-1. Cudon IIpubopsl 1 obopysoBaHme

VYciioBue

Sananue 11-1. Cudon

IIpuGopsr m obopymoBanme: mensypka 250 mi, maactukoBad OyTeLika 0.5 J1, juHeika 40 cM,
TOHKAasl CTEKJIsTHHAA TPYOKa, TUOKMIT CUJIMKOHOBBIN IIJIAHT € 3ayKUMOM U C JePEBSHHBIM CTEPXKHEM,
IITATUB C JIAIIKOW, CEKYHIOMED C MaMsThIo 3TamoB, crakad 500 M, cajaderka ne3nHGUuIupyoIas,

cayipeTKa OyMarkKHasd.

Buumanwe!

1. Byapre npesiesibHO aKKypaTHBI B pabore — He pa3beiiTe CTEKIAHHYIO TPYOKY — BTOpas TpyOKa
BBIIABAThCs He Oyer!

2. Eciim Bel mpostniin BOLy Ha CTOJI — IIPOTPUTE €ro OYMazKHON caIpeTKOil.

3. Bam OyzieT Heo6X0omMMO OpaTh KOHEI IIJIAHTa B POT, IIO3TOMY PETYJISPHO MMPOTUpAaiiTe ero KOHer]
nesundunupyoneit caaderkoii.

4. B nansom 3ajanun Tpebyercs (1 OyieT OleHnBAThCs) TOYHOCTh U3MEPEHNU i, KOPPEKTHOCTD MPO-
BeJICHUSA OOPAOOTKU PEe3yJIbTATOB U, KOHEYHO, MOHUMAaHWE (PU3NIECKUX 3aKOHOB, OIMUCHIBAIOIINX
IIPOBOJIUMbIE SKCIIEPUMEHTHI.

Pekomenganmmm 1o 1moAroToBKE YCTAaHOBKU.

1. B mpobke Oy TBHLIKK TPOJIe/IaHbl OTBEPCTUSA, B KOTOPbIE BCTABIAIOTCH CTEK/ITHHAA TPYOKa U ruod-
KUl utanr. /s 3aKperienns Ianra BHyTPpU Oy THIIKH B BEPTHKAIBLHOM TIOJIOZKEHUH UCIIOIb3YyeT-
sl JIepeBSHHBIN cTep:keHb. [losioxkenns: TpyOKM U MIJIAHTa BHYTPU Oy THLIIKK MOYKHO PEryJIHpOBaTh,
Bam neobxouMo perysisipHo 3amno/indaTh OyToLIKy Bosoit. [Ipocum Bac me cremuth u ObITh akKy-
paTHbIM (ITOOBI HE pasbuTh TPYOKY): 4TOOBI OTKPYTHTH MPOOKY ¢ TPYOKAMH, JIEPIKUATE ee OJHOIL
PYKOIi, a BTOPOil Bpalaiite OyThLIKY.

2. ITocne Toro, kak Bbl Hajawmm B OyTBLIKY HY>KHOE KOJMYECTBO BOJBI, 3aKPyTUTE IPOOKY, IIe-
PEKpoiiTe 3a:KUMOM IILJIAHT U IIOCJIE 9TOr0 3aKpelidiire OYTHLIKY B JIAlKe IITATHBA Ha HY>KHOI
BeIcOTE. UTOOBI BOJIA HAYAJA BBIIMBATHCS, OTKPOI 3a2KUM IIIaHTa (Npu HeobToOUMOCTU MOHCHO
npodymuv 6030Yx 6 waaH2e).

3. Bce m3mepenunsi 00beMOB ITPOBOJIUTE TOJILKO € TIOMOIIBIO MEH3YPKH.

4. NsmepsieMble 00beMbI BbITEKAIOIIEl BOIBI TOKHBI ObITh He Menee 200 mut. Ilpu mposemenun
BPEMEHHBIX U3MEPEHU UCIoJIL3yiTe Bce 10 3TanoB mamMaT CeKyHIOMEpPA.

4. K cekynjomepy npuiaraercd VNHCTPYKIUs 1O €ro UCIOJIB30BAHUIO, IIPH HEOOXOIMMOCTU 00pa-
aiiTech K OpraHn3aTopaM 3a IIOMOHIIBIO.
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Maremarundyeckasi oJCKa3Ka.

Eciin Hekoropast iepementasi BesmanHa X (1) MOIIMHSIETCsT Y PABHEHIIO

% = —aX, (1)

rjie @ - TOCTOSAHHBIN KOI(hMUINEHT, TO 3aBUCUMOCTH ITOI BEJIUIUHBI OT BPEMEHU OIMCHIBACTCS
dyukIMEit

X(t) = Xoe ™ = Xpexp(—at), (2)
riae X suadenne dynknun X (¢)upu ¢ = 0.

dusnyeckas IIOJACKaA3Ka.

Pacxon kujkocTu (T.€. 06beM, KOTOPBI IPOTEKAET Yepe3 MOMepevHoe ceueHne TPYOKU B eIMHUILY
BPEMEHH ) MIPOMOPIMOHAIEH PA3HOCTHU JIaBJIeHNi Ha KoHIaX TpyOku (3akon Ilyaseiis):

¢=4%7 =K (P — ), (3)

rjae K - ko3 duimenT, 3aBUCAIINN OT NFeOMETPUYCCKUX PAa3MEPOB TPYOKHU U BA3ZKOCTU MPOTEKATIO-
meii KugkocT. B aHHON paboTe JaBjieHne U3MepsieTcsl B CAHTUMETPaX BOJSHOrO cTosiba (060-
suavaiite [P] = cm). Tak Kak B JjaHHO# paboTe UCIOIB3YeTCst OjiHA TPYOKa, a TeUeT TOJLKO BOJIA,
TO 3TOT KOI(PPUITUEHT OCTACTCs TTOCTOSTHHBIM.

O6beM KUJIKOCTH U3MepsiiiTe B MUJUTMIATPaX (MJI), BCe DACCTOSHUS B CAHTUMETPax (cMm).

Yacts 1. IIpeaBapuresibHble N3MEPEHUS.

1.1 Usmepbre jyiuny Tpyoku [.

Jng naibHeRIX pacaeToB yI00HO BBECTHU IUJINHIPUICCKUE TTapaMeTPhl COCYJIOB b = %,

IUX HAIJISIHBIA CMBIC/T: M3MeHeHne oO0beMa YPOBHsI BOIBI B cocyse Az, MpU W3MEHEHNN 00beMa
Ha Besmanny AV. Wim — yemy paBHa BbicoTa Az cTo6nKa 1 MJI BOJBI B COCY/IE.

MEIO-

1.2 IlpoBeaure HEOOXOMUMBIE U3MEPEHHSI U pACCUUTaiiTe 3HAYEHUsT ITUX [IapaMeTpoB: by - st
MEH3YPKH U by - Jiisg OYTHIIKU. Y KaxKUTe, KaKue BeJIMIUHBI BbI HEIIOCPEICTBEHHO U3MEPSIIA U 10
KaknM (hopMysiaM paccIuTa I TpedyeMble apaMeTphl.

IHpumevwarue. Hamepamv snympenrue duamempnv, cocydos He pekomeHoyem.

[TorpemnocTn n3MepeHns 9TUX TPEX BEJUYUH PACCUUTHIBATL HE TPeOyeTcs, B JIAJIbLHENIINX pacte-
TaxX UMU CJIeIyeT IpeHeOperaTh.

Wcnonb3yiiTe 3T mapaMeTphbl, 9T00bI OBICTPO OIEHNBATH, KaKO 00beM BOJIbI CJIe/IyeT 3aJiBaTh B

6YTI:;LHKy B Ka2KJI0M 3KCIIEpUMEHTE.

Yactb 2. BoiTekanue u3 Oy TBHLIKH.
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B »3T0it wacTn BaM HEOOXO/IMMO HCCJIEI0BATh BBITEKAHME BOJIbI U3 BEPTH- Y
KaJIbHO PACIIOJIOyKEHHON OYTHIIKHM PN PA3IMIHBIX PACIOJIOKEHUIX TPYO-
KU ¥ TIJIaHTa BHYTPpU Oy THLIKH. Bo Bcex sKcrieprnMeHTax CBOOOTHBIN KOHEIT

MJIAHTa TPUKPENIAiiTe K BepXHENl YacTH IITATUBA BbIIIE YPOBHS BOJIbI B
oyTbLIKe. Boja mo/KHa HAIUBATHCI B MEH3YPKY, DA 9TOM HUXKHEI Kpait
TPYOKM He JOJI2KEH KacaThCs BOJIBI.

2.1 Pacrnioyoxkure TpyOKY M MIJIAHT BHYTPHU OYTBLIKM, KAaK ITOKA3aHO Ha

pucynke. Bce BBICOTBI U3MepsiiiTe OT HUXKHETO Kpasd IPOOKH. Q\_ Ha Bepx
o &—'—
B nmannoM skcrepuMeHnTe MCHOJIB3YHTe CaeyIonue 3HaueHUs:
BbICOTA ypoBHs Tnutanra hy; = 10, Ocw; -
B MEH3YPKY

BbICOTA YPOBHA TPYOKU ho = 1,0cM; 1

HavaibHy10 BBICOTY YPOBHS XKUJIKOCTH 2 TOJ0EPUTE TAKIM 00PA30M, ITO-
Oobr B Xoje BbiTeKanusi 200 MJI BOJbI BepXHUE KOHIIbI IIIJIAHTA W TPYOKHU
OCTABAJINCh B BOJIE

2.1.1 Ykaxxure 3HaYEHNE HAYAJILHOIO YPOBHS BOJbLI B TPYOKE Zp. ‘

2.1.2 M3mepbre 3aBucHMOCTh 0ObeMa BbiTeKIeil Bojbl oT Bpemenu V(t). I[Tocrpoiite rpaduk mo-
JIVIEHHOM 3aBUCHUMOCTHU. YKazkKuTe (POPMYJIy, OIUCHIBAIOINILYIO TOJIYIeHHYIO 3aBUCUMOCTh. Haiiure
YUCJICHHBIE 3HAYCHUS [1aPAMETPOB 9TO# (hOPMYJIBL.

2.1.3 IlpemoxkuTe TeoperndecKyto hbOPMyITy OMUCHIBAIOIILYIO TOJIYYeHHYIO 3aBUCUMOCTh V (1).

2.1.4 Paccunraiite 3uadenus koddpdunmenta K B dopmyse st ganHoit Tpybku. Onennre ero
[OTPEITHOCTb.

(o =) (=)

B MEH3YPKY

2.2 zmenuTe 110/107KeHUE TPYOKH W ILJIAHTA, KAK IMOKA3aHO Ha CJIEIYIONeM pucyHke. V3mepenuns
MPOBOJIUTE TIPU CJICTYIONINX 3HAUEHUAX BBICOT: hy = 2,0cm; hy = 11, Ocwm.
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2.2.1 YkaxuTe 3HAUEHNE HAYAJILHOI'O YPOBHS BOJIBI B OyTHLIKE 2. ‘

2.2.2 V3mepbre 3aBucHMOCTh 06beMa BbiTeKIeil Bobl oT Bpemenu V(t). ITocrpoiite rpaduk mo-
JIYIEHHOI 3aBUCUMOCTU Ha TOM 2Ke OJIaHKe, 9YTO U B 1. 2.1.2

2.2.3 Ilpemioxkure TeopernvdecKyo GOpMyITy OIMUCHIBAIONLYIO MMOJIyIeHHYIO0 3aBUCHMOCTD V (t).

2.2.4 Paccuwnraiite 3Hadenne koddduimenta K B dopmysne mas ganHoir Tpyokm. Onenure ero
[IOTPEITHOCTb.

2.2.5 YkaxkuTe, MOXKHO JII CIUTATh HaiijenHble 3Havenns K B (m.2.1.4 u 2.2.4) paBHbIMU. YKa-
JKHUTe, Kakoe 3HadeHue K Bol Oyzere ncnosb30BaTh B JajbHEHIIEM.

B MEH3YPKY

2.3 Emie pa3 msMeHnTe MojoyKeHW TPYOKW W IIIaHTa, KaK IMOKA3aHO Ha CJEIYIONEM PUCYHKE.
Bepxuunit kpait nuianra Bce BpeMsi JIOJI2KEH HAXOJUTHCA B BEPXHENH YacTh OYyTBHLIKH, 3al0JIHEHHO
BO3/LYXOM.

Bepxuwuit ypoBenb TpyOKHU ycraHoBuTe Ha BbicoTe hy = 3,0 cm.

HaganbHyio BBICOTY yPOBHSI BOJBI 2 MOAOEPUTE TaKOil, 4T0OBI Tocie BbhiTeKanns 200 M1 ypOBEHb
BOJIbI COBCEM HEMHOT'O IPEBBINIAJ YPOBEHb TPYOKU.

2.3.1 YkaxkuTe 3HAYUEHUE HAYAJIBHOI'O YPOBHS BOJIBI B OyTHLIKE 2.

2.3.2 M3mepbre 3aBucuMoCcTh 06beMa BbiTeKIeil Bojbl oT Bpemenu V(t). ITocrpoiite rpaduk mo-
JlydeHHo# 3aBucumMoctu. Ha oTiaebHOM O/1aHKe.

2.3.3 PaccunraiiTe Ha OCHOBaHUU SKCIIEPUMEHTAIBHBIX JIAHHBIX KOI(DUIMEHTH HAKJIOHA (C TIO-
IPEIIHOCTSIME) CIJIAYKUBAOIINX MPSMBIX U3MeHeHusi obbema Ha ydacrkax: a) or 0 jo 100 mr; 6)
ot 100 mo 200 my1. YKaxKuTe, MOXKHO JIN CIYUTATH IOJIYUYEHHYIO 3aBUCUMOCTD HEJTMHEWHOM.

2.3.4 Paccuuraiite 1o HaiijienubiM B 11. 2.3.3 KoadduimenTaM HaK/JIOHa 3HadeHUsS Kodhdurmenta
K. PaccanTbhIBaTh MOTPEITHOCTH B JJAHHOM IIyHKTE He Tpedyercs.
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Yactes 3. BcacbiBanue.

Nsmenure mosoxkenune Tpyobok BHYTpu OyTbuiKm:h; = 3,0cM;

ho = 6,0cM. Pacriosiokure mratuB TakuM 00pa30M, YTOObI HIK-

HUI KOHEIT CTeKJITHHOM TPYOKU HaXO/UJICS PsIJIOM C KPaeM CTOJIa

n Hmke ero. Boja 3 TpyOKu JI0/I2KHA BBLIMBATHCS B OOJIBITION L

IJIACTUKOBBII CTakaH, KOTOpbIit Bel pacmosioxkute Ha mosty. CBo- h] P7 r}
2

OOHBIN KOHEIT IIJIAHTa OIYCTUTE B MEH3YPKY, OH JIOJIZKEH HAXO-
JIUTHCA y JTHA MEH3YPKH, 3aKpeluTe MIJIAHI K BEepPXHEMY Kpaio
MeH3ypku. Pasnoctb BbicOT hg — hy ycTaHOBUTE B IIpejiejiaX OT \
8 1o 9 cmM. A ‘*h

3 4 I
=

B OOIBIIOH cTaKkaH

Hanetite B OyTouiky mpumeprno 300 Mt Bogbl. MeH3YpKy MOJI-
HOCTBIO 3aIlOJIHATE BOJIOW. Ecim Tenephb MOTHOCTHIO 3AII0JHATD
ILJTAHD BOJION (71151 9TOr0 HAJIO MOJICOCATH e Yepe3 CTeKJISAHHYTO v
TpYOKY), TO BOJIa HAYHET [IEPEIMBATHCS U3 MEH3YPKU B Oy THLI-

Ky, & 3aTe€M B CTaKaH Ha IOJy.

B mammom 3amamnm BaMm HeOOXOAUMO HCCIEIOBATL M3MEHEHIE

o0beMa BOJIbI B MEH3YPKe ¢ TedenneM Bpemenn V (t). Dtor oobem

u3MepsiiTe 10 IKaje MEH3YPKH, YIUTHIBATH 00bEeM IOrDYKEH-

HOIT wacTu TpyOKM He HaJo (mogymaiite Ha jocyre, modemy?). B Hava/JbHBIH MOMEHT MEH3YpKa
JOJI?KH& OBITH HOJIHOCTBIO 3alloJIHeHA.

Vkaxkure B JIncrtax oTBeTOB 3HAUEHUsI BCEX ITapaMeTpPOB YCTaHOBKH Ny, hs, hg, hy.

3.1 Vsmepbre 3aBuCHMOCTb 06beMa BOJIbI B MeH3ypKe oT Bpemenu V (t). Tlocrpoiite rpaduk mo-
JIYIE€HHOI 3aBUCUMOCTH.

3.2 BreiBegure TeopeTrtuecKyo (hopMyIry, OIMUCHIBAIOINIYIO 3aBUCHMOCTh 0ObeMa oT Bpemenu V().

3.3 IloctpoiiTe JmHEAPU30BaHHDLINA TPadUK IMOJYUYEHHON SKCIEPUMEHTAJIBLHON 3aBUCUMOCTH, T.€.
Haiigure Takyto dyHkipo Y (V), arobbl ee 3aBUCHMOCTD OT BpeMeHn ObLia JuHelHoi. [TocTpoiite
rpaduk JimHeapu30BaHHON 3aBucuMocTH Y (t). Pe3ysibrarTsl pacueToB 9THUX BEJIMYUH 3aHECUTE B
Tabmury . 3.1.

3.4 cnonb3ys MOCTPOEHHBIN JIMHEAPU30BaHHbIN I'PadUK, HAIUTe YUCIEHHOE 3HaUYeHne Koy du-

mmenTa K. OneHnBaTh €ro MOrperntHocTh He TpeOyeTcs.

Pemienue

3amanue 11-1. Cudon Pemmenne

Yactp 1. IIpeaBapurenbHble n3MepeHU.

1.1 /Inuna tpyoku [ = 35, 0cm

1.2 Kak usmepsiin by?

11 kjacc. DKCIepUMEHTAIBHBII TYyP. )



I/I3I\/IepﬂelVI 110 IIKaJI€ MEH3YPKHU PaCCTOdHNE MEXKY JABYMA OTMETKaMi N3BECTHBIX O6’bel\IOBZ MEXKIY
oTMeTKaMu ¢ pasHocThio 200 M paccrosare 18,0 mMm. CiremoBaTebHO,

Yucnennoe 3uavenue by = 9,00 - 10_2‘31—M

MJI

Kak usmepsiu b7 3anuBaeM B yacTuaHO HanosHeHHYI0 OyThUIKY 400 M1 Bojbl. M3mepsiem nzme-
HeHMe YPOBH¢ BOJIibl — 13,6 cMm.

YucJyieHHOe 3HadYeHne b, = 3,15 - 1072

CM
MJT

Yactb 2. BoiTekanue u3 0y TBHLIIKU.

2.1 Ykaxkute Banm 3ragenus h; = 10,0cm hy = 1,0cMm

2.1.1 3Havenne HAYATHLHOTO YPOBHS BOJBI B OyTHIIKE zg = 15, OcMm.

2.1.2 Pesynbrarsl nusmepennii 3asucumoctn V(1)

Tabuma 1.
V,wmr | t, ¢ Omnucanne GyHKINOHATLHON 3aBUCHMOCTH
a = (1,442 40,006) * ¢, = 0,004 = 0,4%
0 0,00 Dopmyina zasucnmoctn Vo= at + b SHavenus napaMeTpoB (¢ HOIPEITHOCTIMHM):
b=0,14+0,47 = b=0
20 13,64
40 27,41
60 41,54
80 55,37
100 69,40
120 83,02
140 97,64
160 111,13
180 124,47
200 138,31

Meroy, pacuera nmapameTpoB 3aBucuMocTeii (HhopmyJIbl):

Wcnonb3oBan Tpajaunuonabiii MHK

a=£,b={y) —ala)

I'pacdpuku 3aBucumocreii V(t) (mm. 2.1.2 u 2.2.2)
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BbiTekanue 1, 2

220

200 2 /0

y = 1,4417x + 0,136

180

160 /,
140 &
120 g/
100 / /

. ~
60 / /

0,298\

o0beM, Mn

0 20 40 60 80 100 120 140 160 180 200 220 240 260

Bpems, C

2.1.3 BriBoj TeopeTudeckoii (hopMyIbl

PasznocTp naBnenuit Ha KOHIIAX TPYOKU OCTAETCs MOCTOSHHOM U PABHOMN
AP = (I4+hy — hy) (1)

[TosToMy 3aKOH BBITEKAHUS

V(t)=K(+hy—hy) t.(2)

2.1.4 Pacuer koacddunmenta K (bopmyra, popmysna st HOPEITHOCTH, TUCTIEHHOE 3HAYEHIUE )

= — - -2 MI
0= K (i =) = K = gt = 3,277 102 2
Aa\2 AP\2 —4 wMa
[Morpemnocts AK = K\/(T) +(85) =33 1071 2n
Nroro
K =(3,2740,03) - 1022
CM - C
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2.2 Ykaxkute Bamu 3Havenus h, = 2,0cm hy = 11, 0cm
2.2.1 3nHaveHne HAYAJTHLHOTO YPOBHS BOJBI B OyTHIIKE zg = 15, OcM.

2.2.2 Pesysbrarsl u3mepennii 3asucumoctu V (t)

Tabmumna 2.
V, M1 | t, ¢ Ommcanne GyHKIHOHATLHON 3aBHCHMOCTH
a=(0,88040,004) * g, = 0,004 = 0,4%
0 0,00 Dopmyna 3apucumoctn V = at + b 3HaueHns: napamMerpos (¢ IOrPenTHOCTSIMHE):
b=-0,30+0,45 = b=0
20 23,23
40 45,38
60 68,60
80 91,28
100 113,96
120 137,32
140 160,07
160 182,37
180 204,78
200 226,76

I'paduk na 61anke 1. 2.1.2

2.2.3 BriBoj1 TeopeTntdeckoii (hopMyIbl

Anagormano . 2.1.3 V(t) = K (I4+hy — hy) ¢

2.2.4 Pacuer koaddunuenrta K (dbopmysia, bopMysia jijis MOMPEITHOCTH, YUCJIEHHOE 3HAUCHUE)

Awnayiornyno m.2.1.4

K = (3,38 £0,06) - 10222

CM-C

2.2.5 MoxHo i caurarh Haiijnennbie 3uadenust K B (11.2.14 u 2.2.4) pasusivu? Kparkoe obocHo-
BaHUe.

Jla, Tak UX pa3sHOCTb B IpeJiesiax MOI'PEITHOCTEl n3MepeHNnii.

ﬂaﬂee HCIIOJIB3YETCA cpeJaHee 110 ABYM U3MEPEHUAM 3Ha4YeHUEe

9 MJI

K =3,33-10"

CM - C

2.3 Ykaxkutre Bamm 3nadenus h; = 16, 0cm hy = 5,0cMm

2.3.1 3navenne HAYAJIHLHOTO YPOBHS BOJBI B OYTHIIKE 2o = 14, Sewm.
2.3.2 — 2.3.3 Pesynbrars! usmepenuii 3apucumoctu V()

Tabmuma 3.
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V|t c SuadeHnst KO3OPUIUEHTOB HAKJIOHA
0 0,00 unrepsas 0 — 100 mx a = (1,34 £0,03) ** unrepsan 100 = 200 v a = (1,27 £0,02) %%
20 13,13

40 28,47

60 43,71

80 58,75

100 74,21

120 89,75

140 105,41

160 120,68

180 136,78

200 153,44

SBastercs I 3aBUCHMOCTD JimHeiTHOi? KpaTkoe obocHOBaHME.
Her, Tak pazaumuus B ko3 dunmenTax HaKJIOHA BBIXOIAAT 3a MIPEIE/Ibl TIOMPEITHOCTH.

I'paduk 3asucumocru V(1)

BbiTekaHue 3

220

200 y = 1,266[x + 6,3848 a

180

160

140

120 //
100 1,3373x#+ 1,35 /,/
80

60 /
40 //
20

L

0 20 40 60 80 100 120 140 160

bl
1

00beM, Mn

Bpewms, C
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2.3.4 3nadenus koaddurmenta K
Metron pacaera (BbIBOZ, (hOPMYI)

N3menenne obbema BObI B OyTHIIKE OIUCHIBACTCS YPaBHEHHEM

dV,

Bormusmmiics oobem V = Vy — V] nogunnsgeTcs ypaBHEHHUIO

v

Bricota ypoBHs BO/IbI B OYTHLIKE BBIPAXKAETCs Yepe3 00beM CJIEIYIONIUM 00Pa3oM

z2=0Vi =0 (Vo — V) =z — bV, mosromy

fi—y:K(zo—b1v+z—h2):—blK(V—W) — b K (V- V),

rae V = % TO ypaBHEHHE HOKA3bIBAET, YTO 3aBUCUMOCTD JIeficTBUTEIbHO HesmHelinaa. O -
HaKO, B pacCMaTpPUBaeMbIX MHTEPBaJIaX €€ MOXKHO CUMTATh MPUOJIMKEHHO JuHeitHoit. Torma

_ a
K = vy TAe (V') - cpesiHee 3HadeHne 00beMa Ha PACCMATPUBAEMOM HHTEPBAJIE.

YucjeHHbIE 3HAYCHUL:
Nurepsan 0 -100 mx K = 3,085
WNurepsasr 100 — 200 msr K = 3,095%

CM-C

Yactes 3. BcacsiBanue.

Vkaxure Bamu 3nadenusa

hl = 5,0CM hg = S,OCM h3 = 32, Ocm h4 = 23, dCM

3.1 Pesynbrarsl uaMepenuit

Tabsmma 4.
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V,ma | t, mun | t, ¢ | t, 000 | Y(V)=In(V+V)
250 0,00 0,00 | 0,00 0,842
230 0,00 27,90 | 27,90 | 5,782
210 0,00 59,16 | 59,16 | 5,718
190 1,00 31,06 | 91,06 | 5,651
170 2,00 5,44 | 125,44 | 5,578
150 2,00 42,98 | 162,98 | 5,499
130 3,00 23,49 | 203,49 | 5,414
110 4,00 7,59 | 247,59 | 5,320
90 4,00 56,95 | 296,95 | 5,217
70 5,00 52,39 | 352,39 | 5,103
50 6,00 58,27 | 418,27 | 4,973

I'paduk 3aBucumocTH

3.2 BpIBoj1 TeopeTrdecKoit (hopMyIIbl, YHCICHHbIE 3HAUCHUS TTapaMeTPOB

11 kjacc. DKCIepUMEHTAIBHBII TYP.

oobem, mn

4. BcacbiBaHue
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Bpewms,

300

350

400

450

500

11



B sToMm citydae ypaBHeHUe /I M3MEHEHUsT 00'beMa UMeeT BHJL

% = —K (2 + hg — hy), nmozpcrasisiem z = byV/, mosryaaem

& =KDV +hg—hy) = 0K (V+V), tae V =12l — 94 5em.
Pemenne sToro ypasuenuns

(V+V)=(Vo+V)exp(—bK t)

st mueapusaiyn Heobxoqumo B3aTh Y = In (V 4+ V).

Pacuern: B Tabsure 4

3.3 I'paduk nuHEAPU30BAHHOI 3aBUCHMOCTH

INnHeapuzaums

5,9 l\
5,8

~N

5,7 A S

56 AN

55 \
54

Y(V)

5,1
50
e
4,9
0 50 100 150 200 250 300 350 400 450 500
Bpewms, C

3.4 Buauenne koaddunuenta K (dopmysia, dnucieHHOe 3HAYECHNE)
N3 naiiiennoro 3akoHa u3MeHEeHHs 00beMa, CJIeIYeT, 9TO
In(V4+V)=In(Vo+V)—bK t.
CaenoarebHO, KOAMMUIMEHT HAKIOHA JTUHEAPU30BAHHON 3aBUCUMOCTI PaBEH
11 kjacc. DKCIIepUMEHTABHBII TYP. 12



a

[Tosromy K = —b

Pacuernr JaloT SHaYCHMA

11 kjacc. DKCIepUMEHTAIBHBII TYyP.

a = —boK

a=—-2,09-10"322
C

K =232.10"221

C
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