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Pykonucp yueGHoro nocobusi mo MesHOPaTHBHOMY NoU-
BOBEJCHHIO TMOCJe CMepTH aBTopa HChpaBjieHa W JOMNOJ-
HeCHAa B COOTBETCTBMH C 3aMeuaHHAMH DelleH3eHTOB Hayu-
HbIMH COTPyJHHKAMH 104BeHHO-MeJIHOPaTHBHON NabopaTopuu
BcecoiosHoro HayuHO-ucC/1€10BAaTENbCKOTO HHCTHTYTa THA-
POTEXHHKH M  MeNHOpauuu, KaHAuMJaTaMH  CesibCKOXO-
35MCTBEHHBIX HayK:

B. A. EmenbsuosuiM (ran. I—V, XV, XVI u pasgen
0 npocajouHocTH rpyHros ra. VIII),

JI. @. Mamanunoi (rn. VI, VIII, IX, X),

O. B. lllanosanosoiét (ra. XI, XIIl u pazgen o6 a¢pdex-
THBHBIX pa3mepax mouBeHHbX mop ra. lll),

K. H. Wuwkossim (ra. VII, XII).

[nasa X1V—Mertoabl paiHOaKTHBHBIX U3JyueHUI M HHe
AMKaTOPOB B MOYBeHHO-MeJHOPAaTHBHLIX HCC/eAOBAHUAX—
HanucaHa B. A. EMenbsiHOBHIM 3aHOBO.



NMPEAUCJIOBHE

3ajaun HaCTOSILIETO PYKOBOJACTBA COCTOSIT B TOM, 4YTOObI
CJylIaTe M MEJIMOPATUBHBIX BY30B U MeJIMOPATHBHBIX (aKyJib-
TETOB CeJIbCKOXO351MCTBEHHbIX BY30B NpPH NpPOXOXKAEHHH Kypca
MeJIHOPaTHBHOIO NOYBOBEJEHHSI CMOIJIH TNPaKTHUYECKH OCBOUTDb
MeTOAbl OnpejesieHHs BaXKHeHUIHX ¢ MeJHOPaTHUBHCOH TOUKH
3peHHs BOJHO-(PU3UUECKUX U XUMUUECKHX CBOICTB NOYBLI U NpH-
MEHHTb NOJy4YeHHble JaHHble AJSi MeJHOPaTHBHOH XapakTepH-
CTHKH TOYB.

M3yuenne BogHO-(pH3HUECKHX U XUMHUYECKHX CBOHCTB MOYBHI
HeOOXOUMO ISl pallHOHAJIbHOrO NPOEKTHPOBAHHSA OPOCHTEJIb-
HblX ¥ OCYLUMTEJbHBIX CHCTEM, MX 3KCIJiyaTalUH H peryJjupo-
BaHHA BOJHO-BO3JYLUHOFO M COJIEBOrO pex<uMa IOYB B YCJO-
BUSIX MeJIHOpaluil, a OTCIOfa U peryJjJHpoOBaHHs BCErO KOMIJIEK-
ca JMHaMHYeCKUX NPOUECCOB NJOAOPOAHS NOUBHI.

B opocutenblibix MenHopauusx 6oJblioe 3HaueHHe MpHOO-
peTaloT BONPOCH! 3aCOJIeHUsT U COJIOHIEBATOCTH NOYB. 3acoJjieHue
IpH 3TOM He siBJsieTCsl B OOJIBUIMHCTBE CJy4yaeB NPHPOJHLIM
CBO/ICTBOM MOYB, OHO BO3HHK4eT B pe3yJbTaTe HENpPaBHJbHOIO
opolueHus. PelieHye 3ajjaun npeaAynpexxieHUs U paluoHaabHOR
60pb0Obl C pOLIECCaMU 3aCOJIeHHST U COJIOHIIEBATOCTH NPH MeJIHO-
pauuu sIBasieTcsl KpynHelilell X03sHCTBEHHOH H, cjefoBaTelb-
HO, HaYy4HO-HCCJe[loBaTeabCKOH npobsemoil. B coorBercTBHM
C 3THM IPH H3y4YeHHH COJIEBOrO COCTaBa MOYB W MpPOLECCOB
3acoJieHHsl, BO3HUKAIOMUX NpU MeJHOpaluHd, CTaBHTCA 3ajaua
HalTH Haubosee palHOHA/bHblE METOjbl MO NpeyNpexKAeHUI0
1 6opb0e C 3THM BpEJHbIM SIBJEHHEM.

B npsimoii cBSI3M ¢ U3J103KeHHBIM CTOUT COBEPIIEHHO CBOEBpe-
MeHHasl NOCTaHOBKa BOMNPOCa O MeJIMOPAaTHBHOH OILlEHKe MOYB,
CneunpuyHOCTb 3TOH MNOCTAHOBKH 3aKJIOYaeTcsi B TOM, YTO
C MeJIMOPAaTUBHOH TOUKH 3peHHS Mbl HE MOXEM OI'PaHHYHTbCS
OLIEHKOH TOJIbKO UCXOAHBIX CBOHCTB NOYBBI, HEOGXOUMO Npesy-
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CMOTpeTb HalpaBJjeHHe U TEMIbl TeX H3MeHeHHH, KOTopble OYAYT
OCYIeCTBJATbCS B NoyBe nocsie Meauopauuit. Ilporuos 6yny-
Ilero pasBUTHSI NOYBOOOPA30BaHUS SIBJSETCS pellarolUM KpHU-
TepHeM B MeJMOPaTHBHOH OLEHKe IIOYB.

B ocHOBY Me/iMOpaTHBHOM OLEHKH NOYB JOJXKHbI ObITh 110J10-
KeHbl XapaKTePHUCTHKH CaMOH MOYBbI, YCJOBHH ee 3ajeraHusi
¥ HamnpaBbJjeHHus OYAYIIEro X03siiCTBEHHOIO M MEJHOPATHBHOTO
pexxuma Tepputopun. Orciofa odopMHaach MbICIb O Heo6-
XOAHMOCTH TNPH NPOXOXKJAEHHH Kypca MeJHODaTHBHOIO IOYBO-
BeJleHHs] 3HAUHTeJbHOro paclivpeHust n1abopaTopHbIX Hccie-
JoBaHull, KaK B LeJsIX BbISIBJEHHS OCHOBHBIX JAMHAMHUYECKHX
1IpOLECCOB, BO3HHUKAMIMX NMPH MeJHOpauuH, TaK U B Leasx
HCMIONb30BaHUA METOJOB HCCJIEfOBaHHUSl, HaHbosee yJOBJe-
TBODPSIIOILUX BONpOCAM MeJHOPAaTHBHOIO feJa.

[TpoxoxjeHHe TeOPETHYECKOTO Kypca MeTHOPaTHBHOIO
NOYBOBEJleHUS U NpaKTHyecKasi NpopaboTKa pe3y/bTaToB OMbl-
TOB JlalOT BO3MOXHOCTb CJyluaTe/siM 0oJjiee IIHPOKO H OOBEK-
THBHO pPacCMOTPETb COBPEMEHHOEe COCTOSIHME HallUX 3HaHUH
O MeJIMOpaTUBHBIX CBOMCTBax MoYB U 6ojiee KOHKPETHO OpHeH-
THPOBaTb MOYBEHHO-MeJHOPaTHBHbIE HCCJEJJOBAHHSA, MPOBOASA-
IHecss NPH BCEX MeJHOPATHBHBIX H3bICKAHHUAX.

D10 CcO3/aeT NMpPEeANOCHIIKY BbINyCKa HHXKeHepOB-MejHopa-
TOpPOB, NPABHJIbHO OPHEHTHPOBAHHBIX B BOIIPOCAX B3aHMOCBSA3H,
CYIIECTBYIOImIEH MeX/y HHXKeHepHbIMH MeNHOpauuaAMH H I0u-
BaMH, Ha KOTOPBLIX 3TH MeNHOpalUH OCYLIECTBASIOTCS. DTO
obecrnieunt Gosiee IHPOKYIO H TECHYIO CBfA3b MeXAy NPaKTHKOH
MeJHopauuii 1 HayKo#H O MouBe, YTO MOCJAYKHUT B JlajbHefileM
pasBUTHIO, YrayOJeHHI0 H KOHKpETH3alMH OCHOBHOMH npobie-
Mbl MeJHOPaTHBHOH TNepejesKH NPHPOAHBIX NOYB B COOTBET-
CTBHH C TpeOOBaHHUAMHU HalLero COLHaJUCTHUECKOTO X035/ CTBa.



I'masa I

MEXAHUYECKUH, MUKPOATPErATHbIA
U CTPYKTYPHbIA AHAJIM3bI MOYBbI

[TouBa, ¢ TOYKHM 3peHHS ee JHUCIEPCHOrO COCTOSIHHA, CJla-
raercsi U3 MHHepaJbHbIX, OpPTaHO-MHHEpaJNbHBIX M OpraHHye-
CKUX YaCTHI, pasjMyHOH KPYNHOCTH, pa3jiMUHBIX 1O MHHepa-
JIOTHYECKOMY M XHMHUYECKOMY COCTaBy, 06JajlalolluX pasJiuu-
HOH aKTHBHOCTbIO B OTHOLIEHHH NpPOTEKAIUUX B IOYBe (u3Hu-
KO-XMMHYECKHX M OHOJIOTHYECKHX IPOLECCOB.

3ajauelft MexaHHueCKOro (rpaHyJiOMEeTpHYECKOro) aHaju3a
NOYBHI SBJISIETCS pasjleieHue TBepJoil ¢asbl ee Ha TpyYMNbl
(bpakuuy) MeXaHHYECKHX 3J1€MEHTOB MO MX KPYIHOCTH NyTeM
NpPOCEHBAHHUsI HA CUTaxX W MO CKOpocTH majieHus B Boje. Coot-
HOLIlEHHe TaKUX I'PYNN MeXAy co6oit AJf JaHHOH NOYBH U JaH-
HOTO OTpe3ka BpeMeHH mNocTOsiHHO. OHO H3MeHsleTCS JIULUb
NoJ BO3/efiICTBHEM JIIHTEJIBHBIX IMPOLECCOB, TNPOTEKAOMHUX
B NpHpPOJE, B YACTHOCTH NOJ BJHMSHHeM BblBeTpuBaHus. Ha
MEJNHOPHPYEMBIX 3eMJIIX 3TO COOTHOIIEHHE MOXKeT H3MeHATbCA
TaKXe B pe3y/bTaTe NPOHHKHOBEHHS B MOUBY MesabyaHlIMX
MeXaHHYECKHX YacTHIl, MOCTYMAMOUMX C OPOCHTEJbHON BOJOH,
M BCJIEJICTBHE IepeMelleHHsT MeJbyalllInX YacTHYeK NOYBHl U3
BEDXHHX TODHM30HTOB B HUXXHHE TOKaMH IpocauHBaromleiics
BOJbI.

BaxkHbIM IoKa3aTesieM XapaKTepUCTHKH HCIIePCHOTO COCTOSA -
HHS [OYBBI SIBJSIETCSA TAKKE MHKPO- 1 MaKpoarperaTHelii cocraB
ee. B ecrecTBeHHBIX yCJIOBHAX B NIOYBE MEXAHHUECKHE 3/1eMeHThI
COeJIMHEHDBI B CJIOXKHYIO CHCTEMY MHKPO- M MaKpOarperatos pas-
JHUYHBIMH KJESILIUMH M LEMEHTHPYIOIUMH BellecTBaMu (pasHo-
o6pa3sHble KOJJOHJajbHble MHHepaJjbHble H OpraHHYecKHe Be-
IeCTBa, M3BeCTb, THIIC M JpyrHe COJH).

B 3aBucuMocTH OT pakTOpPOB, CO3[AIOMIMX arperartbl, OTHO-
HIeHHe UX K BOJle pa3nnyno. ONHH U3 HUX pacnJbIBalOTCA, APY-
rue, Hao6OPOT, MJIHTEJbHOE BPeMS OCTAIOTCS B BOAe yCTOMYH-
BbIMH N0JIQOHO MeXaHH4eCKUM 3asieMeHTaM. [Ipumepom HeycTodi-
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YMBRIX arperatoB MOTYT CJYXXHTb arperartbl, NpeAcTaBjieHHble
FIMHUCTBIMM YaCTHYKaMH, CKJeeHHBIMH MeXny cobofi consmi,
BbiNaJaBIUHMK H3 NOYBEHHOTO PacTBopa NPH yBeJHUYEHHU €ro
KOHUeHTpauMHd. TakiKe HeyCTONUYMBLIMH SIBJISIIOTCS arperarh,
BO3HMKalOllHe TIOf BJHSHHEM KOAaryJjsiiud TOYBEHHBIX KOJ-
JIOMJOB 3JIeKTPOJUTaMH. IDTH arperarbl pas3pywlaioTcsi, Kak
TOJIbKO 3JIEKTPOJIMT BbILIENAUHBAETCH W KOHLUEHTpaUHUs ero
CTAHOBMTCH HHXKe 3JIEKTPOJUTHYECKOTO IMOPOra KOaryJsiluH.
C ppyro#t cTopoHBI, arperartbl, BO3IIMKAIOLUIME NYTEM CKJEHBa-
HUSl MeXaHHYeCKHX YacTHUeK T'YMYCOBbIMH KOJIJIOHJaMH MNpH
HacblLleHHH NOIJIOIAILEro KOMIJIEKCa 3THX KOJIJIOHJOB JBYX-
BaJIEHTHBIMH KaTHOHAMHM, OKa3blBaIOTCA BecbMa YCTONUYMBLIMH
K paspyliarollleMy Bo3[eHCTBUIO Bojbl. Bojompounsl u arpe-
ratel, obpasoBaBllHecs IMOCPEJCTBOM CBSI3bIBAHHUSI MeXaHHue-
CKHX 3JIEeMEHTOB MeXJly co00fl ApyruMu LEMEeHTHDPYIOHMH Be-
IIeCTBAMH, HEpPacTBOPUMBIMH B BOJIE.

B cBoio ouepepb, arperaTl, CBsS3bIBasiCb Mexjay co0oii,
MOI'yT jaBaTb OoJjiee KpYINHble arperatsl BTOPOTO, TPETHErO
U ApYTHX MOPSJAKOB B pa3jMuHOl Mepe yCTOHUMBBIE K JUCHEp-
THPYVIOLIEMY JIefiCTBHIO BOJbI.

Mtuorue BaxHeilllide ¢ MeJMOPATHBHOMN TOUKH 3pEHHS BOJHO-
¢dHu3nyeckue CBOHCTBAa MNOYBBI — BOJOIPOHHIIAEMOCTb, BJa-
roeMKOCTb, KalHaJAsipHOCTb U ApyTHe —HaXOAATCA B (DYHKLUO-
HaJIbHOH CBSI3M He TOJIbKO C MEXaHUYECKHM, HO ¥ C arperaTHbIM
cocraBoM MNouBel. [losToMy wn3MeHeHue arperatHoro cocraBa
NoyYBbl OOLIYHO BJieyeT 3a cOOOM W H3MeHeHHe ee BOJHO-PH3HUe-
CKHX CBOHCTB. B ecrecTBeHHBIX YCJIOBHAX arperaTHblil coctas
NOYBHl BeCbMa M3MeHYHB BO BpeMeHH. MI3MeHUHBOCTb arperatoB
MOXET HATH KaK B CTOPOHY HX H3MeJbueHHs (IHCNeprHpoBa-
HYe TIOYBbl), TaK U B CTOPOHY YKPYMHEHHs arperaros.

H3meHunBOCTb arperatHoro cocraBa oOycJOBJieHa BAHSHHEM
TaKHX NPFIMBIX WJIH KOCBEeHHBIX (aKTOPOB, KaK TeMreparypa,
BJIAXKHOCTb, MEXaHHUECKOE JlaBjIeHHe KOPHEBOH CHCTeMbl pacTe-
HUH, KoJiec CeNlbCKOXO03sIHCTBEHHBIX MAlllMH, U3MeHeHHe coCTa-
Ba MOIJIOLIEHHBIX KATHOHOB, MHKpoOHoJOruueckas peftesib-
HOCTb B NOYBe U T. A. B MenHopaTHBHOUN NpaKTuKe jeHCTBHe
BOJIbI, 6HOJIOTHUECKHX TPOLECCOB U 3JIEKTPOJHUTOB HA AMHAMHY-
HOCTb arperaTtHoro COCTOSIHUSI MOYBBI HMeeT IpeHMYIIeCcTBeH-
HOe 3HaueHue.

Bona, nopaBaemMast Ha opolaeMoe IoJie, MOXKET KOpPEHHBIM
006pa3oM M3MeHHTb arperatHblil COCTaB MOYBbl KaK C KOJHYeCT-
BEHHOI1 CTOPOHBI, TaK H C KauecTBeHHOM, B 3aBHCHMOCTH OT BOJO-
NPOYHOCTH arperaTtoB, T. €. HX CBONCTBA NPOTHBOCTOATb pas-
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pyuaiomemy AeficTBuio Bofbl. [Tostomy, uToGbl CyauTE O BOAO-
(bu3MYeCKU X CBOMCTBAX NOUBbI HA OCHOBAHHHU arperaTHoro cocra-
Ba, HeoOXOJHMO YYHTBHIBATb HAJHYHOE COCTOSIHME arperaToB
B MOYBe M 3HATb JAMHAMHKY 3TOr0 arperaTHOro COCTOSIHMSA BO
BpeMeHH KaK C KOJHYECTBEHHOH CTOpOHBI, TAK M C Kauyecr-
BeHHOH.

3ajauell MHKpoarperaTHoro aiajn3a MouBbl ABJAETCA pas-
JleseHne TMoyBeHHOro obpasua Ha ¢hpakKUUM MHKpPOArperaToB.
OGbLIYHO 3TO OCYLIECTBJSAIOT NPH NOMOIUH CHUT M IO CKOPOCTH
najeHusi MHKpOarperatoB B CT0j10e CIOKOHHOH BOJbI.

MEXAHUYECKHMI AHAJIM3 MOYBbI METOJOM NMUMNETKH

[Ipn npoBejeHHH MeXaHWYECKOrO aHalW3a TNMOYBLI TIpeXe
BCEI'0 OTAENSIOT HA CHUTAaX CKEeJIET ee: KaMHH, KPYMHbIA NECOK
u 1. &. st aToro 6epyT cpefiHioo Npo6y BO3AYLIHOCYXOH MOUBbI
BecoM 200—500 r, B 3aBUCHMOCTH OT KOJIHYECTBA KPYTHbBIX 3Jie-
MEHTOB M04Bbl: 4eM GoJiblie KpYMHbIX 3/eMeHTOB, TeM 6O/bILYIO
GepyT HaBecKy, H HaobupoT. Takasi HaBecka B 3HAUMTEJbHOH
Mepe TapaHTHpYyeT MojiyueHHe AJsi aHasnH3a cpefHero obpasua
TMOYBbI, B KOTOPBI BXOASIT BCe MeXaHWYeCKue sneMeHTHl. B3s-
Tylo cpeanioto npoly yacramu npumepno no 100 r mpoceusaioT
yepe3 MHJAJAMMeTPOBoe CHTO. [louBeHHble KOMKH, C TPYIOM
nojjaioliecs pasjaBiuBaHHIO PE3UHOBBIM NECTHKOM, pasfu-
BaloT B CTYMKe JepeBAHHbIM mNectHkoM. [lpoceuBanue mpo-
JIoJKaeTcs 10 TeX Nop, NOKa Ha CHTe He OCTaHeTCs CKeJeT Iou-
Bbl: NI€COK, XPAIl, KAMHH C MPUCTABLIHMH K HHUM TJIMHHCTbIMH
yactuuaMmi. JIis OTAesleHHS TJIMHUCTBIX YacTHL OT CKeJsieTa
NOYBbl €ro MepeHoCAT M3 cHTa B ray6okvio (aphopoByi0 HIH
3MaJUPOBAHHYIO HYalUKy, MPHJAMBAIOT BOJbl CTOJbKO, UTOOHI
cojfiepKHMoe B uHallike OblO MOKPHITO cjaoeM Bofbl 3—4 cM,
¥ KUOATAT | yac Npu TNOCTOSHHOM IOMEIUHBAHHMH CTeKJISTHHOM
najoukoil. [Jocsne KunsiueHHST MYTHYIO JKHAKOCTb CJIMBAIOT
B 4YallKy M BbIMapuBaloT. Tak TMOBTOPSIOT HECKOJBbKO pas,
noKa He HayHeT CJWBaTbCA uucTas BoAa. OcCTaToOk MNOCJeE Bhl-
NapuBaHUs pacTHPalOT pE3WHOBBIM IECTHKOM W PaBHOMEPHO
pacmpelensioT B ofuwel macce MOYBBI, MpOMyLIeHHOH uyepe3
MHUJIIUIMETPOBOE CHTO.

M3 nousbl, MpocesiHHON uepe3 MHUJJIHMETPOBOE CHTO, GepyT
HaBeCKy 5—O6 r pas onpeleseHHs THIPOCKONHYECKOH BOJBI.
OTMbITblE OT TPUCTABLINX IVIHHUCTBIX YaCTHIL 3JieMeHThl CKeNeTa
TNOYBbI BbICYIIHBAIOT U MPOCEHBAIOT Yepe3 CEePUI0 CHT C AHaMeT-
pom otBepctuit 10—5—3 u 1 Mm. OcraBlinecss Ha cuTax sJe-
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MEHTbI CKeJleTa M0YBbl B3BELUHBAIOT U BbIPAXKAIOT HX KOJHYECTBO
B NPOLIEHTaX K B3ATOH HaBeCcKe cyxo# mouBbl. [lecuanble xe
4acTUlBl, NMpolie/illive NMPH POCEUBAHUH CKeJieTa NMOYBbI Yyepes
MUJIUMETPOBOE CHTO, NPUCOEAHHSIIOT K O6Lied Macce MOYBHI,
NPOCEAHHON Yepe3 3TO CHTO.

PesysbraTel (pakIHOHHPOBAHUS CKeJeTa NOYBbI 3afHChi-
BaloT 1o dopme.

CkeneT nousw (B NMpouEHTax K B3sTOH npoGe)

>-10 MM | 10—5 MM | 5—3 Mm | 3—1 MM <1 MM

Hanbuefilunil aHaqu3 OCYWIECTBAAIT METOAOM 10 u-
NeTKH, OCHOBAHHbIM Ha 3aBUCHMOCTH CKODOCTH TajieHHs
YacCTUIL B CHNOKOHHOM BOJE OT UX KPYNHOCTH.

CxopocTb nmajeHusi yactTun B Boge. Ilajenue yactuu B cno-
KOH110i BOjie coBepluaeTcs MOJ BJAHSHHUEM [BYX CHJI: CHJIbI TSXKe-
CTH W CHJIbl COTIPOTHBJIEHHS Cpefibl, B KOTOPO# NpPOHUCXORHT
najeHue.

ITpod. Crokcom st onpefieieHus: CKOPOCTH MajleHHsl Wapo-
06pa3HbIX YacCTHI B CNOKOHHON BOJe TEOPETHYECKH BbIBEJeHa
caepyviomas ¢opmyna:

U:2f2 (p ~PH.0) &
O
rie v—CKOpoCTb MNajileHusi vacruy (B cM/cek);
g—yckopeHte cuabl Tsxectd (981 cm/cex?);
r—pajuyc dactuubl (B CM);
n—YyJeNbHbI Bec MOYBbl ([OUBEHHBIX YacTHI);
Ph,0—YACIBHBIH Bec BOABI TpH %
—Bsi3KoCcTb BOJbl npH £° (taba. 1).

(cM/cex),

Ta6auwuna 1
BA3KOCTb BOAB 7 B 3aBUCHMOCTH OT TeMmnepaTypbl

[ ‘ n

t° n
| i
15 0,01165 . 21 0,00997
17 0,01102 23 0,00950
19 i 0,01048 25 0,00907

[To Crokcy, conpoTuB/eHHe XHUAKOCTH 5 ABHXKYILErocs
CO CKOPOCTBIO U 11apo0GpasHOr Tesla BelpaXaeTcst Yepes Kodd-
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GUUMEHT CONPOTUBJIEHUS % = 6mrv, Ilie 1-— BSIBKOCTb BOAMI,
r — paguyc yactuubl. Eciv B JaHHOM cayyae BHXKYyLIeH CHIIOH
SIBJISIETCS] CHJIA TSXKECTH M NPH 3TOM JOCTHIHYTa TOCTOSIHHAS
CKOPOCTb TaJieHHsl YacTHll, TO MOXHO Hamucarth:

4
6mqrv=-3— wrd (p—PHy0) &

npeoOpa3oBaHue 3TOH 3aBHCHMOCTH IpHBeleT K QopmyJe
Crokca:

2rg
U="5 (P—Pm.0)-

dra GopMysia MHOTOKPATHO NpOBepsjach SKCNepPHMEHTAJb-
HO U B HaCTOSsIlIlee BpeMs IPUHSATA B MEXYHapOAHON NpaKTHKe.

®opmyna Crokca BbIBOAUTCA U3 MPEANONOXKEHHUs, 4YTO:

BA3KOCTb XKH/KOCTH MOCTOSIHHA, a 00BEM KUJIKOCTH Heorpa-
HUYEHHO BEJIHK;

BCe YaCTHLbl HMEIOT OIMHAKOBBIN Y/eJbHbIH Bec, 1mapoo6-
pasuyo GopMy U BeJHKH MO CpPaBHEHHIO C MOJIEKYJaMH XHA-
KOCTH;

CKOpOCTb MajieHUs YacTHll MaJa;

NP NaJeHUH YacTHI{ CUEeMJIeHHe MeXY HUMH H KHJIKOCTbIO
OTCYTCTBYET.

BBujy TOro, uTo NOYBeHHble YACTHLBI He 1AapooOpasHbI,
a uMeloT pasHoobpasHylo GopMy, HeKOTOpble aBTOpbl MpepnJna-
raroT BBoAuTb B opmyay Crokca koahduuueHT He %/y, a ApY-
roit (Apxanrenbckuii—0,15, Bacuabes—0,18, Acranos—0,20).

®opmyna Crokca NpakTHYECKM NPUMEHHMa JJIs 4YacTHIL
¢ nuametpoM ot 0,1 1o 0,0001 mm. Ins onpefiesieHHus1 CKOPOCTH
najenus yactuil xkpyndee 0,1 MM Occen BwiBes GoJjiee o6LLYIO
dopMyny cjenyiouero BHja:

_‘— C%"l‘ ‘/(%)24"”02
- 2

v cM/cek,

rae
8 " _16 P—PHy0
= o g 22C
3PH,0 21 PH.0
(6ykBenHble o6o3HaueHHsT Te Xe, uto U B dopmysne Crokca).
Brluncnentsle no gopmyJie qHaMeTpbl YaCTHIL JaXKe JJIsl OTHO-
CHTeJIbHO BBICOKHX CKOpOCTelt (2 cM/ceK) XOpOLIO COBMNAfaioT
¢ 3KCNEPHUMEHTAJbHBIMH ONpefesieHHsIMH.
Bennuunoit p u3 dopmyast Crokca nosb3yrorcsl NpH Mexa-
HHYECKOM aHasu3e MOYBHI, KOrja B BOje MajaloT M30JHUPOBaH-
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Hble MeXaHHYeCKHe 3JieMeHThl. B NpOTHBOMOJIOXKHOCTL 3TOMY
NpH MHKpOarperaTHOM aHajH3e B COCTOSIHUH MajleHHst Haxo-
ASiTCsl arperaTul, 06/1a/jalolHe HEKOTOPO# NOPO3HOCTbIO (MHKPO-
NIOPO3HOCTLIO), 3aMOJHEHHON BO3y XOM. OUeBHHO, YTO CKOPOCTh
nafelHst UX onpejesieTcss He YAJdbHBIM BEeCOM, a OOBEMHBIM,
KOTODbI Mellblue yJeJbHOrO Beca, H, CJieJ0BaTelbHO, CKOPOCTh
nafeHus ux OyneT MeHblueil, 4eM BbIYHCJeHHAf N0 dopMyJe
Crokca. [l NpoBepKH 3TOTO MOJIOXKeHHS OblIM INPOBEJEHbI
MHOTOUHC/IEHHble MpsSIMble H3MEpeHHs CKOpocTeH mnajeHHsi
B cronfe CNOKOHHOH BOJABI MHKPOArperaToB C IOMOILbIO
creuuasnbHoit Mukpockonioit ycranoBku (C. B. Acranos).
Pe3ynbTaThl u3MepeHHuil NokasasH, YTO CKOPOCTb NajeHUs MUK-
poarperaTtos 3HauMTeJbHO YCTyNaeT CKOPOCTH NajileHHs] Mexa-
HHMYECKHX YacTHL, IpHYEM YCTaHOBJIEHO, UTO YeM KpyIHee MUK-
poarperaTsl, TeM OTKJOHeHHs OoJblie, ¥, HaobopoT, y GoJiee
MeJIKHX MHKpOarperaToB CKOPOCTb MNaleHHs npuOauKaeTcs
K CKOPOCTH NaJeHHS 3JIeMEHTapHbIX YacTHI.

Ilpn KakgoM MHKpoarperaTHoM aHajH3e B CYCNeH3HH
BCerjga OfHOBPeMeHHO NPHUCYTCTBYIOT KaK MHKpoarperarsl, Tak
U MeXaHHUeCKHe YacTHIIbl (B pa3HbiX MOYBaX B Pa3NHUHbIX COOT-
Howenusx). Tlostomy nnst pacuera cKOpOCTH MajieHUs Hesib3si
NoJb30BaThbCA HH YHeNbHbIM BECOM 4YacTHI, HHM KaKHM-JHO00
OJIHHUM 3HaueHHeM 0OBEMHOTrO Beca, a LiesiecooOpa3Ho HaliTH HeKo-
TOPYIO CPEIHIO BeJHUYMHY. DTa BeJMUYHHA MOJNYYHTCH, Kak
noKasaun HccielCBaHHA, eCJIM pacyeT CKOpocTell MajieHHst MHK-
poarperatoB NpoH3BOAHTb Mo dopmyJe:

p 2137 (P —Phy0)
h 1

Bykeennbie o6o3nauenus Te xe, uto U B dopmyse Crokca.

Mpunuun metoaa nunetku. [Ipepnonoxnm, yTo y Hac nmeeT-
Csl paBuOMepHast B3BeCb MEeXaHHUYECKHX 3JIeMEHTOB HJIH MHKPO-
arperatoB nousbl B Bofle. KoHueHTpauus 31oii B3BecH OyJer
paBHa Becy B3ATOH CyXoil HaBeCKH, JeJeHHOMY Ha 00beM BOJHI.
CnepoBatesnibHO, B KaXJOM KyOHYEeCKOM CaHTHMeTpe 3TOMH
B3BEeCH B HauajibHbIH MOMeHT Ha J1000#1 riy6uHe NPHUCYTCTBYET
OJIMIIaKOBOE KOJIMYEeCTBO 4YACTHIl, HMEIOUIMX pasjiHuHble JHa-
meTpbl. Uepes HekoTopoe Bpems (f) yacTHLbl, oOjajaloniye pas-
JHUYHBIMH CKOPOCTSIMH NajieHust, paclpejeqsioTcss TaK, YTo Ha

g cM/cek.

. h
HeKOTOpOJi rayGune () Bece yaCTHIbI, HMEIOIIHE CKOPOCTE > —
h
6yAyT OTCYTCTBOBaThb, a YACTHUbI, HMEIOLHE CKOPOCTb < =,
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6yayT HaXOJUTbCA B TeX XKe KOHUEeHTpauusXx, YTo W NepBOHA-
yajbHasi; €CJH Mbl paccMaTpHBaeM OueHb HeOosblIo cj10K Ha
ykasanHofl rayGune. Bepst mpo6bl na sTo# ray6uHe (h) nuner-
Kol uepe3 BpeMd ¢, #,, {3 U T. ., Mbl Y3HaeM OTHOCHTeJbHOE
cojiepKaHHe TOYBEHHBIX YacTHIL (MEXaHHYECKHX 3j1eMeHTOB

h h
HJIH MHKpanpeFaTOB), HMeIoIMX CKOPOCTU MeHbllle FARRrAE)
1 2

h
A H T. 1., U, BbIUHTAA [OJIyUYeHHble BEJIHUYHHDBI NTIOCJel0BaTe b
8

HO, TOJ1y4yaeM OTHOCHTeJbHble Beca (pakLUHHl CO CKOPOCTSIMH
h h A h

B Iipefiesnax 'Zl— — 72‘ , t_z- - 7;

JIeJIeHHbIX JIHaMETPOB YacTHIL.

MNMoaroroBka HaBeCOK MOYBBI K aHAJIH3Y MO METOAY MHUNETKH.
M3 noussl, npocesitHOf yepe3 MUJHMETPOBOE CHTO, GepyT JBe
HaBeckd 10—12 r. Onna M3 HUX NMOCTyNaeT Ha aHaaH3, a ApY-
ras CJAyXHT JJs ONpeflesieHHs MOTepb PacTBOPHMbIX BeILECTB
Hpu oOpaGoTke. Ecau HaBeckH cojiepat KapOoHAThl KaJib-
LIUA W Maruus, 4to omnpejensiior JeiictBueM |0-npoueHTHOM
COIAAHOIl KHCJOTHI, TO HX TNOMewWaioT B ¢apdopoBbie yalleuKkH
AuamerpoM 10 cm 1 o6GpabatbiBaloT Aas paspylleHus KapboHa-
toB 0,2 n pacTBopoM cossiHo#i KucjoThl. KosnuecTBO constHOM
KHCJOTbI NPHJAKBAIOT COOTBETCTBEHHO COJAEPIKAHHMIO B MOUBe
KapOoHaToB KanbLusi U Maruusi. Hanpumep, B mouBe comep-
5-1000

20
CaenoBatenbro, npu 5% CaCO,; na 100 r nouBbl HYMKHO
npunusath 250 ma 1 n pacrsopa HCI, a na uasecky 10 r—
250 ma 0,1 n pacrBopa. [lpuauB Heo6XoanuMoe KOJHYECTBO
pactsopa HCI, vamweuku ¢ HaBeckaMH HarpeBaioT, HO He JIO
KUNeHUs, NPH MOMEIUMBAHHUU CTeKJsiHHON nasoukoil. [locse
OXJI2XKJIEHHs] COJlepXKHMMOe yYalleK MepeHoCsIT Ha MJOTHble
GunbTphl AHaMeTpoM 7—9 cM U OTHUJIBTPOBLIBAIOT B MOCTAB-
JIEHHbIH CTaKaH.

[Tocne oxonuanus ¢uabrpaunu obe HABECKH NPOMBIBAIOT
0,05 n pactBopom HCI 0 ucuesnoBennsi B GUnbTpate peakuiH
Ha Ca. (Ana sroro B npobupky cobupator 10 mMa ¢uabTpara,
NOJILLEIAYUBAIOT €r0 dMMHAKOM H, NOJIOIPeB 10 KHMEHHUs, NPH-
GaBJISIIOT HECKOJIbKO Kallejib Harpetoro J0 KHIEHHsl pacTBopa
L12BEJIEBOKHCJIOrO aMMOHHMs. Bhbinajenne Menkoro Kpucraju-
YECKOro 0OCajika MJIM NMOMyTHeHHe yKa3biBaeT Ha Haauuue Ca’’).
Korna B duabtpare Ca™ He ocraHercsi, o6e HABECKH OTMbIBAIOT
Ha ¢uabTpe oT u3bbitka HCl auctunauposantoil Bogoit o uc-

” 11
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ue3HOBeHMs1 peakuun Ha Cl’ (npoba pacTBOpOM a30THOKHC/OrO
cepebpa).

Jns onpejeneHHsi KoJIM4eCTBA pacTBOPHUMBIX BeIUECTB,
NOTepSAHHbIX HaBeCKaMHU NpH 006paboTKe COJISTHOM KHCJOTOM,
OAHY M3 HaBeCOK B3BeLIHBAIOT BMecTe ¢ (GUJIbTPOM U BbICYIIHBA-
10T B CYIIHJbHOM IKady npu 105° 10 NocTOSIHHOroO Beca nepej
06paboTKON M mocje, NpeJBapUTEJbHO ONpPeJeJHB BeC BbICY-
LLIEHHOTO TaM xKe ¢uabTpa. Pasnuua B Bece 710 ¥ nocje o6pa6ot-
KM, OTHECeHHasi K NepBOHAyaJbHOMY Becy B3fITOH CyXo#l Ha-
BECKH, BblpakelHasl B IPOLEHTaX, AaeT CyMMapHOe KOJHYeCTBO
pPacTBOPUMEIX BellleCTB, Tepsiiomuxcs npu obpabotke. Hpyras
obpaCoTaHHas HaBecka IepeHOCHTCA CTpyel Bojbl ¢ GhuIbTpa
B dapdopoByio yauiky eMkocTbio 300—400 ma. [Tpu sTom yacts
-MeJIbYyadllIiX YacTHIl NMOYBLI OcTaercs B mopax ¢uabrpa. Has
H3BJIEUEHHS 3THX YacTHL (QUJIBTP HECKOJbKO pa3 CMayuBaloOT
BOJIOH M BBIXKHMMAIOT OT/IeIbHO B MOJCTaBJIEHHBIH CTaKaHUMK.
MyTHYI0 XKHIKOCTb W3 CTAKAaHYMKOB NpPONYCKAIOT Yepe3 CHTO
c orBepcrusiMu 0,25 MM, yTOObI 3ajiepKaThb BOJNOKHA (pHAbTpa,
H NPUCOeNUHSAIOT K o6llell Macce OTMbITOM TOUBBI.

O6paboTtanHass TakuM 00pa3oM HaBeCcKa MOUYBBHl COJEPKHT
B TOIJIOUIAIOIWEM KOMILJIEKCE HOH BOJOpORA, MPHCYTCTBHE
KOTOPOTO BbI3bIBAeT KOATYJSUHIO MeJbyaflinX YacTHLL TOYBHI.
UTto6b! H36eKaTh 3TOTO SIBJIEHUS, BOJOPOJ 3aMelllatoT HoHoM Na.

Hou Na B Buzie 0,1 n pactBopa NaOH npubasasitor K cyc-
NMeH3HH J0 NOJYydYeHHs C (eHON(PTaNeHHOM CJleTKa PO30BOH
okpacku (3to orBevaer pH 8,5). Teopernueckn NaOH npu-
0aByiSIOT B KOJIHYECTBE, COOTBETCTBYIOIEM 3HAUEHHIO MOJNYTOD-
HOl €MKOCTH TOTJIOLIEHHS JAaHHOH MOYBbl, @ NPAKTHUECKH —
okosio 30 ma 0,1 n pacrBopa Ha HaBecky 10 T A TIHHHCTBIX
nous, 20—25 MJ — JJis1 TAXKENOCYMIMHUCTBIX ¥ 10—15 Mo —
15 jerkocyranHucteix. [locsie 3T0TO coflepKUMOe YalliKH Tepe-
JIMBAIOT Yepe3 BOPOHKY B OYTHIIKY M B30ajTHIBAIOT Ha POTATO-
pe 24 yaca npu 40 06/MHH HJM KHUNATAT B KoJOe ¢ 0OpaTHBIM
xonoansbHuKoM 3 daca. Ilocsie B36anTbIBaNHA HJAH KUNIAYEHHSA
copepxuMoe 13 GyTbiIKH (K0JI6bI) NponyckaioT yepe3 0,25-MHJI-
JIIMETPOBOE CHTO, BJIOXXEHHOe B BOPOHKY, B JIMTPOBHIH Mep-
ublil nuanHAp. OcTaBluHecss Ha CHTe YacTHIbl OMBIBAIOT AUCTHII-
JUpOBaHHOH BOJOH JO Tex TOp, NOKa yepe3 CHTO He Gyrer
crekaTb uucras Boga. CHAB CUTO, UMJMHAD JOJUBAIOT
MUCTHITHPOBAHHOI BOJIOM TOYHO 70 1 J1 ¥ 3aKpBIBAIOT PUTEPTOH
npo6koii. OcTaBinecs: HA CHTe YaCTHIB CMBIBAIOT B HeGOJbLIYO
¢dapdopoByio uaileyky, MepeHOCAT B IPEABAPUTEJbHO B3Be-
IIeHHbI CTAKAHUUK, BbICYLIMBAIOT JO MOCTOAHHOIO Beca, B3Be-
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IUMBAIOT HAa AHANHTHYECKHUX BECAX H BbIUHC/AIOT KOJIHYECTBO
MX B NpOLEHTaX KO B3ATOH CyXoH HaBecke.

[lpu ananuse GeckapGoHaTHbIX NMOYB 0oOe HABECKH cpasy
MepeHoCAT Ha BOPOHKY C IVIOTHBIM (HIBTPOM H 00pabaThiBaloT

Puc. 1. TlpuGop anst MEXaHHYECKOrO aHaJH3a
MOYBbl METOAOM IHMETKH.

0,05 n pactBopom HCl fo ucuesnosennsi peakumn ha Ca’.
HanbHeiiniasi NOAroToBKa MPOBOJUTCS TaK e, KAk M JJs Kap-
6oHaTHHIX MOuBl.

1 B Hacrosillee BpeMs pAacnpoCTpPaHsieTCst YMPOULeHHBIH cnocol
NOATOTOBKH MOUYBBl K aHaJH3y: MeXaHWYeCcKoe AHCIeprHpoBaHHe NpH
MOMOIIH pacTHpaHus o6pasla MOYBH B COCTOSTHMHM TYTOMNJNACTHUHOM
KOHCHCTEHIIHH C MPHMEHEHHeM AHCTHJJHPOBaHHON BOAB HJHW pacTBopa
napopocpara HaTpHS.
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WuTepBaabl BpeMeHu B3ATHS NPo6 CyCNeH3WH B 3aBHCHMOCTH

Tna- | zen- Cay- HnrepBasibl B3aTHS NPO6
MeTp wpiii | O1ma

yacTHu | Bec 33“1'"6”
(B MM) |uacThy | PO

10 1 uwac. 28 mun. 25 cek. | 1 uac. 17 mun. 20 cek.
7 |25 uac. 47 mun. 18 cek. |22 uac. 33 muH. 26 ceK.

(B c™) 10° 15°
0,05 | 2,40 | 25 2 mui. 51 cek. 2 MHH. 29 cekK.
0,01 2,40 10 28 MuH. 25 Cek. 24 muH. 51 cek.
0,005 | 2,40 10 1 uac. 53 mun. 41 cex. | 1 uac. 39 muH. 27 cek.
0,001 | 2,40 7 |33 uac. 09 Muu. 12 cek. |29 yac. 00 muu. 00 cek.
0,05 | 2,45 | 25 2 MuH. 45 cex. 2 MiH. 24 CeK.
0,01 2,45 10 27 muH. 26 cex. 24 muu. 00 cek.
0.005 | 2,45 10 1 vac. 49 mun. 13 cck. | 1 uac. 36 mux. 00 cek.
0,001 | 2,45 7 | 32 yac. 00 MuH. 45 cek. | 28 uac. 00 mun. 06 cek.
0,05 2,50 25 2 muH. 39 cek. 2 muH. 19 cexk.
0,01 2,50 10 26 MuH. 31 cek. 23 MuH. 12 ceK.
0,005 | 2,50 10 1 wac. 46 muH., 05 cek. | l'uac. 32 muH. 48 cek.
0,001 | 2,50 7 | 30 uac. 56 muu. 31 cek. |27 uac. 03 mun. 59 cek.
0,05 | 2,55| 25 2 MuH. 34 cex. 2 mui. 15 cexk.
0,01 2,55 10 25 muH. 40°ceK. 22 MHuH. 27 cek.
0,005 | 2,55 10 1 vyac. 42 mun. 41 cek. | 1 uac. 29 mun. 48 cex.
0,001 | 2,55 7 | 29 yac. 56 muH. 48 ceck. |26 uac. Il mun. 41 cek.
0,05 | 2,60 25 2 MuH. 29 cek. 2 muH. 10 cek.
0,01 2,60 10 24 MuH. 52 CceK. 21 muH. 45 cek.
0,005 | 2,60 10 1 yac. 39 mMuH, 27 cek. | 1 uac. 26 muH. 59 cex.
0,001 | 2,60 7 |29 uac. 00 mun. 31 cek. |25 yac. 22 mun. 28 cex.
0,056 | 2,65 25 2 MHH. 25 CcK. 2 mMuH. 97 cck.
0.01 2.65 10 24 muH. 07 cek. 2 muH. 06 cek.
0,005 | 2,65 10 1 uvac. 36 mun. 27 cek. | 1 yac. 24 mun. 21 cek.
0,001 | 2,65 7 | 28 uac. 07 mun. 53 cek. |24 uac. 36 muH. 25 cek.
0,05 | 2,70 25 2 muH. 20 cek. 2 muH. 03 cex.
0,01 2,70 10 23 MuH. 24 cek. 20 muH. 28 ceK.
0,05 | 2,70 10 I vac. 33 mun. 38 cek.| ! uac. 21 mun. 04 cek.
0,001 | 2,70 7 | 27 yac. 18 mMun. 21 cex. | 23 uac. 53 muu. 05 cek.
0,05 | 2,75 | 25 2 MuH. 16 cek. 1 muHn. 59 cek.
0,01 2,75 10 22 MuH. 44 cek. 19 muH. 53 cekK.
0,005 | 2,75 10 1 vac. 30 mun. 56 cek. | 1 uac. 19 muH. 33 cek.
0,001 | 2,75 7 | 26 uac. 31 mun. 25 cek. |23 uac. 12 mun. 02 cex.
0,05 | 2,80 | 25 2 muH. 13 cek. 1 muHn. 56 cek.
0,0l 2,80 10 22 mud. 06 cek. 19 mun. 20 cexk.
2.80
2,80
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Tabanuyga 2

OT TeMmnepaTypbl H yAeNbHOro Beca TBEepAOl (ha3bl NMOUBHI

Cycneil3ud B 3aBHCHMOCTH OT TeMIlepaTypbl

20° 250 30°

2 muH. 127cek. 1 mMun. 57 cexk. 1 muH. 45 cek.

21 mun. 59 cek. 19 muu. 33 cek. 17 mMun. 28 cexk.

1 yac. 27 muu. 54 cek. | 1 uwac. 18 mun. 13 cek.| 1 uac. 09 mun. 55 cek.
25 yac. 28 muH. 20 cek. | 22 yac. 48 mun. 31 cek. | 20 uac. 23 mMuH. 11 cek.
2 muH, 07 cek. I muH. 53 cek. 1 muH. 41 cek.

21 muH. 13 cek. 18 mMun. 53 cexk. 16 MuH. 52 cek.

1 uac. 24 mun. 53 cek. | ! uac. 15 mun. 31 cek.| 1 uac. 07 muH. 29 cek.
24 yac. 45 mun. 15 cek. | 22 yac. 01 mun, 15 cek. | 19 uac. 41 muH. 05 cek.
2 muH. 03 cek. 1 muu. 49 cex. 1 muH. 38 cek.

20 muH. 31 cek. 18 muH. 15 cek. 16 muu. 19 cex.

1 yac. 22 mun. 01 cex.| 1 uac. 12 mun. 58 cek.| 1 uyac. 05 mun. 14 cex.
23 yac. 55 muu. 43 cek. | 21 yac. 17 mun. 17 cex. | 19 yac. 01 mun. 40 cek.
I mun. 59 cek. 1 MuH. 46 cek. | muH. 35 cek.

19 muH. 51 cek. 17 mun. 39 cex. 15 muH. 47 cek.

1 yac. 19 muH. 24 cek.| 1 uac. 10 mun. 37 cex.| 1 uac. 03 mun. 08 cek.
23 yac. 09 muH. 23 cek. |20 uac. 36 mun. 00 cek. | 18 yac. 14 mun. 54 cek.
1 muH. 55 cek, 1 MuH. 43 cek. 1 MmuH. 32 cek.

19 mMun. 44 cek. 17 muu. 06 cek. 15 muH. 17 cek.

1 yac. 16 mMuH. 55 cek.| 1 yac. 08 muu. 25 cek,| 1 uac. 02 MiH. 44 cek.
22 vac. 25 muH. 57 cek. | 19 yac. 57 mun. 26 cek. | 17 uac. 50 mun. 20 cek.
1 MuH. 52 cck. 1 muH. 40 cek. 1 muH. 29 cek.

18 mun. 39 cexk. 16 mMuu. 35 cek. 14 muu. 50 cek.

1 uac. 14 muu. 34 cex.| 1 uac. 06 mun. 21 cek. 59 MuH. 19 cek.
21 yac. 45 mun. 09 cek. | 19 yac. 21 Mun. 13 cek. | 17 yac. 17 muH. 52 cek.
1 muH. 49 cek. I mun. 37 cex. 1 MuH. 26 cexk.

18 muu. 06 cexk. 16 mMuH. 06 cexk. 14 MuH. 33 cek.

1 yac. 12 muH. 24 cex.| 1 uyac. 04 muH. 34 cek. 57 mMuH. 34 cek.
21 yac. 06 MuH. 44 cex. | 18 uac. 48 mMuH. 40 ceK. | 16 yac. 47 MuH. 24 cek.
1 MuH. 45 cek. 1 muH. 34 cek. 1 MuH. 24 cexk.

17 mun. 35 cek. 15 muH. 38 cek. 13 muH. 59 cek.

1 yac. 10 mun. 19 cex.| 1 vac. 02 MuH. 34 cek. 55 muH. 56 cexk.
20 yac. 30 mun. 32 cek. | 18 yac. 14 muu. 51 cek. | 16 yac. 18 mun. 35 cek.
1 mMuH. 43 cexk. 1 mud. 3! cex. I MuH. 22 cek.

17 muH. 06 cexk. 15 mun. 12 cek. 13 mun. 35 cek.

 yac. 08 mun. 22 cek.| 1 uac. 00 muu. 50 cek. 54 MuH. 22 cek.
19 yac. 56 mun. 28 cek. | 17 uac. 44 mun. 23 cek. | 15 uac. 51 MuH. 22 cek.
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TNepen xax/abIM B3 THEM 11PO0 COfePIKMUMOE LHJHHAPA PABHO-
MepHO NepeMeliinBaercs 10-KpaTHLIM NepeBepThIBAHMEM LHJIHH-
Ipa. 3areM LHJIHMHAD YCTaHABJUBAIOT CTPOrO BepTHKAJbHO Ha
croiike nmpubopa (puc. 1) u Gepyt npoGbl.

Fny6uny u BpeMsi B3siTHS NMpo6 yCTaHaBJUBAKOT (C yYeTOM
TeMIlepaTypbl CpeJlbl) COOTBETCTBEHHO CKOPOCTH INajieHus
4acTUIL ONpeJleJleHHbIX AMaMeTpPOB I YJAeJbHOMY BeCy IOYBHI,
coryacHo Tabauue 2.

[TpoGbl GepyT U3 HUAMHApa NUNeTkoil o6beMoM 25 M. Hix-
llee OTBepCTHE NHIETKH 3anasHo, a JJisi NOCTYNJIEHUS B Hee
CyCIleH3UH OHa HMeeT Yy fiHa YeTblpe GOKOBBIX OTBEpPCTHA. DTHM
B 3HauyHTeJbHOH Mepe NpefyNpexaaeTcsi 3acacblBaHHe CycCIeH-
3MH H3 HHXeJeXamuX cnoeB. UTtoObl n3bexaTb NOCTYILIEHUS
CyCHeH3UH B MOMEHT ONYCKaHHA MHIETKH, HeOOXOAHMO MOJIb-
30BaTbCsl MHUMETKOH C TOHKHUM MPOCBETOM CTBOJIA U IOTPYKarh
ee C 3aKpblIThiM KpaHoM. I[luneTky ycranaBnuBawooT B mpubope
H COEIUHSIIOT C acCIHpPaToOpOM.

Jlnst 3acacwiBaHUSA CyCleH3UH B UNETKY YAOOHO NPUMEHSITh
acnupartop B Bujie OyTblin 06beMoM 4—5 J1, 3anoJIHEeHHOH BO-
noii. Fopno 6yThinu cHaGxkaloT pe3nHOBOH NpobKoil ¢ MpojeToil
yepes Hee CTeKJISIHHOH TpYOKOI 11aMeTpOM, paBHBIM HAp Y KHOMY
nuameTpy nunetku. [locpencTBom pe3nHOBOH TpYyOKH CTeKJSIH-
1ast TpybKa coefnHsercs ¢ nuneTkod. Buusy OyTeuin nMeercs
KpaH C OTBOAHON TPYOKOIl, KOHel[ KOTOpOHl COeJHHeH C pe3H-
noBo#t TpyOko#. IlpM OTKpBITHM KpaHa BOJA BbITEKAET H3
OyTbLIH, YTO CO3a€T BAKYYM, KOTOPLIM CYCIeH3Hs U3 LUJIHHAPA
BTAITMBaeTCst B NuNeTKy. Kaxk TOJbKO CyCNeH3Hs HOCTHIHET
omnpefenentoro obveMa, yKa3aHHOTO Ha NMHUINETKe 4epTOl, KpaH
3aKpblBAlOT, MHMNETKY BbIHMUMAKT W3 NpuGopa M CYCNEH3HIO
BBIJIHBAIOT U3 NUINETKH B 3arOTOBJIEHHbIH B3BeLIEHHbIH CTEKJISH-
bl 610kc. B 3TOT Ke OI0KC CMBIBAIOT AUCTUIIMPOBAHHOM BOJOH
YaCTHIb! MOYBBl, OCTABIUMECS HA CTEHKAaX MHIETKH.

[Ipu B3siTuM npobbl ANs ONpejleNeHHS YacTHL [HaMeTPOM
< 0,05 MM crepyer yuecTb BpeMsi, HeoOXoauMoe [/151 BCachl-
BaHHSI CyCNeH3UH B MNHIETKY, Tak Kak 3a 310 Bpems (10—
15 cex.) HEKOTOpOe KOJHYECTBO YacTHI ¢ auaMerpoM < 0,05 Mm
MOXeT BbIIIACTb H3 CJIOSl, HAMEYEHHOro JJs B3siTHSI NpoObi,
, TakiM 06pa3oM, B aHaJju3 BKpajyTcs omuOku. UTobbl mpes-
OTBpaTHTb OLUIHOKY, CJlelyeT HAYHHATb B3sTHe TPOOHI paHee yKa-
3aHIIOT0 CPOKa Ha BpeMs, NoTpeGHOe A5 BCachiBaHHA MpoObl,
MJIM OTTYCTUTb NHNeTKY Ha 1 cM ray6xke, yeM yKas3aHO B IpHBe-
JeHHO# Bbilue Tabaune. JJas onpegeneHus 4acTUll C JHaMETPOM
< 0,01 MM mpobbl cycneH3uH Heo6XOAHMO 6paThb TOJBKO C Tex
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rayGUH B TO BpeMsl, Kak 3T0 yKasano B Tabauue 2
(cTtp. 14—15).

Basiteie 1ipo6ei BricyunBaioT npH 105° 1o nocrosiHHoro seca
M B3BeILMBAIOT.

Caenyer UMeTb B BUAY, UTO LHJIMHAPDI C CyCNeH3HeH JOJXKHbI
HaXOJMTbCA B NOMellleHHH ¢ 6oJiee UM MeHee OJIHHAKOBOH TeM-
neparypoii. Heab3si ponyckath monajaunusi Ha HHX IIPSAMBIX
COJIHeUHbIX Jyuel. [lisi u3Mepenusi TeMnepaTyphbl HeO6XOAHMO
HMeTb TaKoH Xe LUIHHADP C AHCTHJIMPOBAHHON BOJOH, B KOTO-
pHIfl M MOTPYKalOT TEPMOMETP.

Pacuetr pesynibTaTOB MeXaHM4eCKOTO aHaJM3a MOYBBI.
Hapecka nouBnbl 51 aHa/iH3a, NepecYNTaHHAA HA CYyXYyHO NOY-
BY, paBHa 250 r. [locsie npocenBaHus Ha CHTaX nojyyensl Gppax-
vy (taba. 3).

TaGauma 3
IlllaM(el;rpM;z)lcrnu Bec dpaxuud (6 1) Mpoueur k secy cyxof
>5 5,0 5- 12%8 =2,0
5—3 8,0 8. %:3,2
3—1 10,0 10-%—g—8=4,0
<l 227,0 227. %—28:490,8

M3 obpasna nouyBbl, NpOCESHHOTO uYepe3 MHJJIMMETPOBOE
CHTO, JJsl aHanu3a B3ATa HaBecka 10 r (mpu nepecueTe Ha
BEC CyXOH MOuBbHI).

Ilocne 06paGoTKy 3TON HaBeCKM Ha CHTE C OTBEPCTHUSIMHU
no 0,25 mm ocrasuch yactuubsl 1 —0,25 MM, Becsamue 1 1,
1-100 10%

—o— = 10%, uTo cocTaBnfeT OT HCXOAHO-
10‘90,8 0/, o
ro Beca nouyBbl ———=9,08%. [loreps Beca mapasnnesbHOM

100
HaBeckH nocJie o6paGoTku cocraBusaa 0,5 r uau &.1603: 5%,

a K HCXOJHOMY Becy IOUYBhHI i'—l?(%gr: 4,54%.

UJIM B TNPOIEHTaX
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IMpouent wactun < 0,25 wmM=100—(2,043,2+4,0+4
+9,08 + 4,54) = 77,18%.

[Tunetkolt o6beMoM 25 MJ B3siThl TPOGH U3 JUTPOBOrO
o6beMa CyCMeH3uHM H BBIAeJeHb! yacTuubl (Tada. 4).

Ta6nuuya 4

Bec BbicyweHHbIX ¢pak-
uH#, OTHeCEeHHbIH
K JIITpOBOMY OGbeMy
(8 1)

Jlnamerp 4acTHi

IIpoueHT K Becy cyxoit
(B MM) noy4Bbl

6,1680-90,8

<0,05 6,1680 10 =56,01
<0,01 4,5235 41,07
<0,005 3,1545 28,64
<0,001 2,5432 23,09

Orciofa mosyyarooTcsi OTjesibHble (PAKUHH IO PA3HOCTH:

or 0,25 po 0,05 =77,18—56,01=21,17%
» 0,05 » 0,01 =56,01—41,07=14,94%
» 0,01 » 0,0056=41,07—28,64=12,43%
» 0,005 » 0,001=28,64—23,09= 5,55%
<0,001=23,09%

MexaHnueckMit aHaJau3 B35iITOro ofpasua cJeayoui
(traba. 5).
Ta6auuya 5
Jlnamerp wacTuiy ITpoueHT K cyxo#t || Jnamerp yacTHL IlpoueHt Kk cyxo#t
(B MM) noyse (B MM) nouse
>5 2,0 0,25—0,05 21,17
0,05—0,01 14,94
5—3 3,2 0,01—0,005 12,43
3—1 4,0 0,005—0,001 5,55
1—0,25 9,08 <0,001 23,09

Iorepn npu o6paborke . . . . . . . . 4,54

[To naHHBIM MeXaHHYeCKOro COCTaBa NOYBY OTHOCAT K TOM
HJIM HHOH pa3HOBHJHOCTH MOYB IO MeXaHHYECKOMY COCTaBY
(taba. 6).

Jlns OTONIHUTENbHOTO pasfiesieHHsl MOYB IO MOJKJaccaM
K Ha3BaHHIO MOYBLI N0 MEXaHMYECKOMY COCTAaBY MOXKHO MPHMH-
cblBaTh JiBe NpeobGafaromye (pakuuH.
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Tabauua 6

Knaccndukanus nous no MexaHuueckoMy COCTaBY
(xpatkas wkana H. A. Kauunckoro)

Conepmaﬂne dmsuqecxon CJIHHBL (4acTHIY
0,01 mm) (B %)
IMouBb MO MexaHHYe-
JIOH1bI
MOYBLI MOA30-| MOYBH CTEMHOTO MOYBO- Hcocu.n:Ho CKOMy cocCTaBy
JIUCTOrO MOYBO-| 06pA30BaHHA, KPAacHO-  |COJIOHUE-
06pa30BdHHs 3eMbl U XKeJITO3eMbl BaTbie
MnovBblI
0—5 0—5 0—5 | IMecok pwbIXJblit
5—10 5—10 5—10 | Ilecox ces3ubli
10—20 10—20 10—15 | Cynecn
20—30 20—30 15—20 | CyranHoK Jerkuii
30—40 30—45 20—30 | CyranHOK cpeaHHi
40—50 45—60 30—40 | CyrauHok TsKebtil
50—65 60—75 40—50 | 'nuna nerxas
65—80 75—85 50—065 | [nuna cpeauss
>80 >85 >65 | [nnna taxenasn

B cokpamenHoit mkase KaunmHCKOrO yuYHTBIBAlOTCSI TPH
¢pakuuu: necuanasi (3—0,05 mm), neinearas (0,05—0,001 mm)
u uiosaras (<0,001 mm), a B mojpoOHOil likaje YeThlipe:
necuanas (>0,05 mm), kpynsombuieBatas (0,05—0,01 mm),
meieBatast (0,01—0,001 mm) u naosaras (<<0,001 mm).

Ha nocnenHeM Mecte ykaseiBaeTcsi gpakuusi, Ha KOTOPYIO
NPUXOAUTCA HanOONbUIMHA TPOUEHT COAiepXKAHUA UACTHIL.

Hanpumep, cyranHok Tskennldl, copepxamwuil 38% Hio0-
BaToi ¢pakuuu, 57% — neiieBatodl u 5% — necuauoi, cie-
AyeT Ha3BaTb CYIJIMHKOM TSKeJbIM WJOBaTO-NblIeBaThIM.

HomenksaTypa mouB no MexaHu4ecKOMY COCTaBy C Y4eTOM

coziepxKaHusa npeobaajamoledl Gpakuuy ycTaHaBaHBaeTcss MO
Cefyomen cxeme.

Fnuuel Tsxednble ITeineBaTo-nnosatsie (M. u.)
WUanosaro-nuinesarsie (M. m.)

T'onHbl cpefiHHe u Jerkue ITeineBato-unosatbie (n. H.)
Hnosato-nbinesatsie (4. 0.)
KpynHoneinesato-unosathie (K. 1. H.)
HnosaTo-kpynHoneliesaThie (H. K. 1.)

Iauna nerkas Hnosato-necyanast (4. mecu.)
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Ilpogonxeune

Cyranukn tsxensle M cpell- | Ilmesato-unoBathe (m. u.)

Hue Mnosato-neisieBatsie (u. m.)
Kpynuonblnesato-unosatsle (K. M. H.)
Mnosato-KpynHonbiieBatoie (M. K. L)
[Mbinesateie (1)

KpynHoneiieBaTble (K. 1.)
INecuano-neineBaThble (necu. m.)
Hnosarto-necuanble (4. mecd.)
IeineBato-necuanbie (m. necu.)

CyrJHHKM JierkHe KpynsonbineBaTeie (K. m.)
Hnosaro-necuansle (u. mecu.)
ITe1neBaTo-gecuankle (m. mecu.)
INecuansle (mecu.)

Cynecit KpynHonsinesatoie (x m.)
Hnosato-necuyansie (K. necu.)
[TeneBato-necyansle (M. necy )
INecuanele (necu.)

[Tecku cBsizHble MenkosepuucTtele (M. 3.)

CpepHe3sepHucTHE (C. 3 )

MenKo3epHHCTbIE  KDYyMHOMbINEBaThIe
(M. 3. K. 1.)

MenkosepHucThie MJI0BaTO-MecyaHble
(M. 3. u. necu.)

[Tecku poixJbie MenkoseprucToie (M. 3.)
CpepHe3epHucThle (c. 3.)
KpynHo3epuucrbie (K. 3.)

[nuna nerkasi, CyrIHHKH TSKeJsble U CPeJIHHE «IIblJIeBaTbie»
BTOpOii mnpeobnajamomell ¢pakuuell HMeOT KPYyNHYI Iblib
(0,05—0,01 mm).

Jlerkasi riMHa, CYrJIMHKH TsXKeJjble H CpelHHe «KpYIHO-
IblJieBaThle» BTOPOM npeobsaparomell gpaklided HMEIOT MNbljb
(0,01—0,001 mwm).

CyriMHKH JielrKHe M CyNeCH KpYNHOMbLIEBaThle BTOPOM
npeobnajatwomeil ¢pakuueii nMeror necok (>0,05 mm). Cy-
TJIMHKH JIETKHe M CyNecH «lecyaHbley BTOpOi mpeobsaparomekt
dbpaxuueil umMetor Kpynuyo nelib (0,05—0,01 mm). Ileckn men-
KO3epHUCThIE, CPEJHE3ePHHUCTbIE B KPYIHO3epHHUCTHIE Npeobna-
natomeit ppakuyeil IMEIOT NeCOK COOTBETCTBYIOLIEH KPYIHOCTH,
Ha BTOPOM MeCTe Nbijib KpynHasi. B meckax KpynHONBLIEBATHIX
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npeobaasaer néccoBupHasa ¢pakuusa (0,06—0,01 mm); BTOpOI
¢pakuueil 6yner necuanas (>0,05 mm).

CreneHb KaMEHHCTOCTH IOYBBI yCTaHABJHBaeTcsl Mo ocoboit
wkane (taba. 7, mo KauuHCKOMY).

Ta6aunua 7

CopepiaHue 4acCTHIL
>3 MM (B %) (CreneHb KaAMEHU CTOCTH I'un xamelucToCcTH
1—1C CanaGoKaMeHHCThIe YcraHapanBaeics Mo xa-
10—20 CpeJiHeKaMeHHCThIC pakTepy CKeJleTHOR
>20 CHJILHOKaMEeHHCThIe yacTH: BaJyHHble, Tra-
JIEYUHHKOBBIC, uie6ceH-
yarbie

TouHocTb MeToja M 3aTpata BpeMeHM. OCHOBHBIMH HMCTOY-
HHKaMH OIMOOK NPH OCYLIECTBJEHHH MeXaHHYeCKOro aHaiu3a
MOYBbl METOJOM IHIETKH SBJAITCA:

HEeOMHAKOBasl JUCIEPrHpyeMOCTb MHKpOAarperatoB IpH
MOJrOTOBKE MOYBbI K AHAJH3Y;

3acachiBaHKe B MHIETKY CYCHEeH3HH lle U3 3aJJaHHOro  CJos
CyCMeH3HH, a U3 HeKOToporo o6reMa, GopMa U BeTHYHHA KOTO-
poro onpeessitoTcs yCJAOBHAMH 3acCachiBaHHUS;

NOTPEILHOCTH TMPH B3BELUWBAHHH H BBHICYLIMBAHUM IIPOO;

HEOJHOPOJHOCTb CaMOrO MeXaHHYeCKOTO COCTaBa [OouB,
BapbHUPYIOLIEro fjaxe Ha HeOONbLIMX BIOJHE OJHOPOJAHBIX
IJIOWASX.

Tak xak ¢pakuus 0,25— 0,05 MM ornpefiesnsieTCsi 10 pa3HOCTH,
TO BCe OWIMOKH aHajuW3a MPUXOASITCS Ha 3Ty (pakuUHIO, H,
TakKUM 00pasoM, He BbIABJSIOTCH.

[To H. K. Kpynckomy, MOXHO JONyCKaTb OTHOCHTeJIblible
ouliGKH TpU NpsAMOM omnpefeneHnn ¢pakuun 0,256—0,05 Mm
IS JIeTKUX MNecuaHblX MouB 2—3%, a aas GoJiee TAXKeblX—
5—8%.

[lpu MaccoBHIX MeXaHHYeCKMX aHajM3aX B cpefHe o0opy-
NOBaHHO#M JabopaTopHH 3aTpaTbl BpPeMeHH Ha OJHH aHajH3
coCTaBasitoT 5—5/, YacoB.

CUPOHHBIA METOJ MEXAHWYECKOIO AHAJIM3A MOYBbI

Cudonuniit Metog (no C. Y. Hoarosy u A. A. JKutkopo#), TaKk ke
KaK M NUNETOYHEIH, OCHOBAH Ha B3ATHH NMPOG MOUBEHHOH CYCMEH3UH
¢ onpefeneHHOH rayOHHB COYCTs ONpeje/ieHHOe BpeMs MnocJje HayaJa
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OcefaHusl MOUBEHHbIX 4YacThul. OTJHuMe ero OT MNHMETOYHOro 3aKJlo-
9aeTcs B TOM, 4TO MOBHIEHHas A0 3% KOHUEHTpauHus CyCneH3nu (npo-
THB OHONPOUEHTHOH B MeTo/e MUNeTKH) U yseanueHHsili 10 150 (n naxe
Ao 200—250 ma) o6beM 3a6upaeMoit npoﬁbx CyCNeH3UH NO3BOJIAIOT OCy-
IECTBJSATL B3BELIHBAHHE Ha
NPOCTHIX TeXHHYECKHX Becax
C TOYHOCTBIO A0 COTHIX AOJeH
rpamma. (IIpu mcnoansosa-
HUH JJs CH(pOHHOrO MeTona
OJHOTIPOLIEHTHOH CYCNeH3NH
HEOGXOANMO B3BelIHBaHuE
NPOBOAUTbL C TOYHOCTbIO [0
0,001 r.)

YcraHoBKa A MeXaHH-
YyeCcKOro aHaju3a Moysbl MNpH
nomomu cudona (puc. 2) co-
CTOMT M3 CcOCyRa AJsi oceja-
HUsl vacTul cycneHsuu (7),
cupoHa 15 B3sATHS Npob cy-
CreH3MU C Pa3HbIX TYGHH (2)
W MepHOroO LMJAHHApPA AJs
npuema npo6 cycrnessun (3).
B KauecTBe cocyla MOXeT
6hiTh HCHoOJb30BaHa Jiobas
cTeKJsiHHass GaHKa 06beMOM
1,2—1,5 a1, HO oGsizaTenbHO
C UMJMHAPHYECKHMH CTeHKa-
MU (MHaye Ha CTeHKH ee GOy-
IyT ocelaTh majalolue yac-
THUH cycrneH3nu). Bo naGe-
JKaHHe CJAHLIKOM CHJBHOTO
OnycKaHUsl YPOBHSI KHAKOC-
TH NPHU B3SITHH KaxXAOH mpo-
6Bl CcOCYJl HOJKEH HMeTb Ta-
Kue pa3Mepsl, 4ToGbl BLICOTA
HaJlNUTOH B COCYJZ CYCMEH3HH
nepej HayaJlOM aHajlu3a CoO-
crasaana 15—20 cm. Cudon
JenalT M3 IWHPOKOH CTeK-
JISHHOH TPYGKH (BHYTPEeHHHH
nuamerp 6—8 MM). Huxuee
oTBepcTHe BOHpalomero Ko-
JeHa 3amaMBalOT H 3aMeHs-

Puc. 2. Cudounas ycranoBka pns IOT Heckosnbkumu (6—8) Go-

rpaHy/OMETpHYECKOTO aHa/u3a. KOBHIMH  OTBEpCTHAMH  (4).
CnuBalomee KOJIEHO cOoelu-

HSIIOT Pe3HHOBOH TpyOKo# (5) € OTPe3KOM CTeKJSHHOH TPYyOGKH—
BHINYCKOM (6), HHXXHHH KOHel[ KOTOpOro CKOMIeH, HO He OT-
TAHYT, uTOGLI He 3aMelJIsiTh TOKa BhITeKalowe# cycnewauu. Ins npenot-
BPAalleHHsT B3MYUWBAHHUA CYCNEH3UM NPH ONYCKAHHH H TNOABEME CH-
¢dona sany, gepxamylo cudoH, NPHUKPenasloT K 5—6-caHTuMeTpoBOi
IHJIUHAPHYECKON BTYJKe, KOTOPYIO M NepelBHTAIOT MO CTOHKe, 3aKpen-
A5t B HYXHBIX TOJIOXKEHHSIX 3aXKHMHbBIM BHHTOM. [l B3siTHA Bcex
yeTbipex mnpo6 ynoTpe6GasioT MepHufi LHAMHAD o6beMom 150 wma.
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Tpu xakux-1160 YKODOUEHHBIX aHa/M3ax, Koria 6epyT JABe HJH TpPH
npo6ol, 06bEM MEPHOTO LHJIHHAPA MOXKET GbiTh YBeJHYeH COOTBETCTBEHHO
g0 200 u 250 ma.

[Tpexze yeM NpHCTYNaTb K ONBITY, HEOGXOAMMO MPOBECTH HECKOJb-
KO npeABaphTeNbHBIX 3aMepoB. '

1. OnpepeneHue TOJUHHBI CJAOS KHAKOCTH B COCYAE, COOTBETCTBYIO-
mero 06’beMy HCHOJbL3YEMOTO MJISl AHAJH3a MepHoro uuaunapa. Haknen-
BAIOT Ha CTEHKY COCYy/a MOJIOCKY MHJIJINMETPOBOR GyMaru, BJNBalOT B CO-
cya 1 o1 BOABI, CTaBSIT ero Ha NMOACTaBKY B paGouee NOJIOXKeHHe, OTMe-
YaloT MOJIOXKEeHHEe YPOBHS BOJABl MO MHJJIUMETPOROH Gymare H CJAMBAIOT
cuoHOM (npeBapHUTeJibHO 3anoOJHEHHBIM BOJOH M3 Apyroro cocyna)
nocjief0BaTesibHO JiBa 0GbeMa MepHOro uuJuHApa. [ToHuKeHne ypoBHS
BOJBl B COCYHe JesT Ha [JBa W MOJYy4YaioT TOJIIMHY CJHBAEMOro CJIOf
xkupkoctn  (I).

2. MNMoncuer ray6oun B3saTHa npo6. IIpm MexaHHuecKOM aHajau3e
o6biuHO GepyT ueThipe MpoObl, MepBas U3 KOTOPHIX COLEPKHUT BCe ua-
crunsl Meabye 0,05 MM. DTy nepBylo npoby GepyT Ha caMoil Gonbmoi
ray6une. I1pu norpyeHuu cHdoHa Ha 3Ty rayGHHY OTBepcTUsi CHPOH-
HOHM TPYGKH JOJIXKHBEI OTCTOSATb OT J1HA cocyfa Ha 3—4 cM, uToGbl B cudoRr
He MOTJIK nonacThb GoJiee KPyNHbIE YaCTHILB], yXKe OCeBlIHe Ha JHO COoCy-
na. Fny6nHa norpyxeHns BcachiBalomero KojieHa cudoHa Aok Ha GbITh
Ha MOJIOBHHY TOJIMIMHBI CJHBAEMOro CJOs CycleH3un 6oJiblie, 4eM pac-
yeTHast rJyOGuHa B3siTHs NpoGbl. PacueTHble riayGuHBEI B3siTUS NnpoG u
rny6uHbl MorpyXeHns cudoHa, NMPHHATHIE B YCTaHOBKe, NPHBENEHB
B Tabauue 8.

Ta6auna 8

Fay6una u Bpems B3aTust npoG (npu temmeparype {=18° n p=2,65).
ToJurHa cJuBaeMoro cJjost KuakocTn () npn o6beMe MepHOro IHJHHAPA
v=150 mMJa paBHa 22 mM. JlauTesJbHOCTb B3ATHS NMpoGbl—I8 cek.

Paamep PacuetHas PacuerHoe BpeMst | T'nyGuHa no-

NOYBeHHbIX | ray6Guna B3si- | B3ATHs npobul (T) TpYXeHHs Havano B3siTust
yactull | Tust mpoGbl A | OT Hauajla OTCTaH- (h+0,5 1) npo6et (T—0,5 ¢)
(B MM) (B cm) BaHus (B cM)

<0,05 10,0 47,1 cek. 11,1 38,1 cek.

<0,01 7,8 15 muH. 18 cek. 8,9 15 mun. 09 cek.
<0,005 5,6 43 MuH. 47 cek. 6,7 43 muH. 38 cek.
<0,001 2,3 7 yac. 31 MuH. 3,4 7 yac. 31 MuH.

Fay6uHa B3sTHSA yeTBepTOH NPOGH yMeHbIUeHa 10 2,3 ¢M AJisl TOTO,
yTOObl 3aBePLINTb B3ATHE BCeX ueTblpeXx Npo6 B OXUH pabouuil JieHb.
Bce npuHsaTee rayGHHE NMOTPYXKeHHs cHpOHA OTMeyalOT Ha ero BCachi-
BAlOIIEM KOJIeHe MPH NOMOIIM TOHKHX Pe3nHOBHIX Kojew. Ha pucyhke 2
H306paXKeHo MnoJloXkeHue cHdOHa mepel B3siTUEM TpeTbell NpoGHL.

3. Onpenenenre RMJIHTENbHOCTH B3siTHS npolGbl (£). Tak Kak mju-
TeNbHOCTb B3ATHS NPOGOH (f) Gosbllee 3HAYEHHE MMEET NPH B3SITHH Hep-
BOMH, BTOPO#i U TpeTbell NPOG, TO ee M ONMpPENLSIOT HJS 3THX YCJOBHH.
ITorpyxaioTt BcaceBalomuili KoHen cudoHa Ha rmyGuHY B3SITHS ITHX
Npo6 1 MO CeKYHAOMepy HeCKOJIbKO pa3 AJsl KaxJQro cayuas 3aMmepsioT
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BPEeMsi 3all0O/IHCHHA BOLOH MEDPHOrO UMJHHAPA A0 METKH NPH PE3KOM
H TOJIHOM OTKPHITHH NPYXHHHOrO 3axuma (7). JnuTenbHOCTb B3ATHSA
1Po6H (oco6eHHO nepsoil) He RosxHa npesbiwaTh 20 cek. I1pu B3sTHH
nocjenHel npo6ul nonpasKy Ha AJIHMTENBHOCTb B3SITHSI €€ MOXHO He
BBOJHTb.

4. Bpems B3satus npo6 cycnensuu (7) paccunThiaercs no GopmyJie
Crokca.

Iepexoa o BpeMenu naneHusi (Ha ray6uHy 10,0 cM) uactun ¢ gna-
metpom 0,05 MM K BpeMeHH MafeHHs Ha 3Ty ke CNyGHHY uacTHI APY-
roro fuamMeTpa OCymecTB/seTcs NPOCTHIM yMHOXKeHHeM BeJIHUHH (Ta6.1.9)
HAa OTHOUIeHHe KBaApaTOB AMAMETPOB 3THX YacTHIL.

Ta6aunga 9

Bpems napenns nouBeHHbIX uacTuy (B cek.) auamerpom 0,05 MM
Ha ray6uny 10,0 cM npu pasiMyHOM YJelbHOM BECe MX H Pa3jHuHOM
TemMnepaType CycneH3uH

Temnepa rypa VY nenbHbil Bec (B r/cm3)
() 2,10 2,50 | 2,60 | 2,70 2,80
16 58,4 54,5 ' 51,1 48,1 45,4
20 52.8 49,3 46,2 43,5 41,1
24 47,9 14,7 41,9 39,5 37,3
28 43,7 ' 40,8 38,2 36,0 34,1

Ecau npo6bl GepyT Ha Kakoii-nn6o 1pyroil ray6HHe, TO HCKOMoOe
BpeMs TIONIyYaloT NPOCTHIM YMHOXKeHHeM HafJeHHOH B Ta6JuLe BeJH-
MHHbl Ha TNYOUHY B3ATHS NMPOOHI (BbIPAXKEHHYIO B CAHTHMETpaXx) u geJe-
HHeM Ha JecsiTb. TaknM 06pa3oM MOJIyyalOT pacueTHOe BpeMsi B3SiTHS
1npo6el. Kak yxe ykasbiBaloch, HaunHaTbh 6paTh npo6Gy Hago pamblie,
ueM 3TO cJelyeT MO BPeMeHH NajeHHs MOYBEHHBIX YACTHIL (Ha COOTBET-
CTBYIOILYIO TNYOHHY), HA MOJIOBHHY NMPOJOJKHTEJbHOCTH B3SITHS MPOGH
(T —0,5?).

I'padynoreTpuyeckuil aHanu3 INOUBBl MJIH TPYHTA NPH MOMOILH
cudoHa nPOU3BOJASAT CAEAYIOUWHM 06pasoM.

Okono 30 r (B3semuBaHue ¢ TouHocTbio 10 0,01 r) Bo3aymHOCYXOM
1104Bbl MOATOTABJMBAIOT K aHaNH3y OOGBIYHBIM crnocoGoM (MpOMbIBaHHe
0,05 n consiHoil kHcaOTOH ¢ nochenylomeil o6paGoTKOil pacTBOPOM
NaOH u kunsiueHuem).

OpaHoBpeMeHHO GepyT ABe HaBeCKH mousbl no 15—20 r aas onpefe-
JIEHHS] THIPOCKOMHYHOCTH H MOJCUHTHIBAIOT KOJHMYECTBO CYXOH MOUBHI,
B34TOH 1Jig rpaHyJOMeTPHUCCKOro aHanusa (M).

IMogroToBnenHylo K aHaiusy npo6y mnepeHocsaT B COCyA AJsl aHa-
nusa (1), u o6beM cycrneH3uu JOBOAST 10 onpeneeHHOH pennynHn (V)
or 1,0 no 1,5 a. ’

CycrneH3uio B cocyze TIaTeabHO B36aJITHIBAIOT, 3aTeM CTABAT COCYA
Ha MOJCTaBKY M MyCKalOT CeKyHIoMep.

3a HecKOJILKO CeKYHA [0 B3siTHs MepBOi NPOoGHI MJIAaBHO OMYyCKaloT
cH(OH, peBapUTEILHO 3aN0JHEHHBIH BOJOA HA HEOOXOANMYIO TYGHHY,
NOACTABJAIOT MOJ C/MBajouee KOJEHO MepHbIi UHAMHAP M B HYXHOe
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BPeMsl HauHHAlOT 6paTh NpoObl CYCNEH3HH, MOJHOCTHIO OTKPBIB MpY-
JKHHHBIA  3aXuM.

Cpa3sy nocJje B3STHSl NPO6bl OCTOPOXKHO BHIHHMAIOT CHGOH C 3axa-
TEHIM TNPYXHHHEIM 3aXHMOM Hn3 cocypa. CycneH3uio, HaxoIslLYlCs
B cudoHe, Heo6X0ANMMO J0GaBUTb K B3siTOofi npoGe, TakK Kak ee 06BeM
B TOYHOCTH paBeH o6beMy BOAH B cH(OHe NMPH Havyaje B3ATHUS NPOGHI
H CaAuTON B MepHYI10 Kon6y. Ilocse B3siTHst npoGbl COCYR ¢ cycneH3uei
OCTaBJSIOT JO B3SITHS cJefylogieit npo6bl, HO yxe Ge3 B3Ga/NTbIBaHHSA.

OnycTuB BcachbiBalouiee KoJeHO cHOHa B CTaKaH C YHCTOil BOROH,
CJMBAlOT CYCMEeH3HI0 M3 cHPOHA B XHMHUYECKHH CTaKaH (C HOCHKOM)
o6beMoM 250—300 MJi. BEIIMBAIOT B 3TOT 2Ke CTaKaH NOCJe HeCKOJbKHX
ONnoJIaCKUBAaHUIl CYCMEH3MI0 W3 MepPHOrO UHJAHHAPA M 106aBJsAOT Npu
nepeMemIHBaHHM TaKoe KOJIMYeCTBO KPENKOro pacTBOpPa XJOPHCTOrO
Kanbuusi, 4TOGbl yepe3 HECKOJbKO MHHYT Haualoch CBepPThIBaAHHE CY-
CIIEH3HH.

OnpefieneHne NOYBEHHbIX YACTHIl, 3aXBaYeHHBIX B NPOGH CcycleH-
3uH, BefleTcst Ha duabTpax ¢ nociaenywouwei cymkoil. [ns sToit ueau
3aroTaBJHBalOT NOoTpeGHOE UKCIO KPYrabXx ¢uabTpos (AHaMeTpoM 10—
12 cM), KOTOpble B3BeHMIHBAIOT B BO3AYLUIHOCYXOM cocTosiHuu. OpHOBpe-
MeHHO GepyT HecKOJbKO (GHUIBTPOB MM KYCKOB TOH Xe GUABTPOBaNb-
HOIl 6yMaru TakXXe B BO3JAYIIHOCYXOM COCTOSIHHH W ONpEAeNsIoT cofep-
xkaHue B Heil Baaru. 1o nonyueHHoil BnaxHOCTH GyMaru nojiCUUTHIBAIOT
cyxoit Bec Tex GuUAbTPOB, Ha KOTOPHIX GYyAYT COGHPATbCS OCAJKH MOU-
BEHHBIX YacTHL M3 Npo6 cycrneH3Hi (BnpoueM MOXKHO BCE HCIIOJIb3yeMble
B aHanuse GuUABTPH B3BECHTb nocje 2-—3-uacoBoil cywkd npu 105—
110°).

CeepHyBluHecss B CIYCTKH CYCIeH3HH MepPeHOCST U3 CTaKaHOB Ha
¢uAbTPLl B BOPOHKU. 3aTeM QUABTPHI C OCafKOM MOACYLIHBAIOT HA BO3-
Ayxe, W, HaKOHell, B cywnabHOM wKady npu 105—110° B Teuenne 6—7
yacoB. [IpocymeHHble PUABLTPHI C OCaJKaMH B3BEIIHBAIOT (C TOUHOCTLIO
no 0,01 r) u BbluMTaHUEM Beca CYXHX (HJIbBTPOB HAXOIST Beca CYXHX
MOYBEHHBLIX YACTHIL B OTAEJbHBIX Npo6ax CycHneH3nH.

[Moxncuer conep:kaHHs B MOYBe Pa3MYHBIX (pakuuil NMPoU3BOAAT
no ciaenywuM ¢opmynam:

My =My VO My My V
my=——1 - 100; my,= T 100;

_ Mg—=My V . MgV
my=— 100; my= g5 — 100,

rae my, m,, mg U Mg — TPOLEHTHOE COAEPXKAHHE B aHaNH3HPYeMOH
nouse yacTHL AaHHOH dpakuuu (0,05—0,01;
0,01—0,005; 0,005—0,001u Menbue 0,001 MM);
M,;, My, Mz u My — Bec NMOuBeHHBLIX YacTHL B NpPo6aX CYCMNEH3HH
(8 1);
M — ucxonHasi HaBecKa CyXOil NMOYBHI;
Vi 1 v— 0o6beM Bcell CyCMeH3HH H OTIeJbHBIX NMPoOG ee.
CpaBueHHe cH(POHHOrO MeTOla C CYIIECTBYIOLMM B HacTosiee
BpeMsl NMUNETOYHLIM METOJAOM MOKa3aJo, YTO TOYHOCTb MEPBOrO MeToAa
HE TOJBKO He YCTymaeT TOYHOCTH BTOPOrO MeTONa, HO 1ae HecKOJbKO
NPeBOCXOAHT ero.
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YIMPOILEHHBI METOJA MEXAHMYECKOI'O AHAJIM3A
CYTJIMHUCTBIX U FJIMHUCTLIX MOYB
(M0 PYTKOBCKOMY)

ITOT MeTOJ AaeT OPUEHTHPOBOYHOE MpPEACTaBJEHHE O KOJHYeCTBEH-
HOM cojiepxXKaHun B mouse ¢pakuuit <0,005 mm; 0,005—0,05 u 0,05—
0,5 mMmM.

®pakuuo <0,005 MM onpezeasiioT Mo BeAUuYHHe HaGyXaeMOCTH
NOYBH, KOTOpast MNpsMO MNpONOPUMOHAJbHA KOJHYECTBY CORepxKa-
LWHMXCS B NMOYBE TJIHHUCTBIX YacTHIL.

dpakuuo 0,06—0,5 MM onpefiesisilOT HeNOCPeACTBEHHEIM 3aMepOM
necuaHbIX YacTHI NOCJe OTMYUYHBaHHS NOYBH OT GoJiee MeJKuX ppakuuii.

Konunuectso ¢pakumu 0,005—0,05 MM BBHIUMCASIIOT MO PasHOCTH
100% —(% < 0,005 MmM-+%0,05—0,5 Mm).

Onpenenenne ¢ppakuuu < 0,005 mm. OGpaseln cyxoif NOYBH, pacTep-
TOH B CTYNKe Pe3uHOBHIM MECTHKOM H npocestHHOH uepe3 0,5-munianmerpo-
BO€ CHTO, BLICHMAIOT B MEPHBI UUAHHADP €MKOCTBIO 25 MJ1 IPH MOCTYKH-
BaHUH UHJHHAPOM O KHUTY M T. M. LIAMHAD HaNoJHSIOT POBHO Ha 2,5
M. CTeK/STHHOH NaJloykoit MOuUBY B UMJIMHIPE Pa3PBIXJAIOT U NPUJINBa-
10T B Hero 16—15 M1 Boabl. Toit ke MaJIOYyKoi TiLaTebHO NepeMemnBaloT
NnoYysy B BOJe JIO TeX NMOp, NOKa He NMpeKpaTuTcst o6pa3oBaHHe Ha CTEH-
Kax UUJHHAPA MNIMHACTHIX Ma3KoB (NpH nepeMemMBaHun noussl). Ilocae
3TOr0 B LUJMHAD BHOCAT 3 MJ pacTBOpa XJOpHcToro Kaasuus (5,5 r
CaCl, B 100 Ma BOABI), NOYBY emle pa3 nepeMeuINBaloT, NPUAHBAIOT B L{H-
JIUHAP BOABI OO METKH, COOTBeTCTBYlOWLeil 25 MJI, M NepeMemHBaloT
nousy B TpeTHi pa3. Uepes cyTKn 3aMepsI0T 06beM OTCTOSIBIEHCS NOYBBL
H BBIYHCJISIOT TIpUpaleHne ee o6beMa MOCJe CYTOYHOTO OTCTaMBaHHs
Ha | MJ B39TOH AJs aHa/nn3a Noymbl (06bEM OTCTOSIBIIEHCS MOYBHI, Je-
JNIeHHH! Ha 2,5).

YMHOXKasa 3TOT npupoct o6bemMa Ha 22,67, nosyvyaloT MPOLEHT CO-
nepxanus dpakunun < 0,005 mm.

Onpenenenne ¢pakuuun 0,06—0,5 mM. OTMyuuBaHHe MNPOBOAAT
B MepHOM LuanHApe Ha 100 Ma. Ha sToM nunuHApe HeO6XOAMMO cAenaTb
yepTy (BOCKOBLIM KapaHAamoM) Ha 15 cM (NMHeHHBIX) HIXKe MeTKH, COOT-
sercTytomedl 100 M. B UMAMHAD HachmalOT NouBy RO OTMETKH 10 ma
(pacTepTyl0 H [IPOCESIHHYIO uepes TO ¥Ke CHTO), HaJHBalOT BOAH (10 100 M)
M MepeMelINBalOT Moysy B Boje. Uepe3 ABe MHHYTHI MOCJe OKOHYaHH$
nepeMelINBaHHS MYTHYIO BOJAY OCTODOXKHO CJHBAlOT 10 HaHeCeHHOH
yepThl. B HHAHHAP JONHBAIOT BOAY, Pa3MeHINBAIOT MIOYBY M CHOBA uepe3
IBe MHUHYTH MOCJ€ NepeMemMBaHUsl CJAMBAIOT MYTHYI0 BOAy. OTMyun-
BaHHe NMPOU3BOASAT IO TeX NMOP, MOKa BOAA NocJie ABY XMHHYTHOIO OTCTau-
BaHUS HAJ uepToil He CTaHeT MOYTH nMpospauHoii. [{anee oTMyunBaHne
npojoJkaercss npu 90-ceKyHAHON OTCTaNBaHHHU [0 MOJHOTO OCBETJEHH S
BoAH Haj yeproil. Koriaa 3Tto GyneT AOCTHTHYTO, LHJHHAD OCTaBJAAIOT
B nokoe u yepe3 15—20 MHH. 3aMepsIOT 0GbEM OCeBHIEro fnecka.

Kaxawiil MuAAUJHTp 3TOro mecka coorsercteyer 0% coxepxka-
Hus B nouse ¢pakuuu 0,05—0,5 mMM.

BuimeonncaHHblii MeTOX RaeT XOpPOHINEe pe3yJbTaThl Ansi Geckap-
GOHATHBIX HE3aCOJIEHHBIX CYTMJIMHHCTHIX M TJAMHHCTHIX mous. Jlas mous
KapGOHATHEIX M 3aCOJIEHHBIX KO3(hdHIHEHT Mepesoia MNpHpalleHHs
o6bveMa ocafika Kose6yercs B LIMPOKHX nmpefies1axX, 4TO CHHXKaeT TOUHOCTh
mMeTojia.
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BH3YAJIbHOE ONPEREJNIEHUE MEXAHWYECKOI O COCTABA
MOYBbI

Cyxo#i KOMOYeK TNOYBBI HJIH HECKOJbKO €ro CTPYKTYPHbIX
OT/Je/IbHOCTEN KJIalyT Ha 1aJIOHb JIeBOf PYKH U pacTHPAOT Nab-
laMM TNIpaBoH .pyKH.

INouBa, pacchbinaromascsi Ha Maccy, CIJIOLIb COCTOSIIYIO U3
OTAe/NbHBIX TECYMHOK, pasjiiyaeMblX HEBOOPYMKeHHbIM TIJa-
30M, C HHUTOXKHBIM KOJIHUECTBOM IbLJIM H TJIHHUCTbIX YACTHIL,
fIBJISIETCS] NeCUaHOH.

CynecuaHble NMOYBBI TaKXKe pacTHpAlOTCa Ha JojoHu Ges
KakuX-aub0 yCuJHH, npuyeM npeobiafaior NecyaHbie YaCTHUIIH,
NblJeBaThIX XK€ H TJIMHHCTHIX yacTHL Maso. Ha xpynHelX Kom-
Kax NpH NpOBeJleHHH HAa HHUX HOXXOM YepThl JIErKo ob6pasyercst
6opo3jla C HEpOBHBLIMH KpasiMH.

Y mecuaHblX pasHOCTell uepThl NMPOBECTH He YJaercs, Tak
KaK KOMOK IpPH 3TOM pacchNaeTcs.

Ecnn xoMoxk mouBel noj jaBjieHHeM HaJjbla JIerKO pacrna-
JaeTcst Ha COCTaBJISIIOILME ero YacTHIL!, HO NeCOK He OLLymaeT-
Csl WM €ro OueHb MaJsio, TO MeXaHHUECKHH COCTaB B JaHHOM
c/yuae NpesCTaBJeH MblJeBaTHIMU (1IECCOBLIMU U JIECCOBUIHBIMH)
CyNeCYaHbIMH HJIH JIETKOCYIVIMHUCTBIMH pasHocTsMu. Cynec-
yaHble Pa3HOCTH 3THX NMOpPOJ NMpPH PacTHpaHHh HA JAJOHU TpO-
U3BOJAT LIYpIUAILKH 3BYK U JIETKO CChINAOTCS ¢ pykH. Dosee
TsXKeJible Pa3HOCTH IPOMU3BOASAT BIEUaT/IeHUE TOHKOH MYKH
M [auyKkawT PYKY.

ArperaTsl, TpeOylomye HECKOJbKO GOJIbILIErO YCHJHUS AJist
pas3jiaBiMBaHKsl, XapaKTePH3YIOT INOYBBHI JIETKOCYTJIMHHUCTOrO
MeXaHHYeCKOTO COCTaBa, a JJs JECCOBHAHBIX U JECCOBBIX
NOpoJl — CpefHeCyTJIMHUCTOrO coctaBa. CTPYKTYpHBIE OT/e/b-
HOCTH 3THX NOYB IJIOXO BbIpaKeHbl U HenpouHbl. JInHus, npo-
BelleHHas MO KOMKY HOxoM, Gojlee ueTkasi, yeM y cyneceil,
Kpasi ee pBaHble, IITPUX MAaTOBHIH.

[lpu HeoGxomnMocTH npuMeHeHUS OoJiee 3HAUUTENBHBIX
YCHIMH, B pe3yJbTaTe KOTOPBIX BCe K€ YAAeTCs MOJIHOCTBIO
pasjaBuThb, pacTepeTb NOUBY HA MeJbyailluye YACTHIILI, MOCe]-
HSIS1 MOXeT ObITb OTHECeHa K CPEeJHECYTJIMHHCTHIM PasHOCTAM,
a IIpU OTCYTCTBHH [eCKa — K THIKEJIOCYTJIMHHCTHIM JIECCOBHA-
HBIM MJIH JIECCOBBIM mopojaM. JIMHHS OT HOXKa MartoBasi, Kpas
poBHble. CTPYKTypHble OTEJNBHOCTH OOBIYHO XOPOLIO BbIpaiKe-
Hpl. Cyxue arperatbl TSXKeJOCYTJHMHHCTBIX H OCOGEHHO TIJIH-
HHUCTBIX TOYB YCHJMSM DPacTUpPaHUs NajbleM He NOAAAIOTCS.
UeM TaAXKeJsee NOYBA 1O MEXAHHUYECKOMY COCTaBY, TeM MeJjibye

27



B0po3jly AenaeT Ha KOMKe HOX, @ IUTPHX OT HEro CTaHOBMTCS
Gosiee rasiHUeBUAHBIM. CTPYKTypa TJIMHHCTbIX I[OYB 4YeTKad
W NpoyHas W NPH HaAJIM4YHMK TyMmyca oueHb Bojocroiikas. Cre-
IYeT MMeTb B BHJY, YTO BJaXKHble arperaTbl WM KOMKH MOYB
MeHee IMpOYHBI, YeM CYyXHe.

Ipu ppyrom cnocobe onpepeneHHsi MeXaHHYECKOTO COCTABA
XOpOILO pacTepTbil HMCMBITHIBaeMbl 06pasell MOuBbI yBJaXK-
HSIIOT BOAOH 1O TecTocOpasnof KOHCHCTEHLHMH, NPH KOTOPOH
oH obnajaeT MakCHMajbHOH mjactuyHocTblo. Ilpu sToM Tpe-
OveTcsl HEKOTOpOe BpeMsi 1 CMauuBaHUSA MOBEPXHOCTEH MeJib-
yaliuMx vacThy cyxoif nmousbl. Ceipasi mouBa NpejBapuTeNbHO
lle pacTHpaeTcsi, a Cpa3y YBJIAXHSETCH, eC/H YBJaXKHeHHe
ee 11ec6X0MMO ANl NMpPHAAHUA NMOYBe nJjacTuyHoctd. M3 mpu-
FOTOBJIEHHOTO TaKHM 00pa3oM «TeCcTas MEXJY JaJOHAMH PyK
1Ipo6VIOT CKaThblBATb IIAPHUK BeJIMUMHON TNPUMEpPHO C JleCcHOH
Oopex M pacKarbiBaThb ero B KoJjbacky (LIHYp):

IecuyaHble NOUBbI LIAPHKA He 06pa3yioT, KaK Obl HU OblJl HACHI-
ueH obpasel, BOJOH (OH pacnajaerci Ha pyKe);

cynecyaHble NoYBbl 00pa3yioT IAPDHK C LIEPOXOBATOH MO-
BepXIOCTbIO; MPH MOMNbITKE packaTaTb B IUHYP OIl JIEFKO pac-
najaeTcsi Ha KOMOYKH pPasJIHUYHOH BeJHUHHbI;

JIETKOCYTJIMHUCTbIE TIOYBbl PAaCKaThLIBAIOTCA B LIHYpP TOJI-
IHUIIOH NPUMepPHO 3 MM, OHAKO NPH B3SITHH €ro C PYKH OH
pacnajaercss Ha MeJKHe YacTH;

CpefiHeCYTJINHHUCTbIE TOYBbl MO3BOJSIOT C/leiaTb TOHKHH
IWHVpP, HO NpU crube ero B KOJbUO JHAMETPOM 2—3 CM OH
JaeT TpelUMHbl W TepeJsioMbl;

TSKeNOCYTJIMHHCThIE TIOUBBl PACKATbIBAIOTCH B TOHKHH JJIHH-
1ibl# UIHYD TOMIIMHON NpuMepto 1,5—2 MM, Jerko crubaroimuii-
¢l B KOJIBLIO JIHaMETPOM 2 cM; NpH MOMNepeuHoM CJlaBJHBaHHU
KOJbIla 11a €ro BHellHell CTOpOHe 00pa3yIOTCS TPELIMHDI.

Ianunctele 0 0cOGEHHO TSIXKEJOCYTJIHHUCTbIE [OUBBI JIETKO
pacKaTbiRalOTC B TOHKHH IUHYPOK, O6GJafalomMil XOpOULIUM.
cuensieHHeM, KOTOpbIfl NpH MepesioMe He JlaeT Ha Mecre cruba
TpeiuH. M3 Tecta TAXKeJOCYrJMHHCTBIX MOPOJ MOXKHO (opMH-
poBatbh JioOble QGUrypbl 0e3 00pa3oBaHHA TPEIMH HA W3-
rubax.

[lpu onpejeneHyH MeXaHHYECKOro cocraBa KapOGOHaTHBIX
NOYB PEKOMEeHAYeTCs [ijisi HM3rOTOBJIEHHS TecTa BMeCTO BOJbI
npiMeHATb 10-NPOLEHTHYIO CONAHYIO KHCJOTY (C LeJbIo pas3py-
IEHHs1 BOJOCTOMKMX MHKpPOArperaroB).

ComocTaB/isisi MOJyYeliHble pe3y/bTaThl ONpefiesieHnil Mexa-
HHYECKOTO0 COCTaBa METOJOM pACTHpaHHs H pacKaTbiBaHHA,
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NpH HEKOTOPOM HABBIKE MCXKHO BeCbMa IPaBHJIbHO OTHOCHTb
HCNBITHIBAEMBIFl OOpasell MOYBbl K TOM HJM HHOH pPa3HOCTH MO
MeXaHHYeCKOMY COCTaBy.

MHUKPOATPETATHbIA AHAJIU3 MOYBbI METOJJOM NHUIETKH

[louBa He 3aconennasd. [as nposegenus arperar-
HOTO aHajHu3a MNoYBbl OepyT CpPeJHIO NpoOy BecOM OKOJO
500 r; Takasi HaBecKa rapaHTHPyeT OT MHOIHX NOTPeLIHOCTeH,
Hen30eXXHbIX Ja)e NPH CaMOM TIATeNbHOM OTGOpe cpejHel
npo6bl. A1y npoOy MOYBbLI JIOBOAAT JO BO3JYLIHOCYXOFO CO-
CTOSIHMSA, NpHueM TIJbl6KY gunaMeTrpom Oosblie 1 cM pasnaMbl-
BAIOT NaJbLaMH Ha OTAENbHOCTH AuaMeTpoM Jo 1 oM.

[IpuBeeHHYI0 B BO3JyLIHOCYXO€ COCTOSTHME NpO6Y MOYBbI
OCTOPOXXHO NPOCEHBAIOT BPYUHYIO Yepe3 CHTa C OTBepCTHAMHU
no 10—5—3 u 1 MM, cjoxeHHble B OHY KOJIOHKY. [Ipu npo-
CeMBAHUH CpeJiHIOI0 NpOoOy NOYBLI MEepeHOCAT Ha BepXHee CHTO
yacTamMu npumepHo no 100 r ¢ TakuM pacueToM, yTOOBl MOYBa
NOKpBbIBajJa JHO CHTa TOHKHM cjoeM. Takas TOJIIMHA CJOf
NOYBbl B HEKOTOPOH CTeNEeHH NpeJoXpaHseT arperathl OT pacTH-
panus npu npoceuBanuu. Ilocne mpocenBanusi ocTaBLuHecs
Ha CHUTax W B NOJJOHE arperaThl NepeHoCAT B 3apaHee 3aroTo-
BJIeHHble U NPOHYMepOBaHHble (HaphopoBble HJIU aJIOMHHHEBbIE
vamkHd. Korpa Bca mpo6Ga Gyner TakuM oOpa3oM pasfesneHa
Ha TPYyNNbl arperaToB COTBETCTBEHHO JMaMeTPy OTBEpPCTHS
CHT, KaXJAyl0 rpynny B3BeLIHBAlOT HA TeXHHYEeCKHMX Becax
M BbIYHCJAIOT NPOLEHT ee K BeCcy B3ATOH NpoGbl IOYBHI.

PesysbTaThl Takoro asanu3a no3BOJISIOT C JOCTAaTOYHOH
TOUHOCTbIO B3fIThb CpeJHIO0 MNpoOy MOYBbl [/l ONpejeeHust
TNPOLEHTHOrO COCTaBa pa3jIMYHBIX [0 KPYMHOCTH arperaros.
Jlna 3TOro M3 OTCESIHHBIX arperaTtoB COCTaBJISIOT HaBeCKY,
B KOTOPYIO BXOAAT BeCOBble JIOJIM BCEX BbljieJIeHHbIX NPOCEeHBa-
HHeM (pakuuil NponopuHoHaJbHO NPOLEHTHOMY COJIep2KAHHIO
KaXI0H (pakuuy.

HaBecky st arperaTHOro aHasinsa COCTaBJISIIOT COTJIACHO
NpUBEJICHHOMY HHXe NpHMepy.

BbipesneHo arperaToB mpH mMpoceMBaHWU CYXOM mousbl (B )):

10—=5 Mm. . . .. . ... .25
5—3 » . . . ... ... .20
31 » ... ... .10

<l » .0 ... ... 45



Hasecky, nanpumep B 20 r, AJsi onpefeneHHsl NPOUYHLIX
arperaTtoB COCTaBJISIIOT M3 pacyera:

2025

10—5 mm —10—0——5 r
5—3 » gl)o—go— =4
3—1 » %9 =2»

1 » 2%3—5=9 »

HOasi aHanusa Gepyt HaBecky 20—30 r B 3aBHCHMOCTH OT
KOJIMUECTBA B MOYBe arperatoB < 1 MM; yeM GoJblue Mblie-
BaTblX YACTHL, TeM MeHblue GepyT HaBecKy, TaK Kak NpH onpe-
JieJIeHMH MUKpOArperartoB KOHIEHTpalus B3BecH (OyBa--BOJa)
He JoJKHA npeBblath 1—2%. 3Ty HaBecKy NOMEIIAIOT B
JUTPOBbIH LUJHHAD M pa3MayuBalOT B JHCTHJJIHPOBAHHON
BOJE.

OnHoBpeMeHHO OepyT mnpo6y TMOuBbI MJs OINpeeseHHs
BJIQXKHOCTH €e W NOCJEAYIOWEro nepecyera pe3yJbTaToB aHa-
JM3a Ha CyXylo TOYBY.

Bojy B LMAHHApD NpPUJAMBAIOT C TAKHM pPacuyeToM, YTOOBI
B35iTast N7 aHaJH3a HaBeCKa IMOYBbI HAXORUJIACh B COCTOSIHHH
noJiHOH BjaroeMKocTH. HanuBath Bojy mno cTeHKe UHMJHHApA
clelyeT Tak, uTOOBl BOJA TNOCTeNEHHO CMauMBaja HHXHHe
CJIOH TOYBBI, BHITECHSISI BO3JLYX, COfiep KaliHiics B mopax mou-
BbL.

PasmauuBaHue posmxkHO mnpojoskatbes 10 mumyT. Ilocne
3TOTO LMJIMHAD JONHBAIOT AUCTHIIMPOBAHHON BOJOH TOYHO N0
JUTPa W OCTaBASIIOT HA CYTKH.

3ateM uMAMHAp BpyuHyi0 NepeBopaumBaioT pa3 10 npns
PaBHOMEPHOTO pacrpefiesieHdsi NMOYBEHHBIX YACTHIl 1O BCEMY
crosi0y BOJbI, NOCJIe YETrO LHJIHHADP YCTaHABJIHMBAIOT CTPOro Bep-
THKaNbHO [/ B3ATHS NpOO6 NUNETKOH, KaK 3TO NPHHATO sl
MeXaHHUYeCKOro ananusa. Ilunerkoit GepyT npoObl fnisi omnpe-
JesieHUsi MUKpoarperatoB uamerpoM: < 0,05 MM, < 0,01 mm,
< 0,005 MM, < 0,001 MM, cornacHo Tabauue 10, cocrasJieH-
HO#t mo dopmyne

U—0’13r2 (P—pHZO)
n
rne GykBeHHble 0G03HaYeHHs1 Te Xe, 4To U B dopmyne Crokca.
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Ta6aunuwa 10
Bpems u ray6una B3aTus npo6 npu yaeabHOM Bece moussl 2,70!

. o

IMLS-?[-) Fay6una Tevnepatypa (B °)
norpyxe-

arpe- | yus nunei- 25 | 20 | 15

raToB | Wy (5 cm)

(8 MM) Bpemsi B3iTHA npob

0,05 20 2 muH. 14 cex. | 2 mun. 30 cek. 2 MHH. 52 cek.
0,01 10 27 muH. 54 cek. |31 muH. 24 cek.| 35 Mux. 49 cek.
0,005 10 1 yac. 41 Mun.| 2 yac. 5 MuH, 2 yaca 23 MuH.

0,001 10 46 yac. 30 muH. |52 yac. 19 muH.| 59 uvac. 42 MuH.

Jlns B3siTusi mpo6 TOJIB3YIOTCS MUMETKOH B 25 M.

BasTtue npo6 TeXHHYeCKH OCYILECTBJISIETCS TakK: ONYCTHB
OCTOPOXKHO MHIIETKY HA YKa3aHHYIO Ii1yOHHY, yepe3 COOTBET-
CTBYIOLIlee BpeMs acnHUpaTopoM HabGUpaloT B MHNETKY Npoby
cycnensud. Kak u npu MexaHHdYecKoM aHajuse, nepByio npoby
U3 JJaHHOM TOUKH cjefyer Opath Ha 10—I15 cek. panblue, ueM
yKa3aHo B Tabsule, HCXOAA U3 BpeMeHH, NOTpeOHOro iJs Bca-
CbIBAHHMS aCNHPAaTOPOM XKHAKOCTH B nunerky. Ilpo6y GepyT
OCTOPOXKHO, YTOOB! H36eKaTb BCSKOTO COTPSICEHHs, B3MyuYHBa-
HHU S B3BeCH, [IePeHOCAT U3 NIUNETKH BO B3BELLEHHbIil CTEKISAHHbIH
6r0KC, BbiMapHBalOT M cywat npu 105° 0 nocrosiHHOrO Beca.
Takum ke o6pa3oM, HO TOYHO B CPOKH, NpHBeeHHbIE B TaOMK-
ue 10, GepyT npoObl Assi omnpefieieHHst OCTaJbHbIX (pakuHi
(B36anThiBaHVe TIOUBEHHOH B3BeCH NPOU3BOAAT Nepel B3ATHEM
nepeoil ¥ BTOpOH NpoOhI).

[lepen B3siTHeM TpeTbeli M 4yeTBepTOil NMpOOGHI 3aCUMTHIBAIOT
BpeMsl CTOSIHMA Tocje B36anThiBaHHSI paHee B3STOH NpOOHI.

Jna Boyienenuss arperatoB KpymHee 0,25 MM UHJHHAP
JIOJIMBAIOT 10BEPXY, 3aKPBIBAIOT CTEKJSHHOH MIACTHHKOH, me-
pEBEepTLIBAIOT M pa3MewmaloT Hajy curamu. Cura NpHMEHAIOT
NpOBOJIOYHblE, C AUaMeTpoM OTBepcTHit 5—3—1 u 0,25 MM,
BJIOJKEHHbIE OHO B Jpyroe, HauuHasi ¢ KpynHoro. Mx norpy-
XalT B BOAY, HaJHUTYIO B BBICOKHil KpHcTanausatop. [lepe-
BEepHYB LMJHMHJAD B BepXHee CHTO, NOrpyxKeHHOe B BOAY, OT-
HHMMAIOT NOJ BOJOM MyacTUHKY. M3 UnnuHApa HAuMHAIOT BblNa-
Jarb Bce arperarthi kpynHee 0,05 mM. UroObl ypanuTh arpera-
Thl, NPHUCTaBIUHE K CTeHKaM LUJIHMHADPA, HEOOXOJUMO, He BbIHH-
Masi LUJHHJpA M3 BOJbl, JEerKHM INOKAulMBaHHEM CMbITb HX
B CHTO.

1 lna papyrux 3sHauyeHuil yHeqbHOro Beca MO BbllleNpHBeAeHHOMN
¢dopMyJsie paccuMTHIBAIOT COOTBETCTBYIOWLIYIO TaGauuy.
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Beinapaiomye arperatsl cseilyeT pacrnpefedsitb TOHKHM
cJ0eM Mo Bcel muowlagu cuta. Yepes OJHY MHHYTY arperarhbi
kpynuee 0,25 MM BblDagyT W3 IHJUHAPA;, TOTHA TOPJIBLIILIKO
UMJIHHApA CHOBA 3aKpbIBAIOT IJIACTHHKOH W IMJHMHAD BbIHU-
mator. OcraBluvecsl Ha CHTaX arperartbl CMbIBAIOT BOJIOH B cTa-
KaHYHKH, BBICYUIMBAIOT U B3BELUHBAIOT.

[TouBa 3acoaenHnas. B stoMm ciyyae npoBogat
/IBa BapHaHTa aHaJIU30B:

1) arperatibiii aHanus 6e3 OTMBIBKH PacTBOPUMBIX coJiel;

2) arperaTHblfi aHanu3 C MNpeABapHTENbHOH OTMBIBKOH
obpasua oT pactBopuMbix coseil (peakuust Ha Cl’).

[lo nepBoMy BapuauTy anaju3 NpoBOAAT KaK yKa3aHO JJisi
NoYBbl HE3aCOJIEHHOH.

ITo Bropomy Bapuanty GepyT aBe cpepnue npoOGbl. OGe
npo6el, 6e3 NpejBapUTENILHOrO pa3MaudBaHUs, OJHOBPEMEHHO
Ha BOPOHKaX (MJOTHbIH (GUABTP) OTMBIBAIOT OT PacTBOPHMBIX
coneit (peakuns Ha Cl’). Ilocne atoro onuy npoby nepeHocAT
B UMJHMHAP A/ NpOBeJeHHsi aHann3a Kak OObIYHO, a APYTYIO
BBICYIUMBAIOT ¥ B3BellWBAIOT. [locnefiHAs CaAyXHT JJsi onpe-
JeNleHHs] TIOTepH PacTBOPHUMBIX coJielf Mocje OTMBIBKH. Basitue
npo6 nunerkoil W onpepenenue arperatoB kpynuee 0,05 mMm
NPOU3BOAAT KaK yKa3aHo JJisi NOYBbl He3acOJIeHHOH.

Pacuer pesynbraTos MHKPOArperaTHOro aHaiMsa MOuBHI.
[Tyctb u3 06pa3ua BO3/YLIHOCYXOi NOYBBI B3ATA CPEJIHAS npoba,
BEC KOTOPOH, nepecuuTaHHbll Ha cyXxyio mouBy, pased 300 r.
[Tocne npocenBanus ob6pasua yepes3 CepUIO CUT BblieJeHbl Ppak-
IIMK PA3JIMYHBIX N0 KPYMHOCTH arperaTtoB H COCTaBJjeHa Mpo-
NOPLHOHAJBHO BeCy BblJIeJIEHHbIX arperatoB HaBecKa AJd aHa-
au3a, pasHast 20 r cyxo#t mouBsl (taba. 11).

Ta6anuna 11
HAuaverp | Bec arpe- Tpouent Bec ¢pakuui (B T) B COCTaBJIeHHOR AJsi
bpaxunh rartos K BeCy Cyxo# aHaaH30B HaBecke B 20 r
(B MM) . (B T) MOUBbI
>5 93,20 31,06 20.31 06——6 21
100
20.19,94
5— 59 19,9 ST —3,99
3 ,81 19,94 100 3,9
20-19,21
3— 57,6 19,21 =t =
1 ,62 100 3,84
<1 89,37 29,79 @Q%ﬁ.:&%
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[Tunetko#t o6beMoM 25 My B3ATH MpoOGLI U3 JUTPOBOTO IH-
JMHApa M BbljieleHbl MHKpoarperatbl (Tabs. 12).

Ta6nunga 12
Juamerp nBsgb,B 3?)222. Mpouent x b # | TIpoueHT K Be-
dpaxuui ceﬁmﬁ',( auT- | BECy cyxoi ,E[uaMe(‘er MMp)aKuu cy cyxo#t
(B MM) Py (B 1) NOYBbI MOYBbI
<0,05 1,4705 7,35 0,05—0,01 2,70
<0,01 0,9310 4,65 0,01—0,005 1,92
<<0,005 0,5460 2,73 0,005—0,001 1,18
<0,001 0,3100 1,55 < 0,001 1,55

[Tocne B3siTusi munmeTkoiél Npo6 Ha cuTax ObLIH BbifieJieHbl
ciepyomye dpakuuy arperatoB (taba. 13).

T

a6bnuua 13

Juamerp (B MM)

Bec arperarta (B r)

INpouent x Becy cyxoi

NOYBbLI

>5 0 —
5—3 0,228 1,14
3—1 2,58 12,90
1,0—0,25 12,81 64,05
®pakuuo  0,26—0,05  BbICUMTHIBAIOT 1O Pa3HOCTH:

100—(1,14+12,90+64,05)=21,91 (3T0 AaeT MpoOULEHT CcOfep-
x)auua ¢gpakuuu <0,25); 21,91—7,35=14,56.

Ta6auya

PeayanaTbl arperaTHoro aHaJiuda no4Bbl

14

JinameTp (B MM)

IIpoueHT K Becy
CyXo#il mouBbl

Jluamerp (B MM)

INpoueHT K Becy
CYyXoH MoYBHI

>5 0 0,25—0,05 14,56
5—3 1,14 0,05—0,01 2,70
3—1 12,90 0,01—0,005 1,92
1,0—0,25 64,05 0,005—0,001 1,18
< 0,001 1,55

Ecau npu nposejeHdH arperaTHOro aHaju3a IOYBY OTMBI-
BalOT OT PacTBOPUMBIX COJIeH, TO MPOLEHT pacTBOPHUMBIX COJelt
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selypTaroT 13 100 BMecTe ¢ NPOLEHTOM COZepXKaHUs arperaTtos
kpynsee 0,25 mm. Hampumep, arperatoB KpynHee 0,25 mMm
naiineno A%, pacteopumMbix cosielt 5%, Torna NpoueHT arpe-
ratoB < 0,25mm 6yniet pasen 100—(A-+5). [lanbneiiuuit pacyer
NPOM3BOAT AHAJOTMYHO BblleyKa3aHHOMY.

Hcxonst M3 COOTHOILEHHH NMPOUEHTHOrO COJepKaHHUs YacTHIL
<0,001 MM, nosyuyeHHbIX NpH MeXaHHYECKOM H MHKpoarpe-

100%

. e
50 /
1/

20//( //

7

Mexanuyeckuld cocmal

o————o Mukpoagpezamnoil cocmad

0 !
0,001 0,005 0.01 005 025 05 10 30 10,0
Pasmep ¢pasuul, mm

Puc. 3. KpHBble MeXaHHYeCKOr0 M MHKPOAarperaTHOro
COCTaBa JIECCOBHAHOrO CYTJIHHKA.

raTHOM aHaJM3aX, MOXHO CYAHTb O IPOYHOCTH MHKpoarpe-
raTtoB, O JMCNEPCHOCTH IOYBHI, a CJI€JOBATEJbHO, H O CTPYK-
Type IOYBbI.

[Mpod. H. A. Kaunnckuil npeajoxua BblYHCAATE (akTOp
JHCNepCHOCTH MouBbl (KJ), MM CTeNeHH DACHbLIEHHOCTH ee
B BOJle, Ha OCHOBE NPOLEHTHOrO OTHoeHHs yactul < 0,001 mm,
NOJIyYeHHBIX [pPH MHKpOarperaTHOM aHajuse, K 4YacTHlaM
<0,001 MM, noJyyeHHbBIM NpH MeXaHHYECKOM aHaJju3e:

Ko = 100 m

n ’

rie Ko—dakrop aucnepcHocTH;
m—unponeHT yacTtul < 0,001 MM, mosyyeHHBIX NIPH MUKpO-
arperaTHoM aHaJjiM3e;
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fi—npouedT yacruu < 0,001 MM, nonydeHHbIX MpH Mexa-
HHYECKOM aHaJju3e.

YeM Bbile paKTOp AUCNIEPCHOCTH, TEM MeHee TPOUHbI MHKPO-
arperartbl IOYBBHI.

Axanemnk A. H. CokoJsioBckuil jaeT onpefiesieHHe CTPYyK-
TYpHOro Ko3((pHlUMeHTa MOYBHI, BbIpaXKAaKIlee COOTHOLICHHE
MEXJy NIPOLEHTHBIM COlepIKaHHEM KOJIMUECTBa BbICOKOAHCIEPC-
HOJ YaCTH TNOYBbI, N0Jy4aeMOil NPH YCTpaHEHHH KaK KOoaryJs-
TOpa MOHa KaJbLHfA, TaK H TOH 4acTH ryMyca, KOTopas mepe-
uia B HeoOpaTHMoe COCTOsIHMe (), W JUCIEepPCHOCTbIO TOUBHI
(m), nonyyaeMoii Npy yclOBHSX, CXOAHBIX C €CTECTBEH HbIMH.

__(n—m) 100
K== 10

rre K—xoadduureHT pucnepciocTH;
n—npoueHT yactuy < 0,001 MM, nosyuyeHHbIX NpH Mexa-
HHYECKOM aHaJu3e;
m—npoueHT yactHy < 0,001 MM, noJyyeHHBIX OPH MUKPO-
arperaTHoM ataJjuse.

Bonee noapo6HO AMCNEPCHOCTb MOYBbI XapaKTepH3yeTcs
rpadMKoM, Ha KOTOPOM HaHOCAT pe3yJbTaThl MeXaHHUYEeCKOTO
M MHKpOarperaTHoro coctasa nouBbl (Tabs. 15). Jlns mocrpoe-
HHA TAKOTO rpaduka Ha ocH abcuuce OTKAabIBalOT B MacluTabe
Jorapu(Mbl pasMepoB YacCTHL, BblpakKeHHble B MUKPOHaX, a Mo
OCH OpJMHAT — NPOLEHTHOe CojepXKaHHe (pakuHil MeHbIle
3HAuYeHMil, yKa3aHHBIX Ha ocH abcumcc (puc. 3).

Ta6aunma 15

IlpoueHT coaepKaHusi GPpaKi Ui (B MM)

Cocran 10 0,5 0,25—{0,05 0,01 0,005 <

PR >0 17T |31 10,500 55 | 6,05 | 6,01 | 0,008 | 0,001 |0,001

Mexanu-

yecknit | — | — [0,50[2,03| 2,47|16,23|-41,19| 8,58 |10,44 |18,58
Muxkpoar-

perar-

et . .| — |7,55/4,31|9,46(20,00/27,26| 16,14 | 9,32 | 4,78 | 1,18

[lepen noctpoenueM rpaduka 3anoJHSAIOT BCHOMOTaTejb-
Hylo Tabnuny 16.
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Ta6auuna 16

Pasvep Beanunia or- TIpouenT CONePKAHKS YaCTHI
yacTHLL Jlora- | Pe3Ka Ha ocH Paamep
(B MHKPO- |pudmp | a0Cuuce (s YaCTIW | MeXxaHHUCCKHH MHKpOarperaT-
HaX) lefu.l;a)Ge (B M) cocTaB Hbili COCTaB
110 — <0,001 18,56 1,18
50,68 2,72 <0,005 29,00 5,96
10 | 1,00 4,00 <0,01 37,58 15,28
50 | 1,70 6,80 <0,05 78,77 31,42
250 | 2,39 9,56 <0,25 95,00 58,68
500 | 2,70 10,80 <0,5 97,47 78,68
1000 | 3,00 12,00 <1,0 99,50 88,14
3000 | 3,47 13,88 <3,0 100,00 92,45
10000 | 4,00 16,00 <10,0 — 100,00

CTPYKTYPHBIA AHAJIU3 MOYBBI MO METOAY H. U. CABBUHOBA

CTpYKTYpHOCTbIO TNOYBbI Ha3blBAalOT CBOHCTBO NOYBHI pac-
najaTbCsl Ha passjuyHble N0 BeNHYMHEe U (OpMe OTHAeNbHOCTH,
COCTCAILNE H3 MEXaHHUECKHX 3JIEMEHTOB, CKPEIlJIEHHbIX MEXAY
co0CH TyMYCOBbIMHM BeLIECTBAMH H HJIOBATbIMH YacTHLAMH.

CTpyKTYpHOCTb NOYBH! SIBJISIETCS OJJHHM M3 BaXKHbIX MOMEH-
TOB, ONpEJeJSIOHX IJIOJOPOaAHe NouBbl. MesKOKOMKOBaTasi
(3epHHucTas, kpynuuarast) ctpykrypal obycnosauBaer Haubosee
OJ1aronpHATHbIA BOAHBIH M BO3YLWHbIH peXHUM MOYBHI.

B saBucuMoCTH OT (haKTOpOB, CO3JAIOUHUX CTPYKTYpPHbIE OT-
JeJIbHOCTH (KOMKH), OTIIOLIEHHEe MX K BOJie Pa3jiHuHO: OJHH H3
KOMKOB COBEpLUEHHO HeBOJONPOUHbl — NpH  AeHCTBHH BOAHI
pacnJblBalOTCsl; Apyrie, Hao60POT, AJNHTENbHOE BPEMS OCTAIOT-
csi B BoJle YCTOHYKMBbIMH. HeycTofunBEl, B 4aCTHOCTH, CTPYKTYP-
Hble OT/JEJbHOCTH, BO3HHKLUHE H3 MEXaHUYECKHX 3JIEMEHTOB,
CKJIEEHHBIX C KOAaryJHPOBABILHMH 3JIEKTPONUTAMH. TAKHE KOM-
KH paspyllaloTcsl, KaK TOJbKO JIeKTPOJHT OKaXKETCH BbILIEJIO-
YeHHbIM HJIM KONLEHTpPalHs ero CTaHeT IHXKe 3JEeKTPOJUTHYe-
cKkoro nopora koaryasuud. Takxe HeyCcTOHUHBBI KOMKH,
KOTOpble 00pa30BaJiuCh NPH CKJEHBAHHHN MeXAy cOO0H IIHHH-
CTBIX 4YacTHLl 6e3 yuacTHSI T'YyMYyCOBbIX BelLIeCTB.

1 TTox cTpykTypoil mouBhl moiniMaloT GopMy, pa3Mephl H B3aHMHOE
pacnosoxeliHe CTPYKTYPHbIX OTAe/ibHOcTelH. HacTo 3TO monsaTHE mepe-
HOCSIT M Ha caMi otjeabhocTi. HauGosblyio LHEHHOCTb B arpOHOMH-
YeCKOM OTHOUIEHHH HMeIOT CTPYKTypHble BOAONPOYHLIE OTAENbHOCTH
pasmeponm ot 0.25 no 10 mm.
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C pyroit CTOPOHBI, CTPYKTYPHbIE OTAENbIIOCTH, BO3HUKIINE
M3 MeXaHHYeCKHX 3JIEMEHTOB B pe3yJibTaTe CKJIEeHBAHUS UX CBe-
JKeoCaXK/leHHbIMH TYMYCOBbIMH BellleCTBaMH MPH yYyacTHH NOTJIO-
IIEHHbIX JBYXBAJEHTHBIX KaTHonop, ocobeniio Ca’’, BecbMa
YCTOHYMBBl B BOJie, T. €. BOJONPOHYHbI,

Bopa, nopaBaemast Ha opoluaeMoe MoJie, MOXET KOpeHHBIM
00pa3oM H3MEHHTb CTPYKTYpHbH COCTaB MOUBBI KaK C KOJHUe-
CTBEHHOH CTODOHBI, TaK M C KauecTBeHNOH, B 3aBHCHMOCTH OT
BOJIONIPOYHOCTH CTPYKTYPHBIX OT/eJbHOCTeH.

3ajaueil CTpYKTYpPHOroO aiajinaa IOYBbl SIBJSETCS Bbijeje-
HHMe ¥3 Hee B BO3JYIIHOCYXOM COCTOSIHHH CTPYKTYPHBIX 3Je-
MeHTOB (KOMKOB) AnamerpoM > 0,25 MM C KOJINUeCTBEHHBIM MO/
pasjesieHHeM [OCeIHUX N0 BeNHYHIIE HX JIHaMeTpa Ha GpaKiuu
B npefenax ot 10 go 0,25 mwm.

M3 obmero konnuecTsa BblA€NEHHBIX CTPYKTYPHBIX 3j1€Mell-
TOB OMNpeAe/soT KOJHYECTBO BOJIONPOYHBIX KOMKOB, T. €.
TakKHX, KOTOpble He pa3pyllaloTcs MNpH JAeHCTBUM Ha HHX
BOJLbL.

Xon ananu3a. [lna cocraBnenHsl cpejiieil HaBeCKH CJeayer
OpaThb BO3MOXHO OO0JblIYI0 NMpo6y ecTecTBeHHOH MOYBHI (MO
2,5 kr). Takas npoba rapaHTHpYeT OT MHOTHX MOrpPeLIHOCTell,
Hen30eXHbIX NPH COCTaBJEHHH cpelliefl HaBeCKH U3 06pa3uoB
noysbl MeHblUero Beca. BasaTyo npoOy nouBsl A0BOAST O BO3-
AYLIHOCYXOTO COCTOSIHHS, NpHYeM IJblObl C JHAaMeTPOM Kpyoi-
Hee 2 CM pasjlaMblBAlOT NajblaMH MO CHANHOCTH Ha OTAeJib-
HOCTH BeJuuMHON o 1 cMm.

[IpuBeneHHy0 B BO3AYLIHOCYXOe COCTOSIHHE NpoOY NOUBHI
OCTOPOXKHO NPOCEHBAIOT BPYUHYIO yepe3 CHTa C OTBEPCTHAMH
10—5—3—2—1—0,5 n 0,25 MM, cjoXKeHIIble B OJHY KOJOHKY,
uMelonlyro BHH3Y mojnoH. ITpu npoceuBaunu cpeptioro npoby
NOYBB! He BCIO Cpa3y NepeHOCAT Ha BepXlee CHTO, a YacTAMH
npumepHo no 100—200 r, ¢ TtakuM pacueToM, YTOOBI IOYBA
MOKpbIBaJla IHO BepXHEro cHTa TOHKHUM cjoeM. Takas TosH-
Ha CJ10A MOYBbl NPEJOXPAHsIET KOMKH OT pacTHpaHus MNPU Npo-
CeHBaHHUH.

[Tocne npocenBanusi oCTaBIUHECH Ha CHTaX KOMOUKHM H
CTPYKTypHBle oTAenbHocTH << 0,25 MM (M3 mojajoHa) nepeHOCAT
B 3apaHee 3aTOTOBJIeHHble U [IPOHyMepoBaHible happopoBble HIIH
aJlIOMHHMEBble YalleuKH.

Korna Bcst npoba Gyner TakuM o6pas3oM pacnpejejeHa Ha
(paKLKH, COOTBETCTBEHHO AUaMeTPy OTBEPCTHH CHUT, KaXAyio
(dpakiMio B3BELIMBAIOT Ha TEeXHHYECKHX Becax H BLIUUC/SIOT
NPOLEHT ee KO B3ATOH Npobe MOUBHI.
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Hasi onpepeieHusi MpPOUYHBIX CTPYKTYPHBIX OTHeNBHOCTEH
U3 OTCesIHHbIX KOMKOB COCTaBJISIIOT HABECKY IIOYBLI, B KOTOPYIO
BXOAAT BECOBble JIOJIM BCeX BbiJIeIeHHBIX MpocerBaHHeM (pak-
uuit, kpoMe ¢pakuny <0,25 MM, NPONOPUUOHANBHO TPOUEHT-
HOMY cojiepKanuio Kaxjaol ppakuuu. HaBecka posxHa umerhb
Tako#l Bec, nocsne npubGaBJeHHSI K KOTOPOMY BeCOBOH JOJH
tdpakunn < 0,25 MM nonyuusaoce 6wt 50 T.

I[Tpumep. Ilpu npocenBaHuu cyxoil MouBbl MPOLEHTHOE
cojiepKanne Gpaxkuuil BbIPA3UJIOCh:

% %

>10 MM 5 2—1 MM 5
10—5 » 20 1—-0,5 » 8
5—3 » 15 0,5—0,25 » 12
3—2 » 10 <0,25 » 25
Bcero. . 100%

Hasecky ans onpesesielisi 0pouilblX KOMKOB COCTABJSIIOT U3
pacuera:

5-50
>10 MM To0 = 2,5r
10—5 » 10,0 »
5—3 » 7,5 »
3—2 » 5,0 »
2—1 » 2,5 »
1—0,5 » 4,0 »
0,5—0,25 » 6,0 »

Urtoro 37,5 r

(Mocne mpubasaenuss k 37,5 r BecoBoit jonu ¢pakuuu
< 0,25 mM, cocraBasiiomedl 12,5 r, noayyaem 50 r.)

CocTaBieHHYI0 TaKHM 06pa3oM CpeiHIo npolby MOMeIaioT
B JIMTPOBBIIl LHJHHAD M Pa3MauMBaioT B Bofie. Bopy B uuausap
NPUNHBAIOT B TAKOM KOJHYECTBe, YToObl B3sTasi npoGa NOYBbI
Haxofusaach B COCTOSIHHH MNOJHOH BJaaroeMkoctd. Boay npu-
JMBaTh cjefyeT MO CTeHKe HHJHMHApA. DTO HeOoOXOAMMO JJisi
NOCTENeHHOT0 CMAayYMBaHHS HHXHHX CJOeB IOYBbl C LEJbIO
BbITeCHEHHs1 M3 IOYBbHI BO3jyXa. PasmaunBanue J0JKHO Npo-
noskatbest 10 MHH.

[Mocne pasmauuBaHUA UMJHHJAD JOBEpXY HaNHBAIOT BOJOM,
3aKpbIBalOT NPoOKO#l, NepeBopauylBaloT BBEPX JHOM H JepKar
B TAKOM II0JIOKEHHH HECKOJIbKO CEKYHJI, N0Ka BCe KOMKH He
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OynyT BHH3Y; 3aTeM LHJIHHAP INepeBOpauydBaiOT OGpPaTHO H
onsiTh XAYT, NOKA KOMKH He JOCTUTHYT JHa. Tak NOBTOpAIOT
10 pas. Ilocne 3TOro UMJHMHAP B 3aKPbITOM BHJe ObICTPO ONpo-
KHJIbIBAIOT HaJl HaObopoOM CHT, HaXOASLLUXCS B BOJle B LIMPOKOil
LUMJMHPUYECKOH BaHHE, W MOTPYNKAIOT TOPJLIILIKOM B BOAY,
ypoBeHb KOTOPO#l JlosxKeH ObITb Ha 5—6 cM Bbilue Gopra BepX-
Hero cura. belcTpo BbIHUMAIOT NpoOKYy, U Macca KOMKOB, Mpo-
XOAsl BeCb CJIOH BOAbl B LMJMHJApE, NajlaeT Ha BepXHee CHTO
Haoopa. [lnaBHbIM IBHXKeHHeM UHJAMHApa (Bce BpeMs caejsd,
uyto6bl B HEro He Ionaj BO3AYyX) IOYBY pachpefessiioT Ha
TIOBEP XHOCTH CHTa H, KOTJa BCe OTAesnbHOCTH KpynHee 0,25 MM
ynagyT Ha CHTO — 4epe3 OJHY MHHYTY, LHJHHAD 3aKphbl-
BalOT B BOJIe CTEKJOM M OTCTaBJSIOT.

Jlnsa onpeneneHus TPOYHBIX KOMKOB CJeflyeT NPHUMEHATb
Habop U3 maTH cUT AuameTpoM 20 cM c BblcoTOll GOPTOB 3 CM,
c orBepctusamu 0,25—0,5—1—2 u 3 mm.

Tocnie nepeHeceHuss Macchl KOMKOB MOYBB! Ha CHTO NPHCTY-
nawoT K npocenBanuio ee. [IpocenBarT NouBy NMpoCThIM BCTPS-
XHBaHHeM Habopa CHT, He BblHUMAasi ero u3 Bojbl. [lognumalor
Habop cHT 3a pyuku Ha 5—6 cM B Boje, He oOHaXasi KOMKOB,
OCTABILUMXCA Ha BEpXHEM CHTe, W ObICTPbIM J[BHIXKEHHEM OIly-
cKkaloT BuM3 Ha 3—4 cM B 3TOM mosoxkeHuu xKuyT 2—3 CeK.,
3ateM ONsATb MeJJIeHHO MOAHUMAIOT Ha 3—4 cM H ObICTPO omy-
cKkaloT Ha Ty e rayouny. Ilocne 10 BcTrpaxuBanuil cuta Bbl-
HUMaloT K3 BadHbl. OcTaBlivecss Ha CHUTaX KOMKH CMBIBAaiOT
B 3apaHee B3BellileHHbIE YalIKH, BOJAY CJHBAIOT, KOMKH BbICY-
IIMBAIOT JIO BO3JYLIHOCYXOTO COCTOSIHHUSI W B3BELUHBAIOT.

YBenMueHHble B 2 pa3a 3HaueHHs1 BeCOB (paKUHH YHCJIENHO
paBHBl MPOLEHTHOMY COJIEpKaHHIO COOTBETCTBYIOLUIMX BOJO-
NPOYHBIX KOMKOB.

UCCJAENOBAHHE CTPYKTYPbl NMAXOTHOrO CJiOsl MOYBbI
B MOJIEBBbIX YCJIOBUSAX METOJOM BOJOMNPOHHLAEMOCTH

OnpefiesneHiie CKOPOCTH BMNHTHIBAHHS BOJBI B NMOYBY I103BOJISieT BBHI-
SBJSATh GOJbLIME Pa3jiHuusi B CTPYKTYype U CTPOCHHH MaXOTHOTO CJOst
Ha pa3NHUyHBIX MOJISIX CeBOOGOPOTOB, 4€ro Hejb3s JAOCTHTHYThb, HCMOJb-
3ysi MeTOJ arperaTHoro ananausa. [Iposezennnie B. A. ®panieccoHoM
1 M. Y. BaunosbiM Ha CyMcKO# celbCKOX0351HCTBEHHO! ONBITHOM CcTaH-
UMM OMBITHI MOATBEPAUJM, YTO MAaXOTHbIE FOPH3OHTHl Pa3JHUHBIX MOJei
06/1aJJal0T COBEPIICHHO PAa3HbLIM CTPOEHHEM W CTPYKTYpOH.

CKOpPOCTb BNHUTHIBAHHS BOJbI OMNpefessinach CACAYIOUHM 06pasoM.
Hunuuap auamerpoM 50,2 cM (naowans 0,2 M2) U3 MJIOTHOrO JHCTOBOTO
KeJjesa 3aray6asian B nousy Ha 20 cM. OGpasylouyrocs MeXa1y TOYBOH
¥ BHYTPeHHell CTeHKO!l UMJIMHApA Weab 3aTpaMOOBHIBAJH MeTaljnye-
CKOHl JMHelKoM.
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3aTteM HHJHHAD 3aJHBaNK BOROI cloeM B 5 cM. Boxa mopmepiku-
Bajlach Bce BpeMs Ha 3TOM YPOBHe NPH MOMOLIM CMNEeLHaNbHOTO NPHUCIIO-
cobsenus (momnaska). 3aMep HM3PacXOJOBaHHOH Ha BMHUTBIBAHHE BOJbI
nposoauscs B 6ake, CHaGKeHHOM BOJOMepHOfl TPYyOKOil ¢ MUANHMETPO-
BOI JuHeliKol. B messix NOBbIIIEHHS TOUHOCTH OTCUETOB AuameTp Gaka
6bl1 B 2 pasa MeHblle AHaMeTpa HuJuHAPA. HMccaenoBaHue cKOpocTH
BNUTLIBAHNS BOJbI MPOBOJAHJIOCH B TeUCHHE OJTHOTO uaca B IBYyX, a B CAy-
Yyae 3HAYHTEJIbHOrO PAcXOXKAEHHsS B pPe3ynbTaTax MapajJelbHbIX Onpe-
Jle/IeHH#t — B TpeX MOBTOPHOCTSIX.

[MonyuenHsle pesyabTaThl (Taba. 17) mokasanu, yto moJjsi ¢ GoJee
BBICOKOH CKODOCTbIO BIHTHIBAHUSI XapaKTepHU3YIOTCS H 6oJiee BLICOKHM
06bEMOM MOP, 3aMOJHEHHBIX BO3AYXOM NMPH BJAAXKHOCTH MOUBHI, PaBHOMH
€e noJieBoil BnaroeMKocTH. PasHuna MexX1y HauMeHbLWIHMH W HauGOJIb-
HIMMH TMOKa3aTeJsaMu oGbeMa MNOp, 3aNnoJIHEHHLIX BO3J1YXOM, MeHblIe,
4YeM pPasHHLA B CKOPOCTH BNHUTHLIBAHHUS BOJbI Ha TeX XKe MOJSIX.

ITO MOXKeT 06ycJOBJIHBATbCA ABYMsSI npuunHamu. Bo-nepshix, yBe-
JM4yeHue oObemMa nop, 3aNOJHEeHHbIX BO3JYXOM, MOXeT MNPOHCXOIHUTb
HE TOJIbKO 3a cueT yBeJIMUeHHS uKuc/a Mop, HO H 3a cueT HX YKpYIMHe-
HHSl, a NPOTeKaHHe BOALI B mopax GoJjiee KPYyMHLIX pa3MepoOB BO3pacTaeT
3HauyHuTebHO ObICTpee yBeNuHueHHs JAHaMeTpa 3THX mnop. Bo-sBTophix,
He BCe MOpbl, 3anoJIHEHHble BO3JYXOM, cooGuialoTcsi APYr ¢ APYrom.
YacTb M3 HUX NpeAcTaBAsieT cO60il 3aMKHYThIe MOJIOCTH, WJH «CJEnbie»
OTPOCTKH OT CIJIOLIHBIX COEAHHSIOUWMUXCS APYT C APYrOM «BO3JLYLUHBIX»
nop. drta yacTb NOP XOTSI H MOXeT B TOH WJIH MHOH Mepe 3anoJIHSITbCS
BOJOIl NMpPH CMauWBaHHH MOUBLI, HO OHA He MOXKET CJYXKHTb aKTHBHOH
BOJONPOBOASAIEHl CeTbIO, ONpeNCHSIOmEH CKOPOCTh BMNHUTHLIBAHHS BOJALI
B MOUBY.

UeM MeHbllle BJIaXKHOCTb MOYBBI, TeM GOJibIIe CKOPOCTb BIHTHIBA-
HHUSl BOJbI, TaK KaK C NOHHXeHHeM BJIaXXHOCTH Bce 6oJibliiee KOJHUECTBO
nop GbiBaeT 3anoOJIHEHO BO31YXOM M CrocOGHO aKTHBHO BIHTHIBATb BOAY.

OnpeneneHne CKOPOCTH BMUTHIBAHHS MOXeT HanGoJsiee MOJIHO Xa-
paKTepH3oBaTh CTPOeHHE IMaXOTHOrO CJOSI B TOM cJlyuae, €CJH OHO
NPOU3BOAMUTCH B MOYBE, yXKe YBJa*KHeHHOI J0 NOJeBOil BJNaroeMKOCTH.
ITpu 3Tolt BAAXKHOCTH CKOPOCTb BINUTHIBAHKUS BOJALI ONPEesieTcsl TONbKO
HaJliuneM B Hell KPYMHBIX KaNUJAJSIPHBIX H HeKanuJJSPHbHIX MOp, He-
crnocoOHbIX yHep:KUBAaTb BOAY Ja)Ke MPH BHICOKOH BJAXXHOCTH TOUBHI.
CyuecTBoOBaHHe TaKHX MOp OnpejeNsieTcsi B OCHOBHOM CTPYKTYpoil AaH-
HOH nousbl. Bosee MesKue BOJOYNepKUBAIOLUHE NOPLI NPH JAaHHOH BJIaXK-
HOCTH MOUBBLI OYAYT LEJUKOM 3anoJiHeHbl BOJAOH H He GYINyT OKa3blBaThb
BJIHSIHHSL Ha CKOPOCTb BNHUTBLIBAHUS BOJBI /M BIHsIHUE HX OyJeT He3Ha-
YUTEeJbHO.,

OnHako B MOJEBHIX YCJOBHSIX NMPHUXOJAHTCS ONPEHeNsiTh CKOPOCTh
BMUTHIBAHUS NMPH PaA3JHUYHON BJaxKHOCTH noushl. IlosTomMy anast nonay-
YeHHsS! CPAaBHMMBIX NAHHBIX HEOGXOAMMO BHOCHTb NONPABKY Ha BJaxX-
HOCTb mnousbl. [las 3TOH IeJH W3 KOJuYecTBa BOJbI, BNUTaBlieiics B
NOYBY B TeueHHe OJHOFO uaca, BLIUUTAIOT KOJIIUeCTBO BOAbI, HEOOXOAH-
Moe JJis1 yBJaXKHEHHs! MaXOTHOTO CJIOSt MPH AAHHOH BJAXXHOCTH TOYBHI
O MOJIeBOH BJIarOEMKOCTH.

Has toro uto6bl u36eKaTh BJIHSHHS BJAXXHOCTH MNaXOTHOrO CJ0Of
Ha CKODOCTb BMNHTBIBAHHS BOJbl, MOXHO COMNOCTaBJSITb 3HAUEHHUSI CKO-
pOCTH BMUTHIBAHHS B KOHIE 4acOBGIrO MepHoAa HaOMIOJCHHIl (HanpuMep,
B MOCJeJHHe 5 MUHYT), TaK KaK B GOJIbLIMHCTBE CJyuaeB K 3TOMYy Bpe-
MEHH MaxOTHbIH CJOH yXKe HAaCKBO3b MPOMAUMBACTCSH M MCXOAHAS BJaX-
HOCTb YyXXe He OKaablBaeT BJMSHHSA Ha CKOPOCTb BNHUTHIBAHHA.
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IlpuMeHeHHe naXKe caMbIX MPOCTBIX METOJOB ONpejiesie HHsI CKOPOCTH
BINUTHIBAHUS BOJAB B MOUYBY NO3BOJISET MOJyYaTh BECbMa LeHHbIE MpPel-
CTaBJIeHHS] O CTPYKType MOUBHl B NOJeBbIX ycjaoBusx. Ewme Gonee Tou-
Hble CYXJEeHHsl O CTPYKType MaXOTHOTO CJIOSl JAalOT OoNpefelieHusl CKO-
pocTH GUIBTPALUH BOJABI uepe3 MaxXOTHBIN CJOH, HO 3TH ONpejeseHus
MeHee JIOCTYIMHbI JUISl MacCOBLIX HCCJIeAOBAHHH, TaK Kak TpeGYIOT MpHu-
MeHeHHsl CrnelHaNdbHbIX Npucnocobnenuii.

Onpenenenne CKOPOCTH BIIUTbHIBAHHSI BOABI B MOYBY MO3BOJISIET CY-'
JIUTb O CTPOCHHH H CTPYKType He TOJIbLKO MaXOTHOTO CJOSl B IEJOM, HO
M OT/eJbHBIX €ro TOPU30HTOB ITO JIEFKO JOCTHraeTcsl, ec/li MPH onpe-
JleleHHH CKOPOCTH BMHUTHIBAHHSI BOABI HHJAHHADPH 3arny6isTb B MOYBY
He Ha MOJIHYIO TJIyGHHY I1aXOTHOTO CJIOS WJHM CTAaBUTbh HX Ha HUKHIOIO
4acTb NaXOTHOTO CJIOSl, CHUMAs NpPH 3TOM BepXHHII cioit Takum oGpa-
30M JIeTKO MOXeT ObITb OOHApYXXeHO HalHuHMe TaK Ha3blBaeMOM NJYK-
HO# MOJO MBI

Knaccudunkanusi nous no creneHd MX CTPYKTYPHOCTH Ha OCHOBE
onpejeJeHHi CKOPOCTH BNHUTBIBAHKS B HUX BOJAB TpeOyerT ele crenHalb-
HOi paspa6oTkH OpHEHTHPOBOYHO, B KauecTse MepBOro mnpubGianKe-
HMSl, CYTJIMHMCTBlE M TJIMHUCTBIE MOUBBL, Y KOTOPbIX CKOPOCTb BIHTHI-
BaHHusl MeHee 5cM B uac (C nOnpaBKoOil Ha BJA)KHOCTb MaXxOTHOTO CJ0s),
MOXKHO CYHMTaTh CJAGOCTPYKTYPHBIMH, MOUYBBEl, Y KOTOPBIX CKOPOCTb
BNUTLIBaHHA 10—15 cM B yac,— XOpOWIO CTPYKTYPHBIMH, MOYBKI C elle
6osiee BBICOKOII CKOPOCTbIO BNHTHLIBAHMS — OuYeHb XOPOWMIO CTPYKTYPp-
oMt TIpu 3TOM BaXHO 3HaTh, KAKOBAa YCTOHUMBOCTb 3THX NOKasaTe-
Jefi B TeueHHe BEreTalHOHHOTO MePHOja, YTO MOXET CAYXHUTb KpuTe-
pHeM NPOYHOCTH CTPOEHHS NMaxOTHOrO CJOsl.

PACYET FTPAHYJIOMETPHUECKUX TNMOKA3ATEJEN

I'panysoMeTpiuecKHMH NOKa3aTessiMH Ha3blBaIOTCH TaKHe
YHCJIOBble BEJIMUHHBI, BbIYUCJEHHbIE H3 JJaHHBIX MEXaHHUYECKOTO
U arperaTHoro cocTaBa MOYBHl, KOTOphLIe NOJICTaBJISIOTCA B pac-
yeTHble (OPMVJbLI AJs onpefeneHUs Kosddunredra QuabTpa-
unn K.

B kawectBe rpaHysnoMeTpHYeCKHMX TNOKasartesjedl NpUHU-
MaloTcst:

1) abdektisibil, uau gefictByowuii, auamerp (d,,,dsp UIH
dyo);

2) xo3(hdHUHEHT ONHOPOAHOCTH [=

3) cymmapiiasi noBepXHOCTb f;

4) yjesbuas noeepxuoctb S.

Bce pacueThl A/1f1 MeXaHHUYeCKOro M arperaTHOro aHajausa
JaHHOH TOYBbl MPOBOASITCA NapaJijieNbHoO.

Januvle anasnu3oB GepyT Te, KOTOpble MOJIVUEHbl B Ipefbl-
AyuleMm yrhpaxienui, Ho u3 ¢ppakuun d< 0,005 MM npepsapu-
TenbHO BhiAessitoT (pakuuu < 0,001 mm. Jlns pacueToB MOryT
ObITb HCNOJB30BaHbl W JpYrhe aHajUTHUYeCKHe JlaHHble, HO
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o6s13aTenbHO TapajJjiesibHble LIS KaXXI0H MOUYBbl N0 NOJHOMY
MeXaHHYeCKOMY H arperaTHoMy COCTaBy.

Pacuer d,,, /K no T'aseny npoBoisaT sl MEXaHH-
YeCKOr0 M arperaTHOro COCTaBa N0 KyMYJSUHOHHBIM KPHBbIM.
KpuBble cTpoAT No Jorapudmuueckoil ceTke (roToBbli GJaHK):
no opAHMHATe OTKJAaJblBalOT MOCJeA0BaTeNIbHO OT HyJs Mpo-
ueHT (pakuuil, a no abcupcce — pasMepHOCTH (PpakuMil.

[lo nmosyuyeHHBIM JAaHHBIM, 10 (gopmyJse ['a3eHa BbIUMC-
JSI0T KO3(hdULHEHT (QHIAbTPaLUU:

K,= B (0,74 0,031%)-d}, cMm/cek,

rie K, — ko3pdHLHeHT GUABTPaLHY;
t — TeMneparTypa;
d,, — 3hPeKTUBHBII AHamMeTp;
B — koa¢p¢punuent B mpenenax 116 — 150.
3uast, yto pacuer mo ['aseHy fomycTuM TOJBKO B HHTEp-
BaJe rpauyjomerpuueckoro cocrasa 0,1 —3,0 mm u npu [
He GoJjiee 5, MOXKHO JaTb 3aKJIOUeHHe O INPHUTOAHOCTH MOJY-
YeHHBIX pacyeToB No ['aseHy A JaHHOH NOYBBI M NyTeM
CPaBHEHHs1 C TOCJeAYIOIMMH pacyeTaMd XapaKTepu3oBaTh
CTeneHb JOCTOBEPHOCTH MOJYYEHHBIX Pa3yJsbTaTOB.
Pacuer d, u K no Kosenu. Pacuer d,, Beferca no
tdopmye:

100
. 1 1 3
gn( 1 &1
§ [—2* d/m+dh>]+

rlle g, — BeCOBOH MNpOLEHT KaxJoH (pakuuH,
d,,, U d, —HauboablWKil ¥ HAUMEHbIUMA JHaMEeTp 4YacTHL
dhpakuuy Nopsiika k;
g, — BecoBOil TNpOUEHT (pPakUMH HaHUMelbllero Jua-
MeTpa;
d, — nnameTp HaWMeHblUeH (bpaxupm B JAaHHOM aHa-
ausze (no Kosenu, pasusiit 0,0025 mm).
Pacuer Koa(pcpnuneHTa buabTpauuu Beler-

dw= ,

cs no dopmyne K,,= 624 - P)2 d? cm/cex, rae P — nopos-

HOCTb (maeTcsi pykoBoguTeneM), d,, GepeTcsi B CaHTUMETpPAX.
Yuaimuidcs cpaBHUBaeT M OLEHHBAeT Pe3yJbTaTbl pacue-
ta no ['aseny.
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Pacuer cyMmMapHo# DNOBEepPXHOCTH BEIyT IO
topmyase Kprorepa:

_ ng
8=6(1—P) 2 oA oMm2.

Kosdpduuuent CI)I/IJIprauI/lH BBIYHCJISAIOT N0 (hopMy.Je:
K—1350 - cM/ceK

[TonyueHuble pe3ysbTaThl CpPaBIUBAIOT.

Pacuetr yaenbHolt nosepxHoctu. [log ypenb-
HOH NOBEPXHOCTHIO NOIMMAeTCsi NOBEPXHOCTb YACTHIL MOYBHI,
OTHECEHHBIX K eJHHUIe oO0bemMa npobbl, cojepxKaileii 3TH
yactuubl. Pacuer BepyT no ¢opmyJie besnueHko:

S= Z

rjpe S—-ylle.ﬂbﬂaﬂ NOBEPXIIOCTh.

l/ dh+1 dh

[lppmMepb pacyeTOB TPAHYJOMETPHUYECKHUX
nokasaTteJsied NoO MEXaHUYECKOMY
H arperaTHoMy aHaJau3am
TaGanuuya 18
Mexanuueckuil U arperaTHblii aHAJU3bl NOYBBI

JlnaMme1rp uactuy (B MM)

- 25— 1 0,05— ,01—10,005—
Ananus 3—1 0}25 00’70) 00,0051 8’8(‘]5 00'000051 <0,001

IMpouelir coaepKanusi ppakunil Ha CYXYl0 NOYBY

Mexanvueckuii . | 0 2,51

59,11 | 4,55 5,14 3,19
Arperatumit . .| 5,0 | 12,04

30,10 | 1,38 0,90 | 0,08

(SR "]
[=X]}
[S25e2)

Pacuyer no Tlaseny. Ilas MexaHHdyeckoro u arpe-
ratHoro aHajusa 3(QQekTuBHbli Anamerp d,, U dg, ompeje-
JSIIOT MO KYMYJISIHHOHHOH KpHBOH.

a. Ilns mexanuueckoro ananusa d;,=0,0071 mm, dg =
= 0,040 mM. KospduuneHT OgHOPOAHOCTH

deo 0,040 _
=4 = o001 = °:63-

44



6. Jlna arperatHoro ananusza d,,=0,0215 MM, dg, =
=0,135 mm, Koaq)dpuuueHT OJIHOPOHOCTH

0,135
—_ 0 —
= @, = 00015 = 6,28

Pacuer d, no Koseuun.
a. Pacuer d,, Ans MexaHHuecKoro aHanusa:

2,51 LBSOL
d'*"loo[ (1 020 —<0 25+005>+

5911 1N, 455/ 5,14
005 Too1 )t \001*‘0005)+ A
3 319
X (0 005 "0 001> 20,001 ] =0,00804.

6. Pacuer d, ans arperatHoro aHaju3a:

5,0 12,04 l 1 ~ , 50,50 1
du=100:[ 32 (g1 )+ 72 (14 )+ 20 (ot

30,10
T 5,05 05>Jr (0 05 om>+ (o 01+0005>+
0,9 8
T 000 5,001 001)+ 0,001 | =0,0802.
Pacuetr no . M. Benuue#dko.

a. Pacuer JJisT ME€XaHHYECKOro aHaJ/iu3a:

_6.0,0251 6-0,255 6-0,5911 6-0,0455
}70,1.0,025 /0,025-0,005 }/0,005-0,001 }/0,001-0,0005
6-0,0514 6-0,0319 .
=7814,01 cm?.

¥/0,0005-0,0001 = }/0,0001-0,000025
[Tpu noposuoctu 0,45 (1 —P)=10,55
S=17814,01.0,55=4297,7 cwm2

6. Pacuer pas arperatHoro ananusa:
__ 6.0,05 6-0,1204 6-0,505 6-0,301
.¥0,3.0,1 *;/0,1-0,025 1/0,025-0,005 1/ 0,005-0,001
N 6-0,0138 6-0,009 6-0,0008 _
1/0,001-0,0005 }/0,0005-0,0001 }/0,0001-0,000025
=1547,15 cMm2.
I[Ipu noposnoctu 0,6 (1— P)=0,40
S=1547,15.0,40=618,86 cm2.

Pacyer § mo Kpiorepy cm. Tabnuuny 19.
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F'nasa Il
BJIA)KHOCTb NOYBbI U METOJbl EE U3BMEPEHHS

3AJAYHU U3YUEHHSA BJIA)KHOCTH MOUBbDI

[Ipu u3yueHHH NOJIEBOH BJaXKHOCTH MNOYBHI MOJ CEJbCKO-
XO3AHCTBEHHbIMH KYJbTypaMH HeOOXOAHUMO YCTaHOBHTb:

B KakoM (PU3HUECKOM COCTOSIHMM HaxXOAHTCA MouBeH1as
BJlara B MOMEHT H3MepeHHS;

NOJl BAUSIHUEM KaKHX NMPHUUHH CO3/1al0Ch JlaHHOe pachpefe-
JieHHe BOJIbl B TIOYBE;

Oyner JiM Takoe paclnpejlejlieHde NMOYBEeHION BJjard H3Mme-
HATbCS, B KaKHX HaNpaBjieHUAX, C KAKOH CKOPOCTbIO;

KakiMH criocofamMy W B KaKuX Mpefesax MOXKIO BO3Jefi-
CTBOBAaTb Ha 3TOT €CTECTBEHHbIH XOJ H3MeHeHUH BJIAXKHOCTH
nouBbl, yToObl NpHUJATL €My HYKHOe HampaBJjleHHe.

OcHOBHO#H 1LeNbl0 H3MepeHHH MO0JeBOH BJAaXHOCTH IOYBbI
SIBJIIETCS1 ONpefiesleHHe TOrO KOJIMYeCTBa BOJbl, NPH KOTOPOM
pasBuBaeTcsl JlaiHasl KYyJbTypHas pacTHTeqbHOCTb. Tak Kak
He BCA BOJa B MOYBe JOCTYyNHa pacTeHUAM, HeoOXOAMMO H3
OTIpeJieIEHHOTO BaJjloBOTO KoJinuecTBa ee (M) BBIIENTHTb KOJH-
YeCTBO JIOCTYMHOH pacTeHHsIM BOAbl. Tak Kak HeJoCTyNnas
pacrenusim Boja (Wmin) KoJaebsieTcsi B IUMPOKOM HHTepBaJe:
OT NONYTOPHOH ( ¥ Ja)Ke HHKe) ¥ JO JBOHHOH MaKCHMaJbIIOR
TUTPOCKONUYHOCTH TOUBBI, CJe/lyeT B KaxKAblH MOMEHT olpefe-
JIUTb KOJIMUeCTBO joctynHoil Boabl (W), Kak pasHocTb MeXAy
BaJIOBOH BJIa)XHOCTBIO M BJIAXKHOCTbIO, COOTBETCTBYIOLIEH HeJo-
CTYMHOCTH BOJBI, T. €.:

WD=M‘_‘WITHI’I.

Heo6xo1nMo OTMeTHTH, YTO He BCe KOJHMUYECTBO MOUBEHHOMH
BJard (OT JBOWHOH-NOJNYTOPHOH THIPOCKONHYHOCTH ¥ A0 MOJ-
HOTO HACBHIIEHHs1 MouBbl Bojofl) mocrymuo pacrenusM. Orlo
IOJKHO ObITb yMEHbILEHO 32 CYeT NMOTPeGHOro JJif KOpHEeBOH
CHCTEMBI pacTeHHUll NMOYBEHHOTO BO3JyXa ¥ COJIEBOrO COCTaBa
HOYBHI, TAK KaK IPH HEKOTOPLIX KOHLEHTPALUHAX Ccojiell B MOYBe
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NoYBelHAsl Bjara CTAHOBHTCH YyiKe HeJOCTYNHOH pacTeHHIo,
XOTSI KOJIMYECTBO ee M MpeBbllIaeT ABOHHYIO-NIOJNYTOPHYIO THT-
pockonuyHocTb. [Ipennonokum, HanpuMep, 4TO B MOUBE UMEET-
cst 0,1% Bpenubix cosiell U NpH Bbicbixanuu ee 10 10% Baaxk-
HOCTH pacTelnius iie cTpagaor. KonueHTpanus cosell B noyBeH-
HOM pacTBOpe B JJaHHOM cjyuae OyjeT paBHa:

0,11(;0():1'0%’

Ecan 3Ty KoHUEHTpauuio cuutath NpefebHOH 1JA HOp-
MaJsibllOTO Pa3BUTHSl pacTeHHil, TO NMPH YBeJHUYEHHH B IOYEE
kosinuectBa cogiedl go 0,2% pacrenus GyayT ctpajgath OT He-
JocTaTka BOAbl yKe NpH BaaxuHoctd HHxe 20%.

B ofwem Buje 3HaueHHe HENOCTYMHOH NOYBEHHOH BJaru
Aas 3aconennoit noussl, no JI. I1. PosoBy, onpefnensiercs Beipa-
XKellueM:

1008

Wmin—_—‘— ’

rjge S — BecoBOil MpPOLEHT CoJiell B MOuYBe;

7, — NpejlelbHasi KOHUEHTPauusi cojedl NOYBEHHOro pac-
TBOpa.

[lpuBenennblll pacyeT KOJIMYECTBA JIOCTYNHOIN pAaCTEHHIO
BOJbl B MOYBE SBJISIETCS OPHEHTUPOBOUHBbIM. [IpakTHuyeckH 3TO
KOJIHUECTBO B KaX0# NOUBe JOJIKHO ONpefieNiiThbCsl CBOHCTBEH-
HbIM €fi KOHKPETHbIM «KO3(DpUIMEHTOM 3aBsilaHUs», T. €. KO-

JIMYECTBOM BOJIbl B NOYBE, NPH KOTOPOM pPAaCTEHHs HAUMHAIOT
3aBs1aTh.

Bpurrcom u llaHTuom ObIJIO yCTaHOBJEHO, YTO 3HaueHHe Kodhdu-
LMCHTA 3aBsiaHUsl He 3aBUCHT OT BHjaa pacteHuil. CorsacHo ux omnpe-
feneHuto, Ko3hGHIHEHTOM 3aBsifaHlisi HAa3bIBAeTCS BJAXHOCTb MOYBHI,
BbIpa)K@HHasi B POIEHTaX K BeCY CyXOH MOYBBLI, B TOT MOMEHT, KOTrJa JiH-
CTbSI pacTeHWH, pacTyuiuX B 3TOH Nouse, BnepBble OOHAPYXKHBAIOT NPHU-
3HaKW YCTOHYMBOrO MOHMXKEHHS HMX Typropa B pesyJbTaTe HeJocTa-
TOYHOTO MOCTyNJeHust BJaru. Jlnst He3acojeHHnXx no4ys bBpurrc
u llaHTy OmnpenesslloT ero Kak «3KBUBAJEHT BJAXXHOCTH», JeJleHHbIH
Ha |, 8L

P. Ckobunby mnpepnaraeT onpefensitb KodbhQuUHEHT 3aBajaHHsA
KaK BJa¥XHOCTb, COOTBETCTBYIOWLYIO 3HaueHH0 pr=4,2.

[Tpod. A & JleGenen Ha ocHOBaHHHM CBOMUX HabnlofeHHH moJsaradg,
uTo Ko3(pbULHEHT 3aBsilaHUs OTBeuaeT BeJMUMHEe MakKCHMalbHOH MoJe-
KyJnspHOH (TMJIEHOUHOfi) BJIaXKHOCTH.

@. Cekepa cuuTaeT npejfesoM AOCTYNHOCTH BOJAH AJs pacTeHui
BJIa}KHOCTb, COOTBETCTBVIOIIYIO BCAChiBAIOUIEMy hallPsXeHHIO, pag-
HOMY OZHOH aTMocdepe MM 3HaueHHIO pF=3, Ha3BAHHYI0O UM «KPHUTH-
YeCKHUM cOJepKaHueM» BOZB B IOYBE.
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JI. C. JIuTBHHOB, paccMaTpHBasi BOMNPOC O BbGOpe KPUTepHs NJst
OLIEHKHM MOYBEHHOH BJIAXHOCTH, MPUXOAHT K BBIBOAY, 4TO Mbl YaCTO He
B COCTOSTHHH PemIHTh, KaK BEJHKO COeprKaHHe B NOuBe NOCTYNMHOH AJsi
pacTeHHH BOXBI, TaK KaK He MOXCM y4ecTb TOYHO HH BJMSHHS MOLI-
HOCTH OTJAE/bHbIX TeHeTHYECKUX MOYBEHHLIX TOPHU30HTOB, HH pacrnpeje-
JIeHHsl MJIoWaAu BcachiBamoue 30HbB KOPHCBOH cHCTeMbl JAHHOTO pac-
TeHHs1 MO OTJeNbHBIM ropu3oHtaM. [1o3TomMy-To M COMHHTeNeH yHuBep-
cajbHBI Jasi Bcex pacreHuil kputepuit Bpurrca u Ilantua, kax
TOJILKO MEPeX0JuM OT ONBITOB C BETeTALHOHHLIMH COCY1aMH K NOJeBbIM
ONbiTaM, TAe YCJOBUSI 1Jsi Pa3BUTHSI DPaACTeHHH COBepPLIEHHO HHbIE.
ITyTb, 110 KOTOPOMY [OJIKHO MATH HCCJeJOBaHHe, ONpejessieTcs aHalu-
30M O6mIMX NMPHYUH, OFPAHHUHBAIOWMX NMPHMEHHMOCTb npasuna bBpur-
rca 1 lllaHTua npu noneBbiX uccaefoBaHMsX. TakHX MPHUYHH MOXKeT
6biTh HaMeueHO jApe. Bo-neppbix, mMouBa B ecTeCTBEHHBIX YCJOBHAX He
npejcTasiisieT cO60H 4Yero-To OJHOPOJHOrO, a sIBJSIETCSI uYpe3BbuaiHO
CJIOXKHBIM KOMIIJIEKCOM, BJIHSTHHE OTAENbHbIX KOMIOHEHTOB KOTOPOTO Ha
KODHEBYIO CHCTEMY He MOjiaeTcss TOYHOMY yueTy. Bo-sTopbix, 3TO
BJHSIHUE JOJXKHO ObITb HEOJHHAaKOBO MO OTHOLIEHHIO K Pas3IMuHbIM
B MOP(OJIOTHYECKOM 1 IKOJIOTHYeCKOM OTHOLICHHH KOPHEBBIM cHCTeMaM
pasNuuHbIX BHAOB pacTeHHi.

TmartenbHas npoepka Tesuca Bpurrca n lllantna 6oi1a nposesexa
L. B. ®epoposckuM. OH pokKasaj, uto ko3puULHeHT 3aBsALaHUS 3a-
BHCHT OT BHJA pacTeHUsl, BO3PacTa, OCMOTHUYECKOTO AaBJIeHHS MOYBEH-
HOTO pacTBOpa M YCTAaHOBHJ, HanpuMmep AJs MIUeHHUb! pasHbIX (a3
pasBHTHS, UTO €CJH MNPHHATb KOS(Q(DULHEHT 3aBsilaHUs NPH MOJHOM
useteHuu 3a 100, To npu MoOJOUHOH cnesocTH OH coctaBuT 110, npu
BbikOMamuBaHuy —117, npu Hauaje BeIXoAa B TPyb6Ky —129.

[1. B. Jlo6aHoB moKasaJ, YTO JJIsi XapaKTePHCTHKW TMOUBHI MO ee
CMOCOGHOCTH Y/JOBJCTBOPSATL NMOTPeGHOCTL PAacCTeHHsl BO Bjare cjelyer
OLEHHBAThb IMOYBY He ONHOH BeJHYHHOH KOS(h(HUHEHTa 3aBsAAAHHUS,
a AByMSI: BeJHYMHOHK KDHTHUYECKOH Aas pacTeHuil NOYBEHHON BJaX-
HOCTH, KOTOpast oTBCYaeT Hauany 3aBsiflaHHs, T. €. COOTBETCTBYeT
ko3(hdHIHeHTY 3aBSAAHKS, H BEJHUHMHOH MepTBOro 3anaca, oTgevalorei
TOM BJIQXKHOCTH MOUBBI, NPH KOTOPOH KOpHeBas cucTeMa nepecTaeT Bca-
ChLIBAaTh BJIATY M3 MOYBbLI M PAaCTeHHs NOruGaloOT OT HEJOCTATKa BOXHI.

JI. A. PazymoBa ycraHoBHJla, YTO HHXKHHUM IpelesOM MOUBEHHOMH
BJIAXKHOCTH ANISl XKH3HeAesITeJIbHOCTH PacTeHHi (3a KOTOPBIM CJCAYeT FH-
GeNb pacTeHHH), NMPaKTHU4YECKH SIBJSIETCS BJAXKHOCTb, COOTBETCTBYIOMIan
MaKCHMaJIbHOH THTPOCKOMHYHOCTH JaHHOH MOYBBI, 8 HHXKHHM MpelielloM
BJIAXKHOCTH, IPEKPaIaloUM HapacTaHHe ypoxas, — Ko3QPHUHCHT yBS-
nanusi. Ha 3ToM ocHOBaHWHU HelOCTYNHOMN BNAroi 1J1s1 pacTeHU i siBaseTcs
BJara, paBHas MAaKCHUMaJbHOH THUTPDOCKONMHUHOCTH TOUBBI H HHXe,
a NpoAyKTHBHOH — Bnara ceepx koshduLHeHTa 3aBsiiaHus.

HauGonbinii nHTepec npejcTaBJsieT OTHOLIEHHE BJIAXKHOCTH 3a-
BSIlAHM A K MaKCHMaJlbHOll rurpockonnuHoctu. Ilpodeccop A. A. Pone,
noApoGHO paccMaTpHBasi BONPOC O BeNMYHHE OTHOLICHHS BJAXKHOCTH
3aBsilaHUst K MAaKCHMalbHOH THrPOCKOMHMYHOCTH TMOYBBI, NPHXOIHT
K BBIBOJY, YTO BeJIHUMHA 3TOrO OTHOWIEHUS AJSI Pa3/MUHBIX THIOB MOUB
KoseGaeTcsl B WUPOKUX npefenax. [Tostomy nnst BBIYHCIACHHS OTHOLIe-
HHSl BJIQXKHOCTH 3aBSilaHUsl K MAKCHMAaJIbHO# THIPOCKOMHMUYHOCTH MOYBHI
cjielyeT MOJNb30BaThCsl OCOOBIMH KO3(dHUIHEHTaMH, NPHUMEHUTEJbHO
K Pa3HOMY BHAY pacTeHHi, K KaXKIOMy THIy MOYBH M, HAKOHeLl, K Kax-
JIOMy TODHM30HTY, FJe pacrnpocTpaHeHa KOpDHeBasi cHCTeMa pacTeHHil.
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Jnst OpHEHTHPOBOUHBIX pacyetoB OTHOLUEHHSI BJAMKHOCTH
32BAJAHHA K MAaKCHMaJbHOH T'MIPOCKONHMYHOCTH SBJSETCS
kospopuunedt 1,34, npumensieMbiii B Arpomercayxbe, uaH
kospdunrenr 1,50, npennaraemeiii npogeccopom H. A. Kauun-
CKHM.

[lpu n3yueHHn 3akoHOMepHOCTeH COCTOSHMH M H3MeHeHHil
BJIaXXHOCTH NouBbl HeoOxoxuMo, mo JI. 1. Po3oBy, pasnuuathb
JIBa OCHOBHLIX COCTOSIHHSI BOJbl B IOYBeE.

1. Bony, Haxopdmyocst B IOUBE B IPAKTHYECKH HENOABHXK-
HOM COCTOSIHHH, B COCTOSIHMH PaBHOBECHS, He Mlepe/IBUTaloLLy0-
Csl BHH3 NOJ BJHSHHEM cHJbI TsKecTH. (B nanHOM cayuvae Mbl
OTBJIEKAeMCsl OT JBYX APYTHX CHNOCOGOB NepeiBHKEHUS BOJbI
B TOYBe: MJIEHOUHOrO, ONpejesIAIoerocss pasHOCTbIO Hamps-
XKeHHI1 MOJIEKYJISIPHBIX CHJI HA TIOBEPXHOCTH MOUBEHHBIX YACTHLL,
U napoobpa3Horo, NPOHUCXOASIIEro NOJ BJHSHHEM pasHocTeil
ynpyrocreil BOJfHbIX NapoB B pasHbiX TOYKaX IOYBEHHOrO
paspesa).

2. Bony, npepcraBasiiollyio co6oif Bce, UYTO MpPEBBILIAET

B KaKoil Obl TO HY ObLJI0 Mepe «IpeJlefbHYI0» BJaroeMKOCTb JlaH-
HOTO FOPHU30ITA JAHHOH MOYBbl. DTa BOJIA, €CJH HE YUHTHIBATb
ee HCMapeHHs H KaNUJJISPHOTO MOJAHATHSA K BEpXHHM, IOJACHI-
XaloLUM CJI0SIM NOYBbI, BCerja HaXOAUTCS B COCTOSTHHU Helpe-
PBIBHOI'O [IBHXKEHHS BHH3, M 3TO JBHXKeHHe OCTaliaBJHBaeTcsl
TOJIbKO HA YPOBHE TPYHTOBBIX BOJ.

PasnuuaTtb 3TH COCTOSIHHUS MOYBEHHOH BJIard HeoOXOJHMO
npesk/je BCEro C TOYKH 3pelius BbIAICHEHHS YCJOBHH IOYBO-
obpasoBaresbliblX npoueccoB. CoBeplIeHII0 OYEBHHO U U3BECT-
HO, 4YTO NOYBOOOpa3oBaTe/bHble Npouecchl OyAyT HMeTb ORHH
XapakTep, KOI'Jla Bce NMPOAYKTHl 3THX NPOLECCOB OCTAIOTCH Ha
MecTe HX 00pa3oBaHuA (cayuai, KOTja BOJa OCTaeTcst HelOABHXK-
HOI), U COBepIUEHHO APYTrofl XxapakTep, KOT/a Mpouecchl MoyBo-
obpasoBaliig NpOTeKalT Ha (poHe NMOCTOSAHHOTO TOKA IOYBEH-
HOU BJaru, yHocsileii ¢ coO0H He TOJbKO pacTBOpPHMble MpO-
AYKTbl, HO U HepacTBOpHMble (KOJIIOHJAHBIE YaCTHUKH).

Pasjinuath JiBa COCTOSIHHS BOJIbl B IOUBE HeOOXOAUMO TaKKe
C TOYKH 3peHHs HCHOJIb30BaHUS BOAbl pacTeHusMH. Bopa we-
NOJABMXKHAS €CTb 3aIrac, KOTOpblH Bcerja Moxer OblTb HUCHOJb-
30Ball pacTeHHeM JI0 KOHIA, T. €. JI0 Ipejieja ycBostolleH crno-
co6GHocTH KOpHeil B Jlo60# MoMeHT H JtoObiM TeMnioM. Boja xe,
JBUKYIIASICS BHU3, MOXKET ObITb HCIIOJIb30BaHA pPacTeHHEM HJH
[eJIHKOM, HJIH K€ TOJbKO B KaKOH-TO HHUTOXXHOH CTeleHH.
dra cTeneHb HCINOJb30BaHUA onpejesseTcss B KaXKAblH JaHHbI}
MOMeHT 3Heprueil noTpebyeHHs BOAbl PacTEHHEM H CKOPOCTBIO
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IBHXeHHS BOJibl BHU3. UeM Gousbiue nepBas, TeM 60Jblle HIaH-
COB HCINOJb30BaTh CTeKalIlylo ([pocayuBalollytocs) BOAY.
Uem Gosibille BTOpast, TeM CKOpee BOJa BhliijieT U3 cepsl Kop-
HEeBOH CHUCTeMbl, TEM MeHblle pacTeHHe YCIleeT ee HCNOJb30-
Batb. CnieoBaTe/bHO, CTeNeHb HCMOJb30BaHUs TMOJBHKHOM
BOZbI €CThb (PYHKLHS CKODOCTH €e JIBUXKEHHS B MOuBe U 3Hep-
ru¥ BCacblBaHHUSl ee paCTHTENbHOCTHIO.

Takum o6pasoM, HenojBHXKHAasA Boja B MOuUBe SIBJsiETCS
OCHOBHbIM HENPUKOCHOBEHHBIM 3aI1acoM, KOTOPbIH MOXKeT OblTh
CO3JlaH MOJUBOM B JIOGOH Nepuoj| BpeMeH! U Ha HeorpaHHyeH-
Hbll CPOK, Kak, HanpumMep, MOJIUBBl OCEHHe-3UMHUe, BJjarosa-
PAAKOBble, MpeAnoceBHble W Np. (HCKJo4ass NOTEpH la Hcha-
penre). Bcs Boja cBepx 3toro 3amaca ecTb BOja BpeMeHHas,
sbemepHass AAS JAHHOTO CJOSI MOUYBBl, W €e palUOHaJbHO
IaBaTb C MOJIUBOM TOJIbKO B pacueTe Ha HeOOXOAMMOCTb OCY-
llecTBJeHHS] OJJHOBPEMEHHO C IOJIMBOM INPOMBIBKH MOYBBI HJIH
B pacyeTe Ha ONpejeJieHHYIO CKOPOCTb ABHXXEHHS ee B NOUBE,
NpH KOTOpPO# BOJa yCMeeT NepeXxBaTHTbCA KOPHEBOH CHCTEMOH
pacreHuH.

Opranusys MoJuB, CTaBsl CBOeH 3ajaveil ycTaHOBJIEHHe
palMoHaNbHOA HOPMBbI TOJIHMBA, HENb3s HE CUMTATBCH C 3THMH
IBYMS COCTOSIHHAMH TNOUBEHHOH BJIar, Heslb3d He 3Ha1b KOJH-
YeCTBEHHOTO BbIpaXeHUSI STUX COCTOSIHUH Jis JNaHHOH MOUYBHI
B Jr000if MoMeHT BpemeHH. [lpuHuMas xe 3TO NoJoXKeHue,
CTAHOBHTCH OYEBHJIHbIM, UYTO HENOABHXKHYIO BOAY JAOCTaTOYHO
XapakTepH30BaTh TOJbKO KOJIMUECTBEHHO, HO JJs1 OLEHKH CTe-
[eHU JOCTYNHOCTH PaCTeHHUAM BOJbl MOJABHXKHOH HYXKHO 3HaTh
yKe JIBa 3JIeMEHTa: ee KOJIMYEeCTBO M CKOPOCTb JIBHIKEHHS.

Wrak, 3ajaua MOHUMAaHHS 3aKOHOMEPHOCTH BOJHOIO peXH-
Ma MOYBHI CBOJUTCS K TOMY, UTOOBI B KaX/blH MOMEHT BpeMeHH
U I KaXKJO0To TOPU30HTAa MOUBbI, ONpEJIeJHUB BaJIOBOE KOJIH-
4ecTBO BOjbl (M), 3HaThb, Kakasl yacTb ee NpejcTaBaseT coboi
BOJlY HEMOJBHKHYIO (a). Pa3HocTb MeXy BaJoBOH U HENOJBHXK-
Ho#t BOjOli (M—a) JacT KOJHYECTBEHHOE BblpajeHHe BOAHI,
HaXOASIMIeHCs B IBUXKEHHU. 3HAsA ee CKOPOCTb JBHXKEHHS, MOXK-
HO NpeJlyCMaTpHBaTh H BCE ABJEHHS ee NlepeMellleHH sl 1 HCIIOJb-
30BaHUS pPaCTEHUSIMHU.

W3YYEHHUE NOJIEBO¥ BJIA)KXHOCTH TMOYBDI

[Tpy u3yyeHHH NOYBEHHON BJIAXKHOCTH MOJ TOH HJIM HHOH
KyJbTypo#l B IoJie NMPHUXOJHTCS pellaTb psj BONpPOCOB.

1. Ha kakux ropusoHTax caeayer 6patb nouBeHHble o6pas-
pl?
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SlcHo, 4ro 3TH ray6HHBL JOJIXKHBI OXBATHTb BCIO 30HY pac-
NPOCTpaHeHHs] KOPHEBOH CHCTEMBl pacTeHHs, CJie0BaTejbHO,
NPAKTHUECKH 3TH TJIVOHHBI MOTYT U JIOJXKIibl ObITb Pa3JHUIIBIMU
AJIsl pa3fiMylblX pacTeHHi M B pasible MOMEHTbl HX Pa3BHTHA.

2. Kakum o6pasom BbiGHpaTb 06pasibl NOUYBbI B Npejenax
NPHHATOH TayOHIILI HCCaelOBaHMUS?

Haunbosee pauuonasnbiio Opath oOpasibl MO CJIOAM MOYBHI,
OTJIMYAIOWHMCSI JIPYT OT JIpyra Mo CBOUM (DH3HYECKHM CBOIi-
ctBaM. KaxkoMy cjot0 mpHcyIla cBosi MaKCHMaJjibHasi THIPO-
CKOMHMUHOCTb, W HMeINIO 3Ty BEJHUYHHY BbIYMTAIOT U3 MOKa3a-
HUI abcogioTibiX Baaxilocreil. CiefoBaTeabHO, TONbKO TaKHM
NyTeM MOXKIIO MOJyYaTb HCTHHHOE NpEJCTaBJeHHe O KOoJjiHye-
CTBax JOCTYTHOH pacrelinsiM Baard. M3a kaxuoro cjost MoxHO
Opatb ojuH ofpasel NOCpejgnHe HJW Jjyuiue TpHU obpasua —
OJIMH TIOCpeJHHe W [Ba y Tpalulbl C COCETHUMH CJOSIMH.

3anaueil wHccsefioBaliUs  SIBAsIeTC OMNpefiesienye cpeptefl
BJI2XKHOCTH Ha J(aHIION MJOWAanH, No3TOMY NpPH BbhiGOpKe obpas-
LOB NOYBbI H3 OTHEJbHBIX TOYEK TJIOLIAJH HEOOXOOHUMO PVKO-
BOJICTBOBATLCS CJIE]lYIOIUM:

a) NpH 3aKJaJKe CKBAXKHH JOJKHBI ObITb HCKJIIOUEHbI MYIIK-
Tbl, MOFYIIIHe JaTh YHCTO HHUBUAYaJIbHbIE JaHHbIE, 3aBUCSILHe
OT cJyuailiblX H3MeHeHHH MOBepXHOCTH NOYBbI — KPOTOBHHBI,
yrayoJenust, KOUKH, TpellHHbl M T. 1.;

6) npu o0ueM yKJioHe Bcell IJoMagH Heo6X0NUMO OTMETUTD
BEJMYHHY YKJIOlIa H HaTpaBJieHie ero N0 OTHOLIEHHIO K CTpaHaM
CBeTa U pacrnoJjioXKUTb CKBaXIibl TAKHM 06pa3oM, 4ToObl Xapak-
TepH30BaTb BepIUHHY, CePeHHY U TNOJOLIBY y4acTKa.

3. B kakue cpoxkH npoBoauTb BBIGOPKY 00pasoB?

CpokH HabJtoJleHHsT PUYPOUHBAIOT K CJIEYIOLIHM MOMEH-
TaM: K $azam pa3BHTHS PACTeHHsS] H HapylUeHHI0 oOlero xoja
BJIAXKHOCTH.

Kaxnasi gasa passutusi pacrenuit Tpe6yeT cBOero BOJIHOIO
peXXuma, uto 11e00X0HMO perucTpupoBathb. [laa nepuoja Kax-
JoiH ¢a3bl KesjaTesqbHO NOJYYHTh, KAK MHHHUMYM, TPH pe3yJib-
Tata — B Hauajie, cepeiulie ¥ B KoHle ¢asel. Uto Kacaercs
HapylleHus oblIero XOjia BJAXIOCTH, TO CIOfa NpeXxje BCero
OTHOCSITCSI MOJIMBbLI, €CTEeCTBellible O0CaaKu, 06pabOTKH MNOUBHI
u np. Hanpumep, nocsie nonuBoB noysa NpoXOAHT CTAAHIO BJaXK-
HOCTeH H30BLITOUIIO-BPEAlbIX, ONTHMAJBHBIX H MHHHMasbHO-He-
nocratounbiX. [lepuoabl npebuiBaHusi pacTenysi B CTOJNb pas-
JINUHBIX YCJIOBHSIX CYIECTBOBAIIHS JOJIXKHb! ObITb 3aperducTpu-
poBaHbl. PailHoHa/ibHble CPOKH BhIGOPKH 00pa3LoB B 3TOM CJy-
yae MOITH Gbl ObITb HaAMeueHb! TOJbKO Ha OCHOBE 3HAaHUH 3aKo-

=
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HOMEpPHOH JHHAMHKH BJIAXKHOCTH NOYBbI HA OPOLIAeMbIX 3eMJAX.
[Tockonbky XKe Takast AHHAMHKa He YCTAHOBJIEHA, MOXHO TOJIb-
KO pEKOMEeHJI0BaTh HEKOTOPOe CryllleHHe CPOKOB HerNocpecTBeH-
HO nocJsie nonuBa (depe3 2—3 fHs) U paspexeHue HX B Oonee
criokofublil nepuop (uepe3 5—10 aueit). Takum obpasoM, Ha
OCHOBE 3THX OPHEHTHPOBOUIbIX JAHHBIX MOXKHO COCTaBHThb
esecoobpasHyl0 cXeMy CpPOKoB HabJjlofeHUH, HO Bcerja cre-
UpUUECKYIO A5 KaXJOro pacTelidst M JJif Kaxjoi Npeamno-
JlaraeMo#l CHCTeMbl yxoja 3a HHM.

4. CKOJIbKO H KaK pacrioJioxeHI1bIX N0 TepPHTOPHH NOUBEH-
HbIX Npo6 HeoOXOAMMO B3siTb B KaXK/Iblii faliiblii MOMEHT Bpe-
MeHH, YTOObl OXAapaKTepH30BaTb COCTOSIIIHE BJAXKHOCTH [aH-
HOTO CJI0sI?

Ha srtor Bonpoc He MoxeT ObiTb AaHO o6llero OTBeTa, TaK
KaK 4HCJIO HeOOXOAMMBIX MOBTOPHOCTEH ONpefensieTcss Xapak-
TEpOM MeCTPOThbl NOUBEHHOr0 NOKPOBA 10JIA H TOUIIOCTbIO NPO-
BOAHUMOH paboThl.

CnenoBaTesbHO, KOJHUYECTBO MOBTOPHOCTEH /151 lAHHOM CTe-
MeHH NecTPOThbl B OTHOIIEHHH MOKa3aHHH BJaXKHOCTH JOJXKHO
ObITb ONpe/ieIeHO CTelHaNbibIM SKcnepuMeHTOM. MeTos| TaKoro
onpejieJieHHs1 MOXKeET ObITb TOJNBKO aHaJoruueil MeToay ApoGHOro
yueTa, Hanpumep, obwero naogopopust noas. [loayuas pocra-
TOUHBIH CO CTATHCTHYECKOH TOUKM 3peHHs pAj UHdp, Xapakre-
PU3VIOIIMX BJAXXHOCTb OT/ENbHBIX TOPH30IITOB IOYBBI TNpPH
pa3HbIX abCOJIIOTIBIX HX BJAXKHOCTAX, ¥ 06paGoTaB 3TOT UHb-
pOBOI MaTepHaJ MeToJlaMH BapHalHOHHOHN CTATHCTHKH, MOXIIO
noJiyuaTh y»Ke TOYHble JallHble O TOM, CKOJIbKO NMpo0 (moBTOp-
HocTtell) 0JKHO ObiTh B3SITO C 1OJist, YTOOLI He BBIUTH M3 Ipe-
JIeJIOB KesaTelbHOH TOYHOCTH OMNpejeselns.

[Tonyyaemble yKa3aHHBIM NYyTeM KPHBbIE BJAXKIIOCTH NOUBbI
10/l Pa3NHYHbIMH KYJIbTYPaMH MOJJIEXKAT CONOCTABJEHHIO C KPH-
BbIMH JUHAaMHKH pa3BuTHA pactenuii. Mmes maccossiil 1udpo-
BOIl MaTepHaJs 3a P JeT, MOXKHO pe3yJbTaThl 06paboTaThb
MEeTO/laMH BapHamMOIIHON CTAaTHCTHKH, H, CJeJOBaTeNbHO,
YCTaHOBHTb XapakKTep CBA3H MeXJY KPHUBBIMH BJIZXKHOCTH MOY-
Bl M KDHBbIMH JMHaMHKH pa3BHTHS pacTenuil.

METOAbI ONPEAEJIEHUSI BJIA)KHOCTH TOUBbI

BnaxHOCTb MOYBBI B MeJIMOPATHBHOM MOYBOBEJleHHH BbIpa-
XKaIOT B NIPOUEHTAaX K Becy MM oObeMy cyxolt mousbl. Mexny
ITHMH BBIDAXKEHHAMH BJIaXKHOCTH CVIIECTBYET 3aBHCHMOCTD:

W, =AW,
53



raie Wa— BaaxHOCTb B NpoUeHTax K o0BeMY CyXof TOYBHI;
W — BaaxXHOCTb B NpPOLEHTaX K BeCy CYXOH IOYBHI;
A — o6beMHbIl BeC TBepIoH (asbl MOYBHI.
BJiaxKHOCTb TNOUBBI MOXKHO OMNpefefsiTb NPSIMBIM U KOCBEH-
HBIM crioco6amy; HanboJiee U3BECTHBIE H3 HUX NpUBEJieHbl B Ta6-

aune 20.

Tabauumga 20

MeTtoaut

CYIHOCTL METOAOB

BricymnBaHus

Kap6upHbiit

Cnuprosoii

ITukHOMeTpUuec-
KHi

DNIeKTPOMeTPH-
YecKui

Tensnomerpu-
yeckHii!

lamma-ckonu-
yeckuii!

HeifiTponnbiii!

BeicymiBanie HaBecku MOYBH B CYLIHJBHOM KAy,
B pasorpeToM napagpuHe, HHOPaKpaCHLIMH JydyaMi,
TOKAMHM BBICOKOH 4acCTOTHl M T XK.

CMelInHBaHie HaBeCKH MOYBBI ¢ KapGHJAOM KaJjbLHs
M KOJHYEeCTBEHHBIH yueT BbIJeJISAIOUIErocsi NpH 3TOM
aueTueHA

BHecenne B CIUPT HaBeCKHM MOYBBI M ONpejieJieHue
CTeMeHH yMeHblIEHHsI KPEeMOCTH CMHPTAa 32 CUET BO-
Jibl, cojepxallefics B HaBecke

OnpeneneHte yIeJbHOrO Beca HaBeCKH HccJenye-
MOl MOYBBI TpW JAHHOH BJAXKHOCTH

OrnpefnesieHne 5JIEKTPONPOBOJHOCTH YJ/IOKEHHBIX B
TNOUBY CrelHaJbHBIX GJOKOB (MPOMEXYTOYHBIX Cpej)

Onpepenenne BJAXKHOCTH [0 BcachiBawlleil cmo-
co6HOCTH MOYBbI

IIpocBeunBaHue nouBbl ramMma-javyamy (MOTJOUIEHHe
3TOr0 H3JYyyeHHS MOYBON MNpPOMOPLHOHAJBHO BJaXK-
HOCTH ec)

IMpocBeunBaHne mnouBH OLICTPHIMM  HelTpOHaMu
(npespalieHye Takux HeATPOHOB B TeMJOBBE, KOTO-
pble  YYHTBIBAIOTCS, MPOMOPLUHOHANBHO BJIAXKHOCTH
NOoYBbI)

Metozbl  3/1IeKTPOMETPHYECKHA H TeH3HOMETpHYECKHiH, a
TakXe OCHOBaHHble Ha NpHMEHEHHH paAHOaKTHBHBIX Hajyue-

HHUH,

HHA ee.

[IOBOJIAOT onpenesaTb BJaXHOCTb I1OYBbI
CTBEHHO B IIoJie,

Henocpen-
6e3 HApYWEHHS €eCTeCTBEHHOIo CJloXKe-

B ocranpHbiX cayuasix Baa)KHOCTb ONpelessioT Nno obpas-
aM, KOTOpble H3BJIEKAIOT M3 TNOuYBbl OypoM wuau GepyT cO
CTEHOK TMOYBEIHbIX pPa3pe3oB.

! PaccmarpuBaiotess B raasax VII w XIV
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MeTox BbICylINBAHHUS

Cymka B cymuabHoM mkady. OGpasen mnousbl 10—15 r
NIOMELLAIOT B aJIOMHHHEBbIH OIOKC, KOTOPBIHl 3aKpPbIBAIOT KPbILl-
KOJ1 1 B3BElIMBAIOT Ha TeXHHUECKU X Becax ¢ TouHoctbio o 0,01 r.

[lepen B3BemnBaHueM HeOOXOJHUMO TNPOBEPHUTb INpPaBHJb-
HOCTb paboThb! BecoB. ¥ IMpaBHJbHO paboOTAIOLHX BECOB CTOHKA
HMeeT CTPOrO BepTHKAaJbHOE MOJIOXKEeHHe, YallKH paBHOBECHbI
U CTpesiKa BECOB NPH PABHOBECHH YalleK JIOJKHA COBMAajaTh
C HYJIEBBIM JIeIEHUEM LIKAaJbl, a IPH KaYaHUH KOPOMBICJ1A OTKJIO-
HATBCSA B TY WJIH JIPYTYIO CTOPOHY Ha OJIMHAKOBOE UIICJIO JieJie-
Huil. BeprukanabHoe noJioxeHue CTOMKH BeCOB YCTaHAaBJIUBAIOT
No OTBECY NyTeM BpalleHHsl OMNOPHbIX BHHTOB, Ha KOTOPbIX
nojjiepKuBaerca njardopma BecoB. PaBHOBecHe dallek U KoJe-
O6aHye CTPeJKH Ha OJMHAKOBOE UYHCJO JleleHHH JoCTHraeTcs
BpallleHHeM TI'PY3HKOB, YKpEIJIEHHBIX Ha KOHLAX KOPOMBICJA.

Iocse B3BewnBaHust GIOKCOB C MOYBOH KPLIMKHU C GHOKCOB
CHHUMAIOT, HaJeBaIOT UX Ha JIHO M B TAKOM BHJle OIOKCHI CTaBAAT
B CYWIMJIbHBIH IIKad, XKejaTeJbHO C 3JeKTPHYECKHM HarpeBoM
U TepMoperyasTopoM. B mkady noanepKuBaioT TeMnepatrypy
105°. C MoMeHTa yCTaHOBJIEHHS STOH TeMMepaTypbl BbICYLIHBA-
HHe NpOojioJKaloT 4—5 yac. il MecyaHbiX MOYB W 7—8 wac.
ISl TJIHHUCTHIX,

[Tocne 3toro GlOKCHl 3aKPBHIBAIOT KPBILIKAMH, OXJAXIalOT
U CHOBA B3BelLUMBAIOT. 3anucaB BeC GIOKCOB C MOUYBOH, CyluaT
UX ellle B TeueHHe 2 yac. (MPU OTKPHITHIX KPbIIIKaX) U ONSITh
B3BeILMBANOT. Eciy pasHuna B Bece mocje NepBOoro H BTOPOTO
BbICYWIMBaHUA oKaxercd MeHbuie 0,01 r, To mocaegHHiEt Bec
NPHHUMAIOT 32 OKOHYATENbHBIN; €C/IM OHa OKa3blBaeTcsi GoJiblie
0,01 r, To GrOKCHI CTaBAT B CYLIMJbHBIN 1IKa( ellle Ha JBa yaca,
a npu HeoOXOJAHMMOCTH M Ha Gojsiblliee BpeMsi, TOKa pasHHLA
B Becax Gyjer He Gosee 0,01 r.

[Ipumep pacuerTa.

Bec nycroro Giokca (rapa)—16,06 r, Bec 6i0kca ¢ No4yBoOi
no BoicymnBanus 20,82 r, Bec Grokca ¢ NouBofl mocJje BHICY-
wusanua 20,54 r. KosuuecTBo ucnapuslueficss BJAard paBHO:
20,82—20,54=0,28 r, Bec cyxoil nousbl coctaBasier 20,54—
—16,06=4,48 r; BnaHOCTb NOYBHI BbIPAXKAETCA:

0,28 100

220 UV 0
743 =6,25%.

an MacCCOBBIX ONpeJie/IeHUSIX BJIa2KHOCTH MOYBBLI AJS KOHT-
pOJIsT B3BELIMBAIOT JIMIIb HEKOTOpbIE 6}OKCbI, Harlpnmep no TpH
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dopma 3anHcH pe3yiabTATOB

Tapa+ Tapa+ Bec Bonabi Bec BaaxnocTb
No Tapa +BAdXKHAA | +CyXast | B HaBecKe cyxoit B NpoueHTax
6lokca 6lok Cca nouBa nouea NOYBbI TOYBbI K Becy ryxo#
(B T) (B 1) (B T) (BT) NOYBbi

Giokca ¢ Kaxjoii nosxu. Ecau cywar nouBy Ge3arymycHyo, TO
BLICYUIHBaH e MOXXHO NPOBOAUTb NpH Temnepartype 120—130°.
B npouecce cyuiky xenatesbHO MEHATb MECTAMH TOJIKH 1uKada
C HaXOASIMMHCS Ha HUX OIOKCAaMH, TaK KaK B HIXKHell H BepX-
Hell yacTaXx wKada temneparypa obbiuHo ObiBaeT Gosiee BbICO-
KoM, uem B cpenneil. Tak, no pauuwiM I'. [loBapuna u HoBuk-
Bama, B cywmsbibix wWKapax € 3/eKTPHUECKHM 0GOrpeBoM
TeMIlepaTypel MOTYT BbIpaXaThCs:

BeDXHAAA MoOJKA . . . . . . . . . . .. 112—145°
cpepmsssoONKa . . . . . . ... . 103—108°
HHXHAS moKa . . . . . . . « . . . . . . 111—123°

Ecau npm onpeneneHud BJAXKHOCTH TNOYBBI HeoOXojauma
0co00 BbLICOKas TOYHOCTb, TO BMECTO aJIIOMHHHEBbIX OIOKCOB
6epyT CTeK/sHHble OIOKCbl C NPHTEPTHIMU KPBIILIKAMH; HaBec-
Ky yMeHbluaioT 1o 5—10 r; B3BelwrBaHue NPOBOAST HA aHajH-
THYECKHX BecaX; OIOKCbl Iepej B3BElUHBAHUEM OXJIAXKAAIOT
B 3KCHKATOpe C CYXHM XJIOPHCTBIM KaJjbLUEM.

OnucaHnblil MeTo] MO3BOJISIET MOJIyYaTh Pe3yJbTaTbl C OT-
HOCHTeJbHOH owwH6Ko# He 6ojee 0,5%. B cBA3M ¢ 5TUM OH AB-
JISIeTCsl CaMbIM TOYHBIM CPEIH BCEX M3BECTHBIX METOJOB onpeje-
JIeHHsl BJIaXXHOCTH oOpasuoB mnouBnl. Ho Merop cyliku mnpu
HCTIONb30BAHHH CYLIHJBHBIX MIKAaQoB Majo NpPOH3BOJHUTENEH.
Tak, npH MaccoBeIX ONpejiesleHHsIX BJAXKHOCTH 3aTpaThl Bpe-
MeHH Ha OfHO omnpefeseHHe cocTaBisloT 6—8 muH. Kpome
TOTO, STHM METOJ/IOM Hejib3sl TMoJy4yaTh pe3yJbTaTbl B KOPOTKHH
cpok. IlosTomy OblO NpeasoXKeHO HECKONBKO MoAubUKauui
3TOr0 MeToja, AAIOUHX BO3MOXHOCTb YCKOPHUTb NpOILECC Cyll-
KH, U3 HHX PacCMaTpUBAIOTCA yCKOpeHHas Cylika B napaduHe
M YCKOpEHHAs CyIUKa HHObPaKpacHLIMH JydaMH.
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Yckopennas cymka B mapadune. IToT crnocob MNo3possaeT
OTIpEefieNIATh BJIaXKHOCTb B KOPOTKHH CPOK H JlaeT XOpollHe pe-
3yJIbTaThI.

B Merannuueckuil crakad BoicoToit 10—15 cM ¢ pauHHOH
PYYKO#H (MOXHO HCIOJIb30BATh MECTAHYIO KOHCEPBHYIO GaHKY)
HachINAT napaguH C TAKUM pacuyeToM, 4ToObl B pacnpaBJeH-
HOM COCTOSIHWM OH 3aHuMas !/, o6vema crakana. Crakan ¢ na-
pacdvHOM B3BEIIMBAIOT HA TeXHHUYECKHMX BeCaX M HarpeBaloT JO
JIOCTHXeHHUs1 mapadunoM Temrepatypsl 140—150°. B pacnnas-
JeHHbH napaduH BHICHINAIOT MEJKHMH MOPUMAMH HAaBeCKy
nousbl 20—30 r. Cpasy ke llaudHaeTCd WHTEHCHBHOE BbijeJie-
HHMEe NapoB Bofbl. B mpoliecce CYMIKH CTakaH C COAePXKHMbIM
tiogorpeBator, NojnepKHBasi TeMnepaTypy napaduiia He HHXe
140°. Cywmika npoposxkaercsi 3—10 MuH. (B 3aBHCHMOCTH OT
MeXaHHUYECKOTO COCTaBa, BJIAXKHOCTH U CTeNeHH H3MejbueHHus
HeBecky). O6 oxonyanuy ee CVAAT MO NPEKpaIlEHHUIO Bblijieie-
HUA U3 napaduua nyseipbkoB. [locsie aToro crakan c copepxu-
MbIM OXJIaXJal0T M B3BellNBAlOT. BiaXKHOCTb MOYBbI paccyu-
THIBAIOT MO opmy.e: A BB

4+ B —
W=100—5=5— %,
rie A — Bec crakaHa ¢ napaduHoM,

b — Bec BJa)XHOH MOYBHI,

B — Bec crakaHa ¢ napaduHOM M Haxojdulefica B HeM

BbICYILIEHHOH MOYBOH.

He ypanas 43 napaduHa HaXojsllylocs B HeM Iouly,
MOXHO OINpeJeJUTh BJAXKHOCTb IIOYBH! €llle B HECKOJbKHX Ha-
Beckax, Geps 3a HauanbHblil Bec A U Bec B, nonydyennbiii 1pu
npeabiymeM onpejenedun. [lo mepe nakonsnenus B napaduue
NOYBbl HCIOJb30BaHHE €ro 3aTPyJHsieTcss M BO3HHKaeT Heol-
XOAMMOCTD B yJaneHuu u3 napaduna orpabotanHol noussl. s
3TOrO COJIEPXKUMOE CTAKaHa B paclljiaBJeHHOM COCTOSTHHH Iiepe-
JIUBAIOT B COCYJ C BOJOH, KOTOPYIO HarpeBaloT [0 KHIeHHS.
[lo oxja)kieHHH Haj BOJON OKa)KeTCs] OUHIIEHHBIA napaguH.

1ol pasHOBHJHOCTbIO METOJa CYIUKH pauHOHaNbHO MOJIb-
30BaThCsl TIPH €MHHUHBIX onpeneneHusx. [Ipu maccoBex onpe-
JIEJIEHUAX BJI2XHOCTH BRIMIPbIIIA BO BPeMeHH, 10 CpaBHEHHIO
C CyWKOH B CYyIIMJbIIOM lukady, oHa He JaeT.

YckopenHasi cywka undpakpacubiMu ayuamu. Kak uspect-
HO, MH(paKpacHble JYUH MOIJIOUIAIOTCA TeJaMH, YTO NMPHBOJUT
K ux HarpeBaHu10. Oco6eHHO MHTEHCHBHO HH(ppaKpacHble Jiy4H
TNOrJIOWAKOTCST BOJOW, KoTopag NPy 3TQM HHTEHCHBHO HCha-
paercs,
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Has cyumkd nousbl HHQPaKpaCHBIMH JIy4aMH HCHOJB3YIOT
3JIEKTPUUECKYIO JlaMNly HHPPaKpaCHOTO U3JyYeHHsI MOIIHOCTbIO
500 Barr. Jlamny yKpenasior Ha IUITaTHBE B BEPTHKAJbHOM MO-
JIOKEHHH M MOJAKJajblBaloT moj Hee acbect. Paccrosinme ot
acbecTa JIO0 BBIYKJOH YacTH KyIoJa JaMibl JOJXKHO ObiTh
5 cM. Ha acGecte kapanjamomM oGBOAAT OcBelllaeMhuiil jjaMnoi
kpyr. CyluKy TNOYBbl OCYLIECTBJSIOT B TPEX CEKTOPHBIX Yall-
KaX H3 HepKaBelolero Meraja, MpeACTaBJdIomNuX co6o
TPeTbH YacCTH OCBellleHHOro Jammoif kpyra. Yamku HMeOT
OOpPTHKH BbICOTOH 0KOJI0 5 MM. Yawiky, eme He GbiBilHe B pa-
6ote, HeoOXOUMO OOJMYUUTb 0 MOCTOSHHOTO Beca. las atoro
o6blYHO ObIBaeT JOCTaTOUYHbIM 3—4-KpaTHoe obJyueHHe no
7—10 MHH. C TAaKUMH Ke HHTepBANAMH A1 OXJIaXK/EHHA Mexnay
obsydenusmMu. B panbHefiiem (npu paboTe) Bec yalllek, Kak
NpaBUJIO, HE H3MEHsIeTCH.

Ilas onpepesieHUsl BJaXXHOCTH HaBecKM nouBel mo 10 r
(tounoctb B3BewnBauus 0,01 r) pacnpefensior poOBHbIM CJ10€M
no yamkam. Yalky ¢ HaBeCKaMH CTaBSIT 0] BKJIOUEHH VIO JlaM-
ny Tak, 4ToObl BeplllMHbl HX HaXONHJHCb B LeEHTPe Kpyra,
HauepueHHOro Ha acbecte KapaHaaiuoM. B 3aBucuMocTy OT THNA
no4yB OOJIYYEHHIO TNOJABEPTalOT: MOA30JHUCTble, Oyprle H cepo-
3eMHBlE NOYBBl—7 MHH., UYepHO3eMHble TOYBbI—3 MUH.

[Tocne nonoBuiiioro cpoxa o6 yueH s Yaluky NepecTaBasIor:
BEPUIMHbI UYalleK, KOTOpble OblJi B LEHTPE OCBELIeHHOro Kpy-
ra, nomemator Ha nepudepun. Ilocne o6nyuyeHns uaullku
C HaBeCKaMH MOYBBl OXJAX/aloT U B3BELUMBAIOT. YOblJIb B Bece
COOTBETCTBYET KOJIMYECTBY HcnapuBiuefics Bopsl. Jlis pacue-
TOB MNPOLEHTA BJIAXIOCTH MOYBHl YA06HO MOJb30BaTbhCA 3apa-
Hee COCTaBJEHHOH TabsaHuell, TaKk KaK HaBEeCKH CbIpOH NOUBbI
BO BceX ciyvasix mpuuumatorca 10 r.

B. b. 3amsarunoit u T. H. UepuuKkoBoil npoBeileHO CpaBHe-
HHe€ CNOCO0O0B OMNpefiesieH!s BJAXKHOCTH NPH CYliKe HHDpaKpac-
HBIMH Jly4aMH W B CYIUHJIBHOM IKady.

Onpeniesnetine BiaXKHOCTH MOYBBI BbICYLIHBAHHEM B CYIIHJb-
HOM IUKady NPOBOAHIOCH C YeTbIpeXKpaTHOH MOBTOPHOCTBIO.
BricylunBanue oCyLIECTBJSAJIOCh B CTEKJSHHbIX GIOKCax, B3Be-
IUMBaHHe — HA AHAJUTHYeCKUX BecaX. Ilpu onpejeneHuu
BJIAXXHOCTH C HCIOJIb30BaHueM HHMpaKpacHbIX Jyuell npume-
HAJACh 1lleCTHKpaTHas TMOBTOPHOCTb, oOjyueHHe 06pasioB
yepHO3eMa MpPOJOJIKANOCh 3 MHH., OCTAJIbHBbIX TMOYB 7 MHH.

U3 nannpix Tabauinsl 21 BHAHO, YTO 3HAYEHUS BJaXKHOCTH,
onpejiesieHHbie 060MMH MetofaMu, OJau3KH. PacxoxjeHus He
npesoiaoT 0,9% Beca cyxoit noussl. Takum o6pasoM, MeTOR
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Ta6nuna 2l

BnaxXHOCTb  MOYBBI MAXOTHBIX FOPH3OHTOB, ONPeAeJeHHAs METOAOM
BLICyWIMBAHUA WHpPaKpacHbiMH ayuyamu (naHnbie B. B. 3amsrtunoi
u T. H. UepHukosoit)

BJa)KHOCTb HccaeayeMoi
MoYBHl B MPOLEHTaX K Becy
CyXoH nouBbl

Nousa

BbhICYIIHBaHHe BbICVIIHBaHHE

Nnpu Temne- uHppakpac-

patype 105° HBIMH Jiy4aMH
[oasonucras TsKeso0-CyrJanHUCTas 7,5 7,5
19,0 19,1
[loxsonucras necyarno-cyrauHuCTast 19,9 18,9
23,2 22,6
[logsonucras cpenue-cyriaunucras . 7,8 8,1
20,9 20,8
Bypasi cyraunucras e e 13,4 13,1
Bypass cononuesatast . . . . . . . . 11,7 11,5
TunuuHelil cepozeM . . . . . . . . . . 16,0 16,5

OOLIKHOBEHHEIH YepHO3eM  TSXKeJIOCYrJu-

HHCTHIH . . . e e e e e e e e e 22,2 21,5
MouHblf TSXKEJNOCYTIHHUCTHIH YepHOo3eM . 22,0 22,1
18,5 17,6

onpejeieHusl BJIAXKHOCTH MOYBbI C NPHUMEHEHHEM JaMIbl HH-
bpakpacHblX Jnyuei, NpH KOTOPOM BbICYLIHBaHHe MOYB MPOH3-
BOAMTCS B TeueHHe 3—7 MHH., laeT BIOJIHE YJOBJIETBOPHUTEJb-
Hble ANsl NIpakTHYeCKHX Lesell pedyabratel. OfHaKo ero ueJe-
coo6pasHO NPHUMEHATb JHIUb INPH €JIHHUUYHBIX ONpeeNeHHsAX
BJI2YKHOCTH.

IIukHOMeTpHUeCKHil MeTOx

[IpuHuMN oOnpejesieHHst BJAXKHOCTH TMOYBH NHKHOMETPHYECKHM
METONIOM OCHOBAH Ha MOJIyYeHUH Pa3/JMuHbIX 3HaUeHHH yLeNbHOro Beca
CYyXOH M BJIAXXHOH NOYBHI.

O603HauuM HaBecky BJAXHOH nousnl uepes A; Toraa umeem: Xty
=A, rie x — Bec cyxoll MOYBBI, y — BEC BOAb B Heil.

X o o
OrHoteHue - = JlaeT yHeNbHbIH Bec CyXoil MouBhl, rje v—o6beM

X+ o -
TBeleO!'"l (1)33bl MOoYBblI, OTHOLIEHHE v——!——!y/ JaeT yneJabHblM BE€C BJAaXXHOU

nouskl (py) OTciOfa HMeeM TPH YpaBHEHHs C TpeMs HeHM3BeCTHHIMH
Pemnp 3TH ypaBHeHHsi, Mojyuaem:

__A (0 —pw) ,__A s p(pw—1)
YThe—Dew " T T Dew
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OTCIO,ZIa coJlepxaHue BOJbl B MNpONEHTaX K Becy cyxoﬁ MoYBbI PaBHO:

(p—pw) 100,
w1

Cne0BatesibHO, AJsI ONpeleseHHst BJAXKHOCTH MOYBBI MHKHOMETpHUE-
CKHM MeTO;0M HeoOXOJAWMO 3HaThb yJIeJIbHbIl Bec CyXoil nouBel M Ompe-
JIeIUTh yIeNbHbll BeC BJAXHOI MouBbl.
ITpumep. Hasecka paaxkHoii mnousel paBHa 48 r; ynenbHbl#l Bec
cyxoit mousbl 2,5 r/cM?; yneJbHbIH Bec BaaxKHOH nmousbl 2,0 r/cmd.
Torna npoueHT BJIAXHOCTH K Becy CyXOH MOYBbI paBeH:

(2,5—2,0)-100
5520—1) 2

W=

W=

[TponeHT BAAXKHOCTH K Becy ChIPOH MOYBbI paBeH:

(2,5—2,0)-100 16.66
2(2,5—1) — 7
[THKHOMETPHUCCKHM METOJIOM BJIaXKHOCTb MOUBBI ONpeeJAIOT B TeX
¢JYuasx, KOrjla U3BeCTHbl TOuYHble 3HAUCHHS YAeJLHOrO Beca HCClejnye-
MOii mousbl. 3HaueHHe MOrpelHOCTell BO BJAXKHOCTH NOYBLI (B NpOLEH-
Tax) Opu ONpeAesieHHBIX NOTPEelHOCTSIX B YACJIbHOM Bece MOouBbl, MO
nandeiM JI. A. PasymoBoil, BHAHO M3 CJejyiolero.
[Norpeumisocts B yJnejbHOM Bece MOUBBL 1O

0,03; 0,06; 0,11; 0,21; 0,38
[MorpeitHOCTh BO BJAXHOCTH MOYBHI
0,8; 1,5; 3,0, 5,9; 11,4.

Jlnst MouB ¢ pPe3Ko BLIPAXKEHHbLIMH FeHeTHYeCKHMH FOPH3OHTaMH H,
clefoBaTebHO, € OOJbIWIMMH KoJeOaHHSIMH YJeJbLHOTrO Beca MO Mpo-
¢ua0 ¥ B NPOCTPAHCTBE NMPHMEGHCHHE MHKHOMETPHUYECKOFO MeToja He
pekoMeHayeTcs.

Ha nousax 0JHOPOIHOrO MeXaHHYECKOrO COCTaBa C MalbiM KOJH-
UeCTBOM I'yMyCa, a B CBSI3M C 3TUM HeGOJbUIMMH KOJCOAHUAMHU YIeNb-
HOTrO Beca NOuBbl MO ray6HHaM, B UACTHOCTH HA CCPO3CMHBLIX MOYBAX
CpejHeasHaTCKUX pecnyO6auK, NpUMeHeHUe NMHKHOMETPHYeCKOTro Cro-
co6a B NPOH3BOJACTBEHHBIX YCJOBHSX BIOJHC BO3MOXKHO.

IIpu onpeneNeHWH BJAXKHOCTH MOYBHl B eNMHUUHBIX o6pasnax
(BecoM He Gosbire 10 r) nukHOMeTpHYcCKHil crnocoG MOXKeT AaTb 3Ha-
YUTCJbHBIH BLIMTPHILI BO BPEeMEHH B CPABHEHHH CO CMOCOGOM BHICYLIH-
BaHHS B CYWMWJIbHOM WiKady, Tak Kak OH OblcTpee JaeT pe3yJbTaThl.,
Hapsiay ¢ 3THM NUKHOMeTpUUECKHil MeTOa He TpebyeT MaTepHalbHBIX
3aTpaT Ha BBICYLIMBaHHe.

KapOunubii merton

Kap6uanbiil MeToX OCHOBAH Ha peakKUuu Kap6uja Kajblus C BOJOH.
B pesyabTaTe peakUHH MO KOJHYECTBY BhIJeJHBLIErocsl aLeTHJEHA,
VMHOXKEHHOMY Ha HEKOTOPBIl MNOCTOsiHHbIN Ko3pduuueHT, onpene-
JAIOT NPOUEHT COolepXKaHus BOJbl B HCcJeflyeMOM o6pasie I[OYBbI.
IMepeponnbiil kK03(PphHIKMEHT NONYyuaeTcs M3 COOTHOHICHHS MOJIEKYJsp-
HBIX BecOB aueTH/eHa K RoAbl. EC/H B peakuuio BCTYynaeT XHMHUECKH
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yhCThl Kap6uj Kanbuusi, KO3(OPUUHEHT PaBeH OTHOMIEHHIO:
2H,O0 36,03
CyH, 26

B npakThKke C ycnexom MOXHO MOJIb30BATbCsl TCXHHUYCCKHM KapGH-
IOM KalblHsl, B 3TOM cllyuyae Ko3(puUUeHT MOXKeT ObITb MPHHST pas-
HeiM  1,47.

KapGuaHblil MeTOA mpuroneH AJst HeCBSI3HBIX (MecuaHelX, Cymnec-
YaHBIX, JIETKOCYTJIMHUCTEIX) MOYB. ITousbl cBsI3HbIe (TJIHHUCTHIE) B NPO-
Hecce ornpeje/leHusl BJIaXHOC-

TH CKAaTBIBAIOTCS B WAPUKO= aromapnnvomyi
06pasHbie KOMKW, M KapGHUA cmonwmeny ing Boran:
Kanbuus B3aUMOJACHCTBYeT wubaHus npgﬁﬁu
JULIb C HMX TOBEPXHOCTbIO.

B  HacTosmee Bpems
CKOHCTPYHUPOBAHO HECKOJbKO
npnu6opos ans onpencaenns Haydyrobaq
BJIAXHOCTH MOuBLl Kapbun- WOOKE
HBIM MeTofoM. HauGounee co-
BepIICHHBIM SIBJSIETCS TPH-
6op B. Cubupckoro, HO OH
cnoxeH. Ilpoct m jerko jpo-
ctyneH npu6op A. BanioHu-
HOit. DTtoT nmpu6op (puc.
4) npeacrasasier co6oi ABY-
ropJylo TOHKOCTCHHYIO CKJISIH-
Ky o6vemMoMm 150 Ma, B KOTO-
pylo  noMewlalT  HaBeCcKy
BJaXXHOK noussl. B mmupokoe
ropJo CKJASIHKH BXOJIHT MpH-
urnoBaHHasi  KOHHuUecKas
Tpy6ouka, BepX M HH3 KOTO-
poH 3aKpbIBAIOT KayuyKOBbI-
MH npo6kamMu. B TpyGouky
HACBIMAIOT TOHKOMOJIOTbI Ka-
p6HI Kalblis B KOJHUYCCTBE,
COOTBEeTCTBYIOUlEM  TPOiHOH
HaBeCKe BJIa)XHOH TMOYBHI.
CkBO3b BepXHIOI0O NpOOGKY
NJIOTHO BXOJUT MeTajlsHye-
CKHI CTepxXeHb, Ha3HayeHue
KOTODOTrO BBITAJKMBaTh HUXK-
HIOIO MNPOOKY AJs BhHICHINAHHS Kapbuia u3 Tpy6ku. B y3koe ropno
CKJSTHKH BCTaBJISIIOT TPYOOUKY C TFPaHyJHPOBAHHBIM KapOGuJoM, OKaH-
yupampoulylocsi 6yH3eHOBCKHM KjaanaHoMm. Tpy6Gouka CNYXXHT Jasi yJas-
JINBaHUSI H Pa3jIOXKeHHst MapoB BOLBI, yBJeKaeMblX MOTOKOM BbiieJsiIo-
merocst aueTHJeHa.

a5 onpexeieHus BNaXHOCTH noussl npubopom A. BaaioHunHO#H
3aMoJHAIT TPy6OuKy KapOuaoM M B3BelUIMBAIOT €ro, BHOCSAT B NPUGOP
BJMIAXKHYIO NMOYBY M CHOBa B3BelIHBAIOT. B3BeumuBaHue NpousBOASAT Ha
TeXHUUYeCKHX Becax ¢ TouHocthbio no 0,01 r. Pasuuua Mexiay nepsbM
M BTOPLIM B3BEIIHBAHWEM JaeT BeC BJaXKHOH MouBbl. OpHEHTHPOBOUHO
HaBeCKY BJIaXHO¥ nousbl 6epyT 15—20 r. MeralanyecKuM CTepiKHeM,
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HaxonsuuMcst B npubope, BHITANKHMBAIOT HHUXKHIOW NPOGKY, H KapOui
BHICHINIAaeTCst B COCYA ¢ mouBoil. Peakums Mexay kap6unom u BOJAOH
NOYBbl HacTynaeT MOMeHTalbHO. Il mepeMemuBaHUsI MOuUBHl C Kap6u-
ZOM COCYA HYXKHO BCTpsixuBaThb 6—10 MuH. TIpu 3HauKTeNbHOM KOJH-
yecTBe BOJBI B MOYBe MPOHUCXOAHUT OYPHAsi peakLusl C BblIe/NeHHeM alle-
THJEHa 1 napoB Boabl. HacTh BOASHLIX MAPOB yBJEKAETCs MOTOKOM ale-
THJIEHA U NocTynaer B TpyGOuky, rle U pasjiaraercsi OCTaBIINMCSl Kap-
6unoM; riaBHasl e Macca MapoB BOAbI OCelaeT HAa CTeHKaxX cocyjha H,
B CBOIO Ouepejb, TaKXKe pasjaraeTcsi KapOHIOM NP BCTPAXHBAHWH
cocypa. Ilocne oxnaxnenuss npuGop B3BelIHBAOT. Pa3HOCTb MexAy
pe3ynbTaToM BTOPOTO H TPeThbero B3BELUIHBAHHi JaeT KOJHYeCTBO Bbije-
JIUBIIETOCS]  aueTHJeHa.

YMHOXXHB KOJIMYeCTBO BbLIAEJNHBLIErocsi aueTuJeHa Ha Koshdu-
uueHT 1,47, nonyualoT KOJHYeCTBO BOAB B FPaMMaXx BO B3SITOil A aHa-
Ji3a Mouse, UYTO BBLIPAXKAIOT B MNPOIEHTAaX K Becy cyxoil mousn. Ilo
uccegoranuio A. BanionuHolt, kapGuAHbi MeToj RaeT B GOJbHINHCTBE
CJlyuaeB NOKa3aHHs BNAaXKHOCTH MOYBLI HUXKE, YeM MeTOJ BbICYHIHBaHHS.
Ipu stom 80—82 onpenenenusi u3 100 uMeroT pacxoxaeHust B aGCOJIOT-
HblX BesnunHax oT 0,1 mo 2% u 18—20 onpenencuuit ro 2—3%. Kap-
6MAHBII MeTOJ pauHOHaNeH AJs elMHUUYHbLIX OnpeleseHHH BIaXKHOCTH.
ITpu sTOM B cayuyae Masoil BNIAXKHOCTH NMOYBHI OH HENPUMEHUM.

CnuproBoii MeTo]

[TpuHUMD 3TOrO MeToAa, PalHOHAJbLHOrO AJsl cJayuaeB ObICTPOTO
onpesesleHusl BJIAXKHOCTH B €IMHHYHbIX 006pa3uax MOUBLI, 3aKJIOUaeTCs
B caepylomeM. Ecan BlaXKHYI0 NMOYBY CMellaTh CO CMHPTOM ONpeAeleH-
HOH KPeNocTH, TO KPernocTb ero yMeHbUIHTCS 3a CUeT HMeloleiics B Nouse
BJaard. 3Has KPenocTb CMUPTa J0 OMbITa M NOCJTe, MOXHO ONpelesuTh
M KOJIMYeCTBO BOJLI B nouse, [Tousy co cnupPTOM CMelUINBAIOT R CReNHANb-
HOM aJIKOTOJILHOM THJpOMeTpe.

[lepen onpenenenneM BJaXKHOCTH THAPOMEeTp TapupyloT. Jas stora
K 50 Man npumeHsiouerocs cnuprta npubasasior 10 Ma BOAbl M ycTa-
HABJIHBAIOT YUCJIO JeJIeHHH LIKaJbl THAPOMeTPa NMPH OnpefeseHHOH TeM-
neparype (Hanpumep, npu 20°), Ha KOTOpOe MOJHSJCA THAPOMETP MPH
npubasienun Bojwl. IlycTb oo 6yger (a—b); Torna 10: (a—b) naer
IeHy OJHOTO JieleHHs, T. €. YMCJO MHUJJIMJIHTPOB BOABI, 3KBHBaJeTHOE
OJHOMY JeJileHWI0 THipOMeTpa.

Jnsa onpejeneHus BJaXKHOCTH MOYBbI B UHUJAHHAD o6beMom 100 Ma
BAMBalOT 50 MJI cnupTa, ¢ KOTOPLIM NMPOM3BOAUNACH TaPHPOBKa THAPO-
MeTpa, 3aTeM HachinaioT 20 T BJa)KHOH MOYBLI U BCe B36aNATHIBAIOT Na-
JNOYKoi. 3aTeM LHJHHIAD OCTABJSIOT B MOKOE HO OCa)KAeHHS TJaBHOMH
Maccel cycrnensuu. Ilocne storo, oTHuABTPOBAB B HHJIHHAP €MKOCTbIO
25 Ma npumepHo 18—20 MJ cnupTa, ONYCKalOT B HEro rHApoMmeTp, Je-
JIAIOT OTCYeT W OMNpelessloT TeMnepatypy ¢duapTparta. MameHeHuo Tem-
nepatypsl Ha 1° cooTBeTcTByeT nonpaska Ha 0,2% Ha conepxaHue anko-
roJisi; Mpu Temneparype Huxke 20° monpasKy BLIYUTAIOT.

PaszHocTb OTcueTOoB rHApOMeTpa O M NocJie B36aJTBIBAHHA CMHPTA
C BJIaXKHOH NMOYBOM, YMHOXKeHHAs HAa HailJleHHbIHl paHbllle BOXLHBIH 3KBH-
BaJleHT, JaeT KOJHMUYEeCTBO BOAL B MHJJIMJIHTPax BO B3ATOH HaBecKe.

CnupToBBIM MeTOAOM B ONMHCAHHOH MOAMGHMKALNH MOMKHO TOJb30-
BaTbCSl TOJIBKO JJISi MeCYaHbIX M CYNecyaHblX MOUYB.
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Bce BhlmepaccMoTpeHHbie MeTOfbl He JAOT BO3MOXHOCTH
BeCTH HaOJIofeHUsA 3a JUHAMHKOH NMOYBEHHOH BJIAXKHOCTH IIO
OJHMM M TEM Ke TOYKaM, TaK KaK Kax/plil pa3 npoObl IMOYBbI
GepyT u3 HOBbIX TOYeK. [lo3TOMy Ha OlIHOKH, BO3HHKAIOLIHE
B Npoluecce U3MepeHHUs BJIaXKHOCTH, HaKJaJblBaIOTCSl OILUHOKH,
00yC/IOBJIHBaeMble NECTPOTOH eCTeCTBEHHOH BJIa’KHOCTH INOYBHI,
YTO CHUXKAET TOUHOCTb KPHBBIX JMHAMHUKH BJIaXKHOCTH IOUBbI.
B cBfI3W ¢ 3TUM NpejJsioXKeHO HEeCKOJbKO METOJOB CHelHajbHO
IS M3yUeHUd JAMHAMHMKH BJIQXXHOCTH Nousbl. [IpH Hcnosb3oBa-
HMH TaKHMX METOJIOB BJIaXKHOCTb NMOYBHI BCAKHI1 pa3 H3MepsieTCs
B OJHOH U TOH Ke TOUKe (3JIEKTPOMETPUUECKHI U Tell3HOMeTPH-
YeCKHUI METO/Ibl) HJIM MO OJIHOMY M TOMY XKe CJI0I0 (TaMMa-CKOTH-
yeckUil ¥ HeHTpoHHbIH MeToJibl). HuXe onucbiBaeTcsl 31€KTPoO-
METPUYeCKHH MeTOJ, a MeTOAbl TEeH3HOMeTpHYecKHH, ramma-
CKOMHYECKUH M HeATpPOHHBIH — B JApYyrod riase.

DNeKTPOMETPHUECKHIT MeTO

Muorouncnelnidble NONBITKY ONpPEJEsATb BJAXKHOCTH MOUBbI
MO 3JIEKTPONPOBOJHOCTH €€ U MO 3HAYEIHSIM JHINEKTPHUECKOH
NOCTOSTHHOH ~ OKasajuchb MPAaKTHYeCKH Oe3pe3yJ/bTaTHbIMH.
B cBsizn ¢ stum B 1939 r. ByiliokocoM OblJIO TIPEIOKEHO H3-
MepsTb BJIa)KHOCTb MOYBBI M0 3JEKTPOINPOBOJIHOCTH NPOMeEXY-
TOYHOH NOPHUCTON cpejibl, BBeJeHHOH B mouBy. BiaxnocTb
310l Ccpelibl OOYCJOBAUBAETCS BJAXHOCTbIO NpHJeramomei K
ueit noussl. B. [1. Ocranunkom (KpbiMckas onbiTHO-MesHOpa-
THBHAs CTaHUMs) Obla pas3pabTaH 3JeKTPOMETPHUECKHH MeToj
ornpejiesieHust BJAXHOCTH MOYBBI C MOMOILbIO THNCOBBLIX O6J0-
KOB (natuvkoB). ['uncoBele 6J0KH, NMOMelleHIblE B NIOYBY, NpH-
COEJIMHSAIOT UJIM OTJAIOT Y4acThb BJIary 0 yCTaHOBJIEHHUSI paBlOBe-
CHST MEXKJY BJIaXKHOCTBIO ITOYBbI ¥ BJIAXIIOCTbIO 6s0Ka.

Atu 6/J0KKM mpeacTaBasioT co60il MOpUCTble OTJHBKH pas-
mepoM 15X 25 <50 MM H3 XMMHYECKM YHCTOTO [HICA C XKECT-
KHUMH 3a(HKCHPOBaHHBIMH BHYTDH MEJHBbIMH JlyXKE€HbIMH 3JIEK-
TPOAAMH ceueHUeM 6 MM2.

KoHLbI 3/1€KTPOIOB 3auHLIAIOT HA JJIMHY 25 MM M JYRAT
osioBoM. [lasi nyulnero 3akpenjieHHsl 3JeKTPOJIOB B T'HIICOBOM
Macce NOBepX U30JIAIHMY B 5 MM OT Hayaja 3allMIIEeHHON 4acTH
HaMaTbIBAlOT BaJIUK M3 HUTOK, KOTOPBIH NpPONHTLIBAIOT 3Ma-
JIUTOM. DTH 3JIeKTPOJibl Pa3MeLIAIOT B aJIOMUHUEBbIX (POpMOUKax
(mepex 3anojiHeHHeM MX THICOBOH KaluMlle#l) napasejbHO
IHY (OPMOYKH C PacCTOSTHHEM MEXJYy BHYTPEHHHMH NOBepX-
HOCTAMH asekTpojioB 10 MM (pHc. 5). T'uncosbie 6JOKH FOTOBAT
cneyiomuM o6pasoM. 20-rpaMMOBLIE HaBECKH THICa 3aMelly-
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BaloT B (papopoBbIX YallKax ¢ 18 M AMCTHNIMPOBAHHOM BOJIbI.
[pu sanonnexun GopMOUKH /15 yaNeHHs U3 THIICOBOH Macchl
Ny3blpbKOB BO3/lyXa KaLIHIY B MEXX3JIEKTPOJAHOM IIPOCTPAHCTBE
nepeMellMBAIOT LUNAaTe]eM, a JHOM caMod (opMoukH mNocry-
KuBaioT o croj. Uepes 15 Munyt cop-

-~ 151 MOYKY pas3bupalor, roToBbiil 6JIOK Bbi-
4 ; HUMAIOT U YKJaJblBAlOT B 3KCHKATOD
A fi | ¢ BOjOH (T.e. B yCJOBHSI MHHHMAaJb-

i | #moro wucmapenus). 3areM H3MepSIOT
18 ;I CONMpOTHBJIEHHe GJOKOB NpPH MOTpyxKe-
l dh | HMM MX B AHCTHJJHMPOBAHHYIO BOAY.

iill | Tlpy 5TOM BbisiBAsIeTCA HEKOTOpasi He-
i

I' | ogHOpoAHOCTD B BelMUMHAX CONPOTHB-
T~ JMenui, 4TO CAYXKHUT MOKasarejeM pa-
| Gounx xapakTepHCTHK GJOKOB.

:“ IuncoBble GJOKH 3aJeNblBAIOT B
Il mousy ma HeoGXxofuMyto TayGHHY, HX

Ipodzd bum” l
— TIJ MI0BEP XHOCTb JOJIXKHA MJIOTHO CONPHKa-
=l carbes ¢ nousoii. [Tpu 3ToM Kaxuomy

|| 3taueHHIO BAAXHOCTA NOUBLI COOTBET-
Il crByer cTporo onpenenennasi (Ho* He
Il paeunas) Bnaxunoctb Gnoka. Kaxpomy
il Ke 3HaueHHIO BJaXKHOCTH O6JioKa Co-
Il oTBeTCTByeT CTPOro OMpelesieHHOe ero
|l snexTpuueckoe conpoTHBJEHHE.
' It u3MepeHHS 3JIEKTPHUYECKOTO
W conmpoTHBJIEHHS THICOBBIX GIOKOB Ciie-
JIVeT NpHUMeHsITb MOCTHKOBYIO CXeMy,
KOTOpasi oKa3biBaercsi HauboJjee TOU-
Puc. 5. Cxema rumco- HOH, HO €e MOXHO 3aMeHfITb OMMeT-
Boro Gsioka. pom. lllkana ommerpa Jorapudmuue-
CKasl, U ITIpH XOpOLUEM CTPEJOUHOM
npubope ¢ xonoM ctpenku 10 180—270° na oguoll wkane ykaa-
JbIBAIOTCH OTCUETHl CONPOTHBJIEHHH OT COTEH OMOB [O COTeH
KHJIOOMOB (T. €. Becb paGouuil auanason).

TakuM 06pa3oM, OTCUETH MOJyYaIOTCS Cpa3y XKe MO BKJIIO-
ueHuH npubopa. [Ipu sToMm 1ikana ommerpa MoxeT GbITb Nporpa-
AyHpoBana HeMoCPeACTBEHHO B MPOLEHTaX BJAaXKHOCTH A4 JaH-
HbIX TOYBEHHBIX YCJOBUH. Bo H3bexandWe HCKaKeHHi#, BHO-
CHMBbIX TNOJsipH3alMedl W THUAPOJM3OM CoJieHl, pacTBOPHUMBIX
B MEX3JIeKTPOJHOM TMNpocTpaHcTBe OJI0Ka, OMMETp NHTAlT
NepeMeHHbIM TOKOM OT HH3KOBOJIbTHBIX 3JIEMEHTOB C TNOMOLILbIO
HECJIOXKHOI paJHOTEXHHUECKOH CXeMbl.
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[Ipunnun paboTbl OMMeTpa 3aKJIOUAETCS B H3MEPEHUH MUK-
poaMIepMeTpOM CHJIBI TOKa, KOTOpasl MEHsSIeTCs B 3aBUCHMOCTH
OT BEeJHUYHUHBl H3MEepsIeMOro CONPOTHBJEHHS, BKJIOYEHHOIO
TI0CJIE/IOBATEJIbHO.

Meropiika 3akJaajkd OJIOKOB B NOUBY SIBJISIETCS OJHOH U3
Haubojiee CYILIECTBEHHBIX Ollepauyil, NOCKOJbKY OJHHM U3
OCHOBHBIX NPHHUHUIOB 3TOTO METOJA SIBJSIETCS YCTallOBJIeHHe
paBHOBECHS MeXKJy BJIaXKHOCTbIO 6/10Ka U OKPYKalolllell MOYBHI.

B saureparype omucanbl jiBa cnocofa 3akJajkH OJOKOB B
NOYBY:

1) TpexnarofiMOBbIM OypoM CBepJIsIT CKBaXKHHY; 11a JHE ee
rOpH30HTaJIbHO pa3MemialorT OJ10K;

2) B creHKe 1ypda MeTasiHuecKoil NpU3MOH Jenalor oTBep-
CTUsl, KOTOpble MO CBOeH (opMe M pasMepaM COOTBETCTBYIOT
dopMe M pa3Mepam OJioKa. 3aTteM B HUX BBOASATCS OJOKH.
3toT cnocob HauboJsiee IPUroJieH NPH pa3MelleHMH HECKOJbKHX
6/I0KOB MO BEPTHKaJH INOYBEHHOTO NPOdHJIs.

B o6oux cnayuasx 6J0OKH 3aKJabIBAIOT B INIOYBY HACHIIEH-
HBIMH IUCTHJIJIHPOBAHHO BOLOH (3TO CHOCOGCTBYET yCTalloBJe-
HHIO Xopoluero KoHtakra 6mok-nousa). Ilpu 3aknagke OGio-
KOB BTODPBIM CMIOCOOOM B CYyXYIO OYBY NPOMCXOJUT pPaCTPECKHU-
BaHHe M OCblMaHKe CTeHKH mypda npHu BOMBalnK npusmel. Has
NpefoTBpalLleHUs] 3TOrO NMOYBY B MECTe 3aKJaJAKH MOXKHO Npef-
BapUTEJbHO YBJAAXHATb HHDBEKUHeH BOJbI B HeOOJBIIOE OTBEp-
crue. B obBonx crnocobax 3aknajkd GJOKOB ciefyeT obpamarh
BHUMaHUeE Ha YKJAJKYy TOYBbI IPH 3aCblKe CKBaXHHbI, Wypda.
[TouBy Hano yksaabiBaTh MOCJOHHO B COOTBETCTBHH C reli€TH-
YeCKMMH TODH30HTaMH, @pHYeM HeoOXOJuMO TpaMOOBKO
JOCTHraTh, MO BO3MOXHOCTH, €CTECTBEHHOIO YIJIOTHEHHS ee.

Jas ayudinero conpsiXKeHHsl yKJsaJblBaeMOH MNOUYBbI CTEHKH
wypda Iepej 3acbilKOH JKejaTesbHO CJejaTb HEPOBHLIMH.
Kpome Toro, Hajo caeauThb 3a TeM, 4TOOB! He OCTABAJIHCh XOJH,
10 KOTOPbIM BOJIa C MOBEPXHOCTH NMOYBbLI, MpHJIEraomei K myp-
¢y, MOXKeT NPOHUKHYTb K 6JoKaM ObicTpee, 4eM B HapyLIeHHOH
yacTy TOYBLI, U BBI3BATb HCKa)KeHHe (HaKTHUECKOH KapTHHbI
yBJI2XKHEHHUS.

KomMyTanuo 6J0KOB BBINOJIHSIIOT MPOBOAIKMKAMH B XJOp-
BUHUJIOBON n3oasiuuu. Ha cooTBeTcTByOmMMX pacCTOAHHAX OT
NOBEPXHOCTH TOYBBI J1e1al0T OTBOJIbl, K KOTOPHIM NPHNAUBAIOT
BbIBOJIBI OT 3JieKTpoaoB. OrojieHHble MecTa NaeK H30JHPYIOT
H30JIIIHOHHOMN NeHTOH ¢ nocnefyiollell NponuTKO# napaduHOM.

[MoneBasg TapupoBka OJIOKOB IPOBOAHTCS Napajlie/bHbIM
M3MepeHHeM BJIZXKHOCTH TMOuBbl MO 06pa3uam, BbIGHpaeMbiM
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O6ypom okoJio OJIOKOB, I OJHOBPEMEHHBLIM 3aMepaM 3JIeKTpo-
NPCBOJHOCTH 6J10KOB. [1J151 oJ1vyeHHUst KpUBBIX TPeOyeTCs MHOTO
HabaroneHu i, N03ToMy Jiyulie 6J10KH TapHpoBaTh B 1abopaTopuu
nepejs, pa3MellieHdeM HX B nouse. [lns atoro HeGonbluyio naBe-
CKY nouBbl (25 r) U3 COOTBETCTBYIOLIErO FOpPH30HTA NOMELLAIoT
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Puc. 6. Croanblii rpadMK TapHPOBOUYHBIX KPHBBIX I/t TOpH-
soutos 20, 30, 40, 50, 60, 80 u 100 cm.

B He6ONbILOH fIMYeK M ymoTHAT. Ha 3Ty nousy nomemaror
6JI0K, TMOBEpX KOTOPOro HachinaioT eile 25 r mousbl. CucTemy
HacblLAlOT BOJIOH UM MO Mepe BbiCHIXaHUSA OMNpeJeJsioT BJaX-
HOCTb MOYBHLI (B3BelUMBaHHEM SIIIHUKA) U COOTBETCTBYIOLIee el
conpotuBnenyie 6joka (puc. 6).

B cBs3u ¢ TeM, uTO 1151 yCTAHCBJIEHHS PABHCBECHOTO COCTOSA-
HHA MeXAY FUNCOBbIM GJIOKOM H MOYBOH HEOOXOAMMO GoJibliiee
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HJIN MeHblllee BpeMd, NMPHU U3MEPEHHHU BJIAXKHOCTH IOYBbLI METO-
JOM THIICOBbIX OJIOKOB BO3MOXXHO BO3HHKHOBEHHE HUHEepUHOH-
HocTH. Ona NpoABJIAETCA B TOM, YTO IIpH 6b!CTpOM YMEHbIUICHHUH
BJIa>KHOCTH MOYBbI BJIaXKHOCTb ee, YCTaHaBJiMBaeMad IO Mnoka-
3aTeJifAM 3JIEKTPONL OBOJHOCTHU 6J]0KOB, OKa3blBaeTCsd BblllIe (baK-
THYECKOH. OllHaKO B €CTeCTBEHHbIX YCJIOBHSIX NTOYBa JlaxKe 1nocje
TNOJIMBOB yMEHbllIaeT CBOIO BJIAXKHOCTb He CTOJb UHTEHCHBHO,
YTOOBI NpHu 3TOM IpOABJAJACh 3aMe€THAasA MTHEPUHOHHOCTb, H IIPpHU
IpaKTHYECKOM IIpHMEHEHHUHU T'UIICOBbLIX 6JIOKOB [onpaBoOK Ha HX
UHEPUHOHHOCTb BBOJMTb HE NPUXOAUTCA.
Ta6bnupga 22
BnaXHOCTb MOYBLI HAa Y4acTKe NMOANOYBEHHOrO oOpouleHus,

onpejieieHHasl 3JEKTPOMETPHUECKHM METOAOM H CYWKOH mpod
(maunbte B. I1. Ocranunka)

BaaXkHOCTb B MpPOUEHTaX K Becy MOUBbLI, OnpegeseHHasi
10 OCH yBIAXHUTeJs 0.5 M oT ocu 1,0 M oT ocu
YBJAXHUTENS YyBJIaXKHUTENS
Tay6una
(B ¢M)
9JIEKT pO- 3JIeKTpO- 9JIEKT PG~
cymxkoft MeTpuue- | cyumkoit MeTpHue- cywko#t | meTpuue-
npo6 CKUM npo6 CKUM npo! CKHUM
MeTOA0M METOAO0M MeToJ0M
20 14,7 14,8 14,9 13,7 14,1 13,1
40 25,7 26,2 15,6 15,2 15,5 14,9
60 24,1 24,3 14,5 15,0 14,6 15,0
20 23,1 23,0 16,9 14,6 — —
40 27,5 27,4 25,3 26,2 — —
60 30,0 31,5 26,1 26,8 — —

MetozioM runcoBbiX G6JOKOB MOXKHO IOJIb30BAaThCA TOJNBKO
Ha He3aCoJIeHHbIX NMOYBaX. B 3THX yC/0BHAX TOUHOCTH MeTOAa
6sM3Ka K TOYHOCTH NPH ONpefesieHNH BJAXKHOCTH MOYBHI CIIO-
coboM BbIcylIHBaHus o6pasuos (taba. 22). B 3aconeHHbIX 10Y-
BaX MeTOJ| TMICOBbIX GJIOKOB HENPHUMEHHM, TaK KaK COJieBble
PacTBOpbl, NPOHHKAsA B MeX3JIEKTPOJHOE NPOCTpaHCTBO 6JI0Ka,
YBEJHYHBAIOT €ro 3JeKTpPONpoBOAHOCTb. [IpH NOBbIIEHHBIX
KOHLEHTPallMAX IIOYBEHHOro pacTBopa (COOTBETCTBYIOLIHX
2—3 r/a naoTHOro ocratka u Gosee) GyGhepHOCTb rUMca yxe
He B COCTOSIHUM CIJIQJUTb HCKa)KeHHUsl, BHOCHMbIE COJISIMH.
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[lepBoHauanbHoe paBHOBECHE BJAXKHOCTeH GJOKOB M IOYBbI
nocje 3akJajKku ycrauaBiuBaercsi yeped 5—6 pueit. Opnnako
KOTJla BJIaXKHOCTb OJIOKa NpPH 3aKjajke OnHM3Ka K paBHOBec-
HOMY 3HaueHHIO, COOTBETCTBYIOLIEMY AAHHOH BJIAXXHOCTH OK-
pyXawomefl MouBbl, NepBOHAYaJbHOE pDaBHOBECHe HACTyNaeT
3HauuTeNbHO ObicTpee. JlManasol, B KOTOPOM paBHOBeCHast
BJI2XHOCTb OJIOKOB, HM3rOTOBJIEHHBIX H3 XHMHUECKH YHCTOro
THIICA, U3MEHSETCS B COOTBETCTBHH C W3MEHEHHSIMH BJIaXKHOCTH
nousbl, BecbMa wUpoK. [Haubosnee peskue H3MeHeHHs BJaX-
HOCTH GJIOKOB M, CJIElOBATeNbHO, HX 3JeKTPONPOBOJHOCTH NpPH
H3MeHeHHH BJIaXKHOCTH NOUYBbI HMEIOT MeCTO B INpejesnax INpH-
MepHO OT KO3(h(hHUHeHTa 3aBSAJAHUA AO BJAXKHOCTH, COOTBET-
CTBYIOLEeH 11peiesbHOM BaaroeMKocTH. I1py yMeHbLIEHHH BJax-
HOCTH TOYBbl HHXe Koa(hdHlMeHTa 3aBAJaHHS H HaCbIEHHA
Bblllie TNpeJeNbHOi MOJEBOH BJIArOEMKOCTH 3J€KTPOIIPOBOJ-
HOCTb GJIOKOB H3MeHSIETCS] HE3HAUHTENbHO. DTO 06CTOATENbCTBO
U OINpefiesisieT yCJIOBHUS NPUMEHelIHs paccMaTpUBaeMoro MeTo/a.
[Ipy Hu3KOH BnaXKHOCTH NOuBbI GJIOKH, 3aJ0XKEHHbIe CYyXHMH,
GbicTpee JIOCTHraloT paBHOBeCHOro 3HaueHus. [loacymuBanue
U [OBTOPHOE VBJAaXKHEHHe I0Ka3blBalOT, YTO COINPOTHBJEHHE
6JIOKOB, HaXOAALIMXCH B IOYBE, XOpPOLIO OTpa)aeT H3MeHe-
HHUS ee BJAXHOCTH. Pe3koe HccylleHHe MOuBHl BjeyeT 3a CO60H
pe3Koe yBeJlMUeHHe COMNPOTHBJEHUS OJIOKOB, H 3aBHCHMOCTb
MEXJY BJAXKHOCTbIO MOYBBI U CONPOTHBJEHHEM OJIOKOB He Ha-
pyliaeTcs.

Jlns TOUHBIX HCCJeJOBaHUI HeOOXOJHMO BBOJHUTH TeMIle-
paTypHble TONpPaBKH.

YnpolieHHble MeTOAbI

Hast GbiCTPOro, HO OPHEHTHPOBOYHOTO OINpEeJeseHHS BJlaX-
HOCTH NOYBbI IPHUMEHAIOT CJleflYIOLHe CIOCOOb! BHICYLIUBAHUA ee.

Hagecky nousbl B 30—40 r BeicymuBaioT B (apdopoBoii
yalleyke Ha NjameHU B Tedende 15—20 MuH. npH TIATENbHOM
NOMElIMBAHUWK [OYBbl MeTajliHueckuM IunateneM. Jlerkoe
NpOKaJuBaHHe MpPOJOJIKAIOT [0 YCTAHOBJEHHUS MOCTOSHHOTO
Beca 4YallleukH ¢ INOYBOH.

BricymmBath MOYBYy MOXHO Takxke no Mmeroay Dyiiiokoca.
ITpu stoM Metozie HaBecky mouBsl B 20—25 r obsuBatoT 20—
25 MJ1 3THJIOBOTO HJIM METHJIOBOTO CIMPTA W 3aXKHTAIOT; MOC/e
CropaHHsl CNHpTa M OCTbIBAHHSI MOYBbI HABECKY B3BEILMBAIOT.
UTto6e! JI0BECTH MOYBY JIO CYXOro COCTOSIHHSA, K Heil NOBTOPHO
npunupator 10—15 Ma cnupra u cHoBa cxkuraior. Takum oGpa-
30M MOYBY JOBOJSAT JI0 MOCTOSIHHOTO Beca.
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YKasaHHble YINpOIUEHHble CMNOCOObI BLICYLIMBAHUSI [OUYBB!
Tpe6yIOT TIATeNbHOTro HabJIoOfieHHsl 3a XOJOM INPOKaJHBAHHA
HJIM CXKMTAHHUS CNUPTA U JAIOT YAOBJETBOPHUTEbHEIE pPe3y/bTa-
Thl B TOM CJiyyae, €cJ OpraHuyecKHe BelleCTBa COJEpXKaTcs
B TIOUBe B HeOO/bLIOM MpPOLEHTE.

Huxeonucauuniit cnoco6, npepsnoxenunlit M. A. Uynpu-
HbIM, 3HAUUTEJbHO YIPOLIAET OMpejeieHHe BJa*KHOCTH MOYBbI
# BMecTe C TeM oGecreuyHBaeT JOCTATOYH VIO TOUHOCTDb JJist PaK-
THYECKUX TNPOH3BOJCTBEHHBIX lesell. CyIHOCTb €ro COCTOUT
B TOM, UTO COJIepXKaHHe BJIarM B MOYBe OMNpeJie/sercsl 1o pas-
HOCTH MeX[y oOBbeMaMH BOJIbl, BbITECHEHHBIMH CYXOH H Chlpoi
NOYBOH.

Kak wu3BecTtHO, BecC INOUYBbI, BBICYIIEHHOH 1O NOCTOSTHHOTO
Beca npHu TeMmnepatype 105° B onpefensieMoMm o6beMe,— Besu-
YpHa [IOCTOsHIHAsA [JIf OHOH M TOM XKe nouBbl. MOXIIO HanucaTh:

V‘—V0=n,

rae n — pasHocTb OOBEMOB BOJbl, BbITECHEHHOH HaBeCKOH
BJIaXKHOH W CyXOH IOYBHI;

V — o6beM BOjbl, BbITECHEHHOH BJaXHOU TMOYBON;

V. — 06beM BOJbl, BBHITECHEHHOH CyXo#l NOYBOii.

TakuM 06pa3oM, AJis NpUMEHEHHsT 3TOTO MeTo/la He0OXOAHMO
3natb BenuuuHy V¢ Aasl JaHHOH MOYBEHHOH Pa3HOCTH MO COOT-
BETCTBYIOIUM ropu3oHTaM. Ee onpeznensior ofuH pa3 B ce30H,
HO Ans TouHocTH B 6—8-kpartHoil noBropHocTH. s 3TOTO
obpasiupl nouBbl BecoM 50 r, B3ATble O6ypoM, NpeABapHUTeJbHO
BHICYLIMBAIOT 10 MOCTOSTHHOTO Beca NpH TeMneparype 105°
H 3aTeM TNOrpyKaioT B MepHbIH LHJAHHAP eMKocTbio 100 Ma
¢ 50 ma uucro#t Bojel. [louBy TiaTeNbHO pa3MelMBAIOT CTeK-
JSHHOM NaJoyKoil HEeCKoJbKO pa3 B Tedenue 10—20 MuH.,
¥ 3aTeM 3aMepsIoT 0ObeM BbITECHEHHOMH MOUYBOH BOJbl, KOTOPHIH
¥ GyJeT cooTBeTCTBOBaTh BeauunHe V..

[Tonbaysick Beanunnoi V., MOXHO onpefieuTh y/jieJbHOe Bbli-
TeCHeHHe »—KOJIHUECTBO BOJibl, BhITECHsieMoe | T cyXoll MOYBbI:

Ve
X:;q—c‘ )
rpe Ac— HaBecka cyxo#t nmoussl (50 r).

Beauunna x», Kak u V., NOCTOSHHA JJS1 ONHHX H TeX Ke
nouB. Jlns u3MepeHus BjaKHOCTH OepyYT HaBecKy Hcciefye-
Mot nousbl BecoM 50 r (A4), NorpyKaioT ee B MepHLIH HUJAHHAP
¢ 50 Ma1 BOJbI, pa3MEIIHBAIOT ¥ MOJyUYalOT 3HauyeHue obbeMa
Boppt (V), BbiTecHsieMoli MccaiefyeMoil (BJaXKHOH) MOYBOH.
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O6beM BOJb!, BHITECHEHHBII BJaXKHOH HaBeCKO! TOYBHI, CJja-
raercs M3 o6beMa BOJbl, BLITECHEHHOH CyXOfl MOuBO#, Haxo-
asimefics B panuoit HaBecke (V.), u o6beMa BOjbI B TOH Ke Ha-
BecKe (Y) T. e

V=Ve+y.
Vmest B BHay, uTO
Ve=xx,

rje X — KOJIHYeCTBO CYXOH IMOYBHl B JJaHHOH HaBeCKe, 3TO
ypaBHeHHe MOXXHO NIPeJCTaBUTh CJeflyomuM 06pasom:
V=xx+uy.

Taxum 0o6pa3oM, MOXKHO HamucaTb CHCTEMY YpaBHeHHI:
V=xx+y; A=x+y; W:lOO% ,

rie W — BnaxKHOCTb NOYBHI B MPOLEHTAX OT BeCa CYXOil MOuBHI.
Pewasi 31y cucTeMy ypaBHeHui, NOJYYHM OKOHYATEJb-

Hywo ¢opmyay:

100 (V —x4) ,

—A—v

HaM, 3aMeHsisi BbipaxeHue V —xA dyepes n— pasHoCTb 0Gbe-
MOB BBITECHEHHOH BOJlbl CYXOH W BJIa;KHOH HaBECKOH NOuBHI,
MOy YHM:

W=

_ 100~
=1 -

Jns obnerueHusl BbIUMCIEHHE NPOUEHTA BJAXHOCTH NOYBBI
Ha OCHOBe 3THX (POPMYJ MOXKHO 3apaHee COCTaBUTb TabJaHLy
3HaueHH# BsiaxXHOCTH INouBbl. [lonb3ysicb Takoifl Tabauuedl,
BJIa’KHOCTb NOYBbI MOXKHO onpefesuTh ¢ 3arparoil 15—20 muH.
Ha OJIHO OmNpejieieHHe.

Tounoctb mnpejsiaraeMoro Merofia GoJibllle BCErO 3aBHCHT
OT iuamMeTpa MepHOro HUJIHHAPA, B KOTOPbIH NOMeIlaeTcs NoyBa.
UeM MeHblile AHaMeTp LUHJIHHJPA, T€M Bbille TOUHOCTb OTCUeTa,
TeM MeHblue ownbka. OTcueTsl B MEPHOM LHJIMHJpPE PEKOMeH-
JAyercs MpOBOJHTb MO BepxHeMy MeHHCKY. OtHocuTenbHas
own6Ka NpH UCNONb30BAHKHH TOTO MeToAia BhipaxKaercs 2—4%.

Busyanbnoe onpenenenne BJIAXKHOCTH 4YepHO3eMOB, Cepo-
3eMOB M KalITAHOBBIX MO4YB. B NpoH3BOACTBEHHbIX YCJOBHAX
yacTo Tpebyercsi ObICTPO ONMpeeNsATh OPUEHTHPOBOUHOE 3Haye-
HHE BJIaXKHOCTH TOYB, HanpuMmep mnepel nojuBoM. [las 3Tux
uenefl MOXHO BOCNOJIb30BAaTbCSl HHMKENpHBeJeHHOH Tabnulel
(taba. 23).
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I'nasa Il

ONMPEAEJIEHUE OBBEMHOIO, YJAEJIbHOI'O BECOB
KU CKBA)XKHOCTH IOYBbI

OMNPEAEJIEHUE OBBEMHOI'0O BECA IO4Bbi

OGbeMHBIM BeCOM MMOYBBI HA3bIBAIOT BeC €HHULBI ee 00b-
ema . OH Bbipaxaercs TpeMs OKa3aTeasMHu:

1) o6beMHbIM BecoM TBepJiofl ¢asbl NMOuBHl (ONpefesseTcs
JIeJIeHHeM Beca CyXoil mouBbl Ha 00beM, 3aHUMaeMblil el B MO-
MeHT B3ATHSI 006pasna);

2) o6beMHBIM BECOM IOYBbl NPH €CTECTBEHHOH BJIAXHOCTH
(vacTHOe OT jeseHHst Beca MOuBbI, obsajalomell ecTeCTBeHHOM
BJIaXXHOCTb1O, Ha 00beM ee MpH ITOM);

3) o6beMHBIM BECOM CyXOH MOYBHI (OTHOLLIEHHe Beca CyXOi
MoYBbl K 00BEMY 3TOfl K€ MOYBbl B CYXOM COCTOSIHHHM).

3uauenust o6bveMHOro Beca TBepjoH asbl (8) u 06BeMHOro
Beca NpH eCTECTBEHHOI BJaXKHOCTH (4,) CBsI3aHbl MeXay cobo#
yepe3 BaaxHocth (W):

_Ap-100 .
1004+ W

3uavenust ke o6bEMHOrO Beca Cyxoil mousbl (3;) ¥ oObeM-
HOro Beca TBepHOH (a3bl NMOUBbI CBA3LIBAIOTCH MeXJy coOoH
uyepe3 T1oOKa3zaTeau OOBEMHON Yycajkh uJad HaOyXaeMOCTH
TIOYBHI.

B MesinopaTHBHOI NpaKTHKe yallle BCETO ONpejesiioT 00beM-
HBIH Bec TBep/l0# (a3bl MouBbl, OObIYHO Ha3biBaeMblil 0GBHEMHbIM
BECOM IOYBbI.

A JemS.

Meton pexyluero KoJbua

ATOT MeTOJ npuUMeHsieTCsl s B3SITHSl Npo6 Ha 0ObeMHbIH
BeC W3 MOHOJIMTOB CBSI3aHHbIX NMouB. IIpoGbl GepyT cranbHBIM
KosiblioM auamerpoM 50—70 MM u BbicoTolt 20—30 MM npH
TosIUHE cTeHOK 1,5—2 mMM. Huxuuii 00pe3 Kosbua ¢ BHellHeH
CTOPOHBI 3aToyell,
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Janst B3aTHA NpoObl KOJbLO CTaBAT HA NMOBEPXHOCTb MOHO-
auta. Cjierka HaxkuMast Ha KOJIbLLO JIeBOH PYKOH, HOXOM Bbipe-
3a10T CTOJIOHK NOYBHI [10 BHELIHEMY iuaMeTpy Kojbua. [Ipu sTom
KOJIbIIO NOCTENEHHO HACAXKHMBAIOT HA 3TOT CTOJNOHK MO Mepe
ero ¢opmupoBanus. Belpesky cronO1Ka nouBbl H HacaXKHUBaHHe
Ha Hero KoJjblia NPOJOJKAIOT A0 TeX NOp, NOKa CTOJOMK He
BLICTYIIUT Ha HECKOJIbKO MHJJIMMETPOB Hajl BepXHHM 00pe3oM
kosbLa. Tlocsie 3Toro cToNGUK B KOJbLIE OTAEJSIIOT OT MOHOJIUTA
nozpe3koit. Ilpn mojpeske HEOGXOAHMO OCTaBHTb HEKOTOPBIH
U30bITOK NOYBBbI CHH3Y KOJbLlA. 3aTeM BbICTYNAIOULYIO H3 KOJib-
La CBepXY W CHH3Y MOUBY CPE3aiOT HOMKOM, MOUBY M3 KOsibla
M3BJIeKaloT Ha Gymary, ¢ KOTOpOfi TepeHoCST B ajioMHiueBble
GlOKChI 1151 BbICYLUIMBAlIMS 1 B3BelukBaHusi. O0beMHblii Bec onpe-
JIeJISIIOT leJleHHeM Beca CYXO#l NouBbl Ha OO0beM KOJsbLa.

Bmecto BeicymimBanus Bcero o6pasua MOUBLI, 3aKJIOYaIO-
Ierocsi B KOJbLE, MOXHO OMpejesHTb 0ObeMiblil Bec MOYBbI
NIPH €CTeCTBEHHOMH BJIaXKHOCTH W MepecynTaTh ero Ha 06beMHbIH
Bec TBeploH (hasbl, NpeBapUTENbHO OMNPejesinB BJAXHOCTD
noussl. OO0beMHbIl BeC MOYBBI NPU €CTECTBEHHOH BJIAXKHOCTH
HaxoJAT Jle/leHMeM Beca MOuBbl, H3BJeuellllofl H3 Kojbla,
Ha ero obbveM. Jlna onpejesieHus BAAXKIIOCTH HCNOJb3YIOT Ha-
BECKY 5TOH IOYBHI.

MeToa uMIAMHAPOB

IlpuMeHsieTcst ansi HecBA3HBIX (MecyaHbIX) MOYB, 0Opa3Lbl
M3 KOTOpbIX Hesb3s B3fiTb KOJblUOM. bBepyT paBa maTyHublX
nuauHapa (nuamerp — 5 cM, BbicoTa—8 CM) M ONpeiessior
ux ooveM M Bec. OfuH IHJIHHAP 3arpyKaloT MOYEOl PBIXJO,
6e3 ynJoTHeHUS, a Apyro#l NJaoTHO, ¢ TPaMOCBKOH depe3 Kax-
mle 2—3 cMm. Tam, rae no3BOJISIIOT YCJOBHS, KeJiaTeNbHO
UMeTb TpeTHH LHJHUHJP C MOYBOH HEHApYIUEHHOro CJIOXKelHd.
Iocne 3anonnenus UHJIHH]PbI B3BELIWBAIOT, A 3aTeM Onpefe-
JISIOT BJIAXKHOCTb B3SITOH [/ OMbiTa MOUBbI U TAKHM 06pasom
BLIUMC/ISIIOT BeC CyXOH TOYBbI, 3arpYKeHIOf B KaXIbli IH-
JIMHJP.
Bbluncsenue Beca cyXxo# nouBbl B LHJHHJIpe (/1) NIPOU3BOAST
no ciepymoomeil gopmy.ae:
IOOmc
100+W

rle m.— BeC B35ITOH Cblpo#l NOYBHl B oObeMe UMAHHApa (B T);
W— npOLEHT BAaXKHOCTH MOYBLI, BbIUUCJAEHHbIH HA CYyXYIO
NOYBY.
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Cyxo#f Bec TNOYBBl B LHJHHJApPE MOXKeT ObIThb OmNpeaeseH
TakXKe INyTeM BBICYLUIHBAHHS B TepMOCTaTe BCEro WMJHMHJpa
JI0 NOCTOSIHHOTO Beca, CJie[loBaTesbHO, 6e3 OT/eJbHOTO Olpe-
JeNeHUsl BJIAaXKHOCTH.

PeavsbraThl onpejiesieHUsl 3amuChHIBAIOT N0  CleAylomel
¢dopme (cM. cTp. 76).

B3situe npo0 mousbi U3 wypdoB A ONpeneSeHHUs
00beMHOro Beca ee

[Tpo6el mouBbl a5l ompejeneHHsi oObeMHOro Beca OGepyT
6ypHKOM (T. €. TOHKHM, 3a0CTPEHHBIM CHH3Y CTaJbHbIM HHIHIH]-
pom). Bripesalor onpenenentblil 06beM Nousbl (6e3 HapyUIEHUs
ee CTpOeHHs1), KOTOPYIO H3BJeKaloT M3 OypHka Ha Oymary,
JOCTaBJISIIOT B JabopaTopHio, Ifie U ONpejesioT Bec BhICY-
weHHOH nousbl. M3 kaxjoro ropusonra nouss GepyT Mo Tpu
npobul. LenecooGpasiio Bce Tpu npoObl 3aBepHYyTb B 0OLLHIL
CBEPTOK M CBEpXY HajANKucaTb ropHU3OHTbI B3siTHSI Npob U HOMep
paspesa.

Hasi B3t npo6 MOXHO NpPHMEHATb UHJAMHADHYECKhHH
6ypuk o6bvemom 100 cm? (nnu 200 cm®), BoicoToit 40 MM, ¢ fHa-
MeTpoM pexylleil vactu 56,4 MM (uam cootBetctBerino 50,0
u 71,3 mM). B nmxielt yactu crenkn OypHKa 3a0CTpeHbl, a
BHYTpeHUHH 1uameTp BepXHell yacTH OypHKa HECKOJbKO 6OJib-
we (Ha | MM), yeMm puaMeTp pexyuleit yactu. [lepexon ot onHoill
yacti Oypuka K Jpyroil pe3kull — mopoxkkoM (puc. 7,a).
Bypuk josn:xeH ObITb H3rOTOBJEH H3 XOopoluel cTasu.

[Ipo6el GepyT B caepyolleM nopsjke. Ha crenke BbipbI-
toro wypda HaMeyaloT TaAyOHHBI, C KOTOPbiX OYAYT B3SITHI
npoOsl. Ha 3tux ray6unax penatoT ropusonTajblible MioLiaj-
KH, B KOTopble Bpe3aioT 6ypuK. Obbiuno onpegenerne oGbeM-
HOrO Beca MOUBbl NPOBOAAT MO KaXK/A0OMY FeHeTHUECKOMY TOpH-
30HTY, a NpH GOJbLIOH ero MOMIHOCTH — M B HECKOJBKHX Me-
crax ropusouTa (uepe3 20—30 cm). Basitie npo6 HaunHalor co
JHa pa3pes3a, TaK KaK BIIOCJEJCTBHH OHO 3achbinaeTcsi MOYBOH.

Hns anydiero Bpe3anus 6ypuKa B NOYBY MPHUMEHSIOT Oro-
JIOBOK, KOTOpbIl mpejacTaBisieT co6oil crajbHOe KOJbLO He-
Goabwo# BbiCOTH (2—3 cMm). BuyTpenHu#l auaMerp HMKHeH
ero yactd Ha 0,5 MM Gosblue BHellHero Auametpa Oypuka, a
B BepxHell 4acTH BHYTPeHHHE AHAMeTpbl HX paBHBHI.

B orosioBke nepexoj OT OJHOTO AUaMeTpa K ApPYyroMy pes-
Kuii—nopoxkoM. OrosioBoK J0JI2KeH JIErKo U Jlaxke C HeKOTO-
peIM JiIoTOM (3a30pOM) HajieBaTbCsl HA BEPXHIOI0 YacTb OypHuKa.
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(gno/d a) ma
~hOU 298 HHAHWILOQO

[C)]
19gh0U HOXAD d3d

(laghou
HOXAD Ad3g ¥ 9, )
MEhOU 9LDOHXeLq

(1 1)
19ghol yodiad J9g

(4 g) yognou yodud
5> edyaurun 29g

(1 g) edYHHIHT O3g

(gwd 1)
edTHUIrHD  Wa190

(gwo 1)
BHHREOHOO qYeImorf]

(wo g)
edVHHrHT BLOdIAY

(wo a)
edTHurun diawenys

edYHULHT G\

BLIMIIO BHEOUD A
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DBypHK ¢ HafeTbIM Ha Hero OroJIOBKOM CTaBSIT HA 3aLIUIIEHHYIO
MOBEpXHOCTb TOTO MJM HHOTO CJIOSI MOYBBI, MOBEPX OrOJIOBKA
KJajyT HeGOMbINYIO [IOLleYKY ¥ BepTHKAJbHBIM Ha)KHMOM Bro-
HAIOT OYPUK B NOYBY Tak, uToObl BepXHssl ero yactb ua 1,0—
1,5 cm Oblia Bpesana B MOuBY.

\l\‘

P 7o e et NN

Pue. 7. Bypuk u npucnocoGnenus jinsi BpesaHus
ero B MOYBY:

a—6ypHuk; 6—6ypHK C PYKOSTKOMN.

Huorna oroloBoK fienator ¢ KpblKOi U pyuKoit (puc. 7,6).
Takoii npubop Ha3bIBAIOT PYKOSTKOH J/isi Bpe3aHUsi GYPUKOB.
Ilns BpesaHus B MJOTHYIO NMOYBY MHOrAA OblBaeT HeOGXOMHMO
BOTHaTb OYpHK HECKOJIbKHMH yJapaMH JepeBsHHOTO MOJIOTKA,

"Tlocne Toro kak Bce Gypukd BpesaHsl B JaHHBIH CJIOf
NOYBBI, BHIPE3AIOT HX U3 NMOYBHI HOXKOM, OUHIIAIOT BHELUHIOW MO-
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BEpPXHOCTb G6YPHKOB OT NPHCTaBIUeH NOYBbI, OCTPLIM H IIHPOKHUM
HOXOM Cpe3aloT H3JIMLIKH [OYBBI C BepXHell M HHIXKHell uacrelt
OYpHKOB Tak, 4ToObl B OypHKax OCTa/JHChb CTPOro ornpejeneH-
Hble 0ObeMbl MOUBBI, U 3aTeM H3BJeKaloT NouBeHlible NPoObl Ha
Oymary.

HenocratkoM 3TOro Merofja fBJSieTCst BO3MOXHOCTb BO3-
HUKHOBEHHS NPHCTEHHbIX 3a30pOB BCJEACTBHE NepekocoB Oy-
pHKa npu 3arayGyennn ero B nouyBy. [loatomy Heobxoaumo cie-
IMTb 3a CTPOrO BepTHKAaJbHbIM HampaBJjieHHEM Bpe3aeMoro
6vpuka. B ciyyae Gosibinx 3a30poB Mexay NouBoH H OYpHUKOM
HekoTopble o6paslbl cjeflyeT BbIOpakoBbIBATbL M CHOBa BbIpe-
3aTtb oOpasel] NOYBbI.

O6pasubl TIATENbIO 3aBEPTHIBAIOT B IJIOTHYIO Oymary u
JIOCTaBJAIOT B JlabopaTopHio. 3jech NpPOBEPSIIOT COXPAHHOCTb
KaK caMux o0pasuoB, Tak ¥ HAXOASMUXCSH MPH HUX 3THKETOK.

Hast onpepenenuss o6beMHOro Beca NouBbl oOpasel, B3Be-
LIKBAIOT ¢ TouHOoCTbIO jio 0,1 1 (m,), 3aTeM pa3mesbuaior, nepe-
MellIUBalOT ¥ OepyT JABe-TpHU Npobbl no 15—20 r B oO6bluHbIE
aJllcMHUIIHeBble GIOKChI U B HUX ompefenstor Baaxiocts (W).

O6bemHblil Bec TBepjiofl (asbl NOYBbl PAaCCUHUTHIBAIOT 1O 3a-
BHCHMOCTH:

__m,.100
TV({I00+ W)

r/cm8,

rae V — obvem Gypuxa (B cm®).

Pacxoxpenuss Mexay napajijejbHbBIMH  OTpefeJeHH MU
00beMHOTO Beca He J0JKHbl mpeBbiinath 0,02 r/cm3.

3HauelHe 06bEMIIOrO Beca NOYBbl OOLIYIIO BapbUpPYeT B CJe-
AVIOULHX npepesax: oGbeMibll BeC IMOUBbI MaXOTHOMO CJOS
kosebnerca ot 0,90 no 1,20 r/em® (B cpeanem 1,10). C ray-
GuHoit o6bemiibiii Bec mouskl Bo3pacraet jo 1,40—1,60, a B yn-
JIOTHellHbIX ropu3onTtax nmous ao 1,80 r/cm3.

Cnenyer HMeTb B BHAY, YTO MNOJydyaeMbie TaKHM 00pas3oM
3Havenns oObEMHOro Beca Mo4B, crnocolibix HabyXaTh (rJIHHU-
CTble, CYIJIHHHUCTbIE), CHOPABENIHBBl JIHIIb JJ TeX BEJHUHH
NoJIeBOll BJIAXKHOCTH, KOTOPbIMH XapaKTepU30BaJNUCh HCCJe-
JyeMble TOPH30IITH B MOMeNT B3sITHS o6pa3uoB. [lostomy, ro-
BOPST O TeX WJIM HilbIX 3HAYeHHSIX 0GBEMIIOTO BeCa IIHIHCTBIX
M CYTJIMHHUCTBLIX MOYB, HEOOXOAMMO NPUBOAUTL JlaliHble O MoJe-
BOHl BJIQXKHOCTH TNOUB, [Jf KOTOPbIX CHpPaBeiJUBbl 3TH 3Ha-
yeHus,

B nose ociioBHble 3amiicH 3aHOCSATCS B 3THKETKH, KOTOpHIE
3aBepThIBAlOT B MJOTHYIO 00epTouHylo Oymary BMecre C MOY-

78



BeHHbIMH oOpasuamu. Ha sTHKeTke 3anuchiBaloT: HOMep pas-
pe3a, rayOuHY U 1aTy B3sTHs oOpasua, o6veM 6ypuka u (amu-
JIMI0 TOoYBOBeja, Oepyllero npcosbl.

B Hekortopbix cayuasx uenecoobpasHO HeNoCpPeCTBEHHO
B MOJie TPOHM3BOJAHTb B3BelliMBaHie 0OpasLOB MOYBbI, H3BJe-
KaeMblX U3 OYPHKOB, a B JabopaTopHuIo OTHPABJASITE NpoOkl A5
onpejeselus BaaxuocTH. Jlns B3BelurBaHUS B NoJle NPHIOLHBI
TaK Ha3biBaeMble «anTeKapCKHe» («POToBble») BeCkl ¢ pa3bopHOH
NOJICTaBKOH.

Onpepenenne 06beMHOTO Beca W BJaXKHOCTH TOUYBBI
nioTHomepom-iaaromepom YxkpJdOPHUH

HefictBue npubopa OCHOBaHO Ha TMPHHIMIE THAPOCTATHYe-
ckoro B3BelwnBaHHa. OH COCTOMT M3 CJeyIOMX YacTel:
JIATYHHOTO MomJaBKa ¢ TpyOKo#; JaTYHHOrO cocyna, NojBe-
IIHBAEMOTrO0 K NMOMJIABKY TaK, YTO MeXy HUMHU octaercsi He6oJ1b-
IO 3a30p; FPYHTOlNOCA — CTanbllOTO UHJAHHAPA, B KOTOPbIH
Gepetcst obpasell nouBbl eMKocTbio 200 cM3, ¢ pexylHM KpaeM;
Benpa-gyTasipa, B KOTOpoe NpPH OMNpeleJeHHsX HaNuBaercs
BOJa M MOTrpy»KaeTcs NMOMJABOK WJM MOMJaBOK BMeCTe C INOJ-
BelleHHBIM K HeMy cocyaoM. Hccaenyemass mousa B nepeoM
cjlydae NoMellaeTcsl BHYTPH MOMNJaBKa, BO BTOPOM — B COCY-
ze. Kpome Toro, k npuGopy npusaraiorcsi: BopoHka AJjs Iiepe-
HeceHH$ HcnbITyeMoro o6paslia NoYBbl BHYTPh NONJaBKa (Yepes
TpyOKy mnonsaeka) M JJHHHBIA HOX, ynoTtpebasemblil pas
Cpe3aHMs M3JHLIKA MOUBbl B TPYHTOHOCE MO €ro OCHOBAHHSIM
U AJas pas3paBhuBaHusi oOpasla TouBbl BUYTPH MOMNJaBKa.

Ecau BuyTpb nonsaeka, HaxoAsLerocs B BOJE, NOMECTHTb
onpejesiedHbiil 06beM nounsl ecTecTBellHOM BaaxHocTH (200 cm?),
TO TONAABOK JOMOJNHUTENbHO TOrpV3HUTCA B BOAY, BBITECHSS
ee MPONOPUHOHANbLIO BeCy MOUBbl. DTO MO3BOJISIET ONPEAESNHTD
BEC HCMbITyeMOro o6pasiia No4Bbl U YCTAHOBUTb BEJHUHHY €ro
o06beMHOro Beca npu ectecTBeliHo# Baaxuoctd. das ompepe-
Jenus o0beMHOro Beca TRepAol (asbl TOUBBI HCIBITYeMBbl it
obpasell nepeilocsT B JaTYHHbIH COCY, KOTOPbIH NPHUKPENSIOT
K MOMJAaBKY M MOrpyxaioT B Bojy. Bennunna obwvema jgomos-
HHUTENbHO BbITECHAEMOH BOJbl (NpejessieTcss BecOM TBepaoH
(asbl MOUBbI (TAK KaK 0la HAXOAUTCS B BOJE) H YaCTHYHO 3HAYe-
HHeM yJeabHoro Beca ee!. Takum ob6pasoM naxoputest cObeM-
Hbifl Bec TBepaoil da3bl NouBbl. 3Hast e 06BEMHbIH BeC MOYBbI

1 3Hauenie ynesbHOrO Beca Y4TEHO Ha WIKanax MOMAAaBKa <uy,
«m», «I» (CM. HHXe).
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NpU eCcTeCTBEHHOI BJIAXKHOCTH U OOBEMHBIH Bec caMoil TBep-
JoH Ga3bl ee, MOXKHO PacCUMTATb BJAXKHOCTH ITIOYBBHI.

Ha tpy6ke monnaeka uMeeTcs LiKaja ¢ noMeTkoit «Bas pas
M3MepeHHs1 OOBEMIIOrO Beca TOUBB! €CTECTBEHHOH BJIAXKHOCTH

W\

e
Puc. 8. Bnaromep-nioriomep ¥YxpJOPHHWH.

H TPHU LKajbl C NOMETKAMH «U», «I», «I» JJIs ONpejeJeHUs
00beMHOTO Beca TBepJoH (ha3bl MOUBHI C YjeabHBIM BecoM 2,60
(«u» — YyepHO3eM, TyMyCHDOBaHHbIH CYTJIMHOK), 2,65 («m»—
necok) 1 2,70 («r» — TJIHHUCTBIHA TPYHT).

Xon onpepenenus. Ias onpegenenusi oOBbEMHOro Beca
NOYBbl €CTECTBEHHOH BJIaXKHOCTH NpoOy ee W3 IPYyHTOHOCA Tepe-
HOCAT C MOMOIIPIO HOXa M BOPOHKM B nomiasok. Ilonnasox
(6e3 MOBECHOTO COCY/1A) MOTPYIKAIOT B BEeAPO-GYTAAP, B KOTO-
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poM KHMeeTcs Bojia. Pacnpenensisi 1105KOM MoyBY BHYTPH NOMJIAB-
Ka, npuaaior TpyOKe NMOMJaBKa BepTHKajabHoe mnoJioxeHnue. I1o
mkane «By» HAa ypoBHe BOJbI OTCUMTHIBAIOT 3Hayvelne 0GbEM-
HOTO Beca TOYBbl €CTECTBEHHOH BJAXKIOCTH.

Has onpepeneHust o6beMHOro Beca TBepJoH (a3bl NOUYBHI
npo0y ee M3 MOMJAaBKa MePeHOCAT B COCyjl, B KOTOpbIH npej-
BapHTeJbli0 HAJHBAIOT BOAY U3 pacyera %/, eMKOCTH €ro 4 pas-
MewuBaloT npody B Boje. Ilocse atoro cocyj npukpenasior
K TONJIaBKy M BMeCTe € HHUM MOTPYKAWT B BeJApO-GOyTasp.
Korpa Boja 3amoiHUT BeCb COCYJ, Yepe3 3a30p MeX[y NOMJaB-
KOM ¥ COCYJIOM Ha OJJHOH M3 ILKaJ «4», «II», I OTCUHTHIBAIOT
HA YpOBHe BOJibl 3HaueHHe 06BEMHOr0 Beca TBep10#t pas3bl MOUBHL.

Buoiaxnocts Bbiuncasiior mo gopmydie:

_Aw” 4 0
———"—A_ 1000,

rae ,— o0beMHBIEl BeC MOYBBI €CTECTBEHHOH BJIAXKHOCTH;
A— o6beMHblll Bec TBepJioH (ha3bl NOUBbLI;
W — BnaXHOCTb B MpPOLEHTaX K BeCy CYXOH MOYBBLI.
TounocTtb omnpejaesieHHss 0ObeMHOro Beca IIOUYBbI €CTeCTBeH-
HoH BaaxkHoctd He Menee 0,01 r/cM®, a oObeMHOro Beca TBep-
noit dasei—0,02 r/cmd.
ITHM METOJIOM pPalMOHAJbHO IMOJIb30BATbCS JJA Olpejielie-
HHs1 06BEMHOrO Beca MOUBbI B MOJIEBbIX YCJIOBHSIX.

Onpepenenne 00beMHOr0 Beca MOUYBbl METOAOM
napa) HHUPOBAHHUSI

Aror cnocob NpuUrojeH Aas onpejeneHHsi o6BbEMHOTo Beca
KOMKOB IIOYBBI, Yero He 06ecrneyBalOT BbILIEOMNHCAHHbIE METO-
Ibl. KoMox nouBbl NpojiyBaHHeM OCBOOOXKAAIOT OT 4aCTHL, He
CBSI3aHHBIX C HUM. 3aT€M OT KOMKa OTPE€3aloT HJIH OTJaMbIBAIOT
4acTb ¥ B3BELUMBAKT s ONpefesieHHst BaaxHocTh. OcTaBulylo-
Cl YaCTh TaK2Ke B3BELIUBAIOT, OOBA3bIBAIOT TOHKOH HUTKOM U IO~
rpyXalT B pacnjasjieHHbll napaduH. 3anapaduHUpOBaHHbIN
ofpasell B3BeLIMBAIOT CHayasa B BO3yXe, a 3aTeM B Bojie. [locne
B3BelUMBaHKUs B Boje napaduHUpoBaHHbIH oOpasel BHITHPAKOT
¢unbTpoBabHOI GyMaroit 1 CHOBa B3BeIUHBAKOT Ge3 BOJbI (KOHT-
poJib — He MOCTyNHUMa JiM BOa B NMOpbl NouBbl). Ecnu Bec KoMm-
Ka paBeH M€pPBOHAYaJbHOMY BECY, TO MOXKIIO BbIYHCIATb 00BEM-
Hbll Bec B3ATOoro obpasua.

Bec napaduna g=¢,—q,, The g, —Bec obpaslia 3anapadu-
HHPOBAHHOrO, a ¢,—He3anapadHHHUPOBAIHOIO.

81



Bec BbiTecHeHHOH Bojbl UM 00beM oOpasna ¢ napaprHOM
Vi,0=92—9a

rae g,—Bec obpasna B BOJe.
O6bvem napaduna

q
V,==1
" Pn

rje p,—yaenbublil Bec napaduua, pabuwit 0,89.
O6bem obpasua 6e3 napaguHa

’

Vql sl VHzO— Vno

O0beMHbIll Bec
g, 100

A=(100+W) v,
1

r/cm3,

rie W — Baaxdoctb ofpasna B NpOUEHTAX K Becy CyXoil
nousbl. PacxoxjeHis Mexjy pes3yJibTaTamu napad-
JieJibHbIX  ONpede/eHHH He JOJKHbl MpeBbllLaTh
0,02 r/cm®.

Onpepenenne 00beMHOrOo Beca MOYBbI MeTOAOM
BbITECHEHHS] PTYTH

Hns onpenenenins ob6beMa NOYBEHHbIX 00pa3uLoB Jt06OMN
dopmbl [1. M. Cugepn npeanoxua BecbMa npoctoil nmpuGop
(puc. 9), KoTOpbI# NpeACTaBJIsieT cO00H LUMHHPUUECKYIO TPYO-
Ky AjuHol 10 cM u anameTpom 5 cM. Huxuuit Koueu TpyoOku
BbITSIYT H KOJEHYdTO H30rHyT. BepxHee oTBepcTHe TpYOKH
3aKpblBaeTCsi Pe3dHOBOM NpPOOKOH O uepThbl, HAHECEHHOH Ha
npobke. Yepes npoOky BCTaBjeHa CTeKAsiHHas Tpybouka nua-
MeTpeM 2—3 MM C HaHeceHHOH Ha Hell MeTKOH. Huxuuii KoHen
TpYOKH coefiHiied pe3uHOBOH TpyOkodl ¢ Otoperkoit. [Ipubop
3aMOJIHSIOT PTYTbIO JIO OTMETKH Ha CTeKJSHHOH TpyOouke,
BCTaBJIeHHO! B NpoOKYy, U OTMEYAIOT YPOBEHb PTYTH B OlopeTKe.
[lepen usmepenyeM oObemMa NOUBLI GIOPETKY ONYCKAIOT H B OCBO-
6oxpaloiylocss OT PTyTH 4acTb LHJMHJDA NOMeIaloT obpasen
nousbl. Ilogusitem GiopeTKH pTYTh CHOBA JIOBOASIT 10 NpexHeil
YyepTbl HA TPpyOOUKe M OTMEHAIOT YPOBEHb PTYTH B OlOpeTKe
(mo BepxtieMy MellMCKy). PasHocTb MexJy HaiileHHBIMH YpOB-
HAMH faeT oObeM nouseHHoro oOpasua. [lpu uccaegoBanuu
MaJo CBI3HbIX MNOUB cJeAyeT (HKCHpPoBaTb oOpasell MOYBHI
KosioaueM. [1pu 0CTOpOXKHOM 0JHOKPATHOM NOTP yEHHHU B KOJI-
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JIOJAMH KOMKA IOYBbI (3apaHee B3BelIEHHOr0) 00pa3yeTcs oYeHb
TOHKad MJeHKa, 06BOJIaKHBAIOMIAs KOMOK M NpeIlsiTCTBYoas
NPOHHKHOBEHHIO PTYTH B MOpPbl. ¥BejHueHHe 00beMa NOYBH 33

i
‘ Gropemsa
Cmesnannas mpydoysa !
¢ puckou |
;i
Npobra '
1
CmernanHbId
yunuxdp
PesuHobas
mpybra

Puc. 9. O6remomerp . H. Cugepu.

cyeT OépaBOBaHI/IH MNJeHKH, BBHJY HE3HAUYHUTEJbHOTO €€ pas-
Mepa, MOXHO He NpHHHMaTb BO BHHMaHHE.

ﬂ.ﬂﬂ MaKpOINOPHUCTbIX M TPeUHIIoBaTbIX KOMKOB IIOYBbI
3TOT METOJ| HE€ INPpUMEHHM.

OMPEAEJNEHHUE YAEJIbHOIO BECA TOYBbI

[oy ynenbHbIM BecoM MOYBBI TMOHHMMAIOT OTHOLUEHHE Beca
TBepJoil (asbl MouBbl K 06beMY 3TOH (pasbl, KOTOpPbIH NPHHH-
MaKT paBHbBIM OOBEMY BOjIbl HJIM MHEPTHOH KHAKOCTH, BbITeC-
HSIEMOMY CYXOH IOYBOH.

YnenbHblll BeC NMOYBBl 3aBHCHT OT €€ MHHEpasjorHyecKoro
COCTaBa M KOJHYECTBAa HAXOJSILUXCSH B HeH OpraHMyecKHX Be-
uectB. UeM Gosiblue MoyBa COlepKHT rymyca M BooOule opra-
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HHYECKHX OCTaTKOB, TEM YJleJibHbli BeC ee MeHblile, U HA0GOPOT,.
yeM OoJiblle B MOYBEe MUHEpPaJbHBIX BEIIECTB M 4eM Bhillle HX
yIeJbHBIE Bec, TeM yHesbHblil Bec NOuBHl GoJibilie.

Xoxn onpepeneHusi. Bo3nymHocyXxyio NMOYBY, NPOCESHHYIO
yepe3 MHJIIUMETPOBOE CHTO, pAacChialoT TOHKHUM CJIOeM Ha
aucrke 6ymaru. BepyT cpenutoro npoby 10—15r, nomeuiator ee
B CTEKJsIHHbIH OIOKC H BBICYLIHBAIOT B TEPMOCTaTe 0 MOCTOSIH-
noro Beca npu 105°. 3areM HaNoHSAIOT NHKHOMETP JAHUCTHJJIH-
poBaHHOH BOJOM M MOTPYXKAKT B KPUCTAJJIHM3aTOp C BOJOH,
B KOTOPOM OcCTaBjAl0T Jo Tex mnop (15—20 mun.), noka
CPaBHAETCS TEMNEpaTypa BOJbl B KPHCTAJIN3aTOPE H B NMHKHO-
MeTpe.

BbiyB nHKHOMETpP M3 KpHCTalJIH3aTOpa, ero oOCYLIHBaIOT
¢uabTpoBasbHOi OyMarofl W B3BelUWBAIOT. 3anucaB TeMIlepa-
TYpy BOJbl ¥ BeC NHKHOMETPA C BOJOH, BHUIMBAIOT U3 HEro NpHu-
GJIM3UTENIBHO NOJIOBUHY 00beMa BOJAbI U uepe3 CyXYIO BOPOH-
KY BHOCSIT B IMKHOMETD BbICYLIEHHYIO B GIOKCe HaBeCKY IOYBHI,
Hacblnasi ee MOCTeNEHHO MO CTeHKe BOpoHKH. OcTaBLIyrocst Ha
BOpPOHKE MBIIEBATYI0 YacTb IOYBBl CMbIBAIOT B NHKHOMETP
HeGOJILIIMM KOJIHYECTBOM BOJbl. DIOKC, B KOTOpOM HaxXojujach
B3fiTas HaBecKa IIOYBbl [/ ONpefiesleHHs YJeqbHOrO Beca,
B3BELUHBAIOT M Pa3HOCTb MeXJYy BecoM OMOKCa C OCTAaTKaMH
NOUBbl M Tapoil 6ioKca BbIUMTAIOT U3 OOuiell HaBECKH, B3SITOH
AJsl onpeeseHHs yaenbHOro Beca nousbl. [losyueHHbl#i Bec
NOYBbl U SIBJSETCS pacyeTHod HABECKOH INpH ONpejieseHHU
yIeabHOro Beca.

[TuxkHoMerp ¢ moOYBOH M BOJOH KUISATAT B TeueHHe Nojyyaca
IS yraJjieHust Bo3yxa M3 nousbl. [locse KUNAYeHHS NMUKHO-
METp OXJIaXJaloT, JOJHBAIOT BOJOHl 10 NpexHero obbeMa H
cTaBsIT B KpHcTainusatop Ha 16—20 mun. Ilpu sTOM HYKHO cae-
ANTb, uToObI MEepBOHAYANbHAS TeMIlepaTypa NHKHOMeTpa C BO-
Aol Oblia OfMHAKOBOH C TeMIepaTypoll NMHKHOMeTpa C BOJOH
n nousoii. Korja temmeparypa ycTaHOBHUTCS, JOJHMBAIOT IHK-
HOMeTp BOJOH M 3aTeM, BbIHYB €ro H3 BOJbI, TIIATENbHO OOTH-
pator ¢huabTpOBasbHON GyMaroil ¥ B3BEIUMBAIOT. Y Ie/IbHbIH BeC
NoYyrel onpefessiercss Mo dopmyJe:

m
P S — 3
P A—-I-ﬂl'—B I'/CM !

rjle p — yJeJbHblil BeC IOYBbI;
m — HaBecKa CyXoH NouBbl (B T);
A — Bec nukHOMeTpa € BOJOH (B T);
B — BeC THKHOMeTpa, NMOYBHI U BOAB! (B T).
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dopma 3anHcH pe3yJbTaToB

Bec nukHO- Bec nukHo-

Ne nukHo- Hagecka MeTpa ¢ Bo- | MeTpa C BO- Y AenbHbii
MeTpa cyxoft mousk Aok npu Aol U mouyBo# Bec NOUBH
(8 1) to (8 1) npu t°(BT) (B T,CM3)

PesynbraTel onpefieneHust yjIe/lbHOTO Beca CUHTAIOTCS XO-
POLLUMMH, €CJH Pa3HOCTb MeXJy 3HAUeHHSIMH MNapaJJiejbHblX
onpefieneHuit He npesbiwiaer 0,02 r/cm®.

[Tpu ompepeneHHH y[eJbHOTO Beca CYTJMHHUCTBIX M [JlH-
HUCTBIX TMOYB BBIIIEONHCAHHBIM METOJOM HEe BCEerja YHaercsi
NoJyuuTh TOYHble AaHHble. OOBACHAETCA 3TO TeM, YTO IOYBA,
npejcrasjsomas rupoduibHOe TeN0, CHJAbHO ajcopbHpyeT
BOJY, B pe3yJbTaTe 4ero NpOMCXOJUT CXKATHE CHCTEMbl I O u-
Ba+Boxa. B cuny cxarus mouBbl rnosyuaercss MeHbLIHIi
o6peM ee, UTO BJiedeT 3a COGOIl NpeyBejHUEHHble 3HAUEHHUS!
yAenbHOro Beca nousbl. Yem OCosbluell yjenbHOH noBepx-
HOCTbIO 06s1ajaeT noysa, TeM GoJiblie ee aCOPOLHOHIAsST CNO-
cobnoctb. IlosToMy yrenbHbIf Bec, onpenenentblit B Boje AJst
CYTJIMHUCTBIX, TJIMHUCTBIX NOYB M J151 NMOYB, GOraTelX OpraHu-
YeCKMMH BeIleCTBaMH, 110 CPaBHEHHIO C Y/eJIbHbIM BECOM, OIlpe-
JeIeHHbIM B MHEPTHOH JXKHJAKOCTH OKa3blBaeTCsl MpeyBesnyeH-
HbIM. 3HaueHHe e YJeJbHOro Beca MecyaHblX MOYB HJH Mec-
KOB, HMEIOIMX He3HAYHUTeJbHYI0 YJEeJbHYIO MOBEpXHOCTD,
onpejesieHHOe B BOJe, COOTBETCTBYET BEJHYHHAM YJEJBHOIO
Beca, ONpeJlesIeHHOr0 B HHEePTHLIX MKHIKOCTAX.

Ina TouHoro ompeeneHusi yAeJbHOrO Beca CYIJMHHCTOIl
M TJIMHHCTOH TMOYBBI HeOOXOAHMO 6paTh KHJKOCTb, XOPOLIO
CMayMBaIOLLYI0 MOYBY U B TO Ke BpeMsi 06/1afjalotyio He3Hauu-
TEIbHOH  aJIcOPOLMOHHON CMOCOOGHOCTBIO (KepOCHH, GeH3HH,
GeH30s1 M Jpyrue HemoJsiphble XHAKOCTH). YJelbHblll Bec
NOYBbl B HEMOJAPHBIX XKHAKOCTSAX ONPENeNsioT TakK XKe, Kak
H B BOJIe, HO TOJBKO AJSA yjajeHHs BO3AyXa BMECTO KHIlsiue-
HUSI MOYBHI MUKHOMETP C TMOYBOH M KHUIKOCTBIO CTaBAT B Ba-
KyyM-annapat. Ilocsie ynanennsi Bo3nyxa NuKHOMETp C NOYBOH
H XKHAKOCTbIO B3BelIMBAIOT. BO BpeMsi B3BelIHBAHUS HYMKHO
COBIIOfIaTh TOXKACCTBEHHOCTb TEMIIEPATYP MHKHOMETPA C JKHJ-
KOCTbIO M TMHKHOMepa C MOYBOfl H MKHJIKOCTHIO.

‘85



YneabHblH Bec BBHIYUCAAIOT MO cjefyioulell dopmysne:

_ mMpo
P m+A—bB"’

rje m — naBecka, A — Bec NUKHOMETPa C XHUAKOCTbIO, b —
BeC IMHKHOMeTpa - MouyBa - MKHJKOCTb, p,—Vy/eJbHbI Bec
WHUJIKOCTH.

YienbHbll BeC NMOYB, B KOTOPbIX MMEIOTCS 3HAUMUTEJbHbIE
KOJIHUECTBA BOAHOPACTBOPHUMBIX coJiell, Takxke HeOGXOJUMO
OTpEfIeNIATh B HHEPTHBIX KHUJKOCTSIX.

PACYET CKBA)XHOCTH MOYBbI

CKBaxHOCTb, MJIH MOPHUCTOCTb (MOPO3HOCTb), MOYBBI — 3TO
cyMMapHblil 06beM NYCTOT, 3aKJIIOUeHHbIX B efHHHLEe oObeMa
nouBbl. OHA 33aBHCHT OT MEXaHUYECKOro, arperaTHoro cocraBa
1 CTPYKTYPbl MOYBBI, OT (JOPMb! MOUBEHHBIX YACTHL, MJOTHOCTH
UX YNAKOBKH, MPOHHU3bIBAHHA NMOYBbI KOPHAMH pacTeHHIr; uep-
BOTOUMHAMH M ;ip. Ha CKBaXXHOCTH MOYBBI CKa3blBAKOTCA INpO-
neccl HabyXanus M YCajKH.

CkBaxHOCTb NOuBbl (P) BhluHcHAsieTcss Mo (opmy.e:

P=<]—-§—> 100%,

rae A—ob6beMiblil Bec TBepoH dasbl, a p—yaenbubiil BEC TOYBHI.
Muorga ckBaXKHOCTb BBIPAXKAIOT OTHOLIEHHEM CYMMapHOTO
o6bemMa NMycTOT K 00beMy TBepJoH (has3bl MOYBbI — TaK Ha3bl-
BaeMasi NpHUBeJleHIasl CKBaXKHOCTb Pprp, KOTOPYIO BBIUHCASIOT
N0 3aBHCUMOCTH
P

Puo=155=p -

[Tonydyennnie TakuM 06pa3oM MOKa3aTeNd CKBaXKHOCTH 151
nouB HabyXawoWHX (CYTJHHHUCTblE, TJIHHHCTbIE) COOTBETCTBYIOT
TEM ee 3liayeHHsIM, KOTOpble HMeJjia MOYBA B MOMEHT B3SITHA
obpasua jiisl onpejenenus o6bEMHOrO Beca.

YacTb CKBaXKIIOCTH MOYBLI, NPENCTABJEHHYIO NOpaMH pas-
MepoM 0Gosiee 3 MHUKpOIIOB, O KOTOPHIM MOXKET NepeMelaTbcs
rpaBUTALMOHHAST H KanuaJspliasg BOja, HasblBalOT aKTHBHOMH
NIOPHCTOCTb1O0. AKTHBHYIO NOPHUCTOCTb MOXKHO ONpEJeNHTb METO-
JIOM OTCachlBaHust BOJbI U3 BOJOHACKILENHBIX 06pa3LOB MOYBHI.
Ona paBna o6bemMy BOjibl, KOTOphIH OTHaeT BOJOHACHIIIEHHAS
nousa npu paspexennun 0,8—0,9 armocdepsr.
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ONPEAEJEHUE 39®EKTHBHbBIX PASMEPOB NMOYBEHHbIX MOP1

Pacnipesiesienie NouBeHHBIX NMOpP MO UX pa3mepaM, 06YCJOB-
JIeHHOe pa3MepaMH M B3aHMHbIM PACHoJIOXKeNHeM CTPYKTYpHbIX
oTAeNbHOCTel MOUBbI, €6 MUKPOArperatoB M 3JieMeliTOB MeXxa-
HHYECKOro cOCTaBa, SIBJAAETCS OJJHMM H3 OCHOBHBIX I[OKa3aTe-
Jiell, XapaKkTepHU3yIOUHX yCJIOBHS Nepe/iBHKEHHs BOJbl B NIOYBE.
B oTsiuuue oT MexaHUYECKOTO COCTaBa, OCTAIOWIErocsl OTHOCH-
TeJIbHO TIOCTOSIHHBIM B TeuelHe AJNHTeNbHbIX NepHOJ0B BpeMeHH,
CTPYKTYPHBIH (MakpoarperaTiibiil) cocTaB M MHKpOarperariibliii
COCTaB MOYBHI MOJBEPKEHbI 3HAYHTENbHbIM H3MEHEHHSIM, KOTO-
pble CKasblBalOTCA Ha BOAHO-BO3JYIIHOM peXHMe TMOuBbl, TaK
KaK NMOPUCTOCTb IOYBbI NPH 3TOM H3MeHSIeTCH M KOJIHUeCTBEH-
Ho M KauecTBerHO. [Ipy H3yueHHH BOJHOTO pexyuMa M04Bbl Heo6-
XOIUMO 3HAThb He TOJbKO MeXaHWUYeCKHH, MHKpoarperatiibiii
¥ MaKpoarperaTHblil cOCTaB NMOYBbI H ee OOILYIO CKBa)KHOCTb,
HO W pacnpejiejieHHe NOUBEHHBIX NOp MO HX JHHAMHYecKkH fes-
TENbHBIM pa3Mepam.

ILnst nofpaspesieHHs NOYBEHHbIX NOP MO HX BEJHUYHHE MOXKHO
BOCIOJb30BaThCS 3aBUCHMOCTBIO MEXY AHaMeTPOM NOP ¥ KanuJ-
JSIPHBIM 11aTSKEeHHEM, VJIepKHBAIOWUM BOAY B Mopax. Jra
3aBHCHMOCTb BBbIPAXKaeTCsl CJELYIOLHMH YpaBHEHHSIMH, IIpH-
MeHsIeMbIMH AJis1 THJpPOGHIbHBIX KanulJsipoB:

H=:g_jd (dpopmyna Kiopena)
UM \

H=‘—?=2—a— (ypasHenne Bexroabpna),
rae H — xanuajsipHoe HaTsXKeHWe, H3MepseMoe B CaHTH-
MeTpax BOJSIHOTO C€ToJ16a; d ¥ r — JuaMeTp M pajuyc KamnuJ-
Jspa, ¢ — IOBEPXHOCTHOE HAaTsXKellHe BOJbl, p— MJOTHOCTb
BOJIbl, g — YCKOpeHHe CHJibl TSXKeCTH, a®= Hr—rocTosiliHas Ka-
nuassipiiocty BoAwl. [lpn Temneparype okosio 20° u npu yciio-
BUU, YTO 3Hauelius [ ¥ d Bblpakelibl B CAHTHMETpax, 3TH ypas-
HeHHs JalT OlHO H TO XKe BblpaxkeHHe:

0.3 0,3
H=>2= H d=_’_ .
4 H
B CBsI3U C TEM, UTO le’IBeﬂeHHoe ypaBHelme CﬂpaBElIJIHBO
TOJIbKO AJisl [IHJ]HHlequCKHX KaﬂI/]JIJIﬂpOB, a nouyperHbie l'lOpr
MMEIOT HenpaBHAbHYIO (QOPMY, BbIUHCJEHHBII 110 3TOMY Yypas-
HEHHIO HaMeTp NOYBEHHBbIX MOp Ha3biBaeTcsl «3(peKTHBHbLIMY,

1 Pasfien cocraBned mpu yuactuu O. B. Ilanosasosoii.
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HJIH «3KBHBAJIEHTHAIMY, JIAAMETPOM. DTO 3HAUMT, UTO NIOUBEHHbIE
NOpbl HeNpaBUJIbHOH (OPMBI 10 HX BOAOYAEpPKUBAOIEH cHle
COOTBETCTBYIOT LMJHHAPHUYECKHM KaNH/JsipaM JaHHOTO fHa-
meTpa.

[Tonb3ysicb 3THM ypaBHeilHeM, MOXHO IOJYYHTb XapaKTep
pacnpejieieHdsi MOYBEHHbIX NMOP MO BeNHYHHE MX SKBHBAJICHT-
HOrO JMameTpa, ONpeJe]HB KanuuispHoe HarsxeHue (H),
COOTBETCTBYIOLIEE pAa3JMYHOMY COJEPXKAHUIO BOJbl B TOYBE.
Haubonee npsiMbIM ¥ JOCTYITHBIM METOJIOM SIBJISIETCH METOJ OT-
cacbiBaHMsl BO/lbl uepe3 TOHKOINOPHCTYIO MeMOpaHy H3 Hachbl-
MIeHHBIX BOJOH TOYBEHHbIX 00pas3loB,
B3ATbIX C HeHapyLIeHHOH CTPYKTYpOH,
[pH NOCJIEIOBATEJLHOM YBEJHUEHHUH Ha-
TSXeHHs BOAAHOrO cronba WU paspe-
XKeuHd (BakyyMma), KOTOpble NMpHHHUMA-
IOTCSl PaBHBIMM KallUJJIIPHOMY HAaTsi-
xenuto (H).

DKBHBAJIEHTHbIE JIUAMETPBI 0P, Co-
OTBETCTBYIOILHE PAa3JIHUHbIM 3HAYCHHAM
HaTsXKeHHs Uil paspexenus (H), Bbluu-
CAIOTCA [0 NPHBEJIGHHOMY BHILLE ypaB-
HEHUIO0, KOTOPOE NP TEMNIEPATYPE OKOJIO
20° nmosivuaeTr BHA:

-3
-5

d

NpH YCJOBHH, YyTO H BbIpa)kaercst B call-
THMeTpax BOJsHOro crosiba, a d — B

Puc Még gi“‘”“;”P“‘ MHJUIMETPaX, WJAH XKe, ut0 H Bbipa-
p Pueps XKaetcsi B IoN1sX atMocepsl, a d B MH-
KpOHaX.

IList nogpas;eneliist no BeJHYHHe NOUBENIbIX MOP C 3KBU-
BaJIEHTHbIM JiHaMeTpoM Gosiblie 15 p, -myTeM oOTcachiBaHUSI U3
HHX BOJbI HATSIXKEHHEM BOASHOTO CT0J10a, MOXKeT ObIThb HCNOJb30-
BaH Kanuaaapumerp Puiepa (puc. 10). Sror npubop cOCTOUT
U3 CTeKNAHHOH BOPOHKHM (I) ¢ TOHKONOpHUCTOH MeMOpaHoit
1 Mepnoii Owopetkn (2) eMmkoctbio 50 MJi, KOTOpas COelH-
HeHa pe3HWHOBbBIMH TpyOKaMu [JIHHOH OKOJO 2,5 M Kax-
1as ¢ BOPOHKOH M cocyioM (3) Anst Mojadd BOJBI B KanuJJsi-
pumerp. Bopouka, GiopeTka u cocyl MOTYT ObITb BBIKJIHOUEHbI
Kpaiamu Wiu 3axxumami. OHM ycTaHaBJMBAIOTCS Ha LITATUBAX,
npuyeM BOPOHKA U COCYJ 3aKPeIIATCA Ha NMOCTOSHHOH BbICO-
Te, a GlopeTKa MoMeT ObITb MOJAHATA HJH OMNYILEHa.
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[Ipu npoBefenun ucciepoBanuil Npuéop 3aNOJNHSIOT POKHU-
nsiYeHHON BOJIOM M yCTaHaBJMBAlOT OIODETKY Ha TaKOH BLICOTE,
uyToObl Pa3HOCTb ypOBHEH NOBepPXHOCTH MeMOpaHbl M 3epKana
BOZbl B GlopeTke (P) Obljia paBHA HYXKHOMY 3HAUeHHIO KamHJ-
JISIPHOTO HATSIXKEHUs, BbIPAXKEHHOMY B CAHTHMETpPax BOASIHOIO
cronba. 3areM HakJajbBalOT Ha MeMOpaHy obpasell MOYBbI
C HeHapyllleHHOH CTPYKTYpPOH, B3SITbIH clleliMaJbHbIM LHJIHHA-
poM o6beMoM okoaio 100 cm® (1uaMeTpoM H BBICOTOH OKOJIO S cM).
Hccnenyemerit obpaselr foskeH OblTh NpeiBapUTENBHO HAChIIIEH
BOZOH U B3BelueH. [Ipy ero B3ATHH U NMOATrOTOBKE HEOOXOAHMO
MOMHHTD, YTO MeXJy NOYBOH U MeMOpaHOH JI0J12KeH ObITb HajeX-
Hblll KoHTakT. Hackimenue nousenHoro obpasna MOXKHO MPOHU3-
BOJNTb Ha MeMOpaHe KaNWJJspyUMeTpa, AJ5 4ero cjaejyer Mnoj-
HATb OKOpeTKy Tak, uToObl ypOBeHb BOJAbl B Hell Oblyl Bhbllle
NOBEPXHOCTH MeMOpaHbl, U BbliepKaTh oOpa3ell IpH OTCYTCTBHH
HaTs?KeHHS BOJbl B Npubope [0 MOCTOSTHHOTO MJIM MaJjo H3Me-
HAmmerocs Beca (00bluHO AAs 3TOro Tpebyercss 1—2 CyTOK).
[Mpy noumxkenuu OGiopeTkH B npubope cospaercss 0OycCJOBIEH-
HOe BecoM crtojiba BOjibl pacTsiTHBAIOIEe HATpsKEHHe HJH Ha-
Ts2KeHHe, MoJ| 1eHCTBHeM KOTOPOro NouBeHHbIH oOpasell oTaaer
yacTb BOJIbl U YpOBeHb BOjbl B OlopeTke mosbiwaercs. [Toanep-
JKHBas BCE BPEMsI HYXKIIYIO Pa3HOCTb YPOBHEH, OCTaBJSIOT [10Y-
BeHHbI o6pasen Ha MeMOpaHe 1O TeX Mop, MOKA Ol He Nepe-
CTaHeT OTAaBaTb BOAY, T. €. JO YCTaHOBJIGHHA paBHOBECHS!
MeXJly BeCOM CcTos0a BOJbl H KaNHJ/JISPHBIM HaTSKEHHeM, yiep-
’KMBAIOWUM BOJY B MOYBeHIbIX Nopax. KpynHble nopsl ocBo-
6o aaloTcs ObICTpee, U paBlOBeCHe HACTYIAeT yepe3 2—3 4aca;
nas Gosiee MeJKHX Nop Tpebyercss GoJibluasi MPOROJIKHTENb-
HOCTb oTcacbiBallug (o cyTok). O6beM 0CBOGOAMBILMXCS OT
BOJbl MOYBElIbIX INOp OlpeaensieTcs N0 yMeHblUeHHIO Beca
noyseHHoro obpaslia, a SKBHBAJIENITHblE JHaMeTpPbl NMOp — MO
COOTBETCTBYIOIHUM 3HAUEHHUAM HATSKElUs, H3MepsieMoro pas-
HocTbio ypoBueil (P). Tak, HanpuMep, npH H3MeHeHHH HaTsIKe-
Hus ot 0,03 no 0,1 armocdepsl, T. e. IPpH yBeJHUYEHHH Pa3HO-
ctu ypoBHe® ot 30 1o 100 cM, ocBo60KAIOTCSI OT BOJAbI NOYBEH-
Hble TIOpbl C 3KBHMBaJleHTHbIM fuamerpom ot 100 xo 30 p.

TocnenoBaTenbHo yBenuuuBasi BCAchiBalOlee HaNpsiKeHHUe,
T. €. NOHHXKasA 3epKaso Bojbl B GlOpeTKe TaK, UTOOB Pa3HOCTb
ypOBHell nosiyyana Bce 60sbluve 3nayenusi, Hanpumep, 15, 30,
60 u 150 cM, onpepensiioT Kaxblii pa3 Mocje yCTaHOBJEHUS
paBHOBecHs 06beM OCBOGOAUBILNXCS OT BOAB! MOUBEHHBIX MOP MO
H3MeHeHHI0 Beca oOpa3na. MoxHO NpH 3TOM B3BellHBaTbh obpa-
3ell, CHUMasa ero ¢ MeMOpaHbl, WM Ke, OCTaBJifAA €ro Ha MeM-
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Gpane, B3BelIUBaTb BOPOHKY C 00pasuoM (f/is 4ero K Heil Mox-
HO PE3HHOBbIM KOJIbIOM NPHKPENHTb PYYKY M3 INPOBOJIOKH).
ITo oxonuanuu onpefesieHUl NouBeHHbIl 0Opasel BbICYUIHBAIOT
B TepMocTare npu 105° nnsa onpepenenus c6bema nop, ocrap-
LWIMXCA 3anojiHeHHbIMH Bofofl. Takum oOpas3oM, MNOJyualoT
JaHHble JJ1s1 NOJpas/esel st MOYBelIbIX Nop No UX 3PheKTHB-
HBIM pasMmepaM.

-
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< ] ) .
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Puc. 11 TIpaduueckoe wnszoGpakeHue pacrnpeiejseHHss MNOYBEH-

HbIX nmop no JloHaTy.

OG61beMbl OTAENBIIBIX TPYM NOUYEHHBIX IOP MOTYT ObITb BHIf a-
JeHbl B IpoleHTax oT o6bveMa MOuBbl, OT 06lIero o6bema Bcex
nop (CKBaXKHOCTH) HJiM oObema Mop, 3amoJileHHbIX NPH Hachl-
wenuu. [lpumep rpaduueckoro usobpaxeHusi pacnpeieseHUs
TIOYBeHIIbIX TNOp NpHBefleH Ha pucynke 11.

Taxk xak pasnoctb ypoBHeil 6osbuie 200 cM NpakTHYeCKH
TPYAIO OCYLIECTBHTb, (DUILEPOBCKHI KaMHJJISPHMETP MOXIIO
PEKOMEHJIOBaTb TOJNbKO JI151 TOApasjeseilns OTHOCHTeNbIIO
KPYNHLIX NOYBEHHBIX MOP (C 3KBUBaseHTIILIM AHaMeTpoM O0Jib-
we 15 p). Onpepenenve 3pdeKTHBHBIX Pa3MepOB NOUBEHHBIX
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TNOp C 5KBHBAJIEHTHbIM AHaMeTpoM 6osiblue 3 p MoxKeT GbiTh Npo-
U3Be/IeHO NpHOOPOM A1l OTCAChIBAHHS BOJbI Yepe3 TOHKONOPH-
ctele MeMOpanbl Koncrpykiun O. B. Illanosanosoii (puc. 12).
B oTanune oT ¢HILIEPOBCKOro KamuJJsSipUMeTpa, IpejCcTaB-
Jsommero coboil Kak Obl «Mojiesib FDYHTOBBIX BOJ», B 3TOM
npu6ope oTcacblBaHHe BOJibl H3 NOUBEHHBIX 06pa3LoB 06YCIOB/Ie-
HO paspexkeHHeM, KOTOpOe CO3JaeTCsi HacoCOM M KOLTPOJIH-
pyeTcs PTYTHBIM MaHo-

Y merpom. [lpubop nosso-
f?ﬁ'ﬂ—F JISIeT apaJienbiio uceje-
JOBATb HECKOJIBKO MOYBEH-
HbIX 06pasioB. Ol cOCTOUT
3 OIOXHEpPOBCKHX  BO-
POHOK €  BJIOXKEHIIbIMH
B HHMX TOHKONOPHCTHIMH
Mem6pauamu  (6aKTepHoO-
JIOTHY9eCKHUMH yJabTpa-
¢unbTpamu), coepuiel-
HblX C H3MepHUTe/bHbIMH

Hiannnononinnnnnuo ool num.: T

I

-

N
b
5

Puc. 12. BakyyM-kanuansipumerp BHUHI'HM.

(TuTpoBasbHBIMH) GlopeTKaMu eMKocTbio Mo 50 mMa (I, 2 u 3).
BropeTkn uMeloT BHHM3Y KpaHbl WJH DE3HHOBble NaTpyGKH
C 3aXHMaMH JJ1 OMNOPOXKHEIIHs!, a HABePXY— OTPOCTKH, CJIy-
XKalllde Anis1 NPHCOeIMHENHS K BaKyyM-cocyay (4), K KoTopo-
My NIpHCOENHHEH TaK»Xe PTYTHbII Manomerp (5).

Mexny BakyyM-cocyaoM (4) u HacocoM (7) BCTaBJjell Tpex-
xonoBoll KpaH (6), KOTOpbIM BcachiBalowui natpy6ok nacoca
MOXeT ObiTb cOefiMHeH C NMpHOOpOM (NIPH BKJIIOYEHHH Hacoca)
UM HapyXHbIM BO3JyXOM (NpH BbIKJIOUEHWH Hacoca). Bce
COEAAMHEHHA JNOJIKHBI ObITb CTPOTO TepMETHYHbI, COeJHHHTENb-
Hble pe3uHOBble TPYOKH XOpoulo NofoOpaibi, a CTeKJAsHHble
KpaHbl cMasaHnbl BasenunoM. Takum o6pa3om, B npuope MOXKeT
ObiThb CO3J1aHO paspexKeHHe, NOCTHraollee NouTH 1 atMocdepsl,
BCTEICTBHE KOTOPOTrO BOJ@ H3 IOUBEHIIBIX 00pasloB uepes
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MeMOpaHbl TlOCTynaetT B MepHble OropeTkH. [lpu coepunenus
GuabTPOB ¢ GIOPETKAMH PEKOMEH/yeTCsl BCTaBJATb B BOPOHKH
CHM3Y IOJIOCKH (hUIbTpOBasibHOM OyMmaru, mpepynpexpatouiie
CKOIJIeHKe BOJibl B BOPOHKaX. JlJyisi NpeRoTBpalleH st HCapeHus
¢ HapyXHOH NOBepXHOCTH MeMOpaH W W3 MOYBbl BOPOHKH Ha-
KpPBIBAIOT CIEHaJbHBIMH KPbILKAMH HJH KOJINaKaMH.

OG6beM MOYBeHHbIX NOP, OCBOCOJMBIUUXCA OT BOJbl BCJEA-
CTBHe CO3J1aHHOTO B Npubope paspexeHHusi, MOXKeT ObiTb Orpe-
JeqieH ByMsi crioco6aMH — M0 Pa3HOCTH KOHEUHbIX M Hadajb-
HBIX YpOBHeH BOJABI B MepHBIX
GropeTKax U B3BelIMBaHHEM IMO-
yBeHHbIX 00pa3LoB, PHYEM BTO-
poit crnocob SBJAeTCA KOHTPOJIb-
HbIM. B cBS3U C TeM, 4TO CHHU-
Martb MoYBy ¢ MeMOpaH B Ipo-
Hecce MCCJIEJOBaHHMS HexeJa-
TeJbHO, B3BelHBaHHe IIOYBell-
HbIX 00pa3uoB peKOMeHAYyeTCs
[POU3BOUTb Nlepef HX YCTaHOB-
Koi na GuAbTpH ¥ Mocje oTCa-
CbIBAHHS1 U3 HUX BOJB! IIPH HaH~-
GoJsibllleM 3llaUeHHH paspexe-
HHUA.

Puc. 13. TlpuGop Ansl machilite- HacbilieHne NOYBeHHbIX 00-
HHs MouUBeHHbIX o6pasu013 BOJOH. °

pasloB C HeHapyLeHHOH CTPYK-

TYpoO#l, B3STHIX JATYHHBIMH LK~
JIHIAPAMH eMKOCTbIO 0K0J10 100 cM? (BLICOTOH U 11aMeTPOM OKO-
710 5 CM), IPOM3BOJUTCS B CIENHAJIbHOM COCYJie C MEeCKOM. ¥ po-
BeHb BOJbl B 3TOM COCYJle TMOJ/IepKHUBAIOT Ha 2 CM HUXKe NOBEpX-
HOCTH TIeCKa C MOMOIbI0 MapHOTTOBCKOTO COCy/a, NpeicTaB-
JisIolero co6o# TOHKOTOp Jyto K0JiBy, ONPOKHHYTYIO B CTEKJSAH-
HYI0 BOPOHKY, KOTOpas cooOllaercs ¢ COCYJOM AJs Hachbllle-
HusA obpasuos (puc. 13).

TTouseniibie 06pasipl GepyT, Morpyxas (Bpesas) LHAUH/PbI
B MOYBY IyTeM 1aJaBJMBaHKs HAa UX BepXHUH Kpail, U, 3aKpbIB
HX CBEpXY KPbILIKaMH, NOJPE3aioT NoJ HUMH MOYBY C HeGOJb-
LIMM 3amacoM. Y B3ATOrO HUJAMHAPOM 00pa3la ¢ HUXHe# CTo-
POHBI OCTOPOXKHO CPe3aloT JIMILHIO NOYBY, CTapasch obecme-
YNTb XOPOLIMI KOHTAKT 06paslioB ¢ MeMOpaHaMH W COXPaHHTh,
10 BO3MOXXHOCTH, €CTECTBEHHOE pacnpejiejieHre Nop B paspese.
O6pa3upl ycTaHABAMBAIOT [JIS HACHIEHHs BOJOH HA BJIAXHYIO
IOBEPXHOCTb TI€CKa, He BbIHHMAs HX M3 LUMJHHAPOB H NONJIO-
KHB MMOJ KaXKAblil 113 HHX TpPOKJAAIKH H3 (QUABTPOBANBHOH

92

fecow



Oymaru. B TakoM nosioxKenuH nouseHHble 0OpPasibl HACHILLAIOT-
csl KaluJJISpPHO B TeueHHWe 2—3 CYTOK JO YCTAHOBJIEHHS ITO-
CTOSIHHOTO HJIM Majio MU3MeHSIOLlerocsi Beca.

3areM NojroTaBJHBAIOT NpUOOp, yCTaHABJAUBAS €ro clepsa
Ha TepBYIO CTyNeHb BCACBLIBAIOLIErO HanpspKeHHs (Hanpumep,
0,05 atmocdepbl), st 4ero HaJMBaIOT 1ia MeMOpaHbl TOHKHH
cy10# BOJibl, IPUBOJSAT B I€fiCTBHE HACOC H BBIKJIIOYAIOT €ro, KOTAa
pa3HOCTb YpOBHeil pTyTH B TpyOKax MaHoMeTpa JOCTHraeT
37 mM. Boja moj neficTBHEeM pasHOCTH JiaBjieHHH NpocayuBaert-
cs1 uepe3 GuAbTpHl B OIOPETKH, NOCJ]E Yero OTCUEThl [0 HHXKHEMY
MEHHUCKY YCTaHOBUBIUHXCA YPOBIleH Bojibl B GlOpeTKax 3anuchl-
BalOT KaK ucxojHble. IHacelieHHble o6pasupl B HUJAMHAPAX,
3aKPLITHIX CBEPXY KpbILIKaMH, B3BELIUBAIOT H HAKJIALbIBAIOT
HUKHUMH cpe3aMH a MeMOpaiibl, npuueM o0paliaoT BHIMaHHe
Ha To, yTOOBbl NOYBA MNJIOTHO MpuJieraja K MeMbpaHam.

[Tpu paspexennu 0,05 atMocdepsl OT BOJibI OCBOGOXKIAIOTCS
MOYBEHIIble NOPHl C KBHUBAJEHTILIM JHameTpoM Gosblie 60
U yjnansieMast U3 HHX yepe3 MeMOpaHbl Bojja nocrynaer B Oio-
petku. OTcuetnbl, cayxxauye AJs onpejeseHusi o6beMOB OCBO-
GOMBILKXCS OT BOJAbl NOYBEHHBLIX [OpP C 3KBHUBAJIEHTIIBIM JHa-
mMeTpoM OGosbuie 60 p no yBennueHuto o6veMa Bojbl B Oropet-
Kax, JIeJaloT Yepe3 Kax/pli yac, IoKa ypoBHH BOJibl B GlopeTKax
HE YCTaHOBATCS, YTO JOCTHraeTcsi OObIYHO 4Yepe3 HEeCKOJDbKO
yacoB. 3HaueHUsi 3TUX OODBEMOB, MOJYYEeHHble MyTeM BbIYH-
TaHUsl HayaJbHbIX OTCYETOB M3 KOHEYHbIX, MOXHO INPOBEPHTh
B3BellMBaHHeM 06pasioB, OAHAKO B TaKHX INPOMEXKYTOUHbIX
NpoBepKax, Kak NpaBuJO, 11eT HeOOXOAHMOCTH.

Hasi ompefenenusi o6bEMOB CJeAYIOWel TPYMIbl MOYBEH-
HBIX IOP YCTaHABJHBAIOT BTOPYIO CTYIeHb BCACHIBAOLIETro Hanpsi-
KeHusi, Hanpumep 0,1 armocdepsl, uau 74 Mm pryTHOro cronba,
¥ TNpPOJIOJIKAIOT HAOMIONEHHS 3a TOBBIIIIEHHEM YpPOBHel BOJHI
B OrOpeTKax.

IMocne ycTaHOBJeHHSI NOCTOSIHHbIX YpoBHeH B OopeTKax
N0 Pa3HOCTH HCXOAHBIX M KOHEUIIBIX OTCUETOB MpH paspexe-
nun 0,1 atmocdepbl HaxoAAT OOBEM NOP C SKBUBAJEHTHBIM
auamerpom ot 60 go 30 p. |

Takum xe o6pasom npu BakyyMe 0,3 atmocdepsl (222 mm
pTyTHOTO cTos6a) onpesensieTcst 00LEeM NOP C 3KBHBaJI@HTHBIM
nuametpoM ot 30 o 10 ¢ u npu BakyyMe okoso 1 atmocdepbi
(aanpumep, 0,95 atMocdepsl, uau 700 MM pryTHOro cTos0a)
00beM TOp C IKBUBAJEHTHbIM AuameTpoM ot 10 1o 3 p.

st onpenienieHusi o6beMa Nop € SKBUBaJEHTHBIM JHAMETPOM
MeHnbliie 3 v CHSITbIe ¢ MeMOpaH U B3BellieHHbIe TOYBEHHBIE MTPOOHI
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BbICYILMBAIOT B TepMocTarte npu teMneparype 105° no mocrosiu-
Horo Becal.

Ecnu cGbeM Kaxpaoii w3 nousenHsix npo6 pasen 100 cm®,
To 06beMbl MOUBEHHbIX NOp, H3MepeHHble B KYOHYECKHX CaH-
THMETpPax, SBJSIIOTCA TaKXe HX IMPOUEHTHLIM OTHOLIEHHEeM
K o0peMy TOUBBI.

ITpuwmep. [MTousa — cyraunok; o6bemM noussl — 100 cm3; Bec
cyxoil mousst —139,8 r; yxenbHblii Bec nouBbl — 2,57; CKBaXHOCTb,
HJIM MOPHUCTOCTb, NOYBBI

N 139,8 o/
P= lCO———2—’§-—45,6/o‘

Oudd2peHunanbHas MOPUCTOCTh OMNpelleieHa NyTeM OTCacChiBaAHHA
Bojbl npu paspexenuu 0,05; 0,10; 0,30; 0,95 atmoctepnl.
PesynbTaThl ucciefoBaHui NpejcTasieHbl B Tabnuune 24

Tabau nga24

Paspexenue O6bem nop (BoacoTAAvaA)
DKBHBaNEHTHBI]

B A0OA8X B MM PTYyT- AHAMETD Nnop B 06beMHBIX
atmocdepnl | Horo cronba (8 v) B cM3 npoueHTax
0,05 38 >60 2,1 2,1
0,10 76 60—30 3,9 3,9
0,30 228 30—10 8,9 8,9
0,95 722 10—3 11,5 11,5
<3 18,2t 18,2

44,6

CyMMapHblil o6beM BbIeJeHHBIX TPYNN MNOYBEHHBIX MOP COCTaB-
aset 44,6%, B TO BpeMsi KaK CKBaXKHOCTb MoOuBbl paBHa 45,6%. 10
pacxoxjaeHue OObBSICHsieTCsl TeM, UTO NPHU KanuJJIsiPHOM HACbIEHHH
o6pa3ua noysbl BOAOI Obla 3anoJHeH He Bech 06beM ero nop. [Tostomy
o6beM TOp MNeppofi Tpynmbl (C 3KBHBAJEHTHbIM AMaMeTpPOM O6oJblie
60 @) monyuuscs NpeyMeHbLIEHHbIM M JOJKeH ObITh HCNpaBleH, T. e.
yseauucH Ha 10% (45,6—44,6%).

TakuMm 06pa3oM, MOJyyaloTCs CaAeAylouMe OKOHYaTe/lbHble pe3yJib-
TaThl HCCJENOBaHHM:

1 Bec nouBnl, cHsTOH ¢ npuGopa, 158,0 r, Bec mouBHl nocjae CyWKH
139,8 r, Bec Boanl 18,2 r.
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DKBUBANEHTHLIH Coneprxanue mnop (B
Anamerp nop (B ) OGBEMHDLIX NMPOUEHTAX)

>60 3,1
60—30 3,9
30—10 8,9
10—3 11,5

<3 18,2

45,6

Jlas TNOCTpOCHHSA KPHBBEIX, XapaKTepusyIOWMX paclpejlescHue
MOUBEHHLIX NMOP MO UX (QGEKTHBHLIM pasMepaM, OTKJalbBaloT NO OCH
aGCIHCC COOTBETCTBYIOWMC NPHHATHIM 3HAUCHHSM Pa3pexeHHs s(dek-

[4
<

~
S

W
S

/

S

L Cyenunucmoni necok T—

6035 10 Ixbud_duamemp () 3
00501 03 Beacwd wanpaw.@mm) 1,0
Puc. 14. Kpusble, xapakTepusywline

pacrnpejiesienye NOYBEHHbBIX NOP Mo (-
(eKTHBHBIM pasMepaM.

Codepwanue nop 8 % om 008ema noyse:

S

THBHblE MJM S5KBHUBAJEHTHbLIE JHaMeTpel Mop, a Mo OCH OpAMHAT — CO-
ZepKaHue nop ¢ SQPCKTHBHLIMUY Pa3MepaMu, He MPCBbILAIOULAE OTI0KEH-
Hble s(dexkTHBHbIE pa3mepnl. Hanmpumep, OT/IOXKHB NO OCH a6cuucc
3KBHBAJECHTHbIE AnaMetp nop 60 ., a 0O OCH OpAMHAT COOTBETCTBYIOLLEE
cofepiKaHue MOP C MeHbIIMMH, ueM 60 1, 5KBHBAJEHTHLIMU AHaMeTPaMH —
42,5% ¥ npoOJOJIXKHB RO IepeceyeHUsi BOCCTAHOBJIEHHbIE U3 HalileHHbIX
TOueK MepleHIMKYJasipbl K OCSM OpAWHAT, NMOJyvaeM BTOpYl0 TOUKY
KPUBOH Mst cyrauHKa (puc. 14); nepsas Touka 9TOI KPHUBOH HAXOAUTCS
Ha OCH ODAMHAT M uMeeT OpAuHaTy 45,6%, paBHYyIO COlepXKaHUIO BCEX
nop. TakuM e 06pa3oM MO BelMUHHE SKBHBAJCHTHOrO AMamerpa 30 @
¥ COOTBCTCTBYIOULEMY COAepkaHuio nop 38,6% HaXOAHUM TPEeThIO TOUKY
KPHBOIi, 0 3KBMBAJEHTHOMY AnaMeTpy 10 p 1 cofepKaHuio Nop 29,7% —
YyeTBepTylo TOYKY H T. A.

INocTpocHHblE aHAJOTHYHLIM 06pasoM MO pesyJ/bTaTaM HCCACR0-
BAHUS C TOMOWbIO KaNWJJsipUMeTpa KPuBbie ANSl TJIMHbI W CyMecH
NOKa3LIBAIOT 3HAUHTE/NbHOE pa3jiMude B pacnpejeieHdy NOp Yy pasHbX
noys.
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Fanasa IV

NPEJAEJIbHASl BJIATOEMKOCTDb I104YBblI,
MAKCHMAJIbHAST MOJIEKYJISIPHASI BJIATOEMKOCTb
U MAKCHMAJIbHA S T'MIrPOCKOITMYHOCTDL MOYBbLI

NPEAEJIbHASL BJIATOEMKOCTb MOYBbI

Cnoco6HocTh MOYBbl BMellaTb H yepXHBaTb B cebe BONY
Ha3bIBAETCS BJATOEMKOCTbIO MOUYBHI.

[Ion npepenbHofl BNAaroeMKOCTbDbIO IOYBBI
NOHHUMAIOT TaKOe MaKCHMaJjbloe 3HaueHHe BJAXKHOCTH ee, MpH
KOTOPOM BOJIa V/EpIXHBaeTcsl NOYBOM NpakTHueckKH Oe3 cre-
Kanus BHH3. Takum oOpa3oM, BeJUUYMHA MNpeJiebHON BJaro-
eMKOCTH fIBJIieTCsl rpanulell, No3BoJsioWel pas3auyarh B Mou-
Be BOJY HEMOJBHMXKHYIO M BOAY, ABHXKYILYIOCSI MOJ BJHSIHHUEM
CHJIbI TSXKECTH BHH3, K YPOBHIO TPpYHTOBOH Bopbl. Onpepenene
KOHKPETHBIX BEJIUHH IpeJesibliofl BJaroeMKOCTH MOYBbI HMEET
CYLIECTBEHIIOE 3HayeHHe B NPaKTHKe MeJHopauuH. 3Has npe-
JIeJIbHYI0 BJIarOEMKOCTb, MOXHO BBIYHCJHTb HOPMbl MOJIMBA,
NpU KOTOPbIX BOjA MpPaKTHYeCKH e OyJeT MpocauuBaThbCsi
riay0xe pacueTHOro YBJIAXKHAEMOro CJIOSl TOYBHI (MOJIUBHAS
nopMa M= Wns—Wy, rne Wyy-— nipenenbuasi BnaroeMkocTb
pacuetiioro ciost H, a W, — 3anac Bojibl B NOYBe Tepejl NOJHU-
BoM). [lo Bennuune npefenbHON BJIaroeMKOCTH PacCUHUTHIBAIOT
NPOMBIBHBIE HOPMbI 3acCOJIEHHbIX MNOYB ([IPOMBIBHAST HOpMA
Mupou=W ng—Wyu--nW s, rie n — xospduumesT, 3aBucAmUi
OT CTENEHH 3acoJieHHsl NMOYBbl M BCEX JPYrHX YCJOBHH mpo-
MBIBKH) H, HAKOI€ell, BEINUHHY BOJOOTAAUH o MepeyBJayk HEHHBIX
nouB onpeiensior kak o="W,—W ;.

ONPEJEJEHWE MPEAEJbHON BJIATOEMKOCTH MMOUBbI
METOAOM HACDBIITHBIX KOJIOHH

ITOT MeToJ NO3BOJIAET NNOJNY4YaTb OPHEHTHPOBOYHbIE 3Haue-
HUS [pejesibHOH BJIArOeMKOCTH HCCJIENYEMOro cJjos JaHHOH
nousbl. B 3arotoBseHHON AJis1 OMBITA MOUBE MpEABAPHTEJbHO
ONpefeNiiloT BJNAXHOCTb U yJeNbHbIH BeC MOYBBlI (MOCTEeqHHI
MOXeT OhITh B3ST 10 CIPaBOYHLIM TabHIIAM). 3aTeM U3 OT/e/b-

96



HBIX CTEKJISIHHBbIX KOjen JuamerpoM 4—5 CM M BBICOTOH S5—
6 cM, Kpas KOTOpbIX NpHIHGOBaHBI, MOHTHPYIOT MOCpeA-
CTBOM CKJIeMBaHHs NOJOCKaMd OGyMaru HJH pe3HHOBBIX KOJell,
Hape3aHHbIX H3 BEJIOCHNEJHOH Kamepbl, KOJIOIHY BbICOTOM
okojio 30 cm (puc. 15).

Huxuuil KoHew Kosiounbl 06Bsi3biBalorT Mapaeit. [To BbicoTe
BCefl KOJIOHIIBl HaKJEHBAIOT MOJIOCKY MHJJHUMeTpOBOi Oymar.
OGbeM KOJIOHHBI BBHIUHCJAIOT N0 ee BbICOTe H
JAUaMeTpy, INoJyueHHble JaHHble 3aNHChIBAIOT
B Tabnauuy JAJAs BbIUKCJENH pe3yJbTaToB
OonbITa.

Bcio 3aroToBsieHHYIO AJs ONbITa MOYBY
B3BelUMBAIOT B KOpoOKe, a 3aTeM HeGOJbILH-
MU TopuusiMu 0e3 pacrblieHHst H NOTepb ¢
paBHOMEDHbBIM yIJIOTHEHHEM 3arpy»XaloT B KO-
JIOHHY JIO BBICOTHI TmpHMepHO 25 cM. Ha na-
KJIeeHHOH MOJIOCKE U3 MUJIJIMIMETPOBOK OyMaru
OTMEYalT CBEpXY CJIOH NOYBBI MOIIHOCTHIO
15—20 cM, 119 KOTOPOTO HYKHO OIpeAe/uTh
TpeJieIbHYIO BJlaroeMKocTb. Huxnue xe ciou
NOYBbLI CJYXKAT 1l IPUHSTHS BOJAbI, He yJep-
HBaeMoii uccjeyeMbiM coeM noysbl. Ocras-
1LIyrocsi B KOpoOKe MOYBY CHOBAa B3BeIUHMBAIOT
¥ N0 Pa3HOCTH MeXJy NepBbiM M BTOPbIM Be-
COM OMNpEJIeNSIIOT KOJHYECTBO NOYBLI, B3ATOE
JJIsi 3AMOJIHEHHS] KOJIOHHbI. 3Has BJIaXKHOCTb
B3ATOH JJis OMblTa MOYBBI, BLIUHCJAKT BecC
cyxoit mouBbl ¥ 3anac Bofnl (A) B Hccienye-
MOM CJIO€ TOYBbI. J

BbluMclHB N0 OODLEMHOMY M YAGJIBHOMY  pyuc. 15. Tpy6-
BeCy CKBaXXHOCTb IOWBbI, ONpPEAEJAIT CYM- ka W3 CTeKaAsll-
MapHbiit 06beM MOpP B HAMEUEHHOM CJiOe MOYBbI HBIX KOJeL.
(B). Torna norpe6Hblil 061beM BOJbI J1s1 ONbITA
Gyaer pased 5—A. D1oT 06beM BOAbl NOCTENEHHO MPHUIHBAIOT
Ha TOYBY, MOjjiepKuBasi 2—3-CaHTHMETPOBbIH CJIOH BOABI HA
noBepXHOCTH NouBbl. Ilocie 3TOro BepXHH# Cpe3 KOJIOHHbI Ha-
KPHIBAIOT CTEKJSHHON NJACTUHKOH JJisl yMeHbIUEHHs Hcnape-
Husa. Habmosenne 3a nepejBHKeHHeM BOJbl B KOJIOHIIE BelyT
10 3aMEeTHOTO MOTeMHEHHUs [IOUBbl HHXKe OTMeueHHoro cyiosi. M
5TOTO MOXKHO 3aKJIOYHTb, YTO M3yuyaeMblil CJIOH MOYBbI yjep-
3KaJl CBOHCTBEHHOE eMy MaKCHMaJsbHOe KOJHUYeCTBO BOJbI U CTOK
ee B HIXKeJeXallue cJiou 3akoHuuscs. Mamepus ray6uuny mpo-
MauuBaHus, ONpPEJeNdIOT pacrpefeneHde BOJbI M0 KOJOHHE.
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Jns 3TOro KOJIOHHY KJajgyT TOPH30HTaJbHO, pas3bHpaioT ee
Ha OTjeJsbiible KOJblLa, H3 Ka)KJ0ro Kosbla, U3 BepXHefl W HH-
Xiiell ero nosoBHHbl, wWnareneM GepyT Npo6bl HA BJAXKHOCTD.
PesaysbraTel 3anucbiBalor no ¢opmam (cm. c1p. 99).

[To nonyuenHbIM JlaHHBIM Ha MHJJIHMETpOBOH Gymare CTpo-
AT rpaduk Npefesblod BIAaroeMKOCTH, MOPO3HOCTH M aspa-
M H3yyaeMOH IOUBbI.

[locsie cocraBnenusi Tabaul ¥ BbluepuuBanus rpaduxa 1o
npuBefeliibiM GopMyJiaM MPOU3BOAUTCS pacuer:

BEJIMUHIIBL TOJIUBHON 1OPMBI NSl YCJAOBHE OIBITA,

BEJIHUMHBI TIPOMBIBHOI 1OPMBbI,

BeJIHUMHBl BOJOOTAAYH MOUBbI NPH HCXOJAHOH BJIAXKHOCTH,
COOTBETCTBYIOWlell MONIIOH BJIAroeMKOCTH.

OMPEAEJIEHUE NMPEAEJbHONU BJIATOEMKOCTH NOYBbI
METO4O0M MOHOJIMTOB

MeT0;{ MOHOJIUTOB XOTSI U Ile BOCIIPOU3BOAHT MOJIIOCTBIO MO-
JIeBbIX YCJIOBHH, HO BO MIOTHX CJydasiXx MO3BOJISIET JOBOJBHO
NOJIHO MPOCJeUTL XOJ H3ydyaeMoro siBjeliusi. B stoM ero npe-
HMYIIECTBO Mepe]l MNOJeBbIM METOJIOM.

Jas onpejenelinst npeaesblioif BJAroeMKOCTH CJIOS TIOUBBI
mouHocTblo 0,5—0,75 M npumenstior MoHoauT ot 1,5 1o 2 M
1 Gonee. Tako# BbICOKHMII MOHOJUT OGepyT AJsl TOro,4yToObl H3-
GexaTb BJIHSIIHA KAMUJJISPHONH BOAbI IHXKHel 4acTH MOHOJIH-
Ta Ha pacnpefelieHue BJAAXKIOCTH MPH COCTOSIHHH MpejieNbHOH
BJIATOEMKOCTH B HCCJIe/lyeMOM CJIoe B cjydae, eClH MojaHias
HOpMa, CMOYHB BCe BbllliesiexKallle TOPU30IITE, ONMYCTHTCS HHXKe
U 3afiepx1Tcd Ha AHe MounosnuTa. Torja, B ciisly NOBepXHOCTHO-
ro HaTSIKellHsl, CO3J1aeTCsi TOK KaMHJSPHON BOJbI, 1 BEJTHYHHA
npejesbHOil BJArOBMKOCTH IONYy4YaeTcsi IpeyBesHdYeHHOH.

Jpyrumi cyllecTBellHbIMH MOMEIITaMH SIBJISIIOTCA NJIOLLAAb
CeueHHsI M MOBTOPIOCTb B3SITHSI MOHONUTOB. [lpoduab ecrect-
BEHHOro NOUBEHHOro pa3pe3a HUKOrja lie OblBaeT CTPOro OfH-
HAKOBbIM B pasiblX Toukax nJjomanu. Ilostomy ueM MeHblie
nJowajib MOHOJHTA, TeM OoJsiee cyiyyaiiiiblii BapUaHT MOXKET
nomnactb B 3KkcnepuMeHT. CiejoBaTesiblio, NPH BblOOpe MOHO-
JIMTOB 11e00X0 Mo 06pamarth ocofoe BHUMaHKHe Ha THUIHMYHOGED
LJIsl AallHOl MJIOLIAJH BbIOpAHIIOTro MOIIOJHNTA, Ha nomopaoﬁb
(mo xpaiilefi Mepe JABOHHYIO WM TPOHHVIO) W, HaKollel, Ha
nuiowanb cevelinss MoHosuta. Cevellde, KaK MHHHMYM, JOJKHO
ObiTh 15X 15 oM. JKenatenbHo Gparb MONOJHTH KW OOJMbIIKX
pasmepoB, 110 3TO cO31aeT TexHHuecKue HeyjobcrBa. [lpu B3si-
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THH MOHOJIUTOB 1ia MecTe HeOoOXOAHMO ONpefeNuTb OGbeMHbIH
BeC MX N0 TOPH3OHTaM JJs1 BbIYHUCJIEHHS CKBaXKHOCTH MOHO-
JIUTOB.

MoHOHTBl MOHTHPYIOT B lepeBSHHbIX onpaBax. Hasa ycrpa-
HeHMsl NPHUCTEHHOTO CTEKAaHHA BOJbI BO BpPeMs ONbiTa HX C Ye-
ThlpeX GOKOBBIX CTOPOH 3a/1MBalOT CJI0€M BOJOHENpPOHHLAeMOH
NJIACTHUHOH, HO He TeKyllel cMoJibl. CMosia josixkiia ObiTh BSA3-
KO KOHCHCTEHLHH, XOPOLIO CXBaThIBATbCS C MOYBOH U ObiTh He
HaCTOJIbKO Pa3XKHXKEHHOH, YTOObl MPOHHKATb B NMOpPbI MOYBHI.
Jlnst 3aJMBKH MOHOJIUT IOMEILAIOT B ONPaBy HECKOJBbKO 60Jib-
wero ceyexus (#a 1—2 cM) u ocrarwuiyecss 60KOBblE 3a30pbl CO
BCeX ueTblpeX OGOKOBbIX CTOPOH 3a/HBalOT cMoJioi. UToGb! HMeTh
BO3MOXKHOCTb TOJJIEPXKHUBATb ONpeJIeJIeHHbIH CJIOH BOJBI Haj
TNIOYBO#1, JlepeBsiHHAS ONpaBa JIOJIXKHA ObITb COOTBETCTBEHHO V-
JINHEHHOH; CTEHKH ee BHYTPH MOKPLIBAIOT CMOJIOH, U MOJYyUYeH-
HbIfl TAKMM OOpa3oM KOJIOJELl CJAYXKHUT JJisl OJlayu BOjbl. Buu-
3y MOHOJIMTA YKPEMJIAIOT JaTYHHYIO CETKY C OTBEPCTHAMH JiHa-
MeTpoM npubnusutenbHo 0,5 MM H yCTaHaBJIHBAIOT BOPOHKY
ans npuema Bofbl. Ecim He ynaercst cpasy B3ATh JBYXMETpPO-
Bblif MOHOJIUT, TO TOTAA OAMH 3a AP YTUM Nu ry6uHe Hajlo B3Th
JIBa OJJHOMETPOBbIX MOHOJIUTA U MJIOTHOH NMPUTOHKOH COCTAaBHUTh
U3 HHUX JBYXMeTpOBblii MoHOJHT. [lepen MouTHpOBKOI u3
MOHOJIUTa OepyT Npobbl 0 TOPU30HTAM U NIOJTOPU30HTAM, B KO-
TOPBIX ONPENEAIOT BJAAXHOCTb, YAEJbHBIA Bec, MeXaHUYeCKHH
U arperatHbli COCTaBbl, MAaKCHMaJbHYI0 THI'POCKOMHYHOCTD
1 Apyrye du3vyeckle oxKasarTest, a B HyXHbIX CJAyyYasX U XHU-
MHYeCKHe MOKa3aTesu.

Jlaist onpezeneHyst CKOpOCTH BIIUTHIBAHHUS U IJ1yOutibl Ipoma-
YHBaHHUA NPHU 3aJaHHOH HOpMe MOJIMBA B MOHOJUT BO BpeMs
MOHTHPOBKH Ha IPaHHLAX KaX/l0T0 TOPH30HTA HJIH uepe3 onpe-
JeJIeHHble paBHble MHTEPBaJbl 3aK/1aJbIBAIOT JAaTUHKU JIJIs 3JleK-
Tpou3MepeHuil. JlaTuvku NpeACTaBAAOT COOOH roJible ajioMu-
HHeBble MNpOBOJA, IJIOTHO COMpHKAacalooluecs C I[OYBOH WHa
raybuHe 5—7 cM; pacCTosiHHe MeX]y NpoBojiaMi — 3 CM, 4YHc-
JIO TIPOBOJOB B KaxKjoM ropusoHte —4. JIBa u3 nux (1—3)
crnasiHbl BMeCTe CBOGOJHLIMH KOHLUAMH U NPHCOENMHEHBl K Of-
HOMY TIOJIIOCY HCTOUHHKA TOKA, JiBa ApYrux (2—4) Toxe coelu-
HeHbl U NPHCOELHHEHbI K JAPYroMYy INOJIOCY.

KpoMe naTtuMkoB, Ha TpaHMLAX FOPU30HTOB 3aKJIAJBIBAIOT
Nbe30MeTpbl — H30THYThHIE CTeKJsIHHble TpYOKH, BXOfslLHe
B NouBy Ha raybuny 1—I1,5 cM. JIng npepoxpaHeHHs nbeso-
METPOB OT 3aCOpeHHs MOYBOH HX BXOJHBIE OTBEPCTHS 3aKPhi-
BAIOT CETKOH.
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~Puc. 16. CMOHTHPOBAHHBIH MOHOJINT.

CxeMa cMOHTHPOBaHHOTO MOHOJIHTA NIOKa3aHa Ha pucyHKe 16.
[TbesoMeTpbl, Tak e Kak H JaTUMKH, MO3BOJISIIOT ONpeNesiTh
CPOKH TOJXOJla BOJbI K CEUEHHIO, XapaKTepH3yeMOMY IMOKasa-
HHSIMM TIbe30MeTpa, PErHCTPHPYS NPH 3TOM U3MeHelHe THJpo-
IHHAMHYeCKHX AaBjeHui. 10 MOKa3aHUAM NMbe30OMETPOB MOXKHO
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CYJHTb O BOROMpPOHHIIAEMOCTH OTJEJNbHBIX FOPHU30HTOB U O HC-
NpaBHOCTH paboTbl Bcell ycraHOBKH. OOOpyNOBaHHYI TaKHM
06pa3oM KOJIOHHY MOYBHI YCTAHABJAMBAIOT Ha nojcraBke. Jas
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Puc 17. TlokasaTesu BOAHBIX CBOHCTB MOLLHOrO uYepHO3eMa

Kypckoit 30HaNBHOH ONBITHO-MEJHOPATHBHOH CTaHLHH.

H3MepeHHUsl 3JeKTPONPOBOJHOCTH MOYBbI NMPHMEHAIOT YYBCTBH-
TesibHbIl MHKpoamrepmerp ¢ HaGopoM comporuBieHuii ot 0,2

10 6 ThiC. OM.

MetopuKka onpejenelysi Ha MOHOJNUTaX NpefiebHOH BJAro-
eMKOCTH, CKOPOCTH BIHTBIBaHHSI JaHHOH HOPMbI BOAbI U TJ1yOH-
Hbl MpPOMauMBaHWS 3aKJIOYaeTcsl B caefywooueM. Paccuuras
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CKBaXXHOCTb MO OTAEeNbHBIM TOPH30HTAM, NONYYAIOT 06K 06b-
eM Mop /1051 MOYBb!, NPeJieNbIyI0 BJIaroeMKOCTb KOTOPOro Tpe-
GyeTcsl onpefennTb, H, BBIUHTAs W3 Hero uMelowmuiics 3amnac
BOJbl, OINpeJeNloT HOPMY IOJIHBA, NPH KOTOPOH BCe MOPBI
uccaenyemoro cjost OyayT 3anoJidensl Bogod. Hanue na mnou-
BY CJIOH BOAbI 110 BbICUMTAHOH HOpPME, MyTeM YacTbiX OTCYETOB
H3MepSIIOT PACXOJ BOJBl HA BIIHTHIBAIIHE H B 3TO e BpeMsi (PHK-
CHPYIOT IO H3MelelHIO 3JeKTPONPOBOJIIOCTH IOYBbI MepejiBU-
JKeHHWe B el BuThIBatoWelicst BoAbl. JlocTaTouiio yacTsle H3me-
peHHSl 3JIeKTPONPOBOAIIOCTH IO3BOJISIOT CHlesiaTh 3akKJiodeliye
O MOMEHTaX MOJAXOAa BOJB! K ONpeflesieH!ibIM FOpH30HTAM MOYBHI.

Korna Bcst nopannas 1opma BmHTaeTcss B NOYBY, TMOBEpX-
HOCTb NOYBL! 3aKPbIBAIOT HECKOJBKHMH CJIOSIMH yBJIaXIieloH
GbuabTpOBaNbHOH GymMaru, KOTOpPYIO NOJJEPIKHUBAIOT BCe BpeMs
BO BJIaXKHOM COCTOSIIIHH IO OKOluaTesblHOH pa3sBopKH MOHOJIH-
ta. C 3TOrO MOMeliTa 10 HW3MelleliHIO 3JIeKTPONPOBOAIIOCTH MOY-
Bbl IPOJIOJIZKAIOT 11a0JIofiellnsl 32 NepejBHKeHneM Bojibl. Koraa
nepejiBIXKelIMe BOLbl B IIHXKeJieXKallie TOPHU30IThl 3aKOIYUT-
Csl, 0 UeM MOXKIIO CYJUTb TIO lieH3Mellstiolllefics 3JeKTPONnpoOBOj-
HOCTH NOUYBBI, OJJHY H3 CTEHOK MOIIOJIHTA BCKPLIBAIOT, MO TFOpH-
30HTaM OepyT mnpobbl MOYBBI HA BJAXKIIOCTH U OIPE)ENsIoT
BEJIHUHMIY TIpe/esiblio BJIarceMKOCTH 3aJJaHHOTO CJiOsI TIOYBHI.

PeaysbraThl onpejeseHuit BiaXXHOCTH 3aMUCLIBAIOT N0 (op-
Me, Tle YyKasbiBaloT ryybuny B3siTHS NpoOLl B callTHMeTpax
H IIpeJiesiblly10 BJIarOeMKOCTb B IIPOLIEHTAX K BeCy CyXOH NouBHI
U K 00beMy MOUBHI.

[To nonyuennbM jaHHBIM Ha MHJJIMMETPUBOH Gymare CTpo-
AT rpaduK NpejenbHOH BJAaroeMKOCTH H CKBaXKIIOCTH IOYBBI
(puc. 17).

ONPEAEJIEHUE NMPEAEJbHOW BJIATOEMKOCTH MOYBbI
B NMOJIEBBIX YCJIOBHUSAX

B nose BbIOWpAIOT KBafpaTHyiO MJIOMANKY B 4 M2, KOTOpYIO
BLIDABHHBAIOT TOPH30HTaNbHO, 00pabaThiBAIOT TaK, Kak MNpH-
HATO AJsl TIOCEeBAa HaMeuyaeMOH KyJbTypbl, W OOBaJIOBLIBAIOT
C BHelllliell CTOPOHB! 3eMJISTHBIMH BaJiiKaMu BbicoToH 30—35 cM
H wuputoft y ocnosanus 60—70 cm.

Ha cepennue nsomanxku ycTaHaBaHBAaIOT YUeTIYIO Jepe-
BSIHHYIO C 330CTpeHHbIMH Kpasimu pamy 1 X1 m! BeicoTo#l 15—

1 TMapaanensuoe onpenesenne JI. A. Pasymoroit npefenbnoil Baa-
TOEMKOCTH 3ajJHBOM MNJOLWLALOK paammnbxx pasanepoB B YCJOBHAX
Ceseproro Kapxasa u IToBosikbsi MOKa3aJo, UTo AJs MOJYYeLHA ACCTA-
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20 ¢M H IpaHHly €€ OYEepUYUBAIOT HOXKOM, IJIOTHO NPHUIKATHIM
K BHYTpeHHeH CTOpOHEe pambl. 3aTeM paMy CHHMAIOT M OCTPhLIM
HOXOM B MOYBe JesaloT yrayOseHHe TakoH ILUPHHBI, YTOOB!
pama IJIOTHO BXOAHJIa B HEro Npu HajaBiauBaHuu. [nybuna
Bpe3a paMbl B NOYBY JO/KHA ObiTb 0KOJIO 6—8 cM.

Korpa yray6aenue BbIpbITO, paMy BJIaBJHBAaIOT B HEro Tak,
4yTOOBl CTEHKH €e IJIOTHO CONpPHUKACAJHCh CO CTEHKaMH IIesH.
C BHelIHeH CTOPOHBI paMbl NOYBY YTPaMGOBBLIBAIOT HA PacCTos-
udd 5—6 cM OT CTeHOK. BHYTpH KBajparta y CTEHOK MOYBY
TOJIbKO NMPHXKHUMAIOT K HUM. BMecTo fepeBsinnol pambl yaoOHee
NIPUMEHATb paMy JKeJe3HYIo.

Ecan paMbl HeT, TO yu4eTHVIO IJIOIIAJKY OOBaJIOBBIBAIOT 3e-
MJISTHBIMH BaJIMKaMH.

Takum o6pa3oM moJiyyaroTcst ABe MJIOMIAJKU (0JHA BHYTPH
Jpyro#). BuyTpenusis cayXut s onpejiesieHUst NpefenbHOM
BJIATOEMKOCTH, a BHelUNsis ABJAETCS 3allUTHOH, NMpeAoxpaHd-
folllell MpocaunBaIoULyoCs 13 YYeTHOI MJIOMAaAKH BOAY OT pacTe-
KallHsi B CTOPOHBI.

B uenax npepoXpaHeHHs CTPYKTYphbl MOYBLI OT pa3pylleHHd
TIpH NOJIMBE YUYETHYIO MUIOMAAKY NoKpbiBaloT 10—15-cantumer-
POBLIM CJIOEM COJIOMBI, TPaBhbl H T. .

Ha nojaroToBsieHHYI0 MMIOMIAJIKY U 3aLIUTHYIO N0JOCY MOAA-
IOT TaKo#l 061beM BOJbl, KOTOPbIM Oblsia Gbl TIOJHOCTbIO HACHILILE-
Ha noysa cjoeM B 1 M. Jlas BbluncsieHus Takoro o6bwema BOAbI
HeoOXOAHMMO 3HaTh HMeIOIIKiics 3anac BOAbl B JAHHOM CJI0e MoY-
Bbl U OO6LLYIO CKBAaXXHOCTb 3TOro cjos. Hns npubiu3uTenbHbIX
pPacyeToB CKBaXKHOCTb pAasJIMYHbIX TMOYB OyJeT cJefyloliel

(8 %):

[MuHUCTBIC M TAXKCAOCYTJIMHHCTBIE TOYBLI e v o ... 50—45
Cpennue H JIETKHC CYTJMHKH . . . . . . . « « « « . . . . 45—40
CynecuaHble MOUBBL . . . & o « < « v « o « « o o o . . . 40-35
[Tecuanbie mnouBbi e 1

3anuBKy NJOLWAJOK IIAYHHAIOT C TOro, YTO B 3alUTHOH
floJioce CO3JA0T CJIOH BOAbI BbICOTOH 5 €M, a 3aTeM, HJIH OJHO-
BpPEMEHHO, paccuuTalHblfl 00beM BOJibl MOAAIOT H Ha YYeTHYIO
NJOMAAKY TaKKe CJOeM O cM U MOJJIepKHUBAIOT O TeX NOp,

TOYHO TOUHBIX BeJHYHH NOJEBOH BJArOEMKOCTH Y€pHO3eMHBIX MOYB
B KauecTBe CTAHJAPTHOTO pasMepa MOXHO 6paTb | M2?; s COJIOHIOB
H 3acOJIeHHBIX KaLITAHOBHIX MOYB MJIOILA/b YYETHOrO KBajpaTa JOJIXKHA
6bITb OKOJO 4 M2, COOTBETCTBEHHO 3TOMY JACJAIOT M 3allHTHOE 06Bajo-
BaHHe. JI/si cTeKanusi rPaBUTALHOHHOH BOAbl HA THAXKENOCYTJHHHCTHIX
MoYBaX MOXKHO OFPAHHUNTBCA 2-—4 IHSMH.
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noka He OyJeT U3pacXCjOBaHO Bce HeOOXOAHMOE KOJIHYECTBO
Bojrl. Korja Bcs BOja, NOjaHHAsh HA Y4YeTHYIO IUIOIIAAKY,
BOMTAeTC B MOYBY, IUIOWAAKH (YUETHYIO H 3allUTHYIO)
MOKPHLIBAIOT CJIOEM COJIOMBI, CeHa MM TpaBbl TosuHOi 0,5 M
AJs1 npejloTBpanlenust HcnapeHus. CrnycTsi HEKOTOpPOe BpeMs,
C MOMeHTa, KOrja MepeJBHXKEHHe KareJbHOXKUIKOH BOJEI
B UCCJIELyeMOM (METPOBOM) CJIOE MOYBLI MPaKTHUECKH MpeKpa-
uaercsl (Ha NecuyaHbIX NMOYBaX PaBHOBECHOE COCTOSIHHE BOMBI
B MOUBE HACTYNaeT Yepe3 CYTKH, Ha CYTJHHHCTbIX HAa 2—3-H
CYTKH U TJIMHUCTBIX Ha 3—5-e CYTKH), H30JISILHOHHBIH CJI0H Hajf
yueTHOH MJIOIMaAKoH cHUMalOT W OepyT mouBeliHble Npobbl Ha
BJAXKHOCTb Ha BClo ray6uny npomauuBanus (1,2—1,5 m).

Hast sToro Ha y4yeTHOH NJollajiKe Aeaar0T paspe3 U U3 Kax-
JOTO c¢jiost GepyT npoObl MOUBHI JIJIsi ONpefiesieHHsT BJaXKHOCTH
(noBTOpHOCTb TpexkpaTHasi). B npo6ax oOblYHBIM MyTeM OMpe-
JeqISIIOT BJIAXKHOCTb B MPOLEHTAX K BeCy cyxoit nousbl. [lousen-
Hble Tpo6bl MOXKHO GpaTh TakxKe 1 6YpoM, /15 4yero OYpUJbLIUK
CTAHOBHTCS Ha JIOCKH, YJIOXKeHHble IOBEpX COJIOMEHHOrO
YKPBITHS.

OnHOBpEeMEHHO C ompeJieslieHHeM NpeJieJibHOA BJaroeMKOCTH
NOYBbI B HEKOTOPBIX CJYyyasix ellle Ha JABYX IJIOAJKax onpe-
IesI0T TyOUHY NPOMauBaHHsA U BJIaXKHOCTb NOYBbLI A0 ray6u-
Hbl MpoMaunBaHus npu nosause HopMoil 500 M Ha | ra (cnoi
Bojbl 5 cM), 1000 m® na 1 ra (caoit Boapl 10 cm).

DTH onpejleNleHUs JIeNA0T A1 TOTO, YTOObl OpHEHTHPOBOY-
HO MOXHO OBbLIO CYIUTb O TOM, KaK paclpelesUTcs Boja NpHU
noauBax Hopmoil 500 M® Ha 1 ra u 1000 m® na 1 ra. Ilpo6bl Ha
BJIAYKHOCTb CjielyeT OpaTh cpa3y nocJe BIHMThIBAaHHS BCell Mo-
naHHOIt Bojb U yepe3 | cyTku. BiaxHocTb NouBel, Npy KOTOpo#
cielyeT NPOBOAUTDb OnpeJiesieHusl rayOHuHbl IPOMauHBaHUS HOP-
Mmoit 500—1000 m3 Ha 1 ra, Aa TIHHHUCTBIX [OYB AOJXKHA ObiTh
okono 18—22%, mas cyrauuucteix 13—18%, npas cynecua-
HeiX 8—12% K Becy cyxoil NOUBHI.

CpefHue 3HaueHHs] BENHUYHHBI IpeJesbHOH BJAaroeMKOCTH
1J151 BEPXHEro METPOBOrO CJI0S1 NOYBLI NIPH T1yOOKOM 3ajieraHuu
TPYHTOBBIX BOJ (HHxe 3—4 M) npuBejieHsl B Tabnuue 25.

OreHKa NosyyeHHOH BeJHMYHHBI NPeAeNbHOH BJaroeMKOCTH
NOYBLI MPOM3BOANTCS 0 OTHOILEHHIO BEJHUHHBI €€ K CKBaXKHO-
cti nousbl. Ecsu npepenbHas BnaroeMkocTb cocrtabasier 70—
80% OT CKBaXXHOCTH, TO Takoe 3HauyeHHe BJIATOEMKOCTH CUH-
TaeTcs OnaronpusiTHBIM /sl Pa3BHTHA CeJlbCKOXO3HCTBEHHBIX
pacrenuii, npu 80—90% — mocpeactBeHHbIM, cBbilie 90% —
HEY/IOBJIETBOPUTENIbHBIM,

105



TaGaunya?2b

l'lpene.nbuau BJ1ar0€EMKOCTb METPOBOro CJ0fl MOYB

INpenenbhas
MoutHocThb BJIATOEMKOCTb
[Mousa caost (B CM) (B npoueHTax
K obbemy
MoYBbI)
Cynecsb 0—25 2443
25—50 222
50-—75 184-2
75—100 1742
Jlerkuii cyrauHOK 0—25 2743
25—50 2643
50—75 2542
75—100 244-2
Cpezuuil cyranuHoK 0—25 3143
25—50 2904-2
50—75 2842
75—100 2742
TsKenblit cyraMHOK U TJIHHA 0—2925 40-+3
25—50 3643
50—75 354-2
75—100 3442

[punumast BO BHUMaHUe, YTO HApALY ¢ APYTrHMMH crocoGamu
0JIMBa BO3MOXHO IIpHMetieliHe NOJIMBA J0XKAEBaHHEM, CJie/lyeT
onpejiesiUTb TPeJeibHYIO BiaroeMKkocTh cjiost nousbt 0—60 cm
U crnoco6oM poxkaesauus. Husi 3TOH Uenu MJOWAAKY pasme-
poM B 4 M® MOArOTOBJISIIOT, KaK 3TO MPHHATO /sl NOCEBa opotuae-
Mot KyabTypbl. Ha njcuiajke onpeaessioT BAaXHOCTb MOYBb
no ray6utint 1 M. Ilocne 3TOro nNprcTynaioT K ee AOKIeBaHHIO
cajioBoi seliko#l. MHTEeHCUBHOCTb JOXKAA CJefYyeT IPHMEHSATDb
0,25—0,5 mm/mMun npu kpynuoctd Kaneab 0,5—1 mM. Hopmy
NOJNHBa JAIOT TAKVIO, KOTCpas llackiTuaa Obl €J10/1 MOYBbl MOII-
HoCThI0 60 CM 10 MOJIHOK BJIarOEMKOCTH.

Jloxkjleraline OCVILeCTrasiioT Ge3 obpasoBanua nyx. Jlas
3TOro BOAY TOAAIOT NPePL'FUCTO: CHauasa BblauBaioT 15—20 mm,
yepe3 10—60 muH. eme 15—20 MM ¥ T. A. 10 TeX nop, Moka
He BbUJIBIOT BCe PACCUHTAHHOE KOJHUYeCTBO BOJbI.
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ITocne yBna)cHeHUS MJIOMIAJKY 3aKPLIBAIOT CJIOEM COJIOMbI
tonupnoit 30—50 cm. dnis BeluHC/IeHHs 3anaca BOJAbl BO BCEM
YBJI2XXHEHHOM CJIo€ MOYBbl HEOOXOAHMO B3ATb NMPOObl HA BJaX-
HOoCcTb yepe3 | CyTKH, 2 CyTOK U 3 CYTOK [0 rayOuHbl 1 M.

Ecnu Kk 3TOMy BpeMeHH Nepe/iBHKeHHe Bojbl B cioe 0—60 cm
3aKOHYMJIOCh, TO MOJIYUEHHYIO BJIaXKHOCTb NPUHUMAIOT 3a Npe-
JIeJIbHYIO TOJIEBYIO BJIArOEMKOCTb; €CJIM Boja MPOJOJIKaeT Npo-
cauyBaThCs, TO NpoOb!l HA BJAXKIIOCTb GepyT Ha NATHIH, a HHOT-
Jla U Ha cebMO# JleHb.

Huxe naercs obpasewn 3anucu npu onpejejeHuy Npeaedb-
HOHl N0JIEBOH BJIaTOEMKOCTH TOYBHI.

Monepass 3anuc. OnpepgcneHne nNpepeJbHONH Baaroew-
KOCTH MOUYBLI

Ha3paHue pasHOBUIHOCTH MOUBBE . . . & « o & « & o —_
MecronoJioxeHne (OTHOCHTEJIbHO HacesJleHHOro MYyHKTa, OﬁJIECTb.

Kpaii, pa#ioH) . . . .. —
IMnowanp u dopma nMowank . . . . . e e —
Bpemsi 3anuBa (Aara, BpeMsi Hayana H KOHlla 3aJmBa) e —
Konu4ecTBO BBUIHTOM BOJBI « v v v v v v v v v 4 o o o v o & —
Pox yxpbitH® . . . . . . . —

Yucso ¥ BpeMsl B3SITHA MOUBEHHBIX np06 e e e e e e e —

B ocranbHOM 3anmucu BelyTCsl TaK XKe, KaK U NIpU onpejene-
HUM BJAXXHOCTH TOYBHI.

HtoroBas 3anuch Mo ONpefleieHHI0 TpenenbHOil MoJeBoi
BJIATOEMKOCTH JIOJ2KHA HMeTb CJleNyIoWKH BUJ:

HaunmeHoBsaHue mouBH . . . . —
MecTonosioKeHde MyHKTa onpeneneﬂuﬂ. ... e e e —
Bpewmst npoBejleHus 3a/lUBa W B3SATHS MOYBEHHbIX np06 e e —

[Mnowans onbITHOM NuoWlaAKKM M KOJMMYECTBO BBIJIMTOH npH 3a-
JuBe BOXbl (AN YyYeTHOH M 3alUTHOH NJOWAAKH OTAEJIBbHO) . —

$opma 3anucu pe3yJbTaToOB

; ‘s ,§ Lo g;\; E%* IpenesbHas nosesas BJléII‘Of.‘MKOCT:
T R I i
‘g% 55 ‘é,E 2 é(ﬁ axk §:’ BTOp- | BTOp- | BTOp- | Beco- | 06beM-
Sgom | Soa | £ §§ €9 Se HOCTh | HOCTb | HOCTb | BHIX HBIX
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OMNMPEJAEJIEHHE MAKCHMAJIbHON MOJIEKYJISIPHOH
BJIATOEMKOCTH MOYBbI MO METOAY A. ®. JIEBEJEBA

[Mpunuun merona A. ®. JleGeneBa OoCcHOBaH Ha TOM, YTO
H3JIMILEK BOJbl CBEPX MaKCHMaJlbHOH MOJeKYJsIpHOH BjaroeM-
KOCTH yJas0T B3aUMOJIeHCTBHEM KaNUJJISPHBIX U MOJIEKysp-
HBIX CHJI MeX[Y NMOYBOH U (PHJIBTPOBAJbHON Oymaroil.

Jas onpepeneHus MaKCUMabHOH MOJIEKYJISIPHOH BJjlaroeM-
KOCTH TOYBY NpPOCEHBAIOT yepe3 CHUTO ¢ oTBepctuaMu 0,5 MM.
M3 npocesinHoit noussl 6epyT cpefHiow npoby npumepHo 15—
20 r B thapopoByto yalleuyky puamerpom 6—7 cm. B 3toit ua-
lIeyKe MOYBY CMaUYHBAIOT 0 COCTOSIHUSI TOJIHOTO YBJAXKHEHHS
H TIIaTeNbHO NepeMeludBaloT mnatesieM!. 3ateM GepyT OAHH
JIUCTOK (DUAbTPOBAJIbHON OyMaru W CBepXy Ha Hero KJajgyT Me-
TaJIIMYeCKYIO TIACTHHKY TOJIIHHOM 2 MM /151 TJIHH H CYTJIMHKOB
uay 1 MM s cyneceil 1 IeCKOB € KpyTJILIM OTBEPCTHEM NOCpeH-
He JHaMeTpOM OKOJIO 5 MM. i

[lepeyBaakHeHHYIO NOUBY NMEPEHOCST ILINATEEM B OTBEPCTHE
IJIACTUHKHM Ha JIMCTHK (uabTpoBanbHOH Oymarn M pa3paBlid-
BAlOT TakK, YTOObl MOYBOJ ObIIO 3aNOJHEHO BCe OTBEPCTHE IJa-
CTHHKH. 3aTeM MJIaCTHHKY YOMPAIOT, ¥ Ha JIUCTHKE OCTAETCS aK-
KypaTHbIHl KpY2KOK TaKOTO e iuaMeTpa U TOJIIUHbI, KaK OTBep-
CTHe MJIACTHHKH. IDTOT KPYXKOK INPHKPBIBAIOT CBEPXY OJHHM
JIHCTHKOM (HJbTpPOBaJbHOM OGymMard M 3aTeM INOYBY (BMecTe
C NOJCTHJIAIOIUM M TOKPLIBAIOLUIMM JHUCTHKAMH (PUIbTPOBAJb-
Hoil Gymary) nomeriaror Mexay 20 JHUCTHKaMU (PUJIbTPOBAJb-
HOM 6yMaru ¢ Kaxko# cTopoHbl. JIkcTol GuabTpoBasbHOM 6yma-
T HapesaloT MO pa3Mepy JAepeBAHHBIX MPOKJNAJOK TOJILIMHOH
okojio 10 MM, MeXAy KOTOpbIMH 3aXKMMAIOT JIUCTB (HJIBTPO-
BasbHOH 6ymaru ¢ noMelleHHON MexJy HHUMH TouBoi. [epe-
BHHBIE TNIPOKJAJKH NOJXKHBI UMETb NapaJuleslbHble MIJIOCKOCTH.
3arotoBuB TakMM 06pa3oM 5—6 06pasioB MOYBbI, X MOMella-
10T NOJi NPecC H CXKHMAIOT noj AiaBjexueM 65 kr Ha 1 cm2. Tlox
TIpeccoM NouBy AepxKaT B npojoskenue 10 mun. [lousy u duab-
TPOBaJbHYIO Oymary HeoOXOJMMO CXKaThb TaK, 4TOObI CO3/]aTh
BO3MOXKHO MOJIHBIHI KOHTaKT MeXAy mouBoil u Gymaroit. Ilo
OKOHYAHHH NPECCOBaHUS MOYBY ObLICTPO OYHIIAIT OT NPHUCTaB-
LIHX BOJIOKOH GyMaru M ToT4ac NepeHOCST B CTeKJSTHHBIH GIOKC,
npe/BapuTeNbHO B3BelleHHbIH. [lpu 3TOM B TJIMHUCTBIX MOY-
BaX HeoOXO1MMO ONIpefiesIiTh 3aKOHUEHHOCTb BOJIOOT/IauH, crubas

1 T'aunbl ¢ GOJBLUIHM COREPIKAHHEM KOJJIOHLOB CJeAYeT YBJaXK-
HATb He BOJOH, a BoxHbIM pactBopoM CaCl, (0,5 r xpHCTaNIHYeCKOTO
CaCl, Ha | o1 BOZHI).
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Jeneluky nouBel nomosaM. Ecau oHna He crubaercs, a Jo-
MaeTcsl TomoJjiaM, TO BOJOOTHAaua 3aseplieHa. Ecau xe senew-
Ka crubaeTcsi MonojiaM — 3T0 CBUJETeNbCTBYET O He3aBeplieH-
HOCTH BOJI0OTAauM. B TakoM caydae onpejeseHHe MakCuMalb-
HO¥ MOJIEKY/ISIPHOI1 B/IaTOEMKOCTH NPOU3BOAAT 3aHOBO, YAJUHSAS
BpeMsl HaxOXJeHHsi oOpa3ua nousbl NoA npeccom o 30 MHH.,
a ecJid ¥ 31010 Majo — o0 60 muH. DIOKC ¢ MOYBO# B3BellKUBa-
10T ¥ CTaBST B TEPMOCTAaT, IJie BLICYIUHBAIOT A0 MOCTOSHHOTO
Beca npu Temmnepatype 105°.

B cBfi3u ¢ TeM, YTO OYMCTKA NOYBEHHOH JieNelKH OT Guib-
TpoBasibHON GyMaru 3aTpyAHHTeJbHA, Jeneluky ypobnee ¢op-
MHpPOBaTb Ha Kycouke GaTucra, luejKa HJH APYroil TOHKOH TKa-
HH, TIOKpHIBAaTb TaKOH »Ke TKaHbI0 M yXe 3aTeM MOMellaTb
MeXJly TMaykaMu (QUAbTPOBaJIbHON GyMaru (TKaHb HCMOJb3YIOT
MHOTOKPATHO, NpOMbIBasi ¥ NPOCYIUMBAas MOCJe KaXJoro Hc-
N10J1b30BaHuA).

PacueT MakcuMaJbHOH MOJEKYJSIpHOH BJaroeMKOCTH Mpo-
H3BOJSIT MO (opMyJe:

A—

b 0,
— 100%,

Wums =

rie W wuus — MakcuMasbHasi MOJIEK yJIsipHast BlaroeMkocTs (B %);
A — Bec Grokca C CbIpO¥ MOYBOIL;
B — Bec 610Kca ¢ CyXxoll MoyBOH;
m — BeC CYyXOH NOYBHI.

Tak Kaxk BeJMUYMHA MAKCHMAJbHOH MOJIEKYJSPHOH Bjaro-
€MKOCTH HaXOJINTCA B CBS3H C JUCHNEPCHOCTBIO MOUBHI, TO IO
JIaHHBIM 3TOM BJIATOEMKOCTH MOXKHO OPHEHTHPOBOYHO oIpefe-
JSITb MeXaHW4ecKHH cocTaB NouBwl (Taba. 26).

Ta6aunga 26

BeJMYHHA MaKCHMaJbHOH MoJieky -
JIAPHOM BJIATOEMKOCTH B MPOLUEHTaX MexanunueckH#t cocTaB 110YBbBI
K 06beMy cyxo# nouBbl

<5 ITecok, nerkas cyneco
5— 8 Tsixkenas cynechb
8—12 Jlerkuii cyrauHok
12—16 CpenHuii cyrJmHOK
16—24 TsixKenblli CVrIMHOK
>24 Tnuna
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MAKCHUMAJIbHAS TUTPOCKOMMHUYHOCTDb MOYBbI

Cnoco6HocTb NOYBBI [OTJIOWATh CBOEl MOBEP XHOCTBIO (BHYT-
peHredl W BHeluHeil) napooOpasHyio BOAY M3 aTMocdepbl
B CHJY B3aMMHO-MOJIEKYJISIPHOTO NPHUTSAMXKEHHUS YacTHI NOYBBI
H BOJbl Ha3blBAeTCA THTPOCKOMNHUYHOCTD O MOUBH.
Uewm nousa MesiKo3emucTee, 4eM 6oraye KOJIIOHHbIMU PacblieH-
HbIMH 4YacTHLAMH, TeM OoJjblie IOBEPXHOCTb COCTABJSIOLIUX
€e 4acCTull M TeM GoJibllie OHA THIPOCKONHYHA.

Ilpn HenosHoM HacelmleHHH aTMocdepbl BOASTHBIMH Napamu
(oTHOCHTeNbHAST BJaXKHOCTb Bo3jayxa Menblue 100%) mosepx-
HOCTb MOUYBEHHBIX YaCTHIL He CIVIOLIb NOKPBLIBAETCA MOJIEKY-
JlaM¥ BOJbl, W THTPOCKONHYHOCTb MOYBbl B 3TOM Cjydae fB-
JISIeTCl BEeJUUMHON NepeMeHHOH, 3aBHCseH OT conepXKaHHUs
BoJbl B atMoctepe. B ycnoBuax atmocdepsl, lachilleHHOH na-
pamu Boabl (OTHOCHTeNbHAS BjaxkHocTb Bo3ayxa 100%), mo-
BEPXHOCTb ITOYBEHHbIX YaCTHI| CIJIOLIb TOKPLIBAETCH MOJEKY-
JlaMd BOJbl, H TaKoe COCTOSIHHE BJIaXXHOCTH NOYBBI Ha3blBaeT-
C1 MAaKCHUHMaJdbHOH TUTPOCKONHUUYHOCTDLIO
TOYBHI.

OnpejeneHne MaKCHMaJbHOH THrPOCKOMHYHOCTH
metonom A. B. Hukoaaesa

Ilna onpeneneHHst MakCHMaslbHO# THIPOCKOMUYHCTH HaBe-
CKY BO3JYLIHOCYXOH NOuBbl BecoM npubausutenbHo 10 r, B3s-
TYI0 M3 oOpasia No4Bbl, NPOCEAHHOroO yepe3 l-MUIIHMETPOBOE
CHTO, TIOMEIIAIOT B CTeKJSHHblEe GIOKChl JHAMETPOM OKOJIO 5 cM
u BblcoTolt 3 cM. lpuroToBsenHble HaBecKU MOYBBI U3 KaXJ0-
ro ropusoHTa (C JABOHHOH NOBTOPHOCTBIO) YCTAHABJHMBAIOT
B 3KCHKaTope C HacbllleHHbIM pactBopom K.SO,.

Hna nonyuenuns 100 Ma Takoro pacrBopa tpebyercs 11—15
K,SO,. PactBOop ¢ TBepibIMH KpHCTajjaMH COJH, HaXOAs-
IMicsl B HUXKHEH YacTH 3KCHKATOpa, CO3[aeT OTHOCHTENbHYIO
BJIAXXHOCTb B 3KcHKaTope, Oauskyio kK 100% (98—99%).
DKCHKATOp MJIOTHO 3aKpPbIBAKOT KPLILIKOH, HMITH(OBAHHbIE 10~
CKOCTH KOTOpPOH CMa3aHbl Ba3ejHHOM, U CTaBAT B TEMHOE
MECTO € BO3MOXHO MEHbIUMMHU KoJiebaHUSAMH TeMNepaTyphl. JlHs
yepe3 TpH OIOKCbI BbIHHMAIOT, 3aKpPbIBAlOT KPbILIKaMH U B3Be-
wHBatoT. KOHTpOJIbHbIE B3BelIUBaHH S MPOBOJISIT Yepe3 Kax/ible
2—3 puf, Noka pasHOCTb MeXAy NpeAblAYIIUM H MOCjefyto-
MM B3BellMBaHHeM OyjeT He 6oJjiee ThICAUHBIX JOJIeH rpamma.
[Mocnepuuit Bec NPHHUMAIOT 38 OKOHYATENbHbBIH.
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KoanvecTBo NoOrJIoMmeHHOH BO/bl ONPEESIOT BbICYLIHBAHHU-
em ofpasuoB npu Temneparype 105° no nocrosiHHOro Beca
M BbIPAXKaIOT B NpPOLEHTaX K BECY CyXOil MOYBHI.

OnpepejeHue MakCMMaJbHCH TMrPOCKOMUYHOCTH
MeTtoaoM MuTtuepauxa

Hasecky Bosaywnccyxoif nousst B 30—50 r nomemiaior
B IJIOCKYIO HalKY, BeC KOTOPOIH €O CTeKJSIHHON npuuindgo-
BAHHOH NJACTHHKOH-KpPBIIIKONH H3BecTeH. YallKy ¢ N0OYBOM
NOMelalOT B BaKyyM-3KCHKaTCp.

B sxcuxkarop unaaueator 100 ma 10-npouentHoil cepHoit
KHCJIOTBI, 3aKPbIBAIOT, BbIKAUHBAIOT BO3lyX H MGMEILAIOT B TEM-
H0e MeCTO C MOCTOSINIIOH, MO BO3MOXHOCTH, TeMMepaTrypoi.
Uepes 2—3 15 B 3KCHKATOP MeJJIEHHO BMYCKAIOT BO3AYX U IH-
neTKo# 3aMeHs110T oTpaboTaHuyvio cepuyio kucaoty 100 ma wo-
Boit, 10-nmpouenrtioii. Bo BpeMs 3Tcil 3aMelibl Yallky ¢ NOYBOMH
HYKHO TPHKPBITb CTEKJISIHHOM MJACTHHKONH. DKCHKATOpP 3aTeM
3aKpbIBAIOT, BbIKAUMBAIOT BO31YX H IOMELIAIOT €T0 ONSITh B TEM-
HOe MpOCTpaHcTBO. Yepes TpH 1Sl OCTOPOKHO BMYCKAIOT B
3KCHKaTOp BO3AYX, BBICYIEHHbIH HAll CEpHON KHCJIOTOH, OTKpbI-
BaIOT €r0, 3aKPbIBAIOT CTEKJISHHON MJIACTHIIKOH YalIKy ¢ NOYBOH
¥ B3BEIUMBAIOT. 3aTeM BbICYLUHBAIOT [I0YBY U CHOBA B3BELIHBAIOT.
[To nosyyenHbIM JaHHBIM BLICUMTHIBAIOT MAKCHMAJbH Y THTPO-
CKOMHYHOCTb TOYBbI.

Meroppt A. B. Hukonaesa u Mutuepsinxa jaioT NOUYTH OJ1H-
HaKoBble pe3yabTaTh! (Tabs. 27), Ho MeToa HukosnaeBa npotue,
GoJiee MpPOM3BOJUTEJIEH H Meliee TYNOEMOK.

Bennunna MaxkcHManbHOH FHIPOCKONKYIIOCTH, MO JIaHHBIM
B. A. ®panneccona, 3aBUCHT OT BJIaXKHOCTH TOYBLI Nepej| Onpe-
zenenuem. C yBejuuellMeM CTeleld MNpPeJBAPUTENbHOTO BBICY-
IUMBAHHUS MOYBBI BEJHYHIIA MAKCHMAJbHOH THIPOCKOMHUHOCTH
ee yMenbluaercs. OH comocraBujl BeJIMYHHbI MaKCHManbllOi
FUrPOCKOMNMYHOCTH, TOJIyYeHHble IPH HaChIEl UK B1aroil celpoil
u cyxofl mousbl Haj 10- u 3-mpouenTtHO# ceploll KHCJOTOH,
U CPaBHMJI TNOJIyYEHHblE BEJHYHHbl MAKCHMaJbHOH THIPOCKO-
TIHYHOCTH C BJIAXKHOCTbIO 3aBsijjalisa. Pe3ynbTarthl NOKa3biBaIOT,
YTO BeJHYHMHA MAaKCHMAalbHOH THIPOCKOMHYHOCTH, OMpejeseH-
Has MOJCYLIMBAaHHeM cbipoil mouBbl Hag 3-npouentiol H,SO,,
oueHb OJIM3Ka K 3HAUEHHIO BJIAXKHOCTH 3aBsifaHus. Makcumasb-
Hasi THTPOCKONHYHOCTD, ONpejesieHHas HacbllleHHeM CYyXOH Io-
yBbl Hap 10-npouenthoit HySO,, npu ymuoxenuu Ha smnupu-
4ecKH HaHAeHHblH KoadbdUleHT 1,5 TakxkKe COBNAajaer C BJAaX-
HOCTbIO 3aBsijlaHusl.
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Ta6nmma 27
OnpeneneHne MaKCHMaJbHOH rHrpockonM4HocTH no A. B.

Hukonaesy

H Muruepauxy (mo pamueiM A. B. Hukosnaesa)

MakcHMaNbHast THTPOCKOMHYHOCTD

I'ny6unu (B MpOLEHTAaX K Becy MOYBbHI)
ITouBa 0'363;;;'[:‘3
(B cM) . no
no MuruepiHXy | A.B. HukonaeBy
) 6,42
Kpacnosem 0—10 [ 2,28} cp%}lg(e)e 6,19} cpgn;-lge
6,46 ! 6,60 !
16,19 16,25
- cpejHee cpejiHee
92—102 | 16, 13} 16,14 16,03} 16,15
16,09 16, 16
TyuHblit yuepHO3eM Ha néc- 11,2 11,61
COBHJHOM CYIJIHHKe 0—10 | 11, } qﬁngge 11,58} cgﬁngfe
10 ! 11,63 !
11,24
cpejiHee ! cpellHee
70—80 10 39 10,37 10,81} 11,23
10,23 11,63
CyrauHucThi 3,81 3,71
cepo3eM Ha Jécce 23—30 3,72 cpgz(;ize 3,6 cpgﬂg%e
3,68 ! 3,67
4350 g:?g} cpejiHee ;3;:?/(2)’ cpeiHee
3,72 3,76 3,81 3,77
93—100 gigl} cpejiHee g:gs} cpeiHee
3'70 3,75 366 3,68
2,60 2,52 R
Caetnbift ceposem 0—10 2,54}' epomEEe g,g§} CPIAESC
l) ’
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OnpepesieHe MaKCHMaJbHON THrPOCKONMHYHOCTH
metonom B. A. dpanueccona

Hasecky noussl B 10—15 r ¢ BjaxHOCTbIO Bbillle KO3(PdHU-
IMEeHTa 3aBSIJaHHA NOMEILAIOT B OTKPBLITHI OIOKC M CTaBSIT
B 3KCHKATOp, Ha {He KoToporo umeercsi 100—150 M1 3-npoueHt-
Hoit H,SO,. Dkcukatop moMewiaoT B TepMOCTAT C BO3MOXKHO
MeHbIUMM KojieOaHHeM TeMIepaTypbl. PeryasipubiMu  exe-
JIHEBHbIMHM  B3BEIUHMBAHHAMH  omnpejensieTcsi  yOblIb  BOJBI
B MOYBe.

Habuaionennsa 3a u3MeHeHHeM BJaXKHOCTH BEAYT 10 TeX IOp,
NOKa pasHuIa MeXAY NpelblAyIIHM U MOCJeJYIOUHM BeCoM
Oyner Kosnebatbes B npepenax 0,01 r. Tlocnennuil Bec npuiiuma-
10T 3a OKOHYAaTeJbHbi.

CepI1yIO KUCJIOTY CJIe/lYEeT MEHATD Bliauajie yepe3 Kaxjple 2—
3 NHdA, a jajee, KOrja Bjaa)XHOCTb Oyjer KosebaTbcsi B Mpeje-
nax, 6auskux k 0,01 r,— yepe3 4—5 pueil. Jas opHeHTHpOBOY-
HOH NpHIEpPXKKH, NPH KAKOH HCXOAHOHN BJIaXKIIOCTH TOYBHI CJie-
AYeT ONpeJeiiTh MaKCUMaJbHYIO FHTpocKomuuiiocts mo B. A.
PpaiieccoHy, MOXKIIO HCNOJNb30BATL HHMKENPUBEAEHIIbie [ aH-
ubie (B %):

YepHoseM cymecuaHblii . . . . .. . L ... 12—15
YepHosem cyrnnnucn;m e e e e 15—20
UepHoseM FMHHCTHIA . . . ... 2530
Cepasi jiecocTenHast Tﬂ)KCJIOC)/l‘JlHHHCTaﬂ nousa . 20—25
[Mop3onucras tsaxenocyrIHHUCTAs noysa . . . . 20—25

M3 nauubix, npuBejgentnix B Tabs. 28 (ctp. 114), cnenyer,
yto npemnoxennoiit H. A. Kauunckum kosdpduuuent 1,5 pas
YCTAHOBJIEHUSI BJAXKHOCTH 3aBsiIaHHsi paCTeHHH N0 MaKCHMaJIb-
HOH THUTPOCKONMUYHOCTH BO3JYILIHOCYXOH NOUBbI, OTpejeenHoi
no Muruepsauxy unan 10-npouentnoét H,SO,, naer xopoiuee co-
BIaJieHHe C BJAXKHOCTBIO 3aBsIaHHs, ONpefesenHofl N0 MaKCcH-
MaJibHOfl THTPOCKONHYHOCTH ChIpOfl MOUBbI 11aJ 3-NPOUEHTIION
H,SO, no B. A. ®panueccony.

Beauunna makcuMasbHON THFPOCKONHYHOCTH CPABHHUTEIBHO
3aKOHOMEPHO M3MEHSIeTCsl C H3MEeHEHHeM MeXaHHUYeCKOoro co-
CTaBa MOYBbI, yBEJMYHBASICb OT JIEKHX K TSIXKEJbIM MOYBAM.
Tem He Menee Hago OTMETHTb KoJieOaHHsi B BeJHUYHHE MAaKCH-
MajJbHOH FMIPOCKONHYIIOCTH AJISl OHHX M TeX Ke MOYB MO MeXa-
HHYECKOMY COCTaBy. DTH KoJeOaHHS 3aBHCST OT KOJIMYECTBA
H COCTaBa MOTJIOHIEHIILIX OCHOBAaHHH W PacTBOPUMBIX cOJiel.
CoJIOHIEBATOCTb U HaJMuHe BOJAHOPACTBOPHMBIX COJIEH CHJIBHO
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Ta6anuuma 28

Onpenenenne MaKCHMaJbHOM TFUTPOCKONHYHOCTH no MuTtuepauxy
u B. A. ®panueccony (no nauusiM B. A. dpanueccona)

Makcnumanbhas ru-
IPOCKOIIHYHOCTD (B
NPOUCHTAX K Becy
NOuBbI) BaaxHOCTB
Tay6una 3%/8;!}1&""7{
B3SITHSE (B %), onpe-
Housa 06pasia AxES \ E Aene:fuaﬂ MeTo-
(B cm) £553 S E JIOM 1'POPOCT=
E= g <8 B KOB
g ol = g -
2T mEZcoQ
ERS2 | ebzif
Cna6ocoNoHUeBaThI TJH- 0-—20 11,87 17,11 17,80
HUCTHI YyepHO3eM 20—30 13,66 21,29 20,49
Cna6ocoson1eBaTbiH JH- 0—20 11,69 16,79 17.53
HHCTBIH UCPHO3CM 20—30 13,15 19,86 19,72
Caa6oocosoeablii  TJH- 5—20 11,79 16,19 17,68
HUCTLIT UepHO3CM 20—30 13,08 19,25 19,12

BJIMSIIOT HA BeJIHUMHY MakcHManbHOH rurpockonuusoctd. Ha-
npHMep, B HALIHX ONbITAaX 3acojieHHas IJIMHHCTAasd IoYyBa HMe-
Jla MaKCcHMAJIbHYI0 rHrpockonuuHoctb 27,0%, nocsie NpoMbIBKH
MaKCHMalbHas FUTPOCKONUYHOCTb STOH MouBbl Gbiia yixe 14,4%.
3acoJennblii TSKeJbIH CYrMHOK 1O NPOMbIBKH HMMeJ THrpo-
ckonuuHoetb 16,5%, a nocse ypasnenus coneit —6,7%.

ONPEAEJIEHUE KO3®OULMEHTA 3ABSAJAHUSA PACTEHUN
METOAOM nPOPOCTKOB

HaunGonee pocroBepible (GHosnornyeckHe) cnocoCbl onpeje-
JleHusl BeNHUMHbl Ko3ddhuLYeHTa 3aBAlaHUsl OCHOBaHbl Ha TOM,
4TO BblpallleHHble B KaKOM-JHOO COCYyAe pacTeHHsl OCTaBJsioT
6e3 yBiaxieHus MOYBbI 0 NOSIBJIEHUS MepBblX IPH3HAKOB
yCTOHUYHMBOrO 3aBsilaHHsl pacTeHHH.

Meton npopoctkoB, paspaboranubiii C. M. Jlonrosbim, cBo-
qUTCs K caenyiotiemy. BepyT antoMunueBblil 6loKke BeicoTOH 60—
70 MM ¥ avametpoM 35—40 mM. B Orokc momemarT Takoe KO-

114



JIUYECTBO MPOCESHHON Yepe3 MHJJIHMETPOBOE CHTO IMOUBHI, KO-
TOpOE 3amnoJiHseT ero noutu fosepxy (40—60 r). B Giokc fo 3a-
CHINKH NOYBbl HEOGXOAHMO BCTABHTbL BepTHKAJbHO OTPE30K He-
IIMPOKOH CTEKJHHOH TpyOOUKH, UTOOLI OH BBICTYNIAJ Ha O MM
Haj GlokcoM. dra Tpybouka observyaeT yBjaKiueHHe MOYBbl NPH
nosuBe (BO3JYX M3 HHMXKHeH yacTH CTakaHuMKa uepe3 TPYOKY
JIETKO BBIXOJUT HApYXKYy). 3aTeM MPOH3BOJSIT NOJHB MOUBbI, HO
0e3 H3JMIIHErO IlepeyBJaXKHEeHHs], TaK KaK 3TO 3aTPYAHAET
pasBuTHE pPAaCTEHHH M Ja)ce MOXKeT NPHBECTH K 3arliHBaHMIO
CeMSIH.

[Tocsie aTOTO B MOYBY BBHICAXKHBAIOT 5—6 NPOPOCLIHX CEMSAH
siuMelst (TUMEHb HCMOJIb3YyeTCs MOTOMY, YTO LIMPOKHE JIMCTbS
MOJIOJBIX pacTeHHil sTUMEHS [aloT BO3MOXKIIOCTb JIerKO OOHa-
PYXHUTL Hauajio 3aBsjauuns pacrenuit). Jlo nosipsenus BCxo-
JIOB BCe GIOKCHI /il NPEJOTBPALIEHHS H3JHIIHErO BbIChIXAHHS
MOYBbI N0JIE3HO TMOKPBITh KYCKOM KapToHa MJM MioTHOH Oyma-
rof.

[ocne nosiBienns BCXOJOB B KaXKAOM OIOKCE OCTaBJsIOT
[0 TPH PacTeHUs U fepKaTr GIOKCL B XOPOLIO OCBELIENIIOM MO-
MellleHHH (HO He Ha TPSIMOM COJIHEYHOM CBeTy, 4ToObl mpejo-
TBpPaTUTb BBHITATHBAHHWE pacTeHHil).

Korna BTopoii JIMCT MOJIOj(bIX pacTenuii 6yaer Gosiblle nep-
BOTO (Ha yTO Tpebyercs lefeu iBe), KOPHU pacTelui, Kak mo-
Ka3aJ¥ OMbIThl B CTEKJSIHHBIX COCYAaX TOTO Xe pa3Mepa, yiKe
TMPOHH3BIBAIOT U OIJIETAIOT BCIO MOUBEHNYIO NPO0Y, H pacTeHHs
TOTOBHI K OMBITY, ¥YBJIAXHSIIOT OYBY NOCJE/AIIHE pa3 u 3aiuBa-
IOT ee MOBEPXHOCTb MOYTH 3aCThIBaIOMIeH (4TOOHI He O2Keub pacTe-
Huil) cmecbio U3 4 uyacreil napaduHa H 1 4acTH TeX1IHYECKOro
BasesunHa (110 Becy). OtBepcTHe CTeKJNsTHHON TpyOOUKH 3aThiKa-
I0T BaTo#.

O6paGoTantble TakuM 06pa3oM GIOKChl C pacTelHsiMH NoMe-
IAI0T B 3aTeHeHHOe OT NPSIMOro COJIIeUYIIOTO CBeTa MeCTo H
OCTaBJIAIOT TaM JI0 MOSABJIEHHS IepBbiX MpPHU3HAKOB 3aBf-
JaHus.

[Tpu ocMoTpe, KOTOpBbI NMPOBOAHTCA yTPOM, JHEM M Beue-
POM, OTOMPAIOT GIOKCHI C MOHHKLWHMH (MOABAAAIOIHMH) JIUCTbS -
MH U TOMEIAlOT MX B KaKOH-1M60 MJIOTHbIA AIMK C BJIaXHOH
aT™Moc(epoH.

Jlnst 3TOr0 B UMK CTABSIT LUMPOKHH KPUCTAIH3ATOP C BO-
JOM MJIM CMOYEHHBIMH OMHJIKAMH; Ha JIHO SIIIHKA MOXKHO BMECTO
5TOrO MIOMECTHTb CHJIbHO YBJIaXKIielHbie ONUAKH HIH MoX. B Ta-
KOM T10J103KeHHH BIOKCbI OCTaBJISIIOT Ha HOYb. Ecni K yTpy pacre-
HHSI BOCCFAHABJMBAIOT TYProp CBOHX JIUCTbeB, TO UX BHOBDb IO-
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MeLAIOT 11a HECKOJbKO 4acoB 1ia OTKPHITOE MECTO, J0 MOsiBJie-
IIHS NIPU3HAKOB 3aBfilaHusi, Nocje 4yero OHOKC C pacTeHHSMH
OTATb MEePEeHOCST B 3aTEHEHHYIO KaMepy C HaChIeHHOH BOps-
HbIMM TIapamu aTMocdepoll aJs OmnpejesieHUsT YCTOHUYMBOCTH
3aBSIlaHHsi, KOTOpPOe CUMTaeTC JOCTHIHYTbIM, €CJH pac-
TEHHs] B TeYeHHEe 1I0YH He BOCCTAHABJHBAIOT TYProp CBOUX
JINCTbEB.

Korna cocrosiiine ycToHuMBOro 3aBsianusi pacTeHHil Jo-
CTHTHYTO, B TeX e OIOKCaxX ONpeJesisiiOT BJIaXXHOCTb MOYBHI.
Jns 3TOrO0 M3 HUX M3BJIEKAIOT NOYBElIBIH KOMOK, YTO YAAeTCs
JIOBOJIbHO JIETKO, TaK KakK MOYBa NP HCCYLIEHHH ee KOPHSIMH
pacTeHHst HECKOJbKO yMeHbluaeT cBOil o6beM. Bepxuiolo yactb
nousennoro obpasua BeicoTol 1—2 cM BMecTe ¢ mapaduHoBoO
KODKOH M OCTaTKaMHM CeMsili YAassIoT; BCIO OCTaJbHYIO MIOYBEH-
HYIO IPOOY KPOLLAT H BBICLINAIOT B TOT Xe OIOKC, B KOTOPOM H Ofl-
pe/eIsSIioT BJIAXKHOCTb.

Onpefeneiine BJaxKiOCTH YCTOHYUBOrO 3aBsigalusi OCYLLECT-
BJISIOT B NATH NoBTOpHOCTAX. CpeiHee 3HaUeHHE BJIAXKHOCTH U3
BCeX MNATH MOBTOPHOCTEH M ABJSETCH NOYBEHHOH BJIAXKHOCTBIO
YCTOHYMBOro 3aBsifaliisl pacTeluid, WM NPOCTO BJIAKHOCTbIO
3aBsiaanusl. ’

MoxHo ynorpebssitb cocyibl M GOabLIMX pa3MepoB (yaii-
lble CTaKatbl, 1le6osbline KoHcepBHble 6auku U T. 1.). Ha crek-
JIsTHIIble COCYAbl 11€06XOANMO CesiaTh LMJIHIIPUUECKHE YeXJbl
U3 cBeTOHenpolinuaeMoll 6ymaru. [loBepxHOCTb MOUBBI B TAKHX
COCyAax MOKpbIBAIOT nponapaguHHpOBaHIILIM KapTOHHBIM KpY-
XKOM C NfiTbio-ceMblo 0,5-caliTUMETPOBLIMH OTBEPCTHUSIMH J1J15
nocajiky ceMsiH. B KaxJi0e 0TBepCTHe BbICAXKHBAIOT 110 /IBA XOPO-
IO NPOPOCIIMX CEMEHH, NocJle NOABJIEeHH BCXOJI0B OHO pacTe-
nue ypansiror. PasBuTve pacreuuil B 3THX cjaydasix NpojoJ-
)Kaetcsa o 3—4-ro gaucra. [lapadunoBo-BasenuHoBoil cMme-
ChIO 3a/IUBAIOT TOJIBKO 3a30pbl MeXJy KPYKKOM H CTeHKaMH
COCYJOB 1 OTBEPCTHSA C pacTeHUAMH.

YcToiiuMBOCTb 3aBAlaHUsI, KaK U B IepBOM CJlyvae, olpejie-
JISIIOT TIOMellleHHeM pacTeHHsi B ALIMK C yBJaXXHeHHOH aTMocC-
tepoii.

M3 kaxporo cocyaa nouseHlible Npobbl AJsl ONpefeseHHs
BJIAXKHOCTH OepyT C ABOHHOI MOBTOPHOCTbIO, BCJIEJCTBHE UEro
UHCJIO NIOBTOPHBIX COCYJIOB MOXKET ObITb COKPALEHO /10 YeTbpex
HIIM JlaXke Tpex.

3anuch NOJyYEeHHBIX Pe3yJbTaToOB ONpejiesieHHs! NOoUBelHON
BJIaYKHOCTH B MOMEHT HAacTyMJIEeHHS YCTOHUYHMBOTO 3aBAJAHHSA
pacTeHuii ypo6i0 npoBOAUTb NO ciepyloueit gopme.
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MecTo onpeneJieHus
CemeHa BbicaKeHb! (faTa) INocne guuit noaus (nara)
Ycrofiunsoe 3assifanne (AaTta)

Yucno U COpT pacTeHuit Onpefiensan _
Pox u obvem cocyna

Buaaxknocth 3aBsipaHust (B %)

XapaKTepHCTHKA NOYBEHHOT'O
obpasua (Ne paspesa, Ha3Ba-
HHe TOUBbl, TJTyGMHA B3sITHSI

o6pasua ¥ T. 11.) 1 1 1 v v cpeninee

NOBTOPHOCTH

ONPEAEJEHUE 3KBUBAJIEHTHOM BJIA)KHOCTU MMOUBbI

DKBUHBAaJEHT BJAaXHOCTH IOYBB — 3T0
Bbipa)KeHHOe B IpPOLEHTaX OTHOLIEHHe Beca BOJAbl, KOTOPYIO
NoYBa yJep:KUBaeT NP BO3JeHCTBHH LEHTPOOEXHOH CHJIbI,
B 1000 pa3 mpeBblluaionieil rpaBUTallHOHHOE YCKOpeHHe, K Be-
Cy CyXOH MOUBHI.

CC/M NOJIBEPTHYTh BJIAXKHYIO MOYBY UEHTPU(YTHPOBaHHIO,
TO OHa CHayaJja GyJeT OTAaBaTb CBOGOJHYIO BOAY, a 3aTeM yxe
HEKOTOPYIO 4acTb (PU3HUECKH CBsi3aHHOM BOAbl. OnblTaMu ObLIO
YCTaHOBJIEHO, YTO TPH HEHTPU(YTHPOBAHHM C YCKOPEHHEM,
B 360 000 pa3 mpeBHILAOLMIUM TPABUTALHOHHYIO MOCTOSHHYIO
(g=981 cMm/cek®), U3 MoYBLI yjanseTcs NPAaKTHYECKH BCsA BOAA,
KpoMe BOJbl, COOTBETCTBYIOLIeHl MakcHMaJbHON THIPOCKONHY-
nocru. Ilpn uentpudyruposanuu c yckopenueM 50 000—
70 000 g B mouBe oCTaeTcs Boja, COOTBETCTBYIOLAS MaKCHMaJlb-
HOHI MOJIEKYJISIPHOH BJIarOEMKOCTH.

BBuay TexHuueckodl TPyAHOCTH TpPUMEHEHHS CTOJb CHJib-
HOro UeHTPU(YTrHPOBaHHUsI, B MNpPAKTHKE NPUMEHSIOT LEHTPH-
dyruposative ¢ yckopenueMm 1000 g B Teuenue 40 mun. OueBUA-
HO, UTO MOCJIe TAKOTO LeHTPU(YTrUpOBallUs B MIOYBE OCTaeTcsl He
TOJIbKO BCSl (DU3HUCCKH CBsi3aHHas BOja, HO M 4acTb CBOOOJ-
HOM. 3Ty OCTaBLIYIOCA BOJAY M Ha3bIBAIOT SKBHBAJIEHTHON BJIaX-
HOCTbIO TOYBHI.

3HaveHHe 3KBUBAJIEHTHOH BJaKHOCTH IOYBBI, IO JaHHBIM
aMepHKaHCKHX HccaefoBaTesiell, OyeHb OJM3KO COBMajiaeT ¢
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BJIaXHOCTBIO MOYBLl, COOTBETCTBYIOLIEH NpefesbHOH BiaroeM-
KOCTH MOYBHI.

Befimefiep n 'eipuKkcoH NpUBOAST SKCNepUMeHTaJbHBIE laH-
Hble, XapaKTepH3YIOLUIHe OTIIOLIeHHe MeXJy NpefenbHOH BJja-
FOEMKOCTBIO 1 SKBHBaJIeHTHOH ByiaxkHocTblo. [TpuBenenubie nund-
pbl MOKa3bIBAIOT, YTO 3TO OTHOLUEHUE JJ151 BEPXHHX I'OPHU30HTOB
nous GoJibllle eJMHHUIIBI, YTO BIOJIHE COOTBETCTBYET NOBbILIEHHON
BeJIMYHHe NpefieibHON BJaroeMKOCTH JJisl BEpXHEro cjos nod-
Bbl; HUXKe 3TO COOTHOlleHHe Gojiee uau MeHee GJHM3KO K efu-
HHLE.

Cratucriyeckoil oO6paGOTKOH pe3yJibTaTOB MHOTOUYHCJEH-
HbIX ONBITOB YCTAliOBJEHO, YTO 3HauyeHHe SKBHUBAJEHTHOH
BJIAXKHOCTH NOUBbI, jejentoe Ha 1,84, naer npubaHXKeHHYIO
BeJIMUUHY KO3(pdHUHeHTa 3aBsIJaHHus.

Onpepenenyie 3KBHBAJIEHTHON BJIAXKHOCTH NOYBBI MPOU3BO-
AWTCA Ha CTaHJapTHBIX LeHTpudyrax. Beuay Toro, uro onpe-
JeJisieMasl BeJMudHA 3aBUCHT OT Beca B3ATOH MOYBBI, TOJLIHHBI
ee CJI0sl U TPOJOJIKUTENILHOCTH 1leHTPH(YTrupoBanus, HeoOXo-
IHMO ISl TOJIYYeHHsI CPaBHHMbIX pe3yJbTaTOB CTPOTO TpH-
JIepKHBaTbCsl  ONpefesieHHOH MeTOJHKH.

MeTonuka onpefejeHnsi 3KBUBAJEHTHOH BJAXKHOCTU MOUBbI
Ha cranpaptHoit uedtpudyre. BosayumHocyxyo nousy npoce-
MBaIOT yepe3 2-MHJJIMMETPOBOE CHTO M OepyT M3 Hee HaBECKY
B 30—31 r. HaBecKy mouBbl NOMEWAIOT B ClELHANBHBIH NATPOH,
npeacTaBasonnil coboil UYeTbIpeXyroJibHYI0 MeTaJJIH4ecKylo
KOPOGOUKYV C CETUATHIM JIHOM (IHO Mepes 3arpy3Koi nousoi Tiia-
TENbHO MOKPBIBAIOT YeTHIPEXVIOJNbHBIM JIUCTOM (HJIBTPOBAJIb-
HOll 6ymaru). JIerkuM NOCTYKHBAHHEM JOBOJAAT TOJILMHY CJOS
nouBbl B KOpoGouke 0 1 cM M 3aKpbIBAIOT ee KpbIIKO#. Takum
Ke 00pasoM 3anosiHsioT ¥ Apvrue kopoOouku. IloarotoBseH-
HYIO CepuIo KOpoOOUeK CTaBSIT B KPUCTAJJIH3ATOP HJIM YallKH,
HamoJiHeHHble BOJOH cjoeM 2—3 MM, JJis HachlleHHs el Nod-
Bol. B kpucTananzatope 1HeoOXONHMO MOANEPKHBATb NMOCTOAH-
Hblll cyiofl BoAbl. Hachlienne npojosKaoT 10 TeX Nop, Moka
NOBEpXHOCTb 06pa3na 1e 6yJeT NOJHOCTLIO VBJAXHeHa, ToCHe
4ero NaTpoHbl BbIIIMMAIOT W3 BOJAbI U OCTARJSIOT Ha HECKOJbKO
MHHYT AJI5 cTeKanus H36bITOYHOH BO;Ibl. 3aTeM NATPOHbl yCTa-
HaBJIMBAIOT B LENTPUYTY U B TeueHHe 5 MUH. JIOBOJAAT ee CKO-
poctb 0 2400 060pOTOB B MHHYTY, UTO JIaeT YCKOPEHHE CHJIbI
Tsixkectd 1000 ¢ C momenTa ycratioBsienusi yKa3alHoi CKOPOCTH
00pasiyl MoJBepraioT HeHTpUdyrupoBanuio B teuetne 40 MuH.,
MOTOM 3aMeJITSIIOT X0/ UeHTPHMVIH B TeueHHe 5 MHH. U OCTaHaB-
JUBalT ee. BriHumaloT kopoGouku, GepyT lwnatesieM Ha BCK
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ray6uHY cj10s1 TouBbl B Kopo€ouke npcby BecoM 20—25 1 pais
onpefesenust BJAaXHOCTH, 3aTeM KJIaJyT ee B NPeiBAPHTENLHO
B3BelleHHblH OIOKC M ONpeJeIsioT BJAAXHOCTb BbICYLIHBalIHEM.

Kosdpduuuenr 3assipanus (W, ) noacuuThiBaloT no gopmy.e:

3KBHBAJIEHTHaaA BJAXXHOCThb
Wi = 1,84 :
’

3anuch pe3yabTaTOB OnpefeieHUs SKBUBAJEHTHOH BJAAXHOCTH

;
S w ' < '
Se £ e~ (24

s g a3 ¢e 2 2.8 | I
g B S eu ] Ao~ RS E%q B
] X © el + 5= £ 55~ &5
22 2 « s s~ I/ .8 504 SH3
'=8 © o Q- &=~ =3 85 o 7S
o < © 9S> <Y =0 X0 Sar
Z o P4 = —=e8l ~3a Coe O Moo




[nasa V
BOAOIMPOHULAEMOCTDb TMOYBbI

B npouecce rpaBHTALHONHOIO JBMXKEHHSI MNOCTynaromei
C TIOBEP XHOCTH MOYBbI BOJbI 110 NIOpaM MOYBLI CI€YEeT pa3aniarthb
Ase (asbl: dasy BOUTHIBaHUA H a3y ¢GHIbTPALHHU.

[fon BiuTH BaHHUHeM MOHHMAIOT MNOCJAEAOBAaTENbHOE
3anoJiHeHHe NpocavuBaloueicss BoJoH cBOOOAHBIX MOP GUIBT-
pyoweil Tonmy noussl. JBHKeline BOXBI NPOHCXOAHT MOX BJIH-
AlHMeM TpajieHTa Hanopa M MNoJ BJAMSHHEM CHJ KaNHJJSPHbIX
MEHHCKOB, BO3IHMKAIOUMX Ha IpaHuUe CMauuBaHUs U JeHCTBY-
IOIHX B Ty e CTOPOHY, T. €. BHH3.

[londunbTpanueidl NOHUMAIOT BUKEHHE BOJALI BHH3
Mo mopam IOYBbI, YK€ COBEPLUEHHO 3anoJiHeHHbIM Bojoil. OHo
NPOHCXOAHT TOJBKO MOJ BJMSAHHEM rpajuveHta Hamnopa. Has
JallHOM ToMIIM MOuBLI 1Havasno (a3bl GHIAbTPALHHN ONpejenseT-
Csl MOMEHTOM, KOTJ[a BOJIa [laYHHAaeT BbITEKATh H3 3TOH TOJIIIH.

CKOpOCTb BMUTBIBAHHS, TAK XK€ KaK H CKOPOCTb QHJIbTpPALUH,
BecbMa M3MellulBa BO BPEMEHH M 3aBHCHT MpexJe BCero oT us-
MeleHHs JJIMHBI NYTH B pa3iible MOMEHTbl BIHTBIBAHUS U OT JIU-
HAMHYHOCTH BO BPEMEHH arperaTtHoro COCTOSIHHA (HJIbTpYIO-
el nousenHoi Maceol. [ToaTomy npouecce! BNHTbIBaHHS U QUIb-
TpalUMH BOJbl XapaKTePHU3YIOTCH HEKOTOPbIMH KpHBbIMH. [as
NONyYeHHs TaKHX KPHUBbIX B JaOOPaTOPHbIX OMNBITAX MOXKHO
Opathb:

JHCIIEPCHYIO CHCTEMY HEM3MEHHOTO arperaTiioro COCTOSHU—
Necok TOH HJAW HMHOH KPYMNHOCTH;

CHCTEMY H3MEHYHBOTO arperaTHOro0 COCTOSIHHSl — CYIJIH-
HUCTYIO NMOUBY TOH WJH HHOH CTeNeHH CTPYKTYPHOCTH.

B kauectBe (uabTpYyIOWEH XHUAKOCTH MOXKHO B3fITb BOAY
WJIH CcOJIeBOIl pacTBOp, KOTOpble B TeueHHe ONbITA MOXKHO 3a-
MeHsaTh ApVr ApyroM. Bapbupys Takum o6pasoM, MOXKHO MO~
JNYYUTb KPHUBbIE BIHUTHIBAUMA M KpHUBble (UIbTPALUH pa3jiny-
nbIX TUNOB. KpuBble BIUTHIBAHUS U KPHUBbIE (UIbTPALKH B J1a~
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60paToOpHH BLIYEPUHBAIOT 10 JaHHBIM ONbITa, TPOBEJIEHHOTO C KO-
JIOHKOH, 3anoJiHeHHOR H30paHHbIM MOYBEHHBLIM MaTepHaJioM

HUJIA Ha MOHOJIHTE.

BIMMTBIBAHUE U ®HJIbTPALIMSA BOJbl B HECBI3HOM MOYBE
HAPYIIEHHOI0 CJIO)KEHUSA

OmnbIT C KOJOHKOMH MOYBbI HapYyLWEHHOro CaoXKeHud OCyllecCT-
BJISIETCA CJIEYIOLIINM o6pa30M. Cynecqaﬂy}o WK NecCYaHyto 1o4-

BY, NpOCesiHHYIO0 uepe3 1—3-MuJIH-
MEeTpOBO€ CHTO, 3arpyXarmT 1O Bbl-
cotbl 15 cM B CTeKJSIHHBbIH LHJHHAD
JHaMeTpoM 4—>5 CM C CeTYaTbIM JIHOM,
KOTOpPOEe  MNPHKPBIBAIOT  KDYXKKOM
¢unbTpoBanbuoil 6ymaru. Ha napyx-
HOHl CTOpOHe LMJHMHJIpPA BePTHKAJbHO
HaKJ/EHBAIOT TMOJIOCKY MMJJIHMETPO-
Boll OGymari.

3arpy3ky nNpOHU3BOJASIT C TaKHUM
pacuetoM, 4yToObl MJOTHOCTb NO BCe-
My 3anogHeHiioMy oObemy Obla pas-
HOMEpHOH U O0ObeMHbIl BeC IOYBbI
paBHsiica  npHOaM3HTENbHO 1,4—
1,5 r/em3. lnst nosyuenus paBHomep-
HOH MNJIOTHOCTH IOYBBI LHJHMHAP He-
06X0UMO 3arpyatb MOCJIOHHO (cJ10-
SIMM [PHMEPHO MO 3 CM) C Jerkoi
yTpaMOOBKO#. 3aTeM H3MepSAIOT 06b-
eM HachilaHHOH NouBbl (BbICOTA A M
IvameTp uuauHipa d) H ee Bec (nps-
MbiM B3BeinuBanueM). [lpuusiB cpen-
HUI N JlaHHOH TIOYBB! YJesbHbIH
Bec, HeOOXOAHMO BbIUHCJHUTb ee
CKBaXHOCTb.

TIpuroToBneHHBlll LHAMHAP C TIOU-
BOH yCTaHaBJMBAlOT Ha BOPOHKe
(puc. 18), KoTOpylO JO TMNOJIOBHHBI
BbICOTHl HAaMOJIHAIOT TajbKoH HJIH
KPYNHbIM MNeckoM aas obecneyeHus
ycrofiuuoctdt  uuaunapa. lununap
¥ BODOHKY VKPENJAIT Ha LITaTHBe.

Puc. 18. ¥YcranoBka ans
W3yuyeHHs1 BNUTHIBAaHHS H
GHABTPALlMH BOJHI.

TloBepxHOCTb MOUBbI MOKPBIBAIOT KPYXKKOM (DHJIbTPOBaJb-
HOM OymMaru Wau TPHCHINAIT IPyOLIM {ECKOM (CloeM OKOJIO
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1 cm). Hap KoJloHKO ycTaHABJIHBAIOT NOCTOSIHHBIH HAMoOp BOJbI
B 2—3 cm. [as 3TOro HanoJHAOT BOJOH MepHbIH LMJIUHAP HA
100—150 Ma 4 CTaBAT €ro BBepX JHOM Tak, 4TcObl Kpas Oblix
Ha 2—3 cM Bbillle IOBEPXHOCTH MOYBLI B KoJloHke. [Jocae ycra-
HOBJIEHHSI Harnopa Bojibl 6ymMary y6HpaloT ¥ 3aMedaloT BpeMsi Ha-
yana BnuthiBaHus. [loJl BOPOHKY CTaBfIT CTakaH JJis yueTa
dunbTpyloweics BOJHL.

C mMoMmenTa Hauasa onbiTa yepe3 Kaxjple 5—10 MuH., cMOT-
psi 10 GbICTPOTE BMHTbIBAHHSA, NPOBOAAT OTCUET PAcXOAa BOAbI
0 MOHUXKEHHIO €ro rOPH30OHTA B MEPHOM LHJIHHJPE H OJHOBpe-
MEHHO 3aNHChIBAIOT ryyOWHY npoMauuBaHusd. Ilo MoMeHTa moO-
sIBJIeHHs] QUIbTPATA B HHXKHEM KOHIle TPYOKH (3TO KoHell (hasbl
BIUTbIBAHUsI) HEOOXOJAUMO NPOBECTH HE MeHee MATH OTCUETOB
pacxofa Bojbl ¥ rayGHHBEI npoMauuBauus (Taba. 29).

Ta6auga 29

Oduuin | [oeRne Pacxon | p e s
IToyBa (E&e"“"") p;(c));:;x HOTO c[‘)eqe- P.!Sﬂg,p ;g;“’; 12;'2 Kosdduunenr
@B |G| | 7 G8?| mra
Jlerknit cy- BnurboiBanue Vsnur
TJIMHOK

3 60 20,20 2,0 2,97 0,990

10 98 20,20 2,0 4,85 0,485

14,5 117 20,20 2,0 5,79 0,403

19,5 137 20,20 2,0 6,78 0,348

24,5 154 20,20 2,0 7,62 0,311

29,5 165 20,20 2,0 8,17 0,277

34,5 182 20,20 2,0 9,00 0,261

39,5 196 20.20 2,0 9,70 0,245

44,5 208 20,20 2,0 10,20 0,232

49,5 220 20,20 2,0 10,90 0,220

dunprpauus npu J=1,165 Ky

59,5 224 20,20 2,0 12,10 0,189

99,5 328 20,20 2,0 16,30 0,152

114,5 373 20,20 2,0 18,50 0,150

134,5 409 20,20 2,0 20,20 0,140

[Tocne Havana ¢uabTpanMM HAMOp BOAbl Hajl KOJIOHKOM
HeOOXOJAHMO NOJJIepKHBATh HA TOM XKe ypOBHe H (HJbTPa-
IIMOHHBIA pacxof onpefenuTb 5 —6 pa3 TeM xe cnocoGoM.

PesynbraTel Habniopenuss 06pabaTbiBaloT CJEAYIOUMAM 006-
pasoM. Jlnisl Kax/0rQ MHTepBaJia BPEMEHH BBIMHCAAIOT Cpefls
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HIOI0 CKOPOCTb BIHTHIBAHMSI H (DUJbTpPAlMH MO (opMmy.e:
Q
ch:S_t CM/MHH,

rie Q —pacxox BOAbl (B MJ), 3aMepeHHblHi B LUJHHApE 3a
Bpemsl [ (B MHH.)
S —nJowanb ONBITHOrO LHJAHHApA (B cM2).

=

Bnumo/ﬁaﬁue CDU/Iampat(wI

L
Y/} 20 30 40 50 60 70 80 90 100 110 120 130 140
Puc. 19. Kpusble BOHUTHIBAaHHA H (QUABTPALHHU.

] ! L tmur

M3 cpeanux ckopocTeil BBIMHCJAIOT /ISl KaJAOTO HHTEp-
Baja BPEMEHH CKOPOCTb BIIMTHIBAHHA U KO3D(DHUIUEHT (DHIBLT-
paunuu Venur ¥ K(p

[Tonyyeunsie Benuunubl Viypyr W Ky HaHOCST Ha KOODJH-
HATHYIO CeTKy, TJe MO OCH OpAMHAT OTKJAAALIBAIT Vggur
1 Ky, a mo ocn abenuce —Bpems. [lo nonyueHHbIM TOuKam
NpOBOJAT MJaBHYI0 KpuByto (puc. 19, A).

Benuuuna ckopocTH BNUTBIBAHUA Vgnur B JIO60H MOMEHT
BpeMeHH ! cBf3aHa C BeJIMYHHON HauaJbHOro Koacpq)mmma
dunbrparuu Ky, caeryownM Bolpaxenvem (no A. H. Ko-

CTAKOBY);
T
Veour = Kdao (7 >a '
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rae Vsnur — CKOpPOCTb BIHTHIBAHHS B MOMEHT BpPEMEHH f;

K, — nHavanbhblii Ko3pQuuuenT PUIBTPAUKH O Hapcu;

T — moMeHT Hauana (puabTpaLHUy;
@ — 1oKasaTeJb CTeNeHH, XapakTepH3YMOIHH JuHa-

MHKY CKODOCTH BIHTbIBAllHSA;

{ — BpeMsl OT HayaJa OfbITa.

B npuBeieHHOM BBIPaXKEHHH a ONpPeJeJsioT rpaduyecKH.
I'paduueckuit cnoco6 onpepenenus a. Ha muanumerposoii Gymare

MO OCH OPJAMHAT OTKJAAbIBAIOT JOrapu(Mbl CKOPOCTH BINUTHIBAHUSA, a N0
ocu abcumcc Jgorapudmbl speMenn Yepes mojyueHHble TOUKH NPOBOASAT

05t

T-0t-050, =50

a1
o 070203 04 05 06 6708 49 10 17 1213 14 15 16 17
0,2
03
_0,[‘
05
fo,s

lg

lgt

=050,

Puc 20 I'pagiuueckoe onpejeienie a

NpsIMYIO IO MepeceyeHNsl ¢ ocblo opAnHAT. TaHreHc yria HakJoHa nps-
MO# K ocm abuucc naeT seanunHy a M3 ueprexa (puc 20, A) BuzmHo,
uTo a papusercsa 0,5 MoXKHO TaKXKe onpefenuThb «, OTKJaAbIBast Ha MUJ-
JIUMETPOBOH 6ymare 1o OCi OpJMHAT JOrapH(Mbl PacXoi0B BOALI, a MO
ocu abeuucc norapudmbl BpeMeHn Yepes nosyueHHble TOUKH NPOBOAAT
npsiMylo 10 nepeceucHst ¢ ocblo opaHHaT OTpe3ok OT TOUKH Mepeceye-
HHS NPAMOIl C OCbI0 OPAMHAT AaeT JorapudM CpelHEro pacxona BMH-
THIBAHHUSI 34 MEPBYIO €AHHHUY BPeMeHH (MUHYTY), a TaHTE€HC YrJaa Ha-
KJIOHa MpPsIMOH K ocu abcuuce — BeauunHy (l—a),
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W3 pucyHka 20 BUAHO, UTO TAHTEHC yrya PaBeH 0,5, cacnoBaresbHO,
1—a=0,5, otkyaa a=0,5.

[To paHHBIM MPSIMBIX OTCYETOB OGBEMOB BIUTAaBIUEHCS BOAbI
3a pa3ible HHTePBAJbl BpeMellH CTPOsIT KyMYyJISLHOHHYIO (cym-
MapHyl0) KpuBYI0 o6bema BnuThiBanus (puc. 19, b). Ara KpH-
Basi, NepeuncjenHasi B KyOuueckHe Merpel Ha | ra, rokasbl-
BaeT, CKOJIbKO BPEMeHH TOJIHBHAS BO1@ JI0JIKHA HAXOAHTBCA Ha
noJie AJs TOro, uToObl B MOYBY BNUTajach 3ajatiias NOJHB-
Has HOpMa.

BIUTHIBAHUE U ®WJIbTPALIMS BOJbl B CBA3HON MOYBE
HEHAPYIWIEHHOI0 CJI0)KEHHSA

OnbIT NPOBOJNTCS HA LUHJIHHAPIYECKOM MOHOJIHTE CYTJIHHH-
CTOIl MOYBbI, KOTOPbIH BbIPE3aIOT HOXKOM H3 HMeloLlerocs obpas-
1a HeHapyUEHHOro CJoxe-

HUA.
MononuT ¢ GOKOB OMH- |-— — _— — | /iapagunodan
TYIOT MapJieBblM  OHHTOM,  [rrrsrrrrirml CMelh

cjerka nponuTaHHbIM MHHE-

Maman enuna
paJjbHbIM MacJoMm, U 11apa- -

¢unupytor. Ilapadunupona- Tponapagunupo-
HHUe 3akJilouaeTrcsi B IOrpy- = Bannond Gunm
»KeHHH 3a0HHTOBANHOIO MO-

HOJMTA B pacllylaBjeHnyio ~Lpynm

cMech  napaduHa, BOCKa,
KaHuGOJH H CMOJbI, B3ATbIX
B cooTHoleHusix 4:3:1: 1.
DTH BelllecTBa pacTaljHba-
IOTCSl TIOpO3Hb, TIOCJE Yero f
cauBatorcst BMmecrte. [lorpy- 7 /
YKeHHe TPOU3BOJAAT HECKOJIb-
KO pa3 — Iepej OYepefHbIM
NOrpy»KeHHeM CMechb Ha Mo-
HOJIUTE JOJIXKHa 3aTBepJieTh.
¥ sanapaguHHPOBAHHOIO
MOHOJINTA Cpe3aioT BepxHioo Puc. 21 3anapaduHHpOBaHIIbl i
M HUXKHIOIO YacTu JJas obHa- MOHOJHT.
eHUs TOUBbI.

Ha MOHOJNT HajeBaloT IUJAHIIP U3 OLLMHKOBAHIIOTO XeJe3a
WM napadMHEpoBaHHOTO KapTona (puc. 21). 3a3op Mexay MOHO-
JINTOM M LMJHHPOM 33JIeJIbIBAIOT BJIaXKHOH NepemMsToil riunoi,
HO MpH TOM B BepXHell yacTu 3a30pa JI0JIXK1ia OCTaTbCA KaliaB-
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Ka, KOTOPYIO aKKypaTHO 3aJjliBaloT pacnJjaBjeHHON mnapadu-
HOBOH CMechIo.

[oarotoBnenubiil TakuM 06pa3soOM MOHOJIMT YCTaHABJIHBAIOT
Ha BOPOHKE HJIM MOJJI0He U3 OLLMHKOBAHHOTO XeJjle3a C OTBepCTH-
€M TaK e, KaK 3TO jeJlaeTcsl B NpefbiyileM onbiTe. B ganbueil-
LIeM OMBIT MPOBOANTCS TaK XK€, Kak H NpeiblAYIHUH.

ONMPEAEJEHUE KO3®®PUUHMEHTA ®UJIbTPALIUU
TPYBKON CIELIEO

Tpybka Creureo nossoJsisier onpefiefsiTh Ko3dduuueHT
(UIbTPALHH NOYB HEHAPYIUEHHOH CTPYKTYpbl B YCJCBHSX NO-
CTOSIHIIOTO TPajiueliTa Hanopa, paBHoOTo eJHHHLE.

Tpybka (puc. 22) COCTOMT W3 MeTajJHYecKOro IoJOro uu-
aunzpa (I) nuamerpom 5—6 cm u BeicoTol 11—12 cM, HHKHUE
Kpail ero ckowen H octpo 3atoueH. CHH3Y LHJHHAD HMeeT
cbhemiioe abipuatoe AHO (Z2), TOKpbiToe Mejko#l ceTkoit (3),
a CBepXy OH 3aKkpbiBaeTcs Kpbilikoi (4). B sty kpriuky BcTas-
JsieTcsl MepHblil CTekasiHHbIH HUARIAP (5) TOpJBILIKOM BHH3,
o6bemom 150—180 mui. JIbipuaToe JHO M KPBILIKA HMEIOT pe3H-
HOBble MPOKJAKH (6) Ansi obecreuelinss BOAOHENPOHHLAEMOCTH
COeMHEHHUI.

[Tpu onpenenenuu KosdduuneHTa GUALTPALHH CYTJIHHH-
CTBbIX U TJIHHHUCThIX MOYB JIOCTaBJeH b B 1a00PaTOPHIO MOHOJIHT
BCKPBIBAIOT M 112 CBEXEOUHLIENHYIO NCBEPXIOCTh €ro yCTanas-
ausaior uuanap (/). OcTpbiM HOXKOM 00pe3aioT MOHOJHT TaK,
4TOOBI MOJTYYHJICSt CTONGHK TnouBsl Ha 1—1,5 Mm Gosblie BlyT-
peuiiero puamerpa uuaunppa. Ilo mepe oOpeskn MOHOAHMTa Ha
cdopMupyIomHiics CcTONOHK MOCTENeHHO HaJeBaloT UWIHHAD,
cpesasl JIHIIHIOIO TOYBY OCTPBIMH KpasiMH LHJauHApa. Takum
00pa3oM, B LIHJIHHJP HA BCIO BBICOTY BBOJAHTCSI CTOJIOHK NOYBHI.
INocsie 3TOro HUXKHIOI YACTb CTOJNOHKA CpPe3aloT BPOBEHb C Kpa-
SIMH LHJIHIJIpA M Ha HEro 1HaJeBaloT AHO H KPbIIKY.

3anpassennblfi UHAHHAP YCTaHaBJMBAIOT B OaTapeiiHylo
6anKy M NOCTeMeHHO HAChILLAIOT NOUBY BOXOH CHH3Y A0 NOAB-
JleHHsT BOJHOIl MJIEHKH CBEPXY IOUEBBI.

[locne storo unaunjAp ¢ NOYBOH 3aKpemysloT B LITAaTHBE,
3anoJiHSIOT BOJOI MepHbIH UHJAHHAD 11, OBICTPO ONPOKHHYB €ro,
VKpemasiioT B Bepxiieil kphilike. Cy»KeHHCe ropJbILKO JOJKHO
ObiTb 112 1 —2 MM BbiLle MOBep XHOCTH MOYBbl. Cpasy XKe HAUHHALT-
sl MOCTYMJIeliHe BOJIbI U3 MepHOro uusaunapa B noysy. Tonmu-
Ha cjod BOJbl Hal NOYBOH aBTOMATHUECKH TMOJAJEpKHBAETCH
B npefenax |—? mM. Eciu B MepHbIfl CTeKJsIHHBIH cocyj
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pOPLIBAIOTCA KPYIHble MY3bIpbKH BO3[yXa, HEOOXOAUMO MpPH-
GJIM3ATb TOPJILILIKO MEPHOTO HHJIHHJAPA K [OBEPXHOCTH MOYBHI
TakK, YToObl B 3TOT LHUJHHAP NoCTynanu HeGoJbllNe Ny3bIpbKH.
Kak Tonbko OyjeT oTpery/jupoBaHa Mojauya BOAbl H3 Mep-
HOro UMJHHAPA (MAapHOTTOBA COCYAA), HauHHaloT HabaoAaTh 3a
pPacxojioM BOJbI M0 LIKaJe, HAHECEHHOH Ha CTeKJISTHHOM LIMJIHHJ-
pe, OTCUMTHIBAs BpeMsl MO CEKYHJOMepy uyepe3 Kaxjble 1—
10 MuH., B 32aBHUCHMOCTH OT BOJOTPOHHIIAEMOCTH HCCJEyeMOH
NOYBbI.

Kosdpuunent punbTpanuu onpepessiior Tak, Kak 310 Gblio
onucado Bolle. ['paguent Hanopa npuxuMaloT 3a equHuny. s
o6JieryeHHsl pacyeToB Ha HEKOTOPbIX MepPHBIX HMUJIHHAPAaX HMe-
eTCsl BTOpas 1IKaJja, COOTBETCTBYIOIIAsl OTHOLIEHHIO pacxoja
BOJLI K IJIOLIAJH TONEPEUHOro CeYeHHs MOYBbI.

Ilpu onpenenennn Kosdduurenta GuibTpalHy NeCKoB B Me-
TaJUIHUeCKHH LHJIHHAP HACBINAIOT NeCOK U NPOBOAAT HabJiofe-
HUSI IPH YCJIOBHH PBIXJIOTO CJOXKeHHs NleCKa B LHJIHHApPEe U MaK-
CHMaJIbHOTO YNJIOTHEHUSA ero. JlJis 3TOro HUJIHHJAP HaNOJHSIOT
CJIOSIMH N0 1—2 €M U yNJOTHSAIOT KaXblil CJ0H JIErKHM TpaM-
GoBaHHeM NpH MNpPEeJBAPUTENbHOM VBJAXKHEHHH.

OMNPEAEJIEHUE CKOPOCTH BIIUTbIBAHHUS BOAbI
A KOHTYPOB NMPOMAYMBAHHWS NOYBbI B MOJIEBbIX Y CJIOBUAX

M3yuenuie CKOpOCTH BOUTHIBAHHSI BOJibl B NOYBY U KOHTYPOB
NpoMauuBanus MOuBbl B NOJEBLIX YCJOBHSIX MPOBOASIT HA MJIO-
afKax, NOArOTOBJEIIIBIX COOTBETCTBEHHO crnocoby MnoJiuBa.

Jna nmoneBbiX HCCAE0OBaHUA BOJONPOHHIIAEMOCTH pas3jiuu-
HBIX CJIOEB MOYBEHHOTO MPOQUIF, HANPpUMEp /1 PacyeToB MO-
Tepb BOAbl Ha (UIAbTPALMIO U3 MeJKOH OpOCHTeNbHOH CeTH,
OObIYHO NPUMEHSIIOT METOJl «3aIHBaeMbiX KBaapaToBy». [1pu atom
yN06HO TONB30BaTbCS KBAJPATHBIMH MeTaJJIHUECKUMH pamMaMHu
caenyloiero pasMepa: BuyTpennsia — 30X 30 cm, BHewsaa —
50X 50 cm. Beicora kBajipaToB foskHa coctaBaATbh 15—20 cm.
DTH KBajipaThl Bpe3aioT B NouBy Ha raybuny 5—10 cm.

Bhewnioio pamy npuMmensioT AJjisi 3allMThl OT pacTeKaHUs
npocauuBatoieiicst Bojipl. Boga Ha moBepXHOCTb MOYBHl BHYTPH
KBajpaToB nojaercst cjaoeM 5—10 cM. UToObl onpenesiuTb KOMH-
UeCTBO BNHTABIlEHCS BOJbl, JENAIOT HECKOJBbKO 3aMEpOB CJI0S
BO/Ibl BO BHYTPEHHEM KBajipaTe uepe3 onpejiesieHHble IPOMeXYT-
KK BpeMenH. OGbIYHO 3TH NPOMEXKYTKH B HayaJse OIblTa COCTaB-
JSIOT 5 MHlIl., 3aTeM 15—30 MuH., Tak, 4ToObl YpOBEHb BOJbI H3-
MeHsJca B npefenax He Gosee 1 cM. Ilocne kaxaoro orcuera
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ypOBeHb BoJibl TOBOJAHMTCS O MNepBoHauanbHOro. TouHOCTb OT-
cuera 4 1 MM Bojsinoro cron6a. OnbiT NOBTOPSIOT (00bIYHO 2—
3 pasa) 70 MOJyueHHS] CPABHHUTEJbIIO NOCTOSHIIONO 3HAYEHH$
CKOPOCTH BIHUTHIBAHHA: NPOJOKHTEJbIOCTL HabJIONeHHH Ha
necyaHblX M CYINecuaHblX nouBax 2—3 yaca, CYrJHHUCTBHIX 4—
6 yac. u rauHucTeix 7—10 uyac. B npouecce ombita Heo6xo-
JIHMO CJeHTb 3a TeMm, 4TOObl TOJIUHHA CJOS BOJLl B 3alHT-
HOM KBajlpaTe COOTBETCTBOBa/a TOJILHHE CJIOS BOJbLI B YueT-
HOM KBajipaTe ¢ TouHocTbio +0,5 cMm.

[IpH H3yueHHH CKOPOCTH BIHTHIBAHUS BOJbl B NOYBY M [J1y-
GHHBl IPOMAYHUBAHHUA JIJIST PAaCUETOB M OCYIIECTBJIECHUS NOBEpX-
HOCTHBIX MOJIUBOB # JIOXKJEBAHUA HCCJElOBAHUS IPOBORAT COOT-
BETCTBEHHO CJIelyIOIIUM crioco6aM Mojiaud Bo/ibl: 1) cnjlomHbIM
coeM (Hamyck Mo ToJjocaM, 3aToljieHMe), 2) no Gopo3xaMm H
3) noxneBanueM. Tak Kak npH nojauBax no 60po3gam CKOPOCTb
BMUTHIBAHHUS BOJIbl B MOYBY W pacnpejiesieHle ee B KOpHeoOUTa-
€MOM CJIoe 3aBHCAT OT pa3Mepa Gopo3jbl (ryOHHbBl U LIKPHHbL),
a TakXKe OT CTeMeHH HaNoJHEeHUs ee BOJOH, HabMoleHUsT Kena-
TEJbHO BECTH INIPUMEHHTENbHO K HECKOJbKHUM THNaM 6oposf,
Hanpumep: Traybokoil y3koit Gopo3gbl raybutioit 18—20 cm
v wupuHoit nopepxy 35—40 cM; ruy6okoii wupokoil 60po3bl
ray6unoét 18—20 cm u wupunoi nosepxy 40—50 cm; mMenkoi
y3Koii 6opo3abl ray6unoi 10—14 cM ¥ wupunoit nosepxy 30—
40 cm. TnyGokue 60po3/bl JOJKIBI HANOJHATbCSA BOIOH Ha 3/,
H Ha !/, rayGuHbl, COOTBETCTBEHHO NMOJHUBAaM GOJbIION W Masoi
NIOJINBHOH CTpYyeH.

HccnenoBannst BORONPOHHLAEMOCTH NOYBbI NTPHMEHHUTENbHO
K MOJIMBY HAMyCKOM H 3aTOIlJIeHHeM NPOBOASIT Ha FrOPH30HTab-
HBIX MJomaakax. [lnomanaku cnenyer 3aknagbiBaTh NPHUMEHH-
TeJIbHO K JIaHHOH KYJIbType H COOTBETCTBYIOIIEH el arpoTeXHUKE,
a OMbITHl NPOBOAUTb B YCJOBHAX TOH BJIAXKHOCTH TOYBHI, NPH
KOTOPO# JIatoTCs MOJIMBBI B NPOM3BOACTBE, T. €. Npu 65—75%
npejiesbHOM BJArOEMKOCTH pacyeTHOro cjost mousbl. [lpu uc-
CJieflOBaHUH HOBbIX paHOHOB ONbITHI NPHXOAHTCSI NPOBOAHTH
MHOTJla HA HEOCBOEHHBIX MJOIAAfAX. B 3THX ciyuasx neobxo-
JMMO TOATOTOBHTb OMBITHYIO MJIOWIA/IKY: pbiXJieHHe HA TJayOu-
HY BCMAlWK¥ M ITpeJBapuTeNbHOe YBJaXKHEHHe, €CNH BJax-
HOCTb MOYBBI CIMIUIKOM HH3Ka. JlJisi 3TOro nepej pblxJjeHueM mno-
YBLI HA ee MOBEPXHOCTb MOAAIOT (Jyylle BCEro J0XKJeBaHHEM)
KOJINYECTBO BOJbl, HEOOXOHMOe JJIst IPOMAUHBAHUST METPOBOTO
cJ0s, TOCJie Yero OMNBITHYIO IVIOMIAAKY OCTaBJSIOT HAa HEKOTO-
poe BpeMA OTKpPLITOH /sl MOACBIXaHHS IIOYBBl IO HYXKHOM
BJIaXKHOCTH.
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[Tocsie okonuauust HaGnofeHusi (BIHUTbIBaHHE BCell BOJBI)
onpejieNisIiOT rJyOMHY NpPOMaulBaHWsl W pachpejejeHye Bjaru
B NPOMOYEHHOH ToJIle NOUBbl. DTO JIOCTUTaeTcst CONOCTaBJle-
HHEeM TOCNOHHOro pacnpeflesieHUs BJaXKHOCTH JI0 ONblTa H Ye-
pe3 |—3 cyTok mocJsie nojauyu Bojbl (B MOCjefHEM cJyyae MJIo-
WaAKH YKpbiBaloT oT Hcnapenus). [1poOer 6epyT GypoMm.

[Ipu u3yueHuH CKOPOCTH BIOHUTHIBAHHS BOJIbl H KOHTYPOB IIPO-
MauuBaliks NOYBbLI NPH TeX HJH JPYrux crnocobax noJjiusa Bpe-
M$Sl OMbITA OMNpeessieTCsd NPOAOJKUTENbHOCTbIO BINUTHIBAHUS
U3yuyaeMbix noJuBHBIX HOpM. Ilpu 3TOM Uenecoobpa3no npu-
HUMaTb Cjieflyiolllle pacyeTHble 3HAUYEHHS MOJMBHBIX HOPM:
m,; =200 m® na | ra; my=>500 m® na 1 ra; m;=750 M* na 1 ra;
my=1000 m* na 1 ra; m,=1500 M® Ha | ra, UcnbITBEIBAS NpH
JOXKieBaHUK U GOPO3KOBOM MOJIUBE NEpBble, a IPU HaNyCKe —
nocyielHHe H3 MepeulceHHbIX HOpM.

DTHM pa3MepoM MOJHUBHLIX HOPM INIPH IOJHBE HANyCKOM H
JoKaeBaieM OyjeT COOTBECTBOBATb CJIOH BOAbl /1, =2 cM, hy=
=5 M, hy=7,5 cM, h,=10 cM u A;=15 cm. Tlpu nonuse no
6opo3aM pacueT KoJiHuecTBa BOJBI, KOTOpOe HeoOXoauMo To-
naTbh B Ka)KAyl Mojesnb 6opo3jbl, NPOBOAHTCA No rpopmyde:

_ mla o
Q= 5000 **
rje Q — KOJIHUeCTBO BOJbl, MOJaBaeMoe B Kaxaylo Gopo3py
(B M%);
m — nosuBHas HopMma (B M* Ha 1 ra);
| — nnuna onbiTHOH Gopo3fbl (B M);
a — paccTosiHue MeXJy OCAMH ONbITHEIX Gopo3a (B M).
Hasa onpepenelnss CKOPOCTH BOUTHIBAHHS M KOHTYPOB IpO-
MauyHBaHHUsl NMPHU NOJHUBe Mo 60po3jaM Hape3aloT TPU WU NATb
60po3j 3agaHHOil ryGHHBL U LIHPHHBL, ANHHOH 3 M ¢ HeoOXoaH-
MbIM pacCTosiHieM Mexjay HuMH. Kpaiilne 6opo3bl ciyxKar 3a-
IMHTOH OT pacTeKkanusi BOJbl B CTOPOHbI, @ BHYTPEHHHE SIBJISI-
1otcsl yuetbiMU. [lo gnuHe yueTHbIX GOpO3.bl BbIENSAIOT NpPH
TIOMOIIH XKeJe3HbIX LIUTHOB Y4eTHble YacTH JJIMHOH 2 M U KOH-
IIeBble 3aIUTHbIE YYacTKH 60po31.

Bce 60posgpt cnenyer ObicTpo 3anonigTh BOJOH, MOAJEPIKU-
Basl B lajibHelilueM 3aJlaHHbIH YPOBeHb.

KonTypbl npoMaunBaHusi NOUBbl ONpeAeNsIoT HJAH 3apHCOB-
KOH, €CIH HX MOXKHO yBHJETb HA NOYBEHHOM pa3spese, WJH IO
NaHHBIM BJIAXKIIOCTH MOYBbI. 32PUCOBKY KOHTYPOB NPOH3BOAAT
Ha caejyiomMil Jiedb focse nojadd Bojibl. [lnomanku nocae
NoJlaux BOjbl 3aKPbiBAIOT OT MCNApeHHsi, a pa3pe3 JeJaloT He-
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NOCPEACTBEHHO Mepefi onpeiesieHHeM KOHTypa NpoMayMBaHHs
nougel. Jlns 3apHCOBKH KOHTYpa Ha CTelKY pa3pe3a HaKJajbiBa-
0T KOOPJAHHATHYIO CETKY CO CTOPOHAaMH KBajapaTtoB 5 Ui 10 cm.

Hast HabaiofneHusl 3a AHHAMHKOH KOHTYPOB NPOMauyHBaHHs!
BO BpeMs MOJlaud BoJibl Nonepek 60po3j 1o Hay4Jla OMbiTa BblKa-
NBIBAIOT TpaHuieto ray6unoi 1,0—1,3 M u wupunoit 0,7—0,8 M.
BepTukanbHble CTeHKH ee Xopoluo 3auuimaioT. Co cTopolsl Bep-
THKaJbHOTO Cpe3a TpaHlled 60pO31y OrpaHHUHBAIOT CTEKJIOM,
IJIOTHO MpPHUrHAHHBIM K NOYBEHHOMY paspesy.

Onpenenetine CKOPOCTH BIHUTbIBAHMS BOAbI NPH JNOXKJAeBa-
HHUHM HeOOXOUMO JIJis1 BHISIBJICHUSA BEJUUYHHbI JONYCTHMOH HHTEH-
CHBHOCTH 10X 151, oGecreunBarolieil JOCTaTOYHO BbICOK VIO NIPOH3-
BOJMTENBHOCTb MOJIMBA W B TO K€ BpeMf yJOBJETBOPSIOmeH
arpoTeXHHYECKHM TpPeOOBaHMSIM, NpPENbLSBJASEMbIM K KauyecTBY
JOXJsl,— COXpaHeHHe KOMKOBATOH CTPYKTYpPbl MOYBbI, YBJIaX-
HeHHe MOYBbl Ha JIOCTATOUHYIO [JYOHHY, OTCYTCTBHE MOBepX-
HOCTHOTO CTOKa U T. [.

Metoppl onpefesieHld CKOPOCTH BNUTHIBAHHA BOJbI B TOUBY
NPH JIOXKJEBaHHHU ellle HeJ0CTaTOuHO paspaboraHbl. [lousenHo-
MesnHopatuBhoil nabopartopueit BHHUMI'M npennoxen mertop
orpefieJieHHsT IONYCTUMOH MHTEHCHBHOCTH JOXKAS IO JaHHBIM
Ha0JIIOfleH! 32 MOSIBJICHHEM JIYXK NPH Pa3NHYHON HHTEHCHBHO-
et oxnd. [Ipyu 3ToM B KauecTBe npeenbHON BeIHYUHBl TP HHH-
MaeTcsi MHTEHCHUBHOCTb, MPH KOTOPOH OBICTPO YBEJIHUHBAETCS
NPOJOJIXKHUTENBHOCTD NOJKBA 0e3 NOSABJIEHHS JYXK, COXpaHSIeTCs]
noyBeHHast CTPYKTypa ¥ yBeJHuMBaeTcsl IyOHHA MpoMavyuBa-
Hust nous (mo 1 M u GoJee)

TeXHWYecKH Takoe OINpejeneHHe MOXeT ObITb BbIOJHEHO
IpH JI0KJeBaHUK JII000# uMelolelics yCTaHOBKOH MM MallH-
HOM, Jiyulle KOopoTKocTpyiinoro feficTuda. JloxpueBasbiibie Ha-
CaJIKM PeryNupyrOTCs Ha 1ojlauy JOXIA PasiuYHOH I TEHCHBHO-
CTH, YTO JIErKO MOXeT ObiTb JOCTHTHYTO INpHMeHeHHeM IiajiC-
BKJagblllell ¢ pasjuuHbIM jJuameTpoM oTsepcTisi. I[lpumenn-
TEIbHO K Pas3jiiyHO# HWHTEHCHBHOCTH JIOXK.Is Ha MOBEPXHOCTH
NOYBLI YCTAHABAMBAIOT OXKJEMepHble COCY/Ibl ANs 3amepa (daK-
THYeCKOH MHTeHCHMBHOCTH JOXKAs. [locnenusas onpejenserca no
tdopmyuie:

I=‘—%’ MM/MHH,
rne | — MHTeHCHBHOCTb JOXKAs (B MM/MUH);
V — o6meM Bogbl B foXaeMepHoM cocyfe (B cm®);
F — njomagb oXkjeMepHOTo cocyaa (B cm?);
{ — TIPOJOMIKUTENbHOCTb JOXK/EBAHUS (B MHH.).
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OnnoBpeMeHHO C y4eTOM HHTEHCHBHOCTH JI0XK/Sl IPOU3BOASIT
3aMep MaMeTpa KalneJb Haj KaX[blM oXaeMepoM. B atug xe
TOYKaX BeAyT HabJIOfleH!s 32 HAa4ajoM NoABJeHHsA HeOOJbIIHX
a1yX. Metop Han6osiee npHUMEHHM /15 M0y KJIOHHbIX Mo ajel.

Pesynbtarsl HabatoleHHH 3aHCBIBAIOT N0 OpMeE.

Mpogomxuteas- | OObEM BOL

OX e Me p- -
Llou: Jlnamerp HOCTb JOXKJAEeBa- Bugw”::?)cyfxg Hurencus
oupa KaneJsb (B MM) | HHsl 6e3 nosiBie- (‘B e HOCTb JOXKASI
;

HHsl YK (B MHH.) (B MM/MHH)

F=200 cm2)

KpuBas, nocrpoenias no sTHM JaHHbIM, NpUBeJieHa Ha pH-
cyuke 23. JlonycTHmas HHTEHCUBHOCTb JOXASA COCTaBJSET
0,9 MM/MHH.

Ilpy oTcyTcTBUM J0XKAEBaJbHON MalHHLI W JAOCTATOUHOrO
KOJIMYeCTBa BOJb! AJA NPOBEJEHHS] ONbiTa ONpejesleHHe JOMYy-

[
=)

3 40"

100 +

N07687EHUA Ny (MuHymb:)
o
=]

podomwumensrocme dowdedanusn ge:

e

3
0.3
unmencuBrocmo Q0w ds! (um/mun)
Puc. 23. KpuBas 3aBHCHMOCTH TPOJOJIKHTEb-

HOCTH JoXJeBaHHs O(e3 MOsIBJEHHS JYX OT
UHTEHCHBHOCTH JOXKJAS.

0

CTUMOIl MHTEHCHBHOCTH JOXKJ(sI MOXKeT ObITb NPOBEJIEHO C MOMO-
LIbIO CrelHalbHO CMOHTHPOBAHHOM HeOGOJbILOH YCTAaHOBKH, Ha-
npuMep B BHJe He0OJbIIOTO pesepByapa s BOJbl, CHaGXeH-
HOTO HECKOJNIbKHMH BOJOOTBOASALIMMH Tpy6KaMu ¢ pa3bpbi3TH-

132



BalOIUMH Hacaikamu. [las co3naHHs HeoOXOuMMOro jaabJjie-
HHSl MOXKeT OBbITh HCINOJIb30BaH BO3AYIIHBIA HACOC.

OO0paboTka M aHaJM3 MOJMyuYeHHOro MaTepuana. [lonyueHHble
JaHHble MO BIIUTHIBAIIMIO BOABl B MOYBY HCHOJb3YIOT JJs ONpe-
JieJleHHs CyMMapHOro KOJiMyecTBa BIUTaBIUeHcs Boabl (m) U
cpefiHell ckopocTH BNUTbIBAHHA (Vcp) JIST HECKOJBKUX MOMEH-
ToB BpeMeHH (10—15):

F=Vep-

PesynbTaTbl HaHOCAT Ha rpadMK: MO OCH OPAUHAT OTKJAA/bI-
BatoT V¢, a mo ocu abecunce — Bpemsi. Ha stor e rpadux Ha-
HOCAT CYMMapHOe KOJIMYeCTO BNHTaBlluefics BOJbI.

IMpod. A. H. KocTskoB npesioxKun Belpa)kaTb BIIMTHIBaHHE
B MOYBY Yyepes3 CPefiHIO CKOPOCTb BNUThIBaHUSA (V¢p) OT Hauada
NoJIMBa JI0 JAHHOTO MOMEIITA BPEMEHH:

Vi Ve

Vep= ——1
P U—a)

rae V,— CcKopocTb BOUTBIBAHMS B KOHIE NEepBOil eHHULbI Bpe-
MeHM (CeKYHJbl, MHHYTHI, yaca);
{ — BpeMs BINHTbHIBAHHS (CEKYHJbl, MKHYThI, Yachl);
a — [OKa3aTeNb CTENEeHH, XapaKTepH3YIWHHA aunaMuy-
HOCTb BIIUTHIBAHHS BOJBl B NOUYBY M CBOHACTBA MOYB;
V,— cpenHsisi CKOPOCTb BIUTHLIBAHHS BOJbI B IOYBY 3a Mep-
BYIO €lHHHIy BPEMEHH.

Onpepensitb 3HaueHHe a ¥ Vj MOXKHO rpadHuecKHM H aHaJH-
THYeCKHM crniocoboM. ['paduueckoe onpepenenve a u V npo-
M3BOJIUTCA Ha jJorapugmuueckoil cetke, rje no ocu abcuuce oT-
KJaJlbiBaeTcs 3HaueHHe 1g¢, a no ocu opauuar 1gVe,. Ilepeceve-
HHe NpAMOil C OCbl0 OpAMHAT JlaeT 3HaueHue 1gV,, a TaHreHc
yrja HakJoHa ee K OCH abCUuce JaeT d.

Ananutuyeckoe onpejenenye MNPOU3BORUTCS MO (opmy.Je:

_lgVa—1gVy
T lgtm—Ilg

rae V, n V, —cpeinye CKOPOCTH BIUTbIBAIIHSA MpeibljiyLIero M
nocJieyomero HabJoieHu;

{, ¥ {, —BpeMs OT Hauaja I0JHBa, COOTBETCTBYIOLIEE
stuM HabmtonenusaM. [lpoMexxyTKoB BpeMeHH cJjenyT OpaTb He
MeHee 5—7 U 11 HHX BbIBOJIUTb CpeJHee.

Tlpu u3yueHHUH CKOPOCTH BITUTBIBAHHS BOJbI, OlaBaeMO¥i 10
6opo3jiaM, BaXXHO 3HATb He TOJbKO BEJHMYHHY CJIOSi BIHTaB-
weficsl Bojbl, KaK 3TO JeJalOT NPH MOJEJNHPOBAHUM NOJMBa 3a-
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TOMNJIEHHEM, HO H KOHTYpPbl BIUTbIBAHHS BOJB! B MIOUBY M TOJIILY-
HY B pasiiblX TOUKaX CMOYEHHOro nepumerpa 6oposanl. MoxHo
VCJIOBHO TMPHHSITh, 4TO B 6p03Je JaHHOrO TUIla BIIUTbIBaHHE BO-
bl B KaXjblii MOMEHT BpeMeHH NPOHCXOAHT NPONOPLHOHAJNb-
HO XHBOMY ceueHHI0 6OpOo3jbl, U TOT/la ONpefiesleHHe CpeJHero
CJI0S1 U CPeJHUX CKOpPOCTeH BNHTbIBaHUS BOAbl OyjeT NpOH3BO-
aIThed no Qopmysie:
Vep=-L
cp lpt ’
rie Q — KosiMuecTBO BOJIbl, BNUTaBluelicst B 60posay;
| — pnuua onbiTHOH GOpO3Jbl;
p — XHBoe ceyeHue 60po3fbl;
{ — BpeM$l BNUTHIBAHUS BOAbI B Gopo3ny.

Ananusupysl onbiTible AaniHble MO CKOPOCTH BIHTHIBAHHA
BO/Ibl B MOYBY, MOXHO OTMETHTb, YTO CKOPOCTb BIIUThIBAHHS 3a-
BHCHT OT psifa HPU3HUYeCKUX CBOHCTB NOYBBbI M NpeXje BCEro oT
ee MexallMyecKoro ¥ MHKpOarperaTHoro cocraBa, ee CTPYKTYp-
HOCTH, CKBaXXHOCTH, TNPOHHM3bIBAHHA KOPHEBbIMH XOJlaMH H TIp.
3HaYUTeNbHOE BJIMSHME OKa3blBaeT HAa CKOPOCTb BIUTHIBAHHUSA
BOJIbl B MOYBY XUMHUECKHH COCTaB MOYBbI: KOJIUYECTBO H COCTAB
pPacTBOPHMbIX coJjleH, cTenelb HACBILEHHOCTH MOYB OJHO-, ABYX-
1 MHOTOBaJIEHTHBIMH KaTHoHamu. Hanpumep, B 3acofieHHBIX TIO-
YyBaX CKOPOCTb BIHTHIBAHMS BOJABI 3HAUYUTEJBHO BhIlLE, YeM
B He3acosiedHbiX. OcobeliHoe 3liauelide UMEET COJIOHIIEBATOCTb
NIOYBbI; B 3TOM CJIyUae CKOPOCTb BNUTHIBAHHUS MOXKeT GblTh OYeHb
masnioii. CKOpoCTb BIUTbIBAHHSA BO BJIaXKHOH U CyXOH IOUYBE TaK-
Ke OyJIeT pasJjuuHa.

UTo6bl MOJYUHTb TIOJIHOE NPENCTABJEHHE O CKOPOCTH BIIMThI-
BaHHUSA BOJbl B TIOUBY, 11e/1b351 OTPAHHYHTLCA eJHHHYHBIMH OTlpe-
NesieHHsIMH  3ToH BeJIMuKHbl. CKOPOCTb BNUTHIBAHUA JHHAMHY-
Ha M NepHojHyecKd MeHseTCs, NOITOMY ee HeoOXOAUMO Onpefie-
JTb NPH pasubiX 3HAUENHSIX BJIAXHOCTH.

[TouBEl MO CKOpPOCTH BOHTHIBAHUSA C TOUKH 3PEHHST OPOLIEHHS
MOXHO Pa3/ieIUTb Ha TPH TPYNMbl:

1) noussl, uMelol1HE CPEHIOID CKOPOCTb BIIUTHIBAHHSA 60Jb-
me 0,15 M 3a mepBsblil yac HaGsoOeHHs! (OUBbl 3HAUMTENbHON
BOJIOTIPOHHLIAEMOCTH);

2) NouBBI, UMeEIOLI e CPEJIHIOI CKOPOCTh BIHTHIBAHHS MeHb-
we 0,15 M, Ho Gosbute 0,05 M 3a nepBril yac HaGntoxeHHs (DO-
4Bbl CpejiHell BOJOMPOHHIIAEMOCTH);

3) MouBB!, HMeIOLIHE CPEHIOI0 CKOPOCTb BITUTHIBAHHS MeHee
0,05 m 3a nepBelil yac HabaoneHHA (MouBb! ;1260 BOAONPOHHU-
11aeMOCTH).
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KoadduiueHT a o6biuHo u3mensieTcss B npegenax ot 0,3 po
0,8 B 3aBHCUMOCTH OT BOJHO-(HM3UUYECKHX H JAPYTHX CBOHCTB
nouBbl. O6bIYHO ueM Jlerde MexaHH4eCKHH M MUKpoarperaTHbiii
COCTaB OYBbl U MEHbIlUE ee BJAXHOCTb IIepe]l OMbITCM, TeM 3Ha-
yeHHs Ko3(hdHLHEHTa o MeHblue, T. €. KpUBasl BIIUTLIBAHHS BO-
Abl MMeeT 6oJsiee MOJIOTHH XapakTep.

Ta6nuna 30

XapakTepHCTHKA BUMTHIBAHHSA BOABI AJSt HEKOTOPBIX NO4B 3aBOJIKbS
n [lpukacnuiickoii Huamennoctu (no ganusiM K. H. Iuwkosa)

CpenHss CKO-
DOCTb BN -
byt poB:HMBﬂ g;bl Kos¢pdu-
ousa nepbobifi vac L HeHT
(B cM,uac) a
ComnoHell COJIOHYAKOBATHI  TSAXKEJIOCYTJHHH-

CTHIH v v v v v v v v v v e e e e 0,069 0,840
CaeT/IOKallTAHOBAsI COJIOHLEBATasi CpCAlecy-

rJIMHHCTAsA . . . .. 0,122 0,335
JlyroBo-kawrarnoBas cnaﬁocononucsaTaﬂ TS-

XKeJNOCyrJIMHUCTas . .-, . e 0,170 0,466
Jlyroeasi ocrenHsiowascs oconone.naa ray-

GOKOCOJIOHUAKOBATAs JIMAHHAsi TsXKeJocy-

IJIHHACTASt « . . . . . e e 0,073 0,404
Bypasi coJioHuakoBaras TmKe.nocermHucraﬂ 6,098 0,354
Bypast cononueBarasi cynecuanas . . . . . 0,197 0,259
JlyroBo-6ypasi cuiibHO ocosiofeasi TSKeJ0-

CYTVIMHHCTAR o & v v v o o o o o o o o 0,120 0,510

[Ipu npoekTHpoBaiuy 60PO3AKOBOrO MOJUBA U NOATOTCBKE
nosist K TAKOMY NOJIHBY HEOOXONHMO YUUTBIBATh, UTO Ha MOYRAX
3HAYHTEJIbHON BOJONPOHHLIAEMOCTH KOHTYPhl YERJaXKlieHHs NpU
nonuBax no 6oposjam MoJyyaroTcsl Y3KHMH, BBITAHYTbIMH KHHU-
3y. Urobbl cresaTb KOHTYpPbl yBJiaXKHeHHs GoJiee LUIMPOKHMH,
cnelyeT NMPHUMEHATb MeJKHe INHpOKHe 60po3fibl WA raybokue
Gopo3apl ¢ Goabluoil moauBHOH cTpyefl. Ha mouBax Tskenrix
c1a00NpoHUIaeMbIX KOUTYPbl YBJaxIieHHsi, Hacboror, noJy-
YalTcs LIHPOKHMH M pacnoJjaralTcs OGJH3KO K IOBEpPXUOCTH
noussl. B atoM ciyuae ray6okoe mpoMauHBaHMe TIOYBBI JIOCTH-
raercs NpHMeHeHHeM TJ1yOOKHX Y3KHX Gopo3p ¢ HeGosbllof
MIOJUBHOH CTpyel.

Jas ycraHoBsienust paccToAHHE Mexy 60pO3laMH UCTIC/ib-
3YIOT JaHHble N0 IIHPHHE KOHTYPOB npoMaunBauus. [Ipu stom
HCXOJIIT, C OJHOH CTOPOHBbI, M3 TpeOOBaHUH arpoTeXHHKH JaH-
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HOH KyJbTYpbl H, C IPYroil CTOpOlbl, U3 3aaul, YTOObl KOHTY"
pbl yBJaHeHus1, o6pa3oBaHlible OT/IeJbHBIMH OOPO3aMH, CMbI-
KaJichb Mexjy coboil B cjioe, Tle B JaHHbII MOMEHT BereTauuu
pacTeHMH HaXOJHMTCHA OCHOBHAs Macca KOpHeil.

JauHa 60po3bl Hanbosiee TOUHO MOXKET ObITb YCTaHOBJEHA
HabJII0leHUAMH 32 BNIUTBIBAHHEM BOJIbl U CKOPOCTBIO NPOJABHKe-
HUA BOAbI B 60po3jiax pasjHuHOi JNHHBI, OTBevalllel npuMe-
HfieMbIM B INpOH3BOjACTBe pasmepaM. OpHako npu obcjefoBa-
HHUHW HOBbIX NJOIAJef, Tle HEeT BO3MOXKHOCTH NPOBOAHTb TaKHe
OTIBITHI, MOXKHO HCIOJIb30BaTh JaHHble 0 CKOPOCTH BIIUTLIBAHHS
BOJIb! U3 6opo3f, nosyuenHble Ha HeGobIUX Mmuomanakax. [lpu
3TOM CJlelyeT M0Jib30BaTbC CKOPOCTSIMH BIUTHIBAHHA BOAbI U3
60po3, allaJlorHyHbIX TeM, /151 KOTOPbIX MPOH3BOJUTCA pacuer.

A. H. KoctsikoB cBfi3biBaeT JAJiHHY GOpPO3Jibl C [TOKasaresis-
MH BIHTHIBAHHS BOJABI B MOYBY C.JleyIOIUMH (OpMYyJiaMHu:

q-3600t L

= T . Ma a
0,0001Ma t“(ﬁ(ﬂ) ,

I

rpe [ — pona 6oposfsl (B M);

g — pacxojl BOjbl B Gopo3py (B MP*/cek);

M — nonuBHasi Hopma (B M3 Ha 1 ra);

a — paccTosiHie Mex1y Goposfamu (B M);

{ — NpONOJKHUTEJbHOCTh NoJHBa (B yac.);

o — NoKa3aTejlb CTeNeHH, XapaKTepH3yIOLUIUA KPHBYIO

BITUTbIBAHHS.

3Hasi BbICOTY 3anoJiHsiollero 6opo3fly CJos BOJAbl, pacxop
ee (¢) MOXKHO OMNpeJe/UTb, HCXOAS M3 3HaueHH rujpaBiHye-
cKkoro paguyca (R) u ykJona MecTHocTH (i), mo dopmynam:

g=wv; v=c)/Ri R=%,

rle o —KuBoe ceuenre Goposnel (B M%);
U — CKOPOCTb JIBUXKEHHsl BOAbI B rosioBe Goposibl (He
fomxua mpesbimath 0,1 — 0,2 Mm/cek);
¢ — KO3(p(UILHEHT, 3aBUCAIKHA OT CTeneHH LEpPOXOBa-
TOCTH H ray6uubl 60po3nbl;
p — CMOYEHHBIH nepuMeTp (B M).

MMpumep pacueTtra AJAHHB 60pos3an. [aybokas
y3kas 6oposjia, nonus 6e3 c6poca HeGONbIIOH NOAHBHOM cTpyeil. YKJIOH
Goposaet i=:0,005. .

[MokasaTeqb CTeNeHH, XapaKTepPU3YIOUIHH CKOPOCTb BMHTHIBAHHS
BOAbl M3 6OPO3ILI aHAJOTHUHOrO pasMepa H HamonHenus a=0,5.
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Pacxon Boabl B 60po3Ay, OonpeaeseHHblt pacueToM, ¢=0,425 xi/cek.
IMponomxuTensHocTh nosnusa (f) Hopmoit M=700 M® na | ra npu
paccTostHUM MexJy 6opo3faMu a=0,7 M:

—<10000 *=2,2 uaca
g 3600¢
JnuHa 60po3 bl l_m_ﬁg M

WHorpa npuXoAuTCs JaBaTb KAueCTBEHHYIO XapaKTepHCTH-
KY BOJIOIPOHHUAEMOCTH TeHEeTHYeCKHX TOPH30HTOB MOYBbI.
B 3TOM ciiyuae oTpbIBalOT pa3pe3 W OJlliy U3 CTEHOK ero AeJaloT
CTyNeHuYaToH, pasMellas TopU30HTaJbHble CTYNEeHH COOTBeT-
CTBEHHO HHTEPECYIOIIUM CJI0SIM. B ropusoHTanblible MOMagKH
Bpe3alT Ha TrJayOully 5 CM [0 ABa-TPH JATYHHbBIX HJH aJIOMH-
HHEBbIX LMJHMHApPA AHMaMeTpoM 5—7 cM u BeicoToit 10—15 cm.
B umuaunapax cosparor NocTOsiHIBIH Hanop Bofbl (1lampumep,
cocyaamu Mapuorra) 4—9 cm. HalOmionenus 3a BnuThiBanHeM
BOJIbl OCYIIECTBJIAIOT 160 MyTeM OTCUeTa BIUTHIBAIIMA BOJibl
yepe3 oNpefiesieHHble HHTepBaJsbl BpeMeHH, Jubo nyTeM oTcyeTa
BpeMeHH, B TeueliHe KOTOPOTO BIHTHIBAIOTCA ONpefeJeliible
obovembl Bojbl. [lpopomxkurenbuoctb nabmiopenuit 30 mMub —
1 yac B 3aBHCHMOCTH OT BOJONPOHHLAEMOCTH IOYBbI.

DTUM METOJIOM CPABHHTEJbHO JIETKO BbISIBJISIIOTCS CJOH NMOYB
OTHOCHTEJbHO MeHblleH MM OoJblueit (PUIBTPALHOHHOH CMO-
COBGHOCTH.

ONPEAEJIEHHE KO3¢PUUHUEHTA $HJIAbTPALHU [OUB
B MOJIEBBIX YCJIOBUAX

MeTtop otkauku u3 cksaxuubl (no H. H. Bunpemany)

AToT MeToj NpHUMeNHM AJsi ONpefesneHHsl Kod(pdHLHeHTa
¢buIbTpalUY BOJXOHOCHBIX TOPH30HTOB NOYB W jAaeT lauboJee
TOuHble 3HaueHHus ero. [as onpepenenus koadduuuenta Gub-
TPaUHXH METOJOM OTKAUKH 3aKJaJblBalOT CKBAXXHHY Ha HeobXo-
JUMYIO TyOMHY M NpPOU3BOAAT OTKadky BoAbl. Ilpu 3tom
BellyT HaGMIOeHHS 33 pacXojoM BOJb! (A€OHTOM) NpH J1aHHOM
YCTAHOBHBILEMCS TOHHXEHHH YPOBHSI ee B CKBaKHHe. OObI-
YHO, KpOMe 3TOH CKBaxKHHbBI, 3aKjalblBalOT MO pajuycy eiue
CTBOp HaOJIOfaTeNbHBIX CKBA)XKHH, B KOTODBIX OMNpeAesiOT
,CTeNeHb NMOHMKelHsT YPOBHS BOJBI NPH OTKayKe ee M3 LleH-
TpanbHOH CKBa*KHUHHI.
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OTKauka M3 CKBaXHMH B OJHOPOLHBIX BOJOHOCHBIX MOY-
Bax. JIHo cKkeascunor Oosedeno 00 600oynopa: a) B ycJo-
BHSIX HalOPHbIX BOJ.

2 ) <l

—— 4l (e
<CAVA=H 7 T
7 - §

A

00 ////j% /4
r
1

Puc. 24. Cxema onpefenenus kospdpuiuenTa ¢uabTpallud [pyHTa
METOJIOM OTKauex.

[pu ucrosib3oBaHHH OfHOH HaG/IofaTe/IbHOH CKBaXHHbI

(puc. 24, A).
r
K an( 1)

2nm(Sy—Sy)
rie K — KoapduiuenT qmﬂbrpauun,
Q — nebuT CKBaXKHHBI;
— pacCTosiline MexJy LeHTpaJbHol H HabJojaTesb-
HOH CKBa)XHHaMU;
— pajuyC BOJIONIPHEMHOI TPYObl CKBaXKHHBI;
1 — MOIIHOCTb BOJOHOCHOrO IJIACTa;
S, u S, — NoHKKeHHe YPOBHA BOAbl B LleHTpaibHOl M Ha-
OnrofaTeJibHOH CKBaXKUHaX.

138



HPH HCMOJIb30BAHHH JABYX HabsofaTeNbHbIX CKBaX<HH:

on(z)

22m (S, —S)

Ifie r,— pPacCTosiHMe OT UEHTpaJbHOH Jo BTOpo#l Hab.iona-
TeJIbHOK CKBaXHUHBI;
S, — nouuxKeHHe ypoBHsSI BOAb BO BTOpoH Habaioparesib-
HOIl CKBakHHe.
[Ipu orcyTcTBUU HAOMOAATENbHBIX CKBaXKHH:

on ()

275”180 '

K=

K=

B sToM cjayusae HeoOXOJHMO Y3HAaTb YCTAHOBHBLIMHCS
pajuyC JIenpecCHBHOH BOPOHKH IOHHXKEHHs [be30MeTpHye-
CKOro Hamopa Bojbl R;

6) B ycsioBusix Oe3HaANODHBLIX BOA.

[pyu ucnonb3oBaHuM OAHOH HabMOJaTeNLHOX CKBAXKHHbI

(puc. 24, b).
an( >
K= S =S =553 "

rje H —MOULHOCTb BOJOHOCHOTO CJIOSl 0 OTKAayKH.
[pu aByx HabniofaTesNbHbIX CKBaXXHHAX:

Qm<9)
K= 4+ :
7 (S1—S;) (2H—5,—S3)

[Ipu orcyTcTBUM HaGJMIOAATEJbHBIX CKBaXKHH:

Q1n<r0>

TFSO (2H So)

JIHo cKreascunst 0o eodoynopa He 0ogedexo: a) B YcCJO-
BUSIX HarOPHBIX BOJ.

Jlnuna BojonpueMHoll yacTu TPYyObl cocTaBJjsieT He 6o-
Jee 0,3 MOWHOCTH BOJOHOCHOTO cJjos (puc. 24, B).

[Tpu opHoil HabstofaTebHOH CKBaXKHHE:

Q lo
21'Elosl ln r

K=

rae [l,—jMHA BOJONpDHEMHOH uyaCTH TPYObl B CKBaXKHHe.
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[Ipu aByX HaG/I0JaTeNbHBIX CKBaXKHHaX:

Q lo lo
K-:m afsh’;— arshr—z N
r/e arsh — o6o3naueHue runepOOJHUECKOrO apKCHHYCa, BEJH-
4yHHa KOTOPOI'O olpeflesifeTcd MO MaTeMaTHYECKHUM
TabauiaMm.

[Ipu atom BojompuemHasi uacTb TPYO B HabJI0[aTeNbHbIX
CKBa)KHHaxX JoJiKHa ObiTh <</,. Paccrosnue no HaGaopa-
TeJIbHBIX CKBa)XHH He JoJkHOo npeBbiliath 0,3 oT MouHOCTH
BO,IOHOCHOTO IJacTta.

[Ipu orTcyTcTBHH HabMI0aTe/IbHBIX CKBAXKUH:

. Q alo
K= PR In —,

rie a — Koapduitwent ot 1,32 10 1,60 (BeiyunHa ero Ha
pe3yJbTaT oOMNpeleseHUs] 0TpaXKaeTcsd MaJjo U MOXKHO
NPHHATb ero Jas Bcex caydaes 1,45);
0) B ycjoBuaX 0Ge3HANoOpIlbIX BOJX.

[Ipu satonnexHsom GuabTpe BogoNpHeMION yacTH TPyOb!
B ckBaxuue (puc 24,1).

Ipu AByX HaGofaTeNblbIX CKBaXKHHAaX W PacroJjioXeruy
¢dunbTpa B BepxHell uaCTH BOJOHOCHOTO NJjacTa:

K—‘ -m( arsh— — arsh —2>

[Ipu ABYXx HabniomatefibHBIX CKBaXKHllaX W JJHHE (DUJIb-
Tpa GoJsiee TOJIOBHHBI MOUHOCTH BOJIOHOCHOTO CJIOS:
Q [ lo 10 !0 < m m>
=s———<= | arsh = — arsh =——=( arsh — —arsh —
K 2rnly (S1—3S,) s ry re m\_ " r ry +
l r
+-21n —2] .
moory

[Ipy orcyTcTBHH HabaIOJaTENbHBIX CKBaXKUH W NpH Ha-
XOXeHHH HuAbTpa B BepxHell NMOJOBHHE BOJOHOCHOTO CJOA:

Q
K= 0183150(\3 21g7

rie C— paccTosinue OT CTAaTHUECKOrO YPOBHSI BOAbl JIO BEpX-

Hero KOHULa (pli.ﬂpra;
B —onpeneJjdercd B 3aBHCIHMOCTH OT COOTHOIUIEHHUSA

C+[o
Cc

no rpaguky (puc. 25).
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+8B : I
20 —t—— | -
16 '
12
08 T

—

Puc. 25.
Ecan ke [, >'§" TO
- Q<_L_
1(._0,3663—0 B—]—D> ,

hy

n v
21g lA>—|1
zh( e
hy

4h 4hy
R 1o 2 >~—1 2
(g &R
rie  h, — paccTosiHue OT CepeiuHbl GHABTPA 0 CTaTHYECKO-

ro YpOBHS;

h, — paccTosiHie OT cepejiiHbl (HJIBTP2 O MOJOWBLI
BOJIOHOCIIOTO CJIOS;

A, u A, — Geapa3MepHble BeJHUHHbI, oNpejesiseMble Mo rpa-

¢uky (puc. 26) B 3aBHCHMOCTH OT OTHOIIeHUH

— 05, . +_ 05l
hl_ h] )4 hz—-—-—/;.

rae

b=
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3,0 \
2.0 S
, .
10 \.\ -
™~

01 02 03 04 05 06 07 08 09 —h
Puc. 26.

OTKauKH U3 CKBaXXMH B HEOLHOPOAHBIX BOLOHOCHBIX MOYBAX.
Ecay BojoHOCHBIfI cjioff cnaraeTcsd TOHKHMHM CJOSIMH TIOYBbI
¥ NIOJCTHJIAIOLIMX MOPOJ, TO MOXKHO IIPHHUMATb JIBHXKEHHE BO-
Abl B 6oJiee BOJONPOHHLAEMBIX CJIOSIX HAMOPHBIM U ONpeiensTh
KO3pbhHUHeHT (UAbTPAUHH 3THX, OTHOCHTENbHO GoJjiee BOJO-
NpPOHHLAEMBIX CJIOEB TaK, KakK ero OomnpeiessioT B OJHOPOAHBIX
MOYEOrPYHTAX B YCJOBHSIX HamopHblX BOA. B cayuasx, korpa
CKBaXHHa JI0 BOJOYNOpa He JOBeleHa, 3a BeJHYHHY MOILIOCTH
BOJIONOCHOTO CJIOS NPUHHUMAIOT AJHHY (HIbTPA CKBAXHHHI.

Ecnu BOAOHOCIIBIE CJIOM AABJAIOTCS CPABHHUTENBHO MOIIHBIMH
TOPH30HTaMH MOYBbl H MOACTHJAIOMMX NOPOJ, TO ONpejessioT
Ko3(uHeHT GHIbTPALHH IO OTANbHBIM TOpU30HTaM. [las 310-
rO MCNOJb3YIOT KOPOTKHE QHIILTPBI, KOTOPHIE Pa3MellaloT B ce-
pejuiie HccaelyeMblX TOpH3oHTOB. PacueTbl BeAyT no ciepyio-

wuM Gopmysam:
NpH ABYX HabJOAATENbHBIX CKBaXXHHAX

_ Q < lo lo 7\ .
K_Qxlo 5,=5) arsh or, — arsh 2—r2> ;
npu oanoil HabyiofaTesIbHON CKBaXKHie

__Q o .
K=s33, arsh 55

TpH OTCYTCTBHU HaGIOJaTebHbIX CKBAXHH
0,6
K=-—Q—' n 6/o ‘
2ﬂloSo L)

MeTox HajuBa B CKBa)XKHHbBI

Cywmioctb MeTOfia 3aKJII04aeTcsl B HAaJHBE BOJbI B CKBaXH-
Hy, 4TO MOBBIIAET YpoBellb BOJbI B Hell, ¥ B HaOJIONEIIHH 3a
PAcXOJIoM HaNUBaeMOM POJIbI. Jlyuiune pe3yJbTaTbl NOJyYaOTCs
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NpH HAMUYMK PACIOJIOXKEHHBIX 10 pajHycy HabJrofaTesbHbIX
CKBaXXWH, B KOTOPLIX ONpPEJENsIOT CTelleHb MOBLILLIEHUS YPOB-
Hs1 BOJIbl IPU MOCTOSIHHOH BBICOTE NpPEBBILIEHUS YPOBHA BOJIbl
B LIEHTPaJbHOH CKBaXXHHE.

KoadpuuueHT (uabTpaluy paccUUTHIBAOT N0 ¢opMysaM
I onpefieJieH sl ero MeTO/IoM OTKaueK — B (opMyJiax BMeCTo
MOHUXKEHHUST YPOBHSI BOJbl B CKBa)KWHAX CTAaBUTCA BeJHUYHHA
MOBBILIEHHST 3THUX YPOBHeH.

Meroji HanuBa BOJbl B CKBaXKHHY OCOOEHHO NMPHUTOJEH JJ
omnpezieneHusl KoadpuuueHta GUAbTPALMH HEBOJOHACHILEHHbIX
FOPH3OHTOB TNOYBbI KU MOACTHJANOLIUX TOPOJA.

Ecnu ckBaxkuHa JloBefieHa 10 BOJJOYNOPHOTO ¢J0sI, TO KO3(-
¢duedT GUAbTPALYH ONIPeAeNAIOT 10 COOTBETCTBYIOMIUM (hOPMY-
JlaM ]Il OTKauekK, 3aMeHsAsl B HUX BeJHUYHHY MOHHXKEeHHS YpOB-
HS1 BOJIbl HA BEeJIUYHHY MOBBILLEHHS €ro.

Ecau xe noj AHOM CKBaXKHMHbl HAXOAATCA BORONPOHHILAE-
MBI CJIOH (HO He BOJIOHACHILIEHHBIE), TO 3HaUeHHe Ko3(phHLHeH-
Ta (PUAbTPANUU PAaCCYUTHIBAIOT [0 3aBHCHMOCTH:

K= 0423Q 21".

J
3aBHCHMOCTb PUMEHUMA NpH ycnoBun: 12,5< 2 <50 n npn
0
noJiuBax B KOPOTKHe HHTEPBAJbl.

MeTo 3anoJiHEHHS CKBAKHHbI BOJOi

MeToj 3anoJiHeHHs1 CKBaXKWH BOJIOH OCHOBaH Ha TOM, 4YTO
nocjie BblueprbIBAHUS BOJbl M3 CKBaXKHHbI NepBOHAYaJbHBIN
ypoBeHb BOJibl BOCCTaHABJMBAaeTCa B Hed TeM CKopee, ueM
Gosblile BeadunHa Ko3dduuveHnta QHAbTPALUH BOJOHOCHOH
NOpOJbL.

Jlyis KOJIMueCTBeHHOM CBSI3W MEX]y CKOPOCTbIO HaNOJHEHHs
CKBaXKHHbI BOJOH U Ko3(duHeHTOM PuabTpaliiiy Obla10 npeo-
KEeHO HeCKOJBbKO (opmy..

st npakTHYeCKHX ILesedl MOXKHO INPHUMEHATb CleJYIOULyIo
opmyary:

1 y()
rP(H—r) ___r*(H=r) tga
H? t - H?

B 310t popmyiie K o6o3HayaeT, Kak U npexje,Ko3dpdHieHT
GunbTPaALKHK, HO B CAHTUMETPAX B MHHYTY; 7 — paanyc Oypo-
BOII CKBaXKHMHbl B CaHTUMeTpax. 3HaueHHe Kos3(hdHIHEeHTa m
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B 3aBUCHMOCTH OT pajHyca CKBaXKHHbI GepeTCﬂ H3 Cieayromux
JaHHbIX:

Panuyc ckpaxuub (BcMm) . . . 2 5 10 15 20 25
Suauehwe m . . . . . . . . . 5,14 4,03 3,17 2,68 2,35 2,11

Jlns panuMycoB NpPOMEXYTOYHON BEJNHMYHHBI 3HAYEHUST m
HaXoNsT HHTepnonsauuet; H — navanbHast (MM paBHOBecHas)
BbICOTa CTOSIHMSA yPOBHSI TPYHTOBBIX BOJ HAaj JHOM CKBaXKHHbI
(B cM); Y, U Y,— HEJOCTAaTKM 3aNoJIHEHHS CKBAXKUHbI BOJOK
N0 CPAaBHEHHIO C HaYanbHOH (0 BbIUEpIbIBAHUSA) BHICOTOH CTOSI-

o<

Puec. 27. CxeMma onpejesiennst kosddpHunenra
GUABLTPAUHHK TPYHTA O CKOPOCTH 3anojHe-
HHSL CKBAaXKHHBL.

HHs1 B Hayasie oneita (npu T=0) u cnycra ¢ muuyr (puc. 27).
HegnocraTkn 3anonienusi Takxke ynoGHee BblpakaThb B CaHTH-
MeTpax.

Onpegesenne KoshduunenTa GubTpalul NPOBOJUTCS CJle-
JIyIoIuM 06pasoM.

Ha BeiGpantofi agnis ucnblTanus MJomaaKe ¢ THNTHYHBIMU AJ5
JaHIbIX YCJIOBHH MOYBAMM, I'PYHTAMH, PACTHTENbHOCTBIO, Me30-
U MHKpopenbeoM 3aKJafblBaloT 6YpPOM JiBE WJH TPHU CKBaXKu-
Hbl Ha PACCTOSIHMH HECKOJbKHX METPOB APYT OT ApyTa, 3aray-
Gneniible TMOA YpOBeHb TPYHTOBbIX BOJ Ha 25—50 uau Gonee
CaHTHMETPOB.
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JKenatenbno, uto6ul 6yp umest auamerp 10—15 cm. Ilocae
3TOr0 OCTABJSIIOT CKBaXKHHbI HAa 2—3 4aca, a UHOT/A, NPH Mef-
JIEHHOM 3aMOJIHEHHH HX BOJIOH, U Ha HOYb /ISl YCTAHOBJIEHHUS
PaBHOBECHOTO yPOBH$ BOJbl T1yOuHa KoToporo usMepsietcst (H,)

3areM TIpOU3BOAAT BblUEPNbIBAHHE BOJbl U3 CKBAXKHHBI.
Jns stoit Lenn odeHb yfaoOHa H3o00pakeHHasi Ha PUCYHKe 28
KJanaHHasi Bojouepnaska, XOTsl BblUepIbiBaHHEe MOXHO MPOHU3-
BeCcTH H J11000# KoHCepBHOH GaHKOM.

[IpaBaa, B mocneHeM ciyuae BblUepIlbiBAHHE OKa3blBAETCS
HeyNOOHLIM U MeHee MOJIHBIM, & TJIaBHOE TO, UTO NPH HEM Hejlb-
351 H36exKaTh HEKOTOPOTO pas3pylleHUs CTEHOK CKBaXKUHbI, BJIU-
siHMe KOTOPOTO Ha MOJiyyaeMble pe3yJbTaTbl TPYAHO YYECTb.
Eie 10 BbluepnblBaHUsA BOJbl U3 CKBAXKHIBL PSIAOM C liell ycra-
HaBJIUBAIOT YpOBHEMep?, KOTOPBI COCTOUT U3 JepeBsiliHoi CTOH-
KH C KDOHIUTeHHOM M NPHUBHHYEHHBIM K HeMy Oj10koM (puc. 29).
Uepes nocaefnuil nepekuHyta nponapaduiupoBauHasi HUTb
C NpHUBElIEHHBIM K Hell NOMJABKOM W T'PY30M C YyKasaTejeM.
Beca mocneanux posixkubl OblThb NOAOOpPaHBI Tak, UTOOBI OHH
XOpOLIO HATSATHBAJH U B TO XKe BpeMsl BeC NoIJaBKa (rnponapa-
(GUHUPOBAaUHBIN KYCOK JepeBa C IFPY3HMKOM B HUXIeH 4acTH)
JoJKeH ObIThb HACTOJILKO GoJiblile Beca rpysa, ytoObl cBOGOANO
npeojioieBajioch TpeHue 6JOKa B OCH M NepeiBHrajics rpys
C yKasarteJseM.

[Tocie TOro Kak M3 CKBaXHIIbl Bbluepnana Boja, ObICTPO
ONYCKAIOT B CKBaXHHY IMOMJAaBOK H OTMEYaloT IOJIOXKeHHe
yKasaressi Ha wkajne. Cieayer UMeTb B BHAY, YTO NpHU MOrpy-
XeHHH TOMJiaBKa B BOJY YPOBeHb ee B CKBaXXHHE HECKOJbKO
NOJHUMAETCSl Ha BeJHUYHHY, PaBHYIO HacTHOMY OT JesleHHs
pa3HOCTH B Becax (B I') nonsiaBka (P,) u rpysa c ykasateneM (Py)
Ha MJIoIa/b IoMepeyHoro ceyeHHst (S) CKBaxKuHbI (B KB. CM).
[Mocne 3TOrO Yepe3 KaxKaylo MUHYTY HJH NOJMHIIYThl IPOBOASIT
OTCYeThl TIOJIOXKEHHS yKasaTeJs Ha IlUKaje ypoBHeMepa.

Ecau ckopocTb mojnema BOJbl Majia, TO OTCUETHl IPOU3BO-
AT yepe3 GoJibllife NMPOMEXKYTKH BpeMeHH (Tak, 4ToObl H3Me-
HeHHe YPOBHsI MeXJy oTcueraMmu cocraBisno 1—2 cm). Orcue-
Thl C TOYHOCTbIO JI0 OJHOH JECATOH CaHTHMETpa MPOU3BORAT JIO
Tex Mop, TMOKa Pa3HOCTb Y,—Y, He MpPEBbICUT N0 Kpailleli mepe
Tpex uerBepreil H (cM. puc. 27).

[ny6una ckBaxuHbl | MoxeT ObiThb 3aMepeHa IO BeJHYHIie
nocaefiHero 3aray6senuss Oypa NpH 3akjaajKke CKBaXKMHBI HJIH,

1 [Ipu OTCYTCTBHH ypoBHeMepa rayGHiy 0 YPOBHS BOAH B CKBaXH-
He MOXHO H3MEpHTb OGBIYHEIMH CIOCOGaMH (pefikoit, pyJIeTKOMH ¢ rpy3uKoM

HT. A).
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elle Jydile, CreluHajbHLIM 3aMepOM MoCJje NMPOBeeH!sT H3Me-
pennii. Korga ypoBetb BOJbl B CKBaXXHHEe HAuHET H3MEHATHCS
cnabo, fenaloT NocjefHHH OTCYET MO liKaje, ObICTPO BbIHHMA-

bnox

Yrasameno

UWxrana

Humes

2 fonnaBox

Puc. 28. Knanaunas Puc. 29. Yposuemep.
BOJlOYEpINaaKa.

IOT TMOIUIABOK H 3aMepsIOT YPOBeHb I'DYHTOBOH BOJbl B KOHIE
oneita (Hy).

[Tocne 3TOro0 3auyepnbIBAaIOT U3 CKBAaXKHHbI BOJY H OLICTPO
H3MepsIOT ee TeMIepaTypy.

B cnyuae HeoGXONMMOCTH, Yepe3 HECKOJIbKO 4acoB, yOenuB-
IIMCh B PABHOBECHH JOCTHIHYTOTO YPOBHS, 3aMepsIlOT U ero
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(H,). Nocnenuue tpu ray6uust (I, He u H;) samepsitor ot peb-
pa, B6uTOro B Kpail CKBaXMHEI koabliika. [locsie 9THX 3ame-
POB ONpEJeNSIOT TaKXKe TeMNepaTypy I'pYHTOBOH BOJBHI.
B pesysbrare onbita:
H=1—H,;
P,—P,
S

[Tocne aToro 3HaueHHst y OT HYJEBOro JI0 NpeArnociefHero
MOryT ObITb NMOACYMTAHBI MO QopMmyJe:

Y1=Yx+ (ha—ht),
rie h — oTcueTsl MO ILIKaje ypOBHeMepa.
Bce 3HaueHHs y 3anucChIBAIOT CTOJOMKOM (Tak Xe, Kak
U 3HaueHHUsl A NPH NPOBEJEHHUH IOJIEBOTO OMbITa). 3aTeM MOJ-

CUHMTBIBAOT H 3alHChIBAIOT 3HAYEHHUS ;Z—‘o—; ]g—zi H, Ha-
t

Yo

KOHell, %=tga (Bce aTH pacueThl MOryT ObITb NpOBe-

yn=Hy—Hy—

JeHbl TI0 Jlorapu(pMHUECKOH JIHHelKe).

3nauennsi tga JoJuKHBl ObITh GOjiee WM MeHee MOCTOSH-
Hbl, © B 3TOM IMepBblii KpUTepu#l NpaBUJIBHOCTH NPOBETNEHHOTO
ofblTa U TOJIYUEHHBIX pe3yJbTaToB. Bbl'-II/ICJIeH;dH Ko3tpu-
LHeHTa (UAbTpanuH BeAyT mo dopmytae K =mﬂ;—2’)—tg—°‘-
NOACTaBJIsisi B Hee CpefHee 3HaueHHe tga.

Hasi onpenenenusi cpefHero 3HaueHuss tga CKJIaAbIBAIOT

’

BCe 3HaUeHHSI / U BCce 3HAUeHUS ]g%.

B 3TH cymMbl He BKJIOUAlOT HauajbHble H KOHEYHble
OTCUETHl, €CJIM TMOJCYHTAHHble 1/ HHX 3HaueHHd tga cuibHO
OTJIMYAIOTCS OT XapaKTEPHOTrO MJs JAHHOTO OMNbiTa 3Haue-
Hus tga.

Cpennee 3HaueHne tga mnosyuyaeTcss [eJieHHEM CYMMbI

Yo

lgI Ha cymmy &

Yo

1g 22

2y,
Mt

O6pasel 3anucy NpH onpefeseHHH KO3(pGhUIHeHTa TOPH30H-

TajibHOH (PUJBTPALUK IO CKOPOCTH 3aMoJIHEHHSI CKBaXKHHBI
BOJIOIl TIpUBeleH HHXKe.

tga=
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lTonesass 3anuch

PacnosioxkeHie no OTHOLIEHHIO K 6JlH)K8HI]J€My Hace.neHHomy
OYHKTY & . v v v v e e e e e e v e e e e .

HaspaHue nousbl xapaKTepucha BO}lOHOCHOH TOJILLH

Penved (Me3o- u Mukpo-). [arta nsmepeﬂml

Temnepatypa BOABI . . . . . . .. e e e

Pagnyc cksBaxuhblr=6,5cm . . . . .. . . . . .. .

1 ckBaxuha. ['ny6uHa CKBa)KHHbI l=135 5 cM . ...

[lonpaBka Ha mnomaasok Ah = 1,2 cm . . . ..

BpeMmst B uyacax OTcyeT no 1mKane Bpemst B uyacax OTcueT no mkaJgne

M MHHYyTax ¢ h (B cm) W MHHYyTax ¢ h (B cMm)
9,45 35,9 9,54 42,9
9,46 36,7 10,01 44,2
9,48 38,4 10,06 47,0
9,50 40,0 10,36 59,3
9,52 41,5 11,06 63,9

I'ny6uHa CTOSIHMsSI YPOBHS BOAH B KOHue omnblita: H=100,5 cm.
PaBHOBecHbl YpOBeHb TPYHTOBbIX BOA: H(=95,0 cMm.
Ta6anuwa 31
KamepanpHas 3anucs

Ne paspcsa

Temnepatypa BOABI

Pannyc ckBaXkuHbl

damunus n3Mepsouero

Jata usmepeHust

m

& O 0

H g3 (¢} -

o? |2Es [T Lt gl .

%E; EE Eg io g 7 —yl—ztg . pumeyaHuye

823 |28%a|
0 32,3 — — — Tny6una cxsaxuust (/)

135,5 cm

1 31,5 | 1,02 0,009 0,0090
3 29,8 | 1,08 0,034 0,0113 [ny6uHa CTOSHUS YPOB-
5 28,2 | 1,14 0,057 0,0114 H9 BOJLI B KOHIE
7 26,7 | 1,21 0,083 0,0118 onbita (Hg) 100,5cm
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IMpoagoaxeHnue

L8d |2, i
2Re 1285 T 4 |t
28g (352 | 'y, 172- Mpumedanue
ife (3828 ro=ee
S83 |28%s
9 25,31 1,28 0,107 0,0119 PaBHOBecHbIlf  YpOBEHb
BoLbl (Hg) 95 cM
11 24,0 | 1,35 0,130 0,0118 |IlonpaBka Ha nomnjaBoK
(Ah) 1,2 cm
16 |21,2(1,52 | 0,182 | 0,013 z1gle 9 038
51 8,9 13,63 | 0,560 0,0109 Yr__ 2,990
81 4,317,5 | 0,876 0,0108 it 184
=0,011
Y Panuyc CKBaX HHbL
e g =200 o (L Hom )
It =184 =40,5 cm

Koapduunent ropusoHTanbHoll QuAbTPaLHm:
3,77-6,52 (40,5—6,5)-0,0111

=0,0367 cm/mMuH.

1640
Ipu npusenennu k TemnepaType 10° mosmyuaem:
0,367 _ 0,367

K =0,387 MMm/Mun.

1070,7+0,03.85 0,949

Kosdppuuumenr crkopoctu puabtpanuu. JHada
NpOrHO3MPOBAHUsI BO3MOXHOCTH pa3MblBa MOYBOTPYHTOB HJIH
CKOPOCTH BbIHOCA PACTBOPHMbIX KOMIOHEHTOB HX HEOGXOJMMO
3HaTb KOS(PPULHEHT CKOPOCTH QUIbTPALHH. DTHM KO3DDUIHEH-
TOM Ha3blBAETCs] CKOPOCTb JBHMKEHHS BOJbl B aKTHBHBIX MOpax
WM TpellMHaX MOpOojbl MpH T'MAPaBJHYECKOM TpajHeHTe, paB-
HOM eJlMHHIE:

Ko
Ky= ,
° Pan'r
rae K, — Ko3(pUUHEHT CKOpOoCTH (UIbTpaLWH;

K¢ — xoadduuueHT QuabTpalyu;
Kaxr-— aKTHBHAA NOPHCTOCTb (CKBaXHOCTb) B JIOJISIX €JiH-
HHULBI.
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F'masa VI

XAPAKTEPUCTUKA KAMUJUTSIPHBIX CBOHCTB
MOYBbI

Kanunnsipaele siBjeHuss B 1ouBax o06yCJOBJIEHbl HaJlHYHeM
B HUX IOp, KOTOpble, conpHKacasch Mexpay ccOoii, co3paror
KauJJIsipHble 1IeNIOYKH NePeMeHHbIX IHaMeTpOB.

Jais pasublX NOUB 3TH KaNUJJISIpHble HENOUKH Pa3jiHyHbl He
TOJIbKO TO KOJIMYECTBY, HO H IO KauecTBy, T. €. NI XapakTepy
cBsizell Mexay co6oii, jHaMeTrpaM, yCTOHYMBOCTH BO BpeMe-
HHU W 1Ip.

XapakTep MOPO3HOCTH KaXJOH MOYBLI B CHJbHOH CTeNeHH
3aBUCHT OT €€ MEXaHHUYECKOTO U arperaTHOro CoCTaBa, a Tak Kak
arperaTHoe COCTOSIHHE H3MEHYHMBO BO BpPeMEHH, TO M3MeHSIOTCs
U KanuJJIsipHble CBOHCTBA NOYB.

[TouBenHble KanuAspbl He SIBJASIOTCS NPOCTBIMH LMJIHHDH-
YEeCKHUMH, TO3TOMY KalHWJJApHble SIBJEHHA B M0YBAX TOJbKO
B 0oOlIeM BHJie NOJUMHSIOTCS 3aKOHaM, BbIBEJICHHBIM AJs1 TpO-
CTBIX LHJHMHADHYECKHX KalHuaJspoB.

Meronpl pacuera KamuJJsIpHBIX CBOMCTB [OYBBI HA OCHOBE
XapaKTepUCTHKH ee MeXaHHYeCKOro CocTaBa OCTaloTCsl IOKa
VCJIOBHBIMH ¥ HEJOCTATOYHO NpoBepeHHbIMH. [TosTomy pas xa-
PaKTepUCTUKH KaNUWJJISAPHBIX CBOHCTB KaXKJOH OTAeqbHON MNOY-
Bbl HEOOXO/IIMO NOJTYYHTD NP AMble SKCNIeDHMeHTaJ bHble aHHbIE.

ONPEJENEHUE KANUJUISAPHBIX CBOWCTB MOYBbI
B JIABOPATOPHbBIX YCJIOBUSIX

3apaua n1a6opaTopHbIX 3aHATHH COCTOUT B TOM, 4TOObI MO3HA-
KOMUTb y4allerocsi ¢ OCHOBHbIMH 3aKOHOMEPHOCTSIMH KaNHUJJsp-
HBIX SIBJEHHH B MouBax:

1) BbicOTOHf M CKOpPOCTbIO KaNUJJAAPHOTO MOAHATHSA BOJbI
B MOYBAX B 3aBHCHMOCTH OT MX MEXAHHYECKOTrO M arperaTHOro
COCTaBa;
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2) pacnpefiejieHeM BOAbl B 30He KAaNWJJISPHOTO TMOJ-
HSITUS;

3) U3MeHeHHEM KaNHUJASPHBIX CBOHCTB NOUBHI N0]] BJAHSHHEM
IMCIeprupyomuX M  KOaryJupYIOWHUX [OYBY pacTBOpPOB
cosiefi. )

B cooTBeTCTBHU € 3THMH 3aayaMHi ONBITHl CTABSIT C MECKOM
W CYrJIMHKaMH Pa3lHYHOrO arperaTHOro COCTOSHUSA:

1) necox — Boja, 2) cyranHok — Boja, 3) cyrauiok —NaOH,
4) cyrnunok — CaCl,.

B kauectBe con, aucneprupyiomeii arperatsi, 6epyr NaOH
B KoHuenTpauuu okoJsio 0,004 n, a B xauecTBe cosu, obecrneyu-
Baiomled YCTOMUMBOCTb arperaToB W KOaryJsilHIO TOHKHX 4a-
cruu, —pacteop CaCly, B KOHUEHTPAIIHH OKOJIO 3JI€K1POJIHTH-
yeckoro nopora (6oJiee TOYHO KOHLEHTpauus ob6eux coseil anda
BbIOpaHHBIX IOUYB MpeABapuTeNbHO nojbGupaeTcs mnpenoja-
BarteJieM).

Bce onbiThl TPOBORATCS CJAEAYIOIUM 00pa3oM: CTEKJASTHHYIO
TpyOky maunoét 75—100 cm u auametpom 1—1,2 cM, obBsi3aH-
HYIO C OJHOTO KOHIa MapJieH, 3arpy»atoT BO3AYLIHOCY X0# Noy-
BOM, NPOCEAHHOMN uepe3 CUTO C OTBEPCTHAMH AHaMeTpoM | MM, no
BO3MOXXHOCTH € OJJHHAKOBOHU MJOTHOCTbIO, Hanpumep 1,4 r/cm3,
Ilns 3TOro npeaBapUTENbHO H3MepsIIOT 00beM TPYOKH M OTBe-
IIMBAIOT HeOOXOAHMOE KOJHYECTBO NOYBLI, KOTOPOE BbIUHCJISA-
1ot o paseHcTBy A=1,4.v, rge A — KOJHYECTBO MNOUBbLI, U —
00beM TpYOKH.

OTBelleHHOE KOJIHUECTBO TOYBbI Yepe3 BOPOHKY JJs NOpO-
IIIKOB MEepEeHOCAT HeNnpepbiBlOH cTpyedl B TpyOKYy M yNJIOTHA-
10T noctykuBanueM. [locne storo Tpy6GKY 3akpemsisiioT BepTHU-
KaJbHO B lUTaTHBe M MOJ| Hee MOJBOAAT CTAKaH HJH YalUKY
[Terpu, B KOTOpYIO HANHBAIOT BOAY HJIM COJIEBOfl pacTBOp TakK,
yToOb! KHJKOCTb MOKpbiBajla HUXXHUH KOHell TpYOKH cjoeM
B 1—2 mm.

3aMeTHB MOMEHT CONPHUKOCHOBEHHS FOUBBI C JKHIKOCTbHIO,
Yepe3 OMNpejeJieHHble MHTepBaJbl BpEeMEHH OTMEYaioT BhICOTY
TOMHATHA KHUJAKOCTH, (QUKCHPYEMYI0 NO BHAMMOH rpaHuile
CMaYHBaHHU$ TOYBHI.

OrtcueTbl BelyT UK MO MHJJIUMETPOBOI OYMaxKHOH nosocke,
HaKJeeHHO! cBepXy Ha TpYOKY, WM NPUKJAJbIBaHHEM K TpYO6-
Ke MeTpa.

[Ipy KaxaoM orcuete Ha TpyOKe JIeNalOT OTMETKY BOCKOBbIM
KapaHJalloM.

HabntoneHua 3a BbICOTON KanUAJSIPHOTO NOXHATHS BOJbI
B NIOYBE 3aNHUCHIBAIOT MO Clefyiowell dopme.
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HuiepBa- | O6Lasi Bul- Bricora noA-

Mecsay | Ydcnl Ha- | abnabaio- | cota nogus- | HATHA Boﬂg‘ CKOg‘;ﬁ'ﬂ;

u uucao | 6a0AcHuH nenuft THSI BOJAK! 83 JaHHb non

(B MHH.) (8 cM) uHiepBaJs Bpe- | (B cM/Mul)
MeHH (B cM)

! 2 3 4 5 6

B nepsbiii nepuoj Habaiopenuil, Korja KanujjasipHoe Noj-
HsiTHE UJeT ObICTPO, OTCYETHl MPOBOJASAT yepe3 3—5 MHH., IO
Mepe yMeHblliellHsl CKOPOCTH NOJHSTHS BOJIbl HHTEPBAJIbl YBEJIH-
upBaioT o 10, 20 muii. u T. A. Tak Kak KanujjasipHoe MOJHS-
THe BOJIbI He 3aKalliuBaeTCs 3a BpeMs OJIHOTO 3aHATHS, TO TPYO-
KH ocTaBasior 1ia 5—6 anell (c jo06aBieHyeM KHUAKOCTH B ualll-
KH) M OTCUETBbl IPOBOJSAIT OJIMH-/BAa pa3a B CYTKH.

Ilo okolyanuy oneita ONpejessioT pacnpejeeHye BaaXHO-
CTH TMOYBbI N0 BCeil BbICOTe KaNUaspHol 30Hbl. s atoro Tpy6-
KY HaANWJIHMBAIOT 1IaNHJbHUKOM M Pa3jlaMblBAIOT Ha Y4acTKH:
5 CM OT HMKHEro KoHua TpyOKH, 5 cM OT BepXHeli yacTH 30Hbl
KaMHJJISIPHOTO MOJIISITHS, @ BCIO OCTaBLIYIOCS IPOMEXYTOUYH VIO
30HYy paspe3aloT Ha 4—5 (MM GoJibliiee KOJHYECTBO) PaBHbIX
yactedl. [louBy Ka)jioro oTpe3ka MNepPEHOCAT B CYUIHJbHbI
OI0KC H 06blUlibIM (BECOBBIM) CNOCOOOM ONpefesiioT BJAaXHOCTD
o6pasua. BaaxiiocTb B BECOBLIX MNpPOLEHTAX MNEPEUUC/SIOT Ha
00BbeMlible POUEHTbl, HCNOJb3Ys IS 3TOTO JlaHHble 0OBEMHOr0
Beca [OYBbl, MOJyueHuble NP 1HabuBKe TPYOKH.

O6paboTrka pesyabratoB HaOmopeHuil. [lo pe3sysbraTtam
nabatojelluit CTpOSIT rpaduku:

1) uHTerpanbllyl0 KpHBYIO BBICOTHI KANWJJSIPHOLO TOMHSI-
HSITHSI B 3aBHCHMOCTH OT BpeMelid (cM. Tabsiuy Bollle, rpada 4),

2) KpHBYIO CKOPOCTell KaNUJJIAPHOrO NOJAHATHA B 3aBHCH-
MOCTH OT BpeMeHH (cM. Tabmuuy Bblile, rpada 6);

3) KpUBYIO paclpejiesieHHsl BJard B MoyBe B 3aBHCUMOCTH
OT BBICOTb KaNWJJISIDHOTO MNOAHATHS. DTy KPHBYIO CTpPOSIT
B BECOBbIX M 00beMHbIX npoueHTax. Kpome Ttoro, Ha rpaduke
NpPOBOAAT JIHIIHIO OOIeHd MNOPO3IIOCTH OMNbITHOM KOJIOHHbI.

[lopo3HoCTb BBIYHCJAIOT M3 3aJaHHOH B OMbITE MJOTHOCTH
H CpefHero Njs NaHHOH MOYBBHl YAENbHOTO Beca.
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Ecnu JiJ1s1 ONbITHBIX ITOYB HMEIOTCA JaHHbie MO MeXaHHue-
CKOMY M arperaTHOMY COCTaBY, TO JKeJaTeJbHO JONOJHUTENbHO
paccunTaThb BBICOTY KAaNHJNSPHOrO MOAHATHS mo dopmy.e.

_ 6(l—P)s
Ppg dy

rie H — nanbosbluasi BbICOTa KaNUJJASIPHOrO NOJAHATHS B MOY-
Be (B CM);
P — cxBa)XHOCTb;
6 —- MOBEPXHOCTHOE HATSKEHHe OKOJIO 73 IHH/CM;
g — yckopeHue cHJbl TskecTH 981 cm/cek?;
p — IJIOTHOCTb BOJbI;
d,, — axktuBnblil fuamerp no Koseuu (B cm).
D10 Ke MOXKHO OMNpeNeJHTb M TO cJjeayioueit ¢opmyie,
npuunmas H=0,02S:

’

n

6n
S=2' ——-:‘—'L——“ y
s
1 l/dz+ldtn

rjae S — yJesbHast NOBepXHOCTb;
n, — NPOLEHTHOe cojepiKalive [ (pakLHH;
d,,1d, — npenesbHble JHAMeTPbI, OrpaHUuHBalOlLHe BPAK-
MO Nopsjika i.

OMPEJEJIEHUE BblICOTbl KANUJJAPHOrO nNogHATUA
NMPHU NMOMOLLN KANUJIJISIPUMETPA

[Npunuun jeificTBUST KanwjsipuMeTpa OCHOBAH Ha Crocob-
HOCTH MOYBOTPYHTA, KaNHJJISIPhl KOTOPOIO 3aloJiHelibl BOJOCH,
BHIJIepKUBaTh BakyyM. Besjnuuua storo Bakyyma GH3KO COOT-
BETCTBYET BLICOTE KAMHJJISPHOrO MOJHATHS BOJbI.

st 5TUX Hediedl vacto npuMensiior kanuangpumetp C. B. Ac-
tanoBa — I'. H. Kosowmenckoro. PaGoueii 4actbio 3TOro Ka-
nuiaaspumerpa (puc. 30) aBasercss CTeKNAHHbIH wuauugp [/
BbicoToil 20 cM ¥ puamerpoM 4—6 cM. HuxxHuill KoHel LHJIMH-
Jpa 3aKpbIT Pe3HII0BOH HJIH MponapadHHUPOBAHHON KOPKOBOI
npoOKoil 2, B KOTOpO# MMEIOTCS /1Ba OTBEPCTHS — LeHTpaJbHOoe
1 mepudepHyeckoe. B ueHTpasbHOe OTBEPCTHE BCTaBJleHa Me-
TaJUIMYecKast WU CTekJasiHHas TpybOka & quamerpom 0,5—1 cm,
coefHHsIOLAACa Pe3UHOBON TpYOKOil uepe3 TPOHHHK 4 CO CTeK-
JsiHHOM TPYOKO#t iKanbl /38— takum o6pasom obpasyercsa U-06-
pa3ublii MaHoMeTp. BokoBoii oTpocToK Tpoiitnka 4 yepes Apyroi
TpOMHUK 5 coepulisieTcss ¢ TyOycoM OyTbiiM 6 NpH MOMOIIM pe-
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3UHOBOH TpyOKH ¢ BUHTOBLIM 3axknumoM 7. Ha cBoGopHblil KoHel
TpofiHMKa 5 HajeTa pe3HHOBas TpyOKa C BHHTOBbIM 32)KUMOM §.
‘B nmepudepuueckoe orTBepcTHe NpoOKHM 2 BCTaBJieHA TOHKas
‘cTeKkJsiHHast Tpybouka 9, coefnHenHasi ¢ pe3anHoBo# TpyOkoit 10
C BUHTOBBIM 3aXuMoM [ /. Uepes 3Ty TpyOouKy BbIXOAUT BO3AYX
NpU NOABEJEHHH K HccaeqyeMoMy ob6pasny Boabl. Hap pesmnHo-
BOH mpoOKoH B UMUJAHHJPE TMOMEILAETCH KpPYXKOK H3 TOHKOH
cetky 12.

Jas1 onpefiesieH|s BHICOTHl KaNHAJISPHOrO NOJHSTUS BhIpe-
3al0T UMJHHADP NOYBOTPYHTA BHICOTOH 8 CM M TaKoro Anamerpa,
4yToObl OH BXOJAMJ B CTEKJSIHHbIM HHJIHHAD C HEOOJbILIUM 3a30-
pom. Ocratomuiics 3a30p MexJay NOYBOTPYHTOM H BHYTpeEH-
HUMH CTeHKaMHM UMJHHApa 3aJUBaloT paclJaBJieHHbIM fapa-
¢uHoM. OTKpbIBalOT 3aXUMbl [/ M 7 (3aKUM 8 3aKphIT) U Ha-
CHILIAIOT MOYBOTPYHT BOJOH 10 NOSIBJIEHHS Ha NOBEPXHOCTH €ro
BOAsIHON nyeHkH. Ilpu sToMm no nosiBjieHHH B TpybGouke 9 Bogb
3axuM /] 3aKpbiBaIoOT.

[Tocne HachilleHHsi MOYBOTPYHTa BOAOH Mojady ee nmpekpa-
IAIOT, 3aKpblBas 3a)KHUM 7, M, MeMJEHHO OTKpbiBas 3axum &,
HabmopalT (Mo wkane /3) 3a MNOCTENEHHbIM IMOHHXKEHHEM
YPOBHSI BOJbl B NpaBOil MaHOMeTpHUYecKoil TpyOKe. DTO MOHHU-
JKeHHe MPOUCXOAUT 10 ONpe/ieIeHHOr0 MOMeHTa, NocJe KOTG-
poro ypoBeHb BOJAbI B MaHOMETpHYeCKOH TpyOKe OcTaHaBJH-
BaeTcs H B Ja/ibHeH1IeM MOXKeT NOJHUMATbCs BBEPX NMpPH OTPbIBE
BOIbl B JeBOd Tpy6Gke MaHoMeTpa OT nouBorpyHra. OOGbIYHO
nepej]; OTPLIBOM BOJAbI OT MOYBOTPYHTa Ha CeTKe B MaHOMETpH-
yecKOR TpyOKe MNOsIBJSAETCS 3HAUUTEJbHOE KOJHYECTBO NMy3bipb-
KOB BO3JyXa.

B MoMeHT OCTaHOBKHM ypOBHSI BOAbI AeJAlOT OTCYeT IO
IIKaJje, 4TO M JaeT BEeJHUHHY BbICOTHl KalUJJfgPHOTO MOILHS-
THS1 BOJHI.

OnpegeneHye BBICOTHl KaMWJJISIPHOTO TOAHSTHS BOAHI
TMOBTOPAIOT HECKOJBbKO pa3 U 3a OKOHYATeJbHBIH pe3yJbTaT
6epyT cpelHee 3HaueHMe.

LIMAUHAD HCMBITYEeMOro NOYBOTPYHTA He JOJIKEH HMeTb
B cefe HEKaNMWJJIAPHBIX CKBAXXMH — YEPBOTOYMH, KODHEBBIX
XONOB M np. B npoTHBHOM ciydae BbIpe3atOT HOBBIH LHJIHHIP.

B kanuanspuMerpe MOXKHO ONpeaessiTb BHICOTY KalHUJJsip-
HOTO MOAHATHSA BOAbI U AJS MOYBOTPYHTOB HAapYILIEHHOH CTPYK-
TYPHl . Hacbinas obpasel MOYBOTPYHTA B CTEKJSHHBIA LHJHHAP
OpH JIeTKOM yNJIOTHeHHH. [1asi npaBuabHOH pa6GoTbl mpubopa
HeoOXOAMMO obecrneuuTb TrepMETHYHOCTb BCEX COeAWHeHUH
H COBMEIIEHHEe HyJsl IUKaJbl C YPOBHEM CeTKH Haji NpPOOKOH.

155



Jlyuiine pesysbrarThl KanWJIspuUMeTp JaeT JJjs NOYBO-
TPYHTOB TVIMHHCTBIX, CYTJIMHHUCTBIX M CyTecyaHbIX.

Jlnsi necuaHBIX pas3HOCTell BEJNHUUMHY KaNUJJIsSPHOTO MOJ-
HSITUSl BOABLI MOXKHO OMNpeNeJNUTb TaKWM NYTeM TONbKO B ca-
MBIX KDYNHBIX MOpax, T. K. pe3yJbTaThl NOJYYaroTcsl 3aHH-
JKEHHBIMH.

ONPEAEJEHUE KANUJJISIPHbIX CBOUCTB MOYBbI
B MOJEBBIX YCJIOBHUSAX

B noneBbIX ycJOBHSIX MpPH H3y4€HHH KaNWJAJASgpHOTO nepe-
JABHXKEHHSI BOABl M COJIEBBIX pPacTBOPOB OCHOBHOH IpakTH4e-
CKUll MHTepec NpelcTaBJiseT nepeiBHXeHHe HUX BBepX. Buaus-
HHE Ce30HHOro Kosie0aHHsi YPOBHsS TPYHTOBBIX BOJ Pe3KO
CKasblBaeTcAd Ha paclpefesieHHH cojell B mouse. C najgeHueM
YPOBHSI TPYHTOBBIX BOJ 3HauMTeJbHas 4YacTh cOJiell, pacTBo-
pPEeHHBIX B CBOOOLHOH BOAe, yAepKHBaercs MouBoil U CcBOOOA-
Hasi BOJA IOCTENIEHHO OOeAHSIeTCS COJISIMH; TNpPH IOBBILIEHHH
ypoBHsi oHa oboramaercs UMH. CocTaB U KOJHUYECTBO cojeit
B MOYBEHHOM pAaCTBOPE 3HAUYUTEJBHO OTJIMYAIOTCS OT COCTaBa
M KOJIMYECTBA MX B CBOOOAHOH BOJE WJH OT COJIEBBIX BbINOTOB
Ha MOBEPXHOCTH IIOYBHI.

[Ipu 3aneraHuu ypoBHsI I'PYHTOBLIX BOA Ha TryOuHe 1,5—
1,75 M H HUXe OT NOBEPXHOCTH H COOTBETCTBYIOLIEM MeXa-
HMYECKOM M arperaTHoM COCTaBe MOYBbI KaMWJJspHbIE TOKH
BOAbI MOTYT JOCTHTraTb MOBEPXHOCTH MOYBBEI M HCNapATbCA.
Ecnu rpyHTOBBIE BOABI NpECHBIE, TO TaKUe $IBJEHHUS MOJIE3HH,
TaK KaK BOCXOAfIMe KaNWJISPHbIE TOKH BOJbI MEPeXBaThl-
BAalOTCS KOPHSIMH pacTeHMH W ucnosib3ytorcsd umu. [lpu 3aco-
JIEHHBIX TPYHTOBBIX BOJAaX 3TO NPHUBOAUT K 3aCOJIEHHIO BepX-
HMX TOPH30HTOB MOUBbI, TAK KaK BOAa HCHapsercs, a NpHHe-
CeHHble C HeH COJIM ocTarTcH.

s onpejeneHyst BHICOTHI KaMUJJSIPHOTO MOAHSATHS NOJb-
3yIOTCSl CJELYIOUUMH TIpHEMaMH.

a.Onpenenenue BBICOTBL KATHUAAAPHOTO
NOAHATHS BONAB B NOUYUBe NO pacnpepede-
HHI0 BJAaXHOCTH. BbcoTy KanuaisipHoro NoAHATHS
BOJIbl U COJIEBbIX PacTBOPOB B IOJI€ Y3HAIOT NOCPEACTBOM OIipe-
JieJIeHH S BJIAXKIIOCTH MOYBLl B CKBAXKHHE HJIM HA CTEHKe NOYBEH-
HOro paspesa, HauuHast OT T'PYHTOBOI BOJbI O NOBEPXHOCTH
noussl. /st 3TOro0 B NoJie 3akJaafbBaloT Wypd 10 ypOBHS TPYH-
§0B0i’i BOJb! (MPH 3ajieraHud mocjefHell Ha ray6uHe He Gojee
—4 ).
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[o ceBepHOIi CTOpOHE CTEHKH HIypda AenatoT Mopdosornie-
CKoe onucanne pasdpesa. 3ateM GepyT NpoObl U3 KaXKJI0Tro ropH-
30HTAa WJH CJOS JJ5 ONpefieleHHsl BJAXXKHOCTH.

B oiHOpOJHBIX CJI0IX C MaJIOMEHAIOLIEHCA BIaXHOCTbIO 1104-
Bbl NpoGbl GepyT yepe3 Kaxavle 20—30 cm. B ciosax neoaHo-
POJIHBIX HJIH C 3aMETIIO MeHAIOmeHCa BaaXHOCTbiO Npo6el GepyT
yepe3 5—10 cM B COOTBETCTBHH C IDAHUILAMH CJIOEB HJIH TOPH-
30HTOB.

[Mosyuenuble pe3yabTaThl ONpefeNeHHs BAaXKIOCTH (B BECo-
BbIX MPOLEHTAaX) OT YPOBHA I'PYHTOBBLIX BOJ A0 IOBEPXHOCTH
NOYBbl HAHOCAT Ha rpaduk, Ijie Mo OCH OPAHHAT OTKJAJbIBAIOT
rayOGHHY OT MOBEPXHOCTH A0 YPOBHS TPYHTOBBIX BOJ, @ lia OCH
abcuuce — BaaxHoctb. Ha 3ToT Ke rpaduk HaHocAT 3Haue-
HUS MaKCHMaJibHOH MOJIEKYJNAPHOH BJIAaroeMKOCTH pPasjHYHbIX
rOpH30HTOB TMOYBbl. Bce HMXHHE CJIOM MOYBBI, /S KOTOPbIX
BJIAXKHOCTb OKa3ajachb 6oJibllle MaKCHMaJbliOH MOJIEKYJsipHOM
BJIATOEMKOCTH, MOXHO CUMTaTb HaXOJAAIWMHCS B 30HE MHTEH-
CHBHOTO KalWJISIpHOro nojgnveMa. TOUKy nepeceueHus 1ia rpa-
(GuKe JHHUH TOJNYYeHHON BJAXHOCTH C JHHHell MakcHMaJbHOI
MOJIEKYJISIPHOH BJIarOEMKOCTH OpPHEHTHPOBOYHO CYHTAIOT 3a
MaKCHMaJIbH Y10 BBICOTY HHTEHCHBHOTO KaMUJJIIPHOTO MO HSITHS .

6. Jl18 OPHEHTHPOBOUYUHOH OIMEHKHU BBH-
COTbl HHTEHCHBNOTO KaNUJAJASAPHOTO NOJA-
HSATHUS BOJAB B NOYBE MOXET OblTb TakkKe HCHOJb-
30BaH METOJ] KaNUuJAJASIpPHOH KaillMb. IToT Metoj
JIErKO MOXKeT ObITb HCHOJ/Ib30BAH NPH 3aKJajiIKe NOUBEHHBIX Yyp-
(OB 0 TPYHTOBbIX BOA. JIETOM M OCEHbIO 10 CHJBHBIX JOMKJAel
BEpXHsl TpaHHLA KaNMJJAAPHOH KaliMbl XOpOIIO 3aMeTHa Ha
CTeHKe pa3pe3a BO BpeMs ONHCAHHUA MJH Ha JpYroil JeHb mocJe
saksanky wypda. [1pu sTom MeToze neo6xoauMo 3amMepUTh 1 3a-
nucaTb TyOHHY BepXHell rpaHULbl KaUAJASPHOH KaliMbl U Toy-
GuHy 3ajieraHysl ypPOBHS TPYHTOBBIX BOJ. DTOT METO]l XapakTe-
pusyeT KamujuisipHble CBOHCTBA JiMlb TOH TOJIIH, B KOTOPOH
NPOXOJMT KanuaJaspHas Kahma, T. e. IOYBY HJIH TPYHT Y BEPX-
Hell TpaHHIBl KaHMbl.

JiBe BbllleynomsiHyTble ryOHHbI MOTyT ObITb 3adUKCHPO-
BaHbl OypeHHeM C MOCJOHHBIM OnpejiesieHHeM BJlaXKHOCTH TPYH-
Ta ¥ BblYEPUMBAHHWEM 3aTeM IO MOJYYEHHbIM JaHHbIM H3MeHe-
HHSl BJIQXKHOCTH TOYBBI Mo raybuxe.

B. MeTog d10oYBeHHO#N CTeHKH COCTOMT B Cpa-
BHEHUH paclipe/iejleHUs] BJIaXKHOCTH MO BepPTHKAaJbHOH CTEHKe
CBe2KeBBIPbITOTO NOYBEHHOIO pa3pe3a U MO0 TOH XKe CTeHKe cry-
CTS1 OfMH-BA IHA. Te uyacTH MOYBEHHOH TOJIIM, B IpefeNax
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KOTOPBIX OCYIIECTBJIACTCH HHTEHCHBHBIN KaNWJJISAPHBIA NOAb-
€M, He MOKaXKyT 3HauHTeJbHbIX U3MeHeHU] BaaxkHocTH. Dosee
e BbICOKHE YacTH NOYBEHHOH TOJIHM NOKaXYT Pe3Koe yMeHb-
LleHHe BJIaXKHOCTH.

[lpakTuuecky 3TO OCYIUECTBJASIETCA CJEAYIOLUM 00pasom:
NOYBEHHbI pa3pe3 3akJaAblBAlOT TaK, YTOObI «TOJOBa» €ro
Gblna obpaieHa Ha tor. [louBeHHblil pa3pes Hcnosb3yloT A
OOBIYHOTO ONUCAHUSl U U3YUYEHHS CTPOEHHS €ro U OCTaBJSIIOT Ha
opHu-1Boe cyToK. [locne storo pano yrpom GepyT mnocsiofiHo
€ BOCTOYHOH CTEHKH MOYBEHHOrO paspe3a MpoObl MOUBbI JJsi
onpefesieHust B HUX BaaxHoCTH. OcoGeHHO ApOGHO caeayer
6patb 5TH NpoObt OKOJNO BHAHUMON BepXHEH TpaHMIbl KaluJ-
JspHOM KafiMbl. 3aTeM 3auHLIAIOT 3TY CTEHKY paspe3a nHa 10—
20 cM ¥ BHOBh IO TeM Xe cJ10sM GepyT nouBeHHble Npobbl. Onpe-
JieJIMB OObIYHBIM CNIOCOOOM BJIAXKHOCTb ¥ NOCTPOMB O NOJYYeH-
HbIM pe3yJbTaTaM rpaduvku pacnpejiesieHust ee B IOUBEHHO
TOJILLE, OMpPEAesloT MaKCHMaJbHYIO BbICOTY HHTEHCHBHOTO
KaluJJsipHOro nojbeMa IpYHTOBOH BOAbl MO camoil rayGokoit
TOYKe 3aMEeTHOrO pacXoX/leHHS BJIaXKHOCTH 3auUHIIEHHON U Moj-
CYLIEHHO! CTEHKH IOUBEHHOro paspesa.

r. Metog HCKYyCCTBEeHHOIO YPOBHSA TPy H-
TOBB X BOJA. B cayuae raybokoro 3aneranusi rpyHTOBbIX
BOJl CKOPOCTb H BbICOTa KaNMJWISIPHOTO MOAHATHS MOXKeT ObiTb
onpefesieHa NyTeM CO3JaHHA HCKYCCTBEHHOIO YPOBHS I'DYHTO-
BbiX BOA. Jlnig aTOro B lypde, Hanpumep Ha raybune 1,6—2 M,
JIHO YIJIOTHSIIOT TpaMOOBKOH M Ha HEM NOJJIepKHBAIOT CJI0i Bo-
Jbl B 10 cMm. Oas onbita 6epyT rpyHTOBVIO BOLlY U3 OaunxKaiiiero
KoJioflla WK ckBaxKuHbl. C MOMeHTa CO3JaHHA CJIOA BOJbI NPO-
BOJSIT HAO/IIOfEHUST 3@ BbICOTOH M CKOPOCTbIO KamHJJIspHOrO
HOJHATHS.

Bona B wypde nopnep:kuBaeTcs Ha NepBOHAYaJbHOM ypPOB-
He. HaGutogeHust 3a BbICOTOH M CKOPOCTbIO MOAHATHSA BOABI
BeJlyT B NepBbLIf AeHb uepes 4ac, a 3aTeM pa3 B CYTKH JI0 KOHIA
onbita. Koraa onbiT 3aKoHYHTCS, CAelyeT ONpeleNuTh U BblYHC-
JIUTB pacnpe/iesieHde BIaXKHOCTH CHU3Y 10 Bepxa lypda.

MeTos HCKYCCTBEHHOTO YPOBHA FPYHTOBbIX BOJ MOXHO OCY-
WeCTBAATh M caeiylomum obpasom. B mypde, nanpumep Ha
ray6use 1,5—2M, B 01HOM U3 CTEHOK MOAKAMNbIBAIOT HUILLY MJIO-
Llafblo B FOPU30HTAJIbHOM llanpasjetny npubauautesnbho 0,5X
X 0,5 M u BbicoTolt 5—10 cM. B Humy 3aknameiBaroT MeTanau-
yecKHH TOAMOH, HAMOJHEHHbII KPYNHBIM NECKOM, MJOTHO CO-
NpHUKAaCaloLWMMCsT CO CBOJIOM HHLIK B cTeHke wypda. B momnon
HaJHUBAIOT BOJAY 1O NOJIHOrO HACHILLEHHS Mecka.
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Ins noppmep:KaHUA MOCTOSTHHOTO YPOBHS BOABI B MOMJIOHE
nosb3ytorcst cocyiom Mapuotra. Crenka mypda, y OCHOBaHHS
KOTOpPOH 3as102KeH NOJAJIOH, I0JI2KHA OblTb BEPTHKANbHON U ryajf-
KO 3auHlLIeHHOH; K Hell NPUKPeNsoT JHHEHKY C MHJJHUMETPO-
BbIMH JIeJIEHHSIMH TaK, YTOObl HYJIb €e COOTBETCTBOBAJ IOBEPX-
HOCTH MecKa B MOJJIOHE.

C MoMeHTa NIO/IBE/IEHH ST BOJIB! YUUTHIBAIOT pacXojl BOJbI, CKO-
pOCTb W BBHICOTY KalWJJISAPHOTO MOAHATHA. Boja u3 mojjoHa
pacnpocTpaHsieTcsl He TOJbKO BBEpX, HO U B CTOPOHBI, U Ha NO-
BEPXHOCTH YBJAXXHAeMOHl CTEHKH BCKOpe IOocJie Hauaja OllbiTa
NOSIBUTCA MOKpOe nATHO. [TATHO 3T0 No Mepe yBaaxKHeHus OyeT
yBeJHuMBaTbCA, M03TOMY NapajjenbHo ¢ HabJIoJeHHsIMH 3a
CKOpPOCTbIO MOJHSITHSI BOABI BBepX ciepyeT yepe3 10—15 yac.
OTMeYaTb BUAMMYIO TpaHUIy pacnpocTpalieHHss BJIaXXHOCTH
B CTOpPOHBI 3aMepaMH JiuHelkoi unu pysaerkoil. I'lo aTum 3ame-
paM TIaTe/bHO 3apHCOBLIBAIOT cMauuBaeMylo 30Hy. Bce 3apu-
COBKH HYXKHO HYMepoBaTb, a MO OKOlYaHHM OINblTa HaHECTH
B onpeJejseHHOM Maclitabe Ha MHUJJIUMETPOBVIO Oymary.

Ilo pesyabTataM HabntofeHuil cTpoutesi rpaduk, rie no ocu
abcuuce oTKJaajbiBaeTcs BpeMs (B yac.), a o OCH OpJIMHAT CHU-
3y BBepX BblCOTA KaNHUJJISPHOrO MOAHATHS (B CM).



F'nmaga VII

W3MEPEHHWE BCACBIBAIOIEN CMIOCOBHOCTH MOYBbI
W ONPEAEJIEHUE pF BOJbl B IMOYBE!

WU3MEPEHUE BCACBIBAIOILEN CIIOCOBHOCTH MOYBbI

HccnenoBatensM gaBHO H3BecTeH (akT, uTo nouBa objaja-
€T CrocoBHOCTBIO KaNUAJSPHOrO BCACBIBAHHS BOJAbI, 06YCJOB-
JIEHHOr0 CHJIaMH TMOBEPXHOCTHOTO HATSXKEeHH s NJIEHOK, OKpYIKa-
IOLUX MOYBEHHBbIE YACTHIbI, ¥ UTO BCACHIBAIONIAS] CHJla TOYBHI
M3MeHsIeTCs] B 3aBUCHUMOCTH OT COJiep2Kalusi BJary. .

Bennunta BcacelBaiomel crnoco6HOCTH MOUBbLI, sIBJSOMENCS
(dyHkuHell BJAXHOCTH MOYBbI, MOXET CJYXKHUTb IMOKa3aTeseM
CTeNeHH yBJaxKlieHHsl, BbICOTbI KalUJJISPHOTO MOJHSATHS BOABI,
CKOPOCTH BIIMTBIBAHHSA BOABI, JHarlOCTHPOBAHUS IIOJHBOB
U pellleHHs psifa APYTMX BONPOCOB TOYBEHHOH THAPOJIOTHH.

[Npunuun pefictBus nmpuGopa Asis onpejeseHusi BeJHYHHBI
BCacChlBAIOLLEH CHJibl TOYBLI COCTOUT B TOM, YTO NPH MOMEIIEHUH
B NOYBY HANOJHEHHOTO BOJOH COCYHa C MOPHUCTHIMU CTElKaMH
BOJa MepexXOAHT U3 Hero B MOYBY JIO TeX MOp, NOKAa He YCTaHO-
BHUTCSl paBHOBeCHE MeX[y BeJHYMHOH BcachiBalOIEH CHUJbl OY-
Bbl NIPH JaHHOH ee BJIaXXHOCTH U OTPHUNATENbHbIM JlaBJeHHeM
B npubope. M3meeHue oTpunaresbHoro aaBaeHus BHYTPH MpH-
6opa 00yCIOBJIEHO OTCACHIBAIIHEM W3 Hero Bojbl mouBoil. Benu-
YHHa OTPHLATENbHOrO AaBJeHHs BHYTPH nmpubGopa Bblpa)Kaercd
B nokasauusx U-oOpasuoro Maiomerpa, MNPHUCOEAHHEHHOTO
K npubopy Hax Bakyymmetpa. [Ipu nocnenyiomemM yMeHbllieHHH
BJIaXKHOCTH NOYBBI U3 COCY/la EPEXOJIUT B NOYBY €llle HEKOTOpOe
KOJIHYECTBO BOJbl, KaK pa3 B TAKOM pasMmepe, KOTOpPbIH HeOOX0-
IHMM s U3MEeHEHHS JlaBJjeHUs B COCY/le, COOTBETCTBYIOLIETO W3-
MEHEHHIO BJIaXXHOCTH B OKpYXatwlueil nouse. [Ipu yBnaxHe-
HHH MOYBbl BOJA NOCTYNaeT U3 Hee B COCYJl, YMeHbIlask COOTBET-
CTBYIOLIMM 00pa3oM AaBJjIeHHe B COCYJE H, CJieJloBaTesbHO, MO-
Ka3aHUA MaHoMeTpa.

! I'naBa cocraBneHa npu yuactun M. B. [lpeoGpaxenckoii,
K. H. Iluwkosa u O. B. llamoranoBo#.
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B 1924 r. stor npuxuun 6ei1 npuMened B. I'. KopuesbiM fist
M3MepeHHsl «BCachlBaOlell CHJbI TMOYBBLIY» KaK CTeNeHH crnocob-
HOCTH TMOYBbl YJepXHBaTb BOAY MPOTHB OCMOTHYECKOro jaBJie-
HUSI KOpHell pacTeHHH.

C pasBurtueM GoJiee SICHOro NpejCTaBjeHHS O (PH3HUYECKHX
3aKOHOMEPHOCTAX, JIeXKallluX B OCHOBE SIBJEHHS «BCACHIBAHUA»
NOYBOH BOJIbl U3 MOPUCTOTO COCYAA, 3TO CBOHCTBO MOYBb! CTasIO
CBSI3bIBATbCS] C XapaKTepoM MOYBEHHOH BJlar, ee pacnpejese-
HHEM B MOYBEHHBbIX NOPAaX, YTO NPHUBEJO K MOSBJIEHUIO TAKHX
TEPMUHOB, KaK KaNMJISIpHbI oTeHIHa, NOTeHlaJ |aBleHus,
JiaBJieHHe BCacblBaHUA U IIP., a AJs Npudopa, H3MepsIOLIEro sty
BeJIMUHMHY, Ha3BaHHH: KaNUMJISIDHBIH MOTEHUHOMEeTp, MNOYBeH-
Hblil Baaromep, TeHsnomerp. [locnennee HasBanue B HauboJib-
weil Mepe xapakTepusyeT QyHKLHIO Npubopa Kak U3MepUTens
KanuJIAPHOTO HAaTsXKeHHS MOUBEHHOH BOJBI.

[penenbHoll Teoperuyeckoll aMIIUTY0l AeHCTBUSI TEH3HO-
MeTpa ABJSAETCA HM3MEHeHHe JlaBjeHus oT HyJs Jio 1 atMocde-
pbl, B TO BpeMsl KaK BJIaXKHOCTH NOUBbI, O/1H3KOH K KoadhduL1eH-
Ty 3aBsifialldsi, COOTBETCTBYET BEeJHYHHA BOJOYAEpIKUBalCLIeH
cuaiel jlo 16 atmocdep.

Henb3s He BHeTb rpoMajHON pa3Huub! B BeJMYUHAX faBJe-
HUA, NOAMAIOUIMXCA H3MEPEHHIO TeH3HOMeTpaMmH, M TeX, KOTo-
pble COOTBETCTBYIOT BCeMY JHMaNa3oHy H3MeHeHHH JOCTYNHOH
Bjaru. Opnako 13 psaia UMeloluXca JaHHbIX CNeAYeT, YTO NpHU-
6su3uTebHO 85 MpOLEHTaM 3HauyeHHH BJAXHOCTH, NPH KOTO-
pbiX HOpPMaJIbHO IpOTeKaeT XH3Hb pacTeHHH, COOTBETCTBYET
HaTs>KeHue 10 1 aTMocdepsl; yBenuuenne HaTAxeHus fo 16 ar-
Mocep MPOUCXONUT HA CPAaBHHUTEJbHO KOPOTKOM OTpe3Ke HH-
TepBaja BJAXHOCTH BOJHU3H TOUYKH 3aBAJAHHA.

Takum o6pa3oM, UMeeTcs BO3MOXKHOCTb HCIOJIb30BaTb TEH-
3HOMETP Ha JIOCTaTOYHO OOJLLIOM OTpe3Ke BJIAXKHOCTH MOYBHI,
JOCTYIHOM 11 pacTeHU#,—OT Npefle/ibHOH 110J1eBOH BlaroeMKo-
CTH INOYBbI 10 BNAXKHOCTH, 6/1M3KOH K K03phHIHEnTy 3aBslaHHUs.

Hanunune rucrepesncHoro sddekra cHuKaeT Npenenbl Hc-
nosb3oBaHus TensnoMerpoB. OpHaKo oTpHuATeNbHAd pPOJb
€ro MOXKeT ObITb HCKJIIOuella, eCJH HCIOJNb30BaTb TEH3HOMETPHI
s HaOJIoOfeHHs 3a BJIAXHOCTbIO MOYBLI B NpefiesiaX OfHOro
Kakoro-sinbo Inpouecca — yBJAXKHEHUS WJH BbICYLUMBAHUSA —
NpH COOTBETCTBYIOLIEH TapHpoBKe NpuUGOPOB.

Hcnonb3oBanye TeH3HOMETPUUECKHX [IOKA3aH Ui 3aTp yIHACT-
cfl TaKkKe BCJIE[CTBHE 3aBUCHMOCTH 3THX MOKa3aHHH OT TeMIle-
paTypHBIX ycaoBuil. DTa 3aBUCHUMOCTb OTIpPEJIeNisieTcst, ¢ OfHOM
CTOPOHbI, U3MeHeHHeM BeJINYHHbl OTPHIATeNbHBIX JaBJeHHH B 10-
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YBEHHO! BoJle NpH U3MeHEeHHH TeMIlepaTyphl MOYBHI, C APYTOH,——
H3MeHeHHeM obObema uacrteil npubopa.

Puuapjic ykasbiBaeT, YT0O IPH JJAHHOM CTPOEHHH H BJlaXKHOC-
TH MOUBbI MMEETCs MPOMNOPLHOHANIBHOCTb MEXAY HaTSKEeHHEM
NOYBEHIOR BOJbI U MOBEPXHOCTHBHIM HATSI)KEHHEM, MO3TOMY IO0-
npaBKa Ha BJHsIHHE TeMIlepaTypbl JJs ToKasaTeJell HaTsixke-
HHUSI IOJI3KHA UMETb TY XK€ BeJHUHHY, YTO U JI/151 IOBEP XHOCTHOTO
HaTsKeHHsi. B 1pyroii paGoTe aBTOp HJJIIOCTPHUPYET CYTOUHbIE
M3MeHeHHs BeJHYMHbl HATSXKEHHs IOYBEHHOH BOAbI U laeT ¢op-
MYJy, CBSI3bIBAIOLLYIO BEJHUHMHY HaTKEHHS C TeMOepaTypoi
TOYBbI:

dh d(V——mw—szo)

=ar =T dt '

A

rjae i — BbicoTa pTYTHOH KOJIOHKH;
A — nJjowaab NOpPHUCTOH MNOBEPXHOCTH COCYJA;
U — CKOPOCTb JIBHXKEHHS BOJibl uepe3 CTeHKU COCYJa; .
m, — macca BHYTPH COCYyAa;
P,0— TWIOTHOCTb BOJBI;

V — emxoctb cocyja.

[lonb3ysick atolt dopmyJioli ¥ pacrionarasi KpUBBIMH 3aBH-
CHMOCTH HATSI?KEHHUS OT BJIAXKHOCTH IOYBLI, MOXKHO BBECTH MO-
NpaBKH Ha KoJieOaHHSI TeMIepaTyphl.

Ucnonb3oBanue TenanomeTpoB. HecmoTpst Ha Hannume oTMe-
YEHHBbIX 3aTpy/HEHUUH NpU NOoJyYeHHUH NPaBUJIbHBIX TEH3HOMET-
pHUYECKUX MOKA3aHUH O HATAXKEHHUH NOYBEHHOH BJIarH, B HACTO-
slllee BpeMs B JiUTepaType onucad 6oJblLoH ONbIT psifia Uccie-
JloBaTeJieil, CBHJIETEJbCTBYIOUHA O BO3MOXKHOCTH YCHEIIHOro
HCMOJIb30BaHUSl TEH3HMOMETPOB JUiA pelleHUs psAja BONPOCOB,
CBSI3aHHBIX C JHHAMHKOH nouysBeHHOH BaaxkHocTd. A. T. Mopo-
30B NPHMEHHJ TEH3HOMETPbl B MOJIEBbIX YCJAOBHSX JJs U3yue-
HUS NPOLECCOB INepeJBHXKEHUsT BOAbl NpU OOpPO3JHOM MOJIKBeE,
NOJMNOYBEHIIOM OPOILEHHH H NpPOBEJEHHH ONBITOB MO PUIbTPa-
nuu. K. H. HIxmkes ycnewso ucnoyb3oBad TEH3HOMETpPHl s
M3yuYeHHs JHMHAMHKH BJIAXKHOCTH MOYBBl M JMarHOCTHPOBAlUA
cpokoB noJauBa B CaparoBckoii, PoctoBckoii, Kypckoit n Moc-
KOBCKO1 obaacTsix.

MuorouncsieHHblE MAaTepHaJbl NIOKA3LIBAIOT, YTO TEH3HOMET-
pbl MOTYT ObiTb MOJIE3HBIMH TP aHaJIK3e NpoLecca Npocayu-
BaHHA BOJbl B HUXKeJieXKalllHe CJIOW NOYBbI, NP U3YUYEHHH SBJe-
HUH QUIbTpaUUM W3 NPYJOB H BOJOEMOB.

Mop npumenus Ten3vomMeTpsl A5 1a60PaTOPHOTO U3YUEHHS
BOJIONIPOBOJIMIMOCTH TIOYB B YCJOBHSIX OTCYTCTBHS HACHIILEHHS
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foYBbl BOJOH H JiJisl YCTAHOBJIEHHS] STHM METOJOM 3aBHCHMOCTIH
BOJIONPOBOJIUMOCTH OT BEJHUYMHBl HCXOJHOH BJIaXKHOCTH IOYBHI.

Konctpykuun tensuometpos. B 1936 r. Puuapac onucan tpu
OCHOBHBIX THIIa TEH3HOMETPOB: YKa3blBaIOILHi, pETHCTPHP YIOMUH
u auddepenuranbublil. Peructpupyowuii TeH3MoMeTp OTIHYaeT-
sl OT N1epBOTO THIA TPUMEHEHHEM CaMO3aNyChIBAIOEro BaKyyM-
1100 MaHOMeTpa JJist 3aMKCH NoKasaHuil HaTskeHHH. B nudde-
PEHLHAJbHOM TEH3HOMeTpe HMeeTcs Ba MOPHUCTHIX COCYAa, KaX-
OBl 13 KOTOPbIX COEJ(HHEH C OJHOH M3 BeTBel MaHoMeTpa.
PasHoctb yposiieit pTyTH B 06elX TpyOKaX MaHOMETpa COOTBET-
CTBYET Pa3HOCTH OTPUUATENbHBIX JIaBJeHHUil B ToYKax nomele-
HHSl TOTO M Jpyroro cocypa. Takoro poja Tet3HOMeTp HaH-
Gosiee ynobeH JsiAd H3yueHHd MOpoiecca NepeiBHIKEHHS BOJbI
B nouse, ofJjeruas ycTaHOBJieHHe pa3MepoB M HallpaBJieHHS
rpajlueHTOB HATSXKENHs MOUBEHHOH BOJIbI, @ TEM CaMbIM U yCTa-
HOBJIeHHEe HanpaBJieHHsl NepejBHXKeHUsT Bojbl. Heo6GXonuMbIM
YCJIOBHEM JI/1S IPaBUJbHON paboThl TAKHX TEH3HOMETPOB JIOJIK-
110 OBITb OTHOCHTEJbIIO OJIM3KOoe pacrnoJjoxeHHe NOPHUCTBIX CO-
CYJOB C TeM, 4TOObl B IPOMEXKYTKE MeXAY HHMH He OblIO H3Me-
HEeHWA HanpasJleHUs I'pajiHeHTa JaBJeHus.

[Mopuerbiit cocyn TeH3HOMeTpa Hapsiay ¢ Xopouleil Boaonpo-
BOJMMOCTbIO TMOPHUCTHIX CTEHOK JOJIXKEIl HMETb Npex/e BCEro
cnabyto MPOHHIL2eMOCTb JJsl BO3JyXa NpH 3aNoJIHEHHH coCy/a
Bofol. TeH3HOMETpP MOXKET YJIOBJIETBOPHUTENbHO paboTaTb MNpH
YCIOBHH, KOTJda OH TPH HCIBITAHHH BbIIEPKUBAET BaKyyM
B 0,85—0,90 armocdepsl. B npoTrHBHOM ciiyuae BO3[yX NpOpbI-
Baercsi B NpuOOp W HApylLIaeT ero nokasaiwus.

Hcnbitanne ¢unbtpa npubopa Ha BO31YXOMPOHHLAEMOCTb
JIEFKO MOXKeT ObiTh NPOBeAEHO MyTeM HabJHOJeHHS TOH BeJHUH-
Hbl BaKyyMma, NpH KOTOPOH BO3lyX HAUMHAET BXOJHTb B TeH3H-
OMETPHUYECKHH COCYHA, NMOTPyXeHHbI B BOAY M COEAWHEHIIbIH
C BaKyyM-HacoCOM.

OnHaKo JaxKe B TOM CJiy4ae, ey CTeHKH-(QUIABTPL NpHOopa
HENpOHHIAeMHl JJif Bo3[AyXa B npefenax Bakyyma B 0,85—
0,90 atmocdepnl H Bce coeAMHeHHsT NpHOGOpa MJOTHO AepKat
BaKyyM, BCE )K€ HaKOIlIeHWe Bo3ayxa B npubope ue Oyjer uc-
KyodeHo. Ec/iM NpH yBJaXKHEHUH NOYBLI OTPHLATENbHOE JaBJie-
HUe B Hell OyJIeT MeHbilue pa3pexkeHus B COCYyJe, BOAA HAUHeT
U3 NOYBHl Noctynath B cocyA. Ho Bopga colepxuTt BO3AyX, H
B TpolecCe BHICHIXaHHS MOYBBI 3TOT BO3AYX, NMOA BJHAHHEM
yBeJMYeHH s BaKyyMa Haf BOAoH, OYAeT U3 Hee BBIXOAUTb B OCBO-
GoxAatomeecss OT BOAB MPOCTPAHCTBO. /sl TOTO 4TOOBI OKa-
3aBIUMHACA B CUCTEME BO3JYyX HE MOT MNOBJHATb HA NMOKa3aHHS
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MaHoMeTpa, B Ipu6ope yCTpauBaoT CrennajibHoe npucnocobe-
HHe, Ha3blBaeMoe BO3AYXOYJOBHTENEM, KOTOPLIH NpeAcTaBisieT
co6oi CTeKJSTHHBIN UHIHHAPHYECKH] pe3epByap ¢ npoOKoil Ha
KOHIIE TOPHCTOTO cocya (0OLIYHO 3TO TPYOKa TOTO XKe AuaMeTpa,
4TO U COCYH).

[NosiBuBIIMiiCA B cHCTeMe BO3LYX MOAHMMAETCS K BepXHEMY
KOHLY BO3JYXOYJIOBHTEJf, TA€ OH MOXeT ObiTb OGHAapyXKeH
v yaaned. [Ipu xopoio fepKamux BaKyym COeJMHEHUAX U Bhl-
COKHX KauecTBaX MOPUCTOTO MaTepHaja B OTHOIIEHHH Npony-
CKaHH$ BO3AYyXa YAAJSTh BO3LYX NPHXOAUTCS HE MEHEE OJHOTO
pasa B Heflenio. OObIYHO yJaJjieHHe BOo3JyXa M3 npHbopa npu-
yPOUUBAIOT K MOMEHTaM NOJHBA WJH BbaJeHHI0 OCAaJKOB.

B uensix npenorspaiuenusi nonajaHusi BO3AyXa B TEH3HO-
MeTp HeOOXOJHMO NPHHHMATbL PSA Mep: 3anoJHATh €ro NPOKHU-
NsTYeHHOH BOJOH, COeMHEHHU I IeNaTh BO3MOXKHO 6esiee KOPOTKH-
MH ¥ ynoTtpebasaTb AJisi HUX NpOBEpeHHble BAKYYMHbIE TPYOKH.

[epen ynorpebnenuem npubop foJkeH GbITb NPOBEpeH Ha
BaKyymycrtoiiunBocTb. [IpoBepka cocTouT B HalOJilofeHHH 3a
IIOCTOSTHCTBOM YPOBHS PTYTH B MaHOMETpe IPH MaKCHMaJbHOM
paspexenuu (o6uiuHo 0,85 aTMochepsl), JOCTHTaeMOM HJM OTCa-
CblBAHHEM CO CTOPOHHI BEpXHEro KOHIA BO31y XOYJIOBUTEJI 51, HJH
HcnapeHneM C MOBEPXHOCTH MOPHCTOTO CCCYAA.

B mensix npeloTBpaineHust OTNOXKEHHSI coJielf B Mopax co-
CyJa TeH3HOMeTp HeoOXOAMMO 3aloJHATb AMCTHIJIHPOBAHHOMH
BOJOH. [las yaaneHHsi BO3LyXa, NONaBIero B CHCTEMY, B BO3Y-
XOYJIOBHTEJIE HYXHO BLIHYTb NPOOKY H 3aMOJHHTb BO3LYLIHOE
NPOCTPAHCTBO BOROH.

ManoMeTpnl 11 H3MepeHH sl BAKyYyMa B COCYAax MOT'YT yIoO-
TpeOasATbCS Pa3HOH KOHCTPYyKuUMH. Bosee Tounble mokasaHus
JaeT TPYOOUHBIH; MOJOKUTENbHBIE Pe3YJbTaThl ObIIH 110JYUEHb
U NpH ynorpeGieHHH KPYIJIbIX BaKyyMHBIX MaHOMETpoB Byp-
JI0Ha, UMeUmMX OOMbIIYI0 NPOYHOCTb 1O CPaBHEHHIO C Mep-
BHIMH.

MaHomeTpHuueckasi 1iKaja MOXeT ObTb TpaiydpoBaHa B
eJAMHULAX PTYTHOTO HJH BOAHOTO CToJ6a. PeKomenayetca ymno-
TpeONATb JUAMETP MAHOMETPHYECKOH TPYOKH NMpPHOIH3HTENBbHO
okoso 1,5 mm. Menbumit auamerp TpeGyeT ocoGOH UYHCTOTHI
PTYTH U Tpy6KH, uyTOOH H36GeaTb OIUMOKH B INOKa3aHHSX,
a TaKKe BBeleHHs MOMPABKH HA KaNWISPHYIO JENPeccHo.
Bonbumit anamerp cBfizaH ¢ yMeHbllleHHeM TOYHCCTH TOKa3a-
HUH BCJIeACTBYE YBEJWUEHH S BPEAHOTO NPOCTPAHCTBA.

B Tex cayuasix, KOTAa MoKa3aHHs TEH3NOMETPA HOJXKHBbI
ObITh BhIPaXKEHb B BeJIMUMHAX BJIAXKHOCTH MOYBBI, HeOOXoauMa
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npeJBapuTesbHasi TapupoBKa npubopos. Ilpumensitorcs nose-
Boif 1 slabopaTopHbIl COCOOB! TAPUPOBKH TEH3HOMETPOB.

TapupoBKa B NOJIEBBIX YCJAOBUSIX NPOBOAUTCS NyTEM OJHO-
BPEMEHHOTO HaGJIOJEHHUS 32 NOKa3aHUAMH TEH3HOMeTpa, yCTa-
HOBJIEHHOTO Ha AaHHYI0 IMIYOHHY Ha N0J1€BOM JessiHKE, H BJAXK-
HOCTbIO MOYBHL. BJaXKHOCTb MNOUBBHI ONpeEAesSieTCsi BECOBLIM
METOJOM Ha npobax, B3AThIX HeGosmbum 6ypom (1—2 cM B aua-
MeTpe) BOJMM3M TEH3HOMETpa, HAa paccTosiHMH He Gosee 30—
45 cMm ot Hero.

JlaGopatopHblii METOJ, TapHPOBKH MOXKET OCYIECTBJSTLCS
caenyomuM obpasoM. TeH3MOMETpP NOMELAIOT B COCYJ € HaChl-
[IEHHOH NMOYBOH U NPOU3BOAAT HAONM0JEHUs 3a ero MoKasaHud-
MH B pa3JIH4HbIe MOMEHTHI HCIIapeHu st BOJKI C IOBEP XHOCTH M0U-
Bb (BJIaXKHOCTb YCTAHABJIWBAIOT MO BeCy COCyAa C NOYBOH).

Ilpu mMouTHpoBaHHu npubopa ocofoe BHUMAaHHE HOJMKHO
6riTh 0OpaIeHo Ha TO, YTOGLI CHCTEMa XOPOILO COXpaHsija Ba-
KyyM, HMeJla BHICOKYIO ITPOUYHOCTb, HEOOXOAHMYIO AJsi paboThHI
B 1osie, U Obljla yCTpOeHa TaK, 4TOOB NPHOOP MOXKHO ObLJIO Jer-
KO 3aMOJIHATb BOAOH. B TO ke BpeMst Bce COe[HHEHHS, a TaKKe
JIOTIOJTHUTEJIbHBIE YaCTH, CJYy:Ramue AJs1 oOHapyXKeHHsI H yha-
JNeHds Bo3ayXxa M3 npubopa, AONKHbI ObITb BBLINOJHEHB! C Ta-
KHM PacyeToM, YTOGHl CBECTH JO MHHHMMYyMa BJIUSIHHE Temnepa-
TYpHBIX KosneOaHUH (yTeM COOTBETCTBYIOLIErO YMEeHbIIEHHS
pa3aMepoB BO3JY XOYJIOBUTENSI COENMHUTENBHLIX TPYOOK, BbIOO-
pPOM TEPMOYCTOHYHMBOIO MaTepHaja IJjisi COeJHHEeHHS).

TenauomeTp, paspaboTaHHblil U peKoMeHAyeMblll Puuapacom
JUIsl TIOJIEBBIX YCJIOBHH, COCTOMT U3 CJEYIOUIHX YacTel.

IopucTriii cocy cierka KoHycooopas3Hoit Gopmbl coeJUHAET-
csl uepe3 MeJIHYI0 COelMHHUTeNbHY IO TPYOKY C BO3yXOyJIOBHTE-
JleM, TpPeACTaBJSAIINM COG0H CTEKAAHHY IO TPYOKY C npobKo#
Ha KoHue. OT MeHO# TPYOKH MeXAy MOPHUCTHIM COCYAOM H BO3-
JIYXOYJIOBHTENEM OTXOXMT Yy3Kas MeAHas TpyOouka, Benyuas
K MaHomeTpy. Bcsi mepexosHasi 4acTb OT NOPHCTOrO cocyja
K BO3JyXOYJIOBUTEJIIO 3aKJIOUeHa B CTaJbHOH UWJIHHAP W NpPH-
KpelJieHa K HeMy BUHTaMH. DTO 06eCreurBaeT BBICOKYIO MPOU-
HocTh npubopa. [lpumensiorcsi ABa BapuaHTa 3TOH YacTH NpH-
6opa ¢ MaHOMeTpOM. B OZHOM M3 HHX NOPHCTBLIH COCYA, BO31Y XO-
yJIOBHTE/b 1 MAHOMETP pPacnoJiOKeHbl Ha OLHOH OCH; MaHOMETP
MOHTHPYETCSI Ha LUTAHTE W3 MIBEJJIEPHOTO JKeJe3a, NpHBapeH-
HOH K BepXHell UacTH cTanbHO# Tpy6sl. B npyrom Bapuante Ma-
HOMETp YKpemasieTcsi Ha JAepeBsSIHHOH CTolKe, BOUTOH B 3eMJli0
PAAOM C MeCTOM pacloJIOKEeHHs TIopHCTOro cocyna. MaHomerp
NpUMEHsIeTCsl C OJHOH BeTBbIo, ONYIIEHHOH B pe3epByap C pTy-
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Tbio, MM THNA Bypiona. ManomeTpHueckyue CTORKH peKOMEH-
AyeTcsi OKpaluBaTh B Gesblii UBET /15l YMEHbIUCHHUS BJIHSHUS

Pesurofias npobka

”]I CmeknanHell 6annon

lll] Jepebannan nodcmalra maHomempa
“l ‘ Pesunobas mpybka

Tpy6ka marnomempa
7 (cmekno_moncmocmenHoe)

=

v

m
Lr
1/-0
1 o

Pesunobas mpybra

Mednas mpybka

Pesunolan mpybka

Dunpmp Kepamuyecsuld

Puc. 31. Cxema TeHsnoMerpa.

COJIHEYHBIX JiyYel (MoJe3HO YCTaHABJIWBATh MAaHOMETPH B Che-
LHanbHble 3awuTHee 6yaKkH). Ha Bo3pyxoysoBurtesnb, H3 TeX
XKe cooOpaxeHuil, cjelyeT HaJeBaTb aJIOMHHHEBHIE MJIH Jepe-
BSIHHbIE KOJIAYKH,
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ITpuGop, cobpaHHblil B J1a60OPAaTOPHH, UCIBITAHHLIH Ha rep-
METHYHOCTb BaKyYMHOH CHCTEMbl H NPOTapHPOBaHHbIN, NepeHo-
CSIT HA MOJIEBOM YyYaCTOK M BCTaBJSIIOT B OTBEpPCTUS, NpOJe-
JaHHble Oy POM TaKOTro XKe MM HeCKOJNbKO MeHbILIero AHaMeTpa,
yeM JHaMeTp MOPHUCTOTO cocyja. Bo usbexxaHue BO3MOMKHOTO
NPOCa4YHBAHUS BOABI BJIONb CTEHOK TPYOKH 3a30p MEXAY HHMH
1 NOYBOH NJIOTHO 34NONHAIOT 3eMJel.

TensnomeTpnl ONHCAHHON KOHCTPYKUHH MOTYT ObITb yCTa-
HOBJIEHBI HA TAyGHHY 10 4,5 M.

OnpejesieHHe BJAXKHOCTH MOYBbI TEH3WOMETPOM
K. H. Hluxmkosa

Tensnomerp K. H. IlnmkoBa npumensiercss ans Habaoje-
HUI 32 JUHAMHKOMH BJIaXKHOCTH MOYBHLI B KOP HEOGHTAaEMOM CJI0€.
dT1ot npubop NpocT N0 KOHCTPYKIHMH, HafexeH B paboTe, HecJio-
XeH B obpalieHnn MW o6eCrneynBaeT HeMmelJieHHOE MOJydeHHe
3HaueHHH BJIAXKHOCTH IMOYBHLI HENOCPEACTBEHHO B MOJIE.

TeHsnomeTp COCTOMT M3 cjeAylomux yacreil (cm. puc. 31):
a) uabTpa KepamHuyeckoro ¢ fuamerpom nop 1—1,5 Mukpona,
006eCreynBaoIEro BaKyyMyCTOHUHNBOCTb NIPH Pa3peEHHsIX 10
ofHOH aTtMmocdepbl U JAiOUIEr0 BO3MOXHOCTb BOAe CBOGOJHO
MPOXOAHTb Yepe3 MOpHl NPH CONPHUKOCHOBEHHU €ro C MNOYBOH;
6) JaTyHHOH HMJH MeAHOH TPyOKM BHYTPEHHEro Auamerpa oT 8
no 12 MM, cayxameil Ans coeirHeHUst QUIABTPA CO CTEKJSH-
HbIM GassioHoM. JIsniMHA TpyOKH onpejensiercs rmyO6HHOlN ycTa-
HOBKH TE€H3MOMEeTpa B MOYBE; B) CTeKJsiHHOro 6ajjioHa (Bo3ay-
xoyJsioutens) Beicotodl 100 MM, AuameTpom 24 MM, MMeOLIErO
BBepXy OTBEpCTHE [IJisl 3aMoJHEHH 1 NPHOOpa BOJOKH U BbIMYyCKa-
HUSI U3 Hero Bo3nyxa. Bepxuee orBepcTie 6asiOHa 3aKpBLIBaeT-
cs pe3nHOBOI Npo6GKo#. B HuikHel uacTH 6ano0Ha HMETC 1 ABa
OTPOCTKA JI/15l COEJMHEHH 51 €TO C MeAHOH TPyOKOH U MaHOMETPOM;
r) PTYTHOrO MaHOMETpa, COCTOSILErO M3 CTeKJSHHOH préxn
BHyTpennero auamerpa 1,5 mm, U-o6pasuo usormyroii. Ha
WKaJ/le MaHOMeTPa HaHeCeHh! Iejienns: yepes 1 mm.

Mpunuun gedicTeus npuGopa. [Ipubop 3anosuHsieTcs BoAOH,
KepaMHuecKHil (UIBTD ero nomemaercs B MOYBE M MJIOTHO CO-
npuKacaercsi C Hed.

ITocsie BBeleHHsl KepaMHyecKoro ¢GuabTpa B NOYBY, BOAA K3
npuGopa yepe3 MOPUCTOE JHO (DUILTPA MEPeXOIHT B MOYBY JO
TeX Mop, MoKa He YCTAHOBHTCH paBHOBeCHe MEeXAy BeJHYHHOH
BCachBaloled CHJbl MOYBLI U OTPHLATEbHBIMIABJEHHEM BHY-
TpU TpuGOpa, U3MepsieMblM IOKa3aHHEM PTYTHOTO MaHOMeTpa
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iy Bakyymmerpa. Ilocjenyioiye M3MeHeHHUST BJIAXKHOCTH T10Y-
Bbl B NipefleJlax OT KalHJJISPHOH BJAaroeMKCGCTH M JO H3pacXo-
nosauus nousoit 80—90% pocTynHoll pacTeHHsiM BoAbl, OTpa-
XKasfCh Ha BCaCLIBAIOLIEH CMIOCOOHOCTH NOYBKI, PETHCTPUHPYIOTC A
NoKasaHHAMH MaHoMeTpa mnpubopa.

HcTHHHBIH OTCUeT 3HauYeHU s BeJIMUMHEI BCACKHIBAOLIEH CHIIBI
NOYBLl NOJIyYaeTCs NMyTeM BBLIYMTAHHA H3 OTCUeTa MaHOMETpa
€ro TonpaBK¥ HJAH TouKu Hyasd. [lonpaBka xapakTtepusyer
BeJIMYHHY OTPHLATENLHOTO JaBJeHHs B TPHOOPE, HE CBA3AHHYIO
C MpOsIBJEHHEM BCACHIBAIONIEH CHJBLI TOYBLI, & 3aBHUCALIYIO OT
JaBJeHust BOAAHOTO CTonba mpHOOpa.

a1 nepeBofa nokasanui npubopa B 3HaUEHHS BJAXKHOCTH
HCTHHHBIE OTCYETH! BCAChIBAIOMIEH CHJBl MOYBBI MO MAHOMETPY
TapUPYIOTCA C SKBHBAJIEHTHHIMH BeJIMUHHAMH BJ1aXKHCCTH, OINpe-
Jle/leHOoll BeCOBBLIM METOJOM B TOJIEBBIX HJH J1abopaTOpHBIX
yCJ0BHUAX.

OnpepeneHne TOUYKM HyJAst TensuomeTtpa. ToUKoM HyJIs TeH-
3UOMETpa Ha3biBAlOT BEIHUHHY OTPHIIATENILHOT'O NABJIEHHS NPH
CONPHKOCHOBEHHH (PUIbTpa npubopa ¢ BOROH. DTy BEJIHUHHY CO
3HAKOM -+ OTHHMAIOT OT NOKasaHuii MaHoMeTpa, Koraa (UabTp
NoMeleH B INOYBY.

Co6paHHblii BIaroMep yKpenJsioT Ha IITaTHBe B BepTHKaJb-
HOM NoJioxeHnH. Ha cBoOoAHEIA KOHEI MatioMeT]iiidecKoll Tpy G-
KW HajJeBaloT pe3HHOBYI0 TPYOKY C BOPOHKOH Ha KOHLE U 3a-
NOJTHSAIOT TPYOKY BOAOH. 3aTeM BOPOHKY OMYCKAIOT Ha ypoBelh
Kpasi MaHOMeTpHuecko# TpyOKH, HamuBawT B Hee 20 I OUHILEH-
HOIl PTYTH W NMOJAHHMAIOT BOPOHKY C PTyTbio BBepX. [IpH 3TOM
pPTyTb 3amnosHAeT MaHOMeTpuueckyilo TPy6Ky. Bricora pryTi
B KOJIEHAX MaHOMeTpa AOJKHA COCTaBJSATb 38 CM.

ITocne 3T0rO Yepe3 BepXHHe OTBepCTHS GaNIOHA HAJUBAIOT
NPOKHIITYEHHYI0 BOAY, KOTOpast JOMKHA CONpHKacaThcs ¢ pPTy-
ThIO MaHOMeTpa.

Ecau mMexay BOJOH U CTOJOHKOM PTYTH OKaXyTC S NY3bIPb-
KH BO31yXa, TO UX YAaJsioT, AJAS 4Yero K 6a/jloHy npucoenu-
HSI0T BaKyyM-Hacoc.

[ns onpefeneHuse TOUKH HYJAS Npubopa (QUIABTP TEH3HO-
MeTpa COTpHKacamT C BOXOH, HoaHBAlT 6anjioH JO Bepxa
BOJOH ¥ IUJIOTHO 3aKPBIBAlOT pe3nHOBON mpoOKoil. Uepe3 He-
KOTOpOe BpeMsl YPOBHH PTYTH B OOOHX KOJIEHAaX MaHOMeTpa ycra-
HaBJuBawTcg. [locjie 3TOro NMPOH3BOAAT OTCYETHl YCTAHOBHB-
LIMXCS YPOBHeH PTyTH B 060U X KOJIeHaX MO IKaJe ¢ TOYHOCThIO
n0 1 MM ¥ 3anuchiBalOT B TabaMily N0 Chaenyouefl
thopme.
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Pa3HoCTb
(B ¢M PTYT-
Ilara Ne TensHo- ;;g)l;(f;xyggrlgfe) Touka Hyas

| merpa ] ys
’ Tamu 1-To (nonpaBka)
1-¢ xonexo 2-e KoseHo | M 2-To KOJleHa
MaHOMeTpa

OTcyer MancMeTpa PTyTHOTO
cronba (B cM)

Ilpu nM3MepeHHH BJAXKHCCTH MOUYBLI TOUKY HYJs TEH3HOMe-
Tpa (mompaBKy) Ka<ALi pa3 HeoOXOAHMO BbIYHTATb H3 pas-
HocTell ypoBHeH pPTYTH B MaHOMeTpe KaK BeJMUYHHY, He CBf-
3aHHYIO C COCYLUEGH CHJIOH MOUBHI.

MpoBepka BakyymycTtoiuuBocTH ¢uabrpa. Cobpanubiii H
NpPUrOTOBJEHHbIH [ paboThl npubOp BellalT Ha CTEHKY H
JIaloT BOJE HCIapsiTbCsd Uepe3 IMOBePXHOCTb KepaMHueCKOro
¢unprpa. Ilo mMepe ucnapenuss B npuope co3JaeTcsi OTpHLA-
TeJIbHOE JlaBJieHue (HaTshKeHHe), KOTopoe M M3MepsieTCs MaHo-
metpom npubopa. McnpasHbiit npuGop A0JKeH NOKa3aTh BeJiy-
yuHy oTpHuaresbHoro Aasnenus 0,85 armocdepr!, Hau 646 MM
pryTtHoro croi6a. Ecnu npubop He BhAEPKHMBAET 3TOTO pasps-
JKEHHs, TO MOoCJeloBaTeNIbHOA MpPOBEepKoH ero uactell onpefe-
JSIOT JeTalb, He BbIAePKHBAIOILYI0 OTPHLATENbHOTO JaBJe-
HHSI, H 3aMeHsIoT ee.

Tapuponka Te3ncoMeTpa. Mex1y BJaXKHOCTbIO NOYBHl U CO-
OTBETCTBYIOLIMM eii OTpHUATeJbHbIM JaBJeHHEM CYIIECTBYeT
KOppeJsilHOHHAsl 3aBUCHMCCTb, OOLIYHO BLIpaXaeMasi SMMIHUPH-

o o 8
yeckoit ¢opmyJoi: W = iTa + ¢, rae W — BnaxuHocTb 1ouY-

BBl (B %); X — MOKa3aHHCEe TEH3HOMETPOM OTpHuaTe/]bHCe AaB-
JieHHe C MONPAaBKO# Ha TOUKY HYJS, BbIPaXKelHCe B MUJIJIUMET-
pax pTyTHoro cronba, a, b ¥ c—napameTpbl ypasuenns. Kpu-
Bas, OTBeYalollas 1aHHOMY YpaBHEHHIO, siBJisieTcs TUnep6oaol,
npHueM BeJHUYHHA 3Hayenus W npubaniKaeTcs K BeTHYHHE ¢, B TO
BpeMsl KaK X BO3pacTaeT 3a Npefesibl H3MepeHHd. Bennunna c
npeaCcTaBJISI€T COB0I KOJHUECTBO HeYCBOAGMO#H paCTeHHIMK BOAKI
B IIOYBE.

Ina onpelefeHUs BJaXKHOCTH IOYBLI C TMOMCIIEID TEH3HO-
MeTpa HeOOXONHMO OMpeJeJIHTh 3aBHCHMCCTb MeXJy BJ1ayKHO-
CTbIO MTOYBHI ¥ [IOKA3aHUSIMH TEH3HOMETPa, OTBEYAICIIIMMY 33/1aH-
HoM BaaxHoCTH. OmnpefeneHHe 3Tofl 3aBHCHMOCTH, WJH TapH-
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poBaHHe NpHO6Opa, MOXKHO NPOBOAMTH KakK B IOJEBbIX, TaK
¥ B J1aB0paTOpHbIX yCoBUAX. Jlasi naGopaTopHON TapHpOBKH
6epyT B MeTanauueckHii 6auok padmepom 20 X 20X 15 c¢M MoHO-
JIUT TIOYBbI C HEHAPYIIEHHOH CTPYKTYPOIH, BlaXKHOCTb KOTOPOH
onpejes il U1K COGHpaloTCs onpeaeauTb Tensnomerpom. Onpe-
JleJISII0T BeC CYXOH NMOYBLI MOHOJUTA, HAXOAAILETOCS B SIIMKE.
HacpimaoT MOHOMHT BOJOH JO TpelesbHOH BJArCeMKOCTH
¥ BHINOJIHAIOT TApHPOBaHHe CAEAYICIUIHM cGpasom:

1) onpenensioT BeC MOHONUTA C TapOil B3BeLIMBAHHEM C TOU-
Hocthbio 1o 1 r;

2) B MOHOJMTe 6ypOM JeNalT CKBaXHUHY Ha ray6uny 10 cm
U1 YCTAHOBKH (HJIBTPA TEH3HOMETpa;

3) YCTaHaABIWBAIOT TEH3HOMETP (OH NpPEeABAPHUTENbHO J0J-
eH ObITb TPOBEPEeH Ha BaKyyMYCTOHYHBOCTb) H YKPEMJISIOT Ma-
HOMETP Ha MeTaJJIH4eCKOH MOJCTAaBKE;

4) mouBo#l, BLIHYTON M3 CKBAXKHHbBI, 33/1€/1bIBAIOT CKBAXKHHY;

5) B3BEINMBAIOT MOHOJIUT C TEH3HOMETPOM JJIs1 OMpeIeseHH ]
Beca TeH3UOMeTpa C IOJACTaBKOH;

6) sanuceBalOT OTCYETH MaHOMeTpa Mo dopme:
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7) ANl YCKOPeHHUs HCNapeHHs BOAbI U3 MOHOJIHTA MOBepX-
HOCTb €70 00OTPeBAIOT 3JIeKTPHUECKHM pedJieKTOpoM HJiH 061y -
BaICT BEHTHJISATOPOM;

8) eelHEeBHO YTPOM B3BEIUHBAIOT MOHOJHT C TEH3HOMETPOM
A/ ONpeJesieHUs] KOJHUYecTBa HUcnapuBIIeHcsl BOJbl U 3alHUChI-
BAIOT MOKa3aHUsl TEH3HOMEeTpa.

B pesysurate wabsiofeHHs NOJYYAlOT BEJUUYMHBI OTpHLA-
TeJIbHOTO JaBJIeHHUs 4 COOTBETCTBYIOIHE UM 3HAUeHHs] BJIAXKHO-
cti. TapupoBKy AenaT B ABYKpaTHOf noBropHOcTH. Ha Mua-
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JIUMETPOBOH OGymare BbIYEPUYMBAIOT IpaduK 3aBHCHUMOCTH MeX-
AY OTpHUATEJbHBIM NABJEHHEM H BJIaXKHOCTbIO.
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Puc. 32. KpuBble 3aBHCHMOCTH MeXJy NOKa3aHHAMH

TEH3HOMETPOB H BJIAXKHOCTBLIO TIOYBBI OPOILNAEMOrO yya-

crka BHHHI'uM (oTcuethl TeHsuomeTpa B MM PTYTHOTO
. cronba).

JJis1 3TOro Mo ocH X OTKJAABBAOT B MacluTabe PeJHUHHBL
OTPHLATEJIbHOIO JaBJIEHHs] B CAHTHMETpPaX pPTYTHOro cTosba,
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Puc. 33. JIunamuka BcachiBaiomei ci/ibl H BJaXKHOCTH MOYBH HA TAY-
Gane 20 cM Ha yyacTKe MHOTOJIETHEll TpaBOCMecH (KJeBep-+THMopeeBKa)
NepBOro roja Mojib30BaHHS NPH MOJIIBAX JOXKAEBAHHEM.

CnJgownas 3Mr3aroodpasnast JuHUS o603HauaeT BCACBIBAIOWYIO CUTY TIOUBLI; TIYHKTUD =

Hdf—BJAXKHOCTD 110UBbl B NPOUEHTAX HA CYXYIO HABCCKY 0O BJIAIOMEDAM; KpyxKou-

KH—BJIA2KHOCTb MOYBpl MO BCCOBLIM ONpeaeJsIeHHsIM; BepTHKaJbilbie CTOJIGHKH—OCZUI-
KH B MM: BePTHKAJIbHbl€ NYHKTHpHbIC JHHUH—NOJHBbI B MM.

ano ocu W — BJIaXKHOCTb IMOYBHI B IPOIIEHTAX K Becy abCosior-
HO cyxo#t mnouBbl. [TonyueHubil Tpaduk JaeT BO3MOXKHOCTb Me-
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PEBOJINTb H3MEpeHHOe OTPHLATENbHOE JaBJIEHHe B SKBUBAJEHT-
Hoe 3Havenue BiaxkHocTH. OOpasen TapUpOBOYHOH KpUBOU
npuBejeH l1a pHCYHKe 32.

[lpoBenentible B NOYBEHHO-MeJHOPATHBHON JaBopaToOpHU
BHHMUI'uM wuccsiepoBanus nokasajd XopollHe KauyecTBa TeH-
3HOMeTpa JIjisl H3MepeHHs BOJHOro pexkuMma IOuBbl.

OnpejeseHde TEH3HOMETPOM NMPOMAYHUBAHHS MOUBDI
NpH pasHbIX cnoco0ax MOJMBA M MOMEHTa
KanuJJISIPHOr0 HACBHIEHHST MOYBbI

Jaa peluenusi 3ajadd BBINONISIOT cjefyiolde paGoThl:

1) B3BelWHBAIOT C TOYHOCTBIO N0 | T MOHOJIMT C yCTaHOB-
JIEHHbIM TEH3HOMETPOM H M3MepSIOT BEJHUUHY OTPUIATENbHOrO
JaBJICHHS], COOTBETCTBYIOUIErO BJIAXKHOCTH TIOYBBI;

2) HM3MepSIIOT MJOWAJb Ceuelidsl MOHOJUTA W BHIYUCJSIOT
KOJIHYeCTBO BOJbI /1Sl YBJAXKIIEHHS MOHOJIMTa W3 pacuera Io-
JINBHOH HOPMBI;

3) BLIIHBAIOT BBIYHCJEHHOE KOJHYECTBO BOjJbI Ha MOBEpX-
HOCTb MOHOJIHTA HANYCKOM HJIH JIOXK/JeBaHHeM H CJefdT 3a Io-
Ka3aHHSMH MaHOMETpa;

4) n3MeHelHsl B NOKa3aHHUsIX MaHOMETPa NOKaXYT, YTO BO-
Ja Jowja 1o 30lbl 3ajl0XeHHs] (HUIbTPA TEH3HOMETpa;

5) MOMEHT yCcTalOBJIEHHS] PTYTH B MaHOMETpe 1a TOUKe HY-
JISl TEH3HOMETpPa ONpeJiesIUT KAMUJJISIPIIOe HaChllelile TOYBbI.

YcranoBka TeHsnomeTpa B moJje. ['nyOuHa 3akaajku Kepa-
MHYecKoro (UJbTPA TEH3HOMETpa OIpeJieisieTcsl XapaKTepoM
uccnenoBanus. HanpuMep, npu H3yyeHHH AHHAMHKH BJaX-
HOCTH KOpIIeoOMTaeMOro CJiosl MOYBbl MOJ OBOIIHBIMH KYJIbTY-
paMu 3TH GUIbTPbI yCTaHaBJUBAIOT Ha raybunax 10, 20, 30 u
50 cM npH pacCTOSHHM MeXjy TPyOKaMu BJjaromepa OKO-
a0 30 cm.

Jna ycraHoBKu BJjaroMepa 6ypoM puamerpoM Hemiuoro 6o-
Jlee [HaMeTpa QuibTpa BJaroMepa npoOypHBAIOT CKBaXKHHY Ha
HeOOXOUMYI0 T1yOHHY. 3aTeM B CKBaXHIly ONYCKAIOT IepeBsiH-
HbI}l cTepxKeHb (MaJiKy) TAKOro XKe JHaMmeTpa B HHXKHeH dacT,
rjile OHa HMeeT cpe3, HopMaJbliblil K oci. OCTOPOXKHBIM Bpalla-
TEJIbHBIM JIBHXKEHHEM CTep:KHs BbIPABHUBAIOT 110 CKBaXKHHBI.
B noarotoBsieHHYIO TakUM 06pa3oM CKBaXKHHY BBOASIT TPYOKY
BJIaroMepa JIo CONPHKOCHOBEHHS (UIbTPA C AHOM €e H MNPHTH-
paloT GUJILTP K HY CKBa KHHBI, OCTOPOXKHO NOBOpauuBas Tpyo-
Ky "3 CTOpoHbl B CTOpoHY. [locse 3Toro cxBaxKuHY MOCJIOHHO
3acbinaloT BbIHYTOH INpu OypeHHH 3eMiiell, KOTOPYIO cJlerka
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yTpaMOOBBIBAIOT 110 Mepe 3amoJiHeHHst CKBaxHuHbl. [Ipu 3achiil-
Ke CJIe[lyeT CTPEMHUTBCS K TOMY, UTOObI 3achiNatoias 3emJs yKJa-
JbIBAJach COOTBETCTBEHHO TEHETHYECKHM TFOPH30HTaM IOYBHI.

Czagu MaHOMeTpHYeCKOH IKaJbl YCTAHOBJEHHOrO BJjiaro-
Mepa 3a6uBaloT Ha raybuHy 25—30 cM peiiky, K KOTOpoil
NPH MOMOULH LIYPYNOB NPHKPEIJIAIOT MaHOMETPHUECKYIO WKANY.

[Tocne ycraHoBkH BJlaroMepa BO3jyXOYJOBHTENb IOJHO-
CTbIO 3aJIHBAIOT KHMsueloil Bojoil.

B npouecce paGotsl TeH3HOMETpa MPH JIOCTHKEHHH BBICOKHX
creneHeil Bakyyma B OajJIOH BO3JyXOYJIOBHTENS] MPOHHKAeT
Bo3ayX. Ero Heo6XxoauMo nepuoAnvecKd yaansitb u3 npubopa
JosiiBaHueM B 6aijon KuMsiueHOH Bojbl. DTy ONepauuio XKe-
JlaTeslbHO TIPOBOJIMTL, Korja Habepercs okoso 3 cm® Bo3pyxa,
W NIpUYpPOUHBATh e€e K NOJIHBAM MJIH JIOKASAM, KOTja MoyBa cra-
HOBHUTCSI BJIaXKIIOH,

Onpenenenue pF Boabl B nouse

MHorue nccnenosaTenn 3a pyGexoM nmpejjaraloT XxapakTepi3oBaTb
BOJOYAEPKIBAIOULYIO CUJY MOUBBI He OTHENbHBIMH KOHCTAHTaMH (3KBH-
BAJIEHTOM BJIaXXHOCTH, MaKCHMaJibHOH MOJIEKYJsIPHOH BJaroeMKoCThIO,
MaKCHMaJlbHOH 'MIPOCKONUYHOCTBIO U 1p.), a BCeH KpUBOH, Jalouieil 3a-
BHCHMOCTb MeXAY BJIA)KHOCTbIO IMOYBLI H €€ BOJOYAEPKHBAIOUEH CHJIOH.

BBuay Toro, uTO BOAOYJAePXKHBAIOWAs CHJIAa MOUBLI M3MEHSETCS
B GOJIbIIMX Npejenax, JOCTHTast MPH HA3KOH BJIAXKHOCTH TOUBLI BEJHUUH
nopsiilka HEeCKOJbKHX Thicsiu aTmocdep, AJS BhipaKeHHs 3TOH 3aBHCH-
MoctH CkKo(uabA NMPCANOXKHI BBeCTH cUMBOJ pF. 3HaueHus pF npen-
CTaBJSIIOT cOGOM AecsiTHUHBIE JOorapudMbl BeIpaKeHHOH B CaHTHMETpax
BBICOTbHI BOASTHOrO CTOJI6a, CBOGOAHASI SHEPrust KOTOpOro, uamepsiemas
no wkasne TsixkecTH (F), 5KBHBAJIEHTHA BOAOYIep:KHUBawoUeHd cue, CooT-
BeTCTBYIOWIEl TOI MM HHON BJAXKHOCTH Nousbl. [IpuMeHeHue LIKaJb
pF, ocHOBaHHOI Ha CBOGONHOH 3HEPruH CTOJN6A XKHIKOCTH BMECTO €ro
JaBJleHu s, 0cBOGOKLaeT OT HeO6XOAHMOCTH YUHTHIBATL MJIOTHOCTb JKHI-
KOCTH M MO3BOJITeT NMPHUMEHSTh BMECTO BOAbI APYFrHe XKHAKOCTH, AJS
KOTOPBIX 3HaueHHs pl° Takke OYAYT PaBHSATHLCS JeCSITHUHLIM Jorapud-
MaM BBICOTHI HX cToJi6a, BbIpaXCHHOI B caHTuMeTpax. [Ipn nocrpoeHuu
KPUBBIX pF no ocu abCcUMCC OTKAAABIBAIOT NPOUCHTHbIE BEJHUYHHbI BIaXK-
HOCTH, a 1O OCH OP/JMHAT COOTBCTCTBYIOU[HE MM 3HaueHus pF (TOUKH
KPHBO# MoJyualoTcsl Ha MepeceyeHH NepneHJHKYaAsipoB, BOCCTAHOBJEH-
HbIX K OCAM KOODAMHAT B COOTBETCTBYIOWIMX TOUKAX).

Jnst onHOIt W TOH XKe BJA)XHOCTH MOYBHI, B 3aBUCHUMOCTH OT MPOHUC-
X0XJeHUsl 3ToiH BJAXKHOCTH, TJaBHbIM 06pasoM OT TOro, MOJYUCHAa JH
OHa nyTeM O0G6e3BOXKHBaHHS OoJiee BJAXKHOH MOUBBKI HJH, HanpoTHB,
NyT2M HacbllleHHs BOAOI 6oJjiee CyXOil MOYBHI, MOJYYAIOTCS ABa Pasjiuu-
HbIX 3HaueHHUs BOJOYACPIKIIBAlOWEH HJH BCachlBalOUleH CHJbI MOYBHI.
Takum o6pasom, 1Js1 yCNOBHI BbICHIXaHUS H YBJAXKHEHHS NMOYBH MOJY-
4alTcs JBe KPHBLIC, PacXxOxJeHHe KOTOPHIX Ha3biBaeTcsl siBJeHHeM
rucTepe3nca; 3TO pPacXOXKIeHHe yMeHbllaeTcs NMPH YBEJHUCHHH NpPO-
JOMKUTENbHOCTH BLICYMIMBAHHUSI MJM HAaCbIEHHsS NOYBHIL.
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das nomyucHust 3HayeHnit pF MeHbuie 3 mnpejgJarailoT H3MEHATH
BJAXHOCTb MOYBbI HEMOCPEACTBCHHBIM OTCAChIBAHHEM BOZbl H3 MOYBHI
uepe3 TOHKOMOPUCTYIO MeMODaHy ¢ NMOMOLLBIO pa3pexxcHHS (BakKyyma),
H3MepsieMOr0 MaHOMEeTPOM H MPHHMMAaeMOTO DPaBHbLIM BeJIHYlIHE CBO-
6onHoit sHepruu. 3HaueHus pF ot 3 10 4,4 onpelensioT MO MOHUXKEHHIO
TOUKH 3aMep3aHiisi BOJAL B Nouse. 3HaueHus pF ot 4,15 u Bhlle 10 npe-
JI2ILHOTO 3HAaueHHst 7 (Ans a6COJIOTHO CYXOIi MOUBBH) BHIYHCJAAIOT IO
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Puc. 34. Kpusee pF Bonbl B nouBe, NocTpoeHHble JJist o6pasna
NouBbl C AeJISIHKH MOJ TpaBoil (cyrnnHok, PoTaMmcTeackast onmbiT-
Has CTaHNus).

JNaBJEHHIO BOASIHOTO mapa, B 3aBHCHMOCTH OT KOTOPOrO yCTaHAaBJH-
BaeTCs Ta WJM HHas BJaKHOCTb Moupbl. ITosyueHHnle TakuM 06pasoM
TpU uacTH Kpupoil pF ycloBHO OOBeNHHSIOT, MpelnoJjaras, uro OHU
BLIPAKAIOT OJHY HeNpephLBHYIO 3aBHCHMOCTb, 3aBHCHMOCTb MEXAY
BJAXKHOCTLIO MOUBH M ee BOAOYAepXKuBaloueil CHIOH yCTaHABJAHBAIOT
WHOTJA TMyTeM WUEHTPH(YrupoBaHHS M OTCACHIBAHUS BJIaTH W3 MOYBHI
KaJHOPOBAHHBIMU NOPHCTLIMY NiacTuHKamu. Ha pucynkax 34 u 35 npu-
BefleHbl KpHBble pF CYTJHHUCTBIX [OUB, MOCTPOCHHbIE A/l YCJIOBHH HC-
CyLeHHsT (BepPXHHE) 1l HaChIEeHHs (Hmmme)

CKOOHJIBA CUHTACT OHGOUHEIM BEIYHCIEHHE BIAXKHOCTH, sIBJAIOLIEH-
CA HHIJKHUM MNPCACJOM [OCTYMHOTO AJs pacTeHHH COnepiKaHus BOJBI
B IOuBe M HasbipaeMod Ko3(hGuULHEeHTOM 3aBsAflaHHs, MO 3KBHBAJICHTY
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BJIaXKHOCTH MJIM MaKCHUMAaJbHOI FMI'POCKONUYHOCTH C MOMOIILBIO MepPeBo-
HBIX KO3((HIHEHTOB, OZHHAKOBHIX AJNs Bcex nouB. OH yKasbiBaeT, uTo
NpH ONHOM M TOH Ke CHJIe BCACLIBAHN S BOJbI H3 MOYBbl KOPHSAMHU pacTeHH
OTHOLIEHHe Ko3(hdpHueHTa 3aBIJaHUA K 3KBUBAJNEHTY BJaXKHOCTH Oyjer
onpenensiTbCst BUAOM KPuUBO# pF naHHOH MOUYBHI AJS YCJOBHIl ee BHICHI-
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Puc. 35. Kpusbie pF BOAB JANs TpPHHBHJABCKOrO CY-
rHHKA.

XaHHsl, a OTHOLIEHHE ero K MaKCHMaJlbHOH THIPOCKONHYHOCTH, KpOMe
TOrO, ellle OTKJOHeHHeM KPHBOH BHICBIXaHHSI OT KPHBOH HacChIEHHA.
[ast Haxoxnenuss Kospduunenra 3sassjanus Ckoduibi npennaraer
NPUHSATL 3HAaueHue pF paBHbIM 4,2 W HAXOAHTb BJAXHOCTb, COOTBET-
CTBYIOLLYIO 3TOMY 3HauyeHui0 pF JJisi yC/NOBHH BBICHIXaHMS TOYBHI,
HernocpejCTBEHHbIM ONpejfesieHHeM HJH N0 KPUBOH pF AaHHOH MOYBHLI AN
YCNOBHH BLICBIXaHHS, MOCTPOEHHOH MO APYFHM TOUKaM.

Onpepenelne pF Metoaom oTcachiBanua. Onpejenenne pF MeTonom
HenocpeACTBEHHOTO OTCACHLIBAHUS BOJLI H3 MOUBLI YePe3 TOHKONOPUCTYIO
MeMGpaHy, MpPOHHLAeMyl0 AJsi BOJbI, HO He MPONYCKAIOW(YI0 BO BJAX-
HOM COCTOSIHHHM BO31yX, MPOM3BOAAT NO cnoco6y Ckoduabaa u Borenno
ne Kocra caenyromum o6pasom.

B 60XHepOBCKYI0 BOPOHKY MOBEPX ee IMeperopojikh C OTBep-
CTHSIMH BKJaJAbIBAOT MNPOCTOH G6GyMaxHbll (GHJLTP, NpPeABapUTENbHO
NOKPHITHIH CyCreH3ueldl TOHKOTO HJla CJI0oeM 0KoJl0 | MM. 3aTeM B BOPOHKY
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romewaioT ofpasel, MOYBH, HaChILEHHONl 1O MOJHOH BJIarOeMKOCTH,
KOTOPbIl pacnpefie/isiloT PAaBHOMEPHBIM CJIOEM TOJNUIMHOH B HECKOJbKO
MUJIJHMETPOB, H yCTaHABIUBAIOT BOPOHKY Ha npo6ke B Koa6y ByH3eHa,
CHa0XeHHYI0O MAHOMETPOM M COeJHHEHHYIO C HacoCOM JJisl paspekKeHus
BO3AYyXa.

CJaenyeT OTMeTHTb, UTO TaKoe nmpocTeiilee o60pyjoBaHue Aas onpe-
JeJicHUST BeJIMUHHBI pF MeTOJOM OTcachblBaHUSl He obecneunBaeT coxpa-
HeHHsl CTPYKTYpbl HcClielyeMOil NMOuBbl H HeO6XOAHMOH TOYHOCTH HC-
c/Iel0BaHUH.

Co3naBasi pasJiiuHOe pa3pexeHile B Kojabe, MONyyaioT, B Pe3yJib-
TaTe OTCAChIBAHHSI BOALl 113 NOUBEHHOTO ofpasla uepe3 BOPOHKY, COOT-
BETCTBYIOHIHE 3HAUEHH S BJIAXKHOCTH MOYBLI, KOTOPHe ONpeaeasitoT 06bY-
HBIM CIOCOGOM (BBICYIIHBAHHCM YacTH o6pasna B CYWHJAbHOM WWKady).
Boipaiass paspekeHue B CAHTHMETPaxX BHICOTH BOAsiHOTO cTonGa (H),
HaxoaaT plF=I1gH. Tak Kak mpeieinbHOMY pa3peKeHHI0 0KoJo 1 aTMo-
cdepbl COOTBETCTBYET BbICOTA BOJAsSTHOTO cTos6a okoso 1000 cm, npenenb-
HOe 3HaueHHe pF, onpeaensemoe TakuMm crioco6oM, pasto 1g 1000, 1. e. 3.

I1poio/KHTEIbHOCTb ONPEAeJNCHHSI 3aBUCHT OT TOro, KakK CKOpO
yCTAHOBUTCS TOCTOSTHHAsl BJIAXKHOCTb IOYBEHHOTO o6pa3la, MPaKTH-
yecku 10 24 uvacos npu pF Menbue 2 u 10 48 vacos npu pF ot 2 10 3.

Onpefie/liB 3HA4EHUS BJAXHOCTH MOYBLI, COOTBETCTBYIOU{HE He-
CKOJIbKHMU 3HAUEHHSIM Pa3peXXeHUs (OT TpeX A0 MATH 3HaueHuii), nonay-
qaloT TOUKH HHXKHell yacTl KPHBOH pF A8 ycJOBHIi BHICHIXaHU S OUBDI.

3uauennss pF AN KPHUBOH HacCHIEHUST MOTyT ObITb MOJyYeHb
NyTeM HacbllleHHS BOAOH CyXO#l MOUBHLI [IPH ONpPeAeJIeHHOM Pa3peKeHHH.
Jlns 3TOro moJib3yIOTCsl TeM Ke 00OpyAOBaHHEM, HaauBasi BOAY AN
HaChI[eHHs] NMOYBbl B KOJOY DyH3eHa B TakoM KosuyecTse, uToObl OHA
3anoJiHsijla HOCHK BOPOHKHM NPH ONPOKHALIBAHMM KOJGH C BOPOHKOH
W nousoii. BOpOHKY NpeaBapHTeNbHO 3aKPLIBAlOT Pe3HHOBOIN NPOGKOMH
Tak, uToGbl I0UBA NPU ONPOKUABIBAHUY BOPOHKH He BhICHINANach, a BO3-
JyX H3 MOYBbI NPH €e HachillleHHH BOJAOH MOr Gbl CBOGOAHO BBIXOAHTb.

Onpenenenue pF no noHuKeHHI0O TOUKH 3aMep3aHHUs BOAbI B MOYBe.
Onpene/ieHue MOKasaTeslst BOAOYAepXKHBaiowmed cuasl noussl pF 1o
MOHHKEHUIO TOUKH 3aMep3aHHs BOALI B TOYBE OCHOBAHO HAa 3aBUCHUMOCTH
MexKJy CTeNeHblo CBS3aHHOCTH MOYBEHHOH BOABI MPH Pa3NHuHONH BAAXK-
HOCTH MOYBBl H TeMnepaTypol ee 3amep3aHusi. [Ipunnumaercs, yTo pas-
HOCTb CBOGOAHOH SHCPTHHM BOAbI B YMCTOM BHJAE H BOAbI, CBSI3aHHOMH
nousoil, BolpaxeHHas no CKoQHAbAY B CAHTHMETPAaX BLICOTH! BOJASHOTO
cron6a (H), cBo60AHas 9HEPTHSI KOTOPOTO S5KBUBAJIEHTHA 3TOH Pa3HOCTH,
npAMO NPONOPUHOHANbHA MOHUKCHHUIO TOUKH 3aMep3aHHs BOJbl B MOYBE.
Takum o6pasoM, onpejensst TeMnepaTypy 3aMep3aHusi MOUBbI NPH pas-
JIUYHON ee BJIAXKHOCTH, MOJYUAIOT JalHble JJist BhluknceHHs 3Hauenuit H
M COOTBETCTBYIOM{MX 3HAaueHHi pF.

3HaucHust pF, onpelessieMbie 3THM CIOCOGON C IeJbl0 NOCTPOEHHS
KpHBO#H pf 1as ycloBHit 06C3BOXKHBAHUS TOUBLI, PEKOMEHAYeTCs MoJy-
4aThb, ‘OTPAHHUHBASACh NpejenaMu 3 (3HaueHue pl’, cOOTBETCTBYyOLLEE
MOHHIKEHHIO TOYKH 3aMmep3aHus BoAbl B nouse Ha 0,09°) u 4,4 (3Hauenue
pF, cooTBeTcTBylOIlee NMOHMKEHHUIO TOUKM 3aMep3auusi Ha 2°). TlouseH-
nble 06pasllbl NPH TAaKUX OMNpCAGNEHHUSIX MpPaKTHUECKHM MOTYT HMETb
BJIAXKHOCTb OT Npejena OTCaChbiBaHHS BO/bl O THTPOCKOMUYHOCTH, MOJY-
vyaeMoOil B pesysabTaTe MOACYWHBAHUS HaJ 3-NPOUEHTHHIM PacTBOPOM
H,SO;.

IIpn HaxoXACHHH TOUCK KpuUBOI pF BoAbl B 1aHHON MOuBe Mo Mo-
HUJKEHHIO TeMnepaTyphbl 3aMep3aHusl H3 NMOUBEHHbIX 06pa3lOB C pa3jnu-
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HON B YKa3saHHLIX MNpejesjax BJAXJOCTbIO, BHAEPKAHHBIX NpeiBapu-
TeNbHO B TeUeHHME ABYX CYTOK B OIOKCaX JJIs PaBHOMEPHOTO pacrnpejele-
HUS B HHX BJard, GepyT no ABe HaBeckd B 10— 15 r kaxnas. OnHa Ha-
BECKa MCMONb3yeTcs AJIs OnpefeseHHs] TOUKH 3aMeP3aHusl BOJbI B II04Be,
apyras — Ansi ONpPeAeJCHHS BJAXKHOCTH NOYBHlL OGLIUHLIM CIOCOOOM
(BbicymnBanueM B cywmHabHOM wmkady). O6a onpefejcHusi MOXKHO Mpo-
BOANTb MapajesibHO; KPOoMe TOTO, Cle/lyeT cAeslaTh KOHTPOJIbHOe Onpe-
JleJieHle BJIAXKHOCTH NePBOH HAaBECKH MOcJe onpejesieHHsl TeMIepatyphl
3aMep3aHus BOAbl B Heil.

Onpejenenne TOYKH 3aMep3aHHsl NPOBOAUTCSH KPHOCKOMHYECKHM
merojioM. IIpuGop, B KOTOPOM NPOM3BOAST OMNpefeseHHe (KPHOCKOM),
COCTOHMT M3 COCYJa C O XJ1aXalolefl CMecblo, LIKPOKOI NPOGUPKH, yKpen-
JIeHHOH B KpbIlIKe cOCyAa, H OOLIKHOBEHHO!N NPOGUPKH, BCTABJEHHON
Ha npo6Ke B LIMPOKYyl MNpo6upKy. B y3kylo npoGupky BcTasasieTcs
Ha npo6Gke Gekmanosckuil TepMmomerp (c Aesenusimu 0,01°), a B cocyn
¢ OxJaxjawmoumel cMecblo OObluHBIE TepmomeTp (c meaeHusMu 0,1°).

OnpejeneHne TOUKM 3aMeP3aHMsi BOJAbI B [MOuBE 3akKJlouyaeTcs
B cJenyioueM: |) HapyKHblit COCY KPHOCKONA M KakoH-HUGYAb ApYyroi
IIMPOKOTOPJ/ILIH  cocyA  (HampuMmep, LIHPOKOrOPJAYI KOHUYECKYIO
Konby) HQNOMHSIIOT OXJa)Kjamliedl CMecblo, COCTOsIEH M3 CHera WAu
TOJIYEHOTO JbJa, NOCHIMaHHbIX MoBapeHHol conblo (NaCl) B TakoM Konu-
yecTBe, 4TOOLI TeMmepaTypa cMecH 6blla 0Kol0—3°; 2) HaBeCKy MOUYBHI
(10—15 r) c onpesencHHON BNAXKHOCTHIO TOMEILLAIOT B Y3KYIO NMPOGUPKY
KpHOCKOINa H 3aKphIBalOT NMPoO6UPKY NpPoO6KOH C BCTAaB/JEHHLIM B Hee
6exMaHOBCKHM TepMoMeTpoM. [1pH 3TOM LIapHK TePMOMETPA NMOTPYIKAIOT
B NIOYBY, KOTOPYIO MJIOTHO 06:KHMAaIOT BOKPYT Hero; 3) npoGUpKy ¢ nou-
BOH M TEpMOMETPOM TIOTrPy»XKaloT B COCYA C OXJaxaawmed cMecblo
M OXJIaXJaIoT 0 TemnepaTypel HuKe 0° (MPHUMepPHO [0 MOJIOBHHbI OXKMU-
JlaeMOTO NMOHUXEHHs TOUKH 3aMep3aHus); 4) npo6UPKY C MOYBOH M Tep-
MOMETPOM BLIHHMAIOT M3 OXJa)Kjalouweil cMecH, GbICTPO BLITHPAIOT CHa-
PyXH H yCTaHaBNHBAIOT HA Npo6Ke B LIMPOKYIO MPOGUPKY KPHOCKOMA.
3hech OKPY)KeHHasi BO3AYLIHOH H30JsUMell MOYBa MOCTENEHHO Mepeox-
JNaxcfaercsl 10 TeMmepaTypbl NMPUMepHO Ha |° HHXKe OXHAaeMOll TOUKH
3aMep3aHHs; 5) OTPBLIBUCTHIM, KOPOTKHM BpallleHHeM TePMOMeTpPa B MOUBe
BbI3BIBAIOT 3aMep3aHHe NepeoxJaxXKAeHHOH BOAbI U NMPOAOJNIKAIOT HAGJIO-
JaTb 32 MOKa3aHUSMH TepMoMeTpa. B npouecce 3aMep3anus BOAbl 3a cueT
BHII€JICHUS] CKPBITOH TenmJoThl TeMnepaTypa MO4YBH MOJHUMAaeTcs, a
3aTeM, MO OKOHYaHMM 3aMCP3aHHS, HAUHHAeT CHOBAa onyckarbcsi. Hau-
BLICIIASI TeMnepaTypa, NoKaszaHHas TePMOMETPOM B TeyeHHEe 3TOro IMpo-
mecca, PUKCHpYCTCS Kak TOukKa 3aMep3aHus BOABl B nouse. HabGaio-
JleHHs 3a MOJHATHEM ¥ HAuajloM OMYCKaHUs PTYTH B GeKMaHOBCKOM
TepMOMETpPEe BeAYTCS ucpe3 YKPelJIeHHYIO Ha HeM Jyny.

ITpu MaccoBblx onpeneneHusix o6pasubl NOUBLI MOMEMIAIOT B MPO-
6UpKH, B KOTOPLIX OyleT npousBOJHTbCS OMNpeleieHHe, H yCTaHABJH-
BAIOT B COCYJ ¢ eAsiHOM Bojoil (¢ =0°). OnpegeneHue TOUKH 3aMep3aHus
BOABI B MOYBE yMpouaeTcs, a TOYHOCTb ONpeJeJieHHs MOBbLIIAETCS,
ecJiM OXJIaXalomasl CMeCb NMeeT TeMnepaTypy, GlU3KyI0 K TeMnepatype
3aMep3aHus BOJAbl B nouse. Jns peryJupoBaHus TeMmepaTypbl OXJiax-
Iapollefi cMecH YCTaHaBJHBAMOT PSAOM € KPHOCKOMOM, HECKOJbKO
BHILLIE €T0, Ba COCYa: ONHH C BOJAOH KOMHATHOH TeMnepatyperl (15—18°),
BTOPOHl C oXJaxJawuiell cMecbio TemnepaTypbl —7 WJu — 8°, MpHro-
TOBJIEHHOH M3 CHera HWJHM JibAa nyTeM Jo6aB/ieHHS NMOBapeHHOH coJaH.
N3 oboux cocynos Bona no cucdoHaM MOXKeT ObITh MojaHa B HAaPYXKHbIH
cocyJ KpuOcKoma W Nno TpeTbeMy CH(OHY canBaeTcsl HapyXy. Takum
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o6pasoM, TeMnepaTypy OXJaxKAawooueli CMecH MOXHO peryJjuposaTth
U nojpjep:xuBaTb B npolecce 3aMmep3aHus OGAuU3Koil K TeMmmepartype
nousnl (Hanpumep, Ha 0,5° HUXKe Moka3aHUH GeKMaHOBCKOTO TepMOMeET-
pa). [Ipu Takom npucrnocobyeHn HeT HafOGHOCTH B OTHEJbHOM cOCYyJIe
¢ OXJaxJawuieh cMecbio ANST NpPeJBapUTEJIbHOTO OXJaXKJAeHHs MOUBHL
[Tpo6upka ¢ noupoil u 6EKMaHOBCKHM TepMOMETPOM CPa3y yCTaHaBJ/H-
BaeTcsl B LINPOKYI0O NMPOOGHPKY KPHOCKOMA M OXJa)KJAaeTcsi 10 HYXKHOii
TeMnepartypbl. Kak Tonbko TeMnepaTypa nousbl MOHH3UTCS A0 HaMeueH-
HOTO 3HauyeHHWs, BbI3pIBAeTC1 3aMep3aHHe IOUYBbl, B TMPOLOJIKEHHE
KOTODOTO TeMmepaTypy oOXJaxkjarmoueil cMecH MNOCTENEHHO H3MCHSIOT
NpUIHBaHUEM MO cH(pOHaM TemJo# W XOJOZHOIN BOALI, NOAJNEPIKHBAS ee
Touno Ha 0,5° HMXKe mnoKasaHuil GeKMaHOBCKOro TepMoMmerpa. Bcuen-
CTBHE OUeHb MEAJIEHHOTO MOBLILIEHHS TeMMepaTypPhbl NOYBKI 3TOT Npomecc
NPOXOAUT CNMOKOIIHO M Ge3 mepeoxJyaxjaeHHs nousbl. [103ToMy HauBbic-
mee TOKa3aHHe OGCKMaHOBCKOTO TepMOMeTpa B TaKOM cJjyuae GoJiee
TOYHO COOTBETCTBYeT TOUKEe 3aMep3aHHs BOIbl B MOuBe.

OnpenennB noouepeiHO TOUKH 3aMeP3aHus AJs BCEX B3ATHIX 06pas-
LOB MOYBbI C PA3/IMYHON BIAXKHOCTBIO, HAaXOLSIT 3HaueHus pF no ypas-
HEeHUIO:

L; L

rie H —BHicoTa cToa6a KHAKOCTH, B HaHHOM cJiyuae BOJbLI, KBH-

BaJIEHTHasl BOJOYJAEepPXKHBAaOwWeH cHje MOUBbl W BhIpa)KeHHasd
B CaHTHMeTpax;

T — a6coJoTHast Temmeparypa (s °);

g — rpapuTauxoHHoe yckopenue (981 spr. r~1 cm~1);

L;— ckpuitast TenjoTa 3aMep3aHusi JKUAKOCTH (415 BOAH 3,360-10°
apr. r1);

! — noHMXKeHHe TOYKH 3aMep3aHusi BOA (B °).

s soasl pFa4,1+1g ¢.

[MoacTaBuB B 370 BLIpaKeHHe HafifeHHble NOHHNKEHHS TOYKH 3aMep-
3aHUs BOJBI BO B3sITHIX 06pasuax nousnl &y, f,, {3 U T. A., NMOJNYHAIOT
COOTBETCTBYIOLUIME 3HAayYeHHs MOKa3aTeNss BOJOYAEPKHBAIOWEH CHJB!
pFy, pFa pFsm T. A

OTknanblBast mo ocH aGCUHCC NMOHMMKEHHS BJAXKHOCTH MOYBEHHBIX
06pasuos, BblpaXKeHHLIE B POLUEHTAX (ry, Fy, £3 H T. A.), a 10 OCH OPJH-
HaT COOTBETCTBYIOUIHE 3HAUYEHHs NIOKa3aTels BOAOYAEPIKHBAKOMEH CHJIbI
(pFy, pFy, pF3gu T. 1.), HAXONSAT TOUKH KPUBOK pF BOJb B JaHHOH MOuBe.

I[Tpumep. IOna onpeneneHust B3sTe 06pasnbl MOYBbLI C BJAXK-
HOCTbIO B MPOIEHTaX K Becy CyXoi#l MOYBHI:

rn=21,8;, r,=15,6; ry=13,1; r,=9,2.
COOTBETCTBY!OIH,HG TNOHMXKEHHS TOYKH 3aMep3aHHs BOLLI B TOYBe:
t=0,13% £,=0,20% #;=0,56° ¢,=1,53.
BrlunciieHHble 3HaueHuss pF:
pF1=4,1+1g0,13=4,14+1,114=3,21;
pFe=4,141g0,20=4,1+1,301 =3,40;

pFs=4,1+1g0,56=4,1 41,748 =3,85;
pFa=4,141g1,53=4,140,181 =4,28.
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OtnoxuB no ocu abcuuce mnepsoe 3HaueHHE
BnaxHocty ri=21,8%, a no ocH opaMHAT COOTBET-
CTBYIOIEE 3HauyeHHE MOKasaTessl BOLOYIEpKUBAIO-
wed cuael nousbsl pF;=3,21, BOCCTaHABJHBAIOT
B HalileHHBIX TOUKAX MEepPHNeHANKYJASPbl K OCSIM KO-
OpJHHAT; MepeceyeHue NeprneHIUKyJ/Asipos NaeT mep-
ByIO TOUKY KpuBoi. Takum xe o6pasom no r, u pF,
HaxXoAsIT BTOPYIO TOYKY KPHBOH, MO rg H pFy
TpeThlio, MO ry U pFy yeTpeprylo.

Kpusass pF BoIbl B JaHHOH NouBe NJSl YyCJO-
BHI ee BBICBIXaHHs, MOCTPOEHHAs] MO 3TUM TOUKaM,
nokKasaHa Ha pucyHke 36.

3nauenue KoadhuUHeHTa 3apsAaHHS ANST JaH-
HOH MOuBBI HAXOASIT ciaelylowiuM o6pasoMm: Ha ocu
OpAMHAT OTKJAajbIBAlOT 3HaueHue pF=4,2, B Hall-
A€HHOIl TOuYKe BOCCTAaHABJUBAIOT MEePNEHAUKY ISP
K OCH OpJAHHAT IO nepeceyeHUs ¢ KPHBOH M U3 TOU-
KU MepeceueHUst ONYCKAaIT MepPneHAUKYJsp Ha OCh
abcuucc; Ha ocu abcuuce noayyaercss MO LuKane
BJAXKHOCTH BeJNHYHHA KO3pPuuueHTa 3aBsiaaHus.

Jns npakTHYeCKHX 3aHSTHI XKeJaTeJbHO pac-
npefesnTh 06pasiubl MOUYBEL MO TPynnaM CTYAEHTOB
(13 3 — 5 uyenoBeK Kaxjas) Tak, uToGbl B pe3yib-
TaTe INpPOBeAeHHbIX KaxJoil rpynmnoii onpencneHui
6bl1a ocTpoeHa Kpusast pF s JaHHOH MOYBeHHOIH
pa3HOCTH, NPHUYeM KaXKJAblil CTYAEHT JOJKEH CaMo-
CTOSITeJIbHO ONpefeNUTb TOUKY 3aMep3aHus Jast
oJlHOro MoyBeHHOTO o6pasna. TakuMm o6pasoM, cie-
AyeT MOJYYHTb 1O Ipynnam Kpusble pF pnas pas-
JUYHBIX (HanpuMep, IO MEXaHUYECKOMY COCTaBY)
MOYB M 3aTeM CONOCTaBHTb 3TH KPHBLIC.

Onpenenenine pF no paBieHHI0 BOLSHOrO napa
Hap nouBoi. [{n1s onpeleseHHsi BLICOKMX 3HaueHHH
pF (Haunnas ot 4,15 u Bbilie) MOXKeT GbITb HCNOJb-
30BaHa 3aBUCHMOCTb MeXIY BJAXKHOCTHIO MOYBLI
M PaBHOBCCHBIM JaBJleHHEM BOASIHOrO Mnapa Haj
Hefl. 3HAueHUs BJAXXHOCTH, COOTBETCTBYHOLIHE IJ5
JlaHHOW MOYBLI ONpeJeJCHHOMY JaBJEHHIO BOJASHOTO
napa, MOTYT GbITb MOJIYyUYCHbl MyTeM HachlleHUus! HAH
BLICYLINBaHH Sl HABECKH NMOUBLI B 3KCHKAaTOpe c onpe-
JeJIeHHbIM JaBJleHHeM BOJASIHOTO Mapa HJH, 4YTO TO
XKe camoe, C ONpefelleHHOH OTHOCHTeNBHOH BJaX-
HOCTLIO BO3JyXa MNPM YCJOBHH I[OCTOSTHCTBA TeM-
nepatypsl (06niuno 20°).

[ns1 nojjepKaHHsi B SKCHKaTope ONpejeseH-
HOrO JaBJeHHst BOJASIHOrO mapa yAoGHO MOJb30-
BaTbes psigoM OGepMuiiiepa, cOCTOAMUM H3 Hachl-
IEeHHBIX PacTBOPOB coJefl, KOTOphle JaloT B 3aM-
KHYTOM NpOCTpAaHCTBE Npu Temrnepatype 20° cae-
AylolHe paBHOBECHble 3HAaueHHS] OTHOCHTENbHOH
BJIAXHOCTH BO3jyxa (rtaba. 32).

Jns mnonyueHuss TOueK KPHBOI HachleHHS
HaBecKH abcoJiloTHO cyxoil mousel (10—15 r) no-
MewialoT B GIOKCh! M BBIZEPXKHBAIOT B 3KCHKATOpax

Ta6auma 32
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C PasJMYHBIM JaBJeHHeM BOASTHOTO Mmapa A0 MNOCTOSHHOH HJH MaJjo
13MeHsoWeNCsT BJIAXMHOCTH (B TedeHHe HECKOJNbKHX CyTok). Kpu-
Basi pF 15 ycnoBuil BHICBIXaHHS MOYBHI MOJYYaeTCs MYTeM BhICYLIH-
BaHHSl B SKCHKATOPaX C Pa3/IMuHbLIM JaBJE€HUEM BOLSIHOTO mapa o6pas-
UOB MOUBBI C BJAXKHOCTbIO, HECKOJbKO GoJibiuell, uyeM OXujaaeMas.
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P - Bnamnocms nouber :

o-Touru rpulod pF, onpedenentse no noHwKeHun
mouxu 3amepanun Bods 6 noybe

Puic. 36. KpuBasi pF BOmbl MO NMOHMXKEHHMIO TeMIepalyp’l
3aMep3aHHs BOABI B TOYBe.

3Hauenus pF, COOTBETCTBYIOLIHE NPH ONpeeJeHHON TeMIepaType onpe-
JEJICHHBIM 3HAUYeHHSIM OTHOCHTEJbHO!N BJA)KHOCTH BO3AYXa, BBIYHC-
JAI0TCS 110 ypaBHEHHIO:

e RT . h N _ RT 100N

RT
= 3~ —1gh),
1g 2,30 g +1g(2—Igh)
rie H — BpicoTa cTonGa XHAKOCTH B CAaHTHMETPaX, 3SKBHBAJeHTHas
BOJOYJACPXKHBalOUel CHJle MOYBHI; .
R — rasoBas nocrosinnas 8,315-107 spr. monp ~1° C-1;
T — a6conoTHast Temneparypa (B °);
M — monekynsipHbifi Bec KHIKOCTH B (pase napa (zns Bogs 18,02
Mosib~1),
g — rpaBuTaunoHHoe yckopenue (981 spr. r-l.cml);
h — oTHOCHTe/lbHasl BAaXHOCTb BO3nyxa (B %).
Ias sogwl npu 20° pF=6,5-1g(2—I1gh).
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I'masa VIII

ONPEJEJIEHUE TEIJIOTblI CMAYHBAHWAI,
MNJIACTUYHOCTH NMOYBbI U MPOCAZOYHOCTH
TPYHTOB

ONMPEAEJIEHUE TEMJIOTbI CMAYMBAHUS MOYBbI 110 METOAY
M. U. AHZPUAHOBA

Ilpu cMauuBaHuM TBEpJOro TeJa KHUAKOCTBIO MPOHUCXOXHUT
BbijleJleHHe Telja, KOTOpoe Ha3blBaeTcsi TENJAOTOH CM a-
yupBaHU4da. Tenjora cMauuBaHUs 3aBHCHUT OT YJeJbIIOH II0-
BEDXHOCTH CMauMBaeMblX TeJ M KOJHUECTBA COJEPIKALIUXCS
B HUX OpraHUYecKUX BelecTB. TemioTa CMauuBaHHs TOYBbI TEM
Bblllle, yeM OoJibllie COIEPIKHTCS B TOYBE TJIHHUCTBIX BEIECTB
U rymyca, yem OoJibllie ee yjeablasi IOBEPXHOCTb.

Tensory cMaunBauus TBepJblX TeJ M3MEPSIOT B KaJjlOpH-
MeTpax pasHbIX KOHCTPYKIMH; Haubojee yAOGHBIM SIBJSETCSI
KajopuMmeTp AujpuaHoBa.

Kanopumerp Amnapuanosa (puc. 37) COCTOMT H3 ABYX IIH-
JIMHJPOB: HUXKHErO @, B KOTOPbIH HACKINAIOT MOYBY, U BEPXHErO
6, B KOTOpblii HajauBaeTcs Boja. BepXHuBl HUAHUHAD B BHfe
npoOKH 3aKpbIBaeT HHXKHHH W M30JIHPYET MOYBY OT BHEIUHEro
BO3JyXa.

B nHo BepxHero wujHiiipa BXOAAT JABa XOPOLIO MpHILLIH(O-
BaHHBIX KOHYcooOpasubix crepxuf. Onus H3 HHUX, Oyayuu
TIPUIIOJIHAT, AaeT BO3MOXKHOCTb BOJI€ U3 BepXHEro IIHJIHHPA Bbl-
JuThcA B HIDKHUA. K IpyroMy cTepakHIO NpHKpeNieHa MajieHb-
Kas Melllajika U3 CTaJbHOH NPOBOJIOKH JIJis TIepeMelliMBanHsl BO-
Ibl ¢ TOUBOH. B neHTpe BepXHero nuHHApa HAXOAUTCSA 3aKPhITast
CHH3y TpyOKa anast tepMoMeTpa Dekmana. TpyOka poxoaut
MOYTH JI0 AHA HUXKHETO LMJHHJIPA M XOPOIIO CONpUKAacaeTcst
C MOYBOH.

KajopumeTp ykpemnsesd ¢ NOMOLIbIO 300HUTOBOTO KpyKKa
B 0cOOOM JlepIKaTesie, KOTOPbIil MOMeLIaeTcsl B BOASTHOM TEPMO-
crare.

[TpuGop xoncrpykuuu I1. M. Annpranosa umeer cpasy asa
kajopumetpa Ne 1 u Ne 2, noMemeHHBIX B OJHOM 0OLIeM BOJsi-
HOM TEepMOCTaTe JuaMeTpoM 25 CM M BbICOTOH OKoJsio 18 cMm.
Brigensiomeecss npy cMayMBaHHWHM NOYBHl TEIVIO GYJET TOTJO-
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IATBCST CAMHM KaJIOpMMETPOM, N03TOMY HEOOXOHMO 3HaTh Tel-
JIOBMKOCTb KaJIOpUMeTpa M NMOrpYKeHHOH 4acTH TepMOMeTpa.
OnpefeneHne TEMJIOEMKOCTH KajopumeTpa. Mertajinueckue
4acTH KaJOpUMEeTPa B3BELIHBAIOT U MOJyUeHHbIH BeC yMHOXKa-
1ot Ha 0,0917 (ynesbHas TeNJ0eMKOCTb JIAaTYHH, TAK KaK MeTaJ-
JINYECKHEe YacTH KaJIOpUMETPa CleJiaHbl U3 JIaTyHH).
3areM onpefessioT 00bEM YaCcTH PTYTHOrO TepMoMeTpa, Ic-
rpyKeHHOll BO BHYTpeHII00 TpYOKY Kajopumerpa. das  astoro
MOTPYKAIOT TEPMOMETp Ha ONpefesleHHYIO I1yOHHY B Y3KHH Mep-
) Hbll UUJAHHAP C BOJOH, UMEIOIHH LeHY
' nenenust 0,1—0,2 ma (MOXKI110 BOCMOJB30-
rl BaThcd rpaayupoBaHHo# Giopetkoit). [To-
JyueHliblii 06beM yMHOXKaloT Ha 0,46 (ten-
JIOEMKOCTb CTeKJa).
TexHuka onpeaesieHus Te-
MJIOTHI CMAYHBAHHSI CBOJIUTCSI
K caepyiomemy. B crekasiu-
Hblil 6l0Kc GepyT 10 BO3-

Puc. 37. Koaopumerp Il. M. Auzpnanosa.

JYLIHO-CYXOH IOYBbI, NPOCESIHHON uyepe3 CHTO C OTBEPCTUSIMH
anaMetrpoM | MM, W cyliaT ee B TepMocCTaTe IpH TeMIepaType
105—110° no mocrosiHHOrO Beca. 3aTeM MNOYBY OXJa)AalOT
B 3KCHKaTOpe M B3BELUMBAIOT Ha aHaJHTHYECKHX Becax. B3me-
IIEHHYIO TOYBY H3 6lOKCAa OCTOPOXKIIO INEPEHOCAT B HIKHHH
MeTasJIMUeCKH# LHIMHAD KajopuMerpa. llo pasiloctu Becos
0l0Kca C MOYBOil H MYCTOr0 YCTAHABJHBAIOT BEC BbICHIMAHHOM
nousbl. Bepxnuil mHavHAp ¢ npoGKaMH M Mellaskoil HaBHH-
YMBAIOT HAa HHXKINHA WHAHHAD. B BepxHHUIl LHIHHLP KajopUMeT-
pa BauBaroT 10 MJ JHCTHIIMPOBAHHON BOJBl /ISt IIOCJENYIO-
IIEr0 CMauyUBAHHS TOYBHI.

[Tocse Toro kak npubop cobpaH ¥ 3apsiKeH, eMy JaloT Mo-
ctositb 10 MHIL., a 3aTeM onpefessfoT BeJHYHHY NONPaBKH Ka-
JIOpHUMeTpa Ha NOTepH TelJja uepe3 JydeHcnyckaHue. Tak Kak
TeMmneparypa KajJopHUMeTpa [0 H 1ocJje CMaYdBaHUs NOYBbI pPa3-
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JINYHA, TO COOTBETCTBEHHO OyJeT H3MEeHSTbCA M BeJHYHHA
JIyYEUCNyCKaHUS.

Bennuuny HavanbHOH M KOHEUHOH pajHalMH YCTaHABJHBA-
0T nyTeM psAja OTCYETOB MOKasaHHi TepmoMerpa. OO6bluto
JIECATH €XEMHHYTHBIX OTCUETOB JOCTATOYHO [Jf1 MOJyUYeHHUs
ycraHoBHBLIEHCSl BeNHUMHBI TeMIoBoH papnauuu. Heobxoxu-
Mo, yToGbl OHa Oblsia He Gogbiue 0,01° B 1 MuH.; 3TO J€erko jo-
cturaercsi 6/IM30CTbIO TEMNIEPATYPbI KaJOPHUMETPA U OKpYyKalo-
el cpefbl, T. €. BO3lyXa B KOMHaTe.

IMocneanue oTcueTs! JenalT 0COOEHHO THIATENbHO, TaK Kak
OHH TIPHHUMAIOTCA 32 HCXOAHYIO BEJIUUMHY NPH MOCJe[yIoleM
OMpeje/ieHUH TEMJIOThl CMauWBaHHU$ MOYBbI.

3aTeM OCTOPOKHO BbIHUMAIOT CTEpPKEHb, U BOJA, NoCTymnas
B HUXKHHUI UHJHHAP KaJopHUMeTpa, cMauuBaeT nousy. [las pas-
HOMEPHOCTH CMAuMBaHHA ee NepeMelldBaloT MellajKoH.

ToBellleHKe TeMnepaTypbl IPH CMaYHBAaHUY IOYBBLI U NOCJE
(HKCHpYyeTCcs eXeMHHYTHBIMH OTCueTaMH Ha TepMomerpe DBek-
mana. OTcueTsl NPOBOJSITCA JI0 TeX INop, [loka He OyzeT 3aduk-
CUpOBaH MaKCHMYM TeMIlepaTyphl, a 3aTeM ee cHuxkeHue. Korpaa
najeHye TeMneparypbl C KaXJ[bIM OTCUETOM CTaHeT paBHOMep-
HBIM, OMbIT 3aKalYWBAaIOT.

Ta6nanuuwa 33

[pumep HaGOAEHHS 33 TEMJNOTOH CMAayuBAHHS MOYBbI

Hsmenenue ToBuiue- II;IHB: eT!cl'eM-
Temnepa- HHe TeM- neparypbi
Bpemst TYpul A0 | PasiHua | penarypy | Paswuua | g leyeyye | Pashnua
(B Muy.) | CMauuBa- | TeMNepa- Ingcpe cma- | TEMNEPA- | 1o yyy, | TEMOepa-
B Teunite ™ unBAHUS TYP nocsie TyP
10 MuH. No4YBbl MﬂK;l;My-
1 0,85 1,00 1,94
2 0,85 1,38 1,93
3 0,85 1,70 1,90
4 0,85 0,85 1,85 1,94 1,86 1,94
5 0,83 0,80 1,92 ~0,80 1,85 1,72
6 0,83 0,05 1,94 1,14 1,82 0,22
7 0,83 1,78
8 0,82 1,77
9 0,80 1,73
10 0,80 Bec nousni=9,4312 r 1,72

TTocne u3mepenus TEMIOTH CMAauyMBaHMsA MOUYBY M3 KaJjo-
puMeTpa BBIGPACHIBAIOT, KAJNOPUMETP MOIOT, TULATEJbHO Bbi-
THPAIOT ¥ CyLuar.
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Ta6aunya 34
Tennora cmauuBaHus HeKoTOpbiX mouB (mo I1. M. Anapuanosy)!

Tensora cMa-

Mousa Fny6una unBaHHS

(B cm) (B Kaa.)

BoluleloueHHbIH YepHO3eM . . . . . . . 0—15 3,71
BblillesloueHHbI yepHo3eM . . . . . . . 33—43 3,80
BblillesioueHHbI yepHo3seM . . . . . . . 48—58 4,05
Yepuwozem II . . . . . . .. .. oL 0—15 7,83
Uepnozem III . . . . . . o oo o o . 0—15 5,34
KauitauoBast mouBa . . . . . . . . . . 5—20 2,39
KawTanosast mouBa . . . . . . . . . . 82—92 1,52
TToA30MUCTO-FIHHUCTBIE NOUBLI . . . . . 2—12 1,42
TopdsiHucTast MoOUBAa . . . . . . . . . . 2—12 11,72
ITecuaHass moYBa . . « & « & &« « « o ~ . 0—15 0,24
ITecuanast moYBa . . . . . « « « . . . o 70—380 0,54

PesynbraT onpefiejieHHst TEMJOTHl CMadUBaHHS PACCUHTHI-
BaloT no ¢opmyne:
(k+MC + mc) (At + At’)
Q= m ’

rie Q —TenyoTa CMauuBaHUS B Kajopusax Ha | r BelllecTBa;
k — TENJIOEeMKOCTb KaJIOpUMETPa;
MC — rennoemkocts 10 Ma H,O =10 kanopui;
mc — tenjioeMkocTb noussl 0,2 kanopiiy;
m —wMacca IOYBHI;
At' — cpefiHHe H3MeHeHHsT TeMIlepaTypbl B KaJOpHUMETpe J0
CMauMBaHHA M MOCJe CMAaukBaHHS MOUBBIL:

A" ={[(t—1t)) 4 (t,—1,)1:2- 10} -4,

rie Af —BeaMUYMHA TEMNEPaTYPHOrO CKauKa;
{ — TeMneparypa B MOMEHT Hauaja OINpeJiesieHus;
t,— Temnepatypa nocye 10-MHHYTHOTO OTCyeTa Ha Tep-
MoMerpe Dbekmana;

! Hccneposanusvu I[1 M AHipHaHoBa ycTaHOBJCHO, YTO TOUHOCTH
onpejesiCHUSI TEMJIOTH CMAauHBAHMA 3aBHCHT OT MOCTOSIHCTBA TeMmIepa-
TYpbl, TpU KOTOPOH NpOH3BOAHTCS onpefletexHue [losTomy H3mMepsiTh
TENJIOTY CMauuBaHHs HeoOXOAMMO NPH OJHOH M TOH Xe Temmeparype.
Ecau u3nepeHus NPOBOAATCS NPH Pas3jMUHBbIX TeMMepaTypaX, TO HYXKHO
BBOJAUTb IONPAaBKH JAJisi MpHUBEJEHHs Pe3ynbTaToB H3NepeHHH K oxHO#
Temnepatype BennunHa mnonpaBoK NOJIKHA OMNPeNeNATbCS SKCHepuMeH-
TanbHo. McnoJib3oBande MpH OMNpefieleHHH TemJOThl CMaYUBAHWUA MOYB
yJabTpaTepMocTaTa JaeT HauGosee TOUHhe pe3y/bTaThl.
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{, — Temmepartypa, OTMeuaeMas B MOMEHT MakCHMyMa

focJie CMayMBAHHSA IOUBHI;

{, — Temneparypa nocje 10-MHUHYTHOrO oTCueTa Ha Tep-

Momerpe DekmaHa mocje CMaunBaHHf NOUBbI;
{,— BpeMsl MOBbILIEHHsI TeMNepaTypel OT Hauaja CMau-
BaHUA MNOUBBI O MakchMyMa.

MpuMeHenHe NAHHBIX TEMJOTbI CMAYMBAHHS B MPAKTHKE.
(Ipu ycrpoiicTBe ApeHaxa B 3a60J04eHHbIX NOYBAX pacCTOsHHE
MeXAY JApeHaxKubiMH TpyGamu TpH TayCHHE HX 3a70XKeHH:
1,25 m Buipaxaercst ¢opmyJnoil fluepra:

E=30—10,967 Wy,

rae E — paccTosinde MexIy APeHaXKHbIMH TpyGaMH (B ™m);

W, — TenJoTa cMauuBaHHa (B MKaJ/T).

TToka3atequ TEMJOTH CMayMBaHUSI NPHMEHAIOTCA TaKXKe
TIpH OLIEHKE YCTOHYHBOCTH KPOTOBBIX AP€H, YCTPOEHHbIX B MHHE-
paibHBIX 3a60J0ueHHBIX mnouBax. Ilpo¢. SlHepT CuHTaeT, YTo
MoyBa NPHUroJHAa K OCYIIEHHIO KPOTOBHHAMH, €CJH TEMJaoTa
CMauHBaHHA ee OKa3bBaeTCsi He MeHee 4 MKaJji/T NPH YCJOBHH,
YTO OTHOLUEHHE

comepxanne dpaknnit < 0,02 mm (8 %) 8
<
TenJaoTa CMayMBaHus (MKan/r) h

Uccnenosauusivi BHUMI'UM (M. H. Tnoros, C. B. Acra-
[0B) YCTAHOBJIEHO, YTO KPOTOBbIe APEHbl YCTOHYHBHI OT pasMo-
KaHWs, eCAW TelIoTa cMauMBaHHs 3THX rpyHToB 4,0 MKan/r
W Bbime NPH YKAa3aHHOM COOTHOWEHHH, paBHOoM 6,4; Heno-
CTAaTOYHO YCTOIHYMBHIE, €CJIM TeNJoTa CMauMBaHHs OKOJO
3,5 MKaJI/T IpH YKa3aHHOM COOTHouweHuH oT 5 1o 10 ; rpyHTHI
HEyCTOHYMBBI — TeMNJoTa CMauylBaHHUs 2,0 MKaJ/T U HHUXKe IpH
cooTHolenn# Gojee 10,5.

OnpejedeHne NJAACTHYHOCTH NOUBbI

T IMHHCTHIE M CYTJIHHHCTBIE NMOYBBEI MIPH ONpeAeeHHOM Mpo-
LIEHTEe BJAXKHOCTH OKAa3biBAKTCA B IJIACTHYHOM COCTOSIHHH.
B TakoM COCTOSIHHM OHH TOJ JeHCTBHEM BHELIHEro JaBJIeHHs
NIPYHUMAIOT PasynyHyo GOpMY, KOTOpas COXpaHAETCs H TocJe
yCTPaHeHUsS JaBJEHUs.

T112CTHYHOCTD TJIMHUCTBIX H CYTJIMHUCTLIX NMOYB OOYCIOBJIH-~
BaeTCA Npexjie BCEro HX MeXaHHYeCKUM, XMMUUECKUM, MHHepa-
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JIOTHYeCKHM COCTABOM M COJEpKaHHeM OpPTaHHYeCKHX KOJIJIOH-
10B. Kpone Toro, oHa 3aBHCHT OT XMMHYECKOTO COCTaBa BOAHI,
vBaaxusowed noussl. CyiecTsyeT npsiMasi CBA3b MEXAY IJa-
CTHUYHOCTbIO, MEXaHHYECKHM COCTABOM W AMCMEPCHOCTbIO MOYB:
YyeM THXKeJee MOYBLl N0 MEXaHUYeCKOMY COCTaBY, YeM Bblile
HX JUCNEpPCHOCTb, TeM GoJbluell MJACTHYHOCTBIO OHH OOna-
Ja10T.

banancupHeid

wap wap

Puc. 38. Basaucupublii koiyc A. M. Ba-
CHJIbeBA.

[lnacTHuHOCTL NOYB ABJACTCS BaXKHBIM [10Ka3aTeNeM, Xapak-
TepU3YIOUIHM HX CTPOHTEJIbHblE CBOIICTBA.

I'panuubl MuTepBa/sa BJAXHOCTH, COOTBETCTBYIOMEH MJia-
CTHUYECKOMY COCTOSIHMIO TPYHTA, OMNpPeNeasiioTcs:

a) HHxKHell TpaHHLeH TeKyyecTH, NpH KOTOpo#l mouBa,
1oOMelleHHAasA B YallKy M pasjeneHHass V-00pa3HbiM pa3pe3oM
Ha JiBe YaCTH, CJHBAaeTCsl B HHXKHeH 4acTH paspesa oT omnpeje-
JIGHHOrO 4MC/a yAapoB MO JHY YalIKH;

6) HUxKHel TpaHWuell NJIACTHYHOCTH, WJH TpaHHueil packa-
TbIBAHHSA, NIPH KOTOPOH N0OYBA pacKaThiBAETCS B XKTYTHKH JHa-
nMeTpon 3 MM M AJaHHOH 8—10 MM.

Paznocts Mexay HHXKHell TpaHHUell TEKy4YeCTH Y HHXKHell
rpanuel 1acTHYHOCTH (BhIpaXKeHHYI0 B IPOLEHTAX) HA3bIBAIOT
YHCJIOM ITAaCTHYHOCTH (N0 ATTepbepry), KOTOpbIM H XapakTe-
pHU3YIOTCA MJacTHYeCKHe CBOHCTBA IOYB.

YiKe u3 NpHBeJEHHbIX Bbiie GOPMYJIUPOBOK TPaHUIL TeK y-
YeCTH U MJIaCTHYHOCTH MOYB MOXKHO CyJUTb, HACKOJNBKO HeOObeK-
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THBHB! IDU3HAKH, ONpelefsiomie 3TH rpaHuLbl. 10 o6yCJ0B-
JIEHO HeCOBEPLIEHCTBOM METOAMKH HX OIpeleseHHs.

B nacrosiiee Bpema B MOYBEHHBIX H TPYHTOBBIX jaabopaTto-
pHAX AJ5 3THX UeJiell N0Jb3YIOTCS METOAO0M H NpHOOpOM, Mpel-
JoxeHHbIM A. M. BacuabeBbim (puc. 38).

OnpeaeneHue HUXHEH rpaHulbl (NpeaeJa)
TekyuecTu! nousn (mo merony A. M. Bacunbesa)

[IpyHUMTI MeTOjA COCTOHT B TOM, YTO I'PaHHIA MEXAY TeKy-
UMM M TJ1aCTHUHBIM COCTOSIHHEM NOYBLI yCTaHABJIUBACTCS NOTPY-
JKEHHeM KoHyca BnpejeneHHoil (opmMbl M Beca B YBJaaX-
HEHHYI0 MOYBEHHYI0 MacCcy Ha rayouny 10 mm.

Yron konyca 30°, Bec 76 r.

BosaymHocyxyto, npocesiHHYIo Uepe3 CHTO C OTBEPCTHAMH
B 0,5 MM NouBy pa3BOAAT BOAOH [0 COCTOSIHHSI TYCTOH MacThl,
XOpOLIO TepeMeltBaioT U BbIIEPIKHBAKT B 3aKPbLITOM COCYAe
C BOAAHBLIMH IapaMH B TE€UEHHE OJHHX CYTOK. 3aTeM NMOYBEHHYIO
MacCy 3arpyxaioT IJIOTHbIM CjoeM B 3—4 CM B HeBOJbIUYIO
yaeyky BPOBEHb C ee KpasiMH.

ITocne 3TOTO K MOBEPXHOCTH MOYBEHHOI Macchl B daileuke
MOJHOCAT KOHYC, CJierka CMa3aHHBIH Ba3eJUHOM, Jepika ero
3a pyuKy JAByMms naneiamu. Korjpa ocTpue KoHyca KOCHETCS
NOBEPXHOCTH  MOYBEHHOH  MacChl, TNafblilbl Pa3KUMawT
M KOHYC INOA BJHSIHHen COOCTBEHHOTO Beca IOTPYKAETCH
B Hee.

Ecau Kouyc norpysuiacst mesee dyem Ha 10 MM, 4TO BHAHO
no MeTKe, HaHeCEHHOH Ha ero IOBEPXHOCTH, TO 3TO O3HAYaerT,
YTO KOHCHCTEHUH A NOYBEHHOH MacChl enle He JOCTHIJIa HCKOMOH
rpaHuusl. B atom cayyae K macce Jo6GaBiSIlOT HEMHOTO BOARI,
TIATEJbHO TNEpPeMellHBaoOT ¥ MOBTOPAIOT onpeleneHue. [lpu
IOCTHIXKEHHH MacCoii KOHCHCTEHIHH HMCKOMOH TpaHHILbLI KOHYC
norpyxaercsi Ha 10 mM.

Ornepaniio NOTPyKeHUST KOHYCa NOBTOPAIOT HECKOJNBKO pas
(MHHMMYM TpH), @ 3aTeM H3 yalledku 6epyT npoGy MOYBbLI AJA
onpefiefieH!st €e BJAXHOCTH.

PacxoxaeHne Mexxly napaJyiebHbIMH ONpefle/leHUAMH HHK-
Hell TpaHHIBI TEKYYeCTH HE JOJKHO MpeBhiuatb 3%.

1 Huxusist rpannga TeKy4YeCcTH TnouBbl §BJAETCH ONHOBDEMEHHO
W BepXUUM npenesioM MJacTHUHOCTH.
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OnpeneneHre HUXHeH rpaHU LB
NJAaCTHYHOCTH NOYBBI

CyumHocTh 3TOro onpefieleHusl 3aKJo4yaeTcst B pacKaTblBa-
HUM NOYBEHHOH MacChl B KT'YTHKH. :

B GosnbuiixcTBe Jabopatopuil 3a CTaHAapT NMPH PacKaThbl-
BaHHH XKTyTHKA NpHHATA AJKHA ero 8—10 mm, a auamerp 3 mMMm.

TexHuka onpefesieHHs TpaHHubl NJACTHYHOCTH CBOAMTCS
K CJIeAyIOleMy: MOYBEHHYIO Maccy, NPHTOTOBJEHHYIO H3 BO3-
JYIIHOCYXOH MOUBBI, NPOCESAHHON Yepe3 CHTO C OTBEPCTHSAMHU
nuamerpom 0,5 MM, M yBJIaXKHEHHYH BOAOH A0 IJAaCTHYECKOTO
COCTOSTHH A, XOPOILIO NePEMHHAIOT PYKaMHU J10 OAHOPOJAHOH MacCChl.

3arem GepyT 4acTb OJHOPOAHOIN MacChl ¥ PacKaTbBAIOT €e
ia cTekJie B XKIyTHK auamerpoM 3 mm. [locse storo packaras-
HYI0 MacCy MNouBbl COOHPAOT B KOMOK, CHOBA PacKaTblBAaIOT
M TaK IPOROJIKAIOT A0 TeX INOop, MOKa KIyTHKH H3 MOUBHI
He CTaHyT B Mpollecce pacKaThiBaHHSI KPOLIMTBCSH HAa KYCKH
ool mo 8—10 mm. D10 GyAeT yKas3wbiBaTh Ha JOCTHKEHHE
TPaHHIBl MIACTHYHOCTH. [I/151 ONpeesieHHs BJIAXKHOCTH MOYBHI,
COOTBETCTBYIOIEH 3TOMY COCTOSIHMIO, HAOHpalOT INpPHMEPHO
okoso 10 TakHX KYCOUKOB M ONpelefsioT B HHX BJAXHOCTb.
Onpejenenne NMOBTOPSIOT B HOBBIX NOPUMAX TOH 3Ke IOYBBI
3 pasa.

PacxoxJeHne MexAy NOBTOPHBIMH OTIPEAeeHHSIMY I'PaHHLIbI
NJaCTHYHOCTH JONMYyCTHMO J0 2%.

B Tabaune 35 npuBeleHbl NOKA3aTeJNH MJAACTHYHOCTH HEKO-
Topbix nousorpyntoB (mo IT. A. 3emsituenckomy).

Ta6aunua 35

Yucao naa-

llaanalme TpyHTa H MCCTO CTHYIIOCTH n
B351THS! NPOOH no Artep- pumMeuyanue
Gepry
I'nyxosckasi  KaoJnHHTOBAs
FAHHA & v v o o v v o & 30,4—30 Tauubl  Bhicwell mnna-
CTHYHOCTH
Orﬂsgnfﬁiiﬂo;::ﬁ"f'c;:g: %g’g Cauusl  cpeaneit naa-
u w, ’ CTHUHOCTH
JIMH 12,5
Crannns  «Boanosaxay, 5,0
Kao/HH e e 3,0 InHp HenJacTHYHLIS
Xyrtop S$lyHuena, KaoJnH 4,6 '
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[ITpaktuueckoe UCNoOJAb30OBaHHE XapaKTep-
HblX BJaxX HocCTel ['paHuUbl B YHCAO MJACTHUHOCTH LIMPOKO
HCIOJIb3YIOTCSI B HHXKEHEPHO-TeOoJIOTHYecKOil NpakTHKe ANf:

1) knaccupukauuu TAUHHCTHIX IMOPOJ;

2) npubnu3UTEeNbHONH OLlEHKM MX MPOUHOCTH, B YACTHOCTH COMNpO-
THBJASIEMOCTH Harpyske;

3) npubNHU3UTCILHOTO ONpeflelieHHsl XapaKTepHCTHK APYrux, 6onee
BaXXHbIX CBOHCTB 3THX MOPOJ — CXKHMAaeMOCTH, BOAOMPOHHLAeMOCTH
W JPYruX Ha OCHOBAHHM 3SMMHPHUECKH YCTAHOBJEHHBIX KODpPeNATHB-
HbIX 3aBHCHMOCTEH.

Ons knaccuduKalMHu yame BCEro UCNONb3YIOT YHCJIO MIACTHYHOCTH

(taba. 36).
Ta6banuya 36

Kaaccupukanus nopox mo YHUCHY MJIACTHYHOCTH
(no B. A. IlpukaoHckoMmy)

Yucao naa-

Knacc rpyuira HasBanue TpyHTa CTHYHOCTH
I Bricokonsiactuunbie (Faunbl) . . . . . . >17
YII [TnacTuunble (CYyramHku) . . . . . . . . 17—7
111 CnabomnnacTuunble (cynecu) . . . . . . . 7—0
v Hennacrtuunble (mecku) . . . « . o . . . 0

HauGonbiiee npakTHueckoe 3HaueHHe JJs OUEHKH MPOYHOCTH
FJIHHUCTLIX MOPOJX TMpPH B3aUMONEHCTBHHM HX C BOJOH HMeEET H3yucCHHe:
1) KOHCHCTeHUHH, MNOHHMaeMOH KaKk CTeneHb MOABHMKHOCTH 4YacTHIL
FPYHTa NPH CONPOTHBJSEMOCTH €ro BHELIHMM YCHJAHAM; 2) NJacCTHUHBIX
CBOHCTB, NMpPHOGPETEHHLIX HUMH NpPH ONpefeNleHHOM CONCPXKAHHH BOLBI
H OpH OompefesieHHbIX YychosusiX; 3) HaGyxanusi; 4) pasmokanus; 5)
yCaiKH.

Ta6auuna 37
KnaccHpukauus KOHCHCTEHUMH TAMHHCTBIX MOPOJ HAa OCHOBAaHHMH

CPaBHEHHA €CTCCTBEHHOH BJAAXHOCTH € MPefesaMH NAACTHYHOCTU
(B. A. TlpuxjoHcKuil)

KotcrcTeny us YcnoBHble 0603Ha- BnaxiocTb rpyliTa B eCTECTBEH-
YyeHnust HOM COCTOSSIHHH

Tsepnas W< W, MeHbule HHXHero npejena mnJja-
CTHYHOCTH

[Tnactuunas Wp<<W< Wy BoJabllle HHXKHEro, HO MeHblle
BEpXHEro npejeid MnJaacTuy-

’ HOCTH

Tekyuas W> Wy Bonbine BepxHero mnpejena naa-

CTHYHOCTH

rie W — ecTecTBeHHass BJlaXHOCTb; W, — HuXHHE npefen mJjac-
THYHOCTH; W; — BEpXHHH nOpelesn NNaCTHYHOCTH.
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JInsi XapakTepHCTHKH 3THX CBOHMCTB NpUMeHseTCs PpsAJ Mokasare-
Jeii, MeTolbl OmMpeJe/eHuss KOTOPHIX OnucaHbl BHwC. Hekotopeie 13
ITHX MoKasaTescii onpefesslloTCs TOJALKO Ha HapyLIeHHDIX, MepeMsaThIX
o6pa3suax, Apyriue MOTYT OLITh MOJYYCHBI KaK AJs HapyLIEHHbIX, TakK
W [J1s HeHapVIUeHHBLIX 06pasiloB.

Jlast onpejescHUST KOHCHCTCHUHH TFPYHTa MOJb3YIOTCS NPAMbIMH
I KOCBCHHBIMM MeTojaMu. M3 KocBeHHbIX MeToJoB HamboJjiee pacnpocT-
PaHEHHBLIM SIBJASIETCSI CPaBHEHHE BJAXHOCTH TPYHTA B eCTECTBEHHOM
COCTOSIHHM C TMpejCc]1aMu ero naacTHugocTH (Tabna. 37).

[IpamMmoe onpeneneHue KOHcuUcTeHUHnH Ilpa-
Mble cnocoful OnpejeNCHUS KOHCHCTEHIHH, HMeIOHe 3HauYHuTeJNbHO
6OJIbIIYI0 MPAaKTIUCCKYIO LEHHOCTb, uUeM pacCMOTPeHHble KOCBEeHHble,
OCHOBAHbl HA H3MEPeHHH COINPOTIIBJICHHUS NOPOJbI BAABJIHBAHHIO MeTas-
JHUECKOTO CTEpXHsI, KOHyca HJau wramma. TakuMm o6pa3oM, OHH AalOT
HermocpejcTBeHHOe MpejcTaB/leHHe O NPOYHOCTH H JAePOPMHUPYEMOCTH
110POAbI.

BaB1iIBaHHC MOXIO NMPOBOAHTL:

1) B moJICBBLIX YCJOBMSIX, HEMOCPEICTBEHHO B wypdax H APYrux
BbIpabOTKaX;

2) B na6opaTOPHLIX YCJIOBUSIX Ha OTAeNbHBLIX Oo6pasuax, Mpuuem
o6pasubl B 3aBHCHMOCTH OT LEJH HCCHeNOBaHHSI MOTYT ObIThL HapyIlIeH-
HOTO H HCHAPYLIEHHOTO CJIOXKEHHS.

B kauccrtse pednunHbl, XapakTepusyloueii CONpOTHBJISACMOCTDL I10-
poabl BAABJANBAHHIO, MPHHUMAIOT IJYyGHHY BAaBJAHMBAHUA NpPH OMpcele-
JeHHOIl Harpyske 1/in ycuane, Heo6XoguMoe AJsl BLABJAHBaHHS CTEPAKHSI
HJAM KOHYyCa Ha ONpPCHEeJCHHYIO TayOHHY.

Onpe;{e.neﬂne NpoCajgoOvYHOCTH TPYHTOB

Ilpocagkami Ha3plBalOT NPOLECCH OCEeAaHHs, IPOBaJHBa-
ISl TPYHTOB, BO3HHKAOIHE MOJ BJIHAHHEM HX COGCTBEHHOTO
Beca B pe3yJsbTare OOHJIbHOTO YBJAXKHEHHA [PH OPOLUEHHH HJIH
NPOMAUMBAHHK U3 NPOBEAEHHBIX B TaKHX TPYHTAaX OPOCHTENb-
HBIX KaHaJioB,

[Tpuuunoii mpocafok sIBJASETCH CMauHBaHHe TPYHTOB BOAOH,
4TO NPHBOJAMT K yMeHblIeHHIo Ko3dduuuenta TPeHHA MeXAy
4aCTHLAMH TPYHTA, U NOCjeAyIollee YIJIOTHeHHe TPYHTa 3a CYeT
BLICOKOIl MOPHCTCCTH.

[Tpocanky rpyHTOB CJeAyeT OTJHYaTb OT AOMNOJHHTENbHOM
0CajKH, KOoTopasi BO3HHKAeT MPH YIJOTHEHHH TPyHTa [MOJ
BJMSHHEM JONOJHHTENbHBIX JaBJEHHH OT COOPYKEHHH.

[Tpocanxan nojBep:KeHs! MJIaBHBINM 06pa3oM JEcChl 1 JECCo-
BHIHbIE CYIVIHHKH, siBAsiomuecs BO MHorux uactax CCCP
BEDXHHUM YJIEHOM MOKPOBHBIX OTJOXEHHH OOLIMPHBIX BOAOpPa3s-
JeJbHBIX TPOCTPaHCTB. BricoKoe coliep:kaHue NblIeBaTbIX
YaCTHI[ MPH TOYTH TMOJIIOM OTCYTCTBHH (paKIHH KpyNHee
0,25 Mm siBIsieTCs1 XapaKTePHOI OCOGEHHOCTbIO JIECCOBHUAHBIX
CYTJIMHKOB U NPOCAJOUHBIX HX pasHoCTed.
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OueHka npocajouHbiXx rpyHTOB. B nepsyio ouepenn Hano
YCTAHOBUTb HaJIH4Ke IPOCAJOYHbBIX TPYHTOB B NIpefleslax usydae-
moro paiiona. IIpu 3ToM HCXOJAAT U3 TOTO, YTO NPONECCH T'eHe-
THUYECKOTO CaMOYIMJIOTHEHHS] TPYHTOB He MOTJIM 3aKOHYHTHCHA
JUIb B Npefeax TeX padHoHOB, JJs KOTOPbHIX HeXapakTepHO
ray0okoe npoMaylBaHHe FPYyHTOB, COXPAHHUBILUHX, TAKAM 00pa-
30M, B TEYEHHE AJIUTEJNILHOTO MEPHOJA CBOEro CYLIeCTBOBAHHS
Majlyl0 eCTeCTBEHHYI0 BJaxHocTb. CyauTb 00 3TOM TOJBKO
[0 PEXHMY BJIAXKHOCTH TPYHTOB Y IO KOJIMYECTBY Bbiaaaro-
IMX OCaJKOB Hesb3st. Heo6xonuMo yuHTbIBAaTL YCJOBHS CTOKA
U TeMrepaTypHblé JAaHHbIE JIETHEro NepHoia ¥ OTHOCUTENbHYIO
BJIAXKHOCTb BO3[yXa, Kak (pakTophl, ONpeleNsioliHe Hcnapse-
mocTb. [lpocasiku rpyHTOB XapakTepHbl AJSl TEX 30H, HA ILJIO-
@41 KOTOPBIX PacxXoj BJAard M3 MOUYBbLI INPEBbILAET NPHXOA,
T. e. BeqMuuHa KosdhduienTa BoAHOro 6asnaiica MeHblle elH-
HHLBL.

[Tocsie Toro Kak Ha HCCJeyeMoil TEpPHUTOPHH yCTAHOBJIEHO
HaJinuge JIECCOB MU JIECCOBHAHBIX CYTJIMHKOB, 3HAUHTENbHYIO
noMoL[b B OLEHKE CKJOHHOCTH TPYHTOB K NpPOCAAKaM MOTYT
natb reomopdosornueckue nabmwoaenus. Henw3s, Hanpuwmep,
0XKHUJATh CKJIOHHOCTH K MPOCajKaM TPYHTOB B palioHax MoJoO-
IBIX AJJIIOBHANIbHBIX OTJIOXKEHWH HJH B HHXKHHUX YacTSIX CKJIO-
HOB. B mpemenax BoopasiesbHbIX MPOCTPAHCTB CKJIOHHCCTDL
K INpocajgkam TpyHTOB Gosiee Bo3MoxkHA. Hanuune na Hccne-
AyemMoH TeppUTOPHUM pa3HOTO poja Aenpeccuit (6miofen),
0COOeHHO OECCTOUYHBIX, MOXKET CBHJETEJBbCTBOBATH O BO3MOX-
HOCTH TNPOCAJOYHBbIX SIBJEHHH.

[Ipu npoBejeHHH HCCAeJOBaHHH oco00e BHHMalHe AOJKHO
ObITb YAEJEHO ONpeleseH o I1YyOHHbl YPOBHSI T'PYHTOBBIX BOJX
M eCTeCTBEHHOH BJIAXKHOCTH T'pYHTOB. MMmelommecs B HacTos-
ee BpeMsi MaTepHaJsibl NOKa3biBaIOT, YTO B ycjoBUsxX Bocrou-
Horo IlpeakaBKa3bs npoueccsl CaMOYMJIOTHEHHS NpPU MOBBIILE-
HHH BJIAXKHOCTH TPYHTOB 3aMeTHO NPOSIBJSIOTCA JIMLIb B mpe-
Ienax nepBblx 12—15 M or xHeBHOH nosepxHccTH. [losTomy,
€CJ1¥ TPYHTOBBIE BOJABI 3a/I€raloT OT MOBepXHOCTH Oauxke 12 M,
TO OMAaCHOCTb BO3HHKHOBEHUS NMPOCANOK yMEHbIAETCS, TIpPHYeM
TeM B OoJiblell CTeNneHH, YeM BhIlI€ HAXOAWTCS YPOBEHL TPYH-
TOBBIX BojJ. HauGonbiell CKIOHHCCTbIO K IpocaakamM o6afaoT
TPYHTbl C HEBHICOKOH eCTEeCTBEHHOH BJ1aXKHOCTbIO (IO OTHOLIIE-
HHIO K MaKCHMaJIbHOH THIPOCKONHYHOCTH).

I'pyHTH, CKNOHHBIE K NPOCafKaM, HMEIOT BEJHYHHY TOPH-
CTOCTH OGBLIYHO Bhile 45—46%. OnHako B HEKOTOPHIX Pa3HO-
CTSIX TPYHTOB, B TOM YHCJI€ B TS2KeJbIX CYTJIMHKaX, Pa3BHBaio-
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UIHX 3HAUYNTENbHOE JlaBJleHHe HaOyXaHHs, NPOCAJKHU HEe BO3HH-
KaloT U NpH NOPHCTOCTH, Gosbiuell 45%. D10 06CTOATENBCTBO
emle pa3 MoOAYEPKHBAeT HEBO3MOMKHCCTb pelleHUs Bonpoca
O NPOCAJOYHOCTH IPYHTOB NPH NOMOLIH KAKOTO-JHGO OJHOTO
NoKasarensi, HaCKOJbKO Obl COBEPIUEHHbIM OH HH OblJ.

Jnst JECCOBHAHBIX CYIJIMHKOB, OCOGEHHO NPGCaLOYHBIX
UX Pa3HOCTeH, XapaKTepHa 3HAYMUTENbHAS PHIXJIOCTh COXKEHHS,
NpHCYIIas He OTAesbHbIM FOpH30HTaM, a BCceil Bepxieil yacTtu
TOJIIIM 3THX TPYHTOB JO 3HAUMUTENbHOH raybuubl (10—25 M
u Gosee).

Jlnst cpaBHEHHS] BeJHUMH MOPUCTOCTH TPYHTOB C He3aBep-
LIEHHbIM H YK€ C OKOHYEHHBIM MPOLECCOM CaMOYyIJOTHEHHS
B Tabauue 38 npuBelieHbl CpefHHe AaHHble 10 TepcKoH opocH-
TeJIbHOH CHCTeMe.

Ta6nuuga 38

Mopuctoctb (B %) npoceBwuUX W HeNpoOCEBLIMX FPYHTOB
(rannbie H. §1. [eunucosa)

BepTHkanbHoe
I'pynTb Fpyuin nwenpo- cxKarue
TayGuna (B M) npocesliue cepline Pg—P;y .
Py ry Too—py 100%
3 49,3 48,5 1,55
4 48,6 47,4 2,28
6 48,1 45,5 4,77
8 46,2 44,3 3,41
10 45,5 42,8 4,72
12 44,8 44,0 1,43
14 43,5 43,4 0,17
16 — 42,2 —
18 — 42,3 —

Pe3yJbrarsl onpejeneHnil MJAaCTHYHOCTH M CKOPOCTH pas-
MOKaHHsl TPYHTOB, COJEP:KaHHsS BOJAHOPAaCTBOPHUMBIX COJeH
B HHX TaKxe MMEIT 3HaueHHe NpPH MPOCajOYHOCTH TPy HTOB.

Cnenyer yuuTbBaTh, UTO MPOCAAKH MOTYT JHOCTHTaTh
3aMETHBIX BEJHYMH TOJbKO INPH 3HAUUTEIBHOH MOIIHOCTH
JIECCOBLIX U JIECCOBHAHBIX CYTJIHHKOB.

®. M. BopoHoB NpelsoxKuI CleAyolylo KaacCHUKaluio
cpelHea3HaTCKHUX JIECCOB MO HX NMPOCAJOYHOCTH B 3aBUCHMOCTH
oT mopucrocTu (cM. Tabua. 39).

Psin uccnefoBatenell YKa3biBaeT Ha CBSI3b [POCAJOUHOCTH
TPYHTOB C Cofiep:KaHueM B HUX runca. I1pu 3tom ckopocTb npo-
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Ta6auua 39

MpocapouHocTs JAECCOB NP Pa3JiUYHBIX 3HAYEHHAX MOPUCTOCTH
(nannpie . U. Boponosa)

Crernetb npocagodHoCru nopojg

Ype3Bhi-
IToxasarenu HaiiHo

npocdfou-
Hble

penpoca-
CHJIbIIO cpefHe cnabo JOYHbIE

[Topuctocts (B %) | 50—52 | 48—52 | 44—48 | 40—44 | 35—42
Kosdp¢uunenr ra-

6yxauust (B %) . 6 6—10 | 10—15 | 15—20 | 20—25
Jluneiinast  ycajak
® %) ..... 10 5—10 2—5 0—2 0

CaJloK CTaHOBHTCS GoJjiee MelJIeHHOH B CBSI3M C MaJioil pacTBo-
puMocTbio runca. Takoil cayuyali Habnwjalncs Ha KaHajie
Hoseii JIxyu B TawkentckoMm paiione (E. A. 3amapun u
M. M. Pewwetkun). B cpennHem BepTuKaJsbHOe (JHHelHOe) ocela-
HHE H3MepANoch 3Jech BeHuHHON 75—100 cM U Kak MakCHMYyM
200 cM. B raybuuy npocaaky pacnpocTpaHsiHCb TJiaBHbIM
00pa3oM A0 8 M, HO B HE3HAUUTENTbHOM pasMmepe GTMEUYasHCh
1 go 13 M. B cpennem asia 13-meTpoBoi ToNIH BesMUMHA Npo-
cajiKy onpejiesieHa B 7,4 M Ha KaxkJbifl JIHHeHHbII MeTp.

[Tpocagounbie €CCOBHAHBIE CYTVIMHKH COOTBETCTBEHHO CBOE-
My MeXaHHYeCKOMY COCTaBY fIBJISIIOTCSI HEMJIaCTHYHBIMH T'PYH-
TaMH C XapaKTepHbIMH HUSKHMH 3HAYEHHSIMH HUXKHEro npefesa
TekydecTH (cM. Tabua. 40).

CpaBHeHHe MpHBEJEHHBIX JAHHBIX MOKa3blBaeT, 4To INpo-
CafouHbie JECCOBHAHBIC CYTJIMHKH, 3ajleraioie noj Henpoca-
JOYHbIMH, 00J1afat0T Goslee Hu3KIIMM 3HAYEHHUSIMH 4Hcja Iia-
CTHYHOCTH, YeM TPYHTHl HelpOoCajOuHble.

Ecnu Bce nmpeiwbiiyuife NpU3HAKU YKa3biBalOT HA BO3MOXK-
HYI0 CKJIOHHOCTb 'PYHTOB K NPCCafKaM, He06XOAHMO NpSIMbIM
ONLITOM JAaTb € OPHEHTHPOBOUHYIO KOJHUYECTBEHHYIO OLEHKY.
Jnst 3TOrO0 MPOBOAAT OMNbITH MO TIPOCERAHHIO YBJIAXKHEHHOTO
TPYHTa O] HAarpy3Koii B wypdax. Harpysky sty ocyiuecTBasioT
NpH TIOMOLIM CHENHaJbHOTO luTammna-npocaikomepa (puc. 39).
OH cocTOUT U3 AepeBsiHHOH KpecToBHHBI A pasmepamu 40X 2X
X 10 cM, B cepearHe KOTOpO#l YKpemnJeH OTPe3cK MeTalljiuye-
cKo#t TpyOKH b ¢ BHyTpeHHUM auameTpoM 2,4—3,5 cM, AaHHOH
8—10 cm.
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Ta6banuua 40

[MracTHUHOCTL NPOCAJOYHBIX U HENPOCAAOUHBIX JECCOBHAHBIX CYTJIHHKOB
(maunble H. $I. Henuncosa)

Lave Bna)m;ocn? BJIaXXHOCTb Yueno
Pafionst GO | it rexgae [t nacop- | nAGCTAROCTI
cri (B %) HOCTH (B %) B %
2 32,4 27,1 5,3
6 37,2 28,2 9,0
9 40,4 29,8 10,6
Bakcan T'2C 10 28,1 24,9 3,2
12 28,6 26,0 2,6
15 37,3 31,6 5,7
1 34,1 23,6 10,5
2 34,6 22,6 12,0
3 33,4 23,6 9,8
HoBouepkacck 1 98 4 297 5.7
5 28,8 22,6 6,2

CkBO3b 3Ty TPYOKy cBOGOAHO (HO Ge3 60/blIOro JmdTa)
nponymeH MeTaJJHYecKuil crepxkeHb B, oOKaHYMBalOMHHACS
KECTKO CKpPeIJIeHHbIM C HUM KBaapaTHbiM wramnom I 15X 15 cm
naomanbo 225 cm2.

BepxHsisi 4acTb CTEPXKHS HMEET IIKajy C MHUJJIMMETPOBLIMH
JeJeHHSIMH AJ1s oTcyeTa rayOuHbl. [nyOHHY CTOsSIHHS 1uTamna
MOXKHO TaK¥Ke 3aMepsITh OObIYHON JTHHEHKOM C MHJJINMETPOBBIMH
ZleJIeHHsIMH, TIPUCTaBAsieMOl Ha BPeMsi M3MepeHHsT Ha OpyCOK.
OrcyeT TAyGHHBI CTOSIHUSI LITAMNA MO IIKaje CTEPXKHA TaKxke
MOJKHO TNPOH3BOAMTL NpPH IOMOIIM 3epKasia, NOCTaBJE€HHOTO
nof yrjaom 45° K ropusoHTy. MeranjuyecKHil CTEpXKeHb H0J-
JKeH HUMeTb JJiHHY okosio 50 cM. Ha Bepx cTepikHsl NPOUHO Haca-
XKHUBaeTCs Kpenkasi niomagka aasi rpyura /Jl.

[pys (ue u300pa)keH Ha PUCYHKE) JOJKEH MMeTb TaKOH
Bec, UToObl BMECTE C BECOM HITaMIa, CTEPIKHS H IPY30BOH IL10-
MAaiKH cocTaBasTb OKojo 70 Kr, uroObl JaBjeHHe LUTaMIa
Ha TpyHT coctaBasiio 0,3 kr Ha 1 cm?,

Jlns onpiTa 3aKJaAblBaOT WYPQ A0 HENPOKPAMEHHOTO Ty-
MYCOM CYTJIHHKA (r1yGHHO OKOJIO 2 M) M Ha JHE 3TOro mypoha
BPe3aioT B TPYHT HA 2—3 CM UMJIMHAD A5 ONpeAeJeHHs BOLO-
NPOHMLAEMOCTH (TAKOH K€ OMNLIT JKeJaTeJbHO MPOBECTH M Ha
ray6une 4 m).
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3arem KJaAyT KPeCTOBHHY LITAMIa-NpocagkoMepa Ha Kpai
BPE3aHHOTO B TPYHT LMJIMHAPA, 3aKPelIsioT ee Ha LUIHHJpe
KoJipuKaMu JK, OMycKaioT LuTaMm Ha MOBEPXHOCTb TPYHTA

Kpecmobura

Menesnsie
o6oamor

Puc. 39. llltamn npocaaxomepa.

B LMJIHHJPE U U3MepSIOT INyGHHY CTOSHUS HEHArpy KeHHoro A,
¥ 3aTeM HAaTPYIKEHHOIO luTamna. B Harpy»eHHOM COCTOSIHUH
MITaMIT OCTaBJISIIOT HA 1—2 CyTOK, BpeMsl OT BPEMeHH H3Mepsis
rJyOHHY €ro Morpy»eHus, T. €. 0CaAKy I'PYHTa [IpH ecTeCTBEH-
HOH BJIAXKHOCTH.
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YTpoM B OfMH U3 NOCJEYIOUMX AHEH OTCUHUTHLIBAIOT MOJO-
xeHue A,, 3a/1UMBAIOT B UMWJHHAD BOAY (HEe CHHMasi Harpy3Ku
CO IUTAMNA) M CHCTEMAaTHYECKH OTCUUTHIBAIOT MOTrPYIKEHUS
IITAMNa B CMOYeHHbI# TPYHT (npocaaka rpyura). Bogy nopawor
B LMJIHHAD J0 NMpeKpalleHusl NOTPY’KEHUS IUTaMna B CMOUeH-
Hblll TpyHT Aj, HO He MeHee 2—3 cyTtok. [lpu ucTHHHOH mnpo-
cajke TPyHTa IoCJeJHHII HE JOJXKeH BhbilUpaTb B CTOPOHLI
u BBepX. [TonyyeHHrle Tpu oTCUYeTa 1aOT BO3MOMKHOCTB OXapakK-
TEPH30BaTh MPOCALOYHOCTb T'PYHTOB.

Pasuoctb A,—A,=S8,—ecTecTBenHasi ocagka rpyHra;

A,—A,=S,—npocagka npoMoKLIEro TPyHTA.

Jo1s1 OpHEeHTHPOBOUHOI KOJIMUeCTBEHHON OLEHKH Npocajou-
HOCTH TPYHTa BBLIUHCJISIIOT €F0 OTHOCHTEJbHYIO POCaJOYHOCTD,
BLIPAXKAIOWLY IO BeNIUHHY NPOCagkH (S;) B mpoueHTax or Moul-
HOCTH npoceBuiero rpyHTa /. MOIHOCTD e MpoceBllero rpyHTa
COOTBETCTBYET MOUIHOCTH YBJIAXKHEHHOTO T'PYHTA MOJ, IUTAMIIOM
nocse OKOlYaHHs oMblTa ¢ npobHoil Harpyskoi. Ecnu oTHoCH-

\ S 0
TeJbHasg MPOCajOYHOCTD rpyHTaT_I~IOO npeBoimaer 2%,

TO TPYHT CJeAyeT OTHECTH K NpPOCAJOYHBIM.

I'losieBrie  onpejenendsi NPOCAZOYHOCTH HMMEIOT, OAHAKO,
JHIUL OPHEHTHPOBOYHOE 3HavyeHHe. Bojiee TOUHbIE XapaKTepH-
CTHKH MPOCaJOYHOCTH TPYHTA MOTYT ObiTb MOJYyUYeHbl JHIUb
npyu J1abopaTopHbIX HCHBITAHHSAX 00pa3uoB TPYHTA, B3SITHIX
10 ry6uHsl 12—15 m.

Jlng JgabopaTopHbIX HCOLITAHHH M3 KaKJ0ro IoJlyMmeTrpa
TPYHTa, HAYHHAsI C METPOBOH I1yOUHBI, OepyT 06pa3iubl rpyHTA
HEeHapYIIEHHOTO CTPOeHHS B BHIE KYOHKOB C peGpoM B 15—
20 cM, KOTOpble HeMeIJeHHO JJs1 COXPaHEHHSI eCTeCTBEHHOH
BJIQXKHOCTH 3andBajoT napaduHoM C MapJjeBoil 00BepTKOH.
B napadnuoByio 060/10uKy 3anaB/isioT C NOBEPXHOCTH 3THKET-
Ky, B KOTOpPOH HeOOXOAHMO SICHO OTMETHTb HOMep pa3pesa
(mypda) u ray6uny npo6ul. B sTHKeTKe 3amHCLIBAIOT HOMED
paspesa, MoJieByI0 XapaKTepHUCTHKY TpyHTa, TIYOMHY B3ATHA
npoObl, 4aTy B3SITHS ¥ (PaMHJIHIO TOYBOBE/A, 6PABILETO MOHOJIHT.

Ky6ukoBrie o0pasibl TPyHTa HEHAPYIUIEHHOTO CTPOEHHS
HanpasJfIOTCH AJis1 1aBopaToOpHOr0 U3Y4YeHHs B COOTBETCTBY1O-
wye JgadopaTtopuu, rAe U NpoBoAUTCS Oosiee JeTalbHas KOJH-
YeCTBEHHAs] XapaKTepHUCTHKA MPOCaJOYHOCTH TI'PYHTOB.

JIis1 OUEHKH BO3MOMKHOCTH BO3HHKHOBEHHMSI TIPOCAJOK
H. §. JlenucoBbiM Gbln npeuJioxen nokasareab K, mpeacras-
JSOIHE cOG0# OTHOIWEHHE BeNUYUH KO3((hHIIHEeHTOB NOPUCTO-
CTel MY HIDKHEM IIpejiesie TEKYUeCTH U B €CTeCTBEHHOM COCTOs-
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HUM. DTOT moKasareslb COCTaBJseT AJs CHJIbHONPOCAJOUHBIX
nopog, 0,5—0,75, aasi HempocajOYHBIX CYTJMHKOB OKosio 1,
a s TJMH jgouerBepTHuHOro Bodpacrta 1,6—2,0.
IIpuMenenye 3TOrO MoKasaresisi N03BOJAET JOBOJbLHO YETKO
pa3leyHTb TPYHTHI MO CTeNeHH MJOTHOCTH M COOTBETCTBEHHO
110 NIPEAPacooKEHHOCTH HX K AeopMaLKsAM IPH YBIaXKHEHHUH.
JlaHHble IO 3TOMY BOMPOCY NpHUBeAEHH! B Tabauue 41.

TaGanuya 41

HasBanue rpyurta Tlokasareanr K

[lpocapounnie JéccoBuiHble CyrauHkH  BocTouHoTO

[lpenkaskaspst . . . e e 0,5—0,8
JIEcCOBHHBIE CYIJIHHKH BaKcaHa e e e e e e e 0,9—1,2
Jléccosuanble cyrauiku r. Hobouepkaceka . . . . . 0,9—1,1
JléccoBH Hble CYTJIMHKH Kpnsopox\mpon e e e 0,9
KpacHo-6ypble TAHHBL . . . . + o 2 o o 0 v v o o . 1,2—1,5
MaiikoncKHe TJHHBI . . e e e e 2—3

CaHTOHCKHI aneBpoJuT Bouaro- I[ona e e e e e 2,5—3,0




Fnasa IX

ONMPEAEJIEHUE BOAHOPACTBOPUMbIX COJIEMN
B TOYBE

AHAJIU3 BOJHOW BBITS)KKHM MO METOAY K. K. FEAPOMLA

3agauell aHanu3a SBJAETCS YCTaHOBJEHHE KOJHYECTBA
¥ KayeCTBa BOJHOPACTBOPHMBIX COJiell, HAaXOAAIIMXCS B IOUBe
¥ ee OTAeJbHbIX TopH3oHTaX. Haubosbluee KoOJHYECTBO 3THX
cosiell COePIKUTCST B CONIOHYAKOBBIX -IOYBAX U B HHUMKHHX TIO-
PHU30HTaX YEPHO3EMOB, CEPO3eMOB H KallTAHOBBLIX TOYB.

AHanu3 BoJHOPACTBOPUMBIX coJieli uMeeT GOsblLIOe MPaKTH-
yeCcKoe MeJHOPAaTUBHOEe 3HauyeHUe, TaK Kak IO HeMy CYJAST
O KOJIM4eCTBe BpPEAHBIX CoJliel, HAXOASMMXCS B NOYBe, H, Cle-
JI0BaTebHO, O HEOOXOAHMBIX MEJMOPATHBHBIX MepONpUSITHSIX.
ITOT aHa/u3 OObIYHO NPOBOAAT B BOLHOH BHITSXKKE U3 NOYBHI.

Bozauyio BHITAXKKY TOTOBST NPH COOTHOIIEHHH MEXAy NOY-
BOH M Bogo#t 1:5, T. e. Ha OAHY YacTb abGCOJNIOTHO CYXOif
MOYBLI, IIPOCESIHHOH uYepe3 CUTO C OTBEPCTHSIMH JHAMETPOM
1 MM, noGaBisiioT NATb YacTefl AUCTHJJHPOBAHHON BOZXBI,
auwmenHoit CO,.

B cnyuae He3acoleHHBIX IOYB MNpPHUTOTOBJEHHYIO TaKUM
06pasoM CyCneH3Hio BCTPSXHBAKOT HENpephiBHO (BPYUYHYIO U
Ha CheuuaJbHOM amnapare) B TedeHHe NATH MHHYT, a 3aTeM
otunbTPOBHIBAIOT. [IJ1f3aCOIEHHBIX [I04UB PABHOBECHE B CHCTEME
NoYBa + BOJA 3a TAaKOH NPOMEXYTOK BPEMEHH He YycleBaeT
YCTAHOBUTHCSH, MOITOMY CYCNEH3HI0 BCTPSIXHMBAIOT B TeueHHe
TpPeX MHHYT, a 3areM OCTaB/fl0T Ha 24 yaca, BCTPsSIXHBas ee
BpeMsi OT BPeMeHH BPYUHYIO, H OTQUIBLTPOBLIBAIOT TOJbLKO
Mo NPOIIECTBUY 3TOTO CPOKa.

TMonyyenunift GUABTPAT M HA3LIBAIOT BOAHON BHITSIKKOM.

B BoxHY10 BHITSIIKKY NEPEXOAHT TOJBKO YaCTh IPOCTHIX CoJlel,
HaXOASIMXCS B MOYBE B 3aBUCUMOCTH OT HX PACTBOPHMOCTH,
a HMEHHO:

a) JIerKopacTBOpPHUMblE CoJM (BCe XJIODHABI, @ TaKkKe CyJb-
daTel ¥ KapOoHaThl HATPHUS) NPaKTHYECKH MepeXofsT B pac-
TBOp TOJIHOCTBIO;
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6) cpenHe- ¥ TpyIHOPACTBOpPWMBIE COJH (rumnc, KapGoHAThi
KaJbUysl H MarHusi) NepexoisiT B PacTBOP TOJbKO YaCTHYHO,
B 3aBHCHMOCTH OT COCTaBa M KOHUEHTPALHH pPaBHOBECHOro
pacTBopa.

CrenoBaTesbHO, N0 aHAJNU3Y BOAHOH BBHITSIXKKH MOXKHO Olpe-
JIeJINTh KOJIMUECTBO Haubosee BpeHbIX coJell (XJ0PHIOB U HAT-
pHeBBIX coJiell), HaXOAAMMXCS B NOYBE, M YAaCTHYHO 3anackl
CyJb(haToB H KapOOHATOB KalbLHUsl H MarHHs.

B3asaTue cpefHeit mpoGbl MOYBbI JJisi aHAAU3a. J[OCTaBIEHHbI
B JabGopatopHio obpasel, pacnpelensitoT PaBHOMEPHBIM CJIOeM
B BHJe KBaJpara Ha Jucte OyMaru U NpoBepsitoT ero ofHOPOA-
HocTb. [IpH 3TOM KpymHBble KOMKH M TJbIOKH pPa3iaMbiBalOT
Ha OTJAEJNbHOCTH, He npeBpiuapomue | cm. Ecaun o6pasell ouenb
BJIAXKEH, €ro MpelABapHUTEJbHO IMOACYUIMBAIOT, NOCTOPOHHHE
BKJIIOUEHH 1 U KaKue-n11u60 o6pa3oBaHus, 10 BO3MOXKHOCTH, ya-
asor. Ilocne storo kBajpar Aensit uyeprTofl MO JABYM JHaro-
HajIM Ha YeTblpe 4YacTH M TUIATeJbHO COGHPAIOT BCIO MOYBY
OJHOH M3 3THUX YacTei.

Ecau B3sTO# NOUBLI OKA3LIBAETCS HEAOCTATOYHO, TO OCTAaB-
IyoCsi MOYBY CHOBA CMELUMBAWOT M 6EpyT BHOBb !/, 4acCTb.
Tak noBTOpSAOT A0 TEX NMOP, MOKA BeC CpefHel npobbl He Oyler
okoJio 500 r.

Basithilt cpenuuit o6pasell NoyBe! AOBOASAT HA JUCTE GyMaru
J0 BO3YILIHOCYXOTO COCTOSTHHS, IOCJI€ YEro PacTUPAIOT B CTYIKeE
¥ NpPOCEHBAIOT 4Yepe3 CUTO C OTBEPCTHSIMH JHaMeTpoM | M.
[TpocesiHHYI0 MOYBY XPaHAT B KapTOHHBIX KOpPOGOYKAaX HJH
CTEKJITHHBIX OaHKaxX, 3aKPbITBIX KpblIKaMH.

ITpu B3ATHHM HaBeCKM [J1s aHaju3a Cpeinuil obpasen pac-
NpelesisioT POBHLIM CJI0eM Ha Jucre 6yMmard, JensiT Ha KJeTKH
U JIOXKeUYKO#l B pasjiMUHBIX MecTax (M3 KaxJoH KJeTKH) HaGu-
paloT HeoOXOAMMOe KOJIMYeCTBO IOYBHI.

Jlis NpHroTOBNEHHS BOJHOH BBITAXKKH 6€pyT HaBecKy
B 50—200 r cyxoii noyBbl.

dakTHueCcKasi HaBeCKa IMOUBBI, KOTOPYK CJelyeT B3fTb
LJIsl aHa/jM3a U B KOTOPOH 3aKJiouaeTcs 3ajaHHOe KOJHYeCTBO
CYyXOll MOYBbI, BHIYHCASIOT MO dopmyJe:

_a(1004+W)
- 100 !
rle m — (akTHuecKasi HaBeCKa IOYBLI;
Q — 3aJaHHOE KOJIMYECTBO CYXOH MOYBHI;

W — BnaxHOCTb NOYBEI, BhIPaXKeHHAs B IPOLEHTAX K Becy
CyXOH NOYBHLI,
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HaBecky nepeHOCAT uepe3 IIMPOKOTOPJYI0 BOPOHKY B Oy-
TouIKY emkocTbio 0,6—1,0 5, npunnBaioT Tyaa NATHKpaTHOe
KOJMUYECTBO AMCTHJJHPOBAHHON BOABI, 3aKPHIBAIOT NPHTEPTOH
CTeKJISTHHON HJIM KayuyKOBOH NpoOKOH W B36asThiBaOT COAEp-
JKHMO€ B TeUeHHe NATH MHHYT.

[To oKoHYaHHH BCTPSIXMBaHHS (1/1s 3aCO/IEHHBIX TOYB elle
H 24-4acoBoe OTCTaWBaHHE) BhITAXKKY QHIABTPYIOT Yepe3 CKaaj-
YaTblil NJOTHBIH (uabTp. HUTOOH GHALTPAT OB NMPO3PAYHBIM,
Ha (DUJILTP MEPeHOCST MO CTeKJAHHOM Majouke Xxopowo B36oJ-
TaHHYIO CYCMEeH3HI0, KOTOpas KOJbMATHPyeT KpPYyMHbIE NOPHI
duabTpa.

TlepBbie MyTHBIE NOPUHH (HALTPATA BBLIIMBAIOT OOPAaTHO
B BOPOHKY, IS aHaJH3a K€ COGMPAIOT TOJbKO NPO3pauHblil
dusnbTpar.

B ¢uabTpare onpenensior: 1) obuiyio CymMmy BOJHO-pacTBO-
PHMbIX BelecTB (CYXO#l HJIM IJIOTHBII OCTATOK); 2) ofuryo we-
JIOUHOCTh KapGoHATOB U GUKapOOHATOB HATpHs; 3) XJOpP-HOH;
4) uon cepHOHl KHCJOTH; O) Kajbuuii; 6) marnui.

OnpejeneHne MNJOTHOrO ocTaTka. [lunetkoi GepyTt 50—
100 Ma oTuALTPOBAHHON BOAHOH BLITSXKKH H BbIIapHBaIOT
ee Ha BOASIHOH HJiM TnecuyaHoll 6aHe B TapMPOBAHHOM CTEKJISH-
HOM GloKCe HJIM daiueuke, Tlocsie BoimapuBaHus OCTATOK CYIIAT
npu temneparype 105° 10 NMOCTOAHHOrO Beca M B3BELIUBAIOT.
IMosydenislii BeC MJIOTHOTO OCTaTKAa BhbIPAXKAIOT B NPOLEHTAX
Ha 100 r mouBml, Nosib3yschb GopmyJoii:

%

1500
=N

rie X — MJoTHbl octatok (B %);
n — BeC IJIOTHOTO ocTaTka B o6beme N, B3sTO# /5 Bhina-
PHBaHHSI BBHITAXKKH,
TMonyuenHsie JaHHble 3amUCchBalOT N0 Qopme:

Bec nJyot-
. Basaro . IMnorunit | Bec naor- Horo
Ne nan BLITSKKH | Ne uare- Tapa OCTATOK HHoro OCTATKA B
HA3BaHue RS BLI- UYeK HJH (B 1) 6pyrTo ocTaTka | mepecuere
obpasua | napusannsl 610KcoB (5'T) nerro (5 r)| #a 100 r
(B M) TTOYBbI

(8 %)




Heob6xonnmo MOMHUTb, 4YTO IJIOTHBIH OCTATOK CJaraercs
HE TOJBKO MHHEpasJbHbIMH COJNSIMH TOYBBI, HO U HEKOTOPHIM
KOJIMYeCTBOM OPraHMYeCKHMX BeulecTB, NepelueliiiX B BOAHYIO
BBITSIXKKY. EC/IH NJIOTHBIA OCTATOK NPOKAJUTDb 0 NOJHOTO CXKH-
raHUsl OPTaHUUYECKHX BELIeCTB, TO NOJYUUTCS IpOKajeHHbIH,
WY MHHEpaJbHbIH, GCTATOK.

OnpejeneHue 1EJCUHCCTH, BbI3bIBAEMOH HGPMAJAbHBIMH Kap-
6oHaTamu. lllenouHOCTL BOAHBIX BLITAXKEK H3 MOYBH 00YCJOB-
JIUBAETCSl COAEpKaHWeM B HHUX KapbGoHaToB U 6HKapOoHaTOB
IEJIOUHBIX ¥ IEJ0YHO3EMeNbHBIX METAJJ0B U LIeJOYHbIX conell
KpEMHeBbIX W OpraHHyecKuX BellecTB. B aHajnuTHyecKol npak-
THKE BCe Ha3BaHHble (OPMBI LIEJOYHBIX CoJiell 0ObYHO He pac-
WIEHSIOT, a BbIPAXKAOT CYMMapHY WIH cOIYyi0 LIeJOYHOCTDb
B noHe HCO; u u3 Hee Bbifienstor: 1) menouHocTb Kap6oHaTOB
1eoYHbIX MeTannoB — HoH CO,;, NpeACTaBJEHHYIO TIJ1aBHBIM
obpaszom cogmoit — Na,CO,;, 2) wmiesouHoctb GUKapGOHATOB
1weno4yHbX MerannoB — Hod HCO;, npeacTaBieHHYIO TVIaBHBIM
oGpa3oMm AByyrjekucabiM Harpiem — NaHCO,.

Boigenenne orAeibHbIX (OPM IIEJOYHOCTH, CBA3AHHBIX
C HaTpHeM, Ba)KHO TOTOMY, YTO 3TH COJIH Haubojaee BpeRHBI
(ocobenHo Nay,CO,3) ¥ NPUCYTCTBHE HX NIPH H3BECTHBIX YCJIOBHAX
MOXEeT YKa3blBaTb HA COJIOHIEBATOCTb MOYBLI.

Jnsa ompeleneHusi IIEJOYHOCTH, Bbi3bIBAEMON HopMaJib-
HbIMU KapOoHaTtamu, GepyT 25 MJ BOZHOH BHITS:KKHM H NpHOAB-
adiT K Hell 1—2 kanau denondranenHa. Ecan KHIKOCTb
OKpall¥BaeTCsl B KpacHLIl LBET HJIM PO30OBEET, TO B BLITAXKKE
COIEPIKHTCS HOpMaJjbHas coja. B 3ToM caydae BhITSXKKY
turpytor 0,01 n pacrBopom H,SO, 1o nosiHoro coecipeyuBaHus.
Jnst 6ojee TOUHOTO ONpefesieHUss MOMEHTAa OKOHYaHHS THTPO-
BaHHS HEOGXOAHUMO PAAOM CO CTaKaHYMKOM, B KOTODOM Ipo-
BOJLHMTCSl THTPOBAaHHE, MOCTABUTL AJ51 CPABHEHHS TAKOH »Ke CTa-
KaHUHK, C TAKHM e KOJHYeCTBOM BLITSXMKH M C TaKHM XKe
KOJIMYEeCTBOM  HHAHKartopa — (QeHondranenna. KoandyecTso
mMuaauauTpos 0,01 7 KUCAOTH, HCTpaueHHOE MPH THTPOBAHHH,
YMHOXKAIOT Ha 2, TaK Kak po3oBasi oKpacka cdeHosdransenHa
Ucye3aet ceffiyac ke Mocje nepexoia HOpMajbHbIX KapGOHATOB
B OukapOoHaTHI:

2Na,CO;q + H,S0, = Na,SO, + 2NaHCO;.
[TepeuncnuB pesynbrartel TuTpcBanus Ha 100 © mouBbl MO
BhllleNpUBeJeHHOH (GopMyJie ¥ YMHOXKUB HalileHHOe KOoJHye-

cro MusiauTpos 0,017 kucaorel na 0,0005305 uau Ha 0,00030,
nosiydaioT mpouenTHoe cofepxanve Na,CO,; unu uona CO,,
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tak Kak 1 ma 0,01 n H,SO, coorBerctyer 0,0005305 r Na,CO4
unu 0,00030 r CO;.

ITpumep. Ha 25 Ma BOAHOIl BHITAXKH JJsi oGeclBeUMBAHUSA
tdenondranenna nowno 0,01 n pacrsopa Hy,SO,4 2 Ma1; Bcero Ha HeiiTpa-

N . 500
AMU3anHI0 JOJXKHO MOHTH 2X 2= 4 MJa; Ha 100 r noyswl noiifer 4 55 =

=80 ma. Hona CO, Gyzer 80X 0,00030=0,024%, nau coxpt (NayCOg)
80 0,00053=0,0424%.

OnpejefieHye WIENOYHOCTH, BbI3bIBAEMOI ABYYrJIeKHCIbIMU
weaouamu. Ecau nocse npubasnenus geHoddTaNeHHA BHITIXK-
Ka He OKpallMBaeTcs B KPacHbIfl 1BeT, TO HOpMaJjbHbie Kap6o-
HaThl LEJOYHBIX METaJJI0B B Hell OTCYTCTBYIOT. UTOOL! y3HATD,
€CTb JIH B BBITSXKKE OHKapOOHATHl HATPHSI, ee KHIATST ¥ BHOBb
npu6aBasiioT K Hell deHondranenH. Ecau nmosiBUTCS OKpaiiu-
BaHHUe, TO KOJHYECTBEHHOe onpefeseHre 6MKap6OHAaTOB HATPUS
NpPOBOJSAT CJEAVIOIHM 006pa3oM.

BuiTskky B KoanuecTBe 25 Ma1 nepenocat B (apdopoByto
yaliKy, BbapHBalOT JOCyXa U POKaJMBAIOT NIPH TeMneparype
200—250° B Teuenue opHoro yaca. Ilpu npokanuBaHuM ABY-
YIJEKHCILIE [1eJI0YH NepeXOAsiT B HOpMasbHble KapOGOHATHI
(2 NaHCO,—>Na,CO,+H,0-+CO,), pactBopuMbie B BOJe,
a 6ukapbonar kKaabuus Ca(HCO,), B yriekucanil Kanbuuii,
NpaKTHYECKH HepacTBOPHMBIH B BOZE.

[locne npokannBaHHsl B OCTHIBIIYIO YallKy MPHJIHBAIOT
25 MJl AMCTHJIIMPOBAHHON BOAK, JIHUIIEHHOH YIJIEKHCJIOTH NyTeEM
npojayBaHHs BO3AyXxa, NpHbGaBasior 1—2 Kanau deHoadTa-
aenna v tuTpytor 0,01 n pactBopom H,SO, Ao obecuBeynBanus.
[lpaBusa pns1 ycTraHOBNEHHS KOHIA THTPOBAaHHS Te XKe, YTO
M B NpelblIyUluX onpeleseHusiX.

Hns onpenenenusi nona HCO,, cBA3anHOro ¢ ABYYIJeKHC-
JbIMH 11eJ10YaMH, H3 MOJYYEHHOIO KOJHYeCTBa MHUJIIHINTPOB
0,01 n pacrBopa H,SO, BbUHTAIOT YHCJIO MHJJIHJIUTPOB 3TOMH
KHCJIOTbI, 3aTpayeHHOe IpH IepBOHAualbHOM ONpele/ieHHH
COfbl (eCIM OHA MMesach), ¥ pasHocTb yMHOXKawoT Ha 2. Tlony-
YeHHOe YHCJIO MUJIIHJUTPOB, nepecyutanHoe Ha 100 r mouBwl
1 ymHoxkenHoe Ha 0,00061, naer npouentHoe cofepxkanne HCOg,
cesizanHoro B ¢opme NaHCO,. Ecit B BOAHO! BHITSIXKKE HOp-
MaJbHOH COAbl He ObIO, TO NMOJYYEHHOe YHCJI0 MHJJHJIUTPOB
H,SO,, H3pacxomoBaHHOE Ha THTPOBaHHE, Cpa3y YMHOXAIOT
Ha 2, nepecunThiBatoT Ha 100 T noussl 1 yMHOXKatOT Ha 0,00061.

IMMpumep. Baaro 25 ma sopuoi#t BuiTskku. Coja umenach; Ha
ee THTpoBaHue u3pacxogosano 2 ma 0,01 n HySO4. Iocne npokanusanug
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M pacTBOPeHHsI 25 MJ NpPH TUTPOBAaHUU C deHONDTaNeHHOM M3pacxojo-
BaHO 5 MJ Toit ke KucsoTel. CjieloBaTeNbHO, Ha TUTPOBAHHE HOPMaJib-
HbIX KapGOHATOB, MOJIYYEHHBIX NOcJe NpOKaiupaHus OGuKapGOHATOB,
nouwno 5—2=3 ma 0,01 n H,SO,.

I'ls%guem nona HCOj, cBsizanuoro B ¢dopme NaHCO,, pasen

3X2 ﬁx 0,00061= 0,0732%.
dopma 3anucu
Komiuectso OcoTaTOK uona HCOg
Ne OGbem pusikkit, (0,01 n HoSOu, | Ionpaska (B %) B nepesoje na
yaweyky | B3ATOH anst npo- | nowexuie# Ha NasCOg
Kasnusanust (B Ma) | na TUTpoBa- -
e NaHCOg HCOg3

Onpenenenne ofweil wenounoctu. Ilocne onpelenenus
LLIEJIOUHOCTH, BhI3bIBAEMOH HOpMajibHbIMH KapOoHaTaMu (ecsau
OHa 6blJ1a), B TOT e CTaKaHYHUK NpUGaBsoT 1 —2 Kanau MeTuda
opanxkeBoro u turpyior 0,01 n pacTBOpOM CepHOi KHCJOTHI
10 MOSIBJIEHHsl CJ1a6oro po3oBOro okpaiunBaHusA. UrtoGwl yJo-
BUTb MOMEHT OKOHYAHH$S THTPOBAaHMS, HYXKHO, KaKk ¥ B Npelbl-
AYLIEM ONpejleleHuH, UMETb CTaKaHYMK C TakKHM XKe Kojiuye-
CTBOM BHITSIXKKH ¥ MHAHKATOPOM — METHJIOM OpPaHXKeBbIM, AJ5
CpaBHEHHSI M3MEHEHHs] OKDACKH THTPYEMOH BBITSIKKH.

KonuuectBo Munaunutpos 0,01 n pacTBopa cepHo¥ KHCJOTH,
M3pacXoJl0BaHHOM HA THTPOBaHHE B IPUCYTCTBUHU (heHoAdTaNEH-
Ha W MeTHJIa OpaHKeBoro, ¥ GyJeT MoKasnBaTh OOLLYIO LIeJOoU-
HOCTb JaHHOH TMOYBBI, KOTOPYIO NPHHATO BhIpaxaTh B MOHAX
HCO,. nsa pacuera ofieil 11eJOUHOCTH KOJHYECTBO MHJJIH-
JINTPOB CEpHOH KHCJIOTHl, M3PacXOJOBAaHHOH Ha THTPOBAaHHE,
ymuoxaior Ha 0,00061 (BecoBoe koauuectBo HonHa HCO,,
coorserctBytomee 1 ma 0,01 n pactBopa H,SO,). TTonyuennsiii
pesyJabtar nepecuutbiBaloT Ha 100 I MNouBHI.

ITpuwmep. Ha 25 ma soaHoii BuiTsxkKu nomwto 2 ma 0,01 n pa-
creopa H,SO4 B npucyrtcTBuu ¢enondranenna u nocje npubasieHus
MeTHJa opaHxesoro eme 6 MJa, a scero 8 Ma H,SO,. Orciona npouent

500

nona HCO,; = 8X o5 X 0,00061 = 0,0976.
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dopma 3anucu

KosnunuecTBo Mun-

. 0 MHJI- .

auaurTpos HoSOj, KO”","eCTB Cymma )
Ne O6ben n3pacxogoBainiix | MEAHIPOB SO | iy ap - Ipouerrr

CT"K.Z‘,"' BBITSKKH | 1 ryrpopainie M3PACXONOBAIINNIX | nyrpop ]—?E);Hoa
JHKA (B Mn) ¢ MeTHJIOM Opaii- Hd THTPOBAHHE H,S04 3

HEeBLIM

¢ gpenoadranciiom

Onpenenenne uoHa xgaopa. Ot 5 10 25 MJ1 BOJHOI BBITAXKKH
nefirpanusyior 0,01 n pacrtBopom H,SO,, npuGaBasior | wma
10-npoueHTHOro pacTBopa CpeJHEr0 XPOMOBOKHCJOrO KaJjusi
(KyCrO,) u Tutpyior 0,01 n pacTBOpOM a30THOKHCJIOTO cepebpa
(AgNO,) no nosiBsieHuss KpacHo-GypoH OKpackKH.

XJ0pHIbl C a30THOKUCJbLIM cepeGpoM AaioT Gedbill 0CafoK
XJIODUCTOTO Cepebpa MO CJEAVIOUIEMY YpPaBHEHHIO:

NaCl + AgNOg=AgCl + NaNQ,.

Kak TonbKo nocsiefnue caelisl HoHa XJopd OYAYT BuAeNEHI,
obpasyercst KpacHO-Oypnil 0CafloK XPOMOBOKHCJOro cepepa
N0 YpaBHEHHIO:

K,CrO; + 2AgNO, = 2KNOg + Ag, CrO;.

ITosiBneHue KpacHo-6ypoil OKpackd ¥ MOKa3blBAeT HA OKOHYA-
HHe TUTPOBAHHs HOHA XJopa.

Jlns nydiuiero yjaaBjiHBaHHUA HU3MEHEHUS] OKPACKH NPH THTPO-
BaHHH, NocjielHee HEOOXOLMMO MPOBOAMTb MapajJejbHO MNpH
HaJIMUMM CTaKaHYMKAa C NPUTOTOBJEHHBIM PAacTBOPOM BOAHOM
BBITS2KKH H COOTBETCTBYIOIIHM KOJIMYeCTBOM HHANKaTopa. Keau-
yectBO MusiuauTpos 0,01 n pacTBopa azorHOKHCIOrO cepebpa,
H3pacXOJOBAHHOTO HA THUTpOBaHUe, yMHOxenHoe Ha 0,00035
(BecoBoe cofiepxaHHe HOHA XJopa, COOTBeTCTByiomee 1 wma
0,01 n pactBopa AgNO,), naer BecoBoe KCJIHUECTBO HOHA XJIOpa
BO B3fITOM JJ1f THTPOBaHHMA oObeMe BhITSKKU. [lepecuer na
100 r mouBBl MPOBOAAT KaK OGBLIYHO.

[lpakTudeckn omnpefesenHne HoHA XJopa yao6Hee BeCTH
B TOH e Npo6e, B KOTOpo#l onpefensijachk obmwas meJoYHoCTb,
TaK KaK OHa sIBJSAETCS yKe HeHTpaJH30BaHHOI.
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dopma 3anucu

Basito Mua- Haiigectio xao- Ipouenrt
Ne JHIARTPOB P(}C){O)‘L AgNO;; pa B obbeme, nona Cl B
CTAKAHUMKA | BLITSIAKH 1S Had THTDOBa- B3SITOM JLJ151 fepecuere Ha
e (B MJ1) TUTPOBAHIIS 100 r nouswul

TUTPOBAIIUA

Onpeenenue Kaabuusl. Jlas onpelejieHns KajdbUus B BOA-
HOH BLITSIXKKE NOJb3YIoTCs 06beMHbIM MeTooM. 50 M1 GuabTpaTa
MOJAKHCJSIIOT YKCYCHOH KHCJOTOH, 3aTeM AOBOAAT AO KHIEHHS
U 0CaxKAaloT KaJbUUH KHOALIUM PacTBOPOM I1@BEJEBOKHCJIOTO
ammonHa. OcaxieHHe KajJbLU{d HAET N0 CJAeAYIOUEMY YypaB-
HEHHIO:

CaCl, 4 (NH,),C,0, - 2NH,Cl 4 CaC,0;.

ITocnie ocaxkAeHUs CTaKaH € BhITSKKON MTOMEILAIOT B Telljoe
MECTO (Jyuille Ha KHMSILYI0 BOASIHYIO 6aHIO) Ha 4 yaca u 3aTeM
HCTILITLIBAIOT NOJHOTY OcajeHus. JIns 3Toro nuueTko# ocro-
pOXKHO 6epyT B NPOOMPKY 2—3 MJ OTCTOABLIEHCS KHIKOCTH,
NpUIHBaOT K Hel | MJ IIaBeJeBOKUCJOr0 aMMOHHSI W Harpe-
BalOT A0 Kuneuusi. Ecau XKUIKOCTb He IOMYTHEEeT, TO 3TO MOKa-
3bIBAET HA NMOJIHOE OCaXJEeHHEe; eCJIN Ke KHJKOCTb [MOMYTHEET,
TO ee CHOBA HArpeBaloT A0 KHMeHHsl, NPHJIHBAIOT K HEH & M
ropsiuero pacTBopa LaBeJeBOKHCIOr0 aMMOHHS H (QUIBTPYIOT
yepe3 MJOTHHIN GUILTP.

ITo okoHYaHUU QUIABTPOBAHKS OCAAOK Ha (DHABTPE NPOMbI-
BAIOT ropsiueil BoLoil, CoiepKallell 1maBeeBOKHCIbI aMMOHHI,
JI0 TIOJIHOTO yAaJieHHsl XJiopa (npoba a3oTHOKHC/bIM CepespoM
NPOMBIBHOH BOJbI, NMOAKHCJIEHHO!N a30THOH KHCJOTOH). 3aTeM
NPOMBIBAIOT OAHOH ropsuefl BOZOH 10 IOJHOTO ylajeHus U3
ocajika LIaBeJeBOKHCJOr0 aMMOHHSA (Mpo6Ga NpOMbIBHON BOJbI
C a30THOKHCJILIM CepeOpoM 06e3 MOAKHCJEeHHST a30THOH KHCJO-
TOH, TaK Kak IaBejieBOKHCJ/I0e cepefpo B BOJe HEpacTBOPUMO,

1 B BoaHOii BHITSKKE, IOMHMO NPOCTHIX BOAHOPACTBOPHMBIX COJEH,
MOryT MpHCYTCTBOBATH OpraiHyecKHe BellecTBEa, KpeMHeBas KHCJOTa
¥ MOJYTOpHbIE OKICJBI, KOTOpble GYAyT MelaTb ONpejeseHHio KaJbe
M5, NMOITOMY HX CJeAyeT NpeiBAPHUTEJNbHO OTHENHTb.
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HO JIErKO paCTBOpsieTCst B INPHUCYTCTBHH a30THOH KHCJOTHI).
PuabTpaT ¥ NepBble NOPLUHH NPOMBIBHOH BOABI COGHPAIOT U CO-
XPaHSIOT /151 NOCJEeAYIOIEro onpefieJieHusl B HUX MarHus.

[Tocnie OTMbIBAaHMS OcCajKa MOJ BOPOHKY MNOACTABJASIOT
TOT e CTaKaH4YMK, B KOTOPOM BeJIOCb OCaKAeHHEe KaJjblH,
M pacTBOPAIOT B HEM OCAJOK LIABENE€BOKHCJOTO KajbLHS Ha
¢dunbTpe ropsiueil 1-mpoueHTHOH CepHOH KHCJOTOH.

[lpu JneiicTBHH cepHOHl KHCJOTHI LIABEJEBOKHC/bIL Kajb-
UMl pacuenysfieTcss Ha IiaBesieBYI0 KHCJOTY, Koropas Oblia
CBsi3aHa C KaJjblueM, H CEpHOKHCJABIN Kanbuuil. Peakuus
NPOXOAUT MO YPaBHEHHIO:

CaC,0, + HyS0, = CaS0, + H,yC,0,.

[Tocsne pactBopeHusi ocaika (QUIABTP elle pa3 NPOMBIBAIOT
cepHolt kucsoroii. [lpu6aBuB B coOpaHHBIH pacTBOp O MJ
10-npoueHTHONl CepHOH KHCJIOTHI, [OJHUBAIOT BOXOH, HOBOASA
obvem o0 100 ma, narpeBatot 10 70° u Turpyror 0,02 n pacrtso-
pPOM MapraHIEBOKHCJIOrO Kajus [0 NMOSABAEHHUS Heucuesaiomel
po30BO#l OKpackKH.

[Ipu TUTpOBaHMHM pPaCcTBOPOM MapraHIEBOKHCJOrO Kasusi
1[aBeJjeBas KMCJ0Ta B NPUCYTCTBHH CepHOM U NMpH HarpeBaHUHU
pacnagaercsi Ha YroJibHbli aHTHAPHA ¥ BOAY IO YpPaBHEHHIO:

2KMnO, -+ 5H,C,0, + 3H,S0, = K,S0, + 2MnSO, + 10CO, -+ 8H,0.

Pe3ysbTaT BbIPaXaloT KOJNHYECTBOM HOHA Kanbuus. [1asi
3TOTO YHCJIO MHJUIMJHTPOB H3pAaCXOJOBAHHOTO Ha THTPOBAHHE
0,02 n pactBopa MapraHUEBOKHCJIOrO Kajus YMHOXKAIOT Ha
0,00040. TITepecuer na 100 r NoOYBH NPOU3BOAAT OOLIYHBIM
00pasoM.

dopma 3anucu

O6beM B3si- Pacxon Hainero IMpouenTt
No Tol ANs ana- KMnOj 0,02 n uona Ca B uoita Ca B
CTAKAHYUMKA | JH34 BbITSAN - pacTBopa Ha o6beMe B3si- nepecyuere Ha
KH (B MJ) THTPOBaHHE TOH BBHITSIXKKH 100 r cyxoit
(B M) (BT) TOYBbI

Onpepenenne maruusi. Maruuil onpepensitor B (uabTpare
1mocsie ocaXKAeHusl Kaablus. 15 37oro GUAbTpaT RbINapHBaIOT
NPUMEPHO 0 NOJNOBHHBI 00beMa | NoGaBASIOT aMMHaKa 1o cJaa-
GomenouHoil peakuuu. K XoJoaHOH KHAKOCTH MNPHJIHBAIOT
20-npouentHbiit pactBop dochopronarpuesoil conn Na,HPO,
(10 ma) u uepes 10—15 muu. npuauBaior 10-npouenTHOrO
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aMMUaka B KoJiHuecTBe, paBHoM no obwvemy !/, nmepBoHaualib-
HOro 06beMa XHUIKOCTH. 3aTeM BCe OCTaBJISIOT CTOSITh Ha CYTKH.
[Tpu 3TOM BhIMafaer KpyNHOKPHCTAJNJIMYECKHI ocalok ¢oc-
(dopno-ammonuiiHoMarsueBoit conu. Peakuus HAeT no ypaBHe-
HHIO:

MgC,04 4 Na,HPO, + NH,0H = Na,C,0, + MgNH,PO, + H,0.

Ocanox OTQUIbTPOBLIBAIOT uepe3 MNJOTHbIL (QUABTP, MNPOMBI-
BaloT 2,5-TPOLEHTHBIM PacTBOPOM aMMHaKa A0 MOJIHOTO Yja-
JIeHHsl HOHa XJIOpa W 3aTeM CIIMPTOM JJisi yIaJeHUs aMMHaKa.

Ouenb yacTo NpH QUIBTPOBAHHU OCAAOK MarHHsi MPOXOLHT
yepe3 ¢uabTp B puabrpat. UToObl H3bexkaTh 3TOr0, U3 HEMJOT-
HOro GuibTpa BapAT KallIHLy W CTEKJISHHOH MajouyKoi KaaxyT
HEMHOTO 3TOH KallHibl Ha AHO GuabTpa B BopoHke. [Ipu duib-
TPOBaHMH KallHIA 3aJepXKUBAeT MeJKHe KPUCTaJJibl MarHus.

ITocne npombiBaHusl CIUPTOM GHABLTP C OCAAKOM MEPEHOCHAT
B CTaKaHUYHK ¥ BHICYLIMBAIOT NpH Temneparype 50—60° okoso
OJHOTO 4Yaca, a 3aTeM B CTAKAHUHK H00aBAAIOT U3 GropeTKu
25 uaun 50 mat 0,1 n pactBOpa COMSIHON KUC/OTHI, B 3aBUCHMOCTH
OT KOJIMUeCTBA OCajiKa, C TAaKUM pacueroM, YTOOBI COJISTHOH KHC-
JOTH! 6bl1 U36HITOK. PUIBTP XOpOIIO pa3basThiBAIOT CTEKJSH-
HOH MaslouKoil, a CTeHKH crakaHa obmbiBaioT Bopoi. Ilpu pac-
TBOPEHHH COJSIHOH KHCJ0TOH ocdopHO-aMMOHUEHOMAT HUEBOH
COJIM peakUHs HAET 1O ypPaBHEHHIO:

MgNH,PO, + 2HCl = MgCl, + NH,H,PO,.

H3briTok consinolt KHcaoTsl orrutpoBbiBator 0,01 n pac-
tBopom wiesoun (NaOH) npu uHAMKaTope MeTHje OpaHKEeBOM.
Ilo pasHocTu onpefensiioT, CKoJbKo Muaauautpos 0,1 n cons-
HOM KHCJIOTBHI MOULIO Ha paspyueHue QocdopHo-aMMOHHUITHO-
maruuesol conu (1 ma 0,1 n HCI, nowenmweil na paspyuenne
MgNH , PO,, coorBercrByer 0,0012 r nona Mg).

Pacyer Ha 100 r riouBs! Npon3BOAAT OGLIYHBIM 06Pa3oM (CM.
¢dopMy 3amucu Ha cTp. 208).

OnpeneneHde MOHAa cepHOl kucaotbl. 10—5H0 Ma BogHO#
BHITSIXKKH, TOAKHCJEHHOH COJISTHOH KHCJOTOH, HarpeBaioT A0
KHIEHUS] U NPUIMBAIOT K Hell ]/ ocaxKAeHHSI HOHAa CepHOU
KUuCJ0Th 5—10 Ma Kunsimero 10-NponeHTHOro pacTBopa XJo-
pucroro 6apusi. Kunsuenve npu nomelmiMBaHUM NPOAOJIKAIOT
2—3 MHH., a 3aTeM CTaBST CTaKaH, NOKPHITHI CTEKJIOM, B TENJ0€
MECTO WM Ha KHMNAILYIO BoAAHYIo 6aHio Ha 4 yaca. Peakuus
OCaX/JEeHHs HOHA CepHOH KHCJOTHl XJOPHCTHIM OGapueMm HAeT
N0 ypaBHEHHIO:

Na,SO, -+ BaCl, = BaSO, + 2NaCl.
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dopma sanucu

KosuuecTno

Kontuecrso

0,1 n pac- KonuuecTBo HCI, ncwen-
061eM topa HCI, | 0,11 pacTBOPa | e ya pa3- CopepxaHnue
Ne BLIIsiAKH | npuantce agst | NaOH, no- pymwenue goc- | Mg'* B npo-
CTaKdil-| AJs wha- paspyuicHust uieauice Ha (popHo-aMMO- | 1elTAX K Becy
YHKa A3 dochopno- THTPoBalie Huiilomar- cyXoi noYsbl
(B M.1) AMMOHHHHO- n3bbiTha HCI HHEBOI COJIH
MariHeBo# (B M) (B Ma1)

cony (B M)

l

[Tocsie 3TOro BLITAMXKKY HCNBLITHIBAIOT HA NOJHOTY OCaM[e-
HHA, QUALTPYIOT uepe3 MJOTHbIA 6e330/bHbll GHALTP U IPO-
MBIBAIOT KHUnsulefl BOAOH (MOAKHCIEHHOH COJNAHOH KHCJO0TOMH)
JO HCUE3HOBEeHHs B IIPOMBIBHLIX BOAAX peakuUu Ha Oapuil
(npc6a cepHoit KucaoToi). OTMBITBI 0CaZOK BMeCTe C HDHILTPOM
nepeHcCsT B 3apanee B3BelieHHbIH $hapdopoBblil WY MJATHHO-
Bl THresb, NMPOCYIUMBAIOT W O30JHBAIOT QUJLTP Ha cJaboM
IJIaMeHH TOPesKH; N0 030JIEHHH OCaJOK NPOKAJHUBAIOT Ha CHJlb-
HOM MJiaMeHH. 3aTeM IOCJe OXJNAXKAEHHA B SKCHKATOpE B3BEllIHU-
BAIOT THIeJIb HA AHAJHTHYECKHX Becax W 0 Pa3HOCTH BBIYUC-
JSIICT KOJHUECTBO CepHOXMCJIOro GapHsi BO B3SITOM AJs cca-
*Kaeunst obbeme kuakoctu. Coaepxanie vona SO, onpenesnsor
B noJyueHHoM KoJgmnuectse BaSO,, npunumMas MoJeKyJasipHbii
Bec Ba=137,37; S=32,07 u O=16.

[Tepecuer na 100 r 1ouBBl NIPOU3BOAAT OOBIYHBIM OGPA3OM.

dopma 3anucu

! Bec cepuo-

kncaoro | Bec uona
Basto Bece Turas| Gapusi B[SOy B 06b-| Comepxa-
BbITSKK I Ne Bee nyceTo-| ¢"geankon | o6veme eme, B3si- | nue SOy K
aas atld- THTS TO THIJISL | copiioKIlc- | BLITSINKIL, | 10M RJs |Becy C)Xoil
JN3d (8 1) J0T0 Ba- B35110OM aHanmu3sa nouBbl
(B M) pust (B r) | anas ala- (B T) (B %)
nusa (B r)
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KOMINNEKCOMETPHYECKUN METO],

3a mocnenHHe MNATb-LIECTb JET B MNPAaKTHKY pPas3jHuHBIX
naGopartopuil Bce IIHpe BHEAPSETCH KOMIJIEKCOMETPHYECKH
MeToj onpefenenusi HoHoB Ca, Mg u SO, B BoAHbBIX pacTBOpax.

Ar1oT 006BEMHbLI METOA OCHOBAaH Ha CBOHCTBE HEKOTOPHIX
cosiell CJIOXKHBIX OPTaHHUECKUX KHCJOT JaBaTh C MOHAMH IABYX-
BaJIEHTHbIX M JPYIMX METaJJIOB NPOUYHBIE XOPOIIO PacTBOPH-
Mble B BOJE, BHYTPHUKOMILIEKCHbIE COelMHeHHs1. B peaynbrate
3TOH peakUHH HOHEI METaJJloB, OCTABasiCb B PacTBOpE, OKa3bl-
BAlOTCS INPOYHO CBSA3AHHBIMH, T. €. KaK Obl BBIBEACHHBIMH
U3 pactBopa 6Ge3 o0Opa3oBaHHSA OCanKa.

Yame Bcero Ansi 3THX Uejell NOJb3YIOTCS ABYHATPHEBOH
COJIbI0 3THJEHMAMHHTETPAYKCYCHOH KHCJOTHI (MONEK YA pHbIH
Bec 372, skBuUBajeHTHbH Bec 186), momyuuBuiell Ha3BaHuUe
TpHJIOHA B, OTKyla u caM MeToj 4acTO Ha3biBalOT TPHJIOHO-
METPHYECKHM.

®opmyna Tpusnona b:

NaOOC — CH CH,-— COONa

2 .
NN CHy—cH, -N”

HOOC — CH,” ™ CH, — COOH 2H,0

C MoHaMH LIEJOYHO3eMeJbHbIX MeTasyloB TpHJoH b naer
BHYTPHKOMIIJIEKCHbIE OeCLBETHbIE COeIMHEHHS THNa:

/ merai \

00C—CH, CH,— COO
NN cH, —cH, —N”
HOOC — CH,” \CH,— COOH

TurpoBaunue TpunoHom B BoAHBIX pacTBOPOB, COAEPIKALIMX
noHbl Ca, Mg u 1p., OCHOBAaHO Ha H3BJEUEHHH MM 3THX HOHOB
M3 OKpallleHHbIX KOMIIIEKCHBIX COeAMHEHHH, KOTOpbhle OHH
JAlOT C OPTaHHYECKHMH KpacHTeJsMH-HHAMKaTtopamu. B Kaue-
CTBE MHJHKATOPOB MPH STOM THTPOBaHKH ynoTpebaaAoT: 1) apHo-
xpom uephbiii T, Boimyckaembii B CCCP noa Mapko# «KHC-
JOTHBIH XpoMoreH YepHbiil cnenuanbhbiil ET-00y; 2) KucaorHbiit
5PHOXPOM CHHHI M TEMHO-CHHHH; 3) MYypeKCHI.

DTH HHAMKaTOpHI B me04HOH cpefe npu pH 10 narot okpa-
IIEHHBIE KOMILJIEKCHblE COEJWHEHHSI, KOTophle B 3aBHCHMOCTH
OT HaJIUYUSA UJIH OTCYTCTBHSA YNOMSIHYTHIX HOHOB MEHSIOT CBOIO
okpacky. Tak, Hanmpumep, KHCJOTHbII XpOMOTeH YepHbIH cre-

209



unanbupii ET-00 B npucyterBun oHoB Ca u Mg nprobperaet
BHHHO-KPACHYIO OKPAacKy, a B OTCYTCTBUMHM HX -— 3€JI€HOBAaToO-
cutio. KHCTOTHBIE XpOM TEMHO-CHHHE B TeX e YCJIOBHSX
MeHSeT CBOI0 OKPacKy H3 BHHHO-KPacHOH B CHHEBATO-CHpeHe-
BYIO.

[Tepexoa OKpacKH HHAHKATOPOB NpH THUTPOBAHHH TPHJIO-
HOM B NMpoOHCXOAHT B MOMEHT, KOTrjJa BCe HOHbLI ONpPeAessieMOro
MeTaJJla OKAa3blBAKTCS H3BJEUEHHLIMH M3 KOMILIEKCA C MHIH-
KaToOpOM M CBSI3aHHLIMH TpHJIOHOM b B GoJiee MpouHbIEl KOM-
nJeKc.

IIpu HAJMHYKHK B pacTBOpPe HOHOB KajibLMsl U Maruusi peak-
ILMS HAET CHAyaJa C HOHAMH KaJbllisl, a8 3aTeM MarHHs.

OMNPEJEJIEHUE CYMMb! HOHOB Ca u Mg

B xonuueckyio konby emkoctbio 200 — 250 M HanuBaroT
onpeeseHrbii 06beM BOLHOH BBITAXKKM, KOTOPBII 3aTeM J0BO-
auTCA AMcTHaaupoBaHHOM Bopoil po 100 ma. O6wvem BoaHOH
BLITSXKKH ISt onpefieieHUst GepyT HCXOAA U3 COAEPKAaHHUs
B Hell HOHOB Kajbuus u maruusi. Cojep:xaHue 3THX HOHOB
BO B3SATOM JiJIfl THTPOBaHHS oObeMe He NOJIKHO NpeBHIlIaTh
0,5 Mr-3KB., MOTOMY AJsi Gojlee MPaBHIBHOTO BbiOOpa o0beMa
BLITSKKH TpeIBapUTeJbHO CJeAyeT CJeJaTb KaueCTBEHHYIO
npoGy, a 3areM ucnosnb3oBarb tadauuny I1. A. Kprokosa.

Ta6bnuna42

CynMa Ce M TP?
IR M| Osuen npot (v um) | TSI ZRNRS
0,5— 5,0 50 0,01
5,0—10,0 25 0,01
10,0—20,0 10 0,01
20,0—-50,0 10 0,05

Ko B3sitoMmy 00beMy BOJHOH BBITSIXKKH, A0OBEA€HHOMY AUCTHJI-
aupoBaHHOi Bopoit po 100 M, mpubasasitor 5 M GydepHoOro
pactBopa u 8 kaneab MHAHKaTtopa. Ilocne noGaBnenuss vHAU-
KaTopa XXMAKOCTb B KoJGe OKpalIHBaeTcsi B BHHHO-KPACHBIH
uBer. OxpalleHHasi KUAKOCTb IPH BCTPAXHBAHUH MeNJIEHHO
THTPYeTCsl PacTBOPOM TpHJIOHAa b 10 mepexoja KpacHoro Lperta
B 3eseHOBaTo-rony6oll. KonuyecTBO MHIJNHIHTPOB pacTBopa
TpwioHa B, moiuefulee Ha THUTpOBaHHE, YMHOMEHHOE Ha HOP-
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MaJIbHOCTb pacTBopa TpPHJOHA (C NoNpaBKoil) U NpHBedeHHOE
K 100 r nouBnl (uau 1 J4i), JacT CyMMapHOe KOJHUYECTBO HOHOB
Ca u Mg B MHJIIMrpaMM-3KBHBaJIeHTaX.

IMpuwmep. dasa TuTpopanus 6bl10 B3sATO 25 Ma poanl. Ha turt-
posanue nouwto 2,2 ma 0,05 n pacrsopa Tpuaona B. ITonpasounniit
kospduuuent pacrtsopa Tpuiaona b — 0,96. Copep:kanne Ca u Mg Ha
ln uccaenyemoli Boapl 6yaeT COCTaBJSATh:

2,2.0,05.0,96-1000
25

—=4,22 Mr-3KB/J1.

PeakxTusmn

1. PactBop 0,05 n tpusona B.

Hna ero npuroroenexus 9,3 r tpuioHa B pactBopsiioT
B | J IHCTUNJNHPOBAHHON BOAHI.

Turp pactBopa (monpaBouHbIEl KO03h(HUUHEHT) yCTaHABJH-
BaeTcsl MO pacTBOPY CEMHBOAHOIO CEPHOKHCJIOTO MarHus
MgSO, -7H,O Toif Ke KOHUEHTpPAUHMH HJIH IO XJOPHCTOMY
IIMHKY WIH KaJdbIHIO,

2. PactBop tpusona b 0,01 n roroButcs us 0,05 1 pactBopa
nyteM ero pas6aBjieHHs HaH pacTBopeHueM 1,86 r TpHJiioHa
b B 1 &1 aUCTUNIUPOBAaHHOH BOABI.

3. Ammuaunbiii 6ycdepHsiit pactsop: 100 ma 20-npouenTHOro
pactBopa xumuvecku yucroro NH,Cl cmewnBaor co 100 ma
20-MpOLEHTHOTO XMUMHYECKH YMCTOrOo ammuaka. CMechb A0BO-
IAT Ao | 1 AMCTHAJHpOBAaHHOH BOJOH.

4. PactBop mMHAnKaTopa XxpoMmoreHa uepHoro: 0,2 r xpomo-
reHa yepHoro ET-00 pactBopsitor B 4 MJ ammuayHoro 6ydep-
HOTO pacTBopa d AoBOAAT A0 40 MJ 3THJIOBBIM CIIHPTOM.

5. TurpoBauHbLI!l pacTBOP CEMHBOAHOIO CEPHOKHCJOrO Hat-
pust rotoBAT pactBopeHHeM 1,238 T XHMMHYECKM UHCTOTO
MgSO,-7H,0 B 1 /1 AHCTHIIHPOBAHHON BOABI.

IMlpumeuanue. Bopa, ynorpe6asieMas AN NPUTOTOBJEHUS
BOJHO# BBLITSI)KKH H pPeakTUBOB, HEe JOJKHA COJEPXKaTb HOHOB MENH,
MapraHlla ujau xKejesa. [Ipy HaJlHYHH HOHOB MeJH B BOJEe HEOGXOAHMO
no6aBasiTh B KOJAGY 2 Ma 1,5—2-npoueHTHOro pacTtsopa cyabdura HAT-
pusi (Na,S), a mpu HalWuuu cle0oB MapraHua 2—3 Kanjaud 5-npoueHT-
HOTO pacTBOpPa COJITHOKHUCJIOTO THAPOKCHJIaMHHA.

OMPEAEJEHUE MOHOB KAJIbLHUS

Hasa npsMoro onpefieleHHst HOHA KaJbUUs B BOJe WJH BOJ-
HOM BBHITSIDKKE KOMIJIEKCOMETPHUYECKHM METOJOM IIOJb3YHOTCS
THUTPOBAHHEM TPHJIOHOM D B NPUCYTCTBHM APYroro HHAMKATO-
pa — MypeKkcuaa.
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Mypekcua — aMMOHHITHAsAT COJMb MNypPNYypOBOH KHCJOTHL.
Mypekcu o6pasyer ¢ HOHAMH KaJbLHs MaJoAHCCOUNHPOBaH-
Hoe mpouHoe npu pH 10 KommiekcHoe coelMHeHHe, OKpaLleH-
HOE B MaJMHOBO-KpacHbIH LBET.

B OTCYTCTBMM HOHOB KaJblisi MYPEKCHJ HMEeT JIHJI0BOe
OKpalliBaHHe.

C vonaMu MarHIisi MypeKCHJ] OKpaliuBaHHA He AaeT. Ha sTom
¥ OCHOBaHO pasfeneHue HoHoB Ca or Mg npu THTpPOBaHUH.

[Tpu TuTpoBaHuu HoH Ca H3BJeKaeTCa U3 KOMILIeKca ¢ Mype-
KCHJIOM ¥ CBSI3bIBaeTCsi TPUJIOHOM B B ertie 6osee npoyHbIil KOM-
nnekc. Korja Bce HOHBI Kajbiusi 6YAYT CBA3aHbl, TPOHCXOAUT
H3MeHeHHe OKpaCKH IIeJOYHOr0 pacTBOpa W3 KPacHOro B JIHJIO-
BbIH. '

Xoa onpepeneHusi. B KoHuueckylo Kosa0y €eMKOCTbIO Ha
200—300 msi GepyT Takoil e OOBEM BOAbI WJIH BOJHOH BHI-
TAXKKH, KaK ¥ Ui onpelelleHHs] CYMMBbl KaJblLHs H MarHHs,
¥ JOBOJSAT AHUCTHINHMpOBaHHOH BojoH mo 100 ma.

3ateM npunuBalor 2 Ma 10-nponeHTHOTO pacTBopa eJKoro
kajn unn Hatpa (KOH uaun NaOH), po6aBasior okono 20 mr
MypeKcHJa U KpPacHOOKpallleHHbIH pacTBOP TUTPYIOT TPHJIOHOM
b 10 nepexofia KpacHOH OKPACKH B JIUJIOBYIO.

Pacuet nmpou3BOIHTCS TaK XKe, Kak ObUIO yKasaHO BBllIe.

PeakTushn

1. PactBop Tpusiona B (0,05 u 0,01 n) (cm. ctp. 211).

2. 10-npoueHTHBI!I pacTBOpP €IKOr0 KajaM WM HaTpa.

3. Mypekcug — cMeCb CYXOro MYpeKCHIAa C XJODHCTHIM
HATPUEM HJIH KajveM. DTa CMeCb MPHUTOTOBJSETCS CJeLYHOMHUM
obpasom:

5 yacTefi MypeKkcHAa TIATEJbHO pacTHpaioT ¢ 95 yacTamu
XUMHYECKH YHCTOrO XJIOPUCTOTO HaTpHs (MM Kanaud).

s Kaxiaoro omnpefeneHus B KoJOYy BHOCHTCS MHKPO-
wnateneM okojo 0,02 r cMecd MypeKCHAa C XJODHCTBHIM
HaTpUeM.

OMNPEJEJEHUE UOHOB MAT HUSA

Cozepxanue HoHa Mg B Boje WM BORHOH BBHITAXKKe oOIlpe-
JIeJISIeTCsT 10 Pa3HOCTH: U3 KOJIMYeCTBAa MUJIIUJIUTPOB TpuJIoHa b,
nollelero Ha TUTPOBAHHE CYMMBI KaJlblUWsl U MarHHs, BbIUH-
TaeTcsl KOJIMUECTBO MHUJIMJINTPOB pacTBopa TpHIoHa b, nomen-
1Iero Ha THTPOBaHHe HOHa Kaabuus. [lonyyenHoe KOJHYECTBO
MWIJHJIUTPOB TPHJIOHa D, YMHOXEHHOE Ha HOPMaJbHOCTb
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M NONpPaBOYHBIA KO3((dHIUEHT pacTBopa M npuBeleHHOe K 1 J1
unn 100 r mouBmbl, JaeT colepKaHHe MarHUs B MHJJHTPaMM-
SKBHUBaJIEHTaX.

OMPEJEJEHUE UOHOB SO,

TpunoHoMeTpuueckoe omnpefenerne HoHoB SO, B BOIHBIX
BHITSDKKAX WJH B BOJie OCHOBBIBAETCS HA OCa)KJAeHHUH HX THTPO-
BaHHBIM PACTBOPOM XJOPHCTOro 6apusi 1 OTTHTPOBBLIBAHHH H3-
ObiTKa HenmpopearupoBaBilero 6Gapusi pactBopoM TpuiaoHa b.

TurpoBaHUe NPOUCXOAUT B NPUCYTCTBHH MOHOB Mg U MHJIH-
KaTopa — XPOMOTeH UepHbIH WM KUCJIOTHbBIH 3PHOXPOM TEMHO-
cuunii. Mousl Ba ¢ stuMu HHAMKaTopamMu oOOpasylT OueHb
HENpOYHOe KOMIJIEKCHOe coeluHeHHe. [IpH THTpPOBaHMHM TPH-
noHoM b pacrsopa, comepxaiero Honsl Ba, Ca, Mg, tpunoun B
ofpasyeT CHayala KOMILJIEKCHbIE COeIVHEHHSI CO CBOOOJHBIMH
noHamMu Ca u Mg, 3atem ¢ MoHamMu Ba, H TOAbKO mocje 3TOro
U3BJIEKAIOTCS1 HOHBI Mg M3 KOMIJIeKCa C HHIUKATOPOM, B pe3yJib-
TaTe 4ero OKpacka pacTBopa B TOUKe JKBHBAJIEHTHOCTH H3Me-
HSIETCA OT BHHHO-KPAacHOH yepe3 (HOJETOBYIO A0 rosyGoBaToil.
Utobsl nepexoj oKpacku Obu1 6ojiee OTYETIMBBIM, K TUTpYye-
MOMYy o6pa3ily A00aBJASIOT OnpelejeHHOe KOJHYECTBO pac-
tBopa MgCl,, KoTopoe yuuThIBaeTcsi NpH AajbHEHIHX pacyeTax.
MerToz faeT XopollHe pe3yJibTaThl, €ClH KOHIEHTPalUHs HOHOB
SO, Bbimte 1 Mr-sxkB/;1. [1pn MeHBIINX KOHUEHTPAaUHUAX COAep-
XaHHe HUX JOMKHO OBbITb MOBBILIEHO BblTapUBaHHEM BOJHI.

Xon onpenenenusi. Onpenenenve uoHa SO, ynoGHO BecTH
B TOHU Ke NpoGe, B KOTOPOH MPOBOAMJIOCH ONpefiesleHHe HOHOB
Ca u Mg. I sToro npo6y BoAbl (MK BOAHOH BbITSKKH), NOC/I€
onpeneserus B Hell cyMmbl HOHOB Ca 1 Mg KUTIATAT, MOAKUCHSIOT
no kanasM 10-mpoueHTHOH consHON KHCJOTOR A0 TNepexona
OKpacCKM M3 CHHedl B BHHHO-KPAacHYI0O ¥ MPUJIUBAIOT H3 Olo-
petrkH TutpoBaHHb pactBop 0,05 n BaCl,. YuursBasi, uro
cozepxkanue SO, BO B3ATOM AJil THTPOBAaHHSI OGBEMe MKHIKO-
ctn Moxer Kosebatbesi ot 0,01 pmo 0,25 mr-skB., Ajas oca-
xaenus npuaunsaiotr 10 ma pactBopa BaCl,. 3atem koabe aaior
ocTeITb M npuausanT 10 ma turpoBanHoro 0,05 m pactBopa
MgCl, , 10 mn 6ydepHoro pacrsopa, 6—7 Kaneib HHAXKATOPA
U THUTPYIOT B NPUCYTCTBHH KoHTpoJas 0,05 1 pacTBOPOM TPHJIO-
Ha B 710 nepexona okpacku B ronyGoi uBer.

IlpensapuTenbHO WJAH HOCJAE 3TOTO CJeAyeT ONMpefesHThb
KOJIHYECTBO MHJ/IJIMJIMTPOB TPUJIOHA, MOLIeJee HA THTPOBaHHeE
B3siToro o6bema BaCl,.
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Jist 3TOr0 MOCTynaimoT CJeAYIOIHM 06pa3oM.

1. Cnauana OTTUTPOBBIBAIOT cMech pactBopoB BaCl, u
MgCl,. K pacteopy 0,05 n BaCl,, BastoMy B TOM 00BEME, KO-
TOpBLI NpusuBaiaca Ans ocaxaeHusa SO,, npuausaior 10 Ma
0,05 n MgCl,, 5 mn GycdepHoro pactsBopa U 7—38 KarneJib HHAH-
karopa u turpyior 0,05 n TpunoHom b.

2. 10 s 0,05 n pactBopa MgCl, nomeiaoT B KOHHYECKYIO
Konby, pobaBasior 100 ma H,O, 5 man GydepHoro pactBopa
1 8 Kanesnb nuaukaropa u turpywoor 0,05 n pactBopoM TpuJo-
Ha b.

3. INonyuuB KOJMYECTBO MUJIMJIMTPOB TPHJIOHA, TIOLIEA-
wee Ha tuTpoBaHue cMecH BaCl, + MgCl,, ¥ BbluTS U3 Hero
KOJIMUECTBO MHJJIMJIUTPOB TPUJIOHA, TOllejiillee Ha THTPOBaHHe
MgCl,, no pa3HoCTH HAaXOAAT KOJHYECTBO MHJIJIHIHUTPOB TPH-
JIoHa, OTBeudaioiee B3ATOMY JIis1 THTpoBaHUs oOGbemy BaCl,.

IiMest Bce T JaHHble, NPOU3BOAAT BBIYHCIEHHS CONEpIKA-
Hus SO, B HccaelyeMoll BOAHOH BHITsKKe (MM BojAe) MO cJe-
aytoweil dopatyse:

[B—(C—A)]-K-100-0,05
= MI'-3KB
HaBecka

S

“y

rie S — xoiudectBo SO, B Mr-skB. Ha 100 r nouBsl;

A — KOJIMYeCcTBO MHJJIMJINTPOB TPHJIOHA, COOTBETCTBYIO-
wee 10 ma MgCl,;

b — KonuyecTBO MUJIJIMJIUTPOB TPHJIOHA, COOTBETCTBYIO-
1ee B3ATOMY JJ151 ocaxKAeHHs KojuuectBy BaCl,;

C — KONHYeCTBO MUJJIMJIMTPOB TPHUJIOHA, MoOlIeAilee Ha
oOpaTHoe THTPOBaHHE;

K — nonpaBouHblii KO3(PPUIHEHT HA TPHUJIOH.

PeakTusun

1. 0,05 n pactBop Tpuaouna b (cM. crp. 211).

2. 0,05 n pacrBop BaCl,: 5,21 r BaCl, pactBopsitor B | a1
JHUCTHUJJUPOBAHHONH BOXBI.

3. 0,05 n pacrBop MgCl,. B cuny BHICOKOI THIPOCKOMHY-
HoctH MgCl, pacTBOp €ro NpUroTOBJISIIOT CJAEAYIONIUM 06pPa3oM:
6epyT nasecky MgCO; (2,108 r), nomemaior ee B MEpPHYi0 KoJ6y
(1 o) u pacTBOpsIOT B BO3MOxHO MasioM KonunyectBe HCI. CHa-
yasna npuausator 5 ma kpenkoit HCl, a nocne Boigenenus CO,
npudasasior no kanasM kpenkyio HCl o nonsoro pacrsope-
HHS KapOoHaTa MarHus. 3aTeM NPHINBAIOT JUCTH/IHPOBAHHYIO
BOAY MO HYyXHOTO o0beMa.
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4. VIuavKaTOp — KHCJOTHBII XpoM TeMHO-cHuuii: 0,2 r
UHJAMKAaTOpa pacTBOPANT B 4 M1 aMMHadyHoro 6ydepHoro pac-
TBOpa M JOBOAAT A0 40 MJ 3THJOBLIM CIHPTOM,

5. Ammuaunniii 6ydepHbiii pactBop (cM. crp. 211).

6. PacTBOp COMSTHOKHCJIOTO FHAPOKCHIaMUHa (cM. cTp. 211),

7. PactBop cepuucroro Hatpus (Na,S) 1,5—2%.

Il puMeuaHHne HHCTHJIJIHPOBaHHafl BOJa He J0JKHaA CcoAaep-
XKaTb HOHOB M€JHU, Mapranua, xeJesa. BausiHue 3THX HOHOB yCcTpaHseT-
cs npuﬁasneHueM cyan)ma HaTpHUs U COJISTHOKHUCJIOTO THJIPOKCHJIAMH HA.

BbIYUCJIEHHE KOJIMYECTBA UOHOB HATPHUS

HoH HaTpusa B BOAHBIX BBITSXKKAX OOBIUHO HEMOCPEACTBEHHO
He ONpeJesiSIIOT W3-3a TEXHHYECKOH CJOXHOCTH aHajusa. Bwme-
CTe C TeM OlpeJieJieHHe KOJIMYecTBa 3TOr0 HOHA BeCchbMa BaHO,
TaK KaK, 3Has COOTHOLLIEHHe MOHOB B BOJHOM pacTBOpe U yuH-
TbIBAasl BEJHUYHHBl IIEJOUHOCTH U OOLLYI0 KOHUEHTPAUMIO pac-
TBOpPA, MOXHO TMOJYYHTb HEKOTOPOE TpeJBapUTeNblioe CYKJe-
HUe O BEepPOSAITHOH CTeNeHH BBLIPAXKEHHOCTH B JAHHOH IOYBE
COJIOHLIOBBLIX CBOWCTB.

[TosTomy B HacTosillee BpeMs IPHHATO BLIYUCASTL B BOLHBIX
BBITSIXKKaX KOJIHYECTBO MOHA HATPHUsA. DTO BHIUHCJEHHE OCHO-
BAHO HA TOM, UTO BJIIOGOM pacTBOpe coJiell CyMMa 3KBHBaJIEHTOB
aHHOHOB paBHA CYMMe 3KBHBAJIEHTOB KaTHOHOB.

B BOAHOI BHLITSXKKE ONpefeNsioT NPaKTHYECKH BCe Baxuekl-
wre axvounl (FICO;, Cl’, SO)) u aBa kartuona (Ca’™, Mg™).
Pasuuny Mexjay CyMMOH 3KBHBaJIEHTOB aHHOHOB H KaTHOHOB
NPUHHUMAIOT 32 KOJHYECTBO 3KBHBAJIEHTOB HATpPHA.

Jlns npoBefieHUs 3TOTO pacyeTa B KaxAOM aHaiu3e BOLHOM
BHITSXKKH HEOOXOJHMO BeCOBble MPOLEHThbl HalJeHHbIX HOHOB
BLIPA3HTb B MWIJIHTPaMM-3KBHBaJieHTaX.,

DKBHUBaJEeHTHBM BeCOM HOHA Ha3bBAT €ro
aTOMHBIH Bec, JeJieHHblil HA BaJleHTHOCTL. TakuM 06pa3oM, SKBH-
BaJIeHTHBII Bec HoHa Hatpus (Na) Oyzer paBeH 23‘100 =23,00,

a uoHa Kanbuusi (Ca)= 40507 =20,035 u T. A.

BecoBoe Ko/inueCcTBO BeleCTBA, PaBHOE €ro 3KBHUBAJIEHT-
HOMY BeCy, COCTaBJisieT TpaMM-3KBHBaJeHT, uau 1000 munnu-
rpamMm-sksusaseHToB. CiegoBatesnbno, 1000 MuasurpaMmM-sKBH-
BajseHToB Na=23,00 r, a 1000 MuaaurpaMMm-3KBHBAJEHTOB
Ca=20,035rt u 1. 1.
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Hcxoist M3 3TOro HaiileHHble aHAJUTHYECKM KOJHYecTBa
HOHOB MOXHO BbIPa3HTb B MHJJIHTPAMM-3KBUBAJeHTaX.

Hanpumep, ecan nona Ca Haiizeno 0,252%, 1o coorBert-
CTBYIOLIEE KOJHYECTBO MUJJIMTPAMM-3KBHBAJIEHTOB HAXOAAT U3
NPONOPIHH:

1000 mr-sxs. : 20,035 r=x:0,252 r,

OTKYyAa

0,252 1000
—W = |2,57 Mr-3KB.

OMPEJEJIEHHUE PEAKIIMU MOYBEHHOIO PACTBOPA

[TouBeHHBIM pPacTBOPOM Ha3bBaeTcs XKHIKAs
(asa nouBbl MJIH BOJA BMeCTe C PACTBOPEHHLIMH B Hell Belle-
crBamu. IlouBeHHbIlt pacTBOp oGecneyHBaeT HeMOCPeICTBEHHO
NUTaHWEe pacTeHHH W yuyacTBYeT B Npoueccax NoysooGpasoBa-
Husi. XMMH3M U Peakuus MOYBEHHOTO PacTBOPa B PasJIHUHBIX
NoyBax HEOJAHMHAKOBbI. Peakiusi pacTBopa OGYCJOBAHBAETCS
HaXOASIMMHCA B IIOUBE COJSIMH, KHCJOTaMH, KOJJIOUJAMH
U JIeSATeJbHOCTbIO KHUBBIX OPTraHU3MOB,

PeakIiio pacTBopa XapakTepH3YIOT KOHIEHTpauueil HOHOB
H u OH. B uucroft AMCTHNA/NHPOBaHHON BOJE KOHIEHTPaLHH
nuccouuupoBaHHbix HoHoB H uw OH oauHakoBbl U paBHbI
Kaxaas BeauuwHa 1077, Tak kak B pas36GaBjeHHOM pacTBOpe
Npou3BeieHNe KOHIEHTPAUUH JUCCOIMHPOBAHHBIX HOHOB, OTHE-
CeHHOe K KOHLEHTPAIUH HEeAHCCOLMHPOBAHHOTO COeNHHEHHS,

H*-OH’
eCcTb Be/MUHHA MOCTOAHHAA, TO HMeeM —p-o— =K, u
H* . OH’'=KH,0.

[TocrosinHasi BeawunHa K (KoHCTaHTa AHCCONHMANNM) IS
ypcTOH BOABI OYeHb Maja M paBHa MNpH Temneparype 22°
1.1071¢,

Hcxonss U3 npuBeJeHHOrO BhIIE YpPaBHEHHUS:

H*.-OH'=KH,O wuau 1.10714,

nonyyaem: H'-OH’=1-1074, a tak kak B uHCTOi Boje
KoHUeHTpauus Bojgopoaubix (H') u rugpoxkcuavusix (OH')
HOHOB PaBHBI, TO KOHIEHTPALMSA KaXKIOTO H3 HUX OYHeT:

H*=OH'=10".

[TpakTHyecKH KHCJIOTHOCTb W LIEJOUHOCTH PACTBOPOB Y10G-
Hee Bblpa)kaTb KOHUEHTpauuell BOZOPOAHLIX HOHOB H'.
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YCJOBHO /IPUH MO KOHUCHMPAYLLIO 8000 POOHBLX LUOHO8 Bbl-
pwicamo uepes cumeoar pH — noxaszamenso cmenent  KoHyeH-
mpayuu  6600POGHLIX  UOHOR, npedcmasanrwuil coboti de-
CAMUUHOIL  a0eapum  IMOLL  KOHYCHMPAyUW ¢ 06 pamHoim
3HAKOM.

. 1 .
N — . -7 | —_—

Buecro (H) = 15m6050m50 = 19 ynorpebasitor 1g (H') =

=—7 um—lg (H)=7.

B pacrsopax reefiTpasbHbix . . . . . . . . . . pH=7
B pactropax xueabix . . . . . . . . . . ... pH<«7
B paciBepaX WesOYHBIX . . . . . . . . . . . . pH>7

Peaknusi mouB uaweit ctpanbi ot 3 08,5 pH.

K retmpaabroim nousam CMHOCSMCA YCPHO3EMbL U AY20-
BHIC NOUBLL; K W{CAOUHOI M— CCPO3CMbL, KAUIMAHOCHIE U CONOKYbL;
K KUCADIM 11048QM OMHOCAMCS ceeepHbie necd3oaucmeole, oOep-
HOG0-nod30AUCTble, GOAOMIHbIE NOYBLI, G MAKIKE NOHBLI BAQYKHC-
HOLX Mponuueckux w cybmponudeckux obaacmeli.

Onpejesenne peaklUUHd NOYBBHI NMPOBOAAT HENOCPENCTBEHHO
B NOYBEHHOM pacTBOPe WJH B HCKYCCTBEHHO NPHTIOTOBJIeHHOR
13 NMOYBHI BOJAHOH HJIH COJIEBOH BHITSKKe. B mocnenxem ciyuae
Ha TOYBY JAeHCTBYIOT KakoOH-HUOYAb HEHTPaNbHOH COJBIO,
Hanpumep KCI.

Haunbosiee npocTsIM METOAOM ONpejiesieHU s peaKI U SABJSET-
Csl KaJOPUMETPHUeCKHH MeTOJ, OCHOBAHHBIA Ha CMOCOGHOCTH
HEKOTOPBIX OpraHMYeCKHX COeiHHeHHH (HMHAMKAaTOpOB) H3Me-
HSITb OKPAcCKy B 3aBHCHMOCTH OT KOHHIEHTPaLlHH BOAOPOJHBIX
HOHOB.

B Hacrosiiiee BpeMsi Kak B MoJieBbIX, Tak ¥ B jgabopaTop-
HbIX YCJOBUSX A5 onpeaeieHus pH coneBoil BuITAKKY LUMPOKO
npusensiercs: Metox H. M. Ansmosckoro.

CrannapTHas 1Kkajna AJsIMOBCKOrO T'OTOBHTCS H3 LBETHBIX
coJeil KobGaabTa, xese3a, Mei. 3 kauecTBe HHAKHKATOpa GepyT
cMech MeTHJIPOT M GpomTuMogiGnay. (TeXHHKY onpejesieHHs
CM. HUKe.)

Kucnornoctp mous. B CCCP wumeiorcsi ob6uupHble MJo-
majd moys, oGJafAIOUMX TOBLILUEHHOH KHCJIOTHOCTBIO OCO-
6eHO B 30lle JepHOBO-NMOA3OJAUCTBIX MOYB (00JACTH OCYIUH-
TeNbLHBLIX Mejauopauuil)., Jas GoJablUMHCTBA KYJbTYyPHBIX pac-
TeHHH 61aronpHUsITHONR AJsi IPOU3paCTaHUA ABJseTCS HeliTpasb-
Hasi, caafokucsaas, WM cJjaadollesoyHass cpeia.

218



K xucsoit peakuuy noys ocOGEHHO YYBCTBHUTENbHBI TaKHe
KYJbTYpPbl, KaK NMIIEHHLA, JIeH, KJeBep, caxapHass H KOopMoBas
CBeKJIa.

Pasnuyaior jBe (opMbl MOUBEHHOH KHCJOTHOCTH: 4 K-
TYaJbHYW M nNoTeHUHAaJbHYI. [lepBasg o6-
yCJIOBJIMBAETCSl KOHUEHTpalHell CBOOOJHBIX HOHOB BOAOPOAA
B MOYBEHHOM pacTBope. BTopass — BceM KOJHYECTBOM HOHOB
BOJOPO/A, CMOCOOHBLIX ObITh 3aMelleHHbIMH Ha MeTaslyl He3aBH-
CHMO OT HX (DU3HUecKOro coctossHus. [JoteHUHaNbHAs KHCJIOT-
HOCTb, B CBOIO o4epellb, Mojpasfessercdy Ha OOGMe HH Y IO
MW THAPOJUTHUYECKY IO,

O6MeHHast KHCJIOTHOCTb BHI3LIBAETCS MOABHUMKHBLIMH HOHAMH
BOJOPOJa M aNIOMHHHSA, KOTOPblE MOTYT OLITb BBITECHEHbI U3
MOIJIOIAIOETO KOMIJIEKCA KaTHOHAMH HEeHTpPaJibHBIX COJIel:

(mousa) H+ KCl — (nousa) K -HCI,;
(mousa) Al+ 3KCl — (nousa) K+ AlCls;
AlCl; 4+ 3H,0 --» Al (OIl); 4 3HCI.

I'uaponuTHueckasi KHCIOTHOCTb OOHAapy»KUBaeTcsl NpH 00-
paboTKe MOYBBI PACTBOPAMH THAPOJUTHUECKH IIEJOUHBIX colell,
HanpuMep YKCYCHOKHCJAOTO HaTpHA:

CHZCOONa + H,0 —> CHzCOOH -+ NaOH.

[Ipy BO3ZEHCTBHH 1EJOUH Ha TMOTJIOWAIOUIMHE KOMMJIEKC
MOYBBI BBHITECHSETCS OOJblliee KOJUYECTBO BOAOPOJHLIX HOHOB,
yeM npu ob6paboTke HeHTpadbHOH cojblo. Takum oOpasoMm,
TUAPOJUTHUECKASA KHCJOTHOCTb G60Jblile OGMEHHOH KHCJ/IOT-
HOCTH.

InaBHBIM MepoONpHATHEM MO YMEHBUIEHHIO KHCJIOTHOCTH
TMIOUBHI SIBJISIETCS HU3BECTKOBaHHeE.

[Ipn H3BeCTKOBAaHHM H3MeHeHHe KHCJIOH peaknuH MOYBbI
MPOUCXOAHUT IO CXeMe:

(nousa) H -+ CaCO3z — (nousa) Ca-+ HyCOy;
H.COg — H,0 + CO,.

OOMeHHbIE BOIOPOJA 3aMeIlaeTcsl KajibliHeM YIJIEKHCJIO0ro
KaJblisi ¢ o0pa3oBaHHEM YrOJAbHOH KHCJOTBL. YTroJbHas
KHCJOTa pacrnajaeTcs Ha BOLY H YIJEKHCJALIH ras, yxo-
Jamuit B atMochepy. CBOOOAHBIE KHCJOTHI, €C/IH HMEIOTCSl B
NoYBe, TaKXKe HEHTPaNH3YyIOTCS ¢ 00pa3oBaHHeM KaslbLMeBBIX
cosedl.

KucnorHocTh ¥ HYXAAaeMOCTb NMOYB B H3BECTH YCTAHABJIH-
BatoTCsl 10 3HaveHHio plHl coneBoii BBHITAXKKH C TOMOLIbIO
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crieliHaJbHOH TabJUILbl, COCTABJEHHOH JabopaTopHell U3BeCTKO-
Banusi BUVA.
PaanuuaioT TpU rpynmbl NOYB:

1. CuapHokueasie . . . . . . . ... . .pH<4,5
2. Cpeanekmennie . . . . . . . ... . .pH 4,6-5,0
3. Cnabokucale . . . . . . ... ....pH 5,1-5,5

CnaGokucible MOYBBI B H3BECTKOBAHHUM He HYKAAIOTCH.
Oco6eHHO HYXKJAIOTCS B U3BECTKOBAHHH CHIBHOKHCJ/IbIE TOYBHI.

Jlo3bi H3BeCTH YCTaHABJIMBAIOT B TOHHAX Ha TeKTap Mo 3Ha-
gyeHHI0 pH conleBo# BLITSXKKH, J103a H3BECTH 3aBHCUT OT KHCJIOT-
HOCTH NOYBHI ¥ OT €6 MEXaHHUYECKOr0 cocTaBa. UeM KucJee mousa
H YeM TsKeJlee MEXaHHUYeCKHH coOCTaB, TeM OoJblie AOJKHA
ObITb 038 U3BECTH JJ1s1 M3BECTKOBAaHUS (CM. Tadauny 44).

Ta6amuya 44

HopMaabhble noanbie no3bl yraekucioi usgectu (B T Ha 1 ra)

PH coneBoil BbITSIMKY H3 1TOYB

Mexaunuecknii cocras 4,5 u
MeHblie 4,6 1,8 5,0 5,2 | 5,4—5,5

Cynccuanbie  MOYBH i

JICTKME CYTJIMHKH . 4,0 3,5 3,0 2,5 2,0 1—2
CpejiHue M TsXKeJble
CYIJIRHKH . . . . . 6,0 56| 5,0 4,5| 4,0 3,5—4,0

l3BecTKOBaHHEe TNOYBBl JaeT OCOOEHHO BBLICOKHH 3tdeKT,
Korja NpOBOANTCA COBMECTHO C BHeCEHHEM OPraHMYeCKHX ¥ MH-
Hepa/abHbIX yROOpeHHH Ha (OHe NpaBHJAbHBIX CEBOOOOPOTOB.

OnpeaeneHue pH coneBoii BBITSIXKKM M3 MOYBbI MO METOAY
AasmoBckoro. B cyxue uducThie nmpoGUpKH GepyT mo 6 r pas-
JHYHBIX 00pa3ioB MOYB: YepHO3eMHOH, KalUTaHOBOH, cepo-
3eMHOH, NMOA30MHCTOH, COJIOHLOBOH. B mpobupku npujinBaroT
no 15 ma pacrsopa 1,0 n xaopucroro kanusi. ConepKumMoe npo-
61MpoK B36aNTLIBAIOT B TE€UYEHHE O MHH. M JAIOT OTCTOSATHCH.
S MJI NPO3pavHOH KHUAKOCTH GepyT YHCTOH NHUMETKOH W HaJH-
BaIOT B ApPYyrye YHUCTble NMPOOHPKH; MUMNETKY W NPOOHPKH OIo-
JlacKHMBalT pactBopoM, pH kotoporo XoTAiT onpeaenHTb.
B ananusupyemble pactsopbl npuausator 0,3 MJI HHAMKATOPA,
B30aJITHBAIOT U CPABHHUBAIOT C IIBETHOH 1KaJ0H. Ecnu BuITAKKA
HMeeT KHCJYIO peakuHMio, To OT NpubaBjeHHs HHIUKATOpPa
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noayyaeTcss po30BOe OKpAalIMBaHHe; MNpPU CAaGOKUCTOH —
OpaHKeBO-XKeJITOoe, NpH HeHTpaNbHOH — 3eJleHOBAaTOE W TpPH
menouHolt — cuHee. [losyuenHole 3Hauenusi pH 3anuceBaioT

B TeTpaAb MO cJjeayioueil ¢gopme.

Jloza mu3BecTH
AJST KHCABIX
MouB

pH conesoit
Ne nm. IMousa BBITSIKKH

B CJlyyae KHUCJBIX [OYB 03y H3BECTH YCTaHaBJUBAKOT IO

BhlLIeNpHBeeHHOH TalJHLe.

Onpenenenne pH MOXHO NpOBOAUTE M B BOXAHOH BHITSIXKKE,
HO B 3TOM cJyyae BejuunHa pH manoycrofiumBa M yka3biBaeT
TOJIBKO Ha HYXJaeMOCTb [104YB B U3BECTH, HO HE MOXKET CJ1YKHTb

AJIs1 pacyeTta A03bl H3BECTH.



I'nmaBa X

MOrJIOIAOIMH KOMIJIEKC MOYBbDI,
KOATYJIIUUSA CYCNEH3UH, NMPOCMbIBKA
cQJIOHYAKOB, HCKYCCTBEHHOE COJIOHLIEBAHHME
NOYBbI

NOrJIOW AWMU KOMNJIEKC NMOYBbI

Koanonnanbuyio wacTh nouseHHOH MaccChl, KOTOpasi HeNo-
CPeACTBEHHO ofpelesasieT COO0H OOMEHHYIO MOTJIOTHTENbHYIO
CMOCOOHOCTL MOYBLI, HA3LIBAIOT MOYBEe HHBM T OTJ O-
M amwiIHiM KOMNJeKCOoM;, oOMeHHAas TOrJOTHTENb-
Hasg CrnocodHOCTb HauGoJee SPKO Bhipa)keHa Y MOYBEHHBIX
yactuu, o6JaJalouX pasMepaMu KOJJIOHAHBIX dpakiuii.Pak-
THYECKH 3HAUHTEJBHOH MOIJIOTHTENbHOH crnocoGHoCTbIO obuia-
JaloT BCe noysBeHHble yacTuubl < 0,001 MM, mosTomy Bcs 3Ta
4acTb MOYBEHHOH MAacChl HA3LIBAETCS IMOIVIOUIAIOUIHM KOMIJIEK-
COM ITOYBLI. .

[Torsiomatommnii  KOMINJIEKC MOuUBbI Cjaraercsi B OCHOBHOM
U3 MUHepaJbHbIX YaCTHUIL H OPTAHHYECKOTO BelllecTBa — rymyca
noyBel. Yen rimHHCTEe MeXaHMUeCKHIl COCTAB MOYBbI M 4eM
oHa Goraye TyMycoM, TeM GoJiblie ee MOrJOWAOMHKE KOMIIEKC.

Munepasblasi 4acTb TOTJVIOMIAIOUEr0 KOMIJIeKCa COCTOUT
B OCHOBHOM W3 MHHEPaNoB: a) IPYMNbl KAOJHHUTA, 0) IPyNIb!
MOHTMODHJ/IIOHHTA, B) TPYNNbl CJIOL M T) TMAPAaTHPOBAHHBIX
OKHCJIOB Kese3a W aJllOMHHHA.

Opraunyeckasi 4acCTb MOIJIOIAIOLIET0 KOMIJIEKCa . Npei-
CTaBJleHa B OCHOBHOM KHCJIOTaMH Tymyca.

B pesysbTaTte B3aUMOAEHCTBHA 3THX ABYX (HEOpPTaHHUYECKON
H OpPTraHHUYeCKOH) Ipynn KOJJOUIOB B NMOYBE BO3HHKAET TPeThs
TIPOMEXKYTOUHAS TPYNa OPraHO-MHUHEPaJbHbIX KOJJOHIOB.

Onpene.neﬂue NOTJOUWEHHOr0 KaJblLus

Hamomum‘& aHaJau3 sIBJSETCS KaueCTBeHHbIM! H HMeeT
HeJIbIO NMOKa3aTb OTHOLUEHHE [OTrJIOIEHHBIX KAaTHOHOB K Jel-

1 MeTobl KoJ1111eCTBEHHOTO onpeneJieHUss HOHOB KAaJibLIHA B IO-
TJIOIIAIOULCM KOMIJI@KCE MOUBbl OCHIOBAHBI HA TOM Ke npuHHLHKNIe BbiITeC-
HeHIIsl 3THX 1HOHOB ApVTIiMHI, HApUMEp HOHAaMW H3 pacTBopa HeﬁTpﬂJIb-
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CTBHIO BOABI U AeHCTBUIO pacTBOpOB codieii. [IpoBoauTCSs OH Cile-
AyromuM o6pa3oM: U3 6o noyssl (Ho He KapOOHATHOI), cojep-
»Kameid B cefe MOTJIOWEHHBIH KandbUui, 6epyT JABe HaBeCKH
no 10 r ¥ nepeHocsaT UX B KolGoukn. OAHY H3 HaBeCOK OOJIH-
BalOT MATHKPATHBIM O00BLEMOM BOJBI, a APYTYIO — TaKUM Ke
o6beMoM 1,0 12 pactBopa ykcycHokucaoro (CH,COO NH,) niu
xnopucroro ammonus (NH,CI).

[Tocne TpeXMHHYTHOTO B36GasThIBAHHA PACTBOP (PUILTPYIOT
U B Quabrparax OObIUHBIM CMOCOGOM OMpeleNsioT KaJbUHi
(112BeJIEBOKHC/IBIM aMMOHHEM).

KonuuecTBO Ocafika 11aBe/IeBOKHUCJIOrO KajblUus B BOAHOH
BHITSDKKE M YKCYCHOKHCJIOM aMMOHHHM OyJeT pasjiiuHbIM, UTO
M CBUJETENLCTBYET O BHITECHEHHH MOTJIOIEHHOTO KalbIHs coJie-
BbIM PacTBOPOM.

Onpenenenue oGmenHoro uoHa natpus mo K. K. lexpoiiny

[TpuHUMI MeToJa OCHOBAH Ha BBHITECHEHHH U3 MOYBLI OOMell-
Horo Na GukapGoHAaTOM KaJbLHsA, KOTOpbli ofpasyercss M3
KapGoHaTa Kavylbl[isl B NPHCYTCTBHH KHCJOTHI:

(mousa) 2Na* -+ Ca (HCOg), 7= (nousa) Ca** 4 2NaHCO;.

Bo3snukalomuit 6ukap6oHaT HaTpUs TEPEXOAHT B PacTBOp.
BrimapuBaHuem pacTtBopa OukapOoHAT HaTpPUs IePeBOAST
B Kap6oHaT Na,CO,, KOTOpbIil onpelensiioT 00beMHBIM HJIH Be-
COBBIM METOJIOM:

9NaHCO, = Na,CO; + CO, + H,0.

Xon onpenenenusi. A. [TouBa aserkopacrtBopH-
MBLX cCONell He COAEepI}KHUT (KauecTBeHHas 1poba
Ha Cl’ u SO, B BOAHOH BHITSKKE).

V3 nouBbl, NpocesiHHOM Yepe3 CHTO C MUJJIHNMETPOBBLIMH
OTBEPCTHSMH, OepyT HaBeCKy: TNpH Cojep:Kaiiuh OOMEeHHOro
Na cBoiwe 0,1% — okoso 10 r, meuee 0,1% — ot 10 no 100 r.

Hagecky BHocsT B KOOy eMKOCTbIO 1,5—2 1 1 NpUOABAAIOT
K Hell, eC/IM NoYBa COAEPKUT NPHPOJHOrO KapOoHaTa KajbLHs
MeHee 5%, XHMHYECKH YHCTOTO PACTEPTOTO 10 COCTOSTHUST 1Y APbl
CaCO, u3 pacuera 10% K HaBecKe mouBbl. 3aTteM B KO0y HaJsu-

Ho#t connt — NHyCl. Ho B 3Tom ciyuae oGpaGoTka 110UBbl pacTBOpPaAMH
HEeHTpPaJbHOil COJIH BeleTcsl JUIHTENbIIO, O TNOJIIOro HCUe3HOBCHHS
peakuHu Ina kKaJablHii B QHIbTpaTe, UTO 3aHHMAET 1I€CKOJbKO CYTOK.
[MosTOMY HA MpakKTHYECKHX 3aHSATHAX CO CTYAENTAMII OTpAaNiMHBAIOTCS
KauecTBEHHBIN OMpefes enieM IiX.
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BaloT 1 J1 AMCTHANMPOBAHHON BOABL, COJEPKUMOE KOJIGHI XOPOILO
B30a/THIBAIOT H NPOMYCKAIOT Yepe3 CYCHNEeH3UI0 CHJAbHBIA TOK
YTJIEKHCJIOTH B TeueHHe 2—3 yac., NepHOAHUYECKH B36aJsThiBast
cofiep:kUMoe KoaGbl. YTJeKHCHAbI! ra3 6epyT U3 ra3oBoro 6aJ-
JoHa uau Kunnosckoro anmnaparta. [locsie 3aToro cycneH3uio
OTCTAHBAIOT A0 MOJIHOTO OCBET/IeHHS JKUIKOCTH U GepyT IHIeT-
kofl aBe mopuuu no 50 —100 mMa npo3paunoil KugKocTH. Ecau
JKHAKOCTb B KoJjibe He COBepLIeHHO Npo3pauHasi, TO ee (pujb-
TPYIOT U yKa3aHHble opuyH 6epyT U3 Quabrpara.

B3sitele mopunu Beinapusaior B (apdopoBhIX yalKax Ho-
CyXa Ha BOASHOH WJIHM mnecyaHol 6aHe U OLICTPO PaCTBOPSIOT
CyXoll oOCTaToK B HeGOJbILIOM KOJHYECTBE NPOKHUISYeHHOMR
ropsiuefl JAHCTHIJHUPOBAHHOH BOAH. PacTBop QUALTPYIOT uepes
MaJleHbKHH NJ0THBI 6e330mbHbI GuabTp. PaphopoBylo YaliKy
1 GUALTp NpoMbiBaloT 8—12 pa3 HeGOJbIIMMH TOPUHAMH KHIIS-
YyeHOH ropsved BOABI, TIIATEJIBHO OTAEJsIsST OCAfOK OT CTEHOK
YalKH NajJo4KOH C pPE3HHOBHIM HaKOHEUHHKOM. PDuibTpar
nepejUBalOT B Ty Xe (GappopoByr0 uallKy M CHOBA BhINapH-
BaloT. 3aTeM OMNATb PACTBOPSIOT CYXOH OCafoK, (GUIALTPYIOT
¥ NPOMBIBAIOT YalUKY H QUABLTP TakK, KaK 3TO Jejajoch B nep-
Bblll pa3. DTH onepauuyl MOBTOPSIOT 2—3 pasa A0 Tex Mop,
NoKa CyXOo# ocaJoK B uamKe He 6yAeT GBICTPO M MOJHOCTBIO
pacTBOPATLCS B ropsAvyelt BOJE.

Pactsop, nojydeHHblH pH nocjegHeM QUABTPOBAHUH, Cpa-
3y nocJie oxaaxaeHus tutpytor 0,02 n pacTBopoM cepHoll Kuc-
JIOTHl B IPUCYTCTBHU MeTHJIa opaHikeBoro. [lsis pacuera copep-
JKaHHs norJoieHHoro Na 6epyT cpejiHee U3 pe3yJbTaToOB THTPO-
BaHUA 06GEHX Mopuuil.

KonnuecTBo MHANMIHTPOB CEpHON KUCJOTHI, 3aTpaueHHOH
Ha THTPOBaHHe, YMHOXXEHHOE Ha THTP ee, NdeT COJepKaHHe
norjomeHHoro Na B MUJJIMIPaMM-3KBHBaJleHTax, COOTBET-
CTBYlOIIlEe AOJe HaBeCKH IOYBbl, PABHOH OTHOILLEHHIO KOJHYe-
CTBa MWJIMJHTPOB, B3AThIX JAJs BbITApUBAHHS MHUNETKOH H3
KoJI6bl, KO BceMy o6beMmy, T. e. k 1000 M.

[Tepecuer Ha 100 r MOUYBHI OCYIIECTBJSIIOT OOBIYHBIM CIOCO-
60M.

KosnuecTBO Munaurpamm-skBuBajeHToB Na Ha 100 r noussl,
yMmHoxeHHoe Ha 0,023 r, naer cofepxanue Na B mpoueHTax.

B. [Tousa 3acoaeHna. JlerkopacTBopHMbIe COH U3 N10OY-
Bbl OTMBIBAIOT Ha (UJIbTPe BOJOH 10 MOSBJEHHS B HUIbTpaTe
onasneclleHUMH HJH OKpacKH TryMmyca, a 3aTteM, B cJjyuae
npucytcreus Cl, stunoeuiM ciuprom 80—90-npoueHTHON KOH-
LIEHTPaMy 1O MOJHOTO MCYE3HOBEHHS PeaKIWH Ha XJOop.
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[Tpu HanuyMK B HcceyeMoit OYBe IHIICA COAepKaHUe Kap-
6oHaTa HaTpUsl B pacTBope (Mocje BbNapHUBaHHil) ONMpeessoT
BECOBBIM METOJIOM.

Onpenenenue emkoctd noraomenns no K. K. Texapoiiny

IIpuHuun MeTofa — 3aMelleHHe BCeX MOTJIOWEHHBIX (06-
MEHHBIX) KaTHOHOB HOHOM HaTPHs C MOCJEAYIOWIMM BHITECHE-
HHMeM B pacTBOP HOHA HaTpHsl GMKapOOHATOM KajblUsi H Onpe-
JleleHHeM KoJuvecTBa HOHA HATpHUs:

(nousa) Mg" +4NaCl = (mousa) 4Na* 4 CaCl, 4+ MgCly;
(mousa) 2Na® + Ca (HCOy), > (nousa) Ca** 4 2NaHCOj.

Xon onpenenenus. Haeecky nousnl B 5—10 r, He comep-
JKamed runca, noMewmaror B (papdopoByio HalKy, NPHIUBAIOT
K Hed 3—4-kpaTHoe (M0 06BEMY) KOJHYECTBO HOPMaJbHOTO
pactBopa NaCl u TuiatenbHo pasmelunBaror. [Tocne orcrauBa-
HUSl KHAKOCTb CJIMBAIOT Ha IVIOTHBIL 0e3307bHbIH (UABTD
B BOPOHKe (IO CTEKJNsIHHOH nasouke). K ocraBuieiicsi B yaiuke
Mo4YBe BHOBb NPHJHMBAIOT PACTBOP XJOPHCTOTO HATpHs, INepe-
MEIUHBAIOT MOYBY, OTCTAaWBAIOT M OTCTOMABLIYIOCS MKHJKOCTb
CTUBAlOT HA TOT Ke ¢uabTp. Takum o06pasoM NPOAONKAIOT
o6pabaTblBaTh HaBECKY MOYBLI B YallIKe JO NOJHOIO BHITECHEHHUS
U3 Hee MoHa Kanbuus (npo6a ua Ca). OGhIYHO AJi51 3TOTO HEOO-
xofumo 3arpatutb 0,5—1 s pacTBopa XJIOPHCTOTO HATPHS.
IIpn 3TOM HEOOXOLMMO BO3MOXKHO MOJIHEe CAHBATh HA (WJILTP
OTCTOABLIYIOCH IKHAKOCTb.

B koHue 06paGoTKH HaBeCKU MOYBBI PACTBOPOM XJOPHUCTOrO
HaTpHsl, ee NMePeHOCAT M3 YallKH Ha 3TOT Ke (QUABTP U Npo-
MBIBAIOT HeGOJBIINMH TOPUUSIMH JHCTHIJHPOBAHHOK BOJBI
/1 OTMBIBKM OT HM30bITKa XJopucrtoro Harpusi. Kak Tosnbko
B (HUJAbTpaTe NOSBUTCS OKpacka BOJHOPAacTBOPHMOrO rymyca,
NpOMbIBaHHE HAaBECKH NPOLOJIKAIOT yKe He BofoH, a 80—90-npo-
LEHTHBIM cnupToM (mpH npoGe Ha Cl HeGONBIIYIO MOPLUHIO PHIIb-
TpaTa CHJIbHO pa3baBJsiiOT AUCTHIJIHPOBAHHON BOJOH U MOAJIM-
BalOT a30THOH KHCJIOTHI).

OunbTp ¢ HaBeCKOH MOYBHI, HACHIIEHHOH MOTJOUIEHHBIM
HOHOM HaTPHSl U OTMBITOH OT BOAHOPACTBOPHUMBIX coseH, nepe-
HOCAT B K0JIGy eMKOCTbIO 1,6—2 11, 106aBJsiOT 1 I' XUMHYECKH
uhcToro nopoukoBugHoro CaCO,, npuausator 1000 ma am-
CTUJIJIMPOBAHHOH BOAKI ¥ IPONYCKAIOT B TeUueHHe 2—3 yac. CHJlb-
Hylo ctpylo CO, npu 3HEPrMYHOM B30GAJNTHLIBAHHU CYCTIEH3UH
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kaxape 15 mun. {anee B 5TOH CycneH3uu onpefessiioT cofiep-
JKaHHe MOHA HAaTPHH TaK, Kak 3TO ONMCAHO Bhillle (onpeleseHue
TIOTJIOIIEHHOTO HATPHS).

ITpuwmep. Hasecka B mepecuete Ha Bec cyxoif mousnl 9,628 r;
poanl 1000 ..

Jlns BbinapMBaHHS M NOCJEAYlowero THTPOBaKHHs U3 KosGkl (mocJe
nponyckauus uepes cycnensuto CO,) B3sito 200 ma. Ilpu TuTpoBaHumM
uspacxofosano 16,80 ma 0,02004 n H,SO,. KoanuecTBo MUANH-3KBH-
Banentos H,SO; BO B3siToM o6beMe pasHo: 16,80-0,02004=0,34 m-3kB.
Ha Bclo HaBecky KOJNHYeCTBO MUJJH-3KBHBaJeHTOB cocTaBuT 0,34-5=
=1,70. Ha 100 r noussl KOJNMYECTBO MHJJHU-IKBHBAJEHTOB PaBHO:
1,70-100

9,628

ITouskl, copepamue runc, nepej HachileHHeM HX HOHOM HaTpHus
JIOIXKHbl ObITb OCBOOOXKAEHBI OT FHIMcCa.

IMpo6a na runc: K 1—2 r noussl NPUJAHBAIOT TPOIHOE MO 0GBEMY
KosnuecTno HopMaabHoro pacteopa NaCl u B36anteiBatot. HacTb OTCTOSIB-
WeHcsl KMAKOCTH CJAHMBAlOT B NPOOGHPKY ¥ npuGasasiior Tyaa | ma
5-npouentHoro pactsopa BaCl,— moMyTHeHHe pacTBOpa yKa3biBaeT Ha
npucytcteue SOZ. Urto6bl yGenuTbest, uTo B cyabdaTax NPHUCYTCTBYeET
HMEHHO THIIC, B APYroil yacTH OTCTOSIBLIEHCS XKHAKOCTH, TOXKe IepesH-
TOl B Npo6UPKY, AenaloT npoby Ha Ca.

Ins ocBoGOXAeHHs: HccJeqyeMoil NMOYBbI OT TUMAca K HaBecke
ee (B3ATOll HA aHanu3), NOMELEHHO! B KOGy, NPUJMBAIOT HOPMaJbHbi
pactsop NaCl B KoJamuyecTse, ofecneynBalouleM pacCTBOPeHHE THMCa
(8 1lnl npacrsopa NaCl pactBopsiercst 6osee 7 r CaSO,-2H,0). ITocae
B36a/TLIBAHUSl ¥ YacOBOI'O OTCTauBaHHUsl COJePKHUMOe KoJaOh (Hib-
TPYIOT uepe3 IJIOTHBIH (GuABTP ¥ JanbHeliylo o6paGOTKy HaBeCcKH
pacTBOPOM XJIOPHCTOrO HATPHsl MPOBOLSIT Ha (HABTPeE.

=17,65 M-3kB. Ha 100 r cyxoit noussl.

KOATYJISIUMA MOYBEHHBIX CYCHEH3HMIA NMOJ BJHUSHUEM
SJEKTPOJIMTOB

SBfleHHe K OAaryJ sl U U CYCNEH3UH COCTOMT B TOM,
YTO OT/e/ibHble TNOYBEHHBbIE YACTHUIILI CYCINIEH3UH, HAaXOAALINECs
B COCTOSIHHH OPOYHOBCKOTO ABMXKEHHSI, CTAJKHUBAIOTCS MEXIY
co0oii, o6pasys Gosee WM MeHee KPYNHble arperathl, H B TAKOM
BHJIe OCEJalOT Ha JHO COCyja.

[Tpouecchl Koary/isiuuu UMeIOT B MeJHOpauLHH O4eHb Cylies
CTBEHHOE 3HaueHHe, TaK KaK OHU SIBJSIIOTCS MOLIHBIM (GaKTOpOM
MU3MEHEeHHs arperaTHOro COCTOSIHUS [10YB U NIO3TOMY CYIIeCTBeH-
HbIM 00pa3oM H3MEHSIIOT CKOPOCTb BNHTHIBAHHS H (uabTpa-
UMY BOAbl B HHX, BBI3bIBAIOT OCAXKJeHHE B3BellleHHBIX HAHOCOB
B KaHajax, BOJAHBIX 6acceliHax u mp.

OnHuM M3 OCHOBHBIX (DAaKTOPOB, BBI3LIBAIOIHMX KOAryJisi-
M0 MOYBEHHBIX CYCNEH3HH, sABJseTCs AeHCTBHe HAa HUX 3JIeK-
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TponuToB. ONHAKO KOoaryasiuys CyCrneH3uil noj BJAUSTHHEM 3JeK-
TPOJIMTOB HACTyNaeT NPU KOHUEHTPALUHU COJieH He HHKe HeKO-
TOPOTO MHHHMYMa,

MuHuManbHasi KOHUEHTpPAlUs 3JEKTPOJHUTA, BhI3bIBAIOLIASN
KOaryJsiluio NOYBeHHOH CyCleH3HH, Ha3blBAeTCS 3J € K T P O-
JUTHUYECKHUM NOPOTOM.

BennuuHa 3n1eKTPOHTHYECKOTO NOPOra 3aBUCHUT OT Xapak-
Tepa CYCNeH3WH, KPYMHOCTH ee YacCTHI[ M KoHueHTpauuu. [as
KaxXJoi JAaHHOH CYCHEeH3UH 3JEKTPOJUTHUYECKHH IOpOr 3aBH-
CUT OT XapakTtepa COJIH, ee peaKlUUH (HeliTpanbHas, KUcaas,
esoyHas), BAJEHTHOCTH M aTOMHOrO Beca KaTHOHA.

Menvoparopy HeoOXOAMMO HUMeThb NpeACTaBJieHHE O BeJH-
YHHe 3JIEKTPOJHTHYECKOTrO IMOpPOra HEKOTOPHIX coJjiedl, YacTo
BCTPEYAIOLIMXCS B [1OYBAX, U O BJHSIHUH LIEJOYHOH UJIH KHCJIOH
peakuHH Cpeibl Ha YCTOHUMBOCTb NOYBEHHBIX CYCMEH3HH.

Hcxons u3 stux coobpakeHHH B HACTOSIIMH NPaKTHKYM
U BBeJEHbl CJEIYIOUMe YIpaXKHEHUS,

1. OnpeneneHue 3JEKTPONUTHUECKOTO MoOpora mujsi ABYX
HellTpaabHbIX cojiefi pa3ubix BageutHoctelh (CaCl, u NaCl).

2. OnpeneneHyie 3JEKTPOJUTHUECKOTO Mopora JJis HoHA
HHCAD.

3. Onpefienenyie 3JEKTPOJUTUUECKOTO MOpOra JJjis HOHA
OH(NaOH).

4. YcraHoBJleHHe CTaGUJIH3UPYIOMWETO BAUSHUS MaJlbiX KOH-
nentpanuii menoun (NaOH).

Jns onbiToB pekoMeHayercsi 6paTh CycneH3HH HauGonee
JUCrepcHble M YCTOHYMBLIE, HACHILEHHble B TOH HJHM HHOH
CTeNeHH HaTPHEM—eCTeCTBEHHblE HJIH HCKYCCTBEHHO IPHro-
TOBJIeHHbIE COJIOHI[OBbIE NOYBBI. OMNBbITHBIE PACTBOPHI IPHTO-
toBasitor Aas NaCl u NaOH B xonuenrpapusx: 0,1; 0,2; 0,3
n 0,4 n; pna CaCl, » HCl B konuenrpanusx 0,01; 0,02; 0,03
u 0,04 n.

[Tpumeuanue. Cepulo KOHUeHTpauUuH 3apaHee noxbHpaioT
TakuM o6pasoM, uTo6bl AJst AaHHOI cycrneH3uu H ob6beMa ee, ynoTpel-
JIieMOro B ONbITe, NPH NMpHOGaBJeHHH | MJl pacTBOPa 3JIEKTPOJIMUTA 3J€K-
TPOJIUTHUECKHH IOPOT Jexan B IMpeAenax, MoJyualouuxcss B cyc-
NeH3uN KOHUEeHTpauui.

OnuiT NO onpejiefieHHIO 3JeKTPOJHTHYECKOrO mopora JJis
Ka}/0l U3 BhlLIEHA3BaHHBIX COJlel TPOBOAAT OANHAKOBO: B LUTA-
THB CTaBSIT NATb (MNK OfHOBpeMeHHO 10—15—20) no Bo3aMOXK-
HOCTH OJMHAKOBbIX NPOGHPOK M B KaxJAyl0 U3 HHX BHOCAT
no 9 Ma cycrneHsHy. 3aTeM B KaXKAYIO U3 NPOGHPOK JOIMOJHH-
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TeJIbHO BHOCSAIT: B nepBywo | ma pactBopa 0,01 n (uau coorset-
ctBerHo 0,1 n), Bo BTopy1o 1 M pacrBopa 0,02 n, B Tperbio —
0,03 n, B uetsepryio 0,04 n u, HaKoHel, B NATYIO 1 MJI YHCTOH
BOJbl (KOHTpOJIB).

[Tocnie sToro npoOHMPKH XOpOLIO BCTPSIXHBAWOT, CTABSAT
B LUTAaTHB H B TeueHHe 5—I15 MHH. HaGMIOAAIOT 3a KoaryJs-
uyelt B NpobupKax.

[Tpo6upky ¢ HauMeHbllell KOHIIeHTPaLKel CoH, B KOTOPOMH
KOaryJasuusa sBHO 3aMeTHa, MPUHHUMAIOT 3a MOKa3aTeslb 3JIeK-
TposuTHUecKoro nopora. O4eBHAHO, YTO KOHIEHTPAUHS 3JEK-
TpoJiuTHYECKoro nopora 6yier pasHa 0,1 Toii, KoTopas Oblia
npuMeleHa B JaHHoi mpo6upke. Hanpumep, eciin HauasbHas
KOaryJisiiiusi oTMedeHa B NpPOOHUPKe, B KOTOPYIO ObWI MPHJIHUT
I ma 0,02 n pactBopa, TO 31eKTPOJHTHYECKHI NMOPOT AJs AaH-
noil conu 6yner pasen 0,002 n.

Ecau nouyemy-nn60 BO BCell CepUH ONBITA KOATYJSIHUA He
MOSABUTCS, TO B Te K€ NPOGHPKH cjeAyeT MpuGaBUTH elie MO
1 MJ pacTBopa M BHOBb XOpOIIO B36GO/TaTh HX H MPOJOJKHUTD
HaOJIIOJIEHHS.

Takum obpa3oM onpefensioT U 3aMUCHIBAIOT B TaGJHILY
3/1eKTPOJNIUTHYECKHE TIOPOTH AJIsl BCeX UeThipeXx coJefl.

[Tocsie sTOrO MPOBOAAT ONBIT MO ONpElNeJEHUI0 CTaOHIU3H-
pytowero BausHua nona OH caenyrouum ob6pasoM.

B nate npoOUpOK HaJWBAIOT MO 9 MJ TOH Ke CYCNeH3HH.
Bepyt pactBop NaOH Toil KoHileHTpanuu, npu KoTopoil B npe-
JBIAYIIEM ONbiTe OblI YCTAHOBJEH 3JIEKTPOJHUTHUYECKHH Mopor
(vanpumep, 0,2 n) ¥ NPUIHBAIOT ero B NPOOUPKU B CJeAYyIO-
KX KojHyecTBax: B nepsyio 0,2 ma, Bo Bropyio — 0,4, B Tpe-
toi0 — 0,6 , B uyerBepryi0 — 0,8 MJI, @ B NATYIO HUYEro He
N06aBJaAOT (KOHTPOJb).

CnefoBaTesbHO, BO BCceX NMPOOHPKAX KOHLEHTPAIUS LIEJI04H
OyZeT HUXKe ee 3JEKTPOJHTHUECKOTO Nopora.

BaGosTas cycneHsuio, K Heil npu6aBisoT (BO Bce NPOOUPKH
OJAMHAKOBO) Mo 1 M/ pacTBOpa XJIOPHCTOrO HATPHUS B KOHIEH-
TpaluH, COOTBETCTBYIOLIEH 3JIEKTPOJUTHYECKOMY MNopory. 3a-
TeM, B36OJITAB XKHUAKOCTb, MTPOGHPKH CTABAT B LUTATHB, HabJIO-
JNAIOT KOAryJsiHi0O W 3alHChLBAIOT, KaKWe KOHUEHTpauuu
NaOH cTaGuaH3upyIOT CYCHOEH3HI0 W He JalT KOoaryJsuuH
[pU 3JEKTPOJUTHUYECKOM IOpOre XJOPHCTOTO HaTPHSI.

IIpuMeuanue. BasrtoM onuiTe, TaK XKe KakK U B NPeJbAYIIEM,
Koanuectsa npubasiasiemoro NaOH noskubl GbITE 3apanee MN0706-
paHbl TakuM 06pa3oM, 4ToOLl CTaGUH3NpYIoLLee AelCTBHE CKaabiBasloCh
B MeHbIIMX H Hcye3aJo B GONbIIMX A03aX.
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MPOMbIBKA HATPUEBOIO U KAJIBHLHEBOIo COJIOHYAKA

[1pu npoMbIBKe COIOHYAKOB MOT'YT OBITh ABa cayuasi: 1) nou-
Ba 3aCoJieHa MPEeHMYILIECTBEHHO COMSIMH KaJlbLiMs; B 3TOM CJy-
yae NPH NPOMbIBKE KOJJIOWABI MOYBBHl HACHIIAIOTCA KaJblueM
M OHA NOCJie MPOMBIBKH BHIXOJAHUT C HOPMaNbHBIMH (PU3HUECKUMHU
1 XMMHYECKHMH CBOHCTBaMHU; 2) MouBa 3acosieHa TryiaBHbIM obpa-
30M COJNSIMH HATpHfA; TOTJA NPU NPOMBbIBKE KOJJOHJbI MOUBHI
MOTYT Hachillatbcsi Na ¥ oHa MpHOGpeTaeT HexkesaTebHble 151
CeNbCKOTO X0351iCTBA COJIOHIIOBBIE CBOHCTBA.

ITO NPOHUCXOJHT MO CXEME:

(mousa) Ca'* 4+ 2NaCl = (mousa) 2Na* + CaCl,

coJoHe 1,

Bo3HHKHOBEHME COJIOHLIOBOTO Mpolecca B IMOYBEe JOJXKHO
OLITh MPEeAYNPEXAEHO; eC/H OH yKe MPOUCXOLHUT, TO €ro Heol-
XOJMMO YCTpaHuTh. U Ta U [pyras 3aJjlaul pelualorcs B IPakTHKe
yayle BCero MyTeM TUIICOBAHUSI TOUBhI:

(mousa) 2Na® + CaSO, = (nousa) Ca'* + Na,SO;,.

3ajaya COCTOUT B TOM, YTOGBI HArJIsIAHO MpoOCJeAUTh: 1) 3a
noBeJleHHEM MOYBHl NPH TNPOMBIBKE KaJbIlHEBOTO COJOHUYAKa
¢ onpejie/ieHHeM 3aBUCHMOCTH CTENEHH BbllleJauHBaHUs COJH
OT BeJIUUHHBI TPOMBIBHOH HOPMBI; 2) 3a pa3aBUTHEM COJOHIOBLIX
CBOHCTB MOYBbI NMPH MPOMbIBKE HATPUEBOrO COJOHYAKA; 3) 3a
MeJIHOPUPYIOINM AeHCTBHEM THNCA B CTaJHH NpelynpexieHus
U yCcTpaHeHHsl BO3HHKAIOUIMX COJIOHIIOBBIX CBOHCTB.

Jliist onpita 6epYT WM eCTEeCTBEHHblE COJIOHYAKH, 3aCOJieH-
HbI@ COOTBETCTBYIOUIMMH COJISIMH, WJIH, Tpolle H JAOCTYIHee,
J106Y10 MOYBY, HCKYCCTBEHHO 3aCOJIEHHYIO TpHGaB/eHHeM K Hell
XJIODHCTOTO HATPHsi, K APYroif — XJIOPHCTOrO Kanbnud. 3a-
COJIeHHEe TMOYBbI XJIOPHCTbIM HATPHEM H KaJjbLiHeM IPOBOAAT
C TAKHM PacyeToM, YTOGH! COJIOHIIOBLIE CBOHCTBA NPH MPOMbIBKE
NPOSIBUJIMCH JOCTATOUHO OTYET/IMBO (T. €. JOOABJAAIOT X B KO-
anuectBe 5, 10, 15% oT Beca mouBhl).

[Tporeccel, npoTekawiye B IoYBe NpH NPOMBIBKe, PeTrHCTPH-
PYIOT MO CJIeAYIOIUM TMoKasaTensiM: 1) no H3MeHeHHIO BO Bpe-
MEHH CKOPOCTH (GUIbTPaUHH (MoJydyeHHe KPHBOH CKOPOCTH
¢unsTpanyu); 2) Mo xapakTepy BblllleJauMBaHHs HOHA XJopa
BO BpeMeHH (MoJydyeHHe KPHBOI BbillleJauuBaHHsA XJopa);
3) mo xapaktepy usMeHenus obuieit menounoctd (HCO;) u me-
JIOYHOCTH HOpMaJibHbIX KapGouatoB (CO;) BO BpeMeHH (mosy-
YeHHe KpHUBOH OOlIeld MIeNIOYHOCTH C OTMETKaMH MOMEHTOB
TOSIBJIEHHST HOPMaJIbHOH COJbI).
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OnmIT NPOBOAKUTCS CJAELYIOIUM 06pa3oM. bepyT Tpu JjaTyH-
HBIX MJIH CTEKJSTHHBIX HUJAMHAPA THaMeTpoM S U BhicOTOH 10 cMm,
CHaGXeHHbIX CHH3Y [IOHBILIKAMHM M3 MeJHOH CeTKH C OTBep-
crusiMu 0,25 MM, HJIH AHO UMJIHHAPA OGBA3BIBAIOT CHHU3Y Map-
Jeii. Ha cetkn xaanyT KpyxKHu duabrpoBanbHoil 6ymaru. [Isa
M3 3THX LWJIHHIPOB 3arpyxaloT C JErkHM YIJIOTHEHHEM JO
BLICOTHI B 6 CM MOYBOH, 3aCONEHHOH XJIODUCTHIM HaTpHeM,
a TpeTHil — MOYBOH, 3aCONEHHOMH XJOPUCTHIM KajibiineM, CBepXy
noussl, BO H30eXKaHHe ee Pa3MbIBAHHS, HACKINAIOT IPYOLIH Mecok
c10eM OKoaI0 1 cMm.

[IpuroroBneHHbIe TAKUM 06PA30M LIUJIHHJIPHI C TOYBOH ycTa-
HaBJIMBAIOT HA BOPOHKE, B KOTOPOH HaChlaHa NPOMbITas rajb-
Ka ¢ KpynuoiM neckoM. C nomorubio cocyfoB Mapuorra B Liu-
JIMHApaX YCTaHaBJHBAIOT HaNop BOAbI OKoJo 2 cM. Yepes nu-
JIHHJIP C KaJblMeBbIM COJTOHUAKOM H Yepe3 OJHH H3 IUJIHHAPOB
C HaTPHEBLIM COJIOHYAKOM MPOMYCKAIOT BOAY, a uepe3 ApPYyroH
LUUJIHHAP C HATPHEBLIM COJIOHYAKOM IMPOMYCKAIOT HACBIEHHBIH
pactBop rumnca. B kauectBe cocyja MapHoTTa NpHMEHSIOT Mep-
Hyt0 KoaBy emKoctblo 500 mua. [nsi yvera ¢uibTpara MNoj,
BOPOHKY MNOJACTaBASIOT MepHbii uuauHap 50—100 ma. ¥Ycra-
HOBKY JJ1fl OMbiTa MOHTHPYIOT Ha LUTaTHBE C JeprKaTeslsiMH
H KOJIBLAMH.

Hauano guabTpanui B KaxA0M LHJIHHAPE OTMEYAIOT, 3aTeM
H3-TIOA KaXKJIOTO LUJIUHJApPA COOUPAIOT He MeHee MATH NOPUUHN
dbunsTpara o6vemom 30—40 ma kaxpas. Ilepuon BpeMeHH,
HeOGXOAHMBIH AJS1 HAKOIJIEHHS KaXJOH NMOpuMH (UHIbTpaTa,
TOXe 3amuchiBaloT (cM. Hike ¢opmy 3anucu). Ilocsne Toro Kak
nsrte nopunit ¢uabtpata Gymer coOpaHO, CJOH BOALl Hal
LUWJIHHAPOM C HaTPHEBHIM COJIOHYAKOM YAAJSAIOT H 3aMeHSIOT
CJI0eM IIachIIIEHHOTO pacTBopa THNca. Jrta onepauusi HUMeeT
LeJIbI0 JIHKBHJAUHUIO COJIOHIIOBOTO IpolLecca, pa3BHBLIETOCs
B mepByio a3y NpoMbiBKH. B 3Toil, BTOpOil (hase MNPOMBIBKH
JOIKHO ObITh MOJyYeHO He MeHee TpeX nopuuit ¢uabTpaTa.
B kaxnoit co6paHHONl mMOpuUMH (PUIABTPATA KOJHYECTBEHHO
OMpefessiioT HOH XJopa, MPOM3BOAAT KayeCTBEHHYIO MNpPoOy
tdenondrasennoM Ha mnpucyrtctBue noHa CO, u 3aTeM KOJH-
yeCcTBEHHO onpelensiior obuyo menouHocTb (HCO; ) oObYHBM
CIL. ~0BOM.

Jlns onpefeneHus WEJNOYHOCTH GepyT 25 M ¢uabTpaTta,
a aas onpenesneHus xjaopa — 5—10 mua.

B cayuasx, koraa ¢uabTpaT OKpaulMBaercss ¥ THTpOBaHHE
3atpyjaHeHo, ¢uabTpar pasbasasiior BooH. Ecau ¢uabrpar
MyTeH, TO llepe] THTPOBAHHEM ero NpoQuJbTPOBHIBAIOT,
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[Tonyyennsle BennuuHbl HOHOB xJopa W HCO, mepecuntrr-
BalOT Ha | J1 pacTBopa M 3amuchBalOT B (hopmy.

CoJloHuaK HATPHeBbldl, NPOMbIBAEMBLIN BOJOMH
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Ha ocHoBaHMH AaHHBIX (DOPMBI A5l KaXKIOr0 ONbITA CTPOST
KpuBble: 06beMOB (DUABTPATa B €HHUNY BPeMeHH, KOHUENTpa-
Ui XJopa, KOHUEHTpauui IeJOYHOCTH.

Ilpu onbiTe ¢ KalbLHEBBIM COJOHYAKOM, KPOME TOTO, HEOB-
XOJ¥MO OXapaKTePH30BbIBATb HHTEHCHBHOCTb BhIEJAaYHBAHNSA
XJlopa B 3aBUCHMOCTH OT BeJIMUMHEI Koa(duireHnTa n B gopmyJe
IPOMBLIBKH:

MHDOM=WH. p-—m+nWy, 3.,

rie Mypoy— NPOMBIBHAS HOPMa;
m — 3anac BOAbl B TNOYBe Iepefl NPOMBIBKOI;
Wi, s. — npefle/ibHasi  BJAaroeMKOCTb ONBITHOH KOJOHHD
MOYBBI;
N — YHCJIO0BOH KO3(HUIIHEHT.

HeobxonuMyto [1s1s1 pacyeToB BeNHYUHY M ONPeNeJsioT
JIO OMBITA TO BJIAXKHOCTH MOYBHI WJIM €€ YKas3blBaeT MpenojaBa-
TeJb.

Bennuuny Wy 5. onpenensitor cieayomum o6pasom: 1) o6uem
BOAbI B cocyfie Mapuorra mepex omnbitoM usBecteH (500 mi);
2) o6beM Bcex ¢(unbTpaToB (Xa) u3BecTeH; 3) 3aMepuB mocie
onbiTa ocTaBIMHCA B cocyse Mapuorra o6veM Boanl B, no
pasHocti 500—(B--Xa) ompenessiioT ee KOJHYECTBO, 3ajep-
JKaBlleecsl B ONBITHOH KOJIOHHe. DTO U OYZeT BeJHYHHA ee Ipe-
JleIbHOH BJIarOeMKOCTH.

Mpumep. Wy, g.=60 ma, m=15 ma, ¢uavrparser 1, 2, 3 u 1. 4.
no 30 M.
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Il moscuta mepBoro Gu/bTpaTa MpoMbIBHAST HOpMa M“po\.——GO—
—154+30=75 ma. Ymen nWy, ;,. =30 ma, otkyaa

30

n=6——0=0,5-
Hna Broporo ¢mabtpata  Mypoy==60—15+30430=105 wma.
Uanen nWy;, .=30+4- 30=060, oTkyza n=6—8= 1,0 1 Tak nanee, nJst Bcex

(' HIIBTPATOB.

BennunHb THTPOBAHHUA XJ0pa N0 KaXKA0MY GHAbTPaTy Nepe-
UHCJSIOT HAa CYMMapHOe KOJHYeCTBO XJOpa B Kax<IOM JaHHOM
duabTpaTe M BbIpa)KAlOT B NPOLEHTaX OT KOJHUecTBa XJopa,
coflepxalerocs B IoyBe mnepej npoMbBKoH. Ha ocHoBanuu
STHX JAHHBLIX CTPOSIT KPHBYIO BhileNayHBaHUsI XJopa U3
MOYBbI B 3@BUCHMOCTH OT BeJUYMHBl KoahpHIHUeHTa 1.

UCKYCCTBEHHOE COJIOHLIEBAHHE IMOYBbI

MeToJl HCKYCCTBEHHOTO COJIOHLIEBAHHU S, NPelNOKeHHbIIT aKka-
ngemukoM A. H. CoxonoBckuM ansg 60pL6wl ¢ unbTpaiueil Boasl
B NOuYBax, 3akJwouaeTcss B oOpaboTKe IMOYBBI CONSIMH HATPHS.
[Ipy 3TOM B morJjow@KmHi KOMNJEKC TOuYBbl, HMEICHIHH
B IOTJIOLEHHOM COCTOSTHMH NpeuMyiiecTBeHHO Ca, BHeApsieTcs
Na. 9ror hH3HKO-XMMHUECKHI TIPOLECcC MPOUCXOAHT MO CXeMe:

(nmousa) Ca®* -+ 2NaCl — (mousa) 2Na* + CaCl,.

oH natpusi, BHeAPSACH B MOTJIOMAIOUIHE KOMIJIEKC MTOYBHI,
npujaer eil psin cBoeoOpa3HbIX CBOHCTB, XapaKTepHLIX AJ4
€CTEeCTBEHHBIX CONOHI0B. OCHOBHLIMH U3 3THX CBOHCTB SIBJISIIOT-
Csl 3HauyMTeJbHAs IJIOTHOCTL B CYXOM COCTOSIHHH M OTPOMHas
Ha0yXxaeMOCTb H OYeHb cjabasi BOJAONPOHHIAEMOCTb B YCJ0-
BHAX CBOGOJHOTO JOCTYNa BOAKI.

O6BACHAIOTCS 3TH CBOMCTBA TEM, UTO HOH HaTpHs obsajgaer
3HAuuTebHO 6oJiee BHICOKOH CTEMEeHbIO AHCCOUMALHH (MOABHXK-
HOCTH), 4eM HOHbI ABYXBaJIEHTHbIX OGMEHHBIX KaTHOHOB.

Bricokas MoABMKHOCTb MOHA HATPHS B NMOYBEHHOM TIOTJIO-
IIAIOILEM KOMIlJIeKCce NMOYBbI 0OYCJOBJIHBAET BLICOKYIO CTeleHb
ee THApaTalliH, YTo, B CBOIO o4epelb, BhI3bIBAeT pacnaj IMou-
BeHHBIX arperaToB B CHJY yMeHbIEHHS MOJEKYJAPHOTo INpH-
TSOKEHHS MeXJAY YacTHUAMH U NPUBOAHT K YBeJHYEHHIO AUC-
NEePCHOCTH TMOouBbl. B TOHKoAMCNEPCHOM COJIOHIE MOPO3HOCTb
npejACTaB/ieHa O4YeHb OJHOPOAHBLIMH MeJKHMH MOpaMH.

IIpu conpuKOCHOBEHIIH TaKOM MOYBBI C BOAOH YaCTHIbI TOYBHI
CHIbHO HAaOyXalOT M MOPbl OKAa3hbIBAIOTCA CILIOUb 3aHATHIMU
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NIPOYHO CBA3AHHOI BOXOH TMAPATHHIX 060s0YeK, 06pa3yiomux
Kak Obl «BOJHHIH 3aMOK» JAJsi TPaBUTAUHOHHOTO TOKa BOJHI.

Kosppunuenr bunbTpauiu Boibl B TaKOH NOYBE HUYTOXKHO
MaJl W NPaKTHYECKOTOo 3HAYEHHUs] He HMeerT.

IT0 H3MeHeHHe (PUIbTPALUOHHON CIIOCOGHOCTH MOUBHl B pe-
3ynbTaTte 0o0paGOTKH ee COJISIMH HATPHS M IOJIOKEHO B OCHOBY
METOAa HMCKYCCTBEHHOTO COJIOHIEBAHUSI KaK NPOTHBOPUILTpA-
IIMOHHOTO MepONpPHUSATHUS.

Yame Bcero /sl IeJjell HCKYCCTBEHHOTO COJOHLEBAHHSA
ucronb3yercs xJopuctelil Hatpuit (NaCl), T. e. noBapeHHasi
coJib, Kak Haubosee JelleBas U ILIHPOKO pacnpocTpaHeHHas.

O6paborka noussl copoit (Na,CO;) unM eaKuM HaTpoM
(NaOH) naer Goaviunil apeKT, Tak KaK B YCJOBHIX IIEJ0Y-
HOH peakuuH BHeJpeHHe Na B MOTrJIOLAIOUIHH KOMIIJIEKC MOYBbI
IIPOMCXOAHT SHEPTHUHEE,

KonnuecTBo cosu 151 CONOHUEBAHUSA MOYBHI 6epeTCst 0ObIYHO
5KBHBaJIEHTHBIM €MKOCTH IOTJIOIIEHHS TOUBbE B PACUYETHOM CJI0e,

EMKOCTb MOTJIOMEHHS] ¥ OCHOBHBIX MOUBEHHBIX THIOB CJe-
Ayromas (Ha 100 r nouBbi): y OGBIKHOBEHHBIX M MOIIHBIX YEPHO-
3eMoB 40—60 M-3KB., y IOXKHbIX YePHO3eMOB M KalUTaHOBBIX
noys 25—40 M-3KB., y cepbIX JecocTenHblX NouB 15—30 M-3KB.,
y cepo3eMHbIX nouB 10—12 M-3kB.

ITpuwmep. Ckonbko norpe6yercss BHECTH XJOPHCTOTO HATPus
aas 3aMemeHnst Kaabuus B 100 r yepHO3eMHOII MOUBBI C €MKOCTBIO
nornomeHust 40 M-3KB.?

x=akFE,

rje x — KOJHYeCTBO MOTPEOHOro XJOPHCTOrO HaTpHS (B T);
@ — Mr-3KB. xJgopuctoro Hatpusa=0,0585;
E — eMkocTb morJouleHus.

x=0,0585-40=2,34 r NaCl, wuau 0,92 r Na.

Ilpu ocyliecTBNEHHH CONIOHIEBAHHS HATPHEBAS COJb MOMXET
BHOCHTbCSl B ITOYBY KaK B CYXOM BHJle (TOHKO Pa3MoJioTas),
TaK H B BHJe pacTBopa. B nepBoM ciyuae paccuMTaHHOE KOJH-
YeCTBO COJIM PacChlaeTCsl Ha MOBEPXHOCTH MOYBBI, a NMPH BHe-
CeHHH B XKHJIKOM BHJe HACHIEHHBI PacTBOP COJMU PaBHOMEPHO
BBUINBAETCH lia Hee,

Ilpn mocaexyiomemM Nycke OpPOCHTENbHOH BOABI B OCOJIOH-
LOBAHHBII CYXOH COJIbIO KaHaj MPOMCXOJAUT PacTBOPeHHe 3TOH
CONMY M peakuus oOMeHa MexAy KaJblHeM MOYBbl U HATpHEM
pacTBopa OCYILIECTBJSIETCS o4eHb ObICTpo. B pesyabrate oGpa-
00TKH NosnyyaeTcss HaTpUeBblll conoHyak. [Ipu nanbHefiueM mo-
CTYMJIEHHH BOABI NPOLYKTHl OOMEHHOH peakilu B BHJE XJIOPH-
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CTOrO KalbIHsl M OCTATKH HenpopearMpoBaBIIEro XJOPHCTOrO
HaTPHsA OLICTPO BBLIHOCATCA M3 PACYETHOrO CJIOS NMOYBBI H OHA
npHobperaeT OTMeUYeHHbIE Bblllle CBOHCTBA THIHYHOTO COJOHIA.

Yxe B caMbiX HauyalbHBIX CTaJHAX OTMBIBKH HaTPHEBOTO
COJIOHYaKa (pHAbTPALlHOHHAS CNOCOGHOCTb MOYBBI PE3KO CHH-
Kaercd. B panbHeiimieM nporuBodHabTPAUMOHHBIE 3(hdeKT
COJIOHLEBaHHUsl NposBAsieTcs elle GoJblie.

[poeenenune onbita. [Tousa, npocesHHas yepe3 cUTO B 1 MM,
3arpyxaeTc B CTEKJSAHHbIH HWJIHHAD AHameTpoM 4—5 cM;
JIHO LMJIMH]PA 3aBA3bIBAIOT MapJell, CBepXy KOTOPOH NOMeIIaoT
KPYXKOK (HJIbTPOBAIbHOH OyMard; Ha HapyXKHOH CTOpOHe
LHJIHHAPA HAKJIEHBAIOT TIOJOCKY MHMJJIHMETPOBOH Gymaru.
Hacemator 100—120 r nouBsl. [Ipn TakoM KosnuecTBe BbICOTa
cJiost cocTaBUT 12—15 cM (B 3aBUCHMOCTH OT AMaMeTpa LHUJIHH-
Jpa). CBepXy NOUBBI HACHIMAIOT XJOPUCTHIA HATPHil, Koauue-
CTBO KOTOPOrO oOnpefe/sieTcsl COIVIACHO BhILUeNPHUBEJEHHOMY
pacdery. Linanuap c nmouBofl ycTaHaBJAWBAIOT Ha BOPOHKEe MpPH
NOMOILK MeTaslJIHuecKoro ITaTHBa Tak, KaK 3TO JeJajoch Npu
onpefeNeHNH CKOPOCTH BIHMTHIBAHHS BOABI B MOYBY B Jabopa-
TOPHBIX YyCNOBUAX. CBepXy IMOYBbI HACHIIAKT TIpyObifi Mecok
cioeM B | cM 17151 npefoTBpaileHus pas3MmbiBaHusA. Han nousoit
YCTaHaBJIUBAETCS MOCTOSIHHBLIA Hamop BOABI CJ10eM B 2—3 cM
C TNOMOIILBIO MEPHOTO IHJAKHHAPA C BOAOH, ONPOKHHYTOrO BBEPX
aHoM. Iloa BopoHKOH Ansl cobupanus (uaAbLTPylOUEHCcs BOIbI
CTaBAT MEPHbId LHJIUHAP.

C MoMeHTa MOCTYMJeHHs BOAB! B NOUBY BeAYT HAGMIOAEHUSA
3a pacxofloM BOJbl Uepe3 onpefiesieHHbIe IPOMEKYTKH BpeMeHH.
Bhnauasne BoJa pacxojyercsi Ha CMauyHBaHHe MOYBHI, HAET NpO-
IlecC BIUTHIBAHMS, 3aTeM NPOMCXOAUT mnpornecc (QHIbTPALHKH.
[1py BOUTHIBAHUH 3aMepPbl TPOH3BOAAT 10 BEPXHEMY LHJAHHIPY,
npu GuUIbTpPauUH pacxo] BOAb! yA0OHee NPOU3BOAMTD MO HHXK-
HEMY HUJIHHIDY.

Ha6nionenus 3a uaMeHeHWEM CKOPOCTH (DHJIBTPALUH BOLBI
NPOBOAAT OJHOBPEMEHHO Ha BYX 06pa3nax NnouBbl: 3aCOJIOHLO-
BaHHOI 1 He3acoJIOHIOBaHHOM (cM. ¢opMy 3anucH Ha cTp. 235).

O6pa6oTKy pe3yabTaTtoB HaOJIOJEHHH MPOBOAAT CIEAYIO-
MM 00pa3soM: BBLIYHCSIOT CKOPOCTb BIHUTHIBAHHA M GHJIbTpa-
114 no opmy.Je:

Q
ST

re U— CKOPOCTb BIUTHIBAHHUS U QUIBTPALUH BOAH (B CM/MUH);
Q — pacxopn Bojibl (B MJ) 32 HHTepBaJ BpeMeHH (B MHH.);
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3acosoHuoBanHbI
HeszaconoHioBan-
HbLit

S — miowaaL nomnepeuyHoro cedeHusi QUAbTpYyIoUeH Ko-
JIOHKH (B cM?);
{ — uHTepBaJ HabJwoJeHUss (B MHH.).

[TonyvyeHHble JaHHblE O CKOPOCTH (PHJABTPALHH BOAbI AJiA
o6oux o0pasnoB MOYB H300paxKalT rpapuiyeckH, OTKJIaAbBas
Ha OCH abcuucc BpeMsi B MHHYTax (f), Ha OCH OpAMHAT — CKO-
poctb duabTpauuu (v).

OnHoBpeMeHHO C HaBJ/0JeHHEeM 32 YMeHbllleHHeM CKOPOCTH
¢uAbTPAaUMKY TNPOBOAAT CONYTCTBYIOUIME HabJIOJeHHS 3a OT-
MBIBKO} MOYBBI OT HeNpopearyMpoBaBILETO XJOPHUCTOTO HATPHSA
U NPOAYKTOB oOMeHHOl peakuuH. lns 3Toro B GUAbTpaTe Mpo-
BOAAT KauecTBeHHoe onpefenerue Cl” a30THOKHCBIM cepeGpoMm.

B npobupky cobupaior 3—4 Mg ¢unbTpata, NOAKHCAAT
ero | xanuefi HNO; u npubasnsitor 3—4 Kanju asoTHOKHC-
Jgoro cepe6pa. [Ipucyrcrue Cl’ OueHHBAIOT CJAOBaMH: MHOTO,
CpeaHe, Maso, CJAeMH.

Ilpu nanuuuu BpeMeHH AJsl NPOBEJeHHS] HACTOALIETO 3aHs-
THST HHTEPECHO NMPOBECTH MHKpOArperaTHbd aHaju3 IOuYBHl J0
U nocJje oneita. KoaxHuecTBO TJHHUCTOH (DpaKLHMH [TOC/e ONbITa
3HAUUTeJIbHO BO3pacTaeT, YTO YKa3blBAe€T Ha ANCIepPrHpOBaHHe
TIOUBHI.



F'nasa XI

COJIEBOM PE)XUM IMOYBb!, ONMPEIEJIEHUE
KPUTHUYECKOIO YPOBHS 'PYHTOBbLIX BOJ
n NMPOMbIBKA 3ACOJIEHHbIX TOYB

W3YYEHHUE COJIEBOIO PE)XXHUMA IOYBbI

[Tpn u3yueHHu COJIEBOTO peKHUMa TOUBLI CJAELYeT PasjJHuaTh
TPH CTaZHUH HCCJIEJOBAHUI, KOTOPBIMH JOJXKHB OBITh OCBELIEHbI
cJle[lylolte OCHOBHbIE BOIPOCHI.

1. KosnuuecTBeHHas ¥ KayeCcTBeHHAS xapamepncmxa HMelo-
LIIMXCSA B MOYBe cosliel U MX AMHAMHKA.

2. BausHue cosell Ha NMOYBY W NOUYBEHHBIE MPOLECCHI.

3. 3HayeHue coself Al PaCTHTEJNbHOCTH.

1. KoanuecTBeHHass M KayecTBeHHasl XapakTepUCTHKaA
HMEIOIWHUXCS B MOYBe cOJeH M MX JMHAMHKa

[lepBo#l cymiecTBeHHOl 3ajaueil H3yueHHs] 3aCOJEHHOCTH
MOUB fABJAETCA MOAPOOHOe oOCjaeloBaHHe AAHHOH TepPUTOPUH
U, 1O BO3MOMHOCTH, paiioHa B THAPOTe0JOrHYeCKOM H TeoJio-
THYECKOM OTHOLIEHHH B 1EJAX BBIICHEHUS, HUMEIOT JH I0YBO-
TPYHTHl B JJaHHOM CJly4yae HEKOTOPbIH OTHOCHTEJBbHO MOCTOSIH-
HBIfl 3amac cosneft HJIM JKe, HANPOTHUB, WX CYMMapHHI 3anac
HU3MeHsAeTC BO BpeMeHH. B nocsieaHeM ciyuae HeOOGXOAMMO
YCTAHOBUTb NPHUUYHMHBI, NYTH U BO3MOXKHYIO HHTEHCHBHOCTH MO-
CTYMJIEHHS WJIHM BBIHOCA COJeH.

BropeiM 3TanoM paGoThl ABJASIETCH JeTajbHasi KOJHUYECTBEH-
Has «cojeBast CbeMKa», T. €. MOAPOOHAS XapaKTEpPHCTHKA JaH-
HOH TeppHUTOPUHM B OTHOLIEHHWH COCTaBa W KOJHYeCTBa CoJieH,
ornpefenseMblX METOJOM aHAJH3a BOAHBIX BBITSKEK.

MaciuraG TakoH CbeMKH jKesaTeslbHO MpHHATH 25—50 M
B 1 cm (I :2500 wau 1 :5000), npuueM ee AaHHBIE MOJE3HO
HaHeCTH Ha MN/1aH B BHJe H30JMHHI uau KoHTypoB. [nyGuna
HCCTIe0BAaHHA MOYBOTPYHTOB OINpPENeNsieTCs] BO3MOXHOHA TIJy-
OMHOH BJIMSIHUA HAa HMX COJIEBOH pPEXHM H3MEHEHHH BOAHOTO
pexxuMa, B YaCTHOCTH OPOCHTEJbHOTO pexcuMa. [IpakTvuecku
yaie BCEro 3TO BJHSHHe NMPOSABAETCS BO BCell TOJIIE 3aCO/IeH-

236



HbIX IIOYB JI0 YPOBHSI TPYHTOBLIX BOJ, ¥ B TAKOM CJlyyae JeTaJjlb-
HOMY HCCJIEJOBAHHIO TOABEPraloTCst U caMble I'DYHTOBbIE BOJbI.
[lomuMo cosmeBoro cocraBa M KosneOGaHUil YPOBHSI T'PYHTOBBIX
BOJ, MHCKJIOUHTEJNbHO Ba)XKHO YCTAaHOBHTb OTCYTCTBHE HJIH
HajluuyHe TOPH30OHTAJbHOIO HUX JBHkKeHUs. KenaTeabHO
y3HaTb TaKXe HalpaBjleHHe, CKOPOCTb M PacXxoj I'PYHTOBOTO
MOTOKA.

BBugy TOro uTO OCHOBHBIM CBOHCTBOM COJEPKALIUXCS
B I0YBE BOLHOPACTBOPUMBIX coJiefl siBjasieTcst UX OoJjibluasi no-
JBH2KHOCTb, HCCJIEJOBAHHE UX MHUIpaluH WM Nepepacnpejene-
HHsl sIBAfIeTCSl TPeTbel 3ajauell H3Yy4yeHHS COJIEBOIO pexuma
nousel, Tak Kak nepepacnpejiejleHde coJjied B NOYBe MPOHC-
XOAUT B 3aBHCHUMOCTH OT €e BOJHOTO DeXHMa, NpH H3yuyeHHH
MHUTpauMH cojiell HeoOXOAMMO YCTaHOBUTb 3aKOHOMEPHOCTH
JIBMXKEHHS] BOJbI B JAHHOH MoYBe, NMOJb3yACh METOAHKOMH Hcce-
JIOBaHU, KOoTOpas onucaHa Bbile. [lapajJenbHoe H3yueHHe
BOJHOTO M COJIEBOTO peXHMa IOUBbl He TOJbKO I0JEe3HO,
HO MHOTrJa ¥ COBEPLIEHHO HeOOXOUMO AJis TPaBUJIBHON UX OLEH-
ki. TonbKO MyTeM COMOCTaBJEHUs U3MEHEHHH BJIa)KHOCTU IO
CJIOSIM NOYBBLI C M3MEHEHMSIMH COJEp2KaHHUS Cosell MOXKHO pac-
4IeHUTb SIBJEHHs], CBSI3aHHBblE C NepeMellleHHeM BOALI B BHJE
TOKOB KHMJKOCTM M B pe3yJbTaTe BHYTPHUIIOYBEHHOI'O MC-
napeHus.

Kpome perucrpauiu u3mMeHeHH# 0OLIEro COAepIKaHHs conel,
HeOOXOAMMO YJAeJHTb 0coboe BHUMAHHe CHCTEMATHYECKOMY
H3YUeHHUIO YCJNOBHH pacTBOpeHHMS H KPHCTANJH3ALUH cosel
B pa3Hoe BpeMs rofa ¢ yueToM UX AupdepeHnHalbHOH pac-
TBOpUMOCTH. CJlelyeT YUHTHIBaTh, YTO 3TH IBJEHHUS NPOHCXOAAT
B 3aBUCHMOCTH He TOJIbKO OT oOlel KOHLEHTPaLHU PAacTBOPA,
HO M OT COOTHOLUEHHSsI KOHUEHTPAaUHH OTAeNbHEIX COJlelt, coxep-
JKAIMXCsl B pacTBope, M TeMIepaTypnl pacTBopa.

Ha ocHoBaHMM Takoro CHCTEMaTHYeCKOT0o HU3ydeHHs OYAYT
NoJsy4YeHbl JaHHble, HEOOXOAUMble JJIsi KOJHUECTBEHHOH U Kade-
CTBEHHOI XapaKTEePHCTHKH HMEIOLIUXCS B [I0YBe coslel, a Takxke
JJ1s1 CyXKAEHHSI O BO3MOXKHBIX NpefieslaX PeryJMpoBaHHs coJe-
BOT'O peXKHMa B TOM HJIH HHOM FOPHU30HTE NOUBbI H O CyMMe NIpH-
€MOB, C IOMOIILbIO KOTOPbIX TaKOe peryJlHpoBaHue MOxeT OblTb
OCYIIECTBJE€HO. DTH JaHHble MO3BOJAT CYAHTb O BO3MOXKHOCTH
HCNOJIb30BaHUSl OOCJeJOBAHHBIX IMOYB 0e3 MPUMEHEeHHs Clie-
NHAJbHLIX THAPOTEXHHYECKMX MepONpHATHH, a B cJayudae
HeOOXOAMMOCTH YCTpPOHCTBAa JpeHaxa MOMOIYT palHOHaNbHO
3aNpoeKTHPOBaTh €ro.
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2. Bausinue coneir Ha NOYBYy M MOYBEHHble NpOLECCHI

BausiHne BOJHODPACTBOPHMBIX COJleH Ha MOYBY HEOGXOAMMO
BLISICHHTb C TIOMOLIBIO HCCJEJOBAaHHH, XapaKTepH3YHOLIHX:
a) B3auMOZeliCTBHe C MNONJOIAIOUIUM KOMIJIEKCOM [OUBHI,
6) BaMsIHMe Ha OHOJIOTHYECKHe MPOLECCH IOYBLI, B) BJHSIHHE
Ha AHCNEPCHOCTb MOYBHI.

[Ipun H3yyeHHMH B3aHMOJEHCTBHSI COJell C MOTJIOUIAKUIUM
KOMILJIEKCOM TOYBBHI BOJHOPAcTBOPHMBIE COJIK MOTYT paccma-
TPUBATbCS MO OTHOWIEHHIO K OCHOBHOH aslOMOCHJIMKaTHOH
W OpraHU4eCKOH YacTH MOYBbl MJH KakK NMouTH HHAupdepeHTHad
He pearupylomasi ¢ Hedl npHMech (B ciydae 6OraTcTBa MOYBHI
katioHoM Ca’’, 0OyCJIOBJEHHOTO MOBLILEHHBIM COAEpPIKaHUEM
CaCO, u ocobenno CaSQO,), uaH, HaNpPOTHB, KaK OYeHb aKTHB-
Hasi COCTaBHAs YacCTb MOYBEHHOI'O PacTBOpa, SHEPTHUHO 3aMe-
aromasi KaTHOHb! MOTJIOUIAIOIIEr0 KOMILJIeKCa MOYBbLI KaTHO-
noM Na'. Heo06XofnMo TONBKO OrOBOPHTBCS, UTO M B MEPBOM
caydyae oOMeH MOTJIOUIEHHBIX OCHOBAaHMH Ha HaTpHUil- Bce Ke
BO3MOXEH M peajqu3yercsi NPH HEKOTOPHIX COOTHOILEHHSIX
KOHIIEHTpaUUi coseH, KOTOpble OCYIIECTBJSIIOTCS, HanpuMep,
Npy NOACYIINBAHUH TOUBHI.

Tak Kak BOWEIWME B COCTAB MNOTJIOMEHHBIX OCHOBAaHUH
HATPUH MCKJIIOUMTEJIbHO BPeJeH Al PacCTeHHH U B pe3KoH cTe-
[IEHH BJIMSIET Ha JHUCMEePCHOCTb MOYBLI, 3ajauell HccielOBaHHH
AIBJISIeTCS YCTAHOBUTb XapaKTep ero B3aHUMOAEHCTBHUSI C IMOTJIO-
IAOLIHM KOMIJIEKCOM MOYBBLI TPH JAHHOM ee COJIEBOM pexKHMe.
Meronamu pelueHusi 3TOH 3ajauM MOTYT ObiTb: a) Henocpef-
CTBEHHBIl pacyeTr IpaHHIl PeryJHpPOBaHUS Ha OCHOBAHHM JaH-
HBIX KOHIIEHTpaUUi cojlell U HaJH4YHOTO COCTaBa MOIJIOWEHHbIX
OCHOBaHWil; 6) mpsMoe onpelejeHHe COCTAaBa MOIJIOMIEHHBIX
OCHOBaHHH NpU Pa3HOM COCTOSTHHH COJIEBOTO peXHUMa IOYBBI;
B) KOCBEHHbIH, HO NMPaKTHYECKH JOCTYMHbIH METOA CHCTeMaTH-
UeCKOTO OlNpejlefieHH s eJOYHOCTH NouBkl (HoHoB CO, u HCO,),
IIOCKOJIbKY OHA $IBJISIETCS MO NPEHUMYIIeCTBY (HO He HCKJIOUH-
TeJbHO) (yHKUHMeH IOIVIOWEHHOTO HaTpHS.

[Ipu HccnenoBaHHsIX BJAHMAHUS coledl HAa JAMCTIEPCHOCTh
MOYBE HEOOXOAUMO YUYMTHIBATb, YTO 3JEKTPOJHTHI SIBJSIOTCH
MOLIHBEIM (DAKTOPOM KOAryJ/siiMH MoYBeHHbIX cycneHsmii. Cre-
MeHb KOAryJsiiMy¥ 3aBUCHT OT KOHUEHTPAUHH 3JeKTPOJHTa
W OT pa3MepoB 3JIeMeHTapHbIX UYacTHL, CYCNEH3HH.

HcenenoBanus JOMXKHBI YCTAHOBHTH, JexKaT JH Ha6Jio-
JlaeMble KOHIIEHTPAILUU COJIeH Bbille MM HHXKe 3JIeKTPOJHTH-
YeCcKoro fnopora JJsi JaHHOTO poja cycnensuil. B nepsom cay-
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ttae BAMsSIHME COJell HA JAHCIEPCHOCTb NOYBbLI SIBASIETCS AOCTA-
TOYHO ompeaeseHHbM. Bo BTopoM ciyuae HeoOXOAMMO MOJY-
UUTh XapPaKTEPUCTHKY YCJNOBHH, 1IPH KOTOPHIX KOHUEHTPALHH
coJiefl CTAHOBSITCSI HHXKE 3JIEKTPOJINTHUECKOTO NOpora, U BhifC-
HUTb BJIMSIHME 5TUX YCJIOBHH Ha CTelleHb AHCIIEPCHOCTH MOYBHIL.

Jnsi ycraHoBJeHUS] CTENEeHM AHCNEPCHOCTH MOYBBI MOXKHO
PEKOMEHOBaThb CJeJyIOMHUil MpHeM: CBeXUHl obpaser MOYBHI
pa3MelllBalOT B pacTBOpe cCoJlell, aHaJOTHYHOM MO COCTaBY
{1 KOHLEHTPALUH OYBEHHOMY PacTBOPY NPH AaHHOH BJIaXKHOCTH
nouBbl. KoHieHTpanus cycneu3uy He L0JxKHA npessiarh 5%,
Jayuiie ecau oHa OypmeT cocTaBaATb oKono 2%, T. e. ecau
B 100 Mn cycneH3uu OyZeT COAEpKaTbCsl OKOJNO 2 T IOUBHI.
B3GasTbiBaHHEe MNpPOM3BOAAT B BLICOKOM ILIMJHHApE, H B3BEChb
aHANM3UPYIOT METOAOM B3ATHA NPod MUINETKOH ¢ cobniofeHHeM
CPOKOB H TJYOGHH, COOTBETCTBYIOUIHX pPa3JIHUHbIM CKOPOCTAM
ocepanusi yactuy no CTokcey.

BausiHue BOZHOPACTBOPHMBIX cojiell Ha G6GHOJOTHYeCcKHe
MPOLECChl NOYBHI ellle HeJOCTATOUHO H3Y4YeHO: UMEIOTCA Xapak-
TEPUCTHKH BJHSHHUS X HA NPOIeCChl aMMOHH(HKAUUH, HUTPH-
(dhUKauKK | a30TOYCBOEHH B 1abopaTOpHOH 06CTaHOBKE, HO [J151
YCJIOBHi1 €CTeCTBEHHOTO MMoJisi BONpoc ocTaercs caabo OCBelieH-
HEBIM.

3ajaueil ncesie0BaHus SIBJSETCS NOJYyUYeHHe B NIepPBYIO oue-
pelb XapaKTepUCTHK BJIUSIHHUSA COJMlell Ha NMPOLECCHl a30TOYCBOe-
HUsl, aMMOHHGUKALIMY ¥ HUTPUGDHKAUUHU B NoJeBoH 06CTaHOBKe.

Heo6xonuMble /15 TaKol XapaKTepHUCTHKH MaTepHas bl MOXKET
Jatb HabJoJleHHe 32 XOJOM 3THX NPOLECCOB Ha ClelHatbHbIX
JelsiHKax, OJMHAaKOBhIX MO OCHOBHBIM CBOHCTBaM TOYBBHI
U pexKUMY BJI2XKHOCTH, HO ap3/Huaiol¥Xcsl MO 3anacaM HJH
KayeCTBEHHOMY cocTaBy coJjeil. B panbueflmieM sta cepus
HaO/MIOJeHUH Jo/KHA OblTb NpOBeJeHa B YCJAOBHUAX I0OJHOrO
ofecrneyeHns1 MUKPOOPTAaHU3MOB HCXOAHBIM MHTATeNbHBIM MaTe-
puajoMm, T. e. C NPHUMEHEHHEM COOTBETCTBYIOMIMX yAOOpeHHH*

JesTteabHOCTh a3orocobupaTeiefl yuyHThIBaeTcss 1O Bajso-
BEIM KOJIMYECTBAM a30Ta IOYBbI, COJAEepP:KaHHe KOTOPOro ompe-
JiensieTcst OObMHBIM aHATHTHYECKHM CIIOCOGOM, AesiTeJIbHOCTD XKe
aMMOHH(HKATOPOB U HUTPUDHKATOPOB XapaKTepusyercs AaH-
HBIMH OTpeJlesieHHH aMMuaka U HUTPATOB KOJOPHUMETPH YeCKHM
MeTOJ0M.

B wrore nosxHb GHITb NMOJYUYEHbl XapPaKTEPHCTHKH GHOJMO-
TMYeCKHX IMPOLECCOB, NMPOHCXOJALIMX B MOYBE B 3aBHCHMOCTH
OT MeCTHBIX YCJOBHH, IOMOraiolile BLISICHHTb BJIHSIHHE coJe-
BOTO PeXXHUMa Ha 3TH NPOLECCHI.
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3. 3naueHne coJeill AJsl PACTHTEJbHOCTH

Xapakrtep BJIHSIHHS BOAHOPACTBOPHMbLIX COJiel Ha pacrte-
HHMSI B 3HAUUTEJLHOH CTEMEHH 3aBHCHT OT MECTHBIX YCJOBHH:
OT (PU3HKO-XUMHUYECKHX CBOHCTB OCHOBHOH IOYBEHHOH MacChl
1 OT UMEIOIIHXCS B HAJTHYUU BaDbUPYIOLIUX M0 COCTABY U COAEP-
XXaHUIo cMmeced coJeili.

3ajauell u3yueHHs SIBASIETCA KOJNHUUECTBEHHAs] XapaKTepH-
CTHKAa 3HAYE€HHS 3THX MECTHBIX YCJOBHUH AJSl NMpoU3pacTaHus
TeX WJIH HHBIX KYJbTYP.

MeTtonaMu H3yUeHH SIBAAIOTCSA:a) BeTeTa LU O HH bl i
OM bl T C MECTHBIMH [TOYBAMH, B KOTOPOM HCKYCCTBEHHO MOXKET
6bLITh CO3AaH J0OOH COJIeBOll PeKHUM, COOTBETCTBYIOUWIHH KOJH-
4YeCTBEHHO M KauyeCTBEHHO HAOG/I0LaeMbM B MOJe YCJAOBHUSAM JJsi
BCceX (a3 pasBUTHS pacTeHMi, HauuHas C mpouecca HabGyxa-
HHUA 3epHA; 6) MOoJNeBOH OMNBIT, KOTOPHIH MOXKeT ObiTb
palHoHaJbHO MOCTaBJIeH JHIUb TOTAa, KOTAA COJIEBOI PeXHUM
NOUBbl YK€ H3yueH XOTs Obl B OCHOBHBIX YepTax M HaMeueHb
NpHeMbl, KOTOPDBIMH €r0 MOXKHO pery/aHupoBaTbhb B KeJaeMbIX
npejesnax; NpUHUMas ONpelesleHHbl CoJeBOH peXuM, KOTOPbIH
KenarelbHO H3Y4UMTh, W Mojbupas COOTBETCTBYIOLLYIO TeppH-
TOPHIO, Ha KOTOPOH ero MOXKHO HCIOJIb30BaTh, NMPOBOAST OMbIT
C TOH WM HHOH KyJIbTYPOH NPH COOTBETCTBYIOIEM TEXHHUECKOM
yxofe.

OueBHJHO, YTO TOJEBbIe ONLITHl JAOJIKHbI COMPOBOXKJATbCS
TILATEJbHBLIM KOHTPOJEM 3ajJaHHOTO COJIEBOrO pexHMa BO Beel
KOpHeoOHTaeMOl ToJlile MOYBBI U 1O BO3MOXKHOCTH J€TaljbHbIM
H3y4YeHHeM pa3BUTHA KaK HaJ3eMHbIX OPTaHOB, TaK U KOpHeBOH
CHCTEeMbl PacTeHHH. _

Jns npenBapuTesibHOH OPHEHTHPOBOYHOH XapaKTepHUCTHKU
BJIMSIHUS COJIEBOTO peXHUMa NMOYBHI HA PACTEHHS] MOXKHO MOJb-
30BaThCsl MMEIOIIMMHUCS] Ha MOJSAX 3aCOJNEeHHBIMH NSATHAaMH, Ha
KOTOPBIX YCJOBHS NPOH3PACTAHUS KYJbTYp HU3MEHSIOTCS OObIY-
HO KOHIEHTPHYECKUMH KOHTYpPaMH, 4acTO B OuYeHb LIMPOKHX
(1HorAa KpaiiHuX) npegenax.

B pesyJabTare cHCTeMaTHUeCKOTO M3yUeHHUs KYJbTYyp YKa-
3aHHBIMU 3JleChb NYTAMH JOJDKHBL OBITb MOJYUYeHB MarepHaiibl,
HMeIOlHe MeCTHOe 3HauyeHHe: 11KaJja COJIeBbIHOCJHBOCTH pas-
JIMYHBIX PACTeHHH, WU 1IKaJa IPUTOLHBIX AJ51 JAHHBIX YCIOBHH
KYJbTYP, U ONHCAHHE TeXHHYECKHUX IIPHEMOB, C NpPHMEHeHUHeM
KOTOPBIX 3TH KYJbTYPHl CJeAyeT BO3JAe/biBaTh.
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ONPEJAEJIEHME KPUTHYECKOIO YPOBHSI TPYHTOBLIX BOJ

KpuTtuyecknM ypoBHEM TPYHTOBbIX BOJ Ha3bIBAlOT TaKylo
rIyOGHHY HX 3ajleraHusi, NPH KOTOPOH KamHJ/JISIPHBIE. TOKW
JIOCTHTaI0T KOPHEOOHTaeMOl 30HBl H MOTYT BLI3BAaTh ee 3acoJe-
Hue. DTOT YpOBeHb oONpefefsieTcsl B NepBYIO ouepelb CBOii-
CTBaMH IOYBbI M MHHepasju3anyedl IPYHTOBOH BOJHI.

Kpuruueckuit ypoBeHb, WM KpUTHYecKasl riayOuHa, 3aje-
raHus TPYHTOBBIX BOJ, 1J1si TPYHTOB Pa3jIHYHOTO MEXaHHUYECKOT0
coctaBa ykJajbiBaercsi B npesensl 1—5 M. Hekotopsle neopo-
1aeMble cepo3eMHble nouBbl CpefHell A3uu, pa3BuTble 1a Jier-
KHUX JECCOBHAHBIX CYIVIMHKaX, 00/1aJaloT, B YaCTHOCTH, KPUTH-
YyeCcKOd I'yOGHHOH 3ajileraHusi 'PYHTOBBIX BOJ NoOpsiaka 3—4 M.

MHorosieTHUIMH CTanMOHAPHBIMKH HCCTefoBaHUsAMH Baxi-
CKOH NOYBEHHO-MEJHOPATHBHOH CTAaHUHH YCTAHOBJEHBl AJis
OpOlLIIaeMBIX CYTJIMHHCTHIX IOYB TpeTbeH Teppachl JOJHHBI
p. Baxwa caenyioumue 3HaueHUs KPUTHYECKOH TV1YGHHBI 3ae-
raHust TPYHTOBBIX BOJ, C Pa3JIMUHOH CTeNeHbI0 MHHEPaNH3al UK
(B. A. Kosna):

Muncpanusauns rpyiropuix  Kpurnueckas ray6una 3age-

BOA (B r/Ja) raimis TPYNTOBLIX BOA (B M)
0,1 okono 1,0
1,5 » 1,5
2--3 » 2,5
3—10 » 3,0
20—30 » 3,5

OzHako (hakTUYeCKU 3HAUYEHHS KPUTHYECKOTrO YPOBHS Cylile-
CTBEHHO H3MEHSIOTCSI B 3aBUCHMOCTH OT KOHKDETHBIX YCJOBHH
JIAHHOTO TOJIsI, KOTOphle ONpele/siioT HHTEHCHBHOCTb IBHKe-
HHsI cosiell B KOpHeoOuTaeMylo 30Hy. Tak, B CTPYKTYpHOH NouBe
U B [OYBe, Haxojsiueficst MOJ, NOJOroM TpaB, HHTEHCHBHOCTb
3aCoJieHHsT KOpHeoOHWTaeMOH 30HBI OYEHb CHJbLHO CHHXKaeTcs
U TJyOHHA KPHTHYECKOTO YPOBHSI T'PYHTOBBIX BOJ COOTBET-
cTBeHHO yMeHbliaetcss. HaoGopor, B GecCTpyKTYpPHBIX MOYBax
M Ha MOMSIX C OTKPHITOH He3alMIEHHOH TPaBOCTOEM MOBEPX-
HOCTbIO KPUTHYECKMH YpOBeHb TDYHTOBHIX BOJ JOCTHTAeT
HanboabInX 3HaueHud. [Ipu oHUX M TeX XKe YCJIOBHAX TPyH-
TOBHIE BOAB JOJIXKHBI 3a/eratb TeM TrJyGxke, yeM OoJibllle HX
MHHepa/Nu3anusi, HO UX KPHUTHUECKHH YpOBeHb CYILECTBEHHO
3aBHCHT OT OGLIEr0 YPOBHS arpOTEXHUKH U MOJHBHOTO PeXHMa,
C TIOMOIILBIO KOTOPBIX MOXKHO PeryJHpoBaTh HHTEHCUBHOCTb JBH-
KEeHHs cosiefl U, Clef0oBaTelbHO, NPeJoTBpalaTh HaKOMJeHHe
coleii B KOpHeoOMTaeMOH 30He.
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[ToBbilleHHE YPOBHS TPYHTOBBIX BOJA Ha OpOILaeMBIX MAacCH-
BaX BbI3bIBAeT MOCTENEHHBIH NOALEM TPYHTOBBIX BOZL Ha cocell-
HUX HeopollaeMbIX yuyacTKax. Ecau rpyHTOBbe BOAbI MHHEpa-
JIU30BaHbl, B pe3yJibTaTe MX NOABEMAa NMPOUCXOAUT 3acOjeHHe
3THX HeOpOolllaeMblX Y4acTKOB. EcTecTBEHHBIH OTTOK IPyHTOBBIX
BOJl C OpPOUIAeMbIX YYacTKOB B CTOPOHY COCEAHHX Heopoiliae-
MbIX 3€eMeslb, CMOCOOCTBYSI MNOHHMXKEHHIO YPOBHSI TPYHTOBBIX
BOJ Ha OpollaeMblX IJIOWAASX, OJHOBPEMEHHO YBeJHYHBAET
OlaCHOCTb 3aCOJIeHHsI COCEJHHUX YUYacCTKOB.

3abpolieHHble BHYTPHOA3HUCHBIE HENOJUBHbIE TEPPUTOPHH,
B KOTOPLIX Npeo0sajaloT BOCXOJSILIME TOKH, 3aCOJSIOTCS TMPH
3HauuTe1bHOH T1y6HHE MHHEPaJH30BAHHBIX TPYHTOBHIX BOJ
(3,5—4,5 M), B TO BpeMs KaK 3acoJieHue OpolliaeMbiX MOUB,
OTIpPeCHsIeMbIX MOJUBAMH, MPOUCXOAUT OGLIYHO NpU GoJiee OJIH3-
KHX TPYHTOBBIX BOJAAX. )

YpoBeHb TPYHTOBBLIX BOJ OOBLIUHO MOJABEPHEH 3aKOHOMEp-
HBbIM Ce30HHBIM KosleGaHusaM. IToatomy HeoGXonMMO XapaKTepH-
30BaTh TIyGHHY YPOBHA TPYHTOBBIX BOJ Kak B MEPHO] €ro
HauboIbUIETO NMoJbeMa, TaK U B NIEPHO ero HauGoJbIIero NoHH-
JKeHuA. BaKHO TaK:Ke yCTaHOBUTBH, HA KaKoe BpeMsi Tofia NpH-
XOAHTCA MNePHOJ MAaKCHMaJbHOTO CE30HHOrO TOAbeMa TPYHTO-
BbIX BoJ. CoBNajeHHe BBICOKOTO YPOBHSI TPYHTOBBIX BOJA C JieT-
HHM Ce30HOM, KOrjla MCMapeHHe H COJIEHAKOMJEHHe JOCTHTaloT
HauboJIbIINX pa3MepoB, SABJAAETCA B MeJHOPAaTHUBHOM OTHO-
IeHHH HaunboMee HebGJaronpHUsTHLIM.

[To A. H. KoctsikoBy, KpHTHYecKasi ryyGHHA T'DPYHTOBBIX
BOJ, Bblllle KOTOPOH NMOJABbEM UX ONaceH, 3aBUCSIIAS OT CTENEeHU
HX MHHepaTH3alHH, a TaKXKe OT MEeXaHHYeCKOro COCTaBa INOYB
M HUX CTPYKTYPHOCTH, Ha JECCOBBIX IOYBaX IpPH MHHEpaJH-
3aguMu rpyHroBeix Boja 7,0—5,0 r/a, 5,0—3,0 r/a, 3,0—
1,5 r/n coorBercTBeHHO MoxeT ObiTh mnpuuarta 3,5—3,0 M,
3,0—2,2n, 2,2—1,5 M.

Kak nokassiBaloT npuBeJicHHble LHOPBI, AJ5 JECCOB KPHU-
THYeCKas T1yOHHa 3ajleraHusl TPYHTOBLIX BOA JOCTHTaeT 3,5 M.
Jra BeJUuMHA G1M3Ka K JAHHBIM MHOTHX HccjepoBanuil. Uto
Kacaercsl ApPYruXx BeJMuuH, npuBeleHHbiXx A. H. KocTsikoBbiM,
TO X HYXHO pacCMaTpHBaTh B KauecTBe JOMYCTUMbIX T1yOHUH
7SI TeX CcJaydaeB, KOrjAa MUHepaju3alusi TPYHTOBBIX BOJ
meHnbite 7,0 r/a.

Jasa cyxieHuss o TOM, HaXOLATCS JIH TPYHTOBbie BOABI HA
JONYCTHMOH TJyOMHE HJIM Ke OHH HOCTHIVIH KPHTHYECKOIO
YPOBHSI, HYXKHO OMNPEIeJHTb COAepxaHHe BOAHOPACTBOPUMBIX
coJielf (MJOTHbLI OCTATOK, XJIOP-HOH, CYJbdaT-HOH) B TPYHTOBOM
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BoJie U B NMOYBOTPYHTE OT YPOBHA TPYHTOBBLIX BOA O MOBEPX-
HOCTH nouBkl. Eciiv B KopHeoOHTaeMOM cJloe (B KauecTBe KOTO-
poro NMpUHHUMAeTCs] YCJAOBHO BEPXHHH MeTPOBBIl CJO# MOYBLI)
IpU XJOPUJHOM 3acCOJEeHHH TJOTHBbII OCTATOK B BOJHOH Bbl-
TsxKKe coctaBasieT cBuimte 0,5Y% ¥ coiep:KaHHe XJop-HOHA
coitie 0,1% wuiau npu cepHOKHCJIOM 3aCoJeHMH MJIOTHBIH oCTa-
Tok jpocturaer 1% u copepxanue cynbpar-uona 0,7% Beca
MOYBLI, TO 3TO JaeT OCHOBaHHE CUMTATh, UTO TPYHTOBAasi BOJA
3aJjleraeT Ha HeJlOCTaTOYHOH rJyOHHe, oOycaoBAUBaOLIEeH HAKO-
nyeHde cosefl B nouse. B 3ToM ciayuyae Heo6XOAHMO NPHHATD
Mepbl AJs1 TOHHXKEHHS YPOBHS TPYHTOBLIX BOA. YUToObl ycTpa-
HHTb ONACHOCTL MOBBIIEHHS YPOBHA PYHTOBBIX BOJ A0 KpPH-
THYECKOT0, HeoOXOAUMO COOJIONATb COOTBETCTBYIOLICE COOTIIO-
IIeHHe 3JIeMeHTOB BOJHOTO (aJslaHca, YCTaHOBJIEHHOe Ha OCIIO-
BaHHU YTOUYHEHHBIX PacyeToB AJf OTJeJNbHbIX UacTel TeppHTO-
pun. OJHOBpeMeHHO C olipeJieJleHHeM cojepiKallua Cco.lel
B MOYBOTPYHTE HYKHO ONpeJeJUTb HHTEHCHBHOCTL HaKoIje-
HHS cojlei B KOPHEOGHUTAEMOM CJioe TMOYBbI B 3aBHCHMOCTH
OT COCTOSIHHA MOJS NPU JAHHOM T'PaHYJOMETPHUECKOM COCTaBe
MOYBOTPYHTOB. ITO JacT BO3MOMHOCTb CYJAMTb O BpEMEHH,
B TedeHHe KOTOPOro INPOU30ilJeT 3acosienie MouBLl B YTrpo-
JKaeMoH 3ome B ciydae, ecJad BOAubl Oajsauc noaa He Oyler
cyuwectBeHHo H3MeHeH. 1. A. BecentoBuin, a takxke b. 1. du-
JgocodoBeiM U 3. P. Boso0yeBLiM BMeCTO TOHSITHSI O KPHTHYe-
CKOM YPOBHE MJIH KPHUTHUECKOH riyOuHe 3aeranust IpyHTOBBIX
BOJ, NPHMEHEHO IOHSITHE O KPHUTHYECKOM peKHMEe T'PYyHTOBLIX
BoA. [lox TepMHHOM «KpHTHUYECKHI pexuM» Npeljiaraercs
NOHMMATb TAaKOH DeKHM TIPYHTOBLIX BOJA, KOTOPOMY COOTBeT-
cTByeT OJIM3KHH K paBHOBECIIOMY CO/J1eBOH 0asaHC B Moube
(korpa yBenuueHHe KOJMYeCTBa coJieli B IOYBE 3a CUET MOCTY-
NJIeHH W3 TPYHTOBBIX BO;] KOMIIEHCHPYETCS BbIMbIBallHEM Ta-
KOTO K€ KOJIH4eCTBa Collell U3 MOYBHI BereTallHOHbIMH NOJIMBA-
mu). B cBsi3u ¢ TeM, uTO nopnepiKaine B IOUBe HYMKHOTO coJie-
BOrO pexkhma OyJieT 3aBHCEThb IJlaBHbIM 00pPa3oM OT arpoTexIiu-
KM, Peub HJAET O KPHTHUECKOM pexkuMe TPYHTOBBIX BOJ KaK O
pexxuMe, JONYCTHMOM NMPH TOYHOM COOJIOAEHHH OflPefedeHHBIX
arpoTeXHHYeCKUX TpeOOoBaHUl.

ITo naHHBIM CTaHOHAPHBIX HAGJIOAEHHIT 32 PEKHMOM TPy lI-
TOBBIX BOJ, NOJIYYEHHBIM B HeopoumaeMbiX paifoHax MyraHckoi
CTeNnH, NPUMBIKAOWHX K 03epy Ax-uana, coBepLIeHHO YeTKO
NpOC/IeXKUBAETCA 3aBUCHMOCTb MexAY TMIYOHHON 3ajeraHus
TPYHTOBBIX BOJ BO BpeMs OCEHHHX MHHHMYMOB M MHOTOJIeTHeH
aMnAuTYyROH KoJseGaHUsS WX yPOBHell, COOTBETCTBYIOLIUX OCEH-
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HHM MHHHMYMaM. UeM Gosblie riyGHHA 3a/leraHUs TPYHTOBBIX
BOJ, TEM Mellbllle aMILIUTYAa MHOTOJIETHEI'O KoJeHaHHs HX
ypoBHed. Ilpu 3TOM ycTaHOBJEHO, 4TO KoJeGaHHsi ypOBHell
TPYHTOBBIX BOJ MpPAaKTHYeCKU TMpeKpamaioTcss MpH TyOGHHe
3ajleraHsl TPYHTOBBIX BOJ,, PaBHOH 3 M. DTO MOXKHO 0OBSIC-
HHTb TeM, YTO NPH I'PYHTOBLIX BOJAX, HAXOASAMMXCH Ha TJy-
OxHe 10 3 M, NOJ0XKeHHe HX YPOBHS H3MEHSeTCs NOJ BIUSHHEM
UX HCMapeHHs, KOTOpPOe CTAHOBUTCH HUUYTOMXKHLIM, KOrja Tay-
OHHA MX 3ajeraHus JOCTHraer 3 M.

Taxum o6pa3oMm, MOXKHO NpepnoJaratb, 4TO KPHTHUECKAs
rayGHHA 3aneraHusi TPYHTOBbIX BOJ ANg ycJoBHil MyraHu
6/113Ka K 3 M, Ha OCHOBaHMH UeTO ee MOXKHO NMPHHHMaTh pPaB-
HOi 3—4 M JDTOT BbIBOJ MOATBEPIKIAETCA elle W TeM, UTO
B lleHTpaJabHOil MyraHu npu rayOuHe 3ajeraHusi T'PYHTOBBIX
Bog 2,5—3,0 M DOYBBI HEOpOILaeMOH TEPPHUTOPHH CHJBHO
3aCOJIeHHI. .

B. ®. denopoB ykaszan, 4To «I0 MMEIOLIHMCS HCCJeL0Ba-
Te1bCKUM MaTepHanam, KpHTHYecKas rjyObHHa TPYHTOBBIX BOJ
JJ151 COBPEMEHHOTO arpoTeXHHUYeCKOTrO YPOBHS NepPeloBLIX KOJI-
XO030B JIEXKHT NMPUMEPHO B CJeyIoHUX Mpeaenax:

a) B 00J1aCTH JIYTOBBLIX PABHHH, XaPaKTePU3YyIOUUXCH YCTON-
YHBO OJNH3KHM 3ajleraHHeM 11peCHbIX (KapOOHATHBIX) T'PYHTO-
BBIX BOZA,— OKOJIO | M Ha KOHycaX BBIHOCOB ¥ OKoJo 1,5 M
Ha HHUXHHUX PEUHBIX Teppacax;

6) B 00nacTu JYrOBO-COJIOHYAKOBLIX paBHHH, XapaKTepH-
3yIOIMXCA YCTOHYMBO OJIM3KHM 3ajeraHueM cjado MHHepaJu-
30BaHHBIX T'PYHTOBBIX BOJ,— OKOJO 2 M Ha KOHYCaX BbIHOCOB
¥ OKOJO 2,5 M Ha HHKHHX PeuyHHX Teppacax;

B) B 06J1aCTH COJIOHYAKOBBbIX PAaBHHUH, XapPaKTEPH3YIOIHXCA
HeycTOHUHBON TVIyOHHOH 3asleraHHsi MUHEPaAJIU30BaHHbIX T'PYH-
TOBBLIX BOJ,— OKOJIO | M Ha NecyaHbIX NMoYBax ¥ OKOJO 2 M Ha
JIETKOCYTJIMHUCTBIX M TSXKEeJOCYTJIMHUCTBIX OAHOPOAHLIX I04-
Bax».

Jns ycnosuit Byxapckoro oaszuca (CpepHsisi A3us) OnbIT-
HBIM TyTeM ONpeAeNHJH, YTO HCIapeHHe TPYHTOBBIX BOJ yepe3
MOBEPXHOCTb IMOYBBI B INPAKTHYECKH 3aMeTHHIX KOJHYeCTBax
HMeeT MeCTO TaM, TJe 3epKajo TPYHTOBOH BOAbI HAaXOAMTCSH
Ha rayOHHe, He mpeBbimawomeil 2,7 M. TakuM o6pa3oM, MOXKHO
npeanosnaratb, 4To JAJs 3THX YCJOBHH KpDHTHUecKas IJyOuHa
3ajleraHnsi TPYHTOBHIX BOJ cocrtaBisier 2,7 M (OKPYIJIGHHO
3,0 m).

B ycaoBuax TosnopHo#t crenu NpHHUMAIOT CJEAYIOLLHE
3HayeHHs KPHTUYECKOH Iay6UHBI 3aneraHusi TPYHTOBBIX BOJ:
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a aéecos — 3,5—4,0 M, A NECCOB HA LEJUHHBIX 3eMJAX,
B MeCTaX 3a0polleHHbIX CTaponailek U Ha nepesorax — 4,0 M,
Adsi cyranHkoB — 3,0 ‘M.

[TogBoAsi WTOr CKa3aHHOMY, MOXHO CAeJaTh BbIBOA, UTO
Kpumuieckutl yposens UL Kpumuieckas eayouna 3asecanus
MUHEDAAUS0BAHHBIX 2PYHMOEHIX 800 8 BOABULUHCMEE CAYYAes
cocmagasem He MmeHec 3 M.

MPOMbIBKA 3ACOJIEHHBIX IMO4YB

OO6bluHBIM METOAOM YJajieHusl cojiell W3 MOYBbl SIBJSETCH
ee NpPOMbIBKA, NPH KOTOPOH NPOUCXOJUT pacTBopeHue coJed
B BOAE M BHITECHEHHE COJIEBOI'O PAacTBOpa W3 ONPECHSEMOro
Clost TOYBHI.

[IpombiBHasi HopMa JoJKHA ObiTb JOCTATOYHOH, YTOOHI
YAOBJIETBOPATL ABYM TpeboBaHHAM: 1) obecneuyuTtsb nepeBefie-
HHe B pacTBOp BCeX BpeJHBIX COJieH PacyeTHOro CJOos MOYBHI
U 2) BHLITECHUTb B HYXXHOH CTeNeHH MoJyueHHHIH COMeBO# pac-
TBOP 3a Mpejesibl pacyeTHOro CJOSI TNOYBHI.

B 3aBucuMocTH OT YCJOBHH OTTOKa NMPOMBIBHBIX BOJ NpO-
MBbIBHBIE HOPMBI DPAaCCUHTHIBAIOTCA MO OJHOMY W3 ABYX BapHaH-
TOB: 1) NpOMBLIBHBIE BOABI HMEIOT OTTOK; 2) OTTOK NPOMBIBHBIX
BOJA 3aTpyAHEH, TaK KaK TPYHTOBble BOJbl OECCTOYHbI, M Ha
3aCOJIEHHbIX TPYHTOBBHIX BOJAX HYMXHO CO3AaTh MPECHYIO BOA-
HYIO MOAYIIKY.

B cBsi3u ¢ TeM, 4TO BHITECHEHHE COJIEBOTO PacTBOpa M CTeKa-
HHe ero BHHU3 NPOUCXOAHT TOJNBKO MOCJE TOTO, KaK pacyeTHbIH
cJ10#f NoYBBl NPHOGPETAET BJAXKHOCTH, COOTBETCTBYIOILYIO TIpe-
JlelIbHOM (1ToJ1eBOH) BJIarOEMKOCTH €ro, lejaecoobpa3Ho Bripa-
XKaTh BeJIHUHHY NPOMBIBHON HOpMBI (V]) ¢ MOMOIIBIO 3TOTO I10Ka-
3atensi. Pacuer HOpMBI BOABI, HEOOXOAUMOH AJST TPOMBIBKH
NOYBH! 10 3aJaHHOH CTeNeHH ONpecHeHus (HanmpHMep, A0 colep-
kauug B Heil 0,1% coseil no Becy) npH yCJIOBUH, YTO NPOMBIB-
Hble BOABI MMEIOT OTTOK, MPOW3BOAAT Mo (opmy.Je:

Mupo.u:Wn. y—W+nWy. g,

rie Mypow— npoMbiBHast HopMa (B M2 Ha | ra);
W, s— npefienbHast BJlaroeMKOCTb NPOMBIBAEMOTO CJIOSI
noussl (B M* Ha | ra);
W — 3anac Boabl mepel MPOMBIBKOH B TOM Xe CJloe
nouBsl (B M® na | ra);
n — Ko3(hpUUHEeHT, 3aBUCAUMH OT KoJHuyecTBa CoJielt
B NOYBe M 33JaHHOH CTENEeHH ee ONpeCcHeHHS.
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ITpt  Hopme Boaw, paBuolt W, ,—W, noayuyeHHnlit
pacTBOp OCTaeTCs B IpejieslaX PacueTHOro CJjos MOYBbl, NPOUC-
XOIMT UL TMepepaclpeleseHue cojsell BHYTPH Hero. ITO
e “epacnpejelienye BbIpaxaeTcss B TOM, UTO HHXKHHE TOPH30H-
Thl PACUETHOTO CJI0S TOUBLI OOOTalLAIOTCS COJSIMH, & BepXHHe
YacTHUHO ocBofoxjaaioTcss OT codell. [lns  ocyuiecTBieHus
NIPOMBLIBKH 11€00XOAHM JOMOJHUTENbHBI 061eNM BoAbl (nWq. s).

Ecan ofneM Haxopsierocss B pacueTHOM CJ0e MOYBBl coJie-
BOTO P&CTBOPA COOTBETCTBYET BeJIHUHWHE NpeflesbHOH BiaroeM-
KOCTH, 1000f1 IONOMHUTeNbHBIH 001HeM BOAbLI OYJEeT BbITECHATb
3a NnpejeJibl PaCUeTHOrO CJ10ST MOYBHI TAKOH e 06beM COJNeBOro
pacTBopa pasjMYHOIl KOHUEHTPAaIUH.

KosgppunueHT n 171 NouB CUABHO 3aCONEHHBIX MOXeT ObiTb
NPUHAT B Npejenax ot 2 10 3, AJ¢ NOYB CPeJHe 3aCOeHHbIX —
or 1 no 2. JInsl yTOYHEHHbIX PacueTOB 3HAUYEHHe n yCTaHaBJIHU-
BAETCS ONbITHHIN TyTeM, IOCPEACTBOM MOCJIe10BaTe1bHOH OJauH
JIOTIOJIHUTEAbHbIX OOBEMOB MPOMbIBHOII BOJALI 10 NOJYYeHHUS
3aTaHHOTO COjJepXKaHusi coJel.

Pacuer npomMbIBHOH HOpMbI IIpH GeCCTOYHbIX TPYHTOBBIX
BOJAX HJH TPU OYeHb CJaboM HX OTTOKE, KOTAAa Ha COJIeHBIX
TPYHTOBKIX BOJaX CO3JaeTcsd NpecHas BoAHas NMOAYLIKA, [1POU3-
BoAHTCSl Mo Gopmyae, npeanoxensof M. d. Mysbiuykom:

Mupou=Wy. ,—W+ H=h 10 000,

rie Mypouw-— NpoMbIBHAS HopMa (B M? na 1 ra);
W, »— mpeleibHasi BJAaroeMKOCTb NPOMbBIBAEMOrO CJIOsI

(8 m® Ha 1 ra);

W — 3amac BOIbl Mepei NPOMBIBKOH B TOM e clloe
(8 M* Ha | raj; )

Il — rny6uHa 3ajneranus rpyHTOBbIX BOJ epef MPOMbIB-
Koil (B M);

fi — ponyctunasi rnyGHHA 3asieraHusl TPYHTOBLIX BOJ
BCKOpe MocJjle MPOMBLIBKH (B M);

Y — OTHOlllellle BHICOThI TNOAHATHSA YPOBHS TPYHTOBBIX
BOJ| K BBICOTE CJI0SI BOJbl, BLI3bIBAOLLEl MMOLHATHE
YPOBHS TPYHTOBLIX BOJ Ha 3Ty BHICOTY.

B 3ToM cilyuae MPOMBIBKH JOMKHBI TPOBOAUTLCSA 0e3 YXYA-
IIeHHsT THIPOreoJOrMYecKUX ycaoBii TeppuTtopun. Iloabem
TPYHTOBHIX BOJ 10CJe MPOMBIBOK He J0JIXKelH MpPeBHIaTh npe-
JeNIbHBIH pacueTHbId YPOBEHb, U CebCKOX03s1CTBEHHBIe PAabOThl
nocsie HPOMBIBOK JOJKHBI TPOBOAHTLCS CBOEBPeMeHHO, 0e3
3aJepXKKH, Ha BCell TEpPHTOPHM, BKJIUEHHOH B MJaH TMpoO-
MbIBOK.
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Benununny y, BXoasyo B GopMyJly NPOMBIBHOR HOPMbI,
OMpEeNeNAOT UCXOAS W3 MOPUCTOCTH W BJIAXKHOCTH MOYBBl Haj
rpYHTOBBIMH BoJaMH. Ilpu mpoMeIBKax 3acoJieHHBIX IMOYB IPO-
MbIBHASI BOJA, TOC/IE HACBIIIEHHUS 10 NpelesbHON BJIaroeMKOCTH
BCEro 3TOTO CJIOSi TMOUBLI, JOCTHTAET YPOBHSI TPYHTOBBIX BOX
¥ ToJ(HUMaeT ero. Tak Kak HaJ YPOBHEM IPYHTOBBIX BOJ UMeeTCS
B 3TO BpeMst KanuispHas Boja, TO CBOGOJHOH OT BOABI ABJSAET-
€Sl TOJBKO YacTb 06HEMA MOYBEHHBLIX MOP, B CHJY YEero BLICOTA
nogbeMa YPOBHSI TPYHTOBBIX BOJ B HECKOJBbKO Pa3 NpeBblllaeT
'BBICOTY BbI3BIBAIOLIETO 3TOT MOJBLEM CJOS BOJBL.

Ilnsi onpefeneHHsl BeJNHUYHMHBl Y KaK OTHOLIEHHS BBICOTHI
Mof’beMa YPOBHS TPYHTOBLIX BOJ K BBICOTE CJIOSI BOIBI, BBI3bI-
BAIOIIET0 5TOT MOJAbEM, HYIKHO 3HATh, CJeA0BaTesNbHO, OOLLYIO
MOPHCTOCTb U KAaMWJJISIPHYIO BJ2XKHOCTb NMOYBHI Haj yDOBHEM
rpyHToBBIX BoA. Torna BennunHa Y onpefeauTcs U3 (GopMyJibl:

__ 100
1= P ~Wian’

rie P — ofwas NOPUCTOCTb ONpefeJeHHOTO CJOsi MOYBbl HaJ
YPOBHEM I'DYHTOBBIX BOJl, BhIpayKE€HHAsI B NPOLEHTAX

OoT o6beMa TMOUBHI;
W xan— KanWJsApHas BJAXKHOCTb 3TOTO K€ CJOSI TOYBHI,
TaKXe BbIPaXKEHHAasi B NPOLEHTAX OT ofbeMa MOYBHI.

Onpenenenne o6uiell MOPUCTOCTH M KaNWIJISAPHOH Bjax«-
HOCTH MOYBBI HYXKHO CJeJlaTh OJIHOBPEMEHHO C OlNpefiesieHHeM
BBICOTBI M CKOPOCTH KAaNWJJISAPHOro MoAHsITUs Bojwl. [Ipu npo-
BeJleHHH 3THX ONpejie/leHHH HYXHO MOMHHUTb, YTO KaMHJJIAP-
Hasi BJIAXHOCTb JAHHOT'O CJIOA MOYBBI 3aBHCUT OT €0 MOJIoMXKe-
HHUSl HaJ YPOBHEM TPYHTOBBIX BOJ.

PanvoHanbHble pasMepnl MPOMBIBHLIX HOPM H3MEHSIIOTCS
B npefenax ot 2000 no 4000 m® B 3aBHCUMOCTH OT MeXxaHHue-
CKOTO COCTaBa M 3aWJIEHHOCTH NMOUYBBI. DPPEKTHBHOCTL BHIMbBI-
BaHHA coJeH XapaKTepH3yeTcsl JaHHBIMH, NpPHBEAEHHBIMU
B TaGaume 45.

[lnanuposka nons nepex npombiBKol. [leper mpoMbIBKOH
noJie o6s13aTeNbHO JOJIKHO ObITh ChjiaHHpoBaHo. IlnaHupoBka
NOBEPXHOCTH nons obecleydBaeT PaBHOMEPHOCTH Bhillenaqyu-
BaHH$Sl COJied, B JajibHeHllleM NpPU CNJAHHPOBAHHOH MOBEpX-
HOCTH TNOJfA YMEHBUIAIOTCS MOJUBHBbIE HOPMBI, YCTpaHsercs
NIecTPOTa B 3aCOJIEHNH, 00ECeYrBaeTCs PABHOMEPHOCTb YBJIaX-
HeHHMsl, YJy4YIIAOTCS YCJAOBHS PaGOThl MOUBOOGPAGATHIBAIOMMX
OpyAHH U YOOPOUHBIX MAIIHH.
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Ta6aunga 45

I'ay6uHa onpecHenus MOYBbl B 3aBUCHMOCTH OT NPOMBIBHOH HOpPMbI
npH Pa3iMYHOM MeXaHHYECKOM COCTaBe W Pa3sHOH CTeneHW
XJa0puaHO-cyabpaTHoro sacoaenus (M. ®. Mysbluyk)

IlpumMepinasi ry6HHa ONpPecHEeHHsl NMOYB (B CM)
IIponmuiB-
Hast JIerKuX CLeAHHX TSXKeNbIX
nopMa
(B M3 Ha cpente CHJIBHO cpefiHe CHJILHO cpeane CHJIBHO
1 ra) 34COJICH= | 3acoJieH- 3acogen- 3acoJieni- 3acoJieH- | 3acCoJsieH=
HBIX HBIX HBIX HBIX HbIX HBIX
2000 35 20 30 15 20 7
2400 45 25 35 20 25 10
2800 55 30 45 25 30 15
3200 65 35 55 30 35 20
3600 75 40 60 33 40 23
4000 90 45 70 35 45 25

[ToBepXHOCTb y4aCTKOB, HMEIOIIHX OTHOCHUTENbHO CIIOKOH-
HBIH MHKpopenbed ¢ HeGOJNBUIMMH MOBHILEHUSIMH M NOHHXKe-
HUSIMH B BH/le OCTAaTKOB MeJIKOH OpPOCHTEeNbHOH CeTH, BaJHKOB,
pasbeMHbIX 00po3J, HeOOoJbLINX NPOMOHH U YaJl, BHIpaBHHBAOT
nyTeM DPBIXJEHHs YM3eleM HAM nayroM. B cayuae Gosbluoit
3ajlepHesiocTd NMoYBY AUCKYIOT. [lepex poixJieHueM Bce MecTa
C OCTaTKaMH OpPOCHTENIbHbIX KaHaB pacrnaxuBaloT BCBal, a MecTa
C OCTaTKaMH BaJIMKOB — BpasBaJj; OTJeJbHble SIMbl 3aCHINAIOT
BPYYHYIO HJH KOHHOH Jonartoi. Ocramluiyecs: nocje BCIAILKH
U GOpOHOBAaHMS HeOOJMblIHE HEPOBHOCTH JIHKBHAMPYIOT CIJIOLI-
HbIM BEIpPABHUBAHHEM [10J1s1, HCNIOJB3Y ST /1S STOr0 KOHHYIO BOJIO-
Kylly (mepeBsIHHYIO paMy) WJIM cpefHeasuatcKyio Many. [lpu
HaJIMYUH PACCYUTAHHbIX HA TPAKTOPHYIO TATY BOJIOKYLU, NJjas
HHUPOBILUKOB, IpefilepoB, CKpenepoB H JAp., IJIaHHPOBKY cCle-
LyeT NpPOBOAUTb 3TUMH OPYAHMSMH.

[T1aHupoBOUHBIE paBOTHI JOJMKHBI TPOBOAUTLCS TAKHUM o6pa-
30M, YTOObl B MNpefienaXx IOJHUBHON KapTbl Obia obecneueHa
Hy>KHasi TOBEPXHOCTb He TOJBKO AJIS1 NMPOMBIBHBIX IOJNHBOB,
HO M /151 IOCJIEAAYIOMIMX YBJAXKHHTENbHbIX. B npefenax KapTol
JIONYCTHMbl W3MEHEHHUS YKJOHA KaK Mo ee AJHHe, TaK M 1O
HIHPHHE, HO 3TH U3MEeHEHHsT JOJKHbI ObiTh niaBHbiMH, O6pat-
Hble YKJOHBI, KaK IIpaBuao, He gonyckatorcs. [Ipy nnanupoBke
HeoOXOAUMO CJIEJUTb, YTOOb Ha MaJIOMOLIHBIX MOYBaX CPe3KH
6L, MO BO3MOXHOCTH, HeGonablnMH. IsyGokue cpeskH,
BCKPbIBaA TalieUHUKH, MOTYT 3HAYUTEJNbHO CHH3UTb ypOXKaH.
MecTa cpe3oK CrJIaHHPOBAHHOTO M0J151 0CJ€e NIPOMBIBOK JOJKHBI
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ObITb MepenaxaHbl U YJ0OpeHbl MOBLILIEHHBIMH J103aMH HABO3a
H MHHEpaJbHBIX YI0OpeHUH.

[Tocne 3aBeplueHUsi TNJIAHHUPOBOYHBIX paboT NJIOTHOCTH
IIOBEPXHOCTHOI'O CJ1OSI TIOYBBI CTAHOBUTCS BecbMa HepaBHOMep-
HOH: BCe MeCTa Cpe30K M IIPOXOJOB TPaKTOpa OKa3hIBAIOTCH
YIJIOTHEHHBIMH, @ MeCTa HACLIIOK — OYeHb pHIXJAbIMH. Eciu
Ha Takoe MoJle NYCTHTh INPOMBIBHYIO BOAY, TO 3(deKT npo-
MBIBKH OKaKeTCsl KpaliHe MecTPbIM M MaJjio YAOBJETBOPHTENb-
HbM. [ToaToMy nepes npoMbIBKO# MoJisi, MocJe ero NJIaHupOBKH,
NpPOBOASIT IMYOOKYIO YPaBHHUTEJNbHYIO BCHALIKY M MajioBaHHe
WM JlerKoe npuKatbiBaHHe. Takas MOATOTOBKa mossi obecne-
upBaeT GOJbLIYIO PaBHOMEPHOCTb NPOMBIBKH M 60JblIyi0 3¢-
(eKTUBHOCTb KaXJOro Ky6oMeTpa NpPOMLIBHOH BOJHI.

Pa36uBka moJisi Ha NPOMbIBHBIE JeJsiHKH. [lepes npoMbIBKOH
nosie pas6UBAalOT BallMKaMH Ha OTJeJIbHbIE IPOMBIBHBIE J€/STHKH
nowaapio go 0,2—0,25 ra Ha XOopolIo CNJIaHHPOBAHHBIX ydyacT-
kax # 0,0—0,1 ra — Ha HEJOCTATOYHO CHJIaHHPOBAHHBIX.
Banuku ycrpauBaloT crenyanbHbIM BaJHKOeNATENeM UK NY-
rom B aBa npoxoga. Bricora BanukoB 30 cM, LIMpHHA Yy OCHO-
Banust 60—80 cm. Pasmep mesiHOK 3aBUCHT OT YKJIOHA U BOJO-
NPOHULIAEMOCTH MOYBHLI: YeM GoJblle YKJIOH M BOJONPOHHIAe-
MOCTb, TeM MeHblie pasmep nensinik¥. PasHuua oTMeTOK B mpe-
Jellax JeNsiHKH He JOJIXKHA MpeBbllaTh 5 CM.

Ha cniandpoBaHHBIX ydYacTKax Je/isiHKH JeJaior, Mo BO3-
MOXHOCTH, NpsMoyrosbuoil ¢opmei. Illupuna ux 15—25 M,
nnvHa 50—70 m. Ilpu Hanuuuu Ha AesiHKe NSTEH NJOLIAALIO
He MeHee 100 M? ¢ 3acosieHHeM, pe3KO NPEBBILAIOIUM CTeleHhb
3aCOJIeHUsI OCTaJIbHOM MJIOMIAH, BOKPYT 3THX MNsiTeH YCTpPau-
BalOT JOMNOJIHUTE/NbHbIE BaJUKH JJisi [pPOBEJEHHs MPOMBIBKH
HAa 3THUX NsITHAX GOJBIIMMH HOPMAaMH,

Ha xaxayio fensiHKY BOAa JOJIXKHA MOAABATbCs HeNocpen-
CTBeHHO M3 opocuTess. Eciu e 3TO 0Ka3bBaeTcsi HEBO3MOX-
HBEIM, TO YCTPaMBalOT OK-aphbiK. Tpacca ok-apnika HameyaeTcs
TaK, UTOOB BO3MOXKHO Jiydlle o0GeCreydTb MPOMBIBKY IJIO-
wanok. s 3TOro UesiecooGpasHO YCTPamBaTb OK-apBIK
He CJIMIIKOM TJ1yGOKUM, HO wupokuM. IlllnpuHa no jHY MOxKeT
6uih npunsita 0,40—0,50 M, ray6una 0,30—0,40 M, oTKoCH —
OT MOJIOBHHHHIX O OJAMHOYHBIX. Ecau npu Takux pasmepax
OK-apblK HE JJaeT HY>KHOTO KOJIHYECTBA BOJbI, YTO MOXKET UMeTh
MeCTO MpPH MajiblX YKJIOHAX, TO pa3Mepbl ero yBeJHYHBAIOT.

Tposenenue npoMbIBOK. PaccuWTaHHyl0 AJs TPOMBIBKH
HOPMY BOJbI HeJb3sl BLUIMBATb Ha MoJe cpasy; ee cJelyeT pac-
NpeJe/iiTh Ha HECKONbKO MOJHBOB C NMepepbiBaMH MeXAY HHMH
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B HECKOJIbKO CYTOK (HampuMep, Ha JIerKMX MoyBax 1—2 CyToK,
Ha cpefHHX 2—3 CyTOK, Ha TsKeNblX 3—5 cyTok). IlepBhiid
MOJTUB NPOBOJAT U3 pacyeTa yBJaaxKHeHHUs cjosi nouBs 0—80 cm
unn 0—100 cm 1o npefiesbHOM BJ1aroeMKOCTH, MOCJ/eAYIome—
paBHBIMH TIOpuUMAMH, mpumepHo no 1000 M3 wa 1 ra. Taxkoi
crnoco6 NpoBeJeHHs] TPOMBIBOK NMO3BOJSET 3KOHOMHO H adek-
THBHO HCIIOJIb30BaTb INPOMBIBHYIO HOPMY: IlepBasi NOpPUHS
BOJbl PACTBOPUT CONH M OOYCJIOBHUT 3aMoO/NHEHUE COJIEBBIM pac-
TBOPOM KaNu/JSPHBIX MIOP B IPOMBIBAEMOM CJIO€ NOYBbI; TIOCJIe-
JIYIOIMNE NOPUHUSAMU NPOMBIBHBIX BOJ, COJIEBOHl pacTBOp BhITEC-
HsieTCs 3a Npefesibl NPOMBIBAEMOr0 /1051 nouBsl. Boxy Ha mpo-
MBIBaeMyio JeJsiHKY MNoJaloT O60JbllIOH MOJNHBHOH cCTpyeil,
yTo6b! OBICTPO 3aJUTb BCIO NTOBEPXHOCTb JensiHKH. [ns npen-
OTBpAalleHNsI pa3MblBa MOBEPXHOCTH MOYBLI MOCTYMammass Ha
JleJISIHKY BoJa nojaercs uepe3 2—3 BogoBbinycka. [Ipu Hannuuu
Ha MPOMbLIBAEMOM TMOJ€ CHJIbHO 3aCOJIEHHBIX MATEH PeKOMEH-.
IyeTcsi BeCTH TNpPOMBIBKH BheiGopoyHo. Ha mnonuBel Takux
nsTeH, NPOH3BOAHMBIE JO NPOMBIBKH OCHOBHOH 4YacTH MoJs,
MOXKHO M3pacXxoJoBaTh, B 3aBUCHMOCTH OT CTENEHH HX 3acoJe-
HUsI, HECKOJILKO NPOMBIBHBIX HOpM. Takas BbIGOpOUHAs Mpo-
MBIBKA MO3BOJIUT YMEHBIUUTh OOLIHH pa3Mep MPOMBIBHON HOPMbI
JUIST BCETO y4yacTKa, T. €. JacT HauBBICIIUH 3(PpdeKT nNpu yMeHb-
LIEeHHOH 3aTpaTte BOJHI.

B npejenax oOTAeNbHBIX YYacTKOB NPOMBIBKY NPOBOAAT
B COOTBETCTBHH C ycJoBHsIMH penbetha. HauuHnaior ee ¢ yuacr-
KOB, PacroJioKeHHbIX Ha MOBBIEHHBIX MeCTax, H, NMOCTENeHHO
onycKasich, 3aKaHUHBAIOT B MeCTaX NMoHHKeHHbIX. [Ipu pacuere
NPOMBIBHBIX HOPM ¥ BO3MOXXHOH BBICOTHl MOABEMA TPYHTOBBIX
BOJ| MOCJIe MPOMBIBKH A/ BEPXHHX YHacTKOB, MPOMBIBAEMbIX
B MepByIO ouepellb, HYXKHO YUHTHIBATH H BO3MOXHBIH MOLBEM
YpPOBHS TPYHTOBBIX BOJ| Ha HHM3KHUX yuacTkax. Ecau pacuer
U ONLIT NOKAa3blBAlOT, UTO NMPOMBbIBKA BEPXHHMX YYacCTKOB CO3-
JIlaeT HeJOMyCTHMOe MOATOMJIEeHHe M YTrpo3y 3acOJeHHsl HHXK-
HUX YYacTKOB, HEOOXOJHMO YCTPOMTb JApEeHaX<HO-KOJIJIEKTOp-
HYI0 CeTb, YCTPAHSIOILYI0 ONAacHOCTb MOBBILIEHHSI TPYHTOBBIX
BOJA B MOHIXKEHHBIX MecTax.

[1pu npomeIBKax Bojia He JOJKHA pa3vBaTbCsl U MOCTYNATh
Ha coceiHue nojs. He ciaeqyer Takxke AoNycKaTb lepesnBOB
¢ JIeJITHKH Ha JIRITHKY, TaK Kak 3TO HapyllaeT PaBHOMEpPHOCTb
npoMbIBOK. [103TOMY HYXHO CAEAHTb 3a TeM, UTOOBI BaJHKH,
orpaxjamiiye AeNsiHKH, He DPasMblBajHCh.

[TpoBepka 3((eKTHBHOCTH MPOMBIBKH NPOU3BOAHTCA: IO
BHEUIHUM 'TIPH3HAKaM TPOMBITOIO MHOJSsI; CocOOOM KauyecTBeH-
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HOTO XHMHUYECKOTO KOHTPOJS, T. €. 10 KAYeCTBEHHO OnpeaesieH-
HOMY COJlep2KaHHIO coslell B IPOMBITHIX CJIOSIX MOYBbLI; MO JHHA-
MHKe YPOBHSI 'PYHTOBBLIX BOJ.

[To BHelUIHUM MPU3HAKaM XOPOLIO NMPOMbITas MOuUBa Xapak-
TepU3yeTcs CAeAYIOMIMMU [TOKa3aTeasIMU: a) TEMHbBIH BET MOYBhI
nocJjie POMBIBKH MTOCTENIeHHO NePeXOJHUT B CBeT/Ibli, H OHA NPH-
ofpeTaeT KpacHOBaThil OTTeHOK; 6) npu o6paboTKe NnoyBa Kpo-
LIKTCS HA MeJKHe KOMOUYKH; B) M0YBAa CTAHOBUTCS MeHee BSI3KOH
(He mpunuNAaeT K HOraM) ¥ B MOMEHT CIeJOCTH NOKPbIBAETCS
CeThI0 MEJKHX TpEeIIHH.

Jlns KauecTBEHHOTO XHMHYECKOrO0 KOHTPOJs, KaK TOJbKO
CTAaHOBUTCS BO3MOXKHBIM XOJHUTb 110 NPOMBITOMY Y4acTKy, 6epyT
NouBeHHbIE 06pa3lbl B T€X K€ MeCTax W Ha TeX Ke IyOuHax,
rae Gpasuch 0Opa3ubl MOYBbLI Mepej] NMPOMBLIBKOH. 3areM H3
KaxJoro obpasiia OTBELIWBAIOT U KJaAyT B ctakaH 10 r 1nouBs,
npuauBaioT 50 MJ JUCTHIJMPOBAHHON BOJbI, THIATEJNbHO Nepe-
MeILHBAIOT CYCMEH3UI0 ¥ OThHILTPOBHIBAIOT 5—10 MJ BOgHOM
BBLITSDKKH B MpoOupKy. B monyueHHyIO CBeT/yi0 KUIKOCTb
npuauBaotT 5—10 kanenb 0,01 n pacTtBopa a30THOKHCJOTO
cepe6pa. Ecau npu 3ToM nosyuaercst rycroit Gesbiil TBOPOXKH-
CThIl 0caZioK (GLICTPO TEeMHEIOMMH Ha CBeTy), 3TO O3Hauaer,
YTO XJIOPUCTHIX CoJiell B JAaHHOM CJloe MOYBhLI elle MHOTO U Mpo-
MBLIBKa ellle HejocTaTouHa. [1pu Xopoillo npoBefieHHO NPOMBIB-
Ke BOJHAas BBITSXKKA rocje Npobbl a30THOKHCIBIM CepeGpoM
OCTaeTCsl COBEPUIEHHO NMPO3PayHOil UMM YyThb 3aMETHO MYTHeeT
0e3 BLINaJeHHs OCajKa.

ArpoTexHuuyeckne MeponpHATHS HA NPOMBITHIX MO4YBaX.
[Tocnie npoBefeHHs NPOMBIBOK AJISl 3aKpelJieHHs ONPeCHUTeNb-
Horo adghekTa AoMKHA ObITh OCYLIECTBJAEHA CHCTEMA arpOTEXHH-
YeCKHX MeponpusTHii, Haubojee MOJHO OTBedawias Tpebo-
BaHUSIM MHHHMaJbLHOTO HCIApPeHHsT C MOBEPXHOCTH INOYBHI
U CO3JAHHI0 YCJIOBHH, NPENSTCTBYIOIHX TMOABEMY YPOBHSA
TPYHTOBBIX BOJ ¥ BOCCTAHOBJIEHHIO KaMUJJISIPHBIX TOKOB K IMO-
BEPXHOCTH MOYBHI.

HewmensneHHo nocje HAacTyNJeHHs CIeJOCTH IOBEPXHOCT-
HOTO CJ1Os1 IOYBHI CJle/lyeT 3a60poHOBaTh U pacrnaxaTh BaJHKH,
3achINaTh OK-apbIKH, pacnpelesuTb MO TOJI0 OpraHHyecKHe
4 MHHepaJbHble yao6penus. Ilpu HepaBHOMEPHOM BHICHIXaHHH
NPOMBITOrO NoJist GOpPOHOBaHHWE MPOBOAUTCS BLIGOPOUHO, MO
Mepe BhICBIXaHHSI OTAeNbHBIX ydacTkoB. llenb 6opoHOBaHHA —
3aIUTHTb TIOYBY OT UCMapeHHs Pa3phIXJEHHLIM CJIOeM, BhINOJ-
HAICIUM poJib MyJbuu. [locne 6opoHoBaHHSI MPOBOAAT Mpen-
noceBHy0 00padoOTKy NoYBbl 4M3eseM. Ha TsaxKenbiXx W CHIbHO
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3acoJieHHbIX B MIPOIJIOM yYacTKax repejl caMbiM NOCEBOM TaKYIO
00paboTKy NOBTOPSIOT, NPUMEHsIST A/l 3TOTO MJAYTI U YH3eJb.
O6paboTka MouBbl B TOM H JPYTOM cjydae COMPOBOXKAAETCS
6opoHoBanueM. Cyl1eCTBeHHBIM 3J1eMEHTOM NpeAnoceBHOH obpa-
OOTKH SBJISIETCS TaKKe MaJjloBaHUe.

MunepanbHele yroOpeHHs -Ha TPOMBITHIX MJIOMIAASX PEKO-
MeHAYyeTcsl BHOCUTb JU(depeHIHPOBAHHO, YTOOH He YBeJIHYH-
BaTb 3HAUHTENbHO KOHUEHTPAUMH coJiell B KOpHeoOHTaeMOoM
cjoe nouBel — f0 noceBa 30—40% u B mepuox BereTaunu
(8 Tpu npuema) 60—70% npuHsATOH HOPMBI YIOGPEHHH.

Ha cusnbHO 3acojleHHBIX MOYBaX, rJie NMPOMBIBKH B MepBHIi
TOZ JaloT onpecHeHue cyaos ray6uHoit Bcero B 20—30 cM, 1ede-
CcOo00pa3HO MPOMBITOE TMOJie 3aHATh SUMEHeM, KaK KYJbTYpoi
CpaBHMTENbHO coseycToiiunBoil. [locsie CHATHA siUMeHs CJe-
JyeT MPOH3BECTH JYIIEHHe CTEPHH H cJeJarb J0OABOUHYIO
NJIaHUPOBKY JJd TocJefylomell NMpPOMBIBKM B OCeHHe-3UMHHUH
nepuon. Ha xopowo npoMuIThIX 3eMIaX HauGosee KeaateslbHa
KYJIbTYPa JIIOLEPHbl, CIOCOGCTBYIOLIAs YMeHbIIEHHIO HCTIapeHHU T
C TMOBEPXHOCTH MOYBBI, CHHKEHHMIO YPOBHSI TPYHTOBHIX BOJ H
yJyYllleHHI0 BOAHO-(PH3NYECKUX CBOICTB NouBbl. s ayuiiero
pa3BUTHS JIOLEPHB He0OXOAHMO O0OeCneuuTb NPaBUIbHBIN yXOJ,
3a Heff, NPOBOAWTb 4YacTHUHbIE BHIOOPOUYHLIE NPOMBIBKH Ha
JIIoLlepHe NepBOro rojfia ¥ NMOBTOPHbIE MOJCEBBI HA H3PeXeHHbIX
MecCTaX, YTOOBl AOBECTH TYCTOTY CTOSIHHSI [0 HOPMaJjbHOH
(500—600 crebneit Ha 1 m2).

Jlast JionepHsl MepBOTO T'ofa MPH ONpPeCHEeHWH MOYBHI NTPO-
MBIBKaMH Ha ray6uny 50—70 cM pekoMeHIyeTcs rocje BTOPOro
yKoca MPOBOAUTb NOJHUBbI HECKOJBKO YBeJHUeHHBIMH HOPMaMH,
nputasnas 400—500 M® Ha | ra K TOMY KOJMYeCTBY BOJbI, KOTO-
poro HefocTaeT AO MNpelleJbHOH BJaroeMKocTH nousbl. [Ipu
OMpecHeHUH »Ke MOUBHl NpoMbiBKaMH Ha raybuny 30—40 cm
MOJIMBBI yBeNIMYEeHHOH HOPMOH JaioT B GoJlee paHHHE CPOKH —
B Mae—HIOHe.

Ilpun BO3fe/BIBAHUHM HA MPOMBITHIX 3eMJSIX XJOMUaTHHKA
BaXKeH PaHHHI MOCEB, NOKA B BEPXHHUX CJOSX MOUBBLI COAEpPIKa-
HUe cosleli He3HauuTeJbHO. B TakoM ciyyae ceMeHa CMOTYT
XOPOLIO NPOPacTH, AaB HOpMaJbHbie BCXOABI, H 10 HACTYIJIEHHUS
JKapKHX JHefl pacTeHHs OKPENHYT M XOPOLIO pPa3oBbIOTCH.
Cnenyer npuMeHsTb 3arylleHHbIE TTOCEBH XJIONYaTHHKA, UTOODI
pAAKH OBICTpEE COMKHYJHCH W CO3[any Jyulllee 3aTeHeHHe
TIOBEPXHOCTU NMOYBLI. B Gopnbe 3a paHHHe H APYXKHble BCXOIbI
NPUMEHSIIOT 3aCHINKY PsJOB NOCeBa CJI0eM MepelpeBllero Ha-
BO3a MJIH HABO3a C MECKOM; B MeCTaX C pa3pexKeHHbIMH BCXO-
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JaMd  JIeJIaloT TIOCeB MJH Tepeca)kMBaiOT TyJAa pacTeHHs
U3 3aTyIEHHbIX PSAKOB.

KyabTuBamuio u KeTMeHeBaHHe NPOBOAAT B CTPOTrOH yBsi3Ke
C BBINAJAIOMMMH OCaJKaMU H BereTallHOHHbIMH [OJHBaMH,
He JlonycKas MOosiBJeHHsI KOPKH U NepecylIMBaHUA ToJs rocie
nonuBoB. Ha HeflocTaTOUHO NPOMBITBHIX OYBAX, IJle ONpecHeHHe
3aXBaTbiBaeT TOJbKO BepXIlMe TOPH3OHTHl, DPEKOMEHAYeTCH
ISl TIOAJepXKaHHsI KOHLEHTPAlMK cosel, KOTopas He BpejuT
HOPMaJbHOMY Pa3BHUTHIO XJIOMYATHHKA, YBEJHUYHTb YHCJIO
NOJMBOB MO CPAaBHEHHUIO C MPUHATHIM HA He3aCOJeHHBIX MoYBax
Ha 1—2 nojuBa U He AONYCKaTh HCCYLIEHHSI KOPHeOGHTaEMOTO
cJ10s1, TIPOBOJASL MeXAypsAHble 06paboTKH.

MenopaTuBHble MepONpPUSITUST HA NPOMBIBAEMBIX MJIOIA-
aax. Ha nyomajnsx, noaBepraiouuxcs NPOMbIBHBIM I10JHBAM,
B LeJsIX NpefoXpaHeHHs 3THX NJouwafefl oT BTOPHUHOTO 3aco-
JIeHHs] HeOOXOAHMO CJeJUTh 3a YPOBHEM I'DYHTOBBIX BOJ H OCY-
IECTBJASITh 3KCIJyaTaUWMOHHbIE MeJHOpaTHBHbBIE Meponpud-
THs1, O6eCrieulBaioOllHe HOpPMaJbHOE COCTOSIHHE 3THX 3eMelb.

K OCHOBHbIM MeponpHATHSIM TaKOTO poOjia OTHOCSTCH:
1) cBoeBpeMeHHOe NPOBEJEHHE TONHBOB YCTAHOBJEHHBIMH HOP-
MaMH, KOTOpble HH NPH KaKHX OOCTOSITENIbCTBAX He JOJKHDLI
npeBhBILATLCS; 2) NpaBUJbHAs OPTaHHU3alMsl OPOLUEHHS C MpH-
MeHeHHeM panloHaJbHOH TEeXHHKW IOJHBA, B YaCTHOCTH MPO-
BeJleHHe MOJHBOB no Gopo3jaMm 6e3 cOpoca; 3) coburoieHue
B X0351/iCTBaX OYePeJHOCTH MOJMBOB MoJiell U KapT 06paboTKH;
4) naaHUupoBKa mJoluajieii; 5) cBoeBpeMeHHasi ¥ MpaBHJIbHAS
NOJArOTOBKA NoJiel K MoNHBY; 6) cBoeBpeMeHHoe U NpaBH/IbHOE
NpoBefleHHe NOCJENONHBHBIX 00paboTOK; 7) NpaBUJIbHOE YCTPOK-
CTBO MeJIKOH ceTH; 8) mpuMeHeHyWe B KaHa/lax aHTHOUIbTPA-
LHOHHBbIX MeponpusTuii; 9) ynopsuoueHue noceBos puca; 10) op-
raHu3alys CHCTEMaTHYECKOTO KOHTPOJIS 32 BOJHBIM ¥ COJIEBBIM
pexKUMOM MpOMBLITHIX 3eMesib; 11) BcemepHas GopbnbGa 3a Bbl-
COKHMH Ypoxall Ha OCHOBe MpPAaBHJBHOIO IpPHMEHEHHS Mepo-
NpusTHH arpoTeXHUUECKOro KOMILJIeKca.



F'nmasa XII
HUCCJIEJOBAHHUE TOP®SsIHbIX IMOYB

XAPAKTEPUCTHKA BOJIOT U BUAOB TOPPA

TopsiHbie mouBel 06pa3yioTcs B mpolecce GOJOTHOTO THMA
nouBOOOpPa30OBaHHS U3 POAYKTOB HENOJHOTO Pa3JioxeHHs 60JO0T-
HblX PacTeHHH B YCJOBUSIX H3OLITOUHOH BJIAXKHOCTH H HeJOC-
TaTka Bo3Ayxa. B pesysabTare 3Toro mnpouecca Ha IOBepX-
HOCTH MOuBbl Haxanjausaercss Topd. Iasi TOp(SIHBIX MOUB,
KpOMe HaKOIIeHHS PACTUTEbHBIX OCTATKOB, XapaKTepHO HaJil-
Yy{e BOCCTAHOBHUTEJbHBLIX IPOLECCOB, B CHJIY KOTOPHIX B MOUBE
oOpasyoTcsl Pas/inuHble GopMbl 3aKUCHBIX coeauHeHuil. B 3apu-
CHMOCTH OT MOIILHOCTH OTJIOXKeHHOro Topda, THIA BOAHOTO
nutauus 6o/10Ta, TAE 3TOT TOP( OTIarajncs, CTelleHH pasJoxKe-
HUS TOPGDAHONR MacChl, GOJNOTHLIE MOYBLI Pa3AeISIOTCS 11 OUBBI
TopbsaHbie, TophbsiHO-TeperHoHhHBE, TODP-
bAaHO-TJdeeBbe U TOPOPAHUCTO-TJEEeBHE.
K TopdhsiHbIM OTHOCSITCS MOYBBI C MOIIHOCTBIO TOPQPAHOrO CJI0SI
Gostee 0,5 M ¥ cTeneHbio passoxenus Topha 10 35% ; xk TopdsiHo-
NeperHofiHbiM — MOYBBl C MOIIHOCTBIO TOpdha Gomee 0,5 M
M cTeneHblo pasnoxeHds cBoile 35%. TopdsiHble MOYBHI MO
MOILHOCTH TOPMSHOrO CJIOS pasfelsioTcss Ha MaJOMOIHbIE
npu raybuxe topgpa or 0,5 mo 1,0 M, cpejiHe-MouiHbEe OpH’
riy6use Topda ot 1,0 10 2,0 M 1 MolrHbe ¢ 3aneralneM Topda
6osee 2 M.

[TouBnl ¢ TomuuHOi TOpdhsiHoro Cost ot 25 10 50 cM OTHO-
CATCA K TOP(YAHO-TIeeBbIM U NIPU MOIIHOCTH TOpda oT 5 10 25 cM
K Top(psiHUCTO-IIeeBbIM. Kampaas GosoTHaa mouBeHHas pasHo-
BHAHOCTL, B 3aBUCHMOCTH OT THNA GOJIOTHOrO NouBooGpasoBa-
TEe/IbHOTO NPolecca, XapakTepUsyeTcsl Ha3BaHUeM THIa GoJsoTa,
rje 3TH nousbl ofpasoBaiuchk. Hanpumep, mousa ¢ HH3HHHOTO
60s0Ta C MOLLHOCTBIO Topda B 1,5 M, CTeNeHbIO Pa3JOKeHUS
ero no 357 Oyjer HasbBaThbcsa TOPGSIHAA CpeJHeMOlHAs
HU3UHHAs; No4Ba C BepXoBoro 6osiora ¢ 3ajexbio Topda 3 M,
CTeNMeHbIO pasyoxkeHUuss 10 35% O6yHeT HMeHOBATbCS — TOP-
dsiHast MollHasi BepxoBasi U T. A.
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OGpa3oBanne M pa3sBuTHE GOJOT M BMAOB TOpda

Bonora ofpasyiorcsi TpeMsi OCHOBHBIMH criocoGamu: 1) mpu
3apacTaHHU O3ep U peK, 2) B pe3yJbTare pa3BUTHs OOJOTHbIX
pacTeHHil B yCJ0BUSIX U30bITKA BJard B noiiMax pek, 3) nmyteM
3BOJIOLUU eJJMHOTO MOYBOOOPA30BATENbHOIO Ipolecca Ha Mo-
BLIIIEHHBIX 3JleMeHTaX pesbeda CTpaHbl, B pe3yJsbTare KOTO-
poro pacTeHusi, BO3LeHCTBYs Ha NOYBY, CO3JAIOT YCJOBHS JJis
HAaKOIJIeHHsl OPraHUYeCKOro BelleCTBA Ha MOBEPXHOCTH MOUBHI.
ITOT Npouecc yCUINBaeTCsl U NPUBOAUT KO BCE NPOrPECCHPYIO-
[eMy HaKOMJIEHHIO Topda HA TOBEPXHOCTH CYIUH.

Bce Gonora paszensnioTcsi Ha TPU THNA: H U 3 M H H Bl €,
nepexoAHbe U BepXOBHE,

Husuuuble 60s0Ta pa3BUBAIOTCH B MOHUMEHUSAX pebeda:
B NoliMax pek, B BOAOPa3JelbHbIX KOTJIOBHHAX, HHXKHHX 4acTAX
CKJIOHOB, U HMEIOT [1PeUMYIIIeCTBEHHO MJIOCKYIO NOBEPXHCCTh.

Husnuuele Gonora Bcerga obpasyloTcsi B YCJIOBHsIX Gora-
TOTO TPYHTOBOTO MJHU HaAMBIBHOI'O BOJHOTO MHUTaHMs, Korja
BOJbl, NHTAIOIHe GONOTHYIO PACTHTENbHOCTD, COAEPIKAT 3HAUH-
TeJIbHble KOJMYeCTBa 30JIbHOH NMUIIKH pacTeHHH. PacTuTenbHbIH
NOKPOB HU3HHHBIX G6OJIOT OTJHYaeTcss 6OraTcTBOM CBOEro
cocraBa. B napeBecHOM spyce BCTpeyaloTCAa oOJbXa 4YepHad,
Oepe3a myuucrasi; U3 KyCTapHHKOB — HBBI, KDYIIHIia, uepe-
Myxa, pabuxa. B TpaBsHOM sipyce pacnpocTpaHeHbl TPOCT-
HUK, OCOKH, XBOII, TaBoJira, BaxTa, cabeJlbHHK U JpyTHe pacTe-
HHsI. MOXOBOIH NMOKPOB COCTOMT TJ1aBHBIM O6Pa3oM K3 THIIHO-
BbIX MXO0B. Iuorma BcTpeuaroTcss M HekoTophle carHoBble
(Hu3uHHbIE) MXH. Topdbl HUBHHHBIX 60JOT UMEIOT MOBLILIEHHYIO
30/IbHOCTb M 00J1aJal0T HeHTPaJbHOH MM clabOKHC/IOH peak-
nvef.

[lepexonuble Gosota 0GpasyloTcss B YCJAOBHSIX GeLHOTO
TPYHTOBOTO MUTaHUs, OOBIYHO HA OTJOXKEHHSIX TOPPOB HH3MH-
HOTO THMNA, KOrja IMOBEPXHOCTb HApaCTAIOWEro HH3HHHOTO
Topda MOAHHUMAETCsi Bhlllle YPOBHSI OOBOLHSIIOMIUX €T0 T'PYHTO-
BbIX BOJ M YCJOBHSI MHUHEpPaJbHOTO NMHUTAHUSA PacTeHHH yXYA-
HIAIOTCS.

PacTHTenbHBIl NOKPOB MNEePEeXOAHBIX OOJOT COCTOHT Kak
U3 npeacTaBUTeNell Gopbl HU3UHHBIX OOJOT, TaK H BEPXOBBIX,
B UHCJie KOTOpbIX HanboJjiee pacnpocTpaHeHbl: MYIIHILA, HIeHX-
1lepusl U BepXOBble charHoBbie MXH. Topdbl nepeXofHbIX 6ONOT
HMEIOT TIOHHXKEHHYIO 30JIbHOCTb H CJaBOKHCJAYIO peaklHio.

BepxoBrle Gojiota o00pa3yloTcsi B YCJIOBHAX OOGBOAHEHHS
¢J1a60 MHHepaJH30BAHHBIMH aTMOC(epHBIMH BOAAMH, OOGLIYHO
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Ha TMOBHINEHHBIX 3JeMeHTaX pesbeda. 1luBepXHOCTL BepXOBbLIX
GosioT 06LIYHO BHMYKAasfA. PacTuTesbHBI NOKPOB BEPXOBBIX
6os10T GeftHbiii. JIpeBeCHbIH IPYC COCTOMT B OCHOBHOM H3 COCHBI.
BoJibiioe pacnpocTpaHeHHe MMEIT MOJYKYCTapHHUKH: 6arynib-
HHK, Kaccaujpa, nojbes, KJoKsa. B TpaBsiHOM noKpoBe BCTpe-
YaloTCSl MYIIMLA OXHOKOJNOCKOBAsi, OYePeTHUK M HEKOTOpble
BuAn ocoK. CdarHoBble MXH 006pasyioT CIJOWIHOH MOXOBOH
nokpoB. Topdbl BepXxoBeIX GOJOT XapaKTEPU3YIOTCS TOHUKEH-
HO#l 30/IbHOCTBIO U CHJILHOKHCJION peakiueii.

B coorBercTBMHM € BHENEHHBIMH TIpynnamu 60JOT Bce
TOp(L pasjgessiloTCs Ha TPH THNA: HU3 M HHBLH, mepe-
XOAHBA WU BepxoBoH B nperenax kaxporo tuna
BbieJIEHbl TIOATHOB: JEeCHOH, J1eCOoO-TONSAHOH H
TON s HOH. B nopgrunax BolieneHsl TPYNNbl, KOTOPbE pas-
JeNsioTcss Ha BuAbl. BuA Topda ycraHaBIMBaeTcs Ha OCHOBA-
HUM aHa/u3a ero GOTaHMYeCKOTro COCTaBa U MPOILEHTHOI'O COOT-
HOILIEHHS1 COCTaBJSIIOIIUX €ro pacreHuii-ropgoodpasoBaresiel.

Konka mypgoB Ha 6omotax ¢ GIU3KHMM 3ajleraHueM TpYH-
TOBBIX BOJ M HX MOPGOJOrddecKoe ONHUCAHHE INPOH3BOAATCS
C HenpephBHBHIM OTJHMBOM BOAHL. [ 3TOro y 3ajHell CTeHKH
wypda penaercss yraybJeHde, Kyla cobupaercsl BOJAa, BhbiTe-
Kaomias U3 CTeHoK wypda, U OTKauWBaercs.

Ilpu onucaHuu TOP(AHBIX NOYB B I0JEBOM XKYypHaje OTMe-
yaercsi GOTaHMUeCKHi coctaB Topda, CTeNeHb PasNoKeHHd,
3ajleraHie YpPOBHSI TPYHTOBBLIX BOJ, XapakKTep BOJHOT® NHUTa-
HUS GoJIoTa U APYrHe XapakTepHble OCOGEHHOCTH UM NPHU3HAKH
Mo4B GOJNIOTHOrO THIA MNOYBOOGPA30OBAHUSA.

Jlaist mpuMepa NpUBOAMM OMHCAHHE OJHOTO MOYBEHHOIrOo pa3pesa Ha
Gonore Koctuno Cnacckoro pailona Psisanckoff o6sacTi, pacnoJioXeH-
HOTO Ha 3eMJIsiX Kosxo3a «KpacHoe moJsie» B cene EmenbsiHoBKe.

Penbed— paBHHHHBIH cO cnaGo BHIPAaXKEHHBIMH MeCYaHBIMH
NoBbILIEHUSIMHE; MHKPopesbed caGo BHIPaXK€H OCOKOBBIMH KOUKaMH.

TlonoxeHne pazape3a OTHOCHTENBHO pDeabe
¢ a — paspe3 pacnosoxen B noiime p. Kewnu.

Y ronbe— HeocyumieHHOe GOJIOTO, HCMOJb3yeMOe KaK CEHOKOC.

PacrtutenbHocTb— ocoka OyToibuaTtasi, OCOKa OOBIK-
HOBEHHasl, OCOKa JepHUcTas, JYTOBUK JAEPHHCTHIH, MATIHK JYTOBOH,
XBOIIL TOMSIHOI, JIOTHK GOJIOTHBIH, 3Be3quaTka 6oJI0THAsA, MTa aBCTPHil-
cKas.

MartepunHcKas W mnojpcTuHJalomas MOpoOJa—
ravHa.

Fny6una mnosineHus rpyHTOBOH BOABI M YCTAHOBHBIIEroCs ee
ypoBH — 63 cM.

XapakTep BOJHOTO TNHTAaHUsA— GOJOTO 3anu-
Baetrcsi mosaniMi Bojamu p. Kemun. MMeet rpyHTOoBOE muTaHme u cna6o
BbIPaKeHHOe JesIoBHalbHOe.
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Onucanne paspesa. Topusour 0—7 cm. Jepuuna 6ypo-
KODUYHEBOrO 1lBeTa, CJOXEHHast KOPDHSMH OCOK, CHJBHO BJaXHas,
ynaotHeHHas. [lepexon K chaefylomeMy TOPH3OHTY 3aMeTHLIM.

Fopusout 7—I19 ¢ M. Topd ocokOBO-TPaBSIHHCTHIH, CTeNeHb
pasnoxenus 40%, O6ypo-uepHbIH, CHJIBHO BJAaXKHbIM, YMJOTHEHHBIH
cnJjioilb NpoHU3aH KopHsiMu. [lo xofaM kopHeil 3aMeTHo 6ypoe mpokKpa-
LIHBaHHE OKHCbIO Keje3a. B BepxHell yacTH TOPH30HTAa BCTpevaercs
Topdsinas 3oqa. [lepexon K chaepyioueMy rOpHM30OHTY 3aMETHBIM.

Fopusout 19—41 c M. Topd TpaBsiHHCTO-OCOKOBEIN, CTelecHb
pasnoxenust 50%, CHJIBHO MHMHepPaNH30BAHHBIN, YepHOro msera ¢ 6y-
pBIMH MSITHAMH, CHJAbHO BJAXKHBIH, KOMKOBATO-3€PHHCTON CTPYKTYPHI,
cnab0 yNnJoTHeHHbll, NpoHu3aH KopHsiMu. C ray6uusl 32 cm 3ajeraer
CnJIOLWIHAs MPOCJoiiKa BUBHAHHTA MOLLHOCTbIO 2—3 cM. [Tepexon k cae-
AylomeMy rOpH30HTY 3aMeTHBIH.

FopusaoHTt 41 —56 ¢ M. Topd TpaBsIHHUCTO-BAXTOBO-TPOCTHHU-
KOBBIl, CT2MeHb pasjioxeHust 35%, TeMHO-OypOro 1Bera, CHJALHO BJlaXK-
Hbllf, YMJOTHCHHBHIH, cjnabo NMPOHH3aH KOPHAMH. BeTpeualotes octaTku
ApeBecHHbI, COXPaHHBLIME CTPYKTYpy, kopa Gepesnl. Ilepexox k cue-
IylouieMy TFOPH3OHTY 3aMeTHbIf.

Fopunsout 56—93 cm. Topd ApeBecHO-TPABSHHCTO-TPOCTHH-
KOBBI, cTemeHb pasjoxenus 35%, Oypo-uepHOro upera, MOKpHIH,
3HAYUTENbHO YIJIOTHEHHBbIH, c1a6o NMpoHM3aH KOpHsMH. Berpeuarotes
KopHepHILa GOJIOTHBIX pacTeHHil, OCTAaTKH JApeBeCHHBbl, COXPAaHHBLIHE
cTpyKTypy. Ilepexon K chaepylolieMy TODH3OHTY NOCTeleHHbIH.

Fopusoutr 93—200 cM. Topd ApeBeCHO-TPOCTHHKORMII,
crTeneHb pasjoxenus 40%, Gypo-uepHoro mpera B cjaoe 93—150 cm
n Gypo-kopiuHeBoro — B cjoe 150—200 cM, MOKpHIH, 3HauMTeJNbHO
YNJIOTHEHHbIH, cnabo NMPOHHM3aH KOPHsSMH. Bcerpewalorcs octaTku Ape-
BECHHbl, COXPaHHBLIME CTPYKTYPY, KOPpHeBHIAa GOJIOTHBIX pacTCHHI.
ITepexon K caenylouieMy rOPH3OHTY 3aMeTHBI.

Fopuszout 200—348 cM. Topd BaxTOBHIH, CTeNeHb Pa3oKe-
Hust 35%, uepHo-6yporo upera, MOKpbIH, ynJaoTHeHHel. Ilepexon
K CJefyIoueMy TOPH30HTY pPe3KHH.

Fopusaout 348—402 cM. 'iuHa cepo-cu3oro iBera, KHH3Y
onecuaHeHHas.

Fopnaonr 402—433 cm. Ilecok Menkuii cepo-cnsoro Isera,
BOJIOHACHIIEHHBIH.

Haspanne nousbl — neperHoitHo-topdsiHas, MoufHasi, MOACTHJAC-
Masi TJIHHOM.

borannueckuii anaaus Topda

Borannveckuil aHajaus Topa NpoBOAAT MOJL MHKPOCKOIOM
npu yBennuenun B 100—150 pas. [Ins ananusa topd ocBoGo-
KJAIOT OT T'yMyca MyTeM OTMYYHBaHHs ero BojoH. OTMyuuBa-
HHE MPOBONSIT HA CHTAX C OTBepCTHsAMHM Auamerpom 1,0 uau
0,25 MM, B 3aBHCHMOCTH OT CTelleHH pasnoxeHHs Topda (Mpu
CHJIbHO pa3jioxuBiieMcs Topde Gepercsl MEHbUIMH AHAMETD CH-
Ta, IpU c1a6o pasyoxusleMcsi—Ooabuinit). Topd npoMbiBaioT
JI0 TeX TOp, MOKa uepe3 Hero He GyJAeT MPOXOAUTL YHCTAS BOJIA.

257



Ecnn B Topde HMeeTCsl MpUMeCh MeCKa WJW TJIMHBL, TO UX -
nepejl NpOMbIBAHHEM, OTAeNsiOT. i 3Toro Topd NoMelaroT
B KPHCTaJJIM3aTOp, KOTOPHII HAamoOMHAIOT MOYTH A0 KpaeB
BOJIOH, U NepeMelIUBAIOT NMajbuaMy. 3aTeM, I0cje MHHYTHOTO
OTCTauWBaHHs, TOPMAHYIO Maccy MNepeHOCST (OCTOPOXKHO) Ha
CHTO; MECOK H Jpyrue MHHepaJbHble IPUMECH OCTAIOTCS HA JiHe
KpucTasnausaropa.

He6osbiioe KOMH4eCTBO NMPOMBITOTO TOpda MHUHUETOM Mepe-
HOCAT Ha NpelIMETHOe CTeKJIO MHKpOcKona pa3MepoM 63X 9 uiau
4,5X12 cM. [IpunuBalOT Ha CTEKJO HECKOJNBKO Kareslb BOABI
1 Topd pacnpelensioT paBHOMEPHO MO BceMy CcTeKay. MeaneHHo
nepemelas NpeAMeTHOe CTEKJO M TIATENbHO NpocMaTpuBas
€ro, OnpejesIAloT PacTeHHs, OCTATKH KOTOPBIX CJlarailT HccJe-
JyeMbli oOpa3ell, ¥ 3anUChIBAIOT B XKYypHaJ.

OcTaTtky pacTeHuil, BHJUMble NOA MHUKPOCKOIOM, CPaBHH-
BalOT C H300paX{eHHBHIMH Ha pHUCYHKe 00pasnaMH pacTeHHH.
CooTHoweHe raaBHefnx TopdoobpasoBaTesell ycTaHaBIH-
BaeTCs TIJIa30MEDHO M BbIpa)kaeTcsl B NPOLEHTAX C OKpyTJe-
HHeM JO [ATH.

Kaxapiii obpasel Topda npocMaTpuBaeTcsi He MeHee ueM
B JBYKpaTHOH noBTopHOCcTH. Haspauue topda fgaior no npeod-
JIaJlalo UM PacTHTENbHbIM OCTAaTKaM, Ha JAOJIO KOTOPbIX MNpH-
xouutes 20% u Gonee. I1pu sToM npeobaapaiomuil Toppoobpa-
30Baresib B Ha3BaHHWU CTABUTCH Ha IOCJeJHee MeCTO.

Il pumep. INpn ananuse noj MUKPOCKONOM YCTAHOBJEHO cJle-
Aylolee COOTHOIEHHE MeX1y PacTeHHsIMH-TOpGoo6pazoBaTessiMu: 0COKa
45Y%, runmuym 30%, npesecunie octatku 20%, TpocTHuk 5%, HasBaHue
TOpda—«1PEBECHO-THITHOBO-OCOKOBbIHY.

Onpelenenne 6oTaHHueckoro cocrasa Topda cyxux o6pasuos npo-
BOAAT MYTCM HX IMPeABapHTeNbHOI0 MeXaHHUYECKOTO pa3MesibuyeHHs
H KHNSIYEHUsT TOPQSIHON MacChl O TeX MOp, NOKA OHA He CTaHeT MATKOH.
CusbHO nepecyineHHble 06pa3lbl B LesX YCKOPEHHUs OnpeleseHus pas-
MauUBalOT HAM KUMSTAT B 10—25-NpOLUEHTHOM pacTBOpe €IKOro Kaju
unan Hatpa. Ho TouHOCTb onmpejeneHusi ¢ MPUMeHEHHWeM Liesouell Mpu
9TOM yMeHbIIaeTcs.

Tun Topda ycTaHaBAHBAIOT TaKXKe C TOMOIIBbI0 MHKPOCKONA,
NoMb3ysACh CJAEAYIOUIUM ONpefeuTeseM,

Onpepesmurens Tunos Tophpa (no WM. E. BesnokonbitoBy).
1. OcraTkn HU3HHHBIX PacTeHHH COCTABASAIOT He MeHee 95% or
o01ell Macchl pacTHTENbHOTO BONIOKHA Topda. Husuuubiil Tum.

2. OcHOBHasi Macca OCTaTKOB OTHOCHTCSI K BEPXOBBIM pac-
TEHHSIM, HHU3UHHblE PAaCTeHHs COCTaBJAAKOT He GoJee 5% Bo-
JIOKHa. BepxoBoit Tum.
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3. Husunubie ocratku cocrasisitor or 10 1o 90Y%, Bropas
4acTh BOJIOKHA IpeJCTaBjeHa OCTATKaMH BepPXOBLIX PAaCTeHHH.
[lepexoaubiit THII.

OnpejieNeHne cTeneHu pasfoxeHus Topda

CreneHb pa3noxeHHda Topda XapaKTepH3yeT COAeprKaHue
B HeM MacChbl, yTpaTHBIUEH KJIETOUHYIO CTPYKTYpY.

B na6opartopuu creneHb passnoxeHHs THpdha MOKET ObITb
omnpejiesieHa MUKPOCKOMHUYECKHUM H T'PaHyJOMETPHUYECKUM METO-
namy, CymiHocTb MHKpockonudeckoro Metopa [1. J1. Bapawi-
THHA COCTOHMT B TOM, YTO MOJA MHKPOCKOMNOM NpPH yBeJHYEeHUH
B 100—140 pa3 rnasomMepHO OlpefessSIOT MPOLEHT Pa3JoXKUB-
mefica W HepasjoxuBlueficss yactH Topda.

O6pasenr Topda ¢ BaaxHocTbio He Menee 80—90% Beca
CHIPOil MOYBBLI OCTOPOXKHO MEPEeMElHBAIOT M PAaCCTHIAIOT Ha
JIOCKe HJIM CTeKJjie cJloeM He Gojee 3 MM. 3ateM NpPOOOUHBIM
cBepJioM (AuaMerp 5 MM) U3 o6pasua GepyT npoGul B 10 TouKkax.
B3satbie npo6el o6bemoM okoso 0,3 Ma NepeHOCAT Ha Npen-
MeTHHIE CTeKJa, CMauyMBalOT H—7 KamJsMH BOJAbl, TUIATEJIbHO
NepeMelliiBaloT U pacnpeledloT TOHKUM cjoeM. [loarorosnen-
HbII TakuM crnocofom obpasel Topda paccMaTpHUBAIOT MOX
MHKDPOCKOMOM. AHanu3upyeMblii Nnpenapar AoJikeH ObiTh Npo-
3payHbIM, XOpPOLIO MPOCMATPUBAEMbIM B NOJE 3PEHUS] MUKPO-
cKomna.

YcraHOBUB MHKPOCKOIN, PacCMaTpUBAIOT HA KamJIOM Mpef-
METHOM CT2KJe, B pa3HbIX YacTAX ero, TpH yuactka. B kaxjaom
noJie 3peHus MonajalTcs Kak HepasJoKHBILHECST OCTaTKH pac-
TeHUH — KOpeLUKH, KJETOUKH, TaK W Pa3jOXUBLIHeCs B BHJE
aMOp(MHBIX CTYCTKOB TYMHHOBBIX BEIECTB, B KOTOPHIX HE BHJHO
KJeTouHoro ctpoedusi. Onpele/uB Ha IJa3 yacTb MJIOIATH,
3aHUMaeMyl0 PasJIOKUBIIUMHCA OCTaTKaMH, 3alHChiBAIOT pe-
3yabTat no chaeaywoomel dopme.

dopma aas 3anucH HAGJIOACHHI CTeneHU pa3jioxeHus Topda

Ne crekon

[TpouweHT pas3sfnoXCecHHUSA

l-e none 3penun
2-e » »
3-e  » »




Beero pisi ucciepyemoro ofpasua IoayyaeTcsi TPHALATH
onpefenenuit (3X10=30).

O6uiyt0 cTeneHb passioKeHHs] ONpeJeNsiioT Kak cpejHee
apudMeTHueCKoe H3 3TUX ONpeleleHHil ¢ TOYHOCTBIO A0 5%.

I'panynoMerpuyeckuii MeToJ] onpejelleHHsi CTeNleHH DPasJo-
XKeHHst Topda COCTOMT B TOM, YTO mpobGui Topda Becom 50 T
KaJasi pasfessioTesl Ha PasJjioKHUBIIYIOCS HHePa3I0XKHUBIIYIOCS
4acTH NMyTeM NPOMEBIBaHHSI TOpda BOLOH HA CHTE C OTBEPCTHSIMH
nuamerpom 0,25 mMM. B 3tom ciiyuae Ha cure ocraercsi Hepas-
JIoXXMBLIAsicst yacTb Topda, Koropas Iocje MNOACYNIHBaHHS
B3BELUMBAETCS U TMOACUMTHIBAETCH B NpOLEHTaX K ofliieMy Becy
topta, B3STOMY MJs aHAJH3a.

B noneBbix ycnoBusiX CTeneHb pasjoKeHHst Topda onpefe-
astoT no M. E. BenokonbitoBy (cM. cTp. 261). '

3HaHHe CTeNeHH pa3foxeHHs1 Topda HeOoOXOAMMO B cje-
IYIOMIHX NPAaKTHYECKUX lensx: 1) ans npoBefeHHs Kaaccudu-
Kaluu TOPMAHBIX MOYB; 2) 451 onpejeleHHs] yCTOHYHBOCTH
TOP(MSAHBIX NOYB MpPH 3aJ0KEHHH KPOTOBBIX APeH; 3) AJs BbI-
Gopa yria 3ajloxeHHs OTKOCOB B OCYLIHTEJbHbHIX KaHanax;
4) nns onpefeNeHHs NPHTOAHOCTH Topda AJsl NPHUMeHeHHs
B KauecTBe NOACTHUJIOYHOrO Martepuasa.

KpotoBble ApeHbl MOXHO 3aKJaAbiBaTh Ha 6oJOTax.c riay-
OuHolt Topa Gonwuie 0,8 M mpu cTeneHH pasJjokeHus: Topda
1o 35% ua ray6une 3akJaikd ApeH. Haumyutuelt rayOuHOH
ANA 3aKJafKH KpoToBblX jApeH cuuraercs or 0,7 mo 1,0 m.

KoadpuupeHT 3anoxeHusi OTKOCOB B Topdax BepxOBOIo
THIA NPU MaJIofl CTEMEeHH pa3JIoKeHHs AJf TPYHTOB, CMOYEH-
HBIX BOJOH, npunumaetcs ot 0,25 no 0,75, AJs CyXuX IpyHTOB
or 0,25 mo 0,50. ,

B Ttopdax xopolio passioxHBIIMXCS AJs MOKPOIO TPyHTa
oTkoc ycranasauBaercs ot 1,00 mo 1,25 u ansa cyxoro or
0,75 mo 1,00.

B Topdax HH3MHHOrO THNa MaJsiod ¥ cpeiHell CTeleHd pas-
JIOXKEHHS JAJS MOKPbIX TPYHTOB KO3(D(PUUHEHT 3aJI0XKeHHs
oTKoca ycraHaBauBaercs B 0,25—1,50 u ans cyxux rpyHroB
0,25—1,00.

Jns npousBoacTBa TOPQSAHOH MOACTHJKH HCHOJb3YIOTCS
MpenMyLIeC TBEHHO MOXOBbIe charHoBble TOpdbl X0 20-NpoueHT-
HOH CTemneHH pa3JloKeHHs.

Cpegnsis creneHb pasyioxeHusa Toppa O6OJOT HH3MHHOTO
TUna usmeHsiercs ot 26 go 51%. B astux npepenax Topdwl
CNIEZyIOT B TaKOM IMOpsifiKe: MHOrocJofinblii Tonaxoit (26%),
charHoBblit Hu3MHHBIH (27%), THOHOBbIA HHU3HHHBIE (29%),
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Tun 10pda

BHelnHHe npHsHakH

Crenens
pasJsioxeH st

(8 %)

Husunnwi

Bepxoroit

CBeTs10-cepo-KOpHUHeBLIH Topd, mnpex-
CTaBJAOWHE co60H cnyTaHHbI BOHNOK HH-
TeBHAHBIX KOPELIKOB OCOK, HHOT A C MpH-
Mechblo c(harHoOBLIX H I'HIHOBBIX MX0B. Topd
¢ npeoGnajgaHHeM THIHYMa HMeeT GPOH30-
BHIT OTTeHOK. Bozxa 3 Topda oTxuMaercs
JIeTKO, LBeT ee CBeTJ/bI HJIM MYTHOBAThIH

TemHo-cepo-KopruHeBblil Topd. Kopelku
OCOK SICHO Da3/IMuMMbl Ha H3JIOME€ B TeEM-
HOit Macce Topda. OcrtaTKy MXOB pPasiH-
4YUMBbl NPH BHUMAaTeJbHOM pacCMaTpPHBaHHH.
OrxHMaeMasi BOJla MyTHasi, CBeTJIO-cepast
WM KODHUHEBAS « . « + « + « o o « . .

TewmHblil, cepo-KopuuHeBblii Topd. PacTu-
TeJIbHBlE OCTAaTKH TPYRHO Pas3jiMuyMMBI, He-
pelkO BCTPeYaloTCst KYCOYKH JpeBeCHHbI
n Kophl. Bojma oTxKnMaeTcs ¢ Tpyaom,
MyTHasi, TeMHO-cepasl, C 3aMeTHbIMH B3Be-
weHHbIMH uyacthuamu. Ilpu crenenu pas-
noxenust 35% Topd HauwHaeT cnaGo Ma-
3aThCst MPH PAaCTHPAHMH ero najbuaMmn .

Topd semnucTo-uepHwIi, HHOrja C Ko-
puyHeBHIM oTTeHKoM. Ilpu crenenu pasno-
XKeHust okosio 50% HauWHaeT MpPORABJIK-
BaTbCsl MEXAY nanbliaMi. B or:kaTtoMm TOp-
¢e ynpyrocts ortcyrcrByer. M3 pactu-
TEJNbHBIX OCTATKOB HEPeJKO BCTpeyaloTcs
MeJKHe KYCOUKH KOpbl M JpeBecHHbl. Bo-
Jia He OTXHMaeTcs, TOP(d JIerKo NPOXOLHT
Mexny naabuamu. CHIbHO mayKaeT pyky
NpH PasMas3blBaAHHH . . . . . « . . . . .

CBeT/I0-KOpHUYHeBbIi, HHOTCJAa TMOUTH
xeateiii  Topd. OTYEeTNIMBO BHIHBI CTe-
6eabKn ChHAarHoBBIX MXOB C BETOYKAMH M
CoOXpaHMBUIIMMHCH JucTOuKamu. Ilpospau-
Hasl CBETJIO-XKeJTask BOJA OTXKHMaeTcst
aerko. OTxKathlil TOP) NPYyKUHHUT . . .

Csetsi0-KOpHuHeBblii TOPD, PeaKko TeM-
HO-KenThlil. CTeGesIbKH CarHOBHIX MXOB
ronsie Ges BeTOYeK M JIHCTOYKOB, AJIHHA
cTe6eIbKOB OKOMO | cM HJH HECKOJBKO
6oabie. )KenTast cnerka MyTHast BOja OT-
XKHMaeTcsi oueHb Jerko. B otxkartom topde
3aMeTHa yNpyrocTb ., . . . . . . . . .

Jo 20

20—35

35—50

Bosee 50

Ho 10

10—20

2061



IipoagonxeHnue

CreneHun
Tun Topda BHewHne npusHaku pa3JsioXKeHus

(B %)

BepxoBoil Top¢p kopuunesbli. Berpeualores Kyckn
cre6enbkoB CharHoBblX MXOB MeHee | cM;
HepeAKO BHIHbI BOJIOKHA I YepHble MJOC-
KHe Kopewky nywnnbl. OTxKuMaemast Boxa
MyTHast KOpHUHeBas. YIPYrocTb B CXKaTOM '

TOpde He3gMeTHa . . . . . . . . . . . 20—30

» Topd) mo wBeTy TemHO-KopHuHeBblii. Ha
u3jome Topda 3aMeTHbl TOHKHEe BOJIOKHA
nywuubl. TeMHO-KOpHUHEBAss BOJA OTXKH-
MaeTcsi ¢ ycuaueM, Kanaamu. Ilpu crene-
HU pasaoxenua 40% 10pd MaxeTcs mph
pacTHpanud ero naapuamu. OTXaThlit
TOpd MAACTHUGH . . . . . . . . . . . . 30—50

» Topd TeMHO-KOpHYHEBHIi, WHOrAa (nmpu
60Jlee BLICOKHX CTCMEHAX Pa3JOXKEeHHs) C
nenejabHbIM OTTeHKOM. M3 pacTuTesbHbIX
OCTATKOB 3aMETHBI BOJIOKHA MYLUHUBI, KY-
COUKH JpeBeCHHbl M KOpbl cocHbl. Bona
He OTXKIIMaeTcs, TOpd [POAABIHBAETCS
mexny naasuamu. Ilpu pacTupanun ero
nanbiiaMH CHJILHO MakeTcs; OueHb MJa-
CTHYeH . . . . . « « o« « . .. .. .| Bonec50

OCOKOBbIfl, TPOCTHHKOBBIH, XBouteBbili (0T 31 o 36%), ape-
BECHO-OCOKOBbI M JpeBEeCHO-TPOCTHHKOBLII (0T 42 gno 47%)
u JecHoit Topd (51%).

Ilnst 60JI0T BEpXOBOrO THMA CPENHSIsi CTENeHb pasJjioxkKe-
Hus Topda Koaebsercs ot 18 mo 46%.

Topd GosoT mepexofHOro THNa H3MEHAET CBOIO CpeHIOI
cTenedb pasjoxenns ot 30 po 44%.

S®U3UYECKHE CBOMCTBA TOP®SHbIX IMOYB

Tennosbie cBoiicTBA TOPMSHbIX MOYB

OCHOBHbIM HCTOUHHMKOM TeIlljla B II0YBE SIBJASETCH COJIHeu-
Hasl sHeprusi. HarpepaHue nouBbl 3aBHCHT OT €e TeNJIOEMKOCTH,
TEIJIONPOBOAHOCTH W CIIOCOOHOCTH U3JY4EHHS.

CriocoGHOCTb HAaTPEBaHUSA TOYBbLl CONHEUYHBIMY JIyyaMH 3aBH-
CHT OT CTPOEHHSI MOBEPXHOCTH, CTPYKTYpLI MOYBbI, €€ LBeTa
W BJIaXXKHOCTH,
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Topdp obnamaer TenjoOeMKOCTBbIO, NMOBLILLIEHHOK GoJee uem
B [IBa pa3a II0 CPABHEHHIO C MECKOM ¥ TJIMHOH.

TennoeMKoCTb pasnHyHbIX BHJAOB aBGCOJIOTHO CyXOro Top(da
oJvHakoBa. Ha BeqinunHy TensoeMKocTH Topda BJAHAET CTeNeHb
ero BaaxHocT. [lo naHHeIM Mutuepsinixa, TenJaoeMKOCThb
a6cooTHO cyxoro Topda pasBHa 0,148 kaa. Ha 1 cm®; Topda,
HaCbIIEHHOr0 BOJOM JO TNoOJiHO# BJaaroemkoctd, — 0,902 kaJ.
Ha 1 cm3.

Top¢siHble NMOYBBLI NPHY HACBINIEHHOCTH HX BOAOH TpedyioT
MHOTO TenJa JAJs CBOero HarpeBaHHMs; pacXoj| TelJja Ha Hcna-
peHHe BOIbI M3 Topda TaKKe 3HAUUTEJIeH, MO3ITOMY OHH OTHO-
CATCA K XOJIOAHbIM MOYBaM. ’

Ilo cBoeii TenJONPOBOAHOCTH TOpd CTOUT HA MNOCJeJHEM
MecTe 10 CpaBHEHHIO ¢ JApYrMMH nousaMH. VccienoBanus
H. A. flkyooBa n A. WU. CmapuHa mokasajii, 4TO TeNJOMpo-
BOJHOCTb Top(ha NpH BAAKHOCTH ero ot 68 o 93% Ha cwipyro
HaBeCKY 3aBHCHT OT BJIQXKHOCTHM M CTENeHH pa3JjioXKeHHs
pacTeHHd M MaJjio 3aBHCHUT OT HX 6OTaHHYECKOTO cocTaBa.

Temubil 1uBeT TOp(PSAHOH MNOUBbI CHOCOGCTBYET CHJILHOMY
TNOTJIOLIEHHIO TeNJa; B ACHYIO COJIHEUHYIO MOTroJy MOBEPXHOCT-
Hble cJion Topa HarpeBawoTcs ao 50— 60°. Hounasi oraaua
TeMNJIOThbl BbI3bIBAET CHJIBHOE OXJlaXKJeHHe Top(a, W pasHOCTb
TemMrnepaTyp MOBEpPXHOCTHBIX CJioeB TOp(a B TeueHHe CyTOK
MoxeT jAocturatb 46,2°.

[lnoxas TemnJonpoBOZHOCTH TOpda onpepenser ObICTpoe
3aTyxaHne KoseGaHuil TemMnepatypsl B rayoune nmoussl. CyTou-
HBIH X04 TeMrepaTypbl B Topde Ha raybuHe 25 cM yxKe He Bbipa-
JKeH. AMINJIMTYJa CYTOUHBIX H3MEHEHHH TeMmnepaTypbl Topda
Ha rayOuHe 5 cM paBHseTCs BeJMduHe KoseOaHMH Temnepa-
Typbl IpaHdTa Ha rayGuse 45 cm. [1saoxast TenJonpoBOXHOCTh
Topda CAYKHT NPHUYHHON YACTHIX 3aMOPO3KOB Ha MOBEPXHOCTH
MOYBbl ¥ CHJIbHBIX MEPErpeBOB B JKApPKHE COJIHEUHble IHH.
Topd cnocobGeH roperb B BhICYIIEHHOM COCTOSHHU. Jlerkas
BOCMJIaMeHAeMOCTb TOP(SAHOI NOYBLI B XKapKHe ¥ CyXHe NepHo-
Abl TOJA BJe4eT WHOTJa BhIropaHue O0JbLINX NJomazeil Topds-
HBIX GOJIOT H MOXeT NPHYHHHTL Yiep6 KyJbTYypHbIM MOCEBaM
M OCYIIHTEJNbHBIM CHCTEMaM.

TennorBopHas cnocoOHOCTH TOpda B OCHOBHOM 3aBHCHT
OT €ro 30/JbHOCTH. MeHbleMy COAEepKaHHIO 30JIbI COOTBET-
cTByeT OOJblliasi TEMJIOTBOpHasi CroCOGHOCTb. TernnoTBOpHAs
CNOCOGHOCTb aBCCMIOTHO CYXOro BepXOBOFO Top(a Konebsercs
or 5140 no 5760 xan., a nusuHHOTrO — OT 4550 M0 5240 Kai,



O6bemHas ycaaka Topda

[Toreps Topdom Bnard ymeHbluaer ero o0beM, 3TO Hasbl-
BaeTcs o0beMHOH ycaakod. Besmuuuna ycaiku Boipa)kaercs
OTHOLUEHHEM H3MeHeHHsl o0beMa K NepBoHAauaJbHOMY 0OBEMY,
BhIpAXKEHHBIM B TPOLEHTAX:

_Vi—V,
y_———vI 100,

rjie Yy — ycajka (B NpoOUEHTaXx);
V,— HavanbHblli 06BeM TOp(a;
Vy,— KoHeuHbill o6beM.

Besnnunna ycaaku Topda 3aBHCHT OT €ro BJaXXHOCTH U (PHU3H-
YeCKHX CBOMHCTB.

Hamenenne o6pema ob6pasua npu cyuke topda ¢ 6OMbIoH
BJIAXKHOCTbIO OyJIeT paBHO 00beMy yJateHHOH BOAbI NPH CYyLIKe.
[Tpu HekoTopoil BnaxHoCTH B o6pasel] NPOHHKAeT BO3AYX,
B 3TOM cJjyyae ofbeM obpasua H3MeHsieTcsl MeHblle. Pasuuia
paBHa 0OBEMY BO3/lyXa, IOCTYIHUBIIEro B o0pasell.

Ornpenenenue 06beMHoOIl ycaky Topda NpoBOAUTCSH B aJlio-
MHHHEBBIX GlOKCaX AJif CYIUKH TMOYBLI, B JJHE KOTOPHIX CAENaHO
HeOOJIbIIOe OTBEpCTHe AN BbIXOJa BO3Ayxa. Diookcamu Gepyt
Npobbl MOYBbI 10 TeHETHYECKHM TOPHU30HTaM NepNeHAUKYASAPHO
BePTHKAJIbHOH CTeHKe lypda U CTaBAT HX OTKPHLITHIMH B MoJe-
Bolt maGoparopuu aad cviukd. O6beM ycaiku Topda usmepsercs
HachiMaHHeM W3 MepHOro UMJAHHApPA B GOKCH NecKa BPOBEHb
C ero moBepxHOCTbl0. JlaHHbie MO 00beMHOH ycaike TopdoB
3aMHCHIBAIOTCS NO Caeyrouel dopme.

VYcagka topda

Bnax- B MPOUEeHTaX

Cnyouna | bBoranu- CrencHb HOCTb Kq:;l;ﬁgﬂa'

No B35l 1A yecKkHH passioxe- | 304bHOCIB TOpda obman nyu
11y pea npoGbi cocTas HHA (8 %) (B 06bem- beMy P"
(B cnr) Topda (B % HBEIX npo- | BPICYUIHBAHHUM

IO BO3JYLIHO-
cyxoro
COCTOSIHHS

UEHTAaX)
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Pacnbiienne TopdsiHbix mnous

ITpu nenpepoiBHOH 0oGpaGoTke TOP(AHBIX MOUYB BO BpeMsi
KYJbTYPHl TNOJIEBBIX pacTeHHH BepXHHH CJOH MNOUBBI CHJBLHO
pacnblIsieTcst U CTAHOBUTCS [0O3TOMY MeHee IIJIOLOPOLHBIM.

Tak, mo nauuem A. @. KanaweBnua, paspyiueHde CTpPyK-
Typnl TopdsiHOH mouBel AJd cjost 0,2 M Mmocje MHOTHX JieT
KYJbTYpPHI I0JEBbIX PAacTeHUH BHIPA3HJIOCh YMEHbILEHHEM BOJO-
NPOYHBIX CTPYKTYPHBIX OTAesbHOcTell HA 63% mno cpaBHeHHIO
C UEJHMHHBIM YYacTKOM TOD(AHOH MOYBBI, MNOKPBHITOH MHOTrO-
JIETHHMH TpaBaMH. YJyulleHHe CTPYKTYPhl pacnblleHHOH Top-
(siHOH NOYBE! JOCTUraeTcsl YKAaThbiBAHHEM TOYBHI TSIXKEJIbIM
HQJHMBHBIM KAaTKOM C [EJbI0 BOCCTAHOBJIEHHS ee KaNWJsp-
HOCTH, HapylueHHOH 06paboTKaMHu, 1 B OCHOBHCM I10CEBOM MHOTO-
aetHux tpas. Ilo gauueim H. ®. JleGemeBHua, MHOroJeTHHE
TpPaBbl BOCCTAHABJHUBAIOT CTPYKTYPY TOpdsiHOH MOYBHI B 3Ha-
YUTENIbHOH CTenekn mnocjae 3—4 JeT XHU3HH, a Ha IIeCTOd rojt
yJYy4LIaIOT ee 10 COCTOAHHSA IEJHHHOH 3aJlexKH N0J eCTeCTBEeH-
HOH TPaBSAHUCTOH pPaCTUTEJNbHOCTBIO.

Onpenenenre o0bemHoro Beca Topga

O6beMHbii Bec Topda ya00HO OnpefesisiTh B MOJIEBLIX YCJIO-
BHAX NpH noMowH Oypa ¢ 3yGUaTbiM 3a0CTPEHHBIM Kpaem.
Onpenenenne o0OBEMHOTO Beca  BeleTcsi  IOCJIE  OIMCa-
HHA 1ypda C ero HUXKHHUX TOPH3OHTOB JJisl YMeHbUIEHUS
3aTpaT TpPyAa Ha OTKauky BoAbl. [IpoObl Ha oGBEMHBIH Bec
GepyT MO reHeTHYECKUM FOPHU3OHTAM He MeHee UeM B TpeXK