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The quantitative interrelations of ten taxonomic characters of skull 
were studied in adult grey voles: Microtus arvalis ( P a l l a s , 1779), M. 
ti anscaspicus S a t u n i n , 1905, M. middendorffi P o l i a k o v , 1881, M. 
oeconomus ( P a l l a s , 1779), M. fortis B u c h n e r, 1889 and M. ungurensis 
K a s t s c h e n k o, 1913. The following characters were considered: total 
length, Cb. length, nasal length, alveolar length of maxillary tooth-
-row, breadth between maxillary teeth-rows, interorbital constriction, 
zygomatic breadth, occipital breadth and height, length of upper diaste-
ma. Animals from summer collections were used. The coefficient of 
variation, correlative analysis (correlative pleiads of T e r e n t j e v , 1959) 
and allometric growth of characters relative to the total length were 
applied. 

Total size of the skull revealed the least degrees of variation and the 
least interspecific differences (3.26—5.77%> in coefficients of variation). 
The largest variation (4.20—7.45) and the largest interspecific differences 
were found in interorbital constriction. Intermediate variation (3.16— 
9.50) was observed in the occipital region and in dental characters. 
Variation of the remaining characters was large (3.87—9.08%). Using 
the Student's t-test the most significant differences between the arith-
metic means were found in pairs of phylogenetical closely related 
species: M. arvalis and M. transcaspicus, M. oeconomus and M. ungu-
rensis, M. fortis and M. ungurensis. 

In a system of correlative connections in the skull of M. arvalis the 
interorbital constriction differed from the pleiad of characters. It was 
a one-charactered pleiad. In the skulls of M. transcaspicus and M. mid-
dendorffi it was more closely connected with other characters in cor-
relative curves. The curve for the characters of M. ungurensis is similar 
to that of M. arvalis, and that of M. oeconomus is similar to the curve 
of M. middendorffi and M. transcaspicus. On the contrary, characters 
of M. fortis are in an indivisible pleiad. A "phenotype" of correlative 
curves differs in various species. The representation of characters on 
ringed graphs marks precisely composition and peculiarities of correla-
tive pleiads. Moreover, apart from interorbital constriction, the dental 
characters, the occipital height, partly the nasal length and the lenght 
of the upper diastema did not fit the pleiads. Other characters were 
highly correlated. The correlative structure of the skull of these voles 
may be compared with models of Terentjev's correlative cylindres. Total 
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sizes of skull are most strongly correlated with other characters. They 
are taxonomically important characters. 

The Cb. length and occipital measurements had a negative allometry 
in all species. Interorbital constriction had an absolute decrease in size 
in M. arvalis, M. transcaspicus, M. middendorffi, but had a negative 
allometry in M. middendorffi and M. fortis. In other cases a positive 
allometry was observed. Nasal length had a positive allometry in all 
cases. 

The least interspecific differences were again in the growth rate of 
Cb. length and the largest were in the growth rate of interorbital con-
striction. 

The biometric methods used indicate a taxoncmic importance of total 
sizes of skull. Interorbital constriction probably is a diagnostic charac-
ters. In general these relative forms show marked differences as detec-
ted by biometric methods. 

I. BBEftEHHE 

CoBpeMeHHan cMCTeMaTMKa Bee 6oJit>me Mcnojib3yeT TOHHbie Mexonbi onpe/jejieHMH 
CTeneHH cxoACTBa M PA3JINHIIH TaKCOHOB M KOJiHHecTBeHHOii o6pa6oTKi-I /jamibix. Eojib-
m o e 3 H a n e H n e TOHHOTO YNCTA BCJIMHMH M Bapnau,MM NPN3NAKOB MOJKHO n o K a 3 a T b HA 

npmviepe rpb i3yHOB. 3Ta rpynna B K j n o n a e T B OCHOBHOM BMAbi c MCJIKMMM pa3Mepaww 
Tejia M nepena. IIpw STOM npMXOAHTCH onepupoBaTb ^a>Ke AOJIIIR.in MMjuniMeTpa. M e x -
Ay TeM, MHOrwe 6jiM3Kne BMAbi rpbi3yHOB MMeiOT cxoAHbie pa3Mepbi, M MX npiixoAMTCH 
flMaraocTMpoBaTb Ha OCHOB3HMM KOMnjieKCOB npw3HaKOB. HanpwMep, TaK nocTynaeT 
J1 a p M H a (1958) npn AnaraocTMKe 6JIM3KMX BMAOB JiecHbix Mbiiueii. Fpynna cepbix 
HOJieBOK (genus Microtus S c h r a n k, 1798) Tpy^Ha ajih ciicreMaTHKii. HeitoTopbie 
BM^bi o6jiaAaiOT cpaBHHTejibHO oflHOTiinHOii Mop4)ojiorneii OKpacKii, nepena M BHeiu-
HHX npn3HaKOB. PHA cfcopM HMeeT HenciibiM TaKcoHOMMnecKHM cTaTyc. OAHM CMCTC-
MaTHKM ( B H H O r p a f l O B , 1933; B M H o r p a f l O B M R p O M o B, 1952; r p o M O B, 
1963) CHMTaiOT 3aKacnMMCKyio, M. transcaspicus S a t u n i n, 1905 m MonrojibCKyio, 
M. mongolicus (R a d d e, 1862) noJieBOK caMOCTOHTejibHbiMM, no OJIM3KMMM K oSbiK-
HOBEHHOII nojieBKe, M. arvalis ( P a l l a s , 1778) BHAaMM. HanpoTMB, O r H e B (1950) 
paccMaTpHBaeT MX KaK noABHAt>i oobiKHOBennon. THKOBO >ice nojiOMteuMe M C yHryp-
CKOM, M. ungurensis ( K a s t s c h e n k o , 1913) M Gojibiuoii, M. fortis B ii c h n e r, 
1889 nojieBKaMM. 06biMno CHMTaeTCH, HTO OHM COCTOBJIHIOT pa3Hb.re BMAbi, HO F e n T-
H e p M I I I B e LJ o B (1960) M E O 6 P M H C K M M , M AP. (1965) coeAMHHrc>T MX B OAMH BMA. 

Mcnojib3yH HeK0T0pbie 6woMeTpMHecKMe weTOAbi, MBI MorjiM nojiyMMTb AonojiHM-
TejibHbie AanHbie B nojib3y TOM MJIM MHOM TOHKM 3peHMH. MccJieAOBajincb 6 6JIM3KMX 
EMAOB: 06biKH0BeHHaii, 3aKacnMiicKafl, yHrypcKan, Sojibiuafl, no.aeBKa M.MAAeHAop4)a, 
M. middendorffi (P o 1 i a k o v, 1881) m nojieBKa-3KOHOMKa M. oeconomus ( P a l l a s , 
1778). KaK y?Ke OTMeneHO, TaiccoHOMMHecKoe nojioraeHMe HeKOTopbix M3 3TMX cJdopm He 
HBJIHeTCH BnOJIHe ilCHblM. y 3TMX BHAOB MCCJieAOBaHbl TOJIbKO HeKOTOpbie CMCTeMa-
TMHecKwe npw3HaKM nepena. M b i npnHM.waeM BMAOBOM cTaTyc STMX tĴ opM M MOJKCM 
onpeAejiMTb, HacKOJibKO BCJIMKM y HHX OTJIMHMH B CTpoexiMM nepena. 3TO MCCJICAO-
naHMe «KOjiMHecTBeHHOM 3HaHMMOCTM» ripw3HaKOB m cpaBHeniie MX y pa3Hbix cJdopm 
He06x0AMM0 ajih no3HarniH Tex CTOPOH MX B3aMMOOTHOiueHMM, KOTopbie HaM Majio 
H3BeCTHbI. BMOMeTpMMeCKHM MCTOA OTKpblBaeT TaKMe CTOpOHbl OpraHM3aUMM «MBoro, 
KaKMe HeAOCTynHbi APyruM mctoasm CMCTeiviaTHKM M MopcbojiorMM. HCOOXOAMMO ocBe-
TMTb cTenenb OTJIMHMM STMX BMAOB no ripM3naKaM Liepena, noAnepKHyB MX 3H3MM-
TejibHOCTb, JIM6O He3H3MMM0CTb. McnojibsoBajiMCb 3 cTopoHbi KOJiMHecTBeHHOM «opra-
HM30BaHH0CTM» npM3H3KOB I a) XapaKTep M3MeHHMBOCTM, 6) MX CBK3M, M3MepaeMbie 
KOppeJIHUMeii, B) OTHOCMTeJIbHbIM (ajUIOMeTpMMeCKMM) POCT. 
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I I . MATEPMAJI M M E T O ß M K A 

Mcn0Jib30BaHHbiii MaTepwaji b3ht M3 KOJiJieKijHii 3MH A H CCC.P h 3ooMy3ea MTY, 
a M3MepeHMH CAejiaHbi H3MM. MaTepnaji cocTaBJien M3 cepnii 3BepbiccB, npuHaA-
jiejKamwx K pa3HbiM reorpacjpMHecKHM pacaM. OGMWE MaTepnajibi SHanwTejibHbi, HO 
C yneTOM 4)OpM BHyTpMBMAOBOM M3MeHHMBOCTM MX o6"beM pe3KO yMeHbmaeTCH. OÖ^eM 
COBOKyiTHOCTM AJIH Ka>KAOM METOFLHKH 6bIJI PA3JIMMEH M NPMBE^EH B TaÖJIMLtaX. Mbl 

CTpeMHJIMCb BbIHCHMTb OTJIMHMH MEJKAY BHflaMM B I^ejIOM, NOJIYHAIL npw6jIM3MTejIbHO 
o ö m e B H f l O B b i e KOHCTaHTbi. OG^eM coBOKynHoc™ ripn onpeAejieHMH KoppejiHijMH 
npi43HaKOB M^eHTHHeH C TaKOBbIM B TaÖJIKIje 2. 

¿JJIH KajKAoii OCOÖM yHMTbiBajiMCb npM3HaKw: 1. oöman AJiwua (OH), 2. KOHAHJioöa-
3AJIBHAA AJIMHA ( K E H ) , 3. HJIMHH HOCOBOM KOCTM ( H K ) , 4. AJIBBEO-NNPHAN ¿UIMHA B e p x -

nero pnfla (Ä3P), 5. rnwpoTa paccTaHOBKM BepxHwx 3y6Hbix PHAOB no nepe^HMM 
cepxHMM KOHî aM M1 ( I I I3P), 6. iiiMpMHa Me»rjia3HMHHoro npoMejxyTKa (MLII), 7. cKy-
jiOBan iiiMpMHa (CHI), 8. 3aTbiJiOMHaa mwpMHa MejK^y cjiyxoBbiMH OTBepcTMHMM 6apa-
6anHbix KaMep (3HI), 9. BbicoTa nepena B oßjiacTii 6apa6aHHbix Ka\iep (BH) H 10. 
AJiwiia BepxHeü AwacTeMbi (RR). TexHHKa npoMepoB npoBeAena corjiacuo BMHO-
r p a f l O B y H r p o M o B y (1952). 3TH NPW3HAKM, KpoMe JSfe 5, niwpoKO wcnojib-
3yiOTCH B CMCTeMaTMKe MJieKonMTaK>mnx. Ha npuBeAeHHbix HWJKC rpacpHKax npw MC-
CJie^OBaHMM KOppejIHI^Mii npM3HaKOB COXpaHHeTCH TOT JK6 nopHAOK npM3HaKOB. Mc-
N0JIB30ßAJINCB TOJIBKO B3pocjibie OCOÖM, npwneM KpMTepweM B03pacTa cjiyiKMJiM onpe-
flejieHHbie 3HANEHMII K B H , NPWBOAMMBIE O r H e B bi M (1950) h B M H O r p a A o B bi M 
H T P O M O B B I M (1952 :242-252). Mbi YHMTBIBAJIW TaKxce O6H;MM «xaöwTyc» nepena, 
xapaKTepHbiß «J IH B3pocjibix r p b i 3 y H O B : TOJimwHa M MacciiBHOCTb KocTeii, HajmHiie 
rpeGHeü, Monroe pa3BHTne JirnjeBoro OT^ejia M ero npwnoAHHTOCTb HaA M03r0BbiM. 
BajKHoe 3HaneHMe HMCCT ce30HHaa M3MeHHMBOcTb sjieMenTOB nepena MCJIKMX MJieKO-
nMTaiomMx, BiiepBbie oTKpbiTan ßeHejieM ( D e h n e l , 1949). Hyuetc ( P u c e k , 1963) 
npeAnojiaraeT HajiMHwe 3Toro CPEHOMEHA HE TOJibKO y 3eMJiepoeK, HO y MHorwx Meji-
KHX rpbi3yHOB. BacMJieBCKM (W a s i 1 e w s k i, 1956) npaMO yKa3biBaeT Ha TO, HTO 
HBJIEHWE T l eHe j iH BCTPENAETCH y NOJIEBKH-SKOHOMKM. /Jjih MCKJNOHEHMH HBJICHHH Re-

HEJIH M e r o BJIMHHMH HA n o j i y n a e M b i e AANHBIE, Mbi MCN0JIB30BA.NI oco6ei- i , OTJIOBJICH-

I'blX TOJibKO JieTOM. HeOÖXOAMMO T3K>Ke yHMTblBaTb pe3KMe pa3JIMHMH npW3HaKOB 
M 3JIEMEHTOB nepena B pa3Hbie ro#bi (xpoHorpac^wnecKaH M3MEHHMBOCTB no I H ß a p -
H y, 19636). BecbMa yßeAWTejibHbiM npwMepoM TaKofi M3MeHHMBOCTn HBJIHIOTCH A^H-
Hbie J l e B H (1958) o PA3JIMMHHX B CMESIHBIE 2—3 RO Â NPN3NAKOB nepena 06biKH0-
BeHHOii nojieBKH. Mbi ncnojib30Bajin cöopbi caMbix pa3Hbix jieT, HTOÖL.I K3K-TO Heii-
TpajIM30BaTb 3TOT TMn M3MeHHHBOCTH M yCpeßHHTb HOJiyHeHHbie AaHHblO, OÖmwe AJIii 
Bcero BM^a. 

MeTO^HKa 6noMeTpMMecKoii oöpaGoTKw MaTepnajia 3aMMCTB0BaHa M3 CBOAOK KD JI a 
w K e H A 3 J i a (1960) M Ü J i o x H H C K o r o (1961). Cnoco6bi onpeAejieHiia cpe^HHX 
&pM(J)MeTHHeCKMX (x), epeAHHX KBaAPaTMHeCKMX OTKJIOHeHMii (ö), K.03Cb(£>I<mMeHT0B 
BapwanHM (C°/o) OÖIi;eM3BeCTHbI. KOHCTaHTbi OTHOCHTejIbHOrO pOCTa BbIHMCJIHJIHCb 
MeTOAOM HaMMeHbLHwx KBaßpaTOB ( F e l d s t e i n & H e r s h , 1935). BbiHMCJieHHH 
npoßepeHbi AßajKAbi. BMCCTO oßbiHHbix Kos^DcpunweHTOB KoppejinmiM npaMOJiMHeii-
HOii CBH3M (r) MCn0JIb30Ba.JIHCb HejIMHeiiHbie K03Cpd?MIHHeHTbI, KOppeJianilOHHbie OTHO-
uieHMH (}]). 3TO OßYCJIOBJIEHO TeM, HTO B oneHb MHornx cjiynaax ripaKTHHecKow pa-
60TbI CBH3M MHOrMX npH3HaKOB HeaAeKB3THbI M paBHbIM 3HaHeilMHM CAHOrO HaCTO 
tooTBeTCTByiOT HepaBHbie 3HaneHMH APyroro. TpacpHnecKM TaKwe CBH3H H30ÖpajKai0T-
CH KpwBbiMM jiMHMHMM. Mcii0jib30BaHwe KoppejiHij,noHHbix oTHoijjeHMM scerAa 6ojiee 
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iipaBiiJibHO, TaK KUK TaKOBbie ynMTbiBaioT öojibme cBH3eii. OöbiHno MMeeTCH 2 3Ha-
neHHfl r/-OTHOiiieHMe nepBoro npw3HaKa KO BTopoiwy m BToporo K iiepcojviy. Bo Bcex  
HMJKenpHBefleHHbix .zjaHHbix Mbi Mcriojib30BajiM Tojibico nepBbiii pi3 3TMX noKa3aTejiew. 

III. M3JI02KEHME riOJiyHEHHblX ßAHIIL IX  

1. Bonpoc o HOJIOBOM AHMOIK1)H3MO nojieBOK no npH3HaKaM Mepena. 

B HaiiiMX ^aHHbix ôbij io MHoro ocoöeü oßoero nojia oÔbixHOBeHHOM no-

.T16BKM M n0JieBKM-3K0H0MKM. IIpe:>x,n;e HeM ripncTynaTb X nojiyneHMK) 

ÖMOMeTpMHeCKMX KOHCTaHT HyjXHO ÖbIJIO BbIHCHMTb, MOÄHO JIM o6a ITOJia  

paCCMaTpMBaTb BMeCTe. ÜHblMM CJIOBaMM, BaJKHO BbIHCHMTb, eCTb .TIM KaKMe 

npoHBJieHMH nojiOBoro ,a,nMop4DM3Ma no paccMaTpMBaeMbiM npM3HaxaM ne-

pena. ü o c x o j i b x y B flaHHOM cooßmeHMM M^eT penb o «xojiMHecTBeHHoii 

SHaHMMOCTM» npM3HaXOB, TO MOJKHO npMMGHMTb M3B6CTHbIM XpMTepMM t. 

3TOT nocjieAHMM BbincHHeT CTeneHb CTaTMCTMHecxMx OTJIMHMJÍ no cpeflHMM 

3HaHGHMHM npM3HaX0B y cpaBHMBaeMblX COBOKynHOCTeil. MONCHO CpaBHM-

Taojnma 1. 
KpMTepMM cymecTBeHHOCTn OTJinHwii cpe^HHX apHC^MeTMMecKnx 3HaHeH*iü npn3HaKOB 

nepeiia y caMLjOB u caMOK 06biKH0BeHH0fi nojieBKW M n0JieBKn-3KuH0MKn. 

ripH3HcLK OöbIKHOBSHHan 
nojieBica ÍIojiesKa--3KOHO.MKa 

01 1 »54 2 34 

KEH 1.13 2 75 

HK 1,93 2 21 

¿3P 1,11 0 00 

1H3P 0,55 0 71 

MUI 0,00 0 35 

cm 1,79 2 .59 

3 m 2,78 1 ,71* 

0,28 1 ,85 

M 0,38 2 ,93 

BaTb M ApyrMe KOHCTaHTbi, HO CPEAHME apMc£)MeTMHecKMe, nojKaj iyn, 

Hanöojiee noHHTHbi. ECJIM STOT KpnTepnn cymecTBeHHocTH OTJIMHMM paßeH 

3.00, T O 99,72% O A H O M coBoxynHocTn cymecTBeHHO OTjmnaioTCH O T Taxo-

ro 5xe oöi^eMa ßpyroM (pacnpe^ejieHMe cpe^HMX B C J I M H M H O A H O M coBOxyn-

H O C T M Ha 3 a O T C T O M T O T pacnpe^ejieHMH cpe^HMX ßpyroii coBOxynHOCTM). 

3TO CTporoe 3HaneHMe xpnTepMH t npMHHTo M HaMM. BbiHMCJieHHbie CTaTM-

CTMHecxMe PA3JIMHHFL no xa>xAOMy npn3Haxy npn cpaBHeHMM caMijOB M ca-

Mox noj ieBox npMBe/jeHbi B TaÖJiMi^e 1. K a x BM/JHO, HM O^HO M3 3HaneHMM t. 

He npeBbimaeT 3,00. Cne/joBaTejibHO, OTJIMHMH caMijOB M caMox He HacTOJib-

XO BejIMXM no CpeflHMM BeJIMHMHaM npM3HaX0B, HTOÖbl OHM ßbIJIM npM3HaHb! 
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T I O C T O B E P H B I M M . 06a nojia M O J K H O P A C C M A T P W B A T B BMecTe. ^ A H H B I X no ,o;py-
rMM BMflSM Mbi He MMeeM. MOJKHO TOjibKo npe^nojiaraTb, HTO M y HMX He 

6y,n;eT 3 H A N N T E J I B H B I X OTJ IMHMM no C P E ^ H M M 3 I I A H E H M H M npM3HaK0B, T A K 

KaK OHM oneHb 6JIM3KM CJDMjioreHeTMHecKM K paccMOTpeHHbiM 2 BM^AM. 

2. XapaKTep M THIIŁI M3MCHHMBOCTH npimiaiton nepena. 

^JIH Ka5K,n;oro npM3HaKa m y Ka>K,noro BM,N;a nojiyneHbi x M C°/O C MX CTa-
TMCTMHecKMMM ouiMÖKaMM (TaGjiMija 2). n o 3TMM n0Ka3axejiHM npM Heoöxo- 
.ZÍMMOCTM jierKO BbiHMCJiMTb cpe/jHee KBa^paTMHecKoe OTKjioHeHMe (o), xa -
paKTepM3yioiu;ee AÖCOJIIOTHYIO M3MeHHMB0CTb. 3TOT noxa3aTej ib npMMe-

KHeTCH npM CpaBHeHMM OflMHaKOBblX npM3HaK0B y pa3HbIX OÖ-beKTOB.  
CpaBHeHMe M3M6HHMBOCTM pa3HopoAHbix npM3HaKOB ^ocTMraeTCH c rio-

MombK) U;eHHoro noKa3aTejia OTHocMTejibHoii Mepbi M 3 M 6 H H M B O C T M , KO3C]3-

CÍ3MIJ¡MeHTa BapMau,MM. y OÖbIKHOBeHHOM nOJieBKM HaMMeHee M3MeHHM-

Bbiił npM3HaK K B H ( c % = 3,26), a HaMÖojiee M3MeHHMBbiíí — M I I I (7,45).  

CpaBHMTejibHO HM3KMMM î MC^paMM BapMaijMM xapaKTepM3yiOTCH 3 I I I , B H 

m ,H3P. OcTajibHbie npM3HaxM 6ojiee M3MeHHMBbi (JIJX, CI I I , H K , I H 3 P 

MMeioT c°/o OT 4 FLO 7). Kax BM,H;HO M3 Ta6jiMu,bi, OH OSJIA/jaeT He3HanMTejib-
ITOM CTeneHbK) M3MeHHMB0CTM. 

y oneHb 6jiM3Koro BM^a, 3aKacnnMCK0M nojieBKM, cooTHomeHMe Bapna-
óejibHOCTM npM3HaK0B yjKe MHoe. Hanöojiee CTaÖMjibHa B H (cn/o = 3,16),  
saTeM TOJ IBKO K B H M OH, a HAMÖOJIEE M 3 M E H H I I B B I M N P M 3 H A X — JXJ\ 
(c% = 5,77). OcTajibHbie npM3HaxM 3aHMMaiOT pa3Hoe MecTO no CTeneHM 
CBoeíí M3MeHHMB0CTM. Y nojieBKM MMA,a;eH,a;op4)a CHOBa K B H HaMMeHee 
M3MeHHMBa (5,30) M pHflOM c Heíí CTOMT OH (5,41). HanGojiee M3MeHHMBbie 
npM3HaKM — HI3P M CHI. M U I no CTeneHM M3MeHHHB0CTM 3aHMMaeT npo-
Me^yT0HH0e NOJ IOJKEHNE M TeM caMbiM y SToro BM^a cynjecTByiOT 3HaHM-
TejIbHbie OTJIMHMH OT 6jIM3KOrO BMfla, OÖbIKHOBeHHOM nOJieBKM. y no-
J I E B K M - S K O H O M K M HaMMeHee M3MeHHMBa H I 3 P (c% = 3,30), a caMaa M3-
MeHHMBan — H K (6,95). 06m,Me pa3Mepbi nepena, M03r0B0M OTßeji, M H I 

CpaBHMTejibHO MaJI0M3MeHHMBbI. Y SoJIbUIOM nOJieBKM caMbiM CTaÓMJIbHblM  
npM3HaKOM HBJiaeTCH B H (KaK STO 6biJio y 3aKacnnMCK0M nojieBKM), HO ca-
MbiM HenOCTOHHHbIM H K (KaK y noJieBKM-3K0H0MKM). üpM3HaKM 3yÔH0M 
CMCTeMbi MajiOM3MeHHMBbi, HO o6in,Me pa3Mepbi nepena ,n;0B0.jibH0 M3MeH-

HMBbi. 3Toro He ôbijio y ,o,pyrMx B M A O B , r^e OH M KBH. CpaBHMTejibHO no-
CTOHHHbl. 3 H I y ÖOJIblHOM nojieBKM OTHOCMTCH K HMCJiy CaMblX M3M6HHM-

Ebix npM3HaK0B. B J I M 3 K M M K Heíí BMfl, yHrypcKan nojieBKa, Bbii'OßHO OTJ IM-

HaeTCH MHOM CMCTeMOM M3MeHHMB0CTM npM3HaKOB. Y H6M CHOBa HaMMeHee 

K3MeHHMBa KBH, a flajiee OH. HaMÖojiee M3MeH4MBa CHOBa H K (c°/o —6,36).  
XapaKTep M 3 M 6 H H M B O C T M ocTajibHbix N P M 3 H A K 0 B oöbineH M COCTOMT B cjia-
6OM M3MeHHMB0CTM npM3HaK0B 3yÔH0M CMCTeMbi M 3aTbIJI0HH0r0 OT^ejia. 



[[pu 3 H aie M. arva l is !»!. transcaspicus M. middendorffi 

OH 113 25 Ź5 + 0 10 28 29 69 + 0 ,22 23 26 ,81 + 0,35 
4 15 

-
0 28 4 00 i 0 ,53 •5 0,90 

KEH 104 24 67 + 0 08 26 28 80 + 0 ,21 17 25 ,67 ± 0,29 
3 26 i 0 42 3 ,68 + 0 ,51 5 ,30 + 0,81 

HK 94 7 10 0 04 33 8 ,20 + 0 ,10 21 ,98 + 0,13 
5 30 + 0 39 6 ,95 + 0 ,85 8 ,45 + 1 ,30 

£3P 108 6 11 + 0 02 35 7 0 ,06 20 6 ,48 4 0,09 
3 95 + 0 27 5 13 ± 0 ,61 6 0,97 

E3? 103 4 55 0 02 34 5 ,57 + 0 ,05 21 4 ,71 + 0,10 

4 79 + 0 33 5 ,03 •f 0 ,61 9 ,50 + 1 ,50 

MUI 113 3 61 + 0 02 34 3 ,99 + 0 ,03 23 3 ,72 i 0,02 

7 45 + 0 50 4 ,76 + 0 ,59 6 ,48 + 0,95 

ca 90 14 35 + 0 07 28 16 ,66 + 0 ,17 19 15 ,35 + 0,31 

* 77 » 0 3¿ 5 ,34 + 0 ,71 9 ,06 + 1 ,47 

SOI 111 11 37 + 0 04 29 12 ,88 + 0 ,12 21 11 ,84 + 0,20 

3 87 + 0 26 5 ,12 + 0 ,67 7 ,77 + 1 ,20 

BH 63 8 88 + 0 04 14 10 ,12 + 0 ,08 14 o ,27 + 0,17 

3 76 + 0 ,33 3 ,10 0 ,60 6 ,60 + 1 ,28 

m 56 7 44 + 0 ,05 35 8 ,84 + 0 ,09 22 0 ,24 0,13 

4 ,70 -ł- 0 ,44 5 ,77 + c ,69 7 >77 1 ,17 

M. oeconoraus !.:. f o r t i í j 11. u n g u r e n 3 i s 

OH 132 27 55 + 0 15 38 30, 50 + o, 28 41 28, 09 + 0,18 OH 
4 35 + 0 25 5, 77 + o, 66 4, 09 + 0,45 

KEH 8-6 26 98 -h 0 12 38 29, 73 + o, 27 40 27, 04 + 0,14 
4 20 i 0 32 5, 62 + 0, 64 3, 36 + 0,33 

HK 75 7 51 + 0 06 35 8, 11 + o, 09 39 7, 70 + 0,08 
6 95 + 0 56 ó 68 

-
0, 30 6, 36 + 0,72 

fl3P 106 6 86 + 0 04 38 7, + o, 06 42 6, 82 + 0,05 

4 43 + 0 30 5, 02 0, 58 4, e4 + 0,53 

UÍ3P 104 4 95 + 0 02 39 5, 54 o, 04 39 4, 68 + 0,04 
3 30 z 0 34 4, 70 

-
c, 53 5, 12 ± 0,58 

MUI 104 3 70 -, 0 02 38 4 05 + 0, 03 42 3, 69 + 0,03 
4 60 i 0 32 4 20 + o, 49 4, 90 + 0,53 

Clii 84 15 35 » 0 09 32 16 58 + o, 18 36 15, 42 + 0,18 
5 40 + 0 41 6 03 I o, 75 4, 74 + 0,55 

3UI 81 11 94 + 0 08 39 12 68 0, 13 39 11 , 97 + 0,09 
4 S7 i 0 38 6 40 2 o, 72 4, 8* + 0,54 

BH 27 9 68 + 0 06 31 10 77 • 0, 07 32 9, 95 » 0,07 
4 05 + 0 44 3 62 

- o, 65 4, 12 + 0,51 

M 93 8 ,59 0 05 37 9 46 0, 09 39 8, 78 + 0,09 
5 73 i 0 42 5 60 1 0 65 3, 20 + 0,59 
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TaXHM 0 6 p a 3 0 M , y pa3HbIX BM̂ OB M3MeHHMB0CTb npil3HaK0B pa3JIMHHa. 
Hejib3H OTMeTMTb Taxoro npM3Haxa, xoTopbiM no CTeneHM M 3 M G H H M B O C T H 

aaHMMaji 6bi O ^ M H A K O B O E MecTo y Bcex B M ^ O B . Bee >xe M O > K H O O T M C T M T B  

Majiyio CTeneHb M 3 M 6 H H M B O C T M O6LLI;MX pa3MepoB, npw3naxoB 3yÖH0M C M -

CTeMbi M npM3HaxoB 3aTbiJioMHoro OT,n;ejia. MIII 3aHHAiaeT HeacHoe nojio-
J X E H M E , ôy^yHM y O ^ H M X B M ^ O B B E C B M A N O C T O H H H O M , HO B ^pyrnx — O N E H B 

M3MeHHMB0M. HK, C1II M JXJ\ BCerßa ßOCTaTOHHO M3MeHHMBbI. 

Taöjiitija 3. 

K p M T e p i l M Cym6CTB6HHOCTH CTaTMCTMHeCKMX OTJIKHMM Cpe^HHX apn4 )MeTMHeCKMX 3 H a -

MGHMH y c p a B H M B a e M b i x BMAOB c e p b i x n o j i e B O K . BMAŁI paccMaTpiiBaiorcn B i j e j i o M , HTO 

Bbipa>KaeTCH B o G t e A w n e H M M OÖOMX n o j i o B M n p e A C T a ß j i e H H b i x r eo rpac jpuHecKMX p a c 

BMecTe. 

CpaBHHBaeiiue buau 
npU3H&KM 

CpaBHHBaeiiue buau 
oq KSH HK Ä3P UI3P ME CID 31D BH M 

M . a r v a l l s 

M . t r a n s c a s p i c u s 
18,92 18,67 10,65 21 ,00 20,03 9,50 12,97 12,38 13,16 13,52 

M . a r v a l l s 

M . m i d d e n d o r f f l 4,61 3,56 0,52 3,72 1 ,50 2,00 2 , 6 0 2,78 3,26 5,85 

M . oeconomus 

M . u n ^ u r e n s l s 
2,52 1 ,68 1,90 0,65 1,30 0,30 1 ,67 0,50 3,77 3,67 

M . oeconomus 

M . fortis 
9,49 10,02 5,54 7,28 13,33 10,00 6,71 4,33 12,30 9,36 

M . u n g u r e n s i s 

U . fortis 
7,30 8,68 3,41 6,83 11,05 8,81 5,28 4,44 8,20 6,10 

3HaHHMOCTb CTeneHM w3MeHHHB0CTM M aôcojiiOTHbix pa3MepoB npM3Ha-

KOB, BepOHTHO, 3aBMCMT OT Onpe,H,ejieHHbIX B3aMM00TH0LUeHMÎi ÖJIH3XMX  

BM̂ OB Me^xßy coöoii. B xanecTBe no/jTBep^x^eHHH SToro MOHCHO npiiBecra  
cpaBHeHMH cpe,n;HMX B C J I H H M H npn3HaxoB npn noMomn xpnTepwH cym,ecr-

BeHHOCTM OTJIMHMÍÍ t (TaGjinija 3). 

Ta6jmn,a ,n,aeT npeACTaBjieHne o CTeneHH MopcjDOJiorMHecKiix OTJ IHHMM 

cpaBHMBaeMbix B M ^ O B no cpe^HMM apMcJ)MeTMHecxMM OT^ejibHbix npn3Ha-
xoB. npM 3TOM cpaBHMBaiOTCH He Bee, HO Hanöojiee MHTepecHbie napbi BM-
AOB. Pa3JIMHMH OÔblXHOBeHHOM M 3axacnMMCX0M nOJieBOX OHeHb 3HaHM-
TejibHbi M BbipajxaiOTCH BbicoxMMM 3HâHGHMiiMM t. BecbMa cymecTBeHHbi 
TaK5Ke OTjiMHMH öojibuiOM M yHrypcxoií nojieBox. OßHaxo. pa3JiMHMH no-

TaöJiMua 2. 
3HaneHMH cpê HMx apwcjDMeTMHecKMx m KOscjpĉ imMeHTOB Bapnau,Mn y B3pocjibix oco-

6eñ 6 bu/job cepbix nojieBOK. 
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JieBOK OÓblKHOBeHHOM M MMflAeYflOpC^a r0pa3/j,0 MeHbliltí M npil 3T0M He 

rio BceM npM3HaKaM. 3HaneHMH 3,n;ecb He TaKwe BbicoKne, KaK STO 6biJio 

paHbiue. I l pn ou¡eHKe no,o;o6Hbix OTJ IMHMÍ Í , BepoHTHo, c j ie^yeT MMeTb B B M -

Ay HeoAHHaKOByio 6jin30CTb O A H M X bmaob no oTHomeHMK) K ,n;pyrnM. Bo j i e e 

NOFLPOSHO S T O O 6 E Y > K ^ A E T C H B FLUCKYCCMOHHOM N A C T H . 

TaKCOHOMMHeCKyiO 3HaHMM0CTb OT/jeJIbHblX npM3HaK0B MOJKHO OIJEHH-

EaTb CJieflyiOmHM 06pa30M. PaCCMaTpHBaH K03C|34)MLI,MeHTbI BapMai]¡HM, 

BbiGnpaeM MX HanSojibinne H HaMMeHbiuMe 3HaxieHMH cpe^w Bcex 6 BMAOB. 

HanpwMep, OH HawvieHee Bapiia6ejibHa y 3aKacnnñcKOM nojieBKM (co/«>=4,00) 
a H a w S o j i e e M3MEHHMBA — y 6 o j i b m o M n o j i e B K n (5 ,77 ) . Pa3HOCTb (1 ,77 ) H a -

XO/JHTCH B TaGjiHije 5 B rpac£>e A. TaxnM 5Ke cnocoSoM HAXOFLMM pa3H0CTH 

M ^JIÍI APYRWX npM3HaK0B. 3aMenaeM, HTO HawMeHbinaa Me>KBw,n,oBaH pa3-

HOCTb HaS jHo^aeTCH n o O H , .z jaj iee — n o A 3 P (2 ,22 ) H n o K B H — ( 2 ,36 ) . 

Ü H B I M M cjiOBaMH, Bce paccMaTpnBaeMbie BMflbi 6 J I M 3 K M Meac/jy co6oii no 

CTeneHM BapwaijMM O6IH;MX pa3MepoB H nacTMHHo A 3 P , a no ^PYRMM npw-

3HAXAM — OTJIHHMH Sojibine. KoHeHHO, STO HaGjno^aeTCH n0T0My, HTO ca-

Ma CTeneHb M 3 M E H H H B 0 C T M OH M K B H «B npe^e j iax BMAa» HeBejiMKa. 

ITo C P E ^ H H M APNCJDMETMHECKHM O 6 I H M X pa3MepoB neperia CAMOJÍ KpynHotí 

CBOPMOÍ I H B J I N E T C H Sojibinan nojieBKa (OH = 3 0 , 5 0 M M ) , M E H E E BEJ IMKA — 

3 A K A C N M Í I C K A H nojieBKa (OH = 2 9 , 6 9 MM), em;e M e H b i u e N O J I E B K A - S K O H O M -

xa. Y H R Y P C K A H nojieBKa (OH = 2 8 , 0 9 M M ) HeMHoro Gojibiue nocjie/ÍHEN, HO 

3 H A H M T E J I B H O ycTynaeT Sojibmoíi. Ha/jo n o M H M T b , H T O 2 , 5 M M HBJ IH IOTCH 

3 H A H M T E J I B H B I M O T J I M H N E M AJIH T A K U X M E J I K M X 3BepbK0B K A K no.neBKM. 

3. KoppejiflijiioHiian CTpyKTypa nepena. 

M3yHeHMe xapaKTepa CBH3eií Me>K,n,y npn3HaKaMM raKvKe MOJKeT no-
MOHb ycTaHOBjieHHK) TaKC0H0MMHecK0Íi 3HaHMMocTM 0T,n,ejibHbix npn3Ha-

K O B m CTeneHM pa3JiHHMM OT/jejibHbix BMflOB. ,II,JIH 3TOM ije/IM oneHb y ^ O Ó E H 

MeTOfl K0ppejiHi]¡M0HHbix njiea/i; ( n . T e p e H T b e B , 1 9 5 9 , 1 9 6 0 ) . Ero 
npewMymecTBo B T O M , H T O HarjiHflHo B H ^ H O ynacTne Ka>K/J,oro npn3HaKa 
B o6meü CMCTeMe KoppejiHij;Mñ. IIpMMeHHM S T O T MeTo.u; K aHajiH3y Harnero 

MaTepuajia. nojiyneHHbie npw yKa3aHHbix ycjioBHHx 45 r; nepBoro npM3Ha-

Ka KO BTopoMy (coneTaHMH M3 10 npn3HaK0B no 2) pacnojiaraiOTCH Ha rpa-
C£>MKAX 1 , 2, 3, 4, 5 , 6 (A), n o OCM a6cn;Hcc O T J I O } K E H B I caMH 3 H A N E H H H 

pa3^ejieHHbie Ha pn/i; paBHbix KjiaccoB, c OAMHaKOBOÜ rpynnnpoBKoíí AJ IH 

Bcex BMFLOB. l io OCM OP^MHaT OTJIO^KeHO KOJIMieCTBO t], ripMXOAHIHiMXCH Ha 

^aHHbiM KJiacc. 3TM Bapnau;MOHHbie pn^bi oqeHb OTJiMHHbi no BHeniHeMy 

BM^y b pa3Hbix c j iynanx. 

y OÓblKHOBeHHOM nOJieBKM ( r p . 1 A ) MMeiOTCH 2 OT^eJ IbHb i e KpMBb i e 

CBH3eM. JleBan COCTOMT M3 cBH3eíi MUI M, O T N A C T M , J!,3P M ILI3P c APy-
TMMM npM3HaKaMM M HBJIHeTCH KpMBOM Me^njieH^HblX CBH3eíí. M I H nOJI-
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HOCTbK) aBTOHOMHa M o6pa3yeT CBOKD coöcTBeiiHyio n j i e fmy. I lpaBan xpn-

paa ecTb BbicoKOKoppejiMpoBaHHan nj iea^a npn3HaK0B ocTajibHbix. y 3a-

KacnniicKOM NOJ IGBKM C B H 3 M pacnpe,o,ejieHbi no-MHOMy, 3,N;ecb MMeeTCH 

E A M H a H KPMBAN (rp. 2A ) . XOTH MI I I , JX3P M I I I 3 P YXCE TecHee CBH3aHbi 

C OCTaJIbHblMH ripM3HaKaMM, HO TaiOKe M 0 2 K H 0 pa3JIMHHTb njieHflHyiO 

M ME^njieHflHyio nacTM. rpaHMijy MEJK^Y STMMM nocjie^HMMn Mbi MOJKGM 

o6o3HaHMTb TepMMHOM n j i e n ^ H b i i i y p o B e H b , TO-ecTb, TaKoe 3Ha-

HeHwe rj, npn KOTopoM npoMcxo^HT pa3rpaHMHeHMe njien^,. 

KpuBaa CBH3eíi npn3HaK0B y nojieBKM Mn^AeHAop(pa noxo^Ka na TaKO-

Byio 3aKacnnMCKoii. MMeeTCH eAMHan xpuBan c pe3K0 Bbipa>KeHHoii npa-

BOCTOpOHHGÍÍ aCMMMeTpHGM. IIjieHflHblH ypOBeHb y OÖblKIlOBeHHOÜ nojieBKW 

paBeH 0,490, HO y flByx ocTajibHbix — 0,520. ^JIH Harjin^HOCTM, yßoÖHO  

ii3o6pa3MTb CBH3M npn3HaKOB Ha KOJibu;eBbix rpacjDHKax (7A u T. p,.). Cno-

COÖ nOCTpOGHMH flOBOJIbHO npOCT. Ha OKpyjKHOCTM TpeyrOJIbHMHKaMM Ha 

paBHOM paccTOHHMM Apyr OT flpyra HaHeceHbi B3HTbie npn3HaKM B npn-

Be^eHHOM Bbime n0CJie,a;0BaTejibH0CTM. KOHCHHO, STOT cnocoÖ nocTpoeHMH 

ycjiOBeH noTOMy, HTO paBeHCTBa paccTOflHMÜ M e ^ A y npii3HaKaMn He c y m e -

CTByeT. npH3HaKM HE paBHbi APyr Apyry. OßHaKO OH oöecneHMBaeT oneHb 

BajKHoe B ÖMOMeTpMHecKMx paöoTax KanecTBo Harjia^HocTM. XOP^aMM 

ii3o6pajKeHbi CBH3M, npeBbimaiOLu;ne xapaKTepHbiM rjih #aHHoro BH^a 

njien^Hbiii ypoBeHb. Ha rp. 7A, 8A, 9A noKa3aHbi Tanne cbh3m cooTBeT-
CTBeHHO flJIH OÖbIKHOBeHHOii, 3aKaCnHÜCK0ÍÍ H MHAAeHAOpC^a nOJieBOK. 

Xopomo B M ^ H O , H T O y Bcex Bbinajia H3 CHCTeMbi m oöpa3yeT eAMHMHHyio 

nj ieH^y MHI. OcTajibHbie npn3HaKM y OÖbIKHOBeHHOii nojieBKM B B I C O K O 

CBH3aHbi. Ho y ocTajibHbix 3aMeTH0 c j iaöee CBH3M B H (npn3Hax 9), HTO 

B M A H O no KOJiMHecTBy TâKwx cBH3eíi. CjieAOBaTejibHo, B 4 MMeeT TeHfleH-
n;mo B B I M T M M3 cocTaBa njienflbi, x a x S T O y jKe npow3omjio c M1H. Koppe-
JIHI^MOHHBIE njien^bi Ha S T O M ypoBHe MOHCHO oöo3HanHTb TepMWHOM njien^bi 
n e p B O M K a T e r o p M M . 

M M M O J K E M npocjie^MTb N Y T N ,N;ajibHeiimero BB INAJTEHNH N P N 3 H A K O B H 3 

njiea^bi. /^JIH SToro H Y > K H O O T Ö P O C W T B ME^KNJIEN/JHBIE C B H 3 H , a H 3 ocTaB-
H J M X CH HMCTOnJiefl^HblX CHOBa CTpOMTb B A P M A I ^ M O H H B I E P N ^ B L KaK paHbllie. 

KojiMHecTBo BapwaHT coKpamaeTCH, nosTOMy HeM30e5KHO npnxoAWTCH co- 

KpanjaTb oö'beM KjiaccoB. 3 T H xpuBbie npMBe,n;eHbi Ha rp. IB , 2B u 3B C O O T - 

B e T C T B e H H O FLJIH O Ö b I K H O B e H H O i i , 3 A K A C N H M C K 0 Í Í M M M A A C H A O P C J D A n O J i e B O K . 

3KCTepbep KpMBblX OTJIHHeH y 3TMX BMflOB M B ßaHHOM CJiyHae. y OÖbIKHO- 

BeHHOii m MM/MEHFLOPC^A nOJieBOK KpnByio MOJKHO Ha3BaTb ÖMM0/i;ajibH0Ü,  

HO y 3aKacnnMCKoii nojieBKM oHa MMeeT coBepmeHHo ocoöbiü BMA (rp. 2B). 
JleBbie HaCTM STMX KpMBblX HBJ IH IOTCH CBOeOÖpa3HbIMM OÖJiaCTflMM MeJK- 

nj ien^Hbix CBH3eü, a npaBbie-nj iea^Hbix CBH3eü. 3TM TMIIM njiea^; Mbi 

Ha3biBaeM njiea^AMM B T o p o í i K a T e r o p M M . , njieHAHbie ypoBHM y x e 
HepaBHbi y pa3Hbix BM^OB. ynMTbiBan MX 3HaneHMH, CHOBa HaHOCMM ocTaio-
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iunecH CBH3M Ha xojibijeBbie rpâ JHKM 7B, 8B, 9B cooTBeTCTBeHHo .ZJJIH Tex  
>Ke BM/JOB nojieBOx. 

Bcjie,zj;cTBMe HepaBeHCTBa njieaflHbix ypoBHeíí, npHMO cpaBHMBaTb xop- 
P E J I H U , M O H H Y K ) cTpyxTypy 3,n;ecb Hejib3H. OßHaxo B H ^ H O , xax y O Ó B I X H O B E H - 

Hoii nojieBXH nocTeneHHO Bbina/jaiOT M III3P, HO BH ôcTaTOHHo CBH-
3aHa B njien^e. Y ßßyx flpyrux B M A O B , HaoôopoT, M IU3P öojiee TecHo 
C B H 3 A H B I B NJIEN^e, a BH nojiHOCTbio Bbina^aeT M o6pa3yeT coöcTBeHHyio  
njien^y C A H H H H H O M M O I I J H O C T M . Tax oTJinnaeTCH oöbixHOBeHHan nojieBxa 

rpacjHiKM 1, 2, 3. BapMaî MOHHbie pa^bi KoppeJiHijMOHHbix OTHOLueHMix nepBoro npn3Ha-
Ka KO BTopoMy fljia onpeaejieHMH KoppeJiHijHOHHbix rijieím nepBOH (A), BTopofi (B) 
M TpeTbeíí (C) KaTeropMM ¿yin npn3HaKOB nepena 06biKH0BenH0ii (1), 3aKacnníícKOM (2) 

M MMflfleHAopcba (3) nojieBOK. 

O T ÖJ1M3XPIX X Heíí BMFLOB. ÜHTepecHo y3HaTb B TpeTHH pa3, xaxwe npn-
oHaxM B flajibHeMiueM Bbina/jaiOT M3 njien^bi. 

HyjXHO CHOBa noBTopMTb Te onepaijMM, xoTopbie paHee coBepmajiMCb 

,ZT,Ba5x/];bi fljia onpe,n;ejieHMH njiea^i; nepBOM M BTopoił xaTeropní i . Bapna-

u,MOHHbie pn^bi xoppejiHu;MOHHbix OTHomeHMw fljiH onpeAejieHHH nj ien^ 
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i p e T Ł e íí K a T e r o p H M (rp. 1C, 2C, 3C) AOBOJibHO CBoeo6pa3Hbi, 
M Hejib3H BbiöpaTL ecTecTBeHHbie 3HaneHMH riJieaflHbix ypoBneii. IIosTOMy 
MOKHO BbiöpaTb MCKyccTBeHHbie riJieflßHbie ypoBHn o6o3HaneHHbie xax m  

na 3TMX rpac^DMxax (r] = 0,740 fljin oôbixHOBeHHOÎi, rj = 0,720 fljra 3axac-
nMÍicxoM M rj — 0,830 A J I H nojieBxw MußßeHflopc^a). CooTBeTCTByiom;Me 
ii3o6paHceHMH CBH3eíí TpeTbeił xaTeropnn npHBe^eHbi Ha rp. 7C, 8C, 9C. 
BM^MM, HTO npopicxoflMT AaJibHeiiniee coxpameHwe xonMHecTsa CBH3eii. 

I pacjpMKM 4, 5, 6. BapwarjMOHHbie pflAbi KoppejiHijHOHHbix OTHOUieHHvi ^jih onpeAe-
jieHMH njieHA nepBow (A), BTopoíi (B) m TpeTbeił KaTeropim (C) ajih npwsHaKOB nepena 

nojieBKM-3KOHOMKM (4), Gojibiiioíi (5) w yHrypcKOií (6) nojieBOK. 

Y 06bixH0BeHH0Íi nojieBXH npo,n,oji>KaiOT ocjiaôeBaTb CBH3M H K , C I H M 3LLI ,  

HO CBH3M B H eme ßOCTaTOHHO npOHHbl. y ÖJIH3XMX X Heil BHflOB B H nOJI-

HOCTbK) Bbinajia eiu;e B n j ien^ax BTopoíí xaTeropnM, a y nojieBxw MwAfleH-

ßopc^a Tor^a >xe Bbinajia I I I 3 P (npn3Hax 5). ITOMHMO 3TMX npn3HaxoB, 

^ p y r n e x a x BO BTopon xaTeropnw, Tax M cetínac TecHo coe,u,MHeHbi B eßM-
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HOM njien^E. MOÄHO OTMGTMTB TAN, HTO 6JIH3XNE K OÖBIXHOBEHHOII nojieBKe 

BMflbI OTJIMHaiOTCH Sojiee CMJIbHblMIl CBH3HMM OFLHMX M TEX KË npM3HaX0B 

Mepena. 
B oSmeM, no 0C06eHH0CTHM x0ppejiHu;M0HH0n CTpyxTypbi nepena 3Ta 

rpynna BM^OB wMeeT 3HaHHTejibHbie OTJIHHHH. Ba>KHO OTMETMTB ôoj ib inoe 

cxo,o;cTBo TaxoBoil y 3axacnMMCXoił H MnAAeHAopc^a nojieBOx. "Y nnx no j i -

iTOCTbK) coBna^aiOT 3HaneHMH njien^Hbix ypoBHen nepBoiï xaTeropnn, 

I'pacfmKH 7, 8, 9. XapaKTepwcTMKa oôteMa m cocTaBa KoppejianMOHHbix ruiena nepBoiï 
(A), BTopoíí (B) m TpeTteii (C) KaTeropwíi na KoppejiHLjHOHHbix KOJibi\ax AJI« npn3Ha-

KOB nepena oöbiKHOBeHHoii (7), 3aKacnnwcKOM (8) m MHAfleH^opc^a (9) nojieBOK. 

a BapMati;noHHbie pn^bi n j ien^ nepBoił xaTeropmi pe3xo npaBOCTopoHHe 

aCHMMGTppIHHbl. 3T0 CBM,ZjeTeJIbCTByeT, BepOHTHO, O CXOACTBe HeXOTOpblX 

0C06eHH0CTeií njiaHa Mopc^ojiorunecxoro CTpoeHnn nepena. 
IIojiHOCTbK) aHajiornMHbie npon;e,n;ypbi m CPABHEHMH MOJXHO npoBecTH 

M c ocTajibHbiMH 3 BM^aMM. Ha rpacjDHxax 4 (A , B, C) npMBe,n;eHbi Bapna-
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LiMOHHbie pa^bi AJIH onpeAejieHMH n j i enp nepBOM, BTopoił u TpeTbeił xaTe - 

ropMÍi flJiH n0JicBKM-3K0H0MKM, Ha rp. 5 (A , B, C ) — TO caMoe AJIH 

GoJibmoii nojieBKM M Ha rp. 6 (A , B, C ) — ^j ih yHrypcKo i i nojieBKM. 

B n j i en^ax nepBow KaTeropnw 3aMenaeM pn^; cymecTBeHHbix OTJIMHMH 

y 3TMX BMAOB. Y nOJieBKM-SKOHOMKM KpMBaH CBH3eíl CHOBa eAMHa, XOTH  

.HBHO pa3AejineTCH na j ieByio Me>KnjieHAHyio M npaByio n.jieHAKyio nacTM. 

T a x o e >Ke HBJIGHMG Mbi Ha6jno,a;ajm Bbiuie, npw aHa.nw3e CBH3eii nojieBOK 

Fpac]3MKn 10, 11, 12. XapaK'repucTMKa oG-beiwa w cocTaBa KoppeJiamiOHHbix iiJiea^ nep-
no¿í (A), BTopoií (B) u TpeTbew (C) KaTeropwii na Koppejinquoimbix KOJibijax AJIH npw-

3HaKOB nOJieBKM-3KOHOMKM (10), GojIbUiOÍÍ (11) M yHrypCKOM (12) nOJieBOK. 

3aKacnMMCK0M H MMAAeHAopcjDa. Y SKOHOMKM nj ien^Han nacTb B CBOK> 
I 

onepef lb HeoflHopoßHa M COCTOHT M3 OT^ejibHbix KpwBbix. RIOCJIE^HME MOJK-

HO CHMTATB NJIEN^AMM ôo j i e e HM3KOTO paHra. Y öo j ibmow nojieBKM Bce 

NPN3HAKM coeAMHeHbi B eflMHoii MOLU,HOM KPMBOÎI. Bce NPN3HAKN 3#ecb Bbi-

coKOKoppejiMpoBaHbi m HeT paHee HaóJHO/jaBuieiícH aBToiioMHOCTM Hexo-

Topbix H3 h m . Bbi^ejiMTb ecTecTBeHHbiíí nj ien^Hbii i ypoBeHb Hejib3H. 
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BBIROFLHO OTjiMHaeTCH OT n o c j i e ^ H e w xoppc j i a i jMOHHaH C T p y K T y p a n e p e n a 

v H r y p c x o M nojiGBKM ( 6 A ) . 3 ^ e c b CHOBa npGßCTaBJiCHbi a b g OTflCJibHbic 

KpMBbie, KaK TO MMGJIO MeCTO y OÖbIXHOBGHHOM nOJIGBKM. r i j ief l^HblG ypOBHM 

ncpBon xaTGropMM y S T O M r p y n n b i B M ^ H O HG C0Bna,n,aiOT flpyr c A p y r o M 

M paBHbi : A J I H nojiGBKM-SKOHOMKM Tj = 0,550, A J I H y H r y p c K o i i — 0,480 M ,zym 

ÖOJIbUIOM MCKyCCTBGHHO BblÓMpaGM TaX2KG 7] 0,480. B nj IGHßaX BTOpOÍÍ  

KaTGropMM OHM COOTBGTCTBGHHO paBHbi : 7] = 0,700, Y] = 0,690, r¡ = 0,640. 

B nJIGHßaX TpCTbGM XaTGrOpMM COOTBGTCTBGHHbIG 3HaMGHMH TaXOBbK 

rj — 0,850, 7] = 0,810, r¡ = 0,790. MHTGPGCHO, HTO B NJIGFLßAX NCPBOII xaTG-

rOpMM ßJIH ÖOJIbLUOM nOJIGBXM HGJIB3H ÖbIJIO npf lMO BblÖpaTb njIGHßHblM 

vpOBGHb, HO B nJIGflßaX BTOpOÍÍ XaTGTOpMM OH OnpGAeJIHGTCH JIGrXO. y 3T0M 

r p y n n b i BM,O,HO BOOÖLLJG B SOJIBLLIMHCTBG c j i y n a c B y^AGTCÍI BbiÖMpaTb GCTG-

C'TBGHHblG rpaHMU,bI M O X f l y nJIGflßHblMM M MCJKnjIGHAHblMM OÖJiaCTHMM 

CBH3GÍÍ. 

Ha xoj ibu,GBbix rpac|)Mxax n c p B o n - T p c T b c i i xaTGropMM AJIJI noj iGBXM-

3XOHOMXM (10 A, B, C) BCG npM3HâXM, 3a MCXJHOHCHMGM MIII, OÖ'bGAM-

HGHbl B njIGHflG. ^aJIGG Mbl BMflMM, x a x nOCTGnGHHO BblCBOÖOJXflaiOTCH 

1 U 3 P , 3aTGM JX3P, B H M H K . O c T a c T c n Bb i c oxoxoppG jn i poBaHHb iM x o M n -

JÏGXC npM3HaXOB, COCTOÍHHMM M3 0"4, KBH, CIII, 3III M JXJX. TaXOB >XG 

B OÔmHX HGpTaX npOL^GCC BbinaflGHMH npM3HaX0B M3 nJIGflflbl y yHrypCXOM 

M ÖOJIbLUOM nOJIGBOX. OßHaXO, H K M B nJIGHflaX TpGTbGM XaTGrOpMM BCG 5KG 

TGCHO CBH3aHa C HaÖOpOM OCTaiOUJiMXCH npM3HaX0B (CM. rpa4)MXM 11 — A , 

B, C M 12 — A, B, C). 

CB0G06pa3MG XOppGJIflIJ,MOHHbIX nJIGHfl y pa3HbIX BMAOB M MX CTpOGHMG 

MOJXHO j i ynn iG npG/jcTaBMTb n p n paccMOTpGHMM MO^GJIM xoppGJiHi jMOHHoro 

HMJIMHflpa ( T c p G H T b G B , 1960). 3 T 0 MbICJIGHHOG npCflCTaBJIGHMG MMGGT 

4 )OpMy IJMJIMHflpa. B OCHOBaHMM Gro JIG2KMT XOppGJIHUMOHHOG X0JIbU,0 TMna 

rpa4)MXOB 7 — 1 2 . H a o x p y j x H o c T M noMGmGHbi TG >XG n p M 3 H a x n M OHM n p o -

/lOJiJxaiOTCH BBGpx, n o CTGHxaM DiMJiMHApa. E r o Bb icoTa r p a A y n p o B a H a r MJIM 

tj, nOSTOMy, GCTGCTBGHHO, HTÖ HG MOJX6T ÔblTb ÔOJIbLUG 1,00. H a ßHG  

JTMH^pa HaXOAHTCH BCG CBH3M ^aHHOM CMCTGMbI npM3HaX0B (B HaiIIGM CJiy-

HaG 45^) . n o MGpG nOA'bGMa HaBGpX CBH3M yMGHbHiaiOTCH M B XaXOM-TO MO-

MGHT CTaHyT HCHO BMflHbl nJIGHflbl nCpBOM XaTGTOpMM. ELU,G BblUIG Mbl 

yBMflMM nJIGHAbl BTOpOÍÍ M TpGTbGM XaTGTOpMM. H a C3M0M BGpilIMHG npM 

7, = 1,00 BCG npM3HaXM paCna^yTCH M C03AaAyT C B O M COÖCTBGHHbIG G A M -

HMHHblG nJIGHAbl. HaiUM XOJIbIJCBblG rpac£)MXM GCTb pa3JIMHHbIG nOncpGH-

KbiG, a rpac£>MXM BapMai^MOHHbix pa^OB ( 1 — 6 ) — npo,noj ibHbi6 CGHGHMH 

• KOppGJIHI],MOHHbIX IJMJIMHflpOB. HjIGHAHblG ypOBHM OTMGHaiOT Ha BbICOTG 

HMJIMHApa TOHXM, BOXpyr XOTOpblX npOMCXO^HT CB0G0Ôpa3HbIG «CrymGHMf l » 

M « p a 3 p G Ä G H M H » XOppGJIHU,MOHHbIX CBH3GM B XOppCJlHIJ,MOHHOM CMCTGMG 

npM3HaX0B. 
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4. TeMnbi H xapaKTep pocTa npn3HaKOB. 

Mcc j i e f lOBaHMe p o c T a n p n 3 H a K 0 B n03B0JineT n o j i y H M T b A o n o j i H M T e j i b H b i e 

^ a H H b i e 0 BMßOBblX OTJIMHMHX M 0 pOJIM OTAeJIbHblX npH3HaK0B. OHf iHb 

yAOÖHa o6in,eM3BecTHaH c| )opMyj ia a ju i o i v i eTpMHecKo ro p o c T a : y = b x " 

Kor/ja MCCJie^YETCH p o c T n p n 3 H a K a y OTHOCMTej ibno KaKMx- j iMÖo O6IH;MX 

pa3MepaB x. O c o ó e H H o H M T e p e c e H S K c n o H e T a, BbipaxcaioiHMM C K o p o c T b 

p o c T a n p M 3 H a x a y (KOHCTaHTa paBHOBecwa ) . K o H C T a H T a H a n a j i b H o r o p o c T a 

( b ) e c T b Bej iMHMHa rip0M3B0,a,HaH OT c p e ß H M X 3HaneHMH OÖOMX n p n 3 H a K 0 B , 

n o OHa He MMeeT CTOJib H c i i o r o ÖMOJiorMHecKoro CMbic j ia . 

Taö j im ja 4. 
KoHCTaHTbi CKopocTM ajuiOMeTpwHecKoro pocTa (a) HeKOTopwx npii3HaK0B nepena 

OTHOCMTejibHO ero oGmefi AJIMHM. OHM HBJIHIOTCH CPEAHMMM AJIH Kara/ioro BMßA. 

ÍIpii3ua¡c y. arvalis M. transcasplcus M. D i i d â e n t l o r f f i 

KFÍ-01 104 0 961 + 0 02 10 0 817 + 0 096 26 0 977 + 0, 064 

H1C-04 104 1 283 ¿ 0 217 10 1 156 + 0 322 26 1 333 + o, 181 

MŁ-04 104 0 140 0 125 10 0 063 + 0 370 26 0 427 + c, 274 

CD-01 104 1 277 + 0 053 10 1 121 + 0 289 26 0 990 + 0 139 

3111-04 104 û 885 + 0,232 10 0 652 + 0 149 26 0 577 + 0 107 
B4-04 96 0 268 + 0 154 6 0 596 + 0 125 26 0 298 + o, 236 

M oeconoraus 11. for t i s M. unçurensis 

KE4-04 111 0 924 ± 0 OJO 28 0 975 + 0 003 27 0 825 •t 0 044 

HK-04 105 1 491 + 0 069 28 1 021 + 0 013 27 1 095 + 0 055 
líill-OM 101 0 405 + 0 113 28 0 454 + 0 028 27 0 424 + 0 206 

Clii-OH 106 1 090 + 0 254 28 0 917 + .0 009 27 1 10? + 0 107 

31-04 110 0 875 + 0 091 28 0 369 + 0 009 27 C 691 + 0 104 

B4-04 57 0 649 + 0 251 28 0 585 
-

0 008 27 0 446 i 0 111 

M 3 J i M T e p a T y p b i ( F r i c k , 1961 ) HCHO, HTO KOHCTaHTbi M o r y T CMJibHo 

OTJIMHâTbCH y pa3JIMMHbIX nOJIOB, p a c , nOnyj IHl íMM, B03paCTHbIX CTaflMM, 

Ce30HHbIX nOKOJieHMH M T. fí. O f lHaKO, KOHCTaHTbi pOCTa M0>K40 O n p e A e -

JlMTb M flJIfl B c e r o BMfla B U,ejIOM, eCJIM HeOÖXOAMMO BbIHCHMTb, B HeM 3 a -

KJIIOHaiOTCH OTJIMHMfl OßHMX BMßOB nO O n p e A e j i e H H b I M n a p a M npH3HaK0B 

OT ßpyrnx, ÖJIM3KMX BMAOB. MOJKHO nOJiyHaTb BHyTpMBHAOBbie M OÔLLjeBM-

/iOBbie KOHCTaHTbi a j iJ iOMeTpwM ( F r e y e , 1961) . P a H e e Mbi n o j i y n a j i M 

06II ] ¡eBMfl0Bbie n a p a M e T p b i M3MeHHMB0CTM M K o p p e j m u M n n p i i 3 H a K 0 B ,O;JIH 

BMFLA B i j e j iOM. B FLAHHOM pa3/i;ej ie MOXHO o n p e ^ e j i M T b oö i i i eBMAOBbie KOH-

CTaHTbi a j iJ ioMeTpMM. M b i B b i ö p a j i w npM3HaKM K E H , H K , M I I I , C I I I , 3 I H 

M B H M MCCJie^OBaJIM MX POCT OTHOCMTejibHO O H . / íaHHbie l i o KOHCTaHTaivI  

CKopocTM p o c T a n p M B e ^ e H b i Ha TaÖJiMije 4. 
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B Heíí RIPEFLCTABJIEHBI FIOMTM Bce M3BecTHbie TJ-mbi aj iJiOMeTpmi. sHaHTwo-

MGTpMH ( a < 0 , aöcojiKDTHoe yMeHbii ieHMe npM3Haxa) , OTpuqaTe j ibHan a j i j i o -

MeTpMH (1 > a > 0, OTHOCMTejibHoe OTCTaBaHwe pocTa nacTHoro npw3HaKa 

OT o6ui;ero), TUN pocTa , 6JIM3KMM K n30MeTpnM — paßeHCTBy pocTa OÖOMX  

npM3HaxoB m no j io jKMTej ibHaa ajiJiOMeTpiiH (a > 1, ó o j i e e öbicTpbiM pocT 

MACTHORO npw3Haxa ) . y OÔBIXHOBEHHOII IIOJIGBKH KB1!, 3III M BH UMEIOT 

OTpMi^aTejibHyK) ajuiOMeTpwio, MLLI — sHaHTiioMeTpMio, a H K m C I I I — 

ITOJIOJKMTeJIbHyK) aJIJIOMeTpHK). y 3aKacnMMCK0M nOJieBKM, KaK MOÄHO  

BM^eTb M3 TaÖJIMI^bl, COXpaHHIOTCH Te } x e TMnbl pOCTa npM3HaX0B, HO OH B 

OCHOBHOM MeHee SHeprwHeH. ^e r eHepa i jMH M I I I MeHbHie, a pocT B H ö o j i e e  

3HeprnHHbiíi . y noj ieBXM MnAßeHf lopc^a oTpuLjaTej ibHaH ajiJiOMeTpwn K B H  

m no j io jXMTej ibHaa — H K Bbipa>xeHbi cmibHee , neM y oöbixHOBeHHoii n o -

Tao.FiHna 5. 

I7pe,zjejibHŁ>ie pa3HOCTW n3MeHHMBOCTH npw3HaKOB no KcocfcxtrnT^nenTaM Bapwax^MM (jie-
Baa nacTb) w KOHcranT cicopocTn pocTa (npaBan nacTb) y Bcex 6 bhaob nojieBOK oß- 

HOBpeMeiIHO. TaK MO>KHO OLteHMTb TaKCOHOMMHeCKyłO 3IiaMHMOCTb npi1'3HaKOB. 

IlpH3HaK 
Pa3IiOCTB, 

c% 
y 6 BHflOB 

npH3HaH 
Pa3HOCIŁ,A  

oC 
y 6 BiiaoB 

OH 1 77 KOT-OH 0 160 

KEM 2, 36 HK-OH 0 470 

HK 3, 15 MUI-OH 0 901 

J3P 2, 22 CIU-01 0 360 

U3P 6 20 3IÜ-04 0 308 

ME 3 25 BH-OH 0 361 

CCI 4 34 

31 3 S'O 

BH 3 64 

m 3 07 

jieBXM, o^Haxo c reneHb 3HaHTM0MeTpnn M I I I T a x x œ öoj ibme. C11I HMGCT 

y x e xanecTBeHHo M H O Í Í pocT To j ibxo oTpmjaTej ibHy io a ju ioMeTpn io . TeM i i b i 

pocTa B H 6JIM3XM X TaxoMy oöbixHOBeHHoi i noj ieBXM u 3HaHWTejibH0 MeHb-

rne, neM y 3axacnn í í cxoM. 

PH^OM xanecTBeHHbix ocoôeHHOCTeii OGJIA^aiOT / ipyrue BM^BI. K B H x a x 

ii panb i i i e MMeeT T o j i b x o OTpmjaTe j i bHy io ajiJiOMeTpino. POCT H K MMEET 

LUHpOXMM ^Hana30H OT BblCOXOM nOJIOJXMTejIbHOM ajIJIOMGTpilH, CBOM-

CTBeHHOM no j i eBxe - sxoHOMxe flo pocTOBbix npo i j e ccoB , 6JIM3XMX X M30-
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MGTpMM (Sojibinan M yHrypcKan noj ieBxn). Ho MHI BO Bcex cJiynaHX MMSCT 

TOJIbKO OTpMI^aTeJIbHyiO aJIJIOMeTpMK) M 3HaneHMH TaKOBOM ÓJIM3KM y 3TMX 
o BM/JOB. Tax no STOM OCOSCHHOCTM Äße paccMaTpMBaeMbie rpynnbi BM^OB  

pa3flejIHK>TCH flOBOJIbHO HeTKO. POCT CHI nOHTM OAMHaKOB y nOJIGBKH-3KO-

HOMKM M yHrypcKoi i , HO óojibuiaH nojieBKa KanecTBeHHO OTJiMnna OT yHryp-

CKOM OTpni^aTejibHOM ajuiOMeTpuew CHI. 3HI M B H Bcio^y MMeiOT oTpn-
uaTejibHyio ajiJiOMeTpmo pa3JiMHHOM cTeneHM, HO STO x e öbi.7io npeßCTaB-
jieHO M y ßpy rnx BMAOB. 

KoHCTaHTbi pocTa, BepoHTHO, Kax m flpyrne paccMOTpeHHbie ÖMOMeTpw-

necKMe noKa3aTejiH MoryT yxa3biBaTb Ha pa3Hyio poj ib OT^ejibHbix n p n -

3HaxoB. ^eiicTBHTejibiio, BbiôepeM Han6ojibmMe M HaMMeHbiune 3HaneHMH  

KOHCTaHT cKopocTM pocTa flaHHoro npn3Haxa cpe^M Bcex 6 BM/TOB (xaK MŁ I  

flejiajiM paHbuie) M pa3H0CTM npwBe^eM B TaßjiMije 5, npaßan nacTb. Han-

MeHbmaa pa3H0CTb MejKBMßOBbix OTJIMHMM pocTa xapaxTepHa ßJIH K B H . 

n o flpyrHM npn3HaKaM pa3HOCTw 3HaHMTejibH0 öoj ibme. TaxMM 0Öpa30M 

pe3yjibTaTbi ajijiOMeTpnHecKoro aHajiM3a Bi io jme corjiacyiOTcn c flaHHbiMM, 

nojiyneHHbiMM npn M3yneHMM BEJIMHMH M3MGH4MBOCTM M CBH3ew STMX npn-
SHaKOB. 

IV. flMCKYCCMH 

B HacTOHHi,eM coo6m,eHHM Mbi paccMOTpejiM OCOSCHHOCTM npn3HaxoB  

Hepena HexoTopbix oneHb 6JIH3KHX BM#OB najieapKTMHecKMX cepbix no-

jieBOx. Mx c|DMJioreHeTHHecKaH 6jiM30CTb, noBM^MMOMy, He npe^nojiaraeT  
HajiMHMH KOHBepreHijMM M napajTJiejiH3M0B pa3BHTHH. IIocjie^Hee öojiee 
CBOMCTBeHHO ßaJieKMM BMfl3M. BHOMeTpMHeCKMe MeTOAHKM, npWBefleHHbie 

3,o;ecb, K a x f l a a no CBoeMy ocBeinaeT cBoeo6pa3we M poj ib OTßejibHbix npn-

3HaxoB. HanpwMep, n3MeHHHBOCTb npn3HaxoB ecTb MHoe HBjieHMe, NEM MX  

CBH3M. 3TM nocj ie^Hne ecTb Apyroe ABJieHwe, HĆM pocT npn3HaicoB. O^Ha-

KO, nojiyneHHbie corjiacoBaHHbie pe3yj ibraTbi yxa3biBaiOT Ha 3HaHMTejib-

Hyio CTeneHb MX cBH3aHH0CTM, xoTopy io MONCHO npe,o,nojiaraTb M TeopeTM-

necKM. HeM MeHbuie CBH3aHbi o6a npM3Haxa, TeM öo.nbme CTeneHb MX M3-

MeHHMBOCTM. HeM CMjibHee pacTyT npM3HaxM, TeM CMJibHee xoppejiHijMH 
MejKfly HMMM. n03T0My a 6 o H b - P a M M H c K a (C a b o ń - R a c z y ń - 

s k a , 1964) HaGjiioAajia BbicoxMe CBH3M sjieMeHTOB 4epena y MOJiOßbix, 

TO-ecTb óbicTpo pacTymnx ocoôeM 3aMU,a-pycaKa. B HaniMx ^aHHbix MHI  
noHTM Bceiyja o6pa3yeT coöcTBeHHyio e^MHMHHyio n j ien^y B njieii,n;ax nep- 

BOM KaTerOpMM. B TO >xe BpeMfl Mbi BMßejIM, HTO M3MeHHMB0CTb ee HaM- 

óojibiuaa cpeAM npoHMx npM3HaxoB (B oômeM) M MOKBMßOBBIE OTJIMHMH no  

M3MEHHMBOCTM M H I HanöojibiuMe. TaKOBbi M pe3yjibTaTbi AJIJIOMETPMHEC- 

Koro aHajiM3a: HaMÔojibinne MOKBMßOBbie OTJIMHMH npe^cTaBJieHbi MMCHHO  

no TeMny pocTa M H I — OH. 
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OGmne 3aK0H0MepH0CTM M3MeHHHBocTn npM3HaKOB nepena rpbi3yH0B 
x o p o m o M3BGCTHM. B M H O R P A F L Ö B (1922) YKA3BIßAET, HTO HANMEHEE 

M3M6HHMBbI M03r0B0M Hepen M CTpoeHMe 3y6HOil CMCTCMbl. BwCLIiepajIbHblM 
nepen, HanpoTMB, BecbMa M3MEHHMB. 3y6Han cwcTeMa Tojxe AOBOJIBHO M3-

"vtGHHMBa (H e r r e, 1964), ecjin paccMaTpußaTb ee OT^ejibHO. IIpMMepoM 
MoryT nocjiy>KMTb M3BecTHbie TepnojioraM Bapnan;nM M3 y oobixHOBeHHoii 
nojiGBKM. M3MeHHMB0CTb nepe,o;Hnx OTAejiOB Mepena OÖBIHHO oßtHCHneTCH 
M0pcJ)0-C|DYHXLI1M0HajibHbiMM n p e o 6 p a 3 0 B a H H H M n MX B x o A e 0 H T 0 r e H e 3 a : 

rpbi3ymeii ^eHTejibHOCTbio, npnxpenjieHMeM pa3BHBaK)mencH >xeBaTejib-
Hoii MycxyjiaTypbi, POCTOM npM3HaxoB (P o c c o JI M M O, 1959; M a z a k , 
1962; B o p o H i ^ o B , 1963; K p M B o m e e B , 1963). B oömeM, oßHaxo, 
H3MGHHMBOCTb npH3HaX0B Hepena MeJIXMX rpbI3yH0B CkMTaeTCH He3HaHM-
TejibHOM BCJieACTBMe ßojibmoM OAHopoAHoeTM ero 3J16M6HTOB. HanpuMep, 
K o x p y M ( C o c k r u m , 1954) npnBOfljiT c°/o MHOTMX nepenHbix npw3Ha-
XOB 6ejioHoroii ojieHbeii Mbimw, n Hanöojiee M3MeHHHBow oxa3a.7iacb JXJX 

(4,20). Harnw ^aHHbie, x a x BMAHO M3 Ta6jinu;bi 2, ßojiee pa3Hoo6pa3Hbi, Tax 

xax MM MccjieflOBajm He OT,n,ejibHyio nonyjiHu,MK) ( xax KoxpyM) , HO CTpe-

MMJIMCb nOJiyHMTb OÖmeBMßOBbie XOHCTaHTbl. 

BecbMa BajxHbiMM CHMTaioTCH MCCJieflOBaHMH no ajui0MeTpnMecx0My poc-
Ty MjiexonMTaiom;Mx, o neM CBH,n,eTejibCTByeT 3HaHMTejibnoe xojinnecTBO 
cooTBeTCTByiom;MX paßoT. BeponTHo, nexoTopbie OCOGCHHOCTM pocTa reHe-
TMHecxM 3axpenjieHbi M npeflCTaBJineTCH MHTepecHbiM MX onpe^ejiMTb. 
B jiwrepaType ocBemaiOTcn TeopeTii*iecxne acnexTbi ajuiOMeTpMM ( F r e y e, 
1961; F r i c k, 1961; R ö h r s, 1961) M xoHxpeTHbie .naHHbie no Mopc^o-
jiornn M cMCTeMHTMxe MjiexonMTaiomMx. Cpefln nocjie^Hnx MOÄHO OTMe-
TMTb paöoTbi B a p a H O B O M (1957; 1958), O e ü ^ e p a M C H M M O -

n e c x y , F e i d e r & S i m i o n e s c u , 1961), K M H r a M 3 JI e c£> T e - 
j ) M y ( K i n g & E l e f t h e r i o u , 1960), X i o x n H r a y 3 a ( H ü c -
k i n g h a u s, 1961) no cncTeMaM BHyTpeHHnx opraHOB M nepena pa3JiMM-
Hbix CMCTeMaTnnecxpix rpynn rpbi3yH0B. MHorne aBTopbi OTMenaiOT ßojib-
IIIMe M3MeHeHMH 3HaneHMM XOHCTaHT pOCTa B 3aBMCMM0CTM OT cöopa Ma-
Tepnajia n pa3JiMHHbix c|)opM BHyTpnBnflOBoii M3MeHHHBoeTM. r ipn onpe^e-
jieHHM XOHCTaHT Hy>xHo oroBapnBaTb Te ycjiOBMfl, npn xoTopbix OHa nojiy-
neHa. O^Haxo, BO3MO>KHO m npnMeHeHwe oömeBMflOBbix XOHCTaHT TeM cno-
COÖOM, xoTopbiii Mbi noxa3ajin Bbiuie. CpaBHeHMe pocTa OAMHaxoBbix npw-
3HaxoB y pa3Hbix BHAOB noxa3bmaeT Te ocoßeHHocTM, no xoTopbiM BMABI 

GTJiMHaioTCH APyr OT #pyra. Tax, MBI Bbiuie noxa3ajin, HTO Bce 6 BM,ZJOB 

cxo^Hbi no TeMny pocTa K B H OTHOcnTejibHO OH n 0 T 0 M y , MTO GbiJia npefl-
CTaBjieHa Tojibxo OTpnijaTejibHaH ajuiOMeTpna. Tun pocTa MULI pa3AeJineT 
2 rpynnbi. K OAHOM OTHOCHTCH 06bixH0BeHHan, 3axaciiMäcxaH n nojießxa 
MHAfleH/jopi^a (sHaHTHOMeTpwH MIII), a xo BTopow — nojießxa-axoHOMxa, 
6ojibmaH M yHrypcxan nojieBxw (oTpnijaTejibHaH ajuiOMeTpun MIII). Ko -



BnoMeTpuHecKoe wccJieAOBaime npn3HaKOB nepena nojieBOK 129 

UEHHO, 3TM r p y n n b i Hej ib3H CHMTaTb CMCTeMaTMHecxMMM. OHM BepoHTHee 

Bcero xapaKTepM3yiOT HexoTopb i e nepTb i n j iaHa cTpoeHwa n e p e n a STMX  

rpbi3yH0B. T a x n e o6m;ne nepTb i MM HaSjno/jaj in M n p n aHa j inse x o p p e j i n - 

UMOHHOM C T p y x T y p b i Hepena n o j i e B o x MMAAEHFLOPC^a M 3aKacnMMCX0M. 

BMOMeTpMHecKoe Mccjie^OBaHMe nof lTBep^KAaeT M HepaBHOSHanHOCTb OT-

Ae j ibHbix npM3HaxoB. M o p c ^ o j i o m n e c K a H HepaBH03HaTiH0CTb npM3HaxoB 

O6MEM3BECTHA — OHM oTjiMHaiOTca no aóco jnoTHbiM pa3x\iepaM, M3MeHHM-

BOCTM M n o CJ3M3MHECXOM C T p y x T y p e . 3 A e c b y^OSHO ocTaHOBMTbca Ha T a x c o - 

HOMMHeCXOM HepaBH03HaHH0CTM. IIOCJieAHHH COCTOMT B TOM, HTO O^HM npM-

SHaxM Soj iee , A p y r n e MeHee BaxcHbi B cMCTeMaTMKe. OS STOM roBopMT 

M a M p, M Ap. (1956). B3HTbie HaMM npM3HaxM BKjnonaj iM naMftoj iee M HSLVL- 

MeHee xoppe j iMpoBaHHbie , M3MeHHMBbie M p a c T y m n e . T e p e H T b e B 

(1959) CHMTaeT n a n S o j i e e xoppe j iMpoBaHHbie npM3HaxM, MH^MxaTopbi,  

TaxcoHOMMHecxM Hanóo j i e e 3HaHMMbiMM, a Mbi noxa3a j iM ( K a H e II, 1964a), 

MTO OCOÓeHHOCTM KOppejIHU,MOHHOM CTpyXTypb l MOryT yxa3b !BaTb Ha CXOfl- 

CTBO MJIM pa3JIMHMH OTflej IbHblX BMflOB. Ba>KHaH TaKCOHOMMHeCKaH 3HaHM-

MOCTB O6LU,MX pa3MepoB n e p e n a no f lTBep jKAaeTca TpeMH Mcn0Jib30BaHHbi-

MM ÓMOMeTpMHeCKPIMM MeTO^MXaMM M n03B0JIfleT TOBOpMTb O ÓOJIblUOM pO-

JIM O6LU,MX pa3MepoB B CMCTeMaTMKe Mj iexonnTaio iUMX. 

r iopH^OK Bbina^eHMH npM3HaK0B B KOppeJIHLJMOHHblX I^MJlMHApaX B He- 
x o T o p b i x c j iynanx y x a 3 b m a e T Ha nponcxo jK f l eHMe OTAe.jibHbix sjieMeHTOB. 

HanpMMep, y MHOTOX BMAOB JX3P M I I I 3 P BbinaflaiOT B n j ien^ax BTopon  

M TpeTbe i ł xaTeropMM. 3HaHMTej ibH0 ocj iaSeBaiOT Tax>xe CBHSM H K M, OT- 

nacTM, JXJX. 3TO j i e r x o noHHTb, 3Han, HTO / I 3 P n L I I 3 P OTHOLU6HHH K CO6- 

CTBeHHO n e p e n y He MMCIOT, H K ecTb n o x p o B H o e oxocTeHeHMe (He Tax TecHO 
CBH3aHa c 3aMemaioLu,MMM oxocTeHeHMHMM), a JXJX HeceT cfiyHKijMM nMi i je-

EapeHMH. M H I — STO OCOSBIM npM3Hax, MMCIOIUMM, BM^HO, flMarHOCTMHec-

xoe 3HaneHMe. HanpMMep, n p n ero HOMOUJ,M flMarHOCTMpyeTCH n o ^ p o A  

y3K0HepenHbix n o j i eBox ( subgenus Stenocranius). Ma j i an cTeneHb H3MeH-
HMBOCTM o S m n x pa3MepoB n e p e n a MJiexonnTa iomMx y x a 3 a n a Ha npMMepe 

n e p e n a nej ioBexa ( P e a r s o n & D a v i n , 1924) n T enepb OHa no,n,TBep-

łK^aeTCH M Ha n o j i e B x a x . OcTa j i bHb i e npM3HaKM, x a x BMU,HO M3 Bcex n p n -

MeHeHHblX MeTOAMK, COCTaBJIHIOT MepapXMHeCKMM pHfl, n opH^ox x o T o p o r o 

He y^aeTCH ycTaHOBMTb. 

HaMÓoj i ee 3aMeTHbi OTJIMHMH 6JIM3XMX BMAOB no OSLUMM pa3MepaM n e -

pena . M b i y>Ke npMBOftMJiM ¿jaHHbie AJIH oSbixHOBeHHOM nojieBKM B cpaB-

neHMM c 3AXACNMMCK0M M OTMenajiM BbicoxMe 3HaneHMH xpHTepneB cym,e-

CTBeHHOCTM OTJIMHMM n o BCeM npM3HaxaM. B o o m e i l CJIOJXHOCTM Mbi n p o -

CMOTpeJIM 1800 HepenOB OSbixHOBeHHOM nojieBKM, HO BCTpeTMJIM TOJIbXO 

I 3X3. c O H = 28,5 MM. Y 3axacnnMcxoM n o j i e B x n B3poc j ib ie OCOSM MMeiOT 

K B H , HAHMHAN c 28,0 MM. Y STMX 2 BM^OB c y m e c T B y e T HOHTM a6cojnoTHbiM 

XMaTyc B OSIIJMX pa3Mepax nepena . n o j i e B x a MM/meH^opc^a Tax rae 3Ha-
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HMTeJIbHO 60JIbliie OÖbIXHOBeHHOM, XOTH MeHbULie 3aKaCnMMCK0M. KpMTepMH 

CymeCTBGHHOCTM OTJIMHMM TaX>Xe Bbipa^XaiOTCH BbICOXMMM U,Mc£>paMM. 

OcTajibHbie npM3HaKM KoppeJIHTMBHO CBH3aHbi c O6LU,MMM pa3MepaMM; OHK 

Tax>xe öojibi i ie y STMX BMZJOB B CPABHEHMM c OÖBIXHOBEHHOM noj ießxoi i , 

XOTH Taxwe OTJIMHMH öo j iee crjia>xeHbi. OßbixHOBeHHan noj ießxa OTJIM-

HaeTCH OT 3THX 6JIM3XMX X HEIL BMßOB M nO OCOÖeHHOCTHM XOppeJIHIJMOHHOM 

M ajiJiOMeTpMHecxoM CTpyxTypbi nepena. M b i paHee noxa3aj in ( K a H e n, 

19646 ) PA3JIMHME B RPA^MEHTAX r eorpac^MHecxoM M3MEHHMBOETM npM3Ha-

XOB 06BIXH0BEHH0M N 3axacnnHcxoii noj ießox. B a m e H M H a (1964) Tax -

X E CHMTaeT, HTO pa3Mepbi OÖbIXHOBeHHOM noj ieBxn c 3ana/J;a Ha BOCTOX 

cxopee yMeHbiuaioTCH, a pa3Mepbi 3axacnnMexoM noj ieBxn He yx j iaAb i -

BAIOTCH B STOT rpaflneHT. O H A CHMTaeT, HTO xpynHbie C£>opMbi HAßBMßA 

arvalis, oÖMTaiOLUiMe no xpaHM HACTOHMEII M. arvalis ( P a l 1.) ecTb OT-

FLEJIBHBIE BMABI. SxojiorMHecxMe oco6eHHocTM 3axacimHCxon M 06bixH0-

BEHHOII no j ießox oneHb 6JIM3XM a B BI A O B, 1962 ) , HTO noATBep>x,n;aeT 

MX TaxeOHOMMHeexyK) 6 j IM30CTb. 

H e T coMHeHMH M B TOM, HTO n o j i e ß x a MMFL,ii;eHflopc|Da e c T b e a M 0 C T 0 H T e j i b -

Hb i i i BMfl, n o c x o j i b x y n o s x o j i o r M M , nMTOj iorMM ( T o b i a s , 1956 ; M a t -

t h e y & Z i m m e r m a n n , 1961 ) M n o H e x o T o p b i M MopcjDOJiorMHecxMM 

OCOÖeHHOCTHM, paCCMOTpeHHbIM 3AeCb, OHa AOCTaTOHHO HeTXO OTJIMHaeTCH 

OT OÖbIXHOBeHHOM nOJieBXM. M a T T 3 M I ^ M M M e p M a H H ( 1 9 6 1 ) He 

CHMTaioT, HTO O H a npMHa^JIEJXMT r p y n n e BMAOB, 6JIM3XMX oöbiKHOBeHHOM 

n o j i e ß x e , HO cBH3b iBa ioT e e c M . ajbbreviatus, oÖMTatoiJueii Ha o c T p o B a x B e -

pMHroBa M o p n . O ß H a x o I I I B a p i ; ( 1 9 6 3 a ) CHMTaeT, HTO LjMTOJiorMHecxMe 

A 0 x a 3 a T e j i b C T B a , npnBOf lMMb ie n o c j i e A i M M M a B T o p a M M He HBJineTCiJ p e r n a i o -

IIJMMM BCJieflCTBMe B03M0JXH0M XOHBepreHI^MM. COBOXynHOCTb ASHHblX , 

n o e r o MHCHMIO, AOCTaTOHHa AJIH T o r o , HTo6b i BbiBOßMTb n o j i e ß x y M M A A G H -

AopcjDa OT C T e n H b i x BMAOB TMna arvalis. 

I Ioj ieBxa-sxoHOMxa no CBOMM pa3MepaM Haxo^MTCH npMMepHO B Ta-

XOM >xe cooTHomeHMM x yHrypcxon M ßojibinoM nojießxaM, x a x oßbixHO-

BeHHaa x 3axacriHMCxoM. ^eMCTBMTejibHO, M3 Tpex BM^OB OHa caMan Meji-

xan. /^0CTaT0HH0 neTxo OTJiMnaiOTca Mejx^y COÖOM yHrypcxan M ßojibman 

noj ießxa. 3TM OTJIMHMH öbiJiM BM/jHbi npn Mcn0Jib30BanMM Bcex Tpex 6MO-

METPMHECXMX METOAMX. E ß B A JIM npaBOMepHO 3TM M o p c p o j i o r M M e c x M CTOJIB 

OTJiMHHbie BM^bi coeAMHHTb B e^MHbiM BMA, Kax STO npe;j,jiaraiOT cßejiaTb 

ynoMMHaBiHMecH Bbime aBTopbi. 

B npMBeAeHHoii paHee TaojiMLje 3 HaMÖojiee CMJibHbie cTeneHM Mopcjao-

j i o r M H e c x M X OTJIMHMM n o Bej iMHMHaM n p M 3 H a x o B OßHAPYJXMBAIOTCN MMCHHO 

M e x f l y oneHb 6JIM3XMMM BMßAMM. Taxoßo nojio^xeHne npn cpaBHeHMM 

oßbixHOBeHHOM M 3axacnMMCxoM, yHrypcxo i i M 6oj ibinon noj ießox, nojieBXM-

3XOHOMXM M 6 o j i b i n o M . OTJIMHMH NPEßCTABJIEHBI n o B c e M MJIM IIO ö o j i b i n n H -

CTBy npM3HaxoB. B ß p y m x napax cTaTMCTMnecxMe OTJIMHMH ropa3AO MeHb-
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m e . Co3,n;aeTCH MHeHMe, H T O 6j iM3Kne B M A M Me>K,zjy COOOM O T J I M H A I O T C H 

cmibHee , neM 6o j i e e /jajiexMe, M B O C H O B H O M S T H OTJ IMHMH N P E A C T A B J I E H B I no 

OGLLJMM pa3MepaM. E M O J I O R M H E C K M M CMBICJI 3Toro Bnoj iHe N O H H T E H . B J I M 3 K N E 

B M A B I nacTO o6nTaK)T c0BMecTH0, M T a x n e MOP^o j i o rnnecKMe OTJ IMHMH 

ecTb nacTb o6m;ero KOMnjienca npncnocoGjieHMM, HanpaBJieHHbix Ha Me>K-

EMAOByiO M30JIHU,MK), yMeHbHieHMe B03M0JKH0CTM B C T P E H M Me>KBMAOBOH 

KOHKypeHLJMM. 3 T 0 ecTb HaCTb MGJKBM^OBblX OTHOHieHMM 6jIM3KMX BMAOB. 

V. BhIBOABI 

1. B nepene MCCJIEFLOBAHHBIX BMAOB cepbix nojieBOK B o6meivi HawweHee M3M6HHMBBI 

c6mne pa3Mepbi, 3aTbiJioHHbin OT^eji M, oTHacTM, npn3naKM 3y6noii cwcTeMbi. Eojib-
moii CTeneHbio HSMCHHHBOCTM o6jiaAaioT nepeAHMe OT^ejibi M cxyjiOBan iHMpMHa, 
a HAN6OJIBMEM, B O6MEM, ME>KRJIA3HIIHHAH NJMPMHA. 

2. KoppejiHUMOHHan cTpyKTypa nepena 6JIM3KMX BMAOB nojieBOK wweeT pma 3Ha-
HMTeJIbHblX OTJIMHMH. BMAbI MOryT OTJIMHaTbCH no HajIMHMIO MJIH OTCyTCTBHIO CMCTGMbl 
AMcJ^cpepeHLiwpoBaHHbix njieaA, pa3HOMy oe^eMy M RPAHMIJAM nanajia njieHA, nopnA-
KOM BBINAAEHMH npM3HaK0B M3 njieaA npw noBbimeHMM ypoBHH HX CBH3AHHOCTM M no 

BHeilJHeMy BMAy KpMBblX KOppeJIHTMBHblX CBH3eii. CpaBHeHHe KOppeJIHUMOHHCM CTpyK-
Typbi nepena 6JIM3KMX BMAOB CBOAMTCH K CPABHEHMIO HX KOPPEJIHIJMOHHBIX HMJIMHAPOB. 

3. E j IM3KMe BMAbI OTJiMHaiOTCH nO KaneCTBeHHb lM 0C06eHH0CTHM p o c r a npM3HaKOB. 

OAHOTwnHOCTb p o c T a n p w 3 H a K a y Bcex 6 BMAOB BMecTe n p e A C T a B J i e n a TOJIBKO AJIH 

KOHAMJio6a3a j ibHo i i A-nwHbi ( oTCTaBaHwe OT p o c T a o 6 m e i i AJIHHM). O c T a j i b H b i e n p w -

3H3KM xapaKTepM3yiOTCH pa3HOKaHeCTB6HHOCTbIO pOCTa, HTO yKa3bIBaGT Ha CpeHOTM-
nwHecKMii xapaKTep STMX AAANTAUWII . 

4. ripM3HaKH nepena HepaBH03HanHbi. TaKCOHOMMnecKM HanSoJiee Ba/KHbi ero o6inMe 
p a 3 M e p b i BCJieACTBwe HX H a n 6 o j i b m e i i cpeAHei i i toppej iMpoBaHHoeTM c APyrnMM n p w -

3H3KaMH M HaHMeHbLIIHMH MeJKBMAOBbIMM OTJIMHMHMM HO TEMHAM POCTa M M3MEHHM-

BOCTH npw3HaKOB. HaM6ojibuiMe ME>KBMAOBbie OTJIMHMH M HAHMEHBINAN KoppejiMpoBaH-
HOCTb npeACTaBJieHbl RJIH MejKrjia3HMHHOM IHMpMHbl. 

5. HaM6ojibuiMe MopcjpojiorMHecKMe OTJIMHMH «no KOJIMHECTBEHIIOM 3H3HMMOCTM» npM-
HHAKOB 06HAPY>KMBAI0TCH Me^Ay napa\m oneHb 6JIM3KMX BMAOB (00biKH0BeHHaH 
M 3aKacnMMCKan, nojieBKa-SKOHOMKa M 6ojibmaH, yHrypcnaH M 6ojibm;»H nojieBKM). 
npMHMtlbl T3KMX OTJIMHMM Hy>KHO MCK3Tb B MX Ĉ MJIOREHETMHECKOM 6JIM30CTM M yCJIO-
BMHX JKM3HM. 
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BIOMETRYCZNE B A D A N I A CECH CZASZKI N IEKTÓRYCH BLISKICH 
G A T U N K Ó W NORNIKÓW F A U N Y ZSRR 

Streszczenie 

Badano ilościowe współzależności 10 taksonomicznych cech czaszki dorosłych nor-
ników: M. arvalis ( P a l l a s , 1779), M. transcaspicus S a t u n i n, 1905, M. middendorffi 

P o l i a k o v , 1881, M. oeconomus ( P a l l a s , 1776), M. fortis B u e c h n e r , 1889 i M. 
ungurensis K a s t s c h e n k o , 1913. Analizowano współczynniki zmienności, kore-
lacje (metoda plejad korelacyjnych Terentieva) i wzrost allometryczny cech wzglę-
dem długości całkowitej. 

Ogólne wymiary czaszki, okolica potyliczna i długość szeregu zębowego są naj-
mniej zmienne. Bardziej zmienna jest część rostralna i szerokość jarzmowa, a w ogóle 
największą zmienność wykazuje szerokość międzyoczodołowa. 

U gatunków pokrewnych korelacyjna struktura czaszki posiada wiele odrębności. 
Poszczególne gatunki mogą się różnić obecnością lub brakiem określonych plejad, 
różną obojętnością i przedziałami początku plejad, kolejnością wypadanych cech 
z plejady przy podwyższaniu poziomu współzależności cech i różnym charakterem 
krzywych związków korelacyjnych. Porównanie korelacyjnej struktury czaszki nor-
ników sprowadza się więc do porównania cylindrów korelacyjnych Terentieva 
(Ryc. 1—9). 

Bliskie gatunki różnią się właściwościami wzrostu wymiarów. Jeden typ wzrostu 
wspólny dla wszystkich 6 gatunków, stwierdzono tylko w przypadku Cb. Pozostałe 
wskaźniki są zróżnicowane, co wskazuje na fenotypowy charakter tych adaptacji. 

Cechy kraniometryczne nie są jednoznaczne. Taksonomicznie najważniejsza jest 
długość ogólna czaszki, jako że wykazuje ona największy stopień skorelowania 
z innymi cechami oraz najmniejsze zróżnicowania tempa wzrostu i zmienności u po-
szczególnych gatunków. Największe różnice i najmniejszy stopień skorelowania wy-
kazuje szerokość międzyoczodołowa. 

Największe różnice morfologiczne (w sensie ilościowym) istnieją między parami 
bardzo bliskich gatunków. Przyczjn tego rodzaju różnic należy doszukiwać się 
w filogenetycznym pokrewieństwie tych gatunków i w warunkach ich bytowania 


