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C'beEMEHHO CbCTOAIHHE HA H3C/JeIBaHHATA HA JHHAMHKaTA
Ha CBJAQ4YHIIHH TIpoUECH upe3 reone3H4€CKH NaHHH

L. [{enkos

Jabopamopus no eeomexnurxa, BAH, 1113 Coghuz

Ts. Tsenkov — Present state of the studies of landslide dynamics based on geodetical data. After a review
of the present state of the problem, probability models for geometric-statistical interpretations of the
movements, for the influence of natural factors on their intensity and their prognostication are dis-
cussed. New suggestions and recommendations for correct application of statistical methods are made
in view of a more detailed elucidation of the regularities and dynamics of landslide development.

CeaaunniatTa M TAXHOTO H3y4dyaBaHe

Cnopen EMenbanoBa (1968) ceanuanero e npeMecTBaHe Ha no-HUCKO HHBO Ha CKaf-
HH MaCH BBE BHJ Ha IUTh3raiio ce ABHXKeHHe Ge3 3aryOBaHe Ha HEMOCPEACTBEH KOHTAKT C
JieXallHTe OTAONY HeHapylleHH cKajau. CbrjacHO TOBa omnpejelieHHe CBJAWYAHETO Npex-
craBagaBa npouec. ITo-kscHo EMmenba HoBa (1972) or6ennssa, ye Noj CBAHUYAHE Ce
pas6upa KakTo npollec, cb6HTHE, TaKa U reooro-MopdosoKKo ofpasyBaHHe HAHU siBJEHHE.
TakoBa pa3nuyHo pa3GHpaHe HAa NOHATHETO CBJHUYAHE ce € 33aMa3ugao M J0 JHec.

BaxkHo MsicTO B oOWIHA UHKBJ H3CAEABAHHA Ha CBJAAYULIHHTE NPOUECH 3aeMa H3yua-
BaHeTO Ha TAXHATa AHHAMuKa. CBJayHUlaTa ca W3ABa HA CJO¥KEH MHorodaKTopeH npotec
H NMOJy4aBaHETO Ha KOJHYECTBEHH JAaHHH 32 H3yuaBaHe HA TAXHATa JAHHAMHKA € CBbP3aHO
CbC 3HAUHTENHH TPYAHOCTH. B cpaBHeHHe ¢ H3yuaBaHETO HA IMHAMHKATA HA MeTeopoJor Y-
HH, XUAPOJOXKKH ¥ JADPYrH IPHPOAHHM MPOLECH, NPH KOHTO OLIe cJel NbpBaTa roAHHA ce
noJjyuasa JocTaThbueH obeM KosiHdecTBeHa uu(opMaiusi 3a oflIHpHA TepuTOPHSA, TNPH
CBJIAYHILATA NMOJYUEHHTE JAHHH XapaKTepH3HPAT NOBefEeHHETO HA MAaJKH 1O naoul o6eKTH.
Or apyra cTpaHa, NpH CBAAYHILATA MHOTO 4ecTO 6BbP3UTe JBUHMKEHHS Ce CMEHRAT C NepHOAH
Ha ABATOFOAHIIEH MOKOH, KOETO CH/AKO 3aTpPYAHsIBA ONpeNeasIHETO HA B3aHMHHTE NPeXoiH
Ha Bb3HHKBaHe, Pa3BHTHE H 3aTHXBaHe Ha CBAAYHLIHHA npouec. ETo 3awo 3a uayyaBaHe
Ha JHHAMMKATa Ha cBJauHlilaTa ¢ HeoOXONHMMO Ja ce U3NOJ3YBAT TOUHH KOJHYECTBEHH
JaHHU. 3a TAXHOTO MoJAYuYaBaHe ce H3BBPUIBAT caefnuTe Bujose paGori (T e p-Cre-
naHsaH, 1972): uamepBaHus 3a onpegensiHe Ha NPOCTPAHCTBEHOTO NOJOXKEHHE Ha TOUKII,
pa3no/oXKeHH Ha NOBBbPXHOCTTA Ha CBJIAYHILETO; H3MEPBAHHUS 32 OTPeLe/IHE Ha AbAGOUHH-
HOTO MbJI3eHe HA CKaJIHTe W TIOJIOIKEHHe10 Ha NOBbPXHHHATA HA CBJAMYAHETO; AHAJIU3 Ha
AeopMallHH HA HHXKEHEPHH CBOPBKEHHS, PA3NO/IOKEHH HA NOBbPXHOCTTA HA CBJAAYHILA.

B Hacrosmara pa6ota ce aHaJu3MPAT BEPOSTHOCTHH METONH 32 M3yuaBaHe JMHAMH-
KaTa Ha CBJAYHIUIHH NPOLIECH H Ce HdBAT HOBH [peJNONCKEHUA, KATO ce HHI1epnpeTHpar
caMo reofie3HYecKH JAAaHHH, MOJY4YeHH OT W3MepBaHHS N0 NOBBPXHOCTTA Ha CBJAYHIILETO,
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TeGRe3WYeCKH MeTOAH 4a H3yyaBaHe HAa JAWHAMMKATa
Ha CBJaYuLiaTa

B npakTHKaTa Ha M3CAEIBAHHATA Ce NPHJAraT Pasjin4YHH KOJMUeCTBEHM METOLH, KOUTO
TO3BOJIABAT NMPABUIHOTO U TOUHO KOHTPOJAHDAHE HA CBCTOAHHETO W MOBEAEHHETO HA CBJA-
yymiHpTe npotec ([IocToeB 7 XocuTawsway, 1978 Baxuo npesymcTso
HA TeojieaHuecKHTe METOLH 32 QUDeAeNsiHe Ha AMHAMHKATA B CBIEYHIATA NpeJ Apyrute
METOJIH 3d ONPe/EsHe Ha NOBBPXHOCTHHTE ABKKEHHH € TOBA, Ue T¢ JIaBaT BH3MOKHOCT Jia Ce
nonygaT AeHCTBUTENIHO HACTHLIHAU ABIKEHHS OTHOCHO HEH3MeHHA KOOoPAWHATHA CHCTEMA
u ane’r HayalleH MOMEHT Ha H3MepBaHe.

~Tkexire ¥ -3afaguTe Ha TEOREIHURCKUTE WIMEPBAHNE - U M3CJAGABAH{L BA U3YCHEBAHE
Ha ChBPEMEHRATa JHHAMHMKA HA CBJAUKUIEWTe TPONECH ¢a JocTe pasHooGpasni. [lo-
BaxHuTe o Tax ca(E'M e n1'b g H 0.8 &, 19B6): ycTanosaBaHe Ha HANNUME HIH OTCHCTBHE
Ha IBWKEHHS; YCTaHOBSIBaHe HAa TPaHHLIUTE HAa aKTHBEHUTE CBJANYAHHSA; ONpeiensHe Ha
By/la HA ABIDKCHUATA; PA3KPHBAHE Ha MEXaHH3MA HA JBUXKEHMSITA H onpefeasse #a Gop-
MATa H TOJAOXKEHHETO HA NOBBPXHHHATA HA CBJAMUAHE; KOJHUECTBEHA XaPAKTEepHCTHKA Ha
MOBBLPXHOCTHATE ABMIKEHHNS 32 YCTABOBABAHE HA 3aKOHOMEPHOCTH B PA3BHTHETO H& CBJA-
YHITHES TPOLEC; YCTAHOBABAHE HA 3aBHCHMOCTH MeXAy ABHMMKEHEATA H BJAAAEILATE HM
thaxTopH; onpejensHe Ha ecbeKTHBHoc:TTa or oc:'bmecmenme npo’rnsocsnaquHH mepo-
NMPHATHA.

o Hsyuasaﬂem Ha AVHAMEKATA Ha cnnaqnmnme TIPORECH Upes reonesmecxn MeToAH e
CBDPIAHO C NECTPOSABAHETO. HA TEOAE3NUECKA MPexa. YacT OT TOUKHTE HA MPEXKaTa, HAPE-
qeHH KOHTPOJIHH, €& Pa3noaarar o XapaKTepHH MeCTa oT NoBbPXHOCTTA HA CBIaYHIIHOTO
TANG. Te3M TOUKH 3ae{HO ¢ APYTH TOUKH, Pa3NoJOXeHH WSBLH 30HATZ HA CBAWYAHETO,
XapaKTepH3UPAT NOBEIEHHETO HA MacieABaHOTO cBaayxiie. KosuuecTsenoTo onpenensHe
HA AMHAMHYHHTE CBAAYHILHY XaPaKTePHCTHKH IO NPHHIZHIT MOXKE A2 Ce CBEJIe JI0 OIPesend-
He Ha H3MEHeHHETO B NPOCTPAHCTBEHOTO NOJOKEHHe HA KOHTPOJHHKTE TOUKH 34 onpejenet
HHTEPBAJ OT BpeMe. B pesynaraT Ha reofie3auecku U3MepBaHHUS Npes MpefBapuTeNHO onpe-
RENEHK H MO BBL3MOMKHOCT PaBHM HHTePBAAH OT BpeMe M Cliel ChOTBETHH H3UHC/ICBHS B
JIOKAJHA KOOp,H.HHaTHa CHCTeMa Ce NIOMYYABAT Teofle3nuecKHTe JaHHH—OUEHKY Ha KOOPIH-
HATATe MJK NPEMECTBAHHATA H2 KOHTPOMHUTE TOUKH H TeXHHTe CTAHKADTH.

 Bbnpocute, cBbpaaHu ¢ ONTHMAJeH H360P HA YYACTHK 33 ABATOTOAHLINH H3MEPBAHUS

¥ M3CJIeBAHUSA HA CBJAAYUINATA, PANHOHANHOTO PA3NONOKEHHE HA KOHTPOJIHHTE TOUKH 1O
NOBBPXHOCTTA Ha CBJIAUHIIETO, H3BOPBT Ha MOAXOAANL METO/L 34 ONPEALISHE Ha IBHKEHRHA-
T4, TOYHOCTTA H YeCTOTaTa HA MBMepBAHHSTA, HAUKHKTE 3a THXHATAa MeTeMaTHuecka of-
paGmKa U NoAyuaBaHaTa B KpaeH PesyaTaT yuCAeHa MH(opManus ca pasr.nenauﬁ B CBOT-
BeTHATA JHTepatypa To cBiaunmara (EmMenbsiHoBd, 1956, Bpa#T, 1965
TepCrenmaunan 1972). ¥ Hac B Tasu ofiaacT € 6eacnopeH c'bmeCTBeHHs{T npuRec
Hal,. Munes (1970 1972, 1978; Mile v, 1973, 1981). B otaeanu ctaTau ca nyﬁ.nn-
KYBaHH Pe3VJATATH 0T Tecle3udyecKH H3IMepBaHHH (C Toflees uap., 1970: H a g e's,
197); MMomauarenosn, 1971, 1974, lakoBcKn & I‘aHeB. 1973 I'IeHeB H
3 naTkoB, 1974), Ges Te zaca H3MON3YBAHK NI0-HATATHK 38 M3CieABaHe HA ;mHaMHKaTa
Ha HAKOM CBAAYHILA ¥ Hac. TIPes MocneiHUTS IOHHE B HaYYHOOBOCHGRAHY nyGaRKauuy —
MOHOTpa(uil, NUCEPTAUNHA, HHCTPYKIAS H AD. fleukosn, 1983; Pelzer, Milev,

1984: JEM lev, 1985 M u e B uap., 1986), ce paspaBoruxa BaxHu BBIIPOCH, CBhP3aHH
C H3CJEIBARETO Ha CBIAYHILATA UPe3 MaTeMaTHYECKH, CTATHCTHYECKH, FeOfe3HYecKH i
APYTH MeTOIM. ' '

BEPOHTHOCTHO-—_C'I‘&TH‘CTH‘IECKH avanHa
Ha reO/IE3HYECKHTE JaHHH '

TIpunaraneTo Ha BeposTHOCTHO-CTATHCTHMECKM METOAM 33 VacHelBaHe HAa CBJAAYHLIHWTE
IpolecH e KQOpPeKTHG CcaMa npu H3NBAHEHHE HA onupegeseHt Hpe&HOCTaBKH g gTHOILIEHHE

102



Ha KOOpDAZUHATHTE MJIM OPEMECTBAHUATA HA KOHTPOJHHTE TOYKH H TeXHUTe CTAHAAPTH,
NOJIYdEHH B Pe3yJITAaT HA H3MepBAHUS M M3YHCJIEHHS B OTAENHHTE MOMEHTH. ToBa Hanara
Jla ce npoBepsAT HAKOH NPeANoJIOXKEeHHS 3a HeH3MeHHOCTTA Ha HayaJIHuTe eJIeMEHTH Ha Mpe-
XaTa (TOYKH H perepH) H BIAMSHHETO HA IPElIKHTe B U3XONHHTE JaHHH BBHPXY TOYHOCTTA
Ha noJiyyeHuTe pe3yaTaTh. [eofe3nyecKuTe H3MepBaHHs TPAGBA Aa ca CBOGOLHHM OT rpy6H
rpellKH, a ca He3aBHCHMH H PaBHOTOUHH. BaKHo e 1a ce sHae jany onpejeseHuTe npe-
MECTBAaHHS HAa KOHTPOJHHTE TOUKH ca AeHCTBUTENHY, HJIK ca B IPAHHILHTE HA TOYHOCTTA HA
H3MepBaHHuATa. Te3n BBIPOCH ca NMpeAMeT Ha BEPOSTHOCTHO-CTATHCTHYECKHSI aHajH3 Ha
reofle3HYeCKHTe JaHHH. B ciefBaliuTe pejloBe HAKPATKO ce pasryeXjaT HAKOH HacJejsa-
_HHS, CBBP3aHH C BEPOATHOCTHO-CTATHCTHYECKHS AaHAJNH3 HA Teofie3HUeCKHTe JAHHH IpH
H3yyaBaHe Ha AMHAMHMKaTa Ha CBJAUHILHHTE MPOIECH.

3a u3yuaBaHe HAa HEH3MEHHOCTTA HA HAyaJIHUTE €JIeMEHTH H yCTaHOBsIBaHe Ha cTaGuJ-
HH' TOYKH OT reofle3nyecKaTa Mpexa ce npejJsarat jBa HoBu Mmeroga (Milewv, 1973;
Munes u Bouges, 1975). Ilpu nbpBus meroA ce M3MON3yBaT pesyJTaiuTe OT
nocnefoBaTellHW1e H3PaBHEHHS HA MpeXaTa 10 N'bJHO H3uyeprBaHe Ha BapHaHTH1e 34
u360p Ha H3XOAHH eseMeHTH. [losyueHHTe npeMecTBaHHSI HA TOYKHTE ce pasTyexjaT KaTo
CTAaTHCTHYECKH PejloBe M TsIXHaTa NMpoBePKa 3a cTaGUIHOCT ce M3BBPIIBA UPes KPHTepH$
3a H3cjielBaHe Ha MaKCHMaJHHSA 4i€H Ha MsBajkata. [Ipn BTopusi MeTOA He Ce NMpaBH H3-
paBHeHHe Ha MpeXkaTa, a ce H3CJelBa HEM3MEHHOCTTa Ha KOH(HUrypauHsiTa Ha OTJAENHH
TPUBIBJAHHIM W MpexaTa KaTo ISJI0 caMO BB3 OCHOBA Ha THPYCHO H3MEPeHH MOCOKH.
JBaTa meTtoja ca NPHJOXKEHH NPH H3cJelBaHe Ha cBJayHllata B paioHa Ha rp. Bamuuk
H JIOCTOBEPHO YCTAHOBSIBAT cTaO0HJHOCTTA HA eHM M CBIIM ToukKH. HeHsMeHHOCTTa Ha
CBILHTE TOYKH e NOTBbpJieHa H BbB BepTuKaJHO oTHomenue (L[ e 1 x o B, 1977).

BausHueTo Ha rpelIKuTe B H3XOAHHTE JaHHH e HEeOGXOJHMO Jia ce OTYMTa B/ CJYYaH,
KOraTo nopajH Jiolla BHJIMMOCT HJIH JAPYFH NPHYHHI TNOJOXKEHHeTO Ha HSIKOH TOYKH OT
CBJAUMIIHATA 30HA He MOXKe fla ce ompefend oT H3MepBaHHus B Mpexara. Torasa ce us-
MOJI3yBaT 3aceUKH H MOJHTOHH, NMPH KOETO 32 H3XOjAHH Beue ceé NpHeMaT TOYKH OT CBJja-
YMILHATA 30HA, KOUTO NPOMEHAT CBOHTE KOOPAHHATH BBE BCEKH MOMEHT i ¢a HATOBAPEeHH C
rpellky oT H3MepBaHusaTa. M3sbpuiennrte uacnensauus (L[ e n k o B, 1980) noxassar,
ye KOTaTo 3a H3XOJHH Ce B3eMaT TOYKH OT CBAAYHLIHATA 30HA, OLEHKHTE HA onpefeleHHTe
OT TAX MPEMECTBAHHS Ca NOBJHSHH OT IPELIKHTE B H3XO/IHHTE JaHHH, KOGTO € OT ChIllecTBe-
HO 3HAYeHHe NPH YCTAHOBSIBAHE HA MaJKH IPEeMEeCTBaHHS.

IlpunaraHeTo Ha MaTeMaTHKO-CTATHCTHYECKH MOJieJIH 32 U3yuaBaHe Ha IMHAMHKATa Ha
CBAIQYMIIHHTE TIPOLECH Mpeinosara H3Nol3yBAHETO HA NeoJIe3HYECKH AaHHH, ocBoOojeHH
oT rpy6GuTe TPEllKH Ha HamMepBaHHusATa. IIpensoxen e nauun (I e 0 kK 0 B, 1981) 3a oTkpHn-
BaHe HA HENPaBUJIHO ONPENENEHH KOOPAHHATH Ha KOHTDOJMH TOUKY, KaTo 32 uenTa e
NPHJOXKEH arnapar OT TeopuATa Ha caydabinuTe QyHKIHH.

TepCrenaunsan (1972) npeanara rpaduuen HauwH 3a H3noJa3yBaHe Ha To-
TOUHHTE BEPTHKAJHH H3MEDBAHHA 32 XapaKTepHU3HpPaHe Ha XOPU3OHTANHHTE ABUNKEHHS.
Karto ce otuuTa Kopenanusta MeX1y IPeMecTBaHUsATA, Ce Npeiiara aHaJuTuuHo nopobpe-
uye Ha rpadpuunna metonHaTep-C1enaun s u (U e u k o B, 1978). [lo npepniokenus
aHaJMTHYEH HAYHH ce ABABAa BB3MOXKHOCT Ja ce NOoJy4Yd efHa mpubau3uTesHa XapakTe-
PHCTHKA Ha XOPH3OHTAJHHTe JBHIKEHHSI, aKO ca oNpejelieHH caMO BeDTHKaJHHTe JBHXe-
HHS.

YcTaHOBsiBaHe Ha 3aKOHOMEPHOCTH B Pa3BHTHETO
Ha CBJAYHINHHUTE IpPOLECH

Bwnpocute, cBbp3aHd ¢ H3YyaBaHe Ha 3aKOHOMEDPHOCTH B JIHHAMHKATA Ha CBJAauHIlarTa,
ca noapoGHo pasraenanu B aureparvpara (EmeanbsinoBa, 1953, 1972; [Tonos,
1961; 3onortapen, 1974; TepCrenausau, 1978 Kwounrtuens, 1980).
B To3u acnekT ocoGeHo ueHHa e MoHorpadudata Ha EMean s a HoBa (1972), B kofATO
Bb3 OCHOBA HA TeOPETHUHH pa3paBoTkn n GoraT emmnipuueH matepuas e o6o6ileH MHOro-
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TOAHIIHHUAT OMKT HA aBTOPA M Ca YCTAHOBEHM BaXKHH 3aKOHOMEPHOCTH B Pa3BHTHETO Ha
CBJIAYHIIHHIE IIPOLECH.

Ilpu orpomuus Gpofi nybauKalluy, Bede HIKOJKO XHUAAAH, MHOTO € MaJ’bK OposAT Ha
BePOATHOCTHO-CTATHCTHYECKHTE H3CTeABaHH, B KOHTO Ce H3TI0J3YBaT regiesnueck” JanHu
3a pa3KpHBaHe HA 3aKOHOMEPHOCTH B PasBUTHETO Ha cBAauuliHuTe npoliecH (K a w e-
HoB W ap., 1971, 1972, Munes, 1972, 1978; Milev, 1973; Munes u llewn
koB, 1977; CrovuneB u Crtanesn, 1978 IlocTtoesr, 1972; Enuumu H,
1973; My 6nwH, 1974 Komapuwuwukuit u Uepuosn, 1975, FTymaksaH
u oap., 1977).

OT KOOpAMHATHTE HA KOHTPOJHHTE TOUKH, MOJYUYEHH B OTAEJHHTE MOMEHTH, MOTAT,
14 ce onpeieasiT HAKOH AIMHAMHUHHY XapakTepucTuKH (E Men b s HoB A, 1956; B p a it T,
1965, Tep-Cremausan, 1972, Milev, 1973; Muaes, 1978), Ilo-BaxkHure or
TSX ca: NPeMecTBAHHA HA KOHTPOJHMTE TOYKH O TPHUTE KOOPAHHATHH OCH; XOPH3OHTANEH
BEKTOP Ha MpeMecTBAHUSTA; NMPOCTPAHCTEEH BEKTOP HA NpeMecTBAHHATA; CpejileH BI'bJ Ha
HAKJIOHA K'bM XOPH3CHTa; CPEAHA CKOPOCT Ha NpeMecTBAHHATA NO TPHTE KOOPAHHATHH OCH;
H3MeHEHHs! Ha TOCOYEHHTE ‘bIVIM, H3MEHeHHe Ha pasCTOsHUeTO MeXKAY JBe TOUKH; U3MeHe-
HHE Ha BI'bJa Ha HakJoHAa U Ap. C NoMollTa Ha Te3H XapaK1epHCTHKH, KATO Ce CPaBHSIBA
B3aHMHOTO TOJIOKEHHE HAa HAKOJKO KOHTPOJHU TOUKM OT NOBBPXHOCTTA HA CBJAAYHILETO,
MoXe 1a ce noJydr HHdopMallUs 3a XapakTepa Ha NOBBPXHOCTHHTE JBHMKEHHS.

C nomouiTa Ha JHHAMMYHHTE CRJAAYMLLHH XapaKTEPHCTHKH Ca H3BBPIIEHH USAMOCTHH
Hay4yHooOOCHOBAHH H3C/JeBAHHS 3a H3yuaBaHe HA JMHaMHKaTa Ha TpH ceiaaumila (M u-
aesB n Il enkos, 1977) B pafiona Ha rp. Banuuk, kbppeto ot 1966 r. ce nposexuar
eIHHCTBEHUTE N0 YHHKAJNHHA CH XapakTep M NPOLBAKUTENHOCT Teole3HYecKH H3MEPBaHHU S
y Hac. B peayarar Ha Te3u H3caellBaHMA € YCTAHOBEHAa PABHOMEpPHA CPEJHOTOAMIIHA CKO-
POCT Ha JIBHXKeHHe Ha FoleMuTe cBAayriiHu nakerH {v,2~0,05 M/roj.) ¥ sHauUHTeHA U HE-
paBHOMepHa CKOpOCT Ha No-IJIMTKHTe cBaauuila (v,o0,70 m/roxn.). MscarepBarna e Kom-
MAKTHOCTTA Ha CBJAAYMILHOTO THMAO, YTOUHEHHU ca 30HH Ha Pa3KbCBaHe H TAKHBA C elHOPOJleH
Xapakrep Ha jJiBuKeHusTa. OT ocobeHo 3HaueHHe 3a MpakKTHKala € ycTaHoBeHaTa NepHo-
JHUHOCT B PA3BHTHETO Ha CBJAUMILIHHSA Npolec Ha elHHHS OT u3caeiBaHuTe obeKTH. HIpy-
THTe B2 00EKTa CE XapPAKTEPU3HPAT ¢ HENPEKBCHATC PasBHTHe Ha CBJAUMLIHUS npolec,
KOEeTO ce H3BBPIIBA C HEPAaBHOMEPHAa CKOPOCT. :

ITpuHlMNIHO HOB MeToj 32 H3yyaBaHe HA JHHAMHKATA M MEXAaHH3Ma Ha CBJAYNINaTa €
NpelJoKeHHUAT aHaJdH3 HA Teoje3HuYecKH NaHHH upe3 Xoforpada Ha nbasese (T er-
Stepanian, 1974). ITo xoporpada Ha NbiaseHe H ¢ NOMOINTA Ha reosoXKa KapTa
MoXKe Jla ce aHa/JH3Hpa XOABT Ha Pa3BHTHE MeKIY /iBe OJIH3KO pasnoJioxKeHH TOUKH, /8 ce
OTHEJIAT 30HHTE C ¢IHAKDB XapaKTep Ha ABHIKEHUsTA, 1A Ce TIoJYUU NpeAcTaBa 3a MoJokKe-
HHETO U (opMaTa Ha NOBBPXHHHATA Ha CBJAHYaHe U Jp. MeToibT HMa HenoCTaTBIH: KOH-
TPONHHTE TouKH TPAGBA Jla Ca pa3noJioKeHHU B €JlHA JIHHHS U B NpeinofaraeMara rnocoka Ha
CBJIHYAHE, PA3CTOSHKATA MEXKILY TOYKHTe TpsibBa Aa 6bJaT CPAaBHUTENHO KBCH, 3aLI0TO B
NPOTHBEH CJy4yal ce [1oJyyaBa HepeaJsiHa KaPTHHA H Ce OTUUTAT HeelHOPOJAHH IBHXKEHHH,
pPa3BUTHETO Ha CBJAYHLUHKA Ipollec TpsabBa A2 € HenpexbCHaTO, Npenosaara ce, ue cpjaa-
YHUIHOTO TAJO ce JBHKH KaTo eHOpoAHA Maca M Ap.

BekTopuTe Ha npeMecTBaHHATZ Ha KOHTPOJNHHTE TOYKH OT NMOBBPXHOCTTA Ha CBJIAYH-
UleTo TO3BOMSBAT 4 €€ H3BelaT HAKOM FeOMeTPUYHM XaPAKTePHCTHKH, TO KOHTO MOXKe
Ia ce onpenenn popmaTa Ha NoBbpxHWMHATA HA cBandaHeTo (Earl Buckinham,
1946 X penwunuxon, 1951 TepCrtenausan 1978 Kvuepu6 wu ap.,
1981). Teau npenpjokeHus 3a onpenensiie Ha gopmaTa Ha NORBPXHNHATA HA CBJAKYaHe ca
npubJAH3HTENHH, HMAT Penlla OTPaHHYeH s U HeJOoCTATHILH: NPeANoNara e, Ye JIBukeHHe-
TO Ha ABe ChCeJHH TOYKH OT NOBBPXHOCTTA HA CEJAAYKILETO e JIMHEeHHO, HENpPeKbCHATO M
PABHOYCKOPHUTEIHO; CBAAUHILHOTO TSAJO0 ce ABHXKM KaTo elHOpojiHa maca, 6es Jla ce Hapy-
1iaBa HEeroBHAT o0eM; roJisiMa e rpellikaTa B clipefie/IIHeTO Ha MOBbPXHHHATA HA CBJAHYaHe
uoAp.
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Bansnue Ha ¢usnuyecku ¢GakTopu BBPXY NpeMeCcTBaHHSATA

Cenayuiiara ca CJ0XKHHY JIHHAMHUHH CHCTEMH H TSXHOTO pasButie ce obyc/ass OT ChbB-
KYNHOTO BJMSIHAE Ha KOMILIEKC OT NPHPOAHH M aHTponoreny dakrtopu. 3a oOexTHBHA
KOJIHuecTBeHd oOlleHKa Ha 3aBHCHMOCTTA MEMKJAY [PeMecTBAHHATA ¥ OTJeNeH NPHPOJEH
daxrop cleaBa Aa ce npuaara MetoAbT Ha ABofiHA Kopesaalys, a 3a olleHKa Ha 3aBHCHMOCT-
Ta MEXAY JBHKEHHATA H CbBKYNHOTO BJAMSHHE HA KOMIUIEKC OT QAaKTOPH — MHOMXECTBEHa
KopeJauusi.

3a nbpBu T EMenbsiHoBa (196]1) npunara Meroaa Ha JBoiina Kopesallus
3a KOoJIHYeCcTBeHa OlleHKa HAa OTHOCHTENHATA POJsl HA OTAENHH NPUPOAHH (aKTOpH BBPXY
pPasBUTHETO Ha CBJAAYMILHUSA npollec. [lpaBu ce 3aknioueHue, Ye OTHOCHUTENHATA PONS HA
oTAeNHHTe (PAKTOPH € pa3/uuHA He caMO B PasjiM4YHU MPUPOIHH VCIOBUS W 38 Pas/THYHH
THITOBE CBJAYHILA, HO JaXKe H 34 eHO H CbULo CBAAYHIIE B 3aBHCHMOCT OT CTajHs HA HEro-
BOTO Da3BHTHE W IPOJAbJAMHTENHOCTTA Ha H3CJAEBAHMUS TNepuoj oT BpeMe, MerToabT Ha
JBofiHaTa Kope/auMsa He MO3BOJsIBA a ce OLeHH 0GEKTHBHO BJAMUSHHETO Ha NMPUPOAHHTE
(dakTopH BLPXY Pa3BHUTHETO Ha CBJayHilaTa. YCTaHoBeHa e (JleMbsSIHOBHY M
Bacunesa, 1976) HesHauuMa KopesnaluMs BBPXY PasBHTHETO Ha CBJAauHlilaTa H
oTAeqHH daKTOPH, ACKATO CbBKYNMHOTO BJMSIHHE HA (AKTOPHTE € 3HAUMMO.

ITo-npaBunHO e fa ce OUEHsBA KOJHYECTBEHO HE OTAENHOTO, 8 CBBKYNHOTO BJHSHHE
Ha (aKTopuTe, 3al10TO B NPUPOAHHTE YCJIOBHS T€ C& HAMHUPAT B CJI0XKHO B3aHMONEHCTBHE
¢ Pa3sBUTHETO Ha CBJAyHLIaTa. 3a lenTa ce nocTposBa Muorodaxtoper mMonea. ITpexn na ce
NPHCTBIH KBM MOCTPOSBAHETO HA MHOTOPAKTOPHUA MoJies, BaXKeH MOMEHT OT H3CAeBAHHA-
T4 e YCTAaHOBSIBAHETO Ha NoaXxonaw, Habop or dakTopu, obycjaapsilyd pa3BHTHETO HAa H3-
CJAedBAaHHA THII CBJga4vYHILE U I'[OILPEH‘{}IHHETO Ha Lp&KTOpHTe crnopell HHIeH3WBHOCTTa Ha
THXHOTO BJAWAHKE. M3BecTHW ca peanua paunvoOHaNHM MPeLJOXKeHHs 3a NpeiBapHTeNHA
KoMnyecTBeHa olleHKa Ha BJAHAHHETO Ha KOMILIEKC oT (aKTOPH BBPXY Pa3BUTHETO Ha
ceiaayuiHus npotec (ITocrtoemw, 1976; ' vaaxkau w ap., 1977). Tesu npeanoxe-
HHSl Cé OCHOBABAT HA H3BECTHH NPHHLMIHU OT TEOPUSATA HA €HTPONHSATA, AHCKPUMHHATLHOH-
HHSl aHa/Ju3, pa3no3HaBaHeTo HA o6pa3u U AP. H ce OTHACAT NPelrMHO 3a pPervoHalHH
nscnaensanusi. IIpu JlokaaHW u3ceABaHMs NOpaju orpaHHueHHsi o6eM KoJudecTBeHa HH-
opmanus npeaBapHTeJHHAT H300p HA BJAHsielllH BbPXY JBHKeHHsTa (GaKTOPH e 3aTpyAHEH.
[Toxaszauu ca (' yma ks # u ap., 1977) HauMHH 3a npeojosifiBaHe HA Te3uW TPYAHOCTH.
Or6enssBa ce, ue ycTaHOBEHUAT Ha6op OT QAKTOPH OTpasfiBa creuupUUHNTE YCAOBHS Ha
KOHKDEeTHO H3CJefABaHHA 06eKT U He Moxe 6e3 NpejBapUTesIHU H3CAeABAHNS MeXaHHYeCKH
Aa ObjAe NpeHacsH HA JAPYrH CBJAUHLILA.

ITpes mocnexnuTe TOAVHY 32 JOKAJHH H3CAeBAHUS €4 MOCTPOEHH AMHAMHYHH MHOTO-
(haKTOpHH MOAeNH, KaTo ca H3MoA3YBaHH Teofesnuecku ganuu (IloctToes, 1972
Enwmwun 1973; My6un, 1974, Komapuuukuft u YUepuos, 1975
Fynaxsua uap., 1977). Ilpu Tesn u3cnenBaHusl 3a ycTaHoBsiBaHe Ha KOJIHYECTBEHH
3aBHCHMOCTH MEXKJY HHTEeH3HBHOCTTA HA CBJHYAHHATA U NMPUPOJHHTE (PAKTOPH ca NpHIo-
’KeHH HEeKOPeKTHO MeTOANTEe Ha KOpeJalHOHHHS H DerpecHOHHHS aHaJu3, KaTo He ca
OTYeTeHH HAKOH ClleHQUUHH 0co6EHOCTH Ha BPEMEHHHTE PefloBe HA IBHXKEHHSITA M BJUse-
mHTe UM (PaKTOPU: KPaTKa Jb/AXHHA, HECTALLHOHAPHOCT HA mpolieca, HaJuuHe Ha aBTOKO-
pesailksi, cMJHa Kopenanus Mexay ¢axropure u ap. [To Te3m npuuuHu ca noJyuyeHU He-
peanHH (3aBuilieHH) KoeHIIHEHTH Ha KopeJallus, M3MecTeHH M CTaTHCTHUECKH HeI10CTO-
BEpPHH OIEHKH Ha TBPceHHTe napamerpu. ITpu onuceane Ha 3aBHCHMOCTHTE & HEOOXOANMO
Ja ce nocTpoH Hafi-noAXoaAluAT MaTeMaTuder Mozed (L e H K o B, 1984) ¥ na ce nposepu
Heropata jocroBepHocT. IlokasaHo e, ye HechbOGpassiBaHETO C Te3H H3UCKBAHMA BOAH 10
Herlpammﬂa HHTepIlIpeTalldsl Ha JAHHHTe W A0 l'lOl"pEH.IHH H3BOJH.

105



[TpornosupaHe Ha pasBHTHETO HA CBJAAYMIIHHS IPOLEC

[Tporuosupanero Ha cBiauHllaTa NPeACTaBAsIBA HAay4HOOGOCHOBAHO mpelcKasBaHe Ha
MACTOTO, BPEMeTO H XapakKTepa HA PasBUTHe Ha Mpolleca ¢ e HeroBoTo 6bielllo H3MeHe-
HHe Ype3 ocbllecTBsiBaHe Ha edeKTuBHH MmeponpusaTud. OueHKa Ha Bb3MOMKHOCTHIE HA
CBIULECTBYBAIHTE METOAH H HOBH NPeJIOKEHHUsl 32 NMPOTHO3HPAaHe HA CBJavuilaTa paBaT
EmMeabanona (1972, 1976), Tymaxaun u ap. (1977), Kwouvuweanas (1980),
YUypuunos u ap. (1981). IMybaukysauu ca u o63opuu paGotn (Kronueas
Tapacora, 1977; T'yvanaxsu n CapkucsaH, [980), B kouto ca obcbieHu
pasjuuHM acneKTH Ha npoGaema. B ofWMs HUKBJA Ha KOMIWIEKCHOTO H3NOJ3YBAHe HA
MeToAUTE 3a IPOTHO3MPaHe MOTaT ja ce OTHeJNAT TPH ocHOoBHM craaua (FCynakdaH
u ap., 1971). B nbpeus craguii ce olleHSBa BB3MOMKHOCTTA 33 Bb3HHKBaHe HA JajeH THI
CBJIAuHILA B TPAHHILHTe HA H3CJeiBaHATa TepUTOpHs. BBB BTOpUS cTajnil ce 1aBa netaitiva
OlleHKa Ha DAa3BHTHETO Ha CBAAUNLIHNUTE IIpollecH BbB BPeMeTo B 32aBHCHMOCT OT CbBKYIHOTO
B/IHSIHHE HA KOMTIJIEeKC OT (PakTopH 1 ce YToYHsABA 06s1aCTTa HA TAXHO10 Pa3npocTpaHeHne.
Ha tperns cranuii Ha nporHosupaHeTo ce OLEHSABA OYaKBAHOTO BL3jieHCTBHE HA CBJIAYMIIL-
HHST NpoLleC BbPXY CTONAHCKHTE KOMIJIEKCH, HHIKEHEPHHTE CBOPBIKEHHS, TEPHTOPHATA H
ap. Ha nbpsus cTaguii nporHosata uMa npejidMHO perHoHalNeH XapakTep, a Ha BTOPHUS H
TpeTHs — JoKalleH Xapakrep.

leopesnueckuTe NaHHH MoraT ja ce H3MOJN3YBAT TPEIUMHO 34 JOKaJHO-BPEeMeHHH
CPOYHH H KPaTKOCPOYHH NMPOrHO3H. Ma/sKo ca u3cjefBaHHsTA, B KOWTO ¢a H3NOJA3YBaHH
reofie3ayuyecky JaHHH 332 BepPOSITHOCTHO-CTATHCTHYECKO NPOTHO3MpaHe HAa Pa3BHUTHETO HA
cenaunmunTe npottecu (ITocroes, 1972; Ml y6un, 1974, KoMmapuuukui n
Yepnos, 1975; T yanaxkau wap., 1977). 3a nporuoskpate Ha cB/auuiiaTa nocpexn-
CTBOM CTOXAaCTHYHH MOJAEJH Ce H3INOJA3yBAT METOLUTE Ha KOPeJallHOHHHS W PErpecHOHHHS
aHaJH3, TEOpHATA HA BePOSITHOCTHTe, Pa3mo3HaBaHeTo Ha obpas3u u AP:

3a HAKOH OT Te3H MeTOH ca chbeTaBeHu riporpami sa EMM u Te ca BHespenu B npak-
THkaTa. [IpH BBHIIHOTO HeCHBBLPINEHCTBO HA M3MOJ3YBaHWS MaTeMaTH4YeH anapaT OCHOB-
HUAT BBIpPOC, JAdH NPHJIaraHeTo Ha Te3H MeTO[H € KOPEeKTHO C olJlell Ha crenndnuHuTe
0c0o0EHOCTH B Pa3BHTHETO Ha CBJIAYNUIHHTE MpollecH, ce pasriaexja nobbpXxHocTHo. Heol-
XOAHMMO € B HOBUTe NPeNJIOKEHHS Ja Ce OTKPHST pallHoHaJHHUTE HAeH U KPUTHYHO Ja ce
aHaJIM3ApaT MOTrpelllHHTE NpPeaJoXKeHHs, HeChOTBETCTBYBAILH Ha cBJayHllara.

B nocnennuTe rofMHA XapMOHMYHHAT aHaJU3 HAa BPEMEHHH PejoBe € OCHOBEH MeToJ
3a NIPOrHo3upane Ha NepHOANTe HA aKTHBH3alMs Ha cBaagnmara (Ko HT e a b, 1980;
Ogawa, Hiramatsu, 198]; Kpynoaepos, 1982). Hexocrarsx Ha Tesn
MeToflH 3a IporHosa e, 4e He ce pasnoJiara ¢ KoJaudyecTBeHa HH(MopMallls 32 BpeMeHHHTE
pejioBe Ha H3cCejBaHNUTe CBJAyKLla. 3270Ba Ca aHAJM3UPAHH PHTMHTe Ha a priori BAHALLH
BBPXY TIXHOTO pa3BuTHe (hakTopH (aTMOCGhepHH BaJlexi, 'cl’bHYEBA AKTHBHOCY, IOPMOBH
BB3jieiiciBHA, epo3Hs. abpasus v Ap.) W HA TasH OCHOBa ca OlIpeAeseHN NepHoiuTe Ha
aKTUBU3allHs HA CBJAYHILATA 32 BbJBT NEepHOJ OT Bpeme. PusnyecknsT cMKHCBJ Ha Hanpa-
BEHHTe 10 TO3H HAYMH TPOTHO3H € HefocTaThyHo o6ocHOBaH. JlocToBepHO He MoXKe ja ce
npefBHAH GBJEIIOTO PA3BUTHE HA NapaMeTPHTe HAa NPHPOILHKTE (PaKTOPH 32 NBJBI MEPHON
OT BpPeMe M Jla ce O4aKBa CTATHCTHYECKH 3HauHMa KOopeJalHs MeXY TAX U pa3BHTHETO Ha
ceaayuuata. [IporuosuTte Tpsi6Ba ma ce KOpUTHPAT U YTOYHSABAT C OTVIE] HA MOCThHIBAILATA
HHpoOpMaLHs, 3aI0To NpHpoxHuTe GakTopH HenpeKbCHATO Ce M3MEHAT BbB BPeMeTO H
NPoCTPaHCTBOTO. '

IlpaBenu ca onuTH 3a NPOrHO3HpaHe HA Pa3BHTHETO Ha CBJAYHLATA H NOCPEACTBOM
MHorogpakTopuu wMogean (Il y6muwu, 1974; Komapuunkuit u YepHos,
1975; JembssHoBHY H Bacuaena, 1976; Tyaaxau wu ap., 1977), uo
pesy/TaTuTe OT NPUJIOKCHHETO Ha Te3W METOJAM He ca NOTBBPAEHH oT npakTukara. Hs-
NoJN3yBaHUTE METOAHM 3a MPOrHosHpaHe HMAT CBUECTBEHH HEAOCTATBILM: HE OTUMTAT 3a-
KOHOMEPHOCTHTE B H3MEHEeHUSsITA KaKTO Ha JeTepMHHHPaHHs, TaKa ¥ HA CAyYalHHUS KOMMO-
HEHT Ha CBAAYMUIHHS MPOLEC; NapaMeTpHTe Ha MojeJia He ce ONHCBAT ¢ HaH-TIOAXOASLLH
GYHKIIH M HAMAT YAOBJETBOPHTENHA CTATHCTHUECKA OLLEHKA; HE ce JaBa siCHA CTaTHCTH-
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yecka H reoJoXia H]‘ITE[JHPETHLLHH Hd HOJI'V‘IEHHTG AaHNK, HE ce oTYHTaT CIlEIJ.anI/quI/I 34
CBJIdUMilaTa 0C06GHOCTH Ha H3CJAeIBaHHUTE BPEMEHHH pejioBe EKE4aTo HaJUUHE Ha TeHJeHUHA,
KPaTKa JbJKHHA, aBTOKopPeNalus M Jp.

VY Hac ca noxasaHH BBIMOXKHOCTHTE 38 NPOTHO3HPAHE HA DA3BHTHETO Ha ¢BJAAYUILHHA
npoliec NOCPEACTBOM BEPOATHOCTIHN MOJIe/Ik € KOPEKTHO H3TOJ3YEaHe Ha Ieofie3HyeckH
NaHHu (l{ e H K 0 B, [985).

ITpu paspafoTBane Ha BePOATHOCTHO-CTATHCTHYECKH METOJI Ba){eH MOMEHT e Bb3-
MOM{HOCTTA 3a NporuosupaHe Ha (asara Ha karacTpodanto ceanvane (ITocToeB,
1972; Saito, Yamada, 1975; T yaaxkau uap., 1977). Mscneapanusra nokas-
B4T, Ue NOCTPOEHHTe MHOrO(GaKTOPHYU MOJIeJIU He AaBaT JoCToBepHa nporuosa. Manoasysa-
HHTE BPEMEHIH PefoBe He ChABPKAT HHDOPMAIHA 38 TAKOBA ChCTOsHUE HA 06eKTa B MHHA-
JIOTO ¥ MHOTG TPYAHO MOXE Ja Ce OTpelesii KPuTHYHATA cTOHHOCT Ha ABWXEHHATA, CHe]
KOAITO Hle HacThnM kKatacTpodanno ceianuade. [lepcnekTHBeH MeToJ]l 3a NMO-TOUHO IIpOT-
HosupaHe Ha KaTacTpodadlo CBINYAHE e NPeAJoKeH AT onepaTHBeH CTaTHCTHYeCKH KOH-
TPOJ 3a XapakTepuaupaHe Ha ABH:KeHusaTa Ha rpyna Touku (ITocToe s, 1972). Me-
TOABT MOMKe 1a Ce YCBBBPUIEHCTBYBA, KATO Ce H3NO0JA3YBAT IPUOOPH 32 HENPeKhCHATa H
aBTOMaTH3UpaNna peructpalis Ha ABUKEHHATA.

Haii-ciioxen € BBNPOCHT, CBLP3aH ¢ OLEHKATa Ha ILOCTOBE]JHOCTT& ‘Ha porHo3arTa.
CopBrnajieRieTo MeX1Y ouaKBaHH U AaK1HYECKH peanusHpaHH CTOHHOCTH € KpuTepHil 32
YCMeIIHOCTTA HA NMPOTrHO3aTa, HO NojloOHAa OlleHKa HeBMHATH € BBh3MoxKHa. [Ipensara ce
(ITocToes, 1976) na ce cpaBHgBAT pe3yaTATNTE, MOJYUEHH N0 Pa3IHIHH METOLH 34
NPOrHO3HpaHe Ha enuH H ¢bll ofek1. [Ipy TakaBa nporHosa BCHYKO 3aBHCH 01 JOTNycKa-
HHATA, IPHETH NPH HefiHOTO GopMyNHPaHe, KOMKUECTEEHO OTYeTen :Te PAaKTOPH H KOPeKT-
HOCTTa HAa :I'I3]'IOJT3}’BEHHH MaTeMaTHueH anapart.

3akawyenne

IIpoBefcHUAT KPHTHYCH aHAJH3 HA CBHITECTBYBAILIATE BEPOSI THOCTHO-CTATHCTHUECKH METOAH
34 M3yuaBaHe HA ChBPEMEHHATAa AMHAMHKA Ha CBJAUHIIATA C W3[OJ3yBaHe HA Teole3H-
YecKH JaHHH T03BOJsBA fa ce HANpaBAT CACAHUTe No-BaXHK o606IIeHHs H H3BOJH!

1. Ilpes nocienuuTe rofAHHH € oTGeNA3aH CHILECTBEH NPOrpec B K3MOJ3YBaHETO HA
CbBPEMEHHH ‘BePOATHOCTHO-CTATHCTHUECKH MeTOIH 3a H3yuyaBaHe Ha JWHAMUKATa Ha
CBJIAYNIIATA, YCHBBPIIEHCTBYBAHH ca TPAAMILMOHHITE KOJUYeCBEHHM METOjH W ca pas-
paboTeHu NPHHIHIHO HOBH MaTeMaTHUHH MOJEJH.

2. [Mpunaranero Ha BEPOSTHOCTHO-CTATHCTHYECKM METOAM 3a HHTepHperaimus Ha
JlaHHUTe e KOPeKTHO caMo HPU cra3BaHe Ha onpefleneHy npeanoctaBku. Hapymasanero
Ha TesH NpPeAnocTaBKH BOAM O HeNpaBHJHA HHTepNpeTallsi Ha MOJyueHHTe pe3yJ/TaTH
H [0 NOTPeuIHd H3BOIM.

3. MeToinKaTa 3a JIOKAJTHO-BDEMeHHH H3CTeBaHMS Ha PasBHTHETO Ha CBJAAUULIHUTE
npolecH e HeAOCTAThYHO paspaBoTeHa U ce HYXAae OT YCBHBRbDIIEHCTBYBane. B foceraim-
HHTE H3CJIeABAHUSA Cceé H3NOJM3yBaT CcTaHAAapTHH nporpamu sa EMM, kKouro ce npunarat
MexanuyHo, 6e3 Ja ce nMpoBepsiBa ¢bOTBETCTBYBAT JIi Te Ha cIEHMudUuHHIE 0CO6eHOCTH HA
H3CJ/Ie/(BAHKTE BPEMEHHHU pefoBe (HaauWuue Ha TEHJEeHLHs Ha DasBHTHE, OTpPaHMuyeHa npo-
ABJKHTETHOCT, aBToKopeatusi, MyJTHKOMHHEaPHOCT M AP.), KOWTO K3HCKRAT MpuJjiarate
Ha crenuaJieH MaTeMaTHYeH anapar.

4. Brpemure uscneasanns Tps6sa ja GpIAT HacOYEHH KBM KOMIIEKCHOTO W3NOJN3Y-
BaHe Ha ¢bIIECTBYBALlUTe U Pa3paGoTBaHe HA HOBU MEeTOAM, KOWTO Jia OTTOBAPAT Ha ChBpe-
MEHHHTE H3HCKBAHKMA 3a H3CcJe[Bane HA CBJAAYMuIaTa. 3a UeaTa € HeoOXoJAuMo KOPeKTHO
npHaarane Ha chbBpeMeHeH MaTeMaTHKO-CTATHCTHUECKI anapart, chueTan ¢be 3aihabouena
reoJlo’KKa HHTepPHpeTaluss Ha JaHHHTe.
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