Omnvnuana «JIOMOHOCOB» no Mexannke 1 MaTeMaTH4YecKoMy MojaeaupoBannio — 2020/2021
9 kaaccehbl
Kputepun onenok 3agau:
Kaxxnas 3amaua orienuBaercs B 20 6a/noB. Onenka 20 6auioB CTaBUTCS 3a PABHUIIBHOE U TTOJTHOE
pelleHue 3a7a4u U MPaBUIIbHBIA OTBET.
3a pelieHue ¢ pa3IMYHbBIMU HeJ0UeTaMU (HEOCTaTKU 000CHOBAHUS, HETOYHOCTH U T. 1I.) CTaBUTCA 15
OaroB. B HEKOTOPKIX 3a7a4ax CTABHIIUCH TaKkKe OIleHKH 5 1 10 6ayuioB 3a 4acTUYHOE

IMPOABHIKCHUEC B PCIICHUU.

Pemenns 3agau Bapuanrta 2119.

3agauya 1. PoGoT-npuiecoc 3arporpaMMHUpOBaH Tak, 4YTO OH JBUIKETCS 110 MOy 110 3aKOHY:
X = (t—6)%,
y=0,0<t<7; y=(t-7)"t>7,

rJie OCHU BBHIOpaHBI MapalljieibHO cTeHaM. Bpemst t u3mepsiercs B MUHYTax, a KOOPJUHATHI B METpax.
Haiigure npoiineHHbI poOOTOM MyTh 32 MepBble 7 MUHYT U MOJYJIb U3MEHEHUS BEKTOpa
CKOPOCTHU 32 BOCBMYIO MUHYTY.

Pemenne. [lepBbie 7 MUHYT TOUKA ABUIKETCS C IOCTOSIHHBIM YCKOPEHUEM BA0Jb OcU X. CKOpOCTH
Touku rpu t <7 paBna V, = 2(t - 6) U oOpainaercs B HOJIb B MOMEHT BpeMeHnH t, = 6. Torna
npoiieHHsd myTh OyneT paBeH L = X(0)+ x(7) =1+36=37.

BexTop ckopocts V B KaKIbIii MOMEHT BpeMeHH t > 7 ompejiensercs 3HA9eHUsMI CBOMX MPOEKIIHit

Ha ocH KoopauHaT: V, = 2(t - 6) , V, =2(t—7) . Usmenenne ckopoctu sV 33 BOCBMYIO MUHYTY
ONpEJIETNM Yepe3 U3MEHEHUE MPOEKLUNA CKOPOCTH AV =V (8) —\7(7) = (4; 2) - (2; 0) = (2; 2) .

Monyis BekTopa aV paBeH 2\/5.
OtBeT: A) 37; b) 2\/5.

3anaua 2. DxcniepumenTtaropsl [ nadupa u [MaBpuiia pazmecTrsiv Ha 610 MII0CKOM MOBEPXHOCTH
TPEYTroJIbHUK U3 TOHKOW IIPOBOJIOKH co cropoHamu 30 MM, 40 mm, 50 MM. DTa nipoBoJIoKa
o0JerieHa MUJUIMOHAMHU HETIOHATHBIX MUKPOOPTaHU3MOB. YU€HbIE BBISICHUIIH, YTO MPU

MMOAKIFOYCHHUH K IIPOBOJIOKE DJICKTPUUICCKOI'0 TOKA OTH MUKPOOPraHN3Mbl HAYMHAIOT XaOTUYHOC

. . 1
JIBH)KEHUE HA 3TOM IJIOCKOCTH B Pa3HbIE CTOPOHBI C MPUMEPHON CKOPOCTHIO 5 mm/cek. [Tpu aTtom

BJI0JIb TPAEKTOPHH UX JIBUYKEHUS TUIOCKOCTh OKpalllMBaeTcsl B KpacHbIH 1BeT. HaliquTe miuomanpb
OKpaIlIEeHHOW MOBEPXHOCTH uepe3 | MUHYTY mocie NoAKIoYeHus Toka. OKpyriuTe ee 10
OypKaiIIero eaoro Yuceia KBaJIpaTHbIX MUJUIMMETPOB.

Pemenne. 3a MuHyTy MUKpoopranusm nepeasuraercs Ha 10 MM. Tak kak B IpsAIMOYTOJIbHOM

TpeyroyibHUKe co cropoHamu 30, 40, 50 paguyc BOuCaHHOW OKPYKHOCTH paBeH 10, To Bce TOUKH



BHYTPH TPEYTOJIbHUKA YJaJIeHbl OT CTOPOH TPEYTOJIbHUKA HA PACCTOsSHUE, HE MpeBbitatoniee 10
MM. 3Ha4UT, MUKPOOPTaHU3Mbl 3alI0JIHAT BCIO BHYTPEHHOCTH TPEYTOJIbHUKA.

[Tpu ABM>XEeHUH HAPYXy OyIyT AOCTUraThCA TOYKHU, OTCTOSIIUE OT CTOPOH TPEYroJIbHUKA Ha
paccrostHue 10 MM, ¥ TOUKH, OTCTOSIIIME OT BEPIIMH Ha paccTosiHue 10 MM.

B utore cymmapHas 3aHsTast JI0LIA/(b €CTh: IUIOMIA/lb TPEYTOJbHUKA + PacIoIOKEHHbIE BHE
TPEyrojbHUKa 3 MOJIOCKU MKUpUHON 10 MM Kaxaas ¢ CyMMapHOW JUIMHOM, paBHOM ITEpUMETPY
TpeyrojbHHUKa + 3 KpyroBbIX cekTopa paguyca 10, B cyMMe cocraistomue kpyr. [lomydyaem:

—30;0 +10-(30+40+50)+ 7-10° =600+1200+1007 =1800+1007 ~ 2114 mpe2.

Oteer: 1800+1007 ~ 2114 mMm2.

3agaua 3. Bce yueHHKH Kiacca 1o pe3ylibTaTaM TecTa Habpaiu pa3Hoe KOJIM4ecTBO 0aioB (1ierble
MOJIOXKUTEIBHBIE YMCIIa), COBIAIAIONINX PE3yJIbTaTOB HET. B cymme Bce onu Habpanu 119 6amos.
CymMa Tpex caMbIX MaJICHBKHUX pe3yJbTaToB — 23 Oaiia, a Tpex caMmbIx 0ombmmx — 49 6amios.
Ckomnpko yuyeHHKOB caBaiu Tect? Ckoiabko 0amioB Habpan mobeautens?

Pemenne. O603HauuM Bce pe3yJibTaThl B MOPSAIKE BO3pacTaHus a,,a,,...,a, , e N — KOJIMYECTBO
yueHukoB. Tak kak @, +a, +a, =23, a,_,+a,, +a, =49, To cymMMa 4ucell, CTOSLIUX MEXIY a; U
a, , paBHa 119 — 23 —49 =47.

Tak kak & +a,+a, =23, 10 8, >9 (uHaue a, +a, +a, <6+7+8<23).

Tax kxak a, ,+a,,+a,=49,10 a, , <15 (unawe a, ,+a,,+a, >16+17+18>49).

3Ha4YMT, MEKIY a, U @,_, MOTYT CTOATh Tosbko uncna 10, 11, 12, 13, 14. VIx cymma paBHa 60, a
noJbKHA OBITH paBHA 47. [ToaTOMYy 3/1€Ch €CTh BCE 3TH Uncia, KpoMme uucia 13.

[Tomydaercs mocnenoBaTesbHOCTD &, 4d,, 9, 10, 11, 12, 14, 15, a_ ,,a,, B koTopoii a, +a, =14,
a,,+a, =34.3naunr,n =10, 8, =6, a,=8, a,, =16, a, =18.

OrtBet: A) 10 yuenukos; b) 18 6anos.

3agaua 4. CHoyOopauct ['aBpuia ckaTbIBaJICsS ¢ TOPKU BBICOTOM 250 METPOB U Y TIOJTHOXKbS TOPBI
umen ckopocthb 10 m/c. Kakas 1o Bcex moTeph MEXaHUYEeCKOM SHEPTUH 32 BPEeMs CITyCKa MoIia
Ha HarpeB CHOyOOp/1a Maccoi 6 Kr, eciii OH Harpencs Ha | rpamyc? Y aenbHas TETUIOEMKOCTh

Marepuana caoyoopaa 300 [x/kr - K. Bec I'aBpuiibl B mo1HOM CHapsbKeHUH 72 KT.

2

Pemenne. 3akoH U3MEHEHUS MEXaHUYECKON DHEPTUM NIPH CITYCKE =mgH —-W . Otcrona norepu

mV 2

sneprun W =mgH — =72-10-250-36-100 =36-4900 Ix.

KomuuectBo temioret Q=c-m-(T —T,)=300-6-1=1800.



Hckomas BenmnuuHa K = g = m = i )
W 36-4900 98

Ortser: 1/98.

3apava 5. Tpu 6ycunku maccamu M, =150 r, m, =30 r, m, =1 r (cM. pUCYHOK) MOT'YT CKOJIb3UTh

BJI0JIb TOPU3OHTAJILHOM CITUIBI O€3 TPEHUSI.
Omnpenenute MaKCUMaJIbHBIE CKOPOCTH OOJIBIINX OYCHHOK, €CJIM B HA4aJIbHBIII MOMEHT BPEMEHH OHH
ITOKOMJIMCH, @ MaJICHbKasi OyCHHKA JBUTaNIach co ckopocTthio V =10 m/c.

VY aapel cuuTaTh a0COMIOTHO YIPYTHUMH.
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Pemenne. ITocne kaxxa0ro coyaapeHus MOJyjlb CKOPOCTH OYCHHKH ¢ Maccoil M, yMEeHbIIAeTCs.
[Tocie HEKOTOPOTO KOIMYECTBA COYAAPEHUM €€ CKOPOCTh OKAXKETCSI HEAOCTATOYHOM, YTOOBI
JIOTHATh o4yepeiHyto OycuHKy M, mnu M, . [Tocie Takoro mocienHero coygapeHusi CKOpocTu
OycuHOK MeHsTbes He OynyT. Ilycts V, u V, — Moy ckopoctu 6ycMHOK M, U M,
COOTBETCTBEHHO, V, — IIPOEKIMsI CKOPOCTU OyCHHKM M, Ha HANpaBJICHHE JBY)KEHUS OyCHUHKHA M,
(mocrie mocieHero coyiapeHusi).

CormnacHo 3aKOHaM COXPAaHEHUs UMITYJIbCa U SHEPTUU [10JTy4aeM:

-mV, +m\V, +mV, =m)V , (1)

mV,? . m,V, . myV; _mV? |
2 2 2 2

)

Tak kak, coriacHo yCcIoBMIO 3a/1aud M, < M, U M, < M,, TO JIEBBIX YacTsIX ypaBHeHu# (1) u (2)
MO’KHO IIpeHeOpeyb YJIeHaMu, COepKaIuMu M, .
JleiCTBUTEIBHO, €CIIH, HAIIPUMED, I1OCIIE TOCIEAHEr0 COy1apeHus: OyCUHKa M, TBUXKETCS B
2
HarnpapjeHUU OyCUHKH M, , TO |V2| <V, u nostomy M x1, mz_\/zz < 1. AHanorn4so
mV; mV;
paccMaTpUBaeTCsl CUTyalus, Koraa OycuHka M, OBHXKETCS MOCIE MOCIEAHEro COyAapeHus B
HalpaBJIeHUU OyCUHKHA M.
Takum o6pa3om, oxydaeM CUCTEMY YpPaBHEHHIA:
-mV, +m\V, =m\V,
mV,? +mV; =mV 2.
O6o3HaumB M, =M, Toraa M, =nm, m, =5nm, rae N =230, 3anuIIeM cUCTEMy B BHJIE:

-onV, +nV, =V,
50V, +nV;7 =V?2.



Pemas 3Ty cucremy, HaxoIuM
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V,_1 [30 5 i L [30
"6 \36n 3607 36n 180 6 180"

Otset: V, 0,28 m/c; V, =1,72 m/c.



