Slovenski jezik / Slovene Linguistic Studies 17 (2025) | https:/doi.org/10.3986/17.1.07 | COBISS: 1.01 | CC BY SA 4.0

137-160
Anacracus CepreesHa Kysbmuna [Anastasija Sergejevna Kuzmina]

Bbicwasn wkona akoHoMukK, Poccus
askuzmina5487@gmail.com | https://orcid.org/0009-0009-5647-5105

Apcenuii Bhagumupoeny Manycos [Arsenij Vladimirovic Manusov]
Bbicwasd wkona akoHoMuKkK, Poceus
arseniymanusov@gmail.com | https://orcid.org/0009-0007-1152-1353

Muxaun Hukonaeeuy Caenko [Mihail Nikolajevié Sajenko]
VIHCTUTYT cnasaHoBedeHns PAH, Poccus
michail.sajenko@yandex.ru | https://orcid.org/0000-0002-5829-7527

Kaacen(puranus C1aBAIHCKUX SI3bIKOB
Ha MaTepuaJje OOIIecIaBIHCKOIO
JUHTBHCTIYECKOTO0 aTjIaca: MpoOHbII Iap

B craree mpeanaraeTcss HHHOBAIIHOHHBIA MOAXOM K KIACCH(DHUKAIINH CIABIHCKHX
SI3BIKOB, Oa3MPYIOMINICS Ha JaHHBIX, IPEICTABICHHBIX B OOIIeCcIaBsIHCKOM JIHHT -
BHCTHYECKOM atriiace. B 0CHOBE 1Mo1x0/1a JI)KHUT IOIapHOe cpaBHEHHE PedIeKcoB
MpaciaBSHCKHUX II1acHbIX U3 780 Hacen€HHBIX MyHKTOB. K MaTpuIe Onm3ocreit
rOBOPOB MPUMEHSETCS aJITOPUTM UEPAPXUUYECKON KIIACTEPU3aIlUH, TTO3BOJISIOIINN
pa3oenuTh CIaBIHCKUM KOHTHHYYM Ha 15 apeasioB. K kaxxnomy apeany npeanaraercs
HE TOJIBFKO (hOpMAaJIbHOE OMMCAHUE, HO i TEOPETHYECKOE OCMBICTICHHE.

KJIOYEBBIE CJIOBA: CITaBSHCKHE S3bIKH, KIIacCU(pUKALU, qruanekromerpusi, Oommec-

JIAaBSTHCKWY JIMHTBUCTHYECKHU aTiiac

Clanek predlaga inovativen pristop h klasifikaciji slovanskih jezikov na podlagi
podatkov, predstavljenih v Slovanskem lingvisti¢nem atlasu. Pristop temelji na parni
primerjavi refleksov praslovanskih samoglasnikov iz 780 lokacij. Za ugotavljanje
narecéne blizine je uporabljen hierarhi¢ni algoritem zdruzevanja, ki omogoca razde-
litev slovanskega obmocja na 15 obmocij. Pri vsakem obmocju se ob formalnem
navaja tudi teoreticen opis.

KLJUCNE BESEDE: slovanski jeziki, klasifikacija, dialektometrija, Slovanski lingvi-
sticni atlas
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This article proposes an innovative classification methodology for Slavic languages
based on data from the The Slavic Linguistic Atlas (OLA). The approach employs
pairwise comparison of Proto-Slavic vowel reflexes across 780 settlements. Applying
hierarchical clustering algorithms to a matrix of dialect proximity measures, we have
identified 15 distinct linguistic areas within the Slavic continuum. For each delineated
area, we provide both formal linguistic descriptions and theoretical interpretations.
KEYWORDS: Slavic languages, classification, dialectometry, The Slavic Linguistic Atlas

1 BBOAHbIE 3AMEYAHUSA

[lepBble MOMBITKHA CO3[aTh HAYYHYIO KJIACCU(PHUKALNIO CIABIHCKUX SI3BIKOB MPH-
HaJJIeXKAT TIEPY «OTIIA CIIABHCTUKI» . Hob6posckoro. [locnenyromue aBecTu Jet
Pa3BUTHUS HAYKH IMOPOJMIM JICCATKH Pa3HOOOPa3HBIX KIIACCU(DUKAIUMA, CTPOSIIHXCS
Ha Pa3JIMYHBIX OCHOBAHUSX, BKIIFOYAIONIUX B Ce0sl pa3HOE KOJUYECTBO SI3BIKOB U
Pa3ACIAIONINX TH A3BIKHM Ha Pa3HOE KOJMUYECTBO TPy U noarpymi [Saenko 2022].
K coxanenuto, 6OJBIIMHCTBO 3THX KJIACCU(PHUKAITHIA MBITAIOCHh paboTaTh ¢ JaHHBIMU
TOJIBKO (WJIH, 1O KpaiiHel Mepe, MPEUMYIIEeCTBEHHO) JINTEPATYPHBIX S3BIKOB, HE
YYHUTHIBasi TOBOPOB U TOTO (haKTa, YTO CIABSIHCKUE S3BIKH MPEICTABISIOT COOOM
HECKOJIBKO KOHTHHYYMOB, B PAMKaX KOTOPBIX TPAHUIIBI IUAIEKTOB HE BCET/IA COBIAIAIOT
C IPaHHUIAMH JIUTEPATYPHBIX 3bIKOB.! Kpome TOro, craryc JTUTEpaTypHOTO sS3bIKa
BO MHOTOM SIBIISIETCS PE3YJIbTaTOM UCTOPHUYCCKON CIyYaHHOCTH: €CJIA ObI UCTOPHS
TI0IIIJIa TIO IPYTOMY ITyTH, BITOJTHE BO3MOKHO, UTO CIIABIHCKHIA KOHTHHYYM (C TEMH K€
M30IJIOCCaMHM ) ceituac OUIHAIBHO JENUIICS Obl Ha OOJIbIIIEE WK HA00OPOT MEHbIIIEE
KOJIMYECTBO JINTEPATYPHBIX A3BIKOB, UTO HATIPSMYIO CKa3aJI0Ch ObI Ha KITacCU(UKALIH.
B To e Bpemsl, IMaNeKThl, OOBIYHO CUMTAONIHECS YaCThIO OJJHOTO S3bIKa, HHOT/IA
MOTYT IEMOHCTPUPOBATH CTapble POHETHYECKUE YEPThI, XapaKTePHBIE AJISl APYTroro
s3bIKa. TakuM 00pa3oM CTPOTO IMHTBHCTHYECKAS KIIACCH(UKAIINS CIIABIHCKUX SI3BIKOB
JIOJDKHA CTPOUTHCSI B IEPBYIO OYEpeb HA JAHHBIX TOBOPOB 0€3 y4€Ta TOro, K KaKuM
SI3BIKAM TH TOBOPBI OTHOCST IO IKCTPATTMHTBUCTHUCCKUM KPUTEPHUSIM.
[Moaxonsmuit MaTepuan ajst Tako KiaccuUKaIuy ObIT COOpaH B paMKax MPOEKTa
«OO0n1ecnaBssHCKMH JTMHrBUCTHYECKUI aTinacy (naee OJIA). Pabora Han OJIA Hauanach
B 1958 r. mocie IV cwe3na cnaBuctoB B Mockse. CO0p mosneBoro mMarepuaia BEncs
npeumMyinecTBeHHO B 1960—70-¢ rr. CeTbh aTinaca BkIto4aeT B ceOs 830 HacenEHHBIX

! TIoXBaJIbHBIM HCKITIOUEHHEM sBIIsFoTCS paboTel M. Illexu, Hanpumep [Sekli 2018].
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KAPTA 1: 780 nyHkToB OJ1A, Mcnonb3yembix B paboTe (06 UCKIOYeHUM 50 NyHKTOB M3-3a
HeAocTaTKa AaHHbIX CM. HUXe)

nyHKToB: 1-21, 146-149 — cosenckue? (Bcero 25); 22-88, 146a—148a, 150-153, 168,
169 — cepboxopparckue (Bcero 77); 90—113a — makenoHckue (Bcero 24); 114-145,
167, 850-853 — 6onrapckue (Bcero 37); 175-206, 299 — vyenickue (Bcero 33); 154-156,
208-232 — cnoBaukue (Bcero 28); 234, 236 — HuwxHenyxulkue; 235, 237 — Bepx-
Henyxuukue; 207, 238-240, 246298, 300-326 — monbsckue (Bcero 84); 241-245 —
kamyockue (Bcero 5). BocTouHOCTABSIHCKHE MYHKTHI PACHIPEICIIAIOTCS M0 CTpaHaM
cnenyrommm obpasom: 327-400 — B Benopyccun (Bcero 74); 171 B Pymbiaun, 233
B CrnoBakuu, 401-524 Ha Ykpaune (Bcero 124); 525-558, 560, 562-593, 596598,
600—648, 651-671, 673-707,709-716, 718-765, 767-841, 843—849 B Poccuu (Bcero
313); mpu 5TOM A3BIKOBBIE TPAHUILIBI HE COBIAIAIOT C TOCYAAPCTBEHHBIMU (TIOApOOHEE
CM. HIDKE B pazgiene 4).

% SI3pIKOBast MApKUPOBKA OTACIBHBIX IyHKTOB Haia. B camom OJIA oHa OTCyTCTBYET.
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Brimycku aTiaca BEIXOAAT B IBYX CEPHSX, (POHETUKO-TPAaMMAaTHUECKOM 1 JIEKCH-
KO-CII0BOOOpa30BaTenbHOM. B mepBoil 3 HUX K HACTOSIEMY BpEMEHH Hare4aTaHo
9 tomoB: “1. Pedekcer *¢” (1988 1.), “2a. Pednexcer *¢” (1990 r.), “26. Pednexco
*Q” (1990 r.), “3. Peduekcol *br, *br, *bl, *51” (1994 1.), “4a. Pediekcol *b, *b”
(2006 1.), “40. Pednexcer *b, *b. Bropuunsie rnacusie” (2003 1.), 5. Peduiekcst *0”
(2008 1.), “6. Pedmekcer *e” (2011 1.), “9. Pedmekcrr *tort, *tolt, *tert, *telt, *ort,
*olt” (2019 1.). OTHeNBbHO BHITIIET TOM ¢ OONTapCKUMHU MaTepHaaMH K BeIITyckam 1—4
(2015 r.)’. Toma, MOCBAIIEHHBIE HCTOPUH MPOYUX TJIACHBIX M COTJIACHBIX, TOKA eIIé
HE BBIMYIICHB 1 HHPOPMALIMIO Ha 3Ty TEMy MOXXHO MOYEpIHYTh U3 naHHbIX OJIA
JUIIE B OTPAaHUIEHHOM 00BEME.

HecMoTps Ha cBoM BHyHIMTENBHBIE pa3Mepbl, ceTka myHKToB OJIA ganeka oT
uneana. OHa 00J1a1aeT HEAOCTATOYHON I'YCTOTOM B HEKOTOPHIX apeajax ¢ CUIbHBIM
JIMAJIEKTHBIM IPOo0IeHIeM (HarpuMep, CIIOBEHCKOM?) a Takke B apeaiax co CMEIIaHHbIM
HaceneHueM. Kpome Toro, cieayer moMHHTh, 4To Matepuaibl OJIA oTpaxaror
coctostHue Ha 1960—70-e IT. U HE MO3BOJSIOT OTCIEAUTDH JlaXKe TMO3HUX CIIydaeB
CMEIIEHUS SI3BIKOBBIX TPAHHMII, HAIpUMep, 0OMeH HaceiaenneM Mexay [THP u CCCP
B 1944-1946 rr.°, HE TOBOPS YK O OOJiee paHHUX MHUTPAIHAX, TAKHX KaK PYCCKas U
yKpauHCKas KojoHu3anust JIukoro moss® uiiu nepecesienus 6osrap, cepOooB U XOPBATOB
moce 3axBara Typkamu bankan. Takim o6pas3om, neMoHcTpupyemble kKaptamu OJIA
H30TJI0CCHI IaJIeKO He BCEr/ia BOCXOMAT K MPAciIaBIHCKOMY COCTOSHHIO. Tem He
MeHee, obcnenoBanne 1o nporpamme OJIA — 3TO eTMHCTBEHHBIH MacCOBBIH cOOp
MaTepHaja TOBOPOB BCEX CIABSIHCKHX SI3BIKOB MO0 YHU(HUIIMPOBAHHOH MporpaMMe,
yto aenaet gaHHsle OJIA mo-HacTosmEeMy He3aMEHUMBIMU U 3aCTy>KHBaIOIIUMU
BCECTOPOHHETO M3yUYCHHS.

3 Bounrapckas komuccust OJIA BpeMeHHO BBIXO/MIIA U3 [IPOEKTA B CBSI3U CO CBOEH PajIMKAIbHON MO3UIHUEN 110
MaKeJOHCKOMY BOIIPOCY.

4 C.B. BepHIuTeitn H3HAYAIBHO MpeIarai, 9To0bl B aTiaac Bouuio 40 ciroBeHCKuX myHKTOB. T. Jlorap cumrai,

YTO 3TO YHCIIO HY>KHO YBEIUYUTH 10 50, HO B KOHCYHOM UTOTE I10 PA3INYHBIM IPHYMHAM 9TO KOJIHYECTBO OBLIO
cokpanieHo 10 25 [Kenda-Jez 2012: 62-63].

> Tak, B OJNIBCKUX MyHKTax 238-240, 252, 253, 257, 267, 268 u 276 KUBYT BBHIXOJIIBI C BOCTOYHBIX KPECOB.

¢ Hanpumep, B BopoHexckoii 061acTi kak pycckue, Tak 1 ykpanHckue myHKTsl OJIA Bosuukim B XVII-XVIII
BB.: 828 (XpeHoBoe) B 1680-¢ rr.; 834 (HoBast Oubmianka) B 1665 r.; 840 (MctobHoe) Mexay 1645 u 1650;
847 (Hosas OcunoBka) B konue X VII B.; 849 (Illanomnunkoska) B 1750-¢ rr. [IIpoxopos 1973: 339, 199, 112,
200, 344].
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2 CNABAHCKME roBOPbI U IMANIEKTOMETPUSA

JdunanexromeTpruueckuii (KOJTMYSCTBEHHBIN) MOMX0J] K KIIACCU(PUKAITUN OTACITHHBIX
CIIABSTHCKHX SI3BIKOB U TOBOPOB HaYaJI IPUMEHATHCS ¢ KoHIa XX B. Kimaccuduxanus,
paspaborannas H.H. ITmennynoBoii [1996], npeanonarana pasaeneHue pyccKux
TOBOPOB Ha €JIMHUIILI YETHIPEX YPOBHEH: MEepBbIC J1BA YPOBHS, 00bEIHHSIONINE
0O0JIBIIIOE KOJIYECTBO HACEIEHHBIX ITYHKTOB, 0TOOpaXKaIIN PYCCKHUI apeal JUCKPETHO,
TOT/1a KaK TPETHid U YeTBEPTHII YPOBHU OJ1aroapst BBICOKOH AeTaln3aluy O3B0
MIPEJICTABIIATh apeal KOHTUHYalIbHO. IIpy onucaHuy Ka)kJoro HaceJIEHHOIO ITyHKTa
OBUTH B3SITHI BCE IMHTBUCTUIECKIE MaTepHaIbl, HCIIONB3YEMbIE [T COCTABICHUS KapT
JAPSI 3a uckiroueHneM CTaTUCTUYECKHX KapT. Takxke Ha ocHOBe MaTepuanos JJAPSI
ObUTa IpeUIo’KeHA KiTacCH(pUKaIs pyCCKHUX IuaiekToB [Mapuenko, Porsko 2025].
B pabote ucxonmnas Marpuia mpu3HaKoB OblIa IpeBpalleHa B MaTPHILy OIH30CTel
HAaCeJIEHHBIX IIYHKTOB U 3aT€M YMEHbIIEHA C TOMOIBI0 MET0/1a MHOTOMEPHOT'O LITKa-
nupoBanusL. [lomydeHHbIe 3HaUeHUSI OBUTH BU3YaIM3UPOBAHbI HA KapTe, YTO TI03BOJIMIIO
BBLIETIUTD 6 IPYIII TOBOPOB U ONPEAETUTD TUAIEKTHBIE IPU3HAKH, IEJISIIIUE PYCCKHUE
TOBOpHI HA 3amaj U BOCTOK.

B pab6ore [Ky3pmuna, ManycoB 2024] ¢ MOMOIIBIO JHATEKTOMETPHIECKUX METOIOB
OBLT Om¥CaH BECh BOCTOYHOCIABSIHCKHN apeai. B oCHOBe KiacCH(pHUKALINH JIeXKalIH
KapThl U3 cCOOpHUKA « BOCTOUHOCTABIHCKHE H30TTIOCCHI», KOTOPBIE OBLIN IEPEPUCOBAHBI
B DJIEKTPOHHOM (hopMaTe U TpaHC(HOPMHUPOBAHEI B ONHAPHYIO MAaTPHUILY, TAC KAXKIOMY
MUKCENI0 KapThl COOTBETCTBOBAJIO HAIMYKME WJIM OTCYTCTBHE KOHKPETHOM THaleKT-
HOM depThl. Jlanee K MoJy4yeHHOH MaTpulle ObUT MPUMEHEH aJrOPUTM k-CpPEeIHUX, B
pe3ybTaTe 4ero ObUTH CO3JaHbI ABE KJIACTEpH3aIlNH: Ha 5 (MaKpOypOBHEBas) U Ha
25 (MUKpOypOBHEBasl) KJIacTepoB. [l KaXKa0ro Kiactepa ObUT IMPETIOKEH CITHUCOK
JuddepeHIanbHbIX AUAJeKTHBIX PU3HAKOB, BHOCAIINX HAUOONBLINHA BKJIaI B UX
¢dopmupoBanue. [IoMrMO IUCKPETHOTO KIACTEPHOTO METOa OBLT TaKKe IPUMCHEH
KOHTHUHYaJIBHBINA, IOCTPOEHHBIN ¢ MpUMEHEHNEM EBKIMAOBA paCCTOSHUA.

HUcnonezys matepuansl npoekrta «aeorpadcky 1uanekTeH peYHrK Ha ObIrapcKus
€3UK», TPYIIIa HCCIIeI0BAaTEIICH MOMBITATIACE TOTYIUTh KJIACCH(UKALNIO OOITapCKUX
TOBOPOB IIPU IIOMOLIM paccTosHus JleBeHmTeiiHa. B kauecTBe MaTepraia UCII0JIb30-
BaJioch 39 A3BIKOBBIX 4epT B 156 cioBax, 3anucaHHbIX B 197 Hacen€HHBIX MyHKTaX
kaxaoe [Houtzagers et al. 2010]. Takas MmeToiMka UMEET CBOM OTPAHUYCHUS: BO BCEX
M3yYaeMbIX IYHKTaX JOJDKEH OBITh MPEACTABICH OJAWHAKOBEIA HaOOp JIEKCEM, YTO
pu paboTe ¢ MaTepualioM He OT/IENIbHBIX S3bIKOB, 8 TAKCOHOB CTAaHOBUTCS IpoOiieMa-
TUYHBIM. KpoMe Toro, 3TOT METOX KPUTHUKOBAJICS 32 TO, YTO JIF00Ast pasHUIA MEXIY
COIIOCTAaBJISIEMBIMH €IMHUIIAMH OLIEHUBAETCS OIMHAKOBO. B KauecTBe anbTepHaTUBBI
[1. XerrapTu npeuioKuil METOA, IPH KOTOPOM AHajIeKTHbIE ()OPMBI CPAaBHUBAIOTCSA
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HE HalpsAMYyIo, a ¢ o0mel mpadopMoil i qrageKTHBIE PeIeKCH MOMYYIaloT PasHBINH
BEC B 3aBHCUMOCTHU OT CBOero kauectsa [McMahon 2005: 210-239].

KonuuecTBeHHBIM METOJIOM SIBIISIETCS TAK)KE JICKCUKOCTATHCTHKA, OJJTHAKO 0OJIb-
OIMHCTBO PaboT IO CIABSHCKOU JIEKCHKOCTATHCTUKE OTPAHWMYNBACTCS JaHHBIMHU
JUTEPATYPHBIX A3bIKOB.” Ba)KHBIM IIAroM K H3yYCHHUIO B 3TOM KIIFOUE TAKKE TOBOPOB
crana pabora A.B. JIpi6o u A.C. KacesiHa, Te Hapsany co cnuckamu Cpojemna
JMUTEPaTypPHBIX CIABSHCKUX S3BIKOB OBUIM HMCIIOJB30BAHBI JaHHEIE psia TOBOPOB
[Kushniarevich et al. 2015]. [ToaHOCThIO Ha AUANEKTHBIX JaHHBIX (ObUIN B3ATHI 25
CJIaBSHCKHX TOBOPOB) ocHOBaHa pabora M.E. BacunseBa u M.H. Caenko [Bacuibes,
Caenxo 2020]. Ha maTepuansl KopirycoB u ciickoB CBojenia onupaetcs Takxke U.
AdanacreB. Ocoboro BHUMaHUS 3acioyxuBaeT ero pabora [Afanasev 2023]. B nei
ABTOP MPOBEN CPAaBHUTEIBHBIN aHATN3 JABYX MPUHIUITHAILHO PA3IMYHBIX MTOIX00B
K OIIPEIENICHUIO PACCTOSIHAN MEXKIY S3BIKAMHU: CHCTEM THIA «USPHBIN SIIUK», IO-
Ka3bIBAIOIINX SI3BIKOBYIO OJIM30CTH 0€3 BOZMOXKHOCTH MHTEPIPETALNH, U «SI3BIKO-
BO-HE3aBHCHUMBIX» CHCTEM, 00CCTICUNBAIOIINX MTPO3PAYHyI0 00pabOTKy TaHHBIX, HO
UTHOPHUPYIOMINX CIIENA(PHUKY OTACTBHBIX S3BIKOB. [loMIMO CpaBHEHUS CYIIECTBYIOMINX
MOJIXO0JI0B OH TaKKe MPEAJIOKUIT HOBYIO «aHTHIIPO3PAUYHYIO» CHCTEMY, YUHTHIBAIO-
IO MIPEUMYIIECTBA 000MX METOOB, M MPUMEHMI €€ K TPEM BOCTOYHOCTABIHCKIM
JIEKTaM: roBopam ¢. Xuciasuuu, Merpa u benoropHoe.

Crnenyet MoAYepKHYTh, YTO KJIACCH(PHUKAIINY, TOTYYSHHbIE C IIOMOLIBIO AUAaJIeK-
TOMETPUYECCKUX METOJIOB B HaIIeH paboTe, HEe MPEUIaraloTcsi B KaueCTBE 3aMCHBI
CYIIECTBYIOMINX KIacCU(pHUKANNi, OCHOBaHHBIX Ha Ka4eCTBEHHBIX Moaxonax. ua-
JIEKTOMETPHUSA B UCCIIEAOBAHUH — JIUILb OAMH U3 CIOCOOOB YBHUJIETH CBS3U U OJIM30CTH
MEXTY JIEKTaMH, KOTOPBIE MOTYT OCTaThCs HE3aMEYCHHBIMH 0€3 CTATHCTHYECKOTO
aHaJm3a.

3 METOA0ONOrNA U AHHBIE

3.1. MATEPUAN

Hcnons3yemblii MaTepral npecTaBiIeH 6 ToMaMu (POHETUKO-TPaMMATHIECKON CepHn
OJIA (1, 2a, 26, 4a, 5 1 6), TOCBSIIEHHPIMA KOHTUHYAHTaM CIIEAYIONINX TPACIABIHCKUX
TIAcHBIX: *&, *¢, *Q, *b 1 *b, *0, *e. Bo Bcex ToMax NpuBeIeHbl PEKOHCTPYHUPOBAaHHbIE

7 Eciu TOBOPHUTH O JICKCUKOCTaTUCTUKE HE B «CBOACILIEBCKOM) [TIOHUMAaHHH, TO YCTAaHOBJIEHHUE GJIN30CTH SI3BIKOB

Ha OCHOBAaHWHM CPaBHEHNsI TapaJlIeNIbHBIX TEKCTOB, NPEJIokKEHHOe He3aBucuMo B. Manbpuakom [Manczak 2006]
n C.A. Crapoctunbm [Crapoctun 2007], B LieJIOM TPYAHO NIPUMEHUTH K JHAJIEKTHOMY MaTepuaiy.
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JIEKCEMEI IIPasi3bIKa, COJCpIKaIIe paccMaTpuBaeMble (POHEMBI. JIJIst KaXKT0i JTeKCEeMBI
MIPUBOIUTCA CIUCOK AITHHOM 830 (KOIM4ecTBO 00CIeT0BaHHBIX HACENEHHBIX ITYHKTOB)
(hopM, HacIeqyIOMUX UCXOIHOM JIekceMe. B HacenéHHOM IyHKTE MOXeT OBITh 3a-
CBUJICTEIILCTBOBAHO KaK HECKOJBKO, TAK U HU OJHOH YAOBJIETBOPSIONICH (hOPMEIL.
Opnna gopma MOXET (PUKCUPOBATHCA B HECKOJNBKUX MOAPA] MIYIIUX MyHKTax. B
KadecTBe MpHUMepa MPUBOJISATCS JaHHBIE 0 HACEJNEHHBIM IMyHKTaM 715-719 xapThl
13 (*¢/p/stp) TOMA Ha penyIMPOBaHHBIC TNIacHBIE (MTyHKT 717 B aTiiace OTCYTCTBYET,
B HyMepaluu ObIBAaIOT MIPOOEIHI):

715-716 ces’t’

718 ¢’es’, ¢’is’

719

Toma ObuTH IPE0Opa30BaHbI B TAOJIHUIIBI, K3 (JOPM HAMH OBLTH U3BJICYCHBI HETIO-
CPEICTBEHHO caMU pedIeKChl — 3BYKH H 3BYKOCOYETaHHUs, pa3BUBIINeECS U3 POHEMBI
mpasizbika. KapTel u3 ToMa 4a B JaibHEWnIeM ObUIN pa3jiefieHbl Ha JIBE TaOJIHIIbI,
B 3aBHCHMOCTHU OT TOTO, Pe(IEKCH KaKOT0 U3 PEeIyIUPOBAHHBIX TIACHBIX TaM
npejacTaBieHsl. Tak, mociie pa3sMeTKH paccMaTpuBaeMblil pparMeHT TabJIUIbl TOMa
Ha *b, COOTBETCTBYIOUINI MPUBEAEHHOMY BBIIIE PUMEPY, TPUOOPEN CISAYIOUTYIO

CTPYKTYypY:
(13) ¢/n/stp
715 e
716 e
718 e/i
719 HET

HacenénHbie MyHKTBI, 47151 KOTOPBIX XOTS OBI B OTHOM U3 TOMOB OOJIbILIE TTOJIOBHHBI
3HAYCHHH OTCYTCTBOBAJIO, OBLIM UCKITFOUEHBI H3 PACCMOTPEHHS, B PE3YJIbTATE YETO
o0IIee KOJIMIECTBO ITYHKTOB COKPATHIIOCH M0 780. BBuTH HCKITFOUEeHEI clieayromue
HacelnéHHble MyHKTHL: 23, 34, 44a, 64, 93, 106-109, 112, 113, 139, 140, 142, 145,
167, 207, 253, 307, 327, 534, 538, 539, 550, 553, 558, 566, 598, 601, 615, 629, 630,
645, 669, 676, 677, 731, 735-737, 739-741, 755, 767, 768, 802, 808, 852, 853.

BaxHo 0TMETUTB, 4TO OJJHU PedlIEKCHI BCTPEUAIUCH B IBYX U O0Jiee ToMax, a Apyrue
— OKa3bIBATINCH CHCIM(DUIHBIMH TOIBKO JUIA OJJHOTO ToMa. Hanpumep, peduiekc wo
OBLT 3a(MKCUPOBAH JIMIIH TPIKIBI B TOME HA *0, B TO BPEeMs KaK peQIIEKCH a WIH i
ObUIH TIpeACTaBJICHbI B 3HAYUTEILHOM KOJIMYECTBE BO BCeX TOMax. BmecTe ¢ Tem Bce
pedIIeKChl JEMOHCTPUPOBAITN CTPYKTYPHYIO CX0XKECTh, YTO IOCTYKHIIO OCHOBAaHHEM
ULt 00BbeIMHEHHS pe(IeKCOB pa3HBIX TOMOB B OMH Ha0Op JaHHBIX.
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OI[HaKO IIpyUHATasg METOJOJIOTHA UMCCT PAJT Ol"paHI/I‘IeHI/II\/’IZ BO-IICPBEBIX, TCPACTCA

I/IH(bOpMaHI/IH 0 CBSI3H C UCXOJHOM (1)0H€MOI71, a, BO-BTOPBIX, IIPXU BKIIFOYEHUH HOBOT'O

MaTepHaia, KOTOPHIH OyIeT CTPYKTYpHO OTINYATHCS OT UMEIOLIETocs, HalpuMmep,

U3 TOMa atjiaca Ha COYCTaHHA BHIA *TOI‘T, MCTOJOJIOTHA 6y,[[eT HYXIaTbCs B

COBCPUICHCTBOBAHUHU.

3.2 PE®NEKCHI

[Ipu paccmoTpeHun Bcex BCTpeTHBIIUXCS peduiekcoB (Bcero 344) Hamu Oblia

MIPEIIPUHATA TOMBITKA OCMBICIUTE HX CTPYKTYPY, YTOOBI faynee OBIJI0 BO3MOXKHO

MIPOM3BOAMTE cpaBHeHHe. DopMalibHast cXxeMa BceX pedIieKCoB Oblia MpeacTaBieHa
CIICAYIOIIUM 00pa3oM:

1.

1.1.

1.2.
1.3.

2.
3.

['pynma riaacHOTO, UMEIOIIAst CICAYIONIYI0 BHYTPEHHIOK CTPYKTYpPY, JIHOO
€€ OTCYTCTBHE:

OpuH racHbii 13 Tabnue! (Tabmuia 1). Kaxaslil rimacHblil oxapakTepu3oBaH
TI0 ITobeMY (OT CaMOT0 BEPXHET0, 1-T0, IO CaMOT0 HIKHETO, 7-T0), paay (0T
camoro nepeHero, 1-ro, 1o camoro 3aaHero, 11-ro), crenenu peanmzanuu (0
MIpU HYJIEBOU peanu3anuu, 1 — A7 HeCIOTOBBIX YyacTel Au(TOHTOB, 2 — i
TJIACHBIX MTOJTHOTO 00pa3zoBaHus), oryonaeHHoctd (1 mpu Hamuauu u 0 npu
OTCYTCTBUM) W Hazanu3anuu (2 npu Haauanud u O IpH OTCYTCTBHUH).
[MoncTpounas gykKa Ha 1Ba CUMBOJIa TMOO €€ OTCYTCTBHE.

HonroTa (:) wim noayaoarora (*) aud0 uxX OTCYTCTBUE.

1 B HHTEPBOKAIBHOM MO3HIINY (B peduiekce iie) MO0 ero OTCyTCTBHUE.
I'pynmna rimacHoro, UMeroIas BHyTPEHHIOI CTPYKTYPY, aHAIOTHYHYIO ITyHKTY
1. crincka, 3a UCKITFOYeHUEM OoAmyHKTa 1.2. 1100 e€ oTCyTCTBHE.

OmuH HOCOBOM COITIacHbIi (M, N, 1, A1, 1, , ") MO0 €ro OTCYTCTBHE.

1 2 3 4 5 6 7 8§ 9 10 11

1 1 u Bl BI u
2 y ¢

3 e ) 0

4 ) 0

5 € )

6 a a

7 a

PUCYHOK 1: TpeyronbHUK rnacHbIx B TpaHckpunuum OJ1A
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TABJIMLIA 1: Knaccudukaums rnacHbix pehnekcoB

8 Bputo npuHATO pemeHue npuHsaTh 0 3a HEHTPaIbHBII [ITACHBIH (9) C HYJIEBOI pean3aiei.

° B cuily CIIOKHOCTH KOPPEKTHOT'O OIPEEIICHHs BECA STUX JIEMEHTOB HECIOrOBbIE YacTH JAU(TOHIOB ObLIH
pasjielieHsl Ha JiBa THIa: § = j = j U y = w = v. Kpome Toro, 3Byku /' 7, ”HOT/Ia pa3BHBAIOIMECS HA MECTE J,

TIOJIyYMJIA TOT XK€ BEC, UTO U Can.
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3.3. [OMAPHOE CPABHEHWE

Ha cnenyromem stamne ucciienoBanus ObLIO MPOBEISHO MOMAapHOE CPaBHEHNE UMEIOLIXCS
pedIiekcoB, HaNPaBJICHHOE HA YCTAHOBIICHUE YCIOBHBIX PACCTOSHHUHA MEKIY HUMHU.
CpaBHeHHe IBYX pedIeKCOB 3aKITF0YAIOCHh B COOTHECEHHH XapaKTePUCTUK COCTABHBIX
yacTtell pediiekcoB. XapaKTepUCTUKU TJIACHBIX MPUBEJEHBI B TadnuIe 1; gonrora,
TOJIYZ0JITOTa U OTCYTCTBUE JAONTOTHI MOTYy4n Bec 2, 1 1 0 COOTBETCTBEHHO; MHTEP-
BOKAIIGHBIH | TIPY HATWYHUH AaBai Bec 1, mpu oTcyTcTBUU — 0; MOACTPOYHAS Ay>KKa
HE YYUTBIBAJIACh. B X0Jie Takoro cpaBHEHUs! pedIeKChl OBLIN MPEICTABICHBI KaK
BEKTOPBI PaBHOW JUTMHBI, YTOOBI MEKIY HUMH MOYKHO OBLIO BBIYHCIUTHh EBKIHIOBO
paccrostaue (cxema 1), KOTOpoe U CTano KOHEYHOH MEPOH TUCTaHIIUN MEXTY ITapoit
paccMaTtpuBaeMbIx pedaekcoB. JJaHHBINM TOIXO0/] MO3BOJIWI IEPEUTH OT KaYECTBEH-
HOT'O ONMUCaHus Pe(rIeKcoB K MX KOJHMYECTBEHHON XapaKTEPUCTHKE, YTO MOBBICHIIO
00BEKTHBHOCTh CPABHUTEIHLHOTO aHAITM3A.

d®,q) = V(1 — q)* + (P2 — @)%+ ... +(Pn — qn)? =

i(pk - qi)?
k=1

CXEMA 1: dopmyna nogcyéta EBknupoBa paccTosHus

JJ1st comocTaBieHus! CTPYKTYPHO Pa3IHUYHBIX €IUHUIL], 3 IMEHHO MOHO(TOHIOB
U AU(TOHTOB, HAIIPUMED, @ U a:i, OB pa3paboTaH CICHHAIBHBIN aJrOPUTM, B
OCHOBE KOTOPOTIO Jiexar ABa cpaBHeHus. [lepBoe — npsimoe, pu KOTOPOM MEPBBIH
rJacHBI IU(TOHTa CpaBHUBAETCS C €UHCTBEHHBIM IJIaCHBIM MOHO(TOHra, a
BTOpPOMY I'JIACHOMY TU(TOHTa B APy CTABUTCS BEKTOP § = V - C, TAE ¥ — 3TO BEKTOP
XapaKTEePUCTUK BTOPOro IIACHOTO0, a C — 3TO BEKTOP TaKOU e AJUHBI, 4TO U V, BCE
3HAUEHUsI KOTOPOTo paBHbI HEKOTOPOii koHcTanTe C. Bropoe cpaBHeHHEe — oOpaTHOE,
IIpH HEM EIMHCTBEHHBIN ITACHBIM MOHO(pTOHTa OyAeT CPaBHUBATHCS CO BTOPBIM
TJIaCHBIM TUQTOHTa. BRIOnpaeTcs To cpaBHEHHE, KOTOPOE AACT MCHBIIINHN Pe3yJIbTar.
TaxkuMm 006pa3zoM, B IPUBEAEHHOM MpUMEPE MEHBIINH Pe3yNbTaT 00ECIeUUT NPsIMOE
CpaBHEHHE: COOTHECEHHE IEPBOT0 AIEMEHTa AU(PTOHTA @ ¢ MOHO(TOHTOM a, a
[ — C ¢, UTOTOBOE 3HAUEHHE OJU30CTH B JJaHHOW mape coctaBuT 4,8990. 3HaucHUS
B MaTpuue onmusoctet (Tabmuua 2) nexxar B quanasone ot (0 mpu cpaBHEHHH OJU-
HaKOBBIX pediekcos o 17,2047 mexny peduiekcom uu u pednexcamu in, in, iy, in,
in, iy, {". Takoi moaXox MO3BOJIIET BEPHO YCTAHABIUBATH COOTBETCTBHE 3JIEMEHTOB
OJIHOTO pedJieKkca 3JIeMEeHTaM JPYTroro, «mTpadys» 3a HEPaBUIbHBIE CPAaBHEHUSI.
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Ba nudroHra MexIy CO00H CPpaBHUBAIOTCS AaHATOTHIHO: U3 MPSMOTO M 00paTHOTO

CpaBHeHI/Iﬁ BI>I6I/IpaeTC$[ TaKo€, KOTOPOE€ 00eCIICYUT MEHBIIIHH pe3yibTart.

0 a a: aci a:i a:u
0 0 3 3,6055 5,7446 5,7446 5,7446
a 3 0 2 4,8990 4,8990 4,8990
a: 3,6055 2 0 4,4721 4,4721 4,4721
aci 5,7446 4,8990 4,4721 0 1 5,2915
a:i 5,7446 4,8990 4,4721 1 0 5,1966
au 5,7446 4,8990 4,4721 5,2915 5,1966 0

TABJIMLIA 2: dparMeHT KBaApaTHOM MaTpuULbl NOMapHbIX CPaBHEHUI

Hakowner, u3 3T0T0 Cieayer, 4To B X0Jie CPaBHEHUN OJTHOTO U TOTO e pediexca
C PA3IMYHBIME IPYTHMH pediekcaMu OH IIEPHUOMUECKU OYICT MOJTydaTh Pa3InIHbIC
BekTOpEL. Hampumep, BexTop pedurekca a mpu cpaBHEHHH ¢ pedIIeKcoM Bpoe e OyaeT
KOpodYe, 4YeM BEKTOp TOTO )K€ @ MPU CpaBHEHUH ¢ AUPTOHTOM ei. OIHAKO, HAM HE
KaXKETCsI, YTO 3TO SIBJIACTCS CKOJIBKO-THO0 c1aboif CTOPOHO# 1MoaX0/a, TOCKOIBKY B
KOHEYHOM CU&Te, Mbl OIIEpUPYEM HE CAMUMHU BEKTOpPAaMH, a 3HAUEHHUSMH, T10JIy4EH-
HbIMHU Yepe3 EBKINI0BO paccTosiHME MEXIy TapaMH BEKTOPOB.

3.4. MATPULbI TOMOB
[ociie 3aBepIIeHUs MOMAPHBIX CPABHEHUH pedIEKCOB MOSBUIACH BO3MOXKHOCTh
MEPEHTH K BEIYMCICHHIO HTOTOBBIX PACCTOSHHUN MEKY AuanekTamu. [1jis aToro 6buia
OCyIIecTBIeHa 00paboTKa KaXJ0H U3 CEMHU TaOJINI ¥ BHYTPH TaOIUIIBI — KAXKIOH KapTHI.
s 06paboTku Beeld TabuLIb t HaM MOTpedyeTcs He TOIBKO 00paboTaTh Kaxayro
KapTy B HEW, MOydnB B pe3ynbraTe Matpuibl (M, M, ... My, M,), onricaHHbIC B
ClIleAyIomeM ab3are, rae N — KOJMIECTBO KapT B TaONHUIlE, HO M CO3aTh MATPHILY
V\, B KOTOpO# OyIyT XpaHUTHCS JAHHBIC O KOJMYECTBE MPOU3BEIEHHBIX CPABHECHH.
O6paboTka kapThl k npeacraBiser co0oi MOCTpoeHNE KBAAPATHONW MaTPHUIIBI
My pazmepom 780*780, 3HaUCHUS KOTOPOH CHayalla MPUPABHUBAIOTCS K HYJIIO, a
3aTeM 3amoJHAIOTCA CIEAYIONIMM 00pa3oM: JUIs dJIeMeHTa ¢ UHAEKCoM (i, ) Oepém
JBa MHOXecTBa: | — pediekchl, mpecTaBleHHbIE B HACEIEHHOM IYHKTE C HOMEPOM
i, u J — pednexce B HACENEHHOM ITYHKTE j; €Clid 00a MHOXECTBA OKa3aJINCh HE
MyCTBHIMH, MPSIMBIM POU3BEACHUEM MOy4aeM MHOXECTBO Map pedIieKCoB, MEKIY
KOTOPHIMHU HaJI0 IPOU3BECTH CPABHEHHUE, B KAYeCTBE 3Ha4YeHUs M, (i, j) 3amuchiBacM
cpennee apudmeTnieckoe Habopa u3 |/| - |J| pesynbTaToB cpaBHEHHH, 3HaueHue V (i,
J) YyBEIMYMBAEM Ha CITUHHUILY.

147



148

AHacTacus CepreeBHa KyabMuHa, ApceHnii Bnagnmmposuy Manycos, Muxann Hukonaeeuny CaeHko

Jlanee TOTydEHHBIE N MATPHUII CKJIABIBAOTCS, TIOTydaeMas MaTpHIa ModJjie-
MEHTHO JeIMTCs Ha MaTpully V. MUHbIMM cioBamu, 3a1aéTca Matpuua T, Takas, 4To
Te(i,)) = Qr=1 My (i,))) /V:(i,j), aT0 mo3BONsAET HUBEIUPOBATH dPPEKT OT
PasIMYAIONIErocs KOJIMYECTBA KapT, 10 KOTOPBIM IIPOBOJMINCH CPABHEHUS MEKITY
Pa3sIMYHBIMH TApaMK AuanekToB. Marpuna T, — MaTpuIia ToMa, HpeCTaBISET COO0M
Marpuily ¢ HHbopMaleii o I3bIKOBOM PaCCTOSHUU MEXAY KaXK/IOH U3 Iap JHAJIEKTOB,
IOy Y9EHHON MOCPEACTBOM CPaBHEHHS pedIeKCalMi KORKPETHOH (JOHEMBI B Pa3THYHbIX
JleKceMax.

3.5. UITOroBAAt MATPULIA

[Ipu monbITKE CIOKEHUSI MaTPHUI] TOMOB C LIEIbIO CO3aHMs TUANEKTHOM Kilaccudu-
Kallly, OCHOBBIBAIONICHCS HA BKJIaIe peIIEKCOM BCEX UCCIIEYEMbIX KOHTHHYaHTOB
IJIaCHBIX, BOSHUKAET CYLIECTBEHHAas METOJO0JIOIMYecKas CII0XKHOCTh, CBA3aHHAas
C KOJMYECTBOM KapT B pa3HbIX TOMax. Tak, Ta0iuua, oTpaxaromas cyas0y *e,
COJICPKUT 73 KapThl, B TO BpeMs KaKk B TaOJUIlE, MOCBAUIEHHON *b, comepkutcs 24
kapTel. Bapuant ¢ nmpocteiM cymmupoBaruem 7 matput (Ti, Ta, ... Ts, T7) umeer
OYEBHJIHYIO IIpo0IIeMY: 00a pediieKca UMEIOT PaBHYIO TMHIBUCTHUECKYIO 3HAUUMOCTb,
HO KaXJas OTAeTbHas KapTa Ha *e OyaeT BeCHTh BTpOE MEHBIIIE, YeM KapTa Ha *b.
AJbTepHaTUBHBIN BapUaHT PEAINOIAraeT Hepe CII0KEHUEM YMHOXKHUTD KaXIyI0 U3
7 matpui T Ha KOJMYECTBO KapT B COOTBETCTBYIOLIEH TaOIUIE, HO B TAKOM CIIydae
BO3HUKAET MHAas MPoOJIieMa — HECMOTPS Ha PaBHBIN BeC KaXKIAOW KapThl, HEMPOIIOP-
OUOHAJBHO YBEIUYUBACTCS BKJIAA PE(IIEKCOB ¢ OOIBIIMM KOJIUYIECTBOM KapT. B
HalleM MpUMeEpPe 3TO MPHUBEAET K TOMY, YTO COBOKYIHBIN BKJaj BceX pediiekcoB
*e B quddepeHnmanmo uccueayeMbIxX JMaleKTOB CTAHOBUTCS B TPHU pa3a OOJIbIIe,
4eM BKJIaa peIIeKCOB *b.

Hamu 651 BBIOpaH KOMIPOMUCCHBIN BapuaHT, IPH KOTOPOM MeEpe]] CII0KEHUEM
KaXJasi MaTpulla YMHOXKaIach Ha KBaJPAaTHBI KOPCHb OTHOIICHHUS HAaWOOJIBIIIECTO
KOJIMYECTBa KapT Cpelu BCEeX TaOJIMI K KOJMYECTBY KapT B AaHHOW Tabiuue. Tak,
HanpuMep, Matpuia *5 Oyaer ToMHOKeHa Ha /73 / 24 =~ 1,744 , B pe3ynbrare
Yero BKJIAJ KaXI0H OTIENbHOW KapThl, MOCBANIEHHON *b, BO CTOJIBKO K€ pa3 Tpe-
BOCXOZHJI BKJIAJ KapThl HA *e€, HACKOJIBKO COBOKYITHBIH BKJIQJ BCeX KapT Ha *e mpe-
BOCXO/JIMJI aHAJIOTHYHBIN BKJIAJ BCEX KapT Ha *b.

3.6. KNACTEPU3ALNS

[TonyueHHas KBajpaTHas MaTpULA, OTPaXKAIOMIas SI3bIKOBBIE PACCTOSHUS MEXIY
KaXIOW 13 Map JMAICKTOB, CITy>KUT OCHOBOH JIJIsI IIPOBEICHUS KIIACTEPHOTO aHamm3a. B
HaCTOsIIEH paboTe OblIa MPUMEHEHA HepapXUIecKas KITacTepu3anis MeTo1oM Y opa.
3TO arnoMepaTHBHBIN aJrOPUTM, HalleJIEHHBIM Ha 00HApYKEHUE TAKUX 00bEJMHEHHIH,
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IIPpU KOTOPBIX 6YZ[YT IIOJIYy4YaThCA KIIaCTEPhl C MUHUMAJIbHBIM IPUPOCTOM JUCIICPCHUH.
Taxoit moaxon, PEIEBAHTCH AJIA IMHITBUCTUYCCKUX HCCHeﬂOBaHHﬁ, TaK KakK IIO3BOJIACT
BBIABJIATH €CCTCCTBCHHBIC I'PYIIITUPOBKH JUAJICKTOB Ha OCHOBC 00BEKTUBHBIX KOJIHYE-
CTBEHHBIX IIOKa3aTeJIeH UX CXOJICTBA U pasiandus.

3.7. MoNroHbl

Jnst ymoOcTBa BU3yalIM3alliy MBI IPUHSIIN peIIeHIe TOCTPOUTH quarpammy Boposoro,
TEM CaMbIM IIOJIy4YUB [l KaKAO0M U3 Nap KOOPAUHAT, COOTBETCTBYIOLIEH OJTHOMY U3
780 HacenEHHBIX IIyHKTOB, IIOJIUTOH. Takue MOJUrOHbl TEOMETPUUECKH TOUHO OTPaHU-
YUBAIOT Ty 00JIACTH MIPOCTPAHCTBA, JUIsI KOTOPOH COOTBETCTBYIOIINY €l HaCEIEHHBIH
IyHKT SIBJIAETCS OJIMKalINM U3 IPECTaBIeHHbIX. BHEIIHNE TOTUTOHBI 3aTeM ObUIH
JOTIOJTHUTEIIFHO OTPaHMYCHBI allb(a-()opMOH, ONTUCAHHONH BOKPYT MHOXECTBA BCEX
TOYEK, YTOOBI N30€KaTh MPOOIEeMBI TOTEHINAIFHO OECKOHEYHBIX TOIUTOHOB. CTOHT
3aMETUTh, YTO MHOI' /1A IOJUIOHBI 3AMETHO HE COITIACYIOTCA C TPaHULIAMU FOCY 1apCTB.
Hanpumep, noauron, cooTBETCTBYIOMUNI IIYHKTY 282 B ceBepHOM boremuu omytumMo
BKJIMHUBAETCS HA TeppuToputo nonbckoit Cunesun. Kpome Toro, HecMoTps Ha To,
4TO B ABCTPUH NIPEJCTABIEHBI TOJIBKO 6 IMyHKTOB, 3 Ha BocTOKe B byprennanne u 3
Ha tore B KapuHTUM, COOTBETCTBYIOUINE UM IIOJUTOHBI, a TAKXKE [IOJUTOHBI I0XKHBIX
MyHKTOB Uexuu U 3amagHblX MyHKTOB CIIOBAaKMU 3aHUMAIOT HENPOIIOPLUOHAIBHO
OouibIINe TEPPUTOPUH ABCTPHUH.

3.8. LIBETA

JUi1s BU3yabHOTO MpeCTaBICHUs OIM30CTel MEXK Ty AUATEKTHBIMU IPyTIIaMH MAaTPHIIBI
paccTosiHU ObUTH TPeoOpa30BaHbl B CHHTETHICCKHUE HAOOPEI N-MEPHBIX BEKTOPOB C
MOMOIIBIO METO/Ia MHOTOMEPHOTO IIKaJIHPOBaHUS. MeTox rapaHTHpyeT MOTydeHHe
TaKOro Habopa, IPU KOTOPOM PACCTOSHUS MEX Y BEKTOpaMH B HA00pe MUHUMAIBHO
OTJIMYAIOTCS OT PAacCTOSIHWH B MCXOAHOW MarTpuie. B paMkax HacTosIero mccie-
JOBaHUS MHOTOMEPHOE IIKAJTHPOBAHUE NMPUMEHSAETCS I TOIYIEeHHS TPEXMEPHBIX
BEKTOPOB C JaJbHEHUIINM mpeoOpa3oBaHueM B npocTpancTBo RGB nseros. Llsera
KIIAaCTEPOB ONPEIEIIIIOTCS KaK CpeHEee I[BETOB BCEX TOUYEK, MOMABIIMX B KIacTep.
Takum 06pazoM, 4eM MeHbIIIE IBETOBOE PACCTOSHNE MEXIY ABYMS KJIacTepaMu, TeM
Oouibllle B CpPEAHEM MOXOXKH TUATIEKThI, OTHECEHHBIC K 3TUM KJIACTEPaM.
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4 AHANU3

Hwxe npencraBiieHbl KapThl, IOJy4YE€HHbIE 10 JaHHBIM OTAENbHBIX TOoMOB OJIA.
OnBITHEIM Iy TEM OBLTO 00HAPYKEHO, UTO HanboJee aeKBaTHOH (TO €CTh, COOTBET-
CTBYIOIICH MpeACTaBIeHUSIM TPAJUIIMOHHON KOMIIApaTUBUCTUKHU) KIIacTepU3alus
BBIXO/IMJIA TIPH I€JIEHUU Ha 6 KIIaCTEpOB.

Pedmexcrer *¢ (kapter *kveétp ‘nieTok’, *18€sb ‘nec’, *svétb ‘cBET, MUP’ U T.II.)
pa3zenuiy CIaBIHCKUE TOBOPHI Ha CIIeyIoIIne Ki1acTepbl: 1) HIMOMBI C IEPEX0I0M
*&> 1, MPEeUMYIIECTBEHHO YKPAHCKHE U UKABCKHUE, HO TAK)KE HEKOTOPBHIE CIIOBEHCKUE
U OIMH PYCCKUIA; 2) HAMOMEI ¢ pediekcanueii *€ > e / a B pe3yibTaTe JEXUTCKON
neperyiacoBku (biaty, Snieg) u 6onrapckoro nepexonaa *€ > a noj yiapeHueM mnepen
TBEPJIBIM COTIIACHBIM (6571, CHAZ); 3) OETMOPYCCKHE U PYCCKHUE UINOMBI ¢ pedieKcanuei
*¢ > e, TaKkXKe peAyKIuel 0e3yaapHoro e (SKaHbe, HKaHbe); 4) HIUOMBI, B KOTOPBIX
*¢ Bcerza OTpaXkaeTcs Kak e; 5) delickue roBopsl ¢ peduekcanueii i: / (j)e ~ (1)e B
3aBUCHMOCTH OT JIOJITOTHI / KPATKOCTH AT (Vira, HO véFit); 6) MU TOHroBbIE peIeKCh
B cep0OXOPBATCKHX, CIIOBEHCKUX U YKPAHMHCKUX TOBOPAX — je, ei, iie U T.1.

Peduexcrr *¢ (*ezyks ‘a3vik’, *zajeck ‘3asa1’, *eCpmy ‘suMeHb’ H T.J.) JaJIU
cienytoiiee aenieHne: 1) uauomsel ¢ peduiekcanuedl *¢ > a Win @; 2) YelCKue U
CIIOBAIIKHE TOBOPHI ¢ pediexcaueir *¢ > a / e (B pe3yabTaTe pa3HBIX MPOILECCOB);
3) unuomsl ¢ peduiekcanueil *¢ > e u yrpaToil 1oAroTHON Koppesiuuu (0oarapckue,
MaKeJIOHCKHE, YacTh CEPOCKUX, HIDKHETYKHUIIKHE), a TAKXKE YKPAUHCKHE TOBOPHI
¢ peduiekcanueil @ / e B 3aBUCHIMOCTH OT yJapeHus; 4) uanoMsl ¢ pediexcanneit
*¢ > e U COXpPaHEHUEM JIOJITOTHOU KOPpENALny; 5) KalyOCKue U MOJIbCKHE TOBOPHI
C YaCTHYHO HEHOCOBBIMHU pediercamu; 6) MOJIbCKHUE TOBOPHI C MPEHMYIIECTBEHHO
HOCOBBIMH pe(IeKcaMi.

Pednexcet *Q (*Qsb ‘yc’, *Qzbkb(jp) ‘y3Kkuii’, *Qsenica ‘TyceHMUa’ U T.H.) AaJIH
CJISAYIONINE KIIacTephI: 1) CIIOBEHCKHE TOBOPHI € MIEPEX0I0M *Q > 0, a TAKIKE YCIICKHE
TOBOPHI ¢ TU(PTOHTU3AIMEH U MOHO(PTOHTH3AUUEH *Q: > u: > oy > 0:; 2) 4enicKue
roBOpbI ¢ pedaexcauueit *Q > u u qudroHruzauueit u: > oy; 3) UIMOMBI ¢ pedex-
canedt *Q > u W yTpaTou JOJITOTHON KOppeNsIuu; 4) UANOMEI ¢ pediexcanuen
*Q > u ¥ COXpaHEHNEM JOITOTHOH KOPPEIALIUHT; 5) MOJIBCKAE HIUOMEI C COXpaHEHHUEM
HOCOBOCTH B TOM WJIM MHOM BHJE; 6) HIUOMBI, B KOTOPBIX *Q Jajl HEHOCOBOH MM
MIPEUMYIIECTBEHHO HEHOCOBOH peuieKe, OTIHYAIOIIUICS OT U U 0.

Pednekcer *b (*tb ‘TOT’, *sBnB ‘cOH’, *dBZ3b ‘MOXKIL’ U T.J.) NATH CIETYIONLYIO
KJacTepu3anuio: 1) uanomsl ¢ peduekcanuein *b > o, nepes j — o Wid vl; 2) UAHOMBI
¢ peduekcanueii *b > o, nepesj — »1; 3) LAMOMBI ¢ peduiekcalueit *b > o, nepenj — y;
4) uauomsl ¢ peduiekcaei *b > e, iepes j — i; 5) uauoMsl ¢ pediekcanued *b > a,
nepen j — i; 6) unuomsl ¢ peduiekcanueil *v > o Wi o, nepen j — i.



151

KﬂaCCMdJVIKaLI,VIH CNlaBAHCKUX A3bIKOB Ha MaTepuane O6LecnaBAHCKOro IMHFBUCTUYECKOrO aTnaca: I'IpOéHbIVI wap

1

= 2

wzz4

Y 3

~r

>
)
//// /

=
N
.

KAPTA 2: Pecnekcbl *é

1

= 2

w4

3
4
5
6

_
i
2525
EEE

KAPTA 3: Pednekchbl *¢



152  AnacTacus CepreeBHa KysbmuHa, ApceHuin Bnagummnposuy MaHycos, Muxaunn Hukonaesuy CaeHko

w222

>
X

>
X

R
X

2
X

%
X

%
X

o

KAPTA 4: Pednekcbl *o

w2 1 ~ q
= 2
NN 3 =
T,
[m 4 ~
& 5 P
R 6
&
= \‘\
N
\\\\ \\\\
::’iﬁj:‘ :

KAPTA 5: Pednekcbl *b



KﬂaCCMdJVIKaLI,VIH CllaBAHCKUX A3bIKOB Ha MaTepuane O6LecnaBAHCKOro IMHFBUCTUYECKOrO aTnaca: I'IpOéHbIVI wap 153

KAPTA 6: Pednekchbl *b

vz

=
AN

Lo
Y
%ﬁ‘

KAPTA 7: Pednekcbl *o



154  AwnacTacus CepreeBHa KysbMuHa, ApceHuin Bnagummnposuy MaHycos, Muxaunn Hukonaesuy CaeHko

2

1
= 2
N 3 =%
T
[mm 4 5
o 5 s
EEE 6

.
| Iww i
S

b
e

X2

W

N

Ll
l.h

KAPTA 9: [leneHune cnaBsaHCKUX roBOPOB Ha 15 KnacTepoB Ha OCHOBE BCEro
o6paboTaHHOro MaTepuana




Knaccuduvkaums cnaBaHCKUX 3bIKOB Ha MaTepuane O6LecnaBAHCKOro IMHFBUCTUYECKOrO aTnaca: I'Ip06HbIl7I wap

Pednekcel *b (*pbnjb ‘menn’, *denb ‘neHp’,  *dbnbSh ‘ceromHs’ W T.J.) PUCYIOT
CIEeYIOILyI0 KapTuHy: 1) nauomsl ¢ pedruexcamueit *s > e, mepen j — i/ y / 0; 2)
UJVIOMBI C peduiekcareit *b > e, nepen j — e /0; 3) uauoMsl ¢ peduiekcarueit *p > e,
niepen j —i/ v/ 0; 4) umuoMel ¢ pediiekcanueit *b > a Wi 2, iepen j — i; 5) UIHOMBI
¢ pedexcanueii *» > e, mepen j — i / y'% 6) umuoMsl ¢ pedriekcarmeit *b > e, nepen
j—i
Peduexcer *o (*ond ‘oH’, ¥*0ognk ‘OroHs’, ¥*0smsp ‘BOCEMb’ U T.J1.) JAIOT CICAYIOIINE
knactepsl: 1) ykpanHckas peduekcaius *o > o / i (B HOBOM 3aKpbITOM ciiore); 2) ped-
JIeKcanus *0 > o ¢ HaKJIaIBIBAIOIIAMCSI CBEPXY aKaHbeM; 3) TOBOPHI C TU(TOHTHU3AIUCH
0 > Yo B 9aCTH CITy4aeB; 4) WANOMEI C 0 B OOJBIIMHCTBE MO3UIHIA; 5) CIIOBECHCKHUE
TOBODBI C U U pa3HOOOPa3HBIMHU “IIMPOKUMHU” TUPTOHTOBBIMU pedIeKcaMy B YaCTH
MO3UIHN — Ya, Yo, Y.2, a:y u T.JI.; 6) UIAUOMBI C “y3KUMHU~ JU(TOHTOBBIMH pedieK-
CaMH B YaCTH MO3HULUH — u0, 4y U T.1.
Pednexcel *e (*ezp ‘€x’, *edla ‘enp’, *edinb ‘OnUH’ U T.]1.) HOKa3bIBAIOT CIEIYIOIIEE
nenenue: 1) unnomsl ¢ peduiekcanueit *e > e / o (B Hadaze cjaoBa U MOJ yaapeHUeM
nepe]i TBEPABIME COTIIACHBIMH); 2) HIHOMBI ¢ peduiekcanueit *e > e / o (B Havaje
CJIOBA W O] YAapEHUEM Iepe] TBEPABIMU COTTIACHBIMU) M HAJIOXKUBIIUMCS CBEPXY
sKaHbeM; 3) uAHOMBI ¢ pedrekcamnueil *e > e / o (B Ha4aje cI0Ba U MOJ yJapeHUEM
nepe TBEPIABIME COTJIACHBIMH) M HAJIOKHUBIIUMCS CBEPXY HKAaHBEM; 4) HIUOMBI C
pedunekcanueit *e > e / 0 MO JIEXUTCKOH MeperiacoBke; 5) UAUOMBI ¢ peduiekcanueit
*e> e/ o (B Hauase cioBa) / 1 (B HOBOM 3aKpPBITOM CIIOTE); 6) HAMOMBI C COXpaHCHHUEM
e B OOJBIIMHCTBE TTO3UIHH.
Hanoxenwue Bcero 00paboTaHHOT0 MaTepuaia Ha KapTy MOKa3aio, YTO HAMTyIInit
pe3ynbTar (He CIUIIKOM KpYIHOE JeNIeHUE, HO M HE CIIUIIKOM JIPOOHOE), MOYKHO
YBUIETH Ha KapTe ¢ 15 kmactepamu (kapra 9).
Pacnipenenenue HaceaEHHBIX MYHKTOB MEXTY KJIACTEPAMH BBITJLSITUT CIICAYIOIIIM
o0pazom:
1. (Bocrounobonrapckue roBopsl): 113a, 114, 116, 120, 124, 127-131, 133138,
141, 143, 144, 850, 851.

2. (MakeJOoHCKHE W 3amagHoOoarapckue roBopsl): 90, 92, 94, 96, 97, 99-105,
110, 111, 119, 121-123, 125, 126, 132.

3. (Topnakckue u JTy>KuIKHe ToBopkl): 84—87, 95, 98, 115, 117, 118, 168, 169,
234-237.

1y BMecTo i B popMax BPOJE czyj, Szyja B MOIBCKHUX U JIyXKHLKUX FOBOPAX SIBJISICTCS PE3y/IbTATOM OTBEPICHHS
HIUISIIAX, OJJHAKO B CBA3H C MaJIbIM KOJMYECTBOM KapT Ha *b 3TOr0 BTOPHYHOTO W3MEHEHHMS XBaTHIIO, YTOOBI
OT/IEJIUTH HOJBCKUE M TyXKUIIKHE TOBOPBI OT YEHICKUX U CIIOBALIKHX, B KOTOPBIX H3HaYalbHas peduiekcanus *b
Obli1a HCHTHYHA.
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4. (cepboxopBaTckue TOBOpHI): 22, 24, 25, 27, 33, 36—63, 65-83, 88, 146a,
147a, 148a, 150-153.

5. (“3amamHOCTIOBEHCKHE” W OJIMH KallkaBCcKuid roBop): 2—17, 26, 146, 147, 148.

6. (“BOCTOYHOCIOBEHCKHE” W YacTh KailkaBCKuUX roBopoB): 1, 18-21, 28-32,
35, 149.

7. (cnmoBallKWe W 4acTh YEIICKUX roBopoB): 154—156, 197, 200, 202-206,
208-232, 299.

8.  (uemrckue roBopsl): 175-196, 198, 199, 201.

9. (xamryOckue TOBOpEI): 241-245.

10. (momsckue roBophl): 238-240, 246-252, 254-298, 300-306, 308-326.

11. (yxpaunckue roopsi): 171,233,361, 362,372-374,382,401-409, 412416,
419422, 427434, 443, 448-524, 836, 843, 847, 849.

12. (monecckue roBopsl): 383,410,411,417,418,423-426,435-442,444,446,447.

13. (6enmopycckue roBopsl): 328-360, 363-371, 375-381, 384-400.

14. (roxHOpYyCcCKHe TOBOpHI): 445, 525-527, 560, 562, 579, 580, 605, 651-654,
656, 658, 660, 662, 670, 674, 675, 678-680, 692—698, 710-716, 725-730,
732734, 746754, 758765, 769, 771-807, 809-835, 837-841, 844—-846, §48.

15. (ceBepHOpycckue ToBopHI): 528—533, 535-537, 540-549, 551, 552, 554-557,
563-565, 567-578, 581-593, 596, 597, 600, 602—-604, 606—-614, 616—628,
631-644, 646-648, 655, 657, 659, 661, 663-668, 671, 673, 681-691, 699-707,
709, 718-720, 722-724, 738, 742-745, 756, 757, 770.

[Momy4enHoe pactpeneneHue mo OOJIbIIeH YaCTH COOTBETCTBYET MPEACTABICHUIM
KOMITAPATUBUCTHKH O JIETIEHUHU CIIABSIHCKOTO SI3BIKOBOTO KoHTHHYyMa!!, Het ommbok
B IIPOBEJICHUH TPAHUI] MEXTY BOCTOYHO-, 3aITaTHO- U F0XKHOCJIABIHCKAMH ITyHKTaMH,
HanpuMmep, TyHKT 233 B ClioBakHM BEPHO aTTpUOYTUPOBAH KaK yKpawHCKud. Boc-
TOYHOOOJIrapCKUE MIIMOMBI OTIENEHBI OT 3aNaJHO00ITapCKUX U MaKeJOHCKHX IO
SATEBOW TpaHuUIle. AJITOPUTM MPABUILHO OTAEIHII KallyOCKHE TOBOPHI OT MOJIBCKUX, a
TaKoKe MOIBCKUE OT YEIICKUX U CIIOBAIKUX. Takke OH COBEPILICHHO BEPHO OTIPE TSI
YKpauHCKUE MyHKTH Ha Tepputopuu Poccunm (836, 843, 847, 849 c pednekcanueii
*¢ > [, OKaHbEM, a TAKXKe i B HOBOM 3aKpPBITOM CIJIOT€) M PYCCKHI Ha TEPPUTOPUHU
YkpauHsl (445 ¢ *€ > e, IepexoIoM e > o ToJ yAapeHHeM (méd), akaHbeM H, YTO
camoe BaxxHoe, sikaHbeM). CripaBeIsIMBO, Ha HAIII B3TJISI, 32118 THOIIOJIECCKUE TOBOPHI
Ha Tepputopuu benopyccun (361, 362, 372-374, 382) ObUIM OTHECECHBI K YKPAUHCKAM
(*&> i, okaHbe, i B HOBOM 3aKpbITOM ciiore). [IpaBmiibHO aTTprOyTHpPOBaH roBop 670
B cocTtaBe YyXJIOMCKOTO aKaromiero 0CTpoBa.

' CHOBa HAIIOMHHM, YTO IIOJIy4EHHAs KapTa OTPAXKaeT COBPEMEHHOE COCTOSIHUE CIIABSHCKHX SI3bIKOB (BKITFOYCHBI
NepeceeHYeCKUe roBOpbl, B TOM uKcie XX Beka).
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Koneuno, ects u HegocTaTKi. HanOoIbIINM SIBISIETCS JIOKHBIH KiTacTep, 00benu-
HSIOLINH TOPJIAKCKKUE TOBOPHI € TYKUIIKUMHU. Takke He BIIOJIHE MOHATHO, HACKOJIBKO
000CHOBaHHO BKIIFOUEHHE B HETO MYHKTOB 95, 98, 115, 117, 118 (u3-3a pednexcarmm
*Q > u) u nepeceneHueckux 168 u 169 (u3-3a pediekcanuu *5, *b > 2/ a), kaxercs,
JaHHBIX OJIHUX TOJIBKO TIACHBIX JJISl PELIeHHs 3TOT0 BoIpoca HenoctaTouHo. Heo6o-
CHOBaHHO JIeJICHHUE CIIOBEHCKUX TOBOPOB Ha JIBE YaCTH U 00BETUHCHHE MX C KalKaB-
CKHMHU 110 OT/IeJIbHOCTH. HekoppekTHa Takke NoTydeHHast YeICKO-CJIoBaIKast IpaHuIIa.

[lepeuncnenHble HETOCTATKU BBI3BAHBI TEM, YTO KiIacCU(UKAIIUS OCHOBBIBAETCS
HCKITIOYHUTENBHO Ha TAHHBIX BOKAIM3MA. B TO e Bpems e€ TOCTOMHCTBA MTO3BOJISIOT
10J1araTh, 4T0, KOT/1a BBIIYT TOMA, TOCBAILEHHBIE KOHCOHAHTU3MY, YAACTCS IIOCTPOUTD
OoJtee HaAEKHYIO U UCUEPIIBIBAIOIILY IO KIacCU(UKAINIO CIaBTHCKUX FOBOPOB. Kpome
TOTO, B HallIeH pabOTe MBI OTKA3aJIKCh OT apOUTPAPHOTO TOAX0/Ia K BEIOOPY BECOB JIISI
pedIIeKCOB pa3HbIX TMIACHBIX, TaK KaK HE XOTENH BHOBH BO3BPAIIATHCS K CTAaHIAPT-
HBIM KaueCTBEHHBIM IOAX0JIaM B JIMHIBOreorpaduu, Npu KOTOPhIX KiacCH(PUKaUs
SI3BIKOB MOKET CYIIECTBEHHO MEHSTHCS B 3aBUCHUMOCTH OT TOTO, YTO KOHKPETHBIH
HCCIIEIOBATENb CUUTATE O0JIEe BaXKHBIM.

Bropoii nyTh fanbHEHRIINX UCCIEA0BAHUIMA, IO KOTOPOMY aBTOPBI JaHHOH padoThI
HAJICFOTCSI HATIPABUTHCS B ONMKaiiiiee BpeMsi, 3aKIF09AeTCs B CO3IaHUH KiacCHprKamiu
roBopoB OJIA Ha OCHOBE IMAXPOHHBIX (POHETHUECKNX M3MEHEHUH, a He OJIN30CTH
pedIiekcoB B COBpEMEHHBIX HIHOMAX.

CraThsi OCHOBaHA Ha Hay4YHBIX JJAHHBIX M3 OMyOJIMKOBAHHBIX M OOIIEOCTYITHBIX HCTOUYHH-
KOB (B TepByto ouyepens OOIIecnaBsIHCKOrO IMHIBUCTHYECKOTO aTilaca), CIIUCOK KOTOPBIX
HpUBEIEH B pazjere « ondauorpadusy».
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POVZETEK
KLASIFIKACIJA SLOVANSKIH JEZIKOV NA PODLAGI SLOVANSKEGA
LINGVISTICNEGA ATLASA: PRVI POSKUS

Prispevek predlaga klasifikacijo slovanskih jezikov, ki temelji na objektivni
dialektometri¢ni analizi gradiva Slovanskega lingvisti¢nega atlasa (OLA). Za
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razliko od tradicionalnih klasifikacij, ki se opirajo predvsem na knjizne jezike
in so pod vplivom zunajjezikovnih dejavnikov, se ta metoda osredotoca na
nare¢ni kontinuum.

Delo temelji na podatkih iz Sestih zvezkov foneti¢no-slovni¢ne serije OLA,
ki vsebujejo informacije o refleksih sedmih praslovanskih samoglasnikov (*¢,
*¢, *Q, *b, *b, *0, *¢) v 780 krajih. Za vsak refleks so bile dolocene jezikovne
znacilnosti (mesto tvorbe, dolzina, labializacija, nazalizacija) in predstavljene
kot vektorji. Klju¢na faza je bila parna primerjava refleksov med vsemi tockami
z izraGunom evklidske razdalje, pri ¢emer so bile upostevane strukturne razlike
(na primer med monoftongi in diftongi). Na podlagi konstruirane matrice jezi-
kovnih razdalj je bilo uporabljeno hierarhi¢no zdruzevanje po Wardovi metodi.

Analiza je na podlagi obravnavanega gradiva pokazala optimalno delitev
slovanskega obmocja na 15 skupin. Algoritem je potrdil tradicionalne kon-
cepte slovanske dialektologije, saj je pravilno razdelil vzhodno-, zahodno- in
juznoslovansko obmocje ter pravilno pripisal tocke zunaj drzavnih meja. Obe-
nem pa so bile razkrite tudi pomanjkljivosti, povezane z zanaSanjem zgolj na
vokalizem, med katerimi je bila najbolj presenetljiva lazna zdruzitev torlaskih
in luzi§kih narecij.

Studija prikazuje potencial kvantitativnih metod za identifikacijo strukture
narecnega kontinuuma, brez subjektivnih ocen. Nastala klasifikacija sluzi kot
pomembna referenéna tocka, vendar ne nadomesca tradicionalnih pristopov.

A CLASSIFICATION OF THE SLAVIC LANGUAGES BASED ON THE MATERIAL OF
THE SLAVIC LINGUISTIC ATLAS: A TRIAL RUN

This study proposes a classification of Slavic languages based on an objective
dialectometric analysis of the materials of the Slavic Linguistic Atlas. Unlike
traditional classifications, which rely primarily on literary languages and are
influenced by extralinguistic factors, this method focuses on the dialect continuum.

The work is based on data from 6 volumes of the phonetic-grammatical
series of the Slavic Linguistic Atlas, containing information on the reflexes
of 7 Proto-Slavic vowels (*¢€, *¢, *q, *b, *b, *0, *e) in 780 localities. For
each reflex, linguistic characteristics (height, backness, length, rounding,
nasalization) were determined and presented as vectors. The key stage was a
pairwise comparison of reflexes between all locations with the calculation of
the Euclidean distance, taking into account structural differences (for example,
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between monophthongs and diphthongs). Based on the constructed matrix of
linguistic distances, hierarchical clustering by Ward’s method was applied.
The analysis revealed that, for the material considered, the optimal division
of the Slavic area is into 15 clusters. The algorithm confirmed established
views in Slavic dialectology, as it correctly separated the East, West, and
South Slavic areas and accurately attributed locations outside state borders.
However, shortcomings associated with relying solely on vocalism were also
identified, the most striking of which was the erroneous unification of the

Torlak and Sorbian dialects.

The study demonstrates the potential of quantitative methods to reveal
the structure of a dialect continuum, free from subjective assessments. The
resulting classification serves as an important benchmark but does not replace

traditional approaches.
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