CoBpemeHHasl
(l)I/IAOFeHETI/IKa KaK OCHOBA
YHTOMOAOTUU

PunoreHeTUKa Kak Hayka

[Moyemy OHa BaxHa

MelHCTPMMOBLIe paboTkl cenyac (Monekynsipka)
[NoyemMy Tak 1 XOpPOLLO NN 3TO?

Kak ny4uwe? KoMmnnekcHasa cpunoreHeTrKa
PunoreHeTUMECKUA aHanNuM3 — Y710, Kak, 1 novyemy
OAe Noy4YUTLCA U YTO NOMUTATL






DuaoreHeTkKa Kak HayKa

4t ) o "
- T
’ 7/ \jlr’f' "'5-‘5_*_
o\ jjz:r' g S
H I
a? ﬁ{/ \V i o N }’Er
6 L/ Ijﬁ Ve i $

LY i
.;‘\! \‘%P [ ;
a? :.’-‘I" s? N m?

1
o

e

o miss




PDuaoreHeTuka — HaboOp
TEOPpUN, IPUHIUIIOB U
MHCTPYMEHTOB AA51
PEKOHCTPYKLIUU (PMAOTEHUN
(ImyTei 9BOAIOLIUN)



(DuaoreHeTH4YecKoe APeBO - UHCTPYMEHT OMOA0TUM

IIpocrpancrsof
buoreorpadgpums
Creness (TeMi1r)
IBOAIOI[ANA A Genusl A
Tonmoaorms A - Genus2 A
Genus3 A
A
CreolicTBa
-—o—@ Genus
. ® @ Genust A

Bpems > { "



boarinas 1ieasn - 4 peBo >KU3HU

Prodemn ey

- ||.FII|'|||||F|r||\
i I- | (] I b
| i ' it
=~ b (T
1 | - !
i { § PP —"r'j ,-;.,!I.
i
| H 4 LA
1 o ! i () Ly
el g "_ F oS al
| i | (el 5L
¥ / Y Vi) Baparalas
i Al | :' L
. i & | F R ¥
i gl ! - \ ,-" )
W FPF # { ¥ §
i i ! i
i 1 Tty v s
¥ | J i . e ¥ [ ;
- Ly ¥ ., T SR e A :
P ., ! [ hh I i T Wl Fi'y g ¥ L
S 'y - - LY (% e ! . Fy . —_
Eukaryoles &S—=- ; : _ _ AL T g S e TR
F, E el A _ : !
L= s - Tu !

. - S - ‘Al
L e i . VR raR i P A L Cotmibriy 2 ; ¥’
Archaca S5 S : i

Earrhi Wirrk

-
- Milliens of Years Ago o e L S S J  Today
A sy mugw anad many f ghe muner g Brescibes of bile sy showos e e dugree, bt ey o few el e M e g oniet aee shown Fuespic

https://www.evogeneao.com/learn/tree-of-life

Ha nnpakTuke — yactHbIie peKOHCTPYKIIMN



BaxxHOCTE prAOreHeTUKU 4451 CUCTEMATUKI
e

Alexey Solodovnikov 2007
e i~

10 i e e e e Pl
[ LT R L

L T s
il gty & e STA

" S et e
i st o T

y | T
W e st e e iy et LA v " Prtrbiioury g L R ] P ==
R ey B A G e WL a Parycmsaan nn it e g e e - e Sl i
M i o et e i S

Hanpmmep cM. Mmou ctatbi B Research Gate



Draorenus, buoreorpaduis, naieoKAMMar

oy e e e &
ks T o & e i - Vol W el
4 e B FTE




(DuaoreHus, buoreorpadus, maaeoKkAMar

o Senier & chide -

i 1] "
{See Figare £} : Pl é?m:{ﬂm
Mi “

'= Bt || ractesan |
frdd 1 S [ s e
s P e

W apeien w

+ 2l Arparor . L,
=t 4 o p——— W pgharas o

[.E"

Ll Gl Fapfera) parus

WD

= BEASTv18.2 — T

- - - e - a1el Ihl I'x;:.:‘
= Nodedating: 9 fossil calibrations N e ey
i — oy~ —

(5 - Staphylinini, 2 - outgroup) : “"h,nJ___._,‘:ﬂ;ma_



(DuaoreHus, buoreorpadus, maaeoKkAMar

Aslrapaeus ulmi
- | - Cyrloquedius verecundus
- Cyrtoquedius labiatus

Bolitogyrus flavus =
Bolitogyrus . carnifex =
Bolitogyrus vulneratus F
Bolitogyrus silex =
Bolitegyrus salvini E.
Bolitogyrus bullatus %
Bolitogyrus falini  #

End of
boreotropics

o
28]
1

oo
|

NorthiAmerica s

Temperature (°C)
T

=
L

Early Cretaceous Late Cretaceous Paleacene Eocene Oligocene Miccene
il L L L} r
125 100 TS 50 25 o



PDuaoreorpadpust

® Acrobat File Edit View Window Help ML G @ O §4 = 4 ™ e6sE Sun529PM QIS

ann *L Garcia_Vazquez_etal2017_MPE.pdf

flcae - | DO OEY 20D B .t
! L‘zl o2y | (I &% | = e 140x -] H O Tools = Comment  Share

L

Modocular Phylogenethcs and Evolutson 114 (2017) 122=-136

Contents lists available at ScienceDiract 2
Molecular Phylogenetics and Evolution 'ﬂ;_:- »
il___-u.’_":
journal homepage: www.elsevier.com/locate/ympev SN

Pleistocene range shifts, refugia and the origin of widespread species in @mm
western Palaearctic water beetles

David Garcia-Vazquez °, David T. Bilton", Garth N. Foster®, L. Ribera**

* tnstinure of Evolutionary Bology ((SIC-Undversitar Pompeu Fabra] Passerg Maritim de o Barceloneta 37, 08003 Barcelona, Spain
" Marine Biolegy and Ecology Research Centre, Aymouth University, Drake Circus, Plymouth PL4 BAA, UK
fAguatic Coleaptera Conzervarfon Trust, 3 Eglinton Terrace, Ayr KAT 1], Sodond, UK

ARTICLE INFO ABSTEACT

Article history: Quaternary glacial cyces drove major shifts in both the extent and location of the geographical ranges of
Received 30 anuary 2017 many organisms. During glacial maxima, lange areas of central and northern Europe were inhospitable o
L pir 3 M - M i

AT 1 el - ) A e ST f‘i' S BN ) I8 e




PDuaoreorpadus

™ T T u 4 v
By B i Ba (X1 LE] a0 w

Hydraena gracilis-
complex

L1]

1.07

Hydraena gracilis complex

0.025

005

0.075 01 0.125
Time




DuaoreHst Kak HABUTaToO

Paederus,
>500 B11A0B




# Chrome File Edit View History Bookmarks People Window Help M1 & @oo0z4s O 3 = 4 745 =} Sun5:37PM Q IE

—

A

B 08 5 Alexey Solodovnikov - Outlo: % 7 Web of Science [v.5.25] - We  x I Web of Science [v.5.25] - W x 8 «
- C & https://apps.webofknowledge .com/WOS_GeneralSearch_input.do?product=WO5&search_mode=CeneralSearch&SID=X1vOQ4rXKrPNpinOwk 98 preferencesSaved= 9

InCites Joumal Citation Reparts Essantinl Sclence Indicators EndMote Sign In = Halp English -

2 Clarivate

Analytics

My Tools Search History  Marked List

Select a database Web of Science Core Collection - Loarn More Lebil - ek out the new citation repore.
Basic Search Cited Referance Search Advanced Search + More

: ) Click here for fips fo
bh?ngEﬂEht ) Topic o improte pour search.

+ Add Another Fleld Resst Form

TIMESPAN

All years -

= From 1900 = o 1850 =

RO E, N B BR RO A @ E Ty O i T 1S IR ) N -




AvnHamuka ynommHaHuil B Web of Science

1950-1960 1,986 52
1960-1970 277 238
1970-1980 722 833
1980-1990 1,116 1,826
1990-2000 4,859 23,256
2000-2010 3,303 69,383

2010-2017 3,696 87,665



PanHsis v coBpemenHasn GUAOreHeTUKaA

Pauusasn COBPEMEHHaﬂ

HMcnoansopasa nmpusHaku peHOTUIIA McnoansyeT IpM3HAKy T€HOTHUIIA
OcaoBaBna Ha BU3yaAbHOM M3YYeHWMI M IToABOCTEIO KOMITBIOTE pH30BaHa

MHTYWUIAY (TOMOAOTUH + CXOACTBO) (pacueT BepPOATHOCTH IIPABMARHOTO ApeBa)

llouemy AHK?
Kyaa aesaach

Mopgoaorys?

Borner 1904



®enotun (Mopdoaorus)

boraras ucropus (MHOTO AaHHKIX) (CxoacTEO OOMaOYMEO
Hawnboaee aocrynna aioaaM (spesme — HeobxoAMMocCTh CAOXKHBIX MCCAC AOBAHIIA
OCHOBHOW MCTOYHWK MHpOpMAaIim) AAS OTIpeAe ACHAM TOMOAOTWIA

EamBcreenHnni criocod skawoumTh (mout) CyOnekTHBHOE oIIpeje AeHue IIPU3HAKOB
BCe BUAKL 1 y4€CTh MCKOIIaeMEIe 1 norepA MEGopMamm

PenoTUII OTpaXaeT MHOTHE SBEACHWA PenpoTUII OTpakKaeT MHOTME SBEACHUA
dopMupyOmMe 3BOAIMOHLIA [Tporiecc  (POopMHUPYIOIUE SBOAOIMOHEIA [IPOIece



I'enotun (/1 HK)

ITpocrhie A0TMyHEIE AMCKPETHEIE AHK Be coxpaHseTcs y MCKOIIA€MHEIX
IIPU3HAKI, A€TKO AOOREBAIOTCA

AGTCCAAGT.....

Muoro nipussakos ('Big Data’) Ca0xH0 0OCYMTHEBATE, KOAMYECTBO U

KaveCcTBO — PasHbIC BETIT

‘A apo’ sBoAOIIMM BripasHMBaHWe, TPYINIMPOBKAa AAHHELX,
BHIOOP PBOAIOIMOHHON MOAEAW —
CAOXHEE Belljy TpeOyomue raybokoro
noanmManms pupoant AHK u ssaenwmii



MeTtoao0a0rnueckuit Tynmmk Mop¢poa0rum

Konu}paukr pasHbix Npu3HaKOB!

Richard Owen Willy Hennig
(1804 1892) (1913 - 1976)

Kpurepuitr skonomuocru (Parsimony criterion)



* HabOmopeHun + MaTeMaTHKa =

AHK - 1nimupposon xkoa;
‘mpocTo’ 1 XpacuBo

« BepOATHOCTHbLIN
noaxon

MOAENH MONIEKYNAPHOW 3BOMIOLMMN:

JC6&92 {Jukes and Cantor,
1969)

K80 (Kimura, 1980}

F81 model (Felsenstein 1981) P(B| A)P(A)

HKY85 (Hasegawa, Kishino & P(A | B) =

Yano 1985) P(B)

192 (Tamura 1992)
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Evaluating nuclear protein-coding genes for phylogenetic utility in beetles
Alexander L. Wild *, David R. Maddison

Department of Entomolegy, University of Arizona, Tucson, AZ 8572], USA

ARTICLE INFO ABSTRACT

Article history: Although nuclear protein-coding genes have proven broadly useful for phylogenetic inference, relatively
Received 11 October 2007 few such genes are regularly employed in studies of Coleoptera, the most diverse insect order. We
Revised 29 April 2008 increase the number of loci available for beetle systematics by developing protocols for three genes pre-
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m Vertebrates
m Plants
Fungi & Protists
® Insects
Other Invertecbrates

Staphylinidae
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