YcioBue

Sagada 1. «Pagap-cnugomerp»

CkopocTb aBTOMOOWJISI COTPYAHUKHA MUJIUIUNA U3MEPSIIOT JIUCTAHIIMOHHO, C IIOMOIIBIO PagapoB-
JIOKaTOpoB. [IpuHIuIIbI pabOThl TAKUX JUCTAHIIMOHHBIX CIIMJIOMETPOB MOI'YT OBbITh pa3/imdHbIMU. B
JAaHHOU 3a/1a4e paccMaTpPUBAIOTCS HEKOTOPHIE U3 HUX.

>

X

Bo Bcex ciydasax OyjieM cuuTaTh, YTO MUJIUIENHCKAT MaIlluHa ¢ W MalluHa b, CKOPOCTb KOTOPOI
A3MEPAIOT, ABUKYTCA BJI0JIb OJIHOU IIPAMOIA: IIepBad ¢ HOCTOAHHON CKOPOCTBHIO U, BTOPad C IIOCTO-
STHHO CKOpPOCTBIO v. CKOPOCTH CUTHAJIOB, IMMOCHLIAEMBIX PaIapoM - C.

C‘{I/ITaeM, 4TO B Ha4YaJIbHBIII MOMEHT BpeMeHU MallliHa a4 HaXOAUTCA B HadaJie KOOP/JINHaT, a MalllMHa
Ha PaCCTOAHHNU Ty OT HeEe.

Yacts 1. UMmnysibcHag tokanus.

Pa;:Lap IIOCBbLJIAET KOPOTKHUE SJIEKTPOMAaIlrHUTHBIEC MMIIYJIbCBHI, CJACAYIOIIUE C NMHTEPBaJIOM 7, U YyJlaB-
JIMBAaET OTpazKeHHbIE€ OT MalllMHbI b UMITYJIBCBI, U3MEPAA IIPU 3TOM BpPpeEMA ME2KJ/y HUMU T7.

1.1 Banummre 3aKOHBI JBUKEHUsT 000X aBToMobutei x,(t), (t), mocrpoiite rpaduk STUX 3a-
KOHOB JIBUZKCHUSI.
1.2 TTocTpoiite rpaduKu 3aKOHOB JIBUKEHUST ;LB%/X [IOC/IeJ0BATE/ILHO MCIIYIIEHHBIX UMIIY/ILCOB. Pac-

o 0 0
CHUTaUTE U YKazKUTE Ha rpa(bMKe: BpeMeHa tl(c n .Z'Eg) KOOpJAUHATBl TOYEK B MOMEHT HCIITyCKaHWI;
1 1 2 2
BpeMeHa t’(ﬁ) n $](€) KOOpAuHaThl TOYEK B MOMEHT UX OTpPpazKE€HHA HMITYJILCOB; BPEMEHA t]i) n l’](c)

KOODJIMHATHI TOYEK B MOMEHT BO3BPAIeHUs NMILYJIbCOB K JIOKATODY.
3anummTe TakyKe 3aKOH JBUKEHUS TTOCTAHHBIX M OTPAasKEHHBIX UMITYIbCOB Z1(t) 1 xa(t).

1.3 Paccunraiite Bpems 77 MeXKIy HIPUXOJAMH B pajapy ABYX IOCJIEIOBATEIbHBIX OTPayKeHHBIX
nMITyIbcoB. [lomyanTe mpubamkeHHyio hOpPMyITy Il 9TOrO BPEMEHH, CINTasd, 9TO CKOPOCTU aB-
TOMOOWMJIENl 3HAYUTETLHO MEHbIIIe CKOPOCTH PACIIPOCTPAHEHUS UMITYJILCOB U, U <K C.

1.4 PaccunraiiTe 4ucjieHHOE OTHOCUTEIHLHOTO U3MEHEHUs BPEMEHU MeK Iy ITOCJTAHHBIMU U ITPUHS-
TBHIMHA HMILYJIbCAMU %. [IpoBeuTe YUC/IEHHYIO OINEHKY 3TON BEJMYUHBI, 33J1aB CAMOCTOSATETHHO
pa3yMHbIE CKOPOCTH aBTOMOOWJIEN U UMITYJTbCOB.
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Yactp 2. N'apmoHnydeckasi jJoKamus.

PaCCMOTpI/IM Cﬂy‘{aﬁ, KOorJa paJap IIOChLJIaeT TapMOHHUYCCKYIO 3JIEKTPOMAromMTHYIO BOJIHY C 4Ya-
CTOTON Vy U IPUHUMAET OTpPazKEHHYIO BOJIHY, OIIpeae/dd IIPpU 3TOM YaCTOTY IMPUHATOTO CUTHAaJIa
Vs.

2.1 PaccunraiiTe 3Ha9eHus JI/IMH BOJH IOCJTaHHON A; U OTparKeHHON Ao BOJIH.

2.2 Onpenenmure 9aCTOTy Vo HMPHUHSATOTO CUTHaja. Haliinre OTHOCHTETbHOE M3MEHEHNEe YaCTOTHI
%, CUNTas, 9TO CKOPOCTU aBTOMOOMJIEH 3HAUUTE/ILHO MEHbIIIE CKOPOCTH PAaCIPOCTPAHEHUS M-
IIyJILCOB U, V K C.

Yacts 3. PeasibHbIe n3MepeHUs.

Kak u B vactu JABa CHUTaeM, 9TO JIOKATOP HOCbhLJIa€T 'aPMOHNYECKYIO BOJIHY C 9aCTOTON Vo U 11pU-
HHUMaET OTPazKE€HHYIO BOJIHY. 3arem HpI/IHHTbeI CHUI'HaJl CKJIaJAbIBa€TCdA C ocJ1abIeHHBIM CHUT'HaJIOM,
KOTOprfI IIOCBLJIAET JIOKATOP.

3.1 Tlokaxkute 4TO aMILUIUTYAa CyMMa JBYX CUTHAJIOB, IOCBLIAEMOTO M IPHUHSITOTO OTParKEHHOTO,
HCIBITBIBAET TIepUonIecKne n3Menenns (6uenns). Cauraiite, 9T0 aMITUTY/ B 9TUX CHIHAJIOB BbI-
PaABHUBAIOTCS. SAIUIITUTE 3aKOH U3MEHEHHUS aMILIUTY/Ibl CYMMapHOTO CUT'HAJIA C T€I€HUEM BPEMEHHU.
Haiiinre nepuos 6uenwmii.

3.2 Tlonyunre npubIMKEHHOE BBIPAYKEHME JIJIsi OTHOCUTEIBHON CKOPOCTH aBTOMOOWJISI, BBIPA3UB
ee Jyepe3 m3MepsAeMblil epuo/i ouenuii. fABssercs Ju n3MepeHHoe YKa3aHHBIM CIIOCOOOM 3HAYEHUE
CKOPOCTH MTHOBEHHO#i (B CTPOIOM CMBICJIE) CKOPOCTBHIO!

KM

3.3 Ilycrpb oTHOCHTEIbHAA CKOPOCTH aBTOMOOMIIst pagHa 10 2 a ji/iMHa BOJHBI HOCBLIAEMOli Hero-
JBUKHBIM pajiapoM paBHa \g = 20 cm. OneHnTe OTHOCUTEIBLHOE CMEIeHne aBTOMOOMIEH 38 MUHU-
MaJIbHO BO3MOYKHOE BpPEMsI U3MEPEHUIA.

Peinenne

Bamaua 11-1. «Panap-cuummomerps»

Yacrp 1. UMnysabcHad JIOKamus.

1.1 Tak Kak aBTOMOOUIIN JABHU2KYTCA PaBHOMEPHO, TO 3aKOHBI UX JABU2KEHNA NMEIOT BUJ

xp(t) = ut. (2)
1.2 VMmmyiase HoMep k UCIYIEH B MOMEHT BPEMeH’ t}({o) = kT B TOUKE C KOOPIAMHATOMN x,(f) = ukT.

3akon JABU2KEHUA UMITYJIbCa OO0 OTpazKeHud UMeeT BU/L
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z1(t) = 20 + et — 1) = ukr + c(t — k1) = ct — (c — w)kr. (3)

B MOMeHT oTpazkeHUsi KOOPJAWHATHI UMITYJIbCa U aBTOMOOIIIsT paBHBI X1 (1) = x,4(t). 13 sT0T0 yCiio-
BHsI HAXOJMM BPEMsl OTDaKeHUsI

T c—u
ct—(c—uwkr =20+t = tgcl):_0+
c—v Cc—0v

kT (4)

N xoopsmHaTy COOTBETCTBYIONIEN TOYKN

x,gl):x0+vt§€1):xo+v< 0 +C_uk7'>: © ro+v—"kr (5)
cC—v cC—vV cC—vv C—v

ITocie OTpazKeHusd MMITYJILC ABUZKETCA B IIPOTUBOIIOJ/IO2KHOM HallpaBJICHHUHN I10 3aKOHY

:L‘Q(t):x](gl)—c(t—t’(:)): c $0+Uc_uk7'—c(t— Xo —C_u]m—)

cC—Vv cC—v CcC—v cC—v
_g ¢ gy ety (©)
cC—v cC—v

Jlyis onpejiesieHnsl KOOPAMHATHI IEPBOr0 aBTOMOOM/IS U MOMEHTa BPEMEHH, Korja OyJeT 3aperi-
CTPUPOBAH OTPAYKEHHBIN CUIHAJ, HEOOXOJAMMO DeIuTh ypaBHeHue To(t) = xp(t):

2 ¢ m0+<c+v)(6_u)k7—0t:ut =
c—v c—v
) c (c+v)(c—u)
t, =2 k 7
e et ) T et o) 0
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Ppa(i)I/IKI/I Haﬁ,ﬂeHHbIX 3aKOHOB /[IBU2KCHUA aBTOMOOUIIEH 1 HUMIIYJIbCOB IIOKa3aHbl Ha PUCYHKE.

1.3 BpeMH Me2K/1y IIpuxoJaMm’ JABYX IIOocCJieJoBaTeJIbHbIX MMITYJIBCOB

OB ) [ Cng D
[ E R Sl o T (®)

[Tpu u, v < ¢ BeIpazkenue (8) yupormaercs

e (12 :

1.4 OTHOCUTEJIbHOE N3MEHEHHE nHTepBaJia Me2K/1y UMIIYyJIbCaMU PaBHO

T =

(10)
Ecim pasnocts ckopocteil cocrapisier BeanauHy mopsiika 30 m/c ( T.e. okono 100 km/ 1ac ), To

OTHOCHTEJIbHOE M3MCHCHHE MHTEpBaja cocTabisgeT 2 - 1077, 4To, cKopee BCETro, HE MOMKET OBITDH
3apPEruCTPUPOBAHO.

Yactp 2. N'apMoHnYecKas JIOKamus.

2.1 3a nepuo 0JHOro KoJiebaHns BOJIHA IIPOXOINT paccTosuue, ¢1jy, a aBroMmobuib - uly. PazHocts
MEXKJTY 9TUMU PACCTOSHUAME U OyJIeT paBHA JJINHE PACIIPOCTPAHAIONICHCS BOJIHBI

)\1:CT0—UT0:(C—U)%. (11)
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BpeMH ME2KAY OTPazKCHUAMU JIBYX MaKCUMYMOB BOJIHBI OT ABU>KYIIIETOCHA aBTOMO6I/I.HH MO2KHO pac-
CUATATDH 110 POpMYyJIe

A — U\ —
T, = 1 C U_o _ C UTO. (12>

cC—v C—UVU C cC—Vv

JlmHa oTpaXKeHHO# BOJIHBI paccuuThiBaeTcs 1o dpopmysie anajorudnoii dopmyste (11)

cC—Uu

Ao =Ty +uly = (c+u)Ti = (c+v) To. (13)

2.2 Tlo anasiorun ¢ dbopmysioit (12) sanuimem uHTEPBAT MEXK/LY IPUEMAMU MAKCUMYMOB OTDAKEeH-
HOU BOJIHBI JIBUXKYTIIUMCS JIOKATOPOM

A _
=2 _ctv c-up (14)
c+u c+u c—wv

CretoBaTeIbHO, 9acTOTa MIPUHATOTO CUTHAJIA PaBHA

c—v c+u v —1U
= . ~[1—-2 15
"2 c—u c+vy0 ( c )VO (15)

OrHOCHUTEILHOE U3MEHCHUE YACTOTHL onpejeideTrcd 110 (bOpMyJIe

VQ—V0:_2’U—U, (16)
1240 C

Yro comazer ¢ dopmysoit (10), moaydeHHON B TIEPBOii 9aCTH.

Yactp 3. PeanbHble nuamepeHus.

[Ipu cinoxenun AByX KoJjiebaHuit OJM3KUX YACTOT BO3HUKAKOT OWEHMS, KOTOPbLIE OINUCHIBAIOTCS
dyukIMEit

u(t) = ug(t) + ua(t) = Acoswot + A coswat = 2A cos (#t) cos (Wt) : (17)

Ota QYHKIU IIPEJICTaB/IAeT COOO IPON3BEICHIE JIBYX (DYHKIINA: OBICTPOMEHSIONIENHC s CO CpejiHei
JacTOTON M MeJJIEHHO MEHSIOIIecss ¢ 9acTOTOW PaBHOM IOJIOBUHE PA3HOCTU FACTOT HCXOIHBIX
KoJIe0aHmii.

CreoBaTeIbHO, MOXKHO CYATATh, UTO MeJJIeHHO
MEHSIONAsACA (PYHKIUS OMMCHIBACT U3MEHEHUE aM-
IJIATY/IBI KOJIEOaHMT

oy

Wo — W2

Ax(t) = 2Acos Tt . (18)
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Cxemaruyeckuii rpaduk pe3y/ibraTa CJI0KEHUs 110~
Ka3aH HA PUCYHKE.

Yacrora Ouennii onpejeasgercsd 1o popMysie

Wo — Wo v—1Uu
Wo = | =5 =m(vy—1p) =27 Vo,
a UX [ePHOJI PaBeH
2w c 1
=" _° -
we v —u|

(19)

(20)

3.2 U3 dbopmysst (20) ciaeyer, 9m0 OTHOCHTEIbHASI CKODOCTD JIBUKEHUST aBTOMOOIIIEH MOYKET ObITh

paccauTaHa CJIedYIOIHNM 06pa30M

C

v —u| = T

(21)

DTa CKOPOCTH HE SBJISIETCS MIHOBEHHOI, TaK KaK JIJIsT N3MEPEeHUsl TIeproia OMeHnit JT0I?KHO TPOTH
BpeMsd, TI0 KpaliHeil Mepe, paBHOe 3TOMY Tepuoiy. [Ipn ykazsaHHBIX IMC/IEHHBIX 3HAUYEHUAX Mapa-

MEeTPOB TIepuo/] OneHuit pasen

o 0,20 M

Tl g

Ts =72-10"3c,

1 MOXKET OBITh JIOCTATOYHO IIPOCTO U3MEPEH.

3.3 OrHOCHTEILHOE CMeleHrne aBTOMOOMIIENl PABHO IIPUMEPHO PABHO JJTMHE BOJIHBI ITOCHLIAEMOIO

CHUT'HaJIa.
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