MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN FOCYHAPCTBI?HHbIVI YHUBEPCUTET»
BOPUCOITIEBCKUN ®UTTUATI
(B® ®Irboy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmin kacegpomn
€CTeCTBEHHOHaYYHbIX U
o6LeobpasoBaTteribHbIX AUCLMMNIIUH

)
gy

e C.E. 3103uH

L0

/ 01.09.2022.

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNINUHBI
B1.0.05.03 ®Pu3unka
1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroOTOBKM:
44.03.05. MNeparormyeckoe obpasoBaHue (C ABYMS NPOPUNISMU NOLTOTOBKM)
2. Mpodunu noaroToBKU:
MaTtemaTtuka. HdopmaTuka n tHPOPMaLUNOHHbIE TEXHONOMMK B 0BpasoBaHun
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®dopma ob6y4eHms: oyHasi, 3a04Has
5. Kachenpa, oTBevarLwan 3a peanmsaumio AUCUUNIINHDbI:
Kadpeapa ecTeCTBEHHOHaY4YHbIX 1 06LweobpasoBaTerbHbIX AUCUMMINH
6. CoctaButenu nporpammbl: 3t03nH C.E., kaHangaTt pusnko-mateMaTnyecknx Hayk, AOLUEHT,
MewepsikoBa E.C., ctapwui npenogasaTtenb
7. PekomeHpgoBaHa: HayyHo-meToanyecknm cosetom dunmana ot 04.07.2022 npotokon Ne 9
8. YuebBHbIn roa: 2022-2023 (OP0O) Cemectpbl: 2 (ODO), 2-3 (390)
2022-2023, 2023-2024 (390)



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto ocBoeHnsa y4vebHon pucumnnmHbl «dPuamka» SBNAETCS M3Yy4YeHUE OCHOBHbIX
3KCMEePUMEHTarNbHbIX 3aKOHOMEPHOCTEM U 3aKOHOB, feXawmx B OCHOBE MeXaHUKW,
MONEKYNSAPHON (OU3NKM U TEPMOAMHAMUKW, SNEKTPOAMHAMUKKW, OBNageHne CTyaeHTamu
MeTOA0M Hay4YHOro on3n4eckoro NO3HaHUs SBEHU NPUPoOabI.

3agayn yyebHOM ANCUNNIINHDI:
PacKpbITb OCHOBHbIE 3KCNEPUMEHTAsIbHbIE 3aKOHOMEPHOCTU (PU3NYECKUX ABINEHUN;
CcoOOLWMTb CTYAEHTaM cofepXaHue HayYHbIX 3HaHWUM MO ANCUUNIINHE;
oBnageTb MeTogammn pelieHnsa usnvyeckux agay;
npoaHanM3npoBaTb OCHOBHbIE MPUHUMUMbI MOAENUPOBAHUSA (OUBNYECKUX SBIIEHUN,
YyCTaHOBUTb 06/1aCTb NPUMEHNMOCTUN 3TUX MOAENEN;

— paTtb cTygeHTam 6asoBble 3HaHMA N0 dom3uke,
npodeccnoHanbHoOn AeAaTenbHOCTH.
Mpn npoBeaeHMn Yy4YebHbIX 3aHATUA MO AucumnnmHe obecnednBaeTcs pasBuTME Y
oOy4aroLmxca HaBblkOB KOMaHAHON paboTbl, MEXINYHOCTHON KOMMYHUKALIUN.

Heobxoaumble B Gyayuien

10. MecTo yyebHOM AncuMNIUHLI B cTpyKType OOI:

YyebHasa gucumnnuHa «dPusmnka» OTHOCUTCS K AucumnnmHam obasatenbHon 4acTtu 6rnoka b1 un
BKNtodeHa B [lpeameTHO-cogepkaTenbHbi Moaynb. Ona ocBOEHUSA AucumnivHbl « Duamkay
HeobXoaUMbl 3HAHWUSA, YMEHUS!, HaBbIK1, COPOPMUPOBaHHbIE B paMKaX LLKOMBHOIo Kypca (pusnku.
N3y4yeHne gaHHOW OUCUMNIIMHBI SBRSETCA HEOOXOOMMOW OCHOBOW AONst U3YYEHUA OUCLUNIIMH
«OCHOBbI  MUKPOINEKTPOHUKMY,  «OCHOBbI ~ METOAOSIONMM  HAY4YHOro  UCCNeoBaHus»,
«KomnbloTepHoe MoaenvpoBaHuey, «3D-mogenupoBaHue 1 BU3yanusaumnsa».

YcnoBua peanusauun  gucumnnuibl gna nuy ¢ OB3  onpegensatloTca  0COBEHHOCTAMM
BOCNPUATMS Yy4yebHOM WHopMauuMnM u C Y4eTOM UMHAMBUMAOYANbHbIX MNCUXOU3NYECKNX
0cobeHHOCTEN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMX OCBOEHUSA o6pa3oBaTesfibHOM
nporpamMmmbl (KOMNEeTEHLUMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

HaseaHune
Kon KOMMETEHLIN Kog(bl) WHankaTop(bl) MnaHmpyemble pe3dynbTaTbl 00y4eHus
3HaThb:
CriocoGeH [leMOHCTpUpYeT - CUCTEMY OCHOBHbIX MOHSTUN, WX NOrMYECKUX
pupy B3aMMOCBSI3€EN, TEXHONOrn4yeckme npuemsl
OCYLLIECTBNATb cneumanbHble M .
yyebHOM gucumnivH  npegMeTHon  obnactu
negarornyeckyro HaYUHBI® BHAHWS |\ e MHGOPMATMKa
OrllK-8 eAaTernbHOCTb OriK-8.4 B ’
A YmeTb:
Ha ocHoBe COOTBETCTBYIOLLE
= _ - onepvpoBaTb ChneuuanbHbIMU  HayYHbIMM
cneumanbHbIX N NnpeameTHoOM N
. 3HaHUSAMKM B NpegMeTHol obnactn «MatemaTtuka
Hay4HbIX 3HAHW obnactu
n wuHbopMaTMkay ONs  peweHus  3agad
npodeccnoHanbHon OeaTenbHOCTMU.
Cnocob6eH HemoHcTpupyeT | 3HaThb:
ocBaneaTh U 3HaHMe OCHOB - OCHOBbI 06OLLIETEOPETUYECKMX U MPOPUITBbHBIX
MCMNONb30BaTh obLleTeopeTnyec | AMcuMniMH B o6beme, HeobxoaMMom Ans
6a30Bble KX " peLLeHns Neaarorm4eckmnx, MeToanvyeckmx m
HayuHo- NPodUIbHBIX OpraHn3aLnOHHO-yMNpaBneHYeCKX 3aaay; CBA3b
TEeopeTUYeckue OUCUMMNUH B TEOPETUYECKMX OCHOB U TEXHOSTOTMYECKUX
nK-3 3HaHUS U nK-3.1 obbeme, NprémMoB y4ebHON ANCLUNMNHBI C codepXaHnem
npakTuyeckve ’ Heob6xoauMomMm npeameTHon obnactn «Matematuka n
YMEHWS Mo Ons pelweHuns NMHopmaTumkay.
npenmety B neparormyeckux, | Ymetb:
npodeccroHanb METOAMYECKMX U | - UCMONb30BaTb 3HAHWE OCHOB Y4EOHbIX
HoW OopraHn3auMoHHO- | AMCUMNIMH NpeaMeTHol obnactu «MatemaTtuka
[eATenbHOCTM yrpaBreH4YeckMx | 1 MHdopmaTuka» anga nepesoga nHdopmawmm ¢
3agau. €CTECTBEHHOIO A3blka Ha A3blK NPeAMETHOMN




MNpumeHseT obnactn «MaTemaTuka 1 MHopmaTUKa» u

HaBbIKM 0bpaTHO; MPUMEHATL TEOPETUYECKNE 3HAHUS B

KOMIMJIEKCHOTO OMNMCaHMK NPOLIECCOB 1 ABIEHNI B PA3NIUYHbIX

aHanusa un obnacTsax 3HaHuS.

cuctematmsaumm | BnapeTs:

0a30BbIX HAay4yHO- | - MaTepmanom y4ebHbIX ANCUUNANH NPEeLMETHOM

TEopeTUYECKmX obnactn «MaTtemaTuka 1 MHoOpMaTUKa» Ha

3HaHWUN YPOBHE, NO3BONSAOLLEM (POPMYNUPOBaTh U

npeameTHon peluaTb 3a4ayun, BO3HMKaLmMe B xoae y4yebHom
MK-3.2 obnactu OesTenbHOCTY Mo nNpenogasaeMbiM NpeaMeTam,

«MaTematuka u a TaKke B NpaKTUYeCKON OEATENBHOCTH,

NHdopMaTmKa» TpebytoLme yrnybneHHbIX NpodeccuoHanbHbIX

ONs peLueHns 3HaHMN; HaBblkamu oopmanusauum

npodeccuoHanb | TEOPETUYECKMX U NPUKNaAHbIX NPaKTUYECKMX

HbIX 3a4au (B 3agau.

COOTBETCTBMM C

npodunem n

ypoBHEM

oby4veHus).

12. O6bemM AMcUuMNIUHbI B 3a4eTHbIX eaunHULax/yac. (s coomsemcmeuu ¢ y4ebHbIM MIaHOM) —

4/144.

CDopma npome)KyTquoﬁ aTTecTauunn 3Kk3ameH

13. TpymoeMKocTb No Buaam y4yebHon paboTbl

o0
TpygoemkocTb
Bug yuebHon paboTbl Bcero Mo cemectpam
cemecTtp Ne2
KoHTakTHasa paboTa 72 72
nekummn 36 36
B TOM yucne: npakTunyeckue 36 36
nabopaTtopHbie 0 0
CamocTodaTensHas pabora 36 36
MpomexyToyHast aTTecTaums (Sk3ameH) 36 36
UToro: 144 144
390
TpynoemMkocTb
. Mo cemecTpam
Bug yuebHon paboThbl
Bcero
cemecTp Ne2 cemecTp Ne3
AyanTOpHbIE 3aHATUSA 12 8 4
nekumm 6 4 2
B TOM yucre: npaktmnyeckue 6 4 2
nabopaTtopHble 0 0 0
CamocTtosTenbHasi paborta 123 64 59
lMpomexyTouHasa aTTecTauunsa — ak3ameH 9 0 9
WToro: 144 72 72




13.1. CogepxaHue QUCLUMNIUHDI

Ne n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxaHue pasgena guCuunIvHbl

Peanusauus
pasgena
OUCUMMMNUHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK *

1. Nlekumn

1.1

OCHOBbI KUHEMATUKN U
ONHaMUKN.

OTHOCUTENBHOCTb OBVDKEHMUS. lMpencraBneHus
HbloTOHa O CBOWCTBax MPOCTPAHCTBA W BPEMEHMW.
Cuncrembl oTcyeTa. Pagnyc-BekTop, BEKTOPbI
nepemMeLLieHnsl, CKOPOCTU, YCKOPEHUS.
TaHreHumansHoe n HopMarbHoe YCKOpPEHME.
OcHOBHble  3agayn  KMHEMaTUKW. Yrnosble
nepemeLlleHme, CKOpoCTb U  yckopeHune. CBs3b
NNHENHbIX W YIIOBbIX BEMUYUH.

MepBbIi 3akoH HbloTOHA. WHepuuwanbHble cucTeMbl
otcyeta. Cuna, NpuHUUN HE3aBUCUMMOCTU AENCTBUS
cun.  Cwunbel B npupoge, QyHOaMeHTanbHble
B3aumogencTeus. Btopon 3akoH HeloToHa.

Macca, umnynbc. TpeTun 3akoH HbtoToHa. lMpuHUMN
OoTHocuTenbHocTU Manunes. paHuubl NPUMEHUMOCTH
MexaHuKkn HbloToHa.

1.2

3aKkoHbI COXpaHeHnA B
MeXaHUKe.

3akoHbl CcoxpaHeHusi. 3aKOH COXpaHeHust MMMynbca.
KoHcepBaTMBHbIE W HEKOHCEpPBATUBHbLIE CUIbl WU
CUCTEMBI.

Pabota. CBA3b cunbl C NOTEHUWANbHOW 3HEpryven.
Buabi paBHOBeCUSI. OHeprus MeXaHN4eCcKoro
OBWKEHMS1. 3aKOH COXpaHeHus W npeBpalleHus
3HEepruu.

1.3

OcHoBbl MKT, rasosble
3aKOHbI.

OcHoBHbIE npeacTaBneHnst MOJEKYNSApHO-
KMHETMYECKOW Teopun rasoB. [laBneHwe rasos.
Temnepatypa 1 ee wusMmepeHune. AbBcontoTHas
TemnepaTtypa. MpoeanbHbIn ras. YpaBHeHune
MenpgeneeBa-KnanenpoHa. [a3oBble 3aKOHbl.
OCHOBHOE ypaBHEHME MOJIEKYNSIPHO-KMHE TUYECKON
Teopuu rasos. MNocTosiHHas BonbumaHa.
MonekynspHO-KMHEeTU4eCcKoe WUCTONKoBaHue
abcontTHOM TEMNepaTypbl U AaBMEHNS.

1.4

TepmoanHamuka.

TepmoguHamudeckasi cuctema. TepmMoaMHaMUYeECKOe
paBHOBecue. BHYTpeHHAS 3Heprus, U1 ee M3MeHeHue
npu B3aUMOLENCTBUN TEPMOANHAMUYECKUX CUCTEM.
Pabota n Tennota kak ¢opmbl obmeHa 3aHepruen
MeXay cucteMamu.

MepBoe Hauyano TepmoauHamuku. [MpumeHeHue
nepBoro Havana TepMOAMHaMWKM K u3omnpoueccam.
Tennoemkoctb. BTopoe Havano TepMoaMHaMUKU.
Ob6patumble U HeobpaTumble mnpouecchl. Tennosble
MaLuHbl. oeanbHbIn Lmkn KapHo.
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SJ'IeKTpO/J,VIHaMI/IKa,
OCHOBHbI€ 3aKOHbI
ANEKTPOCTATUKN.

OnekTpuyeckme 3apsabl. 3akoH KynoHa.
Onektpuyeckoe none B Bakyyme. Paborta cun
anekTpoctatuyeckoro nonsi. lMoteHuman. OnwucaHue
3MNeKTpPOCTaTUYECKOro Nons C NOMOLLBIO NoTeHumana u
BEKTOpa HanpspkeHHOCTM Mons. OKBUMOTEHUManbHbIe
NMOBEPXHOCTW U CUIIOBbLIE JTMHUN.

OnekTpocTtatuyeckoe none npu Hanuyum
NPOBOAHMKOB.  JreKkTpocTatuyeckoe none  npwu
Hanu4um AVANEKTPUKOB. MpoBOOHUKM B
3MNeKTPUYECKOM none. DNEKTPOEMKOCTb.

1.6

3aKoHbl MOCTOSAHHOMO TOKa.

Onektpnyeckmn Tok. 3akoH Oma ans ogHOpPOOHOro
yyacTtka uenu. ConpoTuBneHune npoBoAHMuKA.
CTOpOHHME CUnbI. OnekTpoaBmxKyLLas cuna.
McTouyHnkn Toka. 3akoH Oma ans HeogHopogHOoro




yyacTka W Onst 3aMKHYTOW (nonHow) uenu. 3akoH
[bxoynsa-JleHua. Pa3BeTBNEHHbIE  anekTpudeckune
uenu. Mpaeuna (3akoHbl) Knpxroda.

1.7

MarHuTHOe none. Ynpyrue
N 9NEeKTPOMarHUTHbIE
koneb6aHnsi N BOMHbI.

Cvna JlopeHua. WHAOYKUMA  MarHUTHOrO  MOns.
B3anmopgenctene TokoB. Cuna Awmnepa. OnbiThbl
dapages. MarH1THbIN NOTOK. 3akoH
anekTpoMarHuTHon wuHaykuum Papagea m npasuno
JleHua. CamouHgykums.

CkopoCTb W YCKOpEHMEe npu  rapMOHUYECKOM
konebaHnn. YpaBHeHWE [OBMXKEHUS  MPOCTEMLLIUNX
MexaHu4yeckmx cuctem 06e3 TpeHus. MasATHUKN.
[MapameTpbl anekTpuyecknx konebaHmn.

CobcTBeHHass 4vacToTta KonebaHuin. KunHeTuueckas,
noTeHUManbHas M MosiHas aHeprust korebniowierocs
Tena. 3atyxaiowme konebaHus. BonHbl. Bugpl BOSH.
CkopocTb BonHbl. [1lnockue n cdepudeckme BOMHbI.
YpaBHeHWE NIIOCKON rapMOHNYECcKon 6eryLuen BoSHbI.

1.8

OCHOBbI reoMeTprYECKOn n
BOMHOBOW OMNTUKM.

OcHoBbl reomeTpuyeckon onTukKn, npuHuMn Pepma,
npenomneHne ©n  OTpaxXeHue CcBeTa, MNOSHoe
BHYTpEHHEE OTpaxeHue.

NuTepdepeHuuns ceeTa. BpemeHHas n
NPOCTpaHCTBEHHas KOrepeHTHOCTb. MeToabl
NMOMyYeHNst KOTEPEHTHLIX WCTOYHWKOB CBeTa: OnbIT
FOHra.  WHTepdepeHUMss B TOHKMX  MIIEHKax.
Oudbpakuua ceeta. [OudpakumoHHas pelleTka Kak
cneKTpanbHbIvi Npnbop.

1.9

OnemeHTbl KBAHTOBOM
ur3mnKu

DOTOINEKTPUYECKNIA adppekT; ero
3KCNeprvMeHTaneHoe  uccrnegoBaHve.  YpaBHEHUe
OnHwTenHa. @doTtoHbl. Mopgenb atoma Bopopoda
Bopa-Pesepdopma. OnbiTel Pesepdopaa. Coctas
agpa. HyknoHbl. 3apsag m MaccoBoe 4ucno sagpa.
OHeprus cBsA3m sgpa. M3oTonbl.

2. MpaKkTnyeckne 3aHATUA

2.1

OcCHOBBI KUHEMATUKN 1
ONHAMUKN.

TaHreHumanbHoe n HOopMmarnbHoe YyCKOpeHue.
OcHoBHble  3agaum KMHEMaTUKN. YrnoBble
nepemeLleHme, CKOpoCTb U  yckopeHune. CBs3b
NMHENHBIX U YTNOBbIX BENTUYMH.

MepBbin 3akoH HbloToHa. Cunbl B npupoge,
dyHOaMeHTanbHble B3avMmogencTeus. BTopol 3akoH
HbtoToHa. Macca, nmnynsc. TpeTun 3akoH HeloToHa.

2.2

3aKoHbI COXpaHeHnA B
MeXaHUKe.

3aKkoHbl coxpaHeHusl. 3aKoH COXpaHeHWs MMNyrbca.
KoHcepBaTMBHbIE M HEKOHCepBaTWBHblE CUMbl U
CUCTEMBI.

Pabota. CBA3b cunbl C NOTEHUWANbHOW 3Hepryven.
Bugbl  paBHOBecus. OHeprns  MexaHM4Yeckoro
OBWKEHWs. 3aKkoH COXpaHeHus W npeBpaLeHus
3HEeprnu.

2.3

OcHoBbl MKT, rasosble
3aKOHbI.

[aBneHve rasoB. TemnepaTypa M ee U3MepeHue.
AbcontoTHas Temnepartypa. WpeanbHbIn ras.
YpaBHeHve  MeHpeneesa-KnaneripoHa. ["a3oBble
3akoHbl.  OCHOBHOe  ypaBHEHWE  MOMEKYNApHO-
KMHETUYECKON TEOPUN ra3os.

2.4

TepmognHamuka.

BHyTpeHHsI®  3Heprusi, M ee W3MEeHeHue npu
B3aMMoaencTeum TEPMOANHAMNYECKUX cucTem.
Pabota u Tennota kak ¢opmbl oOMeHa 3Hepruemn
MeXay cucteMamu.

MepBoe Hauyano TepmoguHamuku. [MpumeHeHue
nepBoOro Havyana TEepMOAMHaMMKM K M3orpoueccam.
TennoeMKkocTb. TennoBble MalWuHbl. VigeanbHbl LMK
KapHo.
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OrnekTpoanHamuka,
OCHOBHbI€ 3aKOHBbI
3MNeKTpOoCTaTUKN.

3akoH KynoHa. OJOnekTpuyeckoe nofne B BakyyMme.
PaboTta cun anektpoctatuyeckoro nons. MoteHuyuan.
OnucaHne aneKTpoCcTaTUYeCcKOro nons C MOMOLLbIO
noTeHuMana W BeKTOpa  HanpshkeHHOCTU  Morsi.




OnekTpocTaTnyeckoe none npu Hanu4uum
MPOBOAHMKOB.  JrnekTpocTaTMyeckoe  nome  npw
Hanuyum AV3NEKTPUKOB. MpoBoAHMKM B
3NeKTPUYEcKoM rnorne. ANeKTPOEMKOCTb.

3aKOHbI MOCTOSAHHOTO TOKa. | OnekTtpuyecknn Tok. 3akoH Oma ans ogHOPOOHOro
yyacTka uenu. ConpotusneHune NpoBOAHUKA.
CTopoHHME CUnbI. OnekTpoasuxKyLLas cuna.
2.6 NcTouHnkn Ttoka. 3akoH Oma ans HeogHopogHOoro -
yyacTka W Ans 3aMkHyTow (nomHon) uenw. 3akoH
[xoynsa-JleHua. PasBeTBnNéHHbIE  anekTpudeckue
uenu. Mpaeuna (3akoHbl) Knpxroda.

MaruuTtHoe none. Ynpyrme | Cuna  JlopeHua. WHAyKUMSE  MarHMTHOro  Monsi.
N 3NIeKTPOMarH1THbIE B3aumopgencteme TokoB. Cuna Awmnepa. OnbiThl
konebaHusi u BOJHbI. dPapages. MarHuTHbIN MOTOK. 3akoH
anekTpoMarHnuTHonm wHAaykumn ®dapaged v npasuno
JleHua. CamonHayKuus.

CkopoCTb W YCKOpEHWEe npu  rapMOHUYECKOM
27 konebaHnn. YpaBHeHWE [OBWXKEHUS  MPOCTEMLLUUNX i
' MexaHudecknx cuctem 6e3 TpeHus. MasaTHukn.
MapameTpbl anekTpu4ecknx konedaHmin.

CobcTtBeHHaa u4actota konebaHun. KuHeTuyeckas,
noteHuManbHas W norHas aHeprus konebrowierocs
Tena. 3atyxaiowme konebaHus. BonHbl. Bugpl BOMH.
CkopocTb BonHbI. [1nockve u cdepuydeckne BOIHBI.
YpaBHEHME NITOCKON rapMOHNYECKON BeryLen BOSHbI.

OcHoBbl reomeTpuyeckon n | lNpenomneHne ©n  OoTpaxeHuwe  cBeTa, MOMHOe
BOJTHOBOW ONTUKW. BHYTpeHHee oTpaxeHune. WHTepdepeHuma ceeTa.
MeToabl NonyyYyeHns KOrepeHTHbIX UCTOYHMKOB CBeTa:
onbIT lOHra. WHTepdpepeHuns B TOHKMX MrEHKax.
Ondpakunsa ceeta. [dudpakumoHHas pelueTka Kak
cnekTpanbHbIvi npnbop.

OnemeHTbl KBAHTOBON POTOINEKTPUYECKNI apdexT; ero
PU3nkn 3KCnepvMeHTanbHoe  uccnegosaHve.  YpaBHeHue
OnHwTenHa. ®doTtoHbl. Mogenb atoma Bogopoda
Bopa-Pesepdopaa. Onbitel Pesepdopaa. Coctas
agpa. HyknoHbl. 3apsg m MaccoBoe uuicno agpa.
OHeprusa cBasu sgpa. MsoTtonsl.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

(o]0 ]0)
Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbI CaMoCToRTeNnEHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopaTopHblie paGoTa Bcero
1 cemecTp

OcHOBbI KUHEMATUKN 1

1. 6 4 0 4 14
OVHaMUKN.
3aKkoHbl COXpaHeHns B

2, P 2 4 0 4 10
MeXaHUKe.
OcHoBbl MKT, rasoBble 12
3aKOHbI.

4. TepmognHamuka. 4 4 0 12
OrnekTpoanHamMmuka,

5. OCHOBHbI€ 3aKOHbI 4 4 0 4 12
3ANEKTPOCTATUKM.
3aKoHbl MOCTOSAHHOTO

6 2 4 0 4 10
TOKa.
MarHuTtHOe none.
Ynpyrue n

7. Py 6 4 0 4 14
3NEKTPOMarHnTHble
konebaHnsa 1 BOMHbI.
OcHoBbI FeoMeTpUYecKomn

8. OoMeTP 4 4 0 4 12
1 BOMNHOBOW OMNTUKMN.




9 OnemeHTbl KBAHTOBON 4 4 0 4 12
ur3nKK
Ok3ameH 36
UToro: 36 36 0 36 144
3P0
Bugpl 3aHATUIN (KONWUYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosATenbHas
n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHble paGoTa Bcero
2 cemecTp
1 OCHOBbI KUHEMATVKN U 05 0 0 8 8.5
OVHaMUKN.
2 3aKoHbI COXpaHeHWst B 1 1 0 10 12
MeXxaHuKe.
OcHoBbl MKT, rasoBble 05 1 0 10 115
3aKOHbI.
TepmognHamuka. 0,5 1 0 10 11,5
OnekTpoanHamuka,
5. OCHOBHbI€ 3aKOHbI 0,5 0 0 8 8,5
3NEKTPOCTATMKMN.
6 3aKOHbI MOCTOSIHHOTO 05 1 0 8 9.5
TOKa.
MarHuuTHOe none.
7. | Ynpyrvewu 0,5 0 0 10 10,5
3MNeKTPOMarHnTHbIE
KonebaHWsi U BOJHbI.
WUToro Bo 2 cemecTtpe 4 4 0 64 72
3 cemecTp
8. OcHoBbI reomeTpueckon 1 1 0 30 32
1 BOJTHOBOW OMTUKM.
0. OnemMeHTbl KBAaHTOBOW 1 1 0 29 31
Hur3mnKK
Ok3ameH 9
UTtoro B 3 cemecTtpe 2 2 0 59 72
WTtoro: 6 6 0 123 144

14. MeToaun4yeckue yKkasaHusi Ans oby4yarowmxcsi N0 0OCBOEHUIO AUCLIUNTIUHbI

Mpuctynas K mM3yvyeHuto yy4yebHOW OUCUMMMHBI, LerecoobpasHo O3HAKOMWUTBLCHA C y4yebHoW
nporpaMmoun ANCUUMNINHLI, NTIEKTPOHHbIM BapnaHT KOTOPOW pasMeLLEH Ha canTte bd BI'Y.
3HaHMe OCHOBHbIX MONOXEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLMUNIIUHLI, NOMOXET
obyyvalLNMCS OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO W poSib U3y4yaeMou
ANCUMNIMHBLI B MOAroToBKEe OyayLlero BbIMYyCKHWKA, CTPOUTbL CBOKO paboTy B COOTBETCTBUU C
TpebOoBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOM paboTbl NO AUCLMMNIIMHE SIBMAKOTCS NEKUUN 1 NpaKTUYecKne
3aHATUA, MNOoCeLleHne KOoTopbiXx o0bs3aTenbHO Ons BCeX CTYAEHTOB (KpOMme CTyAEeHTOB,
obyyvarLmMXcs No MHAMBUAYanNsHOMY nnaxy).

lMoarotoBKa K NPaKTUYECKUM 3aHATUAM BeOeTCs Ha OCHOBE MSIAaHOB MPAKTUYECKUX 3aHATUN,
KOTOpble pa3MelleHbl Ha cavTe dunvana. B xoge nogrotoBkM K NPakTUYECKUM 3aHATUAM
HeobXxoAMMO U3y4uUTb B COOTBETCTBUM C BOMpocamMu AN MOBTOPEHUSI KOHCMEKTbl NeKuun,
OCHOBHYIO nuTepaTypy, 03HaKOMUTLCA C AOMNOMNHUTENbHOW NuTepaTypon. Kpome Toro, cnegyet
NOBTOPUTb MaTepuan Nnekunn, OTBETUTb HA KOHTPOSbHbIE BOMPOCHI, M3y4nTb 06pasLbl peLleHns
3aiad, BbIMOSMHUTbL YNpaXXHEeHUs (ecnn Takme npegyCcMOoTpPeHbl).

MpnM noarotoBke K MPOMEXYTOYHOW aTtTectaumMm HeobxoaMMO MNOBTOPUTb MNPOMAEHHLIN
mMaTepuan B COOTBETCTBUM C y4ebHOW nporpaMmMon, NPUMEPHbLIM MepeYyHeM BOMPOCOB,
BbIHOCALLMXCA Ha 3K3aMeH. PekomeHOyeTcs MCNonb30BaTb KOHCMEKTbl NEKUMA U UCTOYHUKW,
nepeyncrnieHHble B CNMCKe nutepaTypbl B paboyen nporpaMme AUCLMNIIMHLI, @ Takke pecypchbl
3MEKTPOHHO-OMBNNOTEYHBIX CUCTEM.




Ons poctmxkeHna nrnaHnpyembiX pe3ynbTaTtoB o6yquM9| MCNoNb3ylTCA WHTEPaKTUBHbIE
nekuunn, rpynnosbie ANCKyCCU, aHaNmM3 NMMTaLNOHHbIX Moenen.

15. TMepeyeHb OCHOBHOM WU AOMONMIHUTENILHOU NUTEpaTypbl, PeCcypCcoOB WHTEPHET,
HeOGXOﬂVIMbIX AnAd oCBOeHUA ANCUUNINHbLI

a) OCHOBHag nuTeparypa:

Ne n/n McTouHKK

Hukepos, B. A. ®nsnka: coBpeMeHHbIN Kypc : yd4ebHuk / B. A. Hukepos. — 4-e n3g. — Mockea :
1 OawkoB n K° 2019. — 452 c. : wn. ISBN 978-5-394-03392-6 [OnekTpoHHbIN pecypc]. —
URL: https://biblioclub.ru/index.php?page=book&id=573262 (nata obpaLieHus: 14.04.2022).
Bytukos, E.N. ®usuka : yuebHoe nocobue / E.N. Bytukos, A.C. KoHgpaTtees, B.M. Y3guH. -
Mocksa : ®uamatnut, 2010. - KH. 3. CTpoeHue u cBoncTBa BellecTsa. - 337 ¢. - ISBN 978-5-
9221-0109-7, 978-5-9221-0110-3 ; To e [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75494 (14.04.2022).

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOoYHUK

dusumka: Paspgenbl «MexaHuka. MonekynsapHas ¢usmka. TepmoguHamuka» (OpraHusaums
caMocCToATeNnbHON paboTbl CTyaeHToB) : ydyebHo-meToamyeckoe nocobue / MwuHUCTepcTBO
obpasoBaHua 1 Haykm PO, OIBOY BIMO «Ydumckuin rocyaapCTBEHHbIA YHUBEPCUTET

3 3KOHOMMKM K cepBucay, Kadegpa «dPusmka» ; coct. O.A. [eHucoBa. - Ya : Ydumckui
rocyaapCTBEHHbIA YHUBEPCUTET SKOHOMUKM U cepBuca, 2014. - Y. 1. - 132 c. - bubnuorp.: c.
114. ; To xe [OneKkTpoHHbIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=272458 (14.04.2022).

MexaHvnka n MonekynsipHass dusmka : metoamyeckume ykasaHusi / H.B. AnekcaHpgpoea, P.Y.
M6atynnuH, J1.B. OanmatoBa, B.A. KysbmuueBa ; MuHucTtepcTBo TpaHcrnopTa Poccuinckon
®epepaumnn, degepanbHoe areHTCTBO MOPCKOTO M peyHoro dnota [ocygapcTtBeHHoe
4 obpasoBaTtenbHOEe y4dpexaeHue BbicLlero npodeccuoHansHoro obpasoBaHua MockoBckas
rocygapcTBeHHas akagemus BOOHOro TpaHcnopta, Kadeapa ¢duankn ; nog obw. ped. B.I.
CaBenbeBa. - Mocksa : Anbtanp : MTABT, 2014. - 108 c. : Tabn., nn. ; To xe [ONeKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=430253 (14.04.2022).

B) MH(POPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

Punsnka. AnemMeHTbl MONEKYNAPHOW OU3NKN U TEPMOANHAMUKK : y4ebHoe nocobue / cocT. U.M.
Osto, C.B. Bukynos, N.M. NneTtHeB., B.A. YeuyeB. - HoBocnbupck : HoBocnbupckmi

5 rocyaapCTBeHHbIV arpapHbivi yHuBepcuteT, 2013. - 141 c. ; To xe [OneKTpoHHbIV pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=230539 (14.04.2022).
AHucuHa, W. H. CoopHuk 3agad no dmsuke : ydebHoe nocobue / . H. AHucuHa, A. A. Orepuyk,
6 T. WN. MNMuckapesa ; OpeHOyprckuin rocyaapcTBeHHbIN yHUBepcuTeT. — OpeHOypr : OpeHOyprckuii

rocyaapcTBeHHbI yHusepcuteT, 2013. — 114 ¢. — Pexxum gocTyna: no nognucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=259374 (nata o6pauieHus: 14.04.2022)

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns AN CaMOCTOATENNbHOW paboThbl

Ne n/n McToYHUK
3to3uH, C.E. OcHoBbl hunsuku: yuebHo-MeTogmyeckoe nocobve No opraHnsauum camocTosATeNb-
1 How paboTbl cTygeHToB 3ao4Hon hopmbl 06ydeHus [TekcT])/ C.E. 3t03nH YuebHo-meToguyeckoe
nocobve — bopucornebck: PreQY BIM1O «bopucornebekun My, 2014. — 51 c.
2 MeTtoauyeckne matepuarnsl No AUCLMNIIUHE

17. OOGpasoBaTtenbHble TEXHONOrMKU, UCNONb3yeMble MNpU peanusauum y4ebHOM
AUCLUMNSINHBI, BKIMKOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusaumm OUCUUNIIMHBI NMPOBOAATCS Pa3nuyHble TUMbl NEKUMA: NEKUNa-BM3yanm3aums,
NeKumMs ¢ ocTaHoBKaMu, NpobnemHas nekums. NpakTnyeckme 3aHATUS NpeanonaratoT akTUBHYIO
AeATenbHOCTb O0y4alWmMxcs Mo aHanmady M3y4eHHOro maTepuana U MPUMEHEHMIO ero Ha
npakTuke.

Mpn peanusaumm OUCUMNNUHBLI UCMONb3YITCA UHGPOPMALMUOHHO-CNPABOYHbIE CUCTEMbI U
npoceccnoHanbHble 6a3bl AaHHbIX:


https://biblioclub.ru/index.php?page=book&id=573262
http://biblioclub.ru/index.php?page=book&id=272458
https://biblioclub.ru/index.php?page=book&id=259374

—Hay4Has anektpoHHasa 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaumnoHHasa cucrtema «EgnHoe OKHO gocrtyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru
—OneKkTpPoHHO-6MbnnoTeyHaa cuctema  «YHuBepcuteTckad  6GubnmoTteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:

NMporpammHoe obecneyeHue:

-Win10 (unun Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

MynbTumeguiHoe obopyaoBaHue (MPOeKTop, HOYTOYK UM CTauMOHAPHLIN KOMMNbIOTEP, SKpaH).

19. OueHo4YHble cpeacTBa Ansd nposeneHuA TeKyLI.l,e% n npomemyTquoﬁ aTrectauuun

MopsigoK  OUEHKM ocBoeHuMst obyvarowmmmucs yd4yebHoro martepuana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HaunmeHoBaHve WHpmnkaTtop(bl)
,-Il\},%, pasfdena aucumninHbl KO“&';?;)eH AOCTMXEHNA OueHouHble cpeacTea
(mogyns) 5 KOMMOeTeHUMn
OcCHOBbI KUHEMATUKN 1 OriK-8.1
1. OVHaMUKN. %T(K38 MK-3.1 WHuomBugyaneHoe 3agaHne (bnok 1)
MK-3.2
3aKoHbl COXpaHeHWsI B OrK-8.1
2. MexaHuKke. OrIK-8 MK-3.1 WHameugyaneHoe 3agaHne (bnok 2)
MK-3
MK-3.2
OcHoBbl MKT, rasoBble o OrK-8.1
3 3aKOHbI. [K-8 MK-3.1 MuonBmayanbHoe 3agaHue (brok 3)
MK-3
MK-3.2
TepmoguHamuka. OrK OrK-8.1
4 -8 MK-3.1 WHameugyaneHoe 3agaHue (bnok 4)
MK-3
MK-3.2
OnekTpoanHamuka, OrliK-8.1
5 OCHOBHbI€ 3aKOHbI OrK-8 MK-3.1 WHameugyaneHoe 3agaHne (bnok 5)
MK-3
ANEKTPOCTaTUKM. MK-3.2
3aKoHbl MOCTOAHHOIO OrK Orik-8.1
6 TOKa. 8 MK-3.1 MuanBuayanbHoe 3agaHue (bnok 6)
MK-3
MK-3.2
MarHuTHoe norne.

7 | Yneymen Orik-8 C|)1I_||<K:_38il " Briok 7
ANEKTPOMATrHUTHBIE MK-3 r||<-3.2 HOovBuayanbHoe 3agaHue (bnok 7)
KonebaHWsi U BOJHBI. -

OcHosBbl OrK Orik-8.1

8 reoMeTpu4ecKom n I'IK-é8 MK-3.1 MHaveuayanebHoe 3agaHue (bnok 8,9)
BOJSTHOBOM ONTUKW. MK-3.2
OnemeHTbl KBaHTOBOW OMK-8 OrlK-8.1 VHanBnayanbHoe aananue (Brok 8,9),

9 Hur3nKK NK-3 MK-3.1 echepar

MK-3.2 pedep
MpomexyToyHas aTTecTauusi
lMepeyeHb BONPOCOB K 3K3aMeHY
dopmMa KOHTPONs — 9K3aMeH

20 TunoBble OLUEHOYHble cpeAcTBa M MeToAMYecKMe MaTtepuanbl, onpegensiolme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMWN KOHTPOSb ycrneBaeMocTH


http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://biblioclub.ru/

KoHTporb ycneeaemocTu no AUCLUMIIMHE OCYLLECTBMSETCS C NMOMOLLBIO CrieyHoLLmX
OLEHOYHbIX CPeacTB:

20.1.1 AnauBuayanbHble 3afaHuA

Bnok 1

KuHemaTuka. [1BXkeHMe ¢ NOCTOAHHON CKOPOCTbIO

1. KaTep MoXeT nnbiTb B HEMOABWXHOW Boge co ckopocTbio 10 m/c. CKopocTb TeyeHus pekn 1 wm/c.
OnpepenuTe cpegHIO0 NyTEBYIO CKOPOCTb KaTepa Ha nyTu u3 nyHkTa A B NyHKT B 1 o6paTHo. [9,9]

2. [1za aBTOMOOMNS Bblexann OAHOBPEMEHHO M3 OAHOro nyHkrta. OanH aBToMObUNbL ABMXKETCA Ha ceBep,
Opyron — Ha 1oro-eoctok. C KakOM CKOPOCTM MaluuHbl YyOangawTcs Apyr OT Apyra, ecrnM uUX CKOPOCTU
COOTBETCTBEHHO paBHbl 10 n 20 m/c? [28]

3. lMewexopn yoansietca ot crtonba, Ha KOHLE KOTOPOro yKkpenmneH ¢oHapb, CO CKOpPOCTbio 6 km/4. Poct
newexoga 1,8 M, BeicoTa ctonba 4,8 m. Onpegenute CKOPOCTb YBENUYEHMS ANVHbI TEHM newlexoaa. [2,5]

4. B 6e3BeTpeHHyI0 Noroay kannv AoXAs OCTaBMAT Ha OKHE paBHOMEPHO ABUXYLLErocs co ckopocTbio 10
m/c aBToByca criebl, HanpasneHHble nofd yrnoM 60° k BepTukanu. Onpeaenute CKOPOCTb Kanernb OTHOCUTENBHO
3emnun.[5,8]

5. Katep npoxoaut pacctosHue mexgy ABYMS MPUCTaHsMWM Ha peke no TedyeHuto 3a 600 ¢, a npoTuB
TeuyeHunst — 3a 900 c. Kakoe Bpemsi noTpebyeTcs kaTepy AN1s NPeoAoneHnst 3TOro paccTtosiHus B o3epe? [720]

6. B 3agHiol0 cTeHKy OawHM TaHka, uaywero Co CKOpPOCTblO 72 KM/Y, ygoapsdeTca nyns, nerswas
roOpM3oHTanbHO CO cKopocTbio 750 M/C BCreg TaHKy, M Yynpyro OTCKakmBaeT OT Hee. C KakoW CKOPOCTbHO
OTHOCUTENLHO MONETUT OTCKOUMBLLASA MYSISA, ECIM CTEHKA HaKMNoHeHa K BepTukanu nog yrnom 30°? [720]

7. Katep nepennbiBaeT peky wupuHon 40 M. CkopocTb TedeHus pekm 3 m/c. CkopocTb kaTepa
OTHOCUTENBLHO BOAbI 5 M/C. 3a kakoe Bpems kaTep nepennbiBeT peky o Havkpatyanwemy nytn? [10]

8. ABTOMOBUNb ABurancsa M3 ogHOro MyHKTa B APYron C NMOCTOSIHHOM CKopocTbio 50 km/4, a obpaTHO co
ckopocTbto 70 km/4. Onpegenute cpeaHio CKOPOCTb Ha BCEM NYTU OBMXEHUS.[58 Km/v]

9. MNponeTas Hag NyHKTOM A, NUNOT BepToneTa AOrHan BO3OYLWHbIA LWap, KOTOPbIA CHOCKMIIO BETPOM MO
Kypcy camoneTa. Yepe3s 1 4 nunoT noBepHyn obpaTHO 1 BCTPETWU BO3AYWHLIN wap 20 KM oT nyHkTa A. Yemy
paBHa CKOPOCTb BETPpa, €CNY MOLLHOCTb ABUraTens BepTorneTa octaBanacb NOCTOAHHON? [17 Km/J]

10. Kartep, vmeowmii CKOpoCTb V, COBEPLUUIT OBE MOE3LKN ANUTENbHOCTBIO t; U t, Ha paccTodHue S un
obpatHo. [NepBas noesgka coBepLUeHa No peke, UMEIOLLEN CKOPOCTb TeYeHUs U, a BTopas no o3epy. Bo ckonbko

pa3 BpeMs OBWKEHUsI NO 03epy Oonblue BpeMeHN ABUXKEHUS KaTepa no peke? [1_ u’ /Vz]

11. Katep coBepwwnn gBe noesgku Ha pacctosiHie S u obpaTHo. NepBas noesgka coBeplueHa Mno peke, a
BTOpas no o3epy. Bpemsa ogHom M3 noe3gok okasanochb Ha TpeTb Gonblie BpemeHun gpyron noesgku. Onpegenvrte
OTHOLLEHME CKOPOCTU KaTepa K CKOPOCTU peku. [2]

12. Maccaxupckuii katep NpoxoauT paccTosHue 150 KM No Te4eHuo pekun 3a 2 Yaca, a NPOTMB TeYeHus 3a
3 yaca. Onpegenntb CKOPOCTb kaTepa B cTos4vern Boae (B KMm/4). 62,5

13. OckanaTopbl MeTpO [ABWMXYTCA CO ckopocTbto 1 M/c. C Kakom CKOPOCTbKO OTHOCUTENbHO
NoAHMMAaIOLWENCA NecTHULUbl Hago Mo Hew cnyckaTtbCs, 4YTOObl OCTaBaTbCA HEMOABWXHbLIM OTHOCMTENBHO
naccaxupoB, CTOSALLMX Ha CrycKatoLeMcs ackanatope? 3 m/c

14. Teno npowrno nyTb Sy, 3a t.. [epByl0 NOMOBNHY BpPEMEHN OHO ABUranocb CO CKOpocTbio Vi = 10 M/c,
BTOPYIO MOMIOBUHY BPEMEHU CO CKOPOCTbIO V, = 30 M/c. HanTu cpegHioo ckopocTb Ha BceM nyTu. 20

15. MNaccaxumpcknin kKatep NpoxoanT pacctoaHne 150 kKM No Te4eHU0 pekn 3a 2 Yaca, a NPOTUB TeYEHUS 3a
3 vyaca. HanTtu ckopocTb kaTepa B cTosven Boae (B km/4)? 62,5

16. lNMepBylo NOMOBMHHYIO MyTM aBTOMOGUNb Npoexan Co cpedHen CKopocTbio Vi = 60 KM/4, a BTOpyto CO

cpeaHen cKopocTbio V, = 40 KM/Y. HaTu cpeaHIo CKOPOCThL ero ABMXEHUSA Ha BCeM NyTu (B KM/4).[ \/ﬂ]

17. Teno npowno nytb Sy 3a t.. [epByt0 NONOBMHY BPEMEHU OHO ABUranocb CO CKOPOCTbIO Vi = 10 Mm/c,
BTOPYIO MOMOBUHY BPEMEHWN CO CKOPOCTLIO Vo, = 30 M/c. HYeMy paBHa cpefHsisi CKOPOCTb Tena Ha Bcem nytu? [20
m/c]

18. MNepByto NONOBMHY NYTU aBTOMOOUNb Npoexan co cpedHeln ckopocTbio 60 km/4, a BTOPYH CO CpedHen
ckopocTbio 40 KM/4. Yemy paBHa cpeHsisi CKOPOCTb ero ABUXeHUS Ha BceM nyTu (B kKM/4)? 48

PaBHoOycKopeHHOe ABUXeHue

1. MNMoesa, Tporasicb ¢ MecTa, OBUraeTcs pPaBHOYCKOPEHHO W, Mponas TPETbK 4YacTb CBOEro nyTu Ao
cnenyroLLEen OCTaHOBKN, AocTur ckopoctn 80 km/4. 3aTem OH ABurancsa paBHOMEPHO, a Ha NocrneaHen TpeTu NyTn —
paBHO3amefneHHo. KakoBa cpeaHsas CKOpOCTb noesaa mexay octaHoBkamu? [48 kv/d]

2. 3a kakoe BpeMsi MMMO HabngaTtens nponayT NepBble TPW BaroHa noesfa, ABWXKYLLErocs oT Havana
OCTaHOBKM PaBHOYCKOPEHHO, ecrin MepBbIi BaroH npowen 3a 4 c¢? PacctosHve mexay BaroHamu npeHebpedb.
[6.9]

3. Teno ABuranocb paBHOYCKOPEHHO M Yyepe3 6 ¢ ocTaHoBunock. OnpegenvTte nNyTb, NPONAEHHbIA TENOM
3a 3TO Bpewmsi, ecrnin 3a 2 C 40 OCTaHOBKM €ro CckopocTb bbina paBHa 3 M/c. [27]



4. lMynga nonagaeT B nperpagy W NpPOHWKAeT B Hee Ha rnyouHy 8 cm. Ha kakow rmybuHe CKOpoCTb nynu
yMeHbLnTCH B 4 pasa? [7,5-10'2]

5. HauanbHasa ckopocTb aBTomMobunsa 10 m/c, koHeyHas 30 m/c. OnpenenuTb CpeaHo NyTEBYIO CKOPOCTb,
eCnn M3BEeCTHO, YTO MEpPBYK MOMOBUHY MyTW aBTOMOOWNb ABWUrancd paBHOMEPHO, a BTOPYK MOMOBUHY —
paBHOYCKOPEHHO. [13]

6. ABTOMOOUNb, AOBWMXYLUMACA CO CKOPOCTblO 72 km/4. OcyllecTBNsSeT aBapuiHOE TOPMOXEHMEe C
ycKkopeHuem 5 M/c2. OnpepenuTe ckopoCTb aBTOMOBUNSA Ha NONOBUHE TOPMO3HOIO NyTu. [14]

7. ABTOMOOWNE ABWXETCA C MNOCTOSHHLIM YyCKOpeHuem 1 m/c’>. Mumo HabniopaTens aBTOMOGMML
npoesxaet co ckopocTbio 10,5 m/c. Ha kakom paccTtosiHum oT HabntogaTtens oH Haxogunca 2 ¢ Hasaa? [19]

2

8. MNpAMonuHeHoe OBWKEHNE TOYKM 3aaH0 ypaBHEHUEM X(t) =—2+3t-05t
NporiaeHHbIN Tenom 3a 8 ¢ asmxkeHus. [17]

9. 3a naty cekyHOy paBHO3aMEeLNEeHHOro ABWXKEHUs Teno npoxoauTt nyTb 1 M 1M ocTaHaBnvBaeTcs.
OnpepgenuTe pacctosiHWe, NPONAEHHOE TENOM 3a TPETbIO CEKYHAY CBOEro ABMXeHus. [5]

10. KoopaumHaTa Tena, BblpaXeHHas B MeTpax, 3aBUCUT OT BPEMEHMU, BbIPAXXEHHOrO B CEKYHAAX, NO 3aKOHY:

(m). Onpepenute nyTb,

X=2c0s2t . Onpegenute makcumanbHoe yckopeHue Tena. [8]
11. KoopavHaTa Tena, BblpaXkeHHas B MeTpax, 3aBUCUT OT BPEMEHW, BbIPaXXEHHOr0 B CEKYHAAX, MO 3aKOHY

X=2sin2t . Onpegennte MakcMmarnbHY CKOPOCTb. [4]
12. KoopavHaTta Tena, BblpaXkeHHas B MeTpax, 3aBUCUT OT BPEMEHU, BbIPaXXEHHOr0 B CEKYHAAX, MO 3aKOHY

X=21g2t . Onpegennte MakcMmarnbHY CKOpPOCTb. [4]

13. Teno gBmxeTca NPAMONMHENHO, MPMYEM KoopauHaTta nponopumnoHansHa Kyby BpemeHun. Onpegenvre
Kak N3MeHseTCs YCKOpeHUe OT BpeMeHW. [nponopumoHansHa NepBon CTENEHN BPEMEHU]

14. Teno ABwXeTca MPAMONMHENHO, NPUYEM KOOpAMHATa MpOnopuMoOHanbHa 4YeTBEepTOM CTeneHu
BpemeHn. Onpegenvre 3aBUCUMOCTb YCKOPEHUS Tena OT BPEMEHU. [NPonopLMOHanbHO BTOPOW CTENEHN BpeMEHN]

o X=
15. Teno aBwxeTCHA NPAMONUHENHO, NpMYeM KoopanHaTa obpaTHO NponopuuoHanbHa BpeMeHu G /t.
_ n

Ecnu ¢; n ¢, — KOHCTaHTbI, TO CKOPOCTb V=0t . OnpegenuTte 3HayeHue n. [-2]

16. CkopocTb Tena, BblpaXeHHas B M/C, 3aBMCUT OT BPEMEHW, BbIPaXEHHOr0 B CEKyHAaX, MO 3aKOHY

v =3sin2t . YUemy 6ygeTt paBHO MakcumManbHoe yckopeHue? [6]
17. Touka gBwxeTcsa BAOMb OCU X U KOOpAMHATa TOYKM B 3aBUCUMOCTM OT BPEMEHW U3MEHSETCS NO 3aKOHY

2
X=a+bt+Ct" (3 b ¢ - HekoTopble NOCTOSHHbIE BERMUMHBI). Macca Touku m. Mo KakoMy 3aKoHy mpu 3TOM
MEHsieTCH yCKOpeHne Toukn? [2c]
18. [IBmxeHne AByX BenocuneanucToB 3adaHbl ypaBHEHUAMN: X3 = 6 + 2t; X, = 0,5t% Yepes CKoNbKO CekyHa,
OT OAHOBPEMEHHOrO Havana ABMWKEHWS BENOCMNeaMCcTOB BTOPON JOCTUIHET nepBoro? [6¢]

CBoboaHoe nageHue

1. 3a nocnepgHo cekyHay cBoOOAHOro nageHus Teno npoxoaut nyte 50 M. Onpegenute nNonHoe Bpems
nageHus tena? [5,5]

2. Teno cBoboaHo nagaeT 6e3 HavanbHOM ckopocTu ¢ BbicoTbl 1210 M. OnpeaennTe cpeaHO CKOPOCTb
Ha HWXHel nonosuHe nyTun. [133]

3. B nocnegHioo cekyHay cBob6OOHOrO nageHus Teno npoLwno nyTb YETBEPTYKH 4YacTb BCEro mnyTw.
Onpepenute Bpems nageHus Tena. [7]

4. Teno 6polleHo BepTUKanbHO BBEPX CO ckopocTbto 40 mM/c. Kak OTHOCMTCA NyTb K NepemMeLLeHunto yepes 6
C nocne Havana gswxeHna? [5/ 3]

5. CBobogHO napatowiee Teno 3a MOCNEOHIO CEKyHAY MafdeHuMs MMEET CPEAHIo CKOpoCTb 8 M/c.
OnpepgenuTe CpeaHIo0 CKOPOCTb Ha BCEM NyTn cBO6oaHOro nageHus. [8]

6. C kpbllun goma oTopBanacb Cocyrnbka, koTopasd 3a Bpemsa 0,2 ¢ nponetena MMMO OKHa, BbiCOTa
koToporo 1,5 M. C kakoW BbICOTbl OTHOCUTENBLHO BEPXHEro Kpasi OkHa oTopBanach cocynbka? [2]

7. PakeTa cTapToBana C MOBEpPXHOCTU 3eMnu W ABUranach BEPTUKaNbHO BBEPX C yckopenuem 5 m/c’ B
TedyeHne 10 ¢ noka pabotanu ee pgpuratenu. CKONbKO BpeMeHM MpPOMOET C MOMEHTa npekpalieHus paboTbl
JBuratens 4o MOMeHTa NageHus paketbl Ha 3emnio? [14]

8. [1ea Tena nagatoT C pas3NIMYHbIX BbICOT U JOCTUraloT 3eMnun ogHOBPEMEHHO. Bpemsi nageHus nepBoro
Tena 4 ¢, a BToporo — 1 ¢. Ha kakon BbICOTE OT NOBEPXHOCTU 3emMnun Obino nepBoe Teno, Korga BTOPOE Havano
nagatb? [34]

9. AspocTaT nogHumMaeTcs ¢ 3emnu BepTMKaIbHO BBEPX C YCKOPEHMEM 2 m/c’. Uepes 5 ¢ nocne Havana
OBWKEHMS U3 Hero Bbinan npegMeT. Yepes kakoe BpeMs nocrne Hadana nageHus npegmet ynageT Ha 3emnio? [3,5]

10. [1Ba Tena OpoLleHbl U3 OOHOM TOYKM BBEPX C OAMHAKOBOM CKOpPOCThLi0 20 M/C C MHTEpBanom BpeMeHu 2
c. OnpegenuTe nHTepBan BpemMeHwu, nocne 6pocaHust BTOPOro Tena, Korga Tena BHOBb BCTpeTaTes. [1]

11. [1Ba Tena OpoLUeHbl U3 OAHOM TOYKM BBEPX C OAMHAKOBOW CkopocThio 20 M/C ¢ MHTepBanom BpeMeHu 5
c. OnpegenvTe nHTepBan BpemMeHu, nocne 6pocaHus nepeoro Tena, korga Terna BHOBb BCTPeTATCS. [4]



12. Wapwk nagaeTt c BbicoTbl 20 M Ha MOBEPXHOCTb OTCKakMBasi OT Hee C noTepen 25 % CkopocTw.
OnpenenuTe NonHoe BpeMsi 40 KOHLIA OTCKOKOB. [14]
13. Teno napaet ¢ BbicoTbl h. PasgenuTte 3Ty BbICOTY Ha TpU OTpe3ka Tak, 4ToObl Ha NpoxoxaeHue

KaXXgoro U3 Hux I'IOTpe6OBaJ'IOCb ONHAKOBOE BpeMA. Onpep,enMTe OJTMHY BTOPOro U TpeTbero OoTpe3KOoB. [h/3,

5h/9

14. Teno 3anywieHo BepTMKanbHO BBEPX, Tak 4To 3a 12 ¢ oHo npowrno nytb 400 m. OnpegenuTe ero

[ 242
HavanbHYy CKOPOCTb. [(gt £405 -9t )/2]

15. Wapuk nagaet ¢ BbicoTbl 20 M Ha NOBEPXHOCTb, OTCKakuBasi OT Hee ¢ notepen 25 % ckopocTu.
OnpepgenuTe BpeMa Mexay YeTBepTbIM U NSATbIM OTCKOKOM. [1,27]

16. Wapuk nagaeT ¢ BbicoTbl 20 M Ha NMOBEPXHOCTb, OTCKakmBasi OT Hee c notepen 25 % CKOpOCTW.
OnpepgenuTe nonHoe BpeMs 40 KOHLLIA OTCKOKOB. [14]

17. Wapwk nagaet ¢ BbiCOTbl 1 M Ha MOBEPXHOCTb, OTCKakuBasi OT Hee C noTtepen 25 % ckopocTu.
OnpepnennTe NonHoe BpeMs 40 KOHLA OTCKOKOB. [5]

18. Teno nagaeT ¢ HEKOTOPOW BbICOTLI, MPUYEM €ro HayanbHas CKOPOCTb paBHa Hymn. 3a nocnegHve ase

CekyHAbl NageHunst oHo nponeteno 2/3 scero nytn. Onpegenute NONHOe BpeMs NageHus Tena. [3 ++/3 |

KpuBonuHenHoe aBuxxeHue

1. OBoe uvrpatoT B MmsAY, Bpocas ero gpyr gpyry. Kakor Hambornbluen BbICOTbI JOCTUIHET MsY BO BpPEMS
Urpbl, €CNy OT OZHOMO UrpoKa K APYroMy OH NETUT B TeYEHNE BPEMEHMW paBHoro 4 c? [20]

2. Teno 6poLleHo ¢ HavanbHom ckopocTbio 10 M/c nog yrnom 60° Kk ropusoHTy. KakoB paanyc KpUBU3HLI
TpaeKkTopumn ABWKEHUS Tena B Touke bpocaHns? [20]

3. C BbICOTbI 2 M Nof YrnoM 45° K ropu3oHTy BpOoLLEH MY, KOTOPbINA NafaeT Ha 3eMIio Ha paccTosHUK 43
M MO ropu3oHTanu oT MecTta nageHus. Onpegenute Bpems noneta kamHs. [3]

4. MsumK, OTCKOYMBLUMIA OT MOBEPXHOCTU 3EMIIM BepTUKaNbHO BBEPX CO ckopocTbio 10 m/c, nponeten
MMMO OKHa AoMma, BbiCOTa kOoToporo paBHa 1,5 M, 3a Bpemsa 0,2 c. Ha kakoh BbICOTE OTHOCUTENbHO 3eMnu
HaxoauTCsa BEPXHWUI kpan okHa? [2,9]

5. [IBe yactvubl OBWMXYTCHA C YCKOPEHWEM ( B OLHOPOOHOM MOfe CUMbl TSHKECTU. B HavyanbHbI MOMEHT
BPEMEHM YacTULbl HaXoOUNNCb B OOHOW TOYKE U UMENM CKopocTu 3 u 4 m/c, HanpaBfeHHbIE FTOPU3OHTANbHO 1 B
NPOTMBOMOSIOXKHBIE  CTOPOHbI. Yepe3 kakoe BpemMsi BEKTOpbl WX  CKOPOCTEM  OKaXYTCS  B3aWMHO
nepneHamkynapHoimn? [0,34]

6. Teno ckonb3nT co ckopocTbio 10 M/C MO rOpM3OHTANbHOW MNIIOCKOCTU, Npubnwkasck kK wenu. LWenb
obpasoBaHa OBYMsi OTBECHbIMW MapasieflbHbIMY CTeHKaMK, pacctodHue mexay kotopbiMy 0,2 m. Ckomnbko pas
TENno yaaputca O CTEHKM, npexae 4yemM ynageT Ha AHOo, ecnv rmybuHa wenu 5 M, a ygap o CTEeHKy cuutaTb
abcontoTHo ynpyrum? [50]

7. MNop, kKaknum yrnom K ropu3oHTy HYXXHO BpocuTb Teno, YTobbl ero MakcumarnbHas BbicOTa nogbema Obina
B YeTbIpe pasa MeHblUue AanbHOCTK noneta? [45]

8. N3 BepToneTa, NeTALWeEro ropusoHTanbHo co ckopocTbio 20 m/c, Ha BbicoTe 20 m cbpolieH rpys 6es
Ha4anbHOM CKOPOCTW OTHOCUTENBHO BepToneTa. o KakuM yriom K ropusoHTy rpy3 ynaget Ha 3emnio? [45°]

9. Teno GpoLleHo BEpPX MO YriOM K FOPU3OHTY C Ha4arbHOW CKOPOCTbIO V,. MOoaynb U3MEeHEeHNss CKOpOCTH

V,v/3 3vZ/8g

BO BPEMS MOMeTa cocTaBun . OnpegennTb MakcMMarbHYH BbICOTY Tpaektopuu Tena. [~ © ]

10. Teno OpoweHO MNOA4 HEKOTOpPbIM YIrIOM K FOPU3OHTY M Haubornblyt BbicoTy 20 M JocTuraer,
yaanueLimch no ropudoHtany Ha 1000 m oT Toukun 6pocanunsa. Onpegennte CKOPOCTb Tena B faHHoW Touke. [500]

11. Yemy paBeH paguycC KpUBM3HbI B KOHEYHOW TOYKE TPAEKTOPWUW KaMHS, BPOLLUEHHOrO0 rOPU3OHTAaNbHO C
BbICOThbI 5 M, ecnu ganbHocTb ero noneta 10 m? [30]

12. Teno 6potueHo nog yrnom 60° K ropusoHTy co ckopocTbio 10 m/c. OnpeaenuTe yron K ropusoHTy, nop
KOTOPbLIM BUOHO TEMO M3 ToYKM BpocaHus 3a 1 ¢ 40 MOMeHTa nageHus. [45°]

13. Teno GpoLueHo nog yrrnom 45° kK ropusoHTy co ckopocTbio 10 m/c. KakoB yron mexay HanpasrneHuem

BEKTOPOB CKOPOCTU U YCKOPEHUS Yepes \/E c nocrne Hayana asuxeHua? [45°]

14. C BbicOTbl 20 M B rOpM3OHTaNbHOM HarpaeneHun GpolleH mMsY co ckopocTbito 5 m/c. Onpepenute
paccTosiHne Mexay ABYMSA ynpyrmmu coceHMMn ygapamu mada o semnio. [20]

15. Tpun OBWXKEHMMN KOIOHHBbI aBTOMOOMNEN C OOCTATOYHO BbICOKOM CKOPOCTBbIO V KOMKW TPS3U C KOrec
aBTOMOOUNA MOryT MonacTtb B Criegylolylo 3a Hum MawwuHy. Onpegenutb 6e3onacHyl AMCTaHUMI0 Mexay

2
aBTOMOOMNAMM, NMPU KOTOPOW KOMKM FPsi3v He nonagyT B MAYLLYIO CNefoM aBTOMaLUnHY. [V Y ]

16. ABTOMOOWNb C Konecamu paguyca R gBmxeTca co ckopocTbio V. OT Koreca BBepx B Touke A
oTHpackiBaeTCs KOMOK rpsA3n. Yron Mexay OnyLeHHOW U3 TOYKM A BHU3 BEPTUKAmbi0 U OTPE3KOM MeXAy TOYKon A
N TOYKOW KacaHus koneca c 3emnen paseH o. OnpegenuTe MakcMMmarbHYK BbICOTY, HA KOTOPYK MOOHWMETCS
KOMOK rpsiav Haz JOpOrom.

[20052 a(R +V?sin® a/g)]



17. Teno, 6poLLEeHHOe C HavanbHON CKOPOCTLIO 2 M/C BHM3 nof yriom 30° K ropu3oHTy, yrpyro yaapsieTcst
0 napannenbHble CTeHKM konogua. nybuHa konogua 10 M, paccTosiHMe Mexay CTeHkamu korogua 1 M.
OnpepgenuTe 4Mcno yoapos Tena O CTEHKU Konoaua BO BpeMs nageHus. [4]

18. Lapwvk, BpOLUEeHHbIN Noa YoM K ropu3oHTy o = 15° co ckopocTbio 20 m/c, ynpyro oTpasuncst ot
BEpPTMKANbHOM CTEHKN TaK, YTO BEPHYrNcHa B Touky OpocaHus. Onpegenure paccTtosiHMe OT TOYkuM BpocaHus oo
CTeHku. [5]

OvHamuka. NpsimonvMHenHoe ABMXeHne

1. Ha noacrtaBke nNeXWT Teno Maccon 2 Kr, NMOABELLUEHHbIA Ha MNPYXWHE, NOABELLUEHHOE Ha MpYXWUHe
XectkocTbto 1 H/M. B HauyanbHbIi MOMEHT npyxuHa He pacTsHyTa. [MogcTtaBKy HadvMHalT onyckaTb BHU3 C
ycKopeHuem 5 m/c?. Yepes Kakoe BpeMsi NoAcTaBka OTAenuTcs oT Tena? [2]

2. Ha nogcraBke nexuTt Teno maccon 1 Kr, NogBeLLeHHOE Ha MPYXMUHE XeCTKOCTbio 16 H/mM. B HauanbHbIN
MOMEHT BPEMEHM MPYKUHA He pacTsHyTa. [MoACTaBKy HAYMHAIOT OMycKaTb BHU3 C yckopeHueM 2 M/c’. Kakum GyaeT
MaKCUMarbHOE pacTshKeHne NPYKuHbI? [1]

3. CKomnbKO BaroHOB MOXET PaBHOMEPHO BE3TU MO FOPM3OHTANbHOMY MYTW 3NEKTPOBO3, Cuna TArM
KoToporo paBHa 13940 H, ecnn macca anektpoBo3a 184 T, macca ogHOro BaroHa 55 T, a kKO3PULMEHT TpeHus
kadeHus — 0,001? [22]

4. llap maccon 4 Kr HaxoOMTCs B SLLMKE, KOTOPbIN COCKarnb3biBaeT MO HaKMOHHOW MMOCKOCTU C YrrioM
HaknoHa 45°. KoadpduumeHT TpeHus paseH 0,5. C Kakol CUMon Lwap AasuT Ha nepeaHion cTeHky? [10]

5. [1ea Tena maccamv my u m, (My > mM;) COeAUHEHBI NMPYXMHOW N HAXOQATCS Ha rnagKkon ropusoHTanbHOM
nosepxHocTu. K cucteme npuknagbiBaeTcsi ropusoHTanbHasi cuna F B nepBoM cnydae kK Teny m;, a BO BTOPOM

cnyyae K Teny m,. HanTu OTHOLEHE BO3HUKAIOLWMX NPpKU 3TOM gedopmaumi NpyxXuHbl AXl /AXZ . [m2 /ml]

6. py3bl macconm 1 Kr u 2 Kr ABWXKYTCHA BAOMb BepPTMKaNbHOW OCUM C MOMOLUWM CUCTEMbl NMOABUXKHOIO U
HenoaBmwkHOro 6roka. C kakmm yCKOpEeHMeM ABMXETCS NepBbIn rpy3, ecnu rpy3 Gonbluen maccbl nogBeLleH K
noaswxkHoMy 651oky? [0]

7. Taray coobLlaeT HeHarpyxeHHoMy npuueny yckopenue 0,4 m/c?, a npuueny ¢ rpysom — yckopeHuem 0,1
Mm/c?. Onpepenutb yckopeHue, ecnu Tsrad 6yaet Bectn o6a npuuena. TpeHnem npeHebpeyb. [0,08]

8. CaHu CcKOMb3AT pPaBHOMEPHO MO HAKMNOHHOW MNIOCKOCTM C YrMOM HaknoHa o. KakoB npu atom

KO3(pDULMEHT TPEHUS MEXKAY CKOMNb3ALLMMMN NOBEPXHOCTSAMU? [thL]

9. [Ins yaepxaHus Tena Ha HaKMoHHOW MOCKOCTU C Yriom HaknoHa 30° HyxHa MUHMManbHas cuna 10 H,
a onsa paBHoMepHoro nogbema — 17 H. Kakosa macca tena? [2,8 «r]

10. Ha pgocke maccow 6 Kr, nexallen Ha rnagkon NoBepxXHOCTU, HaxoauTcsa 6pycok maccon 4 kr. Kakyto
MUHMManbHYIO CUMY HY)XHO NPWUIOXWTb K OOCKe, YTOObl OpyCcOK CKOMb3um Mo Hewn, ecrnnm Ko3dULMEHT TpeHus
mMexay bpyckom n gockon paseH 0,27 [20]

11. ABTOoMOOUNb Maccor 1 T, ABUrasicb paBHOYCKOPEHHO, ¢ MecTa HabupaeTt ckopoctb 100 km/y 3a 10 c.
Yemy paBHO cpeaHee 3HavyeHue cunbl, obecnevmBaroLlen pa3roH asTomobuns? [2800 H]

12. T'py3 nexuT Ha nony kabuHbl nNudTa. Bo ckonbko pas cuna gaerneHus rpysa Ha non NogHUMarLWerocst
C yckopeHueM 5 M/C® nuchTa Gomblue ero curbl AaBNEHWS HA MOM OMYCKAILLErocsi C TeM XE MO BENUYMHE
yckopeHvem nudpta? [3]

13. Teno nogHMMaloT BBEPX MO HaKMOHHOW MAIOCKOCTU C YrNIOM HakMoHa o U KOSMMULMEHTOM TPEHUS .

Onpegenutb KO3 PUUMEHT NONE3HOIro 4ENCTBUSA HAKMOHHOW MSIOCKOCTM. [1/(]‘+ “Ctga)]

14. HaknoHHas nNnockoCTb C YIMOM HaknoHa 45° OBMXETCA C YCKOPeHUEeM MO TFOpPU3OHTarbHOM
MOBEPXHOCTM MO HarnpaBneHM0 OCTPUSA HAKMOHHOW MAOCKOCTU. HaumHas C Kakoro 3HayeHusi YCKOPEHUs, Teno,
nexatiee Ha HaKNMOHHOW NIOCKOCTW , HAYHET NOAHUMATbLCS MO HAKNOHHOW MMOCKOCTU, ecrnn KO3 ULNEHT TPEeHUs
Mexay TernoM 1 HaKIMOHHOMW NNOCKOCTbIO paseH 0,17 [12]

15. 1Ba 6pycka maccamu 2 Kr n 3 Kr, CKpenmneHHble HegedOopMUPOBAHHOWN NPYXMHON XECTKOCTbIo 2 H/cwm,
HaxoOATCA Ha rmagKkoM ropmsoHTanbHoM ctorne. K 6pyckam npunoxeHbl ropu3oHTarnbHble CUIbl, COOTBETCTBEHHO 2
H 1 3 H, HanpaBneHHble B pa3Hble CTOPOHbI. HanTn ycTaHoBMBLUEECH yANTMHEHNE MPYXUHbI. [1,2 cM]

16. [lBa Tena oanHaKkoBOW MaccChbl CBA3aHbl HEBECOMOW HepacTSXKMMOW HUTbI. HUTb nepekuHyTa yepes
HEMOABWKHbIA BMOK, YKPENneHHbIN Ha BepLUMHE NMOCKOCTU C YIMOM HakroHa K ropusoHTy 60°. Mpu aTom ogHO
Terno CKONb3WUT MO NNOCKOCTW, a APYron ABMXKETCS BepTuKanbHO BHU3. Onpeaennte KOauULMEHT TpeHusa Tena o
NNOCKOCTb Ans TOoro, YToObl ABMXKEHMNE OblNo paBHOMepPHbIM. [0,3]

17. Tpu ognHakoBbIX Bpycka Maccbl M, CBsiI3aHHblE HUTSMU OBWXKYTCS MO FOPM3OHTANbHON LLIEPOXOBaTON
NMOBEPXHOCTU NoA AENCTBMEM MPUIIOXKEHHOW K NepBOMY OpycKy cunbl F, HanpaeBneHHON nog yrinoM o K FTOPU3OHTY.
HalnTn OoTHOLEHNE Cunbl HaTSHXKEHUS HUTEN MeXAy NePBbIM U BTOPbIM OPYCKOM K HaTsXKEHUIO MeXAy BTOpPbIM U
TpeTbum BGpyckom. [2]

18. B BepxHen ToYKe HaKMOHHOW MNOCKOCTU BbICOTON 12 CM 1 ANMHOM ocHoBaHWsa 90 CM NeXuT Tero.
KoadhduumeHT TpeHns mexagy Tenom u nnockocteto 0,2. Kakyto MMHMMAanbHYK CKOPOCTb Hago CoobWuTb Teny,
4YTOObI OHO Cbhexano € HaKMoHHOW nnockocTn? [1,7]



OunHamuka. 3aKoH BCeMUPHOro TaroteHus. KpuBonuHenHoe aoBuxeHue

1. KakoBO yckopeHne cBOOGOAHOro nageHus Ha noepxHocTn ConHua, ecnu cuntatb, YTo opbuTon 3emnu
SIBMSIETCS OKPYXHOCTb ¢ paanycom 1,5-10° km 1 nepuopaom Bpatuervs 1 rog. Paguyc ConHua 7-10° km? [270]

2. Maccbl aByx 3Bes3q paBHbl M; 1 M, (M; > M,), S — pacctosiHue mexay Humu, a G — rpaBuTaunoHHas
nocTosiHHas. Yemy paBeH nepuos obpalleHus aTux 3Be3f Nno KpyroebiM opbutam BoKpyr nx obLuero LeHTpa macc?

FMBWGWM+MQ]

3. KakoBa gomkHa ObiTb ANMTENBHOCTb CYTOK Ha 3emne, 4ToObl Tera Ha akBaTope ObiMM B COCTOSHMM
HEeBEeCOMOCTH, ecrnin paguyc 3emnu paseH 6400 km? [1 4 25 MuH]

4. Bo ckonbKO pa3 MakcumarnbHasi BbicOTa nogbema Tena, b6poleHHoro Ha JlyHe, 6onblie aHanorm4Hon
BbICOTbI Npy 6pocaHun Ha 3emMre, ecnv HavarnbHble CKOPOCTU B 060MX Criydasix OAMHAKOBbI, OTHOLLEHUE pagnyCcoB
3emnu u JlyHbl paBHO 3,6, a OTHOLLIEHME UX Macc paBHO 817 [6,25]

5. CpaBHuTte Bec Tena Ha akBatope 3emnu (P;) 1 Ha ee nontocax (P,). [P1 < P]

6. CnyTHWK OBMXETCA No KpyroBon opbuTte BoKpyr 3emnu Ha paccTtosHum h oT ee nosepxHocTu. Paguyc

) RYg/(R+h)
3emnu R. YckopeHue cunbl TSXECTU Ha NOBEPXHOCTU 3emnu g. HanTu ckopocTb cnyTHUKa. [ |

7. [1Ba oguHakoBbIX OQHOPOAHBIX XXENe3HbIX Lapa, ConpuKacasch, MPUTSArMBaOTCA Apyr K Apyry no 3akoHy
BCEMUPHOro TAroTeHns ¢ cunon F. Macchl wapoB yeBenuuunu B N pa3d. Kak M3MeHMTCa npu 3TOM cuna
B3aUMOAENCTBIS Mexay Wwapamu? [yBenuunnack B n** pa3]

8. Y noBepxHocTn 3emnu (T.e. HA paccToaHMM R OT ee ueHTpa) Ha Teno OeNCTByeT cura BCEMUPHOro
TaroteHma 36 H. Yemy paBHa cuna TAroteHmsl, 4EMCTBYOLAA Ha 3TO TeNo Ha paccTosHMm 3 R OT ueHTpa 3emnun?
[4H]

9. Begpo ¢ Bogon BpallaeTcs B BepTMKanbHOW MMOCKOCTM Ha ANMHOW HUTKM AnuvHow 1,6 m. Mpu kakon
HavMeHbLUer CKOPOCTU BpalleHns Boga He ByaeT BbinuBaTbCs u3 Begpa? [4]

10. Wocce umeeT Bupax c yknoHom 10° npu paguyce 3akpyrneHus B 100 M. Ha Kakyio CKOpOCTb
paccuntaH Bupax? [13]

11. MOTOUMKNUCT MOXeT [ABuUratbCa NO BepTUKaNbHOW CTeHe B T[OPU3OHTarNbHOW MNIIOCKOCTU C
MUHUMAanbHOWM CKopocTblo 25 m/c. OnpegenuTb paguyc NOBEPXHOCTU, ecnin KoadpdumumeHT TpeHus paseH 0,2.
[12,5]

12. lNo BHYTpPEHHEN rnagkon NOBEPXHOCTW Nonon cdepbl paguyca R = 2 M ABMXKETCS B ropM3oHTasrbHOM
nnockoctn Hebonbwoe Teno. KakoBow fJormkHa OblTb CKOPOCTb Tena, 4YToObl OHO, ABUrascb 0e3 TpeHus,
0OCTaBarnocb BCe BpeMsi Ha 04HOW BbicOTe R/2 OoT HmxHen Toukn cipepbl? [5,4]

13. CkopocTb camoneTta npu BbINOMHEHMU «MEPTBOW NeTnvM» nocTosHHa u pasHa 400 m/c. Cuutas, 4vTo
YenoBeK MOXEeT MepeHOCUTb MATUMKpaTHbIE Meperpys3kn, onpeaenutb MUHUMAanbHbIA  paguyc TpaekTopum
camornerTa. [4 kv]

14. Kak oTHOcATCA ApYyr K ApYry Cwibl, C KOTOpbIMW aBTOMOOWMb OaBWUT Ha CcepenuHy BOTHYTOro U
BbIMYKMOro MocTta MOCToB? Pagnyc KpmBmaHbl B 06omx cryyasx paBeH 50 M, CKOPOCTb ABMKEHUS 72 kKM/4. [9]

15. MaTtematuyecknini MasTHUK ¢ AnuHon H1UTKM 50 cM BpaLaeTcs B FOPU3OHTaNbHOM NIIOCKOCTU C YacTOTOM
1 06/c. Kakon yron obpasyeTt HUTb MasiTHUKa ¢ BepTuKanbio? [60]

16. MasaATHuk ¢ rpy3om m = 200 r OTBOAAT B rOPU30OHTANbHOE MOSOXEHME M OTNycKatoT. Yemy GyneT paBHO
MaKCMMarnbHOE HaTsKEHWE HWUTWU, MOCHe TOro Kak MasiTHWK 3auenuTcst 3a rBo3fb, BOUTLIN Ha cepeavHe O5VHbI
MasiTHUKA B TOYKe, HarnpasrieHne Ha KOTOPYIo 13 TOYKM NoJBeca CoCTaBMseT ¢ BepTukanbio yron 60°? [7,84]

17. Moe3n aBwxkeTcs no 3akpyrneHmto pagmyca 300 M co ckopocTbto 50 KM/4 Mpu paccTosiHuM Mexay
penbcamu 1,5 M. Ha ckonbko criefyeT NogHATb HAPYXHbIN PenbC MO OTHOLLEHUIO K BHYTPEHHEMY, YTOObI AaBneHue
Ha HX3 ObINo ognHakoBbIM? [10 cMm]

18. Wapwk maccomn 10 r noaseLleH Ha HUTb AnvHon 50 cm. Ero TOnKHyNu Tak, YTo OH OBWKETCH MO Kpyry B
rOPWU3OHTANbHOM MMOCKOCTU, NPUYEM HUTbL obpaayeT yron o = 60° ¢ BepTuKanbl. Onpeaenute YMcno o6opoToB
Lapuka 3a ogHy cekyHay. [1]

Bnok 2

3akoHbl coXpaHeHus1 IHepruum, umnynoca. Paborta

1. OBym Tenam maccamu 0,2 kr n 0,5 kr coobWmnM ogMHaKoBYyO 3Heprui. BTopoe Teno npowno nocrne
aToro Ao ocrtaHosku nyTb 1,1 M. Kako nyTb nponaeT O OCTAaHOBKM NepBOE TeNO, eCcriv KO3MULMEHT TPeHUs Ans
oboux Ten oanHakoBbIN? [3,75]

2. W3 opyaus Bbinetaet cHapaa nog yrnom 30° k ropusoHTy. OaHa coTas YacTb BCelt paboThl MOPOXOBbIX
rasoB pacxogyetcs Ha oTaavy. Bo ckonbko pas opygue Tsxkenee cHapsiga? [74]

3. Kakom yron HaknoHa AOMKHa WMETb Kpblla 3adaHHOM wupuHbl L, 4ToGbl BOAa cTekana 3a
MUHMManbHOe BpeMsa? TpeHne He yunTbiBaThb. [45]

4. [1ea Tena ¢ Maccamm m “ 3m ABWXKYTCS MO B3aMMHO NepneHanKynsapHbIM HanpasreHuam. llocne
coyaapeHus Teno Maccom m ocTaHoBurochk. Kakast yactb ero sHeprum nepewso B tenno? [2/3]

5. Ctpys Bogbl ceveHnem 10 oM’ yOapsieTcs O CTEHKy NeprneHaMKYnspHO K HEN 1 ynpyro oTckakusaeT 6e3
notepn ckopoctu. C KakoW CUIon OeWCTBYyeT Boda Ha CTEHKY, eCriM CKOpOCTb TedeHus Boabl B Tpyde 10 wm/c,
NMOTHOCTbL Bogbl 1000 kr/m>? [400]



6. C knuHa maccbl M = 10 Kr 1 yrmoM HaknoHa o = 45°, NPMUCTaBMNEHHOro K CTEHKe, COCKanb3biBaeT Terno
Maccon m = 4 kr. KoacpdmumeHT TpeHns mexay Tenom u knmHom paeeH 0,5. Torga, ecnu npeHebpeyb TpeHUeEM
MeXAy KMMHOM M OKpY)XatloLMMM ero CTeHKamMu, cuna gaBneHuns KNMHa Ha BepTuKanbHYyo cTeHy pasHa: [10]

7. Yenosek CTOMT Ha HEMOABWXHOW Tenexke, HaXO4sLENCA Ha rOPU3OHTanbHbIX pernbcax, n bpocaeT nog
yrrnom 60° K ropusoHTY KameHb Maccoit 3 Kr CO CKOPOCTbio 5 M/c oTHocuTenbHo 3emnu. Kakyo paboTy OH npu aToM
COBEpLUAET, eCnnM Macca Tenexkn sBMmecte ¢ yenosekom 160 kr? [38]

8. WHyp gnuHOM L nexut Ha rnagkoMm CTone, Ha OAHY TpeTb CBewmBasicb C ero kpas. Onpegenutb
CKOPOCTb LUHYpa B TOT MOMEHT, KOrga OH, COCKOSIb3HYB CO CTONa LEeNUKOM, 3aiMeT BepTUKanbHoe nonoxeHue. [

2\/2gTL/3]

9. Msau maccon 0,4 kr, neTswmin co ckopocTbto 10 M/c, yaapseTcsl O CTEHKY M yNpyro OTCKakMBaeT OT Hee.
Haante 3HaveHue cunbl, OEWCTBYIOLLEA Ha MSAY BO BpeMmsl yaapa, eCnu yron Mexay BeKTOPOM CKOpPOCTU U
cteHkon paseH 30°, a Bpems B3aumopenctausa 0,1 c. [40]

10. Ha kakoh MWHMManbHOW BbLICOTE HaL MNOBEPXHOCTbIO BOAbl AOIMKEH HaxXOAUTbCHA LEHTp Lwapa
nnotHocteto 100 Kr/M3, yTobbLI NpPWM nNageHun B BOAY OH norpysunca Ha rmybuHy 0,3 m? ConpotueneHuem
npeHeGpeyb. MNoTHOCTL Bogbl 1000 kr/m®, [2,7]

11. Onpegenute paboTy, 3aTpayeHHyl Ha cxaTtue npyxuHbl Ha 0,2 m, ecnu ang gedopmauuun 3Tomn
npyuHbl Ha 0,4 M Heob6xoaMMO NMpuUNoXxuTb cuny 6 H. [0,3]

12. Tenexka OBWKETCA rOPU30OHTaNbHO C NMOCTOSIHHOW CKOPOCTbIO, U B HEKOTOPbLIA MOMEHT Ha Hee KnagyT
TEno C Maccou, paBHOW Macce Tenexkn. Ha ckonbko NPoLEHTOB YMEHbLUMNACh 3HEPrust Tenexkn? [75]

13. 'py3oBuK egeT co ckopocTbto 7 M/c. Msumk maccon 0,25 kr, OpOLUEHHbLI BOOMOHKY Tpy30BUKa,
yaapsietcss abComnoTHO ynpyro B ero 3afgHuin 6opT ¢ ropusoHTanbHow ckopocTbio 10 m/c. Onpegenntb UMNynbC
Msiva nocne ygapa. [1,4]

14. Tpu nocagke camoneT Maccom 5.10% kr OBWXETCA C yckopeHuem 6 m/c?. KakoBa MOLLHOCTb
TOPMO3SLLEN CUrbl, ecny HavanbHasa ckopocTb 30 m/c? [4500 kBT]

15. Teno maccon 1 kr ygapsieTcs Heynpyro O nokoseecsa Teno maccou 4 kr. Onpegenvte Qom0
NOTepsiHHOW KnHeTuyeckomn aHepruu. [0,8]

16. MuHMmanbHasi CKOpPOCTb, MpWM KOTOPOW nynsd npeogoneet npenatrcreue, pasHa 300 wm/c. Kakyio
HayanbHyl CKOPOCTb AOIMKHA MMETb Nyns, 4Tobbl CKOPOCTL Npu Bbinete us npenatcTeusa gocturna 400 m/c? [500]

17. Teno GpoweHo nog yrnom 60° K ropu3oHTy. KakoBO OTHOLUEHME MOTEHUMArnbHOW SHeprum K
KMHETUYECKOM 3HEPIM B BbICLLEN TOUKe TpaekTopumn? [3]

18. ManeHbkM LWapuK HauYMHaEeT CKOMb3WUTb W3 BEpXHEW TOYKM HEMOABWKHOW rnagkon nonycdepsbl
paguyca R. Ha Kakyto BbICOTY OH NOACKOYMT nocne abCconTHO ynpyroro yaapa O ropu3oHTarbHYH NOBEPXHOCTb,
Ha koTopow cTouT nonycdepa? [23R/27]

19. CHapsag B BeEpXHEW TOYKe TpaekTopuMu, yaaneHHOW OT MecTa BbICTpena Ha pacctodHun 1 KM no
ropuM3oHTanu, pas3pbiBaeTcs Ha [Ba OCKOSKa paBHOW Maccbl. OQMH OCKOMOK Mocre B3pbiBa BO3BpallaeTcs K
opyaouio No npexHen TpaekTtopuu. Ha KakoMm pacCTosHuM OT MecTa BbiCTpena ynageT BTOPOW OCKOMOK.
ConpoTtuBneHvem Bo3gyxa MOXHO npeHebpeyb? [4 kv]

20. B awwk ¢ neckom maccon 4,992 kr, nogBeLLEHHbIA Ha HUTKU, nonana nyns maccon 0,008 kr, neTeBLas
rOpM30oHTaNbHO CO CKOPOCTbIO nepen cTonkHoBeHnem 500 m/c, n 3acTpsana B Hem. Onpegennutb Ha Kakyt BbICOTY
NoAHMMETCSA ALMK NOCNe NonagaHus B Hero nynu. [3 cm]

21. C KaKoW CKOpOCTbI Hado 6poCUTb BHU3 MsiH C BbICOTbI 5 M, 4TOObI OH NMOANPbLIrHYN Ha BbicoTy 10 M?
Ypaap msava cumTatb abcontoTHo yrnpyrum. [10]

22. C KaKkow CKOpPOCTbIO AOIDKEH NPbIrHYTb MOA YrfOM o YeNoBeK Maccom M C Kpasi Tenexkm maccon M un
anvHoM L, 4ToObl nomacTb Ha [Jpyroh ee Kpan? TpeHWeM Mexay Tenexkod W nonoM npeHebpeub. [

v=./Lgm/(M +m)sin 20

23. CaHu cKkaTblBalOTCA C ropbl, uMerolen yknoH o = 30° K ropusoHTy. OnuHa cnycka | = 60 M.
KoadhdpuumeHT TpeHus ckonbxeHnuss caHen p = 0,14. Kakoe paccTosiHMe caHu MpokaTAaATcs nocrne crnycka no
ropM3oHTanu 4o ocTaHoBKN? [162 m]

24. I'py3 macchl 1 kI MeaneHHo BTackmBalT MO HAKMOHHOW MIIOCKOCTM Ha BbICOTY 4 M, 3aTpaTuB Ha 3TO
paboty 8 k. Ha aTom BbICOTE rpy3 cpblBaeTCca M CKONb3UT obpaTHo. Kakyio cKopocTb OH OygeT uMmeTb y
ocHoBaHua? [12]

25. B HenogBwxHbIN Wap ygapsetca He Mo NWHUM LIeHTPOB OPYron Takow xe wap. oA kakum yrrom
pasneTaTcs Wwapbl, eCrv oHKM abcontoTHO ynpyrue u rmagkme? [90]

26. Tena ¢ maccamu 2 kr U 3 Kr ABUraloTCA HABCTPeYy Apyr ApYry CO CKOPOCTAMM COOTBETCTBEHHO 2 M/C U
1 wmlc. lNpeHebperaa TpeHuem, onpeagenute CKOPOCTb Oonee TsXenoro Tena nocne abCconioTHO YNpyroro
coynapeHus. [1,4]

27. Teno cockanb3biBaeT C BEPLUMHbI rMagKkor nonycgepsl M OTpbiBaeTCsl OT Hee Ha BbicoTe 2,5 M OT ee
ocHoBaHua. OnpegenuTte paguyc nonycgepsl. [3,75]

28. Ha rmagkon ropM3oHTanbHONM NOBEPXHOCTUN OKOSIO CTEHKN CTOUT CUMMETPUYHBIN Bpycok maccon M = 4
kr ¢ yrnybneHvem nonycdepudeckon opmbl pagmycom 1,25 m. U3 Toukn A 6e3 TpeHus cockanb3biBaeT wanba
mMacconm m = 1 kr. HagmTe makcMmarnbHY CKOPOCTb Bpycka nNpuy ero nocriegyrowem ABumkeHuu. [2]




29. Kakyto MMHUManbHY CKOPOCTb AOJDKEH LUAPUK MaTeMaTU4YeCcKOro MadTHWKA C HUTbI OfAvHON 1 M,
Npoxoas NonoXeHne paBHOBECKS, YTOObI CMOr caenaTth NMOoJHbI 000POT B BEPTUKANbHOM NOCKOCTU? [7]

30. [Ba wapurka ¢ maccamm 3 Kr M 5 Kr ABMXYTCS NO rNagKkow ropusoHTanbHOW NOBEPXHOCTU HaBCTPeYy
Opyr opyry co ckopocTtamu 4 m/c u 6 M/C COOTBETCTBEHHO. YeMy paBHO M3MEHEHUEe BHYTPEHHEN SHEPruu LapoB
nocne ux ynpyroro cTonkHoBeHua? [94]

31. Knuu maccon 0,8 Kr ¢ yrfioM HakroHa y ocHOBaHust 45° nexuT Ha rnagkon nosepxHocTu. C KnuHa ¢
BblcOTbl 0,5 M, HauMHaeT CKoNb3UTb Teno Maccom 2 kr. Ha kakoe paccTosiHMe CMecTUTCS KMWH, Korga Temno
okaxeTcs y ero ocHoBaHuA? [10 cMm]

32. Opyawne macchl 400 Kr pacrnosioXXeHo Ha rnagkon ropusoHTanbHoOM noBepxHocTu. OnpeaennTe TaHreHe
yrna nof KOTopbIM YCTaHOBMEH CTBOM Opyaus, ecrnu cHapsia maccon 20 Kr BbineTaeT noa yrioM 60° K ropusoHTy.
[1,65]

33. Onpegenute MakCcMMarnbHYylO [OMK  3HEPrUW, KOTOPYW MOXET nepedaTtb  ABWXKYLLMIACA
HepensATUBUCTCKUN NPOTOH HEMOABWXHOMY 3MIEKTPOHY NPW yNpyrom ctonkHoBeHuw. [0,2 %]

34. lllap HaneTaeT Ha BTOPOW, NepBOHaYanbHO HEMOABWXHbIN, Luap, MUCMbITbIBAs C HUM LiEHTpanbHoe
yrpyroe cTonkHoBeHue. [lepBbil LWwap nocrne CTONKHOBEHUS W3MEHUT HanpaBfeHue [ABWKEHUS Ha
NPOTMBOMOSOXHOE, eCnu:

a) ero macca MeHblle Maccbl BTOPOro wapa; 6) ero macca 6onbliue mMaccbl BTOPOro Liapa; r) ero macca
paBHa Macce BTOPOro LWapa; r) HMKoraa; a) Bceraa.

35. Kakyio makcMmanbHylo OOM0 3HEpPruM MoXeT nepefdaTtb ABWKYLLUMNCA HEepensaTUBUCTCKUNA 3MEKTPOH
HEenoABWKHOMY 3MEKTPOHY Npu ynpyrom ctornkHoBeHumn? [100 %]

36. Kakyto mMakcumarnbHyt0 [OM0 3HEPTrUW, MOXET nepefatb OBWXKYLLMICA aToM as3oTa HEemnoABMXKHOMN
MOJIeKyne a3oTa npu ynpyrom CTonkHoBeHun? [89 %]

37. B kakom cnydae gBuraternb aBToMobunsa JormkeH coBeplumTb 6onbluyo paboTy: Anst pa3roHa ¢ MecTa
00 ckopocTh 36 KM/Y4 Mnn Ha yBenu4YeHne CKopocTh oT 36 KM/4 fo 72 KMm/4? [BO BTOPOM crny4vae]

38. KameHb OpolueH BepTuMkanbHO BBEPX CO ckopocTbio 10 m/c. Ha kakon BbICOTE KMHETUYECKasi 3Heprus
KamHs1 OygeT paBHa noteHumanbHon? ConpoTmBrieHneM Bo3ayxa npeHebpeus. [25]

39. lMynga, neTawasi co CKOPOCTbIO V,, NPOOMBaAET HECKOMbKO OAMHAKOBBLIX LOCOK PaBHOW TOMLMHbI U
pacnonoXeHHbIX BNIOTHYK APYr K Apyry. B kakon mo cuyeTy OOCKe 3acTpsiHET Mynsi, €eCrnv ee CKOpPOCTb Mnocre
NPOXOXAEHWs NepBon 4OCku paBHa Vi = 0,84v,? [4]

40. BaroH maccon 20 T, gBuxKyLuncs co ckopocTbto 0,3 m/c, goroHseT BaroH maccon 30 T, ABMXYLLMIACA CO
ckopocTbio 0,2 M/c n cuennsieTca ¢ HAM. C kaKkoi CKOPOCTbIO Jarnee BaroHbl ABUratoTca kak eguHoe uenoe? [0,24
m/c]

41. MNoabEeMHbIN KpaH paBHOMEPHO MOAHMMAaET rpy3 maccom 2 T. MowHocTe gBuratens kpaHa 7,4 kBT.
OnpegenuTb CKOPOCTb MOAbEMA py3a, ecnu K. M. 4. ycTaHoBku 60%. [0,22 m/c]

42. Wapuk maccorn 100 r ynan ¢ BbicOTbl 20 M Ha FOPU3OHTANbHYK MNAUTY U OTCKOYMI OT Hee BBEPX
abcontoTHo ynpyro. OnpenennTb UMNYNbC, NOMYYEHHbIN NANTON. [4 Krvm/cC]

43. Teno maccon 100 kr nogHUMaeTcs ¢ yckopeHuem 2 M/c? Ha BbicoTy 25 M. Kakasi paboTa cosepLuaetcst
npy nogbeme Tena? [30 kOx]

44. Mapgaowun BepTMKanbHO wWapuk mMaccom m = 200 r ygapunica O Nos Co CKOPOCTb V = 5 m/c u
noanpbIrHyn Ha BelcoTy h = 80 cM. HanTu nsmeHeHue umnynbca wapuvka npu yaape. [1,8 (kr-m)/c]

45. Teno maccorm m nog OeCTBUMEM HEKOTOPOM MOCTOAHHOW CUMbl HAYMHaeT OABUraTbCA U3 COCTOSAHUA
MOKOS1 PaBHOYCKOPEHHO U Nponas nyTb S npruobpeTaeT CKOpOCThb V. Kakyo MOLLHOCTb pa3BuBaeT npu 3Tom cuna? [
N =mv°/4S;

46. Teno, OpowleHHOe BepTUKanbHO BBEpPX, ynano o6paTHO 4yepe3 4 C nocrne Hayana ABWKEHUS.
Onpenennre KMHETMYECKYIO SHEPTM0 Tefna B MOMEHT BpocaHms 1 NOTEHUMANbHYH SHEPTUO B BbICLLEN TOYKE, €Cnn
ero macca 0,5 kr. ConpoTusneHne Bo3gyxa He yunTbiBaTb. (g=10 M/CZ). [100 Ox]

47. B xakoM crny4vae gsuratenib aBToMoOOMIA JOSKEH CcOBepLUMTL BonbLuyto paboTy: Anst pasroHa ¢ Mecta
00 ckopocTh 36 KM/4 nnn Ha yBenuyeHne ckopocTu oT 36 KM/4 Jo 72 KM/47? [BO BTOPOM crny4vae]

48. Myns, neTtawas co ckopoctbto 400 m/c, nonana B 3eMnsiHOW Ban u yrnybunacb B Hero Ha 0,5 m.
OnpegenuTe cuny CONpOTUBMNEHUSA TPYHTa OBWXKEHUIO MyNK (CYuTas 3Ty CUy NOCTOSIHHOM), ecnin macca nynu 7 T.
[1120 H]

49. KameHb OpolueH BepTuKanbHO BepX Co ckopocTbio 10 mM/c. Ha kakow BbICOTE KMHETUYECcKas SHeprus
kaMHs 6ygeTt paBHa noTeHumansHon? ConpoTueBneHnem Bosayxa npeHebpeys. [20 m]

50. MoTop anekTpoBO3a Npu OBWXEHUM CO CKOPOCTbIO V = 72 kM/4 notpebnsieT mowHocts N = 800 kBT.
KoadhpunumeHT nonesHoro AencTBMS CUNOBOM YCTaHOBKU anektposo3a n = 0,8. Onpepenute cuny Taru moTopa.
[3,210" H]

51. BaroH maccon 20 T, gBvxkywwmincsa co ckopocTbto 0,3 m/c, goroHsieT BaroH maccon 30 T, ABVKYLLMIACH CO
ckopocTbto 0,2 m/c n cuennset ¢ HAM. C Kakol CKOPOCTbIO Jaree BaroHbl ABUraloTcs Kak eguHoe uenoe? [0,24
m/c]

52. MNocTtoaHHas cuna 5 H pencrteyeT Ha Teno maccon 10 kr B TedeHue 2 c. OnpedennTb KOHEYHYH
KMHETUYECKYIO SHEPTUIO Tena, eCcrnv HavanbHas KUHeTMYeCKasa 3HePrnst paBHa Hynto. [5 ]



53. Teno, 6poleHHoe BePTUKANbHO BHU3 C BbICOTHI 75 M C HaYanbHoW ckopocTbio 10 M/c, B MOMEHT yaapa
0 3emno umeno kuHeTudeckyto sHeprmtio 1600 k. Onpemenutb Maccy Tena. ConpoTMBREHMEM BO3AyXa
npeHebpeub. [2 kr]

54. Teno maccoun 100 r, 6polleHHoe BepTMKanbHO BHU3 C BbiCOTbl 20 M co ckopocTbio 10 Mm/c, ynano Ha
3eMrto co ckopocTblo 20 m/c. HanTtu paboTy no npeogoneHunto conpoTmuBneHus Bo3ayxa. [4,6 Ox]

Bnok 3

MonekynsipHas ¢pusunka. FlazoBble 3aKOHbI

1. Kakoe paBneHuMe Ha CTEHKM cocyga MpoOu3BOAMUT a3, eCcniiv CpefHsia KBagpaTudHas CKOpPOCTb €ro
mornekyn 500 m/c, macca rasa 3, a 06bem — 0,5 n? [5'105]

2. CKOMNbKO MOEKyn COAepXUTCH B OOHOM nUTpe BOAbl, ecnu ee nnoTHocTb 1000 kr/m>? [3«1025]

3. B cocyne ob6bemom 20 cm® npu Temnepatype 27 °C u gasneHun 10° Ma HaxoauTCsl OAHOATOMHbI
naeanbHbIn ra3. OnpegenyTb CKOPOCTb LUHYpa B TOT MOMEHT, KOrga OH, COCKOJIb3HYB CO CTOMa LEeSIMKOM, 3aiMeT
BepTUKanbHoe nonoxeHue. [3]

4. BakyymHble HacoCbl NO3BOMSAIOT NOHWXKaTb AaBMNeHUe Ao 1,5-10™"° Ma. KakoBo B 3ToM cnyyae cpegHee
paccTosiHMe Mexay Mornekynamm npu Temnepatype 27 °C? [0,3 mM]

5. B o6beme 1 cm® npu gaeneHnn 20 kMa HaxogsTes 5-10™ monekyn renus (0,004 kr/monb). KakoBa ux
cpeaHekBagpaTtuyHasi ckopocTb? [400]

6. HeGonbLLO BO3AYLLHbIN LIAPUK YAEPXKUBAETCSA B BOAE Ha HEKOTOPOIt rmybuHe npu Temnepatype 17 °C.
LLapuk oTnyckarT, U OH BCMnblBaeT. Ha nosepxHOCTU BoAdbl Npu TemnepaType Bosayxa 27 °C o6beMm Liapuka
yBenmuuncsa Ha 20 %. 3TO 03Ha4vaeT, YTO NepBOHaYanbHas rnybrMHa HaxoXA4eHUs Wwapuka coctasnsna: [1,6]

7. Ha gHe cocyga, 3anonHEHHOro BO3AYyXOM, NEXUT MOMbIA MeTannmMyecknii Wapuk paguycom 2 cm u1
mMaccon 5 r. [1o kakoro AaBneHust HY)KHO CXaTb BO3AyX B cocyde, YToObl Wapuk nogHsnca Beepx? Temnepatypa
nocTosiHHa 1 paeHa 20 °C, M = 0,029 kr/monb. [1,25-107]

8. CrekngaHHyto Tpybky anuHom 10 cm Ha 1/3 norpyxaloT B pTyTb. 3aTeM ee 3akpbiBaloT Manbuem u
BblHMMatOT. Kakon anuHel cTonbuk pTyTn ocTaHeTcs B Tpybke, ecnv atMocdepHoe AaBrneHne coctasnseT 750 mm
pTyTHOro ctonba? [3 cMm]

9. [Ba cocyna, cofepXallimMx O4HY M Ty e Maccy OLMHAKOBOro rasa, CoefuHeHbl Tpybkon ¢ kpaHom. B
nepsom cocyae Aaenenne 10° Ma, Bo BTopoM — 3-10° Ma. Kakoe ycTaHOBUTCA AaBMEHWe Mocre OTKPLITUSA KpaHa,
€cnu TemnepaTypa ocTaBanachk NocTosHHoI? [1,5-10° Ma]

10. B 6annoHe cogepxutca ras npu temnepatype 270 K. Kakyto yacTb rasa cnegyeT yaanuTtb u3 6annona,
4yTOoObI NpUn HarpeBaHun go 300 K gaBneHne octanock npexHum? [10 %]

11. B BepTMKanbHOM UMNMHAPE HaxoguTcsa noa nopwHem ras npu temnepartype 400 K. Macca nopuwHsa 4
kr, nnowaas 0,004 m° Kakoit maccel rpy3 Hago MOMOXWUTb Ha MOpLUEHb, YTOObLI OH OCTancs Ha MecTe npwu
MeaneHHoM HarpeBaHum rasa Ha 100 K, ecnu atmocdepHoe gasneHne 10° Ma? [11 kr]

12. Hacoc, o6bem koToporo 1,2:10° mM®, coepuHeH ¢ cocynom, obbem kotoporo 0,03
M>. Ha cKonbKO MpOLIEHTOB BO3pacTaeT AaBneHWe B COCyAe 3a OfWH XOf MOpLUHS Hacoca, P 2
ecnu Temnepatypa npu 3ToMm He MmeHsaeTca? [4 %]

13. Kak uameHuTCa OaBneHve maeanbHOro rasa npu yBENUYEHUW KOHLEHTpaumu
Monekyn B 3 pasa, ecnv cpegHss KBagpaTuyHas CKOPOCTb MOMEKYN OCTaeTCa HEU3MEHHOMN?

[yBenuunTcs B TpU pasal 1

14. lNpun HarpeBaHUKN naeanbHbIN ra3 nepesBedeH U3 cocTosHMsA 1 B cocTosiHMe 2. Kak
n3meHuncsa npm aTom obvem raza? Macca rasa nocTosiHHa. [yMeHbLUNCH] T

15. KakoBa TemnepaTtypa 8 r kucnopoga, 3aHumatowero oobem 2,1 n npu gaBneHum
200 kMa? [-71 °C]

16. B OByx cocygax HaxoOsaTcs pasHble vaearnbHble rasbl, NpMYeM KOHLieHTpauums
MOJIEKYN MEPBOro rasa B 2 pasa MeHbLUe KOHLIEHTpauMu MOMeKkyn BTOpPOro, a OaBreHue
BTOPOro rasa B 3 pasa MeHblUe AaBfieHus nepBoro. Yemy paBHO OTHOLLUEHME abConTHON
TemnepaTypbl BTOporo? [6]

17. Ha gnarpamme PT Toukammn A u B n3obpakeHbl ABa COCTOSHUS OOHOW U TOW e
mMaccbl rasa. Kakas u3 Toyek cooTBeTcTByeT 6OonbliemMy o6bemy W Kakas 6onbluen
nNNoTHOCTU? [Va> Vy; Pa < pol

18.Ckonbko monekyn N rasa HaxoguTcst B cocyge eMKOCTbio V npu gaBneHun P u
TemnepaTtype T? [N = PV/KT]

19. MNpu unsoTepmuyeckom cxaTum rasa ero obbem ymeHbwwmnca Ha 30%, a
AaBrieHve Bo3pocro Ha 3 atM. YemMy paBHO nepBOHa4vanbHoe aaBsneHune? [7 atm]

20. Bo cKomnbko pa3 pasnuuyaroTcsa cpefHekBaapaTUYHbIE CKOPOCTU MOMEKYN ABYX pPasfnuyHbIX naearnbHbIX
rasoB, €Crnv Macca ux Monekyn pasnuyaeTtcs B 4 pasa, a Temnepartypa rasos ognHakosa? [B 4 pa3sa]

21. B 6annoHe o6bemom V Haxogutcs ra3 maccon m; npu temnepatype T;. HekoTopoe KonmnyecTBo rasa
BbINyCTUNM 13 BannoHa, Nocne Yero OCTaBLUAsICA Macca okasanacb paBHOW M,, @ TeMnepaTtypa paBHow T,. Kakyto

ml (1 - P2T1 / F)1T2 ) ]

maccy rasa Am = m; — m, BbINyCTUNN 13 GannoHa? |



22. Ha guarpamme PV Touykamu 1 1 2 n3obpakeHbl ABa COCTOSIHUSA OLHON U TOW e
Macchl rasa. Kakas Touka cooTBeTCTBYET BonbLuer TemnepaType? [Ty = T,]

23. Kakas TemnepaTtypa COOTBETCTBYeT cpefHeln KBaapaTUYHOW CKOPOCTU MOMEKyr -]
kucrnopoga V = 400 m/c? [205 K] i

24. Ckonbko MoOrnekyn rasa copepxutca B konbe obbemom 250 cm® npu !
TemnepaType rasa 27 °C u gasnexun 0,5-10° Ma? [3-10%] Voo

25. Mpwu HarpeBaHnn naeansLHOro rasa ero Temneparypa ysenuuunacs ¢ t; = 0 °C go _
t, = 819 °C. MNpu 3TOM CpeaHss KBaapaTU4Has CKOPOCTb TEMOoBOro ABWKEHUS MOreKyn rasa v
Bo3pocna B? [2 pa3al Py

26. Ha gnarpamme PV npuBeneH rpacduk, onuckiBaroLwmi 2 npouecca B naeansHoM 1 2
rase npu nepexoge 1- 2 — 3. 310 npoueccbl: [M306apuyeckoro HarpeBaHus u
N30TEPMMNYECKOIO pacLUMpPEHUs] _\

27. Ha rnybuHe 40 m B cTosiuer BoAe My3bipek BO3gyxa umeeT obbem 3 Mm°. 3
OnpegenuTb 06beM 3TOrO e My3blpbka Npy Nogbeme ero Ha NoBepxHOCTb BoAbl. Mpouecc .
cuMTaTb U30TEPMUYECKMM, aTMOCepHOe AaBreHne 10° Na. [15 MMS] \Yj

28. Mpu oxnaxaeHWn aeanbHoOro rasa ero Temnepatypa ymeHblmnacs ot 711 °C - p,
o —27 °C. MNpu 3TOM cpeaHsis CKOPOCTb TEMNMOBOro ABWKEHWSI MOMNEKyn yMeHblImnach B? [2 3 2
pa3a]

29. Ha guarpamme PT n3obpakeHbl 3aBUCUMOCTW AaBieHNst OT TemnepaTypbl npu
N30XOPUYECKOM HarpeBaHMM Tpex rasoB — Kucnopoga, renvst U yrnekucnoro rasa. Macchl 1
ra3oB OOWHAKOBbI, OHM 3aHMMaKT oAuMHakoBble 06BbeMbl. Kakon rpadumk cooTBeTCTBYET
kakomy rasy? [1 — CO,, 2 — O,, 3 — He]

30. Mpu HarpeBaHuM wnaeanbHOro rasa Obll MonydeH rpaguk 3aBMCMMOCTU €ro
OaBrneHns ot abconoTHoW TemnepaTtypbl. Macca rasa noctosiHHa. Npu atom obbem rasa?
[yBennuuncs]

31. B 6annoHe Haxogutca macca rasa m = 120 kr nog gasneHvem P = 10 Mlla.
Kakyto maccy rasa B3snu 13 6annoHa, ecnv gaesneHue ctano pasHo 2,5 MMNa? Temnepatypy
cynTaTb NOCTOSAHHOMN. [7,5 Kr]

32. BHYTPEHHASA 3Heprusi rasa cknagbiBaetca M3 E, — CyMMapHON KMHETUYECKOW
3HepruM monekyn U Ep — noTeHumanbHOW 3HepruM ux B3aumopencTeus. [lpum kakom
cooTHOWeHuN E, n Ep cocTosiHMe rasa MoxeT ObiTb onucaHo ypaBHeHneMm KnanenipoHa —
MeHpeneeBa? [E,>> Ef]

33. MNpu n3oTepMmnYecKoM cxaTum rasa ero oo6bem ymeHblinncs Ha 1 n, a gaBneHve Bo3pocno Ha 20%.
UeMy paBeH Ha4vanbHbIi 00bemM? [6 ]

34. Mpu HarpesaHUn naeanbHOro rasa ero Temnepartypa ysenuyunacs ¢ t;=0° C go t,=819° C. MNpu 3Tom
CpenHsis CKOpOCTb TEMOBOIro ABWXEHUS MOMEKYN rasa Bo3pocna B? [2 pa3a]

Bnok 4

TepmoauHamuka. Ma3oBble 3aKkoHbl. TennoTta

1. KN tennoso mawwunHbl paBeH 20 %. Yemy paBeH KI[, ecnu notepu Tenna ymeHbwmnTb Ha 50 %7 [60]
2. [ins oxnaxgeHus BoAdbl B XonoaurnbHWke OT Temnepatypbl 276 K go 273 K notpebosanock Bpemsa 300

c. Kakoe Heobxooumo Bpemsi Ans NpeBpallleHnst 3To BoAbl B fef, ecnu Alc=80 ? [8000]

3. KMNAO tennoson mawwuHbl paseH 18 %. Yemy Bynet paseH KI[, ecnu notepmu Tenna yMeHbWWUTb B 2
pasa? [59]

4. Ina npuroToBneHnsa BaHHbI HEOOXOAMMO CcMeLlaTh XonogHyk Boay npu 284 K n ropsiuyto Bogy npu 339
K. Kakoe konunuyecTtBo ropsidyen Boabl Heobxogumo B3ATb Ans nonydvenus 0,55 m® Bogbl npu Temnepatype 309 K?
[0,25]

5. Ans HarpeBaHus 1 Kr Hen3BecTHOro rasa Ha 1 K npu noctostHHOM gasneHun Tpebyetcs 912 [k, a aons
HarpeBaHUs Npu NOCTossHHOM o0bbeMe — 649 [k. YTto aTo 3a ras? [kucnopoa]

6. KMNO Ttennoson mawuHbl 41 %. Kakmm ctaHet KIL, ecnn TennoTa, noTpebnsiemas 3a UMK,
yBenuuuaeTcs Ha 18 %, a Tennota, oTAaBaeMas XonoAunbHUKY, YMEHbLUUTCH Ha 6 %7 [53 %]

7. [1Ba cocyaa HanofHeHbl OOHMM U TeM >Xe rasoM nof AaBfieHneM 4.10° MNa v 9-10° MNa maccoit 0,2 kr u
0,3 kr cooTBeTCTBEHHO. locne Toro, Kak cocyabl COeAMHUNU TPyOKoW, 06GBEMOM KOTOPOM MOXHO MnpeHebpeyb,
TemnepaTypa Bospocna Ha 20 %. OnpeaenuTe ycTaHOBMBLLEECS AaBNeHe B cocyae. [7-107]

8. KMNQA tennoson mawuHbl paBeH 20 %. Yemy 6yaet paseH KI[, ecnu notepu Tenna ymeHbWUTb B 2,5
pa3sa? [70]

9. 3akpbITbil C 00eux CTOPOH UMWMMHAP HamofiHEH Tra3oM W pasgenieH Ierkov  HemnmogBUKHON
Tenmnov3onMpoBaHHOW Neperopoakon Ha ABe paBHble YacTu. Bo ckonbko pas Bo3pacTeT OaBrieHne B LMnuHApPeE,
ecnu TemnepaTtypy ogHoun Yyactu ysenuuntb B 1,5 pasa. [1,25]

10. [1Be oauMHaKOBblE CBWHLIOBbIE MyNM NETAT MO B3aMMHO MNEPNEHOUKYISAPHBIM HanpaBlieHUsSM CO
ckopocTbio 260 m/c. Ha ckombko M3MEHUTCSl TemnepaTypa nynb nocrie abConioTHO HEynpyroro CTONIKHOBEHWS,
€Cnn B HavanbHbIN MOMEHT BpeMeHU TemnepaTtypa nynb OANHAKOBbI, a TennoemkocTs ceuHua 130 hx/(kr-K). [130]



11. Kucnopog maccon 20 r, Haxogdawminca npu temnepatype 640 K, cHavyana n3oxopHO OxfaxgarT Tak,
YTO AaBfieHve nagaeT B 2 pasa, a 3ateM n3obapHO paclumpsioT 4o NepBoHavyanbHon Temnepatypbl. Kakyto paboty
COBepLUMT ra3 B 3Tom npouecce? [1,66 kx]

12. HekoTopasi Macca rasa, 3aHumaiowas obbem 0,01 m° Haxogutcs npu gaeneHun 10° Ma u
TemnepaTtype 300 K. Ma3 HarpeBaeTca npu noctossHHOM ob6beme Ao 320 K, a 3aTem npuv NOCTOSTHHOM AaBfieHun 40
350 K. Yemy paBHa paboTa, coBepLLeHHas ra3oM npu nepexoae n3 HayanbHOro coCTosaHuA B koHeyHoe? [100 [x]

13. Onpegenute u3MeHeHWe BHYTPEHHEW 3JHeprum 2 Monew uaeanbHOro p, Tla
OAHOATOMHOrO rasa B npouecce 1 — 2. [0] R

14. B ctanbHol 6ak maccoit 5 kr ¢ 3 kr nbaa npu —30 °C snyuwieHo 500 rnapa 20 [-o>
npu 200 °C. YaenbHble TenroemMKocTW nbha, BoAbl, Napa, CTanu COOTBETCTBEHHO / \\
paBHbl: 2100 k/(kr-°C); 4200 Ox/(kr-°C); 1390 [/(kr-°C); 460 Ox/(kr-°C). YoenbHas 10 2

Tennota nnaenexusa nbga 335 k[x/kr, yoenbHasd TennoTa napoobpasoBaHus BOAbl K :
2,26 MOx/kr. Onpegennte TemnepaTtypy B CUCTEME MOCIe YCTaHOBIEHUS TEMSIOBOro o
paBHoBecus. [9 °C] 10 20 V.

15. 2 monsa vaeaneHoro rasa B npouecce 1 — 2, npu koTopom Temnepartypa T
nponopuunoHansHa KBagpaty gasneHua p, rae a = 900 Ma’/K, T, = 289 K, T, = 400 K. Kakyto paboty cosepLuaet
ras? [940]

16. Kakyto paboTy coBepLualoT 7 Monewn nageansHOro rasa B npouecce 1 — 2, npu Kotopom tTemnepatypa T

nponopuunoHansHa kBagpaty obvema V: oT =V? (=16 M%/K, T1 =400 K, T, = 500 K). [2900 Ox]

17. 10 monew naeansHoro rasa Harpenu Ha 50 °C. Mpouecc n3obapuyeckunii. Kakoe KonM4ecTso TEnnoThl
nonyyun ras? [10,5 kx]

18. MonoT maccoi 2 T nagaeT Ha cTanbHyo 6oneaHky Mmaccon 10 kr ¢ BbicoTbl 3 M. Ha ckonbko rpagycos
HarpeeTcsi bonBaHka npu ygape, ecnv Ha HarpeBaHue naet 50 % Bcew aHeprumn monoTa. YaenbHas TeNNoeMKOCTb
ctanu pasHa 460 Ox/kr-K. [6,4°]

19. Onpegenute paboTy, koTopylo coBepliaeT 1 Mofb uaeansbHOro rasa npy M3aobapHoOM HarpeBaHWM Ha
10 K. [83,1 Ox]

20. TennoBas MalwMHA Ha UUWKN OT HarpesaTens nonyyaet konuyectso Tennotel 100 [Ox n otpaet
xonogunbHuky 75 k. Yemy paBeH K[ mawmHbel? [25 %]

21. a3 nony4yun konudectso TennoTsl 300 . Ero BHyTpeHHAS aHeprusa yBenuuunack Ha 200 Ox. Yemy
paBHa paboTta, coBeplieHHasi razom? [100 [Ix]

22. Bopa nagaert c¢ BbicoTbl 1200 M. Ha ckonbKO NOBLICUTCS TEMMepaTypa BOAbl, €CNM Ha ee HarpesaHune
3aTpaunBaetcsi 60 % paboTbl cUnbl TKECTU? (Cg = 4,19-10° [Ox/kr-K) [1,7 K]

23. OpgHoaTOMHbIV MaeanbHbIM ra3 nonyu4un OT Harpesatens 2 k[pk Tennosow 3aHeprun. Hackonbko
N3MeHunach ero BHyTpeHHss aHeprua? MNpouecc nsobapuyeckmn. [Ha 1200 [Ox]

24. Ha CKOnbKO M3MEHUTCHA BHYTPEHHAS aHeprnsa 1 Monsa ngeanbHOro rasa npu nsobapHom HarpesaHum Ha
10 K? [Ha 124,65 [Ox]

25. Kycok nbaa Maccoi 2 kr npu Temnepatype -20° C Harpenu, coobuime emy 10° X TennoTsl.
OnpepgenuTb TeMmnepaTypy nocne HarpeeaHus. (C,\=2,09'103 [x/krK, Cg=4,1910% Ox/xkrK; A=3,3510° Dxx/kr). [30°
Cl

26. Kak wnameHutcsa KI[ wvpeanbHoro rasa TEMnOBOW MalwuHbl, ecnu abconoTHyl TemnepaTypy
HarpeBaTensi U XONoAUNbHUKA YBENNYNTL BABOE? [HE N3MEHUTCS]

27. Tas B umpeanbHOW TENfOBOM MallMHE oOTgaeT XxonoawunbHuky 60% TennoTbl, MOMy4YeHHOW OT
HarpeBaTens. KakoBa Temnepatypa xonogunbHuka, ecnu temnepatypa Harpesatens 450 K? [270 K]

28. AntomnHueBbIn Ky6 noctasneH Ha nea npu 0° C. [o kakoit TemnepaTypbl t° HYKHO HarpeTb Ky6, 4To6bl
OH MOSTHOCTBIO Morpy3uncsa B nef? (NNOTHOCTb NbAa UM aliOMUHUA - pn U Pa, YOENbHAsA TENSIOEMKOCTb NbAa U

antomuHust Cp n Cp, yaenbHas TennoTta nnaBneHns neaa A). [kp/7 /CApA]

29. OgHoaTOMHbBIV naeanbHbIN ra3 NnonyyYnn ot Harpesatens 2 k[hk Tennoson aHeprum. Kakyto. PaboTy oH
npu atom coepwmn? (Mpouecc nsobapudeckun). [800 Ox]

30. YTo MOXHO ckasaTb O KONM4YecTBe TEMNnoTbl, HEOOXoAUMON AN HarpeBaHWsi ra3a A0 OAHOW U TOW e
TemnepaTypbl B cocyae, NPUKPbITOM MOPLUHEM, €CMM MopLUEHb He nepemelyaeTtca (Q;) U ecnu noplleHb Nnerko
noaBkHbIN (Q7). [Q1 < Q]

31. Bce KONMMYecTBO TENNOThI, BbiAENsoWeecs npyu KoHgeHcauum 1 kr napa npu 100° C 1 oxnaxaeHun
nonyuusluenca sBoasl o 0° C, 3aTpaunBaeTca Ha TasHue nbaa, umetowero Temnepatypy 0° C. Ckonbko nbaa
pacTaeT? YaenbHas Tennota napoobpa3oBaHusi BOAbI r=2,26'106 [x/kr, nnaBneHns 1=3,3510° [bx/kr, yoenbHas
TENnoemkocTb Boabl 4,19:10° Mx/krK. [8 «kr]

Bnok 5

AnekTpocTaTtuka

1. C kakon cunow B3aMMOLEWNCTBYIOT MITACTMHKM MIOCKOro KoHAeHcaTopa nnowagsto 0,01 Mm%, ecru
pa3HOCTb noTeHumanos Mexay Humu 500 B n pacctosaHne 3 mm? [1 ,2-10"3]



2. KoHaoeHcaTopbl eMKOCTbIO 10° ® n 2:10° @ 3apskeHbl Ao HanpskeHns 100 B kaxablil. 3aTemM OHU
COeOUHSAITCA napannenbHO OOHOMMEHHO 3apsPKeHHbIMM MnacTuHamu. [locne 3aTtoro mexagy nnacTuHamm
ycTaHoBuTCA HanpsbkeHue: [100]

3. OnekTpoH BneTaeT napannenbHO NnacTMHaMm B NIOCKUA KOHAeHcaTop, none B kotopom 60 kB/M. Haitu
NU3MEHEeHNEe MOAYNS CKOPOCTWU 3MEKTPOHA K MOMEHTY BbifieTa ero M3 KOHAeHcaTopa, eCnu HayarnbHasi CKOpPOCTb
2:10" m/c, a AnuHa koHaeHcaTopa 6 cm. [1,7-107]

4. Ha gByx OOMHaKOBbIX Kanernbkax BOAbl HaxoAWTCA MO OAHOMY NULLIHEMY 3MEKTPOHY, nMpuyemM cuna
ANEKTPMYECKOro OTTankMBaHUSA Kanenek ypaBHOBELUMBAET CUMY WX FPaBUTAUMOHHOIO NpUTSKeHUsA. KakoBbl
paguyckl kanenek? [0,08 mm]

5. OnekTpoH BbINeTaeT U3 TOYKW, NOTeHuUunan kotopoun paseH 500 B, co ckopoCTbio 10° m/c B HanpasreHum
CVMOBbLIX NMHUIA. Torga NnoTeHumMan TOYKN, B KOTOPOM 3NEKTPOH oCcTaHOBUNCH, OyaeT paBeH: [497]

6. [1Ba OOMHaKOBbIX LuapuKa C 3apsaoM ( Kaxabld coeduHeHbl npyxuHow. LWapuku konebniotcs, u
paccTosiHne mexay HMMK MeHsieTcs oT L o 4L. HanguTe ecTKoCTb NpyXuHbI, €Crv B CBOOOOHOM COCTOSIHUM ee

2713
AnvHa pasHa 2L. [0?5kq /L ]

7. Ha kakom paccTosHuu papyr oT pgpyra 6yayT HaxoauTbCs 3KBUMOTEHLUMarbHble MOBEPXHOCTH,
npoBefeHHble Yepe3 1 B mexay napannenbHbIMU MeTanfnnmyeckumm nnactmHkamum ¢ noteHumanamu —10 B n +140
B, ecnn pacctodHmne mexay nnactuHamm 3 cM MOXHO CYMTaTb ManbiM NO CPaBHEHMIO C pa3mepamm nnactuH? [0,2
MM]

8. [Ba 3apsaga +q u —q, roe q = 1,8:10° Kn pacrnonoxeHol B [OBYX BepLlUMHax PaBHOCTOPOHHEro
TpeyronbHUKa co ctopoHor 2 M. OnpefenuTe HaNpsPKEHHOCTb B TPETbEN BEPLUMHE TpeyrosbHuka. [40,5]

9. MeTtannudeckun wap paguycom 0,1 M NOKpbIT cnoem guanektpuka (¢ = 4) tTonwmHon 0,2 M n HeceT
3apsag 2:10° Kn. OnpegenuTb NoTeHUMan nons B To4ke, yaaneHHomn Ha 0,35 m oT ueHTpa wapa. [514]

10. Bokpyr To4e4Horo 3apsga 3 HKn no okpyXHocTM pagmyca 3 M C NOCTOSIHHOW YriioBOW CKOPOCTbIO 1
paja/c ABUXKETCS NPOTMBOMNOSOXHO 3apsKeHHbIV Wwapuk. KakoBo oTHOLIEeHMe 3apsaa k macce 3Toro wapuka? [1]

11. MNpoBogAwmn Wwap pagmycom 5 cMm 3apskeH NoNoXUTENbHBIM 3apsiAoM C MOBEPXHOCTHOW NIIOTHOCTLIO
8,84-10"® Kn/m°. OnpeennTb HanpshkeHHOCTb MOMS Ha PAcCTOSHAN 5 CM OT MOBEPXHOCTY Wwapa. [2500]

12. 3apsikeHHbIi LWApUMK HaxoguTCA B pPaBHOBECUM B MPOCTPAHCTBE MeXOy T[OPU3OHTarnbHO
pacnonoXeHHbIMM NNacTUHaAMKU KOHAeHcaTopa. Korga aTo NpoCTpaHCTBO 3anOSNTHUIM XUOKUM ANINEKTPUKOM C € =
3, TO paBHOBeCUE He HapyLwunocb. Kak 0OTHoCATCA NNOTHOCTU MaTepuana wapuka u xxmakoctu? [1,5]

13. HanpskeHHOCTb Nonst 3apsiKEHHON NONOXUTESbHBIM 3apsaom cdepbl paguycom 1 M Ha paccTosiHMKM 2
M OT ee noBepxHocTu coctaensieT 100 B/M. kakoB noTeHUman noss B Touke, yaaneHHon ot ueHTpa Ha 90 cm? [900]

14. Tpu oamHakoBbIX 3apsiga 1 MKKN pacrnonoxeHbl Ha OKPY)XHOCTWU paanycom 2\/5 M Ha OAMHaKOBbIX
paccTOSIHUAX OAMH OT Apyroro. HaiTh HanpsiKeHHOCTb MOJst HA OCU OKPYKHOCTM Ha PacCTOSHUM OT ee LieHTpa.
[1000 B/Mm]

15. OnekTpocTatuyeckas noTeHuMarnbHas 3Heprusi CUCTEMbI TPEX OAMHAKOBbIX MOJIOXKUTENbHBIX 3apAaO0B,
pacnosioKeHHbIX B Bakyyme BAOJb OAHONM MPsSIMOi Ha paccTosiHuv R gpyr oT gpyra, paBHa W;. Bo ckonbko pas
N3MEHUTCS SHEPTUSA CUCTEMbI, ECINM 3apsabl PasMecTUTb B BepLUMHAX NPaBUIbHOMO TPeyrofibHUKa Co CTOPOHOM R?

(2]

16. Ha gByx 0AMHAKOBbIX LUENKOBbIX HUTAX, 06pa3yloLLMX HEKOTOPbLIN Yrof, NOABELLEH 3apsKEHHbIN LWapuK
maccon 1 r. CHM3y K HEMY NOOHOCAT APYrov TaKoW e LUapuK C TakMM Xe 3apsiAoM, B pe3ynbTaTe Yero HaTshkeHme
Ka>kgom HUTK yMeHbluaeTcsa B 2 pa3a. PacctodHme mexay ueHTpamu wapukos 1 cm. Onpegenvte 3apsg Kaxagoro
Lapuka. [0,75-10'8]

17. [1Ba oqMHaKoBbIX LLapuKKa, MMetoLmne 3apsagbl 9.107 Kn n -3.10° Kn, npuBeneHbl B CONPUKOCHOBEHNE 1
BO3BpallleHbl B npexHee nonoxeHne. Onpegenute OTHOWIEHWE CUM  B3aMMOZEWCTBMS OO0 W nocrne
CONPUKOCHOBEHMS. [3]

18. KoHpeHcaTtopbl ¢ eMkocTbio C; n C, coeauHeHbl nocnefoBaTenbHO U MOAKMOYEHbl K MCTOYHUKY
MOCTOSIHHOIO HanpsbkeHusi. Onpegenute OTHOLUEHVME YCTAHOBUBLUMXCHA HaMpsBKEHWA Mexay nnacTuHamu

KOHOEHCaTopOoB. [C2 /Cl]

19. OnekTpuyeckoe nore obpa3oBaHO BHELIHUM OAHOPOAHbLIM MOMEM U NOMeM 3apshKeHHOW MNacTWHbI
(koTOpOoe nonaraem OJHOPOAHBIM). HanpsPKEHHOCTb  PEe3yNbTUPYIOLLEro SMEKTPUYEecKoro nons cnpaea oT
NMacTuHbI paBHa 4.10* B/m, a cneBa 2.10* B/m. Onpegenutb 3apsig NNacTyHbI, €Crln CO CTOPOHbI BHELLHEro Nosis
Ha NnacTuHy aencTeyet cuna 2,4 H. [—2,4~10"4 Kn]

20. MaTtepuanbHas Toyka Maccom 107 «r, obnapatowias 3apagom 1 mkKn, geuwketca co ckopocTtbio 3000
M/C Ha OYeHb OAneKkoM PacCTOsIHUM OT HenoABWXHOro 3apsga BenuumHom 10 mkKn. Ha kakoe MwuHumanbHoe
paccTosiHne MOryT conuantbes aTtn 3apsabl? [0,2 m]

21. Tlnockuin BO3AYLUHLIA KOHOeHcaTop eMKOocThbio 20 HO® 3apsikeH OO0 pasHocTu noteHumanos 100 B,
nocre 4ero UCTOYHUK OTKNoYunu. Kakyto paboTy Hy)kHO COBEpLUUTL, YTOObLI BOBOE YBENUYMUTL PacCTOSIHUE MeXay
o6knaakamu? [-10* [0x]

22. ToyeuHbln 3apan co3jaeT B Touke A HanpsbKeHHOCTb nons, paBHytwo 36 B/M, a B Touke B
Hanps>KeHHOCTb paBHyto 9 B/M. HaiTu HanpsikeHHOCTb B Touke C, nexallen nocepeavHe mexay tToukamu A u B
Ha O4HOM NNHUK C 3apsigom. [16]



23. Kakoe paccTosiHMe [oSmKeH MPOUTU SNEeKTPOH, [ABUrasiCb NO HarnpasfeHWU0 CUMOBbIX JMHUN
OAHOPOLHOrO 3NeKTPUYECKoro nong HanpskeHHocTblo 100 kKB/M, 4To6bl JOCTUYL CKOPOCTU cBeTAa. [2]

24. KoHpeHcaTop, 3apsKeHHbld [0 pasHocTu noTeHuuwanos 80 B, coeauHaeTcs OOHOUMEHHO
3apskeHHbIMY 0bKNagkaMn ¢ KOHOEHCATOPOM YTPOEHHOW eMKOCTH, 3apsiKeHHbIM 0 pa3HOCTM noTeHuunanos 40 B.
Kakoe HanpskeHne ycTaHOBUTCA Mexay obknagkamm coeauHeHHbIX koHaeHcaTopoB? [50]

25. B ogHOpoaHOM anekTpuMyeckom mnone C HanpsbkeHHocTbio 3 MB/M, cunoBble nMHUKM KOTOPOro
HanpasneHbl BBEPX M COCTaBnsaoT yron 60° ¢ BepTuKanblo, BUCUT Ha HATKM LLAPWK Maccon 2 r 1 3apaaom 3,3 HKn.
OnpenenuTb cuny HaTsXKeHust HUTK. [1 ,7-10'2]

26. MNoTeHumanel Touek A n B nonsa ToyeyHoro 3apsga pasHel 30 B n 20 B. Hantn noteHuyuwan Touku C,
nexatyen nocepegmHe mexay Todkamm A 1 B, ecrnv Bce TOYKM pacnofioXXeHbl Ha OAHOW SIMHMKM C 3apaaoM. [24]

27. KoHpeHcaTopbl, €MKOCTM KOTOpbIX 2 MK® u 5 MKD, 3apsikeHbl A0 pasHOCTM MNOTeHuManos
cooTtBeTcTBeHHO 100 B 1 50 B. Kakoe KonnyecTBO TeNnOTbl BbIAENWUTCS, €CNM 3T KOHAEHCATOpbl COEANHUTb
OAHOMMEHHO 3apsiKeHHbIMM nnactTuHammn? [1,8 mIOx]

28. PaccTtosaHue mexay 3apsgamu 10 HKn n —1 HKn paBHo 1,1 M. OnpegennTte HanpshKeHHOCTb B TOYKE Ha
NPAMOK, COeauHALWEN 3apsabl, B KOTOPOW NoTeHuman paBeH Hynto. [990]

29. KoHpgeHcaTopy emMKocTbio 6 HO coobLumnu 3apag, paBHbii 1 MKKR, 1 nocne OTKNIYEHUS OT UCTOYHUKA
norpysvnn B KepocuH Ha 2/3 ero obbema. [lnacTvHbl KOHAOEHCATOpa pacrnonoXeHbl BepTUKamnbHO, a
OnanekTpnyeckas NpoHMLLAeMOCTb KepocuHa paBHa 2. OnpegenuTe HanpsbkeHue Ha NorpykeHHOM KOHAeHcaTope.
[100]

30. Pom6 cocTtaBneH M3 ABYX pPaBHOCTOPOHHWX TPeyrorbHWKOB cO cTopoHown B 0,2 M. B BepwwuHe npu
OCTPbIX Yrax poMba MOMeLLEHbl OVHAKOBbIE NONIOXWUTENbHble 3apsiabl Mo 6-107 Kn. B BepluMHe Npu OaHOM 13
TYMbIX YIMOB MOMELLEH OTpULATenbHbI 3apsig —8-107 Kn. HaiiT HanpshkeHHOCTb M MOTEHUMarn CyMMapHOro
3NEKTPMUYECKOro Nons B YeTBEPTOM BEpLUMHE pomba. [4,5-104; 1,8~104]

31. KoHgeHcaTopbl ¢ emkocTbio 1 Mk® 1 3 Mk® coegmHeHbl nocnegosaTernbHO 1 NogknoyeHsl kK 6atapee ¢
HanpsbkeHnem 12 B. Ha CKOMbKO OTAMYalOTCS YCTAHOBMBLUMECH PA3HOCTU MOTEHUMAnoB Mexay nnacTUHKamm
Kakgoro koHgeHcaTopa? [6]

32. C kakou cunov B3aMMOAEWCTBYKOT MITACTMHKW MIOCKOro KoHaeHcatopa nnowagpto 0,01 M2, ecnu
HanpsbkeHne Ha nnactuHax 500 B, paccTtosiHue mexay Hummn 3 mm? [1,2 mH]

33. ManeHbk1e Kannu pTyTn 3apskeHbl 4o noteHumana 0,2 B kaxpgas. OnpenenuTte noteHumnan 6onbLiomn
Kannu, Nofly4eHHom OT cnmsiHus 125 maneHbkux. [5]

34. Tpu oaMHaKOBbIX TOYEYHbIX 3apsaga BenuumHon no q = —1,7 HKn kaxabli pacnonoXeHbl B BEPLUMHAX
pPaBHOCTOPOHHEro TpeyronbHuKa. [ns Toro, 4tobbl cUCTEMA BCSI CUCTEMa Haxogunacb B paBHOBECUMW, B LEHTpE
Macc TpeyrornbHuKa cnegyeTt nomecTuTb 3apsa. Onpegenvte BenMUMHY 3TOro 3apsaa. [10'9]

35. OneKkTpoH, BbINeTalLWMA C HYNEeBONW Ha4vanbHOW CKOPOCTbIO M3 OAHOW M3 MMAacTUH 3apsPKEHHOro
KOHOeHcaTopa eMKOCTbio 2 MK®, JocTUraeT Apyron NNacTuHbl, UMEss HEKOTOPYIO CKOPOCTb. Kakon ByaeTt ckopocTb
3MNeKTpOoHa, ecnu napannensHO AaHHOMY KOHOEHCATOPY BKIIHOYMTb APYroN C eMKOCTbI0 6 MKD? [V, = v, / 2]

36. MeTtannuueckmi wap avametpom 40 cMm, 3apsbkeHHbI o noteHumana 1000 B, coeguHunu
NMPOBOAHMKOM C APYrMM MeTanfM4eckMM He3apsKeHHbIM Lapukom anameTpom 8 cm. Kakol 3apsg npu aTom
nporaeT No NPOBOOHUKY? [3,7-10'9]

37. Teno maccoit 3 r 1 3apsaom 10 MKn noaseLleHo Ha HeBecomoil HUTW. Teno oTKNoHsAT Ha yron 90° oT
BepTMKanuM M oTnyckalT. YeMy paBHO HaTSXKEHWE HUTM B TOT MOMEHT, Koraa HuTb cocTaensieT yron 90° ¢
BEPTUKANbIO, €CMM TENO HaxXoAUTCs B OLHOPOAHOM, HamnpaBNEeHHOM BEpPTUKanbHO BBEPX AIIEKTPUYECKOM MOfe C
HaNpsHKEHHOCTLIO 1 KB/M? [T =3(mg —qE)cos . = 0,03 H]

38. Tpu ogMHakoBbIX MO MOAYMO 3apsida pPacnosfioXeHbl Ha OAHOW MPSIMOM Tak, YTO PACCTOSHUSA Mexay
cocefHUMK 3apsifjaMu paBHbl 1 CM, NpuyYem MocepeavHe HaxoouTCsa 3apsg CO 3HAKoOM, NPOTMBOMOSOXHBLIM
ocTanbHbIM ABYM. Ha kakoM pacCTosiHUM OT CpedHero 3apsiia Haxo4MTCS ToYka, B KOTOPOW HanpshkeHHOCTb Nnons
paBHa Hynto? [1,3 cm]

39. C BbICOTbI 20 M MO IMaAKON HAKMOHHOM MAOCKOCTU C yrioM 45° cockanb3biBaeT Terio Maccoi 1 Kr u
3apsigom 3-10™ Kn. B BepluMHe MPsiIMOro yrna 3akpenneH TOT Xe 3apsi, HO C NPOTUBOMONOXHBLIM 3HakoM. Kakyto
CKOPOCTb OyaeT UMeTb TeNOo Y OCHOBAHUA HAKIMOHHOWM nrnockocTn? [20]

40. KongeHcatop emkocTbio 100 Mk® 3apspkeH Ao HanpskeHus 200 B. Ewe ognH KOHOEHCATOP €MKOCTbIO
200 mk® 3apskeH go HanpsxeHuss 100 B. KoHgeHcaTopbl coeanHAIOT napannenbHo, Noaknodas Apyr K apyry
pa3HOMMEHHO 3apshKeHHbIe MacTuHbl. Kakoe KONM4ecTBO SHEPrMu NepeLLsio B TEMSO B pe3ynbTaTe COeAMHEeHUs
KoHaeHcaTopoB? [3 [Ix]

41. B BeplwmHax NpaBUNbHOrO LLIECTUYrofibHUKa CO CTOPOHON 1 M MoMeLleHbl Apyr 3a ApyromM 3apsabl +1
Kn, +1 Kn, +1 Kn, =1 Kn, —1 Kn, —1 Kn. HaiT1 HanpsiKeHHOCTb 3NEKTPUYECKOro Nong B LIEHTPe LLIEeCTUYronbHUKa.
[36-10° B/M]

42. DOneKkTpoH [OBWXETCA MO HanpaBfeHU0 CUITOBLIX JIMHWA OLHOPOAHOIO 3fEKTPUYECKOro MNomns C
HanpsbkeHHocTblo 10 B/M. Kakoe paccTtosiHMe [OMmkeH MNpPOWTM 3MEeKTPOH, 4YToObl ero HadvanbHas CKOpPOCTb
ymeHbLumnnacs B 10 pas? [0,28 m]

43. KoHpgeHcaTop, nracTvHbI KOTOPOro pacrorfoXeHbl BepTUKanbHO, 3apsbkaloT o HanpskeHns 10 B.
lMocne OTKMOYEHMS OT MCTOYHWMKA MMacTUHbBI MOrPYXakT B KEpocMH Ha 2/3 ero obbema. B pesynbrate Ha



nnacTvHax KOHOEeHcaTopa YCTaHOBWIOChb HamnpshkeHne 6 B. Yemy paBHa AvanekTpuyeckas MpPOHWLEEMOCTb
kepocuHa? [2]

44. 1Ba oanHakoBbix 3apsga 2 HKn pasmelleHbl Ha pacctoaHuu 0,1 M gpyr OoT gpyra B ABYX BepLuMHax
PaBHOCTOPOHHErO TpeyronbHWKa. HanTu mMoaynb HanpsiXeHHOCTM 3NEeKTPUYECKOro nons, Co34aBaeMoro 3TUMM
3apsgamum B TpeTben BepLunHe TpeyronbHuka. [0]

45. Tpu oguHakoBbIX 3apsga 2 HKn pasmelleHbl B Tpex BepluMHax KBagpaTa € AfMHON CTOpOoHbl 0,1 M.
Uemy paBeH MOAymMNb HanNpsXXeHHOCTM B YeTBepTOn BepLumHe kBagpata? [3400 B/m]

46. 3apagbl 1 HKn 1 2 HKn pasmelleHbl Ha pacctoaHun 0,1 m gpyr oT gpyra. [na ypaBHOBelUMBaHWUS
OENCTBYIOLLMX Ha 3TV 3apsadbl CUIT HEOOXOAMMO pa3MeCcTUTb B HEKOTOPOW TOYKe MpocTpaHcTBa 3apsad. Kakosa
BeNn4mnHa aT1oro 3apsga? [-0,34 HKn]

47. [1Ba koHAeHcaTopa anekTpoeMKocTblo 1 MK® n 2 Mk® coegmHunn nocnenoBaTenbHO. MonyyYeHHYo
CUCTEMY U3 [OBYX KOHOEHCATOPOB COEAVMHMIIN MapanfieNlbHo C KOHOEHCATOpPOM 3feKTPoeMKOCTbio 3 MK,
OnpepnenvTe anekTpoeMKOCTb CUCTEMbI KOHAEHCATOPOB. [3,7 MKP]

48. Tpu oamHakoBbIX 3apsga 2,2 HKn pasmelleHbl Ha pacctosHun 0,1 M gpyr oT gpyra B BepLUMHax
pPaBHOCTOPOHHEro TpeyronbHWka. [ns ypaBHOBELUMBaHUA [OENCTBYOLWMX Ha 3TW 3apagbl cun Heobxoammo
pasmMecTuUTb B HEKOEWN ToYke NpOoCTpaHCTBa 3apsaa Q. Hangute sBenuunHy aToro 3apsga. [—1,3 HKn]

49. [1ea koHAeHcaTopa AaNekTpoeMKocTbio 1 MK® 1 2 Mk® coegmHUnM napannenbHO, MOMYYEHHY CUCTEMY
KOHAEHCATOPOB COeAMHUMM MocneaoBaTenbHO C KOHOAEHCATOPOM 3NeKTpoeMKocTbio 3 Mk®. Yemy paBHa obLias
3MNEKTPOEMKOCTb CUCTEMbI KOHAEeHcaTOpoB? [1,5 MKD]

50. MNnockuni koHAeHcaTop 3apsawnyM A0 pas3HOCTU noTeHumanoB U nyTeM nokniodeHus K GaTaperike.
Mocne atoro 6ataperiky oTknmo4Mnu. [lanee paccTosHNe MeXay NacTUHKaMKU KOHOeHcaTopa yBenuuunu B 2 pasa.
Kak nameHunacb aHeprus anekTpocTaTu4eckoro nonsi KoHaeHcaTopa? [ysenuuunach B 2 pasal

51. Yemy paBHa CKOpPOCTb NO3UTPOHA Mocne NpoxoXxaeHus yckopstowero HanpsihkeHnsa 100 kB. [160 Mwm/c]

52. YeTblpe oamHakoBbIX 3apsaia 2 HKn pasmelleHbl B BEpLUMHAX KBagpaTta ¢ ASIMHOM CTOPOoHbI 1 M. Kakon
3apsiA HeobOXO4MMO pPa3MecTUTb B HEKOTOPOM TO4YKe MPOCTPaHCTBA, YTOObI ypaBHOBECWUTb AEWCTBYHOLUME Ha
3apsabl cunbl? [—1,9 HK]

53. DnekTpoH BrieTaeT B OHOPOAHOE More co ckopocThio 10° M/c. BekTop CKOpPOCTM HampaBneH B
CTOPOHY, NPOTUBOMOSIOXHYIO HanpaBneHunto cunosbix NUHUN. O6nacte nonsa gnvHon 1,1 M OoH NponeTaeT 3a 1 MKC.
OnpegenuTb HanpsKeHHOCTb nong. [11,4]

54. DNekTpoH OBWKETCHA B HanpaBneHWM CUNOBOW MMHUKN B 3NEKTPUYECKOM MNone ¢ Hal'lg)FDKeHHOCTbIO 100
B/m. Kakoe paccTosiHue nponeTut anekTpoH A0 OCTaHOBKW, €CNN HavarnbHasi ckopocTb paBHa 10° m/c. [0,028]

Bnok 6

3aKOHbI MOCTOAHHOIO TOKa

1. YyBCTBUTENBLHOCTbL ranbBaHoOMeTpa, conpoTusneHune kotoporo 160 Om, Heo6xoAUMO YMEHbLLINTL B N =
100 pas, 4To6bl MOXHO ObINO U3MEPATb TOKM B N pa3 6omMblIMX HOMUHAanNbHLIX. Kakoe conpoTuBrieHune (WyHT) Ans
3TOro Heo6Xxo04MMO MOAKMNIOYUTE NapanmnensHo K ranseaHomeTpy? [1,62]

2. Mo megHomy npoBoay ceveHunem 0,17 Mm? TeueT Tok 0,15 A. OnpegenuTb cuny, AENCTBYIOLWYIO Ha
oTAenbHble CBOGOAHbIE AMEKTPOHbI CO CTOPOHBI 3NEKTPUYECKOTO Monsi. YAemnbHoe conpoTueneHne meam 1,7-10°
Om-M. 3apsg 1,6-10™° Kn. [2,4-10°%]

3. [Ba Kycka >xenesHowm npoBonoku annHamu L; n L, = 2L; umMerT O4MHaKOBblE Macchl. Toraa oTHOLLEHne
COMpOTUBIEHMS NEPBOro NPOBOAHMKA KO BTOPOMY COCTaBuT: [4]

4. AmnepmeTp conpoTtusneHnem 5 Om npu BKNOYEHUM B Lenb ¢ conpoTtusneHnem 200 Om nokasan Tok 40
A. Torga, ecnu OTKNIOYUTEL amnepMeTp, Cuna Toka B Lenu coctasut: [41]

5. N\CTOYHUK, BHYTpPEHHEEe CONpPOTMBIIEHME KOTOPOro PaBHO HYMHO, 3aMKHYT Ha conpotueneHve 100 Om.
AmnepmeTp c conpoTtuBneHnem 1 Om, BKIMOYEHHBLIN B 3Ty Lenb, Nokasan cuny Toka 5 A. Kakoi TOK npoTekan B
Lenu Oo BKoYeHus amnepmetpa? [5,05]

6. Onpegenute cuny Toka, o6YCrNOBMNEHHYIO ABMKEHWEM 3MEeKTpoHa no opbute pagmycom 0,510 m B
aTtome Bogopoaa. [1,15 MA]

7. MNNoTHOCTbL TOKa B MegHOM npoBogHuke anvHon 10 m paBHa 10 Alcm?. OnpegenuTtb HanpsbkeHne Ha
KOHLax NMpoBOAHMKA. YerbHOe CoMnpoTMBNEHNE Mean 1,710 Om-m. [17 mB]

8. BonbTtmeTp ¢ conpotuBneHnem 1000 Om mamepsieT HanpsxkeHne go 100 B. Kakoe gononHutensHoe
COMNPOTUBMEHNE HEOOXOAMMO MOAKMIOYUTL K BOMbTMETPY, YTOObI pacwmputb obnacte uamepenun go 300 B?
[2 000]

9. Hantn cpeaHio CKOpoCTb Apenha 9neKTpoHOB NPOBOAUMOCTU B MPOBOAHWKE, €CrN KOHUEeHTpauums
3MEKTPOHOB NPOBOAUMOCTH 4.10%° CM"S, ceyveHne nposodHuka 0,5 CMZ, a cuna Toka B Hem 3,2 A. [0,1 cm/c]

10. K mpoBONOYHOMY KOfbLly MPUCOEAMHSIIOT MnogBoAdlMe NpoBoAda Tak, 4YTo obliee COonpoTUBNEHME
oKasbiBaeTcsd B 8 pa3 MeHblUe COMPOTUBIIEHWUS Pa3OrHyToro Kombua. Hamtu oTHOWweHue anviHbl Gonbluien ayru
KonbLa Mexagy Toukamu npucoegmHeHust K MeHbLlen gyre. [6]

11. ConpotueneHnss 60 Om u 30 Om coeauHeHHble napannenbHO Apyr C OPYroM, MNOAOKMHOYEHbI
nocrnenoBaTtesnibHO K koHaeHcatopy conpoTtueneHnem 30 Om. Onpepenvte nageHue HanpsbkeHus Ha Gonbluem
COMpoTUBMEHMM, eCN Ha BCEM yyacTke Lenu nogaepxumsaetcsa HanpskeHne pasHoe 200 B. [80]



12. Mo megHomy nposoay ceveHnem 0,17 Mm® TeueT Tok 0,15 A. OnpepennTb cuny, OENCTBYIOLLYIO Ha
oTgenbHble CBODOOAHbBIE 3MEKTPOHbI CO CTOPOHbI 3NIEKTPUYECKOro MO, €Cnv yAenbHOe COMpOTMBIIEHWE Mean
1,7-10° Om-m. [2:107]

13. MNpn ymeHbLLeHUN BHelwHero conpotmeneHus Ha 20 % cuna Toka Bo3pocrna Ha 20 %. Ha ckonbko
NPOLIEHTOB YBENUYMTCS CUMa TOKa, ECIN BHELLHEE CONPOTMBIIeHNEe YyMeHbLLNTb Ha 40 %7 [50 %]

14. VICTOYHMK NOCTOSIHHOIO TOKa C BHYTpPeHHUM conpoTtuerieHnem 0,2 OM npu Toke 4 A oTAan BO BHELLUHIOW
uenb MowHocTb 10 BT. Kakyto MOLLHOCTb OTAAEeT MCTOYHUK TOKa BO BHELLHIOW Lenb npu cune Toka 6 A? [13 BT]

15. Uctounuk ¢ BOC 2,2 B 1 BHYTpeHHUM conpoTueneHvem 1 OM 3aMKHYT MeOHOM NPOBOSIOKON, macca
kotoporo 30,3 r. ConpoTvBneHMe MPOBOSIOKN PaBHO BHYTPEHHEMY COMNPOTUBMEHMIO UCTOYHMKA. Ha ckonbko
rpagycoB HarpeeTcsi NPOBOMOKa 3a 5 MUH, ecnu yaenbHasa TennoeMkocTb Meaun pasHa 378 [x/(kr-K)? [3,2]

16. Kak npu nocrnegoBaTtensHOM, Tak U NpU napaniienibHOM COeAMHEHUN ABYX OAUHAKOBbIX UCTOYHUKOB Ha
BHELLUHEM COMpOTMBIEHMM Bbigensanacb MowHocTb 80 Bt. Kakada MowHocTb OydeT BbigeNATbCA Ha 3TOM
CONPOTUBMEHUN, ECMNN 3aMKHYTb Ha HErO NNLLIb OAVH U3 UCTOYHUKOB? [45]

17. CneuunanbHyl0 NPOBOSIOKY MCMONb30BanyM B Ka4YeCcTBE HarpeBaTernbHOro afemMeHTa, NoAkmnioyasa ee K
anekTpunyeckon cetu. Janee npoBonoky paspe3anu nononam. lonyyeHHble KYyCKU COEAMHUNU napanmesibHo U
NOAKIIOYMITM K TOW e ceTh. Kak nameHunacb npy aTomMm MOLLUHOCTL? [yBenuumnnachs B 4 pasal

18. K pesnctopam, R; = 100 Om n R, = 200 Om, coeguHeHHbIM napannenbHo, MocneaoBaTerbHO
nogkno4alT conpoTuerneHne Rz = 50 OM. B kakoM 13 pe3ancTopoB BblAENUTCA HaMborbLlee KONMYeCTBO TENMOTHI,
€CIN Ha KOHLbI cXeMbl nogaTtb HanpsbkeHne? [3]

Pa6oTa, MOLWHOCTb 3/1eKTPUYECKOro ToKa

1. Akkymynatop ¢ 34C 10 B n BHyTpeHHuMm conpoTueneHmem 1 Om 3aMKHYT Ha BHELLHee COnpoTUBIEHNE
1 BblgenseT Ha Hem MowHocTb 9 BT. Onpegennte HanbonbLyo BO3MOXHYIO pa3HOCTb MOTEHLMANOB Ha KreMMax
akkymynsitopa. [9]

2. Ha yyacTke nyTu anekTpoBo3 pa3BuBaeT cuny taru 25 kH. [iBuratenb anekTpoBo3a notpednsiet Tok 600
A 13 ceTtu, Haxogsencsa nog HanpsbkeHnem 1 kB. Onpegennte CKOpOCTb ABWXKEHUS, ecnun n3BecTHo, Yto K ero
asuratens 80 %. [19]

3. Mpu nogkno4YeHn K UCTOMHKKY Toka ¢ O0C = 5 B pesuctopa ¢ conpoTtuBnernem 1 Om KIL ncroyHuka
cocTtaBun 25 %. 3To 03Ha4vaeT, YTO TOK KOPOTKOro 3aMblKaHUS UCTOYHUKa paBeH: [1,67]

4. OnpegenuTe NOMHYIO MOLLHOCTbL 3fieMeHTa Npy COnpoTUBIEHNY BHeLWwHen uenn 40 M, ecnv BHyTpeHHee
conpoTtusneHue 2 Om, a HanpsXkeHne Ha 3axnmax 6 B? [0,95]

5. MNpn nooyepeaHOM MOAKMIOYEHUM ABYX MCTOYHMKOB TOKa K COMPOTMBREHMIO B nepsom cryydae K
paBeH 40 %, Bo BTOpoM — 60 %. Ecnu nocnepoBatenbHO COEOUHEHHbIE UCTOYHWKMA 3aMKHYTb Ha TO Xe
conpotusneHue, 1o KN ctaHet pasHbiM: [32]

6. JnekTponorpy3unk nogHumMaeT rpy3 maccor 500 kr Ha BbicoTy 2 M. [uratenb paboTtaeT oOT
aKKyMynsiTopHon 6atapewn ¢ HanpsbkeHnem 24 B npu cune Toka 41 A 1 KN4 80 %. Onpegenntb CKOPOCTb Noagbema
rpysa B aTux ycnosusx. [0,16]

7. Tponnenbyc maccon 11 T gBmxketcs co ckopocTbto 36 km/4. KakoBo conpoTvBrneHume oOMOTKM
asuratens, ecnu HanpsbkeHue cetn 550 B, KM motopa 80 %, a koadhduumneHT conpotnBneHms asmkeHuio 0,027
[2.2]

8. Tok KOpOTKOro 3aMblkaHus UCToYHMKa paBeH 15 A. Kakos Kl ncrtovHuka npu cune Toka 6 A? 60

9. Kakyto HanbonbLUyo TEMMOBYK MOLIHOCTb OTAAET BO BHELUHIOW Lenb nctovHmk, 9OC kotoporo 12 B, a
BHYTpeHHee conpoTuerneHne 2 Om? [18 BT]

10. K pesuctopam, R; = 100 Om n R, = 200 Om, coeamHeHHbIM MapanfenbHo, NocrneaoBaTenbHO
NoAKNYalT conpoTmernerHne R; = 50 OM. B kakoM 13 pe3ncTopoB BblAENUTCA Hanbornbluee KONMMYECTBO TEMMOTHI,
€CIN Ha KOHLblI cXeMbl nogaTtb HanpskeHne? [3]

11. Yemy paBeH K[ uctouyHuka Toka npu cune Toka 0,8 A, ecnn TOK KOPOTKOrO 3aMblKaHUA UCTOYHMKA
coctaBnsieT 2 A? [40 %]

12. Akkymynatop ¢ 3C pasHon 2 B u BHyTpeHHUM conpoTuerieHnemM 1 OM 3aMKHYT MeJHOW NPOBOIIOKOW,
macca kotoporo 25,7 r. ConpoTuBneHve nNpOBOMIOKM MNoAobpaHOo Tak, YTO BO BHELWHEN uenu Bblgensercs
Hambornbllasi MOLWHOCTb. Ha ckonbko rpagycoB HarpeeTcsl MpoBOMoKa B TeveHne 4 MuH, ecnv ygerbHas
TennoemkocTe Mmeau 390 [x/(kr-K), a notepsamu Tenna MoxHo npeHebpeyub? [24]

13. Uctounuk ¢ 3AC 12 B n BHyTpeHHUM conpoTtueneHnem 0,8 Om nuTaeT uenb, COCTOSLLYI0 U3 ABYX
napannenbHo COEAMHEHHbIX COMPOTUMBIIEHWA, OAHO U3 KOTOpbix paBHo 4 Owm. Onpegenute BTOpoOe
COnpoTUBMEHUe, ecnu Yepes Hero nget Tok 0,6 A. [16]

14. DnekTpuyecKkMn YalHUK nmeeT aee oOMOTKW. [pn BKNIOYEHNM OOHOW U3 HUX BOAA B YaMHWKe 3akunaeT
3a 900 c. Mpw BkntodeHuM gpyron obmMoTkM Boga 3akunaet vepe3d 1500 c. Yepes kakoe BpeMeHsi 3akunuT BOAA,
ecnun o6e 0OMOTKM BKMNOUMTL NapannensHo? [560]

15. [1Be namno4vkn mowHocteto 40 BT n 100 BT ¢ HOMMHanNbHbIM HanpsxkeHnem 110 B coeguHsiioT
nocrnegoBaTenbHO WM BKIHOYAKOT B CeTb C HanpshkeHunem 220 B. Bo ckonbko pa3 oTnuyatoTcs noTpebnsiemble
MOLLHOCTY namnoyek? [2,5]

16. BaTtapeika oT kapmaHHoro doHapsa umeet 3[C 4,5 B n BHyTpeHHee conpoTueneHue 3,5 Om. CKonbko
Takux baTtapeek Ha4O COEAMHUTL NocnenoBaTerNbHO, YTOOLI NUTaThL NamMny, pacCYMTaHHYH Ha HanpsbkeHne 127 B
n mowHocTb 60 BT? [45]



17. ACTOYHMK TOKa nuTaeT 3aMkHyTylo uenb. Korga HanpsbkeHne Ha 3aXumax UCTOYHMKa paBHo 1,8 A,
yepes Hero npotekaeT Tok 0,2 A. Ecnu HanpsbkeHne nagaet o 1,6 B, To npotekatowmin Tok Bo3pactaet go 0,4 A.
Onpepenute 3C nctoyHuka Toka. [2]

18. Mpwn 3amblkaHun Ha conpoTtuBneHun 50 Om GaTapess anemeHToB faeT Tok 1 A. Tok KOpOTKOro
3aMblkaHust paBeH 6 A. Kakyto HanborbLUyo MOMNEe3HY MOLLHOCTb MOXeT AaTb 6aTapea? [9]

Bnok 7

MarHuTHoe none

1. [1Ba aneKkTpoHa OBWXYTCS B OOHOPOAHOM MarHMTHOM Mofie B MAOCKOCTW, NepPneHANKYNAPHON JIMHMAM
WHAOYKLMU MarHMTHOIO MOfs, MO OKPYXXHOCTSIM paauycoB R; m R,. Onpegenute OTHOLWIEHUE UX KMHETUYECKNX

2 2
3HEeprum. [Rl /RZ]

2. MegHoe konbuo AnameTpoMm 1 M HaxoauTCA B MEPNEeHOUKYNAPHOM K MMOCKOCTU KOMbLa MarHUTHOM
none ¢ unaykuwen 1 Tn. He paspeiBas KonbLa, ero pacTaHynu B NUHWMIO 3a 0aHYy cekyHay. Kakown 3apsag npoTtever
yepes ceyeHue Konbua, ecnv anameTp nposoga 0,3 MM, a yaenbHoe ConpoTuUBeHne Mmeam 1,7-10° Om-m? [1]

3. CamoneT c pasmaxom KpblibeB 15 M M MOLWHOCTbIO ABuratenen 10" BT netut rOPU30HTanbHO C
NMOCTOSIHHOWN CKOPOCTbI0. Mexay KoHuamu kpbinbeB HaBoantca OAC pasHas 0,3 B. BepTukanbHas coctaBnstoLas
MarHUTHOro nons 3emnu paBHa 10 Tn. Onpepnenute cuny Taru geuratenen camoneta. [50 kH]

4. MNMpoBogHuk gnunHon 10 cM 1 Maccom 2 r nodBelleH Ha ABYX OAWHAKOBbIX NPOBOASALLMX TOK NpoBOAaX
Tak, 4YTO pacnonaraeTcsd B TFOPU3OHTaNbHOW MIIOCKOCTW. Ha Kakol yrom OTKMOHUTCA MPOBOAHUK, €CNnu €ero
NOMECTUTb B BEpTUKaNbHOE MarHuTHoe none ¢ ndaykumen 0,2 Tn n nponyctutb Yepes Hero Tok 0,1 A. [45]

5. Kycok npoBoga gnvHow 34 cm CnoXwunu B BuAe NpsiMOYroflbHOro paBHOOEApPEHHOro TpeyronbHuKa, a
KOHLLbl NOACOEAMHUIM K UCTOYHUKY TOKa. [MpOBOAHUK MOMECTUNN B BEPTMKANbHOE MarHMTHOE Mofe C MHAOYKUMEN
0,5 Tn TaK, 4TO NMIOCKOCTb TPEYrofibHUKa pacnonoxeHa ropu3oHTansHo. Kakas cuna gencteyeT Ha NpoBof, €cnm
Yyepes Hero npoTekaeT Tok 2 A? [0]

6. Kakon gomkHa 6bITe BENUYMHA MarHMTHOM MHAYKUUK, YTOObI Teno maccon 1 mr, nmetowwime 3apsag 1 HKn,
OBUranocb NpsMOMIMHENHO U PaBHOMEPHO CO CKOPOCTbIO 1 KM/C B HanpaBneHuwn, NepneHAnKYnspHOM K BEKTOPY
HanpsXXeHHOCTK anekTpuyeckoro nons ¢ E = 10 kB/m. [20]

7. B marHutHOM none c¢ muagykumen 0,02 Tn gBmxeTcs No gyre OKpy>XHocTu paguycom 20 cM NPOTOH.
lMocne BbiMeTa U3 MarHMTHOrO MNOMsi NMPOTOH MOMHOCTBIO TOPMO3UTCS anekTpuyeckum nornem. OnpeagenvTb
TOPMO3SILLYH0 Pa3HOCTb NOTEHUMANoB. [766]

8. Katawmiics no ropusoHTanbHOM gopore MeTannuyeckuin obpydy paguycom 50 cm nagaeTt Ha 3emnio.
Kakon 3apsg npomget no obpydy, ecnu COMpoTMBIEHWME eaunHuUbl AnvHbl obpyda 1 Om/m, a BepTukanbHas
COCTaBnAoLLAas UHAYKLMN MarHUTHOro nons 3emnm 5.10° Tn? [10'8]

9. DneKkTpoH BneTaeT B OAHOPOAHOE MarHWTHOE Mone C UHAOYKLUUWEWN 102 Tn nog yrnom 60° K nMHUAM
WHOYKUUN 1 OBWXKETCH MO BUHTOBOW NUHWUK C Wwarom 2 cm. Onpegenuts MMMYSbC 3NEKTPOHA. [10'23]

10. B ogHopogHOM MarHUTHOM none ¢ nHaykuuen 0,1 Tn pacnonoxeH BUTOK, nnowage kotoporo 0,1 M a
conpoTtuBneHme 2 Om, Takum o6pas3om, YTO ero NIOCKOCTb NEPNEHANKYNApHa NUHUAM MHOYKUMW. BUTOK 3aMKHYT
Ha ranbBaHoMeTp. lMonHbIN 3apad, NpoTeKalLwWwmMn Yepes ranbBaHOMETP, NpW NOBOPOTE BUTKA paBeH 7,5-10° Kn.
OnpepgenuTe yron Ha KOTOPbIN NPX 3TOM HEO6X0AUMO NOBEPHYTL BUTOK. [120]

11. Yactnua maccon 6-10%2 kr u 3apsaom 3.10%° Kn OBWXKETCS B OQHOPOAHOM MarHWTHOM none ¢
nHaykumen 10 Tn. KuHetudeckas sHeprus YacTtuubl 10 Ix. Kakom nyTb NpongeT YacTuua 3a Bpems, 3a KOTOpoe
BEKTOp €e CKOpOCTY nosepHeTcst Ha yron 180°? MarHutHoe nore nepreHanKynsapHO BEKTOPY CKOPOCTU YacTuLbl.
[3,6 m]

12. OneKkTpoH BfieTaeT CO CKOPOCTbIO 10° wm/c nop yrnom 60° K napannenbHo HanpasneHHbIM
3NEKTPUYECKOMY U MarHUTHOMy nonsm. CKornbko 060pOoTOB caenaeT aMekTpoH OO MOMEHTa Havyana OBWKEHUs B
HanpaBneHun, obpatHom nonsam, ecnn E = 100 B/m, a B = 0,03 Tn? [2]

13. OnekTpoH BneTaetT B OQHOPOAHOE MarHWTHOE Mofe C MHAOYKUMen 6,28~10'2 Tn TaK, 4To ero cKkopocTb
nepneHaukynapHa nuHusaM marHutHoro nond. Onpegenute nepuog obpalleHns anekTpoHa. [6-10'6]

14. MNMpoToH ABWMXeTCH B OAHOPOAHOM MarHUTHOM none ¢ uHAaykumen 2 Tn no BUHTOBOMW JIMHUKM paanycom
10 cM. KnHeTuyeckas aHeprnst NpoToHa paBHa 5,76-10™ [x. HalTu Wwar BUHTOBOW NUHUN. [0,6]

15. Yactuua maccoit 1,02:10° kr un 3apsagom 3,2:10™ Kn BretaeT B OAHOPOAHOE MarHuTHoe none ¢
NHOYKUnen 2.10° Tn nepneHauKynapHoO CUMOBbIM JNIMHUAM CO CKOPOCTbIO 5.10" wm/c. OnpegenuTte M3mMeHeHue
MMNynbca YacTuLbl 3a Bpems 0,05 c. [107° kr-m/c]

16. YacTuua, umetowast 3apsig 1,6-10™° Kn, BneTaeT B 0O4HOPOAHOE MarHUTHOE none ¢ uHaykuueit 102 Tn
nog yrnom 60° K NUHMAM WMHOYKUMWM M OBWXKETCS MO BUHTOBOM NMUHUM C warom 2 cMm. Onpegenute MMnynbc
vacTuupl. [107 kr-m/c]

17. Mo AaByM BepTMKanbHbIM LUMHAM CKOMb3UT BHM3 NpoBoaHMK maccon 0,5 r u anuHon 50 cm. KoHupl
LWMHbI 3aMKHYTbl Ha conpoTuenenne 0,5 OM. LUuHbI HaxogaTcss B OQHOPOOHOM MAarHUTHOM MOMe, MHOYKUWS
koToporo paBHa 0,1 Tn wun HanpaBneHa NepneHOMKYNsSpHO nfockocT WuH. Onpegenute  CKOPOCTb
yCTaHOBMBLLErocs nageHnst NnpoBoaHuKa. [1 m/c]



18. MNpoToH BneTaeT B obnacte 0OAHOPOAHOrO NOMNEPEYHOro MarHWUTHOroO NOnsi ¢ UHAYKUMEN 1,67-10% Tn.
TonwwmHy obnacTtu nons cynTaTb Manowm U paBHOW 5 CM, MpM 3TOM CKOPOCTb HaMpaBfEHHOro NeprneHanKynsapHa K
rpaHuue nonsi. CKonbKo BpeMeHn NpoTOH 6yaeT HaxoanTes B MarHuTHom none? [0,33 Mkc]

OnekTpomarHMTHbIe KonebaHusi. [lepeMeHHbIN TOK. QNeKTPOMarHMTHbIE BOMHbI

1. KonebaTtenbHbI KOHTYP COCTOMT U3 KOHAEHcaTopa, 3aMKHYTOro Ha KaTyLKy WHAYKTMBHOCTKU. Yepes 0,1
MKC nocne Hadana konebaHwn 3SHeprus MarHUTHOrO MoNns B KaTyLIKe WHAYKTUBHOCTU paBHA 3JHeprum
3ANEeKTPOCTaTMYECKOro Nons KoHaeHcaTopa. Ha kakyto AnvHy BOSHbI pe30oHMpYyeT KOHTYP? [240 M)

2. MakcumanbHbIM 3apsag koHaeHcaTopa B konebatensHoM koHType 0,1 MkKn, a makcumaneHbIn TOk 3 A.
YeMy paBHa OfiMHa BOJSIHbI, M3rTy4aeMon KOHTypoM? [62,8]

3. KonebaTenbHbI KOHTYP C KOHOEHCAaTOpOM eMKOCTbi 1 MK® HacTpoeH Ha HEKOTOPYH OSIMHY BOJSHbI.
Korga napannenbHO KOHAEHCATOPy MOAKMIOYUIN BTOPOW KOHAEHCATOP, PE30HAHCHas ANvHAa BOJHbl YBENMYMUNach
B 4 pasa. KakoBa eMKocTb BTOpOro koHgeHcaTtopa? [15 Mkd]

4. C kakonm 4acTtoToh HeobxoaMmo BpawaTb pamky nnowagbto 300 cm?, nvewowen 200 BUTKOB B
MarHUTHOM none ¢ nHaykumnen 0,141 Tn, 4ToObI NUTATL NAMMNOYKY pacCcUMTaHHY Ha HanpshxeHne 220 B? [58]

5. Korpa B konebatenbHoM KoHType Obin koHaeHcaTtop C;, cobcTBeHHble konebaHnus npoucxogounu ¢
yactoTtoun 30 kl'y, a koraa koHaeHcaTop C; 3ameHunn Ha C,, TO YacToTa cOBCTBEHHbIX KonebaHun ctana pasHa 40
ku. Onpepennte YyacToTy konebaHun, ecnu B KOHTYpe ByayT ABa NocnegoBaTenbHO COeAMHEHHbIX KOHAeHcaTopa
C1n C,. [50 kly]

6. OnpegenuTb 3HEpPrM0 coneHomaa, ecnu npu curne Toka B 5 A, B HEM BO3HWKAET MarHUTHbIA NOTOK
pasHbin 0,5 B6. [1,25]

7. Ha ckonbKo M3MEHWUNCHA MarHUTHbIA MOTOK, NMPOHU3bIBAKOLUMIA KaXabl BATOK KaTyLIKN MHOYKTUBHOCTBLHO
1,25 TH B pesynbTaTte paBHOMEPHOrO M3MEHEHUSA TOKa, MpoTeKkarolwero yepes katywky ¢ 4 A go 20 A, ecnin
kaTywka cogepxut 100 sutkos? [0,2]

8. N3 kycka MegHOM NpPOBOSIOKU (1,8~10'8 Owm:M) ¢ nnowaabto nonepeyvHoro ceveHusa 0,36 Mm® caenanu
NIOCKMIA KOHTYP B BUAE KBagparta co ctopoHon 0,5 m, cogepkawmin 10 ognHakoBbIX BUTKOB. BHeLLHee MarHUTHoe
none nepneHauKynsipHO MiOCKOCTM KOHTypa M paBHOMepHO YyobiBaeT oT 0,3 Tn go Hynsa 3a 3 c. Kakon 3apsg
NpoTeYeT MO KOHTYPY 3a nepeyto cekyHay? [0,25]

9. Katywka nHgyktueHoct ¢ 0,3 H, HamoTaHHas TOMCTbIM NPOBOAOM, COEAMHEHHas napannernbHO C
pesuctopom conpoTtusnermem 150 Om, nogkntoyeHa k ucTouHrky Toka ¢ OC 4 B 1 BHYTPEHHUM COMpOoTUBIEHNEM
2 Om. Kakon 3apsag npongeT Yyepes pe3ncTop Npu OTKITHOYEHUN UCTOYHUKa Toka? [4 mKn]

10. KonebaTenbHbln KOHTYP NPUEMHUKA COCTOUT M3 CriiogsaHoro (¢ = 7) KoHOeHcaTopa, nnowans nnacTyH
koToporo 800 cM® ¢ paccTOosHMEM Mexay HUMW 1 MM, U KaTyLIKM WHOYKTMBHOCTW. Ha Kakylo AfMHY BOIHbI
PE30HMPYET KOHTYP, €CNN MaKCMManbHOE 3Ha4YeHVEe HanpsKeHUsa Ha nnactuHax koHgeHcaTopa B 100 pa3 6onbLue
MaKCUManbHOro 3Ha4YeHWs Curbl Toka B KaTyLwke? [933 m]

11. lNepBbli kONebaTenbHbIN KOHTYP COCTOUT M3 WHAOYKTMBHOCTM L M Tpex OOWHaKOBbIX MapanfenbHO
COEOWHEHHbIX Mexay cobon koHAeHcaTopoB emkocTbio C. BTopow konebaTenbHbii KOHTYpP COCTOWUT U3
WHOYKTUBHOCTM L UM Tpex oOMHaKOBbIX MocnefoBaTerlbHO COEAUHEHHbIX Mexay COoDOOM KOHOEeHCaTopoB
anekTpoeMkocTbio C. Bo ckonbko pas otnnyaeTcs nepuop, konebaHun BO BTOPOM KOHTYpe OT nepuoga KonebaHui
B NepBoOM KoHType? [1/3]

12. DnekTpnyeckas Lenb, COCTOSALLAsA U3 NocrneaoBaTeNbHO COEAMHEHHbIX aKTUBHOIO CONpoTMBneHus R =
2 Owm, uHagyktueHoctn L = 0, 1 H mn koHgeHcatopa c anektpoemkocTbto C = 1 M®P, nogkrnyeHa K ceTu
nepemeHHoro Toka ¢ amnnutygon 34C E, = 220 B u yactoton 50 'y. Ecnn yactota yBennuutcsa B 1,1 pasa, 10

BblAENAOLWAACH B LIeNU MOLLHOCTb U3BMEHUTCS B A= Pl /P pas. Onpegenute A. [0,8]

13. OnekTpnyeckasa uLenb, COCToAWAasa U3 nocnenoBaTenbHO COEAMHEHHbIX aKTUBHOMO CONPOTMBNEHMs R,
WHOYKTUBHOCTM L 1 KOHAEHcaTopa € aneKkTpoeMKocTbio C, nogknioveHa K ceTy NepeMeHHOro Toka ¢ aMnnuTyaomn
OOC paBHon 220 B u vactotom 50 ly. Bbibepute napameTpbl uenu, obecneynBaroliMe MakCMMarbHYH
Bblaenstouytocsa MowHocTb. [R =2 Om, L =0,1TH, C = 0,1 m®P]

14. Kakol gormkHa ObiTb BEMMYMHA MarHUTHOW MHAOYKUMMK, Y4TOObLI Teno maccon 1 mr, umetkowme 3apsg 1
HKn, gBuranocb MNpsMOMMHENHO W PaBHOMEPHO CO CKOPOCTbK 1 KM/C B HanpaBneHwn, nepneHanKynsapHoMm K
BEKTOPY HaMNpshKeHHOCTU anekTpuyeckoro nong ¢ E = 10 kB/m. [20]

15. B marHutHOM none ¢ uHaykumen 0,02 Tn aBmxeTca No Ayre OKpy>XHocTu pagmycom 20 CM MPOTOH.
lMocne BbINeTa M3 MArHWUTHOrO MOMSi MPOTOH MOJSIHOCTBKD TOPMO3UTCS anekTpuyeckum nonem. Onpegenutb
TOPMO3SLLYH0 Pa3HOCTb NOTEHUManos. [766]

16. Katsawuinca no ropnsoHTanbHOW Jopore meTannuyecknin obpyd paguycom 50 cm nagaeT Ha 3emnio.
Kakon 3apsg mpomget no obpydy, ecnu COMmpoTMBIEHWE eauHuubl AnvHbl obpyya 1 Owm/m, a BepTukanbHas
cocTaBnsoLas MHAYKUMM MarHUTHOro nonst 3emnu 5.10% Tn? [10"8]

17. OnekTpoH BrneTaeT B OQHOPOOHOE MarHUTHOE Mofe C MHAOYKUMEN 102 Tn noa yrnom 60° K nuHMSM
WHOYKUUKX 1 OBUXKETCH MO BUHTOBOW NUHWUK C WaroM 2 cm. Onpeaenuts UMMYrbC 3NeKTpoHa. [10'23]

18. Ha rnagknx ropusoHTanbHbIX MapannenbHbIX penbcax, paccTosiHue Mexay KotopbiMu 1,5 M,
HaxoauTCa npoBoasAWMiA cTepxeHb Maccon 50 r. Penbcbl coeguHeHbl ¢ KOHOeHcaTtopom emkoctbto 0,4 @ un
HaxogaTcss B OOHOPOOHOM BepTUKANbHOM MarHUTHOM none c uHaykumen 0,1 Tn. Onpegenute paboTy,
HeobX0o4MMYH0 A4S pa3roHa cTepXkHsa 0o ckopocTn 5 m/c. [0,74 Ox]



MexaHu4yeckue konebaHus. BonHbl

1. ['py3, NogBELLEHHbIN Ha NPYXUHE, COBEpLUaeT BepTuKanbHble konebdaHusa ¢ nepunogom 0,6 c. MNpu gpyron
mMacce rpysa nepuop konebaHun cran 0,8 c. Kakum 6ynet nepuoa konebaHuii, ecrnv macca rpysa 6yaet paBHa
cymme macc? [1]

2. Teno maccon 0,03 kr nodBeleHO K Lenodyke u3 ABYX MOCMeAoBaTeNbHO COEAWMHEHHbIX MPYXWH C
xecTkocTbto 100 H/m n 300 H/m cooTBeTCcTBEHHO. Torga nepmo cobCTBEHHbIX konebaHum cuctemMel paseH: [0,13]

3. pys, nMoaBelleHHbIN Ha MpPYXWHe, Bbi3blBaeT ee yanuvHeHue Ha 6,4 cm. Hantu nepuopg marnbix
BepTUKanbHbIX kKonebaHuin aToro mastHuka. [0,5]

4. Ha rmagkoM ropusoHTanbHoOM cTone nexuT Teno maccon 100 r, npuKpenneHHoe ropusoHTarbHbIMU
Npy>XUHammn Kk cTeHkam. XKecTkocTb ogHow u3 npyxuH 40 H/m, a gpyroi B Tpu pasa 6onblie. OnpegenuTe nepuog,
konebaHuii Tena BbIBeOEHHOTO 13 NONoXeHnsa paBHoBecus. [0,16]

5. Onpegenute aHepruno 3anaceHHyo B MaTeMaTU4eCKOM MasiTHUKE C Maccon 2 Kr, AJIMHOM noaBeca 2 M v
amnnuTyaon konebanun 1 m. [10]

6. Noacraeka, NpukpenneHHasa K NpyxunHe, coBepLuaeT BepTukanbHble konedaHusa ¢ nepuogom 0,8 c¢. Ecnn
Ha NoacTaBKy NOMOXUTb rPy3, TO nepuod konebaHuii ctaHeT paBHbiM 1 €. Ha CKONbKO yANUHUTCA NPYXMHA nocne
npnbasneHus rpysa? [9 cm]

7. BonHa pacnpocTtpaHsieTcs B cpefe co ckopocTeto 100 m/c. HanmeHbllee paccTtosHue mexay Tovkamu
cpeabl, hasbl KOTOPbLIX NPOTUBONONOXHbI, paBHO 1 M. Onpegenute 4YactoTy konebaHun Yactuy B cpeae. [50]

8. MaTemaTu4eckuii MadgTHUK ANUHOM 1 M OTBOAAT OT MOMOXEHUS paBHOBeCUS U oTnyckalT. CKonbko pas3
3a Bpems 6,3 C KnHeTnyeckas sHeprus MasiTHMKa JOCTUrHET MakCUMarbHOro 3HavyeHns? [6]

9. Hanbonbluee OTKNOHEHNe MasiTHUKa ¢ AnnHon HUTK 0,8 M cocTaensieT 6°. OnpeaennTe MakcUMarnbHYo
CKOPOCTb ABWXeHMSA MasTHMKa. [0,3 m/c]

10. MaTemaTnyeckmii MasiTHUK QSIMHOM 2 M HaXoAUTCA B NUAdTE, KOTOPLIN ABMXKETCS BHU3 C YCKOPEHMEM 2
M/c?. OnpenenuTb nepuog konebanunii MasTHUKa. [3,1]

11. MaremaTtnyeckun MaaTHUK, OTBEOEHHbI Ha HaTAHYTOM HWUTM Ha Yron o OT BepTUKanu, npoxoguT

MONOXEHNe PaBHOBECUKS CO CKOPOCTLIO V. Onpeaenute nepuog konedaHuin. [TCV/ 9 Sln(OL/Z)]

12. CepeguHa HUTU MaTeMaTUYECKOro MasdTHUKa HaTankuBaeTCsa Ha rBO34b KaXabl pas, korga MasiTHUK
NpoOXoauT NOMOXEHNE paBHOBECUKS CrpaBa Haneso. HaTu onuHy HUTK, ecnn nepuog konebaHuin Takoro MasiTHYKa
paseH 2,42 c. [2]

13. Ha ropusoHTanbHOM npyxmHe ykpenneHo teno maccon 10 kr, nexatlee Ha abConTHO rMagkoM CTore.
B aT10 Teno nonagaet n 3actpeBaeT nynsa maccon 10 r, neTawas co ckopoctbio 500 M/c, HanpaBneHHOW BOOMNb OCK
MPYXWHbl. TENo C 3acTpsBLUEN B HEW Nynew HaunHaeT cosepliatb konebaHma ¢ amnnutygon 10 cm. Yemy pasHa
yrnoBas 4actoTa aTux konebanun? [5 pag/c]

14. Yepes pydert nepebpolieHa onuHHasa y3kas gocka. Korga newexop CTOUT Ha HEM HEMOABWXHO, OHA
npornbaetcsa Ha 10 cm. Korga ke oH ngeTt no Hel co CKOpocTbio 3,6 KM/Y, TO JocKa HaYMHaeT packadmMBaTbCcs Tak,
4YTO OH nagaeT B Boay. KakoBa anuHa wara newexoga? [0,6]

15. B HenogBwxHOM NudpTe BUCUT MasTHUK, nepuof konebaHun kotoporo paBeH 1 ¢. C KaknuMm yCKOpeHNeM
apwxkeTtcs nudT, ecny nepuog konebaHuin MasiTHUKa ctan pasHbim 1,1 ¢? [1,7 M/Cz]

16. VimeeTcsa npyXuHka ¢ aHOMaIbHOW XEeCTKOCTbIO, TaK YTO cMellarLlasn cuna F nponopuunoHansHa Kyoy

— 3 .
CMeLLeHuns X: F=—kx , npuyem k = 1 MH/M®. Ha Takyl NPYXUHKY noaseLleH rpy3uk maccoun 1 kr. Onpegenvte
nepuog manbix kKonedaHun rpy3a 0OTHOCUTENbHO NonoxeHus pasHoBecus. [0,17 c]
17. NimeeTcst MpyXMHKa C aHOMAaIbHOWM XECTKOCTbi, Tak YTO cMeljawowasa cuna F nponopumoHanbHa

KBagpaTy CMelleHus X: F :_kxz, npuuem k = 1 kH/m>. Ha Takylo NPYXUHKY noABelleH rpysuk maccou 1 kr.
OnpegenuTe nepuoa Manbix KornebaHui rpy3a OTHOCUTENBHO NOMNOXeHNst paBHoBecus. [0,44 ]

18. Ipysuk coBepliaeT cBobogHble konebaHus Ha npyxuvHe C nepuogom T. Yemy paseH nepuog
konebaHui rpy3a Ha 4 Takux Xe napannenbHO CoeaAnHEHHbIX NpyxuHax? [T/2]

bnok 8.9

FeomeTpuyeckasa ontuka. BonHoBas ontuka. KBaHTtoBasi chusunka

1. Ha gHe npyga rny6uHon 0,4 M nexut HebonbLIoN kKaMeHb. Marnb4ymk XOo4eT nonacTb B HEro TOHKUM
cTepxHeM. Mpuuenueasch, ManbUvK AEpPXUT CTepXeHb Haa BoAon nop yrnom 45°. MokasaTtenb NpenomieHus
Boabl 1,3. Ha kakom pacCTOSsHUKM OT KaMHS CTEpPXXEHb BOTKHETCA B AHO? [0,14]

2. PacctosiHme OT nUH3bI 0O M300pakeHuss Oornblue pacCTosHWA OT NpeameTbl A0 NuH3bl Ha 0,5 M.
YBenunyeHue nuH3bl paBHo 3. Toraa pacctosaHne oT npegmMeTa Ao NnuH3bl cocTasnseT: [0,25]

3. CaeTtsllasacsa Touka HaxoAMTCA Ha pacctosHun 12 cM OT NWHMM nepecedeHust MNOCKUX 3epkan,
pacronoxeHHblx nog yrnom 30° opyr K Apyry. Ha Kakom paccTosiHuM HaxodsTca Apyr OT Apyra ABa NepBbiX
n306paxeHns CBETALLENCS TOYKN B 3TMX 3epkanax? [12 cMm]

4. CseToBol nydy nagaet nop yrrnom 60° k nosepxHocTu ctona. Mof KakuM YrioM K 3TON NOBEpPXHOCTY
Ha[o pPacnonoXmTb NIOCKOE 3epKarno, YTOObl U3BMEHUTb X0 fy4va Ha ropn3oHTanbHbIn? 30

5. KakoBa onTuyeckas cuna nuH3bl, €ecnv gnsa nonydeHust n3obpaxeHus npegmeTta B HaTypasibHYH
BENMYMHY NpeaMeT JOIPKeH ObiTb NnomMeLleH Ha paccTtosHuy 10 cm oT nuH3bl? [20]



6. Ha kakoM paccTosiHuM OT cobupatoliern nuH3bl C OKYCHbIM pacctosiHnem 10 cm Heobxogmmo
NOMEeCTUTb NpPeaMeT, UTOObI ero n3odpaxeHne GbINI0 MHUMbIM 1 YBENMYEHHBIM B fiBa pa3a? [5 cMm]

7. Touka OBWXKETCS NO OKPYXHOCTU C MOCTOAHHOM MO MOAYM0 NUHEWHOW ckopocTbio 0,2 M/C BOKpyr
rMaBHOM ONTUYECKOM OCKU coBuMparoLLlent NUH3bI B NAOCKOCTU, NEPNEHANKYNAPHOM OCU U OTCTOSLLEN OT MNUH3bl Ha
pacctosiHun, B 1,5 pasa GonblueM (pokycHOro. LIeHTp OKPYXHOCTWU NEXUT Ha FMaBHOM ONTUYECKON OCcu NnH3bI. C
KaKoW CKOpPOCTLIO ABMKeTcs n3obpaxerHne? [0,4 m/c]

8. KakoBa rnybuHa GaccenHa, ecnu npu onpeaeneHuuM «Ha rnas» no BepTMKaNbHOMY HanpaBreHuHo
rnybuHa ero KaxxeTcsi paBHOM 2 M, a NoKasaTenb npenomneHnst Boabl paseH 1,33. [2,7 m]

9. PaccTtosHne ot npegmeta Ao akpaHa 105 cm. ToHkas nvH3a, NoMelleHHas Mexay HUMW, JaeT Ha
3KpaHe yBenunyeHHoe u3obpaxeHne npegmeta. Ecnn nuH3y nepemectutb Ha 32 cm, TO Ha 3kpaHe Oyger
YMeHbLUEHHOE n3obpaxkeHne. Hantn pokycHoe paccTosiHue nnH3bI. [23,8 cM]

10. Yemy paBHa nnowagb Wu3obpaxeHnss KapTuHbl Ha oTonneHke, ecnu oTorpacdpmpoBaHmne
NpoM3BOAUTCS C pacCcTosHUsA 1 M, NnoLaab KapTuHbl S, a hoKycHoe paccTosHue 06bekTmBa pasHo 0,2 m? [0,06S]

11. MNpegmeT HaxoauTes Ha pacctosHum 10 cm OoT nepegHero ¢pokyca cobupatroLien NMH3bl, a IKpaH, Ha
KOTOPOM nornyyaeTcs YeTkoe n3obpaxeHue npegmeTa, pacnornoXeH 3a 3agHUM POKyCOM MMH3bl Ha paccTosdHum 40
CM OT Hero. KakoBo yBenuyeHue nuH3bl? [2]

12. TnockocTb cobupatowiern nNMH3bl ¢ pokycHbIM pacctodaHvem 10 cM pacnonaraeTcs napannenbHo
NMOBEPXHOCTM CTONa Ha paccTtosHum 5 cm oT Hero. 1o cTony nepemeliaeTcs npegMeT co ckopocTbio 2 cm/c. C
KakoWn CKOpPOCTbIO ABUXKETCA usobpaxeHne npegmeta? [4]

13. Ha pacceuBatowyto nnH3y ¢ ¢OKyCHbIM pacctosHnem 0,3 M nagaeTr CXOoAdlMNCa My4YoK Nyyewn,
KOTOpble MepeceKkalTCs Ha rMaBHOW ONTUYECKOM ocu, Ha paccTosiHum 0,7 M. Ha ckonbko cMecTutcsl Touka
nepeceveHus nyden, ecnu yopatb nuH3y? [0,49 M]

14. HebonbloMy LIapUKy, KOTOPbIA HAXoOUTCA Ha NMOBEPXHOCTM rOPU3OHTasNbHO PAaCMONOXEHHOW TOHKOW
cobupatowen nuH3bl ¢ ontuyeckon curnon 0,5 AnTp, coobWMNKM BepTUKamNbHYK HadanbHyk ckopocTb 10 m/c.
Ckonbko BpemeHu GyAeT CyLlecTBOBaTb AENCTBUTENBHOE N300paxeHue wapwvka B nimH3e? [1,6 c]

15. Ha rmaBHOM ONTUYECKOI OCK TOHKOW cobuparoLLiel NIMH3bI CrieBa HanpaBo pacronaralTcs Toukn A, B,
C Tak, uto otpe3kn AB = 10 cm, BC = 20 cm. Ecnu npeameT nomectuTb B TOYKY A, TO ero nsobpaxeHune dyaet B
Touke B. Npu nepemelleHnn npegmeTa B TOUKy B ero nsobpaxeHve nepemelyaetcs B Touky C. KakoBo dokycHoe
paccTosHue nuH3bl? [1,2 M)

16. MeTannuyeckass nnacTmHa, paboTta BbIxoga Ansl KOTOpow paBHa 4,7 3B, ocBelleHa M3nyyeHUem c
anvHon BonHbl 180 HM. Kakonm makcumarnbHbI MMNYnbC nepefaeTcs NacTUHKE MpY BblPbIBAHWUM 3NIEKTPOHOB?
[7-10% kr-m/c]

17. Yemy paBHO hOKyCHOE paccTosiHMe F TOHKOW MWH3bl, COCTOSALWEN M3 OBYX MpwKaTblX APYr K Apyry
TOHKMX JTMH3 C POKYCHbIMK paccTosHnsamu F; = 40 cm u F, = -20 cm? [-40 cm]

18. Ecnun noovepenHo ocBelaTb NOBEPXHOCTL MeTanna nany4yeHmem ¢ gnmHamm BosiH 350 HM 1 540 Hm,
TO MakcuMMaribHble CKOPOCTW (DOTOSMEKTPOHOB OTNMYAlOTCS B [ABa pa3a. JTO O3HayaeT, 4YTo paboTa Bbixoaa
3MEeKTPOHa U3 MeTanna pasHa: [3~1019]

19. Ha ckombko repy mM3MeHunacb 4actoTa nagawowero Ha (OTOKaToh W3Ny4YeHusl, ecrnu pas3HoCTb
3aepXK1BaloLNX HanpsikeHuin coctaBnseT 4,14 B? [1015]

20. Bo ckombKkO pa3 macca MoKosi areKkTpoHa 6Gonble mMaccbl )OTOHa KpacHOro ceeTa, UMEIoLWero B
BaKyyme OJIMHY BOSHbI 7,210 m? [3-107]

21. KpacHasa rpaHuua dotoacbcdhekta ansg Hekotoporo metanna pasHa 0,5 mkm. [Mpu kakon vacTtote
nagaroLLero ceeTa OTOPBaBLUMECS C €ro NMOBEPXHOCTM SMNEKTPOHbI ByAyT NOMHOCTbLIO 3a4ePXKNBATLCA MOTEHLMANIOM
B 3 B? [10™ Iy]

22. Jlazep wmowHoctblo 16 MBT wucnyckaet 4.10'° POTOHOB EXEeCEeKyHOHO, KOTOpble BbI3bIBaOT
doToabdekT Ha nnacTuHke ¢ paboTon Bbixoda anekTpoHoB 1,25 aB. OnpepenuTb noTeHumarn, 4O KOTOPOro
3apsavTcsa nnactuHka. [1,25]

23. Kakyto ckopocTb npuobpeTatoT BbipBaHHbIE U3 Kanus 3NEKTPOHbI Npu obnyyeHun ero roneToBbIM
CBETOM C ANunHOM BonHbl 0,42 MKkM, ecnm paboTa BbIXxoga 3MeKTPOHOB 13 Kanusi pasHa 2 3B? [5,6-105]

24. DHeprna HOTOHA paBHA KMHETUYECKOWN SHEPrMm 3NeKTpoHa, UMEBLLEro HavarnbHYK CKOPOCTb 10° mic n
yCKOpEHUe pa3HOCTbIO NoTeHUmManos 4 B. Haittu anuHy BonHbl oToHa. [1,8-107]

25. MeTtannuyeckas nnactvHa, paboTta Bbixofa Afis KOTOpOW paBHa 4,7 3B, ocBelleHa N3ny4yeHWeM c
AnuHon BorHbl 180 HM. Kakon makcumarnbHbIA UMMyNbC nepefaeTcs NnacTuMHKE Npy BbIPbIBAHUWN 3NIEKTPOHOB?
[7-107 kr-m/c]

26. lMpu 06ny4yeHMM MeTanna cBeTOM C ANMHOM BorfHbl 500 HM (POTO3MEKTPOHLI 3adepXMBaloTCA
pasHoCcTblo noTeHumanoB 1,2 B. KakoBa 3agepxuvBaiollasi pasHOCTb MOTEHUManoB npu obnyyeHun metanna
CBETOM C AnnHOM BonHbl 400 HM? [1,8 B]

27. YBenuyeHuve 4acTOTbl Bbi3blBatollero ¢oToaddekt coTtoHa B 1,1 pasa BegeT K yBENUYEHUIO
MaKCUManbHOW CKOPOCTU BbIOUTOro anektpoHa B 1,1 pasa. Onpegenute OTHOWEHME paboThl BbIXoga K 3HEprum
nagatowero ¢gotoHa. [0,5]

28. B cooTBeTCTBUM C COOTHOLWeEHMEM ae bponns onpegenute AfiMHY BOSHbI 3NEKTPOHA, MONYYMBLUENO
3HEpPruIo B pesynstaTte NpoxoxaeHusa yckopsowero HanpsbkeHnsa 10 kB. [12 nv)



29. YMeHblleHMe ONuHbI BOMHbI Bbi3biBatowwero ¢otoaddekt ¢oToHa Ha 1 % BedeT K yBENnMYeHUIo
MaKCMManbHOW CKOpOCTM BblOMTOro anektpoHa Ha 10 %. Onpegenute oTHOWweHue paboTbl BbIXOAA K 3HEPrvm
¢oToHa. [0,95]

30. OrekTpoH B aToMe BOAOPOAA ABWKETCS MO KPyroBoit opbute paguycom 5-10 m. Onpepenute
CKOPOCTb ABWMXXEHUS SNEKTPOoHa. [2,3-106]

31. B cmecu nsotonos, coctosilern n3 kobanbta-56 ¢ nepuogom nonypacnaga 77 gHen n kobanbt-57 ¢
nepuogom nonypacnaga 270 gHen, 3a 400 gHen pacnanocbk 80 % atomoB kobanbta. Onpegenvre OTHOLUEHWe
HayanbHOro KonmM4ecTea aToMoB kobanbTa-56 K konnyecTsy aTomoB kobanbTa-57. [0,91]

32. B cmecun n3oTonos, coctosien ns crtpoHuma-91 ¢ nepvogom nonypacnaga 9,7 4 n CTpoHumsa-92 ¢
nepuogom 2,6 4, 3a 7 vacoB pacnanocb 75 % aTomMOB CTpPOHUMSA. HamTnm OTHOLLUEeHWe KonudecTBa aToMOB
CTPOHUMA-91 K KONNYeCTBY aTOMOB CTPOHUMA-92. [0,27]

33. B cmecu u3oTonos, COCTOSALEN W3 OOMHAKOBOrO KONMYecTBa aTOMOB pyTeHuA-97 ¢ nepuoaom
nonypacnaga 2,4 gHa n pytenns-103 ¢ nepnogom nonypacnaga 40 gHewn, 87,5 % aTtoMoB pyTeHMs pacnanoch 3a
Bpemsi paBHoe t;, a 75 % aToMOB pyTeHUsi pacnanock 3a BpeMsi paBHoe t,. Yemy paBHoO ty/t,? [2]

34. Ha ckonbko repu M3MeHWnacb 4Yactotra nagawuwero Ha oTokatod W3MyyYyeHwsl, ecnn pasHoCTb
3aepXXuBaroLnX HanpsbkeHnn coctaendet 4,14 B? [1015]

35. Bo ckonbkO pa3 mMacca Mokosi anekTpoHa 6onblle maccbl POTOHA KpaCcHOro ceeTa, MMeEKLLero B
BaKyyme ASIMHY BOMHbI 7,2-107 M? [3-107]

36. KpacHas rpaHuua ¢oTtoadchekta ana HekoToporo metanna pasHa 0,5 mkm. [pu kakom 4vactote
nanarou.\erlg CBeTa OTOpPBAaBLUMECS C €r0 NOBEPXHOCTU 3MEKTPOHbI BYAYT NOMHOCTLIO 3a4epXUBaTbCS NOTEHLMANnoM
B 3 B? [107° L]

OnucaHue TexXHONoOrnu nNnpoBeaeHust

MHavemnayanbHoe 3ajaHue BbiaaeTcsi No 6rokam, Homep BapuvaHTa 3afjaHus coBnagaeT
C HOMEpoOM 3adayuMm W nopsiaKOBbIM HOMEPOM CTydeHTa B ChUcKe Yy4yebHoW  rpynnbl.
NHovBnayanbHoe 3agaHue caaeTcsl B MUCbMEHHOM BuAe MO BapuaHTam Mnocrie U3yyYeHus
COOTBETCTBYIOLLEITO TEOPETUYECKOIO MaTepuana.

TpeGoBaHMA K BbINOMTHEHUIO MHAUBUAYANbLHOIO 3a4aHusA
3a uHauBMayanbHOe 3aaHne CTaBUTCS OLEHKA «3a4TEHO», eCriu:

- NPV BbIMNONIHEHUWN 3a[aHWNs MOMyYeH NpPaBUSIbHLIA YUCIOBOW pe3ynbTaT, U Bce Laru
BbINOSTHEHMS 3ajaHNS COMPOBOXAEHBI HEOOXOANMbBIMU NMOSAICHEHUSMU;

- ecnv B OTBETE MMEETCS BblUMCNUTENbHAS OLIMOKA, HO XO4 PacCyXOeHWU BEPHbIN, U
BCE LUary BbINOMHEHNS 3aaHNS CONPOBOXAEHbI HEOOXOAMMbIMU NOSICHEHUSMN.,

20.1.2 NpnmepHana TemaTtuka pedepatoB/goknanos
YnbTpassyk n MHpasByK.

PeaktnBHOE OBuxeHwne.
HeunHepumnaneHble cuctemsl otTcHeTa, cuna Kopuonuca.
TypbyneHTHOE TeueHne, BUXpU, NOBOBOE CONPOTUBNEHUE.
PeanbHbin 1 naeanbHbIN ras.
KanunnapHbie sBneHus.
Kngkme kpmuctannsi.
®dunsrka 1 My3sblka.
JIloM1HecLeHUMS 1 SNEKTPOSNTIOMUHECLIEHLS.
. NMonapusauna ceeTa.
. OnTnyeckne sBNeHus B NpmMpoae.
. KBapkoBas mogenb CTpOEeHMst aneMeHTapHbIX YacTuL.
. DNEKTPUYECKNIA TOK B Pa3fIMYHbIX cpedax
. MarHuTHbIEe cBOICTBA BellecTBa
. Pagnocesasb. OCHOBHbIE MPUHLUMILI.
. MarHnTHbIE CBOMCTBA BELLECTRA.
. [upockonbl, NpuMeHeHne.
. Ancnepcus, anemeHTapHasa Teopusi AUCNepcun.
. Peluatowme akcnepmmeHTbl B COBPEMEHHON PU3UKE.
. 3aKOH COXpaHEeHUs1 MOMEHTa MMNYyrbca, MPUMEHEHNE B TEXHUKE.
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Kputepum oueHku noarotoBneHHoro aoknapa / pecgepara

OueHKa «OTNMYHO» CTaBMUTCS, €CnvM MOMHOCTbI0 packpbiTa Tema pedepaTta/goknaga, npu
BbICTYMMEHMN C [OOKNagoM cobniogeH BPEMEHHOW pernameHT, KOMMbITEepHast npeseHTaums
COOTBETCTBYET HEOOXOOMMbBIM TPEBGOBaHNAM.

OueHKa «XOpowo» CTaBUTCS, €CNU UMeKTCa Hebonblime HecoOTBETCTBUS  TeKcTa
pecbepaTa/goknaga 3asiBNEHHOM TeMe unu (M) KOMNbIOTEPHAA Npe3eHTaumsi COOTBETCTBYET HE BCEM
npeabaBNseMbiM K Hel TpeboBaHMAM, U (1) 3HAYNTENBHO NPEBbLILLEH BPEMEHHOWN perfameHT.

OueHKa «yaoBnNeTBOPUTENIbHO» CTaBUTCS, €CNM MMEETCA MHOMO 3amMevaHuin Nno coaepkaHuto
pecdepaTa/goknana, KOMNbOTEPHAA Npe3eHTauns, NoAroToBMEHHAs ANSA BbICTYNNEHNSA, COOTBETCTBYET
He BCeM NpeabsBnsieMbIM K Hel TpeboBaHMSAIM UM OHa BOBCE OTCYTCTBYET.

OueHKa «HeyAOBNEeTBOPUTENbLHO» CTaBUTCH, ecnn pedepaT/goknag He MOArOTOBIIEH,;
Aoknaa/pedepat NoaroToBrieH, HO MOMHOCTLIO HE COOTBETCTBYET 3asBfIEHHON TEME.

20.2 NMpomexyToyHaa aTrectaums

MpomexyToyHas aTTectaumMss Mo AWUCUMMIIMHE OCYLUECTBNSeTCA C MOMOLLbIO  CriedytoLmx
OLIEHOYHbIX CPEeaCTB:
MepeyeHb BONPOCOB K 3K3aMeHy
1. OTHOCUTENBHOCTb ABWKEeHUA. CucTembl oTcyeTa. Paanyc-BekTop, BEKTOPbI NepeMeLleHuns,

CKOPOCTH, yCKOPeHUS. TaHreHumnansHoe n HopMarnbHOe YCKOpeHMe.

YrrnoBble nepemMeLleHne, CKOpoCTb U yckopeHne. CBA3b NMUHENHbIX U YIIOBbIX BEMNYMH.
3.  3akoHbl HbtoToHa. MHepumanbHble CUCTEMBI OTCYETA.

4. Cunbl B npypoae, pyHoaMeHTanbHble B3auMOAENCTBUS.

5. 3akoH coxpaHeHus nmnynbca. MexaHuyeckasn pabora.

6. OHeprnsi MexaHM4YeCcKoro ABUKEHUS.
7
8
9

n

Buapbl paBHoBecusi. KoHcepBaTMBHbBIE M HEKOHCEPBATMBHbLIE CUbI.
3aKoH coxpaHeHWs U NpeBpaLLEeHNs SHEPTUN.
. OcHOBHble NpeacTaBneHns MONEKyIAPHO-KMHETMYECKON Teopumn ra3oB. [laBneHune rasos.

10. Temnepatypa u ee namepenue. AbconoTHaa TemnepaTtypa.

11. WpeanbHbii ra3. OCHOBHOE ypaBHEHNE MOJSIEKYNAPHO-KUHETUYECKOWN TEOPUN Fa30B.

12. YpaBHeHue MeHpeneeBa-KnanenpoHa. [a3oBble 3aKOHbI.

13. BHYTpeHHsIs aHeprus, u ee U3MeHeHue npu B3aMMOAENCTBUN TEPMOANHAMUYECKUX CUCTEM.
PaboTta 1 TennoTta kak opmbl 0O6MeHa IHeprven mexay cuctemamum.

14. lepBoe Havano TepmoauHamMukn. [lpMMeHeHMe nepBOro Havana TepMOAUHAMUKM K
nsonpoueccam. TennoemKkocTb.

15. BTopoe Havano tepmogmHamunkn. ObpaTtumble U HeoBpaTMMble MNPOLIECCHI.

16. TennoBble MaluHbIL. MaoeanbHbin umkn KapHo.

17. Onektpudeckme 3apsaabl. 3akoH KynoHa. Qnektpuyeckoe none B Bakyyme.

18. PaboTta cun anektpoctatuyeckoro nons. NMoreHuman.

19. OnmcaHue anekTpoCcTaTUYEeCcKoro Nons ¢ NOMOLLbI0 MOTEeHUMana n BeKkTopa HanpsKeHHOCTU
nons. SKBUMNOTEHLMANbHbIE NOBEPXHOCTM U CUITOBbLIE JIUHUN.

20. OnekTpocTaTuyecKkoe none npu HanuMyYnm NPOBOAHMKOB.

21. 3OnekTpocTaTtuyecKkoe none npu HanuyMm AnaneKkTpuKkos

22. ONEeKTPOEMKOCTb.

23. Onektpunyeckmi ToK. 3akoH Oma ana ogHopogHoro ydvactka uenun. ConpoTuBneHue
NpPOBOOHMKA.

24. CTOpPOHHME CUMbl. ANEeKTpPoaBMXYLLas cuna. VICTOYHUKM Toka.

25. 3akoH Oma ang nonHon uenu. 3akoH [xoyna-JleHua.

26. Cwuna JlopeHua. MHQyKumMst MarHUTHOIO Monsi.

27. BsaumopgencTteue TokoB. Cuna Amnepa.

28. OnbiTbl ®apages. MarHUTHbIV MOTOK.

29. 3aKkoH anekTpomarHUTHoOW nHaykumMm ®apagesa n npasuno JleHua. CamonHayKLms.

30. CKOpOCTb 1 YCKOpPEHME Npu rapMoOHNYeCcKoM KonebaHuu.



31. YpaBHeHMe OBMKEHUS NPOCTENLLNX MEXAHNYECKMX cucTem 6e3 TpeHus. MasiTHMKuN.

32. [MapameTpbl aNEKTPUYECKMX KonebaHuni.

33. CobcTBeHHaa 4actota konebaHumn. KnHeTuyeckasi, moTeHumanbHasi U MofHas 3Heprus
koneb6ntowierocs Tena. 3aTtyxarowme konedaHus.

34. BonHbl. Bugbl BonH. CkopocTb BOMHLI. MNnockue u cdepuyeckue BOnHbI.

35. YpaBHEHWE NI0CKON rapMOHMYECKON GeryLemn BosHbl.

36. OcHOBbI reomeTpudeckon onTukK, npuHumMn depma. NpenomneHve M OTpaxeHue cseTa,
NMOSIHOE BHYTPEHHEE OTPaxXeHue.

37. WHTepdepeHuna ceeTa.

38. BpemMeHHad ” MpOCTpPaHCTBEHHAd KOrepeHTHocTb. MeToabl MNOSyYeHUs1 KOrepeHTHbIX
NCTOYHMKOB cBeTa: onbIT FOHra.

39. NHTepdepeHuns B TOHKNX MIEHKaXx.

40. Oundpakumsa ceeta. AndpakumoHHas pewleTka kak cnekTpanbHbii nprubop.

41. dotoanekTpudecknn addeKT; €ero IKCnepumMeHTanbHOE WCCredoBaHue. YpaBHEHue
OnHWTenHa. POTOHbI.

42. Mopenb atoma Bogopoaa bopa-Pesepdopaa. Onbitel Pesepdopaa.

43. CocTtaB agpa. HyknoHbl. 3apsa n MaccoBoe Yncno aapa.

44. JHepruna cBasun aapa. N3otonbl.

OnucaHue TexHONOrMn npoBeaeHus

OK3aMeH npoBOAUTCA B CPOKM, YCTAHOBIMEHHblE pacnucaHveM Yyd4ebHO-3k3aMeHauNnoHHON
CEeCCMM Ha COOTBETCTBYIOLINA Y4eOHbIA ceMecTp. OK3amMeH MPOBOAUTCA B MUCbMEHHOW dhopMe Mo
ovnetram (KMM), yTBepxaé€HHbIM 3aBegylolwMm Kadedpon B COOTBETCTBMM C  JOKANbHbIMU
HOpPMaTMBHbLIMK akTamu yHuBepcuteTa n Punmnana. MNepeveHb BOMPOCOB K 9Kk3aMeHy NpeaocTaBnsieTcs
CTyO€eHTaM B Hayarne m3y4yeHust UCUUNIUHGI.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWI, LWWKanbl N KPUTEPUM OLIEHNBAHUS
YpoBeHb
cchopmmpoBaH Lkana oueHok
HOCTHU
KOMMEeTeHLUn

Kputepun oueHMBaHNs: kKoOMNeTEHLNI

CmydeHm  c80600HO  oOpueHmupyemcss 8  meopemuyecKom
Mamepuarne; ymeem U3/10XKUMb U KOPPEKMHO OUEeHUMb Pa3/iuYyHbIe
nodxo0s! K usnazaeMomy Mamepuarly, criocobeH cgpopmynuposams U [To8bLILEHHb/D
dokazamb CO6CMBEHHYIO MOYKY 3peHusi; obHapyxusaem ce0bodHoe OminuyHo

“ . ypOB€EHb
grnadeHue MOHAMUUHbLIM arnmnapamom; 0eMOHCMpPUpPyem 20mMo8HOCMb
MPUMEHSIMb meopemuyeckue 3HaHus 8 npakmu4eckol
dessmenbHoCcMU.
CmydeHm Xxopowlo OpueHmMuUpPyemcsi 8 meopemu4yeckom Mamepuarne;
umeem rnpedcmaeneHue 06 OCHOBHbIX M00x00ax K u3nazaemMomy
Mamepuarny;, 3Haem ornpeoesieHUsi OCHOBHbIX MeopemuvYecKux Basoenlii Xopouo
noHamul  usfnazaeMoll meMbl, 8 OCHO8HOM OeMOHcmpupyem ypOB8€eHb
20mMo8HOCMb MPUMEHSIMb MeopemuyecKue 3HaHUsl 8 rnpakmudyeckoul
desimersibHOCMU.

CmyOeHm MoXxem opueHmupoeamabCs 8 meopemu4ecKom
Mamepuarne, 8 uersiom umeem npeacmaeneHue 06 OCHOBHbIX

- lNopoeossiti Yoosnemeopumen
MOHAMUSIX  uU3/lazaeMol  MmeMbl, 4Yacmu4yHo  OeMOHcmpupyem

. ypOB€EHb bHO
20MoBHOCMb MPUMEHSIMb MeopemuyecKue 3HaHUsi 8 rnpakmudeckol

dessmersibHOCMU.

CmydeHm He opueHmMupyemcsi 8 meopemuyeckoM Mamepuare; He Heydosnemeopum
cgpopmuposaHo  rnpedcmasrieHUe 06 OCHOBHbIX  [MOHSMUSIX es1bHO

u3naeaemol membl, He OeMOHCmpPUpPyem 20MO8HOCMb MPUMEHSIMb
meopemuyeckue 3HaHUs 8 rpakmu4eckol dessimesibHOCMU.




