Ommmnunana «JIOMOHOCOB» no MexaHnke 1 MaTeMaTH4eCKOMY MojeupoBanmio — 2022/2023
7 — 9 kaacenl
Kpurtepuu oneHox 3agayu:
Kaxxnas 3anaua ouenuBaercs B 20 6amioB. Onenka 20 0amioB CTaBUTCS 3a IPaBUIbHOE U
MOJTHOE PEIICHUE 3a/1a41 U MPaBUIILHBIA OTBET.
3a pelieHue ¢ pa3InyHbIMU HeloueTaMu (HEI0CTaTKU 0OOCHOBAaHMSI, HETOUHOCTH U T. [1.)
craButcs 15 OanioB. B HEKOTOPHIX 3aauaxX CTABHIIUCH Takoke oleHKH S 1 10 6ayuioB 3a yacTuyHOE

IIPOJIBM>KEHUE B PEILICHUH.

Pemenns 3ana4y Bapuanta aius 7 — 9 KiaccoB

3agaua 1. /[Ba nepeBsHHBIX KyOHKa UMEIOT paBHBIC pa3Mephl, HO CAENaHbl U3 Pa3HBIX MOPOJ JACpeBa.
Jlyst Toro, uToOBI EPBBINA KyOUK, IIIOTHOCTh KOTOPOTo cocTaBiisieT 70% OT MIOTHOCTH BOBI,
MOJIHOCTHIO TIOTPY3UTh B BOJIY, HEOOXOIMMO MPUIIOKHUTH CHITY B JIBa pa3a MEHBIIIYIO, YeM Ta CHIIA,
KOTOPYIO HAJIO MPUJIOKHUTH KO BTOPOMY KYOHKY, 4TOOBI OH ITOJTHOCTBIO TIOTPY3HJICS B Boay. Ha
CKOJIBKO TTPOIIEHTOB INIOTHOCTH BTOPOT'0 KYOHKa MEHBIIIE TIIOTHOCTH BOJIBI?

Pemenue. 3anuiem ycioBre paBHOBECHS MTEPBOT0 KyOHKa MO BOJIOM:

Fy=F +pVg=pVg =F+pVg=(po—p)Vg = Fy.
AHanoruuso s Broporo Kyouka: (pg — p,)Vg = F,.
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Ortser: Ha 60%.

3agaua 2. ['aBpuiia yacTo €3/1MJ1 B ILIKOJIy HA BEJIOCUIIE/IE, IOTOMY YTO PACCTOsHUE ObLIIO HeMasnoe — 3
KM — IEMIKOM UATH J1oaro. OHaX bl OH BbleXal B HIKOJY, 3a0bIB JoMa nopTdens. [lana uepes
KaKoe-TO BpeMs 3aMeTWJI OpTQeb, Cel Ha MOIE U, BbleXaB Ha 6 MUHYT IO3XKE ChIHA, JOTHAII
€ro 10 JOpOre B IIKOJY, IIOCIIE YEro TYT e pa3BepHYyJICs U noexan nomoi. Okasanoch, 4To namna
BEPHYJICS JOMOM B TOT K€ MOMEHT BpEMEHH, B KOTOpbIil ["aBpuina qobpasics o mkossl. Ha kakom
paccTosiHUU OT JoMa Iamna JIorHain ['aBpuity, eciu ero CKkopocTh Ha Morezie 0bu1a paBHa 20 km/4?

Pemenne. YcioBue 3aa41 MOKHO BBIPa3UTh CUCTEMOU ypaBHeHHi (S — uckomoe paccrosiHue, V —

CKOPOCTb BEJIOCHIIEIa,  — MPOMEKYTOK BPEMEHH, 3a KOTOpbIN ['aBpuIIa ycmen npoexars myTh S):
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Hckmouas S, mpuaeM K CUCTeME JIByX YpaBHEHUM:
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OTtBert: 2 kM.

3agaua 3. XOKKEUCT clerKa yIapui o Jie)Kalleld HelmoIBUKHO Ha JIby aiide v mpuaan ei
HEKOTOPYI0 FOPU30HTAIBHYI0 CKOPOCTb, B Pe3ysbTaTe 1Iaiida nepeMecTiiiach Ha 6 M 1
ocraHoBuiack. Ilocie 3Toro maiibe Obla MpuaHa Jpyras TOpU30HTaIbHAs CKOPOCTD,
neprneHuKyspHas nepoi. I1yTe 10 ocranoBku coctaBun 8 M. Hakoner, maiibe Obuta npuiaHa
CKOPOCTb, paBHAsI F€OMETPUYECKON CyMME BEKTOPOB IEPBBIX JIBYX CKOpocTed. Halinure nnuny

ITyTH J0 TOJIHOW OCTAaHOBKH IIAHOBI TTOCJIE TPETHETO yaapa.

my? V2
Pemenue. I1o 3akoHy coxpaHeHMs SHEPTUU - = kmgs, S = T Torma

%% _ V2 _ Vi VE+VE

g =Y ¢ Y ¢ Y _
1 2kg’ =2 2kg’ 73 2kg 2kg

OTtBer: 14 M.

3anaua 4. Ha nepeBe BUCUT CKBOPEUHHK B (hopme mapasuienenurena co croponamu 20 cm, 15 cm u 15
cm. Ilocre oTrenenu 1 3aMOPO3KOB Ha HEM CO BCEX CTOPOH Hapoc ciioii apaa. Touku Ha
MTOBEPXHOCTH JIbJIa OTCTOSIT OT MOBEPXHOCTH CKBOpPEUHUKA Ha pacctosiHue 4 cM. Ha ckonbpko
KUJIOTPaMMOB BbIpOcia Macca ckBopeunuka? [IpuBennTe kak TOUHBIN OTBET, TaK U OTBET C
TOYHOCTBIO 10 AecAThIX. [Ipu pemennn Bam MoryT (HO He 00513aTeIbHO) MOHAA0OUTHCS KaKUue-TO
3 CIeIyIOMUX JAHHBIX: IIOTHOCTD JIbJa CYUTaTh paBHoil 0,9 r/cm®; Macca ckBopua 80 T; 00beM
ummeapa V, = TR?H (R — pamuyc ocHoBanus, H — BeIcOTa uIMHApPa); 00beM mapa V, = %nR3
(R — pamuyc miapa).

Pemenne. O6pa3oBaBIIMiics HAPOCT COCTOUT U3 HIECTH MapAIJIENEUIEOB (KaX bl HMeeT
OCHOBaHHE, COBIIAJIAIOIIEe C OJTHOM U3 CTEHOK CKBOPEYHHKA, U BBICOTY 4 cM), 12 ueTBepTeit
HWIHHAPOB (KaXKIBIN IIIMHIP UMEET OCh, PaBHYIO peOpy UCXOAHOTO Napasuiefenunena, 1
paauyc 4 cM) 1 8 MIAPOBBIX CEKTOPOB, KOTOPHIE B CYMME COCTAaBIISIOT AP PATUyCcoOM 4 CM.

CymMapHbIii 06beM 3T0ro Hapocrta paseH (20 - 15+ 2015+ 15-15) - 2- 4 +m - 42 -

(20 + 15 + 15) +§n .43 = 6600 + 8007 + 2536” = 19800;2656” oM,



Torma macca HapocTa paBHa M . 19—0 = 5940+ 796,8r r = 5,94 + 0,7968n xr. Tak Kak
3,14 < m < 3,15, 10 3T0 YKCHO ASKUT B MpoMexkyTKe oT 8,441952 no 8,44992. 3nauwur,
OKpYTJIEHHOE 3Hau€Hue paBHO §,4 KT.

OTBer: a) 5,94 + 0,7968m; 0) 8,4 xr.

Kpumepuu oyenku: 20 6a1J10B: IPaBUIHHOE PEIICHUE U MPABUIIbHBINA OTBET;

OxpyriieHre MOYKHO IPOBOIUTH Pa3HBIME criocobamu. [maBHOE TpeOGoBaHME: OHO TOJKHO OBITH

OCHOBAHO Ha CTPOTHUX OLCHKAX, a HC Ha HpI/I6J'II/I)K€HHbIX BBIUHCIICHHSX 0€3 OLICHKHU TOYHOCTH.

3anaua 5. [loe3n kypcupyet Mexy ropogamu Anbhorpaa u beToBck, paccTosiHuE MEXIY KOTOPBIMU
paBHO 100 kM, ¢ MOCTOSIHHOM CKOPOCTHIO. [IpHOBIB B KOHEUHBIN MYHKT, IO€3/] pa3BOPauMBaETCS U
YXOJIUT 00paTHO, B CJIEIYIOIEM KOHEYHOM IYHKTE CHOBA pa3BopadnBacTcs U Tak gaiee. Ha
CTaHIUAX TOE3]] MPOBOIUT MPEHEOPES)KMUMO MaJIO BpeMeHH. [ aBpuIia, >KUBYIITUN B TTOCEIIKE
["'aMMOBO psIIOM C KeJIe3HON JOPOroH, KaKIbli IEHb BBIXOJUT U3 AOMA B CIyYallHBIII MOMEHT
BPEMEHH, CATUTCS Ha TIEPBBIN MPUIIEIIINNA MOE3/1 U €eT B OJIUH U3 JIBYX 3TUX TopoaoB. OH
MOICUMTAJ, YTO B TEUCHHUE Tojla OH mpuexan B Anbdorpan 221 pa3, a B berosck 144 pasa.
Haiinmure Hanbosiee BEposSTHOE pacCTOSIHUE BJIOJb JKEJIE3HOM TOPOTH MEXTy Ab(OoTrpaaoM u
I'ammoBo.

Pemenue. /fonyctum, ckopocTh moe3aa paBHa p km/gac. Ilyctes paccrosaue Al paBHO x, TOoraa
paccrosaue bI" pasHo 100 — x. Cuutaem, 4To moe3 oTopasisercs u3 A B MOMEHT BpeMenH 0.
Torpma mumo mocenka I moesn, uaymiuii u3 A B b, mpoxoauT B MOMEHT BpeMeHH x/p, a 1oe3 1,
uaymuii u3 b B A, B Moment Bpemenu (100 + 100 — x)/p = (200 — x)/p. B moment Bpemenu 200/p
moes | MpuoObIBaeT B KOHEUHBIH MyHKT b, mocie yero npoiiecc noBTopsieTcs.

Torga nnuna npomexyTka BpemeHu u3 uaTepsaia oT 0 10 200/p, korjga nepBbIM NpUAET Moe3 ] u3 A B
b, paena x/p + 200/p — (200 — x)/p = 2x/p. A mmHa npoMexyTKa BpeMeHH U3 uHTepBaia ot 0 10
200/p, xorpaa mepBeiM npuaet moe3q u3 b B A, pasua (200 — x)/p — x/p = (200 — 2x)/p.

[To ycnosutro,

(200-2x)-p 221 100 —x 221
p2x 1447 x 144

2880

3naunrt, 144(100 — x) = 221x, 365x = 14400, x = — ~ 39,45 xm.

2880 33 .
OTser: — = 39 =~ 39,45 km = 39,4 kM (mpuHUMAETCs THOO0N U3 ITHUX OTBETOB).



