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Kpurepuy oHeHuBaHNs
o I'paduk sasucumocth /4(1) 2 banna
o Haiinen 1 NpaBUIbHO HHTEPNPETHPOBAH MMHelHbII yHacToK 2 Ganna

o Vines HAXOXK/EHNS IUIOMIA/ CeUeHHs! 110 Yrily HakioHa rpauka 1 6an

o UncneHHbIi pesyabTaT s IIOWaAH ceveHns 1 Gann
» HaxoxzeHie HyleBoro ypoBHs 1 6ann
» Mes noucka 06bema 0/IHOTO LapHKa 2 Gania

o UYncneHHsIi pe3y/bTat Uit 06BeMa maprka 1 Gann
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oMK
3ananue 1. C HoBbIM rooM, HJIH IAPHK U KY

oM 20 m1,
OGopynoBanue: [IBa EN0UHBIX WAPHKA PA3HBIX PA3MEPOB, LIMPHIL 06BeM:

CTaKaH ¢ BOJIOH, JINCT MUITHMETPOBOI Gymary (1S MOCTPOEHHS rpaguxa).
3ananue. K3 reomeTpHit 3BecTHO, uT0 06beM Vyy apa ¢ auamerpoM D B 1,91 pasa
MeHblue o6bema Vy ky6a ¢ anuHoii pebpa a = D.

1. 3anommure Tabiuiy 3aBUCHMOCTH 06beMa Kyba Vy OT JUIMHEI ero peGpa a 1o
pesyzbTataM MpOBEICHHOrO BAMU TEOPETHUECKOTO pacyera.

OGN S OI 1610 6T ST 7 OB [ 7AS B 3T0 RN 68 S ™ IO TORMN | 9T 10

Ve
3

(%

2. Toctpoiite rpadnk nomyueHHOH 3aBucuMocTH (Vi(a)), COETMHUB MIaBHOM
KPHBOH HaHeceHHble Toukn, Ha TOPH3OHTATEHOH OCH CIIEYEeT OTIONKHTb [THHY
pebpa xyba a, a Ha BEPTHKABHON OCH — COOTBETCTBYIOMIMUIT 06BeM V) Ky6a.

3. C nomomsio Boas! 1 UINpHLA ONPEe/eIHTe BHYTPEHHUE 06BEMBI BBIIAHHBIX
BaM EJIOYHEIX IIAPHKOB.

4. Menomesys nocrpoennsrii B NyHKTe 2 rpaduk ompenenute BHYTpeHHUEe
ZHaMETPHI IapHKOB.

Ilocne 3asepuienun pabomvr wapuxu moscno 3abpams ¢ coboii. He 3a6yosme
86L1UMb U3 Hux 600y!!!
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[puveyanne 115 opranmaTopoB: ILapikn nomkuy 6bis i

Magy
pazHOro AHameTpa (e Menge 6 cM 1 He bosiee 9 em). Conye
CraKaH PeKOMEHIyeTCH GpaTh eMKOCTbI0 0,5 J1.

Eeimene: Kapmasun C., Cro6ogsigyy B.
3anonHeHHas Tabnnua HMeeT BUL

P R e eS| 7] 75T SR
Ve o | =166 | 216 | ~275 | 343 | ~422 | 512 [ =614 | 729

9.9
~860 | 1009

Ilpu mocTpoeHnH rpaduka CeayeT NPaBUIBHO BEIGPATh Macwraer o
BEPTHKAIBHOM 1 FOPH3OHTAIBHOM OCAM. _

OnpezensieM 00beM LIAPHKA © [OMOLIBIO LINPHLIA H BOABL. YMHOXKaeM o107
obbem Ha 1,91. ITo rpaduky Onpesesnsem, KakoMy 3HAUECHHIO JTHHEI pebpa Ky6uka
paBeH AHaMeTp COOTBETCTBYOIIETO LIapHKa.

CucTeMa OLeHHBAHUS:
1. BamonHeHa Tabmuna

1 6ann
2. TloctpoeH rpaduk:
O(GOPMIIEHBI OCH, IPABHIILHO BEIGPAH MacITas,
TIPABMJILHO HAHECEHbI TOUKH U IIPOBE/IeHa IV1aJKask KpHBas 3 Gana
3. MsMepen o6beM ABYX wapukos (1o 2 Gasa) 4 banna
4.

TTonyuens! 3HaueHUs JAMAMETPOB LIAPUKOB 2 Gamia
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3anauue 2. JIacTHK CO CKpenKamMu
Onpeie/iTe MIOTHOCTH Tpy3a (acTHKA — PesuHKH). OnuunTe MPEMPUHATEIE
RICTBIS, KOTOPHIE IPHBEH K YBEANYEHHIO TOUHOCTH Pe3y/ibTara dKCTIepUMEHTA.
ITnotHocTs Boasl pp = 1000 kr/m>.
MpuGopsr 1 oGopynosamme; HeoaHopojnas Tpy6Ka, HHTKH, OAHHAKOBBIE
ckpenkn (S0 wTyK), rpys, crakaHuuk ¢ BOJOH, candeTkn Ui MOAAEPIKAHAS
TIOPSAKA, HOKHMILIBI M0 TPeGOBAHMUIO.
Buumanne! Ilpu  BeINONHEHMM — dKcrepuMeHTa  060OpyZOBaHHME, — KpoMe
TIEPEYNCIICHHOI0 B 3alaHMH, HCITI0JIb30BATh 3anpelieHo.
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VikasaHust 4751 OPraHu3aToPos

Hayo mpesycMoTpeTh HECKONIbKO HOXKHMIL HA aYAMTOPHIO fiis

Pazky y,
H3HayaIbHO BHIATE KakIOMY YUACTHHKY 3-4 HHTKH JUTHHOM o e

KOJIO 5 gy X, My

BMecTo JacTHKa MOKHO HCIOB30BATE moGoe He HaMoKatomee o0l
mnomocts 0T 1,5 o 2,5 kr/mw’. Xenatensro, uto6ht gopy ;:Mm o
HenpasuibHasg M Ges menkux nonocted. Jlactuk Hago BBIOUpary ia Bing
(mverommuii Macey oKoJIo 40T). PY M

CKpenK{ HYyXHBI MeTaIMYecKue (Mom}jo B OIUIETKE), HE camile 50
(o 25-30 MM) © CyMMapHOIf Maccoil paBHO¥ NPUMEpHO MonoBHye Hbie
nactuka (50 WTYK MODKHBI HMETH macey okosio 20 r). Jlist kaimoro %
BCC CKpEl’lKH JOJKHBI OBITH OHI/IHaKOBLIMI/I!

Macey
ACTHHKy

EMKOCTB CTaKaHa ¢ BOJI0# 0,2 — 0,5 1.

Heoanopoasyio  TPYOKy ~MOXKHO — W3rOTOBMTH M3  IUIacTukosoii (TIBX)
BoZ0NpOBOAHOH TPyGEl d=16 MM, JmHo# L okono 40 oM, 3a6uB Biyps
[LTACTHINH TaK, YTO0BI LEHTp THKECTH TPYOKH OKasalcs TPUMEPHO Ha TpeTH ee
JuTMHBL. BaHO, 4TOOBI TpyOKa HE THYJIAch MOL COOCTBEHHBIM BECOM H TOJ BECOM
nacTHKa M CKpemok. JKenareslbHo, yTOOBI MOJOXKEHHs LEHTpa Macc Tpyook y
paSHBlX yqacmuxon OTJIMYAIUCh HE3HAUUTEIBHO.

JluHeeK, MHJLIMMETDOBOH GyMarn M ApYrMX H3MepHTeleil Iied phluara y
aeTeit ObITH He J0JIKHO.

TpybKa macTiKoBas d = 16 MM paspesats 110 L = 40 cm

cokpernku 28 MM (B kopooke 100 wr)
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Bo3moskHoe peerne 3amsTH

Hﬂﬂ onpeneseHus IUIOTHOCTH  JIaCTHKA BOCIIOJIB3YEMCS MEeTOI0OM

THAPOCTAaTHYECKOTO B3BELIMBAHMSA. 3&2[3‘{3 OCJIOKHSETCSA HEOJHOPOAHOCTBIO
PEINAra i OTCYTCTBHeM H3MepuTesel UTHH.

Jl06beMosl PABHOBECHS HEOIHOPOZHOTO pBIMara Ha HUTH, M ONpENCIHM
TIOJIOXKEHHE €ro MLEHTpa TSOKECTH. 3aTeM ypannonech Ha psmare JIaCTUK

MaKCHMaJIbHO BO3MOXXHBIM KOJIMYECTBOM CKPEIOK. npl/l TO/IBELIMBAHUM TeJI HAI0

CTPEMHUTBCS MCMOJIB30BaTh CaMble 6osbLIne paceTosiHUs OT LIEHTpa TSKECTH

pbruara. HpH 3TOM BaXHO
DGPBTHTB BHHMaHHE Ha TO,

L.
uyto o6m@as Macca BCeX L 4T 2

CKpETNOK MPUMEPHO BJ(BOE

MEHBILIE MacChl JlaCTHKa. Mg

IleHTp TsKECTH pblyara N cxpernok

(7777(77777)
TOXeE HaxoauTcs HE @ 2,

v Vrg
TIOCepenHe, a TPUMEPHO Nmg

Ha TpEeTH ero UIMHBI, TOSTOMY I IOBBIIEHHs TOYHOCTH HM3MepeHHH, Gonee
TSDKEJIOe TeJO HeOOXOAMMO MOABECHTH K KOPOTKOMY IUledy phivara. ITycTh st
PABHOBECHS JaCTHKA B BO3JyXe MOTPe6OBANOCk N CKPETOK B BO3MIyXe.
ITo mpaBuITy MOMEHTOB OTHOCHTEJIBHO TOYKH [OBECA phIYara

VpgL, = NymgL, ,
TJle m — Macca OTHOM CKpenkH, V' — o6beM JacTuKa.

He uzmenss PAcCTOAHUA MEWAY TOYKAMHU KPEIUIEHUS HUTEH, MOJHOCTBIO

TIOrpy3uM JIaCTHK B BOAY. HOGLEMCZ HOBOTI'O PaBHOBECHS, YMEHBIIUB KOJIUYECTBO

ckpernox 10 N,. HoBoe ypaBHeHue GyeT UMeTh BUI
Vip-py)eL,

Paspenus oHO ypaBHeHHe Ha Apyroe, NOTY4UM

gl
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Pezu

KpuTepHH OUeHHBAHH

1. Viziesi TUAPOCTATHYECKOTO B3BELIMBAHUSA
2. Omiicanne MeToa 1 Gamy
3. Ompefe/ieHKe LEHTPa Mace perara 3 Garng
4. S[BHoe yKa3aHue Ha JelicTBHA, YBEIHIHBAIOLINE MIICYH P 1 Gany
5. Pesy/IbTaThl H3MepEHIH e
6. 3HauEHHE MIOTHOCTH 2 Gas
2 6a_n][a

y3KHe BO +59
B (2 bamna)

mupokue Bopota £15% (1 6amm)
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1. Crostoxo01

DkerepuMenTatop TUIOK  Ha  GoJibiIoM 1a6opaTopHOM — CTOJIE  TTPOBOMIT
MCTIBITAHMS MOAEMM Besjexona. Koopauuaryio och X' OH Harpasui BAOJb
JTHHHOTO Kpasi CTOJIa, 3aBHCHMOCTH KOOPAHHATEL MOAe/ X(7) 1 pOIEHHOr0 UM
myTi S(f) OT BPEMEHH NpHBeAeHbl Ha rpaukax. OnuuIMTe Xapakrep ABHKEHHA
MOJIENM Be3eXona (CoBaMi MM CienaB pucyHok). Ompenennte, € Kako#
MaKCHMAJIBHOM CKOPOCTBIO JBHralics Beszexon? Ha xakoM paccTOAHUU APYr OT
Ipyra HAXOASTCS HAYATBHAS H KOHEUHAS TOUKH ero ABMKEHHs?

A x o
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Bo3moskHoe pemenne Le16pos @,

M3 rpadukoB BHIHO, YTO Ha MEPBOM ydacTKe (0 - 40 ¢) usmenenue
KOOPAMHATEI X DPaBHO MPOHAEHHOMY BE3NIEXOAOM MyTH. DTO O3HAYAET, YTO

ABIIKEHHE POUCXOMIIO B ATMHHOTO Kpast cTora. Ha BTopom yuactke (40 —

60 ¢), KoopamHaTa X He M3vieHsTAC, HO TYTh NPOAOIIKAI YBeIHUHBATECA. Takoe

BOSMOXHO, €C/H BE31EXOM ABUTANICS B HAMpPABJICHHUH, TIePIEHANKYIIPHOM ocH X,
Ha tpetsem yuactke (60 - 120 C) YMEHbIIEHHE KOODAMHATEI X COBINATO C
VM3MEHCHHEM MPOHIEHHOro MyTH, C/IEOBATENbHO, BE3NEX0f BHOBB ABMIACS
BIOb JUMHHOW CTOPOHBI CTONA, HO B HANPABIEHHH MPOTHBONONOKHOM
TIEpBOHAYATIBHOMY.

MaKCHMAaNbHYI0 CKOPOCTE Be3JeX0A MMel Ha BTOPOM ydacTke (cambrif
Sonbiolt yrioBoit KodGUUHEHT HakIoHa rpaguKa IyTH OT BpeMeHu). M3
rpahyKa HaXOLUM 3HAUYEHUE Vyare = 2,0 oM/C.

Ha BTopoM ywactke Besmexoa cMectuncs Ha 40 M B HampaBIeHHH
TNEPIEHANKYIIAPHOM och X. M3MeHeHHe KOOPAMHATEL X 3a BCE BPEMS IBWKEHHS

cocTaBmio 20 oM, OTKyma, mo Teopeme IIndaropa, MOKHO HAWTH paccTOsHIE

MEXy TOYKaMH cTapTa M (pHHHLIA. L =~/207 +40° ~45 cM.

Kpurepun ouenuanns
1. TIpaBHIIBHO ONMCAH XapaKTep ABMKEHUS BE3aeX0a 3 bamna
2. HalineHa MakcuManbHasi CKOPOCTh. 2 banna
3. OnpenienieHo CMeIIeHNe B HarpaBIIeHHH TEPIIEHNKYIAPHOM
ocu X' 2 Ganna
4. Tlpumenena Teopema ITndaropa /1st HAXOKAGHHMS PacCTOsHUSA 2 Hanna

5. JlaH YHMCII0BO# OTBET IS PACCTOSHHMS 1 6amn
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2. Ky6 ky6y posub
Ky6 M3 OZHOPOHONO MaTepuaia [1aBaeT, MOrpy3UBIINCE Ha rnybuny h B

sciakoets. Ha kakyto riyGuHy /B 9TOH ke JKHIKOCTH MOTPY3HTCH Ky0,
JMEIOIIHI BABOE GOIBLIYIO TIOTHOCTb 1 BABOE GOIbIIyIO MUIHY pebpa?

Bosmoxiuoe pelenue 3amsitnuH M.
3anmmem ycIoBHe MIaBaHus Kyba ¢ LTMHOM pebpa a, MMEIOLIero MIOTHOCTH P,
B OKHJKOCTH C MIOTHOCTBIO Pyt
pha’g=pa’g wi h=a(p/py,)-

Torna, 115t BToporo Ky6a

p.H(2a)' g=(2p)(2a) g wm  H=4a(p/p,).
W3 3THX ypaBHeHuit cienyer, uro:  H=4h.
Ho 5To He OKOHUATE BHBI OTBET. JIeN0 B TOM, UTO eClM H =4/ >2a, To GONBIIOH
Kyb yTOHeT. DTO HaKJIaAbIBAET Gostee HKECTKOE YCIIOBHE Ha MTaBaHHE MATEHBKOrO
kyba. Tak kak 4h>2a, To h<a/2. VIHpIMM clOBaMHM, MIyOGHHA MOTpYKEHHS
MaJleHBKOro Kyba He JOJDKHA MpeBBIINATh a/2. B MpOTHBHOM ciydae GONBIION

Kyb yTOHeT.

Kp“TEp)’ﬂ/l OUEeHNBAHUMS

o VcroBHe TITaBaHUs MAIeHBKOTO Ky6Ga 2 6amna
o Venosue nuaBauus 6osbIoro Ky6a 3 banna
o Tmy6una morpysxeHus Gonpuoro ky6a H = 4h 1 Gamn

o AHanM3 ycioBusl IIaBaHus Gobworo Ky6a
M OrpaHuyeHne a > 2h 4 banna
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3. Paznoe HarpeBanme

B nabopatopun TIPOBENH H3MepeHHs YAenbHoH

o %
TEIVIOEMKOCTH TISTH TBEPABIX Tel, HMelommx 3
ONHHAKOBYIO Maccy. Mamenenmit arperaTtHoro 5
COCTOSHUS BEIIECTBA B Tpolecce 3
3KC]’IEPHM8HT8 HE HpOKCXOﬂHﬂO. PCB)’HI:T&TLI
M3MepeHult Hanecnn Ha rpauK, no oxHoit ocy

KOTOpOI‘O OTKJIaJbIBaacy YyaenbHas TEIII0eMKOCTh ¢, a mo ﬂpyTOf/i KoJIHyecTBO

TETIOTEI O, No/IBeAERHOH K Tenam TIPH MX Harpesanum. K coxanennio, Maciitas
10 0CAM co BpeMeHem 6511 yrpayen. Onpenenure:

®  KakoMmy Teny 6EuT0 Nepenano Gombime seero TenoTs?

® Y KaKoro Tena usMeHenue TEMIIEPATYPbl OKA3aI0Ch CaMBIM 60T
KaKOTO CaMbIM ManeHbknum?

.

BIINM, 2 y

9

¥ KaKHX TeJl M3MEHEHNs TeMIepaTypEI OKA3ATHCH OZIMHAKOBBIMH?
Tpumeuanmue! TIpunmensts cBou nuHeliku ans HaHeceHus Ha rpauk Macwraba
Henb3st. TlonoGHbe pemmenms OyAyT OLleHeHI B HOJIb GALIOB.
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Tapacosa E.

Bosmoxioe pL‘Illl‘llHt’
Boibiiie BCEro TEMIOTh! GBI nepeano reiy 4.

Ero koopauHaTa no ocm Q camasi Gosbras.
Ecnn npu HarpeBaHHH TBEPAOTO Tejla K HEMY

NOABOAMTCS KOJAHYECTBO TEILIOTHI Q=mcAt, TO

€ro TeMMepaTypa MoBBlaeTes Ha Ar=Q/mec.
Ha koopauaTHOl MIOCKOCTH (c,Q) JUIA BCEX Tell, HMIOLUMX OAMHAKOBYIO

Maccy, TEMIEpaTypa KOTOPHIX MOBBICHIACH HA O/MHAKOBYIO BE/HMUMHY At,

COOTBETCTBYIOUIME TOUKH JIEKAT HA OAHOI MPAMO| npoxo/siLLel uepes Hauaio

KOOPAWHAT, TaK KaK H/s HHX OTHOLICHHC Q/(me) onHO M TO IKE. W3 artoro
CIIyeT, UTO H3MEHEeHHs TeMIepaTyphl Tei 2 i 3 onmHakoBbl. Yem Gosbuie Gb10
[OBBIIIEHNE TeMMepaTypsl, TeM Oosblue CTAIo OTHOLIEHHE Q/(me); a npamas,

MpoBeNEHHAK M3 HAUATA KOOPAMHAT, MOMAET MOX MEHBLIMM YIIOM. H3 storo

cne/IyeT, 4To GOMBLIE BCEro HArpeNiockh Te/o 5, a MeHbIIe BCero Tejo 1.

KpuTepiH oueHHBAHNST
o OrpezieseHo Teso, KOTOPOMY MepefaHo Gobiue TernIoTsl
(ecTb 060CHOBaHME) 1 Gamnn
o OTMeYeHo, YTO HAKJIOH MPAMON Ha rpaduKe CBA3aH ¢ U3MEHEHHEM
TeMIepaTypsl 3 Gamta
o HaiifeHo Te0 ¢ MaKCHMaJIbHBIM H3MEHEHHeM Temnepatypsl 2 Gaina
o HaiifieHo Tello ¢ MUHHMATBEHEIM H3MEHEHHEM TeMrlepaTypsl 2 Gamia

o HaiifeHs! Tena ¢ OAMHAKOBBIM U3MEHEHHEM TEMIEPATYPbI 2 banna
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4. Wapugey

[Vior

0 50 ’100 150 1200 [2s50 300 [350 Ta00
hoem |0 10 12,7 2t 153 70 19,0 10,5 [ 12,0

130] 140150 160

450 500 [ 550 600’

BO?.\IO)R]IO(‘ Pelenne

3amsthIn M,

To  Tabmuunpm JaHHBIM  [IOCTpOMM

rpaduk 3aBHcHMOCTH h(V). Uz rpaduka
CIICLYET, YTO JMHeHHpI} XapakTep 3Toif
3aBHCHMOCTH HAa4YMHAeTCH mocite obbema

400 ev®’, no0aBNsieMas  KuaKoCcTs

pacrnipenensercs mo BCEMY cedeHuro

0 200 400 600
cocyna paBHOMepHo. Ilo YLJI0BOMY

K03 dHuLMenTy HakiIoHa 3TOM HacTH rpaduka HaiiAEM momans cevenus cocysa:

I AVERO00 =50 cM2,
Ah 4

IlpoBeném skcTpanonsumio HHelHOro Y4acTka [0 HyNeBOro oObeMa
JI06aBICHHO# KUAKOCTH. B PE3YJIbTATE MOJYYMM 3HAYEHHE BBICOTEI KHYJIEBOTO)

YPOBHSI hig =4 cM. DTO T03BONISET HAHTH CyMMAapHBIH 06BbeM YeTBIpeX H 00BbeM

-, 3
OJZIHOTO IapHuKa. ¥, =Sh, /4 =50 cm?.




