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Barapeiiky MOXXHO ITpeICTABUTDH KaK UJeabHbIi HCTOYHUK TOKA, COSIMHEHHBII TIOC/IEI0BATETHLHO
¢ BHYTPEHHUM cCONpOTHUBJIeHHEeM. TOK KOPOTKOro 3aMmbikanus Oarapeiiku pasen [p=5 A. Ilpwm
moJIKJIIoUeHnn K Garapeiike conporusiennss R—=1 kOMm 1ok 4depes nenb pasen [=1 A. Haitnure

BHyTpPEHHEE COIPOTUBJIEHNE OaTapeiiku.
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Pemmenue

IIycts manpsizkerue 6artapeiiku Uy u BpyTpenuee conporusienne Ry. Torma mo 3akony Oma Tok

KOpOTKOFO 3aMbIKaHU A
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Sagaua 2

B «Cyclopaedia» (1728), o/iHOI U3 IEPBBIX B UCTOPHUH SHIMKJIONEN, IPUBEJIEH U€PTEXK CHCTEMBI
6JI10KOB, TIOKa3aHHBIM Ha pucyHKe 2. Eciim Bec rpysa P, a 6JI0OKHM HEBECOMBI, TO C KaKO# CHJION

HY2KHO TSIHYTh 3a KOHEIl TPOCa, YTOOBI OJIOKU YIAEPKUBAJIUCH B DABHOBECHH !

JT 1T

Pemenne

[IycTs cuta marsxenus tpoca 1. PaccmMorpum cucremy, COTOSILYIO U3 JABYX HIPKHUX OJIOKOB U
rpy3a. Ha a1y cucremy BBepx netictByer cuia 47 €O CTOPOHBI TPOCA, a BHU3 - CHJIA TAXKECTHU
P. YtobbI cucTeMa HAXOAUIACH B PABHOBECUU, STH CHJIbI JIOJ2KHBI KOMIIEHCHPOBATH JIPYT APYTa,

orkyzna Haxonum T = P/4.

B neitctBuTebHOCTH CcHIa HOJIXKHA OBITH HECKOJBLKO OOJIBINE, TaK KaK TPOC HE HMIEAHHO

BEpTHUKAJICH.

Sagaua 3

My pUYecKnii CTEKJISIHHBIN CTaKaH BBEPX HOAMU 3a HUTOYKY IOJBECHJIM K JUHAMOMETDPY U
BBITATMBAIOT U3 BOJBI (CM. puc. 3). Hafimure cuity F, n3MepsieMyto TMHAMOMETPOM, Kak (DyHKITHIO
BBICOTHI h JIOHBIIIKA CTaKaHa HaJI MMOBEPXHOCTHIO Bojbl. Macca mycroro crakana m, Bbicota H,
BMecTHMOCTB V', 10THOCTD cTekaa p. [locrpoiite rpaduk F(h) mast m=200 r, V=200 ma, H=10

em, p=2500 kr/m>.
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Peintenune

Paccmorpum oTesbHO Tpu ydyacTKa.

1. Crakan mosHOCTBIO TIOZ, BOmoOit, h < 0. Ha mero BrHU3 melictByer cumita Tsikectu Fp = mg,
a BBepx cwia F u cuna Apxumena Fa = ppgVe, rue pp - mwiornocts Bouel, a Vo = m/p -
00BbEM CTEeKJTa, 13 KOTOPOTO CIEJIaH CTAKaH. DTU TPU CUJIBI JOJPKHBI KOMIIEHCUPOBATH JIPYT APYyTa,

Fg = F 4+ Fa. Orcioma HAXOIUM:
F:mg< —pB):l.QH (5)
p

2. Crakan acTuaHO BBIHYT U3 Boubl, 0 < h < H. ArmocdepHoe naBieHue He BBITYCTUT BO-
JIy W3 CTaKaHa, U 9Ta BOJA CO3JACT BHYTPHU CTaKaHa JaBJIEHHE, MeHbImee arMocdeproro. Utobbr
IIPEO0/IOJIETh 9TO JABJIEHNE, IPUIETCS pa3BuBaTh Oosbinyio cury F. Haiitu F' mporre Bcero cie-
JyIomuM 00pa3oM. 3aMEHUM CTEKJIO CTaKaHa TeM YKe 0ObEMOM BOJbl. BHermHuit 00bEM cTakana
paBeH CyMMe BMECTUMOCTH CTakaHa n 00béma crekia, V + V. Korma moHbImko crakana mogHsaTo
Ha BBICOTY h, HAJT BOIOI BBICTyIIaeT 00bEM % (V+Vg). Urobbl yiep:KuBaTh €ro Bec, Hy?KHO IIPH-
KJIaJIbIBATh cuity Iy = pp g%(V + Vi). Teneps 3amenum Bogy B 06béme Vi Ha crekiio. [Ipu sTom
JI00ABUTCS CUJIA TSPKECTU CTEKJIA 38 BBIYeTOM cuiibl Apxumesa, Fo = mg ( - ”f) (anasornaHoO

upepymeMy cirydan). Obmas cuia, KOTOPYIO HY2KHO IIPUKJIAIBIBATE, paBHa cymMme Fy u Fy,

F:pBgZ(V+7Z)—I—mg( —p;) (6)

D10 JMHelHasl 3aBHCUMOCTb, KOTOpasi HaunHaercs: co 3HadeHusi 1.2 H npu h=0 u pacrér g0

sHaveHusd Fi.x = ppgV +mg=4 Hupu h = H.



3. Crakan TOJTHOCTBHIO BBIHYT w3 Bombl, h > H. Boja BhuimBaercs u3 crakaHa, u temnepb F

JIOJI?KHA KOMIEHCHPOBATDH TOJBKO CHJLY TSZKECTH CTAKAHA,
F=mg=2H (7)

O6benuHsist (GOPMYIIBI JJIsl BCEX TPEX YyUaCTKOB, MOJIydaeM IpaduK, [IPeICTABIEHHBIN HA PU-

CYHKe.

Sagaua 4

Ilocne Toro, Kax JiBa OJMHAKOBBIX METAJLIMYECKUX IIAPUKA IIPUBEJIU B COIIPUKOCHOBEHHUE U pa3-
HECJ/IM Ha IIPEeKHee PACCTOSHUE, CUJIA IJIEKTPOCTATUYECKOI0 B3aNMOJIEHICTBUAS MEXKy HUMU YBe-
JITUUJIACh 10 MOAYJ0 B k=25/24 paza. OJHOMMEHHBIMU UJIM DA3HOUMEHHBIMY OBLIM [IE€PBOHA-

JaJIbHbI€ 3apPsA/Ibl Ha HIapI/IKaX? Bo ckoubko pa3 OHU OTJIMYaJIUCh II0 MO,Hy.HIO?

Perntenne

[IycTs 3apsi ofHOrO IapuKa paBeH ¢, a BToporo aq. Torja cuia ux B3auMOJIEHCTBHUS PaBHA

_ Kq-aq

F —, (8)
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e 7 - paccTogHme MexIy sapanamu, a K = 10° H-m? /K2,
ITocte TOro, KaK MIAPHKI IPUBEIYT B KOHTAKT U PA3HECYT Ha IIPeKHee PACCTOSHIE, IX 3aP bl

cranyT passbl ¢(a + 1)/2,; a cuia B3auMoAeHCTBUS MeXK Ly [MIAPUKAMU CTAHET PABHA

K(gla+1)/2

F, = 2 (9)
OTHoIIeHNE TUX JIBYX CHUJI PABHO
F,  (a+1)?
== 10
F1 4a ( )

DTO0 OTHOILICHUE JOXKHO OBbITH paBHO 100 +k (ec/u mepBoHadYaIbHO 3aPaibl ObLIN OJHONMEHHDBL
)

6o —k (ecou 3aps/pl ObLIM PA3HOMMEHHDBL). B epBOM cjlydae HAXOIUM

(a41)°

” =k=a"-22k—1)a+1=0=a=2k—1+/(2k—1)2-1. (11)

IMocsie MOMCTAHOBKY YHCEIT TIOJIYIAIOTCSI IBa OTBETa, 2/3 1 3/2, KOTOphIe COOTBETCTBYIOT OJIHOMY



7 TOMY K€ OTHOIIIEeHUsI OOJIBIIErO 0 MOYJIIO 3apsijia K MeHbIlneMy. B ciaydae, ecim oTHOIIenne
CIJI PABHO —k, TIOJTyIaeM

(a+1)?

= k= a>+22k+1)a+1=0=a=—-2k+1)++/(2k+1)2 - 1. (12)

IMocsie mOACTAHOBKY 1HCeJ CHOBA MOJIyYAKOTCS (B SKBUBAJEHTHBIX OTBeTa, -6 1 -1/6.
Otger: 60 3apsi/bl OJJHOMMEHHBIE U OTJINIAIOTCS B 3/2 pa3a, Jubo pasHOMMEHHBIE, U OTJIH-

4JaroTcs [0 MOJYIIo B 6 pa3.

Samgada 5

IIpu kunsyeHnn MOJIOKA HA €r0 IOBEPXHOCTH 00pa3yeTcs HapOHENpPOHHUIaeMasl ILIEHKA, M3-3a
KOTOpPO# MOJIOKO U cOeraer. B kacTpiosie o0bémom 5 1 Kumsarar 2 s Mmosioka. [Ipenebperast Ter-
JIONOTEPSIMU, OIEHUTE BPEMs, 4Yepe3 KOTOpoe yOeKUT MOJIOKO, €CJId U3BECTHO, 4TO 3a 10 MuHyT
MoJioKO Harpesock ot 40°C o 100°C. Cunrtarh, 9T0 y MOJIOKA, KAK U Y BOJBI, IJIOTHOCTH MPU-
mepro 1000 kr/m? Temmoémkocts 4200 JTx/ (kr-°C), yaembHas TemToTa mapoobpazobanms 2,3-10°
JIx /KT, & neHa, B OCHOBHOM, COCTOUT U3 BOZAHOIO HAapa, IJIOTHOCTH KOTOPOIO IIPU aTMOCHEPHOM

nasyienun 0,6 Kr/m>.

Pemrenne

Momrnocts narpesaresst P = cop Vi (Te — T1) /to, Te ¢ - TENII0EMKOCTD MOJIOKa, pMp - €ro IJIOT-
HOCTB, V[ - 00BbEM, U OHO HATPEJIOCH OT TeMITePaTypshl 1] 110 TemiiepaTypsl 15 3a Bpemst ty. ITo0bI
MOJTOKO COexKaJto, JOIKEeH 00pa3oBaThest 00beéM menbl Vi — Vi, e Vi - 06béMm Kactproau. Torma
Mmacca nenbl Oyzer pasa (Vi — Vi) pp. Takas ke macca BOIBI IOJXKHA UCIAPUTHCS U3 MOJIOKA,
Ha aro norpebyercs sueprust QQ = (Vk — Vi )psL, rue L - yuesnbHas Teiuiota napoobpa3oBaHus

BOOBI. Takas 9HEPIrud BBIACJIUTCA HarpeBaTe/JIEM 3a BpeMd

Q to(VK — VM),OBL
P CpMVM (T2 - Tl) ( )




