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Pemenus u otBeThI

Nel
[lockonbKy cKazaHO, 4TO poOOT pa3BOpauyMBAETCs] HA MECTE, TO OYEBUIHO, YTO
UMEETCsI B BU1Y TAHKOBBIN Pa3BOPOT, MPU KOTOPOM OCH MOTOPOB IMOBOPAYMBAIOTCS
B IIPOTHBOIIOJIOXHBIX HAMPABICHUSIX HA PABHBIH 110 MOTYIIO YTOJL.
Koneco, noacoenmuéHHOE K MOTOPY A, IPOLLIO MOJIOBUHY OKPYKHOCTH, THAMETP
KOTOpPOH paBeH pacCTOSTHUIO MEKY LIEHTpAMHU KOJEC (LIMPUHE KOJIen) poOoTa.
[locunTaem 3TO paccTOsTHUE B CAHTUMETPAX:

nXx16: 2=3X%x16: 2 =24
OtBeT: 24 cMm

Ne2

[Tocuntaem quameTp CpeaHUX MOTYOKPYHKHOCTEN B METpax:
1x2=2

[TocuuTaeM nuameTp OONBIIMX MOTYOKPYKHOCTEH B METpax:
1+2=3

[Tocuntaem quameTp 4ETBEPTEl OKPYKHOCTEH B METpax
3:3 =1
3+41 =4

N3 map paBHBIX MOIYOKPYKHOCTEH MOXKHO CJIOKHUTH IO I€JI0M OKPYKHOCTH, a U3

napbl YeTBEPTEH OKPYKHOCTU MOYKHO CJIOKUTh MOJTYOKPY>KHOCT.

[TocuuTaeM IIUHY TPACKTOPHHU:
nX1+nX24+4nX34+n1X4:2=34+6+94+6=24

OtBeT: 24 M

No3
YT00BI pOOOT CMOT MPOEXaTh, JOCTATOYHO MOIHITH 3aCJIOHKY Ha 27 CM.
OnpenenuM, CKOJIBKO IOBOPOTOB JIODKEH CleNlaTh ITWIMHAPHYECKUN OapabaH,
9TOOBI HAMOTATh Ha ce0st 27 CM HUTHU:

27:(mx3)=27:9=3
Paccmorpum nepemauy. Ha kaxmol CTylmeHH, €CIM HCKIIOYUTH Mapa3suTHHIC
meCcTepEHKH, MPOUCXOINUT TIepeada IBMKCHUS OT MECTCPHU ¢ MEHBIIUM YHUCIIOM
3yObeB K IIeCTepHE C OOJBIITUM YHUCIIOM 3yObeB. 3HaUuT, OapabaH Oy/ieT BpamaThes
MeJIJIEHHEe, YeM BeyIas 0Ch, K KOTOPOU moacoeauHEH MoTop. [loaTtomy MoTopy
npUAETCS caeaaTh 00JbIIe 000POTOB, YeM eCTU OBl MMITMHAPHUICCKHUA OapadaH ObLT
HANpPsAMYIO MOACOECIUHEH K OCU MOTOpA.
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Momop

I

Hununopuueckuii
bapaban

[Tocuntaem, CKOJIBLKO 00OPOTOB JOJIKHA caesaTh och No 1

3Xx40:24=5
[Tocuntaem, CKOJIBLKO 0OOPOTOB JOJIKHA CAENIaTh BEYIAs OCh:

5%X24:8=15
3a 60 cexynna Benymas och coBepiiaetr 10 o6opotoB. 3Hauut, 15 060poTOB OHA
COBEPIIUT 32

60 x 15+ 10 =90

OtBeT: 90 ¢

Ne4

Po6ort cTaptyeT Ha KOHBeliepe U e/IeT 10 TpaHCIOPTepHO JienTe. [lepBoHavanbHO
HaIpaBJICHUE IBUKEHUS JIEHTHI U poOOTa COBMAIAI0.

B HayaibHBIE MOMEHT BPEMEHHU CHUHSS JICHTa U pOOOT HAXOASTCS B OJHO TOUKE
KOHBEHEpPHOU JEHTHl. ITO MOXKHO MPUHATH 3a MEPBYIO BCTpeuy poOOTa U CUHEH
n30ieHThl. Jlanmee poboT Oyaer ye3kaTh OT JIGHTHI 10 KOHBEHEPY CO CKOPOCTHIO
150 nm/muH. Ilpu 3TOM JeHTa C HW30JICHTOM cama OyJeT JBUTAThCS BIIEpE] IO
KOHBeHepy co CKopocThlo 5 cm/c. Ha aTom sTame poOOT HE CMOXKET BCTPETHUTH
M30JIEHTY HA KOHBEHMEPHOU JIEHTE BTOPOU pa3.

Korma poGoT mOCTUTHET KOHIIa KOHBEWepa, OH pa3BepHETCA U TMOEAET Haszal 1o
nente. [Ipu TOM U301€HTa HA JIEHTE U pOOOT y’Ke OyAYT IBUTATHCS IPYT HABCTPEUY
Apyry. 3HAYUT, UMEHHO Ha JTOM JTame poOOT BCTPETUT CHUHIOK H30JICHTY Ha
KOHBEHEpe BTOPOU pas.

Onpenenum paccTosiHuEe, Ha KOTOPOM 3TO MPOU30UJIET OT TOUKHU CTapTa.
IlepeBeném anuHy TPaHCIIOPTEPHOU JICHTHI B CAHTUMETPHI:

9M =900 cMm
ITepeBenémM CKOPOCTh POOOTa OTHOCHTEIBHO JICHTHI B CM/C:
M M 10cm MUH CM
150 — =150 X X = 25—
MUH MUH M 60 c C

Cnenaem pHCYHOK I K10 u3 (a3 ABMWKEeHHs poOoTa.
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5 em/se
+
30 em/c

|

Sewe 20 ew/e
| |
| l

[Tocne crapta po6oT OyJeT exaTh B TOM K€ HalpaBJIEHUU, YTO U TPAHCTIOPTEPHAs
neHTa. COOTBETCTBEHHO, €r0 CKOPOCTh OTHOCUTENILHO 10J1a OyJIeT paBHa:

25+ 5 =30 (cm/c)
Pobot mpoeneT Bech KOHBelep 3a

900 : 30 =30 (c)
3a 3TO BpeMsl CUHSA JINHUS IEPEMECTUTCA HA

30 x5 =150 (cm)
[locie MrHOBEHHOTO pa3BopoTa poOOT OyneT JBUraThCS MPOTUB JBMXKCHHS
KOHBeHepHO JIeHThl. Ero CKOpoCcTh OTHOCUTENBHO MoJ1a OyIeT paBHa:

25 -5 =20 (cMm/c)
[Ipu sToM pobOT WM nuHUSA OYAYT IBUTaTbCs HABCTpedy APYr IApYry, 3HAUUT,
CKOpPOCTb UX COJMKEHUs OyJeT paBHa:

20 + 5 = 25 (cMm/c)
Ha mMomeHT pa3Bopora po0OoTa MeXIy CHHEH H30JIEHTOW M KOHILIOM KOHBelepa
pacCTOosIHUE PAaBHO:

900 — 150 = 750 (cm)
OmnpenenuM BpeMs, 32 KOTOPOE PoOOT TOCACT 10 CHHEH H30JICHTHI:
750 : 25 =30 (¢)
3a 3T0 BpeMs CHHSS JIMHHS yCIIeeT IpoexaTh emig:
30 x5 =150 (cm)
Takum 00pazoM, OT Hauaja KOHBeHepa JICHTa MIEPEMECTUTCS Ha PacCTOSHUE:
150 + 150 = 300 (cm)
300cM=3Mm
OtBeT: 3 M

Ne5
Onpenenum KOJIMYECTBO 000POTOB, KOTOPOE ClIEeNaIo Kaxka0e U3 KoJéc poboTa 3a
BpeMs MPOe3/a M0 MPSIMOJIMHENHBIM Y4aCTKaM TPacChl:
10080° : 360° = 28

Onpenennm, Kakoe pacCTOsTHUE Mpoexa poOoT:

28X mX5=28x3x5=420
[Tonyuaercst, 4To EpUMETp HaUEPUEHHOTO PoOOTOM KBajipaTa paBeH 420 cm. Torna
CTOpOHA KBajpaTa OyJleT paBHa:
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420 : 4 = 105
ITocunTaeM MIOMAAb TIOCTPOEHHOTO KBaIpara:
105 x 105 =11 025
Oteet: 11 025 cm?
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Pemienyusi m oTBETHI
Nel
EcrecTBeHHOE OCBEIIEHME OYEHBb HEIPEICKA3YEMO, MEHSAETCA CO BPEMEHEM, UTO
MOXET BHECTH IOMEXH B paboTy JMaTYMKOB, YTO B CBOIO OuUepe]b BIMIET Ha
MPABWIBHOCTh UCTIOJIHEHUS OTJIAKEHHBIX aJITOPUTMOB.

Ne2

BaxxHo, 4TOOBI OTBET Ha 3a/1a4y YAOBJIETBOPSI TpeOOBaHUAM yciaoBusi. CTapToBaTh
poOOT MOXKET TONBKO B BeplIMHE A Wid B BepiinHe B. A Takxe, poOOT A0MKEH
npoexaTh M0 KaXJIOMY OTPE3Ky TPACKTOPUM POBHO MO OJHOMY pazy. Mcxons uz
ATUX YCJIOBHM Oy/ieM CTPOUTH pEUICHUE.

W3 Toro ycioBus, 4To «poOOT JIOJKEH MPOoeXaTh MO KaXI0MY OTPE3KY TPAeKTOPUHU
POBHO 10 OJJHOMY pa3y" clelyeT, 4To TOYKa cTapTa JOJKHA COBNAAaTh C TOUKOMN
(uHMIIA, MHaYe OyaeT HapyLIeHO YCIOBUE 3a1a4uM: JIM00 OyIeT MPOIyIIEH y4acTOK
TPAaeKTOPHUH, JTUOO NMPOU3OUIET MOCEIIEHNE KaKOro-1nbo ydactka 0ojee OJHOro
pasa.

YtoObl CyMMapHBIii Yrojl MOBOpOTa OB MHUHHUMAJIEH, HYKHO CTapTOBaTh W3
BEPILMHBI yTia, TpajycHas Mepa KOTOPOro HauMeHbIIIasl.

Ecnu moBopoT mpoucXoAUT B BEpUIMHE yrila, TPaaycHas Mepa KOTOPOro MEHBIIe
180°, To BenmnuMHa yria moBopota Oyner paBHa pazHocT 180° u BeIMUUHBI yTia.

A B C
D E
F G H

TpaexTopuu, KOTOpBIE 1aIOT CYMMAapHBIN yroJ moBopoTa pobora 630°:
A-B-E-G-D-B-C-H-F-A
A-C-E-G-D-B-E-H-F-A
B-E-H-G-D-A-C-E-G-F-D-B

MOo>XHO exaTh U B 00paTHOM HaIlpaBiICHUU
A-F-H-C-B-D-G-E-B-A
A-F-H-E-B-D-G-E-C-A
B-D-F-G-E-C-A-D-G-H-E-B

[TpoBenem pacu€t nus tpaektopuu A-B-E-G-D-B-C-H-F-A:

45° 4+ 90° + 90° + 90° + 45° 4+ 90° + 90° + 90° = 630°
[TpoBenem pacu€t nus tpaektopuu A-C-E-G-D-B-E-H-F-A:

90° + 45° 4+ 90° + 90° + 90° + 45° + 90° + 90° = 630°
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[IpoBenem pacuét nns tpaekropuu B-E-H-G-D-A-C-E-G-F-D-B:

45° 4+ 90° + 45° + 45° + 90° + 90° + 45° + 45° + 90° + 45° = 630°
B cnyuae nBuxkeHuss B 00paTHOM HalpaBJIEHUMH CYMMapHBIM yroj IoBopoTa Oyniet
TEM XKe€.
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Ne3

PaBHOBecue MaHHOW CHUCTEMBI OCHOBAHO Ha MPUHIIMIIE PaBHOBECHUS pbhluara.
O0603HauYUM UCKOMBIE MACChI IIAPUKOB TaK ke, Kak M 0003Havaromme ux OyKBbI Ha
cxeMme. Tak Kak [0 YCJIOBHIO 3a7jaun OaJIKu pa30UThl HA paBHBIE YACTH, TO Mbl MOXKEM
peHeOpeyb uX JUIMHAMU, YUYUTHIBAsI TOJIBKO COOTHOIIICHHUS YacTeH.

| | | | ? |
I | | | | § L 5 ? ! i
CocrtaBuM ypaBHEHUE PaBHOBECHS IS Oallku, pa3/ieIEHHONW Ha 5 paBHBIX YacTeH,

OITYCTHUB B 3aITUCH YCKOPEHUE CBOOOTHOTO MaJCHUS:
3A+2A+C=2C

C =54
CocrtaBuM ypaBHEHUE pAaBHOBECHS JIJIsl OaKu, pa3ieIiéHHON Ha 4 paBHbBIE YaCTH:
B =2A

CocTtaBuM ypaBHEHUE paBHOBECHUS JJis OallKu, pa3aeIEHHON Ha 8 paBHBIX YacTeH:
4B+2X(2A+2C)=C+2X+4x(2A+B)
Tak kak cymMmmMapHas Macca BcexX ImapukoB paBHa 590 rpammam, TO
54+ 2B+ 3C+ X =590
PemmB cucteMy U3 4yeThIpeX JUHEHHBIX YPaBHEHUM, ONIPEETUM, YTO
A=20r,B=40r,C=100r,X=110Tr
OtmBer: A=20r,B=40r,C=100r, X=110T.
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Ne4
R1 R3
— R2
1 o [ = —
A R4 R3 B
0— S O o (Ao
RO R3 R2
Ne Ob60o3HauYeHHe Homunaga (Om)
1 R1 30
2 R2 25
3 R3 20
4 R4 15
5 R5 60
6 R6 70
[locuntaem conportuBieHue ydyactka AB:
1
=i+i+30+i+i+i+20+i+i=91(OM)
30 70 20 15 " 60 25 25

[locuntaem HampsiKeHUE Ha ydacTke AB:
91 x5 =455 (B)

OtsBeT: 455 B.

Ne5
O603HaunM 3a X MUPUHY MPSAMOYTOJbHHMKA. Tak Kak JIMHA TPsIMOYTOJIbHUKA B 3
pasa 60JbIIIe ero MUPUHBI, TO OHA OyaeT paBHa 3.X.
Torna nmepuMeTp MPAMOYTOJIBHUKA Oy/IET paBeH
P=2x(X+3X)=8X

Torna momaas OyaeT paBHa:

S=3XxX=23X?
OnpeaenuM KOJIHIecTBO 000pOTOB, KOTOPOE CASIAN0 KaKI0e U3 KOIEc podoTa 3a
BpeMsI TIpoe31a 10 MPSIMOJIMHEHHBIM y4acTKaM TPacChI:

360°
28800° : = 80 (06)
1 06

80 000pOTOB — ATO KOJIMYECTBO OOOPOTOB, KOTOPOE OCH MOTOPOB CHACNATU TPH
Mpoe3/ie M0 NEPUMETPY NPSIMOYTOJIbHUKA. Toraa MOXKHO PUPABHSITH:

8X = 80

X =10
To ectb 3a 10 000pOTOB KOJIeca poOOT yCIEBAET HAUEPTUTh MEHBIILYIO U3 CTOPOH
MPSIMOYT OJIbHUKA.
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Onpenenum UIMHY MEHBIIEW CTOPOHBI IPSMOYTOJIbHHKA!
10xmTXx7=10%x3%x7 =210 (cm)
210cm = 21 am
ITocunraem mromanb NpsIMOYTOJbHUKA:
S =3x21x21=1323 (am?)

Otset: 1323 nM?
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Pemienusi u orBeThI
Nel
OCBEIEHHOCTh HA TOJIMTOHE MOYKET U3MEHHUTHCS, 4 BMECTE C HEW W MOKa3aHUs
JaTYMKa Ha YEPHOM U Ha OE€JI0M, YTO MOKET MPUBECTH K COOSIM B BBHITIOJIHEHUU YK€
OTJIAJKEHHOU MPOrpaMMBl.
[ToaTOomy 3amyckaTh KaIMOPOBKY CTOUT, KaK TOJIHKO U3MEHUIIOCH OCBEIICHHUE.
Pexomennyercss kanuOpoBaTh poOOTa Mepea KaXKJ0l TMOMBITKOM B YCIOBUSX,
MaKCHUMAJIbHO MPUOIMKEHHBIX K YCIOBUSIM IMOIBITKH.
Jl71st mpoBeieHUs1 KATMOPOBKH CJICTYET:
[TocTaBuTh poOOTa HA YEPHBINA I[BET, CYMTATH CTETICHH OTPAKEHHOTO CBETA C TOMOIIIBIO
JIaTYMKA [BETA U COXPAHUTh PE3yJbTarT.
[TocTtaBuTh po6OTa Ha OENBIN IIBET, CYUTATH CTENIEHb OTPAXKEHHOTO CBETA C MOMOIIBIO
JIaTYMKA [IBETA U COXPAHUTD PE3yJbTarT.
Ecin moka3aHuss HaTYMKOB CUJIBHO OTJIMYAKOTCS HA OJHOM M TOM K€ LIBETE, TO
KaJIMOPOBKY CTOUT MIPOU3BOIUTD JIJISI KAXKIOTO U3 TATYUKOB.

No2
R 4R
— —
2R 2R

e ey B
4R
— 11— pre
(A1
2R %QI/ 3R
1
4R
HOC‘-II/ITaCM OTACJIBHO COHpOTHBHGHI/IC BerHeFO U HUKHECTO yqaCTKa ICIIN:
1 1
RZ:LFL L+L+SR+L+L+L+LZ6'25R
RT"2R "3R T 6R 14R 4R "2R " 3R
R1=2R+L+L+L=3,2R
4R "4R T 3R
MBI 3HaeM, 4TO
LRy = 1R,
Torna
I R11
2 RZ 1
Tornma cuna Toka Ha BTOPOM aMIiepMeTpe OyIeT paBHa:
[=1L+1, =1 +R11 R1+R21 3,2R + 6,25R 5000 4 = 7560 A
= = o = == X =
1T =haTph R, ! 6.25

OtBet: 7560 A
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Ne3

CocTtaBuM ypaBHEHHUE JABWKCHHS poOOTA:

Fp +mg+N+F =ma
Cnpoenupyem 310 ypaBHeHue Ha jBe ocu. Ock OX HampaBum u3 touku D Brosb
MOBEPXHOCTH HAKJIOHHOW IIOCKOCTH BHU3, K Touke A. Ock OY HampaBum
NEPIICHIUKYISIPHO HAKJIOHHOH TUIOCKOCTH BBEpPX M3 TOUKH D.
Ha ocb OX: —F, +mgsin(30°) + 0 + F = ma (1)
Ha ocs OY: 0 — mgcos(30°) + N+ 0 =0 (2)

W3 ypasaenus (2) monydaem N = mgcos(30°) (2°).
MBEI 3HaeM, YTO CHITY TPEHHSI CKOJIBKEHHSI MOKHO HAWTH U3 COOTHOIICHHUS:
Frp. = uN = pmgcos(30°) (3°)
[Toncrasum (3°) B (1) 1 nomyuum:
—umgcos(30°) + mgsin(30°) + F = ma

F F 1 33
a = g(sin(30°) — pcos(30°)) + = +g (E — %) =
_g(10-3v3) F ___
=20 tm®

CkopocTh po060Ta MOYKHO BBIYUCIUTE CIACAYIOITUM 00pa3oM:

V() =V, +at =0+ at = at (4)
Ham Hy»XHO ompeieIuTh MOMEHT BPEMEHH, B KOTOPBIA pOOOT OKaxeTcs B TOUKe B.
Bbraucnum myTh, KOTOpPBIH poOoT mpeooieet ot Touku D mo Touku B:

L —pp - EC _2\/§_4( )
B "~ c0s(30°) 3 M
2
Brrancnute MIPONICHHBIN IIyTh poborta MOKHO
o ¢popmyiie:
(t) = +Vt+at2 —0+0+at2 _at
BT Xt T 2 2
at?
=70
N3 (5) onpenenrim MOMEHT BpeMEHH, KOT1a poOOT OKaKETCs B TOUKe B:
2L
t= |—
a

Torma uckomasi CKOpoCcTh OyE€T paBHa:
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’ZL
VB=at=aX ;=V2La

10 -3 40 /
VB=\/2><4><(10><T+7)=\/4x(10—3\/§+40)=2 50 — 3V3 »

M
~ 13,387 —
C

24/3
BC=DE — 2V3tg30°=4 ——=2(m
g NG (M)

Jist yno6cTBa perieHus BBeAeM emé ogny cucreMmy koopaunat. Oce OY’ HanpaBum
u3 Touku C BepTUKaIbHO BBEpX, a ocb OX’ — ropuzonTanbHo oT C k A.

10
Y'(t) =2 — 13,387 xsin(30°) t — 7t2 =0

10t% + 13,387t —4 =0
D = 13,387% 4+ 160 = 339,212
—13,387 — /339,212
tl = < 0
2X%X 10

—13,387 + /339,212
t, = 20 ~ 0,252(c)

X' (t) =0+ 13,387t cos(30°) + 0

V3
X'(t,) = = x 13,387 x 0,252 = 2,922(m)

2
2,922 M = 29 im
OtseT: 29 1M

No4

[TpoaHanmu3upyeM IpeICTaBICHHYIO CXEMY.

Ecnu Ha nBa BX0/1a 1MOoJaTh OJJMH U TOT K€ CUTHAJI, TO MBI ITOJIYYHM €0 OTPHUIlaHUE:
A-A=A

3anuIneM JornYecKyro G YHKIIUIO H YIIPOCTHUM €ro:

WIH
A-B+A-B+A-B=A-(B+B)+A-B=A+A-B
Omer:B+A-BumA+A-BuwmA+ B
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Ne5

Po6oT npoexan 4 paBHBIX OTpe3Ka U MOBEpHYJCs 3 paza Ha 90° Ha mecTe.

Cyas o onucaHuio, poOOT BCerja NoBOpayuBajl B OHOM U TOM K€ HallpaBJICHUH,
3HAYUT, OCb MOTOpa A TONOJHUTEIBHO MOBEPHYIACh HA OAUH U TOT K€ YTroJl BOEpE,
a ocb MOTOpa B - onoaHUTENbHO MOBEPHYJIACH HA TOT K€ CaMblil yroJ Ha3a/l.
IlycTh 00 — 3TO yroj, Ha KOTOPBI MOBEPHYIUCH OCH 3a 3 moBopoTa podoTa Ha 90°.

A B —3T0 cymMmMapHbIi yToJ1 MOBOPOTa OCEH MOTOPOB MPHU MPOE3/1€ 10 CTOPOHAM

KBaJpara.
Tornma
Pat g =B+a)+ (B —a)=2p
Va4t @p
p=""—

CymMapHbIii yroi moBopoTa Kojiéc podoTa Mpu npoe3jie Mo 0JHOM CTOpoHe
KBaJipaTa:

Pa+ ¢p Pa+ ¢p
B = — 4= — 5
JlnmvHa CTOpOHBI KBajpaTa OyAeT paBHA
A d 22500 + 207007 314%x6=15x%6X3,14 = 2826
X = X X = X X =
360° 8 x 360° ’ ’ /6 (cm)

[MocunTaem MIOMmAb KBAApaTa:
282,6 X 282,6 = 79862,76 ~ 79863 (cM?)
79863 cM? = 798,63 nM? ~ 799 am?
OtseT: 799 am?
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Pemienusi u oTrBeTHI
Nel
[Tpunuun paGoThl YyIBTPA3BYKOBOTO JaTYMKA COCTOUT B TOM, YTOOBI 3aMepsTh
MPOMEXKYTOK BPEMEHH OT TOTO MOMEHTA, KOTJa YJIbTPa3ByKOBOW CHUTHA ObLI
UCITYILIEH, 0 TOTO, KOI/1a OTPa)KEHHBIN CUTHAJI ObLT IPUHSIT.
JlaTuMk HCIyCKaeT CUrHajl, a YJIABIMBACT OTPAXKEHHBIM CUTHAJI CIIEHUATBHBIM
CEHCOPOM.
Ecan o0bexT HaxoauTcs, MO MHEHHMIO JaT4MKa, Ha PAcCTOSIHUU 255 c¢M, TO 3TO
O3HAYaeT, 4TO JATYMK HE MOXKET YJIOBUTh OT HETO OTPAXKEHHOTO CUTHAJIA.
MpbI 3HaEM, 4TO TOBEPXHOCTH MapajuieIenuIe a MOKET OTPaKaTh CUTHAJ JaTYUKA.
[Ipu moBOpOTE Mapaienenune1a CUrHal ocjie OTPAKEHUS YKE HE MOXKET IMONACTh
B CEHCOpP, KOTOPBIM OTBEYAET 3a YJIABJIMBAHHWE CUTHAJIA, MOITOMY JAaT4YUK U HE
ONPEICIINI HAJIMYUE MTapajuieenuIeia.

No2
Cnenaem JOTNOTHUTEIBHBIC TOCTPOCHUS

D

Touku B, G, H, C nexar Ha oxHoli npsmoi, Touku A, E, F, D nexar nHa onHou
PSAMOM.
BCnNnAD =0,BC L AD
LA =¢B =2+2C = ¢4D =60°
AG = AH, 3naunt tpeyronbank AGH — paBHOOEIpEHHBIN.
¢IAE = 30°
£0BE = 30° £BEO =90° — £0OBE = 60°
£BEO- BHemHui yron tpeyroiabHuka [AE
2IAE = 60° — £IAE = 30°
2IAE = £AIE = 30° 3Hauur, [E = EA
ZIEA = 120°
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Mo>xHO nokazartb, yTo TpeyroabHuku |AE u JAE paBHbl, 3Hauut 1A = JA.
MOXHO MOKa3aTh aHAJOTMYHO, YTO Bce cTOpoHbl MHoroyronsHuka AJCLDKBI

PaBHBI.
AO=0B=r=2wmM

T
OFE = OB: ctg 30° = —
I V3

r
AE = A0 —0OE =1r ——

V3
EM 1 Al
ry V3
AM = AE X cos30° = (r——)x—
V3/) 2
V3 r
AI=2AM=2><—><(r——)=r V3 -1
> x(r-) =r(¥3-1)
y MHOI‘OYFOJILHI/IKa 8 CTOpOH. 3HaLII/IT, cIro HepI/IMeTp paBeH:
P=8(V3-1)r

Torpa nnuHa TpaeKTOpUHU OYyJET paBHa:
L= 8(\/§— 1)r + 2nr = 2r(4(\/§— 1) +T[) 3
~2%x2x (4% (V3—-1)+314) == 24,27 (m)
24,27 M = 243 oM
OtBeT: 243 1M

Ne3

D C A

CocTtaBuM ypaBHEHHUE JABMKECHHS poOOTa:

Fp +mg+N+F =ma
Cnpoenupyem 310 ypaBHeHHE Ha JiBe ocH. Ock OX HampaBuM U3 TOYKH A BIIOJb
MOBEPXHOCTH HAKJIOHHOW TUIOCKOCTH BBepX, K Touke B. Ocp OY HampaBum
MEPIEHANKYIISIPHO HAKIOHHOMN TJIIOCKOCTH BBEPX U3 TOUKH A.
Ha ocs OX: —E,, — mgsin(30°) + 0 + F = ma (1)
Ha ocs OY: 0 — mgcos(30°) + N+ 0 =0 (2)

W13 ypaBuenus (2) monydaem N = mgcos(30°) (2°).
MbI 3HaeM, YTO CHITy TPEHUSI CKOJIBKCHHUSI MOKHO HAWTH U3 COOTHOIICHUS:
Frp, = uN = pmgcos(30°) (3°)
[MoactaBum (3°) B (1) u noayuum:
—umgcos(30°) —mgsin(30°) + F = ma
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F F 1 243
=—- n(30° 30°) ) ==——g|=+—
a=_ 9(sin(30°) + pcos(30°)) — g<2+ 20>

m 10
CkopocTb pob60Ta MOKHO BBIYMCIIUTD CIAEAYIOIUM 00pa3oM:
V() =Vy+at =0+ at = at (4)
Hawm Hy»XHO ompeaenuTh MOMEHT BPEMEHHU, B KOTOPBIA pOOOT OKaxeTcs B Touke B.
Bbruucinum myTh, KOTOPBII poOOT peooieeT OT ToUku A 10 Touku B:

L=AB = Ac —\/§—2()
B " c0s(30°) 3 M
2
Berancnure IIPONCHHBIN IyTh poboTta MOYKHO
o ¢opmyse:
t) = +V1:+0Lt2 —0+0+at2 _ o
R 2 2
at?
=7 ®)
U3 (5) onpenenuM MOMEHT BpeMEHH, KOTJ1a poOOT OKaxkeTcsi B Touke B:
2L
t= |—
a

Toraa uckomasi CKOpocTh OyIE€T paBHa:

’ZL
VB:at:aX ?:\/m

VB=JZXZX(?—M)z\/ALX(lO—S—\E):Z/(5 —V3) ~

M
~ 3,615 —
C

BC =3 +ctg(30°) =1m

Jnst yno6cTBa pemienns BBeAEM enié oaHy cuctemy koopauHat. Ock OY ’ HampaBuMm
u3 Touku C BepTUKAIBHO BBEPX, a ocb OX’ — ropuzonTansao ot C k D.
10
Y'(¢) =1+ 3,615 x sin(30°) t — 7tZ =0

10t%? — 3,615t —2 =10
D = 3,615% + 80 = 93,0682
3,615 — /93,0682
— <0
2x10

2]
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3,615 + /93,0682
t, = 10 ~ 0,6631 c

X' (t) =0+ 3,615t cos(30°) + 0

V3
X'(tz) = 3,615 X —-x 0,6631 ~ 2,076(m)

2,076 M = 21 1M
OtBeT: 21 1M

Ne4
Beeném cremyronue 0003HAYCHHUS IS TOKOB, TEKYIIMX B IEMH Ha Pa3IUIHBIX
ydacTKax:

B cxeme ucnonb3yerca aneMeHT nuTaHusi Oartapeiika. IlpuBeném eé x cxeme ¢
UIeIbHBIM UCTOYHUKOM HAIPsKEHUS] 1 BHYTPEHHUM CONPOTUBJICHUEM OaTapenku

Bocnonszyemcs nepsbiM npaBuiiom Kupxroda, 9roOsl 3anucaTh BCIOMOTraTeIbHbIE
ypaBHeHus 1 y3i0B A, B, D:

I:I]_+IZ
11:I3 +15
I:I3 +I4

Bocnonb3yemcs BTopbiM npaBmiioM Kupxroda, 94rodsl 3ammucath BCIIOMOTaTeIbHbIC
ypaBHEHUS i1 TPEX KOHTYPOB, BEIOPAB 3a MOJOKUTEIHHOE HAMpaBleHHue 00xo/a
HaMpaBJIECHUE N0 XOY YACOBOU CTPEJIKHU:
LR+ 2I;GR—-3LR=0
3LR+ LR+ 1Ir =¢
JloGaBUM K 3TOMY yCIIOBHE:
L =1,
Pemmmm nony4eHHy0 cucTemMy U3 MIECTU JIMHENHBIX YPABHEHUHN U MOJYYUM:
4 ¢—Ir 4 40B —-5AX%Xx10m

R ==X ==X == 4 (0
7 I 7 5A (Om)
Homwunan pesucropa Ha «Moctruke» BC paBeH:
2X4=80M
OtBeT: 8 OM
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Ne5

Po6ot mpoexan 4 npsiMOJIMHENHBIX OTpE3Ka U MOBEpHYJICA 3 pa3a Ha 90° Ha mecTe.
Cyas o onucanuio, poOOT BCeria NOBOpaYMBall B OTHOM M TOM K€ HAIpPaBIEHUH,
3HAYUT OCh MOTOpa B onosHUTENBHO MOBEPHYJIACH 3 pa3a Ha OJMH U TOT K€ YIrojl
BIIEpE, a OCb MOTOpa A — JONOJHUTENIBHO TOBEPHYJIACh 3 pa3a Ha TOT K€ CaMbIil
yroJI Ha3am.

[lycTh 00 — 3TO yroj, Ha KOTOPBI MOBEPHYIUCH OCU 3a 3 moBopoTa podoTa Ha 90°.
A B — 3T0 cymMMapHBbIil yroy MoBOpoTa Oceii MOTOPOB MPHU MPOE3/E MO CTOPOHAM

MPSMOYTOJIbHHUKA.
Tornma
atop =B —-—a)+ (B +a)=2p
Qa4+ @p
p="""

O603HaunM 3a X MIUPUHY NPSIMOYTOJbHUKA. Tak Kak JUIMHA MPSMOYToJibHKUKA B 1,5
pa3a Oouibllie ero HIMpPHUHbI, TO OHAa OyaeT paBHa 1,5.X.
Toraa nepumeTp NpsIMOYTroJbHUKA OYyAET PAaBEH:

P=2x(X+15X)=5X
CymMmapHBIil yroa noBopora Kosiéc poOoTa Hpu IMpoe3jie MO0 MEHbIIEH CTOPOHE
IPSAMOYIOJIbHUKA':

Pat+ Pp Pa+ Pp
hi=—7"="1
JlniHa MEHbIIEH CTOPOHBI MPSAMOYTOJIbHIKA OYICT paBHa:
B, 12960° + 14040°
X nd = X 3,14 x9=75%x9x3,14 = 211,95 (cm)

360° 10 x 360°
[Tnomaas npsaMoyrojisHUKa Oy/IeT paBHa:

S=15%211,95% ~ 67384,2 ~ 67384 (CMZ)
67384 cM? ~ 674 nm?
OtBeT: 674 nMm?



