Vuusepcumemckas onumnuada wixonbhukos «benvuonoky 2018-2019 2. 3axnowumensuolil sman

Pemenus 3aganui 3aKJII0YNTEILHOI0 dTAA
omMnuaabl «beJb40HOK» N0 pusuKe
9 kiacc
Bapmuanr 1

3anaua 1

C nmBaamath mATOTO 3Taxa 3AaHus ObUIo cOpomreHo sid6moko. Korma cOpomieHHOe sS00KO
MIOPaBHSIOCH C JIBA/INIATh YETBEPTHIM 3TAKOM, OBIJIO COPOIIEHO BTOPOE SIOJIOKO C 3TOT0 TaXa, a
KOTJ]a BTOPOE C JIBAJIaTh TPETbUM, OBLIO COPOIIEHO TPEThE C COOTBETCTBYIOMIETO 3Taxa. Kakoe
paccTosiHuEe OyIeT MEXIy MEepPBbIM U MOCICAHUM SOJOKOM B MOMEHT yzapa MEepBOTO O 3EMIIIO.
Paccrosiaue meny staxkamu 3 M. CONpOTHBIICHHEM BO3JIyXa MOKHO IPEHEOPEUb.

Pemenne:

Bpewms manenust mepBoro si6jioka ¢ 25 1o ataxa a0 2410 ty =\/(2h/ g)=0.78c

Bpems nanenus Broporo si6510ka ¢ 24 staxa 110 23 sraxa takxke 0.78 c. Torna Bpemsi, yepes
KOTOPOE BBUICTHT IOCeAHEE sI0J10K0 ¢ 23 3Taxka paBHO t=1.56¢

[TomHOE BpeMst aIeHUs TIEPBOTO 0I0KA tos5 =\/(2H/ 2)=3.9c.

Torga Bpems moJiéra mocieaHero sA0J10Ka, 10 MOMEHTA MaJieHUs ITIEPBOTO Ha 3eMJTIO

At=ty5 -t=2.35cC.

3a 3T0 *e BpeMs At mociennee 1010K0 mposeTuT hy =gAt?/2=27 m.

Torma nckomas BenuunHa S=h-h1= 69M - 27M =42Mm.

OtBet S =42M.

3apaua 2

B Gombmioli eMKOCTH ¢ TEIUION BOJOM TuTaBaeT jbauHKa Temmepatypoit 0 °C u maccoit 0,0850
K. BHyTpM Hee HaxOOUTCS MaJCHbKMH MIAPHK paguycoM 2 MM u3 jkejie3a. CKOJIBbKO
pacIuIaBUTCS JIbJa, O MOMEHTA, KOT/Ia OH HAYHET TOHYTh? YIeibHas TEIUIOTa TUIaBJICHHUS JIbJa
3,4-10° Jix/kr. [lnotHOCTH *)ere3a 7800 kr/v. ThoTHOCTb 162 916 Kr/M°

Pemenue:
JIbarHKA HAYHET TOHYTH, €CITU CPEIHSS MIIOTHOCTH JIbJIa BMECTE C IIAPUKOM CTaHET PaBHOU WK
0oJbIIe MIOTHOCTH BOABI. [IycTh M, — Macca ocTaBiierocs Jipjaa, a M, — Macca Iapuka, Toraa
00beM ocraBuierocs kycka V= m,/p,+m,/ p,, Cpeiass IIOTHOCTh KyCKa JbJIa C IAPUKOM Py

my +my my; + my,
Pop=""y My /pn +My/ Py

Ps/Pn—1
"1 pB/ P

= Ps

JI

Mu=pV=(p47R%)I3
3HauMuT Macca pacTasBUIEro abaa M,=m-m,
IToncTaBUB JaHHbBIE U3 YCIOBHA, odydaeM, 9yro mM,=0,0838

3agaua 3
Ha HuXpoMOBOM CTpeXHE JJIMHON 5 M HAXOSTCS JBAa HEMOABUKHBIX KOHTAKTa HAa PACCTOSAHUU |
M JIpyT OT apyra. KOHTaKThI MOAKIIOYEHBI K HICTOYHUKY TOKA 4epe3 amrepMmeTp. Bo ckosbko pa3



WU3MCHHUTCS CHJIa TOKA, MPOXOIAIIAs 4epe3 aMIIepMETp, CCIIH CTePKCHb COTHYTh B KOJIBIIO U
3aMKHYTh. CONPOTUBIICHHUE MTOABOSIINX MPOBOIHUKOB U KOHTAKTOB MPEHEOPEIKUMO MaJo.
Pemenue:
Jlo 3aMbIKaHus B KOJBIIO CHJIA TOKA |1 OnpenenseTcsi COOTHOIICHUEM
|1: US/p|1,
rae li-paccrosnue Mexay KoHTakTamu. [1ociie 3aMbIKaHHE B KOJIBIIO COMPOTHBICHHE H3MEHHUTCS
1 Oy/IeT onpeneNaThes Kak:
_ RR;  phl
" Ry+R, S +1)
Cuiia Toka |z 3anumercst u3 3akona OMa JJis y4acTKa 1.
_us (L+1)
2 plil,
Otrorrenue TokoB 11/ 1o =15/(11+1y)
[ToacTaBuB JaHHBIC U3 YCIOBUS, Tomydaem, uto |1/ 1,=0,8

3agava 4

B Beapo ¢ 3 murpamu Boael Temmeparypoil 20 °C ONmyCTHJIM KHUIATHJIBHUK, COCTOSIIUN W3
YETBIPEX HarpeBaTelIbHBIX 3JIEMEHTOB, COEJAMHEHHBIX IMapajljiesibHO. HoMuHanbHas MOIIHOCTh
kaxzaoro snemenTa 300 Br. KunartuiabHUK MOAKIIOUEH K MCTOYHUKY TOKA. CKOJIBKO BPEMEHU
noTpeOyeTcs, Uit TOTO YTOOBI BCKUIIATUTH BOAY, €CIIH KaX/Ible 5 MUHYT BBIXOJIUT U3 CTPOS OJWH
HarpeBaTeNbHbBIN 351eMeHT? TermnoeMkocTs BOabI ¢; 4200 J[x/kr °C

Pemenmue:

CHauasna BBISICHUM, 3aKUITUT JIK BOJIA:

[TonnHOE KOMMYECTBO TEIUIOTHI, BBIACISIONICECS B KHUISITUILHUKE SBISIETCS CYMMOM KOJMYECTB
TEIUIOTHI, BRIACISAIONIETOCS Ha KaXKI0M U3 IATH dIeMeHTOB: Q=Q; +Q, +Q3 +Q4

Wnm nepenucas 3To BeIpakeHUe yepe3 MontHocTh (Q=Pt) momyuaem Q=P;t +P,t +Pst +P4t
Orcrona:

Q=t(Py +P, +P3 +Py).

MomHocts ofHOrO0 31eMenTa Po=P1/4 nmm P1/ Pg=0,25, rne P1-MomHOCTS Beero KNIATHIBHUKA
1200 Br.

Torna MOXHO 3aIKCaTh:

Q=P;t(1+0,75+0,5+0,25)=2,5 Pt

[loacTaBuB naHHBIE U3 YCIOBUS, TOIYYaeM, 4TO Q:O,9-106 Jx

Ha 10, 4T005!1 BcKUMISITUTE 10 TUTPOB BO/BI TPeOyeTCs KOTMUECTBO TETIOTH Qz=cMAt
[ToacTaBuB naHHBIE U3 YCIOBUSA, TTOJIYYaeM, 4TO Q,=10° Ix

[Tockombky Qg > Q Boma He YycmeeT 3aKHIeTh, KOTJA BBIMIET W3 CTPOS IOCIEAHHUN
HarpeBaTeJIbHBIN 3JIEMEHT

3amaua 5

Ha skpan, nepneHauKkyIsipHO MOBEPXHOCTHU nonagaet Jiy4d jnazepa (Puc. 1). [lapamnensHo crene,
Ha paccTossHUU 50 CM OT Hee KaTUTCS TOHKAsl JIMH3a CO CKOPOCTBIO 5 M/C Tak, 4TO BBICOTA JTydya
Jazepa M TIaBHAs ONTHYECKas OCh JIMH3BI coBMamaroT. C Kakol CKOPOCTBIO OYyJEeT JABUTATHCS
TOYKa OT JIA3ePHOTO JIy4da IO CTEHEe, MOoKa JMH3a OyneT ero mepecekarh? OnTudeckas cuia
muH3bL 5 J{nTp.

Peienne:



Bpewmsi, kotopoe TpedyeTrcs TuH3€e 711 TOTO, YTOOBI TTOJIHOCTBIO MPONTH JIa3ePHBIN JTyd
omnpenensercs kak t=D/v

Mosep

DOKYCHOE PACCTOSTHUE TOHKOM COOMpAaroIei JTMH3bI ONPECIISIeTCs KakK:
F=1/D’
[MockonbKy (oKaibHas MIIOCKOCTh JTMH3bI OCTACTCS HEMOABIIKHOM, TP MAaKCUMAaTbHOM
OTKJIOHCHUH JTy4ya

b=D/2 .

U3 nono6us tpeyronsuukoB ABC u ADE crnenyer, uro

b/a=F/L
Beipaskas u3 3Toro ypaBHeHus a u cienas 3amMeHy b va D/2 monyyaem
a=-LD/2F=-=LDD/2

CKOpOCTb JTy4a ONpEeeINM KaK

Vv, = 2a/t=2avID

3aMeHUM a U3 Mpenbiayiei (GOpMyIIbl U MOJIYUUM, YTO

v,=LD'v

[ToncraBuB JaHHBIE U3 YCIOBUS, MOIyYaeM, 4to V,=12,5 m/C



Vuusepcumemckas onumnuada wixonbhukos «benvuonoky 2018-2019 2. 3axnowumensuolil sman

Pemenus 3aganui 3aKJII0YNTEILHOI0 dTAA
onumnuansl «benb4oHOK» MO GusuKe
9 knace
Bapuanr 2

3anaua 1
C tpuanaToro sTaxa 31aHus ObuT cOpoleH 0e3 HauanbHO# ckopocTu Msd. Korma cOpomeHHbII
MsT9 TIPOJIETAl MUMO JBAJAIATH MATOTO dTaXka, C TPUALATOTO ObLT OpOIIEH emie OAWH MS4Y CO
CKOPOCTBIO 5 M/c HarpaBieHHON BHU3. Kakoe paccrosiHue Oymer Mexay Ms4amMHu, B MOMEHT
yaapa nepBoro o 3emiito? Paccrosinue meny staxamu 3,5 M. COnpoTHBIEHUEM BO3AyXa MOXKHO
npeHeOpeyb.
Pemenue:
JUIsi IepBOTO Msida MONHOE BpeMs maxenus t=(2*3.5%30/9.8)"%=3.27¢
Jliist IepBoro Msiua Bpems nagenns ¢ 30 o 25 stax t,=(2*3.5%5/9.8)%=1,88¢
st mepBoro msiua Bpemst majgenus ¢ 25 no 0 stax t3- tp =1,39¢
3a 510 xe BpeMms 1,39¢ BTopoit My nposetut hy= Vot+gt2/2:16.4M
Toraa paccTosiHEe MEXITy EPBBIM M BTOPbIM MsiuoMm S=H- h,=30*3.5-16.4=88.6m
3anava 2
B 6onbioit eMkocTH ¢ TEIUION BOJOM IaBaeT jJbAuHKa TemmepaTypoit 0°C u maccoit 0,07 kr.
BHyTpu Hee HaxoauTcs MalleHbKHI KyOWK cO cTOpoHOW 5 MM u3 amtomuHusa. CKOJBKO Teruia
MOTJIOTUT JIeM, 10 MOMEHTAa, KOIJIa OH HAaYyHET TOHYTh? YIellbHas TeIUIoTa IUIABJICHHS JIbJa
3.4 10° JIK/KT, TNIOTHOCTH amomMunus 2700 kr/M°. TLIOTHOCTS Nbaa 916 kr/m®
Pemenne:
JIbaWHKA HAYHET TOHYTH, €CIIU CPEIHSS IUIOTHOCTH JIbJIa BMECTE C IIAPUKOM CTAHET PAaBHOM HIIH
OombIre mIOTHOCTH Boabl. IlycTh M, — Macca ocTaBmierocs Jpaa, a M, — Macca KyOuka, Toraa
o0BeM ocrasierocs Kycka V= m,/p,+m,/ p, CpeqHss MI0THOCTh KyCKa JIbJ]a ¢ KyOUKOM
my, + my m, + my

4 My /Py + M/ Py
= m, Ps/Pn—1

1- pB/ Pn

mK:pV:pa3
3HauMT Macca pacTasBUIEro abaa M,=m-m,
J171s1 3TOTO HY)KHO COOOIIUTH KOJIMYECTBO TEIIOThl Q=A(M-m,)

Pcp= = Ps

JI

[ToxcraBuB naHHBIC U3 yCIOBHS, morydaeM, uro Q=23 KJ[x

3agaua 3

Ha wnuxpomoBoM cTpexkHe mHOW |=3 M HaxomsTcs JBa HEMOJBMXKHBIX KOHTAaKTa Ha
paccrosauu 11=20 cm apyr ot napyra. KoHTakThl MOAKIIIOYEHBI K HCTOYHHUKY TOKa dYepe3
amriepmerp. Bo ckoibkO pa3 M3MEHUTCS Cujla TOKa, MPOXOJAlIasi yepe3 ammepMeTp, €clu
CTepXKEHb COTHYTh B BHJIE€ BOCBMEPKH U 3aMKHYTh (cM puc). COmpoTHUBIEHHUE IMOABOISIINX
MIPOBOJHUKOB U KOHTAKTOB MPEHEOPEKUMO MaJIO.



Pemenue:
J1o 3aMbIKaHUs B BOCBMEPKY CHJIa TOKaA |1 ompeaenseTcss COOTHOIICHHEM
|1: US/p'l,
rae li-paccrosiHre mMexay koHTaktamu. Ilociae 3aMbIKaHUS COMPOTHUBICHUE HM3MEHHUTCS, MPH
3TOM TOK 4Yepe3 JICBYIO MOJIOBUHY BOCBMEPKH MPOTEKATh HE OyJET U CONMPOTUBIICHHUE 3aIHIIIEM:
_ RRy plil
TR +R, S(L+1)
3neck I+ 11=1/2
Cwuna Toka |, u3 3akona OMa Jij1sl y4acTKa IeTu:
B UsS(ly + 1)
? plil,
Otrorrenne TokoB 11/ 1, =15/(l1+12)= 1-214/1

[ToacTaBuB JaHHBIC U3 yCIO0BUA, moydaem, 4to |1/ 1,=0,87

3amaua 4

B emkocth ¢ 5 nutpamu Boasl Temneparypoid 100 °C onyCTUiIM KUMNSTWIBHUK, COCTOSIILIUNA U3
MATH OJWMHAKOBBIX HArpeBaTENbHBIX AJIEMEHTOB, COSMHEHHBIX MapajlIeIbHO M TOIKIFOYCHHBIN
K UCTOYHUKY TOKa. HomuHanbHas MomHocTh Bcero kunstuiabHuka 1000 Bt. Ckosbko BOABI
CMOJKET BBIKUIIETH, €CIIH KaX/Ible 2 MUHYTHI BBIXOJUT U3 CTPOS OJIMH HATrPEeBATEIbHBIN SJI€MEHT?
VY nenpHas TenioTa napooodpazoBaHus BOIbI 2,3 MJIx/kr

Pemenue:

[TomHOE KOTMYECTBO TEILJIOTHI, BHIACISIONIEECS HA KUTISTUILHUKE SIBISIETCS CYMMOW KOJTUYECTB
TEIJIOTHI BEIJICIIIOMIETOCS Ha KAXKIOM U3 IIATH 3JICMEHTOB:

Q=Q1 +Q2 +Q3 +Q4 +Qs

Wnu nepenuca 3TO BeIpaskeHHe yepe3 MoIHOCTh (Q=Pt) momyuaem

szlt +P,t +Pst +P4t+ Pst

Otcrona

Q:t(Pl +P, +P3 +P4 +P5).

MomHOCTh OJTHOTO DJIEMEHTA

Po=P1/5 nmm P4/ Pg=0,2

Torma MoXHO 3amUcaTh:

Q=P4t(1+0,8+0,6+0,4+0,2)

Ecnu macca BeikuneBiieid Boasl M=Q/r, To monydaem

m= 3Pqt/r

[loacraBuB nanuele, moayuyum mM=0,16 kr

3agaua 5

Ha skpan, nepneHAuKYIsIpHO MOBEPXHOCTH momnagaeT ay4 oT jasepa (Puc. 1). IlapannensHo
creHe, Ha paccTostHUM 200 ¢M OT Hee KaTUTCS TOHKas pacCerBaroIas JUH3a CO CKOPOCTh 2 M/C
TaK, 4TO BBICOTA Jyya Jia3epa U IJIaBHAs ONTHYECKasi OCh JMH3bI coBnagatoT. C Kakoil cpennei



CKOPOCTBhIO OyJeT ABUTaThbCcs TOYKA OT JIa3epHOrO Jiydya MO CTEHe, IoKa JIMH3a OyAeT ero
nepecekarb? OnTuyeckas cuia JuH3sl 3 Jnrp.

Bxpow

MNasep

Pemenue:

Bpewmst, koTopoe Tpedyercs JIMH3€e AJISt TOTO, YTOOBI MOIHOCTHIO IPOITH JTa3epHBIHN JTyd
OIPENEIACTCS KAK:

t=D/v

@DoKyCHOE PacCTOSIHUE ONPEAETAETCS KaK:

F=-1/D/,

[TockobKy (hoKanbHAsI MIIOCKOCTh JIMH3BI OCTACTCS HETIOIBUKHOMU, TIPU MaKCUMAaITbHOM
OTKJIOHEHHH JTyda

b=D/2.

W3 momo6us tpeyronsaukoB ABC u ADE ciienyer, uro

b/a=F/L

Beipaxas u3 3TOro ypaBHeHus a u cieinas 3ameHy b nHa D/2 monyuaem
a=-LD/2F=-LDD'/2

CKOpOCTh JTy4a OnpeenM KaKk

Vv, = 2a/t=2avID

3aMeHUM a U3 TPEABITYIIEH GOPMYIIBI U TIOTydUM

v,=-LDv



[ToacraBuB naHHbIe, MOTYYUM V,=-12 Mm/c, HalIpaBJICHUE ABMKEHUE TOUKH OT JIyda Jiazepa Ha
9KpaHe OyJIeT MPOTHBOIIOJIOKHBIM HAPABICHUIO JIBIKEHUS JIMH3BIL.



