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OcHoBHbIE COKPaULEHHA

naoulaAKa AJasa nposejedus  nadaoaeHni  Ha
VHACTKE aJJI0BHAJBHLIX JIEPHOBLIX MOYB ¢ aABTO-
MATHUYECKHM pPeKHMOM NnoJnBa

rPYHTOBLIE BOHI

CJ0H NMOUYBEHHO-TPYHTOBOH TOJIIH  OT YPOBHA
FPYHTOBLIX BOJ 0 AHEBHOH [MOBEPXHOCTH
Kanuaaapuaa Kaima

nmjaollaaka aad nabaloleHnt Ha yvacTke pacno-
JOMEHHA JH3NMETPHYECKOro mnasHaboHa  (ag-
JI0BIAJBHAA JYroBafd CYrJHHHCTadA HA CYrJHHKe
noupa)

OCHOBHAR  rHApPO(H3IHYECKanA XapakTepHCTHKA,
T. €. 3aBHCUMOCTL NOTEHLHAN A BJarn OT BJAARK-
HOCTH TNOYBLI

njaollaika aAas  Habawoaenni, pacnosoXkeHnas
B npejaenax BTOporo JpeHaxka (aajwBHaabHafd
JAYropast CyrJHHHeTas Ha  necuaHoMm  aJUTIOBHH
nouna) !

naollajka 1asa HabaoAenni, pacnoJoKeHHas
B npejeaax BTOPOro jpedaxka (aa110BHAABHO
Jyropo-060J10THAS NOYBA)

OcHoBHble obo3HaueHHnA

abcoaoTnan Tpacnupauus, r/(m%-cyr)
BJAAMHOCTE YCTOHUHBOrO 3aBAfaHus pacTeHHH,
% nHan MM

BJIAACHOCTb Pa3puBa KanuaasapHoix ceasei, Y%
HAH MM

rurpockonnueckas saara, % HJaH MM

AMANa3’oH aKTHBHOI BJarg, - XapakTepHsyeMmbiH
pasnocTbio 3anacos Baarn npu HB n B3, MM
JpeHaHbil CTOK, M3/ (ra-cyr)

HCMapsAeMoCTh, MM

cymMMapHoe HCTapeHue, HJAH  3BANOTpancnupa-
IHHA, MM

34Machl BJaary B cJ10AX MOUBLI, MM

Kanmuaapuasi BJaroeMKocTh mousbl, % Han MM
ko3 puitHenT BJ1Ar Ol POBOAHOCTH MoYBk,
cm?/(c-r) nan mmfeyT _
MAKCHMAaJblHad FATPOCKONHYECKas BJAAXKKHOCTb
nousut, % HJAH MM

HANMEHBLIAN BJaarceMrocTh, U HAH MM
ray0nHa rpyHTOBBIX BOJ, CM
npupalleHie rpyHTOBLIX BOA, CM HJIH MM
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pacxoa (McnapeHue) rPyHTOBBLIX BOA, MM
OCa/IKH, MM

obias noposHocTh (nopucTocTs) nousw, %
MJOTHOCTHL MOUBHI, r/em?

MAOTHOCTh TBep1oil (asul nousel, r/enm®
armocdeproe Aasaexue sozayxa, klla
rpaBHTAUHOHKBIL noTenuuas pnaru, klla
ocMoTHueckHnil motenunaa saaru, klla
noAHbll MoTeHunaa nousenuofi Baaru, klla
KanuaaapHo-copOUHOHNLIT TOTeHUHaa  MOYBEH-
noit saaru, klla

rpajitenT KanuaispHo-COpOLHOHHOTO  MOTEHILH-
ajqa noupenHoil saark, klla

rpajMeHT TNOJHOTO NOTeHIuajsa  NOYBEHHOM
paaru, klla -
MOAHLIT MOTEHUNAJ] BJAATH B JHCTLAX PACTeHHH,

‘klla

noJHbl MOTeHUHa  Baarn B xpoe cocuwl, klla
nepenaj MOTEHUHAJa BJArH B CHCTEME JIHCT—
noupa, Klla

nepenaj MNOTEHUHAJa BJarH B CHCTEMe XBOA—
nousa, klla

OTHOLIEHHEe Nepenaja noTenuHajna BJaarg B CH-
cTeMe JHCT—TouBa K TMOTEHIHaay TOoYBEHHOH
paary (GespasMepHas peJHYHHA)
OTHOCHTeNLHAf TpaHcnupauus pactenuit  (6es-
pa3mepHas Beanunna uau B %)
TeNnJoyCcTOHYHBOCTL pacrennii, °C

yPOBEHb TPYHTOBLIX BOJ, CM

TemnepaTtypa sosuyxa, “C

Temneparypa noussi, °C

BBICOTA, CM

HHTeHCHBHOCTb NMOTOKA BJaru, Mm/cyT
paccToanue, CM

pacxoa BAark M3 mousnl maw B, MM/4 wau
MMm/eyT

KO3 pHIIHEeHT KOoppe st

naomaib, cm?

BpeMH, 4, CYT

o0beM, cm?

BJAXHOCTD MOUBH, % HAH MM

akkymyasunsa paarn OC B nouse, MM

Pacxo] BJAAarH H3 NOYBHI, MM
Audgeperimalbian BAATOEMKOCTh MOYBLI,
mMm/kl1a

[Mpumewanne. [Tpn HCNOAL3OBAHHY JAHTEPATYPHHEX MaTEPHAAOR ofoanavenns
riapodHSHYECKHX NapaMeTpos JAadm Oc3 uaMenednfi, T. e. B TexX e HUIeKCAX, 4TO

H Y UHTHPYEMBIX ABTOPOB.
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NPEAMUCIIOBHE

EaunniM 00beKTOM HCCJACIOBAHNHS BCEX COBPEMEHHLIX pasjleson
NOUBOBE/IEHHA FABJSETCA NOYBA, KOTOPOH, B OTJHYHE OT APYIHX ecTe-
CTBEHHO-HCTOPHYECKHX TeJ NPHPOABl, npucylle njaojopoane. Iliaogo-
pO/HE MOYBL  ONpee/sieT YpPOMKAHHOCTh  CeNBCKOXO3SHCTBEHHLIX
Kyaetyp. OjHako YpoMaHHOCTb KyJbTYp CBfiZaHa C M100poaHeM
HeOAHO3HAUHO, OHA 34BHCHT OT KJAHMATHUECKHMX  YCJOBHil, YpOBHS
ArpoTeXHUKH, MOTEHUHAJBHBIX BO3MOMKHOCTEH pacTeHHid, CTEeNeHH
4HTPONOreHHoro poajeicreus Ha nousy W 1. A. [losTomy nousrtue
¢MJI00DOHE MOUBLI» CJEIYEeT PacCMaTpPHBATh € YUETOM UEJIOr0 KOM-
miaexca dhakTopos NPHPOAHOI cpenl.

M3BecTHO, UTO OJHHM M3 IJABHBIX VCJOBHI NOBBILIEHHS YpomxKaii-
HOCTH KYJbTYP ABJAETCS ONTHMH3AUHSA BOAHOro pexuma nous, oby-
CJIOBJHBAIOLIAsT ¥ ONTHMAaJbHLIE YCJOBHA B.JarooGecneveHHOCTH pa-
creHni. Boaublit pexuM nous dopumHpyercs npH  B3auMOJeHCTBHH
(hH3HUECKHX NPOIeCcCOB, MPOTEKAIOUHX B MOYBE, PACTEHHAX H NMpPH3EM-
HOM cJoe Bosayxa. Chejposare/ibHO, BOJAHLII PeMXHM NMOYB 3aBHCHT OT
HX THApoDHIHUECKHX, (DHIHKO-XHMHYECKHX M XHMHYECKHX CBOWHCTB,
BHAa H ¢usnosoro-061oa0rHueckKix oco0eHHocTell  pacTeHuil, arTMo-
chepurix mapamerpos. MuorooGpasne npHpoaHux (GakTopos, BO3je-
CTBYIOIIHX Ha BOJAHBLIH PEXXHM NOUYBBI, 00YCJAOBJAHBAET HEOGXOAHMOCTb
HCMOJB30BAHHS B HCCJEAOBAHHAX CJOMKHLIX OHOLUEHOJOTHYECKHX CH-
CTeéM, K KOTOPBIM OTHOCHTCSl H CHCTEMa T[CPYHTOBLIE BOJALI—TMOYBa—
pacTenHe—arMocdepa, MOAX0JI0B H MeTO/I0B, B OJAHHAKOBOH CTeNeHH
NPHMEHHMBIX KO BCeM COCTaBJAAIOMIHM 4acTAM 3THX cHcteM. Oanaxo
TaKHe BO3MOMKHOCTH MOABHJHCHL JHIUIL B PaAMKax TePMOAHHAMHYECKOI
ruapodusnky nous [34, 35].

CoBpemeHHasi rHApO(H3HKA [0OYB CHopMHPOBadach OJaaronaps
Cepbe3HBIM HAYUHLIM JOCTHMEHHAM IOYBOBEJOB-rHAPOJOrOB, paspa-
OOTABUIMX yueHHEe O THIAX BOJIHOrO PemuMa MouB, HX BOJAHO-(H3HUE-
CKHX CBOHCTBAX H MOYBEHHO-THAPOJOTHYECKHX KOHCTAHTAX, O LOCTYITHO-
CTH MOYBEHHOH BAarH Aas pacrtenunil, Boanmyio poan B passuTHH 3TOro
YUeHHA CeIrpajsd oreuecTBennbie yuednnle . H. Bouiconxnii, A. ®. Jle-
Gexes, A. A. Poge, H. A. Kaunnckuii, C. M. Joaros, A. I'. Jospenxo,
®. E. Koasices, A. T. Moposos, C. A. Bepuro, JI. A. Pasymosa,
A. ®. Bo/IbINIAKOB H MHOTHE JIpVIHE.

Tepmoanunamuueckyio ruipoQH3HKY NOYB CJEIYeT PacCMaTpHBATEH
B KauecTBe TEOPETHYECKOi{l H MeTOA0JOrH4YeCKON OCHOBLI JAJA MHOIHX
PasieioB MOYBOBENEHHS, W MpPeK1e BCEro JJA  MEJHOPAlUHH TOYB
[87, 92]. Takaa Touka 3penus GasHPYeTCA HA TOM, HTO ABHIKEHHE
H Tpancdopmaliusg nouTH BCeX NPHPOAHLIX cyOCTAHUHI WJIH ocynle-
CTB/IAIOTCA HENOCPEACTBEHHD € BOROH (MHHEpaJbHLIE, OpPraHHYecKile
H KOJJIOHIHLIE BellecTBa), WJIH BO MHOMOM ONpeieisloTcs CojepKa-
HHEM TOYBEHHOH BJ4arH (TenJIOBLe, JJEKTPHUECKHe M MarHHTHLIe
nosisd). PH3nyecKas OCHOBA ABHIKEHHS TPexX OCHOBHBLIX cy6cTaHiimii
(BAaru, Tensa W XNMHUYECKHX 3JEMEHTOB) OAHA W Ta e, 4 CaMO ABMH-
MEHHe OnuCHIBAETCA (eHOMEHOJOrHYeCKHMH 3axkonamu [27, 34, 125].
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CocToAHie nouseHHOl Baarn (cojepikaHue, AKTHBHOCThL, BA3ZKOCTb,
NOABHIKHOCTB M JOCTVIHOCTL AJf pacrtennii) — 3to Ttor ¢akrop, Ko-
TOPLI B 3HAUHTEJABLHOIl CTenenH onpejenaser nporekauue abdCogioT-
HOIO OOJABIUHHCTEA MOYBEHHBIX MPOIECCOB.

Miapoduanka nous Gasupyercs Ha TEpPMOAHHAMHYECKOM nojixole,
o0beJHHAIOLNIEM TPYNNY METOACB, B OCHOBE KOTOPOro JeMHT Y4YeHHEe
0 TepMOAHHAMHYeCKOM (XHMHuecKoM) norexuuase soas. [locaeamiii
ABJAACTCS VHHBEPCAJbLHLIM [OKasaTeJeMm (KpuTepHeM, CBOHCTBOM, Xa-
pakTepHCTHKOM), orToOpakalowuM B3auMmojeilcTBHe BOAbLI € Bmellla-
IOLULHM TeJoM, H OH MoeT ObIThb B O/JAHHAKOBOIl CTeneHH YychneuHo
HCMOABL30BaH a8 BCeX uacTeil e€/1HHOil 3KOJOrH4Yeckoi CHCTeMBbl
rPYHTOBLIE BO/lbll—NoYyBa—pacrenne—armocdepa. [paament noTeu-
uHasa — ABHMKYLLAA CHJIa Mo nepenocy BJarn M coJded — o0yciaos-
JIUBAET BCE BHAL HX /JABHMKEHHA Kak B UeJOM B paccMarpHbaeMoil
cHeTeMe, Tak H B J0060i ee HacTH.

Boawkioit BKJaa B pasBHTHE TePMOAHHAMHYECKOH THAPOPHIHKK
MmouB BHecaH oreyectseniuie yuedwlie A. M. Byaargsckuit, A. 1. Bo-
pounn, H. M. I'amawonons, A. M. Taobye, C. H. Hoaros, C. C. Kop-
yynos, A. B. Jlwikos, b. H. Muuypun, C. B. Hepnuu, A. A. Pozxe,
H. M. Cyanuusin, A. &, Yyanosckuit, H. B. Uypaes u ap.

Hecmorpst Ha 1O uto rujapousnka No4s pa3BHBaercss ObICTPLIMH
TeMNaMH, BCe e MHorie npob.eMmbl, ocoDeHHO NPHKJIALHOIO Xapak-
Tepa, OCTAlOTCA elle He pellueHHLIMH. ITo npexjie sBcero npodemMbl,
CBA3AHHLIE C ONTHMH3aUHel BOAHOIO pexKHMa nouB M Bjaaroobdecne-
YEHHOCTBIO CeJbCKOXO3fAHCTBeHHBIX Ky bTYp. Ocobenno o0CTPo OHH
BCTAIOT NpH pelueHun sonpoca opowenuda s Heuepuosemuoit 3oxe,
B YCJOBHAX JIOCTATOYHO BLICOKOrO CTOSIHHA TPYHTOBHIX BOA. OTeyTCeT-
BHE ONTHMAJbHOIO PelleHHA HPPHralHH B TYMMAHBIX O0JacTAX npH-
BOJAHT K HHU3KOMN oTjaue MeauopupoBauuoro rexrapa. llockoabky ne-
peHeceHie HAKOMJEHHOrO ONbLITa NO HPPHralii U3 PaHOHOB TPaiH-
UHOHHOrO OpolleHHs (M3 apHIHBIX 30H) cCloaa HeJ10nyCTHMO, TO
B OGauikaiiuine roibl NpeiacTouT paspaborath HayuyHo 00DOCHOBAHHbIE
PEKOMEHAAUHH N0 ONTHMH3alHK Bojnoro pexuma nous B Heuepno-
3eMHO 30He C LeJbl0 Pe3Koro W YCTOHYHBOTO INOBLILIEHHA YpoXaii-
HOCTH CEJbCKOXO3ANCTBEHHBIX KyaAbTYP. B pewennn 3Toil HeoToK-
HOil 3azauil NEPBEHCTBYIOULAA pPOJib PHHALJICHKHT TepMOAHHaAMUIYe-
CKOMY TOAXO/Y B COueTaHHuM ¢ BojWo-GanancopeiM  MeToa0M, HOO
pazpaboTKa ONTHMAaJbHLIX NPHEMOB PeryJHpPOBaHHS BOJHOrO pexnma
nous H BJarooGecnedyeHHOCTH pacTelHil B TAKHX CJO0XKHLIX TNOYBEHHO-
IKOJOrHYCCKUX VCJI0BHAX, KOTOpuMH Xapakrepusyercs IHeuepnosewm-
Hasl 30HA, BO3MOMKHAa JIHIUbL MNPH VYeTe COCTOAHHA H TOBEACHHS BJIarH
OJIHOBPEMEHHO BO BCEX uacTAX npupoanoi cpeaul. OAHAKO BHe1pe-
HHE B NPakTHKY TEOPETHYECKHX H METOA0J0rHUYeCKHX A0CTHIKEeHM
coppeMeHHON rugApodUanKH NouB TOPMO3HUTCA KaK H3-3a OTCYTCTBHSHA
NPpOCTHIX, HAaJeHHLIX H Je¢UIeBLIX MeEeTOMLOB, IIIJIIﬁﬂPﬂE 1 }’ET[]H.’HCTE,.
npeAHasHayeHuBIX JAJ8 [OJEeBbIX HCC/e/0BAHHH, TAK M H3-3a Hepe-
IHEHHOCTH PsJla TEOPeTHYECKHX BOMPOCOB rHAPODHIHKH NOYB.

B MoHorpadum HCNoab30BaH MarepHal, NoJyuyeHHblil aBTOpOM 3a
20 neT 3KCNepHMeHTaJbHLIX HCC/e0BaHHH, BHINOJIHEHHBIX Ha NouyBax
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pasHblX 30H — CTeMHOM, CYXO-CTeNnHOH, MYCTLIHHO-CTENHOH — 1 noj-
q0HBl I0KHOI Taiiru; ObIJIH NPHBJEYCHH! TAKMKe JHTepaTypHble HCTOU-
HHKIL

KoMnaexkcHocth paboTul 3aKJI0MAeTCsl He TOJbKO B IHPOKOM HAa-
Gope HMCMOJABL3OBAHHLIX METOL0B M H3YUCHHLIX NMAPaMeTpoB H npouec-
COB, HO TaK:Ke H B TOM, YT0 3TH NapaMeTpul H NPOUCCCH HCCae10-
BAHB OJHOBPEMCHHO B Pa3HUYHLIX “aCTHAX ELHHO 3KOJOrH4ecKoH
cHCTEMBbl TPYHTOBHE BOJLI— 301a aspauni—pacrenus—armocdepa.
Baarosapsi 3TOMYy MOAXOAY BCe Pas/jHuHble 10 XapakTepy H cojepia-
HHIO BONPOCH, OTpaKalollHe MoBeleHHe BJArH B pPasjiHuUHLIX 10/CH-
creMax, Tecno yessaun Memay codoi.  ITloaydyenuoie 3sxcnepumen-
TajibHble JanHuie, GVHKUHOHABHBIE SaBHCHMOCTH,  aHaJH3  HX,
4 TAKZKE OCHOBHLIE BLIBOJALL, NOJAOMEHHS H PEKOMEH/aluy, cojepixa-
uecs B Mouorpadui, pacmupsior npejicrasienus s odlacTi rujipo-
JOTHH W MeJHOPALHH Nous H MOryT ObTh HenoJbsoBauw npu odoc-
HOBAHWH TPOEKTOB OOBOAHHTE/bLHLIX M OCYIIHTEJbHLIX CHCTEM, pas-
paGorke Hay4yHO OOOCHOBAHHLIX MPHEMOB PEryJaHpoBaHuA  BOJAHOrO
pexciMa MOYB H BJarcodecneyeHHoCT pacTenui.

AsTop He mpereHjayeT Ha HCUEpNbBalOllee pelleHle BCeX 3aTpo-
HYTHIX B MoHOrpaduu npobjaem, MHOrHE H3 HHX NO-NPeKHeMYy HOCAT
JIHCKYCCHOHHBIH XapakTep. Doaee nojpobHo HeKOTOpbiE BONPOCL 00-
cysmaenn B u3pectHnix  moxorpadmax A, A. Poge [112, 113],
A. M. Taobyca [34], C. B. Hepnuna u A. ®. Yyaxosckoro [98],
M~H. Cyaunumua [125], A. 1. Boponuna [27], C. M. Xapuenko
[138], P. Caeiivepa [121]. Oana u3 ocHOBHBIX 1eJell, K KOTOPOH
CTPEMH/JICH aBTOP B CBOHX HCCAEA0BAHMAX, 3aK/JIOoYaeTcd B Mepexoje
oT NalOPATOPHLIX K [OJeBbiM HAOAOAEHHAM, YCTAHOBJICHHE OCHOBHLIX
0COORHHOCTEH MNOBE/eHHA BJAACH B YCJAOBHAX, MaKkCHMAaJbHO npHOfaH-
JKEHHBIX K HATYPHLIM.

ABTOp CUHTAET CBOUM HPHATHLIM JOAIOM BLIPA3HTL HCKPEHHIOW
npusnareasnocts M. M. Cyauuusay, A. A, Poupe, M. C. Pabouesy,
A, M. Tnobyey w A. JI. Boporiuny 3a KOHCYJAbTAaUHH H MNOJE3HLIE
JHCKYCCHH M0 pazjuuHbiM npobiaemamM rujpodHsHkil u Meanopaunn
f10UB,



fnasa 1. OBLLUME NMPEOCTABJIEHHMA OB OCHOBHbIX
TEPMOOMHAMMYECKMX XAPAKTEPMCTMKAX BITATH
B CHUCTEME NOYBA—PACTEHHME—ATMOCDEPA
M MPOEBJIEMA PErYJIMPOBAHMA BOOHOIO PEXMMA
NO4YE M PACTEHMMH

1.1. NMpobnema perynHpoBaHWa BOAHOrO pexHma Nous
W BnaroobecneyeHHOCTH PacTeHMH W TEPMOJKHAMHYECKMH nogxoa

B HCCnegoBaHHAX

[loa onTuMmu3auued BOAHOroO pexuMa TOYB H  BJaroobecreyeH-
HOCTH PpacTeHHil MnojpasyMeBaercs Takas CHCTeMa BOJAHO-MejaHopa-
THBHLIX MEpOnpHATHI, KoTOpas oOyCJOBAHB3aeT moJy4YeHHe palHo-
HaAbHLIX 3IKOHOMHYECKH 000CHOBAHHLIX BO  BpPeMeHH  ypoiKaes
CeNbCKOXO3ANCTBEHHBIX KYJ/AbTYP. Konewno, ypomailHOCTh KyJabTyp 3a-
BHCHT HE TOJIbKO OT COAep <anus BJaru B Mouse, HO W OT APyrux Qax-
TOpPOR NpHpoAHON cpeiabl. OJHAKO B NPHBEJEHHOM ONpejeJeHHH HMe-
eTCl B BHAY TaKoe Ce bCKOXO3fHCTBEHHOE Mnoje, AJH KOTOpOro Bee
OCHOBHBIe (hakTopul cpeianl (kKpome BJaarbobecneyeHHOCTH)  ONTH-
MalbHBbI WJIH, NO KpaiiHed Mepe, He JHMHTHPYIOT pocT M pasBHTHE
pacTeHHit.

Hassannas npobGaema Obiaa M OCTaercss OCHOBHOI NpHK.JIa/1HOM
3ajaveil rHApoJOrHH H Meawopauuu nous. Has ee peulenns HeoO-
X0AHMO C€O3/JaTh HaHJYYIIHE YCJIOBHA BOJLOCHAOMKEHHS JLAHHOH KYJib-
Type H MNpPeJOTBPATHTh BO3MOMHLIC HEraTHBHLIE [0CJEACTBHA BOJAHO-
MEJHOPATHBHBIX MeponpHATHH (3acogenne, 3alboJaunpanne, 3PO3UIO
i ap.). Hasecrno [14, 21, 112], uto onTHMyM VyBJAaMXKHEHHs MNOYB
npeacrapider coboil HEKOTOPBLIT HHTEPBAJ HX BJAAMKHOCTH, NPH NOA-
JdepiaHHH KOTOPOro JAaHHas KyJabTypa obecrneunBaer MaKCHMaJbHbii
BBIXOJ MPOAYKUHH. Pellenue 3Toit 3ajayn  Ha npaxkTHKe CBOAHTCH
B OCHOBHOM K JIBYM MOMeHTaM: l) K onpejejeHHI0 ONTHMaJbHOrO
HHTepPBAaJa BJAXKHOCTH TNOYBW H 2) K NOAAep:KaHHI0 ONTHMyMa
yBJAaXKHeHHs B TeYeHHe BCelro nepHojla BeretaunH, Jra 3ajaua noka
elle OKOHYATEeAbHO HEe pelueHa.

[TepBonauyanbHO NONBITKH PEIIHTL €e NyTeM YHCTO 3IMIHPHUECKOro
MOHCKA ONTHMAJBHOrO HHTEpPBAaJa BJAMKHOCTH AJAA Kaml0fi KOHKperT-
HOH napbl NouBa—KyJAbTYPAa He YBEHYAJHCh YCHexXoM MNpexie BCero
H3-32 OUPOMHOro KoJuuecTBa takux nap. Kpome Ttoro, ecan 6ul 3Ta
paGora # Obl1a npojesaHa, HCNO/Ab30BATL €€ Pe3yJAbTaThl Ha Npak-
THKe He yaanoch Obl H3-3a OTCYTCTBHA AOCTATOYHO NPOCTHIX H Ha-
JEHKHLIX H3MEPHTENBHBEIX VCTPOHCTBE H ONepaTHBHBEIX METOAHK /4
onpejesedns paaxHoctn noussl [46, 130, 131]. Buau npeinpuHATE
MOHCKH IMMHPHYECKHX XapaKTepHCTHK, o0WHX jJaA Bcex I[04B, COOT-
BETCTBYIOMIHX MM OJH3KHX ONTHMAJbHOMY HHTEpBaJy BJaKHOCTH,.
B kawecrme o0aHOH H3 TakHX XapakTepHCTHK OLlj10 NpeoNKeHO HC-
MOJB30BATL HaHMEHblYO (MOJeBYIO, NpejlensbHo noJesylo, 00ILYIO)
BJAaroeMKocTh. O/IHAKO HAXOMKAEHHe 3THX XapAKTePHUCTHK CONPAXKEHO
¢ COJBUIMMH TPYAHOCTAMH (NPOAOJMHTENBHOCTE H  TPYAOEMKOCTH
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onpeleJeHHsA, BLICOKHH YpOBeHh TPYHTOBBIX BOA, 3acoJieHie u Ap.)
[73, 74, 116, 121, 132, 138, 275].

Muorne nccaenoBatTenn NHITAJHCh PelliHTh npobaemy peryJanpo-
BaHUA BOAHOTO peXHMa NOHUB C MOMOILBID TENJo- H BOA0DAA2HCOBLIX
metotos. [lpn sToM noixoiae HenpepeHBHO H3MEpPAETCA Pacxoj BO/LbI
Ha HCnapeHHe W TpaHcnupauuio pacrennit. CHHiKeHue ckopoctn pac-
X0/a BOALI CBHAETEJLCTBYET O BLIXOJe 3a npejenasl ontamyma [97,
116, 133]. Teopus n meroauka BojHoro OGanaHca pasJHYHLIX BOAO-
cOOpPHLIX TEePPHTOPHI, BKJOYAA H MeJHOPHPOBAHHLIE MO4YBH, 00CTOMH-
TEeJIbHO W HCUEepnuBaiolle OnHCcaHa BO MHoOrux palborax oTeuecTBeH-
Helx ruapoaoros [11, 63, 85, 106, 107, 135, 138], Mu Ha 3Tom ocTa-
HABJANBaTbCA He Oy/AeM.

Boauno-Ganancoomy metoay OJH30K MeToj Tenmjosoro Oagamca,
Henoas3oBanie ero A48 OUCHKH BJaaroo0ecneqyeHHOCTH  pacTeHuil u
peryinposanust BOJAHOTO pexKHMa MNOYB OCHOBAHO Ha Onpeje/eHiH
pacxoaa TemJsa Ha Hcnapenue paarn. OTMeTHM, 4TO JJ8 H3MepeHHsA
3JieMeHTOB Tenjoporo Gananca TpeOyeTCs BBICOKO YYBCTBHTE/bHAdA H
JIOBOJBHO CJI0JKHAS anmnapatypa, a Takie BBICOKHII npodeccHoHa-
au3M onepatopos. CJaeayer Takie OTMETHTb, YTO HEKOTOpHe 3Je-
MeHThl Tenjosoro Oajaaica HAXOAfAT NpHMeHenHe Kak B BoJHO-DanaH-
COBOM MeTOjie, TaK H B Tpynne MeTOA0B, MOJAYUHBIUHX oblilee Ha3pa-
Hie OHOpPHINYECKHX,

B ochose OHO(H3IHYECKHX METOAOB JICHHT HCMOJb30BaHHE METEeO-
pOJIOTHYECKHX mMapaMerpos (HCmapAeMocTH, CyMMbl jAedHUHTA BAANK-
HOCTH H BO3JyXa, CYMMbI Temnepatyp H Ap.) M OHOJOrHYECKHX KO-
apduumenTor, npeinoxkeHHslx nepsoxadassio A, M. Aanatbesmim
[9]. IMorpeGaenne BOALI CEJALCKOXO3AHCTBEHHON KY/LTYPOl OLEHHBA-
€TCH HCNapsAeMoCThio, onpejenneMoii uepes cymMmy jeduusTa BJaaH-
HOCTH BO3jyXa ¢ yueToM OHOJOIHYECKOTO KOI(PPHUHEHTa KyJbTYpbl.
ITOT METO[A C TEUCHHEM BPEMCHI [peTepies] HEKOTOPble HenpHHUH-
MHAJLHLIE H3MEHeHMSs W JloNoJaHeHHH. B TakoM BHJe OH J0BOJLHO
WHPOKO NCNONb3YETCs CEro/iii B OpOLIaeMoM 3eMmae/iennn u ocobenno
npy o6OCHOBAHHH THAPOMEJHOPATHBHLIX npoekTos. DuHojgornueckui
Ko3phulHeHT npeacranafer coloil XapakTepHCTHKY BaJoBoro no-
TpeOaeHHA PACTEHHAMH BJAarn NpH ONTHMAaJALHOM e€e COJAepKaHHH
B MOYBEe, NPHBEJACHHYIO K HOPMAJbHBLIM METEOPOJIOrHYECKHM VCJAOBHAM.
Onpezenqior 31oT Ko3(MQHUUNEHT H3 COOTHOIIEHHS CYMMAapHOro pac-
X012 BJIAH PACTHTEABHEIM COOOWIECTBOM (CENLCKOXO3ANCTBEHHLIM NO-
JieM) 3a onpeieneHHLIi OTPE30K BpeMeHH K cymme jdeHUHTa BJaMK-
HOCTH BO3/AyXa 3a 3TOT e nepuoa.

[TpenmyuiecreoM GHOQH3NYECKHX METOAOB SBJAETCH BO3MOKHOCTb
ONePaTHBHOrO YNAPaBJeHHA NOJHBOM, OCYLUIECTBJASEMOro mnyteM cpab-
HEHHS MmoJayvaeMulX 3HauyeHuit nedHunTa BJaaKHOCTH (MAH OHOJOrIHve-
CKOro KosdpuuHeHTa) 3a CYTKH HJAH JeKaay ¢ HOPMAaTHBOM, 3aja-
BaeMuiM OHoOJOrHUecKoil KpuBoil, onpepeaseMoll 3apaHee NpH ONTH-
MaJbHBIX YCJOBHAX BjaaroobecneueHHOCTH pacTeHuil.

CyluecTseHHBIM HEAOCTATKOM 3TOr0 METOda fBJASETCH HeoOXo/u-
MOCTh B MNpeiBapHTEJbHLIX B TEUeHHe 3—O JIeT HCC/eloBaHuil no
YCTAHOBJIEHHIO 3Havenuid OunogaorHuecknx woadpduunentos. I[lpeaye-
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MOTPEHHbBIE METOINKOH TPy/loeMKHe H3MepeHHS BJAaMHOCTH NOYBLL
ncnapseMmocti, (GH3NUECKOrO HCnapeHua M JIPYTrAX METeopoJoriue-
CKHX napaMeTpos (TaM, rie no6JaH30CTH OTCYTCTBYIOT ME@TEOCTaHILHH)
HAKAAABIBAIOT CBOfl OTNEUATOK HAa KOHEUHYIO TouwocTs Merona. Ilpm
HCNOJb3OBAHHN METO/a NnpeanoJaraercs nepHojAHYecKHil KOHTPOJb 34
3anacaMyn nouBeHHOH BJaarug, U ecju B HEKOTOPHIX €ro Mﬂ;LIId}IIICEILHHR
STOrO He npeaycMoTpeno, TO jJaHuoe OOCTOATENLCTBO CHHIKaer TOH-
HOCTh MeTO1a M HajJeKHOCTh NPHHATLIX peuenuii (unenecoobpasHoCThb
noausa). IlpaBoMepHOCTh NPHMEHEHHA CYMMBl Ae(HIHTOB BJAANHOCTH
HaH CYMMLI TeMneparyp Bosiyxa 0Oasupyercd Ha npeicrasieHin
O NPONOPUHOHAJBLHOCTH CYMMBLI HCRNapeHusd cymme Ae(UUHTOB BJaN-
HOCTH Bo3avxa. OAHAaKO NPONOPUHOHAJABHOCTE COOJI0AAeTCA MpenMy-
HIeCTBEHHO TPH MaJablX H CPeJHHX 3HAaYeHHAX AeHUHTA BJaMKHOCTH
BO3JyXa (HJH CyMMbI TEMMeparyp).

CJ/lelyeT CKas3aTh TakMe H O MHOrouHcJIeHHbIX palorax (u3NoJO-
roB pacTeHHil, JOCTHTIWIHX YCNexoB NpeHMyLLeCcTBEHHO B TeoperHue-
CKIX BONpocax BOJNOro mMuTanua pacrennii [40, 104, 105, 121, 292].
Ias peryJAnpoBakus BOAHOTO pexuMma pacTenuii OblaH NpeaoMHeHbl
COOTBETCTBYIONLHE MEeTOAHKH, OCHOBAHHBIE Ha HCMOJb30BAHHH (H3HO-
JOrHUECKHX MapaMeTrpoB (Cocylleil CHJIb PACTHTEJIbHOH KJETKH, KOH-
HenTpallil KJieTouHoro coxka M ap.). CymecTBeHHBIM HEAOCTATKOM
ITHX METOAHK ABJSETCS TO, YTO B KauecTBE KPHTepPHS, MO KOTOPOMY
CyAAT 0 HEOOXOAHMOCTH NOJHBA, HCNOAB3YIOTCHA a0COJIOTHLIE 3Haye-
HHS MapaMeTpoB, KOTOpLie 3aBHCAT OT VCJAOBHI OKpY’Kalowei cpejbl
[126, 127, 29b].

B ocuoBe Bcex MeTOJAOB OUEHKH BJaaroobecneueHHOCTH pacreHii
Tak WA HHauye Hcnoab3yercs HHGopMalLusds O BepXHEM H HIKHEM
npejaesax ONTHMAaJbHOTO HHTEpPBAJa BJAXKHOCTH NOYB, & B KauecTse
KPHTEPHs ONTHMAJBHOCTH BOAHOIO pexHMa IOYB CJAYKHT YPOXKAH-
HOCTh BO3je LIBAEMLIX KyJbTyp. Pexomenjauum no opoiiesduio, pas-
paboTaHHble Ha ocHope HHGopmaunn o6 ONTUMAJbHOH BJAMHOCTH
nous, uacro He obecneunsator Tpelyemoli BJaaroobecrnevuenHocTH pa-
crennii. Hepeako ypoman KyJabTyp, Opollaemble B COOTBETCTBHH C Ta-
KHMH pekoMenjannsiMi, xoaebaorcs mno rogaMm B OoJblIHX npe/je-
Jdax, H MOTYT jaie pasanuarned Mmemay coboil 8 2 pasa m GoJee.

Kasajoce Obl, 4TO Nojjepy<aHie 3anacos BJjariu B Nno4yse Ha OTTH-
MagabHOM yposue (Hanpumep, sa ypopue 0,7HB) aoaxuo obecneun-
BaTh IQJyUEHHE BLICOKMX H ycTolluupux ypomaen. Ila camom nede
Bce 0OCTOHT ropasao cjioxuee, xorsi Ol 1OTOMY, 4TO jaa)Ke 3B, pas-
Hule HEB, Moryr oka3arbCl HeJ0CTATOMHBLIM /151 NOKPHITHS PAacxo/0B
Ha TpaHcnupauuio. Tak, Hanpumep, npH BLICOKON HCnapseMocTh (3—
5 MM/cyT), KOrja BJa)KHOCTh BO3]yxa onyckaercs ao 25—20 %,
a Temneparypa Bo3sayxa nopuumaerca po 25—30°C, pacrennio Aas
MOJJIePKAHHA HOPMAJbHON JKH3HEAEeATEIbHOCTH HEOOXOAHM YPOBEHDL
TpaHCNHpPalHi, COOTBETCTBYIOWMIT ucnapsemocti, T. e. AT = Ey
Hasn poctmxkenns Taxkoil Buicokoili nutTencnsHoctH AT neobdxoaumo
o0ecneuiTh COOTBETCTBYOULY O JIOTHOCTD MNoToOKAa BJdrn H3 INOYBLI
B pacrerde. OAHAKO 3Ta NJOTHOCTh OnNpeje fieTcs He TOJbKO coaep-
AlaHueM BJArH B [IOYBEe, HO N CONPOTHB/JIEHHEM MOTOKY BJAarH nposo-
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psuelt cHereMbl TBepjas (asa NMOYBH—NAapeHXuMa—CoCy1nl KOpPHeil,
crebad W aucTben. B peavabrare Hepeako HMEeT MeCTO HecooTBReT-
CTBHE MEHX1V NOCTYMJEHHEM BJA4arH H3 NOYBHI B pacTeHHe H pacxo-
JIOBaHHeM ee Ha TPaHCMHPaIHIO, YTO MPHBOAHT K BO3HHKNOBEHHIO BOI-
poro AeduilHTa BAArH B JHCTLAX, K NMEepMaHeHTHOMY HX 3aBfAjlaHHIO
H CHHIKEHHIO TEMNOB HAPAWMHBAHHA NOJC3IHOH MPOAVKILIM.

CaenoBatenbHo, nNpH pa3paboTKe pexkoMeHaauHii no opoleHnio
CeNbCKOXO3AHCTBEHHBLIX KYJIbTYP HYXHO pacnosarate uHdopmamnmnei
0 COCTOAIHHM BJArH OJHOBPEMEHHO B PA3JAHYHLIX HaCTAX €JIHHOH 3KO-
Joruueckoit cucreMsl nousa—pacteHne—armocdepa. llpn stom ne-
ob6xoanmo, ytobGLl mapaMerpsl, oTpazalolliie nopejesHe BJjaarH B CH-
creMe, ObLIM e/HMILIMH 175 BCeX ee uacreil, N3IMepPIHChL HempepLIBHO
(MK ¢ J0CTATOMHOH /LIS NMPAKTHKH 4acToTOH) N JA0CTOBEpPHO OTpa-
Haan Mensouwytocs o0BoaHeHHOCTs cucteMmbl. C aApyroft ctopoHu, no-
CKOJIBKY Ha TbBeaeHHe H COCTOsIHHEe BJard B CHCTeMe BJAHAIOT MHO-
roo0pasHblie (akTopsl NPHPOAHOH Cpeibl, He MeHee BAKHLIM ABJAA-
€TcAd TaKMXKe HCNOJAb30BaANNe B PEeKOMEHJaUHfX M0 OpPOWEeHHK jiHHa-
MHYECKHX Kputepues paarcobecneueHnoctn [22, 70, 72, 79, 98, 116,
121, 129, 132].

[Tapamerpul npupogHOll cpejn MOMHO NMOAPA3JEJHTH Ha TPH B3a-
HMOCBA3AHHBIE MeX1y cOOOH rpynnsl, XapakTepH3yOulHe pasaHupbie
YacTH cHCTeMbl no4yBa—pacrtenne—artmocdepa. K nepsoii rpynme or-
HOCATCH (PAKTOPBI, ONpejeAeMble MOYBeHHLIMH YCJOBHAMH: TpPaHy.I0-
M@TPHYECKHIl COCTaB, CJOXKeHHe W CTPYKTypa MOuBLL, CTeNeHbL ee 3a-
COJICHHA, TH/POJIOTHYECKHH peXXHM TeppHTOPHH H Ap. Bropvio rpynny
COCTABJAAIOT (PAKTOPLI, CBA3aHHLIE ¢ OHOJNOrHYECKHMH H (pH3HONOrH-
YECKHMH O0COGEHHOCTAMI PACTEHHI: NPHHALICKHOCTh K TON HAH HHOMH
IKOJOrHYeCKOH rpynne, CTenelb Kapo- § X0J0A0YCTOHYHBOCTH, MOIL-
HOCThL HaA3eMHOW H noj3eMHoll Gmomace, MJIOTHOCTh (HTOLEHO3a, BO3-
pacT pacteHuil u Ap. B TpeThio rpynny BXOAAT METEOPOJOTHYECKHE
napaMerpul M HX co4eTalne BO BPeMEHH M NpOCTPAHCTRE: TeMmmnepa-
TYpPa BO31YXa M MOYBLI, BJAAXKHOCTh BO3AYXa, CKOPOCThH M Hanpapne-
HHE BeTpa, HCnapaeMocTh, aanleno H Ap.

Busia npeanpuuATa nmonuiTka MCNOJB30BATb B Kauecrse AHHAMH-
YeCKOro KpHTepHsa BJaaroobecnevyeHHOCTH pacTeHHii pasauunbie u-
3HOJOTHYECKHE napaMerpnl (COCYILVIO CHJAY DPacTHTENBHOH  KJeTKH,
CKOPOCTh ABHMKeHHA BJaarH mo credawo, AT uw ap.). Oawako ona ue
YBEHYANACh YCNexoM [Mpexje ncero MOToMYy, 4To Bce abcoJioTHhe
3HAUYeHHA (PH3IHONOrHYECKHX MNapaMerpos CHJbHO 3aBHCAT OT Hcna-
pAiolleli cnocoGHOCTH MPH3EMHOrO CJ105i BO3AYXA H MOJABePIKeHbl 3HA-
UHTEIbHONH H3MEHUHBOCTH HE TOJhKO B MPOCTpPANCTBe, HO H B npeje-
Jax oanoro u Toro ;e pacrenns. [Tosromy Guinn npeasoxens oTHO-
CHTEJbHLIE 3HAYCHHA HEKOTOPHIX MapaMeTpoB MNPUPOAHON CPeaLl:
OTHOCHTEeJbHAA HCHAPAEMOCTb, OTHOCHTEALHAA TPaHCOHpPALHA W Ap.
(22, 72, 79, 98, 116, 121, 132]. [Mocaennuit kpurepuit (T/To) nmeer
TO NPEeHMYUIeCTBO, YTO OH VUHTLIBAET H H3IMEHEeHHe MEeTeopoJoriye-
CKOil o6cTanoBKH, 1 (QH3IHOJOrHUECKHe OCOGEHHOCTH PaCTeHHIl.

Takum o6pasoM, kpaTkoe paccMmoTpeniHe OCHOBHBIX HanpasaeHu
B paspaloTke pekoMeuAaunii nNo onTHMHZAINN BOIHOrO pexHMa Mnous
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H BJaroofecneyeHHOCTH pACTeHHli N03BOJSeT KOHCTATHPOBATh, YTO
npodbaema -ONTHMH3AUHK 10 CHX MOp BCe elle He peluena. Bo3aMox-
HOCTh BLIATH HA NOJOMKHTEJbHOE pelleHHe MNOABHJACK JHIIL B pe-
3yJbTATe PasBHTHA TePMOJAHHAMHYECKOrD NOAX0Aa, ocO0eHHO B coue-
TaHHH €ro ¢ BoAHO-0aJaHCOBBIM MeToAoM. TepMOoAHHaMHYECKHI MmoA-
X0 no3poJiger BuOpaTh eiHHOE A4 BCeX NOYB M pacTeHuil CBOICTBO,
onpeaeasioliee AOCTYMHOCTh BJarn A4s (PHTOIEHO30B, a TakMKe pa3s-
paboTath npejenbHO npocToe, Aeuiesoe u yioOHoe B paloTe H3Me-
pHTeJLHOe ycrpoicTso [26, 28, 36, 84, 93, 98, 106, 128, 152, 230].
CylUlHOCTh TePMOAHHAMHYECKOTO MOJAXOAa 3aKJIOUAeTCs B TOM, HTO
B3aHMOMCHCTBNHE BOALI ¢ BMEILAlOlliM ee TeloM (mouBa, pacreHie)
OLEHIBEETCHA B CHCTEME@ nouBa—pacTeHHe TaKoH BeJHUHHOI, Kak XH-
MHUECKHH NOTEHUHAJ BOAL (HJH NPOCTO NOTEHILHAJ BJAarn, JapjeHue
nousendol sJaaru). Ilpn paBHOBECHOM COCTOSIHHH CHCTEMBl NOTEHUHA
BJarn BO BCeX ee 4acTAX OAHHAKOB, NMPH HEepaBHOBECHOM — BOJa MO-
AT NepeLBHTaTeCA JHlL B Hanpasiaenuu K 6oJee HH3IKOMY [OTEH-
LLHAJY,

[Tockoabky At Ka)kAOro pacreHus (HAW Trpynnbl  pacreHuit)
XdapaKTepeH CBOH HHTEPBAJ MOTeNUHaaa BJjarH, 6JH3KHHE K ONTHMAaJb-
HOMY, @ MEXy NOTeHUHAJaMH BJArd B NOUBE M PACTEHHH CYILECT-
BYET Onpeje/ieHHas 3aBHCHMOCTb, TO AJA Ka)KJA0ro BHAa pDacTeHHil
MOZKHO BBIIEINHTL ONTHMAJBHLIR HHTEpPBAJ MOTEHUMaJa Baarm, npu
KOoTopoM BojAa OyaeT NepejiBHraTbCH H3 IOYBBL B pPacTeHHe, BO3Me-
Hiasa NOTEePH Ha TPaHCOHPAHIO.

B kauecTse AHHAMHYECKOro KphTepus BJarooGecrneyeHHOCTH pa-
cTenuit npeanoxeno [68, 73, 126, 127] ucnoab3oaTh OTHOCHTEJBHYIO
Tpancnupaumnio (I/Tg), npejpcrasasiiomyio cofoii OTHOlIeHHe AeilCT-
BHTe/bHOH TpaHcnupaunu (T) k morenumansuoit (7). Mexay or-
HOCHTE@JIbHOH TpaHCNHpauueil M MNOTEHUHalaMH BJArH B CHCTeMe
nouUBa—JIHCT  CYLIECTBYIOT  (DYHKUHOHAJbHbIE  3aBHCHMOCTH  (CM.
rj. 9), 4YTO NO3BOJSET BKJAIOUHTL €e B METOJALl, COCTABJAILLHe
OCHOBY TepMOAHHaMHUYecKoro nmoaxoaa. CrejoBaTelbHO, ONTHMHIALLHA
BOAHOTO pexiHMa Mnous M BJjaaroo0ecrneyeHHOCTH PpacTeHHii CBOAHTCH
K Onpejle/eHHI0 1 Nojlepxaniio BO BPeMeHH ONTHMAaJbHOrQ HHTEp-
Baja NOTeHLHa a BJarH M OTHOCHTe bHOH Tpancnupauuu. Ilpu stom
B KayecTBe KPHTEPHH ONTHMAJLHOCTH BOJHOrO PeXHMAa MOrYT ObiTh
HCIHOJIb30BAHLI H 3HAYEHHA [OTeHUHAJa BJarH B CHCTEMe Moupa—
awet, n snadenusn I'[To. OnHoBpeMeHHO OHH OYyAYT ABJASTBCA H KPH-
TepHAMI (mapamerpami), HeOOXOAMMBIMH JJfA peUIeHHs BONpoca
O CPOKaX H HOpMax MOoJIHBA.

[losyyerHble B peayabrate HCCAEJM0BaHMi pesyibTarhl NOKAZBI-
BaloT, 4TO, KaK M MNpeanoJiarajoch, AJd KaKJoro BHjla PAaCTeHHH
MOWHO BbUIEJHTH (1 BO MHOTHX CJAyuasX BbljieJeH) onpejeexHHbl
Y3KHH ONTHMAJALUBIH HHTCPBAJ NOTEHIHAAA NOUYBEHHON BJ4rH, NPH KO-
TOPOM YCJAOBHA BOJAHOrO MHTAHHS pacTeHHil TakoBul, uto /Ty He CHH-
Aaerca unKe onrtuMadbHoro ypophua  (1,0—09). Dtor HHTepBan
MOYTH He 3aBUCHT OT CBOHCTB MOYB H METEOPOJIOrHYECKHX VYCJIOBMI,
4TO H NO3BOJIACT HCNOJIb30BATL €ro B KauecTse ONTHMAJABHOIO HHTEp-
Basa BaaxkHoctu nous [73, 126, 127].
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PaccmaTtpupasi rpyutossie Boin (/'5) Kak BO3MOMKHLIA MCTOMHHK
pojocHabiKenns pacrenuii, CleayeT OTMETHTh MAaJyl0 H3YUEHHOCThb
sToro Bonpoca, ocobenHo aas HeuepHosemHoH 30HBL Yuer pacxoaa
(ucnapeuusi) I'5 B wkopheobuTaeMLiii CJ0H NOYBBI H J0JH HX B 3Ba-
MOTPAHCHHPALNI TO3BOJINT HE TOJbKO 3KOHOMHO pacxojoBaTh I[0-
AHBHYIO BOJAY, HO M COBMECTHO C opolileHHem o0ecneuuTbs ONTHMA/lb-
Hble YCJAOBHS BJaaroofecneueHHOCTH pacTeHHi. ITo B CBOIO ouepelb
CO3/1aCT YCJOBHA J51 yMeHblleHHA (HAbBTPALHOHHBIX [OTOKOB H3
3A 8 I'B, npefloTBpallleHHs BbIHOCA NHTATEJbHbIX BELLECTB H3 [MOYBLI
W 3arpasHenHs OKpyKalouen cpeinl yaoGpenusimu. BaXuof camo-
CTOATEJNBHOH 3ajlavell ABJAETCH CO3J4HNHE MNPOCTLIX, JelleBbLX M Ha-
ACKHBIX H3MepHTe bHbiX npubopos u paspaboTka MeETOAHK JJaf He-
NPephLIBHOH perHcTpalii NoTeHuHa a BJAarH B MNOJEBLIX YCJOBHAX.

[TockoabKky TepMOAHHAMHYECKHH MOAXO0J B NOJEBHIX  VC/AOBHHX
B 3HauYHTeJIbHOI CTeneHn peaausyercsa 0Jgarojapsa  HCNOJB30BAHHIO
TEH3HOMETPOB, TO HeoOXOJAHMO CKa3aTh HECKOJBKO CJOB O HX Heo0-
CTaTKax, a TOouHee OrpaHHYEHMAX HX NpumeHeHHsa. MuTepBan BaaK-
HOCTH, H3MEpAeMblii TEH3HOMETpPOM, H3MeHAeTcHa npumepno or [IB no
00—04 HB (or 0 no —85 klla). Ecan B ycaoBHAX opoLiaemMoro
3eMJe e/ ONTHMAaJbHLIH HHTEPBAJ BJAMHOCTH 1O4MB B 11€J0M NHOA-
IepA<HBAEGTCA B 3a/dHHBIX Npejenax, C031alOlLUX OOTHMAJbHLIE MO
BAaroofecneyeHHOCTH VCJOBHS JLIA NPOH3PACTaHHA  pacTeHuil, To
B OorapHoM 3eMJeje/HH BOJHLIH pPeMHM [O0UB He OTperyJHpOBaH.
[losTomy B ycaoBusix OorapHoro seMmaejenns MCNOJb30BaHHe TeH3HO-
MeTpoB Hepeiko He3ddpdexTnBHo. He npumensiior noka TeH3HOMETpPHI
H Ha 3acojeHHbix nmousax. C yyeToM CKasaHHOro, a Takixe NpPHHHMAA
BO BHHMaHHe HeoOXoaHMOCTb npaAmoil oueHkH pausuua I'B u apyrux
napaMeTpoB cpeiabl Ha BJjaroofecneyeHHOCTb PAaCTeHHi, clejyer npH-
3HaTh HaubGogee HeaecooOpPasHLIM COBMECTHOE HCIOJbL30BAHHE TepMO-
AHHAMHYECKOro W BOAHO-OanakcoBOro, a B pajge ciayuaes H GHODH3H-
YECKOro MEeTOAOB AJf OUeHKH N PEryJHpPOBAHHS BJaarooGecneueHHOCTH
CeNIECKOXO3AHCTBEHHEIX KYJLTYP.

1.2. OcHoBHble TEPMOfHHAMMUECKHE XBPAKTEPHCTHKM
MOMBEHHOHW BRaru

B ocHoee TepmOAMHAMHYECKOTO NMOAXO1a JEHHT yuyeHue o NoTeH-
uuase nouBennol BJAATH 1 BJAronpopojHoctn mous. [lpn B2aumMo-
JAeHCTBHN BOJbLI C 104BOIT BOjJA H3MEHSET CBOe 3HEPreTHYecKoe Co-
CTOAIHHE, A1A OIEHKH KOTOPOro NPHMEHAWT OAHH H3 TepMOoAHHAMHUe-
CKHX [OTeHUHAJOB: H300apHO-H3OTEpPMHUYECKHH NOTeHIHAa], HJAH CBO-
Ooxanyio swepruio I'mG6ea [20, 25, 27, 34, 35, 43, 51, 60, 65, 77, 97,
98, 112, 125, 149, 159, 166, 196, 318, 319, 341]. CsoGonnyio 3HePTrHIO
I'n66ca, BEHAY ee 2aBHCHMOCTH OT MAcCChHl (o6bema) Kanwoil BXO1S-
el B MHOTOKOMIIOHEHTHOE TeJj0 KOMMNOHeHTL!, 0O0BIYHO HCMOAB3YIOT
B BHAE VIA€JAbHON BeAHYHHH, HA3LIBAEMOI XHMHUYECKHM MOTEHUHAJOM.
Ho nockoasky xumuuecknii norentan XdpaKTEePH3YET COCTOANNE KOM-
NOHEHTHI NPH OTCYTCTBHH BHEIWIHHX CHJI, a TOUYBEHHAA BJara Bceria
HAXOAHTCA Moja HX BJAUAHHEM, TO XHMHUYECKHI MNOTCHIUHMA NpHMEeHH-
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TE/IbHO K MOYBEHHOIH BJA4are yCcJAOBHJHCH Ha3LlBaTbh MOTEHIHAJOM BOILDI
(noteHunanoM NMOYBEHHOH BJAATH).

[Ton norexunaJoM NOYBEHHON BJArd MOHHMAIOT MoJesHyw paboty,
KOTOPYI0 HeoOX0JAUMO COBCPLUHTbL [IOCPEACTBOM NPHJAOMKCHHA H3BHE
CHJ A48 H3OMETpHUYeCcKoro H obpaTHMOro nepexoca eaHHHUL MacChl
(eanununt obbeMma) cBoboAHON XHMHYECKH YHCTOMH BOABLI € 3a/aHHOr0
ypoeus B nousenuwtit pacrsop [134]. Ilpn orHeceHHH KoJHuecTBa
paboTel K Macce nepeHeceHHON BOJALI MOJYvYaeTcs eIWHHIA MNOTeH-
nnagta — JUK/Kr, 3pr/r, a npu oTHeCeHHH ee K oObeMy nepeHeceHHOMH
BOAb — eanHHia nasaenuss — xlla, arm, Gap, Mmm prt. cr. Henoaw3o-
panHe B MoOHOrpadHn eAHHHI AaBJeHHs AJA KOJHYECTBEHHOro BbI-
pa)keHHs 3HaveHuil noreHunana obbacuserca coobpamennamu 007b-
weil  goxoaunsoct. Kpome Ttoro, norexuuan Hamepsierca  (npaxkTH-
YEeCKH BCEMH MeToiaMH) HemoCpeiCTBeHHO B EJAHHHUAX JAaBJeHH4.
CooTHotleHHe Mex1y pasJHYHBIMH €J1HHHLAMH H3MepeHHS NOTeHLH-
aja 1 JaBJeHHd BHpasKaercs B caeaywollem Buae: —Il atm =
= —1000 cm. Boa. ct. = —1,02:10° mbap = —7,36-10° MM pT. CT.=
—1,02-108 agu/em = —9,81-10! klla = —981.-102 [xfr =
= —9.81.10' [/ kr.

O6wyio pabory, coBepluaemMylo cHcTemol, o0bIYHO paccMaTpHBAIOT
Kak cymmy pabot [34, 97, 125]: pabory P dV, ocyuwecrsaseMyio CH-
cTeMOil mpH H3MeHeHHH ee oObeMa N NMOCTOSHCTBE BHELIHero jasJe-
HHA, H MexaHuueckyto pabory dWy,, Brawouas cwogna pabory B cuio-
BLIX MOJSX, KOTOPYIO MOMKET BHINOJHHTBE cuereMa. Takum oOpasoM,
obuyio paboTy MOXKHO NPeICTaBHTL B BH/E

dW = P dV 4 dW . (1.1)

[MepBbiii 3aKOH TePMOJAHHAMHKH MOKA3LIBAET, YTO YBEJHUEHHE BHY-
TPEHHOH IHEpPruy BeulecTBa NMpH JIOOGOM ero H3MeHeHHH PaBHO KOJIH-
YeCTBY MOJYHEHHOTO BellecTBOM Tenja MHHyc pabora, cosepluaemas
MPH 3TOM H3MEHEHHH, T. €.

dU = dg — dW, (1.2)

rae dU — nameHedne BuyTpenHeii sueprun; dg — H3MEHEHHe Ten.ia,
d\V — copepluennas cucremoit paborta.

Bropoii 3akoH TepMOANHAMHKH [OKa3blBaeT HANpaBJEHHE MNPOH3-
BOMILHO COBEpLIAKULIHXCS MpoueccoB B H3oauposanHo#t cucreme. Ol
onpeaessieTcs ypasHeHiem

dS =dgT nan dg=TdS. (1.3)

[Moacrapans ypasnenus (1.1) u (1.3) B ypapuenne (l1.2), noay-
aem

dU =TdS — P dV — dW . (1.4)

Ceoboanasi sueprua ['uG6ca (u3obapno-H30TEPMHYECKHH I1OTEH-
IHan) onpejensiercss no ypaBHeHHIO

F=U 4 PV — ST, (1.5)
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rne F— csoOoauaa sueprus [n06ca; U — BHyTpeHHSs 3HEPrius;
P — pHellHee jasgaenne; V — obrem; T — abcoatoThasn Temneparypa;

S — IHTPOMNH. )
Tpoandgpepenunposas ypasuenne (1.9), noayunm

dF =dU + PdV + VdP —TdS — S dT. (1.6)

[Moacrasup ypasuenue (1.4) B ypasuenne (1.6), noayunm KoHeu-
HOE Bhipajkenue st ypasHenus ¢so0oAHOR IHEPrHH

dF = S5dT + VdT — dW .. (1.7)

[Ipu nocrosiHcTBe TEeMNepaTypnl u JasaeHus ypasHenne (1.7)
HMEeT BHO
{JF _— —El’w;,” liurlﬂ _dF T 'I':-l!-u?n-“ {I 18}

HenocpeAcTBeHHO H3MEPHThL MNOTEHIHA] [IOYBCHHON BJAATH TeXHH-
yeckH oueHb TpyaHo. IlostoMy sTH HaMepeHnns, Kak npasm/o, npo-
BOJASIT KOCBEHHO, NyTeM Onpejle/ieHHs Kaxkux-imbo CBOHCTB BJaary,
CBA3AHHLIX € NOTeHUHaJ oM (QYHKUHOHAJBHOH 3aBHCHMOCTLIO. Yaile
BCErD B KAYECTBE TAKHX CBOHCTB HCHOJL3VIOT TeMneparypy samepaa-
HHMS, PABHOBECHVIO YNPYroCTh napa B arMocdepe Haja NOYBON HJAH
pactenusimn [28, 34, 125], Ilpu sTom oCHOBLIBAIOTCH Ha MNOCTY.arTe,
YTO B YCJAOBHSX TEPMOAHHAMHYECKOr0 PABHOBECHS MOJHLI MOTEHILHAJ
BEULECTB, BXOAAULEr0 B MHOro(asHyio CHCTEMY, OJAHHAKOB BO BCex
daszax. CnpaBelJuBOCTL 3ITOrO IOCTYJaTa NOATBEP:KAAETCH NpHMe-
HeHHeM 3aKOHOB TEPMOAMHAMMKH BO Bcex o0nacTsax Texnuxu, Takum
o6pasoM, ecJH HMeeTcs TepMOjJHHAMHYECKad paBHOBECHa# cHeTeMa
BOAAHON Nap—inaKasl Bjaara—aeja, To, H3MEPHB MNOJHOe [aBjJeHHe
BOASIHOrO Mapa, Mbl TeM CaMBIM V3HaeM H JapjeHne KHAKON Bjaaru.

Hspectno, uro norenumas (jlasjieHue) rasza HWAM napa  CBA3aH
C OTHOCHTEbHON yNpyrocreio yHkunonansuoil sapucumoctsio. leii-
CTBHTENLHO, AJ7 006paTHMBIX H300apPHO-H30TEPMHYECKHX TIPOILECCOB,
NpH KOTOPBIX CHCTeMa He cosepltaer paboTh  Hal  OKpyMalollei
cpeaoi, mameHenne cpobonnoil snmepruu pasHo npoussenenuio V dP,
rie V — obnem cuctemul, £ — gaeaense rasa (napa), T. €.

dV = VdPp. (1.9)

Ecan B xoae npouecca P u3MedHaocs or Py ao P, To nonHoe
H3MmenenHe ceo00AHOI HEPriHy papHO
lI{:.
AF=YdP, (1.10)
P,

Honyetis, 4To BOASIHON nap NOJAYHHAETCA 3aKOHAM HJEaJbHOrOo
raza (PV = RT), noayuum

P J
:\F:RT}L}’?——RTIHP!P.. (1.11)

B Tom cayuae, Korja HCXOAHBLIM COCTOHHHM mnapa OblJIO NOJHOE
Hacolllenne atmochepnt (Pg)

AF =RT In P[P, | (1.12)
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rae P[P, — orHocuTe/nsHas ynpyrocTs BOASHOrO napa.
M3menenne cpoGoaHoll 3Hepruy B MOAApHOM o0beMe paBHO

AFIV =RT/V In P/P,. (I.13)
B T10 e ppems
AFfV =P, (1.14)

rije P — noanslit nMoTeHuHas BOAL B cHUCTeMe. YUHTLIBasg YpaBHeHHH
(1.13) u (1.14), nonyuaem

P=RT|V In P/P,, (1.15)

T. €. NOTeHLHAaJ BOJAL B CHCTeMe [PONOopUHOHAJeH (B NepBoM MNpH-
OJHAEeHHH) HaTypaJblHOMY JOrapu@Mmy OTHOCHTENBLHOR  ynpyrocrti
napa.

Ha nosuelfi noresHuuan sjaari BJHAOT® MHOTHe (axkTopel Cpebl;
HanbGoJgee MOJHO 3TOT BONPOC B OTEYECTBEHHOH JHTepaType OCBelleH
B paGorax [25, 34, 77, 125]. BeawmunHa nosHoro noreHiHaJjaa BJarH
B COOTBETCTBHH C TePMHHOJIOrHeH, NPHUHATOH Ha X MEXAYHAapOIHOM
KOHTpecce MnouyBoOBeOB, CKJAAALIBAETCH B OCHOBHOM H3 Tpex KOMMo-

HEHT
1 P
V=Y, 4+ ¥, +¥p=gAh— S Vw (s) dP + | Vo (s) dP, (1.16)
0 i)

rie W: — nosansit norenunan saard; W, — rpaBHTAUHOHHBIA MOTEH-
uunan;, W, — ocmornvyeckuii noredunan; e — noreHuuan TeH3HOMET-
PHYECKOTrO MAaBJeHHA, HAH noTeHUunaJ AaBJeHHH.

[paBHTalMOHHBI NOTEHUHAJ BLIpaMKaeTcd PasHOCTbIO BbLICOT
MeX{1Y JABYMS YPOBHAMH NOUBEHHOrO npoduas; OCMOTHUECKHH MOTeH-
HHaJ BLI3BAH CoOjep:KaHHeM CcOJeH B NOUBEHHOM pacTBope H MOMKeT
OBTh BBHIpAYKEH B €AHHHLAX 3IKCAEPHMEHTaJJbHO H3MEpAeMoro ocMo-
THYECKOro AaBJIeHH#, a NOTeHUHa pasjeHHs npeiacrapjaser coboi
IKCNEPHMEHTANLHO H3IMEPEHHOE jAaBJeHHe MKHUAKoi (assl mousw., [lse
NEpBbie COCTABJAWLLIHE MOJHOr0 NOTeHUHaJ a ONpeaessaioTca COOTBET-
CTEE@HHO TOJIBKO BLICOTOH H OCMOTHUECKHM JA4BJIEHHEM B MOYBEHHOM
pacTeope, a TPeThd COCTABJAIOUIAA CBA3aHa ¢ KPHBH3HOH MOBepX-
HOCTH MHAKOH (hasel N reomerpueil Teepio# (assl NOYBL, T. €. C MAaT-
pHlleil, a TAK#e 3aBHCHT OT jlaBJieHHd B ra3oBoH cpeje.

[Torenuman papjeHust nojpasjensiercs Ha jipe NOLKOMNOOHEHTHL:
NHEBMATHYECKHI N KanuaasipHo-copOUMOHHLIR (niaH MaTPHUHBIH) Mo-
Tenunaaw. [lepBulit ofycaosien HaOLITKOM JAaBJAeHHS B ra3’oBoH (ase
OTHOCHTE/ILHO CTAHJAPTHOIO ra30BOro /AaBJCHHS, & BTOPOH — BJHA-
HHeM Teep/joil (asbl noysbl (MaTpHiLLl) HA NoHHMKeHHe cBOOOLHOIM
Hepruu Bojau. B naOGyxamolnx noupax MaTpHYHLIA NOTEHUHaJa 3a-
BUCHT KaK OT COJAEp KaHus BJA4rH, Tak H OT MexXxaHHuyeckoro [aB/eHHS
MAacChl, OKpYMaloWHii AaHHbil oObeMm. B cBA3H ¢ 3THM B CcOCTaBe
MATPHYHOTO NOTEHIHAJA BLIAEAAIOT MNOTEHIHA/ HArpy3ke H  NOTeH-
nHaJg BaaxHoCTH. Martpuunas nojkoMmmoHeHTa B TIpelesax H3aMmepe-
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HHs ee TeH3HOMEeTpaMH H KanHIJaspHMeTpamu, T. €. B Npejejax mnpe-
HMYLIECTBEHHOrO JICHCTBHA KaNMJJIADHBIX CHJ, paccMoTpena Oogee
noipobHO.

Bropoit no 3unauendio ruapodusHueckoi  (TepMOAHHAMHYECKOH)
XAPAKTEPUCTHKON MOYBEHHOH BJary sABAsSeTCs] KOI(UUHEHT BJAro-
nposojHocTH mousbl. [lockoabky KO3(Q@uIHEHT BAArONpPOBOAHOCTH M
BJArONPOBOLHOCTE TIOYB MOAPOOHO PAaccMOTPeHbl B rjase 4, orpaHu-
ypMCs JIHIIb KPaTKUM npejcrasinenHeM ob stom napamerpe. B coort-
BETCTBHH C 3aKOHAMH TepMOAHHAMHKH MOTOK BJarn B CHCTEME
nouBa—pacreiHe—arMocdepa BO3MOMNKEH JIHIIL MPH HAJNHYHH Tpaji-
€HTa NOTeHIHAaJa BJarn, HanpaBJeHHOrO W3 JHCTbHEB pacTeHni
B nousy. [loTok BJarm B 3HAYNTEJIbHOH CTENEHH 3aBHCHT OT KO3(-
¢duiHeHTa BJaroNpPOBOAHOCTH CHCTEMbl, XaPaKTepPH3YIOLLEro ero mpo-
poaumocts. Kosdguunent BIaronposojiHOCTH ONpeieseTcs Mo Mo-
auguuHpoBaHHOMY ypaBHeHuio lapcn

dl

dP .
= — K, —— nau K,= —/ T

dl
JTa 3aBHCHMOCThL [103BOJIAET ¢ VIOBJAETBOPHTEJbHOH TOUYHOCTBIO
ONHCHIBATL JIBHJKEHHE BJaru Kak B IIEJOM B CHCTeMe nouysa—pacre-
HHe—aTMocdepa, Tak H B OT/AeJbHbLIX ee uvactsaXx. B cayuae UHJIHHI-
pHUECKOr0 MOTOKa BJari, HanpasjeHHoro u3 oObeMa UWJIHHApPA
K OCeBOMY B30HJY (Hanpumep, KOPHIO), MOXKHO HCIOJIb30BaTh ypaB-
HeHHe, siBJsiiolleecst uactTHbiM cayuaeMm ypasdenus (1.17) aas pans-
aJbHOro notoka paaru [123],

[ = —2aK,

(1.17)

Py— P,

R (1.18)

rie R — paauyc UHJIHHApA, r— paauyc 3ounja (kepaMmuyeckoro Jart-
yukKa); Py, P;— noreHuuas sjari B No4yBe H 30HJe (KopHe) COOT-
BeTCTBEHHO.

1.3. KanunnapHo-copBbuMOHHBIA NOTEHLMAN NOYBEHHOW BRarM
M ponbk KanMnnapHelX cHMN B NOHMX{EHHMH CBODOJHOHM 3HEPrHM BoAb

[IpoanaausnpyemM COOTHOLIEHHE KOMIOHEHT (M NOJAKOMIOHEHT)
MOJHOr0 NOTEeHUMAa a MouyBeHHol Baarw (Py) B HHTepBale ee BJaK-
HOCTH OT noJHof BJaaroeMmkoctdH (/1B) no MakcumaJabHOH THIPOCKO-
nuunoctu (MI). Tlpu nosuom HAcHILEHHH HE34aCOJEHHOH TNMOUBH BO-
A0l Pp # ero KOMMNOHEHTLI OGeCKOHeYHO Maauwl H  npubaHKalorcs
K Hyaw. C yMmeHbllleHHeM cOJiep:{alis Bjaru B TNoupe B HHTepBaJe
or /1B no HB 3nauenue norenunasa Py CKIajbiBaeTcsi H3 I'paBHTa-
UHOHHONH M KanuajadpHoi xomnouent. [locaeansis KomnoHeHnta aaf
HaOyxawiwux nous oOyCJOB/JAEHA TOJbKO KalNHAJAADHBLIMH CHJAaMH H
COOTBETCTBYET MNOTeHiHany Baaxuoctw [77]. Ilpn ymedbuwesun co-
Aepxanusa Baarn or B pno BPK napyuwaercss CHJAOWHOCTL BOLHOIO
T€l1a, H € 3TOro MOMEHTAa pOJib KanuwJJApHOro NoTeHuUHa a Kak Mofl-
KOMINOHEHTH mnoTeHUHaJ a TeH3HOMeTPHUYeCKOro JlaBJeHHs  3HadM-
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TeJIhHO BO3pactaer, 4ro OOYCJOBJAEGHO YMEHblIEHHeM cojaepaaHud
BJAIH 1 YCHJAHBAIOUINMCA BO3JCHCTBHEM TBep/joll da3bl nousn Ha
CBOOO/AHYIO 3HEPTrHIO BOAL. 3JTO BO3JElCTBHE NpPOABJAASTCA 3a Cuer
KalWAspHBEIX H KanuaaapHo-copOuHonHuix cua. He Baasasice B noi-
POOHOCTH, OTMETHM, H4TO B HHTEpPBAJE ONTHMAaJbHOH BJAAXKHOCTH
MouBLl nouHmKenue CceobOAHON 3IHEPrUn BOALI NPONCXOAHT B 3HAYH-
TeJbHOH Mepe 3a Cuer KanuIAPHLIX CHJ, OGYCJIOBJEHHBIX YBeJanye-
HHeM rJyOMHBI MEHHCKOB Ha rpanulle pasjena KUAKOH H rasooGpas-
HOH BOJALI M VTOHYEHHEM ee [JIeHOK, O0BOJNAKHBAIOUIHX TOouYBelHHble
. HacTHUB M arperatsl. ['paHHMUbl NpeHMyIUecTReHHOro JAeHCTBHA Ka-
NHJVIIPHLIX H KanuJajasapio-copbIHOHHLIX CHJA 3aBHCAT OT COBOKVI-
HOCTH BJAHAHMA VAEJbHOH NOBEPXHOCTH TBepaoil dasn  nousul, ee
FPAHYJOMETPHYECKOr0 cOoCTaBa, pasMepa fop M COACpPIKaHHA BJAATH.
IMo pannwm A, JI. Bopoumna [26], nepexoa nieHOYHO-CTHIKOBOI
B NJCHOYHO-KANW/IAPHYIO BJAary XapaxTepH3yercs 3HAuUeHHeM [o-
TeHUHA d, COOTBeTCTBYOMHM npumepio — 14,7 Jx/kr.

C nounzkenue™m cojepxkauus saaru ao B3, a sarem u po MI 3na-
YeHHE MOJHOro mnoTeHlnada (Fy) nocTeneHHo CHHMKAeTcs A0 3Haue-
HHA Kanwajaapio-copOounontioro (Py), oCHOBHYIO poJdb B KOTOPOM
HIPalT yiKe MosepxHocTHO-copOunonntie cuas. [lepexoa naexouno-
CTLIKOBOH BJarn B IJEHOYHO-aAcopOUHOHHYIO XapakTepHusyeTrcs, IO
Aandbim A, JI. BopoHuna, noTeHUHAJIOM,  DPaBHBIM NPHMEpPHO
—1550 [Jx/ur. Takum obGpazom, B HE3ACOJEHHBLIX MOYBAX B HHTEp-
Bajie HX ONTHMAJBHOH BJAMHOCTH KanwaJApHOH CcHJB, a CJejoBa-
TeJAbHO, Pi, HrpaloT OCHOBHYIO pOJdb B 3IHEpreTHueckom OaJiance noy-
BEHHOI BJari.

B 3aconenHubIX noysax B paccMaTpHBaeMOM HHTepBaJie BJIAK-
HOCTH Beiyllas poJb NPHHALJIEAHT OCMOTHYECKOMY MOTeHUIHAaJy
(Pocw), 3HaueHHe KOTOPOro B TNEpPBOM NPUDIHIKEHHH TPOMOPILHO-
HaJbHO CYMMapHOMY CojepMaHHuio cojed, no xkpaiiHeii mepe, B npe-
Aenax Mx wkouuedtpaunu ao 3 % xk macce nouswl. [loayuennasa namn
sagHcuMocTh [76] norenumnana P, (3HayeHHe KOTOPOro NpH BJAXK-
nocte, pasuoit 1B, cooTBercrByer 3uwaveHHio norteHuHana Poey) OT
COAepIKaHna coJeil B coJoHuakoBOM codonue [77] npamoauneiina
(cM. ra. 3). C ymeHblIeHHeM COJEpIKAHHA BJATH Poab Pucy NocTe-
MNeHHO YMEHBLINAeTcHd, H B HHTepBaJje BJaaxuoctH ot B3 go MI Boa-
JCHCTBHE COJelf Ha NoTeHUHas cMeHseTcss na oOpaTHoe, T. e. COJH
MOBLILAKT €ro 3Ha4eHHe N0 CPABHEHHIO € HE3aCOJCHHEIMH M aHaJo-
PHYHBIMH IO TPaHyJoMeTpHUYecKoMy cocTaBy nousamu [76]. 3Tto npo-
HCXOAHT NOTOMY, 4TO COJN Kak Obl «0o0jeruaior» rpaHyJoMeTrpHuye-
CkMit cocTan. MexannaM 3Toro JeicTBHS 3aKJI04EETCS B CJELYIOUIEM.
Mapectio [77, 125], uro B nousax JIerkoro rpaHyJOMETPHYECKOTO
cocTasa NOTeHUHa  BJard Boiine (ajarefGpanuyecku) npu oAHON H Toil
e BJAAMHOCTH [10 CPABHEHHIO ¢ nouypaMmu OoJee THAMKEJOro rpaHyno-
MeTpuueckoro cocrasa. [lpm Haanuum B nouBe JAErKOPacTBOPHMBIX
COJICi MOCJIeJHHe NepexoisT B PacTBOp, CBA3LIBAKOT YacTh CBOOOAHOI
BO/IM, B Pe3yJjbTaTe 4ero OCTABILUAACH 4acTh (He CBA3aHHAA COJAMM)
pacnpeje/sieTcss B nopax M Ha NOBEPXHOCTH 4acTH nouysul Oogee ToH-
KM caoeMm. Koneyno, B 3aBHCHMOCTH OT KOHUEHTPAILHH coJeil
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(a BO3MOXKHO, Il OT HX KauecTBeHHOro cocTapa) H OT COAepPHKaHHA
gaarH B TNOYBE MOTYT BO3HHKATH PasjHuHbie COOTHOWCHHA  MEMHy
Py #t Pocx TIPH HEH3MEHHOM coiepianuy Baaru. 310 pasanune obyc-
JIOBHT TNOABJEHNE rpaileHTOB NOTeHIlHaJa, KOTopble BLI30BYT mnepe-
pacnpejieieHie i BLIPABHHBaHHE COLCPs/KAHHA  BJArH. [TockoabKy
TEH3HOMETPLl HCNOAL3YIOTCA AJA H3MEPeHHs TOAbKO TOH uacTH [o-
TeHuHana Py, Kotopasi obGvciaoBieHa VBeJHYEHHEM KPHBH3HBI MeHMNC-
KOB pasjesa BOJa—BO3AyX, TO fnoHuxenne csoGoAHON IHEPTHH BOALI,
npoHcxXOoAdAlllee 3a CYET CBA3LIBAHHA ee COAAMI, TEH3MOMETpaMmu He
yuntuBaercs. B pesyasrate 3toro coam kaxk Oul «CO31aloT» CHTYa-
IHIO, KOrjla 3aBHCHMOCTH MOTEHIHaJa BJard OT BJAAKHOCTH NOUBLI
CABHIAIOTCA B CTOPOHY OCH OPAHHAT, T. €. B 00/1aCTh NpeHMYLIECTBEH-
HOrO pacnoJoxkenuss ana Oojee Jerkux Mo rpanyJoOMeTpHUeCKOMY
COCTaBY IOUB.

1.4. TlepepgsuKeHHe BOAbLI B cHCTEME
noysa—pacreHme—armocpepa

B pacreHusx B KauecTBe 3JeMeHTAPHOH TepMO/AHHaMHUYECKOH CH-
CTeMbl MOXKHO NPHHATL OTAEJLHYI0 KJETKY, JONYCKas, 4TO BHYTpH
Hee MeM1y OT/eJbHbLIMH YacTAMH CYUWECTBYeT TepMOAHHAMHYECKOe
paBHoBecHe HJH cocTosinne, Oaun3koe K pasHopecnomy |77, 121, 125].
[Monnulit moTeHuHa  BJAArH B PacTeHHMAX CKJAAJABIBAETCA W3 KanuJi-
JAPHO-COPOUHOHHBLIX, BHEIIHHX (MeXaHNYeCKHX) OCMOTHYECKHX H rpa-
BATAUHOHHBIX cHa. JIBmKyuledi cuioii, onpejensoniei nocryniaenne
BO/1LI H3 MOUYBLI B KOPHH H JBHHAEHHE ee Mo pPaCTeHHio, fBjifAeTcd rpa-
JIHEHT NOTEHUHAJ A NOYBEHHONl BJaarH, OKpYKawlleid pcacbiBalollne
KODHH, H B CaMHX KOpPHSX, C OJHO# CTOPOHLI, H Mex{1y NOTeHlHa-
JOM BJIATH B KOPHAX M JHCTBAX pacrenHit — ¢ apyroi. [lockoabky
BO/LA MEPeBHIaeTcsl B HaNpasjieHHH, NMPOTHBONOJJOXKHOM TPaJAHEHTY
MOTeHUHAAA BJAATH, TO A4A ee NOCTYMJACHHA H3 MOYBLI B KOPHH HeoO-
X0AuMO, 4ToOLl NOTEHUHa BJard B KOpHAX Oul1 HHMKe, yeM MOTeH-
1A MOMBEHHON BJA4rH, a MOTeHUHa A BJAATH B JHCTLAX HUKe, ueM Mo-
TEeHILHAJ BJATrH B KOPHAX.

[lo mepe ymeHblIeHHS COAep)KaHH# BJar# ee NOTeHuHa  NoHHXKa-
eTCs, MO3TOMY A48 COXpaHeHHA MNpexHell CKOPOCTH nepeiBHiKeHHs
BO/JLI M3 NOUMBLI B KOpHH HeoOXxoaumMo, 4TOObl noTeHluHan BJArH
B JHCTBAX NOHHKaACA OulcTpee noteHiuasa nousexHoil saarn. Co-
CTOsIHME BOALI B CHCTeMe TMOoYBa—pacTeHHe MOKHO [1PeICTABHTD
B BH/le HenpepuiBHONl BOAHON HHTH, HAYLIEH HenocpeacTBeHilo H3
CJIOA, MpHJeralouero K KOPHeBuM BOJOCKAaM, 3areM [epexojifllei
B KOPHH, OT HHX B cTebe b H jaJjee B JHCTbA. IJTOT BOJAHLIA THXK Ha-
XOANTCA B TOCTOAHHOM (MO BEPTHKAJM, @ TAKKeé H IO ropH3OHTAJIH)
ABHAeHHH. JIBuKeuie OoCYLIECTB/SETCH 3a CUeT pacxoja BJaard pa-
CTEHUSIMI NpH Hcnapesun B atvocdepy H 3a cyeT MNpHXOJa BJaru
(HapammBanua BoAHON HHUTH) NPH  NOCTYNJEHHH BOAL H3 [OUBHI.
Cropocts auzKenust onpejeasiercs HMHTEHCHBHOCTLIO TPAHCHHPALHH,
KOTOpas 3aBHCHT OT HanpsikeHnoctn armocdepuuix napamerpos. Hs
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CKAa3AHHOIO BLITEKAeT PAJ BAAHLIX CJEJCTEHH, B YaCTHOCTH:

— 144 Toro uro6ul 00BOJAHEHHOCTb TKaHel pacteHHii OGblia Jo-
CTATOYMHO BLICOKOH N Mojjdep:KuBajack Ha OoJjee HaAH MeHee MNOCTO-
fHHOM YpoBHe, HeoOXoaAuMO, 4TOOLI pacxojl BOAB JHCThAMH MOJHO-
CThIO MOKPLIBAJICA €@ NPHX0A0M H3 NOYBLL

— TaK Kak J0Jf BOALI, yuacTByiOlWlas B MOCTPOEHHH OpraHmye-
CKOro BeulecTsBd, HHUTOMKHA NO CPaBHEHHIO C TpPaHCNHpallHeii, pacxoi
BOALI PacTeHHAMH oOnpeae/ifaeTcd  HHTEHCHBHOCTBIO TPaHCnupauu,
KOTOpad, cJejoBaTelIbHO, I fABJAAETCS loKazareem crenenu o6BoA-
HennocT (BjaarpobecnevyeHHOCTH) TKaHeld pacTeHHi.

pajuent noTenuHana Baard (ABHKYLULAA CHJAA 1O NepeHocy
BOJALI) coO3jlaeTcs Ha rpaduuax nepexoia M3 OJHOH YacTH CHCTEMDB
noupa—pacrenHe—armocdepa B APYrylo M B npejeaax Kammaoil wact
cuctembl. Ha rpannue nepexojsa uikocTH B map, T. e. Ha rpasnue
CHCTEMBl JAHCT—BO3AYX, OH OOYCJIOBJIEH PasHOCTbIO MEMKAY YRpyro-
CTbIO BOASHOIO Mapa B TKAHAX JHCTHLEB H B OKpysawouem cjoe
BO3/lyXa, a Ha rpaHHlle nepexofa BJard H3 NOYBLI B KOPHH — pas-
HOCTBIO MEHj1y NOTEHLUHAJOM B KOPHAX PACTEHHHl H B NpHJeraioliem
CJI0¢ NOYBHL.

Tak kak npuaeralomWHA K KOPHAM CJ0H NOYBH NOCTOAHHO HMI
APeHHPYeTCH, TO MEXKAY HUM H NOCJACAVIOMIHMH CJ0AMH NOYBE B CBOW
ouepenb o6pasyioTes rpajHeHTH MOTeHUMAaAa Baarn. I'pajueHTl B ca-
MOM pacTeHHH, Tak Me Kak ¥ B OTASJbHEIX €ro 4acTfX, BO3IHHKAIOT
H3-3a pasjHYHO# 00BOJAHEHHOCTH TKaHeH.

[locko/ibKy OTHOCHTENBHAS TPAaHCOHPALNA XapaKTepH3yeT CTeleHb
BAaroofecneueHHoOCTH pacTeHHil, 3aBHCHMOCTH ee OT NOTeHllHaJqa
BJAAr HMEIOT HenocpejACTBenioe MEeTO/AHYecKoe H NpHKJajaHoe 3Haue-
HHE, HanpHMep, Kak OCHOBa A pa3palboTKH METOJ0B OLUEHKH M pe-
FYJHPOBAHHA BOLHOrO pexHMa NOYB M PacTeHHii MO OAHON 3aBHCH-
MOCTH HJH OJIHOBpEMEHHO no HeckoabkuM [77, 125, 190, 295]. [lpu
3TOM OH4EeBH/JHO, 4TO pa3padoTKa TNPaKTHYECKHX  pPeKOMEeH1allu
A0JIAHA OCYILECTBJAATLCA C YUeTOM HCHapseMocTH, T. €. auddepen-
nposanno. Bansnue ypoBHs HenapeHus Ha  BaaroobecneueHHOCTh
PACTEHHH TPY/JAHO NEPeoleHHTh, NOCKOJBKY TPH HHTEHCHBHOIl Hcna-
paemMocTH (3—7 MM/cyT) pacTeHns MCNLWTHBAIOT HEJOCTATOK B Boje
Adxie MpPH YCJAOBHH ONTHMaJbHbIX 3anacoB BaarHw B nouse (Ha ypoBHe
HB). Crenens Banguua wHcnapseMocTi Ha  BaarooGecneyeHHOCTSH
MOMHO NPOHJNIOCTPHPOBATE AaHHBLIMH u3 pabGorw [131]. VYcranoe-
J€HO, YTO TOMATH, BHIpAllHBaeMble B KaMepe HCKYCCTBEHHOTO KJIIH-
MaTa B YCJAOBHAX BLICOKOH Hcnapsiemoctn (Ep = 11,5 Mm/cyr), nonm-
JepiKiBajgH OTHOCHTELHYIO TPAHCHHPAILHIO HA ONTHMAJBHOM YpPOBHE
(T/To = 1) npun noreuunane nousennoii saarn —200 xlla B necya-
Hoit H —400 kIla B cynecuanoit nepuoso-crensoit nousax. [Ipn 3ua-
yuTeabHo MeHbliedn £, (3,0 MM/cyT) cuuikenne T/T, nabGawaanock
JulIb Npu noreduuane sjaarn —700 rlla g necuanoit n —800 klla
B cynecyanoit noysax. Bausinue mucenapaemMocTH OOLIMHO MNPOAOJMKaer
CKa3LIBATBHCH, XOTA o MeHee PEe3Ko, mouTH BO BCeM HHTepBaJe npo-
AYKTHBHOH Baard. JIMwe npu ray0okoM 3aBfjiaHuu pacTeHuil, Korja
YCTRHIA DNONTH MNOJHOCTHI0 3aKPLITHL M PAacTeHH® H30JHPOBaHLl oOT
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armocdepbl, MOTOK BJary B pacrende o0ycaoBjeH raasnbiM obpasom
nouBeHHbBIMH ycaoBHAMH [68].

1.5. BuBOanI

B kKauecTne OCHOBHOIO BLIBOAA MOJKHO KOHCTATHPOBATHL, HMTO H3-
JOXEeHHble B I'JldaBe KpaTkue NpPeACTaBjeHHA o npobdjemax onTHMiza-
IUHH H peryjiHpoBaHus BOJHOO pe:uMa oM M BJaarcobecneued-
HOCTH PacTeHHH CBHACTEJbLCTBYIOT 00 OJHOCTOPOHHOCTH H HEYA0BJCTRO-
PHTEJNLHOM COCTOSAHHH OOJBUIHHCTBA H3BECTHBLIX METOJOB H NHOJIXO0/0B.
HecmoTpst Ha AOBOJIBHO MNPOAQJIAHTENEHYIO HCTOPHIO HCCJe10BaHMI
MHOTHX CHNEUHAJHCTOB PasjHYHBIX HaYYHBEIX JAHCHHNJAHH OHoJOrHue-
CKOro, reorpa(uueckoro W cejlbCKOX03AHCTBEHHOro npodmuieii, npood-
jJema MnokKa ocTaercd Jajieko He pelleHHoil. OO0beKTHBHLIE nNpeino-
CLIJIKH I ee ONTHMaJbHOTO pelleHHsl TOABHJHCHL JAHlUbL C OYeBH-
HBIMH VCNEXaMH TEOPHH M MeTO/AHKH TepMOJHHAMHYECKOro Mno/ixo/a
B COYEeTAHHH €ero ¢ BOAHO-0aJJaHCOBLIM H OHO(QH3IHUECKHM MeTOAaMH.
[TpunuMnn H MeToALl TEePMOAMHAMHYECKOro MOAX0ja NO3BOJAIOT
VUECTh H KOJHYECTBEHHO OIEHHTh COCTOAHHE H MOBEJEHHe BJary
B CHCTeME TIPYHTOBLIE BOALI—IMOYBa—pacTeHHe—aTMoc(epa  Ha
OCHOBE €JHHLIX NPeiACTaBJeHHi H elHHLIMH MEeTOodaMH.

[Tocko/bKy NOTEHUMAJ] BJA4ArH JEKHT B OCHOBE TepMOAMHAMIue-
CKOr0 nojxoja K H3yUeHHIO THAPOMEJHOPATHBHEIX MNpOLECCOB, a J0-
CTOBepHAsl B I[IOJIEBLIX YC/0BHAX HHDOpPMAUHA O HeM Moxer OLITh
NOJyYeHa € HCNOAb30BaHHeM  JOCTATOYHO [IPOCTHIX W HajedHbIX
B pabore MeTOJA0B H YCTPOHCTB, TO NpexKie BCero nepeidaeM K HX
PaccMOTPEHHIO.



nasa 2. METO/bl, CNOCOELI, MPHMBEOPLI M YCTPOHCTBA
AN ONPEAENEHMA NOTEHUMAJIA MOYBEHHOM BITATH

Hamepurs notesunan nouseHHoil Biaarm B npejejax Bceil KpHBOI
Bojoyaepxanua [26] wam B npeaenax ocHoBHON rHAPO(H3HHECKO#N
xapaxtepuernxn (OF'X) [34] oanum metonom nesosMoxxuo. ITosTomy
H3MEpeHHe NOTEeHUHAaAd NPOBOLAT rPYNNoH METOJMO0B, KamAblil H3 KO-
TOPLIX XAPAKTEPH3VETCH CBOMMH TpaHHuamu npumenenus |26, 28, 34,
36, 45, 52, 65, 69, 77, 97, 99, 112, 121, 125, 160, 162, 223, 299, 318].
s u3amMepeHus noTeHuHaaa BJAArM HCNOAb3YIOT: KanW/JaspHO-copo-
IWHOHHOrO norexunana (Pyx) — TeH3HOMETPB!, KaNWAJIAPHMETPLl, MeM-
OpanHble npecchl, NOJHOroO noTeHunasa (Fy)— KpHOCKonmuueckKn, ncH-
XpoMeTpPHYECKHIl, THIPOCKONHYECKHIT MeTOALl U MeToa BiaaroobMeHHBIX
COpOUHOHHBLIX OJIOKOB, OCMOTHYECKOIo noteHuuana (Pgew) — 0OCMO-
METpul  (BJArONOTEHIIHOMETPH), €ro TakikKe MOMKHO pacCYHTaTh Mo
dopmyae

Pucn:Pu R— PJ-:'

2.1. MetogonormMueckme, MeTofH4ecKkne
H KOHCTPYKTMBHBIE ACMNEKThl TEHIHMOMETPHH

B ocuose TEH3IHOMETPHH JGMKHT HCIOAb30BAHHEC TEH3HOMETPOB M
Kanuaaspumerpoe [25, 34, 77, 108, 125, 143, 169, 198, 238, 258, 327].
[Mpununn aAeficTeus  TeH3HOMETPa U KanHWJJIApPHMETpa 3aKJOvaerca
B MOHHAEHHH NOTEeHINa a8 XHMHYECKH HHCTOH cBOOOJAHO# BOALI TEH-
3HOMETpPHUECKOH (KanmujjafapHMEeTpHUuecKoil) CcHCTeMB 10 YPOBHA TMO-
TeHlHag a noYyseHHoii sjaard. Idtu npubopul oYeHb NPOCTHI KOHCTPYK-
THBHO W HajlcKEL B pabote. [lpununnuanbHas cxemMa TeH3IHOMETpa
H  KanuaaspuMerpa BKJIOUAET NOPHCTHIH KepaMHUCCKHH JaTuHK
(pHabTp) HAH NOPHCTYIO MJACTHHY, TEPMETHYHO COCJHHCHHLIE C KO-
NyeoM H MaHOMETpPOM.

2.1.1. Tunbl TEH3IMOMETPOB M OCOBEHHOCTH HX KOHCTRYKUMM

Tenanomerp H KanwAAApHMETP NPEAHAZHAUCHLI A H3MEPEHHS
0II0T0 H TOrO e mapaMerpa — KanuaaspHO-COpOIHOHHOTO NOTEHIH-
aja nouyseHHoH BaarH. Paszauude Mexly TEeH3HOMETpPaMH H Kanujamig-
puMeTpaMu 3akaouaercd B dopme pabouvero jlatunka H B ocobeHHo-
CTAX PACNOJONKEHNA MOCJACIAHer0 KaK KOHCTPYKTHBHOro sJaemMenrta [19].
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Jlaunoe pasanude, no Hawemy Muednw |[77], ABafeTcs uecyule-
crpernpiM. Hetnnnoe pasanune coCToNT B PA3HOM XapakTepe pabotnl
gTix npudopos. lpuumin paboTbl TeH3HOMETPA NMACCHBHBIN, T. €. MpH
YCTAHOBKE €r0 B [OYBY, HOTEHLUHAN BAArH KOTOPOH HHZKE HyJs, CBO-
OojHAas BOJ1a TCH3HOMETPHUECKOH cHCTeMbl Oyier BLITEKaTh uepes
CTeHKH MOPHCTOro KepaMHUECKOro JaTuuka B MOYBY A0 TeX nop, rnoxa
MOTEHILHAJL BJAAry B CHCTEME NOYBA—TEH3HOMETP HE CPaBHAIOTCH MO
gpauennio, Ecau nocie ycTaHOBKH TEH3HOMETpa BLINAAYT AQKIH, TO
BOJA M3 novrLl OVAeT NOCTYNaTk B TEH3HOMETP ONATb e J0 TexX nop,
OKa B CHCTEME [oYBa—TeHIHOMETpP He HacTynHrt pasnosecue. [IpuH-
uun pabotwl KanuaaspuMmerpa, HaoGOpoT, akTHBHHIL: uTOOLI 3aieil-
CTBOBaTh 3TOT npubop, HCOOXOAHMO CO3/1aTh B HEM paspemeHne (pas-
HocTh AaBjaenui). Togabko npu HAAHUMK MexAy npubOpoM H NOYBOIH
rpajHeHTa noTCHUHAJa Kanuaaapumerp paboraer Kawk TCH3HOMETP
|77, 150]. Caeayer TaxKe OTMETHTh, HTO KANHJJIAPHMETP OTHOCHTCSA
K npubopaMm 1aGoparopHOro Ha3HAYCHHA, TOrjd Kak TEH3HOMETP
MOZKHO HCNOAb30BaTh Kak B JabopaTopHuIX, TAK H B NOJEBLIX VC.JI0-
Busix [238, 143]. .

HMagectHo HECKONBKO THNOB TEH3HOMETPOB M KaNHJJIAPHMETPOB,
HalleAWNX NpUMEHEHHe raasHbM o0pasom B Ja00pPaTOPHLIX IKCHCPH-
mentax. INepeuncanm cemb THNOB TeH3noMerpos [77]: 1) Tensanomerpul
C PTVTHBIMH, BOIAHBIMH H CHHPTOBBIMH MaHOMETpaMH; 2) TeH3HOMET-
PHYECKIHE YCTAHOBKHM (IPEHMYUIECTBCHHO C PTYTHLIMH MaHOMETpaMil,
3)TeHszuomeTpul MeMOpaHHOro THNA ¢ JAaTUNKaMu jgapjaeHus; 4) rteu-
3HOMeTphl MeMOPaHHOrO THOA ¢ TIPYKHHHBIMI BAKYYMMETpaMu; 5) TeH-
3HOMETPLlI ¢ MaHomeTrpaMu cHiabdoHuoro tHna; 6) Tensnomerpui-TeH-
3HOCKOTIL; 7) MuKpoTeHznomeTpul. KanuaaspuMerpul TaxkikKe MOMKHO
nojapas/eJuTh Ha HECKOJbKO THROB: 1) kanuanspusmerpu Ttuna Ce-
Kepa; 2) KanuJJspHMETPhl ¢ aBTOMaTHUYECKONH CHCTEMOH KOHTpOJd H
3aNHCH noxasauunii; 3) npecc-kanuaafgpuMerpul; 4) kKanuaasapumerpn-
YECKHE YCTAHOBKH € UHJAHHAPHUECKHMH JaTUHKaMH.

ITockoasky ocnoBHOl 3ajavell 1aHHOrO pasje]a rJjasw sBafercs
aHa/ 3 H3MepHTe. el NOoTeHUHaJa B NOJeBLHIX YCJIOBHAX, TO B [1a.lb-
HeHleM rJasHoe BHHMAHHE VAeJAfeTcd TeH3HoMeTpaM Mnojaesoro
THIA, NPEHMYULIECTBEHHO KOHCTPYKILHH aBTopa.

HaunGosee noanas cBOJKA THNOB TEH3HOMETPOB H HX KOHCTPYKIHH
cofiep:kuTes B MoHorpaduu [77]; 34ech ke Mbl JHUIB KPaTKO OCTa-
HOBHMCS HA HEKOTOPHIX N3 HHX. OCHOBHBIMH KOHCTPYKTHBHLIMH 3J€-
MEHTAMH TEH3HOMETpa #BAAKTCHA: |) nopHeTLil, valle BCero Kepamu-
YeCKHH JjaTtudk  ((PHABTP), BLINOJHEHHLIT B BHAe IHJIHHAPA HJIH
BOPOHKH; 2) H3aMepHTe bHOE YCTPONCTBO (pTYTHLIA, MpyRUHHLIE Han
Jpyroro tHna Bakyymserp) u 3) yerpoiictBo Aaf cbopa u yiagneHus
Bo3ayxa. Bee 3anementnl npulopa repMeTHUHO COCAHHEHHI MEXAY CO-
OO BakyyMHBIMH IUJAAHTAMH, CTCKJAAHHLIMH, METaJJHYCCKHMH IHJH
naactmaccosuiMpn TpyOkamu, B nosesuix BapuanTax Bmecto TpyGOK
H HJ3aHrOB H3IMEPHTEIb JKECTKO 3aKpeneH Ha Kopnyce Tensnomerpa,
npeacrasasoiuium coboil, HanpuMep, NJacTMaccoByi TpyGKy.

[lepBuim npooGpa3oM OTEYECTBEHHOTO TEH3HOMETPA HECOMHEHHO
ABaAeTcs noysenuuiit rurpoverp B. I'. Kopuera [55]. Haanune B GoJib-
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IOM KOJHYECTBE BO3JAYyXa H OTCYTCTBHE BO3/yXOyJaBjuBaTtead cyuie-
CTBEHHO CHHIKAIOT 3KCNJAyaTalHoHHbie KavecTsa storo npubGopa. Ilep-
BLIf OTEYECTBEHHBIH TEH3IHOMETp, NOJYHHBIIHA B CBOoe ppeMA HAH0O0.b-
Y10 H3BECTHOCTHL B Hauleld crpane, 6uia H3rotosJaen K. H. HIHWKOBLIM
[143] na OGase rurpomerpa B. I'. Kopuesa. Hecmorpsi Ha 3HauuTe.b-
Hblil HHTEpec, NpoABJeHHbIH K 3THM npubopam B 20—30-x romax, chae-
JAYeT BCe K€ NPH3HATh, YTO caMu npubopul ObLIN ellle JAOBOJBHO INPH-
MHTHBHBI, H3rOTOBJEHHLIC H3 HH3KOKAUECTBEHHLIX MAaTEpHAJIOB OHH
MJ0X0 JAEpPKaaH BAKYYM H HEPEJKO OKa3biBaJaHCh HCHAJEKHLIMH B pa-
G6ote. B nauane 50-x roios HHTEpeC K TEH3HOMCTPHH 3aMETHO BO3pOC.
Buian paspaboranbl pasaiitble MOACAH TEH3HOMETPOB, CPEH KOTOPbIX
KaK 3aMeTHoe 10CTHiKeHHe cJeayeT orMeTHTb TensHomerpunt M. H. Cya-
niibiga [125], worocanasckuit Tenanwomerp [175], rensnomerp Baakor-
reHa [337], noaesoit Tensnomerp dupmul «Hppomerp» CILIA [77]
u ap. |77, 155, 179, 326, 328].

OrteuectsenHnlit noJsesoii Tensnomerp AM-20-11 [77], k coxane-
HHIO, HE HALIEH CKOABKO-HHOYAb 3aMETHOIO NMPHMEHEHHS KaK Ha npak-
THKE, TaK H AJf HecqejloBaTe bCKux ueseit. [Tpuunuoit aBafeTca HM3-
Kas TOYHOCThH M3MEPEHHS NOTeHLHANa BJaarn o HECOBEPIUIEHCTBO KOH-
cTpyKuuH npubopa.

[TpHHUMNHANBHO HHAR KOHCTPYKIHA HCMNOJIB30BAHA B TEHIHOMETPAX
aptopa (puc. 2.1). Ilonessie moxenn tensnomerpos (puc. 2.18 u 2)
BKJIOYAIOT JATYHK, FePMeTHYHO COGAHHEHHBLIH ¢ KOPNYCOM, B KayecTpe
KOTOPOro mMoxer OLITh HCNoJab3oBaHa oObiunasd nJacrMaccosas TpyOka
nuamerpom 7—17 mm; BepxHsAs uwacte npubGopa sakpeita OOGHYHOI
npotkoi. B Gokopo#t njockoctH npuGopa Ha paccroauun 20—30 mwm
0T npo0KH repMeTHYHO 3aKpenJeH H3IMepHTe b: HJAH CTaHAAPTHLI
Bakyymmerp (puc. 2.1 8), uan prytusii masomerp (puc. 2.12). Ten-
3HOMETPHl NPELeJbHO NMPOCTHl MO cBoell KOHCTpyKunH. OHH XapakTe-
PH3VIOTCA BLICOKHMH 3KCIYATAUHOHHLIMH KayecTBaMH, MOITOMY IUH-
POKO HCMOJIb3YIOTCA A MOJEBLIX HCCJACL0BAHHA H NpPH JHACHOCTHKE
MOJIHBA CEJBCKOXO3AMCTBEHHBIX KyAbTYp [73—75, 77—79, 82—85].

[Tosesuie Moiean TEH3HOMETPOB Npe/lHa3HadYeHbl 118 YCTAHOBKH HX
B CKBaX@MHY, NPOOYPEHHYIO ¢ NMOBEpPXHOCTH nouskl. OaHAKO B HEKOTO-
PLIX CAYUafXx, KOTOpble pacCMOTpeHu HHXKe, npHbopw HeobGXoAHMO
VCTAHABJIHBATH HE BEPTHKAJBHO, 8 MO/ HEKOTOPHLIM YIJOM K MOBepX-
HOCTH TIOYBL! HJH NOYBEHHON KOJOHHLL. B 3THX cayuasx uenecooGpasHo
HCNOAB30BATh MOJE/]b TEH3NOMETpA, B KOTOPOH KOPNVC BhINOJHEeH rHb-
KHM, 4YTO MO3BOJsfeT MpHAaTe eMmy TpedyeMyw KOH(pHTypalHio
(puc. 2.1 a).

CYIIECTBeHHLIM HEAOCTATKOM BCEX THIOB TEH3HOMETPOB SIBJISeTcH
HeoOXOAHMOCTE MEePHOAHYECKOoH pasrepMeTH3auMH npHOOpOB NpH HX
jozanpapke BOJAOH, 0coOEHHO TeX, KOTOPLIE YCTAHABJHBAIOTCA B MO-
BEPXHOCTHBIX ciaosx nousn. [locse aosanpasku Tpebyercst HeMano
BpeMeHH (NpUMepHO CVTKH) AJs Toro, MToOLl paspeskeHHe B TEH3HO-
METpe IOCTHIJIO NPexHHX 3HayeHHid. ITO oO6CTOATEALCTBO 3aCTaB/seT
BEIOPAKOBBIBATDL HACTh 3KCHEPHMEHTAJAbHON HidopMalnu, UTo NpH aua-
rHOCTHKE noausa (oco0eHHO B 3acyllIHBBIX PaioHax) MOMET mnpH-
BECTH K 3anasjlbiIEanHio B ONpeaeJeHHH ero Cpokos. B CBA3H ¢ 3THM
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ApeAjoKeH TEH3HOMETp KoMmmeHcaunowdworo tuna (pue. 2.16), B ko-
TOPOM J103aNPAaBKa BOJAOH NPOHCXOAHT aBroMartHuecku [6, 84]. Asro-
MaTH3alHA J0JHBA BOJALI OCYUECTBAACTCH 38 CUET BBEACHHA B KOH-
CTPYKIHIO TEH3HOMeTpa clle OJHOI0 KepaMmuueckoro QuabTpa, ycra-
HOBJIEHHOIO Ha CTBLIKE BO3/YXOY.1aBJHBATe]d I KOplyca.

a) 6}

I1|II'I'IIIIFJ|II_I1

Tag

Pue. 2.]1. CxeMnl TeH3HOMeTpOB,

a — TeHINOMETD Aa8 JalopaTopHLX wdecaecioBaHnfl, & — xoMnencanuonuuill Tenano-
METP. 8 — TEHAHOMCTP C© DAKYYMMETDOM AJAA NOJEBHX HCCACAORANHA, 2 — TENIHOMET]
C PTYTHHM MAHNOMETPOM AAH NOJAEBLX HCCACAOBANHA: [ — NOPHCTLIA KepaMHMeCKH#
AATUNK, I — Kopnyc, 4 — pTyTHMA manoMerp, 4 — npo6ka, § — BO3AVIOVAQBINBATEL,
6 = O 1) 0 A RO EepaMidecKin ||1|l,rr1_.'l']'|nr T — pPACIUHDPHTEN L KAOHAARpa ManoMeTpa.

lloanutuisaownii kepamMnyecknii GUIBTP BHINOJHSET B TEH3HO-
MCTpEe OAHOBPCMCHHO JjBe (YHKUHH: 3aTBOpa (MM KpaHa) BO3AVXO-
VJAABJHBATENN W NOANHTBIBAWOLIEro yerpoiiersa. PrAbLTP nponyckaer
BHYTPL npnbopa BOAY ¢ pacTBOpPeHHBLIM B HEl Boaayxom. [Toreps Boakl
M3 TeHsHoMeTpa 4epes pabouuil gaTyuk cosnaer B npubope paspee-
HHE, KOTOpPOE «BCACLIBAET» OMpeleJieHHOe KOAHYeCTBO BOALI Hepes
¢uabTp. Hem Gosblle BOALI BEITEKAeT H3 TEH3HOMETpPA, TEM HHTEHCHB-
Hee ero noanuTKa. [1as toro.utobul A0CTHYL NOJHONA KOMNEHCALHH Bhi-
TeKIIeH BOABI, HEOOXOAHMO cOOAIOCTH COOTHOIICHHE NOPHCTHIX Kepa-
MHYeCKHX noeepxHoctelt B npeaeaax 0,5—1,0. Tlpn stom eauununbie
AOJHBE BOALI (OAHH—TPH 3a BEreTaluio) BnoJHe jgonyctHMul. Omu
MOTYT NPHBECTH JHUIb K YaCTHYHOMY YMEHbIIEHHIO BaKyymMa B TeH-
3HoMeTpe, -
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JHAUYNTEAbHLIM  HEI0CTATKOM PTYTHBLIX MAHOMETPOB, NOMHMO HX
XPYNKOCTH, ABJAACTCH TO, UTO B SKCTPEMaJabHLIX YCJIOBHAX, XapakTepH-
IYeMBLIX BHICOKHMH 3HAYCHHAMH HcnapsaeMmocTH Ly 0 HH3KHMH 3Haue-
HHSMH notenunana Py, pTvIh B MalOMETpe BLICTpanBaeTcs B pabouen
KOJeHe B OAHY JHHHIO, H3-38 UYEro CO3aeTcsl ONacHOCThL e¢ «yXo/axs
B kepnyc. das Toro urobot u3GaBUTLCA OT TPVAOEMKOro npotecca o
Janpaske MaHoMeTpa PpTYTbio, B KOMOCHCAUMOHHOM TeH3HOMETpe
(pue. 2.1 6) npeayeMoOTpeH cHCUHAABHLIET paclMpHTe b Kanmuaspa
ManoMerpa (7)., B KOTOPOM OCCAAET ABHZKYILAACHA B KOPHyce pPTyTh.

2.1.2. KoHCTPYKTHBHbIE OCOBEHHOCTH M 3KCNNYaTauMOHHbIe
CBOWCTBA KEPaMMWYECKMX NETYMHOB TEHIWOMETPOB

Kak y#e Om/10 OTMEYEHO Bbille, JABHAKCHHE BOALI B CHCTEME
NOYBA—TEHIHOMETP OCYLLECTBAACTCH Yepe3 CTCHKH NOPHCTOrO Kepamu-
yeckoro aatunka. Ilpm stom ckopocth noroka soaw (u3 npubopa
B Nousy # HaobOPOT) W BpeMs yCTAHOBJAEHHS B CHCTEME paBHOBCCHA
BO MHOrOM 3aBHCHAT OT XAPAKTEPUCTHK 3THX cBocobpasHbLIX «NOJAYNpo-
Hillaemblx» MemOpan. CreHku J4aTUHKA BO BJAAXHOM COCTOSHHH Mpo-
HHUACML A48 BO/ALI W PACTBOPEHHLIX B Heil BeLlecTs, HO HE NPOHH-
naemn (1o onpejesexHoro npeienaa) aas csoboanoro sosayxa. Iloa
3THM IpejlesoM, Ha3niBaeMoM JassenneM GapboTHPOBAHHA, MONHMAIOT

Tatama 2.1
3apucuMocts gaprenun Gapboruposanus (Ps) or paamepa nop
e | Porme | SR | e | SRR | eeuna
66,0 1,32 “ 2.13 40,92 1,06 81,84
00,0 1,72 2,06 42,24 | 1,05 83,16
33,0 2,64 2.00 48,56 {,03 84,48
99.0 3,06 l 1,94 44,88 | 1.02 85 80)
16,5 5,28 | 1,88 46,20 1,00 87,12
13,2 6,60 1,83 47,52 0,985 88,44
11,0 7,92 | 1,78 48,84 | 0,97 89,76
9,4 10,30 | 1,74 50,16 | 0,957 91,08
8,25 100,56 1,60 51,48 | 0,943 092,40
7,33 11,88 | 1,65 52,80 | 0,93 03,72
6,6 13,20 | 1,61 54,12 ﬁ 0,917 95,04
6.0 1452 | 1.57 55 14 “ 0.905 a3 36
5,45 15,84 | 1,53 56,76 0,982 " 97,68
4,72 18,48 1.47 59,40 | 0,869 100,32
4,4 19,80 1,43 60,72 0,857 102,43
4,13 91,12 1,40 62,04 | 0,846 102,96
9,88 29 , 44 | {97 63,36 | 0,835 104,28
BrET 231?5 I |35 ﬁ'd .E’B I ﬂ.EEﬁ Iuﬁ.ﬁ
3,48 95,08 “ 1,32 66,00 | 0,805 108,24
3,30 26,40 | 1,29 67,32 0,785 110,88
3,14 97.72 | 1.97 68,64 | 0,768 113.52
3,00 29,04 | 1,24 6096 | 0,75 117,22
2,87 30,36 B 71.28 0,734 118,80
2. 74 31 .68 ﬂ 1,20 72.60 0,718 121,44
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faBjeHie B TeHsnomerpe, NpH KoTopom Habaojpaercs BHavage npo-
CKOK, @ 3aTeM M noTok csoboaHOro po3iayxa B TeHsHoMmerp [34, 77].
[TosTomy Aanaenne Gapboruposanusa onpejieaser npejaes paboru Teu-
ZHOMETPd H HHKHIOW FPAHHLY BJAAKHOCTH MOYB, KOTOPYIO MOMKHO H3-
MEPHTb C €ro MoMoulbio. 3aBHCHMOCThL jdasaeHud OapOoTHpoBaHHA
(Ps) ot passmepa nop npuseaesa s taba. 2.1. [pyrasa BaxHas 3IKc-
NJAyaTauHoOHHas XAPAaKTEPHCTHKE AaTUHKa — CKOPOCTh (PHJBTPAINK
B HEro BOALI NPH NOCTOSHHOM paspexeHHn. 3TH napametpul obyciaoB-
JEHBI B OCHOBHOM DPa3MEpPOM MAKCHMAAbHBIX .
nop, a CTPYKTypa [OOPOBOro NnpocTpanlcTBa i
(GHUABTPA 3aBHCHT OT HCXOAHOTO MaTepHana "
(rauubl H 100aBOK K HCH) M TEXHOJOTHHH 13-
TOTOBJEHHA (UALTPOB (BpeMeHH W Temiepa-
TYpHl O0KHra H 1p.). ~0¢
Iasaenue 6GapGOTHPOBAHHS W BJIATONPO-
BOJAHOCTh CTEHOK (PuabTpa B 3HAUHTENLHON
CTENEeHH ONpeleasioT KavecTso padoTul TeH- -40
sHomerpa M nosayuyaemoit uHgopmauun. Ipu

Pre., 2.2, MIunamnka notenunana saara (Py) B MoOHO-
JAHTe AepHOBO-NOAZOANCTOR cynecdaHoll mouBsnl, nose-
UIEHHON B yeAOBRHA uuTencusworo wcnapennsn (Mockon-
ckan o). n
f—4 — noMepa TeHINOMETPOA,

[

15 45 T Mun

HCIOJAL30BAHHH TPYNNL TEH3HOMETPOB B OJAHOM 3KCNEPHMEHTE HX He-
06X0AHMO HACHTH(DHUHPOBATL B COOTBETCTBHH C PasMepoM nop jlaTiuu-
kos. Muaue ropops, HeoOXoaumo, 4ToOb BCE AATHHKH TCH3HOMETDOB
XapaKTepH30oBaAHCh IPHMEPHO OJAHHAKOBLIM pasMepoM MaKcHMaJbHBIX
nop [95].

O creneHy BJAMAHHS pasMepa MakCHMaJbHBIX TIOP AATUYHKA HA [H-
HaMHKY Py MOMKHO CyAHTb no AanuuM puc. 2.2. bbiio ycTaHos.jeHO
YeTHPe TCH3HOMETPa, AaTYHKH KOTOPHIX PasaHuya/HCh CBOMMH JIHHCH-
HbIMH pasMepaMH W AHAMETPOM MAKCHMaabHbix mop: 1-it m 4-it TeH-
3HOMETPbl — AaTUHKH Aanyoii 20 cm n amamerpoMm 3 cM; 2-i TeH3HO-
METp — JAaTuHK aanHof 12 em u auamerpom 1,5 eM; 3-i Tensnomerp —
BOPOHKA, Y KOTOPOil NOpHCTON ABJARETCH TOABKO AHO. JlnameTp Mak-
CHMadbHuX nop Aatunkos l-ro w 2-ro TEH3HOMETPOB COCTAB.JA]
0.97 MKM, a 3-ro i 4-r0o — okoao 2 MkM. Jlanuute pue. 2.2 cpuaere/nb-
CTBYIOT O TOM, YTO JHHCIIHBIE pasMepnl AaTUHKA NPAKTHYECKH HEe CKa-
3bIBAIOTCS Ha AMHamMuke Py, 3aTo BAHAHHE HA Hee AHAMETPa MaKCH-
MaJbHLIX NOP BecbMa 3HAYHTECNBLHO.

OcHosoit s kaaccHpukalun GHALTPOB, H3TOTOBAAEMBIX JIJIS MH-
KPoOHOJIOrHUECKOR NPpOMBIUIIEHHOCTH, CJAYKAT Mapka n THN. B coot-
BETCTBHH ¢ KartajaoroMm [ocylapcTBeHHOTO HHCTHTYTa KEpPaAMHYECKHX
uzgeauit (FTMKH) u Xycrckoro kepaMHuecKoro 3asoja HMeeTcs BCero
wecetsb (13 11) Mapok GpuabTPOB, pasaHYA0OIHXCA JHHCHHLIMH pasMe-
paMH, AHAMETPOM MAKCHMAMBHLIX MOP W CKOpOCThIO (huabTpainn. Bos-
pacranne HoMepa Mapku cBHAeTeabcTBYET 00 yMEeHbUIGHHH pasmepa
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MAKCHMAJBHLIX TOP H CKOPOCTH (DHIALTPALLHH H NMOBLIUEHHH AaBJICHHA
OapOotupoBannd; Kamaaa mapka obosmavaercs autepoin @ (Pl, P2,
..o @11). XapaxkTepHCTHKH MapoKk H THNOB (PHABTPOB NpPHBELCHDI
B Taba. 2.2. ®uastpul mapoxk @l u ®2 ucnoabsyior 8 MUKpoGHOJIOTH-
YeCKOH MNPOMBIULIEHHOCTH A4 NpeiBapHTeabHoil duabTpaunn (d =
= 3,0... 4,5 mxM). Puabrput mapku P3 s3ajepmuBaior nojasasiouiee
00/ibLIHHCTBO BHAHMBIX B MHKpOcKon MHKpoGos (d =~ 2 MkM) u 60Jb-
wyio yactb cnop. @uastpel Mapoxk ®5 u P11 xapaxrepuaviorcs Hau-
MEHBIIHMH pa3MepaMH MakcHMaJbHbBIX nop (okosao | MKM), OHH 3a-
Aep/AKHBAIOT BCE BHANMBIE B MHKpPOCKONn MHKpoOGL H clOpbl; TeH3HO-
METPLI € TAKHMH JlaTYHKaMH BBIIEPXHBAIOT pa3spexenne o —80...
—89 klla.

TaGanua 2.2

OCHOBHLIE XAPAKTEPHUCTHKH HEKOTOPBLIX MApOK H THNOB GAKTEpPHANLHLIX
$uasTpos Xycrckoro Kepamuyeckoro sasona [85)

M?ﬁ!-:lll!l{.:h':fpgml ri:ll-:?l?:;n L D S d Ps P T Q
Mapka 7, Tun 5 | Llwanuap |13 1,8 141,6(1,24| 80| —5|1983| 0,018
—1010497 | 0,073
—30| 158 0,23
—50| 96| 0,37
—b0) B8 1| 0,41
—70| 71| 0,47
Mapka 3, Tun la |Uwamuap| 6,2 2,0 92.9|2,45| 30 | —5| 607| 0,056
—30| 510,71
Mapka 3, Tun la |Unaunap | 6,2 2.0 92,912,35| 50 | —5| 814 0,044
—10| 257 0,145
—30 a7 | 0,62

Mapxa 3, Tun la |Upaunap| 6,2 2,0 92,912,13| 80 | —5|3038| 0,012
-10]11213| 0,024
—30| 450| 0,031
5| 278 | 0,056
—60| 257 0,058

Mapka 2, Tun 1a Kouye | 5,0 [,2 31,413,156 60 | —5]1126] 0,032
(nacanxa) —10]| 612| 0,061
—30| 211

0
Mapka 7, Tun la Kowye (19 |2,6--2,0|247,7)|0,95] 80 | —B| 317| 0
—10] 1121 0
—30 491 0,
Mapka 7, Tun la Kouye |19 [2,6-—-2,0|247,7|1,26] 80 | —5]| 360| 0

N
1

—10] 120
—30] 62

[Mpumenanne. 3nech L — gamsa Puastpa, cu; D — prewnnil AHaMeTp, cM;
S — naowans nosepxuocTi, cM?; d — AHAMETP MAKCHMAALHLIX TOP, MKM: T—npe-
mst, ©; Pk — paspewenue, klla; Q — duaptpaist soast 8 OHALTP 13 peseprya pa
(npu Px=—30 klla), a/u; Ps— aasnenne GapGotuposauus, klTa. '
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PacemMOTpHM  HECKO/IbKO  nojapodnee xapakTepHeTHKH QHALTPOB
XyCcTCKOro Kepamuveckoro sasojia. Bee ¢uabtphl Oblian o6beaHHEHB
B LIECTh IPYNMN B COOTBETCTBHH ¢ HX (dopMOil, pa3MepoM H CBOMCTBAMH
(puc. 2.3). Kaxaoii rpynne npucBoeH CBOH TNOPHIKOBBLIE HOMEp.
B rpynnel oTOOpano no HECKOJbKO (HJIBLTPOB, pPasauvualoOUIHXCH AHa-
METpPOM MakcHMaJabHBIX nop. Bee puabTpul Guian HCNEITaHBLI HA dasje-

A A

Puc. 2.3. llopuctne kepamuyeckue [= ]
¢Hﬂh‘l‘phl! (AaTiHEH TEHﬂHﬂMETpDE} d o

pasauqHoR (popmu,
usundpuveckan  dhopma: { = ganna 3
13 cu, anamerp 18 cm; 2 — pauna .y | .2 L ‘) Ly
62 o, muamerp 20 cum: §F— zauna
22 cu, auamerp 3,0 cum. B aude momyca:
g—I1nHa 5 oM, awamerp 1.2—08 cu:

T

f — aanma 19 oM, anamerp 2,6=2.0 ewm. /
B sude aopoMRu: 6 — AHAMETP NOPHCTOrD
nua 4.5 cm. R R OS NS

nne 6apboOTHPOBAHHSA M BJNAroNpoBOAHOCTbL MPH Pa3/IHUHOM paspeike-
Hui. C NOBHUIEHHEM pa3peKeHHsl VBeJHYHBAJIACh CKOPOCTh (HILTPA-
HHH; HaHOOJbIUK{A NOTOK BOALI B TeH3HoMeTp Hal.1101a.cd B0 BCeX
¢uapTpax B HHTepBane  paspemenus —95... —I10 klla. Tax,
B 1-it rpynne ¢uavrpop (popma unauuapuueckas,d=124 MKM) mak-
cHMaJbHOe 3Havenne puabTpauun cocrasuao 0,61 j/4, a ro 2-if rpynne
¢puabTpos (d = 2,36 Mrm) — 0,145 a/u. Ilpu yseauueHnn paspemxennd
¢ —5 no —I10 xlla QuasTpauus pospacrasa B NEpBOM cJjyuae
B 4 pasa, a o sropoMm B 3,5 pa3za. [lo HHTEHCHBHOCTH BJAronpoBoi-
HOCTH BOAh! 4Y€pPe3 CTEHKH KepaMH4YeCKOro AaTYHKA B 3aBHCHMOCTH OT
pasmyepa ero MakCHMaJ bHbIX NOp (MpH PasJHYHOM pasperkeHHH) Bce
¢puabrpel Obiin 00bEAHHEHL! B JBE TPYNMbl, CYUIECTBEHHO pasJjaHudlo-
LiHecH No yray HakjaoHa npamoit Kk abcuucce [Qf (Px)]: uem Menblue
yroa, tem Buimie Koadduuuert ¢uabtpaunn. OOpautaer BHHUMaHHE
CYLieCTBEHHOE pas/iHYHe B 3HAYEHHAX (HJAbTpAUUN B QHALTPAX ¢ OAH-
HAKOBLIMH pasMepaMi Mop, YTO MOKHO OOBSICHHTH pPa3HbiM 00BEMOM
nop GoJblIOro JAHAMETpaA.

[lpy aauTesbHOM HCNOB3OBAHHK KEPAMHUECKHX (PHALTPOB, OCO-
GeHHo B MoOYBax [VIMHHCTOrO rpaHyJOMETpHYECKOro COCTABA, B PE3Y.b-
TATe KOJbMAaTAllHH MOPH MOryT OLTh 3a6HTL WJIHCTHBIMH YacTHIAMH,
YTO MPHBOAHT K YMEHbLIUEHWIO BJATONPOBO/AHOCTH AaTuHKoB. J1as Bul-
FICHEHUS CTENeHH BAHAHUA KOJABMATAUHH NOPOBOTO NPOCTPAHCTBA Ha
BAATONPOBOAHOCTE OLIIH NMPOBE]EHLl crneunasbibie onbiThl. CHauana
onpeneasgy (UILTPAIHIO HOBLIX, He HCMNOJAb30BAHHLIX paHee (uJib-
TPOB. 3aTeM HX HAaCHILAJIH PACTBOPOM [JIHHBI, KOTOPBIfi Mponycka.n
uepes QuabtTp npu pazpemennn —80 klla B reuenne 2 4, nocae uero
KO3(HUHEHT (HABLTPALHH ONpeleasan NosTopHo. B HecsaenoBanuny
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HCITOJIb30OBATH (h”.thTP'HGPGIII{‘_-,’ = _IIIHMETI}UM MAKCHMAJBHBIX Ilﬂj']'
0,97 MM, PesyastaTtnl neesaeioBsannit npeacrapiaens s taba. 2.3.
AHaau3 paHHbix Tada. 2.3 CBHACTEALCTBYET O TOM, YTO HACLIEHHE
PACTEOPOM  IViHHBLL  [OPOBOrO  NPOCTPAHCTBA  (UALTPA TNPHBOINT
K VMeHLIIeninio duabTpaunn Boawl Oogee uem B 10 pas, a pasaedne
Gapbornposanua (Ps) vseanwunsaercss B 2,5 pasa. OuesBngno, 4YTO
yMeHbleHHe (PHIABTPAlIHA B PE3yJbTaTe CYKCHHHA JHaMETpa nop Aar-

Tatanua 2.3

duawTpaua Boibl () uepes crenkH ,uncroro® puastpa (1) u puasrpa,
HACBIILEHHOTO PACTBOPOM TaHHb (2)

TiasTp | LTI T o
Paapemenne,

klla
TC Q afq Pg klla %L Q ala Py klla
—5 706 0,052 —3) SHTE 0,0066 —Tb
—10 386 0,093 —30 2009 0,018 —75
—30 117 0,31 —30 2067 0,017 —75
—50 1597 0,023 —7h
—70 1297 0,028 —T75

YHKA NPH OCAXICHHH B HHX HJAHCTHIX H KONIOHAHLIX YacTHIL 3aBHCHT
OT JAMHAMHKH (MOABHMHOCTH) NOUBEHHOro pacTBopa, COAEpPIKAHHA
B HCM HJHCTLIX M KOJMJIOHAHBIX YacTHII H OT MPOJAOJXAHTE/IbHOCTH MNC-
noJib3osanus puabTpa.

OnbiT H3rOTORJACHHA H 3KCNJAYaTallHd TEH3HOMETpPOB [0Kasan, uTo
HaunGosee palHoHaabHLIMK ABAsIoTes (puabTpel b u 6 (pue. 2.3). Pas-
Mephl roJIOBOK OCTaabHEX GHALTPOB Ovelh HeyAOOHE B SKCMJYyaTallii:
B (huabTpe 3 OoTCYTCTBYET wiTyuep, B ¢guabTpax 2 u 4 mryuep oueHb
KOPOTKHI, YTO 3aTpy/jHser cOOpKY TEH3HOMETpPOR; wryuep ¢puantpa 1
B LeaoM vIoOEH NpH MOHTaMHLX padoTax, HO AHaMeTp ero eJja-
TCAbHO YBeJanunTth jo 2—3 mMm. CaegosaTenbHo, HanboJaee onTHManb-
HLIMH pasMepaMHu UITYIepa cJaeiyer cUHTarth AAHHY 22—24 MM u aua-
metp 13—15 Mm.

HauGoaee npuemaemoii opMoil patynka 408 NOUBEHHO-THAPOHH-
3HYECKHX HCCJaenoBanuii (B OTJHUHE OT MHKPOOHOJOrHYECKHX) ABJA-
eTcd  UHJIHHApHYeckas ¢dopMa, NOCKOAbKY OHAa oOecrneuyupaer Jogee
MIOTHLI KOHTAKT npubopa ¢ nousoi. B 3TOM OTHOUIEHHH KOHYC MeHee
HAJEHKeH; NpPH VCTAHORKE TEH3HOMETPOB, HMEIOUIHX KOHYCOBHIHEE
GHALTP LI, BO3MOKHOCTL o0pa3opaHif BO3JVIIHLIX MPOC/JIOEK H OYCTOT
BOKPYTDI AATHHKA }-‘E!E.'!H'-II[E'!E!ETEF[. [DII.-‘IL-T[TII;J-EGPGI"{II, }" KDTE'[)EIK HGEH’]-
CTEIM HBJIHETCH TONRKO JIHO, }'Jﬂﬁlil}] B 3RCIIVATAallHH HPEHTII‘[ECHH
B JI0OLIX NOYBCHHLIX YCJOBHAX, 0cO0EHHO NPH VCTAHOBKE HX B Bepx-
HHI cJoft HabyxawliiiX Nous HJH NpH HCNOJIb30BAHHH B MeCTKHX apHi-
HbIX VCJOBHAX € 4acTOH CMeHOH YBAAMKHEHHS H BLICHIXAHHH MOUBH,
NpHBOAAMNX K 0Dpa30BaHHIO TpPeLl#H Ha ee [OBEPXHOCTH; Clofa Ke
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MOZKHO OTHECTH H OPraHOreHHLIE NOYBLI, NojABepennuie HabyXxaHno H
ycaake. B rakux ycaosuax 0oJbluoe NopHCTOE AHO BOPOHKH B HAM-
Goableit cteneny obecneyHBaeT KAYeCTBEHHBIA KOHTAKT TeH3HoMeTpa
¢ nousoii [77].

[Ipn m3rorosieHHH KepamMu4yecknx (QHALTPOB — JATYHKOB TEH3HO-
METPOB — K HHM HEOOX0AMMO MNpelbABAATh cjeaywllne Tpedosa-
uug [77]:

1) puapTpu poasus 66T H3rOTOBJACHBI H3 JOCTATOMHO OAHOPO1-
HOH H KavuecTBeHHON Maccul (ramna naioc jodaski) ¢ obecnevenneMm
NopoBOH NOBCPXHOCTH, cocraBasiouei 30—40 % obuielt nosepx-
HOCTH;

2) puabrpul A0aKEL OLTE TILATEJABHO NPOBEPEHL OTHOCHTEABHO
pasMmepa MakcHMaAbHWX nop, JAarjennss OGaploruposanus, oduied
MOpPHCTOCTH i .cKopocTH uabrpaunn. [Nocaeaniow caeayer onpeieanTs
npu paspesmeHnn He mede —40 xlla. Bes sra uudopmauna goaxkna
COJACPKATLCH B [IEPCOHANLHOM NAcopTe Kaxjaioro ¢guasTpa.

[lockoabky 3sHadenns jasjsennn  GapOOTHPOBAHUA W CKOPOCTH
Guabtpanny Hepeaxo OuBalor 6JH3IKHMH Y (HUJABTPOB PA3HEIX MapoOK,
o0beinHennblX B npeienax rpynn ®5—dl1, ®3—D5 u O1—PD3, uHy-
MEpPaLHI0 MAPKH KaK MNPH3HAK CJAeIAVeT NPH3HATh BTOPOCTENeHHOI.
HaoGopor, tin ¢uabtpa xaxk xkaaccudukaumosusii npusnak OGoaee
BaxXeH, TAK KAK B OCHOBE pasiejeHusi (uabTPOB HA THNLI JLOJAHLI
JE€RATh TAKHE CYHIECTBEHHLIC TEXHOJOTHUMECKHE H 3IKCIVATAUHOHHLIE
NPH3HAKH, KK JIHHA | JAHaMETp NopHCTOH NOBEPXHOCTH W lTyuepa,
pasmep MakcHMaJbHBIX NOp, Aasjaende OapOoTHpOBanns H leleBOE
HazHa4yeHue JaTiHKa.

Caeays stuMm noJoenusMm, 6uiaa npeadoxena [95] uwosas xaac-
CHpHKAaLHA (HIBTPOB, B OCHOBY KOTOPOIl mnoJaoxen THN ¢uasTpa
(raGa. 24). Buaeneno 8 Tunos ¢uabTpon, npeiHasHAMCHHLIX 18
THAPODH3HUECKHX H ruapoxuMuueckux (or6op npol NOMBCHHOIO
pactsopa) nccseposannil. [asnas ocoGeHHOCTb AaHHOMO pas/edeHHs
(HALTPOB 3AKJIIOMAGTCH B V3KHX MHTEpPBaJjax JaBJcHHS Gapborupona-
HHA H pasMCpPOB MakcHMaabHLIX nop. Bee 9 tunos oOweiHHeHL B ABe
rpynns Mapok: ®5—®@11 u OP5—>D3. Duabtper mapok 1 u P2 e
BK.TIOYEHL B HOMEHKJATYPY, MOCKOJABKY B NOYBEHHO-IHAPOGHIHYCCKHX
HCCJICNOBAHHAX OHH NMPAKTHYECKH HE Haxoaar npumencuusa. Mexaio-
HeHnl GHIALTPL KOHYcoBHON (opyul. [TopueroeTs yaeanuena ao 30—
40 %, obGweit nosepxuoctn uavrpos. Tune ¢uasrpor 1—5 npeana-
SHAYCHLI NPEHMYIUECTBEHHO JIJIS NOJEeBLIX HCCJeJoBaHui, a THns 6—
9 — aasn  naGopaTopHbiX, XOTH 3TO JeJCHHE H NBJACTCH AOBOABHO
YCJOBHBIM.

Taxknm oGpasom, ueelaeaoBanie TEXHOJOTHUCCKHX, KOHCTPYKTHBHBIX
H SKCHAYaTAUHOHHLIX CBOHCTB MOPHCTLIX KCPAMHYECKHX (DHABLTPOB N
aHa/IH3 3THX CBOMCTB NPHMEHNTENBHO K 3a/1a4aM HCCJCAOBAHHIT B 06-
JACTH FHAPOMPHIHKN H THAPOXHMHH [OYE M03BOAWJIH paspaboTaTh
Gosnee npocTyio M JAOCTYIHYIO KA2CCHOHKAILNIO duabTpos (naruikos)
TEH311OMEeTPOB.
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2.1.3. Cnocobbl yCTAHOBKM TEH3MOMETPOB B MOYBY
M MEeToAbl TAPHPOBKHM

QOBIYHO TEH3HOMETPLI H JApyrHe CT4lHOHApHLIC BJaroMepHLe
yCTpPOHCTBA YCTAHABANBAIOT B MOJEBLIX YCJIOBHAX HA nuollajike, fAB-
JAIOLLEeiCH penpeseHTaTHBHON JAJA BCEro noJs WJIH OTHeJbHbIX ero
yuactkos. PenpesenTaTHBHOCTE IMJOLWIAAKH OMNPeie/siioT NMyTeM pexo-
THOCIHPOBOYHOTrO 06C/Iel0BaHHA TEPPHTOPHH, NIPH 3TOM HAXOAAT TaKKe
H YYacTKH AJAf ONbITHBIX NMJowanok. [lmowaakn A0JAXKHBI ObITh OAHO-
POAHBIMH (OTHOCHTEIbHO BBIOP@HHBIX YYaCTKOB) IO OCHOBHHIM BOAHO-
(pH3HYECKHM CBOIICTBAM [IOUBLL (I'PaHYJOMETPHUECKOMY COCTABY, IJIOT-
HOCTH, BJAroeMKOCTH H Ap.), peibedy MECTHOCTH (C y4eToM Me30- H
MHKpoOpeibedia) H pacTHTEJbHOCTH, IIPH OUEHKe KOTOpOH NpHHHUMAIOT
BO BHHMaHHe ILIOTHOCTb PACTHTENLHOIO NOKPOBA, €ro BhICOTY, (asel
pasBuTHA, a Taxkzxke Mopdogoruueckue MpH3HAKH KyJaeTyphl. Pasmepwl
NJOULAJAKH YCTaHaBJAHBAIOT ¢ YUYETOM pasMellieHHAa Ha Hell GypoBbIX
CKB2XHMH /Uil KOHTPOJbHEX ONpeieJeHHi B/aXHOCTH nousbl, Hal.aio-
JeHHil 3a (QeHOJOrHeH H CTPYKTYPOH ypoikasa. Mo#HO PEKOMEH/L0BaTh
naouwaaky pameposm 10 < 10 m. Tensuomerpol 5 3—4-KkpaTHOi 1OBTOP-
HOCTH YCTAHABJAHBAKOT B CKBAXHHB, Npo0ypeHHbLie MOYBEHHLIM GypoM,
JHAMETD PeMKylULeil YacTH KOTOPOro NpeBhlliaerT AHAMETp AaTtuHKa TeH-
3HOMETpa HA 2—3 MM.

OnHHM M3 HEJOCTATKOB YCTAHOBKH TEH3HOMETPOB B CKBAXKHHEL,
NpOOypeHHBIC € MNOBEPXHOCTH, ABJACTCA BO3MOMNHOCTE 00pasopaHHs
BO3AYUIHLIX NMPOCJOEK MEHAY AaTuHKOM H CTeHkol cxpaxkuHbl [100],
UTO NPHBOJIHT K CEpPhC3IHOMY HapylUIeHHIO HHTEHCHBHOCTH BJaroobMena
B CHCTEME MoYBa—TeH3HOMEeTD. BO3HHKHOBEHHE BO3AYIIHLIX NPOCIOEK
00ycJ/oBJCHO TeM, 4TO Takoil cnocod yCTAHOBKH OCYLIECTBASETCS
BCJIENYI0, ONCPaTOp HE HMEET BO3MOMHOCTH MPOBEPHTh JOTHOCTh KOH-
TaKkTa npubopa ¢ nousoil. [ToAckinKa BLIHYTOR npH OYPEHHH CKBAMKHHBI
IOYBLI E 3230p MEMK/Yy TEH3HOMETPOM H CTEHKOH CKBa)KHHLI /laJeKko
HE BCerla Jaer MOJOMKHTeNbHbIT pesy/brar. KpoMe Toro, B 3THX cay-
1asX AaTUHK TEH3HOMETPa HEeNOCPEeJACTBEHHO KOHTaKTHPYET ¢ MouBOi
HAPYIIEHHOTO CJOMEHHA H CTPYKTYpHLL.

YunTplBas HeAOCTATKH TPaJHUHOHHOIO METOAA VCTAHOBKH TCH3HO-
METPOB, NPEeAJOHKEeHO NOMeIaTh HX B MOYBEHHLIH paspes, oiHa u3 Bo-
KOBLIX CTCHOK KOTOPOIO BLIMOJHEHA JeceHkoH. ITo stomy Mmerony npn-
OOpel pasMellaloT ApycaMH Ha OTKONAHHBLIX ¢ NOBEPXHOCTH IO~
Kax — jeceHkax. JaTuHKH TeH3HOMETDPOB YCTaHABAMBAIOT B BHPHTbIE
MOYBEHIILIM HOKOM AMKH, AHAMETDP KOTOPBIX COOTBETCTBYET AHAMETPY
parynka. [locie yeranosku npuGopa paspes s3achblaioT BHHYTOH W3
HEro no4ysoi ¢ COOJIOJleHHEM OYEepPeAHOCTH PACTOJONKCHHA TreHeTHue-
CKHX IOPH30HTOB B cJjoes. OaHaKo 3TOoT MeTo/l TpyaoeMox. [Tockombiy
TEHSHOMETDH Ha 3HMHHH MepHoA 0ObIUHO YAAMAIOT € TOJSI, TO KONKY
Paspesos H yCTaHOBKY NpHOOPOB NPHXOAHTCA OCYUIECTB/IATh €MKEro1HOo.

[To muennio astopa [90, 92] nauboJsee ONTHMAJBHON H 3KOHOMH-
MECKH leJsecoo0pasHoli ABJSACTCH YCTAHOBKA TEH3HOMETPOB B NMOYBEH-
Hble TpaHlieH (paspesu), apMHpOBaHHLIE KaKHM-JHOO MaTepHaloM
(Tecom, Gerowom, kupnuuem # Ap.). [Ipn apMHpPOBaHHH NOUBEHHOTO
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paspesa ai0biM MaTepHasoM HeoOXOAHMO B HEM Ha oONpejejeHHBIX
YPOBHAX OCTaBJAATH MHKpPOOKHa (oTBepctHs). TensHoMerpnl ycTaHas-
JHBAIOT MOA HEKOTOPLIM yrjaoM (nanpumep, 30°) K noBepXHOCTH NOYBHI.
Taxkoit cnocob yCTAHOBKH MO3BOJISIET AOCTHYDL M10JIHOTO KOHTAKTa JaT-
YHKa ¢ NouBoi 1 o6ecneyHTh HAHAYYLIHE YCAOBHA 3anpaski npuGopos
Bojoii. CxeMa apMHPOBAHHOrO MOYBEHHOrO paspesa mnpHBejeHA Ha

puc. 2.4. B cooTBeTcTBHH ¢ 3TOf
.-ﬂ""g cxemoil nouseHHsbli npoduan 2
sisn g § BCKPBIT 10 TPYHTOBREIX BOJX [; pa3-

peSUF SN
ufindustl o pe3 4 apmupoBaH TecoM J, Ha

(E

gt UELL CTEHKAX €ro pacrnoJiodeHbl TeH-
JHOMETPH & H TepmoMetpul 1.
Bxox B Tpanmeo ocyliecTBadA-
eTcs CBepxy mo JiecTHHIle-Tpany
e (Ha cxeme He nokKasaHa) uepes
JoK 7, 3aKkpeiThiil Kpuikamu 8
- H 9. Ha aue paspesa ycTaHoB-
JeHa rpynrtosas ckpaykuna [4,
' a Ha HEKOTOPOM PACCTOSIHHH OTO

{2 JHA, Ha ojJHoii N3 OOKOBHIX €ro
CTEHOK, PACNOJOMKEH Mbe3oMeTp
— 12, cHaGmeHHBil Kpanom 3.

Ha cpoGoanoii crenke paspesa

e 13
B Puc. 2.4. Cxema apMHpoBansoro mnou-
e | %  pewsoro pa3spesa AJA YCTAHOBKI TeH-
Py e Bt ety 3HOMETPOB.

o6opyA0OBaHbl 3anacHble oTepeTHs [0, mpeanasHaueHHbe Aas A0MOI-
HHUTCABHON ycTaHoBKH mpuGopor, Ha HEKOTOpPOM paccTosHii oT pas-
peaa (okodo 2 M) oGopyjloBana rpyHTOBas CKBaXKHHA 6, npejinasHa-
yeHHad AAf KOHTPOJbHBIX H3MEpPEHHIH YPOBHA rPYHTOBLIX BOJ.

PaccMoTpeHHbll BAPHAHT YCTAHOBKH TEH3HOMETDOB HABJAETCA HaH-
GoJiee ONTHMAJIBHEM C TOYKH 3PEHHA COXPaHHOCTH npuGopoB H 000-
PY/IOBAKHA M YMEHbIUICHHA BJAHAHHA TEMNepaTypbl Ha NOKa3aHHA TCH-
apoMeTpos. [lpeanoxennoe ycTpoficTBO MOKer GLiTh HCIOJIB30BAHO
B TeyeHHe MHOTHX JeT. 3anpaska TeH3HOMeTpOB pacTBOPOM CHHPTA
(cooTHOwenue cnupra # Boabl 1:3 man 1 :4) nossoaser paboraTb
¢ Tensuoverpamu 1 B sumunit nepuox [90].

[Tox TapHpoBKOIl noApasymeBaercf oOnNpeje’eHHe 3aBHCHMOCTH
[OTCHILINAJA NMOUBEHHON BJATH OT BJAAKHOCTH TOUBLI HJH OCHOBHOI
ruapoduanueckoii xapakrepucrnkn (OFX). TpaiHuHOHHLIA cnocod
TAPHPOBKH 3aK/IOUAETCA B TOM, UTO B NOJEBbLX YCJAOBHAX MPOBOAAT
O/IHOBPEMEHHLIC pery/spHbie ONpeje/IeHHs BJaXKHOCTH MOYBBLI H TO-
reHunana paard. Mcnoassysi mapHule 3HAYEHHA MOTEHIHAJ—BJAK-
HOCTB CTPOAT 3aBHcHMOCTb Py (W) [65, 77, 100, 123, 125, 143]. Ox-
HAKO Yy TakKoro crmocofa MHOrO HEJO0CTATKOB; HauboJsee CYMICCTBEHHLIE
H3 HHUX 33KJI04AI0TCH B HeompeLesIeHHOCTH OTPaXeHHs THCTepesHca,
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BO BJAHAHHH f{; HA NOTEHLHA] BJary, a Takz<e B TOM, UTO B TIOJCBLIX
yCa0BHAX J1AJIEKO HE BCerja yAaercs Mpoc/eldTh 3a Py n W Bo BceM
pHTepBaJe TeHsHomerpuueckux onpeaenenni (0.. . —85 klla). B cBasu
¢ STHM TAPHPOBKY TEH3HOMETPOB ualile BCero MpoBOAAT B jgabopatop-
HHIX HJH Ja0opaTopHo-nosesnix yeaosmax [3, 6, 73, 100, 279, 281].
PerOMeHyeMuiil samMp 1abopaTopHblil BapHaHT TAPHPOBKH MOAPOOHO
onucan B pabore [77].

OcnopHble Hexoctarkn gafopaTopHOro Meroja 3akJaioualoTcd
B JLIMTEJIBHOCTH paboT H TPY/AHOCTH co3janns (ofecneueHusi) pasHO-
MEpHOIo pacnpeje/icHusi Biarn B o0beMe MOHOJNTA, OcoDeHHo npH
3HAUNTEALHLIX pa3Mepax Noc/jiejHero W NMpH BHICOKOH HHTEHCHBHOCTH
HCenapeHns ¢ NOBEPXHOCTH TMOYBKL

Kpome TOro, 3THM METOZOM TPYAHO H Aare HeBO3MONKHO MOJYYHThb
gynxunio  P,.(W) B nuHrepsane BHICOKHX 3HaYeHHil TOTeHLHaja
(0... —b xlIla).

HaunGousliero yenexa B JOCTHXEHHI PaBHOMEPHOIO pacnpejefe-
HHA BJard B oObeMe MOHOJIHTA MOXKHO AOCTHTHYTB, €cJi TaAPHPOBKY
TEH3HOMETPOB NPOBOAHTE B BEreTAUHOHHBIX COCYAax C pacTynlnMH
pacrenusmMi. JTOT MeTOA, pexomenjopannbtii asropom 1 M. M. Cyaun-
IHHEIM B Hauajae 70-x rosoe [3], B AanbHeiilleM MOJIyYHa LIHPOKOE
ApHMEHCHHE NpH TAPHPOBKE APYrux BiaroMepuuix jaruukos [77].
CymHoeTh METojla sakjlouaercs B caeiyiouieM. OBpasuel noush He-
HApVIIEHHOTO HJH HAPYUIEHHOro CJOMKEHHH NOMEULAIoT B BereTanHoH-
Heie cocyan obwemMom 10—15 n1, B KoTOpble nocae yriaaxdHeHns 10
HB Bricepalor oxono 40 ceMfiH 3JaKOBLIX KYJbTYP, HampHMep oBca.
JIa npejoTBpallledns HCnapeHHs ¢ NOBepPXHOCTH NMOUBLI COCYJ 3aKphI-
BAIOT NMOJHITHACHOBON MJAEHKOR ¢ OTBEePCTHAMHU /LISl NPOPOCTKOB,
a 1ocJe BCXO/10B — HACHINAIOT elle H CJ0H KPYNHO3eDHUCTOrQ mecka.
OnBIT MOXKHO NPOBOJANTE KAk B 1a00paTOPHLIX, TAK W HEMOCPEACTBEHHO
B NOJEBHX ycaoBHax. OcpelieHHocTb B J1a00paToOpHH J0J12KHA ObiTh HE
menee (5—6)-10° ak. [losHe pacrtenHii Bo BpeMs HX pocra ocyile-
CTBJSIETCA uepes CTekasHHbie TpyOkH (3—4 Ha cocya), yCTaHOBJICH-
Hhle Ha pasanunulX rayOouHax. JIas yckopeHus paccacbiBaHus N0JHB-
HOIl BOAB HA HHKHHMI KoHel TPyOOK npukpensiior HebOABLIOH MelIo-
YeK H3 MapJH ¢ KpynHosepHucThiM neckom. [IpusmepHo B a3y kymie-
HHSl, KOrjla CYMMapHas NOBepPXHOCTB JIHCTBEB [J0CTATOUHO Besnka (s
,0BCca oHa coctasager oxkono 1-10% cmM? na cocyn) H CKOpPOCTbL TPAHCHH-
pauun jpocruraer 500—600 r/cyT, MOJHB COCYA0B NpPEKpallaloT H
C 3TOro BpeMeHH COOCTBEHHO M HAYHHAIOT TAPHPOBKY TEH3HOMETPOB.
Ecan He cyuTars NOATrOTOBHTENBHOIO NMEpHOJA, CBA3AHHOTO C BLIpALIH-
BaHHeM pacTeHuit, TO BeCh NPOLECcC TAPHPOBKH 3aHHMAeT BCEro oKoJo
Tpex cytox. IloxasaHus TEH3HOMETPOB H BJAAMKHOCTb NOYBH H3MEPSHIOT
C HHTepBaJoM 2—3 u. .

Paccmorpum eute ofMH MeTO/] TAPHPOBKH — KalNHJLJISpPHMETpHYE-
ckuit [5, 77, 125, 130, 132]. Dror Meron peajusyercd ¢ HCNOJb30BA-
HHEM mnpejsoxentnoit astopoM cosmectho ¢ M. M. CyanuubinuM xa-
MH/WVIIDHMETPHYCCKOH YCTAHOBKH, NPHMEHAEMOH TakMe W IadA onpe-
Aenenus xkoadduuuenta waaronposonnoctn [77, 130]. Kanuaaspu-
METPHYEeCKasd ycTaHoBKa B CXEMATHYECKOM BHIE [MpeicTaBieHa Ha
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puc. 2.5. O6Gpaseun nousul 6 nomewlaorT B 30aHHTOBLI WK MJAacTMac-
coBLlit cTakau 7, mo ueHTpy obpasua ycraHapJHBalOT AaTuHk 8, rep-
METHYHO cOoefHHEeHHBI ¢ MepHOi GopeTkoit 4, cHabXKeHHOl KpaHoM 3,
H ¢ BakyyMHOH Jauuuedi [I, pryTHeiM MaxoMmerpom J, 0aJsacTHOM
eMKocThio /. ¥YBaaxneddHe oOpasua ocywecrsiasior anbo no METORLY,
onMCcaHHOMY Bhillle, GO uepe3 kepaMmuueckui natuux 8 [5], aas vero
B cHcTeMe co3aaior u3bwiTounoe aassenue (30—40 x[la). Yposens
BOoAL B Gloperke yCTAHABJHBAIOT HA HyJeBoli oTmerke, cOpacuiBaior
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Puc. 2.5, Cxema Kanuanspumerpuueckofi yera-
HOBKH,

JapsjieHHe, H BMECTO HEero c03/aloT MHHepaabHLI YPOBeHb pasperke-
Hus (Hanpumep, —5 klla), KoTopbiii MOAAEPKHBAIOT B TEUYEHHE BCEro
BpeMeHH, HeoOXOAHMOro JJIst YCTAHOBJIEHHS PABHOBECHHA, CBHETEJIb-
crayioulero 00 OKOHYA@HHH BhIX0Aa BOAB H3 o0pasua npH JAaHHOM
ypoeue paspemenud. [locse storo B cHcreme co3palor Apyroit, GoJiee
HH3KHI, YPOBEHb Pa3perKeHus H NPOHIBOAAT HAGJIOLEHHSA 32 BLIXOJOM
BoAL B OlOopeTky. B Takol nocaefioBate/ibHOCTH MPOLUEAYPY NOBTOPAIOT
0 HuMHero npenena pabGorwl Tewauomerpa (—85 klla). B kKonue
onuita o0pasen No4YBbLl CO CTAKAHOM B3BEIIMBAIOT H ONMpEAeslorT ocTa-
TOMHYIO BaaxKHOCTh noupsl. Mcnoaesys sty nudopmaunio, o6paTHbiM
nepecyeToM ONpeaeasiorT 3HaueHHe BJaKHOCTH, COOTBETCTBYIOULEE KaxK-
AOMY 3a/laHHOMY YPOBHIO paspe:eHHd. [Ipu 3TOM NoHH}KeHHe YypOBHSA
paspereHHs cjaeiyer NpoBoAuTHL ¢ warom He Gosee —5... —10 klla.

Jlisi moBLIMICHHMA TOYHOCTH METO]a KanW/JApHMeTpHYeckasa ycra-
HOBKa Oblla ycOBeplIeHCTBOBaHA: cTakaH 7 B HHMKHel vacTH cHaO-
HeH Kanuaaapom 9 ¢ kpauom, a Kk baanactHoi eMkocTH I u Goperke 4
(vepes kpau &) moacoeiaunena «rpebeukar» Il ¢ kpanom 12, mpencras-
aaouias coboil Meraaauueckyw TpyOoky co wryuepoM. C nmomouibio
37Ol TPYOKH CJAHB BOJAL H3 OIOpeTKH MOMHO NPOH3BOAHTL ABTOMATH-
YeCKH (JlOCTaTOYHO JIHIIL nepexJiounTs kpauwt I0 u [2) u Oes pas-
repMeTHsauHu cucreMsl. MojaepHH3HpOBaHHAA YCTAHOBKA HCHOJIb30-
Bama npu paspaborke merofa onpejesenns HB [5], xoropwiit pac-
cMoTped B raase 4. KanuanspuMmerpuueckas yCTAHOBKA MOMET Takke
yenewno npuMeHaTbed NpH onpeaeedun xoadguiuHenra saaronpo-
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BOJAHOCTH, B OCHOBE METO/ld HAXOJHTCH AHAJH3 JIHHAMHKH BbITEKAHUHA
BOALI H3 TMOUBEHHOro obpasiua npH pasJaHUYHOM paspereHHn.

XapakTep 3aBHCHMOCTH CKOPOCTH H 00beMa BBITEKLIEH BOALI OT
jgorapudma BpeMeHH B UEPHO3CMOBHAHOH CynecuaHoH nouse onHcan
g pabore [77]. B npsiMosuHeliHO# YaCTH 3aBHCHMOCTH XapaxkTepHsy-
JOTCSl PA3HLIMH yrJaMH HakJoHa K abcuHcce, CBHIETEJbLCTBYIOUIHMH
O APEHUPOBAHHH PA3JHUHLIX KATErOPHH MOP.

B zakjiouenne OTMeTHM, 4TO H3MepeHHe DUeHb BHICOKHX 3HAUEHMHIi

Py (Bnsots 10 0) MOXMCHO YCIEWHO NPOBOAHThL MO METOAY, ONHCAHHOMY
B [154, 192].

2.1.4, lNMonpaskKM K NOKazaHMAM TEH3IMOMETPOB
M pacyeTr noTeHLMana snaru

B jpanHom pasjesie paccMOTpPEHBLI TOJLKO INOMPaBKH, CRAZAHHBIC
¢ KOHCTPVKTHBHBIMH OCOD@HHOCTAMH TEH3HOMETPOB; O MOnpaBKax,
00yC/IOBIEHHEIX BaHsHHeM (akTOpoB NpPHPOAHON cpeibl, Oyaer cka-
3a”Ho HHxKe (cM. rai. 3).

ITpu M3MepeHHH MOTEHUHMANa BJard TEHSHOMeTPaMH M KaMHJJIsApH-
MeTpaMn Ha Py BoafelcTByeT cToa0 BOJK, coAepkKalluencs B HHX. Bbi-
coTa BOJASHOro cronfa 3aBHCHT OT JAJHHLI MpHOOpa I OT B3aHMHOTO
PACTIOJIOKEHHST €r0o COCTABHEIX YacTeif, NMpeHMYLUIECTBEHHO JaTUHKa U
maHomerpa. [Ipn HCMOJB30BAaHHH TEH3HOMETPOB MOJIeBOro Ttuma (cM.
puc. 2.2 8, 2) nonpaska K HX NOKA3aHHAM COOTBETCTBYET BHICOTE CJIOS
BOMbl B npubGope. Hanpumep, ecan obiilas BuicOTa TEH3HOMETpa cOCTaB-
afet 110 cM u nocaenHHA ycTaHoBJieH B nouBy Ha rayouny 90—110 cm,
To monpaBka pasna 110 em Bom. ct., HaH — 11 klla. ITonpaBka BbIUH-
TAeTCA OT MOKa3aHHH TeH3HOMEeTpa, NMOCKOJBLKY MHAPOCTaTHUECKOe AaB-
JeHHe BOJALl Bceria II0JIQMHTEJRHO, & HanpaBJieHHe ee JIeHCTBHA
coBnanaer ¢ cocywiei cuJoii nousw (Py). [TosToMy HCTHHHOe 3HAue-
Hie Py 6yaer MeHblle NOKasaHusg TEH3HOMETpa Ha 3HAYeHHe MONpPaBKH,
Hamuoro caooxxuee jgeso o6CTOMT C BBEAGHHEM NOMPABOK NMPH HCMOJb-
30BAHHH TEH3HOMETPOB ¢ PTYTHHIMH MaHOMETpPaMH H THOKHM KoOp-
My COM.

PaccMOoTpHM BO3MOMHBE BAapHAHTH NONPABOK, HEPEAKO HMEMILHe
MECTO B NPAKTHKE HCNOJB3OBAHHS TeH3Homerpoe. Ha pue. 2.6 npea-
CTABJCHLI CXEMLI PACHOJIOMKEHHS OCHOBHLIX uacTeil TEH3HOMETpPOB H
KanHJAAgpHMeTPOB.

[Ipu ycranopke teHsuomerpa B nousy (puc. 2.6 @) na Py B uentpe
NATUHKA JEeHCTBYIOT CJOH BoAH, obo3nauenuste xaxk M, mw Hy caon
Boaul f{; m Hy n3anmuo ypasnosemens (H; = H;). Caon soaw H; u
Hy neficTByloT B OIHOM HATIPABJEHHH, 2 HMEHHO B HAINPABJIEHHH [O-
TeHIHa1a, mo3ToMy [, HeobXoAHMO BLIYECTh H3 NMOKA3aHHIl MaHOMeTpa
TeHsnoMerpos (M, ve NpHHHMAETCH BO BHHMAHHE B CBA3H C TEM, UTO
0003HaueHHbI €10 cTOJA0 BO/ AeHCTBYET B TOM K€ HAIPaBJeHHH, 4TO
u Hy). Cnofi Boaul Hy— BesMuUHHA TepeMeHHasd H 3aBHCHT OT YPOBHSA
PTYTH B Manomerpe. [Ipn paBeHcTBe ee ypoBHeid B o0eHx KoJjeHax
MaHOMETpa OHa MHHMMAJIbHA H ONPeNeNAeTCHs TONbKO JTHHOH Hal3eM-
HOH H nojazeMHoil uvacreil TeHsHoMerpa. IIpH MakcHMaJ wHOM paspe-
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Aenun (puc. 2.6 6) nonpasxka Hy makcuMaabia. Takum obpaszom, dop-
MyJaa pacuera Py B COOTBETCTBHH €O CXeMaMH, NpPHBEACHHLIMH Ha
puc. 2.6 @ n 6, HMeeT BHA

Py=H;—H, (2.1)
a)

Hir

Puc. 2.6, Cxembl pacnosoyeHHa OCHOBHHX 9acTefl TeH3IHOMETPOB
(a—a) »n Kanaaaspumerpos (2, d) aaa obocHOBANHA NONPaBOK
K HX MOKA3aHHAM.

I — nopueTeit HALTD TeERIMOMETPAE M NOPMCTAR NJAACTHHA KanuwAaspi-
sMeTpa, 2-— xopayc, J— pryTHEAl ManoweTp, 4 — nouna wuan obGpa3el
DO 8L,



B moJseBbIX HJH Aa00paTOPHBIX YCJAOBHAX TEH3NOMETPBI MOrYT ObiTh
YCTAHOBJEHLI HAa Pa3jHuHOii  BLICOTC KOJOHHLI, & PTYTHbIE MaHO-
MEeTpbl — HA pPA3HOH BLICOTE MO OTHOWIEHHIO K JlATUNKAM H KOJOHHE
(puc. 2.6 8). Ecan aaTunk TeH3IHOMETPA pacnoJoXeH B BepXHeil uacTi
KOJIOHHBI, ¢J10H BOAB [y aeiicTByer B HanpaBjenun Py, a caom BOALI
H; n Hi; B3auMuo ypasHosewnsalor Apyr Apyra. Orciofa nortesuua
onpejesiercs no ypasieunio (2.1). Auanornusas cutyauus cosjpaercs
H MPH YCTAHOBKE AAaTHHKA B HHXKHIOWO 4aCTh KOJOHHLI, & MaHOMeTpa —
B BEPXHIOIO, pasHula 3ak.Jiodaercd JHIIL B a0COJIIOTHLIX 3HAUYCHHAX

Hy=H.+H..

s KanuaaapHMeTpoB XapakTep MONPaBOK HECKOJbKO HHOT mno
CpaBHEHHIO C TeHsHoMeTpaMmH. B papuanTe, nokasanHoM mua puc. 2.6 2,
MaHOMeTp PpacloJOoXeH HiUKe 10 OTHOLIGHHI0 K MOPHCTON naacthuie
¢ noyseHHniM obpasuoMm. Choit Boan I, melicTByer B MpPOTHBONOIONK-
HOM NpPHJIOYKEHHOMY pa3peKeHHI0 HanpaBjeHHH (ABHIKEHHIO PTYTH),
NOSTOMY MOMNpaBKy cJjaeayer npubapiATh K MOKA3aHHIO MaHoMerTpa, T. e.

PH:H3+H=- [22)

B Bapuaute, nmpusefenHoMm Ha puc. 2.6 4, MmanomeTp u obpasen
pacmoJioxeHbl Ha oaHOM YpoBHe, 3aech Hy u H; a raxwke Hy n
(fl5 + I{}) nonapuo pasuul Mexay coboil. Ciaofl BOAbI Hy peficteyer
Mo HanpasJeHHI0 NPHJOXKEHHOTO paspemeHnns, CJEJOBATE/bHO, €ro
Ha/l0 OTHATHL OT NOKasaHuit MmaHoMerpa. Orclona

P.=H,— H.. (2.3)

AHaJH3 NONPaBOK K MOKA3aHHAM TEH3HOMETPOB IIPHMEHHM, 0JHAKO,
TOVIBKO LA YCJAOBHH, KOrjla rpajiHeHT noteduHana (pasperxeHHe) Ha-
NnpapjcH H3 NOYUBLI B TEH3HOMCTP, T. €. KOraa ABHHCHHE BOJLI OCYILLE-
CTBJAAETCA M3 TEH3HOMETpa B Mo4YBy. B mMpHPOAHBIX yCJOBHSX, Xapak-
TEPH3IYEMBIX TNOJHBaAMH HJAH BblllajeHHeM O0CajiKOB, HalpasBJeHHE
rpajiHeHTa NoTeHIHaJ a CMEHIAeTCHA Ha ﬂﬁpaTHﬂE* B cBA3M ¢ 3THM Ha-
npasjeHHe [ABHMeHHA BJaarH Oyaer obpartHoe — H3 IOYBHI B TEH3HO-
merp. B nojobHuIX caydafax AJf BCex pacCMOTPEHHBLIX BhllLe BapHaH-
TOB YCTAHOBKH TEH3HOMETPOB monpaBka Hy HMeeT M0JoMNTEIbHOE
3HavyeHHe H ce HeoOXOAHWMO NpHOABJAATL K MOKA3aHHIO MaHoMerpa (no-
CROJBKY laBJcHHE CJOA BOJAbLI HanpasJE€HO NPOTHB rpajHCHTa MOTEH-
uuana). Orcrona a

PH=H:.+H|- {2'4}

Yro e Kacaercsl KanuJAJAapHMETPOB, TO NOCKOJILKY B NPHHYAHTEb-
HBIX YCJAOBHAX rpafieHT NoTeHuHaJja (paspelkeHHe) Bcerjaa nanpas+
JIEH H3 MOUBL K MaHOMETpY, Xapakrep nonpasok 1 ¢opMyasl Aaf pac-
uera Py CcOXpaHfIOTCA BO BCEX CAyYasX B TOM e BHAE, KaK OHH OMH-
CaHbI.

M3 wussoxensHoro BLITEKAaeT, YTO MpH H3MEpPeHHH P, TeHsnoMer-
PaMi C PTYTHEIMH MadHoMerpaMH (TO Xe caMoe H CO CNHPTOBBLIMI,
BOJHBIMH), NOMHMO MAHOMETPHHYECKOH Pa3HOCTH, HeoBXOMHMO npO-
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BOJAHTH H3MEpeHHs H BOJAHLIX cOCTaBjflOWHX (momnpasok). B paxe
c/yuaes, KaK, HalpuMep, NpH HCMNOJb30BAHHH TEH3HOMETPOB B JIH3H-
merpax [l08], BoAHBIX COCTaB/AAIOUIHX MOTEHUHA A SHAYHTEIbHO
GoJbllie, 4eM B paccMOTpeHHBIX sBapuantax (puc. 2.6). Hacroie H3Me-
peHHsi NMOTeHIHAJNa Ha OOJBLUIOM KOJHYECTBE TEH3HOMETPOB SHAYH-
TeJBHO YCJOMKHAIOT Npouece Kcnayaraunn npudopos, TpedyiOT COOT-
BETCTBYIOIIHX 3aTpar CpeicTs H
BpeMeHH Ha ux oGcayxusanne. [las
obJjerueHus MNpoueaypbl 3aMepoB
ABTOPOM TIpeAdoXeH YHH{HIIPO-
pauneii Meroa pacuera P, [92].
PaccMoTpuM 3TOT MeTO] € HCNOJb-
3oBanHeM HHpopmauun, B3ATOH C
puc. 2.7.

Beejem oGosnauenua: Hs; — ob-
ulas Beicota TeHsumoMerpa, H,—
" paccToAHHe OT 'NPoOKH BO3AYXO-
x yiaapauparensa po padouero aar-
y unka, Hs;— paccrosnne ao pao-
qyero KoJeHa Mmanoderpa, hy — Xo-

[

Puc. 2.7. Cxema naGopartopuoft monean
TEH3IHOMETpA,
I — prymamfl manomerp, 2 — BOZAYXOYAOUHTEAD,

J — npolika, 4 — pakyymMumfi wnawr, § — nopn-
CTHT ARTYNK.

A

Jocroe KodeHo manomerpa. [Ipurnmas f;3a nocTtosaiyio HCXOLHYIO Be-
JUUHHY, JlONYyCKaeM 4TO ee H3MeHeHHe BO BPEeMEeHH CBA3AHO JIHIUB C H3-
smenennem h; n Hy; 3a HexoAHB HYJAb MaHoMeTpa, OT KOTOPOro OT-
CUHTLIBAIOT MAHOMETPHUYECKYIO PasHOCTh, MPHHATA JWHUA, NPpOXOAAULAn
no KacateabHoil B Touke M3ruba V-oOpasHoro manoMmerpa. G yuetoMm
NMPpHHATHLIX jonyulenHid ¢opmyaa pacuera Py npHMer cIelyio-
LIHH BHJL:

Py=h,—h +(H,— H,): 13,6, (2.5)

riae 13.6 — orHocHTeIbHAA NJOTHOCTE PTYTH. B Bhipamenuu (2.5) H;
Momer Owbite npeacrasjaena kak Hy = H.— H,, Toraa ypasHenue
(2.5) npnmer BHA

PH=&_}_—I!1+[H:L_HI_I1=}: lﬂiﬁ' [E'E)

[Mockoabky Januefinoe paclwnpenne pryTH HesnauntensHo (0,6 X
> 10-3 rpan~'), To um moxkHo npenedpeub. [losToMy nokasauusa ma-
HOMETPA MNpeACTABIASETCH] BO3MOMKHLIM CHHMATb TOJIBKO € OJHOrO KO-
JieHa, HanpuMmep mpasoro. BupasuM noxkasaHus JIEBOTO KOJIeHAa 4epes
CYMMY BBLICOT PTYTHHIX ¢T0JI00B 0GOHX KOJEH Kax

L=Ah,+ h,. (2.7)
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[MToacraeus Buipaxenune ansa hy (us 2.7) s ypasHenne (2.6), moav-
YHM

Py=hy— (L —hs) + (Hs —hs— H,) : 13,6 =
—hy— L+ hs+ (Hy— h,— H,) : 13,6. (2.8)

Boinosnus neobxoanmuie npeobpasoBaHus ypasHenus (2.8), noay-
YHM OKOHUATE/bHOE BbhipaXieHHe [AJs pacueTa MOTeHUHAJa BJATH:

Py=2h, — (h,: 13,6) + [(H, — H,) : 13,6] — L=
=[(27,2 h, — hy) : 13,6] + [(H. — H)) : 13,6] =

= |,93h, 4+ (H,— H,): 13,6 — L. (2.9)
OGosnauus soipamenne [ (H:— Hy) 1 13,6] — L uepes C, noayuum
P.=1,93h, 4+ C. (2.10)

Ha ypashenns (2.10) caemyer, 4To nojabeM pPTyTH B NMPaBoOM KO-
JieHe mMaHomerpa Ha 1 MM Baever 3a coboit yepeanyenune Py wa 1,93 mm
(C — noctroannas seanynua). [lpeano:kennsiit Meton Py npH orpaHu-
YeHHLIX H3MepPeHHAX BOAHBIX COCTABJAAIOIIAX NO3BOJAET HCNOJLIOBATH
crennaJbiyio JHHeRKYy, BLIMOJHEHHYIO N0 THMY JorapHpMHYecKo#H.

[ToapoGuoe onucanue JHHeAKH W pacyeTnl 3HaveHnii C NPHBEASHBI
B pabote [92].

2.1.5. Npeaensi 1 AOCTOBEPHOCTb M3MEPEHMA NOTEHUMana enaru
M BNAMHOCTM MOYBbI TEH3IMOMETRAMM

[lockonbRky TeHsHOMeTpLl «paboTalOT» HA BAKYVMHOM TNpHHILHIE,
ABJSETCHA OUEBHAHLIM, UTO HHKHHI npejaen paGoTul TEH3IHOMETpa orpa-
HuuiBaerca | arm. OaHako npakTHYECKH 3TOT MNpejell HEeCKOJbKO
MEeHbIIE 1 COOTBeTCTBYeT Aap/jeHHio 6apboTHPOBaHHSA, KOTOpOe Haxo-
antcA 8 uarepsaie —80... —85 klla npu ycaosuu, ecan pasmep Mak-
CHMa/JbHBIX nop He kpynHee 1—I1,3 MKM. BaaxuocTs NO4YBE, KOTOPYIO
MOJKHO H3MEPHTh C NOMOILLIO TEH3HOMEeTpa, HAXOAHTCH B HHTEpBaJE
or /1B no 0,6—0,5 HB.

Hazemunocts 0 10CTOBCPHOCTD H3MEpeHHSI Py H BJAaXKHOCTH NMOYBHI
TEH3NOMETPAMH 3ABHCAT OT HECKOUIbKHX (DaKTOPOB: KayecTBa KOHTAKTA
AaTuiKa ¢ NOYBoH, HAJHYHA HAH OTCYTCTBHS BOAHO-PAacTBOPHMEX CO-
JIeH, BJAHSHIA TEMIepPaTypsl 0 MJIOTHOCTH MOYBLI, TPAHYJIOMETPHUCCKOTO
cocTtaBa M JIpYruHX CBOHCTBE mouBpl. Muorsve daxropsl BHElHed cpeibl
B TON HAH MHOIl CTEMCHH PACCMOTPEHLl B NOCJACAYIOULHX raasax. 3/1echk
K€ OCTAHOBHMCH JHIUIL HA HHEPUHOHHOCTH M JIJHTCALHOCTH YCTAHOB.IE-
HHSA pABHOBECHA B CHCTEME [0YBA — TEH3HOMETP.

Otr HMHepUHOHHOCTH 34BHCHT CKOPOCTh peaxkuun (cpaboTki) TeH-
3HoMeTpa npun nogupsax v ocaaxax [327], a BpeMs ycraHoBJaeHH#
PABHOBECHS CYIUECTBEHHO BJHACT Ha TOYHOCTh onpeaeiacuus Py u W.
Huepunounoets TensnoMerpa onpefensieTcss pasMepaMu mop Kepam-
“ECKOTO AaT4yHKa, KOJHYECTBOM MNOJMBHON HAH J0XKAEBON BOA, MO-
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CTYnusell Ha rayoHay pacnosoxeHns 1aTYHKa B nouse, H ruapodu-
JNYSCKHMH CBOHCTBAMH NOCAeNHEeH, BJIHAIUIHME HA NJOTHOCTh NOTOKA
Baard. B esda3n ¢ 9THM OJIHO3HAYHO OIEHHTh HHTEPUHOHHOCTbh TeH3HO-
MeTpa He npeacrasaderca Bo3momHbM. [IpakTHka npuMmeHeHHs TeH-
JHOMETPOB B YCJOBHAX OPOIEHHSA NOKasaja, uTo OPH J0CTAaTOYHO
OOHJIBHOM MOJIHBE MOUYBLI ¢ YAOBJCTBOPHTE IbHLIMH (PHALTPANHOHHBIMH
CROACTBaMH HHEPIHOHHOCTh He3naunTepHadA. [loBullIeHHEe NOTeHUnaNA
aarn ¢ —85 po —10 klla npu anctaTounOM KOJAHYECTBE MNOCTYIHA-
el B cJA0H pacnojo:enns Aatinka Boibl  NPOHCXOAHT JOBOJBHO
Guictpo, B Tevenne 20—30 mnu. Oanako GwicTpuiii c6poc paspexenns
B TEH3HOMETpE ellle He 03Ha4aer, 4YTO B CHCTEME NoYBa — TEH3HOMEeTp
HACTYNnaer pasHoBecHe u Py no 3HaueHnio COOTBETCTBYET NoTeHUHaay
Baaru B tensnomerpe. Jleso B TOM, WTO TpaBNTALHOHHO-CTeKalouLas
BOjla OLICTPO «BCACBLIBAETCH» TEH3NOMETPOM, TOrJa Kak MNO4YBa, OKpPY-
AMawuas aatuik npubopa, euie He YCNERaeT YBJAAKHHTBCA 10 TAKOTO
JKe 3HaUeHHs] NOTEeHIHA 1A, KAKOH HMeeT B 3TOT MOMEHT BOJa TEeH3HO-
merpa [77].

A. Kmor n B. [apanep [230] npeanoxuin vpasHenne AJs pacuera
AJUTEABHOSTH Npolecca ypasHoBelUInBanusa TeHsnomerpos. [Ipu Baaxk-
HOCTH TIOYBLI, KOT/la €e BJIaronpoBOJHOCTb BLILIE BAATrONpPOBOAHOCTH
CTCHOK KepaMH4YeCKOro J1aTuHKa, nNepeiBHeHHe BJarp B clicreMme
novBsa — TeH3IHOMEeTP ONMHCHLIBACTCHA YpaBHEeHHEM

dgldt = K (P, — P,), (2.11)

rae dg — KOJHYeCTBO BOAbI, npoueauei 3a nepnoi f; K — saaronpo-
BOAHOCTb CTEHOK JaTunka; P, m Py — COOTBETCTBEHHO MNOTEHIHA,I
BAarH B nouse u TeHsHoMmerpe. Ypapuenue (2.11) wmoikno npuzectn
K GoJiee ynoGHoMy BHAY

In(Py — P;)= 1T 4 C, (2.12)

rie Pr — noteHuna’ BJary B TEH3HOMETPEe K MOMEHTY HauyaJa OmnbTa:
I' — unepunonHoCTh TeH3HoMerpa, pasHaa 1/KS (S — uyBCTBHTED-
HOCTL ManoMmerpa); C — KOHCTAHTA HHTErpHPOBAHHSL.

[Ip# HH3KOM cOjJepyiainy BAArH, KOTjla BJAroNpoBOAHOCTbL MOYBHI
CTAHOBHTCA 3HAYHMTEJIbHO HHXKE BJArONPOBOAHOCTH CTEHOK Kepamuue-
CKOr0 JaTyHKa, MOMKHO HCNO/Ab30BATh APYryio GopMyny 3THX ke ag-
TOPOB

Pl |
P, — P, — 4n RSLT ° (2.13)

rae P; — nmoTeHUHaa BAarH B TeH3HOMETpPe K HAyaJjy mpouecca ypas-
HoBewuBanud; K; — Kosp(HUHEHT BJAArONPOBOAHOCTH MOYBLI (CYHTA-
€TCs NMOCTOAHHBIM B JAAHHOM HHTEpBaJe BpeMeHH); L — AJHHA TeH3HO-
MeTpa: octajbnrie 0003HAYCHHS T€ XKe, 4TO H B ypasHennax (2.11)
n (2.12).

PaBroBecHe B cHCTeME N0YBA—TEH3HOMETD ARJIACTCH OAHHM 13
Haibojee BaXKHBIX YCJOBHI JOCTOBepHOro onpeiesnenust P, OI'X n
Ks. Ecin noKasanua TEH3HOMETPOB CHHUMAIOT 10 VCTAHOBJCHHOTO
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paBioBecHs, TO 3TO MOMET MPHBECTH K 3HAUHTEJbHBIM OlINOKaM npH
pacuere BJAXHOCTH. [To nanusim Tonna [325], snaueHue BJAAXKHOCTH,
COOTBETCTBYIOULEE 33J1aHHOMY HJH NOCTOAHHOMY 3HAYEHHIO MOTEHIIH-
aja, B HepaBHOBECHBIX YCJOBHAX BhIlUE MO CPABHEHHIO- C paBHOBEC-
ueimi. [IpHunna 3storo, no muenuio asropa paborwm [325], 3axkaioua-
eTcid BO BpeMeHHOH W30AAIHH [OPOBOH BJArH B HECTAIHOHAPHBIX
VCJAOBHAX (AJHTENBHOCTH H30JAUHH 3aBHCHT OT KPHBH3HBI CTHIKOBBIX
MaHMeT U CKOPOCTH JPEHHPOBAHHA), a TAKMKEC B HAKOMJIEHHH IOBEPX-
HOCTHO-AKTHBHBIX BEleCTB Ha BHYTPeHHell noBepxHOcTH pasaena taa.
M. Wsaiiaz uoap. [296] usyvuann sasuceumocts Py (W) anda cratHue-
CKHX H JIHHAMHYECK!X VCJIOBHI B rOpH30HTAJALHOH KOJOHHE NPH BMH-
TBIBAHUH M JApexnposanun Bojibl. OHM YCTAHOBHJH, YTO B HECTalUHO-
HapHeix yeiaoBHAx GyHkuus Po(W) orHocHTes K pasiHYHBIM CKOPO-
CTAM H3IMEHEHHS BJANKHOCTH [OTEHIHa,/1ad, 3aBHCAILHM OT TOrO, Ha Ka-
KOM pacCTOAHHH OT HCTOYHHKA BO/LI NPOBOAATCA H3MEpPEHHH.

YuuTLIBAA, YTO 3aBHCHMOCTbL MOTEHILHAJA OT BAAXHOCTH XapakTe-
pH3aveTrcs creneHHo# dyHKIMHEH, MOXHO NOJArath, YTO NPH 3aJTaHHOM
3HAUEHHH BJIAKHOCTH 3HAYEHHE NMOTEHIHANA B JIHHAMHUYECKHX YCJOBHAX
TeM BhIIUE, YeM BHIE CKOPOCTh NMOTOKA Baaru. [loiareepxaenne stomy
Haxoaum B padorax [12, 302], u3 xoTopHX chaeiver, 4TO AHHAMHYeE-
ckne zasueumoctn Py (W) He coBnajaior co CTaTHYECKHMH AJA KBap-
uesoro necka [l2], npudyem pasaHuMs BO3pACTAOT C YBeJHYEHHEM
CKopocTi TeuenHsa xuiakoctu. HaubGonee BeposaTHOH npHYHHOH pac-
xoxaennd dyuaxunit Py (W) apaderca yBesHUYeHHe Kpaesoro yrJaa cma-
YHBAHHA NPH NOBLIIEHI CKOPOCTH NOTOKA BJaarun B o6pasue. Jlnnamu-
yeckHe kpaesble yriau cMmauuBanua [12] GoJbuie CTATHCTHYECKHX H
YBEJAHYHBAIOTCA NPH POCTE CKOPOCTH TEYEHHA BJArd vepes ucnapaio-
HLYIO NOBEPXHOCTD MOYBHL.

Taxknm obpasoM, kparTkoe paccMOTpEHHE BONPOCOB HHEPUHOHHOCTH
H PABHOBECHS B CHCTEME NOYBA—TEH3IHOMETP CBH/AETEJNBLCTBYET O TOM,
YTO JIOCTOBEPHOCTh TEH3HOMETpHuUecKoit HHMOpMAUHH BO MHOIOM 34BH-
CHT or paszpaboTaHHOCTH METOAHKH HX HCMogab3osanHs. HMsmenuo mno-
3TOMY MBEl H yAeJsieM BONpPOCaM METOAHKH BEChbMa 3HAUYHTEbHOE BHH-
Mauue.

2.1.6. Metopel onpegenenus noTeHuuana snaru
B KanMNNApHOM Kalime M rpyHTOBLIX BOAax
M YPOBHA rPYHTOBLIX BOA TEH3UOMETPAMM

Hlamepenue norteduuana Baarn B KanwaasapHoH kaiime (KK) wu
FPVHTOBEIX Boaax (I'B) uueer czowo cneundury n ocobennoctH, obyc-
JOBJIHBAIOUIHEC HEOOXOANMOCTE CHEUHANBHOTO PACCMOTPEHHA METOAHKH
pacuera noreHinana. OJMHOBPEMEHHO C 9THM NPEACTABJACTCH UEneco-
O0pasHLIM 3aTPOHYTH BONPOC 00 HCMNOJAL3OBAHHH TEH3HOMETPOB M4
H3Y4YeHHs AHHaMHKH TPYHTOBLIX Boa. Ilochenunee tem Gonee HenGXo-
AHUMO, YTO 3TOT BOIIPOC ABJAAETCA B CYULHOCTH HE HCCAeJOBAHHEIM, 2
napannenasHas HHbopmannus o P, B 30He aspauun H 06 YpOBHE IpyH-
TOBBIX Box (¥ B), moavueHnas oAHHM H TeM e METOAOM, MPeacTas-
JAETCH BecbMa IeHHOIl.
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B yecaosHsix 3aMeTHOro BOJAHOTO jJedHIIHTAa NOYBEHHOH BJATH Ma-
HOMeTpHUECKas PasHocTh (MOKasaHMA TeH3HOMETpOB) Bceria no abceo-
JIOTHOMY 3HAYEHHIO NPEBbIIIAET 3HAUeHie nonpabkn. B kanuaJaapHOH
kaliMe, ocoleHHO B ee cpeiHed H HUHA{Hell 1acTAX, MaHOMeTpHYeCKad
PA3HOCTh HEBEJMKAa H HEPEIKO 3HauiTeasHo MeHnplle nonpasxu. Ilo-
ITOMY [ipH pacueTe MOTEHIHANA ONHCAHHLIM BblIE METOA0OM OH NOJY-
YACTCH NOJOMHTeNBHLIM 8 OTJAHYHe oT P, B HeHACHIULeHHOH 30HE
NMOUBLI, (jlé OH BCEria MeHbile Hyas (T. €. oTpHUATebHbIH). Pu3Hue-
cKas CYLLHOCTL NMPeIOMHKEHHOr0 MeTojla Oonpefe/entisi MNOTEHUHAaNa
B KK n I'B namoctpupyetcst puc. 2.8 1 cBOAHTCA K cae/lyloliemy.

Pue., 2.8, CxemMa YCTAHOBKN TeH3HOMETPOB B TPYHTOBBIE BOALI N COOTHOIIEHIE
vaHoMeTpiiueckux pasnocteil (Hua 1 Hup) B ruapocrarnueckofi nonpanei (Hq).

! — aatenk, 2—kopnyc, J— npofiva, 4 — pryTHmA ManoMeTp, 5 — NOBEPXHOCTE MOYBH,
L —rayfuna ycraHoBKn TeHanoMerpa n nousy: My, R, h;— ¥TB oF neBepxiocTi ‘nodBM.

[lo mepe ypeanueHHs COAEpPIKAHHA BJarm B CJj0oe YCTAHOBKH daT-
YHKA TeH3HOMETpad MOTEHIlNaJ] BO3pacTaeT H NPH BJamHOCTH, PABHOH
[1B, npubanzaercs K Hy.110 (B neHabyxalolleii He3acoaeHHOH nmouse).
OaHaxko NMOKa3aHHs TeH3HoOMeTpa B 3TOT MoMeHT Oyayr Oy.blue HyJas
i COOTBETCTBYIOT BLICOTE €051 BOJL B TeHsHoMmeTpe. B aanbuHeiimewm,
HANpUMep, MPH MOAHATHHU TPYHTOBHIX BOA HA YPOBEHb PACMOJOMKEHIS
natunia, n ocobenHo NpH ycTaHorjeHun I B Buiile JatyHkKa, TMoka-
3aHUA TEH3HOMEeTpPa NPOJOJIKAIOT YMEeHbUAaThCA 38 cuer «cpabdoTKH»
NONpasKH, T. €. TOH 4acTH MaHOMETPHUYECKOH pasHoCTH, KoTopas obyc-
JOBJEeHa jJaBJeHHeM BoAbl B TeHzuoMmerpe (pHe. 2.8 6). OTciona cae-
Ayer, 4TO HyJeBOe IokaszaHne TeHsHoMerpa (mosiHas «cpaloTka» no-
NpaBKW) HACTYNHT TOrja, KOrjia BLICOTA CJO0A BOALI Hal AaTUHKOM
TEH3HOMETpPa CTAHeT paeHoll BHCOTE CJOA BOAB B TCH3HOMETpE
(puc. 288). Ilpn apanvHelileMm nosbilieHHH & 1'B maHoMerpHueckas
pasHocTh Oyjer npeactanaTk coboit yiKe pasHOCTb MEH/Y yPOBHEM
PTYTH B <«xoJoctom» n pabGoueM KoJeHax MaHoMmeTpa (puc. 2.8 2).
[ToauepkHeM, 4TO B HEHACLIILEHHOH NMOUYBe MAHOMETPHYCCKAS DA3HOCTH
onpeaensierca HabGopoT: ypoBeHb pTyTH B paboueM KOJEHE MHHYC
VPOBEHb PTYTH B «XOJ0OCTOM» KoJeHe madHoMmerpa. ManomerpHueckas
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pa3HOCTb 1A HEHAcLIleRHON nouswl (Haakanuaspasi 3oHa) ob6osHa-
yeHa Ha pHc. 28a—s8 kak Hu,, a ana yeaosui I'B — xak Hyg
(puc. 2.8 2).

B cooTseTeTBHH C W3JI0MKEHHBIMH NpeacTaBJeHHAMH MeTOJHKa pac-
yeta MOTEHIHAa M YPOBHA TPYHTOBLIX BOJ ONpEIe]AeTCH COOTHOIIe-
HHeM abCoNIOTHEIX 3HAUYeHHH MaHoMerpHueckol pasnoctd (M., uam
Hyn) n nonpaeskn My M3 ckaszanHoro BLITEKaeT TakiKe BaXKHOe cjef-

Tabanua 2.5
PacyeT moTeHuHana Biard 0 YIrB no nokaszaHHaAM TEH3HOMETpPOB

CooTHOMIEHKE MaHOMeTpHYeCcKofl paIuoCTH M MONpanRKH

EEDIF:JH'I POCHMETa
B, H, =i
Y pasnenne aan Py Px=— (Hya— Hy) Px=10
Y pasnenne pan ¥YI'B L 4 Py L
COOTHOICHIE MAHOMOTPHYCCKOR DAIHOCTH H MonpsaaEi
BapuanT pacueta H_ . el)
Hun<Hy S Hypn >0

Vpapnenune nas Py Pe=+4 (Ho—Hus) | Pe=+4Ho | Pe=4 (Ho+ Huzn)
Y pasuenne naa YIB L— Py L—Py L — Py

CTBHE, Olpejensiollee MnoJoyKeuHe Hyaa TeHsHoMerpa. Hepeaxo 3a
HYJib NIPHHHMAIOT PABHOBECHOE TMOJIOMKEHHE PTYTH B JIEBOM H NpPaBOM
Kosesax manomerpa. Ha camom nmene 3a pabounit HyJab MaHOMeTpa
c/lejlyer NPHHHMAaTh TaKOe MOJOKeHHe PTYTH B ero KoJeHax, pasHuua
ypoBHeil koTopbix Obla 6B paBHOH MOTMpAaBKe, T. €. BLICOTE CJA0A BOJH
B TeH3HoMmerpe. Merojauxka pacuera noreHunana saaru u ¥IB nano-
crpupyercs taba. 2.5.

B cootBeTcTBHH ¢ AanHbiMu Taba. 2.5 A8 yCa0BHIT HeHaCHILEHHOH
(HapkanuaasipHoil) 30HBI MaHoMeTpHyeckas pa3HocTe GoJblig MO-
npaBKH, pacuer notenuuana n YI'B npoBOAHMTCA MO YpPaBHEHHAM:

Py= —(H,,— H,), (2. 14)
YIB=L- P, (2.19)

B Tex cayuasx, koraa I'B HaxoJdTCHA Ha YpOBHE HHMHEH 4acTH
hatuika TteHsmomerpa (Hy; = Hy), noxasanug nociaemHero cooTBer-
CTBYWOT monpaske, noTeHuHay pases 0, 1. e.

P,=0, (2.16)
YTB=L. (2.17)
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[Mpu nosuimennn I'B no hy (puc. 2.8 6) nonoKuTe bHAA MaHOMET-
PH'—IECHHH I\EEHUCTE MEeHbLUE Hﬂﬂ]}HHHH. E.-.PH ONpelejIACTCH KdK

Py=+ (H,— Hys), (2.18)
YIrB=1L—P,. (2.19)

IMpu noausitun I'B Ha Buicoty, pasuyio My (puc. 2.8 8), ManoMer-
pHYEeCKHe Pa3sHOCTH paBHbl HY 10, T. €. Hy: =0 u Hya = 0. B 3toM
cayuae

P.=+H,, (2.20)
YIB=L— P, (2.21)

[lpu naasuefimenm nosuiwienun ¥YI'B (¥IB = H,) nonoxurennHan
MaHOMeTpHUecKasn pasHocTb Oyaer Gosabie 0 M OTpaxaercs B «X0J0-
CTOM» npasBoM Ko.eHe MaHometrpa (Hu.). B TOM cayuyae noredmua
BJArH onpejensercs no ypasHeHHIO

Pl[ S _[_{Hﬂ +- Hun]- [2'22}
VYIBw=L —P, (2.23)

B coorsercrauu ¢ puc. 2.8 u taGa. 2.5 Bce Apyrue BO3IMOKHEIE MO-
Joxenns I'B naxoasarca Memxay ypoBHsMH, onpejenseMblMH fy u h;,
a HX pacueThl, TAK e Kak M pacyeTn Py, OnHChBalOTCA ypaBHEHHAMH
(2.15)—(2.24). OusujaHo, uTO KOrja cyMMa NOTEHUHAJa H NMONPABKH
craver pashoii L, To ¥I'B «Buifizer» Ha nosepXxHocTs. OAHAKO H3Me-
peuiie P, n ¥I'B TeHsnoMeTpaMi, OCHAlLEHHBIMH BaKYyMMETpPaMH,
B TEX CJAy4asx, KOrja NoJo:KHTebHOe 3HAYeHHe NOTeHuHana npubau-
HAeTCHd K 3HAYEHHIO TIOMPABKH, HE NPEJICTABIACTCH BO3IMOMHBIM. ITO
CBfi32HO C TEM, UTO BBHICOTA C/10f BOJALI B TEH3HOMETpe, a OTClo/la H TH-
ApocTaTHueckad nonpaska, Goabuie rayOHHB YCTAHOBKH TEH3HOMETpA.
B taxkom cayuyae usmepenusi nortenuuana u YIB repsaior Quanueckuil
cMBICa, HOO UX 3HAYeHNs OKa3LIBaloTcA O0JblIe BHICOTLH MPOMOUYEHHOIO
ciod noysbl (GoJblie riayOHHBI yeTaHOBKH TensuoMerpoB). Ipu me-
M0.16308aHHH TEH3HOMETPOD ¢ PTYTHHIMH MaHOMETpPaMH 4YacTh BOLHOIO
cJ10s1 B Kopriyce npnbGopa KOMAEHCHPYeTCH CJ0eM BOjAul B paboueM Ko-
JieHe MaHOMeTpa.

B weroanueckoM n NMPHKIAAHOM OTHOLIEHMSIX BAXHBIM SIBJASETCH
TaK/e pelleHHe BOMpOca O TOM, ¢ KAaKOil HMEHHO OTMETKH JAATYHKA
HaynHaercs nposAsJeHue (Bosaeficrsne) I'B wa noresuuajn: ¢ camoft
HHXKHEeH YacTH, ¢ CepeiHHBl HJAH TOALKO B YCJAOBHAX ero MoJiHOro 3a-
Tonaenna? s peuiedust 37oro ponpoca, a Takixe AJs NPOBEPKH MPH-
DEJIeHHBIX BbllUe YPaBHEHHIl TeH3NOMETpBl MOMellajn B pesypsyap
¢ BO10i Ha pasHble OTMETKH ero jaruxa. PesyJsbraThl 3THX Hecaeno-
BaHHil npusejenst B Taba. 2.6.

I3 ananusa pauubix Taba. 2.6 caelyer: B Tex cJayyasx, Korzaa
A4TYHK JHlIL CONPHKACAETCA C BOJIOH, TEH3HOMETPH MNOKAa3LBAaIOT
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OTPHILATE]EHOE 3HAYEHHE, HHAYe FOBOPSA, HA NOKA3aHHA TEH3HOMETPOB
BO3/EHCTBYIOT OJAHOBPEMEHHO H IPYHTOBBIE BOABI, CTpeMslHecH NpH-
BECTH IIOTEHUHAJ] BOJAbBI B TEHH30METpPe K HYJI0, H HCMNapeHHe BJjaru
C NOBEPXHOCTH AATUHKa B arMocdepy, o6ycaoBaHBalONIEe OTPHIATE b
Hoe snauenne Py OueBHAHO, YTO nocjeaHee BosjeiicTeue OJaaroraps
GosblieH HCHapAIOULel NOBEPXHOCTH AaTUHKA, HAXOASMILErocss B BO3-
Ayxe (MmO CPABHEHHIO ¢ TOH €ro 4acTblo, KOTOpAad HAXOAMTCA B BOjE),
Builte BanaAnna [B. Takie o4eBHAHO, 4TO ecad OBl TEH3HOMETDP B aHa-
JOrHUHBLIX YCJ0BHAX Haxoawica B KK, To noresunan saarn 6bul1 6wl
pasen Hy/qi0. Ilpn morpyixennn gaTuHka TEH3HOMETpa Ha [OJOBHHY

TaGama 2.6

Mokazanus TeHaHOMETPOR (CM BOJA. CT.) NPH YCTAHOBKE HX B BOIY

I‘:::.rf‘-m{a NOrpyHedds JATHHKS B BOOY © yUeToM erc BLICOTM, &M
TE‘HE-I'T'!'!'-H‘TTJ-
0 3.5 7 I 27 ar
L-ii —8.,2 44,2 +6,8 +12,0 +23,0 +34,0
2-i —8,2 +2.7 +6,8 +15,0 +24,0 +36,0
3-ii —8.2 42,7 +6,8 4-15,0 +25,0 +36,0
Py —8.,2 43,2 +6,8 +14,0 +24,0 +34,7

H Ha noJany ero seicory (rpadut 3 U 4 taba. 2.6) nokasaHus rteH-
3HOMETPOB NPAKTHUECKH COBNAAAIT CO 3HAUEHHEM BBLICOTHI CJ10 BOILIL.
To ke camoe MOMHO CKasaTth H O BapHaHTax, Korja cJoil Boibl co-
craBasia 17, 27 u 37 cm (¢ yuerom BbicoTHl jgatunka). MaxcumaasHoe
pacxoxjienHe MOKA3aHHH TEH3HOMETPOB CO 3HAYEHHEM YPOBHS BOILI
He npeBnilaer 1,3 cm Box. cr. Orciofa chaeayer, uTo npH pacyere I1o-
npaski (—FHp) #eoOXOAHMO yuHTHIBATH H BHCOTY dartunka. Orpaike-
HHE BbLICOTHI CJIOA BO/Jbl, PACIOJIOHKEHHOH B npeaejax yCTaHOBKH JaT-
YHKa TEH3NOMETPa, B €ro NnokasanHfAX XapaKTepH3yeTcs BLICOKON Tou-
HOCThIO.

Caeayiouiit 3Tan nposepkH NpeiJo:KeHHOro MeTolda NpOBOANIN
B CleUHalbHOH JIH3HMeTPHYeCKOH ycTaHOBKe, cXeMa KoTopoil npejacras-
JeHa Ha puc. 2.9. Ycranoska npeacrapiaser co00fl MeTaNIHYECKYIO
€MKOCTB, NMOKPLITYIO ¢ BHYTPEHHell M BHellHell ¢TOPOH H30JALHOHHLIM
martepHajsom (ryaponom). EMxocts Obiia 3amonHeHa ajijiloBHajbHON
JYTrOBOH cyriannucroil mousoil (Mockosckas 064.) caoem 0—60 cuM.
B HuxHell YacTH yCTaHOBKH pasMellajach Necuano-rpapHiinas  3a-
coinka aas I'B, ypoBenb KOTOPBIX MOAJEPIKHBAJCH HA PA3HLIX OTMET-
KaX NOYBCHHOrO NMPO(HJA NYTEM BEPTHKAJBHOrO MepeMelleHHs TapH-
poBanHoOH OYTHIJIKH, 3aKpeNyIeHHOH Ha jAep:karene. KommeHncauus rmno-
Tepb BOAbl M3 I'B Ha ucnapeHHe OCYUIECTBJANACHE aBTOMATHUECKH 34
CUET rpajHenTa NOTEHIHaaa BJaru B cucreme arMmocdepa—a3oHa aspa-
UHH—TpYHTOBbLIE BOALL. Boaa u3 rapHpoBauHoi OyTeiau 10 nocrynagia
B TPYHTOBbLie BOALI MO WLIaHry 9, umeouwemy nepdopauuio B 1ol
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4YacTH, KoTopas pacnoJoixena B sone [ B. Pesyabrarol AJHTEIBHBIX
HecJIeI0BAHHH nipeicTaBiedsl B Taba. 2.7.

B cootseTcTBHH cO cxeMmolt pHc. 2.9 B paBHOBECHBIX YCJIOBHAX ObIIH
cMojenHpoBansl  uvernlpe Bapuanta YIB. [lpun stom TeH3HOMETpPHI
B TeUECHHEe ONbLITa NMOCTOAHHO HAXOAHJHCH HA pPa3HLIX YPOBHAX OT MO-
BepXHOCTH. [TosyueHHble JaHHbIE CBHACTENBCTBYIOT O TOM, YTO BO BCEX
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Piic. 2.9. Cxema ycTpoficTBa ANA H3YUEHHA KanHAAAPHHIX HBJACHHUR [O4Ben-

HONl BJars.
| — apeHamHan 3achinxa, 2 — npesomerp, § — quasTp, 4 — nousa, § — MeTaAAHYECKaR
eMKOCTE nbicoTofl 670 MM u amaMerpoMm G600 s, 6 — TeHauoMetp, T — npobka, § —

rpofinuk, 9 — wmaaur, [0 — tapupomangan OyteiAb ¢ Bofofl, /] — noAcranka,
[? — kpan nee3oMeTpa.

BapHAHTAX M B noasapuanTax (no Y/'B) ¢ yuetroMm rayOHHbBl YCTAHOBKH
JaTyiKa TEH3HOMETDPOB [OKa3aHHs NOCJeAHHX JO0BOJLHO TOYMHO OTpa-
Kalor uamenenne Y B. Enunnunbpie OTKJIOHEHHR 3HAYEHHH NOCAEIHHX
M [oKasaHHil TeH3HOMETpPOB He BHLXOAAT 3a npeaeas 2,2—
2,7 ¢M BOA. CT., GOJBIIHHCTBO e HX HaxoAuTcA B HHTepBaje 0—
1,7 ¢m BOA. cT. YunThiBasl, Y4TO TOYHOCTH H3MEPEHHA NOTEHIHAMNA BJATH
TEH3HOMETPAMH C PTYTHBIMH MaHOMETpaMH He npesbillaer 11—
2 MM pT. cT. (1,4—2,7 cMm BOA. €T.), MOMHO NPH3HATh, YTO OTKJIOHEHHS
HaXOJAATCS B Mpejenax TOYHOCTH H3MepeHHA. [10 JaHHBIM 3THX HccJe-
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Tabanua 2.7
CooTHOomeHHe NoKasauuil TensHomerpos M YIB B paBHOBECHBIX YCAOBHAX

YIB, e Caofi noau Hajg P acxowm genne

Bapuaut onelta | gy m“pxcﬂlm AMrTREoK (H), P, tM BOA. T “"':’:ﬂiag .h:c:iH-
1 -if 57 43,0 +1,4 1,6
+13,0 —10,9 2,1
—22,0 —21 .8 0,2
—32,0 —29.9 21
2-1 20 +10,0 ~+12,2 2,2
0,0 0,0 0,0
_"151{} _‘IE|D {}nﬂ
_-251[} _2'4]5 DIE
3-it 34 —26,0 +28,6 2,6
+16,0 +13.6 2,4
+1,0 +1,4 0,4
—11,0 —l12,2 1,2
4~ 25 —+35,0 -+4-36,7 1,7
-+-25,0 +24.5 0,5
+10,0 -+=10,%9 0,9
0,0 —2,1) 2,0

noBaxuil, Henoab3ys ypasHedus (2.15)—(2.24), mnpoussejseds pac-
yeTel &'I'B (Taba. 2.8).

[IpusejenHble JaHHBIE CBHAETEJIBCTBYIOT O TOM, YTO CXOXIEHHE
pacueTHLIX H 33/ aHHLIX 3HaueHHil &/ B BnoaHe yAOBJETBOPHTE/IbHOE.
[Tposepka npeasoKeHHOro MeToja MPOBOAHIACHE M B [MOJe, B yCJIO-
BHSIX O.IH3KOr0 OT MOBEPXHOCTH 3aJeraHus rpyHToBbX Boj (taba. 2.9).
AHanu3 3THX A4HHLIX NOKA3LIBAET, YTO B YCIOBHAX IJABHOIO, Me/JeH-
Horo uamenenus &I'B npuMeHeHHe METOJd fABJETCA BIIOJIHE LEJeCo-
o6pasHbiM. B yciaoBusix GBICTPOro NOAHATHA H cnaja ['B pacxoxienns
MEIKAY pACHeTHBIMH H H3MEpeHHbIMH (1o ckpaxuue) ¥I'B moryr ObiTh
sHAUNTEIbHEIMH. [IpHUHHELI 3TOTO SIBJAGHUA PAcCMOTPEHBI B riase 4.

Tabanua 2.8
Pacyer ¥I'B no noxkasauuam teusomeTpoB (T.1—T.4) B KOHTPOAHPYEMBIX
VCIOBHAX
Pl{ cu BON. ET. YI'B cum
JaaanHnii
YIg cu '
T.I T.2 I T.4 T.1 T.2 T.3 T.4
80 +12,2 0,0 | —15,0 | —24,5 47 .8 o0 ,0 50,0 49.5
34 28,6 —I—!E,E +I | —12,2 31,4 36,4 33,6 37.2
25 <36, =245 =-10,9 —2.0 23,3 25,5 24 1 27.0
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Tabanua 2.9

3uavennn YIB, naMepeHHbie M0 CKBaXHHAM M PACCHHTAHHBIE
no noxazauuam (P,) TeHsnomMerpos

Jdara naGmonenns '“"J::L‘fa;a::“ﬂ P,, eM BOa, CT. P, oM BOA. €T, ,I':};Er: ;’:}
[Mrowanka ,Jdpenax 1

27.05.82 151 =177 +3 147
9.06.82 | 52 —185 —5 | 55
10.06.82 156 —| 88 —8 158
14.06.82 155 —182 — 152
93.06.82 153 —190 —10 160

1.07.82 117 —139 +41 100
7.07.82 102 —12F -+53 a7
9.07.82 112 —143 +37 113
13.07 .82 127 —156 +24 126
15.07.82 131 —159 -+21 129
19.07.82 130 —108 +11 139
28.07.82 142 —178 2 148

5.08.82 149 —182 —2 150
11.08.82 150 —180 0 150
13.08.82 163 —185 =5 165
19.08.82 156 —192 — 2 162
17.09.82 156 —196 —16 166
23.09.82 167 —207 —27 ; 177

Mpumeuwanue aybuua ycranokn Tensuomerpos L =150 cu; nonpaska
Hy= 180 ¢m BOA. CT.

2.1.7. VicnonszoBaHme TeHsuomeTpoe ans otbopa npob
NOYBEHHOrO pacreopa

Paccmorpuym kpartko u B camoii obuteii ¢gopme NpHJAOKHMOCTb TeH-
3HOMETPOB K rHApOXHMHUYecKHM HccJepoanuaM. CyTth npobaemul 3a-
KJIOUAeTCA B CJACAYIOLIEM.

B uwactosiniee BpeMa npu nouBeHHo-arpousHyeckux obcaeilosa-
HUAX CeNbCKOXO3SHCTBEHHBIX YrOAHH M NPH HCCJEL0BAHHAX, CBA3AH-
HHIX C YCTaHOB/CHHEM YPOBHEil MHHEpaJIbHOTO MHTAaHHA pacTeHuil, HC-
N0Jb3VIOTCH JdHHBIE O COJAeprKaHHu XHMHYECKHX 3JIeMEHTOB B NO4Be,
noJyuennsie B OCHOBHOM METOJAaMH XHMHYECKOro anajnsa npob, npea-
BAPHTEbHO OTOOPaHHBLIX H3 PasH4YHBIX FOPH3OHTOB NMOYBH H COOTBET-
cTBYIOUHM 06pa3soM NOArOTOBJAGHHBIX K XHMHYeckoMy anaansy. K cy-
ecTBEHHBIM (N0 CTENEeHH BO3ACHCTBHA) 3JIeMEHTaM MOArOTOBKH MOY-
BeHHLIX 06pa3LoOB K XHMHUYECKOMY aHAJH3Y OTHOCATCA BLICYIWIHBAHHE H
pacTHpaHue A0 NMOPOIIKooOpa3HOro COCTOAHHA, IKCTPAKUHA HX XHMH-
YeCcKHMH pearcHTaMu (KHCJAOTAaMH, WieJouaMH) H NoJyueHHe BHITAMKEK.
Oanako copepmaHue XHMHUECKHX 3JEMCHTOB B BLITAXKKAX OTHIOAbL He
COOTHETCTBYCT HX COAEP/AKAHHIO B MPHPOAHLIX MOYMBEHHBLIX PacTBOpax,
NOCKOJBKY B pe3yiabTate Bo3jleficteus Ha npoObl NMOUB CHIbHOAEH-
CTBYIOLIHX PEAareHTOB B BBHITAMKY NEPEXOAAT H MPOYHOCBA3AHHLIE XH-
MHYCCKHE 3JeMerTbl. B cBS3HM ¢ 3THM NpEIACTaBJeHHA O HaJaHuyHH
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B MO4YBaX B JAOCTYMHBIX (hopMax TeX HJIH HHLIX 3aMacOB 3/I€MEHTOB
NHTAHUA PACTeHNiT He cooTBeTcTBYeT JleiicTBuTeabHocTH. OTCi0N2 BO3-
HikKaeT HeoOXOAHMOCTL B TOJYHYEHHH HuHQOpMAaUHH O coOJdepiKaHun
XHMHYECKHX 3JieMeHTOB (0coGeHHO B JOCTYNHBLIX AAA pacTeHuil dop-
MaxX) HeNnocpejlCTBeHHO B NMOYBEHHOM pPAcTBOPE H B JAHHAMHKE.

OntumansHuit meron otbopa npol NOYsBeHHOro pacTsBopa OCHOBAH
Ha BaKYYMHPOBaHHH H MO®eT ObiTh peasuzoBan mpHOOPAMH TEH3HO-
merpHueckoro THna. [Ipn ycTaHoBJIEHUN TEHIHOMETDOB B He [101-
HOCTHIO HACHIULEHHY BOJMOH MOYBY mocJelnHil orTiaer B Hee 4acTh
BOABI, coaepialleiics B e€ro kopmyce, B pesyakrare 4dero B npubope
CO3/4eTCH paspexenne, sisadwouieecs Mepoil (3KBHBAJICHTOM) NOTEH-
HHaJa MOuYBeHHON BaarH. B npHHYAHTEJbHHX VCJOBHAX, KOrja B TEH-
3HOMETpE €O3AAI0T (¢ noMolbio (POPBAKYYMHOTO Hacoca HAM Hacoca
Komoscroro) onpeneseHHoe paspesieHue, YHCJCHHO paBHOE MOTEH-
Hiany mNOYBEHHOH BJAATH, BOJAA H3 MOUBL NOCTYIAET B TEH3HOMETP,
a4 W3 nocjJeiHero — B TapHPOBAHHVIO EeMKOCTb, MOACOEAHHEHHYIO
K TEeH3HOMeTpy M0 TexX Nop, MOKa He HACTVMNHT paBHOBECHE B CHCTeMe
MOYBa—TEHIHOMETP, XapakTepH3ylollleecs PpPABEHCTBOM INOTelUHAI0B
NOYBEHHON BJATH H BOALI TEHIHOMETpa, HAXOAfUEHCA MOA CO3/IaHHEIM
B HEM paspexeHHeM.

Hutepsan BpeMeHH, B TEueHHE KOTOPOro HWHTEHCHBHOCTb MOTOKA
BJAFH H3 NOYBLI B TEH3HOMETDP Pe3KO najaer, COOTBETCTBYET BPEeMEeHH,
HeoGXOAHMOMY /LIS APCHHPOBAHHA NpHaeraiolleil K AaTYHKY TEH3HO-
MeTpa 30HLI nousbl. Kakopsl pasMmepsl 3TOro ¢J0si MOYBLI — 3TO OJAMH
H3 METOAHYECKHX BOINPOCOB, NOAJEKALIHX H3YYEHHIO B NEpBYID oue-
pels.

Cpean APYrux neppooyepeiHLIX 33734 CjejlyeT YyKa3aTb Ha Heob-
XOAHMOCTb BLISICHEHHSI CONOCTABHMOCTH KOHUEHTPAUHIl pasiHuHBIX
XHMHYECKHX Bellects B npobGax, oToOpaHHBIX ¢ PasaHYHBIM HHTEpBa-
JIoM BpeMeHH (3xcnosuupeil) Ha OJINMX W Tex e rayOHHaX MouYBH; Ha
BHISBJICHIE ONTHMAJbHLIX 3HAYECHHN BJAXKHOCTH NMOYBBEI M HHTEPRAJOB
MOTeHLHAa 8, NpH KOTOpbLIX ueaecoobpasHo MpoBoaHTe otHop npob
MOYBEeHHOro pacTBOpa, H Ha pPAA JAPYrHX BOMPOCOB HCMOJbL3OBAHNA
BAKVVMIUBIX NPOo600TOOPHHKOB, YKA3AHHLIX HHMKE,

McnonbszoBanyue TCH3MOMETPOB B I'HAPOXHMHH mous (o6jacth npH-
Joxenns noJavuaemoil JAHHHIM MeTolOoM HHpOpMAlNHH) OCHOBAHO
TOJIBKO JHIE HA (H3IHYECKOM BO3JEHACTBHE HA CHCTEMY [OYBa—IOpO-
BHIT pacTeop. Baaronaps sToMy NOUBEHHHI PACTBOP HE NMpeTepnesaeTt
Kakux-1H00 3aMeTHLIX H3MEHECHHH B KayecTBeHHOM M KOJHYECTBEHHOM
cocrare. TeHsnoMerp, HCMOAB3YEMLI B KayecTse BakyyMHoro npobo-
OTGOPHHKA, MO3BOJAET HE TOJABKO NOJYUHTh MPAKTHYECKH HEH3MeHHBIH
pPacTBOp, HO H MOJYYaTh €ro B AHHAMUKE CO IHAUHTEJNbHO MEHbIUHMH
3aTpaTaMi BPCMEHH M CpPelcTs 10 CPABHEHHIO ¢ TPaJAHIIHOHHLIMH Me-
TOlAMH. .

Bropoift BapuaHT HCNOJIb3OBAHHS TEHIHOMETPHYECKHX YCTPOHCTB
COCTOHT B TOM, 4TO B NOJIOCTH TEHIHOMETPA BBOAAT JEKTpOMeTpHye-
CKHH (A.1A onpejiesyieHHs CYMMapHOTO COAEpKaHHA COJeH) H ONHH HJH
FPYNNY HOHOCEJEKTHBHLIX AaTtyHkon. [Ipenmmyuiecrsa takoro xomOH-
HHpOEaHHOro npubopa 3aKNIOMAIOTCA B BO3IMOXKHOCTH OJIHOBPEMEHHOTO
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onpejiciiedis napaMeTrpos BJjaronepeHoca H NOJABHMKHBIX XHMHUYECKHX
sjeMelToB. TexHoJOorHuecKkHe npHeMbl HCNOJb30BaHHA Meroida B lie-
Jom caeaywuie. Ha cenbckoXo3safcTBeHHBIX MNOJAAX, NOAJEMHaLLHX
00c/ei0BanNI0, BEIACAAIOT PeNpeseHTaTHBHYIO N0 NOYBEHHOMY H pPacTH-
TeJbHOMY Mokposam naowmaixky pasmepom ot 10 no 30 M2 C no-
MOLLbIO PYYMHOrO HJAH MexaHuueckoro Oypa npolypHBalOT CKBAaXKHHBI
Ha Tpebyemuie rayOuun (Hanpusmep, 10, 30, 50 cM or NOBEPXHOCTH) H
B HHX ycTaHapausaiwor npoboorbopuukd. BosMoikibie 3a30phl MeXay
BHYTpEHHEH NOBEPXHOCTBLIO CKBAMKHH H KOPIIYCOM TEH3HOMETpa 3anoJ-
HAIOT BLHIHYTON M3 cKBaXKHH noysoit. C noMouwbio Hacoca KoMmoBckoro
B TEH3HOMETPE CO31al0T pas’pekeHHe, KOHKPeTHbLe 3HAUeHHS KOTOpOro
ONpeiesiioT ¢ YYeTOM MeXaHHYeckoro CocTana NnovyBeHHoro ¢Jof, B Ko-
TOPOM YCTAHOBJEH TEH3HOMETP, NPH HTOM NOCJAeAHHIT HaeHTH)HUHPY-
ercsl BH3yaJabHO B npouecce OypeHHs CKBaxHH. B kauectse npeasa-
pHTE/IbHLIX 3HAYEHHH NOTEHUWaJa Baard (HHTEpPBAJIOB pasperkeHHs,
CO3/laBaeMLIX B TCH3HOMETPE) MOMHO pPEeKOMEHAOBaTh CJedyIoUlHe:
—I11,5... —20,0 xlTa B necuauwx, —20... —30 klla B cynecuanmnx,
—30. .. —d0 wlla B serko- u cpeanecyranareTuix 0 —50. .. —70 kIla
B TAMEJNOCYIIHHHCTLIX nousax. Co3jlaHHOe B TCH3HOMETpE paspeikenne
00OYCJAOBHT NOTOK IOYBEHHOrD pPacTBOpa H3 I0YBL B TapHPOBAHHYIO
Gvrueiae [92]. Ilocae Toro kak oGbem coGpannoro B OyTHH pacTBopa
CTaHET paBHbIM 00beMY BOJABI, COAepKalleicsd B TEH3IHOMETpEe, pacTeop
caejyer yaaantb u3 OyTblaH, a A1 aHajJH3a HCNOJb30BATh MOCJE1Y-
IoUHe nopuni. B COOTBeTCTBHH ¢ 3THM Kaxible NOCAeAYIOUIHEe H3Me-
PEHHA JEKTPHUECKHX napaMerpos (3JeKTPOCONpOTHRJIEHHE, 3JIeKTpo-
MPOBOAHMOCTL) PACTBOPA NMPOBOAATCA B «CBEKHX» €ro MOpPUHAX, a NpH
OTCYTCTBHH JIEKTPOMETPHYECKOI0 H HOHOCEJEKTHBHBIX JaTUHKOB, A4
XHMHUECKOr0 aHaJaH3a HCHoJib3YIOT Takie cBeKHe nopuHu pacrsopa.

Ouenb Ba)KublM NPH HCNIOAB30BAHHH KepaMHYeCKHX (GHILTPOB B Ka-
YECTBEC JaTUHKOB BAaKYYMHBEIX npobooTOOPHHKOB ABJAACTCA BhiABJCHHE
BEJHYHHBLL COPOLHH XHMHUYECKHX J€MEHTOB HAa BHYTPEHHHX MOBEPXHO-
CTAX [OPOBOro MPOCTPAHCTBA KepaMH4yeckoi macchl. [lo HEKOTOpHIM
AaHHeiM - [252], copOums docdaTtos, asora H KaJaHA yMeHbluaercs
C yMEHbIUEHHEM pa3speieHHs B TEH3HOMETPEe H C YBeJHUYEHHEM KOJIH-
yecTea otobpanuslx npod W Bo3pacTaer ¢ yBeJHUEHHEM BPEMEeHH 3Kc-
tpakuun. Mo muennio astopa 3srtoii pabGornt [252], wanGosee onTH-
MaJbHBIMH pasMepaMH JaTuHka SABJAAIOTCH KepamMHuecKHe (HILTPEI
aqauioit 60 MM u anamerpom 48 MM, umelomne jgasaedie 6apOboTHpo-
BaHus oxoqo 2,0 6ap u npoBojHMOCTh B cpeaHeM okoJo 1,0 ma/u—! X
X em? X 6ap~!. MUutepsann paspexeHHd, HCNOJb3yeMble HMH JLJs
Pa3aHYHBIX NOYBEHHBIX CMeceH, HaxoAnJHchk B mpeaenax or —0,1 xo
—0,6 Gap.

Bakyymunie npo6ooT0OpPHHKH MOMHO HCHO/b30BaTh B JAHanasoHe
notTenumasa nousesnoil saaru or 0 no —08 arm (0... —80 kIla), uto
COOTBETCTBYET coAepyKanuio naarn B npeaenax or /1B no 0,6—0,6 HB,
T. €. B HHTepBaje ONTHMAJBHOrO yBAd:MKHEHHA nous. TakuMm obpasom,
B ryYMHAHON 30He npoGooTOOPHHKH MOryT OBITh HCHOJAb30BAHLI NpaK-
THYecKkH 6e3 orpaHHveHHA, a B apHAHOH — BCIOAY B OpOlIaeMOM 3eM-
JejeJHH 1 B ruapomMopdubix nousax. B yeaosuax tpaaHuHonuoro Go-
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rapHoro 3emJjejenns Mo:KHo Oe3 ocoObIX 3aTPaT NPOROAHTL ABTOHOM-
HbI{l NOJHB MJOLAA0K ¢ YCTAHOBJEHHBIMH HA HUX TEH3HOMETpaMIL

Breapedne BakyyMHLIX npoG00TOOPHHKOB B NPaKTHKY MOYMBEHHO-
ArpOXHMHYECKHX H THAPOXHMHYECKHX HCCJAeJ0BAHHH HEBO3MOXKHO Ges
OCHOBATEIbHONH pa3patOTKH METOAHMECKHX H TeXHOJOTHUYECKHX BONpO-
cos. K HHM B nepsyio ouepe/lb OTHOCATCH Caelylouine:

— UNHTEPBAJbl YBJIAMHCHHA NOYBL H HHTEPBAJILL PaspeiKennd, npw
KOTOPBLIX B MHHHMAJ/bHEIE OTPE3KH BPCMCHH JOCTHTAIOTCS ONTHMA.Ib-
Hbie 1o obbemy (AaA onpeieneHHs pasaHuYHBIX aJieMeHToR) npolbl
pacTeopa;

. QAHTEJBHOCTH BAKYYMHPOBAHHS H 3KCIO3HUHH, HEOOXOMHMBIX
A48 NOJYYeHHS JOCTATOMHOTO AJs XHMHUECKoro anaansa ofbema nou-
BEHHOIO pacTHopa;

— o0BeM 30HL! JAPEHHPOBAHHH NMOUBLI MPH PasAHYHLIX NPOAD.TKH-
TeJNbHOCTAX BaKYYMHpOBanid;

— JJANTEJBHOCTh BOCCTAHOBAGHHS HCXOIAHOrO COAEpPIKAHHA BaaTH
H XHMHYCCKHX 3JEMCHTOR B OTAPEHHDPOBAHHOH 30HE;

— raybHpa W cTeneHh pasiHYHH B CO/MLEPIKAHHH XHMHYECKHX Be-
uiects B npobax pacrtsopa, orofpantbiX B pasHuie N0 BPEMEHH NepH-
O/lbl BAKYYMHPOBAHHA, UePELYIOIIHecH ¢ HeNPOJLOJKHTENIbHEIMH HHTEP-
BaJaMH 3KCNO3HuHM (B Npouecce OJAHOrQ HenpepniBHOTO 3Tana oOT-
Gopa),

— cpaBHenHe XHMKEUECKHX BellecTB, cojepykamuxcs B npobax
[OYBEHHOr0 pacrsopa, NOJYYeHHOrO BaKYyMHPOBaHHEM H B BOAHLIX
BBITAMKAX.

Takum o6pasoM, paccMOTpeHHbIH nojaxoja npu orbope npod nou-
BEHHOrO pacTsopa B AHUAMHKe SBJSETCS BechMa MEPCHEKTHBHHIM H
B 3HAUHTENBHO Goabuiell creneni 0OBEKTHBHO OTpaxaeTr COCTOAHHE
MOMBEHHOIO PACTBOPA M /LOCTYNHOCTBL JJIA PACTeHHIl COCTABJAIOULIHX
ero komnonenr. Oanaxo on Bee eule cinabo paspaboran B MeToaHve-
CKOM M TEXHOJOTHUECKOM OTHOLIEHHM, UTO 3ATPY]HAET €ro HCNoJb30-
BaHHe B NPHKJAAHBIX LeasX. B ¢BA3M ¢ 3THM OUEBH]HO, YTO HeobXxo-
AHMO PACIIHPHTB H YCKOPHTh palboTel NO CO3/1laHNI0 METOAHKH M TeX-
HOJIOTHH NPHMEHCHHA BaKYYMHBIX NPo00OTOOPHHKOB.

B saxaioueHne pasjena, NnocBANICHHOTO KaNHAISAPHO-COPOIHOHHOMY
NOTEHIHATY, KPATKO OCTAHOBHMCH €lle Ha OJHOM METOJE ero onpeie-
JeHna —Ha MemOpannbix npeccax (mutepsan mnsmepenust 0... —15 X
3 102 k[la). [Tpunnnn pagHoBecHsl MOMKHO MPHMEHHTb W NPH 3HAUH-
TeabHO OGOJBIWIMX AAaBJEGHHAX, ueM B TeH3HoMerpe. B COOTBETCTBHH
¢ 3THM nies memOpadHoro npecca, HIH MeMOpaHHOrO KOMIpeccopa
[272], cocTomT B TOM, uTOGEI BJArY HACBIIEHHOH MOYBLL NPHBECTH
B pasHo#secHe co cRO0OJNON JKHJAKOCTBIO NYyTeM NOBLIIIEHHSA AaBJICHHHA
MOUBEHHONl BJATH /0 VPOBHA jasjenus cBobojHoil Boanl. B oranyne
OT TeH3HOMETpa, Ijle NOYBAa HAXOANTCSA Mol arMocdepHbiM AaBaeHHeM,
B Kamepe MeMOGPaHHOTO Mpecca OHA HCNBbITHBAST MepeMeHHOe H30hI-
TOUHOE AaBJIEHHE, a pesepsyap ¢ BOAOH coobiiaercs ¢ arMochepon.
310 AocTHraercs NMyTeM NOBLIIEHHS OOILero jAapjeHns rasa Ha BaaxK-
HLlit 06pazen, KOTOpLI MOMENLAIOT HA EBOJAOHACLILIEHHYIO0 MOPHCTYIO
meMmOpany (anamerp MaxkcHMaJbHBIX TIOp He JIOJIZKEH MpesbillaTh
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0,1 MKM), KOHTaKTHPYIOULY |0 CHH3Y cO cBoDOAHOMH BOJOI, HaxXoAALLeH s
noa atMochepnnim AasienneMm. Baara B cucreMe nousa—soja B noj-
memMOpaHHOH Kamepe JABHIKeTCA B Hanpasjednu Oojiee HH3KOro [as-
JeHus. 3ajapan pasAHUHBLIC 3HAYCHHA JaBaeHuio (Hanpumep, 50, 100,
200 xITa u T. A.), caeadaT 3a KHHeTHKOIH BLITeKaHHA BoAb H3 obpasua.
B moment nHacrtynienus pasHoBecHs (ycTanasiusaeTrcs no ycroiui-
BOMY NpEeKpauieHiio BLITCKAHHA BOJL) ONpeaefloT BI2MKHOCTb MOUBHI
3 obpasuax, ajaa wero nponssoadaTt pasbopky npubopa. [lTocse B3pe-
wHBaHua 00pa3nos HX ONATh NOMEULAIOT B KaMmepy, cO31aloT B Heil
HOBLIH, OoJiee BLICOKHIT ypoBbeHb JlasieHns rasa i npoueaypy Hab.io-
JAeHHil NOBTOPAICT.

CyiliecTsyer MHOIO pasjHYHBIX KOHCTPYKUHIT MemOpaHHOro npecca,
MCTOAHMKA €ro nenoab3osanua noiapoGHo onucana B [26, 34, 65, 121,
125, 272]. OCHOBHBIM CYLLLECTBEHHLIM HELOCTATKOM MHOTHX KOHCTPYK-
UHIT ABAAETCA NPOHHKHOBEHHEe posayxa (o6uyHo B HeOOMBUWIHX KOJH-
qecTsax) uepes MemOpany, HaKONNEHHE ero Mex Ay Hel H Mo4BOH, NpH-
BOJAfNIEEe K PaspbBY rHApPaBJHYeCKOH CBA3H NOYBEHHON BA4rH ¢ BOIOM
pesepsyapa. B cBA3M ¢ 3THM 3acgyXusaer BHHMaHHA MeMOGpaHHBII
koMmnpeccop woderpyxunn M. M. Cyannuena [125], B kotopom nouea
Haxoautea noa memOpanoi uan cGoky ot Hee. [loura npumumaercs
K NMOBEPXHOCTH NMOpHCTOH MeMmOpaHu pe3nHOBLIM MewoukoMm. Bosayx,
npocaunsalouliics yepes memOpany, cBoOOAHO NMOAHHMAETCH B XKHJ-
KOCTH. # YyX0AHT B arMocdepy. [Ipn 3TOM ero HakonJIeHHA OKOJO MeM-
Opabl H paspuis rUjpasInyeckoll CBA3H NMOYBEHHON BaarH co csobo-
HOH BOAOfi pesepByapa He npoHcxoauT. [panyupoBanHHad crekJsHHASA
TpyOka (Oloperka) HHMKHHM KOHIUOM COEIHHEHa C KepaMHYeCKHM
puabTPOM, NOMELleHHIM B o0pasell NOYBL, a BEPXHHM (rpaayHpOBaH-
HLiM) coobutaerca ¢ armocdepoii. Takas KOHCTPYKIHS mpecca MO3BO-
JfeT npoBoAuTh onpeaesacnue OFX uwe pas6upasa npubopa u Ges B3ne-
wnsanus obpasios nous, OJHAKO NPOH3BOJAHTENBHOCTE €r0 MO Cpas-
HCHHIO ¢ OOBLIMHLIMH MpeccaMH, 3HAYNTEJIbHO HIKe.

2.1. OnpeaenexHye NONHOro NOTeHUKMana NOYBEHHOM BRaru

B wacrosiuem pasjiene KpPaTko paccMOTPEHLI OCHOBHBIE METO/bL
onpejeieHust £, (KpHOCKONHYECKHii, NCHXpOMeTpHYeCKHil, MeTOL copb-
UHOHHLIX THACOBLIX GJOKOB) H peasnsyiollHe ycTpoHCcTBa, MO3BOJRI0-
ULHE HC/0Jb30BATh HX H B MOJEBLIX YCJOBHAX, H B YCJAOBHX, MaKCH-
MaJbKO NPUOJIHAKEHHLIX K NPHPOAHBIM.

2.2.1. Onpegenexue nonHoro noteHuuana
KPUOCKONHYECKHM METOA0M

1130ecTHO HECKONIbKO BapHaHTOB KpHOCKONMHUecKOoro merona [28,
34, 99, 125]. B ocHose merojla JekiT 3aBHCHMOCTD NOTEHIMAMA BJaary
OT TeMIepaTypul 3aMep3aHHs; KOJHYECTBEHHAdA 3aBHCHMOCTh 3TOrO
ABJACHIIA onAcanbl Ianedcenom u Anaepcorom [34].
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BapuanTsl KPHOCKONHYECKOr0 METO/d MOAPA3/e]sloTcs Ha ABe
rpynnet, [lepsByio rpynny cocTasifloT METOAbL, ¢ MOMOLLbIO KOTOPLIX
H3MEPAIT Temnepatypy 3amepsauis (f;) «pbIXJOCBA3AHHON» BJArH.
Bropas rpynna MeTo/A0B OCHOBAHA HAa H3MEpeHHH KOJHHECTBa .1bla,
0Gpa3oBaBIICIOCH NPH 3a1aHHOH OTPHILATE/BHON TeMIeparype. Han-
Go.siee MPOCTLIMH N0 TEXHHKE H3IMEpeHHs, ObLICTPHIMH H ONEPaTHBHLIMH,
ABJASIOTCA METO/ALl NepBoil rpynnbl. B pasianyuniX HX BapHauTax nousa,
noMelllaeMas B TEpPMOCTAT (KPHOCKOMN), NOCTENEHHO OXJazjlaercsi 10
Tex nop, NOKa He Hauupaercs kpucraiausauns soinl. [lpouwece conpo-
BOM/134€TCA BbijJeJeHHeM CKPLITOH TENJOTLl MIaB/leHH#A, H OXJakKieHHe
HOYBE H2 HCKOTOPOC BpEeMf CMEHATCA pasorpeBaHHeM HJH, NO Kpa-
Hell Mepe, 3aMETHbLIM CHIYKEHHEeM CKOPOCTH oxaaienusi. Makcuma.ib-
pas TemnepaTtypa, oTrMeuaemas B 3TOT NEPHOMA, NpHHHMaeTcs 34 [

IT0T BAPHAHT METOAA NPHMEHHM B HHTepBaJe BaauocTn ot HB
a0 B3, 1. e. B npeaenax cojepanus npoavkrusHod Baaru. Ilo nan-
HbM aBtopa [76], P, nonmxaerca or —30 xo —20-10% xlla, a fa —
or 025 10 —16°C. OObiuo npoueaypa onpenenenns Py Jjo0ubiM 13
H3BECTHLIX BapHAHTOB KPHOCKOMHYCCKOro MeTojla OCYLIeCTB.ACTCA
B JOBOJIbHO CJIOJKHBLIX N0 YCTPOHCTBY KPHOCKOMaX, OCHALLCHHLIX Chie-
UHaJLHOH H3MEpHTeNbHON annapatypoi, nanpumep, Auddepenunannb-
HBIMH TEpMONApaMH, 3CPKabHLIM [aJbBAHOMETPOM H APYIHMH, C MO-
MOLLBIO KOTOPLIX AOCTHI'AETCH CPABHHTE/IbHO BLICOKAf# TOYHOCTH H3ME-
pennil. Hannunme cuaokuOll TEXHHKH HE [03BOJNACT B TO Ke BpeM:
HCHO0AbL30BATh KPHOCKONMHYECKHH METOA B MOJEBbIX YCJIOBHAX.

Onnako crpemaerHe 06ecneynTb BbICOKYIO TOUHOCTb H3MEpeHHil He
Bcerja ompejededo ueaesumu 3agadamu. O6 aTOM XOpouio ckasan
A. M. I'noGyc [37]: «Pyusumy He 1eaeco00pasHo ONnpeaeaTh ToUHee,
yeM 310 TpeGyer He npocro janHas MareMaTHYecKas MOAeJk, HO M
Ta uesnesas (PYHKUHSA, KOTOpas MNpPEICTaBisieT HHTEpeC B paccMaTpH-
paeMoil 3agaver. [lostoMy npH peuleHHH MHOIHX 3aaav NPHKJAEIHOrO
Xapaxtepa BHOJiHe JONYCTHMO HCMOJb30BATH TAKHE MEeTOjbl H YCTpOH-
CTBA, KOTOpLIE XOTS M MEHee TO4YHGLI, 4eM JjadopaTopHble BAPHAHTLI, HO
NO3BOJSIOT NPHMEHATb HX B NMOJAEBBHIX YCAOBHAX. B CBA3H ¢ 3THM Hamu
OCYULECTBJAEHA peasiH3alid KPHOCKONHYECKOr0 MeTOAa ¢ HCMoaL30Ba-
HHeM KpHocKona, mpejicrasieHioro ua puc. 2.10. B texHuueckom or-
HOILUEHHH YCTPOHCTEO ABJAAETCH NPEAeJbHO NPOCTHIM H HAACKHLIM
B paGore. Ono Moxer OuTh H3roTOBJIeHO B JWOoi Jabopatopni H
HCMOJBL30BAHO B MOJEBLIX ycJaoBHAX (Aas sTOro HeodXoauma JHIb
KPHCTAJIN30BAKKAA YIJIEKHCJI0Ta, J0CTABKA KOTOPOH B MoJe He fAB-
Jdaercs npobJjemMoin ).

Kopnyc kprockona [/ npejacrasaser co0oii npaMOYroJbHbIH AULHK
H3 oprasura nam maactmaccel pasmepom 90 X 50 3 50 cm. B sunke
pa3MeulalorT HeCKOJbKO (ABa—4eThipe) JIHTPOBLIX MEPHLIX WHJHH-
APOB 3, NPOCTPAHCTBO MEKLY KOTOPBIMH 3anoJHAIOT OXJaKaaomencs
CMeChbIO (KPHCTAJNIH30BAHHON YIVIEKHCJOTOH HJH CMEChIO CHEra ¢ XJo-
pHCTLIM HaTpuesm). B MepHble UHJIHHAPL YCTaHABJHBAIOT B aJI0MH-
HHEBHIX cTakanunkax 4 oOpa3lbl NMOUBLI, a Mo UeHTPY o6pasios — Tep-
moMerp DBexmana, H30AHPOBAHHBLIH TO MNOYBLI «HAMEPCTKOM» H3
doabru 5. Baarogaps HanepcTky TepMOMETpP JAOCTATOMHO MPOUHO 3a-
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Kpenasercs B o6pasue noysLl W NO3BOJSET H3BJeKaTek ofpasel BmecTe
¢ Tepmomerpom (npu cmene oGpasuos). Kprnockon 3akphiT KpbILUKO#H 7,
a IPOCTPAHCTBO MeMAy KpbilIKOi H TepmomeTrpaMu — npoOkoil &,
Meroanka onpejejedus Py sakaovaerca B caeayiomesm, O6pasuul
noyssl Maccoit 15—25 r noMmemaoT B aNlOMHHHEBLIC CTAKAHYHKH, HA-
cuillaoT BoAOH Ao HB, 3akpuiBaloT KpbIUIKAMH W YCTaHaBJIHBAIOT
B TEPMOCTAT-IKCHKATOP /A JAOCTHXEHHS PaBHOBECHOrO pacmnpejee-
HilA Bjaarg Bo scem oObeme obpasua. llo werewenun 1—2 cyrox ob-
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Puc. 2.10. Cxema KpuocKona.

{ — Kopnye, 2 — OXJAWAAWULAA CMEChH, F — eTeRAANNLIR
auanuap,. 4 — GoKea ¢ nounofl, 5 — maneperox, § — Tep-
moMeTp Bexkwmana, 7 — Kkpuiuka, § — npofika.

pasisl  H3BAEKAloT W3  TepMocTaTta, B HHX ¢ NOMOLLBIO HANepCTKa
BHEAPAIOT TepmMoMmerpnl BekmaHa u Bce 3TO BMeECTe YCTaHABAHBAIOT
B MOArOTOBJCHHBLIT 3apanee KpHockon. [lonuienue rTeMnepartyphl
pabai07aeTcs 10 Havalaa KPHCTaJAH3aluHM BJATH, COMPOBOKAaeMoil
BhiICJIEHHEM TeMOTh KpHeTajdausauun. buoaronaps stoMy Ttemnepa-
Typa BPEeMEHHO NMOBBIIAETCH 10 ONpeie/IeHHOro MakCHMYMa, KOTOpLIH,
KaK npasuio, aepmurca ne Gonee |—3 mMuH. 3aTeM HauanbHad KpH-
CTAJNIH3AUAS CMEHACTCH VCTOHMHBLIM NOHHMXKeHHeM TeMnepatypol. Las
onpeienennsa Py jaoctratoMHo 3HaTh JIBE IKCNCPHMEHTAJBHLIC TOUKH
TeMNepaTypHOil KPHBOI: HYJEBYI0 — TOYKY HauaJbHOH KpHCTaJAH3a-
HH AHCTHIIHPOBAHHON BOJBI — H TOUKY KPHCTAJNIH3AUNK NOYUBEHHOH
paary o obpasue, COOTBETCTBVIOULYIO TEMMEPaTYPHOMY MaKCHMyMYy
[pH BPEMEHHOM NOBBILIEHHN [

B tex cayuasx, Koriaa TeumneparypHad KpHBas He HMeEeT YeTKO
BLIPAAEHHOr0 MAaTO, XAPAKTCPHIYIOWEro NepHoj] OKOHYAHHS Hauajb-
HOH KPHCTaA/MM3aLHH H HAYyaJ0 npouecca .1e1000pasoBaHHA, MOMKHO
HCMOJB30BaTh cnocob, npeadoxennsti A. 1. Bopouuupim u B. JI. Cka-
nabanom [28]. Io nanHoMmy cnocoly TOUKY KPHCTAJIH3ALHH HAXOMAT
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rpadHYecKH Kak TOYKY MNepeceyeHHsl TOH 4acTH TeMOoepaTypHOH KpH-
BOH, KOTOpasdA COOTBETCTBYET HavyaJjy KpHCTAJAH3alHH [MOYBEHHOM
BJA4rH, N KacaTeJbHOil, NPOBELEHHONH NEpPNeHAHKYJSIPHO K OpAuHare.
3HaveHHe NOTEHUHAJa ONpee sliorT M0 PasHocTH 3THX ABYX Touek. [Ipn
pacuere MoXKHO ncmoabsosate Gopmyay M. H. Cyanuuuna [125], xo-
TOpas 1ocJie COOTBETCTBYIOUHX npeodpa3osaHnil, CBOAHTCH K COOTHO-
wennio: 0,08°C = —1 arm (—100 klla). Mupimu caosamu, noHnze-
uue temnepatypsl Ha 0,08 °C coorBercTBYeT NOHHKEHHIO MOJIHOMQ I10-
renuuaa saarn Ha —100 klla.

H3imepus onucaHHbLIM cnocoboM NHOJHBLIA NOTEHUHAT NPH 3aJaHHOM
COACPKAHHH BJarH, o0pasibl OTTAHBAIOT IIPH KOMHATHOH TeMIIeparype,
NOMEILAIT B SKCHKATOP ¢ NPOKaJeHHBIM XJOpHCTLIM Kauabuuem. [lpn
AOCTHAECHHH HYAHOMO COACpPIKAHHA BJard B oOpasuax, noc/jaejHHe mMo-
MelaloT Ha l—2 CyTOK B TepMOCTAT-9KCHKATOpP A4 olbeclneueHHs
B HHX PaBHOBECHOIrO pacnpepejienusi siaaru. [lo neredeHnn yKasauHoro
BpeMeHH o0pasuLl ONATH MNOMEIlAT B KPHOCKON H NPOBOAAT MOBTOP-
Hble onpejeaeHHa Py nNpu MeHbleld BJAAMKHOCTH ONHCAHHLIM BblllUE CHO-
cobom. Mutepsan noreHunana, KOTOPLIH MOMHO H3MEPHTb 3THM METO-
jloM, Haxoaurces B npepenax —1-10% klla ans HesacoseHHLIX H OT
—1-10% po 25-10° klla ana sacoseHHLIX NOYB,

2.2.2, OnpegeneHye NOAHOro noreHuMana
NCMXPOMETPHYECKHMM METOAOM

B ocnoBe MeTofa JEeHHT 3@BHCHMOCTD MEKAY NOTEeHUHAJOM BJarH
H YyOpyroctblio BoAsiHOro mnapa. MHTeHCHBHOE HCNAapeHHe ¢ BJAAKHOH
MOBEPXHOCTH TEM Bbille, YeM HHMKE OTHOCHTC/JbHAH BAAXKHOCTL BO3-
ayxa, a oxJaxjieHHe Hcnapsaiolleil NOBEpPXHOCTH TeM CHJbHee, YeM
HHTeHcHBHEe Henapenue. Mssecrno [77, 123], wro nanboJiee BamHbLIM
H HHTEpPeCHbIM HHTEpPBAJOM NOTEHUHAJa ABjAeTcs HHTepBaa P, =
= 0... —b0-10% xIla, oxBarwmBaowuil o0aacte JA0OCTYNHOH AJA
pacrennii Baarn. B stoMm JAnanasoHe P, OTHOCHTE/]bHAA YNPYrOCThb
BojAsHOro napa uamensercsa or 1,0 ao 0,96 (100—96 % ). Orciona cae-
Jayer, 4uTo naMenenHe norenuHana Ha —100 xlla coorsercrByer Have-
HEHHIO OTHOCHTE/bHON ynpyroctH napa npumepro na 0,0007 uun Ha
0,07 % . ObecneynTs TaKyl0 TOYHOCTb H3MEpPEHHA TEXHHYECKH JOBOJbHO
TPYAHO.

K HacToslleMy BpeMCHH H3BECTHEl yiKe MHOIHE NCHXPOMeTpHYecKie
yerpoiictea |26, 34, 125, 165, 270]. llcuxpomerpuueckoe ycTpoHCTBO
Puuappaca u Orarwpt [275] npeacrasaser coGofi NpenesHoHHbIi TepMO-
cTaTt, B KOoTOpoM [ mogjeprkusaercst ¢ TouHocrsio ao 0,001 °C, 9C
onpejleqsercsd ¢ MOMOLLBI AHQ(epeslHaNbEOil TepMonapLl, a yBaaxK-
HeHHe OIHOrO W3 crnaes Tepmonapsl ocyulectsiderca 3a cuer 3ddexTa
[leawthe [34]. B ncuxpomerpuueckom yerpoicrse M. H Cyauuusina
u B. [I. Ckanabana [28] ncnoabsylores KOMOMHHPOBAHHLIN TepMoCTaT
TC-24 n mukporepmocrar, npeicrapasioluii coboil 360HHTOBLI cTa-
KaH, ycranosaenusiit suytpn TC-24. Tounoctes TepMmocTaTHpoBaHHs
cocrasaser 0,005°C. YpaarknenHe OJHOrO H3 CNaen TepMoONaps ocy-
LLeCTBJASIETCA B KancyJe, SsaKpHTOH KPYXKOM Bockoeofi Oymarn. Han-
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ﬁﬂJEEE’! COBEpPILIeHHBIM H TOYHBIM, NO-BHIAHMOMY, ABJnAeTCHA MHKPOIICH-
xpomerpuueckoe yerpoiicteo A. M. T'nobyca [34, 36].

3HauHTe bHBIE CJOMKHOCTH, 00YyCHOBJACHHLIE HEOOXONHMOCTLIO CO-
314HHS YYBCTBHTE/LHOH H3MEPHTEJIBHON annaparypbl H NMOAACPHKAHUA
TeMnepatyphl B paboyem obbemMe ¢ BHICOKOH TOYHOCTBIO, OrPAHHYHBAKOT
BOSMOAHOCTH NMPpHMEHEHHH INCHXPOMETPOB B IIOJIEBBIX YCJIOBHAX. ITo-
ITOMY NEPBOHAYAJIBHO OH HCNOJL30OBAJCH NPEHMYLICCTBCHHO B nabo-
PATOPHEIX HCCJEJOBAHHHX. I:",ELI-I::'IHID BBRE/JCHHE pRja YNpOoULaIOUIHX pa-
MHOHAJH3AIHH MO3BOJIACT MPUMEHATL 3TOT MeTod U B noje. O6 3ToM
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Pue. 2.11. Cxema TepmonapHoro mHkponcuxpoMerpa,

A, [punwunuasesas cxesma: | — BNexTPpoRHBIR MoTokKommeHncatop (MK 3301—8.00),

2 — yastpatepmoctar (HBE/HBEP), 3 — raaspanoMerp, 4 — MHEPOTCPMOCTAT, & — ON-

AunAps 0a8 pasmemenna padoudx wasep, B, Pabowas kasepa: | — UHAHHELpHYecKHf

CTOKAH, & — JATYHHHA ceTHaTei cTakan, 3 —Kancyaa, 4 — KpWIWKA (KpYMOK BOCKO-
Bofl Oysaru).

cBH/AeTe bcTBYIOT paborm [36, 128, 279). OnwiT noxassiBaer, 4To B Mo-
JEBLIX YCJOBHAX MOMHO BIOJIHE OrPaHHYHTBCH YCJAOBHAMH TEpMOCTa-
THpoBaHua ¢ TouHocThbio A0 0,01—0,03°C. TakHe ycJ0OBHA BO3MOMKHO
CO3/1aTh MpPH pasMelleHHH TepMOoCTaTa ¢ H3MepHTeNbHOI annaparypo
B rayOoKHX apMHpoBaHHbiX paspesax [128]. [Ipu stom Tepmocrar aa-
ray0asioT B nousy, B 30RY pacnogoxennss KK, riae npeitd temmepa-
Typol HeBeJHk. [IuTtanne ranbBanoMmerpa ocyllecTBaseTcs OT HLLeOY-
HBIX aKKyMYJAATOpOB. B HCHOJABL30BAHHBIX HAMH YCJOBHAX H3MEeHeHHe
TEMIepPaTypel B ICHXPOMETPHYECKOH YCTAHOBKE HEe MpPeBLIiaJo
0,001 °Cf{mun, a nepenainl ee B mpeiesaX YCTAHOBKH COCTaBJISJH
0,05°C, uro obecneursaso uamepeHue P, ¢ ToYHOCThIO jHO0 —1. .,
—2 artM. Takas TOUYHOCTH Y/IOBJIETBOPSIET PELIEHHIO MHOIHX BOIIPOCOB
NPHKJAJHOH THIPOMHIHKH IIOUB.

Ilns uamepenus P, B craunoHapHBIX YCJOBHSX, Korja JabGopatop-
HOe NOMelleHHe HAaXO[HTCHA HeloCPe/ACTBeHHO Ha O00BLEeKTax HeCaeao-
BAHHS, MOMKHO HCMOJBL30BaThk MOJAHGHUHpoBanHoe Hamu [92] ncuxpo-
merpuyeckoe yerpoiierso M. M. Cyaunupina u B. JI. Ckanabana, cxe-
MaTHYecKH H3oOpaxenHoe Ha puc. 2.11. Ha cxeme ne nokasanol JHIIbL
yeusureas DJC W UHAHHAPE A8 pasMewleHHA AH(depeHnHaNbHOI
TEpMOMNaphl.

Msmepenne P, nporoasTt, yCcTAHOBHB paBHOBECHE MOTEHUHAJOB
MuAKON Baary o0beKTa H poasAHOro mapa (uepes 2—3 4 mocae pas-
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MeleHHs1 obbekTa B tepmocrate). [IpH  H3aMepeHHn HHMHHIA cnaif
tepmonapel nepgopupyer BOCKOBYK Oymary, 3akpbiBaOLLYIO Kancyay
¢ Bojoil,  yBaaxusercda. Mcnapenne Biard ¢ MOKpOro cnasi npHso-
AUT K €ro OXJarxKIeHHI0, MeXAY CYXHM H MOKPHIM CHafgMH BO3HHKaeT
pa3HOCTb TEMMEpPaTyp M, CJAeJ0BATE/]bHO, pPAa3HOCTh 3JCKTPHYECKHX
MOTEHIHAI0B, H3MepsaeMasa ¢ NMOMOILLIO rajbBaHOMeTpa, UYBCTBHTEb-
HOCTb KOTOPOro OU€Hb BBHICOKA.

DNeKTPOABHAKYILAA CHAZ SaBHCHT HE TOJbKO OT OTHOCHTEJbHOM
YIPYrocTi BOAAHOrO napa B Kamepe, HO H OT APYrux (akropos, Ha-
npumep, or gopMel cnas, o6beMa BO3AYIIHONO NPOCTPAHCTBA, paccTod-
HHS MEN(IY cnasiMi H NMOoBepxHocThlo obbexra. [loaromy nHeobxoanMmo
NPOBOAHTb SKCHEPHMEHTAJBHYI0O KaJHOPOBKY NCHXPOMETPHUECKOro
yCTpoOilcTBa AAA KaxJoro THna cmnaes. Jlas 3TOro MOXKHO BOCNOJAB3O-
BATHCA CTAHLAPTHLIMH PAacTBOPaMH C H3BECTHLIMH OCMOTHUECKHMH
pasjaenusMu. Tak, HanpHMep, pacTBOPH Caxaposhl B KOHLEHTpALHsX
05M, 1 M u2 M xapakrepusyiorcs ocMoTHUeCKHM dasiaenuem — 1400,
—3200 n —6000 klla cooreercTBenHO. TeXHHKa W METOAHMKA H3Mepe-
HHS 10JHOrO NOTEHUMAana, a TakxKe ycrpolicTeo mcuxpoMerpa Ooaee
noapobuo onucausl B [26, 34, 125]. Haubosee cyliecTBeHHOE NpeHMY-
HIECTBO TMCHXPOMETPHUCCKOrD MEroAa 3axiuaercd B BO3MONKHOCTH
OJlHOBPEMEHHOrQ H3MepeHHs MOTeHlIHaJa Bjlary B [04YBE H pacTeHHAX.
HMuteppan mnorteHuuasa, M3MEpAeMoro 3STHM METOAOM, COCTABAALT
(—1... —100)-10% xITa (—!1... —100 aTm).

2.2.3. OnpepenexHue NONHOro noTedumMana Bnaru
meTcaom copbumorHeix Bnaroobmentsix brokos (gaTuuKos)

B ocHoBe METC/d HAXOAHTCH 3aBHCHMOCTh MEILYy napamerpamu
9JIEKTPHYECKOr0 TOKA CopOuHOHHOro jartuuka (6J0Ka) — 3JeKTpoco-
NPOTHBJAECHHEM, 3JCKTPONPOBOIHOCTBLIO — H BJANKHOCTBIO AATUHKE, Ha-
XOAslleiics B PABHOBECHH ¢ cojAepiKanHeM Bjaarn B nouse. [Toatomy ou
TPASHLHOHHO HCHOMIB30BAJCA NMPeXkKie BCero AJs ONpeleseHHs BJaXK-
HOCTH nousbl, Brnepsuie Meroj Owa mpeanoxen I'. Boitroxocom [160],
B JaJbHEiHIeM MEeTQ/ Halle, pasBuTHe B padorax MHOTHX HCCJe10Ba-
teneit [69, 123, 225, 323], Gaarogaps ueMy €ro MeTOAHKA H TCXHHKA
xopouwo otrpaboraunl. llosToMy He OyjleM Ha HHX OCTAdHABJHBATHLCA,
PACCMOTPHM JHIIL KPATKO BO3MOMHOCTH U HEKOTOpHIE OCOOEHHOCTH
ero HCNoNAbL30BAHHA NpH H3IMEpeHMH NOTEeHIHAaa BJAarH.

Taxkasn Bo3aMozKHOCTL OGYC/I0B/eHA HaJNHUHEM (PYHKUHOHAIbHLIX 3a-
BHCHMOCTEIT MEXKAYy cojepiaHueM BJArH B MOYBE H BJAATO00OMEHHOM
NATYHKE, 4 TaKiKe Mek/1y NOTEHLHAJOM H BJa)HocTblo mousbl. Me-
noJas3ya 21o obcrosteancTeo, Gulia mpoeefesa [69] asofimas rtapu-
POBKA THNCOBLIX OJOKOB, B pe3yJbraTe Yero nojyueHul 3aBHCHMOCTH
3JEKTPHUCCKOr0 CONPOTHRJEHNs rumncoporo 0Jioka OT NOTEHIHana
Baarn (puc. 2.12). OTaHuNHTeABHON OCODEHHOCTHIO MOJYYEHHBIX jlaH-
HLIX SBJSIeTCH pasanuHad GopMa annpoOKCHMAUHH 3aBHCHMOCTeH 3JeK-
TPHYECKOTO COMPOTHEJEHHA 0J10Ka OT BJA&MKHOCTH W OT NOTEHUHana
BJari. B mepsom cayuae 3aBHCHMOCTh uMeer (B noJayJjorapHpmuue-
ckoM MmacwiraGe) gopmy runepOOaL, MpHUEM JJS PA3HBIX MOUB HHIH-

59



BHAYVaAbLHYIO [69]; BO BTOpOM CJly4ae 3aBHCHMOCTb BhipameHna nps-
MLIMH, B CYILLHOCTH COBMajalolUMH AJ8 pasauunblx nous. Ecan sra
ocobennocte Oyaer coba0aaThed H B JAPYTHX Pa3fHYHLIX MO TeHE3NCy
H CBOMICTBAM MOYBAX, TO 3TO OTKPLIBAET BO3IMOMHOCTH M MEPCHERTHBLI
A UWHPOKOTro HCNOJIb30BAHHA METOAA B MOJACBLIX YCJOBHAX.

CopOuHonuble paarooOMennbe OJOKH H3rOTABJAHBAIOT M3 pasjHy-

HLIX NMOPHCTBIX MartepHanoB (runc, CTEKJOBOJIOKHO, HOHOOOMeHHGLIe

CMOJBI H JAp.), HO Halle BCero— H3 rHrca,
R-10% On KOTOPOMY OT/IA€TCA NpeAnouYTeHHEe B CBH3H
80 C BBICOKHMH cOpOUHOHHBLIMK €ro cBoiicTBaMi
H XOpPOUIHMH TEXHOJOTHUYECCKHMH H 3KCIJyarTa-
IHOHHBLIMH Ka4YecTBaMH.

B nose ceprio runcosBeix OGJ0OKOB nome-
AT Ha pasHelx raybuHax, Ha NOBepx-
HOCTh NOYBH BHBOAAT 3JeKTponposojaa. B cu-
creMe noupa—~O6J0K HAuYMHAeTCsH nepepacrnpe-
aejaenue waard. JBuxeHue ee H3 TOUBLI
B 0JI0K unu, Haobopot, u3 GJoKa B NOYBY Ipo-
HCXOAHT NOJA JAEHCTBHEM TpajiHeHTa MNOJHOrO

Ja

Pue. 2.12. 3aBHCHMOCTh MICKTPHYECKOTD CONPOTHBNEHHA
| : : R rancosoro Oa0Ka OT MOTeHUMaJ]a NOYBReHHOM BJharu

: 7Y Pn B nofiMennoil vepHosemonupnoi cyranuucroi (/) o
g 10 FPy-10%Klla aepHoBo-cTennoi cynecuanon (2) moupax.

notenuuasa saart cicrembl. OHo npekpauiaercs B TOT MOMEHT, Korjaa
NoTeHUHa  BJard B nouee H OJIOKe CPpaBHAKOTCHA 10 sHaueHHw. B yeno-
BHAX BLICOKOrO COJACPKaHHA BJAarH B [04YBe NOTeHUMaN BJaarn 6Gjoxa
H €ro 3JeKTPoCONPOTHRJAEHHE HAMEHAIOTCH HE3HAYHTEeJAbHO, ¢ YMEHb-
WEeHHeM ColepaKaHua Bjaary ouy OwicTpo yBenuuusawpotcs. [Tpu Hua-
KHX 3HAYeHHAX MOJHOTO TNOTCHIHAAA BJAaronpoBOJAHOCTE CHCTEMBI
noypa—~0JIOK CHABHO YMEHbILIAETCA, MO3TOMY [epHOA  BpeMelH,
HeOOXOAHUMBIH  JAJf  JOCTHXKEHHS PpaBHOBECH#A, PE3Ko YBEJIHUH-
Baercs.

B kauectRe M3MEpPHTEJBHOrO ycrTpoilcTBa MOryT OHITh  YCIHELIHO
HCIOJ/Ib30BAHE BLICOKOYYBCTBHTE/IbHLIE OMMETpPH W ApyrHe npHOOpHI
¢ mocrosoit cxemoit [69]. Orpannuesns AJA WHPOKOTO HCNOJAb30OBAHHA
B MpakTHKe 3TOr0 METOo/fia 3aKJI0UaloTCcH B TPYAHO YyCTaHaBJHBaeMOM
BJANAHHH H3IMeHeHHH KOHIEHTpalHH TNOYBEHHOr0 pacTBOpa, B HH3KOH
YYBCTBHTEJBHOCTH OJsi0Ka B oDJiacTH CpefHero H HH3KOro yB/JaXKHEHHA
MouBLI H B OTCYTCTBHH CepHiiHO H3aroTaBaHBaembix aatuuxon. Murep-
BaJI IOJHOTO NOTEHUHaJa, H3MEepsieMOro 3THM METOAOM, HaxoJHTCH
B npepenax 0... —(30—40)-10® klla. Ilpn nHH3KOM coAepIKaHHH
Baarn B nousax (MI' u menee) oOGLIYHO HCNOJBL3YIOT APYTroOff BapHaHT
copOIIHOHHOTO MeT0/Ja — THTPOCKONHYECKHH, CYUIHOCTh KOTOporo 3a-
KJIOMAeTCAd B HACHIIEHHH 00OpasioB NOUYBLI B TePMOCTaTe, PasjHYHVIO
OTHOCHTEBHYIO BJAXKHOCTb BO3JVXa B KOTOpOM obecrneyHBaioT pacTBo-
paMH coJiell ¢ pasyaHYHLIM OCMOTHUECKHM AasjedneM [92].
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2.3. BuiBOARI

[ToaBoas uTOr H3JNOXKEHHOMY B JLAHHOIN IJiaBe, OTMETHM KOMILJIEKC-
HOCTh OMNHCAHHBLIX 3/1€Chb METOAOB H YCTPOHCTB AJfl ONpejieNieHHs Mo-
TEHLHaJ1a [OYBEHHOH BJIaTH, 0COOEHHO METOJMOB TEH3HOMETpHH. Ycmex
peuieHHs TOH HJAH WHOH 3aJa4yH BecbMa CYILECTBEHHO 3aBHCHT OT pas-
pabOTaHHOCTH METOJAHK HCCJACAOBAHHA H HAJHUHA HALEXKHBIX VCT-
POHCTB A ONpele/ieHHs] NOTEHLHAJa, a TakXe OT CTEMEHH H3YUeH-
HOCTH OCHOBHOH THAPOGHIHYECKOH XApakKTePHCTHKH, BJIHAHHA HA Hee
npupoAHbLX ¢axkropos. OT METOA0B HCC/AEJOBAHHA 3aBHCHT OYeHb
MHOroe, ecau He Bece. [IpocTeie H AOCTynHBIC METOAH H yCTpoiicTBa,
MO3BOJAIOT MONYYaTL KAYECTBEHHYIO HHpOpMauHio, 06beKTHBHO OLe-
HHTb [pPOTEKaHue TrHAPOMEeJHOPAaTHBHBEIX MpolleccoB W paspaboraThb
HayuHo O0DOCHOBaHHLIC pEKOMEHIAallHH MO ONTHMH3AUHH ITHX Mpolec-
cos. Mudopmauus, xapakrepusyiolias cOCTOAHHE 1 NOBEJEHHE NOYBEH-
HOH BJArH, NMOJYYEHHAs C HCNOJb30BAHHEM PAacCMOTPEHHLIX 31ech Me-
TOJLOB, paccMOTpeHa B raase 3.



naea 3. OCHOBHAS TMAPO®MUIUYECKAA XAPAKTEPMCTHKA
NOYB M EE CBOWUCTBA

Tepmun <«ocuosuas rujapogusuueckas xapakrepuctuka» (OFX)
Guls1 Bnepsbie npejaoxen A. M. I'oGycom [34] m, necmoTps Ha TO
4TO CHeUHaAbHasd KOMHCCHS N0 TEPMHHOJOrHH B 00JacTH  (QHIHKH
nous X MemAyHAPOAHOTO KOHrpecca INO4YBOBE/IOB YTBEpAHJa LpYroH
TEPMIH — «KkpiiBas Bojoyiepusaemoctn mous» [159], tepmun Or'X
LIHPOKO HCMOJb3YeTCA B HACTOsLIEe BpeMs B OTEUECTBEHHOH anrtepa-
rype. Mccreposaunio OFX nocpsllledbl MHOrHe paboThl OTe4eCTBEH-
Hhix H 3apyGexmubix yuennx [21, 26, 27, 33—35, 65, 77, 97, 111, 112,
121, 125, 139, 142, 170, 200, 223, 224, 240, 268, 339, 340].

Anannz paGor B 370l 00JacTH CBHJIETEJNbCTBYET O €AHHCTBE MHe-
111 BCeX HccaejpoBaresieil OTHOCHTEbil0 BHICOKOH HHMOPMATHBHOCTH
Or'X u o #HeoOX0AHMOCTH AajbHEHIIHX HCCAENOBaHHH ¢ UeJIbi0 pac-
mmpenns # yrayOaeHns Hammx npeacrasiendii o Heil. Oanako
K HACTOALIEMY BpeMeHH OOJBIIMHCTBO SABHCHMOCTEH MOJYYeHO B Ja-
6opaTOPHLIX YCJAOBHAX Ha MaJonpe/lCTaBHTE/IbHLIX o0pasnax rnous,
4TO MNPEenATCTBYET NepeHeceHHIo NoJyHeHHbIX Pe3yabTaTOB H BHIBOJOB
B NpHpOjiHbe yciaoBusi. MasousyuennocTb TAKHX QyHAAMEHTAJbHLIX
CBOICTB MOuUBeHHO BJaaryw, Kak rucrepesuc H sausane Or'X ¢axro-
pOB NPHPOAHON cpeiul (TeMmepaTyphi, arMoc(pepHOro AaBJeHHs, H3-
MEHOHHS KOHUEeHTPallii MOYBEHHOTO pacTBopa H Ap.), Takike He CrO-
coGCTBYET TIPHJOMKEHHIO AOCTHXKEHHI TepMOJIHHAMHYECKOH ruapocu-
3HKH [IOYB Ha NMpaKTHKe.

[TosToMy nepsoouepejlioe BHHMaHWe OLLIO YyIeJeHo HCCaeA0Ba-
o OFX B npupoauofi 06CTAHOBKE HJH B YCJOBHAX, MaKCHMaJjbHO
npubG HKeHHEX K NPHPOAHLIM, H MO BO3MOXHOCTH B OOJblleM KOJIH-
yecTBE pasJHuHbLIX MO reHesHcy W cpofictam mnous. M3 dgaxrtopos,
BO3/IefCTBYIOIINX HA COCTOSIHME H MOBeJeHie NMOYBEHHOH BJarW M Ta-
kuM ob6pasoMm Ha Orl'X, ocoloe BHHMaHHe YIieJeHO TeMmriepaType BO3-
JiyXxa M MOYBHI, COJAEPHAHHIO B Heli BOAOPACTBOPHMBLIX COJIeH, MJOT-
HOCTH, CTPYKTYpe nous, a H3 csoficts OI'X — rucrepesucy u Andde-
PeHIHaJBHOH BJIaroeMKOCTH.

3.1. Ceo¥icTBa OCHOBHOW rMapPOM3IH4ECKON
XapaKTepHCTHKH nouB

M3pecTHo, uTO jAeficTBHe NOBEPXHOCTHLIX (MaTpPHYHBIX) CHJ Ha
BOAY MPOABJAETCA B BHAE DPACKJAHHHBAIOLLEro AaBJCHHA [26], a mc-
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KpHB/EHHe MNOBEPXHOCTH pasjena MXHAKOCTb—ras — B Buae Jlansa-
copa nasiennsi [176], xoTopuie MOryr GLITH OXapakTepH30BaHL Kak
JONOJHHTEIBHOE THApocTaTHYeckoe aapienue [26, 92]. B aucnepc-
HBIX CHCTEMaX —a K HHM OTHOCHTCH H IMOYBA — pPAaCKJHHHBawLlee
u Jlannacoso AasieHus  JeHCTBYIOT COBMECTHO M NPOSABJAIOTCH
B BHIE KanuAAApHO-COPOIHOHHLIX CHJ B 3HEpreTHueckoMm Oanauce
MOYBEHHOH BJATH.

3asucuMocTH Py (W) n Py (W), noayvyeHHble HaMH B pPasjiyHbIX
oYysax, MNOC/JEJ0BATEJbHO pPacCMOTpPeHLl B JIAHHOM pasjene rJaBhl,
B TOM YHCJE H npn aHajanse BausgHusg Ha OIX noysenHo-3KOJOrHYE-
ckux ¢akropos. O6parumcs cnavaja K 3aBHcuMocTH Py (W) B aABYX
pasJUYHLIX [0 TPaHYJOMETPHYECKOMY COCTaBy MOUYBAX CYXOH CTeni.
Mopdosornyeckoe onucanne, (PH3HYECKHE M XHMHUYECKHE CBOHCTBA
9THX NOYB MNpHBeaeHs B Taba. 3.1—3.4, a 3aBHCHMOCTH — Ha
puc. 3.1 a—e. 3aBHcHMOCTH 00pasyloT CEMENCTBO KPHBLIX runepbo-
JHYEeCKOoro THNa, oOyCJAOBJEHHBIX YMeHblIeHHeM pasMepa ApeHuHpye-
MBIX [Op NPH IOHHXKEHHH lOTeHuHaja Baarn. B ycaoBHax BoLicOKOH
BJaxHoctH mouB (HB n Bue) noTepsa BJark mnepBoHavadbHO MPO-
HCXOLHT H3 HauboJjee KPYINHbIX NOpP, CyMMapHHH O00BEM KOTODPLIX
B arperipoBaHHBIX TIOYBAX BecbMa 3HauyHTeJieH. B aaabnefimes npw
MOHHKeHHH MoTeNllHajla NoTepsa BJard OCYLILeCTBJAAeTCHA H3 Mop cpei-
HEro ¥ MaJjoro jiHaMeTpoB, CHJIE YAep)KaHHA BJard B KOTOPBIX 3HA-
YHTEABHO BhilIE, YeM B nopax OGoasworo auamerpa. Ilo nawum aau-
HbiM, ousa Tepser okoso 0,3 B unTepase Py = 0... —30 klla, a no
pauasiM M. Mapunaro [248], —0,25 Bceit Bnaru npu Py = —10 xlla.

[To mepe yrazieseHHs rpaHyJIOMETPHYECKOr0 ,COCTABA 3aBHCH-
MOCTH CABHralOTCcd B CTOPOHY OOJIBIIHX 3HAYEHHH BJasKHOCTH; YroJ
HAKJ0oHa HX K abcumcce 3aMeTHO YMEHbIUAETCH, YTO CBHAETEJbCTBYET
0 BO3pacTaHuu auddepeHuHanbioii BaaroeMkocTH. B nanboJee T1i-
HKeJIHX 10 TPAHYJOMETPHUYECKOMY COCTABY CJIOAX H FOPH3OHTAX MOYB,
XapaKkTepH3yeMbiX BBICOKHMH 3HAYEHWAMH VY/JAeJbHOH ITOBEePXHOCTH H
CYMMapHOH IOPO3HOCTH, CO/iepXKaHHe BJAarH NPH OJHOM H TOM e
3Ha4YeHWH TNOTeHlHaJa 3aMeTHO Bbillle 10 CPaBHEHHID CO CJOAMH W
rOPH30HTAMH I10YB JIErKOr0 TrpaHyJoMeTpHueckoro cocraBa. [lpu
PaBHOM YMEHBIUEHHH COjePXKAaHHSA BJarn noHuxenwe Py B Jerkux
nousax sHauurenbHo OoJjee, yem B Tseabix. IlosTomy sasHcumoCTH
B MecqalulX H CynecyaHblX Moupax Beerjga <«kpyde» (yroa Hak/joHa
npamoit Kk abcuucce 6GoJiblIe) MO CPABHEHHIO € CYFJAHHHCTBIMH.

B noayaorapudmuyeckom H jgorapudMuueckoM Macwrabax 3aBH-
CHMOCTH BbIpaXeHbl NMPAMbLIMH JHHHAMH, 4YTO CBHJAETEJbLCTBYET O HAa-
JIHYHH ﬂm'ﬂqumnqemmii 3aBHCHMOCTH B HHTepBaJje Py, pasBHOM
0... —85 klla. Cymecrpopanne Jorapu)MHuYecKol  3aBHCHMOCTH
MO3BOJISIET 3HAYHTENBHO YHPOCTHTL mnpoueaypy onpejedeciuns OX
(32 cuer yMeHbUEHHS YHCJAA 3IKCIEPHMEHTAJbHO ONpejiefeMblx To-
YEeK) H ee HCMoJL3OBaHHA B NPaKTHUYECKHX weasx (Hanpumep, npu
onpejeeHHH BNaXHOCTH MO 3Ha4YeHHAM NOTEHLHaxAa).

Oanako JorapH@mHUecKas 3aBHCHMOCTb B PaccMaTPHBAEMOM HH-
TepBane Py puipaxena e peeraa [83]. O6G sToM CBHACTEJNBLCTBYIOT
3aBHCAMOCTH Py (W) B anyiioBHAABHOH JYroBOH CYIVIHHUCTOH Ha Cy-
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[JHHKE H B JIBYX Pa3sHOBHJAHOCTAX JE€PHOBO-NIOA30JHCTOH CyMNecyaHoH
noyssl. MesomopoJioriyeckoe ONHCAHHE H HEKOTOPhIE THAPO(pHIAUE-
CKHe CBOiicTBAa 3THX nous TpHBeneHw B Taba. 3.5—3.8, a OI'X — na
puc. 3.1 a—e. AHaJH3 MaTepHaJOB CBHAETENLCTBYeT O TOM, HTO
B HEKOTOPHX ¢J0AX ofeHx mnous Habjaioaaercst 3aMeTHOE OTKJOHeHHE
or npaMbix: B cjioe 145—1556 cm (pme. 3.1 a), B caoax 120—130,
145—155 u 170—180 cm (puc. 3.1 6) u B caoe 50—60 cM
(prc. 3.1 2). Kpome sroro, B anniosHadbHoil mouse (puc. 3.1 a) Or'X
B caosix 45—>55, 70—80 u 95—105 cm 3aMeTHO «CABHHYThI» B CTO-
POHY OT OpJAHHATHI, HECMOTpPA Ha 3HAUNTEJbHOE OOJieryeHWe rpaHyJio-
METPHUYECKOr0 cOCTaBa no cpashennio ¢ Bepxuum (0—30 cm) caoem
MOYBHkL

B coorsercrBun ¢ MoOp(doJOro-reHeTHUECKHM ONHCAHHEM 3TOH
MouBLl M ee ruapodH3HuecKHMH cBoiicTBaMu cjoit 45—55 cM mpen-

Lg(A) a
a7

29 y

26

23 Q (2]
40~ i
v § 10 5 20 25 W %

Puc. 3.1. 3asHcHMOCTh KanwanapHo-copGuHOHHOTO NOTEHUHANa NOUBEHHOH BAaru
HOBO-NOA30JHCTOR
Caoll nowses: 1) 10—20 cwm, 2) 20—30 ¢, &) 45—55 cm, 4) 70—80 cm, §) 95—105 cm, &) 120—
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crasager coGofi nmecuanylo Npocaoiiky B rop. A;, rpanyaoMmerpiiye-
CKHIl COCTaB KOTOPOro XxapakTepH3ayercs cpejHHM cyriaHHkoMm. Oanako
5Ta MNpPOCJOiiKa CHAbBHO OrjeeHa H HMEeT MOBLILIEHHOe COojepiKaHHe

wg(f) )

|

W %

| | |
15 20 W %o

lg (Px) or BraxnocTd B annoBHafbhol Ayrosoil eyraumnctol nouse (a, ) u B nep-
cynecuanofi nouse (6, 2).
130 cm, 7) 145—=155 em, 8) 170—180 ex, %) 190—200 cm.
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TaGanua 3.1

Mopdoaornteckoe onucanite nofMEHHON YepHO3IeMOBHAHOR CYTAHHHCTOR NOYBLI

JLoHO-APHCAHHCKOIO NECHAHOr0 MACCHBA

TopusonaT (raylnsa, cM)

MagpoMopdoaoria

A (0—40)

B, (40—70)

B: (70—100)

Asorp. (100—125)

EI morp. l: 125—1 ﬁﬂ]-

TemHo-cepuiil, NOYTH 4epHOTD WBETa; CyXOf, NJAOTHLIR,
CTPYKTYpPa KOMKOBATAA, CPEAHECYTAHHHCTHIL, MHOrO KOp-
nefl, 4epBOTOMMH, KpoTOBHH, lORoOGpa3OBAHWA HeT, nepe-
X0 B rop. B, 4eTknit mo uBeTy M CTPyKTYpe

Cepopato-Oypuiii, cyXoBaTuil, CTPYKTypa NpH3IMOBHI-
Has, JCrKHA CYrAHHOK; KopHefl MeHblle, 4eM B NpeaWAy-
eM; BCTPEYAIOTCH KPOTOBHHLI M YCPBOTOMMHBLI, TNEpPexof
B |*n:-E. B: wetknit nmo oKpacke H CTPYKTYpe

SypoBaTo-TeMHO-cephiil, Baaxnosarmit, CTPYKTYpa He
BHpAMeHa; NAOTHBIA Jerkuii  cyraHROK, KopHeR MaJao,
BCTPEHAlOTCH KPOTOBHHBI H WEPBOTOMHHB, NEpexol B cae-
AYIOWH FOPH3OHT MCTKHA 1O UBETY H CTPYKTYpe

Temuo-cepuil ¢ GypoBaTHMH BKpamJcHHAMH, BAAMHBI
CpeanHii CYrJAHHOK; CTPYKTYpa npHsMoBHinas, pacna-
JaeTcA Ha MeJKHe OpelwkH; Kopueit OGoabuie, dem B rop.
By; nepexoa B CAEAYIOLLHA TOpH3OHT nNocTeneiusili, rpa-
HHLA MeXay HHMH YeTKad

Baamuwil, OKkpacka HeoAHopoaHas: ceposBato-OGypas
¢ OTTEHKaMH; Jerkuii CcyraHHok co caaGosupameHuol
CTPYKTYpOfi NPHIMOBHAHOTO THMA, KOPHH cANHIYHBIE; Mepe-

X0/ nocTeneHunil, rpanHia HeveTkasd

Tabanua 3.2

Mopdosornueckoe onucanme YPHOICMOBHANON cynecuaHol novnsl

JoHo-ApueiHHCKOr0 NECHAHOT0 MACCHRA

Fopuaont (rayluna, cm)

Max posmopdronoris

Ay (0—3)

B; (40—80)

B: (80—120)

C (120—180)

[MoacTHAKa H3 NOAYypasdomupweficd COCHOBOM XBOM,
Baamuosatuifi  cepoBaTO-KOpHUHEROro  UBeTa cJaoil, co-
CTaB — CYTeCHaAHMH, CPeIHEYTOTHEHHOID CAOMENHA; CTPYK-
TYpa KOMKOBATas, MHOTO KOPHEl, 4epBOTOUHN H KPOTOBRHI,
nepexol B cAeiYiOmHil TOPHIOHT METKMA MO lUBeTY H
CTpYKETYpe

BaaxioBaTas KODHYHEBATOrO UBETA C CePLIM OTTEH-
KOM cynech; KHN3Y NPOABAAETCH  PHIKEBATWA OTTEHOK,
MJAOTHEE MPeABIAVULErD, KOpHH — B 3HAUHTEALHOM KOAHYe-
CTBE, BCTPEYAlOTCH UEPBOTOMHHEL H KPOTOBHHLL, Nepexon
B CAeAYIOUIH TOPHSONT OTHETAMBHE No MHOUUM Mopdo-
JAOTHYECKHM npHalaxaM

Baamuosatwii KpacHoBaTo-Oypuill ¢ TYMYCOBRIMH TO-
TEKaMH JCTEHA CYIJAHHOK, cYlle npelnayulero, B CYXoM
COCTOAHHI BHROaAMIBASTCA rAn0aME, KHH3Y ONDeCHaHH-
RAGTCH, CTAHOBHICHA MeHee [JOTHLIM, NEpexol B8 ciaeayio-
WM FOPH3ONT OTYETJIHBHIE O PBCEM mopodormiecKiM
npU3HaKax

Baamumit  nancso-me TR  MCAKOIEPHHCTMA NecoK
¢ BRAOHeHMeM  TAHHECTHX  98CTHUW; Ha ravbuxe 1B0—
190 M nNoACTHAZCTCA KeaTo-OypuM CYTTHHEKOM
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dpsnueckas CYUWHOCTL JanHOro $BJAEHHSA, MHO-BHAHMOMY, 3akjaoua-
jikenuo anddepenunaJbHOl BJIArOEMKOCTH, a 3TO B CBOWO  Que-
peiib — K 3QQeKTy <«yTaKeneHnHus» TIpaHyJOMETPHUECKOrO COCTaBd.
dusnueckas CYUHOCTb JAAaHHOTO SBJCHHA, MNO-BHAHNMOMY, 3aK/J1K04a-

Tatnuua 3.5

Makpo- # mesoMopdOsorHuecKoe ONHCAHHE ANMOBMANLHON Jayrosoil cyrannucrod
OFJeeHHOH NOUBL (JAHIHMETPHYECKAR MAOLLANKA)

FopHaoHT (rayduna, cm) Maxpo- H Me3oMoppOTOT HA

A (0—48) Cyraniok cepo-0yporo UBCTa OPEXOBATO-NPH3MATHHC-
cKOlt CTPYRTYPH, ¢ rayOuus 40 ¢M nosiBaAfioTCA CH30BATHE
nATHa, Cojepaanne ¢uspueckoll  raBHLl YBEJHYHRAETCH
¢c325% 8 caoe 0—20 em a0 43% m caoe 30—30 cm.
Ha rayoume 48—55 cM npocaesnpaercss MecyaHas npo-
caofika, oraeeHHas, ¢ cHzoBateiMH nATHamu, CrpyKkTypa
MEIKOKOMKOBATARA, 3epPHHCTARA, CJI0MeHHE B BEpXHeM cJjoe
(0—25 ¢M) maoTHOe, B HHMKHeM — pmixaoe. Muoro Kop-
refl, wepsoToyud, KpotoBin. IMeast B sepxueli wactn npou-
Hele H AeAsaTcs Ha 3—4 nopsAika, B HIAKHE]R HENpoyHhe
(6—7 nopsakos). MemarperaTislé o BHYTpHarperatTHsle
nopul o4eHb Y3KHe

A; (48—53) Oraecnnan necuaHas npocaofika OypOBATO-KOPHUHEBOH
OKPACKH, CT|1}'HT]|.’[§E HOTPOTHO-KOMKOBATAM, NMelbl Henpoy-
Hele, peaxresd Ao 5—0 nopsakop, chacwkenne puxaoe. Bry-
TpHATperaTHaa MNOPO3HOCTL BLpaieHa CcHJbHEE, NOBEPX-
HOCTh MOpP MOKPLHITA TOHKHMH MJEHKAME CBETJAOOKpaulCH-
HEIX rejefl o TeMHOOKpaleHHuMH TYMYCOBHIMH NJACHKAMH
B,C (35—90) Cyranuok OypoBaTo-KOPHUHEBOTO 11BETA C JCTKHM CH-
30BATLIM OTTEHKOM H piKaBhiMu naTHaMu. CTpYKTYpa Mea-
KoBaTas €. HekoTopoil aodel npHamMoBHAHOCTH. Ciomenie
pEIXADE, HenpouHoe, TNeaw jerdres no 5—6 nopsakos.
Prizie nATHA OMeAEGSHEHHs BCTpedalorces pexko, Haluio-
NAWTCA uYepHLle NATHA PYAHHX MHHEPAJOB, YIVIHCTHX ta-
CTHIL M MapraHuessx Kouxkpeuuit, Xopollo BHpaz{eHa Mex-
arperaTHas NOPO3HOCTh, MHOTD KOpDHEdR, TpeulHH, Xo108
HepBEel H 3eMJepoeB

B:C (90—125) CyraHHOK HEOAHOPOIHON OKpacku: ma ceposaro-OGypo-
patoM ¢oue Muoro prkHx natex, CTPYKTYpa Bulpaxena
naoxo, CromeHne NJAOTHOBATOE, Neisn 00pasoBaHsl NJI0X0,
CKpenJenie MemIy OTAeabHHMHI 3epHaMH Keapua caaoe
J (125—150) CoOpH3OHT nNpeACTaBACH CHABHO  CIEMEHTHPOBANHOM
cyneckio, CRoMCHHC NJOTHOC, BOTpeYaeTcs raaexa; Hadao-
JacTcA  3HAMHATENLHOE BKAIOUeHHe CAHHHCTBIX  MacTHIL
CTpyxTypa He BrIpaKeHa

Oz (> 150) [Tecok peKeBaTOro NBETA, BIAMHEI

erTcs B TOM, UTO HOHBI JKeJesHCTHIX obGpasoBaHHi ajgcopOupyioTca Ha
BHYTpPEHHEH MOBEPXHOCTH TOPOBOro MPOCTPAaHCTBA, TPEHMYILECTBEHHO
B Makponopax, 3HAYNTeJBHO yMeHbLIash HX JIHAMETpP TIPH HeH3MEeH-
HOCTH TPAHYJOMETPHUYECKOr0 COCTaBa, CJOMKeHHA H MJIOTHOCTH NOYBLI.

YMeHpIIeHHe pa3Mepa NopP NPHBOAHT K BLIMOJAXKHBAHHIO 3aBHCH-
MOCTEif, 8 OHH CJBHTAlOTCSl B CHCTEME KOOPJHHAT B CTOPOHY O0JbIleH
BJIAAHOCTH, T. e. B obJaacth pacnonoxenuss OFX B OoJsee TAMEIBIX
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Tadnuua 3.6

Makpo- # me3oMopHOJIOrHIECKOe ONHCAHHE AEPHOBO-NOA30AHCTOH
cynecHanon No4YBbl, I'IELI.ETH.'IHEHGH MECK QM

FopraouT (raydnaa, M) Makpo- # MezoMopdOAOrHR

Apax (0—25) Cynecs OypoBato-ceporo uBeta, BCTPEMAWOTCH CepoBa-
THIE NMATHA W3 OnecuaHeHHmx npochoek., Chaomenne 10-
BoabHo naotHoe, CTPYKTYpa KoMKoBaTo-opexoparadn, [leaw
[potibe, AenaTes 10 2—3 NopaAKOB, HOBEPAHOCTh MX NO-
KpHTa TOHUAMMWHMMI NJEHKAMH CBETJOOKpaluenublx rened.
TouxkoaucnepcHas Macca NejoB TEMHOrO uBera, 4TO roBO-
PHT © ee rymycupoBanuocTi, Topusont XapakTepHsyercs
Y3KHM HHTEPBAJOM MexarperatHofl noposnoctH. Bo Buy-
TpHArperaTHoil NOPo3IHOCTH NpeoBaaAaleT Mopbl-KaHaAbl H
nopul-kaMeput (2—3 Mu). CTeHKH NOP NOKPHTH KYTAHAMH
(25—39) Cynech eAroBaTo-ceporo nseta. CTPYKTypa NactHH-
yaro-opexopartas. [lein Henpounme, geasntcs ao 4 5 no-
pAAKOB, caoxeHHe pexace, [loBepxHocTh NeAcB NOKPHTR
KPYNHEIME # OTMBITHIMH 3CPHAMH KBapla. Aopolio BHpPa-
;eHa W MemarperarHas (0,3—0,5 MM), # BHYTpHArperat-
Haa (1—2 MM) MOpoO3HOCTh; NOCJAEAHAS Halle Bcero BhIpa-
MeHa nopaMmH-Kanajamu W nopamu-gamepamu. Crenku nop
qallle BCero MOKPLITH CRACTAOOKpAWEHHLIMH  NJACHKaMH

B, (35—60) [Mecox Gyporo umera. CTPYKTYpa He BHpaena, nefsl
HENPOYHWE M JErKO pacchNalnTed 10 OTAEAbHHIX [MECHH-
nok. Iloposnocts supamena xopowo (0,5—1,0 wmwm)

3

B; (60—100) [Mecox peimero usera, Ileaw Jerko paspywalrcs Ao
nepeHuHblX uactnit. Chaoxenne peixace, NOpPO3HOCTh caabo
BBIDdHLCHE

M0 rpaHyJOMETPHYECKOMY COCTaBy NO4YB. AHAJOrHYHAfd CHLYalHd
uMeeT MmecTto B caosix 70—80 u 95—105 cm. 3aecs Tak#e, HECMOTPA
Ha 3HAuMTeJbHOE ofJeryeHHe rpamyJomerpuueckoro cocrasa, OrF'X
npuBANKAIOTCS K TAKOBHIM B rop. Ay, rae cojepxkanie (QH3HYECKOH
rauHe B 5—10 paz Bble no cpasuendio ¢ 3THMu cioamu. OcoGeHHO

TaGanua 3.7

Hexkoropele ruapodusnueckne cBofcrea aalBHaAdBHON AYroBoi
CYTAHHHCTON Ha CYrIAHHKE MOYBLI

Canoft nouakl, M
CooficTea noyss

0—3d 3050 5000 00— 125 125—=150
T rjem® 1,10 1,15 1,32 1,75 1,84
T riem? 2,66 2.68 2,70 2,72 2.72
I' % 2,04 2.1 3,30 3,52 2,01
HB % (1a nawue) 29,10 29,40 24,20 17,50 8,00
AB % (ua nemune) 28,20 28,10 26,80 17,10 8,20
B3 % 7,40 3,0 -10,90 13,10 8,30
IT% 46,8 47,7 52,0 — —
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XapaKTepeH B 3TOM OTHOWIeHHH cJoil mousbl 70—80 cm. 3asucuMocTH
MO¥{HO ONHCATh 3MOHPHYECKHMH VPaBHEHHSMH THNA:

g (P) = A — BW, (3.1)

rae A — norapudm Py, Po— noteHuHan BJard B TOYKe MepeceyeHus
npamoit ¢ opaunaroit; B = I/ftg «. Ocrpuii yron « obGpasyercs npH
nepeceueHnn npaMoi ¢ abcuuccoii M OTpa)cdaer CyMMapHOe BO3jeH-
crBie wa OF'X ruapodusnueckux u  (PH3HKO-XHMHYECKHX CBOHCTB
mousLl H pacrBopa [83].

TabGanua 3.8

Hexotopele ocpeanénnsie ruiapoduanueckus CROACTEA ACPHOBO-NOAIOIHCTHIX
CyYNecyaHslX NOYB, NOACTHIAEMBIX neckamu [13]

FayGinma P [ T % or obuema fAB
* ] +!
mounkd, rfemd r/es? HB 4, B3 s, MI o e

M obuas aspanuu

Cynecs
0—10 2.69 1,5 43,2 13,7 19,7 5.4 2.38 21,4
10—20 2,64 1,b 41,0 13.7 17,9 4.9 2.49 20,3
En’_aﬂ Erﬁll‘ llﬁ 391-4 IE.B IE.E 'i.E 2148 2“13
30—40 2,66 1,6 39,1 14,1 15,6 3.6 2,50 19,2
40—50 2,66 1.6 40,1 16,4 14,8 3.8 2 60 176
IMecok
50—60 2 .66 1.6 39,2 24,3 9.2 2.8 1,36 10,4
60—70 2,67 1.6 38,6 25,3 8,1 2.6 1,44 9,0
70—80 2,67 1.7 a7.8 25,0 7.4 2.5 1,66 8,1
80—90 2,68 1,7 38 .4 26,3 7.3 2,4 1,62 8,1
S0—100 2.68 1.7 36,6 23.4 7.6 2.4 1,68 8,7

[Mockoabky yroa Hakaona O'X umeer onpeneneHHbH (H3NYECKHI]
CMEIC]I H HHTerpajbHO oTo0pa)aer BJAHAHWe HA P, MHOTHX CBOICTB
TBepAoit (rasbl mouBe, OBIA NPeANPHHATA MONLITKA YCTAaHOBHThH 9KC-
MepHMeHTa bHBM TyTeM 3aBHCHMOCTH yrja #axjaoHa OI'X ot coaep-
Kauna ¢uanyeckod riaHHL, HWANCTOR (pakiul, oOMeHHBIX OCHOBAHMHIT
H cyMMmBbl mop. Pe3yabTaTbl HCC/e0BaHHH NOKasa/H, YTO CBH3b YrJa
HakjgoHa OrX c¢ copepxanueM HJaa, IJHHB H OOMEHHBIX OCHOBHHHII
B PA3JHYHBLIX CJIOAX aJIOBHAJABHOW Jyropoifi CyramHHCTOH Ha cCy-
rIHHKe W JBYX Pa3sHOBHAHOCTEH JAepHOBO-NOA30JHCTON cynecuanoH
NouBLl CHJAbLHO onocpejosBana (r = 0,15... 0,20). Takyio HH3KYIO KOp-
PeNATHBHYI0 CBA3b MOMKHO OOBACHHTL TeM, 4YTO B ODJACTH BLICOKHX
3HaueHHH P, yrojq HaxJoua oOyc/oBJeH rjaagHsiM oOpasoMm reomer-
PHEH MOpPOBOro NPOCTPAHCTBA, CYMMOH MOp W HX paaMepaMmu. 3JTto
NMOJIOJKeHHe KOCBEHHO MNOATBEPIKIAETCH BBICOKOH Koppeasuued (r=
=0,6... 0,85) s3aBucuMOCTH yrsa HaxkJoHa OT CyMmMmmel nop [90, 92].
Chelyer rakie OTMETHTb, UYTO BLIABJCHHE CTENeHH BO3jeilCTRHA
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KaX10ro H3 paccMOTpPeHHLIX MapaMeTpoB 3aTpPyAHfETCA H3-3a OAHO-
BPpeMEHHOro HX JIEHCTBHA H BO3MOMNHOIO BJHAHHA ApPYr Ha Apyra.
B YCJOBHAX «HHCTOrO® 3KCHNEPHMEHTAa, Korjaga HCCIeAYIOT EDHﬂEﬁE'I'BI-[E
JHIIL OAHONO Kaxkoro-iu0o0 mapaveTpa, a cojepiKaHie OCTaJbHLIX He
MeHfleTcd, KoppeJfiTHBHaf cBfa3sp Oyjaer, NO-BHAHMOMY, 3HAYHTEIABHO
BHILLE,

Tabanua 3.9

O6sem nop (%) pazawyuoro pasmepa B nmoysax (mo AaHHBIM
KANHWLIAPHMETPHYECKHX Onpeeienni)

Croil — ‘ ..;'II-I-H.'!-IETP Mop, MEM C MMEDHEIII'!I.

oM OVLEA MOp,
=30 | 30—10 10—5 0—3 ‘ =3 p

AnmoBHanbHan JVroRaa CYTAHHHCTAaA notuBa
0—10 1.5 7.6 6 2,5 38,8 57,1
20—30 3,6 7,0 7.4 2,7 33,2 53,9
45—50 9,6 9.0 1,0 0,8 25,6 46,10
TD_‘BD I-.l "112 313 I:'E‘ 3g-ru 49 rD
95—105 1,2 2,6 4,4 0,9 2737 36,8
120—130 3,2 3,8 4,9 3,0 32.5 34,4
145—155 6,8 8,3 2,3 — 17,4 34,8
170—180 T8 4,6 2ya (0,5 16,8 31,9
190—200 5 3 g 4.0 1,6 0,6 26,2 36,1
ﬂEpHﬂBﬂ-ﬂDﬂSﬂﬂliETﬂﬂ cynecyanas Ha MOUWHBX nmecKax novaa

'ﬂ—]ﬂ E'.B "1.'.5 3|? ﬂ|g 25."1 33:3
20—30 3.9 7.3 6,2 3,0 29.6 49 .4
45—55 4,6 6,5 4,6 2.6 14,0 32,0
70—80 5,8 7.4 3,4 2,0 15,5 37,1
95—105 6,5 6,0 2,9 1,9 10,4 27,2
12{]_']3[] 815 "11-3‘ |.1.S 1.5 ]U*E' :..}E-..?
145—155 9,2 15,5 2,6 ey 16,2 45,2
170—180 11,3 10,7 Eh 2.9 7,3 33,7
190—200 10,9 9.8 L5t 3,1 7,0 32,6

[Tocko/ibKY HMMeHHO NOPOBOE NPOCTPAaHCTBO MOuBHI O6VCJAOBJAHBAET
HanboJsee CcHJAbBHOE BJHSIHHE Ha Yyrod HakJona OFX B paccMmatpu-
BaeMOM HHTEpBaJe MOoTeHlIHaja, o0paTHMCA K MAHHLIM, XapaxkTepH-
3ylomnM AHpQepeHunasbiyi0 MOPO3HOCTL  (KanHuJsgpHMETpPHUeCKHe
onpenenenns). Haunule Taba. 3.9 paor npeiacrasieHdHe o pasMmepax
Mop B npejenax CAeAyioUlHX HHTePBAJOB MoTeHlHaaa:

Pe plla. . . .>>10 —I10.,.. —30 —30... —60 —70... —80 < B0
d MEM . . os 30 30—10 10—5 5—3 <3

Anaans nannblx Tadda. 3.9 CBHAETEJBCTBYET O TOM, 4TO B GOJIb-
HUIHHCTBE CJoeB 00eHX MOYB MAKCHMAaJIbBHOE KOJHUYECTBO COCTABJIAIOT
Nopel HauMeHblllero JHaMeTpa (Menee 3 MKM), 3a HCKJIOUEHHEM
cioa 140—200 cm mepHOBO-MOA30JHCTON MOUBBL, Tle COfEeprKaHHe
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CpaBHHTE/BHO KPYIHBIX NOp (6osee 30 MKM) coHM3MepHMO, a HHoOrjga
H NPEBOCXOJNT cojepxcanne Meakux nop. Bropoe mecro no xoanue-
CTBY MNpPHXOJHTCS HA HHTepBaJd NOTEHIHasa —10... —30 klla,
a naumensiiiee — Ha uurepsaga —70... 80 klla (5—3 MrM).

Cymmaphblii oObeMm nop, HafijeHnbii pasuipiMp cnocobamm (TeH-
SHOMETPHUYECKHM M pacueTHbIM), HHOr/a 3HAUYHTE/]bHO pasjudaercs,
OAHAKO Kakoil-1nbo onpenefeHHON 3aKOHOMEPHOCTH B 3THX PasjH-
yuAx He oOHapymeHo. Pasanuyua naubojee 3saMeTHLl B BEPXHHX H
HHMKHHX CJH0AX MOYB, TeM He MeHee B OOJbIIMHCTBE CJY4YaeB OHH
ykjaagosaores B 10 Y -nyo omndky. MoKHo NpH3HATB, YTO PaCX0iK-
JeHHs Mesay JAByMsa cnocobamu  pacuera TOPO3HOCTH HAaXOAATCA
B npeaejax TOUHOCTH onpejeienHii OOJIbIIHHCTBA BOAHO-(H3IHYECKHX
CBOIICTB NMOYB H HX CJeAyeT NPH3HATbL BIOJHE npuemjeMbiMH. BMmecre
¢ TeM TEeH3HOMETPHYEeCKHH MeTo] OnpeieaeHHs MOPO3HOCTH Npeinoy-
THTEJbHEE, MNOCKOJbKY OH MO3BOJAET HMeTh pacnpesedenHe nop no
JHaMeTpy.

Munumaabhbit o0beM nop Habaonaercs B caofx 95—105 u 120—
130 cM JgepHOBO-NOA30JAHCTOH MOUBLI, cocTaBasiomlei scero 27 %. 310
sHaueHHe npnbJaHIKaeTca K MHHHMAJBHO BO3MOMKHOMY 3HaueHHIO INO-
PO3HOCTH JLJA MOYB W ocajounblx mopoa [65]. Cymecrsenmoe pasau-
yHe B CyMMapHOH mnoposHoctH npoduias JepHoBOH MOYBL OOBACHA-
ercd, No-BHAHMOMY, HEOAHHAKOBO CTENeHBIO IVIOTHOCTH IeKCaroHab-
HOIl yNAaKOBKH YacTHIl, a TakiKe [poueccaMy OCaxJIeHHA Ha BHYT-
peHHell TMOBEPXHOCTH  BOAOPACTBOPHMBIX  SJEMEHTOB H3  BepXHEH
OKYJbTYPEHHOH 4acTH TOJLLH, YTO NPHBOAHT TaKiKe K YMEHbIUEHHIO
MOPOBOro NPOCTPAHCTBA.

BaHoit sHepreTHYecKoil XapakTepHCTHKOH TMOYBEHHOH BJard
ABJAACTCS angdepenunanbian BJAroeMKOCTh — MPOH3BOAHAA
dyukuna OFX. Ona xapaxkTepusyer 3HepreTHdeckHe 3aTparsl, Ipo-
H3BOAHMBIE NPH H3BJEUEHHH H3 MOYBBLI EJHHHILLI Macchl (HaH 00b-
eMa) poau. [lanuwie, xapaxktepusyomue AW/AP jaByX nous 0#HO-
TaeKHOM NOA30OHL B pasJHYHbBIX HHTepBaJax MNOTeHIlHaJja, NpHBe-
aersl B Taba. 3.10. O6wei 3aKOHOMEPHOCTBIO BO BCeX IMOYBEHHBIX
CA0AX ABJASIETCH NporpeccHBHoe yMeHblleHHe AW/AP npu noHHxe-
Hitm Py. Ilpn stom nanboJee nn3Koe ee CHHiKeHHe Hadaiogaercs
B nHTepBane— (1...3)-10% klla (d=3... 1 mkm). MagcumanaeHoe
KOJHUYSCTEO JPeHHPOBAHHON BOAB  XapakTepHo A HHTepBaJa
—10... —30 xlla, a MEEHMaaBHOe — AJa HHTepBaaa — (7... 19) X
> 10? gIla. B nHexkoropux cayuasx (caoii 70—80 cm) uanboJbluee
KOJHYECTRBO BI—:ITEEIEEHHE}ﬁ BJjlari oTMeuaeTca B I*IHTE|]EEI.-'IE —SEI'...
—350 klla (anuoBnanpiass nousa). OcHOBHag NPHUMHA BO3HHKHOBE-
HHfl 3TOrQ #ABJEHHA — HaJH4YHe 3allleMJIieHHOro BO3/yXa, «Caep:KHBa-
HHE» JAPEHHPOBAHHSA KPYMHBIX HOP 3a cuer nepekpbiTHas ux Gojee
MeJaruMH nopamu. Ecan pacemarpupaTe AH(pdepeHUHaNBHYIO BJAro-
€MKOCTh OJHOICO M TOro JKe HHTepBaja I[oTeHunasa (Hanpumep,
—10... —30 klla) B aaaBHAJBEHON NMOYBE, TO MOXKHO 3dMETHTh, 4TO
MaxKCHMaJbHOe ee 3HayeHue oxamerca B cjoe 45—55 cm (0,34 9% ma
—1 klla), a munumaapnoe — B cnoax 70—80 cm u 95—105 em, rae
sgauenua AW/AP pe npeswimator 0,11... 0,13 % na —1 klla.
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IMockoabky AW /AP, Tak Xe Kak H Py, 3aBHCHT oT THApodH3IHYe-
CKHX W (H3HKO-XHMHYECKHX CBOfICTB MOUBBL, TO MaKCHMaJjblible ee
sHAYCeHHA cJeaoBano Obl OXHAaTh B BepXHHX, OoJjee THKEJBX IO
rpaHy/JIOMETPHYECKOMY COCTaBY CJ0fIX, XapakTepH3yeMbix OOJblIHMH
SHAUCHHAMH VJEJbHOI NOBEPXHOCTH M CcyMMapHoii noposHoctH. On-
HAKO, B COOTBETCTBHHA ¢ AaHHbiMu Taba. 3.10, koanyectso GoJsee kpyi-
apix nop (d = 30... 70 Mm) B nousenHoft Toaume 70—130 cm 3Ha-
yyTeAbHO MeHblue, yem B BepxHem cjoe (0—70 cm). Mapecrno [112,
125], uTo ueM MeHblle aHaMmerp nop, TeM OOJABIIHMH KanuJJaspHO-
COpOUHOHHLIMH CHJIAMH BJAara yjep:KuBaeTcs nousoi H TeMm Gojbline
yeHaAHA HeoOXOAHMBI AJf H3BJEUEHHS H3 MNOYBbHl €JHHHIIBl MacChl
Boaw. Pacnonaraa uHgopmanueil o NPOUEGHTHOM COAEPKAHHH  MOP
pasjaHdHOro auaMerpa B oObeMe MOYBHL, Mbl, K COXAJEHHIO, He HMEeM
npeAcCTaBJelHs 0 XapakTepe pacnpeiejeHus Mop B MNPOCTPaHCTBE
(0 reoMeTpHH MOPOBOrO MPOCTPAHCTBA), MOCKOJLKY B Mpepeax Kam-
JOro HMHTEpBaJa nop HMEKTCA NOopsl pasHoro JAnamerpa. B cpaA3H
C 3THM OJHO3HAuHOe oObAcHeHHe ocobenHocTell namexenus AW /AP
npH nepexoje OT OAHOro HHTepBasa Py K JIpyroMy B PasiH4YHLIX
NOYBEHHLIX CJ0AX He MNpe/CcTaBjfeTcH BO3MOMKHBIM. Tak, HampuMep,
B cjgoe 45—55 cm aanwsuaashoii mousst AW /AP cocrasaser 0,34,

028 u 0,18 % mna —1 klla coorsercTBEHHO B HHTEpBaJax Kanuaasap-
Horo cop6unonHoro  morenuuana —10... —30, —30... —50 m
—50... —70 kIla, a B caoe 170—180 cm — coorsercTBenno 0.2;

0,002 n 0,02 % na —1 klla. B nepsom cayyae AW/AP ymenbuiaercs
npu  NOHHMKeHHH Py NMJaBHO, BO BTOPOM — PE3KO, CKauKooOpasHo.
IDTO ABJeHHe MOXKHO 0OBLACHUTL TeéM, YTO BO BTOPOM CJiydae nopoBoe
NPOCTPANCTBO CHOPMHPOBAHO H3 TPAH3IHTHLIX MNyTeiH, AaHaJOrHYHLIM
yeTouHbiM Kanuaagpam [112]. OGpamaer BHHMaHHe H OYeHb HH3KOE
snauenne AW/AP B caonx 95—105 u 120—130 em nepHoOBO-MOA30-
JHCTONH MOMBHIL, cocTapasioulee B8 HHTeppaJe Py = —10..., —30 xlla
seero 0,11 u 0,06 9% coorBercrenHo. [lo panuwim taba. 3.9, B 3THX
CJADSAX caMasi HH3Kadg MOPO3HOCTh COCTABJAET B CyMMe BCEro OKo0J/0
27 %. B coorpercTBHH ¢ TEOpPHEH rexkcaroHaJbHONl YNakKOBKH MOYBEH-
HEIX YACTHIL MJIOTHOCTh NOYBLI C TaKoil MOPO3HOCTLIO A0JAKHA HMEThb
snayenne 1,8—2,0 rfem®, uro M noATBepKAAETCHA IKCMEPHMEHTAJILHO
onpenes e HHbLIMH J1aHHBIMH.

BosBpamasick k Bompocy O npuuMnax otkjonenua OI'X or nps-
MuX (Hapymesue Jgorapudmuyeckoil 3aBHCHMOCTH), MOXHO KOHCTA-
THPOBATh, 4T0 <«H3rHOLI» ¢yHKUHH Py (W) uaue pcero npuxoasrcs
Ha uurepsan norenunana —30... —40 kI[la. D10 obOcroATENLCTBO
OoTMEuaJoCh HAMH H B NOYBAX COJIOHLOBOro komnaekca CesepHoro
Ilpukacnua [76]. CaenopatenbHo, paccMaTpuBaeMmble jJaHHbIE B MOY-
Bax IOMKHOTAeKHOH NOJA30HB MOATBEPIKAAIOT BLIABHHYTOE MPeAno/io-
JKEeHHe O TOM, 4TO B 3TOM uureppaje Py NPoHCX0AAT HE TOJBKO KO-
JHYECTBCHHLIC, HO H KavelTBeHHLIe H3MEHeHHA B COCTOAHHH BJIATH,
BbI3BAHHBIE, HANpHUMep, HapylleHneM CIHJOUHOCTH BOJAHOTO TeJja.
B ceaau c sruM, cocrosinne wiaaru B uurepsane —30... —40 xlla
Oyaer coorpercrsoBath BPK. Ilo Bceit BuaumocT, B paccMarpHpae-
MBLIX NMOYBAX HE TOJILKO CYTJIHHHCTOrO, HO M CyNecuaHoro rpaHyJiOMer-
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pHueckoro cocrasop B uw BPK cyrb He OJHAa M Ta e BeJIHUYHHAE,
KaKk 3TO MMEeT MecTo B pfAje necuanux nous [112]. Irto ceaAzano
C TeéM, YTO B IJIOTHLIX, OZKEJIe3HEHHBLIX, ONOA30JIEHHLIX M OIVIECHHLIX
MouBax CyHecuaHoro cocrapa oObeM NHOp 3HAUHTEJNBHO YMeHbiIeH
H3-34 OCAXK[JCeHHA HA BHYTPEHHHX MNOBEPXHOCTAX TPAHIHTHLIX NyTeH
NPOAYKTOB BLIHOCA — BOJOPACTBOPHMBIX XHMHUECKHX 3JEeMEHTOB H3
BEPXHUX [MJOJAOPOJAHBIX CYIECHdHLIX M  CYIJHHHCTHIX  CJOeB [OYBLL
[TnoTHoCT, HM3KHE necyaHoii 4YacTH TOYBLEI TaK}e OUeHb BLICOKAast
(1,70—1,95 r/em?), uro sBagercs ciaejcTBHEM TIeKCArOHAJBLHOIN yna-
KOBKH 4acTHIL, NpHBojAllel K (QoOpMHPOBaHMIO TOHKMX nop. Beposrt-
HOCTh CILJIOLUIHOTQ BOJAHOrO TeJsa npH fAB B Takux necyaHblX TOHKO-
MOPHCTBHIX MOYBAX OUEHb BLICOKAS.

JHpyroii npHunHoil, oOyCJOBANBAIOLLEH HApylIeHHe JorapHdMHue-
ckoit 3apucnmoctH OFX, siBasieTcst M3MeHEHHe JMaMeTpa TPaH3UTHBLIX
BOAHLIX myTeil, Korja OoJee WIHPOKHE B JHaMeTpe NOpH (HAH [OPHI-
KaHa/bl) nepekpoiThl 00Jiee Y3KHMH NOpPaMH H KaHajaaMH. B 3THX
VCJAOBHAX PA3rpy3Kka IHPOKHX MOpP 3aTpyiHena Haauuuem Oojee va-
KHX OTBepCTHH, BJara B KOTOpPHIX Haxoautcsd npu 0ojee BLICOKHX Me-
HHCKOBHIX jaBieHnax (6Gogee nuakuii moredumnad). Ilosromy mwupokne
nopsi 6yAyT APEHHPOBATLCS NMPH 3HAYEHHSAX NOTeHuHaJa Baaru Gogee
HH3KHX, YeM 3HaueHHe, COOTBETCTBYIOllee cHiae HX yiaepmanuda. [pe-
HHPOBaHHe HX Oy/JeT OCVILeCTBJATbCH MNpH 3HaueHusAX Py, PaBHBIX
MEHHCKOBLIM CHJAM NoAnHpawowHx Gojee Meakux nop. 1o SABjIEHHE
COmpoBoOKadeTcst yBeandeHwem A deperHnnansHoll  BJAroeMKOCTH
(raba. 3.10).

Jasucumoctn P (W), noayueHnsie ¢ HCNOJb30BaHHeM MeMOpaH-
HLIX TpeccoB B HHTepBaje norenumasa —30... —15-102 klla, npn-
BejeHbl Ha puc. 3.3—3.4. Ilpexnae Bcero OTMETHM, YTO HepejKO OHH
TAKIKE XapakTepu3yIOTCd HapylleHHeMm Jorapudmuueckoil 3apucH-
MocTH (npaMoJuHeiiHoCTH), HaGnoAaeMbM B aJJI0BHAJBHOMN JyroBoi
noyse B wutTeppage Py = —>500... —700 xlla, a B aepHoBO-NO13041-
cTofi cynecyaHoil — B HHTepBane P, = —300... —500 kIla. 3ra
ocobeHHOCTh cO0JI0aeTCsl BO BCeX CJ0AX ABYX MOMB, UTO CBHJETE/b-
CTBYeT O TOM, YTO HMEHHO B 3THX HHTEpBaJiaX MOTEHIHaJa BJaru
NPOHCXOAUT CMEHA MNPEeHMYLLeCTBEHHOro AeHCTBHS KANHIAPHLIX CHJI
viep:annd nouBeHHOH BJjaru Ha copOUNOHHBLE,

Xapaxrep pacnojoxkenns OFX HeckoJbKO OTJHYaeTcs oT pac-
CMOTpPeHHOr0 Bbllle. PasiHuHA COCTOAT B 3HAUHTENbHOM COKpalleHHH
paccTosiuns (NPOCTPaHCTBA) MeMKAY 34BHCHMOCTAMH B PasHLIX CJ0AX
MOYBLI, 4 OTAeJbHLIE M3 HHX MNOJHOCTBIO COBMAAAOT MemAy coboil
(B caoax 120—130 u 170—180 em anaoBuaneHoit 0 B cnosx 70—80
n 145—155 cm neproBo-nojsoaunctoil nous). B nepnoso-nopsonncroi
nouse OFX crpynnuposanst B jABa «nyuka» JuuHil: B caoax 0—10 u
20—30 cm oHM DpakTHUECKH COBNAjaloT, a4 B OCTaJbHBLIX CJOAX 00-
Pa3yIOT CeMeHCTBO KPHBBHIX ¢ oueHb HeDoJablUIHM pPasjiHuHeM N0 BJaK-
HocTH (B npegenax 2.0—2,0Y% B zasHcuMocTH oT yuactka O AX).

OrMeuennule 3aKOHOMEPHOCTH MOXHO OOBACHHTH  VCHJEHHEM
BJANAHNA TBepaoit (asnl MOYBH HA COCTOSIHHE TOYBEHHOIT BJarm.
Bansinne crnennduueckux ocobeHHocTedl NOPOBOro  NpOCTPaHCTBA
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3jeck 3HauuTeNbHO OocaabJeHo, ocoleHHO 3a mpejetaMu HHTepBana
norennnana —>500... —700 klla. OcHoBHBIM HHTErpa/ibHeIM (aKTO-
poM, ompejleisIoNinM HHAHBHAYaJIbHble OCOOEHHOCTH OrX, sapasiorcs
Tenepb CBOHCTBA TBePAOil (paskl: rpaHyJOMeTpHYECKHH CcOCTaB, YAeJb-
pas nopepxhocTb u ap. Cienyer, OAHAKO, NOAYEPKHYTh, UTO KPHBH3HA
(QyHKIH{ He3HAUMTEAbHA; OMHOKA BO BJAAXKHOCTH TOYBEI, 00YC/OBJICH-
pag sxcrpanoasuueii OF'X 10 npaMblX, BecbMa HEBEJHKA: OKOJO
1.09% B obenx mousBax, 3a HCKAIOUEHHEM 3aBHCHMOCTH B cjofix 0—
30 ¢Mm aepHoBo-nojasoducroit u 0—45 cM  aamoBHAABHON  AYroBo#
mous, rje oHa ymeanunsaercsa jpo 3,0 %, HO ToJbKO B HHTepBane Pk
or —(10... 13)-10% no —(14... 15)-10? kIla. Orciona caeagyer, 4TO
«cnpsamaenne» OFX BnoJsHe AONYCTHMO H He NPHBOAHT K CYLIeCTBEH-
HLIM OWHOKaM NpH onpeaejaeHHu BJa*KHOCTH.

Taknw obpaszom, OI'X B npemenax Py = 0... —80 klla annpox-
camupyeress B noayJgorapuduuueckom Macmrabe npambiMu. HaGaio-
jaeMble B pAfe CJydaeB OTKJOHeHHS OT NPAMOJHHEHHOCTH B HHTep-

page Py = —30... —40 klla obbAcHAIOTCA HapylUeHHeM CIJIOWHOCTH
BOJAHOTO Teaa H OCOODEHHOCTAMH pacnpeilesedHs nop mno THIY 4eTod-
HeIXx Kanuaaspos. Orciona uHrepBan Py = —30... —40 xlla coor-

BercTByer, no-suaumomy, BPK, woropas mo 3suauenHio MeHblue [B.
B Tex cayuasx, Korja HapyuleHwe JorapH@MHYeCKoil 3aBHCHMOCTH,
NpelMylUIeCTBeHHO B MNOYBAX NeCyYaHoro rpaHyJoOMETPHUYECKOro  Co-
cTaBa, He MPOHCXOJAHT, MOXKHO FOBOPHTH O TOM, YTO [PH NOHHIKEHHH
Py or 0 no —80 xlla xaxux-nubo pe3akHx H3IMEHEeHHH B COCTOSHHH
NMOYBEHHON BJArH He npoHcxoaur, a BPK, no-sHauMomy, COOTBETCT-

Byer [1B.
Hapyuienne gorapudMuueckoil 3aBHCHMOCTH B HHTepBaje Py =
= —300... —500 kIla B cynecuaHmx W B HHTepBaJje Py = —500...

—700 klla B CYyraMHHUCTBIX TMOYBAX CBHAETEJLCTBYET O CMEHe [pe-
HMYIIECTBEHHOr0 AefiCTBHA KanuJAJAapHLIX cHJ Ha copObuuonnbe. Coau-
KeHne u coBnagenne OFX B pasiHyHLIX N[O TpaHyJOMETPHUYECKOMY
COCTABY CJIOAX M TOPH3OHTAX IOYE OOBSACHAGTCH BBICOKOH ILIOT-
HOCTHIO, HH3KOH CYMMAapHOHl MNOPO3HOCTBI0 H BLICOKHM TPOLEHTHEIM
cojep:anneM (oT oblulell MOPO3HOCTH) MOP MaJjoro jHamMerpa (memnee
3 MKM) B MecuaHbIX H CyMecuYaHeX MOYBAX.

3aeucumoctn Pn (W), nmoayueHHbie ¢ HCIOAb30BaAHHEM NCHXPOMET-
pHUECKOro MeToja B IOuUBax CyXof CTenu, NpHBeJAeHH Ha puc. 3.2.
B noayaorapudmuueckom Mmaciirale OHH BbipaXXeHhl JHHHAMH, NIpH-
GmKaomuMiucs K npaMoiM. B paccmarpuBaeMoM HHTepBaJie MOTEH-
unana saarm —(2... 10)-10? kIla ceoficrea OI'X obycaoBjeHbl
rJaBHBIM 00pasoM B3aHMOAeHCTBHEM MOJEKYJl BOJB ¢ HOHAMH, cja-
raownmn auddysueit caoi [125, 128]. ITosexenne Honos B pacrsope
OKOJIO TOBEpPXHOCTH TBepaoifi ¢ass u Gdopmuposanne anddQysuoro
CJIOSl CKAa3blBAIOTCSI HA HeKoTopelx ocobenHocTax OFX B nurtepsage
COPOMHOHHEBIX CHJ BOJAOYIEpXKaHHf, BHPaXKaloUWuxcs, B YaCTHOCTH,
B NpoABJeHHH JorapHgMHUyecKol 3aBHCHMOCTH,

[To mepe yTs:KejeHHs TpaHyJOMETPHUECKOrQ COCTaBa, K4k H
B paHee paccMOTpPeHHBIX cayuasdx, 3aBucumocTH Py (W) capurawrcs
B CTOPOHY Ooablllell BAANKHOCTH, YTO CBHAETEJLCTBYET O BO3pacTalNHH
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nuddepenunansioil BaaroeMkocTH. PaccMarpHBaeMule 3aBHCHMOCTH
MOX{HO HCMNOJIL30BATh /118 OPHEHTHPOBOYHOH OUeHKH rHapodHsnye-
CKHX CBOICTB BJArd H CTeNeHH AOCTYMHOCTH ee JAJf pAacTeHHil, He
npuberast K AJHTENbHBIM TPYyAceMKHM onbiTaMm. C 3ToH Le b0 KPaTKo
paCCMOTPHM COCTOAHHE MOYBEHHOH BJArH H ee JOCTYNHOCTE B HHTEp-
pajie NCHXpoOMeTpHUECKHX onpejeeHni Pr.

P,- 70 kM
80

i " kA
# 10 20 30 W %

Puc. 3.2, 3apHcHMOCTh NOJAHOTO MOTeHIHaAa NOUYBEHHOH
pnari Py or BaaxuocTH nousel W, nonyueHHas ncu-
I]]{]M'ETFIFIEEHHM MMeTOMLOM,

Yeprosexosudnan cyzaunucrar nowea: | —rop. A (0—40 cm),
2 — rop. B; (40—70 em), 3 — rop. B; (80—100 cMm), 4 — rop. ""';r.n:rr[l

{120—=150 cM); YEPROIEMOSUIRAR CUMECYaHaR Ao
§—rop. A (0—40 cm), 6 —rop. By (40—80 om), 7—rop. B:
(80—120 cm), 8§ —rop. C (120=200 cwMm]).

C yMeHblUIeHHEM COJAEpMKaHMfA BJIATH NPH BLICOKOH BJaMKHOCTH
nmoyskl (AB u Boille) MOJAHBIA HOTEHLHAJ BJA4CH MOHHMKARTCH MENL-
J€HHO, TMOCKOJIbKY MOTepA BJari NMPOHCXOAHT B OCHOBHOM H3 OoJee
KPYIHBLIX MOp, SHEPreTHUECKoe COCTOAHHE BOJABI B KOTOpPHLIX XapakTe-
pusyercsa Py B nurepsate or 0 10 —(2... 3)-10* glla. Baara obnaa-
JaeT OTHOCHTEJbHO BbLICOKOH MOABHMHOCTLIO H COOTBETCTBYET KaTe-
ropun Jerxogoctynnoi. [lpn nansHeidier ee norepe NPOHCXOAHT
pa3pbiB BOJAHOIO TeJd, BJaara yMe HaxoluTcs B BHAE OTJAGJBHEIX
CKON/eHH — «MaHMKeT» — B MecTax cOoelHHeHHA MNOYBEeHHBLIX 4YaCTHIL
Cuabl yaep:xanus ee MOYBOH BO3pacTalT;, BO3pacTaer H YCcHJAHe,
C KOTOPLIM OCYLIECTBAAECTCA €e NPHHYAUTEe/ bHOe [APEHHPOBAHHE HJIH
HOrJOIeHHE KOPHAMH pacTeHdi. Jra pjaara COOTBETCTBYeT KaTero-
pHH CpelHeJoCTYNHOH M XapakTepusyeTcs Py B HHTepBaJje OT
—(3... 5)-10* mo —(8... 12)-10% xlla. JJaabHeiilllee yMeHblIEHHE
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COJlepIKaHHsl BJAarH NPHBOAHT K yMeHbLIEHHIO pa3Mepa BOAHBIX
eMalKeT» H TOJULHHBL MJEHOK, a OTCI0jla — K 3HAYHTe/JbHOMY YyBe-
AHMEHHIO CHJ YAepr<anus ee nousoil. B 370 BpeMs BJAaXHOCTh COOT-
BOTCTBYET KATErOPHH TPYAHOAOCTYNHON BJAArH H  XapakTepHsyercs
notenuuaiom B HuTepsaje or — (10... 12)-102 po —(20... 30) X
3 102 kIla. [lockosabky Baara Tenepb HAXOAHTCA B TOHKHX MJEHKax
H OYeHb Y3KHX KalHJJApax, TO Jaxe He3Ha4yHTe/JbHOE YMeHbllUeHHe
ee COJep:KaHHf NPHBOAHT K Pe3KOMY MNOHHKEHHIO MOTeHUHaJja, yrod
gakaoHna 3toil uactn OFX rtawkxe Bospacraer. LEcaum B MHTepBane
gnamuoctn 20—15 % ymeHblweHue ee coaepxauud wa 1% obycaos-
JuBaeT noHuxenuwe Py ma —(1... 2)-10% xIla, To Teneps anajorny-
HOe yMeHblIeHHe BJAMHOCTH NPHBOAHT K MNOHHKeHHIO Pp yxe Ha
— (5. .. 8) 102 klla.

Taknum obpa3oM, noteps BA4arH H3 TOHKHX IJIEHOK H Y3KHX Ka-
nuaaapos ob6yc/loBJAHBAET peskoe [MOHHMKeHHe [OoTeHllHasaa, H IpH
BJAXHOCTH MNOYBH, OJH3KOH K BO3AYLIHO-CYXOMY COCTOfIHHMIO, NOTEH-
LHaJ1 BJarH MOXKeT A0CTHrarth 3HaueHuit —(2... 3)-10° klla n nuxe.
Ha puc. 3.3 npupesennl O'X B moysax cyxoil CTenH, oTpajikaiollie
HHTepPBaJ BJaHOCTH oT B no cocrofAHHdA, XapakTepH3yeMoro OTHO-
CHTeJILHOH BJAXKHOCTBIO BO3jayxa, paBHofi 15 9,. 3asucumocTn mnoay-
YeHL TEH3HOMETPHUYECKHM, NCHXPOMEeTPHYECKHM H THIPOCKONHYECKHMH
metogamn [73]. «PaspuiBui» Mmexay oraeabHuiMu  orpeskamu OFX,
YCTAHOBJICHHBIE THTPOCKOMHYECKHM M MCHXPOMETPHUECKHM METOAaMH,
HEBEJHKH H B CYULHOCTH /JeXaT B npejaejax TOUYHOCTH OnpejeseHHH,
Paspoiepnl Mexxay yuactkamu OFX, HalieHHBle NMCHXPOMETPHYECKHMH
H TeH3IHOMEeTpPHUECKHMH MeToAaMH, COOTBETCTBYIOT 3Ha4YeHHSIM OCMO-
THYECKOT0 NOTeHUHasa, KOTOphle «He YUHTHIBAIOTCA» B TEH3HOMETpPH-
YeCKHX H3MEPeHHAX.

Onpeaenenne OFX skcrnepHMeHTaJbHO Tpebyer MHOro YCHJHH,
a B HHTepBaJe CpejHMX 3HauyeHH{l BJAaHHOCTH H3-3a HH3KON BJjaro-
MPOBOAHOCTH JAOCTHIKEHHE paBHOBECHS  3aTPyAHEHO, M noJyveHHe
HajleKHoro pesyjbTaTa HepeaKo  CTAaHOBHTCA mnpobJeMaTHUHBIM.
B cBfizH ¢ 3THM cerojHA HaMeTHJAach YCTOHYHBAs TEeHJAEHIHA B Ha-
npapjeHHu GopmaH3alun 3aBHCcHMocTH. M3psectno muoro smnupuue-
CKHX (hopMyJ/l, ONHCHIBAIOWHX 3aBHCHMOCTH, JIOBOJIbHO nojpobHas
CBOJKA KOTOpHIX cojep:utcAa B Mouorpaduax A. IL. Bopouunna [27]
# M. M. Cyaunuwsa [125]. Hekoropble HccaenloBaTesH, HanpHMep,
b. H. Muuyypuu [65] u B. I'. Ounwenko [101], ncnoabsyior merof
nogobuda, a A. J1. Bopounu ana oGjeryeHHs U YCKOPeHHS NMpoUeLypLl
nocrpoenuss OX npeiJoXkHa pacueTHO-IKCMEPHMEHTAJLHBIT MeTo]
[26]. CymmnocTh ero COCTOHT B TOM, UTO 3KCHEPHMEHTaJLHO Ompe-
JeJISII0T He BCEe TOYKH KPHBO#H, a JHIIbL Teé H3 HHX, KOTOpPLIE MO TeM
HJAH HHBIM NMPHYHHAM (reoMeTpHYecKas M JHepreTHueckas HeoJdHOPOA-
HOCTh TBepAO# (a3bl NOUBLI, HEPEryJApPHOCTH NYCTOT H [AP.) TPWIiHO
(opMmannzoBaTh, HO CPAaBHHTENBHO JErko H3MepuTh [26, 27].

CoBpeMeHHOe MaTeMaTHYECKOE MOJEJHpPOBaHHe Bjaronepexoca I
APYrHX rHAPO(MH3HYECKHX NPOLECcCOB B MoOYBAX HEBO3MOMHO Oe3 3Ha-
st OrX. B npakTike MOACJHPOBAHHA HAPAAY € SKCMEPHMEHTAJILHO
onpejiesieHHLIMH 3HaYeHHAMH NOTEHUHAJa M BJAaMKHOCTH TakmxKe HC-

79



moaL3yI0T OFX, paccunTaHHYIO Ha OCHOBe JAHHHIX O [OUBEHHO-THAPO-
JorHueckux csodcrBax [50, 67, 140, 141, 145, 146]. K uum npexje
BCEro OTHOCATCHA: MAKCHMAaJbHAA THIPOCKONHYHOCTH Oy, BJAXKHOCTH
3aBaianus By, HAUMEHbIUAA BJAAroeMKocTb 0Oys, MOJIHAS BJAroeMKOCTb
Oms. Ilockoabky NOUBEHHO-THAPOJOrHUYECKHE KOHCTAHTEL HM3BECTHEI
A5 GOMBIIHHCTBA THNOB MOYE, TO HCMOJb30BAHHE aHAJHTHYECKHX 34-
Brucumocreit W (0) cranoBuTCA B 3TOM OTHOUIEHHHM BIOJHEe BO3MOXK-

HBIM.

P10 xlia

~2000
~200 \\ A
L

1

25 W%

Pupe. 3.3. 3apucnMmocTh noTeniitaia nouBenHoll saarn
OT BAAARHOCTH NMOUYBLL.

Merodut: A — rHrpocKonnyecrni, B — neuxposmerpuueckni,
B — venanomerpiueckufl, Yepnoservoaudnwas cy2aunucTas nov-
aa: | —rop. A (0—40 cm), 2 —rop. By (40—70 cM), 3 — rop. B,
(70—100 ¢cm), 4 — rop. Anm.“ (100140 cam); weprO3IesNo8uoiHan

cynecuanan nowsa: 5—rop. A (0—40 em,) 6 —rop. B, (40—
80 cm), T—rop. B: (B0—I20 exm), & —rop. C (120—150 cm).

Cpean aHaIHTHYECKHX 3aBHchHMocTelt W (0) mnanboabuee pacnpo-
CTPaHeHHEe MOJYUYHIH caeayiourie Gopmy.ib:
Garenepa (uur. no [140])

W (0) = Wi | 2o | 3.2)
Bpykca—Kopn (unt. mo [140])
W (6) = qrr( U::l__,;?fl o )& | (3.3)

rje Kos{duiHenT b HaxoAHTCA H3 COOTHOUIEHHS

= lg W — |lg Wy, )
b o Eg {-Ulﬂ . “!-IJ'J — I:-:'. {“u'.l. T E].-.n'::l " [3'4}

ITasnosoii—Kasio:xuoro [50]
¥ (0) = 10 220 exp (—3,58 9—0as ); (3.5)

Oyp — Upa

80



Morosuaosa [67]
W) =, (.'E*;r_)"“( Uns —9 )ﬂ'“. (3.6)

H!:u s ”Mt

SIMIHpHYECKHe napamerpo n, a H lg Wan onpeaeqsiloTCA H3 cJae-
AYIOUIHX COOTHOLIEHHI:

a=1+0,2 Ig g =5, (3.7)
L lg Wyr — 12 Wi

= ]E,,Enn = ]E Byar (33}

lg W =5,2-107° (0,)™° + 2,1, (3.9)

rie Wyr = ¥ (Onr); W (0ns) = Wiz, Yus = W(0us); We— npasiienne
6apboruposauns. B dopmynax (3.2)—(3.5), (3.9) BraxmHOCTE NOYBLI
3a/1a10T B BeCOBLIX ejHHHUIAX, a B (opmynax (3.6)—(3.8) —B 00b-
emubix. [Tpn pacuerax saeucumoctH W (0) nmo dopmynam (3.2)—
(3.9) mapamerpnl Wyr, Wy 1 Wy HCOOMB3YIOT B BHAE AeCHTHYHBIX
gorapupmos 1g Wy = 4,7; lg Wy = 4.2; g Wye = 2,5. Takum ofpa-
30M, HMeEfl H3BeCTHLIe 3HAUEHHHA [lﬂllBEHIID*[‘II,&,PBMGI"H"IECI{HK KOHCTEAHT,
szapucuMocts W (0) moxuo uafitn no dopmyaam (3.2), (3.3), (3.9)
nan (3.6).

Hast nposepkn Ttounocru pacuera OFX no dopmyaam (3.2)—
(3.9) ucnoJsib30BaHBLI AaiHbie HEMOCPeACTBEHHBLIX H3MepeHHii KpHBOI
W (0) u nouBeHHO-THAPOJOrHYECKHX KOHCTAHT B JA€PHOBO-NOA30MHCTOMN
MouBe, NoJACTHAaemMoil MOWHBIMH neckamu., Conocrasjenue 3aBHCH-
Mocteit W(0) aaa pasHbIX CJ0eB NOYBL, H3MEPEHHLIX TEeH3HOMETPH-
YECKHM METOAOM H BBLIYHCJEHHBIX no ¢opmyaam (3.2)—(3.9), noka-
3LIBAET, UYTO paccUYUTAHHLIC NOTEHIHAJ B NOYBEHHOH BJATrH CYLLECTBEHHO
OTAHMATCH 0T H3MepenHuX. CnejopaTesbHO, pacyeT 3aBHCH-
Moct W(0) no He3zaBHCHMBIM H3MEPEHHAM MNOYBEHHO-THIpPOJOrHYye-
CKHX KOHCTAHT MOYKeT NpHBECTH K rpyOnM owmwuOKaMm B Onpeje/eHHu
MOTeHIHa 4 MOYBEHHOH BJari, a 3TO B CBOIO OuYepe/b NpHBEAET K MO-
rpelIHOCTAM B pacuerax BJjaronepenoca B nouse. Caeayer, 0ZHAKO,
OTMeTHTh, uTo B cjaoe 60—90 cMm, npencrasagwuiem coboii necok, pac-
XOKJeHHe pacCuyuTaHHOli 3aBHCHMOCTH OT 3KCHEepHMEHTAaJbHOH 3Ha-
YUTEJNbHO MEHbIle, YeM B JABVX BepxHHX cJjoax. Beposartho, 310 005B-
ACHHCTCH GTC}-’]'CTHHEM B loCJejHeM CJiog B 3IHAUYHTENBHbBLIX KOJH4Ye-
CTBAX rymyca, (pu3H4yecKol rJHHBIL, KOJJIOHAHLIX BelLeCTB.

AHAJIH3 MOJYUYEHHLIX 3aBHCHMOCTEH MO3BOJACT CA€NaTh BLIBOA
0 TOM, YTO, HO-BHAMMOMY, HCnoabsosanHe ¢opmya (3.2)—(3.9) nas
pacyera W (0) BosmoxHo B aByx caydasix. B nepsom u3 HHX 3Haue-
HHA MOYBEHHO-IHAPOJOrHYECKHX KOHCTAHT MOXKHO Noao0paTh Mo 3Kc-
nepHMenTaJbHoil kKpuson W(0) rakum obpasom, 4TOOL paccHHTaHHAA
KpuBas Hauayuuinm obpasoMm cosnajaja ¢ uaMmepenHoi. Taxasa pa-
Oora Oblia npojesaHna ¢ HCHoJb3oBaHHeM 3THX (opumya. Pesyabrarhi
CBHAETENbCTBYIOT O TOM, 4To Hanbosee THOKOH aHaJHTHYECKO# 3aBu-
cumocteio W(0) sasaserca dopmyna C. T. Morosuaosa. Paccuutan-
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HblE 10 9TOH (hopMyJe KOOp/AHHATHBIE TOYKH C BBHICOKOH TOUHOCTHIO
JM0MKATCA HA IKCMepHMeHTaJbHyi0 KpuBylo [140]. HMcnoassya ypashe-
Hue (3.6) u noabupas onTHMadbHBE 3HAYEHHA MOMBEHHO-THAPOJIO-
FHUYECKHX KOHCTaHT, HpeJCcTaBAAeTCd BO3SMOKHBIM NMOJYUYHTb MPAaKTH-
yecKH MOJHYIO CXOAMMOCTB H3MEpPeHHBIX H pPacCYHTaHHBIX KPHBBIX
Wio). y

Bropoit csaydaii HCNONBL30OBAHHA  AHAJHTHYECKHX 34BHCHMOCTEH
NpeAyCcMaTpHBAET MOJHOe OTCYTCTBHE HENOCPEACTBEHHLIX H3MepeHui

Tabauua 3.11

Bonnc-hbuanuecxkue CBOACTBEA JIEPHOBO-NOAS0IHCTOA NOYBLI,
MNACTHAAEMOH MOWHBIMH NeCKaMH

Caoft tqlllrr:--na‘nl. [T v fex? ME o 23w, HB l e &
HenocpencreetHue HaMepPeHHsn
0—30 1,55 2.5 5,8 26,1 39,4
30—60 1,60 A 5.6 22 .4 39.4
60—90 1,50 1,5 4,2 13,1 38,4
C ucnoaszopanienm dopuyau (3.6)
0—30 1,55 6,7 He onpenean- 20,2 27,9
JACHh

30—50 1,60 2,9 To xe 14,7 19,8
Eﬂ'_gﬂ ]15{} 11-5 " gTE 131'}

MOTEeHIHAJAAa MOYBEHHOH BJarH H MOYBEHHO-THAPOJOTHYECKHX  KOH-
cranT. Oun Moryr ObiTh HafiaeHu ana Qopmyan (3.6) nyrem peille-
HHS HAeHTH(HKAUMOHHOH 3agaun no ypaeHenuio (3.10). Pacuernt no-
Ka3blBaloT, 4TO 3HAYEHHS KOHCTAHT Our, Ous, Ops, MOJAYUEHHLIEe B pe-
3yJbTaTe pelleHHa HAeHTHOHKAUHOHHON 3ajadd, XoTdA H  OTJHYa-
IOTCA OT HEe3aBHCHMO H3MepeHHBIX 3HaueHHil, OJHAaKO HaxoaATcs
B OCHOBHOM B npegesax TOYHOCTH HX H3Mepenus (rada. 3.11).

Taxkum obGpasoMm, npm pelleHHH 3ajay BJaronepeHoca B MoYse
NMPH OTCYTCTBHH HenocpeJcTBeHHEIX HaMmepenuii W (0) umenecoobpaszHo
NPOBOANTE C HCHOJB30BaHHeM aHAJAWTHYECKOH 3aBHcuMocTH (3.6).
[Ipu 3TOM nOYBEHHO-THAPOJIOTHUECKHE KOHCTAHTHLI HajeX(Hee onpeje-
JATb H3 pelleHHs HAeHTH(HKALHOHHOH 3ajauH Ajs ypaBHenus (3.10),
a4 He 3aJaBaTbh HX H3 HE3aBHCHMBIX H3MepeHHH, MOCKOJLKY TOYHOCTh
pacuera BJaronepenoca no ypasHenuio (3.10) B sTom cayvae cyule-
CTBEHHO BO3PAacCTaer:

C(W)-Gr=—7 [ KW -G—K ), 3.10)

rie C (V) — audpepenunansuas saarcemkocrs; K(¥) — kKoaddu-
LIHEHT BJAarolpoBOJHOCTH; 2 — NpPOCTpaHCTBeHHasA KoOOpJAHHATa, Ha-
NpasJenHas BePTHKAJBHO BHH3; [ — Texkyilee BpeMs.
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3.2. Bnusaune Ha ONX nnoTHOCTH M CNOM{EHHS MOYBbLI

BauauHe mJaoTHocTH nouswl ([/f]) Ha ee BoAHBE H TeIJIOBbLIE
CBOIICTBA OUEBHJHO, MOCKOJBKY Nociaeansass o0yCc/aoBAHBAeT Kauect-
BEHHYIO M KOJHYECTBEHHYIO CTOPOHLI I€OMETPHH NOPOBOrO NPOCTpPaH-
cTea W cojepxkanne Baaru [62, 65, 101, 222, 290, 327]. Ot pasmepa
Mop MW HX FeOMETPHYECKOH CTPYKTYPbI 3aBHCHT KpPHBH3HA MEHHCKOB
Ha rpaHHue pasjgena W ocobenHOCTH Apenupopanusi nop. B npupoi-
HOil 0OCTaHOBKE MJIOTHOCTH MOYB H3MEHfeTcs Kak B mpouecce obpa-
GOTKH, TAK H MOJ AeHCTBHEM Harpysok BbllIepacnoJioKeHHOH TOJILILH,
a TakXke NPH MOJAMBAX M OCAJKaX, MPHBOAAIIMX K HaDyXaHHIO H
ycajKke NPH HCnapeHHH BJaru. B CBA3H C 3THM BbIABJeHHE CTeNeHH
BO3JeiiCTBHA MJOTHOCTH HA NOTEHUHAJ BJATH HBJASETCA AKTYaJbHBIM.
C. Teitiop 1 W, Boxke [318, 320] npeanoxuan yuutweisate [If1 B ka-
YyecTEe HE3aBHCHMON nepemeHHoil, a HarpyskKa BKJloueHa B ypaBHeHHe
noauoro norenuuana. . Toyuep [326] rteopernueckn obocHoBaa MNo-
JOJKeHHe, B COOTBETCTBHH € KOTOPHLIM [AJf HACHIUEHHLIX NOYB MOTEH-
LHaJ BJA4rH papeH MexaHHUeCKOMY /aBJeHHio, NPHJOKEeHHOMY K ee
nosepxHoctH. K. I'aprik [215] nposen cpaBuuTe bHBIE HCCAE10BANHA
rpaHy/JOMeTPpHYeCKOro cocrasa, TMOPO3HOCTH HW MOTEHIHAJd BJard
B 100 pasaMYHLIX NMOYBAaX H YCTAHOBHJ, YTO YMEHbIUEHHE MJOTHOCTH
BeJleT K yBeJHuYeHHIo obllefi NOPO3HOCTH H K CHHMKEHHIO KOJH4ecCTBa
nop, sanojxenHsix Bojoil. C Konesa [233] B onmbiTax ¢ BbilLEJOYEH-
HOil KOpPHYHEeBOH JeCHOH NoYyBOil yCTaHOBHJIA, UTO YBEJHUEHHE MJIOT-
HoetH moues ¢ 1,2 no 1,7 rfem® Bauser Ha cojepiaHHe BJard B 3a-
BHCHMOCTH OT 3HayeHHWA TIOTeHUHAJa BJjard. B HHTepBaJje MNOTEHLIH-
ana —>5... —33 klla yeeanuenne [I/T nNpHBOJHT K NPOTrpecCHBHOMY
CHIEHHIO CONepyKaHus BJjarH, B uutepsane —33... —I15.10% klla
YIJIOTHEHHE [MOYBLI NMPAKTHYECKH He CHHJKaeT COJlepiKaHHe paBHOBeC-
HOH B/1aXKHOCTIH.

Moxno npupectn ewme panusie T. Cranuku [310], noxasuiBaio-
iHe, UTO B TSKeJbIX TJIHHHCTHIX MOYBAX HPH BJAaXMHOCTH, XapakTe-
pusyeMmoil Py = —50 klla, yniorHeHne ckasuiBaercs Ha yMeHbIIEHHI
mop aspaund. ITouBw cpejiHero rpadyJIOMETPHUYECKOro coCTaBa B 3Ha-
qyuTe bHO OGoJblefl CTeneHi UYBCTBHTEAbHH K  VIJIOTHeHHIO (no
CPAaBHEHHIO C NOMBAMH JIErKOr0 IpaHy /OMEeTPHUeCKOro cocrapa), O-
HakKo MpH 3aMETHOM YMEHbIUEHHH BAAMHOCTH BJIHAHWE ILJOTHOCTH
ObICTPO Najaer.

Kparkas ceoaka pabor 1O YNJOTHEHHIO MOYBLI MO3BOJSET FOBO-
PUTB O TOM, YTO YBEJHUEHHE MJOTHOCTH NPHBOJAMT K NMOHHIKEHHIO Py
NpH NOCTORHHOM cojep:KaHun saaru. Hapyenue ecrecTBeHHOro cJo-
JKeHns B ofbuleM BHje cBojaHTCAd K yMedeslienuio [IT, a orciona —
K yBeauuennio oGuiefi NMopo3HOCTH 3a CHeT BO3PACTAHHS KOJHYECTBA
KPYNHBIX MeKarperaTHbX TIOp, WTO B CBOIO Ouepeilb HNPHBOAHT K CHH-
JKEHHI0 KOJHUeCTBA NMOp, 3anojHseMbix Boaoii. M3 n3nomenHoro Bhl-
TEeKaeT, UTO MPH OJHOM H TOM e 3HaudyeHHH MOTeHUMaJ a COIepiiaHHe
BJarH B NMoOYBax HapyLIEHHOro C/JOMEHHs Bbille MO0 CPaBHEHHIO
C NOYBaMM HeHapyleHnoro cjoxenus. [Ipuse/eHnbe Ha puc. 3.4 paH-
HblE MOATBEPIKAAIOT 3T0 nojoxenne. 3apucumoctu Py (W) cBraerelis-
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CTBYIOT O TOM, 4TO NpH MOCTOSAHHOM 3HAYEHHH NOTEHUHa a cojepxia-
HHe BJarH 3aMeTHO pPa3janyaeTcd B 3aBHCHMOCTH  OT CJAOMKeHHdA
nouyBbl. MakcHMaabHble pasanuus  3HAYEHHIT NOTEHUHa a4 HMelorT
MecTO MHpeHMyllecTsenno B o00aacTH  BHCOKOH  BJA2KHOCTH (OKOJO
HB) n MoryT jaoctHrath 3jech 50 %. B necuanom ropuiaonre C uep-
HO3EMOBH/JIHOH cynmecqaHoil noussl pasiHuyusa B Px OTCYTCTBYIOT, W
OrX coBnajalwT Memxiay Cco-

Goii. 3I10 OOCTOATEALCTRO 2. &lla

00ObACHACTCH OTCYTCTBHEM B B
necuaHon MOUBEe arperHpo-
BAHHOCTH H  CTPYKTYPHI, B
CBSAA3H C 4eM HapyuleHue cJo-
AMeHHs He NPUBOAHT K 3aMmert- -50
HOMY H3MEHCHHI0O CYyMMapHO#
MOPO3HOCTH W TEOMETPHH 110-
POBOroO NPOCTPaHCTBA.

Puc. 3.6. 3apucuMoctTs noTeHunana
noupeHuol paarn Py OT BAaKHOCTH
B COJOHYaKOBOM COJOHLUE NpPH pas-

JHYHOM €O CAOHEHHN, 20

Henapyieennoe caoxenue: | — rop. ©o-
ackuonsfi (10—30 cm), 3 — rop, wropuil

noaconoxnoewf  (65—135 cm), 5 — rop. 2

runconktt  (135—=190 cm); napyuennos

cAONCEHLE: 2= rop., conoHOOBLIA (10— »

30 cm), 4 —rop. nropoit noacoaoHLoBLA 2y

(65—135 cM), 6 — rop. rancoabfl (135— a2 '
190 eu). W Vs

CooTHOLIeHHE MOTEHLUHAJ0B BJard B 3aCOJEHHBIX IOuBax Hapy-
WIEHHOTO H HEHAPYIIEHHOIO CJOOKEHHS 3aMEeTHO OTJHYAeTCs OT Hesa-
cosennpx. Ha puc. 3.5 u 3.6 npusegennt 3apucumoctn Pyx(W)
B CBeTJ0-KalITaHOBOIHl MO4YBE H COJOHYAKOBOM COJIOHLE COJIOHIOBOro:
koMnaekca CesepHoro Ilpukacnua. Hekoropue ruapodusnueckne
cpoiicTBa 3THX nous npuBejerst B taba. 3.12. Auaauz O X csuje-
TEJbCTBYET O TOM, 4TO MAKCHMAaJbHOe pasjHule BO BJAAMHOCTIL TPH
nocrosnHoM Pyx HBaGaopaercs B HHTEpBaJe ero  3Haveduit ot
—30... —40 po —70... —80 kIla, T. e. nNpH BJAXHOCTH, COOTBeT-
ereyiouteit HB n neckoabko muke. B 3THX uuteppanax Py M BJaK-
HOCTH BJAHAHHE CJAOMKEHHA HA MOTCHUHAJ NPOHCXOAHT NPHMEPHO TAK e,
KAK #u B He3acoaenHplx nousax., CopepuwenHo Apyras KapTHHa
HabGaionaercs B uurteppaite Py or —5 go —20... —30 xlla: 3xnece.
MpH OAMHAKOBOM COjEpKanuu BJard B 00pasuax HeHapyllIeHHOro H
HAPYIIEHHOr0 CJ0XKeHHS NOTEeHIHAa/ HHUXe B 3aCOJeHHLIX NMOYBax.

OrX B cBerJ0-KalUTAHOBOH TOYBE MNepecexkaercs B TOUKax, pac-
NOJOMKEHHLIX B HHTeppaje " Px = —20... —30 xlla, coorsercrsyio-
weM uurteppaay Baaxuocern 31—27 % (or Maccesl nousbl), T. €.
B Mpefenax yBaa:KHeHHsI Heckosabko Ooabule, deM HB. B sepxuei
qacTH OT TOYCK nepeceuennsn (B HUTEpBaJje BJAXKHOCTH, npHOaHNKa-
outeit K /B u mexee) moTeHuHa s HHKe B 00pasunax HeHapyuleHHOro
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CJAOHeHHH. EHHE] OT TOYEK HE]}EEE‘[EHHH GFX, B HHTEPEEHE BJ14 A<~
Hocti ot HB no I1B, Py nuxe B o6pasiax HapylIeHHOro C/J0MKeHHS.
[To mepe yBeauueHHs cojepxanns comeil ToukH nepecedenns OIX
caBHralorcs 8 obgaactk OoJsiee HH3KHX 3HaueHHIl moTeHuHana, Ita
DCUﬁEHHﬂETh HEHﬁUﬂEE OTUeT. THBO ﬂpﬂHBﬂHETEH B COJIOHYAKOBOM CO-
JOHIEe, T. €. B IMIOUYBe C ﬁ[}.TIE'E! BBICOKHM Eﬂ.ﬂEP}HEHHEM BD,EI,G])ECTBUPH-
MLIX coseii [76].

TaGanmna 3.12

Hexoropsie ruapodusnyeckue cpoficTaa NOYs CONOHUOBOrO KOMMNAEKCA
Cemepuoro INpukacnua [114]

i

rfesm®

T
rfem?

frr
rfos?

fre

Caylu-
! rfem?

HA, M

FayGn-
Ha, CM

Co/IOHMAKOBHIT CosToHel L CreTn0-KaluTanoBan no4ysa

9—10]1,43|2,62| 650 | 22 | 7,9 40—10| 1,16 2,65 655 | 20 | 4,9
20 |1,560 |2.64| 43 | 22 | 8,7] 20|1,21|2,68]| 52 | 19 | 4,9
0| — |2,66]| 49 | 238 | — 30|1,43|2,72| 50 | 19 | 8,5
40 | 1,03 | 2,656 | 55 | 21 — 40|1,40|2,72| 48 | 19 | 7,8
50 | — |2,66 | 61 21 | 11,5 50 |1,43|12,72| 4 | 19 | 8,1
60| — |2,64| 59 | 22 — 60)11,50]|2,72| 44 | 19 | 6,2
70| — |2.61] 57 | 2 - 701 1,62|2.73] 42 | 19 | 5.8
801,20 2,58 | 556 | 24 — 80| 1,66 ]2,73 ] 41 19 | 5.8
90| — [256| 53 | 24 (144 90| 1,66|2,74| 41 19 | 6,3
100 | 1,25 | 2.56: | 51 24 — | 100|1,67|2,74| — 19 | 6,4
110 1,87 |2,66| — | 24 | — || 110 1,68 |2,78 | 44 18 | 6,8
120] — |2,85| — | 24 |16,9] 120 — |2,79]| — 18 | 8,8
1301 1,38 | 2,54 | 44 | 23 | — | 18| — |2,79| 45 18 | 8,8
140 | 1,45 | 2,64 | — 22 — 140 | 1,68 | — | — 19 | 8,6
150 | 1,47 | 2,64 | 42 | 21 | 17.5] 150] — |2,79| 45 19 | 8,1
160 | 1,47 2,55 | — | 20 | — 160 | 1,60 | — | — 19 | 8,0
170 | — | 2,55 | — 20 | 18,0 170| — |2.80| 45 19 | 7.7
180 | — | 2,66 | 4l 19 | — 180 |1,80| — | — | 20 | 7.4
190 | — | 2,66 — 19 | — 190 | — |2,77| 44 | 20| 7.2
200 — |2 40 19 | — 200 — | — | — | 20 | 7.1
210 — | — | — | 21 |18,8 [! 210 1,68 — | — | 20 | 6,8

fl

B BepxHem caoe cojoHvakosoro codonua (10—30 cm) coaepika-
uue coJeii cocrasasier Bcero 0,2 % (no macce), saeucumoctn Py (W)
nepecexKalorcsi 8 o0JacTH BLICOKHX 3Ha4YeHHit noTeHuHana  (okoJo
—20 xlla). B caoce 556—135 cMm cosepmxanHe coJqeii Bo3pacraer Jio
2.4 %, nepeceueHHe 3aBHCHUMoOCTeH Habawjpaerca yke npH Py =
= —50 xlla. INpu yBenHueHin cojepxaHusa coned go 3,0% B run-
COBOM TOPH30HTe 3aBHCHMOCTH NOTEeHIHAJa BJAAarH OT BJaXKHOCTH He
nepecekalored poobiie B npejesiax TEH3HOMETPHUECKHX OMpe/leseHHH.
[Ipu sToMm 3HaueHHs Py NpH NOCTOAHHOR BJAaXKHOCTH 3aMeTHO HHIKe
B MOHOJHTAxX MO CpaBHeHHI0 ¢ oOpasnaMH HapPYIUEHHOro CJIOXKEHHA.
Ipuunus, obycaopansaollie onucanHbe OCOOEHHOCTH COOTHOUIEHHSH
MOTEHIHAJ0B Bjaary B o0pasuax HeHapyWeEeHHOro H HapyueHHOro CJo-
MeHHdA, 3aKIYaloTesl B OJHOBpeMeHHOM BosjedctBHu Ha OFKX
CBOIICTE TBepuOi ¢asul NOYBLI H CYMMapHOro COAEPKAHHA COJEeH.
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3.3. Bnuauuwe Ha OlX sogopacTBOpMMBIX conex

Bonpocy Bo3jieiicTBHA coJiefl HA COCTOAHHE NMOYBEHHOH BJary Mno-
cpfillleHtl obcTosiTesibHble paboTbi MHOIHX OTeHYeCTBEHHLIX WM 3apy-
GexHBIX vuennix [8, 35, 76, 77, 102, 112, 125, 220, 257, 286).

Py 10% KM
-100 —~

!
) L)
.2 L= 3 .: 4.
o x p W
2 : EE.-? -
-1 | I | ﬂ 4 |E a7 sl
10 15 20 25 Jo - 35 W

Puc. 3.7. 3apHcHMOCTh NOJIHOIO NOTeHllHa Aa NMOUYBeHHOHA BJaarm
P, or BAamHOCTH B TeMHOUBeTHOR NOUYBe.

f — gepunHa (0—5 cMm), 2 — rop. rymyconnft (5—28 cum), 3 — rop. ne-

pexoautift no rymyecy (43—75 cm), 4 — rop. naasHaabHo-KapGoMaT-

Huft (75—113 cm), 5—rop., xapbonatumft (113—165 em), & — caoil

190210 cm, 7T—cnofl 210—300 cuM, 8§ —cnoft 300—400 cm, 9 — caof |
400—500 em, /0 — caoft H00—600 cwM,

HMcenepopanusg BaHaHHA cogeid ma OFX nposejeHsl HAa nousax
cojsoniloporo kKommyexkca Cesepioro [lpukacnua [76], noapobGuoe
ONHCAHNE TeHeTHKO-MOpP(OJOrHyeckux, (HaHYeCcKHX H (PH3HKO-XHMH-
YeCcKHX CBoiicTB KoTOpuX Buinoganexno A. A. Poge m M. H. lloascknm
[114]; nexkoTopbie M3 3THX- CBOICTE npuBeaeHsl B TabJa. 3.12, a 3a-
BHCHMOCTH Py (W) —ua pue. 3.7—3.9. B noayaorapugMuyeckoM
Macuitabe onn HMewT BHA rHnepboa H ANNPOKCHMHPYIOTCA CTEMeH-
HOH ¢ynkuuei. Pacnosomenne HX B KOOpJAHHATax NOAMHHEHO onpe-
JeJICHHON nocJe0BaTeIbHOCTH, O0GYCJOBJEHHOH pasJHuHeM B CO-
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JepiKanud HAHCcTOR (pakunn u coaeit. B npeapeaax OFX, ocobGenHo
B COJAOHUAKOBOM COJIOHIlE H CBETIO-KAWITAHOBOH MOYBE, MOKHO Bbl-
JeJNUTL ABa BHJA OTPE3KOB M0 HAKJOHY K abcuMcce: nepsulil BHI Xa-
paktepusyercs Py B uurepsanax: —(l... 2)-10% klla 8 cononne,
—(1... 25)-10? klla B cerao-kawranosoit 1 —(3... 30)-102 kIla

Po10%kMa 425 .

100, 3
‘oo R \ \

(4]
| | | T

|
0 15 20 25 30 J5 W%

-f I ]

Puc., 3.8. 3apncuMoCcTh NOJHOrO NOTCHUMANA NMOYBCHHOMN BJaard
Py 0T BAQKHOCTH B CBETAO-KAWTAHOBON NMOMBCE.

| —rop. rymaycosufi (0—I10 cm), 2—rop. nepexogHull me ryuycy
{1030 ecMm), & — rop, xHaphGonaTRO-HANOBIAILAMGA (30—I1056 eMm), 4 —
rop. runcossth (105—150 cm), §— caoft 190—200 cm, 6 — cacid 210—
00 em, T —enofi 300—400 em, & — caofl 400—500 eum. 9 — caoil 500—
G600 om, 10 = caofll G00—T0D oM, L

B TeMHOUBeTHON nouse. BTopoit BML XapakrepHsyercsa HHTEPBAJaMH
Py: —(20... 10)-10%, —(25... 100)-10* u —(30... 10)-10? klIla
COOTBETCTBEHHO B 3THX 2Ke rousax.

[lepBbie OTpe3kH OTJHYAIOTCH 3HAUHTEJbLHO  MEHBUIHMH  YraaMu
HakJoHa K aGcuucce NO CPABHEHHIO €O BTOPHIMH, OJHAKO pPe3Koii rpa-
HHILLI MEMKAY HUMH HET, TaK KaK KPHBLIE IJIABHO H3MCHAIOTCA C YMEHb-
WeHHeM BJAarKHOCTH. 3r1a (opMa KPHBLIX 00YC/OB/JEHA COBMECTHBIM,
HO HE pPaBHOSHAYHBLIM BJAHSHHEM cBOICTB TBEpAOH (asul NOUBLI I CO-
fepAcaineM CoJel NpH BLICOKOI H HH3KON BAAXKHOCTH. B Temuouser-
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HOMH MOuBe, CoAepAanne coyell B KOTOPOIH MaJjao No CPpaBHEHHIO ¢ ABYMSA
apyriamu, P, (W) npnbGanzKaiorea K 3aBHCHMOCTAM B HE3aCOJEHHBIX
novsax.

PacemoTpuM H3MeHenne P, nNpH NMOCTOAHHLIX YPOBHAX BJAKHOCTH
B 3aBHCHMOCTH OT cojepkanus coaeil u uancroii dpakuun. C stoil

o]
-2 O 4 W
>, Y
g
1 I I I 1 1 = 9
5 10 15 20 25 J0 I35 W%

Pue, 3.9, 3aBHCHMOCTh NOJHOrO nNoTeHlHaka nouecHuoil Baary Py
OT BAAWHOCTH MNOYMBEI B COMOHYIAKOBOM COJONIE.

| — rop. Haacononnoasfl (0—10 cm), 2 — rop. coaouuomsft (10—30 cm),

3 — rop. nepaktil nogcoaoRmoBuf (30—45 cMm). 4 — rop. nTopoR NoACOAOH-

nonuft (55—135 cm), §— rop. runcopwfl (135—190 ¢Mm), 6 —cmoR 190—

210 em, T —cnoft 210300 cMm, 8§ —caoft 300—400 cm, 9 —caoft A400—
800 cm, 1@ — caofl B00—600 cm /f — caoft 600—T00 cwm, '

1eJabi0 YCJAOBHO paccedyeM 3aBHCHMOCTH B BEPTHKAJbHOH MJIOCKOCTH Cce-
pHeil nepneHAHKYJISpOB, ONYyLIEHHLIX Napaie/jbHO OpAHHATE ¢ «Ia-
roMs 1Mo BJaMHOCTH nousnl (no obcumucce) ugepes 10 %. 3nauvenns P,
H W, cooTBeTCTBYIOLLHE TOYKAM JIepeceyeHHs nepneH/IHKyJaapos ¢ HeKOo-
TOPBIMH W3 3aBHCHMoOcTell, npuBefaeHn B Taba. 3.13, B KoTopoil Takke
HMEIOTCS CBCACHHA O CO/EpIKAHHH COJell H HJAHCTON (paxiHH.

[Tpn wanuumm B nouse BOLOPACTBOPHMEIX coJeii P, npeucrasjser
co0Oi pe3yabTaT COBMECTHOrO BO3/eHcTBHA TBep/ofi ¢a3nl NOYBE,
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Tabanna 3.13

CooTHolliene NOAHOrO noteHuuansa siarm (Py), saamuocri nous (W), cymmapuoro
copepmannn coqaeci (C) n namcroit dpakuns () B nousax coJOHUOBOTO
komnaekca Cesepuoro Npukacnus [76]

“ui';l-’:;-:“m W g | P, xlla C % |HIT 4 “"E:':;'.““ W 4 | P, kia C o | HT %
CoaoHYaKkoBuil CosloHel
0—10 40 —1,0 0,10 31 || 10—30 44} —1,0 | 0,10 33
20 | —10,0 | 20 | —16,0
30—45 40 —13.,0 1,80 37 55—135| 40 —13,0 — Bt
20 —31.,8 20 —28.0
136—190 | 40 —14,0 | 2,86 a0 | 190—=210| 40 —14,2 | 2,61 29
20 —33,0 20 —33,0
210—300 40 —8,0 1,75 31 |300—400]| 40 —T7 .4 0,98 M
20 —22.5 20 —12.5 :
400—500 | 40 —4,0 | 0,98 a3 [500—600]| 40 —2,.8 | 0,30 | 32
20 | —7.0 u 20 | —5.6
CBeTNI0-KalTaHoBasn nousa
0—10 40 — 0,04 27 10—30 40 —1,2 | 0,04 | 37
190—210 | 40 —12,7 1,45 28 |210—300| 40 -—10,0 1,67 | —
20 —27.0 20 —22.0
300—=400 | 40 —8,9 1,56 — [ 400—=500]| 40 —3,1 0,20 | —
Temuoupetnast nousa
0—5 40 —3,0 | 0,04 44 5—28 40 —3,1 0,04 44
20 —8,0 20 —14,0
43—75 410) —3,0 0,04 a7 76—113| 40 —1,6 | 0,04 | 33
20 —8,2 20 —6.5
113—165 | 40 —1,0 | 0,04 33 | 190—210| 40 — 0,04 | 29
20 —5,0 20 —12.6

B YACTHOCTH, HAHCTOH (paxuun, u copep:xanuss coaeil. [locaenree
B TEMHOLBETHOH MOYBE HE3HAUHTEJBLHO H NMOCTOSHHO (B COOTBETCTBHH
c AanabiMn A. A. Pope nu M. H. Ilonsckoro) no Becemy mnpodHJIio
(0,04 %), Toraa kaxk cojeprianme WaHMCTOH (PAKUHH CYLUIECTBEHHO
pasanuaercs no reHeTHYecKHM ropusontam. Mcexoas us storo (dakrta
3aBHCHMOCTH B 3TOH mMouse Jl0/KHL Ou OLITh pacno/ioieHsl B KOOp-
JINHATAX B TAKOM MNOpshKe, B COOTBETCTBHH ¢ KortopuiMm OF'X B caoe
-900—600 cm «3annmaer» Haubojee OJIHIKOE NMOJOMKEHHE K OpAHHATE,
a P,(W) B rymycoBoM TrOpH3OHTE — MaKCHMAaJIbHO Yy/laJleHa OT Hee.
Ha camom nene ato ve cosceMm taxk. Hanpumep, 3aBHCHMOCTH B ¢J10SX
190—210, 210—300, 300—400 u 400—500 cM B COOTBETCTBHH C CO-
Jep:KaHHeM B HHX HJAHCTOH dpakuun JA0AXKHB Own Ol 3a-
HATEL [OJIOXKEHHe B MHTepBane P, = —(l... 2,5)-10! g[1a. Tlo-
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BHAHMOMY, COJAepiKaHHe couel, KOTopoe NPHHATO B COOTBETCTBHM
¢ nanabiMu Poxe u [Noasckoro (1960), ne noJHOCTLIO OTBeuaer coaep-
AKAHHIO COJICH B Hallem paspese, 3aJ0KeHHOM No6JaH30CTH OT paspesa
STHX ABTOPOB. DTO TeMm (oJiee BEPOATHO, YTO KAK OTMEYaJH caMmu as-
TOPBI, TEMHOUBETHLIE MOYBLI [IpHKacnuiickoli HH3MEHHOCTH pacCoeHbl
JlaJexo He B oAHHAKOBOH cTenedd. O TOM, 4TO B HCNONb30BAHHBIX HAMH
obpasuax TeMHOUBETHOH NMOYBLI coJsiedl OoJblue, yeM no Aaunbim-Pone
H [10ABCKOIo, KOCBEHHO CBH/IETELCTBYIOT H ApyrHe dakrol. Hanpumep,
npu H B noanuiii noteHunan pBjarn B G0JABIIHHCTBE IEHETHYECKHX TrO-
PH3OHTOB 3HAUHTEAbHO 0OJbllIE, YeM 3TO CJEAYeT H3 NPHHATOH KOHIIEH-
TPAalLHH COJel. ITO OTHOCHTCH K BEPXHHM TFOPH3OHTaM, € MOBbLIILUEH-
HOE CojepyKanne cojed MoKer ObiTh OOYC/IOBJICHO NOCTOSHHLEIM MPH-
BHOCOM HX BeTpoMm [76]. |

CpapnenHe sasucumocteit P, (W )B TeMuouBerHoft nouse ¢ raxo-
BEIMH B COJIOHIIE H CBETJIO-KAalITAHOBOH MOYBE CBH/ACTE/LCTBYET O TOM,
YTO NPH OJIHOM H TOM K€ cojlep:KaHuu Baaru P, B NociAeJHHX 3HaUYM-
TeJbHO HHU#e. Tag, npu Bnaxuoern 40 % noanwifi moTeHumas B pas-
JHYHBIX P€HETHYCCKHX TFOPH30HTAX TEMHOLBETHOH MMOYBE HAXOAHTCHA
B HHTepBaJe: —(2,5... 3,5)-10? klla B tomme 0—75 cM u B nuTEp-
‘Baje —(1,5... 1.9)-10% kl1a B Tonme 75—600 cm. [1pn ananornunof
BJAMHOCTH CBETJIO-KALITAHOBOH MNOYBH H OCOGEHHO COJIOHYEKOBOTO
coqoHua P, nonnxaercs o —(13... 14)-102 kIla (caoit 30—210 em
coqoHna). CieloBaTesbHO, XOTH CO/JepHaHHe coJell B TEMHOLBETHOI
MouBe, Mo-BHAHMOMY, H DOJiblIe, HEM 3TO cJAeAYeT H3 gaHubiX Taba. 3.13,
HO BCC K€ OHO HaMHOro HHJKEe Mo CpaBHEHHIO C JABYMS APYTHMH TMOY-
BaMH.

[lonbiTaeMcsl BLIABHTL pa3jlesbHOE BJAHSIHHE COAEPIKaHHA cojeil
HJAHCTOH (ppakuun Ha noaHulfi norenuuan sBaarn. C 3toit ueanio pac-
CMOTPHUM 3HaA4YeHHS P, NpH yMEHbUIEHHH BJAXHOCTH CHayaja B reHe-
THUYECKHX FOPH3OHTAX H CJOSX C OJIHHAKOBHIM MM OJH3KHM cojeprka-
HHEM WJHCTOH (pakilu, HO NPH PasJIHYHOM COJACPHAHHH coJel, a4 3a-
TeM, Ha000poT, NpH OJH3KOM CYMMapHOM COJAEpHaHHH coeil, HO mpH
Pa3JHYHOM COAEPKAHHH HAHCTOH (PpaKIlHH.

B caoax 10—30 u 55—135 cm cononuakoBoro cosonna (puc. 3.9)
cojepiKanHe HJIHCTOH (pakiun coctasaser okodo 33,0 %, a cymmap-
HOe cojepxanHe coaeif — coorsercreeHHo 0,10 u 242 9% or maccw
moustl. [lpn BaamuocTH nocaeaneit 40 9 P, B yKasaHHBIX CJOHAX CO-
crasaser —100 n —13-10? xlla coorsercreenno. CaejosaTtensHo, pas-
HOCTh B 3Havenusix notennHana cocrasaser —12.10% kIla. C ymenbuie-
HHeM cojep:kanua Baarn a0 20 Y% 3T0o pasanune yBeaHuHBaeTcH 10
Makcumyma (—16-10% kITa). [1pu paapheiiuieM yMeHbLIEHHH BJaXKHO-
ctH a0 15 % passocTe moTeHuHaJoB yMmerbinaercs go —13-102 k[1a,
npu Baaxkuoctd 14 % noteHuMaaw CTaHOBATCSH paBHbiMH, a npH W =
= 139% P, B caoe 10—30 cM cTaHOBHTCH BbLillie, YeM B cJjioe 55—
135 cm (—10.10° w —8,2-10° k[la coorBercTREeHHO).

CoenosaTte/ibHO, MOJHLIA NOTEHIHAA BJAArH B CJIOAX NMOYBBEI ¢ O/1H-
HAKOBLIM CO/AepiKaHHeM HJHCTOH (ppaxkuHH, HO € CHJLHO pasaH4alo-
MIHMCH cojlepKanueM coJqeil B HETepBaJge pJaaxuoctn or IIB po B3
HHMKe TaM, rjae Ooabine cogseil. B untepeane or B3 no MI' norenunaJ
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HIZKE B CJ0SIX C MeHbIiHM cojepmannem codeil. [ToaoGuas xaprhua
COOTHOLICHHA [OTEHLUHAJOB B CJOAX MNOUBH ¢ OJH3IKHM CO/ACpHAHHEM
nancroil dpakitnH, HO ¢ pas’JHYHBIM coaepiaHHeM coJgeil, nabalona-
eTCH B CBETJO-KallTaHOBOH NoOvBe.

[MTousennntit caoit 1350—190 cm coslOHMaKOBOTO coOMOHIA XapakTe-
pH3YeTCHA MPHMEPHO OJAHHAKOBLIM COAEpIKAHHEM H HJIHCTOH (ppakiHH,
H CYMMbl coJied, mo3ToMy sasHcHMOCTH Pn (W) moasocThio coBnajamor
(pue. 3.9, kpusnie & u 6). Onnako anasornunoe copnagenne OF'X nat-
Jloaaercs He Bceraa. Tak, Hanpumep, 3aHcHMoctH 8 u 9 (puc. 3.9)
ciaoax 300—400 u 400—>500 cM He coBmanaior, XO0TH pasanune B P,
NPH - -OIMHAKOBLIX 3HAUEHHAX BJAXKHOCTH H HenesHKO. Bo3MoiKHO, 4TO
NpH  CPaBHHTEJbHO HEBLICOKOM COJlep:KaHuu coJieit (B 3TOM cay4ae
oko.10 1,0 %), pazanune B conepxanun mHancroit paxuun, pabHoe
peero 1,0 %, n obycaoBuao orMedeHHoe HecosnajienHe, Boamoxuo
TaKKe, YTO 0Ka3a o BJAHAHHE M pasjH4yHe B cocTape coJieil, B HacTHO-

CTH B cooTHOMIeHHH XJjopa n SO .

Paccvorpum teneps 3asucumoctn Py (W), xapaxkrepusyemnle GJus-
KHM COJlepHaHHEM COJICH, HO PasHbiM COACPKAHHEM WJIHCTOI (ppaklHH.
Caon 30—45 u 210—300 cm codonvyakosoro cojioHua (puc. 3.9, kpu-
Bule 3 M 7) COOTBETCTBYIOT NOCTaBJEHHOH 3ajaye. AHaJiM3 3THX 3aBH-
cHMOcCTell NMoKaskBaeT, YTo B HHTepBaJae paakKHoctH ot 40 a0 12 % P,
Hie B caoe 30—45 oM, 1. e. B cjoe ¢ G0AbIIHM COLep:KaHHEM HJIH-
croit ¢pakunn. Otciona pewlaomwum (PakTopoM B NMOHHIKEHHH NOTEH-
uHajga B aHaJIOTHUHLIX CJAYYaAX SBJSETCH cojlepranHe HaHCTOH (ppax-
i, OOpauiaer Ha cebs BHHMaHuwe M TOT (pakT, 4To KpHsue [ u 2
B COJOHYAKOBOM COJIOHIE HMEIOT oueHb OAH3KYI0 (opMy, H B TO IKe
BpEeM#fA OHH PE3KO OTJAHYAIOTCH OT OCTAJbHLIX 3aBHCHMOCTEH (KpHBLIE
d—I11) nauHoro paspesa, KOoTophle Takie no (opme OJHIKH MeXALY
coboil. To xe camoe HabJiojaeTcs W B 3aCOJIEHHOH CBeT/IO-KallUTAHO-
Bofi mouse (puc. 3.8), rae kpusse [—4, ¢ OAHONH CTOPOHLI, H KPHBLIC
5—10, ¢ Apyroil, 3HAYHTEIBHO OTJAHYaloTCs Apyr ot Apyra. [Ipu sTom
OTJHYHA Hauboaee pe3ko NPOABJIAIOTCH B HHTEpBaJe YBJAaMHEHHA
40—15 %. Ilpu Goaee nnusxkoil sBaaxuoctn (menee 15 %) dopma yka-
3aHHBIX TPyNn KpPHBWX nourH adajorvuna. Cojepmaunne coJeil
B CJ10§X, XapakTepH3yeMbiX KpHBuMH [—2 (pHc. 3.9) u I—4 (pHuc. 3.8),
BO MHOI'O pas MeHbIUe, YeM B CJOfIX, XapaKTEpH3YEeMbLIX OCTaJbHBIMH
KPHBLIMH JBYX NOYB, 3a HekaouendeM caof 105—150 em.

Orciona ¢ yueroMm paHee M3J0MKEHHOrO CJaelyer, YTO B CHJLHO3a-
COJICHHBX MOUBax MPH BLICOKOM H CpPeAHEM BJarocoJepKaHHH NpeH-
MylLIeCTBEHHOE BJHAHHE Ha P, oxa3sbiBaer cojaep:kaHHe coaei, Torua
KaK NpH HH3KOH BjaxHocTH (oxoao B3 u HHKe) — TBepaas dasa
nmouskl (conepxanne uaa). Yro me kacaerca sasueumocta P, (W)
B cioe 105—150 cm cBerao-kawTagoBoii noues! (Mo  colepiKaHHIo
coJlefl oHa JMoJxHAa OnTh OAHMe K 3aBHCHMOCTAM H—J[0, yem K 3aBH-
cumoctam /—3), To, BO3MOKHO, 3TO cBA3aHO ¢ owHbkamH, odycoB-
JeHHLIMH ABYMA JAefcTBHAMH: oTGopoM ocpeianeHHbLiXx obpasuos #
OCpe/HeHHEM CYyMMapHOIro COAepiaHusl cojeil B JaHHOM clioe.

Takum oOpazom, npyH COBMECTHOM BO3/AEACTBHH HA MOJHWI NMOTeH-
HHaJ CYMMapHOro cojepxanus cojefi ¥ HJAHCTOH (Ppakuun mnepsnie
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OKAa3EIBAIOT NpEeHMYylLlecTBenHo BanaxHe Ha P, B npeaenax /1B — B3.
3amMeTHOe BJAHSAHHE COACpIKaHHf HJAHCTON (pakuuH HA 3HaYEHHE TMOo-
TeHlHaJa HAUHHACT NPOABJAATHCH NPH BJAAMKHOCTH, HECKO/ILKO MeHbleH
HB, a npeHMyLIeCTBEHHOe BJAHSHHE — NpH BJAYKHOCTH OT B3 H HH#e.
[Tpn OAHHAKOBOM TPaHYJOMETPHYECKOM COCTABE Pa3JHYHLIX TOUYB, HO
ApH CYLWECTBCHHO pas/jHYHOM COAep:KaHuy cojeil, nmocaeanne kaxk Obl
«ofJieruaioT» rpadyJoMeTpHUecKHi cocTas, YTO NOATBEPAKAAETCA CABH-
roM 3aBHCHMOCTEHl B CTOPOHY OpPAHHATH, T. €. B 06JacTh npeHmyLe-
CTBEHHOTr0 PacHOJIOXKEHHSA 3aBHCHMOCTEel A48 MOYB JCrKOro rpany.Jio-
METPHUYECKOr0 cocTaBsa.

Hanee YMECTHO KPATKO OCTAHOBHTBHCHA HA COOTHOUIEHHH TMOJHOTO
MNOTEHILHAJa H HEKOTOphIX ruapodusuyeckux koucraur: /1B, HB, B3
H MI. 910 tem Ooaee uenecoobGpasmno, uto no Mmuenunio A. A. Poze
[112], TpaanunoHHBIE MeTOAw onpeieseHns woHcrawt [19] npaktu-
YecKH He NPHIoAHL AJf 3acoJeHHEX nous. OTMeTHM, 4YTO B HE3aco-
JEHHLIX M0YBaX NpPH MOJHOM HacbilleHHH HX BOXOiH (//B) noanuiii no-
TeHUHaa Mo snaucHuio 6JH30K Hyalo; P, coorsercreyiouuit MI', na-
xoautes B uurepsase — (50... 55)-10? klla, a 3navennsn P, xapax-
tepusyiomne HB u B3, pasun coorsercTBenno —30 u —15-10% klla
[21, 26, 34, 65, 77, 121, 125, 180, 286, 306]. B anpropu MoxHO no.Ja-
raTh, YTO 3HaYeHHA P, XapakTepH3ywlllHe KOHCTaHTH, OyAyT cCylle-
CTBEHHO HHBLIMH B 3acoJieHHblXx noysax. OGpartuMca K 3KCNepHMEH-
TaJbHbIM AaHHLIM (cM. Taba. 3.12). Anaans noxkasniBaer, 4TO 3Haue-
HH#A TOJHOrO NMOTEHIHAJA B PAasjHYHBIX [OPH3OHTAaX TEMHOILBETHOMN
MOYBLI, Xapaxkrepusyiouine B, 3sHauuTeIBHO HHIKE, WeM, HalpHMep,
B NOMMEHHOH 4YepHO3eMOBHIAHOH CYIJIHHHCTON HE3acOJeHHOH noyse, H
HaxoasaTcAa B uuTepsaae — (8... 14)-10? klla, Toraa kak B He3acoJieH-
HOl — B uuTepsasne —(2... 4)-10? xIla. CooTBeTcTBEHHO 3HaAYEHHSA
P, xapakrepusyiomme B3 u MI, naxoaarca B HHTEpBaJsax
— (17... 23) 102 u —(32... 40)-10% k[Ta. B co/loH4aKOBOM COJIOHILE
H B CBeTJO-KalwTanosofi nouse swauenus P,, xapaktepusyioune HB,
B3 u MI', eme Gonee HH3KHE, YeM B TeMHOIBETHOH IO4YBE; HepelKO
OHH JA0CTHralor 3Hauenuil, npespimaiouux —I100-10? xkIla ana M,
a nrHoria M jaaxe aaa B3. Oanako cjeayer OTMETHTh, YTO TaKOe CHJIb-
HOE TIOHHMKEHHe 3HAYeHHH MOJIHOTO MOTeHlHaJa, XapakTepH3YIOWLEro
B3, uactnuno oObsicHAeTcA TeM, uto 3 onpenenasjack Ha paccofieH-
HbIX mouysax [114], a moTenunan — Ha 3acOJIEHHBIX.

C HCnoJb30BaHHeM [AAaHHBIX KPHOCKONHUECKHX H TeH3HOMeTpH4e-
cKHX onpejpejennit P, u Py npopeieHnl pacueTsl Pocw. [lo nanubiM
STHX OMpeaeJCHHil H pacueToRr NOCTPOeHL 3aBHCHMOCTH P, OT KOHIEH-
tpaunn coqefi (puc. 3.10). Buano, 4TO 3aBHCHMOCTb NPSAMOJIHHEHHA,
MOCKOJBLKY NMPH BHICOKOI BJAAMKHOCTH BKJaA B P, TBepAo#H (a3l NOUBH
nprGaHKaeTes K HYJIO, 4 OCMOTHYeCKas KOMMNOHeHTa oO0ycJoBJeHa
TOJIBKO KOHIEHTpauuei cosefl. [IpH noHHMKeHHH COJlepiKaHHA BJaATH
P, sospacraert, a Poc. YOLIBaeT (Mo abCoOMNIOTHOMY 3HAYCHHIO) H B 3TOM
caydae 3aBHCHMOCTh Pp(Poex) BHPa3HTCH XapakTepHOH KPHBOH c OL-
HHM MakcuMymoMm u fAByms mMunumymamu [92]. [To naHHbIM ocMoOTHYe-
CKOTO, KanuAJapHO-cOpOIHOHHOTO MOTEHIHAJIOB ¥ 3HAYCHHH BJIaMHO-
CTH MOCTPOEHH! 3aBHCHMOCTH Poew (W), npejcraniennnie na puc. 3.11.
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Onu Bbipaziens CHABHO BBLINOJOMEHHHMH KPHBBIMH, NPOXOASUIHMH
noj oueHb HeGoJaLUKUM YTaoM K abcuncce. AHaH3 WX NOKasLiBaer, 4To
nockoabky Mexay Py n W, ¢ oauoll ctoponbl, H Pocy # Py, ¢ ApYro#,
CyllecTBYeT onpenejenHas cBfsb [77], TO coaep:kaHue BOAHOPACTBO-
PHMBEIX cOJeil MOM(eT OKa3bBaTh HEKOTOpPOEe BJHAHHE HA TOKAa3aHHA
TEH3IHOMETPOB,

B Hesaco/IleHHLIX MOYBaxX MNOKa3aHHA TeH3HOMeTpa OTpaxKalTr no-
HUAKeHHe ¢BOOOAHON IHEPrH BOABLI, OCYUIECTBAACMOE 34 CHET BJAHAHHA

2, -10° ke
=20 -
20102 ke
~18 L Jr= 4
& ,,i—*"‘""'—
2
'_IE = -.fﬂ -, )
e
-8 g/
=20 b
=30
g | | | 1 | 1 K !_ }
g2 14 H 28 0 20 25 o0 33 W
Puc, 3.10. 3asHcHMOCTh NOTeHIIHANA Pue. 3.11. 3aBHCHMOCTE OCMOTHUECKOrO
noupedHoR Bjaarn Pp OT cojepia- notedunana saard Pyey OT BAAKHOCTH
HHA BOAOpacTBOpHMBX conedt C. B cpeTnO-Kamranosoft nouse (A) u co-

J0HYaKoBOM cojioHue (B5).

| —cnoft 1030 cm, 2—caofl 106—150 cm,
J—cachh 30—45 cm, 4—caoft 135—190 cm.

Ha Hee TBepjoil da3w nouskl. [lpu 3TOM pacTBOpeHHbLie B BOjAe XHMH-
YeCcKHe 3JeMEeHTH CBODOAHO NPOHHKAIOT B TEH3HOMETPHYECKYIO CH-
CTEMY H «CBA3LIBAIOT», YMeHbIIAIOT cBOOOJHYIO IHEPrHIO BOALI NOC/1e/l-
Hero. OIHAKO B HEe3aCOJICHHBLIX [MOYBAX KOHUEHTpAalHs [OYBEeHHOro
pacTBOpa HEBEJHKA, NO03TOMY NOHHKeHHe cBOOOJAHON SHEepruH BOILI
TCH3HOMETPA HE3HAUNTeALHO, H HM BIOJHe MOXKHO npenebpeun. B 3a-
COJEHHBLIX MOYBAX KOHUEHTpaluHA cojeil B BOAe TEH3HOMETpa CO Bpe-
MEeHEeM MOX{eT AOCTHIaTh OOJBUIHX 3HAYEHHI, OJJHAKO H3MEPHThL OCMO-
THYECKYIO COCTARJAIOULYIO TEH3HOMETPOM HEBO3MOMHO, NOCKOJIBKY NOPbE
KepaMHYecKkoro gaTunka npubopa nponyckalor BMecTe ¢ BOLOH H pac-
TBOPEHHLIE B HEH XHMHYECKHE BellecTBa, T. €. OTCYTCTBYET OCMOTHYe-
ckasi memOpasa (meperopoaka). B cBA3n ¢ 3THM npoTeKaHHe B CH-
cTeME NMOUBEHHLI PacTBOP—BO/1a TEH3HOMETPa OCMOTHUECKHX SIBJICHHI
TaKKe HeBo3MoxKHo. OJHAaKO B 3TOll CHCTeMe HMeer MeCcTo nepemnajg
KOHUCHTpauuu coaeil (no obe cTOpoHLl KepaMHUYECKOro jaatduka), ob-
VCJOB/JHBAIOUAA H Nepenaj OCMOTHYECKOTo NOTeHlHaJja, 4To npHBo-
AUT K AONOJIHHTENbHOIl MOoTEepe BOJAbLI H3 TEH3HOMETpa B MOYBY CBEpX
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TOli €e YacTH, KOTOpasd Bbi3BaHa rpajHeHTOM Kamu/JisipHO-cOpOUHOH-
HOTO MOTeHIHAaJa B CHCTEMEe NoUBa—TEeH3HOMEeT].

J1i9 IKCHEePpHMEHTaNBHOH NPOBEPKH 3TOTO MOJOXEHHS 3aBHCHMOCTD
P (W) B caoe 105—150 cM cBeTso-KalTaHOBOH NMOYBLI OMpejeaiach
TEH3HOMeTPaMH, 3anpaBJeHHbIMH AHCTH/JIHPOBAHHOH BOAOH, H TEH-
3HOMETpaMil, 3anpaBjeHHbIMil PACTBOPOM MOBAPEHHON COJIH B KOHIEH-
TPAllHH, COOTBETCTBYIOMIEH CyM- A xlla
MapHOMY COAEpIKaHHIO COJeH  _gp
B 3ToM cJoe noussl. Pesyis-
TATEl IKCHEPHMEHTA [PHUBELEHDI
Ha puc.d.12. Buixo, 4to 3aBHCH-
MOCTH CYUICCTBEHHO pasauva- o
joTcst Mexay coboit. [Ipu oanom
H TOM XKe 3HaveHHH NoTeHUHAa A
cojleprKanHie BJAAaTH Blille B BAPH-
ante onpeaeneHus P, TeH3no-
MeTpaMH ¢ pacTBopoM nopapen- ~#0f p 2

Puc. 3.12. 3asncHMOCTE KanuAAAPHO-
copOIIlONHOro noTeHuMana Baarn Py _2p
OT BJaXHOCTH B choe 105—150 cm
B CBeT/O-KaulTaHOBOH Mo4uBe COJOHLO-
Boro koMnaexca Ceseproro [Ipukacnnsg,

f) = A HIMES ToeHAHOMETROR, AanpabpacHHLx
BHCTHAAHPpOBRARHOA ®BOZol, 2 — AAHHME TeH-
SHOMETDOR, JANPARACHHMWX pacTROpPOM noOBA- §i— | l 1

1 ' |
peHHOMN COJI. 2 1% B ©B 20 ZZ2W%

HOH cOJIH. ITO CBHAETEJBLCTBYET O TOM, YTO NPH HAJHYHH IpajHeHTa
KOHLIEHTPalllH coJieil B CHCTeMe MOYBa—TEeH3HOMeTp (Korja TeH3HO-
METp 3anpaBieH AHCTHIJAATOM) HMEET MECTO AONOJHHTEJbHLIH pacxoj
BO/ElI H3 TEH3HOMETpa B TOYBY, NPOABJSIOULANCH Ha €ro NOKa3aHudx
aHAJOrHYHO YMEHBIUEHHIO BJax»<HOCTH nouenl. Orcioga cjaeayer, 4to
npH H3MepeHHH Py B 3aCOJEHHBIX MOYBAX TEH3HOMETPhLl HeoDOXO0JAHMO
sanpasJiiTh pAacCTBOpAMH coJieff, aHaJOrHYHLIMH [0 KOHUEHTpALLHH,
a BO3MOXKHO, H 10 COCTABy, pacTBOpPY Hccaeayemoil nmousnl. OaHaxo
nocJieiHee NPeAnoJOMKeHHe HYXKAaeTcd B JAONOJHHTEJNbHOM H3VUEHUH.

3.4. Bnuaume Ha OlX cpakTopoE BO3QYIWIHOK cpepbl

Teuneparvpa kak (pakToOp Ccpeibl ABIAETCH BaXKHEHIWIHM TEpMOJH-
HAMHYECKHM napaMeTpoM, (VHKIUHOHANBHO CBA3AHHLIM € MOTEHIHAJOM
Baaru. O1ciona BeITeKaeT HeoOXOAHMOCTh AeTaJbHOro H3YUCHHA BJIHA-
HHA TeMMepaTyphl HA NMOTeHLUHaJ H yueTa 3TOrO B/HAHHA NpH paspa-
fGoTke pexoMeHaalHil MO ONTHMH3ALHH THAPOMEJHOPATHBHHIX Npolec-
coB. DyHjaMEHTANBHEIE HCCASAOBAHHS TEMIEPaTypPHOro pexuma nous
CCCP u ux renjoo6GecnevenHoctn suinogdens B. H. Jumo [41, 42],
TenjooOMeHa B cHcTéMe nouBa—pacrenne—artMocdepa C. B. Hep-
nHHBEIM B A, @, Uyasoscxkum [97, 98], a HeH3OMeTpHUECKOTO BHYTPH-
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nousennoro saarooomena — A. M. [aob6ycom [35]. Oaunaxo Bosjeii-
CTBHE TeMIepaTyphki Ha NOTeHuHaJ, oco0eHHO B INpejesax BLICOKOro
VBJaXKHeHHs No4YB, H3YUeHO Jlanexko HejocrarouHo. KHumewwascsa no
JAHHOMY BONpOCY JHTEpaTypa HEMHOTOYHC/JEHHA, a cojepralascs
B Heil wHdopmauns uHorjaa npurnsopeunsa. Tax, k. Puxrep [273]
MPOBeJ HCCJe/10BAHMS HA YeThIpex NouBax, pasjHYaloUIHXCH MEMHAY
coBoit mo coxepxannio uancroil ¢ppakunnun (9,0—48,6 %), n ycranosud,
4To HauboJee CHIbHOE BJAHAHHE TeMnepaTtypbl BO3AYXa Ha KanHaJsp-
HLIl MOTEHUHA] HMEeT MECTO B IJIHHHCTBIX H NMecUaHbiX no4YBax: npH
vBesiHueHun fy or 15 go 45°C Py noBuimaerca ma —50... —10 xlla
B oGeux nousax. Ilo ganuwmm P. I'apanepa [97], ysennuenue fs or 0
10 50 °C npusoauTt & noBuimenuio Py wa —09 klla na kamauii rpa-
jayc B rpy00O3epHHCTOM MECKe, XKHPHOH MecyaHoll TVIHHE H FOPHO-JIYro-
Boil nepernofinofi nouse. [To muenuio C. Te#inopa [318], sausuue Iy
B HHTEpBaJie BLICOKOH BJAMKHOCTH NOYBBI MaJO W YBEJHUHBACTCH [0
Mepe YMEeHbLIEHHA COAepiKaHHA BJarH, A0cTHras Makcumyma npu MI.
AnajgoruusHoro MHeHus npuaepxueaerca u A. Kensuopa [227], oanaxko
OH YKa3LiBAeT, UTO BJAHAHHE fa HA KAMUAJAPHBIA MOTEHLHAa CcHJbHEE
CKa3LIBAETCS HA NecYaHwlX MOYBAX MO CPABHEHHIO C TVIHHHCTHIMH,

OaHuM H3 HEJO0CTATKOB BLINOJHEHHBX padoT ABJAETCH HCNOAL30-
BaHHE TEMIEPATYPbl BO3JAyXa, 4 He MOUBLI, NOCKOJIBKY AHHAMHKA f3
MOKEeT BO BPEMEeHM He COBNajaTh ¢ AHHAMHKOMH f;. Kpome toro, Hexo-
Topsle paboTel BHINOJHEHB B HEKOHTPOJHPYEMEIX YCJOBHAX, 4TO 3a-
TpYIAHSET BLISBJEHHE BO3JAEHCTBHA TeMmnepatypnl Ha Py B «4HCTOM»
BHIE.

B Hacrosuem pasjelne paccMOTPeHLl JKCMEPHMEHTAabHbIE LaHHDbIE,
noJyueHHsle B aa00paTopHeIX (KOHTpOJMpYeMbIX) yeaosuax. Mero-
AMKa HeeaenoBanui 3akaiouanacs B caeayomem. [Tousy (okono 15 kr)
MnoMeliajn B MNOJH3THJAEHOBHIE COCYABI, M0 ILEHTPY KOTOPBIX YCTaHAaB-
JHBAJH TEeH3HOMeTphl M Tepmomerpsl. [locae pgocTHiKenus B nouBe
TpebyeMoil BJAAMKHOCTH €e MOBEPXHOCTh MYJbUYHPOBA/JIH KPYNMHO3EPHH-
CThHIM NMecKoM (TOJILHHA cjiost 2 ¢M), 3aTEM COCYAbl C NOYBOH repme-
THUHO 3aKPLIBAJH TPEMS CJOAMH MOJHITH/IEHOBOI njeHKH. B onbitax
nenoab3oBaan  Bepxuuit (0—25 cM) caoil  aanoBHadbHOR  JIYTOBOH
CYIJIHHHCTOH, J1CPHOBO-TIOA30JMHCTONH CynecuaHoil 0 HJ0BATO-TOP(AHOM
nmoys. JIas Kax/10il W3 HHX HeMogb3oBann TpH ypoeua (A, 5 n B)
norennuana Py, uaMeHeHue ypoBH# Py B TeUEHHE ONbLITa OCYIIECTBJIA-
A0Ch TOJBKO B CBSI3H ¢ H3MEHEHHEM TEMNEpPaTyp BO3AyXa u nousel. Hs-
veHenue temnepatypsl B uurepsaae or 0 mo 36 °C obecnedusanoch
noouepennbiM pasMelieHHeM cocy/108 ¢ NOYBOt B OTanJHBaeMoH i He-
oranausaeMoi KomuaTtax. HcnoawszoBanuwsie TpH YpOBHA Py 1pH
t, = 19°C no BapuaHTam onuiTa mpeacTaBjiensl B Tada. 3.14.

Haunnte Tabn. 3.14 npencrasasior cob6oil cpeanHe sHadenns P, no
Kax/OMy BapHaHuTy H3MEHeHHs TeMnepaTtys (moHHXKeHWe, TOBLIILe-
Hue), kotopoe Hanbosee YacTo OCYUIECTRJAANOCh MO UHKAY: OT MAaKCH-
MyMa 10 MHHMMYMa H ONATH 10 MakcHMyMma (Hanpumep, 24—5—
24 °C) wan naobopor — OT MHHHMYMa 10 MAaKCHMYMa H ONATh J0 MH-
uumyma. Taxoii xoa TeMmepaTtypel B JAajbHelimieM OyAeM HassBaTh
IHKJIOM, 4 H3MEHEeHHEe ee TOJhKO B npejejax oT MakcHMyMa A0 MHHH-
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MyMa WJH OT MHHHMYMa [0 MakcuMyma — noayuukJjom. Hurepnan
MeMay 3amepaM [y n Py cocrasasia 1—2 v, a usoraa u 0,5 u [82, 89].

Hannste tabu. 3.14 cBNAETENLCTBYIOT O TOM, 4TO 3uavenue Py npu
Iy = 19°C pasnnyaioTcs MO BapHAHTAM: NPH HHCXOASLEM XOle TeM-
nepatypLl OHH HHKe, a npH BOcxoAduleM — suiiie. TlockoabKy, Kak
6ul710 paHee ycranoBgaeno [82], Bausnue TeMmnepatypbl Ha Kanuw/aap-
HHlHl MOTeHUHAa] MO:KeT Ob!Th 3HAUHTENBHBIM, a4 e¢ JHHAMHKY B ecre-

TabBauya 3.14
Cpeanxe 3HAMEHHN NMOTEHUMAa Baard Py, COOTBETCTRYWUIHe BAPHAHTAM

= HIMECHEHHRA TEI'I-IIIE[]EITHPH
,.'-I,'-‘I]'PHJIIH-IJ':}.'IBCIJHIF'EIIIII: AR LA Ty ol H."t-;.'ruﬂ‘l'-:l-‘h:)pl:l:lﬂ-
BﬁPHEHT cYnecyandy noynaa CYTAHHNRCTAH Haw novea
HaMeHeHHA
s Wiy )
A G B A 53 B G B
1-it 36,0 43,2 53,7 35,2 46,9 54,5 43.4 | 56,2
E_ﬂ 33 .5 3?1,5 "1.3,‘]‘ 33,5 421.2 52,4 Eg|| 5?#4
Cpennee 34,8 40,3 al,0 34,3 44,5 53.5 41,2 | 56,3

[MIpuMeyanne 3aech 1-fi BapHauT — NOHHMEHHE TEMNEPATYPbl OT MAKCHMYMA
A0 MHHHMYMa H 2-f — NOBHIUCHHE TEMNIEPATYPbl OT MHHHMYMa 10 MakcHMmyma.

CTBEHHBIX YCJOBHAX CIHPOrHO3HPOBATH NMPAaKTHYECKH HEBO3MOXKHO, OBLI
NPHHAT NPOH3BOJLHBIH X0/l TEMNepaTypsl Ha NPOTSKEHHH BCEro ONbITA.
Briosine ecrecTBeHHO, UTO Kak NOBLILEHHe, TAK H MOHHXKEHHE TeMIe-
pPaTypsl POHCXO/AHJI0 COOTBETCTBEHHO OT MAKCHMAJIbBHBIX H MHHHMAJIb-
HEIX e¢ 3HaYeHHH.

B uenom sa nepuoja HcedejoBaHHA [, H3MEHAJACh B Npejenax oT
31—36 1o 0°C; B Tex ke npepenax H3MeHAAACh H f;. AHAJH3 AHHAMHK
TEMIIEPATYDP CBHIETEJLCTBYET O TOM, UTO BCE H3MEHEHHA [, CHHXPOHHEL
H3MCHeHHAM [p. IIpH 3TOM, 1O BnOJIHE NOHATHHIM NPHYHHAM, BO BCex
BapHanTax HaOJlojaercs HEKOTOpoe 3anasjbiBaHue [, OTHOCHTENLHO
5. Ilepenansl Py ayuile KOppeJHPYIOT ¢ nepenajamMi TeMneparyphl,
ueM ¢ aOCOJIIOTHHIMH €€ 3HaUeHHAMH, 4TO OOBbACHAETCA HEKOTOPOH
«HHEPUHOHHOCTBIO® MOTEHUHANA N0 CPABHEHHIO C [ H fs.

3aBHCHMOCTL MOTEHlHAaJa BJATH OT TEMMNEpaTrypul IMOYBLI BLIpa-
JKeHa KpHBOH THHA napadodisl H XapakTepH3yercd rHcrepesHcoM (rep-
MOrHCTEPE3HCOM), OHa MOXKeT OLITh ANNPOKCHMHPOBAHA YpAaBHEHHEM
tana ¥ = —AX 4 BX + C (puc. 3.13). pyroit Ba)kHoil 0coBeHHO-
CTbiO 3aBHCHMOCTeH Py(fy) ABasiercs HecoBnajeHHe HX B npejeJax
HHKJOB H NOJAYUHKJOB H3MEHeHHH TeMmnepatypel. MuHaManbHOe pac-
XoMaenne 3uavenuid Py OT BO3JAeHCTBHA TeMmnepaTyphl Mo4YBLI B mpe-
Jenax Kaxoro-ju0o OJIHOrO" NOJIVIHKJ4 ee H3MeHeHHs HabJjlogaercd
Ha NpAMOJHHENHEX OTPe3Kax 3aBHCHMOCTeH, a MaxkcHMaJbHOe — HA
KpHBOJHHEHHBIX. Pasauuyue 3HAYCHHH KanHWAJAAPHOrO MNOTEHILHaJa
B MONHOM IHKJ€ H3MeHeHHH TeMIepaTypbl 3HAYHTE/bHO BBIIE, UeM
B NOJYLHKJE, H 3TO OTHOCHTCSI KO BCeM BapHaHTaM ONLITA.

T 3ax. 261 q7



[Ipupamenne notenunana saarn (=APg) u cTeneHb HECOBNAAEHHS
GyHKUH Py (fn) CYWECTBEHHO MeHbIUe NPH BLICOKHX 3alaHHLIX 3HA-
UEHHAX MOTEHllHag a, T. €. B BapHanrax A, no cpaBHCHHIO ¢ BapHaH-
TamMu B u ocobenno ¢ papuantamu B. §lsaenne rucrepesuca obycJion-
JEHO, MO-BHAHMOMY, Pas/HYHOH CKOPOCTbIO H3MEHEHHS TeMMNepaTyvphl
noussl, 00yCAOBJICHHOI, B CBOIO OMCPE/Ab, PasHOil CKOPOCTHIO H3MEHeH IS
TeMneparypul  Bosayxa. OHO 3aBHCHT Takme oT ruaApodHIHYeCKHX
CBOMICTB MOYB, COACPIKAHHA B HHX BAATN W MHTCPBaJAa TeMIeparyphi,

P kfla
g,;,l -840

P xila
S

§)
B E !
-532}- ) o \ 531 —~
4r5l 2 :
—J.F‘,F_ E"JEFA ::: j: '35"3- \
r ————l—_._____“-— ¥
srzl_1 & I Ey o 1-332 1 1 i i

"% 15 25 35 0 1 2 3 400 W0 2 st

Puc. 3.13. 3asxcHMOCTb Notenurasa nouneHkoil saarn Py oT TeMnepaTypel
fs B aJAOBHANBLHOR Jyroboll cyramudctofl (a), AepHoBo-noisoJuctoli necua-
Holt () m maoeatro-topdAHolt (8) nousax.

A, B m B—papuantel no P, npu f, = 19°C; /—npn yMenpmenus TesmncpaTypel,
2 — npR ymeamuemuu TeMOoepaTypl.

B lpelejax KOTOPOro ocyluecrsisercs ee usmeHenue. CpasneHnHe 3a-
BHCHMOCTEH 10 OJAHHAKOBLIM BapHaHTaM ABYX pasJHYHBLIX MO CBOM-
CTBaM MHHEpPAJBHLIX MOYB CBHAETEJBLCTBYET O TOM, YTO NpPH BLICOKOI
BaaxkHoctn (HB u suine) cremenb BansHus f, wa P, NpakTHUGCKH
oaunaxosa. C ymeHblleHHeM cofepr<auns Baaru u nouse (Bapuaunr B)
pasauuug BO BJIHAHHH TEeMNEpPaTyphl MOYBL HA NOTEHIIHAJ YBeJHUN-
BAKOTCA: MPH HH3KHX MOJOMKHTEJbHBLIX 3Ha4YeHHAX Temnepatypol (or 0
d0 15°C) ee saHAHHe BbINIE B CYNECYaHOH NMOYBe, a NPH BHICOKHX (OT
19 no 36 °C) — B cyrannncroii. JaspHeiiliee yMenbileHHe BJ1aXKHOCTH
oOycaosausaer fojee sHaunTeAbHOe BAHSHHC [y HA Py B CyrJIHHHCTOMN
NnouBe Mo CpasHEHHIo ¢ cynecuanoii.

3aKOHOMEPHOCTH BJHAHHA TeMOeparypsl [MOYBL HAa MOTEHIHAJ]
obyc. 10B/ieHLl OCOOEHHOCTAME BOAOV/ACPAHBAIOUHX CHJA TOYBLI, ompe-
Ae/ACeMBIMH CBOHCTBaMH TBepaoil (hasul H coaep:KaHHeM B Hell BOZAHL
[Ipn BulCOKOM cOAEpXKAHHH BJary 3HaA4YHTEJbHAR €€ YacTh YIACpPIKH-
BAETCA MOUBOM KANHANAPHBLIMH CHJAAMH H XapakTepH3yerca BLICOKOI
aKTHBHOCTBIO. H3ameHenuwe Ttemnepatypnl B 3TOM cjayuae NPHBOAHT
K He3HaYHTEJIbHOMY H3MEHEHHIO ee aKTHBHOCTH, IpH 3ToM abconioTHOE
3HaYeHHe nosblienus Py 3aBHCHT OT cKopocTH HM3MeneHHs f. B stoMm
HHTEpBaJe BJAX»XHOCTH BJHAHHE TBepaoil (asul NOYBHE nNpoAzafgeTcd
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caabo. C  ymenbwenuwem cojepxanug Baarn no 0,7—05 HB cnawm
yAepyKaHHA ee MoYBoil BO3pactaior, ona cranoBHtes GoJee CcBA3aHHOM,
NOTEHILHa MOHHAKAETCA, aKTHBHOCTh BOJAB NajlaeT, a BAIKOCTh VBeE/H-
yHBaeTCA. Y BEIHYEHHC TeMnepaTtyphl NOYBLI 31eCh B 3HAUYNTEIbHO
GoJblllell CTENeHH NPHBOANT K MOBLIUCHWIO AKTHBHOCTH [OYMBEHHOH
BJarn u ee cBOOOAHON IHEPrHN W yMeHblIeHHIO BA3KoCcTH. [1pn noswi-
IWEHHH {; OT KAKOoro-anbo ee MHHIMAJABHOrO 3HAYEHUA 10 MaKCHMYyMa
(nanpumep, jo 30 °C) P, nosuiaercs, 1 HaoGOPOT, VMEHbIUICHHE TEM-
neparypul OT MakcHMyMa jo MuHHMyMa (sanpumep, or 36 no 0°C)
NPHBOANT K noHuzenno P, Tlossinenne P, npn pocxoasiuleMm xoae
TeMnepaTypel 00yCA0BJICHO YBEJHUCHHEM VIOPAJOYCHHOCTH B pacno-
JOMKEHHH MOJCKY.J BOALI B 1IOYBEHHON Baare, noaTBepH/jlaemMoe Bo3pd-
crannem (oanospemento ¢ Py) surponun [317]. Hexkmouenne cocras-
aser uurepsaa remnepatyp or 0 go 4—6°C, rae npu nouumenun f
MOTEHUHA BAATH NOBLILACTCH. ITO MOKHO OGBACHHTH, 110-BHAHMOMY,
cocTOAHHEeM BJard, 6.aH3KHM K (asoBoMy nepexoay [MOUBEHHOTO pac-
TBOpPA B KpHCTAJJHuecKoe cocrosinne [82].

Cpasnenue zasucumocteil Py (i) B MHHEpPaJBHBIX NOYBAX, ¢ OAHON
CTOPOHL, W B OpPraHoreHHoM, ¢ /Apyroii, CBH1eTeJbCTBYET O TOM, UTO
BJAHSHHE [, HA P, BO BCeM HCCAC10BAHHOM HHTepsa.je uaubonee 3ua-
YUTEAbHO nposiBasieTcs B opraHorentoii nouse. Myuxuun Py(fy) BO
BCEX Tpex nousax, otoOpaxawllie H3IMeHeHHe MOTEeHIHAana B NOJHOM
IHKJe H3IMeHeHHA TeMnepatypsl, B ofuiem Buie npejacrasasnior coboil
CHJIBHO BHITHAHYTBHIC JJHMMNCH, ocobeHHO B cynecdaHoil n HAOBATO-TOP-
¢psanoit nousax. [Ipn sTom BepxHAs uacTh NaHNca (BHMNYKJAAfA) vaue
Beero oroOpazxkaer zaBHcHMOCTh Py (fy) B npouecce yMeHLIICHHS TeM-
nepaTyphl, a HIKHAA — B Npolecce ee yBeJHYEHNH.

Hutepsaaul koneGauna Py, ero cpeidne 3HaueHusi 0 OTKJIOHCHHE
OT CPABHHBAEMOro YPOBHA B aJJIOBHAJBHOH JIYTOBOH CYIJAHHHCTOH
nouse a8 npumepa npuseiensl B Taba. 3.15. Bece MHHHMasbHBE, MAK-
CHMaJbHLIE H CpedHHe 3HaYyeHHs Py NOBLIINAIOTCH MPH YBEJHUCHHH [,
or 19°C n nounxaiorcs ¢ ee ymMeHbumieHueM. Orkaonenne (==APy) or
ypoBHA cpasHenns (rpacda 3) xapakTepH3yeT H3MEHCHHE NOTEHIHAA
KaKk B npejenax BHAeJEeHHLIX HeboablINX HHTEpPBAJOB f,, TaK W MO
BapHaHTam onuita A48 Kaxkaoii n3 nous. C ymMeHblleHHeM cOleprKanus
BJATH NpHpalllenHe MOTeHUHa 1a VBeaHulIBAeTCA, YTO HAXOAHTCH B NOJ-
HOM COOTBETCTBHH € aHaansoMm rpaduueckoro marepuanaa (puc. 3.13).
B noayunknax ymenbllleHHs Temnepartypwl noues AP, Bo Bcex Ba-
PHAHTAX MEHBIIE 110 CPABHEHHIO C NOJYLHKJIOM ee yBeanudenns. Cpas-
HEHHE HX TI0 BapHaHTaM H NOYBAM NOKA3LIBAET, YTO C VMEeHblUeHHeM
COJIEPIKANNA BJaru npupaulenns pospacraior. Ilpu oanom n ToM Ke
FHAYEHHN BJAKHOCTH B  MHHepaabHuXx nousax —+AP; Bospacraior
¢ yTAHeNCHHeM rpaHyjaoMerpHueckoro cocrasa. [Ipun stom B AepHOBO-
No/A30JHCTON TIOYBE B HHTepBaje ce yeaaxuenus or HB no 0.7 HB
(Bapuantel A 1 B) 3Havenuss AP, MunnManeHbl U Hepeako GAH3KH
K HYal0. B uaosato-topdanoil nouse npupautenus Py B uejoM Bhlle,
YeM B MHHEPaJbHBIX.

Anaanz +AP. /AL, (u3menenune P, ma 1°C) cBHaeTeabcTByeT
O TOM, 4TO 3HAUYEHHS CYIICCTBEHHO PA3HYAIOTCA MO HMHTEPBAJAM TEM-
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nepaTypol. B npesenax ka<aoro #3 BapHaHTOB OHH YBEJHUHBAIOTCH
no o6e cropors ot { = 19 °C. CrencHb 3TOr0 yBeJHUCHHS 3aBHCHT OT
cojepitaHus BJaarW, THNA NOYBH H HANpaBJeHHA XOaa TeMMNepaTyphbl
C yMeHbLUCHHCM cojfepiKanus sjaarn Bo seex nousax +AP./Al; sospa-
CTAIOT C H3MEHEHHEM TeMIepaTypbl; MakCHMa bHble 3HaYeHHs HabJ1o-
aaiorca B Bapuante b naosarto-ropdsinoit  nmousul. CpasrenHe
+AP/Af; B 0IHHX M TEX XK€ BapHaHTax pasJHUHBLIX MOUYB C YUYETOM

TabGauua 3.16

Monpaeku & P, B pasanyuusiXx HHTEpBajdax nouuxenns (1) w nossiwennn (2)
Ix B2 1°C

Hurepnan e ) 2

Ea_:frmm”; (i T
ko 3422 *...19 | 19 | 1910 10—0
JlepuoBo-nog3oancTas cynecyasas nouysa
Al —+0,70 -+0,23 0 —0,03 0
2 0,28 0 0 —(,28 —(,28
2 —+0, 41 +0,18 0 —1.,10 —1,10
B 1] 1,41 0,48 0 —0,11 - —0,11
2 —+0,86 0,10 0 —{,30 —0,30
CyrauuHcran aaalopHaIbLAas noysa
+0,41 +0,03 0 0 0
2 43,0 +0,10 0 —0,38 —0,38
b1 =+-0,79 =+0,10 0 —{,35 —0,16
Bl -+0,90 +0,16 0 —0,58 —1,27
2 -+1,33 =+0,30 0 —0 .57 —1,50
Maosaro-trophanan nousa
B 1 +1,06 0,0 0 —1,12 —1,12
2 0,68 0,03 0 —1.0 —2.565
B 1 =+1,70 +0,77 0 —0,82 —1,55
2 41,45 “+0,13 0 —0, 40 —0.,40

HanpasJeHus Xoj4a TeMmneparypnl CBHAeTeNAbCTBYET 00 OTCYTCTBHH
obuieil 3aKOHOMEPHOCTH B HX H3MeHenuax. [Ipu HHcXoasllem Xxoje
TEMAEpPAaTyphl B BapHaHTe A MHHEpPaJbHLIX Mous oHW OoJee 3HayH-
TEJbHBl B CYNecHaHOH MOYBE NO CPABHEHWIO C CcyriaHHHcTOH. B Bapuas-
rax b nu B +AP,/Af;, naobopoT, Boile B cyrJauHucTOH mouse. llpH
HUCXOAAIIEM XOjie TeMMNepaTyphl paccMaTpHBaeMble 3HaUeHHA BO BCEX
BAPHAHTAX ONMTA BEILIE B CYIJIHHACTON MOYBE MO CPAaBHEHHIO C cynec-
HaHOH.

Pasauunsa B 3HaveHnsx +APy/Af; no oraenbHLIM Y3KHM BapHaH-
TaMm f; BCe ¥e He oueHb OO0JbIIHE, B CBA3H C 4YeM OHH O0LeHHEHH
B npenesax 0oJee WHPOKHX HHTepBaJoB Temnepartypw (rabua. 3.16).

Taxum oGpasom, HccaenosanHe (pyHKUHH Py (f,) csuaereabeTByer
O TOM, YTO H3MEHEHHE NOTEHUWAna TOUBEHHON BJArH B HHTEpBAnE
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temnepatyp or 0 10 36 °C Moxer OLITh 3HAUNTE/BHBIM H 3aBHCHT OT
CBOMCTB  TOUBLL, COAEPMAHHA B Hell BaAary M X01a TeMIepaTyphl.
B cBA3KH ¢ 3THM CTAaHOBHTCH OUEBHAHON HeOOXO0ANMOCTh BBEACHHA NO-
MPaBOK K NMOTEHIHAaJV BO BCeX Cy4yasX, KOraa HMEeT MECTO 3aMeTHbLI
nepenaj temneparyp. Oanako sta npofiaeMa npeacrapasercs NCKJI0-
YHTEJIBHO CJ0XKHOH, /laJIeKO /10 KOHIA He peleHHol n Tpelyioulei
AaabHeiiero neeaelopannsa |89].

Armoceproe (GapoMeTpHUecKOe) jpaBjeHHe BO3AYXA, KAK I TeMe-
parypa, fiBasercs BayKHEHIUnM napamerposM BO3AVINHON cpeianl. B co-
OTBETCTBHH C YUEHHEM O TepMOAHHaAMHYECKHX noredHunanax [26, 34,
112], n3zobapubiil NOTEHIHAa B 3aKPLITLIX CHCTEMaX VBEJIHYHBAETCH
¢ pocToM AasiacHud (Pa) H yMEHbUIACTCH ¢ POCTOM TeMneparypu. On-
HAKO peajbHoe BAHAHHE P, CBA3aHO ¢ MHOTHMH (akTopaMu, 3arpyi-
HAIHMHE H3YUelHe 3TOro BonNpoca B npHpoaHoit oberanoske. K Ha-
CTOMILLIEMY BpeMeHH 3KCNepHMCHTaJbHas HHPOpPMALHA N0 Bonpocy
BAHAHNA Py na Py npakrauecku orcyrersyer. [lostomy OGuna npea-
NPHHATA MOMLITKA H3VUHTH OOlLHE 3aKOHOMEpPHOCTH BJAHAHHA P, Ha
MOTEeHILHA NMOYBEHHOH BJATH B KOHTPOJHPYEMBIX VCJIOBHAX.

C sr0il nesplo Oblia nocrasjeHa CEPHA ONBLITOB NO CJACAYIOULCH
metoiauke. [loanstuaenoesie cocyin obbemMom okodao 15 o1 3anoanaau
NoYBOil, MO UEHTPY COCYAOB yCTanaBausaan TensdnoMmerpul. [Tousy co-
CYAI0B VBJAKHAIH KanuwlJaspHO, 3aTeM NOACYWNBAJAH NyTeM Hcnape-
HHH € NMOBEPXHOCTH 10 ONPEeAeJCHHON BJAXKHOCTH, XapaKTepHayvemoil
paBHOBECHLIM 3HaueHueMm Py, npu Py, = 756 Mm pr. eT. 3arem OTKpHI-
TYIO NOBEPXHOCTh COCYAOB 3aKPHIBAJAH KPLIIKAMH M COCVAL VCTaHan-
NHBAJN B MOJANTEPMOCTAT ¢ nocTosnuoil Temneparypoii (30 = 0,2°C).
BaaHocTs NOUBLI B KazKJA0OM COCY/E H [y B IOJHTEPMOCTATe B TeUeHHe
ONbITA OLIJIH MOCTOAHHLIMH. B TaKHX VCJI0BHSIX BO3MOMKHOe H3IMEHeHHe
P, o0ycaoBaedo anmb nameHenneM P,. B kavecrse o0bekToOB Hecae-
joBaHuA  wHcnoas3zoBaan  Bepxuue (0—30 cM) caon annosBHa/bHOR
JYroBOil CYrJAMHHCTONH W JAEPHOBO-NOA30JMCTOH cynecdanod nous. Mc-
X0AHaf BJaaKHOCThL coctapaana: 292 % B sapuante 1 u 26,0 % B Ba-
puante 2 (aamosnaasuan noupa); 18,0 % u 14,0 % coorsercTieHHo
B BapHantax | n 2 (aepuoBo-noisoucrasn cynecuasas 1novsa).

Ananns pesynbraTosB HCCJAELOBAaHHI CBHACTE/LCTBYET O TOM, 4TO
H3MeHeHne P, npoasaserca na Py B ueaoM HesHaunteasno. [Ipu ecre-
CTBEHHOM  Xoje  aTtmocdepHoro JasjaeHuss B npeaenax 757—
716 mum pt. er. (95—100 kIla), numepuiero mMecto 8 teuenue 10-mecqauy-
HLIX SKCMNCPHMEHTOB, Py B aj110BHAJBHON JyTOBON CYIVIHHHCTON NouBe
namenaacs or —6,3 1o —8,6 klla B oboux Bapnanrax, a B J1epHOBO-
noA30JHCTOIl mouse — B nurepsaae — 5,3... —8,8 klla B sapuanre 1
n B nurepsaie —9,1... —119 kIla B sBapunanre 2. @yuxuusa Py (P.)
ANNPOKCHMHPYIOTCS YpaBHEHHEM MNpsAMOil, OJHAKO TecHOTa CBA3H
ueseqnka (r = 04... 0,6). Onnomy n ToMy ke 3HaueHHio P, moryr
COOTBETCTBOBAThL pasHble 3Hauenus Py Tax, vanpumep, B BapHante 2
aJNI0BHANBHON nouBLl arMochepHomy jasgennio 740 MM pPT. CT. MOKeT
COOTBETCTBOBaThL Jw0oe 3HAYEHHE NOTeHLHaJa, 3aKJI0YCHHOe B HH-
Tepua.'m —6,3... —7,8 klla. Ananornunas kaprHHa Habmofaerca H

B APYrHx BE[JIHI.IIT'H{ CuabHBIH pa3dpoc KOOPJAHHATHHIX TOYEK OTHOCH-
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TEJIbHO TOPH3OHTAJBHON OPAHHATH CBHICTENBLCTBYET O «HEBOCNPOH3-
BOAHMOCTH» H3MEHEHHH Py BO BpeMCHHM HIPH H3MCHEHHH P, Ha oaHO
# To e 3Hauenue. Taxk, npn yMenbwenun atMocdepHoro 1aBiCHHA HA
5 MM PT. CT. B HHTepBaac 745—740 MM pT. CT. KanWwJIAPHLIA 1OTEH-
IHaJ MOMET NPHHATH JA1000e 3HaueHHe, 3aKJIOYCHHOE B HHTEpBaJje
—9,1... —10,5 wlla. K ananornuinimM pesysabrataM NpPHIEM H B TOM
cjayyae, ecan OyjeMm paccmatpusBath O0cCO0EHHOCTh pPAaCNoOJOMKEHHSA
TOYEK OTHOCHTEJIbHO BepTHKaJibHOH opanuarul. [lmoxvio Bocnponsso-

P xifa
-80 —

-60

40|
[ ]
5 &
20
! n | [ | r e |
7 2 & 25 28 30 32 J6 W%

Puc. 3.14. 3apucHmMocTs moTeHuHana mNouBedHoii Baarw Py ot
BAAKHOCTH ACpPHOBO-cTeNHOM mnecuanoft (J, 2), uepHoIeMOBRHIHONM
cynecianont (3, 4) n wepHozemoBHaHOf cyranuucroft (5, 6) noun
NpH pasanyHoil noTeHlWaasHol Tpaucnupauuu: 11,5 MM Boguoro
cnoa B cyten (/, 3. 5) u 3,5 mm Boaworo caoa B cytEH (2,4, 6).

AUMOcTb nap Py — Py BO BpeMeHi, N0-BHAHMOMY, HEBO3MOYKHO 00BAC-
HHTh OJHO3HAYHO, CKOpee BCero 3jech AeHCTBYET Heablit pPsiji NpHUHH.
OAHa W3 OCHOBHBIX, ¢ Haulell TOYKH 3PeHHs, 3aKJI0YaeTcs B PasjHy-
HOH crKopocTH H3MeHeHns P, B pasusie orpe3ku spemenu. [Ipun 3tom
CTeNeHb BO3JICHCTBHA nuamencuuit P, na Py Ovaer Heo/MHAKOBOH npH
YMeHbIIeHHH e€ro OT MaKCHMYMa K MHHHMYMY H NpH VBeJHUEeHHH OT
MHHAMYMa K MakcHMyMy. [ToaBHKHOCTE, aKTHBHOCTh, BA3KOCTH M [O-
BEPXHOCTHOE HATHMEHHE BJari B nouyBe, Kak Oojee HHEPUMOHHON ciH-
CTeMbI MO CPABHEHHMIO C BO3JIYXOM, XapakTEpH3VIOTCH ApYroit cKopo-
CTbK) H3IMCHEHHS, OTJHYIOH OT CKOPOCTH H3IMeHenns armochepHOro
nasjaenns. Cosnaercs aekT «casura» no dase, uepejayeMuil ¢ Hajo-
Heuuem pasnnuHeix (pas Jpyr wa apyra.

[Nounaenne P, ofycioB/inBaeT yMeHbUICHHE BH3KOCTH H NOBEpX-
HOCTHOrO HaTHAMCHHA NNOYBEHHOrO pactBopa, Giarojaps YeMy ero ceo-
GojHan sxeprusi U NOJABHAHOCTL HOHOB NoBuiwaiores. Crenens cBA3y
BJATH ¢ «MaTpHueld» ocsadepaer, NOTEHUHA) HOBHILACTCA H CO3/1aeTcH
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et yBeHUeHHA KOJHYECTBA BOJLI, XOTH HAa CaMOM Jiee 3TOro He
nponcxoant. Oauako OGaaronapa HeGOJLUIOMY HHTEPBAJY H3MCHEHHMH
P, (B npesenax 756—716 = 40 MM pT. CT.), HMeBlUIeMy MecTO B Te-
YyeHHe JJHTEJbHLIX ONLITOB, MosuillenHe P, HeanaunteasHo: or 17 10
27 mm pr. er. (—2,1... 3,6 k[la) B npenesax BapHanTOoB OMBITA.
C mpaxkTHYecKO#l TOUKH 3peHHs 3TH H3MeHeHHA Py cjeayer npH3HaTb
HecylecTBeHHLIMI. OHAaKo B ycaoBHax 0GoJiee 3aMETHOINO H3MEHEHHS
P, ero sosjaeicTeie Ha Px H NOYBEHHVIO BJary 3HauHTe/NbHO BO3pa-
CTaer.

B zakaioucHue pasjena KpaTko OCTAHOBHMCH elle Ha OJHOM BaiK-
HefieM napamerpe NPUPOAHON Cpeibl — HCNApAEMOCTH, 3aBHCHMOCTH
P:(Ep) B pasuplx moysax cyxoili crenedHH NpH pasindnoi Lo npuse-
nerbl Ha pue. 3.14. OHH CBHAETENBLCTBYIOT O TOM, YTO (DYHKIHH, NOJAY-
yeHHBLIE TIPH OJMHAKOBOW HCXO/AHONH ONTHMAJbHOH BJAXKHOCTH MNOYB
(paBnoii npumepno f{B), Ho B yCA0BHAX CHJABHO pasJiuarollerics He-
napAeMOCTH, OYeHb OTJAHYAIOTCA APYr OT Apyra. JTo fiBJeHHe CBA3AHO,
NO-BHAHMOMY, C T€M, YTO NpPH YCHJEHHH HaNpsKEeHHOCTH napaMeTpos
MPH3CMHOIO CJIOfl BO3AVXA NOTOK BJAarn M3 TEH3HOMETpa B NMOYBY HE
COOTBETCTBYET pacxojy ee H3 noubbl. Mnaue rosops, BO3HHKaer CH-
Tyauus, o0G6yC/JOBJIHBAIONLIAA TMOABJICHHE HEPABHOBECHBIX NAap MOTEH-
IHAaA—BJaXKHOCTh, 0 UeM uacTHUHO cKasaxo B raase 2 u GoJsee no-
Apo6Ho B raase 4.

Oanako cHTyaunH, Korjaa E, mensercd Tak pe3ko H B TAaKHX 3na-
YHTEJALHBIX HHTEpPBaJax, KAK B PaccCMaTpHBaeMbIX OMBITAX, BOSHHKAIOT
B NPHPOAHBIX YCJOBHAX, MO-BHANMOMY, peako. OGuiuHbIC H3IMEHeHHA
E, Bo MHOTHX NpHPOAHBIX 30HaX Henpesbiuaer 2—3 MM/cyT, a yaue
Bcero M Toro Menplue, [Tosromy peadbhble pasanuusg B (QYHKIHAX H
sHaueHusx Py, o6ycaoBIeHHbIC HIMEHeHHAMH E,, OyAyT BO MHOro pasz
mensire [131, 132].

3.5. TMcTepe3anc OCHOBHOHW rMAPOdHIHUECKOH
XapPaKTEPHCTHKH NOYB

Copepykaiie BOJb B NoYBe, a OTCIOAA H 3aBHCHMOCTb MOTeHILHala
OT BJAMKHOCTH NOUBLI, NOJABEp:KeHbl BJAHAHHIO FHCTEpe3Hca, Moi KOTo-
pPHM NOHHMAIOT HCCOBNAJeHHE 3aBHCHMOCTEH, MOJYYEHHLIX NpH Hena-
penn (mecopGuuu) H mpH ysiaaxueruu (cop6bunu) saarn. Ilpu oanux
H TeX e SHAUeHHAX BJAMKHOCTH 3HAYEHHH MOTEHIIHANa, NOJYYEeHHLIS
B JecopOUHOHHEIX YCJA0OBHAX, OYAYT HHIKE MO CPaBHEHHIO CO 3Haue-
HISIMH, TOJIVYEHHLIMI B mpolecce copOuun. M3y4eHHI0 rHCTePe3HCHBIX
ABJCHHI NOCBANULEHO MHOro paboT OTEYECTBEHHHIX H 3apyDerkHLIX HC-
caejosateneit [26. 34, 43, 65, 77, 89, 112, 125, 167, 171, 324, 331].

Oanaxo npobaeMa rucTepesuca fBJAACTCA OJAHOH M3 CAMBIX CJI0K-
HBIX B ruapodH3HKe NOYB M K HACTOALLEMY BpPeMeHH JajeKa OT OKOH-
qaTeabHOrO pellenus. PasgHyalor craTHueckHe n ARHAMHYECKHe NpH-
quHE, O6ycioBanBalollie ABJeHHs rucrepeanca [34, 77, 166, 167].
K nanfosee Ba)KHLIM VCTAHOBJIEHHBIM NPHYHHAM OTHOCATCA HaJN4HE
salleMJIeHHOro BO3JyXa B TYNHKOBHIX Nnopax H TPAaH3HTHHIX KaHanax,
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pasauune B NOBEPXHOCTAX pasjesia BOAA—BO3AYX M yIaax cmauusa-
HHS TPH BOCXOASUIEM H HHUCXOAsileM JABHMeHHAX BaarH. ['uctepesic
NpoABJSAETCH BO BCeM HHTepBafe OrX, no nanboJiee 3aMeTHO — B HH-
pepBajie KamiyJapHO-cCOPOUHONHOrO noTeHuuana paarn [221, 258,
294] .

Hauiu HecsiejloBaHiA, BLINOJHEHHBIE ¢ HCNOAB30BAHHEM PA3JHUHLIX
IOUE CTENHOM, CYXOCTeNHOI 30H H I0/KHOTACKHON NOA30HLI, CBHACTE/Ib-
CTBYIOT O TOM, HTO FHCTEPE3HC NPOARJAACTCH H B Npejeiax AecopOuHoH-
woit sersn OrX. BeposTHO, 3T0 OTHOCHTCH B K copOunoHHo# sBetsu. [le-
copGunonHas Bersb O X npuuATa BCEMH HCC/ENOBATENAMH B Kauecrse
OCHOBHOII, 0cOOCHHO B MCCJACMOBAHHAX MpPHKaAaaHoro xapaxtepa. He-
KOTOpLIE Pe3y.bTaThbl HALUKX HCC/ACA0BaHmil npuseieHs Ha pue. 3.19.
NecopOunonubie serBn OFX B pasianuHbix ¢J0fX I0AHOTO 4YepHO3eMa
(PocToBCcKast OMBITHO-METHOPATHBHAN CTAHLNA) H B CJAOAX aJ110BHAJIb-
HOH JIYTrOBOM CYrJIHHHCTON NOYBL NOJAYUCHLI B YCJOBHAX HEOAHOKPATHO
MOBTOPAIOUINXCA UHKJOB YBAZKHeHHe—HccylweHne. MeTolHKa 3aK.JI0-
yaeTcsd B cJenyIoleM.

O6pasus nous GoJabuoro ofvema (A4 YEPHO3EMOB HCMOJB30BAHBI
nenaputean I'IH-500-100) nomewaan B MeTajaH4YecKHe €MKOCTH BLI-
cotoit 30 cM u auaMerpom 20 cM H YCTAHABJAHBAJH B HHX TCH3IHOMETPLL
Veaaxuenne o6pasioB BOAOH OCYIECTBAANH KANHIJIAPHO CHH3Y uepes
npojesnantble B jlHE OTBEPCTHA. 3aTeM MOBEPXHOCTh NOYUBLI 3AKPLIBAJH
NOJHSTHACHOBON NACHKON H COCYAbl yCTalapjHBajan Ha AepessiHHLIE
MOJACTABKH AJA CTEKaHHs H3JHUIHed BjarH. Hepes ABoe CYTOK MJIEHKY
yAaJ81, 8 eMKOCTH ¢ MOYBOH NMOMellalH B KOMHaTHble YCJOBHA HJIH
B noae. Mceseposanus B nenapurensx nposoinan s noje. aa toro
yToOul ocaikH He nonajaju B ucnapureau, Obl1 COOpYIKEH HaBec.
[locae onpeaeseHHOro OTpe3xa BpeMeHH, JOCTaTovHOre Juis TOro,
yroGut P, B o6pasunax nounanaca po —60... —80 xlla, o6pasubi
YBJAKHAAH BHOBb, C NOCJEAYIOULHM olpeiesenueM Py H BJIaXKHOCTH
(BecoBbIM MeTO/0M) [0 HHMKHEro npejena paboThl TeH3HOMeTpa. Ta-
KHM oOpasoM, neeaeaosauns Aecopbunonnoit sersu OFX nposoanin
NPAKTHYECKH B OJHHX M TEX K€ YCJIOBHAX HCMApedis, B OAHHX H Tex
je noYseHHbIX ofpasuax npH HEOAHOKpPaTHOM MOBTOPEHHH IHK./a
yBJ/id AHEeHHe—HCCYIIeHHe TOYBLI.

Anaaus sasucumocteit Py (W) ceuaereancrayer O TOM, UTO NOC/ed-
HHC He coBnajalotr mexay colofl B npeaenax UHKIOB YBAaXHCHHE—
nceymenne. OObsicHeHne 3TOMY SABJACHHIO CJCAYeT HCKAaThb B HEOANHA-
KOBO[l CTeMeHH 3anoJHCHHS NOPOBOro NPOCTPAHCTEA BOCXOAALLEM [0-
TOKOM BOJIbI H B Pa3HHX 00beMax 3alleMJeHHOro Bo3ayxa. MoxHO
TaKiKe NPEeANOJNOKHTD, 4TO Yrod CMauyHBaHHA M3-33a HEOJHHAKOBOI
OCTATOUNOI BJAMHOCTH Pa3/jHuCH B Npeicsax Kamioro UNKAa yB/azs-
gennsi. C ipyroii CTOPOHBI, HEOHOKPATHO YepeAYIOUIHECH YBIaKHEHHE
il HCMapenHe BJAri TMPHBOAHT K HEKOTOpOMY HeoOpaTHMOMY H3MCHE-
HUIO FeOMETPHH MOPOBOTO NPOCTPEHCTHA, BLI3BAHHOIO KAk nepemelle-
HHEM 9JEMEHTAPHBIX MOUBEHHLIX UACTHIL OTHOCHTEJILHO ApPYr Apyra
|100] Tak u paspyviennen arperator [16, 62], a Takike ocamaennem
XHMHYECKHX H KOJJOHAHBLIX BELICCTBE HA BHYTPEHHEH NOBEPXHOCTH NOP.
Cioza ke caeiyeT OTHECTH H PACCMOTPEHHbIE BbllIE BJAHAHUE TeMIle-
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patypul, armocdepHoro JaBJeHHss H HCIapsAeMOCTH Ha MNMOTeHIHAan
BJar.

OO0muM Aa78 Bcex 3apHCcHMOCTEl #ABJAfeTcH TO, uUto HaubogabllLHE
pazanuna walawaalorcs B HHTEpBaJge BiaaxHoctn ot B no 0,7 HB.

P. xila
-60

0 | | i |
$:) 20 25 3 W %

Puc. 3.15, 3apMcHMOCTE noTeéHlMana bjaard Py 0T BIAXKHOCTH B CJOAX
190—200 cm (A), 80—90 em (£) n 40—350 cu (B) annmwsHaaLHOR AVTOBOI
CYTARHHCTON NOYBH.

[l = .].E'CD]JL‘HI.H:UHHH'E BETEN THCTePeINCH.

[Tpn 3HaueHusix BJIAXKHOCTH, mpesvinawwen HB, pacxomkacHie Mexay
OrX muumamaasio. [lasee caeayer, uTo rHCTEPE3HC B 3HAUYHTE/LHOI
Mepe 3aBHCHT OT CTeleHH OJIHOPOAHOCTH TNOPOBOTO  IPOCTpPaHCTBA
nmouBkl. Tam, rje oxo chopmuposano 6GoJee HAR MEHEE OJHHAKOBLIMH
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#JH XOTs1 Obl CPABHHMBIMH MO pazMepy NopaMH, 3Ha4YeHHe ructTepesnca
zaMeTHO HHXKe (cjoit 80—90 em asnioBnadbHOl Mouyssl); u, HaobGopoT,
TaM, rje NnopoBoe POCTPAHCTBO XdPaKTepH3yerca MopaMH ¢ CHJABHO
pasanuatoumics anamerpamui (caoit 190—200 cm 3Toit Ke noussl,
CJAOMCHHOH H3 3a11eOHEeHHOro, OXKEJICIHCHHOrO NecKa), BJAHAHHE I'HeTe-
peaunca Ha OFX cuabho sospacraer. [loarsepiennem 3ToMy SIBJIA-
I0TCS PE3YJbTaTbl HCCEJ0BAHHA AecOpOLUHOHHON BETBH B MCJIHOPHPO-
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Puc, 3.16. 3asHcHMOCTh MOTEHUHaNa NOYBEHHON BJaaru

Py OT BAaXHOCTH B MEJHOPHPOBAHHOM COJNOHYAKOBOM

cosonue Apaparckofl paBHuHLl ApMenun (oOpasus He-
HAPYIICHHOTO CJ0MeHHA).

I—3 — OHEAB  YBJAaMHeHHe—HCCYIIeHHe; a — caoft 0—25 o,
6 — ecnofi 25—50 cm, 8 —cnoft 50—75 eu,

BAHHOM COJOHYaKOBOM cojoHUe Apaparckoil pasBHHHBL ApMeHHH
(puc. 3.16) u B MckyccTBeHHOM MaTepHane piiane [92], puimoaHenHbe
N0 aHaJOTHYHOH METOAHKE,

MeNHOPHPOBAHHKI COJIOHYAKOBbLI coJioHell, ApMeHHH XapakrepH-
3yercs BLICOKOH CTeNeHbIO OAHOPOIHOCTH JHTOJOrHUECKOro cocTasa M
rHAPOMHIHYCCKHX CBONMCTB, 10 KpalHell mepe, B npejeax MeTpPOBOM
Tovitin (taba. 3.17). Cymma ocTaTouHLIX COJeH 110c/1e MEeJHOpPALHH He
npessimaer 0,3 % K macce nousbl. B COOTBETCTBHH € 9THM 34BHCHMO-
ctH P (W), xapakrepusymouiie pasibie 1HK/IL YBJIaKHEHHe—HCCy1e-
HHE, MMOJHOCTLID COBNALAKOT E‘.‘JEH{,.'_L}' CD'ﬁGﬁ BO BCCX T]][‘,."'.'. CJIOHX TIOUBBI
(0—25, 25—50 u 50—75 cm). Boaee Toro, (pakTHYECKOE COBNAIEHHE
saBUCcHMOCTeH HaGaioaaerca B npegenax rtouamH 0—75 ¢m W no Ba-
PHAHTAM C HApPYUIEHHBIM H HEHAPYIIGHHBIM CJOXEHHeM (3a HCKJoue-
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HueM ciaos 0—25 cm). Hekycersenunlii Matepian BRJAaH HMeeT BOJOK-
HHCTYIO CTPYKTYPY THNA CTEKJOBOJIOKHA ¢ o4eHb OJH3KHM pasmepom
NOp H HH3KVIO MJOTHOCTh CA0MKeHHA — okoqo 0,2 rfem®. 3asHenMocTH
Py (W) B aTtom marepuaJe, nojyuyedHsle B mnpejaesax JABYX UHK/IOB
VBJAKHCHHe—HCCYLUCHHE H B PA3JAHUYNLIX €ro ¢J0sX, TAKMKe NOJHOCThIO
COBNARAOT MEKAY cobOH.

Y CTAHOBJICHHBLIC FHCTEPE3NCHBIE ABJeHHs JAecopOiHOHHON BeTBH
OrI'X coBMecTHO € panee onHCAHHBIMI 0COGEHHOCTAMH BJAHAHHA HA Hee

Tabauna 3.17

Hexkotopsie ruapohusnyeckie CBOACTBA MEAHOPHPOBAHHOTO COAOBOTO
COJOHYAKOBOI0 COJoHUAa

. e

nomh oy | a0 cpese | @] nme | Mre | B3 4 -
% MM
0—10 1,15 2,72 57,7 7.47 | 10,10 | 24,0 27,6
10—20 1,20 2,68 55,2 7,12 9,61 25,98 31.2
20—30 1,35 2.62 48,5 6,81 0,19 23,10 31,2
30—40 1,38 2.57 46,3 6,90 9,31 28,57 39,4
40—50 1,22 2,63 23,6 5,70 7,69 26,41 32.2
50—60 1,50 2,80 46,4 5,45 7,30 27,32 41,7
60—T70 1,33 2,67 50,2 5,55 7.43 27,04 36,0
70—80 1,24 92,73 51,6 5,92 7,93 | 25,71 31,9
80—90 1,46 2,78 47,5 5,72 7,69 24,60 35.9
m_]m ] |33 21?5 5{].5 ﬁ,m E|14 23.39 3] q-E

Apyrux (akTopoB npHpoAHON cpeanl (NJOTHOCTL MOYBHI, TeMmeparypa,
HCNApAEMOCTh H JAP.) CBHACTEJALCTBYIOT O <HeycTolunsocTH» OFX,
0 ¢ H3MEHECHHH BO BPEMEHH H NPOCTPAHCTBE B 3aBHCHMOCTH OT MEHS-
ouinxca daxropos cpeavt. Hecmorps Ha T1o uro namenenus OF'X Bo
MHOMHX cayuasx Moryt ObiTh H HeOOJABIIHMI BCe THAPO(pHIHYECKHE
«KOHCTaHTH» — MIT, B3 n ocoGenwo 1B, HB n BPK — caeayer Bhi-
pa;arh He OJAHHM KakuM-1HO0 3HaueHHeM, a HHTEepPBAJOM 3HAUYCHHH.
[ToMHMO KOHCTAHT HHTEpPBAJOM 3HAYEHHI CcJaelyeT BLpa)Karth H Bce
pacyeTnl 3anacoB MOYBCHHOIN BJarH. JTO NOJOXKEHHE B NOJHON Mepe
OTHOCHTCH H K KPHTHUECKHM 3HAYEHHAM IMOTEHIlHaJa BJIarH, HCNOJIb3ye-
MEIM MPH JAHATHOCTHKE NOJHBOB CENbCKOXO3AHCTBEHHLIX KVJABTYP, 4TO
HAMH H y4TeHO B raaee 6.

OaHako B paje ciay4yaeB MOMeET BOIHHKHYTb 3aTpyjHEHHe, CBA3AH-
HOE ¢ pelleHHeM BONpOca, KAKOe KOHKPeTHOe 3HauvyeHle napamerpa,
Haxojsllleecs B npefenax ycTaHOBJEHHOro HHTCpBaJa, cjieiyer MpH-
HHMATh NPH pelWICHHH NPHKJIAJHLIX 3ajaY, ocobeHHO eciaH pasMmax Ko-
Jdebaunii napamerpa Heseank (y3xuii nHTepBan xkogebGannii)? Bonpoc
sToT Tpebver JIONOJHHTEIbHOTO HCCAeI0BaHUA, OAHAKO CEroAHA MOMKHO
FOBOPHTH O TOM, YTO €CJH pasMax xoJebDaHui napaMerpa 3HauUHTEICH
Il CYLLECTBEHHO MpeBbIlaeT TOUHOCTE €ro OnpejeJieHHs, TO ONpH pelle-
HHH MHOTHX NPHKJaAHBLIX 3ajav cjeiyeT HCI0Jb30BaTh oba kpaiinux
3HaueHHsd, OrpaHHuYHBaOWLNX HHTEpBaa H3MeHEHHH mapamerpa. B cay-
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gafix, Korjaa HHTepBa ul KoJeOaunuil napamerpa HEBeJHKH M cOH3Me-
pHMbl C TOUHOCTBIO H3MEPEHNs napamerpa, 1eecoobpasHo HeNoJb3o-
BaTh CPEAHHE 3HAUCHHA.

3.6. BuiBOogb!

1. Ocnosuan ruapoduanyecias XapakTepHCTHKA NOYBLI B MOJYJ0-
rapumMuyeckom Maciurade npsaMoaHHelHHa, YTO CBHACTEIbLCTBYET O Ha-
JHUHH Jorapudyuyeckon 3asucumoct. Habaogaemeuie B paje cayvaes
HApYUICHHA NMOCJACAHEH, KAaK NpaBijio, NPHYPOHEHH K HHTepBaJy [o-
teHunana —30. .. 40 kl1a, uto MOKNO OOBACHHTEL HAPYIUCHHCM CITJIOLL-
HOCTH BOJHOrO TeJa B TPAH3UTHBIX Kanajax No4Ysbl H cneuHpHKol pac-
npejaesedna nop B o0LeMe NOUBLI NO THIY YETOYHBIX KanwIJAApoB,
B ceasu ¢ stuM uHTepBaa P, —30... —40 xk[la B GoabuwmHcTse Noys
CYIJIHHHCTOTO H Cynec4aHoro rpaHyJjJoMeTpHYEeCKOro cocTaBa Xapakre-
puayer BPK. B tex cayuasx, Korja 3Toro HapyueHHs He NPOHCXOIHT,
MOZ{HO IOBOPHTb O TOM, YTO NPH NOHHMKEHHH NOTEHIlHaJa BJarW oT
0 no —80 klla kaxkux-aH60 pe3KHX, CKauKooOpasHLIX H3IMEHEHHN He
npoucxoanT, a BPK coorsercrsyer /B (B OCHOBHOM B NeCUaHLIX
noyBax).

O6uweil 3akoHOMepHOCTBIO H3MeHeHHs aHddepenunanbHoil BAAro-
eMKOCTH SIBJAHETCH NPOrpeccHBHOC ee yYMeHblIeHHe ¢ nonumKeHnem P,.
HanGoaee cuabHoe ee cHuxeHue Habalojaercs B HHTepBaJje NOTEH-
nnagaa —10... —30 xIla.

2. Hapywenne norapudmuueckoil 3aBHCHMOCTH B HHTEpBaJax I0-
reHunansa —300... —500 klla B cynecuauwx u —>500... —700 klla
B CYIVIHHHCTBIX HEPHO3eMOBHIHKIX NOYBAX CYXOH CTENH CBHACTEALCTBYET
0 CMeHe MNpPeHMYUIeCTBEHHOro ACHCTBHA KANHJJAAPHBIX CHJ Ha copb-
unonusie. Cosnagenne OFX B pasianuHbiX [0 TPAHYJIOMETPHUECKOMY
COCTABY MMOYBAX H OT/JEJbHBIX TFeHeTHUECKHX rOpH30oHTaX O0BACHAETCH
BBICOKOH NJOTHOCTBIO CJOMKEHHH, HH3KOH CYyMMapHO# NOPO3HOCTHIO H
BLICOKHM TPONEHTHHIM cojepxanieMm (ot obulefi nmoposnocTi) nop
maJyioro anamerpa. Co3zsaercs MHuMBI s derT «yTRKeNeHNA> TPaHY-
JOMETPHYECKOro cOCTaBa Jerkux Mous.

[To mepe yTamenenus rpauyJjoMerpuyeckoro cocrasa OrX caeu-
raloTcA B CTOPOHY OoOJblled BJa’KHOCTH, YTO yKasbiBaeT Ha Bo3pacra-
HHe AH(depeHunaabHoli BaaroemkocTH. Hapymenne ecrecrseHHoro
CJOYEeHHA NoYBLl, B 00UIEeM c/ay4Yae AHAJNOIHYHO YMEHBIUEHHIO e [1J10T-
HOCTH H NPHBOAHT K BO3PACTAHMIO [OJH KPYNHBIX MeMKarperaTHbiX
nop. [Ipu nocrodArHoll BAANKHOCTH MOUYBE 3HAYEHHE KANHANAPHO-COPO-
LHOHHOrO MOTeHIHa a Bule B ofpasiax HaApYWEHHOro CJA0MEeHHA [0
cpaBkendio ¢ mowoantamu. HauGosee zameTHoe npossienue Hapylle-
HHA cJaoxkenuss na P, naGuoaaercs B obpasuax cyriaHHHCTBLIX NOYB,
B MEeCYaHBIX NovYBax oHO BecbMa HE3HAUNTEJbHO.

3. Or'X B 3aconeHHblX nousBax (B OTJAHYHE OT HE3aCOJEHHLIX)
HMelT dgopmy KpHBLIX THna runepboan Aaxe B noayaorapudmuue-
CKOM Macwitabe y annpokcHMHpYIOTCA cTenenHoil GyHknuei. Ol npH-
Oaniennl K runepboae tem Ooawllie, yeM BbIE cOAepHanue COneH
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B nouseHHom pactsope. Ilpn cosmecTHOM BO3ACHCTBHH COJCH 1 HJIH-
cTOil gpakuun Ha NOTEHIHAA BJATH COJH OKA3LIBAIOT NPEHMYLLECTBEH-
HOE BJAHSIHHE HA ero 3navenue s uurtepsaae [I5 — B3, 3ametnoe pansa-
HHE COAepAaAHHS HAHCTOH (paxkiiuy Ha NOTeHUHa] HavHHaer NposAs-
JATbCH  NpPH  BJAaxKHoOCTH, Medblle HB, a npeumyluectsesHoe JeH-
CTBHE — B HMHTepBaJje BAaMHOCTH OT 53 u nume. [lpn oannaxkosom
rPAHYJIOMETPHUECKOM COCTaBe Pa3jH4YHBIX NO4YB, HO MPH CYULICCTBEHHO
pPas.HYHOM COACPKAHNH B HHX coJiell, nocjeignne kak Obl obaervaior
rpanyaomerpryecknii cocrtas, OJgaaropaps uwemy OFX casuraiorcs
B CTOPOHY OpJAHHATH, T. €. B obaacTs pacnojoxenHs 3aBHCHMO-
cTeil NpeuMyULCCTBEHHO AJf MOYB JIerkKoro rpaHyJoMeTpHuecKoro co-
cTapa.

3aBHCHMOCTb MEKAY cojAepaHHeMm Ccoaell H noJAHBIM MOTEeHIna-
JIOM BJlard NpsaiMoJHHEHHa H CBHAETEIbCTBYET O TOM, YTO B HHTEpBa.Je
Baa:xHocTH nouswl ot [TB no HB (1 neckoabko Hixe) P, obycnopaen
riaasHuM o0pasoMm coAepma”HeM coJeil, a KanuMIapHo-copOIHOHHANA
KOMIIOHEHTA HIPaeT B HEM HEe3HAUHTEAbHYIO pPoJb.

CooTHolleHHe KanuwjaasipHOro noteéHuHasa B odpasuax Hapyllues-
HOI'O H HEHAPYUIEHHOro CJOMKEHHA 3aCOJEHHLIX TMOYB NPH OJHOM H
TOM 7K€ 3HAYEeHHH BJAMXKHOCTH HEOJHHaKOBo B HHTepBagae Py (...
—80 klIla. B wuurtepsase notenunana —80... —(30—30) «lla ero
anavucHue HuKe B obpasiiax HapyvUIEHHOTO CJ0MEHHS; B HHTepBaJe
. 0 klla Py unike g oOpasiax HeHAPYIIEHHOrO CJIOMeHNs.

B 3acoaeHHBIX NMOYBAX B CHCTEME MOYBCHHLIH pacTBOp—BOJA TEH-
3HOMETpa MOJKeT HMeTh MECTO TpajlHeHT KOHIEHTpauuu coJeil, uTo
NPHBOAHT K JONOJHHUTEJbHON NOTEPE BOALI M3 TEH3HOMETPa B MOYBY
CBEpX TOI ee vacTH, Koropad Bu3naxa rpaauedrom Py. [losromy B 3a-
COJICHHBLIX TOYUBAX TCH3HOMETPLI CJEAYeT 3anpasidTbh pPacTBOpPaMH -
cosefl, aHAJOTHYHBIMH 1O KOHUEHTPAUHH PacTBOPY HCCJAE1YeMOi
MOYBHI.

4. YcranosiieHo siBjenue rucrepesnca sasiucumoct Py (W) B yeao-
BHAX BOCXOASIEro M HHCXOJAALULEro Xo/a TeMnepaTtyphl IMOYBLL. 3aBH-
CHMOCTb NOTEHUHAJA BJAard OT TEMNEPATVPLI B HHTEPBAJAX BbICOKOTO
H CPEAHETO VBJAMKHCHUA MOUB BLIPAXNCHL KPHBBIMH THNa mapabonnl.
[Mpn Baaxuocty HB n Buillle BJAHAHHE TEMOEPATYPbl HA NOTEHLHAJ
BJArH He3HauyHTeJbHO, HO MO Mepe YMEHLLICHHS ee CO/Jep:KaHHufu 10
0,7 H B, repmococrapasionlasn Kanuaagapruo-copOlLHOHHOTO NOTEHINAaia
nporpeccHsHo sospacraer. CreneHsb BAHSHHA TEMMOEPaTyphl 3aBHCHT
OT THNA MOYBLI, €ro IPaHYJOMETPHYECKOro cocTtana, ruipohHaHYecKux
CBONCTB H cojepanus piaard. TepMorucrepesnc HabJaioaaercs Bo BeeM
neesae/osanHoM HuTepsane temnepatynl —otr 0 a0 36,0°C. B opra-
HOMCHHLIX [MOYBAX BJAHAHHE TEMNEpaTyphLl Ha NMOTEHILHAJ Bbille MO
cpasHennio ¢ MuHepaabHuiMi. [Ipn  nosbIICHHH TeMUEpPATYpL OT
YCJADBHOIO MHHHMYMa 10 YCJAOBHOro MaxkcHMyMa 3HAYCHHA TMOTCHILH-
aja noswluaiores, i, HaodoOpoT, yMeHblICHHE TEMICPATYPbl OT MaKCH-
MyMd K MHHHMYMY TIPHBOAHT K €ro MOHHMKEHHIO.

HMamenenns armocdeprHoro jAasJgeHus Bosfyxa, HabJaoaaeMmble

B cpeaneii nosoce Esponefickoit wacty CCCP, BansAior Ha cocrosinue
nmousenioi Baaru u Ha Py HE3HAUYHTE/LHO.
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Boablune usMeHenusi ucnapsemoctu (3,5—11 mm/cyr) npusoasr
K TOMY, 4TO 3aBHCHMOCTH Py (W), noayueHunie B OAHHX B Tex xe o0-
pasuax Mo4s W NPH NOCTOSHHBLIX 23POMETEOPOJIOrHUECKHNX YCJOBHAX,
HE cOBNaAalor mMexy coboil, uto o0 bACHIETCA NPOABJIEHHEM HEPaBHO-
BeCHbIX NMAp NOTCHUHAJ—BAAXKHOCTL NPH BLICOKOH HWHTCHCHBHOCTH
MOTOKA BJATH H3 NOYBL K HCHAPAIOULEH NMOBePXHOCTH.

5. Slsienne rucTepesnca NposRAAETCH HE TOIbKO NPH CPABHEHHH
Or X, nosyuCHHLIX B YCAOBHAX copOUMH M AecopOuHH, HO H NMPH CpaB-
perun jccopbunonunix serseit OFX, nmosyyeHHBIX B VCJIOBHAX Heol-
HOKPATHOIO [OBTOPEHHS IHKJOB YBJaXKHeHHe—IHCcCyIlleHHe MOYBHI.
VeTanoBJIeHHOE ABJCHHC rHcrepesnca JecopOunonnoit serBu OFX
0OBSACHACTCA Pa3JHYHON CTENEHLI0 HACLIUIEHHA MOPOTOBOTO MPOCTAH-
CTBA TOUYBBI BOCXO/ASILIM MOTOKOM BOJBL.

PazninyHoe KOJHYECTBO AKKYMYJAMPOBAHHOH MOYBOH Bjaarm npH
BOCXOAAIEM NMoToke 06VCI0BJICHO PasHLiMiH O0BEMaMH 3aMEMJCHHOrO
BO3JAyXa B TYMHKOBBIX MOPAX H YrJaMH CMauHBaHHA, 3aBHCAULHMH OT
OCTaTOYHON BJAXKHOCTH (Mepei HOBHIM YBIAMKHEHHEM Nocae ouepel-
HOTO HCIIapeHHs), a TaKiKe H3IMEHEHHEM TeOMEeTPHH IOpPOBOro IMpo-
CTPAHCTBA B NpoOlLecce HEOJAHOKPATHOIO VBJAXKHEHHA H BLICYIHBAHHA.

Copmectnoe Bausitnne na O X daxropos npupojiHoit cpean (maor-
HOCTH, TeMIepaTyphl, HCapsAeMocTH M jp.) oOyci10B8/1HBaeT H3MEHEHHE
BO BpeMeHH nocjeinsell. 1o 006CTOATENLCTBO, B CBOK OYEpelb, BHISHI-
BaeT HeoGXOANMOCTL BBLIPAMKEHHA 3HAUYEHHI ruipodUIHUECKHX «KKOH-
CTAHT», 3a1aCOB NOYBEHHOH BJATH M KATEropuil ee AOCTYNHOCTH 14
pacTeHHil He B BHJE OJHOr0 Kaxkoro-jHOO 3HAYCHHS, HO B BHJAE HHTEp-
BaJa 3HAYEHHH.



fnasa 4. ENTATOMNPOBOAHOCTL NMOYBE, ABMMEHME BIATH
B CHMCTEME FPYHTOBLIE BOObl—MOYBA—ATMOCMmEPA

4.1. Obwme npeacTraBNeHHA © BNAaronpoBOAHOCTH NOYB

TepmoannamMuueckne acnexkThl ABHMNCCHHA BJArd B MOYMBE ONHCAHDI
Bo MHorux paborax [18, 27, 32, 35, 43, 60, 71, 77, 98, 112, 125, 142,
145, 161, 166, 172, 212, 249, 253, 254, 261 u ap.]. [Nosromy KpaTko
OCTAHOBHMCS JIHIIb HA OCHOBHLIX NOJIOKEHHAX, HEOOXOAHMBLIX AJf MO-
HHMaHHA pPacCMaTpPHBAEMOr0 HHIKE IKCNEPHMEHTaJbHOTO MaTtepnana.

B u3oTepMuueckHX YCJOBHAX pa3jHuHe 3HAYEHHH MOTeHlHaja
BJAATH B JABYX TOYKAX MOYBBI 03HAYaeT OTCYTCTBHE PaBHOBECHOTO CO-
CTOSHHA H YKa3BIBAET HA BO3MOXHOCTH BJjaronepexoca. JBuikyuiei
CHJIOM mepenoca ABAAETCH rpajueHt noreduuana. OAHAKO MoTeHUHa,
Kak H APYrue TepMOoJAHHAMHYECKHEe XapaKTepHCTHKH, onpejenserca 1/
YCJ0BHIl paBHOBECHBIX 06paTHMBIX NpOlEccoB i npoueccos, GeCKOHEUHO
OGaH3KHX K papHoBecHnM [26, 34, 60, 125]. Kaaccuueckas tepMojH-
HaMHKA HEe 3aHHMAaJiach BONMpocaMu HeoOpaTHMBIX ITPOLECCOB, Orpani-
YHBaACh ONpe/de/IeHHeM PaBHOBECHBLIX TEPMOAHHAMHYECKHX QYHKILHH,
XapaKTepHCTHKON yc/ioBHIl paBHOBECHS W H3YYeHHeM Hanpas/JeHHOCTH
CaMONPOH3BOJbHBLIX npoteccos. Cosfannio TepMoAnHaMHKH HeoOpaTu-
MbIX HEPABHOBECHLIX npolleccon cnocodcTBOBAN0 CXOACTBO (opm (eHo-
MEHOJOTHYECKHX 3aKOHOB, HCMOJAb3YEeMBLIX 151 ONMHCAHHA NepeHoca
macchl BemectsBa H sHepruu. OAHHM H3 TakHX (PeHOMEHOJOrHYECKHX
saxoHoB asaserca sakon dapen [34, 125, 178], npumenseMulil B KOJH-
YeCTBeHHBIX pacuerax JABHMKEeHHH NOYBCHHOH BJaaru

. dP
f='—hT. {4.1}

Jpyrumu npuMepamu $eHOMEHO.1I0THYECKHX 3aKOHOB MOXKeT c¢Jy-
XKHTh 3aK0H TenaonposoaHocTn Pypoe

dP
O0=21—r, (4.2)

=

rie Q — noToxk Temja, i — TemIoNpOBOAHOCTL; a TakmKe 3akoH Owma

| = —=KpU, (4.3)
K
rae / — cuna rtoka, U — nanpsmxeuue, Kz — ko3(ppuuueHT 3JeKTpo-
NPOBOJHOCTH.
Kamasiii H3 3THX 3aKOHOB Bhlparkaet norox cyOctpauuu (renso,
ACKTPHUECTDO, BOAA) KaK JHHEHHYo (QyHKILio Kakoro-1ubo gaxropa,
XapakTepH3yIollero oTKJOHEHHE mpoiecca ot pasHosecHoro. Kosdgu-
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LHEHTLI TPOBOAHMOCTH B 3THX YpaBHEHHAX oOTpa)aer cnocoGHOCTb
cpeibl MPOBOAHTH MOTOK AauHoii cyGerpauun. PopmaibHoe CXOACTBO
3aKOHOB nepexoca crnocofGcTBOBAMO CO3MAHNIO eIHHOH TEOPHH, a CJI0K-
HOCTb MHKPOCKONHYECKHX KapTHH KazxIoro I[pouecca BHLIHYMHKAAA
npHMeHATh K HUM obobuialomue repmoinHaMuyeckie meroas. Caejo-
BATEJbHO, [pOIlecC MepeHoca BO/Ib, 3JEKTPHYECKOr0 TOKa W Tellia
B nousBe MoxKeT OblTh ONHCAH €IHHLIM Bhipa)KeHHeM (3aKOHOM)

[= —K dP/dl. (4.4)

OaHHM M3 OCHOBHBIX (DYHAAMEHTAJBHEIX NOJOMEeHHI TepMoiHHA-
MHIKH HEoOpaTHMLIX MPOLLECCOB SIBJSETCH NPHHIHN JIOKAJBHOTO PaBHO-
BECHH. CoraacHo STOMY NPHHUHOY TIpH HEﬁ-{}J[hLLIHI OTKJOHEHHAX OT
paBHOBECHHA K OT/EJIbHBIM 4YacTHM HepaBHOBECHOH CHCTeMLI npHMe-
HHMEI YPaBHEHHS COCTOMHHS, 4 TepMoiHHAMHUCCKHEe QYHKIIHH (NOTEH-
IHaJ, SHTPONHA U AP.) ONpefesioTcs 3HAUCHHAMH TEX JKe [epeMeH-
HLIX, YTO H B CJiyuae paBHOBECHOrD COCTOSIHHS, T. €. MNOAYHHAIOTCH
ypauenuo [mGo6ca [139, 159]. Hpyruy cyumecrBeHHLIM JEMEHTOM
TePMOJAHHAMHKH HeoOpaTHMBLIX NPOLECCOB SBJMAETCA AONYLIeHHE, UYTO
IpPH OJHOBPEMEHHOM HAJIHYHH B CHCTEME HeCKOJbKHX TepMOJAHHAMHue-
CKHX CHJ H TOTOKOB HeCKOJBKHX cyOcTanuMi, MOTOK kaxaoil cyOcran-
AN FABJAETCH Pe3yJbTaTOM BO3JEHCTBHA BCEX TePMOAHHAMHYECKHX
cun [77, 125].

[Tpu najauuuy rpajHeHTa IMOTEHIHAJa CKOPOCTh MNepeBHKeHHs
Bnarn Oyjer 3aBHCEeTbh HE TOJbKO OT 3HAUEGHHHA rpajHeHTa, HO M OT
kKosdpuuuenta saaronposoanocti. [Mocaepnuit onpepessiercss H3 Mo-
puduuuposantnoro ypaedenuss dapcu. Ilpumennmocts saxkona [dapcu
LJil ONHCAHMST BOALI B HEHACHIEHHONH MOYBE MOMKHO MPOHIIOCTPHPO-
BATh dHAJH30M COCTOAHHA W JIBIDKEHHS pasianvHbix (opm  Bjaaru.
B uenacwilleHHOH MOYBe CHJOUIHOCTh BOAHOIO Tena Hapyuwena. B Ta-
KHX YCJOBHAX OTAEJBHLIE YYACTKH KaNH/JAPHOH BJari pas/ieJeHsl
YUdCTKaMH, T'ae INEMEHTAPHLIC NMOYBCHHLIC YACTHIILI MOKPLITHI TOHKHMH
[IJeHKd MH. HPI‘I OMHCAHHH JIBHMCHHA BJIdArH B KanJdJaApaX MOACHO
Henoab3osaTh opmyay Ilyaseitan [125]

rtdPtn

sVdl * (4.5)

L=
rjie pu— Kos(phHUHeHT BAZKOCTH yKHAKOCTH, dP — nepenaji NOTEHLH-
ajla Ha KOHLAX Kanuaispa; dl — AanHa Kanuwjagaspa; r — pajgHyc Ka-
nuaagapa; V —obbem MKHAKOCTH, NPOTEKAIOUIEH yepe3 KanuaJabp 3a
ppems 1. [Tpounapens npeobpasosatve ypasHeHHs (4.5) H 3aMeHHs
V/arit na Iy, a r*¢/8p na K, nonyuaem

[,.= —K,.dPJldl, (4.6)
T. €. NPONOPUHOHAIBHYIO 33BHCHMOCT.

JBHxKeHHe BOABL B MJEHKAX MOMKHO ONHCATE 3AKOHOM TPEHHA
Heiotona

die
Q=n TR (4.7)
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riae £ — apHiyllas cuaa, NpHJIoKeHHass K CAHHHIE [O0BEPXHOCTIY
MJCHKH W HanpasJcHHAdA BJAOJb HEe, # — CKOPOCTH MOTOKA; y — pac-
cTofiHHe ot nojcruaaomeil nosepxuocri. [Nockoabry £ HaMepAercs
B eAHHHLAX AaBJCHHA, TO e¢ MOMKHO 3amiicaTh, npeolpasysd ypabBHe-
nie (4.7) u 3amensnia ce Ha dP, xax

P=n e £ .qu::%dy. (4.8)
[Tocoe uurerpuposanus ypasHenus (4.8) noayuum
u=-"h, (4.9)

rie¢ h — ToJlHHA NICHKH; M — CKOPOCTh MOTOKAa Ha MNOBEPXHOCTH
NAeHKH.

MosxHo paccMoTpers ellle OAHH CJyuail, XapakTepH3yeMulil cojep-
KanneMm Baaru, menbiwnym M. Tepejisuenine BoAbl B TAKHX CJyqasx
NPejCTaBAACTCH BO3MOMKHLIM ONHCATHL 3aKOoHOM DPHKa

dc
gk =Dy 77 n‘:‘ ":
rae D — kosdpduunent jaudpdysun; dc/fdl — rpainedT KOHUEHTPAILHN
napa; dP/dl — rpaauent ynpyroctu napa; K — xoaddnunest nponop-
ILHOHAJIBHOCTH.

[loTennnan nouseHHOH BJarW CBf3aH C YNPyrocTbio napa 3asBHCH-
MOCTbLIO

In=D—— 4.10)

P=——F;"-'lnp.|"Plh ("’Lil:r

rae T — temnepatypa; R — yHHBepcasbHaa ra3oBasi NOCTOAHHANA,
Py — ynpyrocts HachlllleHHOro mnapa npH AaHHOll teMnepatype T,

V — MmoabHbll 00beM KHAKOH BoAbl. IlpoHnTErpHpoBas 3T0 BhIpaiKe-
HHE, NOJYUHM

RT
dP = 5~ dP, (4.12)

raie d = RT/VP. [loacrapafs noayYyeHHoOe BhipajKeHHC B ypasHeHHE
(4.10), noayuaem

li=— 2% wan 1,=—K, 4. (4.13)

Taxkum oGpasoM, BO Bcex PACCMOTPEHHBIX CJy4asX MPONOPUHOHAIb-
HOCTh MEMAY IVIOTHOCTBIO MOTOKA M I'PajiHeHTOM MOTeHlHajna oue-
BHAHA, B CBA3H C ueMm ypasHenue Jlapcn Moxer OwbiTh HCNO.Ib30BaHO
B KauecTse OCHOBLI B HCCJEOBAHHAX PAasHUHBLIX BHJIOB JABHIKEHHHA
NMOUBCHHON BJATH,

Kosdduunent B1aronpoBoJHOCTH HEHACKIIICHHBIX MOYB CHJIBHO 3a-
BucHT ot coaep:xxkanns Baarw. [laa nous CCCP sto snepauie 0o
nokaszano C. H. Joaroseim [43]. Heboasmoe yMeHblleHHe cojepxKa-
HHA BJarn Mozer oOycJOBHTH BechbMa 3aMeTHOE YMeHbIIeHHe B1aro-
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[IpPOBOAHOCTH, YTO MOHO OOBACHHTE CHHMKennem o0beMHOI NpoBOAH-
mocTH [34]. BaAskocTs Baaru, rpasnyauieii ¢ noBepXHOCTRIO NOUBLI, OT-
Juyaercd OT BA3KOCTH HOPMaJjbHOIl BO/JABI, YTO TaKiKe BLI3LIBACT yBe-
JHUeHHe CONPOTUBACHHS NMOTOKY Baard. [lo HexkoToprim aavnbim [112,
125] cHHXKEHHE MOABHIKHOCTH BOJLI HaunHaercs Ha paccrosuuu 40 A
OT MOBEPXHOCTH IVIHHBI, HACKILIEHHONH OOMEHHBIM HaTpHEM.

3apHcHMOCTb K, OT BJAXHOCTH M MOTEHUHAJAA BJArm XapakTepHsy-
ercs BO BCCM HHTCpBaJe yBJamHeHua rucrtepesucom [213, 214, 269,
339].

B ocHOBe TeopHi ABH:KeHHA MOUYBEHHOH BJATH JCMHT NpeinoJiozKe-
HHE O TOM, YTO NOCJIEAHASA HE OTJHYACTCH OT HBIOTOHOBCKOH MHIAKO-
ctH. HbIOTOHOBCKAS MKHJAKOCTh He 00J4/1aeT HauaJbHLIM CONPOTHBJE-
HHEM CABHI'Y H XapaKTepH3yeTcs NOCTOAHHOH NMpH AauHOH TeMuepartype
BA3KOCTLIO. KpoMe TOro, TakiKe NpHHHMAeTCd, YTO IPajHeHT [0TeH-
IHAaJd B HIOTEPMHUYECKHX YCJOBHAX O/IHO3HAYHO ONpeie/isieT BeJHYHHY
¥ HANpaBJeHHe MOTOKd NPH 3414HHOH BIaXKHOCTH H MJIOTHOCTH NOYBHL.
OnHaKko, KaK NOKA3LIBAKT HEKOTOpLIe HCC/AeJ0BaHHA, NOBEACHIE [10Y-
BeHHOIl BJaru He BCerja HaxoAHTCH B COOTBETCTBHM ¢ STHMH J0MVILE-
uuami. CorsacHo HekoTOpbIM Heeaenosauuam |26, 34 125], npn aBH-
JKEHHH BJATH B HEHACHIUIEHHBIX MOYBAX HMEer MecTo HOPOTroBLIH rpa-
aHeHT AP, HeoOxoaAUMBIH AJ51 HAYana ABHMEHUS, T. €. BHMOJHAIOIHI
(GyvHEUHH «TOMYKa». [lo mMHeHHIO pAla wuccaeaoBarteJeH, HaaH4He Mo-
pPOBOrO rpajiHEHTa CBA34HO C HAJHMHEM B Boje 0co0O0H CTPYKTYpHI,
co3jaouleil HaJAMOJCKYJSAPHLIE KOMIVIEKCHI, B3aHMOACHCTBYIOLLHE
MeAY co00i H ¢ NOBEPXHOCTRIO TBEPAOH (a3nl NOYBH,

YCTaHoBJIGHBI | APyrue sABJEHHH, HEe CBH3dHHbBIE ¢ aHOMAJbHBIMH
cpoficTBaMu nousennoro pacreopa [259, 267]. CyTh HX zakjaiouaercs
B BO3MOMKHOM HAJOX{EHHH Ha HAaMOPHLIH MOTOK APYroro, BLI3LIBAEMOI0
HM MOTOKa, CBA34HHOrO ¢ KanHLJISAPHO-OCMOTHUYECKHMH, 3JIEKTPOOCMO-

THYECKHMH [IpolleccaMH, ¢ HArpy3kofl HJIH BAHSHHEM TeMnepaTyphl
[229, 284, 287, 334].

4.2. MccnegoBaHHe M aHanW3s MeToAOoB onpefencHkKa
Ho3(ppHUHEHTa BNaronpoBoAHOCTH NOYB

Hast Kamioro THNa NOUR 3aBHCHMOCTh KO3(MHUHEHTA BJaromnpo-
BOAHOCTH Ky OT BJAKHOCTH NOYBLI H TIOTEHHIHANAa NOYBEHHOH BJA4rH
B 3HAaYHTEJBHOH CcTeneHd nHAHBMAyanbHa. Meroauka onpeaenennna K,
pazpadaTbiBaeTcss Ha NPOTAMKEHHH A0BOJABHO IJHTEJNBHOTO BpEMEHH,
HO, HECMOTPs Ha 3HAUHTE/bHLIE VCNEXH, OHa JaJeko ellie He 3aBep-
mena [9, 26, 29, 32, 34, 77, 112, 125, 216, 244, 245, 298, 300]. Bce
MEeTOAkl onpeaesedns K, MOMKHO pa3ielHTb Ha ABe TPYNINL: METOAb
CTAllHOHAPHOTO # HECTallHOHapHOro NoTokKa BJjaaru. MeToan nNepBOH
rpynnst foJaee npocrtsl, OJAHAKO HX HCMNOJAB30BAHHE OrpPAHHYHBAETCH
Y3KUM HHTepBpaJjoMm 3Havuenuit K, n neobxoaumocTblo obeclieNeHnst Bhl-
EUHEI"I HHTEHCHBHOCTH HCIApPeHHsA ¢ nosepxHocTH. B HacTosiiiee Bpems
HdHOOJJBUIEE [JEIIZE'I]}DCTIJBHEHI!E MOJYHHJH METo/lL! HECTAUHOHAPHOI'D
MOTOKAa BJArM, B yacTHOCTH 3omaoBweiit [125, 163, 206, 211, 260, 329].
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Ero teopus u METOAMKA ycnelHo paspabartbiBaJHCh OTCYECTBCHHLIMH
i 3apybexusiMu yuensiMu [26, 32, 34, 57, 77, 198, 199, 274]. 3onao-
Bblil Metod OOLIMHO MPHMEHASTCS B HHTEpBaJe BJAAMKHOCTH TOUYB OT
[1B no cepeannn uurepsana HB—B3 [71, 130]. das peaansanun
METOa HCMOJIB3YETCS KanuajaspuMeTpuueckas ycranoska (cM. ra. 2).
Pacnosaras AaHHLIMH NO KHHeTHKE BLITEKanus BJaarn u3 o0Opasua,
crpost 3asHcHMocTh 1/Q ot sorapudma speMent ((Qx — KOJHUECTBO
BLITEKIIEH BOJALI NpH 3al1aHHOM paspeXeHHH) HWJAH 3aBHCHMOCTb
IN(Qx — Q¢)f(1). Ilo HuM onpesensior TanreHc yraa Haxjgona B, uc-
noab3vemplit B8 pacuerax K, mno d¢opmyasam H. Puuapaca [274] u
B. l'apanepa [198]. ®opmyna IapaHepa nMeer BHA

I
Ko=—273p {12
rie AP — untepsan paspexenus (norenunana) B cucreme; 1/Q — un-
TEHCHBHOCTL MOTOKA BOALI HA EAHHHIY [JHHLI TMOPHCTOrO Kepamive-
cKoro (puabTpa (laTuHka).

Taurenc yraa sakjoHa B onpeiesqior TOAbKO MO NpAMOJHHEHHOMY
HAuaJabHOMY OTpe3ky KpHBoii. Bosmoxuoe B jajbHeilieM HCKpHBIe-
HHEe 3aBHCHMOCTH 3aKJloyaercsd, Nno-BHAHMOMY, B HECTPOTOCTH Mpeano-
CHIJIOK, NPHHATHX NpH BLiBoAe (GOpMy. ul 0 noctosHcTBe 3navennii K,
n AW/AP B npepenax sananHoro nHtepsajaa norennuana. [Tonyues-
upie snavenns K, npuypounsaior K cepeanne untepsasa AP. ITo mepe
NOHHXM<EHHA TMOTeHlHaJa TaHreHc Yrjaa HakJoHa B Bo3pacrtaer oT
16-10% 10 7,2-10°. Popmyna I'apanepa He yUHTHIBAET COMPOTHB/AEHHE
KepaMHuyecKoro (GuaAbTpa MOTOKY BJar#, B CBA3H ¢ 4eM MNOJyuYeHHLIe
aHauenus K, BKJIIOYAIOT CYMMAapHOE CONPOTHBJAEHHE MOUBBLI H AaTUHKA.
MHOrHMH HCC/le10BATENAMH, B TOM YHcae W [apanepom, npeaioeHb
pasanuksie (GopMyJbl, NO3BOJAIOUIHE BLIYJEHHTb COMPOTHBJEHHE NMOPH-
CTHIX AATYHKOB, OAHAKO NOYTH BCE OHH TpEJHA3HaueHbl A7 YCJIOBHH
JHHEHHOTO MOTOKAa BJarH.

Qopmyna Puuapica BKJIOYaeT napaMerp, NO3BOJIAIOUIHH YYNTHI-
BATH OT/IEJBHO CONPOTHBJICHHE KepaMHuecKoro aaTtunka. dta popmyana
HMeeT BHA

n == (4.15)
rie a— xkoagpuunent, 3nayeHne KOTOPOro 3aBHCHT OT CONPOTHBIEHHS
KepaMHYyecKoro AaTuvka W pasMepoB nousenHoro oGpasiia M AaTUHKa;
Q. — CYMMapHOE KOJHYCCTBO BHITEKIICH NpH JaHHOM pa3spexeHuH
BoJbl; V — o6bem o6pasua; AP — unreppan paspexenna. Kosddu-
UHEHT paccuHThLIBaeTcda ¢ uenoJb3opanneM ynknui bBecceas no merto-
anke, onucaunoit Puuapacom (uur. no [130]).

Kak u Besikuit sabopaTopHulil METOA, 30HA0BLIH METOI XapaxkTepu-
3yeTcst TakHM OOBEKTHBHBIM HEAOCTATKOM, Kak 1HeoOXOAHMOCTE orpa-
HHYCHHA 0O0BbeMa noysbl, BAHAHHE KOTOPOrO HA NoJayvaemMyio HH(opma-
uHio Moxer OuiTh 2HauHTeAsHLIM. [losroMmy Oniia npeanpHHSTA I0-
NLITKa ONpeieNnTh B YCJOBHAX HECTAUHOHAPHOIO MOTOKA B OOJbUIHX
KOJOHHAX nouBwl # ausumerpax [90, 91]. Cxema nouBeHHOH KOJIOHHBI
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npeicrasnena na puc. 4.1. Buicora ee 0ko.0 170 cm, a ucnapsiouias
MOBEPXHOCTDh noMeuicHnoli B Hee noubn 400 cm? B HHMKHEH uacTh
KOJOHHL! MPEAyCMOTpeHa Kamepa Aas rpynrtoBuix soia (['B), sanod-
qeHHas NecuaHo-rpasuiiHol 3aceinkoi. K HUMKHEH 4acTH Kamepul rep-
MEeTHYHO MOACOCAHHCH NMbE30OMETP C KPaHoM, NMpeiHa3HauyeHHblil O/IHO-
BpeMeHHO /s CJAHBA BOABLL H AJf 3a8MEPOB €€ pacxojd M3 I'B. Ha on-

Hoii M3 OOKOBLIX CTEHOK KOJOHHBLI, HAa y 4 3
pasJHYHONl BHICOTE OT B, pasmeulenbl , B
TEH3HOMETPhI, PACCTOMHHE MEMAY KOTO- et
pevu He npeBbimaer 20 ey (13—20 ev). A
TensuoMeTphl YCTAHOBJEHLI MOA YI- < 3
aoM 30° K NoBepxXHOCTH NMOUBLI M «3aHH- %
MaioT» a0l ToauHHON oKodao 5 cum. Pac-
geThl 3alacoB BJAard No 3aBHCHMOCTH . T
P, (W) ocyliecTBAeHBl AJH CA0EB TOJd- o A
mguuoll 10 em. Habawoaenus 3a pacxojiom

BOJLI 110 MbE30OMeTpy B MNEPBBIE CYTKH T
OTIHTOB NPOBOAHJHCE He pexe | u, B no- %
cJaenyiollHe — He  pee  OJHOTO-ABYyX & ?_
pas B CYTKH; B COOTBETCTBHH € 3THM MPO- / g
BOAHJHCH H 3aMepnl no raybuHam ycra- : £ 7
HOBKH TEeH3HOMETPOB KanHJIAPHOro no- [ i i
TEHILMa/ia BJiar. = 187

HMurencuBHOCTh NoTOKAa Baaru ui ['B T
ornpejaeasieTcs 1no ypasHeHHIo LSRR (B

[=910 @.16) S|
St R .

- LY - et ..ﬂ_,:_ = D_'._I.i-,ﬂ'

Puc. 4.1. CxemMa NOUBPHHOH KOJOHHLL b e U . T
| — xopnye, 2 — noupa, 3 — AaTdMK TeHsdoMerpd, $- 0290 Be — = = = — = e
dHABTP, § — nuezoMerp, 6 — FPYHTOBWE Bogwm; Ji—T —
TCH3INOMETPRE, F

rae (Q — pacxoa BOABLI MO NBE3OMETPY, CM? S — NJOWAAL KOJOHHE,
CM?; T — BpeM#, 4 HJIH MHH.

PacemarpuBaeMuiii MeTO/L NPHMEHWM B OCHOBHOM AJA  YCJIOBHH
KanuaasapHoi Kaiimel (KK), a Takke B NepHoOAb nocte . 00HJIbHBLIX
NOJHBOE HJH HHTEHCHBHBIX OCAAKOB. B CBA3HM C 3THM B BLICOKHX KO-
JIOHHAX, 0CODEHHO ¢ NecyYaHbiMH M CyNecyaHbiMH TMOYBAMH, ONpeaeJe-
HHe Ky caeayer npoBOAHTL TOJABKO B Todaile pacnogaomenus KK,
BBICOTY KOTOPOH MOMKHO peryJHpoBath noguaTHeM ['B. Pacuetnl xo3d-
hHuMenTa BJAAroNpOBOJHOCTH B YCJAOBHAX BOCXOAALLErO NoToKa HEOGXO0-
JHMO NPOBOJHTE MJA TeX OTPE3KOB BPeMeHH, KOrjla NopoBoe MpoCcTpaH-
CTBO MOYBLI MaKCHMaJ/bHO HAacHlleHo Boao#, chopmuposaHa KK n
pacxon saaru u3 ['5 B 308y aspaund crabuananposan. OO0 okoHuanuy
npouecca HACHIUEHHA MOYBLI BOJAOH CYAAT N0 3HAUCHHAM NOTeHIlHaJa
BJIarH Ha pasaHuyHbiX ray0HHax KoJoHHL. C 3TOH UeJiblo 3HAYEHHA
NOTCHIHAaMa BJaarn HavocAT Ha rpapHr Py (1). Peskoe nopuuicHue
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norenunana Ha rpaduke oanmavaer jAoctHmedne paarod I'B yposus
pacnoJioeHHss TOTO WJiH HHOIO TEH3HOMETpa, a BLINOJaMHBaAHHE [1H-
HaMHEH P, (ctabHaH3auns) CBHALTEALCTBVET O J0CTATOMHO MNOJHOM
HACLILICHHN noYsn BoAON. Koraa sHavenns Py «BLICTpANBalOTCH»
B IPAMYIO JUHHIO, NAPAJICAbHY IO abCcItHeee, MOKHO roBopHTh 00 OKOH-
YaHuu npouecca (pOPMHpPOBAHHA Kanuaaapuoil xanmbol. Bo3aMoikuvie
He3HAUHTCAbHBIE avKTyauun GyHEuun Py(t) obycaoBaeHn nensOemx-
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Pue. 4.2, Cxema yerpoficTBa AMBHMETPHICCKOIO NaBILIHOHA,

! — cTYnenbk NanNALOHA, 2 — NoJ nabKaALOHA, J — cannHodl KpaW NLE3IOMETPS,
{ — nueloMeTp. 5 — TewawosmeTpll, 6, 7 — necyano-rpasuilNas 3acunka, & — ypoBeHb
PYHTORMX ROJ, § — 3a08CHBIC OTBEPCTHS, JAKPHTHE APOrYAPOHeCHHIAMN AEDERRH
npobkaxn, /0 — oTBERCTHA €O WTYUEPaMH I8 TepMoMeTpoB, // — oxno aam uafawo-
Aennfl 33 MNTEHCHBHOCThIO pocta Kopucll pacteruft, /2 — wopun pactenuft, JJ — af-
cajHan TpYGa AA8 ACANRN BOAL N HIMCPCHHA RAAMHOCTH NOYEM HeATpoOHHLIM DBJAr0-
Mepoy, J[f4 - aeBan CTOPOH2 NaRuALONA, [5 — 3eMARHAR AacHnkn, J§ — PACTEHNA,
Ii — nowaa, I8 — auanserp, /9 — nparas cToOpoHa OannaALGHa, 2 — BeNTIARLHMONNAS
Tpyha.

HLIM BJAOHAHHCM Ha COCTOAHHE BJArH TeMnepaTypbl H atMocdepHoro
JaBaeHHA.

Hecaenopanna B KoJioHHAX TPOBOANIH HA AJAJIOBHAJBHBLIX JVIOBLIX
CYIAHHHCTHX 1 ACPHOBO-MOJ30JHCTHIX CYNECUAHBIX [OUBAX HEHapy-
IHEHHOTO H HAPYUIEHHOrO CJAOKEHHA. IJTH KE NOYBL HCMOJIb30BAHLL
B JH3NMETPax, KOTOpuie OOLYHO npejlHasHavyeHnl IS H3YUeHHs 3Je-
MCHTOB BOJAHOro Dananca mouys w murpauun yaoGpennii [11, 66, 106,
124, 136, 138|. Onnaxko wamn [85, 107] mpeanomen aAusHMerp, KOTO-
pulit OJHOBPEMEHHO MOXHO HCMOJB3OBATE H AJA H3YUEHHS napamer-
poB BJaaronepedoca. JIusumerp (puc. 4.2) H3roTOBJCH H3 TOJCTOCTEH-
HOFO JIHCTOBOTO KeJe3a; ero BHeWHAd M BHYTPEeHHHAH MOBEpPXHOCTH
HOKPHITE  AHTHKOPPO3HITHBIM  MaTepuanom. Ha nepeaueit paGoueit
credke (cdepe) npoceepiaeHnl OTBepCTHS AHAMETPOM OKOJO 3 CM W
NpHBAPEHB! ITYIEPA — OTPE3IKH MeTa aandeckofi TpyOGul COOTBETCTBYIO-
uero anamerpa. OrpepeTHs, pacnoJoKeHHbIe B BePTHKAJbHON MJI0CKO-
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¢cTH Ha paccToAnHH 2D CM JAPYr OT JApyra, npeiHasHavbucHbl i ycra-
HOBKH YEPe3 HHX JAaTUHKOB TEH3HOMETDPOB H TEPMOMETPOB. JIH3uMeTpLl
g KoJuuectse 6 WITYK ycTaHOBJeHB B rajepee MIHHOH 10 M, WIHpHHOR
1 M m Buicotaii 2 s. [lod, crTeHKH H MHOTOJOK rajieped apMHpPOBAHLI
TECOM, d €6 BePXHAA 4YaCTh BLIBEACHA MO YPOBEHb MOBEPXHOCTH MNOYBHI
IOCPEACTBOM 3eMJSHON MOJCHITKH TOJAUIHHOH OKOJO 15 em. Henodb-
30BAHHE JH3UMETPOB H KOJOHH, OCHAWEHHbIX TEH3HOMETPAMH, ONHCAHO
B pabGorax [182, 218, 282, 332, 336].

Pacuerni K, ¢ npuMeHeHHeM JH3HMETPOB NpPOBOAHJH MO YypaBie-
Huio (4.1), 0/1Hako B OTAHYHE OT KOJOHH HEOOXOJAHMO NPeABAPHTE/IBHO
M3 MaccHBa JaHHBIX 0TOOpaThL TE H3 HHX, KOTOPLIC mpHXoaATes Ha Oes-
JOKHBIC NEPHOALl ¢ YCTOMYHBBIM BOCXOAALIHM IIOTOKOM BJIard, xapax-
TepH3YEeMbIM COOTBETCTBYIOLIHM TpajiHeHTOM MNOTeHIlHajla MO BLICOTE
amaumerpa. Ecau noroissie yeJaoBHS TaKOBLI, 4TO BOCXOASILUMI MOTOK
BJ4rH NEpPHOAHYMCCKH HApyWaeTcs HHCXOASIWHMH NOTOKaMH, TO Ha]l
AHZHMETPAMH HE0OXO/AHMO H3TOTOBHTL HaBec, NPejOXpaHAIoWui OT
ocaakos. PaccMarpusaeMblii METOA HENpHMEHHM AJs KOpHeoOHTaeMoll
30HBLl [OUBH, TOCKOJBKY 3/eCh HMEET MECTO HEeYUHTLIBACMLIH ypaBHe-
Huem (4.1) pacxoa NOYBEHHOH BJary Ha JAECYKIMIO PACTCHHSAMH.
B ro ke BpeMs JHSHMETpHUECKHil mMeTold Hceaepopanns K, Mowker
GLITH ¢ YCNEXOM HCNOJb30BAH AJ5 H3YYEHHHA pacxojia Baard ik (Gpouty
npoMmep3anns B 3umuce speMa [92]; nexoropbie OCOGEHHOCTH ABHIKE-
HUS ¢¢ K DPOHTY NpoMepsaHus nokasanu 8 padore [157].

B sakjioueHHe pasjena YKakem, YTo METOJ CHHXPOHHBIX NpO{H-
Jell BAaMHOCTH M NOTeHLHaJa, NMpHMeHSeMOro B HHTEpBaJe cpeaHeH
M HH3KOil BJIAXKHOCTH TMOYBLI, AOCTATOMHO XOPOIIO anpoOHPOBAH PsiiOM
OTEUECTBEHHBIX H 3apy0OesHbpix Hecaeaosareaerr [77, 125, 191]. Ilo-
STOMY OCTAHABJHBATLCH HA TeXHHKe onpeleseHus K, no stomy MeToay
afech He DyaeM.

4.3. OcHOBHbIE CBOHCTBA 3AaBHCMMOCTH KO3 pHuMeHTa
BNaronpoBOAHOCTH OT MOTEHLMana BNark W BMaXKHOCTH NOYBbI

Peayabratul neemeiopanns Ky B [oUBax cyXoil cTenu B BHAE 3aBH-
cumoctd ot Py u W npusencHn na puc. 4.3—4.4. Apanus Hx cBuie-
TeJALCTBYET 0 TOM, uT0 QyHKuHH K, (Px) 0 Kq (W), noayvyeHnee ¢ Hc-
nosb3zosanneM gopmyn [apanepa u Puuapiaca, 3aMeTHO pas3aH4aloTcs
Mex#ily coboil. ITH pasanuHa 00BLACHAIOTCH, NO-BHAHMOMY, OTKJOHE-
HHEM YCJAOBHH NpPOBeJeHHA ONLITOB oT Tex TpeboBaHHH, KOTOpHIE 3a-
JOKCHB B ocHOBe Mertojoqoruu [apianepom u Puuapacom. B cooreer-
CTBHHM € 3TUMM TpeDoBaHHAMH OTHOLIEHHE pajnyca obpasua Nnousbl
K paaMycy KepaMHUecKoro jartumka jposxkno Ouith He menee 0,
a B onuiTax — He MeHee 4. Kpome Toro, He OBLJIO BLINOJHEHO YCJIOBHE
BecKOHeUHOCTH AJHHDL 30HAa: COOTHOIIEHHE AJHHL # painyca (HIbTpa
Jdom:kHo 6uith He menee 20—30, a B onkitax — He MeHee 12.

Oanako 31 TpeOOBAHHS NPAKTHUYECKH HE BRINOJAHHMBL YTOOLI BbI-
NOJHHTL nepsoe Tpebopanue, CACAYeT 3HAUHTEIBHO YBeJIHUHTh pas-
Mephl ofpasua nourrl. B rakom cayuae Bpewms, HeoOxoanmoe AadA
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YCTAHOBJEGHHSA PABHOBECHS B CHCTEMe NoYBa — TEH3IHOMETp, pesko BO3-
pacraer. Jas yaosaersopeHus BTOporo TpeDOBAHHS HYAHBI HECCTaH-
AapTHBie (UALTPLI ¢ COOTBETCTBYIOLHM COOTHOLIEHHEM JIHHBI H pa-
anyca. Ho TakHe OHALTPH OTeuecTBeHHAd NMPOMBIILIEHHOCTh HE Bbl-
nyckaer. B cayuae ke HCNOJb30BaHHA TakKHX (PHABTPOB MJIHTEIBHOCTD
onpejieseHuil onATb-TakH pe3xko Bo3dpacrtaer. [lockoabky MeTo/AHKA
pacyera K, no Puuapicy no3so/isier YUHTLIBATL CONPOTHBJICHHE Kepa-
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Puc. 4.3. 3asucumocts xospduuwenta Puc. 4.4, 3apucuvocts Koshduunenra
piaaronposoaocTh Ky orf oGwemuofi  Baaronpopoanocti Ky oT o6neMHON BJax-
pAakHocTH O B uepHoseMoBmaHofi cy- MoctH 0 B nofiMenHoll uepHO3eMOBHHOH

necyaHofi mouee. CYrAHHHCTON nouse,
Mo merody Fapiuepa: | — ) f1—40 I Mo wmerody Fapduepa: | —rop. A (0—40 cw),
E—:up. E'E: { l;ﬁaguji arﬂimj:;,: ﬂ.:q“'éa'l 2—rop. B; (4070 cm), 3 — rop. A“rp {120 —
%gﬂ cum), no merody Puwapda: 4—rop. A 150 em); no merody Pusapdca: 4—rap. A
—40 cu), 5—rop. B; (80120 c¢u), 6—  (0—40 cm), 5—rop. B (40—70 cm), 6 — rop.
rop. C (120—200 cm). H,.ﬂ,ppllﬂﬂ—lﬁll A

MHYecKOoro (HJLTpa, To B JaGOpaToOpHLIX HCCJCA0BAHHAX HCOOX0HMO
HCNOJL30BATL ero GopMy.y; B NOJAEDLIX VCA0BHAX HeaccooGpasHo NpH-
MendaTs Qopmyay lapanepa, tak Kak TpeboBanus OeCKOHEUHOCTH
Cpeibl M 30HJAa 3[eCh NOJHOCTHIO BHITOJHAIOTCS.

Oyukunn Ky (Pe) n Ko (W) B cyrannucroii nouse (onpejiesieHHbIE
no oGenm ¢opMyaaM) SHAYHTENBHO MeHbIIe pPasJaHYATCA  MEIKAY
coboil, yeMm B cynecuanoil. 1o AsaeHHe MoKeT ObITh OOBICHEHO TEM,
YTO B CYIJIHHHCTON no4Yse 00JbIIOE KOJHYECTBO NOp MAaJjoro jHaMerpa
co3jaer veaopHs, B Doabluedl cTenend cooTseTcTRylolUiHe TpeboBaHHAM
-OeckoneynocTH cpeabl. PH3HYECKAA CYULHOCTE 3TOr0 ABJCHHS 3aKJI0-
Yaerca B TOM, MTO MPH YMeHbUIeHHMH BiaxHocTH oObeMHas NpOBOAH-
MOCTh MOYBBI, OOYCJIOBJIEHHAA MEJKHMH NOpaMH, CHHALAETCH MeHbIe,
yeMm B cynecyanoii, NOPOBOE MPOCTPAHCTBO KOTOPOHl CJ0KEHO nopaMu
cpejHero H kpynsoro pasmepa. Crneayer ykasaTbh H Ha TOT (pakT, 4TO
sapucumoct K, (Py) npu cpasHeHHH HX B pasHBIX MOYBaX OT/AHYAIOTCA
mesxv coboil Menbine, ueMm 3aBucumocTti K, (W).
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3nauenns K, B uepHoszeMoOBHAHON cynecuanoil nmouse npu P, —
— —5 klla semxar B  wmutepsaae 56-10-  (rop. By) ...
8.3-10! (rop. A) cm?®/(c-r). C nonumenuem notexuuana jo —80 klla
K, ymensmaetcs ot 1,7-10-'% (rop. By) 1o 4,2-10-'2 (rop. A) ecm?/ (c-r).
Hurepsas H3MeHeHusn K, B MNOHMEHHOIl YepHO3EMOBHAHON CYrJAHHI-
CTOM IOUYBE 3AMETHO YiKe, UeM B YEPHO3eMOBHAHOH cynecuanoii. B ue-
JdoM 3aBHCHMOCTH K, (Py) u Ky (W) cBuieTeNbCTBYIOT O TOM, 4TO 1pH
OTHOCHTE/IBHO HefOoAbIIOM NOHHMKCHHH TOTEeHIHaAd (B HHTepzage
0... —85 klla) K, ymenbmaercs 8 90—150 pas. Takoe snauuteibmoe
yMeHbIUEHHE B/1aronposo/lHOCTH OODBSCHAETCS YMEeHbIUIeHHeM NJoILain
MOMEPEeYHOro CEeYeHHsd BJarofnpoBOAALLHX MYTe, NPH 3TOM BJara KOH-
ueHTpHpyerca B Oosee MEJKHX nopax H TOHKHX maeHkax. Ot paanyca
MOp H TOJILIHHBI [VIEHOK 34BHCHT BJAronpoBoAHOCTh mnouebl. CuuTa-
ercs, UTO NocJejlHsis NponopluHoHa LHAa KBaApaTy pajuyca Mnop u ToJ-
WHHLL NJeHok [77, 125]). B coorBertcTeuu ¢ 3akoHom Ilyazeiias yMens-
IIEHHE JIMaMeTpa Kanwjasipa BCEero JHllb B NATh Pas NPHBOAHT
K YMEHbIUCHHIO CKOPOCTH JABHXEeHHA BJaard B HeM B 5* = 625 pas. [pu
YMEHBUICHHH BJIAXKHOCTH BOJHOE TEJO MOuUBbLI, pa3jiejeHHoe HA 4acTH
BO3/IYLIHBIMH Ny3bipbKkaMu, Bce GoJee KOHUEHTPHPYETCH BHYTPH arpe-
raToB HJIH OKOJIO KOHTAKTOB YacTHIL

3asucuMmoctH Ky (Py) u Ky (W) B cyrauunucroil nouse GoJee njias-
Hbl€ 10 CPAaBHEHHIO C cynecuaHoi. IT0 MOMKHO OOBACHHTL TEM, YTO
B CYrJIHHHCTOH mouse Onarojapsa Godblueil yiebHOHl MOBEPXHOCTH I10-
BEPXHOCTHAA nNpoBOAHMOCTb npubanikaerca K oObemuoil. [lopepx-
HOCTHasi TNpPOBOAHMOCTE CBf3aHA ¢ JABHIKEHHEM BOJBLl MO IVICHKAM,
a oObeMHas o0yc/oB/eHa HaJHUMEeM TPAaH3HTHHX KanHJApPHBIX nyTef
[34]. B Taxennix Mo rpaHy/JOMETPHUECKOMY COCTABY MOUBAX HMEETCH
0oJiblle BO3MOMHOCTEH A5l CO@AMHEHHS TPAHZUTHEIX KaNHJIJISPOB
B CAHHYIO CHCTEMY, YTO TNPHBOAHT K Gojgee NMIaBHOMY YMEHbIICHHIO
BJIATONPOBOAHOCTH MPH CHHIKEHHH COJACPIKAHHA BJATH.

B TeopHH 30H/I0BHIX METO/0B 3aJIOXKEeHBl JBa YIPOLLAIOUIHX AOIY-
umenus: 1) B HecaenyeMoM ananasoHe P, s3uauenue K, ocraercs mno-
CTOAHHBIM HJIH ero H3MeHeHHS HHUTOXHO MaJibl; 2) B 3TOM e Aua-
nasoe Py BAaXKHOCTb NOYBBL JHHEHHO 3aBHCHT OT NOTEHUHAJA.
Ha camowm snedne, kak mokasann ncesefosanus, K; MOKeT 3HaYHTCIBHO
H3IMEHATLCH B 34JlaHHOM HHTEpBaJ¢ NOTEeHUHaJa, a 3aBHCHMOCTb
Py (W) nmeer nesmueiinnii xapaxrtep. B cBAsH ¢ 3THM onpejeJeHue
K; HeoGxoAHMO NpoOBOAHTH B Y3KHX HHTEpBaJaax P, (MHorostannas
npoueiypa KHHETHKH OTCacLiBallHA BOAL M3 nouseHHoro obpasia).
Onuaxo M. M. Cyannusn [125] npeanoxna ypasHeHHe notoka, B oc-
HOBE KOTOPOro JICHKHT OJHOITANH4sd npoueaypa oTcaculBaHH#A BJATH,

3apucumocts K, (P,), onpeiacscunas no MeToAy CHHXPOHHLIX NPO-
(pHJell BJaKHOCTH M NOTEHUMAJA BJATH, aHAJOIMHYHA PACCMOTPEHHBIM
B [92]. C nouuxcennem norenunana or —3-102 no —55-102 klla K,
YMeHbLIACTCA B HECKOJLKO ThICAY paz. [Ipuunnel storo sBjAeHHs Te JKe;
K sToMy caeayer A00aBHTb, YTO ¢ YMEHbIIEHHEM COJEPKAHHA BJIATH
A0 B3 — MTI' paskoe TpeHHe BHYTPH MHJAKOCTH YBEJHUHBACTCA HE 110
JuHeliHoMYy, a 1o napabGoandyeckoMmy sakony [125]. B coorsercrsiH
C 9THM yMeHbilenue Biaaxuoctn ot [fB no MI' oBycaosausaer nonu-
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Ta6anna 4.1

3uadenun KoadduunenTa BaaronposoanocTy nouYsw Ky (Mm/cyr), noayuexunie
C HCIOAb30OBAHMEM KANMAIAPHMCTPHYECKON VCTAHOBKM, B NOYBAX NOJI0HK

WOHHON TaWru

Hurepsan notepuuadn s, klla

Caoft novas, = = E E = = E
M - - . J ;
: E F- = - = =
= I i |
Aanosiaibuas JA¥ropad CYTUHHHCTAH nodpa
0—10 12,8 11,0 13,5 6,5 2.5 1,9 1,4 1,0
20—30 14,7 10,2 1.0 6,9 4,0 3,1 1,3 0,9
45—55 17,5 10,4 5 7.0 4,4 3,4 4,4 1,5
?{]_-E[] I.E'iﬁ ll.[] 13 "1'-3 ]|g IpE . ].3
95—105 23.8 12,5 8 1.4 1,2 0,9 — 1,2
120—130 47,5 9.8 4 5,3 6,3 6,1 3,2 1,8
145—155 36,0 14,4 8 3,9 2,6 2,0 155 8 |
170—180 68,0 5.5 8 1.6 l1,B 1,5 1,4 1,3
lﬂﬂ—Eﬂﬂ lI1:1l3|':| 5,2 51:-} ]13 115 !1-3 ]p? lq-'i
,uEpHUBU‘II{],?_‘[,H{}:IHﬂTEH cynecuyanan noyupd
ﬂ—lﬂ SB‘!EI 1313 1.2 I‘I'3 ]14 ]I'E |.|1
20—30 73,5 15,4 1.4 1,4 1,9 1,5 Lyl
45—55 98,0 42.5 6,3 - 5.0 3,9 1.3
T0—80 110,0 45,0 1,3 1,6 1,9 1.4 1,0
95—105 27 .6 4.8 1.b 1,3 1,3 1.2 1.0
120—130 1.3 4,7 0,1 0,9 0,2 0,03 0,02
145—155 0,4 L7 0,03 0,03 0,02 0,03 0,01
170—180 0.4 2.2 0,03 0,02 0,02 0,01 0,01
3uaucnue Koapduumenta uasTpaunm Kg
Chof
IlapameTp
0—10 20—30 45—55 T0=80
AnnoBnansHas ayroean
T rien® 1,20 1,25 1,20 [,35
Ky mm/eyr 1840 1390 880 590
Ky M/cyT 1,84 1,39 0,88 0,58
Ky ey?/(cer) 241079 1,6+ 1070 1« 1078 6. 1077
JlepuoBo-10/30aHCTas
T rfew? 1,50 1,45 1,60 1,60
K¢ mmjeyr 1430 1110 8620 2460
K¢ mjeyr 1,43 i B | 5,62 2,46
K ev?/(c-r) 1,6 -1079 1,710 6,6 - 107" 2,8+ 107°
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sKeHHE BJATrONpoBOAHOCTH B NOHMEHHOH YCPHO3ZCMOBHIAHOH CYTAHHH-
ctoit mouse or 1109 a0 1-10-" cmd/(c-r), a B 4YepHO3EMOBH/LHOM
eynecyadoit — or 6109 10 4-10-"° cv®/(c-r).

AHasornunble (¢ HCNOJABL30BAHHEM KaNHANAPHMETPHUECKOH veTa-
HOBKH) HCCJACAOBAHUA OblAH BLINOJHEHL W B aJJ108HaJbHOH JYroBoH
CYyrJAHHHCTON H ACPHOBO-NOA30AHCTON cynecuanoil nousax (rad.a. 4.1).
AHanH3 3THX JlandblX MOKasLIBaeT, yYTo ¢ noHuw:enueM Py or 0 10
—80 klla K, B pasianuHbIX CJO0HX aJJIOBHAJLBHOH JYTOBOH  NOYBHI
ymenbiiaerca B 10—15 pas, a B 1epnoBo-nojasoanctoil — B 35—76 pas.
B unrepsase suicokux snavennit Py (0... —10 klla) K, xapaxtepu-
3yercs MAaKCHMa/bHBIMH 3HAMEHHAMH BO BCEX CJ0AX nousol. Marcu-
maJgabHoe 3nauenne K, nabaoaaercs B caoax 170—I180, 145—155 n
120—130 eMm: 68,5; 36,0 u 47,5 mM/cyr coorBeTcTBEHHO. B aepHOBO-
NOA30JHCTON nouBe, HaobopoT, MakcHuMmagabHoe 3navenne K, naG.io-
paercst B pepxuux caoax: 0—10, 20—30, 45—55 n 70—80 cm. Taxoe
COOTHOUIEHHE MAKCHMAJbHLIX 3Hadenuit K, B pasjaHUHLIX [0 rpaHy.io-
METPHUECKOMY cocTaBy nousax obObsicHaercd cneundHKoil nopoBoro
NPOCTPAHCTBA 3THX MOYB, B KOTOPOM [JaBHAA POJdb  NPHHALJICANT
oObeMy MeakHx mnop. B uHTepsajde BLICOKHX 3HAYEHHH P, 3HAYEHNA
Ks; 3aMeTHO BbILLE B 10OYBAX JECKOro IrpaHyJoOMeTpHYECKOro cocTasba,
a B MHTEPBaJax CPeJHHX H HH3KHX 3HaueHul noTeHuHana saarn K,
gaobopor, BLIlIE B CYTJIHHHCTOH M0OYBe.

MakcuMmagabHble 3HAYEHHA BJAronpoBOAHOCTH B JI000IH NMOUBe NMpak-
THYCCKH OJMHAKOBLI €O 3HauyeHusMu kospduunenta Quabrpaiin Ke,
a MUHMMaabHBbie cTpeMarca K Hy.ao. Pasencrso Ky, u Kg¢ 00buHO
HMEeT MECTO B VCJOBHAX HHCXOAMILEro MOTOKa MpH BJIAXHOCTH, pas-
goit [1B. Jauuple, XapaxkrepHayloimne xos(puunenr dQuabrpauni
B paccMaTpHBacMulX MOUBax, npHselensl B Taba. 4.2. OHH cBHJETE/b-
CTBYIOT O TOM, UTO 3HaueHHs K¢ Ha MOPAMAOK MNpeBLIUaloT 3Ha4YeHnd

Tabanua 4.2°
B NMOYBAX MOAZ0OHLI HMKHOH TAHIW

MOsEhl, CM
95103 1 X0—130 145—155 170—180 190—200
CYraunucTasa noupa
1,356 1,50 1,60 1,60 1,60
350 980 7690 1640 24 740
0,35 0,98 7,68 1.64 24,74
4.10°7 1,1 -107% 9. 10°" 2+ 1070 31078
Cy¥necyanasi no4ysa
1,60 | ,60 | 60 1,60 1,60
4440 3930 1340 1340 1530
44,4 3,93 1,34 1,34 1,53
5.2+ 10°° 4,6 - 1078 1,5 107" 1,6 - 10-9 1.8 -107°
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Ki. Makenmanbhbie spauenust Ky, KaKk NpaBHao, 0TMEYAIOTCS B TEX e
€/104X o0enx mous, 4To H Ky I1o rosopur 06 o6bexKTHBHOCTH HHOOD-
Maumi [o BAATONPOEOAHOCTH H (PHABTPALNH NOYB, NMOAVUEHHOIT pa3-
HbIMH METOJaMH H B Pas/IMUHLIX YCJOBHAX nposeleHHst onuitos. Che-
JAYET TaKKe OTMeTHTb, 4TO 3HauenHsa Kg B cylecuanoll nouse MeHee
Pe3ko H3MCHAIOTCA B Mpejenax nouseHHoro npoduis no cpabHeHHIO
C CYIVIHHHCTOMH, YTO CBHAETENBCTBYeT o O0JbIUCH ONHOPOAHOCTH [O-
pPOBOro NpPOCTPAHCTBA CYNECUaHOH MOYBHL.

Tabanua 4.3

3HaveHun KospuuuenTa saaronposoinocty Ky (MM/cyt) B caosx nousst
(or ¥I'B) wapymeHHoro W HEHApPVUIEHHOrD CAQMEHHSA (nceaeposatng
Ha KOMOHHAX) B MOYBAX MNOA3OHK HMKHON TAHIH

AJJORHAALHAR AYTORAR CYTAHKNCTAR NoYRA Jepuono-NOAIOAKCTAR cydecTARAR NoTRA
NCHANY e NHoe HADYIIEHHOE CAoHe- R H 3 [y I O HAPyIICHIOr CA0ME-
CACHEERHE He CaAomCHEe HHE
= = el =5
S B 15 E | 8 | = £
£ | = = T 5 £ | = = & 1) =
5 = = 3 = = g 2 S S = =
<ol I S B O Ko (T (- T
13 14 0,93 14 14 | 0,75 18 20 | 0,72] 15 7 | 0,30
24 13 1,03 30 10 | 0,51 31 I6 | 0,80 30 26 | 1,13
37 14 0,93 42 11 | 0,25 ol 18 | 0,72 45 62 | 0,52
o0 13 0,82 56 25 | 1,34 66 14 | 0,40 57 80 | 0,43
66 | 28 [ 1,62] 67 | 26 | 1,70 | &0 | 136 | 6,31| 73 | 144 | 5.85
79 27 1,67 86 54 | 2,15 | 101 | 454 |14,05( 94 | 162 | 3,78
96 41 2,101 101 27 | 1,36 | 118 | 600 | 0,33 113 | 246 | 8,41
110 30 1,86 114 64 | 3,67 | 135 | 606 | 0,19 140 | 590 | 0,65
121 | 180 | 14,20 127 | 119 | 6,87 | 1565 | 618 | — 150 | 600 | —
131 129 | 11,22 140 | 130 | 7,50 | — = o ia = cs

CpasHenne JamHLIX, XapaKkTepHsyOULHX BJIATONPOBOAHOCTh B MOY-
BaX pPasJHYHOro reHes3nca, NOKA3LIBAeT, 4TO Pa3JHYHE e¢ 3HAYCHHH
COOTBETCTBEHHO B CYIVIHHHCTHIX H CYNECHYAHKIX NOYBAX CYXOil ¢TenH H
NO/30HB! IOKHOH TalrH 3HAYHTEJLHO HHIKE, YeM pasjnuns, obycJon-
JCHHLIE TPAHYJOMETPHUYECKHM COCTABOM H TIHAPOMH3HYCCKHMH CBOii-
CTBaMH. JTO, B CBOK QUEPElb, CBHACTCJILCTBYET O NPEBAIHPYIONIeM
BJOHAHHH HA BJAronpoOBOJHOCTE NOYB TUAPOQHIHYECKHX CBOHCTB no
CpaBHEHHIO CO CBOHCTBAMH, 00YCA0BJGHHLIMH Pa3JHYHAMHE B TEHE3HCE.

[Tockoabky B Tadn. 4.2 Ky sreipamen B pasiHUYHLIX CAHHHIAX, TO
NpejlcTaB/AsAeTCH 1eaeco00pasHuM NPHBECTH 3/6Ch MEpepacuer 3THX
einnni. Jlaa nepesoga Ky u Ky, BHPaMeHHBIX B e€IHHHIAX NOTOKA
[cM¥/(c-r)] B eannnum caos BoABl (MM/CyT, M/CyT), HEOOXOAHMO nep-
BLIE YMHOMKHTB Ha yckopenme cBoGoanoro majenust (p = 981 cm/c?)
H nanee yMHOXHTH iHa 864-100. Hampuwmep, 2,5-107 cm®/(c-r)-981 X
X 864-100 = 210 mm/cyr.

SHaueHHa K,, noayueHHLIC ¢ HCMOJB30OBAHHEM KOJOHH B MOYBAX
MOA30HL! IOXHOH Tairu, npHsesensl B tabia. 4.3. Cpenuas HureHcHsn-
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#ocTh pacxoaa I'B B 3ony aspauun cocrapiser 0.87 mm/cyr B MoHO-
JHTe aJJMI0BHAAbLHON Jayrosoil noysu n 0,75 mM/cyT B BapHaHTe C Ha-
PYUIEHHBIM CJIOXKEHHEM 3TOf e NOouBb, 4 B JAEPHOBO-NOA30JHCTON —
npumepro 0,60 mm/cyr B oGoux papuanrtax. Buano, uro snauenus K,
3aMETHO Pa3aHvalOTCA KaK B MPEiejax THIOB NOUB, TAK H B Npeaesaax
BApPHAHTOB TI0 CJIOMEHHIO. 3HAaUYeHHHA BO3PacTaloT ¢ ylajJeHHeM oT
¥I'E, uro o0ObACHAETCH 3HAUHTE/ILHBIM YBEJHYCHHEM IpajHeNnTa MoTeH-
IIHa/1a B TOM K€ HanpaBJCHHH.

4.4. WopMHPOBAHHE M COCTOAHKME BNArK B KaNMNNSPHOH Kakime
NpH BOCXOAALIEM NMOTOKE M3 FPYHTOBBIX BOJ,

Hs anmanusa suileckasannoro (pasa. 4.2 u 4.3) caeayer-BamHbif
BHIBOJL O HEODXOJHMOCTH JIeTAJIbHOrO H3V4YEHHH 3aKOHOMEpPHOCTeH
¢opMupoBanus BJard He TOJbBKO B HeHacblLleHHOH BOJOI MoYBe, HO
H B Kanuaaapuod kanme (KK), NOCKOJABKY OT COCTOSAHHA ee 3/ecCh
3aBICHT MHTEHCHBHOCTh JIBHMEHHH BJlard B HaAKanNHJAJIAPHOIT 30HE.
910 TeMm Oojiee BaXKHO € TOMKH 3PeHHS MPAaKTHKH, Nockoabky B He-
YyepHO3EMHOH 30He IpyHTOBbLIe BOAL (['B) Hepeaxo pacnojomeHs! J10-
BO/IbHO OJH3KO OT MOBEPXHOCTH W HIPAalOT CYLIECTBEHHYIO POJb BO
MHOMHX TMOYBEHHLIX Npoleccax: BJjarocHabMKeHHH pacTeHHil, Buille-
JJAYHBAHHH MHTATeJbHBIX BelleCTs M3 IMOYUBLI, OrJieeHWH, 3abdojaunpa-
HHH H Jp.

Hayuennio Bonpoca KanuaJasipHLIX fABJEHHI NPH BOCXOAfALLEM MO-
TOKe NOCBALIEHO MHOro pafor, oaHako OOJbIIHHCTBO M3 HHUX BHINOJ-
HEHO Ha MAaJoNpejCTaBHTENbHEIX Npobax ¢ HCNOJL3OBAHHEM MaJo-
HHpopmaTuBubiXx Metonos. M xors B yuennn o KK « wHacrosmemy
BpeMeHH JOCTHIHYTLI HeMaJibie YCnexH 59. 16, 58, 60, 83, 90, 111,
112, 124, 137, 139, 158, 164, 293, 335, 342], Bce iKe MHOrHe BOIPOCH!
aToil npodJjeMbl OCTAIOTCH HEAOCTaTOYHO H3yueHHBIMH. HMcmoabayeMmbii
B HacTosilleM pasjefie 3KCNepHMeHTAAbHLIH MaTepHaa NoayuYeH asTo-
pPoM B TeUYeHHEe MHOTOJETHHX HCCJEJ0BAHHH HA KOJOHHAX C aJKBH-
aJbHLIMH JIYTOBBIMH M JIEPHOBO-NIOJA30/HCTHIMH  MOYBAMH  TOA30HH
I0XKHOH TairH HeHApYWEHHOr0 M HAPYMIEHHOro CJOM(EHHS, NpHYEM
HCCJIeI0BAHNA MOBTOPAJHCH HEO/HOKpaTHO B pasHole roabl (1980—
1984 rr.).

IIpH cONPHKOCHOBEHHH HEHACHIUICHHOrO NPOMHIA NMOYBE KOJAOHIE
¢ I'B mocaeanne nmojil AeiicTBHeM TpajHeHTa NOTEHIHAJA, HANPABJCH-
HOTO CBEPXY BHW3, HAUHHAKIOT NEPEeMellaThCsl B IOUBY, HACHILLAT ee
npoHJbL BOAOH A0 NpeienbHO BO3MOMHOro cocrosuud. Hemapenne
€C MOBEPXHOCTH BePXHEH OTKPHITOH YACTH KOJOHHH 00YCJ0BJHBAET
MOCTOAHHBLIH IOTOK BOABI H3 ['B B 30HY aspaudd u jajee B aTMO-
chepy. OpHaxo creneHp 3anpPJHCHHSA NMOPOBOrO MPOCTPAHCTBA [MOUBHI
BOJOH Bce BpeMs pasHas, oHa 3aBHCHT OT HCIapAEMOCTH, a cJle-
JAOBATEIBHO, OT HHTEHCHBHOCTH mnoToxka Baaru u3i I'B, TeMmmeparyps
BO31yXa # arMmocdepHoro mapyenus. Ecaum B KoJoHHe Ha pasHbX ee
YPOBHAX YCTAHOBHTH TEH3HOMETPH, TO MO HX MOKA3AHUAM MOIKHO
CYANTE O CKOPOCTH ABHIKeHHA (PpPOHTAa CMAYHBAHHA, O BPEMEHH I10JI-
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HOro (MakCHMaabHO BO3MOMKHOTO) HACLIUIEHHS MOPOBOro NpPOCTPAH-
CTBa BOJOI 11 O MAakCHMAaJbHOH BLICOTE KaNmWJJASPHOro nojlbema.
Bmecte ¢ Tem MoMHO npouidsecTn pacuernl Ky H HHTEHCHBHOCTH NO-
ToKa Ha Mo0boi raybune xkoaonsol. Ilpn stom noauepknem, uro npu-
MeneHnHe TEeH3HOMEeTPOB TNO3BOJIAeT HCNOJb30BATh B HCCJELOBAHUSX
MOUBLI ¢ JWO0OH (B npejenax HHTEPBAaa ONTHMANBHOIO YBJAAMKHEIIHA )

P. kla 7980 2,

7 8 9101
\_ﬁ‘: mﬁ-—ﬁ_

I/] \"""l""""l::::h==|=iﬁl:=‘!= e e —— — —
0 20 30 10 20 30 10 2030 10-20 3¢ 18 20 & 1 20 30
g s T g | vir | | X

Pue. 4.5. uHamuka noTerunana nouscunoft Baarn Py B asmornaasHol avro-
BOM CYTAHHHCTON MOYBE HAPYUWICHHOIO CAOMKCHUA.

Lludipid v KPHBLIX — NOMEpPA TeHAHOMETPOR,

Nt TemauoMmetpa . . Y 1 4 5 G 7 3 .
Paccroanne ot YIrB, em .. 1 1o 1ai &6 67 56 42 30 14

HCXOAHOH BJaKHOCTLIO. MMeHHO B 3TOM HanpasJceHun 1 GBLIH BbIMOJ-
HeHbl HawH weesaepopanus, JIMnamMuka noteHuMansa BJaarH B a//1I0BH-
a,bHOH NOYBEe HeHAPVINeHHOro H HapYVIIeHHOro CJOoXKeHHs MpeicTaB-
gdeHa Ha puc. 45 n 4.6, a nadopmannAa 0 HAYaJbHBIX H KOHEUHBIX
snavennsax Py — B Tabu. 4.4.

Jdunamuka P, B o06eHX KOJOHHAX XapakTepH3yeTcH ABYMA yuyacT-
KamMu (mo abcuucce): NMepBLIf OTHOCHTCH K NEpPHOAY 3amoJHeHHH no-
POBOrO NPOCTPAHCTBA NPH JABHZKEHHH (poONTAa CMauyHBAaHWA, 4 BTOPOH
(BLIMOJOMEHHLIH) — K OKOHYAHHIO Mpollecca HAachilUleHHs M[OpPOBOro
MPOCTPAHCTBA MOUBHL, BKJIOYAR H nepepacnpejneenHe ee s odneme.
JlanTeasiocTh NepBoro xKogebaeres or 2 u B caoce 11-ro Tensnomerpa
a0 149 u 3 caoe 4-ro TensnoMerpa. MaxcumanabHad BBLICOTA Kalni-
JAAPHOrO MojbeMa VCTAHOBJAEGHA MO NOKasaHuaM  3-ro TeH3HoMmeTpa
u coctasaser 127—125 cu B o6olx sBapHanTax.

B raGa. 4.5 npupejieHsl XapakTepHCTHKH KanHIAPHBIX SBJCHHH
B aJJ10BHAJIBHONW JYroBOH NoYBe ecTeCTBEHHOro H HAPYIUIEHHOro CJo-
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skerns. Copepaulnecss B Heil JaHHble CBHAETEJbLCTBYIOT O TOM, 4TO
CKOpPOCTh KANMWJSIPHOrO MOAbEeMa B [0Y4Be HAPYMENHOro CJAOMKEeHHS
yMeHblIaercst cHu3y seepx (or ¥I'B). Ha paccrosuun 14 cm ot ¥I'B
ona cocrasasder 1,08 mm/muH, a Ha Boicote 101 em — 0,12 mMM/Mun.
Haubonee peskoe yMeHbIIEHHE CKODOCTH KanWwLIsipHOro mnojibeMma
nabamogaerca Ha Bepxuedt rpanHue KK (127 em or VIB) —
0,034 mM/MHH, T. e. Gonee uem B 30 pas. AuanorununbiM obpazom

P &l
~B0 7980 2.

~a0

-44
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Puc. 4.6. [nHamnka notenuuana noysenuoil saarin P, 8 anmosuansuoil avro-
BOM CyraHHHCTOI MOUBe HeHAPYILEHHOrO CAOMEeHHS.
Undpat ¥y Kpupsix — HOMEPa TeH3HOMETPOR,

N TeHINOMeTpa . " 3 4 i 6 7 8 9 {1] 1
Paccrorkie ot -!I-’.I"'E. 1:'-1 PR - 114 95 70 fi5 50 ar 24 13

Xapakrepuayercss H /: ee 3Hayenwe Ha Bulcote 14 cm ot I8, pas-
Hoe 3,3-10~® mm/muu, ymenswaerca go 3-10-* MM/MHH Ha BbicoTe
127 em or ¥TB. Takas 3aKOHOMEPHOCTh H3MEHEHWsl THX MapaMeTpoB
C yBeaHyeHneMm paccroAnusa or Y[ B BnojHe NOHATHA, MOCKOJBKY MO
Mepe NpOoJABHMKEHHA BO/JL BBEPX OHA 3all0JHAET BCe MeHbIHe I
MeHbllllie Mo AnaMerpy noph, a Hanbojee KPyNHBIE H3 HHX OCTAIOTCA
3aHATBIMH BO3JAYXOM, YTO MPHBOAHT K YMEHbLIEHHIO 06BEMHON Npo-
BOJANMOCTH MOTOKA BJIarH.

CyMMapHLe PacXoAbl BJard 3a BpeMfA Ti H Te TAKJKE CYLIECTBEHHO
pasanualoress Medmny coboil. @H3HYecKas CYUIHOCTb 3ITOr0 pPasJHuH:
3arJjoYaerca B TOM, 4TO JBHXeHHe (poHTa cMadHuBaNHA, KOTOpoe
006buHO HabJiofaeTcsi BH3yalbHO B CTeKJAsHHBIX cocyaax [51, 52],
OCYILeCTBASETC NPeHMYLLIeCTBeHHO M0 Me30- H MHKpONmopaM, a Hau-
Gonee xkpynubie W3 HHX OCTAIOTCA HE3aHATHIMH BOJOH  (3anoJHeHDI
BO3LyXOM).
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Mudopmaund o s3anacax sjarg ¥ HX H3IMEHEHUH B TeueHHe [OYTH
weern Mecauen [90, 92] cpuaeteancTBYeT 0 noJouTeNbHOM Oanance
BIarH B Koaonaax. Cpasuenne paarosanacoB c¢ [{B ykasuiBaer Ha
HX VBeJHYEeHHEe K KOHILY onbita. Crabuausanus 3apacoB BJarf
B TOJIULE MOYBLI, OrpaHHYeHHOH cpepxy 4-M Tensuomerpom (114 cm or
¥I'B), sakonunjace no ucreuennn 92 cyrok OT Hayajda onoita.

TabGanna 4.4

COOTHOWEHHE NOKA3AHHI TCH3IHOMETPOR W OTMETOK (BBLICOT)
X pacnogoxennna B KK

HoMep TenaunoMerpd n nOPRaxe pacnoac:xedus ot YIB

[MapameTp

11 ‘ 10 9 4 3 4 3

[ l 6

AnmoBHaabRaA JYTOBAA CYIVIHHHCTAR NoOuBAa HeHapyineHHoro cioxmkenins (kKogouua 2)

Il em 13] 24| 37| 50| 65 79 96 | 114 121 |131| 153
[ cm 13| 11 13| 13| 16 14 15 14 11 | 10| 22
Py cum o, cr. | —14|—27|—41]1—54|—821—109 |—150 [—190 |—381 | — | —

AamoBHaabhas JIyropas CyrJHHHCTas 10YBA HAPYWIEHHOro CaoskenHs (kKoaouua 1)

H cwm 14| 30| 42| 5&6| 67 86 101 110 127 | 140 | 159
I cu 14 16 12 14 11 19 15 13 13| 13| 19
Py ¢m pon, cr. | —14|—26| —29 | —b4 | —54[—109 |—136 |—190 |—320 | — | —

JlepioBo-no130.10CTasd cynecyanas nousa HeHapVIIeHHoOro Ciaoxenns (Konouna 1)

H cu —_— 0 18 31 51 66 a0 101 [—118 | 135 ]| 155

! em - 0 18 13 20 156 14 21 21 171 22

Py sop. cr. — | —20|—20]|—36|—36| —68 |—204 |—371 |—450 | — | —
JepHoBo-nofaoaHcTas cynecyaian novsa Hapylexuoro caowenus (koaouna 2)

H cwu —_ 10 25 41 55 67 83 104 123 | 150 | 160

[l cm — 0 15 156 15 12 16 21 19| 27| 10

Py Bon. cCr. —_ —T7(—14|—30|—b4| —60 |—204 |—326 | —572 | — | —

[Ipumeuanne 3aecy A — BLICOTa pacnoaodenus cCepeiHHn AaTyuka TeH-
anomerpa Hap YIB, [— paccrosine MeMAy coceituMH TeHiuoMerpamu, Py — mo-
TEHuHan Baard, E{JGTEETCTH}'IEIU-I.HI? OKOHYAHHIO NPOoUecCa HACLILICHHA [NOYBL BOLOH.

M xora waGawpeHns npoA0aXKaaHck elle B TeuyeHHE HECKOJBKHX
MeCsSLEeB, COJAepIKaHHe BJarH B KOJOHHAX NPAKTHUECKH He H3MeHH-
J10Ch.

Jlpa nepBulx oTr ¥/'B Teusnomerpa OuiaM yYCTAHOBJEHB B CJIOH
OleHb [MJO0OTHON CYTIECH. KUHE’."IHI:IE 341acbl BJAarH cCOCTaBHJIH 3]eCh
36 u 33 mm (oxoso 98 % [1B). BeuepacnonomeHnHas ToJla npef-
cTapJjena cpejHHM CYyrJHHKOM c obuedl cpeaneii NOPO3HOCTHIO OKOJO
45 % (nprn woanebGauuu or O7 po 38 Y% ). Tperuii TeHsnomerp (Ne 9
or ¥TB) 6ui1 yCTAHOBJEH Ha rpaHHlUe CymecH H CYIrJHHKA; 3amachl
BJAr# 37€Ch He NpeTepne’iH 3aMeTHHX H3IMeHEHHH H B CpeaHeM Cco-
crapagay 82—73 Y [18B. Ha pepxueit rpannune KK 3anacel saarm
cocrasuan 31 MM — oxkosno 67 % [I1B, uto coorsercrByer 93 % HB.
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CyMMapHOoe 3HaUeHHe AKKYMYJIHPOBAHHOH B INOYBEHHOM npoduie
paarn u3 I'B cocrasuao 52,3 mm npu oluleM pacxoje NOCAeAHHX
121,9 mMm. CaejoBareabHo, Ha (PH3HUECKOE HCNApPeHHe C IOBEePXHOCTH
3a 169 cyroxk mspacxoposano 69,6 mm, nan B cpeanem 0,40 mm/cyT.

CpasHiBasi KOHeYHLIe 3HAYEHHS NOTeHIHAJa BJarH ¢ BLICOTAMH,
Ha KOTOPHLIX PAacCHOJOMEeH:l JAaTUHKH TeH3HoMeTpoB (cM. taba. 4.4),

MOJKHO KOHCTaTHpoBath caejivioulee. [lokazauusa npubopoe ¢ mue-
TaGanua 4.5
HexoTopble XapakTePHCTHRH KANMAARPHBIX ABACHHA B AJM0OBHAABHOM
JAYTOBOW CYTAHHHCTOR nouyse
Tc'-'wl-llluui;ﬁ‘?rpa h l T T: Q1 g ‘ P {-10?
Koaonna 1 (wapywennbe caowenne)
11 14 | 2 15 0,4 1,08 0,33
10 30 6 18 0,4 b 0,81 1.1
9 42 9 138 0.4 2,0 0,76 0,74
8 56 23 139 0,8 2.4 0,39 0.58
7 67 27 169 0,8 3,9 0,40 0,49
6 86 74 486 1.6 15,6 0,19 0,36
5 101 120 606 2.3 29.3 0,14 0,32
4 114 149 2617 2.8 66,4 0,12 (1,31
3 127 GO0 2470 15,9 80,1 0,034 0,30
Kosonua 2 (MoroanT)

9 a7 20 2388 6,2 41,056 0,31 1,2
6 79 80 2016 1,3 31.3 0,16 1,1
5 96 98 3324 7,3 88,2 0,16 141
4 110 140 3780 9,6 9l .2 0,13 0,90
3 121 200 3648 12,9 95,9 0,04 0,39

[Ipumenanne 3aece u B Taba. 4.7 i — BLICOTA YCTAHOBKH TEH3IHOMETPA Ha
¥TB, cMm; 1y — Bpemsa noavema I'B 0 TeH3HOMETpa, 4; T: — BPeMA MAaKCHMAJALHOrO
HacbllleHHA CJA0A TouYBH, 4; Q;— pacxoa Boasl 3a Bpemsi Ty, Mm; Q:—TO ke 3a
BpeMS Tz, MM; Vi — cpeanss CKOPOCTb KANHAAAPHOrO NOABLEMA 33 BPEMS Tj, MM/MUH;
[— cpeaHnsn MHTEHCHBHOCTL KANWAJAPHOIO MOTOKA BJAACH, MM/MIHH.

Goabluoil ¥ JONYCTHMOH MOrPelHOCTbI0 COBMALAIOT € OTMETKaMH Bbl-
COT TOJBKO a0 rayduunl 67 cm napn ¥I'B. Ha raybune ycTraHoBKH
9-ro H 7-ro TeH3HOMETPOB 3HaueHHs Py, BblpaKeHHble B CAHTHMETpax
BOiHOrMO ¢Toa0a, MeHbllle OTMeTOK BHiCOT (paccrosinuit or ¥I'B). Ilo-
Kazauust 7-ro u 6-ro TeHsumomerpoB coBmajaaior Memay coboil, uTO
MOJKeT CBHAeTEeJBbCTBOBaTh O <«lepPeyBJaMKHeHHH» laHHOTO CJOfA
Mo4BbLl, T. €. 0 GoJblleM COJAep/KaHHH 3[eCh BOAbI, YeM 3TO AOJHHO
OulTh B COOTBETCTBHH C noJoxenHHem ciaos KK nap ¥IB. Ilpuunna
3TOrQ fABJEHHS 3aKJ04aeTcs, NO-BHAHMOMY, B [epepacnpejeneHuH
BJATH B JABYX PasJH4yHBIX MO IPaHyJOMETPHYECKOMY COCTaBy CJ0OfAX:
CUeMEHTHPOBAHHOI CyNecH H BLIUEPACHOJOMKEHHOIO CpejaHero cy-
raunka. llpn sTom sogoyaepiKupaioliHe CHALI CYrJIHHKA CYHIECTBEHIO
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BO3PAcTaOT OT NPHCYTCTBHA 3HAUHTEJLHOTO KOJHYECTBA MEACIHCTHIX
o6pazoBanuil, CKOHUCHTPHPOBAHHBLIX B HHMKHEH 4YacTH CYrJAHHHCTON
ToJH, «M3auHaa Baara», H3BATAA U3 HHXKHEro CynecyaHoro CJos,
3aNOJHAET MAKPONoOpLl BLILIEJeKallero CJA0f, KOTOpbieé NpH OTCYTCT-
BHH 3TOT0 fIBJEHHA A0KHB Obl ObiTh 3aHATLI Bo3ayxoM. B ceaA3n
C 3THM MOMKHO NPeAnoJOXKHTh, 4TO NpH (GopMHpoBaHHH NpopHIAs KO-
JOHHBI C HAPYIIEHHLIM CJOMKeHHeM TOYBLI FpaHHIla MeMjly CJA0SAMH
Pa3JHUHOrO TPaHyJOMETPHYECKOro cocTaBa cranopures OoJiee sbipa-
MEeHHOH 234 Cuer BO3IMOMKHOIO MNepeyIIOTHeHHS NOrpaHHYHbLIX CJ0eB.
OaHako TakKOH CHABHO YNJOTHEHHLH TOHKHH CJOH MOYBE HMEeT
MECTO M B KOJOHHAX C HeHAPYUIEHHLIM CJOMKeHHeM MouBbl. IJTOT CJOMH
BLIMOJHAET (PYHKIHH BOAOYNOPA, NOTOK BJarH K Hcnapsioulei no-
BEPXHOCTH OCYLLEeCTBJASeTCH 3jech Noj JedcTsHeM rpajuenta MOTeH-
uvaga. OGparnoe (BHH3) JABHIXKEHHe BJAArH Yepe3 YILVIOTHEHHLIH CJOH
HEBO3MOMHO H3-33 MaJIOr0 Hanopa ruapasBjJHYCCKH CBA3AHHOH BOJMI,
PACIOJIOMKEHHOMl Bbillle BOAOYNOPa M COCTaBJSIOUIEro 10 BepXHeil
rpaHHIBl KanuaaspHoi Kafime 15—20 cm Boa. cr. IrtoT €106 BOAbI
HEe B COCTOMHHH NPEOJ0JeTb AdB/JeHHe MHKPONOp, NMPeHMylllecTBeHHO
caaralouiix Noporoe NpocTpaHcTBO BOJOYIIOpPA,

C ray6uusl 67 cm or ¥I'B u Bulue pacxoxileHue mesxiay noxa-
3aHHAMH TEH3HOMETPOB H OTMETKAMH BBLICOT BO3pacTraer, TO CBHje-
TeascTByer 06 Herowennn KK. 3apucumocrts P, or rayOHHBE KO-

JouHsl [90] ceBuaeresbCTBYeT O HapyleHHH paBHOBECHOro pacnpeje-
JeHHH noredinana uMenHo ¢ ormerku 67 cm or ¥IB. C yseanuenuem

BuicoTHl Haa YI'B jaBuenne BOAL OCYUIECTBASETCH NpeHMYLLecT-
BEHHO MO MHKponopam H MesonopaMm. CHJOHIHOCTE BOAHOrO TeJa
3jlech HapyludaeTcs, a rHApPOCTaTHYeCKoe jaBjeHHe, N0-BHAHMOMY,
HMeeT JOoKaJ bl xapakrep. B unxuped vactn KK MOILHOCTHIO 0KOJO
67 cM HacbllleHHe IOPOBOTO MPOCTPAHCTBA BOJON COCTABJSET OKOJIO
08 9% [IB, cpeausis sona KK (34 cm) xapakrepusyercd TakiKe Bbl-
coxoil crenennio obpoanenmoctn (82—73 Y [1B). DBepxusa 3ona
smouiHocTeio 26 cm oGBojHeHa B MeublleH CTENeHH, YeM CpelHAd
(okono 67 % [IB). Cneayer oTMETHTb, YTO MNOBTOpEHHe HCCael10Ba-
HHA HA KOJOHHAX B AaabHeHwem (1983—1984 rr.) noareepjun mno-
JVUeHHLIe panee Pe3y/bTaThl H CAeNaHHBLIe BLIBO/bI.

CpaBHeHle KoOHeuHbIX 3HaveHHil P, nepsoit (HapyuwieHHoe caoxne-
HHe) H BTOpPOi (MOIOJHT) KOJOHH CBHAeTe bCTBYeT 00 HX MICHTHY-
HOCTH H O TOM, YTO HapylIeHHe eCTeCTBeHHOH CTPYKTYPbl H CJAOMKEHHSH
He TPHBOAHT K 3aMETHOMY H3MEHEeHHIO BOJOY/AepPKHBAIOMWHX CHJI
noussl. CpaBuuBas 3navednss Q: W BPEMA MOJHOIO HACHILIEHHS TOYBLI
po;10it o0eHX KOJIONH, BHAHM, YTO B MOHOJHTE OHH BhIUIe 110 CpasHe-
HHIO ¢ KOJOHHON HapYIIeHHOrO CJ0MKeHHS, 2 CKOPOCTh NOAbeMa BOJbI
H HHTEHCHBHOCTb TIOTOKA, TaK e KAk ¥ B MepBoil KOJOHHE, YMEHb-
IAIOTCA B HANPaB/JIEHHH CHH3Y BBEpPX H HECKOJbKO Bbillle B MOHOJHTE.

MakcumaabHas BLICOTA KanmHJJSAPHOTO nojbeMa, KakK OTMedalH,
MPAKTHUECKH OJHHAKOBA B obenx xosoHHaX. ITOT (PAKT MOKHO O0ObL-
ACHHTL TeM, UTO HApYLIeHHEe CJIOMeHHA XOTd H NPHBOIHT K yBeanue-
HIIO MAKpPOMop, HO, BEPOATHO, HE3HAUNHTEJIBHO, H B TO JKe BpeMs OHH
COCTABAAIOT 3HAYATENbHYIO 4YacTh TOPOBOrO MNPOCTPAHCTBA CYTJAHHH-
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cToit nousbl. B coorBeTcTBHM € jJaHHbIMH Taba. 4.6 mukponopu B aJ-
oBHAaJbHON ayrosoii nmouse cocrasasor 53—80 % cymmapuoro co-
jJepyKanns MOP, a8 CyMMa Makpo- i Me3omop B GOJblUNHCTBE C.1y-
yaes — ot 25 1o 63 %.

KoneuHoe coaep:Kanne BJarm B MOHOJHTE NPHMEPHO Takoe IKe,
KaKk H B NepBoil KOJOHHE, XOTA HayajbHbie 3amacskl M OuJaH 3HAYH-

reapHo HuKe. CyMMmapHblii pacxojll B TeueHHe ONbITa COCTaBHJ
TaGmua 4.6
06nem nop (% or ofbeMa NOYRK) NO AAHHBIM TEHIHOMETPHUECKMX
onpepeaenwi

Choll moyskd, oM

Kareropus nop

T0—80 | 95105

0—I0 | 20—30 | 4555

I.EH—I:}U'| I-'li-alﬁ-ﬁl |m—1mi19u-2m

Aamosnanbnan JYTropaa CYLAHHHCTaA® novyBa

Makpo- n  wmeso- | 18,3 20,7 | 206 | 10,1 | 9,1 | 14,9| 17,4 14,9| 9,9
nops

Muk ponopsl 38,81 33,2|25,4| 39,1 |27,7| 23,5| 17,7 | 16,8 | 26,2
Cymmapunlit o6bem | 57,1 | 53,9 | 39,0 | 49,0 | 36,8 | 38,4 | 34,5 | 31,9 37,1
nop

Jlepaopo-noa3oancTan cynecuanana noysa

Makpo- #  wmeso- | 12,9 20,4 18,3 18,6 | 16,9 16,1 | 29,0 | 26,4 | 25,6
nophul “ R
Muk ponoput 25,4 | 29,6 | 14,0 | 15,6 | 10,4 | 10,6 | 16,2 7.31 7.0
Cymmapubtit ofbenm | 38,3 | 49,9 | 32,3 | 37,1 | 27,3 | 26,7 | 45,2 | 33,7 | 32,6
nop

111,44 MM, T. €. NpPAKTHYECKH TAKOH e pacxof, 4TO H H3 NEPBOH
KoJsioHHb. OaHako Ha (u3Hyeckoe HCNapeHHe ¢ NOBEPXHOCTH H3pac-
X0JlOBAHO MeHblue — 56,5 MM, uro cocraBasier okoJjo 0,33 wmm/cyr.
Koneunsie 3nauennsi Py (cM. taba. 4.4) CBH/IETEJIBCTBYIOT O TOM, MTO
OHM TOJHOCTBIO COBMNAAAIOT € OTMETKAMH HX ycTaHoBKH Hajy VIB
TOJIBKO B npejejax do-canTuMerposoil toaum (ot ¥I'B). Beepx or
ITOH OTMETKH pacXomjJeHHfA, KaK H B NEPBO KOJIOHHE, NPOTrpecCHBHO
BO3PACTalOT, YTO CBH/ETEJLCTBYET O BO3pacTaHHH jeduuuTa BJard
B KK.

Takum oOpasoM, nNoABOAS HTOr aHAJAH3Y KaNHJAJAPHBLIX HBJEHHH
H ocobennoctaMm gopmuposanus Baarn B KK B ycnopusx Gecnepes-
GOHHOrO NMOANHTBHIBAHHS AJJIOBHAJLHOH Jayrosoil mnousw or ['B n
CcBO0O/IHOTO HCMapeHHsi C MOBEPXHOCTH, MOMHO KOHCTaTHPOBaThL AH(-
depenumannio KK no crenenn obGsogHennoctit. [To sToMy npHsHaxy,
NOJKPeNnJeHHOMY JAaHHBIMH O pacrnpejejseHuu noas nortenuunanra, KK
nojapasjejeHa HaMH Ha TPH 30HLI, pasJHuaOIIHECH N0 CHJIOWHOCTH
BOAHOTO TeJjia, N0 HAJIHUYHIO (HJAH OTCYTCTBHIO) CHAPOCTATHUYCCKOrO
dasiaenus. [locaennee ABAAETCA OAHHM H3 OCHOBHEIX KpHTEpPHER
B anaause cocrosuua Baarh B KK. Takoe npeacraBienne Gasu-
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pyeTcd Ha TePPHTOPHH TEePMOAHHAMHYECKOro MOTEHUHA A NpHMEHH-
TelpbHO K HacHeHuoit 3oHe. B cooTBeTcTBHH € Hell notennuan
BaAarn Ha ceoGojuoil nosepxHoctd I'B paBer Hynio, BHH3 OT 3TOroO
VPOBHS ero NoJIOMHTENbHOE 3HaYeHHe paBHO CJOK BOABLL Hal AATHH-
KOM TeH3nomeTpa, a Beepx oT ['B oH MeHblle HYJAdA H paBeH BLICOTE
KK (10 caos ycranoBkH paTunka mpuGopa). OaHako 3To mnoJoxe-
HHe OTHOCHTCH Julis K ToH 4dacTH KK, rae Bjaara TrHIpapBIHYeCcKH
cpizana Mexay coboit Bo BceMm mpocrpaHcrBe H obneme. Ilpu orcyr-

TaGanua 4.7

HexkoTopsle XapakTePHCTHRH KanHAJAPHBIX ABJEHHH NpH BOCXOAALIEM MOTOKE BAATH
B AEPHOBO-NOA30AHCTON CYNECYAHOH novse

Ttﬁlf;jgrpa b \ T Lt | 2y Qs ‘ . [.10—2
Koaouna 1 (MoHOJHT)
10 0 2 25 0,4 0,8 0,83 0,33
9 18 23 5l 0,6 5.8 0,13 0,43
8 31 40 1224 1,0 6,6 0,13 0,41
7 51 65 1512 1,5 9.6 0,13 0,38
6 66 a0 1632 .8 27 .6 0,12 0,36
5 20 200 3384 4,0 56.0 0,066 0,36
Koaonna 2 (napyiuesHoe c.omxenne)
10 10 10 310 0,4 T2 0,166 0,70
9 25 31 479 0,8 9.8 0,13 0,41
8 40 69 1080 . 1,2 21,2 0,12 0,36
7 55 76 1176 1.5 24.0 0,12 0,32
G 67 101 1289 1,9 26,0 0,11 0,31
5 83 2920 3360 {2 40,3 0,062 0,30

CTBHH CIJOLIHOCTH BOJHOTO Teja TNOKa3zaHHA TeH3HOMeTpoB OyayT
oTpaykars Py (KanuaiasipHo-copOLMOHHLIA TNOTeHUHa ), o0yC/I0B/IeH-
HBIl yKe HejO0CTaTKOM HacLlllleHus MoposBoro npocrpaxctea (aedu-
LHTOM BJIarH). |

YceTanopJeHHEle ocoGeHHOCTH (OpMHPOBAHHA 1 NOBEAEHHA BJATH
B KK annosHanbHOH JYroBOH CYTJIHMHHCTOH IMOYBLI MOATBEPKAAIOTCH
NAaHHLIMH, TOJYVYEHHBIMH W B JIePHOBO-TIOA30JHCTOH cynecuaHoil no4se.
[MapameTpsl, XapakTepH3ylollne KanuJJAPHbIE ABJEHHA B 3TOH NO4YBe,
npiueefaedsl B Taba. 4.7 u 4.8, MakcuMmanbHbli KanuaJApHbI OOAbeM
BJI4rH B nepeoll KoaoHHe (Moxoawnt) cocrasuy 100 cM, a BO BTOpOH
(napymeHnnoe cioxenne) — 83 cMm. Boanslii 6aniaHc noJ0KHTENLHBIN,
KOHeUHEle 3amachl BJar# B ofenx KoJOoHHaX COCTaBW/W: B HaAKamu.i-
aspuoli sone — mennlle HB, B Bepxueii wactwm KK—or HB a0
0.8 HB, B ocTaldpHON uYacTH KOJOHHL — Ooaewie f/B. B nepsoit Ko-
AoHHe 3a B-mecsynnil mepHox HaGaiogennit pacxox ['B cocrasBud
75,2 MM, u3 uux Toaeko 12,4 mm akkymysuposatocs B 34, a 62,8 MM
mourtH Ha GH3NuUeCKoe HCMapeHHe ¢ IMOBEPXHOCTH (B CpelHeM
0,99 mm/eyr). MaxkcumanbHas CKOpPOCTh KaNMIAPHOrO MOIABCME
B caMoili HM:Hel vactH KoJoHHB coctasuaa (0,83 mm/MuH, a MHHH-
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maasnas (B Bepxseit wactn KK) — 0,07 mm/mun. B cpeaweit uactu
KOJOHHBLI CKOPOCTb MOABEMA BJArH XapakTepH3VeTcs 3HauYeHHSAMH
0,.13—0,12 mm/mMHH. HHTEHCHBHOCTL NMOTOKA BJATH, KAK H B CYIJH-
HHCTOl MouBe, yMeHnslnaeTes cHu3y Beepx. MuapocratHueckoe paBieHne
nepeaaeTcd 10 riayOuHbl 66—67 cm or ¥IB. [lpumepHo anajornuubie
3aKOHOMEPHOCTH H3MEHeHHs TNapaMeTpoB KamWIIAPHBIX  ABJEHHIT
Ha6a101a10TCsl M BO BTOPON KOJOHHE (HapylweHHOe CJloMeHne), of-
Haxo abcoJIoTHBLIE 3HAUEHHST MHOTHX H3 HHX HHule. CpaBHeHHe HX

Tabauua 4.8

MapameTpsi, XaAPakTEPHIYIOUIHE KANMAAAPHLIE SBJACHHA B AEPHOBO-NOA30IHCTON
cymecHaHol mo4se

T ‘ T3 T3 -1 ﬁ| LL L"_

Q1‘Q1‘Q:‘ﬂﬁ

W ‘ E

Kosouua 1
3,3| HD! 170 I 4,0 | 56,0 | 15,3 | ﬂ.?ﬂlf 4,1 | 100 | 66 1 34 | 12,4 J 0,37

Kosonna 2
9,1 | 140 I 170 | 4,2 | 40,0 | 49,9 ] 0,12 [ 3,9 | 83 | G [ 17 | 9,1 | 0.24

[Tpumewanne 3aecs T, — BpemMf noaxona ¢poura CMauuBamud K 5-My TeH-
IHOMETPY, 4; Ty— BpeMs cCTaGuAM3aliH BJarH Ha YPOBHe 5-r0 TeH3HoMeTpa, u:
13 — IJHTeAsHOCTE HabawoaeHHs, 4; Q) — pacxoan BoAn 33 BpeMa Ty, uM; Q:—
TO #e 33 BPeMH Ty, MM; Q;-—-ﬂﬁumﬁ pacxoa I'B, MM; Uy — CPeIHAS CKOPOCTL Kalu.a-
-J'.[HPHUI‘H NOILEM:d, Hh!ll"."nil{H', I—CPE,.’I,HHH HHTEHCHBHOCTG HH]!II.’].’IHPHU]'H NoToKd BJaal i,
MM/MHH, h; — MaKcHMaJsHaa BHCOT2 noabema soaw or M¥IMB, cMm; L, — smouinocTh
nepeoii 3ousl KK, cM; L; — MomsocTs sTopoit souunl KK, cv; S W \
Has njaara B nouse, mMMm; E — HcnapeHue ¢ NOBEPXHOCTH NOMBLL, MM/CYT.

Mexkay cofoil cBHIeTeJBCTBYET O TOM, UTO MAKCHMaJbHas BHICOTA
KanuJaJapHOro MoAbkeMa W ero CpejHfAf CKOpPOCTh, HWHTCHCHBHOCTD
noroxa sJjar#, ofbeMm pacxoaa [I'B, KOJAHYECTBO aKKYMYJIHPOBaHHOI
BJarH Hu (H3HYeckKoe HCMapeHHe C MOBEPXHOCTH BHILUE B MOHOJHTE
MO CPABHEHHIO ¢ MOYBOH HAPVIUIEHHOTQ CJAOXKeHNsI.

Momuocrs neppoit 3ousl KK B 000OMX BapHaHTaX [PAKTHUYECKH
OJAMHAKOBA, 4 MOWHOCTE BTOPOI — pa3jnupasi: B MOHOJHTE OHA B JIBA
C JHIIHNM pESE B LIS, C.FIE}I'E]HEITE.HBHG, HE[I]}’T.IIEEIIIE ecTeCTBEHHOro
CJAOKEHHA cynecuanoil NOUBHI NPHBOJAHT K YMEHBUIEHHIO BRICOTH M
CKOPOCTH KanWIJAAPHOTO MNOABEMA I HHTEHCHBHOCTH TNOTOKAa BJAarn
Ha YI'B. Kanuanapuas kKafiMa B cynecyaHoil nouse nojpasjiensercs
Ha 1Be zoHbl. B neppoit sone (66—67 cm or ¥TB) poaa Hacuiniaer
NOpoBOe MpocTpancTso moussl go 59—52 %, IT8, a Bo Bropoit (34—
16 cm) — no 40—38 %. Ilepsas 3ona KK xapaxrtepuayercs CrJoll-
HOCTBIO BOJAHOrO TeJsa, OJaroiaps 4YeMy THAPOCTATHUECKOe JaBJeHHe
nmepenaetcd Ha BceM ee nporsuKeHnn. Bo Bropoii 3one, cyad no noka-
3aHHAM TEH3IHOMETPOB, Baara pasoluieHa W npeicrapjafer coboi oT-
febHbe, pPaskLeJHHeHHLIe IAPYr OT JIpyra, pasHoii MNPOTSKEeHHOCTH
BOAHEIe yuacTkH. Hapyuleune ecrecTBeHHoro CAo0XKeHHs NPHBOAHT
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K TOMY, UTO Ha HEKOTOPHIX YpOBHfX nepwoil 3oHnl KK nabawizercs
CYLWECTBeHHOE pacXxoijienne NOKasaunii TEeH3IHOMeTPoB M TayOHH HX
yeraHoBkn Haja YIB. drto pacxomjenne o0ycioBJAEHO HECBOHCTBEH-
HbIM AJ5 AaHHBIX BbicOT KK H3JHIIHE BLICOKHM COAepaHHEM BJar.

CpaBHuM HEKOTOpLIE XapPakKTePHCTHKH KAaNHAJAAPHBLIX  SBJEHHI
B aJJI0BHAJIbHOI M JIePHOBO-NOA30JHCTOH NouyBax Mexay cobo.
MaxkcumaabHas BLICOTA KANWJASPHOrO noabemMa B CYrJHHHCTOR nouse
3HAYNTEJILHO Bbille, a MollHocTh nepsoil 3onun KK, rae naGaiopaercs
NoJHaA THAPAaBJAHYECKad CBA3b BJ4rH, HA000POT, HECKOJBbKO HHIKEe Mo
cpaBHeHHIO ¢ cynecuanoil. Kaikyuleecss nporusopeune BrnoJsHe o0bsc-
HuMO. TlouBeHuniii mpodH b anJdlOBHAJIBHOAN NOYBHL B 3HAUYHTEILHO
Goablueii cTened HeojHopoieH H OGoaee pe3ko aAnddepenunposan Ha
FeHeTHYeCKHe TrOpPH3OHTLI M  CJAOH, 3HAYHTEJBHO pasaHvalollHecsH
Mexay coboit mo rujpodu3HuecKkuM CBOHCTBAM, OCOOEHHO B HHIKHEH
YyacTH, N0 CPaBHEHH C JlepHOBO-noAsoJHcToill nouBol. Tamenwiit
FPaHvJoOMeTpHYECKHH COCTaB H BLICOKHH MPOUEHT MHKpPONop OT CyM-
MapHoii noposHoctTH obycaoBaAHBaeT 3/echb H HeOOJbLIIYIO BLEICOTY NOj-
HATHA BJaarn u3 I'B. Ho B To e BpeMs peskHe IpaHHILbl nepexoia
reHeTHYECKHX TOPH3OHTOR M OTJAGJLHLIX cJjoeB (npocioex) o0yCa10B-
JUBAIOT M TNPEANOCHIIKH I8 paspbiBa  KanWJAJAPHLIX  cBA3el npu
OTHOCHTEJbHO BLICOKOM COJepKaHHH BJAary.

B cynecuanoii nouse nopoBoe MNPOCTPAHCTBO 3aMEeTHO OJHOPO]-
Hee, COOTHOLUeHHe IMop pasHoro pasmepa OoJee NOCTOAHHO NO BLICOTE
npoguas no cpasueHuwo ¢ cyrauuucroil. Ilostomy pasanune mexsiy
BLICOTOH NOABeMa H MOULHOCTBIO nepBoil 30HL KK 37ech MeHsblue.
Cpeanue 3HAaYeHHS CKOPOCTH NOABEMA W HHTEHCHBHOCTH NOTOKa CO-
orsercTBenHo B8 1.5 u 3,0 pasa Buillle B MOHOJHTE CYTJAHHHCTOIl NOUBLI
MO CpaBHEHHID C MOHOJHTOM cynecyaunoil. Bpema noaxopa dpouTa
CMAYHBAHHA K HHXKHeill yacTH Tperheit sonn KK  cyramnucroft  3a-
METHO MeHblUe No cpaBHeHHIO ¢ cynecuanoil.

OaHO H3 rJaaBHbLIX N0JIOMKEeHHH, BLITEKAIOWHX H3 aHajaH3a marTe-
pHaaa, 3aKJIO4MAeTCHd B YCTAHOBJCHHH HapYIIeHHs COJOWHOCTH BOJ-
HOro Teqa B cpeaseil u BepxHeil vacrax KK cyramuucrofi u B Bepx-
Heft (sTopoi) sone KK cynecuanofl mous, T. €. B YCJOBHAX cojxep-
MaHus Baaru, npessiwaiowero HB., Onnako 310 noJdoxeHue He npo-
THBOPEUHT H3BECTHBLIM nNpeacraBjeHHAM, BolABHHYTEHM A. A. Poue
(1965 r.), B COOTBETCTBHH ¢ KOTOPLIMH Pa3pLlB KanWIJSPHLIX CBsi3eil
B CYIJHHHCTBLIX NMOYBAX XAPAKTEPH3YETCHA BJAMKHOCTBIO, Meublluedi N
pasuoii HB. [ejo 3akiaio4aercs B TOM, 4TO B COOTBETCTBHH C MpH-
HATOH MeTOoAHKOH onpenenedds HB nocaenniow onpepeasior B ycio-
BHAX, OJH3KHX K paBHOBECHBIM. B 3THX YCJIOBHAX, XapakTepH3yeMmbiX
OTCYTCTBHEM 34METHOTrO ABHMKEHHA BJAATrH (TEOPeTHUYECKH OHO JOJXHO
OTCYTCTBOBATL), coaepianune ee npu HB AeliCTBHTEAbHO MOMKeT xa-
paKTepH3IOBATLCA HAJNYHEM THAPABJHYECKOH CBA3H BO BceMm oOneme
NMPOMOYEHHON TOJWH HJAH B 3HAYHTEJALHOH ee yacTH, obecneynpaoulel
[epejiavyy rujapocTaTHuyeckoro pasJjeHHns.

Huan xapruna pacnpejejeHHfi Bjari, jaxe npH 3ameTtHo GoJib-
wem ee coaepmannu, yeM HB, nabawogaerca B YCJOBHAX BOCXO/S-
llero MOTOKAa H HCOApeHHA C MOBEPXHOCTH. B 3THX yCJoBHAX, Xapak-
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TepH3yeMblX HECTAIHOHAPHOCTLIO NMOTOKA, 00BEeM 3alleMJeHHOTO BO3-
jiyxa, 0coGeHHO B KPYMHLIX Mopax, moxer OwTh Gosbumm [117, 147,
9260]. C apyroii CTOpOHbLI, HCHApeHHe BJArH C MOBEPXHOCTH NOYBLI,
oco0eHHO NP BHICOKOH HCMapAeMoCTH, MOMeT [PHBOJANHTE K Pa3pbiBy
KanuAJAPHLEIX TPaH3HTHLIX nyTel. Pu3nyeckas CYUIHOCTL 3ITOTO SiB-
JICHHH 3aKJI04aeTcd B HECOOTBEeTCTBHH HHTEHCHMBHOCTH IIOTOKA  [10Y-
peHHONl Baarn (pacxoa Baarn w3 I'B)  HHTEHCHBHOCTH  HcnapeHms
¢ nopepxHocTH. JIHKBHAAUHM pa3puBOB, noctynaiowei w3 I'B Baaroil
NpenATCTBYIOT Ny3LIPLKH BO3/yXa, KOTOpPHIE IpH ONpejefeHHby yCjo-
BHSIX MOTYT COEIMHATHCH B Pas3/Hulbe N0 pa3MepaM BO3AVIIHBEIE [0-
JOCTH.

Bumecte ¢ teM MBI mogaraem, yrto cpabotka KK npu HenapeHum
BJAry ¢ MOBEPXHOCTH MOXKET JIOCTHIATh 3HAUHTENbHBLIX PAa3MepoB MO
MOLLHOCTH U 3aTparusath BTopyio 3ouy KK. B cBA3m ¢ 3THM MOXKHO
NpeinoJoMiTs, YTO B YCJAOBHAX, koraa 1B naxoanrcs 6JH3KO K T1O-
BEPXHOCTH NOYBBI, Hampumep, Ha raybonuHe 40—50 cm, cpaborka KK
Gvier ocylecTBAAThCS BNAOTE 10 3epkana [I'B. C ueasio npopepkn
3TOr0 MOJIOXKeHHS NpoBejlenLl HCCAeJI0BAHHA € HCMONL30OBAHHEM JIH-
3uMeTpHueckoro ycrpofictea (cum. puc. 2.10) B yeaosuax YIB, pac-
MOJ0MEHHOr0 nocheroBarenbHo Ha rayounax 55, 40, 30 u 20 cwm
OT MOoBepXHOCTH. TeHsHOMEeTpLl, VCTAHOBJEHHBIE HAa ITHX JKe YPOBHAX,
npn u3MeHenunm 1B okasuiBaaHch Ha pasHom paccrosuuu ot I'B,
B TOM 4YHCJe H Noj HX ypoBHeM. PesyabrTarThl HCCJEJOBAHHA NpHBe-
JleHsl Ha pHc. 4.7.

AHa/IH3 MOJYYEHHBIX MaTepHAJOB CBHJIETE/ILCTBYET O TOM, 4TO
np ¥IB, pasroMm 5D €M, NOKazaHusi TOJBKO NEPBOro TEH3HOMETpa,
YCTAHOBJEHHOrO B npenejax 3epkana [I'B, coOTBeTCTBYIOT OTMETKe
YI'B, noxkasaHus ocTajbHbiX NPHOGOPOB YKA3LIBAIOT HA HaJHuHe BOJ-
noro aeduunra B KK naxe B camoll ee HHKHell yacTu (Ha paccros-
Hiun o cm or ¥I'B). C yseauuennem paccrosnus or ¥I'B, B npejpesax
oT 15 10 35 cM, pacxoxIeHHA MeX1y NoKaszaHniMH NpHOOPOB W OT-
MeTkaMu ¥I'B Bospacraior ¢ —8 no —36 cMm Boa. eT. 310 CBHIETe.1b-
CTBYET O TOM, 4To BCsA KK, mpejacrasadmomas coboil B gaHmoM cay-
qae B CymHoctH 3A, fABAAETCs TOJIIEH AKTHBHOTO BJaaroofopora;
noTeps BJard NPOHCXOIHT OJHOBPEMEHHO H3 BCEH DD-CAHTHMETPOBOH
TOJILH. Briosne ecrecTBenHo, uto ¢ noHuxmenwem YIB (cootsercr-
petno jgo 40, 30 u 20 cM or NMOBepPXHOCTH) pacxo:iaeHHe TOKa3aHHi
TEH3NOMETPOB, pacmojomennuix Haj &I'B, n paccrosHuit ux ycra-
HOBKH 10 [ B BO3pacTaloT B CBA3H € yMeHblieHHeM O0BOAHEHHOCTH
NOPOBOTO TNpocTpaHcTBa mouBbl. MuTencHBHocTn, pacxoiza [I'B npu
¥I'B = 55 cu cocrapaser 0,7—1,1 MM/eyr, a npu ¥IB = 20 cm
1,5—1,7 mm/eyr. Cnenosateabno, npn nouuzkenun ¥YI'B ¢ nopepx-
HOCTH nouBbl MOWlHOCTE KK (3amacel Baarw B Heil) H HHTEHCHBHOCTH
pacxona I'B ywmenbuiaiorcad. MaKkcHMalbHas HHTEHCHBHOCTH pPacxoja
I'B nabaogaercs B mpolecce 3anojHeHHs MNOPOBOTO NPOCTPAHCTBA
(KOMmeHcanuus HeNOCTATKA BOJOHACHLILIEHHA) npu nomuarun VIB,
T. €. npu ycranoske /'8 Ha HoBoM, Gojee BEICOKOM YpoeHe. Tak, Ha-
nmpuMep, npu noanaruu ¥IB ¢ 55 mo 40 oM HHTEHCHBHOCTH NOTOKA
BO3pacTaeT B TeueHHe OJHHX CYTOK A0 3 MM, a 3areM majgaer /0
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1,1—1,0 mM/cyrT. MakcuMaJbHoe 3HAYCHHE HHTEHCHBHOCTH pacxoja
I'B umeer mecto npu nosuitieHnd ux yposua ¢ 40 no 30 u ¢ 30 a0
20 cM: B TeyeHHe MNEPBEIX CYTOK 3TO 3HAYeHHe cocraBaser 11—
15 mm/cyT.

Bosspamascs K BOMpocy 00 HCMNOJb3CBAHHH TEH3HOMETPOB A
uaMepenns YI'B B noJeBelX YCJOBHAX, paccMOTpPeHHoro B I 3,

= IFunfeym Y8 e

! e/
i
2 =17
e 20
8 =30
& 40
¥ =50
?2 60
f} -
70 | . | |
r 28 30 2 & 10 14 18
AT | Al
1584 2,

Puc., 4.7. IuHamuka noreHunana saarun Py, YIB H HHTeHCHBHOCTH
pacxoia rpyntoBux soa /.
1—¥re, 2— 1, 83— P, na rayGune 5 cu or VB, 4— P, na rayGune 15 cu

or ¥I'B, §— P, ua rayGumue 25 cm or ¥MB, 6 — P, na r.'L'_'.-ﬁ'.mu 35 oM or ¥IB.

OTMETHM, 4TO NMPHYHHL pacxomaeHusa &1 B, onpelejeHHBIX 110 CKBd-
AMHHE H N0 MOKA3aHHAM TEH3HOMeTPOB, 0OBACHAIOTCA HMEHHO HecTa-
HHOHAPHOCTBIO TeueHud BJaard 8 KK n 3HauntensHo OoJblilel cpa-
GoTKOI ee, uem npeanosarajock pambuie [51, 52, 138]. Iro oberon-
TeJBCTBO HakKJajblBaeT OrpaHHYeHHe Ha HCNOJAB30BaHHE TCH3INOMET-
pop ¢ uesasio onpejeaenns YI'B Bo Bcex cayuasix, XapakTepH3yeMmblx
HHTEHCHBHLIM pacxomosanueM pjaarn KK na ucnapenne. B yenosHsax
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coctosnus Baard B KK, G.au3KOro K paBHOBECHOMY, H B VCJIOBHSX,
XapaKTepH3yeMblX  He3HAYNTEJbHLIM H3MeHeHHeM OO0BOAHEHHOCTH
KK, TeH3HOMeTpEl, MO-BHAHMOMY, MOrytT OLITh HCNO.JB3OBaHL W AJA
srux unedaei. Oanaxko ponpoc tpebyer jaJibHefilupnX HCCJAEL0BAHMIL.

M p 3akjOueHHe pasjaena NojABeieM HTOI MNPeACTABJeHII0 O Co-
cTosiHuKn Baarn B 3A ABYX Nnous NMOA30HLI I0AKHOH Taifirn. B axnionn-
aabHOil JAYroBoii CyrJHHHCTON nouse npu  MouiHoctH 3A = 170 oM
Hajkanuaasapuas 3ona cocrasaser 48 cm (0—48 cm ot nosepx-
HOCTH), COjepiKaHHe BJarm B Heill pPasJnyHO: B HHMHEH uacTH OHO
MozkeT jgocturate HB, B cpeaueil H BepxHell — MmeHbite HB, B 1e/oM
or 63 no 28 Y% [IB. CocTofande BJaaru 31eChL HepaBHOBeCHOe, rHApaB-
JHYECKaa CBA3b M THApPOCTATHHYECKOe AasJjeHHe orcytcTsyior, Hdanee,
B Hanpas/JeHHH OT MNOBEPXHOCTH MOYBLI, pacnoJioideHa TpeTbd 30HA
KK wmowmnoctbio okoso 25 em  (48—73 cm). Comepxanne BJaru
B Heil XapakTepusyercs MHTepBaJioMm 3HaueHuit mexay KK n HB u
cocrapasier 73—63 Y% [IB. PaBHoBecHOro COCTOSIHHA BJara He HMeeT,
rHApasjHYeckas cBA3b — JokaabHa. Bropas 3onma KK MOULHOCTBIO
45 cm pacnosoxkena B ToJqule 73—I118 cm OT NoBepxXHOCTH, cojaeprka-
HHe BjarH coctasasier 92—73 % [IB u coorsercrByer KB, ruapasiu-
qeckafd CBA3b — OT NoaHoit a0 JokaabHoil. Huwmke, B Tosme 118—
173 cm (Bmaors ao ¥YI'B), pacnoaoxena nepsasa 3ona KK Moul-
HOCTLIO 5D €M; COAep:KaHHe BJAIMH B Heil XapakTepusyercs HHTepBa-
aom KB—IIB, wan na yposune 92—98 9, [IB, ruapanauueckas
CBA3b — BO BceM o0beMe NOYBEHHOI TOJLILH,

B aepHoBo-moasoaicToil  cynecuanoit nouse HaAKanuAAsApHaf
301a COCTapisieT TOJILY, PacnoJoXeHHVIO OT nosepxHocTH a0 70 cM,
Cojlep/KaHHe BJarw 37ech HaXoAHTcs B HuTepBane HB — 0,7 HB, nau
38—20 % [7IB. Tlox Heil pacnosoxena sropas 3soHa KK MOWHOCTBIO
33 cMm (B caoe T0—I103 cM OT MOBEpPXHOCTH); CoOjAep:KaHHe BJAaru
anech KoJgebaercs B uurepsade HB—KB, wan 38—40 % IIB, rugpas-
JHUECKAH CBA3b H CHAPOCTATHUECKOE jlaBjeHHe MPOsiBJASIOTCS JIO-
rkaabho. Hue, snaors no VB, pacnonoxena nepsas sona KK mout-
HocTeio 66 cm (B caoe 103—170 cm). Copepikanue Baarm Xxapakre-
pusyercsa uutrepsagom 52—60 % [IB; cocrosuue pasHOBecHoe, THI-
paBjlHYyecKass cCBfi3b MOCTOAAHHA Bo BceM o0beMe M Ha BCeM
MPOTAXEHHH.

4.5. OeMxeHHe BRaru M3 rpyHToBbIX BOA
K (PpOHTY NpoMep3aHHA

Hayuenne panHoro ponpoca wumeer GoJblloe 3HayenHe Aad 1le-
JeH pacyera Boaubix GanaucoB I'B n 3A, a takxe npu o60CHOBaHHH
ONTHMAJBHLIX MNapaMeTpoB JApeHaxka, nporuosuposanun ¥I'B u Boja-
HOro pexunma noye. Hccenegosanus npoBOANAH B JH3HMETpax, TeH-
3HOMeTpPH B 3HMHEe BpeMfl 3anpas/ifjJH pacTBOPOM CIHHPTA B COOT-
HOWEeHNH BOAA :cnupT, pasHom 4:1. Muoronernne Habawogennsa 3a
napamMerpamu BJjaronepeHoca, TeMnepaTypoii Bo3jayXa H NMOUBLI, CHEM-
HLIM nMokKpoBoMm H &8 B JH3UMeTpax M Ha MNOJEBLIX NJOMLAJAKAX
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[91, 92] cBHI1ETEJALCTBYIOT O TOM, YTO B CPABHHTENbHO TelLle 3HMbLL
nepuojaa 1979—1983 rr. pacxoa Baaru u3 |I'B Obil HeBeJHK u CO-
crapasa 0,04—0,18 mm/cyr. [ueBnaa remnepatypa BO3Ayxa pPeilko
onyckajace Huxke —4... —8°C, 3umHHe nepHoALl OTAHYAJHCH 4va-
CTLIMH OTTENeJAMH H J0CTATOYHO MOUIHLIM CHEMHBIM  IOKPOBOM
(251—45 cm), Omarogaps ueMy TeMoepatypa B NMOBEPXHOCTHOM CJoe
noyssl (0—20 cMm) XapaxkrepH3oBajach NOJAOKHTENbHBIMH 3lauei-
AamMH (0,3—1,8°C) n nouBa npaxkTHYeCKH ocraBajace TajdoH. B aTHX
yeaoBHsX rpaauedt Py e npeswian —0.2,.. —0,6 xlla/em. Heswl-
COKHe 3HAYEHHA PAacxoj0B BJA4ArH He cnocoleTBOBaAN  3HAMNTEL-
HOMY noHHXKeHnio ¥IB (6—I10 cMm) H rpyHTOBBIE BOAB HEPEAKO Ha-
XOAHJHCL Ha YPOBHe OCCHHEro nepHoja, a HHOraa ja:ke H Bbllle
|91, 92].

B cBA3n C 3THM aHaaus JABHMeHHs Baarw u3 I'B x PppoHty npo-
Mep3aHHs TNpoBeAeH [0 JAaHHBIM 3uMHero nepuoaa 1984 r. MaJo-
MOWHBEIA CHEMHBIH MOKPOB YCTAHOBHJCHA TOJNBLKO K CepejHHe SHBapsH
(b—6 cMm); aexkaOpb M neppas MOJOBHHA AHBApPHA OblJAM TeNJLIMH H
feccHemHLIMH, a nouea Taaod. Ee Temneparypa B 3TOT nepuoi Oblaa
NOJOMKHTEABHON 1 YBeJHYHBaJach ¢ riayOHHOR 1O NOYBEHHOMY [PO-
thunio (rada. 4.9). BepruxkajbHblft rpajHedTt fp; B ausuMerpax 18 su-
papa cocraaaa 0,007—0,01 °C/em. B  Havane Tperbheill jexaibl
Ha0J101a/10Ck 3aMETHOE IMOHHIKEHHe [y, 4TO 0O0YCJ0BHJIO NOHUMKEHHe
fn B JusHMerpax jgo —28... —3,2°C. MaxcumaJbHble OTpHLATE/Ib-
Hble 3HaudeHust TeMmnepatyphl nousbl cocrasuan —0,6... —7,0°Ck ce-
peaune ¢espand. MakcHMaJbHBL rpajHedT [p HabJI0Jajcs TaKie
B 3TOT NEepPHOJL H COCTABJHAJ B Toalle nousb Jgausumerpos 0,1...
0,16 °C/em. B gaabuefitieM B CBS3H ¢ NOBbIIEHHEM TeMIEpPaTypbLl BO3-
ayxa rpajMedt f; 3HauMTeJbHO yMeHbluMJcs.  Pacnpocrpanenne
OTPHILATEAbHLIX TeMmMnepaTtyp B COOTBeTCTBHH ¢ JaHHbiMH Taba. 4.9
orpannunBaerca caoem 70—80 cm. Yposens 'B B 1—6-M auszumerpax
cocTaBua cootpercreenuo 131, 125, 91, 167, 92 u 92 cMm k KoHUY
neppoil aexkaast siuBaps. B Teuenwe caejpyioumlero mecsauna #I°B npor-
peccHBHO noHmxaacs, n K 22 despans jgocrur 147, 145, 121, 171,
178 n 130 cm coorBercTBenHo B JHauMmerpax 1—G. B jpaasHeiimenm,
HECMOTPS HA NOBLILEHHE TeMNepaTypbl BO3Ayxa (M NOYBLI), NOHHNKE-
e Y15 npoaonxanock;, K KOHUY NepPeOil AeKajibl MapTa OH AOCTHI
MAKCHMAJBHLIX 31auenuii, npH 3toM B ausumerpe 6 ¥I'B noanocTsio
c¢pabotanca (raba. 4.10).

Taxnm oGpasom, 3a 58 cyrox (18.01—11.03) ¥I'B nouusnics Ha
24, 37, 32, 7, 88 n 44 cM COOTBETCTEEHHO B KaXKI0M H3 JIH3HMETPOB.
C yuerom kKo3dduunenra sojoorpaun, pasuoro 0,10 B ajnaoBHaib-
Hoit ayrosoit (am3. 1—3) n 0,17 B aepHoBo-nojszoancroit (aus. 4—
6) nousax, pacxoa Baarn u3 5 cocrasua 24, 37, 32, 12, 150 u
70 MM cooTBeTCTBeHHO M3 JanzuMmerpos |—6. Mexoas ns artoro, cpen-
HASl HMHTEHCHBHOCTh [OTOKA BJari K (POHTY NpOMep3aHHdA cocTas-
aser 0,45, 0,70; 0,60; 0,23 u 1,42 MM/CyT COOTBETCTBEHHO B JH3HMET-
pax. [lpusenennsie janHble CBH/ETEJBLCTBYIOT O CYULECTBEHHOM pas-
JHYHH 3HAYEHHH NOTOKOB BJHAH KakKk B l'llJE,.-lEhFIﬂI THIIOB IM0OYB, Tadk H
0 JIH3HMETPaM.
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CQAEP}[{HHHE BJIACH B IOYBaXx ..'IIIEHMETP{JB [3..":] HCRJKYEHHEM YeT-
BEpPTOro) XapakTepHayercsi unTepsajom ee snauenuii or KB no [1B;
B auspMerpe 4 BaakHocTh B ciaoe (0—50 oM HaxoAHTCS Ha ypoBHe
HB, B cace 50—100 cv — B npesenax HB—KB, a B caoe 100— .
167 cm cootBercTByeT [IB. BpicoTa KamHAAfpHOrO MNOJAbLeMa, OIpe-

Tadauna 4.9
Jdunamurka temneparypst nousst {,(°C) B 3umunit nepuog. 1984 r.
TFAYOHHE cA0A ROYER, CM
Iara ty )
) l 40 ‘ fi0 &0 M ‘ 4N \ 60

Jluanmerp | Juaumerp 3
IU-DI —3.‘} U|E ﬂ-pﬁ ﬂ|? ﬂpg D.E ﬂqﬁ Dqﬂ
15.01 —5,8 0.4 0,4 0,7 1,0 0,5 0.5 0.7
18.01 —6,1 0,4 0,5 0,7 1,0 0,4 0,6 0,8
27 .01 —11,2 —2.8 0,0 0,3 0,2 | —3,0 0,0 0,2
1.02 —13.3 —3.,6 —1,2 —0,4 0,0 | —3,7| —1,6 | —0,6
3.'}2 _IB'iB _"1'.ﬂ _'21:2 _-ﬂ|2 npﬂ _'4'.2 —2.3 _"{]14
6.02 —11.8 —5,2 —2.2 0,0 0,0 —=5,5| —2.,2 | —0,1
8.02 —11,6 —5,0 —2.4 —1,0 0,0 —5,2| —2,6 | —0,9
Iﬂ.ﬂ? _I.I.n "_5,[} _31-{] _15!..: ﬂ#ﬂ _5‘|| _'3‘.'5 _'{]1.3
15.02 —15.,8 —6,0 —3,0 —{],2 0,0 | —6,2| —3,4 | —0,5
20.02 —7.7 —6,4 —3,0 —0,3 00| —6,3| —3,2 | —0,4
22.02 —6,9 —6,4 —4,0 —0,3 0,0 —6,7| —4.5 | —0,4
27.02 —3,0 —5,4 —1,01 —0,6 0,0 —6,0| —2,0 | —0,7
6.03 —0,2 —1 .6 —0,8 —0,7 -0, —1,8| —1,0 | —0,7
11.03 —1,2 —2 .4 —0,8 —0,4 —0,5| —2.56| —1.,0 | —0,5

Jluausmerp 4 JInaumerp 6
]u-l}l —U.E n.3 ”rﬁ ﬂqE ﬂrﬂ {]15 U'.S D.'.T
15.01 —5,8 0,6 0,5 0,6 0,7 0,4 0.5 0,7
18.01 —G, 1 0,o 0,5 0,6 0.9 0,5 0.5 0,8
27 .01 —I11.,2 —3,2 —0,2 0,1 0,0 | —3.3 0.0 0,2
1.02 —13.3 —4,2 —1,5 —0,3 0,0 —3,6| —1,8| —0.4
3.“‘2 —IE,E “_‘4|$ __E|3 _‘ﬂ-r:] _ﬂil —3.3 _I..g _-ﬂ-.ﬁ
6.02 —11,8 —5,3 —2.0 —0,1 —-0,1| —4,8| —2.1 | —0,2
&8.02 —11,6 —5,2 —2 .1 —0.9 0,0 —5,3 | —2.,3 | —0.8
10,02 —11,0 —6.0 —2.9 —1,3 0,0 —5,3| —2,9| —0,8
15.02 —15.8 —7.0 —3,3 —]1,2 00 —5,9| —3,1 | —0.,6
20.02 —7.,7 —_7 U —3,4 —.,5 0,0 —6,1 —3,0 | —0,5
29.02 —6,9 —7.0 —3,8 —0,4 0,0 —6,6| —3,8| —0,3
27 .02 —3.0 —6,2 —1,4 —0,5 0,0| —6,7| —3,0| —0.6
6.03 —{,2 — 1 —1,0 —( B 0,0 —2.1 —!. 4| —0,6
11.03 —1.,2 -2.0 —1,0 —0.,6 —0,4| —2,4| —1,1 | —0,5

AeneHHas na xKogaouunax |83, 91), cocrapaser 125 u 100 cM coorBer-
CTBEHHO B a/JJIOBHAJLHOI-H AepHOBO-No30aucTol nousax. Caejosa-
TeNbHO, B HauaJe aAHpapa KK Haxojiuaace B cjoe NpPOMEpP3aHHs WJH,
mo KpakHuei Mepe, B CJoe CHJbHOro oxJjaxjienuns nouswl. [losTomy
C ToHHMeHHeM [; HabJ0laeTcs 3aMerHoe noHHM»eHue u ¥IB Bo
BCeX JIH3HMeTpax, XapakTepHayemoe cjaalbiM BJHAHHeM rHApOQH3U-
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yeckHXx cpoficts nous. B aagasHedmeM ¢ noluxkenuem ¥I'B  kanua-
JApPHAA KaiiMa onyckaeTcs BHH3, BepXHfsf ee 4acTh cpabaTniBaercs,
oHa npuobOperaer «nuaocobpasHbli» Bul. B 3THX yCJaoBHAX BAHSHHE
ruApodHIndeckKuX CBOHCTBE NOYB CTAHOBHTCH CYLIECTBEHHEE.
CpapHenne JHHAaMHK nouu:enus Y¥I'B B  Jnsnmerpax 3 u 6
¢ OAMHAKOBEIMH HexoanbiM ¥IB un momuoctsio I'B  (oxoao 36 cm)

TaGmma 4.10
Aunamuka Y /I'B (cm) B auskiMerpax s 3umunii nepHos
1984 r.
.'li!‘l'ﬂ H'—ill'rtl.'[! .'I:Il.'l-:l”.h‘T]:r-."l-
Ha 511 -
ACHE 1 o 3 4 5 &
18.01 |31 125 91 167 82 g2
25.01 139 131 100 166 103 a7
27.01 142 132 100 170 103 99
30.01 143 130 [ () 167 | 26 110
1.02 138 131 105 172 153 117
3.01 143 133 107 168 166 | 27
6.01 128 128 112 169 163 136

8.01 136 137 117 172 175 | Her Boau
10,01 145 137 17 172 174 -
15.01 145 138 121 170 176 -
17.01 146 i41 121 170 177 N
20.01 147 143 122 170 177 i
22.01 147 145 121 172 178
27.01 iol |+152 122 175 180 %

6.03 153 163 123 174 180 "
11.01 135 162 123 174 180 3

NOKa3bLIBAET, YTO B JH3NMeTpe J MHTeHCHBHOCTBL pacxopa I'B 3aveTHO
HAME MO cpaBHeHHIO ¢ Jausumerpom 6. dto ABJeHHe MOMKHO 00DAC-
HHTL PasjHuHLIM cTpoeHHeM 3A W NOPOBOro MNPOCTPAHCTBA  JABYX
nous. K3 sceii coBokynuocT CBOHCTB TBepAoii (ha3nl 1MOUBH HAHDOJIb-
iee 3HaueHHe 3/eCh HMEeT pa3Mep nop no anaMerpy, Hx KoOHHrY-
pauus u reoMerpus nopoeoro npocrpascrsa. Mmenso stn csoiicrea
MOuBbLl ONpeAesfiOT OCTATOUHOE Cojep:aHune BJjarH B 34 nocie ee
NocneA0BaTeNBHOr0  JAPEHHPOBAHNUS, BOAOYAEPIKHBAIOWIHE CHJALL 1
TENJIONPOBOJAHOCTE CHCTEMBI TBepjad (aza nouBbkl — MOUBEHHBWI pac-
TBOP.

Jasucumoctb ¥I'B ot iy na ray6une 20 cM OT NOBEpPXHOCTI, BHI-
paeHHad KpusbiMu THna runepboan [92], cBuaereascryer o0
yMenbulenny sogooriaun ¢ noumennem YI'B u f,. Iloposoe npoct-
PAHCTBO JEPHOBO-NMOA30JHCTON MOUBLI CJOMKEHO KPYNHLIMH BHYTpHAr-
peraTHbIMH mopamH, a ee BepxHero cJjos (0—40 cm) — eme H kpyn-
HbIMH MeKarperaTHeIMH MNOpaMH-KanajaMn. B HuxHel uactu npo-
duiaa MmexarperaTHas NOPO3HOCThH HE Bhipa)eHa H3-3a OTCYTCTBUA
YCTOHYNBOH CTPYKTYPbLI, MO3TOMY OCHOBHAH POJIb 3/1€Ch NMPHHAJLJEKUT
KpYVIHLIM MeMarperaTubiM nopam-kananaM. Hecmorps Ha BHIcOKyIO
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NJIOTHOCTH Cynecuanoii Noysbl AHaMeTp nop jaocturaer 1—3 MM, uTO
oObAicHeTCA HenpaBHAbHON (QopMOll  NEPBHUHBIX  (371€MEHTAPHLIX)
YACTHIL, CJAAraloUX arperarsl. ,

[loporoe npocTpancTBO AAJI0BHAJBHON  JYrOBOH  CYTJHHHCTOMN -
MOYBbLI HHOE. 3jeCh XOpOoll0o pPasBNTHl W MeXarperaTHwe, W BHYTPH-
arperaTHble T1OpbLI; arperathl NMPOYHLIE, a MNOPH MPeHMYIIECTBEHHO
medaxne (1,0—0,1 mm). ChreposaTenbHo, HCXOAM H3 ONMHCAHHBLIX OCO-
GeHHOCTEII MOPOBOro MpOCTPAHCTBA, pasMepa H KauyecTsa Mop 3THX
ABYX NOYB, MOMKHO N0Jaratb, YTO BLIMOpaXKHBAHHE BJArp H3 Kpyn-
HBIX TMOP CynecuaHoil NOuYBhl MPOHCXOAWT 3HauUHTE bHO OwiCTpee, Mo-
CKOJBKY BOAOV/Aep/KHBAIOLLHE CHJAL B HHX HHZKe, YeM B MEJAKHX TMo-
pax cyranHuctoil nousul. BausHue orpuuaresbHbiX TeMmmneparyp Ha
CTPYKTYPY I HexoTopuie ¢du3anueckne cpoiicTBa nokasanul B paborte
[77].

C apyroit cTOpoHbl, MOTOK BJarn M3 I'B B yCJ0BHAX BLICOKOI
oOBOAHEHHOCTH MOPOBOrO NPOCTPAHCTBA MO KPYNHBIM nopaM Xapak-
Tepuayercss Ooaslied ckopocThio. Takoe npeactapicHHe NOATHEPHK1a-
ercs, Hanpumep, saunuimu Hlamanepa [91], B coorsercTBHM ¢ KOTO-
PBIMH CKOpPOCTb KanHWJJsfipHOro mnotoka BJjarn u3 ['B yMeubliaercs
¢ yBesuyeHHeM dpaxkuuil TAHHL, NPHBOAAUIHM K YMEHBIUIEHHIO JHa-
merpa nop. Cxopocth noroka BJjaaru Ha Bouicote 80 cm or ¥IB co-
craspsa (Mo ero AaHHbIM) B ranuucToi nouse 0,2 Mm/cyT, a B necua-
Holi oHa B 1,4 pasa Bbile.

CpasHenne munTeHCHBHOCTel nouuxeuus ¥I'B B nusnmerpax 5 u 6
(0AHa M Ta JKe noYsa) NOKa3biBaeT, 4To B JH3HMETpe 5 oHa 3HAYH-
TeJbHO Bhile. IDTO ABJeHHe MOMHO 0OBACHHTH KAk PAas3/IHuHON MOILL-
Hocthio ['B, Tak n Tem, 4To B JIH3HMeTpe 5 BOJAOHOCHLIM FOPH3OHTOM
ABJAETCH YaCTh MOYBEHHO-TPYHTOBOro mnpoduafd, CH0KEHHOrO MEIKO-
3ePHHCTHIM MecKoM, a B Jausnmerpe 6 — mecuaHo-rpaBHiiHas 3acbinKa
(MowHOCTBIO OKOJO 36 cM). B cBA3H ¢ 3THM MOXKHO TIPEANOJOMHTS,
4TO B Jau3nMerpe 6 CKopocThk nocrynieHuss Baarn w3 I'B  uepes
buabTp B nousy HHKe, ueM B JusuMerpe 5, rae [I'B  uaxoasartcs
B CpPaBHHTEJLHO OAHOPOAHON necyaHofl Toawe. CHHMKEHHE CKOPOCTH
ABHKEHHSI BJlarn B JH3HMETPe O MOMKeT 3aKJW4aThbesi B HAJHYHH
cBoero pojaa Oapeepa Ha rpaHile KOHTaKTa CJof Necka W MJAOTHOTO
puawTpa. Bmecre ¢ TeM ¢ noumiKenwem VI B B npeneaax ApeHax-
HOIl 32CHINKH CKOPOCTh ee BOCXOAfILero noToka Tak»Ke J0/13KHa YMeHb-
WATLCA, NOCKOJBKY BJArONPOBOJHOCTL  JIPEHHPOBAHHON €8 uacTH
Oyner HHXKE, UeM B necuaHoil Tojlue JausuMerpa 5. Anajoruvmas CcH-
Tyauusa Habaw01aeTcds it nNpH CpaBHEHHH HHTEHCHBHOCTEH NOToKa
Baarn u3 I'B B ausnumerpax 2 u 3.

Pacxoa saarn I'B K ¢poury npomepsanns obychosien ofHOBpe-
MeHHo rpajanentTamu Py n fy. Ycranopmeno [10, 82], uro rtemnepa-
TYpHas 4VBCTBHTEJbHOCTH Py B uHTepBase [y =6... 60°C moxer
OuiTh 3HaunTeabHON. Pacyers HHTEHCHBHOCTH NOTOKOB BJarn H na-
pamMeTpos BJaaronepeHoca NpoBeaeHL B NOYBEHHON TOJILEe, OrpaHH-
HenHoi cpepxy ormetrkoil 50 cm, a cuuay YI'B. Bepxusas toauia mnc-
KJAKOUeHa "3 pacuyeToB B CBA3N € HapacTaHHeM BO BpeMeHn cJos
npoMepsanua M H3-3a onacenus HeHajaemuoctH HHdopmaunn o Py



B npomep3aiouieM cjoe. B coorBeTcTBHE ¢ 3THM MoliHocTh 34, B KO-
TOpOil NpoBeeHLl pacueTn MapaMeTpos BJjaronepeHoca, H3IMEHANACH
B Teyewue- nabaoiaennii s npegenax: 75—110, 50—73, 117—124,
42—130 u 42—86 cm B ausumerpax 2—6. 3unavenns P, npuseleHbl
B taba. 4.11.

Auaana naunsix Taba. 4.11 cBuAeTeALCTBYIOT O TOM, 4TO Py no-
HiKaeTcs ¢ nouumenuem fp, n ¥YI'B. 3aBucumocte Py (fy) — runep-
Goanveckoro Tuna [92] — ceuaereancTByer 0 -HanboJee  CHJALHOM

TaGanua 4.11
JNlunammuka norenunana saarn Py, (klla) s amanmerpax s 3umuHui nepuon 1984 r.

FayGuna (cu) ananmerpos (1)

[lata , e P
“;énL_ JL2 7.3 J1.4 .5 L6
JAEaHi

B 125 Ll 100 50 150 i 150 50 10
18.01 —37|—0,9| 3,3 —7| —5,8{—0,6| —3,5|—0,5| —3,7| —0,7
EE.DI _3|9 ""_n"g _'_'3-.'3 _T _ﬁ|{] _'{]15 _'312 _—'ﬂ‘? _314 == U.ﬁ'
97.01 | —3,7|—0,7| —3,5| —6| —6,4|—0,9| —3,3|—0,6/ —3,5| —0,6
30.01 | —15,8|—1,0| —13,0| —7 —8,6|—8,8/—12,1|—0,8(~—10,0] —2,7
1.02 | —38,1|—1,2| —30,0| —9 | —24,6|—0,8| —34,3|—0.8|—30,3| —3,7
3.02 | —47.3|—1,2| —37.0| —10 | —30,0{ —1.,0|—45,1 |—2,1 | —40,0] —4.8
6.02 | —49,0|—1,5| —40,0| —18 | —48,7|—1,3|—46,2| —2,7|—43,1 —5,7
8.02 | —s1,0]—1,7| —47,9| —19 | —52,0{—1,5|—49.8| —4,4| —43,7| —7.8
10.02 | —54,7|—1,8| —53.2| —20 | —56,0| —1.8|—51,7| —4.,5|—15,2 —8,5
I15.02 | —s6.,0| —1,8| —53,5| —25 | —57.5|—! .8| —52,1 | —4,8|—48.0|-—10,0
91.02 | —s5,0|—2,0| —53,0| —27 | —58,0|—! .8} —52,7| —5,6 | —48,5|—13.7
27.02 | —54,0|—2.,5| —53,5| —32 | —58,5|—1,9|—54,7| —6,7| —48,9|—16,1]
6.03 | —53,2|—3.,3| —54,0| —34 | —57,1|—1,9|—57,3| —6,5|—49,0|—19,7
11.03 o —3,3| —54,0| — —55,2|—1,9|—56,8|—7,5|—49,0|—24,1

BAHAHHN f, HA Py, B yCJOBHSIX BhicOkoro crosuusa I'B. Bausuue TBep-
noit as3ul mousLl 3jech npoaABasercd caabo, NOCKOJbKY HHIMBHIY-
anbHLle CBOHCTBA NOYB CIVIAMKEHbl, CHHBEJHPOBAHLI BHICOKHM COAEp-
sannem paarn B noyse. Coaepxxanne saaru B caoe d0—60 cm, T. €.
Ha BepxHeil rpaHuile pacyeTHoil Toaum, cocrasuio 18 ¢espaas: 33,
36.9, 14 u 15%, a 11 mapra— 28, 29,6, 2 u 5,2 % COOTBETCTBEHHO
B ansumerpax 2—6. C yuerom cojeprkanus paarn npu HB B 3TOM
caoe (26—28 % B aamosnansioil 1 8—9 % B JepPHOBO-NO/A30./HCTOIl
MouBax) NPHXOAMM K BbLIBOJY O TOM, 4TO 3Ha4YHTE/bHLle MOTEpPH
Baard n3 3A umelor mecto JaHwe B Jn3nMerpax d u 6. Tem He menee
snaueinss Py BO BCEX JH3HMETpax HaXOAATCH B JIOBOJIBHO Y3KOM
uurepsase — or —48 no —52 klla.

Taxoit xapaktep HaMeunenusi Py 00yCa0BJICH PasaHuHbLIM BKAZLOM
rHApo(H3NYECKHX CBOHCTBE (Marpuull) H TEMOEpPAaTYypLl  [OYBbLL.
C ymeHblueHneM cojepmannd Baard (Ha OAHO B TO iKe 3HAUEHHE
p obenx nousax) BJAHAHHE MaTpHILLI CHJIbHEE CKA3BLIBAGTCH B CYIJH-
HHCTOM NMOYBE NO CpaBHENHIO ¢ cynecyanoil. Bmecre ¢ TeM, MOCKOJBKY
B cynecyaHoil nouse 06GBOJAHEHHOCTb [OPOBOrO NPOCTPAHCTBA HILNKeE,
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yeM B CYFJHHHCTOIl, BAHAHNE [ Ha Py B nepBoil H3 HHX TaxKe BLIlle
no cpasHenuio co sropoil. B nwxneil wactu 3A yseanuenne Py 3a-
METHO MEHbIIE, YeM B BepxHei, uTo o0BACHACTCS KAK MEHbUINM rpa-
aHeHToM [, Tak u DoablUHM cojepiaHHem Baarn (B cBa3H c¢ Oans-
kuMm YIB). Cymmaphas HMHTEHCHBHOCTb noroxka saarn ([¢) uepes
pepxHiow uacTh 3A nanbosee 3HaunTeabHA B JAH3HMeTpax D M 6 3a
nepuoa ¢ 18.01 no 27.01 n cocrasaser!,2—54 MMm/cyT, a MHHHMA.Ib-
iasi — B ausnmerpe 4 (0,5 mm/cyr). B ansumerpax 2 u 3 [, cocras-
aster 0,6—0,9 mwm/eyr (rada. 4.12). C nounxennem f, u ¥I'B nuren-
CHBHOCTB NOTOKd YBEJHUHBAETCS, 10 Kpafineit sepe, j0 Tex nop,
noka I'B pacnoJozenns B NOUBEHHO-TPYHTOBOH Toauie. B nHavanbHBbIl
nepHoj, Xapakrtepusyemulii Bwicokum &I B, HHTEHCHBHOCTbH NOTOKA
Baaru, oGycaosiennasn rpaaventrom Py (fp), 3HauynTesLHO BhIIIE M-
TEHCHBHOCTH TIOTOKa, o0ycJoBjaenHoro rpaauedtom [In(/:). Bnoaxe
eCTeCTBEHHO MIPeANnOI0KHTh, UTO ABHMKeHHe Baarn or ['B k ¢pouty
npoMep3aHnsi OCYIIECTB/AAETCA KAK B ZKHJIKOM, Tak M B mapoolpas-
HoM coctosinn. I[lo Muenuio M. JI. Kaawomxuoro u K. K. [lasaosoi
[50] , Bkaaja napoolpasHoro NOTOKa N0 Mepe YBeJHUeHHH JbJHCTOCTH
pe3ko cokpauiaercd. [lpn ymenswennn csoboanoil MOPHCTOCTH 10
0,1—0,2 napooGpasublii mepeHoc cTanopnTea npenebpesnumo mal.

B naaseeiimem ¢ noHuxenuem fn, ¥I'B n kanunaspHoro noren-
iHaja poJib MOCJ€Hero BO BJaronepeHoce CylleCTBEHHO BO3pacTaert.
ITepnoja BpeMens, B TeueHHe KOTOPOro OCYLIECTBJAETCH CMeHa npeH-
MVLUIeCTBEHHOro AelicTBua JABHMKYIIHX cHa (AP, n Afly), B ansumer-
pax pasJaWueH, uTo CBA3aHo ¢ ocobennocrami crpoennss 34 u ee
MOLLHOCTRIO. B amaumerpe 6 ¢ camoro mnawana nabJalojennii pacxoj
BJard noj jeiicreBieM AP, HeCKOJbKO BHILE, YeM Noja AeicTBHeM
Aty (raba. 4.12). Cpapnenne pacxofos BJjard, 00yCJOBJEHHLIX COOT-
BETCTBEHHO TIpPajHEHTOM NoTeHUHaj a W TPajAHEHTOM TeMnepaTypsl
NouBbLl B JAu3uMeTpax 5 W 6 (¢ oauHakoBLIM HeXxoauwiM ¥ITB), couje-
TEJALCTBYET O 3aMeTHOM HX pasanuuu. B ausumerpe 5 npesniuienue
I, nan [ nabaopaercs ToJAbKO BO BTOpoil  noJosHue d¢espans,
TOrjla Kak B JH3HMerpe 6 [, M [, npakTHUECKH Majo pasinyaloTcs
¢ camoro Hauana wabatopennit. Ilpuunua storo, no Beeil BHAHMOCTH,
3aKJI04aeTcsl B TOM, YTO B YCJOBHAX NPEIeJbHOI0 YBJAAMNHEHHA H
MaJqoit momuocrn 3A ausumerpa 6 (100 cm) npoucxoaur Gogee
CILIbHOE® OXJaMKIeHHe MOYBL, M 3TO NPHBOANT K 0oJiee HHTEHCHBHOMY
pacxojay BJaarud k (poHTY npomMep3anns,

Taxnm obpazom, B MajgocHexHble u coBceM OeccHesHLe 3HMINE
nepHoaL cymmaphniiti pacxoa saaru u3 34 B I'B x ¢poury npomep-
3aHus JOCTATOUHO BeNHK, MAKCHMabHbLie 3HAYEHHH pacxoja Moryr
aocruratbh 9—6 mm/cyr. B nauaasHuiii nepHos (nepea npomepsanuem
MOYBLI) HHTEHCHBHOCTL NMOTOKA BJaarl, oO6GYCJIOBJEHHAA [PaiHECHTOM
TeMMNepPaTypbl NOUBLI, 3HAYHTEIBHO BbLIIe HHTEHCHBHOCTH NOTOKA
BJaru, BLI3BAHHOTO TrpajMeHToM norenunaaa, B jajasbHedwem no
Mepe ymenswienuss ¥I'B, nonmnaenusa Ttemnepatypul M noTeHunaJga
POJIb NOCJIeIHEro BO BJIATONEPEIoce CYILEeCTBEHHO BO3PAaCTaeT, HHTEH-
CHBHOCTE MOTOKa BJAarH Moj JAeHCcTBHEM rpajiHeHTa NoTeHllnaja cra-
HOBHTCH BLIE HHTEHCHBHOCTH TepMoliepeHoca.
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4.6. BnaroobMeH B cMcTeMe rPyHTOBbIE BOJbl—30HAa ajpauHH—
armocepa

Buisisaennoie obllHe 3aKOHOMEPHOCTH ABHIMKEHHA BJard siBAfOTCA
HeoOX0AHMBIM H AOCTATOUHLIM YCJAOBHEM /A [O3HAHUA MeXaHH3MOB
ee nosejeinss B mouse. Oanako npoTeKaHHe 3THX 3aKOHOMEpHOCTEH
B NPHPOAHLIX YCJAOBHAX OC/IOKHACTCH, ONOCPEAYeTCs BJHAHHEM pas-
HOHanpasJeHHbIX norokos saarn. IlostoMy aas Gogaee raybGokoro no-
3HaHNA 3aKoHOoMepHOcTeH (OPMHpPOBaHHA BJAarn B TAKOH CIOMHOH CH-
cTeMe, Kak CHCTeMa TIpPyHTOBLIE BOAbI — 30Ha aspauHH—atrsochepa,
AOMNOJHHTEJBHO HCMNOJb30BAH MeToa BOAHOro OajaHca, OTpaXKaloUHH
COBOKYMHOCTb BCeX MOCTYI/IEHHI BJjard B NOYBYy H €e pacxo/los.
BuMecre ¢ TeM MB HE OpeciaeayeMm ULeaH HcecaeloBaHus sojaHoro Oa-
JaHCa K4K TAKOBOrO, HO TOJIbKO JHIUb OOLIHX 3dKOHOMEPHOCTEH ero
# ocobenHocreit BaarooOMeHa B cHeTeMe, OCHOBAHHBLIX Ha anaJuse
cooTHowenns AW, —AW, +AH u —AH. 31 3akoHOMepHOCTH
HMEIT, ¢ Hauwe# ToukH 3penusi [83, 85, 88], cyuwecrBenHo Goabluee
3HaueHHe, YeM KOHeUHble pe3y.JbTaThl pacuerToB BoaHoro GaaaHca,
MNOCKOJIbKY OHH JIeXKaT B OCHOBe NO3HAHHA YCA0BHII (opMuHpoBanus
BOLHOrO peiHMma Moyvs NoA30HLI 0KHOH TaHrH ¢ OJH3KHM pacnoJjoike-
Hiem ['B N CpaBHHTEJbHO BBICOKHM aTMochepHbM yBJIadxKHEHHEM.

B nceaesoBanHAX HCIOJB3OBAHLL JH3HMETPhHl, OIHCAHHBIE paliee
(cm. pasa. 4.2). OcHalleHHe HX TEH3HOMETPAMH MNO3BOJHJIO NPOHM3-
BECTH pacueThl MOCTYNJIEHHH H pacxolos8 BJarH B OTAEJbHBIX CJIOAX
noyseHHoro npoguas. BaaxHoCTe nMoYBL, a 3aTeM M ee 3anacel onpe-
AeasJH ¢ Hcnoab3dosanHeMm OFX. Hecneposanua NpoBOAMAH Ha pas-
JHYHLIX THNAX AJAJIOBHAJBHLIX  (MPEHMYINECTBEHHO CYIJHHHCTOrO
rpaHyJOMETPHYECKOro COCTaBd) H AepPHOBO-MOA30JHCTBIX CynecyaHbIX
Mo4B, pacnpoCTpaHeHHLIX B JOJHHE cpexnero Teuenns p. Mocksul
(Oannuosekuit p-u Mockosckoil 06.1.).

ITpuxoanoii crarteeit BoAHoro  GajaHca ABASAIOTCS  OCAJAKH,
a pacxo/lHOH — 3BanoTpancnupauusa. Yacte 0CaAKoB, HOCTYNHBIIHX
Ha MNOBEPXHOCTb NOYBLI, AKKYMYJHpyeTcs nocjepdeil, apyras HX
4YacTb (B cayyae oOHAbHLIX OCA/JKOB) AOCTHraeT 3epkaJa IPyHTOBLIX
BojA. B pesyasrarte samorpaHcnupauny 3anacul Baard B 34 yMeHb-
IIAKTCA, BOCNOJHEHHE HX OCYLLeCTBJAAETCH He TOJbKO 3a CHeT ocaji-
KoB u noausos ([T0), no u 3a cuer wucnapenus (pacxopa) [IB.
C yuerom 3THX 3aMmeuaHuil ypapHenue BoAHOro 6ajganca JAH3HMETpA
MOMHO 3aNHCaTh Kak

E.=0C 4-T10 == AW <+ AH. (4.17)

Jnak («—») npu AW u AH o3Hauaer pacxop BJArH M3 MOYBHI
(nau H3 34) u rpyHTOBLIX BOA, @ 3HAK «nJioc» («-+») — COOTBETCTBEH-
HO akkymyasauuio. [Tpu pacuerax no gopmyne (4.17) —AW u —AH cym-
MHpyioTea ¢ OC, a +AW u +AH BbeuHTaIOTCH N3 HHX.
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4.6.1. Akkymynsauus, pacxop v Banaxc enarm
B CMCTEME TPYHTOBLIE BOfbl—30Ha alpaynu—aTmocgepa
[EPHOBO-NOA3ONMCTOR M annioBManbHOM nNYroBOH NOYB fIM3MMETPOB

Pacemorpum cuauana cootsowenue =AW w =AM B ycaoBusax
KoMIeHCaunonHoro pexuma I'B wa npumepe 1979 r; 3skcnepumeH-
TajbHEle Aauible npeacTapiedsl 3 Tada. 4.13—4.14 u na puc. 4.8.
Kaxcioe w3 3HaueHdil  (AexkaaHoe, MecAupoe W 3a  Bereraimio)
+AW n =AH tadn. 4.14 (1 anasornuneix TabaHL 3TOH raaswul) OT-
paiaer KOHeUHLI Pe3yJbTAaT COOTHOMIEHHA AKKYMYJISIIIHH H PAcXol0B

Tabmua 113
Mecauuiie cymMMbl OCAKOB W OCALKM 3il BEre¢TALMOMMLIE MepHoaw 1977—1883 rr.

CyMMa OCATKOH, MM B iy EL‘:.EH]".IH.!—
lon 38 V— IX, }-Ié::t';;u,:,
vV Vi Vil VIII IX L) HEHILE
1977 83.8 67,6 53,4 39.5 48,0 202.3 0,95
1978 49 .8 82,1 82,5 70,6 86,9 ar1.9 1.1
19749 30,7 28,1 143,6 65,0 s 390,3 1,04
1 986 87 .8 123.0 127, 4 91.9 00,3 480 ,6 1.64
1981 30,8 71 .4 32,0 11,9 142,0 388, 1 ¥
1982 48,1 64,7 120,9 ol,.7 18,7 334,1 1,1
1983 7.0 q9,7 60,6 36,9 56,0 260 ,2 0.87
Cpeanee 54,0 58,5 80,0 80,0 50,9 323,4
MHOO/IETHE S

BJAarH 3a onpejejeHHblil nepHoj coorTBercTBeHHo B 3A (L£AW) u
g I'B (=AH). Ounn xapakTepHayioT HanpapienHe ¢opMHpOBAHNHSA
BOAIOro pexuma nouBk U ['B (yKasuBalrT HA NMPEeHMYUIECTBO AKKY-
MYJIALAIE HJAR pacxoja BJard), soAupiii Gaganc cueremn I'B—3A
(HaKONHTE IbHLIH, KOMIEHCAUMOHHBLIA # JAp.) H ocobeHno BjaarocoOMeH
B CHCTEME B 3aBHCHMOCTH OT VCJoBHE nmpupoaHoii cpeabl. Mexonsa wu3
cymMm OC, BeretrauHOHHBIH NEpHOA 3TOro roja B  UEJOM CJejyer
OTHECTH K BJANHOMY, OJHAKO Mail N HIOHb OKa3aJHCh 3aCyULIHBLIMH
(36 1 28 MM COOTBETCTBEHHO).

Anaius ganusix Tata. 4.13—4.14 u puc. 4.8 CBHAETENLCTBYET
O TOM, 4YTO NpH BBHCOKMX Mecsuubx cymmax OC pacxoj BJjarun H3
3A u I'B 3ameriio Huxe akkymyasgunu. Tak, Hanpumep, B HioHe Lo
cocraesuaa 55,3; 574 u 58,1 MM B au3umerpax 4—6, a pacxoa Baarn
us 3A n F'B: 183 u 89 MM, 183 u 10,9 MM u 15 u 15 MM cooTBer-
creenno. OTcioga cyMMmapHas A0asd ITHX cocrasasiiouux E£¢ J10oCTH-
raer B Jausumerpax 4—6 49, 50 u 51 Y, cooTBeTCTBEHHO, T. €. OKOJO
MOJOBHHB MeCAUHOro pacxoaa saaru wa £.. Jdoasa pacxojaa saard H3
nmoysLl U I'B B 3BanoTpaHCHHpALHH, HCXO0AA H3 NPHBEJEHHBIX JaH-
HbIX, pocTHraer 26—32 9% u 16—26 % (e 3apncumoctn or ¥IDB) co-
OTBETCTBEHHO, a aJas akkyMmyaauun Biaarn: 19—229% B 34 u 12—
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Tabauna 4.14

JHAUCHHS INeMEHTOB BoaHOro Gananca (mm) B ausumerpax (J) c neproso-
NOA30AKCTON cynecyanoi noupoi. 1979 r.

J1.4 JI.5 JI.6
Hexkana OC mm
=AW ‘ +AH ‘ El: +AW I Al ‘ E,_m + AW ‘ & AH I EE
Maii
1-57 21,3 | +4,0| 4+3.,3| 14,0] 4+6.0|] 4+3,0] 12,3] +4.,0| 44,0} 13,3
E-H l]p'q' _""‘1|'} _!‘.D Iﬁlli "_'21.{] —l-.n 11,4 "'-Itﬂ _llﬂ !3.4
37 3,0| —8,0| —3,0| 14,0 —7,9| —3,1| 14,0| —6,0| —3,5| 12,5
v 3%,7| —8,0| —0,7| 44,4| —3,9| —1,1| 40,7 —3.0| —0,5| 39,2
Hiones
1-7 10,8 | —8,0| —2,0| 20,8 —7.,1| —3,0| 20,9| —6,0| —4,1| 20,9
E'H 131.2 _5 '3 _'3.": 2] |g _51-[] _3|g 22.1 _-'1'1.[} _"'419 221]
3-1 4,1 | —5,0| —3,5| 12,6| —6,3| —4,0| 14,4] —5,0| —6,0} 15,1
v 28,1 {—18,1| —8,9| 55,3|—18,4|—10,9| 57,4|—15,0{—15,0| 58,1
Hioab
1-a | 51,5 [+10,5] +4,5] 36,5(413,0| +5,0| 35,5(+10,0| 45,0 36,5
2-9 43,7 | +8,0| +5,0| 30,7 |4+10,0| +6,3| 27,0| 4+9,5| 4+7,0| 27,2
3-1 48,4 | 4+8,5| +7,0| 32,9| 48,0} 4-8,4| 32,0| 4+6,0| 48,9 33,5
PXT 43,6 [+27,0 [416,5 [100,1 [431,0[419,7| 92,9 |-++26,5 |[420,9| 97,2
Asryer
['ﬂ 13|] _"3‘1ﬂ '—I-|{I ]?tl _3.{.} _I-uﬁ |?|] _"l-.ﬂ _312 l?.a
2-9 28,0 | —0,5| —1.4) 29,9 41,01 —1,8| 28,8 4+0,5| —1,5]| 29,0
3-1 23,9 +2,1| —2,3| 24,1 | +2,0| —2,9| 24,8] +1,0| —2,5] 25.4
El"-'” EEI,D _"1."1: ‘_""1.?. ?I.I ﬂ,ﬂ _51? Tﬂ',? +ﬂ+5 _'?.2 ?11?
Centalps
]'H 1D|ﬂ _3,[} _'4-;'-] l?.ﬂ _3.{] _Epﬁ IEqD _'4|ﬂ _41.| IE'I-I.
2-5 44.8 | 47,0 +2,8| 35,0| +6.0| +2,0| 36,8| 45,7 +4.9| 31,2
3-8 23,1 | 4+2.,9| 45,1 16,1 | 4+5.7| +6,3| 11,1| 43,0 47,5] 12.6
Tix 77,9 | +6,9| +3,9( 67,1 | +8,7| +5,3| 63,9| +4,7|+11,3| 61,9
Zv—ix |350,3 | 46,2 46,1338 |+17.4| 47,3326 |<412,7| +9,5(328

10 9% B I'B. OrHowenne pacxona Biaarn u3 3A u I'B xapaxrtepuay-
erca snavennsimu: 2,0; 1,7 n 1,0 B ausumerpax 4—6. Ouun cBuaereb-
CTBYIOT © TOM, YTO C yMeHblieHHem MmouiHocth 3A jpoas I'B B E;
yBeaHuHBaeTcs, a pacxoa Baark W3 3A ymeHbuiaercs, H HaoboporT.

B ceursibpe, xapaktepHusyemMoM CpeAHHM 3HaueHHEM CYyMMbl
OC, akkymyasuust snarn B-34 u I'B npeBaaupyer Haj pacxoiAHbIMH
CTaTbfiMH, YTO YKa3blBaeT Ha BLICOKOE COjJeprkanHHe 3jech BJaru
(okono HB). HaubGosee uerko 9ta 0Co0eHHOCTH [NPOABJIACTCH BO
BaaxHoMm uione (OC = 1436 mm): E. cocrasasier 100, 93 u 97 mwm
COOTBeTCTBeHHO B Jusumerpax 4—6. B ueaoMm KoauuecTso akkymy-
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JHpPOBAaHHONW Baarn B 34 nonuxaerca, a npupautende I'B Bospa-
CTaeT ¢ yMeHbluenHem wowsocTH 34, oaHako He Bcerja. OTHolle-
Hue +AW : +AH B uwioae cocrapaser 2,6; 1,6 n 1,2 no nusumerpam,
YTO CBHAETEJbCTBYET O 00JblIeil akkymyasunn Baarn B 34, uem
B I'B. Cpauenne cymm OC w E; B pasiuyHble No VBJAAXKHEHHIO Ie-
PHOJLI YKa3LiBaeT Ha TO, YTO B 3aCYLUJHBBIE MeCAlb! (MJAH Jexajibl)
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F. npesvimaer cymMmy OC, Bo BaaKnuie — HaobGopor. Hpyras oco-
GeHHOCTb COCTOHT B TOM, 4TO B NepBLIX cayuasax Oasanc saaru B 3A
BCerja OKasLBaeTcs HyJeBHIM (C yYeTOM HEeBA3KH), a BO BTOPLIX
cayuasix (¢ mosuiuieHnoil cymmoii OC) — nanexo He Beerja.

. OTH COOTHOWEHHS NPHUXOJAHBIX H pacXojHbiX crareit GanaHca Ju-
3UMETPOB MOKHO OOBSACHHTL T€M, UTO BO BJakuble MEPHOALI HEKOTO-
pas uactb OC, ocobenno npu JMBHEBOM XapakTepe WX Bbillajenls,
TepAETCA C MOBEPXHOCTH JIM3HMETPOB nyTeM pasOpbisruBaHus n pac-
TeKaHHs 3a npejeasl npHeMHOH nx uacTH. [loCKONbKY NMOBEpPXHOCTHLIH
CTOK HENOCPEe/JCTBEHHO B JIM3HMETPax He H3MepsaJH, TO TepsAemas 3a
cyeT ero HacTh OCAAKOB NPHBOAHT K 3apbiiienuio £.. C yBeanueHueM
mecauHbX cyMM OC cymmapuwoii pacxon Bospacraer. Lean s mae
npu cymme OC = 36 MM £¢ B cpeaneMm 3a MeCAlL 10 JH3HMETpaM
¢ pasjnuHoii MoumtHocTeio 3A cocrapnaa okoao 40 MM, TO B HIOJIe—
okoJsio 96 mm (MomuHocTs 3A npu KoMmnencauuonHom pexnme [ B co-
craBasier 200, 150 u 100 cm coorBercTBeHHo B JH3umerpax 4—0).
CpaBuenne £, B JaH3HMeTpax € pasiHUHOH MOWIHOCTbIO JA NOKasbl-
BAET, UTO ee 3HaueHusi B OOJbUIHHCTBE C/JyYaesB pPasJjHualoTci Hecy-
IECTBEHHO, 4 HMeEIOUlHe MeCTO AOCTOBepPHbie OTJIHYHH He HOCAT CH-
CTeMATHYECKOr0 XapaxkTepa, YTO MOXKHO OOBACHHTH BLICOKHMH CyM-
MaMH M HHTeHCHBHOcTAMH OC. B 3TuX yCaOBHAX pas3jinyus Pacxo/ioB
I'B B kopHeoGHTaeMblil csoit nmouBbl (npH pasuuix VIB) koMmnedcn-
pYIOTCSl 3HAuUHTeNbHOH akkymyaauuei saarn OC B 3A Bo Bcex .-
3HMEeTpax.

Hecmorpss Ha 1o uto Mait # uioHs 1979 r. OBbIH 3acylIAHBLIMH,
GajaHc BJarH 3a BereTalMlo CBHJETEJLCTBYET O HEKOTOPOM HaKOIll-
Jaenun B 3A (B cpeanem 12 mMMm) u I'B (B cpeanem 7,6 mm).

Posb Bua pacrenuii u a3 ero passutus B cpaborke KK u B pac-
xoae I'B moxer GbiTh 3HAUMTEBHON, 0COOEHHO B APHAHLIX pPerHoHax.
Tak, nanpumep, no paunsiMm C. WM. Xapuenxko [138], npoBoauBuinm
.."]HEHMETI}HHCEHHE HCCJ/ICIOBAHHA Ha CEBEP!I{]M KEHI{EHE H B KESE}{-
crane, pacxo/ I'B HOCHT J0BOJIbHO BhipajKeHHBLIH BpeMeHHBIl xapak-
Tep, rie MakCHMyMbl €ro NpHXOASTC] Ha COOTBETCTBYIOULHE NMEepHOALI
pPasBHTHA pacTHTeJbHOro nokposa. C yBejHueHHeM MOLLHOCTH KOpHe-
BOH 30HL W TIJyOHHBL pacnpocTpaHeHHs KopHejl HHTEHCHBHOCTH cpa-
Gorkn KK u pacxoaa I'B Bospacraior. [las XJa0nyaTHHKA, BLIpallH-
BaeMoro B JuauMerpax c¢ ¥I'B = 1,3 M, MakcuMaiabHuii pacxoin I'B
HabJawjaercs B aprycre. [To vawnym ganueim (taba. 4.14 u 4.15), cun-
XPOHHOCTH MeMK1y t(hazaMH pasBuTHA CBEeKJL M pacxogoMm ['B ue na0-
Jiojaercda. IJTo ABJACTCA BIHOJIHE MOHATHLIM, NOCKOJIBKY B YCJAOBHAX
BLICOKOTO aTMmoc(epHoro ysaaxuenus W 00JblIOrO COMepIKaHUA BaArH
B BEPXHHX CJOAX NOYBLI KOpPHEBasd CHCTEMa OrpaHHYHBAaeT CBOA poceT
B IayOHHY, 12 H B CPEJHHX 0 YBJAMHEHUIO YCJAOBHAX €€ KOPHH KOH-
HeHTPHpYIOTCH B8 ocHoBHOM B caoe 0—30 cm (traba. 4.16). ¥Vpomait
CBEeKJILI 3aMETHO BhIlE TOMBKO B BapHaurte ¢ ¥I'B = 100 cM, B ABYX
Bapuanrtax (¥I'B = 150 u 200 cM) pasauuna B ypo:KanHOCTH, YUHTHI-
Basg Goablyio oHOKY nepecyera JaHHLIX, CJaelyer [pH3HATh Kak
HejocToBepHBbie. AnajornyHasg kaptuHa Habaiojaercsi B JH3AMeTpax
C aNJoBHAJIbHOH JYTOBOH CYTrJHHHCTOH NOUBOH.
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Komnencaunonustii pemuM I'B ausuMmerpos ¢ secust 1980 r. Ouux
H3MEHEH Ha IepeMeHHbill, KOTOpLI NojAcpKNBaAJN H B MOCACLYIOULHE
roaut. Hanbosnee oOnibHbIM N0 OCAAKAM OKAa3bIBAETCH BEreTallHOHHLIN
neproad 1980 r., a MunnmaJibHas ux cymMa nalJi0faercs B Bereraiti-
oHHbI nepuon 1983 r. (260 mm). [lockoabKy BererauHOHHBIE NEPHOLLE
1981 n 1982 rr. no ocaakam ABJAAIOTCA KaK Obl NPOMENYTOUHBIMH OT-
HOCHTEJABHO nepsBuix AByX JjeT (cM. tada. 4.13), orpadnunmes noapoo-
HEIM paccMoTpeHHeM ToJbKO AauHulXx 3a 1980 u 1983 rr. (rada. 4.17
n4.18).

Makcumaabnasi cymma ocaiakoe 8 1980 r. nmadaiojanacs B HIOHE
H Hiosae (cooreercTBeHuo 123 n 1274 mM), B Mae u aBrycre oHH Tak#xe
3HauHuTe bHbl (0x0j0 90 MM) M TOAbKO B ceHTAOpe 3aMeTHO MeHblle
(50,3 mMm). CoBMeCTHOE pacCMOTPeHHE JAdaHHBIX 110 JAH3HMeTpaM H 1o
rojaM noxkasnipaer, Uto akkymyaaunsa saarn B 3A n I'B Hamuoro npe-
BeliiaeT ee pacxoias w3 34 n I'B u cocrasaster 14... 20% 5 34
25...29% B I'B or mecAuHoli cymMMbl ocalkos. B mae oTHOWIeHHe
+AW : +AH cocrasaser: 0,8; 0,7 u 1,0; a 8 HioHe 2,2; 1,4 1 0,4 coor-
BETCTBEHHO B JH3HMeTpax 4—6. B mae agkkyMyasiluus BJard B pasJny-
moit no wmowunoctH 3A oxasalace [PakTHUECKH OJHHAKOBOWH (5,5—
5,9 Mm), a npupawenne I'B Builie B 4-M JuU3HMETPe O CPABHEHHIO HE
TOABKO € 5-M, HO H ¢ 6-M. OHOBpPEMEeHHO ¢ NPEeHMYILECTBCHHOH aKKy-
MyJisingelt Bjarg B Tperseil nexajge mas Habaoaaercs H HHTCHCHBHLIN
pacxon ee u3 34 B I'B.

¥I'B B TeueHne sererauronHoro nepuoaa 1980 r. nopuicuics B Jn-
suMerpax ao 163, 117 u 84 cM coorBeTcTBEeHHO, OTCIOAA MOWHOCTbL 3A
yMeHblHAack Ha 37, 33 u 16 cm B ausumerpax 4—6. Conocrasaenue
3HaveHnii akkymyauposanuoit snaru 8 34 u I'B ¢ ¥T'B cunereins-
cTeyer o0 OTCYTCTBHH Kakoi-jiHOO0 3aKOHOMEPHOCTH BJAHAHHA MOILHO-
¢TH 3A Ha akKYMVJAUHIO BJary B nouse W Ha npupauledue 5. Ype-
JHUEHHE MECAUHLIX CYMM OCaJKOB B HIOHE H Hioje obyc/oBijo 3HaUH-
TejbHOE yBeauueHne (uabTpanHouunx notokos B ['B, Gaarogaps
yemy otHouwenmne —+AW :-FAH B8 ausumerpax 4 u 5 YBEJAHUHIOCH,
a B Juanmerpe 6 yMmenblinjock. [IpHunHa 3TOro siBJCHHS 3akjloua-
ercd B TOM, 4T0 B Jusnmerpe 6 npu ¥7B = 84 cm KK nocriraer no-
BepXHOCTH nouBbl. B 3THX yCAOBHAX cojep:kaHHe MOYBEHHOH BJArd
coorBercrByer uutepsaay [IB — KB. Otciopna sanacul Baaru B 3A
NPHOJAHIKAOTCA K MAKCHMaJbHO BO3MOMHLIM. OAHOBPEMEHHO € 3THM
BLICOKASl BoJoHachiuenHocTs 3A obycjoBiHBaeT M BLICOKHE MOTEpH
OCaJAKOR C MNOBEPXHOCTH 3a cueT pasdpLISTHBAHHA H CTEKAHHH 3a mpe-
jdedbl ausuMerpa. Takoe npeicrtas/eHue ABafAercs B JAOCTATOUHOH CTeC-
MEeHH OMEBMANLIM, MOCKOJBKY B YCI0BHAX, Korda KK BHIXOIHT Ha 10-
BEPXHOCTh HJH HaXxofuTcs GJH3KO OT HEE, aKKVMYJHPYIOLLad eMKOCTh

MOUBLI CTPEMHTCH K HYJIO, @ CONPOTHBJCHHE BOJHOMO €07 NOJHOCTLIO
MPOMOYCHHOI TOJILIN PE3KO BO3pACTAET.

Hexonnwiit ¥I'8 B pereraunonnuiii nepuog 1983 r. B ansnmerpax
4 u 5 (163 u 120 cM) npakTHYeCKH He HM3MEHHJCA OTHOCHTEJIbHO
1980 r., a 8 au3umMerpe 6 oH nosBbicHACA J0 99 cM, T. €. 10 HCXOAHOrO
VPOBHS npu KoMmneHcaunnoHHom pe:mxume. Mai 1983 r. Onin sacymin-
BhiM (7 MM), MakCHMaJbHOE KOJHYECTBO 0CaJKOB BLINAJO B HIOHE
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TaGauma 4.17

3navennn saeMenTOB BOAHOTp Gaaawca (Mm) B Ansumerpax (J1)
€ AEPHOBO-NOA3OIHCTOHR cynecuanoR nousow. 1980 r.

J1.4 J1.5 | J1.6
Jexaaa 00 uv
Lawl :.m| E, i.mfl +_.Mf| E, :.—.-‘\.W-'] -.-_:'LH\ E.
Mail
1-8 33,7 | +3,1| +1.2| 29,4 43,0 +1,9| 28,8| +1,9| +4.3| 27,54
Q-5 47,2 | +8,1| +9,3| 29,8| +7,3| +9,1| 30,8] 4+5,4| +7,9| 33,92
3- 6,9 | —5.,3| —2,9|15,1| —b.0| —3,9| 15,8| —1.,8| —6.7| 15,47
v 87,7 | +5,9| +7.6| 74,3| 45.,3| +7.1| 75,4| +5,5| 4+5,5| 76,83
Hionb
]'H 2]14 _"1:.? _-nrg 2?.[:' +I|E' +3|E Iﬁl"i +'D.|-9 +3|g IE'|E'E'
2-1 20,7 | +4,3| 4+3.2| 13,2| —2,0| +1.0| 21,7| +1,5| +2,9| 16,31
3-5 80,9 |425,56| +9,0| 46,4 |424,3|412,4| 44,2 |414,2|4-29,4| 37,38
hTT! 123,0 |+25,1|411,3| 86,6|424,1|416,6| 82,3 |+16,6 |436,2| 70,27
Hwoie
1-51 80,4 |+14,5] +2,4| 41,9|411,9|+25,9| 42,6 +7,8|+30,3] 42,33
9.9 37,8 |4+10,3|+12,4]| 14,8|+410,6|+11,8] 15,4| 44,0[+17,2| 16,64
3-a 9,4 |—25,6| —5,1| 40,1 |—20,1| —4,8| 34,3| —2,3|—10,7| 22,49
Tl 127,6 | —0,8|431.6| 96 8| 42,4|4+32,9]| 92,3| 49,5|+36,8| 81,36
ABrycr
1-# 26,0 —0,4] —0,3]1 26,7y —1,7| —!.,0| 28,7| —2.,8| —3,1| 31,97
2-9 43,8 | +6,1| +2,5| 35,2| 45,1 +4.1| 34,6| 4+3,9| 45.0| 34,9
3-4 22,1 +4,3) +1,3| 16,5 4+2,9| 4+0.,8| 18,4 41,1 —1,1] 22,0
Tvin 91,2 |+10,0| 43,5| 78,4 +6,3| +3,9| 81,7 +2.2| 40,9| 88,8
Cenrabpb
I"H: 4213 +5|3 +4.T 3215 +E|ﬂ +E‘p5 Eﬁrﬂ +T|3 +?|g 2?.[
2-51 a6 | —2,1| —2,3| 8,0| —1,3| —2,3| 7,2| —1,6| —5,7| 10,9
3-5 4.4 —2.,91 —2,0| 9,3| —3.,1| —2,0| 9,5] —2,4| —5,3]| 12,1
Zix 50,3 | 40,1| +0,4| 49,8 43,6| +4.2| 42,6 +3,3| —3,1| 50,1
Zy_ix | 480,6 |+440,3|454,4 (386 |4-41,7|+64,7 374,2|437,1 |476,3|376,2
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TaGauua 4.18

JHauenHs INEMeHTOB BOAHOro Hananca (mm) B ausumerpax (J1)
€ JAEPHOBO-NOA3OIHCTON cynecyanon nowsoi. 1983 r,

J1.4 J.5 L6
Iexana O0C uM
AW | AN | E. | AW l A i E. | £aW ‘ £AH l E,
Maii
1-5 4,4 | —2,2|—1,2| 7.,8|—2,2| —2,4| 9,0| —3,5|—10,5| 18,4
2-}1 2.2 '_"':i'iﬁ '__11[' ?r? _311 __Euﬂ lﬂja '_4h5 '_-'B|5 I.E'I-E
3-7 0.4 | —7.,9|—1,2] 95| —6,1| —4,0]| 10,6| —2,3|—15,0| 17,7
T 7.0 |—14,6| —3.4| 25,6 |—I11,4|—11,4| 29,8 |—10,3|—34,0( 51,3
Hione
1-51 33,0 | 41,3 41,3 30,4 4+2,1| 4+2,2| 28,7| +3,0| +3,2]| 26,8
2-A 35,0 +2.2| 41,7| 31.1| +2,4| +3,1| 29,5| +2,8| 44,1 | 28,1
3-a 31,7 | +3.8| 4+2,4| 25,5 +4,0| +3,7| 24,0| 4+3,0| 4+5,9]| 22,8
‘Tt 99,7 | 47,3| +5,4| 87,0| +8,5| +9,0| 82,2| +8,8[+13,2| 77,7
HMiwons
1-s1 30,6 | +4,0] 43,0 23,6 4+4,0| 4+2,1| 24,5 4+3.1| 4+4,2| 23,3
2-1 18,4 | +1,8| 43,0/ 13,6| 4+2,0| 43,0| 13,4| 4+2,0| 44,0| 12,4
3-51 11,6 | —2.,0 0,0] 13,6 —3,4| —2,4| I7,4| —4,1| —5,2] 20,9
S 60,6 | +3,8| +6,0| 50,8| 4+-2,6| +2,7| 55.3| +1,0| +3.0| 56,6
Asryer
1-51 6,2 | —3,9{—1,111,2| —3,9| —1,9| 12,0] —3,7| —4,8] 14,7
2.4 13,2 | —5,0| —2,0| 20,2| —4,0| —3,1| 20,3| —4,50| —7.1| 24,8
3-a 17,5 | —3,8| —I1,0] 22,3| —2,3| —3,7| 23,3| —2,7| —8,4| 28,6
pYTIIT 39,6 |—12,7| —4.1| 53,7 |—10,0| —8,7| 65,6 |—10,3 |—20,3( 68,1
Cenrabpb
I'ﬂ []1” _-4I! _'I-|':-;I ﬁ-rﬂ _E,U —21| ?..[ _515 "'5.5 I.D.S
2.9 55,6 |410,7| +8.3| 35,6 |410,9|414,1| 30,6| 48,0 |+18,2| 28;4
3-9 0,4 —3,71 +1.71" 3.4 —4,1| 41,11 3,4 —3,2|—7,9| 11,5
Fix 56,0 | 42,9 +8,1| 45,9 +1,8|413,1| 41,1 | —0,7| +0,6] 50,4
Sv_ix | 260.0 |—13,3|+12,0|261,5| —8,5| 44,7264 |—12,1[—31,81304,1




(99,7 mm), a B viose n asrycre 61 w 37 MM coorBeTeTBeHHO. B cnazn
€ 3THM MaKCHMAaJbHBLIC 3HAYCHUA AKKYMV/ALHMH BJ4rH ocankos Hab-
JIONAIOTCH B HIOHE H HIOJE, B MAC JKe aKKyMYJAlHs NpakTHUECKH OT-
cyrersyer. Iloasi pacxona saarn w3 34 u I'B B ssanorpancnupaunn
cocrasaser 2—38 % (B oraesibubic mepuoawnt o 66 %) u 14—38 9
(B 3apucHMocTH ot ¥13) coorsercTBeHHo. Pasiuuns Meray pacxo-
AOM BJArH H3 pPAasHbIX JU3HMETPOBR HecyinecTsenHn (20—24 mM) nu
HOCAT CAYUaHHBLIR Xapakrep.

CpasnuBas AmnamiKki 2JCMCHTOB BOjiHOro fagaica B pasAHuHLIX
JIZIMETPAX  MpH  KOMIIEHCALHOHHOM H nepeMeHHoM pexumax I'B
(Tad.1. 4.19), MOKHO rOBOPHTb O TOM, YTO OHH XAPAKTEPHZYIOTCH NpaK-
THYECKH O/LHHMH H TEMH K€ 3aKOHOMEPHOCTAMH WX NposiBicHHS. [Ipu-
UH1I@ ITOr0 3AKJIOUACTCS NPEXie BCero B TOM, UTO YBEAHYECHHE YPOBHA
I'B npu nepeMeHnoM HX pCIKHME BO BCEX TPEX JH3HMETPaX OKa3aJ0Ch
OTHOCHTCJABHO HeDOJIbIIHM: B cpejHeM 3a TpH roia I'B NOBLICHJHCH
B Ju3HMerpe 4 Ha 30 cM, B anauMmerpe 5 na 32 cM, a B ausumerpe 6
BCEro Jniib na 8 oM. Pasanuusa B mowmmoctn 3A Mexay JAnsuMeTpami
4 1 5, a TakKe Memay ausumerpamu 5 n 6 cocraBasior npu KoMmen-
caunoHioMm pexume 50 cM, a npu nepemenHoMm 43 u 41 cm cooTmer-
CTBEHHO.

Haubonee paKHLIM ABJASETCS TO, UTO B YCJAOBHAX BLICOKOTO aTMO-
ceproro ypaaxKHeuusi sanacwel Baarun B 3A tarike OLIIM BLICOKHMH,
Aaxe B caoe 0—30 em ausuMmerpa 4 NP KOMNCHCAIHOHHOM peikKHMe
3B ne onyckaauck nnzke 0,75 HB. B teuenie BererauHOHHLIX Mepuo-
aop 1980—1983 rr. 5 ausnmerpax BbpauusBaan kaprodean. B coor-
BETCTBHH ¢ JaHHbIMH Taba. 4.1 ero yvpoiKail, kak nmo roaam, Tak o no
JH3HMeTpaM, Obl1 CPaBHUTEIbHO HEBLICOK, N0 KpaiiHeil Mepe, 3aMeTHO
HHZKe, YeM Ha NOJeBLIX yyacTkax. Pasiuuns mo rojgam cocTasiasior
13, 40 n 35 w/ra B ausnMerpax 4—06 coorsercrsenno. B caMoM BJax-
Hom roay (1980 r.) vpoxkail kaprodess MHHHMAJEH BO BCEX JH3MMeET-
pax, a camuplil HU3KHIH — B 6-M. [lpuunna storo sakjiouaercs B nepe-
yBaaxHennun 34, n ocobeHHO B JU3HMETPE ¢ HAHMEHBINCH ee MOLL-
HocThio (8 6-M). BMmecre ¢ TeM HTEpEcHO OTMETHTb, UTO yposail Kap-
Todean 5 1983 r., xapaxkrepHayeMulil HauMeHblleil o6eCnedeHHOCTbIO
OCaaKkaMi, NPaKTHYCCKH He OTJHvaeTcs or ypomkasa 1982 r., uro obn-
sicHAeTCs OOJBIIHM CYMMAPHBIM PACXOA0M BJATH H3 HUKHEl vactH 34
Hu3 I'B B ropHeoburaeMulit caoi noussl s 1983 r.

CpeiHHe MHOTOJCTHHE 3HAMCHHSA CYMM 3JEMEHTOB BOAHOro GajaHca
npusejgensl B taba. 4.20 n 4.21. B MuoroaeTHeM WHKIC 3aBHCHMOCTD
CPC/AHEREreTAHOHHLIX aKKYMVIAUNK H PACXOJ0B BJArH OT MOIIHOCTH
3A CHABHO ONOCPCAOBAHHA, CHHBEJAHNPOBAKHA B CBSI3H ¢ BHICOKHMH
cymmamu OC. Cymma akkymyaupopannoii saarn s nouse n I'B mpe-
Builtaer pacxoj ee u3 3A n I'B (na 20—24 mwm).

Makcumaabnaa noas pacxonos Baard u3 34 u I'B 8 E. voixer
AOCTHrATH B JIVIHTEJABHBIE 3acyIULTHBLIE nepuoint jgo 38 %: a mMakcu-
MagabHad jload akkymyasun 8 3A u I'B saaru ocaakos — jgo 29 9,
HX cyMMmul. Pasunua mexay npupaulennem u pacxotom I'B npeacras-
JsieT coboi Ty uacth (GHABTPAUMOHHOrO MHTAHHSA, KOTOpPas YCTOHUHBO
Haxkanjansaercd B JH3NMeTpax, obycaosiusas npupaiuenue I'B B pe-
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cenHe-jaeTHHA nepHoi. B Teuenne Xo0s01HOMO NepHOAA 4acTb HAKOMJIEH-
HOll Takum obpasom saarn cpabGaTpisaercss (pacxoiyercs) nyTeM Boc-
XOAAWEro notoka K (GpoHTy npoMep3anus.

3uavenns 3JeMeHTOB poinoro Gananca B aJJI0BHAbHON JYToBO#
nouse mpuBedenul Ha puc. 4.9 u B T1aba. 4.22—4.23. Taxk ke Kak #
B JACPHOBO-NOA3CAHCTOH cynecyaHoil mnouse, B 3acyulinBbie Mai—

Tab.una 4.20

Cpeanne MHOroJeTHHe cyMMB (33 BErcTauMio) 3AeMelTOB
poaxoro Sananca (MM) B JHINMETPAX C JCPHOBO-
MOAI0JAKCTON CYNECHAHOR NOYBOI

Homep 0 E. AW — AW +AH -AH
HITHIIHE"I‘FD L=

4 361,2(343,7| 45.8 40,1 33,2 20,0

5 361.2334,1| 46,7 38,1 40,8 | 20,9

6 a61.2|337.2| 38.3 27.6 56,2 41,9

Hioub 1979 r. (raba. 4.22 u puc. 4.9) ucnapenne snaru M3 34 npesbi-
laer akkymyasiuuio, a pacxoa I'B — ux nuranne. HauGonee sHauu-
TeabHbII pacxoa Baarn Habawoiaerca B uione: 43, 54 u 60 % cymmul
OCAJKOB COOTBETCTBeHHO B Jausumerpax 1—3. Mecsugan cymma ocan-
KOB B MIOJIe 3HAUHTEIbHO NPEBLIIaeT CPeIHION MHOrOJAETHIOW HOPMY
(cm. Taba. 4.13). B nekaanom Ganance pacxoiut Baaru u3 34 u I'B,

TaGanua 4.21

CooTHowenne CPeAHNX MHOTOJETHHX CyMMm 3aeMenTOR BOAHOro Gasaauca
B AMIMMCTPAX 3a BCTCTAUMOHHBIA MEPHOA

Hosep auau. OC mxu E x (AW - AF) mm | —(AW 4+ AH) MM '::',t“};lg{';ﬂ
wexps nAOCH, MM
4 361 ,2 343,7 70,0 60,1 19,9
5 361 ,2 334.1 R7.5 59,0 28.5
6 361 ,2 337 .2 94,5 69.5 25,0
Cpeanee 361,2 338,3 87,0 62,8 24,2

coOCTBEHHO roBopst, He Ha0AIAAI0TCA;, OHH NOJHOCTLIO CHHBEIHPOBAHDI
MPE3OCXOMALLHMH 10 3HAYEHHIO AKKYMYJAUMSAMH Baarn B 3A u npu-
pagienuem I'B. OTHOcHTeAbHO NHTaHHA ['B  MOMXHO OTMETHTb, 4TO
¢ yMeHblUeHHeM MOWHOCTH 3A noc/eiHHe YBEeJHUYHBAIOTCH He3HauH-
treasHo: npupaitesne I'B cocrasuno 17,3; 17,0 n 19,7 MM coorser-
CTBEHHO O Jausnmerpam, wim 18—21 % MecayHOH CYyMMBL 0OCajKOB.

CuegoBaTte]bHO, Pasjudus B MollHocTH 34 B YCNOBHSIX BHICOKHX
CYMM OCaJKOB HE3HAYHTE/BHO BJANAIOT HA pacXxojl H npHpaumenue 5.
O6bsicHenne 3TOMy #BJEHHIO AaHO panee, 31eChb A0MOJHHTE/bHO OT-
METHM, UTO MPH HHTEHCHBHBIX OCa/lkax, H ocOOEHHC OPH JIHBHEBOM HX
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Xapaxkrepe BLINAJeHHA, BJara HHCXOAAULHX NOTOKOB CMBIKAETCsA ¢ KK.
HPH TOM HA FPHHHLI.H:": CMBEKAHAA HICXOONIUIHX W BOCXOAALLIHX NMOTO-
KOB MPOHCXOANT 3aMELICHHE 3HAYHTEJIBbHOro 00beMa BO3AYXa, NPHBO-

-
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ﬂiuﬂw/ /\v’ -

-:_

.-j'j-

-0 . OC MM
£y MM —100
&= 80
ol | 50
201 ﬁ-.m

& 420
U Ul Vi |] ﬁ|*H

Il ‘ I l _ | il Al N i1l i | b,

vyt T T et Tl e et il Tt Wt Tl LYY e '

1977 1950 198f 1982 1983

Pire. 4.9. Akkymynsuus u pacxon saari B 34 (£AW) u I'B (=AH) B an-
AWBHaALHOA avroBoll noune.

Asilliee K YMCHbLIEHHIO cKOpocTH GuabTpaunn. 310 0OCTOATENLCTEO,
COBMECTHO ¢ BhICOKOH 00B0AHEHNOCTbIO 3A, NPHBOAHT K OTPamMeHHIo
HYacTi OCaAKOB 3a npejednt JuanMerpa. Booane ecTecTBEHHO, YTO 4YeM
Bhiie KK K nopepxHocTH, TeM GbICTPee MPOHCXOAHT CMbLIKAHHE pasHO-
HanpapsjaenuslXx norokos saaru. [lostomy orpamennas yacts OocCaakon

157



Tabanua 4.22

FnaucHna adeMenToB BoaHoro Gaaanca (mm) B amdumerpax (J1)
¢ ANMIOBHAALHON AYrosoil cyrannucroit nousoi. 1979 r.

JL.1 J.2 | J1.3
Jewaga | OC sim
4 AT + AH E{, 4+ AW \ =AH EL. ‘ AW ‘ =AM | EL.
Maii
l-11 21,3| 46,00 +3,4| 11,9]| +5,1| +4,0| 12,2] +4.8] 4+5.5| 11,0
E'H I-] ."! ﬂ ﬂ _":]1-5 ]'21-{] _] |] ‘—[L.T 13.] _I |2 _] l'q-‘ 14 '-]'
3-51 3,0 —8,1| —3,2| 14,3| —8,0| —3,7| 14,7| —7.3| —4.2| 14,5
pXY. 35,7| —2,1| —0,3| 38,2| —3,9| —0.4| 40,0| —3,7| —0,1] 39,5
Hionn
-1 10,8 —9.,41 —3,2| 23,4| —8,3| —4.,3| 23,4| —7,1| —5,0| 22,9
2-51 13,2| —7.8] —4,1| 25.1| —7.0| —5,4| 25,6| —7.3| —5.,7| 26,2
3-n 4,1\ —6,9| —5,0| 16,0| —6,5| —5,5| 16,1| —5,7| —6,3] 16,1
iy 28.1|—24,1}|-—13,1| 64,5|—21,8|—15,2| 65,1 |—20,1 |—17,0] 65,2
Hwoas
1 51,5|4+12,1| +4,9| 34,5|4+14,3| +4.0| 33,2|411,7| +4,5] 35,3
2-q 43.7| +8.7| +5.6| 29,4| —9,8| 45,1 | 28,8|+410,1| 46,9 26,7
3-5 48,4| +49,9| +6,8| 31,7| 4+9,0| 4+7,9| 31,5| +5,7| +8,3| 34,3
Tyir | 143,6|430,7|417,3| 95,6 (433,1|417,0] 93,5|+427,5|+419,7| 96,4
ARrver
-7 13,1 —3,51 —1,2| 17,9| —3,0| —1,7| 17,8 —1,6| —2,9| 17,5
E'H 2’3|D D;D _113 2913 +[] g _"'I |'4 23‘.5 +1 I} _111 EE-,I-
3-a 23.9| 4+3,0| —2.2| 23,1 43.,2| —2.,4]| 23,1| +1,9| —2,3]| 24,3
bRUTT 65,0 —o0,5| —4,7| 70,2| 41,1| —5,5| 69,4| +1.,4| —6,3] 69,9
Centabps
1-51 10,0 —4,8) —3,2| 18,0 —4,1| —4,0] 18,1| —4,0| —4,4] 18,8
2-51 44,8| +7,3| 4+1,5| 36,0 —7,1| 4+2,3| 35,5| +6,5| 4+6,3] 32,0
3-q 23.1| 44,1 44,3 15,7 43,9 4,9 14,3| +3,5| 46,0 13,6
Tix 77,9 +6,6| +2,6| 69,7| +6,8| 43,2| 67,9| +6,0( 4+7,9| 64,0
Yv_ix |350,3|+10,6| +41,6|338,2(415.3| —0,9]|336,2|+411,1| 42,6(336,6

Oyjer pasiHUHOH B PasHLIX JAU3HMeTpax, 4To MoOer OOYCJIOBAHBATH
O/IHHAKOBYIO BEJHYHHY NHTAaHHA B B JH3HMETPaxX ¢ pasjHYHOI MOll-
HOoCcThIO 3A. Jlapjenne 3aUleMJIEHHOrO BO3AYyXa H €ro BAHSHHE HA (H.Ib-
TPALHOHHLIC NOTOKH MOMeT OhTh 3HAUHTEABHBIM. Tak, No JAaHHBIM
. Jlunaena w P. JIukcona [241] aaBneHue 3allleMJIEHHOIO BO3iyXa
npu moamse jpocturajo 18—20 cm Boa. er., a HAnoOp B CMOYEHHOIR
Tojule — auwe 8—10 em Boa. cr. PuabTpauns oOpaTHO NMPONOpPUHO-
HaJbHa Tepenajiy Mex 1y AaBJeHHeM 3auleM/IeHHOro BO3AyXa H rHiapo-
CTATHCTHYECKHM JAaBJEHHEM.
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CpaBHeHHE 3JeMeHTOB BOAHOrO Oajanca B ABYX MOUBAX B 3acyLl-
JMBLIT H BO BJAMNKHBIT NepHOAbl (MeCHllbl) CBHAETE/NBCTBYCT O TOM, HTO
pacxoi I'B seilue B a4 M10BHAaJALHOI NoiuBe, a NHTAHHe NOocJe/HHX npak-
tuueckn oamnnakoso. Takoe coornomenne 3iementos OGanauca ['5
ABAAETCA TOHATHLIM € yuerom GoJblieH MHTCHCHBHOCTH NOTOKA BJard
gz I'B B 3acyuliiBbie NEpHojinl U3 CVIJIHHHCTON NOYBbLL 10 CPAaBHEHHIO
¢ cynecuanoif. C Apyroil cTOpOHLI, KOTIAa JA npejeabHo oDBOAHEHE,
rHAPOpH3HYECKHE CBOHCTBA PA3JIMYHLIX NMOYB NMPOABJIAIOTCH HA (pHib-
TpaUHOHHBIX NOTOKAX ¢1abo, o6beMHasl NPOBOAHMOCTL MAKCHMAbHAS
B obenx MouBax, 4a TOBEPXHOCTHAA TPOBOAMMOCTE NpHOJIHHAETCH
K HYJIO.

B c¢BA3w ¢ TeM uto B niojie 3A HAXOAHJACH NPEHMYULECTBEHHO
B nepeyBaaHenHom cocrosnun (3B-KB), pacxol Baarn us Hee
B asrycre (no cymme OC 6aM30K K CPeJHEMY MHOrOJeTHeMy) npepa-
JIHPYET Hal akkymyJauneid. B cenrsaOpe KapTHHa HHAA! aKKYMYJALHA
gaarn 8 3A u I'B npesaanpyer #ajn ec pacxojom. Hecmorps na 3a-
CYILIMBBIE Mall H HIOHDB, COOTHOIUEHHE 3/1eMEeHTOB BOAHOrO Gajanca 3a
BereTalHio Ckjaajbisaercss (Tak e, KaK H B AePHOBO-NOA30JHCTO
nouse) B Moab3y mpuxoanbix crarteil. [pu stom cymma +AW u +AH
B an3uMerpax | u 4 npaxTHUECKH OAMHAKOBA; B AH3MMeTpax 2 u 5 OHa
coctaBuaa coorsercrBenno 24.7 w 16,2 MM, a B auzumerpax 3 u 6 —
222 n 13,7 mm. Ecan B oTxeqnbHbie MEPHOAB, XapakTepH3yeMble BLICO-
KHMH CYMMaMH OC81KOB, TEHETHKO-MOP(OJOrHiecKie OCODeHHOCTH
ABYX pasJHUHLIX MOYB ¢/1a00 NPOABASIOTCS HAa BJarooOMeHe B cHcreme
'B—3A, 1o B paspese DoJiee AJMNTEJAbHOrO NMepHOAA HHAHBHYAJbHBIC
cBoiicTBa moys npoasasiores GoJee samerHo. OAHAKO B 11€70M BJHHA-
HHe FHAPOPH3HYECKHX CBOMCTB JBYX Pa3HbiX NOYB B YCJIOBHAX BLICO-
Koro atrMocepHoro yBJajKHEHHA HE CTOJb CYLIECTBEHHO pas/iHuaeTcd,
Kak 370 00BIYHO HADJI0AAeTCA B 3aCyULIHBEIX yeaoBHAX. O0bAcHaeTCs
9T0 fBJCHHE pafoM npuyuu: 1) OOHJABHBLIMH OCAJAKAMH H BLICOKHMH
CYMMAMH MX 34 BereTalHOHHLI MepHot, oDYCJAOBJIHBAKUIHMH HHTCH-
CHBHBIH HHCXOASIHI MOTOK BJArH B PAa3’dblX MO CHAPOGDHIHUECKHM
cBoOlicTBaM nousBax; 2) JHMHTHPOBaHHEM pecypca Teima H OTCYTCTBHeM
AJNTEAbHLIX 3aCYHIIHBBIX NMEPHOLOB, KOTOPhHE NPHEOAAT K 3HAUHTE/b-
HOMY Ae(@HUHTY MOUYBEHHOMH BJATH, 10-PA3HOMY MPOABJIAIOILEMYCH B pas-
JHYHLIX MO THAPO(MH3HUECKHN CBOICTBAM MOYBAX; 3) HE3HAYHTEILHLIM,
B CYLHOCTH, pasjnunem moulHocTH 3A n OJH3KHUMH 3HAUEHHAMH MakK-
CHMAJABHOrO nojbeMa BJaard B oGenx noysax, 4TO 0O0yCJOBJAHBAET
HHTCHCHBHLI BOCXOAMALIHI MOTOK BJAArH K HCHapaionleli nmosepXHOCTH
B 00eHnx nousax. ~

AHanu3 COOTHOLUEHNHS 3JeMEHTOB BOAHOro fajaHca B VCJI0BHAX ne-
pemennoro pemnMa 'L MOMKHO TakKe OrpaHHuHTh ABYMA FOAaMH
(1980 u 1983 rr.). Oranunrensuoil ocobeunoctoio ux 8 1980 r. asms-
eTcH, TaK ke KaK N B cynecyauoil JepHOBO-TNOA30/IHCTON mouBe, 3Ha-
UHTC/bHOE TpeBbLIIeHHe akkyMmyasuun saarn 8 34 u ['B nan ee
pacxoaamu (taba. 4.23). 3HayeHHe AKKYMYJHPOBAHHOH BJarH, 0co-
Genno B ['B, Bo3zpacraeT OT Mafd K HIOJNIO, rile OHA AOCTHraeT MAaKCH-
myma. B pesyabrare storo I'B noBHCHJHCH K KOHILY HIoas jgo 152, 126
0 89 cm. 3TH YypOBHH HECKOJLKO NpPEBHILIAIOT, OCODEHHO B JIH3H-
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Tab:auua 4.23

3HaueHna 3AEMEHTOB BOAHOro Gaaawca (Mm) B ausumerpax (J1)

¢ aNMWBHAALHOIN AYTrOBOA CYraAMHMcTOR nousoi. 1980 r.

JL1 J1.2 J1.3
Jexkans 05 s
£aW ‘ L AH | E, | =aw | =AH ‘ E, | =aw | =am | E
Mai
-5 33.7| +5.6| +3.,4] 24,7 | 44,2 +4.3| 24,5 | +3.,0| +4,1| 26,6
2.1 | 47,2 | 49,1| 48,4( 29,7 | 49,2( 49.3| 28,7 | +7.0| +9,2| 31,0
3-91 65,9 —4,2| —3,1|14,2| —3.8| —4.4| 15,1 | —2,7| —6.,4| 16,1
pRY, 87.8 |410,5| 48,7/ 68,6 | 4+9,6| 4+9,2| 68,3 | 4-7,3| 46,9| 73,6
Hwons
l-n 21,4 | —4,0( —1,0] 26,4 | 40,9 +3[J 17,5 | +0.,5] +4.,0| 16,9
2-5 20,7 3,2 o,0f{ 17,5| 41,0 +3,1| 16,5 | +41,0| 43,7 16,0
3-5 80,9 2 9(411,0] 40,9 (422,0|411,5| 47,4 | 417,0|4+28,0] 35,9
Zvi |123,0 |+28,2|410,0| 84,8 +23,9|417,6| 81,5 |+418,5|435,5| 68,8
Hiwoas
2-1 37,8 |411,0|413,0( 13,8 | 4+9,0|412,1| 16,7 +52-[—!?.l 15,8
3-8 9,4 |—28,0| —6,0| 43,4 |—21,0| —5,3| 35,7 | —1,9|—11,0} 22,3
v |127.6 0,0|435,0] 92,6 | 41,1|+34,5]| 92,4 |+12,4|436,0| 79,2
Amrycr
-1 26,0 | +0,5| +0,2|] 25,3 | —3,3| —1,3| 30,6 | —7,3| —4,0| 37,3
2-9 43,8 4+4,6| +41,3| 37,9 | —3,9| +3.9| 36,9 | 42.,9| +6,7] 35,2
3-1 22,1 | 44,7 p,0|l 14,4 +3,7| —0,6| 18,9 | +41,3| —2.4| 23.4
MTITT 91,9 |412,5| 41,5| 77,9 | 4+3,4| 4+2,1| 86,4 | —3,1| —1,0| 96,0
Centalbpn
1 - 42,3 | +7.4] +3,0] 31,9 |+11,3| 49,0| 22,0 | 47,0| 48,9 26,4
2-51 3.6 —2.71 —3.4| 9,7 —1.4] —4,1| 9,1 | —1.,9] —6,1| 11,6
3‘“ '11-4 _3.1 _218- g.g _'31-9 _E.g []12 _315 '_"Eq';‘ [413
Zix 50,3 | <41,6| —2.8|51,5| +6,0| +2,6| 42,3 | 41,6 —3,6] 52,3
Twv_1x [180.6 |+452,8|4-52,4 |375,4 [444,0|465,4 |37] +36,7 [+74,0 1370

merpe 3, VPOBHH, CJOQMKHBIUIHECS K KOHILY BeretallHOHHOro nepHojaa
1979 r. (153, 130 u 97 cM). OTcloaa MakcuMaabHoe npHpallexue I'B
puMeeT Mecto B Juaumerpe |, a mHnHMaabHoe — B ausuMerpe 3. Kax
BHAHM, B aJJI0BHAJBHON Mouse pasjanuue B MowmuocTH 3A nposss-
ercst Ha nutauun ['B HeweTko n no-paskomy. Hanpumep, B nioHe oxo
cocrasuno 10,1; 17,6 u 35,5 mm coorBercTsenHo no Jansumerpam. Ho
yiKe B cJenyiolleM Mecsie npupauieuue ['B Bo Bcex Tpex JH3HMeTpax
npakTnueckn oanHaxkoso: 35,0; 34,5 n 36,0 mm.

[3;10eHHoe jaer OCHOBaHHE TOBOPHTH O TaKk HasmBaeMoMm 3d-
dekre makcumaabnoro maceienus 34 sopoit. CyuiHocTe ero 3axJio-
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 TaGama 4.24

3HaueHHs 3MeMeHTOB BoaHoro Ganauca (Mm) B ausumerpax (JI)
¢ AMOBHAABHOR NYTOBOA CVIAHHHCTOH nousoH. 1983 r,

.1 J.2 1.3
Hexana | OC mm
£ AW | £AH E, b AW ‘ +AH ‘ E, + AW l + AH ‘ £
Mai
1-5 4.4 —2.0| —1,6] 8,0| —2.01 —3,0] 9.4 —1,8] —3,7| 9.9
2-8 2.21—14.6 0,01 16,8 |—I13.,0| —1,2]| 16,4 | —I15,2| —5,0] 22,4
3-7 0.4 |—10,7| —2.,0| 13,1 |—14,3]| —2.0 IE,T —1o,4 | —2,1| 17,9
E].r T.[J _E?i:}' _E'fﬁ‘ 3?.9 _291-3 "_""61..2 4215 ‘_'321'1 '_].ﬂfa 5[:'1-2
Hionb
1-51 33,0 | 42.,9] 41,0 29,1 +2.1| +41,3| 29,6 | 42,0 4+2,5| 28,5
2-4 35,0 | 44,7 41,0]| 29,3 +4,0| +2,5| 28,5 | +3,1| +2,5| 29,4
3-1 31,7 | +4,5| 44,0| 23,2 | 44,0 46,1| 21,6 | 43,0] +8,4| 29,3
Zvi | 99,7 | +12,1| +6,0| 81,6 | +10,1| +9,9]| 79,7 | +8.1|+13,4| 78,2
Hwas
-5 | 30,6 45.0] +3,6| 22,0 43,9| 44.1] 22,6 | +2.7| +6.3| 21,6
2-9 18,4 0,0 4+0,4( 18,0 —1,0| 42,3| 17,1 —1,5|410,0] 19,9
3-11 11,6 | —0,1| 41,0} 10,7 | +1,1| +1,2| 9,3 | +0,5| —4,1| 15,2
2y | 60.6 | +4,91 +5,0| 50,7 | +4,0| 47.7| 49,0 | +1,7| +2.,2| 56,7
Aprycr
1-11 6,2| —6,6| —2.4| 15,2 —6,1| —4,5| 16,8 | —2,2] —4.,9]| 13.3
2-9 13,2 | —=7.,2| —5,01 25,4 | —b,1| —3,0| 21,3 | —3,7| —7,0] 23,9
3-9 17,5 | —b5,8| —3,0| 26,3 | —I1,1| —6.,5| 25,1 11,7| —6,0| 25,2
Zvin | 36,9 | —19,6|—10,4| 66,9 [—12,3|—14,0] 63,2 —17,9| 62,4
Centatpb
l-a | 00| —6,6( —2,1| 82| —4,4] —4,0| 8,4 | —2,3] —6,3| 8,6
2-5 55,6 | 4+13.,3 —|—IE*? 296 | 410,21 413,0| 32.4 7.1 |<419,5| 29,0
J-5 0,4 | —3,;1 0,0 3,6 —3,1| —0,5] 4,0 —1,9| —4,4] 6,7
Zx | 56,0 +10.6| 41,3 | +2.7| +8.5| 44,8 | +2,9| 48,8 44,3
Zy_qx | 260,0 +7.6278,4 | —26,8( 46,1 (281 |—27,3| —4,2/202
11 dak. 4]
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yaercs B TOM, YTO B YCJOBHAX, XapaKTepH3yeMblXx OoTcyTcTBHEM OOKO-
Boro pacrexkanus I'B u HeBhicokoii MomHOCTbIO 3A, QHABTPAIHOHHBIH
MOTOK BJIATH uepe3 30HY aspauuu B ['B B onpefie/ieHHbiH MOMEHT Pe3Ko
ocaabepaer. 3HAYHTEbHAS YAaCTh OCAJKOB OTPAXKAeTCHd HACBILEHHOH

Baaroii (B ycaosusx noanopa I'B).

-

CooTHouleHHe CyMMapHbIX (3a BEreramuio) sHayeHuii SNEMEHTOB BOAHOrO

AaeMenT 1979 r.* 1980 r.
IIUH![‘GI'LIJ
Damauca,
M JL.1 J.2 J1.3 Ji.1 J1.2 Ji.3
oc 350,3 350,3 360, 3 480,6 480,6 480 ,6
(AW 51,1 53,2 45,2 94,8 74,4 52,0
—AW 40,5 37.9 34,1 42 .0 37.3 17.3
+AH 26,0 28,2 36,5 68,3 83,3 111,1
—AH 24 .9 291 33,3 16,9 22.4 36,3
Ee 338.2 336.,0 336,0 375 ,4 382 .6 371,1

Cymmbel Mecsudoro ucnaperus s 1980 r. 3pauMTe/]bHO BLILE MO
cpasiennio ¢ 1979 r. (ra6a. 4.24). B cBAsn ¢ tem, uro £c B OTHOCH-
TEJAbHO 34CYINIHBLIE NepHoibl 0O0bMHO OBIBAET Bhillle 10 CPABHEHHIO
C BJAAMHBIMH, @ CPEeJAHAS BeretralHoOHHAad CyMMa OCaJIKOB HaXOAHTCH
B Npejlesiax cpeiHeii MHOroJieTHeil HOpMEl, TO H E. (3a BereranHOHHEIH
nepuoa) A0JKHO ObITh Bhilie B 3acyunupeie mnepHoiabl. [lockoabky,

TabGamua 4.26

Cpeanne MHOroJeTHHE CyMMbI (3a BereralHio) 3JeMEHTOB BOAHOrO
Ganauca (MM) B JH3MMETpax ¢ aJAWBHAABHOH AYTOBOH CYrAHHHCTOR MOYBOH

. o oc E, AW AW LAH _AH
| 361 ,2 337.8 o7.9 9d,1 LT 19,0
o 361 ,2 340.3 ol .o 50,4 43.6 22.6
3 361,2 334,1 39,6 34,3 59,4 36,0

OJIHAKO, MOJIYUYCHHBIE AaHnble ropopat 06 obpaTHOM, TO ODBACHAETCA
3T0 ABJAEHME. KAK OTMeuaJH Bbilie, 3apuilledHeM pacueToR E. BO Biax-
HLIC TIePHOIALI 34 CUeT HejdoyueTa TOH YacTH OCa/KOB, KOTOpas OTpa-
¥aeTcs 3a mpejejaMH NPHEMHON 4acTH JH3HMETDOB.

CooTHOLICHHe 3JieMeHTOB BoaHoro Oananca s 1983 r., kak B Teue-
HHE OTAC/JBHLIX NEPHOJOB, TAK H 34 BereTalnio, HaXO[HTCA B XOpolleM
COIJIACHH C CYMMOH OCaJIKOB M PAaBHOMEPHOCThIO MX BhillajeHHs. B Mmae
naGJiofaercd MPEeHMYLIECTBEHHO PacXol BJarH, a B HIOHE — aKKyMy-
nAuuA. MHHEMaasHOe 3HaueHHe £, naGmogaercsa B mae: 37,9; 425 u
50,2 MM, a MakcuMaJbHoe — B Hione: 81,6; 19,7; 78,2 MM cooTBeTcrBeH-
Ho B ausumerpax |—3. Asryer okasadcsa sacymiHebiM (36 mm OC),
COOTHOIUIeHHe 3JieMeHTOB GajiaHca BJIari aHajJorH4dHo 3iech Mato.
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MakcuMmaabaaa akkymyasuusa saarn 8 3A n I'B 1octHraer coor-
gercTRedno 23 u 28 9% wmecsiunoil cyMMbl OCAJAKOB H B UEJOM He3HauH-
TeJbHO NpesLiiaer ee pacxoasl H3 3A u I'B, X078 B OTAC/bHLIE IOALI
5TO NpeBuillleHHe OKa3uBaeTcs BechbMa cyulecTBeHHmiM (taba. 4.25).
B ycJ0BHAX KOMIEHCAUHOHHOIO W nepeMenHoro pexumos I'B pacxoj

TaGanua 4.2
Gaaaumca (Mm) B JH3HMeTpaX ¢ AAAWBHAIBLHOA NyrosBoll noysofl No roaam

1981 r. 1982 r. | 083 r.

J1.0 J41.2 v1.3 1.1 J1.2 J1.3 Ji. 1 J1.2 -1.3
381,1 388, 1 338,1 334,1 334.1 334,1 260,0 260,0 | 260,0

76,8 66,2 49.1 ar.b 38.3 32,1 30,4 25,3 18,4

80,0 87.5 47 .5 46,5 39,2 27.0 56,7 50,1 45,7

45,7 48.3 74 .2 24,5 27,8 36,1 29.7 30,6 39,2

23,1 16,5 28.3 15,2 20,3 38,5 16,1 24,7 413,56
362,7 376.6 340.6 | 333,8 | 327.5 331.4 | 27v8,7 | 278,9 | 291.6

NOCJCJHHX YBEJHYHBACTCA B HATPABJAEHHH YMeHbILIeHHS MoutHocTH 3A.
CyMMapHbiii pacxoil B CpefHHe MO YBJAMKHEHHIO TO/Abl MEHblUe HJH
paBen ce3oHHoil cymMe OC, B 3acyuliHBble NMEPHOALI — BHIILE CYMMbl
0Ca/lKOB.

[peBbienHe aKKyMyJaHpoBaHHON Baary B 34 Han ee pacxoioM H3
3A wneanauntenbHo (4—5 mm). Banauc saarn B 34 MOMHO OTHECTH

TaGanuwa 4.27

CooTHowenne CpeHHX MHOrOJAETHHX CYMM 3JEMEHTOB BojHOro GanaHca
B JH3HMETpax 3a BererallMOHHbLIA NepHol

H AW + (AN —AW) 4 (—AH AREY Y -
mmﬂ:f-gpa OC um E, ww g 1'Imu-:q : Fil A ,IH_L :I pﬂl'.;ﬁl:}lﬂs.::ﬁﬁ“nﬂ
| 361 .2 337 .8 95,6 72,1 23,5
2 361 ,2 340.3 95,1 73.0 22.1
3 361 ,2 334,1 99.0 70,3 ?B_.'?
Cpennee 361,2 337.1 96,6 71.8 24,8

K KOMMEHCAUHOHHOMY, @ B ['B — K KOMNeHCcalHOHHO-HAKONMHTEIbHOMY.
Paannua memay cpeiHeidl MHOTOJIeTHEll AKKYMyJsflLHell H pacxojom
Baaru u3 I'B cocrasaser 18—23 mm u npejacrapaser coOoi BeJiHYHHY
nutanns B (raba. 4.26 u 4.27).

Cpennsss MHOTOJIETHAA ce3oHHas BeanunHa E. HECKOJIbKO BbIlIE
B ansumerpe | no cpashennio ¢ ansumerpom 3. To e camoe ormeua-
JOCh W B BapHaHTaX JAEPHOBO-NOA30JHCTON nousbl. CpelHeMHoOroser-
HHE CYMMBbI aKKYMYJsILLHH H pacxoaa Baard B cucreMe 3A—IB s aa-
JI0BHAJbHOM JIYroBOil CYrJHHHCTON NouBe 3aMeTHO Bhillle, uem B jep-
HOBO-NMOA30JHCTOH cynecyaHom.
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4.6.2. WopmupoBarHKe Bnaru B NoYse rpyHTOBbIX BOA
M APEHAMHOro CTOKa B YCNOBHMAX OPOLUEHMA M OCYLUEHWA

JakonoMeprocTH (GOPMHPOBAHHA BJIArH B NMOYBAX IPYHTOBLIX BOJ
H JAPCHAKHOIO CTOKA B VCJIOBHAX OJHOBPEMEHHOI'O OpPOIIEHHS W OCy-
WEeHHs ONPeLeasiorTea NPHXOJAHEMHE CTAaThAMH BOAHOre OajaHca Tep-
PHTOPHH H 8 3HAYUTEJBLHONH CTENCHH 3aBHCAT OT THAPODHIHYECKHX
cBOiCTB noysorpyuros 3A, peaseda MECTHOCTH, PACTHTEJNLHOCTH H
penapsemocti. B yceaoBusix HerdaybOKOro OT MOBEPXHOCTH 3aJleraHus
B (1—2 m) soansiii pe:xum 34 B 3HauuTe bHOH CTENMEeHH Onperesis-
eTCH HHTEHCHBHOCTBLIO GCTECTBEHHOro H HEH}I’CETBEHHHI’D ,ﬂlPE‘HI'I[JUHEIHHH
TEPPHTOPHH. 3HaHHe 3aKoHOMepHocTell M ocobenHocreil (opMHpoBa-
nus I'B n apenarKHoro croka kpaiHe HeobGXoAHMO AAf NPOrHO3HpOBA-
HHSI BOJHOTO PerKuMa 1oYB M ONepaTHBHOrO ero perynadposanus. He-
KOTOpLIC acnmeKkThl 3TOi nmpolaeMul onucansl B padorax [8, 11, 24, 48,
53, 63, 88, 90, 92, 204, 277, 309, 322].

4.6.2.1. MouseHHO-rHapPONOrHi4ecKHe YCNOBKWA
MENHOPATHBHOH cHMcTemMbl «l opru-2n

MeauopaTtuBHasi cHeTeMa naolaanio okono 260 ra pacnodoxmena
B Oaununosckom padoHe Mockosekoii obanactu, na semasx locnaem-
nruiesasona «lopku-2» n Konesasoaa Ne 1. Jra TeppHTOPHA BXOIHT
B I0JKHOTAEHYIO TOA30HY AePHOBO-NoA30aHcTHX mous CpeanepyccKkoit
NMPOBHHILHK 10¥HOro noJiororo ckjaona Kawncko-IIMATpOBCKON rpajibl,
npejcrasasionied cobol NMIoCKy0, MecTaMu caaboBCXOJIMJIEHHYIO CJia-
fopacuseHeHnylo Mopennyio pasuuny [38]. Haauuume c cesepa, ce-
BEpO-3anaja W BOCTOKA NPOTAMEHHLIX BOAHLIX pe3epByapoB (pexa
Mocksa 1 peuka ChesHs) HaknalbiBaeT 3aMeTHBIH oTne4yatoxk Ha Qop-
Mmupopanie u pexum 'S8 u 3A. 3uauntenbHas pacuIeHEHHOCTb I0-
BEPXHOCTH OC/OMKHACT NPOTEKAHHE MNOUBEHHO-THAPOJOTHYECKHX H Me-
JUOpaTHBHLIX npoieccos. B npejenax cHeTeMul HaxolAsATcd MEjaHOpa-
THBHBIE COOpPYMEHHA, BRJAKHAKLIIHE COBpPCMEHHBIE Ao IeBaJIbHLIE Ma-
IMHHGBT (/M) W aBa ApeHamHLIX yuactka [38, B6]. Meaunoparusnyio
CHCTEMY B ONpPEILC/JCHHOM CMBICJAC MOM¥(HO OTHECTH K SEMHH‘_fTﬂlﬂI ecTe-
CTHEHHOH MOJeqH, KOTOPVIO MOMHO HCHOJB30BATH NPH PelleHHH pas-
HooOpasHLIX 3ajau NPUKJAAHOro xapaxrtepa B o0JacTH THAPOJOrHH
H MEJHOPallHH MOYB.

MurencusHan obpaboTka nous noj nponailHibiMH KYJbTYPaMH, co-
OPVHEHHE MENHOPATHBHLIX CHCTEM, NpexpalleHHe 3aTONJeHHs TOHM
(B CBSI3M C 3aperyJHpPOBaHHEM CTOKa peK) — BCe 3To INpPHBENO K Ha-
PYUIEHHIO HCTOPHYECKH CJAOMKHBILErocs MOUBEHHOro MOKpPOBA, K paspy-
IICHHID KOMKOBATO-3€PHHCTONH H 00pa3oBaHHI0 KOMKOBAaTO-IJLIOHCTONM
CTPYKTYPLI 1OYBBI M €€ YIoTHeHHio. [laomoposne noHMeHHBIX TOYB
CHH3HJIOCh, NMOUBEHHLIH NOKpOB 3ameto AudbepeHuHpoBaics.

AjiIoBHANBHBIE JIePHOBBIE NMOMBL (OPMHPOBANHCH B OCHOBHOM Ha
MOBBLIIEHHBIX 2JdeMenTax NPHPYCJAOBOH H UEHTPAJBHOH NOHM B ycJo0-
BHSX HHTEHCHBHOTO aJJI0BHAJBHOrO mnpouecca, o00yCI0BAHBAOULETO
OTJI0MKEHHE DO0JBINOrO KOJHYECTBA 3JJIOBHA JIErKOro I'paHyJOMeTpH-
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YeCKOro cocrapa. JTH No4pk 00LMHO 3aHSITLI KOPMOBOH cBeKAOH H
MHOTOJIETHHMHE TpapaMi. MOUHOCTb TYMYCOBOIO TOPH3OHTA COCTABJAAET
Ha naiie 35 oM, a noa ayrom 21 cm. Bmecrte ¢ TeM B CBA3H C HH3KHM
COJCPHAHHEM a30Ta 3TH [MOYBB HYMIAIOTCH a as30THLIX yaoDpennsx,
0COOEHHO MO MPONAIIHLIC KYJALTYPEl (CBEKaa, KapTodeis).

AnNIOBHANLHBIE JAYFOBLIE NMOYBLI TAKKC pacnpocTpaHeHbl B mpeje-
Jax UEHTPaJbHOH YacTH MnofiMbl, NPeHMyLIeCTBeHHO HA BLIPOBHEHHDIX
YUACTEAN, T NPCACTARACHDN ABYMH NOATHIAMH! JQPHGB[’J'JI}'FE}HMM]I H
AyvrosuiMi. Onn opMHpOsaJHCE NoA DA3HOTPABHO-3AaKOBOH pacTH-
TEJABHOCTRIO B YCJOBHAX IPYHTOBOIO yBJaMHEHHA, AJNIOBHIT, Kak npa-
BHJIO, TSHEJAOro HJAOBATO-NLVIEBATOTO IPaHVIOMETPHUYECKOro cocrasa.
[Tox TyMyCOBBIM FOPH3OHTOM 3THX NOYB 34JCracT NEPexo/HbIH ropu-
30HT By ¢ MHOrOUHCJCHHBIMH NPH3HAKAMM OrJeeHust (TpyOOUKH, uex-
JHKH, Kopodoukn). C rayOHHONl CTENEHL Or1eeHNs CHALHO BO3pacTaer,
H ropizont B nocrenenno nepexoiaut B ropusontr BC, a 3atem u B ro-
pusont C. B fepHoBo-ayrosuix nousax oryeenne (B BHle CH3BIX NSTEH)
3HauYHTENbHO caabee.

Anniosnadbibie yroBo-G0J0THLIC TOYBLE TPHYPOUCHLI K JI€NPECCHB-
HLIM opmam peabeda B HEHTPAJBHOI 1 NPHTEPPACHON YyacTAX NOHMBL.
Onn popMUpPYIOTC B YCJAOBHAX AJHTEALHOTO H30LITOMHOTO YBJAaHKHE-
Huda. [TousenHo-rpyHTOBHE BOAL OOLIYHO HaxoasiTca Ha ypoeHe 70—
100 cm or nosepxHOCTH. B 3aBHCHMOCTH. OT yeaoBHE nousoobpasosa-
HHS BLIACAAIOT MOATHIBL JYroBo-00/0THLIE, DOJMOTHLEIE HJA0BATO-NEpe-
FHOIHO-ryieeBble 0 GOJOTHCTEHIE WIoBato-Tophausie. B npodune anno-
BHAJBHEBIX JVTOBLIX OOJIOTHLIX [MOUB BHIASJAAIOT 0JACPHOBAHHBLIH ryMyco-
Bbiif, NEpexXoiHbLIi IyMYCOBBLIH OrJIeeHHBIH H JexallHe Moj] HHM MHHe-
pPaJibHbLIE IJeeBLIC rOPH30HTEL.

B ornnymne or ABYX NEPBLIX THNOB aJJIOBHAJIBHLIX JYFOBLIX NOUB
3aMeTHBIX pasJHuMii B cBOHCTBaX JYroBo-GOJIOTHLIX NMOYB B 34BHCH-
MOCTH OT HCIIOJIb30OBAHHA He oOHapyxeno. OQOoum aunagoram 3Tof
MOYBLI CBOHCTBEHHO BBICOKOE coiep:kanue rymyca (5—6 9%), caabo-
KHCIa51 PeaKkiHs, BLICOKAsA CTeNeHb HACHIEHHOCTH OCHOBAHHAMIL, MOI-
BiKHOrO (pocopa 3jaech 3aMETHO BBIlLE, UeM B JIVIOBLIX W ACPHORHIX
MOJATHIIAX, TeM He MeHee BHeceHHe (POCHOPHBIX H KAAHAHBIX yA0OpeHHi
ABASETCH HeoDXOIHMBIM.

3HAYNTEBHAS YaCTh MNOYBEHHOTO NOKPOBA OPOCHTEJLHONH CHCTEMEI
OTHOCHTCS K JIETKHM JE€pPHOBO-MOJA30JHCTLIM CYMecHaHbiM H MecuaHhiM
MoYyBaM, MOACTHJAAeMbIM ¢ rayOunsl 60—70 cm raylokuMu neckamu
Han Mopenoit (00—60 cM). T NOUBLI XOPOLIO OKVJABTYPEHLI H Xapak-
Tepusyioress Ooabiium cofep:anuem rymyca (mo 3,0 %), Buicokoi
eMKOCThIO IOIVIOLeHHST (cyMMa oOMeHHEIX ocHOBaHMH jocturaer 30—
50 Mr-sks); OHH NpejaeabHO HacHIIleHB ocHoBauusiMu (80—90 %), Go-
ratel KHCJAOTHO-pacTBOpHMBIMH P20Os, peaxkuus nouseHHOro mnoxkposa
Gauska Kk HeirTpasabHoi. ObecneueHHOCTh 3JEMEHTAMH THTAHHA HEO/1H-
HaKOBa M0 OTACJABHLIM 3JéMeHTaM — (ocdopom BbicOKafd, a kajanem
HH3KaH. JlepHORO-NOA3Z0JHCTHIM CYNEcYaHbiM H THecHaHbM nousam
CBOHCTBEHHA BHICOKasl NJoTHOCTh caoxenus (1,6—1.7 rfem®). B nwwmk-
HHX CJ0AX NMPOQHJIA OHa YBEJHYHBACTCH B OTAGJbHLIX cayuasix o
1.8—1.9 r/em®. [lopo3HocTs M NOJHAA BJAATOEMKOCTH HEBLICOKHE H
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coctaBasaoT 38—45 Y%, noHuxaschL B ropH3OHTaxX, CJAOMKEHHBIX MOpe-
noit, mo 30 % . Haumenbluas BAAroeMKOCTb COCTABJACT B CYNECYAHbLIX
ropusontax 16—21 %, a B necuannix 7—9 % (or macch MOUBH).
HauGoapiuasi nuaowaik opollaercd A0KAEBLIMH MallHHAMH (A/M):
«Pperat» (64 ra), «Boaxanka» (42 ra )n «uenp» (32 ra); apyrue

yacmox
CIAYLONADHOEO
OPOLUER KR

e

o

Puc. 4.10. Cxema pasMellleHHA A0XKAeBaJAbHBIX MawHH (a/M), rPYHTOBHIX CKBA-
wun (/) W ApeHaxa Ha MeamopaTHBHON cHcreMe «[opxu-2»,

A, B i B— rpanrus y4YacTKos, opowaeMux a/m s[lsenp» m «<@peraTte. u BTOpPOro aApe-
HamHoro Yy4acTka coortpetrcTeeniio; ABIT — nacwazka aas HaGawofennf B BapHanTe

ABTOMATHYCCKOTD NOANBa (AAAOBMAALEAS AepHOBAA cyramnumcTan nowsa); TAI w T2 —
naowiaakn Aar HaGhoaeHufl B npeaenax BToOporo Apenamxa (AAN0OBHAALHAR AYrobBan
CYIANMNCTAR W AAMOBHAALHAA JAyroso-GojoTmasm nosssl; J7 — naomaaka Aan naGaw-

AeHMA Ha YYacTEe PacnoaoMedMd JUIHMeTPHYECKOro NasiAbOHa (AAJIOBMAABHAR AYIO
B2" CYTAHMHHCTAR HA CYrAMHKE novna).

a/m («Cexksa-MaTuk», «Bymopen»), craumoHapHoe M CHHXPOHHO-HM-
nyJabCHOE AOMKAEBAHHS, MPHYPOUYEHHbIE K OKPaHHaMm CHCTEME!, O0po-
waioT cpasiuTeabHo HeGoabine naowaan (puc. 4.10). Bona k mamn-
HaM NOJAdeTcs Mo NOA3EMHBIM BOAOBOJAAM, VJOMKEHHLIM Ha TaylOune
0,7—1,5 M oT NOBEPXHOCTH NOYBH; 3a060p BO/bLI IPOH3BOAUTCS JBYMSA
rpynnaMu HACOCOB ABTOMATH3WpOBAHHON HacocHo# craHuun. OOman
NpOH3BOAHTEILHOCTL HacocoB cocrasaser 315 Jg/c. Jloxaesaabnble
mawuusl «duenp» u «Pperat» OTHOCATCH K MOJYCTAUHOHAPHBEIM CH-
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cremMaM, «bymopen» n «CexkBa-MaTuHk» — K nmo3uHoOHHBIM. CyMMap-
Haf MJ0LLa/Jb OpOIIEHHs cocTasaser npumepHo 176,95 ra. CyMmmapublii
pacxojil BOJbI BCeMH I0XKAeBaJbHBIMH MalHnaMu pasen 995 wm?/u,
a cyMMapHblii pacxojl BOJAL Ha MOJHB A0CTHr no romam: 1975 r. —
663 m3fra, 1976 r.— 120 m3/ra, 1977 r.— 261 wm%ra, 1979 r. —
813 m?/ra.

OpHOl M3 BaMHEHUIHX TEXHOJOTHUECKHX XapakrepHCTHK paboThl
A0HKAEBA/bHbIX MalllHH ABJAETCH CTEMNeHb PABHOMEPHOCTH NOKPBITHHA

Tﬂﬁﬂltu& d.EE
MokazaTead CTeneHu PABHOMEPHOCTH MOJHBA .EHH{II.EBB.JIBHDH MAaHHOR

Juenp”
afwu JJldvenp*
Moxazateas padorel /s  JIHenp HAMAALHAN ¢ pie AHAH KOHeqHan

YaACTh HACTH YACT
Hanop, xlla 411 420) 425
ITromans nosusa, m* 4556 3665 3752
Cpeanuii pacxoa Bojbl, T/C 23,65 17,45 17,39
CpeHasa HHTeHCHBHOCTEH JOMIA, '
MM/ MHH 0,310 0,285 0,278
Kosdrbuuuenr nosausa 0,34 0,46 0,49
Ko HUHEHT HELOCTATOYHOrO noJgdHpa 0,37 0,28 0,26
Kosthduunent nHabHToYHOro noJHza 0,29 0,26 0,256

MOBEPXHOCTH MOYBBLL OpOCHTENbHOH Bojold. Haubojee noaHo B 3ToM
OTHOUIeHHH H3ydeHa Af/m «[lHenpr. PaBHOMEpHOCTh MOJHBA B CHJBHOH
CTENEeHH 3aBHCHT OT CKOPOCTH M HanpasJ/eHWs BeTpa, Hanopa BOLDI
Ha BXOJle M BLIXOJE MallHHH, pejbeda MECTHOCTH.

HepasnoMepHocTb nosMBsa no naoulais odyc/aoB/eHa TaKye W pas-
JHYHEM B JAHaMeTrpax Kanejab JOXKAA KakK Nno AJHHE CTPYH, Tak H
B npegenax AJHHb Malwuebl. JInamerp kanens cocraeasier 0,48; 0,75
u 1,85 MM COOTBETCTBEHHO B HauyaJje, cepelHHe W KOHLE CTPYH AJIA
HauyanabHoll uactH mawmHsl (1-5 v 2-a Tenemku). das cepeannsl Ma-
WHHL (8-51 M 9-51 TesexKH) AHaMeTp Kanedab ysesHuuBaerca jo 0,57;
0,77 n 2,10 MM CcOOTBeTCTBEHHO B HAauaJe, cepeflHHe H KOHIE CTPYH.
B camom koHue MamwmuHbel (14-5 # 1D-8 TeNeXKH) AHaMeTp Kamnejb
NOMAA JLOCTHrAeT ewe DoakliuXx 3HaueHHd — 0,63: 1,00 u 2.17 MM co-
OTBETCTBEHHO B HauaJje, cepeiMHe W wouue ctpyu. Hekoropsie noka-
3aresiH paBHOMEpHOCTH noausa A/m «IlHenp» npusegens B Taba. 4.28.
GHH CBHAECTEJIBCTEBYIOT O TOM, HTO BCE NOKA3dTEJIH nJiA E[JE,.I'I.HEEI H
KOHeuHOH uacTeill A/M «[lHenp» OJH3KH Mexay coboil H B TO Ke BpeMs
OHH OTJIHYAIOTCH, NpaBjiad, He OUeHb CVINECTBEHHO OT TeX ¥Ke nokasa-
Tesell V1A HayaJbHOH vacTH. arperara. 310 pasJuyne o0ycloBJeHO
Ooablled maoliaabio, OpolIaeMoH HavaJbHOH YaCTbi0 MAlUHHEL, H 0O-
Jee BLICOKOH HHTEHCHBHOCTBIO f0:xAf. Baaroaaps stomy KosqpuuHenT
noJansa HuxKe, a Kos(ppHUHEHTEH HEMLOCTATOUYHOrO H H3OLITOYHOrO NO-
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JHBA BHILLIE MO CPABHEHHIO C OCTAJbHBIMH ABYMH yUacTKaMmH, opouiae-
MLIMH CpejiHell H KOHeUHOl 4yacTAMH MallHHLI.

Jpyrum paxueiliunM TeXHOJNOTHYECKHM NOKasaTe/eM MOJIyCcTalHo-
HAPHBIX JA0XAEBAJbHLIX MAlIHH ARJAAETCA KoJeeoOpasoBaHHe H MOBpe-
AAAEMOCTh CeJILCKOX03AHCTBEHHBIX KYJILTYD NPH JABHIKEHHH arperatos.
B tabGa. 4.29 npusejleHbl HEKOTOPLIC noxasaTenn KojeeoOpasoBaHHA
H MOBPEXJaeMOCTH PacTEeHHii MPH OPOLIEHHH KOPMOBBIX KOPHET.I0108.
Buano, uto 3nmauenus Beex nokasartetieil 3aMeTHO BbLIIE MOCJe JABYX

Tadma 4.29

Mokasarean KoaeeobpaszoBaHHs K NOBpewAaeMocTH pacreduit am ,Jdwenp”
(vopma noausa 150 m*/ra)

Kiaeeofpasondnne w
THIP A MOCTE KYILTYR
Mokasatean

moCae 1 =ro nacac ':J-l‘l'.l

X a Rk e ]
IMTrowanes noauea, wm® 345 060 345 060
["ayGuna Koaen, M 0,07 0,08
upuua xosen, M 0,27 0,43
¥ leasHoe aasienne Kogaec, Krioew? 0,76 —
[Mrowans, 3austan Koaeami, m* 3280,5 5224
[Miomans 3ouw oTuyaaenus, v’ 3645 5589
Cpeanss aauuMaemas nJ0laAbL HA NYTH KoJeca, w* 0,30 0,46
KoangecTro nonpesiennblX pacTenui, . 948 1276
Koanuectso nompexiennsx pacreuwii ua 1 ra, wr. 26 35
MMpouent nospexiennsx pactenuit na | ra 0,94 1,46

NPOXOA0B MO CPABHEHHIO ¢ 0AHHM, OHH CYILECTBEHHO 3aBHCAT OT BJa K-
HOCTH MOBEPXHOCTHOIrO CJIOA MOYBLI ¥ BHAA KYJbTYpHhl.

CpasHedne cyMM Ocaiakos 3a sererauuto (cM. taba. 4.13) u noau-
BOE (OPOCHTE/bHbLIE HOPMbl) CBHIETEJBLCTBYIOT O TOM, HMTO Y/A€JbHbIN
BeC I10JTHBOB B NPHXO/HON cTaThe BOAHOro HajaHca B LEJOM HEBEJHK.
Oanako HeoOXOAHMO HMETb B BHY, 4TO NOJHBE NPOBOAAT B Hauboaee
nesiecoobpasHble NMepHo/ibl BPEMEHH, T. €. KOrjla 9To JACHCTBHTENbHO
HeoOXoaumMo Aasf pacreduit. [TosToMy noJHBLl jpaxe Manoid HOpMON
peerjaa onsawr Oogee 3(@QeKTHBHL, YEM HHTEHCHBHbLIE OCANKH, HO He
BOBpEeMs BhillaJ]diouiHe 0 NPoBOAAlLLHE K NMepeyBiaxkHeHH0 3A, euiue-
JAUHBAHHIO H3 NMOYBLI 3JCMEHTOB IHTAHHA pacTeHHH H K 3arpasHe-
HHIO OKpyAKalolleld cpeibl Y100peHHAMH.,

dBa jApeHa’KHBLIX yuacTKa Miollajbio cooTBercTBenno 30 ra (nep-
BeIfi) H D ra (BTOpOH) SABAAIOTCA ABTOHOMHLIMH, cOpoc ApeHarKHbIX
BOJ OCYUIECTB/IAGTCH COOTBETCTBeHHO B p. Mocksy u peury CaesHio.
[Mepsniil ApeHaxm pacnogoiKew B npeaesax NPHPYCJOBOI H IEHTpPab-
HOH vacTed NMoHMB H CPABHHTEJbHO Y3KOH MOJOCOH HampamjeH ¢ ce-
BE€pO-3anaja Ha 0ro-BOCTOK, BTOPOH — B npeaesax IeHTpaabHOl
MOHMBLL € aJJIOBHAJbHBLIMH MOYBAMH, NMPEHMYUIECTBEHHO JYIOBLIMH H
JAYroso-00J0THLIMH. [ oHUYapHbie TPpyOGLl ¢ KONJEKTOPAMH HaXO/AATCA HAa
rayouue 1,.45—1,70 ¢ OT NOBEpXHOCTH.
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4.6.2.2. [uHamKKa rpYHTOBLIX BOA H APEHAMHOro cToKa -

[pyutoseie Boaul (I'B) npHypodeHbl NpeHMyLIECTBEHHO K (DIIOBHO-
rJAAUHANBHBIM H aJJI0BHANBHBIM OTJOMEHHAM — MecHYaHbiM H MecuaHo-
rpasHilHeiM. B npegenax meauopartusnoit cucrems I'B dopmupyiores,
MO-BUAHMOMY, HA/L IOPCKHMH TJIHHAMH, ABJAAIOUWHMHCA AJ5 HHX pPerHo-
HaJbHLIM BoAOyHopoM. I'pynna ckBaxuH BjloAb aopor (ckse. b, 12—15)
COCTABJACT MMEPBLIH BePTHKAJBHLIA (NepneHAHKYAAPHLIA (apsaTepy
p. Mockset) cTBoOp; cKBaxHub 17—22 — BTOpPOH CTBOP; CKBaMKHHBI
10, 9, 4, 26 n 6 — Ttpernii crsop. HecmoTpa Ha cpaBHHTENbHO HeBOJb-
Y0 npoTaxedHocTh yuactea (80—100 M), peased ero CVULECTBEHHO
MEHAETCHA OT NPHPYCJOBOH NOHMBI K NMEpBOil H BTOPOH HaAMOHMEHHbBIM
teppacaMm. Jlas nepsBoro cTeopa CKBAXKHH M3MeHeHHe BLICOTH oT Ge-
pera pekH A0 Teppac cocrasJaser 5,43 M, aas sToporo — 3,73, anA
Tperbero — 4,63 M.

Hawubonee ray6okoe 3ajieranne rpyHTOBLIX BOJ OTMeUYaeTcs Ha I0O-
BLIIEHHBIX YYaCTKaX TEPPHTOPHH M cocTapasier 4—7 M OT NMOBEPXHO-
¢t nousnl (cks. 6, 7), a wauboaee Buicokoe —0,5—1.6 M — B npu-
Pyc/0B0i NOHME Ha TMOHHIKEHHBIX 3JeMeHTax peaseda (cks. 9, 26, 27).
Xapaxkrep H aMmnantyas konebauuiit ¥I'B kak no nepuojam rojga, Tak
H B rojl0BOM LUHKJEe pasjHuHbl, 4TO 00yCJa0BJIEHO npolleccaMH NMHTAHHA
H PasrpyskH TPYHTOBLIX BOJA, KOTOpPbIC B 3HAMHTEJbHOIl CTeNeHH He
copnagatT mexjay coboi no epemesu. Ha sti npoueccut cyulecrseH-
HOE BJHAHHE OKa3biBaer peikuM yposHeil Boau B p. Mockse.

HanbGosee uHTeHCHBHLIH BOJOOOMEH B 30He aspauun HabJgwojpaercs
B ckp. 9, 11, 22, 21, 19, pacno/oKeHHbIX B npelejax MNPHPYCJIOBOI
YaCcTH MOMMDI, MPEACTARJCHHOH COBPEeMEHHLIMH a/IOBHAJBHLIMH OT-
JOMEHHAMH ([eCKaMu, CYMecaMH W CYIJIHHKAMH) pasjHUHOrQ rpaHy-
JoMeTpHyecKkoro cocrasa ©u B cks. 2, 8, 18, 30, 31, ycraHoB/IeHHEIX
B ICHTPaJbHON [0HMe, MpPeACTaRIeHHOH ABYUJICHHBIM aJJI0BHAJLHBIM
HAHOCOM (CYFJIMHKH Ha cymecAax H neckax). B reomopdwonornueckom
OTHOUICHHH 3Ta YacTbh MOHMH npejcrasafer coboil BHIPOBHEHHYIO cJa-
OOBOrHYTYIO NOBEPXHOCTh., AMNJMTYALL KoJeGaHuil A4 OTACABHBLIX
CKBAHH MO reoMOpP(pONOrHYECKHM CTPYKTYpaM npusesersl B tabu. 4.30.

dannpie CBHACTENBLCTBYIOT O TOM, YTO KakKofi-1H60 ueTKoil 3aKoHO-
MEPHOCTH B H3IMEHEHHH aMILIHTY/A KoJieOaHui B LeJ0M MO CKBaXKHHaM
axTHuecky He nabaloraercd. ITO MOXKHO OOBLACHHTH TEM, UTO Ha
popmupoanne VI8 pangior muorne (paktopol: perKHM YPOBHA BOJbI
p. Mocksbi, ocaikn, jApeHax, NOJHBBI, MOLIHOCTH 30HBE A3paulu M
NPoUece pasrpyskH B 3HMHE-OCeHHHH nepHoa. MuHHUMaJbHBIE aMNJN-
TyAbl HA0MIONAIOTCA B 3HMHHH NEpHO, 4 MAKCHMaJbHble — B BeCeH-
HHH; aMILIHTY/Abl BEr€TAlHOHHOTO MepHOola 3aHHMAl0T NPoMeKyTouHoe
NoJJoxKeHHe.

beperopas duabTpauna sois B rayde maccHsa B MEXEHHLIH ne-
pHoa cocrasager, no-sHanmomy, 120—150 m. Anaauz uMelouuxcs
AaHHbIX CBHETE/NLCTBYET O TOM, 4TO BausinHe p. MockBui MoxKer pac-
npocTpaHaTbed B rayOb MaccHBa Ha OoJee 3HAUHTEJNBHLIE PACCTOSAHHA
BO BpeMfl NMaBoJKOB H OOHJIBHLIX Jo#aeH. Tak, B peayibTare 3aKphi-
THA U308 IJVIOTHHDLI, PACNOJIOKEHHOH Bbllle M0 TEUeHHIO pPeKkH
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TaGauna 4.30

YrB w aMmnautyibl KodeGanHf CHBAYKHH, pPacnoJOMEeHHBIX HA Pa3JIHYHBLIX
reomopdoorHYeCcKHX CTPYKTYpax goiadnsl pexu Mocksbl

e ol fporgaen e
Ieomopdosornse - Homep
CHAA CTPYRTYpAa CHEAMHHM :
Aum il nece HIHA :ﬁ;:;:{n AMMHHA | BeceHHHN l?:,;;;f"n
IMpupycaonan 21 2,87 2,45 2,70 4 30 15
nofima 130,28 | 130,70 | 130,45
22 2,79 1,46 2,65 74 83 37
129,30 130,59 129,40
Lenrpaibuas 17 2,34 1,65 2,0 8 70 25
noHMa 133,44 134,13 133,78
18 2,15 1,70 1,85 10 80 35
132,87 133,32 133,17
19 2,60 1,95 2,05 15 65 10
131,11 131,76 131,66
20 2,76 2,25 2,35 10 38 25
131,57 | 132,08 | 131,98
1 2,32 1,65 1,85 20 78 65
132,14 132,81 132,61
2 2498 0,95 1,3 20 110 50
131,25 133,25 | 132,90
Beicokan noiiva 6 3,9 3,4 3,5 12 50 36
(sopopasnen) 134,77 | 135,24 | 135,14
7 — 6,9 - - - -
[Mounxennue 26 0,6 0,3 0,1 15 35 60
SJIEMEHTH 133,56 133,96 | 134,25
penseda
27 1,35 0,5 0,2 20 85 85
133,58 184,43 | 134,91

[Ipuvmevanne. B yncaurene — ¥IMB oT noBepxHocTit nousul, B 3HaMenate-
Jge — B abCcoMIoTHRX OTMEeTKax.

(8 Ilerposo-/lansheMm), B KoHue nasoaka eeuepom 18 anpeas 1978 r.
ypoBeHb BOJAL K cepejiHHe Mas 19 anpeas moswsicuisics Ha 3,64 M. 3to
BHI3BAJIO 3aTONJEHHE [MOHMMKEHHBIX MECT MNpPHPYCJOBOH MOHMLI H,
B YaCTHOCTH, TEPPHTOPHH, I'jle pacnoJoxeda cksa)knua 22 (raba. 4.31).

B reuenne asyx cyrok, ¢ 18 no 20 anpens, nabawaanocs nanbonee
HHTEHCHBHOE NPOHHKHOBEHHE pEeYyHOil BOALL B Npejesibl NPHJEralouero
MaccuBa, 6aaronapa yemy ¥I'B nosweicuacs Ha 2,02 m B ckB. 35, Ha
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1,39 m 8 ckB. 43 u Ha 0,65 M B ckB. 2]; B OCTA/NBHBIX CKBAXKHHAEX TPYH-
TOBBIE BOJALI OCTAanHCh Ha npeknem yposse. Orciona caenyer, uto Ge-
peroBasi (pHALTPalUMS pacnpocTpannsace B raybbp maccHsa, no kpafi-
Heft mepe, na 360 m. K 22 anpens ypoBeHb peKkH NOHH3HJCH TMOUTH
no ypoeusi 16 anpeas, B cpasu ¢ uyem ¥ B Takxe noHusuauch (3a
pckatodenneM cks. 21) na 0,51 u 0,97 M cOOTBETCTBEHHO B CKB. 43 M
35. [Mounmenne ¥I'B B ckn. 21, 22, 35, 43 nabaonanocsk 1 B nocsaeny-
[OULHe LHH, OJHAKO HHTEHCHBHOCTb CHHMKEHHS 3aMETHO YMEeHbIIHJIACh.

TaGanua 4.31

Nusamuka YICB (M) B CKBAMKHHAX MNPHPYVCIOBOA NofAMBI BO BpeMa
naBoika B anpeae 1978 r.

Hucao Mecaua
Hosmep
CHBNM N
I |6 s 19 20 x2 o4 20 28
22 1,99 2,02 — - 0,41 1,42 1. 72 1,72
21 2,83 2,83 2,70 2,27 2.18 2.18 2.35 2,48
35 3,68 3,70 2.48 | .68 2,76 3,18 3,37 3,40
"13 31-3] 3-35 ﬂ,ﬁ-} I.BT 2-."!3 2.9‘2 3;]5 31ﬂ]
5 0,44 0,51 0,52 0,52 0,52 0,46 0,44 0,45
1 1,94 1.84 .83 .81 1,83 1.85 1,64 1,85

Mpumewanne, I[Ipouepk osumauaer, uro 19 u 20 anpensn ckpamuna 22 u
apuaerawuLas TeppuTopHa OLUH 3aTOMAEHB BOJOM.

PesnuM rpyHTOBLIX BOJ HA YUYacTKAX € BHICOKHM CTOAHHEM IPYHTO-
BLIX BOL B 3HAYMHTE/NbHON crenmeHu onpejensercd, NOMHMO penbeda,
BOJAHO-(PH3HYCCKUMK CBOMCTEAMH MOYMB W MOACTHJAAIOIHX nmopoi. Haure
BCEro Ha 9THX YUACTKAX aJJIIOBHAJBLHLIE JIYTOBLIE MOUBBLI CYIJIHHHCTOrO
rPAHVJIOMETPHYECKOTO COCTaBa, CHJIBHO OlJIeEHHBIE ¢ HapyUWeHHOH
CTPYKTYPOH, 3aKOJEMATHPOBAHB H XaPAKTEPH3YIOTCA HH3KHM KO3 du-
unentom  Guasrpaunn. [lousennwii npoduas paxe B Oe3noxK/ieBbie
epHOABl YaCTO HAXOAHTCH B MepeyBJaXXHeHHOM cocTtosHHH, [lonuike-
HHE YPOBHS TPYHTOBLIX BOJI 3/1eCh HMEeT MEeCTO TOJBKO B MO3/HeOCeH-
HHIl H 3HMHHI NepHO/L, KOrila ypoBeHb PeKH MPH OTKPBLITHIX ULIK3aX
CTAHOBHTCH MHHHMaJbHBIM. B 3T0O BpeMs ycJ0BHA JPEHHPOBAHHA BCEro
VUaCTKa BO MHOIO pas yJyullawTcH, UTO TAKXKe CnocodCTBYET OTTOKY
FPYHTOBBLIX BOJ H3 NOHHKEHHBIX MECT H YBEJHYECHHIO HX MOTOKA IO
HAMpaBieHHIO K ecTecTBeHHLIM Apenam (p. Mockse u peuxe Ciesne).

Huas kapruna mabaiojlaeTcid Ha aJJIIOBHAJIBHBLIX JYTOBBIX CYTJIH-
HICTBLIX M CYMECHAHBIX MMOYUBAX, PACNOJIOMKEHHLIX HA BLIDOBHEHHBIX H
MOBLIEHHBIX YUACTKAX TeX Ke reoMopdoaorHueckux cTpykryp (mpu-
pycJoBas H UCHTpaJibHas 4acTH NoiMbl). 31ech rPyHTOBbIE BOJAL pac-
NOJOMEHLl CPABHHTEJNbHO TJYOOKO OT MOBEPXHOCTH — B Mpejesax
25—42 M. Cojep:anne BJard B npoduie 3THX I0YB, Ja)Ke nocje
CH/IbHBIX [A0M(1CH, peiKO NpeBLIIaeT HAHMEHbIUIVIO BJaroeMkocTb, ja
# TO JIHIIb B CaMOM BepXHeM cJjoe.
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HaunGosee crabuaen pexium B wa nepsoit 1 BTOpOill Haanofimen-
HLIX Teppacax. 3/lecb NPEHMYULECTBEHHO PAaclpoCTpaHeHLl AepHOBO-
IOJ30/IHCTHIE CyNecyanble MouBbl, MOACTHIACMLIC MOULHBIMH IECKaMu
HJIH MOpPEHOH. DTH NOUBLI, XOTH H XapPaKTepPH3YIOTCH BLICOKOH NJOTHO-
CTBIO CJAOMeHHA, HOo 00,4aAal0T BNOJOHE YAOBJETROPHTEABHBIMH (H.1b-
TPaUHOHHLIMH cBoHcTBamu; B 3aneraior 3geck Ha raybuue 3—7 M.
AHaans aAunamukn ['B B npeaesax Kamjloro BEPTHKAJbHOTO CTBOpA
CBHACTENBCTBYET O TOM, YTO MHTCHCHBHOCTh H3MEHEHMSI HX YPOBHei
B CKBazHuax ¢ Oosee OJH3KHM K [NOBepXHOCTH 3ajqerannem ['B sza-
METHO Gbllie 10 CPaBHEHHIO CO ckBamuuamu, rae ¥T'B gaxonarcs
cpaBHuTe L0 Yy0oko. OJAHAKO 3Td 3aKOHOMEPHOCTh BbIpaKeHa He
OUCHb METKG.

D ueaom pemuym ['B goannnl cpennero teuenus p. Mockebl B MHO-
FOJCTHEM HHKJIE CKaajibiBaercd no THNY xomnencauuoHuoro. Oauako
3TO CLIC HE 03HAYAET, YTO ONACHOCTh NPOABJICHHS HEraTHBHLIX #BJe-
nuit newacnaercd. Boicokue YI'B MOryT npHBOAHTL K OIJICEHHIO 10Y-
Eenioro npoguas u GojoTHoMy THny nouscoGpasosanud. Buecte
C TEM, YUHTBIBAA, YTO JIO BBEACHHH THAPOMEJIHOPATHBHEIX COOPYIKEHHH
SJIB 1 paje mect yuacTka Obli 3HAUHTEJIBHO BLIEe, 4eMm ceiuac, H
OoJioTubie novssl GOpMIPOBATHCE B HCTOPHYECKOE BpeMsl, BEPOSITHOCTh
YCHICHHA NPOIECCOR, cBAsaHibix ¢ 00JIOTHBIM THNOM NouYBooGpa3osa-
HHA, SHAYUTEIBHO YMEeHbLUWIAck A/ a0dcouioTHO GoJbllueli yacti tep-
PHTOPHH MEIHOPDATHEHOH CHCTCMUbI.

Ocobyio BamuocTh npuobperaer sHande pexuma ['B u aMnanTyl
koaebannsn ['B B pereTallHOHHBIR NEePHOA, KOTLA MX YPOBEHHBLIA PerKuM
OnpelenseTcs He TOJNbKO OcaikaMi, Ho H nojaneami. Hauboabliee npH-
pauienne [ 5 ormevaercs B ckpamnnax 17—20,13 u 15 (uentpanshasn
nofMa). I10 cBHeTELCTBYET O TOM, uto ['B 3jech moaydalor Hau-
OoJibLI€E NMUTAHWE, [PH 3TOM MOBEPXHOCTHLIN CTOK 3aTPY/AHEH H3-3a
ocobennocTit pesbeda noiiMu. Pasrpyska I'B npoHcxofuT npedmyiie-
CT3EHHO B ecTecTEenHbie Jpenn (p. Mockea n peuxa Cnesus) n nyrem
oTeoaa ApenaxeM. HanOoapuwiui yraon ['B, nanpasieHHblil B CTO-
pory p. Mocksel, cocrasaser 0,007—0,008; B uesoM OH He npeBniaeT
0,002—0,003. ¥xnon I'B B cropony p. Cje3HH 3HAYHTEJABHO MeEHbllIe
(0,005—0,0007).

O6nem apenasinoro croxka ([JC) s3aBHCHT OT MHOrHX (haxkTOPOB
(PUPOAKHON CPebi: CYMMbI H HHTEHCHBHOCTH OCAJIKOB, NOJHBOB, (hHJb-
TPAUHOHHBIX CBOHCTB IOYBLI, FAYOHHBI 3aJeTraHHA KOJJEKTOPHO-Ape-
HAMKHOI CeTH, BJAroeMKOCTH MOYB, THNA pPAacTHTEJNLHOI0 MNOKpPOBA,
YI'B, cezona roja u ap. |53, 88, 109, 110]. Ousamuka JC no cesonam
nepuoaa 1981—1983 rr. npusenena s Tada, 4.32.

Anaans aaunox tada. 4.32 nokassipaer, UT0 MAaKCHMAaJbHOE cpe-
HEE MHOroseTHee aHavenne JC npuxoaHTes Ha BECHY, MHHHMAJ/IbHOE —
Ha anMy. Maxcumansnas rojgoeas cymma JHC cocrasasiter 62114 M8
(1982 r.), munumansuan — 9388 m® — 1981 r. Orcoga caeayer, yrto
AC no rojam moxer uamendrocs 8 6—7 pas. Ionosaa cymma JC —
BEJAH'HHA OYE€Hb HEYCTOHYHBAS H MOABEPsKeHa CHABHOMY H3MEHEHMIO
B0 ppemend. Cpapuenne cymm OC u JAC cBHAETEILCTBYET O CHJBHOI
FARHCHMOCTH JIPEHAMHOT0 CTOKA 0T ocajkos. Eule Gosee aHaunTe ILHE
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pamenenns JC no ce3oHaMm rojaa W BHYTPH KaXJIOro Ce3oHa: JetoM —
or 201 no 1927 M3 ocensio — or 313 a0 1280 m®, aumoit — or 124 10
127 »* n sechoit — or 366 no 3718 »3. [lpuBencHHbe UHPPH MOKA3LI-
BAKOT, UTO MakcHMaabHLIl pasMax uamenedunit obbvema JC uabawpna-
ercsl Becnoii (6osee uwem B 10 pas), aerom (B 9 pa3s) u ocenbio
(8 8 pa3s), a munumanabubit — sumoit 8 (1,56 pasa). Taxoit xapantep
pacnpejeaesnn JC no cesonam rojaa Xopouio COrJacyercsi ¢ AHHAMH-

Koit ['B n X010M NPHXOJAHLIX H PAcCXOJAHHX crareill BoaHoro Gananca
cuctMul ['B — 3A.

Tabmnna 4.32
JluHaMHKa APCHAMHOTD CTOKA M0 Ce30HAM B Npejeax BTOpOro ApeHama

Cymmapuuift ofbeM JC (M?) no ceaonas Cysmaapunfl ofnem JO (M%) 33 Mecnnk
lNoa
AeTO OC b i BecHa 1—X11 IvV—X X111
1981 200,7 | 1830,2 191,56 366 ,4 2588 .8 2086,9 191.5
1982 1926,6 270.,6 296, 7 37/17,5 6211 .4 45506, 1 1207 ,3
1983 500,7 313,4 123 .8 879.0 1816,9 1286,7 458,6
Cpensee 876,0 804,7 204,0 1654,3 3539.0 2676,6 619,1

Cpesinnii MHorosernuii o6bem JC 3a Tenauii NEpHOJ COCTABJNET
2677 Mm%, a 3a xoJoaHblil — Bcero anwb 619,1 M®. 3umoi u3-3a ycuae-
HHH ECTECTBEHHOro ApeHHposBaunsa teppuropun ¥I'B 3amerHo noHu-
#aercs. [lnranne (popmupoBanne) ApeHaxHOro CTOKa B 3TOT NEPHOA
NPOHCXOANT 3a cueT ApenHpoBaunsa KK, obychosnenHoro kosebannem
TEMIEpPATypLl BO3AYyXa H noupul n armocdepHoro aasaedus. CyTouyHas
AMHAMHKA JpeHay{HOTo CTOKd CHHXPOHHA OCajKaM, YTO CBHJETE/b-
CTBYET O TEeCHOH CBA3H MexXay HHMH (r = +085), npn stom cymma
ocajaros A0 10 MM ocenbo H BecHoit 0 10 15 MM JieToM He OKasblBaer
saMmerHoro sausHHA Ha obbvem JC. MunuManbuulii  Habua0aeHHbIH
o6bem JC umeer MecTo JIETOM B 34CYLLIHBLIC MEPHOALI H 3UMON M
cocrasnser npumepno 0,1 M3/ (ra-cyr), a mMakcHMaJbHBIE JlocTHTaeT
53,5 M3/ (ra-cyr); B GosmbiuuHcTBe Ke cayuaes o6vem JC nHaxoantes
B HHTepsajae 5—10 M3/ (ra-cyr).

PopMHpOBaHHE JIPEHANHOTO CTOKA, KAK OTMEYaJoCh, OCYLLECTB.A-
eTcs npexie Bcero 3a cuer HenocpeiacrseHHoll cpaborku ['B. Cesasb
smemay JC w I'B annpokcumupyercst npsMoii H ypasHeHuem (r =
= (),72) tana |86, 87]

X = 153,3 — 0,85Y, (4.18)

rite X — cymmapustii obbem JC 3a mecsaw; ¥ — ¥YIB. Yuurusas cro-
XacTHYeCKHi xapaktep Bunajeuus OC, a otciona JAC u VIB |288,
291]), wos(puuuenT Koppeasitnn MecAuHbix sHaveHuit JC u ¥IB
MOMKHO NPH3HATL BIOJHE BLICOKHM, a CBSI3b MEX<1Yy HHMH A0BOJIBHO
TecHoil. Anaauz aaumnbx no 38, AC, OC u ¥I'B csuaerenbcrsyer
O BBICOKOH AHHAMHYHOCTH cHereMnl 3A—IB. Tak, nanpumep, B Hione
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1981 r. Buinajo okoao 153 MM OCAaAKOB, 4TO MPHBEJO K CHHXPOHHOMY
yeeanvuenuio oobvema JC ¢ 0,2 no 17 M3/ (ra-cyr.) u nowuxenuio ¥YI'B
¢ 167 no 120 cm; obwue 3anacel BAArH B METPOBOM CJO€ aJJ1l0OBHAJIb-
Hoit AVroeoil nousbl yBeanuHAHCh mpu stoMm ¢ 350 no 425 mm. [lpu
Maaoit Mecauuoft cymme ocaakos o6bem [JC pe3ko yMenbluaercd. Tax,
Hanpumep, 8 mae 1983 r. cymma oca/lkoB cocTaBHJIa BCero JHub 6 MM.
B ceasn ¢ 3rum JAC B Teuenue mecsaua ymedblinacs c 8,3 1o
1,2 M3/ (ra-cyr.), 3anacu Baaru — ¢ 385 no 330 mm, a ¥I'B —c 87 no
158 ¢m. Orciona caeayer, uto (opMHpoBaHHEe JPEHAXHOrO CTOKa 3a-
BHCHT OT COOTHOUIeHHsi 3anacos sjaarn 8 34, ¥I'B u OC. B cayuyasx,
koraza 3A MakcHMaJbHO HacbilleHa sojoi u ¥IB naxoastcs 6JH3IKO
or nosepxuoctH (1,0—1,5 m), naxe HeBuicOKas CyMMa OCaJIKOB MOMKET
3aMETHO YBEJHUHTH APeHaMXHBIH CTOK.

4.6,2.3, BoaHeliA pexum MOYB B YCNOBHAX OPOLUEHHA M OCYLIEHHR

Ananns sakonomepocteil dopmuposanus saarn 8 3A, JAC u I'B
N0 NOJesLM MaTepHajaM, NoJayuYeHHbLIM OOLIUHBLIM .MOPAJKOM, HE MO-
30B0J15ieT BOIABHTH HX OCOOCHHOCTH B OCHOBHOM H3-34 HEOMNpPEAEJICH-
HOCTH BHINMAJEHHA OCAJKOB H HEYIOBJETBOPHTENBLHON 4YacTOThl HabJi0-
nennd. [lostomy Obian NpeANpHHATH HCCAEA0BAHHSA HENMOCPEACTBEHHO
B MOJIERBIX YCJOBHAX NMPH NMOJHBAX MaJoi HOPMOH H NMPH BbiMadeHHH
3HAYHTEJbHLIX CYTOUHBIX CyMM ocajkoB c GoJnee uacTeiMu HabJoje-
uuamu 3a 38, ¥IB nw JC kax jo, Tak u nocne noausa |91, 96]. He-
CIe/lOBaHMA NPOBOAKRIH B JeTHHIt u ocenuuii nepwoan 1980—1981 rr.
Ha aJJI0BHAJBHLIX JYTOBHX H JYroBo-00J0THLIX (MEJHOPHPOBAHHLIX)
CYIVIHHHCTLIX NOYBax B mpejaejax MeaHopaTHeHO cHeteMbl «[opkH-2»,
Ha anmosnaabuoil JyroBol nouse Bo3JenblBajHCh (Noc/ie/l0BaTeNbLHO
no roaasm) kanycra u kaprodean (ITI1), a wa ayroso-GosoTHOH —
smuoroaernue tpaps (I1J2). Opowenne ocyuectsianaock 4/M «Inernp».
[MTporsxennocts ero no ¢poury cocrasasna 448 M, wupuHa 3axsara
Ha OAHOH nNO3HuHKH (cTOsAHKE) — 27 M, a paccTOfiHHe MeXAy THjipaH-
TaMH — 54 M. OTrciona opowiaemas IJ0EaJAbk HA OAHOH CTOSIHKE
a/m «luenp» 8 crBope Kaxkoro-anGo ruapanra cocrtasasaa 12096 w2
wan 1,2 ra.

Bereraunonnuiii nepuon 1980 r. 6uia BaaxuuM ¢ cymmoit OC =
= 481 mu, o6ycAOBHBIINX CHJAbHOE YBJaxKHeHHe 3A B Te4yeHHe 3Ha-
YHTEBHO YACTH BEreTallHOHHOTO MEepHOAa, CPaBHHTENbHO BbICOKH2
vposens '3 u o6bem JC [3, 2—4 m®¥/(ra-cyr)]. B Goabuyio uacts
TENJIOro nepuojaa comepanue siaardk B 3A (32 uCKJIOUEHHEM CJ0f
0—20 cm) npeswiuano HB. B stux yenosuax ocaiakw cymmoit 20—
25 My npHBOAMAH K (HABTPAUMOHHLIM noToOKaMm Baarn B I'B, uacts
KOTOpuix chopMipoBana apeHaxkublii cTok. Muorounciennsie JXanHbie
napaajeabHnx Habawoneunit 3a OC, ¥B n JC cBuaeTe/bCTBYIOT
o toM, uto OC cytouHoit cyMmoit 10—15 MM He BLI3LIBAIOT 3aMETHOrO
npupaitennn B n JC, nockoJibKY OHH MOJHOCTBIO AKKYMYJHpYIOTCH
B BepxHeit yactn (0—30 cM) Merposoii ToJu nouss. B cesan ¢ Bhl-
cokuMu 38 8 34 nosusst B 1980 r. npakTHueckH He NPOBOAHJM, 34
HeRAoYenHeM mas nocae nocaaku kanyers. [lepsouiii onwit ¢ HOpMHE-



poBaHHoH moxaued BoAb A/M «lnenp» Obly ocywlecTsiieH .22 mas
1981 r. vopmoii 20 MM Ha KaxAoH H3 ABYX MO3HUHI (OT THAPaHTOB
14 n 13), nexawux cooreercreedHo B creopax [T1O1 u I112. Peayab-
TAThl H3IMEPEHHS HHTEHCHBHOCTH [LOMKIASl B PA3HBLIX YacTAX OpOlIAeMOi
NJOULaAH CBHACTENLCTBYIOT O TOM, YTO Ha NepBOH NMO3HIHH (FHAPAHT
14) pacuerHoe W cpejHee H3MEpPeHHOe 3HaueHHe NPaKkTHUYeCKH cosna-
Ja10T, @ Ha BTOpoH (ruapant 13) — CyLlecTBEHHO Pa3juvaloTcs Mexay
coboit. [1pu stom OC no poxaeMepam B o6OHX cayuyaax pas/iHYalOTCHA
B 10 pas n Gosee. PakrHyeckasl cpejlHdas HOpPMa INOJIHBA COCTaBHJA
19,1 » 22,2 MM coorBercTBeHHO mo crBopaM 14 u 13 ruapantos. Ilo-
cKOAbKY 00a cTBOpa HAXOAMATCA B Npejesax paccMaTpuBaeMoro yua-
¢TKa, B jajbHediueM OyjeM HCNOMB30BATh OJHY — OCPelHEHHYID —
Hopmy noauea (20,7 mm).

[Tepea noausom u nocae Hero (21 v 24 HIOAR COOTBETCTBEHHO)
OblJa onpejedeHa BjaaxHocTb noussl (Taba. 4.30). Buljo ycravosieHo,
yro I'B B npepenax [1J11 maxoaujuck 3HAUHTENBHO HHMXLE MO CpaBHe-
Huio ¢ [1J12; cpeaHme MX 3HAUEGHHS 1O I'PYNNE CKBaXHH COCTaBJIAJH
cootBercTBenno 177 u 106 cM. Amnautyna koaeGauuniit YI'B Ha nepsoit
nJaolLagKke cocTasasija d1 cM, a Ha BropoH — Bcero 18 cM, cpelHHH
ykjaod I'B — 0,016 u 0,003 coorsercTBeHHo. 3aMeTHoe noBwilienue ['B
Ha ofeux nuaomwaakax Habawaanoce cnyerda 4 4, a MakcHMaJAbHBIR
noaLeM — uepes 7 u focje IMpexpallleHHsl MOJHBAa. B TeueHHe nocJe-
ayiounx 15 u nabuaoganace cpaborka I'B u k 10 u caeaywoero AHA
HX VPOBEHb NOHH3H/CA 0 NpexsHHX 3Haueduii (nepen noausom). Hu-
TepBajikl BPEMEHH, B TEYeHHe KOTOPHIX TIPOHCXOAHJQ TOBHILIEHHE M
nocaeayiouee nonuxmenue ¥ B, copnagas Ha obenx nJoliagkax, XoTd
abcoNOTHBIE 3HAYEHHA HX H3MeHeHHH W pasJynunbl. CpenHuit Kospdu-
LHEeHT (PHAbTPALHH NpH noJjuee coctasuj 1,68 Mm/u B annioBHAABHLIX
ayroseix H 1,85 MM/u B ayroBo-60J0THLIX MOYBaXx.

O6bem JC nepen nosusom MuuHMaJeH [okono 0,1 m3/(ra-cyr)],
H B oraHune ot I'B ero npupauesHe HabJ101aJ0Ch yKe M0 HCTEYEHHH
1 4 nocne nosnuBa, a MakcHMaabHoe 3Havenne [1,2 M3/ (ra-cyt)] — no wme-
Teuennn 2u4; sarteMm obwem JC pesko ymenbiunacs 1o 0,56 M3/ (ra-cyt),
B TeuenHe | 4 mojjepiuBaJica HAa ITOM YPOBHE, KPATKOBPEMEHHO yBe-
aupunBasce jpo 0,76 m?*/(ra-cyr), mocae uero yMeHbIUHJCH A0
022 w3 (ra-cyr) (puc. 4.11). MunumansHoe HabJaloleHHOEe 3HAYEHHE
AC (no ncrevernn 3 cyr) cocrasasao 0,012 m3/(ra-cyr). O6wue 3B
10 NOJHBA B NEPBOM MOJYMETPOBOM CJIOC COCTABHJIH MO MJOIIAJKAM:
166,1 n 1758 MM COOTBETCTBEHHO, NOCJ€ TOJHBA OHH YBEJHUYHJHCH
a0 1837 MM Ha obfenx naowanxax (taba. 4.33). Orciona npupauenue
iaarn B cjaoe 0—50 cm cocrasuno 17,6 0 79 MM coOTBETCTBEHHO.
B merposom ciaoe yeeanuedwe 3B 0Gosee 3HAYHTENBHO H COCTABHJIO
22,4 u 64,9 mm. :

CyuectBeHno GoJiblliee npHpaueHie 3B (nourH B 3 pa3a) B HHIK-
HeH YacTH METPOBOTro CJOH JYroBO-60J0THON NOYBE OOBACHAETCH Bhl-
cokHM ¥TB u Goasminm pacxoaom I'B u 3A. Cpeannit ¥I'B nocne no-
JHBa coctaBun 80 cM, a Ha nepBoii naomaike — 160 cm. 3anacw
Bnaru npuw HB cocrasuan: B cioe 0—50 em — 181—188 wmm (cp.
185 mm), B caoe 0—100 em — 349 MM (cp. 355 mm).
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Cpasuenne 3B 1o n nocje noaHsa B mpejesax MeTpoBOro cJ/iof
CBHACTEJbCTBYET O TOM, 4TO HA nepsoil mJaollanke GoJbliasg YacTb
MOJAHBHON BOALI AKKYMVJHPOBaJach B BEPXHEM METPOBOM CJIO€ H OCO-
Geuno B caoe 0—20 oM, rae wabaloaicd ee MakCHMaabHbli 1edHInT,
Ilpupautenne Baarn B oTie/bHbIX Oojee rayGOKHX ¢/0AX NMOYBH He
HOCAT CHCTEMATHUECKOro xapakrtepa um o0ychaonJieHbl, 110 BCeH BHH-
MOCTH, APYrUMII npu4dHHaMu: pacxoaom I'B B 3A u npoueccamu, cBs-

00 wen ¥r8em ¢ w3 /(2a-cym)
Jd Q400 ~

Jod -
50 -
200+ 3-5
20+ 150 e o™
50 I
180 15 5-4

250+ §

22 303 11 19 27 48 18 24 26 14 22303 f1 19 271§ 13
Vi Vil X A Al AN

Pue. 4.11. HdunaMuka rpyHTOBBIX BOJA, OCAAKOB H JAPEHAMKHOIO CTOKA C HIOARA
no aexkabpwn 1981 r.

! — gpenamumil cTok, 27— ocaakn, 3-5—¥rB n 3-fi ckpamiie 2-0  naontanem,
§:A — ¥FB p 50l cknamune - naouragk,

3aHHLIMH C Tepepacnpe/esedieM BJard mo Beprukaad. B caoe 0—
50 cM cyMMapHOe coAeprKaHHe BJaru nocjae noJaMsBa JAOCTHIJIO 3HaYe-
unit 1B, a B caoe 0—100 cMm: Ha nepsoil njaollajke HUKE, & HA BTO-
poil — anaunrenbHo Beiwe HB (318 u 471 MM COOTBETCTBEHHO).
[MTockoabKy nocae nosnea vabaojaercda nosuimienue ¥1B, BO3MOXK-
HOC TOJIbKO 34 cHeT (PHAbTPAUMHOHHBLIX NOTOKOB BJArH, MOYBEHHBIH
npoduab, HCX0AS H3 TEOpPeTHUeCKHX coodpakeuwit, Aosen Ouia Oul
VBJIAXHHTHCS 10 cOCTOAHMA, npesuiwatomero HB, no xkpaiineii mepe,
B Hiuzuel ero yactn. Oanako sroro He HaGawoaaercs. Ira ocoben-
HocTh pacnpejenedus snaru B 34 u nosenenunss ['B n JC obbsicHs-
I0TCST psiaoM npHunp. Bo-mepBuiX, H3-3a HEPOBHOCTH peJbeda MecTHO-
CTH, HECTPOTHI MNOYBEHHOTO NOKPOBA H MOACTH/AWHX NOPOL NPOHCXO-
JUT nepepacrpejie/ieHie noJHBHOH BOJb 110 MOBEPXHOCTH H BHYTPH
MOYBEHHON TOJIWH. Bo-BropuiX, (pHAbTPaUHA NOJAHBHOI BOALI Ocylle-
CTBJASIETCA NpeHdiae Beero no HanboJee KPYNHBLIM MCAKATPEraTHbM I10-
pam u tpewnnam [186, 234, 285]. Baarosaps sTomy uacTe MOJAHBHOI
BOAL TIPOXOAHMT Yepes nouseHHulil Npo@uib CBOGOAHLIM «TPAH3HTOM:®,
MaJjgo yuacTtsyf B ero Hacuimenun [322]. Caeayer ykasatbhb H Ha TO,
YTO 4aCTh MNOJHBHON BOABLI H NOUBEHHON BJaarH (oxkoso 4,8 MM) Hcna-
pHJaCh 3a HCTEKLle Tpoe CYTOK, yMenbwHs 38 B nouse. Takoe npej-
CTaBACHHE O paciupeieseHui NOoJAHBHOH BOALL COIVIACYETCH ¢ HE3HauH-
TEAbHLIM U KPATKOBPEMEHHLIM npupautediem ¥I'B, GuicTpeiM crnajioMm
°ro W BO3BPATOM Ha npexuuil (npeanonusHoi) yposenb. Mesomopdo-
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JIOTHYECKHEe HCCJEeJ0BAHNA CBHAETEJbCTBYIOT O TOM, YTO a/JHOBHAJb-
HBIE MOYEHL XAPAKTEPH3YIOTCS BLICOKOH NMOPHCTOCTLIO: 00beM nop co-
crapaser okosao 50 % B pepxueit n 40 % B wHKHed yacTax npoduas.
[Mopul KpynHoro Auamerpa cocrasasior 3aeck Ooaee 40 % oOwero
ob6bema nop. B npoilecce AIHTENBHOrO BO3AE/LIBAHHA TMPONAUIHBIX
KyAbTYp, VCyryG.aaeMoro oTCYTCTBHEM CeBOOOOPOTAE, CTPYKTYpa NaxoT-
HOrO CJIOSt H3 KOMKOBATO-3€PHHCTOH npespaTuiack B rablOHCTO-KOMKO-

Tabanua 4.33

3Hayenun 3anacoB Baard 38 (MM) B paziHuYHBIX CAOAX MOYMBBI H
ux wamenennft (AW) B nerne-ocennnft nepuoa 1981 r.

Caoft novyakd, cM
JlaTa H
O e e - T?"I::_.:P 0 — ) 20—40 4060 GO—80
AERHA ’
prakpocT | WAAKH
3B AW 38 AW 1 AW IR AW
21.07.81 | 54,2 - 72,0 s 70,9 — 59,0 —
22.07 1 76.3 | 422.1 74.4 2.4 64,2 —6,7| 57.0 —2,0
22.07 2 67,6 - - 73,3 — 68,9 — 76,6 -—
24.07 2 74,2 46,61 73,5 +0.21 72,5 +3,6| 83,1 +-6,6
12.08 1 67,3 —9.0| 71,2 —3.21 64,7 +0.5| 60,0 43,0
4,00 | 100.8 |+33,5| 97.2 |416,0| 82,6 |4+17,9| 72,5 +12.5
28.09 1 78.2 |—22.6|] 83,9 |—13.3|] 71,2 |—I11,4] O8,I —4,4
Canofl noyabl, ©M
Aata
Onpe e - !-L-IJ:IL:‘_D' 80— 100 0—50 | 0— 100
ACHAR !
paAaxHoC TH | WAAKH |
38 AW a8 AW | a8 AW
21.07.81 | 39,1 - 166, 1 — 295,6 -
22.07 | 46,2 +6 8 183,7 +17.6 318,0 +22.4
22.07 2 117,8 — 175.,8 - 404,3 —
24.07 2 167,9 -+-50,1 183,7 L7 471,2 464,90
12.08 | 86,7 -4=39,5 174,0 i)yl 318 .9 30,9
28.09 | 70,7 —0 .2 208 .8 —35.,9 372,2 —60 ,8

BaTyio, cnocobcTeylowylo obpasosannio 00JbLIOT0 KOJHUECTBA Kpyn-
HBIX TPeULHH Ha KOHUTAKTaX CONPHKOCHOBEHHA 1VILIO H KOMKOB.
[loBTopeHie 3KCHEpHMEHTa ¢ HOPMHPOBAHHON nojatell [OJHBHOH
BOABI OuI0 ocyulecTsiaeno 28 mioas 1981 r. wopmoit 225 mm. B orau-
Yie OT NepBOro BO BTOPOM ONLITE, JIOMOJHHTE/IbHO K TCPPHTOPHH
C ONBITHBIMH [JOWALKAMY,. GBI NPOBEAEH NOJHB TAKON JKe HOPMOH
M cocenueil ¢ HUMH TEPPHTOPHH C JAEPHOBO-NMOASCJHCTLHIMH [OYBAMH
(neppas uwaanoitmennan reppaca). lloayuenunie JanHble CBHACTE/b-
CTBYIOT O TOM, 4TO AHHAMKKA Toabema u cnaja YI'B npuMmepHo Takas
e, KAK M B MepBoM ONbITe, HO XaPaKTepH3YeTcA MeHbLWHMH abco.I0T-
HLMH 3auennami. HeeMorps Ha TO 4TO NOAHB ApHAEraioulell K ONLIT-
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HbBIM MJollajkaM TEPPHTOPHH NPOAOJKAICH elle B TeUeHHE HECKOIbKHX
AHeH, naabHeHmee npupamenwe I'B na nJaomajnkax we Habawna-
J0Ch. IJTO CBA3AHO C TEM, YTO JIEPHOBO-NOA30JHCTHIE NMOYBEI XapaKTe-
pH3YIOTCS MPH OJHHAKOBOH BJaXHOCTH MEHBIIHMH BOAOY/EpHHBAIO-
IHMH CHJAMHl 110 CpaBHEHNIO ¢ ajJJaioBHaJbHbIMH. [losToMy npu oanuX
H TeX e 3HAYCHHAX COOTHOIUCHHA NPHXOAHBLIX M PacXoJAHBIX cTaTef
BOJAHOrO DOajaHca Ha MOBEPXHOCTH MOYBE PacXoj] BJArH H3 MepBhIX
Oyier Bhille N0 CPaBHEHHIO cO BTOpwM. Bmecte ¢ tem I'B Ha nepsoit
HaAMOHMEHHOH Teppace HMelT OoJee HH3KOe (OT NOBEPXHOCTH) 3aJe-
raHHe, 4em B IEHTPaJbHOH noiMe (aAJ0BHAJIBHBIE TOYBH ).

Tabanma 4.34

Ocanku (OC) 3a aerne-ocennudt nepuosn 1981 r.
dara QOC MM Adara OC mm Hata OC um Harta OC um | Jara OC uM
7.07 15,8 6.08 20,1 29.08 9,0 12.09 | 14,3 | 24.09 8,2
16.07 0,7 10.08 0,6 | 30.08 0,5 13.09 1,4 | 27.09 2,9
17.07 1,0 12.08 0,5 | 31.08 4,6 14.09 | 12,7 5.10 7,4
2 07 4,3 | 13.08 19,6 1.09 ] 10,5 16.09 | 30,2 6.10 | 16,6
30.07 0,1 16.08 3,2 2.09 6,3 17.09 | 27,1 8.10 3,2
1.08 0,0 18.08 0,3 3.09 3,1 18.09 9.0 | 13.10 7,9
2.08 il,d 19.08 2,4 6.09 2,4 19.08 0,6 | 14.10 | 16,8
3.08 15,8 | 24.08 3,3 7.09 2,1 20.09 3,3 | 15.10 1,9
4.08 6,2 25.08 0,4 10.09 9,0 21.09 0,5 | 16.10 0.6
5.08 1.4 | 27.08 | 21.4 11.09 4.8 22.09 5.3 | 19.10 0.8

HaGaloaenus 3a ocaakamu, Baax<uoctsio nouss, ¥I'B u JC 6uan
NPOAOGJIKEHLI M B Jla/IbHEHLIeM, BNJOTD 10 jekabpa MecAna (puc. 4.11).
O6bem /JIC, corjiacHO MOJYYEHHBLIM JIAHHEIM, B TEUEHHE ABrYycTa H /10
15 centabps ne suixonna 3a npegeant 0,8—0.9 m¥/ (ra.cyr.), Haxoasch
GosblieH uacTbio B HuTepsade 3Haueduit 0,2—06 w3/ (ra-cyr.).
M Ttoabko B nepuwoa c+ | no 3 centabpsi OH yBeAHYMJCA jo 8—
8.8 M3/ (ra-cyr), 4To OOBACHACTCH BECHMA 3HAYHTEAbHLIM KOJIHYECTBOM
OCaJKOB, BLIABWIHX B nepHoa ¢ 27 asryct no 3 centabps H cocra-
BHBLIHX B CyMMe€ OK0J0 55 mMm (ra6a. 4.34). Oanako I'B B 3101 ne-
PHOL OCTAJHChb NPAKTHYECKH HA NPeXHEM YypoBHEe, YTO0 MOMeT OLiTh
OOLACHEHO NMOUTH MOJHHIM <«NEPEeXBaTOM» (HALTPALHOHHBIX TIOTOKOB
KOJJICKTOPHO-JAPEHAXKHOH ceTblo. 3anacel Baarn B cjoe 0—50 u
0—100 cm cocrasuan coorsercreenno 131 u 122 9% HB.

Cpasuenue anHamuku ['B npu noausnoit wopme 21,0—225 MM u
npu cymme OC, paBHOH DD MM, nokaswisaer cijeayionee. B nepsom
cayuae npHm BJIAKHOCTH METpPOBOro CJA0s no4yswl MeHbiie HB u npu
MaJIOH HOpME M0JIHBA 4acTbh MOJIHBHOH BOAH Bce ke obpasyer dHib-
TPaUHOHHBLIH CTOK, aoctHraer ['B n ¢opMHpyeT KpaTKOBpCMEHHOE Nno-
BhlLIEHHE nX yposus. Bo Bropom cayuae, xapakrtepuiyemMoMm 3Hauf-
TeNbHO OoJiblueh cymmolt OC n Gosee sricokumn 3B MeTpoBoro caos
nousel, npupawende I'B He nabmopaerca. OrMmeueHHas 0coGEHHOCTS
BJAHSIHHA NPHXOAHLIX cTaTtel BoAHoro OGaananca na ¥I'B obGbsacusercs
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paszandHoil nuTeHcHBHOcThio OC u noausos. Cymma OC 3a 8 cyt co-
CTABHJIA DD MM, OTCIola cpeaHdas HHTeHcHBHOCTb 0,27 MM/u, a MHHH-
MdJbHOE H MaKCHMAaJibHOE2 3HAYCHHA — COOTBCTCTBEHHO 'DJ]E— H
0.44 msfu. CheposaTenbHo, Aaxe MaKCHMAJbHAA CPEIAHAA HHTEHCHE-
Hocete OC B 50 pas MeHbllle HHTEHCHBHOCTH noJHBa (okogo 22 Mm/4).

Maxcumanbuniit o6bem JC |77 w3/ (ra-cyr)] nabawonanca 19 ces-
TAGpA nocje Beinagends 3a nepuoad ¢ 14 no 18 ceurabpsa 799 mm
0CaakoB (CcpeAHss HHTEHCHBHOCTh okoJso 17 msmfer, waun 0,70 Mm/4).
Becbma BbicOKHe HHTEHCHBHOCTD M cyMma OC obycaoBHAH 3HAYHTEIb-
uulii noasveM I'B. Ha nepsoii niaowlajke MakcHMaJbHOE [OBBIILEHHE
¥I'B cocrasnao 52—92 ¢m (B npeldenax CTBOpa CKBaxKHH), a Ha BTO-
poit ¥T'B noanaJjca 10 noeepxdoct nousel. [lockonbky Becbma 3Ha-
yHTeAbHLHA noabeM [ B oOYCJIOBHJ CKBO3HOE NpoMauuBaHHe MOUBEH-
HOM TOJILLH, @ pacxo/ BJard Ha £, CYLIECTBEHHO MOHH3HJCA (B CBA3H
¢ VMEHbIIEHHEM NPHTOKA T3 OCeHbIO), MOABHJHCE OJaronpHATHLIC
yenosus aas dopmuposanus Oonasuioro obbemMa JAPeHaXKHOro CTOKA.
JleficTonTeIbHO, ¢ KOHLLA ceHTAOpPA H B TEYeHHe BCero oKTAOpA, 00BeEM
JAC cocrasaser 10—14 m3/(ra-cyr.). 3a stor nepuon I'B, ocobeHno
Ha mepeoil naowiaake, ctabHAH3HPOBAJHCH Ha HOBOM, 00JIEE BLICOKOM
YpORHE, N0 cpaBHeHHo ¢ geroM (pHe. 4.11).

B teuenne HoaGps OcajiKH, XOTH H BhiNajlajH J0BOJBHO YacTo, O/-
HAKO HX CyMMbl HeDoabluHe (5—7 MM) 32 HCK/IOYEHHeM camblX nep-
BHIX uHcea mecaua. [lockoabKy npuxoznas 4acTe BoaHoro GajiaHca
HesHauuTeabHa, obbem JC nocreneHHo yMeHbliaercs, a IO nouu-
aaeres. K xonuy nHoaOpsa ¥IB B cpeileM no CTEOPY CKBAaKHH Ha
[IepBOH MJOLlaJIKe JOCTHT CBOEro JeTHero noJsioxenus, a oowem JAC
yMeHbiinacs go 10—12 m3/cyr. B To ke Bpems ¥I'B ua sropoil mio-
iaaKe He Mor crabDHAH3HPOBATHCH 334 ITOT NEpPHO)L H HAXOJHJCH Ha
OTMETKE 3aMeTHO BHIUe JerTHeil. B panbueiuieM, B TedeHHe BTOPOH
NOJOBHHLI HOSOpSA H nepBod aexaaw jJexkabps, cyMma ocaikos Obuiya
HeBeJiHKa, HO ocajlki Beinajianau uacto. ¥ITB ua obeux nJjounianikax
MEJJeHHO IMOHHXKaJacdA, a obvem JC naxouuscsi wa yposre l1—
12 m*/cyr. Temnepartypa sosayxa & nepsol jexase aekabps koaeda-
jgack 0T 0 g0 3,5°C u npH HAJHYHH 3HAYATENLHOTO CHENKHOTO NOKPORA
(10—15 ¢m) nosepxHoCTh NOUYBH OcTaBajack tadnoi. Hepeako nabdaio-
AaBlunecs orreneau oOycaOBHAH OJATONPHATHVIO CHTVALUHIO AAA He-
kKotoporo nossienns obwema JAC w ¥T'B. KoaeGaune rTemnepartyps
MOUEBE H arMoc(epHOro JAaBJeHHA BO3/VXA MOXKET NPHBOAHTE K YMEHb-
WEeHHIC BOLOYACPIKHBAIOWHX CHJ MOYBLI B 30HE KANHJJNADHOH KaHME,
JPEHHPOBAHHIO YACTH BJATH H3 Hee H mosbllueduo Y1 B n obwema [C.

Takum oOpasoM, 3aKOHOMEPHOCTH (POPMHPOBAHHA TPYHTOBHIX BOJ
W JpeHax{Horo cToka oOYCJOBJeHLI COOTHOLISHHEM NMPHXOJAHBIX W pac-
XOAHLIX cTaTell BoJAHOro GanaHca NMOYBK H B 3HAYHTEABHOH CTENEHH
J2BHCHAT OT €€ Hﬂ.’lHﬂ'fbHEH'}lEEKI{}E CEOHCTB H HCXOIHOTIO E!ﬂﬂ.EPH{EIHHH
Baard. HesnaunTeabible ocajkn HAH MoaHBH HopMmoit 20—25 MM npH
HCXOAHOM coaepxannu Baard, pasiom 08—0,6 HE, He okaswBalor
3aMETHOIO BJAHAHNA HA YPOBEHb I'PYHTOBLIX BOJ H 00'BEM JIPEHANHOrO
croxa. Doabliast wacTh NOJAHBHON BOMLI, MOCTYNHBIIEH HA MOBEPXHOCTH
MOYBH, AKKYMYJHpYETCcH B ee npogusie, a MeHbllads ee 4acTbh CTeKaer
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M0 KPYHHLIM NOpPaM-KaHaJ aM H TPeUlHHaM B rpyHTOBbE BOAB, 00yc-
JOBJIHBASA KPATKOBPEMEHHOE MOBbILICHHE HX YPOBHA.

VBeaHueHne HOPMbI NOJAHBHON BOALI HAH CyMMbl ocaiikos jio 40 MM
npu aeduuuTe NOYBEHHOH BIarm B Mperesax 0,8—0,6 HB npusoaut
K KpaTKOBpEMeHHOMY nopuiientio ¥I'B ua 15—25 ¢M H yBeJHUEHHIO
B TEYEHHEe HECKOJNbKHX CYTOK o6beMa jipeHa<Horo croka ¢ 1—3 m¥/cyr
[Moryab — 0,002—0,007 af(ra-c)] ao 40—45 km¥/cyr [Moayab —
0,09 — 0.1 a/(ra-c)].

Mexoan H3 AHHAMHUKH TPYHTOBLIX BOJ, HHTEHCHBHOCTD HX Pa3rpy3xH
NpH cyMMme OcalkoB 3a Helenlo 1o S0 MM 3HAUHTENbHO Onepexaer
ckopocth nonoatenus I'B 3a cuer GuAbTPAILHOHHBIX TIOTOKOB. B CBA3H
¢ aTHM 3Hauuteaniblit noasem I'B (>30 cm) nabawojpaercs peiko,
B OCHOBHOM B TeX CJayuasx, KOrjJa cyMMa ocaikos npesbiumiaer 50 MM,
A cpejlHssl HHTEHCHBHOCTL JIOXA cocrasiser we menee 0.4 wmm/u.

4.7. Buicogwl

. M3 peex paceMOTpeHHLIX METOAOB onpeieenus kos(pguuuenta
BAATONPOBOAHOCTH MouB K Hanbojee NEpenekTHBHLIM CJAeYeT OTHECTH
METO/L KOJOHH H JIH3HMETPHUYECKHil, NOCKOJbKY B HHX NpeAcTaBafeTcs
BO3MOMHBIM CMOAGIHPOBATE VCJIOBHA MMPOTEKAHNA MNOYBEHHBIX Npollec-
COB M ABHMKEHHE BJArH, MAKCHMAaJbHO NpHOJAHIKEHHBIE K MPHPOAHLIM.
B saGopatophblx YCAOBHAX HAJAEXKHLIE DPE3YJbTATLl BO3MOMKHO TNOJIY-
YHTh ¢ HCMOJbL30BAHHEM NPelJoKeHHOro HaMH BapHaHTa 30HAOBOrO
METO/1a, KOTOpHIl lejecoobpa3ino HCNoOJb30BATh TAKKE H B MOJCBLIX
VCIOBHAX.

[Tounmenne noreduuana siaarm 8 npeaenax 0... —80 klla obyc-
JOBJHBACT yMcHblleHHe K, Ha 01HH-1Ba NOpAAKa B CBA3H C PE3KNM
yMeHblIeHHeM O0BbeMHON MPOBOAHMOCTH W COKpallleHHeM 11J101ajlH
NONEepPeMHoro ceuerns BJAATONPOBOAAULAX TPAH3NTHLIX nyTel. C MNOHH-
wennem norenunana jgo —10-10? klla K, ymenbuiaercs yxe BO MHO-
PHE COTHH, 10 THICAYH pas.

2. MaxcuMaabHaf BLICOTA KAaNWANSIPHOrO NMoA’beMa BJAr#H B MOHO-
AHTAX AJNI0BHAJBHON JyroBoil CyrauHHCTON M JIePHOBO-MO/A30JHCTOR
cvnecuanoil nous cocrasaser 125 u 100 cm coorsercrsento. Hapyure-
HHE eCTEeCTBeHHOTO CJA0MKEHHA W CTPYKTYPLL HE MPHBOAHT K CyLLecTBeH-
HOMY YMCHBLLUIEHHIO BOJOYAEPHKHBAIOWHX CHJI NOYBE H MPAKTHUYECKH He
oTpas<aercs Ha CKOPOCTH noabeMa I'B u na GanaHce NMOYBEHHON BJAry.
Bojaee zaMeTHo OHO CKA3LIBAETCH HA HHTEHCHBHOCTH KanW/JIApHOro
MOTOKA BJAarH.

Kanuassipias xaiiMa no cTeneHy HACLIEHHA ee TPYHTO30H BOJLOH
I CIJOUMIHOCTH BOJHOrO TEJa nojipasjieIieTcs B aJJIoBHa LHOMN Jyro-
goft cyraunucTolt nouse Ha Tpu souul. [lepnas MOWHOCTHIO 55 CM OT
YIrB maxkcumasabHo Haceiena popoit (1o 98 % [/715), conepmaniasics
B Heill Bsaara ruipaBjiHYecKH csBs3aHa Bo Beeli Touule. Bropas somna
KK momnoctsio 41—46 cm (ot 55 10 96—101 cm ¥T'B) B 3HaunTeabHO
MeHblIel crenenn Hacwiuena I'B (82—73 9, T1B). Tperba 3zona KK
nporakennoctbio or 98—101 1o 121—125 cm (23—34 cM) obGBoaHeHa

180



MEHBILE BTOPOH M 10 COCTOAHHIO Bjaarw siBjasieTcs nepexojHoi k HB,
ocobenno B ee pepxHelt vacrt. Cojaepxcanue Bjaary sjaech Koaebaercs
or 67 no 73 % [IB. I'mapasinueckas cBA3b BO BTOPOH M TpeTbeil 30-
pax KK, no-puainMomMy, HMeer JOKaJbHBIH XapakTtep.

Kanuaasipuas kafima B JA€pHOBO-NOA30JAMCTONR cynecuaHoil nouse
noapasiensiercd Ha ABe 30HB. B nepBofi MouwHocTeio 66—67 cMm oT
¥T'B nacuuenne noposoro npocrpancrsa I'B cocrasaser 89—52 Y
[1B, a Bo sTOpOit MOIHOCTBLIO 34—16 c¢M (B 3aBHCHMOCTH OT CJONce-
Huf) — 1o 40—38 %. B nepsoii s3one KK Baara xapaxrepHsyercs
CIJIOUIHOCTBIO BOJAHOIO TeJid, BO BTOpOH oHa pasofuleHa H NpeacTas-
afeT coBGoi OTae/bHbIe, PA3JHUYHON NPOTHMEHHOCTH YYACTKH, paih-
e/HHEHHbIE CKOTLIeHHsiMH 3alleMaeHHoro 1 cBobOOAHOTO BO3AyXa.

3. B ycaorusix 6JiM3KOro 3ajeranus or nosepxtoctu I'B uMHTEHCHB-
HOCTb HX PACcX0/a HA MCNApeHHe MOMKeT JlocTHraTh DOJIbIIHX 3HAUEHHH,
a KK npeacrasaser coboll 30HY aKTHBHOTO BJaroobopoTa — pacxoi
BJAIH OCYLLECTBJAAECTCH OJAHOBPEMEHHO H3 Beeit ee dacte. [lpu noun-
senun ¥YIB B ycnoBHax suicokoft £. MOMKET NPOHCXOAHTh pPaspuiB
TPAN3HTHLIX BJArONPOBOAAIIMX NyTel, 3amoJHAEMLIX BO3AYXOM. IJTO
NPHBOANT K NOTEPEe CIJOIHOCTH BOAHOTO T&Jla H K JHKBHAAIHH THAPO-
CTATHYECKOro AAaBJeHHs B oTlenbHblX yuacthax KK. $lsaente napy-
LIEeHHS CNJAOWHOCTH BOJHONO TeJa NPH BJAMKHOCTH 3HAYHTEALHO Npe-
Bhiluaomen B, e NPOTHBOPEHMHT H3IBECTHOMY MPEACTABJCHIIO O TOM,
YTO B HAAKANHAJAAPHONH 30HE aHAJOTHUHBIA Paspbis KANWIJAAPHEIR CBA-
seil HabusiofnaeTcsl NpH BJAAKHOCTH, MeHbllefl Hiaw pasHoit HB. 2to0
oObfAcHACTCH TEM, YTo onpeaenenne B nposoistT B YCJAOBHAX, MpH-
GAHKAIOUNIHXCA K PABHOBECHLIM, XAPAKTEPHIYEMBIM OTCYTCTBHEM JIBH-
AEHHS BJarH.

SHAYHTEJbHLIC pacXoKAeHHd 3HavueHuil YI'B, onpeaencennux no
CKBAMHHE H N0 NOKA3aHHAM TeH3HOMETPOB, OObBACHAETCS HECTAlHO-
HAPHOCTBIO TeueHHd Baard B KK, 4To HakJjalblBaeT OrpaHHvyedHe Ha
HCIMONbL30OBAHHE TeH3HOMETpoB jas onpepenenns YIB. B yciaopnax,
OJAH3KHX K paBHOBeCcHOMY cocToAHH Baard (npu ¥IB ray6me 30—
3,5 M), TEH3HOMETPH], NO-BHAUMOMY, MOI'YT YCHEUIHO HCIOAb30BATLCA
H ans onpeaedaenns VI B.

4. B cpaBHHTENBHO TEMJbIE 3HMHHE NEPHOABL € AOCTATOMHO MOLL-
HhiM CHEXHBIM NoKpoBoM (25—4D cMm) nouBa ocTdercHd NpPakTHUECKH
TANOH H JHIbL CHIBHO OXJa)aaeresd. B 9THX yCJOBHAX CyMMapHBIH
pacxojl saaru 3 Tanoi nouskl 0 ['B K QPOHTY oxaaxKjieHHd, obycnos-
JICHH LI rpailHeHTaMy NOTCHLUHa a H TEMNOERATYPLI NOYUBEI, HEBENHK H
oOnivHo cocrasaser 0,04—0,18 mm/cyr. B MmajocHe:xHble 3UMHHE Me-
pPHO/JILI CYMMAapHLIT pacxol Bjaary u3 tanoi nousw u [ B yseanuusa-
ercst 10 1,2—5,9 mm/cyr. B HauaibHble NEpHOAR NOCJAC YCTAHOBJICHHSA
OTPHUATEIbHBIX TEMIEPATYP B IOYBE HHTEHCHUBHOCTh I[10TOKAa BJjaru
H3 nousut u B, oOyciopneHnas rpajiHeHTOM TeMOCPATypbl, 3HAYH-
TCJbHO BLIUIE HHTCHCHBHOCTH NOTOKA, BLIZBAHHOIO rpajiHeHTOM NOTEeH-
LHana. B ,-'I_H.,’[h}-[(-‘ﬁlllﬂ.‘d. no sepe NoOHHAEHHSH yI'B H NOTEHIIHAJ4d
BJard, poJib NOCJEAHEro BO BJaronepeHoce CylecTBeHHO BO3pacTaer:
HHTEHCHBHOCTh NOTOKA BJadry noa ,-'LEITICTHHEM FpajHenTa NoTeHIlHaJga
CTAHOBITCH Bbillie HHTEHCHEHOCTH TepMonepeHoca.
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Pacxoa saarm B 3acyulIHBLIe BereTallHOHHbIE MEPHOAL YBeJHYH-
BAeTCA B HANpABJCHHH YMEHbIIEHHA MOWIHOCTH 3A, BO BJaXKHLle mne-
PHOJIbI 3T4 33aKOHOMEPHOCTh HApyWaercsd, onocpeayerca BJAHAHHEM
(HALTPAHIOHHLIX NOTOKOB. JBanoTpaHCHHPAIHA B 3TO BpeMs Bbille
H3 JH3AMETPOB ¢ BHICOKHM YI'B, Bo BaaHBIe — JOCTOBEPHOTO pas-
an4ua B 3savennsax £, ne HaOnwopaercs. ¥YpesnueHHe pacxoja BJary
Hz I'B B cBA3N C BO3pacTOM pacTeHHit Taxme He HabJulofaercs, uTo
o0yCJI0BJeHO BLICOKHM COJAEpHaHHeM Bjiard B KopHeoODHTaeMoM cJjioe
MOYBLI B TeueHHe 3HAYHTEHHON YacTH BereTauHOHHOTO MepHoja.

5. Jloas pacxoja Baaru u3 3A u I'B B 3BanoTpaHcnHpauHH COCTAB-
asger 10—38 u 19—38 Y% cooTBeTCTBEHHO B 3aBHCHMOCTH OT THMAa mous,
YT u BHAAa pacTHTeNbHOCTH. AKKyMyJsuust Bjaard ocaikos B 3A u
I'B cocrasasier 18—21 u 25—29 % ux cymmu. B aautensHble 3acyul-
JHBLIE MepHOAB cyMMapHuii pacxon saarn u3 3A u I'B moxer pocTH-
rate 40—>50 % u naxe 66 Y% or E.. Pa3suuua Memxay npupauiesuem
pacxoioMm I'B cocrasaser 18—23 mm u npejicrapiser co6oit HHPH.Ib-
Tpﬂuilﬂ-][][ﬂﬁ IHTAHHE FB JH3IH !‘-'[ET[]'.']H-.

B 3one aspauMu 3a pereTanMio CKJaALIBACTCA B MHOIOJIETHEM
HHKJOHE HyJjaesoil GanaHc BJAarH, a pexHM ee NnpoTexkaer 1o THOY
KoMnexncaunossoro. B I'B HakonieHnue sjarn npesajupyer Haa pac-
X0A0M, B CBA3H ¢ ueM pexum ['B nporekaer no THOY KOMMNEHCALIH-
OHHO-HAKONHTEIbHOIO.

6. Jaxonomepuoctu ¢opmuposanns I'B n JC obycioBieHs cooT-
HOLUEeHHeM MPHXOJAHBLIX H PacXojHbIX ¢Tareil BojHoro Gajanca Ha no-
BepXHocTH nouBbl. OcajlkH CYMMON HJH NOAHBLL HOpMOil 20—25 MM
NpH HCXOAHOM (NMPeAnOJHBHOM) cOAepKaHuH Baard, pasHom 0,8—
0,6 [ B, ne okassiBaloT 3aMeTHoro BaHstHus Ha YI'B un JIC. Boanuas
YacTh NOJHBHOH BOJLL, NOCTYNHBIUEH HA NOBEPXHOCTh AEPHOBO-MOA30-
JHCTLIX H aNMI0BHAJBHBIX JYTOBLIX MOYB, AKKYMYJHPYETCH B-HX Tpo-
(huaAX, @ 3HAYNTEBHO MEHbLIAA CTEKAeT 10 KPYMHLIM MOpaM, TPeLlH-
HaM # xoiaam semiepoes B ['B, o0ycjoBanBas AHillb KPATKOBpPEMEHHOR
HX NOBLIMLIEHHE,



Fnasa 5. JOCTYMHOCTb MOYBEHHOW BJIATM
W BNATOMOTPEGENEHME PACTEHMM C NO3MLLMH
TEPMOAMHAMMYECKOTIO NMOAXOAA

5.1. TepmogHHamMuyecHMe acneKTbl notpebnenmna
NOYBEHHOW BNArKW PAcTeHMSIMM Pa3nNHYHBIX JKONOrHYECKHMX rpynn

Panee (csm. ra. 1) Oblio NMokasaHo, uTo JABH/KE€HHe BJarm B CH-
cTeMe nouyBa—pacTeHHe—aTMocjepa BO3IMOMKHO JHLB MPH YCJAOBHH
HePABHOBECHS, XapaKTepH3yeMOro HaJIHUHeM rpajueHTa (nepenaja)
NOTEHIlHAaJa, HANPaBJEHHOr0 H3 NPH3EMHOrO CJIOf BO3jlyXa B pacre-
HHe M jajnee B nouBy. JlsniKeHue BJjaru Bcerga (MJAH MOUYTH Beerjaa)
OCYLLeCTBJAASTCS NMPOTHB TpajHenTa [oTeHllHaJa, a NepBONnpPHYHHOI
BOSHHKHOBEHHS TpajHEHTOB H MOTOKAa BJAarM ABJAETCA pPAacxoj ee ue-
pes ycrbuua pacreduilt 8 armocdepy |77, 125, 201, 203, 217, 280,
295, 300, 337].

Boana nepeapuraercs B nouse K MOBEPXHOCTH KOpHe# M uepe3 HHX
nocrynaer B pacreHHe. JIBHiKylueid CHJOH nepeHoca BJAaru H3 MNOYBH
B KODHH pPacTeHHH CJYIKHT IpajHeHT MOoTeHlUHaJa MeM1y MNo4Boi,
OKpy:KaiolleH kKopeHb, H camum pacrednem [200]. [Tloraomennas
KOPHAMH TO4YBEHHAas BJjara nepejBHraerca no crebi B OCHOBHOM
qepes KCHJeMy, e MNOTOK KHAKOCTH o00ycCjoBJeH rpajiHeHdToM Ino-
TeHLHAaNa, HanpapJeHHLIM M3 JHcTeeB K crefaiw. OTpHuareisHoe
JlaBjieHHe B TPOBOAfLLEH CHCTEME KCHJeMbl Nepejdercs BeJejicTBHe
CHJI CUENJIeHHs MeXay MOJeKyJaMH BOjbl Yepe3 HeNpepbLIBHYIO Ki-
Kyio ¢asy B Kopenb H jajee B nousy. TeopHs CUENJEHHS YIOBJET-
BOPHTE/NbHO OODBACHAEGT MeXaHM3M MNOMAHATHHA BOJAL  Bhillle YPOBHSA,
3KBHBaJIeHTHOro armocdepHoMy paasjieHnHio, T. e. Beie 10 M [121,
185] .

JBHIKeHHe BJarH M3 KcHJjeMbl crebis B JMCTBS OCYLIECTBJAETCH
HecKoabKHMH nyTaMu [121]. Ilepsniii — uepe3s napeuxumy mesoduna
K MOBEPXHOCTH pasjiena KHAKOCTb—Iap W jlajee yie B BHjJe napa
yepes ycTbHUa B HapyxHblii Bosayx. Ilo Bropomy nyTH KujkocTb
YCTPEMJIAE€TCS] 4Yepes MapeHXHMy K NOBepXHOCTH 3MHAepMHca, a 3a-
TéeM B mnapoo0OpasHoM BHje — uepe3 KYTHKyJAy B Bosayx. Tperni
NyTb CBA3aH C IyTTalHedl W CTAHOBHTCH BO3MOXKHBIM JIHIUL B YCJO-
BUAX MAaKCHMAJbHOrO CHHIKEHHS TPaHCOHpPalHH MPH BLICOKOM COAEp-
Hauun saary B nouyse. OCHOBHBIM NyTeM JABHMKEHHA BJarn ABJfETCA
MNePBLIH NYTh, NOCKOJbKY KYTHKYJJAPHAad TPaHCOHpalUHA COCTABJAET
06biuH0 He Oogee 5—I15 9% yerbHuHOM, a  yCJAOBHSL  AJAS TYTTAlHH
B NpPHPOAE BCTpPe4alOTCH joBodabHo peaxko [121, 125, 190, 194, 195].
BoanoMmy pexumy pacTeHuil, XapakTe€pHCTHKe BOJHOrO NHTAHHA W
HEKOTOpPLIM BONpocaM JBHMKEHHS BJaru B CHCTeMe [oyBa—pacre-
HHe—aTMocepa MnocBAlleHo MHOro paboT oTeyecTBeHHLIX H 3apy-
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GeMHLIX Hcee0BaTe e !!322. 25, 29, 43, 72, 80, 92, 98, 112, 151,
187, 188, 189, 207, 216, 248].

Buiensnoxennoe nospoaser clenath NPeAnoJoKeHHe O TOM, HTO
B CHCTeMe Io4YBa—pacTeHHe—arMociepa cCyLIeCTBYeT TeCHas 3aBH-
CHMOCTb MEXAY TEepPpMOAHNHAMHYECKHMH XapakTepHCTHKaAMH  BJATH.
Hauusie puc. 5.1 noareepiKaalor 3To npeanogo:kenue. 3aBHCHMOCTH

’ i
(Py=Pa):7d° xiitt

P,-10° kg
-5
-10
-20
-40
*M
'
) | A ! v 1 i
_Eﬂ 2 - '-i;.I‘T "\-E _;.‘1 _.p_.jP tﬂgﬁﬁﬂ
40 =20 10 Py 10¢kila - g g D H
Puc. 5.1. 3amucaMocTs MNOTeHLHa’a Puc. 52. 3aeMcumocThL nepenana noTeH-
BJAarM B JHCThHEX PadfivMHBX pacte- Hana BJarn B CHCTeMe¢ noYBa—pacTeHHe
Huit (Pn) oT noTenmHana nounen- (P;—Py) or noTeHnnana nouBenHofi Baa-
ol Baard (Pa). ri (Pg).
FepHo3eMO8UORAA CHIAUKUCTAR ROYAa: Yeprosenosudnan cyeiunucran novwsa: | — mue-
I — nwenniga, J§—WETHAK: §— npoco, Hilllia,  — MHTHAK., 4 — npoco, & — onec, & — ca-
§— ppee, & — eAAaT; NEpNOIENOEdNaR AAT. WepHOIEmosudHaR cynecworas nowea: 2 —
cynecwanas nowea: 2 — nmenmuga, & — nmeHuna, § — npoco, 7 - O0REC, ¥ — CAANT,
npoco, 7 — anec, ¥ — caaaT.

MoTeHHaJa BJarH B MOYBE M JHCTHAX PacTelHil NoJy4eHnl B YCJO-
BHAX BEreTallHOHHOrO ONHTA; B nNoayJorapu(pMuyeckoMm maciurade
OHH BLIpakeHbl (QakTHUECKH MNpPAMBIMH JHHHSAMH. MeToAHky nocra-
HOBKIl Il MPOBE@ACHHS IKCNEPHMEHTOB 3JIeChb HE IPHBOJAHUM — OHA NOJ-
poOio onncana B paborax [77, 126, 127].

Anannsz sapucumocreil (puc. 5.1) cBHAeTe/ILCTBYET O TOM, UTO
HCKpHUBJEHHe HX npsMoJinHeiiHoeTH nabarofaercs Jjist  MKHTHAKA H
MIIEHHIL HA YEePHO3eMOBHAHONH CynmecyaHo#l nouse npH BHICOKOM Co-
pepmannn Baarn. OTanunTesbHOl ocoGeHHOCTHIO 3THX KyabTyp [68]
ABAAETCH HAJHUHE BLICOKOro NEPBOHAYAABIOrO NOTEHINa/d, Bhi3BaH-
HOrO, NMO-BHANMOMY, MX (PH3HOJOTHYECKHMH ocoleHHOCTAMH, 00yCJ/OB-
JeHHBLIMH KeepoMopdu3MOM. 3aBHCHMOCTH i4d cajara (rurpodura)
pacnoJioxennl B 06/1aCTH BLICOKHX 3Ha'eHHi NMOTeHUKaa W Xapakre-
prusyiores HauboJbIIHM YrioM Hakjaona K aGeuucce. Jaa xuTnsxa,
npoca W 3acyXoycToilMHBOH NMINEHHUB OHH PAaClNoJOoXeHbl B HHTepBaJe
HH3KHX 3HAYEHHH MNOTeHIHaNa, XApPAKTEPH3YIOTCH HAHMEHbUIHM YTr-
JOM Hakaona K aOcuucce, a ajs osca (THNHYHBIA Me3oduT) — B HH-
Teppase cpeannx suavenuii. OrMevenHue o0cOOEHHOCTH  YKa3bliBaioT
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Ha Pas3JHuYHYI0 NPHPOAY HCCAELyeMbLIX pacTenuii, nauboasinas poib
B KOTOpPOH NPHHALJEKHT CTeNneHH 3acyXOoyCTOHYHBOCTH, Xapaxkrepu-
3youleil NoTeHiHa bHbieé BO3MOMKHOCTH BJaaronorpebaenus, ocobenHo
B SKCTpPeMaJIbHLIX YCaoBuAX. B COOTBETCTBHH € ITHM MAakCHMaJjbHOE
jHaueHHe MOTEHUHaNa BJAardk B JHCTBAX CcajaTa cocTaejaser oT

TatGsmua 5.1

CooTHowenwe nepenajia norenilHaja BjJard B CHCTEME NMOYBa — pacTeHHe
(P;— Py} n norenttnana nouseHHof saaru (Pg)

Ye pHo3eMoni iHaR ROYRA
Kyantypa ¢ YT JIHIHC TS ¢ YIeC [anan
{P"}- 1% klla  |(P,— P"] - 102 klTa [Pn}- 107 xklla [pn et P“} 10* %Ia
Canar —5 —b —b5 —3
—10 —6 —10 —4
—20 —3 —20 —2
—30 -— —30) =
—40 — —40 —
Oeec —5 —10 —5 —10
—10 —1d —I10 —I12]
—20 —13 —20 —13
—30 = —30 —12
—40 —5 —40 L
Mpoco =5 —10 —5 —11
—10 —18 —10 —18
—20 —23 —20 —21
—30 —20 —30 20
—40 —17 —40) —|7
IMuenima —5 —11 —5 —11
—10 —24 —10 —a7
—21) —27 —20 —33
—30 —33 —30 —
—40 —33 —40 —
Rtk —b5 —]1 — —]2
—10 —24 —10 —26

—16-102 no —18-10% klla, B Jaucrbax oBca—or —40-102 no
45-10% kIla, a B JAHCTBAX MHTHAKA (THRNHYHBIA KcepoduT) H 3acyxo-
YCTOHYHBBIX Npoca ¥ muwennubs — or —585:102 o 65-10? klla.

Eute 6o.aee pedbedro Bansune OHogornvecxkux ocobennocreii pa-
CTEHHH Ha 3HEepPreTHYecKoe COCTONHHEe BJArn B HX JHCThHAX [NPOABJIA-
IOTCA NpH aHaJji3e 3aBHCHMOCTH nepenaja noTeHllHaaa BJard B CH-
CTeMe [o4yBa—pacTeHHe OT MNoTeHlHaJa no4YyseHHOW BJarn (puc. 5.2
H taba. 5.1). Ilpu BHICOKOM cojep:KaHHH BJIATH B MOUBE B HHTEpBaJje
Py or 0 no —5-10? klla nepenagwl noaHoro noreHuHaNa BJAArH MH-
HHMaJbHBI: LIS OBCA H KCEPO(PHTHBIX Ky/AbTYP OHH COCTaBJsioT OT
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—10-10% go 12.10? klla, a pas casnara pasun —3-10% klla. Ilo
Mepe YMeHBIUGHHS COJepKaHHd NOYBEHHOH BJar", BJAAronpoBOAHOCTH
H Py nepenaj moTeHuHasJa MJaBHO yBeJHUHBaeTcda 1A cajara H
pesko (DoJsiee HHTEHCHBHO) JJs npoca, MIUeHHUb H KUTHAKA. [lo-
CTHFHYB MAaKCHMaJbHOrO 3HauYeHH#, nepenaj NOTeHLHaJa BHOBb
YMeHBILIACTCS.

MakcuMmasbHOR 3HAYeHHe mnepenaja MOTeHlWaJj a AJA cajara co-
crapiser Becero —6-10% klla, yro B nosHol Mepe oOGbsicHAer rubenb
casaTa NpPH OTHOCHTENBHO BLICOKOM COAEp:KaHHW Bjard H P, Maxk-
CHMAaJbHBIH nepenaj noredHuHana HabalOAaeTCd y KCepPOPHTHLIX pa-
crennii (ot —31-10% go 33-10%2 klla); osec 3aHHMaer HpOMeyToOU-
noe mnogoxenne (—13-102 kIla). B coOTBeTCTBHH € XapakTepom
HaMeHeHHit Py, W nepenajga  NMOJHOrO  NOTeHUHAJ A  (PYHKIIHSA
(Py—Py)f(Py) xapakTepH3yeTcd OHHHM MaKCHMYMOM H JABYMS MH-
HuMyMamu (puc. 5.2). PH3HYeckasd CYLULHOCTH 3ITOrO HABJCHHS MOIKeT
OBITE NpeicTaBJeHa cJelylolHM obpasoM.

B ycaoBHSX BLICOKOTO cOmep:aHHMfl BJarn B nouse (okoso HEB
H 4YTh HHME) NOTOK €e B pacTeHHe KOMIIGHCHDPYET pacxoj Ha Tpauc-
nupannio. B 910 BpemMs «yCHJAMA®» PACTEHHH HanpapJ/eHbli B OCHOBHOM
Ha MpeoaoJeHHe CONPOTHBJAEGHHS CHCTEMbLl MouBa—KCHJaeMa crelasn
JIBHMKEHHIO BJArH, NOCKOJBKY CHJL BAaroylepauusg He3HayHTeJdbHEI
H nepemnaj MoTeHlHana MHHHMAaJEH, HO jocratodyeH Aas obecnevyeHHs
TAKOH MJOTHOCTH [MOTOKA, KOTOPLIH KoMmeHcHpoBas Obl IMOTEPH BJATH
Ha 3BaANOTpaHCOHpalUH0 (CyMmapHoe ucnapenue). Ilpn panabpHeiiuem
YMEHbIIEHHH COAEPKaHHA BJarn B rouse ee noredHuHan (Py) NOHH-
#<aeTcs H TeM HHTEHCHBHEee, YeM BJard B MO4YBe CTAHOBHTCH MeHblle.
10 NPHBOAHT K OGLICTPOMY (HHTEHCHBHOMY) MOHHMKEHHIO MOTEeHUHAaJa
Baaru B pacreHusix (Py), npu 3TOM CKOpPOCTH INOHHMXEHHA P, Ipe-
BOCXOAHT CKOPOCTh MOHH:KeHHA Py, B pesyabTare 4ero nepemapn no-
TeHuMasa B CHCTEME VYBEJHUHBAETCs [0 MaKCHMaJdbHOrO 3HAYEHHA.
Hakonel, cofepxanne BJjarn B NnouyBe CTAHOBHTCA HACTONBKO MAaJibiM,
4TO CKOPOCTb MOHHMKeHHA Py CTAHOBHTCA PaBHOH CKOPOCTH IOHHIKe-
Haa P, (Pn= P;), a 3atemM W mnpeBuliaer ee. B 3THX yCJOBHAX
BO3pACTAHHE Mepenaja MNoTeHllHasa NpHOCTaHaBJHBaeTcd, a B AaJb-
HelleM MPOHCXOAHT ero YMeHbUIeHHe.

ManomeHnHnsie npejcTas/ieHHs HAJOCTpHPYIOoTes pHe. 5.3—5.5. Ha
pHC. 5.3 BHAHO, UTO TPH HENPEPLIBHOM YMEHBUIEHHH BJIaKHOCTH
MOYBLI MOTEHUHAJ BJAarH B MOYBE H JHCTbAX PacTeHHHl TakiKe Henpe-
pPHIBHO noHu:kaercs, ogHako /Ty HekoTopoe Bpems MPOAOJIKAET
OCTABATECH Ha VYPOBHE CAHHHUIGLL, YHUTO CBHAETEJIBCTEBYET O MMOJHOH
KOMIEHCAIlHH pacxoja BJari Ha TPaHCOHPALHIO MNOTOKOM ee H3
nousbl. B nanebueiimemM Ha 12-e cyTkn B cyramHucron u Ha 10-e
B cynecuanoit mouse T/T; npoca CTAHOBHTCA MeHblIe EIHHHILL H
C 3TOro BpeMeHH OTHOCHTEJbHAA TPaHCNHpalHus Hau#nHaeT OLICTpO
yMeHbarhes. Jlas APYrHX KyJbTyp 3T0 yMeHbllenHe HabJionaercs
3HaunTeabHo pansiie. [To ckopoctn (HAH MO  BpeMeHH) CHHXeHHHA
T/To (T/Ty << 1) pacTeHHA MOMKHO pAaCMOJOXHTL B PAd: CajaT—
OBeC—IIIEHHIlA—KHTHAK—IPOCO, CBHAETENbCTBYIOLIHH 0 BO3pacra-
HHM 34CYXOYCTOHYHBOCTH H YBeJIHYEHHH BO3MOMHOCTH norpelJeHns
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paaru. C 3TUM BNOJHE COraacyercsi JHHaMHKa BAaXHOCTH, Py n Pj.
B nouse Jerkoro rpaHyJOMeTPHYECKOro cocTaBa HaMeneHus Ky, Py,
Py n T[Ty Gosee auHaMuunsl, a cHuxenune T[Ty nabaiopaercs 3Ha-
YHTEJIbHO paHblle, 4eM B CYIJHHHCTOH nouse, uto oOVC/A0BJEHO pas-
JHUHEeM THApO(HIHYECKHX CBOHCTB 3THX IMOYB, riaBHAs pPOJb B KOTO-
PHIX NPHHAMAJEKHT BOAOV/IEPAKHBAOLUHM CHIAM.
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Pue. 5.3. JlunaMHka BAa#HOCTH nousw (@), noTeHuHada Baarn B noune (4)
H AHCTLAX pacTeHnft (4) W OTHOCHTEALHOH TpaHcnHpauHn (2).

Yeprosemoouduan cyeaunucras nowsa (rop. A, 0—40 cum): |/ — npoco, 2 — HMUTHAK,
J — NnueRxLa, 4— opec, 5 — canaar.

3aBHCHMOCTH, NpHBeJeHHBle Ha pHc. 5.4, AT HaraagHoe npen-
CTaBJieHHe O MOTeHIHaJe BJarn B MOYBe M JHCTHAX PacTeHHil npoca,
0 Ky, T/To 1 HX COOTHOLIEHHAX B VCJOBHAX HeNpepuiBHO YMEeHblla-
oleiics paaxuocTH mouysbl. € NOHHMKEHMEM COJepiKaHHA BJaTH
B NOAMEHHON uepHO3eMOBMJIHON cyrauuuceroin nouse ao 0.7 HB or-
HOCHTeJIbHAA TPaHCNHpaUHA MNOAAEpPKHBAECTCA HAa YPOBHE eIHHHLLI.
B stor nepmwon 3navwenue nepenasa roTeHIHana BoO3pacraer oT
—10-10% a0 20-10% xIla, oanako K, ymenbmaerca ¢ 1-10-'° no
1:10-"" em3(c-r). C yMmeubluenneMm conep:kauus Biaaru no 0,55 HB
nepenaa norenuHasna sospacraer jo —23.10% glla, Ky ymensinaercs
10 6-10-'* cm3®/(c-r), a oTHOoCHTeabHAs TPaHCMNHpAlHs Majgaer A0
048. C npubanikeHHeM cojep:Kanusi BJaarH K B3 nepenaj noTeH-
lHaja ocTaercs Ha n:!nemnem ypoBHe, K; yMeHbllaeTcss HE3HauH-
Teawno ao 1.10-" em?/(ec-r), a T/Ty napaer no MHHUMAJLHOrO 3Ha-
Yyenus 0,2. Auajornynas kKapruHa Haluwojgaercsi N B BapHaHTax
C JIPYTHMH KYJbTYPaMH Ha aJJI0OBHAJbHOI Jyropoil nouse W Ha uep-
HO3eMOBHAHON cynecuaHoil mouse. Pasanume 3akapuaercs JHilb
B aGconoTHbIX 3HaueHuax (P;— Py), Pn, Ke n T[T,.
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3asucumocru T[Ty (Pn, Pn) npexpcrasienst wa puc. 5.5. B HH-
reppane T/Tp, XapakTepHayeMmMoM HauaJOM CHHXKEHHS [OTOKa BJarH
HA rpaHuile pasiena KHIKOCTb—BO3AYX, (QYHKUHA aNNpOKCHMHPY-

R, B, (B-£)-10%x7a

7T,
= 5 @
-0k
-0 Puc. 5.4, 3apHeHMOCTh NOTEHILHA A
BjarH B nouse (Py) H JAHCTBAX
npoca (P,), nepenaga noTenunana
(Pa—Py), xosdduumuenta BJaaro-
40} nposogHoctTH nouss (Kn) # oTHO-
cHTeabHOH TpaHcnupauny (T/Tg) ot
=50 BJAaAHOCTH '-IDPHDSEH'DHHEHGL'I Cy-
TAHHNCTON Q4B
- 1 | =Py, 2—P,, 3—(Pg—Py), 4— Ky,
44 & di % omR) 5 — TT,.

‘eTCH MPAMBIMH, NPHYEM A8 KCepoHTHBIX pACTEHHH NPAMOJHHEN-

HOCTh BblpazkeHa B HanboJsiee sBHOM Buje. TecHOTa CBA3H OYeHb BbI-
cokast (r = 0,96... 0,98).

g & 72748 &

Ei | | | | | | I |
~40 =20 -10 -5 Py t0’kia -60  -40 =20 -10P,10°kfa

Pue. 5.5, 3asucumocts orHocHTeabHol tpaHcnupauun (7/T;) pasamunwsix pacre-

HHA OT NOTeHUHana Baard & nouse (a) M JAHCTLAX pacTeHuit (6).
MTodMerHan HepHOZEMOBUOKHAR CYZANRNCTAR nowsd: | — mumeHHIla, I — #MUTHAK, 4 — npoco,
b = ppec, 8§ — CcaliT: WePHOIEMOFRUARGS CcURecYaHNas nowsa: 2 — 1 enmi, E—upn{'u. T —

oBec, 9 — cagart.

Havano cummennss T/Ty B pasauunslx pacreHuax Habawopaercs
npu  caeayowux  sHadeHHax Pnp: —200 xlla  (cymecuanas) w
—400 klIla (cyrnuumucras) B canare, —500 u —900 klla B oBce,
—11.10% u —13-10% klla B npoce, —700 u —800 xIla B muennie u
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10-10% klla B xurnaxke. OTcioga camoe HH3Koe 3HaueHHe Py, COOT-
peTcTpylollee Havaay cuuwenust T/To, naGuawogaercs mpH Buipauiusa-
HHH Tpoca H MKHTHAKA, a4 CaMoe BLICOKOE — MPH BLIPALLHBAHHH ca-
aata. Koneunoe 3Hauveuue [I/7Tp, XapaxkrepHiyiollee YCTORYMHBOE 3a-
pAjaanne pacreuuii, cocrasaser 0,18—020. [MHOan canara T[T, =
= (,47. Tlocaeanas undpa CBHAETEJNLCTBYET O TOM, MTO ¥ IHTpodH-
ToB (canara) B3 nactynaer He noctenenHo (OoJjee WaM MeHee
MJaBHO), @& PE3Ko, ¢ BLICOKOH HHTEHCHBHOCTBIO., C  (H3HvecKoi
TOUKH 3pelnss 3T0 MOMKHO OOBACHHTH TEM, YTO Y FHTPOMHTOB H3-34
BbICOKOH TpebGoBaTeJbHOCTH K BOde He BuipafortajHch B lpoluecce
9BOJIOINHE COOTBETCTBYIOUIHE peakilHH Ha 3IKCTpeMaJbHbIe YCJI0BHA
Cpeinl, BuipaKalolHecs B JAaHHOM CJyuae B PE3KOM CHHIMKEHHH J10-
cryndoctd nousennon saarn. IlosToMy morpebueHne BJgarH STHMH
pacreHisiMu OLICTPO npexpaulaercs npu HCYEPHaHHH MOTEHUHAaNbHBIX
BO3MOJKHOCTEH, XapakTepH3yemblXx OTCYTCTBHEM TMepenaga noTeHlH-
aja, Korja sHavyeHHs NMOTEHUHaJa B JIHCTbAX H MOYBE paBHbBl MEXI1y

coboit (Py = Py = —17-10* klla). Bmecre ¢ TeM noteHuUHas B MO-
MEHT TIOHHIKEHHS cojepianus Bilarn go B3 cocrasisier B JIHCTBAX
oBCa, Npoca W NIUeHHUL  coorpercrBenHo  —25-10%, —30-102 u

—20-102 gIla B cynecuanoii ¥ —36-10°, —40-10° u 40-10* klla B cy-
FJAHHHCTONR nouBax.

3asucumoctbe I/To or P, (puc. 5.5) B noayaorapudmuueckom
Maciutabe TakMKe annpoKCHMHPOBAHA NPAMBIMH JHHHAMH (c Haudaia
cunmenun T/Ty). Ilorenumasn Baar COOTBETCTBYIOLIHH HavaJy CHH-
wenuss 7/Ty cocraBasier B ancThax canara —900 u —1000 klla B cy-
MecutaHoH M CYrJHHHCTONH NoOYBax, B JIHCThAX OBCAa COOTBETCTBEHHO
. —18-102 u —20-10% klla; B aucTbaX npoca, NUIEHHIB H XHTHAKA
okono —32-10* klla. Ilpepeaviioe 3Havenne P,, COOTBeTCTBYIOILEE
B3, nocturaer B CcynecuanblX noyBax B JHCThAX canara — 18-102,
opca H muwenuub —>50-10%, npoca n muruaka —65-10% klla, K ana-
JOTHYHBIM pe3yJbTaTaM npujaeM H npu anaaunse sasucumocreit T/To
OoT nepenajia norenuuana (Py— Py). Buaso (puc. 5.6), uro c yse-
JHYEHHeM CTeneHH Kcepo(HTHOCTH, YBeJHUHBalOUlelics B HanpasJje-
HHH OT cajarta K Npocy H MHTHAKY, Hauano cuuxkeuus T[T, «cisu-
raeTcd» B CTOPOHY OOJBIIHX 3HAUEHHH nepenaja NOTEHIHAaJa BJAaru.

Paccemorpennbie  (YHKIHOHAJbHEIE 33aBHCHMOCTH — MOTEHUHAJOB
BJarH B CHCTeéMe MnouBa—pacTeHHe—aTMocdepa, HMelolllHe YHHBEp-
casibHLII Xapaxkrep, MPOMABJAAKTCA B aHaJorHuHoM Bujae (pHe. 5.7) H
B noJeswix ycaoBHax [68]. 3asucumoctn Py, Py, Ka, (Pai— Py) w
T/Ty or saamunocrn (cpeansis 8 0—100 cM ciaoe) uepHO3IEMOBHAHOH
CynecuaHoil MOYBLI YCTAHOBJEHB NPH BLIPALLHBAHHH OBCa B HCNapH-
Teqnx maouansio 500 cm? w Bucoroft 100 cM HenocpeacTBEHHO B MO-
Jepuix veaosusax. [Toaus wenapureneft, ocyulecTaseMulit A8 nojaaep-
MauHuA BJAKHOCTH NMOuBL Ha ypoeHe [B, 6ua npexpauied B (ase
Buixosa B TpyOGky. OcobeHuoctn norpelJeHHs NMOYBEHHOH BJAaru OB-
COM, XapakTepHiyeMmbleé COOTHOIUEHHEM TIOTEHUHAJNOB B  CHCTEME
noysa—npacresne H T[Ty, B CYUIHOCTH Te e, YTO H B YCJOBHAX Bere-
Taunounoro onwsita. Ilepenajy noreHuuasa xapakTepH3yeTcia ABYMA
MHHHMYMaMH # oaHHM MmakcuimymoMm (—18.10% kIla). Ortnocurens-
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HAS TPAHCNHpPAlLHA, COOTBETCTBYIOIIAs MakcHMaabHoMy (Pa— Py),
coctapaser 0.20: B ;maboparopuwx  onwmrax  I/T, = 0,25,
a (Py— Py) = —12-10% Hauano cuumenus T/To takxe Hadxiona-
eTCsl HA BTOPHE CYTKH T0CJe NpeKpalleHHs NOJHBA HCHapHTeJseil.

T/ To
100,
|
75+
asa
i Ppe. 5.6. 3aBHCHMOCTE OTHOCHTEABHON
025 tpancnupaunn (T/Ty) or nepenana no-
TeHitHata Baard (Pa—Pn).
MMTodiMennaa <epHOIEMOBUIHAR CYEAUNUCTAN
fovga; | — nireHHRa, § — MHTHAK, 4 — Npo-
] 1 | ! | ¢o, 6 —oBec, &—CANAT; HEPHOIEMOSHANAR
< o _ny. 02 cynecyanas rowsa: 2 — niueRMia, 5 — npoco,
5 f& (% 'ﬂﬂ} 10" xlla 7 — onec, 9 — canart.

Yepoenne (morpebJenne) TNouBeHHOR BJlarH pacTeHHAMH M HE-
yCBAMBaeMblil «MepTBHIi» 3anac BJArH ONMpPEAesloTes COOTHOUICHHEM
NOTeHIHAJI0B BJATH B cHcTeMe nousa—pacreHue. JlanHbie, Xapaxre-
pU3YIOLIHE OCTATOYHYIO BJIa)KHOCTb MOUBEI, OyAyT paccMOTpeHHl

T/Ts K, cuifed)
P, A (B-P)10° k1T & 1y _t00-107
.-5 e
-0
075 w
Puc. 5.7. 3asucumocts notenunana 0 \‘ S0
prars B nouse (Pp), B AHCTHAX
oBca (Pa), nepenaja noTteHliHanaa 050 J,,_,
(Pa—Fn), Kosppuuuenta BAATO- -0
nposoanoctd (Ky) # OTHOCHTeALHOM ks
rpancnupauun (T/Ty) oT BAaxHOCTH 6,25 | 1p-13
JepHOICMOBHAHOA cynecuaHol noyYsk
B HCNAPHTENAX. 4D
fr=Pgi 2=Fy I — (P,—Pg), 44— K. i i P g _m‘”

T 5—TIT. ] 5 10 Wi

HIJKe, OAMAaKo HWH(OpMaludA, cojepikaulascs Ha pHe. 5.1—5.7 JsocTa-
TouHa A5 KOHCTATHPOBaHHA CJeAVIOLIEro MOJIONeHH:A: HHTepBaJ To-
TpeOyAeMoil BJarW yBeJHUHBAeTCsi, 4 «MEPTBBI» 3anac yMeHbLIaeTCs
B HampaBJeHHH OT rurpodHTOB K Me3opHTam H Aajee K KeepoduTam,
Ananornunble nanubie 6uin noayuennt A. . Jlospenko eue 8 30-x ro-
nax. ITo ero aandbM [44] «mepTBHlii» 3anac BOAB B NOYBE NOJ pac-
TeHHAMH ¢ cocyutefi cuao# 16 atm. (16-10% kIla) cocTaBaad B 0HKHOM
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gepHoseme 14 % u B cBeryo-Kawranosoi nouse 10 %. ITpu ucnoabso-
BAHHHU pacTeHHH C COCYUleH CHJO0H 32 aTM. «MEPTBHIH®» 3aac CHHUMNKA-
eTcd B 9THX mouBax jgo 95 u 7.3 9% coorBetrcTBeHHo. B manbHefuem
HallH JaHHble OBJIH NOJATBEPXKIAeHB APYrHMH HccJepoBatenamu [209,
296] .

CHHMKeHHe pPOCTa H HaKONJeHHe MOJIe3HOH MPOAYKIHH pacTeHHAMH
NPOSABJAETCA NPH CHHIKEHHH COJepMKaHHS NMOUBeHHOH BJATH J0 HHIK-
Hefl rpaHuibl ONTHMAJIBHOrO yBJaaXKHeHHA. [lanbHeiilllee yMeHblleHHe
BJAAMKHOCTH MOYBLI NPHBOJAHT CHauyaja K MNepMaHEHTHOMY, a 3arem
K yCTOHYHBOMY 3aBfAJAaHHI0 pacTeHHH. B HacToAullee BpemMa MOMKHO
CUHTATh BIOJIHE YCTAHOBJIEHHBIM, YTO BJIAXKHOCTh YCTOHUHBOrO 3aBS-
JaHHA pacTeHHil 3aBHCHT KakK OT CBOWACTB TOYBH, TAK H OT (PH3HOJO-
FHYECKOro COCTOAHHA CaMOro pacTeHHs: ero BHAAa H BO3pacra, MpH-
HaJJeKHOCTH K 3KOJOTHYeCKOH rpymne, XoJoA0- H 3aCyXOYCTOHYH-
BOCTH, MOIMHOCTH KOPHEBOH CHCTEMBI H NPOHHKHOBCHHS €€ B NOUBY H
A

Mayuennio cremeHH JOCTYNHOCTH [IOYBEHHOH BJarH JJA pacTeHwil
nocpslleHs obcroATesbHble Hecaepoanus C. M. Hoarosa [43],
B KOTOPBLIX BlepBbie AHAJH3 YCBOAEMOCTH NOYBEHHOH BJaru pacre-
HHAMH BBINOJHEH € TOYKH 3peHHA ee noABHmHOCTH. [lpomece wuecy-
menus noussl C. M. Joarop moppaspensier wa tpH Gaswl. [leppas
()asa — OT HaHBLICUIEH BJAXHOCTH /10 HAHMEHbLUEH BJAaroeMKOCTH.
Jaa Hee xapakTepHO yBeJH4eHHe TPaHCIHpPALUHH MO Mepe yMeHblie-
HHA BJAaXHOCTH MOYBLI, BHI3BAHHOE, OYEBHAHO, VBEJHUEHHEM INOp
aspaunn. Bropas ¢asa — or HauMeHbIIEH BJArOEMKOCTH [0 BJAXK-
HOCTH YCTOHYHBOro saBsjaHust pacrenuii. CuaeayeTr OTMeTHTb, 4TO
3TOT TepMHH Obljl NpPeAJOXKeH HM BHEPBbE BMECTO WIHPOKO HCMOJb-
3yemMoro TepMHHa «KO3(PHUIHEHT 3aBATaAHHA,

Bo Bropoii ¢dase mpoHCXoAHT MOCTENEHHOe CHHIKEHHEe TPaHCIHpAa-
IHH pacTeHHHd MO Mepe yMeHbUIeHHS BJaXKHOCTH nousbl. [IpHunHO
CHHYKEHHS [NOCTYNHOCTH BJlard SBJSeTCs KaK YBeJHUeHHe BOJoyiep-
HHBAIOUHX CHJ TMOUBLI C YMEeHbIIEHHEM BJAMHOCTH, TAK M CHHIKe-
HHe moaBHMKHOCTH Baard. Ilpm stoMm aBTop chnpaseminBo oTMeuaer,
4TO yMeHblleHHe MOABHIKHOCTH BJAarH Hrpaer OCHOBHYIO poJib B NpO-
FPECCHBHOM CHHKEHHH TPaHCIHpalHH.

Tperbs ¢asa BkialOyaer BJaXKHOCTH MOYBLI B HHTEPBAaJe OT BJANK-
HOCTH YCTOHUMBOrO 3aBANAHHA pacTeHHH 10 MaKCHMAJbHON THrpo-
CKONMHYHOCTH H XapaxkTepH3yercs OueHb HH3KOH H MaJio MeHslleHcs
CKOpOCTBIO TpaHcnHpalund. OCHOBHYI0 MPHYHHY MaJiofi CKOPOCTH TPaH-
CHpalHH 1PH HH3KOM COJIePIKAHHH BJIATH B MoYBe aBTOp OOBACHAET
OYeHb HH3KOH MOABHIKHOCTBIO BJATH NPH 3TOH CTENeHH YBJAMKHEHHS
NOYBLI. ITO MOJOMKKEHHE BCELEJO TMOATBEPHKAEHO IOCHeAVIOIUIHMH He-
CJeN0BAHMAMH pasJHuHEX aBTopoB [33, 41, 72, 127].

boubllioe TeoperHueckoe 3HaueHHE W CErOJHA HMeeT OMnpejejeHHe
C. W. lloarosa cOCTOSIHHS 110MBEHHOMN BJIATH, COOTBeTCTBYIOUIEH B/aK-
HOCTH YCTOHYHBOrO 3aBAMAHHS pAaCTeHHH, [JaHHOE HM C TO3HUHI
npejcTasjieHHl O MOABHIKHOCTH nouseHHoit Baard. [lo ero onpepene-
HHI0O [43], BiamuHocTs yCTOHYMBOrO 3aBsijlaHHS PACTEHHH Xapakre-
PH3yeTCs «nepexojiloM IOYBEHHOH BJArH H3 TMOABHIKHOIQ COCTOSAHHA
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B COCTOSAIHHE TPYAHO NMOABHAHOE N Jake, MOMeT ObliThb, HEMOABHKHOE
JUIH KaNeJbHO-ZKHKOH NOUBEHHOH BJari».

OCHOBHOH 3KCHEepHMEHTaJbHbl Meroj onpejenehnus B3 (meroj
BereTallHOHHLIX MHHHATIOP), HCNOJBL3yeMEBIH B ILIHPOKHX MacwTabax
H B Halll JIHW, SBJASETCH HeCOBeplUIeHHBLIM H He OTpaMKdeT peajbHLIX
CHTYAUHIE npupoaHoi cpejul. K naunbosee CyulecTBEHHLIM HEL0CTAT-
KaM ero OTHOCATCH Mpe:die BCero Cieipylolue:

1) ocraTounas BJAAKHOCTb MOYBLI, COOTBETCTBYOWan B3, onpeje-
Jsiemast B paze 3-ro aucra B Ja00OpaTOPHLIX YCJAOBHAX W Ha  npe-
JeabHO MajoMm obbeMe NouBLlL, He COOTBeTCTBYeT (M He MOMKeT COOoT-
BETCTBOBATL) OCTATOYHOH BJAAMKHOCTH 5 «B3pPOCALIX» pacTeHHil M
TeM DoJiee B l0JeBLIX ycaopuax [68] ;

2) norpebHocTH pacTeHuil Bo Bjaare n B Apyrux (daxropax musupe-
oGecneuenust B (ase 3-ro Jaucra w0 norpebHOCTH «B3POCJOro» pacre-
HHA (Hanpumep, B (hase BLIMETHIBAHHA METEAKH /A KYKYPY3bl) CyTh
pasnble pewn [135];

3)° ucnoJb30BaHHe B Kayecrse pacreHHs-HHAHKATOPa OJHOIO HWJH
JBYX pacreHHil (o0bIYHO OBCa HJM SUMEHs) ABJAAETCA JaJleK0 HeJlOo-
CTATOUHBLIM, 4 MNepeHeceHHe MNoJyUeHHbIX JaHHbLIX Ha Apyrie Ky.b-
Typbl, TeM 0oJiee na TakHe, KaKk OBOWHEBIE HJH TJOJA0BLIE, ABJAETCH,
B CYLIHOCTH, HejonycTumeiM |92];

4) HENpHMEeHHMOCTb METO/lda BereTallHOHHBIX MHHHATIOP Ha 3aco-
Jennblx noupax [114].

[TockonbKy, Kak oTMeuaju Bbllle, nepemnaj [OTeHUHa a BJaar
B CHCTEME NOYBA—pAaCTeHHe HABJAETCH ABHKYIIEH CHJ0i M0 nepeHocy
BJArH H ONpejlendeT HIMKHIOW rpaHHIly AOCTYNHOH AJasi  pacTeHni
BJATH, TO €ro 3HaueHns MoryT OulTh NMOJOMKEHB B OCHOBY METOAMKH
oueHkH B3 (Hapsjy ¢ HCNoab3oBaHHeM 4 3THX ueneidl Py u P,).

CyUHOCTE 3TOrO MpeAJIoXKeHHs 3aKJIYaeTcsl B OJHOBpPEMEeHHOM
onpejesediy M0JHOro MOTEHUHaJa BJjard B NOYBE H JIMCTBAX pacre-
HHIT HEeNnocpeicTBeHHO B noJe HJau B jabopaTopHLIX YCJAOBHAX MCH-
XPOMETPHUECKHM HJAH  KPHOCKONHYECKHM  MeTofaMH, ONHCAHHLIMH
B raage 2. B rex cayuasx, korga npubopbl ycraHoBJieHbl B Jabopa-
TOPHH, PACHOJOMEHHOH HENaJeKO OT CebCKOXO3AHCTBEHHBIX MOJeil,
npobbl NMOYB H pacTeHHH MOXKHO OBICTPO AOCTABJATL B CHELHAJIbHbIX
IKCHKATOPax-TepMOCTaTax, BLINOJHEHHBIX W3 MaTepHaJyoB ¢ HH3KOH
TEIJIONPOBOAHOCTBIO, Hanpumep, u3 tedaona. OnpejgeneHHe MOTeH-
LHAJOB CJeAyeT [POBOAHTE NEePHOAHYECKH C HEKOTOPLIM HHTEPBAJOM
BpeMeHH M 00fA3aTeNbHO NMPH NOSABJIEHHH NPH3HAKOB 3aBAfaHusA: NoA-
BsljlaiHe, CKPY4YHBAHHE JIMCThEB, MOTepA  Typropa, SpKO-3eJ1eHOro
IlBeTa H NosABJeHHe JKeJTOBATOro OTTeHKa H T. I.

B coorBercTBHRH ¢ JgaHHBIMH @ Tabn. 5.2 nepenajkl NoTeHILHaJa
BJAAIN B JABYX pasubix nousax Oau3kn mexay coboit: aas  cagara
okono —200 klIla, ans osca —10-10* klla ¥ gna kcepodHTHHX pa-
crenuii or —(5... 10)-10%2 go —20:10? k[la. Drto cBHAETEJILCTBYET
O MPHMEPHO PABHOH CTENEHH JAOCTYIHOCTH MOYBEHHOH BJaarw aas pa-
CTEHHA B npejejax kaxxjioll sxoJoruueckofl rpynnsl. B To xKe Bpemsn
anavennss Py, Py u (Paq— Py) cyulecTBeHHO pasaHuyalorcst no sko-
JOTHYECKHM rpynnmam PacTeHHH, u4TO YKa&3bIBAeT Ha HejlonycTHMOCTh
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HCMOJb30BaHNA B OlenKax B3 no noreduuany noYBeHHOH BJar
JAMIlbG OAHOTO ero 3HaueHHs, Kak 3TO NPHHATO B Hacrosllee BpeMs
(152, 295, 306].

KoneuHo, MPHBEIEHHLIE AaHHbie eLie He pewaioT MOJAHOCTbIO 00-
cysKjlaeMoil npobaeMbl, NOCKOJAbKY HX BCe eule HELOCTaTOUHO A
pcuepnbiBaiouinx 0600LIeH i, OAHAKO METOAHYECKHE MOAXOAb ee pe-
WEHHS CTAHOBATCS Bhnoane onpepenenusimu. [lostomy aanbueiine

TabGmua 5.2

CoOTHOWEHHE NMOTEHUHANOB BJATH B NOYBE W JHCTHAX PACTEHHH PasIHYHBIX
sKoJOrHuecKHX rpvnn ¥ ocratounodl BaamuocTH (Woer))

T ‘ urpodurs | Medoguri  [Keepaputi (1D0CGf pyp | g er. 1.2
Uepro3eMOBHAHAA Ccynecyanas novysa
Pi-10% g[Ma | —(16... 18) —(40... 42) | —(50... 65) | .80 2,41
P,-10% klla | —(14... 16) | —(30... 32) | —(50... 45) | 1,80 2,41
Woer, % 4,0 2, 2,1 1,80 2,41
e pHozeMoBHHAR CYIJIHHHCTAN NOYBA
Py +10% kIla | —(18... 20) | —(45... 47) —(560... 65) [ 10,31
P,-102 xlla | —(16... 18) | —(35... 37) | —(45... 47) | 7.7 10,31
Woer. % 15,7 10,5 9.4 R 10,31

neeseopanis 3Toil npoGJeMbl JOJMKHB ObITh HanpaBlieHbl Ha OTpa-
GOTKY TeXHOJOrHYECKHX TpPHEMOB H TEeXHHKH OfnpeiejeHHii MOTeH-
ILHAJ0B BJArH B pasJHUHBIX NPHPOAHBLIX YCJOBHAX] 3aMETHOe H3MCHE-
HHe TNOoCJedHHX MOMeT NPHBOJAHTL K 3HAUHTeNbHOMY  BJHAHHIO HAa
BaaronorpebieHHe pacTeHHil.

Vkaxem TakKe M Ha ueaecoobpasHocTs o00LlelH OUEHKH BJaro-
ofecrneueHHOCTH pacTeHHd no OTHOLIEeHHIO MNepenajia MnoTeHuHaJqa
B CHCTEMe MoYBa—pacTeHHe K NOTEHLHaJy nouBeHHoi Baarn. Pu-
3iyecKas CYLULHOCTb NOAXOja 3aKJiouaercs B AH{depeHnHpoBaHHON
OLUEHKEe JBHMKVUIHX CHJA [0 NepeHocy BJAard H3 [MOYBEI B JIHCTbA pPa-
crednii. Pesyabratel pacuetoB AP[Py aadA - pasiHuHBIX pacTeHHi H
MOYB CYXOCTENHOH 30HH MW MNOA3OHLI IOMKHOH TaWrH npHBeleHbl
B Tabs. 5.3. AHANH3 3THX JAAHHbLIX CBHJIETEJLCTBYET O TOM, UTO OTHO-
meuus AP x Pp npencrapasiior co00f 3HaueHHWs, He OYEHb CHJBLHO
PA3JHUAIOUIHECH [JS PA3HBIX TPYMNN pacTeHuid BO BCeX HHTepBajax
noTeHiuasa nousennoi saaru, seijgenenusix ¢ marom —500 klla; wH-
TepBa HX KoJebanuii 3aMeTHO CyXaercs B Npejenax KaiioH 3IKO-
jorudeckoil rpynnsl (rurpoduThl, Me30PUTL U KCepodUTHI).

Hauboasuine 3pauenus AP/Pp, ang pasaHuHbIX KYJALTYP, H 0CO-
GeHHO AJA 34CYyXOYCTOHYHBLIX, Ha0JIOAAOTCA B HHTEpBaJe NOTEHLM-
ana 0... —500 klla. C nounxennem Py no —1000 klla AP/Py
Pe3KO yMEHbUIAeTCs, 3aTeM HeCKOJbKO VBeJH4YHBAeTCA, YTO COOTBET-
ctByer Makcumymy Oyukmun  (Pp — Pu)f(Pn). TIpu janbueiinem
nonmkenun Py 1o —15-102 kIa, a 3arem n a0 —(25... 55)-10%
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OTHOUIEHHE Mepenaja noreduHana P, HenpepblBHO YMeHblUaeTcs, J10-
cruras snavendd 0,0 aas MHTHAKa o mwedHus, 0,4 aaa npoca u 0,1
AAs oBca. JTH 3HaueHHs cooTBercTByloT B3. BnosHe ecTecTBeHHO,
yro cuuxenne T[Ty nabaiojaercsi 3HAUNTENBHO paHbllie H NPHYPO-
YEHO B BbIJEJEHHbIX BAPHAHTAX K  CJAGAVIOILHM  HHTepBajaam
(raba. 5.3) Pyp: —(15... 20).10° klIla ans MHUTHAKA W NINeHHIH,
—(10... 15)-10* klla ana npoca, KYKypy3bl H JPeBeCHHIX KYJILTYP,

Tabmmua 5.3
3uavenua AP/P, B untepsanax P, npu T/To=1
[Moyna KyanTypa '—"I-Pf-n" HMutepnan F"- [0* glla
Hepuosemosuanan cyran- | Mutusk 1,5 —(156... 20)
HHCTaAR IMinennua 1,5 —(15... 20)
[Mpoco 1,4 —(10... 15)
Ogec 1,6 —(5... 10)
Canar 1,2 —{0... 2,5)
$16.1009 1.4 —{m... 15)
Uepnosemosnaunan cynec- | TTwennua 1 —(16... 20)
Yanas ITpoco 1,4 —(10... 15)
Opec 1,6 —(5... 10}
Cocha 1,3 —{10... 1B)
Iepuoso-noasonncrasn Kykypy3aa 1.4 —(10... 15)
cynecuanas Kaprodean 1,4 —(2,6... 5,0)
Anmosnaasnasn ayrosan | Kaprodean 1,4 —(2,5... 5,0)
CYrAHHHCTAR Cpeka 1,2 —(2,5... 10,0)
OBpec 1,4 —{2,6...75,0)

—(2,5... 10)-10% klla nas osca, xKaprodens ©  CBeKJAbl H
—(0... 2,5)-10% klla agas canara. YuwTeiBasi, uro B HHTEpBaJax
Py, xapaktepusyeMmblx Hauajom cHuxenusi T/Ty, MOryr BO3HHKAaTh,
Kak Oy/jeT NMOoKasaHo aHaqH30M XeMHJIOMHHEeCUeHIHH, HeKOTOpLie He-
raTHBHbIE SIBJICHHS B TKAHAX pAacTeHHil, B KavyecTse pauHOHAaJbHBIX
3HaYeHHi uneJecoobpasHo HcnoJb3oBaTh 3Haueuns AP/P. coorsercr-
BYIOLLHE MpeibayileMy (Ha oaHH <«iwar» GoJablliemMy) HHTEpBaiy Mo-
TeHuHa a nouseHnol siaaru (taba. 5.4).

Anaans panuwbix taba. 5.3 u 5.4 nokaswiBaer, uTO OTHOLIEHHe Ie-
penaja noreHiunana K NOTEHUHaJy NOUBEHHOH BjaarM AJas BCex Hc-
CJACJAOBAHHLIX KYJIbTYD, BLIPALLEHHBIX HAa PAasHLIX NMOYBAX H B Pa3HbIX
VCJAOBHAX (B BereTalHOHHOM ONbITE W B M0Je), COCTaB/fAeT 3Haye-
Huf, Jemauine B HHrepsane 1,0—1.2; npu 3Tom HHTEpBaanl Pgn, NpH
koropuXx T/T, cranosarcs . Mewswe 1 (T/T, << 1), pasanuaorcs
mexay coboit (raba. 0.4). Tor dakr, uro AP/Py; B pasHbIXx mnouBax
pasJIHualoTes He OYeHb CHJBHO, OOBACHAETCH B3AHMHBIM KOMIMEHCHpo-
BAHHEM pas3jaM4YHA nepenajoe noreHuHana w P, npH pacuyere Hx co-
otTHowtennii. CootHolenne AP/Py y japeBecHbIX KYJbTYp [PH BLICO-
KoM conepxanun saard (0... —250 klla) 3amerHo HHIKe, XOTa MpH
OoJiee HH3KHX 3HaueHuax Py oHo npuéanxkaercs K AP[Py TpapsiHH-
CTLIX KyJabTyp. OrMmeueHHoe pasauume obbsicHsercs Oojee MOULHOM
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KOPHEBOH cHCTeMoH, ocsaHBaeMoil W GoJiee MOLLHYIO TOJIULY [OUBHI,
JIPEBECHBIX KYJbTYP MO CPABHEHHIO C TPABAHHCTHIMH,

Hanoxennslit noaxoj K oueHKe BAarooGecnevyeHHOCTH CeJbCKOXO0-
3ANCTBEHHLIX KYJbTYD, OCHOBAHHBII HAa XapakTepHCTHKE ABHKYLLHX
CHJl B CHCTEME MoYBa—pacreHHe—arMmocdepa H OTHOCHTENbHON TpaH-
Crnpaiuu, ABASeTcs, no HalleMy MHEHHIO, nepcnekTHBHbIM. OaHako
VCIIeXH ero HCnoJab30BaHHA Ha npakTHke OyayT B 3HauUHTeJbHOl CTe-
NneHu 3apHCeTh OT HAJCHHOCTH MNOJEBLIX METO/0B ONpeaeseHud no-
TEHIHAJNOB BJATH H OTHOCHTeNbHOH Tpaucnupauuu. [lostomy Bax-
HeHuwel 3anaveit OJHMKaillero BpeMeHH fABJAAETCA AaJbHefillee yco-
BEpPUIEHCTBOBAHHE [MOJIEBOTO BAPHAHTA NCHXPOMETPHUYECKOrD METO/la
H anpoOHpoBaHHe npejJoxeHHoro merona onpejenedus T[Ty uwa Tpa-
BAHHCTHIX KyJbTypax [92].

YMenbuieHHe coJAepKaHHA BJAarH B MOYBE [0 3HAYEHHHA, XapakTe-
pusyemoro HavaaoMm cHuxenus T/Ty, oOycaosianBaer BO3HHKHOBEHHS
BOJIHOrO JlepHIHTA 8 TKAHAX pacTeHui, KOTOPBIH € 3TOro MOMEHTa
NPHBOANT K NepecTpoiike B HHX (QH3HOJI0ro-OHOXHMHYECKHX npollec-
cos [68]. Bauanuwe soaHoro peduuMTa Ha nporekanne ¢GHIHOJIOIH-
YECKHX MPOLEeCCOB B PACTeHHH K HACTOALLEMY BpeMeHH H3yueHbl [0-
CTaTouHo noJHo. OQHaKo NPH BLICOKOM COAEpHKaHHH BJard B MOuBe,
xapaxktepusyemom 7T /To= 1, Takke MOKET BO3HHKATL HeBONLILION
NHeBHOH JeduuuT. B TakMx YC/I0BHSIX 3aMeTHbBIM MPOABJEHHEM €ro
MOMeT ObiTh CHHXK@HHE HHTEHCHBHOCTH KJeTouHoro jenenus [203] u
CHHEHHe HHTEHCHBHOCTH YAJHHeHHs Bepxyllexk crebJeii [242].

C nanpueifiinM yMeHbUIEHHEM COJEpPAKaHHUs BJArH B NMOUBE MPOHC-
XOAHT HaKan/JHBaHHe Ae(HILHTA BJIarH, yXKe «He CHHMaeMoro» B HOU-
Hble 4acwl. Bospacranue peduunra B AHcTbiAX 0OGYCJOBJHBAET yCKo-
pentoe paspywenne PHK, xors cuntTes ee m Moxer npoposxarscs,
4 MHTEHCHBHOCTh KJETOUHOrO JleJIeHHS MPH 3TOM CHH/KAeTcsi OTHOCH-
Tenbho mengento [202]. Tlo mepe obespoKHBaHuH TKaHeil npoucxo-
ant onpobOkosanue kopueii [92]. Tlocse nosamsa «BoaspauleHues pa-
CTEHHS K HOPMAJIbHOH KH3HeJeATeJbHOCTH NpOTeKaer B TeyeHHe He-
CKOJIBKHX JHEeH H Hepeliko MOJHOro BOCCTAHOBJEHHA JKH3HEJeATeJb-
HOCTH He NPOHCXO/HT.

M3nomennble npeacTapjedHus Aai0T OCHOBAHHE 3aKJIIOMHTB, HTO
TPAHCNHPALUHA pacTeHHH mpeacTasadeT cobofi MexXaHH3M, YyTKO pea-
FHPYIOUIHH Ha HEJOCTATOK BJjarn B noyse. Bumecre ¢ TeM yXyaueHue
nporekanus psjia Gpuanoaoro-GHOXHMHYECKHX MNPOUECCOB NPOHCXOAHT
B pacTtedHun panbliie, yem Habal0aaeTCA CHHIKEHHe TpaHCMHpallHH,
Kpome toro, noayjpenHas jaenpeccus tpancnupaumun [121] wapymaer
ee eCTeCTBeHHY0 AHHAMHKY, OTpaxKaiollyid YMeHblUeHHe COfeprKaHHA
BJAarn B NouBe W BO3pacTanHe BOJAHOrO JAedHMuUHTAa B pacTeHHH.
B cBfA3n ¢ 3THM NpeacTaBjaseTcs OueHb BAXKHBIM YCTAHOBHTH CHH¥Ke-
HHe HHTEHCHBHOCTH NMPOTEKAaHHA (PH3HOJIOrHUECKHX NMpOLECCOB B pacTte-
HHH B MHTEpBaJe jaedHIHTa nMouseHHoit Baaru, koraa T/Ty Haxoaurcs
eme Ha yposue 1. C 5710l mneanto OGnia sBuibpana yHHBepcaJibHAaS
Ono(pusnuecKas XxapakTepHCTHKA, Tak HasbiBaemMoe ceepxcaaboe cpe-
YyeHHe JHCTbeB pacTeHHH, HaH XeMmualomuuecuenuus [23]. Xemuaro-
MHHECUEHUHA (YHKUHOHAJBLHO CBA3aHa C TeMOepaTtypoil pacTeHHii:
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MIpH JAOCTHXKEHHH TMocJe/Hell KPHTHUECKHX 3HAYCHHH XeMHJIIOMHHEC-
HEeHLHS Pe3KO BO3PACTAaer, JaeT «BCIJeCK».

PHanvecKas CYLWHOCTH W METOJAMKA HCCJAeJOBAHHA 3aKJOUYaeTCH
B caeayiouwem [2, 23, 94]. 3enenblff JHCT pacTeHHA PABHOMEPHO
HATPEBAIOT NpPH CKOpPOCTH noBbilleHHss { = 8°C/MHUH H PerHcTpHpyIoT
KBAHTL CBETd, HCNYyCK2eMmble [OCJAEJHHM B BHIHMOH 4acTH BCJGICT-
BHE CBETOHMNYJLCHOH HHAYUHPOBAHHOH JoMuHecuexuun. Temnepa-
TYpa, NpH KOTOPOH pPerucTpupyercs MakCHMajbHas HHTEHCHBHOCTB
XeMHJIOMHHECUEHUHH, 3aBHCHT Kak OT  OHOJIOro-(pH3HOJIOTHUYECKHX
ocoGeHHOCTeH pacTeHHil, TaKk H OT OOBOAHEHHOCTH TKaHell W HHTeH-
CHBHOCTH  TpPaHCNHpAalUHH, oOnpeiendiomen TeMnepaTypy  JHCTA.
[Mpobul aucTLEB OTOMPAAH € ONPeJeJeHHOro sipyca pacTeHHid, BLIpa-
MIHBAEMBIX B YC/JOBHSX BereTalHMOHHOrO ONbITa, B OJAHO H TO XKe
BpeMs CyTOK. TepMorpaMMmbl noaydand ¢ HCNOJb30OBAHHEM MOAH(H-
UHPOBAHHOH YCTaHOBKH [2].

AHaau3 noJyueHHBIX Martepuajsos [94] cBHAeTeJbCTBYET O HaJH-
YHH MPHUMHHO-CJE/ICTBeHHBIX cBa3eit mexay W, T/T, u temnjoycroi-
ypupocThio (74). C yMeHblIeHHEM BJIAMKHOCTH NOYBLI B TeueHHe nep-
BuIX ABYX cytok T[Ty =1, a TV ypeauyuBaercss H JOCTHraer MaxkCH-
MyMa K Hauajy CHHKEHHf TpaHcnHpauud. B mocaenylouine ueTsepo
CYTOK BJAYKHOCTb MOUBLI NPOrPEeCcCHBHO  yMeHbluaercs Jo B3,
T/Ty — no xpuruueckoro yposus (0,25), a TenaoycroiunBocTs na-
naeT N0 3HaueHusi, HHMe ucxoanoro. Makcumym ee 3HaueHHH B OBCe
MPHUXOANTCA Ha Havajo CHHMKeHHS T/To, B cajsate H TNIIEHHIE OHA
YMEHBUIAETCA 3HAYUHTENBHO pAaHblIe CHHXKEHHA OTHOCHTEJbHOH TpaH-
cnupauuy. OQHAKO NPHYHHBLL 3TOMO ABJEHHA B JABYX NOCHCAHHX KYJb-
Typax pasHvie. B canare-rurpodHTe MaKCHMYM TEMJOYCTOHYHBOCTH
nabaiofnaercs yKe K KOHILY MepBhbIX CYTOK, B MIUeHHIEe — HA TPeTbH H
B OBCE — Ha BTOpLIE CYTKH. Takas NocJie1oBaTeNbHOCTL O0DBACHMETCH
PA3HOIT CTENEHbK) 3aCYXOYCTOHUHBOCTH STHX KYJLTYP.

OcHoBHO BBLIBOJ 34KJI0UAGTCH B TOM, UTO TEIJIOYCTOHYHBOCTD
pacTeHHii CHHKaeTcs MpPH YMeHbIIEHHH BJ4XXHOCTH ITOMBLI DPaHblle,
wemM [/To ¥ 3TO cHHmeHHe TY B pasyHUHbLIX PACTEHHAX, HAXOAAUIHXCA
B OJHHAKOBLIX A3POAHHAMHYECKMX VYCJOBHAX H INPH OJHHAKOBOM
(oTHOCHTEJILHOM) COJIEpAKaHHH BJarW, 3aBHCHT OT OHOJOro-(pH3Nn0I0-
rudeckux ocobBeHHOCTeH pacTeHHil, BHpaXaloUuxcd, HanpuMep, B pas-
JIHYHON CcTeneHn 3acyxoycroiiunpocTH. Ypeanuenwe TV B npejenax
HHTEepBasa BaaxHocTi nousnl, Korjaa [/ly= 1, cBHAETENLCTBYET
0 MNPOTEKAaHWH MPUCNOCOOHTE/IBHLIX MPOUECCOB B TKAHAX PAacCTeHMIl.
[lo-suaumMomy, 3a BHeluHe OOGHAPYIKEHHLIMH SBJEHHAMH CKPBLIBAIOTCH
ray0okne H3MEHEeHHS B CTPYKType H  Merabo/H3Me pPaCTHTEJbHLIX
KJAeToK, oOyc/oBJeHHbe HX ODe3BOXHBAHMeEM B [pollecce yMeHbIle-
HHA cojepyaHHA BJard B nouse. B noas3y 3TOro Cy:KJAeHHA CBHje-
TenbcTsyer najenne TV npu panpHeiilllemM Bo3pacTaHHH BOJAHOrO [e-
unHTa M YMECTOMEHHHM YCJOBHH, mNpeBblllalollie ajanTalHOHHBI
BO3MOMHOCTH pacTeHuit. B coorpercrsun c pacueramu [94], suinoa-
HEHHLIE C YYEeTOM Macchl Haj3eMHOll Maccel W TJOULAAH JHCTOBOI
MOBEPXHOCTH pPAacTeHHH, mochejHie MoryT (VHKIUHOHHpOBATH NPH MO-
BLIIEHIH OKpYy:Kaloweil Temnepatypsl Ha 10—13 °C ceepx onTuMalb-
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Hoii. CJjejaopare/ibHO, OTHOLUEHHE NJAOWAAH JIHCTOBOM
K OHoMacce MMeeT BeCbMa CYLIECTBEHHOE 3HAueHHe Kak
pH OllEHKe CTeNneHH 3acCyXOYCTOHYHBOCTH pacTeHMil.
Jlpyroit Ba)KHbil BbHIBOL 3aKkJ0MAETCS B BO3MOMHOCTH H L€Jeco-
00pa3HOCTH HCNOAB30OBaHHA 3navennil 7Y B pexoMenaaunsax no onTH-
MII3ALUHKH M PerviHpOBaHHIO BOJAHOIO perkKHMa NMouYs H BJaaroobecneuen-

MNOBEPXHOCTH
napamerp

Tabanua 5.5

OcraToyHas BAAMKHOCTH NOYBLl, Macca Haa3emMHOA OHOMACCHl H KOpHe#
PASJHYHBIX pPACTEHH B KOHILe BEreTallHOHHHIX ONbITOB

Ocvaron- | Maces | Macca| “naccn - | Tunca
. HAA CyXoil CVAMX HaI eMuof Ha13eMuof
Movua Kyanrypa BABAKHOCTY | MAAICMHON |eoppeft,|  Gromacen Ouomace
nOMEL, OHOMACCH, r K MACCe i Kopued,
% % Hopiteh r
Yepuoazemosha- | Opec 2.9 9,0 5,5 — 1,45
Han cyvnecyanan | Caaar 4.0 5.6 3.6 1,56 9,2
IMuennua 2,1 6,9 3.8 10,7
MMpoco 1.8 3.1 3,5 - 6,7
[Moiimennasn yep-| Canar (1) 15.0 5.3 4,6 1.16 9.9
HozemoBHanaa | Canat (2) 16,5 3,9 3.1 1,26 7.0
CYTAHHUCTAR [Muennia 9,0 9,3 4,5 —- 13,8
IMpoco (2) 9,7 4,1 — — —

Mpumevyanne. 3neck (1) 1 (2) o3navaer BAPHAHNTH € PAIHYHON NJIOT-
HOCTHLIO HTONEHO3A.

HocTH pacrenuil. [Ipeasnoxen MeToa OllEHKH M peryJIHPOBAHHS BJAro-
oGecrieyenHocTH pacredHHi. CylHOCTb €ro 3akJ/o4aTcs B TOM, 4TO
MOMEHT JIOCTHXEHHH pacTeHHeM KPHTHYECKON  TenJoycTOHUHBOCTH
NPHHAT 3a JIHarHOCTHYECKHiHl noxkasarejb HeOOXOAHMOCTH PeryJHpo-
BAHHA BOJHOrO pexkuma [52].

Kak ye orMeyajoch Bbillle, OCTATOYHAA BJAKHOCTB NOYBH, CO-
OTBETCTBYIOWas B3, 3aMeTHO pasanyaercs no KyJaetypam. B coor-
BETCTBHH C jaHuuiMu Taba. 5.5 camas Buicokas B3 (cpeanss no co-
cyny) HaGawogaercs noa cagatom: 49 B cynecuanolr u 16,5 %
B CYIMJIHHHCTOH 4YepHO3eMOBHAHOH mnouyBax, a MHHHMaJbHa#s — NoOJj
npocom: 19 n 9,0 Y% cooTpercTBeHHO. IJTO NOATBEPHKAAIOT BbIBOJLI
o0 ycuJeHHM alanTallMOHHBLIX peaxkiuHi pacTeHHH B Hanpap/JeHHH TH-
rpopuTei—mesopurol—rcepoduTel. HecemoTrps Ha TO uto 00BEM
MOYBLI BereTaluHOHHLIX COCYAOB OrpaHHveH, Bce JKe pasjnuve B OHO-
Macce pacTeHHil J0BOJbHO 3aMeTHO Bauser Ha B3 u T/Ty,. Bo Bcex
cayuasix B3 3zameTHo HHUKe B BapHantax ¢ OoJsblued OHoMaccoi 110
CpaBHEHHIO ¢ BapHanTaMH ¢ Menbweii Ouomaccoi. Tak, y canara
¢ cyxoit 6uomaccoit 53 r B3 cocrasuaa 15 %, a ¢ Guomaccoit 391 —
16,5 % . DTH pasinuna cjejlyeT OTHECTH K JAOCTOBEPHLIM, MOCKOJLKY
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onpejiejeHHe BJAKHOCTH BECOBLIM  METOJOM  MPOBOAWJIHCH € TOU-
noeteio 5 r, 1. e. 0,1—0.2 % or usmepsiemoii Bennunnsl, Lute Gouee
saMeTHO BJHAHHE pasjuuiol no 3xHavennio Guomaccel Ha T/1y npoca
(puc. 5.8). Tlpoco ¢ OGoublieii GuoMaccoii Haunuaer cuHuxKate [[T
Ha 4-e 1 9-e¢ CYTKH Ha CyNnecuaHoil W CYTrJIHHHCTOH NOYBax, a ¢ MeHb-
et GuoMaccoil — Ha 7-e ¢ 11-e CyTKH COOTBETCTBEHHO.

C duanueckoli TOUKH 3PeHHs paccMaTpHBaeMble PasJHuHs B3 u
T/To B BapHauTax ¢ pasjnyHoil OHOmAaccol 00LACHAIOTCA HEPABHO-
SHAYHOCTBIO YCJAOBHH BaaronoTped-
gennda. B Bapuanrax ¢ OGoaswed 77
guomaccoit nabaogacres u Hoas- 0

as Macea KopHeil, noJiee ocail- |
gajpouas obbLeM  NOUYUBBl COCY/A. |
B stux yeaosusx notpebienne 475
BJArH OCVUIECTBAALTCH HEMNoCpen- |
CTBEHHO B MeCTax ee CKONJIeHHH,
TOrjda Kak NpH MeHblleid Macce 3§50+ 2 4 NG
KOpHEIl pacTeHHs MOryT HCnoJib3o-
925+

Puc. 5.8. Biauaune naszeMmMHON Onomaccnl
Ha HHTeHCHBHOCTbL TPAaHCOHPAUHH npoca Ha
PasNHUHLIX [I04BaX.

Hotmennas YepHOIeMOBUOHAR CHeAUNNCTAR: I . L L 1 -
| — Guomacca 63 r. 3 — 4.1 F; ¢eprOIEMOBUTNLA 2 & & g 18 12 T cym
cynecyanar: 2 — Gnomacea 3,1 r, 4—24 T,

r

BATh MHKPOCKOIJIEHMS BJarH JHIIb B YCJOBHAX JocTaTtodyHo ObiCT-
pOro MOATOKA €€ K MOrJoWAIOWHM KOPHEBLIM BOJOCKAM.
[MocaenoBaTeIbHOCTL KPATKOCPOUHLIX TMOYBEHHBLIX 3acyXx B OMbLI-
Tax C OBCOM M MX JJHTEJNbHOCTh MOKasaHnl B Tada. 9.6. M3 tadanumn
BHAHO, YTO HEKOTOpHle pacteHusi ObAM NOJBEpHKEeHb BOJAHOMY Ae(dH-
uutTy B dase KyuleHua; B ¢ase TpyOKOBAHHA 3acyxe nojsepraJsu pac-
TeHHs, ViKe NepeHeclIHe 3acyXy H paHee He TNOABEpraplliHecs eH;
B (haze KOJOLICHHS — [EPEHEeCIUHe panee ONHY-ABe 3acyxu u OoJee eif
He nojapeprapiuvecd. [lo ucredennn mecsua nocjie nocesa ceMsH Bee
BhIpALHBAEMEIE PACTEHHA HaXoauick B (pase KYLIEHHS, MO/1aBJslo-
lee YHCj0 pacTenuii uMmeno wectsh aucThes. Cpejnss BLICOTA HX
BapbupoBaja or 65 mo 75 oM, Tpamcnupauus JAOCTHraJjga OKOJO
600 r/cyr ma cocyn. Ilepsas sacyxa aauTesblOCTBIO 7 cyT 00ycao-
BHJIA YMeHblUeHHe BJaknocTH noussl ¢ 30 gmo 9 9%, a Tpancnupa-
nHn — ¢ 600 10 26 rfcyr. ¥ pacrennii, noaBepriuuxcs ABYM 3acyxaM,
ymenbmenne W n AT cocrasuno: 28—9 % u 545—170 r/cyr npH
nepsoil 3acyxe. 3ateM nouysa Ouiia yBaaxuena jgo HB, n B Taxom
COCTOSHHN ee NMOMICPKHBAIH B TEUeHHe TPeX CYTOK. 3a Bpems BTO-
poit 3acyxn AT nouusuaacs jao 80 rfeyr., B3 cocraBhja 9 %,
a B moment rubesn pacrenuit —7 %. B Tpersem Bapuante (CJOH
Jioussl 60—90 cm) pacrenus OblH  MOJABEP/KEHBl  NEPBOH  3acyxe’
B (hase KylleHHSs, BTOpoil — B (ha3e BuIXoAa B TPYOKy u Tperhei —
B (aze KoJAOIIEHHS.
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M3MmeHenne Baa:KHOCTH H a06COJIOTHOH TPAHCIMHPAUHH NMPH NEPBOH
H BTOPOIl 3acyXxaX aHaJIOrHYHO BAPHAHTY, rjie pacTeHus loaBepraJn
TOJABKO OJHOIl 3acyxe; NpH TpeTbeil 3acyxe cHuxenue AT npoucxo-
AMJIO 3aMeTHO MeAJeHHee: uepes D CyT nocje npekpauleHus noJuBa
OHA MOHH3HJACH JNlIbL A0 245 mr Ha cocya B cyTkH. Ordactu 3TO
Morjio ObiTh OOYCJAOBAEHO YMEHBIUGHHEM CYMMApPHOH MJoOWlain  JH-
CTHeB 34 CYeT OTMHPAHHA HEKOTOPhiX (B OCHOBHOM HHJKHHX) H3 HHX

TaGanua 5.6

Cxema ONLITOB NO MOAEIHPOBAHHIO NOYBEHHBIX 3acyX (nousa — nofmMeHHan
YEPHOIEMOBHAHAA CYTAHHHCTaR, KYALTYpPa — OBEC)

OnepeanoeTh JANTeARHOC Th, aaa Hosmep Caofl
IACYIH CYT pasanTiA COcy moWhL, CM

[Tepsan 1 Kvuienne 4 0—30
10 30—60

15 60—%80

[Me pean 4 Buxon B TpyOky 3 0—30
7 30—60

13 60—90

Bropan 1 To xe 4 0—30
10 30—60

15 60—90

[lTepnasn 9 Koaowenne 6 0—30
11 60—90

Bropan 9 i 3 0—30
7 30—60

13 60—90

Tpetvn 9 - 4 0—30
0 30—60

15 60—90

[68]. Ilpu tpex sacyxax cuumenne T/Ty (puc. 5.9 a) Habawpaercs
npu W =25%. B aanpnefitueM, no sepe CHHXKEHHA BJAa»HOCTH,
T/T, cuusaercs ¢ Boapacratoueii ckopoctbio. Ilpu BaaxHocTn, pas-
Hoit 12 %, T/To cocrasuna 0,35, u pacreHusi HavyajH YBALATb.

[Tpu BTOpoil 3acyxe 3ameTrHoe mnJaBHoe cHumenue T[T, nabaio-
naercss Tojbko B uurepsajge W = 20... 1350 %; T/Ty B aTrOT MOMEHT
Bce eule 3HauntensHa — 0,75. OAHAKO npH YMEHBUICHHH BJ1AXKHOCTH
a0 11 9% owna cumxaercs ao 0,20. B ycaoBHAX Tperbeil 3aCyxH
T|To = | nabaiopaerca B uHTepBase paaxuocrn 30—24 %, B uHTEp-
paje BhaamxuoctTH 24—I13 9% T/Ty cHHXkaercs MeaJeHHO, H TOJLKO
8 uurepsaae 13,0... 9,5% owna GuiCTPpO AOCTHraer MHHHMAJALHOTO
anauenus (0,20). B sapuanrax ¢ Gosiee JerkHM Mo rpaHy/ioMerpuue-
ckomy cocraBy caoeM nousu (60—90 cm) T/To Bce ellle 3HauHTE IbHA
(0,9) npH CHHMKEHHH BJaxKHOCTH nouBH a0 9.5 % npu nepsoii 3acyxe
H 1o 8% [65] npu BTOpoit u Tperbeil 3acyxax (puc. 5.9 6).
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[Tox BauAHHEM WHKJIA 3aCyX HHTepBaJ JAOCTYNHOIN AJd pacTeHuil
BJA4rd YBeJHYHBACTCH, BJAXKHOCTh MOYBLI B MOMEHT YCTOHYHBOrO
3apAnaHHA yMmeHbllaercsdA: B caoe 0—30 cMm—or 12 10 10b Y%,
B cioe 30—60 cvm —or Il g0 9% u B croe 60—90 cm —or 7,5
a0 6,5 %. 3uavennn B3, onpejeseHHble 3KCNEPHMEHTANLHO H PACCHH-

- gj ﬁ:}
e 10 15 20 25 W% bt
fﬂﬂ | | L 1 I i
075k ~&75
949,
050} iy gs0
425 g
. ] | i | | i |
gL & /i 75 20 25 WS,

Puc. 5.9. 3aBscuMocTs oTHocHTeAbHOR Tpaucnupauun (T/Ty) osca ot
BAAAHOCTH NOHMeHHONR YepHOIeMOBHAHOM CYIVIHHHCTOR MOYBHL,

a) Caoil 0—30 cw: | — nepean 3acyxa (cocyn 2), 2 — sropas (cocyn 2), 3 — Tpe-

TbA (cocya 2), 4 — neppar (cocyn 1); 5 — nropasn sacyxa (cocya 1); 6) Caoi 30—

60 eM: | — neppan sacyxa (cocyld 6), 2 — sropan (cocyn 6), 4 — T[;E‘TI:-H (cocyn G),
4 — nepesaa (cocya 5), § — nepsas 3acyxa {cocya 4).

TaAHHBIE C HCNOJbB30BaHHeM Kod(bduumnenta 1,34, cocrapasior 10,5—
114, 96—10,5 n 6,0—6,3 % coorsercrsenHo. YBeaHueHHe WHTepBaJa
JAOCTYNHOH BJAri MOA BO3AEHCTBHEM KPATKOBPEMEHHBIX MOBTOPSIO-

WHXCA 3acyx OOBACHAEGTCA NOHHXKEHHEM [OTeHlHaJa BJ4ardH B JH-
CThAX.

f:pn'PﬂJ‘FE:Kﬁﬂ

_If_E_
E/”\
—fﬂ—'
Pue. 5.10. 3aBHcHMOCTh Mepenaja no-
TeHHlUata BAarH B CHCTEMe NouBa—pac- {
TeHHe (P,—Pyn) or notesumana nou- ¢ |
BeHHON Bnaru Pn aas osca, nepewec- "-fﬂ—" g ;";'_;—'
wero oany (/) u ase (2) sacyxu. I -20 w10 Kl

B coorsercrBum ¢ gaHHbiMu puc. 5.10 pacrenHs, nepeHeciiue
B Haua/ibHble MepPHOALl CBOEro pasBHTHA HENPOAOJINHTEJbHYID 3a-
CyXy, npH HacTymjeHHH B JaJjibHelilleM HeOJaronpHATHBIX YCJIOBHI
pouspacranus (NOBTOPHOH 3acyXH) cnocoOHLI NMPH OJHOM H TOM e
COAepiKaunn BJArdH B No4Be pPa3BHBaTh 0oJiee BLICOKYIO COCYILYIO
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cuay (6oJiee HH3KHH P,) no CpaBHEHHIO C pacTeHHAMH, He HCNbI-
TABIIHMH panee 3acyxu. Tak, B sapuanTe, B KOTOPOM C/OH NOYBLI
cocrasaser 0—30 cum, npn Baaxuocrn 10% n Py = —15-10% klla
P, pasen npu nepsoit 3acyxe —23-10% klla, a npu Tperneit
—29.10% klla. Asasoriunble COOTHOLIEHHA NOTEHILHAJOB BJATH B CH-
cremMe noupa—pacreHHe Habalopaiorcs u B Apyrux Bapuanrtax. [le-
penaj noTeHllHana BO3pacTaer He TOJbKO ¢ NMOHUMKeHHeM P,, HO H
¢ ypesHuenueMm uumcaa sacyx. [l1pn stom pasanuns B Py u Py ana pa-
CTEHHH, NEepeHecWHX OJAHHAKOBOE KOJHYeCTBO 3acyX, O0Ka3biBalored
HesHaunre abHbiMH. Tlepenajy noresumana npu oaHo# 3acyxe B pase

KOJOWeLHsl B HHTepBajge —5H-10°7 = Py, >—19.102 klla MeaaenHo:

pospacraer ¢ 7:102 go —9-102 klla, B uuTepsase —19-102 > P, >
= —25-10° klla on OGuicrpo ypeanunsaerca a0 —I14-10%2 klla u
B uHTEepBase —25.10° = P, > —55-10% klla ymeunblwaerca A0
—12-10% xlla. Hast pacreduii, nepeHecuinx TpH 3acyXH, H3IMEHEHHe
(Ps— Py) nnoe: B unrepsane —500 > Py, > —10-10% glla P, — Py
yseanuusaerca ¢ —12-10° po —15-10* klla, 8 nurepsane —10-10°>
> Pp > —25-10? klla ocraercs  npakTHUeCKH HEH3MEHHLIM,
4 B uurepsane —25-10° > Py = —36-10° klla on ymenbwaercs A0
—12,5-10% k[1a.

[Ipusenennuie pannble CBHAETENBCTBYIOT O TOM, YTO NpPH BO3Jei-
CTBHH UHKJA nocneposBarteibHbiX 3acyx (P, — Py) aocrHraer Mak-
CHMYyMa B HHTepBaJie CpejHeJOCTYNHOH BJaarW W CcoXpaHufiercs Ha
3TOM YPOBHE JIOBOJIBHO AJHTE bHOE BpeMs, BILJIOTh A0 HH¥KHeH rpa-
HHILBI TPYAHOJAOCTYNHOH BJaard. ns pactenuii, nepeHecliHx TOJIbKO
OIHY 3acyxy, Makcumym (P, — Py) nabawjaercs TOJALKO B HHTep-
Bajse Tpyanojocrynuoii naaru. ChejlopaTenbHo, pacTeHus npoueue
B CBOEM pPasBHTHH LHKJ KPAaTKOBpEeMEHHLIX NOYBEHHLIX 3aCyx, OKa-
3LiBAIOTCH Jyduwie v B OoJbluell cTenedd ajanTHPOBAHHBLIMH K IKCTpe-
MaJIbHLIM YCJIOBHAM MO CPaBHEHHIO ¢ pacTeHHAMH, HAXOAHBUIHMHCH
B ONTHMAJIbHLIX YCJOBHAX NPHPOAHOH Cpeabl.

Mamepennsa wnajasemHoil OGHOMACCH BO BCeX BAPHAHTAX MNOKAa3hl-
BAIOT, 4TO Macca OHOMACCLl B KOHTPOJbHBIX BapHaHTax (He noasep-
FABLUIMXCH 3acyxam) cocrasmja 23 r, B BapHautax npH OJHOH 3a-
cyxe —21 r, npn aByx sacyxax — 17 r H Tpex .iat‘h’}ld}t— 13 r. Ecan
npuHATH OHOMACCY B KOHTPOJBHBIX BapHantax 3a 100 %, To npu Bo3-
JAEHCTBHH 3acyX oHa cHuxaercs no 92, 74 u 56 % mnTBETcTHEHHn
Orciona cJaeiyer, 4TO 3aCyXH BeCbMa 3HAYMHTEJbHO CHHXKAIOT BLIXOJ
MOJIC3HOH NPOAYKUHH, HO B TO e Bpems npuobOpereHHas YCTOHYH-
BOCTH K HHM, npospasiowlasca s 0oJee IKOHOMHOM pPacxojoBaHHH
BJAATH Il YBEJHUYEHHH HHMKHEll rpaHdlb ee JA0CTYNHOCTH, 00yC.10B/H-
BAET BO3pPaCTaHHEe BLIJKHBAEMOCTH PACTEHHH B TPYAHBIX CHTYauUHAX,
Hanbosee cuabHO BaHAHNE NOYBEHHBIX 3aCyX NPOSBJAETCH Ha pacre-
HHAX, HaxXoaswuxcs B ¢ase KoJoWeHHs, T. e. B nepHoa Koria dop-
MHpYETCHl OCHOBA YpPOXKan 3epHa (KOJOCKH).



5.2. OueHka BOJHOrO peXXuma W BnaroobecneyeHHOCTH
ApPEeBeCHbIX HACAXKAEHHH B CYXOCTENHOMW 30HEe
METOJaMH TepMOJAMHAMMUYECKOro NoTeHUMana Bnaru

PocT Jaeca B 3HAYHTEJBHON CTeneHH 3aBUCHT OT KOJHYecTBa
pJard B MOUYBE, HO BMECTe C TéeM OH €aM OKa3blBaeT OrpoMHOe BJIHS-
HHEe Ha BOJHBLIH peXHM ee He TOJbKO [0 NOJOromM, HO H Ha OKpY-
saromei Teppuropun. Haunboaee raybokoe n ueneHampasieHHOe H3Y-
yeHHe THAPOJOTHYECKOH pOJIH Jeca Havyajoch Mocje onyoaHKoBaHHA
B. B. Hokyuaesuim B 1892 r. cBoero xJaacchHueckoro Tpynaa «Hatun
crenu mpexae u tenepbr». Ha ocHOBaHHH OFpOMHOTO 3KCNEpHMEHTAJlb-
HOrO MaTepHaja, coOpaHHOrO HM TpH H3yueHHH cTeneii EBponeickod
trepputopun Poccuu, B. B. Ilokyuaes mpuiues K BBIBOJAY O TOM, HTO
B pe3yabTare yraybjaeHuws aHa pek, oBparos H 0aloK B TocaejHee
BpeMsi MPOHCXOAHT MOCTeNeHHOoe HCCylUieHHe MOYBOTPYHTA H MOHHIKe-
HHE YPOBHA TPYHTOBLIX BOJ.

Bonpoc 006 H3MeHEeHHMHM BJI2KHOCTH MOYBLI H peXHMa rPYHTOBBIX
BOJ TIOJ BJHAHHEM JIECHOH pacTHTEJNBHOCTH pAa3JHYHOro cocrasa H
MOJHOTE CJAYKHT MpPEeAMeTOM H3yuYeHHf H MOJeMHKH Mexay pasfnd-
HBIMH HCCJeJ0BaTeJJAMH BIJOTH A0 HACTOALLEro BPEMEHH.

Hamu wceaenopanusi nposeieHsl B mepuox 1969—1972 rr. B Ap-
yeJHHCKOM Jecxose Boarorpajackoit o6aacTin Ha npodHBIX MJOHLAAKAX
cocHoBhIX Hacaxaenaui 10-nersero w 40-neTHero Bo3pacra, a TaxiKe
B abGaonesom caay 20-nernero sospacra. [Ipupoansie ycnosus, MOYBH
H HX rHapodH3HyecKkHe cBoiicTea onucann B paborax [30, 31, 45, 122,
129] .

Peased TeppHTOpPHH € COCHAKAMH npejcrapiader coboHd [10BOJIBHO
POBHOE MJIATO, NOJOrO onycKaolleecss Mo HanpapJeHHId K p. Apueie.
'pyHTOoBBIE BOAL! 3ajeramoT Ha raybune 5—6 M, B CBA3SH C uem Coc-
HOBLIE HACAMAEHHH CYUIECTBYIOT NOYTH HCKJIOUHTENLHO 33  CYeT
arMochepHBX OCaJKOB (KOPHH COCHEI PeJlKO H B HeDOJBLIIOM KOJHUE-
CTBe npoHHKaloT raybxe 3 M). I'onosas cymMma ocaakos B CpeaneM
3a nocjaeiHHe (MpeillecTByIOUHEe nepHoay Hccaenosauuit) 15—20
JeT cocrasaser okoso 425 mM, u3 unx  roasko 180 MM BLinajgaer
B BereTauHoHHLHI nepHoja. [louTH BCe ocaiaKH 3ajlepiKHBAIOTCA KPO-
HAMH COCHLI H B NMOYBEHHON TOMILE.

Henapsiemoers pocturaer oxoqo 900 MM B rox, H3 nux 720 MM
NPHXOAHTCSH Ha Bererauuonnuii nepuojp. Orciopa  ornouenne OC
K Lo B npejenax rojaa He npepbiiaer 0,5, a B BeretauHoOHHLI ne-
pHOA W TOro MeHbule, CyXoCThb KJANMATA OrpaHHYHBAET POCT COCHBI:
ee OOHHTEeT, KaK NpaBuJo, He Tnpeswimaer 3—4 Kaaccos, n ywe
K o0—70-TH rojlam HacakieHHs PACCTPAHBAIOTCH H UYACTHYHO OTMH-
PAlOT, HECMOTPS Ha TO UYTO KYJbTYPH BLICAKHBAJHChL Y3KHMH N0JI0-
camu (WHpHHOH OKOJ0 30 M), pasjeseHHLe TAKHMH e I0JocaMH
CTeMHOH pacTHTebHOCTH., S6J0HEBLI NJOAOHOCAUIHA caj pPacrnoJo-
HeH B npejenax BuCOKOH noiiMul p. Apueasl. Paccrosinme mekuay
MJIOLOBBIMH EPeBLAMH cocTaBaseT 6 M, NOUBA COJACPIKHTCH B COCTOS
HHH YHCTOTO napa, I'B 3aneraior ray6:xke 5 M.
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Kak yie oTMeuajocs B raase 1, aGconioTHaa TpaHCNHpauusa Cy-
IEeCTBEHHO 34BHCHT OT a3POMETe0POJOrHYeCKHX YCJAOBHH, TMO3TOMY
B HCC/IeLOBAHHMAX BJjaroobecneyeHHOCTH PACTEHHH HCNOJAB3YIOT OTHO-
CHTEJbHYIO TPAHCNHPAUHIO, TNpeicTasifiomyio coboil oTHOWeEHHe
AeHCTBHTEBHON TpaHCcNHpauHH (peajbHo CyLIECTBYIOLLefi) K  NO-
TeHuHaAbHol (Tg) HAM MaKCHMa/JbHO BO3MOMHOH NPH ONTHMAaJbHOM
YBJAKHEHHH NOUBB H AaHHBIX NapaMeTpax TNpPH3EMHOro cJof BO3-
Ayxa. -

O6wiuwo B noaessix ycaosuax AT onpejensercs no mertoiy
JI. A. Mpauopa ¢ corpyauukamp [49] nytem B3BelIMBAHHA Cpe3aH-
HEIX noGeros w aApyrumu sMeronamu [125, 292]; T, npupaBnupaetcs
K HCnapsiemMocTH © BojHoit nosepxHoctd [104] u paccunTeiBaeTcs no
METeOpOoJOrHueckuM dopmyaam, nHanpumep, no dopmyne H. H. HMpa-
nosa [52]. Dru dopmyan HCMOJBIYIOTCH B OCHOBHOM NpH pacuerax
HCMAPAEMOCTH ¢ BOJHOH TNMOBEPXHOCTH M MOTEHIHAJbHOH TpaHCcnHpa-
UMK s OodibUIMX 1Mo nJaouland OHOUEHO30B NPH YCJOBHH MOJIHOI
COMKHYTOCTH M BbIPOBHEHHOCTH pacTHTeJbHOro nokposa. [lpumenenne
HX Ha HEOOJBIIHNX ONLITHBLIX YYACTKAX HJM Hd HEO/JHOPOJHOM pAacTH-
TeJbHOM NOKPOBE MOMET NPHBECTH K CYLUIeCTBeHHBIM owwHbKaM. ITH
ownbiky 00yCa0BJIEHb KAK OrpaHHYEeHHOCThIO pPa3MepoB  HCCaeaye-
MBI X }"IIHET]{HH Il HEeAOCTATOYHOH EUMHH}’TDCTMD MNOKpOBRd, Tdkh H cre-
UH(pHYECKHMH OCOOEHHOCTAMH PaCTHTEALHOCTH, Pa3JHUYHAMH TeMnepa-
TYPbl H BJaAHOCTH BO3AYXa B pasHbiX fApycax pacTHTeJbHLIX o00-
HIeCTH, HEOJHHAKOBHIMH CKOPOCThIO BeTpa H HHTEHCHBHOCTBIO pajiHa-
IUHH HA Pa3Holl BLICOTE OT [OBEPXHOCTH MOYBLL. 3ITH [PHYHHE
obycaopanpalor (GH3HYECKOE HCMapeHue B YCJIOBHAX COMKHYTOro no-
KpoBa, rjle oHo HHOrpa moxer jaoctHrate 10 % ot Eo.

Kpome Toro, OOJBIIHHCTBO HCMOOJb3yeMbX (OpPMYyJ MN03BOJAET
OnpeaesfaTh HCNapAEeMOCTh TOJbKO Kak CPeJHIO 3a MEeCsll BeJHYHHY,
B TO e BpeM#i uacTo HeoOXO/HMO pacnojaraTh AaHHbIMH 3a OoJee
KOPOTKHIl NPOMEXKYTOK BpPeMeHH: HECKOJIbKO YacoB, OJAHH CYTKH HJH
HeckoabKo AHeill. IlosToMy Mul nuiTajuch SKCHepHMEHTaJbHO onpeje-
Jute AT u Ty na oanoft v TOH e BerBH cocHbl, IIpn TakoMm noaxone
HCKJIOUaeTcs BJaHsAHHe 0coOeHHOCTeH pacTHTeNbHOro 00BLEKTa H Bapb-
HpOBaHHE OKPYKaWUWHX YCAoBHIL.

Cpe3aHHyl0 ¢ COCHbI BETBL CHAuaJa MCMOJL3OBAJH 48 OnpejeJe-
Hua T, nas yero ee cpasy e nocJe OT/eJEHWA OT JepeBa B3BellH-
BalH, NOTOM 3KCMNOHHPOBAJIH B MeCTe Cpe3aHHs B TeueHHe 3 MHH, 3a-
TEM ONATH B3BEIIHBAJIH. HUEJIE 3TOro nomelllany ee B COCya C HU,.:'].DI-{
H BbHIAEPXHBAJH TaM B nporoJukenue waca. [lo ucrewenun sToro
BpeMEHH BETBb BLIHHMAJH H3 BOAbLI, OTPAXHBAJANW OT KaneJbHO-3KHI-
KOH BJard, OucTpo npoMokadd (HARTpoBaAbHOH Oymaroii H B3Be-
INHBAJN, 34TeM BHOBb 3KCIHOHHPOBAJH B MECTe Cpe3dHM# 3 MHH, o
onATe B3pewnsaJsn. llocnenoBaTenpHble B3BelIHBAHHA MOCHe 3IKCHO-
HHPOBAHHA YBJAKHEHHOH B BOJIe BeTBH NPOH3IBOAMJH  NATb-1IECTH
pas.

OanospeMentno (aast koutpoas) Ty ompenensiin TakikKe KAaccH-
UECKHM METOJA0M — NyTeM I[OMEelleHHs Ccpe3aHHblX nobGeros uepenl-
KaMmil B pesepsyap ¢ Bofoi (uuannap obbemom 100 cm?). Pesyub-
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TaThl napaJJelbHBIX ofnpelesenuii, npusejieHHule B Taba. 5.7, ceuje-
TeqbCTBYIOT O TOM, uTo AT BersH, yBaaKHeHHOH B BOje, B Haualb-
Hb OTpe3soK BpeMeHH (okoJsio 18 muH) Owiyia ropasjpo Boille, yem AT
BeTRH, NMOMEILEeHHOH uyepellkoM B UHAHHAP ¢ Bojoil. Ho ¢ Teuennem
spemedn AT ypaaneHHOH BeTsBH OHICTPO yMeHbIIHJIACh, 4 KOHTPO.b-
HOIl BeTBH oCTaJiach Ha nocrosiHom ypoeHe [130 mr/(r-u)] B Teue-
e 30 mun. Ha 20-# muuyre onbita AT yBaaKHEHHOH BeTBH CHH3M-
nack ao 130 mr/(r-4) u crana pasHolt AT KOHTPOJIBHOH BETBH.

Tabanua 5.7

Jlunamuka abconworHodl Tpascnupaluu [mr/(r-4)] BeTBH COCHBI,
HACBILEHHONH BOAONH, H BETBH, NOMEUWLEHHOA YepeHKOM B pesepByap ¢ BOMOW

Bpesa, sup

MeTon onpeasaeHHA
10 15 o0 25 30

[}

Betsbh nomemieHa B peaepayap ¢ npojof 130 130 130 | 130 130 | 130
Bereb Hachiesa BoaoH 375 | 275 | 200 | 130% 75 50

* MoMeHT J0CTHAEHHS BeTBbIO nepBoHauaisHOm (npr cpesaHun ¢ jepesa)
MACCHL.

B 310 e Bpems macca BeTBH YMEHBUIHJIACH JI0 NEPBOHa4YaJbHOMH,
CJeloBaTe/ibHO, BCS KaleJbHO-KHAKas BJjara Ha MOBEPXHOCTH XBOH
H crebjeli Hcnapujach, a TPaHCOHpPalHs OCYLIeCTB/AJNACH TOJbKO 3a
CYET BO/ibl, Cojlepiallelicd B TKAHAX XBOH.

[To cymecrsy AT npeaBapiTe/bHO HacHIEHHOH BOJAOH  XBOH
MorJia Obl ObiTh H HHXKe [y NpH Macce BETBH, PaBHOH NEpPBOHaYaJb-
HOH (B MOMEHT Cpe3aHHf C JiepeBd), TdK KaK B 3aCYLUIHBBIX YCJO-
BHAX vacTo Habawnaercsas cHJAbHOe o0e3poxHBaHHe XBOH H AT 3Ha-
UHTesHO MeHblle [g. OaHako MHOrouHCJeHHBIE ONpeAeSeHHsl MoKa-
sanu, uto AT mnpeaBapHTe/ibHO HACHILLEHHBIX BOJAOH BETOK 3HAUH-
TenbHo (HHorga B 10 pas) Beie, yuem AT TOJNBKO uTO Cpe3aHHBIX
BETOK H NPAKTHUECKH BCceraa papHa TpaHCNHpPaUHH BeTBH, ONVIIEHHOMH
HepeHKoM B Boay. BeposiTHO, 9T0 BLI3BaHO TéM, YTO 34 BpeMf NO/ACH-
XaHWHA HACBILIEHHBIX BOJIOH BETOK A0 NEepBOHAYAJIBHOH Macchl (OOBIYHO
3a b—15 MuH) ycTbHUA He ycnepalorT cpearHpoBaTh Ha CHHiKeHHe 06-
BOAHEHIIOCTH TKaHeil, OCTAIOTCA elle K 3TOMY MOMEHTY MOJHOCTBIO
OTKPHITEIMH, uTOo obBecneuusaer pasencrso AT = T.

Takum oOpasoM, CyLLHOCTH METOAA 3aKJIOYaeTcss B NpeaBapH-
TeJbHOM HAacCLIeHHH XBOH BOADH W NOCJEAYIOIIEM MNOACYIIHBAHHH
ee [0 COCTOSHHA, NPH KOTOPOM YCTbHIA elle TOJHOCTbIO OTKPLITH H
TPpaHCHHPAalHag MakCHMaJibHA, HO BCH JKHAKAH BJara ¢ HapyKHOH
MOBEPXHOCTH PACTEHHH YiKe HCHapH./ach.

Pacuer norenunajbHoii TpancnupauuH yjao6HO NPOH3BOAHTL Tpa-
(uueckn [4, 35]. Hdas storo ma ocH OpAHHAT OTKJI4iLIBalOT Maccy
BeTBH, & Ha ocH adCilHee — CKOpPOCTh H3MeHeHHs ee Mmaccsl, T. e. AT,
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M3 ToukH Ha OCH OPAHHAT, COOTBETCTBYIOULEH NepBOHAYa/JbHON Macce
BeTBH (B MOMEHT Cpe3aHHs), NPOBOAMTCHA NpsAMas, napajJjebHasd
ocu alcumce, H W3 TOUKH ee nepecevyeHHs ¢ MOJYYEHHOH KPHBOH Ha
ock abcuice onyckaloT nepneHaHkyasp, OTCEKAIOUIHH Ha Hell oTpe-
30K, coorBerTcTByounit To. Bce Touku, pacnojiorkeHHbie Bbillle TOUKH
nepeceyelns, XapakTepH3YIOT HHTEHCHBHOCTB HCHAPEHHHA € yvacTHEM
KaneJbHO-JKHAKOH BJArH, a TOYKH, pPacnojioMeHHble HHKe — TpaHc-
NHPAaUHio NpH NPOsSBJEHHH BOAHOro jJedHUHTA B TKAHAX XBOH, Korja
YCTbHIIA HAYHHAIOT NPHKPLIBATLCA, a abconioTHas TpaHcnupauns
(AT)— yMeHbWwIATHCH.

Ias nposepkn meroja OLIJIH NPOBeJeHbl OJHOBPEMEeHHbLIe PacueTh
Ty no smeTeoposorH4ecKHUM JaHHLM M ONpejeseHHs no npepJjarae-
vmomy wmetoay [4]. Cosnajgenve noJyuyeHHbIX pasHbiMH crnocobaMi
cpefnennii 0 Ty Oula0 A0BOJIBHO BhicoKoe (r = 09), uro noarpepi-
AaeT npuMeHumocrs storo meroja. Oanaxko onpepesenne T/Ty ¢ mHe-
NOJB30BANHEM METEOPOJIOrHUeCKHX JaHHbX o To-—3ajaua KpaiiHe
TPV/AHAas, Tak Kak Aad onpejeneHus T weJoro ONLITHONO Y4acTKa
COCHOBOI'0 HACAM/IEHUA MNPHULIOCH Obl HENPEepLIBHO W OAHOBPEMEHHO
onpeneants AT B necsATKax pasHblX TOYEK KPOHLI HA XBOe pPa3sHOTO
sospacra. [loab3ayachk ke npeasaraeMbiM MeTOJ0M, MOMHO OTpaHH-
diThes 4—5-10 pazobiMmu onpenenenusiMn AT u Ty, 4Tobul NMOAYUHTB

YAOBJETRBOPHTENBHBIE MO TOYUHOCTH PE3Y/JbTAThI {t TOUHOCThIO HEe Me-

nee 10—15 %) o6 orHocuTeNbHOH TpaHCOHPALHH ONLITHOrO YyuacTka
llH#.‘.‘:‘:HL-’LE"HHﬁ.

banzkue snavenus Ty, onpegeneHHble PasHbIMH METOLAMH, CBH-
AETEeALCTBYIOT O HaAexHOCTH NpeljaraeMoro merona. Ero npeunwy-
lecTpa 00yCJAOBAHBAIOTCH TeM, UTO OH jlaeT BO3MOMKHOCTH OMNpejle-
JHUTE AT n Ty va oHOH 1B TOH ¥Ke BeTBH pPacTeHHH. YuHruBas cyule-
CTBCHHOE BapbipOBAHHE TPaHCIHpPaUHH XBOH B 3aBHCHMOCTH OT BO3-
pacta # Apycos (M jlaxe B npejeax 0/JlHOTO H TOro e BO3pacra
i fApyca), cjaeiyer OTMETHTh, MTO NpPHMeHeHHe 3TOro MeTo/la MOMKEeT
3HAUHTE bHO YBEJANYHTh TOUHOCTL onpefenenusn 1/7.

Muadopmauns, xapaxkrepusyiolulas MeTeopoJorHueckue ycjaopHsd,
3anacul BA4rH I NOTeHUHaJa B Pa3/IMYHBIX CJOAX NMOYBH H XBoe COC-
HoBLIX Hacaxaennit 10-nernero Bospacra, a Taxk:Ke /Ty npupe/ieHa
Ha puc. 8.11 n-5.12, B CcooTBETCTBHH C 3THMH JIAHHLIMH METEOPO.JO-
THYCCKHE YCJOBHA HCCaeayeMblx Jaetr OJH3KH K CpeJHHM MHOroJer-
HHM M 1O roaam, ojsako 38 B  BererallHOHHBIE NEpPHOALI 3aMEeTHO
pazmuaiores. B nauane sereTauMoHHBIX Cce30HOB 35 B METPOBLIX
cnoax noupnl (0—100 u 100—200 cM) 3aMeTHO paajiHualOTCs, HO
K KOHILY Bereraliy COCTaBJSIOT BeJNHUHHBI oaHoro nopaaka. Hocrtyn-
Hasg aas pacreHuil saara pacxoavercda 10-JeTHHMH KyJbTypamH K ce-
peanse aprycra, a 40-1eTHUMH — TOABKO B centabpe. Bo Bropom
METPOROM CJ0E NOYBLI JOCTYNHAA BJATra B CPaBHHTEbHO HEDO/bIIOM
xoanuecrpe (15—10 MM) coxpansercss A0 KOHILA BereTalMoOHHOrO
nepuojaa. ChelopaTe]bHO, Ha YEPHO3EeMOBHAHLIX CyNeCcHaHblX noysax
CYXOil CTENH NOJ COCHOBHIMH KyJAbTypamu Toamy 0—I100 cm mMoxHO
OTHECTH K 30He noJuoro, a toqawty 100—200 cMm — K 30He HENoJHOro
naarooBopora [92, 129].

206

|
|



Anasn3 AHHAMHUKH Py CBHAETENbCTBYET O TOM, YTO [MOYBEHHYIO
piary Ha yuacrkax noa 10-JeTHHMH coCHaMH B TeYeHHe BCeX Bere-
TAIlHOHHBIX TMEPHOOB CJEAYeT OTHECTH K KaTeropHu TPYAHOAOCTYI-
Hoii, 3a MCKJKOYEHHeM HayaJbHbiX TNEepHOAOB BereTaunH, a TaKKe
nocae Bunanedus ocaakoB. lloumennas Baara noa  40-aeTHHMHE

%0
w%]{-{?

—~ 108
0
34

a

T/Ty AT m2/(2-v)

1,0 400~ o2 ™
A\
/\/\'_ — 1
X o
ﬂ;s ! - .-; ..“ \“-J =
el R 12

.ﬂ' i~ ﬁl | | | I' | | l 1 I L 1 | |
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1968 7970 787

Pue. 5.11. Iuuamuka ocagkos (/), TeMnepatyps Bo3djayxa (2), oTHOCHTeAbHOM BaaM-

HocTH Bo3ayxa (3) s 13 w4, sanacoB saarn B caosx nouss 0—100 em (4) u 100—

200 cm (5), norenuManra nousenuoft saaru B8 caosx 0—30 cm (6), 50—100 cu (7),

0—100 cm (&) u 100—200 cm (9), moTeHunana saari B XBoe cocuw (/0), abcomor-

ol Tpancnupaunn (/1) u oTHocHTeAbnolr Tpadenupauun (/2) B cocHOBWX Hacamae-
HuaAx 10-7eTHero BospacTa.

KVJABTYPaMH NEpPexo/idT B KATEropHio TPYAHOAOCTYNHONH TOJLKO K ce-
pe/ilnHe aBrycra, a B Mae—HI0Je H Haya,e aprycra oHa OTHOCHTCHA
K KaTeropuu CpeaHe/locTyNHOH, KpaTKOBpPeéMeHHO nepexoias B Kare-
FrOPHIO JErkoAoCTYNHON nocae ocaakos. Pesepswt Baarn anas- 0060HX
BHJOB COCHOBLIX HacaxJleHH#H 3axKJloualoTcs BO BTOPOM  METPOBOM
C0€, NOTeHIHA BJATH B KOTOPOM NPAKTHYECKH He ONYCKaeTcs HHKe
000... —700 klla. Hauboavwmii aeduunr saarun nabaionaercs
B MOJOJLLIX KYJABTYPax, NOCKOJbKY o0lllee cojepskanne KopHell y HHX
B 2,7 paza Menblle 1o cpaBieHnio ¢ 40-JeTHHMH COCHaMH
(taba. 5.8). HauGoabulee KoJAHYECTBO — NMOrJOWAIOWNX  KOPHEH
(=<1 mMm) pacnoanoxeno B BepxHem (0—50 cm) cioe noupbl, a Ha
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rayonxe 150 cm ux copepxanwe y 10-neTHHX pacTeHHii CHHXKaercs
B 10 pas. [1pu srom y 40-JeTHHX cocen copeprkaHue KopHed << 1 mm

B BEpXHeM cJjoe B jABa pasa MeHbwe, uyem y 10-1eTHHx, a B cjoe
J8 MM
80—
\
0 = E'
P kla
400 7 -
e, ‘.._’.,-F'" -h
20} 4

ﬁ’—‘

?7?' i wejiz-y)

'43&
3
A =200 M—_”\ s
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Pue. 5.12, Iunamuka 3anacoB Baard B nouBeHuumx caosx 0—05 a (/f), 05—

0 (2), 1—2 m (3), norenuHana mouseHHoA BAarH B caoax 0—0.5 m (4), 05—

1,0 (5), 1—2 wm (6), norenunana saard B XBoe cocHut (7), aGcomoTHoH TpaHc-

nupaunn  (8) u orHocuTeabHON TpaHcnupaudu (7) B COCHOBBIX HACAMAGHHAX
40-netnero po3pacra.

TaGaua 5.8

Pacnpenenenne Kopueid B nouse nog 10-nernumu u 40-nernumu
nocajgKamMH COCHBI

Conepmanse koprefl (v/sd?) nog nocaakamu cocHs
=iy 10-neTHeR 40=smeTnel
Caolh noyps,
M
el [ T o ] MM o =< | MM o =1 M o
0—>510 93,6 58 17,2 28 125,6 32 626 79,5
al—100 56,8 35 29.2 47 137,2 35 120 14,5
100—150 11,34 i 16 25 132 33 84 10,0
0—150 161,7 100 62,4 1040 304.8 100 8530 100
3anack XBOH, 1.4 12,0
T'Ta

noussi 50—100 em coornowenune obpatHoe: nop 10-nerHumu nocan-
KaMH KopHeil 5 asa pasa MeHbiue, uem nog 40-jeTHuMH. YUHTHIBas
3HAUNUTEJIBHOE CcOJepiaHHe KOpPHeH B mepsBoil NOJIOBHHE BTOPOro MeT-
POBOrO CJOS NOYBL M €ro OTHOCHTE/IbHO BbICOKYIO BJIArONpPOBOJAHOCTE
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[oxoao 1-107° em/(e-r)], MoKHO cunTaTh, 4TO OOJee HAH MeHee
HopMaJabHaf KHIHEleATe bHOCTh COCHOBBLIX HacaxaeHni obs3aHa 3a-
mqacaM BJArH HMEHHO 3TOro C/10S MOUBBLIL, a TaKiKe YCTOHYHBOCTH
cocubl K HCeyllennio nouss [129].

Cocupl 10-1eTHEro Bo3pacta 3HAYHTEJbHO CHJbHEE HCCylIaloT
gpeiae BCEro BEPXHIOI MOJAYMETPOBYIO —TOJLLYy, 4TO obbsicHAeTCS
GoabLIeH KOHIEHTpalHedl 31ech MeJKHX KODHeH H OTCYTCTBHEM J0CTa-
TOYHO MOILHO# MOJACTHJAKH, cOeperaiolled BJaary, Kak 3T0 HMEET MeCcTo
noa 40-aetHumu nocaaxkamu (3—5 cm). Bmecte ¢ Tem cieiyer orme-

T we/(2-4)
500
F00 -
100 -
Pue. 5.13. CyTounsiit xoj TpaHCOHpawun coc-
HOoBwX Hacamaeunit 10-netuero (/) u 40-ner- I I
wero (2) mospacra. g & 122 5 18 2 v

THTb, uTo 10-7eTHHe MOCAaJAKH KakK pa3 BCTYNawT B (pasy CMLIKaHHA,
XapakTepusyemyio manGoabliiMi pacxojamu Baaru [29] no cpaswe-
HHio ¢ 40-71eTHHMH, HAXOASIIHMHCA B CTaJIHH pacCTpPOACTBa H YChIXa-
nua. [locaennee coobpa)keHHe MNOATBEpPIKAaeTcss JAHHBIMH CYTOYHOTO
xona AT (puc. 5.13), onpejeneHHoro B HiOJe MOCJE NPOAOJIKHTEb-
uuix OC cymmoii okoao 20 mm. Makcumanabhoe 3nauenne AT cocras-
aser 350 u 550 Mmr/(r-u) COOTBETCTBEHHO B XBOE CTAPBIX H MOJIOALIX
NocanoK, MHHHMAJbHOE NMPHMEPHO OAMHAKOBO [okoso 25 mr/(r-u)].
VMeHbllIeHHe 3aMacoB XBOH COCHBI € MX BO3PACTOM OTMeuajJH MHOTHE
necaenosarean. OcoGenno 3tor Bonpoc usyuen H. A. BopoHkosbim
[29]. Ha ocuoBanuu oGwHpELIX HaOaoaennit (28 npoOHbiX mnJjoila-
JAOK) OH NPHXOAHT K 3aKJIO4YeHHI0, 4TO Haubo/bllHe 3anacbl XBOH
oTmeuyalores B 81—112-serHem Bo3pacTe, KOrjia nocajkH HaXoAATCH
B craaun cMuikanus. [lo ero panubiM 3anacel XBOH Ha CpejHErymy-
CHPOBAHHBLIX CBA3HONECYAHBIX M JIErkocynecuaHblX nouyBax [AOCTHraioT
24—26 1/ra. B Hacaxjenusix OoJiee CTAporo BO3pacTa 3anacbl XBOH
yMenbiuaioress 10 12—14 u paxe po 6—8 t/ra. Caeayer OTMETHTb,
4TO No HawuM AanHbiM (Taba. 5.8) sanacw xson cocen 10-nerHero
n 40-neTHero pospacta Ha uepHosemoBHAHbIX cynecax (Ilnabusnckoe
JecHHuecTBo ApueAHHCKOro Jecxo3a) o4yeHb OJH3KH MO 3HAYEHHIO —
okoJo 12 t/ra. CyuiecTseHHoe pacxokjeHHe HAIUHX AAHHBIX C JaH-
neivu H. A. Bopouxosa, oueBHAHO, OOBACHAKOTCA TeM, 4TO B MOCa-
KaX COCHBI, B KOTOpPbLIX MPOBOJAHJHCH HAWIM HCCAELOBAHHA, He OBLIH
CBOEBPEMEHHO ocyluecTsieHs pyOku yxoaa, Gaarofaps deMmy COCHBI
40-neTHero Bospacta HaxoAsrcs B crajau ycwixauus. C jpyroi cro-
ponbl, cocubl 10-1eTHero Bospacra, HaxoAfllHecs B CTaJHH CMBIKa-
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HH5, HCOLITLIBAIOT NOCTOAHHLIA HEJOCTATOK B MNOYBEHHOH BJare, Ko-
TOPLIH 0COGEHHO CHJBHO OWIYIWAETCA B cepeiHile MEpHOLa BereTallnu.

OnHofi 3 OCHOBHLIX MPHUYHH YCHIXAHHA COCHOBBIX KYJbLTYp B 30HE
CYXHX cTeneil SIBAAETCA JIHTEJNbHOE roJofaHHe MOJOAHAKA B CTALHH
CMBbIKAHHS, MOCKOJBKY, K4K OTMEe4ajoCh paHee, KyJbTYpbhl COCHBI
B VCJOBHAX CYXOil CTeNH HMEHHO B 3TOM Bo3pacrTe HMeT HanbO.Jb-
myio maccy xpod. Ilo pannmim H. A. Bopoukopa [29], ecan cMbika-
HHE MOCAJOK NPOHCXOAHT B 3aCYLIJHBLIE “TEPHOABLI, TO yxe K 12—
20 rogam jiepesbsi CYXOBEPIUHHAT, a 4acTo H rubHyT. B ocaabaennbix
HEJOCTATKOM BJarn KyJbTypax [OCeJAATCA pasJjHulbie COCHOBLIe
BpeAHTENH (NOAKOPKOBBLIA KJOM, JHYHHKH MaHCcKoro xpyuia n ap.),
yvekopsiomne rubeas ocaabaennblx aepesbes. [Tostomy Godabluoe sna-
yeHHe HMeeT CBOEBPeMCHHOe NMpoBejleHHe pasinyHbBlXx Mep no Gopnbe
3a yayulleHne BOJHOIO pexuMa MouBbl HMEHHO B MOJOJJOM BO3pAacTe.

[Torennman Baary B xBoe 0OOHX BHAOB HaCaKJIeHHH JOCTHraer,
ocofeHHO B MOJYAEHHLIE uYachl, BechbMa HH3KHX  3HaueHHH — OT
—35-102 no —45-10° klla, a unoraa game W ao —>5H0-10® xlla.
[Tocae BeINAJAeHHS OCAAKOB M B HOUYHBIE Yachl, KOrja TpaHCcIHpalLns
NPAKTHUECKH OTCYTCTBYET H H3BJeKaeMas KOPHAMH BJjara akkymy-
JHPYETCH B XBOE€, NOTEHLUHA 1 BJark B [ocjie/Hed NOBbillldeTcs 10
—(20... 15)-10? k[1a. B cpeanem B TeuenHe GoJbliuedl 1acTH BPeMCHH
P, naxoautca B uurepsane — (36... 45)-10? kl1a n anauntensnno npe-
BBILIAET MOTeHIMan Baard B nouBe (B 4—6 pas). Oanaxko nabawaa-
I0OTCA HeNpOAOJIKHTeNbHble MepHOAB, Korga Ttoama noussl 0—1 M
HeCylUIaeTesi OUeHb CHALHO M Py oKasblBaercs HHiKe Py, ocobenno nojg
MOJIOALIMH KyabTypami. [log crapeiMH cocHaMH aHajornvHas cHTya-
s HabGaoajach OHaMXKAb, B KOHIE BeretTauHontoro nepuoaa 1970 r.
Anajornubsie Jannbie Oban noayvueds B aaasHeiiwem H. JI. Banys-

naebbiM [22].
Bo paakublie nepHojbl (nocje jpoxaeH) M B YCJIOBHAX HH3KOH
uHconsuun P, ne onyckaerca nuxe —500... —700 klla, AT pasua

200... 400 mr/(r-u), a T/Ty cocrapaser 0,5... 0,7. C nonuxennem
P, B Bepxuux caoax ao —(120... 40)-10° glla AT ymeuswaercs
a0 75—50 wmr/(r-u), a T/T¢— no 0,2—0,1. AxajornyHble AaHHBE
N0 TpaHCHHpalHi COCHAKOB Obian nosyuens ewe panee H. A. Bo-
porkoseiM [29]. K wnavaay naGuawogenHuil 3anacel BJarn B vepHose-
MOBM/IHOH 1ouse (B NepBoM METPOBOM CJoOe) COCTABHJAH OKOJO
045 HB, a Py u Py — coorBercTBedHo —7-10° w —24.10° klla. Ile-
penaj nNOTeHIlHaJa BJgark B CHCTEMe [MOoYBA—XBOA COCTaBJAA
—17-10? kIla, Ky = 1-10-'2 ¢m3/(c-r), a T/Ty = 060. C ymensblue-
HHEM cojepiKaHus BJaarum B 3ToM ciace nouss po 0.3 /1B norenunan
BAarM B nouse W xpoe nouusmaca ao —13-102 u 31-107 klla coort-
sercrsedno. OTclona nepenaj  NoOTeHUHaaAa YBeJAHUHJCH JiHIIL Ha
—100 xIla, K vmenbmnacs po 6-10-'% en¥/(c-r), a T/Th — no 0,35.
C yMeHbuieHiem coAepkaHig BJard B BEpXHeM METpOBOM CJjoe 10
B3 BaaronpoRojHOCThL PE3K0 YMeHbIUAeTCd, a nepenaja norexuna.a
OCTACTCH MPAKTHUECKHM Ha NpekHeM yposHe., B cBssn ¢ 3THM I1J0OT-
HOCTh [MOTOKA BJA4rH K KOPHSM COCHBl Pe3Ko najaer, uro NpHBOAHT
K CYILECTBEHHOMY VXyialleHuio BaarooOecnevenmoctd. llpn stom, ec-
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recTBeHHO, norpelJjeHHe BAArH KyJbTYPAMH B TAKHX CHTYAUHAX OCY-
UIeCTBASETCA W M3 HHIKHEro (BTOpOro METPOBOro) CJ0S MNO4UBLI, Tje
sanachl BJAATH 3HAYHTE/IbHLI H OTHOCATCHA K  KA4TErOpHAM JIerko- H
cpe,ui-re;mn:numnﬁ (OaHako B CBA3H € MEHBLUIHM Cojep:KaHHeM 37ech
gopiefi yaeJbHbifl Bec [OrJIOUEHHOH B 3TOM Cloe BJArH (oTHECEH-
HBLIf K Macce KOpHeil) BO MHOro pa3d MeHblue.

7/To
09

0 [ i i [ | |
- 40 -20 -0 -40 -20 P10 xila

Puc. 5.14. 3aBHCHMOCTL OTHOCHTENLHOR TpaHcmHpaitii
(T/Ts) ot notesurara saarn (P) B nouse, xpo¢ COCHU
i AMCTHLAX A0A0HH.
| — P, 1 XBO€ COCHHI, 2—P. YepHOICMOBHAROA cynecsanui
noune, 3 — P, 8 ancreax sbaonn, 4 — P, B nodswennod wep
Hoaesopuanofl eyranpineToll noYne,

3apsucumocts T/T or notenuuata paaru B caoe noyssl 0—100 oM
u B xBoe (puc, 5.14), Tak e Kak W JiIs1 TPABAHUCTHIX PacTeHHH, OT
HAYA12 CHUMKEHHS TPAHCOHPAUHH NPAMOJHHEHHAZ M XapakTepH3yercs
BLICOKO# TecHotoii cBsisu (r=074... 0,88). 3Itn 3aBHCHMOCTH
MOKHO anMnpoKCHMHPOBATE IMIHPHYCCKHMH YpPaBHEHUAMHN THIA

T/T =0,70 — 0,588 1g | —P,| n T/T =0,33 —0,17B1g | —Px| (5.1)

coorpeTcTBeHHo Aas 10-getnux u 40-jeTHHX KYJALTYDP COCHBL HJH
T/T =0,90 — 0,508 lg | —Px]|. (5.2)

Ocajky Ha TEeppHTOPHH npouspacrTanns AOJOHEBOro Caja cocTa-
BIJK B BereTaltHoHHuvie neproan 1969—1971 rr. 55, 88 n 58 mMm
COOTBeTCTBEHHO. 3anackl BJarn B ciaoe 0—1 M yMeHbuininc, 3a ne-
puoast HabGmioaennit 8 1969 r. or 193 a0 160 My, 8 1970 r. or 200
a0 100 mam 1 B 1971 r. ot 120 go 110 mMm. Bo sTOpOM METPOBOM CJOC
zanacsl BjaarH uameunaucs or 125 a0 120 mum, or 160 10 115 MM u or
120 no 85 mm (puc. 5.15). CootHowenne 3aBHCHMOCTEH IOTCHILHATOB
paaru B caoe 0—100 cm v anereax abaonu, kosgduunenTa Baaronpo-
BOAHOCTH 1 OTHOCHTEJILHOH TPAHCIHPAIHH OT CONACPMAHNSA BJIATH B 1NH-
HaMHKe B ofleM BHae alaJorHuHo TOMY, 4TO NpPeincTas’eHo s coc-
HAKOB Ha puc. 5.11 n 5.12.
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MaxkcumaabHas BaarooGecneyeHHocTh caja MOYBEHHOH BJAaron ue
npessimana 0,65 HB. INorenudan BJjarn B CHCTeMe MOYBA—JHCT CO-
crapua —11:102 w —24.102 kl1a coorBeTcTBEHHO, KO3 (HUHEHT Baa-
ronposoanoctn —1-10-1% em¥/(c.r), a T/To=0,90. C ymenblweHHeM
conepkanus noupeHuoil saaru po 0,5 HB motenuHan Baarn B nouse

00w Wg /o

AL \A R o L W
80100 =

W
75| 3 ¢ 49
s0} 50 V\l\_/_,_ .
25 -
A

@5 — 500 - "'--“ﬂ_‘--:‘n = fh‘v-.- e 12 e = "A‘ﬁ.-'"#;r:‘“"
i bt ..--'"-n""-\-
0] 1 L) | I ! o el ] I. 1
20 ! e 20 1 20 ! 10 ' 20 1 i,
e ¥ Fif Vil ¥l ¥l

1888 270 1374

Puc. 5.15. INunamuka ocaakon ([), Temnepatypsl posayxa (2), BAaMHOCTH BO3AyXa

(#), 3anacos paard B caosx nousw 0—50 cm (4), 50—100 cm (5), 100—200 cm (6),

norenttHada nousennofl Baarn B caoax 0—50 em (7), H50—100 cm (&), 100—200 cm

(2), motenuwana paark B ancteuax nGaoum (/0), abGcomwoTrofi (//) m oTHOCHTCAL-
Hoft (/2) TpaHcnHpauun,

H JHCTBAX NOHW3WJICH cooTBercTBeHHo ao —I18-10° w —36.10% xlla,
K03 dHIHEHT BJAronpoBOAHOCTH yMeHpluingacs go 6-10- em3/(c-r),
a T/Ty— no 0,4. MunuManbHoe 3HaUeHHe cOojepxanns BJAary B NouBe
cocrasuao 045 HB (Heckoabko Boille B3). B cooTBeTCTEHH ¢ 3THM
MOTEHIHA] BJArHi B [OYBE MW JHCTbAX AO0JOHH TOHH3HACH O
—23-10° u —39-10% glla, koacppuunent B.'IEFQHJ}DHGEHEICTI! ocTagacs
Ha npexuem yposue [6-10-'% cm¥/(c-r)], a T/Ty yMmenbwnaocs 10
0,29. Tak e Kak u AJA KYJAbTYpP COCHbI, YCTA4HOBJIEHA 3aBHCHMOCTDb
I'/To (Pyn, Ps), xapakTepHusyeMmas BLICOKHM 3HauyeHHeM Ko3d@uuHenra
Koppeasuun (0,95).
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5.3. Bonpochl (DH3IHYECKOro H MAaTEMaTHYECHOro MOJEenMpPOoBaHMA
ABHIKEHWA BNarK NpH enaronorpebnexHnn pacreHmm

K nacrosilleMy BpeMeHH MOJeJNHPOBaHHE B MNOYBOBEAEHHM, OCO-
Genno B ruApOdH3NKE H MEJHOpauHuH noys, NpHHHMaer Bce GoJbline
maciiTabpt Bo Bcem Mupe. Ilpu srom ¢usHuecKoe MOAeaHPOBaHME,
Jer<alllee B OCHOBE NpPakTHYECKH BCeX 3IKCNepHMeHToB B Jaboparop-
HBIX W T0JEBBIX HCCJAEJ0BAHHAX, HACUHTHIBaeT OOJIbIIHA <«CTax» H
orsnuaercsa OoJee CYULECTBEHHBIMH YCNeXaMH Mo CPaBHEHHIO € Ma-
TeMatTHueckuM. Maremaruyeckoe MojaejHpoBaHue OoJjee MoJ010€ Ha-
npasJeHnye, HMelollee OJHAKO yiKe Cefdvyac 3HAUHTE/bHble AOCTHIKEHNS
8, 35, 67, 92, 103, 133, 140, 141, 146, 250, 283, 183, 193, 338]. OGa
BHAa MOJEAHPOBAHHS CJeayeT paccMaTpHBaTh B €JAMHCTBE Kak Co-
CTABHHIE YACTH €AHHOro MeToja NO3HAHHA MNOYBEHHLIX IpPOLLeCCos,
KaK MEeTO] HayuyHOro HCCJIelOBaHHA.

MaremaTHueckoe MojleJHpoBaliie MpoLeccos nepeiBHiKeHHs BJArH
B CHCTeMe NnouBa—pacrenHe—arMocdepa ABJASETCA OAHHM M3 Hanbo-
jee CJOMHBIX H 1aJIeKO /10 KOHILA He pelleHHbIX BONPOCOB.

[TonwiTka <«oxBaTta®» npobGjeMmbl B LleJOM  BCTpeyaeT OrpoOMHbIE
TPYAHOCTH H MOKa He NPHBOAHT K OoJblinMm ycnexam. Oana u3 1pH-
YHH 9TOr0 3aKJlOYaercss B HEJOCTATOMHOH H3yYeHHOCTH (U3IHYECKOH
CYILLHOCTH CJOXHbLIX NPOLECCOB ABHIKEHHS BJATH B CHCTEME NpH pas-
JHUYHLIX KpaeBbiX M TIPAHHYHBIX YCJOBHAX H CJOMHOCTH MaTeMaTH-
YECKOro annapara, ONHCHBAWILero 3TH Mponeccel. IToMy Cnocober-
BYeT, BEPOATHO, H TOT (paKT, YTO HEKOTOpble MaTeMaTHYeCKHe MOjeH
SIBJSIIOTCA <«NacCHBHLIMH®», OHH He BCKDPBIBAWOT (PH3HYECKOH CyIl-
HOCTH fABJEHHH, a JIHUIL OTpaxalT HabJjlojaeMmble pPe3y/ibTaThl. Cae-
AVeT yKasaTh H Ha caaboe COOTBETCTBHE MOJeJsed MPHPOAHLIM 1ipo-
eccaMm, Ha BCe ellle HeJOoCTATOUHBLIH 00beM HajJeXHbIX 3IKCHepnmMeH-
TOB 10 NpoBepke paspabaTubiBaeMbiX METOJAHK MOJeJHPOBAHHS.

B nacrosuiem pasjgese M He Npecieiyem UeJH OKOHYATEJNbHOH
pa3paboTKH Kakoii-1ubo MaTeMaTHueCKOR MoOJe/H, HO JiHIb Je.aeM
monbTKY 060061eHHA HeKOTOpPLIX pPesy bTaToB, OTpaxalouux obline
3aKOHOMEPHOCTH JIBHXKEHHS BJAru B CHCTEMe NoYypa—pacTeHne—aTMo-
cthepa u npu norpebJeHHH ee CeJNbCKOXO3AHCTBEHHBIMH KYJbTYpPaMH.
Takoe oGobuienne MoMKeT OGuTh pPacleHeHO B HEKOTOPOM OTHOUIEHIH
KAK MEeTOA0JOrHYeCcKHii nmoaxoa K npobaeme MareMaTHYeCKOro Moje-
JHPOBAHHA YKA3aHHLIX THAPOPH3HUECKHX TNpoleccoB, H B TO e
BpeMsl OHO MpeACTaBJSeTCHA NOJIe3HLIM H HENOCpPeJACTBEHHO AJA INpak-
THUECKHX ueseill. PH3HKO-MaTeMaTHUECKad OCHOBA TAaKOro MNOAX0/a
npeanoxena M. H. Cyaunubinum [133].

Cpean MHOTOYHC/JGHHBIX MOJeJell, ynpoulas CHTyauuoo, MOXNHO
BLIJEJNTH JIBA OCHOBHLIX HanpapjeHus: 1) IMNHPHKO-CTATHCTHUECKOE
n 2) dyukuHoHaasHo-pusnyeckoe. [leprasa rpynna moaeneit paccmar-
puBaeT, He BHHKAA B (H3HYECKYI0 CYUIHOCTL MpolleccoB, CTATHCTH-
HECKH JOCTOBEpHLIE 3aBHCHMOCTH MeJ1y NOYBEHHO-THAPOJOrHYECKIMH
H METeOpoJorHuecKHMH napamerpamu. [das nmocrpoeHnss TakHx Moje-
Jel HCnoab3yiorT G0JblUHEe MACCHBLI JaHHBIX 38 JUINTE/bHBIH CPOK U
Ans OOLWHPHLIX TEPPHTOPHH. ITH MOAeJH YAOBJETBOPHTE/JIBHO «pa-
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DoraloT» B npejenax HCCJEL0BAHHOrO JAHaNa3oHa YCJOBHH, HO TNpH-
FOAHOCTL HMX IS APYrHX TEPPHTOPHIT H  NOMBEHHO-IKOJOMHYECKHX
VCJA0BHH He rapanTHpoBaHa. B uesioM npHMeHHMOCTb TaKHX MojeJie
18 OrpaHuyedHBX 10 NJoUlaAH YYaCcTKOB M KOPOTKHX HHTepBaJioB
BpeMeHH COMHHTE/IbHA.

MPYyHKUHOHAALHO-(PH3HYECKHe MOjlesin B BHAE cHcTeMmbl Anddeper-
IUMAJBHBIX I HHTErpaJbHbBIX YpaBHEHHH ONHCLIBAIOT NOTOKH BJArH
B cHCTeMe noupa—pacreHHe—arMocdepa. OHH, Kak NpaBujio, rpo-
MO3JIKH ¥ MOryT ObLITh pelleéHbl YHCJIeHHBIMH METOAaMH JHIUL JJd
cpasHuTe IbHO HeboJablHX o0BeKTOB (Hanmpumep, JiBHKeHHe BOALI
B noupe Oe3d pacTeHWH, K KOPHEBOH cHCTeMe MNpPAaBHJABHOH (opMmbl H
T. n.). boJsee chomuble cayuyam ¢ TPyAOM MNOAAAIOTCHA jlaxe NPHOJIH-
3uTe blibIM pacueram, ocobeHno A48 GOJBLIMX PEAOHOB C IHPOKHM
CHEKTOPOM MPUPOJAHBLIX YCJAOBHH, NOCKOJbKY CONps/KeHHA HA rpaHu-
lax YCJ0BHO OAHOPOAHLIX YYACTKOB, YCYryOJflOoT TPYAHOCTH BbLIMHC-
JIeHHil.

[Tpusnasas Goabllyo noaesnocTs obeHx BHAOB MojeJelf, neobxo-
AHMO OTMETHTh, YTO MPAaKTHKA HHTEHCHBHOrO HCMOJL30OBAHHA 3€Mejb
Hanbosee CHJIbHO HYK/JAE€TCH B NMPOrHOCTHYECKHX MOjeafxX AJas Tep-
pPHTOpHIT cpejaHero H MaJjbix pa3MmepoB (MeHee 1 KM?) W KOPOTKHX
(Menee aexajbl) nepuojos BpemeHd. Jlas TakHX YCJ0BHI  MoOjeH
00enx THNOB B YHCTOM BHE He Aal0T XOPOWIHX pPe3yJbTaTOB, UTO
oOyCA0BAHBACT HeoOXOAHMOCTh CHHTE3HPOBAHHA Mojejell npoMexy-
TOMHOrO THINA, HCNOJAL3YIOUIHX (H3nueckuik noixoa npu Buibope na-
paMeTpoB M CTATHCTHYECKHH — NPH OUEHKE BEPOATHOCTH COOTHOLLE-
HHA Meday 3THMH BbolOpaHHbLIMH napaMerpaMu. Bosabluas 4acts Ta-
KHX MojeJied VUHTHIBAeT METeOopoJOrHYeckyw oO0cTaHoBKy (uepes
T/Ty), cocrosanne nouseHHoii saarn (uepes Py), MJIOTHOCTbL PacTH-
TE/IbHOr0 MoKpona n jp.

[TosyueHHble pajaoM HCCJAeAOBATENCH, B TOM HHCAe H HaMH, 3KC-
MePHMEHTAIbHBIE 1aliHLIe, XapaKTepH3VIOllHe 3JHepPreTHueckoe cocTos-
HHE BO/ALI B CHCTEME nousa—pacrenne—arvocdepa, MO3BOJSIOT
BEECTH 3TH daxkropsl B Moie s Baaronorpedienus pacrteHnit. Xots
T2 MOJeJIb ABJSETCH OPHEHTHPOBOUYHON, HO Ja)e B TAKOM BHje OHa
OyjieT cTHMYJHPOBATH HCCJIEJOBAHHA B JaHHOM HanpasjeHHH, Heol-
XoauMble a8 ee ycosepuieHcTBoBanua u  yrounenust. [Tlocrpoenne
TAKoil NOJYVIMIOHPHYECKOH Mojienn  BKJOYaeT CJeaylolHe  3Tafbl
[133].

A. 1. B kauectBe 6Ga3sbl HCNOJABL3YIOTCA 32BHCHMOCTH OTHOCHTE/Ih-
HOIl TpaHcnmupauun mesoHTOB OT TMOTEHIMA/a NOMBEHHOI BJaarm cy-
rAHHHCTON nousw npu To = 4 MM/cyT.

- Ig (P3) — lg (Pn) 1 4=—Ilg(Py) "
A Ig(Ps) —1g (Pyp) —  1.4—1,0 ~ 35 —2,6(P). (5.9
rae Pp, Py u Py, — COOTBETCTBEHHO NOTEHLHAA BJArH B HEKOTOPLIN

MOMEHT Bpemenuu, npu B3 u npu nauvane cuuxkenns T/T.
2. llpn Moaeanposanuu paaronorpebeHHA pPacTeHHSIMH-THTpOhH-
ramu Py n Py, yseanuupaiorcs (¢ yueroM 3maxka) Ha —4-102 klla,
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a mpH  MOAEJAMPOBAHHM  BaaronoTpebieHHst  KCepPOPHTAMH — OHHM
}'MEHhUIElﬂTfH Ha TY e BEJHUHHY.

3. Tlpu Moje/HPOBaHHH BAaronotpeb/ieHHs Ha M0YBaX HHOro rpa-
HYJOMETPHUECKOIO COCTaBa BHOCATCH KOPPEKTHBBI: JIIA CyMecHaHbix
nous Pup 1 Pa yseauunsaiorea na —2.10° xlla, a aaa necuannix —
na 5-10% klla.

4. Tpn MOAGJNHPOBAHHH «HKECTKHX» MeTeopOoJOrHYecKHx YCJIoBHIl
Pyp u Py yseanunpaiorcs (npu yseanuennd 7To Ha 1 mMm/cyr) Ha
—40 gIla ans rurpodurtos, na —70 klla aas  mesodpHTOoB N Ha
—100 kIla aasa kcepoduTOB.

5. Ecan pacrenHe B Xoje NpejllIeCTBYIOLHX MEPHOLOB Pa3BHTHA
nepeHecaH MNouBeHHy 3acyxy, 710 P, u Py yMeHnbliaorcs Ha
—300 xlla.

6. Ilpn pacuere T yuHTHIBAeTCH CTeneHb COMKHYTOCTH PACTHTE.b-

Horo nokposa (a): T =alo ., rae To = —To A8 COMKHYTOroO:

PACTHTE/IbHOr'O MOKpPOBA.
b. Ecan ocnoBHasi macca KopHe#l pacnpeaejena no npoduaio nous
raybxe 30—40 eMm, To pacueTsl NPOH3BOAAT MO YpPaBHEHHIO

= Azﬂj . Z 0T (5.4)
1

I EC:‘-

roe Py u Cy — noreHuuan NOYBEHHON BJarH H KOHUEHTpauHa KOp-
Heit B cjoe «k»;, |... n— NOPAAKOBbHIE HOMEpa CJIOEB MOYBLI PABHOM
TOJILHHB, HAUYHHAA OT NOBEPXHOCTH H KOoHuadA rayOMHOH pacnpocTpa-
HeHHs KopHel; lg (Px) — cpeaneB3BelleHHblt JorapudmM B NOTEHLH-
aJjie Bjaary KopueoOHTaeMOil TOJILLH MOYBLI.

Bee dakropul, sausiomue wa T/To, YUHTHBAKTCH TaK iKe, Kak H
B Bapuante A. Ecau noayuyedHoe B8 pesyibTaTe pacuyeToB 3HauenHe
T[Ty, npeBuicut |, To pasuuuy (T/To— 1) caeayer BuiMeCTb H3 pac-
X0/10B, HAJEHHBLIX AJ5 CJOEeB NPONOPUHOHAJBHO ITHM pacxojaM.

B. IMapaaneavno ¢ norpebseHHeM BJaard PAcCTEHHSMH PACCUHTHI-
BAETCH TMOTOK BJAr" B MouBe N0 ypaBHEHHIO

N W ol 1 Bl +1 a4 B+ 1
W;f — Wi _.‘E{‘E{ } Py iya—Fy T‘{ﬁ‘f } et 5 Vit
e =K \Figye NE — K\ Pi-p NG ,(0.9)
rae At — spema; K — paaronpoBojHocTb NnouBLl, ABJAIOULAACH

dyukunein Py, Al — paccrosndHe Mermy TouKaMi  (CAOAMH MOYBLI);
i, J— nopaakosbie HOMEpa CJOEB MNMOYBLI H HHTEPBAJIOB BpPEMEHH.
[Tpn stom cumraercs, uto K, n P, pasuple cpeanemy apugdmerive-
CKOMY [AJ35l COOTBETCTBYIOLULHX C/IO€B, NNPHYPOUYEHLl K CepejlHHam 3THX
CJI0EB.

Murepsan ppemMeHnu He AoaxeH ObTh CauwikoMm O6o0JbliHM, 4TOOLI
pacnpejeqaenne Py no npoduJio nNovyBkl He npereprneso CyUeCcTBeHHbIX
H3MEHeHHIT (nanpumep, AJs AaHHOro €JoA H3MeHHJoch Onl He OoJee
yem Ha 10 % or nepsoHauanbHOro 3uaueHust). 3ITO0  OTHOCHTCH H
K pacueram no papuantam A n B.
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I Ecan B TeyeHHe pacyeTHOro nepHoilia B MOYBY MOCTymaer BJjara
H3 FPYHTOBBIX BOA HJH € NOBEPXHOCTH (OCaiKH, MOJHBH), TO NOTOK
ee pACCYHTLIBAGTCH AHAJHTHYECKHMH MeTOJaMH, T. €. N0 YPaBHEHHAM,
ONHCLIBAIOWIMM JHHAMHMKY npoueccosB (cM. ria. 4), wau no crnocody,
onucanHoMy B Bapuante B. l[lpu BminajedsdHH Majoro KoJAHYECTBA
OCaflKOB B TeueHHe KOPOTKOro nepHoja BpeMeHH (Hanpumep, MeHee
50 mm 3a 10 cyt) Ha «cyxyio» (T. e. npu BaaxuocTH Mmenee 0,7 HB
wan npu Py unme —1000 klla) nousy mpomoueHHas ToJlla BbICOKOH
BJAAAHOCTH OOLIYHO Pe3Ko OTrpaHHYeHa OT HHIKeJeMalllero «Cyxoro»
caof nousbl. B 3TOM Cayyae MOMKHO CYHTATh, WTO 3BANOTpPaHCNHpa-
M OCYLLECTBJISIETCH TOJABKO H3 MPOMOYEHHOH TOJIUIH N0 3aKOoHOMep-
HOCTAM, OMHCAHHLIM B BapHaute A.

H B 3akjaoyesHe OCTAHOBHMCH Ha OJHOM HCCJe]OBaHHOM HaMH
copmecto ¢ KO. A. Yeborapepnim [14]1] Bapuante, o0beaHHsaioLLeM
MATeMaTHUECKYIO MOJlesib BJjarornepeHoca B TOYBE H NOAXOL K 1pPO-
rHO3HPOBAHHIO ypoxas KyabTyp. Mojenn BiaronepeHoca ya0BJETBO-
PHTEJBHO COrJACYeTCH C SKCNepHMeHTAaJbHOH HH(pOpMalLHEeH H JlocTa-
TOUHO JIOCTOBEPHO oTpaxaeT 0cOOEHHOCTH NMPOTEKaAHH: MHOIHX THpO-

JOTHYECKH X IIPDHECCDB B MnouBe. B ae GEHDB}' NOJIOKEeHO }’PEBHEHHE
(5.6)

C (V) -G =7 fr{ () 2 —ffuf]_ E.(z.t) — S (2. 1) — F (2, 1), (5.6)

rie C(¥) — anddepeHunasbiasi BJaKHOCTb mnoussl; W — Kanui-
Aspuo-copbunoOHHLil norenuuan nousennoi saaru; K (W) — soaonpo-
Huuaemocts, Es(z, ) — MHTEHCHBHOCTh HCNAPEHHA MOYBEHHOH BJarH
H3 eauHHub oObema nousbl; S(2, {) — HHTEHCHBHOCTbL MOTpelb.IeHHs
MOYBEHHON BJATH KOPHAMH PacTeHHH H3 eAHHHUB o0beMa MNOUBHI,
F(2, {) — NHTEHCHBHOCTb 0Opa30BaHHA IPABHTAIMOHHON BJlarn B €/iH-
HHile o6beMa MOYBHL.

Tpauncnupauns T (f), ucnapenne E(f) H NPHTOK BJAarH K TpyH-

ToBLM Bodam @(f) HAXOAATCA H3 YpaBHEHHH:
R L

T (f) = 5:3(3. hdz E )=\ E.( t)dz
1)

L
@)= | F(z, 1) dz, (5.7)
]

rie R — raybGuna pacnpocTpaneHus Kopoeit pacrenuii; L — mout-
HOCTb MOYBLI.

O030p JauTepatypsl no HNporpaMMHpOBaHHIO ypoXkaes CeJbCKOXO-
3AHCTBEHHBIX KYyJbTYP Mo3soini chopyMyanpoBaTth BapHAHT MOAEJIH,
B OCHOBE KOTOpPOi HaXO/JHTCA MaTeMaTHYeCKoe OnHCaHHe pOCTOBHIX
npoueccos no Pocey [117].

dmy g, AM
dr 1 dx

+b,M, (5.8)
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rpe M(tr)— obuwasa cyxas OHOMacca pacTeHHs; my-— cyxas OHo-
mMacca J-ro opraHa pacresus; a; H by — (QYyHKUHH pocTa; T — CyMMa
s(pheKTHBHBIX TEMNEpaTyp.

B coOTBETCTBHH C M3BEeCTHLIMH [PEACTABJEHHAMH O NOTEHUHaJb-
oM ypoxae [136] dopmuposanne oGuiedt GHOMacchl pacTelns onpe-
penfeTcs ypapHeHHeM

1
T  nalx) 2
M) 7 :,] QM (5.9)

rne Eo(1)— ucnapsemocts; n(t)— KILI pactenns; ¢g(x)— Kano-
PHIHHOCTh PacTeHHs; Q (t) — anesBHble cyMmbl PAP.

CorjacHO NOCTaBJEHHOR 3ajave MNpoOBe/leHa CepHs  IKCNepHMeH-
TanbHbIX  HccaeaoBaHuid., as orpaGoTKH  MojeaH BJaaronepeHoca
B NOYBE HCNOJb30BAHBLI AaHHLE AJHTEAbHLIX HAOMIW/AEHHH 34 BO/AHBIM
PEKHMOM B KOMMEHCAUHOHHBIX JH3HMETpax. IOass MoaennpoBaHusA
GopMHpPOBaHHA YpPOKas CeJbCKOXO3AHCTBEHHLIX KYJbTYP MOCTaBJeHbl
crelanbHble ONBITH MO ONpeaeNeHHio (yHKUHE pocTa KyJbTYp.
DKCNepHMEHTaJJbHble HCCIeN0BaHHA M MpejlBapHTe/bHble pacueTsl MO
oTaeabHBIM 6/I0KaM MOJeJH 14al0T OCHOBaHHe HaJleATbCA Ha ycneul-
HO@ HCNOJb30BaHHE MojeJeil.

5.4. BeieOogbl

1. 3aBHCHMOCTH MEXKAY MNOTEeHUHaJaMH BJarl B NnoysBe H JHCTbAX
pacTenuil, a Takxe MeXJy OTHOCHTEJbHOH TpaHcnHpauued pacTeHHH
W NOTEHIHAJAMH BJarH B CHCTeMe IoYBa—pacTeHHe ANNPOKCHMHpY-
IOTCH NPAMbIMH H ABJAIOTCHS HWHAHBHAYaJIbHBIMH 8 KaXk10#l H3 3KO-
JOTrHYeCKHX Tpyni.

[IpH BLICOKOM cojiep:aHiH BJard B nouse, B HHTepBade HB —
BJAIKHOCTb, NPH KoTopoll nabaiopaercs cuu:kenue T/T,, yMenbllenie
CO/lepsKaHHsi BJIaTH XOTA H NPHBOAHT K 3HAYHTEJLHOMY MOHHKEHHIO
BJaronpoBOAHOCTH MNOYBL, OJHAKO BO3pacTaHHe nepenaja MNOTEHLH-
ajla B CHCTeMe TNouyBa—JHCT MOJJIepKHBAeT NJAOTHOCTE MOTOKa BOALI
Ha TpefyeMOM YpPOBHE, COOTBETCTBYIOILEM HCIApA€MOCTH W OTHOCH-
Te/JbHAs TPaHCNHPAUNA HAXOAHTCA Ha ypoBHe eanHuubl. JlanbHeHluee
NOHHMKEHHe COJepPKAaHHA BJATH B NOYBe NPHBOANT K eule OoJbluemy
CHH/KEHHIO BJaronpoBOAHOCTH, W TENeph yie BO3pacraHHe nepenaaa
MOTEHUHAa a He B COCTOAHHH NOAJAEPHMHBATH NJOTHOCTH NOTOKA HA
npexHeM YPOBHE, B Pe3yJLTaTe Yero uyacTh YCThHIL PACTEHHI 3aKpLHIBa-
eTCsl H OTHOCHTEIBHAf TPAHCIHPAUNA VYMEHbIIAETCH /10 MHHHMAILHOIL.

2. Havaao cuumennn T/T, nabawopaercs npu pasjHYHOM 3Haue-
HHH MOTEeHlHaJla NMoYBeHHOH Baarn: B caaate (rurpodut) npn —200
n —400 klla, B osce (Tunuuubiii mezopur) npu —500 n —900 xlla;
B MIUEHHIE, Npoce W MHTHAKE (3acyXoyCTOHYHBBIE KYJAbTYpPL) B HH-
reppajge —(8... 10)-10? w —(22... 13)-10? kIla cooTBeTcTBEHHO Ha
CyNecyaHoil 1 CYrJAHHHCTONH uYepHO3eMOBH/HLIX nouBax. 3Hauenue P,
B MOMEHT YCTOHYHBOro 3assijlaHusl cajiaTa, OBCa, Npoca H NUeHHLb
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coCTaBJseT HA cynecuanbix nousax —18.10%2, —36.102, —40-10% n
—45-10? klla coorBercTBEHHO.

[Morenunas Baard B JIHCTLAX pacTenHii, coorseTcTBylOUMi B3I,
AocCTHraeT 3HaueHnd: p camare —16-10° u —18-10? klla, B osce
—40.102 4 —45-10% klla cooTBeTcTBEHHO HAa HYePHO3eMOBH/JAHBIX CY-
necuaHblX H CYIMHHHCTBIX TOYBAX, a JIHCThA Npocda, MNIIeHHIbL H
MHTHAKA CNnocoOHb MOHMKATh noTeHunan saarn go —(60... 65) X
X 10? klla.

MuTepsan A0CTYNHON MOYBEHHOH BJAaru W CTeneHb €e JAOCTYNHOCTH
A5 pacTeHuil BO3pacraloT, a <«MepTBLIii» ee 3amac yMeHblUaeTcs
B HampaBJeHHH  CajlaT—oBeCc—IPOCO—MNIUIeHHILA—KHTHAK, T. &.
B HANPABJACHHH YCHJEHHS CBOHCTB KCepO(HTHOCTH H 3aCyXOYCTOHUH-
BOCTH.

Pactenuss ¢ Goablueii OHOMacCcoH HAYHHAKIOT CHHXKaATh TPAHCIHpA-
I[HI0 ropasjio paubllle Mo CpaBHeHHI0 € PAaCTEHHAMH, HMEIOIHMH
MeHbIIyIo 6uomaccy. Bmecre ¢ TeM nepsbhle HCCyHIAaoT mousy o Go-
jiee HH3KHX 3Hauenuil BAAXKHOCTH (0 MeHbIIEro «MepTBOro» 3anaca)
Mo CPABHEHHIO cO BTOPLIMH. PacreHus, nepeHeciuHe KpPaTKOBpPeMeH-
Hbie TMOYBEHHbIE 3aCYXH HA pPAaHHHX 3Tanax CBOEro PasBHTHS, 3HAUH-
TEJAbHO CHHYKAIOT BLIXOJA MNOJAE3HOH NPOAYKUMH, OjHAaKO BuipafoTap-
HHECH B HHX ajlanTallHOHHBIE MEeXAHH3MEl TO3BOJAIT HM PasBHBATH
Gojee HH3KHE 3HAueHHs MOTEHIHAJIOB BJarH B JHCTbAX, Ogaropaps
yeMy OHH CTAHOBATCHA B jAadjbHeiilleM OoJiee yCcTOAYHBLIMH K nebaa-
FOMPHATHLIM YCJOBHAM CpPelbl.

3. ObochoBana nenecoo0pasHocTh HCNOJb30BaHHA (Hapaay ¢ Py
H P;) nepenana noTeHuHasa B CHCTEMe NnouBa—pacTeHHe H ero OTHO-
eHnss K noTeHunany mnousennoii Baarun (P — Py)/Pn npu oueHkax
piaroobecneyeHHoCTH pacteduii W onpepenenuax ux B3I, Ilokasaxo,
yto (Py — Py)/Py 10 nauana cHumenus T/Ty cocrapasieT 3HauyeHHA
B uurepsase 1,2—1.,5. dtn coornouwenus caabo pasanvairca A
pasHbIX pAacTeHHii B Mpejesax Kaioi 3IKOJOTHYeCKOH rpynme: ru-
rpodguTe, mMe3ogHTel H Kecepodurtn. Bansnue MopQoJororeHeTHYeCKHX
B THAPO(HINYECKHX CBOWCTB MOYB B Npeleslax KaxJ/loH M3 dKoJorHue-
CKHX TPYNI Ha OTHOLIEHME nepernaja noTeHnHasa K MNOTeHUuHany
MOYBEHHONH BJATH OKA3LIBAETCH He3HAYHTEJbHBIM.

BekpoiTa 3aBHcuMocTh  cBepxcgaboro  (XeMHJAIOMHHECUEHTHOTO)
CBEYEHUH JIHCThEB pacTeHuil, Apjadomerocs OHO(HIHUECKHM MOKasa-
TeJIeM HX TeNnJIOYCTOHUMBOCTH, OT COJepX<aHHs BJATH B IOYBe H OTHO-
CHTENBHOH TpaHcnHpauui. B Me30(HUTHLIX pacTeHHAX NOHBJEHHEe KPH-
THUeckHX 3Hauenuit TV («Benseck» cpepxcnaforo cpevenusi) cosna-
jlaeT MO BpPeMeHH CO CHHYKEHHEM OTHOCHTEJBbHON TpaHcnupaimed,
g rurpodutax u kcepodmurax T cuuxaerca paubuie cHuxkenus I/Ty.

4. 3asucumocte T/Ty OT noTeHuHasoB BAATH B MOUBe H XBOC COC-
HBI W JHCTbLAX AGJAOHH, TAaK e Kak H AJf TpaBaHHCTHIX KYJABLTYD,
npAMoJaHHeliHa. B ycJ0oBHAX HeJOCTaTKa aTMocepHoro yB/aXHEHHA
H ray6okux YT B noTteHllnas Bjaru B BepXHCM METPOBOM CJIO€ YCPHO-
36MOBH/IHLIX TOYB CYXOH CTeNH K KOHLY BereTauHOHHOrO nepwoja mno-
Hukaerest o —40.10° klla, a norenuHan BaardH B XBoe COCHBI W JiH-
cThax f6JoHH — a0 —(30... 50)-10? klla. Cuabxenne BAAroi KyJib-
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TYP B 3THX YCJOBHAX CTAHOBHTCH BO3MOXKHBIM JHib OGaaroaapd
HAJHUHIO 3HAUHTEJIBHOrO nepenaja [O0TeHUHAaJa B CHCTEMe MnoyBa—
pactenue, a TaK#e 3a CUeT BTOPOTO METPOBOrO CJIOS MOYUBL, I'/le NOTeH-
uuan Bhaaru He onyckaercs umxe —(500... —700) xIla. Opanaxo
MOCKOJBKY KOHIEHTpPALHA KOPHEeH COCHLI B 3TOM CJO€ BO MHOro pas
MeHbllle, YeM B BEPXHEM METPOBOM CJi0e, TO B TeYeHHe 3HAUHTeJbHOH
yacTH BereTalllH NoOCajkH CcocHbl, ocobeHno 10-nernero Bospacra, He-
MBITHBAKT OCTPHIH HejocTaTok Bo Baare. OTHOCHTEbHAA TPaHCNH-
panus B 3TH NEPHOALI Hepeako cHumaerca no 0,3—0,2.



Inmasa 6. MPOBNEMA PETY/IMPOBAHMA BOOHOIO PEXXMMA NO4B
M BNATOOBECNEYEHHOCTM PACTEHMA HA OCHOBE
TEPMOQMHAMMYECKOIO NOAXOOA

6.1. MorteHuHan NOYBEHHOH BNAarH H HaMMeHbLIAR BNaroeMHoCTh.
OnpeaeneHMe 3anacoB BNarK no noTeHuyWany

XOT AMATHOCTHKA MOJHBA CENbCKOXO3AHCTBEHHBIX KYJbTYp € HC-
noJb30BAHHEM MNOTEHUHAJa BJArH BO3MOXKHA M joctatouna Oes Jjo-
MOJHHTEbHLIX OnNpeleJeHnil NoYyseHHOH BaarW, AJaf pelleHHs paia
BONpPOCOB arpodusHKH 0 MeaHopallnn nous tpedyercd 3HaTh npejeibl
cojaep:anusa Baari B nouse. M3pecTHo, Y4TO PpacTeHHs MOryT HOp-
MAJbHO Pa3BHBATLCHA H MAKCHMAaAbHO NPOH3BOAHTL MOJIE3HYIO MPOAYK-
ILHI0 HA JLAHHOM KOHKPETHOM [0J1e TOJbKO NMPH YCJOBHH ONTHMAaJbHOTO
COACPAMAHNA NOYBEHHOH BJAATH W 3JEMEHTOB MHTAHHA. | paHHubLl ONTH-
MaJbHOro cojep:Kanus Baarn B nouse koaebasarca or HB no 08—
0,6 HB (B 3aBMCHMOCTH OT CBONCTB NOYBBI, BHAA pacTeHHH, (pas ero
PA3BHTHS H MOroAHBLIX ycaoBuit). Ilannoe nogaoykeHue, noaTBeprjieH-
HOE MHOMHMH HCCJAELOBAHHAMH, peajiH30BAHO Ha NMPAKTHKE NpH Opo-
LIEHHH CeNbCKOXO3SHCTBEeHHbIX KyabTyp [43, 52, 77, 112, 125]. [lonus
o0ObLIMHO Ha3HaA4aloT, KOrja cojepziaHue BJaruH B pacueTHoOM cJoe
NoYBLI MOHM3NTCH A0 3HAvYeHHs, Haxoasweroca B npexaenax 08—
0.6 HB. Itor npeaes coiepanna BAarH, BupaX<KeHHb B 10AAX (HJIH
npouentTax) ot HB, npuHATO HA3LIBATh HHKHEN TpaHHUEH ONTHMAaJb-
HOI'O YBJIA/HEHHs MOUB, MOCKOJILKY VMEHbUIEHHE coldeprKaHuA BJaru
MPHBOAHT K MPOrpecCHBHOMY CHH/KEHHID PacTHTEJbHONl NPOAYVKLHH,
B kauectse BepxHed rpaHHilbl  ONTHMAJbHOTO YBJAMKHEHHA MOUBLI
OOJBIIHHCTBOM HCCAe10BaTe el W NMpPakTHKOB mpuHHMaerca /B, no-
CKOJIBKY TNpH 3TOH KarteropHu Bjaard oDbLIYHO HMEET MECTO ONTHMAJIb-
HOe COOTHOlIeHHe BOAL H BO3ayxa. Bmecre ¢ TeM B MeJHOpATHBHOMH
NPaKTHKE B KayecTBe BEpXHeH rpaHdilnbl ONTHMAaJbHOTO YBJAMHEHHS
MouB NpHHIMAETCs TpejenabHan nogesas saaroemkocts (f1f1B). koro-
pas o0bivHO Onpeaesaserca AJA YCJAOBHI CPaBHHTEIbHO BLICOKOrO CTOA-
HHA FPYHTOBBIX BOA, KOTJa OHM OKa3LIBAIOT 3aMETHOE BJAHAHHE Ha CO-
JepManie BJIArn B HecJeayemoix caodax nous (o6uiuno ao 3,0 M ot
nosepxunocti). Ha conepmanne saaru npu [1/TB okasmBaiot siusnie
NOANHTKA W nojnop co cropolsl ['B, a TakikKe NojAnop U NOANHTHIBAHKE
BEPXOBOJAKOH, o0Opa3yiolledcs Ha KOHTAKTAX CJOeB MoYB pasjiHuHOro
MexaHH4YecKoro coctasa H pa3sHoil nnorHocTH. [lostomy coaepanne
BAATH B npejejax 3TOil KaTeropHn Mmoxet uaMmenstbes or HB (ans
ycaoBHi 3anerannd B =30 M W JHTOJOrHYeCKOH O/JHOPOAHOCTH
nousesHoro npoduas) Ao [IB (npH BHCOKOM VDPOBHE TIpPYHTOBLIX
Boad — Boie 0,1 m). B cBasu ¢ stum coaepxanne saaru npu [111B,
CTPOro roBops, He MoxeT OulTh NPUHATO B KayecTse BepxHeil rpaHuiLbl
ONTHMAJIBHOTO YBJaXKHEHHSA B 1LeJOM AJA BCeX cayuaes. B yc/OBHAX
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KoJse0aHNs BJAMHOCTH MOYBH, xapaxkrepusyioueid [1/18, copepxanne
[TOUBEHHOT0 BO3AYyXa TAKMKE CHJIbHO H3MEHAETCS B npeiejax oT ONTH-
maapioro (15—20% npu HB) 10 HHUTOXKHO MaJbLIX 3HAYEHHH npH
[1B. Tlo cpasuennto ¢ fI/IB xateropus Baarn HB umeer jocratotno
0BOCHOBAHHYIO (DH3HYECKYIO CYIHOCTD.

HaumMenblllasi BJaroeMkocTb, corsacHo onpeaenenvio A. A. Pone
[112], npeacrasasier coGoit HanGoJbliee KOJHYECTBO BJArH, yIAepiH-
BaeMOe MNOYBOH B NOJABELIEHHOM COCTOAHHH KanuJ1jaspHO-copOILHOH-
HBIMH CHJaMH B ycaoBHsx raybokoro saneranna I'B. U3 onpenenenus
HB caeayer, 4To AJAA Ka#J10il KOHKPETHOH NOYBLI, XapaKTepH3yeMoil
TEM HJH HHLIM TFPAHYJOMETPHYECKHM COCTABOM M THAPO(MHIHUECKHMH
ceofictBami, /B, crporo rosopsa, AojiHa ObITh NMOCTOAHHON BO Bpe-
MEHH BeJHYHHOM, NPH YCJIOBHH, KOHEYHO, OTCYTCTBHA HCMAPEHHA C NO-
BEPXHOCTH NOYBLI H BHYTPHIOYBEHHOrO TOPH3OHTAJLHOIO NPHTOKA
BJIATH.

OaHako, Kak nokasajan paboTel MHOTCHX HCC/eloBaTeseH, coaepa-
HHE BJar#, COOTBETCTBYIOUleE HAHMEHBIUEH BJATOEMKOCTH JaMe MpH
OTCYTCTBHH HCIIAPEHHS C NMOBEPXHOCTH H FOPH3OHTAJBHOIO €e NPHTOKA,
BCe e MeHsercA Bo Bpemenn [34, 125, 153, 173, 174, 275, 315, 316].
[IpaBna, ckopocTsh H abCoOTHOE 3HAYEHHe H3IMEHEHHA COACpPHKaHus
BJaard oObLIYHO BecbMa HE3HAYHTEJbHBI, 4TO W J1aeT OCHOBAHHE HCIOJIb-
30BaTh HAUMEHbIIYIO BJIArOEMKOCTb B KauyecTBe [OYBEHHO-THAPOJIOIrH-
YeCKOH KOHCTaHTHI, 0OCOOEHHO /st NpHKJAAAHLIX uenei [14, 19, 39, 77].
[lockonbky Baara npu HB B HEKOTOPBIX CYIJHHHCTHIX H TJHHHCTHIX
MOoYBaxX MOJXKET CTeKaTh (NpaBia OYeHb MeJJIEHHO) BHH3 110 MOYBEH-
HOMY NpoGHai0, TO 3TO NPHBOAHT K HEKOTOPO#H YCJOBHOCTH B YCTAHOB-
JIEHHH CPOKOB ONpEJAeJIeHHs BJaMHOCTH NOCJAE 3aJHBKH [1J10ULAJ10K.

Bonpoc o cpoxkax Oypenusi npn onpeaeiennn HB noapobuo pac-
cmorper B paGore [14], mostomy Her HeOOXOAHMOCTH elle pas ocTa-
HapauBaThes HA HeM. OTMETHM JHIUL, 4TO HEcOBMaaeHHe cpokoB Oy-
PEHHA Y PA3JHYHLIX HCCJAEL0BATEeNeH H ABJACTCA OAHOH H3 NpPHYHH
OoJiblioro pasbpoca snauveHuit Py, xapaxktepuayiomnx HB ans nous
¢ OJIHHAKOBBEIM IPAHYJOMETPHYECKHM COCTAaBOM W DJHIKHMH rHAPOQH-
3HMeCKHMH cBoHcTBaMu [77]. [lpyras mpHYHHA 3TOr0 HECOBMAaJACHHA
3AKJI04aeTcAa BO BJAHAHHH HA COCTOAHHE MOYBEHHON BJArH rHCTEpesMc-
HBIX ABJEHHH, TeMnepaTypsl H AaBjeHHsa Bo3Ayxa. [lockosbky B Ka-
YECTBE BEPXHEH rpaHnibl ONTHMAJBHOTO YBJAXKHEHHS MOYBLI MPHHMH-
MaeTcs cojiepianue Bjaru, coorsercrayioutee A B, To yacHenue coort-
HOLIEHHA MOCJelHeH H KanHJJAPHO-cOpOUHOHHOTO MOTEHIHAJa TakKiKe
HMEeT CYLLeCTBEHHOE METOJHYecKOe M MPHKJAaJIHOe 3HAUSHHS.

HoBoabHo moapobGHBLI cnHcok pabor no coortHowenwio Py n HB
npuseaed 8 pabore [77], nostomy 3aeck AaHHLI BONMPOC PaccMOTPHM
JAuiib B ofwem sHae. HecMoTpa Ha To 4Yto 3HaueHHs P,, Mo AaHHLIM
Pa3HLIX ABTOPOB H jlaXe Mo JafHbIM ONHOTO M TOTO JKe amsTropa, J0-
BOJIbHO YacTO HE COBMAJlaloT, BCE JKe TPEeACTaBJIAETCH BO3MOMHBLIM
CTPYANHPOBATH HX, BHIJIEJHB HECKOJIBKO TPYNN HHTEPBAJOB 3HAUEHHI
noTeHuHana. B npepenax HHTEpPBANOB Kax ol rpynnbl HAXOAATCH BCe
3Ha4eHns Py, KOTOpble MOTYT HMeTb MeCTO B NPHPOAHLIX YCJIOBHSX,
[IPH H3MEHEHHH TEeX MJM HHLIX haKkTOpOB.
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AHaana MarepHanoB asTopa il JUTEPaTYPHBIX JIaHHLIX NO3BOJIAET
B KAYECTBE TAKMX HHTEPBAaJ0B PEKOMEHI0BATH C/edyiouiHe: a.a nec-
yaHBIX NMOYB — of —5 a0 —B8 k[la, aas cynecuaHux — or —8 JO
15 kIla, aas aerkocyraunucTeix — or —156 no —30 klla, aas cpea-
necyrannucteix — or —30 a0 —40 klla n 448 TAKENOCYTVIHHHCTLIX —
or —40 1o —70 klla. ITH uerepsBaanl 3HaueHHH Py u ObIAR HCNOJb-
30BaHL NpH paszpaborike gabopatoprHoOro aKclipece-merola onpeiielie-
HHS HaHMeHblueld BaaroeMkoct [d]. .

[lponeaypa onpenesenns HB sakaiouaerca B caeiyiouieM. B 3a-
panee oroOpaHibie B NOJE MOHOJNTLI, HAXOAAILNECH B UHJAHHAPAX, 10~
MELLLAIOT 110 UEHTPY AaTYHKH KanuAJafgpHMeTpHUYECKOH YCTAHOBKH; MO-
CJEAHIOND 3amOJHAIOT BOAOH W co3lalor B Hell H30bITOUHOE (CBEpX
armocgepHoro) nasjenue B npetenax or —10 1o —40 xlla (B 3asu-
CHMOCTH OT TPAHYJOMCTPHYECKOro coctapa nousn). lloTox BOaLl H3
GlopeTkH B MOUBY CJeAYeT NOAAepKHBATH A0 TeX IOP, NOKA B RANHJI-
Aspe WHAHRApPA HE NOKaMKeTcs Boja. YsaamHeHHe 00paslloB MOZAHO
TaK/Ke NPOBOANTE 00BIMHBIM crnocoboM — nyTeM [OANHTBHIBAHAA HX
cunzy. Ilocae atoro AaBjeHue B yeraHoske cOpacbiBaloT 40 aTmocdep-
HOTO. 3aTeM B CHCTEMe CO03/1al0T paspe:keHHe, paBHOe OJAHOMY H3 NpH-
BEACHHLIX BbIIIE 3HAYEHHH NOTEHLHa a, KOTOpoe nojepKHBaloT 10
npekpallenns BbIXO4a BOJAbI H3 NOUBEHHOro obGpasua. B Teuexue sToro
spemenn 13 obpasua yaaasercs Bes usamwnag (csepx HB) saara.
OcTaBliasics BJara yiep:KHpaeTcs B II0YBE CHJAAMH, PaBHBLIMH NOTEH-
uHany, coorsercreyioniemy HB B 370l nouBe (3alaHHOMY paspexe-
HHUIO).

Onpejenenne conepxkanus Brarn B obpasie, COOTBETCTBYIOLLETO
HB, npoBoaiutcsi ¢ HCNOJAb30BAHHEM YpPaBHEHHA

w =222 00, (6.1)
riae W — BAaXHOCTL MOUBHL, cooTBercTRyomas HB, 0b: Q1 — Koanue-
CTBO BOJLI, MAYIlee HAa HacbillenHe NouBeHHOro obpasua, T; Q; — KO-
JAHYECTBO BOALI, JPEHHPOBAHHOE NpH JaHHOM paspemeHdHu (MOTEHUH-
ane saarn), r; P — macca aGcoatoTHo cyxoro obpasua, r.
Onpesejenne saakuoctd no OFX spasiercsa npocrofi npolelypoH,
MpH 3TOM C OAHHAKOBLIM YCMEXOM MOMKHO MOJb30BAThCA KAK CAMOH
gapucHMOcThIO Py (W), Tak ¥ TabanuHbiMH JaHHLEIMH. B npakTHKe cedb-
CKOro X03#HCTBa, a TaKMKe B MEJHOPATHBHBIX UeJAX, COJAepiKaHie
MOUBEHHOI BJATH YACTO BLIPAXKaOT Yepes ee 3amachbl. B cBA3M ¢ 2THM
NpeAnpHHAMAJIHCh NMOMNBLITKH ONpeieJnTh 3anackl BJard no 3aBHCHMO-
CTH NOTEHIHAJa OT 3anacoB nouseHwHol Baarum (3B) [77].
Tenznomerpul NOACBOro THNA OBIH YCTAHOBJIEHB B CJOAX 10—20,
40—50 1 90— 100 cM 10KHOrO CYIJHHHCTOrO YepHo3eMa i CBETJI0-Kalll-
TanoBol nmouswl. Anaaus sasucumocrelt Py (W) nokasan, 4To 3Havuenns
NOCJAeAHHX B Pa3HbBIX CJOAX I0JKHOTO HepHO3eMa NpaKTHYECKH coBna-
aaloT Mexkay coboi (r = 0,82... 0,86). B To xe BpeMst B cBeT/10-Kall-
TAHOBOW TOYBE OHA 3aMeTHO pasauuaTtces no cjoaM. O0bACHATL 3TO
MOKHO GOJblIeH 0JHOPOAHOCTLIO MOYBEHHOrO NpodHIs uepHo3eMa 1o
CpaBHeHHIO €O CBeTJO-KaluTaHoBON nousoil. Kpome Ttoro, B nepsom
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caydae (and yepHozema) Py H 3B onpeaessijin B OJHHX M TeX e
cA0SIX MO NapanienbHbiM (MapHbiM) 3HAYEHHAM HX CTPOHJIH orAi.

Bo stopoM caydae (ias cBeT/I0-KalllTaHoBOH nousbl) P, onpeae-
qsH B CA0OAX YCTAHOBKH TEH3HOMETPOB, a 3B paccuHTbhiBaJIH HapacTa-
outnM urorom aas caoes 0—20, 0—50 u 0—80 cwm. [ToayuenHue 3a-
BHCHMOCTH B noayaorapudmuveckom waciirabe annpoKcHMHPYIOTCS
ypapHeHHeM NpAMOil, KOIQOHIHEHT KOPPEJALHH NIPH 3TOM COCTABJIACT:
0,91 aasa caos 70—80 cm; 0.80 aas caos 10—20 cm u 0,86 aas caos
40—50 cM.

Eule GoJbliee pacxoxieHHe 3aBHCHMOCTEIH P, or 3B uMeer mecTo
B 102KHOM uepHo3eMe Mo Kykypysoit [100].3aech, TaK e Kak M 114
CRETJ0-KAIITAHOBQH NouBbl, P, onpejesi B CJ0AX yCTaHOBKH TEH-
suomerpos (10—20, 40—50 u 90—100 cm), a 3B paccUHTHIBAAN HA-
pacTaiolliM HTOTOM JJisi TIOYBEHHLIX CJOEB 0—20, 0—50 u 0—100 cm;
JHAUEHHA r 3THX 3aBHcHMocTeli Haxoastca B npeaeaax or 0,84 1o
0,97. IlpusejerHnble AaHHEE NO3BOJAIOT ClleaaTh CACAYIOULHA BbIBOJL:
onpejejenne 3B Heo6X0AHMO NPOBOAHTL MO 3aBHCHMOCTAM IOTEH-
IHana oT 3B auA KaMIoro KOHKpeTHoro cJos noussl. Pacnpoctpane-
HHE 3THX 3aBHCHMOCTEH Ha ApYyrue ¢JIOH SBJSETCS HelonyCTHMbIM, 32
HCKJIIOYEHHEM, BO3MOYKHO, MEeCYaHLIX H JIECCOBBLIX MOYB.

M3BecTHH NMONBITKH pAa HCCJAEA0BATENEH HCNOJb30BaTHL IS onpe-
JleJleHHsl COJAEpIKaHMA Baaru sMnupuueckue ypasuenwus [77]. Tak,
[toasu 1 Ap. [358] ucnoab3osasu ypaBHEHHE THNA

P, = AW~ (6.2)

rne A H ¢ — nocrofdHHBIe IMNHpHUecKHe Kosdduuuento, W — Baax-
HOCTb MOYBLIL. YpaBHeHHe NMpAMOil AJA JorapH(@MHYECKOH 3aBHCHMOCTH
P« (W) npumeneso M. M. Cyanunwsnpiy [125]

= LA S
W=A——pmrT: (6.3)
rie W — paamuocth nmoussl; A u B — nocTosHHBIE IMIHPHUYECKHE KO-
stppuuuentol. [1. Octu [256] npeanomua ypasHeHnHe perpeccHu

W =0,494I" 4 0,218I1 +- 0,79TI1 <4 0,008KII, (6.4)

rae [, T1, TI1, KIT— cojepxanne ¢paxilid rJAHHLL, OBUIH, TOHKOTO
i KpYynHOro necka coorBetrcrBenHo; W — BaaxHocTs noussbl. HasecTHbl
# apyrue paGoret B ToM Hanpasaenun |77, 125]. Oanaxo caeayer
OTMETHTb, YTO IVIABHLIM HELOCTATKOM 3ITHX M NOJAOOHBIX HM ypaBHEHHH
ARJSETCH HX «3MIOHPHYHOCTB®, 1O3TOMY OHH MOryT ObiTh HCNOJbL3O-
BaHBLl TOJBKO B MECTAX M B YCJOBHSAX HX noayvennsa. Kpome rtoro, Ha-
XOM{ICHHE TAKHX YpPaBHEHHH TakiKe COMpPSIKEHO ¢ BLINOJHEHHEM 3KC-
NepHMeHTaj bHBIX paboT, KOTopble B psle cayuaes MOryt ObiTb J10-
BOJIBHO 3HAYHTEAbHBIMH 110 OObeMY H AJHTEAbHLIMH 1O BpeMeHH. Bme-
CTE C TeM ypaBHEHHS MOTYT OHITh HCNOJAL30BaHLI AJs (opMajH3alLHH
Or'X u npun MareMaTHMECKOM MOJAEGJNHPOBAHHH THAPOQH3HUECKHX H
THAPOMEJTHOPATHBHLIX Npoueccos (cM. raasul 2 H D).
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6.2. MNpHMHUMNHANBHBIE H METOQONOrHYECKHEe acneKThbl
AHArHOCTHPOBAHMA NONHBA CENbCKOXO3AHCTBEHHBIX KYNbTYP
Ha OCHOBE KanWnnapHo-copbuMoHHOro noreHuMana
NOYBEHHOMW BRarH

[TocKoJIBKY OCHOBHLIC TEpMOAHHAMHYECKHE CBOHCTBA BJArH B CH-
cTeMe noysa—pacrenne—armocdepa H KpHTepuii BaaroobecneucHHO-
cti (T/To) cBazanbl Mexay coboit (GyHKUHOHAJBHLIMH 3aBHCHMOCTAMH,
TO, KAK MOKasaHo B raase 5, A1000i H3 3THX MapaMeTpoB MoXer OLITh
NOJOMKEH B OCHOBY METOJAMKH ONTHMH3aUMH W PeryJupoBaHHsa BOJ-
HOTO pesiMa nous H BaaroodecneyeHHoOcTH pacreHuil. OnHaKo HH
O[HH H3 PacCMOTPEHHBLIX Bhille TEPMOAHHAMHYECKHX [APaMeTpPoOB HE
00eCneYeH TAKHMH SKCHEPHMEHTANLHLIMH AAHHBIMH, KAK Kanuj118pHO-
cOpOUHOHHBIH NMOTCHUHAN B NpejlejJax H3IMEpPeHHs ero TeH3HOMETpaMu.
HMumenno Oaaropaps rtensHoMerpam, paboraiowldM, B CYLWHOCTH, 1O
NPHHLHNY KOPHA pacTeHHii, OYCHb MPOCTHIM N0 KOHCTPYKUHH H BeCbMa
HAACKHbIM B 3KCHAYATAUHMH, KaNHAAAPHO-COPOLUHOHHLIH MOTEHILHA
BJIATH HALLUEJ CerojHf TAKOE LWHPOKOE HCMOJb30BAHHE HE TOJBKO B HC-
CJAECJOBAHHAX M HAYUYHO-NPHKJIAAHLIX UEJAX, HO H HA MNPaKTHKE BO
sBcem Mupe [26, 34, 77, 129, 143, 152, 156, 169, 184, 246, 247, 262,
263, 272, 301, 343—345].

[Mockonbky NOTEHUHaJ XapakTepHsyer [AOCTYNHOCTb MOYBEHHOH
BJary JIA pacTedmil, To HeoOX0JAHMOCTb B JIONOJHHTE/NbHLIX ONpeje-
JEHHAX BJAMHOCTH NOYBLI NPH  HCNOAb30BAHHH TEH3HOMETpPOB A
ueseil opowenna noaHocreio ornanaer [310]. Hyxubl auwb npeasa-
pHTE/JIbHbIE HCCJIEA0BAHNA, HANPaBJCHHLIE HA BLIABJAEHHE TAK Ha3biBae-
MBEIX KPHTHUECKMX 3HaueHHH nortenumana (Pyx), cOOTBETCTBYHIOILNX Ha-
4aJy CHHIKEHHS OTHOCHTEJILHON TPAHCIHPAUHH, HJIH HHMKHEH TpanHue
ONTHMAJBHOTO YBJAAXKHEHHA NOYBL. IJTH KPHTHYECKHE 3HAYEHHA HC-
NOJL3YIOT B KauecTse AHATHOCTHYECKHX MoKasaTtened. YcranobieHue
P.p B colepKaHHi NMOUMBEHHON BJarH osHauvaer, 4to neobxoammo npo-
BOAHTL opolueHne. B cymnocrn Pyp npeacrasasier cob0i CKOMb3ALLYIO
TOYKY B Npejeax onTHMAJbHOIO YBJAKHEHHS, 3aBHCALLYIO OT COCTOS-
HHA (haKTOpOB NPHPOAHOH Cpeabl.

JIpyrum He MeHee BaKHbiM MOMEHTOM sfiBJsfercs BuOOp onTHMAa/b-
HOH riayOGHHBI YCTAHOBKH TEH3HOMETPOB B MOYBY, MOTEHUHAN BJaru
KOTopoil HanbGoJiee NOJHO NPH HAHMEHbUIHX IKOHOMHYECKHX 3aTpartax
oTpaxaa Obl npoTexkanne rujapopu3HuYecKHX NpPOUEccoB B CHCTeMe
noupa—pacrenie. Bonpocul TEH3HOMETPHH, pa3yMeeTcH, He OrpaHHYH-
BAIOTCA TOJBKO 3ITHM, OHH MHOrFOMHC/JEHHbI, H MO COBOKYNHOCTH HX
BHoJHe 0OOCHOBAHHO MOXHO OOBEAHHHTD B CAMOCTOATENbHBI pasjied.
Muorne H3 HHX yMXKe paccMmoTpedsl B MoHorpaguu paunee. [lostomy
3JeCh OCTAaHOBHMCS TOJbKO HA TeX H3 HHX, KOTOpPHIE MO CBOEMY (PH3H-
HECKOMY CMBICJY MOJIHEe BCEro OTBEYAIOT MOHATHIO ONTHMH3AUHH H
PEryJHpOBaHHH BOAHOTO PexuMa nous W BJaaroobecneucHHOCTH pacre-
Huil. bosaee noApoGHO 3TH BONMPOCH H3J0KEHH B APYIHX nybankaumnsx
astopa [81—83, 91, 92].

B GoJablunHcerse paboT HaydHO-NPHKJAAHOrO XapaxkrTepa HHTepBaJ
KPHTHUECKHX 3navyeHHil Py COOTBETCTBYET ONTHMaAbHOMY JAHANasoHy
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yBJazAHEHHA N0UBbL. Stor Ananason npeacrassiser coboil cogepmkanne
BJArH B NOUBE, «OrpaHHueHHOe» cBepXy A B — BepXHAA rpaHHia onTH-
MaJbHOr0 yBJAa#HEHHA nodB —u cHH3Y 0,8—0,6 HB — uuxusas rpa-
HHLIa ONTHMAJbHOrO VBJaKHeHud nous. [lpm stom B KauecTme KpHTe-
pisi ONTHMAALHOCTH BOAHOrO peHMa H BJAArooGecnedcHHOCTH 048
pcnoJb3yercs ypoxainocrs kyavtyp |10, 11, 13, 15, 77, 112, 125, 251,
324]. Oanaxo #e00X0AHMOCTD JHHAMHYECKHX KpHTEpHEs BJaroobecne-
YeHHOCTH pacTeHHil, KaK NMOKasaHo paHee, ABJIACTCH OUEBHHOIL.

A. Mafsny ¢ COTPYAHHKaAMH npoBead OOIUHPHBEIE BereTailHOHHBIE
ONLITE MO H3YYEHHIO BJAHAHHA P, Ha ypoxaifiHocTe 6GHOMAaccH OBCa H
gonepun [246] . MaxkcnmanabHbll BoIXOA MNPOAYKIUHH HA MECYAHBIX, CY-
PAMHHCTLIX H TJIHHHCTBIX NOYBax OHH TOJYYHAH B YCJAOBHMAX MOJHBA
npn Py = —33 xlla. Ilpn noHHMKeHHMH nNOTEHIHaJa BJardk o
—60 klla ypomaitHocTe OGHOMAcCCL OBca yMedslidjgacs) Ha 10—40 9
B 3aBHCHMOCTH OT BH/]a NMOYBLI, 8 YpOKaHHOCTL GHOMACCH! JHOUEPHBI —
B 1,0—2,0 paza. MaxcumManbHbll ypoxaH CeJbCKOXO3AHCTBEHHLIX
Kyaetyp 8 CIHA [152] nabGarogaercs B YCJAOBHAX 1NoJaHBaA npH Py,
paBHOM s orypuos —25... —35 klla, aas awne —50. .. —60 kI[la,
aas nomuaopos —60. .. —70 klla n Aasa naofoswix —70... —80 klla.
B cooteercraun ¢ obaopom X. Buaopan [156] moansw canara-aartyka,
AYUIHCTOrO roOpollKa, caxapHoH cpekabl, Kaptodeas, anejbCHHOB,
rpeiinpyra H 6GaHaHOB NPOBOAAT NpH JAOCTHMKEHHH Py cooTBert-
CTBEHHO cJeayiomHx sHauednii: —40... —60, —50... —100, —40. ..
—60, —30... —50, —20... —100 u —30... —150 xI1a.

Hlutepecnbie HCC/e0BaHHA B 3STOM HANpaBJeHHH MPOBECHLI
B MHIHHCKOM CEabCKOXO3SHCTBEHHOM HHCTHTYTE HA aJJI0BHAJILHOM
CynmecyaHoM CyrJiHake cpeanero naopopoaus [219]. TToaus yuactkos
¢ KaprodeseMm npoBOAHAH NpPH AOCTHMKEHHH Py 3navenult —5H0 u
—33 klla. Tensnomerpul Gblan ycraHoeseHs Ha raybuue 22,5 cMm ot
nosepxHocTH. lloayuennnie pesyabTaThl CBHAETEJIBCTBYIOT O TOM, YTO
BanAHHE Py Ha ypoxail kaprodens Ha pasHHX CTalHAX €ro pasBHTHSA
He oAHHakoso. B mepeuie 20 cyToxk nocae mocaakH BeJHuUHHa P, He
BaHAJa HA ypoxad. B craamn o0pasdopanus M YAJHHCHHS CTOJIOHOB
(20—40-e cyTKH nocJe nocaaxn) cHuienne anauenus P, no —50 k[la
NMPHBEJIO K 3HAYATEIbHOMY CHHKCHHIO ypoxkas kaprodeasn (mo 30 %).
C. Hy6en n K. Kporman [184] nposean mcciiefoBanns TPEX MeTo10B
onpelesieHHA CPOKOB MoJiHBa kaprodenss Ha YEPHO3EMOBHAHOM CY-
IVIHHEE: o MOopdOoJOTHYECKHM NpH3HaKaM pacTeHwil, no sBoaHomy Oa-
JaHcy H 1o noresuuany saaru. Onrumagabhnoe snauenne Py, no MHe-
HHIO @BTOpPOB, HaxoiHTcs B wuHTepBane —40... —60 cantnbap
(—40... —60 klla). Cpeansas 3a Tpu roaa ypoxaitnocTs Kaprodeas
okasanacbh Ha 3024 u 6899 wkr/ra Bulle NO CpaBHEHHIO ¢ BAPHAHTAMH
YCTAHOBJAEHHS CPOKOB noJansa nmo sBojHoMmy Oajnaucy u no mMopdosoru-
YECKHM NpH3HAKAM COOTBETCTBEHHO.

Bonmpoc o amarHocTHKE TMOJHBA pacTeHHil ¢ WCMOJIL3OBAHNHEM MO-
TEHUHA1a Baark 3THMH IDpPHMepaMu jlaJjexko He Hcuepnad. B wmawef
CTpane MNPHKAaAHLIM BONpPOCAM TEH3HOMETPHH TOCBSILEHE paboThl
K. H. Illuwxosa [143], H. WU. Cyanuusina [125] n apyrnx asTopos,
noApoGHas CBOAKA KOTOPLIX colepiures B pabore [??r.
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JlauTejbHble HCCAEJ0BANNS 9TOIO BONPOCA, BLITIOJHEHHbIE aBTOPOM,
H aHajin3 JHTepaTypHLX NaHHLIX MO3BOJHJH NOAPA3AeNHTh AHANA30H
Py, H3mepaeMOro TeH3HOMETpPaMH, Ha HECKOJNBKO HHTEPBAJIOB, Xapak-
TEPH3YEeMBIX PAas/MUHBIM COCTOAHHEM NOYBEHHOH BJarH U npemMyuie-
CTBEHHLIM HCIIOJL30BaHHEM HX AJi OpOLIeHHS PacTeHHil TeX HJH HHBIX
IKONOrHYecKuX rpynn [77].

Hurepsaay Py or 0 gjo —10 klla coorBercTByeT BJAMKHOCTh [MOYBbI
npu HB Jerkoro rpaHyJoOMeTpHYECKOro cocrtaBa. B 3ToM HHTepRaJe
Py TIOJHB pPAaCTeHHH cjaelyeT npexkpallatb, 4To0Ll NpexKpaTtHTh (QHJD-
TPaIHI0 BOJAbI B HUMKeNeKallHe CJ0H NOYBLI M BbllllejayHBaHHe NHTaA-
TEJbHLIX BELIECTB H3 BePXHHX MJOAOPOAHLIX CJIOEB MOYBLI.

B uurepsase norenunana or —10 mo —30 klla neaecoobGpasno
NPOBOJINTE NOJIHBL OTOPOJIHBIX W OBOILHBIX KYJAbTYpP, a8 Taki)e Tpas.
B unrepsane norenuunana or —30 po —60 xlla caeayer nmposBointb
H0HBL DOABUIHHCTBA KYJAbTYPHLIX pacTeHHH-Me30(]HTOB (B OCHOBHOM
sepHoBele KyJabTypbi). Murtepsan norennuana or —60 no —85 xlla
yKa3blBaeT Ha TO, 4TO /A GOJbIIHHCTBA CEJAbCKOXO03AHCTBEHHBIX Tpa-
BAHHCTLIX KYJbTYP HMEOULasAcA BJara CTaHOBHTCH YiKe HeN0CTaTou-
HOH JJA ONTHMaJbHOIO obecrneyeHns Hx Bﬂ.’lﬂﬁ H NHTaATEJBHBLIMH Be-
wecteaMi. B 3TOM HHTEpBaIe BO3MOXKHO NPOBO/JANTH NOJHBLL MJOAOBLIX
KYJABTYpP C MOILHOH KOpHEBOH CHCTEMOH.

KoHeyHo, Takoe JeJeHHE JnanasoHa NOTEHUHAaJa Ha HHTEpPBaJibl
SIBJISAETCH HECKOJBLKO YCJOBHBIM M0 PAy NPHUHH M Npemxjie BCero no-
TOMY, 4TO BJaaroofecneyeHHOCTh — COOTBETCTBHE MJOTHOCTEH IOTOKa
BJArH H3 NOYBbLI B PACTEHHE H H3 pacTeHus B arMmocdepy — 3aBHCHT
OT BHAA KYJbTYPLI H €ro BO3pacra, HCNapsAeMOCTH, TEMNEpaTypbl BO3-
gyxa u arMmocdepHOro 1asjeHns, 4 Tak#e oT BH/JA MOYBLL H ee IHapo-
[I]I»IEH'-EEEI{HH C]TDﬁETE. GTI*IUCHTEJHJI-I{J BJHAHHA HA PHP BHAA TNOUBL H
€e CBOIICTB MOMHO BIOJIHE ONPEAe/IeHHO KOHCTATHPOBATbL, UTO OHO
B /[HANA30HE BLICOKOrO YBJIAXHEHHS HEeBeJHKO M «IepexpbiBaercas
HJH HaXOAHTCH B npejenax TOAbKO YTO YKasaHHwiX HHTepsaJos. [lo-
3TOMY He cJayvailHO BO MHOIMX paccMOTpPeHHbIX pabotax HHTEpBaJbl
NoTeHUHA a NPHEA3AHE TOJMBKO K PACTEHHAM H K (a3aM HX DasBHTHA.
OGocHoBanue Pyp NPOBEACHO HAMH C YUETOM He TOJbLKO BO3pacra
pPAcTeHHil, HO M rpaHyJoOMeTpHYecKoro cocrasa nous (rtaba. 6.1).

Bauaune Ha Py BHAA pacTeHHH ycTaHapjHBaercd oObMHO 3KCHOEpH-
MEHTAJLHLIM TYTEM, a METCOPOJIOTHYECKHX NMapaMeTpoB — MYTEM Bbi-
acHeHns cooTHowennt Pyp n T/Tp. IlpakTnueckum BblpaxeHuwem pe-
3yJbTATOB HCcJaenoBanHf sAsasderca Ttaba. 6.1, comepmamas undop-
Manuio 06 uaTepsanax Pyp AAA MHOTHX CCJABCKOXO3AHCTBEHHLIX H Ape-
BECHBIX KYJbTYP. DTH HHTEpBaJbl Py YCTAHOB/EHB HAMH HA OCHOBAHHWH
YKasaHHbIX Bblllle HCCAEL0BAHHI ¢ YYETOM H JIHTEPATYDPHBIX JaHHbIX.

Bamuoit caMocToATe/NbHON 3ajauell ABASETCS pelUeHHe Bonpoca
06 ONTHMaAbHBLIX rayOHHAaX YCTAaHOBKH TeH3HOMeTpoB B nmousy. Coox-
HOCTh 3AKJIOYAeTCs B TOM, UTO KOpHEBas cHCTeMa pPACTeHHH NpPOHH-
KaeT B NMOYBY HA pasanuuyio raybuny, xotopas K TOMY e MeHsercs
B Teuenne pereranuu. Jlna OBOLIHBIX KVJbTYP, KOpHEBas CHCTEMa KO-
TOpPBIX B OCHOBHOM He mnponnkaer raybmxe 30—40 cm mo npoduaio
MOUBHI, YCTAHOBKY TEH3HOMETPOB MOMHO OTPaHHuATL ¢j1oem 10—20 om.
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Hutepsanbl Pip

(kT1a) Ans pasiuuHbIX PACTEHHH C YYeTOM taz
W rpaHyACMETPHYECKOro cocraBa nous

TaGanma 6.1
HX pPA3IBHTHS

driaza pASBUTUA

Cynecudnan

CyrIHHUCTARA

]';j'ﬂle}’Fa Loy Ea MO R
Ot nocera 00 CMbIKaHus —10... —15 | —10.., —I15
ﬁﬁf}*mma Ot cMblkauust 1o Komna merera- | —15... —20 | —I15... —30
1HA
Kanycta 0e- EJT nocaaku Ao obpazosawusa ka- | —15... —20 W-IE-.., —25
JloKayanHas yana, (hOPMIPORAHNE KAYAHA —20... —28 | —25... —3b
Ory pust ITocaaka — uBeTEHHE —10... —‘1:. —15... —25
Llgetenne — 3aBAs3b 0108 —15,.. —25 | —25... —35
PoeT 1 cospeBaHie o108 —25,.. —40 | —356... —4b5
Cenbjaepei, Ot nocesa 10 saMertHoro cospe- | —10... —15 | —10... —I5
KOBh BaHIA KOPHen ona
L o nﬂnﬂr.?m cOo3pepaHns naoaa —15... —20 | —15... —25
Canar Or nocera u B Teuenie 10—14 | —10,.. —15 [ —10... —I15
CYTOK
0 KOHIlA BereTaiHH —15... —20 | —15... —25
KnyGuuka OT nocallki 10 UBETEHHA —10... —15 | —10... —15
3apsisb HArof M HX poCT —15... —20 | —15... —20
Coapepanie arof —20... —25 | —20... —30
dacoas Ot nocesa [0 UBETEHHA —10... —20 | —I15... —25
LlseTenne — naane GoGoB —20... —25 | —256... —30
Cozpesanne Gobos —25,.. —3b | —30... —40
Ceekna [Mocer cemsn — poer GorBm xo | —I10... —15 | —10... —30
CMBIKaHH#A
Pocr ® dopurpoBanne kopre- | —15... —256 | —20... —35
ll!fm}la 10 20 15 20
Ka Jb ocanKa — 1 BEeTeHHe = — — 6. —2
Prche Poet KayGHed —20... —30 | —20... —35
IMinennna, [Tocer — KYLUEHHE —15... —20 | —I5... —20
AUMEHb, CrebaieBaHHE — LLBETEHHE —20... —256 | —20... —25
OBeC, POXDb Hanaue 3epna— moaoynas cme- | —25... —30 | —25... —30
JOCTh
BrizpeBanne sepHa —30... —35 | —30... —40
Kykypyaa [Toces — KyLIeHne —10... —15 | —10... —15
Bmxon B TPyOKY — BhiMeTmiBawne | —15..., —25 | —20,.. —25
MEeTe/IKH
LipeTenne — HaJAHB 3€pHa —20,.. —30 | —20... —85
Monouynana cnenocth — Bm3pena- | —30... —40 | —35... —50
HiHe 3epHa
ITomunopw [Tocanxa paccaabl — UBeTEHHE —15... =20 | —1b... —25
LipeTenne — 3aBA3b NJA0A0B —20,.. —25 | —20... —30
Poct naonos —2B..o —30 | —2bi.: —8b
Brispesanne njaonos —30... —40 | —34... —40
Ipoco [Tocer — kyllenue —15... —20 | —15... —20
[leeTenne — Haane sepHa —25... —30 | —30... —35
Cospepanne 3epHa —30... —40 | —36... —i4b
Tpagmu [Toces — kyienue —10... —15 | —10... —15
OT mosnoro cMulkanua Tpasoctos | —15... —25 | —20... —30
A0 CKalllHBAHHA
Bunorpaiuu- LIpeTenie — 3apA3b NJIOA0B —20... —35 | —30... —40
KH H naogo- | Pocrt naopos —30... —40 | —40... —50
Bhle cankl CospeBanue nJ10108 —40... —60 —50 .. —60
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[opazno caomiee oOCTOMT Je0 HA TMJIOJAOPOAHBLIX CYTJIHHHCTHIX
no4Ysax Mol 3epHOBLIMII KYJIBTYPAaMH, KOpHEBas CHCTEMA KOTOPhbIX Mpo-
Hukaer ua rayouny no 100 cm u Gonee. Mccaejijosanna B 3TOM Hanpas-
JieHHH CRIACTEABCTBYIOT O TOM, 4TO AJfl BCeX KyJabTyp ¢ raybokonpo-
HHKAIOUeH B NMOYBY KOPHEBOH CHCTEMOM YCTAHOBKY TEH3HOMETPOB
BIIOJIHE BO3MOMKHO OFPaHHYHTh TOJLKO ABYMA sipycamu nousbl — 1/4 n

Tabanua 6.2

Faybusa ycranopky (€M) TCHIMOMETPOS B NOMBE B 3RBHCHMOCTH
OT MOUWHOCTH KOPHEBOH CMCTeMbl PACTeHHMH

fApye noynt
I‘.n{;umm KOPHE -
oOHTEEMOTD B [1/4 KopHe- il (314 KODHD-
s Kles o Bﬁgﬂir:}a{'u “c:f-;{:l H};;'ﬂe}u}fn ;—.1'3.'4;
Tenanun 10—20 He ycrananan-
BAOTCA
Mo 45 cm 10—20 30—40
HOo 60 cm 10—=20 40—50
Jdo 90 cm 20—30 65—75
Ho 120 e 256—35 85—95

3/4 rav6unbl pacnpocTpaHeHHs OCHOBHOM Maccnl kKopueil. Taxkoit crno-
cob pasmeutenus npubOpPOB B NOYBE NMO3BOJSET HMETh HHPOpPMAUHIO
O noTeHuHaj e BAArH HA JBYX OCHOBHBIX riyGHHax KOpHeoOHTaeMmoro
cj08 nmounsl. [1pH 3TOM MO NoKasaHHAM TEH3HOMETPOB BEpPXHEro fpyca
OCVLLLECTBJAAIOT 110JHB pacTernii, a N0 NoKa3saHHsiIM TEH3HOMETPOB HHIK-
HEero fipyca noJHs npexKpailaior.

Taxoil noaxoa K pelleHHio Bornpoca o ray0OHHe YCTAHOBKH TeH3HO-
METpOB [03BOJISIET 3apaHee Onpeie/uTb ONTHMaJbHbe riyOHHLI pas-
melleHns npubOpOR B NMOYBE B 3aBHCHMOCTH OT rjaybHHul pacmpoctpa-
HeHHA KOPHEBOH cHcTeMbl pactennil n ¢as ux passurus [68, 70, 74].
[Tpumepbl pacyera rayOGHHB YCTAHOBKH TEH3HOMETDOB B 3aBHCHMOCTH
OT MOLIHOCTH KOPHEBOil cHCTeMEl npuseieds B Taba. 6.2.

Caeaver o6paTtHTh BHHMaHHe W Ha TO, YTO ycTaHoska npubGopos
B sepxunit (0—10 cM) cnoft mousLl HeXeJsaTeslbHa, TAK KAK B 10JeBbIX
yea0BHAX, 1 ocoGeHHo npy Hecola10/1eHHH ONTHMAIBHOTO peHma opo-
IeHWA, HE CVIJAHHHCTHIX TOYBAX MOABJIAIOTCH TPEUIHHBI, NMPHBOAALLHE
K HecraGuabHocTH paGorw TeHnawomerpos. [IpaBaa, B 3THX caywasx
HaMH PEKOMEHI0BAaHL TEH3HOMeTpPbl ¢ JAATYHKaAMH B BHJe BOPOHKH,
Yy KOTOPOil MOPHCTHIM FABJAAETCH TOJALKO IMIOCKOCTh OcHOBanus. Takue
TeH3HOMEeTPH GoJjee YCTONYHBH NPH MOABACHNH Tpeuun [77].

Jlpyrum 3aTpyAHeHHeM HCMOAb30BaAHHA TEH3HOMETPOR, KaK BIPO-
yeMm M Jio0biIX BAAroOMepHuX npubopos, fapasercsd HeOOXOAHMOCTh H3-
BJEKATh HX M3 nousn npu ee oGpaborke. Hrobsl 3T70r0 H3OCKaTh, TEH-
3HOMETPBLl AJ5 NPONAUiHLIX KYJILTYP PeKoMeHAyeM YCTaHaBJHBATH
B paakn. Haxzempasa uactb TEH3HOMETPOB IPH 3TOM J0JKHA HMETb
BLICOTY, MEHbIIYIO, YeM pPACCTOSHHE MEMKAY NOBEPXHOCTbIO MOYBLI H
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kopnycoMm nousocGpabartuiBaiomiux opyauii. Boamowen wu _Tanﬂi’: Ba-
pHAHT, Kaxk oTdYyKaeHHe HeDOJbIUOH NJOLWALKH, HA KOTOPOH ycTaHas-
JAHBaloTcA NpHOOPHL. "

Tpernii BAPHAHT PCIUEHHA ITOH 3a4a4H 3aKJIIONAETCH B HCNOJb30-
BaHHH «FHOKHX® TEH3HOMETPOS, KOPNYC KOTOPHLIX BBIMOJHEH H3 3.a-
cTHuHbIX MaTepHaJios. [lpn npoxoxaesnu no nojw oGpabaThBaioUINX
Maluy Takoil npubop npurnbaercs x nosepxuocti nousw [77].

- O6blyHo HOpMa NOJHBaA onpeaeasierca pacueTHuM cnocobom [11,
14, 39, 112]. 3tor cnocol MOXKHO NPHMEHATH H NPH AHACHOCTHKE NO-
ansa no TteHsnomerpam. OAHAKO NOJHBHLIE HOPMBI MOMKHO YCT4aHAB-
JHBaTh H HCXO0JAA M3 nokasaHHh TeHaHomeTpoB. PekoMmenuyemas
MeTO/HKAa CBOAHTCA K caeaywouemy [79, 81]. llpu aoctHikenunn xpwu-
THYECKHX 3HAYEHHH NOTeHUHala No NOKA3AHHAM TEH3HOMETPOB Bepx-
Hero fApyca NpOH3BOAHTCA NOJHB, KOTOPLIH MPOA0JKARTCA A0 TEX Nop,
NoKa No NOKasaHHAM TEeH3HOMETPOB HHIKHEro Apyca 3HavyeHHA [OTeH-
lHaJa He NoBwmicATCA A0 HHTepsaaa —5... —10 klla, nocae uero no-
JuB npekpauiaior. [Ipn 3T0M MOryT HMeTb MECTO pa3/iHuyHbIe BAPHAHTLI
COOTHOLIGHHH NMOKa3aHHH npHOOpPOB BEpPXHEro W HuMHero spycos. Ha-
npHMep, TEeH3HOMETPLI BEePXHEro fApyca nokasuBalot Pyxp, a TeHsuo-
METphl HHIMKHEro sipyca — ontHMajbHele 3navenus: —5... —10 x[la.
B aTHX cJayuasix B Hayano, W OKOHYaHHE NMOJHBA CJEIYeT NPOBOAHTD
MO NOKA3aHHAM TEH3HOMETPOB BEPXHEro sipyca.

OcroBHas TPyAHOCTH NpH ONpEJe]eHHH HOPMB MOJHEA TO TeH3lo-
METpaM 3aKjalovaerca B TOM, HTO HUX NOKasaHus B Mpolecce MoJjlBa
HEe BCErjla COOTBeTCTBYIOT (DAKTHYECKOMY HACHIIEHHIO NMOYBLI BOJOM,
NOCKOJibKY 00Jice HJH MEHee paBHOMCpHOE pacrpe/idenenHe NoJHBHOM
BO/bI B OpOLIaeMOM CJi0€ HACTynaer 3HauHTeabHO no3xe. Hecootser-
CTBHE NOKA3aHHH TEH3IHOMETPOB H CTENCHH VBJIAMXHEHHSA MOYBLI B 3TO
Bpems oGbsicuserca Tem, uto cOpoc paspexkenns (MOBLIICHHE TOTEH-
llHaja BaarH) B TeH3HOMETPE OCYLLECTBAALTCS /L0BO/ILHO OLICTPO, B Te-
yenne 20—30 MHH nocje TOro, KaK K KepaMHUECKOMY AATUHKY TpH-
60opa noACTYNHT NOJHBHAA Boaa. Ilpu 3TOM MOC/EAHAS MOKET npo-
HHKHYTh K JATYHKY MO BO3MOXKHOMY 3430py MEMKAY HHM H CTEHKOI
nouseHHoil ckBaxcHubl, [1osTOMY H3IMEHeHHe MOKa3aHMii TEHIHOMETPOB
A0 YCTAHOBJIEHHOrO 3HAYEHHA He O3HAYaeT ellle, 4TO NOTEHUMAN BAarH
B OKpyaKaioueii nNouBe NoBLICHACS A0 TOTO 3Ke YPOBHA.

C yueroMm H3JI0KEHHOIO MOJKHO PEKOMCHAOBATH CJACAYIOULYIO Npo-
JMEAYPY YCTaHOBJIEHHA ONTHMAaJbHOH nNoJnBHOIN Hopmbl. Chauana no-
JAHBHAS HOpMAa ONpeaeafseTcs HCXO0AA H3 IHAPOpH3HYECKHX CBOMHCTB
MOUBLI, HAUAALHEIX H TEKYLUIHX 3aMacoB BJAATH, T. €. OOLIMHLIM NyTEM
[14]. TTokasanus TeH3HOMETPOB nOCAE NOAMBA TAKOH HOPMOTi MOMOryYT
YTOUHHTbL ee B Aaubueiiwem. Ecan, wanpumep, nokaszanns npuGopos
HHIKHErO Apyca NpH AaHHOH HOPME HEe NOSLICHJNHCH N0 HCTEUeHHH 01-
HHX-IBYX CYTOK A0 —5... —10 k[la, To npu cacayiomem noanse ero
HOpMY cJaeliyer yBeauunts Ha 10 %, u yseanuenre ee neo6xonmmo
NPOAOMXHTL 10 TeX MOp, MOKa NOKa3aHHA TEH3HOMETPOB HMIKHero
Apyca nocJe o4epeiHOro MOAHBA HE YCTAHOBATCS HA HYMKHOM YDOBHE.
AHaZOrHUHLIM 06pazoM cAeAVeT NOCTYNHTL W B TOM cayuae, woraa
Hal9aJbHasA NOJHEHAS HOPMA oxaxmercd 3apulienHoil. B stoMm cavuae
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MOJHBHYIO HOpPMY cJjejiyeT yMmenpwntTh Ha 10 % npu kaxaom nochae-
AViolleM MoJHBe.

Uro e kacaercs Bonpoca O KOJHYECTBe TCH3HOMCTPOB, yCTAaHAaB-
JHBAEMBLIX N0 NJOLLAa/AH OpollaeMEIX 1noJei, To BONpoc 3TOT OTHOCHTCHA
K CJ0KHOH npobaeMe penpe3cHTaTHBHOCTH NMOYBEHHO-THAPOJOrHYECKHX
H NOYBEHHO-MCJHOPATHBHLIX MOKasarteseld, KOTOpas K HacTodAuwemy
BPEMCHH HCCIEA0BAHA aJeK0 He 10 KoHUa. B KamjioM KOHKpPeTHOM
CAYHAE ee PelalT NPHMEHHTENbHO K NOYBEHHO-IKOJIOrHYECKHM YyCJ/0-
BHAM TEpPHTOPHH, HCXOAH H3 CTEMeHH OAHOPOAHOCTH MOYBEHHOrO NO-
KpOBa W MOJACTHAZIOUWHX NOPOA B NPOCTPAHCTBE, PACTHTEABHOCTH, peib-
epa mectHoctH, ¥T'B u ppyrux. Hanpumep, B crenHoil 30He Ha uep-
HO3eMaX, OTJHYAIOUINXCHA CPABHHTENbHON OAHOPOAHOCTHIO MOUBEHHOrO
MOKPOBA, MOKHO PEKOMEHA0BATb OAHY TMJOIIAAKY C TEH3HOMETpaMH
(8 2—3-kpartHoil nosTOpHOCTH Ha oDOHMX Hpycax) AJAA UEJOro NoJisd
¢ 04HO KyJbTYpOil, Ja’e ecJn OHO H ABJAAETCA CPaBHHTENbHO 00Jb-
muM — ot 50 no 100 ra. B venosuax HeuepHoseMHOH 30HBI KOJH4Ye-
CTBO MJIOULAJ0K C TEH3HOMEeTpaMH /A Takoro e noas Oyaer ompe-
neasiteea ¥IB, penvedoM MecTHOCTH H KOJHUECTBOM NOUYB Ha YpOBHE
MOATHIA € VYETOM rpanyjomeTpuueckoro mux cocrasa. Hampumep,
B YCJIOBHAX MeJHOpPaTHBHON cHereMmbl [OpKH-2 ¢ afI0BHAJBHLIMH
NoYBaMH, TEH3IHOMETPH YCTAHABJAHBAJH HA JEPHOBLIX CYIJIHHHCTBHIX H
CYNecHaHbiX, AYrOBbIX CYIJIMHHCTHIX H CYMECHAHLIX NOUBaX, NJoUlaiH
KOTOpPBIX cocTaBasior or 5 no 15 ra.

Yeranosaennsle TPaaHUHOHHEIM nyTeMm (MO BJAMXKHOCTH IMOYBH)
MOJHBHLIE HOPMbI YACTO OKA3LIBAIOTCA 3aHHMKEHHBIMH HJH, Haobopor,
3aBLILUCHHBLIMH B PA3JHUYHBLIE TPOMEMYTKH BPEMEHH BeretTamHoHHOro
nepHoja (B CBA3M ¢ H3MEHEHHEM B TY HJH HHYIO CTOPOHY (pakTopos
npupoAnoil cpeibl). TeH3HOMETPH Ke MO3BOJARIOT OCYUIECTBJATbH THO-
KVIO TAKTHKY OPOILEHHSA NMYTEM ONEpPaTHBHOrO H3MEHEHHS ero pekuma.

6.3. MpobBnemsl M NPHHLMNLI ABTOMATH3aU KK OPOLUEHHS PaCTEHHH

Bee Gonbmas uuHTeHCHOHUKANMA CEILCKOXO3ANCTBEHHOrO MPOH3BOI-
crBa obycaosausaer HeoOXOANMOCTh BBEAEGHHS B NPaKTHKY opoinae-
MOro 3emJejle/ 15l COOTBETCTBYIOUIHX, Y/AOBJETBOPAOUWIHX noTtpebHo-
CTAM COBPEMCHHOr0 XO3AHCTBOBAHHSA, MNPOTPECCHBHLIX TEXHOJOTHH NO-
ausa. HanGoaece zakonuennoit (Gopmoil Takoro mporpeccHpyloulero
pPa3BiTHA TEXHOJOrHN SBASIOTCH ABTOMATHUYECKHE CHCTEMBLI OpPOILUeHHS.

Opoumenne Kax TEXHOJOTHYECKHH npollecc BKAIOYAET MeTOALl H
YCTPOHCTBA JAHATHOCTHKH CPOKOB H HOPM MOJHBAa H cnocolbul nojiatis
BO/M Ha opowaemoe noje. Ecan Bropas cocTasHas 4acTe MNOJHBA
B 3HAUHTCJALHON CTENeHn MEeXaHusnposana H asTOMATH3HPOBaHA, TO
nmepsas yacTh — BeChMa Jajeka ot 3Toro. B macrosulee Bpems H3-
BECTHLI MHOTIIC aBTOMATH3HPOBAHHLIE CHCTEMEI OpOIIEHHA, OJITHAKO OHH
OTHOCATCA TOJAbKO K 3a00py BOAL H3 HCTOUHHKOB BOAOCHAOMKeHHA, no-
jlake ee Ha nosie H K pacnpeieseHnio noJHBHOH BOALI B mpeaesax
opolraeMoro maccusa noJsei. Takue cHcTeMbl HE/Nb3S OTHECTH K M0J-
HOCTbIO @BTOMATHUYECKHM, MOCKOJBKY B HUX, KAK NMpPaBHJIO, OTCYTCTBYET
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paskHefini 640K — nouBeHHBA. C TOUKH 3peHHsi THAPO(MH3NKH MOUB
OMHOCTHIO @BTOMATHUECKOH WJH aBTOMAaTH3HPOBAHHON cHcTeMmofll opo-
ieHnsa sSBJfSeTcH Takas, B Koropoil Ou ee pabora (neficrsBHe) ocy-
ecTBAAAACh OT COOTBETCTBYIOUIEr0 CHIHAJA W3 MOYBLI, OTPAaXKaloILero
cocTOSIHIe TOYBEHHON BJArH H yKasbBawllero Ha HeoOX0AHMOCTb €ro
peryauposanns [77, 81, 86]. B kauectBe Takofl cHCTEMH MOXHO yKa-
saTh Ha asromarthueckyio cHcremy M. M. Cyanunubina ¢ coasropamu
(MI'Y), paboraiouyio Ha rHapasinyeckoM npuniune [125].
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Puc. 6.1. CTpyKTypHasa cXeMa aBTOMATHYECKOH CHCTEMMK
MOJMHBA CEAbCKOXO3AACTBEHHLWX KYALTYP.

[ — Gnor ynpapaenda, 27— smargcrpaasnufl Tpybonposox., I —
HocOCHBle arperatel, 4 — Gaok BHOOpPpA HACOCHMX Arperatos,
5 — 0a0K KOHTPOARA, 6 — KONTPOAMPYCMEA DYHKT, 7 — TEHIHO-
METPH ¢ KOHTAKTHMM BAKYYMMeTpOM, § — pene papacHus, § —
saeKTporuapopene, J0 — poxiaesaisdile annapat, [/ u /3 —
Kananw cBA3aN, [2 — pacnpefjeanTensHuft Tpylonpomoa.

Hamu [7, 110] npennoxkena aeTOoMaTHueckas CcHCTeMa MO0JIHBa
CeNbCKOX03AHCTBEHHBIX KY/ALTYP, Npollelilasd HCNbiTaHHe B MPOH3BOM-
CTBEHHBLIX YCJOBHAX — MpPH CTALHOHAPHOM OPOIIEHHH Ha MCJHOPATHB-
Hoil cucreme [opku-2. 3jech e OHa HCIOJb30OBAJaCh B TeYeHHE He-
ckOoJbKHX Jer. [lpuHuunuasbHas cxema cHCTeMb npeAcTaBjeHa Ha
puc. 6.1 u 6.2.

Cucrema 1eHCTBYET B aBTOMATHUYECKOM PEIKHME OT BLIXOJHOIrO CHr-
Hana ¢ tersnomerpos tina AM-20-11. IMpeoGpaszosanne KanuANAPHOTrO
NMOTEHIIHANa NOYBEHHOMN BJarH, HEMPephLiBHO PerHCTPHPYEMOro rpynnod
TeHsnomerpos (1), ocyulecTBAseT KOHTAKTHBII BAaKyyMMeTp, KOTOpPLIH
pasMelleH HenocpeicTseHHo Ha uudepbaare nocaeannx. C nomolulbo
KOHTaKTHOTO BaKyVYMMeTpa KanuaafspHblii moteHunan npeobpasyerca
B 3JIEKTPHYECKHH TOK B BHJE CHrHAJ0B (MMOYJLCOB), HAYULHX B 6J0K
BH3Ya/JbHOrO KOoHTpoasi (HBK). Tlocaejnnit anasnsnpyer nocrynaio-
myio HHGOPMAUHIO H 1O 3ajJlaHHOA NMpOrpaMMe BLIAAET CHIHAJL HA
6.0k BuiDOpa HacocHLx arperatoB (BBHA), kotopuit BuGupaer Ha-
COCHLIE arperatsl B 3aBHCHMOCTH OT HX COCTOAHHA, HANpHMep, OT CTe-
NeHy 3arpyKeHHoCT MocjAe/lHHX Ha MOMEHT noJjusa. bJaok BuepiKKH
Bpemenn (BBB) u Buixoaubie 6j10ku (B5) no3spoasiorT OCYUIECTBJATH
BLIOOPKY Ja1060ro yHena TEH3HOMETPOB, YCTAHOBJEHHBEIX HA MoJe, H Ha-
3Ha4aTh B COOTBETCTBHH C HX NOKA3aHHAMH TMOJHB.

Cucrema opowennsn paGoraer caepyiouiuM obpasom. [pu jnocTh-
JKEHHI! B NOYBE 33/1aHHOTO MOTEHUHaJaa nouseHHONl Baarn (Pyp) KOM-
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OMHHUPOBAHHLI AaTUHK (TEH3HOMETp ILIIOC BAaKyyMMmerp) 7 mochijaer
no auiMu cssiau I/ snextpuueckuii curiaa Ha BBK (puc. 6.2). Ha
nocJeAHeM 3aropaercs Jamnouka, CHriajusupylomas o cpabarbipa-
HHH KOHKPETHOro AartuMka, T. €. B 3TOT MOMEHT NOKa3dHHA TEH3HO-
MeTpa JIOCTHIIH 3apaHee 3aaHHOTO KPHTHYECKOIO0 3HAYEeHHS! MOTeH-
unana mousenuofi saaru. Ilporpammuoe ycrpoiicteo [1¥Y mumeer BO3-
MOMHOCTHL BLLAeauTs Ha jaewndpatope AT u cxeme cosnagenus CC
BLIXOJHOI cHrHan npu cpabGaTeiBaHiy HEOrpaHHUYEHHOrO YHC/]A TeH-

nyl—. -ls88]

[ 4
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Pue. 6.2, Cxema 6a0Ka KOHTPOAA COCTOAHHS TEH3NOMETPOB.

T — Tensuomerpl, BBK — Gnaok Buayaamnoro xonrpoas, AT — Re-

wudpatop, 1Y — nporpaumnoe ycrpoficrso, CC — cxema connape-

wug, BBl u BBE? — suxoanue Gaokw, 5BB — Gaox subopa Bpe-

mens, BY — Gaok vopasaenun, 5BHA — Gaok pwmbopa HAHOCHMX
arperaTon.

syomerpos. Ecan, wsanpumep, Ha oOpollaeMoM N0Jie YCTAHOB.JICHO
10 TeusHOMETpOB, NOKa3aHHA KOTOPHX B JaHHBLIH OTPE30K BpPEMEHH
pasjnualores Mexay coboit, /1Y duxcupyer TOJAbKO Te CHTHAALI OT
TEH3HOMETPOB, KOTOpPLIE COOTBETCTBYIOT 3a/laHHOMY KPHTHUECKOMY 3Ha-
YeHHI0 NMOTeHIHaJa, W 3anHcHBalOT HX B namartb. Ilpn AoCTHIKEHHH
noKasaHuil TeH3HOMETPOB, Hanpumep, yereipex n3 10 apavennil KpUTH-
YeCKOro TOTeHuHasa Baarm, [1Y Boijenut Ha BeIXodax jewudparopa
H CXeMbl COBNAJEHHA BLIXOAHO/ CHrHaJ npu cpabaTbiBaHHH .J1IO0BIX
gernipex tensnomerpos u3 10. KoanuecTBo TeH3IHOMETPOB, NpH cpaba-
THIBAHHH KOTOPLIX MPOrpaMMHOE YCTPOHCTBO BbIAEAAeT CHrHAaJ, 3aja-
ercsi npeasapurensio [7, 110].

Bosiukwnil na aewndpaTope H cXeMe COBNajenns CHTHa’A MNoOCTy-
naer ua Bb6I, rae (]JE)’)MHP}'ETEH paspemiaioniuii CHriaJj, H jajee Ha
6aok ynpasaeunsi (bY), kotopuiit uepes 6/0K BbIGOpA HACOCHLIX arpe-
ratos (BBHA) BkJjwuaer nacocHuie arperatbl J. DJOK BLI1epiKKH
speMend OGaokupyer BY oT NOBTOPHOrO 3anycka Ha BpeM# Hauasllie-
rocsi noausa. BJOK yhpaeieHHds NOCHaer CUrHaga Teaeylnpas/jieHns Ha
3a/laHHLI KOHTPOJAHPYEMbIH NYHKT 6, rie BKJIIOuaercs NHTAHHE A4
SJIEKTPOTHPABAHYECKOr0 peie THAPo3aiBHKKH 9 Ha pacnpeie’nTe.b-
Hom TpyOonposoae I2. Ilpu oTKpbiBaHHH 3a/IBHKKH BOAA nocrynaer
B TpyGonposoj, u jaBsjenHe B HeM Hauyuuaer Bospactarh. CurHan
¢ peae AaBienna 8 noctynaer B 610K ynpasiaeHHA [ M BbIKTOUaeT
CUETYHK BpPEMEeHH NOoJIHBA.
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[locsne OKOHYAHHA 3a/aHHON0 BpeMEHH MNOJHBA 3JIEKTPOrHApaBJH-
yecKoe peJe KOHTPOJHPYeMOro MyHKTa 6 OTK/louaercs, ruapoaa-
ABHXKKa 9 sakpuiBaeTca M JAdBAeHHe B Tpybonpoeoje /2 naunnaer
YMEHbIUATHCA. Chrian ¢ pene jasiesua 8 nocrynaer B bBY, KﬂTﬂpL:ﬂf:t
[poH3BOAHT BHOOP TO JIHHHM CBASH /3 CjeiylOLlero KOHTPOaHpye-
moro nyHkra 6, ofecneuiBaoulero nojaavy NHTAHHA 3JEeKTPOrHapo-
peJie 3a/BHASKH ¢ THIPONPHBOAOM, M BOAA MOCTYMAET Ha CJEAYIOULHH
pEEII]}E,ﬂ.EJH!TE.ThHhIH TpyOOonpoBoa.

OTKJAIOUHTE HACOCHLIE arperatel (NpekpaTtHTe NOJHB) MOXKHO
asyMs cnocobamit. [To nepsoMy BapHaHTy aBTOMATHYECKas CHCTEMa
BRHIKJIOYAeT HACOCHBIE arperaTtsl TOrAa, KOrAa Ha opollaeMoe noJje
noaaerca sajlannoe xoJqnvecrso soiu. [lo sBTOpOoMy — moans npexpa-
[laeTcs B MOMEHT, KOrjd NoKasaHHa TEeH3HOMETPOB YMEHbLIAWTCA /10
ONTHMAJIBHEIX 3HAUMEHHIl NMoTeHllHaja BJAr", KOTOpPbE TakiKe 3a1aioT
sapanee. B stom cayuae na newmdparope AT noasasercd cHrian,
KOTOpHIii lanee NOCTYNaeT Ha BTOpOH BuIXOAHOH Oaok Bb562 u 6.0k
ynpasaennus bY. Ilocseannii npeoGpasyer ero B 3anpellaiollHil CHI-
Has u uepes BBHA suikawouaer nacocusie arperarsi 4. [locae okoH-
yaHHA noausa O6JoK ynpasJjenusa [ npexpaulaer nuTraHde 3JEKTPOrHi-
PABJAHYECKOTO peje ruaposaiasixkkn 9 m pacnpeleantennHoro Tpyoo-
nposona /2 — ruapo3ajBuiKKa sakpoiBaerca. Bes cHCTeMa aBTOMATH-
YecKoro MoJHBa npeiactasaser coboi eaHHoe W UEe/NOCTHOE YCTPOHCTREO,
B KOTOPOM KaxX/JbH OJOK H y3en HaXoAATCH BO B3aHMOCBHA3IN H
3aBHCHMOCTH — pafGora ycrpoiictBa (e3 kKaxkoro-an6o 6Joka HEBO3-
MOZKHA.

CHeTeMa HCNOJb30BaJach B TeYeHHE MHOTHX JIeT Ha yuyacTke ¢o
cTauHoHapHbiM opoienHeM naoutaasio 10 ra. B nanbonee penpesen-
TATHBHOM MeCTe€ 3TOro nojs OLJ0 YCTAHOBJIEHO NATb TEH3HOMETpOB
nox yrioM 30° K mOBepXHOCTH NOYBE. TEeH3HOMETpPHI CHCTEMBI OCHa-
lIeHbl BAKyYMMETpaMH H MOJICOCJHHEHbl K JHHHH CBA3H, a 4epe3 Hee
«NpHBA3AHL» K aBTOMaTH3HpoBaHHoONl HacocHo# cranuun. Iloaws wmo-
JMeT OCYUIeCTBJATLCA KAk 3apaHee 3ajaHHOll HOPMOH, TAK H MO Pip.
B xkauectse nociaeiHero HcnoJgbayiorea snauenua —12 klla B navannb-
Hoie (asul passuTHa Kykypysnl u —20 klla naunsas ¢ wnious. [lpu
noJHBax no nocheiHeMy sapnanty (no Pyp) HacocHble arperaTbl oT-
KJAKYalTes TOrja, Korja sajaHHoe 3apaHee KOJHYECTBO TEH3HOMET-
pos (nanpumep, 3 u3 5) «cOpocsit» paspexxenue o —>d klla.

JunaMuka noTeHuHana BaarH B CJ0€ YCTAHOBKH TEH3IHOMETPOB
B aJJilOBHAJIbHOI JACpHOBOH CYIJIHHHCTON nouse NMoji KYKypy3oi (B as-
TOMATHYECKOM BapHaHTe JAHATHOCTHKH) NOKasaHa ua puc. 6.3. Bnano,
YTO AHHAMHKA Py npejacrasaser coboii yepeloBaHHE MAaKCHMYMOB H
MHHHMYMOB, COOTBETCTBYIOLLHX HavaJly H OKOHYaHHIO NOJHBE; MeK-
IKCTPEMAJbHBIMH 3HAUCHHAMH TNOTEHUMAJNa XapakTepH3yeTcs MexKno-
JUBHON TIEPHOA, OTJHUYHTEAbHOH OCODEHHOCTBIO KOTOPOro SABJACTCHA
nporpeccHsioe MoHHMeHue Py a0 3aaanHoro 3naveHus Py, Anano-
THYHLI XapakTep H3MEHEHHS MOTEHIHaja B MEXKNOJNBHOH mepHOL H
B TeueHWe nosusa nabaoaaercs W noja JAPYrHMH KyJbTYpaMuH H Ha
apyrux nousax [93, 100]. OranuntensHoit yeptoft AHHAMHMKH TNOTEH-
IlHaJa BJarn, HanpuMep, B I0XKHOM CpEAHECYrJHHHCTOM YepHO3eMme
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[0/ BHHOIPAaJAHHKOM SIBJAETCHA 3HAYHTEJbHOE HCCYILEHHE B MEeXNOJHB-
HOH mepHoa nousennoro npodguas enaore Ao 100 cM or moBepxHOCTH
H Takoe e raybokoe npoMauHBaHHe B NEpHOJAL NOJAHBOB GOJIBUIHMH
Hopmamu (noaus no Goposnam). CosBceM HHasi IHHAMHKa NOTeHUHAaJa
Habalonaercss Ha ocyuiedHoM Ttopdsnnke benopyccun moa xaprode-
aem [77]. B yca0oBHAX BHCOKOro crosHus I'B 3aMeTHOMY MCCYIIEHHIO
NnojiBepraerTcd TOJbLKO BEPXHHH CJOH, Aa U TO JHUIL B HI0Ae. B ocraiib-
Hoe speMs H3MeHeHHA Py (¢ rayOunb 40 ¢M) He3HAUHTEJbHLI, H €ro
AHHAMHKaA MpejicTasjieHa J0BOJIbHO NJABHBIMH JIHHHAMH.
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Pue. 6.3. unamaka notenunana Baarn 8 caoce 20—25 oM annwBHaabHOR JepHO-
BOi cyraupucToll MOYUBK B YCJAOBHSIX  ADTOMATHYMECKOrD NOAKBE KYKYPy3ll
(1979 r.).

OnwlT 3KCNAYaTAUHH aBTOMATHYECKON CHCTEME! OPOIIEHHS KYJbTYP
CBHIETeNbCTBYET O IIHPOKOH BO3MOMHOCTH €€ HCNOJb30BAaHHA B MpoO-
H3BOJICTBEHHLIX yesosuAX. CrauHonapuulilt cnocob opollleHHs ABjafgerca
Hanbonee yvi0OHBLIM, HO HE eAMHCTBEHHLIM. CHeTeMY MOMHO YCNEUHO
NpuMeHsiTh npu Jwbom cnocobe NOXK/AEBaHHA.

B sKOHOMHYECKOM OTHOLUEHHH [0JHAfA AaBTOMAaTH3alHA TmoJaHBa
OUCHb BLIMOJAHA. 3aTPaThl HA COOPYIKEHHE ABTOMATHYECKOH CHCTEMBI
OKynalrea B TeueHne AsyX-tpex Jer. PenrabeabHocts M sddexTHs-
HOCTb ABTOMATHYECKOH CHCTEMBL TpPH €€ SKCIayatauHn obycloBJeHEL
VBEJIHUCHHEM YPOIKasd CeJIbCKOXO3ANHCTBCHHLIX KYJBTYP He MeHee ueMm
Ha 10 Y% or uX NPOAYKTHBHOCTH Ha OpOIIAEMON MO NpeAnoJHBHON
BJIaMKHOCTH mnouse. OaHoBpeMenHo ¢ 9Toff mpubGaBKO# nNpHMeHeHHE
ARTOMATHUYCCKONH CHCTEMB! NMO3BOJAET IKOHOMHYHO PacxXo/loBaTh BOAY,
4TO BechbMa BaKHO MPH HELOCTaTKe NOJHBHONH BOAbL. PauunonajibHoe
HCMOJIb30BANHE BOALI MPH NOJIHBAX YMEHbIIAeT BbLIHOC 3JEMEHTOB IH-
TAHHA PACTEHHH W 3arpAsHeHHe okpyzKaiouled cpensl. [lo vamum nan-
HEIM, NIPH HHTEHCHBHOM OpPOIIEHHH CyMMa BLIHOCA JApPeHaXHLIMH BO-
NaMH TOJBKO NATH 3J€MEHTOB MHHepaJabHOro nutauusa (obwwuit asor,
Ka. i, kaasinit, maruuil 1 natpuil) cocrasager okoao 320 kr/ra. B 3za-
BHCHMOCTH OT MNOYBEHHO-KJAMMATHUECKHX, THJIPOMEIHOPATHBHHIX H
arponpon3BOACTBEHHBIX YCJOBHI MOTEPH 3/EMEHTOB NHTAHHA B pesy.Jib-
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raTe BbIHOCA JAPEeHaXKHLIMH BOXaMH H  (QUJIbTPAUHOHHBIMH TOKaMH
B [PYHTOBbIE BOAbI MOTYT ObITH 3HAYHTENBbHO 60.1bp1UHMH. ONTHMH3AIHA
BOAHOCO pexiMa MouB, OCODEHHO NMpPH OPOLUCHHH, HCKAIOUACT yCHJe-
Hie TAKHX HEMKEJaTeNbHLIX NMPOLUECCOB, KAK OrJieeHHe MOYBCHHOrO Mpo-
uasi, sabonaduuBanue i Jp. Kpome TOro, Hcno/ib30BaHHE MOJHOCTBIO
ABTOMATHYECKHX CHCTEM JIHATHOCTHPOBAHMSA W NPOBEACHHA TIOJNHBA I10-
3BONAET MAKCHMAaJbHO COKPATHTH UHCJO pabOTHHKOB, 3aHATHIX Ompe-
jenenneM BJAKHOCTH NMOYBLI H Ha noanse. IIpakTHUECKH NOLOOHbLIE
aBTOMATHUECKHE CHCTEMEl MOXer 00CJy»XHBATb OJHH ONeparop, MpH-
geM ero 3aHATOCTh cocTaBaseT He Oonaee 2—3 u.

Eme 5 20-¢ roisl nuoHep oreyecrBennoii tensuomerpun B. I'. Kop-
nes [55, H56] paspaboraj, a B jajibHeHlUEM YCIEIIHO anpnﬁlipaaa.u
B MOJEBHX YCJOBHAX HECKOJbKO BapHaHTOB cHcTeMbl (ycTpoiicTsa)
¢ TeH3HOMETPHUECKHM NPHHUHNOM JEHCTBHS, TMpejHasHaueHHOH A
MO/AMNOUYBEHHOr0 OpolleHHs pacteHuii. B 3tol cucreme QyHKUHMIO MO-
PHCTOrO JaTuHKa TEH3HOMETPa BBIIOJHSET TMOPHCTAs KepamHuyeckad
Tpy6a, KOTOPYIO YKJa/JLIBAIOT HA JHO TPAHIIEH B KOpHeoOHTaeMOM
cjoe nousbl. Tpyba coeiHHAETCA C pe3epByapoM, 3an0/HEHHOM BOJOH,
KOTOpBIi MOMET OBLITH PACMOJIOXKEeH KAK Ha IOBEPXHOCTH MOYBbLI (HJH
Ha ypoBHe TpyObl), Tak u noja yposHem nocsaeauned. [Ipununn paGorel
TAKOIH CHCTEeMBl 34KJIOUaeTcsl B «HCMNOJb3OBAHHH® MNOTEHLHAJ a BJAaru
B CHCTeMe nousa—pBoja nopHeroit TpyOsl. Mcenapenue Baaru H3 nouphl
NPHBOJAHT K NOHHXKEHHIO NOTeHIHaJ a NOYBEHHOH BJarH, 4To BJeYeT
3a coboil pacxol Bjarm M3 cHerembl. KoMmneHcaumsa BOALI B CHCTEME
OCYILEeCTBJSIeTCA H3 pe3epByapa.

Ha ocHoBe 3Toro npHHuHnNa B Arpodusuueckom HHCTHTYTe |[1]
paspafoTana B CYULHOCTH aHa/orMYHas cHcrema, HO NMpeaHasHavyeHHas
ISl HCMOJNbB30BaHHA IPyHTOBHIX BoA (I'B). Tlpn peanusauun 3Toit cH-
creMbl ['B ¢ MOMOIBIO HAcOCa NMepeMelllaloT Mo BepPpTHKaJbHLIM HENo-
pHCTLIM TpyGaM B FOPH3OHTAJIBHLIE MOPHCTHIE — TPYOLI-YBJAAKKHHTEH.
Henocratok Takoro ycTpoicTBa 3akjuaercs B CHJAbHOM orpaHHYeHHH
apennpoBanna I'B npHHyAHTe bHBIM cnocoboMm. Ecau Owt I'B npen-
crapaaan coboil oGwHpHBIH pe3epByap co cBODOJAHOH BOJIOH, TO 3TO
ycrpoiicTtBo AedcTBoBaso Oum GesorkasHo. OAHAKO NMOCKONBKY IPYHTO-
Bble BOJbLI — 3TO JIHIIL NPEAeIbHO HACLIULEHHBIH BOJOH BOJOHOCHBIH
TOPH30HT MOYBOTPYHTOB, TO HHTEHCHBHbIA 3ab6op X HacocoMm OBICTpO
NpHBEleT K JPEeHHPOBAHHIO HeDO/bIIOI 30HbLI MOYBLI, HEMOCPEACTBEHHO
npujaeramwilell K HHAHHM KOHUAM BEePTHKaJbHBIX TpyO. Jta aApeHupye-
Mas 30HA Take OBICTPO 3anOJHHTCA BO3AYXOM H3 OaH3aerxallHx
HEHACHIMIEHHBIX BOIOH CJIOEB NMOUBLI, H AajbHeiinwnit 3afop I'B craner
HEBO3MOMKHBIM, MOCKOJbKY BMECTE C BOJOH B MOPHCTYIO TPpyOy-yBJaMK-
Huteab Oyjer noctynath M cpoboaHBA Bo3AyX. Hananuume B cHereme
60./1BIIOr0 KOJHYECTBA BO3AyXa NMPHBEAET K NMOTEpe B HeHl BakyyMa, H
OHa oxamercsa B Hepabouem cocrosiuud. boJsee Toro, 3Ta cHereMma
6yaer paGoraThb TOJLKO /10 TeX Nop, MoKa BepTHKa/jbHble TpyObl Ha-
xoanaTces B 'R, MOCKOJABKY BOJA «3anupaets» cHcTeMy NoAobHO Kpany.
[Tpu nouuxkenun zeprxana I'B cucrema BHIHJET H3 CTPOH, NOCKOJBKY
OHA CTAHOBHTCA C 3TOFO MOMEHTa OTKpPLITOH, He 3arepMeTHsHpo-
BAHHOII.
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[Mpeanoxennas namu [78] cucrema noJuBa TPYHTOBLIMH BOAAMH
(puc. 6.4) saBasercs apTOMaTHUYECKOH B MOJHOM CMBICJIe 3TOrO CJ0Ba,
nocKkoJbiky 3abop I'B ocyllecTBAsSeTcs He NPHHYAHTENbBHO, a NacCHBHO,
nyTeM NOCTYNJeHHs BO/Ab B nopHeryio TpyOy, pacnojoxennyio 8 [ B,
Sta nopucras Tpyla repmMeTHYHO COeJHHEHa ¢ JIPYrod NopHCTOR Tpy-
Ooil-yBJaaKHiTeNeM, pacno/ioxeHHoll B KopHeoOHTaeMOM cJjloe NOUBHIL,
Beprukajabhsie TpyGbl ABJSIOTCA HEMOPHCTHIMU H MOryT OLITH BBINOJ-
HeHLl M3 MJACTMACCH M JAPYrHX CHHTeTHUéCKHX Matepuanos. Humusasn

Piic. 6.4. Cxema cucrems (verpofi-
CTBa) MOJHBA CeJbCKOX03AfcTREH-
HHX KYJBTYP TPYHTOBHIMH BOJaMH.

| — HenopucThie TpyOn, 2 — KopHeoGuTa-

et caofl nowewl, J — BEHTHAL, 4 — TeH-

IHOMETP, J§ — nopHeTan Tpy6a-yBAAKHH-

Téak, 60— COROUHHTEALHAR MytTa, T—

nH¥MEA" nopucrad Tpyha, & — caoft nog-

BEl, B EOTOPOM 33ACTAKNT FPYHTOALIS
miAk,

TpyGa B ycaoeuax rayfokoro szajeranns I'B Moxer OHITh pacnofo-
wena 8 KK, Ilocae ycTaHOBKH ycTpofcTBAa B NMOYBY CHCTEMY 3amnoJ-
HAOT BOAOI (uepes BeHTHIb J).

buanyeckan CYIHOCTh, NPHHUHN H Npejeanl AeHCTBHA CHCTEMBI
BLITEKAIOT M3 caeayloulero aHaausa. Pacxoll Baaru H3 ¢J10A YCTaHOBKH
NOpHCTOH TPYOE-YBJAAKHHTEA NPHBOAUT K NOHHMKEHHIO NOTEHILHAJA
jaarn. B 1o e Bpems (cpasy mocse YCTAaHOBKH) H B TeueHue Ka-
KOTro-TO BPeMEHH [oTeHuHa, cBOO6OAHOH BOABI cucreMmbl Oyaer paseH
HyJ 0. Cielosate/bLHO, B CHCTEMe nouBa—nopHcTas Tpyba Bo3HHKaeT
nepenaj NOTEHUHAaJ 4, YTO Ebi3blBaer ABHMKeHHe eoAnl u3 I'B B Bepx-
HIOIO MOPHCTYIO TPyOy M jpaJjee. B NOYBY. YCTAHOBJEHHe rpajinenrta no-
TEHUHAJa B CHCTEME NOYBa—BepXHAA nopHcras TpyOa—HIKHAA TO-
pucras TPpyGa—rpYyHTOBbIE BO/LI BLI3LIBAET YCTOHYHBHI MOTOK BOABE
ua I'B B kopueoOGHTaeMulil caoit noussl. Takum ofpasom, ofpasyercd
caMoperyJiipyemMas cHcTeMa NnoANnouBeHHOro QpPOLUeHHs, rjle ABHAYIIEeH
CHJOA 110 NepeHocy BJarn ABJAfETCA TpajdHeHT NOTeHIHAala BJIaru
B CHCTEME,

Makenmansran rayouna I'B, sotopbie MOryT OBITH HCIOJB30BAHBI
A5 OPOLLEHHA ¢ NMOMOIbIO NPELOMEHHON CHCTeMLl, onpejresercd
MakcHManblbM HepenaaoM P. MHHYC THApPOCTAaTHUYECKOE J[aBjeHHe
BOJALI B BEpPTHKAABHLX Tpybax. Makcnmanbnoe 3HaYeHHe KanHJIsIPHO-
cOpOLHOHHOrO NOTEHUHA d, HIMePHeMOe TCH3HOMETPaMH, COCTaBjfer
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npuvepro —85 klla. IuapocraTnyeckoe jgasJjieHne Oyler paBHO Bbl-
COTEe BEPTHKANbHLIX HENOPHCTHX TPYOD, T. €. BHCOTE sabopa I'B. [lo-
CKOJIBKY KamH/AgPHO-COPOUHOHHBIH NOTeHIHAN H rHApOCTaTHYCCKOR
papjenne — BEJHYHHBI PA3HOHANPABJCHHbIC, TO ABHKYLIHE CHJLI CTa-
HOBATCS MCHBUIMMH HA 3HAYCHHE noc/jeinero. B COOTBETCTBHH C 3THM
npoOBeeHHbLIE PACueThl MOKA3LBAIOT, Y4TO MpeaeabHas raybuna 3aJe-
rans mrkuedt TpyObi HaxoauTes B 5—6 M OT NOBEPXHOCTH, NPH 3TOM
pacuersi OCHOBLIBAIOTCS HAa NPEJACTABAEHHH, 4TO JPCHHPOBAHHE I'B
i ocobenno KK ocyiiectshasieTcd /0 BJAaXHOCTH MNOYBOrpyHTOB, COOT-
sercreylomei 8. .

B saxjlodMeHHe PAcCMOTPHM ycJaoBHS JApennposanusi ['B cucreMod,
pacnoJoKennof Ha rayGune 5 M or nopepxuocTH. MakcumaibHbL me-
penaj MOTEHIHAJa BJArKH B CHCTEME 30HA HCCYWIEHHA—IPYHTOBLIE
poab cocrasaser —80 klla. C BuiyeroM rHApoCTaTHUYECKOTO [aBJeHHA
(—50 xIla) nepenax ymensumres 10 —30 klla. TNoayuennoe 3naue-
HHE fepenaja MOTEHIHAJa COOTBETCTBYeT 3HaueHWio HB noysorpys-
TOB CYTJHHHCTOrO rPanyJOMETPHUECKOrO COCTABA M 3aMETHO BLile Py,
xapaxrepusyloutero /B aas nousorpyHtos Gojee JIerkoro rpaHy.Jio-
meTpuueckoro coctasa. Caenosarensso, ['B, notesuuans Bjaark KoTo-
pLIX MPHHAT 338 HYJb, OyAyT cBO6O/HO MepeMeulaThes BBepX, K GpPoHTY
HCMapesHs /0 Tex Nnop, Noxa noTeHunas B 3one I'B He MOHH3HTCA A0
—30 xlla. OueBnanbiM fABJASIETCHA, YTO NpeoXeHHas cHerema Oyaer
BLINOJAHATE (PYHKIHIO JApeHaa npu BbilajeHHn o6HALHBIX OCaJKOB,
NOCJ€ NaBOJAKOB H YPE3SMEPHHX MOJHBOB, KOTOpbIE, K COXaJeHHIO, BCe
elle HMEeT MecTo B NMPAKTHKE HPPHIallHH.

6.4. OcobeHHOCTH NPHEMOB pPerynMpoBaHMs BOAHOrO PeXuMma nous
W BnarooBecneueHHOCTH pacTesnid B HeuepHo3leMHOH 30He

Heueprnosemuaa 3ona ctpanbl npeacrasaser cobofi orpoMHulil pe-
THOH NMPOTAMEHHOCTBIO C 3anaja Ha Boctok or Geperos bBaaruiickoro
Mopa a0 Ypaaa (Ceepanosckas o06a.). [Taomans 3046l TOJBKO B npe-
denax PCOCP noeruraer 283 mJaH. ra, H3 HHX CeJbXO3yroauii
46,7 maH. ra, uyro cocraBaser okogao 20 % 3emesnb, HCNOAb3yeMBIX
B cenbckoMm xo3diicrse PCOCP. HeueprosemHad 30Ha CyUECTBEHHO
pasaHyaerca no reoMopdoaornyeckoMy CTpOSHHIO, noysoobpasyouiuM
H MNOACTHAAWILHM NMOPOAAM, KAHMATHYECKHM # ISKOJOrHYECKHM YCJ0-
BHAM, a8 TAKXKE M0 pasMepaMm MeJHOPHPOBAHHLEIX TEppPHTOPHH.

[lnomans ocywennbix noys sa neproa ¢ 1965 no 1983 r. yseanun-
aace B ueaom no CCCP ¢ 75628 no 13 924 Thic. ra, B TOM uHcJHe
B PCOCP ¢ 2804 no 4453 Tmic. ra.

Ocymenne H OpPOUIEHHE OKA3LIBAIOT MOLLHOE aHTPONOreHHOe BO3-
JieficTBHE Ha NPHPOAHO-TEPPHTOpPHAJbHBIE KOMIJeKkch. B pesyabrare
MEeJHOPaTHBHLIX MEPONPHATHH HA 3HAYHTEJNBHBIX MJIOULAAAX CBeaeHa
ecTecTBennan 6oJ0THAA H KYCTAPDHHKOBAf pPAacTHTEJbHOCTh, 3aMETHO
NOHNKEH YPOBEHb I'PYHTOBBIX BOJ, 4YTO MPHBEJO B psfe MecT K mnepe-
OCYUIeHHIO mous, ObicTpofi MHHepaJH3alUHH OpPraHHYecKoro BellecTBa
H JPYTHM HEraTHBHLIM mocJqenctBHaAM. Jlanamadre H3 aKKyMYJIATHBE-
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HBIX NPeBpauialoress B 2J10BHAJbHBIE M 3JJIOBHAJBHO-AKKYMYJ14-
THBHBIE

Meanopauus Kak KpynsomaciwitaGHoe anuTPONOreHHON ABJCHHE
OKa3biBaeT CyllecTBeHHOe BJAHAHHE HC TOABKO Ha OCYUIEHHLIE MOYBHI,
HO W Ha NPHJErapuiHe K HHM TEPPHTOPHH, a TakKe Ha Jipyrue sJe-
MEHTH JaHamadra — BOABI, NPHU3EMHBLII BO3AYX, PACTHTEIBLHOCTL. JTO
Bo3jlelicTBiEe MeJHOpauMH OCYyLIeCTBAAeTCE M0 ABYM HANPABJACHHAM:
1) HenocpexcTBenHoe BaNAHHE, 00yCA0BAHBAIOULEe YACTHUYHOE O0esBO-
AMUBAHHE MPHJICTAIONIHX K OCYIHEHHLIM YUaCTKaM TePPHUTOPHI, MOHHIKe-
HHE YPOBHS FPYHTOBEIX BOJl, BLIHOC XHMHYECKHX 3/JEMEHTOB-MHTPaHTOB
3a npe/iedbl ApeHaMHBIX CHCTeM, H3IMECHCHHE MHKPOKJHMAaTa H COCTaBsa
duTOUeHO30M; 2) BTOpHUHOE BO3jeficTBHE, 3akjJloyalolleecsas B noc.je-
AVIOINX H3MEHEeHHAX TreHeTHUeCKNX, (PH3HYeCKHX H (QU3NKO-XHMHYe-
CKHX CBOHCTB NOYB H MOYBEHHBIX NPOIECCOB.

HecMorps Ha 3HAuHTeNBHBIH pocT nJjollajeH ocyllaeMbuiX H opo-
HIaeMBIX MOYB YPOMAHHOCTL CEJIBCKOXO3ANCTBEHHBIX KVJLTYVP OCTaeTCA
Hu3koil, ocobenno 8 PCOCP. Cpeanssn ronosafs ypomanHoCTb 3€pHO-
BbIX 110 NATHJACTKaM coctasuna sjeck 14,4, 17,7 u 18,0 u/ra coorser-
craenno B 1966—1970, 1971—1975 u 1976—1980 rr.

Herucokas orlaua MeJHOPHPOBAHHOro rexkrapa o0bAcHseTcA le-
JAbIM psAAOM OOBEKTHBHLIX H CYOBEKTHBHLIX NPHYHH, CPelAH KOTOPLIX
CJejlyeT yKa3aTb Ha BCe ellle HH3KHII ypoBeHb HAYYHO-TEXHHUYECKOro
000CHOBAHHS MEJHOPATHBHLIX TIPOEKTOB H MJAOXOE KAauyecTBO HX BBHINOJ-
HEeHHS, HEpeIKOe OTCYTCTEHE B X03dAHcTBaxX cesoo0OpOTOB, palHOHAb-
HEX cHcTeMm obOpaboTku nous H BHeceHHs yiaobGpenuii, ocob6enHo opra-
Huueckuy. Ciofna ke caeayer OTHECTH HEA0CTATOMHYIO H3YYEHHOCTb
OCHOBHLIX CBOIICTB MEJHOPHPORAHHLIX MOYB, MNOUBEHHbIE PEXKHMLI W
Npoueccs, NpoTeKaloulHe B HHX NMPH Pa3NHYHOH JVIHTE/LHOCTH OCylle-
HHA W O/HOBpeMeHHO opoluenuu. Hepeako npoexTsl no oCylIeHHIO H
OpPOLLIEHHID OCHOBAHLI HAa He0OJBIIOM 4YHCJE MOYBEHHbIX BLIpaboToK,
HE OXBATLIBAIOWIHX BCEX KOMIIOHEHTOB CTPYKTYPH MOUBEHHOrO NOKpPOBa
TEPPHTOPHH, noanexateil Mennopauun. [lpn atom obeneosanne nous
MPOEKTAHTAMH OCYULECTBASETCH TNOCNEUIHO, YTO NMPHBOAHT K MOJyue-
HHIO HeKkauecTsenuoit uudopmannn. Huskuit yposens oOGocHOBaHHA
NMpoeKTa, ¢ OAHOIN CTOPOHLI, H HEPEJAKO HH3KOE KAYeCTBO CTPOHTEJbCTBA
MEJHOPATHBHLIX CHCTEM, ¢ APYToi, NPHBOAHT K TOMY, UTO MEJHOPaTHB-
HEle cHeTeMBl uwacro He paGoralor poobule (cpasy ke mnocje BBOAA
B 3IKCIJyaTauMio) HAH He O0eCmeyHBaioT ONTHMAJBHOIO BOAHOIO pe-
MHMa 30HB!I apallHH.

[Tpn opomennn nousut Merolom joxaesanusa 06oJblloe 3HAYCHHE
HMEeeT HHTEHCHBHOCTb, pasMep (AnaMerp) kanegb 10KAA H MpOUHE
napameTpul npouecca, o0ycJoBAHBAIOUIHE CTENeHb BJAHAHHA J0XKAA HA
CTPYKTYpY nouBkl. Heo6X0AHMO TaKkie OTMETHTh NMOBCEMECTHOE YIJIOT-
HEeHHE BEpPXHEro ¢/10f NOoYB TAXKeJbMH nousoolOpabaThHiBaOIHMH OpY-
AHAMH ¥ TPAKTOpPaAMH H TO, YTO MHOTHE XO3AHCTBA HE BCErja HCNoJb-
3YIOT PEKOMEHAAUNH N0 YAYYIUIEHHIO NJOAOPOAHSA NMOYB, COAEpHaUIHeCs
B IPOEKTAX W TPYAaX HAYYHO-HCCAEL0BATEJNBCKHX H NMPOEKTHLIX opra-
Husanuil. B nocsejnne AecATHJIETHS HMEET MECTO BCEMEpPHOe pacliiH-
peHHe KJAHHA NPONalHBIX KYJbTYP Ha NMOHMEHHBLIX MOYBaX, NpHBellee
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yie K cepbesHOMY pa3pyUICHHIO 3epPHHCTO-KOMKOBaTOl H obpasosa-
HHIO KOMKOBATO-TJIBIOHCTON CTPYKTYPbl NOYB H HapPYIIEHHIO MPHPONL-
HOro paBHOBecHH.

3akaHyHBas HA ITOM KPaTKOE PACCMOTPEHHE HEraTHBHLIX SBJAEHH
npH MeJHOpAalHH TO4B H MPHUHH, OOYCJOBJHBAIOWMX 3TH  ABJECHHA,
yKa:KeM Ha HeKOTOpLIC MOJe3HBIE THAPOMEJHOPATHBHBIE H ArpOTEXHH-
YeCKHe TIpHEeMDI, KOTOPBIC JO/KHBE COACPHATLCA B Kai{J1oM NpoeKTe.
[Nocaenunii oGszan palHOHAJABHO pewatb npobJemMy ONTHMH3AUHH
BOAHOTO peMHMa Nnoys H BjaroobGecnedeHHOCTH PACTEHHIl HA MEJIHOpPH-
pyeMeix 3eMmasxX. B HeM [o0.:Kubl HaWHTH OTpazKeHHe NpHeMLl Mo BOC-
CTAHOBJIEHHIO MJIOAOPOAHS NMOYB, HAPYIIEHHLIX B Npolecce CTPOHTE/b-
CTBA MEJHOPATHBHBLIX CHCTEM H MNPOBEAEHHS KYJbTYpPTEXHHUECKHX
pabot. [lporpeccHBHoe noOBbILIEHHE MJOAOPOAHS BBELCHHLIX B Celb-
CKOXO3fAHCTBEHHOe HCMOb30BAHHE MEeJIHOPHPOEBAHHBIX nous obecmeun-
Baercs NnyTeM BKJIOYEHHA B NPOEKT Hay4HO OOOCHOBaHHBLIX CHCTEM
‘3emJaenenus, cnocoboB obpabOTKH NMOYB H CPOKOB BHeceHHs yaobpeHuil.
Ilpoekr pgoaen BKaOUaTh MeponpusiTus 1no Gopwbe ¢ BOJAHONH H BEeTpO-
BOH 3ppo3HAMH (M0A60p cneHaJbHBLIX KYJALTYpP, CHErosajepixanue,
OpraHH3alia NOBEPXHOCTHOrO CTOKAa, NMpHMEHEHHe CTPYKTypoobpaso-
BaTeJel H T. 1.), MEPONPHATHS MO NPEIOTBPALIECHHIO TOTEPL 3.JEMEHTOB
NHTAHHS PACTEHHH H3 NOYBEHHOTO NMPOMHINA, N0 YTHAHIAUHH ApPEHakK-
HOrO CTOKA, MPEelOTBPAlIEHHIO HAKOM/JCHHS B MOYBAX H PAacTEHHAX
TOKCHYECKHX BellecTs H Ap.

Oco6o BakHOe 3HaueHne npuHOOpPeTaer palHOHAJIbLHOE pellieHHe
npobseMbl peryJjHpOBaHHA BOAHOrO pexkuma nous HeuepHosemHuoil
30HLI MyTeM OpolIeHHSA. B npakTHKke HppHTauNH CJA0XKHIOCH TAK, YTO
OpolIeHHEe Kak arpoTexuunueckui npuem B Heuephosemuoil 3oue crago
NPAKTHKOBATLCA SHAUMTE/IBHO 03)K€ MO CPABHEHHIO C APHAHLIMH pe-
FHOHAMH. DTO NpPHBEIO B PAAEC CJAYYaeB K TOMY, UTO TPHEMBI PeryJi-
‘POBAHHS, MOJOMKHTENBLHO 3apeKoMeHaoBaBIne cebd, HanpuMep, B CyXo-
CTenHoil 3oHe, ObIH nepeHecernl B ycJoBus Hewepnozembsi. Oanaxo
MOYBEHHO-IKOJNOrHYECKHE YCJAOBHS 3THX 30H CYUIECTBEOHHO HE OJHO-
JHAUHLL, Pa3/HuHS 3aKJIIOUAIOTCs HE TOJIBKO B aTMocepHOM YBaaK-
HEHHH, HO H B FHAPO(IHIHUYECKNX H XHMHUYECKHX CBOHCTBAX Mnous, GHO-
JIOTO-(PH3HOJIOTHYECKHX CBOHCTBAX BO3ZAEALIBACMLIX KYJbTYpP, CpPOKax
BEreTallHH H B APYrHX (aKTOpax 3KOJOrHuecKoil cpean. Bausnue Muo-
FHX H3 3THX (PAaKTOPOB Ha BaaronorpebJeHHe W HA COCTONHHE BJATH
B CHCTEME mouBa—pacreHne—aTtMocdepa paccMoTpenbl panee (cM.
'l 3—5). 3/ech KPAaTKO OCTAHOBHMCH JIHIID HA yCJIOBHAX aTtMocep-
HOTO VYBJIAJKHEHHS, MOIIHOCTH KopHeoGHTaeMoro cios noys u YIB.
ITH (QaKTOpH ABAAIOTCA HAHGOJCC BAXKHBIMH npu paspaboTke mpmue-
MOB pEery.IHpOBaHHS BOJAHOrO PeXHMa MOYB W B 3HAUNTEIBHON CTeneHi
ONPELENAIOT CTPATEIHIO W TAKTHKY OPOILCHHA,

[Tockonbky B apuanoit sone Ep 3HAYHTENBHO npeswiaer cymmy OC
NPaKTHYECKH 3a M1060#f NPOMEKYTOK BpeMeHH, TO HEOGXOAHMOCTb
OPOILUEHHS 3]icChb BO MHOFHX CAyuasX ABJASETCS OYEBHAHON. 3Hauu-
TCJIBHO CJI0KHee neno ob6etout B Heueprosemuoii soue. C oamoii cro-
POHBI, NOCJICAHAS OTHOCHTCA K JIOCTATOUHLIM M aXKe B psjie CAydYacn
K H3OBITOUHBIM N0 aTMOCHEPHOMY VB/IAKHEHHIO TeppuropnamM. Mcexons
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H3 sToro (akra kasajgoce 6o, uro OC nomkHO Obl ObiTh BMNOJHE JIO-
CTATOYHO A4 VAOBJeTBOpeHns norpebGHocreil pacrennii Bo Baare. Of-
HAKO B CBS3H ¢ BHICOKOH HEpPaBHOMEPHOCTbIO WX BbINaJACHHA B OTACNb-
HLi@ MepHOALl PACTEHHS MOTYT HCALITLIBATH, H JE€HCTBHTEJbHO HCNbITHI-
BajoT, HejoctaTox Bo Baare. [leno ocloxHSeTcs elle H TeM, 4TO
KOpHEBbIE cHCTEMEI GOJIBIIMHCTBA CeJAbCKOXO3MHCTBEHHBIX KYJbTYP CO-
cpenoTaunsaloress B BepxieM (30—40 cm) caoce nousn [13, 15].
OCHOBHBIMH TIPHUHHAMH, OrPaHHYHBAIOIIMMH POCT KOpPHEH B rayOHHY,
ABAATCS: HaJanude pa raybune 30—40 cm (a wHOrja M BHILE) NOA-
goqucToro  (MaM  OMOA30JEHHOrO), TJjeesoro (MM OrJIEEHHOTO)
HeNnJ0A0POoAHOr0 GecCTPYKTYPHOro c¢J0f; BLICOKHE MJIOTHOCThL aJullo-
BHAJBHOIO FOPH3OHTA H 3anackl BJAarH B BepXueM KOpHeOOHTaeMOM
¢JI0e B TeueHHe 3HAYHMTEJNbHOH YacTH BereTallHH.

B aTHX yCJA0OBHSIX CPABHHTEJ/IBHO HENPOJOJKHTENbHLIC 3dCYILIHBLIE
NnepHoibl NPHBOAAT K BO3HHKHOBEHHWIO B KOPHEOOHTaEMOM CJIO€ 3HAYH-
TeqbHOro BojaHoro jaeduumra nousennod saaru. Haubosee naryOuoe
BANAHHE 3acyULIHBBIX NEPHOAOB Ha POCT H pa3BHTHE pacTeHHi Hab-
JiojlaeTcd Ha paHHHMX CTAAHAX BeretauHy, na KOTopbie, Kak npasrJo,
H npuxoasTcs GesaoxjHbie nepuoAwn (cm. ra. 4). Ilpurox saaru H3
I'B, uMelomnil MecTo B TeueHHe BCero BereTallHOHHOro mepHoaa B 110-
BOJILHO 3HAYHTEJBHBIX KOJIHYECTBAX, TOJIbKO HaCTHYHO YAOBJETBOpAET
norpefHocTH pacrenuii Bo Biaare. Eule xyxe oOCTOHT /€0 Ha TePpH-
tTopuax, rae I'B saqneraior raybxe 2—3 M OT NOBEPXHOCTH.

Taxum obpaszomM, ¢ APYroii CTOPOHbLI, HECMOTPSA HA BLICOKHE CYMMBI
OC, opouieHde B N0jA30HE I0XKHOM Tafirn Anfa psila KyJabTyp, 0OCOOEHHO
775 OBOULHEIX H TPas, CJelyeT NPH3HAThH Iesaecoob6pasHbiM. ITa Lefe-
cooGpasHocTs 00YCJAOBJAHBAeTCSl elle W TeM, 4To, HanpuMep, B Moc-
KoBckoil obaactu us 100 ger 29 6uim sacyuntHsbiMH. OXHAKO 0OpoO-
IIeHne KaK arpoTeXHHUECKHA NpHeM B TNOJA30HE I0MHOH TaHTH HMeer
PAL CYLLECTBEHHLIX OTJHYHA OT TAKOBOro B apHIAHOH 30HE. 2TH OTJIH-
yus, TI0 HalleMy MHEHHIO, 3aKJII0YaloTCs B CJEAYIOLIEM.

YuuThiBas Maavio MOILHOCTB (Mo cpasHeHHIO ¢ paHoHaMH Tpaiu-
LHOHHOTO OpOIUCHHA) KOopHeoOHTaeMOro CJOA MOUYBLI H CPABHHTEJNbHO
Beicokie cyMmpl OC, noanBHbIe AOPMBI A0AXKHL OBITH HEOOJBLIIHMH —
8 npejgeaax 20—30 mm. B cylHOCTH AanHOe TOJOKEHHE B 3HAUHTE/Ib-
HOM CTEMEHH OTHOCHTCH H K apHIHBIM 30HaM, NOCKOJBKY MOJAHBLI GO0JIb-
IHMH HOPMEMH OJHOBPEMEHHO C MOJOMKHTEJbHBIM ACHCTBHEM IPHBO-
JAHT M K pfRAY HeraTHBHBIX MOCAeACTBHi: 00pasoBaHHIO NOBEPXHOCT-
HOrO W BHYTPHMOUBEHHOIO CTOKOB, HPPHralHOHHOH 3pO3HH, DOJBLIINM
HeIPOH3BEOHTE ILHLIM MOTEPAM BJarH myTeM HenapeHus. BHyTpunoy-
BEHHLIII CTOK NMPHEOAHT K HEXeJaTeJLHOMY B pAle cayvyaes noabeMy
F'B u BLUIMBLIBAHHIO TIHTATE/bHLIX BEUlECTS M3 TMOYBH, a OTClofa —
K 3HAYNTEIbHLIM TOTepAM yAOOpeHHil M 3arpA3HeHHIO OKpYMaloulei
cpebl.

Bropasi ocofenHoCTb, HMEIOLLAN 3HAYEHHE W JA APYTHX perHoHos,
3aKJ0MaeTcs B HCMOJb30BAHHH JHHAMHYHLIX, THOKHX METOMOB H CIO-
cobor JAMArHOCTHKH NOJHEA. DTH MeToAb AOJIKHB 0OCCTIeYHBATH
NPaKTHKOB CEJbCKOXO3AHCTBEHHOrO MPOH3BOACTBA JIOCTYNMHOH JANA
OLICTPOro NPHHATHSA pelleHHi HudopMmalned, KOTOpaa B HHTErpaJbHOM
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BHJle BCECTOPOHHE H B TO e BPeMs HalexHO oTparana Oul npoTexa-
HHE [OYBEHHLIX IPOLECCOB H XAPakTepH30Bana COCTOAHHE BJAarH no
cTENeHH ee JAOCTYIHOCTH A5 pacTennit 8 11000f NPOMEKYTOK BpeMeHH.
K TaknM MeTojaM BNOJHE 0GOCHOBAHHO CJel1yeT OTHeCTH TeH3HOMeT-
puHuecKuil, a NOTEHUHAJ BAArH ABJACTCA HMEHHO Taxoil HH(popMauuei,
KOTOpaf NOJHOCTBIO Y/A0BJETBOPAET MOCTABJICHHLIM TPeOOBAHHAM.

Tperbsi ocobennocth opoltenns B Heuephosemuoil 3oHe Boobile, u
B II0JI30HE I0KHOI TAlrH B YaCTHOCTH, 3aKJl04yaerca B HeoOXoANMOCTH
yuera ucnapenus I'B npu paspaborke pemnmos opomenns. OxHaxo
NpaKTHYECKOe BLINOJHEHHE S3TOTO YCJA0BHA CONpAMKEHO ¢ 0OJbIIHMH
TPYAHOCTAMH, NOCKOJbKY Bompoc joan ['B Bo BaarooGecnevyeHHOCTH
pactenuit aad ycaopni HeyepHoseMHOR 30HBI ABAAETCH JajeK0o He
BLISSCHEHHLIM, & SKCNEPHMEHTAALHOR ONpeje/eHHe COonpsKeHo co 3Ha-
YHTEJABHBIMH TpyAHOCTAMH. M 8 3TOM OTHOLUEHHH TEH3HOMETPHYECKHI
METO/ HMEeT SBHOE NPEeHMYLLEeCTBO Nepejl HEKOTOPLIMH JAPYrHMH METOo-
JaMH AHATHOCTHKH noJausa. Taxkol BuiBod OGasupyercs Ha TOM OCHOBA-
HHH, 4TO MOTEHIHAJ BJIArH B HHTErPaJbHOM BHIAE OTpa)KaeT pesy.lhb-
TAT B3dHMOJICHCTBHS BCEX 3JEMEHTOB BOJHOro OanaHca, CKJAaAbLIBalo-
werocs Ha jAanHofl Tepputopuu. [lokazanus TeH3HOMeTpPOB Kak Ol
(pHKCHDPYIOT MIHOBEHHLIH pe3yabTar, CAeACTBHE, HenpepuLiBHO Nporte-
Kawuax npoueccos. [Ipn Takos NeJOKEHHH MOMHO cuuTaTh Ge3pas-
JIHUHLIM, CKOJIBKO, HanpuMep, 3a JaiHLll OTPE30K BpeMeHH NOCTYNHJO
BOAbl ¥3 I'B B xopueoGuraemulii c/i0il moOuYBL, MOCKOABKY IOKA3aHNS
TEH3HOMETPOB B HMHTErpajbHOM BHIAE OTPamxaloT AOCTYNHOCTb NOUYBEH-
HOH BJarH, cojepixauefics HMEHHO B 3TOT OTPE30K BpeMeHH.

Hajee cnenyer ykasaTte Ha Heo6XOAHMOCTb TULATEIBHOIO IKOHOMMH-
qecxkoro obocnoBanusd 3(pPEeKTHBHOCTH opollenns numenno B Heuepno-
3emHoOill 3oue. Ecain B apHiHBIX 30HAX B YCJOBHAX BLICOKOIO BOIHOTO
AeuuNTa NOYBEHHONH BJAary OpoUIEHHE, B CYUIHOCTH, NMOMTH BCerja
SKOHOMHYECKH BHIroA#o, 1o B Heuepnosemuoil, no-eHanMoMy, aajieko
He Bceraa. Hanpumep, paGoramn I'. C. Basuikunoit [13, 15] nokasawuo,
UTO OpOUIEHHE KYKYPY3bl B A0JHHE p. MOCKBH BO BJaMHBle H cpeiHie
MO YBJAKHEHHIO TOAbLl YKOHOMHYECKH HEeBBIFOJHO; PacXoibl HA [0JHB
HE OKyNaloTesl HEBLICOKHMH MpHOABKAMM  ypoxas 3TON  KYJLTYpLI.
K sTomy najo 106aBHTb, UTO B NPaKTHKE HPPHTAUHOHHOIO CTPOHTE.Ib-
CTBA HMEJH MECTO «yBJeYeHHA», NPHBE/UIHEe K Ype3MepHOMY CTPOH-
TEJbCTBY IHAPOMEJIHOPATHBHLEIX COOPYMKEHHI TaMm, rae 6es HuX BHoJHe
MOXKHO 0GOHTHCB, TJle 3TO IKOHOMHYECKH HEpeHTabe/1bHO.

B uesom ke uenecoo6pasnocTb Opollents B psije pailoHos Heuep-
HO3EMHOH 30HL NOATBEpPXKIAeTcA NPAKTHKOH CeJMbCKOX038i1CTBEeHHOro
NPOH3BOJACTBA, B uacTHocTH, B Cerepo-3anaaubix obaactax PCOCP u
B [1puGanTniickux coserckux pecnyG/aMKax, rae B ycJOBHAX OpPOLLIEHHs
HEH3MEHHO NOJAYYAI0T BLICOKHE H YCTOHYHBLIE YPOIKaAH MHOTHX KYJAbTYp.

C 1enb0 HIMIOCTPALME [IPEHMYIIECTEA TEH3HOMETPHUECKOTO Me-
TOJ4d AHATHOCTHKH NOJHBA neped TpaaHUHOHHLIM METOA0M pPaccMOTPHM
Januble Mo 38 B pasiHUHLIX CJ0SX 2II0BHAALHLIX NOYB, NOJVYEHHLIS
BO BJIAMKHBIE rOJLI HA MEJHOPATHBHOIN chcreMe «[opku-2» (taba. 6.3).
HanGoaee mnoxaszatesbnul B 9TOM OTHOWeEHHH Aanuuiec 1981 r., mo-
CKOJIBKY B 9TOM rojly nposojuan nautogee yactHule onpeaesienns 38;
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o armocdepHOMY YBJAMHEHHI0 ITOT rOJ  OTHOCHTCA K  BJAaKHBIM,
2 moJHBE HekoTOpbix yuactkos (J/I) ne nposoanan pooOue, a Ha
OCTAJIbHBIX — OHH ObLIIH JaJeK0 He peryjisipHLIMH H NPHYPOUCHHBIMH
IpeHMyLIeCTBEHHO K HAUAIbHBIM (hazam pasBHTHA pacTeHHil.

Anaju3 TPHBEJCHHLIX JaHHLIX C YUETOM OC (raba. 6.1—6.3) u
3B, xapaxrepnsyiowux B w 0.7 HB (raba. 6.4), csuaereabcrayer
o ToM. uto 38 B caoe 0—20 cu aani0BHAABLHOI JYTOBOH CYTAHHHCTON
mouss (JI77) npumepuo B 60 % cayuaes cuuwaiorest a0 0,7 HB u

Tabauua 6.4

Janacel Baard (MM) B PasaHdHBIX CA0AX AAAWBHANLHBLIX NOYE,
coorpercraviounx HB (uncanteas) u 0,7 HE (3namenarens)

Caolt nountd, oM
Maowanka
0—2 0—30 0—350 50 1 00} 0— 100
JHT T3—T77 110—115 180—186 150—160 350—360
al—54 77—80 126—132 105112 242—245
1111 75—77 110—115 | 76—182 151—165 327—347
53—>54 77—79 123—127 106—115 200 —243
11712 68—T74 100—108 166—172 — e
48—52 T0—T76 116—120
ABIT T70—T74 105—112 164—171 132—140 296—311
49—52 74—78 115—=120 92—98 207—217

HuzKe. IlpamepHo To ke camoe MOXKHO ckasate H 0 38 B caoce 0—
50 em 37Ol NOMBHLI H O APYrHX THHAX aanwosuansubix mous ([TJ1 u
IAZ2), nexnovas ayroso-6osoraste, B nocaeaunx 3B aaxe B caoe
0—20 cm He onycKaloTCH HHXKE ONTHMAaJbHLIX 3HAYCHHI 33 HCKJKOYE-
HHEM elHHHYHBIX cayuaes. Ilpasaa, 3B B cace 0—100 cm Bo Beex
aJJIIOBHAMBHBIX MOYBAX TPaKTHYECKH He CHHMKAITCH 33 npejenul
onTHManbHOro ysaayiHenus. Ilockoasky 3B omnpegeasiy He uaue
OMHOIO pasa B JecATh CYTOK, TO JedHUHTH BA4rH, HMEBIINE MeCTO
B KOPOTKHE NPOMEKYTKH BpPeMeHH, MOTJIH OKa3aThCHl €CKPLITHIMH® BLI-
NaBlIHMH 3a 3TOT nepHoj ocaakamu. [losromy obGparuMes K uudop-
Mauu 0 Py, KOTOPHI onpeaesan He pexe 0JHOro pasa B ABOE CYTOK,
a B 3dCYLLIHBBIC NepHOJIbl — exeanesno (taba. 6.5).

AHaNH3 AaHuBIX STHX TabJHIL NOKA3LIBACT, UTO HE TOJLKO TEKYLLHe,
HO Jlaxe cpejinHe JAeKajHbie 3uavyeHna Py Hepeiko 0KasLBaloTes Hixe
VCTAHOBJAEHHBIX Py, Haxoasamuxes B vutepsase —20... —40 xllana
rayGune 10—30 cm or nosepxunocrn (cm. taba. 6.1). Jlaxe B avroso-
Gosotnoii nouse (caoii 10—20 em) B miose u asrycre 1983 r. [92]
HabJoAaeTcs noHHAeHHe NoTeHuHana saarn 10 Py, [Tockoabky Ha-
JHYHe moA3oancToro caof Ha rayomue 30—40 cm orpanHuuBaer pocr
KOpHe# B rayOHRy, TO, CICA0BATEABHO, H NOTPebJeHHE RAarn H3 HHKe-
JeXalux, ayque o080 AHEHHBIX CJIOCB MOYBLI SIBASCTCA OrpaniueHHBIM.
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STO BHITEKAET H3 TOIO MOJOMEHHH, B COOTBETCTBHH C KOTOPLIM CKO-
POCTb NOTOKA BJard M €ro IJOTHOCTh B 3HAYNTEJbHOH Mepe onpeje-
JSI0TCS HaJHYHEM HJH OTCyTcTBMeM OapbepoB Ha nyTH notokos [90].
HaoBHaAbLHBI TOPH30HT, a TAKKE MOA30JHCTHLIH H OrJeCHHBIC CJO0H
MouB #ABJAAOTCH HMeHHO TakWmu OGapbepaMi, onpefesiomluMy B J1dH-
HOM CJy4ae HHTEHCHBHOCTh NO/UNHTHBaHHA KOpHeOOHTaeMoro cJof
FPYHTOBLIMH BOAaMH. ‘

Orcioga umenno caoii 0—40 cm npeacrasader HanboNbBWINE HHTE-
pec W 3HavenHe ¢ TOUKH 3PEHHHA ONTHMH3AUHH BOJAHOrO peXHMA H
BaarooGecneyeHHocTH pacteHuit. CpaBHenHe AHHAMIKH NOTeHUNa a HA
ray6unax  10—20 wu 20—30 cM B pasnwX no4YBax CBHIAETE/IbCTBYET
0 3HAYHTEJbHOI HX CMHXPOHHOCTH, HECMOTPA HA TO YTO NMOJHB V4dCTKA
JIIT B ot roaut (1981 u 1983) He npoBOAMJH; NMOJHB APYIroH pPasHo-
BHJHOCTH 2TOH ajanwBHalbHOl nousu (f1J1) mpoBoanan JHIIb B 34-
CYLLIUBLIC MepHoAbL Madabimu  Hopmamu., Heperyaspuocthk mnonnsa
(BOpeKkH HALIMM peKoMeHJauuAM) oOycJOBHIE NOHHMKEHHe 3/eCh
noredunana go —60 n pame no —90 klla B nepsoli gexane HIOJA,
B MepBLX ABYX jgexkajax asrycra 1981 r. w B TeuenHe 3HaUYHTEIbHOH
yactH asrycra 1983 r.

M3 n310&eHHOro BhLITEKAaeT, YTO B OT/IEJbHBIE MEPHOALI BereTallni
(Laxke BO BiasKHLIE I'Ojlbl) NOTeHIMaJ BJArH B KopHeoOuTaeMoMm cJjoe
NouBLl CHHIKAETCS J10 anauenni nmke Pyp ChenosaredbHo, KOpHeoOH-
TaeMBIl CJI0H aJaNIOBHAJBHLIX [I0YB A0BOJIBHO YacTO XapakTepH3yercHd
BOAHLIM jcdhuunrtoM. ITO 10J0XKeHHE HE HaXOLHTCA B NMPOTHBOPEYUHA
¢ peayabTaraMu anaansa 3B u saementoB BoaHoro OGanaHca  (CM.
rJ. 4), NOCKOJbKY COACpPIKAHNE BJAry B MO4YBE JaeT HaM JHlb ollee
npejacTanJjenie o0 BO3MOMKHONH BJaroobecneqeHHoCTH pacTeHui, Toria
KaK NOTEHILHAJ — O peaJjbHOoll AOCTYNHOCTH HMEIOLIEHCH BJarm ¢ yue-
TOM [OCTOSIHHO H3MeHsoulnxcs ¢axTopos npupoaunoit cpennt. [lpw
5TOM BCE e T[JaBHAasg NpHYHHA 3aKJyaeTcs B HEPaBHOMEPHOCTH
suinajaenuss OC Bo speMmeni H no naowanan. Ecan 6m OC, nanpumep,
B 1981 r. Gblan pasHOMEpHO pachpelefientl B TEUCHHE BereTalnd
pacTeHHil, TO HX BHoJHe XBatHJ0 Ounl (Kaxk 3TO caeAyeT H3 aHajusa
Gasanca BJgard) 4as onTHMaaeHON BaaroobecnevCHHOCTH.

Cuusenne noTesHuHana BJIard B Jayroso-060710THOH NOYBE B YCJO-
BHSIX BHICOKOTO ctosHuAa [ B jgo 3uwaueHnii unume Pyp nabaiogaercs
jdax<e po Baaxnnie nepuoin. [TpHuMHB 3TOro sIBJACHHA 3aKJAIOYAIOTCH
B HECOOTBETCTBHH HHTCHCHBHOCTH NOTOKOB Baar# u3 I'5B 8 kopreoOu-
TaeMulil cJ0f nouBkl HHTEHCHBHOCTH Eg. B 3acyuiiuesie nepHofisl ¢ BH-
cokoii nucoasuueil KK Ovictpo cpabatniBaercs W npeicrasiaser coboi
CHJLHO BLIpazennyio <«nuaoobpasuyio» dopmy. Craomuoe crpoenHe
MOYBEHHOTO NPOMhUAs ¢ YEPeJOBAHNEM C/IOEB H NPOC/0EK pasjiHYHOro
TPAHYJOMETPHUCCKOTO COCTABA PE3KO CHIKAEGT CKOPOCTh KalHAJAAD-
Horo noabema '8 1 HHTEHCHBHOCTL HX moToxa. B annioBHaNbHOH nep-
HoBOil mouse OGaarogaps OoJgee uwacThiM NMOJHBAM B YCJIOBHAX panHo-
HAJBHOTO OPOLUCHIA, OCYLLECTRIIEMOro ¢ NOMOILbIO aBTOMATHIHPOBAH-
HOM CHCTEMBI, PACCMOTPEHHON BBIILE, 3HAYEHHA NOTEHIHA 4 B TEYCHHE
3THX JIET NPAKTHUECKH HE ONycKamoTcs HHMKe Pyp. pyras npHuHHa
saKJouaercss B o06pa3oBanui HA NMOBEPXHOCTH CYNECYAHOTO CJ10S NOUBL
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CHJBHO BhiCOXLIER npocoitkn (MyJabuH) TOALLHHOW 2—5 cM, uTO Cno-
coBCTBYeT YMEHBUICHHIO (DH3HUCCKOrO HCNAPEHHSA H COXPAHEHHIO BaalH.

Vposan ceJbCKOXO3SHCTBEHHBIX KYJLTYpP B Pas/iiuHbiX nousax i
B pasHbic TOJlbl BO BCEX BAPHAHTAX JOBOJILHO BLICOKHE (traba. 6.6),
oco0eHHO KYKYpy3hl # cBekas. [lpipalienne ypoxasa oT NOJHBA Ky-

Tabanwa 6.6

YpomadHocTb (1/ra) ceabCKeXo3ufCTBEHHBIX KYAbLTYD (I — npu noause,
Il — Gea noausa) Ha PRIAHYHBIX ANTHOBHAJNbLHBIX NOoYBax

Jlyrosan = Hepnono- Jlyronan
cy lj:llmm- :Lt‘lillmh:ll g ::l -;1;.9..1 I-:‘._- ;_-.rr;:-l.r::;
HH." I!IIE:‘.Hf.' A é 5 . IIL."'-] EE]EH li-']i'Tl'JllllHE
Con Kyantypa 2 || Fon Kyantypa
= N
o I ; | | I | I
1977 | Kykypysa | — | — |685|634 | — | 1976| Kywkypyza | 685)| 603| — | —
nggﬂa 360|330 — | — | — Crekaa — | — | 400 | 365
Tpasu — | — 1310290 | —
1977| Kykypysa | 701|681 — | —
1978 | Kykypysa | — | — | 729|694 | 250
1979| Kyxypysa | — | — |830|737|387]1978| Kykypysa | 724| 682 — | —
Cpekna 3801327 | — | — | — Csexaa — | 680 | 680|690
Tpapu 350290 — | — | 250
1979 Kykvpysa 700 | 650 — | —
1980| Kykypysa | — | — |730|721 | — . oy’ [ty :
Tpasu 350|330 — | — | — CaerJa 695 | 630
1981 | Kykypysa | — | — 670|663 2560|1980 Kykypysa | 720| 710| — | —
KEPTC)%;BJTI: — |215)| — | — | — Kaprogean | — | — | — | 190
Tpasu — | = | —|—=|270}
1981 | Kykypyaa | 678| 658| — | —
1982 — | — |8B0ls =
%gw 3?1;, 250 | 235 _E_u f - Kaproeas | — | — | — | 210
KanycTta 6701630 — | — | —
1982| Kykypysa | 700| 700| — | —
1983 | Kykypysa | — | — (810|747 | — Kaprofeas | — | — | — |240
Kapr b [260(240| — | — | —
Kanycra 6801610 — | — | — |1983| Kykypyaa | 821 730 —_
Tpashl —_— == |- Eﬂﬂl Kapmn%ma — | — | — |230

Kypy3ol naxoaurcsi B npegeisax or 10 no 22 %, npuuem MakcHMalb-
Hble NpHOaBKH HaOJI0AAIOTCA B 3aCYULIHBLEIE BEreTallHOHHBIE MepHOALI
HJH B TOAbl ¢ NPOAOJAHTENbHLIMH 3acyXaMH.

[Toasonst mrorm ananusa MarepHaja AaHHOTO pasjiena, MPHXOAHM
K caeaywouemy soisosy. Opowenne B HeueprnoseMHOl 30HEe OBOLLHLIX
H KOPMOBLIX KyJbTYP, @ TaKXe TPaB M eCcTecTBeHHbIX JYros (a B paje
Cayuaes H 3EPHOBLIX KyJbTyp) #ABjasercs uesecooOpasHuiM. Oauaxo
B CBA3SH € OTMEYEHHBIMH OCOOCHHOCTAMH NOYBEHHO-3KOJOIHYECKHX
YCJAOBHI, CBOMCTBEHHBIMH 3TOil 30HE, MOJHBH A0JAXHBL OHTb CTPOro
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nidepeHHpoBaHHbIMH, IPOBOAHTLCA MaabiMu HopMamn (20—30 mm)
H B COOTBETCTBHH CO CTPOro 0OOCHOBAHHBLIMH IpHEMaMH OpOLUEHH,
[Ipu 3TOM HEOOXOAMMO HCNOJbL30BATH TEH3HOMETPHYECKHH  METOA,
B OCHOBE KOTOPOrO JIEMAT 3HEpPreTHYECKHE NpeicTas/ieHus O noseje-
HUu Baarn B cucreme I'B—nousa—pactenne—arMocdepa. 10T METOA
NO3BOJSET NOJyYaTh (BHAABaTh) B HHTErpaJbHoH (OpMe HenpepLiB-
HYI0 HHGOpMAUHIO O JOCTYNHOCTH Bjaarn B KopHeoOHTaeMoMm cioe
nousbl. IIpH HCIIOJIL30BAHHH 3TOT0 METOAA OTHajlaer HEOOXOAHMOCTb
B TPYAOEMKHX OmpejejeHHsX TaKHX 3JEeMEeHTOB BOAHOro Gananca, Kax
3B, ucnapenne I'B, ropn3onTajbibleé NOATOK H OTTOK BJarH.

Opoienne paxe B ycaosuax HanboJgee ONTHMAJbHOIO €ro peAHMa
NPHBOAKT K PAAY HEraTHBHLIX 110C/A€ACTBHII, HANPHMED, K BLIMBIBAHHIO
H3 BepPXHHX NJOA0POAHLIX CJOEB MOYBH 9/ICMEHTOB NMHTAHHSA PACTEHHH,
KOTOpHIe TOCTYynaloT B ApeHaxusie n ['B. [lo cyllecTBYOUIHM NpOeK-
TaMm JpeHakubie BojAbl cOpachBalT B pEKH, O3epa, BOJOXpPaHHAHIUG,
YTO NPHBOJMT K 3arpAsHeniio okpyaiouleil cpeanl yaobpennsamn. [lo
pamuM jauusiM [109], aApeHaxHble BOALI MOTIYT COJAEpKaTh 0OJblLIOE
KOJHUYECTBO Pa3JHUHbLIX MHHEpPAJbHLIX JEMEHTOB, BEIMLITLIX H3 aJl0-
BHAJBHLX H JAEPHOBO-NOA30JHCTHIX CymecuaHnx noys. Cpejnee rojlo-
Boe KoauvecTso of0uWlero asora B JpeHa’kHblX BOAAx COCTaBafieT
23 mr/a, kaabuus — 122 mr/a, marana — 16,5 ur/a, sarpua — 12 mr/a.
Ilaske xaqaus, KOTophiM GEIHL JerkHe cynecyanble MoYBLI, COAEPHHTCH
po 4,2 mr/a. B Bopax p. Mockeu cojgepianne 3THX 3/IeMEHTOB BO
mMHoro pa3 meusue. C yuerom obbema JC cpefHHii roJ0OBOH BHIHOC
TOJIBKO MATH MHHEPaJbHBLIX 3JeMeHTOB cocrasjifer oxkono 320 kr/ra,
B TOM uHcJe: Kaabuua — 220 kr, obuiero asora — 40 kr, Maruus —
30 kr, narpua — 22 Kr n Kaaud — OK0J0 7 Kr/ra.

[Mockoabky HaTencupusle OC man nosausu HopMmoil Gojsee 30 MM
cnocoGHL NPOMOUHTHL JLOBOJILHO MOLLHBI ¢/0il nousel H o0pasosarh
CcTOK BOALI 8 [ B, HanGoJjee npHeMJeMBM BapHAHTOM PeryJjHpOBaHHA
BOJHOTO PeMHMa NMOYB ABJAAETCS, NMO-BHAHMOMY, /ABYCTOpOHHEe ero
pervanposanue, npu wkoropom JC ne cOpacwiBaior B rujiporpadiye-
CKYIO CeTb, @ MCNOJBL3YIOT AJst BHYTpHnousennoro opowenusa, C aroil
LLeJIbI0 YeThe COPOCHOro KOJIEKTOpa MEepexkpLiBaloT creuHa/ibHoH 3a-
CJIOHKOH, H JApeHaXHLie BOALI, cKanJupasch B HiKHel uactu 3A, no-
nojuswT H 3B kopHeobHTaeMoro ciof noussl. [lepHoa BpeMcHH, B Te-
YeHHe KOTOpPOTro AONyCcKaercd BbICOKOe crofnne [ B, posimedr ObiTh
OrpaHuyCHiLIM, MOCKOJBKY B YCJAOBHAX KaNWIJAPHOrO YBAAMKHEHHA
NPONCXOAHT HapylLIeHHE BO3AYUIHOrO peKHMa KOopHeobOHTaeMOoro cJiosd,
NPHBOARULEE K CHHIKeHHIO (DOTOCHHTETHYECKON ACATE/bHOCTH PACTCHHIL,

B Tex cayuasx. KOrja HCHoJib30BaHHe APEHAKHLIX BOJA HA BHYTPH-
MOUBEHHOE OpPOLLHEHHE MO KAakuM-anb0 NpHYHHAM HE TNpeAcTaBjafAeTcH
BO3MOMAHBLIM, NOCAelHHE Lenecoo0pa3Ho aKKyMYJAHPOBAaTh B CIEIHA/lb-
HBIX HAKOMWTEJSAX W BO3BpallaTh Ha NOJAA NYTEM MOBEPXHOCTHOrO 10-
JAHBA, HANpHMEp A0XK/AeBAHHeM. DTOT JKe BAPHAHT HKENaTejIbHO HCNoJb-
30BaTh H NPH BHYTPHIIOYBEHHOM MNOJIHBE KAaK JONOJHHTE.IbHBIH NpHEM
B CBA3H ¢ HeoOxoaMMOCThbIO nepuoinueckoro cOpoca rpyHTOBBIX BOJL
Ana obecneueHHs HOPMaJbHON XKH3HejleATe/IbHOCTH pacTteHnil. Pesep-
Byaphl CJE/YeT pasMellarb Ha OKpaHHax noJs, a X pasMepsl onpeje-
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asiores oobemom JAC. Ecam e pesepsyapnl pasMellaior Henocpei-
crpenno Ha obpabarbiBaeMbiX NJoWLaAsx, To HX HeoGXoauMo 3ar.y6-
JAfTh nod nosepxHocth noussl Ha 30—40 cm.

Taxnym o6pasoM, HCNOJAb3YA HAY4YHO 0DOCHOBAHHBLIC NPHEMEl Opolle-
HHA, @ TaKe JApPeHasKHble H FPYHTOBLIE BOAbLI AJA NOJHBA KYJAbTYD
MOJKHO NOYTH NOJHOCTbIO BO3BPAaTHTh PACTEHHAM 3JEMEHTHl MHTAHHSA,
BLIMBITHBIE H3 MOUYBBI, UTO Oyaer cnocoOCTBOBATL YMEHLILCHHIO 3arpsa-
HeHHA OKpyMaiouLell cpeibl H 3KOHOMHH ITOJHBHOH BOIBI.

6.5. Boisoaw!

|. B kauectse 3WauyeHuii noteHunasa sJjard, XapakTepH3YIOUIHX

HB, npunsate uurepBann Py: —5... —8 klla ans necuaubix —8...
15 klla ans cynecuansix, —10... —30 klla ana JaerkocyriHHHCTHIX,
—30... —40 xIla aaa cpeanecyrsuuneTeix 0 —40... —70 klla ans

TAMKENOCYIAHHHCTHIX H TAHHHCTHX nous. Onpejiesense BAAMKHOCTH
nouBs MO sMmUpHueckHM ypasHenusm oyHkunn (Py|W|) spasercs
AOMYCTHMBIM JiHIIB JAJA TeX YCJAOBHH, AJA KOTOPHIX OHH MOJY4YEHDI.

[TockoabKy mnoTeHUMaJ BJArH XapakTepHsyer AOCTYMHOCTH [Ou-
BEHHOIl BJATH AAsl PACTEHHE, TO JAONOJHHTEJbHEIe onpeiesenns 3B u
BJAAKHOCTH TOYB ABJAIOTCA H3JAHIIHHMH AJA HeJell JAHATHOCTHKH Mo-
ausa. HeoBxoanmul JiHille mpejiBapHTE/bHBIC HCCJEIOBaHHA, Hanpas-
JIeHHbIe Ha BHIABJCHHE KPHTHYECKHX 3HAuYeHHH MOTeHuHasaa, COOTBET-
CTBYIOLUHX Hauany cuumenna T/Ty uau HHMKHeN rpaniile ONTHMAJbHOTO
YBJAAKHEHHS 10YB.

[Tpu noeruikenun noxasanuit TeHanomerpon Py, HeobX0AHMO npo-
BOAHTL HNOJHBE: OFOPOAHBLIX H OBOWIHBIX KyJbTyp — npun —10...

—30 xlla, pactenuit mesopuros — B uHTepBase —30... —60 kIla.
Hurepsan norenumana saaru 0... —10 klla ykaswipaer na HeoOxo-
JAHMMOCTb NpeKpalleHns moausa, a uurepsaa —60... —85 klla — ma

TO, 4T0 AJA OOJbINHHCTBA TPABAHHCTLIX pacTeHHH HMewUiafdcH Baara
CTAHOBHTCH HEAOCTATOMHON N ONTHMaJbHON BharoobfecneyeHHoCTH
BOJAOH mocaeannx. B 3ToM uuTEepBaJe BO3IMOMHO NPOBOAHTH NOJHBLI
NJOJ0BBIX H BOOOLLE JPEBECHBIX KYJBTYP, OTAHYAIOUHKXCS raybokonpo-
HHKAIOWKUMI KOpHeBhIMH cHcteMami. B kauectBe onTHMaabHOll ray-
OHHbl yCTAaHOBKH TEH3HOMETPOB NpPH OPOLIGHHH PEKOMeH[oBaHbl [Ba
apyea: '/y n 3/4 rayOGunnl pacnpocTpaHeHns OCHOBHOH Macchl KOpHeil.

2. PaspaGorana u BHeipena B NPAKTHKY HPPHralHH aBTOMaTHYE-
CKaf CHCTEMa OPOLIEHHA CeJBCKOXO3SNNCTBEHHBIX KYJABLTYP, NO3BOJAI0-
Llas 3KOHOMHTb TPY/OBLIE 3aTPpaTul HAa o0CcaAyKHBaHHe MOJMBOB H TNpH
HX AHArHOCTHKH H olecneunpalonlas ONTHMAJbHLIE YCJAOBHA YBJANK-
HEHHUA NouUB M MOBLIUCHHE ypoKailiHOCTH KyJabTyp. Ha ocrose ycranos-
JEHHbIX :'IEII{DHUHE]J'E!UL‘T[‘E ABHMKCHHA BJAar"d B CHCTEME HD‘IHH—'PECTE-
H[lE—ETMGCq]EpEI r[pE",lE.'H]}lEE'IH] AdBTOMATHUECKAd CHCTéeMa noJaHBa []El-
CTEHHI TrpyHTOBLIMU  Bofamu. Jlewkyutelt cwiofi no nepenocy I'B
B KOpHeoOHTaeMmulii ¢./10fi NOUBH SBJSETCA FPAAHENT NOTEHLHAAA BAATH
B CHCTEME NOYBA—BO/d NOPHCTHIX KepaMH4YecKHX Tpy6—I'B.
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3. HeuepnoszeMHasa 30Ha CYULECTBCHHO OTJHYAETCH OT dPWIHLIX MO
HOYBEHHO-3KOJOTHUECKHM YCaoBHAM: Dojce BLICOKHM aTMOc(epHbIM
yBJAMKHEHHeM, MeHblleld rayObHHol NPOHHKHOBEHNSI B NOUYBY KOPHEBHIX
cHerem  pacrensil, OGoJbllell  nepecevyeHHOCTbI0 pesibeda MeCcTHOCTH,
NecTpoTOH NOMBEHHOrO TNOKPOBA H NOJACTHJAIOWMX IOPOA H APYIHMH
dbaktopamu. B 3THX yCJOBHAX JakKe HENPOJLOJIKHTEAbHbLIE 3aCyllIH-
BLIE NEPHO/L MPHBOAAT K BO3HHKHOBEHIIO BOJHOTO AeduunTa B Ma-
JOMOLLHOM  KopHeobuTaemom cjoe nousbl. OCo0enHoCThIO 3aCYULIH-
BBHIX MEPHOAOB SIBASETCSH PHYPOUEHHOCTH HX K HauadbHbiM (aszam
pa3BUTHA pacTeHHI.

Opomensie B Heuepiosemuoil 3one paja KyJabTyp, 0coOEHHO OBOUIL-
HbIX H Tpas, NpeicTaBjdiolleecs, Ha NepBLIH B3rnaa, HE TAKHM Oue-
BHAHBIM, KAK B apHAHLIX periosax, TakimKe sinjadercs 1eaecoobpasnniM.
(OHaKo B CBA3H ¢ pAAOM  0CODEHHOCTEH [OYBEHHO-3KOJOrHYECKHX
VCJOBHI 3TON 30HBI NOJANBL 3/1€Chb A0JKHLL OLITL cTpOro Audepen-
UHPOBAHHLIMH, MPOBOAHTLCHA MaJbIMH HOpPMaMH il B COOTBETCTBHH CO
CTporo 0ODOCHOBAHHLIME HMEHHO AJA JaHHOH 30HH npHemamu. Hawu-
Oosiee 3 PeKTHBHBIM METOJOM JHAIHOCTHKH NOJgNBa ABJIAETCA TEH3HO-
METpHUECKHH, B OCHOBE KOTOPOrO JejKaT HeprermueckHe npeacrasie-
HHS O nosedcHuu paarn B cHereme I'B—3A—pacrenne—armocdepa H
0 ee JOCTVIHOCTH IS PacTeHui.

4. Opowenue Goabwnmu Hopmamu (Oosee 30—40 mMm) o0yc.a08-
JHBACT BLIMLIBAHHE JIErKONOABHIKNBIX (hOpM MHHEPAJBHOIO I OpPraHi-
4eCKOIro NHWTAHHA pacTeHHil, YTO B CBOIO OUepelb, NMPHBOJHT K 3arpss-
HeHHIO OKpy:awoulel cpeibl yiobpenusmu. Cpeinsisd rojosas cymMma
BLIHOCA [APCHAMKHLIMH BOJaMH TOJbKO MATH MHHEPAJIbHLIX 3/I€MEHTOB
coctapaser oxoao 320 krfra, B TOM uHcae: Kaabuusa 220, oduiero
asora 40, maruna 30, Hatpus 22 u xkaaus okoao 7 wr/ra. 1aa ymens-
LICHHA HENPOH3BOAHTEbHBLIX NOTEpb YAOOPeHHH H 3arpHIHEHHA OKpY-
Kaoueid cpeibl ApeHaKHblH CTOK HeODX0IHMO aKKyMYJIHPOBaTh B Cne-
LHaJbHBIX HAKONUTENAX-pe3epByapax H HCNOJb30BATh €ro [1Jf 0po-
L€ HHs.
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191
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Moane 220, 225, 233, 236
[Moansnan soaa 13, 41, 229
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?I'iblﬂﬁ. 109, 110, 117, 123—126, 130,
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17
lMotok Baarn B8 noyse 10, 14, 17, 183,
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11, 247
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Ilporpassmeposanne ypoxan 216
INpoaykrusnas saara 55—58
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CooGoanan sueprua nG6ca 13—I15
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.
'El;atpnnn dasa nousw 6, 18, 76, 88—90,
8
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— mosnyxa 35, 62, 96—101, 137—
144
— nouss 56, 62, 96—101, 137—144
Tenanomerpu 13, 22, 23—26, 33, 48,
224, 231, 232, 233, 241, 248—250
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TenaocobecneyeHnocTs 95
Tennoobmen 95
TenaoycroitunsocTh pacreniit 197, 198,
218
Tepmorucrepeanc 97, 98, 110
Tepmognnamuka 112, 113
Tepmoaunamudeckuii Meton, noaxon 6,
12. 13, 21, 113, 184, 220, 224, 24]
Toamusa BoaHwmx naexoxk 121
ToyHoCTe H3IMepeHHA, METOA3, onpeje-
aenns 10, 24, 36, 41, 47, 48, 58, 82,
108, 199, 206
Tepmomerput 34, 95, 96
Tepmonepenoc 143, 181
Tpancnupauns aGcomornan 10, 189,
199, 200, 204—206
— pefiereatensHans 12, 204—210, .
215, 216
— KyTHKyaapHas 183
— oTHocHTeAbHas 11, 12, 20, 186—
200, 204—208, 210, 214, 215, 217,
224, 249
— noTeHuHasbLHan 12
— yeTbHunan 183

¥roa emaunpanna 43, 110, 106
— Hagaona OFX k aGeuucce 29, 63,
71, 79, 88, 116, 184
Vaeasas nomepxsocTs nousw 63, 75
Ynpyrocts BoasHoro mapa 15
¥porens rpyHTORWX BOa 9, 34, 44, 46,
48, 49, 138—144, 177—182, 203
Yeanka moysw 31
Ycranoska' TEHSHOMETpPOB B nousy 33,
34, 48, 224, 226, 228, 233, 249
Yerwuue 21, 183, 205, 217

PEHOMCHOJOHYECKHE 3aKonuw 5, 122
PuabTpauna soas 8 mousy 13, 27, 31

PuanTpauKoHnse noTokn Baarn 151,
158, 162
$uronenoa 11, 12, 124
PopMupoBanne Baari B nouse 145, 146,
155, 158
— rpyutosbix Boa 146—177, 182
— Apenamuoro croxa 164, 177, 182
Ppout mcnapenus saarn 237
— pposep3awda noysw 138—143
— CMAuYHBAHHA nouRrw 126
Gdynkuna 35, 109, 118, 193

Xemuaomurecuenuunn 194, 196, 218
Xumuuecknit notenuman soaw 6, 13, 14
XHUMHYECKHe 3JeMenTH n nouse 49
Aoaojgoycrofiyusocts pactenuit 11

Yerouunie kanuaaspw 109

Jpanotpancnupauus 13, 145, 154, 157,
180, 182, 186, 216
AKoslorHuecke rpynnst pacredmis 192,
198, 217, 218, 226
SKoaorudeckans cucrema 6, 11
SnekTpoasHmymas cuna 57, 58
DAEKTPONPOBOAHOCTL NOMBH 52
JnemenTtn Ganavca 9
— — BofHOro 9, 147, 153—156,
159—163, 248
— — TemaoBoro 9

IMOHPHIECKHE XAPAKTePHCTHKH 8
Sutponus 15, 99, 113
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