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Ilnanupyemoie pe3yiomamol 00yuenus:

Yyamuecs 102KHBI 3HATDH

-OCHOBHBIE (PM3HUECKHE SBIICHUS, TTPOIIECCHI, ITOHATHS 1 3aKOHBI (PU3HKH,
TPaHUIBI TPUMEHUMOCTH OCHOBHBIX (DH3MUECKUX MOJICIICH;

-OCHOBHBIC (PM3UYECKHE BETMYUHBI U KOHCTAHTBI, KX OIPEIICIICHUS U ¢IU-
HHUIIB U3MEPEHUS;

-METOJTBI perieHUsT HU3MIECKIX 3a]1a1

JonxkHBI yMeTh

-pemrath (U3MYECKUE 3a/1a4¥ Pa3IMYHBIX YPOBHEH CIIO)KHOCTU, IOHUMATh
(hM3UIeCcKui CMBICT MOJIETICH, TIOHATHH, BEIMINH;

-00BACHATH (DU3UYECKUE SBICHUS, pa3INIaTh BIMSHUC Pa3THIHBIX (ak-
TOPOB HA MTPOTCKAHUE SBJIICHUH, TPOSBIICHHUS SBJICHUH B MIPUPOJIC WIN UX

HCTIOb30BAaHUE B TEXHUYECKUX YCTPONCTBAX U TIOBCETHEBHOM KH3HH;
-IPUMEHSATH 3aKOHBI (DM3HUKHU JUTS aHAJIN3a MPOIIECCOB Ha KAYeCTBEHHOM
YPOBHE; IPUMEHATH 3aKOHBI (DMU3UKH TS aHAIKM3a IIPOIIECCOB Ha pacyer-
HOM YPOBHE;
-aHAJIM3UPOBATH YCIOBHUS MTPOBEICHHUS U PE3YIIbTAThI SKCIICPHMEHTAIIb-
HBIX UCCIICIOBAaHUIT;

-aHaJIM3UPOBATh CBEIICHUS, MOJIy4aeMble U3 Irpa)uKoB, Ta0IHUII, cXeM, (o-
torpaduii, ¥ MPOBOIUTH, UCITOIB3YS UX, PACUETHI
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1-8 Mooy 1 32
MexaHU4eCcKOe IBHKECHUE.
PaBHOMepHOE  mpAMOIH-
1 HEHHOe IBWKEHUE, PaBHO- 4 2 2 0,5
YCKOPEHHOE TIPSIMOIUHEH-
HOE JIBIDKEHHE
CBoOomHoe maneHue. Pas-
2 HOMEpHOE JBIKEHHUE 10 4 2 2 0,25
OKPY)KHOCTH
3akoHsl HpIOTOHA, 3aKOH
3 BCEMHUPHOTO  TATOTEHUS, 4 2 2 0,25
3aKkoH ['yka, cuiia TpeHust
3akoHsl HpIOTOHA, 3aKOH
4 BCEMHUPHOTO  TATCOTEHUSI, 4 2 2 0,25
3aKoH I'yka, cuiia TpeHust
5 Cratuka TBEPIOTO Tea. 4 5 2 025
[IpocThie MeXaHU3MBI '
CraTuka >KHOKOCTEH W ra-
6 30B. MexaHn4yeckue KoJle- 4 2 2 0,5
0OaHUs ¥ BOJIHBI
7 ITpoBepka 3HaHuUM 4 4 I;(;H(STOPT (;H;??ﬂ
Pazbop koHTpoONBHOI pa-
8 00t1el Ne 1. Pemenue 3agau 4 4
¥ TECTOBBIX 3aJaHMI




9-16

Mooyns 2

32

3aKkOH COXpaHCHUS WM-
MyJibCa, KUHETHYECKas U
MMOTCHIUAIBHBIC JHEPTHH,
paboTa ¥ MOIIHOCTE CHIIHI,
3aKOH COXpaHEHHS MeXa-
HUYECKOW YHEPTUU

0,5

10

3aKkOH COXpaHCHUS WM-
MyJabca, KUHETHYeCKas W
MOTEHIMANbHBIC SHEPTHUH,
paboTa ¥ MOITHOCTh CHJIBI,
3aKOH COXpaHEHHS MeXa-
HUYECKOW DHEPrUH

0,5

11

MornekynapHas — Qu3MKa:
OCHOBHOE ypaBHEHHUE
MKT, ypaBHenue Menne-
neeBa-KnamnelpopHa, u30-
TIPOIIECCHI

0,5

12

TepMonvHaMuKa: Haeab-
HbII  ra3, BHYTPEHHS
sHeprus, paboTa B TepMO-
OUHAMHKE, TEPBBIA U BTO-
POl 3aKOH TEPMOJUHAMU-
KU, TCIIJIOBBIC MAIlIMHBI

0,5

13

TepMonvHaMuKa: Haealb-
HbII  ra3, BHYTPEHHS
3Heprus, paboTa B TepMO-
IMHAMHUKE, TIEPBBIA U BTO-
poli 3aKOH TEepPMOAWHAMH-
KH, TETJIOBBIE MAIlIWHBI

0,5

14

®dazoBbie mnepexoanl. Ha-
CBIILICHHBII BOJISHOU Nap

0,5

15

ITpoBepka 3HaHui

KonTponbHas
pabota Ne 2

16

Pa3bop koHTponBHOU pa-
601b1 Ne 2. Pemenue 3anau
U TECTOBBIX 3aJlaHUH

17-24

Mooyns 3

32

17

OneKTpoANHAMUKA. OJeK-
TPUUECKUN 3apsfl. 3aKoH
Kynona. HanpsxénHocTs
JNEKTPUIECKOTO TOJIS.
IToreHnman 3MeKTpUYECKO-
'O TIOJIAL.

[IpoBonHMKH

B QJIEKTPUIECKOM TIOJIE.
JuznexTpuku

B WIEKTPUYECKOM HOJIE.

0,25

18

KonpneHcaropbl, aHeprus
OIl, TOCTOSAHHBIA DJIEK-
TPUYECKUNA TOK, 3aKOHBI
Oma, mociIenoBaTeNbHOE U
napajieIbHOEe COCAUHECHHE
MPOBOJIHUKOB, paboTa U
MOIIIHOCTh  TOKa, 3aKOH
Jxoyna — Jlenua

0,25



https://mathus.ru/phys/charge.pdf
https://mathus.ru/phys/charge.pdf
https://mathus.ru/phys/kulon.pdf
https://mathus.ru/phys/kulon.pdf
https://mathus.ru/phys/efield.pdf
https://mathus.ru/phys/efield.pdf
https://mathus.ru/phys/potential.pdf
https://mathus.ru/phys/potential.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

19

MarautHoe TOJ€, CHIIBL,
MIOTOK BEKTOpa MarHUTHON
WHAYKLOHAW, 3aKOH DIeK-
TPOMarHUTHON HHIYKIHA
®dapazest, UHIYKTUBHOCTD,
SHEPrUsl MarHATHOTO MOJIA
KaTyIIKH C TOKOM, KoJieba-
TEJIbHBII KOHTYP

0,25

20

I'eomeTpuyeckass oOmNTHKA.
Tonkne mua3BI. UHTEpDE-
peHIs, TU(paKIKs CBEeTa

0,25

21

KganToBas ¢usmka: ¢oTto-
HBI, GOTOAPPEKT, KopImyc-
KYJSIpHO-BOJIHOBOM  Jya-
JIM3M, JIUHEHWYAThIC CIICK-
Tphl, aToM bopa

0,5

22

®u3uka aToMa U sapa.
Crpoenue sinpa, 1eext
MAacCCHI SiIpa, YHEPTHUSl CBSI-
3U. PalnoakTUBHOCTS,
sIIEPHBIE PEaKLUU

0,5

23

IIpoBepka 3HaHMi

KountponbHas
pabora Ne 3

24

Pa30op xoHTposBHOU pa-
0otel Ne 3. Pemenue 3agau
M TECTOBBIX 3aJaHUIl

25-34

Mooyns 4

40

25

IToBTOpEHUE. Pemenue
33JJaHUl BBICOKOTO H TIO-
BBIIIEHHOTO YPOBHS C pa3-
BEPHYTBIM OTBETOM

0,5

26

IToBTOpEHUE. Pemenue
3aJJaHUU BBICOKOTO M IIO-
BBILIEHHOTO YPOBHS C pas-
BEPHYTHIM OTBETOM

27

IToBTOpEHHE. Pemenue
TECTOBBIX 3a/laHUI

0,5

28

ITpoBepka 3HaHuUM

0,5

KontpoibHas
pabota Ne 4

29

Pazbop koHTpONBHOI pa-
6011 Ne 4.

IToBTOpEHHUE. Pewenne
TECTOBBIX 3aJJaHUM

0,5

30

[ToBTOpEnue. Pemenne
TECTOBBIX 3aJaHUMN

0,5

31

IToBTOpEHHUE. Pewenne
TECTOBBIX 3aJaHUMN

0,5

32

[ToBTOpEnue. Pemenne
TECTOBBIX 3aJaHUN

33

IToBTOpEHUE. Pemenue
TECTOBBIX 3a/IaHUN

34

IToBTOpEHUE. Pemenue
TECTOBBIX 3aJaHUN

HUtoroserii TecT




Hroro, aK.uac. | 150 | 41 | 95 | 14 |

Yueono-memoouuecrkoe u ungpopmayuonnoe obecneuenue

Cnucox UCTonb3yeMol JTUTepaTyphl

1.  Kouxkun [O.I1., CaBuenko FO.M. CoopHuk 3amay no usuke: YueOHOE mocodone-MarHuToropek:
MI'TY um. I'.'1.Hocosa, 2008.-109 c.

2. Coopnuk 3anau no ¢usmuke: 10-11 kmacesl / ABT. —cocT. E. I'. MockoBkuna, B.A. Boikos. M.:
BAKO, 2017. — 312 c.

3. Kacarkuna, U. JI. ®usuka. [lonpoOHbie 0TBeTHI Ha 3amanus EI'D u peleHue TUIOBBIX 3a]1ay:
10-11 knaccer: yue6Hoe mocodue / WM. JI. Kacarkuna. — PoctoB-Ha-/lony : @enuke, 2013. — 509 ¢c. —
ISBN 978-5-222-20883-0. — TekcT : anekTpoHHBIN // JIaHb : 3IeKTpOHHO-OMONMOTEYHas cucTeMa. —
URL.: https://e.lanbook.com/book/70301 (mara obparenus: 21.09.2021). — Pexxum goctyna: uis aBTo-
pU3. IIOJIB30BATEIIEH.

4. EI'D. @wusuka: THIOBbIE DJK3aMEHAIMOHHbIe BapuaHThl: 30 BapuanToB/ TOX pem.
M.1O . JlemunoBoii. — M: U3znarensctBo «HarumonansHoe o0pazoBanue», 2023. — 400 c.

5. EI'D. ®wusuka: THUNOBBIC OJK3aMEHAIMOHHbIC BapuaHTel: 30 BapwaHToB/ TOX pem.
M.1O . JlemunoBoii. — M: U3znarensctBo «HarmonansHoe o0pazoBanue», 2024. — 336 c.

6. EI'D 2024. ®usuka. 45 BapuaHToB. THUNOBEIE 3K3aMEHAIIMOHHBIE BAPUAHTHI OT pa3paboTINKOB
EI'D/ E.B.JIykamesa, H.H. Yuctsaxkosa. — M : M3natenscTBo «IK3aMeny, 2022. — 494 c.

7. EI'D 2022. ®uznka: 30 TpeHHPOBOYHBIX BapPHAHTOB YK3aMEHAIMOHHBIX pa0oT AJIS OIr0-
TOBKH K €IMHOMY rocyaapctBeHHomy 3k3ameny / H.C.Ilypemesa, E.A. PatOuns. — M : M3natenscTBo
ACT 2022. — 352 c.

OTKpBbITBIE 00pa30BaTEIbHBIE PECYPCHI:

O0paszoBaTenbHbIN MOpTAaN JIsS MOJArOTOBKY K dk3aMeHaM — https://phys-ege.sdamgia.ru/

OTkpeiThiii 0ank 3ananuit EI'D — https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

Ol(eHollele u memoouueckue mamepuaiivl

Konumponsnan paboma Nl

1. ITocne ynapa xiromko# mai6a maccoit 0,15 Kr cKoJb3uT mo JeasHo# miomnaake. E€ ckopocTs
IIPU 3TOM MEHSETCS B COOTBETCTBUM C ypaBHeHueM V = 20 — 3t.
Yemy paBeH K03 PUIIMEHT TpeHus maiiosl o nea’?

2. Crpena nymeHa BepTUKaIBHO BBepX. IIpoeknus ee ckopoctu Ha
BEPTUKAJIbHOE HAIIPABICHUE MEHSETCS CO BPEMEHEM COIJIACHO Ipa-
¢uky Ha pucyHke. B kakolf MOMEHT BpeMeHH CTpesia JOCTUTJIA MaK-
CUMaJIbHOM BBICOTBI? YeMy paBHa MakcUMalbHas BbIcOTa? .30

3. 3aBUCUMOCTh KOOPJAMHATHI OT BPEMEHH JUIsI HEKOTOPOTO Teja ONMUCHIBAETCS YPABHEHUEM X =
em x = 8t — t? , rie Bce BenuuuHBI BhIpaskeHsl B CH. B kakoif MOMEHT BpeMeHH CKOPOCTh Teja
paBHa HyJIO?


https://e.lanbook.com/book/70301%20(дата%20обращения:%2021.09.2021
https://phys-ege.sdamgia.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

4. Teno maccoii 1 kr, OpolIeHHOE BEPTUKAIHLHO BBEPX OT MOBEPXHOCTH 3€MJIM, TOCTHUIJIO MaK-
cuManbHOM BBICOTHI 20 M. C KakoW MO MOJIYJIIO CKOPOCTHIO JBUTAIOCh Teno Ha BbicoTe 10 m?
ConpoTUBJICHHEM BO3lyXa IPEHEOPEYb.

5. K npyxnHe HKOJBHOrO IMHAMOMETpA JUIMHOM 5 CM IOJBEIIEH I'Py3 Mac-
coii 0,1 xr. [Ipu aTOM npyxuHa yuyimHWIACH Ha 2,5 cM. Kakum Oynet yanu-
HEHUE MPYKUHBI IIpU 100aBJIE€HUY ellie ABYX rpy3os 1o 0,1 kr?

6. I'py3uk maccoit 0,1 Kr mpuBsi3aH K HATH IJMHOW 1 M U Bpalllaercs B ro- .-~ ; T
PU3OHTAJIBHOM IIOCKOCTH MO OKPYKHOCTU paaunycoMm 0,2 M. MOMEHT cuJb --
TSKECTH OTHOCUTENIBHO TOYKH T0JIBECa paBEeH

7. Bo ckonbko pa3 cuiia nputsikeHust 3emian K ConHIly Ooubliie CHITBI TPUTSKEHUsT MepKypus K
Conaiy? Macca Mepkypus coctaBisier 118 macchr 3emin, a pacrosioxkeH oH B 2,5 pasa Omke
Kk ConHily, uem 3emis.

8. CpenHsst IIOTHOCTH MaHeThl [Intok paBHa cpenneit miotHocTy 3emid, a paauyc [lmroka B
nBa pasa Oouble paauyca 3emiin. Bo ckonbko pa3 mepBas kocMudeckas ckopocTh miis [lmoka
Oouplire, yeM 11 3eMiIn?

9. JIBe miecTepHH, CUCIUICHHBIC APYT C JAPYIOM, BPAIIAIOTCS BOKPYT He-
HOJBMKHBIX OCeH (cM. puCYHOK). Bombinas mectepHst paguycom 10 cm
nemaet 20 o6opotoB 3a 10 ¢, a yacToTa oOpamieHus MEHbBIIICH MICCTEPHH

paBHa 5 ¢ '. KakoB paauyc MeHsIueii mectepun? OTBET YKaXHTE B CaH-
TUMETpAX.

10. B mmpoxkyto U-o0pa3Hyto TpyOKy, pacroIOKEHHYIO BEPTHKATb-
HO, HAJIUTHI KUJKOCTH IUIOTHOCTBIO pl U p2 (cMm. pucyHok). Ha pu- -
cyuke b=5c¢cm, h =19 cm, H=25cm. OrtHoLIEHHE [IJIOTHO-
creir pl/p2 paBHo.... H

11. ABTOMOOUIH COBepIIaeT MOBOPOT HA TOPU3OHTAIBHOM TOpore

0 Jyre OKPYKHOCTH. KakoB MUHHMMAJBHBIA Paguyc OKPYKHOCTH
TPAeKTOPUHU aBTOMOOUIIS TIPH €ro ckopocTu 18 M/c mpu koddpduiueHTe TpeHus: aBTOMOOMIBHBIX
muH o gopory 0,47

v, Mc
12. JIBa MaJIeHbKMX IIapUKa MaccOi M KaXAbli HAXOIATCS
Ha PacCTOSIHUM I IpYr OT ApPyra M IPUTATHBAKOTCA C CHU-
noi F. KakoBa cuia rpaBUTallMOHHOTO MPUTSDKEHUS ABYX
JIpYruX MIApUKOB, €CIIM Macca KaXaoro m3 Hux 12m, a
paccTosiHUE MEXIY UX LIeHTpaMu 217

13. Teno aBwxkercs mo ocu X. [lo rpadguky 3aBUCHUMOCTH MPOEKITUU CKOPOCTH Tena Vy OT BpeMe-
HU t yCTaHOBHTE, KaKOW MyTh MPOILIO TeJIo 3a BpeMs oT 11 =0 mo t, =4 C.



14. B mxoapHOM OIbITE OpPYCOK, JI€KaIIUi Ha TOPU30HTAILHOM JAMCKE, BPAIlaeTCsl BMECTE C HUM
C HEKOTOPOHM YIVIOBOM CKOpPOCTBIO. B Xoze omblTa nepuoj BpalleHus aucka ysenuuwiu. [Ipu
9TOM NOJIOKEHHE OpYyCKa Ha TUCKE OCTAIOCh NPeXHUM. Kak M3MEHWINCH IPH 3TOM CIEYIOLIHe
TPU BEJIMYMHBL: YTIIOBass CKOPOCTh TUCKA, IIEHTPOCTPEMHUTEIBHOE YCKOpPEHUE OpycKa, cuia HOp-
MaJIbHOTO JaBjieHHs Opycka Ha oropy?
JUis K101 BeTMUMHBI OIIPEIETUTE COOTBETCTBYIOIUI XapaKTep N3MEHEHMUSL:

1) yBenunumiiachk

2) yMEHbIIUJIach

3) He u3MeHuIach
3anumure B TaOaUIy BEIOpaHHbIE HUQPHI 1T Kaxa0i pusnueckoi BennunHbl. L{udpsl B oTBeTE
MOTYT ITOBTOPSATHCS.

VYTnoBas CKOpOCTh AUCKA LleaTpocTpemuTensHoe ycKo- | Cuila HOpMaIBHOTO JIABJICHUS
penHue Opycka Opycka Ha onopy

15. Iomplii KOHYC € YIJIOM HpU BEPIIMHE 20 BPALIAETCS C YIJIOBOW CKOPOCTBHIO (0 BOKPYT BEPTHU-
KaJbHON OCH, COBMAJAOIIEH C ero ocblo cuMMeTpuu. Bepumna koHyca oOpaiieHa BBepx. Ha
BHEITHEH MMOBEPXHOCTH KOHYCAa HAXOJUTCS HEOOMbIAas maiida, KodhGUIMEHT TpEeHUsI KOTOPOM O
IOBEPXHOCTh KOHYca paBeH . [Ipu kakoM MakcuMallbHOM paccTosHUM L OT BepiiuHbl maiiba
OyJeT Heno/BM)KHAa OTHOCUTENBbHO KoHyca? Crenaiite cxemaruye- X M
CKUHM PUCYHOK C YKa3aHHEM CHJI, JEHCTBYIOIUX Ha Maii0y. 30
20 A
16. Ha pucyHke npuBeneHbl TpaQUKd 3aBUCUMOCTH KOODPIUHATHI 10
OT BpPEMEHHU JUIs IBYX Tell: A U B, nBmxymuxcs no npsMoii, Ba1ojib - "\ES
KOTOpol W HampaBineHa ocb Ox.  BeiOepute  BepHOe(-bIe) 0 ;R RPNl f
yTBepiKIeHne(-51) O XapaKTepe ABUKEHHUS TEJ. -10
A. lHTepBan MeXay MOMEHTAMH IPOXOXKICHMS TelnoM B Hawama —20
KOOpJIMHAT COCTAaBIISET 6 C.
b. B TOT MOMEHT, Koraa Teino B ocTaHOBHMIIOCH, PAacCTOSIHME OT xu
HETo 10 Telra A cocTaBisiio 15 M. 5

M
v
=
s
L+

17. MaTtepuasibHasi TOUKa IBHXKETCS MPSAMOJIUHENHO C MOCTOSIHHBIM
yckopeHueM. ['paduk 3aBUCUMOCTH €€ KOOPIMHATHI X OT BpeMe-
HU t 1300pak€H Ha pucyHKe. BpiOepure BepHOE YTBEpKACHHE O 12 3 4 te
MPOEKIUAX €€ CKOPOCTH Lx U YCKOPEHUS dx B MOMEHT BpeMe-
HU t=2 c!

1) v>0, a>0;
2) vx>0, ax<0;
3) v <0, a>0;
4) vy X<0, ax<0

18. Ha moBepXHOCTH BOJBI IJIABAET ACPEBIHHBIN OPYCOK, YACTHYHO MOTPYKEHHBINA B )KUJIKOCTb.
Kax u3mensrcs cuna Apxumena, nelcTByromas Ha OpycoK, U TIIyOrHa OTpy>KeHHs Opycka, ec-
7M1 OH OyJeT I1aBaTh B MOJCOMHEYHOM Macie? [l Kaxa0i BEeTUYUHBI OMPEIEITUTe COOTBETCT-
BYIOIIMI XapaKTep U3MECHECHUS:

1) yBenuuurcs; 2) yMEeHbIIUTCS; 3) HE U3MEHUTCS




=V
19. Ha BepTukanbHOM OCH YKpeIUIEHA TjajKas TOpU30HTaJbHAas 1
o - - == - -
IITaHra, o KOTOpou MOT'YT IEPEMEIIATHC ABa I'py3a MacCaMH mj = ™, I n,
200 r 1 my = 300 r, cBI3aHHBIC HEPACTSHKUMOW HEBECOMOUN HHUTBHIO M

mmHon | =20 cMm.

Hurtb 3akpenmim Ha OCH Tak, YTO TPY3bl PACIIOIATAIOTCS [0 Pa3HbIE CTOPOHBI OT OCHU M HATSIKE-
HUE HUTHU ¢ 00EHX CTOPOH OT OCHU IMPH BPALICHUH IITAHTU OAMHAKOBO (CM. puCyHOK). Onpenenu-

T€ MOAYJb CHJIBI HATSOHKEHUS T HUTHU, COCTUHSIONICH TPy3bl, IPU BPAIICHUH IITAHTH C YaCTOTOU
600 00/MuH.

20. Ilapuk, OpOILICHHBII TOPU3OHTAIBHO C BBICOTHI H ¢ HavabHOM CKO- Lty
POCTBIO Vo, 3@ BpeMs 1oJiéTta t mposeres1 B rOpu30HTaIbHOM HalpaBIeHUU O -
paccrosinue L (cM. pucyHok). UTo mpou3oia€r ¢ BpeMeHeM MojiéTa U ™,
JAJIbHOCTBIO TOJIETA LIApUKA, €CJIM Ha 3TOM e yCTaHOBKE IpU TOH Xke Y

(V) [}
HavyaJpbHOM cKopocTu yBenuuuTh BbicoTy H? CompotuBienuem Bo3ayxa H '
peHeOpeyb. v

!

Bpems nonéra JlanbHOCTH MonéTa MT-J
HIapuKa IapuKa

21. Teno, cBOOOAHO TMaaarOIIEe C HEKOTOPOUH BBICOTHI, IEPBBIM YYACTOK IyTH MPOXOIUT 3a Bpe-
Ms T =1 ¢, a Tako# ke mocienHui - 3a Bpems “2t. Haliaure moixHoe BpeMs majeHus T, eclii Ha-
YajpHasi CKOPOCTh TeJla paBHA HYIIIO.

22. Teno maccoii 1 xr, OpollieHHOE ¢ YPOBHS 3€MJIM BEpPTUKAILHO BBEPX, ymano oopatHo. [lepes
yIapoM O 3eMJIt0 OHO uMeNo kKuHeTudeckyro 3Hepruto 200 k. C kakoil CKOPOCTHIO TEJNO OBLIO
Opomeno BBepx? (OTBeT naiiTe B MeTpax B ceKyHy.) COMpOTUBICHHEM BO3/lyXa MPeHeOpeyb.

Konmponvnaa paboma Ne2

1. B Gannone Haxoautes rasz npu temmeparype 15 °C. Bo CKkoJIbKO pa3 yMEHBIIUTCS JaBlieHUE
raza, eciu 40% ero BwIIET U3 0aJUIOHA, a TEMIIEpaTypa Mpu 3TOM MOHU3UTCs Ha §°C?

2. B BepTHKaIbHOM COCyJ€ € TJaJIKUMU CTEHKAaMH 10/ MaCCUBHBIM MOJBH)KHBIM MOPIIHEM Ha-
XOIUTCSA OJTHOATOMHBIA MACANbHBIN ra3 Maccoid m npu temneparype T. Maccy raza yMeHbIIMIN
B 2 pa3a, a TeMIepaTypy yBeIMuwId B 3 pasza. BeiGepute U3 MpeaiokeHHOro epeyHs ABa yT-
BEPIKJIEHUS, KOTOPbIE COOTBETCTBYIOT pe3yJIbTaTaM 3TOr0 Mpoliecca, U YKaXKUTe UX HOMepa.

1) KonnuecTBo BelecTBa raza B COCyJi€ yBEIUUMIIOCh B 1,5 pasa.

2) aBneHue ra3a B COCYyJie OCTAIOCh HEU3MEHHBIM.

3) O0BEM rasza B 3TOM Npoliecce yMEHbIIIICS B 3 pasa.

4) BuyTpeHHsisl sHeprus ra3a yBeiauuuiach B 1,5 pa3a o CpaBHEHHIO C TEPBOHAYAIbHOM.

5) [InoTHOCTH ra3a B coCyJie OCTaIaCh HEM3MEHHOM.

3. B BepTUKaIbHOM 3aKpbITOM LWJIMHIPE HAXOAWUTCS MOABUKHBIN MOPILIEHB, 10 00€ CTOPOHBI
KOTOPOT'0 HaXOJIUTCS 10 OHOMY MoJto renus. [Ipu paBHoBecuu npu temneparype 320 K o6bem
renus HaJ MopITHeM B 4 pasza Oombliie oObeMa o nopirHeM. [Tpu kakoif abcoroTHOM Temmepa-
Type OTHOIIEHHE 0OBEMOB CTAaHET PaBHBIM TpeM?

4. JIBa MOJIsl U€aIbHOTO ra3a HaXOIWINCh B OalIOHe, Tie UMEeTCsl KilanaH, BhITYCKAIOUIUil ra3
TpY JaBJICHUH BHYTpH GaiutoHa 6onee 1,5-10° IMa. ITpu temmeparype 300 K naBienue B Gamione



ObUIO paBHO 1,0-10° TTa . 3aTem ra3 Harpenu o temmnepatypsl 600 K. Ckonbko raza mpu 3Tom
BBITIUIO U3 OayutoHa? OTBET MPUBEIUTE B MOJISIX, OKPYTIIUTE JI0 JECATHIX.

5.B cocyne, 00beM KOTOPOTO MOXKHO M3MEHSITh, HAXOIUTCS UAeanbHbINA ra3. Kak u3MeHsTcs nmpu
aanabaTHYeCKOM YBEIMYCHUH 00beMa COCyJa CISAYIOIIME TPH BEIWYUHBI: TeMIlepaTypa Tasa,
€ro JaBJCHHUE, KOHIICHTpalUs MOJeKyn raza? J{ius Kaxjaoil BEMYUHBI OMpPEACIUTEe COOTBETCT-
BYIOIIIUN XapaKTep H3MEHCHHUS:

1) yBenuuures;

2) YMEHBIIIUTCS,

3) HE U3MEHUTCA.

6. MneanbHbBIN OJHOATOMHBIN ra3 MEJICHHO MEPEBOIAT U3 COCTOSHUS 1 B cocTrosinue 2. U3Bect-
HO, 9TO B Tiporiecce 1—2 nmaBieHHe ra3za U3MEHSUIOCh IPSIMO TIPOMOPIIMOHATFHO €ro 00beMy, a
BHYTPCHHSISI SHEpPIrUs raza B 3TOM Iporiecce yBenuumiachk Ha 6 JIk. Kakyrwo paboty coepmmi
ra3 B 3TOM mpoiecce?

7. B upeanpHOI TEIIOBOW MalllMHE TEMIEpaTypa XOIOAWIbHUKA OTInYaercs B 1,5 pa3a oT TeM-
nepatypsl HarpeBarena. Hag paGodyum TeaoM MalIuHbI COBEpPIIAETCS OJUH IUKI. Yemy paBHO
OTHOIICHHE MOJYJI KOJIMYECTBA TEIJIOTHI, OTJIAHHOTO pabOYUM TEJIOM, K COBEpPIIEHHON Malllu-
HOU pabore?

8. OI1H MOJIb OJTHOATOMHOTO HJICATFHOTO Ta3a MEePEBOIAT U3 COCTOSHUSA 1 B COCTOSTHUE 2 TaKUM
00pa3zoM, 4TO B XOJI€ MPOIEcca JIaBJICHUE ra3a BO3PACTAET MPSIMO MPOMOPLUUOHATIBHO €ro 00bE-
My. B pe3ynbTare mioTHOCTh ra3a yMeHblaetcs B 2 pasa. ['a3 B xoze mpoiiecca moiydaeT KOJH-
yectBo TernoThl 20 k/[x. KakoBa remneparypa rasa B cocrosiaum 1?

9. OnuH MOJb aproHa, Haxo ke B unHape npu temmneparype 600 K u naBnennn 4-10° Tla
pacImpsieTcs] ¥ OJJHOBPEMEHHO OXJIAKIACTCS TaK, YTO €ro JIABJICHHUE MPU PACIIUPSHUH 0OPATHO
MPOIMOPLUOHANILHO KBajpaTty o0béma. KoHeuHoe naBieHue rasa 1,0~105 I[Ta Kakyro paboty co-
BEPILUJI a3 MPU PACHIMPEHUH, €CITH OH OTIJT XOJIOAMIBHUKY KOJIMYeCTBO TEIUIoThl 1300 JIx?
10. O6BéM cocyna ¢ uaeanbHbIM Ta30M YMEHBIIUIN BIBOE, BBHITYCTUB MOJOBHHY Ta3a U MOJ-
JIep>KUBasi TEMIIEpaTypy raza B COCyle MOCTOSsHHOW. Kak M3MEHWIINCh B pe3yJbTaTe 3TOro J1aB-
JIEHUE Ta3a B COCY/IE, €r0 IUIOTHOCTh U BHYTPEHHSIS YHEPrus?

Jnst KaXq0i BEIMUMHBI ONPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHHUS:

1) yBemuumiIach
2) yMEHBLIMIACH
3) He U3MEHHIIACh

3anuiuTe B TabnMIly BeIOpaHHbIE UGB 1715 Kaxka0i ¢puznyeckoil BenuuuHbl. Lludpsl B oTBETE
MOTYT ITOBTOPSATHCS.

JlaBnenue [InoTHOCTH BuyTtpeHnHss sHeprus

11. OTHOCHTENBHAS BIAXKHOCTH BO3JyXa B COCYZE, 3aKpbITOM mopiiHeM, paBHa 30 %. Kakosa
OyIeT OTHOCUTEIbHAs BIAXKHOCTb, €CJIM MepeMellleHneM MOpIIHSI 00bEM cocylla IPU HEU3MEH-
HOW TeMneparype yMeHbIINTh B 3 pa3za? (OTBET JaTh B IPOLICHTAX.)

12. neanbHbld Ta3 B KOJWYECTBE 5 MOJb CHadalla OXJIAJWIM M30XOPUYECKH, YMEHBIIHUB €T0
temneparypy oT 400 K no 100 K, a 3arem Harpenu m3o0apudecku O Ha4yaJIbHOM TeMIeparyp.
Kakok cymmapHOe KOJIMYeCTBO TEIJIOTHI I'a3 OTAAJ U MOJIYYHII IPU 3TUX Iporeccax?

13. MneanbHbIi 0IHOATOMHBIN Ta3, HAXOJAIIMKCS NPH Temreparype T, Harpelu 10 TeMmIepary-
pei 2 T, cooOuuB emy komudecTBO TertoTel 10 JIk. B pesynerare ra3 coBepuui padorty 5 J[x.
Kakoe KoamuecTBO TEIIOTH! OTAACT I'a3, €CIU €0 MOCIE 3TOr0 U30XOPHUUECKH OXJIAIUTh 10 TEM-
neparypsl 1,5 T. OtBer npuBeaute B J[’K, OKpyrjIuTe A0 NECITHIX.



Konmponvnasa paboma Ne3

1. B BepummHax KBaJpara 3aKpEIUIEHbI IOJOKUTEJIbHBIE TOYEUHbIE
3apsi/ibl — TaK, Kak MOKa3aHo Ha pucyHke. Kak HampaBieH OTHOCUTEIbHO
pHcyHKa (BIpaBo, BJ€BO, BBEPX, BHU3, K HA0JIIOJATENI0, OT Ha0I0aTe-
Js1) BEKTOp  HANpsDKEHHOCTH  DJIEKTPUYECKOIO  IOJs B LIE€H-
tpe O kBagpara? OTBET 3aMUIINTE CIOBOM (CIOBaMH).

2. Mexay IByMsl TOUEYHBIMM 3apSDKEHHBIMU TEJIaMU CHJIA DIEKTPU- b oo ‘4
yeckoro Bzaumosencteus pasHa 20 MH. Ecnu 3apsa ogHoro tena yBenu-

YUTh B 4 pasza, a 3apsja APYroro Tejaa yMEHBUIUTh B 5 pa3 U pacCTOSIHME MEXKAY TelaMU YMEHb-
IUTH B 2 pa3a, TO KakoBa OyzeT cuiia B3aumozeicTBus mexay teinamu? (OtBet naiite B MH.)

3. /IBa OIMHAKOBBIX MAJICHbKUX OTPULATEIBHO 3apSHKEHHBIX METAJUIMYECKHUX LIapHUKa Haxo-
JTCSL B BaKyyM€ Ha JI0OCTaTOYHO OOJIBILIOM PACCTOSIHUM APYT OT Apyra. Moaymib CUibl UX KyJo-
HOBCKOI'O B3auMo/ieiicTBus paBeH F1. Moaynu 3apsa0B MIapuKoB OTiIM4atoTcs B 5 pa3. Eciau atu
IIAPUKU [IPUBECTH B COIPUKOCHOBEHUE, a 3aTEM PACIOJIOKUTh Ha MPEKHEM PACCTOSHUU APYT OT
Jpyra, TO MOAYJb CHJIbI MX KYJOHOBCKOI'O B3aMMOJIEHCTBUSA cTaHET paBHBIM Fz. Ompenenute
otHoueHue F, k F.

4. Kongencarop snexkrpoeMkocTsio 0,5 @ 6bu1 3apsbken a0 Hanpsikenus 4 B. 3arem k Hemy
HNOJKJIIOUMIIM TIapaJlJIeIbHO HE3apsDKEHHBIM KoHJeHcaTop 3JiekTpoeMkocTeio 0,5 ®@. Kakosa
SHEprus CUCTEMBI U3 JBYX KOHAEHCATOPOB Mocie ux coequHenus? (OTBET JaTh B JXKOYIIAX.)

5.Monynp HanpsyKEHHOCTU 3JEKTPUUECKOIO IMOJsl B IUIOCKOM BO3IYLIHOM KOHIEHCATOpE
émkoctbio 50 Mk® pasen 200 B/m. Paccrosnue mexnay miactu- LA
HaMH KoHJAeHcaTopa 2 MM. UeMmy paBeH 3apsij 3TOr0 KOHAEHCa-
Topa? OTBET BBIPa3UTE B MUKPOKYJIOHAX.

6. K ncrounuky toka ¢ 9/1C = 6 B noaxitounnu peocrat. Ha
pHUCYHKe MMOKa3aH rpauk U3MEHEHHs CHJIbl TOKAa B PEOCTare B
3aBUCHUMOCTH OT €ro CONpOTHBIEHUS. UeMy paBHO BHYTpEHHee
COIpOTHUBIIEHUE HcTOYHMKA Toka? (OTBeT HaiiTe B oMax.)

7. Ha yyacTke nemnu, n300pax€HHOM Ha PUCYHKE, COTIPOTUB- ! 2 3 R. Ou
JIeHHEe KaXXI0ro M3 pe3uctopoB paBHO R=1 Om. Uemy paBHO MOJHOE CONPOTHBIIEHHE y4dacTKa
pu 3aMKHYTOM Kiroue K?

S

8. B nnektpoHarpeBaresie ¢ HeM3MEHHbIM CONPOTHBJIEHHEM CIUPAH, Yepe3 KOTOPbIN Te-
4ET MOCTOSHHBIN TOK, 3a BpeMs t BblAenseTcss KoaudecTBo TemioTsl Q. Ecnu cuity Toka U Bpe-
Msi t yBETMUUTDH BJIBOE, TO BO CKOJIBKO pa3 yBEJIMYHUTCS KOJMYECTBO TEIJIOTHI, BhIACIUBIICECS B
Harpesarene?

9. YueHuk cobpan 3JeKTPUUYECKYIO IIeMb, U300paKEHHYI0 Ha PH-
cyHke. Kakast sHEprus BbIAEIUTCS BO BHEIIHEH YacTH LENU IIPU MPOTeE-
kaHuu Toka B TeueHue 10 muu? (OtBer BhIpasute B kJ[k. Heobxomu-
MbI€ JaHHBIE YKa3aHbl HA cCXeMe. AMIIEpMETpP CUUTATh UJCAJIbHBIM. )

10.Ha pucyHke npuBeieHa cxema >SJIEKTPUYECKOW LEMNu, CO-
CTOAILLIEN U3 KOHJEHcaTopa EMKOCThI0 C, pe3ucTopa CONpPOTUBIIEHU- 3.U
eM R u kmoua K. Konaercarop 3apsixen no Hanpspkenus U = 20 B. |
3apsi1 Ha 00KJIaIKaxX KOHJAEHCATOpa paBeH ( = 10°° Kin. Kakoe komn- i
YECTBO TEIUIOTHI BBIAECIHUTCSA B PE3UCTOPE MOCIE 3aMBIKAHHS KIH0Ya R |:|
K? Otser BbIpazure B MK/ k. T
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11. Peoctar ¢ MakCHMMaJbHBIM CONPOTHBICHHEM R mojacoeuHEH K KieMMaM OaTapeiku
BHYTpeHHUM conpoTtuiienueM 1,5R Ilepemernas 1BIKOK peocTaTa, €ro COMNPOTHBIICHUE YBEIH-
YUBAIOT OT HEKOTOPOI'o HayalbHOro 3HaueHus 10 R. Kak mocie 3Toro usmeHsTcs cienyoumue
buznyecKkue BENMYHMHBI: CUJIa TOKA B AJIEKTPUUYECKOM IEMH, BBIIEISAIONIAsICS B peocTaTe MOII-

HocTb, KII/] anextpuueckoit nenu?

OU3NYECKUE BEJIMYMHbI

NX NU3SMEHEHUE

A) Cuna Toka B 3JIEKTPUYECKON LIeNU
b) Beinenstomniasics B peocTaTe MOIHOCTh
B) KII snexkrpuueckoi enu

1) YBenuuutcs
2) YMEHBIIHUTCS
3) He usmenurcs

A b B

12. IlnacTuHBI MIOCKOTO KOHJEHCATOPa, NOJKIIOUEHHOIO K O6arapee, clielaHbl U3 MeTaulu-
YECKMX JIMCTOB B BHJIE Kpyra guaMeTpoM a. Kpyrible IuIacTHHBI 3aMEHUJIM Ha KBaJpaTHBIE CO
cTopoHoi a. Ilpu 3TOoM paccTosHHe MeXay IMJacTHHAMHM YMEHBLIMIM, a OaTapero OCTaBHIU
npexxHed. Kak B pe3ynbTare M3MeEHSTCs cieayrouue (GU3NUecKue BEIUYMHBL: AJIEKTpUYECKas
€MKOCTh KOHJIEHCAaTOpa, MOAYJIb HANPSKEHHOCTU JJIEKTPUYECKOrO IOJIS MEXAY IJIaCTUHAMU

KOHJICHCATOPA, 3apsi]l KoHaeHcaropa?

OU3NYECKHUE BEJIMYMHDBI

X NU3SMEHEHUE

A) DnexTpuueckas EMKOCTh KOHJIEHCATOpa

1) YBenmuuurcs

b) Monynp HanpspkEHHOCTH 3JEKTPUUECKOTO MOJI MEXKAY ia- | 2) YMEHBIIUTCS

CTHHAMHU KOHJIEHCATOpa
B) 3apsiag koHaeHcaTopa

3) He usmenurcs

3anuiuTe B TaOnMIy BbIOpaHHbIE HUQPBI IS KaKI0oW ¢u3znyeckoil BenuuuHbl. Ludps! B

OTBCTC MOT'YT TIOBTOPATHCA.

A b B

13. OTpI/IL[aTCJ'H:HO 3apsKCHHad YacTula BJICTACT B OAHOPOJHOC

SNEKTPUIECKOE IOJIe MEKY TIACTHHAMH ILIOCKOrO KOHJEHCATopa (eMm.

pucyHOK). HaganbHas CKOpOCTh YacTHIIBI apajuleNibHa TIIACTUHAM, TP — & =317
BbUIETE W3 KOHAEHCATOpa CKOPOCTh YACTHI[bl HAMPaBJIEHA MO YIJIOM o K

NIEPBOHAYAJIbHOMY HAIPaBICHUIO IBIKEHUS. Kak M3MeHATcS MOnylb
YCKOPEHHS YaCTHLBI U BpEMsI IPOJIETA YACTUIIEH KOHAECHCATOpa MPH YBEJIMYECHUH HAIPSKEHHO-

CTH BJICKTPUYICCKOTO I10JIA B KOH,[[GHC&TOpe?

JIns1 KaXK0M BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIIUI XapaKTep N3MEHEHUS:

1) yBenmuures
2) yMEHbBIIUTCS
3) HE U3MEHUTCS

3anummuTe B TaOIUIly BbIOpaHHbIE TU(PHI TS KaKI0W (u3udeckoil BennuuHbl. [{udpsr B

OTBCTC MOT'YT HOBTOPATHCA.




Mopnynb yCKOpEHHsI YaCTULIbI Bpewms nposi€ra koHneHcaropa

14. Ha pucyHke u300paskeHa 3JIeKTpUdecKas Ienb MOCTOSHHOro Toka. O003HauYeHHs Ha pu-
cyHke: € — OJIC ucrounuka toka, R — conporusienue pesucropa. K — kimtou. BHyrpeHHUM
CONPOTHBIIEHUEM MCTOYHHKA TOKA M COIPOTHUBJICHUEM ITO/IBOJAIINX POBOJIHUKOB MOXKHO TIpe-
HeOpeyb.

.
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YcTaHOBHUTE COOTBETCTBUE MEXAYy (PU3MUYECKUMHU BEIHMUYMHAMU U (HOpMylIaMH, IO KOTOPHIM
X MOXHO paccuuTarh. K Ka)xmol mo3uuuy nepBoro croidua noadepuTe COOTBETCTBYIOLIYIO
MO3UIMIO BTOPOTO M 3alUIINTE B TaOIUIly BHIOpAHHBIE IIU(PHI 110 COOTBETCTBYIOIUMU OyKBa-
MHU.

OU3NYECKUE BEJIMYMHDbI OOPMYVYJIbI

A) MouHocTh TOKa B LIETIH IPU PA30MKHYTOM KIIHOYE 2¢e?
b) MomHocTh TOKa B 1IeNH IPU 3aMKHYTOM KJTHOYE R
1)

2) 2R
82
3) 2R

4) R

[MonyuuBIIyIOCS MOCIETOBATENLHOCTD UM MepeHecuTe B OJaHK OTBETOB (6€3 mpoOenoB u
KaKUX-JIMOO CHMBOJIOB).

15. Manenbkuii mapuk Maccoil m ¢ 3apsaom = 5 uKin, moase-

IICHHBIA K MOTOJKY Ha JErKoW mENKoBoW HHUTKe ummHOU | = 0,8 M, -
HaXOJMTCA B TOPU3OHTANBHOM OZHOPOIHOM aneKTpOCTaTI/IquKOM ..L
none E ¢ MOJlyJIEM HaIpsKEHHOCTH moist E=6- 10° B/m (cm. pucy-
HOK). Ilapuk oTmyckaroT ¢ HyJleBOW HavyaJbHON CKOPOCTBIO U3 MO- q.

JIO’KEHUS, B KOTOPOM HUTh BepTHUKaJIbHA. B MOMEHT, Korjja HUTh 00-
pasyeT ¢ BepTUKaibio yroi o = 30°, Moxyns ckopocTH mapuka V= 0,9 m/c. Uemy paBHa Mmacca
mapuka m? ConpoTHUBIEHHEM BO3/IyXa MpeHeOpeYb.




16. B uenu, cxema kotopoi nzobpakeHa Ha pucynke, IJ1C nepBoro ucrounuka E; = 3 B,
ero BHyTpeHHee comnpoTusieHue 1 = 2 Om, 3J1C BTOporo ucrounuka E; = 7 B, ero BHyTpeHHee
conpotusiieHue I, = 1 OM, conporusieHus: pe3suctopoB R1 =4 OM, R, =5 Om, R3 =6 OMm, R4 =
7 Om, émkocTh kKoHaeHcaTopa C = 100 mx®. Haiinure sHepruro 3Toro KoOHACHCATOpa, €CIIH JI0

BKJIIOUEHUS B JAHHYIO LIEMb OH ObLI HE 3apsiKEH.
& £

T 9T

17. Ha pucynke nokasansl npeamet [1 u ero nzo0paxkenue M, naBaemoe TOHKOM cobuparoreit
JIMH30M C TJIaBHOW onTH4eckoil ockto OO .

EEEEEEEE N
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Uemy paBHO B 3TOM Cily4ae JaBa€MO€ 3TOH JTMH30M yBenuueHue?

18. Ha pucyHke npeacTaBiIeHO pacroiokeHue coouparomeii TMH3bI, €€ IIaBHOW ONTHYECKON
OCH, TJIaBHBIX (DOKYCOB JIMH3bI U TPEX npeameToB 1, 2 u 3 nepex Hell. M300pakeHne kakoro u3
3THUX MPEIMETOB Oy/eT AeHCTBUTEIbHBIM YBEIIMUEHHBIM NEPEBEPHYTHIM?

it

1) Tonbko npenmera 1

2) TONBKO TIpeaMeTa 2

3) Tonbko npeamera 3

4) HM OJTHOTO U3 TPEX MPEIMETOB

Kaxoe u3 mpuBeaEHHBIX BBIIIE YTBEPKACHUN BEPHO?

19. Ha nHO cocyna, HanmoJHEHHOTO BOJIOM /10 BBICOTHI H = 15 ¢M, moMeIeH To4euHblid HCTOYHHUK
ceera. Onpenenure HAMMEHBIIUNA JUAMETP HEMPO3payHOW IMJIACTUHKH, KOTOPYIO HAJ0 MOMEC-
TUTH HA MMOBEPXHOCTU BOJIBI HAJl ICTOYHUKOM CBETa, YTOOBI CBET HE BBIXOIWI U3 cocyaa. AGco-
JIOTHBIN MTOKA3aTeNb MPEIOMIICHUS BOABI h = 4/3

20. MacnsiHas TUIeHKa Ha BOJE NPH HAOIIOJCHUH BEPTHKAILHO K MOBEPXHOCTH KaXKETCSI OpaH-
KEBOM. KaKOBO MHUHUMAJIBHOC BO3MOXHOC 3HAUCHUEC TOJIIIMHBI H.IIGHKI/I? Iloka3arennb mpeJIoM-
nenus Boawl 1,33, macna — 1,47. JlinHa cBETOBOM BOJIHBI 588 HM. YUTHUTE, YTO OTPAXKEHUE CBE-



Ta OT ONTHYECKU Oo0Jiee MIOTHOM CPeabl MPOUCXOAUT C TOTEPE MOTYBOIHBI, & OT ONTHYECKU
MeHee IJIOTHOM cpefibl 63 MOTEPH MOJTYBOJIHBL.

21. ®okycHOE pacCTOSTHHE TOHKOW coOuparomieit muH3bl paBHo 10 cM. Ha riiaBHO#M onTuveckoi
OCH 3TOU JINH3bI IOKOUTCS CBETALLASACS TOUYKA, PACIIOIOKEHHAs HAa pacCTOSHUMU 20 CM OT JIMH3BI.
B HEekOTOpBIi MOMEHT TOYKA HAUMHAET YHAIATHCS OT JIMH3bI, JBUTAACh BIOJb €€ IIIaBHOW ONTH-
YECKOM OCH B TEUCHHE 5 C CO CpeaHeil CKOpOCThio 2 cMm/c. YemMy paBeH MOJYJIb CPEIHEH CKOpO-
CTH HM300paKEHUS CBETAIICHCS TOYKHU B JIMH3E 32 TOT MPOMEKYTOK BpeMeHH. OTBET naiite B
cMm/c.

Koumponvnas paboma Ned

1. SAnpo 12M921 HCITYCTHJIO MPOTOH, @ 3aT€M 3aXBaTUJIO 3JIEKTPOH. 3allUIIUTE SAEPHYIO peax-
1ut0. CKOJIBKO MPOTOHOB M CKOJILKO HEHTPOHOB BXOJHT B COCTAB s/Ipa, KOTOpOe 00pa3oBajioch B
pe3yabpTaTe 3TUX PEaKIHii?

2. Jan rpaduk 3aBUCMMOCTH YHCIia HEpaclaBLINXcA sep 3pous oT BpemMeHH. Uemy paBeH me-
puoA moiypacrmaja 3Toro u3otora 3pousi? OTBET 3anucarh B C.

N 10y
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80
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3. Ilpu ocBelieHNH METAJUTMUECKOH MIaCTUHBI MOHOXPOMAaTHYECKHM CBETOM C 4acTOTOW V IPO-
UCXOAUT (oTO3IEKTpUUecKUit 3P PexT. MakcumanbHasi KHHETHYeCKast SHEPTHsl OCBOOOXKIAEMBIX
AJIEKTPOHOB paBHa 2 5B. UeMy paBHO 3HaueHUE MAaKCUMAIbHOW KMHETUUYECKOW SHEpPTHu GoTo-
JIEKTPOHOB IPU OCBEIIEHNUHN 3TOW IIACTUHBI MOHOXPOMAaTHYECKUM CBETOM € yacToToi 2 v? OT-
BET 3amnucarh B 3B.

4. Ilpn CTOJIKHOBEHHMH O-4aCTHULBI C SAPOM aTOMa a30Ta IPOU30LUIA SAEpHAs PpEaKLHs:

NM+,He*— X+ H UYeMy paBHO 4KCIIO IPOTOHOB U HEUTPOHOB B AApe-MPOayKTe X?

5. Ilepuoxn monypacnanga T usorona cenena paseH 18 MuH. Kakas Macca 3TOro nu3ororna ocrauach
B o0paslie, coieprkaBiieM nepBoHayaibHo 120 Mr cenena, yepe3 54 MuH?

6. Kakast monst oT Macchl paJiMOAKTHBHOIO BELIECTBA paclajaercs 3a BpeMs, paBHOE TPEM Iie-
puojam noaypacnana’?

7. SAnepnsiit ucrounuk snektpodHepruu ¢ KIII 20 % murtaer snexrpoobopynoBaHue oOmiei
MomHocThio 10°BT. [Ipu a-pancane ogHoro sinpa miytoHusa-238 Beensercs 5,5 MaB sHeprun.
3ak kakoe Bpems pacxoayercsa 100 r muryronus?

8. n’-Me30H Maccoit 2,4 10 -28 kr pamncajercss Ha 1Ba Y-KBaHTa. HalTu MoIysb MMITyJbCca
OJIHOTO 13 00Pa30BaBIINUXCS Y-KBAHTOB B CUCTEME OTCETA, /1€ MEPBUUHBIN ME30H MOKOUTCH.

Ilpumep umoz06020 mecma no gpuzuke

1. Teno aBwxetcs o ocu X. Ilo rpaduky 3aBUCUMOCTH NMPOEKLIUU CKOPOCTH Tena Vy, 0T BpeMeHu
t onpenenure, Kakoi MyTh TEJO MpouLIo 3a Bpems oT t; = 0 1o t, = 8 c.
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2. JIBe miuaHeThl ¢ OAMHAKOBBIMU MaccaMu OOpaIIatoTcsl O KPYTOBBIM OpOUTaM BOKPYT 3BE3/bI.
Jliist mepBOi M3 HUX CUJIa IPUTSDKEHHS K 3Be3ze B 4 pasza Ooublie, yem ais BTopoidl. KakoBo oT-
HOIIICHHUE PAIUyCOB OPOUT MEPBOM U BTOPOU IIJIaHET?

3. MajbuuK CTOJKHYJ CaHKU C BEpUIMHBI FOpKU. BeicoTa ropku 10 M, y ee MOJHOXKUS CKOPOCTh
CaHOK paBHsIach 15 m/c. TpeHwe caHOK O cHer mpeHeOpexxuMo maio. Kakoit Obuia CKOpOCTh
caHOK cpa3y nocie Tomuka? (OTBeT maiiTe B METpax B CEKYyHIY.) Y CKOpeHHE CBOOOIHOTO Majie-
HUS CYUTATh paBHBIM 10 M/c?.

4. Yactora cBOOOIHBIX BEPTUKAIBHBIX TAPMOHUYECKUX KOJICOAHUHN NMPYKUHHOTO MasTHUKA PaB-
Ha 4 I'n. Kakoii 6yzaer yactoTta kosne6aHuil MasTHUKA, €CITU YBEITUYHUTD JKECTKOCTh €0 MPY>KUHBI
B 4 paza?

5. Ha pucynke npuBenieHbl TpaduKy 3aBUCUMOCTH KOOPJAUHAT AJIs IBYX Teld A u B, ABMKymux-
cs 1o mpsiMoit X, BIOJIb KOTOPOM HampaBiieHa ock Ox. Beibepute Bce BEPHBIX YTBEPKICHUS O
XapakTepe JABMKEHUS Tell.
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1) Teno A nBMKETCS paBHOYCKOPEHHO.

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

3) Teno B MeHsieT HanpaBJicHHE IBUKCHUSI B MOMCHT BPEMEHU t; = 2Cc U t, = 8¢ .

4) B TOT MOMEHT, KOTJla CKOpPOCTb Tesia B oOpaTuiach B Hylb, pACCTOSTHHE MEXKTy TeaMu A
u B cocrasnsno 15 m.

5) B momeHT t =5 ¢ Teno B mokoures.

6. Ha moBepXHOCTH BOJbI TJIABACT JEPEBAHHBIN OPYCOK, YACTHYHO MOTPYKEHHBIA B JKUIAKOCTb.
Kak u3smensTcs cunbpl Apxumena, JeHCTBYIOIas Ha OpYCOK, M TIyOWHA MOTPYKEHHS Opycka,
€clii OH OyJIeT MjiaBaTh B MOJCOJIHEYHOM Macie?
JIns1 KaXKq0¥ BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIINI XapaKTep N3MEHEHUS:

1) yBemuumics;

2) YMCHBIIMJICS;

3) He U3MEHMIICS.

3anumure B TaOIUIly BEIOpaHHBIE TUQPHI VI Kaxa0i pusnueckoi BennuuHbl. L{udpsl B oTBeTe
MOTYT IIOBTOPSITBCSL.

Cuna Apxumena ['myOuHa norpykxeHust




7. B momeHnT t = 0 kKaMeHb OpOCHIIM C TOBEPXHOCTH 3€MJIM MO YIJIOM K rOpu3oHTYy. CumuTtas co-
IPOTHUBJICHUE BO3JlyXa MaJlbIM, YCTAHOBUTE COOTBETCTBHE MEXIy IpapukamMu U (PU3NYECKHUMHU
BEJIMYMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH I'paMKu MOTYT MpencTaBiaTh. K kaxmaoi
HO3MLIMHU NEPBOro CTONIONA NOAOEPUTE COOTBETCTBYIOLIYIO MO3UILIMIO U3 BTOPOro CTOJI0LA U 3a-
NUIIUTE B TaOJIHILy BEIOpAHHBIE HHU(PHI O COOTBETCTBYIOIUMH OyKBaMH.

'PAOUKU OU3NYECKUE BEJIMYMNHBI
Ay 1) mpoekuust ckopoctu KaMHs Ha ock Oy
2) npoeKLHs CKOPOCTH KaMHs Ha ock OX
0 T 3) npoekuus yckopeHus KaMHs Ha ock Oy
4) xuHeTHYeCKasi SHeprHsl KaMHs
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3anuimmuTe B OTBET I_II/ICI)pBI, PacIlOJIOKKUB UX B IOPAAKE, COOTBETCTBYIOILICM 6YKBaMZ

A b

8. Bo ckoJibKO pa3 n3MeHseTcs JaBJIeHUe UCaIbHOIO r'a3a IPU yMEHbIIEHUH 00bEMa ueanbHO-
ro rasza B 2 pa3a u yBEJIMUEHUU €r0 a0COIOTHOM TeMrepaTypsl B 4 paza?

9. Uneanvuas temoBas mamuHa ¢ KITJ 20 % 3a uukn paboTsl otaaet xomoaunsHuky 80 JIxk.
Kakyto nonesnyro paboTy MamirHa coBepiuaeT 3a Huki? (OTBeT naiTe B IKOYISIX.)

10. OTHOCHUTENBHAS BIAQXXHOCTh BO3AYXa B LMIMHAPE NOJ nopiiHeM paBHa 50 %. Bo3nyx nso-
TEPMHUECKU CXKaJIM, YMEHBIINB ero 00beM B 3 pasza. Ha ckoJbKO MPOLIEHTOB U3MEHUIIACh BiIaX-
HOCTb BO311yXa?

11. 3aBucumocth TemnepaTypsl 1 MOJIb OAHOATOMHOTO MJI€AIBLHOIO T'a3a OT JaBJICHUs MOKa3aHa
Ha pucyHke. BriOepuTe 13 MpeasioKeHHbIX BCE YTBEP)KJIEHUS, KOTOPbIE BEPHO OTpa)xaroT pe-
3yJbTaThl 3TOT0 YKCIIEPUMEHTA.
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1) B mporiecce 1-2 00bEM raza yBenuuuiics B 3 pasa.

2) B mporiecce 2—3 ra3 coBepiirai MoJIOKUTEIbHYIO paboTy.

3) B mpouecce 2—-3 BHYTpeHHSIS SHEPTHs Ta3a YMEHBIIIANACH.

4) B mporecce 1-2 ra3 oTaai MoJ0KUTEILHOE KOJTHYECTBO TEIIOTHI.
5) B mporecce 1-2 KoHIIEHTpaLXsI MOJICKYJI ra3a HE MEHsLIach.



12. Cocyn pa3zenéH Ha J1Be paBHBIE 110 00BEMY YacTH MOPUCTON HETIOIBUKHOM MEPEropOIKON.
B neBoit yactu cocyna conepxurcs 20 r HeoHa, B mpaBoil — 2 Motk renus. [leperopogka Moxet
MPOIyCKaTh MOJIEKYJIBI Teliisd U SBJISETCS HEeMpOHHUIIaeMOM sl MOJIeKysl HeoHa. TemmepaTypa
ra3oB OJIMHAKOBA U OCTa&TCs MOCTOSIHHOU. BriOepuTe Bce BEpHbIE YTBEPKICHUS, OMUCHIBAIOIINX
COCTOSTHUE Ta30B MOCIIE YCTAaHOBJICHUSI PABHOBECHUS B CUCTEME.

1) BuyTpenHsis sHeprus reiusi B COCy/ie MEHbIIIe, YeM BHYTPEHHSISI YHEPTHsl HEOHA.
2) KonuenTpanus renus B JIEBOM 4acTH cocyia B 2 paza 0oJiblile KOHLEHTPAlUK HEOHA.
3) B neBoii yactu cocyaa o01mee 4ucao MOJIEKYI ra3oB B 2 pa3za 0oJiblie, 4eM B IIPABOM YaCTH.

4) BHyTpCHHHfI SHEPIUA rejivd B COCYyA€ B KOHEYHOM COCTOSIHUM MEHBIIC, YEM B HAYaJIbHOM.

5) B KOHEYHOM COCTOSTHMH JaBJICHHUE B JIEBOW YacTH COCYyAa B 2 pa3a 0oJblie, 4YeM B ITPABOM.

13. JIBa HEMOABM)KHBIX TOUCUHBIX IEKTPUYECKUX 3apsina -q U +q (q> 0) pacroyiokeHsl, Kak 1o-
Ka3aHO Ha pucyHke. Kak HampaBiieH OTHOCHTEIIFHO PHCYHKA (BIIPaBo, BIEBO, BBEPX, BHU3, K Ha-
OJroiaTento, OT HaOI0AaTeNs) BEKTOP HANPSYKEHHOCTU CYMMApHOTO 3JIEKTPUUECKOT0 MOJIs ATUX
3aps10B B Touke A? OTBET 3alMILIUTE CIIOBOM (CIIOBAMHU).

—q +q
4.4 o) o

14. Monynp HaNpsKEHHOCTH 3JIEKTPUYECKOIO IOJIA B IUIOCKOM BO3AYLIHOM KOHAECHCATOPE €M-
kocThio 50 Mk® paBen 200 B/M. PaccrosiHue mMexay miacTHHaMH KOHAeHcaTtopa 2 mMm. YUemy
paBeH 3apsn KonaeHcaropa? Orser 3anuimunte B MKKIIL

15. 3a Bpemst At=4 ¢ MarHUTHBII OTOK Yepe3 MIIOIAJKY, OTPAaHUUYEHHYIO IIPOBOJIOYHON PaMKOH,
PaBHOMEPHO YMEHBILAETCS OT HEKOTOporo 3HadeHust @ no Hynd. IIpu sToM B paMmke reHepupy-
erca D/1C, paBHas 6 MB. Onpenenute HayaabHbII MarHUTHBINA OTOK O Yepe3 pamKy.

Ortser 3anummute B MBG.

16. B uneanbHOM KoJIeO6aTEIbHOM KOHTYpE MPOUCXOIAT CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJje-
6anus. B Tabauiie nmokazaHo, Kak U3MEHSJICS 3apsi)i KOHJEHcaTopa B KoJeOaTeTbHOM KOHTYpE C
TE€YEHHEM BPEMEHM.

t,10°c |0 |1 |2 |3 4 |5 6 |7 |8 |9

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

Bri6epute Bce BepHBIX YTBEPKIECHUS O MPOLIECCe, MPOUCXOIAIIEM B KOHTYPE:

1) Iepwos koneGamuit pasen 410 ° c.

2) B MomeHT t = 2-10° ¢ 9Heprust KaTymIKi MaKCHMAbHA.

3) B moment t =4-10—6 C sHeprust KOHJIeHCATOpa MUHUMaJIbHA.

4) B momeHnT t = 2- 107 ¢ cuma Toka B KOHTYpe paBHa (.

5) Yacrora xonebanwmii paBaa 125 kl'm.

17. Yactuna maccoit m, Hecyias 3apsj g, IBHKETCA B OJJHOPOJHOM MAarHUTHOM IOJI€ C UHIYK-
nuer B mo okpyxHoctu pamuycom R co ckopocthio V. Kak u3meHsATCs pagnyc opOUTHI U CHIa
Jlopenua, neicTByronias Ha 4acTHILy, €CJIH €€ CKOPOCTh YMEHBIIUTCS ?

Jlnst Kak 0¥ BEJTMYMHBI ONPEICIIUTE COOTBETCTBYIOIINN XapaKkTep U3MEHECHUS:



A) Pamuyc opOUTBI YaCTHIIBI
B) Cuuna Jlopeniia, aelicTByromIast Ha YaCTHILY
1) yBemuuuTCs

2) YMEHBIIHUTCS
3) He U3MCHHTCS

3anumure B 1oOJIe JUIs OTBETA IOCIEAOBATENLHOCTh LU(P, COOTBETCTBYIOIIMX MyHKTam Ab.
Lludpsl B OTBETE MOTYT TOBTOPSITHCS.

18. 9J'IeKTpI/ILIeCKaH Oe1b Ha PUCYHKC COCTOUT H3 HMCTOYHHKA

toka ¢ DJIC € U BHYTPEHHUM CONPOTUBICHUEM I I BHEIIHEH
[eNu M3 JBYX OJUHAKOBBIX PE3UCTOPOB COIMPOTHUBIEHUEM R, E.r R R

BKJIIOUEHHBIX ImapaijyiCJbHO.

YcTaHOBUTE COOTBETCTBUE MCKOAY (1)I/ISI/I‘ICCKI/IMI/I BCINYHNHaAMH

u (bOpMynaMI/I, BbIpAXXAarOIKUMU UX B paCCManHBaeMOﬁ 3aJa4c.

OU3NYECKUE BEJIMYMHBI OOPMVYIJIbI
A) MOIIHOCTH TOKa Ha BHYTPEHHEM CO- 2R
[IPOTUBJIICHUU UCTOYHUKA TOKA ) (2r;rR)2
2 _ER
B) MOIIHOCTH TOKa Ha OAHOM H3 pe3ucro- 2(T+§)2
poB R 3 4€2R
' (2r+R)?
262
4. 2r+R

3anumuTe B 1oJIe A7 OTBETa MOCIE0BATEIbHOCTD IU(P, COOTBETCTBYIOMIMX MyHKTaM Ab.

19. Snpo G6opa MOKeT 3axBaTUTh alib(ha-yacTUIly, B pe3yJIbTaTe YEro MPOUCXOIUT siiepHasi pe-
aknusa 3He + 1B - 4X 4+ n ¢ o6pa3oBanHueM sapa XMMHYECKOTO dIeMenTa 2X. KakoBsl 3apsin
oOpazoBasiierocs siyipa Z (B €IUHAIIAX AIEMEHTAPHOTO 3apsiia) U ero MaccoBoe Yrucio A?

20. Obpazen paOaKTUBHOTO BUCMYTa HaXOJUTCS B 3aKPBITOM COCYJE. Sapa BUCMyTa UCTIBITHI-
BalOT O-pacrnaj ¢ MepuoJIoM Mojiypacnaja naTe cyTok. Kakas nons (B mpoieHTax) OT UCXOJHO
OOJIBIIIOTO YHCIIA SIZIEP ITOTO M30TOMNA BUCMYTa pacmanérces 3a 15 cyTok?

21. Ha pucynke wu300paxeHa 3aBUCUMOCTh MaKCHUMaJIbHOW KHWHETUYECKOW »sHepruu E,
DJIEKTPOHA, BBUIETAIONIETO € TMOBEPXHOCTH METAUIMYECKON IUIACTHHKM, OT SHepruu Eg

MaJarolIero Ha INIAaCTUHKY OTOHA.
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[TycTh Ha TOBEPXHOCTH ATOM TUTACTUHKHU MAAAET CBET, SHEprus (hOTOHA KOTOPOro paBHa 5 3B.
YcTaHOBUTE COOTBETCTBUE MEXKIY (PU3NYECKUMU BEIMUYMHAMU U MX 3HAUYEHUSMU: K KaKIOU Mo-
3UIIMU TIEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIONIYIO TO3UIMIO U3 BTOPOTO CTONONA.

OU3SNYECKAS BEJIMUMHA 3HAYEHUE, 5B
A) KHUHETHYeCKas SHEPrus JIEKTPOHA, BbI- 1) 0
JICTAFOIIETO C TIOBEPXHOCTH TUTACTUHKU 2) 2
B) paGora BbIx0Ja 3JIEKTPOHOB C IOBEPX- 3) 3
HOCTU METaJljIa TIACTHHKHU 4) 7

3anummuTe B IOJIE JJI OTBETA MMOCJICA0BAaTCIIBHOCTD I_II/I(l)p, COOTBCTCTBYIOIUX ITYHKTaM ABb.

22. Yemy paBHa cujia TOKA B JIAMIIOYKE (CM. PUCYHOK), €CJIH IOTPEITHOCTh MPSIMOTO U3MEPEHUS
CHJIBI TOKa aMIIepMeTpPOM Ha rnpejeie usmepenus 3 A pasaa Al;=0,15 A, a Ha npenene usmepe-
Hus 0,6 A pasua Al,=0,03 A?

®opmar otBera: ( +=+ ) A. B mosne 1151 0TBETA 3aMMIIMTE TOJIBKO YKCIa, HE pa3jie-

JIsi UX TIPOOEIOM MITH APYTUM 3HAKOM.

23. HeoOxomuMo coOpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, C TIOMOIIIBIO KOTOPOH MOXHO OTIpe-
IenuTh KOX(POUIIUEHT TPEHUS CKONBKEHUS MEAM MO IactMmacce. [ 3TOro MmKOJbHUK B3sUT
MeaHbIN Opycok ¢ kproukoM. Kakue nBa npeamera U3 npuBeIEHHOTO HUKE TIEpeyHsl 000pynoBa-
HUS HEOOXOMMO JOIMOJHUTEIHHO UCTIONB30BaTh TSl POBEACHHUS STOTO dKCIIEpUMEHTA?

1) nimactmaccoBast pelika

2) MeH3ypKa

3) nuHAMOMETp

4) cexyHIOMEP

5) nepeBsiHHAs peiika

24. B cxeme, n300pak€HHON Ha PUCYHKE, UACATbHBIM BOJBTMETP MOKa3bIBaeT HanpsokeHue U=2
B. Baytpennee conpoTuBiieHHE UCTOYHMKA TOKa =1 OM, a COMpOTUBIICHUS PE3UCTOPOB: R1=2

Owm u R,=2 Om. KakoBa DJIC ncrounuka?




25. B ToHKOI1 paccenBaroliei JMH3E MOJy4eHO YMEHbIICHHOE B 4 paza u300pakeHue mpeaMera.
Omnpenenute MOIyb (POKYCHOTO PACCTOSIHUS JIMH3BI, €CIIM W300pakeHHe MpeIMeTa HaXOAUTCS
Ha pacctostuuu f =9 cM OT JTHH3BIL.

26. CHapsin Maccoii 2 Kr, JeTsmuii co ckopocThio 100 M/c, pa3pbIBaeTcs Ha IBa OCKOJIKA.

OIMH U3 OCKOJIKOB JIETUT ToJ yriioM 90° K nmepBOHAaYaIbHOMY HaIllpaBJICHUIO, & BTOPOU — MO/
yriaom 60°. KakoBa Macca BTOpOTO OCKOJIKa, €CITU ero ckopocTh paBHa 400 m/c

27. MartepuanbHasi TOUYKa, ABUTasCh B OJJHOM HAINPaBJICHUH, 32 BpeMs { yBenn4mniia CKopocTh B 3
pasa, npoiias myts 20 M. Halinure Bpems t, ecm yckopeHHe TOYKH paBHO S5 M/c2.

28. OauH MOJIb OHOATOMHOTO HJCALHOTO Ta3a MEPeXOIUT U3 COCTOSIHUS 1 B cocTosiHuE 3 B
COOTBETCTBUM C rpaduxom 3aBucuMocTH ero oobéma V ot temmnepatrypsl T (To= 100 K). Ha
yuactke 2 — 3 K ra3zy moaBoadar 2,5 kJ/x temnotsl. Haiinure otHomenue paboTsl raza Ajzz KO
BCEMY KOJIMYECTBY MOJBEACHHOMN K ra3y TEIIOThl Q123.

V4 3

I
:
I
I
I
[]
]
L

.
|

0 Ty 2T, 3T, T

29. ®oToKaTo/, MOKPHITHIA KaJbIIME€M, OCBEIIAETCS CBETOM C JTMHOM BOJHBEI 225 HM. PabGota
BBIXO0/Ia ANIEKTPOHOB U3 Kanbuus 4,42 1071 JIx. BeutereBmine U3 KaroAa 3JIE€KTPOHBI MOMAIAI0T B
OJIHOPOJIHO€ MarHUTHOE TI0JIE TIEPIIEHIUKYIISIPHO JTUHUSAM HHIYKIIMH 3TOTO TOJISL U IBHXKYTCS 10
OKPYKHOCTSIM C MakCHUMallbHbIM paauycoM 5 MMm. KakoB MoAyinb MHAYKIMHU MarHUTHOrO MO-
7517 OTBET BBIpa3uTh B MTJ1 U OKPYTJIUTH /10 JECATHIX.



