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

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

YTBEPXOAKO

3aBeqyowmin kacegpomn
€CTEeCTBEHHOHAY4HbIX U
obweobpasoBaTenbHbIX AUCLUUMNINH

#
A/
S

e C.E. 3103uH

—_—

/ 31.05.2023 r.

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNINUHBI
B1.0.05.03 ®Pu3unka
1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroOTOBKM:
44.03.05. MNeparormyeckoe obpasoBaHune (C 4BYMS NPOOUNISMN NOLTOTOBKN)
2. Mpodunu noaroToBKU:
MaTtemaTtuka. HdopmaTuka n tHPOPMaLUNOHHbIE TEXHONOMMK B 0BpasoBaHun
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®dopma ob6y4eHms: oyHasi, 3a04Has
5. Kachegpa, oTBevarLan 3a peanmsaumo AUCLUNMIINHBI:
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 25.04.2023 npoTtokon Ne 7
8. YuebBHbIn roa: 2023-2024 (OP0O) Cemectpbl: 1 (ODO), 2-3 (390O)
2023-2024, 2024-2025 (390)



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto ocBoeHnsa y4vebHon pucumnnmHbl «dPuamka» SBNAETCS M3Yy4YeHUE OCHOBHbIX
3KCMEepPUMEHTarNbHbIX 3aKOHOMEPHOCTEM U  3aKOHOB, JeXawux B OCHOBE MeXaHMWKW,
MONEKYNSAPHON  (PU3NKN N TEPMOAMHAMMUKKM, INEKTPOAMHAMUKM, OBadeHue CcTygeHTamm
MeTOA0M Hay4YHOro on3n4eckoro NO3HaHUs SBEHU NPUPoOabI.

3agayn yyebHOM ANCUNNIINHDI:
PacKpbiTb OCHOBHbIE 3KCNEPUMEHTasIbHbIE 3aKOHOMEPHOCTU (OU3NYECKUX ABIIEHNN;
CcoOOLWMTb CTYAEHTaM cofepXaHue HayYHbIX 3HaHWUM MO ANCUUNIINHE;
oBfageTb MeETO4AMUN peLLEHNst PU3NYECKMX 3adau;
npoaHanM3npoBaTb OCHOBHbIE MPUHUMUMbI MOAENUPOBAHUSA (OUBNYECKUX SBIIEHUN,
YyCTaHOBUTb 06/1aCTb NPUMEHNMOCTUN 3TUX MOAENEN;

— paTtb cTygeHTam 6asoBble 3HaHMA N0 dom3uke,
npodeccnoHanbHoOn AeAaTenbHOCTH.
Mpn npoBeaeHMn Yy4YebHbIX 3aHATUM MO gucumnivHe obecneynBaeTcd
oOy4aroLmxca HaBblkOB KOMaHAHON paboTbl, MEXINYHOCTHON KOMMYHUKALIUN.

Heobxoaumble B Gyayuien

pasButme y

10. MecTo yyebHOM AncuMNIUHLI B cTpyKType OOI:

YyebHasa gucumnnuHa «dPusmnka» OTHOCUTCS K AucumnnmHam obasatenbHon 4acTtu 6rnoka b1 un
BKNtodeHa B [lpeameTHO-cogepkaTenbHbi Moaynb. [Ona ocBOeHUs AucumunivHbl « 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 peanusauuu  gucumnnubbl ana nuy ¢ OB3  onpegensawTca  0COBEHHOCTAMM
BOCNPUATMS Yy4yebHOM WHopMauuMnM u C Y4eTOM UMHAMBUMAOYANbHbIX MNCUXOU3NYECKNX
ocobeHHoCTeN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yrbTaTaMU OCBOEHUS ob6pa3oBaTesfibHOM
nporpamMmmbl (KOMNEeTEHLUMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

HaseaHune
Kon KOMMETEHLIN Kog(bl) WHankaTop(bl) MnaHmpyemble pe3dynbTaTbl 00y4eHus
3HaThb:
CriocoGeH [leMOHCTpUpYeT - CUCTEMY OCHOBHbIX MOHATUA, MX 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 OeaTensHOCTU.
Cnocob6eH HemoHcTpupyeT | 3HaThb:
ocBaneaTh U 3HaHMe OCHOB - OCHOBbI 06LLIETEOPETUYECKMX U MPOUNBHBIX
MCMNONb30BaTh obLleTeopeTnyec | AMcuMniMH B o6beme, HeobxoaMMom Ans
6a30Bble KX " peLLeHns Neaarorm4eckmnx, MeToanvyeckmx m
HayuHo- NPodUIbHBIX OpraHn3aLnOHHO-yMNpaBneHYeCKX 3aaay; CBA3b
TEeopeTUYeckue OUCUMMNUH B TEOPETUYECKMX OCHOB N TEXHOJTOMMYECKNX
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 NPeAMETHOM




MNpumeHseT obnactn «MaTemaTuka 1 MHopmaTUKa» u

HaBbIKM 0bpaTHO; MPUMEHATL TEOPETUYECKNE 3HAHUS B

KOMIMJIEKCHOTO OMNMCaHMK NPOLIECCOB 1 ABIEHNI B PA3NTUYHbIX

aHanusa un obnacTsax 3HaHuS.

cuctematmsaumm | BnapeTs:

0a30BbIX HAay4yHO- | - MaTepmanom y4ebHbIX ANCUUNANH NPEeLMETHOM

TEopeTUYECKmX obnactn «MaTtemaTuka 1 MHoOpMaTUKa» Ha

3HaHWUN YpOBHE, No3BONsA0LWEM HOPMYNMPOBaTh U

npeameTHom 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. O6beM AMcuUNnuHbI B 3a4eTHbIX eauHulax/yac. —4/144.

dopma NPOMeXYyTOYHOMN aTTecTauumn 3Kk3ameH

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

(0]0]0)
TpyaoemMKocTb
- Mo cemecTpam
Bupg y4ebHol paboTbl Bcero
cemecTp Nel
KoHTakTHaga paboTta 72 68
nexumm 36 34
B TOM Yucne:

npakTudeckue 36 34

CamocTodTtenbHas pabota 36 40

MpomexyToyHast aTTecTaums (Sk3ameH) 36 36

Utoro: 144 144

390
TpynoemMkocTb
. Mo cemecTpam
Bua yyebHon paboThbl
Bcero
cemecTtp Ne2 cemecTtp Ne3
AyanTOpHbIE 3aHATUSA 10 6 4
nekuunmn 6 4 2
B TOM yucrne:

npakTnyeckue 4 2 2
CamocTtosATensHasa pabota 125 66 59
lMpomexyTouHasa aTTecTauunsa — ak3ameH 9 - 9
WToro: 144 72 72




13.1. CopepxaHue QUCLUNMIUHDI

Ne n/n

HavnmeHoBaHue pasgena
OVUCLMMNIUHBI

CopepxaHve pasgena agucuuniunHbl

Peanusauuns
pasgena
ONCUMMIWHBI C
NOMOLLBIO
OHMawnH-Kypca,
OYMK *

1. Nlekumn

1.1

OCHOBbI KUHEMATUKN U
ONHaMUKN.

OTHOCUTENBHOCTb OBUXEHUS. MpeacTtaBneHus
HbloTOHa O CBOWCTBax NPOCTpPaHCTBA W BPEMEHW.
Cuctemsl oTcyeTa. Paguyc-BekTop, BEKTOpPbI
nepemMeLLieHmnsl, CKOPOCTU, YCKOPEHUS.
TaHreHumansHoe n HopMarnbHoe yCKOpeHMe.
OcHoBHbIE 3agauun KWHEMATUKN. Yrnosble
nepemeLlleHme, CKOpoCTb U  yckopeHune. CBs3b
NNHENHbIX W YIrIOBbIX BEMUYUH.

MepBbii 3akoH HbloToHa. MHepumanbHble CUCTEMBI
otcyeta. Cuna, NpuHUUN HE3aBUCUMMOCTU OEWNCTBUS
cun.  Cwunbl B npupoge,  dyHOAMEHTanbHble
B3anmoaencTeus. Bropoi 3akoH HbtoToHa.

Macca, umnynbc. TpeTun 3akoH HbtoToHa. lMpuHLMN
OoTHocuTenbHocTM Manunesa. MpaHuubl NPUMEHUMOCTU
MexaHnkn HetoToHa.

1.2

3aKoHbl COXpaHeHUs B
MeXxaHuKe.

3aKoHbl COXpaHeHusi. 3aKOH COXpaHEHUsI UMMynbCa.
KoHcepBaTMBHblE W HEKOHCEPBATUBHbIE CUIbl U
CUCTEMBI.

Pabota. CBA3b cunbl C MOTEHUWANbHOW 3Hepruen.
Buabi paBHOBeCUSI. OHeprus MeXaHN4eCcKoro
OBWKEHMS1. 3aKOH COXpaHeHUs W npeBpalleHus
3Hepruu.

1.3

OcHoBbl MKT, rasoBble
3aKOHbI.

OcHOBHbIe npeacraBneHns MOIEKynspHO-
KMHETMYEeCcKOW Teopun rasoB. [laBneHwe rasos.
Temnepatypa w©n ee u3mepeHue. AbGconoTHas
TemnepaTtypa. MpoeanbHbIn ras. YpaBHeHune
MengeneeBa-KnanenpoHa. [a3oBble 3aKOHbI.
OcCHOBHOE ypaBHEHME MOMEKYNSIPHO-KMHE TUHECKON
Teopum rasos. MocTosiHHas BonbumaHa.
MonekynapHo-KnHeTu4eckoe UCTONKOBaHWe
abcontoTHOM TeMnepaTypbl 1 AaBNeHUs.

1.4

TepmognHamuka.

TepmoguHamudeckas cuctema. TepmoauMHamMuyecKoe
paBHOBecue. BHYTpeHHAS 3Heprus, U1 ee M3MeHeHue
npu B3aUMOLENCTBUN TEPMOAUHAMUYECKMX CUCTEM.
Pabota u Tennota kak ¢opmbl OOMeHa 3Hepruemn
MexXay cucteMamu.

MepBoe Hauyano TepmoauHamuku. [MpumeHeHue
nepBoro Havyana TepMOAMHaMWKM K u3ornpoueccam.
TennoemkocTb. BTOpoe Havano TepmMoavHaMUKU.
O6patumble n HeobpaTumble npouecchl. Tennosble
MaLwuHbl. geanbHbin umkn KapHo.

15

OnekTpoanHamuka,
OCHOBHbI€ 3aKOHbI
3NEKTPOCTATMKMN.

SnekTpunyeckme 3apsagpl. 3akoH KynoHa.
OnekTtpunyeckoe none B Bakyyme. PabGota cun
anekTpoctaTndeckoro nong. lMoteHuman. OnucaHue
3MNeKTpPOCTaTUYECKOro Nons C NOMOLLBIO NoTeHumana u
BEKTOpPa HanpshKEHHOCTU Mons. QKBUMOTEHUMAmNbHbIE
NOBEPXHOCTW U CUIOBbLIE JTUHNN.

OnekTpocTtaTuyeckoe none npu Hanu4uu
NPOBOOHMKOB.  JArieKkTpocTatuyeckoe rnone  npwm
Hanu4um AN3NEKTPUKOB. MpoBOAHUKM B
3MNeKTPUYECKOM none. DNEKTPOEMKOCTb.

1.6

3aKoHbI MOCTOSAHHOMO TOKA.

Onektpuyeckmn Tok. 3akoH Oma ans ogHOpPOOHOro
yyacTtka uenu. ConpoTuBneHune NpoBOAHMKA.




CTOpOHHME cunbl. OneKkTpoaBMKyLLas cuna.
NcTtouHnkm Toka. 3akoH Oma Anss HeogHOpPOOHOro
yyacTka W fOnsi 3aMKHYTOM (nonHow) uenu. 3akoH
[xoynsa-JleHua. PasBeTBnNéHHbIE  anekTpudeckne
uenu. NMpasuna (3akoHbl) Knpxroda.

1.7

MarHuuTtHOe none. Ynpyrue
N 9NEeKTPOMarHUTHbIE
koneb6aHusi N BOMHbI.

Cuna JlopeHua. WHAyKUMS  MarHWTHOrO  Mnons.
B3sanmopgenctene TokoB. Cuna Awmnepa. OnbiThbl
dapages. MarH1THbIN NOTOK. 3akoH
anekTpoMarHuTHon wuHaykuun Papagea n npasuno
JleHua. CamouHgykums.

CkopocTb M YCKOpeHMe npu  rapmMOHUYECKOM
konebaHnn. YpaBHEHWEe [OBWXKEHUS  MPOCTEMLINX
MexaHU4ecknx cuctem 6e3 TpeHusi. MadaTHuKu.
[MapamMeTpbl anekTpUYeckmx konebaHun.

CobcTBeHHass 4vacToTta KonebaHuin. KunHeTuueckas,
noTteHUuManbHas W nomnHas 3aHeprus konebniowerocs
Tena. 3aTyxawowme konebaHus. BonHbl. Buabl BOMH.
CkopocTb BonHbl. [lnockue n cdepudeckme BOMHbI.
YpaBHeHWE NITOCKON rapMOHNYECKON BeryLen BOnHbI.

1.8

OCHOBbI reoMeTprYeCKon n
BOJTHOBOW OMTUKM.

OcHoBbl reoMeTpuyeckon onTukKn, npuHuMn Pepma,
npenomneHne u  OTpaXeHue CcBeTa, MNOJHoe
BHYTpEHHEE OTPaXeHue.

WHTepdepeHumns ceeTa. BpemeHHas n
NpOCTpPaHCTBEHHas KOrepeHTHOCTb. MeTogapl
NMOMy4YeHNst KOTFEePEHTHbIX WCTOYHWKOB CBETa: OnbIT
FOHra.  WHTepdepeHUMss B TOHKMX  MIIEHKax.
Oudbpakumna ceeta. [OudpakumoHHasi pelleTka Kak
cneKTpanbHbIv Npnbop.

1.9

OrneMeHTbl KBaHTOBOW
Pu3mKn

DOTOINEKTPUYECKNIA adppekT; ero
3KCnepvMeHTanbHoe  uccnegosaHve.  YpaBHeEHue
OnHwTenHa. ®doTtoHbl. Mogenb atoma Bopopoda
Bopa-Pesepdopaa. OnbiTel Pesepcdopaa. Coctas
agpa. Hyknowbl. 3apsag m MaccoBoe 4uicno sagpa.
OHeprus cBsA3m sgpa. MsoTonbl.

2. MNpaKkTn4yeckmne 3aHATUA

2.1

OcCHOBbI KUHEMATUKN 1
ONHaMUKN.

TaHreHumanbHoe n HOopMmarnbHoe YyCKOpeHue.
OcHOBHble  3agayuM  KMHEeMaTuKW. Yrnosble
nepemellleHne, CKOpocTb U yckopeHue. CBs3b
NIMHENHBIX U YTNOBbIX BENTUYMH.

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

2.2

3aKoHbI COXpaHeHnA B
MeXaHUuKe.

3akoHbl coxpaHeHusl. 3aKkoH COXpaHeHWs MMnyrbca.
KoHcepBaTMBHbIE W HEKOHCEPBATUBHbIE CUIbl U
CUCTEMBI.

Pabota. CBA3b cunbl C NOTEHUWANbHOW 3Hepryven.
Bugbl  paBHOBecus. OHeprns  MexaHM4eckoro
OBWKEHMsl. 3aKkoH COoXpaHeHus U1 npeBpaLleHus
3HEepIruu.

2.3

OcHoBbl MKT, rasoBble
3aKOHbI.

[aBneHve rasoB. TemnepaTypa M ee U3MepeHue.
AbcontoTHas Temnepartypa. VpoeanbHbin ras.
YpaBHeHne  MeHgeneea-KnanenpoHa. [a3oBble
3akoHbl.  OCHOBHOE  ypaBHEHME  MOIEKyrnsipHoO-
KMHETMYECKOWN TEOPUU rasos.

2.4

TepmognHamuka.

BHyTpeHHs 3Heprusi, U ee U3MeHeHune npu
B3aUMOAENCTBUM TEpMOANHAMMNYECKIMX cucTem.
Pabota n Ttennota kak ¢opmbl obmeHa aHepruen
Mexay cuctemamu.

MepBoe Havano TepmoauvHamuku. [puMeHeHne
nepBoro Hayana TepMOAUMHaAMWKM K M3onpoLeccam.
TennoeMKkocTb. TennoBble MaWuHbl. VigeanbHbli LMK
KapHo.

2.5

OrnekTpoanHamuka,
OCHOBHbIE 38KOHb!

3akoH KynoHa. OJOnekTpuyeckoe nofne B BakyyMme.
PaboTa cun anektpoctatuydeckoro nons. MoteHuman.




QNEeKTPOCTaTUKN.

OnucaHue anekKkTpocTtaTtn4yeckoro nond C€ NOMOLWbH
noteHumana W BeKTopa HanpsaXXeHHOCTU  nons.

OnekTpocTaTnyeckoe none npwu Hanu4nm
NPOBOAHMKOB.  JnekTpocTaTuyeckoe nome  npu
Hanu4um [AN3NEKTPUKOB. MpoBoOHMKM B

3ANEeKTPMYECKOM none. ANeKTPOEMKOCTb.

3aKoHbl MOCTOSAHHOIO TOKA.

2.6

Onektpnyeckun Tok. 3akoH Oma ans ogHOPOOHOro
yyacTka uenu. ConpotusneHue NpPOBOAHMKA.
CTopoHHME CUnbI. SnekTpoaBuxKyLLas cuna.
NcTouHnkn Ttoka. 3akoH Oma ans HeogHopogHOoro
yyacTka W Ons 3aMKHyTOW (nonHow) uenu. 3akoH
[bxoynsa-JleHua.  PasBeTBnNEHHbIE  anekTpudeckue
uenu. Mpaeuna (3akoHbl) Knpxroda.

MarHuTHOe none. Ynpyrue
N 3NIeKTPOMarH1THbIE
konebaHusi u BOJHbI.

2.7

Cuna JlopeHua. WHOyKUus  MarHWTHOrO  Mons.
Bsanmopgenctene TokoB. Cuna Awmnepa. OnbiTbl
dapages. MarHuTHbIN NMOTOK. 3akoH
anekTpoMarHuTHon wuHaykuun Papagea n npasBuno
JleHua. CamouHgykums.

CkopoCTb W YCKOpEHMEe npu  rapMOHUYECKOM
konebaHnn. YpaBHeHWe [OBWXKEHUS  MPOCTEMLINX
MexaHu4ecknx cuctem 6e3 TpeHus. MasTHukn.
[MapameTpbl aNekTpu4eckmx konebaHun.

CobcTBeHHast 4yacTtoTa konebaHun. KuHeTuyeckas,
noteHUManbHass W MornHas aHeprusi koneobnowierocs
Tena. 3aTyxawuwme konebaHusi. BonHbl. Buabl BOMH.
CkopocTb BOIHbl. [lnockune u cdepuyeckme BOIHbI.
YpaBHEHME NITOCKON rapMOHNYECKON BeryLen BOSHbI.

OcHoBbI FGOMeTpVI‘-IeCKOVI n
BOJSTHOBOM ONTUKM.

2.8

lMpenomneHne 1  oTpaxeHune cBeTa, MNOfHoOe
BHYTpeHHee oTpaxeHune. WHTepdepeHuma ceeTa.
MeToabl NONy4YEHUS KOTFEePEeHTHbLIX UCTOYHWUKOB CBeTa:
onblT HKOHra. WHTepdepeHuMs B TOHKMX NMEHKax.
Ondpakunsa ceeta. [dudpakumoHHas pelueTka Kak
cnekTpanbHbIvi npnbop.

3OnemeHTbl KBaHTOBOW
Pu3mKn

2.9

DOTOINEKTPUYECKNN achbdekT; ero
3KCMepMMeHTanbHOe  uccnegoBaHve.  YpaBHeHue
OnHwTenHa. @doTtoHbl. Mogenb atoma Bogopoda
bopa-Pesepdopaa. Onbitel Pesepdoppa. CocrtaB
agpa. HyknoHbl. 3apsg m MaccoBoe 4uicno agpa.
OHeprusa cBasu sgpa. MsoTtonsl.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

o0
Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCToATeNnbHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopaTopHblie paGoTa Bcero
1 cemecTp

1 OCHOBbI KUHEMATUKN U 6 4 0 4 14
ONHAMUKM.

2 3aKoHbl COXpaHeHUs B > 4 0 4 10
MeXxaHuKe.
OcHoBbl MKT, rasoBble 12
3aKOHbI.

4, TepmoanHamuka. 0 12
OnekTpoanHamuka,

5. OCHOBHbI€ 3aKOHbI 4 4 0 4 12
3ANEKTPOCTaTUKMN.

6. 3aKOHbI MOCTOSIHHOTO > 4 0 4 10
TOKa.
MarHuTHoe norne.

7. | Ynpymew 4 4 0 6 14
3NEKTPOMarHuTHblE
koneb6aHusi 1 BOJHbI.

8. OCHOBbI reOMeTpUYECKOM 4 4 0 4 12




1 BOJTHOBOW OMTUKMN.
9 OneMeHTbl KBaHTOBOM 4 2 0 6 12
ur3nKK
Ok3ameH 36
Wroro: 34 34 0 | 40 144
TpynoemMkocTb
. Mo cemecTtpam
Bug yuebHow paboTbl Bcero
cemecTp Ne2 cemecTp Ne3
AyOuTOpHbIE 3aHATUSA 10 6 4
nekuun 6 4 2
B TOM Yucne:
npaktnyeckue 4 2 2
CamocTtosTenbHas paborta 125 66 59
lMpomexyToyHasa aTTecTaumnsa — 3K3ameH 9 - 9
WToro: 144 72 72
390
No HaVMEHOBAHME TEMbI Bugpl 3aHaTUN (KONWMYECTBO ::aaC::();ToﬂTeanag
n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | JlabopatopHbie pa6oTa Bcero
2 cemecTp
1 OCHOBBI KUHEMATUKN U 05 0 0 10 10,5
OVNHaAMUKMN.
5 3aKoHbl COXpaHeHWsI B 1 05 0 10 115
MexaHUKe.
OcHoBbl MKT, rasoBble 05 05 10 11
3aKOHbI.
4, TepmoanHamuka. 0,5 0,5 0 10 11
OnekTpoanHamMmuka,
5. OCHOBHbI€ 3aKOHbI 0,5 0 0 8 8,5
3NEKTPOCTaATUKMN.
6. 3aKoHbl MOCTOSAHHOrO 05 05 0 8 9
TOKa.
MarHuTHOe none.
7. | Ynpymewu 0,5 0 0 10 10,5
3NEKTPOMarHuTHble
konebaHnsa 1 BOMHbI.
UToro Bo 2 cemecTtpe 4 2 0 66 72
3 cemecTp
8. OcHoBbI reomeTpu4eckon 1 1 0 30 32
1 BOJTHOBOW ONTUKM.
9, OnemeHTbl KBaHTOBOM 1 1 0 29 31
HUr3nKK
Ok3ameH 9
UTtoro B 3 cemecTtpe 2 2 0 59 72
WToro: 6 4 0 125 144

14. MeToau4yeckme yKkasaHus ans oby4aroLmxcs No 0OCBOGHUI0 ANCLUNIINHbI
Mpuctynas K mM3yvyeHuto y4ebHOM AuCUMNMHBI, LenecoobpasHo O3HAKOMUTBCA C y4yebHOoM

nporpaMmmon ANCLMNINHBI, 3NEKTPOHHbBIA BapuaHT KOTOPOW pa3MeLLéH Ha canTte B BIY.

3HaHMe OCHOBHbIX MOSIOXEHMWIN, OTPaXKEHHbIX B paboyeit nporpaMme AMCUMMNIUHBI, NMOMOXET
obyyaroLmmMcs OpMeHTUPOBATLCSH B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U pOfib M3y4aemoM
AVCLUMNIMHBLI B NOArOTOBKE OyAyLlero BbIMyCKHWKA, CTPOUTbL CBOK paboTy B COOTBETCTBUM C
TpeboBaHMAMM, 3aN0XEHHLIMU B NporpaMme.
OcCHOBHbIMM hopMaMy KOHTaKTHOM paboTbl MO AUCUMNINHE SIBNSIOTCA NEKUMM U NpakTU4eckme

3aHaTUS,

obyyaloLmxcs No MHAMBUAYaNsHOMY MnaHy).

nocelleHme KoTopbiX 06si3aTenbHO Ansl BCEX CTYAEHTOB (KPOMe CTYAEHTOB,




MoarotoBka K MPaKTUYECKMM 3aHSTUSIM BeOETCS Ha OCHOBE MNaHOB MPaKTUYECKUX 3aHATUMN,
KOTOpble pa3melleHbl Ha canTe cunuana. B xoge NOAroTOBKM K MPaKTUYECKUM 3aHATUSM
Heob6XxoaMMO W3Yy4nTb B COOTBETCTBUW C BOMPOCAMW AN MOBTOPEHUSI KOHCMEKTbl NEKUUNA,
OCHOBHYIO NnuTepaTypy, 03HaKOMUTbLCS C AONONHUTENBHOM NuTepaTypoil. Kpome Toro, cnegyet
NOBTOPUTbL MaTepuan nekuui, OTBETUTb HA KOHTPOJIbHbIE BOMPOCHI, N3y4nTb 06pasLbl peLleHms
3ajad, BbIMOMHUTbL yNpaXKHEHUs (ecnu TakMe NpeayCcMOTPEHbI).

Mpn noaroToBKE K MPOMEXYTOYHOM aTtTecTauum HeobxoauMMo MOBTOPUTb MPONOEHHbIN
maTtepuan B COOTBETCTBMM C Y4eOHOW MporpamMmon, NPUMEpPHbIM MepeYyHeEM BOMPOCOB,
BbIHOCSILLMXCSI Ha 3K3aMeH. PekomMeHOyeTcsi UCMosb30BaTbh KOHCMEKTbl NMEKUUA U UCTOYHUKM,
nepeyuncrieHHble B Cncke nutepaTtypbl B paboyei nporpaMmme AUCUMUMIMHBI, @ Takke pecypchbl
3MNEKTPOHHO-6MBNMOTEYHBIX CUCTEM.

Ans  [OCTWXKEHUS MnaHWpyembiX pe3ynbTaToB O00y4YeHUs MCMONb3ylTCs WMHTEPaKTUBHbIE
neKumm, rpynnoBble AUCKYCCUN, aHann3 UMUTaLMOHHbIX MOAenen.

15. MepeyeHb OCHOBHOM WU [AOMONIHUTENILHOU NUTEpaTypbl, PecypCcoOB WHTEPHET,
HeOGXOAVIMbIX AnAd oCBOeHUA ANCUUnNInHbLI

a) OCHOBHag nuTeparypa:

Ne n/n McTouHMK

Hukepos, B. A. ®nsnka: coBpeMeHHbIN Kypc : yd4ebHuk / B. A. Hukepos. — 4-e n3g. — Mockea :
1 HOawkoB mn K°, 2019. — 452 c. : wn. ISBN 978-5-394-03392-6 [OneKTpOHHbIA pecypc]. —
URL.: https://biblioclub.ru/index.php?page=book&id=573262 (gata obpaLieHus: 14.04.2022).
BbyTtukos, E.N. ®unsumka : yuebHoe nocodbue / E.N. Bytukos, A.C. KoHgpaTtees, B.M. Y3guH. -
Mockga : duamatnut, 2010. - KH. 3. CTpoeHue u cBoncTBa BellecTBa. - 337 c. - ISBN 978-5-
9221-0109-7, 978-5-9221-0110-3 ; To e [OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75494 (14.04.2022).

6) gononHuTenNbHasa nNuTeparypa:

Ne n/n McTOoYHUK

dusnka: Pasgensl «MexaHuka. MonekynsapHas duauka. TepmogmHamunka» (opraHusaums
camocTosATenbHON paboTbl CTygeHToB) : yy4ebHO-meToamdeckoe nocobue / MuHMcTepcTBO
obpasoBaHua u Haykm PO, OIBOY BIMO «YdumMmckuii rocyaapCTBEHHbIA YHUBEPCUTET

3 3KOHOMMKM K cepBucay, Kadegpa «dusmka» ; coct. O.A. HeHucosa. - Yda : Ydumckui
rocyp,apCTBeHHbM YHMBEPCUTET 3KOHOMMUKKN K cepBuca, 2014. - Y. 1. - 132 c. - bubnwmorp.: c.
114. To xe [OneKkTpoHHBbIN pecypc]. -

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

MexaHuka n MonekynspHasa dusuka : metogudeckue ykasaHus / H.B. AnekcaHgposa, P.Y.
WeaTtynnuH, J1.B. Oanmartosa, B.A. KysbmnyeBa ; MuHuctepctBo TpaHcnopta Poccuinckon
®epepauumn, dPepepanbHOe areHTCTBO MOPCKOrO W peyvHoro dnota [ocygapcTBeHHoe
4 obpasoBaTtenbHoOe YdpexaeHue BbICLIEro npodeccnoHansHoro obpasoBaHusi MockoBckas
rocygapcrBeHHas akagemusi BOOHOro TpaHcnopta, Kadegpa cumsukm ; nog obul. peg. B.T.
CaBenbeBa. - MockBa : AnbTanp : MTABT, 2014. - 108 c. : Tabn., un. ; To xe [ONeKTPoHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=430253 (14.04.2022).

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MUHTEPHET)*:

Ne n/n Pecypc

®Pusnka. AnemMeHTbl MONEKYNSPHOW OU3NKN U TEPMOANHAMUKM : y4ebHoe nocobue / cocT. U.M.
[Osto, C.B. Bukynos, .M. lNneTtHes, B.A. Yeuyes. - HoBocnbupck : HoBocubupckun

5 rocygapCTBeHHbIN arpapHbin yHuBepcuteT, 2013. - 141 c. ; To xe [OneKkTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=230539 (14.04.2022).
AHucuHa, W. H. CoopHuk 3agay no dumsuke : ydebHoe nocobue / . H. AHucuHa, A. A. Orepuyk,
6 T. WN. MNMuckapesa ; OpeHbyprckuin rocyaapCcTBeHHbIV yHuBepcuTeT. — OpeHOypr : OpeHbyprckuii

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

16. MepeyeHb y4e6HO-MeTOANYECKOrO oGecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n MCTOYHMK
3to3nH, C.E. OcHoBbI hunaukn: yuebHo-meTogu4eckoe nocobre no opraHM3auumn caMoCTOATE b-
1 HoW paboTbl CTyaeHTOB 3a04HON hopmbl 06ydeHus [TekcT]/ C.E. 3t03uH YuebHo-meToauYeCcKoe

nocobue — bopucornebek: Pre0QY BIMO «bopucornebekunt MAN», 2014. — 51 c.
2 MeToguyeckme maTtepuarnsl No AUCLUMNIMHE



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

17. OGOpasoBaTesfibHble TEXHONOrMK, MUCNONb3yeMble nNpu peanusauum y4eOHOMU
ANCUMNSINHBI, BKIMOYasi AUCTaHUUOHHble obOpasoBaTtenbHble TexHonorun (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

Mpn peanusaunn AUCUUNINHBI NPOBOASTCA Pas3fNU4YHbIe TUMbl NEKUMIA: NeKuna-BmM3yanmsaums,
neKumMs ¢ ocTaHoBKaMu, NpobnemHas nekums. Npaktnyeckne 3aHATUS npeanonaratoT akTUBHYIO
AeATeNnbHOCTb OOy4valoWmMXCa MO aHanu3y M3Y4eHHOro matepuana v NPUMEHEHUI0 ero Ha
npaKkTuke.

Mpn peanusaumm OUCUMNANHBI UCMOMb3YTCA UHGOPMALMOHHO-CNPaBOYHbIe CUCTEMbI U
npoceccuoHanbHble 6a3bl AaHHbIX:

—Hay4yHas anektpoHHasa 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/

—MNHdopmaumoHHas cucrtema «EgnHoe  okHO  pgocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/

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

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCLUUNIIUHDI:

MporpammHoe obecneyeHue:

—Win10 (unun Win7), OfficeProPlus 2010

—b6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

MynbTumeguiiHoe obopyaoBaHue (MPOeKTop, HOYTOYK UIKM CTauMOHaPHLIN KOMMNbIOTEP, SKPaH).

19. OueHo4YHble cpeaAcTBa ANSA NPOBeAeHUs TeKyLlero KOHTPOnsi ycneBaeMoCTU M
NPOMEeXyTO4YHOM aTTecTauum

Mopsigok  OUEeHKM ocBoeHust  obyvatowmmmucs  ydyebHoro martepuana onpegensieTcs
coaepkaHneM crieayLmx pasaenos ANCUMNINHDI:

HaunmeHoBaHue NHamkaTop(bl)
r’:;gn pasgena gucumnIivHbl Kona;l((a;;aH OOCTMXKEHUS OueHouHble cpeacTea
(mogyns) 4 KoMneTeHuummn
OCHOBbI KUHEMAaTUKN U OrK OrK-8.1
1. AVHaMUKW. 8 MK-3.1 NHonsnayansHoe 3agaHve (bnok 1)
MK-3
MK-3.2
3aKoHbI COXpaHeHUsI B OrK-8.1
2. MexaHuKe. CI)_II-}I<K38 MK-3.1 MuaneuayanbHoe 3agaHve (brok 2)
MK-3.2
OcHoBbl MKT, rasoBble OrK OrK-8.1
3 3aKOHbI. 8 MK-3.1 WHameugyaneHoe 3agaHne (bnok 3)
MK-3
MK-3.2
TepmoanHamuka. OrK Orik-8.1
4 -8 MK-3.1 WHameuayaneHoe 3agaHne (bnok 4)
MK-3
MK-3.2
OnekTpoanHamuka, OrK Orik-8.1

5 OCHOBHbI€ 3aKOHb! I‘IK-éS MK-3.1 MuaneuayanbHoe 3agaHue (brok 5)
3MNeKTPOCTaTUKM. MK-3.2
3aKOHbI MOCTOSIHHOTO OMK-8 OrK-8.1

6 TOKa. - MK-3.1 MuanBnayanbHoe 3agaHue (bnok 6)

MK-3
MK-3.2
MarHuTHoe norne.

7 | Ynpymew Orik-8 %T<Ké8i1 " Briok 7
NEKTPOMATHUTHbIE MK-3 r||<-3.2 HOMBMAyanbHoe 3agaHue (bnok 7)
KoneGaHusi U BOJHbI. >
OcHoBbI OrlK-8 OriK-8.1

8 FEOMETPUYECKOIA 1 MK-3 MK-3.1 WHaveuayanebHoe 3agaHue (bnok 8,9)



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/

HanmeHoBaHue WHankaTop(bl)
I_'I\ﬁ pasp,ejza .ElMCLl.M)I'IJ'IMHbI K%“&';?;;EH [OCTXEHMS OueHouHble cpeacTBa
Moayns KOMMNeTEeHL MM
BOJTHOBOM ONTUKM. MK-3.2
OnemMeHTbl KBaHTOBOM -8.
9 cbuann OrlK-8 (?_ll'll<lf3811 MHameupyanbHoe 3aganue (briok 8,9),
MK-3 K- 3: 5 pedepaTt

MpomexyToyHast aTTecTauus
dopma KOHTpOns — 3Kk3aMeH

[MepeyeHb BOMPOCOB K 3K3aMeHy
TecToBble 3agaHus




20 TwvnoBble OUEHOYHble cpeAcTBa M MeTOAMYECKMe MaTepuanbl, onpepenswowue
npoueaypbl oueHUBaHUs

20.1 TeKywWwMn KOHTPOIb YCNEeBaeMoCTHn

KoHTpornb ycneBaeMocT No ANCUUNIIMHE OCYLLECTBNSETCS C MOMOLLIbIO CrieayoLwmnx
OLIEHOYHbIX CPEeaCTB:

20.1.1 UnauBnayanbHble 3aaaHus

Bnok 1

KnHemaTuka. [IBUKeHMe ¢ NOCTOAHHON CKOPOCThLIO

1. KaTep MoXeT nnbiTb B HEMOABWXHOW Boge co ckopocTbio 10 m/c. CKopocTb TeyeHus pekn 1 wm/c.
OnpegenuTe cpeaHIo NyTEBYIO CKOPOCTb KaTtepa Ha nyTu M3 nyHkTa A B NyHKT B n o6patHo. [9,9]

2. 1ea aBTOMOGWNS BblEXanu OAHOBPEMEHHO U3 OgHOro nyHkta. OguH aBToMOOUNb OBWXETCA Ha CeBep,
Opyron — Ha ro-Boctok. C KakoW CKOpOCTM MallvHbl YOanswTcs Apyr OT Apyra, €CcniiM KX CKOpPOCTU
COOTBETCTBEHHO paBHbl 10 n 20 m/c? [28]

3. MNewexon ypansieTca oT crtonba, Ha KOHLEe KOTOPOro yKpenneH ¢goHapb, CO CKOPOCTbIo 6 kM/4. PocT
newexoga 1,8 m, Bbicota ctonba 4,8 m. Onpegenute CKOPOCTb YBENUYEHMS ANMHbI TEHM newwexoaa. [2,5]

4. B 6e3BeTpEHHYIO Noroay Kannum JOXAs OCTaBNSAT Ha OKHE paBHOMEPHO ABWXKYLLErocsa Co ckopocTbio 10
m/c aBToByca criedbl, HanpaeneHHble nog yrnom 60° k BepTukanu. Onpegenute CKOPOCTb Kanemnb OTHOCUTESNbHO
3emnn.[5,8]

5. Katep npoxoguT paccTtosiHMe Mexay ABYMSA MpUCTaHsMWU Ha peke no TedeHuto 3a 600 c, a npoTus
TedeHuns — 3a 900 c. Kakoe Bpems notpebyeTcs kaTepy Ans NpeoaoneHnst 3TOro paccTtosiHuA B o3epe? [720]

6. B 3agHiol0 cTeHKy OalHM TaHka, MOYLEero CO CKOPOCTbH 72 KM/Y, ygapsieTcsa nynsd, netswias
rOpM3oHTanNbHO CcO ckopocTbio 750 M/C Bcrned TaHKy, M YNpyro OTCKakmBaeT OT Hee. C KaKOW CKOpPOCTbIO
OTHOCUTENbLHO NOMETUT OTCKOYMBLLASA NYIs, €CN CTEHKa HaKMNoHeHa K BepTukanu nof yrinom 30°? [720]

7. Katep nepennbiBaeT peky wupuHon 40 m. CkopocTb TedeHuss pekn 3 m/c. CkopocTb katepa
OTHOCUTENbHO BoAbl 5 M/c. 3a kakoe Bpemsi KaTep nepensbiBeT peky No Haukpatyanwemy nytn? [10]

8. ABTOMOOMb ABWrancst U3 ogHoro nyHkTa B APYrol ¢ MOCTOSIHHOW ckopocTbio 50 km/4, a obpaTHO co
ckopocTbto 70 km/4. Onpegenute CpeaHo CKOPOCTb HAa BCEM NYTU ABWXKEHUSA.[58 Km/y]

9. MNponeTas Hag NyHKTOM A, NWNOT BepToneTa AOrHan BO3OYLUHbIA LWap, KOTOPbIA CHOCUIIO BETPOM MO
Kypcy camorneTta. Yepes 1 4 nunoT noBepHyn obpaTtHO 1 BCTpeTun Bo3aylwHbln wap 20 km oT nyHKTa A. Yemy
paBHa CKOPOCTb BETPa, €CNM MOLLHOCTbL ABUraTens BepToneTa octaBanacb NOCTOAHHON? [17 km/J]

10. KaTtep, umewowmin CKOpOCTb V, COBEPLUMN OBE NMOE3OKM OANUTENBHOCTLIO t; U t, Ha paccTosiHue S u
obpatHo. NepBas noe3gka coBepLUeHa No peke, UMEIOLLEN CKOPOCTb TeYeHUs U, a BTopas no o3epy. Bo ckonbko

pa3 BpeMs OBWKEHMsI NO 03epy Bonblue BpeMeHW ABUKEHUS kaTepa no peke? [1_ u’ /VZ]

11. Katep coBepwmn ABe noe3gku Ha pacctosiHe S u obpaTHo. NMepBas noesaka coBeplueHa Mno peke, a
BTOpasi No o3epy. Bpems ogHom 3 noe3gok okasarnock Ha TpeTb Gonblue BpeMeHn apyron noesgku. Onpegenvre
OTHOLLEHME CKOPOCTU KaTepa K CKOPOCTU peKN. [2]

12. Maccaxunpckuin katep npoxoguT pacctosHme 150 KM No TeYEeHUIo pekn 3a 2 Yaca, a NpoTUB TEYEHUS 3a
3 vyaca. OnpegennTb CKOPOCTb KaTepa B cTos4eln Boae (B KM/Y). 62,5

13. OckanaTtopbl MeTpo ABWMXYTCA CcO ckopocTbto 1 M/c. C  Kako CKOPOCTbKO OTHOCUTENbHO
NOAHUMAIOWENCA NecTHULUbl Hago Mo Hew cnyckaTtbCs, 4YTOObl OCTaBaTbCHA HEMOOBWXHBIM OTHOCUTENbHO
NaccaxmpoB, CTOSILLMX Ha cryckatoemMcs ackanartope? 3 m/c

14. Teno npowno nyTb S, 3a t.. [lepByto NONOBUHY BpEMEHN OHO OBMranocb CO CKOpocTbio Vi = 10 Mm/c,
BTOPYHO MOMIOBUHY BPEMEHU CO CKOPOCThIO V, = 30 M/c. HanTu cpegHioo ckopocTb Ha Bcem nyTtu. 20

15. Maccaxupcknii katep NPoxoauT paccTosHue 150 KM Mo TeYeHMo pekn 3a 2 Yaca, a NpoTUB TeYeHns 3a
3 yaca. HanTtu ckopocTb kaTepa B cTosven Boge (B km/4)? 62,5

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

cpefHen CKopocTbio Vo, = 40 KM/Y. HaTu cpeaiHIo CKOPOCTb ero ABMXEHUSA Ha BCeM nyTu (B kKM/4).[ ‘/ﬂ]

17. Teno npowro nytb S,, 3a t.. [lepByt0 NONOBMHY BPEMEHM OHO ABUranocb CO CKopocTbio Vi = 10 m/c,
BTOPYO MOMOBUHY BPEMEHUN CO CKOPOCTbIO Vo, = 30 M/c. YeMy paBHa cpefHsisi CKOPOCTb Tena Ha Bcem nytu? [20
m/c]

18. lNepByto NONOBUHY NyTN aBTOMOOUIb Npoexan Co CpeaHeln CKOpoCTbio 60 KM/4Y, a BTOPYIO CO cpeaHen
ckopocTbio 40 kKm/4. Yemy paBHa cpegHsisi CKOPOCTb €ro OABWKEHWUst Ha BCeM NyTu (B km/4)? 48

PaBHOycKkopeHHOe ABWXeHue

1. Moesn, Tporasicb C MecTa, ABUraeTcs pPaBHOYCKOPEHHO W, NMPOWAsi TPETbl YacTb CBOEro MyTu A0
cnepywlLlen OCTaHOBKM, focTur ckopocth 80 km/Y. 3aTem OH ABuUrancs paBHOMEPHO, a Ha NocrnegHen TPeTU NyTh —
paBHO3aMeneHHO. KakoBa cpeaiHss CKOPOCTb noesfa Mexay octaHoBkamu? [48 km/u]



2. 3a kakoe BpeMsi MMMO Habnogatens npovayT nepeblie TPpW BaroHa noesga, OBWKYLLErocsl OT Hadvana
OCTaHOBK/ PaBHOYCKOPEHHO, eCriM MepBbIN BaroH npowen 3a 4 c¢? PacctosHve mexgy BaroHamu npeHebpedb.
[6.9]

3. Teno gBuranocb paBHOYCKOPEHHO U Yepes 6 ¢ ocTaHoBunocb. Onpeaenute NyTb, NPOMAEHHBLIN TENOM
3a 310 Bpems, ecnn 3a 2 C 40 OCTaAHOBKM ero CKopocTb bbina paBHa 3 M/c. [27]

4. MNyna nonagaeTt B nperpagy v NpoHUKaeT B Hee Ha rnmybuHy 8 cm. Ha kakon rnybuHe ckopocTb nynu
yMeHbLUUTCS B 4 pa3a? [7,5:107]

5. HauanbHaga ckopocTb aBTomobunsa 10 m/c, koHeyHasa 30 m/c. OnpeaenuTbe CpeaHIo NyTEBYIO CKOPOCTb,
eCnn M3BECTHO, YTO MEpPBYK MOMOBUHY MyTM aBTOMOOWNb ABWUrancd paBHOMEPHO, a BTOPYK MOMOBUHY —
paBHOYCKOPEHHO. [13]

6. ABTOMOOUNDb, OBWXYLLUMACA CO CKOPOCTbO 72 KkM/J. OcylLecTBNsieT aBapuAHOE TOPMOXEHMUE C
ycKopeHuem 5 m/c?. OnpepnennTte CKOPOCTb aBTOMODUIIS HA MOMOBUHE TOPMO3HOIo nyTu. [14]

7. ABTOMOGUMNb [JBWKETCS C MOCTOSIHHBIM yckopeHuem 1 M/c’. Mumo HabriopaTtens aBTOMOGUMb
npoesxaetT co ckopocTbio 10,5 m/c. Ha kakom paccTosiHuM OT HabnogaTens oH Haxoauncsa 2 ¢ Hasag? [19]

2

8. NpsaAMonvHenHoe OBWKEHNE TOYKM 3a4aHO ypaBHEHMEM X(t)=-2+3t-05t
NporiaeHHbIN Tenom 3a 8 ¢ asumxkeHus. [17]

9. 3a naTyo cekyHOy paBHO3aMEANEHHOro ABWXKEHUS Teno npoxoamt nytb 1 M M OocTaHaBnuBaeTCs.
OnpepgenuTe pacctosiHWe, NPONAEHHOE TENOM 3a TPETbIO CEKYHAY CBOEro ABMXeHus. [5]

10. KoopamHata Tena, BblpakeHHas B METpax, 3aBUCUT OT BPEMEHM, BbIPAXXEHHOIO B CEKYHOAX, MO 3aKOHY:

(m). Onpepenute nyTb,

X=2c0s2t . Onpegennte MmakcumarnbHoOe yckopeHue Tena. [8]
11. KoopavHaTta Tena, BoblpaXeHHasi B MeTpax, 3aBUCUT OT BPEMEHU, BbIPAXEHHOIO B CEKYHAAX, MO 3aKOHY

X=2sin2t . Onpegennte makcumarnbHY CKOPOCTb. [4]
12. KoopavHaTta Tena, BblpaXkeHHas B MeTpax, 3aBUCUT OT BPEMEHMN, BbIPAXXEHHOTO B CEKyHAAX, MO 3aKOHY

X =292t . Onpegennte makcumarnbHY CKOPOCTb. [4]
13. Teno gBmxeTca NPAMONMHENHO, MPMYEM KoopauHaTta nponopumnoHansHa Kyby BpemeHun. Onpegenvre
Kak N3MeHSeTCs YCKOpeHne OT BpeMeHW. [MponopumMoHanbHa NnepBon CTENEHN BpeMeEHU]
14. Teno ABwXeTca MPAMONWHENHO, MpUYEM KOOpAMHATa MpOMnopuMOHanbHa 4YeTBEepTOM CTeneHu
BpemeHn. Onpegenvre 3aBUCUMOCTb YCKOPEHUS Tena OT BPEMEHU. [NPOonopLMOHanbHO BTOPOW CTENEHN BpeMEHN]
15. Teno aBuxeTcs NPAMOMNMHENHO, NPUYemM KoopamMHaTa obpaTHO NPoONOpUUOHarbHa BpeMeEHM X=GC 1 .
_ n
Ecnu ¢, 1 ¢, — KOHCTaHTbI, TO CKOPOCTb V=Cyt . Onpegenute 3HayeHue n. [-2]
16. CkopocTb Tena, BblpaXeHHas B M/C, 3aBMCUT OT BPEMEHU, BbIPaXEHHOr0 B CEKyHAaX, MO 3aKOHY

V=3sIN2t Yewmy 6ynet pasHo mMakcumansHoe yckopeHme? [6]
17. Touka AOBWMXETCA BOOJI b OCU Xu KoopAuHaTa TOYKMU B 3aBUCUMOCTU OT BpEMEHU USMEHAETCA MO 3aKOHY

2
X=a+bt+ct (a, b, ¢ — HekoTOpble NOCTOSIHHbIE Benu4MHbl). Macca Toukn m. Mo Kakomy 3akoHy Mpu 3TOM
MeHsieTCs yCKopeHune Toukn? [2c]

18. [BmxeHne AByX BenocuneancToB 3adaHbl ypaBHEHUAMN: X3 = 6 + 2t; X, = 0,5t% Yepes CKoNbKO CeKyHA
OT OAHOBPEMEHHOrO Havana ABWKEHWS BENOCMNeamMcToB BTOPON JOCTUIHET nepBoro? [6¢]

CBoboaHoe nageHue

1. 3a nocnegHo cekyHay cBobofHoOro nageHus Teno npoxogut nyts 50 m. OnpegenvTe NonHoe BpeMms
nageHus tena? [5,5]

2. Teno cBoboaHo nagaeT 6e3 HayanbHOM ckopocTu ¢ BbicoTbl 1210 M. OnpeaennTe cpeaHO CKOPOCTb
Ha HWXHeln nonosuHe nyTu. [133]

3. B nocnegHioto cekyHay cBoOGOAHOrO nageHus Terno NpoLwso NyTb YETBEPTYH 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 aswxeHua? [5/ 3]

5. CBobogHO napatowiee Teno 3a MOCMEOHIO CEKyHAY MadeHuMs MMEeeT CPEeAHIo CKOpoCTb 8 m/c.
OnpepgenvTe CpeaHIo CKOPOCTb HAa BCeM NyTn cBoboaHOro nagenHus. [8]

6. C kpblluM gomMa oTopBanacb COCymnbka, KoTopasi 3a Bpems 0,2 ¢ nponetena MUMO OKHa, BbiCOTa
koToporo 1,5 M. C kako BbICOTbl OTHOCUTEIbHO BEPXHEro Kpasi OkHa oTopBanach cocynbka? [2]

7. PakeTa cTapToBana C NOBEpPXHOCTV 3eMNV M ABWranach BEPTUKANbHO BBEPX C yCKOpeHueM 5 m/c’ B
TedyeHne 10 c noka pabotanu ee pgpuratenn. CKoONbkOo BpPeMeEHM MPOMOET C MOMEHTa npekpalleHus paboTbl
JBuratens 4o MOMeHTa nageHuns paketbl Ha 3emnio? [14]

8. [1ea Tena nagatT C pas3nIMYHbIX BbICOT U JOCTUralT 3eMnn ogHoBpeMeHHo. Bpemsa nageHus nepeoro
Tena 4 ¢, a BToporo — 1 c. Ha kakon BbICOTE OT NOBEPXHOCTU 3emMnun Obino nepBoe Teno, Korga BTOPOE Havano
nagatb? [34]

9. AspocTtaT nogHuUMaeTcst ¢ 3emMnu BepTMKanbHO BBEPX C YCKOPEHUEM 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. [1ea Tena OpoLueHbl U3 OOHOM TOYKM BBEPX C OAMHAKOBOM CKOpPOCThLio 20 M/C C MHTEpBanomMm BpeMeHu 2
c. OnpegennTte MHTepBan BpeMeHU, nocrne 6pocaHnsa BTOPOro Tena, koraa Tena BHOBb BCTpeTsTes. [1]

11. [1Ba Tena 6poLueHbl 3 0AHOM TOYKM BBEPX C OOANHAKOBOW CKOpOCTbio 20 M/C C MHTEPBANoOM BpeEMEHMN 5
c. Onpegenvte nHTepBan BpemMeHu, nocne 6pocaHnsa NepBoro Tena, koraa Tena BHOBb BCTpeTATCS. [4]

12. Wapuk nagaet ¢ BbicOTbl 20 M Ha NOBEPXHOCTb OTCKakMBasd OT Hee C notepen 25 % CKOpPOCTM.
OnpepgenuTe nonHoe BpeMs 40 KOHLLIA OTCKOKOB. [14]

13. Teno napaet ¢ BbicoTbl h. PasgenuTte 3Ty BbICOTY Ha TpU OTpe3ka Tak, 4YToObl Ha NpoxoxaeHue

KaXxgoro u3 Hux notpeboBanocb ognHakoBoe Bpemsi. OnpeaenvTte AMMHY BTOPOro U TPETLEFO OTPE3KOB. [h/3;

5h/9

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

2,2
HauasnbHY CKOPOCTb. [(gt +.,/40S — gt )/2]

15. Wapwk nagaet ¢ BbicoTbl 20 M Ha MOBEPXHOCTb, OTCKakmBasi OT Hee C notepen 25 % CKoOpOCTW.
OnpepnennTe BpeMs Mexay YeTBePTbIM U NSATbIM OTCKOKOM. [1,27]

16. Wapwk nagaet ¢ BbicoTbl 20 M Ha MOBEPXHOCTb, OTCKakmBasi OT Hee C notepen 25 % CKOpOCTW.
OnpepgenuTe nonHoe BpeMs 40 KOHLIA OTCKOKOB. [14]

17. Wapvk nagaet ¢ BbiCOTbl 1 M Ha MOBEPXHOCTb, OTCKakmBasi OT Hee C notepen 25 % CKOpPOCTW.
OnpepnenuTe nonHoe Bpems OO KOHLLA OTCKOKOB. [5]

18. Teno nagaeTt ¢ HEKOTOPOK BbICOTbI, MPUYEM €ro HavanbHas CKOPOCTb paBHa Hynt. 3a nocnegHue ase

ceKkyHAbl NageHus oHo nponeteno 2/3 scero nytn. Onpegennte nofnHoe Bpems nageHvs Tena. [3 ++/3 ]

KpuBonuHenHoe aBuxeHue

1. OBoe uvrpatoT B MmsAY, Bpocas ero gpyr gpyry. Kakor Hambonbluen BbICOTbI JOCTUIHET MsY BO BpPEMS
Urpbl, €Cnn OT OOHOrO UrpoKa K APYroMy OH NIETUT B TEYEHNE BPEMEHU paBHoOro 4 c? [20]

2. Teno GpoLeHo ¢ HavasnbHoi ckopocTbio 10 M/c nog yrnom 60° K ropusoHTy. KakoB pagmnyc KpuBU3HbI
TpaekTopumn OBWKEHUS Tena B Touke bpocarma? [20]

3. C BbICOTbI 2 M nopa yriom 45° K ropusoHTy GPOLLEH MY, KOTOPLIN NagaeT Ha 3eMIIlo Ha paccTosHUn 43
M MO ropu3oHTanu oT mecTta nageHusi. OnpegenvTte Bpems noneta kamHs. [3]

4. MsumK, OTCKOYMBLUMIA OT MOBEPXHOCTU 3EMIIM BepTUKaNbHO BBEPX CO ckopocTbio 10 m/c, nponeten
MMMO OKHa AOMa, BbiCOTa KOTOporo paBHa 1,5 M, 3a Bpems 0,2 c¢. Ha kakoh BbICOTE OTHOCMTENBHO 3eMn
HaxoOuTCs BEPXHUIA kpan okHa? [2,9]

5. [lBe 4acTuupbl OBWXKYTCA C YCKOPEHMEM ( B OAHOPOAHOM MONe CWMbl TSXKECTU. B HayanbHbIA MOMEHT
BPEMEHW YacTuLbl HAXOAMIUCL B OOHOW TOYKE M UMENU ckopocTn 3 1 4 M/c, HanpaBreHHbIE TOPU3OHTalNbHO U B
NPOTUBOMOMOXHbIE  CTOPOHbI. Yepe3 Kakoe BpeMs BEKTOPbl WX  CKOPOCTEM  OKaXyTcs  B3aWMHO
nepneHamkynapHeimun? [0,34]

6. Teno ckonb3nuT co ckopocTbid 10 M/C MO rOpM3OHTANbHOW MIIOCKOCTU, Npubnukasck kK wenu. LWenb
obpasoBaHa OBYMSI OTBECHbIMW MapannenbHbIMU CTEHKaMu, paccTtosiHue mexgy kotopbimu 0,2 m. Ckonbko pas
TENO yoapuTcs O CTEHKW, npexae 4Yem ynageT Ha OHO, ecnu rnybuHa wenu 5 M, a ygap O CTEHKYy cuuTaThb
abcontoTtHo ynpyrum? [50]

7. MNop, Kaknum yrnom K ropu3oHTY HYXXHO BpocuTb Teno, YTobbl ero MakcumanbHasa BbelCOTa nogbemMa bbina
B YeTbIpe pasa MeHblUue AanbHOCTY noneta? [45]

8. N3 BepToneTa, NeTALWEro ropusoHTaneHo co ckopocTbio 20 m/c, Ha BbicoTe 20 m cbpolieH rpy3 6es
HaYanbHOM CKOPOCTW OTHOCUTENLHO BepToneTa. [Mof KakuM Yriom K ropusoHTY rpys ynageT Ha 3emnio? [45°]

9. Teno BpoLueHo BEpPX MO, YIIOM K FOPU3OHTY C Ha4YanbHOW CKOPOCTbIO V,. Moaynb M3MeHeHMs CKOpoCTU

v, 3 3v?/8g
BO BpeMs noneTta cocTaBusl . Onpepenutb MakcMMarbHYH BbICOTY TpaekTtopumn tena. [~ © ]

10. Teno OpoweHO MNOA4 HEKOTOPbIM YrMOM K FOPM3OHTY M Hambonblyk BbicoTy 20 M JocTuraer,
yAanuBLUMCBL Mo ropu3oHTanu Ha 1000 M oT To4ku 6pocaHuda. OnpegennTe CKOpOCTb Tena B gaHHoW Toyke. [500]

11. Yemy paBeH paguyc KpUBM3HbI B KOHEYHOW TOYKE TPAEKTOPWUW KaMHsl, GPOLLIEHHOrO0 rOpU30OHTAaNbHO C
BbICOTbI 5 M, ecnu AanbHocTb ero noneta 10 m? [30]

12. Teno 6polueHo noz yriom 60° K ropusoHTy co ckopocTblo 10 M/c. OnpeaenuTe yron K ropusoHTy, nof
KOTOPbIM BUAHO TENo M3 ToYKM BpocaHus 3a 1 ¢ 10 MOMEHTa nafeHus. [45°]

13. Teno GpoLueHo nog yrrom 45° K ropusoHTy co ckopocTbio 10 M/c. KakoB yron mexay HanpasrneHuem

BEKTOPOB CKOPOCTU U YCKOPEHUS Yepes ‘/E c nocre Havana aswxkeHun? [45°]

14. C BbicoTbl 20 M B ropuM3oHTanNbHOM HarnpaeneHun bpolleH ms4 co ckopocTbio 5 m/c. Onpepenute
paccTosiHne Mexay ABYMS YNpyrMMyu COCEAHMMM yaapamu Msida o 3emnio. [20]

15. Mpu OBWXKEHUN KOMOHHbI aBTOMOOMMEN C OOCTATOYMHO BbICOKOW CKOPOCTLbIO V KOMKM TPsi3u C Korec
aBTOMOGUNA MOryT nonacTtb B Criegylllyld 3a HuM MawwuHy. OnpegenvTb ©e3onacHyld OMCTaHUMI Mexay

2
aBTOMOOMNSAMM, MPU KOTOPOW KOMKM rpsi3v He nonagyT B MAYLLYIO CnefoM aBTOMaLUvHY. [V /g ]

16. ABTOMOOUNb C Komecamu paguyca R gBwmxkeTcsa co ckopocTbio V. OT koneca BBepx B Toyke A
oTOpackiBaeTCs KOMOK rpsA3n. Yron Mexay OnyLeHHOW U3 TOYKM A BHU3 BEPTUKambi0 U OTPE3KOM Mexay ToYkon A



N TOYKOW KacaHusi koreca c 3emnen paseH o. Onpegenute MakcUManbHYH BbICOTY, Ha KOTOPYK MOAHMMETCS
KOMOK rpsian Hag, AOpPOrown.

[2c032 a(R +Vv? sin? o/ g),

17. Teno, 6poLIeHHOe C HaYanbHOW CKOPOCTbIO 2 M/C BHU3 nod yriiom 30° K ropusoHTy, ynpyro yaapsietcs
O napannenbHble CTeHkU konopaua. nybuHa konogua 10 M, paccTosiHMe Mexay CTeHkamu konogua 1 M.
OnpepgenuTe 4nCno ygapoB Tena O CTEeHKU Korogua BO Bpems nageHus. [4]

18. Lapwuk, 6pOoLIEeHHbIN Noa YoM K ropu3oHTy o = 15° co ckopocTbio 20 m/c, ynpyro oTpasuncsi ot
BEPTUKANbHOW CTEHKWM Tak, YTO BEPHYNCcs B TOYKY BpocaHus. Onpepenute pacctosiHMe OT TOuYku BpocaHus o
CTEHKMW. [5]

OuHamuka. NMpamonuHenHoe ABMXEHMUE

1. Ha noacrtaBke NEXWT TENO Maccoll 2 Kr, MOABELLUEHHbIA Ha MpPYXWHE, NOABELLUEHHOE Ha MpYXWUHEe
XecTkocTtblo 1 H/M. B HavanbHbIl MOMEHT MpyXWHa He pacTsHyTa. [MoAacTtaBky HauMHAKT OnyckaTb BHU3 C
ycKopeHuem 5 m/c?. YUepes Kakoe BpeMsi NoacTaBka OTAenuTcs oT Tena? [2]

2. Ha nogctaBke nexut Teno maccoun 1 kr, nogseLleHHOe Ha MpyXuHe XecTkocTblo 16 H/M. B HavanbHbIN
MOMEHT BPEMEHU MpYXMHa He pacTaHyTa. [oacTaBky HaYMHAKOT ONycKaTb BHU3 C YCKOPEHUEM 2 m/c’. Kakum oynet
MaKkcuManbHOe pacTsXeHne NPYKuHbl? [1]

3. CKOnbKO BaroHOB MOXET paBHOMEPHO BE3TU MO TFOPU3OHTANlbHOMY MYyTW 3MEKTPOBO3, cuna TAru
KoToporo paBHa 13940 H, ecnn macca anektpoBo3a 184 T, macca ogHoro BaroHa 55 T, a kKoaddULMEHT TpeHus
kadeHusa — 0,001? [22]

4. Wap maccon 4 Kr HaxoguTCcHa B SALLMKE, KOTOPbIA COCKanb3blBaeT MO HAKMOHHOW MfIOCKOCTU C YrioM
HaknoHa 45°. KoadpdpuumeHT TpeHus paseH 0,5. C Kakoi cUnon wap AasuT Ha NepeaHion cTeHky? [10]

5. [lBa Tena maccamu my; 1 m; (Mg > My) COEAMHEHbI NPYXMHON N HAXOOSATCA Ha rMaaKon ropu3oHTanbHON
nosepxHocTu. K cucteme npuknagbiBaeTcsi ropusoHTanbHasi cuna F B nepBom cnydae kK Tefly m;, a BO BTOPOM

y y A TAX, -m,[/m

crnyyae K Teny m,. HaiTu oTHOLLEHWE BO3HUKAIOLLMX NMPU 3TOM AedopMaLmi NPpyXnHbl — 1 2,727

6. py3bl macconm 1 Kr u 2 Kr ABWXKYTCHA BAOMb BepPTMKaNbHOW OCU C MOMOLUWM CUCTEMbl NMOABUXKHOIO U
HenoaBmkHOro 6roka. C kKakmm YCKOpEHUEM ABMXETCS NepBbli rpy3, ecnu rpy3 Gonblien Maccbl NoABELUEH K
noaswxkHoMy 651oky? [0]

7. Taray coobLaeT HeHarpyxeHHoMy npuueny yckopenue 0,4 m/c?, a npuueny ¢ rpysom — yckopeHuem 0,1
M/c?. OnpenenuTb YCKOpeHwe, ecnu Tsrad GyaeT Bectv o6a npuuena. Tpennem nperebpeys. [0,08]

8. CaHu CcKOMb3AT paBHOMEPHO MO HAaKMNOHHOW MNMOCKOCTM C YrIoM HaknoHa o. KakoB npu atom

KO3(pDULMEHT TPEHUS MEXKAY CKOMNb3ALMMMN NOBEPXHOCTSAMU? [tga]

9. I yaepxaHus Tena Ha HakKoOHHOW NOCKOCTU € YrnoM HaknoHa 30° HyxHa MuHUManbHas cuna 10 H,
a ons paBHOMepHoro nogbema — 17 H. KakoBa macca Tena? [2,8 kr]

10. Ha pgocke maccow 6 Kr, nexallen Ha rnagkon NoBepxXHOCTU, HaxoguTcs 6pycok maccon 4 kr. Kakyto
MUHUMATNbHYIO CUMY HY)KHO MPUINOXUTb K OOCKe, YTOObI BGPYCOK CKOMb3WM MO HeW, ecnu Ko3(hUUMEHT TpeHus
mexay 6pyckom n gockon paseH 0,27 [20]

11. ABTOMOGUNb Maccor 1 T, ABUrasiCb paBHOYCKOPEHHO, C MecTa HabupaeT ckopoctb 100 km/y 3a 10 c.
Yemy paBHO cpeaHee 3HaveHue cunbl, obecnevmsatoLen pasroH asTomobuns? [2800 H]

12. I'py3 nexwvT Ha nony kabuHbl nudTa. Bo ckonbko pa3 cuna gaBneHus rpysa Ha non nogHuMaroLerocs
C yckopeHueM 5 M/C® nucTa Gomnblue ero Curbl AABIEHWS] HA MOM OMYCKALLErocsi C TeM Xe Mo BEenuunHe
yckopeHuem nudpTa? [3]

13. Teno nogHMmaloT BBEPX MO HAKIMOHHOMN MIIOCKOCTU C YIIIOM HakKMoHa o U KO MOULNEHTOM TPEHUS L.

OnpegenuTb K03pOULMEHT NONE3HOro 4ENCTBUSA HAKIIOHHOW MITOCKOCTU. [1/(17L uCtgoc)]

14. HaknoHHas NnockoCTb C YIMOM HaknoHa 45° [OBMXETCA C YCKOpPeHUEeM MO TFOpPU3OHTarbHOM
NMOBEPXHOCTM MO HarnpaBneHMo OCTPUSA HAKMOHHOW MAOCKOCTU. HaumHas C Kakoro 3HayeHusi YCKOpeHus, Terno,
nexaltliee Ha HaKIoOHHOW NMOCKOCTU , HAYHET NOAHMMATLCS NO HAaKMOHHOW MNOCKOCTU, eCcnn KO3 ULMEHT TpeHus
MeXay TernoM 1 HaKMOHHOM NNocKocTbio paseH 0,17 [12]

15. [1Ba 6Gpycka Maccamu 2 Kr u 3 Kr, CKpenreHHble HegeopMUPOBAHHOWN NPYXNHON XECTKOCTbI0 2 H/cwm,
HaxoAaTCcs Ha rmagkoM ropusoHTanbHoM ctone. K 6pyckam npunoxeHbl rOpu3oHTarnbHbIe CUIbl, COOTBETCTBEHHO 2
H 1 3 H, HanpaBneHHble B pasHble CTOPOHbI. HanTn ycTaHoBMBLUEECH YATTMHEHWNE MPYXUHbI. [1,2 cMm]

16. [1ea Tena ogMHaKoOBOM MaccChbl CBA3aHbl HEBECOMOW HEpPacTSHXKMMOW HUTbI. HUTb nepeknHyTa vepes
HENOMABWXKHbIN BMOK, YKPENneHHbIN Ha BepLUMHe NMOCKOCTU C YrMOM HakroHa K ropusoHTy 60°. Mpu aTom oaHO
Teno CKOMb3UT MO MMOCKOCTU, a APYron ABUXETCS BepTukanbHO BHM3. Onpegennte KoaMuUMEHT TpeHus Tena o
NIOCKOCTb Ans TOro, YTo6bl ABMKeHne Oblno paBHOMeEpPHbIM. [0,3]

17. Tpu ognHakoBbix Bpycka Maccbl M, CBSA3aHHbIE HUTAMW ABWXKYTCH MO FOPU3OHTaNbHON LLIEePOXoBaTon
MOBEPXHOCTU Nog ASNCTBMEM MPUIOXKEHHOW K NepBoMy OpycKy cunbl F, HanpaBneHHON nog yrioM o K FTOPU3OHTY.
HalnTn oTHOLEHNE Ccunbl HaTSXKEHUS HUTEN MeXAY MEPBbIM M BTOPbIM OPYCKOM K HATSDKEHWIO MeXAy BTOPbIM U
TpeTbum Bpyckom. [2]



18. B BepxHen ToYKe HaKMOHHOW MNOCKOCTU BbICOTON 12 CM M ANMHOKM OCHoBaHWSA 90 CM NeXuT Teno.
KoadhdunumneHT TpeHnss mexay Ternom u nnockoctbto 0,2. Kakyto MUHMMAarbHYH CKOPOCTb Hago COOOWMUTbL Teny,
4TOBbI OHO Chexarno C HakroHHOW nnockocTn? [1,7]

AvHamuka. 3aKkOH BceMUpPHOro TsaroteHus. KpuBonnHenHoe aBuxxeHne

1. KakoBo yckopeHue cBob6OAHOro nageHus Ha noBepxHocTn ConHua, ecnu cuntath, YTo opbuTton 3emnu
SIBMISIETCHA OKPY>KHOCTb C paguMycom 1,5-10% kM 1 nepvogom Bpawenus 1 rog. Pagnyc ConHua 7-10° kM? [270]

2. Maccbl aByx 3Bes3q paBHbl M; 1 M, (M; > M,), S — pacctosiHne mexay Humu, a G — rpaBuTaunoHHas
nocTosiHHas. Yemy paBeH nepuos obpalleHus 3Tux 3Be3[ Nno KpyroebiM opbutam BoKpyr nx obLuero LeHTpa macc?

FMBWGMM+MQ]

3. KakoBa pgomkHa 6bITb ONMTENbHOCTE CYTOK Ha 3emne, 4Tobbl Tena Ha akBaTope Obinn B COCTOSHUM
HeBecomocCTH, ecnu paguyc 3emnu paseH 6400 km? [1 4 25 MyH]

4. Bo ckonbKO pa3 MakcumarnbHasi BbicOTa nogbema Tena, 6poleHHoro Ha JlyHe, 6onblie aHanorm4Hon
BbICOTbI Npy 6pocaHny Ha 3emMne, ecnm HavanbHble CKOPOCTU B 060MX Criydasix 04UHaKOBbI, OTHOLLEHWE paanycoB
3emnu u JlyHbl paBHO 3,6, a OTHOLLIEHME UX Macc paBHO 817 [6,25]

5. CpaBHuTe Bec Tena Ha akBatope 3emnu (P1) 1 Ha ee nontocax (P,). [Py < Ps]

6. CnyTHWK OBWXETCA MO KPYyroBol opbuTe BOKpyr 3emnu Ha pacctosHum h oT ee noBepxHocTu. Pagunyc

) RYg/(R+h)
3emMnu R. YcKopeHue cunbl TSXXECTU Ha NoBepXHOCTM 3eMnu g. HaTu cKopocTb CyTHUMKA. [ ]

7. [1Ba oguHaKoBbIX OQHOPOOHBIX XXENEe3HbIX Lapa, ConpuKacasch, NPUTArMBAOTCA APYr K Apyry no 3akoHy
BCEMUPHOro TAroTeHns ¢ curnon F. Maccel wapoB ysBenuuunu B n pa3. Kak M3MeHMTCa npu 3TOM cuna
B3aMMOZENCTBMA Mexay wapamu? [yBenuymnace B n*? pas]

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

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

10. Wocce umeeT Bupax ¢ yknoHom 10° npu paguyce 3akpyrnedus B 100 M. Ha kakylo cKOpoCTb
paccuntaH Bupax? [13]

11. MOTOUMKNUCT MOXeT [ABuUraTtbCa No BepTUKANbHOW CTeHe B T[OPU3OHTarbHOW MNIIOCKOCTU C
MUHUManbHOWM CKopoCTblo 25 M/c. OnpenennTb paguyc NOBEPXHOCTU, ecnvu koadhduuMeHT TpeHns paseH 0,2.
[12,5]

12. Mo BHYTpEHHeN rnagkon noBepxHOCTM nornon cdepbl paguyca R = 2 M OBMKETCA B rOPU3OHTaNbHON
nnockoctn Hebonbwoe Teno. Kakosow pdomkHa OblTb CKOPOCTb Temna, 4YTobbl OHO, ABurascb 6e3 TpeHus,
0OCTaBarnocb BCe BpeMs Ha 04HOW BbicoTe R/2 oT HmxHen Toukn cpepbl? [5,4]

13. CkopocTb camorneTa npu BbINOMIHEHMN «MEPTBOW NEeTnM» nocTosiHHa u pasHa 400 m/c. Cuutasd, 4To
YenoBeK MOXET MepeHOCUTb MATUMKPaTHbIE Meperpys3kn, Oonpeaenutb MUHUMArnbHbIA  paguyc TpaekTopum
camornerTa. [4 kv]

14. Kak oTHocATCA Opyr K ApYry CWibl, C KOTOPbIMW aBTOMOOWNb AaBUT Ha cepefuHy BOTHYTOro U
BbIMYKIMOro MocTta MOCToB? Pagnyc KpmBmaHbl B 060Mx criydasax paBeH 50 M, cCkopocTb ABMXEHUS 72 kKM/Y. [9]

15. MaTtemaTtuyecknin MasTHUK ¢ anuHon H1uTK 50 cm BpaLlaeTcs B rOpU3oHTanbHOM NIIOCKOCTM C YacTOTON
1 06/c. Kakon yron obpasyeTt HUTb MasiTHUKa ¢ BepTukanbio? [60]

16. MasATHuk ¢ rpy3om m = 200 r OTBOAAT B rOPU30OHTaNbHOE MOSTOXEHME U OTNycKatoT. Yemy OyneT paBHO
MaKCMMarnbHOE HaTsKEHWE HWUTU, MOCMe TOro Kak MasiTHUK 3auenuTcst 3a rso3fb, BOUTLIN Ha cepeavHe OSMHbI
MasTHUKA B TOYKe, HanpasrieHne Ha KOTOPYIO 13 TOYKM NodBeca COCTaBMsAEeT C BepTuKanbio yron 60°? [7,84]

17. Moe3n aBwxkeTcs no 3akpyrneHuio pagmyca 300 M co ckopocTbto 50 KM/4 Mpu paccTostHuM Mexay
penbcamu 1,5 M. Ha ckonbko crnegyeT NOOHATb HAPYXKHbIW PenbC NO OTHOLLEHWIO K BHYTPEHHEMY, YTOObI AaBneHne
Ha HK3 ObINo ogMHakoBbIM? [10 cMm]

18. Wapwk maccon 10 r noaseLleH Ha HUTb AnvHon 50 cm. Ero TOnKHYNu Tak, YTO OH ABWKETCH MO Kpyry B
rOPWU3OHTANbHOM MMOCKOCTU, NPUYEM HUTbL obpaayeT yron o = 60° ¢ BepTuKanblo. OnpeaenuTe YMcrno 06opoToB
Lapuka 3a ogHy cekyHay. [1]

bnok 2

3akoHbI COXpaHeHusi IHepruu, umnynsca. Paborta

1. OBym Tenam maccamu 0,2 kr n 0,5 kr coobWmnM ogMHaKoBYO 3Hepruio. BTopoe Teno npowno nocre
aToro Ao octaHosku nyTb 1,1 M. Kako nyTb nponaeT 4O OCTAaHOBKM NepBOE Teno, eCnu KO3 ULMEHT TpeHns aAng
oboux Ten ogMHakoBbIN? [3,75]

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

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

4. [1ea Tena ¢ Maccamm m “ 3m ABWXYTCS MO B3aMMHO NepneHanKynsapHbIM HanpasreHuam. llocne
coyaapeHus Teno Maccom m ocTaHoBuIoch. Kakasi yacTb ero sHeprum nepewno B Tenno? [2/3]



5. Ctpys Bogpl ceveHnem 10 cm? yAapsieTCst O CTEHKY NepneHanKynsapHO K HEW U yrpyro oTckakmBaeT 6e3
notepu ckopoctu. C Kakol CUIon OEWCTBYET BOOA Ha CTEHKY, €CIiM CKOPOCTb TeyeHus Boabl B Tpybe 10 wm/c,
NAOTHOCTb BoAbl 1000 Kr/mM>? [400]

6. C knuHa Maccbl M = 10 Kr 1 yrfioM HakrnoHa o = 45°, NpucTaBneHHoro K CTeHKe, CocKarnb3blBaeT Temno
mMaccon m = 4 kr. KoadpdpmumeHT TpeHns mexay Tenom u knmHom paseH 0,5. Torga, ecnu npeHebpeyb TpeHuem
MEXAY KMMHOM U OKPY>KaloLLUMKM ero CTEHKaMu, cuna AaBrneHns KNuHa Ha BepTukanbHyto cTeHy paBHa: [10]

7. YenoBek CTOUT Ha HEMOABWKHOW TENEXKe, HaXoAsLeNCcs Ha ropu3oHTanbHbIX penbcax, u bpocaeTt nog
yrrnom 60° K ropu3oHTY KameHb Maccoi 3 Kr CO CKOPOCTbio 5 M/c oTHocuTenbHo 3emnu. Kakyo paboTy OH npu aToM
COBEpLUAET, eCnn Macca Tenexkn sBmecte ¢ Yernosekom 160 kr? [38]

8. lWHyp gnvHom L nexuT Ha rmagkom CTorie, Ha OAHYy TpeTb cBewwmBadchk C ero kpas. Onpegenvtb
CKOpPOCTb LUHYypa B TOT MOMEHT, KOrda OH, COCKOJIb3HYB CO CTOMa LIeNIMKOM, 3aiMeT BepTUKanbHOE MOMoXeHue. [

2@/3]

9. Msau maccon 0,4 kr, neTswmin co ckopoctbto 10 M/c, yaapsieTcs 0 CTEHKY M YNPYyro OTCKakMBaEeT OT Hee.
Hangute 3HayeHve cunbl, OEWCTBYIOLWLENA Ha MSY BO BpeMs yaapa, €Cnu yron mexgy BEeKTOPOM CKOPOCTU U
cTeHkon paseH 30°, a Bpems B3aumopenctaus 0,1 c. [40]

10. Ha kakow MUWHWMMarnbHOW BbLICOTE Had MNOBEPXHOCTbIO BOAbl AOIDKEH HAXOAWTbCHA LEHTP Lwapa
NNOTHOCTbIO 100 Kr/M°, 4TOBLI MPW MageHuM B BOAY OH MOTPyswncst Ha ry6uHy 0,3 M? ConpoTuBREHUEM
npeHeGpeyb. MNoTHOCTL Bogbl 1000 kr/m®, [2,7]

11. Onpegenute paboTy, 3aTpayeHHyl0 Ha cxaTue npyxuHbl Ha 0,2 M, ecnn gns gedopmauum 3TOM
npyxuHbl Ha 0,4 M Heobxoaumo npunoxuts cuny 6 H. [0,3]

12. Tenexka OBMXETCS rOPU3OHTAIbHO C NMOCTOSHHOM CKOPOCTBIO, U B HEKOTOPbLIA MOMEHT Ha Hee KnagyT
Teno C Maccon, paBHON Macce Tenexkn. Ha CKonbKo MPOLEHTOB YMEHbLLMITACh IHEPTUS TeNnexkn? [75]

13. 'py3oBuk eger co ckopocTbto 7 m/c. Mauuk maccom 0,25 kr, OGpOLUEHHbI BAOrOHKY rpy30OBMKa,
yaapsietcss abComnoTHO ynpyro B ero 3afgHuin 6opT ¢ ropusoHTanbHow ckopocTbio 10 m/c. Onpegenntb UMNynbC
Msiva nocne ygapa. [1,4]

14. Tpn nocagke camoneTr Maccown 5.10* kr ;BUXETCS C yckopeHnem 6 m/c’. KakoBa MOLLIHOCTb
TOPMO3SILLLEN CUNbI, eCnK HaYvanbHas ckopocTb 30 m/c? [4500 kBT]

15. Teno maccon 1 kr ygapsieTcs Heynpyro O nokosilueecss Teno maccon 4 kr. OnpepenuTte Ao0nMto
NOTEPSAHHON KMHeTn4eckom aHepruu. [0,8]

16. MuHMManbHasi CKOpOCTb, NMPW KOTOPOW Nynsa npeopgorieeT npenaTcTBue, paBHa 300 m/c. Kakyto
HayanbHY CKOPOCTb AOIMKHA MMETb Nyrns, YTobbl CKOPOCTL NpU BbineTe us npenatcTeuda gocturna 400 m/c? [500]

17. Teno GpoweHo nog yrnom 60° K ropu3oHTy. KakoBO OTHOLUEHME MOTEHUMArbHOW SHeprum K
KMHETUYECKON SHEPrMun B BbICLLEN TOYKe TpaekTopun? [3]

18. ManeHbKkuni Wapuk HayuHaeT CKOMb3WTb M3 BEPXHEW TOYKM HEMOABWXHOMW rnagkon nonycdepobl
paguyca R. Ha kakylo BbICOTY OH NOACKOYUT nocne abCconoTHO ynpyroro yaapa O ropusoHTanbHYH NOBEPXHOCTb,
Ha KoTopow cTouT nonycdepa? [23R/27]

19. CHapsg B BepxHen Touke TpaekTopuu, yaaneHHOW OT MecTa BbiCTpena Ha paccTtosHum 1 kM no
ropuM3oHTanu, pas3pbiBaeTcs Ha [Ba OCKOSKa paBHOW Maccbl. OQMH OCKOMOK Mocre B3pbiBa BO3BpallaeTcs K
opyoulo Mo MpexHen TpaekTopuu. Ha Kakom paccTosiHMM OT MecTa BbICTpena ynageT BTOPOM OCKOJOK.
ConpoTtu1BneHveM Bo3gyxa MOXHO NpeHebpeyb? [4 Kv]

20. B awwmk c neckom maccom 4,992 kr, nogBeLleHHbI Ha HUTK, nonana nynsa maccoun 0,008 kr, neteswas
rOpM3oHTarNbHO CO CKOPOCTbIO nepen cTonkHoBeHnem 500 m/c, n 3acTpsana B Hem. Onpeaennutb Ha Kakyt BbICOTY
NogHMMETCA ALWMK NOcne nonagaHus B Hero nynu. [3 cm]

21. C KaKkou CKOpPOCTbIO Hado BPOCUTb BHU3 MSAY C BbICOTbI 5 M, 4TOObLI OH NOANPbLIrHYN Ha BbicoTy 10 M?
Yaap msida cuntatb abeontoTHo ynpyrum. [10]

22. C kaKoW CKOpOCTb0 AO0SMKEH MPbIrHYTb NoA, YrioM o YeNOBEK MAacCoOM M C Kpasa Tenexku maccon M u
anuHom L, 4ToObl nomacTb Ha QJpyrov ee Kpan? TpeHneM wMexay Tenexkom u nonom npeHebpeyb. [

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

23. CaHn cKkaTblBalOTCA C ropbl, uMerolen yknoH o = 30° K ropusoHTy. OnuHa cnycka | = 60 M.
KoadhpuumeHT TpeHus ckonbxeHnuss caHen p = 0,14. Kakoe paccTosHMe caHu MpokaTAaTcs nocrne crnycka no
roOpmM3oHTanm 4o OCTaHOBKM? [162 M]

24. 'py3 maccbl 1 Kr MeAneHHo BTACKMBAKOT MO HaKMOHHOW MMOCKOCTU Ha BbLICOTY 4 M, 3aTpaTuMB Ha 3TO
paboty 8 k. Ha aTom BbICOTE rpy3 CpbIBAETCS U CKONMb3UT 0OpaTHO. Kakyi cKOpocTb OH OydeT mmeTtb y
OcHoBaHunA? [12]

25. B HenoaBwxkHbIN LWIap yoapseTcd He Mo NMHMK LIEHTPOB ApYron Takown >xe wap. log kakum yrrom
pasneTaTcs Wwapbl, eCrv oHKM abcontoTHO ynpyrue u rmagkme? [90]

26. Tena ¢ maccamu 2 kr U 3 Kr ABUraloTCA HABCTPeYy Apyr ApYry CO CKOPOCTAMU COOTBETCTBEHHO 2 M/C U
1 wm/c. TpeHebperass TpeHuem, onpegenuTe CKOpPOCTb Oonee Tsxenoro Tena nocre abCcomnoTHO yNpyroro
coynapeHus. [1,4]

27. Teno cockanb3bliBaeT C BEPLUMHbI Magkon nonycgepbl N OTpbiBaeTCs OT Hee Ha BbicoTe 2,5 M OT ee
ocHoBaHua. Onpegenute paguyc nonycdepsl. [3,75]




28. Ha rmagkoi ropMsoHTanbHOM NOBEPXHOCTM OKOJI0 CTEHKM CTOUT CUMMETPUYHBIA Bpycok maccon M = 4
Kr ¢ yrnybneHunem nonyccepudeckon doopmbl pagmycom 1,25 m. N3 Toukm A 6e3 TpeHusi cockanb3biBaeT Lanba
maccon m = 1 kr. Haante makcMmanbHyo CKOpOCTb Bpycka Npu ero nocneayoLem aBvkeHnu. [2]

29. Kakylo MMHMMarnbHYK0 CKOPOCTb AOMMKEH LUapuK MaTeMaTUyeckoro MasdTHUKa C HUTbK ANVHOW 1 M,
npoxoas NONOXeHne paBHOBECKS!, YTOObI CMOr caenaTth NosHbI 0BOPOT B BEpPTUKANbHON NNOCKoCTU? [7]

30. OBa wapuka ¢ maccamm 3 Kr U 5 Kr OBWXKYTCSA NO rNagkon ropn3oHTanbHOM NOBEPXHOCTU HABCTpeYy
OpYyr opyry co ckopoctamu 4 m/c u 6 M/C COOTBETCTBEHHO. YeMy paBHO M3MEHEHUEe BHYTPEHHEN SHEPruu LIapoB
nocne ux ynpyroro ctTonkHoBeHua? [94]

31. KnuH maccoit 0,8 Kr ¢ YyrroM HakrnoHa y OCHoBaHUA 45° nexuT Ha rnagkoi noBepxHocTu. C KnuHa ¢
BblcOoTbl 0,5 M, HauMHaeT CKONb3WUTb Teno Maccon 2 kr. Ha kakoe paccTosiHMe CMeCTUTCH KMuH, Korga Terno
okaxeTcs y ero ocHoBaHuAa? [10 cM]

32. Opyawne maccbl 400 Kr pacnosioXeHo Ha rmagkol ropusoHTanbHoM noBepxHocTu. OnpeaennTte TaHreHe
yrna nof KOTopbIM YCTaHOBMEH CTBOM OPYaMs, eCrnu cHapsia Maccon 20 Kr BbinetaeT nof yriom 60° K ropusoHTy.
[1,65]

33. Onpegpenute MakCuUMarnbHylO [OM0  3HEPruu, KOTOpyl MOXeT nepedatb  ABMXKYLLMIACS
HepensTUBUCTCKUIA NPOTOH HEMOABMXKXHOMY 3MIEKTPOHY NpU yrnpyrom ctonkHoBeHuu. [0,2 %]

34. lllap HaneTaeT Ha BTOPOW, NepBOHaYyanbHO HEMOABWXHbLINA, LWap, UCMbITbIBAS C HUM LIEHTpanbHoe
yrpyroe cTonkHoBeHue. [lepBbil LWwap nocrne CTONKHOBEHWS W3MEHUT HampaBfeHue [ABWXKEHUS Ha
NPOTMBOMOSIOXHOE, eCnu:

a) ero macca MeHblle Macchl BTOporo wapa; 6) ero macca 6onblue maccbl BTOPOro Liapa; r) ero macca
paBHa Macce BTOPOro Lwapa; ) HUKorga; 4) Bceraa.

35. Kakylo mMakcMmanbHy OO0 3HEpruM MoXeT nepefdaTtb ABWXKYLIUMNCA HepenAaTUBUCTCKUNA 3MEKTPOH
HenoABWKHOMY 3MEKTPOHY Npu ynpyrom ctornkHoBeHumn? [100 %]

36. Kakyio MakcumanbHyl0 OOMNI0 3HEprun, MOXeT nepefaTb ABWXKYLLUMWACA aTOM asoTa HenoaBWXKHOM
MOJIeKyne a3oTa npu ynpyrom CTonkHoBeHun? [89 %]

37. B kakomM cnyyae gsuratenb aBTomMobunsa ormkeH coBepLUMTb BonbLuyto paboTy: Ana pa3roHa ¢ MecTta
00 ckopocTh 36 KM/Y4 nnmn Ha yBenuyeHne cKopocTn oT 36 Km/4 o 72 km/4? [BO BTOPOM criyyae]

38. KameHb OpollueH BepTukanbHO BBEPX CO ckopocTbto 10 mM/c. Ha kakow BbICOTE KMHETUYECKas 3HEeprus
KamHs1 OygeT paBHa noteHumanbHon? ConpoTmBreHneM Bo3ayxa npeHebpeus. [25]

39. lMynga, neTawasi co CKOPOCTbIO V,, NPobuBaeT HECKOMNbKO OAMHAKOBBLIX LOCOK PaBHOM TOMLMHBbI U
pacnonoXeHHbIX BNIOTHYK APYr K Apyry. B kakon mo cuyeTy OOCKe 3acTpsiHET Mynsl, eCcrnv ee CKOpPOCTb Mnocre
NPOXOXAeHUs NepBon JOCKM paBHa Vi = 0,84v,? [4]

40. BaroH maccon 20 T, oBuxKyLmMncs co ckopocTbto 0,3 M/c, AoroHseT BaroH maccon 30 T, ABMXKYLLMIACA CO
ckopocTbto 0,2 M/c n cuennsieTcs ¢ HAM. C KaKoW CKOPOCTbIO Jarnee BaroHbl ABUratTcs kak eguHoe uenoe? [0,24
m/c]

41. MNoabEeMHbIN KpaH paBHOMEPHO MOAHMMAaET rpy3 maccom 2 T. MowHocTe gBuratenst kpaHa 7,4 kBT.
OnpegenuTb CKOPOCTb NOABLEMA PY3a, ecnu K. f. 4. yctaHoBku 60%. [0,22 m/c]

42. Wapuk maccon 100 r ynan ¢ BbicoTbl 20 M Ha rOPU3OHTANbHYO MNAUTY U OTCKOYMIT OT Hee BBEepX
abcontoTHo ynpyro. Onpedennts UMNYMbC, MOMYYEHHbIA NANTON. [4 Krm/cC]

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

44. Mapgaowun BepTMKanbHO wWapuk mMaccom m = 200 r ygapunca O Nnos Co CKOPOCTb V = 5 m/c u
noanpbirHyn Ha BeicoTy h = 80 cm. Hantn nameHeHne nvnynbca wapwka npu ygape. [1,8 (kr-m)/c]

45. Teno macco m nop AeWACTBUEM HEKOTOPOMW MOCTOSHHOW CWMbl HaYMHaAET ABUraTbCs M3 COCTOSIHUSA
MOKOSI pAaBHOYCKOPEHHO ¥ Nporas nyTe S npuobpeTaeT ckopocTb V. Kakyto MOLIHOCTb pa3BuBaeT npu aTom cuna? [
N =mv®/4s,

46. Temno, OpolweHHOe BepTUKaNbHO BBepX, ynano obpaTHO 4epe3 4 C MoOcne Hadvana OBWXKEHUS.
OnpegenvTe KNHETUYECKYHO SHEPIUIO Tena B MOMEHT BpocaHus 1 NOTEHUMANbHYH 3HEPTUIO B BbICLUEN TOYKE, ECINU
ero macca 0,5 kr. ConpoTusneHue Bosgyxa He yuuTbiBaTb. (g=10 M/CZ). [100 Ox]

47. B xakoM crny4yae gsuraTenb aBTOMOOMNA JOIMPKEH COBepLUMTL BonbLuyto paboTy: Anst pa3roHa ¢ MecTa
00 ckopocTn 36 KM/4 nnmn Ha yBenuyeHne ckopocTu oT 36 KM/4 Jo 72 KM/47? [BO BTOPOM crny4vae]

48. lMyns, neTtawas co ckopoctbio 400 m/c, nonana B 3eMnsHOW Ban u yrnybunacb B Hero Ha 0,5 m.
OnpepenuTe cuny ConpoTMBMEHMUS TPYHTA OBWXKEHUIO Nynu (CYMTasa 3Ty CUIy NOCTOSIHHOR), ecrniv macca nynu 7 T.
[1120 H]

49. KameHb OpolleH BepTuKanbHO BepX CO ckopocTbio 10 m/c. Ha kakow BbICOTE KMHETUYECKas SHeprus
kaMHs 6ygeT paBHa noTeHumansHon? ConpoTusneHnem Bosayxa npeHebpeys. [20 M]

50. MoTop aneKkTpoBO3a Npu OBWXEHUM CO CKOPOCTbIO V = 72 kM/4 notpebnsieT mowHoctb N = 800 kBT.
KoadhdunumeHT nonesHoro AencTBMS CUNOBOM YCTAHOBKU anekTtposo3a n = 0,8. Onpegenute cuny Tarm moTopa.
[3,210" H]

51. BaroH maccou 20 T, aBrxkyLmincsa co ckopocTbio 0,3 M/c, foroHsieT BaroH maccon 30 T, ABMXYLLMIACH CO
ckopocTbio 0,2 M/c n cuennsieT ¢ HUM. C Kakom CKOPOCTbIO [arnee BaroHbl ABUraloTcs Kak eguHoe uenoe? [0,24
m/c]



52. MNocTtosaHHas cuna 5 H pencteyeT Ha Teno maccon 10 kr B TeveHme 2 c¢. Onpenenutb KOHEYHYH
KMHETUYECKYIO SHEPTUIO Tena, eCcriv HavyarnbHas KMHeTu4eckasa aHeprus pasHa Hyno. [5 [Ix]

53. Teno, 6poLueHHOe BepTUKaNbHO BHU3 C BbICOThI 75 M C HaYanbHou ckopocTbio 10 M/c, B MOMEHT yaapa
0 3emnio umeno kuHeTudeckyto aHepruio 1600 [Ix. Onpemenutb Maccy Tena. ConpoTuMBrieHMEM BO3Ayxa
npeHebpeub. [2 kr]

54. Teno maccoun 100 r, 6GpolieHHoe BepTMKanbHO BHU3 C BbiCOTbl 20 M co ckopocTbio 10 m/c, ynano Ha
3eMro co ckopocTblo 20 m/c. HanTtu paboTy no npeogoneHuto conpoTuBneHus Bo3gyxa. [4,6 x|

Bnok 3

MonekynsipHas ¢m3unka. Ma3oBble 3aKOHbI

1. Kakoe pgaBneHve Ha CTEHKM COCyda NPOM3BOAWT ras, eCnv CpedHssd KBagpaTUdHas CKOPOCTb €ro
mornekyn 500 m/c, macca rasa 3, a 06bem — 0,5 n? [5'105]

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

3. B cocyne obbemom 20 cm® npu Temnepatype 27 °C u gasneHun 10° Ma HaxoauTCsl OAHOATOMHbI
naeanbHbIn ra3. OnpegennTb CKOPOCTb LIHYpa B TOT MOMEHT, KOrga OH, COCKOSIb3HYB CO CTOMa LEeSIMKOM, 3aiMeT
BepTUKanbHoe nonoxeHue. [3]

4. BakyyMHble HacocCbl NO3BOMAIOT NOHMXaTb AaBreHne oo 1,5-10™ Ma. KakoBo B 3TOM crnyyae cpegHee
paccTosiHMe Mexay Mornekynamm npu Temnepatype 27 °C? [0,3 mM]

5. B o6beme 1 cm® npu gaesneHun 20 klMNa HaxogaTcs 5.10" monekyn renust (0,004 kr/monb). KakoBa nx
cpegHekBagpaTudHas ckopocTb? [400]

6. He6onbLUOW BO3AYLUHBIN LIAPUK YAEPXMBAETCA B BOAE HA HEKOTOpPOM rny6uHe npu Temneparype 17 °C.
LLapuk OoTMycKaloT, U OH BCnsbiBaeT. Ha noBepxHOCTM BoAabl Npu Temnepatype Bosayxa 27 °C obbem Luapuka
yBenmuuncsa Ha 20 %. 370 03Ha4vaeT, YTO NepBOHaYanbHas rnybrMHa HaxoXaeHus Wwapuka coctasnsna: [1,6]

7. Ha gHe cocyga, 3anonHEHHOro BO3AYXOM, NEXWUT MOSMbIA MeTannmMyecknii Wapuk paguycom 2 cm u1
mMaccon 5 r. [1o kakoro AaBneHust HY)KHO CXaTb BO3A4yX B cocyde, YToObl Wapuk nogHsnca Beepx? Temnepatypa
nocTosiHHa 1 pasHa 20 °C, M = 0,029 kr/monb. [1,25-107]

8. CrekngaHHyto Tpybky anuHom 10 cm Ha 1/3 norpyxalT B pTyTb. 3aTeM ee 3akpbiBaloT ManbueMm u
BblHMMatOT. Kakor anvnHbl cTonbuk pTyTu ocTaHeTcs B Tpybke, ecnvu atMocdepHoe AaBrneHue coctaBnseT 750 mm
pTyTHOro cton6a? [3 cm]

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

10. B 6annoHe cogepxutcd ras npu temnepatype 270 K. Kakyto yacTb rasa cnegyeT yaanutb u3 6anmnona,
4yTOObI NpUn HarpeBaHun go 300 K gaBneHme octanock npexHum? [10 %]

11. B BepTMKanbHOM UMNMHAPE HaxoguTcda noa nopwiHem ras npu temnepartype 400 K. Macca nopuwHsa 4
kr, nnowaab 0,004 M%. Kakon maccel rpy3 Hago MOMoOXUTb Ha MOpLUEHb, YTOObI OH OCTancsa Ha MecTe npu
MeZNeHHOM HarpeBaHum rasa Ha 100 K, ecnin atmocdepHoe aasnexne 10° Ma? [11 kr]

12. Hacoc, o6bem koToporo 1,2.10° m°, coefuHeH ¢ cocyaoMm, oobem kotoporo 0,03
m>. Ha CKOMbKO MpOLIEHTOB BO3pacTaeT [aBMeHNe B COCyde 3a OAMH XOA MOPLUHS Hacoca, P 2
ecnu Temnepatypa npu 3ToMm He meHsaeTca? [4 %]

13. Kak uameHutCca paBneHve uaearnbHOro rasa npu yBermMyeHUM KOHLEHTpaumu
Monekyn B 3 pasa, ecnv cpegHss KBagpaTuyHas CKOPOCTb MOMEKYN OCTaeTCad HEU3MEHHOMN?

[yBenuunTcs B TpU pasal 1

14. lNpwn HarpeBaHUN naeanbHbIN ra3 nepeseneH N3 coctoaHnsa 1 B coctosiHue 2. Kak
n3MeHuncsa npu aTom obvem raza? Macca rasa nocTosiHHa. [yMeHbLUNCS] T

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

16. B OByx cocygax HaxoOsiTca pasHble maeanbHble rasbl, NMPUYEM KOHLIeHTpauums
MOJIEKYIT MEpPBOro rasa B 2 pas3a MeHblUe KOHLIEHTpauuu MOMEeKyn BTOPOro, a AaBrieHue
BTOPOro rasa B 3 pasa MeHblle AaBneHust nepsBoro. Yemy paBHO OTHOLLUEHMEe abCconioTHON
TemnepaTypbl BTOporo? [6]

17. Ha guarpamme PT Toukamu A 1 B naobpaxeHbl ABa COCTOSIHUS OOHON U TOW Xe
mMaccbl rasa. Kakas u3 Touyek cooTBeTcTByeT Oomnblwiemy ob6bemy u Kakada 6onbluen
NNoTHOCTU? [Va> Vy; Pa < pol

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

19. MNpun un3oTepmmyeckoM cCxaTum rasa ero obbeM ymeHbwwnnca Ha 30%, a
JaBneHue Bo3pocno Ha 3 aTM. HYemy paBHO nepBoHavansHoe gaBneHune? [7 atMm]

20. Bo cKomnbko pa3 pa3nuyarTcsa cpegHekBaapaTUYHbIE CKOPOCTU MONEKYN ABYX pasfuyHbIX MaeanbHbIX
rasoB, €CrnvM Macca Ux Monekyn pasnuyaeTtcs B 4 pasa, a TemrnepaTypa ra3oB oguHakosa? [B 4 pa3sal

21. B 6annoHe o6bemom V Haxogutcsa ra3 maccon m; npu temnepatype T;. HekoTopoe KonmnyecTBo rasa
BbINYCTUNM 13 BanmnoHa, Nocne Yero OCTaBLUAsICS Macca okasarnacb paBHOW M,, @ TeMnepaTtypa paBHow T,. Kakyto

ml (1 - Ple / Psz ) ]

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 Temnepartypa COOTBETCTBYET CpeaHen KBaapaTUYHOW CKOPOCTU MOMEKyr -]
kucrnopoga V = 400 m/c? [205 K] i

24. Ckonbko Mornekyn rasa cogepxutca 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. MNpm 3TOM CpeaHsasa KBaapaTUYHas CKOPOCTb TENSoBOro [ABWXEHUS MOMeKyn 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 pacLUMpeHUs] _\

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 aeansHoOro rasa ero Temneparypa 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, renust U yrnekucnoro rasa. Macchl 1
ra3oB OOWHAKOBbI, OHM 3aHMMaKT oAuMHakoBble 06BbeMbl. Kakon rpadumk cooTBeTCTBYET
kakomy rasy? [1 — CO,, 2 — O,, 3 — He]

30. lMpu HarpeBaHuM umaeanbHOro rasa Ob nonyveH rpacgumk 3aBMCMMOCTU €ro
OaBrneHns oT abconoTHoW TemnepaTtypbl. Macca rasa noctosiHHa. Mpu 3Tom 06beM rasa?
[yBennuuncs]

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

32. BHYTPEHHASA 3Heprus rasa cknagbiBaetcd n3s E, — CyMMapHON KMHETU4ECKOW
3HepruM monekyn U Ep — noTeHumanbHOW 3HepruM ux B3aumopencTeus. [lpum kakom
cooTHOWeHun E, n Ep cocTosiHMe rasa MoXeT ObITb onucaHo ypaBHeHneM KnaneripoHa —
MeHpeneeBa? [E,>> Ef]

33. MNpu n3oTepmMmnyeckoM cxatumn rasa ero o6bem ymMeHblunncs Ha 1 n, a aaenexHne Bo3pocrio Ha 20%.
UeMy paBeH Ha4vanbHbIi 00bemM? [6 ]

34. Mpu HarpesaHUn naeanbHOro rasa ero Temnepartypa ysenuuunacs ¢ t,=0° C go t,=819° C. MNpu 3Tom
CpenHsis CKOPOCTb TEMOBOro ABWXEHUSA MOMEKYN raza Bo3pocna B? [2 pasal

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 HeobxoaMMo BpeMs AN npeBpaLleHns 3TON BOAbI B fieq, ecnu Alc=80 ? [8000]

3. KMNA tennoson mawwuHbl paBeH 18 %. Yemy Oynet paseH KI[, ecnu noTepu Tenna ymeHbWUTb B 2
pasa? [59]

4. INs NpUroToBMEHNs1 BaHHbI HEOOXOAMMO CMeLLaTh XONoA4HYH Boay npu 284 K n ropsyyto Bogy npu 339
K. Kakoe konuuyecTtBo ropsiyen Bogbl Heobxoaumo B3sATb Ans nonydvenus 0,55 M3 BoAbl npu Temnepatype 309 K?
[0,25]

5. Ans HarpeBaHus 1 Kr HeM3BecCTHOro rasa Ha 1 K npu noctostHHOM gasneHun Tpebyetcs 912 [k, a ans
HarpeBaHus Npu NOCToAHHOM obbeme — 649 [bx. YTo aTo 3a ras? [kucnopoa]

6. KMNO rtennoson mawwuHbl 41 %. Kakmm ctaHet KI[, ecnn TennoTa, notpebnsemas 3a UMK,
yBenuuuaetcs Ha 18 %, a TennoTta, OTAaBaemas XONOAUMbHUKY, YMEHbLUMTCSA Ha 6 %7? [53 %]

7. Ba cocyna HanonHeHbl OOHUM U TEM e rasoM nof gaBneHnem 4.10° Ma u 9-10° Ma maccoi 0,2 kr un
0,3 kr cooTBeTCTBEHHO. [locne Toro, Kak cocygbl CoOeguHUNU TpyoKon, 06 bEMOM KOTOPOW MOXHO mnpeHebpeub,
TemnepaTtypa Bo3pocna Ha 20 %. Onpegennte ycTaHOBMBLLEECS JaBneHne B cocyae. [7-105]

8. KINA tennosow mawwuHbl paBeH 20 %. Yemy 6yaet paseH KI[, ecnu notepu Tenna ymeHbWwWnTb B 2,5
pasa? [70]

9. 3akpbITbil C 006eux CTOPOH UUIMHAP HamofiHeH ra3oM W pasfenieH JNerkon HenoaBWKHOM
TENnon3onuMpoBaHHON Neperopoakon Ha ABe paBHble YyacTu. Bo ckonbko pa3s Bo3pacTeT faBneHve B LunuHape,
ecnu Temnepatypy oaHoOM YyacTu ysenuuuts B 1,5 pasa. [1,25]

10. [Be oavHaKoBble CBWHLIOBbIE MyNM NETAT MO B3aMMHO MepneHOUKYnspHbIM HanpaBreHUsM Cco
ckopocTbio 260 m/c. Ha ckonbko U3MeHMTCA TemnepaTtypa nynb nocre abconoTHO Heymnpyroro CTOSIKHOBEHUS,
€CN1 B HavanbHbI MOMEHT BPEMEHN TeMNepaTypa Nyfb 0OUHaKoBbI, a TennoemkocTb ceuHua 130 Ox/(kr-K). [130]



11. Kucnopog maccon 20 r, Haxogdawminca npu temnepatype 640 K, cHavyana n3oxopHO oxnaxgalT Tak,
YTO AaBneHve nagjaeT B 2 pasa, a 3ateM u3obapHO paclwmpsioT 40 NepBoHavanbHon Temnepatypsbl. 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 u3 HayanbHOro coCTosHuA 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 snywieHo 500 rnapa 20 [->>
npu 200 °C. YpaernbHble TENnoemMKocTW nbha, BoAbl, Nnapa, CTany 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 YCTAaHOBIIEHUS TEMNSIOBOro o
paBHoBecus. [9 °C] 10 20 V.

15. 2 monsa vaeaneHoro rasa B npouecce 1 — 2, npu koTopom Temnepartypa T
nponopuuoHansHa 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

npornopuunoHansHa kBagpaty obvema V: ol =V? (=16 M/K, T1 = 400 K, T, = 500 K). [2900 O]

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

18. MonoT maccou 2 T nagaeT Ha cTanbHyt 6oneaHky Maccon 10 kr ¢ BbicoTbl 3 M. Ha ckonbko rpagycos
HarpeeTcsi bonBaHka npu ygape, ecnv Ha HarpeBaHue nget 50 % Bcew aHeprun monoTa. YaenbHasi TENOeMKOCTb
ctanu pasHa 460 Ox/kr-K. [6,4°]

19. Onpegenute paboTy, koTopylo coBepliaeT 1 Mofb uaeansHOro rasa npy M3obapHoOM HarpeBaHWM Ha
10 K. [83,1 O]

20. TennoBas MalwMHA Ha UUWKN OT HarpesaTens nonyyaet konuyectso tennotel 100 [Ox n otpaet
xonoaunbHuky 75 [x. Yemy paseH K[ mawmHbl? [25 %]

21. a3 nony4yun konudectso TennoTel 300 k. Ero BHyTpeHHAS aHeprusa yBenuuunack Ha 200 Ox. Yemy
paBHa paboTa, coBeplieHHasi razom? [100 [Ox]

22. Bopa nagaert ¢ BbicoTbl 1200 M. Ha CckonbKO NOBLICUTCS TEMMNepaTypa BOAbl, ECNM Ha ee HarpeBaHue
3aTpaunBaetcsi 60 % paboTbl cUrbl TKECTU? (Cg = 4,19-10° Ox/kr-K) [1,7 K]

23. OpgHoaTOMHbIV MaeanbHbIM ra3 nony4un OT HarpeBatensa 2 k[pk TennosBow 3SHepruun. Hackonbko
N3MeHunach ero BHyTpeHHss aHeprua? MNpouecc nsobapuyeckmn. [Ha 1200 [Ox]

24. Ha CKOnbKo M3MEHNTCH BHYTPEHHAS 3Heprnsa 1 Mons naeansHOro rasa npu n3dobapHoM HarpeBaHuy 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/krK; A=3,3510° Dxx/kr). [30°
Cl

26. Kak wnameHutcsa KI[ wvpeanbHoro rasa TEMnOBOW MalwuHbl, ecnu abcontoTHyl TemnepaTypy
HarpeBaTens U XonogUNbHUKA YBENUYNTL BABOE? [HE N3MEHUTCS]

27. Tas B umpeanbHOW TEMMOBOM MallMHE oOTAaeT XonoawsbHUKy 60% TennoTbl, NOMy4YEeHHOM OT
HarpeBaTens. KakoBa Temnepatypa xonogunbHuka, ecnu temnepatypa Harpesatens 450 K? [270 K]

28. AntommHueBbIn Ky6 noctaeneH Ha neg npu 0° C. [o kakoit TemnepaTtypbl t° HYKHO HarpeTb Ky6, 4To6bl
OH MOSTHOCTbIO Morpy3uncsa B nef? (NNOTHOCTb NbAa UM allOMUHUA - pn U Pa, YOENbHAsA TENSIOEMKOCTb NbAa M

anoMuHus Cp n Cp, yaenbHasa TennoTa nnasnexHus noaa A). [kpﬂ /CApA]

29. OgHoaTOMHbBIV naeanbHbIN ra3 NnonyyYnn ot Harpesatens 2 k[hk Tennoson aHeprum. Kakyto. PaboTy oH
npu atom cosepwmnn? (Mpouecc nsodapudecknin). [800 x|

30. YTo MOXHO cKasaTb O KONMYecTBe TennoTbl, HEOGXOAUMOW ANs HarpeBaHUs rasa 4O OAHOW U TOW xe
TemnepaTypbl B COCyde, NPUKPbITOM MOPLUHEM, €Cnu MnopLlueHb He nepemeltaetca (Q;) U ecnu noplleHb nerko
noaBukHbIN (Q7). [Q1 < Q]

31. Bce KONMMYecTBO TENNOThI, BbiAensLeecs npu koHaeHcauuu 1 kr napa npu 100° C 1 oxnaxaeHun
nonyuusluenca sBoapl o 0° C, 3aTpaunBaeTca Ha TasHue nbaa, umetolero Temnepatypy 0° C. Ckonbko nbaa
pacTaeT? YaenbHasi Tennota napoobpasoBanust Boabl r=2,26'10° [x/kr, nnaBneHust A=3,3510° [x/kr, yaenbHast
TEnnoemkocTb Boabl 4,19:10° Mx/krK. [8 «kr]

Bnok 5

AnekTpocTaTtuka

1. C kakom cunow B3aMMOOEWNCTBYIOT MITACTMHKM MJIOCKOro KoHAeHcaTtopa nnowaasto 0,01 M2, ecnm
pa3HOCTb noTeHumanos Mexay Humu 500 B n pacctoaHne 3 mm? [1 ,2-10"3]



2. KoHaoeHcaTopbl eMKOCTbIO 10° ® u 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 nnacTuHam B NIIOCKUIA KoHAeHcaTop, none B kotopom 60 kB/M. Hantu
N3MEHeHVe MOAYNS CKOPOCTWU 3NEKTPOHa K MOMEHTY BbiflieTa €ro U3 KoHOeHcaTopa, €Cnu HavanbHasi CKOpoCTb
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
3NEKTPMYECKOr0 OTTaNKMBaHUSA Kanenek ypaBHOBELUMBAET CUMY WX [PaBUTALMOHHOIO MpUTsKeHUs. 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 TOYKW, B KOTOPOW 3NEKTPOH OCTaHoBWICH, ByaeT paseH: [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
ONvHa paBHa 2L. [O?5kq /L ]

7. Ha kakom pacctosHun ppyr OT pgpyra OyayT HaxoAuTbCH OKBUMOTEHUMANbHbIE MOBEPXHOCTH,
npoBefeHHble Yepe3 1 B mexay napannenbHbIMU MeTanfnnmyeckumm nnactmHkamum ¢ noteHumanamu —10 B n +140
B, ecnn pacctodHne mexay nnactTuHamm 3 cM MOXHO CUMTaTb ManbiM MO CpaBHEHUIO € pa3mepamu nnactun? [0,2
MM]

8. [iBa 3apsga +q U —q, rge q = 1,8:10° Kn pacrnonoxeHbl B [ByX BEpLUMHAX PaBHOCTOPOHHERO
TpeyrornbHMKa co CTOpoHoW 2 M. Onpeaenute Hanps>KeHHOCTb B TPETbeN BEPLUNHE TpeyronbHuka. [40,5]

9. MeTtannudeckun wap paguycoM 0,1 M NOKpbIT crnoem guanektpuka (¢ = 4) TonwwmHon 0,2 M n HeceT
3apsg 2:10°% Kn. OnpenennTb NOTeHUuWan nong B Touke, yaaneHHon Ha 0,35 M oT ueHTpa wapa. [514]

10. Bokpyr Touye4dHoro 3apsiga 3 HKn no OoKpyXHOCTU pagumyca 3 M C MOCTOSIHHOW YriOBOW CKOPOCTbIO 1
paa/c ABUXKETCS NPOTMBOMNOMOXHO 3apsKeHHbIN Wwapuk. KakoBo OTHOLWEHWe 3apsiaa K Mmacce aT1oro wapuka? [1]

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

12. 3apsikeHHbIi LWIApUMK HaxoAWTCs B pPaBHOBECMM B TMNPOCTPAHCTBE MeXAy [OpPU3OHTalbHO
pacnonoXeHHbIMWN NnacTuHamu koHgeHcaTopa. Korga 9To NpoCTPaHCTBO 3aMNOMAHWIN XUAKUM ANSMEKTPUKOM C € =
3, TO paBHOBeCUe He HapyLwunocb. Kak 0oTHocATCA NNOTHOCTU MaTepuana wapuka un xmngkoctn? [1,5]

13. HanpsikKeHHOCTb Nonsi 3apsiKeHHON NONOXUTESbHBIM 3apsaaom 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 3apsaa 1 MkKKn pacnonoxeHsl Ha OKPY>XHOCTU pagnycoMm 2\/5 M Ha OOWHAKOBbIX
pacCcTosAHUAX OAWMH OT Apyroro. HamTm HanpshXKeHHOCTb MONSA Ha OCU OKPY>XHOCTWU Ha pacCTOSiHUM OT ee LeHTpa.
[1000 B/m]

15. OnekTpocTatnyeckas NoTeHUManbHas 3Heprus CUCTEMbl TPEX OOUHAKOBLIX MONOXUTErNbHbIX 3apsagoB,
pacnosnoXeHHbIX B BaKyyme BOOSb OAHOW NPAMOW Ha paccTosHum R gpyr ot gpyra, pasHa W;. Bo ckonbko pas
N3MEHUTCH 3HEPINS CUCTEMBI, ECNN 3apsAabl PA3MECTUTL B BEPLUMHAX NPaBUIbHOTO TPeyroribHWKa co CTOpoHon R?
(2]

16. Ha AByx 0AMHaKoOBbIX LUESNKOBbIX HUTSAX, 06Pa3syroLLMX HEKOTOPbIV Yrof, NoABELLEH 3apsKeHHbIV Lapuk
maccon 1 1. CHM3y K HeMY MOAHOCAT APYron Takom Xe LapuK C TaknM Xe 3apsaoMm, B pedynbtaTe Yero HaTsxXeHue
KaXKAoOM HUTU yMeHbluaeTcsa B 2 pasa. PaccTtosiHue mexay ueHTpamu wapukos 1 cm. Onpegenute 3apsf Kaxaoro
wapwka. [0,75-107]

17. lBa oguHaKkoBbIX LWapuKa, umetowue 3apsagbl 9-10”7 Kn v —3-10° Kn, npueeneHbl B CONMPUKOCHOBEHNE Y
BO3BpallleHbl B npexHee nonoxeHwe. Onpefenute OTHOLWIEHWME CUN B3auMOAEWCTBMSA OO U nocne
COMPUKOCHOBEHUS. [3]

18. KoHgeHcaTopbl ¢ emkocThto C; n C, coedumHeHbl nocrnefoBaTenibHO M NOAKMYEHbl K UCTOYHUKY
MOCTOAHHOIO HanpsbkeHus. Onpegenute OTHOLWEHWE YCTAHOBUBLUMXCH HaMpsbKeHWM Mexgy nnactuHamu

KOHOEHCaTopOoB. [C2 /Cl]

19. OnekTpnyeckoe none obpa3oBaHO BHELIHWM OAHOPOAHLIM MONEM WU MOfieM 3apPsKEHHOW MNacTUHbI
(koTopoe nonaraem OAHOPOAHBIM). HampsPKEHHOCTb Pe3ynbTUPYIOLLEero 3MeKkTpU4eckoro nons cnpaea oT
nnacTuHbl paBHa 4.10" B/m, a cneea 2:10* B/m. OnpegenuTb 3apsag NAacTUHbl, €Cny CO CTOPOHbl BHELLHEro Nons
Ha nnacTuHy gencreyet cuna 2,4 H. [—2,4~1O'4 Kn]

20. MaTtepuanbHast To4ka MaccoWn 107 kr, obnapgatowias 3apsgom 1 MmkKn, asmxkeTcs co ckopocTbio 3000
M/C Ha OYeHb OaneKkoMm pPacCTOSHUW OT HEeNoABMXHOro 3apsga BenuyuHon 10 mkKn. Ha kakoe MuHMmanbHoe
paccTosiHne MoryT conuantbes aTn 3apsgbl? [0,2 M)

21. Tlnockuin BO3AYLIHBLIA KOHOeHcaTop eMKocThbio 20 H® 3apshkeH 0O pasHocTu noTteHumanos 100 B,
nocre 4ero UCTOYHUK OTKINoYunu. Kakyto paboTy Hy)kHO COBEpLUUTL, YTOObLI BOBOE YBENUYMTL PacCTOSIHUE MeXay
obknaakamu? [-10" [x]

22. ToueuHbl 3apsag co3gaeT B TOYke A HanpsbkeHHOCTb nons, paBHyto 36 B/m, a B Touke B
HanNpsP>KEHHOCTb paBHyto 9 B/M. Hantu HanpspkeHHOCTb B Touke C, nexailen nocepegvHe mexay toukamu A u B
Ha OAHOW NHUKM C 3apaaoMm. [16]



23. Kakoe paccTosiHMe [oSmKeH MPOUTU SNEeKTPOH, [ABUrasiCb NO HarnpasfeHWU0 CUMOBbIX JMHUN
OAHOPOLHOrO 3MeKTPUYEeCcKoro nons HanpskeHHocTblo 100 KB/M, YTOGbI 4OCTUYL CKOPOCTU cBETA. [2]

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

25. B ogHOpoaHOM anekTpuMyeckom mnone C HanpsbkeHHocTbio 3 MB/M, cunoBble nMHUKM KOTOPOro
HanpasneHbl BBEPX M COCTaBnsaoT yron 60° ¢ BepTuKanblo, BUCUT Ha HATW LLApWK Maccon 2 r n 3apaaom 3,3 HKn.
OnpenenuTb cuny HaTsHkeHnst HUTu. [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. KoHpgeHcaTopbl, €MKOCTM KoTopbliX 2 MK® u 5 MKO, 3apsikeHbl OO0 pasHOCTM MNOTEHLManoB
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. Onpeaenute HanpsKeHHOCTb 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. [lnacTmHbl KOHAEHCaTOpa pPacnonioXeHbl BepTUKanbHO, a
ananekTpmnyeckas NpoHMLL@eMoCTb KepocrHa paBHa 2. OnpegenuTe HanpsxeHue Ha NorpyXeHHOM KOHAeHcaTope.
[100]

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

31. KoHgeHcaTopbl ¢ emkocTbio 1 MK® 1 3 Mk® coeanHeHbl nocregoBaTenbHO 1 NOAKMNIOYEHbI K 6aTapee ¢
HanpsbkeHnem 12 B. Ha CKOMbKO OTNMYaloTCA YCTAHOBMBLUMECS] PA3HOCTU MOTEHUMAnoB Mexay nnacTUHKamu
Kakgoro koHgeHcaTopa? [6]

32. C kakon cunov B3aMMOLEWCTBYKT MIIACTUHKM MMOCKOro kKoHaeHcaTopa nnowagbsto 0,01 M2, ecnm
HanpsbkeHne Ha nnactuHax 500 B, paccTtosiHue mexay Hummn 3 mm? [1,2 mH]

33. ManeHbk1e Kannu pTyTn 3apsikeHbl Ao noteHumana 0,2 B kaxpas. OnpegenuTte noteHumnan 6onbLiomn
Kannu, Nofly4eHHom OT cnmsiHus 125 maneHbkux. [5]

34. Tpu oaMHaKOBbIX TOYEYHbIX 3apsda BenndnHon no q = —1,7 HKn kaxabli pacnonoXeHbl B BEPLUMHAX
PaBHOCTOPOHHErO TpeyronbHuKa. [ns Toro, 4tobbl CUCTEMA BCA CUCTEMA Haxoaunacb B PaBHOBECUM, B LIEHTpE
Macc TpeyrornbHuKa cnegyeTt nomecTuTb 3apsa. Onpegenvte BenMUMHY 3TOro 3apsaa. [10'9]

35. OneKkTpoH, BbINeTawLWmMii C HYNEeBON Ha4vanbHOW CKOPOCTbIO M3 OAHOW M3 MMAAacTUH 3apsPKEHHOrO
KOHAEeHcaTopa eMKOCTbIO 2 MK®D, AOCTUraeT Apyron niacTuUHbl, UMEs HEKOTOPYK CKOPOCTb. Kakon GyaeTt ckopocTb
3MNeKTpOoHa, ecnu napansnensHO AaHHOMY KOHOEHCATOPY BKIIHOYMTbL APYron C eMKOCTbio 6 MKD? [V, = v, / 2]

36. MeTtannuueckmi wap avametpom 40 cMm, 3apsbkeHHbI o noteHumana 1000 B, coeguHunu
NMPOBOAHMKOM C APYrMM MeTanfiM4eckuM He3apsiKeHHbIM Lapukom auameTpom 8 cm. Kakoi 3apsig npu aTom
nporaeT No NPOBOOHUKY? [3,7-10'9]

37. Teno maccoit 3 r 1 3apsaom 10 MKn noaseLleHo Ha HeBecoMoit HUTK. Teno oTKMoHsT Ha yron 90° oT
BepTMKanuM M oTnyckalT. YeMy paBHO HaTsKeHMEe HWTM B TOT MOMEHT, Koraa HuTb coctasnsieT yron 90° ¢
BEPTUKANbIO, €CMX TENO HAaXoAUTCHA B OOHOPOAHOM, HamnpaBfiEHHOM BePTUKaNbHO BBEPX 3MEKTPUYECKOM More ¢
HanpspkeHHOCTbo 1 KB/M? [T =3(mg —qgE) cos .= 0,03 H]

38. Tpu oguHakoBbIX MO MOAYMO 3apsiga PachnofioXeHbl HA OOHOW MPSMON TaK, YTO PacCTOSHUA MeXay
cocefHUMK 3apsifjaMu paBHbl 1 CM, NpuyYem MocepeavHe HaxoouTCHa 3apsg CO 3HAKoOM, NPOTMBOMOSOXHBLIM
ocTanbHbIM ABYM. Ha kakoM pacCcTosiHUM OT CpedHero 3apsiia Haxo4MTCsA ToYvka, B KOTOPOW HanpsXeHHOCTb Mons
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 e 3apsid, HO C MPOTUBOMOMOXHBIM 3HakoM. Kakyto
CKOPOCTb OyaeT umeTb TeNno Y OCHOBAHUA HaKIOHHOW nnockocTtn? [20]

40. KongeHcatop emkocTbio 100 Mk® 3apspkeH go HanpsikeHus 200 B. Ewe ognH KOHOEHCATOp €MKOCTbIO
200 mk® 3apskeH go HanpsxeHuss 100 B. KoHgeHcaTopbl coeauHAIOT napannenbHo, Nogknodas Apyr K apyry
pPa3HOMMEHHO 3apshKeHHble MacTUHbl. Kakoe KONMM4ecTBO SHEPruu NepeLurio B TEMMO B pe3ynbTate COeaUHEHUSI
KoHaeHcaTopoB? [3 [Ix]

41. B BeplmHax NpaBUNbHOrO LIECTUYroflbHMKa CO CTOPOHOW 1 M MOMeLLeHbl Apyr 3a ApyroM 3apsagbl +1
Kn, +1 Kn, +1 Kn, =1 Kn, —1 Kn, —1 Kn. HaiT1 HanpsikKeHHOCTb 3NEKTPMUYECKOro Nong B LIEHTPe LLIEeCTUYronbHUKa.
[36-10° B/M]

42. DOneKkTpoH [OBWXETCA MO HanpaBfeHU0 CUITOBLIX JIMHWA OLHOPOAHOIO 3fEKTPUYECKOro Mnomnst C
HanpsbkeHHocTblo 10 B/M. Kakoe paccTosiHMe [AOormkeH NPONTU SMeKTPOH, YTOObl €ro HavanbHasi CKOPOCTb
ymeHbLumnacs B 10 pas? [0,28 m]

43. KoHpgeHcaTop, nracTvHbI KOTOPOro PacrofioXeHbl BepTUKarnbHO, 3apskatoT Ao Hanpsxkenus 10 B.
[Mocne OTKNIOYEHMS OT MCTOYHWMKA NNAacTUHbI MOrpyXawT B KepocvH 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 TpeyrornbHuka. HanTu moaynb HanpsbkeHHOCTU 3MeKTPUYecKoro norns, co3gaBaemoro aTumu
3apsgamum B TpeTben BepLunHe TpeyronbHuka. [0]

45. Tpu oguHakoBbIX 3apsga 2 HKn pasmelleHbl B TpeX BepluMHax KBagpaTa € AfMHOW 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. [Ana ypaBHOBelUMBaHWUS
OENCTBYIOLLMX Ha 3TV 3apsadbl cuil HEOOXOAMMO pas3MecTUTb B HEKOTOPOW TOvke MpocTpaHcTBa 3apsd. Kakosa
BeNn4mnHa aT1oro 3apsga? [-0,34 HKn]

47. [1Ba koHAeHcaTopa anekTpoeMkocTbto 1 MK®P 1 2 MK® coegmHUnu nocnegoBaTeribHo. MonyYyeHHyto
CUCTEMY U3 [OBYX KOHAEHCATOPOB COEAVHUNU MapanfieNlbHo C KOHOEHCATOPOM 3MEKTPOEMKOCTblo 3 MKO.
OnpepnenvTe anekTpoeMKOCTb CUCTEMbI KOHAEHCATOPOB. [3,7 MKP]

48. Tpu oagmHakoBbIX 3apsga 2,2 HKn pasmelleHbl Ha pacctoauum 0,1 M gpyr oT gpyra B BepLuMHax
pPaBHOCTOPOHHEro TpeyronbHWka. [ns ypaBHOBELUMBaHUA [OEWCTBYIOLWMX Ha 3TW 3apagbsl curn Heobxooumo
pasmMecTuUTb B HEKOEWN ToYke NpOoCTpaHCTBa 3apsaa Q. Hangute sBenuunHy aToro 3apsga. [—1,3 HKn]

49. [1ea koHAeHcaTopa ANeKTpoeMKocTbio 1 MK® 1 2 Mk® coeanHunu napannensHo, NoNy4YeHHY cucTemMy
KOHAEHCATOPOB COEeAVHUMM MocneaoBaTenibHO C KOHAEHCATOpOM 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 6atapeviky oTknounnu. [lanee pacctosHWe Mexay NrnacTUHKaMu KoHAeHcaTopa yBenMynnu B 2 pasa.
Kak nameHunacb aHeprus anekTpocTaTu4eckoro nonsi KoHaeHcaTopa? [ysenuuunach B 2 pasal

51. Yemy paBHa CKOpPOCTb NO3UTPOHA MNocne NPOXoXaeHUs yckopstowero HanpsbkeHus 100 kB. [160 Mwm/c]

52. YeTblpe oanHakoBbix 3apsia 2 HKn pasmelleHbl B BEpLUMHAX KBagpaTa ¢ ANHON cTOopoHbl 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, NPOTUBOMNOJSIOXHYIO HanpaBneHnto cunoebix NuHWK. O6nactb nonsa gnvHon 1,1 M OH nponeTaeT 3a 1 MKC.
OnpegenuTb HanpsKeHHOCTb nong. [11,4]

54. DNekTpoH OBWKETCA B HanpasfeHUM CUNOBOW MNMHUU B 3NIEKTPUYECKOM none ¢ Hal'lg)ﬂ)KeHHOCTblO 100
B/m. Kakoe paccTosHue nponeTut anekTpoH A0 OCTaHOBKM, eCnn HavanbHas ckopocTb paBHa 10° m/c. [0,028]

Bnok 6

3aKOHbI MOCTOAHHOIO TOKa

1. YyBCTBUTENBLHOCTbL ranbBaHOMETpa, conpoTueneHne kotoporo 160 OM, HEO6XOAMMO YyMEHbLLINTL 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 MoMs. YaerbHoe conpoTueneHne meam 1,7-10°
Om-M. 3apsg 1,6-10™° Kn. [2,4-10°%]

3. [1Ba Kycka >xenesHowm npoBonoku annHamu L; n L, = 2L; umerT o4MHaKoBble Macchl. Torga OTHOLLEHWe
COMpOTUBIEHMS NEPBOro NPOBOAHMKA KO BTOPOMY COCTaBuT: [4]

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

5. V\CTOYHUK, BHYTpPEHHEEe COMpPOTMBIIEHME KOTOPOro PaBHO HYMIO, 3aMKHYT Ha conpoTusrieHne 100 Owm.
AmnepmeTp c conpoTtusneHnem 1 OMm, BKIOYEHHbLIN B 3Ty Uenb, Nokasan cuny Toka 5 A. Kakoi TOK npoTekan B
Lenu Oo BKoYeHus amnepmetpa? [5,05]

6. Onpegenute cuny Toka, oBYCrNOBMNEHHYIO ABMKEHWEM 3MeKTpoHa Mo opbuTe pagnycom 0,510 m B
aTtome Bogopoaa. [1,15 MA]

7. MNMNoTHOCTbL 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. BonbtmeTp ¢ conpotmBneHnem 1000 Om mamepsieT HanpskeHne go 100 B. Kakoe gononHutensHoe
COMNPOTUBMEHNE HEOOXOAMMO MOAKIMIOYMTL K BOMbTMETPY, 4TOObI pacwumpuTb obracte uamepeHun 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
OoKasbiBaeTcd B 8 pa3 MeHblUe COMPOTUBIIEHUS Pa3OorHyToro Kosbua. Hantn oTHoweHue OnuvHbl 6onblien gyru
KonbLa Mexagy Toukamu npucoegmHeHust K MeHbLlen gyre. [6]

11. ConpotueneHnss 60 Om u 30 Om coefuHeHHble napannenbHO Apyr C OPYroM, MNOAKMOYEHbI
nocnenoBartesibHO K koHAeHcatopy conpoTtuenenHnem 30 Om. Onpegenute 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 CBODOOHbBIE 3MEKTPOHbLI CO CTOPOHbI 3NIEKTPUYECKOro MONS, €Cnu yAenbHOe COMNpOTUBMEHUE Meau
1,7-10° Om-m. [2:107]

13. MNpn ymeHblLeHUN BHellHero conpotmBneHns 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 BHELLHIOW
uenb MowHocTb 10 BT. Kakyto MOLLHOCTb OTAAeT MCTOYHMK TOKa BO BHELLHIOW Lienb 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. ConpoTuBrneHMe MNpPOBOSIOKN PaBHO BHYTPEHHEMY COMPOTUBMEHUIO UCTOYHMKA. Ha ckomnbko
rpagycoB HarpeeTcsi NPOBOMOKa 3a 5 MUH, ecnu yaenbHasa TennoeMkocTb meaun pasHa 378 [x/(kr-K)? [3,2]

16. Kak npu nocnegoBaTtensHOM, Tak U NpU napannenbHOM cCoeAMHEHUN ABYX OANHAKOBbIX MCTOYHUKOB Ha
BHELUHEM COMpPOTMBIEHMM Bblgensanacb MowHocTb 80 BT. Kakas mowHocTb OyaeT BbIAENSATbCS Ha 3TOM
CONPOTUBMEHUN, ECMNN 3aMKHYTb Ha HErO NNLLIb OAVH U3 UCTOYHUKOB? [45]

17. CneuunanbHyl0 NPOBOSIOKY MCMOMb30BanM B Ka4eCTBE HarpeBaTeribHOro dMeMeHTa, MOoAKMiYas ee K
anekTpuyeckon cetu. [anee npoBoOnoky paspesanu nononam. [onyyYeHHble KyCKUM COeaMHWUNM napanfenbHo 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, MnocnenoBaTeflbHO
nogknyaT conpoTmerneHne R; = 50 OM. B kakoM 13 pe3ncTopoB BblAenuTca Hanbonbluee KONMYecTBO TEMMOoThI,
€CIN Ha KOHLbI cXeMbl nogaTtb HanpsbkeHne? [3]

Pa6oTa, MOLWHOCTb 3/1eKTPUYECKOro ToKa

1. Akkymynatop ¢ 3C 10 B n BHyTpeHHUM conpoTueneHmeM 1 Om 3aMKHYT Ha BHELLHEE COMPOTUBIIEHNE
n BblgenseT Ha Hem MowHocTb 9 BT. Onpegenvte HanbonbLUyo BO3MOXHYKO pa3HOCTb NOTEHLMANOB Ha KNnemmax
akkymynsitopa. [9]

2. Ha yyacTke nyTu anekTpoBo3 pa3BuBaeT cuny taru 25 kH. [iBuratenb anekTpoBo3a notpednsiet Tok 600
A 13 ceTu, Haxogsencsa nog HanpsbkeHnem 1 kB. Onpegennte CKOPOCTb ABWXEHUS, eCnin n3BecTHO, YTo K[ ero
asuratens 80 %. [19]

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

4. OnpegenuTe NOMHYIO MOLLHOCTb 3fieMeHTa Npy ConpoTMBneHun BHelwHen uenu 40 M, ecnu BHYTpeHHee
conpoTtusneHue 2 Om, a HanpsXkeHne Ha 3axnmax 6 B? [0,95]

5. MNpn nooyepeaHOM MOAKMIOYEHUM ABYX WCTOYMHWMKOB TOKa K COMPOTMBIIEHWIO B nepeoM criydae KIl14
paseH 40 %, Bo BTOpoM — 60 %. Ecnm nocnegoBaTenbHO COEOMHEHHbIE WMCTOYMHWMKM 3aMKHYTb Ha TO e
conpotusneHue, 1o KN ctaHet pasHbiM: [32]

6. JnekTponorpy3unk nogHumMaeT rpy3 maccor 500 kr Ha BbicoTy 2 M. [uratenb paboTtaeT oOT
aKKyMynsiTopHon 6atapeu ¢ HanpsbkeHnem 24 B npu cune Toka 41 A 1 KN4 80 %. OnpegennTtb CKOPOCTb Noabema
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 koadpduumeHT conpoTusneHus asmxeHuto 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 conpoTuereHne 2 Om? [18 BT]

10. K pesuctopam, R; = 100 Om 1 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 Kl nctouHuka Toka npu cune Toka 0,8 A, ecnn TOK KOPOTKOrO 3aMblKaHUSA UCTOYHMKA
coctaBnsieT 2 A? [40 %]

12. Akkymynatop ¢ 3C pasHon 2 B u BHyTpeHHUM conpoTuerieHnemM 1 OM 3aMKHYT MeJHOW NPOBOIIOKOW,
macca kotoporo 25,7 r. ConpoTuBneHue MNpOBOSIOKM MoAoOpaHo Tak, YTO BO BHELUHEW Lenu Bblaensercs
Hambonbllass MOLWHOCTb. Ha ckonbko rpagycoB HarpeeTcsl MpoBOMoka B TevyeHne 4 MWH, ecnv yaernbHas
TennoemkocTe Mmeau 390 [x/(kr-K), a notepsamu Tenna MoxHo npeHebpeyub? [24]

13. Uctounuk ¢ 3AC 12 B n BHyTpeHHUM conpoTusneHnem 0,8 Om nuTaeT uenb, COCTOSLLYI0 U3 ABYX
napannenbHo COEAMHEHHbIX COMPOTWMBIIEHWWA, OAHO W3 KOoTOopbix paBHo 4 Om. Onpegenute BTOpOE
COnpoTUBMEHUe, ecnu Yepes Hero nget Tok 0,6 A. [16]

14. DNekTpUYEecKMn YarHUK nmeeT ase oOMoTkW. [pu BKNIOYEHNN OOHOW U3 HUX BOAA B YalHWKe 3akunaet
3a 900 c. Mpw BkntoYeHM apyron obmMoTKM Boda 3akunaet vepe3 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 BKIOYAOT B CeTb C HanpsbhkeHnem 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 Ha4oO COEAMHUTL NocnefoBaTernbHO, YTOOLI NUTaThL Nlamny, paccyYMTaHHY Ha HanpshxeHne 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. MNpu 3ambikaHuM Ha conpotmereHun 50 Om Bartapes anemeHToB AaeT Tok 1 A. Tok KOpPOTKOro
3aMblkaHust paBeH 6 A. Kakyto HanborbLUyo MOMNEe3HY MOLLHOCTb MOXeT AaTb 6aTapea? [9]

Bnok 7

MarHuTHoe none

1. [1Ba anekTpoHa ABWXYTCS B OAHOPOAHOM MarHUTHOM Mofie B NIIOCKOCTU, NepPneHANKYNAPHOW NUHUSAM
WHAOYKLMU MarHMTHOIO MOfs, MO OKPYXXHOCTSIM paauycoB R; m R,. Onpegenute OTHOLWIEHUE UX KMHETUYECKNX

. RZ/R?
3Heprmm. [ 1 2]

2. MegHoe konbuo AnameTpoMm 1 M HaxoauUTCHA B NEepneHaMKYNapHOM K MIOCKOCTU KOMbLA MarHMTHOM
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 ¢ pasmaxom KpbilibeB 15 M U MOLWHOCTbIO ABUraTenemn 10" BT netut rOPU30HTanbHO C
NMOCTOSIHHOWN CKOPOCTbI0. Mexay KoHuamu kpbinbeB HaBoantca OAC pasHas 0,3 B. BepTukanbHas coctaBnstoLas
MarHUTHOro nonsa 3emnu paeHa 10 Tn. Onpepenute cuny Taru gsuratenen camoneta. [50 kH]

4. MpoBogHuk anuHon 10 cMm 1 maccon 2 r NoABeLleH Ha ABYX OAWHAKOBbLIX NPOBOASLUUX TOK NPOBOAAX
Tak, 4YTO pacrnonaraeTcs B TOPU3OHTanbHOW MNMOCKOCTU. Ha Kakon yron OTKMOHMUTCA MPOBOAHWK, €CNn 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
KOHLbl NOACOEAMHUITM K UCTOYHUKY ToKa. [MpOBOAHUK MOMECTUNU B BEPTMKANbHOE MarHUTHOE nofne ¢ UHAYKUMen
0,5 Tn Tak, YTO NMIOCKOCTb TPEeYroribHWKa pacrnonoXxeHa ropusoHTanbHo. Kakas cuna gencTByeT Ha NpoBod, ecnu
Yyepes Hero npotekaeT Tok 2 A? [0]

6. Kakon gomkHa 6bITe BENUYMHA MarHMTHOM MHAYKUUK, YTOObI Teno maccon 1 mr, nmetowwime 3apsag 1 HKn,
OBWranocb NpsMOMIMHENHO U PaBHOMEPHO CO CKOPOCTbI0 1 KM/C B HanpaBneHun, NepneHankKynsapHOM K BEKTOpPY
HanpsXXeHHOCTK anekTpuyeckoro nons ¢ E = 10 kB/m. [20]

7. B marHutHom none ¢ uHgykumen 0,02 Tn gBmMxeTCs No Ayre OKpy>XHOCTU paguycom 20 CM NPOTOH.
lMocne BbINeTa M3 MarHUTHOrO MOMsi MPOTOH MOMHOCTBIO TOPMO3WTCS anekTpudyecknum nonem. Onpenenvrb
TOPMO3SLLYIO Pa3HOCTb NOTEHLMANOB. [766]

8. Katawmiics no ropusoHTanbHOM gopore MeTannuyeckuin obpydy paguycom 50 cm nagaeTt Ha 3emnio.
Kakon 3apsg mpomget no obpydy, ecnu COnmpoTMBIEHWE eauHuubl AnvHbl obpyda 1 Om/m, a BepTukanbHas
COCTaBnAoLLas MHAYKLMN MarHMTHOro nons 3emnu 5.10° Tn? [10'8]

9. DneKkTpoH BneTaeT B OAHOPOAHOE MarHWTHOE Mone C UHAOYKLUUWEWN 102 Tn nog yrnom 60° K nMHUAM
NHOYKLUUN 1 OBWXKETCS MO BUHTOBOW NUHWUK C WaroM 2 cm. Onpegenutb MMMYSbC 31eKTPOHA. [10'23]

10. B ogHopoaHOM MarHUTHOM none ¢ nHaykumen 0,1 Tn pacnonoxeH BUTOK, nnowiaas kotoporo 0,1 M2, a
conpoTtuBneHue 2 OmM, TakuM ob6pasoM, YTO ero NIIOCKOCTb NEePNeHAUKYNspHA NMUHUAM UHOYKUUW. BUTOK 3aMKHYT
Ha ranbBaHoMeTp. MoNHbIN 3apad, NpoTeKalLWmMn Yepes rarbBaHOMETP, NpU 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 NpoMgeT 4YacTuua 3a Bpems, 3a KoTopoe
BEKTOp €e CKOpOCTY nosepHeTcst Ha yron 180°? MarHutHoe nore nepreHanKynsapHO BEKTOPY CKOPOCTU YacTuLbl.
[3,6 m]

12. OnekTpoH BreTaeT co ckopocTbio 10° m/c noa yrnom 60° K napannenbHO  HanpaBneHHbIM
3NEKTPUYECKOMY M MarHMTHOMY nonsiMm. CKonbko 0BOPOTOB cAenaeT SNEKTPOH 4O MOMEHTa Havana OBWKEHus! B
HanpasneHun, obpatHom nonam, ecnm 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
nepneHauKkynapHa nuHusaM marHutHoro nond. Onpegenute nepuog obpaLleHnst aNeKTpoHa. [6-10'6]

14. MNpOTOH ABWMXETCHA B OAHOPOAHOM MarHMTHOM Mofne ¢ nHAaykumen 2 Tn no BUHTOBOMW JIMHUKN pagnycom
10 cM. KnHeTuyeckas aHeprnst NpoToHa paBHa 5,76-10™ [x. HalTu Wwar BUHTOBO NUHUN. [0,6]

15. Yactuua maccoit 1,02-10°° kr un 3apsaaom 3,2:10™ Kn BretaeT B OAHOPOAHOE MarHuTHoe none ¢
nHOYyKUnen 2.10° Tn nepneHauKynApHO CUMOBbIM JNIMHUAM CO CKOPOCTbIO 5.10* wm/c. Onpegenute M3MeHeHue
umnynbca Yactuubl 3a spemsa 0,05 c. [10"20 Kr-m/c]

16. Yactnua, nverowan 3apsa 1,6~10"19 Kn, BnetaeT B o4HOPOAHOE MarHMTHOE none ¢ UHAyKuunemn 102 Tn
nog yrnom 60° K NUHMAM WMHAYKUMKM M OBWKETCS MO BUHTOBOM NMUHUM C warom 2 cMm. Onpegenute MMnynbe
YacTuubl. [10'23 Kr-m/c]

17. Mo AByM BepTMKanbHbIM LUMHAM CKOMb3UT BHMU3 NpoBoAHMK maccor 0,5 r n anuHon 50 cm. KoHupbl
WKWHblI 3aMKHYTbl Ha conpotmBneHme 0,5 Om. LUuHBbI HaxogATcsas B OOHOPOAHOM MarHMTHOM norne, MHAYKLMS
kotoporo pasHa 0,1 Tn wun HanpaBneHa nepneHaAUKYNApHO nnockoctn wWwuH. Onpegennte CKOPOCTb
yCTaHOBMBLLErocs nageHnst NnpoBoaHuKa. [1 m/c]



18. MNpoToH BneTaeT B o6nactb OAHOPOAHOrO NONEPEYHOro MarHUTHOrO NOns ¢ UHAYKUMEN 1,67-107 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]

OnekTpomarHMTHble KonebaHusi. llepeMeHHbIN TOK. ANeKTPOMarHUTHbIe BOJHbI

1. KonebaTenbHbIN KOHTYP COCTOWUT M3 KOHOEHCAaTopa, 3aMKHYTOrO Ha KaTyLlKy uHayktusHocTu. Yepes 0,1
MKC nocne Hadana konebaHwn 3SHeprus MarHUTHOrO MoNns B KaTyLIKe WHAYKTUBHOCTU paBHA 3JHeprum
3NEeKTPOCTaTMYECKOro Nons KoHAeHcaTopa. Ha kakyto AnvHY BOMHbI pe30HMPYET KOHTYpP? [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 €MKOCTbio 1 MK®P HacTpoeH Ha HEeKOTOpYK AMWHY BOJHBbI.
Korga napannensHO KOHAEHCATOPYy MOAKMIOYUIN BTOPOW KOHAEHCATOP, Pe30HaHCHas AfvHa BOJSHbI YBENMYMNach
B 4 pasa. KakoBa eMKocTb BTOpOro koHgeHcaTtopa? [15 Mkd]

4. C kakonm 4acTtoToh HeobxoauMmo Bpawiatb pamky nnowagbto 300 cM?, nvewowen 200 BUTKOB B
MarHUTHOM none ¢ nHaykumnen 0,141 Tn, 4ToObl MUTaATb NAMMNOYKY pacCUMTaHHY Ha HanpshkeHne 220 B? [58]

5. Korpa B konebatenbHoM KoHType Obin koHaeHcaTtop C;, cobcTBeHHble konebaHnus npoucxogounu ¢
yactoTtoun 30 kl'y, a koraa koHgeHcaTop C; 3ameHunn Ha C,, TO YacToTa cO6CTBEHHbIX konebaHun ctana pasHa 40
ku. Onpepennte YyacToTy konebaHun, ecnu B KOHTYpe ByayT ABa NocnegoBaTenbHO COeAMHEHHbIX KOHAeHcaTopa
C1n C,. [50 kly]

6. OnpegenuTb 3HEpPru0 coneHomaa, ecnu npu cune Toka B 5 A, B HEM BO3HWKAET MarHUTHbIA MOTOK
pasHbin 0,5 B6. [1,25]

7. Ha ckonbKo M3MEHWUNCHA MarHUTHbIA MOTOK, MPOHU3bIBAKOLINIA KaXObl BUTOK KaTyLIKN MHOYKTUBHOCTBLIO
1,25 TH B pesynbTaTte paBHOMEPHOrO M3MEHEHUSA TOKa, MpoTeKkarolwero yepes katywky ¢ 4 A go 20 A, ecnin
kaTywka cogepxut 100 BuTtkoB? [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 Hyns 3a 3 c. Kakon 3apsa
NpoTeYeT Mo KOHTYPY 3a nepByto cekyHay? [0,25]

9. Katywka nHgyktueHoct ¢ 0,3 H, HamoTaHHas TOMCTbIM NPOBOAOM, COEAMHEHHas napannernbHO C
pesuctopom conpoTtuenerHmem 150 Om, nogkntoyeHa kK ucTouHnky Toka ¢ OC 4 B 1 BHYTPEHHUM COMPOTUBIIEHNEM
2 Om. Kakon 3apsag npongeT Yyepes pesvcTop npu OTKNIOYEHUM UCTOYHMKA Toka? [4 MKn]

10. KonebaTenbHbln KOHTYP NPUEMHUKA COCTOUT M3 CriiogsaHoro (¢ = 7) KoHOeHcaTopa, nnowans nnacTyH
koToporo 800 cM® C paccTOSHWEM Mexay HUMW 1 MM, M KaTyLKU WHOYKTMBHOCTW. Ha Kakyl AfMHY BOIHbI
PE30HMPYET KOHTYP, €CNN MakCMMarnbHOe 3Ha4YeHne HanpshkeHns Ha nnacTuHax koHgeHcaTtopa B 100 pa3s GonbLue
MaKCUManbHOro 3Ha4YeHWs Curbl Toka B KaTyLwke? [933 m]

11. TepBbli kOnebaTenbHbIN KOHTYP COCTOUT M3 WHAYKTMBHOCTU L M Tpex OOVHAKOBLIX MapannenbHO
COEOUHEHHBIX Mexay cobon koHAeHcaTopoB emkocTblo C. BTopow konebaTenbHbli KOHTYpP COCTOWUT U3
WHOYKTUBHOCTM L UM Tpex oOMHaKOBbIX MocnefoBaTerlbHO COEAUHEHHbIX Mexay COoDOOM KOHOEeHCaTopoB
anekTpoeMkocTblo C. Bo ckonbko pas otnuyaeTcst nepuog konebaHui BoO BTOPOM KOHTYpe OT nepuoga konebaHun
B NepBOM KOHTYype? [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. Ecnu yacTtota yBennuutca B 1,1 pasa, 10

A=P,IP
BblAenstowasacs B Lienu MOLHOCTb U3BMEHUTCS B pas. Onpegenute A. [0,8]

13. OnekTpnyeckasa uUenb, COCToAWAasa U3 nocnenoBaTenbHO COEAMHEHHbIX aKTUBHOIO COMpOTUBNEHMs R,
WHOYKTUBHOCTM L 1 KOHAEHCcATOopa C 3NeKTPoeMKoCTbio C, NOOKMIYEHa K CETU MEPEMEHHOro TOKa C aMnnuMTyaomn
OOC pasHon 220 B wu vactotom 50 [u. Bbibepute napameTpbl uenu, obecneuymBarolimMe MakCMMarbHYH
BblgenstoLyocs MowHocTb. [R =2 Om, L =0,1TH, C = 0,1 mP]

14. Kakor gormkHa ObiTb BEMMYMHA MarHUTHOW WHAYKUMKW, YTOObI Teno maccow 1 wmr, umerowme 3apag 1
HKn, gBuranocb MNpsMOMMHENHO W PaBHOMEPHO CO CKOPOCTbK 1 KM/C B HanpaBneHwn, nepneHanKynsapHoMm K
BEKTOPY HaMNpshKeHHOCTK anekTpuyeckoro nong ¢ E = 10 kB/m. [20]

15. B marHutHOM none ¢ uHaykumen 0,02 Tn aBmxeTcs NO gyre OKpyXHocTn paguvycom 20 CM NPOTOH.
lMocne BbINeTa M3 MarHWUTHOrO MOMsi NPOTOH MOMHOCTBIO TOPMO3UTCH anekTpudeckum nonem. Onpegenutb
TOPMO3SLLYH0 Pa3HOCTb NOTEHUManos. [766]

16. Katswuinca no ropusoHTanbHOM gopore metannuyeckuin obpyd paguycom 50 cm nagaet Ha 3emnto.
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 BreTaeT B OOHOPOOHOE MarHWTHOE Mofe C MHAOYKUMEN 102 Tn noa yrnom 60° K nuHMSM
WMHOYKUUKN 1 OBMXXETCH MO BUHTOBOW NUHUM C WwaroM 2 cm. Onpegenutb MMMYSbC 3IEKTPOHA. [10'23]

18. Ha rnagkmx ropusoHTarnbHbIX MapannenbHbIX penbcax, paccTosHue Mexay Kotopbimu 1,5 M,
HaxoOuTCA MPOBOASALUNA CTepXeHb maccon 50 r. PenbCbl CO€AMHEHbl C KOHAEHCATOpoM emkocTbio 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, CoOBEpLUAaeT 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 nodBelleHO K Lenoyke U3 ABYX NOCMeAoBaTeNbHO COEAMHEHHBbIX 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 masitHuka. [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,
konebaHui Tena BbIBEAEHHOIO U3 NONOXeHNsi 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 nepuoa konebaHun 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 YactoTy konebaHuim YacTtuy, B cpege. [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 ¢ AnuHoi HUTK 0,8 M cocTaensieT 6°. OnpeaenuTe 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. MaremaTnyeckun MasiTHUK, OTBEAEHHbI Ha HaTAHYTOM HWUTM Ha yron o OT BepTUKanu, nNpoxoguT

MONOXEHNe PaBHOBECKS CO CKOPOCTLIO V. Onpeaenute nepuog konedaHuin. [TEV/ gsin(a./ 2)]

12. CepeguHa HUTU MaTeMaTUYECKOro MadTHUKa HaTankuBaeTCsa Ha rBO34b KaXabl pas, korga MasiTHUK
NpoOXoauT NOMOXEHNe paBHOBECUKSA CnpaBa HaneBo. HavTu onuHy HUTK, ecnun nepuog konebaHuin Takoro MasiTHYKa
paseH 2,42 c. [2]

13. Ha ropusoHTanbHOM npyxmHe ykpenneHo teno maccon 10 kr, nexatlee Ha abConoTHO rMagkoMm CTore.
B aT10 Teno nonagaet u 3actpeBaeT nynsa maccon 10 r, neTawas co ckopocTbio 500 M/c, HanpaBnNeHHOW BAONb OCK
MPYXWHbl. TENOo C 3acTpsBLUEN B HEW Nynew HaunmHaeT cosepliatb konebaHma ¢ amnnutygon 10 cm. Yemy pasHa
yrnoBasi 4actoTa aTux konebanun? [5 pag/c]

14. Yepes pydert nepebpolwieHa onuHHasa y3kas gocka. Korga newexof CTOUMT Ha HEW HEMOABWXHO, OHA
npornbaetcsa Ha 10 cM. Korga ke oH ngeTt no Hel co CKopocTbio 3,6 KM/Y, TO JocKa HaYMHaeT packadmMBaTbCs Tak,
4YTO OH nNagaeT B Boay. KakoBa anuHa wara newexoaa? [0,6]

15. B HenogBwxHOM NudpTe BUCUT MasTHUK, nepuof konebaHun kotoporo paBeH 1 ¢. C KakuMm yCKOpeHNeM
apwxeTtcsa nudT, ecny nepuog konebaHuini 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 , npnyem k = 1 MH/M®. Ha Takyl NPY>KUHKY noaseLleH rpy3uk maccom 1 kr. Onpegenuvre
nepuog manbix konedaHun rpy3a oTHOCUTENbHO NonoxeHus pasHoBecus. [0,17 c]
17. NimeeTcst MpyXMHKa C aHOMAaIbHOWM XECTKOCTbi, Tak YTO cMeljawowasa cuna F nponopumoHanbHa

KBagpaTy CMeLleHus X: F =_kX2, npuuem k = 1 kH/m>. Ha Takylo MPYXWUHKY NoABeELUEH rpy3uk maccom 1 Kr.
OnpegenuTe nepuoa Manbix KonebaHui rpy3a OTHOCUTENBHO NOMNOXeHNst paBHoBecus. [0,44 c]

18. Ipysuk coBepliaeT cBobogHble konebaHus Ha npyxuvHe C nepuogom T. Yemy paseH nepuop
konebaHui rpy3a Ha 4 Takux e napannernbHO COeANHEHHbIX NpyXuHax? [T/2]

bnok 8.9

FeomeTpuyeckasa ontuka. BonHoBas ontuka. KBaHTtoBasi chusunka

1. Ha gHe npyga rmy6uHon 0,4 M nexut HebonbLIoN kaMeHb. MarnbymMk XOo4eT nonacTb B HEro TOHKUM
cTepxHeM. MpuLenueasch, ManbyvK OEpPXUT CTEpXeHb Haa BoAoW nof yrnom 45°. MokasaTtenb NpernoMieHus
Boabl 1,3. Ha Kakom pacCTOSsHUKM OT KaMHS1 CTEpPXKEHb BOTKHETCA B AHO? [0,14]

2. PacctosiHme OT nUH3bI 0O M300pakeHuss Oornblue pacCTosHWA OT NpeameTbl A0 NuH3bl Ha 0,5 M.
YBenunyeHue nuH3abl paBHo 3. Toraa pacctosiHue oT npegmMmeTta Ao NnH3bl coctaenseT: [0,25]

3. CaeTtsllasacsa Touka HaxoAMTCA Ha pacctosHuM 12 cM OT NMHMM nepecedeHust MNOCKUX 3epkan,
pacronoxeHHblx nog yrnom 30° opyr K Apyry. Ha Kakom paccTosiHUM HaxodsTca Apyr OT Apyra ABa NepBbiX
n3o06paxeHns CBeTALWENC TOYKN B 3TUX 3epkanax? [12 cm]

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

5. KakoBa onTuyeckas cuna nvH3bl, €cnv Ansi NoNnyvYeHus Mn3o0paxkeHust npeametra B HaTyparibHYH
BENMYMHY NpeaMeT JOIPKeH ObiTb NnoMeLleH 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 M YBENMYEHHBIM B ABa pas3a? [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 OKPY)XHOCTWU NEXUT Ha rMaBHON ONTUYECKOW OCu NnH3bI. C
KaKoW CKOpPOCTLIO ABMKeTcs n3obpaxerHne? [0,4 m/c]

8. KakoBa rnybuHa GaccenHa, ecnu npu onpeaeneHuuM «Ha rnas» no BepTMKaNbHOMY HanpaBreHuHo
rnybuHa ero KaxeTcsi paBHOM 2 M, a NokasaTernb npenomneHns soasl 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 n3obpaxeHne. HanTn pokycHoe paccTosiHue nnH3bI. [23,8 cMm]

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 oT nepeagHero ¢okyca cobuparolen NMH3bl, a 3KpaH, Ha
KOTOPOM nornyyaeTcs YeTkoe n3obpaxeHue npegmeTa, pacnornoXeH 3a 3agHUM POKyCOM MMH3bl Ha paccTosdHum 40
CM OT Hero. KakoBo yBenuyeHue nuH3bl? [2]

12. TnockocTb cobupatowen nuH3bl ¢ pokycHbiM pacctosHuem 10 cM pacnonaraeTcsa napannensHo
NMOBEPXHOCTM CTONa Ha paccTtosHum 5 cM oT Hero. [o cTony nepemelyaeTca 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 MepeceKkalTCsa Ha rMaBHOW OMTUYEecKoW ocu, Ha pacctosHum 0,7 M. Ha CKONbkO CMEeCTUTCH TOuka
nepeceveHus nyden, ecnu yopatb nuH3y? [0,49 M]

14. HebonbloMy LIapUKy, KOTOPbIA HAXoOUTCA Ha NMOBEPXHOCTM rOPU3OHTasNbHO PAaCMONOXEHHOW TOHKOW
cobupatowen nuH3bl ¢ ontuyeckon cunon 0,5 gnTp, coobWMNM BepTMKanbHY HadanbHy 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 npeameTt 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 Ansi KOTopow paBHa 4,7 3B, oceelleHa msnyvyeHmem 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 NWH3bl, COCTOSAWEN M3 ABYX NpwbkaTbiX APYr K Apyry
TOHKMX NTMH3 C POKYCHbIMM paccTosHusaMu F; = 40 cm u F, = =20 cm? [-40 cm]

18. Ecnun noovepenHo ocBelaTb NOBEPXHOCTL MeTanna nany4yeHmem ¢ gnmHamm BosiH 350 HM 1 540 Hm,
TO MakcMMarbHble CKOPOCTW (DOTOSMEKTPOHOB OTNMYAlOTCS B ABa pas3a. JTO O3HayaeT, 4YTo paboTa BbixoAa
3MEeKTpOoHa 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 ckombkO pa3 macca Mokosi anekTpoHa 6Gonblie maccbl POTOHa KpPacHOro cBeTa, MMELero B
BaKyyme OJIMHY BOJHbI 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 wmowHocTbio 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 npuvobpeTaloT BbipBaHHbIE U3 Kanus 3MEKTPOHbI Npu 0bnyvyeHun ero uoneToBbIM
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 doToHa. [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 AnuHoW BofHbl 500 HM (hOTOSMEKTPOHBI 3a4epXKMBaoTCS
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 dotoHa B 1,1 pasa BedeT K yBenMyeHuto
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 pesynestaTte NpPoxXoxaeHus yckopsowiero Hanpsbkermsa 10 kB. [12 nm]



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

30. OrekTpoH B aToMe BOAOPOAA ABWXETCS 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 gHewn pacnanocbk 80 % atomoB kobanbTa. Onpegennte OTHOLLEHUE
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 4acoB pacnanocb 75 % aTtomMoB CTPOHUMS. HanTun OTHOWEHMe KonmyecTBa aTOMOB
CTPOHUMA-91 K KONNYeCTBY aTOMOB CTPOHUMA-92. [0,27]

33. B cmecu m30TOMOB, COCTOALLEN W3 OAMHAKOBOrO KOMM4ecTBa aTOMOB pPyTeHuA-97 ¢ nepuopom
nonypacnaga 2,4 gHsa n pytennsi-103 ¢ nepnogom nonypacnaga 40 gHewn, 87,5 % atomoB pyTeHus pacnanochk 3a
Bpemsi paBHoe t;, a 75 % aToMOB pyTeHUsi pacnanock 3a BpeMsi paBHoe t,. Yemy paBHo 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 ANUHY BomnHbI 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 NOBEPXHOCTN 3MEKTPOHBLI BYAYT NOMHOCTLIO 3aA4epPXKMBAThCS NOTEHLMANom
B 3 B? [107° L]

OnucaHue TexXHONOrnMm NpoBeaeHus

MHavemnayanbHoe 3ajaHue BbiaaeTcsi No 6rokam, Homep BapuvaHTa 3afjaHus coBnagaeT
C HOMEpoOM 3adayuMm W MopsiAKOBbIM HOMEPOM CTydeHTa B CNUCKe Y4ebHoW  rpynnbi.
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 MpaBUNbHbIA YUCIIOBOW pe3ynbTaTt, U BCe Liaru
BbINOSTHEHMS 3ajaHNS COMPOBOXAEHBI HEOBXOANMbBIMU NMOSICHEHUSAMU;

- 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.
®dunsmka n My3sblka.
JIloM1HecLeHUMS 1 3NeKTPOSTIOMUHECLIEHLNS.
. NMonapusauna ceeTa.
. OnTnyeckne sBNeHus B NpmMpoae.
. KBapkoBas mogenb CTpOEeHMst aneMeHTapHbIX YacTuL.
. DNEKTPUYECKNIA TOK B Pa3fIMYHbIX cpedax
. MarHuTHbIEe cBOICTBA BellecTBa
. Pagnocesasb. OCHOBHbIE MPUHLUMILI.
. MarHuTHbIE cBONCTBa BeLLEecTBa.
. [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
pecdbepaTa/goknaga 3asiBNEHHOM TeMe unn (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/goknaga, KOMNbOTEPHAA Npe3eHTaunsi, NOAroToBMEHHAs ANSA BbICTYNNEHNA, COOTBETCTBYET
He BCeM NpeabsBnsieMbIM K Hel TpeboBaHMSAIM UM OHa BOBCE OTCYTCTBYET.

OueHKa «HeyAOBNEeTBOPUTENbLHO» CTaBUTCH, ecnn pedepaT/goknag He MOArOTOBIIEH,;
Aoknaa/pedepat NoaroToBreH, HO MOMHOCTLIO HE COOTBETCTBYET 3as8B/IEHHON TEME.

20.2 NMpomexyToyHaa aTrectaums

MpomexyToyHas aTTectaumMss Mo AWUCUMMIIMHE OCYLUECTBNSeTCA C MOMOLLbIO  CriedytoLmx
OLIEHOYHbIX CPEeaCTB:
MepeyeHb BONPOCOB K 3K3aMeHy
1. OTHOCUTENBHOCTb ABWKEHUA. 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.
. OcHOBHbIe NpeacTaBneHns MOSEKyNAPHO-KMHETUYECKON Teopumn ra3oB. [laBneHune rasos.

10. Temnepatypa u ee nsamepenue. AbconoTHaa TemnepaTtypa.

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

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

13. BHYTpeHHsIs aHeprus, n ee U3MeHeHue npu B3aMMOAENCTBUN TEPMOANHAMUYECKUX CUCTEM.
Pa6GoTa 1 TennoTa kak dopMbl 0OMeHa aHeprmen Mexay cuctemamu.

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

15. BTopoe Havano tepmogmHamunkn. ObpaTtumble U HeoBpaTMMble MNPOLIECCHI.

16. TennoBble MmalwuHbl. MaeanbHbin umkn KapHo.

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

18. PaboTta cun anektpoctatuyeckoro nons. NMoreHuman.

19. OnucaHue anekTpoCcTaTUYECKOro Nofs C NOMOLLbI0 MOTEeHUMana 1 BeKTopa Hanps»KeHHOCTU
nons. SKBUMNOTEHLMANbHbIE NOBEPXHOCTM U CUITOBbLIE JIUHUN.

20. JnekTpocTaTU4eckoe nosne npuv Hann4Mm NPOBOLHMKOB.

21. 3OnekTpocTaTtuyecKkoe none npu HanuyMm AnaneKkTpuKkos

22. ONEeKTPOEMKOCTb.

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

24. CTOpPOHHME CUMbl. ANEeKTpPoaBMXYLLas cuna. VICTOYHUKM Toka.

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

26. Cwuna JlopeHua. MHQyKumMst MarHUTHOIO Monsi.

27. BsaumopgencTteue TokoB. Cuna Amnepa.

28. OnbiTbl ®apages. MarHUTHbIV MOTOK.

29. 3aKoH anekTpomarHUTHOM nHaykumm dapaged n npasuno JleHua. CamonHaykums.

30. CKOpOCTb M YCKOpPEHME Npu rapMOHNYECKOM KonebaHuu.



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

32. [MapameTpbl aNEKTPUYECKMX KonebaHuni.

33. CobcTBeHHaa 4actota konebaHun. KumHeTmyeckasi, moTeHumanbHasi U MofnHasd 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. BpeMeHHad ”n NpOCTpPaHCTBEHHAA KorepeHTHOoCTb. MeToabl NOMyYeHUs1 KOrepeHTHbIX
NCTOYHMKOB cBeTa: onbIT FOHra.

39. NHTepdepeHuns B TOHKNX MIEHKaXx.

40. Ondbpakumsa ceeta. AndpakumoHHas pelleTka 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), yTBepaé€HHbIM 3aBefylowMm Kadegpon B COOTBETCTBMM C  JIOKasrbHbIMMU
HOpPMaTMBHbLIMK akTamu yHuBepcuteTa n Punmnana. MNepeveHb BOMPOCOB K 9Kk3aMeHy NpeaocTaBnsieTcs
CTyO€eHTaM B Havarne M3y4yeHust UCUUNIUHGI.

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

Kputepun oueHMBaHNs: kKoOMNeTEHLNI

CmydeHm  c80600HO  oOpueHmupyemcss 8  meopemuyecKom
Mamepuare; ymeem U3J/1I0XKUMb U KOPPEKMHO OUEHUMb Pa3s/iuyvyHble
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
dessmenbHOCMU.
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 uesiom umeem npeacmaeneHue 06 OCHOBHbIX

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

. ypOB€EHb bHO
20MoBHOCMb MPUMEHSIMb MeopemuyecKue 3HaHUsl 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.

Mo peweHuto npenogaBatena CTtyaeHTaM MOryT AaBaTbCA OOMNOJNIHUTENbHbIE 3a4eTHble 3adaHud, a
TaKkke npoBoaANTbLCA TeECTUPOBaAHUE.



MonHocTblo ©a3a TecTOBbIX 3agaHun Ons NpOoBEPKUM CAHOPMUMPOBAHHOCTM KOMMETEHUMK, a Takke
KpuTepun oueHkn npenctasnenol B [MpunoxenHnn 10 «PoOHA OLEHOYHBLIX CPeacTB» K OMNUCaHuIo
OCHOBHOW obpasoBaternbHou nporpammbl 44.03.05 MNMegarormyeckoe obpasoBaHme (C ABYMA Npohunamm
nogrotoeku), npocdounm Matematmka. MHdopmaTtmka n MHOOPMALMOHHBIE TEXHONOrMM B 06pa3oBaHmu,
pa3smeLleHHOM Ha canTe b® BI'Y https://bsk.vsu.ru/sveden/education.

anMeprle TecToBble 3a4aHuA

3aBMCMMOCTb  KOOpAMHATHI Tera OT BPEMEHM OnuChiBaeTCs ypaBHeHnem x=12t-t°. B kakoit MOMeHT
BPEMEHU MPOEKLMSA CKOPOCTU Ha ocb OX paBHa Hymno?

1.2c¢c

2.3c

3.4c

4.6¢

OteeT: 1 (1 6ann)

KomeTa Haxogunacb Ha pacctosiium 100 mnH kM oT ConHua. MNpu yganeHnn komeTtbl oT ConHua Ha
pacctosaHne 200 MITH KM cuna NpUTSKEeHUs, OeNCTBYOLWasi Ha KOMETY...

1. He nsmeHunacb

2. yMeHbLluMnach B 4 pasa

3. ymeHbLUMnack B 8 pas

4. ymeHblUMnach B 2 pasa

OteeT: 2 (1 6ann)

B umkne KapHo abcontoTHyto TemnepaTtypy HarpeBaTensa u XxonoaunbHuKa ysenunuunu sasoe. Npn atom
K TennoBoi MmallunHbI

1. yMeHbLUMNCA B 2 pasa

2. yMeHbLlunnc4a B 4 pasa

3. yBenuuurncs B 2 pasa

4. He n3meHuncs

OrtBeT: 4 (1 6ann)

YcTaHoBUTE COOTBETCTBME MeXay (Pn3NYecKMMn Benn4MHaMmn u eguHuLaMmmn nx U3MepeHns B cucteme
cwu.

1. YacTtoTa

2. JneKTpuyeckuin 3apsag

3. Macca

4. ONeKTpOeEMKOCTb

5. [JaeneHune

A. Ty

B. kr

B. Kn

r.o

. Ma

OtBeT: 1-A, 2-B,3-6,4-T,5-[ (1 6ann)

[aHbl crneagyowmne 3aBUCUMOCTU BENUYNH:

A) 3aBUCUMOCTb Nepuoda Manbix cBob6OAHbIX KonebaHu MaTemMaTuyeckoro MasiTHuka OT OSIMHbI HUTK
MasiTHMKa

B) 3aBMCcMMOCTL KonNuyecTBa TENOThI, BbIAENSOLWErocs Npu KoHAeHcaumm napa, OT ero Macchbl

B) 3aBMCMMOCTb CUIbl TOKa Yepes y4yacTokK Lenu, cogepxallmim pesnctop, OT CONpOTUBNEHUS pe3ncTopa
NpyY NOCTOAHHOM HanpPs>KeHUU Ha KOHLAaxX yyacTka

YcTaHoBMUTE COOTBETCTBME MEXZY 3TUMKM 3aBUCUMOCTSMU WM BuMAaMu rpadukoB, 06O03HAYEHHbIX
undppamn 1-5. [inga kaxagon 3asucumoctn A—B nogbepute cooTBETCTBYOWMIN BUA rpadmka u 3anvwnte
B Tabnuuy BbibpaHHble Lndpbl No4 cooTBeTCTBYOW MMM BykBamu. Lindpbl B 0TBETE MOryT NOBTOPATHCS.


https://bsk.vsu.ru/sveden/education

_____

(1) (2) (3)
OtBet: A—1,6-3,B -5 (2 6anna)

[aHbl criegyloLlne 3aBUCUMOCTU BENUYUH:

A) 3aBMCMMOCTb MOAYISI MMMYJSIbCa PaBHOMEPHO ABMXKYLLErocs Terna oT BPEMEHM

B) 3aBMcMMOCTb AaBnennst ngeanbHOro rasa ot ero o6bEma npu N3oTepmMmy4ecKoM npouecce
B) 3aBMCUMOCTb 3Heprnmn ooToHa OT ero 4YacToThl

OI
&) 3) 4) )

YCTaHOBWTE COOTBETCTBME MEXAYy I3TUMKM 3aBUCUMOCTAMM WU BuAaMU rpaduKkoB, 0OO3HAYEHHbIX
umdppamm 1-5. [ina kaxgon 3aeucumoctn A—B nogbepute cooTBeTCcTBYHOWMIA BUA rpaduka n sanuwimre
B Tabnuuy BeiOpaHHble undpbl No4 COOTBETCTBYHOLWMMN ByKBaMU.

Oteet: A-3, b-2, B-5 (2 6anna)




