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JlabopaTtopnas padora 3
OIIPEJAEJIEHUE OIIBITHBIM ITIYTEM CJIAI'AEMbBIX YPABHEHUSA
JA. BEPHYJIUJIM IIPU YCTAHOBUBHIEMCS HEPABHOMEPHOM
ABUKEHUH ) KUJAKOCTHU

1. TeopeTnueckasi 4acTh.

VYpaBHeHue bepHynm nmMeeT MUpPOKOe MPUMEHEHNE BO MHOTUX THAPAB-
JMYECKUX pacyeTax U JJs OOBSICHEHHsS MHOTHX THUIPABIMYECKUX sABICHUH. B
YaCTHOCTH, OHO MCHOJIb3YETCS MPU MU3MEPEHUU JIaBJICHUS U CKOPOCTH JIBHXKY-
HIEICS )KUIKOCTH B THIAPOMEXAHUKE U U3MEHEHHUS SHEPTUH MTOTOKA.

JInst 1ByX mpoOU3BOJILHO BhIOpaHHBIX KUBBIX ceueHui |-1 u 1l-11 (puc.1)
CTPYWKHU PEATBHOM KUAKOCTH NPHU YCTAHOBUBIIEMCS IBMKCHHUH ypaBHEHHUE /I

bepnyiun numeer BUL:
2 2

zl+&+u—1:zz+&+u—2+hw_ _ (1)
M 29 M 29

Cnaraemsle, Bxozsue B ypaBHeHHe (1), MOKHO UCTOJIKOBATh C T€OMET-
PUYECKOU U DJHEPTETUYECKON TOYEK 3PEHUSL.

C reomeTpruecKoi TOYKU 3pEHHMs ciaraeMble ypaBHeHHS (1) sBIArOTCS
BBICOTAMHU (HAIoOpaMu) :

Z —reoMeTpuYecKas BBICOTA (HAMOp), T.€. MPEBBIIIEHUE LEHTPA TAXKE-
CTH pacCMaTpUBAaEMOI'0 MOMNEPEYHOT0 CEUEHUs CTPYUKHU HaJl MIOCKOCThIO CpaB-
HeHus 0-0, BbIOMpaeMoil TPOU3BOJIBHO;

P
_g — MbE30METPUYECKas BHICOTA, T.€. BHICOTA MOAbEMA KUIKOCTH B Mbe-
P

30MCTPC, INOAKIOUYCHHOM K MLICHTPY TAKCCTH PACCMATPUBACMOIO CCUCHUA

CTPYMKH, OTBEYAIOIIAsl TUAPOAMHAMUYECKOMY JABICHUIO P B 3TOU TOUKE;
2
U~ _ cxopocTHas BeICOTa (HArop), OTBEYAOMmas MecTHOi ckopoctn U
29

,T.C. CKOPOCTH B OCHTPC TAKCCTU CCUCHUA, Z + P —FI/II[pOCTaTI/I‘-IeCKI/Iﬁ HaI1op,
~9

2
z +£+L2J— = H — MOJIHBIM HAIOP B PaCCMaTPUBAEMOM CEUEHUHU CTPYWKH;
oS A

h,_, =H;—H, — moTeps nojHOro Hamnopa, T.€. 4aCTh IOJIHOI0 Halopa, 3a-

TpadyeHHAsl Ha MPEOJIOJICHUE THIPABINYECKUX CONPOTUBIECHUN HA IYTH MEXIY
ceyenusami I-1 u 1l-11.

C sHepreTnyeckor TOUKH 3peHHsl craraemble ypaBHeHus (1) mpencras-
JSFOT COOOM Pa3HOBUHOCTH YAEIbHOW SHEPTUU, & UMEHHO:

Z - ynenbHas MOTEHIMATbHAs HHEPTUsl MOJIOKEHUS KUIKOCTU B pac-
CMaTPUBAEMOM CEUYEHUU CTPYUKHU;

i - YACJIbHAad MMOTCHIOUAJIbHAA SHCPI'UA JdaBJICHHA,
P9
2

2—' YACIbHAad KHHETUYCCKASA SHEPIUS;
9
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Puc.1. Jluarpamma ypaBuenus J{.bepHymnu 1ist cTpyitHOM TpyOKH KUIKOCTH

a) HAITODHOE IBUKECHUE

0) OE3HAMODHOE NBUKEHUE KUIKOCTH

[Lrocrocms | cpobme Hus L

F »

Puc.2. K usmepenuio ckopoctHoro Harnopa U?/2¢ npu HanopHOM u 6€3HaNIOpHOM

JIBIDKEHUH JKUIIKOCTH



2

P

Z+—+_——— — [noJiHasg yaenbHas DHEPT U,
P9 29

7+
9 — yAeabHas NOTCHIIMAIbHAsA SHEPT U,

h\NH - TIOTeps MOJIHOW YyJIeJIBbHOW SHEPIUuM CTPYWKH, T.€. 4YacTb €e, 3a-

TpayeHHas Ha MPEOJ0JIeHNE PabOThl CUJI BHYTPEHHETO TPEHUS, 00YCIIOBIEHHOTO
BA3KOCTBIO JKUJIKOCTH.

VY nenbHOW 3HEprueil Ha3bIBACTCS SHEPIHsl, TPUXOAAIIAICS HA €IUHUILY
BECa )KUJIKOCTH.

Bennuunel cnaraembix ypaBHeHUs (1) MOTyT OBITH ONpEAENIEHbI ONBIT-
HBIM ITyTEM CJEIYIOIIUM 00pa3oM:

Z — reOMETPUYECKAM HUBEJIMPOBAHUEM WIIM U3MEPEHUEM JIMHENKOM;

P
g~ C TIOMOUIBIO MMbE30METPUUYECKON TPYOKH (ITbE30METpPA);
U 2
5— [0 Pa3HOCTH OTMETOK YPOBHEM JKUAKOCTH B CKOPOCTHOW U TbE30-

METPUYECKON TpyOKax, MOJKIIFOUEHHBIX K pacCMaTpUBaEMOl TOYKE KHBOTO Ce-
YEHUs CTPYUKH;

h\/\/l_2 - 0 Pa3HOCTU OTMETOK YPOBHEH BOJABI B CKOPOCTHBIX TpyOKax,

noakroYeHHbIX K cedeHusiM |-1 u l-11  cTpyiiku peanbHOM )XUIKOCTH.
CxkopocTHast TpyOKa mpeJicTaBisieT co00i TpyOKy, BEpXHUN KOHEI] KOTO-
poil OTKPBIT B arMoc(epy, a HIKHHUM M30THYT HaBcTpedy ckopoctu U B pac-
CMaTpPUBAEMOM TOYKE MOTOKa >kujakoctu (puc.2). bmaromaps atomy y BXojaa B
M30THYTHIN KOHEI] CKOPOCTHOW TPYOKH KMHETHUYECKas SHEPIHsl YaCTHUIIbI KUJ-

KOCTH NpeoOpa3yeTcsi B MOTEHUMAIbHYIO SHEPTUIO AaBICHUS CTOI0A HKUAKOCTH
2

BBICOTOM h, =—.
29
ITockoJIbKY cpe3 HMIKHETO KOHIIAa CKOPOCTHOW TPYOKH MEePIICHIUKYIISPEH
BEKTOPY CKOPOCTH, & CP€3 HHMKHETO KOHIA MbE30METPA MapajljIeiieH, YPOBEHb
KUJKOCTH B CKOPOCTHOM TPyOKEe BCETr/la yCTaHABJIMBAETCS BBIIIE, YEM B IbE30-
U 2

METpE, Ha BEINYNHY _2g :

[Tpubop, 0ObeNUHAIOMMI KOHCTPYKTHUBHO Tbe3oMmerpuyeckyto (I1) u
kopoctHyto (C) TpyOku, HazbiBaeTcs TpyOkod [IuTo M mmpoko mpuMeHsieTcs

IS U3MEPEHUS CKOPOCTH ABMXKEHUs xKuakoctu U = 2gh, .

JIns AByX CEYEHUM NOTOKA PealbHOM KUAKOCTH ypaBHeHue [. bepnyii-
JIM UMEET BULL!
2 2

U,
Eoboz B S h, 2
P9 29 P9 29 @
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rae - CKOPOCTHOM Hamop, OTBEYAIOLIMH CPEIHEU CKOPOCTH

T

IIOTOKA XKUAKOCTHU B PACCMATPHUBACMOM JKUBOM CCUCHUHU (3,[[601) Q -

pacxon IMOTOKa XUIKOCTH, O - INIOIIAaAb )KUBOI'O CCUCHHA HOTOKa);

hvv1_2 - IOTEePS MOJIHOTO Hanopa (IMOJHOW yIEeTbHON 3HEPIuH) Ha Ipe-

OJI0JICHHE pa0OThl CHJI BHYTPEHHETO W BHEIIHETO TPEHHS Ha IyTH MEXIY JKH-
BBIMH ceueHusIMU ToToKa xkuaxkoctd I-1 u 11-11;

o - ko3ddunument Kopuonuca (KOPpEeKTHB KUHETHYECKOW DHEPTUH),

YYUTHIBAIOIINN HEPABHOMEPHOCTH PACTIPEICIICHIS] MECTHBIX CKOPOCTEH U no
KUBOMY CEUEHHUIO TIOTOKA, 00YCIOBICHHYIO BSI3KOCTBIO KHIKOCTH.

Benmnuuna O 3aBUCUT OT pekuMa TEUYCHHSI JKUJIKOCTH, a TaK)Ke OT BHUJIA
NBIKEHUA. Tak, Mpu PAaBHOMEPHOM JBIXKCHHUHM I JIAMUHAPHOTO PEXHUMA
0=2,0, a nia typoynentHoro - o.=1,05...1,15.

Cnaraembie ypaBHeHui (1) u (2) B pa3IM4HbBIX KUBBIX CEUCHHUSIX MOXKHO
n300pakath rpaduyecKku B BUJE AuarpaMmbl ypasHenus . bepuyiu, paroreit
HaTJISTHOE TPEACTABICHUE O Tepepaclpeie]ICHIH 0 IMyTH IBWKCHUS KHUIKO-
CTH TTOTCHITHATHPHOW ¥ KHHETHYCCKOU DHEPTUH, a TAKXKE O XapaKTepe yObIBaHUS
ITOJTHOW SHEPTUH.

YpaBHenue bepHyJIM, UCIIONB3YETCA MPU pacueTax B3aUMOACHCTBUS
CYJIOB C pa3JIMYHBIMU MOPCKUMHU THUIAPOCOOPYKEHHUSIMHU, TAKUMH KaK KaHAJIbI,
Y3KOCTH, LUTKO3blI U T. JI., CO3JJaHHbIE KaK CaMOM MPUPOJON, TaK U YEJIOBEKOM.
[Ipu pacuere 1 MPOEKTUPOBAHUHA MOPCKHX KaHAJIOB YYUTHIBAIOT 3P (HEKT mpuca-
ChIBaHHUS JHUILEBOIO KOpIlyca CyAHa KO JAHY KaHaja, JUls 3Toro Oepercs 3armac
noA kujeM paBHbld nopsaka 30 % OT MOTEHUMAaTbHO-PA3pELICHHOW OCaJKH
CyJlHa, TaK K€ OTPaHUYMBAETCS CKOPOCTh JIBHXKEHHMS 110 KaHAIY B 3aBUCHUMOCTHU
OT pa3sMepa CyIHa U XapaKTEPUCTHK MPUPOJHOTIO WM CO3IaHHOIO YEJIOBEKOM
Marepuana.

Teopetnuecku Takoi 3amac HaszbiBaeTca «CyMMapHbBIA HaBUTAI[MOHHBIM
3amnac riryounsn» [P/131.31.47-88] u paccuutsiBaetcs mo popmyuie:

Y2y =2,+Z,+Z,+Z,, (3)

rae Z; — MUHUMaIbHBINA HaBUTAllMOHHBIN 3aI1ac, HEOOXOIUMBIH IJIs1 00ec-
MIEYCHUS YIIPABISIEMOCTH CYAHA, M;

Z, — BOJTHOBOM 3armac Ha NOTPyKEeHHUE OKOHEYHOCTH CyJHA IIPU BOJTHEHUH,
M;

/3 — 3amnac Ha U3BMEHEHUE OCaJIKU CyJIHA Ha X0y Ha TUXOW BOJIE IO CpaB-
HEHUIO C 0CaJKOM 0e3 Xoxaa, M;

Zy — 3amnac Ha KpEeH CyJHa, BOSHUKAIOUIUN OT BO3/ICUCTBUSL PACYETHOTO
BETpa U THAPOJUHAMHAYECKUX CHJI HA TIOBOPOTE, M.



Yem MeHbIIe TPOCTPAHCTBA MO JTHUIIEM IS MPOX0Ja BOJIBI, TEM BBIIIC
CKOPOCTB BOJIbI M OOJIBITIC TIAJCHUE AABJICHUS MO KOPITYCOM, @ COOTBETCTBEHHO
CUJIbHEE Tpocenanue cyaHa. [Ipu ABMKEHUU cyaHa HAa MEIKOBOJLE C OTPAaHM-
YCHHOM aKBAaTOPHEH Ha TOJIe BBI3BAaHHBIX CKOPOCTEH OKA3bIBAIOT BIIMSHHE HE
TOJIBKO JTHO, HO W CTEHKH KaHama. B pe3ynbpTaTe 3TOro BO3ICUCTBUS TEPETIa bl
MOJIS JABJICHUH BOKPYT CyJHA UMEIOT OOJBIIYI0 aMIUTATYAy, YeM B YCJIOBHSX
HEOTPAaHUYCHHOM aKBATOPHH.

JlomomHUTENBHOE TIAZCHUE JIABJICHUS MIPUBOJNUT K JOTOJHUTEIHBHOMY MPO-
CeMaHMI0. DTO K€ sBJICHUE HAOII0MAaeTCS HE TOIBKO MPU JABMKCHUH IO KaHa-
JaM, HO ¥ Ha OTKPBITON BOJE B YCIIOBHUSX MEIKOBOIbA. [Ipu ABMIKEHUU CyaHA
10 MEJIKOBOJIbIO CUTYAIIHsI CKJIAJBIBACTCS aHAIOTHYIHO (pHC.3).

&

—
PV

v

Puc.3. Cxema cyana npu IBUKEHUU 110 MEIKOBOJIbIO

Bona nmonx nHMIeM cynHa OKas3bIBaeTCs Cy)KE€Ha, CKOPOCTh IMOTOKA YBEIH-
YUBACTCA, JABJICHUE TOJ CyTHOM YMEHBIIIACTCS — CYIHO «IPUTATHBACTCS» KO
nuy. Bo uzbexxanue kacaHusi AHa, HEOOXOAUMO COPOCHUTH CKOPOCTh XOfa, UTO-
OBl MUHUMHU3UPOBATH ATOT 3P HEKT.

B pe3ynbrare TEOPETHYECKUX W IKCIECPUMEHTAIBHBIX WCCIICIOBAHUHA pa3-
paboTaHo OOJIBIIIOE KOJIMYECTBO METOJOB M AMIIMPUYECKUX 3aBUCUMOCTEH IS
OIpPECIICHHUS TIPOCAIKH CYJHA B PA3JIMYHBIX YCIOBUSAX IJIABAHUS M KOHCTPYK-
TUBHBIX 0COOCHHOCTEH CYJI0B.

Hanbonee obmiee pemnieHne MMeEET «KJIACCHYECKUHM METOJ», OCHOBAHHBIM
Ha HEIOCPCJACTBCHHOM IPUMEHCHUHU 3aKOHA BepHy/uIM M 3aKoHA Hepa3phIBHO-
CTH TIOTOKA XUAKOCTH. Moaubunupys ypaBHeHne bepHylnum um mpuHHMas BO
BHUMAaHKE, YTO BEJIUYHMHY JABJICHHUS P MOXKHO BBIPA3UTh BBICOTOW BOJSIHOTO

cToJi0a HaJl YCIOBHBIM ypoBHEeM H, ypaBHeHUE pUMET BUI:
2

H+ v _ const (4)
29
rJe H — rnyOuna, m;
U - ckopocTh MoTOKa HIKOCTH, OMBIBAIOIIETO CYAHO (CKOPOCTh
BCTPEUYHOTO IMOTOKA), M/C;
0 — yCKOpeHHe CBOOOIHOIO TaieHusl, M/c2,

Kpome Toro, cneayer yuuteiBaTh BO3AEHUCTBUE THAPOAUHAMUYECKUAX CHII
¥ MOMEHTOB CHJI Ha CyJla B IPOIIECCE UX MAHEBPUPOBAHUS, KOTOPHIC U3MEHSIET-
Cs TI0 XapaKTEePy U MHTEHCUBHOCTH B 3aBUCHUMOCTH OT IOJIOXKEHUSI OJTHOTO CY/]I-
HA OTHOCHUTEJHHO JPYTroro W OTHOCUTEIHHO Oepera. [locKoIbKy 3TH CHIIBI TPO-



SBIIAIOTCS TeM cjiadee, YeM MEHbIIEe CKOPOCTh CYI0B, OJHHUM M3 OCHOBHBIX Tpe-
OoBaHMI1 1)1 6€30MACHOCTH PACXOXKICHUS SBISETCS 3a01arOBPEMEHHOE CHUXKE-
HUE CKOPOCTH CYIOB, KOTOPOE CIIeAYeT HaYMHATh, YYUTHIBAasl HHEPIIMOHHBIC Xa-
PaKTEPUCTUKH CYJHA U BIMSHUC Y3KOCTH HAa MAaHECBPCHHBIC XapaKTEPUCTHKH.

2.0nucanue YCTAHOBKH. YCTaHOBKAa MPENCTaBIsIET cOO0 mpydonpo-
800 NepemMeHH020 ceYeHusl C HanOPHvLIM DaKom, BOJA B KOTOPBIW MOJAETCS 1O
numarouwiemy mpyoonpoeoody OTKpbITHEM geHmuisn. Hanopuwtii 6ak cHabx)eH
nepenugHbIM_ YCIMPOUCH8OM ISl TIOJAEPKAHUS YPOBHS BOABI HA MTOCTOSIHHOU
OTMETKE, 4TOO0bI 00ECTICUUTh B MPYHOnP0800e NePemMeHH020 ce4eHus yCTaHo-
BUBIIICECS IBYDKCHUE KHIKOCTH (pHC.4).

IMuTarommui IuTarommui HANIOPHbIN
TPyOONnpoBOA BCHTHJIb

HinT
IHepeauBHoOeE Nnbe30MeTPOB
YCTPOICTBO

TPYOONIPOBO/ NMepeMeH-
HOTO0 CeYeHusl

Peryauposou-

HbBIH BeHTUJIb
CeueHnusn

I-1 u Il-

Wiy
[Conymor
'

2

MEpHBIN 0aK
- g

- i
:

Puc.4 Cxema ycTaHOBKH JJIsl SKCIIEPUMEHTAIBHON MILTIOCTPALIMN CIaraeMbIX
ypaBHeHus /. bepnyim



K ceuenusam I-1...11-1l mpybonpoeooa nepemennozo ceuenus 1100KITIO-
YCHbl Hbe30MEempbl W CKOPOCHIHbIE MPYOKU TSI WU3MEPEHUS BEJIMYUH

2
p P
Z+— _u_7+—+— . BenrnuunHa pacxoaa BOIbI B mpyoonpoeooe nepemen-

pg pg 29
HO20_ceueHus PETyIupyercs genmuem. JIs u3MepeHus: pacxoja BOJbl UMe-
IOTCS MEPHBLIL OAK U CeKYHOOMED.

3.TeopeTnyeckas 4acTh.
2

1.OnpenenuTh OMNBITHBIM MYTEM cllaraeMble Z,—,-— YypaBHeHus /l.
P9 29

bepuymmu nna ceuenwmit I-1...11-1l, a Taxke morepu MOJHOro Hamopa th—Z
MEXIy CCUCHUSIMHU.

2. Boruncnuts cpemnue ckopoctu notoka U u oTBeuarorye uM cko-

2
U

POCTHBbIE HamOpEI g JUTSI YKa3aHHBIX JKUBBIX CEUCHUN MTOTOKA JKUIKOCTH.

3. HOCTpOI/ITB B MacIITa0e M0 ONBITHBEIM JaHHBIM IIBC30MCTPHUUCCKYIO
JIMHUIO W JIMHUIO ITOJIHOI'O Hallopa.

4. IlopsinoK BbINOJHEHUS PA0OTHI.

1. Ilpu 3aKpBITOM pezyiuposouHom 6ennune OTKPHITH UM AW
GeHmMUJIb JJIsl 3aTI0JIHEHUS HANOPHO20 HaKka W mpyoonpoeooa nepemeHnozo
ceuenusn Boaou. [Ipu 3ToM ciexyer oOpaTUTh BHUMaHUE HA YPOBHH BOJIbI B
NbEe30MEMPUUECKUX T CKOPOCHHBIX MPYOKax. DTH YPOBHU MPU OTCYTCTBHUH
BO3/[yXa B CHCTEME JOJDKHBI ObITh Ha OJTHOM OTMETKE.

2. OTKpPBITh pecyiupo8oyHblil eHMUIbL TaK, YTOOBI MPYOONPOEod ne-
pemenno20 cewenusa paboTal MOJTHBIM CEYEHHEM, a YPOBEHb BOJbl B HANOPHOM
fOake_ObBLI TIOCTOSTHHBIM.

3. 3Meputh ¢ IOMOLIBIO MepHO20 0aKka 6 v ceKyHdomepa pacxo] BO-

Jbpl. 3aT€M H3MEPUTH F'€OMETPUYECKUE BBICOTBI Z LEHTPOB TSKECTH CEUEHUI
I-1...11-1l oTHOCHTENBEHO TIIOCKOCTH cpaBHEHUs -0, OTMEUEHHOM HA YCTaHOBKE.

4. OnpenenuTs Mo MIKaJIaM OTMETKM YPOBHEW BOJIbI B HbE30MEmMpax u
ckopocmublx mpyokax B ceueHusix |-1...11-1l. Pe3ynbpraThl Bcex usmepeHuii 3a-
nucath B TaONMUIly. 3aTeM BBINOJHUTH BCE BBIYUCICHUS, MPEAYCMOTPEHHBIE
Ta0JMIIeH, U TOCTPOUTH B MacIITa0e MO MOJYyYEHHBIM JAHHBIM JIMHUM MOJIHOTO
HaIopa U Mbe30METPUUYECKYIO.

5. JlaTh 3aKIJIIOYEHHE 110 pe3yJbTaTaM paboThI.




Tabnuua 3. Pe3ynbrarsl 00pabOTKH 3KCIEPUMEHTAIBHBIX JTAHHBIX

Ne | HaumeHnoBanus u 0003HaueHUs U3MepsieMbIX U Belunc- | Ex. | PesymbraTsl u3amepenuii u
o3 JSIEMBIX BEJTHYHH U3M. BBIYHCIICHUH
I-1 1-11 HI-111
1 2 3 4 5 6
1 | 'eomeTprueckue BHICOTHI LICHTPOB TSKECTU CEYEHUH Z | M
OTMeTKH ypOBHEH BOJIBI B bE30METPax, T.€. THIPOCTA-
2 p M
THYECKHE HAIOPBI Z+—
9
OTMETKH ypOBHEH BOJIbI B CKOPOCTHBIX TPyOKaXx, T.e.
2
3 IOJIHBIC HAaropsl H =7+ P +— M
A 29
4 [Ipe30MeTpHUYECKUE BBICOTHI (Z + i} -z M
A9
i p
5 CxopocTHbI€ BBICOTHI — = H — [Z + —J M
29 A9
[ToTepu mosHOTO HANIOPa HAa IMYTH MEKAY COCEAHUMHU
6 KMBBIMU CEYCHUSIMH CTPYHKaMH M
hvvi,(m) =H,-H,,
CyMMapHBbIe TOTepH MOJIHOTO Haropa
7 _ M
hw - HI —-H m
-1
8 O6beM Bosibl B MepHOM Oake W M
9 [TpoIomKUTENTHHOCTH HANOJHEHHSI 00beMa W B Mep- c
HOM Oake t
10 Pacxoj BoJisl B TpyOomnposoge Q=W/t Me/c
11 Jluametp ceuenus 0 M
12 [Inomans ceueHust @ M
13 Cpensisi CKOPOCTh JBHKeHHUs BObI ¢ =Q/ @ Mm/c
CkopocTHas BbICOTa, OTBEYAIOIIAs CPeTHEN CKOPOCTH,
14 9 M
29
uz g
15 | Pa3HOCTB CKOPOCTHBIX BBICOT — - M
29 2¢
IIpumeuanue k Tad.1. 3
1. Jns ceaenus -1l (cm rpady 6) uncnoBbie 3HaUeHUST BETUYHH (CM. MMO3H-
uuu S u 11...15) e xe, uto u ausa ceuenus |-1.
2. IloTtepu momHOro Hamopa hWH (cm. mo3unmio 6) mexay cedenusimu -1l u
[11-11] mpuHATH paBHBIMEU MOTEPSM Hanopa Mexay cedeHusmu -1 u 11-11
3. Ocranbabie BenuuuHbl 11 ced. -1 (cM. mo3umuu 1...4) cnenyet onpene-

JUTH C TpuBiieueHrueM ypaBHeHus . bepuymiu (cM. ypaBaenue 1) u puc. 1,

BBIYEPUYEHHOTO B MacuiTaoe.




BeiBOa

A

o vl

%0

KOHTpOJILHbIe BOIIPOCHI

[losicHUTE TEOMETPUUYECKUI CMBICI ClaraeMelX ypaBHenus 1. bepnyiumn.
[losicHUTE SHEPreTUUECKUI CMBICI ClaraeéMbix ypaBHenus 1. bepnyum.
Kak Ha3biBaercs xo3pduuuent o, Bxoasumuil B ypaBHeHue /. bepnyiu
JUISL TIOTOKA PEAJIbHOW JKUIAKOCTH, YTO OH YUHUTBHIBAET, OT YETO 3aBUCUT €r0
BEJIMYMHA U KAKOB €r0 (U3NYECKUIN CMbICT?

OOBbscHUTE, UeM 00YCIIOBIEHBI OTEPH MOJIHOIO HAINlOpa U KaKOB UX DHEpre-
TUYECKUA CMBICIH?

[TosicHuTE, 4TO MOHUMAKOT TTOJ TEPMHUHOM ''yJIeJIbHAS SHEPTHS'"'?

OOBbsicHUTE TEPMUHBI "MECTHasE CKOPOCTh" U "CpeHss CKOPOCTh" U YKaKH-
T€, KaK ONPEAEISIOT 3TH CKOPOCTH?

[TosicauTe, 4TO TaKoe CKOpOCTHAs TpyOka u TpyOka [luto?

JIns Kakux pacueTroB TMAPOAMHAMUKY Cy[HA, IPUMEHSAETCA ypaBHEHUE bep-
HYJUIH?

IlosicHuTE, YTO TAKOE JIMHUSA IOJHOIO HAIlOpa U MbE30METPUYECKasl JINHMUS;
4TO OyAYT NPEACTaBIATH COOOM 3TU JIMHUM TPU PAaBHOMEPHOM  JIBUKCHHUU
pEeabHOM KUIKOCTH?
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