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11.1. HeBuauMmasi mperpajaa

HeGomnpImas maiiba CKOJIB3UT 10 TIIAKOMY JIbAY C IOCTOSTHHOU ckopocThio V =2 m/c. Ha
IyTU I1ai0bl BCTpEYaeTcsl Mperpajaa, yJapUBIIMCh O KOTOpYHO IIaifida ¢ TOW K€ CKOPOCTbIO
IBIDKETCST B OOpaTHOM HampaieHud. Ha crtpobockomuueckoit ¢ororpadum 3ameyatieHbl
MIOCTOPOHHUHN TMpeaMeT P, Tpu NOJOXEeHWs IIai0bpl, HO Mperpaja OKa3ajlach HEBHUIUMOM.

Onpenenure no (otorpadguu, Ha KaKOM PACCTOSIHMM OT IMpeaMera P Haxoawiach nperpajaa-
HEBUJUMKA, €CIIM WHTEpBaJ BPEMEHU MEX]y BCIBIIIKaMH cTpobockona Obl1 paBeH t = 0,1 c.
Jli1g u3MepeHus pacCTOsIHUM 1o GoTorpaduu BOCHOJIb3YHTeCh TUHEHKOI.

Bo3moxkHoe pelienue.

[Ipeanonoxum, uro A, B u C — Tpu mocieaoBareabHbIe TOJOXKEHUS Mmaiobl. B aTom
cinydae A, B COOTBETCTBYIOT NIBIDKCHHIO IIaiiObl K mperpaze, a B C 3amedatiieHa miaiba yxe
nociie cToJkHOBeHUs. C MOMOIIIBIO TIMHEHKU BBITIOJHUM U3MepeHue paccTossHus AB:

AB =39 mm.

3a BpeMs MeXAy BCIBIIIKAMH CTPOOOCKOMa Imaitda mposieraer paccrosiaue L = Vi
OTHOIICHHE JTOTO pACCTOSHUSA K JJWHE OTpe3ka AB Ha dQororpadum maer macmrad
YMEHbILICHHUS:

M= vt _2-0.1_51
~ AB 0.039 7
Ecnu 61 Iperpazsl He ObIIO0, Maiiba okaszanack 06 B Touke C- Takoii uto BC™ = AB:
Pa B C E C
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[Iperpana naxoautcs B Touke E, nensmeit orpe3ok CC* nomnosiaMm. M3Mepum paccrosiHue
PE no goTtorpaduu u paccuutaeMm paccTOsIHUE OT TOUKH P 10 perpaibl-HEBUIUMKH

PE=75MM,S=PE'M=%Vt=38CM.

Bo3MoxHBI Jpyrue BapuaHTbl PEIICHMs: HapUMep KOorja OTPa3uBIIUCH OT Iperpaisbl,
maiiba okazanach MEXKIy TOUKaMu 4 U B:
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B sToM ciyyae:
AB=50mm, M =4,0, PE =83 MM, S = 33 cMm.
BHuMmaHue 4YICHOB JKIODHU: DPACCTOSHMS, W3MEPEHHBIE 110 PUCYHKY 3aBHUCAT OT HACTPOEK

IMPUHTEPA U MOTYT OTIIMYATHCA OT ITPCACTABJICHHBIX BBIIIC.



IIpumepHas pazdaioBKa

Omnpenenen MacmTad yMEHBIIECHUS POTOTPAPHH.......vveenrennansnn. 1
Haiineno nonosxenue nperpansl £ Ha POTOTPAPUH. ........uvennnnnnnns 3
Haiineno peanbHOE pacCTOSHUE S 10 TIPETPATBI «..vevvenreneenennnnn. 2
PaccMoTpeHo 6osiee OHOTO BAPUAHTA PELICHHUS . ... v uveveneeenenenn... 4

11.2. HemoaBMKHBIii Tpy3.

B cucreme, nzoOpaxxeHHOW Ha pUCYHKE, Macca mepBoro rpy3a my =80,
Macca BToporo rpyza mz = 50 r. Kakoii BenuuuHbl J0JDKHA OBITH Macca
TPETBEro rpy3a, 4YTOOBl BTOPOH Tpy3 OBUT HEMOABIKEH OTHOCHTEIHHO
Touku mojaBeca A? C KakuM yCKOPEHHEM B 9TOM cliydae OyayT JABUTAThCS
NIEPBBINA U TPETUH rpy3bl?

U ] Bo3MoKHOE pelenne

Cuia HaTSDKCHHS HUTH IIEPBOTO Ipy3a B JiBa pasza OOJIbINE CHIT
HATSKCHHUS HUTEH BTOPOTO M TPETHEro IPy30B, MOCKOJIBKY O IBHKHBIN
OJI0K HEBECOMBIH:

T,=T3=T, T1=2T. (1)

[Tycte mepBBIH Tpy3 IMOJHUMAETCS C YCKOPEHHEM d, TOTJa
MOJIBIKHBIA OJIOK OITyCKaeTcsl ¢ TaKUM K€ YCKOPEHHEM BHHUS3.

[Tockonbky BTOpOW Tpy3 IOKOUTCS, €ro YCKOPEHHE OTHOCHTEIHHO
0JI0Ka PaBHO dorm = @ W HANPaABJICHO BBepX. TOr/a yCKOpEHUE TPEThEro
rpy3a Oyzaer B JBa pasza OOJbll€ @, MOCKOJIbKY OHO CKJIQJbIBA€TCS U3

YCKOpPEHUS IEPBOTO Ipy3a U YCKOPEHUS OTHOCUTENIBHO OJ0Ka:
az = 2a. (2)
3anuuiem BTOpo# 3akoH HeroToHa:

2T —myg = mya
T—my,g=0
mzg — T = m32a

Otcrona
_ mim;

ms = =100r.
3m1—4m2

IIpumepHas pazdayioBKa

3anmucaHo COOTHOMICHHE (1)... . iuiiii it i, 2
OmnpeneneHo COOTHOIIEHHE YCKOPEHUH TIEPBOTO U TPETHETo TPYy30B (2)........ 3
3amucalbl 3aKOHBI HBIOTOHA. ..o v vvite ettt e 3

Hali1eHa MaCCa TPETBETO TPY3A. . uueenntttntteeieetenteeatteeeeeeeteeaeenieeannenn 2



11.3. IloTrepsiHHBIE OCH.

C uzeanbHBIM Ta30M MpoBENN LMKIWYECKUH npouecc 1 2 3 4 1, cocrosmuii U3 IBYX
nu3oTepMm 1 BYX aamabat. Ilponecc 6bpu1 n300pakeH Ha PV nmuarpamme (CM pUCYHOK), C KOTOPOWA
CO BpEMEHEM ucuessiu ocu. BoccranoBute auarpamMmy. M3BecTHO, YTO 0OBEMBI B COCTOSIHUSAX 2
1 4 ObLTH OJTMHAKOBBI, @ B COCTOSIHUAX | ¥ 3 OTIIMYAINCh B 4 pasa.

1

Bo3moikHoe pemieHue

CoenrHuM TOYKH 2 U 4, IpoBeJIEM 4epe3 TOUKH | ¥ 3 TUHUM, TapajuiesibHbIE JUHUU 2 4.
Ocpb naBneHudt J0KHA OBITH MapajiebHa STUM JIMHUSAM U HaXOJUTHCA HA PACCTOSIHUM OT TOUKHU
1, B 4eThIpe pa3a MEHBIIIEM PACCTOSHUS OT TOUKH 3.

3anuieM ypaBHeHue MeHaeneeBa-Kianeiipona st ©30TEpMUUECKUX TTPOIIECCOB:

PiVy = P,Vy, PV, = P3Vs. 1)

YuuTbiBas COOTHOIIEHHUS OOBEMOB, a TaKKe PABEHCTBO [aBJICHH Ha H300apax, H3

cooTHormeHu# (1) ciemyer

P, = \/K::sz orctoma P, = 2P, (2

Boccranosnennas JuarpaMMa rnoxkasaHa Ha puCyHKE.
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11.4. Crpannas cxema.

UYerbipe pe3ucropa, J1Ba M3 KOTOPBIX HMEIOT conpoTuBieHue R, a apyrue nBa —
conpotusiieHue 2R, noaxitoueHsl Kk kieMMaM B 1 C UCTOYHUKA MOCTOSIHHOTO HAaIPsDKEHHUS, Kak
[I0Ka3aHO Ha pucyHke. OmnpenenuTe, Kakoll TOK TeueT uepe3 ammepMmerp A1, €ciau TOK 4epes
ammnepmeTrp Az paBeH 3 A? AMIIEpMETPhI CUNTATh UICATLHBIMHU.

R
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CAD - B Cq >
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Bo3moikHoe pemieHue

Tak kak amnepMerp A1 UJealbHbIM, MOXKHO CUMTATh YTO CPETHUE PE3UCTOPHI COCTUHEHBI
HapaiesIbHO, BEPXHUH PE3UCTOP COEAUHEH MAPAIUIEIBHO C HUKHUM PE3UCTOPOM.

Hanpsixenue npu napajiieabHOM COEANHEHUH OIMHAKOBO:

R I
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2Rl2 :ng,I/IZRl4 :Rll (1)
CYMMa TOKOB, TCKYIHIUX Y€PEC3 CPCAHNEC PEIUCTOPLI, 4 TAKIKEC CyMMa TOKOB UCPE3 HIDKHUN
)51 BerHI/Iﬁ PaBHBI CUJIC TOKA B LICIIU 12, KOTOPYIO PETrUCTPpUPYET aMIICPMETP AZ

i2+i3212,1/li1+i4212 (2)
Bripaxkas Toxu u3(1), moacraBum ux B (2) U MOJy4UM 3HAYCHHUS:
: 1, . 2, . 1, . 2
12—512113—512114—512111—512 3

Yepes amniepmeTp A1 T€UYET TOK, pPaBHBIN Pa3HOCTH TOKOB YEPE3 PE3UCTOPBI:
i3 —i4 = I;,0Tcrona I; = 512 =1A.
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11.5. OH BBLIETE!I.

[Iporon BneTaer B 00JIaCTh OJHOPOJHOTO MArHUTHOTO TIOJNIS C
uaaykiuedn B = 1 MTn nepneHauKylIspHO JIMHUSM HWHIYKIUA |
rpaHuIlaM O0JIACTH U BBIJIETACT W3 00JACTH, 3aHATOM MOJIEM, TI0]] YIIIOM
60° k HampaBIEHHUIO NMEPBOHAYAIBHOTO JBWXKeHUs. Ompenenure BpeMs
JBMKEHMS TIPOTOHA B MArHUTHOM Tone. 3apsjx mpoTona 1,6-107° Ko,

Macca npotona 1,67-10%7 kr.

Bo3mo:xHoe peuicHue

Y

—_—

B marHuTHOM moJie Ha MPOTOH JAEUCTBYET cuia JIopeHia, nepneHauKynsipHas CKOPOCTH.

[Ipoton nBuxkeTcs no okpyxkHocTH paauycom R. ITo Bropomy 3akony HeroToHa

VZ
qVB = m-—

D)

VYroJ1, Ha KOTOPBIM MOBEPHETCS IMPOTOH MPH JABMKEHUU IO OKPYKHOCTH, PABEH YIJy, Ha

KOTOPBIA TIOBEPHETCSI BEKTOP €ro CKOpocTH, TO ecTh Te ke 60° IlosTomy Bpemsi IBHKEHHS

MPOTOHA B MArHUTHOM TI0JI€ paBHO 1/6 "acTu nepuoja:

t=2T=2T
360 6
[Tepuon Bpamenus mpoToHa HaiimeM u3 (1)
m
T=2n—
T 4B
OKOHYaTeIpHO
t = §q_B = 10,9 MKkcC
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