BCEPOCCHUHCKAS OJIMMIINAJIA IIKOJIBHAUKOB IO ®U3HUKE.
2018-2019 I'OJ IIKOJbHBIN DTAIL.
7 KIIACC

1. Mama u [lama wurpanu B canmoukd. Mamia BEpoOJOMHO MOAKpaIach K
crosimiedt Jlame u cnenana e€ Beayuiei, nociie yero Marma cpasy ke nodexana co
CKOpocThio 5 M/c. Jlamia 2 CeKyHAsl AyMmala, 4TO ke CIydusioch, a IOTOM
MyCTUJIAch B TIOTOHIO CO CKOPOCTHIO 7,5 M/c. Uepes, CKOJIBKO CEKyHJ MOCIIe CBOETO
crapta Jlama nornana Manry?

Pemrenue.

3a 2 cexyHabl Maa yoexana Ha 9 m/c - 2 ¢ =10 m.

[Tocne crapray Jlamm cKOpoCTh COMMKEHUS TKOJIBHIUKOB COCTaBUIIa

7,5 M/c =5 m/c = 2,5 m/c.

CnenoBarenibHO, TOroHs mimiack 10 m: 2,5 m/c =4 C.

Orteert:/lamagoruana Marry ciycts 4 ¢ mocie CBOETo cTapra.

Kpurepuu oneHox.

Ecau mkogbHUK TOBEN pellIeHHE 3a/1au 10 MPaBUILHOTO OTBETa, OH mosy4yaer 10
OaILIIOoB.

B npoTuBHOM clly4ae MOXKHO MOCTABUTh MIKOJBHUKY 70 3 YTEITUTEIbHBIX OAITIOB:
XO0Ts Obl OZIMH pa3 MPaBWJIBHO MCMOJb30BaHa (popMyIlia, CBA3BIBAIONIAS CKOPOCTb,
BpeMsi, TPOUIEHHBIN myTh, — 1 Oam;

MOJICUMTAHO, Ha KaKoe paccrosinue yoexkanaMaria, noka Jlamra Oblia Ha MecTe, —
1 Gamr;

yKa3aHa CKOPOCTh CONMMKEHUS AeBOYeK — 1 Gas.

2. W3 ropoma B pa3HOe BpeMsl BbIE3KAIOT Tpu aBToMoOwmisa. IlepBeiit — co
CKOpOCTBhI0 60 KM/4, BTOpO# - yepe3 1 4 mociie mepBoro co CKopocTeio 80 KM/4 1
TPETUl — ¢ HEKOTOPBHIM 3ama3JbIBAHUEM OTHOCHTEIIBHO BTOPOTO CO CKOPOCTHIO
100 km/4. Ha ckoipKO MO31HEE BTOPOTO BhIEXaJl TPETUW aBTOMOOWJIb, €CIU OH
JIOTHAJI BTOPOH aBTOMOOMJIb, B TOT MOMEHT, KOTJ[a BTOPOM JIOTHAJ TMEPBBIN?

Pewrenue.

3anuchiBasi pPaBEHCTBO TNPOMJACHHBIX aBTOMOOWMIISIMH MyTeH, MOJy4daem JBa
ypaBHCHUS

60't1= 80(t1— l), 100(t1— 1- tz) = 60't1,

rae ti— BpeMs B MyTH MEpBOro aBTOMOOWIS, a l,— 3ama3abiBaHUE TPETHETO
aBTOMOOMJISI OTHOCUTEIILHO BTOpPOTO.

Bripas3uB t;13 nepBoro ypaBHEHHS U MOACTABUB €TI0 BO BTOPOE, HAXOIUM

tgz 0,6 4.

Otget: TpeTuit aBTOMOOMIL BhIEXAI MO3HEE BTOporo Ha 0,6 yaca.



Kpurepuu oneHoxk.

Eciy mkonbHUK AOBEN pellIeHUE 3a7aud 10 MPaBUIBHOTO OTBETA, OH IOJIY4aeT

10 6amnos.

B npoTuBHOM ciyyae MOKHO TOCTAaBUTh UIKOJIBHUKY 10 4 yTEIINUTENbHBIX

0asuIoB:

COCTAaBJICHA PABEHCTBO ITPOMIEHHBIX aBTOMOOWIISIMU MyTel — 20aia;

NpaBWJIBHO  HCIIOJNb30BaHa (OpMyna, CBS3BIBAIOIIAS  CKOPOCTb, BpeMms,

MPONICHHBIN MyTh — 20aJa.

3. Ha nmauku 6ymaru «CHerypoukay, MOXKHO OOHApYKUTh Ha €€ YIIaKOBKE TaKOH
pucyHok. Onpezennure Maccy He pacliakOBaHHOM Mayku 3Toi Oymaru. Maccoi
YIIaKOBKU MOKHO IPeHeOpeyb.

210x297 mm
80 r/im2
Pemenne.
V13 XapaKTepUCTHKU GyMark clIeayer, 9to | M° Takoii GyMard nMeer
Maccy 80 r.

Torma ogun auct miomansio S = 0,21+ 0,297 =0,06237 M® UMeeT
maccy m = 80 « 0,06237 = 4,9896 r.

CrnenoBarenbHO, ayka Oymaru u3 500 TUCTOB UMEET Maccy

m =500 «4,9896= 2494,8 r =2,4948 xr = 2,5 KT.

Ot1Betr: M=2,4948 kr =2,5 Kr.

Kpurepuu oueHok.

Ecny mKOJIBHUK JOBEN pelleHre 3a1a4u 10 TPaBUIBLHOIO OTBETA, OH mojydaer 10
0aJIoB.

B npoTuBHOM cily4ae MOKHO MOCTABUTh MIKOJBHUKY J0 3 YTEIIUTEIbHBIX OAJIJIOB:
MpaBUJIBLHO yKa3aHa XapakTepucTruka Oymaru-1 6amr;

IPAaBUJIBHO IMOCYUTAHA TUIOIIA b OJHOTO JIUCTa — 16a;

IPaBUJIBHO MOCYMTAaHA Macca OJHOro Jucta — 1 Oasm.

4.  CrakaH 3amojHEH J0 KpaeB Bogoil. Macca ero paBHa 400r. B crakan
Opocuiu 20- rpaMMOBBIN KyCOYEK MeTallla, Macca CTaKaHa CO BCEM COJIEP>KUMbIM
crana paBHou 416 r. HaliTu mIIOTHOCTh MeETaia, €CIM IUIOTHOCTh BOJABI paBHA
1000 kr/m’.

Pemenne.

3
W3 ycrnoBus 3amaud MOKHO ciaenaTh BbIBoA, 4to S5 kr (0,005 M°) Bombl
NepeuIoch yepe3 Kpawu.



3
CnenoBatenibHO, 00beM KaMHs coctasiiseT 0,005 M.
3Has Maccy KaMHS U €ro 00beM, HaXOAUM IIJIOTHOCTh KaMHS

20Kr

P = 000503

= 4000 KT/ s

OtBer:mioTHOCTH KamMHs paBHa 4000 Kr/M°.

Kpurepuu oneHok.

Ecnu mxonbHUK MOBEN pelieHre 3aadd 10 MPaBUILHOTO OTBETA, OH TOJydaeT
10 6anmoB.

B mpoTMBHOM cilydae MOXKHO ITOCTAaBHUTh INKOJBHUKY JO 3 YTCHIMTEIbHBIX
0aJIoB:

cJieaH PaBUJIbHBIN BBIBOJI O TIEPEIMTOM Bojie-1 Oai;

IPaBUJIIBHO CJIeJIaH BBIBOJI O 00beMe KaMHs — 2 Oauia.



S8kiace

1. Mexnay nyHkramu A u B mnepBblii  aBTOMOOWIB MpOILIEN MOJOBUHY
paccTosiHusi co ckopocThio 80 KM/4, a JApyryro MOJIOBUHY — CO CKOpocThio 120
KkM/4. BTopoii aBTOMOOMIB, ABUTAsICh MEXAy NMyHKTamMu A u B ¢ mocrtosiHHOMN
ckopocThto 100 kMm/4, 3aTpaTwyl Ha JBWKEHHE HAa 6 MHHYT MEHBIIE IEPBOTO.
Haiitu paccrosinue mexay A u B.

Pemenne.

O0o03HauuB uepe3 L paccrosHue Mexay nyHkramu A u B, 3anumiem cBs3b Mexay
BpEMEHAMH, 3aTPAYEHHBIMU NEPBBIM U BTOPBIM aBTOMOOWJISIMH Ha MPOXO0KJICHUE

BCero mytH L
L L L

+ —
2-80 2-120 100
B nanHOM ypaBHEHHM CKOPOCTH IOJICTaBJICHBI B KM/4, a Pa3HOCTb BpEeMEH 6
MuH 3anmucana kak 0,1 4. B utore naxogum L = 240 kM.

=0,1

OrtBeT: L =240 kM.
Kpurepuu oneHoxk.

Ecny mKOJIBHUK JOBEN pellIeHue 3a/1a4n 10 IPaBUIBbHOIO OTBETA, OH mojydaer 10
0aioB.

B npoTUBHOM cily4ae MOYHO MOCTaBUTh IIKOJBHUKY A0 3 YTEIIUTEIbHBIX OAJIJIOB:
XO0Ts Obl OIMH pa3 MPABUIIBHO HMCIOJIb30BaHa (POPMYIIa, CBSI3BIBAIONIASI CKOPOCTb,
BpeMsi, IPOUIEHHBIN myTh, — 1 Oam;

MPaBUIBLHO COCTABJIEHO YpaBHEHHUE — 2 Oalia.

2. Ha anpTepHaTMBHOM Ye€MIIMOHATE MUpPA IO TSHKEION aTJIETUKE CHOPTCMEHbI
JIOJDKHBI TIOJHSATH OJHOM JIEBOM PYKOH CBOIO OYIyIlyl Harpamy — 3TO KyO u3
30710Ta ¢ pedpom amuuoi 20 cM. BHyTpu 30510TOTO Ky0a eCcTh MIaTHHOBBIN KYO C
pebpom mmuHOM 10 cM. CKOIBKO JUTPOB 30JI0Ta CoAepKUTCS B Harpaae? CKOJIbKO
KWJIOTPaMMOB TIPUACTCS MOIHITh YEMITMOHY JJISI TOTO, YTOOBI TTOJTYYUTh Harpamy?
Macca 1 M 3 3omota coctaBasger 19300 kr, macca 1 m 3 maatuasl — 21500 xr.
Pemenue.

O0BEM 30J10Ta U IUIATUHEI BMECTE COCTABIISCT

20 cM - 20 M - 20 cm = 8000 cm’,

a 00bEM miatussl — 10 em - 10 e - 10 em = 1000 cm® .

CrnenoBatesibHO, 00bEM 30J10Ta paBeH

8000 cm® — 1000 cm® = 7000 cm® =7 1= 0,007 m°,

Macca 3o0no0ta coctasiager 19300 - 0,007 =135,1 kr, a macca matuasl — 21500 -
0,001 =21,5 xr.

CnenoBarenbHo, Macca Harpajbl 135,1 kr + 21,5 kr = 156,6 kr.

OtBet. O0BEM 30710Ta B Harpajie paBeH 7 Ji, YeMITUOHY HAJ0 MOAHATE 156,06 Kr.



Kpurepuu oneHox.

[TepBoIii BOIIPOC OIEHUBAETCS 5 0a/IOB, BTOPOM BoNpoc — Takke 5 6amioB.Eciu
IIKOJIBHUK JOBEN PEIICHUE 3a7a4M 0 MPABUIBHOTO OTBETA HA MEPBBIA BOIIPOC, OH
nojy4aer 5 6aJuioB.

B npoTuBHOM Cily4ae MOXKHO IMTOCTABUTh MKOJBHUKY A0 3 YTeIUTEIHHBIX OAIIIOB:
XO0Tsl OBl OAWH pa3 MPaBUIBLHO WCIOJIb30BaHA (opmysa Jjisi BEIYUCICHHS 00beMa
KyOa — 1 Gam;

MPaBUJIHLHO HaWIeH 00BEM MIaTHHBI — 1 OauT;

X0Ts Obl OAMH pa3 IIKOJbHUK MPABUIBHO MEpeBesN O0BEM M3 OJHMX €IUHHUIL B
npyrue— 1 Gan.

> Ha crone crout crumomnoi ky0 u3 amomunus. KakoBa macca ky0a, eciu oH
okasbeiBaeT Ha ctoi gasiiceHue 5400 [1a? ITnmorHOCTE amromunansa 2700 KT/M

Pemenne.

P =mg/S (S - miomaab CTOpOHBI Ky0a)

m=V e p=a®ep=SeP/g=a’P/g

m =a2eP/g=a’+p (a2 Cokparacm)

m =P/g =a- p.

CaenoBatenbHo a= P/ p *g; m=Vep=2a3+p = (P/ p+g)d * p.
[Tocne BerYMCIEHUH TOTy4YaeTcs, 4To M <22.9 kr
Kpurepuu.

Ecnu mikobHUK MOBEN peleHre 3a1aun 10 MPaBUILHOTO OTBETa, OH mojydaeTr 10
0aJuIoB.

B ITPOTHUBHOM CJIy4a€ MOXHO ITIOCTABHUTH HMIKOJIbHUKY 10 4 YTCHIUTCIBbHBIX 0aJUIOB:

X0Tg Obl OJIMH pa3 MPaBWIBHO HMCIOJb30BaHa (opMmylia, CBs3bIBarOLIasi maccy,
TeMIIepaTypy, YACIbHYIO TEINIOEMKOCTh BellecTBa — 1 Oai;

MPaBUJIBHO COCTaBJICHO YpaBHEHHE TEIJIOBOro OanaHca — 3 Gasia.

4, Tennon30aupoBaHHbIA COCYJl A0 KPacB HAMOJIHWIA BOJIOW NPU TEMIIEPAType
to= 20 °C. B Hero onycTuiayM aJxOMUHHUEBYIO JI€TANb, HATPETYIO 10 TEMIIEpaTypshl t =
100 °C. Tlocne yCcTaHOBJICHHUSI TEIUIOBOIO PABHOBECHSI TEMIIEpATypa BOJIbI B COCYJIE
craia t; = 30,3 °C. 3areM 3TOT K€ SKCHEPUMEHT IPOBEIM C JIBYMSI TaKUMH K€
netansMu. B 3TOM ciydae mociie yCTaHOBJIEHHSI B COCYJIE TEIUIOBOTO PAaBHOBECHSI
Temneparypa Boibl ctana t, = 42,6 °C.Uemy paBHa yJelibHasi TEMJIOEMKOCTh C



amromunns? [ImoTHOCTE BOABI po = 1000 Ke/M’, ee yJIeNbHAas TEII0EMKOCTh ¢y = 4200
IDic/(ke - °C). TInotHOCTS antoMuHmst p = 2700 ke/m’,

Pemenmne.

[Tyctb m — macca geramu, V — o0BEM cocyaa, TOTJa ypaBHEHHUS TEIJIOBOTO
OaslaHca MPU OIYCKAHUM OJHOM U IBYX JI€Taj€il COOTBETCTBEHHO UMEIOT BUJL

cm(t - t1) = Copo(V — (M/p))- (t1 - to)
2cm(t - tz) = Copo(V — (2M/p))(t2 - to)

Henum cootHomenue(*) Ha (1 - to), a cootHomenue (**) Ha (t, - t)) u , BeIUKUTAA
cooTHomienue (**) uz (*), momydaem

cm(t-t)/ (ti-tg) -2cm - (t-t)/(t, -to) = Copo M/p,
OTKYyJla MOXHO HalTH C.

OtBeT: ¢ = 922 JIx/(xr-°C).

Kpurepuu oneHox.

Ecau mxonsHUK JOBEN pelIeHue 3a/1aud 10 TPaBUIILHOTO OTBETA, OH moJrydaeT 10
0aJuIoB.

B npoTuBHOM Cily4ae MOXKHO MOCTABUTh MIKOJBHUKY 70 4 YTEITUTEIbHBIX OAJITIOB:

XOTs Obl OJIMH pa3 MPABWJIBHO HMCIOJIb30BaHa (OpMyJia, CBSA3BIBAIOIAs MAaccy,
TEeMIIepaTypy, YACIbHYIO TeINIOEMKOCTD BellecTBa — 1 Oai;

MPaBUJILHO COCTABJIEHO YpaBHEHHUE TEIIOBOTO OanaHca — 3 6ania.



9 kJacce

1. CrapmexnaccHuk Bacs noexan Ha momene 3a
MOPOXKEHBIM B KHOCK, KOTOPBII HAXOAUTCS Ha pacCTOSHUU
1,1 km OT ero gOMa Ha IPOTUBOMOJIOKHON CTOPOHE TOM XKE
ynuupl. 'paguk 3aBUCMMOCTH CKOPOCTH €O

v, M/c |
Morneaa
OT BpEMCHHM TIOKa3aH Ha pucyHke. OgHAKO s /_\
0Ka3ajioCh, YTO 10
B OeH300ake Mano OeH3uHa. CKOJBKO METPOB 0/ -
Bacg mén I 2 3\ 4 ¥ & vun
MENIKOM JI0 KHOCKa IOCJIE TOT0, Kak OCH3HH -10 ' 7
KOHYMJICS 1 -20
MOIIEe]] OCTAaHOBHJICS ?
Pemienue.

Tak Kak CKOpPOCTh MOII€[]Ja MEHSET 3HaK, 3HaYUT B MPOLECCE IBUKEHUS MOIIE]
MEHSJTHAIIPaBJICHUE IBHXKEHHS — Pa3BOPAYHBAJICS.

Paccrosinue, mpoiiieHHOEe MOIEIOM 10 pa3BoOpoTa (IJIOWIAAb MOJ rpaduKoM) —
2400 M, mocne pazBopora — 1200 m.

3Hauut, Bacs He qoexan qo kuocka 100 M.

Kpurepuu ouenknu.

Ecny mKOJIBHUK JOBEN pelleHre 3a1a4u 10 TPaBUIBLHOIO OTBETA, OH mojydaer 10
0aos.

B npoTuBHOM cily4ae MOKHO MOCTABUTh MIKOJBHUKY J0 3 YTEIIUTEIbHBIX OAJIIOB:
MPaBUJIBLHO YKa3aHbl HANPABJICHUS JBUKEeHUA— | Gan;

MPaBUIIBHO MOCYUTAHO PACCTOSIHUE MPONAECHHOE MonieioM — 2 Oaia.

2. Ha pucynke nzo0paxxeH mpuodop, npeAcTaBiIstonuii co00i KOMOMHAIUIO
peruara ABO ¢ nBymst onnnakoBeiME Os0kamu. M3BecTHO, 4TO Macca rpysa,
MPUKPETUICHHOTO K JIeBOMY OJIOKY, paBHa M = 1,4 xr, AB =24 cm, BO =4 cwm.
Omnpenenure maccy rpy3a M, IpUKPEIIEHHOTO K TIPaBOMY OJIOKY, €CJIH U3BECTHO,
YTO pblUar HaXoAUTCs B paBHOBecuH. Maccoit peruara ABO u 6110K0B, a Takxke
TpeHueM mpeHeOpedb. Tpockl CUMTATh JISTKUMU U HEPACTSKIUMBIMH.

o~
()

N



Pemenmne.

[lockoBKy pBIMAI HAXOJHICA B PABHOBECHH, TO MOMEHT CHIIBI F, IPHIOKEHHOH B
TouKe A, paBeH MOMEHTY CHIBI F>, IpHIGKeHHOH B Touke B. Priuar BpammaeTcsd OTHOCHTENBHO
TOuUKH (.

Cuna F), OpHIOXEeHHAT B TOUKe 4, paBHA TOIOBHHE CHIBI TOKECTH, MeHcTByIoIMeH Ha

_mg

JeBEIH Tpy3 n Fl a4 CHIIa Fg, MpHIOEEHHAA B TOYEKS B, pPaBHa CHIIE THLKECTH,

NeHcTeyromeH Ha npaBeli rpys Mt F, = Mg .
3anHmeM paBeHCTBO MOMEHTOR!
F, -(AB+ BO)=F, - BO.

%-(AB+BO)=M§-BO

DI’C}O,E[H, MOy TIacen
_ m-(4AB+BO) 14-(0,24+0,04)
2-BO 20,04

M

=49 kr.

Oteer: M =49 KI.
Kpurepuu onenkm.
Ecau mKoJbHKUK TOBEN PELICHHE 33/1a4 10 MPaBUJIBHOTO OTBETA, OH Moiyyaer 10

0aioB.

B npoTuBHOM ciTyyae MOKHO MOCTaBUTh LIKOJIbHUKY 710 4 yTEIIUTEIbHBIX 0aIOB!
MPABHJILHO MPUBEICHO PACCYKIEHHUE O MOMEHTAX CHJI — 2 0aiT;

MpaBUJIBHO 3amucaHa popMysa paBeHCTBA MOMEHTOB — 2 Oaia.

3. B cocyne, n3 KoTOporo OBICTPO OTKAYMBAIOT BO3/IYX, HAXOIUTCS BOJA MACCOM M
npu temreparype t = 0°C.B pesynbpTaTe MHTEHCUBHOTO HCIAPEHUS TPOUCXOJUT
3aMopakuBaHue Bojbl. Kakas 4acTh mepBOHAaYaIbLHOM MacChl BOABI 00paTUiIach B
nen?

Pemenmne.

DHeprusi, HeoOxoauMas uisi 00pa3oBaHUs Mapa, MOKET ObITh MOJIy4eHa 3a CUeT
DHEPI'VH, BBIACIUBILIEHCS IIPY 3aMOPAKUBAHUH BOJIBI.

[Tycte m, — macca oOpa3oBaBierocs Jibja, a m,- Macca napa, Torja Macca BOJIbl
JI0 3aMep3aHusim = m, +m,.

IIpu xpucTamm3anuy BOAbI MACCOM M, BBIAEISAETCS KOJIMYECTBO TEIJIOTHI, PABHOE
Am.

Jlns icnapeHust BOJibl Maccoid m, TpeOyeTcsl KOJIMYECTBO TEIUIOThI, PAaBHOE I M, .

B cooTBeTcTBUM C 3aKOHOM COXPAaHEHUSI SJHEPTUU MOXKHO 3aIMCATh:

Am.=rm,.

Am.=r(m-m), OTkyma: m, = m
r+A4

~0,87m, 4TO cocTaBiseT 87% NepBOHAYAIBHOM

MacCChI BOJBI.



Kpurepuu ouenku.

Ecnu mkoibHUK JOBEN pellieHre 3a/1auu 10 TPaBUILHOTO OTBETa, OH nojydaer 10
0aILIoB.

B npoTuBHOM cilydae MOKHO MOCTABUTh MIKOJBHUKY 10 4 YTEIIUTEIbHBIX OAJIJIOB:
MPaBUJIBLHO 3alMUCaHbl (POPMYINBI 1T HAXOXKICHUS KOJMYECTBA TEIUIOTHI TPHU
KpUCTaJUTM3AIIU ¥ TapooOpazoBaHur— 2 0a;

3alrcaH 3aKOH COXPaHEHUs PHEPruu —2 Oaira.

4. DNEKTPOIUIUTKA C IBYMS OJMHAKOBBIMH CIUPAISIMH IO3BOJISET MOIYYUTH TPU
CTETNICHU HarpeBa B 3aBUCUMOCTH OT MOPSIKA U XapaKTepa BKIIOUECHHS CIIUpajei.
Haueptute cxembl BkiatodeHUsl. CpaBHUTE KOJIMYECTBA TEIUIOTHI, OJYYEHHBIE OT
TUTUTKY 32 OJHO U TO YK€ BPEMSI.

Pemenmne.
Cnmpanii MOKHO KOMOMHHPOBATH CJIEAYIOIIMM 00pa3oMm:

=

a) 6) B)

Konan4ecTBO TEIIOTHI, OJYYEHHOE OT IUIUTKH:

2
JUTSL CXEMBI @) Q, = U at :

2R

U 2
JUISl CXEeMBI 0) Q, = ?At :

2U°
JUISl CXEMBI B)  Q, = At.

Takum obpazom: Q,:Q,:Q,=1:2:4.

Kpurepuu oueHku.

Ecnu mixonbHUK TOBEN pelieHre 3a1aun 10 TPaBUIBLHOTO OTBETa, OH mojy4daetr 10
0aJIJIoB.

B npoTuBHOM Clly4ae MOYKHO ITOCTaBUTh IMKOJIBHUKY 10 4 0aJjioB:

MIPaBUJIBLHO MPUBEICHBI CXEMBI Criupaiieii — 2 0a;

3anmuCcaHblPOPMYIIBI IS CXEM MPU HAXOXKJECHUU KOJWYECTBA TEIIOTHINO 1 Oamry
3a KOKIYIO.

S. ConpotuBiieHre OAHOU cBeTsLIercs dnekTpudeckoil tammnbl 400 Om. Kakoe
KOJIMYECTBO TAKUX JIaMII BKJIFOUEHO NapaJlJIebHO, €CIU NpU HarnpskeHuu 220 B
notpebisieMas UMU MOITHOCTh paBHa 4,84 kBT?



Pemenmne.

[TycTh napannensHo BKIO4eHO N jmami conpoTuBieHueM R kaxasi.
Tormanorpebisiemass UMU MOIITHOCTE P ompenensieTcss hopMyInoii:
UZ
P=—
R

rie U — HanpsbkeHue Ha jJamIiax, a R — ob6miee conporupienue N mam,
COCIMHCHHBIX IMapajlIeIbHO:

R=Ry/N

OOBeauHss 1BE BhIICTPUBEICHHBIC (POopMyIIbl, Haiem N:

N—E—ZLO.

Otet: N=40.
Kpurtepumn oneHku.

Ecnu mikobHUK TOBEN peleHre 3a1aun 10 PaBUILHOTO OTBETA, OH mojydaeT 10
0aJlJIoB.

B npoTuBHOM Cily4ae MOYKHO IMTOCTaBUTh MIKOJIBHUKY 10 4 OaJIOB:

MPaBUJIBHO 3amrcana popmMyria 1l BBIYUCICHUS MOIITHOCTH — 2 0aJl;

MPaBUJIBHO 3amrcana GpopmyJia Uil HaXOXKJICHHUS COMPOTUBIICHUS — 2 0al.



10 kaacc

1. [Tapuk, nylmIeHHBIM BBEPX IO HAKIIOHHOM IJIOCKOCTH, IPOXOAUT
MIOCJIEIOBATEIIBHO JIBA PABHBIX OTPE3Ka JIIMHOM IKaXKIpIid ¥ MPOJOIKAET
JBUTAThCA fanblie. [IepBolil 0OTpe30K Iapuk mpoies 3a t ceKyHna, BTopon 3a 3t
cexyHa. Haiitu ckopoCTs V Iapuka B KOHIIE IIEPBOIO OTPE3Ka ITyTH.

Pemenmne.

a
l=v,t—2¢2 (1
VA 2t (1)

21 =v,(4t) —%(402 )

v=v,—at (3)

. 51
CoBmecTHOE pelieHue ypaBHeHU 1-3 maer oTBeT: V zgf :

Kpurepuu onenkm.

Ecnu mikobHUK TOBEN peleHre 3a1auu 10 TPaBUILHOTO OTBETa, OH mojydaeTr 10
0aJIJIoB.

B npoTtuBHOM Cciydae MOXKHO TTOCTaBUTh IIKOJIBHUKY 70 3 0aJIJIOB:

MPaBUJIBHO 3amHcaHbl (POPMYIIBI U1l PABHOYCKOPEHHOTO JBIDKEHHS 1Mo 1 Oamry 3a
KKIYIO.

2. Cupndinas Ha BeTKe efi Oeska BbIOpOCHIIa HEHYKHbIN el Tpud
TOPU30HTAJIBHO B TOT MOMEHT, KOorja noj Hel npooderain éx. Korga ex naxoausncs
Ha paccrossauu L = 40 cm ot aepeBa, rpud ynan TouHo Ha Hero. C kakoi
CKOPOCTBIO O€KaJj €K, €CIIM CKOPOCTh Tprba B MOMEHT MaJICHUsI Ha €Ka Oblia
HampasieHa oy yriaom o = 45° k ropusonTy? Pasmepamu exa, Genku 1 rpuba
MO>KHO TIpeHeOpeyb. Y CKOpeHne CBOOOTHOTO TaJieHusI MPUHATH paBHbIM § = 10
M/c?, COIPOTUBIICHHE BO3/yXa HE YIHTHIBATS.



Pemenue.

TﬂK KAK IIO I‘DpHSDHIﬂJIEI HEeHH I]JI*IE HEP&I-.IEC'I‘I*I:[I»ICL Ha 0OHO H TO HE paCCTDE}H{E 33 OOHHAKOBOE
EpeMd, H rpHD OBIT OPOINeH TOPHIOHTAIBHO, TO CKOPOCTE €%A DLUIA PABHA HAYANLHOH CKOPOCTH IPHOA
|VJ’| 2t
Vx :VI

Bez +vyuéta compoTHBIEHHA BO3OVXA [epeMelleHHe IpHDA MO TOPHIOHTANH  PABHO

2
L=Vit=V, JYitga _Vytex . Orcroma mveen: V, =V, = & =.||IM =2 mlc.
g g tga 1

Otger: V___ = i =2 wmlec.

=2 tga

Veza = Vy. Cnegopateneno, tgd =

Kpurepuu onenkm.

Ecnu mKonsHUK JOBEN pelIeHWe 3aJadyd J0 NPABWIIBHOIO OTBETA, OH Ioxydaer 10
OaJLIoB.

B mpoTuBHOM ciTydae MOKHO MOCTaBUTh MIKOJIBHHUKY 710 3 OAJIOB:

MPaBWIBHO 3aMKcaHbl (POPMYIIBI JJIs1 CBSI3U CKOpocTel — 1 Oaa;

npuBeAeHa popmya s nepeMenieHus-2 oana.

3. Msu, OpoleHHBI BEPTUKAIBHO BBEPX C 3€MITH, IPOXOAUT TOCIEIHUE 5 METPOB
ydacTKa MOJbEMa 3a TPETh BCErO BPEMEHM mosieta. HallTh MakCHMallbHYHO BBICOTY
oJybeMa Ms4a HaJl 3eMJICH.

Pemenne.

Jlns peuieHus yaoOHO HCIONB30BaTh TO OOCTOATENBCTBO, YTO INMPUIAJECHUU Ms4da W3
BBICIIEN TOUYKM BHHU3 OH IMPOJIETUT MEPBbIE 5 METPOB 32 TO K€ BPEMS, UTO U MOCIETHUE
5 METpOB IpH MOJBEME. YUUTHIBAS TAKXKE, YTO BPEMsI MOIBEMAPABHO BPEMEHHU Ma/ICHUS
1 0003Havas 3To BpeMs uepes t, 3anuiiemM ycioBHe 3aa4uB BUJE.

2t\2
g(3)
—_—— 5
2
Bripaxkas oTcroqa t, HaX0AUM MaKCHUMaJIbHYIO BBICOTY moabeMa h o dhopmyie
2
gt

h = T = 11,25(M)

OtBeT: MakcuMalibHasi BRICOTa OABEMA Msiua HaJ 3emiieit paBHa 11,25 m.

Kpurepuu oueHku.

Ecnau mkonbHUK JOBEN pellleHHe 3aJadyd 10 MPaBUIBHOTO OTBETa, OH moayyaer 10
0aJlIoB.

B npoTuBHOM Ciydae MOKHO TIOCTaBUTh MIKOJBHUKY 110 3 OAJIOB:

3anucana opmyJa sl BpEMEHHM Mo IbeMa U BpeMEeHH TajieHus-2 Oaa;

MIPaBWJIBHO 3amucanbl HOPMYIIBI JJ1s1 CBOOOAHOTO TajeHus — 1 Oaa.



4. HarpeBaTenab COCTOUT U3 TPEX ANEMEHTOB, COPOTUBIIEHUS KOTOPBIX

R: =R, =R, R3 = 3R. DTusneMeHTHI COeJUHEHBI TaK, KaK MOKa3aHO Ha
pucyHke.HarpeBarens MoakiouéH K kiiemmaM A u B, mexay
KOTOPBIMHUIIONICPIKUBACTCS MMOCTOSTHHOE HampspbkeHue. Kakoe KommaecTBOTeIIOThH Q3
BBIJICJIUTCS Ha CONPOTUBIIeHUM R3 3a 1 MuUHYTY, eciu 3a 15 cekyH Ha siaemMenTe Ry
BeIensieTcss Q; = 160 [k TeriaoTsI?

Pemenmne.

Pemenne

.l 2
ITo zakoHy JImoyma—JleHma O =1y Ryfj. Oy =I3R3f;. Tak Kak 3MeMEHIB K> H R3 COeIHHEHEI
OAPALIENEHO H MOJKTHOUEHEl K 3IeMEHTY Ry HOCIeNOBATENEHO. T0 [t =5 ~ L. H LR> = LR3. O1CH014

1
HMeEEM: I3 = Z i n

1 IJ I'-l
O,=|=I | 3R, =| =T
371! EE i

t, 3 1, 3 60
R Z=—0 2= 160 —=120 IIx.
T T

-

: I
OTBeT: O;=—0,—=120 TIx.
16~ 1

Kpurtepum ouenku.
Ecnu mkonbHUK AOBEN pelieHue 3afadyd A0 NPaBWIBHOTO OTBETa, OH moiyyaer 10

OaIIoB.

B npoTuBHOM Cilydae MOKHO TTOCTaBUTh MIKOJBHUKY 110 3 OaJIOB:
paBUJILHO 3amucaH 3akoH oy - Jlenna— 1 6anna;

npuBeaeHa GopMyIIbl ISl MapauIeIbHOTO COEIUHEHHUS - 2 Oala.

5. HalimuTe nokazaHusi HI€aqbHbIX aMIepMeTpoB Aj U A, B AJIEKTPUUECKON LIETIH,
cxeMma KOTOpOU MpuBeAcHa Ha pucyHke. Hanpsiokenne naeanbHoro ucrounnka U = 11
B, conporunenne R = 1 kOwm.

R

S—®
U

O

3R



Pemrenue.

Pemienne (mepBbiii cmocod). HafiteM. kax cBA3aHel ToxH [} m [, uepe:
aAMITEPMETPEL Ay U Ay, VUTEM, UTO Uepe3 COnpoTHBIeHHe 2R TeueT Tok [». a uepes
compoTHBIeHHe 3R — TOK [} — 1. a HaOpsSKEHHS HA 3THX CONPOTHBICHHAX.
paBuele I, - 2R u (/1 — L) - 3R, T0TKHBI OBITH OJHHAKOBRIMU: [, - 2R= ([} — L) -
3R. Orcrwoaa , = 0.61;.

HampaxeHne Ha HCTOUHHKe U paBHO CyMMe HalpsKeHHS [ R Ha pe3lcTope
R uHanpsaxenuda I, - 2R = 1.21; - R ga pesuctope 2R, toecte U=1, - R+ 1.21; - R.

. U 5U L 3T
Orcroqa U=22 - Rulj=——=—=5MA. , = — =3 MA.
2.2R 11R 11R
Pemienne  (BTOpodi  cmocod). Ilo  3akoHaM  IOCIEIOBATEIBHOTO
U TIapaTIeIbHOTO COeTHHEHHA COMPOTHBIEHHE LIETTH COCTABIACT
2R3R . .
+ Ri3R =2.2R. CnefoBaTelbHO. TOK Yepe3 HCTOUHHK. COBMATAOMIHIT
s s e
U sU
C TOKOM Yepe3 aMIepMeTp Ay, cOCTaBIAeT [} = —— = —— =5 MA.
2.2R 11R

:[_ICIICI\'JIJ."[]E:.BC}I HallpAACHHC Ha HCTOYHHKE PABHO U, a Ha COIIPOTHEICHHH R

L HAIpPsAKCHIE Ha CONPOTHBICHHAX 2R U 3R

HallpOKEHHIE COCTAaBIAeT [1'R =

paBHn L‘T—{Ll 1 ) — —1{; . C.‘]C,E[UBHTQ—IBHU. CHIa TOKa IIepEE CDllpDIHB_ eHHe 2R
(H aMIIepMeTp A )paBHrl [, = _br ‘IR = AU =3
<l L - < . = =3 _.‘,ﬁ .

OT1BeT. AMIepMeTp Aj IOKA3BIBAET 5 MA. aMIIEpPMETP A» TOKA3BIBACT 3 MA.

Kputepun omeHok. IlepBhlil Bompoc (0 I[IOKA3aHHH aMIepMeIpa A;)
OLICHHBAaeTCAd 4 O0alnoB, BTOPOH BOIPOC (0 MOKA3aHHH aMIepMeIpa Ap) —
6 GalIoB.

Ec1H WKOTBEHHUK T0BEN peleHHe 3aJauyd 10 MPABHIBHOIO OTBETA HA MEPBEII
BOIIPOC. OH IoayuyaeT 4 Oamta. B MOPOTHBHOM CIydae MOXKHO IIOCTABHTE
[IKOJIBHHKY 10 2 VTEMIHTEIBHBIX JaIIoB (ec1H HadupaeTca OOTIbIIe OCHOBAHMI
IS YTEIHTeIbHEIX JallIoB — LIKOIBHHK BCE PaBHO IMoIydaer 2 daiia):

XoTs OBl OOHH pa3 [OPaBHIBHO  HCIONB30BaHA  (opMyTIa 114
IOCIET0BATEIHFHOIO HIIH MAPATIETIBHOTO COCIHHEHN COMPOTHBICHHH — 1 am:

X0T4 OBl OJHH pa3 MPaBHIBHO HCIIOTIR30BAH 3aKOH OMa, — | dat1t:

VKA3aHO. YTO HAIPSKEHHA HA CONPOTHBIEHHAX 2R WM 3R OJIHHAKOBBIE., —
1 Gamm:

VKA3aHO. UTO HAIpPSUKCHHE HCTOUHHKA PABHO CYMMe HAOpSKEHHI Ha
COIIPOTHBICHHH R I Ha CONPOTHBIeHNN 2R 1l 3R — 1 famm:

IPABIIBHO HAI€HO OTHONIEHHE TOKOB Uepes aMiepMeTpel — 1 dat.

Ec1a mKOIBHHK JOBEN pelleHHe 3a1aud 10 MPABHIBHOIO OTBETa Ha BTOPOI
BOIIPOC. OH MOIyuaeT 6 OJarIoB. B MPOTHBHOM CIIyYae MOKHO IIOCTABHTE
[IKOJIBHHKY 10 3 YTEMIHTEIbHBIX JaIoB (ecaH HadHupaerca OOIbIIE OCHOBAHMI
IS YIEIHTEeIbHBIX JalI0oB — LIKOIBHHK BCE PAaBHO IMOIy4YaeT 3 datia):



XO0Td OBl OIHH pa3 IPaBHIBHO  HCIIOJIB30BaHA  (QOpMyIa 1A
[I0C/IEI0BATEIBHOIO HITH NAPAIETIBHOTO COeIHHEHHA COMPOTHBICHUT — | damm:

X0TA OBl OJIHH Pa3 MPaBHIBHO HCIOIB30BaH 3aK0H OMa — 1 GaLt:

VKa3aHO. UTO HANPAKEHHSA HA CONPOTHBISHHAX 2R # 3R OJHHAKOBBIE, —
1 Gam:

VKA3aHO. YTO HAIOPKCHHE HCTOUHHKA PAaBHO CYMMe HAOPAKEHHH Ha
COIIPOTHBICHHH R H HAa COIIPOTHBISHUH 2R unu 3R, — 1 a1t

NPABIUIBHO HAII€HO OTHONIEHHE TOKOB Yepes aMIepMeTpsl — 1 dammt.

11 xknacc
1. Ha neBoMm xonue mocku gauHol |=15m u maccoir M =2,4xe, nexameid Ha

TOPU30HTAJILHOM  CTOJIE, HaxoAWTcs IMmaiba wmaccoit m=12«ke(puc.). Kakyro

MUHUMAJIBHYIO CKOpPOCTh V, HE0OXOAuMO COOOImMUThH Imaiide, dYTOOBI JOCKa
onpokunynack? JnwHa BeicTymaromei yactu h=0,5m, ko3pdunueHT Tpeaus Mexmy

maitooit u qockoir 1 =0,4. OTHOCHTENTHLHO CTOJIA TOCKA HE MMPOCKAIb3bIBACT.

Pemenue.

Bribepem Havano ocu OX CBsI3aHHOE C JICBBIM KpaeM JOCKH. Jlocka ompoKuHETCs,
€CJIM IIEHT MacC CHUCTEMBI JIOCKa W Iaiba oKakeTcs Aaybliie yria croja. Hainem
KOOpJIMHATY aiiObl X,, IpU KOTOPOU BBINOJHUTCA 3TO ycinoBue. KoopauHaTa ueHTpa

Macc JOCKU X; = 5

M X, + mX,
M +m

=l-h

KoopanHata neHTpa Macc CHUCTEMbl JOCKa H INandaXx, =

| 1
Crnenoatensho X, =| (I —h}M +m)-M ~ |- =
2l m
Ecnu nosnoxenue maitObl 0yaer X>X,, TO nocka onpokuHercsa. Hailinem cmemieHue

1aiiobl, eciu el coollIeHa HEKOTopas CKOpOCTh V.

2
x=V.t-2C vov —at=0, t=Ye.
2 a
Vo Vo _ Vo
a 2a 2a

[Tockonmpky pmg=ma, a=ug,to V, :\/ﬂ—mg[Zm(I —h)+M(l - 2h)] =3,4mlc.
OrtBet: Vy=3.4 M/c.



Kpurepuu ouenku.
Ecnu mKonsHUK JOBEN pelleHue 3a7add A0 IPABWIBHOIO OTBETA, OH Ioxydaer 10

0asioB.

B npoTHBHOM cilyyae MO>KHO ITOCTaBUTh IIKOJIBHUKY 110 3 OaJIoB:

NpaBUIBHO 3amUcaHbl GopMylsia Al KOOPAWHATHI Macc CHUCTEMBI JIOcKa M maiiba— 1
oaa;

npuBeneHa GopMyIia A CMEIICHNs maiob! - 2 Gana.

2. JIBa ommHaKoBBIX miapuka, maccoi M=0,092 kaxapli, 3apsyKEHBI OJMHAKOBBIMU

3HaKaMH, COCJIMHEHBI HUTHIO M TMOJIBEIICHBI K MOTOJKY (puc.). Kakoil 3apsia goiKeH
UMETh KaXKJbIM IIApUK, 4YTOOBI HATSHKEHHME HUTEH ObUIO OJuMHAaKOBBIM? PaccrosiHue
Mexay uneHTpamu mapukoB R =0,3m. Yemy paBHO HaTsKEHHE KaXJAO0W HUTH?
KoadduimenT nponopuroHanbHOCTH B 3akoHe Kysona K = 9-10° HM¥/Kx®.
Pemenue.

Ha pucynke mpejacraBienbl cuibl JedcTBYyIone Ha obOa Ttenma. M3 Hero
BHUJIHO, YTO

kg?

R?

T,=mg+

2
T2+kRi2:mg+T1

VYuuteiBas, uro T, =T, =T Haxonum

q=R /% =9,4-10° K.

Oreer: 0=9,4 *10° Ku.

Kpurepuu oueHku.

Ecin mkoapHUK TOBEN pelieHWe 3aJavd JIO MPaBHIIBHOTO OTBETa, OH ToirydaeT 10
OaJLIIOB.

B IpoTHBHOM clTydae MOYKHO ITOCTaBUTh IIKOJIBHHUKY 710 4 0aslIoB.

3. HampspkeHHOCTh TOJISA IIOCKOTO BO3AYIIHOIO — KOHACHCATOpa, BCTPOCHHOTO B
cxemy (puc.), E =50B/cm. PaccTossHre Mexay tuiactuHamu kKoHeHcaTopa d =0,5mm

ComporuBiienue R =5 Om, BHyTpeHHee conpoTtuBieHue Oartapen I'=01 Om.

Omnpenenuts DJIC 6aTapen.
Pemenue.

Hanpspkenue Ha konaencarope U = Ed.



Ed
C apyroii croponsr U = IR, cienoBatenbro | = R

ITo 3akony Oma s motHOM e | = ﬁ . Js DJ1C naxoaum
+
5:E—£(R+ ry=255B

4. B xonebarenbHOM KOHTYpE 4acToTa COOCTBEeHHbIX KoieOanmit V; =30 kl'1, mpu
3aMeHe KOHJeHcaTopa 4actoTa crana V, =40 k['u. Kakoi Oyger yactora xonebaHuii B

KOHTYpE P NapaieIbHOM COCTMHEHUH 000UX KOHJEHCATOPOB?
Pemenune

. 1
HHKHH‘I@CK&H 4acTOTa COOCTBEHHBIX KOJICOAHUNH @ = L_C y W= 2

CnenoBaTenLHO
1 1
C = 2,2 ! 2~ 2.2
4L vy AL 7V,

[Tpu napannensnom coequnennun C=C, +C, .

[ToncraBinsist Beipakenus st L u C B popmyny V= i /i
27\ LC

MIOCJIE JIEMEHTAPHBIX MPEe0OPa30BaHMM MOTydaeM

ve—1Y2 _ _oprn,

2 2
Vg +Vs5

5.  Kocmuueckuii kopabib B popme mapa paaumycom R = 10 M, aBurascer B
MEK3BE3JHOM IIPOCTPAHCTBE cO ckopocThio V = 200 kM/c, mmorai B 001aKo
MOJIEKYJISIPHOTO BOJOPO/Ia C IaBICHUEM p=10"° I1a npu temmneparype T = 5 K. Ckoibko
COyIapeHUi MeX Ty KopabiieM U MOJIeKyJIaMHy BOAOPO/1a MMPOUCXOAMT 3a Bpems At =1 c?
[Tocrossuaas bonpimana k = 1,38-10'23I[>K/K.



PemeHHe

CpeIHeKBaIPaTHIHAA CKOPOCTE TEIIIOBOTO IBHAEHHT MOISKYT BOTOPOJA PABHA

[3kT _ [3RT
‘\'l m Vo
qT0, 0UeBHIHO, MHOTO MEHBIIE CKOPOCTH Kopadid V=200 000 w/c. ITo3ToMy IBHAKEHHEM MOISKYI
MOHO IpeHedpeds. Toraa HeoOXOOIHMO PacCMOTPETE CHIVALIHEO, KOTOa Kopalns NpH IBHASHHH
HCIIBITEIBAST CTOJIKHOBSHHA ¢ MOTISKYIaMH, [IONABIIHMH B «3aIeBaeMblil» HM 00beM

AV =nR* -V At.
KoHmeHTpamHa MOMEKyT B 00IaKke BOIOpOIAa MOXKETI OBITE ONpeIelIeHa H3 OCHOBHOTO

YpaBHeHHA MOTSKYLAPHO-KHHeTHIeCKOH TeopHH HISanbHOTO Ta3a:

V= = 250 m/c.

p=nkT.
OTKyZa
n="L_
kT

ITosToMy 9HCIO COyIapeHHH 3a 0JHY CeKyHIY (To ecTh IPH Af=1c¢ ) paBHO

2 -3 2
7R 107 .7.10% 200000 )
14 Af = = 1~911.10%.
KT 1381072 5

AN =n-AV =

TRV 5
OTBeT: AN = *"Tm ~911.10%



