Pemenus 3ana4y MeskpernoHaJbHOM 0JTUMIINA/IBI HIKOJIBLHUKOB HA 0a3e BeJOMCTBEHHbBIX
00pa3oBaTeJIbHbIX OPraHu3anMni
B 2019-2020 y4yedHOM roay
9 kiace

Ounblii Typ. Bapuanr 1.

3aoaua 1. (15 6annos). [Ia mapa maccamu M u m (M>M), UMEONUX OAMHAKOBBIC
00BEMBI, CBSI3a]IM HEBECOMOW M HEPACTSHKUMOW HUTHIO M OIYCTHIM B COCYJ C KHUIKOCTBIO.
«Jlerkuii» map BCILTBLT TaK, YTO B )KUAKOCTH OCTAJIACh JIMIIb €0 1-1 4acTh. « TspKelnbliy map, He
KacasiCh JIHA, «IIOBHUC)» Ha BEPTHKAIBHO OPHEHTUPOBAHHON HUTH. HaliTu cuiny HaTshHKeHUst HUTH F,
CYHMTAs], YTO IUIOTHOCTH JKUIKOCTH HEU3MEHHA OT MMOBEPXHOCTHU KHUKOCTH JIO THA COCY/Ia.

Pemenne:

3anuiem YCJ10BUs YCTAaHOBHUBUICTOCA PABHOBECHUA IAPOB B JKUAKOCTH!
mg + F = poVen.
Mg = F + poVQ.

/i€ Po— IJIOTHOCTD KUJKOCTH, HAIUTOU B cOCYy[l; V — 00BEMBI 1I1apoB.
[Ipeobpa3yeM HamMcaHHbIC YPaBHEHUS K BUAY:
mg + F = poVgn.
Mg - F = poVg.
[TomenuB BepxHee ypaBHEHHE HA HUXKHEE (yOUpast, IPU 3TOM, HEU3BECTHYIO BEJTHUHHY Po),
U TIPOBEIs MPOCTHIE MpeoOpa3zoBaHus, MOTYYUM OTBET

F = 9 -
OtBer: F = T (Mn —m)

3aoaua 2. (15 6annoce). B 3akpbiITOoM Cc 000MX KOHIOB TEIIOM30JIMPOBAHHOM
TOPU30HTAJIBHO PACHOJOXKEHHOM IWIMHAPE €CThb TOHKHUH TEIUIONPOBOJSAIIUN HEBECOMBIN
MOPIIIEeHb, ACISAIMN [UJIMH]P HA JIBE YacTH, U MOTYIIUN NBUTAThCs 0e3 TpeHus. B onHoM yactu
WIMHAPA HAaXOIUTCS MOJIEKYISpHBIA BOJOpPOJ Macchl My = 3 r. B apyroi yactu nuiauspa
HAXOJUTCSI MOJIEKYJISIPHBIN KHCIOpPOA Macchl My = 16 r. Haiitn oTHOmEHue oO6vemMoB 1 (1 =
V/Vy), 3aHUMaeMbIX razaMu. MONIeKyIsIpHbIE MacChl Ta30B: [z = 2 I/MOJIb, ik = 32 I/MOJIb.

Pemenne:

3anuiieM ypaBHEHHE COCTOSHUS Ka)KJ0ro Ta3a B CBOEH 4acTH LIMIMHIPA.

mB
PV, = V,RT =~ RT.

mK
PV, = v.RT = — RT.
i
HO)ICJ'II/IB IMOYWICHHO IICPBOC YpaBHCHHME HA BTOPOC, IMOIY4YUM, YTO HCKOMOC HaMH

OTHOIICHUEC OMMPECACIIACTCA OTHOICHUCM YHCJIa MOJIEN JAHHBIX T'a30B.
Yo _ Vo _ M b

OmBeT: N =—=—= =3
VK VK l’l'B mK

3aoaua 3. (15 6annoe). Kaxoe xonuuectBo TermaoThl Q Hy:KHO cooOmmTs M = 2.0 KT 114,
B3aToro npu temmeparypet’y = -10°C, uro6s1 nex pacmmasuts (%, = 0°C), a momydennyro Bomy
HarpeTb 10 KHUIEHUSA (tOHp = 1000C) U BbINApuTh? YJeiabHas TEIUIOEMKOCTh JIbja
¢ = 2,10 108 Jx/(kr K). YnenpHast TeruioeMKoOCcTh BOJBI ¢z = 4,19 108 Jx/(xr K). Ynenbaas
TemnoTa IaBleHus nbaa Ax = 3,35 10°Jx/kr. YienbHas TemaoTa NapooOpa3oBaHMs BOJbI
rs = 22,60 105I[>1</Kr.



Pemenue:
3aKOH COXPAHEHHS YHEPIUH [T KOHKPETHOI 3a1a4H 3aIHIIeM B CIIEyIOIIEM BHIE
Q = c;m(Tyy — T) + Aam + c;m(Typ — Tyn) + 1

IepBoe clraraeMoe B TIPaBOii YaCTH — TEILIO, HEOOXOAMMOE JUIS HATPEBAHHS JIbJA OT €ro
HaanBHOﬁ TeMHepaTprI 0 TeMHepaTypr €ro IJiaBJICHUS.

Bropoe ciaraeMoe B IIPaBOi YacTH — TEIUIO, HEOOXOMMMOE JUIsl IUIABICHHS JbAa M
IIPEBPAIICHHS €r0 B BOLY.

Tperbe craraemMoe B PaBOil 4aCTH — TEIIO, HEOOXOMMMOE [Tl HATPEBAHHMS BOMbI OT e
HAYAILHOU TEMIIEPATYPHI 10 TEMIIEPATYPHI €€ KUTICHHUS.

YerBepToe ci1araeMoe B IpaBoil YacTH — TEIUI0, HEOOXOIMMOE IS BHITAPUBAHMS BOJBI 1
IIPEBPAILICHNS €€ B Iap.

[ToACTABIISAS YNCIICHHBIE JAHHBIC, TONYYHM YHCIICHHBINA OTBET

Otser:Q = c,m(Ty, — Ty) + L,m + cym(Typ — Tyn) + 5em = 6 MIk.

3aoaua 4. (25 6annos). Ha ropuzoHTaIBHOMN
MOBEPXHOCTU CTOJNa MOKoMUTcs Jocka Maccel M. Ha
TOPU30HTAJIBHOM BEPXHEH NMOBEPXHOCTU ITOU JOCKHU m L
NOKOUTCST Jipyras nocka maccel M. Kosddunment
TPEHMsI CKOJIBKECHMSI MEXKIY JOCKaMHM paBeH L.
Koo duumeHT TpeHHsT CKOIBKEHUS MEXKIY HUKHEU
JIOCKOW M cTosioM paBeH Hymo. K BepxHell nocke
IPWIOKUIN TOpU30HTaNbHYI0 crily F (cM. puc). Hailtu yckopeHus ax u as HUOKHEW U BepXHEl
JIOCOK U CHITY TpeHUs Frp., BOZHUKAIOIIYIO MEXY TOCKaMHU.

Pemenue:

Ty

[Ipoananusupyem Bce BO3MOKHBIE CITy4au.
1. TlpunoxxeHHas K BepxHel nocke cuia pasHa Hymwo (F=0). Torna:
a, =a, =0.
Cuna tpeHus (cuia TpeHUs MOKOs) TOKE paBHA HYITIO
(Frp. = Frp.nox. = O)
2. TlpunoxeHHas K BepxHeH Jocke cuia He paBHa Hymo (F#0) u Tena ABIXYTCS Kak
€MHOE 1IEII0E.

B stom CJIydac YCKOPCHUA TCJI JICTKO BBIYHUCIAKOTCA U PABHBI:
F

M+m
TToCKOJBKY HYDKHSIS JTIOCKA JIBFDKETCS ¢ TOIBKO YTO HalICHHBIM YCKOPEHHUEM 8y OJTaroiapst JIUIIb

ay = Qg

CHJIe TPEHHS (CHITEe TPEHHS TIOKOSI, T.K. JIOCKH HE JBFKYTCS JIPYT OTHOCUTENBHO JIPYTa), HAXOIMM:
_ _MF
F;‘p. = F;‘p.nox. T maM
O,Z[HaKO, BCJIMYMHA CWJIbI TPCHUSA TIOKOSA BCCTAA OIpaHUYCHA CBEPXY BEIIMUMHOMN CHIIBI
TPCHUS CKOJIbXKCHUA:
Erp.noxc. = FI‘p.CK.
HOZ[CTaBHHeM B IMOCJICAHCC HCPABCHCTBO BbIPAKCHUA 1JIs1 COOTBETCTBYIOIIUX CHJI, Haf/'I,HCM

npelenbHyo cuity F, mpu KOTOpOi JOCKH €1e MOT'YT ABUTaThCs KaK €IMHOE LEI0E:
MF

—_ <
m+m =9

HIIN



F S% (M + m) =mg/,t(1+%).
Ecnu BHemnss cuna F OymeT ylnoBIeTBOPATS HEPABEHCTBY

F >mgu (1 +%),

JIOCKU OYJyT IBUTAThCS HE KaK €IMHOE 11es10€ (0JIHa OTHOCUTEIIBHO APYToi).
3. [TpunokeHHas K BEpXHEH 1ocke cuia He paBHa Hyito (F#0) Ho Tena ABMXKyTCS HE
KaK enHoe 1enoe. Hanwiem ypaBHEHHS JBHXKEHUS TSI K&KIOH U3 TIOCOK:
mag = F— mgu,
Ma, = mgu,
rae Frp . = MU, — CUIa TPEHUSI CKOJIBKCHUS.

3anuiieM peleHus 3TUX YpaBHEHUM:

@ = mgu
F ) M
— mgu
a, =—,F > mgyp.
m
HepaBenctBo F > mgu — 5310 TpeOoBaHMEe TOro, 4TOOBl BEJIWYMHA a, ObLIa

HCOTpULAaTCIbHA.
He TPYAHO [O0Ka3aTb, 4YTO HEPABCHCTBO F = mgy 3aB€IOMO BbIIIOJIHUMO, T.K.

BBIIIOJIHSIETCS] HEPABEHCTBO F' > mgu (1 + %)

OtBeT:

1. ay =ay; =0, Fy = Fpnox = 0, ecu F=0. Jlocku TOKOATCS APYT OTHOCUTEHLHO

Apyra 1 OTHOCHUTCIIBHO CTOJIA.

F — _ m
2. Ay = g = —. FEp = Epnox = — v ec 0<F <mgu (1 + E)' Hocku
TIOKOSITCS IPYT OTHOCUTENIBHO JIPYTa, HO KaK €IUHOE 11e7I0€ JIBHIKYTCSI OTHOCHUTEILHO CTOJA.
_mgu  _ F-mgu _ m
3. Ay === Ay = ———) Epec = mgu, ecmu F > mgu (1 + E)' Jlocku ABMKYTCS

U OTHOCUTEIILHO APYT Ipyra , U OTHOCUTENIBHO CTOJIA.

3aoaua 5. (30 oannoe). KIIJ| nukna (1+—2+—3—1), 5
COCTOSIILIETO U3 TIpolecca C JIMHEHHOW 3aBUCUMOCTBIO JaBIICHUS 1
ot oowema (1+2), anuabatel (2+—3) u u3otrepmsl (3+—1) paBeH
ni. KM uwmkna (1+-3+—4+—1), cocTosmero u3 HU30TEPMbI
(1—3), uzobapsl (3+—4) u aguabatel (4+—1) paBeH 12 Uemy

paBen KII/I n uukna (1+-2+—3+—4+—1)? PabounmM BemecTBOM 4 3
TETJIOBOW MAalIMHBI SABIISETCS MIACaTbHBIA Ta3. L{UKiIbl moka3aHel -
Ha PUCYHKE.
Pemenune:
KI1J] rukna (1+—2+—3+1) 1o onpeieIeHuio paBeH 1), = Q1,2Q— Q3,1.
1.2
KIIJT muxna (1+—3—4—1) 110 onpe/esieHuio paBet 7, = %
1.3
3nech v manee Q; j = Qj; = 0.
KII/] uckomoro mukina (1+—2+—3+4) 1o onpeneneHuio paBed 1 = Qlf; ~ Q34
1.2

[TpeoOpaszyem mociieHee BRIPAKEHHE K OTBETY



Q12— Q34 Q12—0Q31 , Q31— 034 Q31— 034 Q31— 034
= d — = . d d — = _— — + — 4+ === =,
n Q12 Q12 + Q1Q.2 in + QQ1.2 0 MT 72 = M2 Q1.2
1,3 3,4 3,1 3,4
= Nptn— + =
Q1.3 Q1.2
1 1
=N+t (Q1,3 - Q3,4) <_ - _> =
Q1.2 Q1.3

13~ Q12

=N+t (Q1,3 - Q3,4) QQ13Q12

Q12— 031 Q13— Q34
=Mn1+MN2—Mn2.
Q12 Q13

=Mn1tnN—

OtBer: 1 = N1 + 12 — N1M;.



