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B c o ~ p e ~ e ~ ~ o f i  n m e p a T y p e  a d ~ ~ n o r e ~ e ~ ~ . r e c m ~  ~ H ~ J I H ~ O M * ,  HJIH B K.naAn-  

CTHPeCKHM a H a J I H 3 0 M ) > ,  3aWiCTYIo  H a 3 b I B a I o T  I IPOqeAYPbI ,  KOTOPbIe 3aBeAOMO H e  

H M e M T  OTHOLUeHHsI K @ H J I o ~ ~ H H H  ( H ~ I I ~ H M ~ ~ ,  a H a J I H 3  BHYTPHBHAOBbIX @OPM) 

n ~ 6 0  H e  COOTBeTCTBYIoT HaYgHOMY MHpOB033peHHK)  ( ~ a I I p E l M e p ,  a H a J I H 3  G)ElJI0Fe- 

H H H  H a  OCHOBe I I P H H q H I I a  3KOHOMHOCTH 3BOJIH)qHH, OTBepFaeMOFO C y q e C T B y m -  

q m M m  T ~ O P H R M M ) .  B I I o c n e A H e e  A e c s I T H n e T H e  M H O ~  GLIJI p a 3 p a 6 o ~ a ~  a @ @ e ~ -  

T H B H ~ I B  MeTOA a H a J l H 3 a  @ H J I o ~ ~ H H H  ( K J I ~ A O ~ H A ~ ~ H C ) ,  I I p e ~ c ~ a ~ J I s I m q E l f i  co6oii 
I IpRMOe IIpOAOJIXCeHHe H YCOBepLUeHCTBOBaHHe T p a A H ~ H O H H O F O  H3YPeHHsI  C~IHJIO- 

F e H H H  I I y T e M  IIOCTpOeHHsI ~ C T ~ C T B ~ H H O ~ ~  K J I ~ C C H ~ I H K ~ ~ H H .  

k 3 3 ~ a P a J I b ~ 0  I I p H H a H I I b I  KJIaAO3HAe3HCa 6 b 1 n ~  p a 3 p a 6 0 ~ a ~ b 1  AJIsI H 3 y 9 e H H s I  

@ k i n o r e ~ ~ ~ i  n o A e H o K  (Ephemeroptera) (Kluge, 2004a); OHH IIO~BOJIHJIH nygme 
IlOHsITb rOMOJIOrHH B CTPOeHHH ~ ~ H H T ~ J I H ~ ~  HaCeKOMbIX (KJIJOFe, 2003), BbIsIBHTb 

O I I I E ~ ~ K Y  B OIIHCaHHM CTPOeHHsI H O r  JIH9HHOK CKOPIIHOHHHLI - Mecoptera (Klu- 
g€?, 2004b) H PaCLUEIPElTb I IOHHMaHHe CYqHOCTEI M ~ T ~ M O P @ O ~ ~  HaCeKOMbIX.  h a -  
I'OAapR T[PHMeHeHHH) IIPHHJJHIIOB KJIaA03HAe3HCa YAaJIOCb 3 H a P H T e J I b H O  YTOP- 

H H T b  I IOHHMaHHe M ~ T ~ M O ~ ~ I O ~ ~  B p a 3 J I H P H b I X  TaKCOHaX HaCeKOMbIX H I IpOqeCC 

J I H H o ~ H o ~ ~  ~ p E l ~ c @ o p ~ a q H f i  OTAeJIbHbIX IIpHAaTKOB (Kluge, 2005a, 2010d). H3y- 
q e H H e  IIpOqeCCOB JIElHOPHbIX ~ p a ~ c ~ l o p ~ a q ~ f i ,  IIOMHMO IIpOPeI'O, II03BOJIHJIO BbI- 

S I B H T ~  roiuonormm s a c ~ e f i  H M ~ ~ H H ~ J I ~ H O ~  M a K c E I n n b I  y 6 x 0 ~  (Aphaniptera) 
(KJIIOFe, 2002) H J I H ~ H H o P H o ~ ~  MaKCHJIJIbI Y A B Y X O ~ O T H ~ I X  CeTgaTOKpbIJ Ib IX (Neu- 
ropteroidea-Birostrata) (Kluge, 2005b). 

B A ~ H H O ~  C T a T b e  H a  OCHOBe IIOCJIeAOBaTeJIbHOI'O I IpHMeHeHHsI  I IpHHqHIIOB 

KJIaf iO3HAe3HCa O ~ C ~ X A ~ ~ T C X  3 B O J I I o ~ H R  O H T O F ~ H ~ T H ~ ~ C K O ~  T P ~ H C @ O P M ~ ~ H E I  HOF 

H a H T e H H  HaCeKOMbIX.  

T e p ~ m ~  *KJIaAO3HAe3HCb IIpeaJIOXCeH B HeAaBHO o I I ~ ~ J I E ~ K o B ~ H H o ~ ~  C T a T b e  

(Kluge, Novikova, 2011) AJIR 0 6 0 3 H a 9 e ~ H s I  HOBOFO n O A x O A a  K p e K O H C T p y K 4 H H  

@ m n o r e ~ m ~ ,  ICOTOP~IE p a 3 p a 6 a ~ b 1 ~ a e ~ c s 1  MHOH) yme 60~1ee , q e c R T a  n e T .  T e p ~ a ~  
[ * ~ e ~ ~ e c q e n n e ~ ~ e ) >  OT rpegecmx c n o B  ~ h u l i o ~  + EV-~EOIC ] n o A q e p K H B a e T ,   TO 

oco6oe B H H M a H H e  I I p H  3TOM IIOAXOAe YF[eJIReTCsI CBR3H a I I o M o p @ H f i  KaXCAOrO T a K -  

c o H a  c x a p a I c T e p n c T m r c a M H  T a K c o H o B  60~1ee B b r c o K o r o  pama, T a K  PTO I I P H ~ H ~ K E I  

BCeX TaKCOHOB H 3 H a 4 a f l b H O  ~)OPMYJIEIPYH)TCR K a K  H e p a p X H P e C K E I  B3aHMOCBsI- 

3 a H H b I e .  



B 3TOM OTHOIIIeHHH KJIaA03HAe3HC IIPOTHBOIIOCTaBJIReTCR MOAHbIM ~ e f i 9 a ~  
M a T P H s H b I M  MeTOAaM PeKOHCTPYICqHH @ H J I o ~ ~ H H H ,  I I P H  KOTOPbIX BCe I I P H 3 H a K H  

@OPMYJIHPYIOTCSI K a K  H e 3 a B H C H M b I e  H H  OT 9 e r O  H I l e p B O H a s a J I b H O  3aHOCsITCR B 

IIPsIMOYI'OJIbHYIO M a T P H q Y ,  a H e  B I T e p a p X H s e C K y I O  CHCTeMY. n p I T  M a T P H 9 H b I X  

MeTOAaX ~)HJIoI 'eHHSI K a X ~ b I f i  pa3 p e K 0 H C T p y H p y e T C s I  C HyJ IR ,  K a K  eCJIH 6b1 A 0  
T o r 0  ee HHKTO H H K O r A a  H e  peKOHCTpyHpOBaJI .  T a ~ o i i  IIOAXOA M O r  6b1 H M e T b  

CMbICJI, eCJIIT6b1 CYqeCTBOBaJIH MeTOAbI IIOCTPOeHHR ~ I E I J I O ~ ~ H H H ,  II03BOJISIIOqHe 

IIOJIY9HTb O K O H ~ ~ T ~ J I ~ H ~ I ~  p e 3 Y J I b T a T  ( K a K ,  H a I I P H M e P ,  I I P H  XHMHgeCKOM a H a J I H -  

3e). O A H ~ K O ,  IIOCKOJIbKY I I P H  P e K O H C T P y K q H H  ~ I I ~ J I o I ' ~ H H H  MbI  B b I H y X A e H b I  BbI- 

RBJIRTb 3BOJIIOI(HOHHbIe C O ~ ~ I T E I R ,  OAHOKPaTHO nPOHCLUeAIIIHe B IIPOLUJIOM, H H  

OAHH MeTOA a H a J I H 3 a  H e  M O X e T  r a p a H T H p O B a T b  I I p a ~ H J I b H b 1 f i  p e 3 y J I b T a T .  Bec- 
CMbICJIeHHO IIO3TOMY I IOJIYqaTb  ~ ) I I J I o J ? ~ H ~ T H ~ ~ c K E I ~  P e K O H C T P Y K ~ H H  P a 3 H b I M H  

MeTOAaMH, 9 ~ 0 6 b 1  IIOTOM C p a B H H B a T b  pe3YJIbTaTbI .  E A M H C T B ~ H H ~ I M  CIIOCO~OM pe- 
K O H C T p y K q H H  ~ ) H J I O F ~ H H H  M O X e T  6 b 1 ~ b  I I p H B J I e s e H H e  BCeX B 0 3 M O X H b I X  @ ~ K T O B  

H ~ e 0 p H f i  AJIR IIOCTPOeHHR ~ A H H C T B ~ H H O ~  MOAeJIH C T e M ,  9~06b1 MaKCHMaJIbHO 

I I P E I ~ J I H ~ H T ~  ee K E I C T E I H H O ~ ~  @HJIoI'~?HMH. H ~ O ~ X O A E I M O  I I P H  3TOM IIOHHMaTb,  

9 T O  IIOJIY9HTb p e 3 Y J I b T a T  C 3 a p a H e e  3 a ~ a H H o f i  TO9HOCTbIO B I I p H H q H I I e  HeBO3MOX-  

HO. ~ O ~ T O M ~ ,  AaXe eCJIH H e  I I P H H H M a T b  BO B H H M a H H e  3aBeAOMyIO H e H a y 9 -  

H O C T ~  T a K o r o  IIOIIYJISIPHO~O M e T o A a  M a T p H s H o r o  a ~ a n m a ,  K a K  ~ H ~ J I H ~  napczmo- 
HHH,  CJIeAyeT I I P H 3 H a T b ,  9 T O  nIO6b1e MeTOAbI M a T P H 9 H O r O  a H a J I H 3 a  6ecnepcne~- 
THBHbI. 

I C J I ~ A O ~ H A ~ ~ M C  SIBJISIeTCSI IIPSIMbIM I IPOAOJIXeHHeM T o r 0  T p a A H q H O H H O r O  Me-  

T o a a  a a a n ~ s a  @ ~ n o r e ~ ~ i ~ ,  ~ o ~ o p b ~ f i  G ~ I J I  c o s ~ a ~  s a ~ o n r o  no nos I sneHr?s r  ~BOJIIO- 

~ H O H H O ~ ~  T e O P H H  H K 0 ~ 0 p b 1 f i  IIOPOAHJI CaMY 3BOJIIOQHOHHYIO TeOPHIO H IIpeACTaB- 

n e H H e  o ~ I H J I O ~ ~ H H H .  B a x ~ e f i r u n ~ r n  B e x a M H  ~ ~ ~ B H T H S I  x ~ ~ a ~ o a ~ ~ e s ~ c a  MOXHO 

C 9 H T a T b  p a 6 0 ~ b 1  A p H c ~ o ~ e n s r  ( I C O T O P ~ I ~ ~  YCMOTpeJI H e P a P X H 9 e C K Y I O  3aKOHO- 

MepHOCTb B p a 3 ~ 0 0 6 p a 3 H H  XHBOTH~IX), IC. J I H H H ~ S I  ( I C O T O P ~ I ~ ~  p a 3 p a 6 0 ~ a J I  3@- 

@ ~ K T H B H ~ I ~ ~  MeTOA OIIHCBHHSI  TOG ~ ~ I C O H O M ~ P H O C T E I ) ,  @ P ~ H ~ Y ~ C K H X  aBTOPOB 

B p e M e H  B e n z ~ o H  @ p a ~ q y a c K o f i  PeBOJIIOQHH - X. K m ~ b e ,  X.-B. J I a ~ a p K a ,  

n.-A. f i a ~ p e f i J I S I  H Ap. ( K o T o ~ ~ I ~  IIOCTaBHJIH BOIIPOC 0 I I p H p O A e  3 ~ 0 f i  3aKOHOMep-  

HOCTH) M Y. A ~ ~ B I I H ~  ( K o T o ~ ~ I ~ ,  ~ ~ ' ~ S I C H H B  M e X a H H 3 M  BBOJIIOqHH, CAeJIaJI 3BOJIIO- 

~ H O H H ~ I ~ ~  IIOAXOA B ~ H O J I O ~ H H  o ~ ~ ~ I I P M ~ H ~ H H ~ I M ) .  ~ T H  a B T O P b I  H H X  IIOCJIeAOBa- 

T e n H  ~ ~ I J I H  y 6 e ~ ~ e ~ b 1 ,  s ~ o  H e p a p x H s e c I c a s I  y n o p a A o s e H H o c T b  p a 3 ~ 0 0 6 p a 3 ~ ~  
X H B O T H ~ I X  o T p a x a e T  peanmo c y q e c T B y I o r q H e  o T H o r u e H H s r  H s ~ o  ecnn o n H c a T b  

3TY YIIOPSIA09eHHOCTb B BHAe H e p a p ~ H 9 e ~ I C 0 6  K J I ~ c c H @ H K ~ ~ H H ,  3 T 0  IIO3BOJIHT 

IIOHRTb ee I IpHpOAy.  'rI. A ~ ~ B M H  9 e T K O  c @ o ~ M ~ J I H ~ o B ~ J I  BbIBOA 0 TOM, 9 T O  CTPOHB- 

l r rasIcsI  co B p e M e H  IC. J IHHH~R H e p a p x t i s e c I c a s I  ~ ~ r a c c ~ i @ ~ ~ a q ~ s ~  X H B ~ I X  0 p r a ~ ~ 3 -  
MOB o T p a x a e T  HX r e H e a n o r m o  (T. e. @ ~ i ~ o r e ~ r n ~ o  no T e p M E i H o n o r H H  3. I'emcena): 
u T a m i ~  o6pa30~ ,  MbI  H M e e M  3 A e C b  MHOrO IIpOHCIIIeAIIIHX OT 061qero I I p e A K a  BH- 

AOB, KOTOPbIe rPYIIIIHPYIOTCSI B POAbI,  POAbI - B I I o A c ~ M ~ ~ ~ c T B ~ ,  C e ~ e f i c ~ ~ a  H OT- 

PRAbI ,  a BCe BMeCTe - B OAHH 6 0 J I b L U 0 6  KJIaCC. Tax, IIO MOeMy MHeHHIO, O ~ % Z C H R -  

eTCSI ~ a X ~ b 1 f i  C ~ ~ K T  eCTeCTBeHHOr0  P a C I I p e ~ e J I e H H S I  O p r a H H 3 M O B  B I'PYIIIIbI, IIOA- 

s k I H e H H b I e  o A H a  ~ p y r o i i  ...* ( ~ s o  that we here have many species descendent 
from a single progenitor grouped into genera; and the genera in sub-families, 
families, and orders, all in one great class. Thus, the grand fact of the natural 
subordination of all organic beings in groups under groups ... is in my judgment 
explained.,) (Darwin, 1871: 373). O A H ~ K O  nocne p a 6 o ~  a a p ~ ~ ~ a  H e I c o T o p b I e  

6 ~ o n o r ~ i  CTaJIH C q H T a T b ,  9 T O  K J I ~ C C H ~ ) ~ K ~ ~ E I S I ,  KOTOPYIO Har IaJ IH CO3AaBaTb  P a H b -  

LUe, 9 e M  OTKPbIJIH @HJIoJ?~HHIO, H e  M O X e T  6 b 1 ~ b  O T p a X e H H e M  ~ ) H J I o ~ ~ H H H ,  a IIpeA- 
CTaBJISIeT co6ofi 9TO-TO HHOe (XOTSI 9 T O  HMeHHO HHOe,  HHKTO 123 HHX 0 6 ' b S I c H H ~ b  

H e  M O X ~ T ) .  B A ~ ~ C T B H T ~ J I ~ H O C T E I  Sfce < ( H H K O r a a  H e  6b1no CAeJIaHO IIOIIbITKH A a T b  

3TOMY [ H ~ ~ ~ P X H ~ H O C T H  O T H O L U ~ H H ~ ~  OPFaHH3MOB B K J I ~ C C H @ H K ~ Q H S I X  - H. E.] 
Apyroe O ~ % S I C H ~ H H ~ ) )  (<no other explanation has ever been attempted))) (Dar- 
win, 1871: 373). ~ O ~ T O M Y  B a X H b I M  3TaIIOM B CTaHOBJIeHHH KJIaA03HAe3HCa SIB- 

JISIIOTCR pa6o~b1 B. X e H H t i r a ,  K O T O P ~ I ~  BBeJI I IOHRTHe I I a p a ~ I H J I H H  H SICHO C@OP- 



hlyJlHpOBaJI  n p H H 4 H I I b 1 ,  110 KOTOPbIM CTPOHTCSI K J I ~ c c H ~ ~ I E Z K ~ ~ E Z R ,  OTpaXCZiIOqaR 

cbmnore~nm (Hennig, 1950). 
r J l a B H b 1 ~  IIPHH4EIIIOM ICJIaA03HAe3HCa SIBJISleTCSI TO, 9 T O  BCe A a H H b I e  3aIIHCbI-  

BaIoTCsl B BHAe K J I ~ c c H ~ ) M K ~ ~ H E Z ,  B ~ 0 ~ 0 ~ 0 6  BCe IIpEZ3HaK13 OTHeCeHbI K. H e p a p X H -  

cIeCKH COIIOA9HHeHHbIM TBKCOHBM. ~ P R  3TOM HOBbIe A a H H b I e  BIIHCb1BaH)TCsl 

B yXe EIMeIoK(yIoCsI K J I ~ c c E Z ~ ) H K . ~ ~ H H ) ,  KOTOpasl  110 M e p e  HaKOIIJIeHEZX HOBOG 

H a  6 6 1 ~ b  C I I O C O ~ H O ~ ~  B M e l y a T b  B ce6sr BCe BHOBb ~ 0 6 b I ~ a e M b 1 e  @aKTb1  H II03BOJIIITb 

J I e r K O  HaXOAHTb EIX. P a 3 p a 6 0 ~ a ~ ~ b l e  J I E I H H ~ ~ M  ( L i I l I l a e ~ s ,  1758) H J I a T p e H J I e M  

(Latreille, 1802) I I ~ E I H ~ H ~ ~ I  I C J I ~ C C H ( ~ ) H K ~ ~ I I I I  B ~ H ~ ~ E Z T ~ J I ~ H O ~ ~  C T e n e H n  o 6 e c n e -  

~ H J I H  p e L u e H I i e  a ~ o i i  sa~asm: 6naro~apa EIM I m x o n J I e H k i e  A a H H b I x  AocTEZrno T ~ I C O -  

r0 YPOBHSI, I C O T O P ~ I ~ ~  II03BOJIHJI C 0 3 A a T b  TeOpHIO 3BOJIIO4EZH H PeKOHCTPYHPOXaTb 

TY s a C T b  ~)EZJIO~~HEZEZ, KOTOpaSI HBM ~ e f i 4 a ~  H3BeCTHa.  o ~ ~ a K . 0  ~ e p e I I I e 1 1 ~ 0 f i  npo6- 
J l e M o f i  A 0  H e A a B H e r O  BpeMeHEI OCTaBaJIOCb TO, 9 T O  CYqeCTBOBaBII IHe  I I p H H u H I I b I  

flJISI peIIIeHEZSI 3 ~ 0 %  I I p 0 6 J I e M b I  MHOK) 6 b m a  p a 3 p a 6 0 T a ~ a  6e3pa~roxasl HOMeH- 

I i J I a T y p a ,  T O s H e e ,  CEZCTeMa H 3  ABYX HOMeHKJIaTYP ( u dual 1 1 0 1 n e 1 l ~ l a t ~ r e  SyS-  

t e r l l ) ) ) ,  KOTOpaSI, H e  B C T y n a s l  B IIpOTHBOpesEZe HEZ C M ~ X C A Y H ~ I ~ O A H ~ I M  KOAeKCOM 

~ o o J I o I ' E Z ~ ~ C K O ~ ~  HOMeHKJIaTypbI ,  HEZ C TpaAEZ4EZSIMH B ~ I I o T ~ ~ ~ J I ~ H H E Z  H ~ ~ B ~ H H B  
BbICIIIHX TaKCOHOB, II03BOJISIeT C H ~ ~ A E I T ~  OAH03H2l9HbIMH Ha3BaHHSIMH H e O r p a H H -  

TreHHoe s m n o  T a I c c o H o B ,  p a c n p e A e n e H H b I x  no H e o r p a H H s e H H o M y  umny  H e p a p -  

x n s e c K H x  y p o s ~ e i i  (Knmre, 1999; Kluge, 1999; ICnIore, 2000; Kluge, 2009a, 
2010~) .  A ~ H H ~ S  H O M e H K J I a T y p a  YCIIeIIIHO IlCIIOJIb3yeTCSI H a  IIpaKTEIKe:  B s a C T H 0 -  

CTH, 6 J I a r o ~ a p S I  efi OKa3aJIOCb B 0 3 M O X H b I M  rIPOEZ3BeCTH IIOJIHOueHHYH) peBR3HH)  

@ ~ n o r e ~ e ~ ~ s e c ~ o i i  CHcTeMbI  IIoAeHoK. - Ephemeroptera (Kluge, 2004~1, 2007a, 
2007b, 2008, 2009, 2010a, 2010b; Kluge, Novikova, 2011). B ~ T O M  OTHorneHI-IH 

O H a  r I p H H q H I I H a J I b H 0  OTJIEIsaeTCsl OT B @ H J I O K O A ~ D  H HeKOTOPbIX A P Y r H X  YM03PH-  

TeJIbHbIX HOMeHKJIaTypHbIX CEZCTeM, HeI IpHrOAHbIX AJISI I lpaKTHseCKOI 'O  I I p H M e -  

HeHEZII (Kluge, 1910~) .  
~ O M H M O  p a u H 0 ~ a J I b ~ 0 f i  HOMeHKJIaTYPbI,  HOBOG O C O ~ ~ H H O C T ~ I O  KJIaA03HAe3EZ- 

I I P H 3 H a K H  TaKCOHOB 6onee BbICOKOrO p a H r a ,  O T H O C S I ~ H e C S I  K T 0 f i  Xe AeTaJIH CTpO- 

eHEZSI; TaKEZM 06pa30~,  ~ ~ T ~ I I o M o ~ ~ I H H  K a X A O r O  TaKCOHa B SIBHOM BEIAe CpaBHH-  

BaIoTCsl CO CTpOeHEZeM, HCXOAHbIM AJISI 60JIee BbICOKOI'O p a H r a .  

M[CXO,~SI ~3 n p e A n o n o m e H H s ,  u ~ o  ~ a x g b ~ i i  I I ~ H ~ H ~ K ,  o 6 n a ~ a m q ~ i i  a s o n m u E i -  

OHHbIM KOHCePBaTH3MOM (CM. p a 3 A e J I  ~ ~ o H c ~ ~ B ~ ~ E I S I  IIpEZ3HaKOB )>) EI TaKCOHOMH- 

s e c ~ o i i  ~ H ~ ~ H M O C T ~ H ) ,  s B m e T c s  a y ~ a n o ~ o p @ n e i i  H e I c o e r o  r o n o @ ~ n e ~ ~ s e c ~ o r o  
TaKCOHa,  M O X H O  BbIIIBJISITb HOBbIe ~ o J I o ~ ~ H ~ ~ T H ~ ~ c K H ~  TaKCOHbI,  IIpOABHrasTCb B 

peKOHCTPYK4HR ~ I H J I o ~ ~ H R R .  

Ecnn K J I ~ c c E I ~ ) H K ~ ~ H S I  PI H O M e H K J I a T y p a  TaKCOHOB OrpaHH9HBaH)TCSI 3 a p a H e e  

OIIpeAeJIeHHbIM H ~ ~ O ~ O M  p a H r O B ,  C03AaHEIe HOBbIX FoJ Io@HJI~TH~~cKEIx  TBKCOHOB 

M O X e T  OKa3aTbCSI H e B 0 3 M O X H b I M ;  6 e 3 p a ~ r o ~ a z  Xe H O M e H K J I a T y p a  IIO3BOJISIeT HC- 

B o n b m o e  s ~ a s e ~ ~ e  Ansr  K J I ~ A O ~ H A ~ ~ I T C ~  H M e e T  B s e A e H n e  T e p M m r a  s n n e s ~ o -  

M O P ~ ) O H > >  (Kluge, 2004a: 15). ~ J I ~ ~ E I o M o ~ @ o H  - 3 T 0  TBKCOH, X a p a K T e p H 3 Y l O -  

~ H f i c s l  'I'OJIbKO I I J I ~ ~ H o M o ~ @ E I S I M H ,  T a K  9 T O  H e T  OCHOB~HHE CYHTaTb 3TOT TaKCOH 

r 0 J I 0 ~ ) b l ~ l e ~ H ~ i e ~ K H M ;  B TO Xe B p e M I i  IIapacl)EZJIEZSI 3 T O r 0  TaKCOHa T a K X e  M O X e T  



6b1~b  H ~ A O K ~ ~ ~ H H O ~ ~ .  RJISI AOKa3aTeJ IbCTBa  I Iapad3HJfHH TaKCOHa H~O~XO,I (HMO 

H ~ ~ T H  C M H ~ I I O M O P ~ ~ H I O  MeXCAY 9aCTbIO 3 T O r 0  TaKCOHa H ,I(PYI'HM TaKCOHOM; B 

3TOM C J I y 9 a e  IIORBJIHeTCH B03MOXCHOCTb ~ ~ C ~ I O P M E I P O B ~ T ~  I I ~ ~ X C H H ~ ~  I I a p a @ H J I e -  

~ H s e c K H f i  TaKCOH, O ~ ' ~ ~ A H H M B  er0 9 a C T b  C ApyI'HM TaKCOHOM H a  OCHOBaHHEZ ~ a f i -  
A ~ H H O ~ ~  ~ I I o M o ~ @ H H ,  KOTOpaSI I I p H  3TOM CTaHOBHTCR a y ~ a I I ~ ~ o p @ H e f i  HOBOI'O 

TaKCOHa.  T a K z i ~  06pa30~,  B @ H J I o I ' ~ H ~ T H ~ ~ c K o ~ ~  K J I ~ C C H @ H K ~ ~ H H  H e T  3aBeAOMO 

I I ~ P ~ ~ ~ H J I ~ T H ~ ~ c K H x  TaKCOHOB: K a K  TOJIbKO I I a p a d l H J I H R  TaKCOHa CTaHOBHTCR H3-  

B ~ C T H O ~ ~ ,  TaKCOH P ~ C @ O P M H P O B ~ I B ~ I O T .  O A H ~ K O  B n106b1x K J I ~ c c H @ H K ~ ~ H S I X  H e H 3 -  

6 e x ~ o  n p H c y T c T B y m T  I I J I ~ ~ H O M O P @ O H ~ I :  HX ~ ~ ~ ~ ~ ) E I J I H S I  J IHLII~  n p e A n o n a r a e T c z ,  

HO OTCYTCTBHe IIPSIMOI'O AOKa3aTeJ IbCTBa  I I a p a @ H J I H H  (T. e. OTCYTCTBHe 3 ~ a ~ ~ f i  0 

COOTBeTCTBYIOqHX ~I IoMoP@HRx)  H e  II03BOJIReT ~ ~ C @ O P M H P O B ~ T ~  3TH TaKCOHbI.  

H e o 6 x o ~ ~ ~ o  SICHO p a 3 n ~ s a ~ b  ~ o J I o ~ I H J I ~ T H ~ ~ c K H ~  TaKCOHbI H I I J I ~ ~ H o M o P I $ o H ~ I .  

RJIR 3 ~ 0 r o  n p e A n a r a e T c n  nepeg H ~ ~ B ~ H H ~ M  K a x A o r o  I I J I ~ ~ H O M O ~ ~ I O H ~  n n c a T b  

CJIOBO < ( I I J I ~ ~ H O M O P @ O H )  (HJIH n a T n H c K o e  ~plesiomorphon,), a B T ~ ~ J I H ~ ~ X ,  cxe- 
M a x  H ~ K ~ ~ ~ T ~ J I R X ,  rge ~pe6ye~csr  c o I c p a q e H H e ,  n H c a T b  c o K p a q e H H o e  upm, mnn 
a p m .  * - H a n p H M e p ,  c plesiomorphon Permoplectoptera* , mnn q p m .  Permoplec- 
toptera*. Y n o ~ p e 6 ~ 1 e ~ ~ e  I I O X O X e r O  T e p M H H a  cIIJIe3HOH* BMeCTO T e p M H H a  aIIJIe-  

~HOMOP@OH* 0111~604~0 (Kluge, 2004a). 

Ltpexne seiv r r e p e f i ~ ~  K 0 6 c y x n e ~ ~ m  ~ B O J I I O ~ H H  ~ e ~ a ~ o p d ~ o a a  c n e n y e T  ma- 
3 a T b  0 BaXCHOM 3BOJIIOqHOHHOM M e X a H H 3 M e ,  H e  H M e I O q e M  I IOKa  ~ ~ ' ~ S I C H ~ H H S I ,  - 
a HMeHHO 0 K O H C e P B a 4 H H  I IPH3HaKOB.  B XOAe 3BOJIIO4EZH I I p H 3 H a K H  H e  TOJIbKO 

B03HHKaIOT M HC9e3aIOT,  HO H KOHCePBHPYIOTCSI H AeKOHCePBHPYIOTCR. K o H c ~ ~ B ~ -  
4 H R  I I p H 3 H a K a  B b I p a X a e T C S I  B TOM, 9 T O  OH CTaHOBHTCSI H ~ C I I O C O ~ H ~ I M  K A a J I b ~ e f i -  

LIIHM 3BOJIIO4HOHHbIM H3MeHeHHSIM. ECJIH 3TOT I I p H 3 H a K  OKa3bIBaeTCSI BpeAHbIM,  

BBOJIIOIJHSI H e  MOXCeT er0 Y H H 9 T O X H T b ,  HO M O X e T  T e M  HJIM HHbIM CI IOCO~OM I IPH-  

BeCTH K TOMY, 9 T O  3TOT I I p H 3 H a K  I I e p e C T a H e T  MeLIIaTb BbIXCHBaHHIO. ~ O ~ T O M Y  CTB- 

~ H J I ~ H O C T ~  T a K O r O  I I P H 3 H a K a  HHKBK H e  M O X e T  6b1~b 0 6 ' b S I ~ ~ e ~ a  A ~ G C T B H ~ M  eCTe-  

CTBeHHOrO o~6opa;  B ee OCHOBe AOJIXCeH JIeXCaTb K a ~ o f i - ~ o  I ' e ~ ~ b I f i  M e X a H H 3 M .  

K o H c ~ ~ B ~ ~ H S I  I IPH3HaKOB H e  IIOAAaeTCR H3Y9eHHIO MeTOAaMH 3KCIIepHMeHTaJIb -  

HOG r e H e T H K H ,  IIOCKOJIbKY I I p H 3 H a K ,  O K ~ ~ ~ B I L I H ~ ~ C S I  3aKOHCePBRPOBaHHbIM,  H e  

MOXCeT 6b1~b H 3 M e H e H  B 3KCIIePHMeHTe .  R B J I ~ H H ~  K O H C e p B a q H H  I I p H 3 H a K O B  XOpO- 

IIIO H3BeCTHO: T P a A H 4 H O H H b I e  CHCTeMaTHKH BbIHCKHBaIOT 3aKOHCePBHPOBaHHbIe  

I I p H 3 H a K H ,  9~06b1 HCIIOJIb30BaTb H X  B K a 9 e C T B e  J(HarHOCTH9eCKHX. B o n b I I I a s r  

9 a C T b  a I I 0 ~ 0 p @ H f i ,  H a  KOTOPbIX OCHOBaHbI HaLUH IIpeACTaBJIeHHSI 0 @ H J I O ~ ~ H H H ,  

SIBJIReTCR ~ ~ I C O H C ~ ~ B H ~ O B ~ H H O ~ ~ :  B OTJIH9He  OT He3aKOHCepBHpOBaHHbIX aIIOMOp- 

@Pi% HX MOXCHO nPOCJIeAHTb BO BCeM I ' o J I o ~ ~ H J ~ ~ T H ~ ~ c ~ o M  TaKCOHe H T e M  CaMbIM 

Y ~ ~ ~ H T ~ C S I  B er0 ~oJIo@HJIHH.  

B ~ I T Y ~ T  M H e H H e ,  6 ~ 8 ~ 0  CYqeCTBYIOT KaKHe-TO 6onee KOHCepBaTHBHbIe  H M e -  

H e e  I c o H c e p s a T H B H b I e  I c a T e r o p H H  I I P ~ H ~ K O B  ( ~ a n p ~ ~ e p ,  ~ o p @ o n o r ~ . ~ e c ~ ~ e  
n p H 3 H a K ~  ~ K 0 6 b 1  KOHCepBaTHBHee  IIOBeAeH9eCKHX, M y C K y J I a T y p a  R I C O ~ ~ I  KOH- 

C e p B a T H B H e e  CKeJIeTa  H T. II.). H ~ K O T O ~ ~ I ~  CHCTeMaTHKH IIbITaIOTCR ~ 6 e a H ~ b  c e 6 ~  
B TOM, 9 T O  eCJIH I I p H 3 H a K  OKa3aJICR T a K C O H O M H 9 e C K H 3 H a 9 H M b I M  B OAHOM TaKCO- 

H e ,  TO 110~06~b1fi e M y  I I p H 3 H a K ,  ~ a f i a e ~ ~ b 1 f i  B A p y r O M  TaKCOHe,  6 y ~ e ~  H M e T b  T a -  

KOe  Xe TaKCOHOMH9eCKOe 3 H a 9 e H H e .   TO G ~ I J I O  6b1  ~ ~ 0 6 ~ 0  AJISI I I P ~ K T H ~ ~ C K O ~ ~  pa- 
~ O T ~ I  CHCTeMaTHKOB, OAHaKO 3TO H e  TBK. B A ~ ~ ~ C T B H T ~ J I ~ H O C T H ,  K a K  IIHCBJI K a p J I  

J I H H H ~ ~ ,  BTO, 9 T O  B OAHOM POAe BaXCHO AJIR YCTaHOBJIeHHX POAa,  B A p y r O M  - BO- 

o6qe  H e  H M e e T  s ~ a s e ~ ~ s r ,  ( c Q u a e  in uno genere ad Genus stabiliendum valent, 
minirne idem in altero necessario praestant,) (Linnaeus, 1751: 114, 5 169). 
H a X a b 1 G  ~ ~ K O H C ~ ~ B H ~ O B ~ H H ~ I ~ ~  I I p H 3 H a K  SIBJISIeTCSI KOHKPeTHbIM I IPH3HaKOM 

KOHKPeTHOrO TBKCOHB, H eI'0 KOHCepBaE(HR SIBJIReTCR OAHOKPaTHbIM 3BOJIIO4HOH- 

HbIM aKTOM. H3-3a T o r 0  9 T O  3aKOHCepBHpOBaHHbIMH H TaKCOHOMHrIeCKH 3 H a 9 H -  



MbIMH RBJIRIOTCR KOHKpeTHbIe IIpH3HaKH KOHKPeTHbIX TBKCOHOB, a He COBOKYrI- 
HOCTH aHaJIOrHZIHbIX rIPH3HaKOB, TaKCOHOMHseCKHe IIpH3HaKH He M O r Y T  6b1~b 
aAeKBaTH0 3arIHCaHbI B MaTPHuY T ~ K C O H / S I P H ~ H ~ I C ,  3 T 0  JIHIIIaeT CMbICJIa H BCe 
MaTpMsHbIe MeTOAbI ~ I M J I o I ' ~ H ~ T H ~ ~ c I C O ~ O  aHaJIH3a. 

B K J I ~ A O ~ H ~ ~ ~ H C ~  npeAcTasneHme o s a ~ o ~ c e p ~ m p o ~ a ~ ~ ~ . ~ ~  n p ~ 3 ~ a ~ a x  HrpaeT 
KJIIoZIeByIO POJIb, IIOCKOJIbKY TpaAHQHOHHO CTPORqaRCR eCTeCTBeHHaR KJIaCCH- 
@HICauHR OCHOBaHa FJIaBHbIM o 6 p a 3 0 ~  Ha BbIRBJIeHHH 3aKOHCePBHPOBaHHbIX 
IIPH3HaKOB CpeAH IIPOZIHX. 

B KaseCTBe IIpHMepa 3aKOHCepBHpOBaHHOrO IIpH3HaKa M O X H O  IIPHBeCTH Ha- 
nHsHe 6 Hor y Hexapoda, TosHee - Hamsue 3 cerMeHToB rpyan, I C ~ X ~ C A ~ I G  ~3 KO- 
TOPbIX MOXeT HMeTb SIO 0 ~ ~ 0 %  nape H O r .  ~ P H  BCeM OrPOMHOM pa3~006pa3HH Ha- 
CeKOMbIX AaJIeKO He BCeM HM H Y X H O  HMeTb 3 IIapbI HOr :  eCJIH H O r H  OKa3bIBaIOTCR 
JIHIIIHHMH, OHM He ~ ~ I ~ H I C Q H O H H P Y I O T  (KaK, HanpHMep, nepeAHHe Horn Nymphali- 
dae) HJIH YTpaZIHBaIOTCX; eCJIH 3 IIap HOF OKa3bIBaeTCR HeAOCTaTOsHO, IIORBJIRIOT- 
CR AOIIOJIHHTeJIbHbIe JIOKOMOTOPHbIe OpraHbI ( H ~ I I ~ H M ~ ~ ,  JIoXCHOHOXKH). HO 06- 
T e e  ZIHCJIO CerMeHTOB, ~ H ~ ~ ~ ~ ~ ~ ~ H Q H P o B ~ H H ~ I x  B KaseCTBe FPYAHbIX, HeH3MeHHO 
OCTaeTCR PaBHbIM 3. B 3KCIIePHMeHTaX Ha ,L(Po~oC~I,)MJI~X YAaeTCR H3MeHHTb CTpOe- 
Hne Toro HJIH HHoro rpyAHoro CerMeHTa ( ~ a n p m ~ e p ,  npm MyTaQHxx bithorax 
3aAHerpyAb CTaHOBHTCR cxog~o i i  CO CpeAHeI'pyAbIO H HeCeT TaKyIO Xe  IIapy 
KPbIJIbeB, KaK Ha TOG), HO 061qee ZIHCJIO CerMeHTOB I'pyflH H3MeHHTb He YAaeTCR. 
y APYFHX ZIJIeHHCTOHOI'HX ~ H ~ J I o I ' H Z I H ~ I ~ ~  IIpH3HaK (ZIHCJIO CerMeHTOB I'PYAH HJIH 

~ H ~ J I o ~ H ~ H O ~  efi T W M ~ I )  MOXeT He HMeTb T B I C O ~ ~  ICOHCePBaTHBHOCTH. H a n p ~ ~ e p ,  
y MOPCKHX nayIcoB (Pantopoda) HMeeTcs 4 cerMeHTa c X O A H J I ~ H ~ I M H  HoraMH, HO 

y OTAeJIbHbIX BHAOB HX ZIHCJIO YBeJIHZIeHO A 0  5 HJIH 6. y paK006pa3~b1~ (Eucrus- 
tacea) ZIHCJIO CerMeHTOB FPYAH pa3JIHsaeTCR B pa3HbIX TaKCOHaX, a B HeKOTOPbIX 
cnysasx ( ~ a n p ~ ~ e p ,  y Notostraca H HeKoTopbIx Anostraca) BapbMpyeT HHAHBH- 
AyaJIbHO. 

~ ~ ~ A c T ~ B J I ~ H M ~  0 KOHCepBHpOBaHHH IIPH3HaKOB OZIeHb BaXHO AJIR IIOHHMa- 
HHR 3BOJIIOuHH M ~ T ~ M O P @ O ~ ~ .  

SBOJIIO~HIO ~ e ~ a ~ o p @ 0 3 a  HaCeKOMbIX 3asaCTyIo PaCCMaTpHBaIOT BHe CBII3H C 

@ ~ n o r e ~ m e f i ;  HeKoTopbIe aBTopbI npeAxaranH ~ n a c c ~ @ m ~ a q ~ m  THIIOB MeTaMop- 
@oaa, He cooTseTcTByIoIqHe @ ~ n o r e ~ e ~ m s e c ~ o G  ~ n a c c ~ @ r n ~ a q n r n  HaceKoMbIx. 
B A ~ ~ ~ C T B H T ~ J I ~ H O C T H  KaXC~b1fi THII M ~ T ~ M O P @ O ~ ~  BO3HHK OAHOKpaTHO H IIpHCyIq 
~ A H H C T B ~ H H O G  @ H J I o ~ ~ H ~ T H Z I ~ C K O ~ %  BeTBH. 

@ m r o r e ~ e ~ ~ l s e c ~ a s ~  ~ ~ a c c m @ ~ ~ a ~ a x  06cymgae~b1x a ~ e c b  TaKcoHoB npeg- 
CTaBJIReTCR CJIeAyIoIqHM o 6 p a 3 0 ~ .  

1. Hexapoda Blainville 1816 (nom. hier.: Scarabaeus/fg3) 
1.1. Entognatha Stummer-Traunfels 1891 (nom. hier.: Podura/fgl)  
1.2. Amyocerata Remington 1955 (nom. hier. : Scarabaeusjfg4) 
1.2.1. Triplura Ewing 1942 (nom. hier.: Lepisina/fgl) 
1.2.2. Pterygota Gegenbaurl878 (nom. hier.: Scarabaeus/fg5) 
1.2.2.1. Ephemeroptera Hyatt & Arms 189 (nom. hier.: Ephemera/fgl) 
1.2.2.2. Metapterygota Borner 1909 (nom. hier.: Scarabaeus/fg6) 
1.2.2.2.1. Odonata Fabricius 1793 (nom. hier.: Libellula/fgl) 
1.2.2.2.2. Neoptera Martynov 1923 (nom. hier.: Scarabaeuslfg7) 
1.2.2.2.2.1. Plesiolnorphon Polyneoptera Martynov 1923 (nom. hier.: Gryllus/ 

f l=Forficula/gl) 
1.2.2.2.2.2. Eumetabola Hennig 1953 (nom. hier.: Scarabaeus/fg8) 
1.2.2.2.2.2.1. Metabola Burmeister 1832 (nom. hier.: Scarabaeus/fg9) 
1.2.2.2.2.2.2. Parametabola Crampton 1938 (norn. hier.: Cimex/f l=Cicada/gl) 



1.2.2.2.2.2.2.1. Zoraptera Silvestri 1913 (nom. hier.: Zorotypus/fgl) 
1.2.2.2.2.2.2.2. Acercaria Borner 1904 (nom. hier.: Cimex/f2=Cicada/g2) 
1.2.2.2.2.2.2.2.1. Panpsocoptera Crampton 1938 (norn. hier.: Psocus/fl=Pedi- 

culus/gl) 
1.2.2.2.2.2.2.2.2. Condylognatha Borner 1904 (norn. hier.: Cimex/f3=Cicada/ 

83) 
1.2.2.2.2.2.2.2.2.1. Thysanoptera Haliday 1836 (norn. hier.: Thrips/fgl) 
1.2.2.2.2.2.2.2.2.2. Arthroidignatha Spinola 1850 (norn. hier.: Cimex/f4= 

Cicadalg4) 
1.2.2.2.2.2.2.2.2.2.1. Hemelytrata Fallen 1829 (norn. hier.: Cimex/f5=Cicada/ 

85) 
1.2.2.2.2.2.2.2.2.2.2. Plantisuga Dumeril 1806 (norn. hier.: Aphis/fgl) 
1.2.2.2.2.2.2.2.2.2.2.1. Psyllaleyroda Kluge 2010 (norn. hier.: Psylla/fgl) 
1.2.2.2.2.2.2.2.2.2.2.1.1. Saltipedes Amyot & Serville 1843 (norn. hier.: Psyl- 

la/fg2) 
1.2.2.2.2.2.2.2.2.2.2.1.2. Scytinelytra Arnyot & Serville 1843 (nom. hier.: 

Aleyrodes/fgl) 
1.2.2.2.2.2.2.2.2.2.2.2. Aphidococca Kluge 2010 (nom. hier.: Aphis/fg2) 
1.2.2.2.2.2.2.2.2.2.2.2.1. Gynaptera Laporte 1834 (nom. hier.: Aphis/fg3) 
1.2.2.2.2.2.2.2.2.2.2.2.2. Gallinsecta De Geer 1776 (norn. hier.: Coccus/fgl) 

B A ~ H H O ~ ~  K J I ~ C M ~ I H X ~ ~ H H  snom. hier. >> o 3 ~ a s a e ~  T E I ~ H ~ ~ I E Z ~ M P O B ~ H H O ~  6e3- 
paaroBoe HepapxwecIcoe H ~ ~ B ~ H I I ~  (nomen hierarchicum) Toro x e  TaIccoHa, HJIR 

KOTOPOI'O IIpHBeAeHO H ~ T H ~ H ~ I H ~ H ~ o B ~ H H o ~  6e3paHr0~0e JI,HPICYMCKPHIITHOe Ha- 
a ~ a ~ ~ e  (nomen circumscribens). 0 6 c y ~ ~ g e ~ ~ ~  CTaTycoB ~ a 3 ~ a ~ ~ f i ,  ~cn0~1b3ye- 
MbIX B A ~ H H O ~ ~  I~JI~ccII@Hx~IJHH, AaHbI B IIPeAbIAYqMX CTaTbRX (Kluge, 2 0 1 0 ~ ,  
2010d). 

npH OIIHCaHHH M ~ T ~ M O P @ O ~ ~  HaPRAY C O ~ ~ ~ I I P H H R T ~ I M H  TePMHHaMH uJIII- 
9MHICa IIepBOrO B03paCTa*, CJIH9MHKa BTOPOrO B03paCTa>>, <(HEM@ BTOPOI'O B03- 
pacTa* H T. II. H C0OTBeTCTBYH)qHX IIM coICparqe~Hfi 4Ll9, <(L2*, <(N2* OICa3a- 
JIOCb H ~ O ~ X O A H M ~ I M  HCIIOJIb30BaTb JIaTMHCKIIe TePMIIHbI (Kluge, 2010d). &XC- 
A ~ I H  ~aIc05 TepMnH npeAcTasnsreT co6ofi OAHO cnoxaoe cnoBo - npmaoxapBa 
(primolarva), ceIcyHAonapBa (secundolarva), C ~ K Y H A O H E I M @ ~  (secundonympha) 
H T. II. AJIR OIIHCaHHR IIPOU,eCCOB T P ~ H C @ P P M ~ ~ E I I I  IIpH JIIIHbKe C OAHOI'O BO3paCTa 
Ha npyI'0fi HCIIOJIb3yIoTCfi IIpHJIaraTeJIbHbIe, 06pa30BaHHbIe OT 3THX TePMHHOB 
( ~ I I ~ H M o J I ~ ~ B ~ J I ~ H ~ I ~ ~ ~ ,  B C ~ K ~ H A O J I ~ ~ B ~ J I ~ H ~ I ~  II T. II.), 9 T O  6b1JIo 6b1 HeB03- 
M O X H b I M  IIpH MHOI'OCJIOBHOM 0603~aZIe~M11 B03paCTOB. T ~ P M H H ~ I  BJIH9HHKa* H 

<~HIIMC$~* He HMeH)T o ~ ~ ~ I I P H H S I T ~ I X  oIIpe~eJIeHMfi, IIOBTOMY IIpH Ha3bIBaHIIH 
B03PaCTOB CJIeAyeT Be3Ae IICIIOJIb30BaTb CKB03HYH) HYMePa~HIo: HaIIPHMeP, eCJIH 
IIepBbIe ABa BO3paCTa C9IITaH)TCR JIH9HH09HbIMH, a CJIeAYIOqMe HHMC~I~JI~H~IMH, 
T O  IIOCJIe CeICyH,I(OJIZIpBbI CJIeAyeT T € ! ~ T H O H R M @ ~  (a He IIPHMOHRM@EI). ~ O C X O J I ~ K Y  

IIocneAHHe B03paCTbI 6b1BaH)~ 60~1ee C T ~ ~ H J I ~ H ~ I M H ,  YeM IIpeALUeCTByIOqHe, AJIR 

HX 0603Ha9eHMR MOXCHO HCIIOJIb30BaTb TePMHHbI Y J I ~ T H M O H H M @ ~  (~l t imonymp- 
ha) H I I ~ H Y J I ~ T H M o H I I M @ ~  (penultimonympha), HJIH CO0TBeTCTBYH)qHe MM YJIbTH- 
Monapsa (ultimolarva) EZ neHynbTEiMonapBa (penultimolarva). AJIS c o 6 n r o ~ e ~ ~ s 1  
~ A H H O ~ ~  C I C B O ~ H O ~ ~  HYMepauHH BO3PaCTOB Y HaCeICOMbIX C IIOJIHbIM lIpeBpaqeHHeM 
JIH9IIHKY IIOCJIeAHerO BO3paCTa CJIeAyeT Ha3bIBaTb %IIeHyJIbTHMOJIapBa*; B AaH- 
HOM CJIyYae TePMIlHbI GYJIbTHMOJIaPBa* HJIH < (YJI~TEIMOHHM@~* He HCIIOJIb3YIOT- 
CR, IIOCIcOJIbKy I I o c J I ~ A H M ~ ~  IIpeHMaI'HHaJIbHbIfi B03paCT HMeeT O ~ ~ ~ I I P H H R T O ~  Ha- 
a ~ a ~ ~ e  sIcyIconIca9 (pupa). 

HeIc0~0pb1e BBTOPbI, OnIlCbIBaR M ~ T ~ M O P @ O ~  HaCeKOMbIX C TIOJIHbIM IIpeBpa- 
qeHHeM, yTsepxAanH,  TO B xoge ero npoHcxoAHT noBTopHasr sa~cna~rca  IcoHes- 
H O C T ~ ~ ~  HJIH AaXe I I O B T O P H ~ I ~ ~  3~6pII0I'eHe3. kI~arkiHaJIbHb1e AHCKM ICPYI'JIOIIIOB- 
HbIX MYX (Cyclorrhapha) HHOI'Aa OIIIICbIBaIOT IcaK HeIcIle * ~ M ~ P H o H ~ J I ~ H ~ I ~ B  TXa- 
HH, CKPbIBLUIIeCR BHYTPH TeJIa JIIIYMHKH, Y T O ~ ~ I  3aHOBO IIpofi~H 9TO-TO BPOAe 



3 ~ 6 p H o r e ~ e 3 a  H IIOPOAHTb B3POCJIYIO MYXY. ~ P H H ~ H I I ~ I  KJ laA03HAe3HCa H e  AOIIy- 

CKaIoT  I I O A O ~ H ~ I X  C l l a ~ ~ a 3 H f i ,  IIOCKOJIbKy ~ p e 6 y l O ~  P a C C M a T p H B a T b  M e ~ a M o p ~ l 0 3  

J I I O ~ O ~ O  O p r a H H 3 M a  B KOHTeKCTe yXe YCTaHOBJIeHHOrO ~ ~ H J ~ o ~ ~ H ~ T H ~ ~ c K o ~ o  no- 
J I O X e H H R  3 T O r 0  TaKCOHa.  ~ P Y ~ J ~ o I I I o B H ~ I ~  MYXH (Cyclorrhapha) OTHOCIITCII K He- 
xapoda Blainville, 1816, I c o T o p b I e  OTHOCRTCR K Arthropoda Siebold, 1848, OTHO- 

C R ~ E I M C Z  B CBOIO o s e p e n b  K Monostomata Huxley, 1875 (= Eumetazoa Butschli, 
1910). T a ~ c o ~  Monostomata, n o M H M o  nposero, x a p a ~ ~ e p n 3 y e ~ c ~  TeM,   TO y 

~ e p M a J I b ~ b 1 f i  3 a Y a T O K .  Ann Arthropoda X a p a K T e p H a  OAHOKpaTHaR 3 a K J l a A K a  KO- 

H ~ ~ H o c T C ? ~ ~  KEiXAOI'O C e r M e H T a ,  a AJIR Hexapoda - Y H H K ~ J I ~ H ~ I ~  H O 9 e H b  KOHCeP- 

B B T M B H ~ I ~ ~  n J I a H  CTpOeHHR rPYAHbIX K O H ~ ~ H O C T ~ ~ ~  (HOT), H e  B C T ~ ~ ~ ~ H ) ~ I ? ~ % C S I  Y 
ApYI'HX 4JIeHHCTOHOI'HX. B TO Xe B p e M R  BCeM Arthropoda C B O ~ ~ C T B ~ H H ~  C I I O C O ~ -  

H O C T ~  K p e r e H e p a q H m  ~ o ~ e s ~ o c ~ e i i :  np14 a M n y T a q n a  s a c T m  I c o H e s H o c T m  ~3 

O C T ~ B I L I ~ % C R  s a C T H  p a 3 B H B a e T C R  H O p M a J I b H a R  KOHe9HOCTb C nOJIHb1M H ~ ~ O ~ O M  

s J I e H H K O B  ( ~ a n p H ~ e p ,  y Hexapoda H 3  Y q e J l e B U I e r O  T a 3 H K a  C BepTJIy rOM M O X e T  

~ ~ ~ B H T ~ C R  H o r a ,  C o c T o R q a R  113 T ~ ~ R I C ~ ,  B e p T n y r a ,  6eApa, r o J r e H H  H nan~m).  Ta- 
K E ~ M  o 6 p a 3 0 ~ ,  npm p e r e H e p a q m i  H a p y m a e T c s I  o H T o r e H e T H q e c r c a R  r o M o n o r m  

ZIJIeHHKOB KOHesHOCTH, HO COXPaHReTCR OHTOFeHeTH9eCKaR I'OMOJlOI'HR KOHe9HO- 

CTH B q e n o M  (o T e p M H H e  a o H T o r e H e T n s e c K a x  r o M o J r o r m o  CM.: Kluge, 2005a). 
~ T H  5Ke B03MOXHOCTH peaJIH3ylOTCSI H B HOPMaJIbHOM p a 3 B H T H H  I I p H  J I I O ~ ~ I X  MO- 

A H @ H K ~ ~ E I R X  ~ t ? ~ a M o p C l ) 0 3 a :  B C J l y s a R X  3 a M e H b I  K o H ~ ' X H O C T ~ ~ ~  HOBaR KOHesHOCTb 

H H e  Xe KOHeZIHOCTH M O X e T  I I p H  3TOM B 0 3 H H K a T b  3aHOBO. Aaxe T a K H e  I I p H s y A J I H -  

BbIe  O ~ ~ ~ ~ O B ~ H H I I ,  K a K  H M a r H H a J I b H b I e  AHCKH Cyclorrhapha, IIpeACTaBJIRIOT CO- 

601% JIHIIIb O C O ~ ~ I M  0 6 p a 3 0 ~  M O A H ~ ) H ~ H ~ O B ~ H H ~ I ~  I IpeAJIHHOsHbIe  CKJIaAKH no- 
KPOBOB, C B O ~ ~ C T B ~ H H ~ I ~  BCeM 9JIeHHCTOHOI'HM (Kluge, 2005a). 

Arnyocerata: 3BOJIH)qHR JIHHOYHbIX IIpOqeCCOB B a H T e H H e  

~ P H H R T O  CYHTaTb ,  9 T O  I I p H  ~ a H 6 o J I e e  nPHM11THBHOM ~ e ~ a M o p C l l 0 3 e  p a 3 B I I T H e  

mAeT ~ p a ~ s a i i r u ~ ~  n y T e M ,  a T a I c n e  R s J r e H H x ,  IcaK s a ~ e ~ a  o p r a H a  n y T e M  ero OT- 

MHPaHHR H I IOCJI l ?AyIo~eI 'O  BOCCTaHOBJIeHHII, BTOPH9HbI. O A H ~ K O  3 T 0  H e  BCerAa  TaK.  

T a ~ c o ~  Amyocerata Remington, 1955 s a c T o  H e s e p H o  H ~ ~ ~ I B ~ I O T  Ectognatha 
HJIH Insecta, s ~ o  n o p o x A a e T  n y T a H m q y  rn 3 a 6 n y r n ~ e ~ ~ ~  (Knmre, 1996; Kluge, 
1999; K J l I O r e ,  2000; Kluge, 2010~).  B A ~ ~ ~ C T B H T ~ J I ~ H O C T H  Amyocerata - 3 T 0  r0- 
~ ~ o @ ~ ? n e ~ ~ s e c ~ ~ f i  T a K c o H  B c o c T a B e  r o n o @ ~ ~ ~ e ~ ~ ? s e c ~ o r o  T a K c o H a  Hexapoda. 
HamGonee RpICofi  a y ~ a r I o M o p @ H e f i  Amyocerata RBJlReTCR CTpOeHHe a H T e H H :  HC- 

XOAHO a H T e H H a  COCTOHT H 3  OAH09JIeHHKOBOI'O CKaI IyCa ,  OAHOWIeHHKOBOI'O IIeAH- 

qeJlJIIOCa I? MHOI'OsJIeHHKOBOrO Cl)JlaI'eJIJlyMa; K OCHOBaHHIo CKaI IyCa  IIOAXOART 

MbIILIqbI OT TeHTOPHYMa HJIH HHOG c K ~ J I ~ T H o ~ ~  OIIOpbI  BHYTPH POJIOBbI; CKaIIYC 

B M e q a e T  MbIIIIUbI ,  H A Y q H e  OT er0 OCHOBaHHR K OCHOBaHHIO IleALlII,eJIJIIOCa; APY- 

I'HX MbIIIIII B a H T e H H e  H e T ;  B XOAe 3BOJIlOqHH a H T e H H  Y a M H O q e p a T  M O X e T  IIPOHC- 

XOAHTb JIHLUb P e A Y K q H I I  MbI IUq ,  HO H e  IIORBJleHHe HOBbIX rIJIeHHKOB, H M e I O q H X  

MbILUqbI. C J I ~ A Y ~ T  O ~ P ~ T H T ~  B H H M a H H e  H a  O g e H b  BbICOKYIO KOHCePBaTHBHOCTb 

3THX IIPH3HaKOB: He3aBEICEIMO OT p a 3 M e p a ,  @ O P M ~ I  H ~ I Y H K ~ I ? H  a H T e H H  Y a M H O q e -  

p a T  y HHX HElKOrAa H e  6 b 1 B a e ~  MbIIIILI B HHbIX ZIJIeHHKaX KPOMe C K a I I y C a ;  B TO x e  
BpeMsr M ~ I I U ~ ~ I  c I c a n y c a  Y C T O ~ ~ ~ H B O  C o x p a H R m T c R  A a x e  npn C H J I ~ H O M  yrcopose- 
H H H  a H T e H H b I  H peAYqHPYIOTCSI JlHLUb B HCKJIIOYPiTeJIbHbIX CJlYrIaRX. C T e X  I IOp  

rca-rc  TOT n p m 3 ~ a ~  ~ ~ I J I  B b I R B n e H  MMMCOM (Imms, 1939), H e  6 b 1 n o  0 6 ~ a p y ~ e ~ 0  
H H K a K H X  H C K J I I O ~ ~ H M ~ ~ .  

B XOAe O H T O r e H e 3 a  nP11 ~ a 5 K ~ 0 f i  J IHHbKe C K a n y C  (C H a X O A R q H M H C R  B H e M  

M ~ I L U ~ ~ M H )  H IIeAElqeJIJIIOC COXpaHRIOTCR, M e H R R  JIHIIIb p a 3 M e p  H/HJIH @OPMY; 



ero 9 n e H H I c o B  y s e n H s H s a e T c s i .  Y s e n ~ s e ~ ~ e  smna  s n e H H I c o B  @ n a r e n n y ~ a  npo- 
HCXOAHT 38 C 4 e T  POCTa H AeJIeHHR ~ a H 6 o n e e  IIpOKCHMaJIbHOI'O 9 J I e H H K a ;  HHOTAa 

HMeIOTCR T a K X e  OAHa HJIH HeCKOJIbKO AOJIOJIHHTeJIbHbIX 3 0 H  POCTa B APYI'HX 

y s a c T K a x  cl,narenny~a (Imms, 1940). H ~ ~ e p e c ~ o ,  s ~ o  B paae c j I y s a e B  o A H o s p e -  

MeHHO C A O ~ ~ B J I ~ H H ~ M  9J IeHHKOB B I I P o K c H M ~ J I ~ H o ~ ~  9 a C T H  q1JLareJIJIyMa JIpOHC- 

XOAElT O T M H p a H H e  H 0 ~ 6 p a ~ b 1 B a H H e  HeCKOJIbKHX AHCTaJIbHbIX 9J IeHHKOB @JIa- 
r e x n y M a ;  B xone ~ a ~ o f i  nHHbKrn  0 6 q a ~  A n H H a  d ~ n a r e n n y ~ a  H 06qee ~ H C J I O  ero 
9J IeHHKOB 0 6 b 1 9 ~ 0  YBeJIHZIHBaIOTCR. O C T ~ T K H  ~ K a ~ e f i  OTMepIIIHX 9J IeHHKOB @JIa- 
r e n j I y M a  H e  p a c c a c b I s a m T c s  n o n H o c T b m ,  a c6pacb1sam~c~  B M e c T e  c J I H H O ~ H O G  
IIIKypICofi ,  T a K  s T 0  T a K 0 f i  T H n  J IHHbKH M O X e T  6 b 1 ~ b  BbIRBJIeH I I P H  H 3 y q e H H H  IIyC- 

TbIX JIHHOrIHbIX 3K3YBHeB (B O T J I H s H e  OT CXOAHbIX I IP04eCCOB B ICOHerIHOCTRX Y 
HeKOTOPbIX HaCeKOMbIX,  I I p H  KOTOPbIX BCe OCTaTKH P ~ C C ~ C ~ I B ~ X O T C S I ) .  y a H T e H -  

HbI ,  J IMHbKa K O T O P O ~ ~  IIPOHCXOAHT T a K H M  C I I O C O ~ O M ,  B ~ P L Z I E ~ H H ~ I ~ ~  q J I e H H K  H e  

H M e e T  K~KHX-nm6o ~ o p @ o n o r ~ i r I e c ~ r n  O C O ~ ~ H H O C T ~ ~ ~ ,  I IOCKOJI~KY npx ~ a x g o f i  
J IHHbKe I$YHK~HSI BePILIHHHOrO ZIJIeHHICa I I epeXOAHT K OAHOMY H 3  ZIJIeHHKOB, 

6 b 1 s I I I e M y  a0 3 T O r 0  CPeAHHHbIM. B HeKOTOPbIX CJIY9aRX O T ~ ~ ~ C ~ I B ~ H H ~  AHCTaJIb- 

HOG 9 a C T H  @JIaI'eJIJIyMa M O X H O  G ~ I J I O  661 O ~ % R C H H T ~  MeXaHHZIeCKHMH I I P H 9 H H a -  

MHz B e P I I I H H H a R  r IaCTb  ~ I J I ~ ~ ~ J I J I Y M E ~  6 b 1 B a e ~  ~ a K 0 f i  T O H K O ~ ~ ,  9 T O  I I P H 3 K A H 3 H C e  H a -  

X O A R q H e C H  B H ~ G  T K a H H  H e  MOrYT Bb1fiTH H 3  c~ap0f i  KYTHKYJIbI I3 O ~ P ~ I B ~ H ) T C S I .  

O A H ~ K O  B HeKOTOPbIX CJIY9aSIX 0 6 p b 1 ~  ~ K a ~ e f i  IIPOHCXOAHT B TaKOM MeCTe ,  rAe 
T O J I q H H a  @ J I a r e j r J I y ~ a  H e  npeIIRTCTBJreT J IHHbKe,  H H e  n p H  3KAH3HCe,  a 3aAOJIrO 

a0 H e r o  (Kluge, 2010d: Fig. 24). ~ ~ H H ~ I C H  C T a K H M  I IpeAOIIpeAeJ IeHHbIM O ~ P ~ I B O M  

~ k ~ c ~ a j ~ b ~ o f i  9 a c T n  @ n a r e n n y ~ a  B c T p e Y a m T c H  y Triplura ( K ~ K  y Zygentoma, T a K  

m y Microcoryphia), Ephemeroptera m Plecoptera. C ~ A R  no c n c T e M a T m s e c K o M y  

I lOJ IOmeHHIo  3THX TBKCOHOB, ~ a K 0 f i  I I a p a ~ 0 K ~ a J I b ~ b I f i  C I IOCO~ POCTa  @JIaI 'eJIJIyMa 

s I sns IeTcs r  H C X O ~ H ~ I M  AJIR Amyocerata. 
l I o ~ 0 6 ~ b 1 f i  n p O q e C C  A o 6 a s n e ~ H R  IIPOKCHMaJIbHbIX s J I e H H K O B  H OTMHPaHHR 

AHCTaJIbHbIX ZIJIeHHKOB nPOHCXOAHT H Y MHOI'OrIJIeHHKOBbIX ~ a y ~ a n ~ f i  Triplura, 
Ephemeroptera H Plecoptera. 

Y n o A e H o K  (Ephemeroptera) B xone n p e ~ n o c n e ~ ~ e f i  J I H H ~ K H  M H o r o m e H m K o -  

s b 1 5  @xare.nny~ J I H ~ H H K H  n p e B p a q a e T c s r  B T O H I C H ~ ~  ~ e p a c ~ n e ~ e ~ ~ b r i i  I c o J r b s a -  

T ~ I S  q ~ n a r e n n y ~  C ~ ~ E I M ~ ~ O .  ICaK H n p H  n p e , q r u e c T B y m q H x  J r m s m H o s H b I x  J I H H ~ -  

K a X ,  AHCTaJIbHaR 9 a C T b  ~ K M B O ~ ~  T K a H H  @JIaI'eJIJIyMa O T M H p a e T ,  0 6 p b 1 ~ a e ~ c ~  H 

OCTaeTCR B JIHYHHOrIHOM 3K3YBHH.  TO IIPOHCXOAHT He3aBHCHMO OT TOFO, YMeHb-  

m a e T c s I  n H  npm 3~01% n H H b K e  0 6 q a ~  , q n H H a  Qnarenny~a  H n H  HeT.  

Y Odonata, M H O ~ H X  Polyneoptera (Embioptera, Isoptera, Dermatoptera, 
Spectra H ~ p . )  H y B c e x  Parametabola Q n a r e x n y ~  aHTeHm.1  H M e e T  ~ O C T O R H H Y H )  

B e p I I I H H y ,  H e  O T ~ ~ ~ C ~ I B ~ ~ M ~ K J  I I p H  J IHHbKaX.  CYAH II0 BCeMy,  T ~ K O ~  C I I O C O ~  pas- 
BHTHR BO3HHK He3aBHCHMO B p a 3 H b I X  ~ ~ H J I O ~ ~ H ~ T H ~ ~ C K H X  BeTBRX. y Cercopoidea 
( O T H O C R ~ H X C S I  K Parametabola) n p H  nocneg~efi n H H b I c e  n p o H c x o a a T  npeo6paao- 
B a H H e  @JIa reJ I J IyMa,  BHeILIHe CXOAHOe C J I H ~ K H O ~ H O - C Y ~ H M ~ ~ H H ~ J I ~ H ~ I M  npeo6pa- 
~ O B ~ H M ~ M  @ n a r e x n y ~ a  y n o A e H o l c :  7 - s n e ~ ~ ~ o s b 1 f i  Q n a r e n n y ~  J I H ~ H H K H  npespa- 
q a e T C R  B ~ e p a c 4 J I e ~ e ~ ~ b I f i  ~ 0 J I b 9 a ~ b I f i  @JIa reJ I J IyM HMBPO; HO I IPH 3TOM B OTJIEI- 

s H e  OT IIOAeHOK H H K a K H e  T K a H H  H e  O T ~ ~ ~ C ~ I B ~ I O T C S I .  B TaKCOHe Gallinsecta 
( T ~ K X ~  OTHOCRIQeMCR K Parametabola) B03HHKJIO ~ e 0 6 b 1 9 ~ 0 e  JIHHOZIHOe 11peo6- 
p a 3 0 B a H H e  ~ c e f i  aHTeHHbI ,  n P M  KOTOPOM AHCTaJIbHaR ZIaCTb T K a H H  @JIaI'eJIJIyMa 

O T M H p a e T  rn 0 ~ 6 p a c b 1 s a e ~ c ~  (CM. p a 3 ~ e ~ 1  ccGallinsecta: H J I J I ~ ~ H R  K o H s e p r e H -  

~ H E I ) > ) ;  HeCMOTPR H a  3 T 0 ,  a H T e H H a  MOXCeT H M e T b  O ~ I O P M J I ~ H H ~ I ~  a n H K a J I b H b I e  

CTpYKTYpbI,  B C e r A a  H a X O A R q H e C R  TOJIbKO H a  IIOCJIeAHeM rIJIeHHKe (Kluge, 
2 0 1 0 d ) .  

y BCeX HaCeKOMbIX C IIOJIHbIM n p e B p a q e H H e M  (Metabola) a H T e H H a  J I H s H H K H  

y T p a T E i j I a  c T p o e H E i e ,  C B O G C T B ~ H H O ~  Amyocerata (CM. cnenymqafi pa3~e~1) .  He- 



B a H T e H H e  H e  IIPOHCXOAHT. ~ P H H S I T O  C q H T a T b ,  9 T O  IIOJIHOe I I p e B p a q e H H e  OTJIH- 

9 a e T C s I  OT A p Y r H X  THIIOB M e ~ a M 0 p ~ ) 0 3 a  6onee r n y 6 0 1 c n ~ ~  H e K p O T H 9 e C K H M H  IIpO- 

q e C C a M H ,  OAHaKO C B e p I l I H ~ o f i  a H T e H H b 1  AeJIO O ~ C T O H T  K a K  pa3 H ~ O ~ O ~ O T :  HC- 

x o ~ ~ o  AnsI  Amyocerata o H a  ~ ~ ~ B H B ~ ~ T C S I  c H~ICPOBOM,  a y Metabola  TO C B O ~ ~ C T B O  

y T p a s e H o .  

Metabola: nonHoe nperrpaweatie 

H ~ C M O T ~ ~ I  H a  O ~ ~ ~ H ~ B ~ C T H O C T ~  TEZIIa Pa3BHTEIR C IIOJIHbIM I I p e B p a q e H H e M  H 

06nnme J I H T e p a T y p b I  0 H e M ,  A 0  IIOCJIeAHerO B p e M e H H  ~ ~ I J I O  HeSICHO, B YeM HMeHHO 

O H 0  B b I p a X a e T C S I .  B H ~ I I I H ~  3TOT THII  pa3BHTHSI IIPOSIBJISIeTCSI B H a J I H 9 H H  T p e X  CTa-  

g ~ i i :  I I O ~ B H ~ H O ~ ~  nn~amqe i i cx  JIHT-IHHKH, ~ a n o ~ n ~ a m q e f i  s e p s s I ;  H ~ ~ K T E ~ B H O ~ ~  

KyKOJIKEI, cnoco6~oii COBepI I IaTb  JIHIIIb O r p a H H s e H H b I e  ABHHCeHHSI HJIH COBCeM 

H ~ I I o A B H X C H O ~ ~ ,  13 H M a r O .  O C T ~ B ~ J I O C ~  HeSICHbIM, 9 T O  HMeHHO B b I 3 b I B a e T  Y 6 0 J I b -  

IIIHHCTBa J I m g e f i  a C C 0 4 H a 4 H I O  JIH9HHOK ( C T ~ O ~ H H ~  KOTOPbIX O 9 e H b  pa3~006pa3- 
HO) c 9 e p B s M n  EZ K a K o B  K o H K p e T H o  xapamep O r p a H H s e H m  IIOABHHCHOCTH y B c e x  

IcyIconoIc .  

YXe K H a s a n y  XX B. CTaJIO O ~ ~ ~ I I P H ~ H ~ H H ~ I M ,  ZIT0 BCe HaCeKOMbIe  C IIOJIHbIM 

n p e s p a q e H E z e M  o6pa3ym~ r o n o C p ~ l n e ~ ~ s e c ~ n i i  T a K c o H  Metabola Burmeister, 
1832, AJISI KOTOpOrO 3 a 9 a C T y I o  0 ~ ~ ~ 6 0 9 ~ 0  HCIIOJIb3YX)TCSI Ha3BaHHSI Holometabo- 
la Burmeister, 1835 H Endopterygota Sharp, 1899, HCXOAHO n p e A n o m e H H b I e  

AJIR TaKCOHOB HHOrO COCTaBa. B C O B ~ ~ M ~ H H O ~ ~  J I H T e p a T y p e  AJISI 3TOP0 TaKCOHa 9a- 
CTO H C I I O J I ~ ~ ~ K I T  ~ a 3 ~ a ~ n e  Oligoneoptera Martynov, 1923, S I B J I S I ~ ~ ~ ~ C S I  M n a g -  

IIIHM 4HpKYMCKpHIITHbIM CEZHOHHMOM (EJIIOI'e, 2000; Kluge, 2 0 1 0 ' 2 )  Ha3BaHHsI  

Metabola. 
A o ~ c a a a ~ e n b c ~ ~ a  rono@nnam Metabola MOXHO C @ O ~ M Y J I M P O B ~ T ~  TaK:  B nm- 

6 0 ~  TaKCOHe,  ~oJIoC$HJIHSI KOTOPOrO H a A e X H O  YCTaHOBJIeHa H a  OCHOBaHHH 6ec- 
CIIOpHbIX a y ~ a I I o M o p @ E I s ,  1) n ~ 6 0  BCe 6e3 HCKJIIo9eHHSI BHAbI HMeIOT IIOJIHOe IIpe- 
B p a q e H H e ;  2) J I H ~ O  BCe 6e3 HCKJIIO9eHHSI BElAbI HMeH)T M ~ T ~ M O P @ O ~ ,  O T J I H ~ H ~ I ~ ~  

OT nomoro  n p e B p a q e H m ;  3) J I H ~ O  ( ~ C J I H   TO ~ O J I ~ L I I H ~ ~  T a K c o H ,  B I C J I ~ ~ ~ I O ~ H ~ ~  B 

ce6z Metabola) B K j I m s e H b r  B c e  B E Z A ~ I ,  H M e m q H e  n o j I H o e  n p e B p a q e H n e .  

n p 0 ~ e p H ~ b  3 T 0  Y T B e P X A e H H e  IIPSIMbIM I I y T e M  H e B 0 3 M O X H 0 ,  IIOCKOJIbKY H e  

BCe BEIAbI HaCeKOMbIX e y e  H3BeCTHb1, a C p e g H  TeX,  KOTOpbIe  IIOJIY9HJIH HaYZIHOe 

OIIHCaHHe,  ~ ~ J I ~ I I I ~ S I  9 a C T b  H3BeCTHa JIHIIIb 110 OTAeJIbHbIM B3POCJIbIM 3K3eMIIJISI- 

p a M .  B XIX B. M ~ T ~ M o ~ ~ I o ~  ~ ~ I J I  H3BeCTeH AJISI TaKOrO MaJIOI'O 9 H C J I a  BHAOB, T-ITO 

IIpaBHJIbHOCTb 3 T O r 0  Y T B e p x A e H H S I  MOrJ Ia  B b I 3 b I B a T b  COMHeHEZe. H a C T O S I q e M y  

B p e M e H H  9HCJIO BHAOB, M ~ T ~ M O P @ O ~  KOTOPbIX H3BeCTeH, CTOJIb BeJIHKO, 9 T O  H a -  

XOAKa K a K 0 r 0 - n H 6 0  HCKJIIo9eHHsI  113 C@OPMYJIH~OB~HHOI'O BbIIIIe  YTBePHCAeHMR 

IIPeACTaBJISIeTCSI H ~ B ~ ~ o S I T H O ~ .  C ~ P O A H S I  e q e  MOHCHO I IPeAIIOJIOXHTb HaXOAKy H e -  

H3BeCTHOrO BHAa 6 a 6 o s e ~  C H ~ O ~ ~ I ~ H ~ I M I I  M O ~ ~ ~ O J I O I ' E Z ~ ~ C K H M I ?  I I P H 3 H a K a M H ,  HO 

y x e  H ~ B O ~ M O ~ H O  AOIIYCTHT~,   TO 6 y ~ e ~  o 6 ~ a p y x e ~ a  6a6os~a ,  H e  H M e m q a n  

n o n H o r o  n p e B p a q e H H z .  Y ~ ~ e p X g e H n e  o r o n o @ H n H ~  Metabola n o n H o c T b m  o c ~ o -  
BbIBaeTCSI TOJIbKO H a  I I p H H q H I I a X  KJIElAO3H,L(e3HCa: OH0 B b I T e K a e T  H 3  OrPOMHOrO 

o n b I T a  H e o n p e A e j I e H H o  60~1bmoro w c z a  C n c T e M a T n K o B  H Apyrnx H c c n e A o B a T e -  

neii H H ~ ~ J I K I J ( ~ T ~ J I ~ ~ % ,  0 6 0 6 q e ~ ~ o r o  B 06r r r~p~of i  ~ a ~ c o ~ o ~ ~ ? s e c ~ o f i  n m T e p a T y p e .  

Ao H a c T o s I q e r o  s p e M e H n  E z c c n e A o s a T e n n  Aame H e  ~ H ~ J I E Z ,  s e M  C O ~ C T B ~ H H O  x a p a I c -  

~ e p ~ a y e ~ c s  n o n H o e  rrpespaqeme, o A H a I c o   TO H e  M e m a n o  HM n p a B m n b H o  y a ~ a -  
B a T b  3TOT THII  M ~ T ~ M O P @ O ~ ~  H OTJIH9aTb  er0 OT A p y r H X .  

M ~ o r ~ e  aBTOPbI  IIbITaJIEZCb O ~ % R C H E Z T ~  I IPOHCXOXAeHHe IIOJIHOI'O I I p e B p a q e -  

HHSI KBKHMH-TO I I P H 9 H H a M H  - 3KOJIOrH9eCKHMH, M O ~ ~ I O I ' ~ H ~ T H ~ ~ C K H M E I ,  3 ~ 6 -  
pEZOJIOrMZIt?CICHMH J I H ~ O  HHbIMH. O ~ H ~ K O  ecJIEI Metabola IIpeACTaBJISIIoT ~060f i  ro- 



M ~ I X  c n o x H b I M  n p e ~ p a q e ~ ~ e ~ ,  H e  6 b 1 n  6 b r  r o n o @ ~ n e ~ ~ s e c ~ ~ ~ .  I ? O J I O @ E ~ ~ H S ~  Me- 
tabola o ~ ~ a . r a e ~ ,  YTO nomoe n p e B p a q e H H e  BOBHHKJIO y o A H o r o  ~ O ~ A H ~ I I ~ J I ~ O ~ O G -  
CKOrO BHAa,  K O T O P ~ I G  CYqeCTBOBaJI  OAHOBpeMeHHO CO MHOXeCTBOM APYrHX BM- 

ROB KPbIJ IaTbIX HaCeKOMbIX; 3TOT ~ B O J I M ~ H O H H ~ I %  a K T  6b1JI c J I Y Z I ~ ~ ~ H ~ I M  H 

HaCTOJIbKO MaJIOBepOSTHbIM, ZIT0 HII pa3Y 60JIbILIe H e  IIOBTOPHJICR. T ~ K H M  o6pa- 
3 0 M ,  CJIe,L(YeT CTaBHTb BOIIPOC H e  0 TOM, IIOYeMy B03HHKjIO IIOJIHOe I I p e B p a q e H H e ,  

a 0 TOM, K a K H e  HMeHHO K O H K p e T H b I e  C B O ~ ~ C T B ~  B03HHKJIH y 06qero I I p e A K a  Meta- 
bola I? 6 b r n ~  YHaCJIeAOBaHbI BCeMH er0 IIOTOMKBMH. C 3 ~ 0 6  TOZIKI l3PeHHR nOJIHOe 

npespaqeme  nozrTH HHKTO H e  p a c c M a T p n B a n .  B ~ o e G  c T a T b e  (Kluge, 2005a) 
CAeJIaHa  I I e p B a R  IIOIIbITKa c @ o ~ M ~ J I H ~ o B ~ T ~  K O H K P e T H b I e  ~ Y T ~ I I O M O P $ H H  Meta- 
bola, BbIRBJIeHHbIe I I p H  H3yZIeHHH JIHLUb HeCKOJIbKHX I I ~ ~ J ( c T ~ B H T ~ J I ~ G  3 ~ 0 6  
r p y n n b 1 .  

% I I ~ Z I ~ B O E  O C O ~ ~ H H O C T ~ I ~  Metabola O K a 3 a J I a C b  C B O ~ O ~ ~ ~ ~ H ~ S I  T ~ ~ H c @ o ~ M ~ -  

4 1 4 s  H O r  I I p H  J I H H b K e  C JIHZIHHKH H a  MMaFO: XCHBbIe T K a H H  O ~ ~ I Z I H O  CHaZIaJIa Acre- 
HePHPYIOT, CHJIbHO YMeHbLLIaRCb B 06 ' be~e  H y T p a 9 H B a R  MbIILIqbI, a 3 a T e M  PaCTYT 

T a K ,  9 T O  B C e r A a  0 6 p a 3 y e ~ c R  H ~ I I o J ( B H X H ~ I I %  K o J I ~ H H ~ I I %  crm6; IIOBTOMY IIOCJIe 

c ~ ~ ~ c ~ I B ~ H I ~ S  J I H 9 1 1 ~ 0 9 ~ 0 f i  KYTHKYJIbI Y KYKOJIKH H O r H  B C e r A a  O K a 3 b I B a m T C S  CO- 

FHYTbIMH B KOJIeHRX H JIHIIIeHHbIMH MbILUq, KOTOPbIe MOrJIH 6b1  HX P a 3 0 r H Y T b .  

3 ~ a  ZIaCTHaSI O C O ~ ~ H H O C T ~  3 a K O H C e p B H p O B a H a  HaCTOJIbKO n p 0 9 H 0 ,  ZITO H H K a K H e  

3BOJIIOqMOHHbIe H 3 M e H e H H R  H e  6b1JIH C I I O C O ~ H ~ I  ee H 3 M e H H T b .  B p e 3 y J I b T a T e  3 T O r 0  

y BCeX Metabola KYKOJIKH T e M H  HJIH MHbIMH C I I O C O ~ ~ M H  ~ ~ H C I I O C O ~ H J I ~ C ~  K CY- 

q e C T B O B a H H I O  C HeI IOABHXHbIMH HOTBMH: B ~ o J I ~ I I I H H c T B ~  C J I y g a e B  3 T 0  HeaKTHB-  

H o e  H a x o x A e H m e  B Y K P ~ I T H H ,  B 60xee pegmx cnyqasx ( ~ a r r n ~ e p  y Culicomor- 
pha) 3 T 0  np~cnoco6ne~me  K T a K O M y  ABHXeHHK) ,  I I P H  KOTOPOM HeI IOABHXHbIe  

H O r H  H e  MeLUaIOT. T a ~ m ~ m  06pa30~ ,  CTaJIO IIOHRTHO, ZIeM OnpeAeJ IReTCR H3BeCT- 

H o e  C B O ~ ~ C T B O  KYKOJIOK A e j I a T b  6 e c n o n e 3 ~ b 1 e  A B H X e H H X  T Y J I O B H q e M ,  H e  HMeX 

CIIOCO~HOCTH n e p e A s H r a T b c x .  

B I I p e ~ b ~ ~ y q e f i  C T a T b e  (Kluge, 2005a: 217) R,  H e  H M e X  AaHHbIX 110 MeTaMOp-  

4 1 0 3 ~  Hymenoptera Symphyta, I IpOqHTHpOBaJI  CTaTbIo  M B ~ H O B O G - K ~ ~ ~ C  H M B ~ -  
HOBOH (1964), r f i e  Y T B e p X A a e T C X ,  9 T O  BHHKaKHX ,L(e reHepaTHBHbIX H ~ M ~ H ~ H H G  B 

rElIIOAepMe HOF I I p K  3TOM H e  H ~ ~ J I I O A ~ ~ T C S Q ;  H a  3TOM OCHOBaHHH S OTHeC JIH9H- 

HOK Hymenoptera Symphyla K rpynne c K o p o T I c o H o r H x ,  B M e c T e  c Lepidoptera. 
O ~ ~ a l c o ,  IcaK 1 1 o ~ a 3 a n ~  MOM 6onee I I O ~ ~ H H ~  ~ a 6 n m g e ~ ~ s 1 3 a  H e c K o J I b K n M n  smga- 
MH I I H J I H J I ~ ~ E ~ K O B  (Tenthredinoidea: Diprionpini L., Cimbex femorutu L. H ~ p . ) ,  
HX H O r H  pa3BHBaH)TCSI 110 THIIY H O r  ~,L(JIHHHOHOrHXD JIH9HHOK, T. e. JIHZIHH09- 

HO-KyKOJIOZIHaR T ~ ~ H c L $ o ~ M ~ ~ H S ~  HOP COIIpOBOX&?ieTCR H e  TOJIbKO IIoJIHoG Y T p a -  

TOG MbIILIq, HO H OZIeHb CHJIbHbIM YMeHbILIeHHeM KOJIIPIeCTBa rHIIOAepMb1.  

~ e p B e 0 6 p a 3 ~ 0 ~ ~ b  JIH9HHOK ~ o J I ~ I I I H H c T B ~  Metabola, B b I p a X e H H a S I  y p a 3 H b I X  

I'pyIIII B pa3~0G C T e n e H H ,  IIO-BHAHMOMY, ~ ~ ' ~ S I C H S I ~ T C S I  T e M ,  ZITO J I H 9 H H K a  06qero 
n p e A K a  Metabola H M e n a  OZIeHb KOpOTKHe HOrH,  COXpaHRBIIIHe I I o J I H ~ I B  ~ a 6 o p  
9JIeHHKOB H MbILUq, C B O ~ C T B ~ H H ~ I X  Hexapoda ( c p e a ~  COBpeMeHHbIX HaCeKOMbIX 

T a r c x e  H o r x  I I P H C Y ~ H  n H w m K a M  M H o r H x  Lepidoptera); a T a  n H s n H K a  n e p e p m a -  
J IaCb  B ~ H ~ ~ H T ~ J I ~ H O ~  C T e n e H H  38 C 9 e T  ~ ~ B H x ~ H H E  T Y J I O B H q a ,  KOTOPOe HMeJIO 

Z I e p ~ e 0 6 p a 3 ~ y 1 o  41op~y.  J I , a n b ~ e G z u a ~  B B O J I ~ ~ H S I  +OPM J I H ~ T H O K  mna B c a M b I x  

p a 3 H b I X  H a n p a B J I e H I I R X  - H B CTOPOHY p€?AYKqHH H O r  A 0  H X  IIoJIHoG Y T p a T b I ,  H B 

CTOPOHY BTOPHZIHOrO YAJIHHeHHR H O r .  ~ O C K O J I ~ K Y  3BOJIIOqHR JIHZIHHOK BO BCeX 

CJIyZIaRX H a 9 H H a J I a C b  C sepseo6pa3~oro CTPOeHHX, 6 0 J I b m a x  9 a C T b  JIHZIHHOK CO- 

X p a H E e T  T e  HJIH H H b I e  ZIepTbI HCXOAHOI'O 0 6 n n K a .  0 ~ ~ 0 0 6 p a 3 H e  POCTa K y K o J I o s -  

HOG HOFH (C HeH3MeHHbIM ~ I O P M H P O B ~ H E ~ ~ M  KOJIeHHOrO c r ~ 6 a )  I3 YAHBHTeJIbHOe 

p a 3 ~ 0 0 6 p a 3 ~ e  cnoco60~ n p e ~ z u e c ~ ~ y m q e f i  A e r e H e p a q m  s a c m  JIHYHHOZIHO~ 

T K a H H  H O r H  CBHAeTeJIbCTBYIOT 0 TOM, 9 T O  YKOPOZIeHHe JIHrIHHOZIHbIX H O r  UpO- 

H3OVIJIO OAHOKpaTHO Y HCXOAHOrO I I p e A K a  Metabola, a BTOpHZIHOe YAJIHHeHHe JIH- 

9 H H O 9 H b I X  H O r  IIPOHCXOAHJIO MHOI'OKpaTHO B p a 3 H b I X  TaKCOHaX Metabola. 
H o s b r e  ~ a 6 n m n e ~ ~ s 1  I I O ~ B O J I R ~ T  n p e A n o n o x H T b ,   TO B c e  Coleoptera Polyp- 

haga HMeIoT ~ A H H ~ I ~  C I I O C O ~  A e r e H e p a q I I m  JIHsHHOZIHbIX HOP C HaPYLUeHHeM OH- 



T O I ' ~ H ~ ? T H ~ ~ C I C O ~  rOMOJIOrHH YJIeHHICOB, KIIX 3 T 0  I I O ~ ~ P O ~ H O  OIIHCaHO MHOm AJIZ 

M y s H o r o  x p y q a K a  (Tenebrio molitor L.) H I c o n o p a A c I c o r o  X y K a  (Leptinotarsa de- 
cemlineata Say) (Kluge, 2005a). Y Coleoptera Adephaga cnoco6 A e r e H e p a q H H  

H o r  c o s e p m e H H o  HHOG. Y I I J I ~ B Y H ~ ~  Dytiscus marginalis L. H H e K o T o p b I x  BHAOB 

X y X e n H q  (Carabidae) ~ a 6 n r o ~ a n o c b  O T M H p a H H e  I4 p a C T B 0 p e H H e  T K ~ H ~ C  AHCTaJIb- 

HOG WICTH JIHZIHHOZIHO~~ HOPI3 6e3 OTCJIOeHHSI PHIIOAepMbI OT KYTHKYJIbI, IIOCJIe 

gero K y K o j I o s H a s r  H o r a  ~ ~ ~ B H B ~ ~ T C S I  133 T K ~ H ~ G ,  o c T a s m n x c E  B n p o x c ~ ~ a n b ~ o f i  
g a c T r ?  J IH~HHOZIHOG H o r H .  

~ O M H M O  O C O ~ O G  T P ~ H C ~ ~ O P M ~ ~ E I H  HOT, TaKCOH Metabola X a p a K T e p H 3 y e T C S I  

YHHKaJIbHbIM P a 3 B H T H e M  BHTeHH: a H T e H H a  JIHZIHHICH H e  H M e e T  aMH0IJepaTHOFO 

I I J IaHa  CTPOeHHE,  Y H e e  H e T  ZIJIeHHKa, COOTBeTCTBYIOqerO CXaI IyCy ,  H H e T  H H K a -  

KHX MbILULI BHYTPH; eCJIH O H a  MHOI?09JIeHI?KOBaSI, H H  OAHH ee ZIJIeHHK H e  COOT- 

BeTCTByeT K ~ K O M Y - J I H 6 0  9 J I e H H K y  HMaPO. n p H  ~ e T a ~ o p 4 ) 0 3 e  a H T e H H a  H M a r O  pas- 
BHBaeTCSI H 3  B C ~ G  a H T e H H b I  JIHZIHHKH 6e3 OTMHPaHHSI K a K 0 i i - J I H 6 0  ee ZIaCTH, HO 

IIOJIHOCT~IO Y T p a q H B a e T  n w x H H o g H o e  p a c m e H e H H e  r? n p ~ o 6 p e ~ a e ~  H o B o e ,  I a M a r n -  

HaJ IbHOe.  T ~ X H M  06pa30~ ,  a H T e H H b 1  JIHYHHKH H H M a r O  B qeJ IOM I3 OHTOreHeTHZIe- 

CICH, H ~ I H J I O I ' ~ H ~ T H ~ ~ C K H  I'OMOJIOI'HZIHbI, HO H X  OTAeJIbHbIe ZIAeHHICH H e  HMeIOT 

HH O H T O ~ ~ H ~ T H ~ ~ C K O ~ ~ ,  HH @ I I J I O ~ ~ H ~ T H T I ~ C I C O G  r o M o n o r H H .  M ~ I I I I ~ ~ I  c K a n y c a  

BO3HHKaH)T JIHLUb B 1TPOqeCCe XYXOJIOZIHO~O pa3BHTHSI.  B OTJIH9He  OT H O r ,  KOTO- 

p b I e  y HeKOTOpbIX Metabola B K O H q e  KyKOJIOsHOrO p a 3 B H T H E  M O r y T  I I p H 0 6 p e ~ a T b  

IIOABHHCHOCTb, a H T e H H b I  H H K O r A a  H e  I I ~ H o ~ ~ ~ T ~ I O T  IIOABHHCHOCTH A 0  C ~ M O ~ %  

JIHHbKr? H a  H M a r O .  

Apyrne a y ~ a n o ~ o p @ ~ ~  Metabola o n n c a H b I  a B T o p o M  p a H e e  (Kluge, 2005a). 

Gallinsecta: HJIJIH33HSI R O H B e P r e H 4 H H  

IIPHHSITO C q H T a T b ,  ZITO y I C O I C ~ H A  (T. e. y s e p s e q o B  H ~ H T O B O K  - Gallinsecta 
De Geer, 1776) M ~ T ~ M o ~ C $ O ~  CaMQOB H M e e T  CXOACTBO C IIOJIHbIM I I p e B p a q e H H e M .  

A ~ ~ ~ c T B H T ~ J I ~ H o ,  B XOAe O H T O r e H e 3 a  C a M e q  ICOKIJHAbI IIPOXOAHT CTaAHH) JIHYHH- 

KH,  XOTOpaR aKTHBHO IIXTaeTCSI, H e  H M e e T  IIPOTOIITePOHOB H CHJIbHO OTJIHZIaeTCSI 

OT B ~ P O C J I O ~ O  H a c e K o M o r o ;  c T a A H m  H H M ~ ~ I ,  ~ e n m ~ a m q e i i c s  H ~ e ~ y q e i ?  H e n o -  

ABHHCH~IG o6pa3 HCH3HH B YKPbITHH; H CTBAHH) KPbIJ IaTOrO H M a r O ,  CHJIbHO OTJIH- 

saroqerocsr OT JIHZIHHKH. CXOACTBO Y J I ~ T H M O H H M @ ~ I  Gallinsecta c ~ y ~ o n ~ o G  Me- 
tabola YCHJIHBaeTCS T e M ,  ZITO ee a H T e H H b I  H a I I p a B J I e H b I  H a 3 a A  H HeI IOABHXHbI  

(Kluge, 2010d: Fig. 4). Y H e K o T o p b I x  Metabola (Trichoptera, Raphidioptera, 
Chrysopidae H ~ p . )  IcyxoJ r Ica  nepen c a ~ o G  n m ~ b ~ o G  H a  H M a r o  (T. e. B CocToaHHEi  

Q a p a ~ ~ o r o  ~ ~ a r o )  npmo6pe~ae~  c n o c o 6 ~ o c ~ b  p a 3 r ~ 6 a ~ b  HorEi  H X O A H T ~  H a  HHX, 

HO a H T e H H b I  I I p H  3TOM OCTaIOTCSI HeIIOABMXHbIMH H HaI IpaBJIeHHbIMH H a 3 a A  (KlLl- 
ge, 2005a: Fig. 39). 

H e K 0 ~ 0 p b I e  aBTOPbI  AaXe YTBepHCRaJIH, ZITO M ~ T ~ M O ~ @ O ~  XOKqHA IIpeACTaB- 

n s e T  co6oii n e p e x o A H y m  @ o p ~ y  M e x A y  n o J r H b I M  EI H e n o n H b I M  n p e s p a q e H m e M ,  

IIOCKOJIbKY CaMKH Pa3BHBaIOTCSI C HeIIOJIHbIM I I p e B p a q e H H e M ,  a C a M q b I  - C IIOJI- 

HbIM. E O J I ~ ~ H H C T B O  aBTOPOB HCIIOJIb3YeT 6onee 0 6 T e K a e ~ b 1 e  BbIpaHCeHHFI, r O B 0 -  

pa 0 ICOHBePI'eHTHOM CXOACTBe M e X A y  M ~ T ~ M O P C $ O ~ O M  CaiMII.0B KOKqHA H IIOJIHbIM 

r r p e s p a q e H E i e M  Metabola, HO T e p M H H  o K o H B e p r e H q H x *  O ~ H ~ Z I ~ ~ T  J I H ~ ~  CXOACT- 

BO, B03HHKHOBeHHe KOTOPOrO H H K a K  H e  O ~ % R C H R ~ T C R  C O B P ~ M ~ H H O ~ ~  3BOJIIOqHOH- 

HOG T ~ O D H ~ G .  
Y e p ~ e q b ~  H ~ H T O B K H  0 6 p a 3 y I O ~  T a K c o H  Gallinsecta, r o n o q ~ n n ~ i s ~  I c o T o p o r o  

n p e A c T a s n a e T c s r  6eccnop~oii.  ICaK BHAHO H 3  I I ~ H B ~ A ~ H H o ~ ~  B b I m e  C$nnore~e~wse- 
CKOG ~ n a c c ~ @ ~ ~ a q ~ n  H a c e I c o M b I x ,  y Gallinsecta H Metabola H e  M o x e T  6 b 1 ~ b  HH- 

X a K H X  o 6 r q ~ x  I IPH3HaKOB,  KOTOPbIe OTCYTCTBOBaJIH 6b1 B APYI'HX TaKCOHaX 

Eumetabola. B A ~ H H O G  ~ n a c c ~ q ~ r ? ~ a q m i  nnmb T a I c c o H  Parametabola H M e e T  

c I I o ~ H ~ I %  CTaTyC ( I I o c K o J I ~ K ~  HeKOTOpbIe  a B T O p b I  H e  CZIHTalOT Zoraptera CeCTpHH- 

C I C O ~ ~  rpynnoG AJra  Acercaria). Bce npo.rme T a K c o H b r ,  p a a ~ e ~ ~ ~ m q n e  Metabola H 



Gallinsecta, - Acercaria, Condylognatha, Arthroidignatha, Plantisuga H Ap- 
hidococca - 6 e c c ~ o p ~ o  I ' o J I o ~ I H J I ~ T H ~ ~ c K H ~ .  B ~ X H O  OTMeTHTb,  9 T O  AJIR AOKa3a-  

TeJIbCTBa ~oJIo@HJIHH 3THX TaKCOHOB H e  I I o H ~ A o ~ H J I H c ~  H H H K O r A a  H e  I I o H ~ A o ~ S I T -  

CSI H H K a K H e  M a T P H 9 H b I e  MeTOAbI a H a J I H 3 a  @HJIoI '~HHH. K a X ~ b I f i  H 3  3THX TaKCO- 

HOB X a p a K T e p H 3 y e T C R  YHHKaJIbHbIMH ~ Y T ~ I I o M O P @ H S I M H ,  H e  B C T p e 9 a X ) q H M H C R  

H H r A e  6onee B X H B O ~ ~  I I p H p O A e  (T. e. B H ~ L U H ~ ~ ~  rpynnofi RBJIReTCR H e  IIpOH3BOJIb- 

HO ~ b 1 6 p a ~ ~ b I f i  BHA, a COBOKyIIHOCTb BCeX X H B b I X  O ~ ~ ~ H H ~ M O B ) ,  H H a J I H 9 H e  3THX 

a y ~ a n o ~ o p @ m H  n p o s e p e H o  H e o n p e A e n e H H o  GOJI~LI IHM ~ ~ C J I O M  ~ ~ c c ~ ~ e ~ o ~ a ~ e n e f i  
AJIR BCeX H3BeCTHbIX HM BHAOB, 9 T O  H e  IIOAAaeTCR 3aHeCeHHIO HH B KBKYK) M a T -  

P H 4 Y  
H e o 6 x o ~ H ~ o  6b1no C p a B H H T b  M ~ T ~ M O ~ @ O ~  CaMQOB Gallinsecta C IIOJIHbIM npe- 

B p a q e H H e M  y Metabola, 9~06b1 BbISICHHTb, e C T b  JIH M e X A Y  HHMH K O H K p e T H b I e  

9 e p T b I  CXOACTBa. a0 H e A a B H e r O  B p e M e H H  3 T O r 0  CAeJIaTb 6 b 1 n o  H e B 0 3 M O X H 0 ,  IIO- 

C K O J I ~ I C Y  G ~ I J I O  H e s c H o ,  9 e M  K o H K p e T H o  x a p a ~ ~ e p m 3 y e ~ c ~  n o n H o e  n p e B p a q e H H e .  

Tenepb, I c o r A a  c T a n o  SICHO,  TO K J I I O ~ ~ B O H  O C O ~ ~ H H O C T ~ I O  n o n H o r o  n p e B p a W e H m  

RBJlReTCR o c o 6 a ~  T ~ ~ H c ~ I o ~ M ~ ~ H R  HOr ,  H s T 0  HeIIOABHXHOCTb a H T e H H  Y KYKOJIOK 

Metabola B b I 3 B a H a  HX O C O ~ ~ I M  CTpOeHHeM y J IHqHHKH,  IIORBHJIaCb B03MOXHOCTb 

C p a B H H T b  3 T H  O H T O r e H e T H 9 e C K H e  I IpOqeCCbI  Y Metabola H Gallinsecta. 
B K a 9 e C T B e  IIpeACTaBHTeJISI Gallinsecta MHOX) 6 b 1 n  HCCJIeAOBaH x ~ ~ I I H B H ~ I H  

sepseq - Orthezia urticae L. T p a ~ c @ o p ~ a q H s  H o r  H a H T e H H  n p H  B c e x  nmmcax 
0 6 0 ~ ~  IIOJIOB y 3 T O r 0  B H A a  I I O A ~ O ~ H O  OIIHCaHa B I I p e ~ b ~ ~ y q e f i  C T a T b e  (Kluge, 
2010d). K a K  BbIRCHHJIOCb B XOAe 3 T O r 0  IICCJIeAOBaHHSI, I I P H  J I H H b K a X  HeIIHTaIO- 

q H X C R  ~ K ~ K o J I ~ o I I o ~ o ~ H ~ I x ~  HHM@ CaMII,a H e  IIPOHCXOAHT H H K a K H X  IIpOU,eCCOB, 

a H a J I O r H 9 H b I X  T ~ ~ H c @ o ~ M ~ ~ H H  HOT H/HJIH a H T e H H  I I p H  IIOJIHOM I I p e B p a q e H H H :  

H H K a K H e  H X  9 a C T H  H e  A e r e H e P H P Y I O T ,  BCe MbIIIIQbI COXpaHRIOTCR, K a X C ~ b 1 f i  9JIe- 
HHK C J I e A Y I O q e r O  B O 3 p a C T a  pa3BHBaeTCSI  H 3  COOTBeTCTBYIO~eI 'O s J I e H H K a  I IpeAbI -  

A y q e r o  ~ o a p a c ~ a  H n e p e A  n m ~ b ~ o f i  n o i v e q a e T c a  BHYTPH ero KYTHKYJI~I ,  T a K   TO 

H a  BCeX @ a 3 a ~  JIHHO9HOrO 4 H K J I a  BCe 9 J I e H H K H  B I I P H H q H I I e  COXpaHSIIOT C I I O C O ~ -  

HOCTb K aKTHBHOMY ABHXCeHHIO. 

TOT @BKT, 9 T O  I I ~ H Y J I ~ T H M o H H M ~ I ~  H Y J I ~ T H M O H H M @ ~  BCe B p e M R  HeIIOABHXCHO 

HaXOARTCSI B YKPbITHH, 110-BHAHMOMY, o ~ % S I C H R ~ T C S I  JIHIUb T e M ,  9 T O  HM H e T  H a -  

A O ~ H O C T H  n e p e A B H r a T b c s .  Y B c e x  Gallinsecta c a M q b I  nivaro H e  m i T a m T c s I ,  HO 

C I I O C O ~ H ~ I  J I e T a T b  H CI IaPHBaTbCR,  T a K  9 T O  I I P H  I I p e B p a q e H H H  J IH9HHKH B H M a r O  

H C s e 3 a e T  P O T O B O ~ ~  a I I I I a p a T  H IIORBJISIIoTCR KPbIJIbSI H r e H H T a J I H H .  Ha CTaAHRX IIe- 
HYJI~THMOHHMQ~I  13 YJI~THMOHHM@E.I P O T O B O ~ ~  a n I I a p a T  yxce n o n H o c T b m  ~ c s e a ,  a 
KPbIJ IbR H r e H H T a J I H H  e q e  HMeX)T BHA HeIIOABHXCHbIX IIPOTOIITePOHOB H IIpOTOIIe- 

HHCa,  H ~ C I I O C O ~ H ~ I X  @ Y H K ~ I I O H H P O B ~ T ~ .  

B XOAe 3 T O r 0  3Ke HCCJIeAOBaHHSI G ~ I J I O  O ~ H ~ P Y X ~ H O ,  9 T O  I I P H  J l H H b K a X  IIHTaX)- 

q H X C S I  C T ~ A H ~ ~  ( 3 ~ 0  ABa I I e p B b I X  B O 3 p a C T a  C a M q a  H BCe B 0 3 p a C T b I  CBMKH) IIPOHC- 

XOAHT YHHKaJIbHaR T P ~ H C @ O P M ~ ~ E I S ~  BCeX IIPHAaTKOB - H H O r ,  H a H T e H H .  n p H  

K a X J ( 0 f i  ~ a K 0 f i  J IHHbKe AHCTaJIbHaSI 9 a C T b  K a X A O r O  I I p H A a T K a  IIOJIHOCTbIO OTMH- 

p a e T ,  a o c T a s m a s r c s I  n p o I c c H M a J I b H a s I  s a c T b  y T p a Y H s a e T  p a c s n e H e H H e  H BCX) 

BHYTPeHHIOIo MYCKYJIBTYPY. aanee IIpHAaTOK PaCTeT,  3aHOBO I I p H 0 6 p e ~ a R  MYC- 

K y n a T y p y  p a c s n e H e H H e  H A o c T H r a s I  p a a ~ e p a  6onbme n p e x c H e r o ;  I I ~ H   TOM POC- 

T e  1-6 9 J I e H H K  I I p H A a T K a  ( C O O T B ~ T C T B ~ H H O  CKaI IyC a H T e H H b 1  H T a 3 H K  H O ~ H )  P a C -  

TeT,  BIISI9HBaRCb B TeJIO B BbIBePHYTOM H a H 3 H a H K Y  COCTORHHH, T. e. IIOKpOBaMH 

BHYTPb H MbILUqaMH HBPYXCY. B TaKOM COCTOSIHHH 3 T H  4 J I e H H K H  I I p e 6 b 1 ~ a I O ~  A 0  

CaMOrO 3ICAH3HCa, T a K  9 T O  HX BBOpa9HBaHEle  H I I p H B e A e H H e  B HOpMaJIbHOe IIOJIO- 

X e H H e  ( M ~ I I L I Q ~ M H  B H Y T P ~ )  IIPOHCXOAHT 6 J I a r o ~ a p S I  YCHJIHRM HaCeKOMOrO, K O r A a  

OHO ~ b 1 ~ 1 e 3 a e ~  113 ~ p e c ~ y s r u e f i  c~apof i  KYTHKYJI~I .  y 0. urticae n H T a m q x e c s I  c T a -  

AHH J ( e p X a T C R  H a  P a C T e H H H  I I p H  I I O M O q H  HOr ;  T a K O e  @ Y H K ~ H O H H ~ O B ~ H H ~  HOP H a  

n p o T s + c e H H H  B c e r o  n n H o 9 H o r o  q m n a ,  IIPH KOTOPOM H o r n  n p e T e p n e B a m T  C T O J I ~  

~ a ~ a c ~ p o @ ~ s e c ~ y r n  nepec~pof i~y ,  B O ~ M O X H O  6 n a r o ~ a p s 1  TOMY, T TO M ~ I U I ~ ~ I ,  

H A Y q H e  H 3  T Y J I O B H q a  K IIPOKCHMaJIbHbIM KpaSIM T a 3 H K a ,  H e  A e r e H e p H p y I o T  H H e  

M e H n I o T  M e c T a  c B o e r o  n p m c p e r m e H H x .  B p e 3 y n b ~ a ~ e  I c a X ~ o f i  ~ a I c o f i  J I H H ~ K H  B c e  



M e c ~ o  M O ~ K ~ ) H ~ P ~ ~ O B ~ H H ~ I X  XMHeK B OHTOTeHe3e Metabola Pi Gallinsecta 

Metabola: Ckrysoperla carnea 
Gallinsecta: Orfkez ia  urticae, d 

L1 -> Lz -> L3 ->> P -> imago 
L1 => Lz => N3 -> N4 -> imago 

T a 6 n ~ i u a  2 

M o g a c l ) l ? ~ a ~ ~ ~ ~  nkiHeK y Metabola a Gallinsecta 

g J I e H H K H  H O r  I3 a H T e H H  O K a 3 b I B a I o T C R  OHTOI'eHeTL39eCKH H e  rOMOJIOFH9HbIMM qJIe- 
H H K a M  C O O T B e T C T B Y I O q e r O  I I p M A a T K a  B n p e A b I A y q e M  B O 3 p a C T e .  y 0. urticae 3 T 0  

H e  C B R 3 a H O  HI3 C K a K M M H  M O P @ O J I O ~ H ~ ~ C K E I M E I  E I3MeHeHMRMH,  nOCKOJIbKY BHeLU- 

H e  BCe  CJIe,Q'Ioqme A p y F  3a A p y r O M  B 0 3 P a C T b I  BbIFJIRART T a K ,  K a K  6 ~ 8 ~ 0  p a 3 B H T a e  

n p o T e K a e T  r r o c T y r r a T e n b H o ,  6e3 K ~ K O ~ ~ - J I E I ~ O  A e r e H e p a q a a  a a a ~ e ~ b ~ .  
C y ~ z  IIO @ ~ ~ I ' M ~ H T ~ ~ H ~ I M  A a H H b I M ,  M M e I o q H M C R  AJIR HeCKOJIbKHX APYI'MX 

BrnAoB Gallinsecta, M o m H o  n p e A n o n o s r c a T b ,  s ~ o  T a K o e  n a p a A o K c a n b H o e  p a 3 ~ m ~ ~ e  
y 0. ZLrticCLe RBJIReTCR H e  MCXOAHbIM AJIR Gallinsecta, a n P O H 3 B O A H b I M  OT 6onee 
c . n o m H o r o  P ~ ~ B H T H R ,  npa KOTOPOM nocne n o ~ ~ ~ s r c ~ o f i  J I ~ ~ M H K M  1-ro ~ o s p a c ~ a  
c n e n y e T  6 e 3 ~ o r a a  n a s a H K a  2-ro ~ o s p a c ~ a ,  a A a n e e  - c H o s a  n o A B E i s r c H a s  c T a A m z  c 
HOFaMEI I4 a H T e H H a M H .  

B X I ~ ~ O M  C J I y s a e  M ~ T ~ M O ~ @ O ~  Gallinsecta RBJIReTCR Y H H K ~ J I ~ H o H  a y T a n O M O p -  

@ a e H  3 T O r 0  T a K C O H a :  B b I B O p a s l 3 B a H m e  s a C T H  KOHesHOCTM H a l l 3 H a H K y  H e  M3BeCT- 

HO HEI y K a K H X  A p y r H X  H a C e K O M b I X ,  B K J I I o s a R  ~ ~ J I o K ~ ~ I J I o K  (Scytinelytra) HJIH 

MYX (Cyclorrhapha) C H X  O s e H b  H ~ O ~ ~ I ~ H ~ I M E I  MOJ(HC$_)EIK~~MRMM M ~ T ~ M O P @ O ~ ~ .  

Ha ~ a 6 n .  1 H 2 I I p H B e A e H b I  Y I I p O V e H H b I e  CXeMbI  C p a B H e H a R  M ~ T ~ M O P @ O ~ O B  Y 
c a M q o B  Gallinsecta m y Metabola, B K O T O P O ~ ~  Gallinsecta n p e n c T a s n e H b I  K p a n E i B -  

H ~ I M  s e p B e q o M  (Orthezia urticae), a Metabola - s n a ~ o r n a a ~ o f i  (Chrysoperla 
C a r n e a ) ,  I IOCKOJIbKy y H H X  C O B n a A a e T  sE lCJ I0  BO3PaCTOB.  E c J I I ~  COCTaBHTb TaKYIO 

C X e M y ,  K O T O p a R  Y Y H T b I B a e T  BCe  pa3~006pa3me M ~ T ~ M O P @ O ~ O B  Y Gallinsecta I3 y 
Metabola, O H a  6 y ~ e ~  C J I O X H e e ,  HO ee CMbICJI ~ Y A ~ T  TOT me: M O A E I @ E I ~ E I ~ O B ~ H H ~ I ~  

n m b K r n  n p o a c x o A s T  y Gallinsecta I? y Metabola H a  pa3~b1x c T a A m r r x  a paanmsa- 
~ T C R  no x a p a K T e p y  M O A E I @ E I K ~ ~ M ~ ~ .  

Txn 
J I l I H b K n  

A H T ~ H H ~ I  

I I ~ M ~ H ~ H I S ~  OTMEI- B ~ I B O P ~ -  

C T p O e H I l R  p a ~ 1 i e  YISBaHkie  

Horrr 

1 1 3 i v e ~ e ~ k i e  

CTpOeHkiX 

OTMII- 

P a H k i e  

B b I B O p a -  

xIk iBaHkie  
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SUMMARY 

Cladoendesis is a method of phylogeny analysis opposed to various matrix 
methods. In contrast to matrix methods, in cladoendesis phylogenetic trees are 
not buile each time as new ones, but are reconstructed based on the former re- 
sults. Each character of each taxon is compared with i ts  ancestral condition 
in the ground-plan of the higher taxon. A revealed part of the phylogeny is re- 
presented in  a form of hierarchical classification. In addition to the principles 
of natural classification, elaborated by C. Linnaeus, P.-A. Latreille and others, 
Ch. Darwin's and others' evolutionary theory, and principles of phylogenetic 
systematics elaborated by W. Hennig and others, cladoendesis includes rank- 
free dual nomenclature system (DualNom) and advanced method of text layout 
elaborated by the author. Important components of cladoendesis are usage of 
the term ~plesiomorpon,  and taking into account such important evolutionary 
events as  conservation and deconservation of characters. Cladoendesis allowed 
the author to make comprehensive revision of the phylogeny of Ephemeroptera, 
find homology in the structure of the maxillae of adult Aphaniptera, larval ma- 
xillae of Neuropteroidea-Birostrata, larval legs of Nannomecoptera and genital 
parts of some insect taxa. I t  also allows understanding the nature and evolution 
of insect metamorphosis. 

I t  is generally believed that  initially insect ontogenesis proceeds the shor- 
test way, while such phenomena as substitutions of organs by means of their at-  
rophy and subsequent restoring, are secondary. In contrast to this, flagellum of 
the antenna of Amyocerata initially grows by adding proximal segments and si- 
multaneous loss of distal segments; in many taxa, including Metabola (insects 
with complete metamorphosis), distal segments are not aborted. 

Some authors tried to explain origin of the complete metamorphosis by va- 
rious reasons - ecological, morphogenetic or  others. This approach is wrong 
because all insects with complete metamorphosis constitute a holophyletic ta- 
xon Metabola Burmeister 1832, i. e. originate from a single ancestral species 
which got this kind of metamorphosis. If the complete metamorphosis could ap- 
pear by some reason, i t  would appear, by the same reason, in some other species, 
and in this case the taxon Metabola, characterized by the complete metamorp- 
hosis, would be polyphyletic. Holophyly of Metabola is well proven by cladoen- 
desis, but cannot be revealed by any matrix method. Basing on understanding 
of these facts, the author was able to discover the concrete features which appe- 



ared in the common ancestor of Metabola, and, being conserved, were inherited 
by all i ts  descendants. Among these features - the loss of scapus in  larval an- 
tenna (that leads to  peculiar transformation of antennae in metamorphosis) and 
the peculiar kind of leg transformation in course of molt from larva to pupa. 
During the larval/pupal molt, legs lose musculature and get immobile knee 
bend, so pupa is unable to use i t s  legs. This conserved feature makes most in- 
sects to elaborate inactive mode of life in the pupal stage. 

I t  is used to  regard tha t  male coccids (Gallinsecta De Geer 1776) have meta- 
morphosis similar to the complete metamorphosis of Metabola. But phylogene- 
tic position of Gallinsecta and Metabola, as  revealed by cladoendesis, does not 
allow to assume common modifications in  their metamorphoses. Now, when 
concrete autapomorphies of Metabola are known, i t  becomes possible t o  compa- 
re metamorphoses of Metabola and Gallinsecta. Examination of Orthezia urti- 
cue and some other coccids allows concluding, tha t  metamorphosis of their ma- 
les has no any modification colnrnon with the complete metamorphosis. Inactive 
mode of life of their nymphs is not connected with any anatomical reason, but 
purely with the fact that  in the course of transformation from the feeding wing- 
less larva to non-feeding winged imago, nymph has already lost mouth appara- 
tus  and has not yet got functional wings, so does not need to move. A t  the same 
time, actively feeding stages of Gallinsecta, both males and females, have an 
unusual mode of molt transformation of the legs and antennae; this is a unique 
autapomorphy of Gallinsecta, not found in any other insect taxon. 


