OmMnuana mKoJILHUKOB «JIoMOHOCOB)» MO pu3NKe.
OT0opouHbIii 3TAN
2023/2024 yueOHblii rog
3aganus nada 10 kiaacca

3anauva 1. (24 6au1a). Manpuuk Ha caHkax Maccoid M = 20 Kr ¢he3kaeT ¢ TOPKH C YIIIOM HaKJIOHA O
=45° k ropu3oHTY. [loBEpXHOCTH FrOPKH IJIABHO NEPEXOJUT HA TOPU3OHTAIIBHBIN YYaCTOK, 10 KOTOPOMY
CaHKU CKOJIB3AT emé S = 20 M 10 octaHoBKU. [Tocie 3Toro canku ¢ MajabuuKOM BTaCKHUBAIOT OOpaTHO B
ropky 3a BepEéBouky. Kakyio mpu 3TOM HaJI0 COBEPIIUTh MHUHUMAIbHYIO paboTy Amin, eciu
KO3 (ULMEHT TPEeHHUsl CAaHOK O CHEr KaK Ha HAKJIOHHOM, TaK M Ha TOPU30HTAIBHOM y4YacTKaxX paBeH
1 =0,2. YcKopeHne cBoOOIHOTO MajieHus IPHHATE paBHEIM § = 10 M/c2. OTBeT BBIpa3uTh B JIKOYISX,
OKPYIJIUB JI0 LENbIX JOJIEH.

Pewienue. 3axoH cCOXpaHEHHs M W3MEHEHHS SHEPTUM Ha dTalax CIyCKa 10 MECTa OCTaHOBKHU H
moIbéMa 00paTHO MOKHO 3amnucath Tak: Mgh + A =0 u 0 + Amin + Arp = mgh cooTBeTcTBeHHO. OTCIOA
MHUHHUMaJIbHast pabota paBHa Amin = 2mgh = —2A.,. C npyroii cTOpoHbl, paboTa CHIIbI TPEHHS B 000UX
ciy4asx paBHa A = —umgS — umghctgo.. Mcrionp3yst 3TH COOTHOLICHUS, PUXOAMM K PaBEHCTBY Amin(1

2umgS

— uctga) = 2umgsS u monmyvaem oTBeT 3amaun: A, = :
1-pctga

2umgs

Omeem: A, = .
1-pctga



3agaua 2. (23 6a/1a). Merammnueckuii xk€Emo0 amunoi | =1 mu
Maccod M =0,5 Kr noJBeUIEH ¢ MOMOILBIO JBYX HEPACTAKUMBIX
HuUTei o ManeM yriaom o = 107 pax k ropu3oHTy, Kak MOKa3aHo
Ha pucyHke. B cepenuny xkémoba mMOMENIarOT MaJCHbKUN IIAPHK
Maccoid M = 92 r u ormyckaror. Yepes kakoe BpeMs T IOcje Hayalia
NBUKEHMSI IIapHKa OJHA M3 HUTeil pazopsercs? W3BecTHO, 4TO
Ka)kJ1asi HUTh 10 OTACJIbBHOCTU MOKET BBIACPKATh IPy3 Maccoil He

m
e
M

6omnee 0,6M. YckopeHHe CBOOOIHOTO MaeH s IPUHATE paBHBIM ¢ = 10 M/c?. CUMTaTh, 4TO JUIS MAIIBIX
yIrIJIoB SinaL =~ o, a CoSa. = 1. OTBET NPeACTaBUTh B CEKYH1aX, OKPYTJIMB JI0 ACCATHIX TOJICH.

Pewenue. 3anumem g x€n006a ypaBHEHHE MOMEHTOB
OTHOCHUTEIIBHO OCH, IPOXOMAIIEH Yepe3 TOUKY KPEIUICHUS IIPABOU

HUTU ¢ y4éToM MajocTu yriaa o) T, -1 - mg(lz + d] - MgIE =0.

UToOBI HUTH pa3opBaliaCh HEOOXOIUMO, YTOOBI CHUJIa HATSHKEHUS 11
JOCTUTIJIa CBOETO MAaKCHUMAJIbHOTO 3HAYEHUS, KOTOPOE PaBHO

Z Z LA,
A= T
;mg Mg

T, =0,6Mg . Ucnonb3ys 00a paBeHCTBA MOIYYHUM, YTO 3TO IPOU30MIAET, KOrJa IAapUK CMECTUTCS BJIOJIb

0,2M —m

#€noba u3 ero EeHTpa Ha pacCcTosiHKE, paBHOE d = 5
m

. 2d
C yCKopeHHeM a = gSiNo. =~ go. U OH MPEOJIOJICET ITO PACCTOSHUE 33 BPEMSI T = / — =
a

-| . JIBr>keHue mapuka paBHOYCKOPEHHOE

BappupyeMslii mapamerp M MOXET IPpUHUMATh 3HauYeHue ot 56 10 92 1, ¢ marom 4 r.

Omeem:. 1=




3apauya 3. (15 O6anuoB). HeBecomas msrkas 000j04Yka a’pocTaTa MOXKET pPaCTATHBATHCA [0
MaKCHMaJdbHOro o0béMa 3amonneHus V = 1500 m>. Ha momepxmocTr 3eMin 0060J0YKYy a’dpocTaTa
3anoJHUIM BojgopoaoM npu aaieHu pi1 = 100 xIla u Temmneparype t1 = 17°C, npu sTom ee oObeM
cocTaBiiseT N = 8/9 yacTh OT MAaKCUMAJIbHOT'O 3HAUCHHSI. ADPOCTAT MOAHSJICS HAa HEKOTOPYIO BBICOTY h,
rne nasienue p2 = 79,4 xlla, morepss mpu 3ToMm AM = 7 kr ra3za. Ha kakyro BbICOTY MOJIHSUIICS adpOCTar,
€CITU TEMIT YMEHBIIICHUS TEMIIEPATyPhl COCTABIISET T = 6 Tpaj/kKM. Y HUBEpCcabHas ra30Bast OCTOSTHHAS
pasHa R = 8,31 JIx/(monb-K), a MonspHas macca Bogopoza [ =2-10°kr/Mons. OTBET mpuBeauTe B
KHJIOMETPaX U OKPYTJIUTE JI0 ACCATBIX JTOJICH.

. m N
Pewenue. CornacHo ypaBHenuto Kuamneiipona-Menneneesa: pnV = —RT, .Ilociie nmoxbéma
i

aspocrara Ha BbICOTY hu moTepu 4yactu raza Am, B 000JIOYKE a3pocTaTa ocTaéres BOLOPOA Maccoil
m-—Am nv V
( ) PVH _ PV

m — Am), I KOTOPOTO CIIPAaBEIJINBO YpaBHEHUE. P,V =
( ) p p yp P2 RT,  RT,

RT,. Torna

PV T

Otkyna mony4aeM KOHEYHYIO TEMIIEpaTypy rasza: I, = . I3mMenenue temmeparypsl ¢

Tl _TZ —
T

BBICOTOI paBHO: To—T1 = 7h. C y4érom 3TOro paBeHCTBa IMOJy4aeM OTBET 3aja4u: h=

1 T. pZVTﬂ’l

= - . AOcomoTHas temmneparypa T1= (1 + 273)K.
r(l nQVu—AmRﬂ] patypa T1= (i )

Orser: h=1 T - PV T,u :
T np,Vp — AmRT;



3anaua 4. (15 6angoB). 3apspkeHHas OycrHka Maccoit m = 500 MT BUCHUT Ha JIETKOW HEPACTSIKUMOM
auaiektpudeckod Hutd JumHOM | = 100 cMm, mpukperui€éHHOM K ropu3oHTalbHOM ocu. Kakyro
MUHHMAJIBHYIO CKOPOCTh Up HaJ0 COOOIIUTH OyCHHKE B FOPH3OHTAJILHOM HAIpPaBJICHUHU, YTOOBI OHA,
JBUTasiCh 10 OKPY>KHOCTH, COBEpLIMJIA IOJHBIA 000pOT BOKpYr 3Toi ocu? bycuHka umeer
pEeHeOPEKUMO Mallble pa3Mepsl U HecET 3apsan ( = —25 MxKur.
Cumnrarh, 4TO BCA CUCTEMA HAXOAUTCS B ONHOPOJHOM JIEKTPUYECKOM I10J1€ 3EMIIN C HANIPSKEHHOCTBIO
E =100 B/M, HarpaBieHHOM BEpTUKAIBLHO BHU3. Y CKOpEHHE CBOOOIHOTO MaICHUS IPUHSATH PABHBIM ( =
10 m/c?. OTBeT [PHUBEIUTE B CM/C, OKPYIJIMB J0 AECATBIX TOJICH.

Pewenue. Ha 3apsoxeHHYI0 OyCUHKY TOMUMO CHJIBI TSDKECTU U CHJIbl HATSDKEHUSI HUTH JICHCTBYET
BEPTUKAIBHO BBEpX cujia paBHas (JE co CTOPOHBI 3JIEKTPUUECKOro Mojs 3emMiid. JTa cujia Mo Mepe
moabEMA JI0 BEPXHEH TOUKH TPACKTOPHH COBEPIIACT HaJl OyCHHKOW TOJIOKUTEIBHYIO Pa0OTy paBHYIO —
20El. B cooTBeTCTBMHM ¢ 3aKOHOM COXPAHCHHS MEXAaHMYECKOW OSHEPIMH MOXHO 3aIlUCaTh:

2 2
mug

mv
—2qEl = +2mgl . MuHMManbHas HayajabHast CKOPOCTh OYCHHKH 00ecTIeUMBaEeT yCIOBUE, IPU

KOTOPOM B MOMCHT, KOT'Zld 6yCI/IHKa JOCTUTHET HaAUBEICIICH TOYKH CBOCH TPACKTOPUHU, HATSHKCHUC HUTU
Ha MIT'HOBCHUC 06pamaeTc;I B HOJIb. HeHTpOCTpeMI/ITGHLHoe YCKOPCHUC IIPU 5TOM obecreynBaeT CyMMa

TONBKO ABYX cuii: Mg u QE. VYpaBHeHue nBWKEHMSI A ITOM TOYKM OyAET BBIMISACTH Tak:
v2
mT:mg+qE. Bripaxkass kBazpar CKOpOCTH W3 BTOPOrO YpPaBHEHHUsI U IIOJACTaBISIA B IEPBOE,

TOJTyqaeM OTBET 3a/[auu: Uy =, (591 + 5q_EI .
m
Omsem: v, = /59| +5q—EI WM Uy =
m




3agaua 5. (23 6ausa). Ha oqHy u3 rpaHeil CTEKJISIHHOM MPU3MbI MaaeT
Jyd CBETa MOJ YIiIoM o K €€ moBepXHOCTH (cM. pucyHok). Ilokazarens
MpeOMJICHUsT MaTepuajiga mpu3Mbl N, a yron npu e€ BepmuHe 0 = 30°.
Onpenenutb, IpU KakoM MHHMMAJIbHOM 3HAYEHUH YyIia O MPOXOKICHHE
CBETa uepe3 MPU3MY HACKBO3b CTAHOBHUTCS] HEBO3MOKHBIM. OTBET BBIPA3UThH B
rpagycax, OKpYIJIUB JIO ECATHIX JTOJICH.

Pewenue: Jlyd cBera nepecTaHeT NPOXOAUTH YEpe3 MPHU3MY, €CIU
Ipy TaJeHuu Ha BTOpylo rpaHb npusmbl AC (cM. puc.) Oyner
HaOJII01aTHCS MTOJTHOE BHYTPEHHEE OTPAKECHHE, T.€. YIIIbI TAJICHUS Ha OTY
rpaHb NPEBBICAT 3HAUYEHHE, OnpeaenseMoe paBeHcTBOM: Siny = 1/n. Xox
JTy4yei dvepe3 MpU3My Il TaKOTO TMPEAETbHOrO yria HM300pakeH Ha
pucynke. Jlamee pans mepBOl TpaHW MPU3MBI 3alUIIEeM 3aKOH

A ]

sina
IPpCIIOMJICHUS CBCTA: — =n. Yroa [3 OIIPEACISACTCA U3 COOTHOIICHUA
sin g
1151 yTi10B TpeyroibHuka ABC: cymMMa BHYTPEHHHUX YIJIOB JaHHOTO TPEYrojbHUKA paBHa 0 + /2 + 3 +

(w/2 — y) = m. Orcioma B = y —6. IloacraBnsiss B B paBeHCTBO SiNaL = N-SINB U HCHONB3YsI
TPUTOHOMETPHYECKYIO (hOPMYJIy ISl CHHYCa Pa3HOCTH YIJIOB (3aMmeHsist B Hel sin y = 1/n) mosrydum:

sina. = nsin(y —0) = cos® —sinBvn? —1. Orcroma o= arcsin(cose —sindv/n? —1) :

Omeem: o.= arcsin(cose —sin0vn? —1).

KpacHbIM BbI/IeNIeH BapbUpyeMblii TapamMeTp B 3aaue.

Kpurepuii onieHUBaHMs:
[TonHpbIii Oamn IToyyeH BEpHBINM YUCIEHHBIN OTBET
0 6amnoB HeT BEpHOT0 YNCIEHHOIO OTBETA




OmMnuana mKoJILHUKOB «JIoMOHOCOB)» MO pu3NKe.
OT0opouHbIii 3TAN
2023/2024 yueOHblii rog
3agannsa nd 7-9 Kjaaccos

3apaua 1. (20 6angos). Jlen Mopo3 npuien K MIKOJIbHUKAM Ha MPa3JIHUK U MOMPOCUI UX U3MEPUTH
IUIOTHOCTh HOBOTOJHETO MOAApKa, MOKPHITOTO TOHKOM MOJapOYHOI YIaKOBKOW, M MOCIE U3MEPEHHI
OHa OKa3asach paBHOi p = 400 kr/m°. Jlenx Mopo3 mojickasan IKOJIbHUKAM, YTO OJaPOK COCTOHT U3
TpeX 4YacTell paBHOM MacChl, IUIOTHOCTH KOTOPBIX OTHOcATCS Kak 1:2:3. Haliogute mioTHOCTH
HauMEHBIICH 0 00BEMY YacTH HOBOTOJIHETO mojapka. CuuTaTh, YTO MYCTOT B HOBOT'OJHEM IMOAAPKE
HET, a 00BEM M Maccy MOIaPOYHON YIaKOBKH MaibIMU. OTBET JaTh B KI/M° U OKPYIJIUTB JI0 LENBIX.

Pemenne

IIm0THOCTH HOBOTOTHETO ImoJaapka paBHa:

3m

= 1
Vi+V,+ Vs (1)

p

rie m — macca oaHOW wactu mojapka, Vi, V,,V; — oObeMbl KaxaoW W3 TpeX dYacTedl mojapka

COOTBETCTBEHHO.
[moTHOCTH Ka) 0¥ 4acTH oJAapKa paBHbI COOTBETCTBEHHO:

P, P2 = 2p1,p3 = 3p1. (2)

OO0BbeMbl KaXJOH U3 4acTeil HOBOTOJIHETO rnogapka:

="y, ="y = 3
YUt e s
Hcnons3ys hopmynsl (1)-(3), momyunm:
— 18p1

11

Hckomast IIIOTHOCTH OyJIeT paBHa:

11p
p3=3p1=——~18@3)p



3anaua 2. (20 6as10oB). bykarika AeBSITh MUHYT ITOJI3ET BIOJIBb PsiMOii. CKOPOCTh OyKAIKHU 3a IIePBBIE
TPH MUHYTHI IBFJKEHUS cocTaBuia V; = 2 cm/c, 3a mepBbIe MIECTh MUHYT CPEIHSSI CKOPOCTh JIBHKCHUS
paBHa V, = 5 cM/c, a 3a AeBATh MUHYT CpefHss cKopocTh coctaBuia V3 = 8 cm/c. Haitnure cpenHioro
ckopocTh Oykamiku 3a mocieaaue S = 4000 cm mytu. OTBET 1aTh B CM/C U OKPYTIIUTB JIO COTHIX.

Pemenue

Haiinem paccrosinue, koTopoe npornoisia OyKamika 3a nepBble TPU MUHYTHI:
S1=Vit; =2-180 = 360 cwm.

Haiinem paccrostHre, KOTOpOE MPOTMOJI3Jia OyKalika 3a nepBbie MeCTh MUHYT:
S, =V,t, =5-360 = 1800 cm.

Haiinem paccrosinue, kKoTopoe nmpomnoizia OyKkaiika 3a AeBsITh MUHYT:

Sz = V3t3 = 8-540 = 4320 cwm.

Torna paccrosHue, TPOMACHHOE 3a YETBEPTYIO, MATYIO, HIECTYI0 MUHYTY, PABHO:
L, =5,—5; =1800 — 360 = 1440 cwm,

a paccTosiHUE, TPOUICHHOE 32 MOCJIEIHUE TP MUHYTHI:

Ly; =83 —5, =4320 — 1800 = 2520 cm.

Crout 3aME€TUTh, YTO 3HAUYCHUC BCIMYUHBI S, HpHBCI[GHHOfI B YCJIOBUH 3aaa4d, IOAYUHACTCA

HepaBeHCTBY S > (L2 + L3), uTo 1 ObLIO MOKa3aHO B BBIMIECTIPUBEICHHBIX pacuyeTax. M3 mocieanux S cm

l
MyTH cO CKOpocThio V; Oykamka mpomoiser paccrosaue [ = S — L, — L3, 3aTpaTuB Ha 3TO BpeMs o
1

OcraBieecs pacCToOAHNUEC OHA ITPOITOJIZCT 3a BPEMsL t3 - tl- CHG,I[OB&TCHLHO, HCKOMas CpCAHAA CKOPOCTh

paBHa:

. S 28
cp 1 - _
V_1 + (t3 — tl) S 3240

CTouT 3aMeTHTh, YTO JaHHas oOras (opmyia crpaBemmBa npu yciaosun S > (L2 + Ls), a 3HaueHus
V2 1 t2 3a1aHBI B YCIIOBUH 337a4H JIs1 TOTO, YTOOBI OBLIO 00ECTIEYeHO BHIIOJIHEHUE BBILICTIPHUBEIEHHOTO

yCIIOBUSL.



3anauva 3. (20 6as10B). TypuCT pemmi mpoBEpUTh HACKOJIBKO 3PPEKTHBHO MPOUCXOIUT HATPEB BOJIBI
B JIBYX ero kotenkax. O6a koTenka jerkue, Hebospuoro oobema (700 mit) mepBblil HE UMEET JIOHHOTO
TEII000OMEHHUKA, a BTOpoid mMeeT. B 00a xorenka Typucr 3amun mq = 500T Boasl M 3aKpbUI
KpBIILIKAMH YTOOBI YMEHBIIUTh 3aTpaThl SHEPTUU Ha ucnapeHue. Jljig HarpeBa 000X KOTETIKOB TYPUCT
WCIIOJIb30BaJl OJJHY U Ty K€ TOpesKy M OajsIOH C TOPIOYMM TYPUCTHUYECKHM ra3oM, IMEpBOHAYAIBHOMI
Maccel m, = 382,0 r. C noMoI11bt0 JaHHON CUCTEMBI HarpeBa TYPHUCT J0BEJ JO KUIICHHS BOly B IEPBOM
KOTeJKe, a 3aTeM Bo BTopoM. Ilocie 3aBepiieHus: HarpeBa MepBOro KOTENKa Macca OajuioHa ¢ ra3oM
crana m3 = 375,5 r., a mocne HarpeBa Broporo m, = 371 r. Haiitu, Ha ckonbko mpouenToB KITJ]
OIMCAaHHOM CHCTEMbI HArpeBaHUs ¢ MPUMEHEHUEM BTOPOIO KOTEJIKa OOJIbIle YeM MPH UCIOIb30BaHUU
MIEepBOro, €ClIM yJeNbHas TeIIoTa CropaHusi rasa, Haxojsuierocs B Oaione, q = 46,5 MJlx/kr,
ynenbHas TerioeMkocTs Boabl ¢ = 4200 JIx/(xr°C), HauvanpHas TemnepaTrypa Bouel t; = 20°C,
temneparypa kuneHuss t, = 100 °C, TemI0oeMKOCTbIO MeTajljla KOTEJIKOB M KpBIIIEK MOXHO
npereOpedb. OTBET MPUBECTH B MPOICHTAX C TOYHOCTHIO JIO IIEJIOTO YHCIIA.

Pemenue
KonngectBo TemioTsl, TpedyeMoe A1l HarpeBa BOJIbL:
Q= cmy(t; —t1), (1)
KoanuecTBo TEI0ThI, BEIACIAIOIEECS IPU COKUTaHUU ra3a Ul HarpeBa EpBOro KOTEJIKa:
Q2 = q(my —m3), (2)
a JUIi HarpeBa BTOPOIO KOTEJIKa:
Q3 = q(mz —my,).(3)
KII/I cucremsl HarpeBa MpU UCIIOIb30BAHUH ITIEPBOTO KOTEJIKA:
M = 0Q1/Q2 (4)
IIPU UCIIOJIB30BAaHUU BTOPOIO:
N2 = Q1/0Q3.(5)

Hckomoe kommdecTBO mporieHToB, Ha KoTopoe KIIl cucremsl HarpeBa 00bIlie BO BTOPOM ClIydae, 4emM
B ITIEPBOM:

p =1, -100% — 7, - 100%. (6)

[Toncrasnss B popmyiy (6) cootHomenus (1)—(5) nomyunm:

cm
p=Tl(tz—t1)< )-100%.

(m3 —my) B (my —mg3)



3anaua 4. (20 6a110B).

B CXEME, HpCHCTaBHeHHOfI Ha PpHUCYHKE, HAIPsSXKCHHEC Ha II0JrocCax

ucrounnka U, =11 B. Hailitu cwry ToOka, HpOTEKalOIIEro uepes
UJCANbHBIM aMIIEPMETP, €CJIM CONPOTUBIICHUS BCEX PE3UCTOPOB

0oMHaKoOBbI U paBHbl R = 2 OM. ConpoTHBIEHUEM IPOBOJOB MOKHO
peHeOpeyb.

O6o3naunm pe3uctopbl IUdpamu, cM. puc.a. Pesucropsr 7, 8, 9 mIyHTHpOBaHBI NPOBOJAMH,
CJIeIOBATEeNbHO, MOXKHO CUMTATh, YTO TOK U€pe3 HUX MPOTEKaTh HE OyAeT M UX MOXKHO YJAIHUTh W3
cxeMbl. B pesynpraTe momyuyuTcs cxema, mzoOpaxeHHas Ha puc.0. Pesuctopsl 2, 3, 4 coequHEeHBI
MOCIe0BaTENbHO, CIIEIOBATEILHO, X 00IIIee COMTPOTHUBIEHUE PABHO

R,_4, = 3R.
AHanoruuHo obI1ee COpoOTUBIEHUE PE3UCTOPOB 5, 6 paBHO
Rs¢ = 2R.

Pesuctopsr R,_4 1 R B CXeMe COCTMHEHBI TapaJlJIeIbHO, UX O0IIee CONMPOTHRIICHUE OYET paBHO:

_ Ry4-Rsg 6
Ry = o2t 2
Ry_4 + Rsq 5
0611166 COIIPOTUBJICHUC BCEU CXEMBI
11
R06LLI = Rl + R2—6 = ?R,

rae R, — conporusnenue pesucropa 1. Tok, nporekaromuii yepes Ry

L Yo _ 5Uq
' Rygy 11R

Hanpspokenne mexy Toukamu AB



5U, 6 6

U=l Ryg=7—-7 cR=—=Up"

11R 5 11
Hckomast cuiia ToKa, IPOTEKAIOIEro Yepe3 uicalbHblil aMIepMeTp, OyIeT paBHa

Uss 2,

I, = =—
27 R,., 11R




3agaua 5. (20 6aasoB). HarpeBaTenbHblid 3JIEMEHT M3TOTOBJEH M3 MPOBOJOKH C TeMIEpaTypHBIM
kodddurmentom conpotusnenns ¢ =1/225 K. Tlocne moaxmodenus HarpeBaTeNbHOTO dIEeMEHTa K
HMCTOYHUKY TOCTOSIHHOT'O HAIpsDKEHUsl OBLJIO 3aMEUYEHO, YTO BpPEMsl HarpeBa BOJbI B KAJIOPUMETPE OT
Temneparypbl T 1o TemnepaTrypsl [+AT oTiMuyaeTcst OT BpEMEHM HarpeBa oT Temiieparypsl [+AT no
temriepatypbl T+2AT Ha p = 4%. Onpenenuts TemreparypHblid HHTEpBaI AT (OKPYIIIUTh C TOYHOCTBIO
no npecsateix), ecmu T = 20°C. Cuurath, uro B auanasone temmnepatyp ot 0°C mo 100°C ynenbHOE
COIIPOTHBIICHUE POBOJIOKH HArPEBATEILHOTO 3JIEMEHTA JJMHEHHO 3aBUCHT OT Temrneparypsl. [lotepsmu
TEIUIOTHl U TEIIOEMKOCTBIO KaJOpUMETpa MOXHO npeHeOpeub. OTBeT nath B rpagaycax Llenbcus u
OKPYTJIUTh C TOYHOCTBIO /10 I€CATHIX.

Pemrenmne.

JIuHelHass 3aBUCHUMOCTD YACIBbHOTO COIPOTUBJIICHUA MCAU OT TEMIICpATyphbl, O3HA4YacT, YTO
COITPOTUBJICHUC R HarpeBaTcJIbHOT'O 3JICMCHTA MOXKET OBITH IpeaACTaBJICHO B BUIC:

R(T) = Ro[1 + a(T — To)], 1)

rae Ro — compoTHBIICHWE HArpeBaTENLHOTO 3JEMEHTAa NPH TeMmIeparype To, o — TeMIepaTypHBIH
KO2(DPUITUEHT CONMPOTUBIICHUS.

Ilycth 3a Bpemsi 7 TeMIlepaTypa BOIbI M3MEHWIACh OT |, 10 |,, TOrJa COrNAacHO 3aKOHY

COXPAHCHUA DHCPIUH U 3aKOHY I[)KOYJIH-.HCHLI& CIIpaBCJIMBO COOTHOLICHUC!

U2
Cm(T,-T,)= R_T : (2)

cp

rac C- yAeabHasA TCINIOEMKOCTb BOJbI, M — Macca BOOBI, U- Hanps>KCHUC NCTOYHUKA,

_R(T)+R(T,)
) .

:&a+%m+n». 3

3nech To cuntaem paBHbIM 0°C.

ITycts 7, - Bpems Harpesa Boabl oT T 1o T+AT, a 7, - Bpems Harpesa BoJsl oT T+AT mo T+2AT.

Tornaa cornacHo BeipaxeHusM (2) u (3) HaxoauM

rlch;rRo(l+g(2T +AT)), @)
U 2
z, =%(1+%(2T +3AT)). 5)

CornacHo yclIOBHIO 33J1a4l UMEEM



1+‘;‘(2T 1+ 3AT)

i

= =1+ (6)
2 1+02‘(2T ATy 100
N3 paBencts (6) Haxoaum
AT :(iﬂj—zr’ , @)
o 200—p

KpacHbIM BbIICIIEH BapbUPYEMBI ITApaMeTp B 3a1a4e.

Kpurepuii onieHuBaHus:

[TonnbIi Gann [TonydeH BepHbIH YUCIIEHHBIM OTBET

0 6asnoB HeT BepHOT0 YKCIEHHOIO OTBETA




