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Om wagdameavemeda

B temerue JAHTEIBHOCO BpeMesd 1 HAMGDH CTpame YIeIANOCH
HEAOCTATORNG RIMMAWNA mpodieMe JpoHaka 3eMeldb, Majlo mewa-
Taock paboT 1o ITOMY BOIpoCy.

Hactoamas Keura, REOVIERHAg 0j) pepaxuiel aMepsxan-
cioro coemmaswera M, I, JloTHE, wacTi¥no BOCHOOJIHAET YHA-
gapnslil mpoden. OHa cocToNT U3 CAeLYOLHX IATH pasgenos: 1) dowan-
qecKIe OCHORBI JIPOHIPOBANHIA; 2) TEOPIA OCYMCeHAR 3eMelb; 3) Tex-
HAKa OCYNIeHNA seMelb; 4) MeToJH nayToamsa jpenaia; 5) subop
ApenasiHOE CUCTeMM B BABNCHMOCTI 0T THOA TOTBHl H BHIA ¢.-X,
KYJIBTY]. '

B knnre mogpolmo M3ToKCeHE 3AROAOMEDIOCTH TIeDeBIKeTHA
HOMBeHHOl BAArm I Jperasiuoro CTOKRA, 3aBHCHMOCTh ¥ pOBNA IPYH-
TOBEIX BO{ 0T OCaK0B I TPPHTFANIomE0E BOJIH, Te0 peTRTeckIe OCHOBEL
BEPTHRAJNBIOTO IPERasKa, JIPemak B neolHopolHIX FpyATax, B3anmMo-
CEA3h MEHy IIyOuHOI ApeHnpoBamia W GUINYECKHME CROIICTRAMI
MOYBE T MHAOCNE JPYTAe BOMPOCH.

Huitra aApnTed uemEniiM gocobueM JUIA JIAT, SaEAMATOMUIXCA
OCYIIEHWENM, A TakMe OpOMeHteM CelLCKOXO3ARCTBEHHKX 3eMellb.

IMeperod KANCA REIOOTHE T cOTPYAnKamy Beecowanoro nay4ano-
HCCAMMOBATEALCKOTD MOCTATYTA UAAPOTEXAAKA W MEeJHOpAInm
am. A, H, Koerakopa.



NPENNCJIOBHE K PYCCHOMY H3JIANNIO

Ilporpammoii  KIICC, npumareii XX11 cweapom maprnn, mnamesen
OCHOBHOI NyTh paszenTu ceasckoro Xoamiictea CCCP — ero nntencn-
Ii}‘HHalIII}I. 'E[]E,il,u CpeacTs METEHCHMKAUMH CONLECKOTD XO0afilicTRA,
TAKEX, KaK MCXAHU3ALUMNH, XUMBZaliis, COennanndaunsa u  aJeKTpu-
Jukanusa, BuiLoe MECTO NPHHAIICGHNT CeALCKOXO3AICTBeRHON Mean-
opanul — OpPOmMCHNKI N OCYIMEeHNK deMenh. Hexyeersernan nojava
BOJLI Ha NOJA B B3aCYWANBLIX palloHaX H OTBOJ JNINHDX BOJl B 30HE
N30REITONHOrO YEA&KHCHIA oGccueunnalor ne TodbKo HOPMaiLELIH
BOAHLII peikuM, HeoOXO0AuMBI AN pasBiTiA COALCKOX03AICTROHERX
KYJALTYP, HO I MozpoanoT Hanbolce NOARO HCNOALIOBATL KAk OpH-
POAHLIE YCJI0BNA (Tengao, DOYBCHNLIC 3ADACLI DN racrennii), Tak
H cpeacTBa wnATeHCDgREanuu (Xumpzanna n mexapnzanua). Uome-
NSBECTHD, WTO KOMINIEKCHAA MeXaunsannd oodcebuX pador paetr Mak-
cumManeBELil addexT npn noanccriio orperyinposaBoMm (onTHMAalb-
HDH} BOOHOM pPesdEMC. HM{"IIH{J noaToMy Ha opoiiacMbl I OCYINACMB X
EMJAAX YPOMAN COALCKOXUZANCTECNNLME EKyauTyp B 2—3 n Oojee
pas BEIIE, “eéM HAa HCMUJNOPDPOBANLBIE, PacuoJOKeHHLX | A00M
gemaax. Dammoli sapaueli Meamopaunn HBIACTCA COITANNC YCAOBUA
OIAd NOAYYUCHHA BLICOKHX Y oOddacs, e 3aBncammnx oT norajiiLx yoiao-
puii. B pekoropmx Epalipe 3acymaLBRX B Ba0LTONHO VEAMKHCHHEEX
pailoEax HOPMAABHOC BICHIE CEALCKOTO Xosalicrepa 0e3 opolueBHs
HJIH cCYMenMA npakthycckn Bepoamoiniuo. IlpepyemoTpennoe peme-
poamin XX11 crezpa BIICC 1 nocacayiemux lHacnymor I KIICC
mUpoKoe paszeputTie pafoT Do OpcHeENE N OCYIOCERIC 3eMenb
DO3BOJARNT peisko yeeanunTh cbop xnemka, asepna, opomedi, Kop-
MOBBIX KYJABTYP M CACAACT NOAyYenue 370l UpejAyVEODN B 3navH-
TeALHOI MCPC He 3apncyumM o7 cayvaliBmx KoeacGaBnii LorolBRX
YCJAOBHIL.

Jnsa smpoaseEds 2TNX sagaqs wamedgeno jpo 1970 ropa ocymarhk
eerofso okodgo 1 mam. rektapow acmensn. Ilpnpoct opomaemux
3eMeNb B geMedb, HA KOTOPHX OyACT Dpomabejieno nepeycTpoilcTBo
CYMECTEYIOMMUX HPPUTALNOEERX CHCTCM, COCTABNT npndansnTelLHO

man. rexrapos. Cepuesnoii npobnemoil B uppnraunn ABIACTCH
Goprba ¢ saconesnem opomacMux acmean. Oxono 'y AEHEE OpoIaPMEIX
H OKOJNO */; HaMedesHLX K OpPOLICHNI 3eMedb HY#JawTcsl b Tol
B HHOH CTencun B npoBejeRun Meanoparunpnwmx pador no npeuy-
npe;aennio saconenann n bopube ¢ pum. Ceiimac naykoil B npakThKoit
y#e TEepjl0 YCTAHOBJACHO, 4TO OCHOBALIM CpPe/ICTEOM pemcHnA 2Tol
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apobaeMsl ABJATCH HPOMUBKE HA (ome jpemaska. HanGonee co-
BePIIEHHKM THIOM OCYIINTeALHON cern kak npu Sopube ¢ maburou-
HulM YBJI&KHEHHEM, Tak 0 Opn Oopude ¢ 3AcOJCHUCM O0POIDaeMLIX
geMesis SMBAAIOTCH ZAKPHITHIC OCYININTEILILIE CHCTeMbl, HMJIH, KAK HX
HHOT/[A HA3LIBAIOT, J{peHaEHse cuctesmul. Oun e samumanT ofpadaru-
BAGMYI0 [A0ULA]b, HPOCTLI B IKCHJAYATALNN, He HPEMATCTBYIOT MOJ-
HOM MEXALUIANUT DOJeBRIX PADOT i UMCIOT PAJL JIPYPHX IIPEHMY ECTB,
Mx mejoctarkoM sABIACTCA OTHOCHTEILEO BRICOKAA CTOMMOCTh: OKOJIO
300—=500 pyO./ra aan somwr mabumroumoro ysaammenus w 400—
600 pyd./ra naa opomaemux zemenn, H see ke B HacTOAmMee BpeMa sa-
KPBITRIL THII OCYNINTEIBHEX CHCTCM siBifAercsa Haubolee mporpeccus-
HGIM i OCHOBHLIM. Y 'NTLIBAH 910, MOKHO YTBEPIK/ATE, YTO BIOKCHHA
cpeicTs B Jipenasiane padorw B Oamkaiiwue romu (o 1970 r.) co-
CTABAT OROJO 3—4 mapm. pyOaeii. Ha sroro BujaHo, RaK BamKHO I8
HAPOJHOI0 XO03AMCcTRA aKoHOMuYecKu manboiee sfhdexrusHoe pemie-
Hue mpodaeMnl JIPCHAMKA CeAbCKOXOIANCTBOHHLIX 3eMeJbL HA OCHOBE
NpapiibHOrD y4oeTa MECTHOWX TMpUHPO/HLX 1 XO03AHCTBCHITLIX FEHJHHH-
OreuecTBeAHaA MeMUOPATHDHAA HAYKA Beerjia y/elsjaa 3HaTnTeJnHoe
BHUMAHHE TEOPUH I IPAKTHKE APEHHPOBALHA 3eMeJh — HTO oTpa-
skemo B uspecramX padorax A. H. Kocraxosa, A. J[. Bpynacrosa,
A. A. Yepracosa u Jipyrux asropoB. OfHak0 cJO:KHOCTL npobacMil
JAPeHHPOBANMSA COJLCKOXO03AMCTBEHHLX 3eMe/l 3aKI4aeTcd B He-
obxogEmoctT mpoBefenas caejqyviouiux pabor: 1) Bcecropomnuii yaer
NpHPOTHLIE JaHHMX (CHAPOJOrmdecKuX, MOMBCHHMX, IUIPOreoIo-
rHYeCKUX yeaoBuit); 2) onpejexesne HeoOX0JHMEX IOoKazatesueil
BOAHOrO, INIHEBOCD U COMCBOro PesiMOB [JIA PA3MHIHWME COJLEKO-
XO3AHCTBCHHLIX KYALTYP, 4TO CBA3AH0 ¢ BOMPOCAMH SeMJIC/T0THA,
arporeXHuKki U QuanoTormn pacTeHuii; 3) HecaegoBamHEe 3aKoHOMep-
HOCTE HpOoIeccoB [BIGKEMIA Bolsl M0 MOBEPXHOCTH HOIBH, B MOYHO-
'pYHTAX, gpeHax n kamagax (recopma duiasrtpainud, $uagka mous,
rijipasauKka); 4) paspaborka Handojee meaccoodpasHeIX KOHCTPYK-
muii gpen u Merofor apperTarHoro mpouzsogeTea pador (TexHOMOrHA
cTpouTeALOLIX MaTepiaaos i1 npomaponcrea palor). Taxkeam obBpazom,
TEOPHA M HPAKTHKA J(PeHAKA CBH3AUL ¢ YIeTOM JJOCTH;KeHWIl pama
HAYIIEIX JTHCIHILTILH.

B nepewmcaenaux cmexunx Haykax 8 CCCP nmenTea agaTaTeIb-
asle jgocTHskesud, Tar, ocHoBHe HOIOKCHUA Teopud (UALTpaHl
M ee npakTudeckme npuaodeunt paapaboranm H. E. Hyxosexmw,
H. H. Ilasmopcwnm, JI. €. Jleitdensomonm, B. B. Bexepuaxoss,
II. . Kowumoii, B. H. Apasumum, C. H., Hymeposus, H. H. Be-
PHCHEGIM I Jpyrumu ydeuumn. B ofiacTo MeJnopaTaBEOND HOMBOBE-
AeauA wuporo napeerast padors B. A. Hosja, JI. I1. Pozosa, B. P.
BoaobGyesa, B. B. Eroposa, H. H. Auranosa-Haparaesa, H. A.
Becepgmosa m jipyrux mccuacgosarexeii. Memuoparupmas rujporeo-
morgn  ocpemeHa paboramu I, M. Kasmemckoro, 0. H. Jlamre,
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M. M. Kpuaopa, A. H. Bragusuposa, II. M. Kana, H. M. Pemerrunoii
1 MEOTIMM ApyrEyu agropamu. Bonpocw semaeseansa ma opomaeMBLix
u ocymaeMux semasax meeaejiosamicn C. K. Konjgpamessin, C. 1. Pr-
swopum, CG. I'. Croponamosmm, B. H. Jleroctacsrin m  Jpyruu.
CymecTRCHIL JIOCTHACHIA COBETCKNX YMEHHIX I B APYTHX CMENKHLIX
mucuuonupax. B macroamee BpeMs B CBHEN ¢ OUPOMHBLIMIL 3ajada-
Mit, NOCTABJEHHBIMI B 00JACTH OPOINCHUA ¥ OCYVIICHINA, A TAKKE
B PeSyILTATe NATCHCHBHOTO PAsBUTUA CMEH{HBMX Ray4unX oTpaclieii,
GypHOro pocTa TCXLUKH H JHEProsoopysicoHocTi, palors oTedect-
pennpx yueawmx (A. H. Koerawosa, A. JI. Gpyaacrosa, A. A, Yep-
KacoBa) vike HE MOryT B [OOJHoil Mepe YA0BJAETBODWTL 3AUPOCL
npounasoacTea, llosromy mapaay ¢ MHETEHCHBHLIM DassnrieMm gayid-
HEIX HCCJAC/OBAHNI U HaKONJeHueM OponsBOJAcTDCOHOTO ONBITa B HA-
meil eTpand MoJe3HO O3HAKOMUTLCA © NOCHEHUMI JOCTHAEeHNHAMI
B oroii obaactn u sa pydeskom, npessae scero B ClIIA, rne wmeano-
patnBEEe pabOTEL MOJAYWRIH  SHAMNTEAbHOE passuTie (opomaerca
Gomee 10 mam, ra, ocymemno oxkouo 40 man. Ta).

[MpejnaracMas BENMAHMIO TUTATENA KHATA ¢Jlpenak celabckoxo-
IAMCTBEHHBIX 3eMeIbLh ABIAercH Hauboxee Kpymmoil 13 padoT B 2TOI
obaacti, Bumemmux B ClIA 3a nochaegmne rvoiwm. Raura nazana
AMepHKaHCKIM arpoEoMimdeckus odmeerpoM moj obmedl pepaxinmei
. Jlwrnua n nanncana 17 anvropamn (13 asepuxanues, 2 ronmauina,
1 garvamun n 1 apramgamme). K cocrasaennio sunrn Oniin upuBiIe-
YeHR H3BECTHRE MiLKeHepnt 1 yuensie (Yaiiane, npxxem, durenynj,
Maacnenn, [Howwau, DBecceanur w ap.). Ruura cocront us naTk
qacTeil, MAIDICAHHLRIX PASHLIMII ABTOPAME, YTO IPHBCI0 K HEKOTOPLIM
He3HAMUTEABAMM MOBTOPCUHAM H CO3laM0 onpefe/eHunle TPY/IHOCTH
OpH MepeBojie i PejlaKTipOBAHIN.

B Kmnre nouTH He 0OTPAzKeHL! Pe3yIBTATE, MOJAYYCHILE COBETCKNMNE
HoCOeaonaTeAHMII. lli]‘ll PCAARTHPOBAIINI C/AeJaHEl COOTBETCTHYHINHE
NpHMETaHNA, T/lg yKazaHu paloThl COBETCKHX YIeHLX, ¢ YIOMAOAEMLIC
apTopaMn Kmorm. Ecrecteedno, BBIJIY ODUIMPHOCTH Marepuaiad aTu
CCRIJIKI TIC HOCAT HCUepnuBAlOIuil XaparTep.

B neproii 9acTn KHUTH paceMorTpeunt @nandecKue ACHCKTLI
OCYIICHUA 3eMCJIL (PPYOT M Cro CBOHCTBA, MPHPOJA  BCACLIBALIT,
BIUAHHE YVBIa:HHEHNH HA MeXanmudeckne ¢CBOHCTBA IPYATH, OCHOBHLIE
SAKOHA JABUMSEHUH BOJL, AHUIOTPONHA, rUjipapilvecKad DpoHINa-
eMOCTL HOHACHINEHHHX OOYUDR, ARILECINIG TAZ0B B I'PYHTE, OCHOBHLIE
aupdepenunaasusie ypasneinsa uasrpannn, OCHOBOLIC CXCMLI Teve-
HILIl K JIpeHaM ¢ YKasaHneM CPaANgALEIX YCAOBHEL).

Chenyer oTsmeTuTh, uTo B 2T0M TacTH DOJBNIOS BHAMCHHE NPIjAaeT-
€A pacCMOTPeHHI) OPHPOJRl  CHJnl  BCACLIBAHNA NOPH HENoJHOM
HACLIMEHIH 1 ﬂHEl’l’l‘l."”Ill]’llHﬂﬁ npoHUlagMocTu®, HO, K COMAJICHITID,
Pe3ynLTATE HE Z0BeJeHL 10 PACUETHOTO BUAA, OPHETOHOID JJOd Npak-
THYECKOT O HCmoab3oBaHNA. He orpaskenst, Ha Haml B3rJjfjl, BaKILIE
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BONPOCH JIBHAEHMA COJeHl B TOYBOTPYHTAX M BOLPOCHEL J{BIKCHIIA
BJIATH IOJ BAHAONCM TCMIOCPATYPILIX T'PaJlECHTOB.

Bropas mawbonesmana no odbeMy 4HacrTh, XOTH BN HOCHT olmee
HazBaHne ﬂTEﬂpllH ,:'J,I_‘.IEI:[.EIH-'EEH, HNOCBAINEHA PEI.I.IEH[‘IIG SdJlAT TCOPHH
QHALTpALNN NPUMEHUTEJILEO K pacuery APeHAMKHBIX COOPYGIHIi.

PaccmorpeHne yCTAHOBHBIIEOCA PEMHMA A CHCTEMATHYECKOIO
ApemazKa Oopm II[’HI]II."IL-TIJH.I],IIU]IHD?I-I OHTAaHNN  3aBepinacTea  Iochae
OpPOCTCHINNX CXOM HOJC3HOH HOMOTpPaMMOH JJAA pacuera «BUHCATCrO»
ApeRaxsa (ApeHa;:a, He COREPUIEHHOTO N0 CTENEHH BCKPHITHA IJIAcTa).
dT1a HOMOrpaMMa ocHOBaHAa ma pemenusx Xoyrxayara. Ilna meycra-
HOBHBINEIOCH DEIKMMA PACCMOTPEH TOJALKO cay4dail cpaloThn sanacon
TPYET{J‘HHK BOMI TP MPHOBEHHOM OITYCKaHIH I'HFHHH-HTEI BOIAKI B CO=
BEpPIIEHHEIX JIPEHAX-KAHANAX (TAk HasuBacMoe yparHeHue momepa).
Ilanee IpUBOJATCA THAPOMEXARUYECKHE pemeHus Jurenypia jins
pacuera JipeHasia OpH COBMCCTHOM HAEQHABTPALHOHHOM 1 BOCXOHILEM
HANOPHOM OOTARNI. 31CCh Ke JAKNTCS 0CHORHLIC MOHATHA 0 KoEgopM-
HoM oroOpasenmn. Pemenna oty (XoTas ¥y HAC M CCTL AHAJOrHMYHRIC)
npejicTaBJaaoT [J[[[]EﬂEJIEHl[I-[i'l nuTepec 1 MOryT DRITE IATMEHEHB TP
pacueTe Apelarka Ha OCYyMIAcMLIX I, ocoDRHHD, HA OPOIIASMEX 3eMIAX.

Honydennsie METONOM 3epRaJdbALIX oTo0pazkennii pemeans Kupk-
XeMa JIIA ¢NoAnepToii BOjm®, TO ¢CTh JJH caydad paboTe cHeTEMa-
THYecKoTo Apenaxza Ges obOpasopanusa cBoGojHON moeepxmocTH (UpnH
34TOIUIEHIN TIOBEPXHOCTH HOYDBEI), He HMCIOT HHKAKNX TIPeHMYINECTE
mepejl nasecTHRMH pemenuavn B, B. Bepepanxosa, Doaee crpornmn
i pazpoobpasnmmu (no pacemarpupaeMmy cayudasm). Opmako paa-
BHUTHE DTHX [J{!IIT'EI-IIIii JAOH HEOIHODOIHHX IPYHTOE DeChLMd HOTCDRCCHO
H HMeeT ODoJkIIOE OopakTHnYecKoe jgHaveHue, ﬂﬂﬂﬁEHHﬂ AJdH J0H llﬂ'f.}'hl—
tounoro yveaazipemma (ror. 111, § 4). Marepecro paccMmoTperRme CoR-
MECTHOI'D NNTAHNA fﬂ "E}EEPIHEETH JeMIH H ﬂﬂ.ﬂﬂpﬂﬂl‘[ﬁj, ONMATE-TAaKII
ANA HeOOHOPOANLIX TpYHETOR (§ 5). Pacver BepTHRaJALHOrO [peHaia
AacTCA CHAYAJA LA OJRAOYHON cOBepIcHACI CKBAMUHE NPH HAIN-
yun MHQUABTPALNOHHOIO UHTAHMA, JjecL NOJCIOLI rpaduxm, ynpo-
mawmue pacter. llpocreiimme ¢XeMbl HeYCTAHOBHBINCTOCH JIBHZKCHIISA
B HEOrPANNYCOIOM NAACTC JAOLl JNH JBYyX caydaeB: 1) nocroasmbii
aebut orkauru (Leiic) 1 2) NMOCTOAHHOE NOHMKEHHE YPOBIA BOJLL
B komopue (JTomern m [merof). Ilpmpopartca mpocreiiline pemenns
OJAHOBLIX TEMeHHH JMA KOoJOOOa B MOTOKe, JJH JUHeHOoI cHeTeMl
y perH 1 rpynos Koaojues. Hanbonee nuTepecnsiM MATEPHAIOM FIABLL
ABJACTCA 00IMAA TeopHA N pelleHHe KOHKPEeTHRIX 2aj1ad JIId auuso-
rponuwXx rpynTos (Maacnemp). dmech gamm cTporue M CPAaBHHTENBHO
NpocTHe MeTofbl pacuera. B Bameil npakToke TPOEKTHPOBARNA
H HE-EJIERGBEHH]TE aToT BOIpOC COBEPRICHHO TI'I:I'H-T:T]"l M 3acayupacT
CAMOT0 CEpPLEe3HOrO BHUMAHNA,

Taxum oOpazom, BO BTOpPOIl riaBe LCOHLEIM MATEPHAJIOM ABNAET-
¢a paspafoTka TEOPHH H METOMOB pacdera ApeHaskeil B aHH30TPONHLX
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rpYATax, a TaKKe HEKOTOphLE NpakTHYIecKHe NpueMb, Tpagukn
m TabaAnMuEl 774 pacuera pasiudHLX THNOB Aped. B To ke Bpema cie-
Ayer ykaszaTh Ha BecnMa cnalyio paspaloTKy BONPOCOB EeyCTAHO-
BHBIIErOCA [BEWKEHHH, YYETA HECOBEPIICHCTBA CKBayEHH, pabors
MOBURX KamagoB m paja Apyrux paspaboranuwx B CCCP m aa pyGe-
HGOM METOJIOB PACISTA JIPEHAMHBIX CHCTEM.

Cnejiyer TaK#e OTMETHTE, 4TO B KHUTIe NOHATHE TE@O P UM A JI p e-
Haj’a O0XBATEBAeT TOALKO (HILTPAOMOHOLIE PACYUCTLI, 4TO BPAJ
A8 MOMHO CUNTATL HPABILJILELIM.

TperThbsa ¥acTh NOCBAINEHA HHMEHEPHLIM ACHEKTAM OCYlleHHA
(npemam:a). 3jech NPUBOAATCA NPARTHYCCKHE pPeROMEeH/IAHT,
Kacaomiecd THPaBiNYecKoro pacdera, KOHCTPYKOuu 1 cuocoGon
BLIIOJHCHAA OTKPLITHX KoJjekropon. Cylia no npuBejeHnOMy Mare-
puany, B CCCP o»rm sompocm paspaboramst Oonee o0CTOATeNLHO,
yem B CIIA,

OnpejiesieHHEHIT HWHTEPEC NPEJICTABANIIOT KOHCTPYKIHHR 3aKPHITHIX
JApPeH B ApeHaskOeX COOpPY KeHNH H, B 9acTHOCTH, NpelIoieHHe YIH-
THIBATE OCOOCHHOCTH 3THX KOHCTPYKOHNIl NpH pacuere oCymATJILHOIO
neffeTeua Jpesazka (JONOIHWTENLHEE CONPOTHBJIEHHA NPH NOCTYIJE-
HHM TPYHTOBWX Boj d€epea meaH B nepdopannonHbie OTBEPCTHI).
[locnenauii Bonpoc, paccMoTpeRHEd B MoEOrpadiu JAA 9acTHOTO CAY-
yas, 8 CCCP B mactoamee spema obofmen piin nwloii cxems paboTh!
FOpH30OHTAJLHOIG dpenaa.

HporoBmii gpenan: onuwcaH Eparko. hax caenyer ma marepiadia
kEurH, B CHIA on He nmeer mupoKoro pacnpocTpaHeHHA KakK caMo-
CTOATeNLALIIT crmocol ocylleHHA. AHAJOTHYHOE MNOJIOKeHHe HMeeT
mecro B 8 CCCP, xorsl v Hac B cOYeTAaHNHM C ¢3AKPLITHAM codmpare-
AAMHP KPOTOBHI JApeHa:k HAYMHACT NPUMEHATLCH B NPOHIBOJICTBEH-
HeIX MacmrTabax DpH OCYMIEHHH TAMEILX DO MeXaHNYUeCKOMY
COCTABY TAHHECTHX NAXOTHLIX 3cMeldb (Tak HasnBaeMbii KoMmOu-
HEPOBAHHELIT gpeHan). ;

B CCCP po nocaejnero BpeMeHH He YAeNANXoCh BHUMAHUA BONpPO-
caM NPOTHOCTH ApPCHANHLIX TPYD, yHoueHNLX B 3¢MII0, XOTA PacieTh
MPOYHOCTH M YCTOIMMBOCTH NojaeMHEX Tpylonporojor Goabuwioro
auamerpa paspaloTaEnl IOCTATOYHO [ETANLHO (IPH 2TOM peKOMenJia-
nax Maperosa npnasasm HegocTaTouHo o0OCHOBaHHBEIME). Y9UNTLI-
pad onmt CIIA, Bam caenyer yieaath Goabiie BHIMAHRA 3TOMY BO-
gpocy, ocoleHHO npH ycTpolicTBe CHCTEMATHYECKOTO JIPEHAKA HA OpO-
mraeMLIX 3eMIAAX.

Onpepenensnii putepec npejcrasaAnT ofmApHELe TaHEHLE N0 TeX-
HOJIOTHH MaTepuajon TondapnuX 7 0eToOHALIX JAPeH H HX JOJaropetd-
HOCTH. JTH pexoMmenjanny, GeaycnoBro, A0MKHE OMTB  YITCHH,
ocof0eHHO TPH JpeHaxie sacoleHHHX 3emenb. Onucamue gUALTPOBOI
SAMMTH [pPeH E Opou3BofcTBa paboT moKasmBaeT, 9TO YPOBeHL pas-
paborkn aroro sonpoca B CIIA n y mac opubnnsuTensu0 OfHHAKOBLIM.
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Pazpen, nocRAMEHHME OCYIeHHI wu30RTOMHO VBIANHEHHRX
semenn, mnokaasBaer, uro B CIIIA Goanmoe BHuMaHHe yAeafseTcA
COPraENsanumn» MOBePXHOCTHOTO CTOKA Ha caMux noxax (Goposmas,
nnaEnpoBKa, JdokOnee)., B TO ke BpemMA SaKpLITHE CHCTEMBI A
OTBOJA NOBEPXHOCTHLIX BOJ M BepXOoBOAKH (3axpmTnie colmpartenn)
Kak caMocToATeaAnHLIl cnocol® ocymemun B CIIA, mo-Bugumomy,
He nmpuUMeHAeTcA (JpeHass upesHAIHAYEH JJAA OTBOLA TOILKO IPYHTO-
pux Boj). Teopun n nmpakraka CCCP nokasmBalor, 9To npm ocyme-
HIH H3OHITOTHO VBJIAHEHHMX TINHHCTHX 306MeJbh 3AKPLIThIC CHCTEMEL
(roEuapHBl JpeHasi, YJAOMKeHHHII B Tpamueld ¢ NPOBUIlAeMOil 3a-
CHIMKOI]) OPHHMMAKT M OTBOAAT KAK NOBEPXHOCTHHE BOIW, TaK H
BEpPXOBOIKY MAXOTHOr0 FOPH30HTA, 4 OTIYACTH H TPYHTOBME BOJLl MaTe-
PHHCKOH Hopofs (COOTHOUIEHRNe MERIY KOJHYECTBAMH JTHX BOJ
sapucuT Or peaseda MECTHOCTH, Te0JOrHYecKMX YCJoBHil, arporex-
HAKH i T. 7.).

B mesoM MoisHO OTMETHTDH, 4TO B TpPeTheii MACTH WHTATeNb HANHIET
PAA UEHHHX NPAKTHYCCKUX JAHHEIX, OTPAKAIIMHUX ONLIT NPOCKTH-
pOBaEUA I cTPoNTeabcTBA JipeHakALX cucrem B CIIA. B To ke Bpems
gflech BechMA NOBEPXHOCTHO OTPAKEHH TaKHe CYNEecTBeHHue Laf
yeaosuii CCCP Bompocsl, Kak ocyumenune Gojor, peryaumpoBapgie pekx-
BOJONPHEMENKOE OCYUIHTeNbHEIX cucTeM, Gopwnla ¢ moAToOnNeHHEM
aeMesib, OCYINeHEHe NoAbjAepor, Oopusla c sacojeHHEM OpoOINIAEMEX
3eMeas 1 JIp.

Yerseprasa 4acTh NoCBAMEHa MeTOJaM HCCAeNOBaHHI
npsM NPOEKTHPOBAHME I CTPOMTENLCTBC [APEHAMKA, NPHYEM TIJaBHOE
BHEMaHHE yjleneno ompejencnuio xoaddumuenta duasrpanuu. 3uech
onucansl JabopaTopHse uccaeXoBaEMA 00pasoB U MOHONHTOB H CIO-
cobut ux orbopa B moxe (st coocobn npumensnTes u B CCCP).

Bonee naTepecHuM ABIAeTCA OMACAHHE MOJeBLIX cmocobos ompe-
penennd Kophdummenros uaLTpAnND ¢ DpUBeeHUCM PACIeTHRIX (Qop-
myn. Ocobsrit mmrepec upecraBIAlOT cuocofm ompejenesnda Koaf-
¢unmenrop (UABTPANUE HCOAHOPOAHWX TpyHTOB. B 3akawodenne
majaraiTes obmue peKoMeHIALME MO TonorpaduyeckusM, TRAPOTLON0-
rHYeCKHM H JPYrHEM HanlcKaanaM, Kotopue mpoBogatr B CUIA nmpm
NPOEKTHPOBAHNN J{PeHAIKA,

Lea coMmeRna, HeROTOPLIE COLEP:KAUHACA B 3TOI 1ACTH pPeKOMEH-
Raupn oKamyTcA modesEmMu jas npusmesenua B CCCP.

B maro iiuacTu paccMOTpeHs BONPOCH OCYIIGHAA B 3aBHCHMOCTH
OT MO9YB I KYJLETYp. JTA YacTh HAYHHACTCA ¢ aHAJIW3a BONPOCOB aapa-
OHH MOY9BH. 3/ech NPHBC/ACHK! 0YeHL HHTEPECHBIC DKCNePHMeHTAJILHLIE
RAaEHEe 0 BO3jlyxoolmeHe, o COA@p:RaHIN razos B mouse, of ux guddy-
aul. 3aTeM paccMmarpuBaeTca norpebmocTs CENBCKOXO3MICTBEOHELIX
KYJALTYP B BOjig: OIpefe/icHHe CYMMapHOro BoJonoTpedaenid, HCMONAb-
JOBAHHA 3AIMACOB BIATMHM B MOYBe, MOMUHTHBAHUA OT TPYHTOBLIX BOJ
(3pecs ynmommmaercsa pajg pabGor coperckmx asTopos). BecbMa mETe-
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peced Tpusmep pacdera CAyOuHL ocyulcHnA GaTaHCOBRIM METOZOM.
Orpeaso paceMorper Bonpoc Oopnlul ¢ sacoJcHueM, H IPHBOJATCH
OpakTHIeckKie JaHHLC 0 npoMBBHLM Hopyam. Bojee oberoarensHo,
¢ mpupegemues obuMpPIOTO IKCHePUMEHTAJILHOrD MATEPHAJA, OIHCA-
Hel QuandecKie I XUMHMECKUO MpoNecch, DPOMCXOJAIHEe B HOYBe
B yCaoBusaX naleTonHoro ysiaaiKHenus, BKIOYAdA il 3aTOIVIeNUA pas-
HOIT npojloiRHTeabHocTH. PaceMoTpero BianAMLIe NadulToUHOr0 YB.IazK-
MeHMA Ha  yposkail paga celLCKoXo3AlicTBeHHLBX KYALTYD (3epHo-
Bule, Tpasel, cagst UM JAp.). Caeayer OTMETHTEH, 4T0 B NATOIi wacTi
cojlepiKATCH HATepecHulii u ofmupuslii sKcoepUMeATAILHLIL MaTepH-
aJ1, KOTOPHIL 1IOMOTACT MOHATL 3HAYCHIE OCYIIEHUA B JeJe MOaYyYeHHA
BLICOKIX H VCTOMMNBLIX YPOIKAeR CelbLCHOXO3ANCTBRHHLIX RYILTYD.

Pacecmarpupan mMoHorpabnio B mejgom, MO¥KHD CKadaTh, "TO YHTa-
TeJb MOMKET HATH B Heil MHOro HETepeCcHLIX I NEHHWMX JAHHBIX 00 Teo-
PHH M OpPAKTHEE ocyllemuda ([peHama), KacaoImUecH pacucera ape-
HAMKA, MOMCBLIX HCeAe0Bamnil 1 BIIARMA 0CY LICHIH Ha YPOosKail cenasb-
cKoxoafiicrpenuuX Kyabryp. Hurepecno, ecTectBenno, 03HAKOMUTHLCH
¢ OOGTOM M NPAKTHKOI oCYyleHMA CeNLCKOX03ANCTBEHHBIX 3ICMCIb
s CHIA.

B to we ppesa dTa padora He 0XBATLIBAeT Beeil mpolaeMel oeyuie-
HUA 1 JPenaska ceJLcKoXoadiicTsenanX gemesin. B aeil se pacemotpe-
Hbl TAKHC BAKHBIE BOMpPOCH, Kak ocyumicaue OoJIor, peryianposasue
BOJAONPHEMHIKOB H pajl Apyrnx. B Kmure me Hamim oTpadceHnd
H JOCTHMKeHHA coBeTcKoil Megnopatneooii maykn (swlop Mmeroga
OCYIOEHHA B 3ABMNCHMOCTH OT THOA BOJHOr0 IHTAHI, pacdeT ocymu-
TOJNLHLIX cucTeM # T. [.). Tem He MEHee, MOAKHO € YBEPCHHOCTBIO
yTBep:/arTh, 4T0 NepeBoj HToil KaunTanbHoil Momorpadun ua pye-
CKHil A3MK noMo:keT paboTHHKAM BOJAHOTO XO3AICTBA B-PelleHUH Tex
OrpoMHBLIX 2a7a4 B ofgacTH ocyumieHUA N JIpeHaA¥ka CeJLCKOX03AlCT-
BEHHLIX 3eMEJL, KOTOpPLIC ceii1ac mOCTABICHLI NePOJ HAMH CTpaHOL

ITpogh. C. &, Asepuanos
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Caogo ¢ipenasy nvmeer muoro smadenmuii. Hampruwmep, Apemam mommer
03HATATEL CHCTCMY KAHAJ0B U PyceJ eCTECTEEHHLIX BOJIOTOKOB HA JaH-
HOIl wjiom@aay. JTo CI0BO MOMKET Takyke 0003HAYAThH NPOLECe OTBOJA
NOBEPXHOCTHON BOJEL aTHMH BojoTokanmn. Hn oino na BHmMenpueegen-
HLIX ompejedenuil JpeHa;ka NHe HMeeT OTHOWEHWA K aToll KHHre
OOTOMY, 49TO HAC MHTEpecyeT B NEPEVID ouepelh JApeHam CelLcKoXo-
aAllcTBEHHEX 3emenb. [lpu arom ocHoBHOe BHHMAHHE YEJCHO OTBOLY
H30LTKOB TPYHTOBLIX BOJ ¢ NOMOIBIO TpyDHUaTweX BOJOBOJOB NJIN
apyrux yerpoiicts. Ilosromy B mentpe Hamero BHEMAaHIA HAXOATCA
]]IJ{]II,EC-E- ApcHaria, TOo eCTh METOAK H cpejictea, ROTOPLIMH MOMHO
BOCIONL3OBATLCA OpM Jiperuporannn nouss. Ho, nockoabky Hac
HHTEpecyeT IPEHAK CeNLCKOX 03 A ICTB e HHB X 3eMe b,
MEl Oy/leM PaccMaTpHBAaThL BONPOCH, CBASAHHLIE ¢ YPOBHEM TPYHTO-
BHIX BOJ, ABNMGEHENEM BOJM B IOYBEHHOH cpeje U BauMOCBA3LIO
MeK/ly YPOBHEM TPYHTOBHIX BOJ M PASBHTHEM CeJILCKOX0aHCTBEHHBIX
Kyaeryp. MMeaHo Ha 3Toil OcHOBE U HOCTpoCHA Aaunas MoHorpadgus.

Beposarno, npakTEEA Jipemajka HMeeT TAKYI e JpPeBHOCTh, KAk
B camo ceasckoe xoagiictpo. IlepBue npumeps jgpenaika, 0 KOTOPHX
MO 0 HAC CBeAeHWH, OTHOCATCA K nepumoiy Pumckoil mMmMoepmd,
a smosier OwTh, H K OoJee panAMM Bpemenam. Pumaane nonuMadin,
KAK Badiubl 3HABHA 0 DOYBAX NIPH NPOCKTHPOBAHNM JiPENaKHON
COTH, W SHANM, UTO N[N ONpeleileHHME YCIOBHAX raylokue n 3akpei-
THE APCHE obmajanT pajoM npenmymects. MeTojs, npuMenspmnecs
pPHMIAHAMY, OBJTH YVCOBEPIIECHCTBOBAHEI HE3HATMTEJLHO JIO TeX nop,
HOKA He NOABMICH cORpeMeHHRIi romvapauil gpenans. B nmennn capa
Ixeiivca I'pexema B HoprymGepaesie (Anransa) rouvapueie Apens
nossuaunch B 16810 r. Eme panuine roEvapHbie JIpeHB NPHMEHAJIHCH
g0 Mpanmun & 1620 r., B napke KHoneenra B Jlw0eske, HO OHK He HALIN
MHPOKOTO HUPHMEHEeHHSA Ha NpaKTHEEe.

XorAa npakTHEA ApemmpopaEAs Onga waBecTHa eme B rayDoxoii
OpcepnocTH, MOzKHO CYNTATL, YTO TeOopeTHYeCKOE PAadBHTHE HAYHKH
o apemamce mHadaizoch anmb 100 der masap so QPpamunm nog pyko-
gopcteom [enpu Jlapen. O Teopmn Apenamia pedb HET BO BTODOi
TACTH KHWTH, NOATOMY 3/leck Her HeolXofumocTH mogpofmo ocTa-
NABJHBATHLCA HA 9TOM BOIIPOCE.

X oTA OoCHOBA 4 HAVIHLX mcclefoBanuii no apeHamy Onia cos-
JaHa ene B npoumjoM Behe, HO JIMNE B NOCHAeMHHEe DOATHAJAUATE JIeT
B PasinYHLIX HAYyIHHX U OOOYyJAAPHLIX JHYpHaAjJaX NOHABHAOCL 3Ha-
upTenbHOE KogmdecTBo nEdopmammn mo aToMy Bompocy. Heobxopm-
MOCTL CONOCTABJCHHA M OMEHKH STHX JANHLIX 09eBHJHA KaKIOMY,
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kro paboraer B ofmacTu celbckoro XosaiicTsa. ABTOpL 3Toill KIHTH
pOoCTABIIN meped codoil mexans pellThk ary s3ajgauy: cobpate ua pas-
AMYHLIX HCTOYHHKOB CBEICHNSA, KACANIECCA BOMOPOCOB JPCOHAIKA
u o0'BEIHHNTH NX B OJHY KHHUI'Y, € TeM 4To0kl CIeiaarTh 3TH cBeJeHud
JOCTYIHLIME JIIA BCeX, KTO HMH MOMeT saudTepecoBarnca. B yeno-
BuAx OopubLl B84 NDOBLINCHIE YPOKAINHOCTL NOPOJOBOILECTBOHHLIX
H TEXHUIECKHX KYABTYP € Ieanio oDecnedeHds MMH HANEro Boapa-
CTAMIEr0 HACENeHHA ApeHa:K NpHodperaeT HCKIOMHTEILA0E 3HAMe-
Hpe Kak QaxTop, BIMAIOIING Ha II0TOpOANe CEJbCKOXO03AHCTBeIHLX
gemenn. [loaromy Tark meolxoguma Xopomaa MHpopMampEa 0o BOIpoO-
CaM TEOPUH I TPAKTUKH JPCHUPOBAHNA COMLCKOX03AIICTEOHALIX 3eME b,

MaTepec K Apenasky BSNATHTCILHO MCHACTCA B 3ABHCHMOCTH
OT COCTOAHMA HKOHOMHMEM B KaxIelil KOHEPeTHRIH epuojl BpeMeHH.
B nepmogm HR3KHX IeH HA CENBCKOXO03ANCTBOHHEIE MOPOAYKTHEL MAac-
nitad gperay<anix pador Hepeank. OMHOBpEeMeHHO PE3KO COKpAIAIoTCs
W nccaeoBareanckine pabors B obaactH japenaska. JlpemascHsnie
YCTPOICTEA, KOTOPHE NCHOAR3OBANNCH BO BpeMema pacoeera, OKa-
auipalores sabpowennune i zabmrnv. OfHAKO ¢ TeYeHNEM BpPeMeHu
N0 Mepe pocTa IMeH HAa CeJbCKOXO03HIHCTBEHHBIE NMPOJIVKTH HHTepec
K JAPeHA/KY ONATH BO3PACTAET, HO CTADHE METOIH JPEHAMA K aTOMY
BpeMEHH ViKe HYAJIAIOTeA B IepecMmoTpe W paspalorre 3amHoBO.
Muenno no aroii npnunHEe Ml 9acTo BCTpedaeM B dKyplHalax CTaTbi,
ONMCHIBAIOIEe KAKOM-ENOYME «HOBLIIT MeTOJ APeHHEPOBAHIA IOUBH,
KOTOPHI TOJBKO 9To m3oOpercE». A DTOT MeToJ, MOMeT OLITh, YiKe
]'[ITHMEHH.TIC-H BO BpeMEeH: Puvexoi HMITGPHEH.

B macTosmee BpeMA MBI ABIACMCH CBHIAETEIAMH PACOBETA COMb-
CKOr0 XO3fHCTBA M ¢ IMOJOBIM WIPABOM MOMKEM NPEIHON0MEATD, WTO
TeNepk HHTEpeC K ApeHANRY HHKOrga He npomajer. Mepmepu, zaun-
TEPEeCOBAHHEIE B IOAYYeHAH MAKCHMAJBHLIX VPOIKALB, @KCTOIHO
OPOKJIAJGIBAIOT IPEHEl, CYMMAPHAA NPOTHAMKEHHOCTE KOTOPHIX COCTAB-
AAeT MHOTO Mu/JAb. B HacToAmee BpeMsa gpeHam 4acTo OCyHIECTBISET-
ca Dea ydera omnloH, KOTOpPHIE YiKe HMEJH MECTO B IPOULIOM, IIpH-
BOMMIH K GONLIHEM (HHAHCOBLIM NOTepPAM T pazodapoBmeaimt dep-
mepos. Oaimako chaejlyer NMpUAHATE, YTO Teleph MeIHOPATODPH HAMHO-
o JAy4nie DOEHMANT OCHOBHME NUPHAOEOLN ApeHaka, HO TEM He
MeHee B OyIyIOIeM HAM HpeJcToNT eme Ooapmas pafora, TaE Kak
B NPAKTHKE NPUMEHCHUA J[PeRa:ka depMep NOCTOAHHO CTATKNBAETCH
C PATOM eme He PelleHHKIX BONPOCOD.

ATOH KHHre paccMaTpHmBacTCA IeARIl PAJ BOIPOCOB, CBA3AH-
HEIX € JpeHameM, HAYNHAA OT (UaudecKUX NPHHONINOB [BH:KeHUA
BOJEL B MOYBe W KOHYAA TEeXHHKON YCTpoiicTBA JApemaziAnlX CHCTEeM.
Teopus m mpaktaka apemama TpefyioT ofolienia MHEOTOMHCICHITHX
Haelli M TCXHEMYECKHX OpHEMOB, HCOOABIYVEMLIX B IOUBOBEJI&HHH,
pacTerneBoscTee u Mexannzanun. Tor gaxr, 9ro B 1ol MoHorpadgun
pacemarpuBaercs DoapmoON Kpyr BOPOCOB, HMEPT Kak NMOJOKNTEIB-
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HEe, TAK ¥ OTpANATedbHLe cTopousi. D kmnre memabessmo Oyayr
MOBTOPATLCH HEKOTOPHIE BOIPOCK, H B PA3ANTHLIX pas/lesiax MoHOrpa-
duii GyjleT BETPEUATHCA OjIHH B TOT ke Matepuaiy. Oamako Takoe mo-
BTOpCHIIE YACTO OKA3LIBACTCH BECLMA REJATCALHBIM, TaK KaK “WuTaTess,
He Tparfd BPEMEeHH Ha NepejHCTHBAHNEG KHITH, MOeT CoCpejoTo-
9UTH CBOE BUHUMAHHC HMEHHO HA TOM paajielle KHUTH, KOTOpu# ero
HHTEpecYeT B jlanHbiil MOMEHT.

YacTto HemoHUMAHHe CYIQHOCTH JIPCHAKA NPHBOJNII0 K TOMY,
9To MHOTHe (epMepnl cUNTAJIR JIpeEAK NpPUYNHOH KaK HepeyBlaskHe-
A, Tak m sacyxm. Craeayer yKasarh eme Ha oaHY ocobeHHOCTH
JipeHaxHeIx paboT, NPoBOIMLIX B MIPOKoM MacmTade,— HT0 DPpOTHRO-
neiictene Taknm paGoraMm, Kotopoe o0BACHACTCH HE:KCTAHHEM HaMe-
HATL CYMECTBYIOIME NPHPOHLIC YCIOBHA I HMEeT MecTo pH CTONKHO-
ReHNIl HHTCPecOB paaanuHslX rpymou jgwopei. Hapecrmo, manpumep,
910 GodbluMe TPYAHOCTH BCTPETHAO ocymeHue O0JOT BOCTOYHOI
Arrann, samnmaomuX maomans cermme 200 000 akpos n nojsepsen-
HEX saromicHnio mpuansamu co cropods Ceseproro mops. Ilps
2TOM OCHOBHOII TPYAHOCTLED TP NPOBEJIEHNH HTHX MCAHOPATHABHBIX
paGorT OLLIO CONpPOTHBJIEHHE AKJIel, KOTOPHEe HaCeJAJH I3TH 3eMIH
u ofieceunpann cefe HeHAJEKHOE CYIECTBOBAHMe OX0Toii, puibnoii
adopaeii ® ckoropojerBoM. [IpoekTil coBpemMeHHOro [(PeHHPOBAHUH
TAK:KE BCTPEMAIT HMHOrJA NPOTHBOACICTEME HEKOTOPHX Tpynm, 3a-
MHTePECOBAHALIX B COXPAHEHUN CYNECTBYIOMHX NPHPOJHLIX ¥CIOBHIL.

M rce ke, HecMOTPA HA HENOHUMAHHE, & MHOTJAA H NUPAMOS Ipo-
THBOJCIHCTBHE NPOBEJCHNI0 JApeHamHLX paldor, JipeHam< DO3BOJNA
BRICBODOANTL MHJIJHOHN AKPOR NAOAOPOJHON 3eMAM JJA  moayvdenss
OPOAOBOALCTENA U NPOJAYKIIMH TeXHNTECKHX KYJLTYP JJIA Y/I0BJIETBO-
peHua porpebHocTeli Bce BO3PACTAWINErD HaceJeHWs 3eMHOro INapa.
Meanopanns seMeah NOCPEACTBOM JIPCHAMKA TOJBKO HAYHHACTCA,
9TO NOATBEP:k/laeTcA HabawennAMI MEHOITIX ABTOPHTCTHLIX YYeHLX,
paforatommx B ofaactu ceanckoro Xoamiictea, B CIUA aperax
¢ Oonbinoil BuIrojoii Momer OWTH ODpHMEHeH B BOCTOYHLIX MTATAX.
YcToiiunBoceTh  OpoOmaeMoro  3eMIefeNlld  3ABHCHT B HEKOTOPOi
CTeNeHH H OT [IPEHAMA; cHeJoBATelhHO, N B 3acyIIJUBLIX paiioHax
TaKkxe morpebyercsa eme nmpokaajumsBars DoJALIMOe KOJAWYecTBO [ApemH.
Ilo ceugereancTBy MEOrHX HAIIMX YYCHWX M WIDKCHEDPOB, KOTOpHEe
nobmBane 3a rpammnueii, CIUIA — ne emuHcTBenHas cTpasa, Ije
ApeHasase paboTel JOMHER NIPOBOANTHCA B CTOJL IIHPOKOM MaciuTabe.

[TojiroroBka aroil kmmru norpebobana, wrofsl B ce HaNMCAHME
yYacTBoBaN0 GoNbMoe KuaARdecTBO cnennamcros. Pefakrop supaskaer
ATUM JIMIAM NPH3HATENLHOCTH 3a MoleaHoe COTPY/HHYECTBO H OKa-
SAHHYI0 TOMOIID,

Hacetime H, Jwomun

Hernc (Hanudopuus)
Hwaw 1957
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Henocpegersennuil addest jipesasa COCTONT B YMEHLINEHNN Cojlep-
FAHUH BJArd B nodBe, UT0 00VCI0OBANBACT NIMCHEOANe (UaNICCKNX
epolicr® nomskl. [[ocaeayongs pesyanTarom JIPCHIPOBAENH ABIACT-
e YIAYIHeHIe MOXANTOCKIX, XUMUMECKNX M DUOTOTIMCCKIX CROT-
CTB LOYBLl, 4TO ABIHCICH OCLOBLOI HeALI Apenaska. Boo oTH cBoii-
CTBA 2J4BHCHT THaBHKM ofipasoym 0T CTPYETYPL COCTABOLIX 9YacTeil-
ITOTIBLI.

B aToil @wactin KENTI PAcCeMATpPHBAIOTCA CACIVIOIIUC BONPOCLL:
1) coerar nouBn (Kparkoe); 2) 2aBncuMocTh eTaTndecknX ¢guanteckux
CUOIETE  ITOYBLE 0T COSCPUKANNA BJIATII B NOIDE 11 BANAHHE 3TuX
croficre na gpyree (me guaudeckie) cBoiicTRa mDovBW; 3) sakonu Iou-
JREHNA TIOUBeHHOIT BOJIG, KOTOPHC DOPCASNAKT NAMBHEHHE COjepHia-
HIIS BAATIO B IOTEC; 4) HCHOJLIOBAONE DTHX 3AKOMOE B HKOHEPETHRIX
VCAOBUAX  NPUAMEHNTENBU0 K APeEaKY. JTH  3aK0Nn NO3Boasior
3ajlati  APeHAMRA UHPASHTE TOMHEIMIT MATEAMATHLECKHAMIT (opMyIaMu
(bomee mojipolio »TOT BOOPOC PACCMOTPEI B IMOCALYVIOWIIX YaCTAX
KHHIH),

I. COCTABHBIE YACTH ITOYUBLI

,[l.]]ﬂ }’ﬂﬂﬁETBH PMACCMOTPERNIA  TOMBA  MOApPasielneIcsl Ia SCThipe
cocTaBEEC mactii: 1) surRepaas; 2) opranniueckoe pelecTno; 4) muj-
Kuii KOMOOOCHT, IO DOMRCTIOAH &«Bo/as, M 4) nouBeuiuii Bo3lvX.
Takoe nojpasjcieEne NOTRL HA COCTABRHBE FacTi HMCCT oupeacicen-
Heili  cueica.  Hanpusep, nDOJIRIGKALE KOJTORJAATLHRG BelipeTsa
{HﬂR MHHODAALULIC, TOl 11 ﬂpl‘ﬂﬂll‘lﬂﬂﬂliﬂ} E IICKOTOPLIX CAYYaHX CGJe-
AVEeT PUCCMATPHLATL KAk YacThL 1odBeunoil ¢Boju, T. €. chopee Kax
PAcCTBOpEHHALIZ MOALT, @& He Hak Y"acTh TBCPJILIX Bellects. Takas
HH&%LI@IIEHH"H TeM HE MOHee Hanboieoe IMpHTOOIIAa J1TA IMalminx ll,l.‘J'lL‘i-L

HanGoaee xapaxrepris craiiersoym  MUCpANLIoE  9acTl JOUBLL
ABAARTCA To, W0 OOA COCTONT W3 MeARTAlNY FACTINI. T HYACTHILH
MOTYT CONPHKACATLCA APYT € JAPYIoM, I 3C IIX MOMGCT PasficiIaTh
JEHAKOCTD HIM rai. 3To CROICTRO MO3BOJNI0 IIPOKO HCHOALINBATE
MeXanMyecKHil COCTAR DOMRLL I XAPAKTEPHCTHEM  MEHCPANLHOM
gacTn mousn. Mumepamoruwcckuil amaIna NoKasLiBaeT, MTO KPyHILIE
necok I:]'.IH.EMEI]J wacTur] o 2 o 0.2 MM, COMAacHO MEeHAJLYHapoinonmy
cTramfgapty), mearuii mecox (ot 0,2 mo 0,02 mym) w wancrse dpaknuy
(or 0,02 mo 0,002 MM) COCTOAT B OCHOBLIOM N3 MHOEDPAIOB, NMEHOLNXCA

2 APcHAM ¢.-X. JOMEI,
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B MATEpHHCKUX NOPOAAX, N3 KOTOPHIX OyTeM BhHBeTpRBamua obpaso-
pajiach fagpas nousa, OcraapbHas 4acTh HOUBEN (PANMHIACTAA (paknus
nJIn, 110 Hpaﬁﬂeﬁ Mmepe, ee HanboJgee MeJKHe YACTHIlh) TaAKHe MHHEpa-
jormdecks pasiaudnma. DB ¢TPpyKType BeeX MHHCPAJLHLIX BOIIEcTB
GCTHL MOOIO ﬂﬁl.U,EI‘D, H B TO JKC BPCMA oTd CTPYRTYPA OTJHMASTCH OT
CTPYKTYPH OCTAILOEX COCTABHWX 9AacTeil, - NoaToMy (uauieckne
ceolicTBa yno0Hee paccMaTpunBaTh B OAHOM pa3sjele,

Her comperansa B ToM, 4T0 Opran™dcecKasl 9acTL Mo9YBel TaKMKe Cco-
CTOHT 113 €MacTHI, paaMecp KOTOPRIX Kogaedaerca B 0YeHh HIHPOKNX
npegenax. OnHako Mexagudeckuil cocTas foapmell 9acTH OPraEAIECcKO-
ro pemecTBa (rymyca) jo CHX NOp emie He onpejejeH H, 0YeBHHO,
purorna me Oyaer yeramopaeH. [umeerca mano  TOMHLIX JIAHERX
0 CTPYKTYpe rymyca, u nostomy, ITo0u ¢yIuTL o GUIMIccKOX cBOIi-
€IBAX TYMYCHA, HYIKHO NOJB30BATLCH TeM, UTO H3BECTHO O CTPYKType
TaKMX OpraguvuecknX BemIECTB, Kak JNTHITH, NEJNIKJ03a 0 IpoTenHb,
KOTOPEIC, KAK HABECTHO, BXOJAT B COCTAB T'yMyca.

Ty wacrs nO4BLE, KoTopad He 3aATa TBEDJLIMH YacTHIIAMH,
B auraniickoii JAuTepaType HASWBAKT OOPOSHLIM [POCTPAHCTBOM
(pore space), a B amepuKamcKoii — mycroramu (voids)'. Xapaxrep-
Hoii guanueckoil oco0eHAOCTRIO 3TOM YacTH NOYBL ABJAETCHA II e-
NpepsBHOCET L, N0J KOTOPOl DOHUMACTCH CAEYIOIUEe: HYTh OT
ojH0ll ToukN artoro mpocTpamcroa fo moboil apyroil TowKn MoieT
HeauKoM OpoJerath no mopad. Rorna noposmoe npocTpapcTBo dac-
THYHO 3AHATO NOUYBCHHOI BOJOI U YacTHYHO — HOYBEHHLIM BO3jy-
XOM, HIl NOUBEHHAHA BOja, HA JOUBCHHLI BO3JYX, B3fATLIC B OTACIbL-
HOCTH, HE ﬂﬁﬂﬂjLHIﬂT B COBepPIIEHCTBR CBOHCTBOM HeIIPCPLIDHOCTH §
MOTYT UMCTE MCCTO KaKk H3aoJHpOBaHHLIE A CHE LD BOAL, OKpPYHAKIHE
TOYKH KOHTAKTORE DOUBEHHLX HacTil, Tak il HIOJHPOBAHHLIC Y 3L PLEKEK
BO3IyXa BRYTPH mnouseHHoil Bojgu. Tem me Menmee Goiapman cTencnn
'll'l:!ll]'.IEpIrTEEI:IﬂTII KaK NOUMBEHHOI BOJBI, TaK U IIOYMBEHHOI'O BO3JIYXA
IMeET NepBocTelleHHoOe FHATOHITC mOpu  onpejJeJeHnn IIIIIEII‘-TEE-HHI
CBOIICTE MOYBLL®,

{. CTPYKTY¥PA MNOYBEUHLIX MUHEPAJIOB
Bee MATEPHAJLI COCTOAT U3 MHOMECTBA pPasdJNTHBEIX YacTHIL {}13 aTo-

MOB, HOHON, MOJICK VI B MOJeKYIAPHNX JIimoaeii), 0 3Ha9eHHl KOTOPRX
Goree moapoBEo Oyjer paccka’afo B COOTDETCTBYWMIEM pasfieie

1 B orenecTRennoii autepatype ornomenie obneMa pop K odnemy TpynTa
HAZLITACTC A 10 POIHM T, nopHETOC TR0 Hian cKeF HOCThi. — ”er_u.; ;JJ:B.

T ABRTOD He VBNACT JNOCTATOMNONG BHIMAMIA 3TPOMYTOMY BOIPOCY, TOTAA
KaK TIMERHO CBOJMCTBO HENPepLpiocTi ARNECINA H03BoaseT mpn 3nannTelakAbix
BAAMHOCTAX A NOUBCHTON BOAW, a AP MAAWX — AAA OOTReNIOr BOJAYXA
NPUMENATL 3AKOTIL MeXAITK CIMTOMITRIX © e, yTo M feraertcd B JAldLIICHHIeM
nanoscennn. — Ipumn, ped.
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KEMTH. YacTHnsl OpUTAr#BalOTCA APYr X ApPYry (Cujamm B3anMHOTO
NPUTHEHRNA) M OJHOBPEMEHHO OTTANKHBAITCA JIPYT OT ApYyra (Temio-
poe ABmiienne). Ecau cuasl coenieEna oxasmBalorca Ooaelme oTTal-
KHBalOmMux cud, ofycHAOBJeHHRX TENJAOBBIM JIBHAKCHNEM YacTHII,
TO BTH HACTHIE cTpeMATcs chopMBpoBarLCa B XapaKTepHEI® CTPYK-
rypel. Ilpu Takoil ¢cTpyKType TenjoBas dHeprua oOycIOBJIHBAaeTCH
rgonefianmeM 9acTHI OKOJO MX CPeHEro noJo;keHns. Pazpymenue
TAKOT0 MATepuaja B PeayabTare AeiicTBEA CHILI CABHIA CONPOBOM-
maeTcd paspylieHneM CTPYKTYDE BfOJIL INIOCKOCTH CADNIa, IPH aTOM
CHJA CHBHTA NMEeT JHATHTEABHYK Beanunny. Ecmm matepman me
paspymaercd npu onpefelcnnoil (npegeanHoii) cEaAe cfBmra, TO ITOT
MaTepuan #BIAETCH TBePIHM TedoM. Yem Oonbme cuJIl cHenIeHHA
yacTHI, Tem OOoJALOYI0 cHAY cABETA (CpesMBAlOIMee YCHJIHC) MOFKCT
BLIJIEpPH:aTh TBepjloe Teno, TO eCTh TeM TBep:;ke sToT maTepnan. C opy-
rofi cTopomnl, cclM MaTepmanx He ofnnjaeT HAKAKO NMPOYHOCTBIO HAa
CABHT, TO ATOT MATePHAJ ABAAETCH ;KuAKocTLIO. Takwm odpazom, bosib-
mWHEe CHAR CHenJdcHHA €acTal of0ycaoBinBaioT TBepAbe BellecTBa
¢ BLICOKOH TeMIepaTypoil NIaBIcHus, He3HATATEALHEE CRNBI CHEIne-
HHA — MATKHE BellecTBa ¢ HHUBKOH Temneparypoil njapieHNnA,

Cuanl cnemienns 9acTnil MoTyT GbITH HACTONBLKO MAJL 10 CPABHE-
HUIO ¢ CHIAMH OTTaJKHBAHHA, UTO YACTHOLI Y:Ke He MOryt yjiepiiu-
BATLCA BMECTE H CBODOIHO IBMMKYTCH B NPEJeNax cocyja, B KoTOpOM
HaXOIATCA 9TH 4YacTHIh. Bemectso, cocTofee n3 TAKAX YacTHIL,
HaZHBAaeTCHA razoM. TBepinie BemMecTEa, CoCToAMNe na vactTui ¢ HoJb-
DUIMH CHAAMH CHEIJICHNH, MOTYT HCHADATHCA TOJABKO NOPH 09eHb
BEICOKHX Temueparypax!.

Murepanr, BXogfimpe B COCTAR CKANLALIX TIOPOJl M TO4B (Tak
HazhIBACMLIE ANIOMOCHIMKATH), ofpasyoTes IyTeM  VIJMOTHCHHA
HOHOB (KATHOHE HaXOAATCA Mexnly apmoHamu u mHaobopor). Mu mo-

' Unnicanne aBTopoM paasiunil Meay TRepakid, MKRAKUM B Tazoolpasimim
COCTOAHNUEM DeIecTB Aand CXeMaTnIHo 0 YIpollento (9To0 B anagutTelbHON cTene-
HII OTHOCUTUA KO BeeMy paseay). CoBpeMennos npejicTasienne 0 paccMaTpusae-
MEIX lunn‘{mrnx UNTATENb CMOJHET mAfiTh B caeayiomux paGorax:

M A.Pebwujge p. Onsnko-xnuMnTeckas Mexalika Kal mosas obpacTs
spagmA. Bectunw AH CCCP, 10, 1957

II. A. PeGuujpep Crpyrrypro-Mexannueckiie cpoifcTna TIWHECTLIX
HOpofl B COBPEMERNWe NpefcTapieniin QUINKO-XIMER KOAIONIOR.

Co. Tpyaw conemanns mo wsK.-reod. cpoiicTeaM ro pueix mopom, T. 1. M.,
Hamﬂﬂ}{l %CCI‘-', 1956;

-A.LaMoit aos. CTpYRTYpA noluuX pacTBOpPOD SIEKTPOANTORE I T
TaumAa momon. M., Hag, AH lgfiﬂP,p?ﬁﬁ?I;' e k= g 5 e

E.M.Ceprees. I'pyurosegenne. M., Haa. MI'V, 1959
19@?. H.Kompgparteen Crpysrypa aToMoB 1t Momekym. M., Muasatrua,

H.W.Top6ywos [MMowenmwe xoanouas. M., Wax. AH CCCP, 1957;

A.Il. Kporora. Agresun. M.—JI., Nax. AH CCCP, 1949;

A.H. Bpopncruit, Ouameckan xuwmua, t.1,2. M., locxmmagar
1948.— M pum. ped. '

e
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FEM CYATATH, WTO MOH HMCET 3apA]T, pACHoNOseHHLI B MCHTPe HOHA.
Coaa coenmemmsa nponopiioHAZILHG TPOUSBEJEHINI0  3apAlos  JBYX
coce/luMX MOHOB, MCJCHHOMY HA KBAJ(PAT PACCTOAHHA MOV 9THMI
sapajgamu, Taknm olpaszoM, CHJIL CHEINICHHS YBeAHYUBAIOTCH ¢ yBe-
JITeHNEM 3APAJIOB MOHOB U ¢ YMeHbIODEHUEM pasMepoB uoxos. B mm-
Aepanax cuiinl CHeNACHNA CPABNITMILIG DOMUKIE If OCTAIOTCA TaKuMu
JAade B TOM cJiy4dae, KOrja B peayiLTart narpepa paccTOHHRE MedsIy
COCOJIHHMII TacTHIIAMI YVBEJnY HEBAeTCH. I'rlIIHl:![:IH..!IhI HBIIHAKTCH THE|JLhI=
MH TeaaMu ¢ BLICOKod Temmeparypoil miasiemns. Ha mopepXmocTn
MHHCPaJI0E NHOIZA BO3MO;KHO ociallledie CHJIBI CHEITeHHA MemLy
ABYMA MOHAMT B caydac DOMaJAHHA Ha 3TY MNOBCPXHOCTH BOJEHL
[Ipn arom HeKoTOpBIE NONLL NCPCXOIAT B PACTBOpR U MUIEPAT LIME-
EAeTCA. JTo SBIeHNE npejerasiager coboil oy na Gopm XuMudecroi
apoanu., CpapnuTelnHEo criabie ¢nasl cllemIeHadA HMonok seno OGaaro-
NPUATCTBYIOT Takoil apoanm.

HMopm, wanie BceTo BCTPeHABMIMEca B NOYBEHHLIX MEHepaIax,
mepetmcaenst B Tabamie 1 — Isane (1939). B sroii rabanie senntn-
HH 3a[A/I0B YKEa3aHu B anekTpomunXx cfnunnax. Ilpu orom cmexyer
OTMETHTL, TO aHHOIOLE IOBOJALBHO OJHOPOIHKI C TOYKHN IpelHud UX pa3d-
MEDOB. ﬁl’[[l[}ﬂ'lﬂ I ERAaTHOHLI, HHKIJ,"I,I[I]!,I!EEH.. MOMRAY AHMOHAMIT, tura-
rojlapd OANHAKOBRIM pPasMepaM apuoro o0pasyioT IeoMETPIICCKYIO
MOJedb N3 ¢IJIOTHO VIAKOBaHHLIXS chep.

TaGauua 1

Homa ¢ YAOTO BETPREMAINHIITECHA B IOYECIHTHBX MITRHEPaIaX

Ban noHow | Conveon n Eﬂ’c:ﬁfmw
HKpesormit . . . ... .. Sit 0,39
Ansoasumii . . . . . . - Al 0,57
Tpex sajlenTHOR Jea0e30 Fe+ 0,67
Mo .o v o0 e Mg+ (0,78
Hagwupdt .. .... .. Ga¥f 1,06
Marml . « o « iowos oo Kt 1.33
Horpnl: oooow o e Nat 0,98
LHApOoKCA. < « o o 6w OoIm= 1,3
EPCHopoA .« - <o & » o Q3 1,32
BOUED: e wid ShE S Cl- 1,81
MTOR: & %w 5w 8 e W 3 F~ 1.33

Heeaenoranme CTPYETYPH  TAKOrO OAOTHOIO Tejla BCKPLIBAET
ABA OCHODOLIX BHJA HOHILIX TPYNN: TPYyIla YeThPeXHoHHAA © IEeHT-
poM B BepUluHAaX TCTPasApoB H TPYNNA IMCCTHUOHHAN € IEHTPAME
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g BepInEax oxtag;ipos. [logoeTs B Terpasipuieckoil Ipynme MeHLLIE,
geM B OKTazpuiecKoil rpynmne, HO 9TA MOJOCTh SHAUNTEALHO (oauwe
meay, KoTopad o0pasosana TPeMA D3AUMHO CONPHKACAKUMMIICA
chepaMm m GEpes KOTOPYI MOMKHO HPOHNKHYTL B 1040cTh. Eciam
cihepsl, pacToavieliLe BIVIOTHYI0 APYT K Jpyry, NMeRT pasMmeps
AHILOHOB THPOKCHIAu Kiucaopoja (ea. tabr. 1), To nodocTn TeTpaspa
pod#na Ou OLiTh Hemuoro OoJikine, JUIA TOTO YTOOR B HCI MOr pas-
MCCTHTHCA noH Kpemuua. D To ke ppems DoJOCTh OKTa3ipa umeer
offLeM, JIOCTATOMHLINE JIIS  PA3MENeHNH B Nl HOHOE AJIOMHNINA,
MATHUA 11 #eJ0RA. JTH KATHOHLL OTHOCHTEILHO UWOHOB PaCHONaranTes
06RIME0 VEAZaAHHBIM CIIoc0GOM, uT0 NOATBEPKAACT O/I00 13 BANCHAIX €11 A-
BILIY CTPYRTYPHOTO cTpoenns (npasujo xoopauunanun llaymmmra),
JdTo upaBIO TAACHT: HOHL GOXLILErD Dasmepa CTPEMATCA pasMec-
THTECA BOKpPYT HOHOE MEHLIIEro passepa, odpasysa reoMeTpuueckoe
Teq0 npapuiLuoil KoEgurypaunu, upn aToM B rpynne Juciio DOHOD
DOJBIIErD pasMepa JapncnT 0T OTHOCHTENLOLIX pasMepos auuoHOB
I KaTHOHOB. X OTH 2T0NpaBilio He Beeryia cTporo colIi/IaeTcH, K npej-
JATACMDIM CTPYKTYPaM, KOTOphie Muran Onl oNpoBeprHYTL 5T0 Opa-
BHJIO, CACAYET OTHECTHCDL € DOABIOIL OCTOPOIKHOCThED,

Takx Kar Ka#inil Karnon OKPyikeH anHoUAaMH, MOMKHO CYNTATh,
70 Eﬂpﬂﬂ KaTnoHx IIH{_:-.I'I['IE,;'I,U.’II.'!II :‘ﬂt-’H-.'J'l}" HOCROILEIMIA  CHBE3IAMA
¢KaTHoH-aHEHons. ToOuHO Tak ke Kaablil 3apa)| aHHoHa pacnpejiend-
ETCH Me /1Y COBH3AMHI CO BCeMH RaTHOHAMI, l'iUTﬂ[JLlﬂ ﬂH]]FHQHHJT aToT
aapon. laknm obpazod, Kamglad DHMBNYaJILHAA CBA3L MOMKCT pac-
CMATPHBATLCH KAl CHIA B3amMOACIICIBHA ONPefeNeRroil Joan 3apajia
KaTHOHA ¢ oOnpejejennoil joneil sapaja ammoma, Jloraa  kanjlas
CBASL OKAIWMPBarTcH CHIAOIT BaanMmojeiiciBusi 3apAJOB OQHBAKOBO
BE.JII.![HHHLJ.,]:IDD[JUT}.I]T[IHI]HDEHIILIKEHHIHIH, T l'ﬂB'l.']pFIT, YT C'l'}l}l'HT:f[JEl
nopupEAercs opauay  Banenrvocrn llayannra. Tanas eTpyrTypa
SACKTPHUCCKN HelTPaJbHA, TAK Kak Kasgiblil oTpunaTesninil aapajy
CBAAN HeliTpainsyerca PaBHLIM €MY IO BCIHYHHE DOJOAMTENbHLIM
gapHaIoM, HaXo#muMcHa B Henocpefactsernoil Ganzoct. B mexoTopnx
CTPYHTYPAX DPOCTPAmcIBO, KOTOPOe COTNACHO NPaBiily  A0IHEHO
GRITH 3aHATO HOHOM OJIHOTO BHAA, B JEHCTBHTEILHOCTI OKA3ILBACTCH
SAHATEIM JIPYTUM HOHOM, B PE3yALTATC Yer'o HAPYWAKTCA OJHO M
o6& mpabuia (OpPABNI0 KOOPAMAALNM U HPaBNJO  BaJCHTHOCTH),
Orxaonenne Takoro poJa BasbBaeTCA H3OMOP(HNMM  2aMeneHuen,
H 3TH OTHRIAOHCHUH B IIONMBEHHEX MHHE!IH”IHI lI]'}l'IE'EIﬂHT Ik OYCHE BdAi=
HEIM TNOCHCACTBIAM.

Tenepns MH ModeM NPHCTYIDNTL K PACCAMOTPCHHK CTPYKTYD M
CBOIICTE HHHﬂTﬂ]’ILII TOUREHE X MI!H{:}I'IEIJT{HI. EHJIU(} ,II;("TE.J‘ILHBEE CBE-
ACHHA MO ATOMY BONPOCY MO0 maiitm B padoraX 10 MAHEPAJIOTHH
[Bpar (1937), Mapmaa (1944), Tpas (1993)1. Ilpessge Bcero pac-
eMoTpuM kpapy. B crpykrype KBapua aAHHOHAMH HABJIAKNTCA HCOKJI0-
UHTENLHO AHHOHLI KHCJAOPOJA, 4 KATHOHAMH — KATHOHA KPeMHUA.
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Homs xuciaopona o0pazyOT cHETEMEl CINPAJieil BOKPYT Hapanie bHEX
oceii. dTH CIMpaiy MOryT HMETH KAK MPaBYI0, TAK W JIBBYI0 HABHUBKY.

B kamioii Touke, rjie ojiga CHHPANL BCTPEMAETCH W IEPeceKASTCH
¢ cocefneii, JBa HOHA OJHOI CINPANET H JBA HMOHA COCOHCH Ccnupamdm
ofpasyoT Terpay[pniecKyn TpPpyOny, BRIOYAKIYI0 HOH KpeMmHud,
dra rpymnma coejuHser (3ambikaer) obe compamn smecte. Kasxmii
MOH KHCJAOPOIA ¢yIacTByeTs B JBYX Takux rpynmax. Jpyrumm cio-
BaMil, HOH KHCJIOPOJA pAacHpe/eideT e eJUHUIL CBOEro 3apijiaa
MEELY [ABYMS cBaaaMi. Naugeii  MOE KpeMHHA pacnpejejser
YeTHIPE eUINIIL CBOCIO 3apAda MLy YeTmphMa csasamu. Caeno-
BATEJLHO, KAaxIad CBAIL NpPeAcTaBAAeT cobdoil cHIY B3auMoIelicTBIA
MERAY CAUHHYHNM OTPHOATeAbLHLIM | IOJIORHTEIbHLIM 3apsioM,
NpH 3TOM CTPOT0 COOMIOJAETCS NPABUI0 KOOPAHHANNM H IPABHIO
panenraocT. Flon Kpemrua Maa n umeer Goasmoil sapsj. JToT HoH
yaep:sEBaeT okKojo cela wa OIM3KOM PACCTOHHIN {¢YMCDEHHO 3apH-
JeHHLIe» WOHBI KUCAopoja, OJarogapda 4YeMy CBA3L O0KasbiBaeTCH
oueHb CHIILHOI. B peayanTare KBapl ABIAETCH HCKIWYATEILHO TBep-
ALM MEHEDAIOM, KOTOPHIl HMEET 0YeHL BHCOKYW TeMIEpPAaTypy IT4B-
aenna U odaagaet Donpoill YeTOITMROCTEI0 K XHMHYECKOMY BO3jeii-
CTBHIO BOjIBL. JTOT MUHEPAN YCTOIMUE KO BCEM BHAM BHIBeTPUBAHNLA
M ABJACTCA XAPAKTePHHUM MHEDTHEM KOMIOHEHTOM [OCTAHLIX M MIH-
creiX (pparmuii moussl. I'1mAa, Koropas ABAAeTCA NPOAYKTOM BHBETPH-
BAHUA, COJEPHIUT OYCHD MAaJ0 KBapua.

Pacemorpus Tenmepn moesoil mnar, ABIAIOMIACA THITHYMHEIM Mil-
HEPAJIoM, KOTOpsil GCTPO NojJlAeTCA BHEBETPHBAHHIO. 3/lech AHMOHKL
TalKe ABJAIOTCH AHHOHAMN KHCJ0poja, odpasyiomuMi TeTpasgpu-
MecKHe rPYIONGl, HO 3lech TeTpasipusl obpasyior memouku. [Ipm atom
cocelHUE mapajieiLHele MedoYKH COeTUHAIOTCHA BMecTe  MOHaMI,
KOTOpHIE ARAAOTCH oldwpmn jaas cocefuux mnenodex. MHaomopdmoe
FAMCHICHIE KPeMind AJ0oMUIIeM HMeeT MecTo B KaikJoM veTBepToM
Terpasipe, Tark KAk KamIbiil TOH KACIOPOJA «yIACTBYeT? B JIBYX TeTpa-
pIpHYECKHX Tpynuax, To crporoe cobmojgenue upasnaa [laymamra
'}'l]ﬂﬁ}’l}TT 1;I'l'l:iﬁlanl HH}I{,TJ,MH 'I'ET]]EH-],..IP BEJIIOYHI B EEﬁH I{I}E}Iﬂﬂﬂ1

Tak Kak amoMuEHI MMCET TOJLKO TPH eTHHIILI 3apAma, To oba
npasuiaa layamara mapymanrtes B mecte n3oMopdHOTO 3aMeliEHII,
Bonee Toro, B crpykrypy HeodXo[mMo BBECTH JONOJHHTEILHLIC
KaTHOHL, 9TOOK KOMOGHCHPOBATH  HEJOCTATOK  IOJOANTE]hHKX
aapAloB. ITH JOHOJHNTEJbHLIE HOHBl PAaSMEIIAOTCH B TOJOCTAX,
0 KOTOPLIX Mul Vike ropopuxu. DB oproknaszopos mozeBoM IImate
KATHOHK SABIAIOTCH KaTHOHAMH Kalisf, aB IUIArHOKJasoBoil rpymme
MIATOB — KaTHOHAMI HATPUA H KaJdbIiA (B paaiimulXx OpomopHi-
ax). Bee oTm momsr, ocoGeEHO HOHEI KaAuf, BeAHKH IO pasMepy
M MMEIOT MAJIBi 3apsAj, T0ITOMY HX CBAZHM CPABHMTEJbLHO ciaalsr.
B rex cayuwasmx, Korja moJocTH M WX COJeKHMOe RBAXOJATCA HA
ANOBEPXHOCTA MHHepAana, KaIinil MOMKeT pacTBOPHTLCA B Boje H I0-
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JgoctTh HcueaneT. Baarogapsa Goanmoii KpenocTn cBAs3eil MUHOPAT UMECT
GoALIIYI0 TBEPAOCTH, 4 MHUHEpPAJLl, HMCHIMe sciadble MeCTay, CHIL-
HO HojBep:keHn Xumndeckoit sposuy. Oproknaaz dakTudeckn cum-
TAETCA OCHOBHHLM HCTOMHHKOM Kajusj, pacTBOpPEHHOrO B IMOYBCHHOH
BOJIE.

Munepans rubGenr (rugpaaruaur) m Opyenr camm no cebe He
HMeloT 00JBIIOro 3HAYEHNA B IOUBE, HO MX CTPYKTYPLI NTPalnT Bask-
HYI0 POJbL KaK KOMIOHCHTH MHHEPAaJ0B IANHL. JTH MIUHEPaJdLl COCTOAT
B OCHOBHOM H3 HAPHBIX CJOCB INIOTHO PACIOAMKCHHALIX HOHOB THApoO-
KCHJIA, 4 KATHONLI pasMenialoTess B nojocTtaXx okrtagjpos. B Gpycnrte
B Ka;loil TAKoil DOMOCTH HAXOAWUTCH MOHO MATHHA, B To BPCMA Kak
B rubcHTe Kamjue jiBe IOJOCTH M3 TpPex 3anoJimcHLl MOHAMM aJoMi-
mus. Hampgan mapa ciioeB aHNOHOB ¢ 3AMEHYTHIMII B 3THX cJI0AX
Karuopammu crporo mnofuumsierca mnpasnaam [layammra, mnoaromy
He octaerca Cojblue JNIMHAX CBA3CIH I8 COCIMHCOHS OJHOTO CHOA
KpueTAnioB ¢ Apyrum ciaceM. Taxum ofpaszom, noJHBE KpiucraJn
npejcTaBaaeT coboii HempodHoe coefiHEeEHe OGONBIIET0 KOJNYECTBa
nap ymJIoTHeHHHX cioes. Tak Kak cnjibHbE CBA3N 3/cch AeilicTBYIOT
TOJNLKO B HaNpaBICHUM JBYX, a He TPCX KOOP/INHATHRIX oceli, To Ta-
KOro pojla CTPYKTypa HA3KBAETCH CHOHCTOIl PeIeTKOoii.

Cromerasn pewieTKa DTOPOTO THIIA, KOTOpasd He CYyMICCTBYET caMo-
CTOATEJALHO, 4 BCTPCYAETCH TONLKO B COGMHEHUM ¢ peleTkol runb-
cuTa, obpasyerca TeTpasjpalbHuIMH PYNNAMII HOHOB KHCJI0poja,
KOTOPEIE BKJIKYAKT KATHOHL EpemaEnf. OcHOBAHNA DTHX TCTPalIpoB
PACHOJOIKCOILI B O/IHOI NJIOCKOCTH, 4 NX BePUIHL HaXOJATCH 110 OJHY
CTOpOHY 9TOoil mirockocTH, obpasys Takus 00paszoM AYellKH B BHJOQ
MEeJHHEEX COT (MecTHIPANNNKOB), JTa CTPYKIYPA HMECT HCKOTOPOE
CXOJICTBO CO CTPYKTYpoil Kpuctobaanra, KOTopLlil, oJlHAKO, ABIAETCA
«rpexpasvepmeyM» MuHepasom. Kamasiii WOH OCHOBAHHA CAOMCTOI
CTPYKTYpPh ABAAETCA 0DIUM ANA JABYX TeTpasjipoB, Tak 4TO JOJAA
TpexX KuCJAOpPOJHBIX HOHOB, HAXOMAIMMXCA B OCHOBAHUN TeTpasapa,
B JleJie HCHTpamuaalli 3aMKHYTOr0 KATHONA KpPOMHHA COCTABJAET
Tp saekTponune eguuunnu. MHom, maxopamuiicn b Bepmume terpa-
?/lpa, AOMKEH JaTh TOJALKO OJAHY CAUINHILY OTPHOATEJLHOI'O 3apAja
Aas Toro, 4To0M BaBepINTh HellTpajn3annio RaTHoOHA KPeMHUA; npn
BTOM OJIHA €JINHUIA 3APAAA OCTACTCA CBODOAHOI W CHYKAT IJA CBA3H
C IPYTAMH CTPYKTYpaMu,

Ilpn sToM oKasnBacrcs, 9TO COTOBAA CTPYKTYPA ¢BePLINHHEIXH
HOHOB IIOYTH TOYHO COOTBETCTBYCT YILIOTHEHHOMY CJ0I0 THJIPOKCHIL-
HEX noHoB rubcura. BerpewaloTcsa mMupepainl, B KOTOPHX OjlHA CTO-
poHA caof THOCHTA CcoejlUHHASTCHA Co cjoeM Kpucrobanuta ofugummn
HOHAMH KHCJOpPOAA, KOTOpbie JIelCTBYIOT KAK BepluMAHLIe WOHLI
KpucrofaauTa U4 B TO e BpeMsA KK Y4CThL YIUIOTHEHHOro ¢jioa rud-
CHTa, 3aMellas B HOM HOHM rijpokcniaa. Tak Kar mas Kamjaoii ua
aTHX QyHKnmnil TpedyeTca mo oJHOIN ¢jWHEWIE 3apAda W WOH KHCAOPO-
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na Kax pas mmeer Tpebyromuiica sapay, ofa sakona ITaymunra erporo
cobmopawTess. Jti MuHepais o0pasylT KaoJHHOBYI IpyNmy IH-
HHCTHIX MHEHEPAAOB H BRIYAT TAKHE MUHCPAJH, KAK KAOJHHHT,
razyasiaT, MeTAraJyasnT, HAKTPUT H JIMKHT (Ba MOCCHIX MAHEpPAIa
B mousax o0mMHO He BeTpevalwren). Takas CTPYKTYpa HassiBaercs
ABYXchnoiinoil pelmreTKoi.

Bpyenr me Tak xopomo enpucnocabanBaerca» K CHOK KPHCTO-
Gamura, u He ofHapy:;kemo, WTo0K OH YYIaCTBOBAX B IOCT POEHNN TAKOI
neyxcaoiipoit pemerku. Mommo npejpnono:xurs, WTO M3-3a TAKOrO
HECOOTRETCTBHA CTPYKTYD [JIA CAyYafd KAOAHHOBLX MHHepalos GoXn-
niMe KpHcTaaJisl He gopMmEpyloTcA, TeM i o0bACHAETCA TOT aKT, 410
MEHepal ABJAAETCA THIHYHO COCTABHOI 9acThI0 TJIHMHEL.

Korga cjioit kpucrofaiura NpHCOeAHHAETCA XK CJoK raboura
¢ JIBYX CTOPOH, TO ML HMEEM JelI0 ¢ MHHEPAJOM NMHPOPHIIHTOM.
Takaa cHMMeTpHA OTHOCHTEJNBLHO CpeJ{Hell MIOCKOCTH IMpeNaTCTBYeT
cTpemaedn®o K narnby (mame B TOM ciy4iae, KOTjJa BHEIIHHE CJI0H
KpucTofaanTa DI0X0 COOTBeTCTBYIOT ¢JA010, KOTOpHIl HaXOAMTCH
meskny mumun). Ilostomy mer wacrto oOHapy:kweaem OpycHmT B TaKoii
Tpexcioiigoif pemerke — B peayiLTaTe moaydaeM MEHEPal TalbK.
Haomoppume saMemenna B mapoduaanTe H TANbKe NPUBOJHT K CO3-
MAHUI0 CHIO/LI H IPYIIH MIKHHCTHIX MAHEPAJ0B ¢ Tpexchaolinoil pemer-
Koil, N3BECTHOIl 1OJ HA3BAHHEM MOHTMOPHJIIOHMTOBAA TpyNna.
Hanpusep, mpn saMemeHEn OJHOI Y1eTBepTH HOHOB KPEMHMA B NHPO-
duaauTe aNOMHHHEM HEOCTATOK NOJOMKHTEILHEIX SAPAJ0B KOMIeH-
CHPYeTCA HOHAMH KAaJHA, KOTOPHE CKpPeILIHIOT Tpexcholigne ecom-
nemans sMecte. [Ipu arom ofpasyerca mMuHepalx MyCKOBHT miu pybGu-
HOBafA chawa. B peayaprate adMenieHdsa OJHMX HOHOB JDYIHMH,
CHILHO OTANTAKNIEMUECH APYD OT ApYyTra KAk mo BHAY, TAK I Ho Opo-
NOPIHOHAJALHOMY COOTHOINEHNIO, ¥ NPH y4acTHH KATHOHOB, KOTODHEe
KOMIICHCHPYIOT HEJ0CTATOK TOJORHTENLHHX 3apsjos, olpasywrcd
TAKHE TJIHHNCTHC MHHCOPAILM, KAk MOHTMOPMJIJOHNT, Oeiigemanr,
HOHTPOHMT 11 rekTopur. B sTHX MuEepasax kaTnossl Tak caabo yjep-
HHBAITCH MRy COCEJHHMHE <CIHBHYaMH®, 9TO OHH BCerja MOryT
JETKO DPACTBOPHTLCA B Bofe. Pacreopemne Takmx ciaafo yaepsxupa-
MHIX KATHOHOB He PAa3pyliaeT cTPYKTYPY (Kak 5To, HANpPHMEp, HMeeT
MECTO B CIyUae OPTOKIaza), TAK KaK YCTOMYNBOCTE CIAOEBRIX PEmeToR
mukouM ofpasoM He 3ABHCHT OT TaknX momob. lloaTomy Takme riamas
B OPHCYTCTBHH BOJE TPOJ0JMKAIOT CYIECTBOBATL KaK OTPHUATENbLHO
gAPSEHHKC TACTHNE, TO ecTh Kak OoJbiine HOHBL WM MHIIENLL.

IMockoapKky sapAg Ha MULeANde ABMACTCA CACNCTBHEM 4OTCICHHAM
KaTHOHOB, TO cHnocobHOoCTH O0OMEHA KaTHOHAMH HABJAETCA Mepoii
aapaja. B smonrmopmanommToBoii rpymnme ata cmocobmocTn ofmena
mamMepAerca Beamaumoit mopaaka 80—100 MmmanuaxBuBaAeHTOB
sxarnona Ha 100 r cyxoii rouas. B rpynmne xaoJmeOB 8TO YHCIO COC-
TABAAET BeIMYEHY, papEY® bBeero mams o—10 yMaaamaKBHBaZIEHTAM
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Ha 100 r raouEn. 3apa)] MHUEIIRT MOMET  YBETUIUTRCT B pe-
FVIALTATE HE TOJLKO H3OMOPHHOre 3aMelenHs, HO I JPYTOX ABJ-
unii. Hanpusep, Croduay (19449) pacemorpen sonpoc o jlononguren b-
HHX OTPHOATCIALHLIX JapAaiax, HOTOPRY BOJHIIKAIOT B ]IDIiﬂTDPLtI
ranHEax, kKorpa pH cvencnaau mpepnimaer wneido 2,0, On nokasaa,
UTO HTO MOAET OhITh BREABAHO OT;[eNCHLeM TPOTOUOB 0T HOHOB INjpoK-
CHIAA HA KPAAX MUHLEAD. T OIPOTOHEL COLINHAIOTCH ¢ Bololi i obpazy-
107 noust rEapoxcoanyma (OHZ), koropue ofuyno Hasupaworea nojo-
pojHBa noEaMit,  Takum  o0pazos,  OTHSJIeHNE  NPOUCXOJHT B
COOTBETCTBHII ¢ B3aKOHOM JICHCTBIA MACCHI TOJALKO npn BuicokoMm pll.
Ilpn ykasagHMX YCAOBHAX MOMHO NOJYVUATE JOTOIHATEILALI 3apajt,
pPagHiil mpuMepHO 5 Musnokenragentam ma 100 r roumor
Mpoorme Basnue Mumepaanl 31¢ChH COBCCM He YIOMUIDAJHCL,
OAHAKO AOCTATOUHO MHOIO ObJIO CKAZAHO O CTPYRTYPHHX ocoleHUHO-
CTAX, KOTOPHIC OOYCHOBIMBANIOT XapaKTepPHHIe CBOMCTBA MHHEDAJOD,

2. CTPYKTYPA OPTAHI'ECKOI'0 BEIMECTBA ITOYBLI

Opranudeckoe BellecTRO MOYBR COCTOUT N3 PACTUTEALHEIX 1 MHHBOT-
HEIX OCTATKOB, UVMYGA Il OTHOCHTEILHO HPOCTRX COCTABHEIX 9acTeil,
TAKMX KAk caxapa, NOJANYPOHLAL 1 aMUIOKUCHOTHI. Yilke Koe-uTo
M3BECTHO O CTPYKTYPE HEKOTODHX BIJ0B PACTUTEILHO KIeTUaTKil,
B macroamee Bpems MHOTO BHUMAHNUA V@IHETCA TPOTENHAM, 0lHAKO
HNYEro HE H3BCCTHO © CTPYKTY P ¢ OPramnieckoro BeIEecTBA
OOYBLL B TOM CMLICAE DTOr0 CJIOBa, B KOTOpOM OHO yhorpediafiocy
B rnase 1 pasgena 1. C yBepeHmOCTBE MOHO JAMINBL CKA3ATL, WTO
B CO3AHMNI CTRYKTYPSHI OPraAnveciord BemecTha MPHINMAnT yIac-
THE ATOME YILAEpPoja, BOJOpoAa, KACI0poaa, azora n (B Menblues
KOJIMueCTne) aToMEl Cepbl, Kalnfg, KPeMHuA 1 T. [,

llennnie erpyrTypol, BEIOMAIONIIC TAKIC ATOML, KOTOPLC BXOIMT
B COCTAB U003 I ANrinua, XapaskTepnayoTes vaamMnes gapho-
Kcnapuux rpyng (— COOQH) nau rpynn, KoTopue Jerko MoryT cTari,
KaplokcuauumMu. D pognsiXx pacTBopaX aTu rpynnsl MOTYT BRACANTT
nporon, Korja seandnua pH opessunaer 3,0 (kak aro npoucxojmr
¢ nepudepuiiEmMn rHAPOKCHILATLIMIL TORAMI B TANERCTHX MHHEDA-
aax mnpu pH=25,5) (Capnk u Ckodunpg, 1946). D  pesynurare
ATOTO OPraHNYecKas CTPYRTYPa Upnodperaer siesrpuiecknil sapaj.

Bnonune Boamoskno, uro cmocoliiocTs NOMBCODOTO TyMmyca ofme-
HABATLCAH OCHOBAHIAMI 00YCAOBAUBACTCA HMCHHO DTHUM DABTOHCHHCM,
Tak Kak Tymyc obpasyercs H3 PacTHTeALIHOTO MaTepuaja, cojiepika-
mero KaplOKCRIBHLIC TPV I, H'[IIGTE‘].'EIL KOTOPLII TAKHO ADIACTCA
OCHOBHOI COCTABHOI YacTLl0 I'YMYCHOMD KOMIIIEKCA, TOMRE HMEOT
cnocofHLe K PasoiKeHuI0 KapOOoKCHJALHRE TPYIIE M B JoN0JHedne
K gaM amumorpynny uau rpyomy —NH,, koropas npu jocrarouno
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MHETeHCHBHOI ﬁuuﬁapnnpﬂnue HOHAMH BOgopojia B pacTBope (To ecTh
npn muskom pH) saxsarmsaer mporon m mpeoGpasyerca B rpymmy
— NH;. Ioaromy Takoii marepnaj MoReT ObITh 3apAMeH IOJ0-
wutensao (mpn mEmskom pH), orpunmarensso (nmpu Bmcokom pH)
i MomerT OBITL BJEKTpUYecKH Heiirpaiashwiy. Hematmm, manpmmep,
QICKTPHYECKH HelTpamen nmpuMepHo npu pH = 4,7.

Mu 3pecs me OyjleM MHOTO TFOBOPHTE O XHMHYECKHX Npoleccax,
BH3RIBAEMBIX 00MeHOM HOHOB M JHcCcomuanneii B TBepALX Tejdax.
Muoro BauManna Oyaer yjaeaeHo PUuaHTecKEM ABJIeHNAM, o0yCHOBIeH~
HBIM 3apsgaMu (raapEsM 00pasoM 0T pUIATeIbLHLIME),

3. CTPYRTYPA BOJbI

Bepnan n Qayaep (1933) mokasamm, 9T0 MOJEKYJE BOJE HMEIOT
Hd CBORHl MOBOPXHOCTH JIOKAJNH3OBAHHHE JJICKTPHUSCKHE BJapAbL.
JtoT BuBoJ OnJ clelaH HA OCHOBAHNHM JaHHBIX KBAHTOBOH MeXaHHKH
H B peayiAbTATé M3YUeHHHA CBETOBOI'O CHeKTpa. JapaAju KOHIEeHTpH-
pyloTcA Ha yraax Terpasapa (vermpexrpammnka). Ilpmiem jasa
H3 HUX ABJAKTCH NOJOMKHTEILHBIMH 3apiAjaMH H JIBa — OTpHIATENb~
meivi. Mosmexkyna, Taknm obpasoMm, mnpepcraBiger coboil JuIons,
T. €. B HeJOM OHA HJIeKTpuUuYecKH HeHTpaJbHA, HO IEATP TA:KECTHD
OTPHUATEALHOrO 3apsAjia OTAeNeH 0T «IeHTPA THMKECTHY IONOKHTENh-
HOTO 3sapfAja. AapakTepHoii 0Co0CHHOCTEI CHJBI, BO3HHKameil
MEFK/LY ARIOJSAMH, ABAASTCA TO, YTO OHA Pe3K0 YMEHBIUIAETCA 1O Mepe
YBOJNYEHHA DPACCTOAHHA Me:mAy otumu jaunonsmu. [Ipmuem ara cuaa
ymennmaerca Goxee peako, yem cuia BaauMmopeiictBus monos. Ilos-
TOMY TEINJIOBASA JHEPrus HMeeT SHAUUTedbHO Godbinee BAMANME HAa

CTPYKTYDY JIMNojeii, YeM HA CTPYKTYpY noHoB. Takue CTpyKTYpnr —
THNUTHRIQC MATKNG TEJa © HI[&Kﬂﬁ TOUK Ol JIABJIeHHS. HM-BHHH TAKHM

TeJOM ABJAETCA BOJA.

Beaemersie J0KANH3OBAHAOTO PACTIPETEJEHHA SAPANA MOJEKYIE
BOAKI HC NPOABIAIOT CTPEMJCHHA YIJIOTHATHCA, A COIMHAITCH JIPyr
¢ JiPYTOM B ONpefesieEnMX TOYKAX, IJle MoIoKITe AL 3apa) mpuTi-
ruBaercs K orpunatensHoMy. Takum obpaszoMm, Kawmas MoJjexkyla
OKA3LBACTCA HENOCPEJACTBEHHO ORDYIKeHHONH YeTRIDEMA JIPYTHMH,
Kaxlad U3 KOTOPHX NPUTArMBaeTcA K yrioy TeTrpasipa (B NAOTHOM
BCHIECTEE TAKMX «OKPY:KAMUX» MOJeKkya Owio Ow ABeHALATD).
B pesyabraTe Taxkoro caaoro ynIOTHeHHA BOJAa HMeeT JOBOJbLHO
HH3KYI0 NI0THOCTH, paBuyio npumepHo 1 r/ex®; ecan Om Boga Gmaa
CHIBHO YIJIOTHeHHOIl, TO ee IIOTHOCTh cocTaBafAga Ou okono 2 r/em®,
Kax mspecrHO, TerpasApainbHasd TIPYNMIPOBRA KHCJIOPO/HHX HOHOB
BOKPYT KpeMHHA OPRBOANT K 00pazoBaHNl TAKUX KPCMHHCTHX CTPYE-
TYp, EaK KBapn H Kpucrolamut. Terpasjpansrasa rpynmiposka saps-
JIOB HA MOJEeKyJe BOAK TPHBOANT K o00pa3oBaHMi0 AHAJOIHMYHEX
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CTPYKTYP. Jlem mMeer cTpyKTYpY, AHANOIHYHYIO TPHAHMATY, KOTOPEI
ppejAcTaBaIAeT coboil RpucTaamHveckHil KpemBHil, ofpazoBannnii
myTeM M3MeHeHHA KpHcToSanuTopoil cTpyRTypH. HRuakasa Boga umeer
peycToitanByo (adesmepmnyio) cTPYKTYPY, KOTOpag TOMJCCTBCHHA
KBapUeRoil pewerke, cofep:ameil KAKoe-T0 KOJUYeCTBO ¢ClyIaiiHblX
MOJIEK Y.

Ouens Jerkan CTPYKTYPa BOJBI MOJKET OLITE ENjON3MEHCHA JO-
KaJbHLIMH IEHTpaMil CHILHOTO NPHTAMEHNA, KOTOphe olpasyoTcs
HOHAMH, HaXOJAMPIMHCH B DACTBORC NI A NOBCPXHOCTAX B3IBCIISH-
HEIX JacTod. Coaa B3auMHOTO OpPHTMALCHAA MCOKTY HOHOM H ANI0Jen
BOILI TOpasfo sHaduTedbHee W AelicTByeT HAa COJBIIEM PACCTOAHMI,
4eM 9TO IMeeT MecTO NpH BaamMofelicTBuH ABYX aunofeil. JdTo cHib-
HOE NMPUTAHCHNE CO3AacT JORAALHYI0 KOHDCHTPAIMIo BOANLX MOTe-
Ky, oDPasyonmx JOBOJIBHO INIOTHYK CTPYKTYPY, YTO, B CBOIO Ove-
pelb, TPHBOANT K JOKaJAbHOMY (MECTHOMY) H3MEHEHHIO CEOIICTB BOJLL
IloTioeTs BoAK B HekoTopnlx Mectax npessmaer 1 rfem®, u arto
HABEAD HA MBICIL, YT BH3IKICTR B[-.]"JTHEH ATHX MOECT OTINYacTCH OT
BA3KOCTH BCeil MaccH BOJR, XotA omute bacroy m Boymema (1935)
ato He mojareepanan. Iloastomy mHajo OHTL OYCHDL OCTOPOMKHLIM. CUM-
TaAd OJHHAKOBRIMH CROHCTEA BCRIT MACCLHI BOJLI 1 CBOIICTHA BOJLI, HAXO-
AAameiica y ODOBePXHOCTH TBepHoro teaa. B IimENCTHIX moupax ama-
YHTEJLHAA YACTL BCEH NOYBeHHOI BoJM Jol:kHA OBTL OTHECEHA
HMEeHHO K 9Toll Kareropmi.

TemaoBrie KoXefamma MONCRYJ SRUIKOE DOJALI JUIDAIOT 2TO BeIe-
CTBO cNOCODHOCTH CONPOTUBAATLCA cIpury (00 aToM yHe roBopniocs),
H MaJelileg cpesnBaniee yeulue SacTaBIfgerT CHONLANTE OJNH CAoil
BO/ILE W0 Apyromy (cocemmemy) ¢aom. Ounaxo y#ae cam gaxr xomneba-
HIA MOJCKVA CBHACTEALCTHYET O TOM, HTO HEBO3IMOMKHO YCTAHOBHT,
K CTPYRTYpE KAKOro CJOS OTHOCMTCH Ta nian nHaf# monexkyna. Mome-
KYJa MeAJCHAO JIBIGRYIeroca ¢JI0fA B KaKoii-To MOMEHT MOMACT Iopeii-
TH B CJ0i, KoTopelil asmmwerca OsicTpee (i1 maofopor). llepemene-
HHEe MOJeKYJAH H3 MeIeHHO JBIFKYOErocAa ¢Jod B cJoil, (BmKVIHiicsH
6ricTpee, eTpeMITCA 3AMCINHTL ABIGKeNNe «0LicTporo® ciloa (m HAO-
Bopor). Taxum obpasom, MCHIY COCOANUME CHOAMH HMIKOCTH, JIBH-
MYNIMMIICA ¢ Pasmoil CKOpocThio, JIelcTBYeT cuja TpeHusa, JTo suic-
HEEe M oDYCAOBMIBACT BA3KOCTL KUIKOCTYH, KOTOPAA IMEET TUpeaBhl-
TJAHHO Ba;NOC 3HAUMEHUE 1npm |JEt'['}I.L"l.I{]‘I'|]EH!’lJ.I BUIIPUE-EI 0 NABHKeEHHH
JRNJIKOCTIT "Teépe3 HoplucToe MpPOCTPAHCTBO IIOUBHIL.

4, CTPYKTYPA IMOYBEHHOI'O BO3/1¥Y XA

Hna mamux mendeii ZocTaTowRo paccMaTpHBaTh MoJeRyas, ofipasy-
ION[i1e MOYBEHHLIT BO3JIyX, KaK MOJCKYJL, KOTOPE® HEe HCIOHTHBAKT
BRAUMHOOT0 NOpHTAMeEHA. Decmopagounoe TeninoBoe JBHKeHHE
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MOJIEKY I HE BCTPeYaeT HIKAKHIX HIPenATCTBUI, KPpoMe cayuailHeX cTOJ-
KHOBCHILIT OJlHUX MOJEKYJ ¢ IPYIHMH. Y eTollMuBoe cocTofnne moIBeH-
HOrC BO3JAYX4 XAPARTCPHIVCTCA  PABHOMCPHEIM  PACTIPCICICHHEM
Kama0ro BUIA MOJCKYJ. Tl BUiL MOJACKYJ BRAKYaOT B cels asor,
KHcA0pod, BojiaHoll nap n yraexncaory, Coctas nousBeHHoro Boajyxa
OTAMYACTCH OT COCTABA HAPYIHHOIO BO3AyXa, uTo odbLAcCHACTES OHOJ0-
rudec Ko AEH T LEOCT LI NOYBEHHOII 'IIT"!.’I{]]H:I b | II'I'EI},'HL!, BRJIEIY L H
ciofa, KOHCYMHO, H BLICINHC pPACTCHHIA. Paaanunwii coctad NOYBCHHOTO
n armochepuoro Bosayia o0ycJoBAUBAET pajiutdus  HaAPHUATLHLIX
JIABJIEHMI] COCTABHEIX HACTel BO3jlyXa N HepesMelmieHue aTnx yacTeil
H3 MOYBL ‘B aTmocdepril Bosayx (nuam maobopor). Cocroxume cra-
THYECKOTO PABHOBECHA MOMeT DuTL TONLKO chayvaitpms. Taxoe apu-
MEANC MOMKCT HMETh MECTO B peayawrare DECnopajovHoro TemioBoro
ABIGKCHIA MoJeKya. B emmmnny Bpemenn 0oJpluee 4HCI0 MOJNCKY
noxuaer paiion GoJlee BRICOKOIN KOHIEATPAIIHN M NMCPCXOAUT B COCeMt-
Hie paiioinl ¢ MeRblell KoHlenTpamneii, a B ofipATHOM HANPABIEHHY
ABIGKCTCA MEHBIICE THCTO MOJEKYI. JTO IBHKEHIE BCETA MPOHCXo/uT
B TOM HanpapJeHuH, NTPH KoropoM oleclievnpaerca pPaBHOMEpPHOEe
pacnpejesenne Kamioro Buja Moaexya, Takoe JlBn/KeHne HaznBaeTcH
muddyaueii rasos.

Hpose Toro, pasinyme B JaBJeHNH MOMBeHEHoT0 W arMmocdeproro
BOZJlyXa MoKeT ORThH BHABBAHO, HATLIPUMepn, MaMeHeHneM OapoMmerpH-
qeckoro japicrnfs. Taxpe HaMeHCHHA MOTYT HOCHYHMTE NPHYUNHOM
nepeMelledna OoapHX Macé BO3IyXa n3 arMocdepw B DOYBY W HAo-
Dopor. JTH MAMEHEHWHA BEJIYT K BLIPABHUBANNI0 COCTABA IOMBEHHOIO
u atmochepmoro Bosayxa. INoJuvecTBo pasInvHLIX COCTABHBIX Wac-
Tell NOUBEHHOTO Bo3Jyxa (ocoleHHO KUCHOpPOAA W YTJACKHCIOTH)
nMeer GOJaBIIOE 3HAYMERHe A poera pacrennii. Caefyer orMeTHTh,
UTO BCC HTH PAKTOPE ME XapAKTEPN3VeM TOHATHEeM «U0MBeHHAA aspa-
nusAs. JTOT TEPMHH 9acTO UPHMEHAETCA npu odCy:KIACHIH BONPOCOB,
KacamInIuXCcHa JpeHaHA:N CEALCKOXO03HICTBCHHLIX 3eMeIb.

II. BHYTPEHHEE CTPOEHHE IIOYBBI

B cocrane teepamx uacreil o0pMHRX 1ouB npeodlajalor mMuHepais’.
B ceasn ¢ aTHM PACCMOTPCNNE BEYTPEHHEH CTPYKTY DB NOUBL 00KYHO
CHOANTCH K PACCMOTpPEHHIO CBOMCTBE 3THX MHHEPAJOB H IX pPacnolo-
sherns B nouse, Mur moieM paainvaTth «nepBHYHBIES MACTHIIE 1 ¢arpe-
raru» 13 sactun. Tak, gagpnmep, ABe TacTHIH MOJACBOT0O MOATA MOTYT
OBITH NPOUHO COLMHEHB! ¢ HOMOILIO 0YCHL MATOI0 KOJINICCTEA THpO~

1 Asrop meknwdaer m3 paceMotpemits Topfsnne nousn, WnpoKo pacnpo-
crpanennnie 8 CCCP ma ppenupopanunx seManX.— Hpus. ped.
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OKHMCH 3ejesn, i wrods pasjienTh 9TH MacTHIL, HeoDX0 MO ¢omep-
PHMHOER XHMIMCCKOE BMCHIATCILETBO, TeM He MeHee TaKue “acTHIL
HeJL3A CUNTATL OTHeJLHOI HepBUMHON YACTHIEH, HOCKOJLKY B €@
-l_:(i—IIGTi.'I.II BRXO,IHT ]Ii'l.'.l.-'l]l'-li[ljallij' MHHE[ AR ”',.'I,HRHG O Tak JCTrRO 2T
pazaniug o0UAPY:KATL B ININHMUCTON Gpakinn moussl, TaK Kak HeKo-
TOPLIC 113 MONTMOPUWJIONNTORMX TPVIN MIHEDAROE NMEOT «CMeIlaH-
HEIEY CAOOCBLIE [H—‘IIII:'!TI\'!I {M(III'I'MIZ'.I]I]IJI.T[[HIIIT | I T Hﬂﬁ]'llihlﬁp, naa-
UMIIO ¢OpOCJAnBAOTS APYC APYra B ofuoil i Toll #<e CrpyKTYpe).

IHpocteiineii guanueckoll XapakrepucTnkoil OepBUIRLIX TacTull
ABJAETCH pacipe;leTeHne HACTHIL 10 pasMepan (MeXanudeckuii coecTan).
B umpowiaom MexamrieckoMy cOCTABY Y/eAAJ0Ch OoJdblioe BONMAaFIIC
¢ TOJALKO TOTOMY, 9TO 01 HO3BOJHET 0DBCKTHBHO OXAPAKTCPUIOBATL
MUHepadsHy Qpaknum moUBR, HO H IIOTOMY, MTO 0T MeXaHn4e-
CKOTO COCTABA YACTO OYCHL CHJILHO 3aBHCAT BAAHLIC B CeNBCKO-
X03AHCTREHHOM OTHOIUEHNI cBONCTRA TCHCTYPR NOMBLI. Xapaktepu-
CTHEE MeXaniiMecKkorg cocTaABd Teoeph He HpPHIAeTCA TaKoro aHaucHd,
Kak 270 DLIZTO PanLIe. ,“,L":lﬂ B TOM, 4TO Hﬁ'l:-l!'HTll]l]lDE PACCMOTRCIIITE
NILTHBIIY T LITLRX (}E{Jﬁi*lililll‘.’.Tl'ﬁ TCECTY PR CACIOYCT OpejinovMecTs ja-
Jeko He OeaynpedHoll aMImupniIccKoll Koppeadgimmm, IposojiuMoil Ha
OCHOBC MEXAHUYMCCKOTO cOCTana. JTOT BONPOC 3ATPATNBACTCA 310CKh
TOJILRO OOTOMY, YT }’ILH'E.J'I-[H NOJLIOBATLCH CJAOBOM ATCKCTYpay JLas
XAparTepuneTinsy pacinpe/ieJiomg TacTil Mo pasMepast.

Jlaa xapakTepuneTURE MEXAHNTECKOT0 COCTABA 1OMBH TMAE BCCTO
NWILIVIOTCH METO0M AR iIeacHITH Beeil MOYMBLI HA HACCKOJALKO iil[h’l.ﬂ-—
Wi, OTJANYMAIINXCA oJHA OT APyroit pasmepom wacrii. Takos,
HANIPOMEp, VCTANOBIACHHLIIL MemAVHAPOLHON  KORABCHUNei coocob
mofpasicaeHus 1ousLl Ha versipe dpaxnun (o6 oToM cuocobe yue
(uia peun 8 pazjesae 1), B coorserceTonm ¢ poileEReM 3100l KONBCHL{IT
ranmcTas Gpakung BRIOTACT B cedd BCe HaCTHIE, PasMep KoTOpPLIX
menpme 0,002 ya; apyrusn caropaMi, Te TACTHIE, KOTOphe 0CelaloT
B soje upn 20° C co ckopoernio semee 10 ex 3a 8 wacon (B onurax,
OPOBCICHALIX [IIA BLIACACHNA TIANHUCTo (pakmun, 2Ta dpakmis
oupefeanach nMenHo takuM coocobos), Tam wak caowo eramman
yuorpedJaAacTeA BO MHOTIX KOHNTCKCTaX, TO J/(@Ch YMECTHO VTOTIHTL
HOKOTOPLIC TCPMUHEL.

I'mupa — aro marepunaj, KoTOPHEI NCOOJILIVETCA JUAH N3roToBIIe-
HUA TOHYADHLIX TN I RUPIIEA I COCTONT N3 PAazJAn'HLX Teojo-
PHUCCKIX OTJIO:KEeHINE, HAMNMHAA ¢ TPYOLIX 1O IOMBEHIELIX TN i KOH-
1A MHHEPAJOrMHMEecKH 9UCeTHMI TARIAMH, TakuMi, Kak OedtTommar
B HaoJiH. FJ'H!HII{'-TLIE MIIIepaIs COCTARJIHIOT RIAGC MIHERAJNOB,
KOTOpEIe D OOJLINUHCTBC CHOSM 1IMEIOT JIBYX- I TpeXcioiinue pe-
WeTKH (DTH PCeIMeTKH paceMmarpuBainch B raase 1 pasqgena l). Ot
MHHEPAJL O0LI'THO BCTPETAIOTCA B COMETAHINN ¢ JAPYTHMI MIHCPATaAMN
B noanouapennnX ranpax. Iavuueras moupa B CeIpCKOX0o3HiicTBEHHOM
OTHOIIEHI ABJAAETCH camoil Ta:Kexoil novpoii npu oGpalorke. Onpa
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IIACTHYHA M BO BAAKHOM BHJC HMeeT KOHCHCTEHIHIO TBePIOro CHIpa.
Takaa nouBa CONEPHKHT SHAUNTEJLHYI0 Y4CTh rAMHUCTONH (paxnnm
(cnpnue 40%).

B ecrecrsennn X moupax mepBHYHEBE YACTHIH CBA3ANLL APV € ApPY-
roM PAasingHeIMI BEIECTBAMM, MIABHBIM H3 KOTOPLIX ABIACTCH Oopra-
HOUECKOe BelIecTBO, KOTOPOC BCTPEYaercil B 3HAUMTENLHLIX KOJH-
qecTBAX B BOPXHUX CHOAX NouBLl. 3 peayanrare Mu o0HApPYHRHBAeM
ATPETATEl MACTHL, KOTOPhIE HE 0CTANTCA HEH3MEHHBIMH I ¢CaMOCTUM-
TeALHEIMHY, HO KOTOPEE OKAZHBAT HEKOTOPOC CONPOTHBIEHHE KpaT-
KOBPEMEHHBIM PAa3pPHBAIOIAM YCHINAM, BO3HUKAIONUM NPH BLICY IIH-
BaEnH ¥ yBJIakHeHMM. Mexannam Takoro yeroiiuMHBOro cHemsieHuA
MACTHI[ ¢IIe HeJOCTATOTHO XOPONIo Hay'leH.

THH., riae [J]'II‘I[H.II‘IEC-RCIE BEMECTRO CONeP:RITCH B HCZHATHTCIBHEIX
kommectBax (Hanpumep, B Oonee rayDokuX DOANOUBEHHHIX TOPH-
30HTAX), YCTOHUMBOCTL AarperaroB WacTHIl, OYEBW/IHO, BABHCHT OT
HaJUYuH TJNHUCTel pakouH  e¢ MUHCPAJOTHYCCKOrD XapakTtepa,
A TAKMKE OT BHJIOB CBA3ZAHHEIX ¢ Heil o0mennmX woHor. OQHAK0 B JI0-
Oom caygae Takas yoeTOIMHBOCTE MeHee cradunbua, WeMm Ta, Koropas
obecneungaercs rymycom. llpm jgocrarouHo «aHepraqooii» MeXaHm-
qeckoil oOpaboTKe OJ{HH ATpEraT 4acTHl Mo;keT OMTL pasfelcH Ha
fonee Meakme arperaTm M Ha TIEPBHUHME YACTHIL, A TaK Kak Bce
METO/IB  OIpejeleHns MeXaHUYecKoro COCTaBa NOYBLL (mampuMep,
nyTeM npoceneanus) TpefyioT NPUMEHEHNH HEKOTOPOrO MeXaHHYec-
KOro BoajleiicTBHS HA ATPEraTll 9acTHIl, TO 9TH MeTO[bl 0OKasLIBaoT
BJANAMNNC I HA ONpeielAeMoe ONLITHEIM IyTeM pacupejelienne TacTul
no CTeneHn KpymneocTul,

Paszwep, dopma u B3anMHoe PACHONOFKEHHE TEPBUYNLX YacTHI
HpeLONpPeIeAlNT «reoMeTpuios HeOpPepLBHOro MOPUCTOro MpocTpau-
cerpa B nouse, OOwenm V, samumaeMbil gacTHOaMpe JAHHOUL MACCH
HOYBEI 1 ee MOpPaMil, HaspBaercs Kamymumesa obwemom. JrorT obbem
caeayer oraudarn or ofmema v, Koropuii ABaserca cymmoll obbeMon
OT[eNLHLX TBepimX uacruy. Paznocts V — v cocrapiaser obneMm
nop. Iloposmoctn f onpejenserca ypapHeHWHAMM:

f="0 (11, 1)

HITH
_}‘:EE—H* 100%. (11,2)

Roaddumuent nopozmoctn ', KOTOpHII ABIAETCA OTHOLICHHEM
ofLeMa MOPHUCTOTO MpOCTpamcTBa K 00BEMY TBEDABIX 9acrull, onpe-
Jendaercd W2 CaeJVIOIMUX pPapcHCTB:

L B CCCP npuMensercd KAK MeXann4eckmil amamis moTn ¢ paapynrenden

CTPYRTY b, TAK B arperatauii Oea Mexaumieckoro paspymienila arperaTos,—
Hpus. ped.
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¥V—z
v

f =

HIANH

V—r 100%.

§

[TopucToe npocTpaHcTRO ABJHETCH HENpPepPHBHAIM, 0HO HO HMeeT
npaguibHoil GopMu, a COCTONT M3 OTHACALHBIX LOJOCTeH, COCINAeH-
HEIX Mesiiy codoii Gomee yaxuMmMu Kauajiamu, XoTa, CTPOro roBopi,
ofocoDaeHHKX N0 He CYNEecTBYeT, BCe e Mi MOjKeM IGBOPUTE 0 pac-
npejenenni Oop no pasmepas. Pacnpefieserne mop o BeJndiHe
SaBHCHT OT PA3MCPOB HIEMEHTAPHBIX YACTHIL NOYBK: OOALIINE “ACTHIL]
o6pasyioT Goavwme nopet (npu mpounx paspnix yeaopuax). Tak kax
MeXanndecKHil COCTAR ABIAeTcA (aKToOpoM, BANANINMM HA TEKCTYpY
MOYMBE, TO TOPHCTOE NPOCTPAHCTBO B arperatax y/)obHO HaswBaTh
NOPHCTEIM HPOCTPAHCTROM TEKCTYPEL. JTOT TEPMUH ABJACTCH CHHO-
HHMOM TEPMIIHA ¢MULPOMOPUCTOE NPOCTPANCTBOM H MMEET TO Hpenmy-
MECTBO, 9TO OpH NOJAbL30BAHMII WM He BOIHHKaeT TPpY/HOCTelF B 0THO-
merny adcoNwTHLX pasmepoB nop. TouwHo Tak ke KaKk NepBUYHBIC
YACTHI[H ONPCEACHAAINT HOPHCTOG NPOCTPANCTBO TEKCTYPW, Tak # Hac-
THOL ArperaToB ONPefeAl0T IMOpucToe NPOCTPAHCTBO, 3AKIIYEHHOC
Medily HuMH. Pacnpepenenne nop mo pasMmepaM XapakTepuiyer pac-
npejenemie ArperaToB (o paaMcpas M B NPOCTpancTBe).

Tak xar dopmu, pazmeps H B3aNMHOE pacloIoxKeHHEe ArperaTtoB
ABIAETCA CBONCTBOM NOYBLI, H3BECTHRIM N0J] HAIBAHRMCM 4CTPYKTYpa
NOMBLIY, TO :,l'}ll]ﬁl'l.ﬂ MRArPCTATHOC NOPHCTOC OPOCTpAHCTEO HA3LIBATL
NOPHCTEHM NPOCTPAHCTBOM CTPYKTYpH. Pasinuue mexqly TeKcTypHOIL
H CTPYRTYPHOIT MOPOSHOCTLIO MOsKeT OBIThH 0TeHL 3aMCTHLIM, HaNPHMEp,
npn obpaGorke naxorumx semenn. Ilpn ofpaGoTke mouBEI arperatst
paspymaloTca N NepBUtHLIe YACTHIL B arperarax pacnpejeinwTcs
xaornyro. BB arom caydae MM uMeeMm JiBa COBepPIICHHO Pas;IHYHBIX
BHJIA pacOpe/edenis Nop no pa3MepaM, KOKALI 13 KOTOpLIX ABIAET-
CA GHOPMAJILHLIMP M XapakTepuayercs HPKO BHPAKCHHLIMHI pasiiu-
apsamu. OpHako B ipyrux ycaoBuax (mampumep, B Goxee raydokux
TOPA30OHTAX T/ITHNCTLIX HOANOYUE) ATPEraThl YTacTHIL MOI'YT PACIHOJNATATh-
CA B BR/Je TpeXpasMepHoil MO3aNKkil — B TakoM cJaydae nopucToe
NPOCTPAHCTBO CTPYKTYPLl OnBaer «CKpPLITO® TaK Xopomo, 4TO ero
TPYAHO 0DHApY;KHTH ONLITHLM myTeMm. B popuctom npocTpancree
HAX0oJATCH MOYMBCHHAA BOJIA W MOYBeHHLI BOA/IYX, NODTOMY MmopucTOe
JII]{]E-T[JEI]]ETHH HMeeT OrpoMHOE apavenue mOpu onpegesIeHHH Hﬂﬂ.ﬂ}'ﬂﬂ]’l"
suBapomen cnocofHoOCTH NOYBI M DOABUMHOCTH TOYBeHHOH BOJLI
H NovTBeHHOTO Boajyxa. CTpyKTypHAA NOPHCTOCTE, KOTOpadA OYCHL
TPYARO NojylaeTcA HaOmoCHNio, MokeT OKa3nBaTh ovenb ODodblioe
BANlAHNE Ha MNOJIBHAHOCTL NOYBCHHON BOJLI.

Yactnom u arperarsl 9acTinil He ABJAKNTCA NpaBUJBLHLIMEI Treo-
MeTpEdecKHMH JUIrypaMim, B DO3TOMY He Tak Jerko Bmbpars cnocof
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onmpefenedusa ux pasmepos. ITpaxkrTudeckn sTH pasMmepsr XapakTepu-
3YKT CKOPOCTL OCAXICHHA TaCTHI[ B BOAC WM pPasMepsl CHTOBHIX
Aveer, Haw mm yompnym un rnase 3 pasgena 111, subop ororo
cuocofa 2ABHCHT TAKKE OT TEXHHKH BRIOOJIHCHUA JKCICPHMEHTA,

lepesod @, H, Boxuna u J. 10. Mopeitno

111. CTATHUYECKOE PABHOBECHE TTOUBEHHOIT BOJIBI
I. MEXAIW3M ¥JEPAHBANIINA BOIBI IIOYBOH

M3pecTrO, UT0 \A H3BJICYCHEA BOAL U3 OYBH Heo(XO0AHMO OTCACH-
pamie!. Yem Oonvme Oyaer Beawuuua oTcaceiBaHusg, Tem GoJpme
Bojiul OyjleT n3BdeveHo 1a olpasua, To ocThL TeM MeHLte Gyaer comep-
ARAONe BJAATH B IIOMEE MOCTIC JOCTHHNCHHA PaBOOBECIIA npmn ;I,Il'ﬂ'_ﬂﬂﬁ
peJIYiHEe OTCACLIBaHITH. I’IEHIE 4a1a9a COCTOMNT B TOM, '-l‘]"[}ﬁm Ol1pe-
JeJINTEL BRAHUMOCBAZER MY COJOpHAHIEM BOJALI ¥ BEIUNYHHOH oTca-
CLIBAHMA, & TAK KAaK PCIICHEe DTOH 3aJavTd 3aBiUcHT OT HMPIPOJL CHI,
KOTophe yAep:KHBAIOT BOAY B NMOPAX HOYBH, TO NPEHIe BCEro HaM
HeODXOMUMO KIAcCRUOUPOBATL PA3TIYHEE MEXaHN3MLI YACP)ABA-
HUA BOJLI B 1OYLE.

Ecou MBl HzBIeraes Bogy 113 1I0YMBL, KOTOPad coBCeM He Jedopiu-
pyercsa (He CRUMAETCH) N0 Mepe ee 00e3BOKNBAHUA BAH Jedopmu-
PYeTCA OYeHh HC3NAMNTCILEG, TO B NPOCTPAHCTBO NOP AOMKEN BX0-
auTe  Boaayx. Crejgoparegnno, B NouBe JIVDKHA  CYIECTBOBATL
NOBEPXHOCTE pasjiena Bojs ¥ Bozjlyxa. Eeim KoaudecTBo Boas
B HOYBE NPCBLINACT TO HAIMCHLIICE KOAMICCTBO, KOTOpoe HeodXo-
AuMo s obpAZ0BAHMA BORPYT OTAEJBHBIX WACTHIL HOYBR BO/JAHOM
NIeHKY TONMMHOE B HECKONABRO MOJCKEYI, TO BOAHO-BO3IYUIHAA
NOBePXUOCTL OYIeT CONPHEACATLCSA ¢ MOBCPXHOCTAMI COCCIHHX Tac-
Tl u Oy/jeT HaxofUuTheA B NOABEMEHHOM COCTOMALHL, <OIMPAACED

! Tepann suclion B oredectsennoil anreparype oG03RamaeTcA M0-pPasHOMY !
BOACKBANNE, OTCACEIHAHNE, BCACKBAIGIEAA CHIA O0YBL, BAKYYM HpiL HenodHoM
T CEUTemAI, NaTHRense.,

ATO AEJCUNe BLALRACTER mamdlos ceobofnoii MoDepxXHEOCTU0E D1Iepray uo
paageay upyx daa: miugroei w rasodpasmoii. B ey reoMerpull mopicToil ¢peiu
MIEoeTE (enocofnan NepeIBuraThed I NepefaRaTh gasdeniic), NAXomAMANCH
BOAMAN TOMCK KOTTAKTA TACTII] MOMERM, UMeeT BCer A BOFAYTYIO MOBCPXMOCTL pad-
ABNA ¢ TMOTReNNEM BOATAVXO0M, WTO Il BhIZEHAET YMENLenile JanTeiia RuyTp
ANKOCTH TI0 ¢ PaBTeRNI0 ¢ arieniles b D0MBEHHOM BO3IY Xa, KOTODOe MPHIIMacT-
cH papwniM atdochepmoMy. 9Ta pasHoCTh JABACHHE NpoABAHETCH B ABIERHE
SNCACLIBANHILAS, YUNTLIBAA HCROTOPOE PUBANYNE TCPMHAOD 0TeaclBanyes (rHe-
nee mosgeicTsiie) U sBcackBanies (BuyTperHHes CBOICTHED DOMBEMIOH Baaru),
GUTANOBUM cB0ii BuOOp na mocaefueM TepMuTe; TepMumbs ECILTa OTCACLIBAIN IS
HIIW eCitiia BCACHBAMNAY HeTOMuUn, TaK KaK BeIR9HHA BCACKHEDIINA OIPeTTAeTcH
gapioumnesm, 4 ne cnmod.— Hpuw. ped.
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Ha OTH WacTHin, Kak noxasamo ua pucyuprxe 1. Taxnm obpazom mm
IMeeM Macdy BOJn, oTJCJCHIYI0 0T BO3LY XA HOPORHOI HOBEPX HOCT LIO,
Kag mMul YBILTHA B cagllyioneM padjgoene, Tadkafd HDBE]}IHDETL MOROT
DOATePRNBATLCA  TOJLKO 32 CHeT BCACLHBAWICrD  HAUPHIREHIHA,
neficteyiomero Ha sojay. Orcwjla caejiyer, 9To NOBEPXHOCTHOE RaTH-
SHEHHe, JIeCTRYIME: Ha BOJHO-BO3TVIIHOI NOBCPXHOCTH, ABIACTCS
O MM 113 MCXANU3MOB YICP:KUBAIUA BOJAL B N0YMRe.

C apyroil cTOPOHL, eCJl I0MBA COCTONT NPeNMYIECTRCHHO W3
YACTI, KOTOPLIC HMCHT HA INOBOPXHOCTH JICKTpHUccKHi aapaj (oa-
OPIMET, MHIIICPAJILI TJINIOLE 1 I‘FM}’E}. T, KaK ML YBIJITM E paijge-
ae I (raasa 4), atu wactuim OTTANKIBAIOTCL J(PYT OT JIPYTA, DaX0]fACh
BO B3BOIICHINOM COCTOSHIN B
BOJE, W UM OHH DIHEe JApyr
K Jipyry, Tem Ooieme cuiaa
OTTANKIBAHIA. ¥ aJCHIC BO-
A B ATOM CJyuae 3acTan-
JHET YMacTHll L Dauxe cxo-
antTecA Apyr ¢ apyrosm. Iloj
neldcToineM ABJICHNA BCACLIDBA-
HIA NOYBA  NPUHYANTEABHO
CIHHMAETCA; IPH ero YMeHb- Py, |, DBoquo-noslynmas moBepxuocti
Meaus MTAacTHILI pacXodAaTcHA pacsieia B IIRenciiiosM COCTORHITI Med1y
(pasaBurawTeA), 1 TIPOMCX0-  MACTUIEMIL HodRLL
MAT BONTLBamie Bogul. Ta-

KOe B3anMOJCIiCTEIE 3apa:KeHHEIX "AcTHll HABIHAETCH BTOPBIM Me-
XaunaMmoM yAepiknBannAa  #Bojikl B OUMCHL BALGKHOIT  ToWne.

H CONBCKOM-X03AHCTRE Mbl {’:IEI:I'-IHU HE BMeeM G0 CO CTONE HH3KTM
COORATIHENM BIATH, NP KOTOPOM TAK CHJALHO CKAAWBAETCA BANAHNE
NBYX ONUCAHHEIX MeXaHN3MOD Y/IeP:KUBAHUA BIATH, TOITOMY YIO-
MAHEM 3/IeChH ele il JIpyriae Clljibl, yaepaiuBawinue noly, He paccyMarpH-
Bas NX 0UeHE MOLpPoOHO.

Mosexky/au BOJB, KOTOPHE HAXOJAATCA Ha GAN3KOM PACCTOATNR
0T MOBePXHOCTH TBEPOTO Teda, MCHLITLBAKT OpuTAzcHne, o0ycloB-
AEHOOC DACKTPHUCCKUMI CHIAMI BIAUMOJCHCTBINL MEMLY JIMILOJIAME
BOjLI L 1OBCPXAOCTHEMI WoHAME TBepioro teqaa. daa yiamnenmns oTux
MOJeKYJI HeoOXOoMIMO MPIJIOKHTL CPABHATENLHO DoJinuine  yeuis.
KposMe Toro, MERIY OTAMILHLIMIT CHTOAMMU (CONBIYIAMU) MOHTMOPWJI-
JAOHITA BOJAHEE MOJEKYIIR V/epP:nBaloTeA JOBOJALIO CIHILHO, KOTAa
aTil CJON HAXOIATCH OuCHb OANZKO jIpyr Of Apyra (uanpumep, B 4cy-
xnx» notsax). Mokmo viaanTh Godbuie BOJE, CCHN B MUHepajax
CORNUHIOTCH TUJIPOKCHJIBHLME NOHLL KaKEIAA Napa Takax HOHOD
¢OTaeTy KUCJAOPOAHWIT ToN B CTPYKTYPY MUHEDAdoOB, a OCTATOR
aToll mapn MOmon ofpasyer MOJCKYIY BOMILL Bee otn yepmmsawmme
CHIK TAK BAJHKH, YTO CHIALI OTCACKIDBAIIMA, llﬂﬂﬁl OOHMLIC JIJOA H3BJIc=
TeHUA RO (L, MOTYT BOSAHKOYTH TOJBKO TPH COMETAHIN HU3KOTO Jjanjie-

3 penaik . -%. IeMEh
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HHA mapa M BHCOKoil Temmeparype. Temneparypsi, npm KOTOPHIX
ompejic/ieHHEe TPYNNLI BOAHHX MOJGKYJI HOKHJAKT CTPYKTYPLI MH-
HepaNoB, ABIAKTCA XAPAKTEPHEIMI [ OUpPeJeNeHHkX MHUHepaloB
1 MOryT OMTH HCOOJL3OBAHE NPH MHHEDAJOrHIECKOM AHATH3E CMe-
ceii, dderT Takoro pofa ycnimpaer feficTBenHEOCTh Auddepernuain-
goro TemwroBoro merojia apamusza (ne Ularease, 1887; Hopron, 1939).

2, H3MEPEHHE BCACBHIBAHHA MOYBEHHOH BO/IBI

Xora ofpmE0 TOBOPAT 00 MEMEpPEHHHN BCACHBAHMA TNOYBERHOI BOMIE,
B J1eficTBUTEALHOCTH 3Ke MOYTH BCEerja HMEKT g0 ¢ H3MepeHieM Bea-
CHBAHHA BO BHEIIHEM CHO8 BOAL, KOTOPEIM HAXOAHTCA B ¢COCTOAHHM
paspoBecHAy ¢ mousoii. Ha ocnoBe aTux mamepenmii MOMKHO CACAATD
BHIBOJB 0 BEJHUMHE BCACHBAHNA BO BHYTPEHHHX CHOHX NOYBEHHOI
BOJEI, HANpHMep, UPOBOMA TaKMe HaMepeHua B mecke. B mpyrax
cAydadx DTOrO CAenars Hejb3d — HANpPHMEp, HMesd [IeJ0 ¢ TIHHOIL.
Ho B nocnenHEem clyuae NaMepeHue BHYTPEHHETIO BCACKIBAHHWA MaJO
qTO JlaeT, TAK OHO USMEHAETCA OT TOUKHE K TOUKO B IMHPOKUX IIpefie-
Jdax, B TO BPE,MH Hak OTCachiBAHHE B I{a]'.lj?}HHi}M_ CIOC BOJLI IIOMTACTCH
onpefleeHnio 1 uMeeT Donbmioe 3HAYEHHE,

Ecasn Bcacmpasue IMOYBEHHON BOJALI M3MEDSCTCH HENOCPEICTBEHHO
MAHOMETPITIECKEM cnocofom, To HeoOXomumo o00ecHeYHTh KOHTAKT
Me1y MoUBeHHoil BOJOI I BHEIHHM CJI0eM BOJIL, KOTOPKIl HaxoauTes
mox jeiictenes BakyyMa. Bo Bcex moupax, sa MCKIOHUeHHEM MNOUB,
HACLIIMCAHLIX Hu;[m"l, HMEeTCA HelpephlBHOE INOPUCTOC IMPOCTPaHCTBO,
sanoiaHEeEHoe Bo3zayxoM!'. Ecam mMamomerp nomelmler B 1no4sBy, ero
(KOHTAKTH P VIOII Y KOHEIl OTKPHIT JIA arMocepnoro posgyxa, 3aimoi-
Haomero mopst. Jpyroil (oTEpHTHI) KoHen MaHOMETpPA TaKkie BhI-
BefeH B arMmocepy, mosToMy MagoMeTp Oy/leT NOKA3WBATL CHAY
peacupapng, papayin myaow. Croad Boim B ¢KOHTAKTHPYHOIMCMP
KOJeHne OTPRBACTCH OT IOYBL, 4TO JeJ4aeT MAHOMETD HENPHIOAHLIM
JIA OUpeieNICHNA CHIAK OTCACHBAEWA NOYBeHHON BOB. JTa momexa
VOTPAHASTCH IYTEM TPHMCHCHHA Pa3fmuUALX MeMOpam: DAacTON A3
OOPHCTOr0 CTeKJA, HerjaasypoBaHHOil KepaMHen, MemOpaH H3 nei-
nofana, cHOTETHICCKHEX TACHOK, yunorpebasempx B KonacHom mpo-
maeojcTEe, 1 T. 1. MemOpana ycTapapaInBaeTcd Me;kAy DOYB0N H ma-
pysHoll BojgHoil cpejloll, Haxojanieiica NoJ AelicTBHeM BCACRIBaNUA
Co CTOpOHH mMouBLl (cM. pHc. 2).

Kak Mer  yBHAauM B raase 3, ecan Takag wmemOpama mpommTta-
HA BOM0il, To morpelyercA SHATHTEILHAA BelIWYNHA OTCACHIBAHMA A

U Hmeer mectro mpn smaiux saasnoctsx, Ipn ompepenemmoil saammocTs
MOUBH, MeHbIIE BAASKHOCTH ITPH HOANOM HACKIEHUN, BOZAVX B IOYBE MOET
ﬂﬂﬁep}!{ﬂ!‘bﬂﬂ B BIIC J0MRATELX pa:::uﬁmeum.lx my 3kl Pﬁﬂ'ﬁﬂ, np¥ aT0M OH DeépecTaeT
GulTh ¢COMOMIHON CpPefoiis, MAN sKoNTHUWYMOMS.— [ pun. ped.
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H3BACTCHIH KAKOTo-HUOY/Ih KOJNYCCTBA BOMAL M3 HPOCTPAHNCTBA IOp.
Benuwunna BcacLiBagms, npH KOTOpOR BO3AyX HAYHHACT BXOANTH
B NPOCTPANICTBO Top MemOpaHL, saBucAT 0T pasMepa nanGonee Kpyn-
gelX mop. Yesm smenpine oTH mops!, TeM Doliniie BeJUUMNHA BCACBIBAHIA.
Ecan Bo3lVX He NPOHHKACT B NOPLI MeMOPAaRL, TO OH He MOKET ONPHITH
B CONPHKOCHOBEHNE ¢ BOJHOI cucTeMoii MagoMerpa i BuBecTH npubop
na Jeicrsus. CaejgosaTenno, TaM, rje NoYBeHHRN BO3/JAYX HAXO0HTCH
B KOHTAaKTe ¢ MeMOpanoii, 0H He MOMeT OPOBNKHRYTL Yepes aTy membpa-
Ay B BojHylo cuncTemy mMamoserpa (pue. 2). HanGoxwinas seamuna
BCACKIBAHNA, KOTOpPaA MojkeT OBITL onpejle/icna TAKHEM OYTCM, SaBRCHT

Puc. 2. Hopieran sMembpana ¢ obecneunnaer
Itl.;“lilllii'lhl[lillllt'TF- -"-""“If.'l}' “”"Il'.'.]” B TIP‘ITH.'IHID."-I
o0 pasue ¢ 1 BRemcii pofnoil ¢ pegoil ¢, Haxo-
MALLEHCH D0 JIeNCTRNeM BeacMBRINA.

oT III]IFII]G,'IH hlﬂllﬁ[lﬂllhl 1) I]ElIlII-'El BOJINMHHE [}TCHEI-IB:.IHI{HI, II]‘JH KOTO=
poii Bo3lyX mHauYnEaeT Nponnkats B nopsl MemGpanm. [lpnGop,
CAYamnil Aaf 2Toill mennm, nokazan Ha pneynke 3,4, llockoasry
MNOJALIOBAHNC DBOIHHLIM DIHHI:IHL'!TPU'M II[HI BEICOTY BOIHHOIO ETﬂﬂﬁﬂ_
1—2 m saTpyaHeHo, 92CTE BOAAHOIO CTONOA MONIHO 3AMEHATE PTYTLIO
(pme. 3, 6). Beauunna pecacmBarna » moune in silu MoikeT OnITh uaMe-
pﬂllil II}’TEM MOMCIIEHI N HA H},’}HH}'H! I‘.’!!,"EIIIH}' }I("E‘.lﬁ]'ﬁﬂlih{, H."l.lEl-CI]]lEii
dopyy onranEApHICcKoil WIN KoHnveckoil Koalu, B KoTopold HAX0auT-
(i3] BOoJa M KHOTOpag CcoinHeHA © BOJAHO-PTYTHLIM ﬁTﬂHﬂMﬂT"ﬁﬂM, MOME-
mMEeHHLM HAJ NOBepXHOCTLI0 NoUBW (pHe. 3, ¢). Jdror npubop HAZL-
Baerca TeHanomerposm (lapawnep, Hapasaween, dpnedeenn n Kaaiij,
1922; Puwappe, 1928; Pomsepe, 1935; Puuapae n Iapamep, 1936).

Criocold mpumeHennsa TensinoMeTpoBR ¢ BOJAHLIM MAHOMETPOM TIpH
onpeJeacHnn GOJLIUNX BeJMHHA BCACLIBAHNA OCHODLIBACTCA HA
HenoaszopaHan wenrpudgyrn, Ecan npubop, moxasapuwii Ha pucyd-
Ke J,a, CKOHCTPYMPOBATL Tak, 4robu oH spamainca ¢ Doawiioil ckopo-
CTLI) BOKPYT OCH, NEpIeninKYIAPHOH INIOCKOCTH pHCYIKa 0 Iepecexa-
BHImel och MAHOMOTPHYECKON KOJOHKH, TO HeHTpo0eiKHOe YCKOPeHHne

! To-ecTt. pasnoctu pamiconii.— Hpum. ped.
qe
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Puc. 3. MMpnbGopur aaa mavepennd BCACKIBALMA:

a — mopncras Mexbpama g pommrofi manomerp; peacdeanne parmo foh funfeMd, e g —
ILAOTHOCTE BOLK: § — BRoZuo-PTYTHEA Manosmerp i gaMepaind GAasIIers BCACHIBALNA,
EOTOpoe paBHO Foly g0 hs, e Q0" -— MOTHOCTE PTYTH, & — TeHAINOMETP AR naMepenng
cocymeil cnanl movpeEHol BOML HA MECTC B NOJC; BeacHBanue PADHO 0" h.—goh;.

3aMEHHT T'PaBNTAIOHHOe YCKOPCHUE g I MOMKET HAMHOTO NpPeBLICHTH
ero. Ecam paccrosmme or nodsepHporo obpasna jio ocH Bpamenus
0003HAYUTL Yepes ry, a4 PAceToAnie o7 BOAHOI NOBePXHOCTI B OTKphI-
TOM KOJeHe MAHOMeTpa — Mepes 7., To IpH CKOPOCTH BpalnjeHUA N
00OpPOTOB B CCOKYIY BCAcHBanne nousennoii Baarm Oyjer pasno’

s —4nnzoh 112 (111,1)

1 Orserm, wro C, M. [l o aron (ecaeroBanne NojBmKmocTH TTouBeRHOM
BAATH N 8@ JocTyuHoeTH jaast pactenwii. M.—Jl., 1948) nokasan ma werounocTn
dopayan 111, 1, B xoto poil MUMEITEN L JIOJHEH ORTE HIAT BJBO0 MOHLIIIM, —
I pus. ped.
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B OTANYNG OT BLITOEONNCAHHLIX E-Fi}"'l:ﬂ{‘lll H HU‘FHPLL"E
§ = gobh, (111,2
rjie @ —IOJAOTHOCTBE BOJK;
R —paccToABUe, HA KOTOPOE MERHCK B OTKPRIT OM KOJIEHE MAROMET-
I'IH. Ull}'ﬂl{ﬂE‘TEH JER IR ﬂﬁl]ﬂ:ll[:.l NOMIBL, TO CCTE I[[]EJ],C-TE[E.TUIET
coDoii pasHuy MeRly Fa 11 Iy B CIYYae TIPUMEHenuA IMeaTpu-
pyrn (Paccea u Pumapne (1938) coapaan menrpudyry tTaxoro
THIIA JJA ]'I['IilH'l‘H'-.H]ﬂHlH‘ﬂ ]I|JILMEIJEJ.LI.IH:I.

HenocpegcTReHHOE MAHOMETPHHBCKOR HAMEDEHNE OTCACHBAIOIEN
AR MOIBCOIOI BOJL HCOCYOIECTEIIMO, CCJi BOIAYX cBodojHO Npo-
AnKaer depes membpany. CpejacTnoM MpoTus srore ABAHETCH  10J-
Gop MemOpan, pACCUNTANHLIX HA COOTBETCTRY HUIEE BCACKIBAHNE.
B nacrosmee mBpems 3rta sagada e OPeACTABIACT GOXBUIOro TPYiA.
Goaee TpyaHLIA cay4all Bo3HHKaeT Torja, Korjia orcachLiBamne mpe-
puInactT GapoMeTpHueckoe jasdeAne. Armocepmoc Aarjcnne, JAch-
CTBYIDIICE HA TOBEPXHOCTL DOJHI B OTKPRITOM KOJICHC MAauoMeTpa, e
M ORS0T ﬂﬂfL’-'-[,E]l}HHHHTh l'.:'l'l:l.'lﬁ BOJK B JAKPHTOM ROJeHe, BelyeM
Kk smeMmOpane, Tak Kak BeCoTa atoro cronba Golniie GapoMerpauecKkoil
BRICOTLL. H[}:ITDM'_‘,-' TARAT DLICOIIH ﬂﬂﬂ}’ﬂlﬂﬂ: Clila JIOdx I uunmpﬂTMH
KOCBCHERIME MeTojamu, OCHOBHOII N3 3TuX ME@TOl0B 3aKJH0YaeTCH
B ONpeJeNeHni TOYKI 3aMepP3aEnf MoUBeHHON BOJKN RN B onpejeie-
HHI OTHOCHTENLIOI BIA/KHOCTI BO3IVXa, DAXOAMAMETOCH B DABHOBC-
CHH ¢ TOYBOIL. Hﬂ OCHOBAHMH OJHO H3 OTHX JIBY X I'IHM[-‘I'!BI*IHﬁ BOATHD
OUPeASINTs ¢ JOCTATOUHON TOMHOCTLI0 BCOJUTMNEY BCACLIBAHHA IIOMBEH-
HOI BOJIE.

B yushunkax oo TepMoINHAMUKE YEAILBAIT, 9 T0 HA OTHOCHTENBHY 0
BIAKHOCTL CJIOS BOZAYXA, HAXOAAMETOCH Hajl NOBEPXHOCTHEH) BOJAHOTO
PACTBOPA, BJANACT OCMOTHYECKOC JABJICOHC HTOTO PAcTBOpPA H THAPO-
craTudeckoe pAasnenie, OTHoCHTeNBHAA BIZACHOITE MOHeT ObiTh

p

BRIPAMEHE Kdk OTHOIICHEE ;. » Tjie P — JIRABJeHNE TNapa, HaXojAallero-
1]

¢ B PABHOBCCHT C PACTBOPOM, KOTIA CYMMA 0CMOTINECKOTO J1aBIQHISA
H BCAacHBaHWsA paBHA /i CM BojfAHOI'o cTonba, a p, — jaBleHne papa
upy OTCYTCTBRHII 8THX EIIHI{TEI'PEIB. GGDTEETGTE}’}UIFE,H{} PHABCHCTRO BRITA-
AT chaeayiomusM obpasom:
P gk
lll Po — }.'r!, ¥ {III,B]

rae § — YCRKOpCeHMe CHJLI TAMKecCTH,

m — MOJNEeKYIADHUIT Bec BOJLL

R — ragoBas pocrosnnasg u

I' — abcomorrasn temneparypa (mo mxane Heansnua).

Taknum obpasom, mamepenie oTHOCHTEILHON BJIAKIOCTH HO3BOJALT
onpefeanTL Beauummy A, Eeiu Momno onpeflednTh oCMOTUYSOCKOE
AaBaeEHe (UTo peiKo YAAeTCH B YCHOBHAX, KOTOPHE JUETYOT
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neobxognMocTe NpHOErHYTE K METOAAM H3MCPOONsA JABJAEHHA IIapa)
HIIY ecli MMeIOTCH OCHOBAHHA NpeHedpedh OCMOTUYECKHM JABJIEHHEM,
TO TOrja BelHYHHA BCACKBAHNHA MoHeT ﬁHTI: BLIMMUGIEHA. T'-El[{ Rak
OTHOCHTENLEAA BAaKHOCTE B npegeaax or 0,99 go 1,00 me mosker OHTEH
onpegenesa ¢ 00NBIICH TOMMOCTLIO, TO BCACKHBAHIE, BEIANTIHA KOTODO-
ro meapme 14.10°% cu Boganoro croaba (14 armocdep), He Momker GHTE
HaMepenol OpH 2TOM MeToe.

Bropoit (kocBeHHELT) MeTol OTIpe/leJIe s BCACHBAHUA OCHOBAH HA
BABACHMOCTHI TOYKH 3aMepaamid pacTBopa 0T OCMOTHIECKOTro JaBie-
ansg. [TockoAnKy ToUKa 3aMep3aHUA ecTh T4 TEMIeparypa, mpn Koro-
poil JaBieHUe Mapa HANO JR10M PABHO JIARICHUI JApa HAJ{ PACTBODOM,
T0 JX000il fakTop, BANANDNIN HA TaBICHNe Mapa, BANAST TAKMC H HA
TOYKY saMep3adna. DaauMocBAss MesIy TOUKOI saMep3aHlA H BCAGH-
BAHUGM BaBHCHT OT Toro, Jelficreyer am Ha obpazomraBmmiics aen
BeacuBamUe HJIH me AeiicTByer. HasmceTca BecbMa BEPOATHLIM, YbTO
B YCIOBHAX, CONPOBO#IAKIMAL 3aMepsanMe NOYBEHHOI BOJBI, MMaeT
mecto caefyomad paaumoceass (Cropuan, 1935; Oanedeen u Aggep-
com, 1943):

T,—T=£¢, (111,4)

rae T — TOTHA JaMepaamndg npH HaJuaTin plachipanus M 0CMOTH-
YecKOoro JgapjieHiH, CyMMa KOTOPRIX paBHA h oM BOIAHOTD
crondba;
T'oq — Touka zaMep3aHHa NP OTCYTCTBHE ATHX (AKTOpPOB;
L — CKPBITAH TelJIOTA IJIAaBJeHHA LA B 3prax Ha rpaMm.
[Ipescie yeM NpHMeHHTE 2Ty OpPMYIY JJIH ONpejedeHnd cocyimei
CHJIGI OOMBCOHON BOJL, HeoOXOoTmMO CALMATE TC K¢ CAMBIC OTOBOPKH
o0 OCMOTHHMECKOM JIABJIEHHHN, KOTOpPHEe ORJIH CJelaHsl B OTHOIIEHHH
smeTogoB gasacHna napa. [llyrem mogeramoexn ungp 8 hopmayay (L11, 4)
JIeCKO MORAATL, WTO TeMICPATYPa 3AMCPIaHHA IMOHHAIAOTCH HPHGJTH‘
autensno Ha 8-107%° C ppu mameHeHuMn JaBjeHns BCACHIBAaHWA HA
1 cum Bogaroro croaba, nan Aa,80° C ga 1 arm. Jror Meron npHTOAeH
IS mEMepends JABICHOA BCACLBAHAA B npome;ryTtee ot 1 arMm. (mpe-
fles wameperust MagoMerponm) go 14 arm. (misxEmil Dpegen npH HCmoin-
SOBAHIH METOIOB JT4aBJeHNHA I'IH]}EI.:h

3. YAEPIKHBAIIME BOJBI IIOYBOI CHJTAMI
MOBEPXHOCTHOI'0O HATHHEHIIA

Boanyx m Boma, maxofdmpecd B OPOCTPAHCTBE MOP HeHACLIMEHEHOI
M HeC)KHMAaeMoil MOYBHE, OTAeleHsl APYT 0T APYyra HOBepXHOCTHIO, HA

1 OrnterTnd, 970, KAK 3T0 YAcTO feqaetcd B TeXHNYecKoll MipaplInKe, aBTop
BEINYIHY OABICHNE YOEIOPHD BRIpUEHaeT § CAHTHMeTpPOX BOQAHOTIO cToaba.—
Mpus. ped.
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KOTOPOH JICICTBYET MOREPXHOCTHOE HATAeHNe o', JTA NOBEPXHOCTD
pasfeqa aBadercad o0pYHO KpPuBOI, M A COXPAHCHNA KPHBUIMHLI
aTOH HaNpAMEeHHOI HOBEPXHOCTH HeolX0HMO HAIIMIe BCACKBANIETO
masienns § nousennoii Bogu. llopoamoe mpocTpancTeo He mMeerT mpa-
BHILHOMI rl}upr.mh NOATOMY H KPABHaHA MOBCpPXOOCTH pasiela B pas-
AMIELRX TOTKAX HeoduHakopa., EjmucrrenuniMm ob0IiuM cROMCTBOM
BCEX TOUEK 3TOi MOBepPXHOCTH ABJIACTCA TO, UTO KPHBI3HA NOBCPXHO-
cTH paajgena obecHedMHBaeTCA OJNHAKOBBIM BCACKIBAIOLIHM JlaBJeHIeM,
MOGKOJABKY BOJa, B KOTOPOil 0HO JAeiicTByeT, ¢HempepeiBHAs. Dygem

!

/ N

§ #3 33 | \
5 )

Pue. 4. Cragmm waMeHenna coflep:annd Baaru
B HecmMawomeinca mouso. [loxormenus soguo-
BOZLVINHON NOBePXHOCTH pasfels, CoOTBeT-
CTBYIONHE Kadoil crajuml, yrasaus mudpamm.

XapaKTepusoBaTh 9Ty KpuBAsHY PdexTHnBEMM pagnycom momobHO
TOMY, KaK 9To JIeIaeTeA IIpH XapakTepucTnke 9acTHIL HenpaBuiLHOM
dopMur (npr ompejeneHNN MeXaHMYECKOTO COCTARA [OYBLI).

Ecim nopepXHOCTL pasfelia HAXOMNTCA B KanuiJfApe ¢ pajimycoM
CeUEHNA F, TO MId TOBOPHM, ITO T4 NOBCPXHOOCTE MMEeT OoJycepu-
geckyw dopmy (paguye noaycdepsn #) u coanaerca sa cuer geiicTBus
MOBEPXHOCTHOTO HATAACHIA!

2ar
f=—. {11115]
ITpocrpancreo OOp COCTONT U8 MOJOCTel pasHeIX pasMepoBn, KOTO-

Phie COSJNHAITCI JPYr ¢ APYroM KaHajamu (DopaMH-Kanniifgpamm)
pasinvuHOIl IMpUHEL, KaK NoKazamo Ha pucyuke 4. Hamuanap, «opder-

! Koafpmmuent nopepXHOCTHOTO HATAMEHTIA HMeeT pasMeprOCTE [cnaa/inH-
Ha], wmampmMep, Kr/sm nam guma/eM.— Hpuse. ped.
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THBHKI pagpnycy Kotoporo B ganfoaee yakoli wacTi paBeH ry, mojylep-
FRABACT TOBEPXHOCTDL PA3JICHAA ¢ PATHYCOM KPHBHZHE r, (uau Goanme).
JTad TMOBEPXHOCTL HAXOZNTCA NOJ AeHCTBHEM BCACLBAHNA & (HAH
Menbme). Baanmoceass ry 1 5 nokazasa B ypasnennn II11,5, Eenu
BCACLIBAHME TPEBERINACT §; (JOIMYCTHM, UTO OHO BOZPOCIO J0 §3), TO
NOBEPXHOCTL Pasiena JOJMABL TepeBUAYTLCH N0 KaULIAPY ¢ pajiuy-
coM ry. Paaymeercsa, ona He MOikeT sajepskarThed B O0JLIIel 110106TH,
KoTopas meped meil orkpmBaerca. Ilosepxmoctn paspena  Oymer
OTCTYIATH Y@pes NPOCTPAaHCTBO TMOp, N3 KoToporo OVAeT YX0ANTL Doja
u Kotopoe Oyjer 3anoJHATLCA BO3IYXO0M 0 TCX I0p, NOKA 3Ta 0BepX-
HOCTEL HE MOZ0IIeT K Kagaxy
¢ PAaJUYCOM Fo (HIIH MEHBIIE),
s B KOTOPOM OHA4A MOEGKET OCTd-

5

Ry av HOBHTLCA; 00C DTH BOINIHHLL
5 % \\u_-.,, \ Fa il 52 BAANMOCBAZAHE Y PaB-
;,’3 ~ = peapnem (I11,5). Ecam Bea-
%E‘: k¥ i CHIBAIOICE JABJICANEG BO3-
o ACTaeT HeNpPEepRBHOD, TO Oy -

‘%:% 5| |e P Pel 1 ¥

Jer OTBOJNTLCA Bee DoJblies
koundecTeo Boan. Ocraio-
Seacwbarowee dadnenue mascH soja 0yier HaX ojnTh-
Pne. 5. Kpupan smammoctn s mecyknmazo- CA TOJIBRO B MOpaXx, BXOAHLIC
neiics novupe. UTPeTKH DOKASHBAWT, npotic-  OTBEPCTHA KOTOPLIX ﬁ}’ﬂ;},i"l'
XOAHT i LIT.I!'.H‘.'-.’,EI]’{].{H ITI }H:::_Jlﬂ:l-lﬂlﬂlrll.e MR K. CTAHOBHTRECA EBCE MeHEBIIE W
I.Il-rp.nx-uynfr'rn proii kpunoi MORABATA WETHA  proppe Hﬁ'[]I-IEFHHE 4 moxa-
BHYT []tllHEl‘U, nian ":I.q'l*L'Tl'E":I!'I.U].'f.Il. l'i1'l:-TL‘[,IE3LII_LI,L
Fafnl TPH CACAVIOMIC OIHA
34 JIpyroi crajijud paBHOBE-
CHH ]IIJHE[IEHHGTH PEIE}'.IEHH. EETB OQOCHDODBAHITH H]]EJIH-EIJI!JH{HTI;. T ﬁf!ﬂhn
e KaEaJAL ABJAIOTCA BXOJ0M B GOALIEe Hopnt (oTeBugno, IT0 60JgL-
HIHE KAHAJL! e MOryT OHThH BXoJOM B Heboasmue nopn), Ma ckasaunoro
MOM{HO CeNATh BRIBOJ, UTO 10 Mepe YBeANYeHHA BCACLIBAINA KOJHIC-
CTEO OCTANMCICA BOALI YVMCOHLIIACTCH, MPHTEM 2TA BOJA HAXOIUTCH
B HOpax, ROTOPLIC CTAHOBHTCH BCE MOHLIIE H MCHLBIIIE. Hil []‘]-IE-FHHE 5
NOKAZAHA BABHCHMOCTE BJAAMKHOCTH HOUBLI OT BeJHINHA BCACKIBANA
B YCAOBUAX, ONHCAHHLIX BLiIle, JTOT rpaduk NIdOCTPRPYET I pacupe-
gemenue pasmepos nop. Tak, sanpusep, o0bem soge AV, mokazarHLi
HA DPHCYHKEC D, V/ACP/KUBAETCH BCACHBAHNCM §y, H0 TCPACTCA IPH
BeacpiBamill §,. Ilog odsemon AV mompasymesaerca ofpeM mop, oeBo-
flospannuics Opu nepexcle NOBEPXHOCTH PAasflela Uz KAHALOB
C pajinycoM r; B KAHAUR ¢ PAgHYCOM Iy,
Ecan BcacuBaHie NOCTOAHHO YMEHLUIACTCH, A He YBEJUMHBACTCH,
T0 B ycaosua Oyuyr copepmenno jgpyruvu. Ha pucymke 4 nosepx-
HOCTH pasfgeaa mepesmemaJnachk oT nodosenna 1 x monomemnio 2 (ot
1-it wo 2-ii cragmm), Korjga cocymasd ciaa BO3pacTaja of § 0 §a.
Ecnn pecacuBaEne YMeHBIINTCA OT §p A0 §, NOBepPXHOCTE pasfiella He
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gaiiMerT NoJoMKeHme, coormercrByiomece 1-it crajum, moromy dUro jua
aroro oHa Joixea Omia s noAEATLCA 00paTHO No mépe DOJBILErD
pajauyca, Hanppumep ;.

CraegopareibHo, BCACHBAHNG A0KOO0 YMCHBIOOTLCA AOQ S, 9TOOH
NOBEPXHOCTE pasfena sapana noacwenuc 1 (a me jo Goxee nucoxoii
pemnuunn §;). Orcioga caenyer, 4ro, KOrja Bojla BOIUTLIBAGTCH 04YBOIl,
BCAchiBanmHe npu N00oil BIa;REOCTH Oyier MeHLIUe, WeM To, KOTOpoe
HMeeT MecCTo IIpH TOH e BAAMHOCTH ITOYMBLI npim yiaaJdeHnn BOJIL H3
noueel. CraszapHoe NIJOCTPHPYETCA PHCYHKOM D. JToT HeobpaTnMLiil
NPOUECC UZRECTEH 110J] HAZBANUCM IMCTCPCRNCHENT MK, a neTad, upej-
CTABJIHIONLAH BTOT HUKJ HA PUCYHKEe O, Ha3uiBaeTCA IeT el rucTepesnca.

[lpomece oTcackBAHAA BEOAR MO;KeT OLITL B 110001l MOMCHT npuocTa-
HOBJGH ¥ mofity B ofpaTHoM HEanpapienui (cM, pPACYIOK J, TAC BEYTPH
IJIABHON TeTIH IHCTepeinca MOKA3aHd NeTid YacTHYHOI0 ITucTepeanca).
Kpupse, nokazanneiec Ha pECYHKE J, B JanbHeiilmem mbl Oylem Haskh-
BATh XAPAKTePUCTHKAMH BJA#HOCTH.

Kpose noupsi, UMEIOTCH JPYTHE HECIKIMANINNECH DOPHCTEE MaTe-
PHAJALI, ¥ KOTOPLX XapakTepHCTHKI BJIAKHOCTH 3aBHCAT OT pacmpe-
penemnus nop uo pazmepam. Hekoropsie ns Takux MaTepuajioB NCNOJL-
BYHITCA KAK CpPEJICTBO JJA HBMEPeHHH COMEPHAHUA BOMA B NOUBE.
Hanpumep, » Gnoke ma aneGacrpa (oDomsieHHOro raneca), KOTOPLI
NoMemen B 1I0YBY, Wepes HeKoTopoe BpeMa Oyiier jeiicTBOBATEL Ta ke
BEJIHYMHA BCACKIBAHUM, Y10 W B Io4YBe, OEpY:Kawmiei osTor OJOK.
Bnamsmocrs ancbacrpororo Gaoka GyjieT HaAX0JHTHECA B COOTBETCTBHN
€ XAPAKTePHCTHROH BAAHOCTH afiefacTpa, B TO BPeMSA KaK BAAKHOCTE
NMOUMBLL JIOJNHAMHA COOTEETCTEOBAT KE!PEHTE[]]IETHHE Bl OCTH MOYBL.
Eemu ofie XapaKTepueTHKH H3BECTHEI, TO R3MePCeHHC COAEpKaHnfd
prarg B axefacTpe A4cT HAM BOSMOKHOCTL ONPCAC/INTL BeJHIUHY
BCACKBAHNA, UTO, B CROIO OYEpPE[E, NOIBOJIAT HAM OIPEJCIHTE BIIAH-
HocTh nouss. Cofepsxanue Baarn B anebacTpe moser OuTh onpejelie-
HO ¢ MOMOIEI0 BaBelunpanna azedactpa, KoTopmil ordopMoBan B Buje
KoEycHOI npo0kn. Ita npofka BCTARNAETCH B KOHUYECKOE OTBEPCTHE,
KOTopoc maxonntes B ancbacrposoM OJoKe, NOCTOAHHO 34pLITOM
B geman (oenc n Caeiitep, 1942) . bnox mompo nerko nasnexars Ha
NOBePXHOCTH JJA BSBEMIMBAHHA M YCTAHARINBATE ZATEM Ha MECTO.
Copepsxanme Bofn B anefacTpoBLX (TUNCOBLIX) GA0KAX MOMKHO OMpe-
DeIuTL OyTeM HEMEepeunus COnPOoTUBICHUA MekILY DIeKTpoJaMu, BCTaB-
JeHHLIME BO BpeMa oTaneku Gnokos (Mumeruep, 1939; Baiiokoc n Mug,
1940).

Yrobm mabemaTs npoMe:mxyTOMILMX cTagnil pacuera, TpelyHmux
SHAHUA XAPAKTePUCTUEK BiamHocTh, NpROopn KamulpywT cooTBeTcT-
BeHHO MOUBAM, B KOTOPHX 3TH NpROOPLI OPeANONATACTCA HPHMEHATE.

1 I CCCP apagmrensne papeme npuMenaict D.T. o p ome s m m (FRypo.
OOWITH, arpon., T. 22, ovx. 1, J1., 1924}, satem C, M, lonr o »n w M u gpyramu
HoenemoBaTen aME. — Hpus. ped.
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IIna ycnemsore ucioJdbL3oBAaHA DTOTO METOAa Basj<HO, 9TOOE 3apLi-
BacMuil B 3eMi0 0J0K cooTBereTBoBad THny moussl’. Cpenn mmro®e-
CTBa MaTCpHaJIOB, HﬂTﬂpHE NOJXONAT OJA H3roTOoBJICHIA 3THX ﬁJ‘[ﬂI{{)E,
CHE/IYET HA3BATh CTERIAHHOE BOJOIHO 1 HellionoBylo TKaues (Baiiokoc

n Muk, 1948; Hoasmag n Xempuke, 1949).

4. YIEPARNBAHHE BOILI CHJIAMHI, BO3IHEAIOMNTMI
P OTTAJTKHMBAHIIN “JACTHIY ®

Takpe cocrapHRe YACTH ITOYBH, KaR IJUHA M T'YMYye, HAXOUACL BO
B3BCINCHHOM COCTOMHHE B BOJE, «BBIeAAIT caado cBA3AHHBE ¢ HHMII
HOHLL B BeIyT ceff KAK KPYIIHLe 32 PAYKeHHLIe YACTHIL, K MELCTIIL.
Ej’ﬂ?‘ﬂl AOBOIILHG KPYIHBIMI, OHH He ﬂﬂBEHHIﬂIﬂT CTOJL L SaMeTHRIS
TemmoBLe apmiienns (BpoyHoBcKOe ABMkeHNe), KaK aTo /lelaloT 3Ha-
TUTeJA6I0 MeHBIIHe WoHel. Taknm olpasom, onu JeiicTBYIOT KaK cpab-
HATEJLIO CTAIMOHAPHEE EHTPE TIPUTHHKEHNA HOHOB NPOTHBO MO 0H-
HOTO 3HAKA I KaK NenTpH OTTATKHBAENA NOHOB OJHOTO ¢ HUMH 3HAKA,
[lockoasky HmOYBEHHEIE MIIENIH 00BYHO 3apAMKEAHl OTPRLATENLHO,
Mer Oy/eM ToBOPHTE 0 HHX K&K O YACcTHIAX, KOTOPRIE OTTANKHBAIOT
ANMMOMN ¥ OPUTAraBanT KaToons. [locaegmme OyayT BEIOMATh B cebsa
KikK Te¢ RaTHOHLI, KOTOpL¢ OTICJANIHCL OT NoOUBCHHLLX TacTilm, Tak
H Te, KOTOpHEe NOMAJIH B PAcTBOpP He W3 TOo9BEL.

Homu 8 pacTbope HCcHLTLBAIOT BoafelicTene ABYX cna. llparmme-
HHE BN OTTAJKUBAHUEC NPEICTARBJAAIT coboil «OTACAAIOMBECS CHJILL,
BTH CHITEL Cﬂ'ﬁl’lpiﬂﬂ']" BCE KATHOHLI Ha NOBECPXNIOCTH MHIIEJJLI, & BCG
AHNOHE — HA NOBCPXHOCTAX, YIAJCHHEIX 0T MHIEJIILE HA CTOJL Jlaje-
Koe_ PaccToAHNe, HACKOALKOo 9To poamommo. C gapyroii cTopoms:, Tem-
J0B0C JIBHMACHW S HOHOE HBEJIHETCH ﬁEEIIL‘IIPHﬂ'ﬂ'-IHhIM {HH.I{ B OTHOIIEHWH
CKOPOCTH, TAK B B OTHOINCHWH HAIIPABJICHNA), TAK MTO B Kax0M JlaH-
HOM JHALIABOHE HaUpaBieHNil ¢ NOCTOANNOH cpefHeil CKOPOCTLIO
JIBIZKETCA TIOCTOAHHEAH Jloaa ofllero KoJandecrea nopop. Taxum ofpa-
30M, OOMCH MOHAMM MERLY PA3IUTHEMH TACTAMU PACTBOPA ¢ HUIKOI
I BLICOKOI KOHIEHTpAIMAMI BCEerja CTPeMITCA BLIPABHHTL KOHIEH-
rpami, Ecan 0w umena Mecto ToNLEO Takaa jauddysns, To KoHeuHOS

L OTMeTia, WT0 NOMIMO YKA3HHOTD aBTOpoM HeocTatka  (neodxonnMocTh
TAPUPOBKN ) TpHMenene TeHINOMETPON JIAA HIMePei BCacHBaONero Akl e
B I0YES B I0JeR0E 00cTANODEe CHAMED CO CACAYIOEUMIT neqoctaTkaMn: 1) pinaane
OCMOTHYECKOTD JIABIeHns, KOTOpoe IIcKasKaer peayiaeTatsl upn  pabote wa
SACONCHNLX NOMBaX; 2) «HepulonmocTbs npniopa: OTCTaBanENe B HOKAZANUAX
HEIO BTATATES B HOTO L'{]IlI.'IﬂTlTH.']Eiillﬂ 1.'I'|T[n'|'r'|T-|H| TS 10 MO3R0ANer J.IIJ.I!IHEHHTL
npubop n 07TeHE BAKIWX CAYIAAX DecTaTIoNa PHOND PeEIIMa; J) sanamie (Anorja
IHATHTOARHOE) TeMUepaTypHEX TpaanentoB.— Hpus. ped.

2 O otoMm paamene, K cOMANCTING, HE TATLTH OTPAKEHITA BaMNLe PeayIhTaTH,
noayuemmeie K. K. Fegpoiimew, b. B.leparnmwmn NPVIMMH COBET-
CHEHMI }"I'IE".E'_HE.HI.; OOHCAHIE ATIHX .:IF.-T!'-'IHTHB MOHIHO HANTH B KHETe A. A. P LU
slloupennan waaras. Mag. AH CCCP, M., 1952.— Hpum. ped.
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COCTOAHEE JIOJAKHO XapAKTePH30BATLCA OJHOAKOBONW KOHIEHT DAL
HOHOB BO BeeX dacTaAx pacrsopa. B ToM caydae, Korja B pacrBope
HAXOJHTCH MOJCKYJIL HelTpaJsHOI COJH, (PARTHYECKH CKa3mIBaeTCH
geficTRHe TONLKO ojHoll gud@yaun, TAK Kak 3apmMKeHALIC MHLEIAN He
OPHTATHBAIOT H HE OTTAJIKHBAIOT BTH MONexyaol, Giaarogapsa demy
HOHIEHTpANAA HeliTpaibioil COAH B PACTEOpDE IOBCHJY HBIAETCH
pasuoMeproii. Momu, ofRaKo, MCILITLIBAIT BO3JeiCTBIEe KaK oTHe-
NAMUX (Cerperalfiouanx), Tak U AuQdysHOHHMX CIJ, I03TOMY
OKOH4YATeNRHOE COCTOAHNE PABHO-
BECHA ABIACTCHA cpefgmaM (Ipome-
WYTOUHBIM)  MEKAY COCTOMHEEM
NOJAHOTO OTAEJIEHHA 1l COCTOAHIEM
TOJIHOI pAaBHOMEPHOCTH OPOCTpan-
CTBEHHOr0 pachpegeleHEHs, JToT
mponece  mofoleR  oca)kIeHMIO
MeJLITaHMHX YacTHI B BOoOe HJIH
MOJIEKYJ rasa B arMocdepe, T/e
TPaBUTANMOHHLIE CHJILL CTAPAIOTCH
OCAJlNTE BCE YACTHI(L B BHJIQ CJOS
Ha fAAe, a AnddysuHoHHLe CHIL
CTPEMATCA pacnpejejdTh aTH 9a-
CTHIOH paBpoMepHO. B peayasrare
obpasyerca cpefHee (nmpomemy- &
TOYHOR) pacmpejeserie, KoTopoe
XapakTepH3yeTcd  yBeanvdeHueM
CTeNeHH KOHIMEeATPANHN ¢ YMeHh-
NIeHNeM BLICOTEI B COOTBETCTBIN
¢ XOopomo H3IBECTHEHM 3aK0HOM

Aaney EHMPAYUR LONGE —

AL THES

LaremonKie O FamaeEn oL
FOBEDIHOCTTTY et

Pre. 6. Pacupegetenne momoB B Cj1oe
'y y oTpnmateresno Japmlenmoil [0-
nepxnocTd. Kpnewe @ i 6 mocrpoema
JH ﬂI['F[ﬂl"i n ToH Ke OoBapXxmocTi, mo

morapagMuIecKoil KpnBoit.
Pacuperenenue KaTHOHOB M

KOHLENT DALIA H0H0B B CHOKOI HoM pac-
teope 6 1 10 pas Goasule, gem n pac-
TI_-I.ﬂF,I-El T,

AAMONOE BOJHIH MEOOCJIJALI 0 Ta-

Kog IpocToe, KAK oNHCaHo BLINE, Ho B 00MEeM 0HO COOTBETCTRYOT OIIM-
camromy upasuay I'y (1910). ro pacnpegenenne B apaaurensuoii cre-
Moy 3aBUCHT 0T BAJIEHTHOCTH H KOHIEHETpPalds HOHOB B PAacTBOpe
nepe npudasaeaneM IINEL WK TYMyca, a TAKKE 0T INIOTHOCTH 3apAga
Ha mopepxmocTin mumeann. Ha pucyEKe O MOKASAHE KPHBHRE pacipe-
JeIeHEHA OPH PA3HLIX BAJEHTHOCTAX 1 KOOOEATPANWAX, TIOCTPOEHHER TI0
merofy Bepyaii m OsepOuxa (1948, crp. 25—32). Boaman mmamesnss
KOHIEATPANNA KATHOHOD OPEeBRNIasT KOHOEHTPANNK AaHWOHOB, TaK
9To 3fech oOpasyerca wnerwil monoskmTexnmnii sapan. Ilnormoern
ATorge sapajla ABAAETCH MAKCHMAJLIOH HA NOBEPXHOCTH MUICJJIL
M JI0 Mepe YHAleHusa OT Mumeddsl ACHMITOTHYeCKH upulinikaercs
¥ Hymo. JTa 3082 3apAHEHHOTO PACTBODA HABHBALTCA Muddyauomnnm
ClpeM, MoOTOMY YTD OHA BEMECT IIIOX0 BHPAKEHRAYVIO BHENIRIOK I'paHg-
oy, mam caoeM I'y (mo mMern ee meproro necaepmoBatess).
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IIpocran teopua I'y e yuuTEIBAET KOHETHHE pasMepsl HOHOB
B pacriope 1 BO MHOINX CAYHasxX «upelckasnpaery HEJonyCcTHMO
BLICOKYIO KORUCOTPAINE HOHOB BOIN3M NOBePXHOCTH MULEJJTH. B atom
MEecTe CHJA, IPOTHBOASHCTBVIOMAS JJeKTPHUYECKOMY NIPUTA;KeHNID,
B ACHCTBHTENABHOCTH HE ABIAETCH TemiloBoil JmdipysuoHBO cHION.
Jra cuna ABAACTCA HPOCTO 'I:IJHEHTIEEHHM OPCOATCTBHCM, KOTOpOR

P co3dacTeda  HoHamMu BOam-
311 UOBePXHOCTH  MIUTLEN 6.
Papropecne nomos B 3THX
yeaosnax Owao odLAcHeno
Hrepmosm (1942), n sapsa-
sicHpas soma BOIU3M MH-
eJB MOdeT OLITL HAa3BAOa
caoem Illrepua. dror caoi,
Hax o AuiicHy ¥ caMoil no-
BEPXHOCTH MHLEANR, CIH-
Baercst co ciaoem L'y Ha
PACCTOANOI OROI0 D anrer-
peM  OT IOBEPXTOCTH  MH-
JITER B TN
- - B ToM cayuae, Korja

5 17 L 40 mpe MHOCILIH, KOKIAM 13
el e s KoropwXx umeer cnoit Iy,

Aofeprracmi, § anecmpermas
' npudauRATCA JAPYT K Apy-

ry, o cycocoapmn MoOLeT co-
SJATHCH  HDOJdIKeNne, npH

L
=

P

=

Nonyenmpayus yonos
!"-.1| =

Pre. 7. Pacnpeneaenue monon n cace Iy
MY JIBYMA DapaiadelbHEMI [ OCKOUTAME
M:‘I-I'[T‘.'L'[ﬂPHJI:lI:IIlll'l'HJl!l:l}i ]{pliETHﬂJUH c {l'ﬁH{.l‘ll‘

noif Guaedt 100 smunansksupaneuton na 100 r
(paccrofinne MOELY STHMN II0CKOCTAMU Hi)
arerped). Tak kak cuoli AsameTen ciIMeT-
pjl‘illll.!l.'u THOCTITOI IO t‘-]'.bl.'!,'l.lli{']r IJJ'W."I'."H{H:"]"”,
Il ‘Ii?!'ITE".'-'I‘H_" HNOWARATTA TN BED INVENEHHD 3TN0

KOTOPOM ITPOCT PALICTBO Me-
ny Mullennasmu oyaer canmni-
KOM Maio, 4rods cBodoaHO
BMCCTNTL 00a ofpaszopas-

muxea cxoa. Tawkoil cay-
uail I0Ka3ad HA PUCYHEeE 7,
rje  pacupegeseHne AHIO-
HOB B RaTHOHODR ARJIACTCH
CHMMETPHHHBIM OTHOCHTE b=
0O  CPeALCHT IIOCKOCTM,
NpoxXoaameil mexiay asapda-
EHHBIMI UJocKocTAMU. [3-3a orpamiveHHOTO PACCTOHHNH MEXLY
3AAALHHLIMI HOBEPX HOCTAMI KOUCUTPALNII KATHONOB I ANIONOB He
AOCTUTAIOT PABCHCTBA B 1100011 TOUKe, H BEJEJACTBHE aToro ofmasn KoH-
HeHTpanusa PACTROPEHEMX MOJIeKY 1 I HOHOB BCeX POjoB ﬁ}":lET BEITII &
B E[}EII.I.[E'H TOUMRE MeH/1Y 3apdaAaeHHLMIT IIDB'B]'.IIHG[}_'I‘HMIL Tes B Dosee
yaagennoiiwacTi pacreopa sa npejeiaanu caoa I'y. Beaejersnue crasan-
HOT'O OCMOTHYUCCKOC JaBIACHHC, BOIHUKANICD MOKLY MUIe/1aMia, npe-
BEINACT jaB/ieHne Bo BHemAeM pacteope. [lo sakomaMm TepMojIHAMEKH

caofa. Kpnmag a, cOBNajanIan ¢ ropnaon-
TANBHGI OCHI0 KOOPAUHAT, UOKAILIBAET KOI-
LeHT AU aHOHOE T8 NaAcTOHmok, Haxda-
MAMMXCE B pAcTUOpe IOBMICITURX NOHOR
(N/1000). hpunaa &k nokastrRacT KOMIETpa-
umo Katwonon. [Hpnese 2’ w &" noerpoenst
OJAfl PAcTROP ONOBAJENTHEX HOHOB {(N/10).
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W3 3TOr0 GJIeAVOeT, 9TO MPH TAKOM PABHOBECHH PASHHUIA B OCMOTHYECKOM
AABJCHHM CONPOBOMKIACTCA TAKOIM JKe PasHNOEel THIPOCTATHYECKOrO
napncensa. Mabutoxk rappoctaTidecKoro fJaBleEHA P MeKIY MUIen-
gamu o6ycaoBuBaeT CHIL BSAUMHOTO OTTANKNBAHNA, TOJ JleHCTRHEM
KOTOPHIX MHIeAAs GYXYT YAAIATLCSA APYT OT JPYyra, ecin oHW GyjyT
HMEThL TaKyH BOZMOMKHOCTE. JlaBleHne OTTANKABAHAA MOKeT OwmTh
PAaccYMTafHo, eCAH W3BCCTHH IWIOTHOCTE 3apAjla HA NOBEPXHOCTH
‘MUTENJIL, PACCTOHHEE MEKIAY MPOTHBOMOMO/RHRIMH MOBOPXHOCTAME,
BANEETHOCTH M KOHLUEHT PAHA HOHOB B PACTROPe B TOYKAX, YIAJeHHKX
or saneax (Bepysit m Opepbuk, 1948, crp. 66—74; Haiinpe, 1954).
Ha pmeyske 8 mocTpoeHsl HEROTOpPHE KPHBLIZ OTTAJKHBAHUA JIJIA

w7

S

LPacemoriue mexcly nobgprrocmeny,
& awecmperax

| I |
7 000 2008  Je00 000 S00¢
Halrewue ommanryubanis,

& crr Bodwwoee cmonia

Puc. 8, Hapnenne oTTanKHBagsA MeMIy MOHTMOPHIIOHHTOBEIME IAACTHIKAMH,
NOKASANHEMH HA pucynke 7, Kak YAKUNA PAcCTOAMES MeMLy 3THMI [IACTITH-
Kasi. CILI0MHEE KPUBKE TOCT POeHL] V1A K PECTALIOB B PACTEO DA X 0ANOBAJCHTHEIX
MOHOB YKAaHENX Ronuentpaunii. lltpuxonwme Rpubue — QA8 ADYXBAJCHTHEIX
HOHOB TAKHUX #{e TPeX Kouuentpauuwii. Bo wademaune oyTauiis NOKA3ATIN KOH-
HenTpamii onymens!, 10 oud pacnogoKens B TOM ke MOpAke, Kaw H na Kpu-
BEIX 15 OJJHOBATCHTHHX MOHOR.

BAaEHE0Il DIOTHOCTH NOBEPXHOCTHOIO 3apAMA B PA3NMHIHLIX PACTBOPAX.
Crnocob nocrpoeHns 3THX KPHBRIX Mo:KeT OmTh 0000IeH cleLylompuM
ofipaaom.

Bravane Hy;KHO ONpelcauTh ONMOTHOCTEL 8apAfda { Ha mOBepPXHOCTH
MHIIRJIE, HCXO0MA W3 eMKOCTH oDMEHHBIX OCHOBAHWH JIaHHOTO MAaTe-
PHAJA M TONMMAK MATEHIs, MoatHo npemuIomnTs, 9T0 B MOETMOPII-
JOHATE MHIEJIE OPefcTaBAAlT cofoil eQRAYI TPeXCHONEYI0 PemeTRY
ToamuuEoil f, papHoil npuMepuo 9,5-107%cm. Ecaum obmerraa cnocod-
HOCTEL paBHA ¢ Muinuakpreamentam Ha 100 r, To
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£ =3,62¢ct % 10" smexTpocTaTHHECKNX eMHMIL, (111,06)

B aroii dopyyne BaaTa B pacyeT NAOTHOCTL IJNHL, KOTOPAH NpH-
HATa pasmoit 2,5 r/em®. Sarem uy:muo smbpars seananny P — cuay
OTTAMKNBAHNS, JUIA KOTOpoil clleflyeT paccuiiTaTh PACCTOAHIIE MOIKAY
MIIleAIamMy i IOJCTHTATL NAPAMETp i, KoTOophil B AeiicTBUTeALHOCTIH
ABAHETCH MEPOil DICKTPUYMECKOTO NOTERNNANA B CPelHEll TOUKe Me:RIY
maockocTaAmMu Munenna. Ecan P supasikeno B armoedepax, To

P=5x10" (%)cnhu-u, (111,7)

rjae n, — KONMEHTPAIHA, ONpeleieHHAA TpH HOPMAJILHOI TeMnepa-
TYpE,
V — BAJICHTHOCTL HOHOB B pacTBOpe, «MOKQI» KOTOPOTO He HAPY-
MaeTcA NPHCYTCTBHCM MELIEII.
Hil.ﬂ&l] paccYNThBaeTCH ﬂﬂI]ﬂ!‘llETI} I nyres mMJICTAHOBKN B HIKe-
CASAYIONLCe YPaBHeNUe BOJNUUK [ i u, onpejedaaeMux mo dopMyaamM
(I11,6) u (IIL,7):

£2=6,35 X108 (22 ) (chz —ch u). (11L,8)

Wmen spadenme Beam<un 2 M 1 (28 JaHEHOM clAydac ABJIAETCH
Mepoil MEKTPHYECKOTO NMOTEHNMANA HA NOBEDXHOCTH MUICHNLI), MBI
u3 mskecHenyiomeil @GopMyJIs HAXoQHM BeJIYHBHY

~ " u—z
E==2e2 (F{c'“, T}-—F{e'“, arcsine 2 ]). (111.9)

Myukuua  F ABIAeTcA MIJIUOTHISCKIM HHETETPAJOM, 3HAYCHAA
Koroporo jatoresa B rabanmax Aarke n dmze (1938) 1. Depyaii u Osepbnk
(1948, crpapuna 68) npuBonsT vabauly, NOCTPOCHHYIO HA OCHOBE
yvpargeansa (I11,9). Ilo oroit tabimne Bemuunna £ MomerT OwMTH
OOJY4eHA MYTEM NMPAMOTr0 HOTCPIOINPOBARNA, CCAN HIBCCTHN M M 2.
Paccroanne 2¢ Mexay MUneniaMu JJs onpefelenns orTaiknsaang P
HAXO/INTCA DyTeM NOACTAHOBKN BelndnHbl £ n3 ypasmemns (111,9)
B CACAVIOmEe: VpaBHCHHE:

1
E=23,24 x 107 (nyv)2 d. (T11,10)

Hapaemie orraiasupamna P smomer coocoleTBOBATL PasiesIeHnIo
MHIEIM TOJAbBKRO B TOM CIy4as, ecian WUMCeeTCH JOCTATOYMHO npocTpaH-
CTBA B PAcTBOpe JJIA TOro, 9robul aTo upoucxoauao Oea BTOp:KeHNA
npyrux munenan s cxou Iy, Ecam macca ramasnt (. e. ofmuii o0beM

L Eers pycekuit mepesog paborst E. I wwke n @, I mge «Tabmuum Hyax-
mmiis, OTH3 — Tocrexmagar. M.—JI., 1948; anagenusa anannrigecKnx HHTerpa-
JAOB MOMEOO DAHTU DO MHOTMX cOpasovMHUKAX.— Mpua. ped.
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TANHUCTHX YacTHIl M PacTsopa) uMCCT OrpaHuvYeHnHbiil odbes, npn
kotopos cion I'y BXojaT jipyr B Jpyra, TO JaBjeHNe OTTAIKHBAHUA
Oy/leT CTpeMHTLCA PasiednTh MacTullki, 00 pasiencnue Gyaer muun
B TOM CAyuae, eciin raumpa Dyjer HaXouTLesd B KouTakTe ¢ Maceoil
BOJLI, KOTOPAA MOKET DJACACLIBATLCH B MEmMULEINAPHOE HOPHCTOR
NpOCTPANCTBO, 0 Mepe Toro Kak MAmeain: OyayT olTajlKnnarn JApyT
apyra. Boutmpanne sojw, conpobomfawmieeca HalyXapiesm TJINHB,
MoyieT ObTL DPeLOTBPAmEHo DYTeM KOOTAKTA ¢ TEI0M, COJCPRAIiA
BOjLV. JTA BOJA MOYKET Pa3BNTDL BCACKMDAIe BOYTPI MUTIET, AOCTAaTOq-
HOE 78 ToT0, 9T00LI HeliTpamnsoBath 0TCACLIBAIONCE JAeiicTBIe, OKalbl-
BAEMOE TIANHOIL

Jlerko nokazarts, 9To HeodXoAnuas DeIuTnoa BCACLBAWIICTO JAB-
Nennsa paBHEAa janiepuio orrasknsanndA. Jonyernm, mauposep, uro
ofpasnoM NOYBL ABJAAETCH TAUNA, PA3MEOlENBas na Hopiucroil crek-
Aannoil paacTune anuapara, NOKA3aHAOTe HA PHCYRKAX 4.4 uan 5.6,
ManomeTp DOKa3LIBACT, UTO BCACKMIBAHNC 10 JAPYTIYI0 CTOPOHY IJAACTHHB
paBEO § Tak Kaw Mm paccumarpuBacy cayvuail paBHOBECHA, TO JaBje-
HIE MEKAY MHIEJJIaMi INNHE, KOTOPoe CTapacrcs pasieianrh ux,
AOJMKIO0 PABOATHCA ATMOCEPHOMY JAaBJeHNIO, KOTopoe JelicTBYer HA
rANBY ¢ BUCHHED CTOPORLI I cTApaeTeA cOIANBNTL MULENIR, TO eCTh
PHAPOCTATHYECKOE JlaBaeane Medmay Muneanamn (nabnToR JaBacuus
mag armocdepnrin) paegro uyaw. C jipyroil cTOPoHE, TIJPOCTATHULCKOE
HaBJgeHle MeHIy MUIeAdaMH  JODKHo OHMTR BLINE [IABJICHUA BO
4BHeIMHEM) pacTBope (B aTOM caydae BHCIIHES Teldo ¢PacTBopas, cBO-
fGonmoe OT TaAHHL, HAXOJINTCH Kak pai mofl DopueToll cTeKJHHHON
TTACTH HE 011) .

JT0 npeBLIncIRe JABTeHNA pasno P, KoTopoe BCTPOYACTCA B ypap-
peausax ¢ (111,6) o (111,10}, u aror usburok JaBieHuA MoO:KeT GWTH
COXPANCH B cIOyuae HYJACBOTO THJADOCTATHYECKOTO JIABJeHNA B TIUHC
22 CUET NPUJIKEHIA OTCACKHBAIMICTO JABJCHIA § K BHCIIICMY Pact-
Bopy. Ilpnven ato gaBaenne jJodxino DLITh 110 BeMYNHe DaBHO JlaB/je-
HHI0 OTTANKHBAHIA £, JTo NmaMepeHHOe oTcacuiBalolige JaBielue s
aKTHYeCK !l HBJIHETCH AABJACHIEM, KOTOPOE ML HAZDAJY BCACKDAIONOIM
paemennem mouBnl (suclion). Ilockoabky nocaejHAs ceazana ¢ pas-
AeNeHNEM MIIEHA TINHB (TO CCTh ¢ COLCPIRANNCM BIATH B TJHNEG)
TAKKHM ke oDpasoa, Kak n P, KajJa TOpn3oHTAaLHOIT 0CI KOOPInIaT
HA pHCyYOKEe 8 MOKCT PACCMATPUBATHCHA KAK MKala lapjeHnil orrai-
KHBAHHA MEAIY MHICIIAMI I KaK ITKATa BeacwBalomeil ¢uiinr ri-
HHCTON noussl (B 3aBncHMocTH 0T 00CTOATEALCTB). JTO MOMET OLITL
HCTOJIKOBAHO H KAK XapaKTCDPNCTIKA BIaKHOCTH, KOTAA OILIT C yeajl-
KOH MOKAZEIBAeT, UTO YOLJL BOJAL HE COOPOBOMKAACTCA BXO:LJCIIIEM
BO3JyXa B NPOCTPAHCTEO [O].

I'ncrepesnc MomeT HOKA3aTHCH HEBOAMOMKHAM B 1OUBAX, NOjBep-
MKeHHBIX YCAaJlKe, TAK KAk 37cch OTCYTCTBYIT HeobparTuMble CTAINN
YMEHLINEENA BIAMHOCTH NouBk. I'mcTepeamc, o/lHAKO, HMeeT MeCTo
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HEB I'IMHAX, XOTHA B ANTepaType He NPHBOJAT KPHBLe YCaKkn n rHcTepe-
MCA A OJMHOr0 i TOrO e MATepPHNaka, KOTophle TpedywTesa ANA
ofRACHCIINA THCTepesuca na ocuove Teopuu ciaos I'y. llpasgounopoi-
HOC ODBLHCHCHNE JIJIH TAKHX FPYHTOR MOJKHO JIOTEH JHUIL B OINHCATE b=
HOM NOpH/IKEe, HO HC B TOMHLX KOJOMUCCTEEHHM X BbhipPade IiTx. HEllT[}lI—
MO, MAJIOBCPOATHO, UTO MACCH FJIHHL COCTONT HI 0OJLIOTD KOJHYecTRa
NapPALICALHEBIX KPHCTATINYeCKIX ITACTHHOK, KAk 3T0 NpeJnosiaraer-
CH B KOWINMEeCTBCHNLX pacieTax ToopHn [':,n TAK "TO YBean'icHHC
BCACKIBAHIA TOYBLI MOGRET OPUHEHTUPOBATE IJTACTHHKI Tak, qTO0L OHI
sanumaian DoJiee napaIeAbIoe TOJOKCHNe, A TAKKe HpudAMRaTh HX
APYL K APYLY, VMEHLIas Takuy odpaszom noposdHoctTh B Ooasmeii cTe-
NeHM, WeM 2T0 MOH{HO Obli0 661 JIDCTHTHYTH TyTeM ToJabLKO OOJburero
cOMMGIHeHNA  Yike MAPAJIeIbHLMY IUIACTHHOK. ¥ MeHblIIeHHe BCACH-
BAHWA BPAJT A0 BOCCTAHOBHT MePBOHAYANBHYK OpPHEHTAlNo0, TAK TTO
HaMoepoaue rumcrepeinca ﬁ""".il,ET B TAKOM cCJay'lac oTpaykarh cTeleHb
HeoOpaTuMoil  OpPHCeHTAIII,

5, JKBHBAJIENT BCACBIBAHIA NMOYBEHHON BOJBI
H BHEIMHEE TA30BOE TABJIEHHE

Beme B asyx raasax 3 n 4 Gmao mokasado, uTO OpH paccMo-
TPeRAHn BOOPOCA 0 PABHOBECII MOYBEHHONH BOJIK HY;RHO0 BeCTH pedb
0 PASNALC MEHKIY BHEITHHM JlaBJeHNeM BO3JyXa, JcHCTBYIOIUM HA
MOMBEHHYI0 MACCY, M JIABICHICM MOYBCHROI BOJK, KOTOPOe H3MOPACT-
CA MAaHOMCTPOM, MOKAZLIBAIOMIM JlaBICHILe BOjIHOIT cpejasl, HaXo/s-
muucﬂ B paBHoBecHit ¢ moupoil. AGCOTOTHLIC BeIATIHIL olouXx Jae-
Aenmii He umetor ua #ac suaterma. Haopusep, ecau upnbop, noxa-
aanaii wa pucynke 3,4, 0w 06l TOMENEH B BORYXOHCIPORNIACMY 0
KaMepy H JaBJIeHne Bozjyxa s atoil kamepe Ounuto Oul yBeanueHo, To
NARJIeHIEe BOZ/YXA, OKABLIBACMOC HA MOYBEHHY Maccy, o jaBjieHne,
ORABKIBAEMOC 'CPe3 MALOMET) HA TMOUBCHEYI0 BOJAY, BOIPOCIH 0Lt Ha
OMHY M TY ke BeJuuiuy, W pasHuila THX JAaBTenuil ocrajiach Ol
HeHAMEHHO{l, a4 COCTOSHIE PABHOBCCHA COXPAHUIOCH 0bl TPH TOM Ke
cofepimamii mousenmoil prarg. Oxnaro ecan 0w Hsura TEpPMETIIECKN
3AMeTATAHA TOIBKO INOMBEHHAH KaMepa ¥ BOIAYVIIHOe JaBjIcHue HA
MOMBCHHYI MACCY VBOMINBATOCH OLI, TO JaBicuie B KOJeHe MAHOMeT-
pa Takse nosmmasioch On1. [lousennas soja ocrasanach Ou B paBHo-
BeCHU B TOMEHIE BCEr0 HKCHEPHMEHTA Il PAIMINA MeILY JlaBIeHieM
BO3IYXA HA TOUBY I JaBiemiueM notuBeHHOil Bojw Beerja Ouwaa Om
pocToAIHO. |

Jror uponece Oymer, o4eBHjIHO, HJTH IO TeX MOp, NOKA YPOBEHL
BOjikI B OTKPLITOM KoJeHe MamoMeTpa Oymer Ha ypoBHe IOUBEHHOIO
ofipasna B mouBenwoii kamepe. Beacupanomee japaenne Mo4BeHHOI
BOJALI, HBMEpAEMOe OTHOCHTCALHO arTMocdepHoro jasiennd, Oyner
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uoramero nyreM nNpHAOHICHIH ]‘I'Ij.[pﬂETHT]l‘IEGHﬂTD qTapicHnsa, KoJdH-
HeCTBEILIO PALHOTO NepBonatdaisHOMY BeacumBanumo. Ilpw arom noa-
JyHIHOe JEABJCHIE B 30 POBAHEON MOMBCHHOI KaMepe Bo3pacter ma
TY e CAMYID Beanduny, IIa KOTOPYK BO3POCIO FHAPOCTATHYECKOC
fapgeEne. JTo 3EAYOT, UTO cogepikanue piaarn Gyier HenaMeHHLM
HEZABNCHAMO OT TOro, SBJAAETCHA JII BHelIHee JABJISHNE BO3YXa aTrMoc-
fepmuy, 4 DOTBCHHAA BOA HMCeT BeUTUHY DCACHIBAHUA § UIH ke
NaBJCHIC BCACKBAUMNA OTHOCHTEJNLHO armocepHoro japienus Oyjer
]Fﬂ.lﬂ-l“ HY.JIK, a BHellHee JlajJigRile BO3/lyXa NpeBLICKHT ﬂTMﬂE@BFHﬂE
HA BeJUCMIHY, KOJUYMeCTBOHHO pPABHYIO S,

JTa paBHO3EAMHOCTL BHENTHETO JARJIEANA 1T OTCACHIBAIOIEN CHJIk
nodBedHol saarn Gmaa nenoakszorara Pnuapicom n ero corpyimnka-
s (1949) aas meeaeioBANNSA XAPAKTCPHCTHK HOIBCMUON BIAKHOCTH
Mpit OTCACHIBAIOIUX JIABJCHUAX, TPeBHUIAIMUX OAHY artmochepy.
B aTux onpTax HCnoNL30BAJACE HOUBeHHAR KaMepa, naodpuicHAAA Ha
preyake 3,a. B aroii kaMepe rasoBoe japienuc yeeanunnaioch go P,
Opy 3TOM DBoja cBo0OIHO BhITEKANAa “epe3 NOpHCTyW MemOpamy «Ha-
peTpetys armochepromy jasiennio. [Ipi oroym cunramr, 1To novBcHAAA
BA&KHOCTE PABHA TOIl BIAKHOCTH, KOTOpyI mmenxa Ol mouma mpH
oTcacupaomeym gapiaenun P. Puuapac nassasa csoii npnlop naactis-
KoM Jlasjenua Bau aunaparoM ¢ MemOpanoil fapieHus — B COOTBET-
CTEBNH ¢ upiupofoil mopictoil DAacTHHKY, Pasfedalouicii NMOYBEeHHYIO
KaMepy OT KaMephl, KyJa CTeRacT M Ijle HAXOINTCA BOjIA. Ipw pocra=
TOYHO NPOUHOIT KOHCTPYKI anmapara jlapjieAnc MozeT DLTh JoBe-
meno jgo 160 armocdep.

6. BOTOYJIEPARHNBAIOIIAA CIIOCOBHOCTE ITOYB

He CYNICCTBYET MOYB, B KOTOPHX ONOJHOCTERD OTCYTCTBYIOT KOJIOHIH,
Ho, ¢ Apyroii cTopoHL, WeT M TAKAX HOYE, KOTOPLIe NpecTaBisaiu Onl
coDoii OecCTpYKRTYPHOP COCIHHEHAE NapaliellbHBX KPHCTANANYecKnx
ITACTHHOK TANHHCTRX MuHepasos. Hu B 0Jlnoii mouBe XapaKkTepncTnky
BAMAKIOCTH NONLB3A PACCMATPHBATL TOJLKO HaK TIOKalaTelh pacnpe-
AeJICHIA MOp 0 pasMepaM HJM OUEHHBATH ee ANk ¢ TOMKH 3IPCHus
yeajikn nounsl. B rimAncroil nouse, KoTopas nMeeT Pe3ko BeIpaikeH-
OYI0 CTPYKTYPY, CTPYKTYPHRLIE HOPEL MOTYT OLITH A0B0ALHO Goanmmmm,
TaK WTO OHI HOCHOCODHLI ﬁ],'.rl.er VARP:NBATE BOAY NP BCACKIBAIOMEM
JABJIEHNN, KOTOPOE HIlKe JaBJeEnsA, HeoOXoAuMoTo JIA N3BIAcYCHNA
OTITYTHMKIX KOJNYECTB BOJILL 113 TEKCTYPHEIX TMOD arperaros (KOMOYKOB)
npn Bamugun orrankupaEnA e caoe I'y. Taxum ofpazom B camom
Havane yjajiedne BOALI OPORCXONT mojlodmo ToMy, Kak 5To Gripaer
B HeCHKHMAKNNXCA TouBax: MoTepda BO/AL N3 CTPYKTYPHOTO IPOCTpaH-
CTBA NOp CONPOBOH{IAETCA 3aniHeHUEM 3TOTl0 npocTpalcTea Doaly-
xoM. XapaKkTepucTHKa BIAKHOCTI B TOIl ¢TI OTPAKACT PA3MCPHOE

4 JIpons ¢.-%, acMelb
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pacmpefejenne cTPYKTYPHLX mop. Ha pucynke 9 nokazans xapakre-
PHCTHEH BJARHOCTH (IIPH HM3KOM BCACHIBAKOWICM JIABJCHWH) JTHA
cxofHHX ofpasnos mecuaHoil ppaxmuy n ranaucroii. Mu BaguM, 9TO
ofie KpuBhie MMEIOT HOUTH ojnEaKosyIo Gopyy. Yanenne cTpyKTypHOi
Bojiel Oyjier, pasyMeeTcd, BIMATL W HA Y/IaJCHHe TCKCTYPHOH BOJLI,
KOTJIa HACTYIHT M e¢ ouepelb, TAK KaK NyTi mepesmemenns Oyayr
FHAUYNTEeABHO  COKpANlaTheH
5 BEOlY akTuuecKoil naondA-
LU arperaros JApyr or Japy-
ra. Jdror sonpoc Oyper pac-
CcMOTpPCH Jannme B ria-
pe V.

IMpn panspeiimem yBean-
qeHHE OTCACLIBAWNEro daB-
JEHHA Ml  MOGKEM JIOCTHYDL
TARKOH CTANN BLICYUIHBAHIA
[ANHL, KOrJa HeBO3IMOMKHO
~—— byner jpaabHeiilee cOmne-
pue wactuiy. Ecam Om Bee
JacTHI[H TNPEJACTABIAIN CO-
Goil MI0CKHe IIACTHHKM, TOr-
Aa sorgo OB TOKa3aThCH,

.
S
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Cofgpxcanue Sagey,
8 APOREHINAZ O UETUNNOED 0088 a
$

i 9T0 Ha 9Toil cTajnu (puanve-
CKOro KOHTAKTA HH B KOeM
cJAV1ae HeBO3MOMHO 1A LHell-

— - mee yiazenne sogs. B peii-
I - CTBUTEALHOCTH ke OJaroja-
Beacwbarjee dabeewis P pasaHTHOil npueu'ra[;mt
8 crr Bodgnoze crmanda

JACTHI] B HEKOTOPLIX CJAYy9aaX
Pie. 9. XapagrepieTHEN BAQKBOCTH! B NOPOIHOM TNOpPOCTpPaHCTBE

a4 — JIOH e, COoTOoRMEro HE "ACTHI), Dhiije- I
NEHHAY Me 0% ARYMA CHTAMPD C ARefikasic | m ﬁ}'ﬂﬂT‘ E[U;E H&IﬂﬂHThﬂﬂ B[}‘:I&
2 MM: 6 — AR ragns, cocrommeft sa wacrann 0 JAJLDHEHIIee OTCACHIBAHME
TAKHX e PasMepon, Bom OyJer CHOBA CONpO-

BOMJIATLCH BXOGECONCM BO3-
ayxa. Iloamoe oTCyTCTBHE HempepHIBHOCTH MEHLY CTajueil y/iajieHus
BOJII TPHM COOTBETCTBYIOMER ycajke W cTajinell VIAJEHHA BOJL,
ocymectsagemoii Oea ycajlkim, TOKAZAHO HA NOpHMEpe KAOMNMHHTA
(puc. 10), rae usofpwKensl KpUBasg YCajKm H XapaKTepHCTHRA BJIax-
HOCTH J1A npeguaymeii craguu. PasHopojHbie KOJLIOMIH, KOTOPLIe
oOBIKHOBEHHO BXOAAT B COCTAB MO0YBL, 0DecHeTUBAIOT MOCTEINECHHLIN
nepexofl Meday JABYMHA CTA[HAMI,

Haroil Ol MeXanusM yepmRuBadid BOJIL HH npeobiajiai, ocTaer-
CA HECOMHEHHHIM TOT (AKT, 4T0 COfeP/HAHNe BIATH ABIACTCA (yHK-
WHeH  OTCACKBAWINETrD JIABJEHHA, W ECAH W3BECTHO OTCACKBAaMIIee
JaBieHUe, TO MoKeT OWTL OompefedcHo W cojiep:kamne Biaarn. [Ipm
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HEKOTOLIX {}ﬁ[‘TUHTL‘El BRCTHAX BCACLIBAIOMICC JIaBJenNne B noviipe B noJgc-
BRIX YOOTORNAX ONPCACHACTCH YPOBHEM IPYUTOBMX Bojl. JepRATO BO/ik
HaxonTeH B NMOYBCE Ha ToM ypobHe, Ile rijipoerTarniec Ko JlaBiaeHino
pﬂﬂ-ﬂll nyam, o 9¢M CBiACTCALCTRYET TOT EI}II.I-ZT, UTO D0la B KOJOL0
VOTAHNABINBACTCH nMCiio na otosm yposne. (hewjla caelyer, 4To eca
COCTOAHNS RIBHOBSCHH JI0CTHIHYTO, TO OTCACKIBAMIIEAH CHJTA IHa Ao
BRICOTC /i HajJl 3epKAIoM

FPYHTOBOI BOJAL TOYHO Hi- OmcaceiBaniuyee Gabrenie8 dufcn®
MepsieTesl  nanopos i moco- 1x10% P L

AeprRalie BIarm opn Takoi
BHICOTE COOTHETCTBYET BeJil- \

2

ypie . Ilpodwan saaxno-
crir (To ¢ccTL rpapui cojep-
JRANNS BOjIL A pasuoil ray-
fupe mouB) SABAACTCA B Ta-
KX VeI0BHAX oToDpamenney
XAPAKTOPNCTHER BJAaKHOCTH,
N CCJl 9Ta XapaKTepucTHRA
NOJIBePIKena rHeTepesicy, To
pocani Dyer gabinojarn-
cA W Y Npouaa ypaBuoBe-
mennoi paaskmocti. B opnpo-
ae npoduian ypaBHoBelicHHOI
BAANOCTI BCTPOTACTCH [He)L- Pue. 10, Xapaktepueringn wasuoctn (o)
KO BCAGACTBHE OLICTPOro - i Kpouas yeaukn odpasua saoausa (6).
MEHEHIH HOI0/IL, HO Ol ABIH-

eTea yiolHol TOYRo oTopae-

JeHNSA NpH JaAnLHeHmeM o0C VKO ¢HeycTauopuBiunxcsas upoduieii.

HooyeruM, 4To BAAXHOCTL TOYBLL Xapaktepnayerca rpadmrom
HA PUCYHEE D, TJlg ME BIJIM, 4TO 3HAYHTCALNAH BeANUIEA BCACLBa-
HUA JIOJGRHA  JIOCTHTATLCA, Npe:kae TeM OyIeT yiajdedo uiz movBul
AHAMUTEJALHOE KoJandecTBo Bojk (JlaabHeilnee oTHoCuTedLHO Hedoin-
MOoe yEeANYeHNe BCACLIBANUA BLIZWBACT JAMCTHOC VMCHLITICHUC HAChi-
HEeHNA).

B srom cnygae npofuas BramuocT GyjoT XapakTepu3oBaTLes
JOHON SHAYNTEILHON TOJMUNL, PacioloHennoil naj noBepxHOCT Lo
rpyaToRuX nod. llousa sGanan aroil nosepxuoeTn GyIeT SHATHTEALIO
HACLIMEHA, JAa:e HAXOIHCL 1WO) JICHCTBUCM OTCACLIRAIIIA.
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7. HEKOTOPBIE KOHCTAHTDLI NOYMBEHHON BJIAKHOCTI

Hanian moupa nmeer Goaniioe KodnvecTso crajnil yBIascmoennn
HJAW BLICLIXAHWA, I'pafduinl KOTOPLX TPYAHO ONpe/eJnTh B matTemari-
HeCKHUX TepMHOax, HO KOTOLIC I.'JI:I::{,'!IE[:II‘II-I_H M HYT GHJJ,I;ILIHE HpPARTHIEC-

,.-il
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DHIANYECKHE OQCHOBLI APEHHI*ODBAINI

Koe apavcHne. bBrIo  yeTamoRIeno HecKoJdbKO TAKHX KOHCTaHT
MoOYBenNnoil BAAKHOCTH. YKMLeM JIBC 03 HOX, KOTOPLE RACAYHAN-
BAIOT TOrO, 9TODL 3amATDh UOCTOAIHCGE MECTO B APCeHAIe TeXHO0JI0-
FILL HBVHeHIA HOYMELL. JTI B¢ KOHCTAHTH: Kooadduunent sapaga-
WA 0 OoJeBag BIAroeMEocTL. Eemam comcpikanue noMBeHHoll BOSL
Hike Koadupnenra sapagani,
\ pacremua  mHa 9Toit nouse odA-
\ JATEJLHO JIARAOYT, eciln  BIadk-
L% HOCTE IOMBLL  He  JOBEICHTCH.
s fofenzsacme nove | 1LOACBAL BJAALOEMKOCTH B IINPO-
e B | KOM CMEICJIE 9TOrO CJoBA — 3TO
\ HAUMEHBUIAS BAAKHOCTE, 0 KOTO-
poil I0UBA MOKeT OhITh JOBEICHA
\ TLKO 34 cUeT jipennposaana’ sa
L% Kiakoii-1o gedoA b0l HPOMEesRYTOR
% g BpeMeHn  (MOPAIKA  HECKOJBKHX
. Anen). Hanpnaep, ecnam cyxyio
N\ Yoofens Sodu ACMITH0 3AJUTL BOJOMH, TO JOBOJALHO
=—| Oncrpo OyaeT yBeNHNBaATBCA CIOT
MOMBLI, HACKMIENNoIl BOZ0Il, W
MOCaIe vIAJdennsa Bodbl ¢ HoBepx-
HOCTIE  [MOYBH B [HepBOe BpPeMA
HPOHUKHOBEOHIC POITA BOJLI BHI3
OyIeT MpOMCXOAUTL € 3AMCTHOI
cKopocThin. Bojlans nepeoravaib-
Hpodens dodss (£-€ posoveenug) HO HACHITCHIOrD BOPXHETD CJO0A
COTepocane Srasck 8 ROYEE —w NOIBEL OYACT 1HepepacnpeIediTh-
. ' CH, NPOJBUIANCH B HuAnne Dosee
Puc. 11. Mpoduan mowpenuoii  paas- CYXOe CTON NOYBLL. DTO MBHIKO-
HOCTI '[IEIIH- FLEEL HE LR TR }’I'II"II'IIII'[ (VML i i = Fod L 4
g — l-¢ noaoaHoHie (Gomee  patHig e CTAaHoBUICH BCKOpe MeHee dia-
T ¢ OO (G010 NeTHRM, [0 Mepe T0r0 KaK ponr
Mynsrupaue aunnn poxaaunaior npo-  BOAbl DYJIET ONYCKATRCA U Bepx-
i paspopecna, KOTopee uvean ou HILCTO0MH DOMBLL OY1eT CTAHOBUTh-
MECTO B ToM vayvae, ecal O aTo n0a- o MeHee saaskHeM. Harkomen aro
RO VCAOBINH. JBIDKeHIe CTAIOBITCA oIBa OHLy-
toMus. CoXepikanmue saarm  #oa
ITOI TN M ABIATCA moJdepoil Baaroemiocrsio. Eean neproma-
YaJbHAM BRCOTA YPOBHA B0 TAKOBA, YTO TOBCPXOOCTHRIIT CJ04
MOMBLL HAXOMTCH B COCTOMINNT, OJIHM3KOM K HACLUeHn (GM. MoJo-
smemme 1 ma pue. 11), uarvor yposenn Oyjier ciiibHO CHIGReH, HATIPIIMEp,
apena;ieM, TO Boja OyAeT OTTeKATL Ha HOBLIT YpoBneHb, a mpodu.in
BAAKAOCTH Oy/IeT CTPeMUTLCA K MOBOMY BHAY paBHonecHd, MOKAZaH-

e 1ETaNe)
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I liea PAIINYND, ecTeCcTRONHOT: LI MeKYCCTRCHIO I I,[?I,'H"l'lr HAGOTEA B nNay
CROMIHOE CTOKANMTE ATPABUTAIAONIIOHS BOJid B0 jLuﬁ::T].llil:H LI ’I‘HHil.’H.':-TIil'_L-
Hpum., ped,
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HOMY NYBETHPHOH JMuHNell,— nojoxeHne 2 HA pucynke 11 (8 coor-
BeTCTBHN ¢ HPHHOMDAME, NIJTOMEHHRMH B riane a).

Ilo nprunpam, nanoxicnuuy o pasgene 111, 2, cuxenne samkoo-
CTH BHALIBACT MNOBLIINCHANE CONPOTHBICHMA HOUBLI JBIGCHUK BOJb,
g B JIeliCTBNTEALHOCTH Mepe3d Kakoe-To Bpema npoduil BIAKHOCTH
DPHANMACT B, NOKa3aHHLii cniaomHON Jumieli na pucyske 11
(2-¢ nonoskenuc). llpn atom gakTnveckas BpaaniocTs nOUBLL Oy/LeT
MCHBINE BAAXKHOCTH, XapakTepnsyomeil JaHHYID Houny. JTa Baam-
HOCTL M fIBAACTCH NOJIeBoil BAAT0EMKOCTLI0 B JIalHLIX YCJAOBHAX.
Moao DpenodoisuThL, ¥TO, OOCKoJBKY o0a ONMCAHABIX CJOYy4aH
EMEI0OT YCJIOBHA BEChMA Pasjndunic, MOJACBad BJIAI0eMKOCTL OHOI
H Toil e NOTBLL MOMET 3aMeTHO PAsANTLCH B JABICHMOCTH OT YCo-
BHil Apenazia, Ho QaKTHTICCKI ITH PasIniunA OKa3LIBAIOTCA YARBUTEN b=
wo maan. HeamauutenpHoeTh 9Toil PASHINL N NO3BOJAAET CUNTATh
MOJeBOH BJAATOEMKOCTLI0 TAKOE COJlepsaniue BJArdM B movBe, KoTopoe
ABJNACTCA 4NOCTOSHHOIY XapakTepuceTnkoil jannoil mousm!.

OnuTu no onpejiclicHND BAGKHOCTH 3aBAJANNA N HoJeBOH BIATO-
eMKOCTH MeTOJaMI, OCHOBAHHEIMI HA HeNoCPejcT BCINoM onpe/ieieHinn
BTHX BeJMUNEH, TPYAGeMEM 11 TpeOyior mMuoro spememn. I{pome Toro,
B HCKOTOPHX VCJIOBHAX OHH MOryT OmTh WHOT/A HEoCyecThuMLIMI,
Ilostomy smpauuTenbnoe BHUMamne ObJIO YAENCHO OTLICKAHMIO KOCHEH-
HEIX MOTO/I0B, OCHOBAHOLIX Ha NCHOJALIOBANNN BCACLIBAIONICIO jlaBlie-
EHA NOYBEHHOI BO/L, KOTOpOe HAXOZNTCA OMWMTHEM nyTem®. l{oad-
gumuenT sapAjaHuUA OUpe/leJACTCA ¢ JOCTATOMHOH TOYHOCTLIO INpH
orcacnBaomenm aasaemnu okoxo 15 armoedep (Croduan, 1935; Cro-
duan n Boreawro ga Kocra, 1935; Boreasro pa Hocra, 1935; Puagapc
n Yupep, 1943). lloaesasn BaaroeMKEoOCTh MEHEC METKO XapaKkTepuayer-
¢A BEeJHYMHOII BCcacHBAHMH NOUBCHHOH BAATM W B JeilCTBHTEILUOCTH
ABJAETCH TAKHM IOHATHEM, KOTOpOe He NO/UIAeTCH TOYHOMY oupejc-
neEnio. Tem mHe menee Hoanman (1947) pexomenayer BcacmBaloniee
Nasnenne, pasmoe /3 armocepn, HENOAL30OBATL IJAA oOpedefiennd
NOJeR0il BJAATOCMKOCTHI ¢ TOUHOCTLIO, KOTOPYH JIONYCKACT caMo aTo
NOHATHC. JKBHBAJEHT BI&MHOCTH MOMeT TaKiKe HWCNOJIb30BATLUH
B Ka4ecTBe Mepsl H0JeBoil BIaroeMKocTH. JToT sKBUBAJeAT ABAACTCH
CPeAHel BJAAMKHOCTLIO No4Benporo obpasma toammaoin 1,6 em, ocy-
mengoro B memrpndyre, numelomeii nenrpodesknoe yeropemue 1000 g
(mpu ycaoBuu, 94T0 YPoBCHL BOAL HaXojutTcA y ocuopanns olpasia).
Papenctpo sTHX ABYX BAaMmHOCTEI, OOpeIedCANMX PasAnuHLIME Ty TA-
MHI, A0Ka3aHo B smoupniucckn. Hyeerca cooTBeTeTBie MOEAY Pesyib-

1 Vrsepupenne CUPABE/INBO TOABKO AAA TAYOOKNX FPYHTOBHX BOJL.—
Hpus., ped.

? QGupurte paGoTu mo anTPOUYTOMY F1eCh BOUPOCY MPOBEJCHEL OTETECTHEN-
HEIME yueHuMi A, @, JleGegenuy, C.H. [loarop umunMuornmn jpy-
THMH; NX pesyAsTaTH obobnient p yiKe ymoMmna dueiica Monorpadm A, A, Pojge.—
Opum. ped.
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Taramu, mnojayieHEHEbMH lHoapmanmom, m peayasratamm Pruapjca
H Yupepa (1943), xortopme nmokasaju, 4TO PKBHBAJCHT BJIAHHOCTH
JIOCTHTaeTcA mpH OTCACLIBalmel cuxe, pasaoii /3 armocdepm aas
JerKux mous | !/, armMocdepsl 1A TAMKEILX [MOYB.

8. BCACBIBAIOMEE JIABJIEHHE [I0YBEHHON
BOJIBI M MEXAHHYECKUE CBOWCTBA TOYBBI

Ecan x nouse npugk/aaj{siBaeTcs HATPY3KA, KOTOPaA MOCTOAHHO YBeH-
YHBAGTCH, TO JIOCTHTACTCA TAKOC NoJoikeHHe, Korja olpaaeln movuBEl
paapymaercda. JTo paspymieHHe MOyKeT NPOHCXOJUTE JBYMI IIyTHMIM.
Bo-nepprix, ecam mousa MCOKTHBAET PACTATHBAKIICEe YCHIHe, OHA
MOKeT DHTE paspymeHa Mof AeiicTBIeM 3TOT0 PACTAMKEHIA, W NOJAYYa0-
MHeCA IPH HTOM jiBa «KYCKa» NOMBH OTOIIYT OJIUH OT APYroro.
Bo-sropnix, ecin 1mouBa HCOMTHBACT YCHANE CABHIa, 0HA MOKeT OBITH
paspyuieHa Ha KycKn (Ha 9acTu), cKoAL3Amue JApyr mo apyry. Jra
HATPy3Ka MO:KeT OHTH NPMIOMEHA K I04Be B BH/E C/KAMAIONCro WiH
CPe3LBAKIIEro YCHIINA.

Mpr me crasuym 3ech CBOCIH LeALI0 MPOBECTIL AHAJNINS, KaK IIPOACXO-
JIAT paspyureHMe MOYBL HA NPAKTHKE, HAUpHMED B CIydae oOYeHb
Goawimoro rpysa Ha MOBOZKAX HJN Toj AeiicTBueM nowsoolpalaTmsario-
ox  opyimii. ¥eTamobup, 4TO MeXaHMIECKMMH CBOICTBAMH, KOTO-
pEle mac ceii9ac MHTepecyloT, ABIAIOTCA CPe3alImie i pPacTATHBAI-
e CHJBL, MBI oDCyUM Bompoc, KaKuMm o0pasoM colep:KaHue BJIaru
H OTCACHIBAKINAA CHJA MOYBEHHON BOMK BJANSIOT HA 3TH CHJBL

Econ ofpasen mouss NpovHo yJAep/KNBAeTCA HA CBOCM OCHOBAHHH
H K HeMy NpHJ0eHa CHJa, KOTopas crapaercsa paspywuth obpasen
nyTtem cABura pepxmeill "acta o0pasia oTHOCHTENBHO HIKHEH, TO
oDHAPYIKHM, UTO HTA CHIA YBEIHYABAETCA IO Mepe POCTA BePTHKAIL-
HOH Harpysku, NpH:KEMapleil BepXHOK0 TacTL obpasna mnoussl
K HIARHEeI. i

JCKH3 yeTpoiicTBa, B KOTOPOM OCYINECTRIACTCH TAKOO PaspyuieHne
ofipasua mouBkl, MOKa3aH Ha pucynke 12. 3aBncumocTs Mesjly cmaa-
MU CIBHTa T M GrAMaomeir cunoii N nokasana Ha pucynke 13, Xora
Kpuprie HA preyHKe 13 0ORMHO He ABJIANTCA NPAMBIME JINHUAMM, NX,
KAaK NpPaBijio, YCI0BHO CUATAT mpaAMeiMi. J[aa cyxoro necka KpaBas
NPOXOUT Tepes HAYAJ0 KoopuHaT (KpuBas a HA pucynke 13), B 10
BpeMA KAk ¥ T/OIH MMEeT MeCTO 3aMeTHaf cHIa cABHTA ¢ (cueniaenne)
paske mpu Harpyaxke N, pasmoii nydo (kpupas 6). ¥roa ¢ HarJIoHA
KpuBoili HasmBaeTrca yriaom BEyTpenHero Tpeaus. Ecam ma mepxmwio
qacTh HouseHHoro GJaora jleilicTeyer marpyska Ly, B To BpeMA Kag
BEPTHKAJbHLIC CTCHKN C/KATH jlapiaenneM Lo, KAk N0KasaHo HA PHCYH-
ke 14, To moyHO BMOpaTh WIocKoCTH, O6pasyomy0 Yyrox o ¢ BepTH-
KaapHOIl MIOCKOCTHIO, H PA3NOKATE KAKIYIO W3 YKA3AHALIX HATPY30K



CTATHUECKOE PABHOBECHE IIOYIBEHHOH BOJLLI a0

Ha JBe COCTABIAINe, ACHCTEYIOLLHE BIOAL ATOI IJIOCIKOCTH it IeprIes-
ANKYJApHO K Heil, [, pasdomknrca na Lixy n Ly, Toimo tak

suwe L. pasnoxuates oa Ly y u Loy,

Ecan marpyasxa Ly Oyaer mo-
CTOAHIO BO3DACTATL, TO CHJLI
cABura, AeHcTBVIONIC B HEKOTO-

N

FADEROCTIS DI DYLENGR
novdennose e8parya

o
| —r—d

Pune. 12. [Jeiicteme cuisl cpeaa T

Af

Prc. 13. SapuciaocTs SR Cpesd

B cRnManmero yenmua N, Meraaamue- 0T HOPMaJILIOI UALpY3KA:
CRAA 1inpﬂﬁt~m+ B HﬂTﬂpnl"'l maxoaire s a — NEEoK; 0 — m:lﬂlzal. COILE P HT A A uml:ll:
{lﬁpﬂ.ﬁﬂll, MOMBRL, 32T pIXOBALTA TACTON wy; % — yroa RHYTPeNuero  TReUHAd;

IMT pHXOBKOIL.

e CILE TTJTEH .

PHIX THIOCKOCTAX, PA3PYmAT MouBermHmnii 070K, THIOBKE HETEITANTA
(mampumep, Tepuarn, 1943) mokaswBalor, ¥To MIOCKOCTL, BJO0Ib KO-

TOPOIl MPORCXOAT paspylueHne mot-
BeHHOro 0M0Ka, onpeaeIAeTeA YoM

ML P
a=F—% ., (LL11)

w sBeauuuna Ly Oyxer Torja pasma
— i ¢
Ly=2c1g <T+‘_;‘.)+
—]uLatg“(f—I -}%) . (II1,12)

Horma cuxa L, MeHser Hampap-
JeHne, BELACHEHNEe BHAOB paspynie-
HIA yeaoxaAercA. Pazpyienue moq-
BCHHOTO OJOKA MOJKET WPOMCXOAHTE
nyTeM CKOJbLMCHHA BepXHeil TacTu
f0Ka OTHOCMTEIBHO HHM{HEl BBepx
0 BJoAL MIACKOCTH, obOpasyromei
VIO G JTO MOMKET TMPONAOITTH Jake
B TOM cayuae, ecau L, Oyjer parHa
HYJH0, O9TH [BA pasiuvHBX CIydad
PRIPYMICHAA IOKA3AHH Ha pPHCYH-
ke 15, a u 6. Hrorma momxer

Ly

ul

Puc. 14. Cxesma paapylmenus wod-
BEEHOIT KOJOHKN Doj AeleTEnes ci
Ly B L.

OKa3aTnCf, ‘ITO PAaspymenine IPOMCXOAHT Ioj JeilcTBUeM pasphi-

Ba, HO IOpH HAJIHYHNH cCBOra B

HECKOJABRKHX pPasiuvHLX INIO-
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CKOCTAX, pACHOJOKEHHHX moj yraom ¢ (Kak TOKasago HA pH-
cyrke 13, &).

Harpyaxa L., KoTopyo M BuguM Ha pucyHKe 14 m B ypapHeHRH
(ITI, 12), mosker OnThL NMpuIoHeHa K ofpasny mMOCPEACTBOM CO3J|AHHA
napaenusa P rasa B 3akpeToil Kamepe (mampumep, B anmapare ¢ mia-
CTHHOIl jJaBieHus). ANOapaTtu, B KOTOPWX MOKeT OHTL IpHJIOKeHA
AOMOMEATeALEO pas3pylualoniad Harpyaka Ly, Ha3uBalOTCA annaparaMH
tpexocesoro cikatua'. [Tousennsie obpasner B Taknx anoaparax o0LrT-
HO aakmouaoTed B THOKYD 000d0MRY, HO 3/1eCh ME MOMKEM LpeJiIoio-
JHTL, 9T0 Taraa ofoaouka orcyrereyer. Ilpegmonoxkum, uro moYBa

br br k7

2 AAARA

a & .

Puc, 15. Boamoniame cmocofu paspymremms ofpasua mog peficTomesm pacTari-
Baomeii Harpyaxa '

4 — CpeaBanme NoYEeHHore 00pasna no LIGCKOCTH, CoCTARMMOmed ¢ BEPTHRAALIO YTOT O
6 — paspymenne 0Opn paspupe olpasia; ¢ — paspue UpH cpesuwBanmn ofpasga 0o
HECKONBKHM INIOCKOCTAM , HAKAONENHKNM H BCPTHHANN Iox yraoM Q.

0CTACTCA HACHLIIIEHHOI, TO eCTh NPHIATAEMOTO JABIeHNA HeJlOCTATOTHO
IAA 4BHTECHeHUA®» BOJALI B3 nop. B stom cayuae marpyska L. mame-
pHeTCA NpHJAo;KeHHLIM JaBieHuem rasa. Ecnm Bosfyx mof fasjeHHeM
BXO/(HT B IpPOCTPAHCTRBO IOP, TO OH OKASLIBACT [aBICHME JUIIL HA
NOBEPXHOCTH OTjlelBHBIX YACTHI IOUBLI, HE CHMMAA BCI MAcCy IOYBEL
B nexoM. Japaenne P, KoTopoe ofecneunbaer HArpyary Lo B ypasne-
mum (111,12), B aTHX ycnoBuAX ABJAAETCHA JONONHEHHEM K PaspyIlai0-
meii Barpyake L, u ypasnermue (III,12) mpuoGperaer Buj

Li+P=2wg(f+3)+Pwe(F+5). (IL13).

Mz dopuynel merxko BujleTs, 9T0 IPH YBeXmdeHun P jlod:kHEa yBeIi-
YHBATHCA W paspymamnmas Harpyaka L. Hak yae rosopuaocs B pas-
aeae I11,5, rTaroit e oaddextr MOMHO DOXYIHTL, NO/IEP:HHBAA
armMocdepHOe MABIEHHE TOALKO BOKPYT HO0YBE M IOBBILASA OTCACLIBAIO-
My cHiay mouBeHHOi Bogm fo P. Harpyska BHa moBepXHoCTh HOUBEH-
Horo obpasma B ypasuesmm (I11,13) me memserca mo Tex mop, moxa

1 B CCCP OpHHAT Takmxe TepMun sctabmnoMerpe.— Ilpum. ped.
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HOJCTNTHEACMMT TOMBCHIAH BAAKHOCTE 0CTACTeH HenayenHoil. Pasno-
FHAYHOCTL BHCUIUCIO JABJCHNA I BCACLI BAKIESro janJcHIin NOYBEeHHOIE
BOALI G 9Toil Toukyu apeHus Owmaa uoareep:jena Yaiiaacom (1950)
aRCHOEPNMEHTAJLHO Ha Oockel,

Hepesod J. 10. Mopeino u E, I'. Hemposa

IV. 3AKOHBI JIBMGREIIN NOYBEIIHOI BOJIBI
1. PA3LOCTD NMOTEHDHATOB

IKak mu yse ormernynn B pasf. 1l (rn. 1), ma mousenmyio BoAy B pai-
JMYEBIX HANPABJCHHAX JleficTBYlOT cHiW paauworo poga. B rpapax
3—5 Ml paccMOTpeNi YCJAOBHA, NP KOTOPBIX 3TH CHJAK KOMICHCH-
PYIOT JPYT JApyra U INOUBCHHAH BOAA HAXOINTCHA B PABHOBECHM.
B caeayiomux pasgenax MLl 0GR
PACCMOTPETh YCAOBUA CYMECTBOBA-
HUA onpefefeHHON pasHoJeicTEY10-
meit CHJALl, KOTOpPasg BLIZLIBAET JABH-
HEHI S BOILI. ILT.[H ATora T]ﬂﬂﬂu"l-lﬂT]'lf[M
Gomee mogpolHN COCTOAHUSM CTATHYE - -
CKOT'0 PARHOBECHH,

Hax nokasano ma pucyuxe 16,
pasHOMeiicTBYIOmMEd cun Fy, Fa, Fy...
F..F_  asanerca cuia fl, KoTopas
HAXOJUTCH NYTeM CIOKEHIST COCTaR- G
JHIDIINNE B COOTHETCTENL C 3aKOHOM Pre. 16, Hﬂﬂﬁ]'h'];ﬁmlll& CTE, TOfC-
CI0MHEeHNA BeKTOPOB. JT0 HE OYeHE Hmemee obycnosjennsii M go-
yao0Ho, TaK Kak Tpeldyerca Npomz-  Teniual.

BOJIMTE TEOMETpHYecKoe HOCTpoe-

HEE, OJHAKD FI‘-’.EEHIIHQC EE[TP}’IIHDH[IE MOFHD FU'[’I!H.H]'ITJ: I[j"THﬂ-I
BBEMCHNA NOHATHA CHAJHAPHOI Belaudunn DOTCHOHaNTa, COCTABJIAN-
mue H-I}Tl]-]'!-[:l"l] CF}IMHPFH}TL:H iy IARORY ﬂéll’ﬂﬁi?&ll'—]ﬁﬂﬁﬂl"‘ﬂ CIOhe-
B, MMewTea pasamuponie oyt onpejeferis yHEIui noTeHnnana,
BEIIOYAf CI0jla I CKOPOCTHOIl NOTeHINAN EAaccuTeckoil THpoAnmami-
k. Iloatomy BmGop sToro ompejeienis OyjeT 3aBuceTh oT yiuobcTea
H CHCTHGUICCK Ol TPUToAHOCTIL €ro /IS PeIeHIU TeX npodaem, KoTo-

L Aprop paccMatpupacT wsoupo- yapomenno, CorpeMeHmne 17PeTCTaRIeHHH
O OPHPORE CARNTAIINX MWan paseHitig 8 PeAThINX MOMBOIPYRTAN, @ Takiie O00-
caEne NadopaToOpHMX B OOAJCeBWX cnocoO0B ONPELeaenH TeoTeXxHITecknX Koli-
crant mMoxno Haiimn B padotax: I 1L M a ¢ oo 8. UcHOBI MeXannmku rpyuros.
ﬂBT{]'Iparu:ur;,riaT, M., 1961; A, I.Py6uumreil 5. I'pyororexemiie. Ocuona-
A o pyvipament. CXIT, 41961; 11, . Y e p k a ¢ 0 8. Mexaunueckne cpoiicTea
TPYHETOBKY OcHobaHl, AstoTpapcusgar, M., 1938. — Hpuw. ped,
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PEIé MLl HAMEPEHB! paccMoTpeTh. H ToMy ke Hac Beerjla MHETEpeCcyIOT
He abcoJ0THLE AHAYEHNA NOTeHIMAJA, 4 PASHOCTH MOTCHIMATOB MeH:-
ay oupepeneHunmu Toukamu. aa mamux uemseit ypobuo onpejeants
PA3HOCTEL NOTEHUNANOB CaeAyiomumM obpazom: norepnuan B touke 5
na pucynre 16 0 o 1 b m e, uem B ToTke A HA BeJAMUMHY , IKBHBA-
JeHTHYI0 paboTe, KoTopas Jo/kHa OWTL B R MO J He H a ejlHAnmeil
KOMHYECTBA BOJL NPOTHE CHJ, J@icTEYWNNX HA Hee B TedcHHE
npolecca ee JiBlzeHEua oT Toukn A K touke B. Eannnmeii woman-
gecTBa BOJIBI Mo3keT OuTL egunnna macew (Puuapae, 1928) nan eannan-
na obsema (Yaiane, 1943); epnnerBennniM, JOTHYCCKH BLITCKAIOIMM
OTJNINEM TIEPBOTO 1 BToporo oboanadennii ABAALTCA TO, YTO TOTEH-
A, naMepernLit Bo BTopoM cayvae, PABeH MOTCHI[HANTY, H3MepeHHO-
My B [IEpBOM CAyYae, YMHOKCHHOMY Ha IJIOTHOCTL KNJKOCTI.

Ha pueyake 16 mur sumum, 4To npn nepeBiKeHnn eI KOJIH-
YeCTBA BOJALI HA oTpe3ok § (ro ecrn or A k B), obpasywmpil yroa
¢ cuaoit Fy, pafora, BENOJFHCHAAA MPOTHE 2TOIl COCTABAAIOMEN CHJIGI,
pasHa sF; cos 1, mooromy

r'=n

¢=—s X Frcosr. (IV,1)

=1

Mz sroro Bupaskenus caenyer, 4o obIuil MOTeHIMA ABIAeTca anrel-

pamveckoil cymyoii cocrasagonnx norennuana. lusa papmogeiicreyio-
meit B uMeem

p = — sk coslD, (IV,2)

e 0 — yronm meaxay AB u R.

OrpunareJibHele 3HAKH NOKA3LBAIOT, YTO HOPH JIBIKCHHH IPOTUD
CHJIBI (14:,. i 0 B HEKOTOPLIX CAYTAAX MOKET NPEeBLIIATE ?) pabora
coBepiiacTcA MPOTHE CHIB N oupefleiddeMoe 3HAYeCHHe ¢ ABIAAETCA
NOMOMNTELHLIM, B TO BPEMH Kak NpH COBMAJCHUH HaIpPABICHH

] 4
CHJIL ¢ HAIPARJIEHHEM JBIDKCHUSA (1[: HIH B < -2—) OOTeHIUAT ¢

AsnAercA orpunarensasiM. Mo pugum ma ypasmenna (1V,2), uro
OTHOINEHITG IPHPAINECHIA HOTeHINAJA K MPOIJIeHHOMY pPACCTOARHID
ABISETCHA MAKCHMAJXBHEIM, KOrJla f§ pasmo 7T, U JAJA TAKOro ciaydas
MEL HMEeM

lﬂl:(r)mn: ’ (1V,3)

JTo ypasHeAne JeiicTBATeABHO /A caydas, Korjga A umeer nocro-
AHHOE 3HAYeHAe HA OTpeaKke omyTHMOI Janeasl. Ecan cuia nsmenner-
¢, TO 3TOT BEIBOJ CJAejlyeT NPUMCIAThE OrPAaHNYCHHO A HeloJLIIOro
2JIEMEHTA TIYTH df, HA NPOTSACHIH KOTOPOro MOKHO CUNTATD,YTO
paBHoACHCTBYIOMAaA 2 nMeer HOCTOAHHOR 3HAMEHNE, COOTBETCTBYIOINEe
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MECTOHAXO#ICHNID ATOTO AJEMERTH, W NpHpameHne NoTcHOuana dg
Oyjer ceazano ¢ [ n ds ypaBHeHnEM

|R|= 2%

d¥max

(IV,4)

Vpasuenue (IV,4) mnosroaser oupeiesnTh panHojieiicTByIMYo
iy B aodoil TodKe JAnHoro Tejda, ocJH UMeeTCd cnocol waMepeHus
obmero noremnana i aoboll Bmbpannoi Touke. Mo MoiieM H3MepUTE
MOTEUNEAT B HeCKOJILKIIX TOTKAX COOTBOTCTRY IOILEIT MOJIeMT, HanpiMep
HA nepeceverny naockocteii x =0, 1, ... ¢ naocKoCTAMU =0, 1, 2, ...
m mrxockoetamn = =0, 1, 2... (z, v,
H 2 — NPAMOVIOIBILIC JeKAPTOBE
koopynaari). llyresm nHTepnoaammn
MLl MOKCM 3ATCM Hailtn reoserpu-
YecKHe MecTa TOYeK, B KOTOPHX ¢
HMECT NMOCTOHHITOX Hl:nlﬁllé‘lHHﬂE dHaA-
qepHe. JITH TOUKM GyAyT JderKaTh Ha
NOBEPXHOCTH, HAIBIDBACMOI JKBHIIO-
TeHIMAALHOI moBepXHocTLI0. TaKiy
OyTeM ME! MOYREM HAHTH NOBepXHO-
ctHE ¢ =0, g =1, ¢ =2 u 1.1

Takue HoBepXHOCTH TPYAHO Hzolpa-
AATL Ha NJIOCHKOCTH, HO Ha -
cyake 17 noxasamo ceqeHHEe, NpPO-
BUJICHHOC Hepe3d HeCcKOABKO THIoTe-
THIECKHX DKBHOOTEHIWAIRHLIX I10-

Puc. 17. Ha

pHCyiiKe  NoKud-
0 HECKOALKO  SKBIIOTemuan e,
M QGCHOBOMIH KOTOPEX MOTYT OBITE
HOAYHenn CuaonLe s, N o— pa-
npasaenie panuodeicTayomeii cu-
AW B TOTRe P, ®oTopoe mepmenn-

BEY.TAPHD K SGEDHIOTemiann, mpo-

xpocteii. Ma cx BLITI :
BCPXHOCTCH % DL WEODD: UKL i) Mepes aTy TOYKY.

Mbi 3HAEM, 9TO B J10601 HPON3BOILHED
wnGpannoii rouke P papnopeiict-
BYIOIAMA CIJIA HMeeT HATPARJIeRNe, NPOTHBONOTKHOE TOMY, B KOTOPOM
MHTCHCHEHOCTDL BO3pacTaHHA L C paceTOAHHCA ARIACTCA MAKCHMAALIOI
(r. e. Bkoropom O ma pucyuke 16 naeer apavenne ). JTo Haupapicnne,
OUEBHN0, ABIACTCA HePHeHTUKYIAPOLIM K JKBHIMOTeHILHAIN, TPOX 01~
meii gepea P, Tak KaKk B HanpaniesHun 9Tor0 HepneRaKyIApa COCoIHAH
ORBHIOTEHIAAL HAaXoAnTes Ha wpardaiimem paceroarnn. Deandwina
CHIEI faercd ypasaernenm (1V,4), 13 KoToporo BEMO, UTO OHA ABIAHET-
CH HHTEHCHBROCTHI) YBEMIMCHIN M0TeHUHaXa ¢ PACCTOALMCM B HA-
NpaBJICHIN HANDOJALIIOH NHTCHCHBIOCTII. G YVReTOM HaupapJdeHuH
u pesmnasl /2 ypasuenne (1V,4) B obofmenEoM BHJIC BLITJIA/NT TaK:
R= —grad ¢ (IV,5)

Boobme ronops, sKBUNOTCHONANLHLE MOBEPXHOCTH He ABIAIOTCA
IVIOCKOCTAMI M He Napaiieibibl, TAK 4YTO HEPHEBMMEYAAPLL K DTUM
nosepxgocTAM Oy/lyT oDpazoBBaThL CHCTEMY KPUBLIX HOMAPALJIeNh-
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HLIX JHHEWG. ITH JUHAH ABJAKTCH QakTHYecKH JHEAAME JeiicTBHA
CHJIBbl, HAOPABIEGHHA KOTOPHIX YKA3LIBAWT HAUPABJICHUE CHJLI B COOT-
BETCTBYIONIHX TOUKAaXx.

Hanpasxenne cuiiul, JeHCTBYIMEH Ha eMHUIY KOAHIECTBA BOJLI,
yEa3nBaeT HANpaBjdeHie, B KOTOPOM BOAA NPHHEY:LACHA JBHTATHCH.
[Iponcxoaur an JeicTEATENILHOE ABUKCHIE B 9TOM WiM B KakoM-nbo
APYTOM HANDPABJIGHWN, 3aBHCHT 07 o0CTOATEOABCTB, KoTopuie OyayT
ofcys/IATLCH B riaapaXx 3 u 4, HO 3[ech YHie MOIKHO OTMETHTB,
470 JelcTBHTeALHLIE OyTh, HPOIjIeHAMI OTAeaAnrHOIl dacTHieil BOJM
BHYTPH TeaAd I0J| BIANAHUEM JeicTBYIOMUX CiJl, HauBaeTcA JHHHEH
toka, Ecan jBm:kenne B Kamgoil ToOYKe NPOHCXOAUT B HANPABJIEHHU
NedCcTBHA CHJBI, TO JINHHA TOKA cOBHajaeT ¢ JAuHMe eilcTBHA CHILL.

2, HBMEPEHHE MOTEHINHAJA IIOYBEHHOH BO/bI

PaabacHCeHRE CYNIHOCTH HENOCPEACTBEHHOTO HIMEPeHHH NOTeHuuala
AOJGKHO IpPeIecTBOBATE HNpHMeHenni0 Jaranx pasjena IV, 1. Ilosac-
HHM 5TO H& IpPHMepe CHejyIero THHOTeTHYecKoro 3IKCHepHMeHTa.
Boansens jra o0bpeMa Baaskaoil nounm A m 5, Kak noxkazano Ha pucyH-
Ke 18, u onpejleanM gapiaenue 1OMBEHHOIN BO/JL, YCTAHOBHB B Kkl
H3 HHX MAHOMETD B onpejenenHoii Touke. B cayvae, ecam aro jasie-
HHE JIOJZKHO OLITh OTpHIATeAbLHLIM (BCACkBaHWE), Jy4uie,9Todbl MaHo-
serp OLIa TedamoMeTpoM, Kotopwii onucan B pasjene 111,2 n noxasam
ma pucynke 3, 6. Ilpegnonoskus, uro ator TenanometTp J B A MOKa3LI-
paer AnddepeHnUalBHYI0 BHCOTY cToada xujkocTu, pasmyio M.
JTa BLICOTA COOTBETCTBYET JABJCHHIO NOMBEHHOIH BOjiil Py, B TO BpeMs
kak Tensuomerp 4 B B nokaswmpaer ¢Toad Buicoroii Il 5 (nasaenne Pn},
npu  srom?

Py=goll,; Py=goll,. (1V,6)

Kak ofierimo, g ofosEavacT ycKopeEme cmobojmoro najeHus,
a4 0 — IJIOTHOCTE BO/ABL B MaHOMETpE, KOTOpad NPHHAMAaeTcHA paBHOMH
mioTHOCTH BojLl B nouse. IlycTs BHICOTH ToUeK, B KOTOPHIX TeH3HOMeT-
Phl KOHTAKTHPYIOT ¢ MOYBOM, NaMepAIOTCA OT Kakoii-aubyab yeaoBHOIl
ropuaoHTadbH0il moBepxnoctu. Torja Trenamomerp 3 Gyjaer maxoauTh-
cA HA Buicore Ry, Tenauomerp 4 — na Bucore k.. Tenamomerp J npu-
COOJINHCH K INULMHAPY ¢ «OechpuKumontsiM» nopimigem /, a TeHaHno-
merp 4 raxnsm e o0pasoM OpHCORMHER K OUIHHADY ¢ ODopmmesM 6.
CrAabh NMJINHPA ¢ TCH3HOMETPOM MOYKHO OCYHIECTBIATL MM Ipephl-
Barh ¢ momompio Kpanos 2 u J. Huinuipsr MokHO coelUBATE OJIMH

L Tounee ckasaTh, yto Py 0 P, ADAAIOTCA Pa3HOCTAMM aramocdepnoro gapae-
HHA W JIABJeHNA B ncmmanuuﬁ parare B ofpasmax A n B coorBercTBenuo,—
Hpum. ped.



ZAKOHLI JIBIGKEHNA TOYBEHHOMN BOTLI (1

¢ JIPYTHM I N30JAHPOBATE 0N OT APYTOro NOCPEICTBOM KpaHa 7.
HeoOXoiliM0  CACANTH 34 TeM, uToDbl Bech mpudop DLIT  Barn-
HeH BoJl0il BILUIOTL 10 noBepXumocTell TMopliHed #n He cofepikan
BO3YyXA.

”puur';{mr Temeps caejylomnii skcnepusent. Hpn sakprrux kpa-
HaAX suin OTH PPRTOM Ko 5] opmjaaraeM /JlagacHue Pg K BHCUICIT
noBepXHOCTH nopiwiaA 6 AJa# noj-
fepsanns pPABHOBECHHA C/IaBACHieM
NOYBEHHOIL BOJALL 11 OTBOJAUM 2TOT
MOpPUein. maaat 1o TeX 1Iop, Nnoika n3
nousw £ we Oyaer yaanen nebodn-
moit o0bem Bojw o v, JTo IDIGKCHNE
JAOJTHRITO OLITE HOCTATOMHO MeJJIeH-
HLM W KOJHYECTBO BhICAHBIICICA
BOALI JIOCTATOYHO MAJdnM, 4T0DW
BOJA B WIJNIJIPE i ToYBe BCE BpeMA
HAXO/NJIach B paBHOBECIT TP J{AB-
neann P,. Pabora, nBnimosiiennasn
nodBenHoll Bojoil BTede-
Hile 3TOrD OPOLecca IMpH Ipeniiode-
HHIT JABJIEHIH, opmiao:Kenaoro
N3BHC HA ToplleHb, paBua F.-dwv.
Tenepn aakprBaeM KPanJ o 0TKPLI-
paer kpan 7. [lpu atom jpasacuue,
NPHAGKCHAOR K Hopmai 6, n3-
MEHUTCA (0 Bexmanasl go (h—h.),
TaK uTo0wl ypaBHOBecHTL judde-
peRNNALLHLI RAmop Boab ( 2y — Aa).
Hasaenue, KoTopoe JONHHO ObTh
npuac#Hedo K mopmuw | uaBhe

|

Pue, 18. Cxema npnGopa pan wamo-

AJMA NOJUIEPKAHNA ero B pPapHoBe-
cun, OV/CT B TAKOM CIy4Yae paBHo
HyNi0, 3aTteM NOPHICHL 6 mepese-
AT 00paTHo /L0 ero NepBOHAYATL-
HOTO MOJOGKOHHMA, HATHETAH 00beM
dv B sepxmuii guanaap. [pn otom
nopmens [ oTXouT Haza/l, «1piim-

cTpamuil TOro, KAk WaMepaAeTesd -
]J';lﬂn.'!il'IEL'Hllll MOTCMITNAT mMofTRe i
BOJILL:

Tel3moMeTHn 3 n moYEe A TRV L L=
BaeT mansgenne  movpeRmoll mogsr, e
sepAesoe sucotofl eronda  Hy; siondio-
THEHLH TEuINOMeTp 4 B uodee L onowadut
HOGT JLAmaenEe Moo nopuri miaangpon §
IF & S Ieif sy H'i:l.ll_'!a" M IHOYEIE WA n[nag-
MAT 0¢ 0 NOWNY o FABMCAMOCTI 0T Toro,
B OEARGE DOCac o na T RINOCTH url-rm.tn.iun-

Mas® a1oT obber. Pabora, sarpagen- % WIN, SaEPWDALTER Kpand 2, 4, .

HASA HA JABH;KCHHE BOJL B TeYeHIIC

aToro unkiaa, passa go (hy—h.) dv. Temeps, Rakomen, npu sakpuToM
KpaHe 7 i OTKPRITOM KpaHe 2 nopliedb | BO3BPAIAIT B €ro HepRo-
Haganabaoe moqaoikennme. llpn atom mpnaoskemmoc jaBaeEime nase-
HAETCH JI0 BeJuduast P, warodsl nojjep:xaTh paBioBecHe ¢ MOTBCH-
Hoit nojgoil B mouBe A. Takum obpasoym, B wousy A Gwa BBegen oihem
nofu dv, U paboTa, 3aTpateHmas. HA 9To HATHNeTamnue, pasma dw.
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Oowem Bojgw dv orasanca nepeHeceHEeIM w3 5 B A, u uncrax pa-
fioTa, saTpaveHHax Ha 3T0, paspa W
i’V —-Pldﬂ ! gﬂ {lfh —I;E:.l‘] dfﬂl— PE{EE-" —

= [(Py +geh) —(Pr— goly)] dv. (LV,7)

B aToM ypaBHemMN JABJCHHA BLIPA:KCHEL B A0COJIOTHHX oIUHHAINAX,
panpuMep Baprax ma KyOudecKkuil cauTumMerp nan B JINEaxX HA KBaJpar-
HEIIT -C-EIHTIHI-IETII. Ecian me atn HAaBJIeHNA HhIPdA{dTh Yeped BLICOTY DOJIg-
HOTO ¢Toada, OTCUNTARHYI0 HeNOCPeJCTBCHOC IO MAHOMCTPaM, 1o N3
ypaereruwii (1V, G) uw (IV, 7) noayunn

W=[(H,+ly)—(H:hs)] godv. (IV,8)

IHotenigian @ B nouse A oTHOCHTeIRHO TOUBL 5 onpe/jlesneTces Kak
pafora, BHRINOAHEHHAA Ha eJHHEHNNY KommriectBa Bogu. Ecam sa aty
CAMLNLY KOANYCCTEA DPHAATA ¢ HAENLA ofsema, To IolydaeM H3
ypasuenus (LV, 7) ypauHEuual

*Pu“— (Py+goly) — (P2 -+ gohs), (IV,9)

rjae @ — [}ﬁﬂﬂllﬂ‘]BHHE HNOTeHI[aaa, OoOpeyieJicHooro HOa OCHODAIMIE
ofnema. Eesin B kavecTse ocHOBARNA AJA OIPCACTCHUA NOTeHIL A Py
DPIHUMABTCH eJIMHNIA Macck Bojp, To n3 ypasuenun (IV,7) st noay-

TaeM
tn= gz =2 +em ) —(Z+eh). (IV,10)

Hpome Toro, MLl Mo;KeM B3ATL U1 ONPeAedCHUA MOTEHIANa ¢, pabo-
TY, BLIIOJHCHHYK HA cMHULY seca Boje. B arom cayuae ma ypaeme-
auA (IV,8) moaygaesm ogens npoctyio dopmyay?

Fo gg;;.-{ﬂ.—l—hi}—{ﬂq—h} (1V,11)

Brubop cnocoba ompefleneHia NOTEHINAIA TacTO CBOIMTCA K upei-
pourenuio cnocofa, wanbodaes yiuobuoro AAs onpejesedHoii obaacri
paborn, Ho 9TOT BOOPOC MOHCCT pemarsed N cybbextoneoo. Tpu man-
HLIX 3jech Cnocofa CBABAHL OPOCTOL 3ABICHMOCTLI), BhIpUKeHHOI
YpPaBHEHHEM

Po:Pm:Pu=1:0:g0. (IV,12)

Myt mpemuoaTeM mpu gadbHelimes 00CYHICHIA 3TOr0 BONPOCA NOJL-
F0BATECAH LA ONpe/itjieHNA NOTeHIMAA YPpaBHeHneM {I‘J,'E)]I, CCJI o
6y/1eT ABOO AOKAZAHO NPeHMYILecTBO APYTOTo cnocoba, npirieM Bcer/ia

VB nogaumnnke B ypaswmente (IV,1) BRpajdace omewatka; y daemos ghy
i} g-‘:% AOMHEH CTOATh MHOMNTENs Q.— Hpuac. ped.
B fopuayae (1V,11) 5 gopaununyke ooewaTiN: OpoLyued § 3gaMemaTene

MHEHEUTENL Q. — [puse. ped.



3AKOHBI JIRMJKEHIIA 11OMBEHHON BOJILI 63

GyaeM UMETL B BUJAY, 4T0 eayabTaTht MOAHO NPEICTABNTE, NONLIYACH
ypasuennem (1V,12) p supasennsnx awboro nz2 cnocofos onmpejeine-
HAA [NOTCHIIHAIA.

XoTH MBI BCET[I@ MMEEM JIel0 ¢ PaaHocTAMI IOTEHIHATOB, a4 He
¢ ux abcomornuyn snadenusmn, yiolno B Kakoil-unbyin npon3noib-
HOil TOUKe CYNTATL NOTEeRnuan papuwy uyawo. Torja noresmnan B 110-
Goil Apyroii ToYKe HaMepACTCH OTHOCHTENLHO aToill Toukn, Ectecteenno
OPNANMATL B KA9eCcThe upoiaBodLIore BYAA QA JaBIcHId, Kak co-
CTABAAIOMICH MOTCULNAIA, HYJL TIIPOCTATHUOCKOTO JIABTeRna (Kakad
HnOyiL ToMKa cneTems 00hMHO oKaampaercs ocobenno moaxojasamei
LA Toro, 1Toln CAYMHNTL B KaUCCTRE OTIIPAB HOoN TOUKL AJA HaMepeun s
cocTapafloneil notennmana, odyeaornennoii prcoroil). Bmopae Toury,
NMOTEHUMAJ KOTOPOIl YCAOBHO NPUEAT PABIOLIM HYJIH0, MLl BRTHCIAACM
moTennuana ¢ B a0boil Jpyroi Touke, XapakTepuayemoil sucoroil A
i gasacanem P (cooTBeTcTBylusM Beicote H), noawiysces ypaeHe-
guamp  (I1V,9), (IV,10) nan (1V,41), xotopue npn zmaucHUAX
P, Haon ha, npunaTeX pannssmn 0yA0, 0 OpH 10JICTAROBKE 3EAYMeHNI
P, If w h smecro Py, Hyn By nppanMaoT cae)yomumi B

Po= P+ gol; (IV,13)
P = ’;-+gh; (1V,14)
Quw=H + h. (1V,15)

Mopmyaa (1V,15) ocoficnno mpoera. Ona nokasusacrt, 9To npn
TakoM cnocofe ompejedeHns NOTeHUNal B Kakoii-imbo Touke panen
BLICOTe MEHNCKA BOJL B OTKPLITOM KOJCHD M HOMOT pa.

C.]I(‘jl,:,"{!'l" OTMETHTE, "ITO MGLI OPCATOI0MHIAN, YMTO JlABJICHRE NAMOE-
pHCTCA Telocpe/IcTBCHHO MaHomerposm. Ecan ke nouseunas Boja
NPOHSBOANT OTCACKH BATOMEee JleficTBne, TO JARJACHIC NCACLIBAUNA MONCT
OMTH HAMEPEeHO, KOHeTHO, JI00LM H3 MeTOToB, onncanimX B pazup. 111
(ra. 2), n poiitn B ypasreuna (IV,13)—(IV,15) kar orpunarcasnoe
AapJcHie,

3. 3ARKOH JTAPCH

Jeiictrile rpajjuenTa moTCOUNANA B moUBeHHON BoOJle J0MKHO 3acTan-
JATH BojY JBurareca. Buj jBimmeHns, KoTopoe NMEeT MecTo JJ Jiam-
HOro rpajuenta nmoteHnnaia, aasucut or sBnia nousun. Heas atoro
Pasjlena 3akJATAeTCA B TOM, TT00R 00CYANTE CRAZL MOKAY TPaNeRToM
MOTEHNNANA W Ipskernes vojs. Tlepsuymn ony0anKopaHHEMMA BCcae-
MOBAUNAMI, NPOBRAEHHBLIMI ¢ JTOI HeALID, ARIATOTCA NCCACTOBANNH
Hapeu (18506), woropmii orpamu<m cBon HECICPUMEHTLL CIy4aeM
BEPTHKAJLIOTO NOTOKA Wepes HACLIMEHHLe CJAOH MecKa., JaK0H, KOTO-
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piLi 0H BEBEA 8 aTOT0 cayuas, morom Osut oGobmen, mpmdenm mando-
see obmpre GopMyILl 10 CHX IIOP M3RecTHRI Kak saxon [lape.
Paccyorpus (uabTpyioliit ¢xoil ¢ MI0MaLLI0 TIOTCPEIHOr0 ceve-
HilH, paBnoil 4, u rommumoii d npi yeIoBKM, YT0 BOJA NPOCATHBACTCA
pepruKagsHo upn riyGume ee Haj Bepxmeii mosepXHocThi0 My M BEIXO-
AUT depes HWKHION MoBepXHOCTh 1pn mamope H,. Jlapenm mamepsan
KOJMUMIECTBEO BOILL (), MpocavmBaiolgecd 3a BpeMAa I, M H0Kaszad, 9ITO

0 =.fn'..-=l (Hy~{-d— Hs) [[V,iﬁ)

t il

rjie k — KOHCTAHTA, ONpejeiseMan Kak ¢KoaddmmmeHT, saBmemIImil
OT HPHPO/ILL TECKAd WM 10 JIPYTOMY OUpeleleHnio Kak «Koafpuument,
JABHCAINMIL OT CTeTNeHH NPOHUNAeMOCTH IecKa.

Ecim Mi HEKHIONW IOBEPXHOCTH (PHALTPYIOMEro CI0A CIHTAeM
RAXoAmeiica Ha HyJaesBoil BxcoTe, To, mpuMenAs ypasrenne (IV,10)
JIAl HOTEHIMANOB (y N @z, OUPEACAALMHY COOTBOTCTBEHEO HA BepXHEN
H HGKHCH OrPAHATABAKNINX MOBEPXHOCTAX, MOJMYHHM:

¢y =H,+4d, (IV,17)
q.'-|2=f'f:g.
Nenas mogcragoBKy 2THX sHadenuii p ypasmemme (IV,16) m crerxa
npeodpaaya ero, MOIyTacM

@ k(p—pa)
T - . (IV,18)
B modoil MpoMesKyTOYHOI IUIOCKOCTH HA BBHICOTE Z B MECUaHOM CIIOe

umeesM Toreruuat ¢, Tar Kak Mul paccMaTpHBaeM ycToHYNBOe COCTOA-
Hie MoToKa (axkcnepusentst [lapen NpoBOgHIHCL ¢ HACHLINIERHEIM Nec-

KOM), ARKYMYJANISA BOJH He IPOMCXOANT, M SHATCHED %ﬂﬂﬂ}ﬂﬂﬂ

ORITh TTOATOMY HA BRICOTZ Z TAKHM #Ke, KAK HA IPAHHYHHIX NOBCPXHO-
erax. ITpumennasa saxoun [dapcm K ¢I0l0 TOJNNIMHON 2, mMolaydaeM

Q__ k{p—m) :
s (IV,19)
Comocrasmenwe’ ypasmeruit (IV,18)] n} (IV,19) norasmBaer, 4ro

(p—p2) __ (P1—P2)
z d '

OTKy/a
dp  (@y—a)
e el (IV,20)
Caenyer ckazaTh, 9T0 (@ HAXO0/MTCA B THHEHHONI 3ABHCHMOCTH OT Z,
o ; =
OPHIEM HMHTEHCUBHOCTL YBeJIHTeHHA P gpmusercs  MOCTOSHEOIR

ez
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penHYBEHON, Bpakenmoil  ypaprenmem ([V,20). Irsunorenunann
ofpasyioT cicTeMy ropH3OHTANLHLIX MIOCKUX TMApayiciLHBX MOBEpX-
HOCT@ll, TpajunedT NOTCHIHANA HATIPABICH MO0ITOMY BePTHEAILHO

Pi—92
BEEPX W paneH  fa

Bexropnoe srpasmenne ypaswerna (1V,20) mostomy wumeer Bup

grad ¢ = @ (rBepx). (IV,21)
Mgu sameuaem jlansiue, uro j: ABJIAETCH CKOPOCTLIO, ¢ KOTOPOI BOJIA,

HAXONAIMAACA HA BepXHeil NoBePXHOCTLI0 (PHALTPYIOLWEro ¢a0MA, Npn-
GanzKaeTcA K 9TOH NMOBEPXHOCTH. JTY CKOPOCTL ¥ MHOrAA HAZHBAKOT
afhexTusHOll cKOpocTEIO!, W ce HE CACAYET CMENIUBATHL ¢ AeiiCTBUTeAE-

Hoil CKOpPOCTLI0 BOALL B MOpAaX [ecKa wil JApyroi cpeast. Mur smomen
MOaTOMY HAMINCATH

% (BET3). (1V,22)
Ilponasona mnojcranosky smpazkemmit (IV,21) n (I1V,22) B ypasme-
uue (IV,18) n mpumamMam B pacuer, MTO NPOTHBONOAOKHLIE HATIPABJIC-
A 0003HAYAWTCA NPOTHMBONOJOAMHLIMI 3HAKAMH, MEI TOJyY9aeM

v= —Fk grad ¢. (IV,23)

Ecmn crpykrypa moToka B MOPACTOM Tele HABIACTCA CJOMKHON, TO
CKOPOCTH M IPajIHCHTH MOTEHIMANA H3MEHANTCA 0T TOYKN K TOYKEe Kak
10 HANPABJIEHEAT0, TAK W 10 Benudune. Tem He MeHee Bcerjia BoaMo;KHO
BEIOpaTE HACTONBKO MAaJLlii sieMent obbema, 9To0LI TAKHE NAMEHEeHHA
BHYTPH Trpanni >Toro obmema OLIMH HMYTOKHO MaJsl. JHaYeHusa p
u grad @ moaydalTeA MM TOYKHM, 3aHUMAEMOil STHM SJeMenTOM
ofmema, TOT/Ia Kak JUIA Tela B [[eJIoM MOTYT GBITh YCTAHOBJICHE! TOJXBKO
HAYICHHA CcpefHuX Beaw4nH, W 3akoH Jlapcw BEmTero me Momer cka-
3aTh OTHOCHTEJIbHO COOTHOMCHUE MeKLY CpPeIHHMH BeJUTIEaMy,
Ypasuemue (IV,23) asasercs, caeloBaTelbEo, ofofmennesM 3akoHAa
Jlapen aasa caydas, Korjia NOTOK JKIJIKOCTI IMeeT pasubie Hampanje-
HHA BO BCeX TOTKaX,

Xora 3akon lapen Grul BrBe/ el cHAYAJA Ha OCHOBC DKCICPHMEH-
TalbLHELX Habaolernii, oH ABAACTCA, KOHEUHO, CIelcTnieM JeicTBHA
OCHOBHRX 3AKOHOB, VOPABJAKIMUX ITOTOKOM MIJIKOCTH B IIPOCTpPAaH-
CTBE, TACTHLIM HPHAMCPOM KOTOpOI'o SABAHETCA TPOCTPAHCTEO NOYBEH-
MUX NMop. JTH 3aKOHK BHPAKCOL PAJOM YpPaBHEHHI, H3BECTHHX KAK
ypasueuuss Crokca-Hasne (JlamG, 1932, crp. 577; Macker, 1938),
0 KOTOPWX CHGAYeT cKA3aTh, UTO OHHM BCE JREe He UMEOT PeleHnsA JIJA
IPOCTPAHCTRA MOpP B npuposanoM nopietoy Texe. yrem dynpamenrane-
HOI'O I'JIPOJITHAMHMECKOr0 anajn3a HeAb3fd TOUHO OHeHHTEH 3HAYCHHE

b=

1 B CCCP ee npnusto maspmath ckopocTwo duantpaunn.— I puy. ped.

5 IIpenam c.-x. REMeIb
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KomcragTnt k. Opnako mo;kmo npociefutsh B o0wmx vweprax CBAIL
mesay saxomom Jlapem n ypaspemuamm Crokca-Hasee n nomatTs
HeJOCTATOM HOCTE TIEPBOTO B paje caydacs ',

Heranbsuoe obcymgenmie ypapnennii Crokca-Hasne puxopnt 3a
npepeds 9Toil paboTi, HO 0L MOMCHO OTMETHTL, MTO OHU LI HHMA T
gopuy, nannyw ypasmemuem (IV,24), ecan xuakocTs ABAAETCH
HECHUMACMOI 1 ecAn OHa JABUAKeTCA TaK MEJIEHHO, 9TO0 NOTOK OTHO-
CHTCA K PeryjlapHoMYy HapalIe]LHO-CTPYIHOMY HaH JaMnHapHOMY
THoy (0e3 HeynopAloTeHHOT0 BUXPCBOro ABM:keHUs — TypOyicATHo-
ctu). [lanee, cropocTs JBHKeHNA N01KHa ORITHL TAK Mana, 4ro HsMeHe-
HUA KUHHeTHUYCCKOI JHePrHH Kask/oil 49acTHike NOpH e ABHMKCHUM
BIOM3 IO JUHHN TOKA NPeHcOHpesKEMO MAJ0 110 CPABHEHU ¢ COOpPO-
THBICHAAMH TedeHno, o0yCcJI0BJACHHLIME BASKOCTLIO!

uV=a —%:i ;

uvep=2L; (IV,24)
i

I-"Ft'f_ ﬁll '

rine p — xoaddunuentT BAIKOCTIH;
o, f 1y — cocTaBpanNe HCTHHHOIT CKOPOCTH BOJHL B HANpAaBJEHUN

NPAMOYTOALHLX JeKapToBux oceil x, y u z;
v — oneparop Jlannaca ('F— i- E+f.2 ¢ KOTOPHLIM MK
dx2 ' gyt ' oz2 .
BCTpeTHMeH B jannueiimem (raasa 3).

Mz atnx ypasmennil Mul BiJiMM, 9T0 eclIll NOTCHUNANL! Be3J(@ yBe-
JHYHBAIOTCA DyTeM YMHOMKCHUA HA MHcA0 /N, TO YPABHCHHA COXpansd-
0T CHAY, €CJIN CKOPOCTH YMHOKAKTCA Ha To aie camoe wneno N, Cpenn
8THX NOTEHINAIOB NMETCA noTenunans vy rpamng. Mwu soran Om
OXKRJIATH, 4TO B ONKTEe, amamornumoM omwty Jlapeu, ¢cKopocTL moToka
ACHAKOCTH wepe3 TIOPoBOe IPOCTPAHCTRO GUALTPYIOUIETO CJOA OKAMKeT-
CcA NpoNOpPHOHONANBLHOIN PAZHOCTH NOTCHIHAJOB MCKIY JBYMA OTpaHit-
unpapmumu posepxnoctamin. C gpyroii cropods, npn ycaobun 60an-
moii BeJYNHL nonepednoro celemna A duasrpywmero chaoda no

I Pycenue nepenomn: I'. JT a s 6. Puapogpeamuka. Tocrexwnagar, M.—J1.,
1947; Mopprne Mackert. Temenne ofEOPOJHLY HujaKkocTell B nopRCTol
cpene. locrourexuzgar, M. —JI., 194%); Bupon o obocuopanne ypasnenuii Crokca-
Hapne em. Tawe o caenywomnx pabotax: ILE. RKownm, H.A. nGean,
IT. B. Po ae. Teopermieckan roppoannasmnka, w. 1, 2. Foctexuanar, 1949;
JLoJLMangayunE M. Jdnd mn u Mexannra enaomuux epen. Focrexteop-
nanar, M., 1954, Ilpnsencune teopun obTexamifa  TacTni  cReleTa rpynTa
RAZKOI MuIKoeTeo A0 obocnosam s aakoua uastpawm ey, v J1, C. JeiiGenaoua
«JIBHAEHIE NPHPOIHWX #UAKOCTel W razos 8 mopHeroii cpemes. TocTexosgar,
M., 1947.—IT pus. ped.

. ¢ B CCCP onepatop Jlanaaca ofu4no ofosgauaior cusmeodoM A. — I pua.
ped.
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CPABHEHHIO ¢ PAZMEpPAMI O1Je/LHMX 0D JTOT ol MOKHO pPaslelnTh
Ha DOJLIMOE MACH0 PABULIX IJIL eAUHMMHRX HoApasgedcHuil, Rasjoe
A3 ROTOPLIX CONCIIRUT TAK MHOTO IOD, YTO Menly UOAPas/\eTrCInaM
HE HMMEeTcHd paizjIntdunil, HecMoTps Ha ¢ayvailinocTn pasMepoB M 1po-
CTPAHCTREHHOTO pacnodoxienna nmop. Raias enHERYHAd NI0MLALL
NONePETHOT0 CeMeHiA OIHAKOBO CHOoCODCTBYeT NOX0:IeNNI0 HoTokKa,
i o0IMas CKOPOCTHL MOTOKA ABIACTCA, TAKHM ﬂﬁ]}ﬁsuh{, oponopuuoOHEaAl b
HOH [A0IAajH Douepeanoro cevednd QuianTpyioLero ciosH.

Haxoren, ¢ Toil #e orosopkoil oTHOCHTCALEO pasMepon GuanTpyio-
IMETo CA0J M COACP/RAUMXCA B [CM TIOP MBI MOMKCM PACCMATPHBATEH
ABa CJIO0A pPasandgHoil TOJMIHLI, BRJOYaONNX coorkercTienmo M,
u M, oimopojiNLIX DIACMEHTAPHLIX CJHOEB, TIPHHUMAA, TT0 KOKILI U3
HAX UMeeT Toamuuy Od M e OTAUMACTCH 0T M0OOTO JPYroro ajleMeH-
Taproro c¢xos. Ilpn ool 1 7ol sKe CKOpPOCTN NOTOKA © B Ka#AjoMm
CYMMAPHOM CJ0€ PASHOCTH NOTeHOHAN0B 8¢ Memay HoOBepXHOCTAMA
Ka:[oro aJdeMeHTApHOre cioa OyiaeT onuuHaKoBoll. Juauenns obmei
TOMIMUHE oy ¥ o5 u obmeii pazAocT DoTeHmualoR Ag, n A, onpefge-
JANTCA 00 ciaefyiongm  doparyaas:

dy =M, dd,;

dy — M, bd; L1¥52h)
Ay =M by;

A = M (IV,26)

Hrobs CPaBHUTL IOTOKN Uy I Uy B K{UHEOM CYMMAapHOM CIIoe HpH
OMHAKOBOI 00Iell PA3AOCTH IIOTeHNHAJI0B, IPHBENEM 3Ty PazHOCTD
B KQ7RA0M cayqae K efiuanie. Mur yike mokasanu, 4to CKOpocTL MOTOKA
IPONOpUHOHANLHA PASHOCTH NOTEHIHANOE, IIOITOMY MLl MOMKEM HA -
CATE:

2] o

by = E{ﬂ =Jﬁ;_ﬁ_lp - {iv,ET}
L& (&
%= Ay Myt
Obbexmuaa ypasresus (1V,25) u (TV,27), noayunm
pydy = Ouds, (IV,28)

Moscno crazatn, aro upu mponux PHBILIX YCAOBUAX CKOPOCTRE MOTOXKA
obparHo NROMOPUNOHAALIA TONMULE CA0H, JTO NOJ0OKCHIE BMecTe
¢ NOMOKCHHEM O TPONOPLIOHAJILHOCTH CKOPOCTH TOTOKA DPAazHOCTH
HOTEHNUANOB W ILNIOILA/ I LONCPOTIoro CeMennst H cocTasieT copep-
manne sakoma Hapen (1V,10),

Tax kar ypaBmemun (IV,24) me nojnxopar AT vpesMepHO 00JL-
IMMHX CROpOCTell, TO HeYANBATEILHO, YTO 3aK0l Hapen npr arux

CTOATENBCTBAX TaKHe OKAsLIBACTCA HecocTosTexbuuiM (Mamgep,

L
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Jhone u Bapmec, 1933). Ilpn rakux ofcrostesnctsax KpuTepucem
CHROPOCTI IOTORE HBIACTCH ﬁl}ﬁpﬂﬂﬁlﬂpﬂﬂﬂ BeJINYMHHA, NSBeCTHaH 0J1

s £V e
pazpameM Tneao Peinojinica TL“ ITPHCA V' aRasierces NeTHRION

cpefHeiil CKOPOCTBLIO NMOTOKA GKIKOCTH B Kaname jnaserpom D).
[loaywaercs, uro saxon lapen spanerca jJocToRepHBIM, KOrja 4iucio
Peitpoanaca mennine efuaninu. Jleaan nojcramoBKy snademnii o u j
AAA BOMALI, ML HAXO0IuM, uTo npouzseleHue DV ne moiker npenni-
mate 0,01, Cosepimerno HepepofATHO, 1TodHL 3TO aHavedHne DLITO Npe-
BHUIIEHO B YCJHOBUAX M1000ro ecTeCTBeHHOIO JIPeHAsKa, T B NPAKTHKE
poctosepHocTh aakona Japen ofnrino npunnmaerca  Gesorosopodno’.

4. IPOHHIIAEMOCTE M THJPABIHYECKAS
POBOIHMOCTh

[Tocronnuan &k B dopuyne, smpasatomei sakow dapen, xapakrepn-
AYET BIANMOJCHCTINEG MOHITY MOPHCTRIM TEJIOM 0 TeKY el HIAKOCTLIO.
Quna BrIpaKaeT CHOCODHOCTL TOJMA UPONYCKATH NMOTOK JKHAKOCTH NPH
nagHoM rpajuente motediuana. Jloa aroit moeroanmoit Onund mpej-
J0KEHE PAZJANYHLIC HABBAHUA, 1T NOJOMKERNne YeIouioch B pesyib-
TaTe OPUMEeHeHNH BujousMmeHennoii popmyan zakoua [apen, B Koro-
poil QUrYypHPYCT BAIKOCTh HHJIKOCTH:

L B (1V,29)

L8
B aToM ypaBHesns MOCTOANHAA Lk ABAAeTCA XapaKTepHCTHKOII mopu-
CTOrO TeJA, 4 He KUAKOCTH. YCTaHoBIGHIC e/IHHOI TepMHloJIorIH
aBiagercA Tem Oojgec HCOOXOMUMBIM, YMTO NP HAINMHI ABYX Dasidd-
HLIX TOCTOAHHKX JIBOfICTBENHOCTL WX 3HAMEHNI jlosxiua OLITh yerpa-
gena. B npownaom JBONCTBEHHOCTL 3HAYCHUA HMCIACKH B CI0BE ¢MpO-

HHIIAEMOCTL#, KoTopoe npusensmi aaa k 8 sakone Hapen n jpus &
B aakone, supazkensom ypasmemiesm (IV,29)., Teneps Bee e
ayume naberats 9Toil ABoiicTBERHOCTI, NPHAEAB peKoMenpamnn Romn-
TeTa 10 TEPMHEOJOTHIH TpE AmepukadckoM ofiiectee NOOTBOBEOB
(Pumapae, 1952). B coorsereTBuI ¢ OTHME DEKOMeH/AIMAMU /e oama-

! Brnepowe sporepii Peiinoaniea Ui onensy o piMenIMocTi 3aKoHa Hapen
Gwa soepen . H. NasiosckuM b ero KanntasknoM Tpyjie «Teopua aBusReuns
FPYATONMX BOji HOJ  PWLPOTeXHudMecknyMin  coopysennamis, Ilerporpay, 1922
(aurorp.). Cwm. take H. H. Ilasaoncknii Colpamie commmenmii,
Ham. All CCCP, M.—/J1., 1956.
Moasaneiimmmn neeregopamasm yeranowteno (o B.IL Apasun n C.IL H y-
e pon. Teopun apuskenna HijikocTell 0 rasor B uejedopunpyesoil mopucrod
cpene. M., Focrextonnazar, 1953), wro saxon Japen npasTivmeckd npisMenum

o
B npeaenax e = u-?— < 406, TIe ¥ — CKOPOCTE uasTpaun, o — AnaMerp uac-

TOI, TPYHTA, ¥V — KuneMatnweckmii wosfduuuent BAIKOCTI. — Hpum. ped.
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qaeT rgfpaBidiecKyl HpOBOIUMOCTE TEJa 1o OTHOINCHHUK K paccMaT-

pHBaeMoil HKOCTH, & fi — CROMCTECHHYI0 TCIY NPOHUIAEMOCTH'.

X oTAl eAUHACTBO TCPMIHOJOTHIL FReJATEALHO AJA BeeX paboTHHKOB
pasauuBEsix obmacreil, B KOTOPHIX HPUMCHSETCA 3aK0H Hapcn, neod-
XOoMHM0 VKasarTh, UTO TaKoe /|BOIiCTBeHNOE MOENMANIEe MATOBEORTHO
cpefu nOYBOBCOB, Tak Kak ypasmenue (LV,29) ouenn pearo mpuse-
gaoT aaa nods. Mamencnue paskocTH 00yCHOBNNBACTCH H3MEHeHMEM
JRAMKOCTI BN [0 KpaiiHeil Mepe 3aMETHHIM H3MCHCHMEM TeMIepa-
typsl. HHEPTHEIE NECKH, BO3MOKEO, IIC MCUTLIBAKNT HHKAKUX L3MC-
HeHHil B reoMeTpHH TOPOBOTO NPOCTPANCTBA B PesyiLTaTe H3IMEHeHUA
HATKOCTH, HO BCE IIOYBLI COJEPHAT KOJIIOIHLBIC BeIECTBAa, KOTODLIC
QyBCTBHTEALHE K M3MEHCHHIO XuMuaMma :kujakoil gazwm. llockomnry
KOJJOHJHLIe CBOIICTBA TECHO CBA3AHH ¢ FBJICHHEM NOUBEHION arpe-
Falue I ¢ PA3BHTHEM MOYBEHHOI CTPYKTY Dbl Il HOCKOALKY 9TH MOCJIe]L-
HiIe, B CBOH 09epelb, MOTYT OHPEIeIAThE TUJPaBANYCCKY ITPOBOIH-
MOCTEhH IOYBLI, H3MEHEHHE HIKOCTH MOMKET BLIBWBATE HaMeHCHN G
THAPABIATECKOI MPOBOANMOCTII HE3aBHCHMO OT HAMEHEHHA BASKOCTH.

Hanpumep, pofaBicHHe XJOPHCTOrO HATPAA K MoYBeHHOI BOJe
(B COOTHONIEHHH HECKOALKO dacTeil Ha ThicAYy), KoTopoe HABIACTCH
HOMOCTATOYHEIM JIAA Toro, 4rofnl Bh3BaTh 3aMeTHOe M3MeHeHHe BA3-
ROCTH, MOMKeT MOBJHATE HA CTPYETYPY OOYBEl TAK CHJILHO, 4TO rujpa-
BAHMYECKAA NPOBONKMOCTL YMEHLIINTCH j10 OJHOH THCATHON ee nep-
BoHauadbHOro sHavenus. ClaepoBaTelbHO, NOCKMILKY Ypapiemue
(IV,29) Bripakaer 3aKoH, NOKASLIBAKINH, UTO CKOPOCTL TedeHHA
BOJL B DOYBE OPOOOPUNOHANLHA IPAJUCHTY HOoTeminana ¥ obparHo
NPONOPIAOHAJBHA BAIKOCTH KHJKOCTH, TO 1A 9TOT0 3aK0HA He Cy-
MEeCTBYeT NOKasaTeJABCTBA HMPOCTO NOTOMY, 4TO OH HeBepeH (JLas JlaH-
HOTO cjydan).

Ecan OygyT BospamarTh, 9WTO 3TOT SAKOH CIPABEJAIHB JJA THIIO-
TeTHYeCKHX EHJIKOCTel, KOTophleé HE OKA3HBAlOT Jpyroro JAeiicTBHA,
KpoMe [elcTBHA, OOYCAOBICHHOIO BA3KOCTHIO, TO HYYKHO CKABATh,
9T0 34KOH, NPHMEHAEMHIH TOABKO K THIIOTETHYECKHM JKHIKOCTAM,
HE MOMeT HMeTh IUpoKoro npumerednd. Taxkum obpazom, npuENMAH
TEPMHH <¢THApaBAHYeCKAd NOPOBOIMMOCTE? M XAPAKTCPHIYA JTHM
TePMHHOM nocToAnuylo k zakopa Jlapcm, Majo 4To MOMKHO CKA3aTh

0 CBOHCTBEHHOIH Tely HPOHUIACMOCTH f.

! B orewectsemmoii aurepatype 3a BeamumHON k£ UPOYHO YCTAHOBIIOCH
maspanie Koadduunent duantpamn (pazMepHOCTE CKOPOCTH — M/CYTRN, cM/CeR
H 1p.); pai OUPeNeN ENHA BINMAHNA BAIKOCTI FMUAKOCTH (U0 raja) npuMenferTcs
Gopmyna Buga (IV, 29), rae ¢ — ganaenne B atMocdepax, B — xoad). BAIKOCTH
B capTHOyazax — (0, r/esm-cex), muneiimsie pasmepu B oM; Torga &, npounuae-

o ,1 —
MOCTE, H3MEPAETCH B J1a pei (mw'? cy® ). Crase Mesxny k (cM/cex) n k (napou)
Gyper cremyrompeii: k = 100 000 vk, rge v — KHDeMaTHIeCKH Kodof. BAIKOCTH
B CToKcax (cMm®/cer).— IMTpum. ped.
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Fugpasaudeckasa NPOBOIHMOCTE ABIACTCA CROHCTBOM MNOPOROrO
l[]'lﬂ[‘.Tl'h&l.l—IﬂTB.‘EL oML, M MK ﬂﬂl[i—l:ﬂ.lu BLIACHUTE, KAaKIM Uﬁ]]ﬂ:lﬁhl KOH-
purypammsa nop BIAMHET Ha 9Ty UHpoBoauMocTh. Brauwane mur paccmor-
pPHM HACLIMEHHLE IOUBLL, 4 3areM Hewacwmmenmue. Towmuii pacter
MPOBOIHMOCTI 0 KOHGHTYPAINE DOP, KaK MBI YiKC YRAZLBAaNM, He-
BOZIMOM{EH, OJIHAKO MOJKHO OMCHE JICTHKD FL‘-TE[HDEHTI: KadaCTBeH H}’ D 3aBu-
CUMOCTE. flcHO, 9TO mouBa ¢ GOMBIIOIL MOPNCTOCTLID TMPH MPOIHX pPaB-
HLX YyclaoBuAX Oyler uMeTh Oodee BHICOKYI0O TPOBY/MMOCTE, YeM
mouBa ¢ HeDONLINOI MOPHETOCTLIO, KAK 5TO NPeJlonpeieiuaeTes ypas-
nepuen (11,1). Cnosa «npm npounx pasELIX yCaoBMAXs NPAKTHIECKM
NepevepKHEAOT TO, YTO CKasano B npeasayueii gpaae, rak xax mopu-
CTOCTh IMOYE He H3MCIACTCA B MM POKILX NPejeaax, cCl OLHOBPeMERH
SAMOCTHO He HAaMEHAIOTCH II[P}"I.’HE NoDRAZATEIH, B UEDEEHHDETH MM AITH-
YCCKHI COCTAB IOYMBEL.

Hanee, cpefiu nous ¢ OIAHAKOBOI IOPHCTOCTEIO Té MOYBH, KOTO-
puie HMeT OoJee MeaKue HOpLl, OVAYT HMETH MEHLIIYIO ITPOBOJII-
MOCTH, 4eM MOYBE ¢ nopaMi OoXbliero pasmepa. dTo ABIACTCH Clejl-
CTBHEM TOPMOKeHHNH, KOTOpoe obycaobauBacTea JelcTBHEM CTCHOK
II['.I|]I Ha EH!:IH:,.FI'D AIHIKEOCTE: SHHIKOCTE TRYET TehM ﬁhlﬂTPEE, oM TAlBINe
DHA y/aleHa OT CTEHOK, 4 B MOUBe ¢ OONBIHMH JIOPAMU OHA MOHET
HAXOAUTLCA HA DOJLINEM PACCTOAHAN OT CTOHOK, YMeM B TOBRKONOPHCTOI
nouse. Hakonen, mockoawky rpydnie nopel Goaee addenTuprwo cmo-
coOCTBYIOT NPOBOAHMOCTH, NOMBA ¢ INWPOKOIL aMmumTyjoii paame-
poB mop Gyaer HMeTh GOJee BHICOKYIO NPOBOTHMOCTDL, €CJIH €@ Kpym-
Hble Topsl o0pasyloT CaMocTOATeNLHLIT NenpepLBHBII NyTh Yepes
NOYBCHEY K Macey, 4 Ho pacupeelicAnl BIOPeMEKKY ¢ Meaee ddperTuB-
ALIME ToRKAMK nopamu. CTpykTypa moduss Momser ofecmeuuTnh mempe-
PLIBHBI OYThH, KOTOPBIA 0DPAa3oBaH KPYIHRMM [MOPAMIL 1 NPEBLITAET
110 NPOBOJHMOCTH HOPOBOC NPOCTPAHCTEO, OUYCIIOBICHIOE MEXaHU'TE-
CEHM COCTABOM ITOYEILIL. f.' d [IPYH ML, ﬁ[wl.]'l[] ]T:IHII,[H!.{I' UTO I'NTHEHEACTAaH
noupa Pommelickoro mapuia (Aarana) nvega o0yCcHAoBACHHYID X0POIIO
Pa3BATON CTPYRTYPOd OpODOAMOCTE, PaBHYI0 UPOBOJHMOCTH Ipy-
Goro mecka.

M BHEM, 9TO BLICOKASA THAPABIHYECKAA TPOBOJNMOCTE 0DyelIoB-
depa  Gonpimeil MOPHCTOCTLI0O W rpy0LIM MOXAHMYCCKHM COCTABOM.
Ouents JIECKHE NecHAlLC¢ IToYBLI WMCIOT ,II.DETB.TI}']HFH} ]:I[J'GBDIEHMDETB:.
oByCcHoBICHAYIO MexaHuteckny cocraroM. Ho nmporoginmocTts THIKeIRX
FAMHACTLIX MOYE MOMEET MOJHOCTLID 3aBHCETL OT WX CTPYKTYPLL

Tawm, rae rujpasanmeckas NMPOBOJUMOCTE BABHCHT NpewkAe BCEro
OT CTPYKTYPRI MOMBLI, VETOHUNBOCTL 2TOH CTPYKTYPH MMeeT HepBo-
¢cTeneREoe 3aavtenue. B nopepXnocTHOM ¢I0¢ MOUBL COJCPAIAHNE Opra-
AUYECKOTO BemEecTBA ABJASTCH, NO-BAANMOMY, HanGojee BAKARIM
pakTopoM yeTolUEBOCTH MOYBB, HO HA OONBUIHX TAVONHAX OCHOBHO
sEAYCHHE OpHobperaloT Kojaowjnse cBoiicTBa ramEn. Buam B xom-
HEHTpPalHuKl HOHOB IMOMBEHHOTD PacTBOpa OKAZKBAKT ﬁﬂJ”-Illﬂﬂ BIIHH-
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HEe HA OTH KOAJOH/HKEE CcBOMCTRA; OJHOBAJCHTHLIE WOHL (Takwue,
KaK WaTpuii) B HUIKOI KOHIEHTPAINE 3HATUTCALIIO cnocolcTRYIOT
palyXauuio § IcHnepeull ¢ HDOCJe/lyRnm PaspyICHIEM CTPYKTY P,
HMmedHO HOTOMY 0MeéHb HH3KUe KOHICOTPAUNN COJell HATPHUA IHa9H-
TEJALIO YMEHLIAKT TUPABINMECKYI0 NPOBOINMOCTL, Kak 2TO OBIN0
OTMEYCHO BLIE.

Heanasn ne ocTaROBUTHCH HA APYTOM CaeflcTRnug, o0yCAOBIASHHOM
crpykrypoit  mounn. OGycnopiaennsie 3voii CTPYRTYPOil  Tpemman
B HEKOTOPBLIX HANPABJCHUAX MOrYT pPasBUBATLCH Oonee ceobojiHO,
yeM B JApyrnx mpampasienusaX. Hanpusmep, npnamartnucckana n cronb-
gaTag CTPYKTYpPhl XapaKTepH3YHTCH npeobaajanieMs BOPTHRAILHLIX

W Y R
S N
y K,
\ 9
i
\ .
X

Puc. 19. Vpeaanmanposanmas cueTeMa Tpempi
cTpYRTYpuoii noand. DBepasenun B crobrax
ABAAWOTER KOCHHYCAMI YRASAMILX HAL paBIewnii.

TPEImyuH, 8 He ropU30HTAJLHLX, B TO BpeMA Kak IOpH maacTHHqaToli
HAM  CHAOMCTON CTPYRTYpe npecdaafanwT HWMEHHO TOpH3OHTAJLILIC
TpelluHn. JTo o0ycHoBJAMBAST pPa3NNYHYW [OIPOBOJAMMOCTL LHOYBGL
B pasHwWX HanpaBJIeHuAX, W 0 HOYBAX TOBOPAT, uTO oHn o0JajaiT
AHH3OTPONMCH MIN ABIAKTCH aHU3OTPONHBIMK,

Bpegenne nomatua ammsorpomms mown  jeaaeT #HeoOXoHMBIM
nepecmorp sakona [lapen. B ypasmenun (1V,23), pupaskamnmem ator
884KOH, NOCTOAHHAA K ABIACTCA CKAJAPHONH BeandnHoll, KOTOpyw
YMHEOmAaT HA BeKTOop (—grad @), utols DOJYIHTL APYToil BEeKTOp D,
HMEIKIE TO ke caMoe Hanpasiesie. JTo corjacyerca m ¢ pe3yib-
TaToM, HabmojasmuMca B okcoepnmente Jlapen, rjie cKopoeTh N0ToKa
nMesNla HAOpasJeHue, UPOTHBONOMOAHOR HANPABJCHHK TpajlenTa
norenuuana. Ha mpeaauanpoBannoii Mojean TPeNMHOBATOCTH amu-
30TPONHOI MOUBLI, mpnpeacnnoil na pucyake 19, Mu moxkem mokasarn,
TO BCE Ke CYMECTBYT HeKoTOpule HAIpPAaBISHHA, B KOTOPLX Ipa-

! OrmernM, uto ocofenmo cuabio AmMI3oTponng npossnserca u Topdax —
qacToM obbsexte jipeEnposamis. — [ pus. ped,
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rpajiueHT MOoTeHnHana o0yeAoBANBAET CKOPOCTE MOTOKA B TOM jHe Ha-
upasaenun. Jlonyeruy, 90 mI0CKOCTE UArpPAMMEL e ICHANKY TAPHA
JIBYM CHCTEMaM TPeImHH CAOHCTOIl CTPYKTYpH, a4 JAeKapTOBR KOOP/i-
HaTH Z, i BubupaloTea takam obpasom, 1Toln HaupasJAoIpe KocH-
HyChl CedeHilil Tpeuys B II0CKOCTH JuarpaMmsl Geljl COOTBETCTBCHHD
pasant (0,1) u (I, m). onycrum, uro B ogHoil cuctese Goapme Tpe-
OHH, 9eM B APYroi, Wil 4To TPenmns B 3Toii cucreme mmpe, Wi To
H Apyroe BMecTe, B PeayJLTare Yero Bojla NepejiBuraeTes B HAIpPaB.ie-
HUM 9THX TpeluOo jerde, 49eM B HAUPABRICHAHN [PYroii cHCTEMK
Tpemun. [lonycrum Teneps, YTo rpajNeHT NOTEHINANA, BeJHYIHA KOTO-
poro pasHa ejlMHUIE, ACHCTBYET B HANpPaBJCHHH, UMEIOMEM KOCHHY-
col (@, b). Menonssysn obmenpunsaroe obozpatenne ¢JINANYHLX BEKTO-
POB i H j B HANPABJICHHAX T H }f COOTBETCTBEHHO, MBI MOGKeM HANHCATL

grad @ = ai 1+ bj. (IV,30)

JTOT rpa/(MEHT MOTeHIHANA MOKHO PA3J0KNTE HA JIBC COCTABIAIOMNX,
0[lBa M3 KOTOPLIX NepresAnKyAApHA K TPeMUHEAM ¢ HANPABIAKIIIMU
Kocuaycamu (0,1) n mosromy maeer manpaeasiommue wocumyent (1,0),
B TO BpPEMA Kak [pPyrasa cOCTABJIAWMAA NepOeHAHKYIAPHA Jpyroi
CHCTEME TPeIHH I H03TOMY HMeeT HanpasIaAwe Kocunyes (—m, I).
GETHETEH BHP‘EHEJHITI:- COCTABJAKIHG TpajJHeHTAa IOTeHINAIa, KoTO-
phie HMEWT cooTBercTRenmno sHavenns U u W. Hyeem

grad ¢ =Ui-+ W (—mi - [j). (IV,31)
Ha ypapmennii (IV,30) n (IV,31) yMu momywaem:
U=a+"; (1V,32)
b
W'-Tn: T- .

Cocrapnaoumaa rpajienTa DOTEHLNANA, KOTOpas HepneHjnKyaapua
K Tpemueam ¢ Hanpasaswomumn xocwrycamu (0,1), me Bmaoser Toka
BOAL wepes atH Tpemmus. Ilorok, ofycaoBxennsiii aToil cocTaBisio-
meii, DyjeT NpH TAKHX YCIOBHAX OrpaHHYeH HATPABJICHHEM JApyroi
CHCTeMBl TPEIHH, TO ecTh 0H Oy/eT HMeTh HANpPABJIAIIHE KOCHHYC LI
(I, m). Ecin cKopoeTh MOTOKA B 9TOM HAUpaBJeGHMM HA eJIMHULY Tpa-
AWeHTa mnoTeHluana, Aeiicrsyiomero B uanpasmemnn (1,0), mmeer
aHavenne Y, To cKOpPOCTL NOTOKA NpH rpajuente morennuana Uf pasna

vy = UY (Ui + mj). (1V,33)

B pesyarrate aHATOTHYHLIX paccy:eHIil ME HAXOAUM, UTO CKOPOCTD
noToKa, oO0ycJoBJeHHAA COCTABJANIONEH TpajjHCHTA NOTEHIIHAIA
W{(— mi 4 lj), pasua

ow = WZj. (IV,34)
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e

B sroM ypasocmnm Z ABAAcTCA 3HAYEHHEM CKOPOCTH IIOTOLA B Tpe-
munax ¢ mHaupasnennem (U,1) ma egnHnny rpajuesTa norteHLMana
¢ anpasixemuem (—m, )}, O0man cropocTs noToka v, 0OyCIOBIeHAAMA
obmuM rpajuentoM noreunuana grad ¢, Oyaer moarony cymsoi BeKTo-
POB ¥ Il ¥y, TOECTL B cooTBererBun ¢ ypasnenunann (1'V,33) u (1V,34)

v=UYli+(UYm+WZ)j. (IV,35)

B pesyavrare mopcrasonkn snavenni 7 n W nas ypapmesnii ([V,32)
MBI HIMEeM

v = (al -+ mb) Yi+ [(a+”‘T“) Ym + %J j.  (1V,36)

Ecau cymecrsyer HanpasdeHie, J[Jf KOTOpOTo TpajieHT DOTCHIGNANA
(grad ¢) m ofycaoBJEeHHAA HM CKOPOCTE HOTOKA HMCOT OZHO I TO ke
HANpapjleHue, TO B 5TOM HaOPaBJEHNH CKOPOCThH NOTOKA © A0JMHA
HMeTh HanpaBiflmue Kocnuycu (@, b) Te se, 9To B rpaJuest NOTeH-
nuajna, u Ha ocnoBamun ypasmenuii (IV,30) n (1V,36) monyanm

; u.-|—-mb Vi ..].,._.
{a!-{—;;bji}: ( 12 1 (IV,37)

JT0 YPaBHEENEe MOH{HO HalOHCAaThR B cleAyHllem Bule:

( )+(HL Ifnﬂ’ ':"—{'—_'D

($) +0(5)—1=0. (1V,38)

rae 6 ofoamavaer cyMMy BRIp@HEHMI B KpPYraox ckobOkax, koropad
BRIPAKAET CBOliCTBA NpoBojAmed cpefsi. Pemenme storo ypasmenws

OTHOCHTENLHO (% ) Jlaert

HJIHI

i — 0 == (02-4)1/2

7= ; : (1V,39)
Ha storo CJeiyeT, YTO €CTh /lBA HAUPABIeHN A, B KOTOPLIX OpHIo-

AMEHHE rpajiveHETa NOTeANRANTa BLIBLBAET NOTOK TOrD #<e CaMoro Ha-

npapieEnsa, OpHIeM HANPABAAKNIHMN KOCHHEYCAMNI 3THX JIBYX Halpae-

JeHHH ABAAWTCH (ag, by) 0 (@, b.).

daech
ay  —B-F(62-4)1a
i 2 '
as _ —0—(0244)17

,5.2 i3l 2 {I‘fléﬂ}
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B pesyaprate nepemmoxemma ApyX ypapuemnii (IV,40) momyuaem

flng == 'IL
JL :
OTRY &
ayds 4= l'.r-'ibg =, {IV,&‘!]

Jro ypaBleHHE NOKA3LIBAET, YTO YKA3aHOse HAanpasaeHns (a,,b,)
n (ag,bs) nepnesuryaapas Apyr Apyry. Mer jokasann, uro jjBa HcKo-
MBIX HANPABJCHIA B3anMHO HePUCHANKYIAPHLL [a;ke B TOM ciydae,
KOTJIA TPenHs, O00YCHOBJINBAKNIIE AHHZOTPOINID, HE ABJIAKTCHA
B3AUMHO TIePUEH/{HKY LA DHLIMH.

B wacTrOM cayvtae, Korja cHcTeMsl 00YCIOBJCHHHX CTPYKTYpoOii
TPeIieE ABJAAKTCA B3AMMHO TEPHEHINKYJIADHLIMHA, [ HMeeT 3Ha-
TeHHE, PABHOE @HHNANE, H Mm—3HAYCHAEe, paBHOe HYJH, Tak 4To @

HMeeT 3Ha'ueHne, papHOe IMIIC NJIA MHHYC ecxkoneTHOCTH. Ha YpapHne-
muit (1V,40) maxomum:

s T T
T=5=0 (1V,42)
[
a 1
i O J
—rw

Henonsava obmee AnA HANPABJAAKINHX KOCHHYCOB VeJ0BHE

at -+ b =1;
a; + =1, (IV,43)
MEI TONYYAM OKOHYaTelbHO u3 ypaBrenuit (IV,42) u (IV,43)
ay; =0, by=1,

az= —1 by =0. )

Haz pacemorpeHns 3THX YCJIOBRIL CJlelyer, 4T0 B TeX CIyYaaX, Korja
cucTeMsl 00yCNOBIASHHLX CTPYRTYPOIl TPellnH B3aMMHO NepHeHHMKY-
JAPHL, HANPAaBASHHHA CAMHUX TpENMH ABJIAKNTCA TAKHEMH, B KOTOPBHIX
rpajneaT NOTeHIHANA W oDycJioBlIeHHAA HM CKOPOCThH HOTOKA HMET
OJIHO M TO jke HANpPaBJICHHE.

Mt moskem ofofmuTsE DpuBeleHELI BBINE peayiuTar, XOTH
u Ges oxasaTeancTna, s Tpex mamepennii. Tak kak Tpenmuer B nod-
Be PactoJIoHieHL ODLYHO B BCPTHKAMLHON 1 IOPH3OHTANLHON MJI0CKO-
CTAX, MOMHO (KUJIATH (M 5TO MOMHO J0KA3aTh), 9YTO BepTHKAJLHOE
BampasjgeEne (0Ch Z) M rOpPH3OHTAJNLHME HANpaBjiesus (ocH Z, ¥)
ABJAAWTCH HaOpasJeHnAME CcOBOAaJalHX TIpajuenta NOTEHNAATA
H CKOpocTH moTora., B aTHx HanmpaBlIeHNAX JJIA Kam[Ioro B OTAENL-
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HOCTI MOMIO NpUMeuAThL sakon JlapcH ¢ pasiMudELMH 3UAY€HHAMH
ragpagmanieckoii nposogumoctnt Ly, ki, n kz, T0 ecrs:

dy o,

vy = —ky grady i grad, 9= - f
v, = —k, grad, ;. grad, ¢= i—ﬁj; (IV,49)
v, = —k, grad,; ¢ grad; ¢= L k.

iz

Muo:xarenan i, j, &k ABIAKTCH e/(NHNUHAMITI BEXTOPaMIl COOTBCTCTBEHHO
B HANpaBIEHUAX T, J H 3, KOTOPLME MOTFT OHTL RA3BAFLL IAABHGIMI
ocami. Ecan rpajiiedT noTeHlnajga nMeeT Hanpapiende, He coBua-
Jawmee ¢ HAMPABJTCHACM MIABHOI OCH, TO O MOIKCT OBITH PadEen
HA COCTABAAIIUE 10 HANpPaBJeHWID OCCld, TO CCTL

grad g = (igrad )i} (j grad ¢) jf +(k grad @) k. (1V,406)

IIpm oTom TOWKM NOAYMAWTCA A CKAIAPHOTO NDOHSBE/IeHIA
BerTOpoB. PeayapTupylomuii DOTOK ¢ HMCET CJAQIYIONpie COoCTaB-
JAKNIHEe B HANPaBIEHNIH OCeil

D= Uy + 0y | O (IV,47)
O6sequnna pasencrsa (1V,43), (IV,46) u (1V,47), momy=um
v=—|ky (i grad @) i-- &y (j grad @)j -k (k grad @) k]. (1V,48)

Korma Bce smaduenna © paBHn Memily coloii — B aTom cay4ae
H3OTpONHEX [o4B ypamgeuune (1V,48) mpempamaerca B ypaBHenme
(IV,23) — 1 ecam Bce cRanApHLC TPOH3BEJCHHA, 3a HCJIKOYSCHHEM
OTHOT 0, PABHEL HYJ (TO ecTh Korfna grad ¢ mampaefeH B0k ojHOI
n3 oceii), ypasoeuane (IV,48) mpeppamaercst B ofiio 13 YpaBHCHEI
(IV,45). B arux cayuasx norok umeer maupasieune (—grad ¢).
B ppyrux cayvagx manpaBicHse v OTAAYAeTCA 0T HalpaBJIcHIA
—grade. [lna nmoAscHeHNA HA MPOCTOM TMPHMEpe AOUYCTHM, YTo grad @
HAXOJNTCA B TIOCKOCTH oceii x, i, COCTARIAA Yroaf ¢ ochl) I, Kak
ato nokasano na pucynke 20. ¥Ypapmemne (LV,48) anm ororo cayuas
WMEeT BHJ

v= —|gradg| -{k,-cos Bi |k, -sin Bf). (IV,49)

N COCTaRIALT YIrod "I.l'

IToaromy ckopocrs moToka umeeT 3patemie | o
¢ OCHI0 T, MPHYCM

|v|=|gradg| }/kicos? 04 k}sin?6;
lgip:;-yl_g a. (1V,50)
X

o

1 To ects woadpdumentor guantpanns.— I puv, ped.
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Vpaenperane (1V,48) momuo HanucaTsb B cJefyl0meM Buje:
v= —(ks-grad @)i--(ky -grad @) j-+ (k.- grad @) k=
= — (il -+ jky + kk;)-grad ¢ = — - grad g. (IV,51)

Cumpoyg Q #BIAAETCH RCKTOPHLIM BHPUKEHHEM A CYMMB TIpOH3-
BejlcENil, COCTOANMEAX N3 JABYX asaementros'. B mamem cayuae arta
CyMMa COCTONT H3 TpeX TakuxX nonapuwmx nponasefennii ik, jk,
u kk,. ¥Ypasmenme (1V,51) apaserca odens NPOCTHIM BhLIPaKeHIeM
saxona Jlapcu /i aUM3OTPONHOIN OYBK, HO, pellas 9YacTHHe 3aja-
ap, Met  o0HApy:;manm, wro yjo0Hee NOALBOBATLCA YPABHEHHEM
(IV,45)2.
Ypapueane Crokca-Hasre mnojpoliHo xapakrepuayeT [BOsKeHHe
BOJK B IOPOBOM IpoCTpamcTee M mpueofut K saxomy [apem Toanxo
B TOM cay4dae, Korja o0neMmub
MOYBE, C KOTOPHIMI MEl HMeeM
Je0, HACTOJLKO BeJIHKH IO
CPaAaBHCHHIO ¢ pasMepaMu 1op,
T HAMOCHOHDA GHI}PL‘]ETH HH'_'T-'—
Tpn mop o0pasynr TOHKYIO
CTPYKTYPY, HAJOMEHHYIO Hu
CPEIHIO CKOPOCTDH B CAHIIKOM
MeJKoM MacmTade, 4YToDRl ee
MOGKHO OO 3aMeTuTh. TodHO
-i_ TAK e aHu30TpOomnAa obyeiaon-
JANBAETCHA CTPYKTYPHBIMH Xa-

Puc. 20. Heconnagenite nanpapaenitii 'pa-  pakTepUCTHKAMM, KOTOPLE Bbi-
JUeHTa moTermuang n GEFLL‘]!]EJIEHHDH AL I}IHFHHJDTGH R 3HATHTCILEO MeHL-
K TH HNOTORKA B ANBRI0T IIIIEIﬁ [ a,

e P PeA meM smacmrade, deMm Macmrad

IrpaHHL] 3a/1a4H NOTOKA, ¢ KOTO-
poii HaM TPHXOAMTCA HMeTh jieqo. JLan jokazaTeabCcTBa J0NYCTHM, UTO
HAlIA MOYBA COCTONT H3 TOPHAOHTAJNBHWX NepeMeKANMHXCA CI0eR,
Eazk/iuil Toammuoi d, ¢ mposogEMocTeio kg m ks Cpennas ckopocTh
NOTOKA py AJA T'pPajieATa NOTeHINAaJa B TOPH30OHTAJILHOM HADDABIC-
Han Oyjer

-% dky grad p-- LEI dkq grad ¢

W nd =

s *51:5_"@ grad @. (IV,52)

1 Q — comMerpuynmil Tessop; 9ToT peayakTar panee Oua momywen Dep-
pangonoM (1948), e, A. 3. Il e it g e rr e p. Puanka Tevenua MAAKOCTEIR Tepea
mopicTHe cpeaut, Mocrourexuanar, M., 1960.— Hpum. ped.

i ? Cm. nnoli BuBoj ypasmemwi aaa anwzorponmoi cpepw y I1. A. I o x y-
Gapuuwosoii-K o unoidi. Teopns goisena rpynTosux soj.— Hpum. ped.



76 OH3NYECKHE OCHOBLL IPEHHPOBAHHH

Vpapreane (1V,48) momHO HamucaTh B clelylomem Buje:
v= —(ky-grad @) i+ (ky-grad @) j -+ (f.-grad @) k=
= —(iky -+ jky + kk;)-grad g = — Q- grad g. (1V,51)

Cnmeon £ siBJIAeTCH BCKTOPHLHIM DBLIpasiemmeM [ CYMMb IpOM3-
Befennii, CocToAmuX H3 ABYX saemerros'. B namem cayuae ata
cyMMa COCTOMT M3 TpeX TAKMX Tonapuux npounasefenuil ik, jk,
u kk,. ¥Ypapmenue (1V,51) apagerca ovens npocTeiM BpazkeHUeM
saxoma Jlapeu JAas ann3oTpOmHOI OYBK, HO, pelnas dacTusie 3aja-
an, mbl  o0Hapy;man, vro yaobHee NOALAOBATLCA YPaBHCHHEM
(IV,45)2.
Ypasueane Crokca-Hapre mojpobHo XapakTepuayer ABHKeHIE
BOJL B IMOPOBOM HNPOCTPAHCTBE W OpRBoAnT K 3axomy [lapem Toavko
E TOM cJay4ae, Korja obsemu
A Yy NOYBEI, ¢ KOTOPHLIMII MBI HMEEM
JejIo, HACTONLKO BeJINKH N0
CPABHEHHIO ¢ pasMepaMu Iop.
9TO HIMEHEHHA CKOPOCTH BHY-

?ﬁﬁq Tpu mop obpasylT TOHKYIO
\ CTPYRTYPY, HAI0HEHHYI Ha
) CPEHIOI0 CKOPOCTh B CJAHITKOM

menakoM MacmTabe, 4ToORl ee

MOkHO Ownijio 3ameruth. T oduHO

8 |\¢ % TaK ;ke aHuaorponnAa obycroB-
= mBaeTcA CTPYKTYpPHEIMM Xa-

Puc. 20, Hecobnagenie UaNpasieniii r'pa- pAKTEPUCTHKAMY, KOTOPLI@ BbI-
ANenTa noTenudana B obyciaosiennoil nu PAFKAIOTCA B 3HATHTEALHO MEHL-
CKOPOCTH NOTOKA B aHBIOTPONIOI ©pefe.

poe P meM macmrtabe, wem macmTal

IPAHMI] 3a7a98 IOTOKA, G KOTO-
poii HaM OPHXOJUTCA HMETh JIeJo. Jlna jokasaredbCTBa J0NYCTHM, 9TO
HAIIA TIOYBA COCTOMT M3 TOPHBOHTAJBHLX NCpeMEKAOIUXCA CHO0es,
Kaxgelii Tonmuuoit d, ¢ mporoguMocTeid Ky u k.. Cpenussa cKopocThb
HOTOKA py JJA TPajiHeHTa NOTeHINala B TOPH30HTAILHOM HAIPAaBJC-
HEH Oyjer

g- dk; grad ¢ % dko grad ¢
0= — nd i

- k’—i—k? grad g. (IV,52)

1 Q — cnvserpudanil Tewsop; aTOT peayinTat panee Oua moxyden Qep-
pamonom (1948), ey, A. 9. Il eii g e rr e p. PusNKA Tewenus MKIIKoCTeH Tepes
mopucteie cpeaut, Mocronrexuspar, M., 1960.— Hpum. ped.

? Cum. WRoil BuBoj ypasmemuii pas anwsorponmoii cpepw y II. A. Mo a y-
Gapnuosoii-K oqnnoii. Teopna gpnenna rpyaToBux 8o1.— Hpum. ped.
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nmrd
p= ———

- gradp = — —g’; grad g, (LV,53)
rge f— cedeHme mop, paBaOE RIUrY.

Ma conoctasiaenna ypasaeauns (1V,55) ¢ ypasaennom (IV,23) mut
BU/IMM, YTO UOPOBOJMMOCTH K HMEET BHpaHiCHHE

Ira I\J' -
R A 511
k=10 (1V,56)
Anajzornuioe ypaBHCHHE NMOTOKA YePes «ncuBys» ¢ 1 NaAPALIeLHEEMU
NAOCKHMHE H@AAMH Ha OJHH CAHTHMeT P TOAIMMHL, P WHPHEE Kaxmoil
mesad D, GygeT HMeTs B

b

— &5— grad @.

= (IV,57)

n

v=— %ﬂ grad ¢ =

[Topucrocts f B aToM cayuae moayuaer smadenue nl). Ilposogumocts
k oupepensierca BHparKeHIEM
| 1 Ll

12

Mocnepmsan dopmyna mpEMeHnMA TAKKe B TeX cAy4vasaX, Kormga Tpe-
IMHHL He NApPAMIeIbHL, 4 OCPeceKaloTeA M0 JHHHAM, NapaiiesbHbM
HANpaBIEHHI0 TPAJHEHTA IIOTeH-

g nmaza, Opu YCJOBHH, MTO WHCIO
nepecedeHMii He ABJAETCA Ha-
CTOABKO DoNbInuM, 9Tobs CTANO 30~
METHEIM YEEJUYEHNe MOPHCTOCTH,
o0yCaoBieHHOR ITHMU TNepeceve-
uuamp. Hamuawe rtpemupm, nep-
T NeNJHKYAAPHLX  HADDPABJICHHIG
rpajnenTa mOTeHINANa, He OKa3khi-
Baer 0OABIMIOTrO BAHAHAA Ha Ipo-
BOANMOCTE, €CJIT MHpPHHA JTHX
TPeUmH He3HAYNTeJALHA 1O Cpap-
HEHNID ¢ PACCTOAHHEM MERAY
HUMA. 9TH HDONEepeYHLEe TPEIiHE

(IV,08)

J+a

Puc, 21. HaoOpamtenHoe JIAMY
TOKA JIBUKERIe Yepes HoYBeHnLe Tpe-
WMHE NOKA3ILIBAET, YTO wouepevuLie
Tpenpiae ABAAIOTCA Mado(dhexTniu-
MH B Ka©MecTEe NPOBOJIHMKOB MOWBeN-
HOM BOJH.

CHEOJIBKO PpacXxoJATCA B NONEpPetHhX TReAHAX,

pacnoiosienst B ofleM Hampas-
JIEHNH JKBHNOTEHINMAJNLHEIX IO-
pepxXHocTell CHCTeMB M, CJENoBa-
TelbHO, HE NPONYCKAaWT BOLY B
aroM HanpaeaeHaH. Hak norazano
Ha pucyEKe 21, anuus notoka He-
IPe/ICTABIA 0N X

MECTHEIEC PACIIHPEHNA NelicTByIomuX Kaganos. JpderTneaoce yBelndue-
HiC IIWPHEL HA Y9acTKAX ¢ MECTHRIMH pacmupenpasz (T. e. A Ha
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pucynke 21) aBnaerca BelIMHUHOIN TAKOTO ke NOPAJKA, Kak mupuna §
NONCPETHOr0 KaHaja, MOTOMY 9T0 OCMOOTNC JHEHH TOKA NpoHHKAIoT
Aanero no GokopeM Xojdas. 3iech neodXoAuMO0 OTMETHTL, YTO B TaKoi
MOJLENN TOYBLI 3AAYMNTENbHAS 9ACTL BCErD NPOCTPAHCTEA TOP MOAICT
BETH SMCPTELIM IPOCTPAHCTEOM? ¢ TOUKM BPEHNA VBEJAUTICHUA NPo-
pojmmocti. JdgderTnREBN Nponodapil CHOIT 1 MePTROE NPOCTPAHCTEO
MOTYT NMOMCHATLCH pPOJMME I1]HH HEMCHCHNIN DaDpaBJICHn s I']]E,EI,II'EI[TH
MOTEHINNE,

Mopeas kanuanaproeil TpyGry GRna yCOBEPIMEHCTRORAHA BUOCITE)]-
erpun @Oepom 1 Xanem (1933), samemupmemu paznyenmilt gaxtop
B ypasaesnn (1V,00) rugpasamgeckusm pajMycos, KoTopuil onpefe-
AACTCA KaK OTHONeHRue nonepedHoro cevMeHus HposoAIerdg Kaeada
K CMOUYEHHOMY NCPHMETPY. JTOT NpPHEM HCNOALIVETCA MHAWQHCPAMI
ans roro, wroGsl GopsMy s, BEIBEJCHABE 0JA KAHAJI0B KPYTI0ro ceue-
HIIA, OPAMCHEATL K KaHaJ4dM, CEYOHHE KOTOPLIX HC ABISCTCH KPYIVILIM.
O6ycnoBaessan 3TUM NOTPEIIHOCTE 00LIMHO He NPCBLIMAET AODYCTI-
myw. Ilaa rpylm Kpyraoro cedeEna JErko NOKA3ATL, 9TO THIPABIN-
gecKHIl pajguyc [ papeH darkTnueckKoMmy JsimaMerpy! B IIOSTOMY €ro
moAcTaHoBKA BMecTo 2 r B ypasmemue (1V,56) maer

p= 12 (IV,59)
. ,-_|,I..
OrHOWeHMe NONEPEYHOTD CCYCHHA TPYOLl K CMOUCHHOMY HepuMerpy,
OYEBHAHO, PABHO OTHOINCHNIO o0beMma cojepameiics b aroil Tpyde
BOALI K CMOYeHHOII NoBepXHOCTH TPYORl, TAK KaK NMOCHACHHEE OTHOIIE-
HHEe MOJy49acTcd H3 INepBOTO NYTeM YMHOMKCHUA K4K “HCJWTENA,
TAK H 3HaMeHaTead HA Aauuy Tpyiu. Ecin mer BoznMmeM obmen MouBm
Va, TO coflepmaniniica B Heii o6vem mop Gyaer f V4 n cmouennaa mo-
BEPXHOCTE MOeT OmTh ofoamaueHa 9epes 5, oTRyAa
L
S ¥

Va™2
Ia::j-:—i-—(ﬁ-i‘—) ; (IV,G0)

Ilposopmumocts BRIpA;REAA Yepes MOPHCTOCTL 1 CMOMEAHYH TIOBEpX-
HOCTh, OPUXOJAMYIIOCA HA cAVHNIY ofVheya «UOYBLY, T. €.9epe3 BeJ-
HHHB, KOTOPLIC CKOPEe CKPBIBAIOT NPHPOAY MOJAETH, a8 He pPACNpAT
BOZMOKHOCTH e¢ mpuMenenna jaiaa Godce ofmuEx Bujon Mojgeneii.
Obmem V, comepsnr fV 4 em® sausroro mopamu NPOCTPAHCTBA 1l

! I'nppasmawecknit pagnye gaa Tpydu Kpyrioro codenus paBen qeTneproii

F ol
HACTH JuaMerpa i 5 0 Qe 2r.— Hpuam., nepreeodiuxa.
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(Va— fVa), man V ex®, tBeppoii dasw. Taxum ofipasod, ypasHe-
Hine (] V.ffjﬂ} NPUHIMAST B, '

. v VN2 o s e N D
f”/ F:lj”'rr‘- ' :'-*) :ﬁiﬁ/(‘ﬁ'> :

k= 1 421 JZp (1V,61)

B rakoii hopae 0TO YpABHOHIC MOKHO OPUMEHNTL K PHEJLIM DCCKAM.
(Pakrnmeckn omo Gwio swsegeuo Hosenn (1927) umenso gam rakux
MaTepuaJoB, Ho ApyruM cinocobom u moayunao ero nmal. Caegyer
OTMCTHTL, YTO jf 3ABHICHT TOJALKO OT PACHOJOMEHMA TacTUI MecKa,

Y
d He OT X pacupeieJieHlld 0o pasMepas, B TO BpeMA KAk OTHODIeHUe ‘?

JABICHT TOJABKO OT DACHpPERIeHIA YacTuIl TI0 pazMepaM, a He 0T Io-
pHEeTOCTIEY,

¥papuenmua (1V,55)— (1V,61) me yunrssalor Toro, 9To NyTH OOTOKA
M'IJT'FT ﬁthL-r He ll[lH]‘l-IUJ]l.'rHEﬁHHMII. Ecan I]HGGT{}H HITE }l-ll}.'.'l-l.'j],}’ JEDBH-
NOTeRHATLELIMIL HOBEPXHOCTAMIL ¢y 11 o PABHO I, a HeficTBUTCALIAR

!
JAJINEA MY TH N3rudalomerocd NOToKA pasna [, To OTHOIIEHIE ;- Bask-
f

L
pacTea woadumnmentom ussmanctocty {. Buaaun n Poya (1950) noka-
JAJE, UYTO MOMKITO l'II_T['.I[-",E'l',EJ[IiTI.- H'EI-:}LI}IEIIIII.I,HEH’I' M2BNANCTOCTH A Kannj-
JHPHOT MO A OCHOBAIII H3MCPCHHI JJMeKTPHYeCKOl npoBojn-
MOCTH TIOPHCTOTO Tejda, HACHIEHHOTD PAacTBOPOM ¢ H3BECTHOI mpo-
pojumocthio. Coxpauss cumpon gradg jpas madaogacMore (Kaky-

MEerocA) rpajnelTa noTeRnnana %?“}, Mbl HAXOANM, 9T0 WMCTHHHBI
TPA/IICHT MOTCHINANA [0 JJNHe HIBHINCTOr0 MyTH {{F—'_IT?! paBen
Tu-g,leul (M % grad ¢. IlojcTaroBka o2TOro a3HaTemmA  BMeCTO
graid ¢ B ypasaenne (IV,55) maer

p= — {-Ehgrad Pp. (IV,62)

Vpasaenua or (IV,56) po (IV,61) coorsercreemmo mpeobpasymores
HYTeM BDCHCHIA MHOMKHTENA { B UX 3HAMeHATEeINH.

[Mocaejusan  wmomenn, Haiingea n  Homnnsz-IDaopmka (1950),
OTJIHYACTCS 0T HENPEPHBAKX KAMWAMAPHKX TPy6oK. JTU aBTOPH CTM-

1 B Bupoie ypacdednii ¢ 1V,59 no 1V,61 ABTODOM TOTWYTIeRa OTMeTenian
(LFE WL ﬂl-l-!”Gl'iﬂ. VECINHNDIIAA IHAMOOTENH B 3THX l!t!ﬂ'E]-HF.‘le B 16 paa. Hl‘]ﬂlm
toro, dopryaa IV,61 me orpasaer ocionuoro pesyiantata Kosenn — nepexoj
0T PEANBIOTO TPYATA K Mogenn kauwiad puux Tpybox. [Togpobuoe pacesmorpenne
ITHX BOOPOCOR MoMcn0 uaiite n moporpagusx JI, C. Jeidensona n A, 3. Hleiger-
repa. — Hpuas, ped.

A :'IIITHI'!|IH-L'I.EII'ITH dBTopa B OTAOMSNIN ATBNRIX TPYHTOR COMOITONLIG.—
fTpua. ped.
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TAT, YTO [OPL ABNHIOTCA KOPOTKUME KADWIIADHEMM TpyOKRamn
paBHOIl JIANHL, PACHPY/@ACHHe PAIHYCOB KOTOPHX Upej0npele1HeTcs
XapPAKTOPHCTHROI BAaKEOCTH, omicanHoii B pasgene 111 (rmasa 3).
[Ipu aToM npepnosaraeTcd cayudaiimag DOCAe0BATeBHOCTH TOP.

Pacemorpum  momepevnoe cédenie, NHepneHjUKYJIApPHOE K Tpa-
JHEHTY TOTCHUNANA, KOTOPOE COACIHMHT COUJHHCHUA MEFK/1Y TOPaMH;
MOPHl CJIeBA OT 3TOr'0 CEYeHHH COCHHAIOTCA ¢ JIPYTUMH IOPAMH pas-
OMYHEIX PA3MepoB, maxoaamunuuca cnpasa. Ilo xapartepucruke
BASKHOCTH MLl Mozkesm HaiiTu obsem 8V ma egummny o0bema moupmn,
KOTOPHIl NPUXOAMTCH Ha NOPH ¢ paaMepamui B upejenax or r Jo
r -+ &6r. Beauanuwe 6V cooTBercTBYeT TaK#e YACThL IIOMANN MOTepesd-
HOTO CCYCHNA, KOTOpasg UPHUXOJNTCH HA OOPL JaHHLIX pa3Mepos.

Teneps paccMoTpuM IOCHEOBATCALHOCTh NOp, COCTOANLYI0 M3
IOP PasMepoM 0T Fg JI0 Fg -+ Or M HAXOJANNXCA CHEBA OT CORIHHEHM,
KOTOpHIe CBASAHE C NMOPAMH pasMepoM oT rg Ao rg -+ 8r, maxopsmum-
mucs cupasa ot coegnHcHnA. [Tnomann mop uepeoro pasamepa, npu-
XOAAMAACA HA eIHHNIY NJOIMAJH TONCPeTHOr0 CEMCHHNA I[OMBLI, CJe-
Ba OT coefnuenua pasHa OV, a Tak Kak IocaefoBaTesILHOCTL TOp
ABAAETCHA CJHy4ailHoll, TO M0JAA NIIomajgl, KoTopas NPHXOANTCS Ha
nope! paamepa rg cipasa, pasaa 6Vy. Caeposarensuo, momans, npu-
XONAWAACA HA PHJL e 7p (Ha eMHINY INIOMAIH NONCPEMHOTO Ceves
HNA) paBua npouasefennio 6V -6V,

Yuntusag, uro B ypasupenue [lyaseiina Bxogur Muomwrenn i,
ME MOjKeM npeHefpeus BIMAHHEM, KOTopoe oKaszmpawoT Golee Kpyn-
HEE NOpPH PAJlA, CKaKeM, g Ha CONPOTHBAeHHe moToKy. Ofmas paa-
HOCTE TIOTeHIWATA, NPANOKEHHA#A K DALY, AeiictByer uepes Oomee
MeJIKHe TOpHE, TAK 4T0 UCTHWHHELI TPAaJiMeOT NOTEHOUAJA B [BA PA3A
foasme Kamkymeroca grad. ¢ n wciao nai];am;ennmx KaHajloB ToTo-

V-0V

Ka HA eIHHUILY NIOMAIH CeUeHHA PABHO —“TE. ITpavenenne ypan-
meaua  Ilyaseiina jpas  aroil  cHCTeME npEBOANT K ypaBHEHHIO
ﬂré'ﬁpg'ﬁl'rﬂ
by = —- ) grad ¢,

rae dv ABAAETCA mpMpameHHeM CKOPOCTH NOTOKAa, Koropoe ofycJo-
BIACHO PAJNOM nop ry rp. O6mas ckopocTs moroka Gyjer moatomy

i
1 £ w
v=gr 3 §rﬁ-ﬁvﬂ-wﬂ grad ¢, (1V,63)
]
OTHYA *
| i E
k=i 2 %‘”'B‘Wﬂ""vﬂ— (1V,64)

Pagmyc mop r ormocuTcs K HATAMKCHNIO, PABHOMY A CM BOJSHOTO
cronba, npu xoropom nmousa tepser obsem 8V B coornercTBun ¢ ypas-

6 Adpenam ¢.-X. SeMeln
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meamenm (1I1,5) pasmenma 111,3, Tak 9ro npm Bupaskennmu 4epea h
ypasaesne (1V,64) momyuaer Bupj

0% = dVa OV
k= i % % '—;%—ﬁ (IV,65)

OpHYeM O H @ ABJAIOTCH COOTBETCTBCHHO IOBEPXHOCTHBIM HATAKE-
HUeM ¥ DAOTHOCTLI TOMBEeHHOH BOJIK. YYNTLIBAA XapakTep Aonyie-
Huil, clenaHuuX npu eueoge ypassenua (1V, 65), Haidinge n Hommna-
Ikoppsx mpepaoskuan MuokuTens » ypasmenna (IV,065) pacemar-
pHBATh KAK NOCTOAHOYK NPONOPOHOHANLHOCTH, KOTOpag JOJHHA
OuiTh HalileHa dSMIMPHICCKH B YCJAOBHAX NPHMEHEHHA 3TOr0 ypaB-
HOMHA K TOTOKY BOJALl Yepes NeCKH I AHAJOIHYHEE MATEpHAJE,
HO CllefyeT OTMETHTE, UTO HX mn,u;nﬁﬁpasumﬁ muokareass 0,56 Gnuaok

1w smadenno 0,59 mpoxxnrTens l-l_:*i_:ﬁ B ypasuemun (LV, G3).

6. FTHIPABJIHYECKAA NMPOBOJHMOCTD
HEHACBIIMEHHBIX NMOYB

Ilo cux mop MEI paccMaTpHBaAM NOTOK BOALI 9epe3d HaCHICHHLIC
CPYHTH, JiJis KOTopX adexTHBEO NpOBOAAIIMM ABIACTCA BCe IODO-
BOe mpocrpaHcTBo. llpn arom mogpasyMeBasioch, WTO THPOCTATHYE-
cHoOe JlaBjienne MOBCIOJY ABAMETCA NONOMUTEILHEM. JTO0 YClIoBHE
o0BMHO BHINOJHAETCH BO BCeX HHAKCHOPHLIX npobdnemax sojocuabixe-
HUA, JPeHUpPOBAHHA TPYHTOBLX Boj, (HALTpammn Yeped HACLHIE
i [0j HACKOAMI W T. J.

IIpepcraBum cebe skcnepument, mofnobuHLl skcumepumenty [lapewm,
HO ¢ HeHAcHIMeHHoi nousoii. HenachlenHOCTh ABAAECTCA NPeNOCKIJI-
Koii K Tomy, WT0 MOYBA [OBCHJIY HAXOJAWTCA IOK BoO3JeiicTBHCM
OTCACHIBAIONLEH CHJLI, TAK 9TO PasHOCTL MOTEHIHANOB MEMHKLY LPOTH-
BOIONO;KALIME IOBEPXHOCTAMH o00pasna HOYBLL JIOJH(HA NOIJIepHH-
BATLCA HE 3a CUCT PA3HOCTH BHCOT NOJOMHUTEJILHOTO THAPOCTATHYE-
CKOro jlaBJeHus, a 34 CUCT PA3HOCTH OTCACHIBAKIIAX CHJ. JTO MOMKET
OLITL JOCTHTHYTO, HANpHMEp, B oDpasue, 3a:KATOM MeAY DAOCKHMH
NOPUCTHLIMIL TOBEPXHOCTAMH TEH3HOMETPOB, B KOTOPHX NOJAepHu-
BAIOTCA pPazHEe 3Ha4YeHuA BCacHBalomeil CHJL, Kak NOKasaHO Ha
pucynke 22. Ilpubop rtakoro THna npumenaaca Puuapacom B ero
i:ggﬁrax, KOTOpLe ABAAAUCH TepBuiMd B aToil obmacru®! (Puwapuc,

1 Bnepaste onslTil 10 ONpPeedeHn0 DeaCIBAONEro jaBlends B IoYpax
M OpAKTHYeCKOR HCII0IbI0DAIMe JANNLX 9THE ONKTOB MPH DOANOTEEHIOM O poLle-

i B CCCP 6num ocymectsaens B apagnatex rogax B, I'. Kopaesus. — I pus.
ped.
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TpyagocTH 3cchH 3aKMOYAKTCA B TOM, 9TO [0 Mepe H3MeHeHUA
OTCACKIBAIIE CUJILl BAOJL ocH olpasma OyieT H3IMEHATECA TAKIKO

CONOPHRANNE BAATY W THAPABIHYCCKAR
npogoauMocTs. [lpn yexosun, uro cko-
pPOCTE TOTORA ocTaerefl HOBCIOLY TO-
cTosipfoil, 13 ypasrenna (1V,23) cue-
AYeT, 4TO FPajiuenT MOTeHIIANa name-
nAercA BAOAR ocu olpasna, ABIAACL
BLICOKHM TaM, rje OpoBOjMMOCTE HI3-
Ka, W wBHaoGopor. Illak mnpabuio, B
peayiLTare nony4anTeA KPHBLIC Pac-
npejlejicHuA, MOKABAHHLIC HA PHCYH-
Ke 23. '
ITposojmocts Npn JaHHOM COJlep-
AN BJACH JUNIHGHA OIPEeAATLeA
HIMEPEmIcM TPAJNeHTa MHoTCHIMAaa
B TOYKe, Ije npeclaajact JaHA0d
cofepmanne mBaarw. Ilpu arom Tpe-
Gyercs, wrodn DOCTAHOBKA aKemepH-
MEHTA TOSBOJAJA H3MEPATL pacope-
JiedieHNe NOTEHLNaJa I CcojlepAHanne
BIATH BAOJAL 0CH TOUBeHHOTO ofipasna.

Puc. 22, Heraanm npnbopa paa na-
MEDRIIA CHAPABANYECKOl mpoBo-
JIUMOCTI  MOHACKITEANON  TOYBEL.
Bopa nojgaetea 1 H3BIeKaeTCA 0ol
NelicTONeM cocyugeid ciaLl qepes
XOMH NOPUCTHY LJIACTHIOK,

Henocratouro naMepuTh NOTCHIEAAL ¥ KOUNOB KOJOHKE (YyTo ABAAeTCA
AONYCTHMEIM JIJJIA HACKIEHHBIX TOYB) M HeJL3d CUHTATH, UT0 NOJY-

T

=
e M

Papomaswue B GTne NOAGHKY ——

Puc. 23. Hamewenfe copepskanusa  nja-
i (m), ruipasandeckoil mpovogmsocTi (k)
H moteHnuana (@) BjOJL KOJONKI THmo-
TETHMECKOI HeHACKIIENHOE MOYRE, 1 po-
Oy CHAOMENT DOCTOAMILE OTOK BOJLL.

YeHMLIT TAKEM ofpazoMm cpej-
HHil TpajiHeAT MOTeRnmamza pa-
BeH OJHOPONHOMY TPAJHEnTY
BO BCeX TOYKAX KomoHku. Be-
3YCJAOBHO, He0OXOIHUMO TaKke
obeclednTh BO3MOMHEOCTE ONpe-
ACAATE  BJAArocojlepiandne Gea
HAPYMEeHHHA TOTOKA BOJ[E B TC-
YeHie Beero aKCIepHMeHTa.
JECHePHMCHTAJLHOE  H3Me-
PeHie HNpoEoIHMOCTH ﬁ}rﬂ_[‘"['
noApofHO paceMATPUBATHCA B
Apyroii raase, 3Iech LOCTATOY-
HO CRadaThL, YTO HBME&]}EEH}I,
CAYamue [ onpegeleHus
H3MCHEHMIT  rujiparindeckoin
mpoBOAUMOCTHE B 3aBHCIMOCTH
OT CojepskamnAa  Buard, Onu

nposesiean Myposm (1939), rorga kax Yaiiaae n Koaans-sxopms: (1950)

BOCOOIL3OBAIHCE HCCKOJILKO WHRIMA

npuEnAoamiu. O#HEN Bexoaniadg

H3 Toro II]-B.KTH,. q9T0 COJep:KaHue BJTATH U OTCACLIBATOIIAM. CHIIA HE HIMe-

*
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HAWTCA HA 3HATHTEIBHOIl JIINHEe, ecJH BOJA CTEKaeT BHH3 MO J0CTa-
TOYHO JIIMHHOI KOIOHKe, TAK WUTO TPajiMeHT MOTeHIMaXa ABIACTCH
MOJHOCTHIO rpasuTannorasyM, [[pugaBas KonoHKe YKIOH, MOMKHO NIPH-
MEHAThL PpazjfiEsie rpagmentnl. [lpu TakomM pacloIo/KeHHH YOpo-
maeTcA HIMEPeHHe COJAep:KaHUA BAArTI ¢ TOMOUILID AJEKTPHYECKHX
smerogos. Takusm ofpazom MOHHO TOKA3aTL, YTO HEHACKIMECHHLIC TOYBK
noganagoTeA 3akony Jlapen Tak ke, Kak Hacwmenase. Ha pueynke 24
MOKAZAHLI PEAVILTATH, MOJYIeHALE JIA TPeX PAasanuHX MaTepuaion,

y.

by

Sy« = o=
8§ w “4{/ o o i

8 . e gl

%S’E AT 25
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g 8 M £ &
Ka1d9cgs

Pue. 24, lyjgpasianyeckan npoBojuMocTn HeKo-
TOPHX DOPHCTHIX MATepuanod Kak Gyumxuua co-
AepHanitn Baari:

a — Nacor -;- — | MM (I — nafnogaeman, 2 — puYHc-

nenmad no mertony “Yafinnca n INonnua-IDmopma,
4 — pHAHCHeUUAA mo GopMyae lioacun Gea nonpanKu
Ha WINMTHETOCTR); & — NCCOH T=% MM {1 — ua-
Omeoaesan, 2 — WWMYNCAeHIAA), ¢ — CHALLCBAA NBEIL
(I — nafangaesan, £ — PLYECIENIAN).

Mum BEgHM, 4To rEIpPaBINYecKad OPOBOJAHMOCTL DPESKO YMEHD-
maeTcA B IepBHX CTAXHAX YMEHBIIEHUA cojep:aana Brara. B Hero-
TOPHX IPHMEPax, OPUBEJCHHLIX HA PHCYHKe 24, YMeHbIIeHUEe 1IPOBO-
aamoct Ha 50% pmocTmraercs npM yMeHBIIEHHH COJCP:KAHHS BIarm
me Oomee wem Ha 20%. llpumamma aToro B TOM, 4TO Bee WeTmipe (ak-
TOpa, HepeIHCHCHHHEE HHMe, [MeHCTBYIOT B OJJHOM HaOpaBJeHHH.
Bo-nepBrix, yMeHbIIemIe cojep:aHud BIarn yMmeHpmaer sddexTns-
Ay nopucrocth. llockolduKy moTeps BOJIkl CONPOBOMIAETCA MOCTYI-
JeHHEM BO3AYyXa, TO MOPH, HAMOJIHEHHEIC BO3IJYXOM, He ABIAIOTCH
aphekTHBHEEIME KaHazaMu JJA MOTOKA BOJGL (C TAKHM 3KC YCIHEXoM
oEl Moram Ont OnTh 3anmoiHeHH BockoMm). Bo-BTophiX, NOCKOALKY
yMeHbIIeHHe COJep:KAEAA BJACH BHIZLBAETCA YBelIndeHUeM OTCACH-
BaIOIEil CILJIBI M caMbie KPYIHEBE TOPH 0CBODOAKILAIOTCA OT BOJLL Yike
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gpy HeDOJBIUNX 3HAYCHIAX OTCACLIBAIOIMCTT Cudikl (T, €. paubile, TeM
MeJKBe DopL), Hanoolee dGHesTHBHO NPOBO(AIHE D0)L BREJIHYA0TCHA
pga paloTul na Dojee papHuX CTajHAX  YMEHBLIUCHIIA DBIANHOCTIL
B-rpersux, uepes ocnolomIeHHME OT BOAL IOPHI OCTalOWuecs OyTH
norolka He ﬂ]llJH[}JHT, I peavJLTare Hero arn HYTI IO Mepe V.ladelllnda
BOJILI CTAHOBATCA Oolce uasniancTuMi. D-uersepTeix, v nousax, jak-
mNX YCajKy, OpH YVBOJUICHIN OTCACKHBAIOMCH CUlanl yMEHLIAKTCA
B pasMepul 0P, OCTAIUIXCH 3aN0JNCHHMMI BOfoil, B cTpyRTypaRHX
NOUBAX 110 CPaBHCHNI0 ¢ DeCCTPYKTY pOLIMII 30AMNTRJILHOE YMCHLUICHHE
I"ﬂ,;]pﬂlh]'il"lﬂl:l{llﬂ UPOROGIIMOCTI DPORCXONT HA PAHHNX CTAIHAX BLICE-
XAHHA, TAK KAK KpViHbele nopu, odecncunBalmle BLICOKYIO NPOBO-
AMMOCTE, NpPICTasjidinT coDoil HenPepLBOLIE TPeUHL, KOTOpLIe,
ocBoGoapBIIKCL OT Bojl, obpaaywT adderrnBuug Dapeepn, wape-
OATCTBYIOMME JABHKCHN IO BOILL 0T OJIOT0 Arperata K Jipy ra. Tak Kar
CTPYKTYPHAA MOPHCTOCTL MOMKCT COCTABIATL TOAbKO HeDOALIIY IO
qacTh 00mell mopHeTOCTH, yiademie aToil Hefonpuroil facti obmeil
OMKOCTH HACHIEHUA MOMCT YMeHLIOUTL CHAPABJANMECKYI0 IpoBOAH-
MOCTL HDpaKTHYECKH [0 MyJd.

Brmuncnenne rujpabpmmuccKoil  NOpUCTOCTH MoJedeill  OCHOBGLI-
BANOCH HA [OIYIEHIN, TO BCE HOPH 3aN0JNHCHE! TeKY HLell ;RHJIKOCT bI0.
IlpoBoguMoCTh HEHACLIMECHABIX CPejl MOKCT OLITL BRUMCICHA DI W3-
BECTHLIX JONYIIEHWAX ¢ YCIODHEM, UTO NPH OUPEACTCHUH TOPHCTOCTH
W YAeALHOII NOBEepPXHOCTH 3aIMJIHCHHLIC BO3IYXOM NOPh  CUHTAKTCH
qacTeio TBepioii ¢asw. Haupumep, no seropy Haiianea n Koamma-
Hopama dakrops, cnocobeTBYWIIEC NPOBOJNMOCTH, CYMMIPYIOTCA
JUIH BCeX IOCHeNOBATCARHOCTEN 1O0pP, 3a NCKIWYeHNeM TeX, KOTOpbIe
coflepskat Xora OBl ONHY NOpPY, ABJIAKMIYIOCA JOCTATOMHO K]YNHOI,
9700 OLITH BAMOJHEHHOIME BO3AYXOM INpPH CYNECTBYIONmE oTcachl-
palomeii cnae. Ha pncynke 24 nokasann KpuBele, paccunTanmuie mo
ATOMY METOY, B CONOCTABIEHNH ¢ HADJIOJACMEIMI KPHBRIMM I ¢ KpH-
Boif, paccuntanroii no ypapmenno Kosenn (1V,60). Tax xax aro ypas-
HEHHe B ero mpocTeilmein Jopyme HE YIUTHBAaeT WIBNINCTOCTH HOpP
H B3MEHEeHNA 9T0ll H3BUIANCTOCTI B 3aBUCHMOCTH OT COJLCPAAaHNA BAATH,
VMCHBIIEHMC NPOBOJIMMOCTH NOAYVIACTCA CANIUKOM  MCITe HILIM (t:.:u.,
nanpumep, Buxmm w Coamrmep, 1951).

HRorga sojla aBnsceTcs BAOAR NOYBEHHOI KOJOHKH ¢ DepeMeHHLIM
coflepsxagneM Biaaru, To szakon [lapen moser OmTL Bppazicn ¢ No-
MOIILIO Tpajnenta npoduiafa BaamHocTi (T. €. TPajlIeATa cojiepikaauA
BJarn) WaKH ¢ moMomnio rpajnenta norenuuana (Yaiizae n Koaana-
Mswopms:, 1950). Ilpepnonosknm, 9To KOJOHKA HAKJOHCHA K BepTH-
Kanm moj yrioMm ﬂ I 9TOo Colep:nanine BJAarn U rujipocratndecrkon AanB-
JeHHe HA paccToAHMil [, MaNMCPEeHHOM OT HWHEro KOHNA N0 JIJANHe
KOJIOHKH, PAaBHL cooTBercTEenno m u P. Orcacusawmyw cnay oboana-
daem gepea I, umelouee orpunareasaoe anadenne. Mamepenus nrco-
Tl kA AAA BLMHCIEHMA TOTEHLNAJNA @ NPONIBOANM OT HHMKHCTO KOH-
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Ha KOMOHKH. JareMm, mucmoassya ypasmemue (IV,13), moayuaem
¢=P+goh=P+4gplcos, (1V,66)

Torma mHa ocHopammm ypapmesmit (IV,23) m (IV,66) saxom [lapcm
npEMeT BHJ

v=—k( G5+ gecosd) (1V,67)

Tark KaK KoJIOHKA B COOTBeTCTEBHH C IPHEATON IENOTe30H ABIACTCA
HeHACHIIEHHON, TO JaBienne OymeT OTPUNATeALHEIM H, 4To eme Go-
nee BayKHO, OHO Oymer sapiuceTh OT COJepP/KAHWA BJATH, 9TO BHITe-
KaeT M3 XapakTepucTHKH Biaa:kmocTH. [loaromy ypasmemme (IV,67)
Mo#keT OLITL HANHCAHO B CAeylomeM BHje:

o= —Fk ('&if? 4% 4 go cor a) (IV,68)
Mu BmgmM Teumeps, uto obe mposojgmMoctm (k u Bemmamma dP/dm)
ABNAKTCH CBOMCTBAMM I0YBH, KOTOpHe OmpegcrasiawTr coboil dyHk-
ouH cofep:xaHuA Baarxn. Bropaa ma oTHX ABYX BeAHYHH ABIAETCA
BeqMIHHON, o0parHOll YKJAOHY XapakTePHCTHKH BJIAKHOCTH INpH
colep;KAHAN BIACH, HMEIMEMCH B PACCMATPHBAEMOI ToYKe KOJNOHKH.
CnenosatensHo, nponasegenne A(dP/dm) Taksie sABaAeTcA CBOHCTBOM
mouBsl H QyHKOHe cogep:rkaHasd BIATH B M0YBe H MoskeT OLITH 3ame-
HeHO cuMBoXOM % B ypasmemum (IV,68):

d
v=—x - — kgocosO. (IV,69)

[epBuiit wien npasoit gactu ypasaerua (IV,69) npepcrapnaer coGoii
COCTABIAAINIYI CKOPOCTH NOTOKA, NPONOPHHOHAJALHYK TIpajHeHty
cojflep/RaHEA BJAATH, T. ¢, IPaHeHTy KOHUEHTPANHH NepPeHOCHMOro
BeIMecTBA, JTa COCTABAANINAA IOTOKA NOJIHHAETCA 3aKOoHY AHPPy-
ann Duka, m % 8jecs ABIAeTcA Kosphduumentom guddysmn, Korophril
HAXOAUTCA B (PYHKOHOHAILHONH 3aBACHMOCTH OT GOJ@pKaHHA MOTBeH-
goil Baarg. Bropoid waen atoro ypaBHeHMA He NOAYHHAGTCA 3AKOHY
(Duxa; on opejcraBager codoii rpaBUTANNOHHEIT MOTOK M MOKET HaMe-
HATECA OT HYJIA HpH JBHKeHHA B TOPH30HTAJLHOM HANpAaBICHUH
(. e. Kormaagadeane cos O papHO HYTI0) 10 MAKCHMANGHOr0 3HAYCHHA
—kg o 0 npu apavenun cos 0, papEOM efuAENNe (B CIyYae BePTHRAILHOIO
moroka). Chaegyer mnogdepEHYyThH, 9YTO BHpa)KeHAe [epPBOro 4aAeHA
moroka B gopme sarona (Duka, sBxAWUamee Koappmmuwenr Arpdy-
aWil, HB BCKpPHIBaeT HoBLIX dusmIecKHX ABJCHHI, a MPOCTO BhIPAMKAET
saxom [apca B Gopme, Koropad ABIASTCA NPASMIIEMOIT A MaTeMAaTH-
4ecKOro AHAJNM3A 3aja4, CBA3aHHEIX ¢ o0pasoBamueM mpofnaa Biak-
gocTH. Brrancaenme xoapdnmmenra gaddysun xar PyrrommE cogep-
YMAHAA BJIATH DOoKaszaHo Ha pucyarke 25, Ilpm jpammoM cofep:rammn
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gnara agadcmne dP/dm onpejleaserca no DOJMOMKEHIUIO KacaTeabHOR
K KpuBoii, ABJIAKMCICA XapakTepHCTHKON BILKHOCTH, 3navcnue k
HONyHYAeTCH M0 rpaduky 3aBACHMOCTH THJDABINYECKOIl IPOBOJIIMOC-
TH OT COJAEP/RAHNA BJIATM, U HPON3BeIeHNE DTUX ABYX BOJAMYMH uaolpa-
skaeTcA rpaduieckit Ha Tpernel quarpayye B KadccTBe Koaddunnenra

madpdysnm ¥,
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Lodepreanue Brazs, %
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Puc, 25. Qupegemenne woaddnmuenta pudupyaun
LOYMBeHHON BAATE 1O 'IPARIUYECKOH IPOROHMOCTN
A XapakTepHcTHKe BJIAMKHOCTH NP JAaHIOM cojep-
WagnH BAATH:

J — XApAKTOPHCTHEA BAAMHOCTH, BHPAMGAKDIAS 3anici-
MOCTL MEMMAY BAAMNOCTLH m H BCACMBAKIWM TAaBICIiies;
2 — rEgpapaMMecKand OpoBOoNUMOCTS KAk QyuKmun -
HOoCTH, & — woodpuament andepyamn Kok dyYUKINAT Baark-
HOCTIN.

NMpu pabpannos coXepmannm BIary Koadddumuent gind-
$yaum DRYHCAACTCA UYTEM ACICHUA BETIMIUL poDoLi-
MOCTR B4 HAKJIOH XAPUHTCPUCTIRL BANII0CTIH,

XOTA rHjipaBiauYeckan IPoBOIMOCTE 0'1GHD MAJI0 3aBICAT OT COjlep -
MKaHNA BIary, sgaveune dP/dm nojsepiaieHo BANAHNK IOCTCpe3nca,
H3MEHAMICr o XapaKTepHCTORY Baaruoctit. Ll pu ognoy i ToM ke cojlep-
WAHIHL BJATH 29T0 OTHOWeHWe (4 clefoBaTelbLEo, W suadenue %) Oyjer
3ABHCETH OT TOrO0, N0 KAKOIT XapakTepucTike BIaGKHOCTH OHO Onpejleie-
JAETCA: IO Kpupoil, HalljgeHHOI OyTeM VBIadHCHIA I VKN odpaa-
Ha moYBEL, HWJH MO KpupBoil, nocrpoeHHoil Dojee Touro (DO TOUKAM).
Yacrras xapaktepMeTika, HCX0/ (13 KOTopoil Jomkno GuTh noayde-
20 dP/dm, Gyner onpegeaATLea, KoHeUHo, 00CTOATEALCTBAMN, CBOIL-
CTBeHHBIMI JlAHHOMY YacTHOMY ciAydai JpM;ReAus Bojikl. Ha pucym-
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Ke 20 morasaH Koadduuuent muddyaun, BHUNCIeHHNI M0 XapakTe-
PHCTHEE, DOCTPOGHHOI NNA cay4as «cymkmy ofpasna mousn. B opo-
THBONOJIOKHOCTH ATOMY NPOCAYNEAHNE NOBEPXHOCTHON BOJM B CYXYVID
nousy Owwio Oum cBazano ¢ Koadduumenrom juddysnn, BuTHCIeHHEM
0o XapakTepHCTHEE A yCAOBHil yBJIasHeHHA.

Mu;xHO OTMETHTD, YTO Mhl He IPHHAMM 3iech peroMengammn Komute-
T4 10 TEPMHHOJOTHH AMepuEaHckoro obmecrsa nousopenos (Puuapje,
1952) ocrtaBuTe BuipaskeHUe «rHIPABIHYECKAA IPOBOJHMOCTLY LA
HACKBIMEHHLEIX TOYB, A4 TAKHe BHPAYKCHHA, KAK (KANNJIAADHAA KO-
BOJNMOCTLY MM ¢HCHACHIMEHHAH NPORBOAHMOCTEY, YIOOTPedIATh JJIA
HEeHACHIMEHHRX mo4e. BeanvunmHa, KoTopas MOMJEKHAT ONpeeleHHio,
ofoanavaerca cumpBonaoM k B ypasaenun [lapcu, HeaaBHCHMO OT TOro,
9T0 mpeacraBageT coboit cpepa. Cyxas mouBa m BaakHEAA M0YBA
ABJANTCA PASTHYHLIMI CPEJAME, HMCIOMAMI PA3JHYHLIC 3HATCHHA k,
HO 9TH NOYBE He HMEIOT PA3JHuYHil mo KavdecTRBY (uanuecKux
ceoiicte?. Hacmmennoe cocrogame ML YacTHEIL cayvail obme-
ro COCTOAHHA BJAMKHOCTH; eMy NpHAaeTcA ocobas BayKHOCTB TONBKO
moTOMY, 4TO /[0 MOCIeJHHX ABYX-Tpex JecATHIeTHIl ero 3HaueHHe
CAHIMKOM NpeyBeluuuBami B ymepd 3HAYCHNK HEeHACHIIEHHOTO
COCTOMHHAA.

7. IEPEHOC BOJAHOIO IAPA B MMOYBE

Korpa mousa He HACHIIEHA, SANOJHEEHOC BO3JAYXOM MNOPOBOe NPO-
CTPAHCTBO OTKPHIBAET NYTh JJA JABHAKEHHA BopsHoro napa. Taxoe
ABujKeHMe nponcXofutr B dopme moaexynApHoi muddysuu uepes
MOYBEHHEIN BO3JyX B 00yCclIOBINBAET NEPEHOC BOJLI, €CHH HMEETCH
rpajileET OApPOHAILHOrO JaBleHns Bofiamoro napa. [lame B maorep-
MHYECKMX YCHOBHAX CYIECTBYET TaKoH TIpajiHeHT, eCclIH HMeeTcsH
rpajjuedT JaBIeHHUA B KWKol mousemHoili Bofe. Mummm (1955b).
MoKAasall, 4T0 CKOPOCTh mepeHoca B (hase mapa mpu 8ToM HpoNOpIHO-
HAJbHA TPajiHeHTY COMlepsKaHHA HHIAKON Bofs (T. €. MepeHOC TOJYH-
HAeTcH ypapHeHHI Auddyaul, BHPAKANIEMY 34BHCHMOCTEL HepeH0OCA
OT TPajiieHTa KOHIEHTPAIHN KAKOI BOIL).

daxon (Duka nua momeryaaproil guddysun B OpuMeHeHEN K Napy
NOYBEHHOI BOJR HMeeT BHJ]

= —a(f—m) D grad g, (IV,70)

1 B CCCP npuMeRANTCA PaaimanLe Te puMunsl aaa oGoamavenna xoafdnumen-

Ta ¥ — KoadduumenT BoJONPOENNAEMOCTH NOYBOTPYHTOR NPH HEMOAHOM HACLIIe-

HEH, Koadupriment H&Ill!ﬂﬂﬂﬁﬂﬂﬁ nununé)onlmaeunum H ap. (cM. BAmpAMep,

C.P.Asepramnosn, IAH CCCP, 1. 69, pun. 2, 3, 1949); Ganakyio mo cMeic-

ay semmumay JI. B. Jlukos wasusaer RoaddumientoM noTeHINANONpOBOAHOCTH

. B.Jl &t kK 0 B. fApjemna mepenoca B KamUIIAPHO-NOpPHCTHX Tenax, I'ocTex-
tTonnapar, M., 1954).— IMpum. ped.
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rpe ¢ — Maccad BOJOHHOIO Dapa Ha GJLInHDNY of'bCMa NOUBCHOOTO BO3I-
AY Xa;
f — cymMmapuas HopHCTOCTD;
mo— ofreeal SEIJUS0I BOALE WA ¢AnHUILY 00hesa 1movbL;
D — goopdunvent andehpyinn Bodsiloro napa uepes Boiyx;
f — KOHCTAHTA, HMCIOmMas suavedne oxkoxo U0 an cojepska-
OHA No4YBelHoil BIACH, HPH KOTOpPoM JRIGKCHIe napa Oyier
nopoasEo samerans (Henman, 1940; Ban bensen, 1952).
Bupaskenue, cpasmBaiomee o ¢ JIaBICHneM TOUBRCHHON Bojm P,
MOsKeT OLITL JICTKO BhiBejeHo na3 ypaseonsn (111.3) ¢ ywerom zaxona
Boilag, Koropuil mpejonpeje;ser, 4To WIOTHOCTL NApa UPAMO 1po-
HOPHHOHAJLHA JaBiennio mapa. DB peayawrare modiyuaey

0/0, = exp(MPiRT),
OTKYjla
do/dm = (a,M[RT)Yexp (MP/RT)dP/dn, (IV,71)

rae M — Monekynspnuii Bec Dol
P — napaesne nouBeHsoil Bojnl.
B memacuwimennoii nouse P Gyjler nMeTh oTpuLATCALHOE 3naYenne,
T. €. 0HO OyJleT npeAcTaRaATL coboil oTcacBawmymo ciay. Oonejnuan
ypasreERA (1V,70) u {(IV,71), noayunm

v=—a(f—m)(c,MDIRT)(dI’/dm)exp (MEP/RT)grad m. (IV,72)
JTo ypaBHeHHe MOMHO HAINICATL B ciefyioueil dopme:

D= — X gapa-grad m, (IV,73)

TAe ¥papa ABMAeTcA Koapdunnenrom aupdysnn, smadenite KoToporo
OmpeflesideTcd ypaBOCHHCM

Kpapa = — @ (f — m) (6,M D/RT) (dP/dm) exp (M P/RT). (IV,74)

Bee mmomutenn mpasoii eroponn ypasnenna (IV,74) asaswores wan
HIBCCTHRIMIL (PUBMYCCKNMIL KOnCTauTaMil, XapakTepiayIomuMl cBoii-
CTBA BOJALI UPH JaHUON Temueparype, NN NoJULEAIOIMIMECH ollpele-
Aeninto cpoilcteamn noupwi. lloatomy amavepue Huaps MOikeT OHTH
onpejlefieHO OpH J0doM 3ajanHoM cogepssannn saarn m. Odman cmo-
cobnoert K anddysun Gyger ONPCARIATBCH CYMMOIL BHadennil % u3
ypabmesnsa (1V,09) u %50, nann ana jioascKore rerkoro cyr-
JAUHKaY  NPHBOJAHT KpPUBYO, NOKAZMBAIOIYI 3aBlCHMOCTL oblell
CIOCODHOCTH K auddyanu U OTHOCHTEALIOrO SHAYCHUA HIIKOCTH
H napa oT COACPHLALNA BIAry,

Hepesoo O. 1, Wanosaaosoit
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V. OH3HYECKAE OCHOBLI JPEHAMA
|. HEKOTOPBIE YCJIOBHH JIPEHAIKA

[Ipn pemenum mwboro Bonpoca jipenaika Mul Opexsie Beero 3auHTE-
|IE{L{]BH.E[I_,I B '.']I.l[]l[—.",.'l,l'."ll,"[[lllil j.lﬂBIIE]]]I}] I[EF'-I].IEHH{]IIE B0 TR {]-IHH OTréachl=
BalMEell CHALL) B COACpHaNNA BJIAIM B JaHHMX TOMKAX NOYDE, 9TO
OCYIeCTBIICTeH ¢ momonikw sakona Jlapen pas cpedst, B KoTopoi
NpeAnoaaraloTeés COpaBe/IMIBLIMI OTpejeeHHbe YCA0BUA, T yeao-
BHA HABLIBAIOTCA I'PAHNYHMMI VCJAOBUAMH, KOTOPLIe HCOTACTHMLI

. o .y . 3
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Pue. 26. HopepxaocTs rpysToeslx Bog I momiep-
FRIBACTCH A OUPeIcAediion Y poude 34 cqeT
YCTOMTNRLX OCAAKOB @, DBLUIAJAIOINX Ha BOJ0-
nponngaeMnil caoil A ppn saanuEn BooneM
naped J. Crpenryt yrassipaior npudanantoinnoe
nanpagienie  IBRFRen s FpYyuUTORKMX BOT
K Apenan.

kO

L

OT pemennsa dacTHmX npobaem apenaia. ChaefonaTeaLuo, nojdHas
XAPAKTCPHCTHEA TPANNMHMX yeaoBuwil npejcrapiser coboil Xapakre-
PMCTUERY Kam/loil KOHKPeTHOI  3ajlavil JIPeHAz KA. Cne}lﬂﬂﬂTunhnu,
HAM TIPeJCTOMT PACCMOTPEThH DAZMIUMOLE YCJIOBHA, ¢ KOTOPKIMH Mbl
BCTPeTacMCA TP APeHasH:e, i BRALBUTL NPUPOAY IPAHNYHLX  YCTOBHIL

IlpoGaeMa Apenaka 4acTo BEIKYACT B ceDd KOMIICKE PadTHvuHLX
BONPOCOB, M TOATOMY B LCIAX BLUIBACHRA OCHOBHMX ocolcuuocreil
apenaxa Ml Dylem paccMarpuBaTh cXeMy AeilcTBUA JIPeHANA B yupo-
NEeHAOM ¥ ujeaansupopansom Buje. lloayaennwie pesyarTaTsl npe
X OPaBHJLIIOM COTCTAHIIL MOMII0 NPHMEHUTL I B HOJAEBLIX YCAOBHAX.
Cayuaii, KoTopumy npujawT Handoblieg 3IHAYeHMe, NPYCTABICH
Ha pucyHie 20, raje nokasan MONepeUANI PA3PE3 MOUDLL

3jech ML BMeeM pepXmni caoil A ¢ OTHOCUTEILHO BRICOKOIl BOjO-
NPOHNOACMOCTLIO, ToKoAnpiica ma cioe B, KoTophil 0THOCHTENbLHO
pojlodenpounitaem. Cuntacrca, wro Bojlonponunnacmoe Jdoike Oesyk-
JONHOE, A TOPUIOHTAILUAA OPOTAMCHUNOCTL BepXHero Caed JocTa-
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roamo sennka. Ocankn o nordomawTes cioem A co ckopocrsio,
HAMHOTO TPeRHINAIoMed TY HeaHATUTEONLHYI0 CROPOCTE BOUTHIBAHUA,
KOTOpPad CBOICTBEHHA CA0K B, MoaToMy CJ0il FPYRHTOBOI BOJK yeTa-
HABJMOACTCS [a YposHe Tpynorosuix woj I. Jlas peryiwposadis
YPOBHA TpPYUTOBLIX  BOJX YVCTAHOBJCHA JIPCHAMIHAM] CHCTeMa H
¢ JAPEHAMM, PACHOTOMEHHLIMI HA OJUHAKOBOM DPACCTOAHUE JpyT
or gpyra m Ha ofmoii raybume. Tax xax cmcrema cHmMeTpHYma, To
MAOMIAJIE HEe 3dTOIHETCA BOJIOIT W3HHE N eINUCTBeNOLM HeTOTHHILOM
mOCTYOJACHHAM BOJAL B HOOUBY ABITHMETCH OCAAKH. Bﬂﬂﬂ.‘ia COCTOMT
B TOM, 4To0nl [ gapmoil cxesmm jpenaska B noune, koaddumment

i
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Pne. 27. llopepxnocTh rpynroBmx moj I mop-
NEPHUBABTCA 10 ONPEJEICHIIOM YPOBHe 34 cueT
A PTe3HANCKOIT BO/L ¢ UbeaoMeTPIUeCKol HoBe pX-
HOCTLI A upn pagugun Jpeaassnoil eteress J.

guasTpamuy M rayduHa KOTOpPOI M3BECTHLL, OLPEefeduTL COCTOA-
HHE IIOYBeHHOH BOJL B0 BCeM mpodnie MoUBLL.

Ha pucyrre 27 naofpasken ¢ayuaii, Korja BMECTO 0CaJIKOB DenIai-
Ly10 pods B GOpMHPOBAHHY BOJHOIO PerkiMa MOYBH HMEIOT apTesian-
CKHE BOJLI. 3/eCh eCTECTBEHHO OTCYTCTRYCT HIGKHNIL BOJOHENPOHNILAe-
MEIH ¢0if, B OCTANLHOM ML UMeeM 34CCL YCAOBHA, mojobdmunc pac-
CMOTPEHHLIM Ha pueyHke 26, Yposenn, Ha KoropoM OyAyT CTOATH
apTesnaHCKUe BOJE B COVYAC OTCYTCTBI JIPeHayKEoll cueTeMsl, 0003Ha-
den' Ha pucyHKe 27 muinucii /.

Cayuail, Korjja Ha YYacToK UOCTYUAT BOjL NWaBUe, NoOKa3an
Ha pucyHke 28. Bepxuuil cnoil ¢ BLICOKOH BOZOIPOMNLASMOCTHIO TIOJ-
CTHAACTCH IOJOTMM BOjOHENPOHNIASMBM CHOeM, 110 KOTOPOMY ¢ mpi-
Jeralollied IVIOMAJM TeueT IOTOK TPYHTOBOI BOJILL

1 lloxasaana NLEIOMCTPHYECKAR NOBCPXAOCTE APTealABCROID acTa; OTME-
THM, 9T0O 3TA NMOBCPXHOCTE HacTo OLIGACT WNKe LOBepPXHOCTIT SeMIN @mnu PHLIE
TPYHTOBEG BOJN), XOTA 0 B 9TOM chayuae neofxo M Apenn:k. bonsnmol opakTi-
HeCKHii nuTepec NPEICTABAAST CORMCCTIIOe muTamte (MuduanTpamnonnoe s ma-
nopHGE), T. €. ¢xeMa, ofnenumoman cxeMul pHeyrnob 26 1 27.— Hpum. ped.
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[Tpn Brxojic BOJOHENPOONOASMOIO C€J0A HA HOREPXHOCTH IPYH-
TOBAH BOJA NEPECEKASTCH MOBCPXHOCTLIO BOJOHPOHUILACMOTO BepX-
HEro ciaos Ha ywacrie J (pue. 25). llpnm oroM pmepecedennn ectecT-
BeHHLIT  [OBCPXHOCTHRI APEeHAZE NPCHATCTBYCT  PasBuTHIO  T'i/jl-
POCTATHHECKOID IANDPML, HHTGIH:H“I HEN3DeRHO BO3AMK OB, ccan Ow
TPYHTOBAH BOAA HE NOPLIBATACL 34ech HApY:KY. OTCYTCTRUC nanopa
00y CIOBANBACT NMOHIGKEHUe YPOBHA TPYHTOBLIX BOJl B arom paiiode.
Ofzactn, vepes KOTOPYI0 BRIEANHNBAIOTCA TPYHTOBHIe BOjLI, HABLI-
BACTCA MOBCPXHOCTE BLIXOAA IPYNTOBRIX Boj. Ecam sta novepx-

Henpowugaese cooe &

Puc. 28, llorepxnocts rpynrosmx BOM B cayvdac
UpHTORa Caepa, ﬂﬁytﬂumuluulmueru Henbxon-
MOCTE JIPENAKAG ¥ NORCPX HOCTH BLIKINHUBAHUSA [

a —J]m.fl:p:n—:nu'm FRYHTORRLY BOO A0 YOTAHORKW npa-
UE g & — MOEPEHOETE PPYNTORLY BOX OOCHEe YeTi-
HOBKW jApens JT.

HOCTL  JIOKanuayetcs  Tomorpaduuecknyn  VCIOBHAMI  3aJIeTAIHs
BOJOYUOPHOTO NAACTA, TO B 3TOM CJAyIae Mbl uMeeM aejao ¢ dopsipo-
BanueMm pojgauka nan kawda. Ho ecan ofgacTe BLKAuHUBAHUA pac-
WHPAETCA B CTOPOHL NI ¢OCTONT H3 0AUZKO PACIOIOKEHABX JIpyr
K APYCY MeCCT BLIXOJOB KIIOUYeid, TO BLXOJ PPYHTOBRX Bojl 0OBMHO
Ha3WBAKOT JLHNel BHEJWHUBAHUA PPYHTOBLX Bojd. O0nvno B Takux
YCTOBHAX HAJA0 JANOMTUTL HOUBY OT BLEJNIABAHUA TIPYHTOBLIX BOJ
Ha MOBEPXHOCTEH OYTOM YCTPOMCTBA JIPEHL, Kak NOKA3AHO HA PHCYH-
ke 28, wTo0uL BLABAThH IONMEHNe TOPUSOHTA IPYHTOBOI BOJLL. ¥po-
BEHL 'PYHTOBLIX BOJT Nepell OCYIUCINICM H IIOCJTe Hero mokKasalH Ha pH-
CYOKE TYVHKTHPHELIMIT JIomasmt,

Hurepecen caydaii, Korja caoil mpecHoil rpyaroBoil BojL, NHTae-
MBI aTMOCHepPREIMI ocadKaMu, o0PAIVeTCA B VCJAOBUAX IMOITONJICHHA
Mopcxoil Bogoil, Kak mokasano na pucynxe 29, llpupegennas cxema
nspecra noj, nassadnem Fuden-Tepubepreroit aunsn. Taxaa cxema
BOZHHKAET B TeX CAYIAAX, KOrja XOopolo npodHdmaemsiii caoil A

! Yauge ue pexnatepaioluite JApenn (A0RYNe [LPeRE, TOAOBILE [POIR, 0TCed-
UL Peil — OTHPHITHE ITH JUKPLUTLE) He BIe3AOTCH B MOBEPXHOCTE ROJOYI0pa
(Taw mAsKIBACMLIe TECOREe PIILITHLE 00 CTeIeHN BCK PRTHA nAacTa, WAN BACAYNE), —
..IFIFH.'II'.. llI'ill""-l'::;.
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MOKOHTCH HA BOJOHeIpONIIacMoM HIEHeM cloe [, 9To BeTpetaeTcs
B YCHOBMAX OCTPOBA, OKPYMCHHOTO MODEM, MbICd HIH MOPCKOro
mepewieiika, B exyTanx, Korja octpos, Mule M HCPeUeeR JOCTHI AT
SHAYNTONLHLIX PA3MCPOB, NPIJINE H OTJHB MOTYT 0DYCJI0OBUTL PAIHMILY
ypoBHeil MOpA Ha NPOTHBOJEKAUMX CTOPOHAX TAKOI'0 y4acTKa cymm,
KaK NoKasano ua pucynke. Duuneneskaugii caoil npecmooil rpyHToBoil
BOJLI TOMIGKAeT TPaHNILY M1y npecHoil n colenoid BoTOll HILKC
YPOBHA MOPA, I ME ODHAPYHMUBACM MOBCPXHOCTE BLIXOJA FPYHTOBLIX
BOJ{ YACTHYHO B MECTAX BLIC VPOBHA MOPS I MACTHMHO B MECTAX HIUKEe

¥ 1 & % A

Pue. 29, lHopepxwoeTi IpyHTOBLUX BOJ B Ycio-
BHAX YeTolMNpux ocajlkon a, KOrja [Opecise
FPYHTOBEIE BOJII OTTECHAIOT CONTEHRIe FPYHTORLE
BOMEL MOpPCKOro uponcxossgenis (annaa uden-
Fepubepra):

1 — DOBEPXMOCTL I'PYHTOBLX Bol; 2 — ypouellb MOpH.

aroro yposusa. Ha paceMoTpeERLX 4-x pACYHKaX cTpeakKaMu MOKA3aHO
HATIpaBICHHE MOTOKA TPpYyHTOBWX Bod. Domee Towumwoe onpejenenne
HANPaBJIeHUSA TPYHTOBOrO MOTOKA ABAAETCA OJHOI N3 3aja" JpeHaka
(Haitaae, 1950).

B npocreiinem cayuae Mel ModeM IMeTL BOJOIPOBOAAIL ¢lioi,
JEKAIMAN HA TOACTHIAI0MCT HOpoAe ¢ He3HAYNTE LHOIT BOTOIPOBO{-
MOCTBIO, KAK mokazaHo Ha pnceymrxax 26 n 28. Moryr, oauako, Owitn
cayuan mocaejoBateannoro Hamtacrmpanng. Ila pueyske 30 noka-
3aH cJ0il BLcoKoii nponnnacsoctn A, saderawomnii ma ciaoe b ¢ Menn-
meii, Ho eme JOBOJALAO dHaYnTeALHOI Bogonponnmaenoctsi. Hocaen-
HUIl MOKONTCA, B CBOW O4epe]b, HA BOAOHenpOHHIAcMOM cioe B,
Ecan ocaaku BMIajaoT Ha NOBepXHOCTE B TAKUX KoAU4eCTBAX, KOTO-
PRI He MIII‘},TT GhITL I[ﬂl'.THIIIIl{-‘.HH IMOTHOCT LD CIIORM H, TO 'PYHTODBLID
Bopul GyayT ofpasoBuparnes mexgly caoamn A u b5 ¢ sepramom rpyn-
TOBLIX BoJ B crmoe A, M 0Ta CPYHTOBAA Bojla MoykeT o0ecneauTn Npo-
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caunsagme B cxoii B B Taknx KoamvecTBaX, KOTOpie He MOTryT OHTL
pmnTans: caoem B. Cnepopatennmo, BTopoil caoil rpyHToBOi BOJL
MosieT chopMuUpOBATECA B cioe 5 moj| cBOUM TOPH3OHTOM TPYHTOBOIR
pofint. ToOra aeprano BoAM B ropuaonte A HABLBASTCH BepXoBOJKOH.
B sroil raabe He paccMOTpeHO pemenue 3ajadH JipeOaka B 9TOM
ecaydae, HO JIeTKO TOKa3aTh, 9TO FOPHAOHT BEPXOBOJAKH M0:ieT ORITH
TONLKO BPEMeHHLIM; €CJIH OCAJIKH BLINAJAWT o TeX uop, [HOKa He
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Puc, 30. Ocajiki a nuansator ol pasosanne
BpesMenHOll  HOBEPXHOCTH TPYUTOBHX  BOJ
'y B Bepxuem cioe A, BOFONPOUNIAEMOCT
KoTopoTo DoaLlle, YeM B HILKHeM cihoe K.
B cnoe /5 moncer GHTE BTOpPAA NOBCPXHOCTh
rpyutoRutX wo JINB,, Kotopas nworga orxo-

Dyjmer MOCTHCHYTO COCTOM-
HHE paBHoBecus, To obocob-
JeHHLIE TOPH3OHTH TPYHTO-
BHIX BOJ{ COCJIHHATCA B OJ{HH
ofImuil ropuaoHT.

2. TPAHOYHBIE ¥CJIOBHH

[ToanakomMumca ¢ ocoben-
HOCTAMH I'paHNYHLHX Yclo-
BUil M HCCHCYEM BO3MOH-
HOCTH IIOTOKA B VKa3aHHLIX
yeaopuax., Cwrasama pac-
CMOTPHM TPaHUIOY MeMwuy
OPOHHIACMIIM M HellpoHm-
naeMmM canoamu A 1 B, kax

ant ot nosepxuoctin AR, noKasaHo HA pucynRax 26

28, nan Mesuay caoamu Bu B
ga pucynke 30. Tak xax poga He MOMKeT mpoiiTH M3 IpPOHHIAEMOro
C0A B HEeNPOHMNAeMblii, To He MoKeT DHTH W IHOTOKA B HANPABJICHHM,
nepueHjHKyJIApaoM 370l rpamnne. llostomy senpomnnaeman rpammua
JOMMKHA COBNAJIATE ¢ AHAMeN TOKA M, clejloBareaLuo (cum. paagen 1V, 4)
AKBMIIOTEHLIMAIR MOHHEEL ObTh NePUeHINKYIAPHL K Ipapdne, ecJ
npoHEuIaeMsiii cAoil ABAAeTcA OAHOPOAHHIM (H3OTPONHHMM) HIH eCiHu
HOTOK JABMIKETCA BJAOJABL TIABHOI ocH, a He APYTHMH HNYTHMH.

Hanee caeyer paccMoTperTh MIOCKOCTH cAMMeTpHE cueTeMer. Taxne
IIOCKOCTH MoKazauel Ha pucyake 26 mumnasu E /K (peprukansnas
NAOCKOCTH, WNpOXojAmas veped ochb apems) u JM (naockocrn,
napadnencnag EJ M w pacnonosenHad mocpe/iiEe Me;KAY ApeHamu),
Tax kax cucrema cHMMETPHNYHA, TO SKBHIOTEHIHANH M JHHEHH TOKOB
(masmBaeMbie THAPOANHAMUYECKOIl ceTKoll) Mo oJHYy CTOpPONY HIIOCKO-
CTH CHMMETPHHU (IO OJlHY CTOPOHY «IPAHUIBIY) ABJAITCA 3epKAIb-
HEIM OTpazceHueM yemaobuii ua gpyroii cropone. Ma sroro caeayer, uto
K&KIOMY KOMIOHEHTY TPYHTOBOTO IOTOKA, HAXOAANIOMYCA HEINo-
CPeCTBEHHO PANOM ¢ rpasudeil ¥ nepneRjukyJspHEOMY K 9Toil rpa-
HUlle, [AOJKEH COOTBETCTBOBATH KOMIOHEHT NPOTHBONONOHHOTO:
HAIpaBIEHUA, HAXOJAMMICA IO JAPYryH CTOPOHY IJIOCKOCTH CHM-
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merpunn  (mo  Apyrywo cropomy «rpannums). mapojunsasmmveckas
coTKA, NEPeceRaltlEs Upasnny, J0mkna ObTh, CAe0BaTHIRHO, HY e~
Boif, 4 NJAOCKOCTH CumMerpun, nmojodHas Bojodenpouunaemoil wioc-
KOCTH, HABIACTCA HanpabJAcHIICM INOTORA CHETEME.

Ha pucynre 26 ppjuo, aro nyTe JM A/ asaaerca nanpasieineM
OOTOKA, KOTOPHH YacTHUHO T [0 BOJAOHENPOHNLALMOI I'patnge
H HACTUYHO — N0 PasHLM IJIOCKOCTAM CHMMETpHM, Torja Kak £ —
Apyras JHENSA TOKA — COBLUAJACT ¢ INIOCKOCTLIO cummerpmit. Cheno-
BaTejlLNO, Nagaioiune Ha mosepxnocrs EJ  ocajrn enmemalorcas
MEIEJLY STUMIL OTPaHENYLBAIMHEMI ANHIAME TOKA J0 TeX No], NoKd OHH
He ORK&RYTCA ¥ OjiHoll n3 nojopun mepnmerpa apenn J. Cenenme
JIM AL E mosnceT GLIT 113011 POBALIO OT UCTaIbHOI CHCTeMb 0e3 BIAHIA
HA ee THAPOIMHAMIYCCKYI0 COTHY, U PCIIeHIe 3aJatn B OeaoM MOKHo
CBECTH K PACCMOTPEHNIO OT/IEILHOTO 30N POBAHEOT O Y4aCTKA CUCTCMALL.

[ToBepXHOCTH MOUBLI UMCET OLPEIENenny opmy i MecTonolo-
skeHue. EauincrtBeHHRM HEOCIOPHMEM VCIO0BIEM ABJIAETCH To, YTO
MOTOL BOJLI, TMPOXOAANNil Yepes MOBEPXHOCTL MOYUBLI, PABCH KoJdH4e-
CTBY BRINAJAIOHINX 0CaJKOB'.

YpoBenb TPYHTOBHX BOJI He HBIACTCA NPHIHAKOM, Xapakrepu-
3yI0mnM FPAHNTHELIC YCJIOBH, NOCKOILKY OH caM siBjaeTea nandolece
Bax#{HOIl 94CTLI0 HCKoMOTO permeansa. Ben cnetema obuvne pacemarpn-
BAETCH KAK [ARe OTJAedLHBIe TacTii, ojiia H3 KOTOPLIX HAXOAHMTCA HOM,
a Jipyrag — HajJ YpPOBHEM TPYHTOBLX BOJ. JTOT YPOBEHL 3jlcch pac-
{':-MHTI'IHEE[ETE-H Kok I"]}H.HI-IJ.I,E’I:.,, 'EJHC-HU.'ID}]H‘HII{? I'."I:’:I'I‘H-I’Iﬂli-il. OTHMCKHBAETOH,
HO YCJHOBHA KOTOpPOil N3BeCTHH WA mpeiuonaralored. HMagecrHnim
ABJXAeTCH, KOHEYHO, TO, YT0 THJAPOCTATHYECKOe [JaBIcHie PaBHO
Hya®, Tak 4To OOTeHHUAN B A000l TOuKe Ha MOBepXHOCTH TPYHTO-
BHIX BOJ €CTL BCETO JHINL TpPaBUTAUNORHAA cocTaBamwoman gohk,
e ki ABIAETCA BBICOTOIH HTOi TOYKL HAL NPOHIBOJLIO BLIOpPANITLIM
YPOBHCM OTCHUETA.

B cxeme, npegcraBmennmoii ma pucyHke 20, nmegrca gomymenue,
npusojiamee x Heboabmoii omunbre (Yailaze, 1945), qro beaknii
gefoanmoil JoalEL TPOCATHBACTCA Yeped HeHACHILeHHYI) N04YBY Bep-
TAKAJILHD, TAK 9T0 HOTOK BOJLI, OCPOCHUKVAAPOLI NoBepXHOCTH
TPYHTOBBX BOJ, JOCTYIEH IHOJCYeTY Na O0CHOBC HMBBECTHOTO pacmpe-
AeJeHNA ocankoB ma moeepxmoern®. Ecnu yposens Bojisl NOjJANMACTCA

! 370 yenoBle BLIDONMACTCA ANIIL npu OTeYTCTBUD DOBePXHOCTOOLO CTORA,
9T0 AaJTeR0 He BCernga MMeetT MecTo. — ﬂ'prr.u. ;Jfﬂ-

* Tounee: pasno atMocdepROMY JIaEIENUI0.

Eﬂj_rﬂue Takoe onpeaedenile NOBepXHOUTM FPYHTOBLIX  BOjg Opan  gauo
A, @, Jlebepesny (cm. A. . Jl edi e g s. Townenusie U rpynronie RO,
Han. 4-e. M.—ll., 1936).— Hpum. ped.

2 B poge caygaen (ocobeuno upnm rayfokoM JIPeHEOBANNN) HACKWIIEHVE
NO9YBR, NAXOMANCIHCHA BRI NOREPXHOCTH FPYNTOBREIX BOJ, BOJION RLITA A KMILAX
OCajKOR MOMeT CYMEeCTECHHO CHIUHATL BENUTHHY NHTAHWA CcaMEX FpYHTOBMX
BOR.— Ifpus. ped.
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WIN TajaeT, To NOTOK YECIMYHBACTCA B 3aBHCHMOCTH 0T CHOPOCTH
lepeMemeHs HIiH HAROIIeHNA BO/L, 00YCIOBICHHON JBIGKCINCM
yposua rpyutoBoil sofn. Takoe jenenue zajaus He o0sazarelbHo,
1O 0O FAMHOro ynpomaer pewemie. B rpyHTOBRX BOJAX Ha pUCYH-
kax 27 u 28 nmonepeunuii MOTOK OTCYTCTBYET. Y POBHEM I'PYHTOBBIX
BOJ{ CINTAGTCH I'PANNIIA MeKAY HACLIMCHOO MOUBOI ¢ OTHOCHTEALHO
BEICOKOIl BOJONPOHIIAEMOCTLIO i HeHACHIICIEOH NOTROIl ¢ HITOMEO
Magoil sogonpommgaesortsin’. Cunraercd, 9To aTa rpavulia cOBIATALT
¢ rparndHeis motokosm. Doaee mpaemabEeM Onmo 0wl pacemarpu-
DATL BePXHION TPAHMILY KAIULIIAPHOI KailMpl — Tas, rje oHa MOKeT
Grairh obpapysena (em. pasjpea IV.6), kak mosepXHocTh, ¥y KOTOpOi
MosEeT OuTh moror. llorenmuan Gyjer onpefelAThCA MO cleylolgi
dopaye:
¢ = gehg+ Py,

rae /i — BEICOTA TPAHMIL KAalMbl;

P, — orpnmateapmoe JaBjeHIe, NpPpH KOTOpoM D0YBA HAYHHACT

CTAHOBUTEHCH 3AMETHO HOHACHLIMEHHOII.

B mouse Beile NOBCPXHOCTH UPYHTOBLIX BOJ MMCETCSH OTPHI{ATEN b
HOE JaBicHEe (T. ¢. MOYBCHHAA BOJA NPOUABOJINT OTCACKLIBAKLIEE [CH-
CTBHE), TOrJlJa Kak HUke YVPOBOA BoIL TaRJeHNe UOM0KNTEIbHOE.
Heksogemme BeTpedaeTcas B TOM ciydae, KOIjla ypoBenb IPYHTOBOI
BOJIRI TIEpecekaeT MoBepXHOCTh MOMEH, KAaK NMOKAasaHo HA pPHCYHKax 28
n 29 B Toukax r, rjie HNPOHCXOJNT BHKIAOHABAHNE IPYUTOBLIX BOJ,
HA MOBEPXHOCTH. JTa HOBEPXHOCTh HAXOMUTCH IO HMyJNCBLIM I'HIPO-
CTATHUECKUM TABJICHAEM, CCAI CCTEeCTReHHLI JIpeHaH HpeJoTBPAITaeT
CKOIIEHHe BOjLl Ha o0Ha;cenHEWmX mnopofax. Hemm swe maj moBepx-
HOCTLI0 CTCKAHHA WMeerca crofdas soja (cMm. pue. 29), nasrenne
HC paBHO HYJIKN — OH0 ONpefefseTcd HANopoM CToAYeil BOJHL.
B awGom caydae — HesapHCHMO OT TOro, paBHO JII JABJEHHE HYJIO
WIK HET — D10 JIABJIEeHNe TPMHUMACTCA 34 IPAHIIHOC YCJXOBME M HE
npejgcTapaaer coboil acTs meKoMoro pemernd. Pasyemngenne (110 me opo-
NPOTAKEHHOCTL) [MOBEPXHOCTH CTERAHMA CUHTAETCA  M3BECTHBIM.
[IpoTasieHHOCTE 3Ke ONpeflefifeTcA MOJNOKEHHEM YPOBHA TPYOTOBOI
BOJLI.

[Mepumerp ApeHaxsa B caydac TpyO9IaToro JpeHa:a N KaHap
ABJNACTCA TAaK:Ke NoBepxuocTbio crexamma®. Homyerms, 9TO ML HaMe-
PAEM BEICOTH OT NPOM3BOJABHO BrbpaHOro yposHsa orcdera. llyers
srcora [ ABIAETCA BRICOTOI MOBepXHOCTH BoOjiL B Apene. [loTenunan ¢
npi JaHHOM HOepuMeTpe JPeHAaAd HA BHCOTe A Haj NOBepXHOCTLIO
BOJkI B JpCHe paBeH

1 OTo ompeTeSemie We COOTRETCTHYET panee¢ npuHATOMY.— Hpusm. ped.

2 Peur uger off YYACTKe RREICAYHBANMA guiie TOPHIONTA BOAW B KAHNANE;
HW/Ke Y POBHA BOJE CMOMEHHHIT HepEMeT P ABAAETCH SKBINOTEHMNANEHON MoBRpX-
AocTLI. — [lpum. ped.
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¢=go(h--1I), (V.1)

TAK KaK JABJICHIE PABHO HYT0. JTo YCIOBHC ClpaseliiuBo 1 peex
cBOOOIHO JIPEHNPOBAHHKX NOBCPXTOCTEI CTCRKAINN I 1M BCeX ypon-
geil FpYHTOBLIX Ro;l. B toukax migke nopepXnocTa BojW B Ipeue npu

ravonue « pasgcune P opasno god n wmcora paepa H — . loren-
nHasa nojeuntTepeaetca no  yvpaspennio  (1V,13):
=P +go(ll—d) - goH. (V,2)

Tak kar rayOnua d ®He GUTYpupyeT o oroM KOHEMITOM DLIPAsKeN,
TO, OMCBIIHO, UTO MOTenuual pe sapucent or rayiunou. Iepiumerp,
CONPNEACAIDINICH ¢ B0 13
Apenhl, NPeACTaBIACT, TaKuM
obpazom, skERTIOTeHENAAL. Be-
JnvIHA noTenmpaTa Oy/1eTr 3a-
BHCCTH OT  onpelejieans  Io-
TeHNATa — B COOTBETCTBIIH C
ypasnennes (IV,12) u or npo-
HaBOJALHO BeOpapnoro YpoBAA
orctera Bucor. Ecaun ypobenn
BO/LI B JIpeHe IPUHATH 34 ypo-
BeHDL oTcuera, TO BeamummEa A Poe. 31 Il peaoydentie Anunil Toka ni
W, CACNOBATEJILHO, NOTCHIITAN Fstaninee _.":!E‘H-:;{}' ABYMH  CcJoHMIL TPYIFT
v TepuMeTpa J(PeHE!, COmpH- AT OI BOAUIPOHILAesoCT by 1 Ay,

: = CTpearn YRA3WBRIOT WAl panaciie Ji mu i
KACAWIMETOCA C APEHAHHON BO-  pyicn, B uzorpouublX MOMTRAX DRENIOTEN-

noii, paBeH HYJ0, HE3ABHCHMO  nuaan ¢y 1 (o WEPICTUINKEYIAPIKE A0HNGM
oT cnocoba onpeie/ieEusa DoTeH-  TURD.
puajga. B rakux cayvasax yacro
HAXOJIAT Y00 HLIM BHOMPATE MePHMET] JPeH 0 HYJeBOMY HOTCHIIANY.
IHorja npuMeEAT N3BeCTHHIT 3aKOH NPEJOMICHHA JHNANI TOKA
HA Tpamiile Me#ly CJI0AMH pasmmiuoil Bojompornunaemoctn (Haca-
rpanae, 1937)!. Ilyers manmpasaewne JUHIO TOKA B Cpeje ¢ BOjloipo-
HHIAeMOCThio /iy cocTasasger yroa O ¢ nepueluky;aapoM K rpanie
asyx cpei. Torga B cpejie ¢ BOJONPOHIUACMOCTBIO fa YIoJ BLIKI-
HUBauuA OyaeT \p. ITH yCA0BUA Nokazams HA pucynmke 31, npej-
nojaraercs, 4To BCe JHHMIL TOKA, HE3aBlCHMO OT TOI0, HAXOAATCA
OHH B IJIOCKOCTH HepTerka i HeT, TAPATICIBHET ATOI IUIOCKOCTH.
Teneps paceMoTpus DoToX mupnuoii A, B cpeje ¢ TPOBOAMMOCTRIO Ky,
mepeceKkawmuii rpaguily na aamne L o smxopsmuit B epeny ks o Bije
NoTOKA MU PUHEOIT A 5. FKBUNOTEHUMANN, TCPICHRKY IAPHLIC K JIHHIAM
TOKa, Tai:ke OyayT npexomagaTeed. llyern skBRmorenumanm, npo-
Xoaamue 4yepea KoHnu orpeaka L, OVIAVT ¢y H g H OyCTH paccToAnme

! Haxaraemble am&e yeaosud Gwan onepnue jpanst P. Jlaxaepom (1933 r.,
CM. JNTepaTypy B Koume Kunarn).— [pus. ped.

() Apenas &.-%. Feuelb
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MEIIY ATHMI DEBUNOTeImIuanamu ovier 0y (s cpeae k) u D (B epe-
Ae ks). CaepoBateinno, rpajienT norcuuuaasa oyjer B cpeae by
(py—g2)/ Dy n (9y— §2)/Ds B epere k,. Ipumensns zakon [lapen
(1V,18) & oboum nmoTokam, Mul HMeeM:

Q/t = k4, (¢ — ':Pi}fﬂl = kadla (@) — pa)f D,
OTRYa
E’tflu"'ﬂi —-‘-f"z-‘lzfﬂza (V,3)

@/t, xak u B popyyae (I1V,18), apagerca cKopocTLIO TOKA HijiKo-
cTH 1o paccmarpusaemoii TpyGke Ttoka. Kak BuaHO n3 pueynka 31,
ornomenne A /D, ects ctgh n Ao, asamerca ctgy. llosromy ypas-
HCHHE TPEeJTOMJICHHA NMeeT B

kyctg 8 = ks ctg . (V,4)

J. YPABHEHHE NOTOKA BO/1bl B ITOYBE

(hopma, B Korvopoii Bupasien sakon lapem, ne Momer GWTL Hemo-
CPEJICTBEHHO IPUMeHena s peluenus odumX Bonpocop Apenaia. Ee
HAZO NPHMEHATL B COYETAHMN € YPABHEHHEM, BLIPA:KAIOUNM Henpe-
PLIBHOCTE MOTOKA MKUJKOCTH B cpejie. JT0 ypaBHeHHe HelpepsBHOCTH

JacTO BCTPOYACTCH B APYTHX

* Kz w pasgenax GUBHKH H I0ITOMY
5 " xoponto maydeno. B peayis-
o TATE MBI HAXOAMM, 9TO HMeeT-

cA YpaBHeHHe, pelleHue Ko-

".g\ Ke TOPOro yike H3BeCTHO, HIH, IO

b MeHbIneii Mepe, TaKoe ypas-

T -] H. HeHHEe, HKOTOopoe HacTWIbBKO

CXOJHO C paReHCTBAMH C H3-
BECTHHIMH pellcaaaMin, 9To

- HaM HETPYAHO HANTH pelenue
X AaTOTD YpPpapHeHWA. .
Puc, 32, Ddaemenrapunii odnem anuaoTpon- Yrobu moayanTi ypasge-

noro  rjipaBitecgoro . UpoBoiiRnka, Re-  HAE HEIPEPLIBHOCTH, PACCMOT-
MONLIYEMEI UPIT BUBOJE ¥ paBHeHils He- puM  HebOabITON 2JAeMEHTap-
o HEIT  of6beM  mpoBojsmeii

cpeant, umeonmi  popmy
NpAMOYTOAdRHOT0 Napanrtenennnena (pac. 32). Tpu ocu sToro napamie-
JICHHNETA napatieIbiW OCAM I, I, 2 NIPAMOYTOJALHOI CHCTEMBI KOOPJIH-
nat. JlawHa, mmpHEA ¥ TONMBHA Tapakiedenuiesa ¢oOTBeTCTBCHHO
pasnam 26z, 28y, 26z. llycts z, y, z — KOOPJMHATL 1EHTpa JamHOTO
napannemenunena. llpeamoxosxum, uto cpepa smamerca ammaorpon-
soii. [paguent noremmmana w pPeayaLTHPYIOmMAan CKOPoCTh NOTOKA
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'pa.&.]'lﬂrhl'lil-i Ha COCTARTAIONINC B OanpapicHuiax TpeX KOOpInHaTIMX
oceil (esm. pasgea IV.4). Tlyern notouke z, y. 2 TP BeJNYUHL Ro/0-
DPOINIACMOCTIL TOUBLL B NANPARICAWN aTuX oceil OyayT by, &, k..
IMoka Mul He @eM CTPoroll XapaKTepUCcTiRI CoNeHaRIn BAaKHOCTH,
[OTOMY HIGGKHOCTB, & BMOCTE ¢ Hell B BOAOHPOHIN@ACMOCTL  HOYBLI
MOMKET NIMOHATLCA OT OOl Touku K Jpyvroii, Tax Kak Ay, b, w &,
apasores pyusunsayn koopunaar. JLonyvernyn, wro rpauenr noren-
ANaza HMeeT 10000 BMOPAHNOC HATPARICHUC 11T MOIECT PACTaiaTLes
[ oy e
da T ety . W'z
B Touke &, ¥ 0 2. Tak KaK aror rpaiient MoReT U3MeHATLCH ¢ niMe-
HEIHEM KOODANOAT TOUKL, MBLOJGEHLE QUPELNEHTE 9T COCTaR o mmn e
B APYIFHX TOUKAX, He CANWKOM JIATeKO OTCTOANWMX OT TOYKN T, ¥, I,
OYTeM XAPAKTEPHCTHEN CROpPOCTH H3MCHEHIHA :'.ITI‘II [.;E?HH:”PU"LHI
¢ M3IMCHCHHEM PACCTOAHNA, YHABWRAS BCIHUIHL ': . 8 E:I“-' ':L'i

Ipusenuy sakon Hapceu Aaa mogcuera cKOPOCTH NOTOKA KILIKOC-
TH, BXOJAIOCrs B :El-,’]E\iFHTul!IH!_ﬂll 00BeM CJIeRN Hepeld rpapk © Koap-
aupatoill x — Oz, [laowans aroil rpasn pasia 40ydz, n npousvene-

HIIE un,unnpmmuaumumn MOMBLI B CPEIHCTO IPajguenta MmoTeninaia
!"F ; - (&
paBgo hx} fu: :Lr. Bennunpa nmotoka T ) x-sx PABHA

(%)HI: - [ ke b — o (ks ",";f‘} 6 |4 8y dz. (V.5

[Topobuo sTOMY BeIUMMIIA NOTOKA, BLXOJHICIO ¢ HPaBoil ¢TOPOHL
aneMeHTapuoro ofbesma uepes l‘[!HHl.- ¢ Koopiunatoit @ — dx, pabpa

C%)mﬁ:_f ke o+ (5 w)ﬁr *’1 by 6z.  (V,6)

Benununna Hakomienus 1pu  yHeTe pPasHINBL MEKIY NPUTOKOM W
OTTOKOM paBHA

(Deoe— () weoa=2 (i) 4 8y0z. (V1)

Mopofupii mpuem nojcueTa BOANTUH HAKOWICHUH B 3JeMCHTADHOM
00beME ¢ YICTOM KOMIIOHCHTOB 1OTOKA I Huu]mn.rmuuu ocell y u 2 jaer

[N OWEETCE SRR

(Va5 *“F)aafaja, .

Of0man peaANYnBa HAKOIJIEHNA BOIL B eUHNIe 00BeMa eCTh, CHC/L0-
BATENLHO, {‘-}’MMH T]Il?l' Ill,I]]ﬂi'I{{'Illlﬁ, |I]JE,II,CTUI]HE]|]Ih|x FllﬂHHl"H“HHH
(V,7), (V,8) 1 (V,9). 9ra obmasn peawunga moweT OLIThL CONOCTaBICHA
¢ Beananuoi wimererna saamuoctn. ITyers c— ofbeM 8oL 1a eannuny

Ha TP BianMuo nepneiankyJTAPHBIC cocTapasiomne

Tw



100 MIAZMYECKHE OCHOBLI JIPEHHPOBAHMH

obbema BojonpoHEmaemMoro matepmaxa. Torjia cremens ypenudenns ¢
Oyner ;L: , M BEJIMMHHA HAKOINICGHHUA Bojkl B efuHnne obnema 86x0ydz

Gymer, caefoBaredbHo, papHa 8 (%) Oxzbybz, llpupasuas ato K ypas-
mpegnam (V,7), (V,8) u (V,9) u pasmemuns ma obmmii paxrop 88xdydsz,
MBI TIOJIYH4HM

% 8 FpieN, 8Ly, 2 Fy 0y
-:-i'f_ﬁ; (k:a'_r" | ay -ﬁ-# ﬂﬁ‘)—l_&E (-’L; EJI)- {'\'r"luJ

dro naubonee obmas dopma YpaABHEHHA HEUPEPHIBHOCTH, KOTOPYIHO
mer nmesM. B jiaunoii cpepie cofiepsanne paarn ¢ Oyner nasecTHoll yHK-
el KOMINOHCHTA AABJGHHA IOYMBEHHOH BOJL B BLIPA/RCGHHH JAA @,
a BenHuMHBl k& OyJAyT uIBECTHH! KAK (QYHKIMM COJIep/KAHMA BIATH.
Ham ny:auo mailTH pacupefeneHne LOTEHIMANA ¢ HJIN B3ANMOCBA3AH-
HOMl ¢ AMM BJA/KHOCTH ¢ B PACCMATPHBAEMOM NpocTpancTBe. dTo
pacupejejeHue Jo/GKHO YaoBaeTeopaTh ypasaeano (V,10) u mapect-
HEIM YCAOBHAM ¥ TpaHMI,

Vpaprerne (V,10) sanucano B ofmem BH/e B MOKeT OHTE HCIONb-
30BAHO [JIA PeIleHHA PHJA 8aad, KOTOPEE HBIAKTCA YACTHEIMIL CILY-
wagmu obmeit sajiaqsu. [Ipeskae Becero mMm MoskeM pasjenTs HPoCTpaH-
CTBO HA JIBA OTAEJALHO PACCMATPHBAEMEX YYacTKa: O/[HH BHIIe YPOBHA
BOJIK, APYroii — HmEe (MIM —1To, BO3MOMKHO, H JAyHile —HA YIACTKH
CcBEpXy H CHH3Y TpaHMNH Kamuanaproi kaiimu). Jlas paspemennn
9acTHOI'0 BOIPOCA HAAO OOpEieJNTh IOTOK, Mepecexalwimuil aty rpa-
guny. Tam, rjge ypoBeH:E BOJE COBIAJAeT ¢ HANpaBIeHHeM IOTOKA,
kak Ha pucymkax 29 u 30, cKopocTh mMOTOKA paBHA HYMO, HO IPH
BRIMAJIEHAE OCAJKOB HeoGXOMHMO OPHEHTHPOBOYHO IPHHATL, YTO
KaKOoil-T0 moTOK, 00ycHoBIeHHEIT BHINajeHHeM OCajKoB, NepeceKaeT
yposens Boful (00 aToM yme mura peds B pasgene V,2). Ecam ato
pasjejenie yie OCYIIeCTBJIEHO, TO BCJEJCTBHE TOro, 4TO mOYBA
HH3Ke VPOBHA BOAK HACHIIEHA, BeINYHHA ¢ BCWAY Oy/AeT mocTOAHHOIM,

e
4 BeJHTHHA ﬂ—: AONAHA, cHeqoBATedLHO, HMETH HYJIeBOe sHaYeHHel.

Momer mokasaThed, UTO OKOJO CaMOT0 YPOBHA BOAH BIAGKHOCTH
HAMEHASTCHA, eCIH YPOBEHE BOJLI IIOJHEMAETCA HJH Iajaer, HO HA
OpaKTHKe J0CTaTO4HO paccCMATpPHBATE [aHHYHK CTAAHKD E&?G‘Tﬂﬁ‘ﬂl—
BOrO COCTOAHHA KAK KPATKOBPEMEHHOe YCTOHYMBOE COCTOAHHE, NpH
KOTOPOM CKOPOCTH TNepeMelieHHs YPOBHA TPYHTOBOI Bojawm Oeperca
B pacuer JMIIL IMOCTONBKY, NOCKOALKY oHA obecmeumBaer coajlaHHe
EKOMIIOHEHTA TMOTOKA B HANPABJIEHHH, NepHNeHAHKYIAPDHOM YPOBHIO

1 QTMeTHM,YT0 TOYHEE YCAOBHA Ha cBoB0 0l NOBEPXHOCTHE ¢ YIeTOM HEPIIb=
:Hml:mu (nam menapenss) ppepesie Guan ganmel B. B. Begepmuxosuy (1939).—
s, ped.
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=T o e
rpyaToBuXx Boa (Haiiaje, 1947). Eeam su npusem :j: PABHKIM HY 110,

to ypaenemie (V,1U) npuver i
i ™ o L dpy, , 0 f1dg)__ 310,
2 (f.,_ft,—jj-g-ﬂ!; (b 520+ 5. (k:52 ) =0, (V,11)

MockoaLKEY ¢pe/ia Be3/ie Hac ke, BOZONPOIIIAeMOCT L HouBn Goibie
HO HAMeufsaeTeH ¢ H3MONCIImeM H{IHI};IHHII.T, HO BCC Clie 3asucntT or
panpasaedusn. Cpeila sisasercs OIIOPOENI, HO ARUIOTponHoil, Y pas-
HeHIle 3aTeM VIPOWACTeA 3a cUeT N3MCACHIA CHCTeMM KoopliHat.
Cucresmy z, f, = ME 3aMeHICM HOBOI CHCTEMOIL IPAMOYFOILHEY Koop-
AMHAT A, M, V, BIAIMOCBAZAHHMX ¢ TICPBOIl CHCTEMOIl Y PABHEHIAMU:

w !I:Ei
k..:
N y @ F v ":I
v
L _"II-—--III
k!fz

[MogoGroe zamemenie Ha3LBASTCA NePCHCCCHICM 3ajlaqil i npo-
CTpPAHCTBA I, If, 3 B npocTpanctee A, p, v. ¥pasucune (V,11) mpe-
BpalllaeTcA § YpaBHCHUE

oz ‘ '-!{p EiE-:p _—
ae Fopztaze=0 (¥+18)

Jto napectHoe ypaspenue Jlanaaca gocrarouno Xopomwo niyueHo.
Ono ABAACTCA MCXOJIHRM YpPaBHeHHEeM OPH PCLICHHN 3a/au IpyHTo-
BRIX BOA, KoTopwie DyayT ommcans Bo Il wactn atoii xunrn. Eecaun
nousa ojHoponna, T. e. ki K, k. paBuw, TO ypaBueunc (V,11)
npesparntea B vpasnenne (V,13) Oes Beakoil Tpancopyannn. Taxny
ofipazom, jeiictsue Tpascgopmanun ypasnenns (V,12) na anuzorpon-
HYI0 3ajauqy 3aKJ0MACTCH B GUCKAAEHIUD JNHCHHLX pPasyepon Tak,
9To0BI cAeMaTL ATY 3Q/1a9Y M3OTPONHOI # rpaucGopMIpoBanHoy 1po-
crpaHcTBe A, p, v. Koraa vpassenme Jlangaca Oyvjer pewcuo 738
3TOr0 NMIOTPONHOrO IPOCTPAHCTRA, pellcHiIe COoBa TpaHcdopyMupyer-
€A B OpoOCTpaHeTBo X, y, 3 nyrTesm nasepenn (Macker, 1937).

IHpusmenenne saxkona Jlapen x saemenrapgomy ofbeyy p odoux
NPOCTPARCTBAX BCHKPLIBACT B3ANMOCBAAL MY BOJLONPOHBILACMOCT LI
NOYBE B TOM M Jpyroy npocrpaucrse. llyern wsorponnas pojonpo-
HHUAEMOCTL B cucTeMe Koopauuar &, p, v Oyier k. Boasmes aoemen-
Tapunii obnmem ¢ pazsmepamm 8., Sy, 6z B npocTpancTe Koopinuar
Z, ¥, 2 1 TpaucgopMupyesm otor odvem s 84, du, §v o npocrpancrse
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Ay 1, v. Hdasa noroka f}i B HANPABJAEHHN OCH X, KOTopwiii ofiycaoBiieH
G192

Ox

Hapen (ypassenuwe [V, 18) opuunmaer caeayommii Buj:

f:i i kx (91— G2 ":'.!F bz ] {V"Jléj

e &z

rpajnedaToM NOTEHIHAJIA ) B 3TOM HC HANpaBRJeHun, 3aKon

Tar kaxk B cucreme KoopamEAT A, W, V Ha NOTEHIHAJ 0 IPDAHATHLIC
YCJAOBHA MOTOKA TpaHcopManus He BAMAET, TO ML HMeeM

?_ ke [:';Pl_;;‘}ﬁ']-l v (V.15)

Javenan v ypapuenuu (V,15) semmuunw A, p, v BeaudnHaMu M3
ypapaeana (V,12), noayvaem

- ==

i

k T
k(pr—aq2) (,.. *-) by bz :
¢ Eﬂ’” ; (V,16)
Conocraemaa ypasmenus (V,14) u (V,10), noaynaem Ey:nayio saBucH-
MOCTL

ke = (ke hes)E . (VA7)

Cameuno (1931) Bmben asyxpaamepuyio dopmy aToil cpaam.
[lpunsaToe Hami JAOOYIEHHE TO3ROJIAET I[IOJPazje/INTh 3ajaqy
HA JIBEe YMACTH, PACCMATPHBAN NPOCTPAHCTEO HAJ| U IO YPOBHCM IPYH-
TosiX BoJ. Takum olpasom, worja usMeerca Kakoii-aubo nosepx-
HOCTHRIT NOTOK (oKL WIN HcOAapeHie), B HOHACKIUEHHON DoYBe
Ha/{ VpoBHeM BOJALI od OyeT BePTHKAALABIM, TAK 4TO H3BECTHHLI
MOBCPXHOCTHBIN NOTOK NOBTOPAETCA It ¥ YPOBHA TPYHTOBOI BOALL
Takoe e ycjosHe jejaet aTy 3agady «OeapasMepHoity B BepxHeM
HEHACKIMEeHHOM mpocrpancrse. Ecan 2 ABaAerca BepTHKAILHON 0ChIO
Koopamuar (cM. puc. 32), To TOABKO B HANPABJCHAH Z HAMEHAKTCA
k, ¢ n BAAHKHOCTL NOUBLE T. €. TOJALKO B 9ToM Hanpasaemm Iudde-
peninamisg opn eMmenienun He pasua Hymwo, Yaitnge (19435) noxaaaa,
TT0 ITO MOMKeT OBITH B OCHOBHOM BEPHO TOIOBKO IJA HOYBE ¢ 01OO0-
POJIHBIMIT  TIOpaMHE, H0 23T0 Takike BCPHO H JUJIA peajibHLIX 1H04B
B TeX oCoDRIX ciaydadx, KOrja NOBCPXHOCTE PPYHTOBLIX BOL Napa-
AeALUA TOPHAOHTAILIOIN MOBCPXHOCTH MOYBLL U B ciaydae riaybokoro
PACNOI0MEHNA VPOBHEIT BOIb, KOTOPHME HAJIEHO H3OJAHPOBAIL OT
BOJLI B ITOBEPXHOCTHOM choe nmouss. (JHAKO TaM, I'Ae ecTh N3MEeHEHUA
ToabLbko B panpasmeman 2, ypasuemne (V,10) npunumaer suj

ol If r’h]:
=g (k7). (V.18)
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p—

Morenunan ¢ B cooteercTenn ¢ ypasucane™ (1V,13) u ¢ yveron Toro,
q4TO BHICOTH NPE/ICTABICHA KOOpUIHATOIl 2, paBed

{F:P E'HEE,
TaK “TO

o=t e (V,19)

IIprMenus cuoBa joBoinl paziera IV (ria. 6), Beayuie K ypasHCUHIO
(1V,68), mut modenm ypasaerne (V,19) nepenncare Tax (napacuue Haj
YPOBHEM BOjLI OTPHUATEILHO N CBA3AHO € BIAAHOCTLIO C):

dp AP o ¥ s
e i 1) (V,20)

Iojcranoska ypasuenna (V,20) B ypasmenne (V,18) naer
dec o e
= s (x; 32 +gﬂk:) : (V,21)

3P
B arom ypappenoun ®; =k, 1? apaaerca Koodduuuenronm uddyamir,

kotopuiit obcysanca B pasmene 1V,6.

Ecnu ofGerosrenbeTRa NO3BONAKT HAM NpPeHedpevh BTOPLIM TICHOM

npasoii 9actn ypasneuua (V,12), To noayunm

i d de r

b () .22
dro napectHOe ypaBHenue Auddyiun, KoTopoe TaKKe HBIHETCH
XO0pOoImo H3YUYeHHHM ypasueHIeM (uanku. I comaacHuio, sea Kiaac-
cuveckas Teopua auddysnn pazpadoraHa TOALKO M Cpeilbl ¢ 10~
CTOAHAKM M paBHOMepHuM Koappunuenrom juddyaun. B wamem cny-
Tae BRJNTHHA ¥, ABJAACTCA W3BeCTHON (yHKOHel BIAMHOCTH I0YBLI
u Gyjier, chaejoBaredLHo, OPN N3MEHEHHH BI4MHOCTH NOYBR HaMe-
HATLCA BO BPEMeHI W npu MaMeHeHUH pacCTOAHMA OT NOBePXHOCTH
OOUBHL.

IMocreprue pafornl 0 M3YTCHNK HCHADEHHA Yepes BHTHHYTLIE
CHATETHICCKIE BOJOKHA OPMBEIN K YPABHOHUID, HMCIOIEMY TY ke
dopmy, aTo u ypasmenne (V,22). I[Tpu atom jus uekoTopwx rpammu-
HuX Ve a10BHii Ol paszpadoTanst 1 npueMnl nHTerpuposanus undpo-
BeiX JamHELIX ([iponk n Cempu, 1949). lloasaysaci ostum npuemom,
Rmor (1952) emor mogeuntarTs colep:kauie Baarn B 0MBeHEOI KOJOH-
Ke Ha aoboM 3ajlaHHOM PACCTOHIINE OT NOBCPXHOCTH CHVCTH 34/ laH-
HOC BpemAa oT Hauada naguasrpannn. Hpn otom mopepxpmoctr see
BpeMA HOLIeP:KHBATACL B HACHIICHIIOM COCTORHIE ¢ MOMOILI0 CTOMA-
4eil Bonsl. Heolxogumoe npepsapiteasioe Bupascenne Koaddumnenra
maddiyvanr ¥, kak fyarunm BramHocTH Ga0 Haiimeno Merogonm Yaiiin-
ca u Koanue-Iiropmnsa (1950). thuann (1955) coBeenm Henanmo paapa-
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foran Oonee OwcTpsl MeTo[ peluedHns ypasmeHns andgdyaun i
TAKIX ske yeaopuil!. YeaoBnsa, B KOTOPHX BeIpamennesm gok B ypanHe-
ain (V,21) somsuo npeneGpeus n moayuurs ypasdemne (V,22), xapak-
TepHaylT cJaydail ropM3oETAIbHOTO MOTOKA, HAUPIMep, B HANpanje-
HITI 0CH I, H3 BEPTHEAILHOTO MOYBCHHOT0 Pa3peaa, NoUleiuBaeysoro
B COCTOMHIN HAchmenud. B aToM ciayvae mer, Kag U pansiie, nMeem

¢ =P+ gez,
HO
d. ap . ot
o =% (V,23)

u ypasaerane (V,10) npuobperaer Bujg

de i _ do a de e

=5 (o y) =7 () Pa2A)
KOTOpoe nMeeT Tarylo ;xe opmy, Kak m ypasnenne (V,22). I'opnaon-
TANBHOC JBIGKeHHEe BOAL HMeeT HeDoabmloe NPAKTHYCCKOe 3HAMeHHe,
n ocHoBHasi aacayra [{mora sakawvaercd B TOM, MTO OH JI0Kasald, ITO
namenenne Kopdduuuenra apddysnn ¢ naMeHeHHeN DOUBEHHOL DIAAGK-
HOCTH ABIACTCA UPHUHHON XOopomwo BupaeHnoro gponra paaru.

B wacrnoit nepemmcke Puinn mokasan, Kag pemaercs ypaBHeHme
(V,21) B caydae BepTHKANBHOTO NPOCAYNBAHNA ¢ MOBEPXHOCTIH, BIAMK-
HOCTL KOTOPOi TOJUIep/RIBACTCA IOCToOAHNOIN (Takopo, wHanpuMmep
COCTOAHME HACKIEHUSA OpH mojuse). B peayapTare Mol Mo:es pac-
cuurars Gopmy mpoduis BIAAKHOCTI Hepes HOCHASA0BATEALHLIC NPO-
MEKYTKH BpeMeHH, OTCUNTHBAGMLIe OT Hadvasja Bourupanufd. Pesyiab-
TATHI TAKMX pacueToB, Ho Gea jeraJeil Ouan onyGankoBann (Duiam-
nom (1954).

Takuym ofpazom, Temeps MEI 03HAKOMIIHCH ¢ Toil wacTpio duaik,
KOTOpasi IIPHMEHMMA JIJIA Hay4deHusa Bompocos aperazia. ITpnsenennc
PACCMOTPEHAKX NPHHIHIOB HPH KOJIMECTBEHHOM pelleHin 1acTHuX
BOIPOCOB Oy/IeT ONHCAHO B MOCAeAYHIHX rJaaBaX Kmur,|

Mepeeod JI. I0. Mopeiino n E. I'. INemposa

U Pemenna ypasgennil suga (V, 21) ¢ nenonssosannem no C. 4. Avepuanosy
aHAIATITeCKOI sapwenMocTl % (¢) (eM. cTp. 88) Guuan mosywermss aam oo pas-
sepunx aagax H., H. Bepuruusy (doxtacdw AH CCCP, 89, 2,4, 1953), a Tamie
M. A. Hoayhapunonoi-Kommoi u 11, 11, liyvaabyxonoii (Hapectna Al CCCP,
0. T. H., Meranura u sawunocmpoerace, 2, 3, 1959). Mocacaunmn pemena 1w

naockan aujgata,— Hpusw. ped.
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I. IPRUBJINMREIIHBIE PEINEHHA
SAJIAY JIPEHAGKIIONO HOTORA

Tounoe pemenne sajgay jpenasia, Boodmle ropops, NOJAYUMThH OYEHL
TPy/u0. ,uﬂ CHHX Nop NoJay'ucHa pelleHld TOMLRo AJisl CPaABHUTEILHO
HEDOABUIOrD KOANMECTBA 3a;1a% NPUMeHHTeIbhHO K WIealbHLIM CJIy-
gaas. Henoapzosanume npudisKeHRBX MeOTOZ0B HaCTO OPHBOINIO
K NPOCTHIM PCLLCHIAM B CAYVYAAX, JINH KOTOPKIX JOCTY NHO IPHMEHCHIIC
TOYHMX MeTOJOB, a TAIMC 1PH PCIIeHHN HeKOTOPWX 3ajad, He 10/-
HANMIIXCHA PelleEnAM TOMHBMU crocobaMn,

B artoil raase maaaraercH pajl npuiindeHHnX  pemensii 3a7aq
O JPeHaKY, HNOKAzZaHL BO3MOMIHOCTH FCOCUWHOTO IPUMEHEHUH 3THX
pemennii, a Tak:de VKa3aHLl orpaHidedis, KOTOpPue TOLKHELH OLITh
yuteds upu npudmukennuX pememnax. Takoe maaowenue npecaie-
AVeT [ABOAKYHK) Ielb: BO-NEPBLX, NOKA3aTL, TTO VIpPOMmMEHHA, KOTO-
PhHEe BOIMOMHEL IR HEe OYCHh CTDOTOM Hnoaxofe K pelucHHD jajatd,
MOryT OnlTh BECEMI HOHOBIMH, HO OHU Tpelywr HOCTOAHHO HMETL
B BIJLY OpaHMYMEeHHHA, KOTOpPLIe ABJIAKTCA CCTCCTBOHHEIM CAEJCTBHCM
TAKNX YNPOILCHNI, M, BO-RTOPLX, MOAYEPKHYTL, 4TO, HECMOTPA 1A
Godbloil nporpecc B pasBUTIHN TCOPUR JIpeHaMa B NOCJaeIHUE IojIb,
BCE Elle CYULIECTBYET HACTOATeNLIaA noTpednocTn B Dosiee TOYHOM aHa-
JARTHYMECKOM PCIICHNH HeKOTOpLX oDmiuX 3ajad, 1acTo BOIHMKEAKULNX
nepel MH:KeHepOM-IPOCKTHPOBILNKOM.

l[:u-l viio0CcTBA OTA raaBa JeJNTCsA Ha ABa pasjiela: B MEPBOM paajie-
Je paccMarpHBawTCA 3a8/la¥l  YCTAHOBHUBUIETOCH JBIKCHHA, BO BTO-
poOM — Jajlddy  HeYCTAHOBHBINErOCA JIBIGKeHMA. Y CTAHOBHUBIICECH
JIBHM{CHNe HMMeeT MeCTo B TOM Ccaydac, Korja I110TOR {EI‘H FpaHiiLk
H MOTeHIHAJ BJ0JL 3THX TI'PAHMI) HEe MeHAeTcA Bo Bpemenn. Eean
IPAHNYHLC VCJOBUA ABJAAIOTCA QYyHKIMENn BpeMeHH, TO HMEeT MecTo
HCYCTAHOBUBIIGECHA [IBIGHEHUE,

1. SAJTAYUN YCTAHOBHMBMETOCH JIBHKEIIA

Bo mMmornx cayuasx yeraHOBIDLICECH IBIGKEHHE NOTOKA K JpeUasi-
Hoil TpyOe win Kagaay mMomer OmThL ONHCAHO JIOBOJALHO TOYHO, KK
MOKAZAHO B NOCAEAYIINX pazjiciaax aroii wactn. Uaparko osan npelt-
JOEHL JiBa §ojiee AN MOHCe MUPOKO NPUMEHAINMXCH BRI Hpu-
OamKHeHALX peleHnii. Hepwuii sujt pemennii oCHOBLIBACTCA Ha pac-
CMOTPEHNN TOPHIOHTAJLIIOTO MOTOKA, BTOPOI — HA  PaAccMOTPCHIN
PaMansuoOro mMoToKa.
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§ 1. Cayvaii ropHsOHTAILHOrO NOTOKA

[IpnGnnskeHEHas TEOPHA TOPHSOHTANLHOTO TPABHTAIIOHHOTO TOTOKA
OCHOBEIBACTCA HA AONYIEHHAX, KOTOPHE IPH HX CTPOTO IOCIe0Ba-
TeJLHOM pPACCMOTpPeHmH NpHBOAT K abeypiay. Onmako nmpumereRHe
aToil TEOPUH IMOJYYIA0 HIMPOKOE pPaclHpocTpaHemIe, W €¢Il XOopolo
NOHATEH OIPAHNYEHHA, JesKallMe B OCHOBE NPHHATHIX JOOYIEHHI, TO
MOZKHO B HEKOTOPBLIX CAYIafX HOJXYTATL Golee NPOCTLe PENIeHIA, TeM
Te, KoTOpHe Omiin Obl MOJYYeHH MPH CTPOTOM aHAIN3C, OCHOBLIBATO-
meMcsi MCRATHTeNLHO HA 3akome [apem m ypaemennn Jlannaca.
Jlsa ocmoBEEX pomymenus, npuuagneskamue Jlomon (1863,
eTp. 229), COCTOAT B CIe/(YOIMEM: &) BCe JMHAK TOKOB B CHCTEMe TPaBH-
TAIMOHHOrO MOTOKA B HANIPABJIeHNH K [ipeHe ABJANTCA TOPHIOHTANIbL-
HEIME W §) CKOPOCTE BIOAL 3TUX JNHII TOROB NPONOPUHOHATLHA YEIIO-
HY cBoDOJHOI MOBEPXHOCTH BOJL, HO He 3aBAcHT oT rayOmawm. llpn
CTPOTOM PACCMOTPCHIN DTHX AOMyNeHMIl MM NPHXO/IIM K BHBOLY, 1TO
MOTOK JodseH 0wl Ob OTCYTCTBOBATL.
B cayuae onpejeneHuA IIOTEHLMANA Yepe3 BeKTOpP CKOpPOCTH
(¢ = —kAg) Momno nerko mMoKazaTh, 9TO
du, v duy Oy
Pz Bx' 81 ady”

A TaR K4k IpUAUMAaeTCH, 9TO CKOPOCTL HE 3aBHCHT OT TAyOGHHE, TO
O 200 %% 90
# o - d& oy
Oreloja caeayer, WTo B TOPHU3OHTAJLHOH NJOCKOCTH BepPTHEaJAbHAA
CROPOCTH JloMxHA OuTh moctoammoii. Ho, mocKolsky ara CKODOCTE
Oyaer CTPEMHTLCH K HYJK BAOJL BEPTHEAJLHOMN IMOBEPXHOCTI IOTOKA,
oHA Oyiaer cTpeMuThCA K Hyxw Begjle. llockoaeky BepTHKadbHBI
noTok OyAer OTCyTCTBOBATL, YEMoH cBofofHOI BOAHOI MOBEPXHOCTH
MOJMAEH OBTH PABEH HYJIO, 4 CHeOBATCALHO HE MOMET CYIICCTBOBATL
1 ropmaonTansumil morok. Taxknm ofpasom, npudanskenHuil xapak-
Tep pemenus, npuEAtmil lroomwon, ouesnjgen’.

Karx Orno spepsmie npepaosxeno Popxreiiseponm (1930, erp. 63),
OCHOBHOE ypapHeHNE AJA cB0oDOAHOII NOBEPXHOCTH MoMKeT DRIThH BLIBe-
neno ma ocHobe gonymennmii Jlwomon. PaccaraTpnBas HachImenHyo
KOJOHKY NOYBLE HAJ HEIMPOHWUIAEMBIM CJoeMm (Bojl0yHOpOM) ¢ ocHOBA-
EneM AzAy n Buicoroit k (z, y), HaXojAmMeca B ANHAMUYECKOM pan-

1 JI. H. llnnyﬁafnnuun-}iurnm.-l r pabote «Teopnsa ABNAERNA IPYHTORLIX
pojs (1952, M., eTp. 463) noxasaza, 970 B pACCMATPHBAEMOM CJYYae DEpPTIRLIL-
Hafl CHOPOCThH WANPABIEHA BCerjia BHUA I HaMeHAeTCH OT HYJIA HA HOBEPXHOCTH
ROJOYIIOPA JI0 Beanuunu—A&g/k® Ha nopepxnocTi rpynropmx woj (b — wood-
pimment guasTpanm, b — raybuHa MOTOKA, § — YACALIWI PAcXofl TOTORA). —

HJD . .ﬂlf"a ]
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EOBeCH, 11 obozuatas ROMIOOOTCHTH I‘E'IPHE{'IHTHI[hHHjII CROJMICTH
B HAUPDARTCHIAX T 11 If Hepes @, I l'ﬂ... MOF{EM VCIAOBHC Hepa3pPLIBHOCTH
HAMICATL B TAaRKOM BIJLE:

oelidy — [veh WA | Ayt o hde— [ v, _g-'::{gfr‘ﬂay} Ar =0,

(1.1}
[Mocae jeacEna Ha ArAy 910 paBeHCTBO MPHHEMACT B

dhe . e beogy
TR R T

MMockoanky, cordacuo Bropomy jonyweunw lomon, opi oboznave-
pun woodduuuenta foaerpanun depes &

i ith
]'..’I,_-=—||r|,§_§'., I?u=—.|i||,ﬁ

1

TO ypaBHCHHE HEePajpLIBEOCTH NPMMET BHJ
g2 | gihd
"-aE-E-." - 'ayg-——‘ ”. {1.2]

Vpasuemte (I,2) noaysemo (Dopxreiimepom gas csofojHoil Bo-
moii mosepxuoct. Ecan nexoaurs vs gonymennii Jomon, to ypas-
memie (1,2) 1aeT BoaMo:KHOCTE onpesenats Gopmy crobopnoil BojiHOI
HOBePXHOCTI 1l CKOPOCTh B JI000H ToYKe rpaBUTANHOHHOrO IOTOKA
Manoil TayOnmHL, NaXoMAmMerocH B paBHOBECHH.

Macker (1946, erp. 317) mokasam, 1To BeChMa TOYHLIE PE3yILTATLI
monyuawred, xorga Tteopus Jooon-(Dopxreiisepa  HCOOAB3YeTCHA
nas pacuera (UIBTPANMOHHOrO HOTOKA 4Yeped NJAOTHOY MWIH Tepea
CTeHEN KOJXOOIa, HO B TO ke BpeMa IIpi onpejeneHun gopmul cpoboi-
HOil MOBEPXHOCTH H PACHPEICIICHHS CKOPOCTH NOTOKA aTOT CHocob
obnuno jgaer Gdasmme omndOKN 110 cpasEennIo ¢ Dojee TOYHLIMH TEope-
Timeckumn pemennavu. Macker pemmTensHO OTBepr aTy Teopinio
I oOBACHENI HMEIOMUecd DOIOKUTEILHLIE PesylbTaThl B PacteTax
CROpLeE (‘_‘-.,-'I}"'—'lH,ﬁ'HLIM coBHoagcHNeM, 4Yed IPpaAaBHJILHO 0DOCHOBAHILIMII
monymenuasut. C apyroit cropomm, dmreayun (1951, crp. 20) noka-
3ana, 4To OpHOIIGReHHRIEe BHYMCISHTA 9aC¢T0 ABJIAKTCA [OCTATOTHO
TOYHEIMH, 9TO N03BOIALT 0RIAATL OJHIKOe COOTBETCTBHE JTHX BRMHIC-
Jemsil TodneiM pacgeraM. Hemonnay s mexoTopeie XapaktTepHbie 3a7aMH
B KAURCTBEE ]'II]J.IMEI]I}B. Mbl 8/[eCh NOKaxkeM, 4WTO OTa TEUPHH MOFReT
JAaBaTh JOCTATOYHO TOYHEID Pe3VARTATH B Cy4ae, eclil eg NpuMeHeme
OTPAHUYHBASTCA  INOTOKaAMH 3HAYNTEILOOTO TOPU3OHTAIBHOrO [po-
TAMRCHNA M0 CPABHEHUID ¢ HX TayDumoil.

LI, AL Yapmsii (Joxaags AH CCCP, 79, M 8, 1951) crporo goxazam, uro
@ﬂpu}raa Ilomon 118 onpegerenis pacroda ABAALTCA TOUHOM, AHAMOTHTHOE 10K
aatensereo  gapo G, H. Hyseposss (em. crp. 68) gan upduiantpammonnoro
noToRa.— Ifpus. ped.
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1. Buson saannruueckoro ypapnennsa, OjHa 03 paHHUX HONKTOK
HAlTH MareMarnyeckoe pelreHie 3ajav jpeHa;ka npuBexa K 2Jamnn-
TUYSCKOMY YPaBHCHNW, MO3BOAAININEMY OOpPefeduTs opMy noBepx-
HOCTIL TPYHTOBBIX BOjl HaJ| ToHYapHHMH JipeHamu. Koagnar (1872),
_.]IITEHHﬁ HHKCHC ], OUYCBHJIHAD, DL MePBLIM, KTO HPEI[:H}}H]IJ‘I aTO }?]JEI_E-
penpe. IloroMm ero camoctoarensno paspaboran Pore (1924), Hozenn
(1932) u Xoyrxaynr (1937). Buepsuie aTo ypasHenne ymoMHHASTCH B
aarauiickoii auteparype B obzope pador Pore, coctapiaennom Pacceaom
(1934). Apomosynu n Jouuan (1946), e snanmme o paforax, nposoaue-
wnxea B Eppone, BnepBre lain BRIBOJ 3TOTO YPABHEHUA B aMepHKaH-
cKoll muTeparype. Xoj paccysugenna Xoyrrayiara IpHBOJNTCH Hnwe'.

foBepxuacms REyds

- o Hofepzioems
Ei= Zpywmodee 8of T2
- _: = ‘:‘E
o B G P . R B R o N N o e b
S
g

Pue. 33. Cxema n ofoapavenus, yootpedasemiie TpU BRIBOJe ajann-
THUECKOTO Y paBHenus.

Ha pneyuke 33 uzobpamken oJJHOPOJHEIT TPYHT, PACHON0KeHELIT

Ha BOJOHEIPOHHIIAEMOM CJI0e. JTOT TPYHT OCYIIASTCA IMaPaIIedbibiag
OTKPBITEIMH KAHAJNAMH, MMEIOIMIMMH BePTHKAJILHEIE CTEHKN, KOTOpPHe
AOXOIAT [0 BONOHeUpOHHIAeMoro cios (Bogoymopa)®. Ilpwmusmas,
9TO DOCTOAHHOE KOJMICCTEO OCAKOB VIATASTCA OHHAKOBO Ha J0GoM
pACCTOAHHN OT JIpeH, pacxoll ¢, Yepe3 BepTHKAIBHYK [JIOCKOCTH
¢ KOOpAHHATOH & MoikeT OBITH NpeJcTaBlieH Tak:

8

——

2
q:l:'—_—S {?1:
g7

! B CCCP pacemaTtpusaesmoe Y papHeHUe A pacteTa Apen OmA0 obocnonaHo
A. Jl. Bpypactoseim (Ovymerie DOJOT M pPeryiInpoRaHMe BogompieMunkon, M.,
1928 r.; Ocymrenne MunepaibHuX u GonoTHux 3emens, CXT, 1934, M.)— [T pus.
ped.
® AnTtop me OTOBApPHBAET TOPHAOHTAJLAOCTE HOBEPXHOCTH BOJOyHOpa N pa-
BENCTRO FOPHBONTOR BOAN B BojoTOoKAaX. Brnepaie nan nepasnux ropuaonTos BOJSL
B kamanax (perax) pemenne Osto momxyweno I'. H., Kasmewckusm (Joxaagm AH
CCCP, 21, X2 5, 1938), a pas cay9as HakTonHOro sogoynopa — C. D, AseperAnn-

BEM ([HjporexanTeckoe crpontenwetio, 12, 1940). — M puw. ped.
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rie ,— moaoBiHA 00mero pacxoja, LOCTYHNAINEr0 B JIPeHY, B pac-
HeTe Ha eIMHUILY ee [JIMHLI;
S — paccTosENE MeRAYy JpeHamm.
C yuerom gonymennii [ronion mween
dy
Ha ocmope aTux JBYX BripaskeHMil ana g, noaydaem audpepen-
HHAJILI0e ypaBuenne

20 ¢ &
ydyu% 2—-—.1‘)-:11‘. (L,3)

Hurerpupya otz =0ny = hoflox =auy =y (rae ho olozua-
qaeT IAYOHHY BOJB B ipeHe, PACTIOOKeHI0Il BLIIC BOLOYIOPA), moay-
THM VPABHCHIIC 3JIIHICA

g 20 L
i —hi= =i (Sx— x?). (I,4)

&) .
[Hogerapaasa agavenna x = 5 H ¥ = H, pma cpefBeili TOTKH

MEMEJIY JIpeHaMmn, II0Jy4iM
g 2k(Hi—hY)

o7

3 aToro ypaBHeHIA MOKHO ONPEJeNHTE 8, ecJl HIBECTHH JpyTie
BeJaHunHL (Han, HaodopoT, HaliTH BeINUHAY A).

Xojx paccyamennii Homguara oraniaercd oT NpHBeZeHHOTO 3deck
BEIBOJA TEM, WTO OH, OPHHAB ho PABHEIM HYNIO, N0 [aHHBIM SKCHepH-
MEHTAJABHBIX HCCAeA0OBAHNI ONpefeans, YTO PACCTOAHNE MeKITY Ipe-
Hamu coctasiaanoe okoao (0,9 or Goaemol ocH anaHICA B YPARHEHHH
(I,4). To mpuBedo K cleAyHmeMy KOoHeYHOMY peayanraty Hompunra

i
§=1,8 H,;,(%)E,

Tle 7 — KOJAHYECTBO OCallKOB ( r. 6. B = Eg')

Vpasmerne (1,5), ecan ero mepemucatk B BRje ypassenud Hon-
IHATa, OpH Ay =0 npaMer Bupg

1
S:EPI.,(%)2+

2. BoamoskHOCTb NPUMEHEHNA HILIHITHYECKOT0 ypasnenun. Ecan
9Ta TeOpHA OrpPAHAYHBAETCA CJaydaeM, PACCMOTPeHHHIM BHIIe, T. e.
KaHajamy, KOTOpPHE EMEIOT Maisle IIy0HHE IO CPAaBHEHHIO ¢ pac-
CTOAHHEM Me;jly HHMH W JOXOHAT A0 BOAOYHmOpa, To NpeliloiieHHe
0 TOPH3OHTANLHOCTH MOTOKA, OYeBHAHO, ABIAETCA NPMeMIEMLIM.

(L,5)
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XoTa motok o0IM30CTH OT cpejHeil TOUKH MeH1y JpeHaMH [10JUKeH
GLITL BepPTHKAJBHEIM, TeM He MeHee JIHIH TOKA Uepes DOALIIYIO 4acTh
yaacTka OyAyT OAW3KH K TrOpPM30HTAJbLUBIM.

Kax mokazam Macger (1946, cerp. 289 u nanee), HA CTeHKe OTKpHI-
roil JAPeHE! BHILE TOPA30HTA BOJL J0LKEA OHTL IOBePXHOCTH BHICA-
qupamut (A nsdemxamra GecKoHeMHOL CKOPOCTH B TOUKE NepecedeHnna
YyPOBHA TPYHTOBOI BOIu o cTeHKOIl Kanana)'. dra NoBepXHOCTH (b
TPALI, KOTOPAA MMeeT MeCTO TAKMe H IpH TPpy0uaToM roHdapHoM
ApeRake, KOrja JApPeHs He paldoTalorT MOJHEIM cedeHneM, NpPH BLBOJe
JIINOTIHMECKOTO YPABHEHHA HE NPITHIMATACE BO BHUMaHME. JTO npe-
HeGpeiKeHIe TOBePXHoCTHI0 GuanTpaiun Hapaay ¢ fanasinm Mackera
o HerogHOCTH QopMul crobonmoil Bofamoll moepxmoctd iomoun-Dopx-
reiiMepa B 3eMJAHBIX IWIOTHHAX BHI3BIBACT CHALHOE COMHGHHE B OTHO-
menun TouHocTH ypassernan (l1,4). Ypaememme (L,5) Tem He MeHee
GpI710 IpOBEPeHo IPH ToMomu Mojeneii peaepyapa ¢ meckoym (Xoyr-
xayar, 1937; Homwaun, 1947) i, kax 0HI0 YCTAHOBIEHO, JOBOJBHO
TOTHO COOTBETCTBOBANO JIAHHBIM, ITOJYYeHHEIM TIpu HaOIOIeHOAX B
peaepsyape®,

JannTHYeCKoe ypaBHenne OLIIO TaKiKe HCIOJL3OBAHO JUIA KaHa-
7108, KOTOPHE He HPOPesaoT NoACTHAANIIETo MIoTHOro clof. B Tarkux
cayuagx TOTOK, HAXopamumiica BOAMaN KaHaxa, He Mor OwTh nojcun-
TaH jlazke NpPHOJHKEHHO HA OCHOBAHHU THIOTE3E TOPH30HTAJLHOIO
NOTOKA, TAK KAk B 3TOM CJydae JHHAH TOKA MOJMKHLE CXOJHTLCA,
9ToDR MONACTDL B JIPEeHy.

Xovrxayar (1937, crp. 495) mpepaoskua yToTHeHHe, B KOTOPOM
HE TPHHUMAeTCE B pacder COCPeIDTOYEHHOE CONPOTHBICHHE, 00Y-
cA0BIeHEOE COMMAKEHAeM CTPYil, Ho fonyckanTea Dojiee JIHHHEBE TyTH
1A HAMKEHX JuEHil Toka. Ecam mmpray Ama kKadaza o0osHAYHTE
gepes b, a BREICOTY PACHOMOKEHUA 3TOrD JHA HAJl BOJOHENPOHIIACMBIM

caoeM (BogoymopoM) — depes d, To cpeJHAA THHWA TOKA HHMe KaHAA
b-{-d

2
Tak ®ak HUME KaHANA OTHOCUTEJALHO® YHCJIO JHHHIH TOKA MOKeT

Gyjler JUIHHHEe, YeM NOJOBAHA pACCTOAHNA NPHMEPHO HA

' et
ﬁHTh ﬂpHﬁJII{}I*I EeHHO EFEHHTCI ]li-'l'ﬂHT:-I.M F y TO CPETHAA JIJHHA JJHHIH TOKA
! LH

5
BMECTO Oyner pasua
5 df (b-1-d)
2T " Thy

1 [lepnoii TeopeTneckoii paGoToil, Ije pelIaeTca STOT BOUPOC, LA CTATLA
B. B. Jlapucosa (3amucki ['ocya peTEenHONO FUApoIorAdeckoro nuctiiryta, VI,
1932). 3aTeM Y9IACTOK BHCATHBAHUA A PA3TUYHRX YCAOBHI JeTAJBHO pACCMAT-
pisax JMaxmep (Die Wasserwirtschalt, 5—0, 1934) m B. B. Begepunron (ca.
erp. 100). LA mepemerdsn neueprssaomiii peayastar 6ma nonywen I1. A. loxy-
Gapusopoii-Kounmoii (HexoTopue sana™il NIOCKOTO JBIMGGHNA TPYHTOBHX BOJ,
nag. AH CCCP, M.—JIL., iﬂdg},-— Hpus. ped.

2 Cum. npnsmedamme ® crp, 109.— HHpun. ped.
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Iogeranoska aroii Beauanun 8 ypasuenue (I,3) jpaa yTounerroro
PACCTOHHU JIACT PAaBeHCTRO
 N(H3—B)  d{b4d)
B Q4 hy °

Ecan BoJoyiop HAXOMUTCH 3HAYNTENLHO HiHe JHA JApen, To apdexr
CYHEHIA NOTOKA — &, CACIOBATCILHO, I BOPTHKAILEYI0 COCTARIAIOILY 10
MOTOKA — HEeALAA He MPHIMMATL Bo BHuManie, Xoyrxayir nenoisao-
Baa A 2TOr'O YCAO0BIH Il|!].|l'.}.l'lll.}l{l_!]II[_}'H.I' ReJINMIOY pPajinaJdLHOro
noroka (cmorpn wuke § 2), ncmoapsya Koumdupaunio JinyxX MeTo-
N0B A npoMeikyTounmx cayuaes. Pore n Kosenu jlonyekanan B upu-
MeHeHIl K Tpybuaromy roHYapoomMy JIpeHazkRy pacnojojkicune BCero
MOTOKE DBEIMe OJA0CKOCTH, NpoXogameii wepes ocn apen. Kosenu
NATHIICH ﬂll[}ﬂﬂj[aTh atTo Joiyliesne Tes, uTo H[JD-(ITII‘JIHI,II[‘]I'I' II}IIJIHT]}EI—
i AL BO3PACTAET B 30HC Kojebapuil ypoBos rpyironoil Bojk
nocae yerpoileTpa apem, uro npineogur K obpasopanuio apesTinenoro
NAOTHOrO CJ0A, DPOXOJHILEro Hepes ocu Jiped. Tor daxT, 9To aTo
AOUYIEemIe TePACT Clay B cayvae oJlHOPoUuLE TpyaTon, odnapymwn-
pacTcAa upn Oojgee Toummx merogax amamiza. Hanpomep Tyeradeon
(19406)—cs. muzwe puc. D),— peimang 3ajlauy MeTojioM KonfopManx
oroGpaskennii JIIA y1acTRa, 3JaTONACHHOrO [0 CaMoii NOBEpXHOCTH
H ﬂﬂ-&"ll.lﬂl.!'hl[][‘[.'l T]l}’ﬁ'lﬂTthl[ TOHTa P HLIMI ﬂ,"lt-![{HMII.r INDKaszaJga, 9TOo
NOYTH MOJOBHHA NOTOKA NPOXOJNT HUHE NOBEPXHOCTI, DpoXojumeil
yepes ocn jipeHnl. Lemt yueets KpuBoJuneiinocTh HODCPXHOCTI TPy H-
TOBLIX BOJ|, KOTOPaA PAcCMATPUBAETCH BjleCh, TO NPOIEHTHOE 3la-
QeHHEe TOTOKA, NPOXOAHILEID HUMEe ocn Jipen, ouenuino, DyAeT eme
fonsme. YunrnBasa, 910 Soduinme uamencmna Kodgdunuenra Guasrpa-
I MOTYT O/RIJIATECA B PeJAKHX cayuanX, paccy:kjenua [oazemn
HOTLIA CcMNTATL HNPHCMACMBIMI, EE’-.‘IIII Jldyke TaRNe H3MeHCHNA I BCTpe-
NalTeH, TO OKOHWATeJAbHOe 3Hadvenne kodpdnmmenta duanTpamus
O0LITHO OCTACTCHA HOHABECTHLIM, NODTOMY YpaBHeHHE JUIH OIpe/jleJIenns
ONTMMAJLHBIX DACCTOAHND MeAly JIpeHaml Henpuemaemo (cp. nal jaep
Monen, 1953; Buccep, 1954).

ITpusenenne aIIHNTHACCKOLO YPABHEHUH K TOHYAPHLIM JIPCHAE-
HEIM TpyDam miaeder za coDoil HeDoanmme JONOTONTEALHALIE IOTpCl-
HOCTH, 10 CPABICHITIO ¢ NpUMeHEHIIeM HTOro Ypapueninyd K OTHPHTLM
Kagajgam, ocihu JApeln paciioJarakiTeH ]l!'lﬁJ'H'IIIﬂC-TII oT BOJOymopa.
Yacro ofipaTnan sackwnka B Tpammee nmeeT 0ojce BLICOKYID NPOHNA-
HACMOCTE, "MOM IOOApyYIHennnii TPYET, TAK 4TO FoHYapiLie Tpyduarme
APCHL [}ﬂﬁﬂTﬂIﬂTE OCHOBHOM TARK e, KaAK [T OTHPLHTHIE KAHAJM, I TOCH
Hanop he (em. pue. 33) npndmmanTennno pasel BLICOTE pacnoloike-
HUA Jpen naji Bojlomenponnuacyus cioeM (pogoynopom). Hpn raknx
YCAOBUAX 3AKPLITLIC APeHb ONATHL JeicTBYVIOT KAK OTEPLITLIC Kamams.

Brime npuruMaiock Kar camo coloil pasyMelomeccs, 4To ypoBern
PPYATOBOI BOJALI ABIACTCA Tpannieil noroka. OjHAKO XOPOIO H3BeCT-

8 IOpeeas C.=%, ICMCNL
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HO, 4T0 4acTh o0mero NOTOKAa chiejyeT I0 NYyTH, PACHONOKEeHHOMY
HaJ YPOBHeM CPYHTOBHX BOJ, Wepe3d ciioil, yCJOBHO HAZBaHHLIT KaIHI-
aapHoii Kaiimoii (Kanuaasapuoii aowmoil). Hanunmsapuas aona sSBAHCTCA
obxacTLio, B KOTOPOI BOjla HAXOIWTCA IO JABJACHIEM MeHpIle arMo-
cepHOTO I KOTOpPAA RACKITCHA /L0 MOJANoil BN IHOYTH L0 NoJuoil Baaro-
eMKocTH, Tak 9To Koadduunent guianrpamun npojgoasdiaer ocTaBaTLCH
opuGananTeALno paBELIM Kodfduinenty QUALTPALIN HACHIEHHOrO
rpynTa. Y4er jeiicTBIA KainuumapHof KaifiMul HJMNTHYeCKIM YpaB-
HeHIEM BO3MOKEH TOMLKO B TOM CJiyyae, ecjan MOKHO IPAHATE, 49T0 aTa
B0HA HMCCT NMOCTOAHNYIO H XOPOUIO ONPEIcAAEMY0 BLICOTY, T0 Koad-
dunmpent gnasrpanun sToil sonsm pasen Koddumnenry duursrpannn
CHOA ¢ NOJHOI BIATOEMKOCTLIO M uTo GUALTPALMONHEAA CHOCOTHOCTE
rpyHTAa 3a IPeleiaMin 3Tol 30HL JOCTATOMHO MaJa M MOITOMY MOHCHO
npenedpeun  AGEM TOTOKOM, pPACHONOKEHHEIM Bhllle 3T0H 30HLI.
IMockoanky ypoBeib TPYHETOBLIX B0Oj| OOPeledACTCA KAK TeoMeTpude-
CKOC MeCTO TOMeK, B KOTOpMX AaBJenne pasHo artmocepHoMmy, To
pacnpejedcine Hamopa, NMPUHATOrO B OPeALyIYIIeM aHajH3e, coxpa-
auao O cBoe 3gadenme, ccau Ol TAKAd KamnmuIpHas kaiima, nMmelo-
nmas TOMMMAEY w, Opta Ob NPHIFITA B PacueT, HO Tpanpumy obmaacti
noroka mouanofnaocs Obl MOJHATL HA Bicory w. Jlerko ybeinries
B TOM, UTO ecJl WATH MO MYTH BhiBoja ypasmenns (1,5), To BEmwove-
HI¢ B PACCMOTPeHNE KANNAJAAPHOH KaiiMel TOANMHOH W DPHBOINT
K BLIpasKCHNIo

US. — (Ho-+ )2 — (ho + )% (1,6)
Homrar (1947) ma Mmofennmn peaepsyapa © OOCKOM NOKasamx, YToO
ypasnenne (I,6) mo cpasrennio ¢ ypaemernem (I,5) naer peayarnraru,
KoTopue 60JLIe COOTBETCTRYIOT NapumM nabiaoennii.

Caejiyer yraszarTn,, 9TO BLILCIPHBEJICHALIL METO[ PAacCMOTpeHUA
MoTOIO, ]}HEHEHHH-IEHHI’I]'I'I HaT ]F]'IDBHEH TP}'HTHHI-II BOI, HMCCT HEIO-
CTATOK, KOTOPLI 2aKJYAETCH B TOM, WMTO He CYNECTBYeT XOopouro
ompeieliAemMoil KanuaaApmoii Kaiimel. Kpose Toro, creneds HaCHILERIA
i Koahduuuent duarTpanni B 30He, PAcHOIOMHEHHOI HAJ YPOBHCM
TPYHTOBLIX BOJ, YMeHbIIACTCH TOCTCOCHAO 10 Mepe BO3pacTaHNA
RLICOTEL!, BBI3LBAA IOCTOIICHHOO YMEHLUICHIE HATEHCHBIOCTI MOToKA',

§ 2. Cayuaii paanainnoro moToka

Iforna woaoaen (ckBacnma) mnpopesaeT BOJAOHOCHRIT ILTACT, O/{HO-
poanuiil mo ToanmAe n GecKONCMHBI H0 HPOTSKCHHOCTH, BOfA Oyjer

1 VoyoT gRIGKemitsa Bojibl I KaIWAnnpRoil 3oHe MoeT OuTL 1ponsneien gnejie-
HITeM af PUESERAOIT BUCOTH KAOMAAA PHOTO NOIHATHA ¢ YIeToM 3aRNCHMOCTH
RANNAAA pHOfE nponimaesoct 0T paamnocTh rpyora (em, C. @ A s e po Ao s,
Joraaas AH CCCP, 69, 2, 3, 1948).— Hpum. ped.
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NOCTYNATL B KO0J0Jeln ¢O BCeX CTOPOH Tak, YT0 AHBNM ToKon OyayT
npeAcTaBaATL coboli cxopamnecit Kk Konojny ayuud. Tak Kak ronuap-
gyl Tpydy MOMHO paccMaTplBATL KaK TOPU3OHTaALBEIL KoXoael,
TO CYIICCTBYET AHAJOTHA MOy PAAUAALOLM NPHTOKOM K KOJOJILY M
OpuTOKOM K rondaproil Tpyle.

dry ananornio peneasazopann [Nopexem (1949, 1951) o I'yeradcon
(1946) npn TouHOM pemennn pAja Ba,104, KAcaKIMXCA ocylaeMoro
TpybamMn yuacTka, xoropuii Gma satonacn jo nosepxmoctu. Jlerans-
HO 2TH PCINCHMA PACCMATPUDAIOTCA nmmel

Xoyrxayar (1940) uenonnsopaj ykazasuylo apajornio, uto0n
gaiitn npnbmkenHEoe pelenue jas cayiag TpyOuatmy romuapnmx
ApeH B OJHOPOJIHBIX TPYATAX € L PHBOANACHN0 NOBCPXHOCTLIY TPy OTO-
BHIX BOjl, HAXONANENCA B PABHOBECHI ¢ NOCTOAHHON HeluYnHoil
pacxoaa.

Ecnn ¢ oGosrauaer noTennnans n r — paccTOAHMUE OT JIHII HEHT]A
Koaojla, To Jerko nokazatk (Macker, 1946, crp. 150 u janee),
q9T0 OOTCHUMAJI OTHOCHNTEALHO BEPTHRANLAOTO KOoJ04ma, pacnonio-
FEHHOI'D B OJHODOJAHON cpeje, NpejcTapifeTcA 0DmMUM BLIpaEenNeM

()

P=g57 Inr,

rae Q — ofmuii pacxoq B KoJoALe 1A CAHOHIOY Cro JIJIHHLIL
AupasornvueniM ofpasonM pacnpejlelieniie NOTCHINATR B 3000 41107y
KPYraoro» NoToKa JaeTca B Bije

p=—lnr. (1,7)

dTo ypaBHeHHEe B JlajiLHeiillleM HCHONLAOBAHO JIA BLIBOJA BeIpa-
JKCINA, ONpeAeNAIONEero pacnpejelienine MOTOHUHAAA OKOJAO Napa-
JMeJLHLX TPYOUaTHIX JpeH, HAXOANXCA B caMbiX paznoobpasznnix
YCAOBUAX.

1. Apresnaucknii norox. Ecan Gm apenakpaa tpyGa Gnaa yera-
HOBJCHA TaK, 9To0B BEPXIAH NONOBHHA HaXoAuihach DLl B Henponn-
LAaeMOoM Ccloe, a4 HIGKIAA — B NpocTnpammeMmcs na GeckoHeunyio
raybuny rpynte ¢ nDocToHHHMM Kosfmnunenrom dguanrpannm, To
pacupejlesieAne OOTeHNANA Ha 3Oa9nTeALHoi rayoune, ofycaonau-
BAGMOQ APTOINANCKUM JlaBiclieM, Brpamaioch On ypapHenmes
(I,7). Ecan 6m1 N taknx Tpy0 yeraHoBuTh MAPAINETLHO JAPYT ADYTY,
TO NOTCHIHAX B A00oh Touke (DOTCHUMAN — cCKaJfApHasd BeJu9inma)

! Bpepoue paanmagenas exesa gpiToka BOJR K COPIZORTIILIGIM Spenan
AnA ux pacaeTa fwaa nenoasaosana A, H., Kocragossst (Ocwmosu MEANO i,
3-e nan., 1933, CXT'; em. Tamme 6-e ny., 1960, CXT): Gopayam A, 1. Kocisiko-
Ba HaxoaT mupokoe opiveneune n CCCP npn pacuere papenaska.— Hpuw. ped.

He
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BHpaskancd On Kak cymMMma IOTeHOHAIOB, 00YCIOBIeHHLX KakAoil
ApeHoii:

N
P=pz 2 lnra (18)

n=|

T 7'y — PACCTOAINE OT TOMKIE /10 IEUTpa n-il jipeHnt.

XoyrxayIr cuMTam, 4To Ipi HeDoABIIOM APTe3NAACKOM JlaBICHUM
dopMa  MOBCPIHOCTH TPYHOTOBLIX BOJ HAJ DapaLicininiMu Jipe-
HAMH, HAXOQAUIMECA B OAHOPOIHOM TPYHTe, Kak npasuio, npudian-
JRAeTcH K IUIOCKOCTH, Mpoxojampeii depes mentpu aped. lloasromy
JWIA JJANHOrO CJAyYas o npnaax ypassenne (1,8), Koropoe foBoabio
TOTHO DBHLPAKAST pacmpejefeHHe [IOTEHIIMAJA, TAK »Ke Kak 0 B CAIy-
qae M[MOJYIPOHHIACMOIl cpejsl, HNPHHATOI TepBOHAMAILHO.

Ha ppaktnke mac HOTCpecyeT pa3mocThL IOTCHINATOB Me:RY
ABYMA ToUKaMi, a He alcoNlOTHOP 3HAYeHue noreHuuana. Ecam oama
Toura A Oepercs HA oKpY:KHOCTH O/{HOI ApeHs, a gpyran B — B cepe-
JHHE Me:RAY AByMA gpeuamut (DecKOHEYHOrO pAAA JAPeH) Ha IIOCKO-
CTH, NpPOXoJAmeil d9epes HX ocH, To UpHOMDLKEAHAA PA3HOCTE
MOTEHIHAJOB MO;KeT ORITH HAIMCAHA B BHJQ

ﬁ‘F=q?ﬁ—lPA=_,EL(Z Inrps,— 1nf',4n).
L n

n=0, 1, —1, 2, —2,.... (1,9)

rjig ry, — PaccTofAHue OT LEHTpa n-ii jApedst jo Toukn A;
I'pn = PACCTOAHUE OT HEHTpa n-il JpeRn j1o Toukn B,

Ja MCKATeHEECM 1JICHA M4, (3iech () OTHOCHTCA K ipeHe, HA KOTO-
poit pacnojsoiena Touxka A), JAPeHLI MOAHO pPACCMATPUBATL Kak Jin-
Heiigpe Toku ¢ npenedpesrnmo Maasy pajunycoM. [locne ykasammoro
cymumposaang ypasnemue (1,9) opeppamaerca B paseHE>TBO

ﬁtp:%[ln (%)—ﬂ,éﬁi] =%A, (1,10)

rjge 8 — paccroAaHHe MeIy J[ApeHAaMu;

ry — Pajiiyc JIPEHBL.

3nauemna A ceejean: Xoyrxayarom B tabmuny (1940, crp. 652).

2, ¥Yunacenue omiensiX 0CAJlKOB, HMEIOINX N0CTOAHHYI0 HHTEH-
CHBHOCTb. 3ajaua apreadagcKoro IOTOKA, pACCMATPUDABIIAACA B
OpelsIymeM naparpade, nyeeT OrpamNvueHHBIH HpakTHYeCKnil WHTe-
pec. Xoyrxayir Haimen, 4To TO e caMmoe pemeHde NPUMEHMMO K Cay-
YaK H3YYeHUS NOCTOAHHLIX JI0AeBRX OCAJKOB, YIAMAGMBIX Dapal-
NeNLHBIME JIPeHAMH, KOTOpLIe PACHOJ0KEHH B O/lHOPOJIHOM TPYHTE.

Ecin na nnockoern, mpoxojsineii wepes oci JIPeH, MMEeTCA
M muHelHRX NCTOYINKOB, KOTOPLIE MOKIY KaykILIMH ABYMA JpeHAMI
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pacImoJIOMKe L Talk, MTO PACCTOAHHE MOHLY COCCJIHIMII HCTOYTHITKAMM

paBHo L., M eclu Kasibiil 03 9TUX MCTOYHNKOB UMEET HOTCHCHEB-
lim:’l‘h%ii,, TO YPaBHEHUE JUIs PasmocTil NOTEHUHAJOB JI0JK00  OLThH

nanncauu B TAKOM B

P= (Z Inrﬁ,,—z ]"fm)-i-
S 2"] th.ﬂ- (y Irli';_m,,—-zl in:;,mﬂ) (1,11}

Cumpoit ra,,, oD0anavact pacctosauue or Toukn A o m-ro neroTHIKa
cnpaga oT n-il JIpeHsl. CymMuposanne mo m B 9TOM YPaBHCHIUN OTDa-
pact, Kak nokaszaan saw llnadrapge, Kupexem n (Opusepr (1950).
[loaromy ypapoemne (1,11) esoguresn mpocro 1k ypassennio (1,9),
a sarem n K ypapaennio (1,10). ITockoauky, npn nconpejacnenno Bos-
pacrammem M MOEHO OTO;KICCTBNTL NOCTOHHHYIO HWHTCHCHBHOCTL
JIOMIEBLIX OCAJKOE € [MJI0OM ECTOMHHEOB, PaccMatpHBaeMbX 31eCh,
TO MOHO NMOKA3ATE, UT0 VPABHEHNC JUIH apTe3aNancKkoro MOTOKA TaKwke
COXpaHAeT CHIY M B CAYY9ac NOCTOAHHLIX JlO#leBLX OCAJKOB TPH
MaJoii KpHBHN3He DOREPXHOCTII TFPYNTOBRX BOjL MEHNY jlpenamn,
KOTOpOil MO:KHO 1L03TOMY npencipedn, ¥ papuenie jlaet Xopoimee peme-
Ale, KOIJIa WHTEHCHWBHOCTL OCA1KOB NC3EAMUTeNbHA [0 CpPaBHCHD
¢ ¢uasrpaumonnoll cnocolHOCTHH HOYBOTPYNTOB, TAK YTO NOADLEM
YPOBHA I'PYHTOBHIX BoJ| MOCpeNHE MeHjly JApeHaMn ABAHCTCS Hedna-
THTEIALHBIM TIO E]IHHH{.!HIII{J' C paccTojnnedM MeEHJlY JIpeHaMil. Hl JTOM
caydae Joaa ofmero Hamopa, KOoTopuil pacopeflelfieTca HAJ, niaoc-
KOCTLIO, NPOXOAfmeil "epesd JAPEHb!, Takike HeBCANKAa.

3. Banaune wenpounuaemoro caoa (Bojoynopa). llpnsepenmmii
BRIl aHAJIH3 D]‘]IHHH‘I]IHHE'I'L',H I']!"_‘,?EITCI'.'-I, HUTUI'II-Iﬁ I Ei:‘{]l‘]!-l'lllli'-lﬂllﬂﬂﬁ
ray0uue aBagerca oanopojunM, Ecin menponnunaemmil caoil BerTpe-
YAeTCH HA KOHewHoI raybune o, canran or ocell Iped, TO anains Mozker
6LiITH BUjION3MCICH NYTCM BBEJIEHIH B paccMoTpelne paja soobpakae-
MRIX JIPEeH, HAXOJAIMNXCH ILRC I[L"]'Il!llllllll.l,ﬂl."‘!‘tﬂ'll'{l Cloda HA PpacCTOox i
d (pme. 34). Pazmocth norennnanos yMe:eay A n B, monyuaeman na
ypasaenna (1,9), pomnpa Orrh sarem yTouHeHA ¢ yHUeTOM JleficTBHA
Boofpaskaemnix jpen (', 1',—17, 2', —2', .. ., B peaynLrare 4ero
ypaanr_-mm IPHMET Biij)

Ap=—=- ( E Inrg, — .'t;thurl = E Inr g, -—2 In7ran). (1.12)

T
S1ech nepnme JABE CYMMBI ABJAIOTCH TAKNMMN K¢, 4TO I B YPABICHAN
(I,9). Ocranpunie cyMML MO;KHO HanncaTth Kak GecKoHeYnoe nponsbe-
Hemne n ynpoctaThk (Xoyrxayar, 1940, erp. 574):
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dp=2 { [ (5)—0454 | + |
. [tzn—-nﬂ'-"’-:-+w= ]’

1 i | W
Ty 2. In {nTSﬂ-[—tid‘l}[tu—-l_]-%‘f'-;-édi]} - (L13)

n=1
Kax n ypapumenune (1,10), aro pasemerso npudausxenHoe, Tak
Kag omo npejiojaraeT INIOCRYI0 HOBePXHOCTE PPYOTODBIX BOJI. I{]:IH—
BUINA  ITOIl HOBEPXHOCTII Bhi3bhlBaeT pqobaBoTnOe najicnne Hamopa,
KOTOpPOS8 3J0CL HC NPHHHMASTCI B pacHer. dra KpOBH3HA OPUBOINT

Rofep

MRS PGS

Ao g R, Sl G SN,

S A T Hemunvan nosepxngems,
AENBIE Gpenss i) Soynmoderz 8

.

El

Puc. 34. Boodpaskaewmte jpenul, cosgawmde adpdexr
HEH POHHIASMOTD CAOM.

Abe pasvepmio AE{itg #a DHCYHME YHEAILBAWT paceTomini d
OT ROADYAORA L0 ApagiodaraoMol (OpepIiHOCTH rPpYIITOBME BOR
1 o nAoCKoCTU ooddpamaeMuis apxm (Kak ua puas. 35).

TaKiKe K TOMY, 9T0 [OBEPXHOCTH TPYHTOBLIX Boj He Oyjaer Ooxabiue
oKpumorenunanpw. ¥Ypasaenue ([,7), a caegoBarensHo, H ypapHeHHS
(1,13) oamawact, oHAKD, WTO IMOTOK ¥Wepe3 Ka:kIY aKBUOOTEHIHALL
OGTACTCA OTHHM M TOM 2, 9TO BOSMOMKHO TOJALKO B cAy4dae, Korja
MONCPXEISTL PPYHATOBMX BoJ — skBumoTemuuanns. [Mame ecau Ou
CYII2CTBOBAA MI0CKAN II0BEPXEICTL DPYETOBEX BT, ypasaerne (1,13)
He 06170 Oul TOTHLM B TOM OTHOMICHIN, YTO OJHOT0 Psijia BOODpaskaeMslx
JIPCH, MCHOABL3YeMuIX XOyrxay/TosM, HOZ0CTATOUHO, YT00B IPEBPATHTD
91y MOBEPXHOCTE B HHBNOOTeHIUANL, Yrolsl mANTH TouHOR pemre-
HUe A JIcAcTBATENLI0 [UIOCKOH MOBCPXHOCTH, HeolXoJnMo Gecko-
HeUHoe Jucao  oroldpaskennil, o0yCIOBJAMBARITUX PACHOJOIKCHHES
BO0OpaKACMLIX Jped Ha pacctoamud ¥ =2nd, rmen = - 1, 2, 3, ...

Hsenno B peayxerare sroro mochaefmero npudmmKeHus aHAIINI
Xoyrxay/Ta TepaeT cUIy, Korja OeOpoHUnaeMslil ¢caoi npudamkaeres
K jApedas. Jlaam ycrpamennsa storo HejocTaTEa oH o0be,[HHEAET rHIIO0-
Te3sl PagUAJLHBIX ¥ FOPHIOHTAJBHEIX NOTOKOB, Jra paapaborka pac-
CMATPHBAETCA B ciacAywomes § 3.
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— e——

B cayuae sHaunTennHOE pasHuIE M MesIY BLICOTAMIl YPORHA
rPYETOBRIX BOJ B CCPRINHE MEY JipeHaMit B HellocpPEeICTReRNO Haj
gumn Xoyrxayar (1940, erp. 562) npeiaomna ey IymnTes Y pasiesns
(I,10) n ([,13) myrem npudapiaeHus K OpaBoii vacTn ypasHeHUA 1eua

]
%i. Jror unen Mo;ker OLTL BLIBE/leH B Pe3yAbTATC NPHHATHA CTPOro

BePTHKAJLIOrO MOTOKA, NPOXOMANCTO Uepes YUacToOK HaJ OCAMI
apeun. Cornacno saxkony Jlapen, ckKopocTh notoka, UANPaBJICHIOTO
BHHA MCPE3 9TOT pailoH, Moxer OLITL Hauncaua B Buje

tjl= {:}._= m .
h e

ric Ag; — najlenne MOTCHIHANA OT YPOBHA IPYUTOBMX BOJ J0 OCH
JIPeHEL Ha J000M paccTOHAHUN { OT JIPEHBl 11O BLICOTE M.

Taxum obpazom, pasEuna najennsa DOTeNIUIATOR B cpe/iueii Touke

T

H Yy Jipensl CCTh PAsHILA MeH(ly BeluTiHAMu 5’“3
BYIOIMX JHATCHUAX m;. Tak Kak pasmima Me:kay BeAndunHaMi my
ABAACTCH M2, TO PASHMIA B HAJCHHN NOTeHIUATOB HOTOKA, HPOTCKA-
Hero 9¢pes 30HY HOBCPX OCeil Jipem, Moedly TOUKAMI B cpejHeM I0Jo0-

Jr
MEHHE MeRAY JIpeHaMR 11 HAaj HIMI ﬁ-:fl[ﬂT E.—;;-

npu  CoOTBCTCY-

B paspaGorkax macroaulero pasjela Beelyla uMeIoTes B Bujly Tpy0-
qarLie Apems.

Tar kax ocmosuoe yvpasacane ([,7) BrBejgeno Jas NOJYEPYIILIX
JPCH, TO PEIlcHIs NMeT TAKYI e cHIy 1 AJA NOAYKPYIJINX O0TKPLI-
ThX RAaHAJOB, CCHM PAjHYC BTHX KAaHAJOB MaJi 0O CPABHCHUID ¢ KX
paccTosiliMeM APYr oOT JApyra. ¥ pasilcHnH MOUYT HCHOJIL30BATLCA
C JIOCTATOMHOI TOYHOCTRI0 TAKME NP OPUMCHEHUH HKBUBAJCHTHOTO
HIMEpPeHUs A HeKpyriILX KaHalos,

§ 3. Obweunenne runores
PAANAIBHOIO I MOPH3ONTAIRIOre MOTOROE

Brie Gmao mokazano, wT0 rumoTesa ropusonTalLOOT0 MOTOKA MOJKOT
OuITH HCHOJAB30BAHALAA PABPEIICHNA BONPOCOB, KACAIOOINXCA 34KpbI-
TOTO WIH OTKPMTOTO Jpenasreit npn nedogavmoil raydune o #Henpo-
Hnnaemoro c¢aod (Bojoynopa), Ilpuuatne e pajualnHoro MoToKa
JaeT yAOBJIETBOPUTCALELIC Pe3yILTATL B CAYIadX, KOrga HellpoHnae-
MBIilL CH0I WN oTeyTerByeT!, i HAXOANTCA HA OTHOCHTCALIO G0Jb-
moii ranybune. daa NPOMERYTOTHLIX CAyuaeB HeJL3A 0inars, 9Tobn
Kakafa-imb0 u3 THOmores Jaja yI0BACTBOPHTENLHLE Pe3YILTATHL.

! To ecti «Be ofmapynien Oypemmems, TAK KUK «OTCYTCTBOBATLY OH  He
Moiier.— HMpum. ped.
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Xoyrxay/iT moKazaJj, ofjHaKo, K4k Takue cayaau moryr Owres upndau-
FCHOO paspelieHst NP PALHMOHEAALHOM 0DLeLHeHHN IBYX THIIOTeS.
l. Henponunaemwii caoii (nojloynop) na npome:syrounoii ray-
Gnune. Pacemorpus pag napaiieibHnX FOEIAPALIX JpeH, 3aT0:KCHHARX
HaJ HenpoHNmaemsiM caoey (pue. 33). Hpumen, uro nmotor Ba yuacre
BOJNSH CPEAHIX TOYMEK MEKILY jipeHayMi ABJIASTCA B OCHOBHOM ropin-
BOHTAJNIBHLIM, & NOTOK BOJINAN JIPCO ABAACTCH B OCHOBHOM [a/ A bHLIM.
JareM nyern oba atn yuactka GyayT paajiedensl OI0CKOCTLI0 £ = Iy.
Ecan auavenne z, subpano npagnarno, 1o odmee NajeHine NoTeHIIAIa
mojkeT OLITh HailjleHo Kak cyMMa DageHiil 4epes s0HM T > T, 0 T < Iy,

HoBepxwocms novle

" PeanshaR  [floBepxnacme 2pynmosnz fod 8
dpoe - —=1
Ly

-----

) (.  Bootpawcaeman JEena

Pue. 35. Cxema w ofoanaveuns, Neponssyessie npil o6be-
JMHENHN FHIOTEE PajilaiLaoro i ropi3onTa]bHOTO NOTOKA

UpH pacloACKeRHI Hell POINIACMOT0 C0H HA HeKOTO poii
i poMeKyTouHoil raybnme.

MOACUMTAHHBLIX ¢ HOMOMBIO THIOTE3 PAABAILHOIO H TOPHBOHTANLHOTO
NoToKOB coorseterBenno. llaockoern x = z; aomsrma OmTL BGpana
TaK, 1T00H PABANILA NOTEHINAJIOB MEH:IY TOUKAMU @ 11 b Ha pucynke 3D
Guisa muaamaneaoii. B pesyanrare naoccxkoers £ = xy Oyner Ganaka
K SKBUIOTCHINAJLIOI NJIocKoCTH, KakoBoii oHa JodikHa OwTL NIpH
OPUMCHEHNl TUI0Te3s TOPH3OHTAALHOr0 MOTOKA.

Ofosravad paamully IMOTCHIHAJIOB B ToukaX b M ¢ Kak pasHmmy
CYMM MHOTEHIUATOB (B 3THX To4Kax), OOYCHOBJICHILIX PeaibHLIMI

H BooOpa;kaeMbsIMM JIPEHAMH, ML HalljeMm

Atpy-q =:%H
1
e l [{Eu—”i‘ ‘}-m:ri_] {([2"_”5'1"”31]54-.5{12}1
- - i
’ % =1 L{EH—1}PZ ‘|'T"I'|]2+d‘3

m==11. (I,14)
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XoyrxayAr moxaszaa pa ocHoBe o0WHPHWMX pacueroB, a vau [em-
rep (1950) mopreepana, uro HempoEunaemslli choil (Bogoymop) ola-
SRIBACT HEZHAYNTEJNHHOE BINAHNE HA TIOTDK B HATIPABAEHNN K Jpeua,
koraa d > 0,25 8. [lpn 0 < o < 0,23 § ree wienn ypasuenus (1,14),
sa HcKAKuYennem mnepsoro (m —= —1, n = 1), ABIALTCA NON0KH-
TeaAbHEIMIN W Oamakuvn K Hynwo. Ilepsuii uyien Owcerpo HaMeHAETCHA
0T —™0 10 MOJOKATEALERX BeIHNTHH, KOrja Ty yMeHLllaeTcA, HaTnHas

3
oT 5. Caegoepareapno, wrols npusectn Ag,_, K MUOIMYMY, A0CTa-
TOYNO MepBRIl wieH npasoit wacrn ypapuwenus (1,14) npupasasaTn

§—d V2
K Hyan. Jro jaer z, e ‘fﬁ; .9

-

OnpefenE DOXO;KeHWE MIOCKOCTM T — 2y, HalijeMm pasanny
MOTEHUNANOB MezKAy Toukamu A u B (pue. 35), mpuMenssa yparHeHde
(1,12) nas onpenenenus pasuamnst Ay (0T A K b), n ypasuenne (I,3) —
AnA mRaxoxjenus Ag, or b k B, llonyuaem

Ap = A, |- Adgy, (I,15)

rge [Xoyrxayar, 1940, ypapuenue (G9)]

- (M.S'}f--—-f_:l—-

H ?E}?d i 2
:icp.—--k[] +3 2 I —mem—

n=1{
1 f: (nS ==0,707d)2 - 42 1 “': {M.?—ﬂ,?ﬂ?d}i—l—érﬁ
+T = 4 (&) 4a? T 21 In (S )2 L 4ol 2 ] (1,16)
=10 n=1

n [Xoyrxayar, 1940, ypasmenue (77)]
4 ALY
e e (1,17)
Beena moprie obosravemnsa B uw C B npaeyw uacts ypaprenudi (I,106)

u (I,17), me Tporas MHOKHMTEID '::- , ypasuenue (I1,15) moikem sanucars

B BUHjE
Ag=2 (B 1-C). (I,152)

Hmewres tabmnue gasa onpegenesus B, € n (B - £) naa pajanycos
ppen ro = 0,03 m (Xoyrxayar, 1940, crp. 603 —655).

2. O6unit meto) pemenus. Ha raroil Our rayOune ne 0w uemapo-
Hunaemslii cixoil (Bogoynop), Bulop NOAXOAALLEre ypapHeHHHS U3
THCIA TeX, KOTOPhIe UMEeloTCH B HalleM PACHOpIKenu, Beerja ofecue-
90T HAM BO3MOMHOCTL NpROIHMKCHEOTO peIleHHA JpeHaKHLIX aajjad,
BEAWMAH CIOJa W CHy4aH ¢ ocajkaMi DOCTOAHMOI MOTeHCHBHOCTH.
Onpegenenne, Kakoi cnocol Gojee DOAXOUUT JJIA KamI0T0 KOHKPET-
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HOPO CAY9af, ABIASTCA KPOMOTIMBEIM Je/10M, U BRIUCICHNA, KOTOpEQ
HYHHO IPH 3TOM HpOM3BOAUTE, YACTO OLIBAIOT BECEHMA TPYI0EMKUME,
Urofinl ¢OpaBuThCA € STHMH TPYIHOCTAMH J1 CJIeaTh CBOil MeToj
HpHeMAeMEIM [ IPOCKTH POBOKOR, Xoyrxayr paspaboran coocod,
MMMl 3HaYNTelLEMe npenmymectsa. UH DOJTOTOBRJ 00ILUpHYIO
rpyony Ttadany co sHavMeHuAMU o, Ine ¢, usobpamiaer TOJIHHY
¢OKBHBAJIEHTHOrO cloar. UH ompeAenadercd KAk IPOHHOAeMLIil CJoi
TAKOH TOJIINHL, 9TO ecJdH PACCTOAHME BEMHCIHETCH L0 ypPaDIeHuio
(1,5), B xoropom ho samemsercs Ha d,, a Mo Takme nsmepserca
or BooDpakaesoil Henpouugaesoill rpanunn, To OYVIeT HOAYYEH TOT
FEe CaMblil OTBET, Kak # B ciydae npusesenuda aoboro moaxojidimero
ypasEemna — (1,9), (1,10), (1,13) mam (I,15a). drtm rabanmou —
Xoyrxayar (1940, crp. 656—6Y4) — copep:xar suavemna d, AaA
pajia sHadeHnil ro, S n d. Mx ncnoaszosadue nponJUIOCTpPHpoBATH
paf lllnadrapae, [{aprxen n Mpueepr (1956). Tadaunm moryT Tawme
fETL HCNOAL30BAHLI KAK BCHOMOTATEJALHOC CPEACTEO A OMpeleies
koofupunuenra @uasrpaipn.  Coraacuo Xoyrxayary, omndka npm
NCIOJL3OBAHNT TAGNAL A OIpeeIeHHA PACCTOAHTA MEKLY ApeRaMu
cocrapager mempme 10%, a mpn ompegenernn xoaddnouenra guin-
rpanug — medbme 20%, 8a HCKIKYEHHEM HEKOTOPHIX KpajilHHX
clydaeB, KOTOpLIe BpAJ AN BCTpedalwTcA Ha OpakTHKe!.

! Upuem poeneuna taKTABENON 30UWY H3BCCTEN JAaBHO; MPAMEUTeALIO K pac-
TOTY NPHTOKA BOJAL K III!II;'HHE{]II.I:I.HH[HLI (o cTenenn BUKPMTHA IDACTA) KOJOJLIAN
o npusensnes Ilapxepom (Parker Ph., The control of water, London, 1925,
sec. ed.), E. A. 3amapnaay a8 GRAsTpaul moj D poTeX HIMeckIMI Co0pyHRe-
miamH (E. A. 3 ama pumn, [Asskenue rpyETOBRX BoJ IOf FIJPOTEX Y CCKIME
coopymennayy, Tawsenr, 1928) n apyramn asropasit. Yuer sHeconepliedcTBas
jpepasika (TO ecTh OLEHKA (ONOAHWTeNLHMX (UALTPalHOHHLX COo0poOTHRACHWI,
BHIBAANLIX OTJIRTINEM ;![“Jh‘il:ll['!ﬁ ,"l;l"l["llh! Manoro ﬂ.liﬂ!l!.l:l]'pﬂ O7T Kanaaa, o I]l'lp[.'!._"’n'-,'l_lﬂ-
mero pech naact) 6w pan H. K, Nupnocsns (PykopojcTso no pacdery 1piToRon
ROJIHL B FOPH3OATAAROLIC I PRHART BoeuAo-NHHeNe DAWX coopy:eunii, [ocreoans-
aar, M., 14944) 1 C. @. Anepranonmsm (Ocynmrensnoe aeitcrene raydosux gpena-
weil, Hayu, san. Mock. rugposen. un-ta, 15, 1948) nyres ssenenun exoad, snen-
YECTH $ B 3HAYeTHe PACX0Ad; A8 uHILTPAauNon HOI'O UOTORE U PACHETA CUCTeMa-
THYECKOTO [(Ponaima  y4eT Opoussosbioll raybmunl Jaferadid pojoynopa 0w
eaeaan A. H. Hocraxoeus (ea. jurr; erp. 115) u €, @, Ascpupnosum (Topuson-
Taabuuii gpenam npn doprie o sacojenties opowaemux semenn, Men. AH CCCP,
M., 1959); » mocaeameif paboTe IoKA3AED, TTO AHATNTHUSCKIN, TpoCTOil oA npaK-
THMECKOI'D UCIOARIOBAHNA, cOocol ywera 4BICHUECTHS JACT PeayiNLTATLE, NpaKTi-
qecKH COBMAAIONUIe ¢ JananMi Tadang Xoyrxayara, sectmMa rpoMoaiknx u He-
VAODWHX JUIH PACHETOB (K TOMY #Ke DRYMCIeHHLIX HE B MeTPHIArKHX Mepax).
Hakosen, poamomen ewe i MHoI cniocod y9eTa sUecOBCPLUIEHCTBAY [TYTEM BEELeNHH
B pacueT MecTanx conpornuaciniie; v CCCF npuMenurentio K pacdery huiesTpa-
UUIT oL PIJTPOTeX MY ecKUMH COo0pyRemitami yTor upneM pazpaboran C, H. Hyue-
pocux (B. M. Apaswpu n C.II. H y me po s, Teopuna psurenun sxuiiocTei
i razos B Hepedopmmpyemoil uwopucrtoil cpeje, Poctexreopwsgar, M., 1953)
n P. P. Uyraepasm (llofgsemuii xonTyp TRAPOTEXHMHecKNX conpymenni, [oc-
apepronspar, M.—JI., 1962). Tanusm ofpasosm ponpoc o pacacre «HOCORE PIHEHHBIXS
APEH B HACTOALNES BPeMsa IMeeT A0cTaTodno obocHOBARNYH anaJduTITeCKY 10 Hpo-
paGoTRY B NpaKTHYecKHe peRoMeHmAINY, — [Hpusu. ped.
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Pemenns jipeRa;KELIX 2aa4, JaHHbE XOoyTXayToM, TPe/CTABIAIT
coDoil ojuy 113 MepBLIX NCTCPUBIBAIOMMX paspabdoTok ODTOTO Bompoca,
XoTa HH OJIHO N3 ero penteAnii Ae ABJIACTCA TOTHLIM, TeM HC MCHEO
He¢ NpPEACTABIAGTCH BO3MOKHBIM DOJBIIMHCTBO ero npubamskenuii
NOABEPTrHYTL KpuTiHke mo cymectsy. Cpabmenue ¢ TOYHLIMU pellle-
gauavu Bag Jlemrepa aas ogHopopHelX rpyaroB Gomnuwoit rayOums
NOKA3BEIBACT, 1TO YPABOCHEA X 0yTXAY/Ta JIIH 3TOr0 MACTHOTO CaAy4as
APUBOAAT K oueHnL Oauskum pesyasraram. Ero pesyacrarnl coxpa-
HAKWT CIAY TOJTBKO HOCTOJALKY, HOCKOJBKY MOMKHO IPWHATH NMOCTOAH-
CTBO OOMJCBLIX OCAJKOB NI HNX JKBHBAJICHT. 31"(} SHAYMUTEITHRHO
OrpAaHNYHBACT NpPAKTHMECKOC upuMencuue cro pemenmii, ocofemmo
B HeHTpaJbLHO-3ANaJHMX  Wiau loro-socroddmx mrarax CIUA, rae
MHETCHCHUBHOCTL ONVCKAHNA YVPOBHA I'PYHTOBAIX BOJ IOCJ@ OTHOCHTCIE-
HO CHJIBHRIX, HO KPATKOBPEMEHHBIX IWTOPMOB HMeCET NEepBocTencHiIog
auanemte. Opeaxo mua yeaosnit Hupepaanjpos, aus KoToprXx Osuim
BRIBELCHL VPABISHRH, NOTCHCHBIOCTD [OM{IOBEIX OCAKOB MOMHO 1aCT0
GUHTATEL WOCTOAHHOIL.

§ 4. Merog penakcamuii

HpoMme apanuTudecKUX MeTOS0B, KOTOpHE OBIIM PACCMOTPEHE 10 CHX
mop, CYMECTBYeT elle THCJ0BO METo[, KOTODHH jJaeT BO3MOKHOCTD
OPHOMIGECHEO Pelath psji 8ajad jipeHamHoro moToka. JdTot MeTol,
KoTOopuli ODLIMHO HA3LIBAIT MeTOAOM peJjarcannii’, Io3RoJAeT HaM
PEINATE 3aja9u, BECLMA TpYAHLEe AJA aAHAINTHYCCKOIO pemeHns,
Onrako TeXHUKAa 2Toro Meroja Tpelyer sHauuTeI L0 3aTpaTe TPyia,
Kpose Toro, B npoTnRONOJOAHOCTh AHAMHTHYECKOMY MeTojy awboe
pellenne, ODOJYICHHOE BEINTCHAZBAHHLIM METONOM, COXpapfeT CHIY
TOJIARRKO R !,'l:.'r.TIl.:lIEI!.-I.‘Hlll'.'.r B HDTI]}'J!:IK aTOT MeTOoml III]HMEHFIETCFI.

L Onuckipaesiain HiGEe MeTOq peldakcalilun, DasecTubll KAK aMeTOAKONe U HbIX
agaocTeis, n CCCP me wamea wupogoro opuMedenns JUJIA INIOCKUX 34184
iﬂﬂh‘l‘pulmllf xoTa wapecten ¢ 20-X rojqon (oM. paupumep, ILT.Men e me u K o,
BIGHENME UPYUHTOBLIX BOY UOY FIJIPOTEXMNMECKHMI o0 PYHCUILAMT, Jl., 1937
o ouncan n smoporpadom Apasnma uw Hysmepopa (es. anr. na erp. 123),
duavureanio Goxee nmporoe npuvencnne B CCCP myeer ero paanoBminmmeTn —
«I'padumeckoe  pemente nocTpoeniest TITPONTAMITECKON  COTRI  IRIKennA
{COK pamenio — cunocod 4ceTRm Junkeninsas ). Dnepsme aToT crocod DL 10pesno-
siken (. Mopxreiivepon 8 1911 r. (O, Dopxreiisep. Fuapasanxa. Hepesog A. Yep-
kacosa. OHTH, M.—JI., 1935); sarem 27oT coocob Oma geransno paspaGoTtan
E. A. Samapunny pa ocpose pabor H. H. Masaosexoro (Teopua aonaenna rpyn
TOBRIX DBOA OO rjlﬂPIJTEI]_ITI'IE'[‘.IE”!IIl E-DIIFJFH'FEIIHHM“ I ee OCHOR I LEPITJHH{EHITI!..
Ilerporpag, 1922) ana pacwera QuauTpannn nog THAPOTEXHATECKIMIT Coopye:
HUAMH (cM. a0T. ma crp. 122) n ana pacwera Apen o obpazorauwem crobon-
ol NOBepXMOCTH TpydToBux nog (K. A. dasa pwH, M'ngpoqnnadnieckne
cetn gmimeraa, llayusse sammcxn Mock. ruaposesnop. nwo-ta, 4, 1937).—
Ilpus. ped,
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B cymmocti meroq pesnakcaumnii MOCTpoeH HA PEMICHHE ypaBHeHNA
Jlammaca «oT pyKHE® OpPH FPAHMYHLIX YCJIOBHAX, COOTBETCTBYIOIMIX
paccMmaTpHuBaeMoil 3agate,

Ilonaran KBajipaTHY0 CeTKY HAJO/KeHHOI Ha 00JacTE paccMarpu-
BAGMOT0 1I0TOKA, MPOH3BOJLHO HAZIHAYAKTCHA HYHCIOBLIE JHAYCHUSA
HOTeHINAJNOB B Kakjoil TOYKe MepecevdcHNA JTUHUI CeTKH NPH 3Ha4be-
HMAX BAOJAL TPAHAI, HPHHIMAEMBIX B COOTBETCTBII € YCJIOBHAMM
Kam0il KOHKpeTHoil 3ajauu. 3ateM oTit 9ncja nojiroHAI0TCS dMITHpPH-
YecKH Tak, WTo0sl 3HAYEHNE B Ka;KA0il TOUKe CeTKH npe/icTaBliAIo Onl
coboil cpegHeapudMeTHHeCKYH BeJUYHHAY TeX 3HAYCHHI, KOTOphe
HMEIOTeH ¥ deTwpeXx cocenmux Touek. Ilpu atom coxpanAwTed, KoHed-
0o, HAIERAIHG 3HAYEHUA BAOJL TI'paHu.

Henpamoanueiianie rpaspin, B3auMHOE PACIOJOHAiCHHIE W aHA30-
TPOIIMA TPYHTOB, A TaKike HEU3BeCTHOE NOJOHEeHHe MNOBepXHoCTH
IPYHTOBOI BOJAL — BCE aTo TpedyeT KOPPEeKTHPOBKN OCHOBHHX JaH-
HuX npepmjgymero maparpaja. Touno Tak se MoMkeT HpelcTaBNThHCH
ARETATENLHRM ONPeJeJHTh 3NATCHAA JaBieHnil nian spadenna Qynk-
muil mumnii Toka samecto norenauana. Bam Hemrep (1950), a raxie
JiooTun u lackensn (1950) nerannno pazpaboranm dror MeTofl, yKasan,
halk 0OH I]I'IIIMEHHETEH K YCTAnoBHBITCMYCH COCTOHHNID, U OaJIn pPH]T
NPUMEPOB A vacTHHX caydaes. Crarea nocHe HUX ABTOpPOB orpa-
BHYNBACTCH CAYIAAMI, KACAKIMMUCH MOYBL, 3ATOMJICHHOI 10 TOBepX-
HOCTH, B TO #¢ BpPeMA B CTATLC NEPBOTO ABTOPA IpaHHNEll IOTOKA
ABJASIETCA KPUBAH YPOBHA TIPYHTOBBIX BOJL.

TounocTs mMeroga perakcaumii saBucHT OT paaMepa CeTKH, OTHe-
CeHHOI K paamepam obaactn moroka. llpm gocrarounoM yMeHLINCHIH
pasMepa  AYeeK  CeTKM  NOrpemHocTL mponecea npuianswenmna —
0 CPaBHeHNId ¢ TOTHHM AHAANZOM TOil sie 3aaTil — MOKHO CIeJaTh
croab yroauo manoil. Jlwrue n lackenn maman, 4To norpellHoCTh
B MX pemcHusX coctasiger meapme 4%. Oamako peayanTarsl BuYuc-
JeHnil BN B KoeM cayuae e MoryT OmkTh DoJee TOTHLME, YeM Te Jony-
MEeHnsA, KOTOphe Modokenn B nx ocHoBy. Takum ofpasom, ToumocTh
npubmkenasx peinennii sag JlemTepa aaBucuT He TOJABKO 0T pasMe-
POB CETKH, IO TAK;Ke H OT JOCTOBEpPHOCTH NPHHATHIX IM JOmyHIeHuii,
COTJIACHO KOTOPLIM MOBCPXHOCTE TPYHTOBOI BOJW ofpazyer rpaRniy
noroka. Bruue 00 yKazano, 9To 9T0 JONYNICHIE HE ABJIHETCA mpa-
BILJ BHEIM.

Jlotur n Jleii (1953) noxasamr, Kak MOMHO paculnpuTs HCIHONAL-
soBamme crmocoba pelakcauuii JI1f HeHACLIMEHNLIX ycJoBuili moroka,
ecJH H3BCCTHO COOTHOMICHNE MEeH/ly HOBePXHOCTULIM HATAMKCHHCM
Bojiel ¥ Koapdnunearom QuanTpanum HeHacemeHHoro rpystra. laa
moboil MOMBL 9TO COOTHOIEHWe MOKeT OHITL oOmpefescHO JKCHOe-
PHMEHTANBHO, OJHAKO ACHO, 9TO TAKOE BRIPAKeHWe HeJab3A 0000Mmars.
Ocobuiil WETEpeC NPeICTABIAIDT DKCHepIMenTAlIbHLIe JaHuse JJiotnaa
u Jles, coraaciuo KoropuiM JUiA HeDoABIIOr0 PHIPABANYCCKOr0 HANopa,
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TepAeMOro B TOPHIOHTANILHOM HANPABIEHAH B MACCUBE U3 MeIKOro
mecka, MOJAA TOTOKA, UPOXOAAMWEro Hajl YPOBHEM IDYHTOBHX BOJ,
gomefanact or 14 mo 60%, B 3aBMCUMOCTII 0T CPELHETO NONOKCHIA
YPOBHA TPYNTOROH BOAL OTHOCHTEJILHO IOBEPXHOCTH TNecka M JiHa
cocyna. G noMmollpi aTOro npUMepa APRO UATIOCTPHPYCTCH Ba#KHOe
FEAYCHIC TOTOKA, OPOXOJAMEre Yepes Talk HAZLIBACMYI0 KAMNIIAp-
oy Kaiimyl. )

Brme Guno yEasago, 9T0 METOX pelakCcamiii JaeT PEmenine ToBRO
JUIA KOUKPeTHLIX YCJOBHIT, HO He jJaeT oGodmesnoro peuicnnd. UHAKO
kax coodmua Buccep (1954, crp. 77), Spuer u Baymauc nmocrponan
10 pajgy npulanAeHHMx Penteniil HoMOIrPaMMLL LA Pell e o01neit
3A7a9 BLICOTEL TOILEMA VPOBHI I'DYHTOBOL BOLI HAJL TOUTAPILMI
IpeHaMy npi MOCTOAHNON WHTCHCHBHOCTI JI0H/ICBHX OCAJKOB If IPH
JOJIErAINN HeIPOHHIAeMOoTo cliod Ha mwdoit raydnme. dro rpadume-
ckoe pememne (puc. 36 m 37), Koropoe jocriraer Toii ke mean, UTO
H pemedne ¢ noMomnno tabmuy Xoyrxayara, paccMoTpeHHOE B Npe-
ALVIOeM pasfiele, HMeeT Ba:KHO® NPeHMYyUECTBO, 3aRI0Uannieect
B TOM, YTO0 O0HO NCKJAK'TAEST ITOBTOPHLIE BRMNCIAEHIUA, KOTOpPLIe TpPe-
GyrwTea TpH pemeRnmn 3afad uo cmocoly Xoyrxayiara.

§ 5. llposepra Meroga peaaxeaniii
JUIA YCTAHOBUBLIETOCS JIBIGHCHIN HA OCHOBE [JATHDIX,
HOJYUCHIBIX B OJAEBBIX YCTOBIAX

ITposepra Teopwii yCTAHOBUBIErOCHA JIBMGLEHNS MoskeT OwTL oOCy-
mecTelIeHa ¢ moMomnio Jauusx Huprxesa n ae 3eypa (1952), cogepika-
NIX U3MEPeHHA BHCOT YPORHA TPYHTOBLIX BOJ, PACXO/0B JIPeH, J0iH/(e-
BLIX ocafkoR n Kosddunmenta uanTpammm, KoTOpne NOJYTCHL
B cBs3n ¢ coopyxennem B 1950 r. B IMoamanmun roA4apusiX M OTK PHITEIX
ApeH, oTcrosmux Apyr ot apyra mHa 8, 10, {2 n 16 m (madmonenun
mpojoiiskalncs TpH Hemesdn). Hamsmoe 03 paccToAmmil HMOBTOPAIOCH
3 pasza HA KaaIOM O3 JIBYX YUACTKOB JJ1 000uX Tios Jiped. dru JaH-
HEIE OPUMCOJHE] S CPABHCHNA € JAHHBMH TEOPUN YCTAHOBUBIICTOGH
ABMAKEHHH MOTOKA, TAK KaK B HepHoj HalaIojeRnil nMeaa MecTo 0THO-
CHTENLHO PABHOMEPHAA MHTEHCHBHOCTL J{OWICBHX OCAKOB,
Yaurepas JanHELe 0 DOJONPOHHIACMOCTI TPYHTOB H eéojlorite-
CHKOE OIMMCAHNE YYACTKA, MOMKUO IPCNIoI0;NTE, YT0 HeNPORNNACMEN
cnoii (Bojoynop) maxopnres wa rayomge 180 cm or noBepxpocTH
OOYBLL. OTO ABAgeTcA BepXmeil rpamnmei ¢aadoBoOOPOONTAEMOro
rophagoro cxon ¢ Koafunnerrom GUIALTpaL £ = 5 MM B CYTKI,
Bemie aToro cinos masepennas seaudnna Koapdumuenra guasrpann

L CM. agadiiTnaccKos PETIETIe ATOT0 BONPOC B CTaThY C. O, ApephLAnosa

s[l puiansxennan onenka n MALTpAILHI B 30He KaUnaaapmoil waivus, lok-
aaps AL CCCP, 69, N 3, 1949. — I pun. ped.
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Pue. 36. HomorpaMma 1af onpegenenus paccTOAnNI MERLY JpeHaMu mpu
kin =100 (o Buccepy, 1954):
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