Omumnuaga «JJIOMOHOCOB»

10 MeXaHNuKe H MaTeMaTH4eckoMy MojaeanpoBanuio — 2016/2017.

10 — 11 kiaaccehl

Kpumepuu ouyenok 3aoau:

Kaxxnas 3amaua orienuBaercs B 20 6amino. Onenka 20 6amioB cTaBUTCS 3a IPaBUILHOE U

IMOJIHOC PCUICHUC 3aa4u U HpaBI/IHBHBIf/'I OTBCT.

3a penieHre ¢ pa3TuIHBIMU HeJloueTaMu (HeIOCTaTKH 0OOCHOBAHMS, HETOYHOCTH U T. 11.)
ctaBuTcs 15 GanoB. B HEKOTOPBIX 3a/1ayax cTaBUIIaCh Takxke oleHka 10 6amioB 3a yacTUYHOE
MIPOJIBUKEHHE B PEIICHHUU.

Buumanmue! Hmozoswiii 6ann yuacmuuka pagen cymme 6annoe 3a name 3a0ay u3 uiecmu,

mo ecmp Xyouias u3 wiecmu OYeHoK 3a 3a0a4u 6 cymmy 0annoe He 6xo0um.

Pemenust 3aga4 BapuaHTa 171 n oTBEeTHI K 3ajJjavyaM JApPpyrux BapuaHToB

1. Tpu cnopTcMeHa CTapTYIOT U3 OJIHOM TOUKHU 3aMKHYTOM O6eroBoi qopokku JynHoi 400 M u
OeryTt B onHOM HamnpaBieHuH. [lepBriii 6exUT co ckopocThio 155 m/MuH., BTopoit — 200 M/MHuH.,
Tpetuii — 275 M/MuH. Yepes kakoe HAUMEHbIIIEE BpeMsl OHH BCE TPOE CHOBA OKaXyTCs B OJIHOM TOUKe?

CKOJIBKO 32 3TO BpeMsl IPOM30iIeT OOTOHOB (TOUKY CTapTa M TOUKY (PUHUIIA HE CUUTATH)?

OrtBer: ? MUHYT = 26 MuH. 40 cek.; 13 06roHOB.

Pemenne. 3a MUHYTY BTOPOI CIIOPTCMEH OIEpPEXkacT epBOro Ha 45 M. 3Ha4UT, OH CHOBA

IIOPABHAETCS ¢ HUM 4epe3 % = % MHUHYT, TO €CTh BCTPEUYH OyyT MPOUCXOJIUTh Yepe3 %n MHHYT

(neN). AHaOrMYHO TPETUH CIOPTCMEH 32 MUHYTY OllepexaeT nepBoro Ha 120 M u cHOBa

400 80 80
IIOPaBHAETCS C HUM 4epE3 130 ~ 22 MHUHYT, BCTpe4YH OyIyT IPOUCXOJUTH Yepe3 ﬂk muHyT (K € N).

24

400 80
Bcerpeun BTOpOro u TpeThero CopTcMeHa MPOUCXOIAT B MOMEHTHI BPEMEHU — m=—m (meN).

15

o 80 80 80 o
OHOBPEMEHHO 3TU TP COOBITUS TPOU3OUIYT €CIH t = 5 n=—k =—m. [lepBblil pa3 310 ciaydnurcs

24 15

npu N=3, K=8 u M=5 (3T0 MOXHO MMOJIYYUTh, HATIPHUMED, PEIINB YPAaBHEHHE % n= 80 k &

24

8n=3k & n=3q, k=8q, qez). Takum o6paszom, t:% MUH.

3a 3T0 BpeMs BTOPOIi CIIOPTCMEH OOrOHUT TiepBoro 2 pasza (mpu N=1u N=2), Tpetuii mepBoro

— 7 pa3, BTOpO# nepBoro — 4 pa3za. O01ee KoauuecTBO 00roHoB: 2+ 7+4 =13,



OTtBer K Bapuanry 172: 5_?? MUHYT = 16 MmuH. 40 cek.; 11 oGroHos.

OrtBer k Bapuanrty 173: % MUHYT = 26 MuH. 40 cek.; 11 0o6roHos.

OtBer k Bapuanty 174: 25 munyt; 13 00roHos.

2. OT KBaJpaTHOTO CTAJIBLHOTO JIMCTA CO CTOPOHOM 1 METp C YeThIPEX yriIoB OTPE3aeTCs MO
TPEYTrOJIbHUKY TaK, 4YTO OCTAETCS MPAaBWIIbHBIA BOCBMUYTOJbHUK. OTIpeIeTuTe Maccy 3TOTO
BOCbMHUYTOJIbHUKA, €CJIM TOJIIMHA JIUCTA paBHa 3 MM, a IUIOTHOCTh CTalu 7,8 r/cm®. OTBer naiite B

KWJIOTpaMMax, OKPYIJIUB IIPH HEOOXOIUMOCTH JI0 OJIMKaMIIero eIo0ro yucia.

OTtBeT: 46,8(\/5—1) ~ 19 kr.

Pemenue. [IpaBusIbHbIN BOCBMHYTOJIBHUK JOJDKCH UMETh PaBHBIC YIJIbI M CTOPOHBL. [ToaTOMY
OTpPE3ar0TCs YEThIPE PaBHBIX TpeyroiibHuKa ¢ yrimamu 45°, 45° u 90°. Ecnu kareTsl 3T0r0
TPEYroJbHMKA PABHBI X, TO TUIIOTEHY3a PABHA X~+/2 — 3TO M OYET CTOPOHA BOCHMHYTOJILHHKA.
[TosTOMY [UIMHA CTOPOHBI KBaApaTa PaBHA 2X + X+/2 U MOIyYaeTcs ypaBHEHUE 2X + X~/2 =100.

100
Otcroga X = m = 50(2 - \/E ) CM, | TUIOIIa/Ib OCTABIIET0CS BOCBbMUYTOJIbHUKA paBHA
+

2

10000—4-% =10000-2- 2500-(2—«/5)2 =10000—5000-(6—4+/2) =20000(~/2-1) (em?).
3HAYHT, ero 06BEM paBeH ZOOOO(JE —1) .0,3= 6000(\/5 —1) (cm®), a Macca paBHa 6000(\/5 —1) 7,8
= 46800(J§ - 1) T, YTO COCTABJIAET 46,8(\/5 —1) KT.

OprrJ'ICHI/Ie A0 OmKamIero CJIOTO MOKHO IMTPOBOAUTH PA3HBIMU CII0CO0aMHU. OI[I/IH us3

CITIOCOOOB: TaK KaKk \/§ >1,4, to macca Gonbure 18,72. Tak kak \/E <1,415 (moka3pIBaeTCs

BO3BEJCHUEM B KBaJIpaT), To Macca MeHbline 19,422, 3naunt, Onrkaitiiee nienoe: 19 kr. 'maBnoe
TpeOoBaHUE: T0KA3aTEIBCTBO JOJKHO OBITH OCHOBAHO HA CTPOTHUX OIIEHKAX, a HE Ha MPUOINKEHHBIX
BBIUHCIICHUSIX 0€3 OLIEHKH TOYHOCTH. B ciiyuyae HEOOOCHOBAaHHOTO OKPYIJIEHHS CTaBUIach olieHKa 10

OaioB. B ciiyyae HenmpaBUIILHOTO OTBETA (HE3aBUCUMO OT MPUYHWH) 3a7a4a olleHuBaitach B ) 0aios.

OtBer k Bapuanrty 172: 43, 2(\/5—1) ~ 18 kr.
OrBer k Bapuanty 173: 31, 2(«/5—1) ~ 13 kr.

OrtBer k Bapuanty 174: 64,8(«/5—1) ~ 27 xr.



3. B nepesne, rae xuset [nadupa, ects HEOOIBILION Py, KOTOPHIH HAOIHIETCS OBIOIMMH Ha
nue kimovyaMu. [IerrnuBas ['nagupa BeIsicHMIIA, 4TO €Tao U3 17 KOPOB MOJHOCTHIO BHIIUJIO 3TOT NPy
3a 3 nHs. Yepes Kakoe-TO BpeMst KJIFOUM CHOBA HAITOJIHUIIM HPY/I, OCIIE Yero 2 KOPOBBI BBIITHIIH €r0 3a

30 nHeil. 3a CKOJIbKO JHEW MOKET BBIMUTH 3TOT Pyl OJHa KOpoBa?
OTtBeTt: 3a 75 nHel.

Pemenue. [lycts npyn umeer 00beM a (YCIOBHBIX €IUHUIL). DTUMH €IMHUIIAMH MOTYT OBbITh
JIMTPBI, BeIpa, KyOOMeTphl | T. . IIycTh 0/JHa KOPOBa BBHIIMBACT B J€Hb D (YCIOBHBIX €AMHHII) BOIbI, a
KJIFOYH 100aBIIAIOT B JIeHb C (YCIIOBHBIX €IMHUIL) BOJbL. Toraa nepBoe ycioBue 3aa4u paBHOCUIBHO
ypaBuenuio a+3c=23-17b, a Bropoe — ypaBuenuto a+30c =30-2b. [Toayunnu cucremy u3 AByx
YPaBHEHHI C TPeMsl HEU3BECTHBIMH. Hen3BeCTHBIE OTCIO]a HAWUTH HENb351, HO MOYKHO YCTAHOBHTD

3aBUCUMOCTBb MCKY HUMMU.

BeranTast 13 BTOporo ypaBHeHwust iepBoe, moayanm b =3C. [ToacraHOBKa B OHO M3 YPaBHEHUI

maer a=150c.

Ecau ogna KOpPOBa BBIIIMBACT NPYJ 34 X I[Heﬁ, TO IToJIy4aeM a+ XC = xb , TO €CTh X = bi =75
—C

JTHEH.
Otser k BapuanTy 172: 3a 140 aneil.
Otser k BapuanTy 173: 3a 80 qHeil.

OrtBer k Bapuanty 174: 3a 150 gueii.

4. B AByX OIMHAKOBBIX LMJIMHPAX, 3aKPBITHIX JIETKUMHU MOPIIHAMH, COAEPKUTCS OJUHAKOBOE
KOJMYECTBO ra3oB: B OJIHOM —a30T, B JIpyIoM — BOJsiHOM nap. O0a HuInHApa NOAEPKUBAIOTCS IPU
Hen3MmeHHO# Temmniepatype 100° C. B HauanbHBIli MOMEHT BpEMEHH JaBJICHHE ra3a B 000uX
mwmHApax 0,5 at™m, 00beM 2 11, paccTosiHUE OT JAHa 10 nopuiHs 1 M. IlopurHu BIBUTalOT B IIMIIMHIPHI
C MOCTOSTHHOM ckopocThio 10 cM/MHH B TeueHue 7,5 MunyT. Onpenienure OTHOLIEHHE MOIHOCTEN
BHEUIHUX CUJI, TPUJIOKEHHBIX K MOPIUIHAM B KOHIIE ABM)KEHUS. BbUT 711 Takol pOMEXXKYTOK BpEMEH!U

MPOIOJKATENBHOCTHIO 30 ¢, 94TO XOTsI OBl OJIHAa BHEIIHSSI CHJIa cCoBepImiIa padboty 6onbire 15 Jx?
OtBert: 2; [la.
Pemenne. PaccMoTpuM n30TEpMHUECKOE CKaTUE a30Ta. Tak Kak OTHOIIEHHE 0ObEMOB Ta3a B
HavaJie ¥ KOHIIE IBMKeHus | / (I —ut) = =4, To 1aBlleHUE a30Ta COCTaBUT P=a P, =2 at™m. BoxsHoi

I1ap HE MOKET HaXOJUTHCS MOJ] TAKUM JIaBJICHUEM IIPY YKA3aHHOW TeMIlepaType, O3TOMY IIPU



JTOCTHKCHHH JIaBJICHUS HACHIIIICHHOTO TIapa HAYHETCS KOHJICHCAIIMS, U B IIIJIMHJIPE C BOJSTHBIM ITapOM

OyJeT MocTosiHHOE JaBieHue P, =1 atm.

CI/IJ'IBI, IMPUITOKCHHBIC K IMTOPITHAM, IMIPOMNOPHHUOHAIIBHEI JaBJICHUAM, CKOPOCTHU ABUKCHUA

IOPIIHEH OAMHAKOBBI, TO3TOMY OTHOLICHHE MOIIHOCTEH paBHO P/ p, =2.

3a 7 =30 ¢ 06bem uzmensercs na 10 m>. Jlanenue BogaHoro mapa He npepocxoxut 10° Ia,

TaK 4To paboTa CHIIbI, TOJKAIOMICH MOopIIeHb B ap, He npeBocxoaut 10 [Ix.

Brruucium cpeinee naBieHne, HeOOX0MMOE [T COBEPILCHHS 3aJaHHON pabOTHI IO CHKATHIO

a3oTa:

A=p,Svr = pa\iua P, :A—I":l,S aTM.
l Vur

HpI/I 9TOM AAaBJICHUC B HUJIMHAPE 3a MPOMCIKYTOK BPEMCHHU 7 OO0 KOHIA CXKAaTuAg paBHO

Polo

5
p, = m = 3 aT™. Tak Kak 3a oCJIeTHUN IPOMEXYTOK BPEMEHU 7 JaBJIEHUE ObUIO IIOYTH
—u(t—tau
0

Bcerja 6ouibllie [, , COBEpIlIeHHas paboTa 0oJblIe 3aJaHHOM.

Ortser k Bapuanry 172: 3; Her.
Ortser k Bapuanry 173: 2; Jla.

OrtBer k Bapuanrty 174: 4; Her.

5. 'aBpuna nyremectBoBas 1o Adpuke. B conHeuHbI BETpeHbli 1eHb, B TOJJIEHb, KOTIa JTy4H
ot CoHIla majaiy BepTUKaJIbHO, MAJIbYMK OPOCHII MsIU U3-3a FOJIOBBI CO CKOPOCTBIO 5 M/C IPOTHUB
BETpa M0/ YTJIOM K ropu3oHTy. Uepes 1 ¢ M4 monai emy B ®HUBOT Ha 1 M HUXKe TOUKH OpockKa.
Omnpenenure, Ha Kakoe HaUOOJIbIIIEE PACCTOSHUE yAAIsIach OT HOT ['aBpuiibl TeHb Msava. Cuina,
JEMCTBYIOIAs HA MY CO CTOPOHBI BO3/yXa, HAIIPaBJIEHA TOPU30OHTAJIBLHO U HE 3aBUCHUT OT IOJIOKEHUS

¥ CKOpOCTH. YCKOpeHne cBoOOIHOTO majeHus g paBHo 10 m/c?,
Otger: Ha 75 cMm.

Pemenune. Ha Teno, HOMUMO CHIIBI TSKECTH, IEHCTBYET OCTOSIHHAS TOPU3OHTAIbHAS CHIIA
F =m-a, manpaBnennas HaBcTpedy. B cucreMe KoopauHAT ¢ Ha4ajaoM B TOUKe OpOcCKa,

FOpI/ISOHTaJlBHOﬁ OCbIO X 1 BCpTHKaHBHOﬁ OCBIO Y 3aKOH JABM)KCHHUSA UMECT BU.

2

x(t)=V -coszx-t—%,

2
y(t):V-sina-t—%.



) YCJ10BUA U3BCCTHBI KOOPAWHATEI TOYKUA B MOMCHT BPECMCHU [

2
O:V-coswr—a%,

2
-H :V-Sina-r—g%,

W3 310l cucTeMBl IByX YpPaBHEHHUH C IByMsl HEM3BECTHBIMU HaXOJUM YCKOpPEHHUE, KOTOPOe

co3aacT Cuia, ﬂeﬁCTBYIOHIaH CO CTOPOHBI BO3aYyXa, 1 yrol, 1oa KOTOPbIM IIPOU3BEACH 6POCOK. U3

g L(9F_H) _1(101 1) 4 .
BTOPOI'O YPaBHCHUSA: V 2 . 5 2 1 5 . 1100TOMY COS & = g , 1 U3 TICPBOI'O

yYpaBHEHUS: a = 2V-cosa 2;? —6 M/c.
’Z' .

Hawubombiee YAAICHUE TCHU COOTBCTCTBYCT MAaKCUMAJIbBHOMY 3HAYCHUIO X, KOTOPOC

V?cos® a
JOCTUraeTcs NpHu t = Vcosa (BepiuuHa napa6oJisl). DTo 3HaUeHHUE paBHO L = o
a
5.3 3
=V =— M.
52.2.6 4
T, (97 H ’
JIns cipaBKu: oTBET B oOmeM Buje L= Z V®—| =—-— (8 Bapuantax 171 u 173),
T

2

oV
L= 2 [¥ (B BapuanTax 172 u 173).
4 2 T

OrtBer k Bapuanty 172: Ha 1,6 meTpa.
OrtBer k Bapuanty 173: Ha 60 cm.

Ortser k Bapuanrty 174: Ha 2 mMeTpa.

6. I morbemMa rpy3 MPUIETUISIOT K KPIOKY MOJIBEMHOTO KpaHa ¢ TIOMOIIBIO CTPOII,
M3rOTOBJIEHHBIX M3 CTAILHOIO KaHaTa. PacuerHas macca rpysa pasua M =20 T, KOIHYECTBO CTPOIT
n=3. Kaxmas crpomna oopasyer yroa « =30° ¢ BepTukaibio. Bee CTporibl HECYT OAMHAKOBYIO
Harpy3Ky npu mnojabeMe rpysa. I[1o TpeGoBaHUSM TEXHUKH 0€30IaCHOCTH MPOYHOCTh KaHaTa Ha pa3phbiB
nokHa B K =6 pas mpeBslnaTh pacyeTHyIO Harpy3ky. Kanar cocTouT u3 o4eHb GOJIBIIOro Yucia

CTaJIBHBIX HUTOYEK, KaK1as M3 KOTOPBIX BBIIEPKUBAET MpeienbHyIo Harpy3ky =10° H/mm2.

Vkaxnute HanMeHbIITNH ANaMETp KaHaTa, U3 KOTOPOTO MOXXHO U3IOTOBUTH CTPOIIBI, €CJIU B



ACCOPTUMECHTC UMCIOTCA KaHATBI TUaMETPOM C JIFOOBIM LECJIBIM YU CIIOM MUJIIIUMETPOB. YCKOpeHI/Ie

cBOOOJIHOTO MajieHus § CuMTaTh paBHbIM 10 M/c2,

OTtBeT: 26 MM.

. P
Pemenue. Ha xaxxnoe u3 N HUKHUX KPEIUICHUN CTPOI PUXOAUTCS CHila Beca rpy3a — . Torga
n

P
CuJia HATSAKCHUSA CTPOIIbI 6y,I[eT paBHa N=——. 3Ha‘II/IT, IMPOYHOCTb KaHaTa JOJIKHA 6I->ITB
Nn-CoOS«
kP
QKT =—" .
n-coso

Tak kak IMPOYHOCTH KaHaTa Q OMpCACIIACTCS INIOMAAbO CCUCHUSA BCCX HUTOK Su IMPOYHOCTBIO

kaxaon Hutku 4 (Q=S-q ), To quk—P = SZk—P.
N-CoS ng-coso

YcTaHOBUM CBS3b MCKAY IJIOIAAbI0 CEUYCHU BCCX HUTOK Su IJI0IMaab0 CCUCHU KaHaTa A,

CUNTAs KOJIMYECTBO HUTOK OYEHb OOJIBIINM.

3aMoCcTUM MONECPEUYHOC CCUHCHUEC KaHaTa MECTUYTOJIbHUKAMHU, IJIOIAAbIO SG, B KOTOPLIC BIIMIICM

A S, 6:05R-2R 2.3
Kpyry, wiomassio So. Torma —=—2 = = .

S, 7[R2\/§ - T

W nna nuamerpa xanata D nonyuum

7D _23 kP L _2 [2J3-kvg
4 7 nQg-cosa 7 \ ng-cosa

A=

80
[ToncranoBka 4yucIOBBIX HaHHBIX JaeT D = —. Tak kak 3T0 unciao Mexay 25 u 26, To
T

HAauMEHBIINN JUaMETp KaHaTa paBeH 26 MM.
Ortser k Bapuanrty 172: 13 Mm.
OrtBer k Bapuanty 173: 26 MMm.

OrtBer k Bapuanty 174: 13 Mm.



