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A. B. benbkoe — CTyLeHT Kadheapbl KOMNbIOTEPHOW MaTEMATUKW 1 MPOrpaMMUpOBaHUS
M. . Monsik — Hay4HbI PYKOBOAUTESb

WHOOPMALINOHHbLIE NMPOLIECCHI B TMAPO3KOJIOIr K

konornyeckas cutyauns B CaHkt-lNetepbypre, kak v B Apyrix Meranonucax cTpaHbl, Aaneka ot uge-
anbHON. 3arpsisHeHne BOAbI, BO3ayXa M NoYB NPeACTaBNSIOT pearbHyo OnacHoCTb ANns xuTenen ropoga. Co-
CTOSIHWE BOAHbIX ODBEKTOB ropoaa XapakTepu3yeTcs Kak «3arpsi3HEHHbIE» N «YMEPEHHO 3arpsi3HeHHbley. 1o
NPOrHo3am 3KOMOroB, B AanbHENLIEM Pacxodbl Ha 3KCnnyaTaLmuio rOPOACKAX OYUCTHBIX COOPYXXEHWA BOA MO-
ryT cTaTb 6ECCMBICNIEHHBIMU, MOCKONBKY 3arpsiaHeHne HeBckomn rybbl U «LiBETEHWE» BOCTOYHON YacTu GUHCKO-
ro 3anuea HenpepbIBHO Bo3pacTarT [1].

«LiBeTeHnem» BOAbl HA3bIBAOT MACCOBOE Pa3BUTHE OGHOMO UMM HECKOMbKUX BUAOB BOAOPOCTEN, 06u-
TaloLWWX B TOMLLE BOAbI MNM Ha OHE BOBOEMOB. «LiBeTeH1e» MOryT Bbi3biBaTb NPEeACTaBUTENN Pa3HbIX OTae-
noB Bogopocrneit. B npecHoBOAHbIX 3KOCMCTEMAX Yalle ApYrUX «LUBETEHWEY BbI3blBAKOT CUHE-3€NEHbIE (Lna-
HONPOKapMOTbI), 30MI0TUCTbIE, AMATOMOBbIE, KPUNTOGUTOBBIE W 3eMEHbIE BOAOPOCHW. B yMepeHHbIX MacluTa-
Bax «LBeTeHne» MoBbiwaeT GMONOrMYeckyld NPOLYKTMBHOCTL BOJOEMOB, YTO CBSI3aHO C MOCTYMMEHWEM B
BOAHYI0 Cpedy NMPOAYKTOB XM3HEAEeATeNbHOCT Boopocneit: 6enkos, cBOGOAHBIX aMUHOKUCIIOT, YrNEBOAO0B,
BMTAMMHOB, MakpO- M MUKPOSMIEMEHTOB, CTUMYNMPYIOWMX pPasBUTME TMAPOOMOHTOB. «[Mnep-LBETEHNS»
YXYALatoT Ka4YecTBO BOAbI, CHIKAOT GMONOrMYecKyto NPOaYKTMBHOCTb, NPEACTABNSIOT CEPbE3HYIO Yrpo3y Ans
XM3HM 1 300pOBbS NMOAEN, Bbi3biBalOT B0Ne3HN 1 MaccoByto rbenb pbib, 6eCNO3BOHOYHbIX, @ Takke BOLO-
NNaBakLLMX NTUL U MNEKONUTAIOLMX, CO34al0T NpobnemMbl Ha BOA03abOPHbIX CTaHLUMSX, BOAOXPAHUMMLLAX,
peKpeaLmoHHbIX BOJOEMAX.

Takum 0Bpa3om, U3yyeHue LiMaHOMPOKAPUOTHOTO «LBETEHWS» BOJOEMOB SBRSETCS He TONbKO (hyHAa-
MeHTanbHON NpoBnemoil, HanpaBNEHHON Ha U3yYeHNe 3aKOHOMEPHOCTEN (hYHKLMOHMPOBAHNS BOAHbIX 3KOCK-
CTeM, HO M NPUKNALHOW — AN peLeHns 3agad, CB3aHHbIX C OXPaHOW 340POBbSA NMoAEN 1 Ka4eCTBOM BOAHOW
cpespl.

EouHas cuctemMa MOHUTOPUHIA 3@ TOKCUYHBIM «LiBETEHWEM» BOLOEMOB B Poccum, K CoxXaneHuo, oT-
cyTcTBYeT. [poBOAATCS TONLKO NOKaNbHbIE UCCNEA0BaHNS, B TEX UMK WHbIX PErVOHaX, rae AaHHas npobnema
aBnseTcs (yHOameHTanbHoil. B ceBepo-3anagHoM paioHe Poccun uccnefoBaHus TOKCUYHOCTW LiMaHoMpo-
KapuoT He NMPOBOAMINCH, UMEKOTCS TONMBKO HABMIOAEHNS, CBA3AHHBLIE C M3yYeHWeM pa3Hoobpasust u pacnpo-
CTPaHEeHMs LiaHoNPOKapuoT.

B cBA3M C BbilueckasdaHHbIM, akTyanbHbIM SIBNSETCS UCCMefoBaHNe HGOPMALMOHHbBIX MPOLLECCOB AN
cbopa, 06paboTKM, HAKONNEHMS N aHanM3a faHHbIX O COCTOSHAN BOAHbLIX 0OBEKTOB.

[ns npefBapuTensbHOro aHanuaa AaHHbIX 3KOMOrMYeckoro cocTosHus Hesckoi My6el, LenecoobpasHo
NCNONb30BaTh AMarpammy pacCceyBaHWs — MaTEMATUYECKYID Auarpammy, 13obpaxatollylo 3Ha4YeHUst ABYX
NepeMEHHbIX B BAE TOYEK HA AEKAPTOBO NNOCKOCTM.

Ha gnarpamme paccesHus Kaxaomy HabriogeHuo (v anemMeHTapHo eauHule Habopa faHHbIX) co-
OTBETCTBYET TOYKA, KOOPAMHATbI KOTOPOW (B AEKAPTOBOW CUCTEME KOOPAMHAT) PaBHbI 3HAYEHMAM ABYX KaKWX-
TO NapameTpOB 3TOro HabnogeHns. Ecnv npeanonaraeTcs, YTo OAMH U3 NapamMeTPOB 3aBUCUT OT APYroro, TO
00bIYHO 3HAYeHWs1 He3aBUCUMOTO MapaMeTpa OTKMNaAbIBAETCA MO FOPU3OHTANbHOM OCU, @ 3HAYEHUS 3aBUCK-
MOr0 — Mo BepTWKanbHOW. [narpaMmbl paccesHus MCMOMb3yTC AN AEMOHCTPAUMW Hanuyus Unn oTCyT-
CTBUSI KOPPENALMM MeXay ABYMS NepeMeHHbIMM [2].
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Puc. 1. lnarpamma paccemBanus (B — buomacca, A-kon-Bo kneTok, N-4ncno Buaos;
d 1 ¢ — 4MaTOMOBbIE W CUHE-3eNeHble COOTBETCTBEHHO. )

Ha puc.1 npeacTaBneHa anarpamMma paccemBaHus Mexay COMeTaHUsIMN TPEX TUMOB [aHHbIX AMATOMO-

BbIX 1 CMHE-3ENEHbIX ANA BbIABNEHUA KOppenaunn unm ee oTCyTCTBUA.

PaccMOTPUM HEKOTOpbIE KOPPENALIMOHHbIE 3aBUCUMOCTM nofpobHee. Ha puc.2 npeacTaBreHa Bbipa-
KEHHasi KoppensLNOHHas 3aBUCUMOCTb GMOMACChI M KONMYECTBA KMETOK A1aTOMOBbIX: MPW YBENUYEHNM KO-
NM4ecTBa KNeToK HabmnoaaeTcs pocT Gromaccei.
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Puc. 2. narpamma paccensanus (Bd n Ad — Guomacca 1 Konn4yecTBo KNETOK 41aTOMOBLIX COOTBETCTBEHHO)

[uarpamma Ha puc. 3 cBUaeTeNbCTBYET 06 OTCYTCTBIM KOPPENSLMOHHON 3aBUCUMOCTM MEXIY YMCTIOM
BMOB AMATOMOBbIX W CUHE-3eneHblIX. [py rnobanbHOM LBETEHUM OAHOMO TUNa BOLOPOCHEi BTOPON He pas-
BMBAETCS, T.K. OHM BbITECHAKOT pYr Apyra.
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Puc. 3. Qnarpamma paccensanns (Nd n Nc —Konm4ecTBO KNeTOK AMaTOMOBBIX M CHHE-3eMeHbIX COOTBETCTBEHHO)



PaboTa 0CHOBbLIBAETCA Ha AaHHbIX, MONyYeHHbIX Npu uccneposaHun Hesckon My6bl ¢ 1984 no 1988
rog. C nomoLpto rpachnko (puc.4 1 puc.5) MOXHO NPOCNEAnTb M3MEHEHNe BUOMACCHI ANaTOMOBLIX U CUHE-
3eneHbIX 3a YeTbIPe roga.
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Puc. 4. Ipadmk gaHHbIX Bromacchl 1 HomepoB cTBopa 3a 1984 rog

Hanuble 3a 1988 rog
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Puc. 5. Mpadmk gaHHbIX Bromacchl M HoMepoB cTBopa 3a 1988 rog
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Puc.6 Konnuectso npob Bogbl, B3ATbIX B ONPEAENeHHbIX CTBOpax 3a 5 net

KonnyectBo npob o4eHb Mano, YTo NPUBOAMT K HETOYHOMY aHanu3y AaHHbIX (puc.6). Takke peluaro-
Liee 3HaYeHne ANsi NOBbILIEHWUSI JOCTOBEPHOCTU UCXOAHbIX AaHHbIX UMEET NPaBUIbHbIA BbIOGOP pexumMa npo-
BeAeHna HabnoaeHui.
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