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BBEAEHWE

Hackonbko MO3BONAKT CYAWTb KOMWMYECTBO W coaep)KaHue nybnukauui, pesynbTaThbl
BeAOMCTBEHHbIX, BCECOH3HbIX U MEXXAYHAPOAHbIX KOH(EPeHUMA U KOHIPeccos, re0KpUonorua
fenaeT Bce BO3pacTalolMe ycnexu B pa3paboTke Kak TEOPETUYECKOro, Tak M NpuMKnagHoro
HanpaeneHuA. lNepeHeceHue ueHTpa TAXECTVM B pa3paboTKe PAAA MECTOPOXAEHWIA MONe3HbIX
uckonaembix Ha KpaiiHui Cesep v B Cubupe, T. 8. B paioHbl pacrnpocTpaHeHWA MHOroneTHe-
mep3nbix nopos (MMII), npuBeno K yCKOPeHWIo U MHTEHCU(UKAUUM KOMMNEKCHOro Usyye-
HuAa MM, aononHeHWo U YTOYHEHUIO PAJAa OCHOBHbIX NOMOXEHUH 06 WX 3aKOHOMEpPHOCTAX,
MeTOAMK WX W3Y4YeHWA, K CO3AaHUI PAA3 HOBLIX PEKOMeHJauun WM yToyHeHuin Kk CHuIl,
HeobxoAMMBIX NpaKTuke. YcuneHHoe BHMMaHWe K BOMPOCAM OXpaHbl OKPY)Kalouiein cpeasl
BbI3BaNoO K Xu3Hu pa3paboTky npobnem Bo3MOXHO Gonee NONHOroO COXpPaHeHWA NPUPOAHBLIX
YCNOBWWA Ha OCBavBaeMbIX TEPPUTOPMAX WU PEKpPeaunn HapyLleHHbIX 3eMens. CTanu odeBUAHbI-
MW nerkaf paHumocTs npupoabl 8 obnactu MMM v GonbluaA CNoXXHOCTs U CTOMMOCTbL paboT
no ee BOCCTaHOBNEHWIO. 3Ha4yuTenbHble ycrexu A0CTUrHYThI B pa3paboTke npo6nems! NnporHo-
3MpOBaHWA WM3MEHEHWA FeoKPUONOrMYECKUX YCNOBWIA TEPPUTOPUM NPU ee XO3ANCTBEHHOM
OCBOEHWH.

lMocTaHoBKa W pelleHWe 3TUX CNOMXKHENLLMX FeOKPUONOrMYecKUX 3aAay Bbi3Bany NOBbILLIEH-
HbI MHTEPEC K M3YYEHWIO MOPOL, eXeroAHO WUNWU NMepUoAMYECKU MNOABEPraloLUXCA Ce30H-
HOMY NPOMEP3aHMI0 U NPOTaKMBaHWUIO, Ha3BaHHbIX HamMu ce3oHHoKpuoreHHsimu (CKIM). 3to
caMblit BePXHUIA CNOW MOPHLIX NMOPOA, UIPalOWKUA B XM3HK nroaei Bénbu.lylo pons, yem MMII.
C ce30HHOKPWOTeHHBIMU NOPOAAMKM CBA3aHa NouTW ntobas AEATENEHOCTL NO OCBOEHWUK NPU-
poaHblx GoraTtcTB B paifioHax MX PacnpoCTPaHeHUA, a B Halleid CTpaHe NpaKTWHYECKW MOBCe-
MecTHo. CyMTaeTcA, YTO HanuyMe MX OKa3biBaeT B OCHOBHOM OTpWUATENsHOe BAWAHWE, YAO-
POXKaA W OCNOXHAA OCBOEHWE TeppuTopuKn. M3MeHeHMA reokpuonoruyeckon o6cTaHOBKU —
ECTECTBEHHbIE 1 aHTPOMOreHHbIe — HAYMHAIOTCA C M3MEHEHWI OCHOBHbIX XapakTepucTuk CKI.
MHorue ocobeHHocTM KpuoreHHoro ctpoeHuAa MMM, ux nbAMCTOCTM NpeAoOnpPeaenAloTCA W
NOpOXKAAKTCA OCOBEHHOCTAMM CE30HHOIrO NPOMEP3aHWA, NPOTaMBaHuA W nbaoo6pa3oBaHnA B
CKI1. C Humu ceazaHa npeobnanaiowian 4acTs MMTOKPUONEHHLIX NPOLECCOB.

CeaoHHOKpUWOreHHble NOpPoAbl — MpeKpacHaA NpupoaHaA nabopaTopuA ANA WM3y4eHWA
Gonblieid 4acT NOA3EMHLIX NBAOB W NUTOKPUOreHHbIx npoueccos (JTKM). MoxkHo Ha3eaTs
eule pAj cnoXHbix npobnem, peweHWe KOTOPbIX TECHO CBA3aHO C No3HaHWeM ocobeHHoCcTewn
CKTl. Ho v BbllleckasaHHOro A0CTaTouHo, 4ToBbl cTana oyeBMAHON HeoBXOAWMOCTL UX ae-
TanbHOro KOMMEKCHOrO M3Y4YeHWA Kak C Hay4HbIX, Tak U NpakTU4Yeckux nosuvumii. OaHako
NPUXOAUTCA KOHCTaTUPOBaTk HEAOCTAaTOMHOE BHWMAaHWE YUYeHbIX K 3TOW CNOXHOW WU BaXKHON
npobneme. XoueTcA noa4YepKHyTh, YTO, NoKa He ByAeT co3aaHo opraHW3auUK, OTBETCTBEHHOM
3a M3yyeHue 3TOW npobriemsl, pelweHve ee ByaeT NpoaBUraThCA O4eHb MeaneHHo. Hepeako
nayuexue CKIl orpaHnumBaioT pacyeTHbIMW METOAaMKU ONpeaeneHnA OAHON UX XapaKTepucTu-
KW — MOLLHOCTH, TOYHee rnyBuHbI Ce30HHOr0 NPOMEpP3aHUA MNK NPOTaMBaHWA NOPOA, AaneKo
He BCerja ABNAIOLLECA aHanorom molHocT CKI. MNpeanoxeH, Kak W3BecTHo, PAA (opMyn
ANA pacuyeta rNy6uHLI CE30HHOro NPpoMep3aHuA U NpoTauBaHuA nopoa. O630p ux aaH B pAae
pabort [laBnoe, 1965, 1975; YepHapses, 1966; Botakosa, 1972; v ap.]. Yke ux Konuyect-
BO B W3BECTHOW Mepe — MoKasaTeNlb HeAOCTaTOMHOW HaaexxHocTU. OCHOBHaA nNpuuMHa 3Toro,
MO HaleMy MHEeHWIO, 3aKM04aeTCA B HEAOCTaTOYHOW KOPPEKTHOCTU AaHHBIX, UCNONbL3YeMbIX
npu pacyetax, U3-3a OTCYTCTBWA HaAEXHOI0 KPWUTEPWA MX NPaBUNLHOCTU M BonbLUOH, NpaKTH-
YECKMN EeXEerofHoW W3MeHYMBOCTM rnyBWH Ce30HHOro NMPOMEpP3aHWA U NPOTauBaHWA NOPoa.
370 aenaeT pacyeT no ntoGow U3 hopmyn, C OAHOM CTOPOHLI, ManouHOPMaTUBHLIM, C ApY-
rol — He NO3BONAET CYMTaTh CyuaiiHOe (haKTUYeCKoe 3HaueHwe rny6uHblI Ce30HHOro Npo-
Mep3aHWA unu npoTauBaHWA (33 KakoW-nuBo roa) KpWTEpMeM NPaBUALHOCTM ee pacyeTa
no Toh WnW WHOM thopMyne € UCMONb30BaHUEM OCPeAHEHHBIX 38 MHOIONETHUIA NEPUOA K-
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MaTM4eCKUX W APYrux AaHHbiX. Mpu nporHose uameHeHWA rny6uH CE30HHOrO NpoMep3aHuA
W NpOTauBaHWA NOPOA KakK B €CTeCTBeHHbIX, TaK U B HAPYLUEHHbIX YCNOBUAX HEAOCTaTOYHO
paccuuTaTh OAHO KaKoe-nubo ee 3HayeHue, B YaCTHOCTW CpeAHee MHOroneTHee, KaK Hepeako
AenaeTcA. HeobxoauMo 3HaHWe amMnNnUTYAbl ee Kone6aHui 38 MHOTONETHUI NEPUOA, YTO OCO-
6eHHO BaXKHO B NPAaKTUNECKUX LEenAx.

HecomHenHo, 4To ntobble pacyeTHble METOAbI NPV NO3HaHWW ECTECTBEHHbIX 3aKoHOMep-
HOCTel M3MeHeHWA niboro nokKasaTenA NPUPOAHOI Cpedbl, B TOM 4acne nokasatenei CKI,
ABNAKOTCA NULWE BCNOMOraTeNbHbIMK, AONOMHAKWMMW U HE MOTYT NOAMEHATE UX HaTypHble
uccneaoBaHuA. [oatomy npexae Bcero HeoB6xoAMMbl MHBEHTAPU3aUMA M NonNHoueHHaR obpa-
GoTka BCex WMMeLWMUXCA (aKTUMYECKMUX AaHHbLIX O CE30HHOM MPOMep3aHMK W NpoTavBaHUK
ropHbix nopoa. Jlnwe ux aeTansHbld aHanW3 NO3BONAET BbLIABUTL ECTECTBEHHbIE 3aKOHOMEp-
HocTu passutuAa CKIl, M3MeHeHWA WX OCHOBHbIX KayeCTBEHHbIX W KONWYECTBEHHbLIX NoKa-
satened. lpu 3atom pacyeTHble MeTOAb! ONpeAeneHWA MOLLHOCTW CheayeT NPUMEHATL Npw
OTCYTCTBUMM (haKTUYECKMX [aHHbIX Kak BbIHYXAeHHY0 HeobxoaMMocTb ¢ obA3aTenbHbIM
YYEeTOM KayecTBeHHbIX ocobeHHocTen CKI.

K coaneHwo, 0 KayecTBeHHbIX OCOBEHHOCTAX 3TMX NOPOA A0 CUX MOP MNOYTH HUYEero
Hen3secTHo. MayyeHue ux He Nowno Noka Aanblie AeNeHUA Ha AeATENbHBIA CNOW U Ce30HHYI0
mep3noTy, no M.WU. CymruHy, wnM, Kak NPUHATO celvac, Ha ce3oHHoTanslii cnoit (CTC)
8 obnactn 6nusko saneraowmx MMM 1 cesoHHomepanbiii (CMC) 3a ee npeaenamu [OcHos-
Hble MOHATWA..., 1956] . Mpu aTom, Kak nokaszbiBalOT OnpeaeneHUA AaHHbIX NOHATUNA, AeNeHue
Ha CTC u CMC obycnoBneHo KayecTBeHHLIMW Pa3fiM4MAMMU He CaMUX ITUX CNoeB, a MOACTH-
natowmx nopoa. Panee A.W. Monoeeim [1967] v Hamu [Briopuna, 19746] ykasbiBanock Ha
HETOYHOCTE 3TUX LIWPOKO MNPUMEHREMBIX TEPMMHOB M HEAOCTAaTOMHOCTh OnNpefdeneHuid ux
NOHATWIA, Ha HeoBX0AMMOCTL X 3aMeHbl.

B HacTtoAwee BpeMA cTano o4eBUAHBLIM, YTO pasgenbHoe uayyedue CTC B obnactu MMM
npeumyulecteeHHo netom, a CMC BHe ee B OCHOBHOM 3MMOMW, COTNacHoO CYLWECTBYIOLWUM
METOAMKAM, YTPaTUno cBoe NepeBOHaYanbHO nporpeccveHoe 3HayeHue. Bonee yem 20-neTHAA
paboTa no M3yyeHWio ecTeCTBEHHbIX 0COBEHHOCTEN Ce30HHOTaNbIX M Ce30HHOMEpP3MbLIX NOPOA
Kak 8 obnactyu MMTII, Tak u BHe ee NpuBena Hac K BbiBOAY O HEOBXOAUMOCTW WU3MEHEHUA
HE TONbKO METOAONOrMKM, HO U CTpaTerun U3yveHUA AaHHOW npoGnembi. 3TW nopoabl Hesa-
BMCHMO OT TENNOBOr0 COCTOAHUA NOACTMRAOWMX MX Tonw, o6pa3yioT eauHYI0 BECbMa CROM-
HYI0 W cneundmryecKyio 4acTb NUTOCHEpPbl, OCHOBHOW OTANYMTENLHOW 0COBEHHOCTLIO KOTOPOI
ABNAGTCA CE30HHAA PUTMUYHOCTL CMEHbI arpafaunoHHON U ferpafaunoHHON (a3 NMTOKpPUO-
reHesa. Tonbko B 3TOW 4acTW nUTOCEpPbl NMOPOALI 38 OAUH FOA HAXOAATCA MONEPEeMEHHO B
MEP3NOM W Tanom COCTOAHWM, OTYEr0 OHW M Ha3BaHbl HAMM CE30HHOKPUOreHHbIMK. MoHATHE
"'ce30HHOKPUOreHHbIe NOpoAabl’’ He ABNAETCA 3KBWUBANEHTOM HW NOHATUA ''ce30HHOMEpP3NbIA
Cnoi’’, HW NOHATMA '‘cesoHHOTanbI cnoi’’. Bonee Toro, Kak Noka3saHo B rnase |, arpagayuoH-
HaA caza CKI, 1. e. ce3oHHOMep3nbie NOPoAbl, He CMHOHUM CMC, a cesoHHOTanbie NOPoabl
kak paerpagauvoHHan asa CKI He cuHoHum CTC, nockonbKy BO3MOMHOCTb Pa3sBUTWUA
Kaxxgaow m3 asyx thaa CKIl He onpegenAeTcA TennoBbIM COCTOAHMEM NOACTUNAKOWMX TONLY.
LnA noHATuit e CTC u CMC tennosoe COCTOAHME MOACTMNAOWMX Tonuy (Mepanble vunu
HEMep3nsie W Tansle) — ocHoBa ux pasnuuuii: CTC noactunaetca MMI, a CMC — Hemep3nbi-
M4 UnM TanbiMu nopogamu [OcHoBHble NOHATUA..., 1956; OcHoeel reokpuonoruw, 1959;
Monoe, 1967; O6wee mepanotoBeaexue, 1978; MepanoTtoseaenune, 1981; u ap.]. Takum
06pa3oM, B 0OCHOBE NOHATUI ''Ce30HHOKPUOreHHbIE NOPOAbI”, "'Ce30HHOMEP3NOTHBIE NOpPoAb!”
Kak arpajauvoHHan thasa CKI u "cesoHHoTankle nopoasbl’” Kak aerpajauvorHan cdasa CKI
W MOHATWIA ''Ce30HHOMEp3NbliA CNoi’ W ''Ce30HHOTaNLIK CNON’ neXkaT pasHble KPUTEPUM.
Mpobnema ce30HHOKPUOTeHHLIX Nopod — HoBaA npobnema, 3HauwTensHo Gonee oBLWMPHaRA
U cnoXHan, Yem npobnema CTC » CMC. Bcneacteue 3Toro Kak MOHATWIAMBIA annapaT, Tak
W OCHOBHbIE TeopeTuveckune nonoxkeHuA npobnemsbl CTC u CMC okasanuch HelOCTaTOMHbIMM
AnA npobnembl CKI.

PaccmoTpeHve Ce30HHOKPHMOreHHbLIX MOPOA KaK eAMHOro CeurdmMyecKoro NUTOKPUOreH-
Horo obpasoBaHvA, pa3fensHbIi AeTanbHbIi aHanu3 OCHOBHLIX KayeCTBEHHBIX 0COBEHHOCTEN
UX arpapauvoHHol (cesoHHomepanble Nopoabl) W AerpafaunoHHoit (cesoHHoTanble nopodsi)
thas HesaBMCMMO OT TENNOBOro COCTOAHWA MNOACTUAAKOWMX Tonwl, T. e. oBeux a3 Kak B
obnactn MMM, Tak v BHe ee, a 3aTem CONPAXKEHHbIA aHanW3 UX ocoBeHHOCTel No3BONUAM
BCKPbITe OCHOBHbIE 3aKoHOMepHOCTW thopmupoBaHuA U pa3sutuA CKIl v kaxgow m3 ux
(ha3 B coBpeMeHHbI nepuoA. Mo3HaHMe KauyeCTBEHHbIX ocoBeHHOCTel 2Toi cneunduyeck o
4acTW reoNOrMYecKoi Cpeabl Aano BO3MOXHOCTe Brepsbie pa3spaboTaTe KnaccUbMKauuu
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NpoUeccoB hOPMUPOBAHUA Ce30HHOMEP3NbIX, CE30HHOTANbIX U CE30HHOKPUOreHHBbIX NOPOA
B UeNoM, uX reHeTUYeCcKue KnaccuduikKauun, YTOYHWTB W AONONHUTL KnaccuuKaumio mx
KpuoreHHoro cnoxkedna [BriopuHa, 1968a, 6; 19746] v pAga Konu4ecTBEHHbLIX NOKa3aTeneii.
OTo nossonuno npeanc#uTe obuUiMe MHOrOCTYNEHYaTble MOPOreHeTUYECKHe Knaccugpuka-
UMK Ce30HHOKPUOreHHbIX NMOPOA M MX OTAenbHbIX ha3, NOCTPOEHHbIE C YY4eTOM NPUPOAHON
AncbdhepeHumaumm KavyecTBeHHbIX U KONMYECTBEHHbIX NoKa3laTenei.

PaspabGotka KnaccuuKauui KaK OTAenbHbIX KaYeCTBEHHbIX NoKasaTenei 3TUX nopoa,
Tak U 0Bwmux MOPOTeHETUYECKUX MOCNYXUNa OCHOBOW ANA BbIPaBOTKU HOBLIX npUHUMNoOB
KapTorpahupoBaHiA U paiioHUPOBAHMA TeppuTopuM no ocobeHHocTAM CKI, no3sonaouwimnx
nepeaaTte 3HauyutensHo Gonbwuii o6bem uHGopmauunm o6 3TUX NOpPoAaX M MX OTAENbHbIX
thazax, 4eM 6bino BO3IMOXHO A0 cux nop. Bnepsble cocTaBneHbl 06LWECOI3HbIE MeTKOMAC-
wrabHele (1:25 MnH) KapTbl-CXeMbl CTPYKTYpbl KaneHaapHOro nepuoaa thopMUpoOBaHUA
CE30HHOMEP3NbIX U Ce30HHOTanbIX Nopoa, reHetuyeckux Tunos CKI v ux das, KpuoreHHoro
CTPOEHUA Ce30HHOMEP3nbIX Nopoa, o63opHble KapThl CE30HHOKPUOreHHbIX NOPOA W UX (ha3.

B ocHoBy paboTbl nonoxeHb! peaynsTathl Gonee yem 20-neTHUX UCCNEaOBaHMIA NPUPOAHLIX
0cobeHHOCTel 3TUX NOPOA B NETHWA W 3UMHWIA Ce30HBI, NPOBEACHHBIX aBTOPOM B Esponeit-
cioi yactu CCCP, 3anapHoi Cubupw, Akytum, 3abaiikanse, Mpumopee u Ha YykoTke. Uc-
nons30BaH Takxe Gonblwoli 06vem nNUTEpaTyphbl NO CE30HHOMY NPOMEP3aHMIO U NPOTAUBAHMIO
nopoa, CTC u CMC, no obuieit reokpuonoruyeckoii obctaHoBKke, ocobeHHo no TemMnepartype
nopoa. lNpoaranuavpoBaHbl reoKpUONoruYecKne KapTbl.

Bonbwoe sHuManue Guino yaenero cbopy, o6paboTke 1 aeTansHOMy aHanu3y MHoroner-
HUX haKTMYECKWMX AaHHBIX O XOAe CE30HHOrO NPOMEP3aHUA W NPOTauBaHUA ropHbIX nopoa,
nony4yeHHsix PpAAOM arpomerteoctaHuuin (ATFMC) u ruapometeoctanHumin (FTMC) : NMpumopsa
(32 cvanumm), Caxanuua (14 craHuwmii), 3anaaHow CuGupu (47 cravumit u 15 nocrtoe),
Mpuwamypea (16 craHuwit), oTAenbHBIMW CTaHUMAMKM YKpauHsl, Ka3axcTana, MoaMOCKOBLA.
Mo kaxnoit AFMC u TMC Hamu aHanu3avpoBanuck pe3ynbTaThl KaXKAOLHEBbIX HabnoaeHu
33 XOAOM Ce30HHOro NPOMep3aHWA U NpoTauBaHuA. MiMeHHO WX aHanu3 B nepByl0 ovepenb
nocny»Xvn oCHOBOW ANA BLIABNEHUA PAa Ka4YeCTBEHHbIX W KONMYECTBEHHbIX ocobeHHoCTell
CKI. Matepuanet ATMC u TMC o cesoHHOM npoMep3aHuu u npoTavBaHWM NOpPoA — 3TanoH-
Hble Mo 3T0i Npobneme BCHeACTBUE MX KOHAWUMOHHOCTA U HanBonbLUel ANUHBI BpeMeHHAIX
pAAoB HabntoaeHuid. OCTaeTCA NULWL COXKANETb, YTO TEXHWYECKM BECbMa HeCnoXHble Habmio-
AeHWA 3a XONOM NPoMep3aHWA 1 NPoTauBaHWA NOPoA no MmepanotoMepam [aHunuHa npo-
BoaATtcA He BcemMu MMC, a va page ATMC u TMC kaxaoaHeBHble HabnioaeHMA gaBHO 3ame-
HEHbI NEHTaAHbIMKU UNK AeKaAHbIMKW, YTO NMPUBENO K HEBOCMONHUMBIM NOTepAM GonbLIOro
obbema BecbMa LeHHON W HeoGxoaumoit uHopMauuu. OaHow w3 APWYKH 3TOro ABAAETCA,
BMAWMO, HEAOCTAaTOYHO MONHOE MCNONL3OBaHWEe KaXKAOAHEBHLIX CBEABGHWIA O XOo4e AaHHbLIX
NPoUeccos CcneuuanucTamu pasHoro npodmnA, B TOM YMCNe WM FeoKPUONOramMu. 3HauuTens-
HaA u4acTb MaTepuwanoB B COOTBETCTBYMOWEW obpaboTke npuBegeHa Hamu B pRAE CTaTed
[Briopuna, 1974a, 1976, 1981a; Bayno, BriopuHa, 1978; v ap.] u otyetos.

Bes comHenun, paboTa no c6opy 1 obpaboTke PpesynLTaToOB B OCHOBHOM KauAoaHEeBHbIX
HabnogeHwit 3a ce3oHHBLIM NPOMEP3aHUEM U MpOTauBaHMeM nopoa, nposoaumsix ACMC u
I'MC, pomxHa 6biTe npomoneHa. Mx obpaboTka u aHanua B COBOKYNHOCTU C aHanu3om
Gonbloro ofbemMa paszoBbIX U KOPOTKOMNEPUOAHbLIX CBEAEHWI, MONYYaEMbIX NPU NONEBbIX
pa6oTax, No3eoNUT COCTABUTL AOCTATOYHO nonHoe v npasunsHoe rnpeacTasneHue o6 ocHoa-
HbIX 0COBEHHOCTAX NPOLECcCcoB Ce30HHOro nNpomMep3aHuA 1 npotaueaHuA u CKI e page pe-
FMOHOB, YTOMHWTL W AETaNU3MPOBaTL COCTaBNEHHbIE HAMM KapTbl-cxeMsl, pa3paboTaTe peruo-
HankHble cxembl Knaceudmkaumin CKIM u ux a3, a Ha ux ocHoBe U pervoHanbHbie NPUHLMnLI
KapTorpaMpoBaHuA 3TUX NOPOA C YYETOM KaYeCTBeHHbIX W KONUYECTBEHHLIX NoKa3saTene.

B 1978 r. B cbopHuke Matepuanoe K |l MexayHapoaHoi koHdeperuuu no Mep3norTo-
BEAEHWI0 Ha OCHOBE aHanu3a UMEIOWUXCA AaHHbIX MO 3TOM npobneme Bbina gaHa oueHka coc-
TOAHWUA ee uayyeHHocTu [Briopuna, 1978]. Axanus MaTepuanoe o6 CTC u CMC, ony6nuko-
BaHHLIX B nocnegHue roasl, NOKasan, 4To M3-3a OTCYTCTBMA NPUHUUNKWANBHBIX U3MEHEeH Wit
B MeTopuKke W3yveHmAa CTC u CMC Bo3pocno B OCHOBHOM KONMYECTBO PasHOrOAWYHbIX
AaHHBIX O rny6WHe Ce30HHOro NpoMep3aHuA NpoTavBaHWA NOPOA, YBENMYMNOCh KONUYeCT-
BO KapT-cxeMm, NOCTPOEHHBLIX C YYeTOM 3TUX AaHHBIX, W KapTOrpaMM pacyeTHbIX CPegHKUX
MHOTOneTHUX rny6uH Ce3oHHOro npomMepzaHnA u NpoTausaHWA, CBEAEHWIA O COCTaBe, KPUO-
reHHom crpoekun CTC u CMC. 310 He BHecno MPUHLMMNENEHBIX U3MEHEHWIT B CyLlecTBYio-
e npeacrasnedwA o6 CTC u CMC, u Ha ux PacCMOTPeHUU Mbl He ocTaHaBnueaemca. [lpu-
BOAATCA Tonbko Te paboTel, KOTOPbIE KOHKPETHO KacalOTCA paccmoTpenun CKIT 8 npunaTom
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aBTopom acnekTe. 3To Mpexae BCEro paboTel, BHOCALLME NPUHUWNANbHbIE U3MEHEHWA B
TPaKTOBKY TeX WAW WHBIX OCHOBHbIX nonoxeHunii npobnemsl CTC u CMC, nomoratouime
BCKPbITE 3aKOHOMEPHOCTW (OpMUPOBaHWA W pasputnAa CKIl kaK NUTOKPUOreHHOro obpa-
30BaHWA, NPUYWHBI UX Ka4yecTBeHHOro MHoroobpasva, NOCTPOUTL WX CUCTEMATUKY, pa3pabo-
TaTe MOHATWIAHBIA annapar atoi npobneml.

OCHOBHbIE NONOXKeHWA paboTbl AOKNaabIBanuUCe Ha PAAE BEAOMCTBEHHbIX, MexayBe-
LOMCTBEHHBIX COBEUlaHWA W MeXXAyHapOAHbIX koHdepeduuin. B 1981 r. ee coaepxaHue
paccmaTpuBanoch reokpuvonoruieckoi cekuveid HTC MHUUUC u coTpyaHukamu UHCTUTYyTa
mep3notoseaeduAa CO AH CCCP. B cespane 1982 r. HeKkoTopble U3 OCHOBHbIX BONPOCOB
pabotbl: a) 06 OWWBOYHOCT NPUHATOrO BCEMM MEpP3NOTOBEAAMMU KPUTEPMA AENeHWA Meps-
AbIX NOPOA Ha TPU rnaBHbie rpajaumu, C y4eToM KOoToporo CTPOWTCA B OCHOBHOM TeOpWA
¥ MeTOLONOFUA COBPEMEHHOTrO MEpP3N0TOBEAEHNA (cm. rnay |) ; 6) 0 HOBOM KpUTEpUK 3TUX
rpafaunin, NPeAnoXKeHHOM aBTOpOM, U B) O KapavHanbHbIX U3MEHEHWAX OCHOBHBIX Teope-
Tuieckux nonokeHuin npobnemsl CTC n CMC, K KoTOpbIM 3TO NpUBOAMT, BbINy AONOXKEHbI
Ha 3acepaHun cexuuu CoseTa nNo Kpuonorun 3emnu AH CCCP.

AsTtop 6Gnaropaput T.H. Kannuuy, B.H. Kowuwesa, B.M. YepHaagbeea, H.A. [pase,
B.W/. BriopuHa 3a 3ame4aHuna K pabore, a Tarkke J1.®. boroMonogey, A.B. Mapuna, H0.H. Bax-
pywesa, B.A. Bayno, T.B. MuxanbueHko, H.C. lUlesenesy, oKasasliux BonbLUYK NOMOLLb
g cBope u obpaboTke NEPBMYHLIX MaTepuanos, A.WN. v I.A. BnvHeHKOBbIX 33 NOMOLUb B
othopmneHuu rpauyecKnx MANKOCTPaLLWNA.

Ocobyi0 NpU3HaTENbHOCTh ABTOP BbIpaXkaeT OTBETCTBEHHOMY peaakTopy MoHorpatum
M.M. Kopeiiwie.
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TEOPETMYECKME MOMNOXEHWUA NPOENEMbI
CE30HHOKPUOrEHHBLIX FOPHBLIX MOPOA.
OCHOBHBIE MOHATUA U TEPMMWMHBI

AnA Toro 4ToBbl NOHATL, YTO TaKoe CE30HHOKPWOrEeHHbIE nopoasl (CKI), Heo6xoaumo
npeXxge BCEro WMEThL YeTKoe npeacTaenexue: 1) 4To HaseiBaTL Npomep3aaHuem u NpoTansa-
HUEM TOPHLIX MOPOA M WX BPEMEHHbIMWU MOAVDUKAUWAMMU, NOCKONLKY MX MPOABNEHUE Ha
3emne eauHCTBeHHaA NpuyuHa opMupoBadua CKIM, u 2) 06 OCHOBHEIX rpapaunAx “‘mepsno-
Tbl'', UMW MEP3NbIX NOPOA, Ha 3eMne U KPUTEPUAX WX BbleneHus. 3To NO3BONWT, C OAHOMN
CTOPOHb!, ONPEAENUTL, B YeM NpuHUMNUansHoe oTnnume CKI OT Apyrux ocHOBHBIX rpafaumii
MEep3/ibIX MOPOA, C APYroi — NOKa3aTh, B YEM HOBWU3HA TPAKTOBKU MPOBNEMbI UX U3yYeHUs,
NPEANOXEHHON HAMU, YeM OHA OTNIWYAETCA OT ABYX APYrUX BAM3KUX NPOBNEM: a) Ce30HHOrO
NPOMEP3aHUA W NPOTauBaHWA ropHbix nopoa u 6) CTC u CMC B coBpeMeHHOM MOHUMAaHWK.
Kak u3BecTHo, 3Tu ABe NpoBnemsi 8 HaCTOALLEE BPEMA B OCHOBHOM OTOXAECTBNAKTCH, He-
CMOTPA Ha UX NPUHLWNWANbHOE pa3fnuune.

O NOHATUAX "MPOMEP3AHMWE” W “NMPOTAUBAHME” MOPHBIX norog

CyuiecTByeT HeCKONLKO onpegeneHWii MOHATUA "npomepaanue’’ ropHeix nopog. B 1952 r.
A.B. Crouexko pan emy taxoe onpeaenexue: "Moa NpomMep3aHuemM rpyHToB (nNousel) B panb-
Helliem Mbl Byaem noHWmate nepexos rpyHTa (noussl) wa PLIXNOro Tanoro COCTOAHWA B
CUEMEHTUPOBaHHOe, CMep3LleecH BCNEACTBUE 3aMep3aHuA BoAbl B Nopax rpyHTa. [lnA kpyn-
HOCKENeTHbIX U APYIUX FPYHTOB, He CMepP3aloLMXCA W3-3a HeA0CTaTKa B MX NOPax CBOBOAHOIMA
BOAbI, MOA NPpoMep3aH1eM Byaem NOHUMAaTh HAXOXKABHWE UX B 30HE OTPULATENLHBIX TeMnepa-
Typ” [1952, c. 12]. dakTudeckn 310 ABa pa3Hbix onpefesieHnA OAHOTO U TOro Xe MNOHATUA.
O6a oHv pacxoaATca © onpeaeneHrem Mep3nbix nopoa, Noa KoTOpsIMW [0 CUX NOP NPUHATO
NOHWMATL NOPOALI, B KOTOPLIX XOTA Bbl YacTk coaepkalleinca Boab! 3aMep3na. Kak uasecTHo,
3amep3aHve BOAbI MEPBOHAYaNbHO WL B HanBonee KPYMHbIX NOpPax TOHKOAWUCNEPCHBIX NO-
POA He MPUBOAUT K WMX UEMEHTAauMK, XOTA NPOUECcC NMPOMEP3aHUA yXKe HaYancA. YTouHeHue:
ANA “KPYMHOCKEeNeTHbIX U APYTUX FPYHTOB, HEe CMEep3aloLMXCA U3-33 HELOCTATKA B UX nopax
csoboaHoi Boasl”, Boobuwe GecnpenensHo paclmMpReT NoHATUE ‘‘NpomMep3aHue ropHbixX No-
POA’’, NOCKONLKY HAXOAUTLCA B 30HE OTPULATENbHbIX Temnepatyp moryT niobsie no cocrasy
MOPOALI, HE3aBUCMMO OT HanW4YMA W U3MeHeHUA (a3oBOro COCTOAHMA BOAbI B HUX. [pyrumu
CNoBamu, B 3TOM CnyY4ae NPOLECC NPOMEP3aHWUA OTOXAECTBNABTCA C NPOLECCOM NPOCTOrO 0X-
NaxAeHuA Nopog, YTO HENPaBoMepHo.

MosaHee nopoBHoe onpepeneHue AAHHOrO NOHATUA 6bINO AaHo C.MN. Xpomosbim u

-J1.W1. MamoHTOBOM: NpoMep3aHue NouYskl — 3To "pacnpenenenve B NoYse HyneBoW W OTpUUa-

TensHow Temnepatyp’’ [1974, c. 373].

TepmuHonoruyeckan kKomuccua MHCTUTYTa MepanoToBeaenuna um. B.A. O6pyyesa onpepe-
nvna npomepsaHne Kak "fu3nveckue NPoUECChbl, BbIPAXKAKWIMECA B NPOABMKEHUM U pacnpo-
CTPaHeHWW rpaHnubl Mep3noro COCTORHWA MOYB, TOPHbLIX NOPOA, FPYHTOB'', a NpoTauBaHue
Kak “tu3nyeckue NPoLEcCs!, BbIPaXXaloUIMecA B NPOABMKEHUM PacnpocTapHeHMy rpaHuubl
Tanoro COCTOAHWA MO4B, ropHeIX nopoa, rpyHToB' [OcHoBHble noHATWA..., 1956, c. 113
W.A. Bapanos [1963, c. 15—16] yKa3biBan, 4To ‘npomep3aHune Nous M FOpHbLIX Nopoa, ue-
MEHTaUMA UX NbAOM, (HUINKO-XUMMYECKUE U (U3NKO-MeXaHUYeCKue npeobpasoBaHMA B HMX
ONPeAenAioTCA ABYMA HENPEMEHHLIMKU YCNOBUAMM: HaNW4UEM BOALI U BO3MOXHOCTLIO ee tha-
30BOrO NPeBPaLUEHUs B NeA NPW COOTBETCTBYIOWEM FMOHMKEHUN TEMNEPaTypbl FOPHLIX M0-
poa’.

A.WN. Nonoe [1967] npeanoxwvn asa onpeaeneHWA npouecca npomepsavua: 1) “npouecc
NPOMEP3aHWA 3eMHOM KOPbI — 3TO NPOUECC NbACO6Pa30BaHMA B Heit!’ (c. 7) u 2) “npouecc
NPOMEP33aHWA FOPHBIX MOPOA — CNOXHLIA (U3IMYECKWIA U (DM3UKO-XMMUYECKMIA npouecc.
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HauBonee xapakTepHOn ero OcOBeHHOCTbIO ABNAETCA Nepexod *UAKoW da3bi BOAbI B TBED-
Ayi0, B NeA Npv HyNesoi unu oTpuuatensHoit Temneparype’ (c. 14). Mo mHenuio A.W. Mono-
ga (c. 15), ""xoTAa npouecc NpPoMep3aH1A KU NPOTauBaHMA NOPOA  3aKMO4YaeTCA B OCHOBHOM

B oBpasoBaH1W NbAa W €ro TaAHWK, NPOLECC 3TOT BMeCTe C TeM CONPOBOXA3ETCA CONyTCTBY-
JOLUMMW ABNEHWAMMU W, CNEAOBATENbHO, HOCMT MHOMOCTOPOHHMWIA XapakTep''.

XOTA, KaK BUAMM, A0 CUX NOP HET OAHO3HAYHOrO ONpPeAeneHWA TaKoro Ba)kHelwero B
reoKpUONOrun NOHATUA, Kak ''npomep3aHue ropHeix Nopoa’’, obpawaer Ha ce6A BHUMaHue,
YTO HEeKOTOPbIE WCCMEAOBaTENU YKa3biBalOT, BO-NEPBbIX, Ha CNOXHOCTb 3TOr0 Npouecca, Bo-
BTOpPbIX, Ha HeoBXOAMMOCTL ANA ero paseuTuA a3osBoro nepexona BOAbl B nea, T. €. Ha ero
KPUOreHHbIW XapaKTep.

MCXOﬂﬂ M3 BblWeECKa3aHHOro, MOXHO NPeaAnOXwWTb TaKoe onpegeneHue 3aToro ﬂOﬁRTMﬂ:
NpoMep3aHUe ropHLIX NOPOA — CNOXHBIW NUTOKPUOreHHsIin npouecc (KM} cosokyn-
HOro U3MeHEeHWA X COCTOAHWA, COCTaBa U CBOMCTB Npu ha3oBOM Nepexoae BoAbl U BOARHOMO
napa B HAX B nej, BKNOYaA cam 3TOT npouecc.

MpoTawWwBaHMWe roOpHbIX NOPOA — CNOXKHbLIA NPOUECC COBOKYMHOIO U3MEHEHWUA UX
COCTOAHWA, COCTaBa W CBOMCTB Npu (ha3oBOM nepexoje BoAbl B HUX U3 TBEPAOro COCTOAHWUA
B XXUAKOE, BKNIOYaA cam 3TOT npouecc.

Co BpeMeHW CTaHOBNEHWA reoKPMOoNoruK KaK Haykwu 6bino NPUHATO NOAPA3AENATL 3TU NPo-
LecChl MO BPEMEeHW WX NPOABNEHWA B FOPHLIX NOPOAAX HAa TPU OCHOBHBIX Knacca: 1) MHoro-
netHee, 2) cesoHHoe W 3) KpaTKOBpPEMEHHOE NpPOMep3aHve W NpoTawsaHue. Takoil BbIBOA
MOXHO CAENaThb, UCXOAA W3 NpuHAToro K 1940 r. aenenua mepansbix nopoa [O6uwee mepano-
toBeaenue, 1940]. 3ty KnaccudbuKaumio NpoueccoB NPOMep3aHWA W NpoTavBaHWA MOPOA,
B OCHOBY KOTOPOW MOMOMXEeHb! YACTO BPeMeHHLIE KPUTEPHUM, K COXANEHMUIo, A0 CUX NOP Heao-
CTaTOYHO ONpeaeneHHsIe, MOXHO CYMTaTh cervac obwenpuHAToi. Mo3aHee HapAAY C Ha3BaH-
HbiMK TpemAa knaccamu W.A. Bapavoe [1958, c. 31] ocobo orosopun '‘nepeneTkoBoe npo-
Mep3aHue’’, HO 3TOT TEPMUH W COOTBETCTBYIOLLEE eMY NOHATHE He HAaLNWM NPU MeHeHHUA.

A3 BpemeHHBIX MOAUDUKAELWA 3TUX NPOLECCOB UMEKTCA ONpeAeneHUA NUWb Ce30HHOro
NPOMep3aHMA W MpoTauBaHWA ropHeix nopoa. CornacHo B.A. Kyapaeuesy [[ocrasanos,
Kyapnasues, 1967, c. 236], "‘ce3oHHoe npomep3aHue npeacTasnAer Toboi npomep3aHue Ta-
nblX NOPOA, UMELWMX CPeAHIO FOAOBYH Temnepatypy Bbille 0°", a ""ce3oHHOE NpoTauBa-
Hue npeacTasnAeT coboi NpoTanuBaHWe Mep3nbiX MOPOA, UMEDLLUMX CPeHIO MroAOBYIO TeMne-
patypy Hwke 0°'". Te e onpeaeneHuA nNpuBefeHbl No3aHee B yyebHuKax "“Obuiee mep3noTo-
seneHue’’ [1978] u "MepanoroseaeHue’” [1981].

YuuteiBan, 4To ha3oBbIA Nepexon BOAbl B fef B ropHbIX NOPOAaX NPOMCXOAUT HEPEAKO He
npu 0°C, a B HEKOTOPOM AWanasoHe oTpuuaTensHbix Temnepatyp, A.B. Maenos [O6wee
mep3anotoBegeHue, 1974, c. 44] npeanoxxun cneaylouine onpeaeneHvA: ‘cesoHHoe npomMep3a-
HWe NpeacTasnAeT cobon npomep3aHuve ropHbixX nNopoa, CpeagHAAR rogoBaR TemMnepaTtypa KoTo-
pbiX Bbille TEMNepaTypsbl 3aMep3aHnA t, (t, <0°) ", a ""ce3oHHOe NpoTauBaHue npeacTaenAeT
cobol npoTauBaHWe Mep3nkiX NOPoA4, CPeAHAA rOA0BaR TeMnepaTypa KOTOPbIX HUXe Temne-
paTypbl 3aMep3aHuA’’. :

Kak Buaum, onpeaeneHMA 3Tux npoueccoe, npeanoxeHHsie B.A. Kyapasuesbim w
A.B. MNaenoesbiM, AO0BONLHO BGNM3KK NO CMLICNY W OAMHAKOBO, HAa Hall B3rNAA, HEAOCTATOM-
Hbl, MOCKONbKY HE BCKPbIBAKOT CYLHOCTA AaHHbIX npoueccoB. [InA NPoOABNEHWA Ce30HHOro
NPOMep3aHWA W NPOTaUBAaHUA HEe BaXKHO 3HayeHWe CpPeAHel roAoBOW TeMMepaTypbl Nopoa,
NOCKONLKY OHa onpeaenseT He BO3MOXXHOCTb 3TUX NPOLECCOE, @ NULLIL HEKOTOPbIe MX 0coBeH-
HOCTW. ATO NOATBEP)AAETCA TeM, YTO KaK Ce30HHOe npomep3aHwe, TaK U Ce30HHOEe NpoTau-
BaHWe NMOPOA OAMHAKOBO LUWPOKO pa3BuThl U B obnactu MMI, rae cpeaHAA roaosanA Temne-
paTypa NopoA OTpuuaTensHaA, U BHe 3ToW obnacTtv, rpe oHa nonoxutensHan. fAcHo, uto
MHOroneTHee, Ce30HHOE U KpaTKOBpPeMeHHOe npomepsaHue (NpoTausBaHue) — 3TO BpeMeHHbIe
rpagauvu eguHoro NUTOKpUOreHHoOro npouecca, v CyTb KaH(.ElOI;‘I M3 HUX MOXKeT BbiTh oTpaxe-
Ha NUWbL yKasaHuem Bpemenmflx KPUTEpPUEB WX NPOABNEHWA, 8 HUKAK He CPeAHeil roAoBoi
Temnepatypbl nopoa. bonee TOYHO, NO HaWeMy MHEHWIO, NEPEAaldT CYLUHOCTb NOHATHA “‘ce-
30HHOE Mpomep3aHue nopod’” v '‘ce3oHHoe npoTaMBaHue NOPOA’’ cnedylowme KX onpegene-
HwA. Ce3oHHOEe N pPoOoMep3aHwue nopoa — CNOMXHbIW npouecc COBOKYMNHOro uame-
HEHWA WX COCTOAHWA, COCTaBa M CBOWCTB Npw a3soBOM nepexofe BOAbl U BOAAHOro napa s
HUX B nea, AnAWMAcA 6onee oAHWX CYTOK, HO MeHee OAHOMO roja, C Ce30HHON PUTMUYHOCTLIO
npoRAeneduA. Ce3o0HHOE NPOTaMBaHWe nNOPoA  — CNOXKHbLIA Npouecc COBOKYNHO-
ro U3MEHEeHUA WX COCTOAHWA, COCTaBa U CBOWCTB npu ha3oBoM nepexoje NbAa B HAX B BOAY,
HernpepsiBHO ANAWMIAcA Gonee oAHUX CYTOK, HO MeHee OAHOr0 roAa, € Ce30HHOW PUTMWUYHOCTBIO
NPOABAEHWA.



Kak Buavm, 68nblan 4acTs 3TUX ABYX ONMpeaeneHui, no CywecTsy, ABNAETCA OnNpeaeneHu-
€M NPOLECCOB NPOMepP3aHWA ¥ NPoTauBaHUA Nopoa Boobue. Moatomy Bea ywepba cmeicny
UX MOXHO 3HAYMTeNbHO COKPaTUTh, YTO, KCTaTu, NO3BONAET aKUEHTUPOBATL BHUMaHWE Ha
Tex 0cO6eHHOCTAX ITUX BPEMeHHBIX MoaudmvKaumii npoueccos NPOMepP3aHUA U NpoTauBaHuA,
KOTOpLIE OTNUYAIOT UX OT ABYX APYTrHWX MOAMMDUKAUMA (KPaTKOBPEMEHHOTO M MHOrONeTHe-
ro) . Utak, ce3oHHbIM Ha3biBaeTCA NpoMep3aHve (npoTausaHue) FOPHLIX MNOPOA, HenpepsIBHO
AnAweecs Gonee OAHMX CYTOK, HO MEHee OAHOrO roAa, C CE30HHON PUTMUYHOCTLIO npoAgne-
HuA. BepxHuii BpemeHHOR KPUTEPUA, OrPaHUYyMBaIOWMWIA MOHATHE ''Ce30HHOE npomepsaHue
(npoTamBanue) "’ nopos — MeHee 0AHOro roaa, AaBHo cTan MPUBLIYHLIM, NPAaBUNBLHOCTL €10 He
BbI3bIBAET COMHeHWA. [leWCTBUTENbHO, B NPUPOAE CE30HHOE NPOMEpP3aHue PeaKo NPORBIA-
etcA Gonee 8—9 mecAues, aaxe ¢ yyeToM (ha3oBbiX nepexoaoe Bce Bonee NPoMHOCBA2aHHOM
BoAbl B nopopax. CesoHHoe npotaueaHue Ha 3emne NpoABneTcA He Gonee 5—6 MecAuee,
CooTHoweHMe ANMTENLHOCTH 3TUX NPOLECCOB B Pa3HbIX 30HAX W paioHax pasnuuHo: AnuTens-
HOCTb CE30HHOro NPOMepP3aHWA MOXeT GbiTe v Gonblie W MeHblWe ANWTENLHOCTW Nepuoaa
Ce30HHOro npoTansaHuA. B GonbLueit oxHOM YacTu 06nacTy NPOABNEHUA 3TUX npoueccoe Anu-
TeNsLHOCTL NEpUoAa Ce30HHOTO NpoMep3aHWA nopoa Bonblwe, Yem npoTaueaHua. Bnuz KHOMN
rpaHuust MMI 3t nepuoasl npaKTUYecKW paeHbi, a ceBepHee reousoTepmMel MuHyc 0,57
nepuoa NPOABNEHWA CE30HHOrO NPOTaWBaHWA MOPOJ B OCHOBHOM 60fblue Neproaa ux cesoH-
HOro Npomep3aHuA.

HenpuesiveH, a NOTOMY MOXET Bbi3BaTh BO3PAKEHWUA HUKHMIA BPeMEHH O KpUTepWi, or-
PaHW4MBALUWI  NOHATWA "'CE30HHOE NPOMEP3aHWE W  NpoTauBaHue nopoa’’ — npoABNeHue
npouecca Gonee oaHux cyToK. MPaBUNLHOCTL 3TOr0 KPUTEPWUA CTAHOBMUTCA O4YeBUAHOM, eCnK
06paTUThCA K BOMpoCcy O rny6uHe Ce30HHOrD NPOMEeP3aHWUA W NPOTanBaHUA nopoa. O6ienpu-
HATO fo cux nop (cm. rnasy i) rnyBuHOI Ce30HHOrO NPOMeEP3aHUA CYUTaTH MaKCHUMasnbHYH
38 XONOAHbIM Ce30H rny6uWHY NPOABREHWA 3TOro npouecca, a rny6UHON Ce30HHOTO npoTam-
BaHWA MaKcumManbHyto 3a Tenneiii cesoH rnyBuHy npoTansaHuA nopod. B To e BPeMA u3gecT-
HO, YTO 6Nu3 HWXHeW rpaHWLbl CE30HHOrO NPOMEP3aHWA M NPOTauBaHWA B pAAe paioHoB
W 30H ANUTENbHOCTL NPOABMEHWA 3TUX NPOLECCOB UCYUCARETCA Beero 1—2 AHAMM. B 10MHBIX
PaioHax C BO3BPATHLIM CE30HHLIM NMPOTaUBaHWEM MOPOAbI, ensa ycnes NPOMEp3HYThL, Hauu-
HaloT MPOTauBaTe CHU3Y. TO Xe B KPaiHUX CeBEPHBLIX PAiOHaX, FAe eABa YCNeBaeT 3aKOHYMTb-
CA Ce30HHOe MpoTanBaHue MOpPoA, Kak Yepes 1—2 AHA OHO CMEHAETCA BO3BPAaTHLIM NpoMep-
3aHMeM (cM. Huxe) . OfHAKO HECMOTPA Ha CTONL KOPOTKOE NPOABEHKe NPOUECCOB NPOMEp-
3aHWA W NpoTansaHuA B HuxkHeW Yact CTC u CMC, oHu thakTMYecKW paccMaTpUBAaKTCA Kax
Ce30HHBIE, 3 HE KPaTKOBPEMEHHbIE, YTO CreayeT U3 CYLIECTBYIOWEN MeTOAMKMK OnpeaeneHus
rny6uH CesoHHOro NPOMepP3aHuA U NPOTaMBAHUA K ONPEAENeHNA 3TUX NOHATUI,

Ecnu KpuTepuem, HUXKHUM Npeaenom CesoHHOro NPoOMep3aHWA U NPOTaMBaHWA NOPOJ CYu-
TaTe ANUTENbLHOCTL NMPOABNEHWA 3TUX MPOLECCOB, PaBHYIO, AOMYCTUM, HEdene vunu MeCAUY
NPy CE30HHOW PUTMUKE NPOABNIEHUA, 3TO OYEHb OCNOXHUT ONPEfeneHre rNyBuHb! Ce20HHOI O
NPOMEP3aHWA W NpoTauBaHWA NopoA. lpu Takom KpuTepuu rnyBUHON Ce30HHOrO NpoMepaa-
HUA (NpoTauBaHWA) NOPOA 3a AaHHLIW XONOAHbIN (Tennbii) ceaoH HeoGxoaumo Byaer cuu-
TaTb He MaKCMManbHyIo 3a ce3oH rny6uHy npomepsanua (npoTaneanuA) , a rny6uHy, Ha KOTO-
PO PUTMWYHOCTL CMEHBI NPOLLECCa NPOMEP3aHWUA NPOTaUBaHMeM W HaobopoT Bbina HeaensHoM
UMM MecAYHOR. MIHbIMK cnosamu, rany6uHa ce3oHHOro npomep3aHus (npotauBanua) nopop
onpeaenAnack Bbl Kak pasHUua Mexay MaKcUManbHOMN 3a ce3oH rny6uHOI NpoABREHUA 3ITUX
NPOUECCOB M MOLMHOCTBIO FOPM30HTa, B KOTOPOM 3TW Npouecckl NPOABAAIOTCA He MeHbLUe
Heaenu wunu MecAua, 4To easa nv uenecoobpasHo. Gonee 06oCHOBaHO, MO HalweMy MHeHWIO,
HWKHUM BDEMEHHLIM KpUTEpUEM CE30HHOrO NPOMEP3aHWA W NPOTauBaHUA MOPOA CYUTATH
CYTKW, OTHOCA K KpaTKOBPEMEeHHbIM — MPOLECCh] C CYTOYHON PUTMUKOW NPOARBAEHWA {npo-
MEpP3aHWe NULIL HOYLIO, NPOTauBaHWe MWL AHEM), 8 K Ce30HHLIM — MPOLEcChl CO cBepxcy-
TOYHOW, CE30HHON PUTMUKOW NPOABNeHWA. HaBniofeHna 3a Xon0M Ce30HHOro npomMep3aHuA
¥ NPOTanBaHWA NPOBOAATCA OBLIYHO OAWK Pa3 B CYTKW, Npuuem aHem. Mo3TOMY Ta HeaHauw-
TENbHaA No MOWHOCTA HUKHAA 4acTb NOPOA, KOTOPaA MOABEPraeTcA He Ce30HHOMY, @ KpaT-
KOBPEMEHHOMY NPOMEP3aHMI0 M NPOTaMBaHMIO, NPY CYLLECTBYIOLWE MeTOAKE OnpeaeneHus
rny6vHbI NPOABNEHMA 3TUX NPOLECCOB 3a CE30H B OCHOBHOM aBTOMATUMECKH WCKNIOYaETCH,

Takum 06pasom, ANUTENBHOCT U PUTMUYHOCTE NPOABNEHWUA CMYXKaT OCHOBaHWEM AJIA paz3-
TPaHWYEHMA KPaTKOBPEMBHHOro (NPOABNAETCA TONLKO ONpeAeneHHyIo YacTb CYTOK) , ce3soH-
HOrO (TONLKO OMpegeneHHyl YacTb roda) W MHOrONETHero (onpegenenHsii nepuoa, npeebi-
WAIOLWWA OAUH oA} NPOMEpP3aHUA W NPOTaNBAHMA rOPHbBIX nopoa.

Ana pazsutua npomep3aHuA HEOBXOAWMBI ¥ AOCTATOYHBI BCErO ABa ycnosua: 1) Hanwuue
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BOALI B NOPOAE A0 Havana ee OXNaXKAEHWA WY NPUBHOC BOABI B YK OXNAXAEHHYO NOPOAY 1
2} oxnaxpaeHwe NOPOA AC TeMMepaTypbl 3aMep3aHuA Kakoi-nubo W3 MoanduKaumin Boasl B
Hux. A ANA pa3BWTWA CE30HHOTO NpoTauBaHWA — ApYrue ABa YCNoBWA: 1) Hanuuve nbpa
B nopopax M 2) HarpeBaHue MOpoA A0 TeMNepaTypbl TAAHWA NbAa B HWX. MmeHHO orpaHuyeH-
HOCTb HEeOBXOAWMbBIX W AOCTATOYHBIX ANA Pa3BUTUA ITUX NKM ycnoBuiA npeponpeaendet
OFPOMHYI0 NPOCTPAHCTBEHHYIO WMPOTY UX NPOABAEHNWA Ha 3emne, oco6eHHO Ce30HHOr 0 Npo-
Mep3aHuA U NPoTauBaHWA Nopoa.

PaseuTMe MPOLECCOB MPOMep3aHuA B nuTocepe NPUBOAMT, KaK M3BECTHO, K copmmpo-
BaHWIO CNEUMMYECKOrO NMTOKPUOreHHOro 06pa3oBaHnA — Mep3nbiX NOpoA. Cpeau Hux onpe-
AeneHHoe MeCcTo 3aHMMaKT NOopOoAabl, noaseprawumneca Ce30HHOMY NPOMER3aHnIo U npoTavea-
Hilo. BcneacTeve MPUNOBEPXHOCTHOrO 3aneraHvA W GOnblIOro BIWAHMA Ha NPAKTUYECKYIO
pEATEABHOCTL YENoBeKa OHW M3AaBHa NMPUBNEKAIOT BHUMaHue uccnenoearenei. 3to obycno-
EMNo KaK HaKONMeHWe NaHHbIX O HUX, TaK 1 TeOpeTHUYecKux paspaboTok no 3Toi npobneme.

PaccMOTpUM CTaHOBMEHWe TeopeTU4ecKux OCHOB npobnemsl CE30HHOKPWOreHHbLIX No-
DOA, uxX M3MeHeHuWe 3a BpeMA pasBuTHA reoKpuonoruM, ToYHee NUTOKPUONOruK, KaK HayxKu
[BrioprHa, Briopud, 1982a], coBpemeHtibie NPeACTaBNEHWA MO ITOMY BONPOCY U TPaKTOBKY
npoBnemsi CKM, npeanaraemyto asTOpoMm.

MPEACTABNEHWUA M.AW. CYMIUHA O CE30HHOR MEP3NOTE
W EE MECTE CPEAW OPYIMX FPALAUWMA MEP3NbIX NMOPOA

Bnepekle TEOpETMYECKME MPEACTaBNeHWA O NOPOAAX, MOABEPralOLUMXCA Ce30HHOMY npo-
Mep3aHuio, Beinu chopmynuposadbl M.W. CymruHeim [1927, 1934, 1937; O6uwee mep3noTo-
senerue, 1940], NpeANOXUBLLMM U KX NepBble KnaccudmnKaumu.

Kak W3BECTHO, N0 NPOAOIKUTENBHOCTW CYLLECTBOBAHUA B MEP3/IOM COCTORHIU M.WU. Cym-
rMH pa3fenwun Mep3noTy Ha TPy OCHOBHbie rPajaunu: KpaTKoBPEeMEHHYIO, Ce30HHYI0 U Beu-
Hy0. Kaxpan U3 3TWX rpafaumnii, unv OCHOBHbLIX BUAOE, MEP3ibiX NOPOA npuobpeTaeTt onpepe-
REHHOCTH W YeTKOCTh TOMbKO MPM YeTKOCTU M 0BOCHOBAHHOCTH PasrpaHU4MBaioLLIMX UX KpUTE-
pues, wnu npeaenos. JlMwe 3HaHWe MPenenocs, OTFPaHWUYUBAIILINX CEe30HHY Mep3noty oT
KpPaTKOBPEMEHHOW, C OAHOW CTOPOHbI (HwkHWIA Npegen), ¥ OT BeYHON Mep3noTbl — C Lpyrow
(BepxHui Npepen), NO3BONAEGT COCTaBUTL NPEACTABIIEHUE O TOM, YTO TaKoe Ce30HHaR Mep3no-
Ta, MnU NOPOAbI, MOABEPratoliMecA Ce30HHOMY MPOMEepP3aHuio W MPOTavMBaHWIo. Barnagbl
M.M. CymMruHa no 3ToMy BOMPOCY HEOAHOKPATHO MEHRIMCL MO Mepe HaKoMneHun naHHbIX,
HO YETKMX KOMWYECTBEHHLIX 3HaYEeHW 3TUX rFpajauMi OH He yKas3an. K kpaTkoBpemeHHOW
mep3noTe oH othec [Obliee Mep3noToBeAgHWE, 1940] "“Mep3noTy NOYB UMW FPYHTOB, NPOAB-
NAIOLLYIOCA MPW NepBbiX 3aMOPO3KaX OCEHbID, WX NPU BO3BPATHLIX — BecHowW u netom’’
{c. 10) 1 "MpY HOYHBIX 3aMOPO3Kax B CPEAHWUX W BbICOKWX wwupotax’’ (c. 13) . "Kparkospe-
MeHHaA MepanoTa — CnyuaiHoe ABNeHue: B AaHHOM FOAY Ha AGHHOM MECTE OHa MOXET BbITh,
a 8 CreAviolIeM MOXeT He MOBTOPWUTHCA' (c. 10), BcnegcTBMe 4ero OH HasbiBan ee Takike
CNopagnyeckon Mep3noTown.

Ho ANWTENbHOCTh CYLUECTBOBAaHMA Mep3nbixX NOPOA, BO3HWKAOWNX MPU OCEHHWX, BECEH-
HUX, NETHWUX W HOYHBIX 3aMOPO3KaX, HEOAWHAKOBAa — OT HECKONbKWX 4acoB A0 HECKOMNbKNX
i A@KE NepBbiX AECATKOB AHe.A noTOMY OCTancA HeACHbIM HKHWIA BpeMeHHS KpuTepuii
Ce30HHOM Mep3noTsl, OTrPaHMYNBaIOLLMIA ee OT KpaTKOBpeMeHHOW. YeTKo OroBopeH nuiib Bepx-
HWii ee npeaen — npe6biBaHe B MEP3NOM COCTOAHWUM He 6onee ogHoro roaa. CornacHo M.W.Cym-
rUHy, "'CE30HHaA Mep3N0Ta ecTh NPaB1bHO NepMOAMHECKW NOBTOPAIOLLEECA W3 roaa B roj AB-
nexve” [O6ee mepsnotoseaeHue, 1940, c. 10], NOABNAGTCA C HACTYNNEHWEM 31UMBbI U NOMHO-
CTHIO MCHe3aeT B BECEHHME W NETHWA MeCALbI.

To e, ka3anock Bbl, OTHOCUTCA U K “neAzensHOMY’’, UNK ‘akTMBHOMY "', CnOO Han BEYHOW
mepanoToi, kotopbld M.W. CymruH cuutan "COOTBETCTBYIOWMM ce30HHOoN mepanote’’. Vm
A3HO CReAyloulee onpeaeneHue AEATeNbHOro CnoA: “Hap nnactom BEYHOMEP3NOro rpyHTa
HAXOAMTCA CNOW HEKOTOPOIA MOLLHOCTW, KOTOPLIA €XerogHo neTom oTTanBaeT, a 3UMOin
3amep3aeT. JTOT CNOi, COOTBETCTBYHOLLMMA Ce30HHOW Mep3noTe, B 0BnacTu BeYHOW MepanoTsl
Ha3bLIBAETCA AEATENbHLIM, UK aKTUBHBIM, Crioem” [tam ke, c. 13]. OgHako, Kak cneayert
W3 [3aHHOrO MM ONpeaferneHWA MOWHOCTW AEATENbHOro CNnoA, OH thakTUYeCcKK He cuuTan 3toT
cnoit '‘npaBvnbHO NEpUoOAUMYECKWM NOBTOPAKLWMMCA W3 roAa B oA asneHuem’’. CornacHo
M.A. Cymruny, '‘noa MOLHOCTLI0 AEeATeNnbHOro CNoA B cny4ae CNVBaKOLWeNcA BeYHOW Mep3-
noTbl” cnepyeT noHuMaTe ‘‘HauBonbLyro- MOLWHOCTE OTTanBalOWEro cnoA rPYHTa 3a MHOro-
netHui nepvoa’’ [Tam xe, c. 14].
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W3 npuBeaeHHbIX BbICKa3biBaHWA ACHO, YTO, BO-NEPBbIX, ""neAtensHbIW cnow’’ B obnactu
"CNUBaIOLWEHCA BEYHOW Mep3noTbl’ M Ce30HHaA Mep3noTa Kak Nno BpeMeHW UX CylUecTBOBa-
HWA, TAK W NO NepUoAMYHOCTV — pasHblie o6pasoBaHMA: CE30HHAA Mep3noTa ''NoABNAETCA W
ucuesaeT W3 roaa 8 rop’’, T.e. CyLLECTBYET MeHee roga, a '‘AeATenbHbIi cnoi” nuwe B CBOEN
sepxHen vactu (''cnoi HauMmeHslLUEero OTTauBaHWA'’) NOABNAETCA M WcYe3aeT U3 roaa B rog,
a B HWKHeW, Ha3BaHHOW NEpPEXOAHLIM CNOEM UMW NepeneTKoMm, MOXET He npoTaWeatb X NeT.
CornacHo M.W. CymruHy, ""BenvunHa X ecTb eule TOYHO He YCTaHOBMEeHHaA NPOAOMKUTENb-
HOCTb CYLLECTBOBAHWA MepeneTKoB Mep3noTbl, HO NpumMepHo pasHaA 2, 3, 5 roaam” [tam
e, ¢. 15]. OaHako, roBopA O HWKHEM MNpeaene BeYHOW MeP3NnoThl WU BEPXHEM npeaene
nepexoaHOro CroA WiW NepeneTka, OH Ha3blBaeT 3HaYUTENbHO 6ONbLLYI0 BOIMOXHYHO NPOA0H-
MUTENLHOCTb WX cyluecTBoBaHWA — Ao 15—30 ner. MockonbKy nepexoaHblid CNoi v nepene-
TOK paccMaTpuBaloTCA MM KaK 4acTe "'AeATensHoro cnoA’’, To, cneaoBaTenbHo, ce3oHHaA
MEep3noTa, CYLLeCTBYIOWaAA MeHblue rofa, Huyero obuiero He UMeeT ¢ “‘AeATeNtHbLIM Cnoem
B Cnyyae CNVBaOLLECA BeYHOW Mep3noThl’’ U HW O KAKOM COOTBETCTBUW MEXAY HWMW roBo-
PUTb Henb3A, XOTA OHO W noavepkusaetcA M.U. CymruHeim.

HeTouHbIM CTAHOBUTCA M TEPMMH ‘‘nepexoaHsiii cnoi’’, npeanoxenHsiin B.K. AHoBckum
[1933]. B ornmume ot M.WN. CymruHa, OH OTHOCMN ‘‘NepexofHblii crov” K "'AeATensHOMY
crnot’’ TONbKO B T FOAbI, KOrAa OH NeTOM HaxoAuncA B Tanom coctorHun. lpu coxpaHeHwuu
"NepexofHOro CNOA’’ B MEP3NoM COCTOAHWM B TeNnblA CE30H OH cYuTan ero BEPXHEW YacTbro
geyHoll mepanotel. OTcloaa U HazsaHue ‘‘nepexofHbii cnoi’. Mpu paccMOTPeHWK Xe ero Kax
YacTM AeATeNnLHOro CNOA He3aBMCMMO OT COCTOAHMA (Tanoe unu Mepsnoe) TepmuH ‘‘nepexoa-
HbIW CNOIA"' TepAeT CMbICA.

Bo-BTOPbIX, Pa3HbIMU NMTOKPUOreHHLIMI 06pa3oBaHUAMM ABNAIOTCA He TONbLKO 'Ce30HHAaRA
mepanoTa’’ n ‘‘AeATenbHbIA CNOW B CNy4Yae CNVBAIOLLEACA BEYHOW Mep3noThl’, HO W ABa BUAA
"“neATenbHoro cnoA’’, HassaHHele M.W. Cymruxsim. OH nucan no atomy nosoay: "[AnA paio-
HOB BeYHOI Mep3noThbl, FAe Ce30HHAaA MEep3noTa eXerofHo COeAVHAETCA C BEYHOW, BOMpoC
0 MOWHOCTW AeATensHoro cnoAa Gonee unu MeHee AceH. Ho Bo3HWKaeT BONPOC, YTO CYATATh
[NEeATenLHsIM CROEM TaMm, FAe MeXAy Ce30HHOW WM BEeYHOW Mep3noToli OCTaeTCA HeKoTopoWn
MolHocTH Tanbiid cnoin? [1937, c. 31]. Mo cyuwecTsy, B OCHOBY WX BbIAENEHUA NOMOXEHbI
pa3sHble KpuTepun. B oTnnuve oT “AeATENbHOro CROA B CryYae CAMBalOLWeRCA BEYHOW Mepano-
TeI”' TOT e Mo Ha3BaHWIO CnoW, HO MpY ‘'HecnMBalOLWEeACcA BeyHoW MepanoTe’’ onpeaeneH
M.U. CymruHbiM Kak “‘crnoit HauBonblero NPoMep3aHWA rPyHTa 3a MHOTONETHWIA Nepuoa,
ApY YCROBMM ero NpoTauBaHWA B NneTo, Creaylollee 3a ce3oHoM npomepsaHuA’” [O6wee
mepanoroseaeHve, 1940, c. 14], OroeBopka onpeaeneHHOro YCoBWA OTTauBaHWA Nopoa ANA
"neATEeNbHOro CNOA B Cry4Yae HECNMBaKLLEACA BeYHOW Mep3noTel’’ cAenana ero aHanorom ce-
30HHOI Mep3noThl, 8 He NepBOro Buaa ''‘neATensHOro cnoA’’.

Ho BpemeHHaRA AvHamuKa rny6uHBI Ce30HHOrO NPOMepP3aHWA U NpPoTaMBaHMA He BCeraa
oBycnoBnuBaeT NonHoe NppTaMBaHve Nopoa, NPOMEepP3aloLLMX B rof, MaKcMMansHo 3a MHOro-
neTHWA nepuopd rny6uHbl Ce30HHOro NpomMep3aHuA. B Takom cny4ae Ha NPOTAXEHWW pAAa net
COXpaHAETCA Mep3nbiM HEKOTOPbIA FOPW3OHT NOPOA, NPOMEP3LWWIA B TOA C MaKCUMankHOW
rny6uHoi npomep3aHuA. M./, CyMruH HasblBaeT ero NepeneTkom, CYMTan aHanorom nepexoa-
HOrO CNOA B pailioHax CO CNWBAlOLLEHCA BEYHOW MeP3NOTON W PacCMOTPUBaA Kak 4acTb ‘‘ce-
30HHOM mepanoTel’’. OH nuwet: "B Tex pofioHax, rae UMeKT MeCTO Pa3pbiBbl MEXAY CNOAMMK
CEe30HHOW W BEYHOIM Mep3noThl, NepexoAHsiit cnov obblYHO Ha3biBaloT ... nepeneTkom. [lepe-
NETOK CEe30HHOW MEep3noThbl, CNefoBaTensHo, ecTk TOT OCTaTOMHbIA FOPU3OHT ee, KOTOPbLIA B
OTAenbHbie FoAbl COXPaHAETCA A0 Hayana HOBOTro Ce30HHOro NpoMep3aHuA Ha rnybuHe era
saneranvA’ [tam e, c.82]. [lpuaHaHve nepeneTka YacTbio ''AeATENbHOrO CROA B cAy4ae
HECNWBAIOLLEACA BEYHON Mep3noThl’’ Aenaer’ aTOT CNOW CXOAHbIM He C CE30HHOW Mep3noTol B
noHumarnum M.W. CymruHa, a ¢ “"aeATensHbiM CNOEM B Cny4ae CMMBAOLWENCA BEYHOW Meps-
noTel’’, T. €. He Ce30HHbIM, @8 MHOrONETHUM MAWTOKpPUOreHHbIM oBpa3oBaHuem. 310, Bes
COMHEHMUA, NOCNY>MNO OCHOBaHWEM ANA 0BO3HAYEHUA UX eAUHBIM TEPMUHOM — “AeATeNbHbIN
cnoi’’ B OTNW4YMe OT ce30HHOW Mep3noThl. [1paBaa, ABOWCTBEHHOCTb NMOHATUA “‘AeATenbHbIA
CNOW B CRyyYae HeCNUBAOLLeNCA BeYHOW Mep3noTel’' npusena k Tomy, yto M., CymruH Hepea-
KO Ha3bIBaeT ero Ce30HHOW Mep3noToi.

Takum ob6pazom, k 1940 r. M.WN. CyMruH paspenun NOHATWA: '‘ce3oHHaA Mep3noTa’’,
"neATenbHbIA CNOW B Cny4ae CAMBaOLLENCA BEYHOW Mep3noTel’ 1 “AeATENtHbIN CNoW B cnyyae
HecnuBalroLeiicA BeyHoW mep3noTsl’’. MNepBoe Ha3BaHMe OH NPUMEHARN K YMCNO Ce30HHOMY, Nno
ero MHeHW, NUToKpUMoreHHomy oBpa3oBaHWio, BTOpPoe W TPeTbe Ha3BaHUA, MO CYLUECTBY, K
MHOroneTHUM o6pa3oBaHWAM, BbIENAR OAHO M3 HUX NO 0cOBEHHOCTAM Ce30HHOro NpoTanuBa-
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HUA nopoa, ApYroe — no ocoB6eHHOCTAM WX CE30HHOTO MPOMEP3aHWA, T. . N0 Pa3HbiM KpuTe-
puAmM. CnepoBaTtensHo, TepMUH “'ce3oHHan mMepanoTa’’ yxe He MOr pacCMaTpuWBaTbCA Kak co-
BupaTenbHbii ANA BCEX TPeX Ha3BaHHbIX BWAOB CNOA, B KOTOPOM NMPOABAAIOTCA NPOLECCE!
Ce30HHOro npomep3aHuA W npotaumsaHuA. Ho M.W. CymruH coxpaHAeT ero Kak cobuparens-
HbIil 33 HEMMEHWeM APYroro, HasbiBaA MWL TPU OCHOBHLIX BWA3 MEP3NbiX MOPOA: KpaTKo-
BpPEMEHHYH0, CE3OHHYIO U BEYHYIO MEP3NoTYy.

MockonbKy OTHeceHWe NepexoAHOro CNOA W MepeneTka K AeATeNbHOMY CAoH CAenano
nocneaHwii oBpa3oBaHveM He CE30HHLIM, & MHOFOMETHMM, ecTecTBeHHO, BCTan Bonpoc o
KpUTEPUM, NOIBONAIOLLEM OTIPAHNYNTL NEPEXOAHON CNOW W NepeneTok oT BEYHOW Mep3noThl.
Takum kputepuem M.W. CyMruH, Kak W3BeCTHO, CYATan NPOAO/KUTENBHOCTb CYLUIECTBOBA-
HUA NOPOA B Mep3nom coctoAHuu. CrieqoBaTensHo, Tpe6oBaNoOCh YKa3aTh, KaKan NMPoAOIIKH-
TenbHOCTL CYLLECTBOBaHUA B MEP3NIOM COCTORHWW NO3BOMNAET YBEPEHHO OTHECTW TY UK UHYIO
MEep3nylo Nopoay K Be4YHOW Mep3noTe unu NepexoAHOMY Crok, nepeneTky. Ho Ha ypoeHe
mepanotosenedna 30—40-x ropos M.W. CyMruH cuutan HeBO3MOXKHbIM Ha3BaTb obBocHoBaH-
HOe 3HaueHWe ITOrO0 KPWTEPUA W nucan no’ atomy nosoay: 'OAHaKO O NOCTOAHCTBE 3TOrO
cnoA (mepanoro. — £.B.) MOXHO roBOpUTbL NWLLb TOTAA, KOTAA B YACNO NeT (n) BolayT He
TONBKO HECKOMbKO XOMNOAHbLIX, HO W HECKONbKO TENMbIX KaK NETHMX, TaK U 3UMHKX Mepuo-
[OB: He TONbKO BeccHeXHble, HO U CHeXHble 3WMBI; HE TONbKO CyXWe, HO W AOXKANWBbLIE
neTHWe nepuoabl. Takoe pasHooGpasve NOrog MOXHO OXWAATb NPW MepWoAe NOpAAKa 16—
30 neT. BecbMa BOIMOXHO, 4TO B AanbHenllem v ByaeT NPUHATa 338 HWKHWIA Npeaen (BEeuHOW
Mep3noTel. — E.B.) ... OAHA W3 3TUX WNW BNM3KaA K HUM UMDpa... Moka e nyywe OCTaHo-
BUTBCA XOTA Bbl Ha YCNOBHOW, HO KoHKpeTHoW umdpe’’. [OBuwiee mep3noToBeAeHue, 1940,
¢c. 201]. Ho BMeCTO OAHOI KOHKPETHOM uWpsl OH Ha3biBaeT Tpu: 2, 3, 5 NeT, NULIMB, TaKUM
06pa3oM, HeoBXOAMMO CTPOroCTU U KOHKPETHOCTM BEPXHWA Mpeaen ABATENLHOrO CNOA U
HVXHMWIA Npejen BeYHOW Mep3noThl.

O3HakomneHue ¢ Gonee paHHeii pabotoi M.M. Cymruna [1934] noxaseiBaer, 4To 3ara
HeonpeAeneHHOCTb AaXe YCNOBHOTO HWKHEro npeaena BeMHOW Mep3noTkl — He CNy4aiHOCTb.
B 1934 r. oH oroBapuBan TBepAbli HWKHWA npepen MMM — cyuwecTBoBaHue B Mep3-
NOM COCTORHWM ‘0T 2 NeT A0 AECATKOB ThicAuenetui’’ [c. B) , a AeATenkbHBIi CNoi paccMaTpu-
Ban Kak cnoii Nopoa, eXerofHo 0TTauBaloLnii NeToM 1 npomep3alownii 3uMmon.  MameHeHue
B3rnAga Ha atort cnoit k 1940 r., BKNOYEHWE B ero COCTaB NepexoAHOro CnoA W NnepeneTka npu-
BENW K OTKa3y OT 3TOro npeaena BevHow mep3noTsl. [lokasaHHanA B 1940 r. MHOXKECTBEHHOCTb
ero 3Ha4eHui oTpasuna ysepeHHocTs M.W. CymMrvHa B HEBO3MOXKHOCTU BONEBOrO Ha3HaueHwA
3Toro npepena 6es AONONHUTENBHBIX CEPbE3HBIX UCCNEAOBaHMIA B Teuenne 1530 ner.

OpHako BeickazanHaa B 1940 r. M.A. CyMruHeimM yGexaeHHOCTb B Heo6x0aMMOCTH yyeTa
MHOroneTHeil AMHaMUKKU rNy6BuHBI Ce30HHOro NPOMep3aHUA U NpoTanBaHWA NpU onpeaeneHui
HukHero npegena MMM, no cyuwecTBy, NocTaBuNa Noa COMHeHWe He TONbKO ero YCroBHbIe
3Ha4YeHWA, HO W NPaBMNbLHOCTb CAMONO KPUTEPWA AENeHWA Mep3nbliX NOPoA Ha TPW OCHOBHbIX
BUAa — NPOAOMKUTENBHOCTE UX CYLLECTBOBAHWA B MEP3NOM COCTORHUM.

MNopsoaa utor Bo3spennam M.W. CymMruHa o ropHbix nopogax, NoABepralWwnXcA ce30H-
HOMY MpPOMep3aHWio W NMPOTaUBaHWID, OTMETUM TO, YTO WMeeT HerocpeAcTBeHHOe OTHOLWWeHue
K pa3paboTke nNpobnemsl Ce30HHOKPUOreHHbLIX NMOPOA U NOCNYXNO €8 OCHOBOW.

1. M.WU. CyMruH npeanoXun OCHOBHOW KPWUTEDWIA CUCTEMAaTWKW Mep3nbix NOpoA v Belje-
AN TPU OCHOBHBIX UX BUA3, ORHUM U3 KOTOPLIX ABNAETCA CE30HHAA MEP3NOTa Kak cobupa-
TenbHblA TEPMWH ANA NOPOA, NOABEPralOLMXCA CE30HHOMY NPOMEP3aHUI0 M NPOTanBaHwIo.
OCHOBHBIM KpWTEPUEM BWAOB Mep3nbiX NOPOA OH CYMTan NPOAOCNMKUTENBHOCTL NX CYLLECTBO-
BaHWA B MEP3NIOM COCTOAHMW WM HE NMpWUAAn 3HaYeHWA TOMY, YTO Bro e UCCNeAoBaHuA npobne-
Mbl CE30HHOW Mep3noTbl yxe 8 1934 r. nocrtasunu NOA COMHeHWe NpPaBUNbHOCTb AAHHOTO
KPUTEPHA.

2. M.W. CyMruH, KaKk HUKTO nocne Hero, NoHMMman Gonbllyo CNOXKHOCTbL, MHOroobpa3ue
Nopoa, NOABEPraloWUXCA Ce30HHOMY NPOMEP3aHU1Io U NPOTauBaHWIo. 3TO HALLNO BbipaXKeHue:
a) B OeneHWW WX Ha CE30HHYI MEep3noTy W ABa BWMAA AEATenbHOro cnoAd; 6) B HeveTKoCTH
onpeaeneHUA 3TUX MOHATWA M HEeAOCTaTOYHOW 0BOCHOBAHHOCTM TEPMUHA ‘'Ce30HHaA Mep3no-
Ta'’ kak coBupaTenbHoOro ANA 3TUX NOPOA, BNOMHE MOHATHLIX C NO3WLWA Mep3noToBeAEHWA
30—40-x ronos.

3. OH y6eauTensHo Nokasan HeoB6xoAWMMOCTb YuyeTa Bpemeﬁnéﬁ AWHAMWKW rMyDBKWHbI Ce30H-
HOro npoMep3aHuA W NpoTauBaHwWA npumepHo 3a 15—30 ner npw onpeneneHWn NOHATUA
""NeATeNnbHBIA CNOW’’, HO HaKTUYECKW He YYWTbIBan ee NPUMEHWTENBHO K Ce30HHOR MepanoTe
BHe ob6nactu MM, kak 6nu3ko, Tak ¥ rny60Ko 3aneraowmnx.
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4. Ynero ce3oHHBIM NMTOKPUOreHHBIM 0BpasoBaHueM OH NPaKk TUMECKUW CHUTAN NULb Ce30H-
Hyl0 MepanoTy BHe obnactu MMIM. [leATentHblil CNOW KaK B Chy4Yae CNWBalOLWENCA, Tak U B
cnyyYae HeCnMBAKOLLENCA BEYHOW Mep3noTbl, UCXOAA W3 ero NpPeacTaBneHwii O NepexoaHoOMm
cnoe, NepeneTKax v BepxXHeM npepaene UX CyLecTBOBaHUA, cneayeT paccMaTpuBaTh Kak MHO-
roneTHee NMToKpuorenHoe obpasoBaxne.

5. M.W. CymruH yBeanTtenbHo NoKasan HeBO3MOXXHOCTb BOMEBOro PeleHWA Bonpoca o
HWKHEM Npeaene BEYHOW MEp3noThkl, UKW BEepXHeEM npeaene AeATENbHOro CNoA. OH orosopvn
YCNOBHOCTL Ha3BaHHLIX 3HAYEHWI M NOKasan nyTb ero KoOppeKTHoro o6ocHOBaHHOroO onpepe-
NeHWA.

6. OH nepesiM NpeanoXun aeneHwWe AeATENbHOrO CNOA B Cny4ae CNUBaloLWencA BeYyHoW

Mep3noThl Ha: a) rOPU3OHT HauMeHbLUero NpoTauBaHWA u 6) nepexoaHblW CNOW, MOLHOCTS
koTtoporo, no M.W. CymruHy, paBHa pasHuue mMexay MOLLHOCTbIO cnoA HauBGonblUero ce3oH-
HOrO NPOTaWBaHUA 33 MHOMONETHWUIA MepUMoA W MOLLHOCTBLIO CNOA HaUMeHbLUEero NPoTauBaHuA.
Kak cMHOHUM 'AeATensHOro CAOA B CAy4ae CNMBAKLLEACA BEYHOW Mep3noTel’’ OH NpUMeHun
Ha3BaHue ‘‘cnoit HavbBonbluero OTTaMBaHWA 38 MHOTONETHWIA nepuoa’’.
- 7. B 1o »e spema M.U. CyMruH octaBun Becbma HeonpeaeneHHbIMW NOHATUA: “'neATens-
HbIW CNOI B Cny4Yae HECNMBAIOLLEACA BEYHOW Mep3noTbl’’ 1 ‘nepeneTok’’ Npu 3ToM ycnosuw.
daKkTUYeCKW OH NPeAnoXWn fAeneHWe Ha ABa rOPU30HTa He 3TOro BWAA AEATENLHOro cnoA,
a ocoboro ‘‘cnoA HaubBonbliero NpoMep3aHWA B MHOTONETHEM MepuoAe C YYETOM NepeneTKoe
MepSI‘lOThI", KOTOphIﬁ OH HE OTOXAeCcTBNAN C "JJ,BFlTeﬂthIM cnoemMm B Cny4ae HECHVIBBIOU.I.BFICFI
seyHoi mep3noTtel”’ [O6wee mepsnoToseaenue, 1940, c. 15, dwr. 2]. 7o cneayer ua npuse-
AEHHOro Bbile ONpeAeneHUA MOLUHOCTH AaHHOTO BWAA AEATENbHOro CNOA, COrNacHo KOTOpo-
MY NepeneToK He BXOAWT B €ro COCTaB.

COBPEMEHHBLIE NMPEACTABNEHWA O CNOE CE30HHOIO NPOMEP3AHMA
W CNOE CE3OHHOrroO NPOTAUMBAHWA

HeveTkocTe npeacraenednin M.W. CymruHa, HeoOAHO3HAYHOCTL ONpeaeneHUA UM OAHUX W
TEX Ke NOHATMIA ABWAWCL NPUYUHOW MHOrONeTHeW AUMCKYCCMM MO 3TUM BONpocam, Npoaon-
»KaloLWenCcA A0 NoCneaHero BPeMeHH.,

MepecmoTpy noaBeprnuck NPaKkTUYECKW BCe TeopeTudeckue nonoxeHna M.W. CymruHa no
npobnemMe nopoA, NOABEPralOLMXCA CE30HHOMY MPOMEP3aHUI0 W NPOTaMBaHWID, KpoMe
OCHOBHOrO — MOMOXEHWA O KPUTEPUW AENeHUA MepanblX MOopof Ha TPW OCHOBHbIX BWAA,
KOTOPbLIM OH CYWTan NPOACKWTENLHOCThL CYLIECTBOBAaHWA MopoA B Mep3noM COCTOAHWM.
CylHOCTb 3TOr0 KPUTEPWA KaXKeTCA TaKOW NOAKYMAloLLE NPOCTOM U ACHOM, YTO OH He Bbi3Ban
HUKaKWUX BO3PAXKEHWIA NO Cel AeHb, HECMOTPA Ha MONHOE OTCYTCTBME ero HayyHoro obocHo-
BaHWA W ABHble NMPOTMBOPEYMA ¢ hakTamu. B HacToAllee BpeMA 3TOT KpUTEpWI Npu3HaH
BCEMW Mep3noTOBeAaMu, NPUBOAWTCA B OCHOBHLIX 0606wwalowmx paboTax Nno reoKpuonorum,
8 bonewon CoBeTcKOW 3HUMKNONEAUKU, B CNOBAPAX, Y4yebHbix nocobuAax v yyebHuKax AnA By-
308. B.A. Kyapaeuee v ap. [Mepanotoseaexue, 1981, c. 11] nucanu: “Mo anvtensHocTy cy-
LLIeCTBOBAHWA MEP3M0oro COCTORHWA NOPOA NPWHATO Pa3nuyaTe TpU pasHoBuaHocTu: 1) Kpat-
KOBpeMeHHOMep3neie nopoabl (4acel, cyTku): 2) ce3oHHOMep3anbie nopofabl (MecAust)
3) MHoroneTHemepansie nopoabl (rofibl, COTHU U ThicAYM net) . Kak u aApyrue uccneposare-
nu, HaymHaa ¢ M.WN. CymMruHa, oHM gonycKanm Bo3MOXHOCTb NPOMEXYTO4YHbIX hOPM Mep3nbix
NOpoA, B YaCTHOCTW nepeneTku. He cnyvyadHO 3TW OCHOBHblE rpajauMm Mep3anbix nopoa
W.A. BapaHoe [1958] Ha3ean ‘‘XpoHONOrM4eCKUMK BUAIMW Mep3nbiX nopos”’.

Nuwe O.T. BoApckuir u J.H. Makcumora [1970] npu pasrpaHvueHwu nepeneTkos u
""KpaTkoBpeMeHHO cywecTeylowmux MMM’ ykassiBaioT, YTo, NO-BUAUMOMY, BPEeMA CYLLeCcTBO-
8aHWA MeP3NbIX TONLL HE MOXKET ABNATBCA EAMHCTBEHHBIM KPUTEPUEM ANA BbiAeneHuA nepe-
netkos’ (c. 193) . Benea 3a B.H. loctoBanoesim 1 B.A. Kyaprsuessim [1967] oHu cuuTatoT,
YTO NPW PeweHWn 3TOro BOMNPOCA CrefyeT YYUTbIBaTk XapakKTep W NPWYnHBLI UX BO3HUKHOBE-
HUA: NEepeneTKku — pPe3ynsTaT YacTHbIX NOXONOAAHWN, Bbi3BaHHbIX NOKaNbHbIMKU WNKU PErvo-
HanbHbIMW M3MeHeHMAMKU TennoobmMeHa, NOABNAKTCA 3NU30AMYECKM, 3 KPaTKOBPEMEHHO CY-
wecteyowme MMM — peaynbTat 3aKOHOMEPHBLIX €r0 U3MEHEHWIA U NOABNAIOTCA NepUoanYec-
ku (MeToauka mep3noTHoW cremku, 1979).

OcHoBHaA AMCKYCCUA pa3BepHynack -He No NOBOAY CYLLHOCTU HA3BaHHOrO KPWUTEPWA, a No
OUEHKE ero KONWYeCTBEHHbLIX rpajauunii, COOTBETCTBYIOLMX pa3HbIM BMAAM, TOYHEe, Knaccam
MEpP3nblX NOPOA, ABNAWMXCA MX HMKHUMWU W BEPXHUMMW NpeaenamMu, v No MOHATUAHOMY
annapaty npobnemsi.
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B 1956 r. peweHvem TepMMHONOrMYyecKowW kKomwuccunm WHCTUTYTa Mep3noToBeAeHWA
um. B.A. OBpy4eBa TepmuHbl ‘‘ce30HHaA Mep3noTa’’ u “aeATenbHbIN CNOW'" BbiNK 3aMeHeHb!
HoBbiMu (OcHOBHBIE NOHATHA..., 1956) . Ho 3To Bbina He NpocTaA 3amMeHa Ha3BaHWi, a HEKOTO-
paf neperpynnupoBka NoHATWIA, npeanoxeHHsix. M.W. CymruHbiMm. B peaynbTate Bmecto ce-
30HHOW MEp3noThl U ABYX BWMAOB AEATENbHOrO CAOA (MPW CNMBAKOWENCA W HECAWBAIOWENCA
BeyHoi mep3note) 6binv nNpeanoXedb! Asa NoHATUA. KpuTepueM ux pasrpaHuyeHWA cTano
TONbKO TENNOBOE COCTOAHUE MOACTWNAaOWMX Tonw. Tak, HayuHaa ¢ 1956 r. u no HacToRAWwee
BpPEMA BEPXHWI cnoi Nopof, NOABEPrallWACA CE30HHOMY NPOMEP3aHUK W NPOTanBaHWIo,
noactunaemsiii MM, Ha3biBaloT ce3oHHoTansiM (cesoHHonpoTtausaowmm) cnoem (CTC),
a Crnow, TaKXe NOABEPralLLMIACA Ce30HHOMY MPOMEP3aHUIo U NPOTaMBaHWIo, HO NMOACTUNae-
MbliA TanbiMU WNKW HEMep3NbiMU MOPOAAMMU, — CE30HHOMEP3NbIM (Ce30HHONPOMEP3aroLWMUM)
cnoem (CMC). Mpu atom nepecrtano NPWHWMATLCA BO BHUMaHWE Hanuyue Mnu OTCyTCTBWE
MMI Booblue, CTan yu4uThIBaTbCA NUWb XapakTep ux 3aneraHuA. CTC cunTaeTcA cBOMCTBEH-
HbIM TONbKO 0BnacTAM ¢ Gnuakum 3aneravvem MMM, noactunaowmx CTC, 7. e. "co cnueaio-
LleifcA BeyHol MepanoToi’’, no M.W. Cymrudy, a CMC — tepputopuam 6e3 MM 1 c rny6o-
KUM WX 3aneraHvem, NPesbiWarwWnM rnybuHy cesoHHoro npomep3aHvA nopoa. Kak suaum,
XOTA KOMMUCCHEN W yKa3sbiBaeTcA, 4To CMC — cuHOHUM ce3oHHOW Mep3noTel, a CTC — peA-
TensHoro cnof, no M.W. CymruHy, NOAHOW CUHOHUMWMW MEXAY 3TUMWU NOHATUAMMU HET: K
CMC HapRay c cesoHHoi mep3noToi, no M.WU. CymruHy, npuuvcneH v ""AeATenbHbIA Cnoi B
cnyyae Hecnueawowenca BeyHon mepanotel’’, a CTC cooteercTByeT He BOOGLWE AeATENbHOMY
cnoto, no M.WU. CymruHy, a nuwes OAHOMY ero Buay — "‘AeATenbHOMY Cnoto B Cry4ae CNnuBaio-
weicA BeyHoi mepanoTtel’’. MocTrasue 3Hak paseHcTsa mexay CMC u ce3oHHOI Mep3noToi,
TepmuHONOrvdeckan KOMUCCUA TeM cambiM oTHecna CMC K 4MCTO Ce30HHBIM NWUTOKPUOTEeH-
HbiM 06pa3zoBaHuAmM. Tak, 6es aocTaTo4HsIX 060CHOBaHMI Gbinu pewweHbl coMmHernA M., Cym-
rMHa, CYNTATL NW "'eATENbHbLIN CNOIA B CNy4Yae HECNMBAIOLLEACA BEYHOW Mep3noThl’’ Ce30HHbLIM
WMNW MHOFONETHUM NUTOKPUOreHHbIM oBpasoBaHuem.

Bbin pewen Tak)e BONPOC O HWXHEM Mpeaene MHOTONETHEMEP3NbiX MNOPOA, Ha3BaHHbIX
TaKk B3ameH TepMuHa '‘BeuHaAs mMepanota’’. CornacHo peleHnio KOMUCCUW, K HUM cneayet
OTHOCWUTL NOPOALI, CYLUECTBYIOWME B MEpP3/I0M COCTOAHUM He MeHee Tpex net. ToT Xe Kpu-
Tepuii 6bin HassaH W.A. BapaHoeeim [1963]. MockonbKy OTHOCUTENbLHO NMEpPeneTKoB HUKa-
KWUX peLleHWid KOMWUCCHA He NpuHAna, obpasosancA pa3speie mexay CMC n MMM kak xpoHo-
NOrUYECKUMK rPajaumMAMK Mep3nbiX Nopoa. 3TOT paspsiB BHOBL 3aMoNHWUNK NepeneTKu, Ho,
B otnuyme ot M.W. CymMrvHa, noHMMaeMble KaK CaMOCTOATENbHAA, XOTA W MPOMEXYTOoYHaA
cthopma Mep3neiX NoOpoa, cylwecTByowan Gonee ogHoro roaa, Ho meHee 3 net [BapaHos,
1963], wnu meHee 2 ner [lWseuos, 1955: Mepansle ropHbie nopoasl..., 1974], unu 8 TeyeHue
Heckonekux netr [laparyna, 1967, 1982; Monos, TywwHckuin, 1973; Mep3notoseaeHue,
1981].

O6pauwaer Ha ce6A BHUMaHWe ToT (hakT, uTo, B oTnuume ot M.WU. CymruHa, noHATHMA “‘ne-
peneTok’ U "“nepexoAHbI? CNoi’’ B HacTOALLEe BPEMA CYMTAIOT pasHbiMu. lNepeneTkom Teneps
Ha3biBaloT ManomouwHble (40 1 M 1 HemHoro Gonee) mMep3anbie TONWM, COXPAHAKLLMECA B Ten-
nbiiA ce3oH nuwe BHe obnactu MMIT u npu ux rny6okom 3aneradun. MNepexoaHsiM Xe cnoem
Ha3biBalOT HeeXerogHo NPoTanBaklWMe rOPUM30HTbI MepP3nbiX Nopoa B8 obnactv 6BAM3Ko 3ane-
raowmx MM, Mpu 3TOM UHTEpeC K NepeneTKam 3HaYUTenLHO BONbLIWA, YeM K NepexoaHomy
CNnoto, 0 KoTopoMm Aarke B obob6walowmx pabortax v yyeBHUKax He Bceraa ynoMuHaeTcA.

HasHaueHuwe KOHKpeTHOro HwkHero Kputepua MMI u° oTHeceHue Mepansix NOPoOA, cy-
wecTByowmx Gonee 1 roga, Ho meHee 2—3 neT, K NepeneTkam Kak K CamMOCTOARTENbHOMY
BuAY Mep3nbiX Nopof cAenano TEPMUH '‘Ce30HHOTaNbIA CNOW’ HEIKBUBANEHTHLIM Aa)<e Tep-
MUHY "‘MeATenbHbIM CNOM B cny4Yae CNUBAIOLLEACA BEYHOH MEp3noThi’, 3 He TONbKO TEPMUHY
"neATenbHbIA cnoit’’, Bonpeku onpepeneHuilo TepMUHONOrMYECKOR Komuccuu. YuuTbiBam
TAKOW HWXKHWIA Npeaen nepexoaHoro crnoA unu nepenetka, K CTC MOXHO OTHOCUTHL NUb
€XeroHo NPoTauBawLWmi 1 NPOMEpP3alLKnA CNoW NOpPCA.

Tak, HaumHaA ¢ 1956 r. 6bina ynpouwexHa npobnema rnopoa, NOABEPTAOLMXCA CE30HHOMY
NpoMep3aHnuil0 U NPOTauBaHWIo, NO cpasHeHulo ¢ npeactasnedmamu M., CymruHa o Hen.
MpakTuyeckn oHa Bbina oToXAecTBneHa ¢ Npobnemoit Ce3oHHOro npotavBaHwA B obnactu
6nu3ko 3anerarowmx MMIT 1 cesoHHoro npomMepsaHuA BHe ee. CTano cunTaTheA, 4To B NGO
roa CTC cocTagnAlT Nopoabl, NPoTaMBaloLwme 32 Tennsii Ce30H U NpoMep3alume 3a Creayto-
wuin xonoaHslW, a CMC — nopogael, npoMep3atowme B XoNoAHbIA ce3oH nwboro roaa v non-
HOCTbIO NpoTavMBawowmue 3a cnegyowee neto. MNMoHATHe “mowHocTe CTC' crano oTtoxaecTs-
NATLCA C NOHATHEM '‘rny6uHa cesoHHoro nporavpaHva’’ B o6nactu MMM, a noHATHE “'mow-
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Hocte CMC™ crano cuHoHMMOM "rRayBuHblI CE30HHOTO Npomep3aHuA’’ BHe obnactu Bnu3ko
sanerawowmx MMI. Becnegereue atoro otnana Heo6XoAUMMOCTE NouckKa Kakux-nubo Kavect-
BeHHbIX OCOGEHHOCTEW WM pasnuyuiAi NOPOA, NOABEPralLWXCA NonepeMeHHOMY B roay npo-
Mep3aHuilo U npotamBaHuio. KavecteenHble paznuumA CMC v CTC Beinu cBefeHbl K pasnuunio
TENNOBOr0 COCTOAHMA NOACTUNAKLIWX TONLL, KOTOPOE CTano KpUTepUeM UX pasaeneHuvs.

Takan Touka 3peHWA ABNAETCA FOCNOACTBYHOULEN B HAacTOALLEe BPEMA, XOTA He BCe uccne-
Josatenu oTkasanuck oT B3rnAaoe M.W. CymruHa no paHHo# npo6neme. Tak, A.W. MNonoe
[1967] He nopgep’kan onpeneneHHbI KOMWCCHER HWKHWI Npefen BeYHOW Mep3noTel’ "“He Me-
Hee Tpex net’, yKaszae Nulb, 4YTO NMPOAOMKUTENBHOCTL CYLUECTBOBAHUA BEYHOW MEpanoThbl
cocTaBnAeT’’ OT HEeCKOMbKUX NeT Ao MHorux teicAdenetuin’”’ (c. 47). OpHako B OTHOLWEHWM
nopoa, NoABepralLmnXCcA CE30HHOMY NpomMep3aHuio U npoTtausaHuio, A.WU. Nonoe npuaepxm-
BaeTCA NPaKTUYecKW Tex ke BarnAgos. OH nuwer: "... Hag BeuyHoW MepanoTtoin obpasyerca
CrnoW ce3oHHoro (neTHero) npoTawBaHWA, 3aMep3aloliMii 3uMoW, a BHe obnactu BeyHon
MEP3NOTbl — CNOW CE30HHOM0 NPOMep3aHuA, oTTausaowmin netom’’ (c. 41) . MNepBblit OH Ha3bi-
Bar "'AeATenbHbIM CNoeM Haj BeyHomepanblM cybecTpaTom’’, BTOpoW — '‘AeATenbHLIM CRoem
Hap TaneiM cyBeTpatoM’ HapAay C MCMoOnb30BaHWMEM Ha3BaHWM ''CE30HHONPOTaUBalOLLME W
Ce30HHONPOMEpP3aloLUMe No4YBbl U ropHble nopoaslt’’ (c. 44). O Tom, 4TO Noa AeATENbHbLIM
CMNOEM OH NMOHWUMAET CNoOM e XX e r o 4 HOT OnNpomMep3aHUA W NpoTavnBaHWA, TOBOPKUT onpeae-
neHwe 3TOr0 CNOA B Havane ykasaHHon moHorpaduu (c. 6). Te »ke npeacTaBneHWA no aTomy
sBonpocy wanoxedsl A.W. lNonoseim B Gonee nosgHeit paborte [[Monoe, TywwuHckuia, 1973].
MepeneTky OH He OTHOCUMT K OEATENbHOMY CMO, CYATAR UX ‘NPOTOTUNOM BEYHOMEP3NOW
TONWwMK", CYLECTBYIOWMWM OT OAHOro roAa Ao Heckonbkux net (c. 44). MoHATUA “‘rnybunHa
CE30HHOI0 MNPOMEep3aHuA W npoTanBaHuA’ M "'MOLLHOCTb AEeATeNbHOro CNoA’ OH TaKXe CYu-
TaeT CMHOHWUMaMM, Ha YTo NPAMO yKa3sbiBaeT B paborte 1967 r. (c. 43).

XapakTepuayR AeATenbHLIW CNoil Hal BEYHOMEpP3NnbIM cy6CTPaTOM 1 leATeNbHLIW CNOM Hap,
Taneim cybecrpatom, A.W. MNMonoB HEOAHOKPATHO NOAYEPKUBAET, YTO OH NPUMEHRAET 3T Ha3Bsa-
HUA B3ameH npeanoxeHHsix B.A. KyapABueBbIM TepMUHOB ''cnoii ce30HHOro NpoTavMsBaHua’
W "crnol Ce30HHOro NPOMEP33aHWA’, COXPaHAA CMbICN BbiCKasaHHuiX B.A. KyapasuesbimM
[OcHoesl reoxkpuonorun, 1959] onpepenenwit atux noHatwit. Ho v B.A. Kyapasuesa asoii-
CTEEHHBIN NOAXOA K OLEHKE NepeneTKoB: To 3T ‘cnov ce3oHHOro NpoMep3aHuA, He NnpoTanea-
owmMe B TeveHue cnegytowero neta” [fdocrosanos, Kyapasues, 1967, c. 276; Ob6uiee Mep3-
notosefenve, 1978, c. 227], To npomexxyTouHasa hopma Mexay Ce30HHOMEP3NbIMU U MHOFO-
neTHeMep3nbiMY NOPOAAMU, CYLLECTBYIOWEA OT OAHOrO A0 HECKONbKUX MeT U BO3HWKAMLWan
fpy HENONHOM NpoTauBaHWW ce3oHHoMep3nbix nopoa [KyapAsues, 1967, c. 3; [octosanos,
Kyapasues, 1967, c. 14; Mep3anotoseaenue, 1981, ¢. 11]. Ot nosuumit no aTomy Bonpocy
33BMCWT OLLEHKA CE30HHOMEpP3rbIX MOPOA: YTO 3TO — YMCTO CE30HHOE UNU MHOroNeTHee NUTo-
KporeHHoe obpasoBaHue. YCTaHOBUTH 3TO NMOMOraeT aHanua npeacraenedvin B.A. Kyaprsue-
ea no npobneme CTC u CMC. ®akT4eckun 1 Cnoil ce30HHOro NPOMep3aHWA, He3aBUCUMO OT
COXPpaHeHWA MepeneTKa, ¥ CNoi Ce30HHOro NPOTauBaHWUA, ANA KOTOPOro BO3MOXHOCTL nepe-
X0AHOTrO cnoA Booblie He OroBapWMBAeTCA, PACCMAaTPUBAEIOTCA UM KakK 4YWCTO Ce30HHOe NUTOo-
KpuoreHHoe obpasoearue. OH otoxaecTeun npo6nemy CTC u CMC ¢ npo6nemoi ce3oHHOro
NpoTauBaHWA W NPOMep3aHWA NOPOA, T. €. 3HAYMTENLHO CY31N ee Mo CPABHEHWUIO C TPAKTOBKOW
3toit npo6nembl M.W. Cymrunbim. O6 aTomM cBupeTenscTBYeT nepemmeHoBsaHvie B.A. Kyapas-
LUeBbIM KnaccuiuKaunuu cnoes Ce3oHHOro Npomep3aHuA U npotaveaHuA [OcHoBLI reoKpwo-
norumn, 1959] B Knaccuhukauuvio TUNOB CE30HHOrO NPOMEP3aHWA U MPOTaWBaHWA MOPOA
[Aoctosanoe, Kyapasues, 1967; O6wee mep3notoseseHue, 1978: MepanoToBeaeHue,
1981].

OpgHako BOMPOC O MNEPEXOAHOM CMoe, O ero MecTe cpeaW Mep3nsiX Mopoa NpofosmKaer
WHTepecoBaTh uccnenosarteneid. Tax, A.l. FopbyHos [1967, c. 86],Bcnen 3a M.W. CyMruHbIM,
HO Ha3biBaA 3TOT CROW ""NeTYIWUM"’, cynTaeT ero YacTblo AeATeNnsLHOro CNoA 0BNacT BevyHon
mep3noTel. B otnuume ot M.W. Cymruna, oH pa3pennAeT AeATENbHbII CNOW He Ha [iBa, a Ha TpU
cneuuncrdeckux ropusoHTa: 1) camblil BEpXHWA — Pemenﬂuuoﬂublﬁ MouwHocTeo 5—10 em, ¢
6ONbLWKWM YMCIOM Nepexoacs TeMnepaTypsl Yepe3 0 C 3a roa — 0T MHOrMX QECATKOB [0 CTa U
6onee; 2) cepeauHHbIN, MOLIHOCTBIO OT HECKONbKWUX AECATKOB CaHTUMETPOB A0 2—3 M U
uHoraa Gonblue, ¢ rofoBsIM YMCNOM NEpPexofcs TemnepaTtypsl Yepea 0°C 6Gonblueit YacTbio
He Bonee ABYX, KpPOMe ero BepxHen 4actu Ha rnybuxe 0,2—0,4 m, rae uncno ux aocruraer
20—-25; 3) neTylolMiA Mep3nbii CNOW, B KOTOPbLIA "'HyNeBsble M30TEPMbl NPOHUIKAIOT He KaX-
Akt roa”. OTaenbHeie YacTW 3TOro CNOA He NPOTaWBAOT MHOrAa No Heckonbko net [MopBy-

HoB, 1967, c. 86]. OaHako, NpMMEHAR TepMUH "‘NeATenbHbIA CAON' UNY FOPU3OHT KakK cobu-
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paTenbHbId ANA NOHATUWA ‘‘Ce30HHOTanbIW’’ W '‘ce30HHOMEP3nbiA’' CnoW, OH He OroBapuBaeTt
KaKknx-nnBo M3MeHeHW 3TUX NMOHATUNA MO CPAaBHEHUIO C UX TPAKTOBKOW TepMUHONOrMYecKom
komuccuen B 1956 r., A.WN. lMonoseim, U.A. BaparoBeim, B.A. KyapasueBsiM 1 ap. Te xe
B3rnAAbl U3noxeHsl UM B Bonee nosaHel paGote [TopbyHos, 1974].

Bonpoc o nepexoaHoMm cioe B nocnegHee BpemMA HeOAHOKpPaTHO paccMatpueanca H.J1. Wy-
pom [1975, 1977, 1978], rnaeHeim o6pa3om B cBA3W c npobnemon Tepmoxapcra. Xota
0.J1. Wyp v npuBogut 6Ge3z kakux-nMbo OroBOpPoK onpeaeneHwe 3TOro CNOA, AaHHoe
B.K. AnoBeckum B 1933 r., nepexofHblid CNOW OH paccMaTuBaeT Kak ocobyr rpapauvio meps-
NbiX NOPOA, KaK CaMOCTOATENbHYK COCTaBHYIO 4acTb ''CMCTEMbl CNOI Ce30HHOro oOTTauBea-
HWA — MepexofHsIin cnoii — MHoroneTHemep3anbie nopoast’’ [Wyp, 1978, c. 136]. Kak Buaum,
ero NMO3WUWA B OTHOLLIEHMW MECTa MepexofHOro CNoA CPeaV BPeMEeHHBIX rpajauui Mepansix
nopoj He oTnu4aeTcA oT rocnoacTeyrowen. OpuruHansHocte Barnagoe H0.J1. Wlypa — B onpe-
AENEHWM HWKHEro Npeaena MepexoAHOro CnoA, a 3HauuT, u BepxHero npenena CTC. Mo ero
MHeHWIo, “‘ecnv rny6UHY Ce30HHOrO OTTauBaHUA NPU M3YYEeHUU ECTECTBEHHOW UCTOPWUW PasBK-
TUA MHOroONeTHEMep3nbiX MOpPos LenecoobpazHo onpeaenATk KaK CTaTUCTUYECKYH (martema-
TUMECKOE 0XWUAaHWe), TO B Ka4ecTBe Mepbl NePexoAHOro CNORA ... CNeayeT NPUHUMaTh NONOBK-
HY aMnnuTyabl rny6uH ce3oHHoro ottamsauwuA’ [1977, c. 10]. MNpu atom anA onpeaeneHuA
cpeaHero 3HaueHMA (MaTeMaTWHMEeCKOro OXKMAAHWA) rNy6uHbI Ce30HHOTrO OTTaWBaHWA U MOLL-
HocTu nepexoaHoro cnoA H0.J1. Wyp cyutaer HegocTaTouHbIiM 10-neTHWA NepUof, PeKOMEHAD-
BaHHbIA B MHXXeHepHbIX uenAx. Mo ero MHeHuo, Heo6xoaumelid nepuos — 15—20 nocnegHux
ner.

Wcxopa u3 onpeneneHna molHoctu CTC v nepexoproro cnoa H.J1. Wypom, nonyuvaetca,
4yto K CTC OH OTHOCWUT roOpu3OHT NOpoj ¢ 0BecneYyeHHOCTRI0 Ce30HHOro npoTtaneaHuA ot 100
(exxeronHoe) ao 50%, a K NEPEXOAHOMY CNOK — HUXKENexalliui ropu3oHT ¢ oBecneyeHHOCTbIo
npotavBaHuA meHee 50% 3a nocnegHve 15—20 ner. Ho 3To pe3ko mMeHAeT npeacTasrnedve o
sepxHem npegene CTC. OH yBenuuusaeTcA no KpavHed mepe ao 7—10 net. B atom cnyuae
CTC npuxoauTcA cyuTaTb CNOW NOPOA, NPOTaWBaOLWMIA XOTA Bbl B OAWH M3 TENNbIX CE30HOB
3a 7—10 net, a nepexofHbIiM — CNoWi MNOpPoA, NPOTAMBAKLLWA XOTA Bbl B ofiMH TeNnblii Ce30H
3a 15—20 neT, HO He 4allle, 4eM oAunH pa3 3a 7—10 net. Takoi B3rNAA Ha NepexoaHbIA cnoi oT-
- nu4aeTcA ot Bo33peHui u B.K. AHosekoro, 1 M.W. CymruHa, u BCcex Nocneayowmx uccneso-
Ba’Tenelﬁ. H.J1. Wyp He aenaeT 3TUX BbIBOAOB U HUYETO He rOBOPUT 06 M3MEHEHUU UM BPEMEH-
HOrO 3HaYeHWA HWKHEro Npeaena nepexoAHoro cnoA wunu sepxHero npepena CTC v ero o6oc-
HOBaHWK. He BCTPeTMNOCL HAM U KaKUX-NMB0O MHEHWI O TAKOM M3MEHEHWUW AaHHEIX NPEAenoB.
Ho atv BbiBOALI Hew3bexxHo HanpalumsaroTcA u3 TpakToeku H.J1. Wypom MowHOCTU Nepexoa-
HOro cnoA. B aTomM npoABMnack ero NONbITKa NPW paccMOTPeHnM ocobeHHOCTel TepMoKapcTa
YHECTb MHOFONETHIOK AWHAMUKY rny6uHsLl CE30HHOrO NPOTauBaHWA Nopog B obnacty 6nusko
3anerawowmnx MM . Ero paccy»xaeHua cnpaseanvebi NPUMEHUTENbHO K Nnpobneme ce3oHHOro
NpPOMep3aHWA W MNPOTauBaHWA, B YaCTHOCTU, K YYEeTY AWHAMUKW ray6uHbl MX NPOABNEHWA,
oKasbiBalowWel BNUAHWE Ha pa3BuTue TepMokapcTta. 0aHaKo OHW CTAaHOBATCA HECOCTOATENb-
HeiMu, Kak Tonbko KO.J1. lWyp nepeHocut ux Ha npobnemy CTC, oToxaecTBNAA AWHAMUKY
mowHocTM CTC 1 rnybuHbl cezoHHoro npoTtaueaHwA B obnact MMII. He cnyyaitHo oH “‘He
3ameTun’’ Tex CYLLeCTBeHHbIX U3MeHeHWl B 3HavyeHuAax npeaenoB CTC v nepexogHoro cnoA, a
3HaYMT, U HwkHero npegena MM, koTopble cneayoT U3 ero paccy»KAeHUW, U He yaenun ato-
My HuKaxkoro BHumaHuA. Ho npouecc copmuposanHua CTC cnokHee npouecca Ce30HHOro
npoTtansaHuWA. B HeM Tak)Ke y4acTBYeT W NPOUECC Ce30HHOro NPOMEP3aHWA, Kak 3aTo cneayer
13 onpeaeneHua noHATUAR CTC.

OcraHoBumca euye Ha TpakToBke npobnemsl CTC n CMC v nepenevkos [1.A. ConoBseBbIM.
OHa foBONbHO OPUrMHanbHa W NPeAcTaBnNAeT HeCOMHeHHbIW MHTepec. T.A. Conoeses [1975]
CnpaseAnvBo 3aMeyaeT, YTO B FeOKPUONOrvKM CNoXunack TPaguuMA PaccCMaTpuBaTh CE30HHO-
NpoMep3alLniA U Ce30HHOMNPOTanBaKLLKi cnou obocobneHHo, He o6beaAMHAA UX Bonee wwn-
POKUM MOHATUEM, XOTA 4YepThl, oBWMe ANA HUX, CYLIeCTBEHHEel, YeM Pa3nuynA, KOTOPbIMU
obycnoeneHo vx pasgeneHve. BaameH npepnarasBillMXCA padee cobupaTenbHbiX TEPMUHOB:
“cnoi ceaoHHoOro npomepaanuA v npotavBanuA’ [Konockos, 1946], ‘‘cesoHHan mepsnota’’
[tepmun W.A. Bapanosa, cm. O6uiee mepsnotosegeHue, 1940, c. 10], "peAtenbHbiil cnoi’
[Cymrun, 1937: MMonoe, 1967; v ap.], “cescHHomepanbie nopoabl’” [Muenunues, 1964;
Briopuna, 1978; Mepanotoseaenue, 1981; v ap.], “cnoi ce30HHOro M3MeHEHWA COCTORHMWA
nousel W ropHeix nopoa’’ [Xomwueeckan, 1955], ''3oHa exerofHbix NPeBpalleHwii nopos
W3 HEMEP3N0ro COCTOAHWA B Mep3anoe n obpatHo” [Cuaenko, 1955] MN.A. Conosees npeano-
YWUN TepMuH '‘cesoHHomepzanan obonouka kpuonutozoHel”. OH onpegenun ee Kak “‘coBokyn-
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HOCTb CE30HHONMPOMEP3alWMX W ce3oHHonpoTaveawmx cnoes’’ [1975, c. 86; 1978, c. 3].
He octaHaBnWBaACb Ha KPWUTWMKE NPUHATBIX BONLIWWHCTBOM WCCneaoBaTenein onpeaeneHun
CMC wn CTC, B yacTtHOCTM, BepxHero npegena 3tux cnoes, [1.A. ConoBbéB oTMeyaeT Kak
“ManniuHee yToYHeHWe'' HepeaKO BCTPevalolMecA yKa3aHWA 06 eXerogHocTu WX npomepsa-
HWA 1 npoTauBaHuA. B npepenax ceaoHHoMep3noi o6oNoYKKM OH BbifenAeT '‘NMOBEPXHOCTHYIO
cesoHHOMepany Tonuwy” v “‘obpawenHyro”. NepByo OH onpeaenAeT Kax ‘'COBOKYMHOCTL
CNOeB FOPHbIX NOPOA, KOTOPble NpoMep3alnT (NpuobpeTaloT Mep3noe Mnv Mopo3Hoe COCTOR-
HUEe) uNK NpoTauMBaloT (NepexodAT B Tanoe COCTOAHWE) B pe3ynbTaTe PacnpocTPaHeHWA B8
3eMHble CMOM OAHOW Ce30HHOW (roaosoi) TemnepaTypHOW BONHbLI C NOBEPXHOCTH 3emnu.
BepxHAA 4acTb 3TUX CnNoee NPOMEP3aeT U NPOTauBaeT eMeroaHo, HkKe — xoTA Obl yepes
roa. Ewe Huxe cneayloT cnov, Npomep3alowne WNK NpoTavBalolmMe XoTA Bkl pas 3a He-
CKONbKO net. HwkHel rpaHuued NOBEPXHOCTHOW CE30HHOMEP3NnoW Tonww uenecoobpasHo
NPWHATL NOAOLUBY CNORA, KOTOPLIM NPpOMep3aeT unu npotavweaeT pas 3a 50 net’” [ConoBses,
1975, c. 87].

Kasanoce 6bl, Takoe onpeaeneHMe NOBEPXHOCTHOW CE30HHOMEP3NOW TONULM AdeT Npaso
roBOPUTHL, YTO 3TO AanbHelwee pazsuTtue B3rnAgoB M.W. Cymruxa no aton npobneme, xoTA
n Be3 ccoinok Ha ux aBTopa, u Gonee no3aHux npeacraeneHduin A.lN. Mop6yHosa [1967], oT-
HOCALWMXCA K AeATenbHomy cnow B o6nactv MMI1. WameHeHn nuwe BepxHuiA npegen 3Tux
nopoa — 50 net emecto 15—30 net, no M.W. CyMruHy, W yuTeHa BpeMeHHAR AWHAMWKA rny-
OMHBLI CE30HHOrO NPOMep3aHnA WU NPOTauBaAaHMA HE TONBKO NPUMEHMUTENBHO K AeATeNnbHOMY
CNoKw, HO W K ce3oHHOW Mepanote. OfHako peTansHOe 03HaKOMMNEHWEe CO B3arnAgamMu
MN.A. ConoBbesa noka3sbIBaeT, 4TO OH BOBCE HE CHMTAET, YTO AAHHOE WM OnpefesneHue nosepx-
HOCTHOW CE30HHOMEP3NON TONWW CTOMb CYLLECTBEHHO MEHRET CNOXMWBLIWECA NPeACTaBNeHWUA
06 CMC w CTC. Mo cywectey, OH MexaHuyeckn o6seanHUN Mx NoA oBLWMM HazsaHuem' 'ce3oH-
HoMep3anan obonoyka KPUONWTO30HLI', HE NOKA3aB B €e ONPEeAeneHuu OCHOBHOW creuvdm-
yeckoW 4epTol, obwei anA CTC u CMC v paowei npaso Ha 3aToT coBUpaTenbHbiil TEPMUH.
OH Takxe paccmaTpuBaeT Ce30HHOMNPOTaWBaOWWIA cnoi B obnacth MMI w cesoHHonpomep-
3310l WA BHE €e, NMepeneTKu KaK Crou Ce30HHOMEP3NOoW TONWM, OCTarLMECA Mep3nsiMK B Te-
yeHue roaa v Gonee, AONONHUTENBLHO BbIAENAET 'TanukoBeie nepenetku’” [Conoswer, 1973,
1975] , Ha3biBaA TaK rOPU30OHTLI Tanbix NOPOA, OTAENAIOLIME NPOMEP3LWINUIA 33 AAHHYIO 3UMY
cno ot MMI.

MNoaxon MN.A. ConoBbeBa K oOueHKE “MEP3nbIX W TANWKOBLIX NepeneTKOoB" ABOWCTEEHHbBIN:
C OAHOW CTOPOHBI, OH FOBOPWT, 4TO 3TO 4YaCTh CE30HHOMEP3NOW ToNWW (Mep3ankie nepeneTku)
u CTC (tanukoBsle nepeneTku) , ¢ ApYroi — NOKasbIBaeT, 4TO 3TO HEYTO ocoboe, OTAMYHOE OT
CMC v CTC. MocneaHee BbITeKaeT U3 CNeaylowero ero yreepxaeHua: B atoi nonoce u3 ro-
A2 B rofl B OAHOM WM TOM e MecTe BCNeACTBUE BOZHMKHOBEHWA U WCYE3HOBEHWA NEepPeneTKos
Ce30HHOMPOMEP3aloLne CNoM MOryT NPeBpalulaTeCA B CE30HHONPOTaWBalWMe M HaoBopoT;
npuyemM B APYryux OTHOWEHWAX UX KayecTBa He uameHAloTcA’ [Conosser, 1975, c. 95]. Ecnu
nepeneToxK — COCTaBHaA 4acTb ceaouuonpomepaammero CNnoA, TO KakK ero oﬁpaaoaanne MOXeT
obycnoeuTe nepexos CMC B CTC, a ucyesHoBeHwe — oBpatHeiii nepexon CTC 8 CMC? Wexo-
AA U3 NpuHATOro onpeaeneHuA NoHATHWIA CTC u CMC, Takoe yTBepKaeHue crnpaseanyuso 8 ToM
cnyYae, €cnvM Mepansiii NEpeneToK CYMTaTb WAacTb) He Ce30HHOMEpP3noi Tonww, a MMIT.
HoBbix e onpeaenenwii noHATHiA CMC n CTC um He npeanoxero. To e cneayer w3 ero
YTBEPXABHWA, 4TO “'CB30HHOMEP3Nan TOMNWia COXPaHAET Tanoe COCTOAHWE B Tennblil Nepuoj
ropa v mMepsnoe B xonogHeli” [Tam xe, c. 95]. Mpu Takom onpeaeneHwWy 3Toi TONWM B ee
COCTaBe HeT MecTa HW Mep3/biM, HU TanuKoBbIM nepeneTkam. B Tabnuue "XapaxTtepuctuka
* WWMPOTHOW 30HanbHOCTM MOACA PacnpoCTPaHeHWsA ce3oHHoMep3noi Tonww' [Conosees,
1973, 1975] oba Buaa nepeneTKOB y4nThIBAOTCA He Kak vacte CTC u CMC, a kak ocoboe
ABMeH1e, KOTOPOe MOXET 06Pa3oBaTLCA, 8 MOXET U He BOZHUKHYTL Npwu Hanuyum CMC v CTC.
Hanbonee veTko 3To npocnekuBaeTcA Ha pucyHKe, oTobpaxalowem npeacragnedus MN.A. Co-
nossesa [1975, c. 92] o cTpoeHnn ce30HHOMEP3NOi 060NOYKM KPUONWTO3OHB!, Ha KOTOPOM
TanuKOoBbie W Mep3nbieé nepeneTk nNoKasaHb! TONBKO Kak cneuudmuecrcan OCDGEHHOCTb
"tnoes nepemMeHHOro COCTOAHWA (B 04HM roAbl — Ce30HHONPOMEP3AIoLLME, B APYTHE — Ce30H- -
HonpoTausalowwe, nepexoaHsie Tunel, no B.A. Kyaprsuesy) ", BeipeneHHbix Hapaaywe CTC!

n CMC. & g% !

M.A. ConoBber TaKkKe OTOXAECTBNAET npoBnemy cesoHHOTo npomMep3aHnA 1 nbdi"ausanhﬂ
nopoa c npobnemoit CTC u CMC, cuutarn oaHum u3 gokasatenscte obwHoctw CTC n EMG.
OMNUCaHWE CE30HHOTO NPOMEeP3aHUA W NPOTaMBaHWA OAHWMW U TEMW Ke MaTeMaTUYeCKUMI
ypasHeHuAMUW. Ho, Kaxkumu Gbl ypaBHEHMAMM HEe ONWUCLIBANWChL NPOLECCH,| 37O He MOoXer
2. 3ak. 1328 7y '7






