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Beryn

HepisHomipeuit pyx piaue# y BIiAKPUTHX BOAOTOKAaX, NPHPOA-
HHX | MITY4HHX, 4 TAKOK y CNOPYA3ax HA HHUX 3ycTpiyaerhbcs, Baa-
CHE Kaxyu#, AaJeKo uacrime, HiX pisHOMIpHHHE pyX. 3posywmimo,
00 Ha HeNMpH3MaTHYHUX AINSHK4X pycaa pyx Oyae HepiBHOMipHHIL;
#HepiBHoMipau#l Gyne i pyX PiAHHH Ha AIASHKAX 3 NPH3MATHYHHM PY-
CJI0M, a/1€ PO3T#IIOBAHAX NO CYCIACTBY 3 HARMOXAHBIIIHMH BiAXHACH-
HMH BiZ HenpuamaTnuHoi GopMH pycaa (CTHCHEHHS BOJAOTOKY 3HH3Y,
3 Ookis, i 3Hu3y i 3 GOKiB OApa3y, PO3IMPEHHA PyCaa BOAOTOKY,
3MiHH IOXHJAY B3J0BX BOAOTOKY Ta in.). [lo neBHoi Mipm anasoriuno
3BYMEHHAM i pOSMIHPEHHAM pycaa BNJAHBAIOTH i 3MiHM mopcTKOCTI
B3A0BAK BOLOTOKY. HepiBHOMIDHICTS PYXy pianHu Mae micue i npu
3Mi#i BMTPATH B3JOBX MNOTOKY. Biaxumaenus pix NPH3MAaTHYHOCTI
pycaa i 3mian mppcrxocﬂ_l BHTPATH B3J0BXK MNOTOKY MOXYTb
GyTH NMPHPOAHOTO NOXOMKEHHA, & MOXYTb CHPHYHHATHCH i IITYyY-
HUMH TigpoTexHiuHuMH cnopyiAamu. Bixxusenns Bix npusmaruunocri
MOXYTb OyTH naaski, ase Jayxe 4acTo TpanaaioTecs i piski, He-
nsaBKi BiAxuaeHss Bix npusmaruyHocri. HepiBHomipuuit pyx su-
HHKHEe i B TOMY PpIAKOMY Ha NPAKTHUI BHNAAKY, KOJH HajfaTH BOAi
4y, Hapnaxku, BigibpatH BiX BOAH AKHMHEOYAbL CnOCOGOM NeBHy
kiapkicTb eneprii. CnouaTky PpO3TAfJaTHMEMO NJAaBKi BiAXHJeHH:
Bin mpu3amaTHyHOi QOpPMH pycia.

lonoBHimoO0 3a7ayeio Teopil HEPIBHOMIPHOTC PYyXy piaun. sk y
caMuX BIAKPHTHX BOAOTOKAaX, TaK i B cnopynax Ha mux!) e moGyny-
BAHHA KPHBHX BiIbHHUX nogepxenb. [lo6GyaysanHs kpuBHX niamnopy
i cnagy B BY3bKOMY DO3yMiHHi C/A0BA He sfBAsE Tenep OyabAKHX
TpyAHOWiB, 6O AJA—NPH3MATHYHHX LiMSHOK pycea #Oro MoxHa
suKOHATH 3a cnoco6om mpod. B. A. Baxmeresa, akanm, H. H. [lag-
Z0BCBKOr0 a60 axuMHEOYAb iHUIAM, @ AJA HENPU3MATHUAKX RLISHOK,

') 3 cmopya TYT Po3raajaTHMenMO Taki, fki pimMHa npotikae, MaouH BiALHY no-
EEPXHIO,
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KOMW 3MiHA MOMEPeuHoro nepepizy noToky BigOyBaerbcsi MAaBKO,
nobGyayBanHa KPHBHX BIIbHHX NOBEPXEHB MOXH3 BHKOHATH, CKOPHC-
' TaBmECH HAGAHKEHHM IHTErPYBaHHSIM. :

Ane aas Ttoro, mo6 nmowatd nobGyaysaHHs TOI 4YM iHWOI KPHBOI,
‘Tpe6a BH3HAYHTH Hanmepej rauOuHY B 6yAbAKOMY BHXiAHOMY mnepe-
pisi; kpiM TO0ro sacro ayxe 0axaHO Hanepej Xe 3HaTH, B AKil
came 30HI PO3MICTHTHCH KPHBA BiAbHOI NOBepXHi.

Tuw uacom y 6inbulI-MEHII CKJAAJHUX BHOAAKAX HepiBHOMipHOTO

pyXy piaueu Bu3HAueHHs rJAuOHHM y BuUXiAHOMY nepepisi, HaBiTh

BH3HAYEHHA CAMOr0 BHXIZHOTO Nepepisy, a TAKOX i BH3HAYEHHA
BHrAALY KPHBOI 3aA€XKHO Bil 30HH sBJsIE * gEMan TPYyAHOLIL. Ta- .
Kufl CTaH MOSICHIOETbCS TOK OGCTaBHHO, IO JOCI Hemae me 3a-
raabHoi Teopii HepiBHOMIDHOrO pyxy piaWHH Y BIAKPATHX BOAO-
TOKaX, fiKa 6 OiJbwi-MeHW MOBHO pPO3B’A3yBaAa IMTAHHA UBOIO
pyxy i B TOMYy 4HCAi 3a3HAUeHi TiAbKUIIO BawJAWBilll MHTaHHA.
Ilum moscCHIOETBCA TAKOX 3HAYHA KiAbKICTH MOMHJOK, fKi Tpam-
ASOTECA B PO3B’'A3aHHI NUTAHb HEPIBHOMIPHOTO PYXy Yy BiJAKPHTHX
pooToKax. Jleski 3 uux noMuiok sasnauesi OyayTh HHKYe.

[Tpu noGyayeaini 3araabtoi Teopii BepiBHOMIPHOro PyXy piAMHH
Y BiIKPHTHX BONOTOKAX H2H3pyuHille KOPUCTYBATHCH NOHATTAM
nuToMoOl eneprii nepepisy, sxe Bpejgexe O6ya0 B rixpasaiky mnpod.
B. A. Baxmerenum B 1911 p. (8 pobori ,HepaBaomepHoe nBHKREHHE
JKHUAKOCTH B OTKPHITOM pycie®); npore B. A. Baxumeres o6MexHBCA
FOJIOBHO JAOCHi/KeHHAM MUTOMOI eneprii mepepisy sk dysxnii ram-,
OGuaE B OfHOMY 1 TOMY camomy nepepisi; THM dYacoMm pO3B’s3adHf
HaHBAXKAUBIMIHX 1 ‘BaKKHX nH'T_aab‘ HEPiBHOMIPHOTO . PYXY PilAHHH
y BIAKpHTOMY DPYyCAi OAEPXKYETHCH NPH AOCAI/KeHnHl 3MiHH MHTOMOI
eneprii mepepisy B3AOBX BOAOTOKY. Ase, pamime HiX nepeiTn A0
pO3B'A3aHHA NYTAHL HEPIBHOMIPHOTO PyXy, KODHCHO PO3AAHYTH NH=
TOMY eHepriio mepepisy i, Hacamnepes, came aK (QYHKIiO MMHOMHH.




§ 1. [iutoma eneprisa nepepisy

[Turomo10 eueprie}o nepepisy 3ByTh, K BigOMO, Be.nnlmay =
siKd JOpiBHIOE CyMi raHOHHH NOTOKY A (puc. 1) y poarassyBaHomy

e
«mepepisi i BHCOTI WIBHAKOCTI Y UbOMY X nepepisi a-:—g;
Ropexfua Ha pisHOMIpHHH pO3NOAiA IIBHAKOCTI No nepepisy,a v —
cepejHs WBHIAKICTh Y posrasaysanomy nepepisi.

Takum uuHOM:

TYT o—

3=n+a;—; : S

Bupasusmn v wepes BRTPATY Q i naomy MXABOro mepepisy o,
O/IEPKHMO: ;
' 2

Dl S 2)

Ilo cyTi D € nuTOMa eHepris NOTOKY BilHOCHO ropuaon‘ra.ﬂbuoi"
AAOUIMHEE, TIPOBeAeHOl Yepes HafiHMKYY TOYKY JHA PO3rJflyBaHOro
.nepepisy (naomuna AB ua puc. 1),
.a He Bl,zmocno ZoBiABHOI ropH30H-
TaabHOI NJOMIMHH, SK 1e pobaaTh,
KOJU nuiuyTh pisaanus 1. bepay.aai.

Ha#inerme pocaigutu cnissigHo-
mieHHd (2) Aas npPsSIMOKYTHOFO KH-
BOTO Mepepisy HOTOKY; y UBOMY
BHNAAKY w = B/, 1e B mupHHa nepe-
pisy; miacrasuBmin Bk 3amicTh © B piBHSHHA (2) i mo3HauMBIIA

BHTPATY Ha OAMHHLIO mnpaﬂ'ng- JITEPOIO ¢, ONEPIKYEMO:

I=h+a 2;&, | , (3)
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B. A. Baxmeves B 3asnauednifi Bume poboti gocaians I Ak QyHK-
wiro rauGuuu A, BBaxkaioyd ) uu BiANOBiAHO ¢ cranum. Bussaa-
€ThCd, IO KPHBAa, AKa 300paxae J, aCHMNTOTHYHO HAGAHIKAETHCA
. (puc. 2) no oci I i 10 GiceKTPHCH KOOPAMHATHOTO KyTa; PYHKuis
3 mae MiHIMYM gy npHu nepHilk raubusi /Ay, AKY 3BYTh KPHTHYHOI.

7 Imin MOKHA GyJ0 6 HA3BATH KPU-
THYHOI NHTOMOIO eHepriew nepe-
pisy. [as npaAMOKyTHOTQ mepe-
pi3y amin=%hk. Bucora mBuza-
KOCTi Uz NpH KPHTHYHI# rauduni
JJsi OPsIMOKYTHOrO nepepidy ao-
piBHIOE MOJOBHHI niel ranOHEH"!):

’C—'i__k}.— L
“3g 2 @

|

Oco6auBO iCTOTHO BiA3HAUHTH,
mo neBHil raubuui i Bignoeinae
UiJKOM meBHe, €AHHE 3HAYeHHA 3.
Hasnaku — neswomy 3nauensio 9 BiANOSBIAAI0TH ABI rIHOHHE:

Pue. 2

by <he i hy >l

[TaTauns npo Te, sKa 3 UHX ABOX MAaTeMATHYHO MOXJIWBHX [O-
3UTHBHHX rIMGHH BCTAHOBUTHCA B AificHOCTI B KOXHOMY KOHKpET-
HOMY BHManky, Oyae posrasanyto faxai. [lutomifi eweprii nepepisy
Inin, BiLNOBINAE TiNbKK OxHA raWbHHA fi, a PYXy piiuHu y BigKpH-
TOMY BogoToui 3 9 MeHmAM, HiIX Ini,, B3araai se Gypae, TOMY
WO NMpu TakoMy 5 He MOXKe BCTAHOBUIUCH OyJbaKa rauGuHA.

Y csoift nismimiit po6oti?) B. A. baxmereB Hazar rpadikosi Ik
dysxuii 3 inmud, 3pywnimufl surasg (puc. 3); HA HBOMY rAHGHEN
h 3aiiMaioTe NpHpPOAHE BEPTUKAAbHE MOJOKEHHS. :

I'padik, noxanuit Ha puc. 3, KOpoTkO OyAemMo HasuBaTH Trpadi-
KoM Jh. Lle#t rpagix o0co6anBO 3pyuHHE AI% KOCAiKeHus Teuii y
NPAMOKYTHHX pycAax CTajJoi WHPHHA i 3 CTaauMm ¢. ¥ BHNAAKY

') Moapoduui aus. y nurosaniii pobori B. A. Baxmeresa uu axomyHe6VAb Kypci
rizpasaiku; OCOGAHBO JOKAA1HO MUTAHHA 1le Po3rasuyro 8 poGoti: P. Boss, ,Be-
rechnung der Wasserspiegellage®. Forschungsarbeiten, H. 284, 1927.

®) B. A, Bakhmeteff, Hydraulics of open channels, New-Jork and London,
1932. € pociiiceknit nepexaan: b. A, Baxmeres, Mnapasanka oTkpuiTHY pyces, 1934,
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fiepepiay aoBigpHOi popmu rpadix Ik tpeGa Gyaysatn 3a Gopmy-
a0l (2): |

Fahhas
= +12§? = : (2)

PO3ranianyd o 9K GyHkuio raubunu 2. Baraax rpadixa nns ssuyai -
HHX nepepisiB BIIKPHTHX BOAOTOKIB, 0 PO3WIHPIOITECA AOTOPH
Haraave rpadix 3k Aas NpPAMOKYTHOro 3 $

nepepisy. L1o6 yAHKHYTH NOMHAOK Tpeba
miAKPECAHTH, IO JAJA pyCea HEempsMOKyT-
HUX rniepepisiB 3B'A3KH MiK fip i Iy Oy-
AyTh iHmd, HiX Aa8 NDIAMOKYTHHX.

Jlns THX BHNAAKIB NPAMOKYTHHX pyceJs,
KOJIM HIMPHHA BOAOTOKY 3MIHIOETHCH, Ay iKe
3PYYHHM MOXKE BHABUTHCb Trpagdik pis-
aaHHd (2), sanponouosasuit A. Koxom!);
ueft rpadixk (puc. 4) nae 3anexuicTs ¢
BiA & npu craaomy 3; fior0 MOXHa KO-
poTKO HasusatH rpadikom ¢i. I 3 usoro Puc. 3 3
rpadixa 6aummo, mo Ti# camiit BMTparTi ¢
i, 3Buyaino, Tit camid naromift enePrii mepepisy I BinnosinaTh
ABi raubunau — onua G6iabwa 3a A, a apyra Mmesma 3a fi. Tiabku
BUTPATI ¢max BiANOBiZae (Apu nesHoMy 3HaueHni IJ) oxua TrJau-
6uHa, a caMe KpUTHYHA. :

Fpagix A. Koxa xae 3mory aerko 3poGurd Takuil BHCHOBOK,
#KHM KOpHCTYyBarHMeMoch aaji. Koain crucHioBath OypxAusuii
(h </lx) sBomorik 3 Gokis, To raubuna f# 3pocrae wBuINIe, HIX BM-
Tpara ¢, aka 30iabinyeTbCs OGEPHEHO NPONOPUIOHAALHO wWHpUHI B;
TOMY IUBHAKICTE Y TAaKHX 3BYKEHHX JinsHKaX OypXJAHBOrc BOJO-
TOKY 3MEHWYETHCA NOPIBHIOIOWH 3 He3BYKeHHMH. 3BOPOTHAH BHC-
HOBOK MOXKHA 3pOOHTH Ajaa cnokiuux rewiét (2> ). O6Guzsa wmi
BHCHOBKH 3po6Jeni aas BHmaaxy, Kkoau I Ha JiAfHKAX 3 DI3HUMH
midpuaamMu te came. I'padix A. Koxa maBpsa 4¥um npunyckae ysa-
ranbHeHHA HA JA0BiAbHI nepepisd, npuHaiiMHi y3araibHeHHs Oiabui-
MEHII 3pyu4HE,

’

) A, Kox—M. Kapcranben OcHoBo npaktuueckoii ruapoausamuky, 1933.
Nepexaan gactrun kaurn: A. Koch—M. Carstanjen, Uber die Bewegung des Was-
sers... Berlin, 1926. :
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‘B IeAKHX BHMAmKax 3pPYYHO MOXHA KOPHCTYB4THChH rpac]:llcon' 3
piBEsiHES (2), Axe Aae 3anexHicTh ¢ BiA I npu craiomy k. Takubs
rpadik ¢9 nopano ma puc. 5; ue 6yxe oana BiTka napaGoaw,

i s v

+ Pue. 4 i ; Puc. 5

Ane maliapyymimoio 6yna 6, MabyTb, HOMOrpama pieusHus (2),
fiKa NaBana 6 B3aemmy 3anexHicTb I, ¢ i i, npu uomy BCi BOHH €
sminaumu. Taka momorpama nojana Ha puc. 6. Boma saminse yci
TPy rpadiku i npu Tomy Anf HakMoxkauBiMX cnoxayvens I, ¢ i k.
Byno 6 xopucuo nobyaysartu aHaqoriyni aiarpamm i Add JHIIBEX
¢opm nepepisis BOAOTOKIB, KpiM NPSIMOKYTHOro i HacaMmepex Ais
pycea TpaneuoilnaJbHOro mnepepisy. s

Hapisni 3 3anexHOCTsME Mix 3, ¢ i 4 (uu B Giabll 3ara’abHOMY
BHNAAKy 3, @ i &) Beauke 3HAYEHHS Mae e, K BKE 3a3HAYAIOCH,
rpadix, skuii noxae smimy puTOMOi emeprii mepepisy B3LOBK-
BOMOTOKY (puc. 7). Jas noGyaysanns fioro Tpe6a B nepHidl Kiab-
KOCTi mepepisiB B3A0BXK NOTOKY N0 IAHGHHH 2 KOXHOro mnepepisy »

v
JAONABAaTH BeNHYHHY o -2?, fKa BiANOBinae cepenHili MIBHAKOCTI

T y UbOMY X nepepisi; o — KOpeKTHB Ha HepiBHOMIpHHI DPO3MOALA
wBHAKOCTER nO mnepepisy. CnoayuuBiny ofepkani TOYKH NAABKOK
KPHBOIO, OJAEpPXKHMO ,ainilo eneprii* AB um ,rpagient eHeprii®;.
JAinilo AB moxua 6ys0 6 nassaTth aune rpadikom Is, TOMy IO 1O
oci a6cuuc, sika 36iraeTbCs 3 Jiniel0 HA, BiAKJAandemMO Bijx MEBHOrO
MOYaTKy KOOPAHHAT BIACTaHi S, AKi BU3HAUAIOTE NMOJOKEHHS Pi3HHX
nepepisis. Hasea ,rpaaienr emeprii® aas Jaimil AB noscHioerscs
THM, 11O BOHAa Ja€ BTPATy €Hepril f, HA OyAbsikiil Aiasuui BOXO-
Toky. lle craHe sCHHM, KOAM BH3HAYHMO MM AKAXHEOYHb .nsox
nepepisis (puc. 7) eweprii

2 ,UQ
E=HYtao= { E,=H ‘a2l
+42g 1 1 o
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8
Bigneceni 10 oawiei i Toi camoi NOBIIBHOT rOPH30HTANBLHOI IIOMHHH
00. Toni 3aysamyemo, w0 fiy=FE — E,. Ale THM 4acoM siK €Hep-
ris £ BOLOTOKY, iKY MW BilHOCHMO A0 TOI €aMOi TOPH3OHTaAbHOI
OAOIMHHA B3MOBK, YCbOTrO NMOTOKY, BeCh Hac 3MEHIIYeTbCA BHH3 IO
Teuil, nuToMa eHepris nepepisy I B3JOBK BOAOTOKY MOXE 3aMEXKHO
Big oGcTasun i ameHmyBaTHCh i 36iAbmyBartucs (Ha puc. 7 BOHA
came 36inbuiyeThCs). Beauxowo nepesaroio MHTOMOI eHeprii nepe-

v* .
pisy ‘3=h-.{—a§, NOPiBHIOWYH 3 3BHYAHHOIO MHTOMOIO eHepriei, €

npH po3B’'A3aHHi 1yXKe BEAHKOI KiIbKOCTI NMHTAHB rifpaBaiku BiAKpH-
THX BOJOTOKiB Ta o6cTaBWHa, 10 B J HE BXOIHTH NOBiJAbBHA BUCO-
Ta z, BeJHYHHA AKOI 3aiexuTthb Bix BHOOPY HYABOBOI IIOMWHHA 00.

3aysaxumo, mo Jinis Is (rpapient edeprif) npu pisHOMipHOMY
pyci pinunHu y BiAKpuTOMY pycai #iae napaseabHo JaHY. Y TOMY
BHMAAKy, KOJH HepiBHOMipHW# pyx pinbysaerbcs 3 rauwbuHow X,
Ginbworo, HiK raubusa h, piBrOMipHOro pyxy (puc. 7 i 8), mBuza-
KicTe 7 npu ubomy HepiBHOMipHOMY pyci Gyae MeHwa NpPOTH
IIBHAKOCTI U, pIiBHOMIDHOrO pyxy; anae npd MeHifl DBHAKOCTI
OJEPIKHMO i MEHIIi BTpPary eHeprii, aMeHmuThCA cnal (ke) Aimii Is
NOPIiBHIOIOYH 3 CHanaoM aHanoriysoi Jginii npu piBHOMiIpHOMY pyci
Ips; imakwe Kaxyuyu, Jimia s npu raubGunax GiAblIMX, HiK HOP-
MaJbHa, #ae Giabll MOJOXKHCTO, HIXK Ips. HaBnaku y BHNaAKy pyxy pi-
JAWHH 3 rAu6HAOI0 I MeHmIO, HiX HOpManbHa raubGuHa h, (puc.9),
WBHAKICTE HEpiBHOMIDHOro pyxy @ Oyae Giabme WBHAKOCTLI piBHO-
MipHOTO pyxXy; TOoMmMy i BTparu edeprii Ha Teprda G6yayTh Giabuii,
HDK npu piBHOMIpHOMY pyci; oTKe JiHig eHeprii Is HepiBHOMIpHOrO
pyxy mige xpyrime, Hix aimia eseprii pisnoMmipHOro pyxy.

3arazom Bona npw Tifl camifi BUTPaTi y NeBHOMY NPH3MaTHUHOMY
pycai 3 CTanol0 MOPCTKICTIO PyXaeTsCsd 3 THM O6labmn n0JOrUM
rpamgiedToM, udM Ginbma raubuHa MOTOKY i HaBMAKH. ‘

Buksasene Bume MOxHA 3acTOCYBaTH A0 aHaji3y KPHBHX Io-
BEDPXEHb .BOJAH NpH Hepieﬁ'amipuouy pyci pHIMHH Y BIiAKPHTHX
MPH3MATHYHHX pycaax. Posrassemo xpuBy miamopy y nepiuii 304i
CnokifiHoro BoaoToky (puc, 10). ¥ usomy BHNANKY 3MiHHA ruA-
G6uua h OGinewia 3a HOpmanbHy raAubumy h,. I'panient enepril ans
HepiBHOMIDHOrO PyXy HOBHHEH, OTiKe, ATH GiAbll MOJOXKHCTO, HiX
rpaaiear I, nas pissomiproro pyxy. Jloseaemo, Hacamnepes, mo
ainia eseprii Js i KpUBA MiANOpPY BE MOXe NEPETHYTH BiAnOBIAHO
ainilo eueprii 9,5 i noBepxH© pIBHOMIPHOTO pyXy Hasith i mix
AvKe Maaum KytoMm. [lnq NOBeZEeHHS NPHMNYCTHMO, WO IS nepeTuHae
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IS B ssKOMyHeSyaAb nepepisi AA” (puc. 11). Toxi mepen uum nepe-
pisoM 3 aiBoro Goky nuTOMifi eneprii mepepisy, menwiir, mixk 3,
Oyne, oueBHAHO, Ind COOKiWHOI Teyii BigmoBigaTu ramnbuna meHwa,
HiXK ;. Ane npu raubuni Menwid, mix /45, aigis eseprii nepex nepe-
pizom AA’ nosunna 6ynaa 6 it xpyrime, HiX 3,5, To6TO 3pobaene

Puc. 8 Puc. 9 -

NPUNYUIEHHA TPHBOAUTH A0 cynepeynocTi. OTxe NPHXOAUMO 10 BUC-
HOBKY, 10 rpazienT eneprii s (puc. 10) vepisaomipHOro pyxy moxe
HabanmKaTHCR 10 rpaaienTta eneprii piBHOMIPDHOro pyxy Bropy npoTH
Teqil TiAbku acemnroTnyno. Towno Tak camo i KpuBa nmiamopy (K

-

Puc. 10

i iHmi KpuBI) aCHMITOTHYHO Haé.ﬂH}KEETbCH A0 nosepxHi piBHOMIp-
HOro pyxy. Baus no Teuii 3s, OueBHIHO, BiIAaJfETHCH Bl,n\B,,s,
a KpHBAa miAnopy BinaandeThcd Bil NMOBepPXHi PiBHOMIpHOTO PYyXY.
Ilpu ‘36iabmreHHi rAWOHHM /i 3MEHWYIOTHCSA BTPaTH; fpH A= ~
BTPaTH JOpiBHIOTH HYyJeBi i OTxke JIs Ha HeckiHueHHOCTI poO3-
uinyETbCA rOPH30HTAAbHO, 3MHBAIOYHCh 3 KPHBOIO migmopy, To0TO
u# 6aypMo, MO KPHBA MIANOPY Mae BHU3 MO TEYili FOPHU3QHTANBHY

3 . 11



" Y
acumnrory. Jazl, Gepyuyn ma ysary, mo cmax aiuii s, oTxe
-1 cnag xpusol mianmopy Ha eaementi As, Menumnii, Hix Ha po3- 1
Mimesomy Brme exementi As; (ZoBxkuHm As, i As, B3aTi onHAKOBI),
TNEpPeKOHYEMOCh, WO KpHBA MNiAmopy B nepwili 3oni cnoki#tgoro
BOAOTOKY MOxe OyTH TiABKH YrHYTOWO!). . ;a
: ‘Ile iHakme MOXHA BHCIO-

Bk ) ;
S y | \ BHTHCh Takx: Claj NOBEPXHi BHH3
TE e R L e ) : no Teuil HA KOXHOMY HacTym-
hh‘hr"e{._éf__ HOMY eJeMeHTi MeHn#d, Hix

Ha NONEepeJHbLOMY; lie O3Hayae,
N :
mo —s < 0; ane ocTanHg He- =
piBHiCTh i O3Hauae, 10 KpPHBa
prayta. lle cranme sicHUM, KOAH
HAaragaTtH,: W0 JAs NOJOrHX =

: 1
. : Pue. 11 KPDHBHX KDHBH3HA ; npubansno

-
*h 1 B
JNOpiBHIOE L5 3HAK MiHYC npu -P— O3Hauae YrHyTiCThb. 3

dst :
Hocainumo me KpHBY B JAPyriii 30HI CnokiifiHOro BOXOTOKY
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. 9OMy CniBifHOUIEHHS MiX HOPMalbHOK TAHOGHHOK h,,, KPHTHYHOIO
raAa6HHOI0 /2, i 3MiHHOIO raubuHOIO /I OYEBMAHO TAKe:

hn>h> ﬁk

) 3aysamnmo, 110 TAHGHHH B CHOKiifNKMX Teuiax 36iabWmy0THCA TPOXH MIBHAIE,
HIX UHTOMa eHepris nepepisy; v HbOMY Jerko MOMHA NepexoHaTHCh 3 rpadixa Ik,
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Jlinia enmeprii wepiBHOMIPDHOTO PpyXy OIS MOBHHHA WHTH HWXKYE
i kpyrime, Hix Ips. Iani serko moxHa 6Gya0 G HOBECTH 3HOBY,
IO KpWBA CHajy He MOXE TMepeTHYTH MNOBepXHio piBHOMIpHOro
pyXy, a TinbKH aCHMATOTHYHO HabAUKAaeThCA A0 Uiel nosepxni Bropy
* mporu Tteuil. Jloemenns WiAKOM aHaJOriyHe HaBeJAEHOMY BHILE
JAosefiednio Aas kpusoi mizmopy. [Mopiesioounm nani cnax Ha -
_AgHKax kpuBol Asy i As, nepexoHyeMOCh, U0 KPHBA CNaay OnykJia.
Iosexemo me, mo kpuBa cmany (ax i immi xpusi) nosuHHA
HAaOMHXKATUCh N0 Jivil KPUTHYHHUX TAHOHH Iig BEeJUKHMH KyTamH,
gpyro. Cnpasai, npu raubGuHax, 6Ju3bKUX NO KPHTHYHOI, HaBITH
Hepeaukift aminl nuromoi eneprii mepepisy (aus. puc. 2) siznosigae
- 3HauHa 3MmiHa raubHH, 2 Ue fi 03Hayae, W0 KPUBi MOBEPXEHb BOIH,
Ha6aHKAOYNCh A0 JiHil KpUTHYHHX TAMOHE, NOBHHHI HTH AYyKe
KpyTO. :
4 linkom asanoriyno wmoOxHa Oyno 6 mnpoanaaisyeatw i igwi
dopmu xpusux nigmopy i cnaay. Llefi amaxis, mawun Gisbwy KoH-
KPeTHICTh, MOXE, B YCAKOMY pasi, JAONOBHHTH 3BHYAHHHA YHCTO
MaTeMaTHYHHH aHani3 KPUBHX NOBePXEHb BOJH. ;

§ 2. 3aragbsuii UpUHUEN HePIBHOMIpHOTO PYXy piadum
y BiIKpHTHX BOAOTOKAaX i cnopyjaax Ha HHX

3araapHuifl MPHHUUN HEPIBHOMIDHOrO PyXYy piauHM y BiAKpHTHX
BOXOTOKaxX CnpoOyemo -0Jep:KaTH CHOYaTKY fiIK BUCHOBOK 3 BiZOMHX
daxriB rigpasmiku, SIK NEBHE y3araJibHEeHHs; npote el BHCHOBOK
HE MOXHA BBAXKATH UIIKOM NEPEKOHAUBAM i TOMY B AaJbIIOMY
srajannit saraapuuft npunuun Oyjae ofepXKaHHH 3 APYroro NpHH-
nuny TepMOoAWHAMIKH, K BUCHOBOK 3 HBOTO.

[lounemo 3 Takoro Hafinpocrimoro Bunaaky. Hexafi npramaruune
PyCJA0 BOAOTOKY NEpPeropojxede CHOPYAO Yy BuUraAsAi rpedui,
BepXHS HYacTHHA AKOI fBAfAE COGOI0 BOLO3JAHB 3 WHPOKHM, CAepery
AoGpe sakpyraeHum moporom (puc. 13). Posrasizaioun pyx BOAH
€9epe3 BOA03aMB, He OyneMO MNOKHILO 3BePTATH YyBary Ha BTPAaTH
eHeprii Ha BOJAO3/AHMBI i HA BHKDHBJICHHS CTPYMHHH NPH BXOAi Ha
80103/¥B. [IpH HMX yMOBAaX HejgaJneKko Bix KiHIA BOAO3IHBY BCTa-
‘HOBUTBCS, 5K BigomMO, KpuTH4yHa ranbuHal!), orxe, i muTOMa eHep-

*) Hassmicts kputHunoi rauOHMEM na BONO3AHBI nNpHAMAaeTLCH TYT MNOKHULO
== Haxkt Olapiu-vMeHur TOYHO BCTaHOBJAGHHH nocsigom. Hukue ue nurauna Gyae
EHCBiTACHE 3, TEOPETHYHOTO WOrasany. \

»
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ris nepepisy Imi, Mo Bianosizae iff. Taxky i BeaWuMHY NPH BHK-
JajeHHX TIABKHILO yMOBaX MaTHMe NHTOMA eHepris nepepisy npu
7,°
73
xoasun naai 1o mepepisy B oxpasy X mnepeix noporom, I0BeAETHCSE

BXOAi HA BOAO3JHB, aje BOHA Bxke ckAanaeTscs 3 H'i a—. [lepe-

¢ P‘HL‘ . 13

NATOMY €Hepriio mnepepisy BHUMIPATH BXE€ BiJ AHA BOJOTOKY i TOMY
edepris ua Oyae TyT: :

f 2
S=p+H+ 5o =p+m

KopexkTnB o BBaXca€Mo piBHHM OXMHMLL.

Enepria 35 nepen BoA03AHBOM BXE HE € KPUTUUHOIO eHepriew
Fmin a4 Nepepisy B; 3suyaiigo Iz 3HAYHO nepehnmye Imin; ANCK
SCHO, WO Jp € HalimenmuM MONKIWBHM npu HaHMX yMOBax 3Ha-
ueHdHsM nuTOMOl edeprii mepepisy B nepepisi B; 3 MeHmOW
eHeprier pyx piAWHH A0 BOXO3JAMBY, a Aaji uepes HbOro He Mir
O6u BinOysaTnce. Ane i Giabmoi, HiXK I, nuromoi eHeprii nepepisy
npH 3BMYaliHUX yMOBax mepen BoA03nHBOM He Gysae. Tomy MoOkHA
BBAXATH BCTAHOBJEHHM, IO MEpen BOAO3NHBOM pilHHA PYXaeTbCA
3 MOXJIHMBO ManOK NHTOMOI eHepricio nepepisy 3Ip.! Hacnpaeai
3g O6yne tpoxu Giabme, HiK p -+ Fmin; A0 Uiel cyMn Tpeba gonata
me BTpartH eHeprii /iy Ba moposi, aze He He 3MiHIoE TOro M0J0-
MEeHHs, 110 Jp MAE MOKJIHBO Mane 3nayenss. Tenep BiKe HE BAXKKO
Gyae mOroAuTHChL, 110 B mepepisax, fxi nepeayioTts nepepisosi B,
Kpusa mnianopy AB posmicTHThCA TakK, IO 3MiHHA MATOMA EHEPris
nepepisy MarteMe MOXJIHMBO MEHIy, aJje, 3BHYaHHO, WiJKOM MeBHY
BEJHYHHY AJs KOXHOTO PO3TaAslyBaHOro mepepisy.
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Koau na ,crnokiitromy“ BoxoTOLI 3aMicTh BOJAO3AMBY 3 WIHPOKHM
_HOpOroM MaTtnwemo nepenax (puc. 14), To nepex HAM BCTAHOBHTHCA
kpupa cnany AB, nanpukiHui sikoi B nepepisi B 3H0BYy MaTHMEMO
KpHTHYAY raubuey /£ i naTomMy eHepriio nepepisy Imm; OTKE
| B nonepenxix nepepisax nuToMma eHepris nepepisy 6yae Hafimenma
MOX/IHBA /g KOXKHOTO mnepepiay.

Pnc. 14

PosrasineMo nie KpHBY ni‘ﬂ.uopy y III 308l cnokifinoro BogOTOKY
{puc. 14 —npaBa 4YacTHHA), NKY OJEPKHMO, HANPHKJAAd, mHicas
mepenany BHM3 BifL ctHcmyroro nepepisy C; mutoma esepris mepe-
pisy Tyt (npuO6AH3HO) NOPIBHIOE P+ Im. SCHO, MO Menume miei
CYMH nHTOMa eHepris nepepisy B nEpepiai C npu naHux yMoBax
He Moxe OyTH; 3ayBa)KMMO, IO MH TYT He 3BEpPTaeMO YBAaru Ha
HepesuKi BTpatH eHepril npd mnaniHHi CTPYMHHH, @ TaKOX HA He-
BeauKHd crnajx nHa Big CTinku 1o nepepisy C.

Ane xoau y Buxiasomy nepepisi C nuroma enepria nepepisy
MOXJAHBO Mana, TO # janai B3goBxk kpusoi nixnopy CD nurtoma
eseprig nepepisy, NOCTYNnoBO 3MEHIIYIOYUCH, CKPi3b Oyle MOXJIHBO
masa. Mu posrasEyaH yci Tpu MONJHMBI B NpH3MATHYHHX pycaax
cnokifiHMX BOJOTOKIB KPHBI — KPHBY nianopy B I 30Hi, KpuBy cnaay
= Il 308i i kpusy nianopy B III 3oni. B3gosx uux KpHBHX nutoMa
eEepris nepepisy MOMXJIHBO MaJja, Npu 4oMmy ueit dakt mu obrpyH-
T¥Baau TO 0OCTABHMHOIO, MO B NEBHHX Micusx ug €Hepris jpocara-
23 3HAYeHHA HAAMEHIIOrO0 MHCJAMMOIO 9H ,KPHTHYHOTrO“ 3HAYEHHA —
F.a. AJe He BaXKKO NOTOJZHTHChb, MO KoaH 6 ni & Kpusi Oyan
czepkani B pesyabrari AKuXHEGyAb IHIIMX NPHYAH, BOHK G cami
i =3arani BCi BAACTBBOCTI MOTOKY B3AOB¥ KpPHBHX Bill ULOrO He
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3MifHaHCh OH K HAa BCHOMY NPOTA3i, HA AKOMY BCT!!HOBMOK)TBC!I ui .

" KPuBi, TaK i Ha OKpeMuX AiNAHKAX. \
Auanoriyni MipKyBaHHA i BUCHOBKM MOXHA 3POGHTH immm'
KPHBHX mianopy i cmaay B OypXAMBHX = BOZOTOKAX; AAf HBOrO |
BapTO TiAbKH YBaXXHO NPUAMBHTHCH X0 pucyskis 15, 16. Ha mep-
uioMy 3 HHX Ofpasy K uomidaemo, wo B nepepisi M, ne saxin-
4qyeThCd KpuBa mnignopy LM B I\3oni, NATOMA eHeprisi nepepisy
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Pne. 15

P+ un He MOXe O6yTH MEHWA, TOMY IIO B NPOTHBHOMY pasi
Ha BOJAO3AuBI MOTIK MoBHHEH 6YB OH TEeKTH 3 NHTOMOIO eHepriew
nepepisy MeHmow, HiX g, 4 UHOro He MOoxe OyTH. AJe KOIH
M3aEMO MOKJAHBO- MaJy ‘NMHTOMY eHepriio nepepisy B mepepisi M,
TO MOJXHA rajatu, o it B ycix monepeauix mepepisax ud eHepria
Tex Oyne MOXKJIMBO Majaa. Bixzmaunmo, mo MH He 6epemo HA 'yBary
BTpPAaT eHeprii HA BOMO3JHBI, BpaxyBaHHA SKHX He 3MiHHUTh CYTh
sucroBKy. Jlaai 3BepHemo yBary Ha Kpusy nimxmopy NO y Il somi.
B nepepisi N BOJOTIK Mae MO¥JAMBO Majy HHTOMY eHepriio mnepe-
pi3y py-+ Omin; TOMYy pO6GHMO BHCHOBOK, INO H Jaji B3ROBXK KpH-
Boi NO BojoTik Mae CKpi3b MOMXJIHBO MaJly NpH JaHHX YMOBax
maToMy enepriio nepepisy. Illoao kpusux' cmany PS y Il soui
OypxauBHX BOJOTOKIB, TO NpH yMOBaX, 3asHauedux Ha puc. 16,
BOHH NMOYHMHAIOTLCA B mepepisi P, Mayd TyT KPHTHYHY rAHOHEY he
(i J=). oTxe i nazi B3x0BK KpuBOI cmagy PS BOAOTIK Mae MOX-
JAHBO Majly NUTOMY €Hepriio nepepisy, X04 BOHa i 36inbmyeThCs
NoCTynoBo.

Haai woxua 6yno 6 3po6utH anasoriusi BHCHOBKH IIONO lcpl-i-_
BHX mianopy i cmagy y BOAOTOKax, AJsl SKHX NMOXHA AHa i AOPiB-
HIOE KDHTHYHOMY [OXHJIOBI I, Aas notokis 3 i=0 i aaa BoxO-
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yokis 3 3soporHuM moxmaom i << 0, @ TakOx i AAs BOAOTOKiB
3 HeNpH3MAaTHYHHM PYCJOM, HOKHIIO OOMEXKYIOUHCh B OCTaAHHBOMY
BHIAAKY PYCAaMH 3 NAABKMMH BiAXHJACHHAMH- BIiX [pPU3MATHYHOCTI.
. 3ayBaxumMo we, WO BiTbHA NOBEPXHA BOAM y BoAoroui (Ges
pisKHX BiAXuwieHb pyCaa BIX NPH3MAaTHYHOCTI) XapaKTePH3IYETHCA
3aBXKJIH OJHOI YH KIIBKOMAa 3 3a3HAYECHHX BHUIE KDHBHX. :
- Ha ocHOBI BuHEKZ2j1eHOTO MOKHA
TeNep BUCAOBHTH TaKe 3arajbHe M0J0-
KEHHA: ,8 YCAKOMY BIOKpuUmMOMY 8000-
MOYL 3 HEPOIMUBHUM pyciom i .0e3
Di3KUX BIOXUACHD OCTIANHB020 810 NPU3-
- MamuiHocmi pyx 6001 8cmaHOBAI0-
. emecA  maxuh, npu SAKOMY NEMOMA
. ewepein nepepisy I B GydbsaKomy nepe-
| pisi Mamume HaiiMenwe MoHCAuGe OA S
i qo020 nepepisy 3navenns®'). Tlpote
: TYT ke Tpe6a MiAKpecAHTH, WO UE 3HAYCHHS He OyAe 3aranoM
: Kakyud JOPIBHIOBATH Jmin; HABNAKH, IJnim 1 BiNOBizHa Homy kpu-
, THYHA rAHOMHA BCTaHOBJIOIOTHCSH, fK MPaBHAN, TiAbKH B HeGard- -
TBOX NEBHHX Nepepisax BONOTOKY. Jladblie 3ayBaeHHs- LIOAO sa-
" TAABHOTO MOJOXEHHS MOAATae B TOMY, WIO lE TOJOKEHHS HE €
ZOCHTH TIEBHHM | 3DYYHHM JJS1 KOPHCTYBAaHHA; KPiM TOro 8araabHe
h‘momeaﬂﬂ B posrasaysanifi ¢opmi He BucyBae T01 Ba/IInOI
o6craBuan, WO NMUTOMA eHepris nepepisy (orxe i ranGuna) B 6y/b-
=XOMY nepepisi 3aneXuTh Bix yMOB pyxy-i 3Havesbr I Ha cycimuix
¥ 3 uEM nepepizoM AiNSHKAX BOZOTOKY. : :
3 3a3HayeHHX NMPHYHH 3arajbHY TEOPEMY _MIOAO0 PyXy pianan
¥ BIIRDHTHX BOAOTOKAX Tpeba chOPMYyMOBATH TaK: ,04% 3Q0AHUX
VMO8 NOBIALHO.3MIHHO20 pYXy®) pidunu y sidkpumomy 80domoyi
3 HEPOIMUBRUM DYCAOM BIA6HA NOBEPXHA Pigunu (mMoOmo 2AubuHls
& pasosm 3 muM i wenoKocmi 8 KOJWCHOMY Nepepisi) 8CMAHOBUMLLS

*) Uixapo BifasauntH, MmO aHa’zoridnuy MipKyBaHHAM PO MiniMym NHTOMOI eBeprii
fase He nepeplay] kopuctyetbcn H. Lorenz (Technische Hydmmechamk, Miin-
&hen u. Berlin, 1910, c. 69—70) npu posrasal nuTakHA mpo ctifikicts asMiBaproro
PEEY OpH WIBHAROCTAX MEHWIMX 33 KPHTHUHY i TypGy/eHTHOrO — NpH HIBHAKOCTAX

Sissmwx a3a kpuruuny. Ade B 3acrocysaHui 10 II.hO_l:D %&e MipKyEains

Slmsas-wenil 3HAYHAX pe3yabTaTis HE AdO, OueBYANC ﬁmrl;mmo
SEWSS 3MOTH MPHKIACTH 3asHadeni MipxyBaHis, AGRHTL JoHKD :
*) 3acrocysaiis niei te ! a1 yMOBa nonl ﬂﬂmb’"rh

t_:wncnﬂ TLEH E]EHTO%




maK, Wo naowa Mixe OHOM i JAinieo ewepii Is (:padiewmon -
eHepeil) mamume HAUMEHUE 3HAHEHHA”. 3ara’ibHe NONOKEHHE
Y UbOMY (OPMYMOBAHHI Ule TPOXH WIHPWE, HIK Yy NONEPeiHBOMY,
i maBejieHEHil BuUle BHCHOBOK 1le OiAbWIO0 MIPOIO He MOXKHA BBa-
#arh Aas Heoro Giabw-mesw Tounum. [Ipote Taxkum cnoco6om
maGyrb naftnerme npufiTH 20 HABEAEHOrO 3araJdbHOrO [OJOXKEHHT
Ud TeopemH, RK A0 JAyXKe WIHPOKOro y3arajibHeHud piaiy nobpe
sigomux y riapasaiui ¢paxris. <

Mloao reopeTHYHOro OOGrPyHTYBaHHS BHCJAOBACHOI TEOpPEeMH,
TO HOro caig myxkatH B 3aCTOCYBaHHi A0 pyXy piauua y BiLKpH-
THX BOJOTOKAX APYroro 3aKOoBYy TepMmojaHHaMikH. Lle crade acnimum,
KOJH MpuragaeMo, 110 BHpillanbhe 3Ha4YeHHa B Npolecax pyxy pe-
a1bHOI pifMHM y BIAKPHTHX BOJOTOKAX MAalOTh ,BTPaTH eHeprii“ ma
Teprs i ,micuesi Brpatu emeprii‘. [lim BTparamu eneprii Tpeoba,
3BHuaino, posymitu Ti kiabkocTti riapasaiunoi (To6T0 MexaHiYHOI)
edeprii, axi Ha manifi piasHUl mepexoAaTh y Tenao. 3anepedyeHHd,
ski OyBawoTh iHOAI 3 aHanOriYHHX NMHUTAHb, CXOAATB AO TOrO, IO
He Oyn0 '3p06aeHO Aocaizis, aki creepauan 6 nepexin MexaHigHol
eneprii B Tens1o, HaTpHK/AA, B riapasaivsomy cTpubky'). Ajxe ue
MiDKYBaHHS HE MOMXKHA BH3HATH MEPEKOHIMBHM, TOMY IO KiahKOCTi
Temna, Aki oxepxkyioreca 3 Mexasiunoi eweprii, ayxe mani B 3BH-
YaHUX yMOBaX i BxKe 3 oAHOI uiei NPpHYHHH BAXKO CnocrepiraTu
Bignosigue migeuulenHs temneparypu. Cnpasnj, niasumesHs TeM-
neparypu Boau #Ha 1°C Bumaraso 6 BTpaTH Hanopy B 427 a,
a4 TAKMX BTPAT HA KOPOTKHX AUISHKAX HE TPAMAsNeTHCA.

Ha ocuosi cxasamoro i miamomiamo 10 Haﬁﬁinbm NOHPEHHX
noraanis caix BBakaTH, MO PyX peaJbHHX pinuu y BiJIKDHTHX
BOJIOTOKAX € mnpouec He TiAbkH Mmexaniuguil, aze i TenaoBuil,
TEPMOJHHAMIYHHITL.

Tomy i npu THX ymOBax, npu SKHX HAM HA NPaKTHUi AOBO-
AHTHCH PO3rAJATH PYX PiIAMHH Yy BIAKPUTHX BOJAOTOKAX, A0 1LOTO
npomecy pyxy MOXHA NPHKJAACTH B Tl 4M mmiﬁ bopmi ppyruit
33aK0H TePMOJHHAMIKH.

Orxe, Moxemo npuiiTH A0 BHCHOBKY, IO 3 MOXAWBHX IPH Aa-
HHX_ymMOBax-¢dopm pyxXy y BiAKpHTHX BOAOTOKax BCTAHOBHThCHA Ta
dopwa, AKa 3B'A3aHa 3 YTBOPCHHAM MOX/JIHBO IUBHAWE i MOMNIHEO
Oiabwioi KiabkKocTi Temsa 3a paxyHoOK riapasaigHoi eneprii Boxo-
ToKy. Tyt Tpe6a wme TPOXH yTOUHHTH ckaszane. Boaorik mae TeH-

") Aus. A. B. Tpruyk, MexanuaM H TEOpHs NpbiKKa NOTOKa Muakocti, 1932,
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ReHwiro sikHaBHAIIE BUTPATHTH 3afiBYy €HEpriio; TOMY y BOAOTOUI
TaMm, fie B HbOrO € 3afiBa eHepris (Haupukaax, Yy HuKHbOMY O6’edi=
CHOpPYZA), BCTAHOBJWETECA 3 EHEPreTHYHO MOXKAMBHX Ta dopma
pyxy, npu skiii BrpaTtu edeprili OyayTb MakcuMmaabHi, TOGTO BCTa-
HOBJOETHCA OypXauBa Tedid 3 BOAKHUM CTPHEGKOM—4aCTO 3aTONJe-
HuM. ldmly KapTHHy MaTHMEMO Tam, je eHepriio Tpeba 3amacTu, Ha-
NpHKJAAA, nepex rpedaaM.

Ane B Taxkomy pasi pyx piAnHM Yy BiAKpHTOMY BOAOTOM
(i B cnopyaax Ha HbOMY) MOBHHEH BiAOYBATHCH 3 MOXJIHMBO MaJaoio
TIHTOMOIO €Heprielo B3aranai, oTXxe, i 3 MOX/JIHBO MaJOIO- MHTOMOIO
eHeprieio nepepisy.

Koau noroautuch 3 uuM MipKyBaHHSM, TO ToAi i Teopilo Bomo-
3JMUBY 3 IIHPOKHM MOPOrom i Teopio HepiBHOMIpHOTO pyxXy y Bia-
KPHTHX BOAOTOKAX 1 CMOPYAdX HA HHX MOXHAa pO3rAsSAATH AK
BHCHOBKH 3 Ti/IbK# KO C)OPMYIbOBAHOI O 3araibHOrO TIOJNOXKEHHA TPO
MiHIMYM Diouli Mik ainieio eHeprii i nHOM BOZOTOKY.

Takum yuHOM pisHOMaHITHI sBHUIA HEPIBHOMIPHOTO PYXY PifHHH
¥y BiAKpHTHX BOJAOTOKAaX i B COOPY[Aax Ha HUX MOXHA Oyae RHCBIT-
JAKTH 3 OJHOi 3ara’bHOI TOUKH 30pY.

Ha#tGinbme HaGauxaloTbCa A0 CHOPMYIbOBAHOrO  TiABKHILO
NOJOXeHHs BHCJAOBAIOBaHHA P. Boss-al!), [lpore Gaussricts ns
€ TiAbKA 30BHiWHLOW, 6o P. Boss mae na yBasi nepepian BoOjO-
TOKY, B SIKHX BCTAHORAI0I0TBCA /1, i Imin TaK cCaMO, 5K HE MAB HA
yeasi i b. A. Bexmeres, OOrpyHTOBYIOUH TEOPil0 BQMO3AHBY 3 WIH-
poxuM moporom, a Takox i A. Kox B 3a3nauediii Buue #oro
po6ori, Aae ui aBtopu He AaloTh 6iAbLI-MEHID AOCTATHiIX modAc-
EeHb HaBitb i Aasd (Qaxty BCTAHOBJACHHA KDHTHYHHX TAHOHH 7.
i Juin B HEBHUX Mepepi3ax BOAOTOKIB.

Panime, nix nepeliTu A0 AEAKHUX NPUKJAAIB 33CTOCYBAHHA Te-
OpeMH npo HaliMeHwy nJaoumly MiX rpaaieHToM eHeprii i auom,
3po6uMO 3 NpHBOAY uiel TeopeMmM Ile OJHe iCTOTHE 3ayBaXKeHHs.
Campasa B TOMy, mO AJf 1€l NJAOmi HE BKasyeTbCs OyapsKnx
Fpasulb N0 AOBXKHHI BOAOTOKY; TOMY Bif CHOpPMYAbOBaHOI TEOpPEMHU
MOEE YTBOPHTHCb BpaKeHHsa Mesnoi HeBH3HayeHOCTI.. Aae Taka
=esu3HadedicTe Bianosixae camiit npupoal pyxy pigusu y Bigkpu-
TEX EBEOAOTOKAX, TOMY MmO pyX Ha Oyabakii \nimﬂui, saraiaom
F2EY9H, 3a7€KHTb BiJ YMOB pyXy Ha HafiGAHIKUYHX A0 HEOTO AiIsH-
83X PpyX Ha UuX HIHOMMKYMX AiAAHKAX 324€XHTh BiL Pyxy Ha

o

*) Uarosana sume pobora, c. 35.
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Slasm pigmanenux i7r. x. Ocb omo B32€MHY 3aJeXHICT DYXY Ha

= JinAHKax BOAOTOKY i BHpaxae Teopema npo Mimimym naouil. 3po-
symizo, mo Yepes lie He MOXKHA JaTH 3aTaJbHHX BKa3iBOK, Y AKUX
Mexax caix 6patm naomy. B oxpeMmux e BHOAAKax 4acToO MOXHA
suafith takl mepepiau, sxi npu posrasii pyxy Ha nesmifi AlasHui
MOXHA NPHAHATH 3a rpamuul Aas niomi mix rpatienToMm eneprii
| nHom —ioni 3 o6ox, a imoxi TibkM 3 QaHOro Kiuus. Aae # pig-
CYTHICTb TAKHX rpanuub (Hanpakaan, Aas xpusoi mianopy B I 308i
CINOKi#HOrO BOAOTOKY B Hanpmi Bropy HpOTH Teuii) He MOxe 6yTH
MepemKofo AAsS 3aCTCCYBaHHA ~TeopeMu, Ak ue OyAe BHAHO -;
8 Janabuoro.

Sk ayxe npocrti i HaouHi nmpukaaan GeanocepeaHbOTro aacro-
CYyBaHHSl OJep:KaHOi 3araapHol TEOpeMH pO3rJAAHEMO PpyX BOAH
3 Kamatax 3 mnepenasampm Ha HuxX, Tpeba BiapisHATH BOAOTOKH
,CHOKIAi% B fIKHX HOpMaabHa raAuGHHA h, GiaAbiua, HiX KPHTHYHA
raubuna hy, i ,6ypxausi®, B akuax h, <h. PosrasHemo crnovarky
Teuiio BOAH mepej nepenaxom y crnokifinomy Bojoroui (puc. 14—
niga yactuHea). Tyt matumemo, #K Ie noGpe Bimomo 3 aocainy,
kpuBy cmnany AB y Il 3omi, npu yomy Ha nepenani BCTAHOBAIOETHCA
KpWTHYHA raubuHa k., OTXKe, i BiAvoBiAMa it nNHTOMa eHeprid
nepepizy Imn NpH ymosi, 3BuuafiHo, 10 DiBeHb BOJAH B HHUKHbOMY
G’edbi po3mMiCTUTBCA JOCHTH HH3BKO, WO6 He MIANHPATH CTPYMHHY
na nepenani. Tyr BaacHe numaeThess TIABKH 3’ACyBAaTH, YOMY KDH-
THYHA rnuﬁnna he 1 Omin MOXKYTh BCTAHOBHTHCH TibKH Ha CaMOMY
nepenagi'), a He Bullle NPOTH Teuii.

Ha nmepmufi norasa Moke sgaTuch, IO KOAM G KPHTHYHA TJIH-
Ousa i nuToma enepris. nepepisy Jnin BCTAHOBHAHCH Y OYABAKOMY
nepepisi Buule nepenany, TO rpaaient eneprii 3s posmicTuBen 6
HUXK4Ye, | naoma Mix HEUM i aHOM cTaja O MeHlIa, OTXe, came ue
noBHHHO 6 craTuck. [IpoTe ayxe npocTi MipKyBaHES MOKA3yiOTh, O
ue He Moxe-MatH micns, Halimpocrime ue noBoauThes Bix cympo-
rusnoro. Cnpapai, npunycTamo, mo B mepepisi C, (puc. 17), sume -
nepenany, BCTAHOBHAACHL rAuGmEA Ay ToMy mo us ranGuHa MeHma
NPOTH HOPMaAbHOI raubunu f,, rpazient emeprii s mige kpyriwe,
HIX AHO, i ToMy 3a nepepisom C noBunHa Gyna 6 BCTAHOBHTHCH
MHTOMA eHEpria nepepisy & menula, HK Ipn, a Ue HEMOKIUBO.

‘) Lle sipao, npote, TiAbKH NPH yMOBi, o mepen mepemagoM He Oyfe -AIAAHKH
2 Ey®e Mal0®0 AuopcrkicTio, Ha fAKkifi npu ToMy ¥ mnoxual moraa 6 martH micue
dCpMaasha raubura hn Menuia, nix Ax; 3 uboro npusoay aus. § 10 wuiel ' poGoTH.
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