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o0pa3oBaTeJbHBIX Yupexaenui (2015 r.).
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3aoaua 1 (2 6anna). Cama Opocuil KaMEHb TOPU3OHTAIBHO C OTBECHOTO
oOpbIBa BBICOTOW H, KOTOpBI ymam Ha 3eMJII0 Ha PACCTOSHUM S OT OCHOBaHUS
oOpsiBa. OnpeennTh HauadbHYI0 CKOPOCTh KaMHs Vo.

Pewenue.
3anuuieM CUCTEeMY KHHEMAaTHYECKUX YPaBHEHHUIA:
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3aoaua 2 (3 6anna). Ha pucyHke MmoKa3aHa 4acTh Pa3BETBIACHHON LIEMHU C
H3BeCTHBIMU compoTuBlieHusIMUA Ri, Ry, Rs, R4, M3BecTHa MOIIHOCTH TEIMIOBBIX
notepb P; Ha compotuBienun R;. HaliTu MoImHOCTH TeIUIOBBIX mOTeph P4 Ha
COTNIPOTHUBJICHUH Rj.

Pewienue.
MoUIHOCTh TEIUIOBLIX NOTEPS P1Ha comporusiaenuu Ry paBna R;l%. Orcrona
HAXOJIUM TOK, TEKYIIHI uepe3 conpoTuiieHns Riu Ry

Ha xoHmax aByX mapasjieibHbIX BETBEW comnpoTuBiieHuil (BeTBb Ri+ Ry u

BETBb R3) 0MHAKOBasi pa3HOCTh MOTEHIIMAIOB, I MaJICHUE HAMIPSKECHUS:
|1(R1 + Rz) = |3R3 .

N3 nocnegHero ypaBHeHUs: HAXOJIUM TOK |3, TEKyIIHil Yepe3 CONPOTUBIICHHE

Raj:
ot BrRe [BRR
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N3 3akoHa coxpaHeHHs 3JeKTpuyeckoro 3apsga I, +1,=1,, HaiineM TOK g,

TEKYyLIUI Yepe3 COpOoTUBIICHHE Rya:
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MomHOCTh TEMIOBBIX OTeph P4Ha conportusnenun Rypasna Ryl?;. Beipaszum
ee uepe3 M3BECTHBIC BEJTMYHUHBI
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3aoaua 3 (3 6anna). Cmech BOABI M €€ HACBIIICHHOTO Iapa 3aHUMAcT
HEKOTOPHBIN 00beM mpu Temneparype 90° C. Ecnu cMech HarpeTb M30XOpHUUECKH, TO
BCA BOJA HcHapsercd mnpu yBenumdeHuu temneparypel Ha 10° C. Uemy paBHO
JIaBJICHUE HACBHIIIIEHHOTO BOASIHOTO Mapa npu 90° C, ecau B HAYaIbHOM COCTOSIHUU
Macca BoJibl cocTaBiisieT 29% ot macchl cmecu? OO6beMOM BOBI 110 CPABHEHHIO C
00BEMOM cMecH IIpeHeOpedb. ATMOC(EPHOE JABIEHHE Pary =10° ITa.

Pewenue.
Pemenue:

o Tex nop, moka cucrema siBisieTcs 1Byx(pa3Hou (JKUIKOCTh-TIap), nap
ABJIIETCSI HACBIIIEHHBIM. B MOMEHT 3aBeplieHHs NepexoAa >KHUJIKOCTH B THap
TemMImeparypa cMmecu paBHa t,, = t,,,tAt=100°C (wm  Txom=373K).
Cre10BaTeNbHO, JABJIEHHE HACKIILIEHHOTO mapa p, ~ latm = 10°T]a.

(ITpumeuanue. Temmneparypa kunenuss Bojasl paBHa 100°C mpu
atmoceproMm napienun 10132511a=760mm.pT.cT=1aTM — U3 UIKOJBHOIO
y4eOHHKA).

VYpaBuenue MeHnnaeneeBa-Knaneiipona s Ha4aJIbHOTO M KOHEYHOTO
COCTOSIHHS HACBIIIEHHOTO Mapa:

0,71m
p1V = TRTHatI
m
pZV = MRTKOH

rae m - macca cmecu, 0,71m — nHavanpHas Macca mapa. OTcroza:
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Omeem:. p; = P, * 0,7111‘: ~ 0,69.
3aoaua 4 (4 6anna). Ha ropusoHTanbHON omope HaxomuTcs Ky0. Ha Hem
yKperuieHsl ABa Onoka. Yepe3 Osoku mnepeOpoineHbl HUTH. K KOHIIaM HuUTel
NPUKPETJICHBl TPU TPy3a C W3BECTHBIMH MaccaMH, Kak MOKa3aHo Ha pucyHke. C
KaKOM TOPU3OHTAIbHOW cuioi F (M B KaKOM HampaBlIeHUU: CIIpaBa HaJIE€BO, WIIU
ClIeBa HaIlpaBO) HAJO JEHCTBOBATh Ha KyO, YTOOBI KyO MOKOWJICS MPU JBUKECHHUU
OTHOCHUTEJILHO HETO BbIIIEYKA3aHHBIX IPy30B?



Pewenue.
OOpaTtuM BHMMAaHHE HAa TO, YTO CyMMa BHEIIHHX CHJI, JCHCTBYIOIIMX Ha
cucteMy Tea (KyO0 W TpH Ipy3a) B BEPTUKAIBHOM HAIlpaBiICHUHM, PAaBHA HYIIIO.

BHeuHue cuiibl, JEMCTBYIONIME HA CUCTEMY TeJl B TOPU30HTAIILHOM HAIPABIICHUH,
BOOOIIIE OTCYTCTBYIOT. DTO O3HAYaeT, YTO T'OPU30HTaJbHAs KOOpJMHATa LIEHTpa
Macc CHUCTEMBI Te OyIeT OCTaBaThCs B MOKOE (€CIIM OH MEePBOHAYATBHO TTOKOUJICS),
Korja cucreMy Ten (Ky0 U Tpu rpysa) mpeAocTaBaT camoi cebe. B ToT MomeHT
BPEMEHH, KOTJIa TPY3bI MPUAYT B ABMKEHHUE, OOHAPYKUTCS CIIEAYIONIAs TCHICHIHUS:
JIEBBI Tpy3 HA4YHET JABUIaTbCS BBEPX, MPABBIA I'Py3 HAYHET IBUTAThCS BHU3,
CpPEIHHUW TIpy3 HA4yHET [IBJKEHHWE CJieBa Ha MpaBo (M3MEHAS MNpPH STOM
TOPU30HTAJIBHYI0 KOOPJAMHATY LEHTpa Macc CUCTEeMbl Ten). YToObl 3TOro He
CIy4usoch (4TtoObl HE OBUT HapyIIEH 3aKOH COXPaHEHHUS TOPU30HTAIBHOMN
COCTAaBJISIONIEH UMITYJIbCA CUCTEMBI T€N), KyO JOJIKEH HauaTh JBUKCHHUE CIIpaBa Ha
aeBo. TakuM 00pa3om, Mbl TOJKHBI IPUIIOKUTH BHEITHIOK TOPU30HTAIBHYIO CUITY
Fx kyOy (HampaBJIeHHYIO CJIEBa Ha MPaBO), YTOOBI KyO MOKOUJICS.

PaccunraTte 3Ty cmiy AoBONBHO mpocTo. PemmB nuHammdeckyro 3amady
JBUKEHUS TPEX TPYy30B OTHOCHUTENILHO HEMOABMKHOIO KyOa (Ky0a, HEOJBUKHOTO
OTHOCUTEIBHO TOPU30HTAIBLHOM MOCTABKU ), HAIEM JTUHEHHBIE YCKOPEHHUSI TPY30B
OTHOCHUTEJILHO Ky0a

BHyTpeHHHE CuIbl CUCTEMBI TE€N JEUCTBYIOT Ha CpEIHUM TIpPy3 B
rOPU30HTAIBHOM HalpaBlIEHUU (CIE€BAa HA MPABO) C pE3yJbTUpYIOLIEH cuiion O,

paBHOM

o-2n 3219

C Takoil e 10 BEIMYHMHE PE3yIbTUpYIomEel cunoii O BHYTPEHHHE CHUIIBI
CUCTEMBI TeJl IEUCTBYIOT B FTOPU30HTAJILHOM HANpaBJi€HUU (C IIpaBa Ha JEBO) Ha
KyO.
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ﬂeﬁCTBYIOHlym B TOPHU30HTAJIbHOM HaIIpaBJICHUHU CJICBA HA IIPABO.
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3aoaua 5 (5 6annos). Tox |, Texkymmii no kourypy ABCDA, oOpazoBaHHOMY
4yeThIpbMsl peOpamu KyOa (puc. a), co3/laeT B LIEHTpe KyOa MarHMUTHOE ToJie C
uHaykuuen Bo. HaliguTe BennunHy 1 HanpaBieHUE BEKTOPA MHYKIIUM MarHUTHOTO



nonisi B, co3naBaemoro B 1eHTpe KyOa TOKOM |, TEKyIIMM MO KOHTYpY M3 IIECTH
pebep ABCGHEA (puc. 6).
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Pewenue.

N3 coobpaxeHuii CUMMETPUHU U NpaBwiia OypaBYMKa CIEAYET, YTO BEKTOP
MAarHUTHOM WHAYKIUU E)OHOJ'IH, CO37aBa€MOI0 TOKOM, TEKYIIUM IO KOHTYpY
ABCDA, nanpaBieH BAOJIb OCH Y. 3aMe€TUM, YTO TOK |, TEKymUH MO KOHTYpPY
ABCGHEA, MOXHO TIpeICTaBUTh Kak CyMMY TPEX TOKOB |, TEKyIIIUX MO KOHTYpam
ABCDA, DCGHD u ADHEA (cwm. puc. 1). Kaxaprii u3 3TUX TOKOB CO37aéT B
neHtpe kyb6a O mome By, HampaBlieHHOE MEPHEHIUKYISIPHO TIJIOCKOCTH
COOTBETCTBYIOILIETO KOHTypa. Ha ocHoBaHuu MPHHLKIA  CYNEPIOSULMH, IS
MCKOMOI'0 BEKTOpa WHIYKIIUU B MOXHO 3ammcath: B = BABCDA + BDCGHD +
§ADHE a- Ilepexosst kK KoOOpAUHATHON (hOpME 3aMUCH, TTOTYUHM:

B = (0,B,,0) + (=Bo,0,0) + (0,0,By) = (—By, By, By)-
Takum 00pa3om, BEKTOP B HaIpaBiIeH B1OJb oTpe3ka OF B cropony TOUKH
F, a BenmnumHa BekTopa B paBHa |B| = /3B,.

Omeem: |§| =+/3B,



