Pemenusi K 3alaHUsIM MYHUIIUIIAJIBHOIO 3TAMA
Bcepocceniickoi 01MMIIMAABI HIKOJIBHUKOB 0 (pu3uke
2018-19 yueOHbIii roa
9 kaace

Pemienue ka:knoi 3agauM OlEeHUBAETCHA HeJabIM 4uciaoMm 6amnoB ot 0 go 10. XKiopu
Onummuaasl  OIEHUBACT 3aIllMCH, NPHUBEACHHBIC TOJBKO B YHCTOBHKE. YEpHOBUKH HE
MIPOBEPSIFOTCH.

He nomyckaercs cHsATHe OauioB 3a <«IIOXOM TIOYEPK», 3a pelIeHHue 3a7add
HEPAlMOHAIBHEIM CIOCOOOM, HE B O0OIEM BHJAE, WIU CIOCOOOM, HE COBMATAIONINM C
MPEIJI0KEHHBIM METOJIMYECKON KOMHUCCHUEH. IIpaBuibHBII 0TBET, NpPUBEIEHHbIH 0e€3
000CHOBAHMS WJIH MOJYYeHHbIN U3 HENMPABUJIbHBIX PACCYKIEHUI, He YYUTHIBAETCS.

[IpoBepka pabot ocymiectBisiercs XKropu OauMmIuanbl COrNIACHO CTAaHIAPTHON METOIUKE
OLICHUBAHUSI PEIICHUI:

bamb [TpaBmIIbHOCTH (OMIMOOYHOCTH) PEIICHUS

10 [TomrHOE BepHOE permeHne

8 Bepnoe pemenne. Mimerorcst HeOOIbIINE HEOYETHI, B LIEJIOM HE BIUSIONINE HA
perieHue.

5-6 Pemenwne B 11e110M BEpHOE, OTHAKO, COJEPIKUT CYIIECTBEHHBIC OMNOKH (HE
¢duznyeckue, a MATEeMaTUYECKUE).

5 HaiineHo perienue oHOTO U3 ABYX BO3MOXHBIX CIIyYacB.

2-3 EcTth monumanue Gpu3nku siBICHUS, HO HE HAWJEHO OJTHO U3 HEOOXOIUMBIX JIJIS

pEIIEeHNs] ypaBHEHUI, B PE3yIbTaTe MOJIy4€HHasl CUCTEMA yPAaBHEHUI HE MOJIHA
Y HEBO3MOKHO HAWTH peIICHHUE.

0-1 EcTb oTnenpHBIC ypaBHEHHS, OTHOCSIINECS K CYTH 33/1a49H TIPH OTCYTCTBUH
penreHus (WM Tpy OMMTUOOYHOM PEIICHUH).

0 Pemenue HeBepHOE, UM OTCYTCTBYET.

Bce mometku B paboTe yyacTHUKA YJICHBI JKIOPH JENAIOT TOJIBKO KPACHBIMU YE€PHUIIAMHU.
basibl 3a mpomMekyTOYHBIE BBIKJIAIKH CTAaBSITCS OKOJIO COOTBETCTBYIOIIUX MECT B pabote (310
MCKJIIOYAET MPOITYCK OTJENbHBIX TYHKTOB U3 KPUTEPUEB OLIEHOK). ITOroBas olieHKa 3a 3aaady
CTaBUTCS B KOHIIE pemieHus. KpoMe Toro, 4iieH KIopy 3aHOCUT €€ B TabJIuIly Ha IepBOi
CTpaHHIIe Pa0OTHI U CTABUT CBOIO MOJMHCH O] OLEHKOM.

B ciiyyae HeBepHOro penieHust He00X0IMMO HaXOIUTh M OTMEYaTh OINOKY, KOTOopas K
HEMY IIpUBEJa. ITO MO3BOJIUT TOYHEE OLIEHUTh IIPABUIIBHYIO YACTh PELIEHUS U COKOHOMMUT
BpEMsI B Cllydae anelyIsuu.



1. /NlBa aBTOMOOMJIS JBUXKYTCS

PaBHOYCKOPEHHO napasuieIbHbIMU 55 KMiane 2
Kypcamu. BTopoil mopaBHsICS ¢ IEPBBIM, IT’ ;’
KOT'/Ia UX CKOPOCTH ObLIM V2 = 55 KM/4ac . — -

V1 = 50 km/gac. OHU OPABHSIUCH BTOPOH ~~ ——— -

50 km/uac 70 kM/aac
pa3, Korjia CKOpoCThb I€pBOTr0 aBTOMOOUIIS

crana u; = 70 km/uyac. Haiiaure ckopocTh BTOPOro aBTOMOOMIIS B 3TOT MOMEHT
1 OTHOIIICHUE YCKOPEHUN aBTOMOOUJIEH.

Bozmooicnoe pewenue:

OpHOBpeMEHHbIE TepeMelleHus paBHbI(2 Oamia), 3HAYUT PaBHBI CpPETHUE
ckopocTtu. OTKyna: vi + U; = Vo + Uy (3 6amna)

Uz = Vi + U; — Vy = 65 xm/4ac. (2 6amna)

OTtHouieHue yckopeHuit a/a; = (U — vi)/(Uz — v2) = 2(3 G6amna) Aaé€T OTHOIICHHE
OpUpAIICHU CKOPOCTEH 3a paBHOE BpeMsi. MOXHO HMCXOIUTh U U3 (opMyIl
PABHOYCKOPEHHOTO JIBUKEHHS.

2. Buyrpm 1uaBaromeld  0aHKM  JISKUT  Taiika,
MPUBA3aHHAS K HEW TOHKOM HEBECOMOW HHTBIO.
O0bEM morpy)EHHOM B BoAy yacTu Oanku Vi = 388

mi. Korpa raiiky BeIHYnHM W3 OaHKH W OIYCTHJIA B (o1 \
BOJIY, TO OHAa TIOBHCIa HA HUTH, HE Kacasch IHA & o
BogoéMa. OOBEM OTPYKEHHON B BOJy YaCTH OaHKU

cran V, = 372 wmin. Ilocne oOpbiBa HUTH O0BEM
NOTrpyXEHHON B BOJY YacTh OaHKHM ymeHbIuiics 10 Vs = 220 mui. Bo ckoibko
pa3 IMIIOTHOCTh TaKK OOJIBIIE TUIOTHOCTH BOJIBI?

Bosmoorcnoe pewenue:

B nepBoMm 1 BTOpoM ciydasx 00bEM BRITECHEHHOM BOJIBI OJTMHAKOB, BE/Ib 110
3aKoHy Apxumesa e€ BeC paBeH CyMMapHOMY Becy Taiiku u 0anku. Ecou V
00bEM raiiku, To V + V, = V1, otkyna V = Vi — V3. Bo nepBom u TpeTbeM
ClIy4ae Macca BRITECHCHHOW BOJIbI OTJIMYAETCS Ha MacCy TaliKu, TO €CTh

pV =po (V1 —V3), 31€ch p - INIOTHOCTh Fafiku, a po — Bobl. OTKyAa Mmocie
nojictaHoBku p/po = (V1 — V3)/(V1 - V3) =10,5.

Bo3MokHO petienne n3 3amicy yCIIOBUM paBHOBECHS IS Kaxaoro ciydas (M —
Macca 6anku) pV + M =V po,

(p-po)V+M=V;po, M=V, po. OTKyna mosrygaercst TOT )K€ OTBET.

Kpurepuu onieHrBaHusl.

1) VcnoBus paBHOBECHS JJIS KaXIOTO Cirydasi — 6 6ayioB

2) Pemenue ypaBHeHui — 2 6ayia

3) HaxoskaeHue HCKOMOTO OTHOIIICHHS — 2 Oauia.




3. Bogaa maccoii m; = 500 r nepeoxnaxaeHa 10 Temneparypsl t; = -5 °C. B Hee
OIyCKAIOT KyCOK JIbIa Maccoii M, = 100 r mpu Temmneparype t, = -10 °C. Kakossl
OyAyT cocTaB | TeMIlepaTypa paBHOBECHOW cHCTeMbI? TermooOMeHOM ¢
OKpYJKalomel cpemoil mpeHeOpeub. YIenpHas TemIoeMKocTh Jbaa 2100
Jx/(xr- °C), Bomsl - 4200 Jx/(xr- °C), ynenbHas TenioTa miasiaeHus Jbaa 330
K JK/KT.

Bosmooicnoe pewenue:

CocTosiHrE BOJIBI TPH HOPMAJILHOM aTMOC(EpHOM JIaBJICHUH U TemmepaType 11 = -5
OC saBnseTcs TepMOAMHAMMYECKH HEYCTOMYMBEIM. BHECEHHE KpUCTAILUIA IbA B
TaKyl0  BOJy TPHUBOJAT K  TEPEXOIy CHCTEMbI B  COCTOSHUE
TEPMOJMHAMHYECKOTO PABHOBECHSI.

[Ipn Takom mepexoie BoJa JODKHA 3amep3aTh, BBIACHAS SHEPTUI0, a Jej
HarpeBathbcs. (3 0auia 3a pacCyKJICHHE).

CocTosiHEe paBHOBECHUSI MOKET YCTaHOBUTHCSL:

a) npu temmneparype t = 0 °C, ecnm Boma 3aMe3HET HE BCS, HO BBIAEIMBIIErOCS
KOJIMYECTBA TEIUIOTHI OyAeT MOCTaTOYHO, YTOOBl HArpeTh BHECCHHBIN B HEE
Kycok abaa ot -10 1o 0°C.

6) npu temneparype Hmke 0 °C, ecam Boma BCS 3aMEP3HET, HO BBIAEIMBILErOCS
Tema OyIeT HeJOCTaTOYHO I HarpeBaHus BHeceHHoro nbaa 1o 0 °C. ( 2 6amia
3a MPENOI0KEHUS )

[IpoBenem npeaBapuTeIbHBIC PACUETHI:

KonuuecTBo TEmIoTsl, HeoOxoauMoe s HarpeBanus ibaa ot -10 °C 1o 0 °C, paBro
Qy = c;my(t — ty) = 2,1 x/bx

KonmuecTBo TEmIoTsl, HeoOxoaumoe 11 Harpesanus Boasl ot -5 °C 1o 0 °C pasHo
Q, = c;my(t —t;) = 1,05 x/Ix

KonmuecTBO TETUIOTHI, KOTOPOE MOXKET BBIACIUTHCS TPU 3aMEp3aHUM BCEH BOIBI
Q3 = Amy; = 115 k/lx, 4yro HamMHOro Oomnbiie cymmbl Qq + Q,. Takum
o0pa3oMm, peain3yeTcs MpeanoiokeHue a). (2 0aia 3a MPoOBEPKY)

Haiimem komm4ecTBO 3amMep3IIieii BOJIBI X U3 YpaBHEHHUS TEIJIOBOTO OajaHca.

cemy(t—t) +c,my(t—t,) = Ax

Otkyna:
__ tlegmqtc,my) cgmqty ¢ ymapt;

X = 3 7 I 0,038 Kr (2 6aina)

Torpna, B utore:
Macca npna m, + x = 0,138 kr

Macca Bogbt m; — x = 0,462 Kr
(1 6amm).




4. Ksagpar caenan U3 IpOBOJIOKH C
OOJBIINM yIeTTEHBIM
COMNPOTHUBIICHUEM.

Ero conpoTtuBieHne Mexny
POTUBOIOJIOXKHBIMU yriiamu R.
KakuM oHO cTaHerT, eciii ceperHbl
MIPOTUBOIIOIOKHBIX CTOPOH
COCTMHHTH IMPOBOJIOM C TIPECHEOPEIKUMO MAITBIM COTIPOTUBIICHUEM ?

Bosmooicnoe pewenue:

1) Beipazum conpoTtuBiieHHe R depe3 conmpoTHBIICHHE CTOPOHBI KBajpara 1. JIBe
CTOPOHBI COEIMHEHBI MTOCJIEI0BATEIBHO, TIOATOMY UX CYMMapHOe
conpoTuBieHUs 2 r. CTOPOHBI K€ BBIIIE M HIKE TUATOHAIIN COCTUHEHBI
napasuiesibHO, a Toraa ooiiee conpotusieHue r. To ectb R =r (2 6anna).

2)Haiiném conpoTHBICHHS OT BEPIIKH JI0 TOUYEK COCTUHEHHUS POoBOooM. 1o
paBuITy mocienoBareabHoro coenuuenns s = 1,5 R, =0,5R; r3 =0,5R; 14
=1,5R (2 6amna).

3)Pa3 conpoTuBIICHHS ITPOBOJIa HYJIEBOES, TO HANIPSDKEHUE HA HEM HYJIEBOE, a TOTIa
HaIpsHKEHUS! Ha COTMPOTUBJICHUSX I'1 U '3, BBIXOASIIUX U3 BEPXHETO yria
oMHaKOBO (2 6amna). [logBoAMMBIN ke K YTy TOK paBEH CyMMeE TOKOB B ATHX
conpotuBieHusx (1 6amn). To ecTh OHM COEAMHEHBI MTapaIeTLHO, U 0011Iee
conpoTuBiie-HUe paBHO r1r3/(ry + r3) = 3R/8 (1 6amr). D10 Ke UMeeT MeCcTo
JUTSI COTIPOTHUBIICHHM T2 M T4 IPUCOSAMHEHHBIX K HIDKHEeMY yriay (1 6amn).

4)[TomyumBimecs: conpoTuBiieHus 10 3R/8 coeMHEHBI MOCIIE0BATEIBHO, U
HMCKOMOE COINPOTHUBIICHHE PABHO UX CYMMeE, TO ecTh X = 3R/4.(1 6amn).

5. V¥ taHkepa, nepeBO3sIIero

TOTUTMBO, 3aKOHYHJIOCH 1Y S— R
roproyee, KOrjaa Jio mopra s
octanoch L =100 km. UToObl 25 -
JIOTUTBITH 10 TTyHKTA
Ha3HAYeHMs, KarmuTad pemmn 2V
UCITIOJIB30BaTh TPY3 B
KauecTBe TormBa. Kakoe
HaWMEHBIIIee KOJTUIECTBO 10
TOTUTMBA TPUJIETCS
MOTPATUTh, YTOOBI 100paTHCS 5
710 TIOPTA TIO TIPSIMO¥A? : Q-
CKOpOCTh 3aBHCHUT OT 5 10 e 50
pacxoja torumBa Q Tak, Kak '
MOKa3aHO Ha PUCYHKE.

o

.




Bosmoorcnoe pewenue:

UToOBI CXeYh HANMEHBIIIEE KOJTMUECTBO HEPTH, TOOUPasCh A0 MOPTA, HATIO TPATHUTH
Ha KKl KWJIOMETP MYyTH MUHUMAJIbHO BO3MOXHOE KOJIMYECTBA TOIIMBA.

[IycTh TaHKEp MIET HEKOTOPOE BpeMsi At CO CKOPOCTBIO V, a COOTBETCTBYIOIIUN
JAHHOM CKOpPOCTH pacxo] paBeH (Q,,. Toraa 3a 3To Bpemsi OyJeT nmoTpaueHa Macca
tomBa: AM = Q,, - At.

[IpoiineHHoe paccTtosiHue 3a 3TO K€ BpeMsi paBHO Al = v - At. 3HauyuT, pacxon

TOTUTMBA B TIEpECUETE HA CAMHUITY TPOUICHHOTO MyTH [ OyIeT paBeH:
AM _ Q,-At _ Q,

‘uzAl_v-At_v

Takum 006pa3om, 4TOOBI
OIIPEIEITUTh 30 A
MHHUMAJIBHBIN PACXOJ,

HaJ0 HallTh U3 rpaguka 95
MUHHUMAJIEHOE

vV, KM/4

OTHOIIICHHUE % 20
UT0oO0BI pemmTh 3a1a4y
rpaduyecky, 15
IPEJICTAaBUM, UTO JISI
OIIPENEIICHHOTO 10

3HAYEHUS [Llg MBI
IIPOBEIIU TIPSMYIO,
BBIXO/ISIIYIO U3 Havasa
KOOpPJIUHAT U
IPOXOSIIYIO Uepes
TOYKY (Mo, 1) (cM.

o

O, /g
>

20

. . . Q
pI/IC.). Hecnoxno IOHATB, 9YTO B KAXXI0U TOYKC 3TOH NIIPAMOU COOTHOIICHUC —
v

paBHO Wo. [IprueM, yem MeHBIIIE Lo, TEM «Kpy4ue» UJAET Takas npsimasi. Toraa nis
pEIIeHMs 3a]]a4 HaM HaJI0 HAUTH CaMyI0 «KPYTYIO» MPAMYI0, KOTOpasi UMEET
001111e TOYKH C TpauKoM U3 yCIIOBHS.
W3 pucyHka BUIHO, YTO UCKOMAsI MPsIMasi UIET O KacaTelIbHOM K TpaduKy, Tak Kak
BCE OCTaJIbHBIC MPSMBIC, TIEPECeKaIMMe TpaduK U BBIXOAAIINE U3 HYJIS, HMCIOT
MEHBIIINI HAKJIOH (MpUMEp: HUXHAS JIUHUS Ha pUCyHKe). Temepp u3 rpaduka
HalJIeM pacxo/ TOIUIMBA HA €AMHUILY TPOUAEHHOTO IIyTH
u=0,43 t/xm
3HauuT, YTOOBI TOOPATHCS JI0 MOPTA, MPUACTCS TOTPATUTH
M=puL=43T1
DTy 3ajlayy TaKkKe MOXXHO PEHIMTh MOMCKOM Ha Tpaduke TOYKH, UMEIOIEH

Q
MHUHUMAJIbHOE 3HAYCHUE —.
v



