJM Ba MabJIyMOTIapra 0abxo Oepuiiau.

Kanana Aptukacupan oéxkaymuminapHuHr  (Collembolatypkymu) 13
apnoaura maiHcyo 19 typu ypranungu (xap Oup Bakununan 1-3tagan). butra
aBnojara Mancy0 Oynran typnap ypracuaaru gapkiap 8-19 % Tamkua >TAU-KU,
Oy xohga OUTTa TYpHUHT UIMBUAJIapU ypracuaarud dapkiap sca kynuH4ya 1 %
Kam Oynau. by umpa yuypaTwiran MKKUTacujard ¢apkjaHuil (JUBEpreHIIns)
uctucHo Tapukacuna (5 u 13%), myaumdnap OyHra Oup-Oupura yximiarad
“arm3ak’ TypJApHUHT XaJIM aHWKJIAHMAaraH Jaauiu aed xucoomaamiap.

Harmwxana XeOepTHu “mMTpUXKOAHWHT oOTacu’ nAe0 arail Oomuiaguiap
[Marshall, 2005] Ba yan xammyamnudaapu mry xynocara kemwmiau, JTHK-TTK
Xxanu TaBcuu OepuimaraH Typjap Ba SHTH TypJIapHU UIASHTU(DUKAIMS KUAJTUIIT
spokyaup, Oy Tynuruda ncoot kunnuaau. byana CO1-pparmenTn 6yitnya naku
Ba Typmap ypracumaru ¢apk 10 mapraraga dapk xunumu (10xSST - species-
screeningthreshold) Taknmud >tunau €ku Typiap KeTMa-KETJIUTH YpTacularu
dapk TaxmuHaH 2-3 %, TypiapHu aHukjam uerapacuaup [Hebert, 2004b].
NkkuHun kpuTepuid y3apo (perunpokHoi) MOHO(GUI OYiuil, KymiuaaaH KeTMa-
KETJIMKHU YPHUHU TYIIUPUO OVIMACIUKIUDP.
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1.7.MoJiexyisip cCHCTEeMATHKAHM YPraHuIIIa AyHEAa Ba Y30eKHcToHAa
0110 OOPUIIAETIaH TAAKUKOTJIAP

CrpoHrunuaiap napasuT HEMATOA TypyXJapu opacuia 3BOJIIOLMOH X0JIaTh
KUXATIaH SXIIM camapaid XHUCOOJaHaJAW. YJIApHUHT KEHT KyJamMaard XujiMa-
xuirn XX acplia TaAKUKOTUYWIIApHUHT Oy HemaTonanapHu Strongylida Railliet
et Henry, 1913 otpsiaura axparuiira oiau0 Keiaau. YJaApHUHT 3PKUH SIIOBYH
HeMarojanap — padautuganap OwiaH Kyn SKUXATIAPUHUHT MOP(OJIOTHK
VXIWanuMra —aH4yajan Oepu MabiayMm »3a4. Hemartonmanmap cucremarukacuia
MOJIEKYJIIp METOMJIAPHUHT KEHI KYJUIAHUIIM CTPOHTWIM/UIAPHUHT CTaTyCH
MacajaCMHU  TUKJIAIM, YyHKA puOOCOMall  KETMa-KETIUKHUHI  TaXJIWIH
HaTWXKanapura Kypa CTPOHTWIMUIap paOAUTUIJIAPHUHT OUp  WYHAIUIIH
skaHiuruHu Kypcaranu (Aleshin et al., 1998; Blaxter et al., 1998; Sudhaus, Fitch,
2001). Crponrunmmanapuusr Tynpokaaru Heterorhabditidae (Poinar, 1975) onnacu
PHTOMOMATOreH Hemarojanap OwjiaH MyailssH (UIOTEHETUK OOFIMKIUTH
AHUKJIAHTaH.

Figure

oLl

Pacm. Hykneorunnapaunr SSU acocugarnHemaTtona ciHGUHUHT (QUIIOTEHETHS TUTIOTE3ACH.

CTpOHTMIUAJIADHUHT KAPUHIOILIMK aloKallapu TYFPUCUIATH TacaBBYpJiap
I1.1le Jle#t Ba M.bnakcrep (Blaxter, De Ley, 2002) Takiud Kwiran HemaTogansap
cuH(pU cucTeMacua Y3 akCHMHM TomnraH. by cucremana cTpoHrunuj (Japaxacu)
(Rhabditida Chitwood, 1933 oTpsiau Tapkubumaru Strongyloidea Weinland, 1858)
KaTTa owia Japaxacura Tymupuiaaad. CTpOHTWINA TapKUOUAAard Karrta ousianap
owrna papaxacura Ttymmpunan: Strongylidae Baird, 1853; Trichostrongylidae
Leiper, 1912; Metastrongylidae Leiper, 1908 Ba Ancylostomatidae Looss, 1905.
Hly O6uman Oupra Oy karra ounara Heterorhabditidae Poinar, 1975 owunacu
myauidruap TOMOHUAAH Kuputuirad. CTpoHrWiIMIjiap AapakKacHHUHT OyHaal
y3rapunuiapy KJIQJIMCTUK Ba AaHbAaHABUU EHAOWIYBIAPD YypTacuUIaru y3apo
kenmmmau0, ynap Trichostrongylidae ounacuHMHT  “WYKkM”’  TaKCOHOMUK
CTPYKTYpPacuHU y3rapTupMarat.
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Buojgoruxk TuzuMaa cakKu3Ta acocuu
TaKCOHOMHUK paHrJap KeTMa-
KEeTJHUIH MaBKY/

Species

IBOJIIOLMSA CHCTEM KJIACCH(PUKAINH

. . Kaganee-CMuUT {1998)
Fekkene (1894) | YutTekep (1969) | Bése {(1977) | Bése (1990)
Asa aoMeHa
TpW uapcTBa Mate yapete | WecTb yapcTs | TpW AOMEHa
W ceMb LapcTB
HHBOTHBIR HHBoTHBIR HHBOTHBIE HHBOTHBIR
Mpuéel Fpuékl Fpuéel
PacTeHun PacTeHus PacTeHns 3yKapHoTel | yKapHoTel | PacTeHWA
XpOoMUCTBI
MNpoTHCTEI NpoTHETEI
MpocTedwne
MpoTHCTBI Apxen Apxen Apxen
MoHepbl MpokapuoThl
BakTepuu Baktepuu BakTepuu
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PnnoreHns XXmBblx opraHM3IMoB

BakTepuun Apxeun JYKapuoTthbl

CnupoxeTbl  [pam- Chloroflexales BHTAMEGBI Copsesukn YKUBOTHBIE

MO3UTUBHbIE Mpubbl
GaKTepun

Methanosarcina
Methanobacterium | Fanobaxkrepun

MpoteoGakTepun PacTteHun

LinaHo6akTepum

Methanococcus
Wudchysopum
T. celer

Thermoproteus
Pyrodicticum

Planctomyces XHryTukosble

Bacteroides

TpuxomoHagbl
Cytophaga

Mukpocnopugumn

Thermotoga

Aquifex AunnomoHagbl

PEEC, NOCTPOEHHOE Ha OCHOBAHWKM aHanuza pPHE, nokazkieaeT pazgensHue BakTepuid, apxei W aykapuoT .

IMapa3utaap MoJeKyJIsp cHCTeMATHKAcH OViimua Y30eKmcToHaa 0.ud
dopmiaaéTran Tagkmkoraap.V3P DA 3oonmorms uHCTHTYTH Monekysip
Ouosorust Ba OMOTEXHOJIOTHUS J1TabopaTOpHsICHIa TYypJH TYPYX XalWBOHJIAp Mapa3uT
TeIbMUHTIAp Ba KYPYKJIUMK MOJUIIOCKAlTapu Typ TapKuOH, MOJIEKYJSIp
TaKCOHOMUSCH, (PUIIOTEHUSCH Ba CUCTEMATUKACHHY YPraHUI MyaMMOJapy OWIaH
mwyrymnanagn. Uy  okymnagaH, TyE€KIM  XalBOHJAp  HEMATOJaJapHHHUHT
MOP(OJIOTUSICH, MOJICKYJISIP TUarHOCTHKACH Ba YJIAPHUHT COHWHM HA30paT KUJIHIII
Oyiinua WIMUN TAgKUKOT WILIAPH YTKa3WIMOKIa. Xosupaa Metastrongylus,
Dictyocaulus, Protostrongylus, Spiculocaulus Ba Cystocaulus aBnognapyuHUHT 9
Typu Ba Haemonchus, Ostertagia, Marshallagia, Telodorsagia Ba Setaria
aBnoyiapuHuHr 18 typu Oyiimya 50 optux pubocoman JIHKcu ITS Ba 28S
COXAaCHUHHMHI HYKJICOTHIJIAp KETMa-KeTJIUTW TaxXJuil KWIMHIW. AHHUKJIaHTaH
HeMmatojanap wuuugaH 15ta  Typu xankapo ['enbank (NCBI) 6a3zacura
YKOMIAIITUPWIIA Ba Y YUYH sSIHTU XucoOnanau (Abramatov et al., 2013; Kuchboev
et al., 2015; Amupos u np., 2014, AmupoB Ba 6o1ik., 2015).

buonndpopmaruk taxaun KwinHrad TS coxXacMHHHT HYKJIEOTHAJAp KEeTMa-
KETJIMIM acoCH/ia YIKa HEMaTOJajJapHHHM TE3KOp aHUKJAIl Makcaauja TypJapra
Xoc GynraH ajens mnpaiiMeprnap spaTWimM. By mxtmpo yuyn Y3P mHTenexTyan
MyJK areHTJIMIura naTeHTiall Y4YyH TanabHoma Oepunau. by kenmakaknaa
BETEPUHAPHS aMaIMETHIA MTapa3UT HEMATOAAIAPHUHT MOJIEKYJISP IUAarHOCTUKACH
yuyH [I3P tuznumMuna goigananuir MyMKUH OYaiau.

VYHaaH Tamkapu Ky Ba Kopa MoJulapja MNapa3suTIMK KWJIyBUM Ba Iy
BaKTraua ojumiap ypracujia KeCKMH MyHo3apara Oaxcra cababuu OyiaraH reMoHx
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HEMAaTOJACHHUHT UKKUTA TYPHU YCTH/IA MOJIEKYJISIP- TCHETHK TaIKUKOT YTKAa3WIIJIH.
by ycyn €épnamuna remonx typiapuu pucobocoman JIHKcununr ITS-2 ypranwinu
Ba Taxyiuil KunuHaud. Hatwkana Oy TypilapHUHT aloXuja- alloXuaa Typ
AKAHJIMTUHM Tacaukjam uMkoHuHU Oepau (Kyduboer u np., 2012, Abramatov et
al., 2013). OumHran HykjJeoTHmiap KeTMma-kemru ['enbank ©Oa3acura
»xounamrrupuian (NCBI).

[TpoTocTpOHTMIN HEMATOAACH TypJapy YU4yH Typra Xoc OyaraH npaiMepiap
apatunau Ba uxtupora [latent onmuran (2017).

JlaGoparopusna ¢an AOKTOpH, (haH HOM30[HU, yuTa KUYUK MWIMHHA XOIuUMIIap
daonusAT OpUTAIU Ba yuTa aMajduET XOHAJapu: MOJIEKYJSIp OMONOTHs, JaMHUHAp
Ookc, aBTOkJIad Ba UeHTpU(dyra XoHalapu Xamaa WIMHH XoIuMmiap Y4yH
MYJDKaJUTAaHTaH UKKUTA XOHA[a WIMHH-TaIKUKOT HIILIApH 010 Oopuiiaau.

JlaGoparopus WIMHMHA-TAAKUKOT HUIUIapH onuO Oopuill ydyH Kepak OynraH
Oapua 3aMOHaBHI acO00-yCKyHaap Ba )KUX03Jap OWIaH TAbMUHJIAHTaH.

Ha3sopar caBosuiapu:

1. OBomronug HuMa?

2. I'eHOCHCTEMATUKAa HUMAHM yprataau?

3. Jlezokcupudonykienn kuciaotacu (JIHK) momenu kumiiap ToMOHUIAH
Karig dTuiaran?

4. BUOJIOTUK XUIMa-XWUIUK TEPMUHUHYU aHUKJIAHT Ba TYITYHTUPUHT ]

5. Kymbornu Typnap neranna HUMaHH TyIIyHacu3?

6. Typnap nunnaru noauMophusm HIMa?

7. «2OrHU3aKk-Typaap» TePMUHUHMN (HaHTa KUM KUPUTTaH?

8. IHK-mtpuxkoauu TyuryHTupu6 0epuHr?

9. Kaiicu XaliBOHOT OJIaMH TypyxJjJapy Y4YyH MOJEKYJsp CHUCTEMAaTHKa
apaTtuiaran?

10. V36exucTon1a XaliBOHIAP MONEKYJIp AMATHOCTHKACH Ba CHCTEMATHKACH
OYiinya KaHJal uiiap amaira onMpuiIMoKaa?
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2- maB3y. MoJiekyJsp ¢puiioreHeTuka.

PEJKA:

2.1.  Taxaun yyyn onunean Kemma-KemauKiapHu my3ui

2.2, Clustal Omega oacmypu époamuoa HyK1eomuouap Kemma- KemaueuHu
Kyn mapomaoanu myupiau

2.3.  Qunocenemux oapaxmuu mysuuws MEGA oacmypuodan gotioanranuuu
(Kynpox xaxuxamea yxwawinuxk ycynu (maximal likelihood), maxcuman
uxkmucoo (maximal parsimony), uamanadb Kypuiean ypmada icy@ miux
(UPGMA) 6a sxun kywnunap (Neighbor-joining )oacmypaapu opkanu

meKuwupuul)

2.4.  Onunean Hykneomuonap kemma-xkemaueunu xaakapo I'enoank (NCBI)
ACOUNAUMUPULL

2.5.  Xaiieonnap napazumiapHu 5KCHpecc-mamxuc ycyau
(IIL[[Pmexnonocuscu)

Tassnu u6opanap: Monexynsap unocenemuxa, gurocenemux oapaxm, fasta
format, MEGA-7, I'enbank.

Kaagucruka (xkagumru roHoHYana klddos - TapMok) — ¢uiIoreHeTuk
CHUCTEMAaTUKAHUHT HMyHaMmuanp. KinaaucTuk amManMEéTHUHI y3ura XOoC JKUXATu
KIQOUCTUK TaxJiil  (TakCOHJIAp  ypTacUAard KAPUHIOLUIMK  aJOKaJIapHU
PEKOHCTPYKLMS KWIMIIAA apryMEHTALUSHUHI KaTbUH CXEMacu), MOHO(MUIUSIHU
TYLIYHMII Ba JIOMUXaJalITUPWIrad (UIOreHust OUIaH MepapXMK Kiaccupukauus
ypracuaaru Oup Xuj YXIIAUUIMKHY Tanad KUIIUII XUCOOIaHa u.

Kiaagumeruk Taxami 3ca XO3Upru naiTaa KaOydl KWIMHTaH OWOJIOTHK
KJAaCCU(PUKALMIHUHT  acocu  Oynud, TUPUK  OpraHu3miap  ypTacujaru
MyHOcabaTIapHU XHUcoOTa OJau.

Kaanorpamma  3ca  (uarmmsuacladogram) - 3aMOHaBHIIOMONIOTHK
CHUCTeMaTHKaJara acocuil TylIyH4Ya — JapaxTCUMOH rpad Oymmd, TakcoHap
ypTacuaaru CHHTMJUIMK MyHOCa0aTIapUHU aKC STTUPAIH.

OUIOreHETHK apaXxTHHU TY3HII YYYH OJIIUH TaxJIMJI YUyH KEpakiud KeTMma-
KeTJIMKHU aHUKJIA0 OJIMII CYHTpa, YJIapHH KYyI MapoTabamu TYFUpJam 3apyp.
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Kelinn, maxcyc pactyp €paaMuaa JapaxT Ty3wilaad Ba HaTWxkamap rpaux
kypununmaa kypcaruwiaau(Philippe et al., 2011).

dunorenetuk aapaxtHu Ty3um yuyH FASTA ¢opmatuna wykiaeotuaiap
KETMa-KETJIUTU Ty3HUJIa]Iu.

Kerma- keTnMkHM TaHIamga Kepak oynaau:

1) YHuanuk karra 6ynMarad TaHnamana tyxram (< 50 keTMa-KeTJIHK)

2) ®parMeHTiIapra, KCEHOoJorjapra, peKOMOMHAHT KETMa-KETJIUMK, TaHIEeM

KalTalaHuIuiapra (KeTMa-KeTIUKIapHU KYTjIad KalTadaHUIIA) WY KYyHMacIuK
Kepax.

2.1. Taxjaua y4yyH OJIMHTaH KeTMA-KeTJIUKJIAPHH TY3UII

1. Anoxuna matanu ¢aiinra (Microsoft Word) ¢gunoreneTuk gapaxTt Ty3HII
yayH xu3mar KwiyBum opraaumsmiuapHuar (FASTA ¢opmaruma), kerma-
KETJIUTMHUA KUPUTHHT.

2. Kerma-KeTauKHN  pakamiaHr. bomka wmaTHim ¢aiira opraHu3m
HOMJIApUTa MOC KeJIyBYHU pakamiap KeTMa-KeTIUruHu €310 yukuHr (1-2pacm).

e HamyHaHuUHT OMpJaMUM HYKJIEOTHAJIAP KeTMA-KeTJIUTHHA
aHHMKJIAII
gb|KF811493.1|Protostrongylus rufescens isolate AK17 L3 5.8S
ribosomal RNA gene and internal transcribed spacer 2, partial sequence
NeD gb|KF811491.1|Protostrongylus hobmaieri isolate AK8 5.8S ribosomal
B RNA gene and internal transcribed spacer 2, partial sequence
No3 gb|KF811488.1|Spiculocaulus leuckarti isolate AK14a 5.8S ribosomal
B RNA gene and internal transcribed spacer 2, partial sequence
Nod dbj|AB478249.1|Protostrongylus shiozawai genes for ITS2, 28S rRNA,
B partial sequence
gb|EU018481.1|Cystocaulus ocreatus isolate 161 internal transcribed
No5 spacer 2, complete sequence; and 28S ribosomal RNA gene, partial
sequence
I-pacMm. MicrosoftWordmaTthiu ¢aitnnna opranu3miap HOMJIAHUIIH.

>1_Pf
TCGCGACTATTTGTCAAACGGTACTCGTCGTCAGTCTAAAGACGTGATT
CCCGTTTTAGTGTAGAATAATGTGATAGCAACATGTAATGATACTTATG
TATTATTACGCCAAATTCAATATGCTGGAATATGTCCACATGCATGCTA
GTGTTATCATTACTACCATCGTCGATGGATTTTCAACGAGTATCGCTGG
AAATCATATAATGTTGAAGATTCGCCGATGGACGTCGTGTGCTGTTCAG
TAATGATAGCTGTTAACACTAGACATGAAGCGAGCTGGGTGGACATAG
TTTGCATATTGTTCTTGCTTATTGTAACATGCAACCTGAACTCAGATGTG
ATTACCCGCTGAACTTAAGCATATCAT

>2 Ph
CGCGTTTGAATGCGAGTATTTGTCGAACGGTACTCGTCGTCGTCAGCCT
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AGTGACGTGATTCCCGTTTTAGTGTAGAATAAATATGATAGCAACATGT
AATGATACTTACGTATTATTACGCCAAACACAATATGCTATGTGTCCCC
ATGCTAGTGTTATCATTACTACCATCGTCGATGTTGATTTCCAATGGGT
ATCGCTGGAAATCATATAATGTTAAGGAATCGCCGATGGATGACGTGT
GCTGCTCAGTAATGATAGCTATTAACACTAGACATGAAGTGAGCTGGG
TGGACATAGACTGCATAATGTGCTTGCTTATTGTAACATGCAACCTGAA
CTCAGATGTGATTACCCGCTGAACTTAAGCATATCAT

>3_S1
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 maTHin ¢aitnuna pakamin KeTMa-KeTIHK.

2.2. Clustal OmegaxacTypu épaaMuia HyKJIeOTHJIAP KeTMa- KeTJIUTHHHU
AHMKJIa0 0JIMII CYHIPA YJIAPHHU Kyl MAPOTA0AJIM TYFUPJIAI

Clustal Omeganactypu €paaMujia HYKJIEOTH]I KHUCJIOTaJap Ba OKCHIUIap
KeTMa- KEeTJIUTMHU aHaKJad OJUII, CYHTpa ylapHH KYyI MapoTadaiu TYFuplamira
MYJKaJUIaHTaH.
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Clustal Omega rypyxJin caTp €K1 OH-JaliH Tap3/a UIIIalI1.
1. Kyn maporabanu Ttyrupnam ydyHClustal Omega caxudacura KUpUHT:
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html.
2. Clustal Omega 6om caxudacuaa TYpT UI0BaId MEHIO 60p (3 pacMm):

e Step 1 (Kamam 1) — wunoBa kerma-ketnukaa FASTA d¢opmatuna
Microsoft Word nokymeHTHra Taxjauid KWUJIWHAETraH HYKJICOTHJJIAp KeTMa-
KeTJIMTUHA KUPUTYBYM OWHAHM y3upaa cakmaiaum. ['padama Enter or paste ma
DNA Ttannaitmus.

» Step 2 (Kagam 2) —moBa (Pairwise Alignment Options) Xy QT TyFupianm
BapHaHTIApUHU ¥y3ujaa cakjaau: cexkuHpok (Slow) Exute3pok  (Fast).
[Tapamerpnapuu y3raptupmaiimus (Slow);

o Step 3 (Kagam 3) - mnoBa kyminab TYFupJiaml BapUAHTIAPUHU Y3HIA
cakinaiau (Multiple Sequence Alignment Options): kKuputuin (opMaTUHU
anukianmu3 PHYLIP;

o Step 4 (Kagam 4) —HaTwkanapHu 3JIETKPOH MaH3UJI OPKAIM FOOOPHII
Y4yH oifHa (Y3UHTU3HUHT 3JEKTPOH MaH3uJIHru3Hu rpadana EMAIL kypcatusr).

3. Tyrpunamuu wumra comum yuyyH SUBMIT Tyrmacuau OOCHHT.
Tyrupnam HaTwKadapuHd OWp HeEYa JaKUKaJaH CYHT DJJEKTPOH MaH3WIIra
r00opuniaau (4-pacm).

'&Nucleuu\ie x‘f?j MCET Blast x‘,’& Pucleotids x‘_&mcal Blast X‘;%NEBI Blast xY Clustaliz x',Y Cluskal Om x‘ aligriments x‘.r Help: Clus! x‘.:smqqmns FAWA S=lienEx

C [ www.ebl.acuk/Tools/msa/clustalo/ ) QT ﬂé =

Clustal Omega ‘

Tools = Multiple Sequence slignment = 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

Entsrorpaste asetofiDNA___ v |sequences in any supported format:
(CCTATGCTGGTGTTATCATTACTACCATC GACGATGTTGATTTTCAATGG GTATC GTTGHGAAT CATATARTGT T GAAGATTCGTCGATGGAC GACSGTETGCTOTTCAGTAATGATG TCATGTTGACACTAGACATARAGC GAGT &
TEGGCATACAATGCGTAATGTGTTTGTTTCTTGTAACATG CAACCTGAACTCAGACGTGATTACCCGCTGAACTTAAGCATATCAT

=5_C.o

TTGTCGCATATATACATACTATTCATATCTATGTATTGTARGGACGTGANTGUGGCTETCTOTCAAACGGTACTCGTCGTCGLCGTTGCOARMMCGTCGACGTOATTCCCGT T TCAGTAAGAATGAAGTGATAGCRACATGTAAT
COTTGCACC GARTGCAATATGOAATC GTETGACTGTATGCTAGTGATCATTACTTACCATCGTCGATTTTGATTC TCASTGGBTATCAT TGATGARATC GCCCBACATGARATAGTCGTCGATG GATGACGTGTGTTGCTCAGTA
ATGATGACTATGAACACTAGCATAGTC CCARATAGATTACATATTTGTATT TASAATTGTAC GATGCAAC CTGASCTCAGAC GTEATTACCCGCTGAAC TTRAGCATATCAT

Or, upload afile |£ﬂ§%ﬁ!‘]§,@?;ﬂ; Palin He soiBipaH

STEP 2- Setyour parameters

AT | Clustal win numbers »

The defaul settings will fulfili the needs of most users and, for that reason, are not visible.

(Chick hera, if vou want o view or change the defauk settings)

STEP 3 - Submityour job

Be notified by email (Tick this box i vou want lo be notiied by emall when the resuils are avalilabie)

B

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

I pavt_z008.pf - F Bee cravqanHie davins, x

4 nycK @ Ew

3 pacm. HykneoTumiap KeTMa-KeTJIMTH TaXJIUJIN YA9yH TYFUpJIAII MTapaMeTpiiapu
Clustal Omega oiinacu.
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' = Huelectide xV 2 NCEL Blast x'., = Nuclectide xV = NCBI Blast x‘ = NCBI Blast xv Cluskalz ,(Y  Alignments X ‘ Allariments x‘f Help: Chus! xY Bxoaauke x
+ C | [ www.ebl.ac.uk/Tools/services fweb/toolresult.ebl Pobld=clustalo- 1201604 19-103529-0352-32361032-0y Q%ye

Download alighment File | Send to ClustalWz_Phylogeny

CLUSTAL 0(1.2.1] multiple sequence alitmment

5 C.o TTGTCGCATATATACATACTATTCATATCTATGTATTCTAAGGACGTGAATGCGGCTCIC &0
1_Pf TCGCCACTATT 11
Z_Ph GCGTTIGAATGCGAGTATT zo
2 51 GTTCCATATATGAACCCCACTATT z5
4 P.sh TTGCATATATGAATCCCACTATT 25
5 C.o TGTCARACGETACTCGTCGTCGCCGTIGCGAARCGTCCACGTGATTCCCGTTICAGTARL 1zo
1 Pt TGTCARACGET---ACTCGTCOTCAGTCTARA-———- GACGTGATTCCCGTTITAGTGTA 63
Z_Ph TGTCGAACGGTACTCGTCGTCGTCAGCCTAGT - GACGTGATTCCCGTTTTAGTGTA 75
3_81 TGTCGAACGGTACTTGTCGTCGTCAGTCTATTCA-CGCACGTGGTTCCCGTTCAAGTGCA B4
4 P.sh IGTCARACGGTACTCGTCETCA————-—— GCTTA-GTGACGTGATTCCCGTTICAGTATA 77
& C.o G-AATGAACTGATAGCAACATGTAATCLTIG -~ ======= === CACCCAATGCAATATG lee
1 PE GAAT-AATGIGATAGCAACAT GTALTGATACTTATGTATTATTACGCCAAATICAATATC 1zz
Z_Th CAATARATATGATAGCALCAT CTAATGATACTTACGTATTAT TACGCCAAACACARTATC 135
3_81 G-AAGTATCTGATAGCAACATCTAATCATACTTATGTATTATTACACCAAATACAATATG 143
4 P.sh G-AATTATGIGATAGCAACAT GTAATAATACTTATGTATTATTACGCCARCTACAATATG 13e
5 C.o GAATCGIGTGACT-~--GTATGCTAGTG-ATCATTACTTACCATCGTCGATTTTGATTCT zz1
1 Pf CTGGAATATCTCCACATGCATGCTACTGTTATCATTACTACCATCCTCOAT --GRATTIT ls0
Z Ph CTATGT-——-——-GTCCCCATGCTAGTCTTATCATTACTACCATCGTCCATGITGATTIC lgs
2_81 CTATATIGTG- TTCCTATGCTAGTGTTATCATTACTACCATCGCCGATGTTGATTTT 139
4 _P.sh CTATACGATG----CCCCTATGCTGGTGTTATCATTACTACCATCCACGATGTTGATTTT 15z
5 C.o CAATGGGTATCATTCATGAAATCGCCCGACATCAAATACTCGTCGATGCATGACGTGTGT 281
1 PE CAACGAGTATCGCTGGAAAT--CATATAATGTTCAAGATTCGCCGATGLACGTCGTGTGE z38
Z Th CAATGCCTATCGCTCEARAT - - CATATAATGCTTALGEAATCGCCGATGEATGACGTGTGE z46
3_51 CAATGECTATCGTTEGARAT -~ CATATAATGCTTGALGATTCCTCGATGRACGACGTGTGE 257
4 _P.sh CAATGGGTATCGTTGEOAAT - ~CATATAATGTICAAGATTCGTCGATGLACGACEGTLTG ZE50 -
L pavt_2009.pdf = ¥ Bee ckauaHbie hafine x

4 pacM. Clustal Omega gactypu €paamua TYFUPJIAHUIIT HATHXKACH.

Clustaw2_phylogenynactypu épaamuna pujioreHeTHK JapaXTHH Ty3HIIT

Step 5 (Kagam 5) — Alignments oifHacuHUT YHT Tapaduma ¢GuioreHus
Ty3Hll yuyH uioBa cakjiaHaau. (Send to ClustaW?2_Phylogeny)

4. Send to ClustaW2_Phylogeny Tyrmacuuu OocuHr, OoIlKa OiHaaa
(bUIOTeHNS TY3HUINl y9yH KETMa- KETJIUK OUmMIaau (5-pacm).

5. bomka oiiHama Submit TyrmacuHu O0CHWHT, OMp Heda JakuKa MoOaitHMaa
daiinnap Ba Qunorpammanap Oupman GUIOTEHETHK napaxT ouwmianu (6-
pacm).

41



- Moot BLAS X V. = NGBl lastiPso: XYPNacmdda;BmSH x V2 el Bt %V NCBIBlastPry X ) Chstaiz shu x} ClstaWz Pyl X

ooumentation <. Share | ® Feedback

Tools > Phylngeny » Clustalwz phylngeny

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 M54 tools.

STEP 1 - Enter your multiple sequence alignment

Enter orpaste a multiple seguence alignment in any suppoed farmat:
[clustalo-120160419-103529-0352-32361032-0y

Or, upload aTle: [ BuBepurs dain | ©ain He puGpan

STEP 2 - Setyour Phylogeny aptions

TREE FORMAT DISTAMCE CORRECTION EXCLUDE GAPS CLUSTERING METHOD P.IM
| Default v || off v ||off * || Neighbour-joining v |[off

STEP 3 - Submit your job

1 Be notified by ermail (Tick this box if vou want to be notifisd by emall whenihe results are available)

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

Please read the FAQ before seeking help from our support staff,

‘ T pavt_z009.pcF o * Bre ckausrtsie daiins x

5 pacm. Clustal W—Phylogeny nactypu 6unan GUIOreHeTHK MaayMOTIapHU
Tanépmari.

5V Sncetsestpos %V stz <M X Phylogenstic Tre X

"E.Natmadmﬂmsa )'(Y‘P.N@m ] !
€« C' [ www.ebi.ac) ukaooIs/serv\ces/web/toolresu\t eb\?wob[d—c\ustaleJ)hvlouerwv 120160419-104135-0244-29133637pg

& Docurentation = Share | ® Feedback

Tools = Phylogeny = Clustalwz
Results for job clustalw?2_phylogeny-120160419-1041339-0244-23133637-pg

(9)i=-0 Result Summary  Submission Details

Phylogenetic Tree

Wiew Phylogenetic Tree File

¢
5 _C.o:0.21543,
3

1_Pf:0.0541Z,
2_Ph:0.05057)
10.01853,

{

3_51:0.08671,
4_P_sh:0.07061)

:0.02313) ;
Phylogram
Branch length: ® Cladogram * Real
5 C.o0.21549
T 1_Pf0.05412
L 2_Ph0.0S057
T 3_5l0.09671

L 4_p.sh0.07061

R - Qo et Drenarch Temininn Iesebi sevbrs Abs b 1is

| @ pavt_2009.pdf - & oo ceadanipe dafine., %

6 pacm. Clustal W — Phylogeny épnamuna guinoreHus Ty3uin
2.2. @uaoredetuk aapaxtuu TysumMEGAactypuaan ¢goiigajsanuin

dunoreHeTuk  gapaxtHu  Ty3um  yuyH =~ MEGA7  pgactypupaH
dorinananamus. JlactypHu wuminad 4yuKapyBud KopxoHa caxudacugaH Oemyl
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KYy4upuO oJMmuMu3 MyMKUH. JlacTyp Ty3wna€TraH MapaxXTHUHT CTATHCTHK
axaMUSATUHHM 0axojaiiau Ba OyTCTpen-TaxJIMJI UMKOHUATUHHU Oepanu. Makcumai
Tekamialml MEeToAu €EpAaMHua MHUHUMal COHJAru MyTalusUIaHTaH JapaxT
TaHJIAHAY.

1. Matanu ¢ain Ty3amMu3 Ba YHra Kynm Maporabaiu TYFUpJlaHTaH Sta
KETMa- KETJIMK MAabJIyMOTJIapHU Kyuupamus (7-pacm). PailivtHA HOMIIAKWMU3,
MacanaH Examplel.txt.

2. MEGA7 pactypunu wumra Tymupamu3. JacTypHUHT  KHpHII
napamerpiapu maiino Oymamm (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 6epamus.

3. Makcuman Texam MeToau OuiaH unuioBYn Mega 5 gacTypwHHM uWITa
TYLIUPaAMU3.

4. ®aitnra Example2 nHomuuu 6epamu3 Ba Enter Hu 6ocamus (8 pacm).

4 Example1 — BAokHoT - g
Main Mpacka  Dopwar Bug  Crpasa

;%EEEACTATITGTCAAACGGTACTCGTCGTCI—‘\GTCTI—‘\I—‘\AGACGTG.‘-‘\TFCCCGWAGTGTAGAATAATGTGATAGC AACATGTAATGATACTTATGTATTATTACGCCAAATTCAATATGCTGGAATATGT(
:".EE(PS?_ITGAATGCGI—‘\GTATITGTCGAACGGTACTCGTCGTCGTCAGCCTAGTGACGTGA'ITCCCGﬂ_WAGTGTAGAATAAATATGATAGCAACATGTAATGATACﬁACGTAﬁAﬁACGCCI—‘\AACI—‘\CAATI—‘(
éé{“sfécATATATGAACGCGACTAWGTCGAACGGTACTFGTCGTCGTCAGTCTATFGACGGI—‘\CGTGGT[CCCGTFCAAGTGCAGI—‘\AGTI—‘\TGTGI—‘\TAGCI—‘\ACATGTAATGATACﬁATGTAﬁAﬁACI—‘\CCI—‘\I—‘U
:—‘éﬁé?ATATI—‘\TGAI—‘\TGCGI—‘\CTATITGTCI—‘\AACGGTACTCGTCGTCAGC'ITI—‘\GTGACGTGATFCCCGﬂTCI—‘\GTATI—‘\GN—ﬂTATGTGATAGC AACATGTAATAATACTTATGTATTATTACGCCAAGTACAAT
;‘?&?SGCATI—‘\TAT.‘-‘\CATACTAT[CI—‘\TATGTATGTAﬁGTAAGGACGTGAATGCGGCTGTCTGTCAI—‘\I—‘\CGGTI—‘\CTCGTCGTCGCCGTFGCGI—‘\AACGTCGI—‘\CGTGI—‘\TFCCCGﬂTCAGTAAAGAATGAAGTGATA(

(88 g [l e (Do Do Do D] i

M. (< DGSel = omiEes

7-pacMm. KeTMa-keTaukIapHu KynMapoTadaiy TeKUcialiara TeKCT dani (txt)
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8 pacM. MEGA7nporpaMmmMacriHy TaxJIWId YMKHII [TapaMeTpiapu

/] MEGA 5.2.2 (5130811) - g
File  Analysis Help
= ¥ e m € . 5 & | m i N i
Blign Das Madels 7| Distance T Diversiy " | Phyogeny T UserTree ~ Ancestors * | Selection T Rates Clacks Lirks
i) S: Alignment Explorer = =

Dats Edit Search Alignment Web Sequencer Display Help
DEES =@ Wy ol [[oBs@X =@ o | #4@as

DINA Sequences | Translated Proten Secuences |

< 2>
Site# (402 & with € win Gaps
L] T & = = L ’
First time: uSer7| Tutorial Examples ‘ Citation ‘ RepotaBug | Updstes? | Hspnee i, ‘ Hirfeierins

| MEGA release #5130511

[ = : Ty 217
P | Mn1..| e A e i L U R e BYE g ot

9-pacm. Mera gopmarna MabiyMOTIapHU TEKUCIIAI Ba Y3rapTUPHUII

Harmwxkana mabaymornap mega Qopmar ¢dainmna cakjiaHaad Ba YHU
macanan Example2 ne6 HoMmam MyMKHH.
5. Example2 ¢aitnn épnamuga MakcuMa TeXamilall yCylid OWJlaH Japaxt
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KW yuyH Mega 5 nporpaMMacUHM UIITa TyIIMpaMu3.
6. Example2 ¢aiinuan kuputamu3 Ba Enter 6ocamu3. TaxJuiaHU YMKHII
napameTpiapu naigo 6ynaau (10-pacm).

E WM&: Tree Explorer - g

File Image Subtree View Compute Ancestors Caption Help
HSm & {§|&||SE5 g 2 Tree 1 2 orz
2

[ | Originaltree | Bootstrap consensus tre

&£

€ @ 1Ff
2 Fh
£
33l
¥ 4 5Co

4 Psh

%

HlaamE R

W o o 10 e e S SR TR e
Puc. 10. JlacTyp TaxuIMHU YMKHIL [TAPAMETPH.

Xap Oup mapaxTHU TyryHUAa OyTCTpen-mMaaaa KuiMaTiapu E3uiiaan, MacaiaH
93 xaBob (pemuk). by coH napaxtinapaa KaH4ya TyryHiap (aBjioj) MaBXyUIMTUHA
xapaktepnaiau. Kuitmat 93ra kanua skuH OYiica, MIOXJIAHWIIHU WINOHYIUIUTA
HIyHYa IOKOpHU OYIaau.

Ha3zopar caBosuiapu:

DWIOreHeTHK JapaxT JAeraHu HUMa y3u?

dunoreHeTHK AapaxT HUMA YUyH Kepak?

Kannait punoreneruk napaxtiap 0ymaau?

JlapaxT ydyH KeTMa-KeTJIMK KaHJail KUuiaub Tanaad omuHaau?
O0bexTnap ypracumaru macodaHu KaHaa Tymrynca oymaau?
JapatnapHu Kaiicu on-line mporpamMmanapza Ty3HUIl MyMKHH?

OunuHras napaxTiIapHu KaHAal KUIMO YupOniId TaKIUM 3THII MyMKHH?

Nk L=

Acocuii agadbuérnap

1. Altschul S.F. Basic Local Alignment Search Tool / S.F. Altschul, W. Gish,
W. Miller, EEW. 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.

. 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.

Kymumua axaduéraap

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

1 - amanmii MalIryJIoT:
JHK-mrpuxkoaianmi.

Monekynsip-reHeTuK TaxJujiapaa 300JI0TUK HaMyHaJlapHU
Huruiranadaapu. «Xaér HITPUX-KOAU». MounexkyJsap TaxJIujuIapaa
KyJUIaHUJIAJUral Mapkepiap.

Mumpan makcaa: Taxmwuiap y4yH 300J0TMK  HaMyHaldapHU WHAFWLI
Tajnabmapu ypraHuii, yMmMypTKacu3 XauBonmap TykumacugaH reHoMm J[HKcunwu
KPATHUII yCyJUIapy OWJIaH TAHUIITUII Ba YPTaHMIIL

MacanaHuHr KyHuiaumm:MoeKysip-TreHeTUK TaxXJInuiap y4yH 300JIOTHK
HaMyHaJapHu iurum tanabnapu. Kynm xyxaiipanu (Animalia) Ba 6up Xyxaiipanu
opranusmiap (mpoructiap). «Xaér mrpux-koau» (Barcoding of Life) -
(http://barcoding.si.edu/ ). 3oom0rust Ky3aTyB 00beKTH — KyII Xykakipanu (Animalia) Ba
Oup XyXaipanu opranu3miap (MpoTUCTIAp XucoOnaHaau. MoNeKysp- TeHETUK TaXJIniI
ydyH HaMyHa cudaruaa Ky3aTHiIaéTraH yMYPTKacH3 XalBOH XaXXMHra Kapad OyTyH
opranmsmiap (ynmuamMu kKampzaa 1 cm), TaHa KuUCMiapy, TyKMMa Ba WYKH Oprasiap
Oymakimapu Xu3MaT KWIHIIM MyMKAH. MabkOyn HamyHa yimdamu - 5 MM X 2-3 MM,
ofupnurd 0.1 nman 5 r rada. Monekynsip- T€HETHK TaxXJIWil Y4yH 3apyp Oyiaran
MaTepuaulapHH TYTuiaml skapaéauaa kepakiu HamyHa JJHK MonekynacuHu necTpyKTHB
y3rapumman  onguad  onmmn Makcaguna /0°C M 9ykyp MysnaTyB  xoJaThra
rymupwnnm ¢k, 70% mm stanon sputmacuna (C,HsOH) 6enrmnad kyiuamoru
3apyp. Tyrum >xapa€HugaH KeHWH OpraHu3M HOOya OVyica, HaMyHaHH Kaia
ki, 20-30 makuka MoOaliHHIa amaira OMWPUININH 3apyp. TeKmupuaaérran
XaWBOH HaMyHaJlapHU (OpMaIbIACTHA OSPUTMACH OWJAH Kala KUJIHHUIIH,
SPOKCHU3 XHucoOmaHamu, 4yHkH Kyhummarm Oy moxna JIHKra skumpgmuii Tabcup
KypcaTaay, TaHA3yJdHW OJWO KeJaau Ba TaxJWi HATIWKAIAPUHA KUCMaH EKU
TYauK Oy3unumura cabad o6ymaau. 70% au 3TaHOJ 3pUTMACH]Ia KAl KUJIUHTaH
HaMyHaJlapHU My3JlaTruyja CakJaHUIIA Makcaara MyBohuUK Oynaau, arap
OyHaal mapouT OyiMaca, XOHa XapopuTHaa Ky€ll HypHU TyIIMalIuraH >Kouja
CaKJIaHUIKM TaBcus KuiaumHagu. Cakigam y4yyH 1-2 w1 mpoOupkanapian
(anmennopduap) poitnananunanm.

Acocuii a1aduéT
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.

Kymumua axaduéraap
1. Kyuboer A.3., Amupo 0O.0., Kapumosa P.P. Ilomumepasanu 3amxupiu
peaxnusia MIIIATAIl YY9yH XaWBOHJIAPHUHI YTKa Ba WYaK HEMAaToJalapH

tykuManiapuaan JJHK axpartumn ycymnapu // 3ooBerepunapusi. - ToOIIKeHT,
2015. Ne4. 24-26 6.
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2. Kyd6oB A.D., llakap6oeB D.b., Amupo O.0., Kapumona P.P., Cadapos
A.A. Kapm kalTapyB4ymiap Xa3M KWIHII OPTraHJIApUHUHT  acOCHH
HEMAaTOJI03JIapH, JUArHOCTHKACH Ba yjapra Kapiiu Kypalil 4opa-Tagoupiapu.
Tascussnoma. Tomikent, 2016. 43 0.

HNuTepHer cautaap
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 - aMaJIMii MaLIFyJIOT:
I'enom IHKcunu axxparuu IIIP, 3nekrpodopes, TP
MaxcCyJI0TJAPHHU TO3aJIalll.

XauBoHNap Tykumacu HamyHacujgad reHom JHKcuam — axpartum.
[Tonumepasa 3amxupiu pexuus (I13P) ycnyounu acocuit tymyndacu. [I3P yayn
KEepaKJid 4/Ip0 Ba MUTOXOHApUan Mapképnapuuu Taunam. [[3P-ammnuduxanums
VTkazum. [I3P pexumu. Arapo3a remuga siekTpodope3 yCyJIHHH acOCHM
TylmyH4acu. Araposa renunu Tailépnam Ba [13P maxcynornapuna snexkrpodopes
yrkaszuul. [1I[P maxcynoTiapHu To3anar.

Nmpaan makcan: 'enom [IHKcunu axxparui yeynu,llonnmepasa 3anxupian
peakius — aMIudUKaIus yCyJauHU YpraHuiil Ba YTKa3ulll, reiabdIekTpodopes.

Macananunr kyiinanmm:®denon — xnopodopmiu ycnyou (OX- ycmy0).
Diatom DNA Prep (Poccust) pearentnapu tyminamu €pnamuga JIHK axparuin
yciyou. Dneasy Tissue Kit (I'epmanusi) pearentnap tymiamu €éppammuaa JIHK
axparum ycnyou. [13P yuyH kepakiaum siapo Ba MUTOXOHIPHAT MapKEPIAPUHU
tawnam. [13P-ammmmpukamus yrkazum. [I13P  pexumu. TIHP-Mix.Peakuus
apanamMacuHu  Taii€pnamga «EBporen» ¢upmacuna wunmad yuKapuirad
pearentnapaan ¢oinananunau. by peaktuBiap cyB (to3ananran), 10x Oydep,
dNTP sputmacu, 50x TAG-nonuMepasza xamaa my dbupMaaa Uiniad YuKapuirad
HEMaTojajlap y4yH MoOC mpaiiMmepiapiaaH ¢oinananuinau. by wMarepuamiap
acocuna II3P yuyn apamamma (Master-mix) Taii€pnanaad. Apanamma
ta€épnamaa 1 Mk, 10 mxia Ba 200 Mk nunerkanapaan Qoumpamanwiau. [P
Vrkazum yuyH 18S é€km ITS2 pJIHK renu ¢parmentnap (mpaiimepiapu)
¢pnamuna (James et al., 2006) amrmudukanys YyTKa3uil MyMKHAH.

['enbuunr Tapkudbura 1X TAE éxu TBE (pH 8,1), araposa, 6pomiu stunuit
kupagu. [13P maxcynornapuna JHKHUHT MaBxyauruau 3nekTpodopes KUITUIL
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yCyJIM OPKaJIM aHUKJIall MyMKUH. 1% arapo3sa reinb taiiépnamiga 1 r arapo3anu 250
ma kosibara comuuau Ba ycrura 100 mim TAE (Tris-acetate, edta) apanammacu
coi0 Kyn OWJIaH arapo3a SpUryHYa apalaliTUPWIIM. MHUKPOBOJHOBKA MEYKACH
épaamMua 2-3 nakuKa KalHATUIAW Ba apajamMaHuHT xapopatu 45-50°C etryHua
XOHa Temmneparypacuaa coByTuiau. CYHr 3 MKI 3TUIMA OpOMHUCTH apajiaiimMacu
comuaau. Tai€p OYnran apamammvanu 10 €ku 15Ta karakyajgaH uOOpaT TapoK
(rpebEHKa)ra CONMHAM Ba rejlb KOTIyHYa CaKIaH/Iu.

Araposza remupgan JIHK axpatnm yuyn wnnutatunaguran JJHK Tozamam
tymnamuaad (Llutokun) doitnananunaan.dnekTpodope3 KamepacuaaH TelbHU
0JIi0, TPAaHCWIIIOMUHATOP/IA XUMOSI KY30WHAaruHU TakkKaH Xoima, renmarud JIHK
HyKTajgapuau (MuK) Oup maprtanuk je3Bus Epaamuaa kecub onmmHamu. Kecunran
renpb Oynaknapunau 1,5 mi-nu snnengopd uaunuapura conunaau. lllynu anoxuna
bTUOOpra OJUII KEPAKKU SMNEHA0P( UANIUIAPUHU TapO3Ua TOPTHUI Ba Xap OUp
snmnenaopbHu TapTud OYinua pakammam kepak. [I3P maxcynornapunu rengaH
tozanamga  “llutokun”  dupmacuaa wunuiad YuUKapwiraH —TYyIulamiapaaH
dbornananuaan (JIKIMSHU 2 Mapy3acura KapaHr).

Acocuii agabuéraap

1. McPherson M.J., Moller S.G. PCR. The Basics2™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.

Kymunmua agabuéraap

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. bonnbipeBa, M.H. ['enoanarnoctrka 3ab601eBaHuil: KaUeCTBEHHbBIN U

KoJInuecTBeHHbIN noaxoasl / M.H. bosnabipeBa // LIuTokuHbI 1 BOciajieHuUE.
-2005. - Ne3. - C.40-41.
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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.

11.0ctepman, JI.A. MeTosl ucciie1oBaHUS OSIKOB U HYKJICMHOBBIX KUCJIOT:
3NIeKTpoope3 U yabTpaueHTpUPyrupoBaHue (MpaKTuueckoe mocoodue) /
JLLA. OctepMmasn. - M.: Hayka, 1996. - 288 c.

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

3- aMaJuii MaLIFyJIOT:
buoundopmaTuk gactyp/apaa HyKJIeOTHAJIAP KeTMa-KeTJIMIH acoCHIa
(ustoreneTuk gapaxriaap Ty3uil Ba yHAaH ¢oiaasaHul.

Kimamuetuk  Ttaxymur.  XO03Wpru  3aMOH  XAWMBOHOT —OJIaMU  MOJIEKYJISIP
TaKCOHOMUSACH Ba (UIIOTEHETHKacH Ouja MabiaymoTiaap. buounpopmartuk
JacTypiap/ia HYKJICOTHIJIap KETMa-KeTJIUTH acocuia (UIOTEHETHK Japaxtiap
Ty3UlI Ba YHJIaH (o agaHuml.

Nmpan makcaa:O6nexkt JIHKcuHUHT Oy coXacu KeTMa-KeTJIWTd MabiiyM
oynray, yuu mabiaymotriap Oazacu (NCBI) OunaH coOnMIITHUPWIAAN, KaWCHKU
OOBEKTHUHT Oy KeTMa-KeTIuru Oomka Oapua Typjap COJMUINTUPWIAAA Ba
ypranunaéTran Typ Te3[a aHUKJIaHaau. Arapja KeTMa-KeTiIuK 0a3ajaru MaBxy.l
Oupop Oup TYFpu Keimaca, JAemMak Oy SIHTU Typ, STbHU HOMAbIyM TYyp
TONMWITAHUJAH Japak Oepaau. XalBOHIAPHUHT IWIyHAAM COXAacH YpraHuil
MaKcaJu1a MUTOXOHApHAN €KU PO TeHHHUHT (pparMeHTIapy TaHIaHIH.

Macananunr Kyiinanmu: CexkBenupnam peakuusicu. [13P-ammnudukanus
peakuusicuard acUMMETpuKk (parmentinapuu To3anam.BioEdit — kerma-
KETJIUKJIApHU TYFPUIOBYM Ouonoruk taxpup 0ymu6, Windows 95/98 / NT /2000 /
XP /7 &wnran. U cronm KoMImoTepuaa MHTYUTUB nHTEpdeiic Omnan Oup KaH4a
JOKYMEHTJIApHU Kynail QyHKIusgapu OWIaH KeTMa-KeTIMKIApHU TYFpUJall Ba
MaHUITYJILIMS KWW KaOu (QyHKUUsIapHU Oa)kapuill y4yH HucOaTaH OCOHAMP.
O6bext JIHKcuuuHr Oy coxacu KeTMa-KeTJIMIM MabiayM Oyirad, yHU
MabaymoTiap 0azacu (NCBI) Ounan conumTupuiaav, KaiCUKU OOBEKTHUHT Oy
KeTMa-KeTuru Oouika Oapya Typiap COJUIITHPUIAAN Ba YpraHuia€TraH Typ
Te3/la aHUKJaHaIu. Arapjia KeTMa-KeTJIMK 0a3zajard MaBxyl Oupop Oup Tyfpu
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KeJiMaca, JieMak Oy SIHTU Typ, SbHU HOMabJIyM TYp TOMWITAaHWJIAH Japak Oepaiu.
XaWBOHJIADHUHI LIYHAAW COXACH YPraHMII MaKCaAu[la MUTOXOHJAPHAI €KU SAAPO
TeHHHUHT (PparMeHTIapy TaHJIaHIH.

®unorenetuk Taxawi - BLAST éxku MSA yuyH aHuk OyiMaran kKeTtma-
KeTJMKIIap Ypracujaru MyHocaOaTiapHU aHMK KypcaTa OJaJuraH HIOXJaHTaH
quarpaMMaliapHu sipata onagau. OUIOTeHEeTUK AapaxT, HryoXacus, dBOJIOLUSHUHT
y3apo ajoKajdapyuHu Ba JUBEPre€HLMs MOIYJIUIa MYyJDKajUlaHTaH JBOJIFOLMOH Ba
KHECH  TaIKUKOTJIApHU Yy4yH (oiganu XaMma MOJEKYJIsIp Ba OHOXHMHK
TaIKUKOTIApAa TeH €KW OKCWI (YHKIFSUTApU TYFPHUCHAA THIOTE3aHUHT
reHepanuscuia MyxuM xucoOmanagu. OUIOTeHUs KaTTa coxa XHcoOmaHuO, ¥3-
y3ugman OyTyH Oup KypcHH srataiau. Makcan dakaT (UIOTEHETHK Iapaxt
Ty3ULAaH TalIKapy, OalKu “KUPKUII Ba KYyWHII NPUHLMUIUIAPUHU TYLIYHHII Ba
Owmm kepak Oynanu.

¥ BioEdit Sequence Alignment Editar - a
File Edit Sequence Alignment View \orldWide'Web  Accessory Applicstion RNA  Options Window Help

=0

¥ ABI Chromatogram: CADistributives\Clustal\SQUNCHVAlyoshin_1 -8\Alyoshin_1-8\001_H02_a7.ab1 = =B o

UL Golected: none | Seuple a7 | File: CaDistebutivesChist al SQUNCHW lyoshin 1-B\dklyoshin 1-81001_HO2_+7.:b1

10 20 30 40 50 60 70 20 o0 100
T GGOGIATG CCT GG TTA TAC CAT ACCGA COAGACTCTAGCCTAT TAAMATACGTTCGCCOGTCCCTCG ATGCOCCOGCOCAACTTCTTAGAGGCGACGAGTOGCGT

% DNA sequence from CADistributives\Clustal\SQUNCH\Alyoshin_1 -8\Alyoshin_1-8\001_H02_a7.ab1 [= |/ E1- s3]

=] mﬁm B 1 total sequences

[ 5 Selection: | Sequence Mask: Hone Start
Mode: [Select / Slide Pastion: 114 Nurbering Mask: Nore el |
= s g s = 5 = Gepoll [T T o |
1 DIT feod o ERETN] I A AR BT P e e,
I IR LR R Ehic Ty FR ity B P e R AP ErR RS EE Y
=) 10 20 30 40 50 &0 70

a7 TGEEETATGCCTEEETTATACGATACGACGAGACTCTAGCCTAT TAAATAGTTCGCCEETCCCTCEATGCGOCE

RS e
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[E] Pambaepsnonta - agex X | [ MailRu: noura, nouck e v X [ Hosoctw Vaekuctana— 1 X

/22 BLAST: Basic Local Alignr % |

“ C' & [ blastncbinlmnih.gov/Blast.cai
B  us. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI
BLAST ® Home RecentResults Saved Strategies Help
BLAST finds regions of similarity between bi more YOUF Recent Results New
[EM Try the new BLAST homepage
[2| Al Recent results...
BLAST Assembled Genomes
5 News
Find Genomic BLAST pages o Human @ Rabbit o Zebrafish
‘go" ° Mouse o Chimp o Clawed fro Searching Whole Genome Shotaun
o Rat o Guinea pig o Arabidopsi Scquences
o Cow o Fuit fly o Rice
o Pig o Honey bee o Yeast It is now much easier to search WGS
o Dog o Chicken o Microbes (Whole Genome Shotgun) with
stand-alone BLAST on your own
Basic BLAST CommiEr
Choose a BLAST program to run bhadn et b2l
[E) More BLAST news...
nucleotide blast | S93rch a nucleotide database using a nucleotide query
L Algornthms- blastn, megablast, discontiguous megablast
i Search protein database using a protein query Tip of the D
protein blast ip of the Da
Algonthms: blastp, psi-blast, phi-blast. delta-blast & L
| . . . a
blastx ‘ Search protein database using a translated nucleotide query Usz Genomic BLAST 12 see the genomiz
thlastn ‘ Search translated nucleotide database using a protein query If you are inferested in the evolufion of a
particular gene or gene family it is often
thlastx ‘ Search translated nucleotide database using a translated nucleotide query intetesting o examine the intro-exon
structure even across species
. ) More tips...
Specialized BLAST
G Lo s, ; \ ] 0
1 1l - S and 7 = - -
ol - i) < i o - o | — . | > E
B CvwEa el S i e
B. 1 ®uiioreHeTnuecKoe 1epeBo
Branches, Terminalnodes,
Edges Taxa,
Seguences
B Clade
Clade
Nodes 3
time
—————
—

time

lIJi

A B COD

DHIOrCHETHUECKHE JEPEBbA MOLYT OBITh IPEACTARICHbI B PA3IIHYHEX (DOPMax H OPHEHTALHAX. YT0
BakHO. UTO eIHHCTBEHHBIH cI0COG OTPETETHTE SBOMONIOHHOE PACCTOIHHE MEKTY IBYMA
II0C/IEI0BATEIBHOCTAMHE — 3T0 ONPeIEIHIb. KAK JATCKO Ha3al BO BPEMEHH BbI JO/LKHEL IOHTH
Tpekie, YeM HalTH oOMIHH OpeJok. Tak. Ha AepeBe cIpaBa, X0Td IOCIeI0BaTeNbHOCTE A Omoke K D,
ueM K C (PE3HYIECKH Ha CTPAHHIE. Ha CaMoM Jere A Gorlee TeCHO cBA3aHA ¢ C. Tak Kak OHH HMERT
Gomplie o0IHX OPEIKOB. DBOIFONHOHHEE 0THOIIEHHA MeAxy A-D Tarske MOryT GBITh IPEICTABISHE]

¢ HCIoMb30BaHmeM (opmata Newick crenyromen odpazoM (((A, B). C). D): BI0:KEHHOCTE B KPYT/IBIe
CKOOKH COOTBETCTBYET pa3llelleHHIO Ha JEPEBAX BBIIIE.

—— MRCAofA B, CRD

—— MRCAOfA, B&C

MRCAOfARE

DCBA DABC

MRCA= most recentcommon ancestor
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B 2. PocT (puaoreHeTHIECKOI0 JepeBa

NucleotideSequence

time

B Xone >BOIKIHH OpraHU3Mbl H3MCHAFOTCL HAKAILIHBAKOT MyTAlUHH (LBETHBHIE
(DHTYpEI). DTH MyTam#H OyIyT HepeNaBarkcd B IIOTOMCTBE BCeM JOYEPHHM JIHHHSIM.
MyTanma. KoTopad NPOHCXOIHT 0YEHb PAHO B HCTOPHH IPYINIBL. HAIPHMED. 3¢ICHBII 0BalL.
KOTopag OPOHZO0MIIA V IPeIKa mocrenoBareasHocTell B. C & D. OyaeT HaiflIcHa BO BCEX
Tpex THHILTX TOTOMKOB. MyTAIHA, UTO TPOHCXOIHT Mo3Ke (HATIPHMED. CHHHI KBAIPAT).
BEPOATHO, MOKHO HafiTH B MCHBIICM KONFMCCTBC MHHHH TTodojKeHHe MyTarHH Ha
HYKIEOTHIHEIX IOCTENORATENLHOCTAX COBEPHOICHHO MPOH3IBONBHO H MPEIHAHAUEHO
TONEKO, 9TOSEL MOKA3aTh. KAK MHOTO YHHKANLHBIX MOCTICI0BATCILHOCTEH ¢CTh B KaKILNT
MOMEHT BPEMEHH. PacTIpele/IeHHe MyTALUHH CPeIH ITHX IOCICI0BATEIEHOCTeH

Acocuii agadbuérinap
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.

Kymumua axaduéraap

. Altschul S.F. Basic Local Alignment Search Tool / S.F. Altschul, W. Gish,
W. Miller, EEW. 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. - V.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.

HNuTepHer cautiiap

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

Kyuma mamryJior:
INIPAHK — nmarsocruka.

HMumipan makcan:llapasurap xacaumkinapan IHK — aumarnocruxacu (ITLIP
TEXHOJOTHICH) OYiinya TAaHUIITUPUIIAIH.

Macananunr Kynuwanmu:/IHKcTpykrypacunn ypramum acocupa THUPHK
OpraHu3M TypJIapy Ba KaCALTUKIAPHU WACHTH(PUKAIMS KUITyBUH ycyaaup. Typra
Ba KacaJulMKiapra Xoc OyiaraH maxcyc Mapkepiap (KUCCKAa TaKpopJaHyBuYd
OJINTOHYKJICOTUUIAP)  TY3WII  JacTypiapuaan  (QoijganaHuil,  MOJEKYJSp
MabIyMOTJIap acocuja TaxJWulapJa TUPUK OpraHu3miiap  (QUIOreHeTHK
miaxXapacuHd Ty3ull xucoOnaHaau.Hykneotumiap kerma-kernuruHu ['eHOaHK
(NCBI) ©6azacura xoimamrupuni.llapasutap kacaumukmapaun  JIHK -
nuarnoctukacu (ITHP TrexHomorusicn) 6yitrya TaHUIITUPHIIAIN.

Acocuii atadbuéraap

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.

Kymumua axaduéraap
Felsenstein J. 2004.Inferring PhylogeniesSinauer Associates: Sunderland, MA.
Gonnet G.H. 2012. Surprising results on phylogenetic tree building methods based
on molecular sequences. BMC Bioinformatics13:148

HNurepuercautiaap

http://www.megasoftware.net/
http://www.ebi.ac.uk/Tools/msa/clustalo/ index.html
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V. KEMCJIAP BAHKHA

KEHC-1
BuoxuaMa-xuiIJIMK HUMAJIUTMHA W30XJIaHT?
buoxunma-xumauk 0y — “OHMOJOTUK XWJIMA-XWIIUK aTaMaCUHUHT
KHCKapTMa makiu 0ynuo, Ep mapunaru XaéTHUHT XUJIMa-XUILTUTHHA
aHrIaTaau. Aiipum XoJiapaa OyHUHT yUyH “XaéT TU3UMM aTamMacy Xam
KyJUTaHiIa u. AMMO OMOXMIIMA-XMJUTHK JKya Mypakkad Ty3miMa 0yim0, yura
TapKUOWH KMCMJIaH TAITKHUJI TOTITaH:

1. T'ennap

2. buonoruk Typiaap

3. Dxocucrema

['en Oy — opranusMm OenrWjiapvHU Y3HUIa My)KaccamJalITHpPraH Ba Xykalpa
aapocuna sxkovnmamrad JHK Hykimeotumiap KeTMa-KeTIUTH acocuia €3wiraH
MabIyMOTJIAp WUFUHAMCH XucoOjaHamu. ['enmap  KY3HMHT KYK €KH Kopa
OYIMIIMHY, OEKITAPHUHT MUPUK €KW KUYUK OYIuIIMHA Oomikapaau. [ eHiapHUHT
WHYBUAMAI Y3rapyiliy Xap OMPUMU3HHA YHUKAJ OYITUITMMU3HA TabMUHIIANIN.

buonoruk Ttypmap. Typ Oy — MablyMm XyayAjla TapKajiraH, ailpum Oenru
XycycusaTiaapu OujiaH ajoxXyjajaliraH amMMoO YaTuIuMO Hacl Oepa ojaaurax
WHIUBUJJIAp WUFUHAMCU XucoOsiaHaau. by Xakaa Ou3 YHIMaciIuMrumMu3 MyMKUH,
aMMO Xa KyHU OW3ra TypJIM-TyMaH TypJjapra ayd kenamu3. Typrap Xuma-Xujuiira
OMOXHUIMa-XUJUTMKHUHT SHT aXK0Hu6 dopManapuaan 6up uxucodnananu. busHunar
caiiépaMu3 MIJIMOH TypJIapHH Y3H]la My>KaccaMJIalllTUprad 0yau0, Xaiu ylapHUHT
KyImuuinru ypramunamarad. byryaru kynnaa 375 000 gaH opTHK TyJiid ¥CUMIIHKIAP
Ba 15 000 Typ cyTaoMHU3yBYM Ba KylUIapruHa OU3ra MabiIyM.

Okocuctema 0y — MabiayMm Oup TaOuui mIapouTaa XaéT KEUHUPYBUM Ba THPUK Ba
HOTHPUK OMUJUIAp MaKMyacu XucoOnaHaau. JKoJorjap Typiaap XuMa-XuUITMTMHA
Tabuuii mapouTiapaa ypranaau. Ep mapupma Kyama Kynm Ba — XWUJIMa-XUIl
HKOCUCTKMAJIap MaBXyJl. YapjaH alpumiiapu Ou3ra mabliyM, MacalaH, YPMOH,
TOF €KM JIEHTu3 Kabuap.

KEHC-2

Ka4on, kaepaa Ba HUMa Y4yH OMOXWIMA-XWIJIMK TYFPUCHIATH

KonBenuusi KadyJ KUJIMHTaH?
buonoruk xunma-xwuik tyrpucuaaru Konsenuus “Ep mmaneracn” pgapaxacuaa
1992 #tunna Puo-ge-XKaunelipoga(bpasuwnus) umzosanran 0ynuo, 1993 itun 29
nekadpaa Kydra Kupran. by OupuHur OMOXMIIMA-XWJUTMKHY CaKJIalira KapaTuiran
moban KenumryB OynmmO, TEHTHK pEeCcypclapHH cakjalira Xyjaa Karra Epraam
OepraH.

buonoruk xuima-xwuMKHU cakiam KoHBeHuwmsicun cekperapuatu MoHpeanaa
(Kananma) xoinamran O0ynmu6, KoHBeHIMs MakcajjlapyHM amjiara OIIMPHUIITa
MYJDKAJIJIAHTaH.

55



KEHC-3
BuoxuaMaxuIJIMKHU aHMKJIANIA KaHJAl aTaMaiap nauiatuiaaam?
buonoruk Xxuiama-xuJuIMK,bHOJIOTHK pecypciiap, BHOTEXHOJOrusi, TEeHETUK
pecypcnap Kenuo YUKKaH MamJiakar, XOHAKWJIAIITUPUIITAH Exu
MaIaHUWIAIITUPWITAH ~ TypJap, JKOCHCTEMA, ex-situ cakmam, ['eHeruk
Marepual, ['eHeTuKk  pecypciap, simam — KOWM,In-situ  IIapouTiIapH, in-situ
cakJiail, Myxo(a3a ocTuiaru MUHTaKA.

KEHC-4
V36exncTonna 6H0JI0TMK XHIMA-XHTHK XaKkuaarn KonBeHIns KauoH
BAa KMM TOMOHH/IAaH UM30JIaHTaH?

V3 Gapkapop PHBOKIAHUINE Y4yH GHONOIMK XMWIMA-XHMIUIMKHU CAK/IAIIHHHT
MYXUMIMINTCAHA TaH ONraH Y30ekuctoH 1995 iiminga GHONOIMK XMIMa-XMILIUK
Xakuaarn XajnkKapo KOHBEHIMAra KYIIWIAA. DHOJOTHK XWJIMA-XUJUITMKHH
CaKJIAIIHMHT MWLM CcTpaTerusicu Ba pexacu Basupnap MaxkamacuHuHr Pancu

HNcnom AGnyranueBuu KapumoB TtomoHuaaH Ttacaukianaud (1 ampen 1998 i
@®apmoH Ne 139).

KEHC-5
I'eHOMUKa Ba reHOCHCTEMATHKA

['eHOMUKa Y3WHUHT acoCH1a reHocucTeMaTHKa 1e0 aTananu. bynapHunr ¢apku
OpraHu3MJIap TEHOMMHHU YpraHMIIIard €HJAIlyBla y3 aKCUHU TOIAAu. XO03UpPru
naiitna reHocuctemaruka acocaH JIHK OymakmapuHUHr HYKJI€OTHA KeTMa-
KeTIMTUHM (MacajlaH, TEHJIApHM) ypraHagd Ba Iy acocJa OpraHU3MIIAPHUHT
KApUHAOLIMIM XAKWJA XyJIoca 4YMKapwiaau. ['eHoMuka sca sfapo Ba XysKaupa
opraHeiaJapuHi OyTyH Fr€HOMJIAPUHU TAAKUK KUJIAJAH Ba YJIapHU COJMHUILTUPAIH.

Kajicu mapkep opranusmJjiap 3BOJIONHUACUHA YPraHUII YYYH MYXHM KYPOJI
xucooaanaau?

1980 ininapaa SBOTIOUUSHUHT MyXUM MOJIEKYJIsip Mapkepu — pubocoman PHK
TakIn( KWIMHAA. XO3Upru Maitna Oapua MIUIATUIAETTaH MapKepiap W4uaa
(remornobuH, mUTOXpOoM ¢ Ba Oomk.) aiHan pPHK  ¢unorenerux
TaJKUKOTIAPHUHT OMMaBHUM KypoJiu XucoOnaHaau. bynunr Oup kanya cababnapu
oop:

1. Pubocoman PHK ep ro3mmarun xaéTHUHT Oapda XykalWpaBuil IIaKiuiapuaa
ydpaiau Ba yJapHUHT Oapyacuaa Oup xuil GyHIUsIIapHA Oaxapau.

2. Pubocoman PHK erapnnua koHCEepBaTUBIUD.

3. Monekynacuga ¥y3rapyBYaHIWTH Typauya OYiaraH y4yacTKaJdapHUHT
maBxkymuru - Tydaitnu  pPHK  Typam TakcoHOMuK napaxkaga 3BOIIOIMOH
KAPUHIOIIIMKHA aHUKJIAI YUYYH UIUIATUIUIIN MYMKUH.

4. I'ennapauar PCRammndukanuscu TeXHOJOTUSICUHUHT PUBOXKIIAHUILN Ba
YIIAPHUHT HYKJIEOTHU]I KETMa-KETJIUTMHU Te3[a aHUKJIAUIHUHT UMKOHHUATU TYpJIU
opranusmiiapaa pHK HUHT Ty3unuimm Xakuja KaTTa MabIiyMOT/Iap 0a3aCUHU OJIMIL
WMKOHUHU Oepaju.
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5. pPHK monexynacu Gapkapop MKKUJIAM4U CTpyKTypara sra 0ynu0, y aHuya
XM ypranwirad. WKkuigamMuu CTpyKTypa MNpokapuoTiapHuHr 5S Ba 16S
MOJIEKYJIaJapUHU YUyH Ba dyKapuoTiaapHUHr 5.8S u 18S yuyH gxiu YpraHuiras.

KEHC-6
MoJiekyasip 0M0JIOTHSIBA YHUHT acocuil kamdpuétaapu ?

Mouekyasip 0HoJIOTHSI—MPCUN aXOOPOTHU cakJjiall, KYyIauTUPHII, y3aTHII Ba
amalira ONIMPUII MEXaHU3MJIapu, OWOMOJMMepap — HYKJIEHH KHCIOoTajap Ba
OKCWJIJITAPHUHT CTPYKTYypacH Ba pyHKUMICH XaKuaaru GpaHamp.

Acocwii kamduérnap.

19441ii. HHK numne eenemux ponunu ucoomnaw. OcBanba JiiBepu, Konun
Mak-Jleon, Maknun Mak-Kaptu

1953i1. JIHK cmpykxmypacunune anuxianuwu. Jlxeinmce YorcoH, @peHcuc
Kpuxk

196111. Depmenmaap CUHMEUHUHE 2eHEMUK Pe2YTAYUACUHU KAulPp
smunuwu. Aunpe JIbBos, @pancya XKakoo, XKak MoHo

1962ii. L'enemuk Koonune ouunuwu. Mapmann Hupubepr, ['enpux

Marren, CeBepo Ouoa

19671. buonocux paon JIHK nu invitrocunmesu.. Aptyp Kopubepr
(MoJexysip OMOJIOTUSIHUHT HOPACMHM JIUAEPH)

I'ennune kumésuii cunmesu. I'oounn Kopana

19701. Teckapu mpanckpunmasa gepmeHmuHuHe Kauigh) KUIUUUHU 8a
meckapu mpanckpunyus xooucacu. 1'oBapa Temun, [[pBun
bantumop, Penato Jlynp6exo

197411. Pecmpuxmasnune ouunuwu. I'amunsron Cmut, Jlanusns Hatanc,
Bepuep Apbep
1978r. cnaavcunenu kawg urunuwy. @ununn Hlapn
1982r. Aemocnaaticunenu kauig) Kurunuwu. Tomac Yex
KEHC-7

Pubocoma crpykrypacu.

Pubocomanap — memOpaHanapu OyaMaraH 3HT Maijia Xykaiipa oprasesiajgapu
OynumMra kapamacaaH yjap Mypakka0d Tyswnuiura sra. E.coli Xyxaiipacuna
taxMuHaH 103-5x103 pubocoma wmaBxya. IlpokapuoTuk pubdoCOMaTapHUHT
yu3ukiau yimuamiapu 210x290 A. Oykapuotiapjaa sca 220 x 320 A.
PuGocomamapuunr 4 ta cunbu MaBxKy/:

1. TIpokapuotuk 70S

2. Dykapuotuk 80S

3. MuroxoHapusutapHuHr pubocomanmapu  (55S — xaiiBommapma, 75S-

3aMOypyFiapsa).

4. PubocomanapHuHr XpoMocomaiuapu (70S — rokcak YyCUMIIMKIIapaa).

N3ox: S — cemumenrtanus kordduurentu €xku Cpeabepr koHcTaHTacu. Typiu
MoJIeKyJlagap €K YJapHUHT  OYylakiapuHu  UeHTpudyrajgam  BaKTUIA
MOJIEKYJIATapPHUHT YYKUII TE3JIUTH.
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VI. MYCTAKWJI TABJINM MAB3YJIAPU

MycTaKuJ1 HIIHA TAIIKWJI 3THIIHUHT IAKJIA Ba Ma3MYyHH.

THUHTIIOBYM MYCTaKWJI MIIHM MYyallsiH MOJYJHU XYCYCHSTJIIApUHU XHCOOTa
OJITaH XOJ1/1a KyWH1aru makmuiapaad goiiananud Tai€piaany TaBcus dTHIIAIu:

- MeBEpu XyXoKaTiapJaH, VKyB Ba WIMHH anabuérnapaad ¢oigaaaHuIn
acocHjla MOAYJ MaB3yJJapyUHHU YPIraHHMILL;

- TapKaTMa Matepuaap 0yiinya Mabpy3ajiap KUCMUHH Y3IaIITUPHILL

- aBTOMATJAUITUPWITAaH ypraTyBuM Ba Ha30paT KWIyBYM JAacTypiap Ouian
UIIant;

- Maxcyc amabuérnap Oyiinya Moayn Oynumiapu €Ku MaB3yJjapu ycTuaa
UIIant;

-TUHTJIOBUMHUHT KacOuil ¢daomusatu OwiaH OOFiIMK OyiaraH MOy
OYnuMIIapy Ba MaB3yJIApHU YYKYp YpraHuil.

MycTakuia TabJuM MaB3yJlapu:

1. I'enoMuKKa Ba reHOCHUCTEMATHKA.

buoxunMa-XWINKHHA YpraHuiiaa MOJIEKYJISAP-TeHETUK YCYJIAPHUHT
KYJUTAaHWJIHIIIN.

XaWBOHOT OJIaMHUJIa TypJiap WYUAArd TEHETHK MOTMMOP(HU3M.
YMypTKacusiap MOJIEKYJISIP CUCTEMATUKACUIATY XO3UPTH TAAKUKOTIIAP.

«IHK-mrpuxxo» yCyau Ba YHUHT OMOXUIMA-XWINKAATH YPHH.

>

Kyn xyxaitpanu xalBOHJIapHUHT 3aMOHABUI CUCTEMAaTHUKACH.
Monekynsip TAKCOHOMHUS TaxJIMJLIapuAa KyJUIaHWIaAUTaH MapKepiap.
[Tonumepasza 3anxupnu peakuus (IILP) ycynu npunuumiapu.
Dnektpodope3 yCyIu NPUHLIHUILIIAPH.

S A U

10.JIurupnam peakuusicu Ba peanusi YyTKa3uIlIaru aCoCUii KOMIOHEHTIapU

11.Escherichiacoli Xy»xalipacuH1 KOMIIOHEHTJIAPUHU Tal€pIiall Ba
TpaHCHOPMAIIHSICH.

12.bakrepuan kononusuiapuaa [HI{P-ckpuHUHT YTKa3uUII.

13.PecTpuKIIMOH TaXJIWJI.

14.1Tnazmuaa JIHKcuam axxkpaTtu.

15.BLAST wununam npuHUIMiapu.

16.DunoreHeTUK AapaxT Ba YHUHI XWILIAPH.
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VIL. IJIOCCAPUN

Tepmun

V30eKk THIMAATH IHAPXHU

HNuraus tuanaa

buoJjgoruk
CHUCTEeMATHKA

Tupuk opranuzmiap TacHUPH
TaMOMMIIJIApUHU UIILTa0
yiKyBud (haH 6yaub Oy
TaMOMMIITApHU TU3UMHHU
KypHII YIyH aMaJIiid UI0Ba
cuaruaa unutaraau. TacHud
neranaa 0apda MaBxKy/T
OysraH Ba KUPUJIUO KeTraH
OpraHU3MIIAPHY TU3UM/IA
YKOUJIAIITHPHII Ba TabpHUIall
TYITYHAJIAIH.

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 constructio
of the system. Under the

n

classification 1s defined here

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

buorexHosorust
Masbaymoriaapu
Muaui
Mapkasu
(BMMM)

buorexnonorus

Masiymotiapu Muumi
Mapxkasu (NCBI,
NationalCenterforBiotechnolo
gylnformation) -  AKIUI
MUJUIANA MeIUIHA
OMOIMOTEKAaCUHUHT oup
kucmMu Ba AKII cornmukHu
caKjaml  HMHCTUTYTHU oup
Oynaru, MabJIyMOTJIap
Ma3MyHM OYMK Ba HTepHer
TapMOru  opkKanmm ['eHOaHk
6aza MabIyMOTIapUIaH
doiinamanuim  MyMKuH. by
MOJICKYJISIP ounoJrorus
MabJIyMOTJIAPUHMU CaKJjall Ba
KanTa WIIJIAII MapKa3um
uHCcTUTYTH cudatumga 1988
150701041 berecna maxpu
(Mbppunenn mratu, AKII)
TAIIKWJI 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

Bamua HoMm (JI0T. nomen
validum) — TAKCOHHUHT TYFpH
Ba XaKUKHU HOMH, STHbHHU
Xankapo 3000rust
HowmenkynarypacuKonexkcuko
ujanapura amasil KAJIMHTaH

Inzoologicalnomenclature,
thevalid nameof ataxonis

the zoological name that is to

be used for that taxon
following the rules in
thelnternational Code of
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X0JIJa amMaJira omupuiIaau.

Zoological
Nomenclature(ICZN).

BekTop (renetukana) —  HykieuH | nucleic acid molecule, often
KUCJIOTacu monekynacu, | DNA used in  genetic
kynmuaya JIHK 6ynu6, y |engineering to transfer the
TE€HETUK UHXKepeHusaa | genetic material of another
TeHeTUK MaTepuaiaHu Oomika | cell.

XyKalpara VTKa3ull y4yH
doinanannnam

I'enom MyalissH Typ opranu3MHUHT | a set of hereditary material
Xyxalpa xpomocomanapuni | contained in a haploid set of
rarIon tymamuga | chromosomes of cells of this
Konamran upcui matepual | type of organisms.
WAFUHAUCUIND. 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 1s 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 /IHK Ymymuit JTHK, Typiu Total DNA isolated from any
Xyxaipanapaaru xpomocoma | cell type, chromosomes or
€xku YHUHT (parMeHTIapH fragments thereof.
aXpaTUIl

I'enb0ank I'enOank (GenBank)- | The GenBank sequence
Xankapo Hykeotuap | database is an open access,
cukBeHcH 0azacu xamkopsuru | annotated collection of all
(HCBX) MabsiyMoTiiapuau | publicly available nucleotide
Nutepuer opkanu | sequences and their protein
dolinananuin MyMKUH, acocaH | translations. This database is
okcwi, JIHK Ba PHK kerma- | produced and maintained by
KETJIMKJIAPUHUHT ourk | theINSDC (thelnternational
MarOyotna wom  otwirad | Nucleotide Sequence
MabJIyMOTJIap/iaH tamkuna | Database Collaboration).
TOITaH.

I'en 0aHKH JIHK KJIOHJIaHyBYM |is a collection of cloned
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(renom
KYTYOXOHAaCH)

MOJIEKYJTACUHUHT TYIUIaMu
O0ynu0,reHoM xap OuUp KeTMma-
KETJIUTMHUHT OUTTaZaH Kam
OynmaraH HYCXaCHUHU
CakKJIauau.

DNA molecules comprising
at least one instance of each
genome sequence.

Jleaenus

(lotunua  deletio -  HYK
KWIWII) - XpoMacoMa KauTa
Kypwiumu — 0ynub, OyHna
XpoMOcoMa  YYaCTKaCHHHHT
nykotunumu 103 Oepanu.
Jenenus XpoMocoma
Y3WIMIIMHUHT  OKUOaTH EKu
HOTEKHUC KPOCCHUHTOBEp
HaTWKacu OVJIUIINA 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.

JHKHu
KJIOHJIAII

(reHsiapHu KJIOHJIAII) -
OepuiiraH  KeTMa-KeTJIUKAaru
JJHKHu axpatuin sxapa€Hu
Oynmu0b, in vitro Aa YHUHT
KYMMUUIUK HYCXaJIAPUHU OJIUIIL
yuyH unuratwiaad. JHK Hu
KJIOHJIAIl KYNWHYa TEHJIAPHU
CaKJIOBYM OynaxmapHu
aMIUTUUKATSITAII Y4YH
KYJUIAaHWIAIH.

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.

JHK
3JjIeKTpodope3

aHanuTUK ycyn Oymu6, JJHK
(dbparMeHTIIapuHu yiuamu
(Y3yHJIUTH) Ba LIakjiura Kapad
aXpaTuIaa UILTATHIIAH.
Hamynanapra Oepunran
ANEKTP MAWJOHMHHWHT Ky4dHd
JHK ¢parmenTnapunu  ren
Oyina® kyuumra MaxOyp
KWJIagu. JIHK
MOJIEKYJTACUHUHT nraxkap-
dbocdar acocu MaH(pui
3apsanadnrant  yuyH  JIHK

3aHKUPIIAPH MaHpUH
3apsiJIaHTaH KaToaaaH
MycOaT 3apsUlaHTaH —aHOoJIra
TOMOH XapakaTaaHa/u.
Hucb6aran Y3YHPOK
MOJICKYJIajiap CEKHUHPOK

1s 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 s
negatively  charged and
therefore the DNA strand
moving from the -cathode,
negatively  charged, the
positive  anode.  Longer
molecules migrate  more
slowly as delayed gel,
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Ky4yajau, HEraku yiap Teija
yuutlann6 — Konaau.  Kanra
MOJIEKyJajiap  3ca  TE3pOK
XapakatJiaHaJ!.

shorter molecules

faster.

move

HNuxu
TPAHCKPHUIIM A
aHyBYM creicep
(Kuck. ITS).

pubocoma
TPAHCKPHUTIIINOH
OMPIMKITAPUHUHT
KOMITOHEHTJIapUHA
KOJIJIAMaWIUTaH
y4yacTKaJapuIup. by
yuactkanap pPHK rennapura
HucoOaTan IOKOpH
noMMoppu3M Ownan
aXpanud Typaad Ba IIYHUHT
YUyH  XYyAId reHsiapapo
crieficepiap kabu pubocoma
JIHK nokyciiapuHUHT T€HETUK
MapKepiapu cudaruga
UIUIATUIIA]TH.

JTHK

ajoxuga

(Abbr. ITS). Noncoding
regions separating the
individual components of the
ribosomal DNA transcription
unit. These regions are
characterized by a high
polymorphism compared to
rRNA genes, and therefore,
as intergenic spacers are
used as genetic markers of
ribosomal DNA loci.

Kaaagucruka

(xkaqumru roHoHuana klados -
TapMOK) —  (umoreHeTHK
CUCTEeMAaTUKAHUHT
WYHUTAIITUAUD. Knagnctuk
aMaaMETHUHT  y3Ura  XOC
KUXATU  KIAJUCTUK  TaxJIAJ
(TakcoHnap ypracuaaru
KapUHIOLUIMK  aJOKaJIapHU
PEKOHCTPYKIUS KAJIUII A
apryMEHTAalUUsSHUHI  KaTbUil
cXeMacH), MOHO(DMITHSTHI
TYLIYHHIII Ba
JONUXANAIITUPHUITaH
bunorenuss OunaH HepapxuK
KiIaccupukauus  ypracuaaru
Oup Xuja YXIIANUTUKHUA Tanad
KWJIWII XACOOJIaHa .

(From the ancient Greek
(klados) -. Branch) - the
direction of phylogenetic
systematics. Features
cladistic practice to use so-
called cladistic analysis
(rigorous argumentation
schemes n the
reconstruction of the familial
relationship between taxa),
the strict sense of monophyly
and demand one-to-one
correspondence between the
reconstructed phylogeny and
hierarchical classification.

Knagucruk
TaXJINJI

XO3UPTH naiTna Ka0yn
KAJTMHTaH OHMOIOTHK
KJIaCCU(PUKAIUIHUHT  aCOCH
O0ynmu0, THUPUK OpraHu3MIIap
Yypracumparu MyHocaOaTIapHH

Xucoora oJiajiu.

the basis for most currently
accepted biological
classifications built taking
into account the familial
relationship between living
organisms.

Knagorpamma

(uarnuzyvacladogram) -
3aMOHaBHUIIOMOJIOTUK

(English cladogram.) - One
of the basic concepts in
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cUCTeMaTHKaara acocuit
TyIIyHYa — JaPaXTCUMOH Tpad
0ynu0, TakCOHJIap YpTacuaaru
CUHTWUTUK MYyHOCaOaTIapuHH
aKC ITTUPAJIH.

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

Koncnenuguri | 6M07I0ruK coxa | this concept in the field of

UK tymyndacuaup. Wkku €ku | biology. Two or more
YHAAH OpPTHK Opranu3miap, | individual organisms,
nonyJsinusuIap €KM TakCOHJap | populations or taxa are
outTa OMOJIOTHK Typra | conspecific if they belong to
TETUILIN oynca ynap | the same biological species.
KOHCTIeIM(MUK XUCOOIaHaIN.

JlurupJam MOJIEKYJISIP ouonorusana | a term used in molecular
UIUIaTUIYBUM aTama Oymimo, | biology, which means the
HYKJIIEMH  KHCJIOTa MKKUTa | connection of two nucleic
monekynacuauHr JIHK-nurasa | acid molecules with a DNA
bhepMeHTH épaamuaa | ligase enzyme.
OMPUKUIIIMHY aHTJIaTaIH

MuToxonapuaa | Mutoxonapusiaa xoinamrad | Mitochondrial DNA - DNA

JTHK JIHK localized in the

mitochondria.

MouJiekyJisip nojuMep Makpomosiekynanap | way to establish  kinship

puinoreneruka | — JTHK, PHK Ba | between living organisms
OKCWJUIAPHUHT CTpyKTypacunu | based on the study of the
Ypranum  acocuja  THUPHK | structure of polymer
OopraHu3Miap Vypracuaaru | macromolecules - DNA,
KapuHaouuk — anokanapuuu | RNA and proteins. The
Kapop  TomTupyBuM  ycyi |result of a  molecular
Monekynsp-¢puinoreHeTuK phylogenetic analysis is the
TaxJIUJIHUHT HATUKACU TUPHK | construction of a
opranusmiap  ¢uioreHetuk | phylogenetic tree of living
HIaKapacuHu TY3UII | Organisms.
XUCcoOJIaHa M.

Monopnius (kagumru 1oHOHYama ‘‘Omtra” | (Ancient Greek -. "One", and

Ba “omylaBuUM  aBjIoxa’) —
TaKCOHJApHU OWTTa STOHA
YMYMUH — @XAOJAaH  Kenaud

YUKULIUAIAD. 3amMoHaBHi
TacaBBypJiapra acocas,
MOHOPWJIETHK Ba OHOJIOTHK
CUCTEMaTHUKaAa TaXMUHUN

SIKAH AYKIOJHUHT Oapua

- "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
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MabayM OYyiraH amjojJIapHU
V3 Yura OJIaIH.
MonodunusiHu 0ab3aH
roysiodrius 1e6 XxaM aTaiiajim.

ancestor of the hypothetical,
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 Mytanus, y3rapui, anmaiiuil | Inbiology, amutationis the
— TUPUK OpraHu3miiapra xoc permanent alteration of
xycycusT. bynna upcuit thenucleotide sequenceof
uHpopMarus €ku Oenrunap thegenomeof
Tabuuil Ba Mpcuil oMUILIap anorganism,virus,
TabCUpHUJIa OUpJaHUTa orextrachromosomal DNAor
y3rapu0, sHTU 6apKapop other genetic elements.
oenrunap XOoCWJ Kuiaau, Mutations result from errors
KelnH4yanuk Oy Oenrumiap duringDNA replicationor
HACJIJIaH HAC/Ta YTUII other types of damage
XyCyCHUATHUTA 3Ta OVIaau. toDNA, which then may
Hpcuii acoCHUHT y3rapuiil undergo error-prone repair
xapakrtepura Kapad myrtanust | (especiallymicrohomology-
T€HOMJIM, XPOMOCOMAaJIH Ba mediated end joining), or
TEHJIM MyTalusijiapra cause an error during other
oymuuaau. Xyxanpa siapocu | forms of repair,or else may
Ounan OOFnuK OyImMaran cause an error during
TE€HJIAPHUHT MYyTallUsICH replication (translesion
[IUTOIJIa3MaTUK MyTamus 1e0 | synthesis).
aTayaJiu.

MyTareHnes MyTtarenes - tupuk | Mutagenesis - is a process by

TAOUMH éKNU Oopra"u3miiap reHetuk | which the genetic information

CIIOHTAaH MaTepuain Ttabcupu | of anorganismis changed,
noupacuga  comup  OynwmO, | resulting in amutation.It may
OyHna TaIlK1 MYXHT | occur spontaneously in nature|
OMUJUTAPUHUHT MyTareH | or as a result of exposure
TabCUPH, sabHU | tomutagens. It can also be
ynpTpabunadma, paguanus, | achieved experimentally using
KMMEBHI MyTraressap. laboratory procedures.

Kontamunauust | Kontamunanus- tankuk | Contaminationis the
KUJIMHAETTaH HaMyHaHUHT | presence of an unwanted
Oerona OHMOJIOTHK | constituent, contaminant
Marepuasiap OuaH | orimpurityin a
3apapJiaHUILIN material,physical

body,natural
environment,workplace, etc.
IMapadunus (kagumru roHOoH4YanaH —€HuAa | (Ancient Greek and -series -
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Ba  OWJIAaBUH  aBiIox)  —
MOHO(HITHS TyIIyHYacura
(bUIOreHEeTUK CHCTEMATHKA
JoMpacuya sHajaa KyWIMPOK
KAaTHbUNIINK oepui

HaTWKacuaa TMaijao Oynrax

tymyndaaup. Ilapaduneruk
rypyxjaap ne0  TaxMUHUU
YMYMUH QX JOJHUHT
aBiojuiapuH  gakat  Oup

KUCMUHHM Y3 WYUTa OJIyBUU
rypyxJjapra auTHiIaay.

Family clan.) - A concept
which has arisen as a result
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).

Ina3zmua JTHK

[Tnazmuma TapkuduIaru
oynran JIHK

DNA, leading into the

plasmid.

Ilnaszmuaa

JIHKuuHT KatTa OyiMaraxn
MOJIEKYJIaCH, TEHOM
XpoMacoMacuaaH Tabumii
aJ0Xu/1a Ba aBTOHOM
perUIMKalys KUINIIra
Ja€KaTin

Small DNA molecule is
physically separate from the
chromosome and genomic
able to replicate
autonomously

IMonumepaszaau
3aHAKHUP
peakuusicu

(ITLLP)

OMOJOTUSTHUHT
TaIKUKOT  MeToau  OYiuo,
OMOJIOTHK maTepuania
(HamyHaJa) HYKJIEHH KHCJIOTa
(JAHK) bparmMeHTIapUHHA
ce3uIapiu napaxana
KynanTupuo OepyBuun

YCYJILIUP.

MOJIEKYJISIP

experimental method in
molecular biology, which
allows to  achieve a
significant increase in low
concentrations of specific
nucleic acid  fragments
(DNA) in the biological
material (sample).

Homunduaus

(KaguMru  IOHOHYAga Kyl
COHJIM Ba —OWJIaBUH aBIIOM) —
TaKCOHHU TypJiu XHJT
aBJIoANIapAaH Kenno
YUKUIIUAND. buonoruk
cUcTeMaTHKaa MOIU(UIETUK
ne0 yHM TalIKWJI KUJTYBYH
KeHXa TypyXJIApHH Ma3Kyp
rypyxra Kupmaiauran Oomika
rypyxjap OwnaHn HucOaTaH
SIKMH KApUHIOIUIATH

(Ancient Greek -. And many,
and - family clan) - the
origin of taxa from different
ancestors. Polyphyletic in
biological taxonomy 1is a
group for which 1is not
contested a close relationship
of its constituent sub-groups
with other groups, are not
included in this. Her
selection is usually based on

65




ucOOTIaHTaH rypyxra | a superficial similarity that
alTUIAaN. YHu oaataa | arose convergent or parallel.
KOHBEPreHT €KUM  Mapaien
XoJila Tanao OyiaraH ro3aku
YXIIAIUIHK acocujia
aXpaTUIagn

Honyasuus Oy koHcnenuuk uHANBUIAp |a group of  conspecific
rypyxu 0ynu6, y nemorpadux, | individuals that
TE€HETUK EKn MakoH | demographically, genetically
KUXATUAH oomika | or spatially separated from
WHJUBU]ITIAP rypyxujas | other groups of individuals.
axpanub Typaau.

IIpaiimep oy HAHK ™onekynacupmaru [it is a short RNA -
KHUCKa PHK- CakJoBuM | containing fragment in the
(dbparmeHT o6ymu0, | DNA molecule required for

pPEIUIMKAUAHA  WHUIUALUACH
YU4yH MYXUMJIUP.

replication initiation.

Pean BakTaarn
P

Pean BakTnaru I13P (Real-
timePCR) - nonumep
3aHKUAPJIA PEAKIUSCUHUHT
nabopaTtopus ycynu 0ymuo,
Oup BakTHA
amruMuKalusiamn Ba Ma3kyp
JAHK mosiexkynacuHUHT
MUKJIOPWHH yiyaniaa
dorinananunaau. Pean BakT
I13P ycynu O6up BakTIa
HamyHajgaru y3ura xoc JJHK
KETMa-KETJIMKHUHT
MHKJIOPMHH aHUKJAIl Ba
JNETEKUHSICUHU Y3 NUNTa
OJIAJIH.

Areal-timepolymerase 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
thePCR, 1.e. inreal-time, and
not at its end, as in
conventional PCR.

PexomOunant/IH
K

JAHKHuHT XuMepMoIieKyiacu,
Typiu TabuaTiu
(dbparMeHTIapAaH Ty3WIraH

DNA chimeric molecule
composed of fragments of
different origin.

PecTpuxknus Maxcyc dbepmenr | section of the DNA chain,
(pecTpukTasa) ToMoHMAaH | implemented a  special
amasiira owmmpuwiyBun JIHK | enzyme (restriction enzyme).
3aH)KUPUHUHT OVIMHUIIHUIUD.

PecTrpuknuon 6y renom JIHK  cunm | (RFLP, Restriction fragment

¢pparmentiiap pecTpukiusi 3HAOHYKiea3acu | length polymorphism,

y3yHauraauHr | éppamuaa  kecub,  xocui | RFLP) - is a method of
noaumMopduzmu | 6yiaran dbparmenTiapuu | investigation of  genomic

(RFLP) (pecTpUKTIApHHU) resqb- | DNA by cutting the DNA
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anexkTpodopes (JJHK
anekTpodopes) uynu Ouiax
TaJKUK KITyBYH YCYIIAP

with restriction
pomoschyuendonukleaz and
further analysis of the
resulting fragments
(restriction fragments) size
by gel electrophoresis
(electrophoresis of DNA).

Puoocoman
JIHK

pubocoman PHKHu xommoBun
agokyc. Opatna Oy kaTTa Ba
Mypakkad  Ty3ujuiura ora
Jokyc Oynub, Oup-Oupunan
reHJapapo crelicepiap Ounan
aXpairaH KaTTa MHKIOpAar
TaKpOPJIaHyBYH
OupJIMKIapaaH ubopar.
TakpopnanyBun OWpIHK Xap
outra WHIUBH Ty all Ba
pubocoman PHK  mapHunr
outragan HYCXaCUHU
CaKJIAUIu.

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

(loTUHYamaH taxa; KaJuMIH
IOHOHYAJIaH “TapTud”,
“Ty3mnma’) — yMyMHH Xocca
Ba oenrunap acocuja
OupnauryBuu JUCKpPET
oOBEeKTIapAaH TAIIKWJI TONraH
KJIaccupukanusaaru

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

(KaauMTH FOHOHYAJAaH TYy3yM,
Taptu0  Ba  KOHYH)  —
tacHuam (kraccudukanys)
Ba TH3UMJIAIT
(cucremaru3arus) HUHT
TaMOMWJIJIADU Ba aMaJIMETH
XaKHUIard TabJIUMOT.

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

dunorenus

OMOJIOTUSIHUHT OUp  KUCMHU
0ynu0, opraHu3zMjapHu Oup-
oupuaaH Keno YUKHUILI
MyaMMOJIApPUHU YpraHau.

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