depepanbHoe rocyfapcTBeHHOE BloayKeTHoe

ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALOA WKOJIbHUKOB «WWAI' B BYOQYLEE»

[Tpoduns: Umxeneproe nemno, cnenuanu3amnus «Dusukar
Bapuant: 2 Kiacc: 11

1. (4 é6anna) Cuctema COCTOUT W3 JBYX TeIL
[lepBoe Teno mpencrabiuser U3 cedsd  TpH
KOHIeHTpuyeckue cdepol paauycamu R, 2R, 3R,
MPOCTPAHCTBO ~ MEXAy  cpepamMu  3amOJIHEHO | | \f1, 7 | [ "~
BEILIECTBOM pA3JIMYHON IJIOTHOCTU p, 2p, 3p,
COOTBETCTBEHHO. BTopoe Temo mnpeacraBisieT u3
ce0si OJTHOPOJIHBIN IIap MaJIoro pajnyca U MacCcou
m. PaccTtosiHue Mex 1y HEHTpaMu TeJ MHOTO O0JIbIiIe

m

pa3mMepoB camux Ten U paBHO L. Haiigurte cuny, ¢ Pue.1 El
KOTOPOI BTOPOE TEJIO MPUTATUBACTCS K IEPBOMY. -+

R
2. (8 6annos) Ins »neKTpUUECKOW LENH, MPEACTABICHHOW Ha puC. 2 R R

ONpeIeUTh TOKA3aHNs aMIIepMeTpa (CUMTaTh HJeabHBIM) IPH 3aMKHYTOM '|:|:|—|:|'
u pa3zoMkHyToM Kkiwoue, eciu Eq; =50B, E; =90B, R =10 0wm. —

BHyTpeHHUM CONPOTUBIEHUEM UCTOUYHUKOB MPEHEOPEYb. E

3. (10 éannos) Ha pucyHke TMokazaHa cxema Puc. 2
MIPOCTENIIETO PE30HAHCHOTO LHUKJINYECKOTO \
YCKOPUTEIS — HUKIIOTPOHA. Y CKOPSIIOIIEE IEPEMEHHOE
anekTpuueckoe mnoje E co3gaeTcs B 3a30pe MExAy
IBYMs MOJIOBUHAMH METAJUIMYECKON HUIIMHIPUYECKON
KopoOku JK, Ha3pIBaeMble TyaHTaMH (panyc TyaHTOB
R). JlyanThl noMenieHsl B 3BaKyUPOBAHHYIO TIOCKYIO
Kamepy, HaxoIsUIyIOCSd MEXKIY IOJ0CaMU CUIBHOTO
ANEKTPOMArHuTa,  MarHuTHasT  WHIOYKIOUS — TOJIA
KOTOPOT'O HampamjieHa MEepPHEeHIUKYISIPHO TIOCKOCTU
yeprexka U paBHa B. [lepeMeHHOE 3IIEKTpUYECKOE T0JIE
MEXIy  JlyaHTaMH  CO3JAeTCi  DBJIEKTPUUYECKUM
TE€HEPATOPOM, IOJIFOCHI KOTOPOI'O MPUCOEIUHSIOTCS K
anekTpoaam j u k. YckopeHue 4acTUIlbl IPOUCXOIUT B
3a30pe MEXIy JTyaHTaMH LIUKJIOTPOHA BCAKHI pa3, KOrja 4acTulla, BHOBb MTONAAAeT B 3a30D.
Benuuuna 3a3opa d. [l BBIMOJTHEHUS YCIOBUS CHHXPOHHM3MA: IEPUOJA KOJIeOaHUU
ANEKTPUYECKOTr0 MOJIsl COBNAAAET C MEPUOJAOM OOpalIeHUsl YaCTHUL] B MATHUTHOM TIOJIE.

HailiguTe HayaibHYI0 CKOPOCTh YacTHI] IPHU YCIOBHUH, YTO yIEIbHBIN 3apsi]] YaCTHI] paBEeH
q/m, a KOTUYECTBO 0OOPOTOB, CAICTAHHBIX YACTHIICH /10 BHLIETA A.

IIpooonxcenue na obopome

yavs
SN
N2
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Puc. 3

0 Ha 3ToM nucTe 3anpeLweHo genaTtb 3anmcu 1 NoMeTkn



4. (12 6annoe) IlpsmoyrojapbHOMYy MapajjieseUIey C pa3MepamMd IO TOPU3OHTAIIN
30x30cm wn BBICOTOM 2 €M C Maccoul m ;=2 Ke, HAXOISIIEMYCS Ha TOPU3OHTAIbHOM
[IEpOXOBAaTOW MOBEPXHOCTH (Ko3pduiment tpenus p=0,2) cooOuUIn CKOPOCTb
v=20 m/c. Korma cKOpocTh Te€Ja OKa3ajgach paBHOW Vi=6 m/c, 00 €ro BEPXHIOIO
HOBEPXHOCTh yJIAPUJICS OUEHB TIAJKUH 1I1ap Macchl Mm2=4 K2, BEpTUKAIbHO YIaBIIUH C
BBICOTHl paBHON h=5 m C HavanbHOW CKOpPOCTHIO paBHOM (), U aOCONIOTHO yHNpyro
OTCKOYMJI OT Tena. HallTu myTh Tena mpH JABMXKEHHUH OT COOOIIEHUS HadalbHOM
CKOPOCTH JI0 OCTaHOBKH, IIPH YCIIOBUH, YTO COYAapEHUE IPOUCXOTUT TOJIBKO OJUH pas.

5. (16 6annoe) ]IBa TOPU3OHTANBHBIX MPSMBIX
WIMHIPA OJMHAKOBOTO paamyca R, HO
pa3HOM [JMHBLI, M3rOTOBIEHHI M3 ogHoro O 2R

ONTUYECKH Mpo3payHoro martepuana (puc. 4). « S {
[Toxazarensb MPEIOMIICHUS MaTepuaia
HWIMHIPOB 3aBUCUT OT PACCTOSHUS F JI0 UX (S L.

. Toukun O1 u O2 0003HaYarOT

oceH: n=
A+ Br 0 2R 0

IEPECEUEHUS] OCH KaXJIO0T0 LWIMHIpA C HX
TopuaMu (Kak Ha pHCyHKe). ToHKHI J1yd
MOHOXPOMAaTHYECKOI'O CBETA MaJ1aeT MO yIiIoM

0L Ha MMOBEPXHOCTh KAXJIOTO M3 IUIUHAPOB B Puc. 4
touke 1. DTH Iyud BBIXOJAT W3 TMPABBIX

TOPIIOB LHMJUHAPOB ITOJ OJWHAKOBBIMU yriamMu 0 B Toukax F, pacIioJIOKEHHBIX Ha
OJIMHAKOBOM paccTossHuu § ot Touek . Haiinure MUHMMaIbHYIO Pa3HOCTH JJIMH
UUAMHAPOB L2-L1. Cunrtatk, 4TO CHapYXU LHJIMHAPOB - BakyyMm. [Ipunars R =0,005 m;
sina.=0,9; C=2 m; A =1 m; B =15. OtBeT 3anucaTh B METpaxX, OKPYTJIUB 10 COTHIX.
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«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET
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Kpurtepuu oLieHHBaHHS OJUMIHALHONW pabOThI

IIpo¢uas: MuxkeHepHOE neso (aKageMHUeCKHH Typ)
Ilpenmer: Pusuka
Kaacc: 11

Saganue 1 (vaxkcumanbHas ouenka 4 6.)

Kpurepuii (BbiOpaTh COOTBETCTBUE OTHOMY KPUTEPHIO) Baan
He BbIMOJIHEH HU OfMH MYHKT, PUBEIEHHBIE HUXKe, U/HJIK NPOCTO 3aMUCaH BEPHBIA OTBET 0
3anucaH 3aKOH BCEMHPHOTO TATOTEHHS 1
3anucaH 3aKOH BCEMHPHOTO TSTOTEHHsI W HaHJIeHbl MacChl «IIAPOB» 2
[TosydeH BepHBIl OTBET, HO HENpPABHJIbHO NMPUMEHEH 3aKOH BCEMHUPHOTO TATOTEHHS 3
Pelienne mo/sHOCTbIO BEPHO 4
Saganne 2 (makcumanbHas oreHKa 8 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIONIHEH HU OfMH NYHKT, PUBELEHHBIH HUXKe, U/UJIH NPOCTO 3aMUCaH BEPHBIH OTBET 0
3anucanbl 3akoHbl OMa /151 TOJHOH LENy B IBYX Caydasix 2
3anucanbl 3akoHbl OMa mJIsi MOJIHOM LeNH B IBYX CJydasX, BepHO MOCTPOEHbl IKBHBAJEHTHbIE CXEMBl U 4
Ha#leHbl 5KBUBAJIEHTHBIE COMPOTUBJIEHHUS
Peliienuie BepHO, HO UMeeTCSl BHIYUCUTENbHAS OLIMOKA 6
PellieHHe MOJHOCTBIO BEPHO 3
3amanue 3 (makcuManbHas oueHka 10 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH MYHKT, IPUBELEHHBIE HUXKe, U/HJK IPOCTO 3alUCaH BEPHBIH OTBET 0
3anucaHbl: BTOpod 3akoH HbOTOHA W 3aKOH COXpaHeHHs SHEePruu 3
3anucaHbl Bce 3aKOHBI U BbIpaXKeH pajuyc i — ro o60poTa B LHUKJIOTPOHE 5
[IpencraBieHsl Bce HEOOXOOUMbIE 3aKOHBI M BBIPAXKEHHS, HO UMEETCs] BBIYHUCAHUTE/IbHAS OLIHOKA 8
[TosHOCTBIO BepHOe pellieHHe 10
Saganue 4 (maxkcuManbHas oueHka 12 6.)
Kpurepwnii (BoiOpaTh COOTBETCTBHE OTHOMY KPUTEPHIO) Baan
He BbIMoOJIHEH HH OfMH MYHKT, MPUBEIEHHBIE HUXKe, U/UJIH NPOCTO 3aMUCaH BEPHBIA OTBET 0
[IpenocraByenue onbouHoe perierue 6e3 yuéra yaapa (S = 100 m) 3
HaiifeHa ckopocTb napasJenunena nocsae yaapa 6
PelleHue BepHOe, BKJ/IOUAeT Bce HEOOXOAMUMBIE 3aKOHBI, HO KOHEUHOe BbIpaKeHHe OLIKGOUHO 9
PellieHne mOMHOCTBIO BEPHOE 12
Saganue 5 (maxcumanbHas ouenka 16 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOIHEH HU OfMH MYHKT, IPUBELEHHBIH HUXKe, U/HJIH MPOCTO 3alUCcaH BEPHBIH OTBET 0
3anucana (opmysa js yria NafeHus H NpesoMJeHHs Ha JeBoM Topue. HafineH npenesbHbIH yros mpesom- 4
JieHHsT Ha GOKOBOHM MOBEPXHOCTH LUJHHIPA
[TokasaHo, 4To Jy4y — 3TO Ayra oKpyxKHocTH. Haiinen pamuyc okpyxHoctH. [lokazaHo, uTo Ha GOKOBOH 8
MOBEPXHOCTH LHUJIKHAPA JIyY MCIBITHIBAET MOJHOE BHYTPEHHEE OTparkKeHHe
OmnucaHa MOJHOCTBIO TpaekTopusi Jyda. OmpefeseHa AJHHA NPOCTpaHCTBeHHOro nepuoaa. [lokasaHo, 4To 12
Pa3HOCTb AJIMH LUJHHAPOB ONpefensieTcsl yepe3 IJIHHY Mepuona
3anaya peleHa MOJHOCTBIO C YKa3aHHEM BEPHOTO OTBETa 16




1. Cucrema cocTout u3 ABYX TCIJI.

Bapuanr 2

[lepBoe Teno mpeacTaBiseT W3
ce0s1 TpU KOHLIEHTPUYECKUE
cheprl paanycamu R, 2R, 3R,
MPOCTPAHCTBO MEXIy chepamu
3ar0JHEHO BEILIECTBOM
pa3TUYHON TUIOTHOCTH p, 2p, 3p,
COOTBETCTBEHHO. BTopoe Teno
MPEICTABIISCT u3 ceost

ONHOPOAHBIM  IIAp  MAajoro

paanyca U mMaccod M. PaccrosiHMe MeXAy LIEHTpamMH TeJl MHOro OOoJjblle
pa3MepoB camux Tea U paBHO L. Halimute cuiy, ¢ KOTopoil BTOpoe Telo
MIPUTATUBAETCS K IEPBOMY.

Pewenue:
m
F - GE(MI +M2 +M3)
(
M; _§7T(R)3P
4
1M, —§T[(2R)3p
4 3
\M3 = §n(3R) 3p
96mmpR3
Kpumepuu:

1) He BbINOJNHEH HHM OJWH IYHKT, NMPHBEACHHBIM HUXKE, W/HWIU IMPOCTO
3anucad BepHbIH 0TBeT — 0 6aioB

2) 3amucaH 3aKOH BCEMHUPHOTO TSTOTeHUs — 1 Gaint

3) 3amucaH 3aKOH BCEMHUPHOI'O TSATOTECHHUS W HAMICHBI MAcChl «IIapoB» — 2
oan

4) Tlomy4yeH BEpHBI OTBET, HO HEMPABWIHLHO MPUMEHEH 3aKOH BCEMHPHOTO
TaroTeHus — 3 6anina

5) PerieHue MOJHOCTBIO BEPHO - 4 Oasia

(8 o6annos) Jlns »>AEKTpUYECKON 1ENH, NPEACTABICHHONW Ha pwuc. 2
ONpENCNINTh  IOKa3aHWUsS  aMmIepMmerpa  (CUUTaTh
UJICATbHBIM) TIPU 3aMKHYTOM W Pa30MKHYTOM KJTIOUe,
ecm E; =50B,E, =90B,R = 10 OM. Buyrpennum
COTPOTUBJICHUEM UCTOYHUKOB MPEHEOPEUb.

m



Pemenue: nns oboux ciydae TOK B ammepMerpe OyaeT ompenensiThes Kak [ =

E 1 —E;

50-90

R

= 0 —4A, MOJIOXKUTEIBbHBIM OTBET TOXKE CUMTATh BCPHBIM.

Omeem: 1151 000MX CiIy4yae TOK B amrepmeTpe Oyner
-4Au-4A4AudA).
Kpumepuu pewenus:

1) He BbINOJIHEH HU OAMH IYHKT, NPHBEICHHBIA HMXKE, W/WINA IMPOCTO
3amucaH BepHbI oTBeT — 0 6aioB

2) 3ammcanbl 3aK0HBI OMa JIJIs TIOJTHOM IIEH B IBYX CiIydasx — 2 Oayiia

3) 3amucanbl 3akoHbI OMa I TMOJIHOW IIEMM B JABYX CIIy4asx, BEpPHO
MOCTPOCHBI OKBHUBAJICHTHBIC CXEMBl ¥ HAWJACHBI HKBUBAJICHTHBIC
conpoTuBieHus: — 4 Oasnia

4) PerieHue BepHO, HO UMEETCS BBIYUCIUTENIbHAS OINOKa — 6 OayiioB

5) PermieHre MOJHOCTBIO BEPHO — 8 OaIOB

(10 6annoe) Ha pucyHke mnokazaHa

CXeMa MPOCTEHIIEro  Pe30HAHCHOTO O
IIUKJINIECKOTO YCKOPHTEIIS — — A
LIIKJIOTPOHA. Y CKOPSIOIIEe IEpEMEHHOE TR
sJeKTprdeckoe mone E cosmaercs B ,;:7; A ’::\’\‘\ \ "
3a30pe  MEXKIy JBYMsI IIOJIOBUHAMH " [ xRN x4 X
METaJUINYECKOMN HWIAHAPUYECKOU "N )\\ \ ! ®_;x;L>y .
kopoOku MN, HazpiBaeMbIe TyaHTaMu VO w ‘m;_xf; x/ h/ )
(pamnyc  nyantoB  R).  JlyaHTbI \\3& 3;—_;; ’;5”}/
IOMEIIEHBI B HBAKYHUPOBAHHYIO ==

TUIOCKYIO KaMepy, HaXOIAIYIOCH

MEXIY MOJII0CAMU CHJIBHOTO 3JIEKTPOMAarHuTa, MarHUTHas WHAYKUUS MOJIA
KOTOPOTO HampasjieHa TMEpICHINKYJISIPHO TJIOCKOCTH 4YepTeka W paBHa B.
[lepeMeHHOE  BIEKTPUYECKOE TMOJI€  MEXKIYy JyaHTaMH  CO3JaeTcA
AIEKTPUYECKUM TE€HEPATOpPOM, TMOJIOCHl KOTOPOTO MPUCOCIUHSIOTCA K
ANEKTPOAaM M M N.YCKOPEHHE YaCTULBI IMPOUCXOJIUT B 3a30p€ MEXKIY
JlyaHTaMU IUKJIOTPOHA BCSIKUI pa3, KOra YaCTHUIA, BHOBB IOMAIAET B 3a30D.
Bennuuna 3azopa d. [[yis BBIMOJHEHHS YCAOBHS CHHXPOHHM3MA: IMEPUOJ
KOJIeOaHUM SJICKTPUIECKOTO TOJISI COBIAIACT C TICPHOIOM OOpaICHUS YaCTHI]
B MarHMTHOM IIOJIE.

Haitgure HadanbHYI0 CKOPOCTh YaCTHIL IPU YCIOBHUH, YTO YICIbHBIN 3apsi
YaCTHUIL paBeH (/M, a KOJIMYECTBO 000POTOB, C/ICITAHHBIX YaCTHUIICH 70 BBIJICTA
n.

Pewenue:



2
v' - ~
1. qu;B = mR—" o BTOpoMy 3akoHy HbI0TOHA, rje | — MopsaKoBbI HOMED
l

BJICTA B 3430D.

5 muv

2 :
+Eqdi = % o 3CD st | — TO TToTmaIaHwusl B 3a30p.

_m 2 . 2qEd
3. Iomyuum, R; =5+ V0 ti——=R

4. i= ((‘fn—"B)2 —v%)zq% ~2

R 2 m
5. CnenoBarenbHO, KOJIMYECTBO 000poTOB: N = (| —B ) —v§ |—
m qEd

4. TlpsamoyroiabHOMY MapajiiesienuIery ¢ pa3MepaMu o ropusoHTanu 30x30cm
M BBICOTOM 2 cm ¢ mMaccoll Mi=2 ke, HaXOASIIEMYCS Ha TOPU30HTAJIBHOU
IepoxoBaTod MOBEpXHOCTH (kodpduiment tpenus w#=0,2) cooOmmIm
ckopocThb V=20 m/c. Koraa ckopocTh Tesa okaszajiach paBHOU V1=6 m/c, 00 ero
BEPXHIOIO TMOBEPXHOCTh YAApWICS OYEHb TJAIKUN Imap macchl Mx=4 ke,
BEPTUKAJIBHO YIABIIUI C BBICOTHI paBHOW N=5 m ¢ HawyaabHON CKOPOCTHIO
paBHO# 0, 1 aGCOJFOTHO YIPYyro OTCKOUYWJ OT Tena. Haitte myTh Tena mpu
JBM>KCHUU OT COOOIICHUS Ha4YalIbHOW CKOPOCTHU JIO0 OCTAHOBKH.

Pewenue:

Paccunraem oOumii nyTh Tejga Kak CyMMYy IYTH A0 yJapa Liapuka U mocie
HEro (B MPEANOI0KEHUH, YTO TEJI0 HE OCTAHOBUIIOCH B MAJIBIN TPOMEKYTOK
BpEMEHH, KOIJia OT Hero oTckakupain mapuk). Jlo yaapa s=(V1%-V?)/2/a, tae
a=- g*u=-10*0,2=- 2 m/c%. s=(36-400)/(-4) =91 m. [Ipu cBOGOIHOM IaiEeHHUU
¢ BeICOTHI h =5M mapuk npuobperer ckopocts V,o=(2gh)Y2=10 wm/c. ITpu
aOCOJIIOTHO YNPYroM yjaape O TeJ0 HalpaBlIeHHE CKOPOCTH IapuKa
M3MEHUTCSI Ha MPOTHUBOIMOJIOKHOE, a €€ MOAYJb COXpaHuTcs (cM. puc. 1),
TOTIa MMITYJIbC IHapuka u3MeHUTCs Ha AP,=2*m*V,=2%4*10=80, »sT0
M3MEHEHHUE COOOIIUT TOTOTHUTENBHBIM BKJIAJ B CHIIy peakiuu onopsl N
N*t= AP,=2*m*V,. N cBs3ana ¢ cunoii Tpenus tak: F=N*u. Cuna tperus
nepenact texay uMnyiabc FXI=N*t*u= AP;=p*2*m*V,=0,2*4*2*10=16 uz-3a
ATOr0 CKOPOCTH Teja JOJIKHA Obl YMEHBUIUTHCS Ha 8 M/C U CTaHET Kak Obl
paBHOI oTpuiateapbHOMY unchy (1 -BpeMs coymapeHus Tena U Iapuka). B
TaKOM CJIydae TeJlO MOCJe YyJapa OCTaHOBUTCA. TOPMO3HOM IIyTh 10
OCTaHOBKH OKaxercs 91 m.
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puc.1.

Owiubounoe pewienue He yIUTHIBAET IOTEPIO CKOPOCTHU ¢ 6 10 0 B MOMEHT
ynapa, torga s=(0%-V?)/2/a, rae a=- g*p= - 10*0,2= - 2 m/c?. s=(0-400)/(-4)
=100 m.

Kpumepuu pewenus:

1) He BbIIOMHEH HHM OAHWH IYHKT, IPHBEACHHBIM HIKE, W/HIH IPOCTO
3anucaH BepHbIil oTBeT — 0 6amioB

2) 3ammcaHbl: BTOpOH 3aKkOH HBIOTOHA M 3aKOH COXpaHCHHS SHEPIUU - 3
Oaymta

3) 3ammcaHbI BCe 3aKOHBI M BRIPAKEH paauyc | — ro 000poTa B [UKIOTPOHE -
5 6ayioB

4) TlpencraBieHbl BCe HEOOXOAMMBIC 3aKOHBI W BBIPAKCHUSA, HO HMECTCS
BBIUMCIIUTENbHAS OIINOKa - 8§ OaJLIOB

5) IMomHocThIO BepHOE perieHue - 10 6amion

5. JIBa TOpHU3OHTaIBHBIX MPIMBIX
HWIMHIpA OJIMHAKOBOTO paauyca R,
HO Pa3HOM JJIMHBI, U3TOTOBJICHBI W3
OTHOTO  ONTUYECKH IPO3PavHOIO
Marepuaa. [Toka3zarens

MPEJIOMIICHUSI MaTepuaia [WIMHAPOB
3aBUCHUT OT PACCTOSIHUS I 10 UX OCEM:

n= ¢ . Toukm O; uw O
A+ Br

‘ F 0003HaYaIT MePECCUCHUS ocH
KaXIO0TO IUJIMHIApPA C HUX TOplaMu

Lo

(xkak Ha pucyHke). ToHkuil ny4
MOHOXPOMATHYECKOTO CBETA MAJAET MO YIjOM O HAa MOBEPXHOCTh KaXJ0ro
U3 MWIHHAPOB B Touke O1. DTH JTy4u BBIXOST U3 MPABBIX TOPIIOB IIUIMHAPOB
MoJ OJTMHAKOBBIMU yriaMu 0 B Toukax F, pacmoyioxeHHbIX Ha OJUHAKOBOM
paccrosauu S oT Touek 0. HaliiuTte MUHMMaNIbHYIO Pa3HOCTh JIJIMH
UUIUHAPOB Ly-Ly. CunrtaTh, 4TO CHapyX W HUIMHAPOB - BakyyM. [IpuHSTH
R =0.005 ™, sina.=0.9, C=2wm, 4 =1 m, B=15. OrBer 3anucarh B MeTpax,
OKPYTJIUB JIO THICSYHBIX.



Pemenue. M3-3a nepeMeHHOW BeNWYMHBI KOA(PPUIIMEHTA MPETOMIICHUS BHYTPHU
HUWIMHApPA JIyd YK€ He
OyJeT OTpe3KOM MpsSMOM
JIMHUH. Ho Iy,
MIPOIIIE AN BHYTPb
HUIMHAPA, OYJET JIeKaTh
B IJIOCKOCTH, rae
HaxXoAATCA  MAaJArOLIUN
Jyd M OChb LWIMHAPA.
Ilycte @ - yrom mexnmy
Jy4OM U  IUIOCKOCTBIO
IONIEPEYHOTO  CEUYEHUS
BHYTpH IIWIIMHJpa B
TOYKE UX MepecedeHus, I
— PpAacCTOSIHUE OT 3TOU
TOYKH JI0 OCU LIWJIMHJIpA.
Ecmu B - yTom
IIPEJIOMIICHUS JIyya Ha

JI€BOM TOplie, TO HayaJlbHOE 3HaueHue yria ¢ npu I = 0 paBHo ¢, =90°-B. Torma

BJIOJIb JIy4Ya BBIMNOJIHIETCS 3aKOH MPEIOMIICHUS N, Sing, =nsing, T.€. PaBEHCTBO

sing,

%sin 0, = % sine . Eciiii 3T0 paBeHCTBO nepenucars B BUaAe A+ Br = sing, TO
+Br

o A
IOJIy4UM COOTHOUIEHHE AJI1 OKPY>KHOCTH, paanyc kKotopoil Ry =——, T.e. myu —
sing,

ATO Jyra OKPYKHOCTH paanycoM Ro. HayanbHast Touka 3TOM AyTH 3a7aHa YoM .
KoHeuHast Touka omnpeaensercs yrjioM (p — YIJIOM MaJeHus Jiydya Ha OOKOBYIO

MTOBEPXHOCTh LMJIMHApPA %sin(pO :ﬁsin@l. Jlyd mogxomumt K TpaHMLIE NOA
+

yIJ0M, OOJBIINM, YeM NPEJCIIbHBIN YTOI NAJCHUS P1npen, IPH IIOJTHOM BHYTPEHHEM
oTpaxkeHuu. [lanee, yd oTpaxkaercs oT OOKOBOIl MOBEPXHOCTU MOJ YIJIOM (1 U
MOAXOJUT K OCU LUJIMHAPA N0 YIVIOM (o. Ha ocu nunumuapa sta Ayra CTaHOBUTCS
npsMOIl JMHUEN (MeHsieTcs KpUBHM3HA). B HIDKHEW 4acTH LMJIMHIpA TPACKTOPHS
BBITJIAIUT 3€pKanbHO. TakuM 00pa3om, JIMHHUA Jiyda BHYTPU LHJIMHIpPA HUMEET
IIPOCTPAHCTBEHHBIM  II€pUOJ, MHMHUMAJbHAs  JUIMHA  KOTOPOrO  paBHa
L=4R,(cosg,—cos¢,). Eciam Toukm BbIXOAAa Jyuel dYepe3 IpaBble TOPLBI

PAaCILUIOKCHBI OANHAKOBO, TO PACCTOAHNUC MCIKAY HUMH HCIIOUUCIICHHO KPAaTHO L.

. A ’ ‘.
T.k. SInoc:ECOS(pO, R, =——, coso, = 1—(1+%j 1—(éj sin“a |, TO
A sin A C

(O



2 2
A ésinOL— 1—(1+%j 1—(5] sin® o
A C A C

sin | o,% [No [singo |@o,% [COS |SiNQ1 | @uper, | ®1,° |cOS@i|Ro, M | LM
a 0 0
09 |642 |2 |0.90 63.26 | 0.45 |0.96 68.5 73.7 0.28 1.12 0.76

Kpumepuu pewienusn:

1) He BbIMONIHEH HU OJWUH IYHKT, NPUBEIACHHBIM HWKE, W/HIH IPOCTO
3amucaHd BepHbBIH 0TBeT — 0 6amioB

2) 3amucana GopMyiia s yria najJeHus | IPeOMIICHUS Ha JIEBOM TOPIIE.
Haiinen mnpenenbHBIA Yrosl MpeoMIIeHHs Ha OOKOBOW MOBEPXHOCTHU
uuinuHapa — 4 6amia

3) IlokazaHo, 4To JIyd — 3TO Ayra OKpykHOCTH. HalifieH paanyc OKpy»KHOCTH.
[Toka3zano, 4To Ha OOKOBOM MOBEPXHOCTHU IUIUHJIpA JTyd HUCIBITHIBACT
MOJIHOE BHYTPEHHEE OTpakeHue — 8 OaioB

4) OnucaHa TOJHOCTBIO  TpaekTopus Jyua. OmpexnencHa  JjMHA
MPOCTPAHCTBEHHOT0 Niepuoaa. [lokazaHo, 4TO pa3HOCTH JJIMH [UIMHAPOB
ompeensieTcs yepe3 IIMHY rnepuojaa — 12 6amion

5) 3amaua pereHa MOJIHOCTBIO C YKa3aHHEM BEpHOTo O0TBeTa — 16 0aioB.



