Pemrenus
3anay 3aK/JII0YNTETbHOr0 Typa oaumMnuaabl «Pocatom» 2016-2017 yuednoro roaa
dusuka, 11 kiaacc, KoMIJIeKT 3

1. ABTOMOOWMIIb, IBMKYIIMICS MO MPSIMOMY IIOCCE, U3/1a€T MPOJOKUTEIbHBIA 3BYKOBOM cUrHai. JlaTuuku,
PaCIUIOKEHHBIE 110 U MPOTHUB X0/1a JBUKEHUSI aBTOMOOWIIS, 3apETUCTPUPOBAIU JITUTEIIBHOCTH cUrHaiia At u
1,05At. Kakyio ATUTENBHOCTh CHUTHANA 3aperuCTPUPOBAN, PACIONOKEHHBIH 10, a KaKyl IPOTHB
HampaBlIeHUsl JBIKEHUs aBToMoOwis? HailTu CKOpOCTh aBTOMOOWIIS, €CIM CKOPOCTh 3BYKa B BO3AYX€
paBHa C.

2. DnexTpuueckas Lielb, cXeMa KOTOpPOW IpHBeleHAa Ha PUCYHKE, coOpaHa U3 JBYX

& &
pPa3HBIX MCTOYHHKOB W TPEX OJUHAKOBBIX BOJIbTMETpoB. DJIC mpaBoro MCTOYHHKA 2
U3BECTHA U paBHa &, =10 B, mpasblil BonbTMeTp nokasbiBaeT Hanpsbkenue U, =12 B.

Haititn mnokaszanusi JByX OCTaJibHBIX BOJBTMETPOB M JJIC 71€BOro HMCTOYHMKA.

BHyTpeHHUM CONPOTUBIIEHUEM HCTOYHHUKOB MTPEHEOPEUb.

3. Jlerkyro TpyXHHY TMOJBECHJIM 3a OJWH KOHEI] K MOTOJKYy. Ecium K cBOOOAHOMY KOHITY IPY>KHHBI
HPUKPENUTH I'Py3 Maccoil M, To ee jumHa Oyzer paBHa |,. Ecin oT npyxuHBI 0Tpe3aTb OJHY YETBEPTh, a K

ee OCTaBILIEHCsA YacTH NMPUKPENHTh Ipy3 Maccoil 2m, ee manuHa Oyzmer pasHa |,. Haiitm kxoaddunment

KECTKOCTU NEPBOHAYAIIbHOM MPY>KUHBI.

4. C naeanbHBIM ra3oM MPOBOJAT IMKINYeCKuid mponece 1-2-3-4- P

1, cocrosiumii 3 aAByx nuzorepm (1-2 u 3-4) u nByx uzobap (2-3 u

4-1; cM. pucyHok). M3BecTHO, 4TO OTHOLIEHHWE TEMIEepaTyp Ha

uzorepmax 1-2 u 3-4 paBHo T34/T12=2, a Ha ydacTKe

M30TEPMHUECKOr0 pacIIUpeHusl ra3 moiydan B 3 pasa Oosblie 1 v
TeIula, 4YeM Ha y4yacTke u3oOapuyeckoro HarpeBanus 2-3. Haiitu
KII/ nukna..

5. Ha mepoxoBatoii TOpPU30HTAJBLHOM TIOBEPXHOCTH HAXOASATCS

HWIMHIP Maccoil M u KyO maccoit 2m. JluamMeTp oCHOBaHMS IMIUHAPA E
paBeH cropoHe KyOa. Kakoil MHUHMMalbHOW TOPU3OHTAIBLHON CHIIOH, o

MPOXOJAIICH Yepe3 LEeHTPHl Te, HYKHO JeHCTBOBAaTh Ha KyO, YTOOBI /
MpHU ABMKEHUU Ten HuIuHAp He Bpamanca? Kosddummentsr Tpenus
MEXIy KyOOM U TIOBEPXHOCTBIO, IMIMHAPOM U TOBEPXHOCTBHIO, a TaKXKe MEXAY MHIUHIPOM U KyOoM

OOWHAKOBLI U PABHBI A .

Pemienus
1. 3a Bpems, mporesmee MeXAY HayaloM M KOHILIOM 3BYKOBOT'O CHUTHaja, aBTOMOOWJIb MPUOIU3WICA K
JATYMKY, PACIIOJI0KEHHOMY I10 HAIPABJICHUIO €r0 ABMKEHUS U yIAJIWICSA OT MPOTUBOMNOJIOKHOrO. [ToaToMy
«KOHEIl 3BYKOBOTO CHUTHaja» MpPHUAET K JaT4MKy, pPAaclOJIOKEHHOMY [0 HAIpPABICHUIO JIBUKEHUS
aBTOMOOMJIA OBICTpEe, YeM OH ObUI U3JaH aBTOMOOWJIEM, U M03KEe KO BTOpOMY AaTyuKy. [loaromy maruuk,
PacroJIOKEHHBIN M0 ABM)KEHHUIO aBTOMOOMIISL 3aperucTpupyer Ooliee, KOPOTKUN CUTHAJ, BTOPOM JaTUMK —
Oonee nuHHBIN. Haiinem 1uTenbHOCTh 3TUX CUTHAJIOB.

[TycTh OMMTENBHOCTH 3BYKOBOI'O CUTHAjla B CHUCTEME OTCYETa, CBA3aHHOW C aBTOMOOWIJIEM, paBHa
AT, CKOPOCTb aBTOMOOWJIA - V, CKOpPOCTh 3ByKa - C. IlycTh, KpomMe TOro, aBTOMOOWJIb Ha4yall W3/1aBaTh
3BYKOBOM CHUTHaJI, KOTJ]a OH HaXxOJIWJICS HA PACCTOSHUU X OT JAATUMKA, PACIIOJIOKEHHOTO 110 HAIlPaBJIECHUIO
JBIDKEHUS] aBTOMOOWJISA, M Y, OT JaT4yMKa, pacloyIO)KEHHOIO MPOTHBOMIOJIOKHO HAlpaBIEHUIO €ro
ABIKeHUs. Toraa Havajao 3BYKOBOI'O CUTHana OyIeT 3aperuCTpUpPOBAHO JATYMKAMU depe3 HHTEpBalIbl
BpEMEHU

X _y

no ! npomue C
IMOCJIC €ro H3Jy4YCHUIA aBTOMOOUJIEM. ((KOH@H 3BYKOBOI'O CHUTHAJa» 6y21€T H3JTy4YCH, Korja aBTOMOOUJIb

OyZeT HaxOJIUThCS Ha PacCTOSHUU X +VA7 u Y —VA7 OT gatyukoB. [IoaTOMy OH IpUJeT K AaTYMKaM depes
VWHTEPBaJIbl BPEMEHH



t _ X—VA7 , _Y+VAr
no c ' npomug c
MOoCJIC U3JIIYUYCHUA. HOBTOMY JAaT4YHK, paCHOHO)KeHHBIfI 0 HaMpapJICHUIO JIBUKCHHUA aBTOMOGI/IHH,

3apETUCTPHUPYET CICAYIOIIYIO JIIUTEIbHOCTh CUTHAJIA
X—VAT X VAT v
AT,;(,:ATHLO—E,D:ATJF———: T——=AT (1——)

C C C C
A JaT4YUK, paCHOHO)KeHHLIﬁ HpOTI/IB HaHpaBJIeHI/IH JABUXCHUA, CHe):[yIOIJ_[yIO
+VAT VAz v
AT”POWIW _AT_'—tnpomue _tnpomue :AT+y—_X:AT =A7|1+—
C C C C

Otcrofa 3akiro4aeM, 4Tro OONBIIYIO JUIMTENbHOCTH 1,05At 3aperucTpupyeT JaT4yvK, pPacioIOKCHHBIH
npoTuB HampaBieHuss aBwkeHus 1,05At=Ar

npomus 2

a MCHBIIYIO JUIUTEIBHOCTH Al - JaT4uHK,

pacHosI0KEeHHBIH 110 HaNpaBIeHUIo ABWKeHus At = A7, . Taxoke U3 9TUX GOpMyI ClleyeT, 4To

0,05At = Az -At,, =&Ar u 2,05At = Az +A7, =2AT

npomue C npomue
[TosTomy

(AZys A7, ) 0,05
At +A7,, 2,05

npomug

V =

c=0,024c=7,2 M/c

2. IlockonpKy HaIpspKeHHE, KOTOPOE MOKa3bIBAET MPaBblid BoIbTMETp Oouibine D/IC mpaBoro MCTOYHMKA, a
TOK 4€pe3 NPaBblii UCTOYHUK U BOJBTMETP TE€YET B OJHY CTOPOHY, TO TOKH Y€pE3 BOJBTMETPHl TEKYT TaK,
KaK II0Ka3aHO Ha pucyHKe. Kpome TOro, mockojbKy CymMMa HalpshKEHHUH B JIIOOOM 3aMKHYTOM KOHTYpE
paBHa HYJIII0, UMEEM U3 [IPaBOro 3aMKHyTOoro koutypa U, =U, —¢, =2 B.

Hanee, mockonbky |, =1,+1,, a BOJABTMETpPHl  OJMHAKOBBI,  TO

U, =U,+U,=2U,—-¢,=14 B. Hcnonp3ys pnanee yCIOBUE PABEHCTBA HYIIIO
CyMMbl HamlpsOKEHMH Ha BceX OJJIEMEHTaX MpaBoOro KOHTYpa, MOIy4HM
& =U+U,=3,-2¢,=16 B. Urax, U, =U,-¢,=2 B, U, =2U,-¢, =14 B,

g =3,-2¢,=16 B.

3. Ilycts jumMHA mNepBOHAYAIBHOW NPYKHHBI B HeneOpMHpPOBAaHHOM cocTosHMM paBHa |,, a ee

k03 urmenT xectrocTH - K . Toraa ycnoBre paBHOBECHS IS Tpy3a Maccoil M jaer
mg =k (I, 1)
[Tockonbky K03((ULIMEHT KECTKOCTH OOpaTHO NPOMOPLUOHATEH JIMHE MPYXKUHBI, TO KOI(PPHUIMEHT
’KECTKOCTH K, MPYKHHBI C OTPE3aHHON O/THOM YETBEPTHIO paBeH
4k

Kk =—
'3

IToaTomy ycroBue paBHOBECHS Tpy3a Maccol 2mM Jaet

4 3
2mg =§k(|2 —Zloj

PackppiBasi CKOOKHM ¥ BEIUMTASI IEPBOE YCIOBUE PABHOBECHUS M3 BTOPOTO, MOIYIHM
- ;’L_ggl, al, > 3l,

2 1
4. Tlycte Ha yyacTKe M300apHYEeCKOro HarpeBaHus 2-3 ra3 Hmodydms KojmdecTBo Teriotel Q. Torma Ha
y4acTKe M30TEPMHUYECKOTO PACIHIMPEHHs 3-4 Tra3 MOoJyddsl KOJaudecTBO TeraoThl 3Q . U, crnemoBaTtenbHO,
KOJINYECTBO TCIIJIOTHI, HOJ'Iy'-IeHHOC (0] HarpeBaTerI, B TCUCHUC IIHUKIIA, paBHO

Q,=4Q
Haiinem paborty rasa 3a nuki. OueBuaHO, paboTa ra3a Ha y4actke 2-3 u paboTa ra3a Ha y4acTke 4-1
paBHBI 10 MOI[y.TIIO. HeﬁCTBHTeHBHO, pa60Ta rasa B H306apI/I‘{eCKOM HpOHCCCC HpI/I JABJICHUN p C

n3MeHeHneM oobema AV paBHa
A= pAV =vRAT



T.€. ONPEAEIAETCS TOJBKO Pa3HOCTHIO HAYaJIbHOW M KOHEUHOM TeMIlepaTyp, KoTopas B mporeccax 2-3 u 4-1
OTIIMYAETCs TONbKO 3HaKoM. Ilosromy pabora rasa 3a uukn pasHa A=A, +A_,. Pabory rasa B stux

mporeccax HalaeM Kak Iulomaab Moja rpaduKoM 3aBHCHMOCTH JIaBJIeHHE OT oObema. O4eBHIHO, 3TH
IIOMIAIM OTIMYAloTCs B 2 pasa. JlelicTBuTenbHO, U3 3akoHa Kianelipona-MenueneeBa cieayer, 4To 00beM
rasa B COCTOSIHMU 3 B JBa pa3a Oouiblie oObeMa B coctosHuu 2: V, =2V, , a 00beM B CTOSIHUM 4 B /1Ba pas3a
Oonbiie o0beMa B coctosiHuu 1: V, =2V, . CrenoBarenbHo, H3MeHeHue o0beMa rasa B npouecce 3-4 B 1Ba
pasa Oomblle U3MEHEHHs o0beMa rasa B npouecce 1-2: AV, , =2AV, ,. [losTomy ecinu pa3OUTh H3MEHEHUE
oobema AV, , Ha Mmainble 31eMeHTBl AV,, TO n3MeHeHue oobema AV, , MOXKHO Pa3OMTh Ha TaKoe XKe
KOJIMYECTBO JIEMEHTOB, KaKIbli M3 KOTOPBIX BABOE OOJBIIE COOTBETCTBYIOLIEro 21eMeHTa AV, - 2AV,, a

AaBJICHUEC ra3a B IPECACIaX COOTBETCTBYIOIIHX 3JIEMCHTOB OAHWHAKOBOC. B PE3YIBbTATE OJIA pa6OTBI rasa
NMECM

A,=-2hA,
A 1mockoipKy npouecc 3-4 M30TEpMHYECKHI, padoTa raza paBHA KOJMYECTBY TCILIOTHI, IIOJTYyYCHHOMY B
stom npouecce: A, , =3Q. Orcroma nonyqaem A, =3Q—3Q/2=3Q/2. Ilosromy KIIJI nukna ecrb

77: Afuma — 3Q/2 =§=0'375
Q  4Q

5. OueBHIHO, TTPU OOJBIIMX 3HAYCHHUSAX BHEITHEH CHUIBI ITUIMHJD

OyZeT CKOJB3UTh IO TMOBEPXHOCTH. HalinjemM MUHUMAaIbHON
3HAQYEHHWE BHEIIHEW CWIbI, NPH KOTOPOM LWJIMHIp €Ile He
Bpamaercs.  Ilockonbky — paccMarpuBaemas — CUTyauus — —

norpann4Has, BCC CHUJIbI TPCHHA PaBHbI CBOMM MaKCUMAJIbHBIM
3HaueHusiM - #N (tme N - cuiia peakuuu Ha COOTBETCTBYIOIIEH

MTOBEPXHOCTH).

Cunpl, nelicTByrOIIME Ha Tejla, IIOKa3aHbl Ha pUCyHKe. Ha mumuHAp NEHCTBYIOT — CHJIa TSDKECTH,
CHUJIa PeaKLMU OBEPXHOCTH, CUJIa TPEHHsI Ha MIOBEPXHOCTH, CHJIa PEAKIIMU COT CTOPOHBI Ky0a, cujia TPeHUS
CO CTOPOHBI Ky0a (CHUJIBI peaKUuu U TPEHUs, AECHCTBYIOIIME HA IMIIMHAP, IOKa3aHbl HA JIEBOM PUCYHKE, Ha
Ky0O — Ha mpaBoM). Bropoii 3akoH HploToHa sl HWIMHApPA B TNPOCKIHMSIX HAa TOPU3OHTAILHYIO H
BEPTUKAIBHYIO OCH, a TAKXKe JUIs Ky0a B MPOEKIUAX Ha TOPU3OHTAIBHYIO U BEPTUKAJIBHYIO OCH J1aeT

ma =N, - uN

N =mg + uN,;
nma=F —-N, - uN,
N, =nmg — uN,

(rme n=2). C gpyroii CTOPOHBI, MOCKOJIbKY IMJIMHAP HE BpalIaeTCsi, CyMMa MOMEHTOB BCE CHII,

JICHCTBYIOIIMX HAa HEro, paBHa Hymo; mostomy F, . =F =~ = N =N. B pesynbrare u3 nepBbx IByX

ypaBHeHI/Iﬁ Haxoaum
a= g, N = Nl = ﬂ
1-u
HO3TOMy N3 TPETHEI'0 U YETBCPTOI'O ypaBHeHI/Iﬁ CUCTCMBI, ITOJTyHacM
F=nmg+N, +uN, =nma+N, + z(nmg — uN, ) = nmg (1+ )+ N, (1- * ) = (n+1)mg (1+ )

B mepBom BapuaHTe N =2, MOATOMYy MHUHUMAaJbHAs CHJIA, TIPU KOTOPOH NMUIUHAP HE MPOCKAIB3BIBAET TIO
MMOBEPXHOCTH, €CTh

F =3mg(1+u)



