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Abstract

Analysis of geographic variability of the Marmota bobak alarm call supports the view of V.Yu. Rumyantsev (1997,
1997a) regarding the isolation effect of the valleys of big rivers crossing the range of the species meridionally except the
Ural River. The results obtained give ground to believe that within the species range, the bobak is represented by four
geographical populations, which for a long time were isolated by the river systems of the Don, Volga and Turgai rivers.
According to Rumyantsev (1997, 1997a), the latter is not mechanical but rather a «biotic» obstacle. being currently well
surmountable physically, in terms of a number of ecological factors little suitable for the life of marmots The geographical
populations only partly coincide with the conventional subspecies of the steppe marmot.
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Pezrome

Ananuz reozpaguvecxoli usmennusocmu npedynpexcoaiowe2o o6 onacwocmu cuckara baubaka 6 obujem
nodmeaepacoaem muenue B.IO. Pymanyesa (1997, 1997a) 06 usonupyiouem sgghexme Oonun Kpynuwix pex, nepecexarujux
apean 8UOa 6 MEPUOUOHATLHOM HANDAGReRUY, 30 ucKModenuem Ypana. B npedenax 6udoeozo apeana cmennou cypox
npedcmasnen, udumo, 4 ceozpaghuueckumi NONVAAYUAMU, ONUMENbHOE SPEMS UIONUPOGAHHBIMU DEYHbIMU CUCMEMAaMU
Howua, Bonzu u Typaas. [locnednuil, no mnenuio B.10. Pymanyeaa (1997, 1997a), npedcmasnsiem coboi e mexanuueckyio, o
«BUOMONUNECKYIO» NPezpady, Maxk Kax 6 HACMOAwee 8PeMA (Yu3u4ecku npeodonus, Ho no pady sKorozuveckux akmopos
Mano npuzoden Oxs obumarus cypkos. eoepaguneckue nonyaayuu nulits YacMUHHO COBNAOAION ¢ RPUHAMBIMU NOOEUDAMU
CMENHO20 CYPKA, $MO B03MONCHO 0BBACHAEMCR CRABON UZYHEHHOCMBIO USMEHYUGOCU BUOQ.

Knroueeste croea: cmennoii cypox, npedvnpedcoarowuil 06 onacHocmu cuzHail, 2802pagiuueckan uiMeHvueocib,
eeoapa(bimecxas UIOAAYLA, aeazpa(b;{yecmxe HORVIASYHY.

Résumé

L’analyse de la variabilité géographigue des cris d’alarme de Marmota bobak supporte "hypothése de V. Yu.
Rumiantsev (1997, 1997a) selon laquelle les vallées des grandes riviéres, 4 [lexception de ["Oural, coupant
méridionallement I“aire de distribution de Fespéce ont un effet d’isolement. Les résuftats permettent de penser
qu’existe au sein de 'aire de répartition de l'espéce bobak quatre populations géographiques, isolées depuis longtemps
par les systémes Auviaux du Don, de la Volga, et du Turgai. Le dernier, selon Rumiantsev (1997, 19973), n’est pas
un obstacle mécanigue, il peut étre facilement surmonté physiguement, mais plutot « biotigue », du fait de 13 rareté
des facteurs écologiques favorables d la vie des marmottes. Les populations géographiques ne coincident que
partiellement avec les sous-espéces conventionnelles de la marmotte des steppes.
Mots-clés : Marmotte des steppes, cri d’alarme, variabilité géographique, isolement géographigue, populations

géographiques.
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Introduction

V.Yu. Rumiantsev, on the grounds, which are «fairly evident from the biogeographical standpoint»
(Rumiantsev 1997, 1997a) paid attention to the fact that «for the bobak, a hibernating and low mobile animal,
valleys of the big rivers crossing the area from the north to the south may be the main physical barrier».
According to Rumiantsev, those obstacles in the modern bobac range are the valleys of the Don, Volga, and Ural
Rivers, and the Turgay depression beyond the Urals.

However, the view of Rumiantsev appears to be too general because he does not take into account the
details of geographic variability of the species: it is known that the criterion of the effectiveness of an obstacle is
the degree of gap in the variability of the feature (Mayr 1968).

The present study is concerned with the test of how effective the valleys of big rivers are as obstacles
affecting the population structure of the steppe marmot. Selected as a diagnostic trait is the characteristic of the
frequency modulation of the alarm call, which is species-specific in marmots, and its variability, presumably, is
not impacted by selection by environmental factors in contrast to the other feature of rhythmical organisation
(Nikol'skii 1984). When 1 selected this trait as diagnostic, | proceeded from the fact that its geographical
variability essentially affects the gene flow interrupted by obstacles.

The populations distinguished on the basis of discontinuities in variability would be more neutrally
referred to as «geographical populations» rather than subspecies, which helps avoid some extra discussion.

Materials and Techniques
The alarm call of the marmots was recorded with a tape-recorder in the field. An acoustical reaction by
the animals was provoked by a person standing a dozen meters apart from the marmots.
The signal of the steppe marmot consists of two components, low- and high-frequency (Nikol’skii 1984).
For an analysis of geographical variability one characteristic sign of the high-frequency component was used, the
rate of frequency attenuation for a specific time interval. In this study the rate of frequency attenuation during
20 ms was measured: «the sign» is the index (Ik), the ratio of two frequencies, the frequency 20 ms after the
maximal frequency (Fm) to the maximal frequency (Fk) (Fig.1).
The signal was tape-recorded in 11 local populations (Fig. 2). The place and time of material collection,
the of the name collector, and the number of individuals recorded (n) is enumerated below.
. Kharkov. Ukraine. Kharkov region, Velikij Burluk district, neighborhood Zelenij Haj Village. August
1997. A.A. Nikol’skii. n=24.
2. Lugansk. Ukraine. Lugansk region, Melovoye district, Bobak nature reserve of The Ukrainian Science
Academy (neighborhood Krinichnoye Village). June 1969. A.A. Niko!l’skii. n = 23.
3. Saratov. Russia. Saratov region, Saratov district, the state farm «Ozernij». May 1973. 1.B. Pereladova.
n=16.
4. Ulyanovsk. Russia. Ulyanovsk region, neighborhood Shilovka Village. August 1991. 1.V, Sukhanova. n
=19.
5. Ozinki. Russia. Saratov region, Ozinki distrikt, neighborhood Ozinki Village. May 1973. I.B.
Pereladova. n = 16.
6.  Grachyovka. Russia. Orenburg region, Grachyovka district, neighborhood Komsomol’skj Village. June
1997. A.A. Nikol’skii. n=26.
7. Kuvandik. Russia. Orenburg region, Kuvandik district, neighborhood Mayachnij Village. June 1997.
A.A. Nikol’skii. n=30.
8.  Svetlij. Russia. Orenburg region, Svetlij district, «The Aschisaj steppe» division of a nature reserve
«The Orenburgskij» (neighborhood Pervomayskij Village). June 1997. A.A. Nikol’skii. n=28.
9.  Naumovka. Kazakstan. Tselinograd region, Alekseevka district, neighborhood Naumovka Village. July
1981. N.A. Formozov. n = 25.
10.  Ermentau. Kazakstan. Tselinograd region, Ermentau district, neighborhood Alagbas Village. July 1981.
N.A. Formozov. n=21.
11, Semisbugi. Kazakstan. Karaganda region, Ulyanovsk district, neighborhood Semisbugi Village. May-
June 1979. I.V. Rutovskaya. n=19.
The spectrum analysis of the records were done by means of THE BIOOPTIMA computer program,
Ver.4. Data were created with the help of the statistical program STATGRAPHICS Plus, Ver. 2.1.
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Results
Fig. 3 shows the means of the Ik index. The maximal differences for the given character occur only

between the most distant populations of the western (1, 2) and eastern (9, 10, 11) edge of the range of the
species. The other six populations, dwelling on the right bank of the Volga River (3, 4) and in the Southern
Urals (5, 6, 7, 8) form a variability series close to a cline, but in terms of this character the South Ural
populations unexpectedly proved closer to the Ukrainian rather than to their immediate neighbors in the West
and in the East.

Based on the analysis of means (Fig. 3) I merged local populations into four geographical populations.
referring to them conventionally as: (1) Ukrainian (1, 2 local); (2) Volgaside (3, 4); (3) Volga-Ural (5, 6, 7, 8)
and (4) Trans-Turgai (9, 10, 11).

The means of the merged samples distinguished in the geographic populations are presented in Fig. 4. It
clearly demonstrates the similarity of the Ukrainian and Volga-Ural geographical populations and the
differences between the populations in the combinations: Ukrainian, Volgaside, Trans-Turgai and Volga-Ural,
Volgaside, Trans-Turgai .

On the basis of the distribution of the means of the Ik index of the local (Fig. 3) and geographical (Fig. 4)
populations, Fig. 5 shows the most probable spatial pattern of geographical populations of the bobak and the
obstacles that separate them.

Conclusion

Analysis of geographic variability of the bobak signal supports the view of V.Yu. Rumiantsev (1997,
1997a) regarding the isolation effect of the valleys of big rivers, except the Ural River, crossing the range of the
species meridionally. The Ural River does not appear to be an insurmountable obstacle for the steppe marmot,
because the largest part of it flows not meridionally but rather latitudinally.

The results obtained support the interpretation that within the species range, the bobak is represented by
four geographical populations, which for a long time were isolated by the river systems of the Don, Volga, and
Turgai rivers. According to Rumiantsev (1997, 1997a), the latter is not a mechanical but rather a «biotic»
obstacle, being currently well surmountable physically, in terms of a number of ecological factors little suitable
for the life of marmots .

The most probable foci of the origin of modern geographical populations of the given species are the
Upper-Pleistocene refuges: Middle-Russian and Volgaside Uplands, the Mugodzhary, and the Kazakh
hummocky country. The former three were earlier distinguished by Dinesman (1983).

The mutual closeness of the Ukrainian and Volga-Ural geographical populations is hard to explain. It
well may be that these populations are relicts of the same (?) time.

The geographical populations only partly coincide with the conventional subspecies of the bobak, which
can be explained by the fact that this species has been studied insufficiently. At the same time the view of
Rumiantsev (1997) to the effect that «the Trans-Ural population has never been analysed systematically» appears
too categorical. For instance, the studies by Kapitonov (1966), Nikol’skii et al. (1983), Kolesnikov et al. (1996)
and some others are no doubt systematic. True, their work is insufficient to solve such a complicated and
debatable problem of the systematics of the subspecies.

Further analysis of variability of the bobak alarm call may be useful for a deeper insight into the structure
and history of the range of this species. It is feasible to follow up this work along the following lines: (1) collect
and analyse material from local populations dwelling between the Volgaside and Volga-Ural and Volga-Ural -
Volgaside geographical populations and (2) use statistical methods to find the most conservative character
locally. Comparative analysis of the variability of several local-temporal populations is needed for that, i.e.,
those that dwelled in the same area in different years.
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FIGURES I PUCYHKHU

modulation of the high-frequency component of an alarm call of
the steppe marmot. «The sign» is the index (Ik), which is the
ratio of the frequency 20 ms after the maximal frequency (Fk) to
the maximal frequency (Fm): Ik = Fk/Fm.

Fig. 1. Comments on the methods. A characteristic of frequency 3% = /"\\

w
1

Puc.1. lNoscHeHue memoduky. Xapakmepucmuka 4acmomHod 2 F
MoAynauLU 8bICOKOYACMOIMHO20 KOMIOHEHMa 38YK08020
npedynpexdarweso 0b onacHocmu cuzHana cmenHo2o cypka.

B kavecmee «npu3sxaka» ucnons3oead uHdekc (Ik = FK/Fm): 1 F
omHoweHue yacmomel, omecmostyed Ha 20mc om : F
mMaxkcumansHol (Fk), Kk MakcumansHol yacmome (Fm). Fm ke

0 300km

Fig. 2. The local populations of the steppe marmot: (1) Kharkov, (2) Lugansk, (3) Saratov, (4) Ulyanovsk, (5)
Ozinki, (6) Grachyovka, (7) Kuvandik, (8) Svetlij, (9) Naumovka, (10) Ermentau, (11) Semisbugi.

Puc. 2. llokanebHbie nonynauuu cmenHozo cypka: 1 - Xapekos; 2 - flyzauck; 3 - Capamos; 4 - YnbsaHosck; 5 -
OsuHku; 6 - Mpaueska; 7 - KysaHdblk; 8 - Ceemnebitl; 9 - Haymoeka; 10 - Epmenmay; 11 - Cemu3sbyebi.
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Fig. 3. Means and s.e. (p = 0.05) of the index Ik of the local populations (Fig.2) of the steppe marmot.

Puc. 3. Cpeduss u cmandapmuas owubka (p = 0.05) undexca Ik nokanbHbIx nonynauud (cM. puc.2) cmenHozo
cypKa.

0,98

0,96 + { E

0,94

|

Ik
[

0,92

0,9 - I

0,88 b
1 2 3 4

Monyngauuu
Populations

Fig. 4. Means and s.e. (p = 0.05) of the index |k of the geographic populations (Fig.5) of the steppe marmot.

Puc. 4. Cpeduss u cmaHdapmuas_owubka (p = 0,05) undekca Ik eeospacuyeckux_nonynauuid (cMm. puc. 5)
cmenHozo cypKa.
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TURGAI

F 0 300km

Fig. 5. The geographic populations of the steppe marmot: (1) Ukrainian, (2) Volgaside, (3) Volga-Uralian, (4)
Trans-Turgaj

Puc. 5. Meozpachuveckue nonynsuuu cmenHozo cypka: 1 - Ykpauxckasn, 2 - [lpusonxkckada; 3 - Bomkcko-
Ypanewckas, 4 - 3amypeaaickas.

Authors' original text in Russian
ABMOPCKUL Opu2UHan Ha pyccKOM S3blke

BeepeHue

B.1O. Pymanues, 0CHOBLIBAACH HA COODPAMKENNAX «AOCTATOUHO OUEBMIHLIN € MO3NLLI DHOTEOIpainmy,
neaasro (Pymsnues 1997, 1997a) oOpartin BHUMaHKE Ha TO, 4TO «//s TAKOrO BUAA, Kak Daibak - 3uMocHsiwero
11 HE CAWINKOM NOJABMKHOIO - BAXHEIIUMHU MEXAHNYCCKHUMH NPEerpajaaMi  MOTryT W JI00&Hbl ObITh AOAHHDI
KPVITHBIX pPeK, NEPECEKAIOUIMX apeall B MEPHANOHAILHOM HanpasieHun .». K HUM, B cCOBpeMeHHOM apeae
Oaitbaka, Pymsuucs otHocuT noauuel Jloda, Boarn w Ypana, a 3a Ypairom - Typraickyio no&0uny. OaHako
NO3KIKA, BbiCKazaHHan PyMAaHLeBLIM.  [PEACTaBAACTCA CAMILKOM O0DUIeH, TaK Kak He VUNTBIBAET AeTain
reorpaiueckoit MIMEHYHBOCTH BIIA: HIBECTHO, UTO KputepHem MpQeKTHBHOCTH NPerpalbl ABIRETCH CTCNCHI
PAIPBIBA B WIMCHUYHBOCTH npusHaka (Makip, 1968).
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TMpeanaraemas Hwke paGoTa NOCBAIICHA NMPOBEPKE TOFO, HACKONBLKO IMQEKTHBHBI A0AMHBI KPYIHbIX
PeK, Kak Tiperpaibl, BIMAIOUIME HA [OMYJALMOHHYIO CTPYKTYPY CTETHOrO Cypka. B KauecTBe IMarHOCTH4ECKOro
Npu3HAKa BBIGpaHa XapaxTepPUCTHKAa YAaCTOTHON MOMYJAIMM 3BYKOBOIO MpedyNpexaaiomero of onacHoCTH
CWrHana, KOTOpas Y CYPKOB BHAOCHELH(HIHA, a €€ HM3MEHYMBOCTh MPENNONOXKHTENBHO He HCIMBITBIBACT
naBnesus orfopa noj BAMAHMEM (AKTOPOB Cpebl, B OTIWUME OT [PYroro MpH3HAKA - PUTMHYECKOH
opranmsauuy (Huxonbekuii, 1984). Boibupas npusHak, d MCXOAHI M3 TOTO, 4TO Ha €ro reorpaUuecKyro
M3MEHUYHBOCTH BJIMAET B OCHOBHOM MOTOK I'€HOB, TIPephiBacMblii Mperpasamu.

[Tomynsauuy, BHIIENsEMBIE HAa OCHOBAHWM PaspblBOB B W3MEHYMBOCTH, A TNpEATIOYMTAIO HA3bIBATH
HeHTpanbHBIM TEPMHHOM «reorpauueckue MNOMYJIAUMM», @ HE MNONBUIBL, 4TO OCBODOKHACT MEHA OT
JIOTIONIHHTENLHOM JHCKYCCHH.

MaTtepuan 1 meToAuKa

Cursan CypkoB 3anmucad Ha MarHMTHYIO JIGHTY B IOJEBBIX YCHIOBHMAX. AKYCTHHECKYIO pEaKuuio y
JKMBOTHBIX TPOBOLMPOBAT YeIOBEK, CTOA OT HHX Ha PACCTOSHUM HECKOJBbKHX NECATKOB METPOB.

CHrHAJI CTENMHOrO CypKa COCTOMT M3 ABYX CNIEKTPAIbHBIX COCTABIAIOUIHX - HH3KO- M BbICOKOYACTOTHOM
(Huxonsckuii, 1984). JIns awamusa reorpauueckoil H3MEHYMBOCTH MCIMONB30BAH ONMH W3 XapaKTEpHBIX
NPU3HAKOB BBICOKOYACTOTHOIO KOMIIOHEHTA - CKOPOCTh 3aTyXaHus YaCTOThI 3a ONPENeNIeHHbIH MPOMEXKYTOK
BpeMenu. B aHHOM Cilydae H3MepsIach CKOPOCTb 3aTyXaHus 3a 20 MC: BRIMMCIISICH HHACKC (Tk) oTHOWIEHHA
4aCTOTHI, OTCTOAIICH Ha 20 MC oT MakcumanbHOM (FK), x MakcumansHo# uactote (Fm) (puc. 1).

Curnasn 3andcad B |1 NOKaNbHBIX MONymsauusX (puc. 2). Mecto u Bpemsa cOopa marepuaia, MMs
orepatopa M uHcio ocobeit (n) mepeuuciens! Huke. Paboune Ha3BaHUa MOMYIAUMH BbIACTEHb KYPCHBOM.

1. Xapekos. Ykpauna. Xapbkosckas o6n., BenukoOypnykckud  p-H, OKPECTHOCTH cena 3eeHbiii I'aii.
Asryct, 1997. Hukonsexuii ALA. n =24,
2. Jlyzancx. Yxpawna. Jlyranckas o6:., Menoscknit p-H, bBaibaumii 3anoemsux AH Yxpaunsi
(okpectrocTH ¢. Kpunnanoe). Mions, 1969. Hukonbcku#t A.A. n = 23.
Capamos. Poccus. CaparoBckas 001, CapaToBckuii p-H, coBx03 “Osepreiii”. Maii, 1973. llepenanosa

L8]

0.5.n=16.
4,  Vaesuoeck. Poccus. YibsaHoBcKkas o0, okpectHocTH cena Lllnnoka. Asrycr, 1991, Cyxanosa M.B. n
=19,

5. Osunxu. Poccws. Capartosckas 006nm., O3MHKOBCKMM p-H, oxpecTHOCTHM noc. Osumku. Maif, 1973.
[epenaposa O.5. n = 16.

6. [I'pavesxa. Poccust. Openbyprekas o6, ['pauesckuii p-H, okpecTHocTH noc. Komcomonsckud. Hious,
1997. Hukonsckuit A.A. n = 26.

7. Kysanowix. Poccus. Openbyprckas obs., KyBaHIbIKCKHIl p-H, OKPECTHOCTH noc. Masunbiil. HioHs,
1997. Hukonsckuit A.A. n = 30.

8. Csemnwiti. Poccua. OpenGyprckas o601, CsernuHCKuit p-H, oTneneHue “Aumcaifckas crens”
sanosenHuka «Openbyprekuity (oxpectHocty roc. Ileppomaiickuii). Mions, 1997. Hukonsckuit A.A. n
=28.

9. Haymosxa. Kazaxcras, LlenuHorpanckas o6n., AJieKCeeBCKWA p-H, OkpecTHocTH mnoc. Haymopka.
Hrons, 1981. ®opmozos H.A. n = 25.

10. Epmenmay. Kazaxcran. [lesmHorpanckas o6in., Epmentaycckuit  p-H, okpecTHoCTH moc. Anarbac.
Hions, 1981. ®opmozos H.A. n =21,

11. Cemusbyesi. Kaszaxcrad. Kaparanmmuckas obn., YIbSHOBCKMH p-H, OKpecTHOCTH moc. CeMusOyrsi.
Maii-uions, 1979. Pyrosckas M.B.n= 19.

CreKTpalibHblii aHAIW3 CUTHANA TIPOBEACH C MOMOIILIO KOoMIbioTepHOH nporpammbl BUOOITHMA,
Bep. 4. Crarucruyeckas o0paboTka pe3yabTaToB HaGmoOAeHWA - C  TOMOUILIO TiaKeTa MPOrpamM
STATGRAPHICS Plus, Ver. 2.1.

PesynbTathb!

Ha prc. 3 mokasansl cpennve uniexca Ik, Kak creayeT u3 pucyHKa, MaKCHMalibHbIC pasiHuus 1o
JAHHOMY MPH3HAKY 0GHAPYKEHBI Mek Iy Hauboee yaaneHHRIMH NOITY/IAUMAMY, HACENSIOMMMHY 3ananssie (1, 2)
w Boctounste (9, 10, 11) okpauusl BrgoBoro apeana. OcralibHele 6 TIOMYNALMH, HaceNsIONIME Npaeelit Heper
Bonru (3, 4) v FOxubtit Ypan (5, 6, 7, 8), 06pasyroT GJM3KMA K KIMHATLHOMY Pl H3MEHYMBOCTH, HO 10XKHO-
ypanbCKHe TIOMy/SUHM HEOKHIAHHO 0KA3aluCh MO JAHHOMY Npu3Haky Onuke K YKPaHHCKUM, YeM K CBOHM
HENoCPE/ICTBEHHBIM COCE/IAM Ha 3allajie ¥ Ha BOCTOKE.
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CYPKWU TONAPKTUK KAK ®AKTOP BUOPA3HOOBPA3WNA
A.A. Hukonsckuli TEOMPA@UYECKUME MONYIAUMK CTEMNHOMO CYPKA ...

Ha ocHoBaHuM aHanm3a cpefnux (puc. 3), A CrpyNMHPOBA IOKaIbHLIE NOMYIALMH B 4 reorpadHiecKux,
npucBoMB UM paboume HazsaHus: 1 - Vipaunckas (1, 2 noxkameusie); 2 - fIpusonycckan - (3, 4); 3 - Boneo-
Vpansckas (5, 6,7, 8) n 4 - 3amypeaiickas (9, 10, 11).

CpeaHue obbeAHHEHHBIX BRIOOPOK, BBIENCHHBIX B reorpaduueckye MOMyAsINM, NPEACTaBACHb] HA PHC.
4. Oun HarnggHo ortobpaxaeT CXOACTBO Vkpaunckot w Boneo-Ypaneckou reorpaduueckux NOmynauui u
pasiHgus MEKAYy MNONyJAfuusMH B codeTaHuaAX: Vipaunckas, [lpueonscckan, 3amypeatickas v Bogeo-
Vpanscxas, Hpugonscckan, 3amypeaiicka.

Ha ocHoBanuu pacipesienenua cpeguux uuaekca Ik nmoxanensix (puc. 3) u reorpaduyeckux (puc. 4)
nowyaauuii, Ha puc. 5 m300paxkena HauOosee BepoATHAS [MPOCTPAHCTBEHHAs KapTHHA reorpaduyeckux
HONYJINHIT CTENHOIO CYpKa H Mperpaj, KOTOpblE UX pa3/esiorT.

3aknioyeHue

AHanusa reorpaduueckoil M3MeHUYMBOCTM CHrHaia Gafidaka B obmiem noarsepxuaer MHeHue B.1O.
Pymanuesa (1997, 1997a) o6 usonupyiomeM 3ddexre HOAMH KPYNHLIX peK, NEPECEKAIOUIMX apeail BHIa B
MEPUIMOHATLHOM HANpaBleHWH, 3a HCekmodenuem Ypana. Pexa Vpan, Buaumo, He ssngercs ans Oaitbaka
HENnpeoa0IMMOIH TIperpajion, Tak Kak B NpeJieNnax apeana CTenHOro cypka 6onbluas ee 4acTh, BKIH0Uas BEPXOBBE,
[[pOTEKAET HE B MEPHIIMOHAILHOM, @ B LIMPOTHOM HanpaBlICHHH.

[TonyyenHbie pe3yNbTaThl MO3BOMAIOT MPEANONOKUTh, YTO B MpENeax BHA0BOTO apeana CTENHOM CYpoK
npeactasjied 4 reorpadpUuecKHMK NOMYAAIMAMH, MIUTENLHOE BpPeM:A H30HMPOBaHHBIMH PEYHBIMH CHCTEMaMH
Houa, Bonru u Typras. INocnennuit, no muenno B.FO. Pymauuesa (1997, 1997a), npencraenser coboit He
MCXAHRYECKYIO, a «DHOTONMMYECKYIO» Mperpajiy, Tak Kak B HacTodllee BpeMs (PUIMYECKH IMPEOAOJIUM, HO 10
psiay 9Komorudeckux GaxkTopos Malo NPHIoeH Ui 0OHTaHus CYPKOB.

Haubonee BEpOATHBIMM LEHTPAMH MMPOHCXOMJIEHHS COBPEMEHHBIX reorpaMyeckuX DOIyasini
JaHHOrO BMAA SIBIAIOTCA  BepxHeluleHcroueHoBbie pedyruymni:  Cpennepycckas u  IlpuBomkckas
Bo3BhIILEHHOCTH, Myromxapel # Kasaxcku#t menxoconoynuk. [lepsele tpu panee seytenun JLI. Jlunecman
(1983).

Baaumuas  6imsocth  Vkpaunckoitk WM Bonxwcexo-Vpanwcxoii  reorpadMueckMx  IONYIIALMIA
TpynHooOsICHUMA, He HCKIIIOMEHO, YTO TH NOMYJIALNM ABIAKOTCS PelMKTaMH OfHOTO ( 7 ) BpEMEHH.

[corpadmyeckue MOMyNALMM JIHWIB YaCTHYHO COBMAJAIOT C MPUHATHIMH NOABWIAMH CTEMTHOrO CYpKa,
9TO BOSMMKHO O0BACHAETCA csiafoil H3YYeHHOCTRIO M3MEHYHBOCTH BHAA. B TO e BpeMs TPYAHO COIJIacHUThCS C
u3nuioHe KareropuiHbiM MHeHueM B.1O. Pymsauuesa (1997) o tom, 4to «momynsuuu 3aypaibd ... BooOuie
HUKCM ¥ HHMKOT/Ia B CHCTEMaTHYeCcKOM IUIaHe He aHanuiupoanack», Hanpumep, paboret B.M. Kanutonosa
{1966), A.A. Huxonsckoro ¢ coastopamu (1983), B.B. Konecnukosa ¢ coaBropamm (1996) u HeKkoTOpbie
ApYrie, KOHEYHO BBHIMOMHEHBl B «CHCTEMAaTHUECKOM Inane». Jpyroe aeno, 4ro MX IrOKa HEHOCTaTOUHO UIA
peuleHHs TAKOTO CIIOKHOro U 00BIYHO CIIOPHOIO BOMPOCA, KaK MOABHAOBASN CUCTEMATHKA.

JanbHedmnil anani3 U3MEHYHBOCTH 3BYKOBOTO CHMIHAja CTENHOro Cypka MOKeT OBITh MoJieseH Juis
Bosiee rnyGOKOTO TIOHUMAaHHMA CTPYKTYpPbl W HCTOPMM BHaOBOro apeana. Ero uenecooBpa3Ho NMpOAQIKUTL B
aByX HanpaeiieHusx: 1) cobpaTte M mpoaHaM3UpOBAaTL MaTepHan W3 JIOKANLHBIX MOMYJIAUMH, HACEISHOIMX
npoctpadcTBo  Mexay [Ipusonswcerxoi - Bonsccko-Ypaneckoit W Bonowccko-Ypansckon - 3amypeaickol
reorpauyecKHMH TOMYJISUAAMHU, W 2) MCNOAb3Y# CTaTHCTHYECKHE METO[Ibl, HAaWTH JOKanLHO Haubolee
KOHCEpBATHBHbIH NMpH3HaK. J[1s 3TOTO craenyeT NPOBECTH CPaBHMTENbHBIH aHAIN3 M3MEHUYHMBOCTH HECKOJNBKHX
NOKANBHO - BPEMEHHBIX NMOMYJNALUMH, TO €CTh TAKHX, KOTOPBIE HACENAIM OJHY M TY K€ TEPPHTOPHIO B Pa3Hbie
TOITbI.

bnarogapHocTH
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