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 «Du3ukar»
BapuanT: 1 Kiacc: 11

1. (4 6anna) Cucrema COCTOUT U3 BYX TeIN
(puc.1). [TepBoe Teno npeacTapiseT u3 ceos Tpu
KOHIICHTPUYECKHE chepsl paanmycaMu
R, 2R, 3R, npoctpancTBO Mexay chepamu | | (e
3alOJTHEHO BEIIECTBOM Pa3IUYHON TUIOTHOCTH
3p, 2p, p, cooTBeTCTBEHHO. BTOpoe Temno
MpEACTaBIIeT U3 ce0s OJHOPOJHBINA IIap
MaJIOTO paauyca W maccod m. PaccrosHue
MEXIy LIEHTpaMU TeJI MHOTO OO0JIbIlIE pa3MepPOB
camux Ten u paBHo L. Haliqute cumy, ¢ KoTopoit
BTOPOE TEJIO MPUTATHBACTCS K IEPBOMY.

m

Puc. 1

2. (8 6annoe) JIns >reKTpUUECKON LENH, NMPEACTABIECHHOW Ha ]i__

pHC. 2 OnpeenuTh MOKa3aHus aMIepMeTpa (CUUTaTh UACATbHBIM)
IIPY 3aMKHYTOM M Pa30MKHYTOM KJitoue, eciiu E=240 B, R=30 Om.
BHyTpeHHUM CONPOTHBIEHNEM UCTOUYHHKA ITPEHEOPEUb.

3. (10 6annos) Ha puc. 3 nmokazaHa cxema MpOCTEHIIEeTo
PE30HAHCHOTO IHUKJIMYECKOTO YCKOPUTENS — LUKIOTPOHA.
VY ckopstolee nepeMeHHoe dJeKTpruueckoe nojue E co3gaercs
B 3a30p€ MEXIy JABYyMS [OJOBHHAMH METAJNIMYECKOMN
HUIUHAPUYECKOM KopoOku JK, Ha3blBaeMble IyaHTAMH
(pamuyc  nyantoB  R).  JlyaHThl  TNOMENIEHHI B
ABAKYUPOBAHHYIO TUIOCKYIO Kamepy, HaXOISIIYIOCS MEXIY
MOJIOCAMH  CHJIBHOTO  3JIEKTPOMAarHutra,  MarHUTHAas
MHJYKIUS TI0Js1 KOTOPOTO HAallpaBlieHa NEPHEHIUKYISPHO
TJIOCKOCTH YepTexka U paBHa B. [lepeMeHHOE 3IEKTPUYECKOE
MoJie MEXAY JyaHTaMH CO3[aeTCsl JJECKTPUYECKUM TE€HEPATOPOM, IOIIOCHI KOTOPOro
MIPUCOEIUHSAIOTCS K DJIEKTpoJiaM j U K.Y CKOpEHHE YaCTHUIhl MTPOUCXOIUT B 3a30p€ MEXIY
JyaHTaMHU IUKJIOTPOHA BCAKWM pa3, KOTJa YacTUla, BHOBb MOMAAAET B 3a30p. Bennunna
3a3opa d. JIJis BBITIOJIHEHMS YCJIOBHSI CHHXPOHU3MA: TIEPHOJ] KOJICOAHUN DIIEKTPUUECKOTO
OJIs1 COBMAJIAET € MEPUO0M OOpaIeHUs YaCTHUI] B MArHUTHOM TI0JIE.

Haiinute konmdecTBO 00OpPOTOB, CIENAHHBIX YACTHUIEH 1O BBUIETA, TIPH YCIOBUHU, YTO
YAEJNbHBIN 3aps]l YaCTHULl PABEH ¢/M, a Ha4aJlbHAsI CKOPOCTh Vy.

Puc.3

IIpooondxcenue na obopome

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



4. (12 6annoe) llpsmoyronbHOMY mapajUIeNiCNUINEAy C pa3MepamMHd IO TOPU3OHTAIU
30:30 cm wm BbICOTOM 2 cm ¢ Maccod m;=4 ke, HaxXOHISIIEMyCsl Ha TOPH30HTAILHOMN

[IepOXOBATON MOBEpXHOCTU (KO3 duiueHT TpeHus 4=0,2) cooOumim ckopocts v =20 m/c.
Korzaa ckopocTs Tena oka3anach paBHOU vi=12 m/c, 00 €ro BEpXHIO MOBEPXHOCTh YAAPHIICS
TJIAJIKUH [1ap Macchl m»=2 Ke, BEpTUKAIBHO YIABIINK ¢ BEICOTHI paBHOM A=5 m ¢ HayanbHOU
CKOPOCTBIO paBHOW (), 1 aOCOIIOTHO YHPYro OTCKOYMJ OT Tena. Hailtu myTe Tena mpu
ABMOKEHUHM OT COOOIICHHMS Ha4yaJllbHOM CKOPOCTH 10 OCTAaHOBKH, IPH YCJIOBHUH, UTO

COYAAapCHUC ITPOUCXOIUT TOJIBKO OAMWH pa3s.

5. (16 6annos) /IBa TOpU30HTATIHHBIX MPSMBIX
HWIMHIpAa OJWHAKOBOro panuyca R, HO pa3HOU
JUITMHBI, W3TOTOBJIEHBI W3 OJHOTO ONTHYECKHU
npo3payHoro marepuana (puc. 4), Ilokazarens
MPEIOMIICHUSI MaTepuaa IMINHIPOB 3aBUCUT OT

PacCTOSIHUS ¥ 10 UX OCEU: n = . Touku O1 1

A+ Br
O o00o03HayarOT NEepecedeHUs OCH KaKJIO0ro
MWIMHApPA ¢ HMX TOpHaMH (KaKk Ha PHCYHKE).
ToHKHI1 Tyd MOHOXPOMATUYECKOTO CBETA MAAAET
[0 YIJIOM O Ha IOBEPXHOCTh KaXJIOro U3
HWIMHAPOB B Touke Q1. DTU JTy4d BBIXOJAT U3
MPaBBIX TOPLOB IHJIUHAPOB IO OJUHAKOBBIMH
yramamMu 6@ B Toukax F, pacmoyIOKCHHBIX Ha

|/ L L ~
I g

Puc.4

OJIMHAKOBOM paccTosiHuu § ot Touek Q2. Haiinute MHMHMMaIbHYIO pa3HOCTb JUIMH
UUIUHAPOB L2-Ly1. Cuutath, 4YTO CHapyX u UMWIMHAPOB - BakyyM. llpunsarts R =0,005 m;

sina=0,8; C=2m; A= 1m; B=I5. OtBer 3anucarh B METpax, OKPYIJIMB 0 COTHIX.



depepanbHoe rocyfapcTBeHHOE BloayKeTHoe

ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

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

ONTMMMNUNALOA WKOJIbHUKOB «WWAI' B BYOQYLEE»

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




Bapuanr 1

1. (4 6anaa ) Cucrema cocTouT U3 ABYyX Tei. IlepBoe Teno mpencraBiser U3
cebs Tpu KoHIEeHTpudeckue cdepol paauycamu R, 2R, 3R, mpoctpancTBO
Mexay — chepamu  3amoIHEHO
BEII[ECTBOM PA3JIMYHON TMIOTHOCTH
3p, 2p, p, COOTBETCTBEHHO. BTOpOe
TEJIO  MpeACTaBiIsieT u3  ceds
OJTHOPOJHBIM IIap MAJOro paauyca | | (\&r 7]~ "~~~
u Maccod M. PaccrosiHne mexay
HEHTpaMH TeJI MHOro OoJjblie
pa3MepoB camux Tel W paBHO L.
Hannure cuimy, ¢ KOTOpou BTOpOE
TEJIO IPUTITUBAETCS K IEPBOMY.

m

Pewenue:
m
F = GL_Z(Ml +M2 +M3)
( 4
M; = §7T(R)3P
4
1M, = §T[(2R)3p
4 3
Omeem:
48mm(R)3p
T
Kpumepuu:

1) He BbINOJNHEH HH OJWH IYHKT, NMPHBEACHHBIM HUXKE, W/HWIM IPOCTO
3amucad BepHbI OTBeT — 0 O6aoB

2) 3amucaH 3aKOH BCEMHUPHOTO TSTOTeHUs — 1 Gaint

3) 3amucaH 3aKOH BCEMUPHOT'O TSATOTEHUS W HAMIEHBI MAcChl «IIapoOB» — 2
oann

4) Tlomy4eH BEpHBI OTBET, HO HEMPABWIHLHO MPUMEHEH 3aKOH BCEMHPHOTO
TaroTeHus — 3 6anina

5) Perienue moyiHOCTHIO BEPHO - 4 Oasuia



2.

(8 o6annos) [nsg  DIEKTPUYECKOW  LIEMH,
NpEACTAaBICHHOW HAa pHUC. 2  ONPENeTIuTh
MOKa3aHUsl aMmmnepMmeTpa (CUUTATh HJICATIbHBIM )
Ipy 3aMKHYTOM M Pa30MKHYTOM KIIOYe, €CIU
E=240 B, R=30  Om. BuayTpeHHUM
COMPOTUBJICHUEM UCTOYHUKA MPEHEOPEUb.

Pewenue:
1) Kirou 3aMKHYT

Puc. 1
E +
T 2r[[ R
| E 240 4
2R 60
2) Kirod pa3oMKHYT
R 2R
(R R
+
T —(:)—
DR R
2R'R . 2RR
R, = snir T oprm TAK  Kak  CONPOTHBJICHHE  IOCIENOBATCIHHO

MOAKIIOUEHHBIX Map 3JIEMEHTOB OJWHAKOBO, HANPSKEHUE MEXKIYy HUMH
pacnpenenuTcs TOPOBHY, TakKUM 00pa3oM HalpsDKEHHE Ha KakIOM U3

E

AJIEMEHTOB OyJeT o= 120B, a ammepMerp MNOKaXeT CyMMYy TOKOB,
120 . 120 _ 120 , 120

npoxoasnmx yepe3 R u 2R, [ _T+§_¥+ﬁ_ 4+ 2 =06A

OtBeT: 4 Au 6 A.

Kpumepuu pewenus:

1) He BbImoNHEH HU OAMH IYHKT, MPHBEACHHBIA HIKE, W/HWIH IMPOCTO
3amucad BepHbIH 0TBeT — 0 O6aos
2) 3amucanbl 3aKoHbI OMa JIJIs TIOJTHOM LIENH B IBYX cliydasx — 2 Oaya



3) Banmcanbl 3akoHbl OMa Ui TIOJHOW IIETIM B JABYX CIy4asix, BEPHO
MIOCTPOCHBI  JDKBHBAJCHTHHIC CXEMBbI M HAWJICHBI DKBUBAJICHTHBIC
CONPOTUBIICHUS — 4 Oainia

4) PenieHue BepHO, HO UMEETCSl BBIYUCIUTENbHAS OIMOKA — 6 OayIoB
PerieHre moTHOCTBIO BEpHO — 8 OaiioB

(10 6annoB) Ha pucynke moka3aHa

cxeMma [MpOCTEHIlero pPe30HaHCHOTO N,
UKIINYECKOTO YCKOPHUTEIS — S A
IUKJIOTPOHA. Y CKOPSAIOIIIEE TIEPEMEHHOE TN
anekTpuueckoe mnoine E co3maercs B 4 /7;/"’ NN :\:‘\ \:\\ "
3a30pe MeXTy JByMs MOJOBUHAMH [ xRN\
METAJUIMYECKOU UWIMHAPUYECKOU ,,N IR \ ®5‘£x/+>y I
kopoOkn MN, HazpiBaeMble nyaHTaMu VO \x;-x/; x/ k/ )
(pammyc  ayantoB  R).  JlyaHTHI \\\\z\& 3;3; ,;5”}/
MTOMEIICHBI B ABAKYUPOBAHHYIO oo

IUIOCKYI0O  KaMepy,  HaXOJSIIyICs
MEXy TOJI0CAaMHU CHJIBHOTO 3JIEKTPOMAarHWTa, MarHUTHAs WHAYKIUS TIOJIS
KOTOPOTO HampaBjieHa TMEepICHIUKYJISIPHO TJIOCKOCTH 4YepTeka W paBHa B.
[lepeMeHHOE  DJIEKTPUYECKOE TMOJIE  MEXAY JyaHTaMH  CO3/1aeTCs
AIEKTPUYECKUM TEHEPAaTOPOM, IIOIIOCHI KOTOPOTO MPHCOCIMHSIOTCS K
NMEKTpoJaM M u N.YCKOPEHHWE YacCTHUIIBl MPOUCXOIUT B 3a30pe MEKIY
JyaHTaMH IUKJIOTPOHA BCSIKUM pa3, KOrJa 9acTUIla, BHOBB ITOIAJIacT B 3a30D.
Bennunna 3azopa d. JIis BBINOJIHEHHS YCIOBHS CHHXPOHH3MA: IEPHOJ
KOJIEOAHUM SJIEKTPUYECKOTO TOJISI COBIMAIAET C EPUOIOM OOpaIeHUS YaCTHI]
B MarHUTHOM IIOJIC.

Halimute kommyecTBO 0OOOPOTOB, CHENAHHBIX YaCTULEW A0 BBUIETA, MPHU
YCIIOBUH, YTO YACIbHBIN 3apsij] 4aCTHI] paBeH /M, a HadaabHast CKOPOCTB Vo.

Pewenue:
2

Vi ; o
1. qv;B = mR—" 110 BTOpOMY 3aKkOHYy HbrOTOHA, rae | — nopsiAKOBBIM HOMED
2

BJICTA B 3a30p.

2 2 .
2. mzvo + Eqdi = % o 3CD [yis | — ro momagaHus B 3a30p.
_m 2 ,2qEd
3. Iomyunm, R; = L ti——=R

E

4. 1= ((I:n_qB)z B vg)Zqu z%

R m
5. CHCI[OB&TCJILHO, KOJIMYECTBO 060p0TOB: n= —qB — 175 —
m qEd

Kpumepuu pewienusn:



1) He BbINOJIHEH HHM OJMH IIYHKT, IPHBEACHHBIM HHUXKE, W/WIM IPOCTO
3amucad BepHbIN 0TBeT — 0 6aos

2) 3ammcaHbl: BTOpOW 3aKkOH HBIOTOHA M 3aKOH COXPaHEHHS SHEPruu - 3
Oaimta

3) 3ammcaHbI BCe 3aKOHBI M BRIPAKEH paauyc | — ro 000poTa B IUKIOTPOHE -
5 6ayoB

4) TlpencraBieHbl BCe HEOOXOAMMBIC 3aKOHBI W BBIPAKEHUS, HO MMECTCS
BBIYMCIIUTENbHAS ONINOKa - 8§ 0aJLIOB

5) INomHoCTHIO BepHOE perieHue - 10 6amion

4. (12 6amaoB) IIpsMoyroipHOMY HapaUIeiCHHUIEay C pa3MepaMH II0
ropusoHTanu 30x30cm 1 BBICOTOM 2 ¢M ¢ Maccoil M1=4 ke, HaxOoAAIEMYCs Ha

TOPHU30HTAIILHOMN IIEPOX0BATOM MOBEPXHOCTH (K03 unmeHt tpenus 4=0,2)
coobmmiu ckopocth V =20 m/c. Korna ckopocTh Tejla OKa3ajlaCh paBHOMN
vi=12 m/c, 00 ero BEpXHIOI MOBEPXHOCTh yAAPWUIICS TJAIKHUI IIap MacChl
M>=2 Ke, BEPTUKAIBHO YIABIIMHA C BBICOTHI paBHOH N=5 m ¢ HavaabHON
CKOPOCThIO paBHOi 0, 1 a0CONIOTHO YNPYyro OTCKOYMI OT Tena. Haiitu myTh
TeJa NP ABMKEHUH OT COOOIIEHUSI HaYalbHON CKOPOCTH JO OCTAHOBKH.

Pewenue:

Paccuutaem 0o0mmid myTh TeJda Kak CymMMy MyTH 10 yJapa Iiapuka u
nocie Hero (B MPEeANOoNI0KEHUH, YTO TEJI0 HE OCTAHOBUJIOCH B MaJlbIii
IPOMEXYTOK BPEMEHH, KOI/1a OT HEro OTCKakuBaj mapuk). Jlo yaapa
s=(V12-V?)/2/a, rue a=- g*p= - 10*0,2= - 2 m/c% s=(144-400)/(-4) =64
M. [Ipu cBOOOJHOM MaACHUU C BBICOTBHI N =5M mmapuk mpuoOperer
ckopocTb V2=(2gh)¥2=10 m/c. [Ipx aBGCOMOTHO yIPYTOM yaape o TeJIo
(cm. puc. 1) HampaBieHHWE CKOPOCTH IIapvKa W3MEHUTCS Ha
IPOTUBOIOJIOKHOE, @ €€ MOJYJIb COXPAHUTCS, TOT/Ia UMITYJIbC LIapUKa
mMeHUTCI Ha AP,=2*m*V,=2*2*10=40, 3T0 M3MEHCHHE COOOIIUT
JOTIOJTHUTENbHBIA BKIaA B cuily peakimuu omopel N, N*t=
AP2=2*m*V,. N cBsizana ¢ cumnoit Tpenus tak: F=N*u. Cuna tpenus
nepenacT ey umiynbe F*t=N*t*pu= AP;=p*2*m*V,=0,2*2*2*10=8
U3-32 3TOT0 CKOPOCTH TeJla YMEHBIIUTCS Ha 2 M/C U cTaHeT paBHOH 10
M/c (t -Bpemsi coynmapeHusi Tena u mapuka). CKOpoCTh OKa3zajach
MOJIOKUTEIBHOMY YHCIy, 3HAUUT IIAPUK HE OCTAHOBUTCS B MOMEHT
ynapa. [locne yaapa TOpMO3HOM ITyTh /10 OCTAHOBKH OKaXETCSl pABHBIM
s=(02-10%)/2/a, rae a=- g*u= - 10*0,2= - 2 m/c?. s=(0-100)/(-4) =25 M.
OO6muit myTh paBeH 64+25=89 m.
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puc. 1.

Ouwiudounoe pewrenue He yUYUTHIBAET OTEPIO cKopocTh ¢ 12 1o 10 B
MOMeHT yzapa, Toraa s=(0%-V?)/2/a, rue a=- g*p= - 10*0,2= - 2 m/c?
s=(0-400)/(-4) =100 m.

Kpumepuu pewenus:

1) He BBINTOJIHEH HU OJWH ITYHKT, NMPUBEICHHBIA HIKE, W/WIH IPOCTO
3anucaHd BepHbIH oTBeT — 0 6aioB

2) Tlpenocrapiienue ommbouHoe perreHue 6e3 yuéra yaapa (S = 100 m) - 3
Oayna

3) Haiinena ckopocTh mapajuiesenuie/ia nocie yaapa - 6 6auios

4) Pemenue BepHOE, BKIIIOUAET BCE HEOOXOJHMMBIC 3aKOHBI, HO KOHEYHOE
BBIpKEHUE OMMOOYHO - 9 6aioB

5) PernreHue moyiHOCTHIO BepHOE 12 OaioB

5 (16 0aJLJ10B) JlBa
0, 2R o TOPHU30HTAIBHBIX MPSAMBIX IHJIHHIPA
OJIMHAKOBOTO paamyca R, HO pa3HOI
JUIMHBI, M3TOTOBIEHBI W3 OJHOTO
ONTHYECCKU MPO3PAYHOr0 MaTepHaa.
[Tokasaress IpeIOMICHUS MaTepHraa
IIIAHAPOB 3aBUCUT OT PACCTOSHUS I

10 UX OCEU: N = . Touku O u O,

A+ Br
0003Ha4yalOT  TepeceyeHusi  OCHu
KKIOro LWIMHIApAa C HMX TOpLAMHU
(kak Ha pucyHke). ToHkuM Jnyd

MOHOXPOMATHYECKOTO CBETa MajaeT Mo YrjoM O Ha MOBEPXHOCTh KaXJ0ro
U3 MWIHHAPOB B Touke O1. DTH JTy4u BBIXOST U3 MPABBIX TOPIIOB IIUIMHAPOB
MOJT OTMHAKOBBIMH yTiiaMu O B Toukax F, pacmoyioeHHBIX Ha OJMHAKOBOM
paccrositHuu S or Touek O,. Haliiute MUHUMaIbHYIO pa3HOCTh JUIMH
nuIMHAPOB Ly-Li. Cuntath, 4TO CHapy U LUMIUHAPOB - BakyyM. l[IpuHsTH



R =0.005 ™, sina=0.8, C=2wm, 4 =1 wm, B=15. OrBer 3anucarh B MeTpax,
OKPYTJIMB 10 THICSIIHBIX.

Penrenue

N3-3a IIEPEMEHHOU
BEITUIMHBI
kod(dunreHTa
MpEJIOMJICHUS ~ BHYTPHU
HUWIMHApPA JIyd YKE He
OyZeT OTpe3KOM MpsIMOit
JIMHUH. Ho Iy,
MPOLIE I BHYTpb
UUJIMHIpA, OYJIET JekKaTh
B MJIOCKOCTH, rae
HaxXoJATCA  MaJaolul
Ayd ¥ OCh UWIMHIpA.
[Iycts @ - yrom Mexmy
Jy4OM U  TUIOCKOCTBIO
MOTIEPEYHOTO  CEUCHUS
BHYTpPH IIWUIMHJpa B
TOYKE WX MepecedeHus, I
— paccTosTHUE OT ATOW TOYKH J0 OcH HuauHApa. Ecnu P - yroa npenomieHus ryda

Ha JIEBOM TOpIIe, TO HadaJbHOE 3HaueHue yria ¢ npu I = 0 paBHO ¢, =90° —B. Torma

BJIOJIb JIy4a BBIMOJIHAETCS 3aKOH MPEIOMIICHUA N, Sing, =Nsing, T.€. PaBEHCTBO
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YIJI0M, OOJBILINM, YEM NPEAEIbHBIN YTl NAJEHUS QP1npen, IPH IIOJTHOM BHYTPEHHEM
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Kpumepuu pewienus:

1) He BbIMONIHEH HU OMWH IYHKT, TPUBEIACHHBIA HWKE, W/HIM IMPOCTO
3anucaH BepHbIi oTBeT — 0 6asioB

2) 3amucana GopMyIia s yria NaJeHus | IPeIOMIICHUS Ha JIEBOM TOPIIE.
Haiinen mnpenenpHbIl yrojl TpeioMJIeHHS] Ha OOKOBOM MOBEPXHOCTH
muinHapa — 4 6anna

3) IlokazaHo, 4To JIyd — 3TO Ayra OKpykHOCTH. HalifieH pagnyc OKpy»KHOCTH.
[loxazaHo, 4To Ha OOKOBOM MOBEPXHOCTU LMIUHAPA Jy4Y HCHBITHIBACT
MIOJIHOE BHYTPEHHEE OTpAKEHHE — 8 0aioB

4) OnucaHa TOJMHOCTBEO  TpaekTopus Jy4a. OmpexnencHa  ajuHA
IPOCTPAaHCTBEHHOTO Iepuoa. [lokazaHo, 4ToO pa3sHOCTbH JJIMH LUWJIMHIPOB
omnpenesieTcs yepes JUIMHY nepuoja — 12 6amios

5) 3amaua pereHa MOJIHOCTBIO ¢ YKa3aHHEM BEPHOTO OTBeTa — 16 Oasios.



