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Yuyamuecs 10KHBI 3HATH — OCHOBHBIE (PM3UYECKUE SIBJICHUS, TPOLIECCHI, TOHITHS ¥ 3aKOHBI (PU3UKH,
TpaHUIBl IPUMEHUMOCTH OCHOBHBIX (DH3WYECKUX MOJIENEH;
— OCHOBHBIE (PM3UUCCKHUE BETMIUHBI 1 KOHCTAHTHI, UX OTPEICTICHIS U
CIMHUIIBI U3MEPCHUS,
— METOJIbI penieHus (QU3NIEeCKUX 3a1a4

Jo/KHBI yMETh — periath GU3NUCCKUE 3a1a4M PA3IUYHBIX YPOBHEH CII0OKHOCTH, IIOHUMATh
(hUBUYECKUI CMBICT MOJICIICH, TOHATHIA, BETUYHH,
— OOBACHATH (PU3MUECKUE SBICHHS, pPa3IM4yaTh BIUSHUC Pa3TUYHBIX
(hakTOpOB Ha MPOTEKAHUE SIBIICHUH, TIPOSBJICHUS SBJICHUN B MIPUPOJIC WU
HX UCTIOJB30BaHNUE B TEXHUYECKUX YCTPONCTBAX U MOBCETHEBHOM KU3HHU;
— IPUMEHSTH 3aKOHBI (PU3UKH JIJISl aHAJTM3a MPOIIECCOB Ha KAYECTBECHHOM
YPOBHE; IPUMEHSATh 3aKOHBI (PU3UKH ISl aHAJIN3a TIPOIIECCOB HAa PaCYCTHOM
YPOBHE;
— QaHAM3UPOBATH YCIOBHUS MPOBEICHUS U PE3YIbTATHI DKCIICPUMEHTATBHBIX
HCCIICOBAHUM;
— aHAJTM3MPOBATH CBEJICHMSI, TIOJy4aeMble U3 TpaduKOB, TabJIHII, CXeM,
(hoTorpaduii,  MPOBOINUTE, UCIIONIB3YS UX, PACUCTHI

Yueono-memamuueckuii nnau:

B mom uucne

Dopma
A Temamuueckoe | Bcezo T P /
0 eopemuuecku Hpaxmusecxu Camocmosmens |4mmecmayuu,

cooepiicanue | 4acoe
X x Has paboma KOHmMpOonn

Mexanundeckoe
JBUKEHHUE.
PaBHOMepHOE
NPSIMOJIMHEWHOE
JBUKCHHE,
PaBHOYCKOPEHH 8 2 2 4
oe
NIPSIMOJIMHENHOE
JBY)KECHUE

CBoOomHOE
ImaacHUuc.
2 PaBHOMepHOC 8 2 2 4

JIBMJKCHHE TI0
OKPYKHOCTH

3aKOHEBI
HrrotoHa,
3aKOH

3 BCEMHPHOT'O 8 2 2 4
TSITOTCHHS,

3akoH ['yka, cuna
TPEHUSA

3aKOHBI
Hrrotona, 3akon
Bcemupnoro

4 | TATOTCHMS, 8 2 2 4
3aKOH I'yxa,
cuJia TPEHUS

Craruka

TBEP/OIO Teja.
5 | Ipoctsie 8 2 2 4
MEXaHU3MBI




CraTuka
JKUJIKOCTEH U
ras3os.
Mexanndeckue
KoJIeOaHUS 51
BOJIHBI

IIpoBepka
3HaHUU

KontponbHas
pabota Ne 1

Paz6op
KOHTPOJIbHOM
paboter  Ne 1.

Pemenue 3agau
Hu TECTOBLIX
3aJaHni

3akoH
COXpaHCHHUS
HMITyJIbCa,
KAHETHYECKAsT U
IMOTEHIINAILHEIE
sHEeprum, pabota
31 MOIIHOCTD
CHIJIBI,

3aKOH
COXpaHEeHUs
MeXaHUYEeCKOU
DHEPTUHU

10

3aKoH
COXpaHEHUs
HAMITYJIbCa,
KHHETHYECKas U
MOTEHIHAILHEIE
sHepruu, pabora
158 MOIITHOCTH
CHUJIBI, 3aKOH
COXpaHEHUS
MeXaHHIEeCKOU
SHEPruu

11

MonexynspHas
busuka:
OCHOBHOE
YpaBHEHHE
MKT,
ypaBHEHHUE
MenneneeBa-
Knanetipopna,
M30IPOLECCHI

12

TepMoanHamuK:
HacanbHBIM Ta3,
BHYTPEHHSIA
sHeprusi, padora
B
TEPMOJMHAMUK,
NIEPBBII u
BTOPOM  3aKOH
TEPMOJUHAMUKH

, TETJIOBHIC




MalllMHbI

13

TepMoanHamMuK:
HcanbHBIM Ta3,
BHYTpPEHHSA
sHeprus, padora
B
TEPMOJUHAMUKH
, TEpBBIA U
BTOPOM  3aKOH
TEPMOJIUHAMUKHI
, TEIJIOBBIE
MAIIUHBI

14

®dazoBrIe
TIePEXO/IbI.
Hacrplimmenspin
BOJSHOM Iap

15

[IpoBepka
3HaHUU

KoHnTponbsHas
paborta Ne 2

16

Paz6op
KOHTPOJIbHOU
paboter  Ne 2.

Pemenue 3agau
u TECTOBBIX
3aJaHnil

17

DIEeKTPOIUHAMHU
Ka.
DNeKTpUYECKUM
3apsij. 3akoH
Kynona.
Hanpsox€anocts
3JIEKTPUYECKOTO
OIS
[Torenuman
3JEKTPUYECKOTO
TOJIS1.
[IpoBogHMKH

B DJIEKTPUUECKOM|
ToJe.
Judnexkrpuku

B DJICKTPHUYCCKOM
10JIE.

18

Konnencaropsl,
SHEPIus OlIl,
MIOCTOSIHHBIN
BIEKTPUYECKUI
TOK, 3aKOHBI
Owma,
MOCJe0BaTEIbH
oe u
napauiebHOe
COC/IMHEHHE
MIPOBOIHUKOB,
paborta u
MOIIIHOCTh TOKa,
3akoH J[xoynsa —
Jlenua



https://mathus.ru/phys/charge.pdf
https://mathus.ru/phys/kulon.pdf
https://mathus.ru/phys/charge.pdf
https://mathus.ru/phys/kulon.pdf
https://mathus.ru/phys/efield.pdf
https://mathus.ru/phys/efield.pdf
https://mathus.ru/phys/efield.pdf
https://mathus.ru/phys/provodniki.pdf
https://mathus.ru/phys/provodniki.pdf
https://mathus.ru/phys/provodniki.pdf
https://mathus.ru/phys/dielectrics.pdf
https://mathus.ru/phys/dielectrics.pdf
https://mathus.ru/phys/dielectrics.pdf

19

MarunTtHoe
oJe, CHIIBI,
MIOTOK BEKTOpa
MarHUTHOM
WHIYKITAH,
3aKOH
3JE€KTPOMArHUT
HOW  WHIYKIMH
®dapages,
WHIYKTUBHOCTb,
SHEPTUst
MarHUTHOTO
TTOJISI KaTYIIIKU C
TOKOM,
KoJieOaTeIbHbIN
KOHTYD

20

I'eomeTpuueckas
ontuka. ToHkue
JIUH3BI.
Wutepdepennus
, T paKus
CBETa

21

KBanToBas
buzmka:
¢boToHsI,
dhoTodrddexr,
KOPITYCKYJISIPHO-
BOJHOBOH
JTyaau3M,
JIMHEeYaThie
CHEKTPBI, aToOM
bopa

22

®du3uka aToma u
snapa. CtpoeHue
aapa,  Je(exT
MacChl spa,
SHEPTHsl CBS3U.
PanmoakTuBHOC
Tb,

sIEPHBIC
peaKLHH

23

IIposepka
3HAHUU

KonTtpomnbHas
paborta Ne 3

24

Pazbop
KOHTPOJIbHOU
paboter  No 3.
Pemenue 3agau y
TECTOBBIX
3aJJaHuH

25

IToBTOpEHME.
Pemenne
3aJaHuN
BBICOKOT'O u
MOBBIIICHHOTO
YPOBHS c
Pa3BEPHYTHIM




OTBE€TOM

26

IToBTOpEHUE.
Pewenne
3aJaHuil
BBICOKOTO
MOBBILLIEHHOT' O
YPOBHS
pa3BEPHYTHIM
OTBETOM

u

27

IToBTOpEHueE.
Pemenne
TECTOBBIX
3aJaHni

28

[IpoBepka
3HaHUU

KoHnTponbsnas
pabota Ne 4

29

Paz6op
KOHTPOJIbHOM
pabotsl Ne 4.
[ToBTOpEHNE
Pemenne
TECTOBBIX
3aJaHuN

30

[ToBTOpEHME.
Pentenne
TECTOBBIX
3aJaHni

31

IToBTOpEHMUE.
Pentenne
TECTOBBIX
3aJaHnI

32

IToBTOpEHwUE.
Pentenne
TECTOBBIX
3aJIaHui

33

IToBTOpEHUE
Pemenne
TECTOBBIX
3aJaHU

34

IToBTOpEHwUeE.
Pemenune
TECTOBBIX
3aJaHni

Tect

Hroro, ak.uac.

272

41

95

136

Tect




Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue

CnuCoK uCnosib3yeMoil JIUTEPaTyphl
1. Koukun IO.I1.,, CaBuenko FO.M. COopuuk 3amau no ¢usuke: YueOHoe mnocoOue-
Maruurtoropck: MI'TY um. I'"'1.Hocoga, 2008.-109 c.
2. Coopnuk 3anau no ¢usuke: 10-11 xmaccel / ABT. —cocT. E. I'. MockoBkuna, B.A.
Boaxkos. M.: BAKO, 2017. — 312 c.
3. Kacarkuna, U. JI. ®usuka. [longpo6Hbie oTBeThl Ha 3aaanus EI'D u pernieHne TUMOBBIX
3amad: 10—-11 xmaccel: yueoHnoe mocobue / M. JI. Kacatkuna. — Pocto-Ha-/lony : ®ennkc, 2013.
— 509 c¢. — ISBN 978-5-222-20883-0. — TekcT : 31eKTpoHHBIN // JlaHb : 3MEKTPOHHO-
oubmmoreunass cumcrema. — URL: https://e.lanbook.com/book/70301 (mara oOparmieHus:
21.09.2021). — Pexum moctyma: A aBTOPU3. MOJIb30BATENCH.
4. EI'D. ®wusuka: THUIOBBIC 3K3aMEHAIIMOHHBIC BapwaHTh: 30 BapuaHTOB / TOJ pEI.
M.IO.[lemunoBoit. — M: U3narensctBo «HarmonansHoe obpazoBanuey, 2023. — 400 c.
5.EI'D. ®usmka: TUNOBBIE AK3aMCHAIMOHHBIC BapuaHThl: 30 BapuaHTOB / TOX pej.
M.IO.[lemunoBoit. — M: U3narenscTBo «HarmonansHoe oOpazoBanuey, 2024. — 336 c.
6.EI'D 2024. ®usuka. 45 BapuantoB. TuUIIOBBIE 3K3aMEHALMOHHBIE BApUAHTHI OT
pa3pabotuukoB EI'D / E.B.Jlykamesa, H.W. YuctsakoBa. — M : M3garenscTBO «DK3aMen», 2022.
— 494 c.
7.EI'D 2022. ®usuka: 30 TpEeHUPOBOYHBIX BAPHAHTOB ASK3aMEHAIIMOHHBIX PabOT s
NOJTOTOBKH K €IUHOMY TocyaapcTBeHHoMy dk3ameny / H.C.Ilypemesa, E.A. Parouns. — M :
UznareasctBo ACT 2022. — 352 c.
OTkpbITHIE 00pa30BaTe/IbHbIE PECYPChI:
1. OGpa3oBaTenbHBIN MOPTAI AJI TOATOTOBKHU K dK3aMeHaM — https://phys-ege.sdamgia.ru/

2. OtkperThiit 6ank 3amanuit EI'D — https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

Oueuouuwe u memoouuecKue mamepuaiibl

Konumponvnas paboma Nel

1. ITocne ynapa xiromikoi mai6a maccoit 0,15 Kr ckob3uT 10 JeasHou tiomanake. E€ ckopocth
MPU 3TOM MEHSETCS B COOTBETCTBUU C ypaBHeHHeM V =20 — 3t.
Yemy paBeH K03()(HUIHEHT TpEeHUs MaiObl 0 en?

2. Ctpena mylieHa BepTUKaIbHO BBepX. lIpoekius ee cKOpocTH Ha
BEPTUKAJIbHOE HAIIPaBICHUE MEHSETCSI CO BPEMEHEM COIJIacHO TIpa-
¢uky Ha pucyHke. B kakoif MOMEHT BpeMEHHU CTpeia JOCTUTIIa MaK-
CUMaJIbHOM BBICOTHI? YeMy paBHa MakcUMasbHas BbICOTA?

3. 3aBUCHUMOCTb KOOpAUHATBI OT BPCMCHHU MJId HCKOTOPOIrO TCJIa ONHCHIBACTCA YPABHCHHCM
x = 8t — +*, re Bce BenMuuHbI BhpaxkeHbl B CU. B Kkakoil MOMEHT BpeMeHH CKOpPOCThb Tela
paBHa HyJI0?


https://phys-ege.sdamgia.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

4. Teno maccoii 1 kr, OpOIIEHHOE BEPTHUKAIHHO BBEPX OT MOBEPXHOCTH 3E€MIH, TOCTHUTIIO
MakCUMalibHOM BbICOTHI 20 M. C KaKo# 10 MOJYJIF0 CKOPOCThIO JBUTANIOCh TEJIO Ha BbicoTe 10 mM?
ConpoTuBICHHEM BO3yXa MPeHeOpeUb.

5. K npy’knHe MIKOJBHOI0 TMHAMOMETpA JUIMHOW 5 CM IOJBEIIEH I'Py3 Mac-
coit 0,1 xr. IIpu 3ToM npykuHa yanuHuiaach Ha 2,5 cm. Kakum Oyzaer yniu-
HEHUE MPYKUHBI IPU 100aBlIeHUH ellie ABYX rpy30s 1o 0,1 kr?

6. I'py3uk maccoit 0,1 Kr npuBsi3aH K HUTU AJUMHOW | M U Bpamjaercs B ro- .—7 - = ——-.
PHU30HTAJILHON TIOCKOCTH MO OKpY>KHOCTH paauycoMm 0,2 M. MOMEHT cuiibl - - -
TSKECTH OTHOCUTENIBHO TOUYKHU II0JIBECA PABEH

7. Bo ckomnbko pa3 cuia npuTskeHus 3emiau K ColiHIly 00sbllie CUiIbl IPUTSHDKEHUS MepKypust K
Conaiy? Macca Mepkypust coctaBnsieT 118 maccel 3emiu, a pacmonoxeH oH B 2,5 pa3za Ommke
k ComnHiry, yeM 3emJis.

8. CpenHssi IOTHOCTH IUIaHeThl [0k paBHA cpelHel MIOTHOCTH 3eMid, a paauyc Ilmoka B
IBa pasza Ooublie paguyca 3emiu. Bo ckoibKo pas mepBasi KOCMHYecKast CKopocTh s [Tmroka
Ooumple, yeM 1 3eMITn?

9. JlBe miectepHH, CUEIJICHHbIE IPYT C JAPYroM, BpalllalOTCsi BOKPYI He-
MOJBIKHBIX ocel (cM. pucyHOK). bombiias mectepHst paguycom 10 cm
nenaet 20 o6oporoB 3a 10 ¢, a yactoTa oOpalIeHus] MEHBIIEH IECTEPHU

paBua 5 ¢!, KakoB pamuyc menbiueil mecrepau? OTBET YKaKUTE B CaH-
TUMETpax.

10. B mmpokyto U-06pa3Hyto TpyOKy, pacroyio>KeHHYI0 BEepTHUKAaIIb-
HO, HAJIUTHI )KUAKOCTH IUIOTHOCTBIO pl U p2 (cm. pucyHok). Ha pu-
cyake b=5cm, h=19 cm, H =25 cm.  OTHOmeHue  IUIOTHO-
creit pl/p2 paBHo.... iy

11. ABTOMOOWIH COBEpIIAET MOBOPOT HA TOPU3OHTAIBLHON J0pOTE

M0 JIyre OKpYy>XHOCTU. KakoB MUHUMAJBHBIN paguyc OKpYKHOCTH
TPaCKTOPHH aBTOMOOWIISA TIPH €ro CKOpocTH 18 m/c mpu kodduimenTe TpeHUs aBTOMOOHMIIBLHBIX IITHH O
nopory 0,4?

v, M/C

12. JIBa MaleHbKHUX LIApUKa MAcCCOW 7 Ka)KJbli HAXOAATCS

Ha PACCTOSHUM 7 OPYT OT Apyra W NPUTATUBAKOTCS C CH-

noii F. KakoBa cuia rpaBUTallMOHHOTO HMPUTSKEHUS JIBYX

JpYrux LIapUKOB, €CIM Macca KaXXJI0ro U3 Hux 12 m, a

paccTosiHuE MEXIYy UX LIeHTpamu 277

13. Teno nmBwxercss mo ocu x. [lo rpaduky 3aBUCHMOCTH TPOEKIIMH CKOPOCTH Tela V, OT
BPEMEHHU ¢ yCTAHOBUTE, KAKOW IyTh MPOLLIO TENO 3a BpeMmst oT ¢ =0 10 ©, =4 c.



14. B mxoapHOM OIbITE OPYCOK, JISKAIIMNA HAa TOPU3OHTAIILHOM JIMCKE, BpaIllaeTCs BMECTE C HUM
C HEKOTOpPOM YIJIOBOM CKOpPOCTBIO. B Xoze ombITa nepuoj BpalleHus Jucka ysenudwid. Ilpu
3TOM HOJIOkKEHHE OpyCcKa Ha JUCKE OCTAJIO0Ch NpeXHUM. Kak M3MEHWINCH MPU 3TOM CIIeyIoIne
TPU BEIWYMHBI YIJIOBask CKOPOCTb [MHCKA, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE Opycka, cuia
HOPMAJIbHOT'O JIaBJI€HUs OpycKa Ha onopy?

J_IJ'IH Ka)i(,[loﬁ BCJIMYUHBI OIPCACIINUTE COOTBGTCTBYIOH_II/Iﬁ XapaKTEep U3MCHCHUA:

1) yBenuuunach

2) yMeHbILINIach

3) He u3MEeHUIaCh
3anumuTe B TaOmuIy BbIOpaHHBIE HUGPBI I KaXIoH ¢u3nmyeckod BenuuuHbl. Ludper B oTBeTe MOryT
HOBTOPSATHCS.
VYrI10Bast CKOPOCTh IUCKA LenTpocTpemMuTenbHOE Cuila HOpMaJIBHOTO JaBJCHUS
yCKOpeHHe Opycka Opycka Ha oropy

15. Ilonplii KOHYC € yIJOM IpU BEPIIMHE 20, BpAIlA€TCsi C YIVIOBOM CKOPOCTBIO (O BOKPYT

BEPTUKAJILHON OCH, COBIAJAIONIEH C €ro 0Chl0 CUMMETpHH. BepinHa koHyca oOpaiieHa BBEpX.

Ha BHemHell moOBepXHOCTM KOHyca HaxXoIUTCS HeOoJbIIas IIaiba, Kod(p(UIMEHT TpeHUs

KOTOPOM O TOBEPXHOCTh KOHyca paBeH . IIpm kakoM MakcuMaibHOM paccTostHud L ot

BEPIIUHHKI maitba Oy1eT HeTOoABMKHA OTHOCUTENIBHO KoHyca? Chenais, M,

CKH{ PUCYHOK C yKa3aHUEM CHJI, IEHCTBYIOIINX Ha MIai0y. 30
20 A

10

16. Ha pucynke mpuBeJeHbl rpaduKku 3aBUCUMOCTH KOOPIMHATHI
OT BpEMEHH Ui ABYX Tel: A u B, ABmKymuxcs no npsiMoi, BAOJb X
KoTOpoii ¥ HampaBieHa ocb Ox. BriOepure BepHOe(-blIe) 17 14 Te Lo

yTBEpKACHHE(-51) O XapaKTepe IBUKEHHS TeIl.
A. HurepBanm Mexay MOMEHTaMH TIPOXOXICHHs TelnoM B Hauama g

KOOPJIMHAT COCTABIAET 6 C.
b. B TOoT MOMEHT, Korga Teno B ocTaHOBUIIOCH, PACCTOSIHUE OT HErO 10 ru

Tena A coctaBisio 15 m. 5]

I J

|
p—
(=}
e,
—

17. MarepuasibHast TouKa IBUKETCS IPSIMOJIMHEWHO C OCTOSIHHBIM
yckopeHueM. I'papuk 3aBUcHMOCTH €€ KOOpPIHMHATHI X OT BpeMe-
HU ¢ n300pakéH Ha pucyHke. Bribepure BepHOE yTBEp)KICHHE O UR "
IPOEKIHAX €€ CKOPOCTH Ux U YCKOPDEHHS dy B MOMEHT BpEMeE-
HU t=2 c:

1) v>0, a>0;
2) v4x>0, ax<0;
3) 9«<0, a>0;
4) vy x<0, a,<0

18. Ha moBepxHOCTH BOJBI MJIAaBAET JEPEBSIHHBINA OPYCOK, YACTUYHO MOTPYKEHHBIN B )KUIKOCTD.
Kak m3mensres cuna Apxumena, neicTByromas Ha Opycok, U IIyOnHa morpyskeHust Opycka, ec-
71 OH OyJieT mjaaBaTh B MOJCOJHEYHOM Maciyie? [ Kaykqoi BeIMYMHBI ONPEAeTUTe COOTBETCT-
BYIOLIMM XapaKTep U3MEHEHUS:

1) yBenuuuTCs; 2) yMEHBIIUTCS; 3) HE U3MEHUTCS



=V
19. Ha BepTuKanbHONH OCH YKpeIJieHa TIJaJikasi TOPU30HTAIIbHAsS '
o - - - - -
LITaHra, o KOTOpOH MOTYT IepeMellaThCsl 1Ba Ipy3a MaccaMyu m; = m, | m,
200 r 1 m, = 300 r, cBA3aHHBIE HEPACTSXKUMOM HEBECOMOW HHUTBIO g

muHoit [ = 20 cm.

HuTh 3aKkpenuim Ha OCH TakK, YTO TPy3bl PACIIONAraloTcs 0 pa3HbIe CTOPOHBI OT OCH M HATSHKCHUE HUTH C
0o0enx CTOPOH OT OCH TpPH BpalleHUH INTaHTH OAMHAKOBO (CM. PHUCYHOK). Ompenenu- T€ MOIyJb CHIIBI
HaTsKeHus1 T HUTH, COeTUHSIONIEH TPY3bl, IPY BpallleHUH TaHTu ¢ yactotoi 600 06/MuH.
20. Ilapuk, OpolIeHHBI TOPU30HTAIILHO C BBICOTHI H ¢ HAYaJIbHOW CKO- ty
POCTBIO Vg, 32 BpeMs MOJIETA ¢ POJIETE] B TOPU30HTAIBHOM HaIlpaBICHUU J_G.._"'-.-
pacctostaue L (cM. pucyHOK). UTOo mpomM3oiaér ¢ BpeMeHeM MoJETa H
JAIbHOCTBIO IOJIETA LIAPHKA, €CJIM HAa ITOM K€ YCTAHOBKE IIPU TOM K€
Ha4yaJlbHOW CKOPOCTH YBEIWYHUTh BbICOTy /H? ComnpoTtuBieHuem Bo3ayxa IH
peHeopeyb.

b ~
\i
R}
L]
L}
1
L
1
1
!
Bpewms nonéra mapuka JlanbHOCTH IOJIETA IIAPUKA L-T-J

21. Teno, cBOOOAHO MajalOIIEe C HEKOTOPOM BBICOTHI, MEPBBIM yYaCTOK IMyTH MPOXOJIUT 3a
BpeMs T = | ¢, a TakoH ke MocIeIHU - 3a BpeMs v2t. HaitguTe nosHoe BpeMs majeHus T, eCciu
HayaJbHasi CKOPOCTb TeJa paBHA HYJIIO.

22. Teno maccoii 1 kr, OpolieHHOe C YPOBHS 3eMJIM BEPTUKAIILHO BBEpX, ynano obpatHo. [lepen
yAapoM O 3eMJII0 OHO UMeJo KuHeTHudecKyto sHepruto 200 [x. C kakoi CKOPOCTHIO TEIO OBLIO
Opomeno BBepx? (OTBeT naiiTe B MeTpax B ceKyHay.) COMpoTUBICHHEM BO3/1yXa MIPeHEeOpeyb.

Koumponvnas paboma Ne2

1. B Gamnone Haxoaurtes rasz npu Temmeparype 15 °C. Bo cKolbKo pa3 yMEHBIIUTCS TaBICHUE
rasa, ecnu 40% ero BeIieT U3 OayuIoOHa, a TeMIepaTypa Ipu TOM MoHU3UTCs Ha §°C?

2. B BepTHKalIbHOM COCYZAE C TJIAAKUMHU CTEHKaMH I10J MACCHBHBIM IOJBMKHBIM IOPIIHEM
HaXOAUTCA OJIHOATOMHBIA HJACaNbHBIM Ta3 maccod m mnpu Temmeparype T. Maccy rasa
YMEHBUIMIN B 2 pasa, a TeMIlepaTypy yBeIuuwid B 3 pasza. BeiOepute u3 mIpeasioKeHHOTO
MEPEeYHs JIBa YTBEPXKACHUSI, KOTOPhIE COOTBETCTBYIOT Pe3yJIbTaTaM 3TOTO IMpoliecca, U YKaXuTe
UX HOMeEpa.

1) KonudecTBo BeliecTBa raza B COCy 1€ YBEIUIMIOCH B 1,5 pasa.

2) laBiieHue rasza B COCyZi€ OCTaIOCh HEU3MEHHBIM.

3) O6BEM rasza B 3TOM Ipoliecce YMEHbBIIUIICS B 3 pasa.

4) BHyTpeHHss sHEprus raza yBesauuuiach B 1,5 paza 1o cpaBHEHMIO € IEPBOHAYAIBHOM.

5) [1noTHOCTB Ta3a B COCY/IE OCTaIach HEU3MEHHOM.

3. B BepTUKaIbHOM 3aKpbITOM IWJIMHAPE HAXOAWUTCS MOJABUKHBIA MOPILEHb, 10 00€ CTOPOHBI
KOTOPOTO HaXOAUTCS MO ofHOMY Moo renus. [Ipu paBHoBecuu npu temneparype 320 K o6bem
renus Haj mopmiHeM B 4 pasza Oospiie obdbema mojn mopmiHeM. [Ipu kakod aOCOTIOTHOM
TEeMIEpaType OTHOIIEHHE 00BEMOB CTAaHET PABHBIM TpeM?

4. JIBa MoJIsl MJIeaIbHOTO ra3a HaXOJAUJINCh B OajlIOHE, TJI€ UMEETCs KJIallaH, BBITYCKAIOIINUN ra3
IpM JIaBJIeHUH BHYTpH Oaytona 6omee 1,5-10° ITa. Ilpu temneparype 300 K naBnenne B 6anione



owuto pasuo 1,0-10° Tla . 3arem ra3 marpenu jno temneparypsl 600 K. CKojbKo raza mpu 3TOM BBILLUIO U3

6amnona? OTBeT MNPUBCANUTC B MOJIAX, OKPYIJTIUTC OO0 ACCATHIX.
5.B cocyne, 00beM KOTOPOTO MOXHO U3MEHSITh, HAXOJUTCS UIeadbHbIN Ta3. Kak u3menstcs npu
a11abaTHYeckoM yBEIIMYEeHUH 00beMa cocylia CIEAYIOIIMe TPH BEJIWYHMHBI: TeMIlepaTtypa rasa,
€ro JaBJICHME, KOHLEHTpauus MoJjekyn raza? Jlmd Kakaol BEIUYMHBI OINPEICIINTE
COOTBETCTBYIOIINN XapaKTep U3MEHEHUS:
1) yBenuuuTcs;
2) yMEHBUIUTCS;
3) HE U3MEHHUTCHI.
6. neanbHblii OJHOATOMHBINM Ta3 MEIUICHHO TEPEBOJAT M3 COCTOsIHUS | B cocTosiHME 2.
N3BecTHO, yTO B mporecce 1—2 naBieHHe raza M3MEHSJIOCh MPSAMO MPONOPLHMOHAIBHO €ro
00BeMy, a BHYTPECHHSISI DJHEPTHsI Ta3a B 3TOM Iporiecce yBennumiach Ha 6 J[x. Kakyo padory
COBEPIIMJI Ta3 B 3TOM Iporecce?
7. B uneanbHOM TEMJOBOM MalllMHE TeMIlepaTypa XOJIOAMJIbHUKA oTiaudaercs B 1,5 pasa or
TeMrepatrypbl HarpeBaTens. Hax pabodyum TenoM MalivHBI COBepIIaeTcs OAWH LUKI. Yemy
PaBHO OTHOILIEHUE MOJYJIS KOJUYECTBA TEIJIOTHI, OTAAHHOIO pabo4yuM TEJIOM, K COBEPIIEHHOMN
Malu- Hoi padore?
8. OaMH MOJIb OJJTHOATOMHOI'O UJEAJIBHOTO T'a3a NEPEBOIAT U3 COCTOSHUSA | B COCTOSIHME 2 TaKUM
o0pa3oMm, 4TO B XOJi¢ MpoIlecca AaBJIEHWE raza BO3pacTaeT MPsSMO MPOMOPIHMOHAIBHO €ro
00béMy. B pe3ynbrare miIoTHOCTh ra3a yMeHbIIaeTcs B 2 pasa. ['a3 B xoae mporecca mojryyaet
kosnuecTBo TeroThl 20 k/[x. KakoBa TemnepaTypa rasa B COCTOSHUM 17
9. OaMH MOJIb AproHa, HAXOIAIIMICS B IIMHEAPE pu Temneparype 600 K u nasnenun 4-10° Tla
pacumpsieTcss 1 OJTHOBPEMEHHO OXJIAXIAeTCs TaK, YTO €ro JaBJICHUE NPH PACIIUPEHUN 0OpaTHO
IPONOPLMOHAILHO KBaapaTy o0béma. Koneunoe maenenwme rasa 1,0-10° Ila Kakyro paGory co-
BEPUIWII ra3 MPU PACIIUPEHUH, €CIIU OH OTAAJ XOJOAUIBHUKY KOJIM4YecTBO TerioTel 1300 Jx?
10. O6béM cocyaa ¢ uAealbHBIM Tra30M YMEHBUIWJIM BJBOE, BBIIYCTUB IIOJOBHHY Tra3a H
NOJIEPKUBAsl TEMIIEPATypy raza B COCyJe NMOCTOSHHOW. Kak M3MeHWwInch B pe3ysbTaTe 3TOro
JIaBJICHHE ra3a B COCY/I€, €r0 INIOTHOCTh U BHYTPEHHSISI SHEprus?

Jns1 KaXX1011 BEJIMUMHBL ONPEAENUTE COOTBETCTBYIOINI XapaKTep U3MEHECHHUS:

1) yBenmuunach
2)  yMEHbUIMJIACh
3) He u3MeHuIach

3anumuTe B TaOMUIy BHIOpaHHBIC MUQPHI U Kaxaoi Qusmyeckoii BenuuuHbl. Lludpsl B oTBeTe MOryT
HOBTOPATHCS.

JlaBnenue [LtotHOCTH BuyTpennss sHeprust

11. OTHOCHTENBHAS BIAXXHOCTh BO3JyXa B COCYyJ€, 3aKpbITOM mopiiHeM, paBHa 30 %. Kakoa
OyZer OTHOCUTENbHas BIAXHOCTb, €CIH TMEpeMEIIeHHeM TMOopIIHA O00bEM cocyna IpH
HEU3MEHHOU TeMIieparype yMeHbIIUTh B 3 pa3a? (OTBeT JaTh B MPOLIEHTAX. )

12. VineanbHbIN Ta3 B KOJMYECTBE 5 MOJIb CHayaja OXJIAJWIM M30XOPUUYECKH, YMEHBIIUB €0
temriepatypy ot 400 K go 100 K, a 3aTem Harpenu n3o0apu4ecKd 10 HaYaJbHOH TeMIepartyp.
Kaxoe cymmapHOe KOJIM4ECTBO TEIUIOTHI Ta3 OTAAJ U MOIY4YMJI IIPU ITUX Ipoueccax?

13. UneanbHblii OJHOATOMHBIA Ta3, HAXONMIIMIICA TMpu Temnepatype 1, Harpeiu 1o
temneparypsl 2 7, coobmuB emy komudecTBo Teruiotel 10 Jx. B pesynmprare ra3 coBepiimi
paboty 5 JIx. Kakoe KoIM4ecTBO TEMJIOTHI OTAACT Ta3, €CIM €ro Mociie 3TOr0 M30XOPUYECKU
oxJyaauTh 10 Temrepatypsl 1,5 T. OtBer npuBenute B [, OKpyriuTe 10 IECATHIX.



Konmponvnas pavoma Ne3

1. B BepmmHax KBajpaTa 3aKpeIUICHbl MOJIOKUTEIbHBIE TOUCUHBIC
3apsi/ibl — TAK, KaK [OKa3aHO Ha PUCYHKE. Kak HANpaBieH OTHOCUTENBHO |
pHUCYHKa (BIPaBoO, BJIEBO, BBEPX, BHHU3, K HAOIOIATENI0, OT HAOI01aTe- E
J51) BEKTOp  HampsDKEHHOCTH — JJIEKTPUYECKOro  Imoyis B IeH- |
tpe O kBaapaTta? OTBET 3aMUIINUTE CIOBOM (CIOBAMH). E

2. Mexy OByMs TOUEYHBIMHU 3apSKEHHBIMU TEJIAMU CHJIA DIEKTPH- b
yeckoro B3aumosernctaus pasHa 20 MH. Ecnu 3apsia ogHoro Tena yBenu-

4YuTh B 4 pasza, a 3aps] APYroro Teiaa YMEHBLIUTh B 5 pa3 U pacCTOSIHUE MEXIY TelaMHU YMEHBLIUThH B 2
pasa, To KakoBa OyIeT criia B3auMoIeHcTBI Mexay Tenamu? (OtBet maiite B MH.)

3. JIBa OIWMHAKOBBIX MAJICHBKUX OTPUIATENIBHO 3apSKEHHBIX METAUIMYECKUX IIapuKa
HaXOJATCSl B BaKyyMe€ Ha JOCTaTOYHO OOJIBIIOM PACCTOSHUU JAPYT OT Apyra. Moaynb CHIIBI UX
KYJIOHOBCKOTO B3aMMOJEHCTBHsA paBeH [|. Moayinu 3apsaoB IIApUKOB OTIMYAKOTCA B 5 pas.
Ecnu »TM 1mapuku OpUBECTH B CONPUKOCHOBEHHE, a 3aTEM PACHOJIOKHUTh Ha IPEKHEM
PacCTOSIHUU APYT OT Apyra, TO MOAYJb CHJIbl UX KYJIOHOBCKOTO B3aUMOJIEUCTBUSI CTAHET PaBHBIM
F>. Onpenenure otHolenue 5 Kk F.

4. Kongencarop anekrpoeMkoctbio 0,5 @ Obl1 3apspkeH 1o HanpsbkeHus 4 B. 3arem k Hemy
MOJKIIIOYIWIM MapaJJIeIbHO HE3apsKEHHbIM KOHJEHcaTop 3jekTpoeMkocThio 0,5 @. Kakora
SHEPTHUs CUCTEMBI U3 JIBYX KOHACHCATOPOB Mociie ux coeaunenus? (OTBET 1aTh B KOYJIAX. )

5.Mopayne HanpsKEHHOCTH AJIEKTPUYECKOTO MOJs B IUIOCKOM BO3IYIIHOM KOHJIEHCAaTOpe

]
1
1
]
1
1
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1
1
1
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émkocThio 50 Mrk® paBen 200 B/m. Paccrosinue Mexay miactu- LA
HaMMU KOHJACHCATOpa 2 MM. quy PpaBCH 3apiaa 3TOro0 KOHJACHCA- Topa? 12
OTBeT BBIPa3UTE B MUKPOKYJIOHAX. 10 \

6. K ncrounuky toka ¢ 3/1C = 6 B noaximouniu peocrar. Ha 8
pPUCYHKE MOKa3zaH rpauK M3MEHEHHUs CWIbl TOKa B peoctare B 6
3aBUCUMOCTH OT €TI0 CONpPOTHUBJICHHS. UeMy paBHO BHYTPECHHEE :
compoTuBiieHue ucTouHuka Toka? (OTBeT naiiTe B oMax.)

7. Ha yuacTke 1ienu, n300pakeHHOM Ha PUCYHKE, COTPOTHUB- 1 2 3 R.Om

JICHHE KaXJOro U3 pe3uctopoB paBHO R=1 Owm. YUemy paBHO MOJHOE CONPOTHUBICHUE Y4YacTKa MPHU
3aMKHYTOM Kirtoue K?

1S

8. B anekTtpoHarpeBaresie ¢ HeM3MEHHbIM CONPOTHBJIEHMEM CIIMPaJii, Yepe3 KOTOPhINA Te-
4ET MOCTOSHHBIM TOK, 32 BpeMsl t BBIAEIAETCA KOJIMYECTBO TeruloTel Q. Ecnu cuily Toka u Bpe-
Msl ¢ YBEJIMUYUTH BABOE, TO BO CKOJBKO pa3 yBEJIMYHUTCS KOJIMUYECTBO TEIUIOTHI, BbIIEIUBIIEECS B
Harpeparese? il

9. YyeHuk coOpain 3JEeKTPUYECKYIO 1I€Tb, N300paKeHHYI0 Ha PH- 20
cyHke. Kakas sHeprus BbIAECINUTCS BO BHEIIHEW YacTH LIENH MPU IIpOTe- 1A K
kaHuu Toka B TeuyeHue 10 mun? (OtBet BrIpasute B K/[x. HeoOxomnu- 20m 40m
Mbl€ JaHHBIE YKa3aHbl HA CXeMe. AMIIEPMETpP CUUTATh UCAJIbHBIM. )

10.Ha pucyHke mnpuBeleHa cXxema BJIEKTPHUYECKOM LM, COo-

CTOALLEN U3 KOHJEeHcaTopa EMKOCThIO C, pe3sucTopa CONpOTHBIICHU- 3
eM R u ximoya K. Kongencarop 3apsbken n1o Hanpsixenust U = 20 B. | |
3apsz Ha oOKJIaaKax KoHaeHcaropa pasen ¢ = 107 Kii. Kakoe kosm- i
YECTBO TEIJIOTHI BBIIEIUTCS B PE3UCTOPE MOCIE 3aMbIKaHUS KIIIOYa R |:|
K? Otser BrIpazure B MK/[X. T

T~

—




11. PeoctaT ¢ MakCUMalbHBIM CONPOTHBIECHHEM R momcoequHEH K KiemMMmaM OaTapeiku c
BHYyTpeHHUM comnpotusieHueM [,5R Ilepememas nBHKOK peocTaTa, €ro CONPOTUBICHHE
YBEIMYMBAIOT OT HEKOTOPOrO HadajnpHOro 3HadeHus 10 R. Kak mocie 310ro msMeHsrcs
cienyrouye (puU3MUecKue BEIMYMHBL: CHJIa TOKA B 3JIEKTPUUECKOM LIENu, BBIJEIAOLIAsCA B

peocrate moutHocTh, KIT/I anexTpuueckoil uenu?

OU3SNYECKUE BEJIMYUHBI NX USMEHEHUE
A) Cua Toka B 3JEKTPUYECKON LIenH 1) YBenuuurcs
b) Beinenstoniasics B peoctate MOIIHOCTb 2) YMmeHbLIUTCA
B) KII/] anexTpuueckoii nemnu 3) He usmenurcs
A| b | B

12. TInacTUHBI TIJIOCKOTO  KOHACHCATOpa, TOIKIIOYEHHOTO K Oarapee, cHaelaHbl W3
METaJUIMYECKUX JIMCTOB B BHUAE Kpyra auameTrpoM a. Kpyribsle MNiacTUHbI 3aMEHUIU Ha
KBaJpaTHBIE CO CTOpOHOU a. [Ipu 3TOM paccTosiHUE MEXAy MJIACTHHAMU YMEHBIIUIIH, a OaTapero
ocraBunu TmpexkHed. Kak B pesynbprare H3MEHSATCS Cleayrolne (PU3NYSCKUE BEIUYUHBI:
ANEKTpUYECKas EMKOCTh KOHJIEHCATOPA, MOYJIb HANPSKEHHOCTH AIEKTPUUECKOTO OIS MEXIY

IJ1aCTUHaMH KOHACHCATOPA, 3apsAa KOHI[eHCB.TOpa?

OU3NYECKUE BEJIMYNHBI NX NUBSMEHEHUE
A) Dnektpuyeckasi EMKOCTh KOHJIEHCATOpa 1) YBenuuurcs
b) Moayns HanpspkEHHOCTH  DJICKTPUYECKOTO MO  MEXAy| 2) YMEHBIIUTCS
IJJACTUHAMU KOHJIEHCaTopa 3) He usmenurcs
B) 3apsn xonaeHcaropa

3anuiuTe B TaONMLy BbIOpaHHBIE LUGPH UIA Kakaod ¢usmueckord BenuuuHbl. Lludpsr B orBeTe

MOTYT MTOBTOPSITHCA.

13. OrpunarenbHO 3apsDKEHHas 4acTULa BJIETaeT B OJHOPOJHOE
JIEKTPUUECKOE T0JIE MEXy IUIACTMHAMU IUIOCKOrO0 KOHJEHcaTopa (CM.
pucyHOK). HauanbHas cKOpoCTh 4acTHIbl NapaJljiesibHA IUIACTUHAM, pU
BBbUIETE U3 KOHJIEHCATOPA CKOPOCTh YaCTUILbl HAIIPABJIEHA IO YIJIOM & K
IIEPBOHAYAJIbHOMY HalpaBJIEHUIO JBIWKEHUsA. Kak m3MeHATCS MOIyJb

Uy
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YCKOpEHHUS] YacTUIBI W BPEeMs TPOJIETa YaCTUIEW KOHIEHCATopa NMPH YBEIWYCHWU HAIpPsDKEHHO- CTH

ANEKTPUYIECKOTO MOJIsl B KOHAEHCaTope?

I[J'I}l KaXX1011 BEJTUYUHEI OIpeaACInTe COOTBCTCTByIOH_II/Iﬁ XapaKTep U3MCHCHHA:

1) yBenmuuutcs
2) yMEHBIUINUTCS
3) HE U3MEHUTCS

3amumuTe B TaOnuily BBIOpaHHBIE HUGPH IS KakIoH (u3ndeckoi BennmuuHbl. L{udper B oTBere

MOT'YT HOBTOPATLCH.



Mopynpe yCKOpEHHsI YaCTHLIbI Bpewms nponéra koHaeHcaropa

14. Ha pucyHke un3oOpaskeHa 3JE€KTpHUYEcKas IeNb MOCTOSIHHOro Toka. O0o03Ha4yeHHs Ha
pucyske: € — OJIC ucrounuka toka, R — conportusnenue pesucropa. K — kitou. BuyTpeHHUM

COIIPOTHBJICHUEM MCTOYHHMKA TOKAa M CONPOTHBICHHEM IMOJBOAALIMX HPOBOJHUKOB MOXKHO
npeHedpeyb.

by

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3MYECKHUMHU BETUYMHAMH M (OPMYJIAMH, TT0 KOTOPBIM UX MOYKHO
paccuuTarh. K Kaxmoil Mo3uiuu mepBoro cTojdla moadepuTe COOTBETCTBYIONIYIO MO3HIIMIO BTOPOTO H
3aMWINNATE B TAOJNITY BRIOpaHHBIC ITU(PHI IO COOTBETCTBYIOIIMMHE OyKBaMH.

OU3BNYECKHUE BEJIMUNHBI ®OPMYVIJIbI
A) MomHOCTh TOKa B IIENH MPU PA3OMKHYTOM KITFOUE 2e?
b) MomHoCTh TOKa B IIETH MPH 3aMKHYTOM KJTHOYE ?
1)
E
2) 2R
82
82
4) R

[MomyuuBmiytocs mociaenoBaTenbHOCTh Udp MepeHecuTe B OJaHK OTBETOB (0€3 MpOOEsoB U KaKhX-
MO0 CHMBOJIOB).

15. Manenbkuii mapuk Macco m ¢ 3apsgom g = 5 HKu, noase-
IIEHHBIN K TTOTOJIKY Ha JIETKOU METKOBOM HUTKE JuyHOU [ = 0,8 M,
HaXOJIUTCA B TOPU30HTAIIBHOM OJHOPOJIHOM 3JIEKTPOCTATUUECKOM

nosne E~ ¢ moaynem HanpsxéaHocTn nons E=6-10° B/M (cm. pucy-
HOK). [Ilapuk oTmyckaroT ¢ HyJ1eBOil HaYaIbHON CKOPOCTHIO U3 TI0-
JIO’KEHUs1, B KOTOPOM HHUTh BepTUKaJIbHA. B MOMEHT, KOr/1a HUTh 00-

pasyer ¢ BepTuKaibto yrox o = 30°, Mmoayib ckopoctu mmapuka v = 0,9 m/c. Uemy paBHa macca mapuka m?
ConpoTuBiieHHMEM BO3/lyXa IIpeHeOpeyb.




16. B nenu, cxema koTopoil uzoopaxkena Ha pucynke, IJ1C nepBoro ucrounuka E; = 3 B,
ero BHyTpeHHee cornpoTusiienue 1; = 2 Om, 3J1C Broporo ucrtounuka E, = 7 B, ero BHyTpeHHEe
conpotusiieHue r, = 1 OM, conpotusieHus: pe3suctopoB Ry =4 Om, R, =5 Om, R3 =6 OM, Ry =
7 Om, émkocTh koHaeHcaTopa C = 100 mx®. Haligure sHEepruto 3Toro KOHJAEHCATOpa, €Clu 110

BKIIIOUCHUS B JIAHHYIO IIETh OH OBLT HE 3apsiKCH.
R
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17. Ha pucynke nokasansl npenmet I1 u ero nzobpaxkenue Y, naBaemoe TOHKOW coOuparorien

JIMH30HU ¢ TJIaBHOU onruueckon ockio OO .

o 1T 1 o

UeMy paBHO B 3TOM CIIydae JaBacMoe dTOH JTUH30H yBeITuIeHNe?

18. Ha pucyHke mpecTaBICHO PaCIOIOKEHUE COOUPAIOIIEH JIMH3BI, €€ TTIaBHOW ONTHYECKON
OCH, TJ1aBHBIX (POKYCOB JUH3BI U TPEX mpeameToB 1, 2 u 3 nepen Held. M300pakeHre Kakoro u3
ITHX TMPEIMETOB OyIeT ACHCTBUTEIHHBIM YBEITNICHHBIM TIEPEBEPHYTHIM?

i3 i1

2F

1) Tonpko npeamera 1
2) TonbKO mpeameTa 2
3) Tonbko npeameTa 3
4) HU OZTHOTO U3 TPEX NMPEIMETOB
Kaxoe u3 npuBei€HHBIX BBIIIE YTBEPAKACHUI BEPHO?

19. Ha nHo cocyzaa, HAamoJHEHHOTO BOJI0M /10 BhIcOTHI H = 15 ¢M, momenieH ToueyHbIii ICTOYHUK
ceeta. Ompenenure HAUMEHBIIWKA JAUMAMETP HENPO3payHOM IIJIACTUHKHA, KOTOPYIO HAlo
MOMECTUTH Ha MOBEPXHOCTU BOJBI HAJl HCTOYHUKOM CBETa, YTOOBI CBET HE BHIXOAUI U3 COCY[a.
AOCONIOTHBIN MOKa3aTe b IPEIOMIICHHUS BOABI N = 4/3

20. MacnsHasi TIeHKa HAa BOJE MPU HAONIONCHUH BEPTUKAIBHO K IMOBEPXHOCTH KakKeTCs
opamxeBoi. KakoBO MHHHMMalIbHOE BO3MOKHOE 3HA4Y€HUE TOJIIMHBI IUieHKU? IlokaszaTens
npenomuenuss Boasl 1,33, macna — 1,47. Jlnuna cBeTroBOil BOJHBI 588 HM. YuTute, 4TO
OTpaX€HHUE CBE



Ta OT OIITMYECKH OoJiee INIOTHOM Cp€abl MPOUCXOOUT C HOTepefI IMMOJYBOJIHBI, 4@ OT OIITHUYCCKU MCHEC

IUTIOTHOM Cpcabl oe3 MOTCpH NMOJTYBOJIHBI.
21. ®okycHOE pacCTOsIHHE TOHKOW coOuparomieii ua3bl paBHO 10 cMm. Ha riaBHOM onTH4eckoit
OCH ATOU JIMH3BI IIOKOUTCSA CBCTAIAsACSA TOYKA, PACIIOJIOKCHHAA Ha paCCTOAHUA 20 ¢cM OT JIMH3HL
B HekoTopblii MOMEHT TOYKa HAuyMHAET YNalsAThCsl OT JIMH3BI, ABUTAsCh BIOJIb €€ TJIaBHOM
ONTUYECKON OCH B TE€UYCHHE 5 C CO CpelnHed CKOpocThio 2 cM/c. UemMy paBeH MOAYNb CpeaHEi
CKOPOCTH M300pakeHUs CBETALICICS TOUKH B JIMH3E 3a 3TOT MPOMEXKYTOK BpeMeHu. OTBeT faiite
B CM/C.

Koumponvnas paboma Ned

1. dnpo 1;Mg?' ucmycTHno mPOTOH, a 3aTEeM 3aXBATWIO OJIEKTPOH. 3alMINUTE SAEPHYIO
peakuuioo. CKOJIBKO NPOTOHOB M CKOJIBKO HEMTPOHOB BXOAUT B COCTaB sJpa, KOTOpPOE
00pa30BaJIOCh B PE3YJIbTATE ITUX PEAKIIHA?

2. Jlan rpaduk 3aBUCHMOCTH 4YHCJIa HEpAaCHaBIIMXCS sAep dpOus OT BpeMeHH. UeMy paBeH
NepuoJ Motypacmnaja 3Toro uzoromna 3pousi? OTBeT 3anucars B C.

NO10'%
160
80
\
0 100 200 ta

3. Ilpu ocBemeHUH METAIMYECKOM IJIACTHHBI MOHOXPOMAaTHYECKMM CBETOM C 4YacTOTOH V

OPOUCXOOUT  (oTodNeKTpuueckuit  3¢dexT. MakcumanbHas  KUHETHYeCKas  dHEeprus

0CBOOO’KJaeMbIX AJIEKTPOHOB paBHa 2 3B. Uemy paBHO 3HaUeHHE MaKCUMaIbHON KMHETUYECKOU

SHepruu (HOoTo- 3IEKTPOHOB NMPH OCBEIIEHUHM 3TOW IUIACTUHBI MOHOXPOMATHYECKHMM CBETOM C

yactoToi 2 v? OTBeT 3amnucaTh B 3B.

4. Tlpu CTONKHOBEHUM O-YaCTHULBI C SAPOM aTOMa a30Ta MPOU3O0ILIA SAEpHAs PEaKIHs:
sN'+,He*— X+ H'. Uemy paBHO 4KCII0 IPOTOHOB M HEMTPOHOB B SAPE-TIPOAYKTE X?

5. Ilepuoxn nmonypacnana T usorona cenena paseH 18 MuH. Kakast Macca 3TOro n3oTomna ocranach

B 00pa3Iie, coqepkaBiieM nepponadaabHo 120 mr cenena, yepes 54 MuH?

6. Kakass monst oT macchl paJMOaKTUBHOIO BEIIECTBA pAcHaJaeTcs 3a BpEMs, paBHOE TpeM

nepuoaaMm rnosypacnazna?

7. SAnepusiit uctounuk snexrposHepruu ¢ KIIJ 20 % mnurtaer snekrpoobopyaoBaHue 0OIIen

morHocTeio 10°BT. Tlpu a-parmncajae oaHOro sapa miyTonus-238 seiaensercs 5,5 MoB sueprum.

3a kakoe Bpems pacxonyercs 100 r murytonus?

8. m’-me30n Mmaccoit 2,4 10 -28 xr pacmajercs Ha aBa y-KBaHTa. Haiitu Momyab uMmmyiibca

OJIHOTO U3 00Pa30BABIINXCS Y-KBAaHTOB B CUCTEME OTCUETA, TJI€ IEPBUYHBIA ME30H MOKOUTCS.

Ilpumep umoz06020 mecma no ¢usuke

1. Teno nBuxketcs no ocu X. Ilo rpaduky 3aBUCMMOCTH IPOEKLIUK CKOPOCTH Tena V OT BpeMeHU
t onpeznenuTe, Kakoi mMyTh TeJo Mpouwuio 3a Bpems ot £; =0 g0 £, =8 c.
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2. JIBe miuaHeThl ¢ OMUHAKOBBIMH MaccaMH OOpPAIAIOTCS 10 KPYTOBBIM OpOUTaM BOKPYT 3BE3/bI.
Jlist mepBoOi M3 HUX CWJIa TPUTSHKEHUS K 3Be3Nie B 4 pasza OoJjblie, 4eM s BTopoil. KakoBo
OTHOIICHHE PAaInyCOB OPOUT MEPBOI U BTOPOIl MIaHET?

3. MasbuuK CTOJKHYJ CAaHKU C BEpUIMHBI FOpKU. Beicota ropku 10 M, y ee HoJIHOKHUs CKOPOCTh
caHOK paBHsu1ack 15 m/c. TpeHue caHok o0 cHer mpeHeOpexxumo mano. Kakoi Obliia CKOpOCTh
caHOK cpaszy mociie Ttomuka? (OTBeT maiiTe B MeTpax B CEKyHIy.) YCKOPEHHE CBOOOIHOTO
HaJeHus CIUTaTh paBHbIM 10 M/c2.

4. Yactora CBOOOIHBIX BEPTUKAIBHBIX TapMOHUYECKHX KOJIeOaHUN MPYKUHHOTO MAasSTHUKA
paBHa 4 I'm. Kakoii Oymer uwacTtoTa KosieOaHM MasTHUKA, €CIU YBEIMYHUTHh >KECTKOCTH €T0
pyXuHbI B 4 paza?

5. Ha pucynke mnpuBeneHbl TpaduKd 3aBUCUMOCTH KOOpAMHAT Uil JIBYX Ten A u B,
JBIDKYIIUXCA MO TpsMoi X, BIOJb KOTOpOi HampaeieHa ock OX. BriOepure Bce BepHBIX
YTBEPKJICHHS O XapaKTepe BHKECHHUS TEll.

XM,
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1) Temo A nBwxeTcsi paBHOYCKOPEHHO.

2) CkopocTb Tena A B MOMEHT BpeMeHu t = 5 ¢ paBHa 5 m/c.

3) Teno B mensier HanpaBieHue ABMKEHUS B MOMEHT BpeMeHu f; =2 cu t, =8¢ .

4) B TOT MOMEHT, KOTJ]a CKOPOCTh Tena B oOpatunach B HyJb, paCCTOSIHUE MEX]Ty TeIaMu A
u B cocraBnsino 15 m.

5) B mowment t =5 ¢ Teno B mokouTcs.

6. Ha moBepXHOCTH BOJbI IJIaBaeT JEPEBSIHHBIA OPYCOK, YACTUYHO MOTPY>KEHHBIA B MKHUAKOCTb.
Kak m3mensitcst cuibl Apxumena, IeicTBYIomas Ha OpycoK, W TIyOMHA TOTpy>KeHHs Opycka,
ecyu OH OyJIeT TUIaBaTh B MOJICOJHEYHOM Macie?
JIns1 KaXX 101 BEJIMUMHBI ONPEEINTE COOTBETCTBYIOIINI XapaKTep U3MEHEHHUS:
1) yBenuuumics;
2) yMeHbIIWICS;

3) He U3MEHMJICA.

3anuiuuTe B TaOMUIy BHIOpaHHBIE HUQPHI I KakaAol ¢u3nueckod BenuuuHbL. Lludpsl B oTBeTEe MOTYT
TOBTOPSITHCAL.

Cuiia Apxumena ['myOuHa morpyxeHus




7. B momenT t = 0 KaMeHb OpOCHIIM C MOBEPXHOCTH 3€MJIM MO YIJIOM K Topu3oHTY. Cuutas
COIIPOTHBIIEHUE BO3/lyXa MaJlbIM, YCTAHOBUTE COOTBETCTBUE MEXKAY I'paduKaMu U PU3MUECKUMU
BEJIMYMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH rpauKu MOTYT HpeAcTaBiaTh. K Kaxmoil
HO3MLMHU TEPBOrO CTOJOIA MOAOEpUTE COOTBETCTBYIOIIYIO IMO3UIMIO W3 BTOPOrO CTOJIOLA U
3aMuIIATEe B TAOIUIy BRIOpaHHBIE IIU(PBI 0] COOTBETCTBYIOUIMMHU OYKBaMHU.

I'PA®UKU OU3NYECKUE BEJIMYNHBI
1) npoekuus ckopocTH KamHsI Ha ocbk Oy
A) 1., Lo 2) MPOEKITHs CKOPOCTH KaMHs Ha och Ox
0 3) mpoekuus ycKopeHus KamHsl Ha ocb Oy
t 4) KMHEeTUYeCKasi SHEPIUsi KaMHs

b)

7

o]

3anuImTe B OTBET I_II/I(I)pBI, PACIIOJIOXUB UX B IIOPAAKE, COOTBETCTBYIOILICM 6YKB8,MZ

Al b

8. Bo ckonpKkO pa3 M3MEHSETCS [aBleHHE UICAbHOTO ra3a Mpu YMEHbIICHHH O00BEMa
UJICATHbHOTO Ta3a B 2 pa3a U yBEJIMYCHUH €ro aOCOTIOTHON TemmepaTypsl B 4 pa3a?

9. Uneanwvuas TemmoBas mamuHa ¢ KITJ 20 % 3a nukn paboTsl otnaet xonoawnsHuky 80 Jx.
Kakyto nonesnyto paboTty MaminmHa coBepiaeT 3a Huki? (OTBeT gaite B JKOYJIIAX. )

10. OTHOCUTENBbHAS BIIAXKHOCTh BO3AyXa B UWIMHApPE moj mopiiHeMm paBHa 50 %. Bozmyx
M30TEePMUYECKU CKajH, YMEHbIIUB €ro o0beM B 3 paza. Ha cKoIbKO NPOIEHTOB M3MEHUIIACH
BIIQXKHOCTH BO3Ayxa?

11. 3aBucuUMOCTBH TeMIiepatypbl 1 MOJIb OJHOATOMHOTO MJ€AJBLHOIO ra3a OT JaBJICHHUS MOKa3aHa
Ha pucyHKe. BpiOepute W3 TpeaIOKEHHBIX BCE YTBEPKACHHS, KOTOPbIE BEPHO OTPAKAIOT

PE3YIbTATHI 5TOI'0 SKCIICPUMCEHTA.

T i
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1) B nporecce 1-2 06béM raza yBeauuuics B 3 pasa.

2) B mpomecce 2—3 ra3 coBepiiaj MojJ0KUTEIbHYIO paboTy.

3) B npouecce 2—3 BHYTpEHHsIsSI SHEPrus ra3a yMEHbIIANACK.

4) B mpomecce 1-2 ra3 otai noj0XUTEIbHOE KOJIHMYECTBO TETUIOTHI.
5) B mpouecce 1-2 KoHIIEHTpaIUs MOJIEKYJI T'a3a HE MEHSIIACh.



12. Cocyn pa3nenéH Ha JBe paBHbIE IO 00BEMY YaCTH MOPUCTON HEMOABIKHOU IEPETOPOIKOIA.
B neBoii yactu cocyna conepxurcs 20 T HeoHa, B IpaBoil - 2 Mok renust. Ileperopoaka Moxer
IIPOIYCKaTh MOJIEKYJIBI T'€JIUs M SBISETCS HENPOHUIAEMOW Il MOJIEKYJ HeoHa. Temmeparypa
ra3oB OJIMHAKOBA U OCTAETCs MOCTOSSHHON. BriOepuTe Bce BepHbIE YTBEPKACHUS, OMUCHIBAIOIINX
COCTOSIHUE Ta30B I10CJIE€ YCTAaHOBJICHUSI PABHOBECHS B CUCTEME.

1) BHyTpeHHss SHEpTrHsl TeIHs B COCYIe MEHBIIIE, YeM BHYTPEHHsISI SHEpTrHs HEOHa.
2) KoHueHTparyst reius B JIEBOI yacTu cocy/a B 2 pa3a 00Jbllle KOHIEHTPAIlUK HEOHA.
3) B neBoii yacTu cocyaa o1ee Yuciio MOJIEKYJI Ta30B B 2 pa3a 0oJibllle, 4eM B IIPaBOM YacTu.

4) BHyTpeHHssl SHEPTUs TeNHsl B COCY€ B KOHEYHOM COCTOSIHUM MEHBIIE, YEM B Ha4aJIbHOM.

5) B KoHEUHOM COCTOSIHUU J1aBJIEHUE B JIEBOM YaCTH cOCyJia B 2 pa3a 0oJiblile, YEM B IIPaBOM.

13. JIBa HEMmoOABMKHBIX TOUYEHUHBIX 3JEKTPUYECKUX 3apsana -q U +q (q¢> 0) pacnojoxeHbl, Kak
MOKa3aHO Ha pUcyHKe. Kak HampaBieH OTHOCHUTENBHO PUCYHKa (BIpPABO, BIEBO, BBEPX, BHU3, K
HaOJro1aTeNno, OT HabIoaTeNsl) BEKTOP HANpPsHDKEHHOCTH CYMMAapHOIO 3JIEKTPUYECKOTO OIS
ATUX 3apsiioB B Touke A? OTBET 3aMUIIUTE CIOBOM (CIIOBAMM).

- +q
4, o o

14. Monynbs HanpsKEHHOCTH AJIEKTPUYECKOTO TOJII B IJIOCKOM BO3IYIIHOM KOHJEHCATOpe
eMkocThio 50 Mk® paBen 200 B/m. PaccrosiHue Mexay miacTiHaMHu KoHJeHcaTopa 2 MM. Uemy
paBeH 3apsn KoHaeHcaropa? Otset 3anumute B MKKII.

15. 3a Bpemst At=4 ¢ MarHUTHBIN MOTOK Yepe3 IUIOIIAIKY, OTPAHUYECHHYIO TPOBOJIOYHON PAMKOA,
PaBHOMEpPHO YyMEHbIIAETCS OT Hekoroporo 3HaueHus @ no Hyna. Ilpu sToM B pamke
renepupyetrca IJ1C, paBHas 6 MB. Onpenenure HayaabHbI MATHUTHBIN OTOK @ yepes pamKy.

Otgert 3anumure B MBO.

16. B wunmeanbHOM KojeOaTeIbHOM KOHTYpE MPOUCXOIAT CBOOOAHBIE AIEKTPOMArHUTHBIC
konebOanusi. B Tabnuie mokazaHo, Kak HM3MEHSUICS 3apsA] KOHJEHcaTopa B KoleOaTeabHOM

KOHTYPC C TCUCHHUCM BPCMCHHU.

t,10%¢ 0 1 2 3 4 5 6 | 7 81 9

q 10°Kn| 2 | 1,42 0 |—-1,42| =2 |—-1,42| 0 |1,42| 2 [1,42

Bribepute Bce BEpHBIX YTBEPKACHUS O TIPOIlecce, MPOUCXOISIIEM B KOHTYpE:
1) Iepuon koneGanuii pasen 4-10°° c.
2) B MomenT t = 2-107% ¢ 3HEprus KaTylIKu MaKCHMAJIbHA.
3) B MmomeHT t = 4-10—6 c sHeprus KOHIeHCAaTOpa MUHUMAJIbHA.
4) B moment t = 2-107° ¢ cuia Toka B KoHType pasHa 0.
5) Yacrora xonebanuii papua 125 kl'm.
17. Yactuna maccoll m, Hecywias 3apsij (, OBWXKETCA B OJHOPOJHOM MAarHUTHOM IIOJE C
uHAyKIMed B mo okpyxHoctu paaunycom R co ckopoctsio v. Kak usmensarcs paanyc opoUThl U
cuiia JlopeHna, AefcTByoLIas Ha YacTHILy, €CIIHM €€ CKOPOCTh YMEHBLIUTCS?

JIns Ka>k 10 BEJIMUUHBI OIPEJEIUTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUS:



A) Pannyc opOUTBI YaCTHIIBI
B) Cwuna Jlopenna, neiicTByroIas Ha 4aCTHILY

1) yBenmuuutcs
2) YMEHBIIUTCS
3) He U3MEHUTCH

3anumuTe B MONE Ui OTBETa IIOCIENOBAaTENhHOCTh HHU(]p, cooTBeTcTBYIOMMX NyHKTaM Ab. [{udpsr B
OTBCETC MOT'YT IOBTOPATLCH.

18. Snpo Gopa MOXKET 3aXBaTUTh ab(a-yacTHILy, B pPE3yJIbTaTe Yero MPOUCXOIUT SIEPHAS pe-
aKIIusI 4H§ + 1B =2 AX +Zn ¢ 00pa30BaHKMEM sjIpa XMMHYECKOTO dieMenTa X, KaKOELI 3apsi
06pa3OBaBmeroc;1 AApa V4 (B CANHULIAX JJICMCHTAPHOT'O 3ap$ma) M €r0 MaccoBoe yuciio A?

19. Obpazery paguMoOaKTUBHOIO BUCMYTa HAXOJUTCA B 3aKpbITOM cocyzae. Sapa Bucmyra

UCTIBITBIBAIOT O-pacraj] ¢ MEePHOAOM Iolypacmaja msaTh cyToK. Kakas mons (B IpoIEeHTax) OT

MCXOJIHO OOJIBIIOTO YHCHIA AP 3TOTO U30TOMNA BUCMYTa pacnaaércs 3a 15 cyTok?

20. Ha pucynke m3o0pakeHa 3aBUCHUMOCTh MAaKCUMaJbHON KWHETHYECKOW sHepruu E,

QJICKTPOHA, BBUICTAIOIICTO C IOBCPXHOCTHU METaJUINYeCKOM IJIAaCTUHKH, OT S3HCPIruun E‘b

nagarouiero Ha mjiIaCTUHKy (I)OTOHa.

E; A

0 2 Eq,,SB



[lycTh Ha MOBEPXHOCTh 3TOU IJIACTUHKU MalaeT CBET, SHEPrus GOTOHA KOTOPOro paBHa 5 3B. YcraHoBute
COOTBCTCTBUC MCKIY (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMU U UX 3HAUYCHUSIMU. K Ka)KI[OI\/'I O3 1EpPBOro CTOH6I_[a

noa0eprTe COOTBETCTBYIOIIYIO MO3UIIAIO M3 BTOPOTO CTOJIOIA.

OU3NYECKAS BEJIMUMHA 3HAYEHUE, >B
A) KHHETHYECKasl SHEPTHUsl JIEKTPOHA, BbI- 1) o
FIETAIOLIErO ¢ TOBEPXHOCTHU IIJIACTUHKH 2) 2
B) paGoTa BbIXO/a 3JIEKTPOHOB C MOBEPXHOCTHU 3) 3
MeTasula MIIACTUHKU 4) 7

3anmuiuTe B 1MoJie ISl OTBETA IIOCIIEA0BATENBHOCTE HU(P, COOTBETCTBYIONINX MyHKTaM ADB.

21. Yemy paBHa cuia TOKa B JJAMIIOUKE (CM. PUCYHOK), €CJIM MOTPEIIHOCTh NPSIMOT0 U3MEpPEHUs
CHJIBI TOKa aMIepMeTpoM Ha mpenene usmepenus 3 A paBHa Al=0,15 A, a nHa npenene
u3mepenus 0,6 A pasaa Al,=0,03 A?

o

poOeIoM WK APYTHM 3HAKOM.

22. HeobxomuMo coOpaTh AKCIEPHUMEHTAIbHYIO YCTAHOBKY, C TIOMOIIBIO KOTOPOH MOXKHO
oTpeneanTb KO3PGUIMEHT TPEHUsI CKOJIBKEHNUS MeIU 10 riacTMacce. JlJis 3TOro MIKOJbHUK B35
MEOHBIH Opycok ¢ kproukoM. Kakue 1Ba mpeaMera u3 TPHUBEASHHOTO HUXKE TNEpeyHs
00OpyIOBaHMSI ~ HEOOXOIUMO  JOMOJHHUTEIBHO  HCIOJIb30BaTh  JUIS  NPOBEACHUS  ATOTO
JKCIIepUMeHTa?

JUIL OTBETA 3alIMIIUTE TOJIBKO YHCJia, HE pa3aciisaa ux

1) mitactmaccoBast pelika

2) MEH3ypKa

3) nuHAMOMETD

4) cexyHIIOMEp

5) nepeBsiHHas peiika

23. B cxeme, n300paxEHHOM HAa pUCYHKE, UICATbHBIM BOJIBTMETP MMOKa3bIBaeT HanpshkeHue U=2
B. BHyTpeHHee cOonmpoTHBIECHHE UCTOYHHUKA Toka =1 OM, a CONpPOTUBIECHUS pe3ucTOpoB: R =2

Owm u Ry=2 Om. KakoBa 3/]C ucrounuka?
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.

24. B TOHKOH paccewBarolledl JMH3E IOJYyYeHO YMEHBUIEHHOE B 4 pas3a H300pakeHHe
npeaMera. Onpenenure MOAYJdb (OKYCHOIO pACCTOSIHUS JIMH3BI, €ClId H300paKeHue
mpeaMeTa HaXOAUTCS Ha paccTossHuU f = 9 ¢M OT JIMH3BL.

25. CHapsin Maccoit 2 Kr, JeTsmmid co ckopocTbio 100 M/c, pa3peiBaeTCs Ha JBa OCKOJIKA.
OauH U3 OCKOJKOB JIETUT MoA yrioM 90° K nmepBoHaYabHOMY HAIIPAaBJIEHUIO, a BTOPOW — IO/ YTIIOM
60°. KakoBa Macca BTOpOTr0 OCKOJIKa, €CIIH ero cKopocTh paBHa 400 m/c

26. MarepuanpHas TOYKa, JBUTAsICh B OJTHOM HAalpPABJICHUH, 34 BpeMs t yBEIMYHIIA CKOPOCTh

B 3 pasa, npoiias myts 20 M. Halinure Bpems t, €ClIM YCKOPEHHE TOUKH PAaBHO 5 M/C2.

27. OauH MOJIb OJHOATOMHOTO MACATBHOTO Ia3a MePEeXoUT U3 COCTOSIHUSA | B cOCTOAHME 3 B

COOTBETCTBUU C rpadukoM 3aBHCUMOCTH ero o0béma V ot temmepatypsl T (Tp = 100 K). Ha

ydacTke 2 — 3 k razy noaBoasT 2,5 kJ termorel. Halimure oTHOIIEHHE pabOThI ra3a Aj,; KO

BCEMY KOJIMYECTBY MOJIBEICHHOM K ra3zy TeIioThl Q3.
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@DOTOKATO/I, MOKPHITHIN KaNbIIMEM, OCBEIIAETCS CBETOM C ATUHOU BOJIHEI 225 HM. PaboTa
BBIXO/IA DJIEKTPOHOB U3 KAJIBIIHS 4.42-10°1 Jx. BeutereBiime u3 Katoja 3J1€KTPOHbI NONagarT B
OJHOPOJHOE MarHUTHOE I10JI€ MEPIECHANKYIAPHO JIMHUAM UHAYKLIUH 3TOrO MOJIA U IBUXKYTCS 10
OKPY>KHOCTSIM C MaKCUMaJIbHBIM paguycoM 5 MM. KakoB Mo1ysib HHAYKIIMM MAarHUTHOTO OIS ?
OtBert BbIpa3uth B MTI1 U OKPYTIUTH 10 AECATHIX.



