Omumnuana Jlomonocos 2020-2021 yueOHBIM roj
PobGoToTexHnuka. 3a04HbIil dTAll
10-11 xmacc

3amaua 1. (10 6as10B)

PoGoT exer mo mnpsmonuHedHOM Tpacce. I[lepByro MNONOBMHY BpPEMEHHM OH €Xall €O
CKOpOCThIO 1,2 M/MUH, a BTOPYIO — CO CKOPOCThIO B 3 cMm/c. JlJinHa TpeTheil YacTh TPacchl
paBHa 6 meTpam. Onpenenure, 3a Kakoe BpeMsi poOOT Mmpoexai MepByI0 MOJOBUHY TPACCHI.
OtBer naiite B MUHYTax. B OTBET 3aNUIIATE TOJIBKO YHUCIIO.

OTtBeT: 7

Pemenue:
Onpenenum, yeMy paBHa JJIMHA BCEU TPACCHI:
6 m =600 c™m
600 x 3 = 1800 (cm)
Jls1 ynoOcTBa nepeBesieM CKOPOCTh U3 METPOB B MUHYTY B CAHTUMETPHI B CEKYHTY:
1,2 m/Muu = 1,2x100:60 = 2 c™m/c
CocrtaBuM ypaBHEHHE JIBUKEHHUS, 0003HAYMB 32 X MOJIOBUHY BPEMEHU JBUKEHUS POOOTA!
2x+3x=1800
5x=1800
X =360 (c)
Onpenenum JUIMHY MTOJOBUHBI TPACCHI:
1800 : 2 =900 (cm)
OnpenenuM paccTosiHEE, KOTOPOE Mpoexai poOOT 3a MEePBYIO MOJIOBUHY BPEMEHH:
2 x360 =720 (cm)

HOCKOHBKy pO6OT Mpocxajl MCHbIIC IMOJIOBUHBI TPACCHI 3a ITOJIOBUHY BPEMCHHU, OIIPCIACIINM,
KaKO€ paCcCTOAHHUEC OCTAJIOCH IIPCOA0JICTD pO6OTy:

900 — 720 = 180 (cm)

Omnpenenum, 3a CKOJIBKO BpEMEHH POOOT MPOEIET OCTABIIEECS PACCTOSIHAE C BO3POCIICH
CKOPOCTBIO:

180 : 3 =60 (c)



OmnpenenuM BpeMs IBIKEHUS poOOTa B MUHYTaX:
360 + 60 =420 (c)
420 : 60 =7 (MuH.)

OtBet: 7 MUHYT



3amaua 2. (15 6as510B)

NudpopmarmonHas maHedb pPOOOTOTEXHUYCCKOTO IIOJIMTOHA COACPKUT BOCEMHAANATh
SPKUX CBETOJIUOAOB, KaKJIBI M3 KOTOPHIX MOKHO BKJIIOYATh M BBIKJIIOYATh OTAEIbHO. Ha
MaHeNd HaXOASATCA CBETOAMOIBI TPeX UBETOB (cM. Cxemy pacnonodxicenus c8emoouooos).

Cxema pacnonodicenust c6emoouo0os

JlaHHYIO TIaHeNh PEIIIM MCTOIB30BaTh IS XKepeObeBKU. B Havaie cOpeBHOBaHHS BCe
CBETOAMOILI OBUTM BBIKIIOUEHBI. 3aTe€M Ha IMaHETW CIyYailHbIM 00pa30oM 3TN TPHU
cBeToanoaa. OmpenenuTe, CKOJbKO OMT MHGOpPMAIIMK COACPKHUT COOOIIEHHEe, €CIu Ha
MaHETN TOPST CBETOIMOJNBI BCEX TPEX IBETOB. Pe3ynmbTaT OKpyrimTe 10 COTHIX. B oTBer
3aIUIITUTE TOJBKO YHCIIO.

OtserT: 4,67

Pemenne:

Haitnem kommyectBo wmH(oOpmainum, coaepkaieincss B COOOIIEHUH, BOCIOJIb30BABIINCH
BEPOSITHOCTHBIM ITOJIXOJIOM.

BepostHOCTh TOTO, 4TO Ha TabJIO TOPUT TPU CBETOAMO]A U BCE OHHM Pa3HBIX LIBETOB OyJET
paBHa:

4 6 8 2
=—X—X—=—
18 17 16 51

Bocnonb3oBaBmuchk Gopmysion, MOKHO HOJTYYUTh aHAJIOTUYHBIA PE3yJIbTaT:

P

1 1
i = log, (—) =log, - | = log,(25,5) = 4,67 6uta

P &
51
OtBert: 4,67 Oura.



3amaua 3. (15 6ass10B)

Po6ot, mogHnMasch paBHOMEPHO U MPSIMOJIUHEHHO M0 HAKJIOHHOW TUIOCKOCTH, TIOJHUMAET
Ipy3 C MOMOIIBbIO CUCTEMBI 0JI0KOB (MTOJIKCIIACTA).
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Macca po6oTa paBHa m=3 Kr, Macca rpy3a paBHa M=32 kr, K03QUIIHEHT TPEHUS paBEH
u=0,3. Yron npu OCHOBaHMHM HAKJIOHHOW mmIockocTu paBeH 0=30°. CkopocTh poOoTa
paBHa 3 cM/c. Maccoii 6JIOKOB U CUJION TpeHHs B OCSIX OJIOKOB MOXKHO MPEHEOpeyb.

CuuTaiiTe, 9TO MOIIHOCTH POOOTa HE OTPAHUYUBACT BPEMsS IBIKEHUS, COMPOTUBICHUEM
BO3MyXa MOXHO TpeHeOpeub. OmpenenuTe, KakoBa CHJia TATH, pa3BHBaeMas MOTOpaMU
po6oTa. YckopeHnne cBOOOAHOIO MajgeHWs npumure paBHBIM 9,81 m/c’. Otser naiite B
HBIOTOHAX. Pe3ynbTaT OKpyriuTe A0 1EeIbIX. B OTBET 3aMUIIuTe TOIBKO YHCIIO.

OTtBerT: 42



Pemenne:

CucteMy, IpeACTaBICHHYIO B 3a/1ade, MOXHO pa3JeliuTh Ha JiBe: OJOKHU+ Ipy3 U poOOT Ha
HAKJIOHHOM TMJIOCKOCTU. DTH JBE CHCTEMBI CBA3BIBAET HUTh. B ocsx OJOKOB HET TpeHHS,
Macca OJIOKOB CUMTAETCS HYJIEBOU.

PaccMoTpuM cHavana cuctemMy OJIOKOB.
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Mpb1 3HaeM, 4YTO KaXIbld U3 TOABUXKHBIX OJOKOB, YCTAaHOBJIEHHBIX COOTBETCTBYIOIIUM
00pa3oM, YMEHBIIIAET B JIBa pa3a CUIY, HEOOXOIUMYIO NIl IOAHATHUSA Tpy3a. A KaxIblil U3
HETOJIBUXKHBIX OJIOKOB MEHSIET HAIIpaBJIE€HUE MPUITOKEHUS CUIIBI.

HOCKOHBKy TPCHHUA B OCAX 0JI0KOB HET, O0oKHu HCBCCOMBI, TO JIOIMYHO IIPCAINIOJI0KUTE, YTO
HUTb HCBCCOMA M HC pacCTsaKHMMa, COOTBCTCTBCHHO, OHA CHJIA HATAXKCHHA HUTH 10 010Ka
paBHa CUJIC HATAXKCHHUA HUTHU IIOCJTIC OJ10Ka.

CoOOTBETCTBEHHO, MOCKOJIBKY B cUCTeME 4 MOJBMXKHBIX OJIOKa, TO CHia, KOTOPYIO HYKHO
NPWIOKUTh I NOAHATHS TIpy3a, OyAeT B 2xX2x2x2=16 pa3 MeHblle, 4yeM Oe3 HHX.
[TockonbKy rpy3 ¥ poOOT AOKHBI JBUTAThCS PABHOMEPHO M MPSAMOJIUHEHHO, TO CHJIA

. 1
HaTsSHOKEHUS HUTH, IPUKPEIJICHHON K poOoTy, Oyner paBHa E, = —Mg.
H 16

PaccmoTtpum po0oTa, MOJHUMAIOIIETOCS PABHOMEPHO M MPSMOJUHEMHO MO HAKJIOHHOU
TJIOCKOCTH:



3anuiieM ypaBHEHUE CUJI, IPUIIOKEHHBIX K poOOTY:
N +mg+ F + F,+F = md
[TockonbKy poOOT MOJAHUMAETCS IO HAKJIOHHOW IJIOCKOCTH € IMOCTOSIHHOM CKOPOCTBIO, TO
ycKopeHue pobota paBHo 0.
3anuiieM ypaBHEHUE CUJI B IPOEKIMIX Ha OCH KOOPAUHAT:
0X:0 — mgsina + F- Frp-Fu = 0
OY:N —mgcosa + 0+ 0=0
ITomyvaem, uto
N = mgcosa
ITockonbky
Frp = uN = umgcos a

To MBI IONTy4aem, 4To

1
F = Frp + mgsina+ F, = umgcosa + mgsina+1—6Mg=

1
=g (m(u cosa + sina) +RM)

HOI[CTaBI/IM 3HA4YCHUA U IOACUYHUTACM:

F= ( ( + si )+1M)—981 3 03><\/§+1 +3%) < a2m
=g|m(ucosa +sina 16 =9, ) > 13 )~

OtBeT: 42 HBIOTOHA.



3anaua 4. (20 6as510B)

Ckrnaackoid poOOT mepeMemniaeTcss MeXay Toukamu ckiana. [Ipu mepemenieHun Mexay
pPa3IMUHBIMU TOYKAMHU POOOT TPATUT pa3HOE KOJIMYEeCTBO sHepruu. lloteps sHeprum Ha
KQKJIOM OTpe3Ke yKa3aHa B MPOLEHTaX OT TEKYLIEro 3apsAja akKymyJisiTopa poOoTa nepen
BBIXOJIOM Ha 3TOT OTPE30K MapIipyTa.

K 70% b

50%

E

PoGoT nmomkeH momacTh U3 TOYKM A B TOYKy b ¢ MUHMManbHON NOTEpeil 3HEpPruu.
JIBi>keHre poOOT HAUMHAET C MOJIHBIM 3apsI0M aKKyMYJISITOpa.

1. (10 GannoB) YkaxuTe N0 KakOMy MapHIpyTy poOOTy HYXHO exaTb. B orTBer
3aMUIINTE OCIeI0BaTEILHOCTh OYKB 0€3 mpo0enoB u paszaenureneid, Hanpumep ABBI/I.
2. (10 OanuyoB) Kakoii MakCUManbHBIM 3apsii aKKyMyJSITOpa YIAacTCsl IPU OTOM

COXpPAaHUTB. OtBetr YKOKHUTC B IPOHCHTAX OT HAYAJIBHOI'O 3apsd aKKyMYJISITOpPA. B otBer
3aIIMITHUTC TOJBKO YHCJIIO. PGBYJ'II)TaT YKaKHUTC C TOYHOCTBIO 1O ThHICAYHBIX.

OTBeT:

1. AEKT'Bb
2.36,288



Pemenue:
PaccMmoTpum nipeasioxkeHHbIi rpad), U3ydynM Beca Ha pedpax U MOCTPOUM aJITOPUTM MOMCKa
Han0oJ1ee BBITOJJHOTO MY TH.

K 70%

50%

E

Ha peGpax rpada ykazaH mpoIeHT OT TEKYIIETO 3apsiaa aKKyMyJIsITOpa, KOTOPBIA TOTEepseT
pOOOT IIpH ITepexo/ie OT BEPIIUHBI K BEPIIMHE B TI000M HaIPaBJICHUH.

Jlns ynmoOcTBa penieHus 3aMEHUM Beca Ha peOpax rpada Ha yacTh 3apsijga, KOTOpas
OCTaHETCS OT TOTO 3apsiaa aKKyMYJISITOpPa, C KOTOPBIM poOOT Havall ABMKEHUE TI0 PeOpy.

K 0,3

E

PaccmoTpuM npUHIMI ONTUMM3ALMKM MPOXOXKIAeHUs 1o pedpam. Ecnu mo aBym pebGpam
MOXHO JIOWTH JICIIIEBIIE, YEM 10 OHOMY pedpy, TO Oy/ieM BrIOUpaTh Oosiee ACIIeBbIN MyTh.
N3 K B b BeITOAHEE NIpoliTH Uepe3 B, ueM HanpsaMyro:

0,3<0,4=0,5x0,8
N3 K B B BeIroanee npouitu uepes [, ueM HanpsamMyro:

0,5<0,56=0,7 0,8
U3 E B I' BBIrOgHEE ot yepe3 Bepmuny K:

0,6 <0,63=0,9 x0,7



N3 A B K nemieBne 1oiTH HE HANIPAMYIO, a uepe3 BepinHy E, Tak kak
0,8<0,81=0,9x0,9
Takum o0pa3om, BEITOJHEE BCETO UATHU MO MapIIPyTy
A-E-K-I'-B-b

Torna MakcUMalIbHBIM OCTaTOYHBIN 3apsl OyAEeT paBeH:
0,9 x0,9x0,7x0,8x0,8=0,36288
IIepeBenemM B POLIEHTHI:

0,36288 x 100 % = 36,288%

OTtBeT:
1. AEKI'BBb.
2.36,288 %.



3amaua S. (30 60ass10B)

Po6oT ocHaméH AByMsI OTIENBHO YHPaBISIEMBIMH KOJIECAMH, paguychbl KoJ€c poboTa
paBHBI. JIEBBIM KOJIECOM YIpPaBISIET MOTOP A, MpaBbiM KOJIECOM YIIpaBisieT MOTOp B.
Konéca nanpsimyto mnojcoeaumHeHbl K Moropam. JlimHa oOoxa Koieca paBHa 7 CM.
Paccrostnue Mexay neHTpamu kojiec podborta paBHo 25 cMm. B Touke O 3akpernsieH Mapkep,
KOTOPBIM pOOOT MOKET HAHOCUThH N300paKeHUE.

PoGoT omnuceiBaeT konecom B okpykHOCTH pamuyca 1 M Takum oOpa3oM, 4TO Kojieco A
OKa3bIBAETCA BHYTPU OKPYKHOCTHU. 3a TPETh MUHYTHI OCb MoTOpa A aenaet 10 060poToB.

1. (10 6amnoB) Onpeaenute, CKOJIbKO 000pPOTOB B MUHYTY JenaeT motop B. Ilpu pacuerax
IpUMHTE T = 3. B 0TBET 3aIUIINTE TOJIBKO YUCIIO.

2. (20 OGamnoB) Ompenenure BpeMs, KOTOpOE pOOOT MOTPATUT HAa PUCOBAHUE MapKEpOM
YT OKPY>KHOCTH JIJTMHOW | M Mpu ommcaHHOM BhINIE ABMKeHUU pobota. [Ipm pacuerax
npumute 7©=3. OtBerT 3ammmuTe B cekyHmax. OTBET OKpyIJIMTe 10 IENbX. B oTBer
3aMHIINATE TOJIHKO YHUCIIO.

OTBeT:

Pemenne:

[TockombKy pamnyc OKpY)HOCTH, KOTOPYIO JIOJDKEH OMHUCATh POOOT BHENIHUM KoOJiecoM B,
0oJIbllIe PACCTOSIHUS MEXIY LIEHTpaMu KoJjec, To o0a MoTtopa A u B Oyayt pabortats.

MoTtopbl 0MKHBI paboTaTh Tak, 4TOOBI Kojieca poOOTa OMUCHIBAIM KOHIEHTPUYECKHUE
OKPY>KHOCTH B JIFOOOI MOMEHT BpPEMEHH, MPHU 3TOM 00€ OKPYKHOCTHU JOJKHBI OBITh
3aKOHYEHBI B OJIHO U TO K€ BpEMsI.

Koineco A onumrer okpyxHocTh paguyca 100 —25 =75 cm 3a



2w X (100 — 25) cm _ 2mx7506 _ 2m % 15006
 7x10+20c 7 C

7CMX(1006+(%X60C))
O603Ha4nM CKOpPOCTH BparieHus MoTopa B 3a w. Torna Bpemst HauepTaHusi OKPYKHOCTH
koJiecoM B Oyner paBHo:

2 X 100 cm
7CcM X w

CocTaBuM ypaBHEHUE, IPUPABHSIB BpEMs OMKUCHIBAHUS OKPYKHOCTEN Kojiecamu A u B:

2w x 150 2w x 100

7 7T xXw

100 2 /06

W=ﬁ=§<7>
200 2 06
=3 —=3X60=140(—)

Touka O OyneT IBUTAaThCA MO OKPY>KHOCTH, paJInyC KOTOPOU paBeH:

[N\2
R' = <a ——) + (b)?
2
rae a=100 cm, b= 15 cm, L=25 cm

OKpy>XHOCTH, KOTOpbI€ OMNHUCHIBAIOT Koyieca pobora u Touka O, SBASIOTCS
KOHIICHTPUYECKUMH. 3HA4YUT, 0OpU JABWKEHUH pPOOOTa ONUCAHHBIM o0Opa3oMm, Ayru
OKPY>KHOCTEH, MO0 KOTOPBIM JBHXKYTCA Kojeca u Touka O, OyayT HMMETh OJMHAKOBYIO
I'PalTyCHYIO MEDY.

OnpenenuM rpagyCcHyIO MEPY IyT'H OKPYKHOCTH, OITMCAHHOW TOYKou O:

2R’ X =
TR 23600 ~ "o
1, X 360°
= TR

Onpenenum BpeMsl, 3a KOTOPOE KoJiecO A HauyepTUT AYTY OKPY>KHOCTH, TpaayCHas mepa
KOTOpPOM paBHa o.:

I, X 360°
_a

t_ZN(a—L)X%Oo_27T(a—L)X%_lo(a—L) I(a—1)
B wC Bl wC ~ wCR’

2

WC\/(a — %) + (b)?



IIpu pacuerax yuyrem, 4TO

06 006
w=30— = 05—
MHUH C
I, (a—L 100 x (100 — 25
) Clul VNN ( NPAE

WC\/(a - %)2 + ()2 05%x7x \/(100 - %)2 + (15)2

OTBeT:

l. 40 060pOTOB B MUHYTY.
2. 24 ceKyHBbl.



