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Mporpammy aoucumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) bawnpos .M. Kadpenpa
obwein pnsmkmn OtoenenHve domamku , 1Farid.Bashirov@kpfu.ru ; BoueHT, K.H. (aoueHT) 3axapos
t0.A. Kagpenpa obuwein domamku OtaenerHve domamnku , Yuri.Zakharov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocBoeHMSs ONCUMNAUHBI (MOOYNs) don3nka SBNSETCSA TeopeTUieckoe 1 NpakTnyeckoe
OBNafeHne 0CHOBaMu OU3NYECKON MeXaHMKK, ON3nKN konebaHnii n BOMH, MONEKYNSIPHO OU3NKIN 1
TepPMOANHAMUNKW, 3NEeKTPMUYeCcTBa N MarHetmama, ousn4eckorm onTUKN, aTOMHON U 90epHON PU3NKK
Ha OCHOBE KNacCUY4eCKMX N KBAHTOBbIX NPeacTaBNeHUn O CTPOEHUN MaTepumn.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas gucuunanHa BkntodeHa B pasgen " 51.6.7 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 21.03.01 HedoterazoBoe Oeno n 0THOCKMTCS K 6a30BoiA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Bnok no yuebHomy nnaHy b2. b.3.

Kypc donankm nornyecky yBsisaaH co BCEMM AUCLMNANHAMU YKa3aHHOrO Uyka. YCrnewHoe yCBoeH e
LNAHHOro Kypca TpebyeT 3HaHWi oM3NKM U MaTeMaTVKN B paMKax NporpaMmbl CpeLHel WKonbl, a
TakXe 3/IEMEHTOB BbICLLE MAaTEMATMKN, N3y4aeMbIX B yHUBepcuTeTe. Teopetuyeckas
cocTasnsolas kypca oononHseTcs nabopaTopHbIM ON3NYECKMM NPaKTUKyMOM. Bee a1o
coyeTaeTcs C APYruMmn NpakTUkyMamu, HanpuMep, no reonorum, XUMnmM, MHAPopMaTuke u ap., roe
NCMonb3ytoTCs mnanyeckne Npnbopbl U ctatucTmyeckast 0bpaboTka pesynbTaTtoB U3MEPEHMWIA.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
OK-7
(0blWeKyNbTypHbIE CMoOCcCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHumto
KOMreTeHuun)
CNOCOBHOCTBLIO UCMOMNb30BaTh OCHOBHbBIE 3AKOHbI
OriK-2 €CTEeCTBEHHOHAY4YHbIX OUCLMNANH B MPOJECCUOHANbHOM
(npodpeccunoHanbHble NeATeNnbHOCTU, NPUMEHSATb METOObl MaTeMaTUYeCKOro aHannaa
KOMNeTeHLmm) N MOLENMPOBaHMNS, TEOPETUYECKOrO N 3KCNEPUMEHTAIbHOMO
nccnenoBaHus
CNOCOBHOCTbIO MOHUMATL CYLWHOCTb Y 3HAYeHNe HdopMaunm B
OMK-3 pPasBUTNM COBPEMEHHOIO MHAPOPMALIMOHHOIO 0bLecTBa,
HaBaTb OMACHOCTWN N Yrpo3bl, BO3HWNK ne B 9TOM
(NPOMECCHOHATbHbIE CO3HaBaTb O gc oc yrpossl, 036 arowme B 310
KOMMETEHLN) npolecce, cobniofatb OCHOBHbIE TPeboBaHMS
MHPOPMALIMOHHOI 6e30MacHOCTW, B TOM YMC/E 3alUUTDI
rocy0apCTBEHHOM TalHbl
MNMK-26 CNOCOBHOCTLIO BbIOMPATb 1 NPUMEHATL COOTBETCTBYHOWME
(npodpeccunoHanbHble MeTOo bl MOOENNPOBaHNS OU3NYECKUX, XUMUYECKUNX U
KOMNeTeHLmm) TEXHONOrMYeCcKnX NpoLLeccos
MK-5 CMNOCOBHOCTBIO NPUMEHSIT B MPAKTUYECKON AeATENbHOCTY
(npodheccunoHanbHbie APVHLMMbI paurOHanbHOro NCNONb30BaHNS NPUPOLHbIX
KOMMeTeHuunn) pecypcoB 1 3aWnTbl OKpyXatoLlern cpepl

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
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- UMEeTb NpaBW/IbHOE MOHNMaHNe OU3NKK Kak HayKu, MOCTPOEHHOM Ha SKCMEepPMEHTE, B KOTOPOIA
OTHOCMTENbHO HEDBOSbLWOE YNCNO OBWMX PU3NYECKUX 3aKOHOB ONMCLIBAET MHOroobpasne
NPUPOLHbIX ABNEHWUN,

- NPUMEHSATb 00wWKMe 3aKOHbl OM3NKN NS PEWEeHNs NPOCTENLWMX BOMPOCOB 1 3a4a4 MexaHuku,
MONEKYNSAPHON (PU3MKUN INEKTPOCTATUKM, ANEKTPOANHAMMKIN, MArHUTHBIX SBNEHWUIA, Lenei
MNOCTOSIHHOMO M NMEPEMEHHOr0 TOKA, BOMTHOBOM U KBAHTOBOW OMNTUKMN 1 HA MEXANCUMMINHAPHbBIX
rpaHuuax,

- NONb30BATbCS OCHOBHBIMU (PM3MYeCKUMU Nprubopamun, CTaBUTb 1 pelwaTb NpocTenwmne
aKcnepuMeHTanbHble 3aaa4un, obpabaTtbiBaTb, aHANM3MPOBATb U OLEHMBATb NONYYEHHbIE
pesynbTarthl,

- CTPOUTb MaTemMatnyeckne Moaenu NpoCcTennx PU3n4ecknx aBneHnin n ncnonb3osaTb AnA
N3y4yeHnsa 3TUX Moaenen OOCTYMHbIM eMy MaTteMatuyeckui annapar,

- MCNoNb30BaTh Npu paboTe CnpaBoYHYO U y4ebHylo nnuTepaTypy, HaxoauTb Apyrne HeobxoanMble
MCTOYHUKM MHGOOopMaLUmK 1 paboTtaTtb C HAMK

2. IONXeH yMeTb:

- UIMETb NpaBuibHOE NOHNUMaHMe PU3NKK KakK HayKun, MOCTPOEHHOW Ha aKCNepuUMeEHTe, B KOTOPOW
OTHOCMTENbHO HEBONbLWOE YNCNO 0OWMX PU3NYECKUX 3aKOHOB OMMCbIBAET MHOroobpasne
NPUPOLHbIX ABNEHWUI,

- NPUMEHSTb 0bLWMe 3aKOHbI PU3NKK ONS PeweHns NPOCTEeNWnX BONPOCOB U 3a4a4 MEXaHUKN,
MONEKYNSAPHON OU3NKN SNEKTPOCTATUKM, SNEKTPOANHAMUKNA, MArHUTHbIX SIBNEHWUIA, Lienei
MOCTOSIHHOrO 1 NEPEMEHHOIO TOKa, BONIHOBOW 1 KBAHTOBOM ONTUKMN 1 HA MEXAUCLMMIMHAPHbIX
rpaHuuax,

- NONb30BATbCS OCHOBHBIMU (PM3MYeCcKUMU Npubopamun, CTaBUTb 1 pelwaTb NpocTenwmne
aKcnepuMeHTanbHble 3a8a4um, obpabaTtbiBaTb, aHaNM3MPOBATb U OLEHMBATb MNONYYEHHbIE
pesynbTarhl,

- CTPOUTb MaTemMatnyeckme MoLeny NpocTennx PU3nYecknx aBneHnin n NCnoib3osaTb ANA
N3y4yeHnsa 3TUX Modenen OOCTYMHbIM eMy MmateMatuyeckui annapar,

- UICMONb30BaTh Npu paboTe CNPaBOYHYLO 1 y4ebHYI0 NTepaTypy, HAXOAUTb Apyrne HeobxoanMble
NCTOYHMKM MHGOOpMaUMK 1 paboTaTb C HAMK

3. 0OMXEeH BnageTb:

- UMEeTb NPaBW/IbHOE NMOHMMaHNe OU3NKK Kak HayKu, MOCTPOEHHOW Ha SKCMEPUMEHTE, B KOTOPOIA
OTHOCMTENbHO HEOONbLLOE YMCNO 0BLWKX PU3NYECKMX 3aKOHOB OMMCHIBAET MHOroobpasve
MPUPOLHBIX SIBEHWIA,

- NPUMEHSITb 00LWMe 3aKOHbI PU3NKK ONS PEeeHNs NPOCTEeNWNX BOMPOCOB U 3a4a4 MEXaHUKN,
MOJNEKYNSAPHON PU3NKN SNEKTPOCTATUKM, S3NEKTPOANHAMUKNA, MAarHUTHbIX SIBNEHWUIA, Lenel
MOCTOSIHHOMO 1 NEPEMEHHOIO TOKa, BONTHOBOW 1 KBAHTOBOM OMTUKMN 1 HA MEXAUCLMMIMHAPHbIX
rpaHuuax,

- NONb30BaTbCS OCHOBHBIMU (ON3NYECKUMI Npubopamn, CTaBMTb U pewaTb NpocTeiume
aKcnepuMeHTanbHble 3aaayun, obpabartbiBatb, aHANM3MPOBATb U OLEHUBATL MNONYYEHHbIE
pesynbTaThl,

- CTPOUTb MaTemMatnyeckmue MoL4enu NpocTennx PU3nyecknx aBneHnin n Ncnoib3oBaTb Ans
N3y4yeHnsa 3TUX Modenein OOCTYMHbIM eMy MateMaTtuyecku annapar,

- UCMoNb30BaTh Npu paboTe CNpaBoYHYLO 1 y4ebHyI0 NnTepaTypy, HaX0AUTb Apyrne HeobxoanMble
MCTOYHUKM MHGOopMaumm 1 paboTtatb C HAMK

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UMEeTb NpaBW/IbHOE NMOHNMaHKe OU3NKK Kak HayKu, MOCTPOEHHOW Ha SKCMEPUMEHTE, B KOTOPOIA
OTHOCMTENbHO HEOONbLLOE YMCNO 0BLMX PU3NYECKMX 3aKOHOB ONMChIBAET MHOroobpasve
MPUPOLHBIX SIBNEHWIA,
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- NPUMEHSITb 00LWMe 3aKOHbI PU3NKK ONS PeeHNs NPOCTEeNWNX BONPOCOB U 3a4a4 MEXaHUKN,
MOJEKYNSPHON PUINKN SNEKTPOCTATUKM, SNEKTPOANHAMUKNA, MAarHUTHbIX SIBEHWUIA, Lenel
MOCTOSIHHOMO 1 NEPEMEHHOIO TOKa, BONTHOBOW 1 KBAHTOBOM OMTUKMN 1 HA MEXAUCLMMIMHAPHbIX
rpaHuuax,

- NONb30BaTbCS OCHOBHBIMU (OU3NYECKUMU Npubopamn, CTaBMTb U pewatb NpocTeiume
aKcnepuMeHTanbHble 3aaayqun, obpabartbiBatb, aHANM3MPOBATb U OLEHUBATL MNONYHYEHHbIE
pesynbTaThl,

- CTPOUTb MaTeMatnyeckme MoL4enu nNpocTenmnx u3nyecknx aBneHnin n NCnob3oBaTb Ans
N3yyeHnsa 3TUX Modenein OOCTYMHbIM eMy MarteMatuyeckun annapar,

- MCNONb30BaTh Npu paboTe CNPaBOYHYO U YYEOHYIO NUTEPaTYpPy, HaX0aUTb Apyrne HeobxoanMmble
NCTOYHMKM UHGOOpMaLMK 1 paboTaTb C HAMN,

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns

Obwas Tpya0eMKOCTb AUCLMINIMHBI cocTaBnseT 12 3a4eTHbix(ble) eanHunL(bl) 432 yaca(os).

dopma NPOMEXYTOHHOrO KOHTPONS OAUCLMMINHBI 9K3aMeH B 1 ceMecTpe; 9Kk3aMeH BO 2 CEMECTPE;
9K3aMeH B 3 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utorosas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHBbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TekyLime coopMbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekunn

Tema 1. dunsnka ?
Hayka, nayyarouwas
Hanbonee obuwme
CBOMCTBa MaTepun n
JOOPMbI €€ ABUXEHUS.
Ponb onbiTa n teopuw.
KuHemartuka
MarepuanbHON TOYKMW.
1. |3aKkoHbl AUHaAMUKN. 1 1-2 8 0 12
NHepuunanbHble
CUCTEMbI OTCYeTA.
MNpeobpazoBaHus n
npUHLUMN
OTHOCUTENbHOCTHN
fanunes.
B3anmoneicTteue, cuna,
macca.

NucbMeHHoe
JomalHee
3ajaHve
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 2. Cunbl B
npupoge. Cunbl TpeHUS.
3aKoH BCEMUPHOrO
TAroteHns. NHeptHas u
rpaBuTaunoHHas macca.
3akoH KynoHa. 3akoHbl
Kennepa. Kocmuyeckne
ckopocTun. Ynpyrue

" |cBovicTBa Ten. Buapl
nedopmauunin. 3akoH
'yka. QHeprus ynpyrom
nedoopmaunu.
Hwnarpamma
pacTsaxXeHus.

12

NMucbMeHHoe
JomallHee
3ajaHue

Tema 3. [1BnxeHue
maTtepuanbHOM TOYKU B
HenHepumnanbHomn
cucteme otcyeta. Cunel
nHepumu.
LleHTpobexHas cuna.
Cwuna TaroteHuns n
TaxecTn. Bec Tena.
HeBecoMoCTb.
Kopwnonucosa cuna.
MpuHUMN
9KBUBANEHTHOCTN.

. |dBWXeHne TBEPOOrO
Tena. 3akoHbl
ONHaAMUKN
BpalwarenbHOro
OBVXEHNS TBEPOOro
Tena OTHOCUTENbHO
HernoaBuXHON oCWu.
MomeHT cunbl. MoMeHT
umnynbca. MomeHt
nHepuum Tena. Teopema
0 nepeHoce ocen.
[MNoHaTne o rupockonax

10

14

NncbmeHHoe
oomauiHee
3agaHue
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 4. 3akoHbl
COXpPaHeHns B
MexaHuke. mnynbce.
3aKoH coxpaHeHus
umnynbca. Pabora.
KuHeTtnyeckas n
noTeHunanbHas

" |9Heprum. 3akoH
COXPaHEeHNS 1
npeBpaLleHns aHeprum
B MexaHuke. 3aKoH
COXPaHEeHNs MOMEHTA
nmnynoca. [IBnxeHne
XWOKOCTEeWn 1 ra3os.

6-7

10

16

NucbMeHHoe
JomallHee
3agaHue

Tema 5. KonebaHus n
BOJIHbI. ["apMOHuN4eckne
KonebaHus.
MNpyXWHHBIA MAATHUK.
CnoxeHue konebaHwii.
Buenns. durypbl
JNluccaxy. OuHamuka
konebaHuin. CBoboaHbIE
konebaHus. [lekpeMeHT
3aTyxaHus.

" |[loBpOTHOCTb.

BbiHyX OeHHble
konebaHusi. Pe3oHaHc.
Ynpyrve BONHbI.
MoHoxpomaTuyeckas
BONIHA, ee doopmyna u
XapakTepUCTUKMN.
CTtosi4me BONHbI. 3BYK.

OdhgekT Lonnepa.

KoHTtponbHas
paboTta

Tema 6.
MonekynapHo-KMHeTnYe(
Teopus CTPOEHUS
BewecTea. CocTosHme
BewecrTea. [lapameTpbl
COCTOSHUS. YpaBHeHne
COCTOSIHUSI.
Cratuctuyeckumin meton
" |B MONEKynspHoOn
guauke. [Nepsoe
Hayano
TEPMOANHAMUKMN.
BHyTpeHHs5 sHeprus.
Tennota n paborta.
BTopoe Havano

bKast

TepMoanHaMukn.

9-10

NMncbMeHHoe
JomalHee
3ajaHue

PerncTtpaunoHHbin Homep 313018
Ctpanunua 7 us 34.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuubl "dusmka”; 21.03.01 Hedprerazosoe neno; npodeccop, A.H. (npodeccop) bawnpos ®.N. , AOLEHT, K.H. (BOLEHT)
3Baxapos [0.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 7. OnekTpuyeckoe
none B Bakyyme,
NpPOBOAHMUKAX U
ananekTpukax. 3akoH
KynoHa. Snektpuzauums.
CBa3b Mexay
HanpPs>XeHHOCTbIO 1

. [noTeHumanom. EguHunupl
n3mepeHuns
9NEKTPUYECKUX 1
MarHUTHbIX BENINYNH.
["pagomyeckoe
npencrasneHme nons.
Teopema ["aycca.

11-12

NucbMeHHoe
JomallHee
3agaHue

Tema 8. NocToAHHbIN
9NEeKTPNYECKNA TOK.
ONEeKTPUYECKNI TOK U
yCrnoBus ero
CyLWEeCTBOBaHMS.
OneKkTpoaBMXyLas
cuna. icTo4Hmnku
NMOCTOSIHHOIO TOKa.
3akoH Oma B
WHTEerpanbHoOm n
andpgoepeHumnanbHOM
doopme.
ConpoTtmeneHne

" [MPOBOAHMKOB.
MarHntHoe none B
Bakyyme 1 BelecTBe.
Bsanmopencteme TOKOB.
MarHutHoe rone. None
OBMXyLlerocs 3apsna.
3akoH bno ? Caeapa ?
Nannaca. 3akoH
Amnepa. Buxpesble
CBOWCTBA MarHUTHOIO
nons. KOHTyp C TOKOM B
MarHMTHOM none.

13-16

NncbmeHHoe
oomauiHee
3agaHue
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 9.
OneKTpoMarHUTHble
KonebaHnst n BOMHbI.
OnekTpoMarHuTHas
nHaykums. OnbiTol
®dapages.
OnekTpoaBMXyLLas
cvna nHaykuumn. Tokm
dyko. CaMonHayKums.
Buxpesoe
aneKkTpuyeckoe none.
Tok cMelleHus.
YpaBHeHus Makceenna
B MHTErpanbHoOM n
andpgoepeHuUnanbHOM
doopme.

17-18

KoHTponbHas
4 paboTta

10.

Tema 10. BonHoBble
CBOMCTBa cBeTa
Cnocobbl HabnoaeHus
MHTEepMepeHunmn ceeta.
NHTepdepeHuuns ceeta
npwv oTpaxeHnn n
NpPenioMIEHNN Ha TOHKMX
nnacTMHKax.
NHTepdepomeTpsl.
MpuHUKMN
[MtonreHca-®dpeHens.
Oudppakuns dpeHensa n
®dpayHrodepa.
Oudppakuns Ha wenu n
peuwerTke. Nonapusauns
NPV NOrNoLWeHnu,
oTpaxeHun n
npenomnexuun. [1soriHoe
nyvenperniomsieHve B
KpucTannax.
NHTepdepeHuns
NONsAPU30BaHHbIX Ny4ei.

1-6

Ortyer
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 11.
Baaumopencteue ceeta
C BELWeCTBOM,
Oucnepcusa ceeta n
BewecTea. HopmanbHas
1 aHoManbHas
ancnepcus. MNMoHaTtre o
paccesHun ceeta.
11.|3ny4yeHmne un 3 7-8 4 0 4
nornoweHne ceeta
atomMamu. 3aKoHbl
TEMNNOBOro N3Ny4eHuns.
JTtoMuHecueHUns n ero
pPasHOBUOHOCTMW.
3aKoHbI
d0OTO3NEKTPMNYECKOro
appekTa. Jlasepsi.

Tema 12. boposckas
Teopus atoma.
'mnoTtesa ne-bpoins.
12.|MHOroanekTpoHHble 3 9-14 6 0
atombl. CocTas un
XapakTepuCTUKn
aTOMHOro sgpa.

Tema . toroeas 1 0 0 0 9k3ameH
doopma KOHTpOns

Tema . NTorosas
doopma KOHTpons

Tema . UTorosas 9K3aMeH
doopMa KOHTpoOns 3 0 0 0

WNtoro 72 0 100

Ortyer

6 Pedhepar

Ok3ameH

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. du3uka ? Hayka, usyyarilasa Hambonee obuime cBoMcTBa marepum n oopmbl ee
ABUXeHuna. Ponb onbita u Teopmun. KnHeMatnka marepmanbHOW TOYKWU. 3aKOHbI AUHAMUKW.
MHepumanbHble cuctembl otcyeta. NMpeobpa3oBaHns U NPUHLUN OTHOCUTENbHOCTU Manunes.
B3anMmopencresue, cuna, Macca.

NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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DPUN3NYHECKAA MEXAHVKA U EE PA3LEJIbl ®duanyeckas mexaHuka unm npocto MexaHuka ?
pasnen usnku, B KOTOPOM ONMCbIBaeTCS Hambonee npoctas oopma ABVMXEHUS MaTEPUN:
MexaHM4yeckoe OBVXEHUe, COCTOSWEE U3 N3MEHEHNS B3aVIMHOMO PacrnonoXeHUs Ten unm nx 4acten
B NPOCTpaHCTBE 1 BO BpemeHU. Knaccuyeckas (HblOTOHOBCKAas) MexaHvka ? pasfen MexaHuku, B
KOTOPOW ndy4yaeTcs OBMXEHUE Ten, NPOUCXOASLEe NPU CKOPOCTAX MHOMO MEHbLUNX MO CPaBHEHWUIO
CO CKOPOCTbIO pacnpocTpaHeHus ceeTa B nycTtote. Penatmencrckas MexaHvka ? pasgen MexaHuku,
B KOTOPOM M3y4yaeTcsa ABUXEHME Te, MPOoMCXoasiee npm CKOPOCTSAX, CPaBHUMbIX CO CKOPOCTbIO
ceeTa. KBaHTOBas unv BONHOBAs MexaHuka npegHasHadyeHa ansg nsydyeHns OBUXeHNs MUKpodYacTul,
TO €CTb HaCTUL,, MaCCbl MOKOS KOTOPbIX CPABHUMbI U MEHbLUE MACChbl MOKOS aTOMOB.
CraTtnctnyeckas MexaHuka ? MexaHuka, B KOTOPOI OMMCbIBAETCS ABUXEHME TOXAECTBEHHbIX
yactuy cpencteamm Teopumn sepostHocten. TP COCTABHbIE HACTU KITACCUYECKOW
MEXAHUWKW CtaTtuka nocesileHa n3y4eHnto COCTOSHUS MEXaHNYeCKOM CUCTEMbI B MOKOE Y YCNOBUIA
ee paBHoBecusi. KuHematuka nocesileHa n3y4eHunto OBnxeHus ten 6e3 BbISCHEHNSI MPUYUH,
KOTOpble 3TO ABUXEHWE BbI3bIBAIOT, T.€. 6€3 y4yeTa cun, AeCTBYIOWMNX Ha Tena n Mexay Tenamu.
JnHamuka nocesweHa n3y4eHnto BMXEHNS TeN C y4eTOM CUi, KOTopble OEeACTBYIOT Ha Tena u
MEeXAy Tenamu, T.e. B COBOKYNHOCTW C NPUYMHAMM, KOTOPbIE 3TO ABUXEHWE Bbi3bIBAIOT.

naboparopHas pabora (12 yaca(oB)):

NabopaTtopHas paboTta € 121. NamepeHne KMHEMaTUYECKUX XapakKTepUCTUK NPSIMONIMHENHOTO
OBUXEHNSA

Tema 2. Cunbl B npupoae. Cunbl TpeHUsi. 3aKOH BCeMUPHOro taroteHusi. UHepTHasa u
rpaButauMoHHasa macca. 3akoH KynoHa. 3akoHbl Kennepa. KocMnyeckmne ckopocTtu. Ynpyrue
csouncTtea ten. Bunbl pecpopmaumin. 3akoH N'yka. SHeprusa ynpyron nedopmauumu. InarpaMmma
pacTaXxeHus.

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

Cwunbl B npupoae. Cunbl TpeHUs. 3aKOH BCEMUPHOro TaroteHus. MiHeptHas v rpaBntaLmMoHHas
macca. 3akoH KynoHa. 3akoHbl Kennepa. KocMuyeckne ckopocTu. Ynpyrue ceorcTea ten. Buabl
nedgoopmaunin. 3akoH N'yka. SHeprusa ynpyron gedpopmauunun. lnarpamma pactaxeHus.

naboparopHas pabora (12 yaca(oB)):
NNABOPATOPHASA PABOTA N 31. USYYEHWE YMNPYIMX OEDOPMALINN

Tema 3. [1BUXeHNe matepuanbHOM TOYKU B HEMHepLUUuanbHON cucteme otcueta. Cunbl
mHepuuum. LleHTpobexHas cuna. Cuna TaroteHus u TaxecTtu. Bec tena. HesecomocTb.
Kopuonucosa cuna. NpuHUMN 3KBUBaneHTHOCTU. [lBUXEeHMe TBepaoro tena. 3akoHbl
AWHaMMKW BpallaTeNibHOro ABMXEHUSA TBepaoro Tefla OTHOCUTENIbHO HeNoABMXHOWN OCH.
MomeHT cunbl. MoMeHT nmnynbca. MomeHT nHepuuu Tena. Teopema o nepeHoce ocen.
NMoHsATMe 0 rupockonax.

neKkuunoHHoe 3aHsitne (10 4aca(os)):

LBuXxeHne matepuanbHO TO4KM B HEMHEPUManbHOM cucteme otcyeta. Cunbl MHeEpUUN.
LleHTpobexHas cuna. Cuna taroteHns u taxectn. Bec tena. HesecomocTb. Kopronvcosa cuna.
MprHLUMN aKBUBANEHTHOCTW. [BMXEeHne TBepaoro tena. 3akoHbl AMHAMMKK BpallaTebHOro
OBUXEHNS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHOM ocn. MOMEHT cunbl. MOMEHT nmnynbca.
MomeHT nHepumn Tena. Teopema o nepeHoce oce. [loHATUe o rmpockonax.

naboparopHas pabora (14 yaca(oB)):

NNABOPATOPHAS PAEOTA N 21. MPOBEPKA YPABHEHUWSA BPALLATETbHOWN ONHAMUKI HA
NMPNBEOPE OBEPBEKA JTABOPATOPHAA PABOTA N 22. OMNPEOETEHVME MOMEHTA
NHEPLMN MAXOBOI'O KOJIECA CIMOCOBOM KOJNEBAHNN NABEOPATOPHASA PABOTA N 23.
OMNPEOENIEHME MOMEHTA MHEPUW TEJTA C NMOMOUWbIO KPYTUIIBHOIO MAATHNKA

Tema 4. 3aKOHBbI CcoxXpaHeHuUs B MeXaHuke. VlMﬂyﬂbC. 3aKoH coxpaHeHuUss umnynbca. Pab6ora.
KuHeTunyeckasa n noteHuuanbHas SHeprunm. 3aKoH coxpaHeHus u npespawl,eHnss IHeprum B
MeXxaHuKe. 3aKOH coxpaHeHUss MOMEeHTa nMnynbca. J.BUXEHMEe XNOKOCTEN U rasos.

nekuunoHHoe 3aHsitne (10 4aca(oB)):

3akoHbl coxpaHeHus B MexaHuke. MIMnynbc. 3akoH coxpaHeHus nmnynbca. Pabota. KuHetnyeckas
M NoTeHUManbHas aHeprmmn. 3aKoH COXPaHEHWUS U NMPEBPALLEHNS SHEPTMMN B MEXaHMKE. 3aKOH
COXpaHeHUs MOMeHTa nMmnynbca. JBuXeHne XNOKOCTEN 1 rasos.

naboparopHas paborta (16 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NNABOPATOPHASA PABOTA N 11. USYYEHME 3AKOHOMEPHOCTEW YNPYIOro n
HEYTMPYIroOro CoyaAPEHNA TEN NABOPATOPHAA PABOTA N 12. USBMEPEHUE CKOPOCTU
MNOJNIETA MYNu C NOMOoWbO BANNMNCTUYECKOTI O MAATHUKA NABOPATOPHAA PABOTA N
13. UBMEPEHWE CKOPOCTW NONETA IMYJA C NOMOLWbBIO KPYTUJTIBHOIO MAATHUKA

Tema 5. Kone6aHus 1 BonHbl. FlapMoHuyeckune konebaHus. MpyXuHHbIA MasTHUK. CnoxeHue
KonebaHun. buenuns. durypsbl lluccaxy. JmHammka konebaHun. CBob6oaHble KonebaHus.
JekpeMeHT 3atyxaHus. J106poTHOCTb. BbiHyXAeHHbIe konebaHus. Pe3oHaHc. Ynpyrue
BosiHbl. MoOHOXpOMaTuyeckas BosHa, ee popmyna u xapakrepuctuku. Crosiume BosHbl. 3BYK.
AdhekT donnepa.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KonebaHus v BonHbl. FapMoHnyeckue konebanums. MNpyXuHHbIn MasTHUK. CnoxeHune konebaHwii.
BueHus. durypol Nlluccaxy. OuHamuka konebaHumin. CBoboaHble konebaHus. [lekpeMeHT 3aTyxaHusl.
[06poTHOCTb. BbIHyX AeHHble konebaHus. Pe3oHaHc. Ynpyrue BonHbl. MOHOXpoMaTmyeckas BOMHa,
ee popmyna n xapakrepuctukn. CTosume BonHbl. 3ByK. dpdpekT Ldonnepa.

naboparopHas pabora (6 4aca(oB)):

NABOPATOPHAA PABOTA N 51. OMNMPEOEJIEHVNE OEKPEMEHTA 3ATYXAHUA KAMEPTOHA
NABOPATOPHASA PABOTA N 52. OMNMPEOEJIEHNE YHACTOTbl KAMEPTOHA CINMOCOBOM
BUEHNW JTABOPATOPHAA PABOTA N 53. U3YHEHWE ABNEHNA PESOHAHCA MPU
BbIHY XX OEHHbBIX KOJIEBAHNAX MNMPYXWNHHOI O MAATHUKA TABOPATOPHAA PABOTA N
61.0OMNMPEOEJIEHNE CKOPOCTW 3BYKA B BO3AYXE METOA40OM MHTEP®EPEHLN
NABOPATOPHAA PABOTA N 62. USBYHEHNE KOJIEBAHN OOHOPOOHOW CTPYHbI
NABOPATOPHA4A PABOTA N 63. OMNPELNEJIEHME CKOPOCTW 3BYKA B BO3AYXE METO41OM
CTOAYEWM BOJIHblI IABOPATOPHAA PABOTA N 64. AKYCTUHECKNW SDDEKT OOMMIEPA

Tema 6. MonekynsipHo-KMHeTMYecKasi Teopus CTpoeHus BewecTsa. CoCTosiHUe Bell,ecTBa.
MapameTpbl cOCTOSIHUSA. Y paBHEeHMe coCTOsIHUA. CTaTUCTUYECKUIN MeTo4, B MONEKYNSIPHOM
doumsuke. NepeBoe Hayano TepmoaMHaMuKu. BHyTpeHHsis aHeprus. Tennota u paborta. Bropoe
Hayano TepMoAUHaAMMUKMW.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MonekynsapHo-KMHeTn4Yeckas Teopus CTpoeHmns sewectea. CoctosHme BewecTtsa. [lapameTpobl
cocTosiHMSA. YpaBHeHne cocTtosHus. CTatTucTUYeckuin MetTon, B MONekynspHom gomauke. Nepsoe
Hayano TepmoamHamnkn. BHyTpeHHas aHeprug. Tennota u pabota. Bropoe Havano
TepMOOVNHAMUKW.

naboparopHas pabora (6 4aca(oB)):
NTABOPATOPHAS PABOTA N 253. ONPEOENEHVE OTHOWEHWSA TENJTOEMKOCTEN FA30B
Tema 7. dnekTpuyeckoe none B BaKyyme, NPOBOAHMKAX U AnanekTpukax. 3akoH KynoHa.

3119KTpVI3aLI,I/ISI. CBsi3b MeXAay Hanps>XXeHHOCTbIO U NOTEeHLLnanom. EnvHuubl n3amMepeHuns
ANEeKTPpN4YeCKnX n MarHUTHbiX BEJIN4YUH. FpaqueCKoe npeancraeneHve nNons. Teopema Faycca.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

OneKTprnyeckoe none B Bakyyme, NpoBOAHUKAX 1 AnanekTpukax. 3akoH KynoHa. dnektpusauums.
CBA3b Mexay HanpsXeHHOCTbIO 1 NOTEeHUManoM. EanHMLbI n3MepeHns aneKTpu4eckmx u
MarHUTHbIX BeNn4uH. ['padomyeckoe npencrasneHne nong. Teopema [raycca.

naboparopHasi pabora (8 4aca(oB)):
MO OENIMPOBAHUE SNTEKTPOCTATUYECKUX MOJEN

Tema 8. NoCTOAHHBIN INEKTPUYECKUN TOK. DNEeKTPUYEeCKuin TOK U YyCNoBus ero
cyliecTBoBaHUs. AnekTpoasmxyLwiasa cuna. UICTOYHUKM NOCTOSIHHOro Toka. 3akoH Oma B
MHTerpanbHou n auddepeHumanbHon coopme. ConporusneHme nposoaHukos. MarHutHoe
none B BaKkyyMme u Bellectse. Baanmonencreme tokos. MarHutHoe none. lNone asmxylierocs
3apsiga. 3akoH buo ? Casapa ? Jlannaca. 3akoH AMnepa. BuxpeBble CBOMCTBa MarHUTHOro
nons. KoHTyp ¢ TOKOM B MarHUTHOM rnone.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):
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[MOCTOSAHHbBIA 3NEKTPUYECKNA TOK. DNEKTPUYECKUIA TOK U YCIIOBUS €ro CyLLeCTBOBaHUS.
onekTpoasuxywas cmna. Icto4HnMkmM NocTostHHOro Toka. 3akoH Oma B MHTerpanbHOm n
anpgepeHumanbHoi oopme. ConpoTmeneHne NpoBoaHMKOB. MarHMTHOe none B Bakyyme 1
BewecTee. BaanmopencTtaume TokoB. MarHuTHoe none. NMone aBuxyuerocs 3apsna. 3akoH buo ?
CaBapa ? Jlannaca. 3akoH AMnepa. Buxpesble cBoicTBa MarHMTHOro nons. KoHTyp ¢ TOKOM B
MarHMTHOM norne.

naboparopHas pabora (8 yaca(oB)):

N3MEPEHWE COMNMPOTUNBINEHNA NMPOBOOHWMKOB MNP NMOMOLWWN AMMNEPMETPA U
BOJIbTMETPA. ONPEOENEHUVE YOENNBHOIO COMPOTUBITIEHNA METAJITTIMYECKINX
NMPOBOOHWMKOB OMNPEOENEHVE MAPAMETPOB XMMUYECKOIO MCTOYHWNKA TOKA C
nomMouwbio AMIMEPMETPA N BOJIbTMETPA AMIMEPMETP B LETMN NMOCTOAHHOIO TOKA
BOJIbTMETP B LEM NOCTOAHHOI O TOKA W3MEPEHWE MHOYKUWN NMOCTOAHHOIO
MAIHNTHOIO MNonA HA OCW COJIEHOUAA MNMPU NOMOWW OATHUKA XOJTIA N3YHEHNE
3AKOHA B3AMOOENCTBUA NMPOBOOHNKOB C TOKOM MSMEPEHWME CJTbI,
DENCTBYIOWEW HA MPOBOAHWK C TOKOM B OAHOPOOHOM MAHUTHOM MNONE
SJIEKTPOMAIHUTA

Tema 9. SnekTpoMarHMTHbIe KonebaHust U BOJMHbI. ANEeKTPOMarHUTHas UHAYKLUUs. OnbITbl
dapanesi. dnekTpoasmxyLiasa cuna uHoyKumn. Tokn dyko. CamomHaykuusi. Buxpesoe
anekTpuyeckoe none. Tok cMelweHns. YpasHeHusas Makceenna B UHTerpanbHoOn u
AudpdepeHumanbHou oopme.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OneKkTpoMarHNTHble KonebaHns 1 BONHbI. DNeKTpoMarHuTHas nHaykums. Onbitol @apanes.
IneKkTpoasuxywas cuna nHaykumn. Tokn dyko. CamomHaykuns. Buxpesoe anektpuyeckoe none.
Tok cmelweHuns. YpaBHeHus Makcsenna B UHTErpanbHon n gudpgpepeHunansHon oopme.

naboparopHas pabora (4 4aca(oB)):

BO3BYXIEHVE 3C B KATYWKE MHOYKTUBHOCTW C NOMOLLBIO NMOCTOAHHbIX
MAIHNTOB BO3BYXIOEHWE 3C B COJIEHONOE MATHATHBIM NONEM, IMHEVNHO
3ABNCALWLNM OT BPEMEHN W3BMEPEHWE 30C-MHOYKUW B NMPOBOOALWEN PAMKE,
OBVXYIENCA B NMOCTOAHHOM MATHUTHOM MNMOJIE U3MEPEHWE NHOYKUWN
MATHUTHOI O MNMOJIA 3EM/IN 1 EE COCTAB/IAOWMX METO00M BPALWAKOWENCH
KATYWKWN CHATUNE BO/NIbTAMIMNEPHOW XAPAKTEPUCTUKW NTAMIbl HAKATIMIBAHNA B
NMMNYNIbCHOM PEXWUME CHATUE TEMMNEPATYPHOW 3ABUCUMOCTWN COIMNMPOTUBITIEHNA
METAJUJTMHECKOI O NMPOBO AHUKA CHATWE TEMMNEPATYPHOW SABUCUMOCTW
COMNPOTUMBIEHWNA NONMYNPOBO AHMKOBOI O PESUCTOPA N3YYEHWE MNMPOLIECCA
HAMATHNYNBAHNA N TTOTEPb SHEPT W HA TMEPEMAIHUYMBAHWE ®EPPOMAIHETKA
SJIEKTPOMAIHUTHBIE BOJTHbI AELUMMETPOBOIO ANAMA30OHA B ABYXIMPOBOOHOW
NNHNIA

Tema 10. BonHoBble cBoMcTBa cBeTa Cnocobbl HabnoaeHUs HTepchepeHLUn ceeTa.
NHTepdepeHLUs cBeTa Npy OTpaXeHUn U NpeioMIeHUN Ha TOHKUX NiacTUHKaX.
NUHTepdepometpbl. MpuHumnn MNonreHca-dpeHens. Oudppakuma dpeHensa n dpayHrodpepa.
Adudbpakums Ha wenu un pewletke. Nonspusaumsa Npu NOrnoLLEHUN, OTPaXEHUN U
npenomneHun. [1BorHoOe nydyenpenomMneHme B Kpucrannax. UHtepcepeHumns
Nonsipu3oBaHHbIX Ny4yen.

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

BonHoBble cBolicTBa cBeTa Cnocobbl HabnooeHns nHtepdepeHummn ceeta. VIHTepdgepeHuns ceeta
Npu OTPaXeHUN N NPENOMIEHNN Ha TOHKMX NnacTuHkax. IHTepdpepometpbl. MpuHUMN
MonreHca-®peHens. Oudppakumsa PpeHensa n dpayHrodepa. Audpakums Ha wenm n peweTke.
[Monapuaaums npy NOrnoweHnn, oTpaxeHuu 1 npenomneHnn. [1BonHoe nyyenpenomneHve B
Kpuctannax. HtepgoepeHumsi NoNspn3oBaHHbIX Ny4Yen.

naboparopHasi pabora (4 4aca(oB)):
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NabopatopHas pabota 21. OnpeneneHne 4vHbl CBETOBOW BOJIHbI MPK NMOMOoLWM 61npu3ambl
dpeHens. JlabopaTopHas pabota 22. OnpeneneHve panmyca KpMBM3Hbl MMH3bI U AJIMHBI CBETOBOM
BOJHbI C NoMoLbio Konew HbtoToHa. JlabopaTtopHas pabota 23. MukpouHTepdepoMeTp JIMHHKMKA.
JTABOPATOPHAA PABOTA 41. USYHEHUE BPALLEHWA MNJTOCKOCTU NONAPU3ALNN C
MOMOLWbBKO MONYTEHEBOIO NONAPUMETPA. TABOPATOPHASA PABOTA 42. NOJTYHEHUE
N NCCNELOOBAHUME MNONAPU3OBAHHOIO CBETA. NABOPATOPHAA PABOTA 43.
BPALWEHWE MNMNOCKOCTW NONAPN3ALNN B MATHUTHOM MOJIE (SPDPEKT GAPALESA).

Tema 11. B3anmopnencreme ceeta c Bew,ecTBoM, [lucnepcus ceera u sewlectsa. HopmanbHas
M aHomanbHasi aucnepcus. NoHaTne o paccesiHuM ceeta. U3nyyeHue u nornolleHue ceeta
aTomamu. 3aKOHbl TEMN/I0BOro Uany4yeHus. JIloMMHecL,eHLUNSA U ero pa3sHoOBUAHOCTU. 3aKOHbI
coTtoanekTpuyeckoro acpcpekra. Jlasepsl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Baammopencteue ceeta cC BewecTsoM, [lucnepcus ceeta u Bewectsa. HopmanbHas n aHoMmanbHas
ancnepcus. MNoHaTue o paccesHun ceeta. MIanydyeHne n nornoweHne ceeta atomamm. 3akoHbl
TENNOBOro nanyyeHuns. JIIoMMHECLEHLNS 1 ero Ppa3HOBMOHOCTU. 3aKOHbI (POTOINEKTPUYECKOrO
adbgpekTa. Jlasepobl.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas pabota 71. N3amepeHne TemnepaTypbl HATU NaMmnbl HAKANMBAHNS C MOMOLLbIO

sapkocTHoro nupomeTpa OINIMNP-09 JlabopaTopHas pabota 72. ViamepeHune temnepaTypbl HATU
namnbl HaKanMBaHMs ¢ NOMoLWbLO sspkocTHoro nupomeTpa NMPOMIHD JlabopaTtopHas pabota 73.
i3mMepeHne Temnepartypbl HATU NaMrbl HAKaNMBaHUS C NMOMOLLbIO SPKOCTHOro nupomeTpa S0M1-

Tema 12. BopoBckasi Teopusa atoma. 'unotesa ae-bponns. MHOroanekTpoHHbIe aTOMbI.
CocraB 1 xapakTepMcTUKU aTOMHOro sigpa.

JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

Boposckas Teopusa atoma. 'mnotesa ne-bpoing. MHOroanekTpoHHble atoMbl. CocTas u
XapakTepucTukm aToMHoro aapa. 26. Mogenn atoma TomcoHa u Pesepcbopaa. AnepHas monenb
aTtoma. Noctynatbl Bopa. OnbiT ®paHka n ['epua. 3aKOHOMEPHOCTN B aTOMHbIX CNEKTPax.
AnemeHTapHas bopoBckas Teopusa atoma Bogopona. 'mnoresa ne-bpoins. YpaBHeHue
lpeonHrepa. KBaHTOBO-MexaHN4eckoe onncaHne OBUXEeHUs MUKpOoYacTuL,.
KBaHTOBO-MexaHn4eckas Teopus atoma Bogopona. MHoroanekTpoHHble atoMbl. CNeKTPbl WeNoYHbIX
meTannos. MynbTUNNETHOCTb CNEKTPOB U CMNH 3NeKTpoHa. PacnpeneneHne anekTpoHOB B aTOMe Mo
9HepreTnyeckuM ypoBHaM. Nepuoanyeckas cuctema anemeHtoB Menoeneesa. PeHTreHoBCcKoe
n3nyyeHme: TOPMO3HOE 1 XxapakTepucTmnyeckoe. CoctaB 1 XxapakTepucTMkyu aToMHoro sapa. Macca
n aHepruns ceasm agpa. Mogenu atomHoro sapa. lNpupona aaepHbix cun. PagmoakTMBHOCTD.
Anbdha-pacnaa. beta-pacnan. SdnepHble peakuuun. deneHune aaep. TepmosnepHbie peakumnu.

naboparopHas pabora (6 4aca(oB)):

NabopaTtopHas pabota 82 VoeHTndmkaums BewecTs No crekTpam nornoweHns Ha cnekTpanbHOM
npunbope CJ1-3 NNabopatopHas paboTta 83 M3yyeHne cnekTpoB U3Nny4eHNs 1 NOrNOLWEHNS C
nomoLubto cnekTporpada NCrl1-51

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3Baxapos [0.A.

Paspen

OucumnnuHbl CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 1. dusnka ?
Hayka, nay4yarowas
Hanbonee obwume
CBOKCTBa Marepun v
OOPMbI €€ ABUXEHUS.
Ponb onbiTa n Teopuw.
Kunnematuka
MaTepuanbHON TOYKMW.
1. |3aKkoHbl AMHaAMUKW. 1
WNHepumnanbHble
CUCTEMbI oTCYeTa.
MpeobpazoBaHus u
npUHLMN
OTHOCUTENbHOCTH
[fanunes.
B3anmopeincTteue, cuna,
macca.

1-2

noarotToBka
JomMallHero
3aaHns

24

JomMallHee
3anaHune

Tema 2. Cunbl B
npupoge. Cunbl TpeHUs.
3aKkoH BCEMUPHOro
TaroteHns. HepTtHas n
rpaBMTaumMoOHHasa mMacca.
3akoH KynoHa. 3akoHbl
Kennepa. KocMuyeckne
ckopocTu. Ynpyrue

" |cBoncTBa Ten. Buabl
nedopmaumin. 3akoH
'yka. QHeprusa ynpyrom
nedopmarmun.
Hwnarpamma
pacTaXeHus.

noarotToBka
JomallHero
3a0aHns

24

JomallHee
3a0aHne

PerncTtpaunoHHbin Homep 313018
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 3. [lBnxeHune
MaTepuanbHON TOYKN B
HenHepumnanbHon
cucteme otcyeta. Cunbl
NHEPLNN.
LleHTpobexHas cuna.
Cwvna TaroteHus n
Taxectun. Bec tena.
HesecoMoCTb.
Kopwnonucosa cuna.
MpyHUMN
9KBMBAIEHTHOCTW.

. |dBuxeHune TBEPLOrO
Tena. 3akoHbl
INHaMUKK
BpaLaTenbHoro
LBUXEHNS TBEPAOrO
Tena oTHOCUTENbHO
HenoOBUXHOW OCH.
MowmeHT cunbl. MoMeHT
nmnynbca. MomeHT
nHepumu Tena. Teopema
0 nepeHoce ocen.
lMoHATME 0 rmpockonax.

noarotToBka
JomMallHero
3a4aHns

28

JomMallHee
3anaHne

Tema 4. 3akoHbl
COXpaHeHus B
MexaHuke. Mmnynbe.
3akKoH coxpaHeHus
nmnynbca. PaborTa.
KnHeTtunyeckas n
noTeHumanbHas

" |aHeprun. 3akoH
COXpaHeHns n
npeBpaLleHns aHeprum
B MexaHuke. 3aKoH
COXpaHeHNs MOMeHTa
numnynoca. [1snxeHuve
XWIOKOCTEN N ra3os.

6-7

noarotToBka
JomalliHero
3a0aHns

32

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5. KonebaHus un
BOMHbI. [@apMOHMYeckme
KonebaHus.
MpyXWHHbIA MaATHUK.
CnoxeHue konebaHuii.
BrueHuns. durypsl
Nuccaxy. OuHamuka
konebaHuii. CBoboaHbIE
konebaHus. [JekpemeHT
3aTyxaHus.

" | [lobpOoTHOCTb.
BblHyXaeHHble
konebaHuns. PesoHaHc.
Ynpyrue BonHbl.
MoHoxpomaTunyeckas
BOMHA, ee oopmyna u
XapakTepUCTUKN.
CTo54me BONHbI. 3BYyK.
OdhgoekT Hdonnepa.

noaroToska K
KOHTPONbHOW
paboTte

10

KOHTPO/bHAs
paboTta

Tema 6.
MonekynsipHO-KNHeTnYe(
Teopns CTPOEHNS
BewecTtea. CocTosHMe
BewecTsa. [lapameTpsbl
COCTOSIHUSA. YpaBHeHue
COCTOSHUS.
Cratuctnyecknii Metoq
" [B MOnekynsapHom
domsuke. lNepsoe
Hayano
TEPMOANHAMMKMN.
BHyTpeHHss aHeprus.
Tennota n paborTa.
BTopoe Havano
TEPMOANHAMMKMN.

LKas

9-10

noarotToBka
JomallHero
3a0aHns

10

JomallHee
3a0aHne

Tema 7. OnekTpuyeckoe
none B Bakyyme,
NPOBOOHMNKAX U
AM3neKTpukax. 3akoH
KynoHa. 9nektpusauums.
CBsA3b Mexay
Hanps>XeHHOCTbIO 1

. [noTeHumanom. EanHunubi
N3mMepeHns
SNEKTPUYECKMX U
MarHUTHbIX BENUYUH.
"pagomyeckoe
npencrasneHue nons.
Teopema ["aycca.

11-12

noaroToBka
JomMallHero
3a4aHns

12

JomMaliHee
3agaHune
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 8. [10CTOSAHHbBIN
9NEKTPUNYECKUI TOK.
ONeKTPUYECKNIA TOK U
yCrnoBus ero
CylLeCTBOBaHMS.
OneKkTpoaBMXyLas
cuna. NIcTo4YHmnKu
MOCTOSIHHOrO TOKa.
3akoH Oma B
NHTErpanbHOn
AndodpepeHumnanbHom
doopme.
ConpoTueneHue

" [MPOBOOHMKOB.
MarHuTHoe none B
BakyyMe 1 BELEeCTBe.
Baaumopgenctene TOKOB.
MarHuTtHoe none. None
OBUXYLLEerocs 3apsaa.
3akoH bro ? Caeapa ?
Nannaca. 3akoH
Amnepa. Buxpesble
CBOWCTBA MarHNTHOrO
nons. KOHTyp C TOKOM B
MarHMTHOM none.

13-16

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune

Tema 9.
OneKTpoMarHUTHble
KonebaHusi n BOMHbI.
OnekTpoMarHmTHas
nHaykumns. OnbiTbl
dapanes.
OnekTpoaBMXyLLas
cuna nHaykumn. Toku
" |Pyko. CamouHaykums.
Buxpesoe
anekTpuyeckoe none.
Tok cMelleHuns.
YpasHeHus Makcsenna
B MHTErpasnbHom n
andodoepeHumnanbHom
doopme.

17-18

noaroToBka K
KOHTPOIbHOM
paboTte

KoHTponbHas
paboTta
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

10.

Tema 10. BonHoBble
CBONCTBa cBeTa
Cnocobbl HabnoaeHns
NHTEepgepeHLnn cBeTa.
NHTepdepeHumns ceeta
Npy OTPaxXeHu
NPENOMAEHUN HA TOHKUX
nnacTUHKax.
NHTepdepomeTpbl.
MpyHUMN
[MonreHca-PpeHens.
Oundppakunsa dpeHens un
dpayHroepa.
Oundppakuns Ha wenn n
pewertke. [Monspnsauns
npy NornoweHnn,
oTpaxeHuun un
npenomneHuun. [1sonHoe
nyyernpenomneHue B
Kpucrannax.
NHTepdepeHumns
NONSPU30BaAHHbIX Ny4eil.

NoAroToBka K
oTyeTy

Ortyer

11.

Tema 11.
Baaumopencteue ceeta
C BELeCTBOM,
Hucnepcusa ceeta n
BewecTea. HopmanbHas
N aHoMasnbHas
ancnepcus. MNoHaTtne o
paccesiHun ceeTa.
N3nyyeHne n
nornoweHne ceeta
aToMaMu. 3aKOoHbI
TEeNnnoBOro N3ny4yeHus.
JTioMnHecLeHUMS 1 ero
Pa3HOBMOHOCTN.
3aKkoHbI
POTO3NEKTPNYECKOro
adpcpekTa. Jlasepsbl.

7-8

MOAroToBKa K
oTyeTy

Ortyer

NTtoro

152

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

YTeHune nekuuii B COYETAHNM C NEKLUMOHHBIMUA OEMOHCTPALNSAMM (PU3NYECKMX SBNEHNI U
MyNbTUMEONAHBIMU cpencTBamMun. VIHTepHeT-TecTnpoBaHne, pasbop KOHKPETHbIX CUTYaLWIA.

YTeHne nekumin B CO4ETAHMN C NEKLINOHHbIMMK JEeMOHCTpaunsMn oruanyeckmnx ABNEHUN N
MyﬂbTI/IMe,D,VIVIHbIMVI cpeancrteamn. MHTepHeT-TeCTVIpOBaHI/Ie, pa36op KOHKPETHbIX CI/IT)/B.LI,VIVI.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITE/IbHOW paboThbl CTYAEHTOB

PerncTtpaunoHHbin Homep 313018
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Tema 1. du3uka ? Hayka, usyyarulasa Hambonee obuime cBoMcTBa marepum n popmbl ee
ABUXeHuna. Ponb onbita u Teopmun. KnHeMatmka marepmanbHOW TOYKWU. 3aKOHbI AUHAMUKW.
MHepumanbHble cuctembl otcyeta. NMpeobpa3oBaHns U NPUHLUN OTHOCUTENbHOCTU Manunes.
B3anMmopencresue, cuna, Macca.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3ALAYN 1.1.3aBUCMMOCTb NPONOEHHOrO TENIOM MYTU OT BPEMEHN 3a[4aETCH YPaBHEHNEM
s=A+Bt+Ct2+Dt3(C=0,1 m/c2, D=0,03 M/c3). OnpenennTtb: 1) BpemMs nocne Ha4yana ABUXEHUS, Yeped
KOTOpOe yckopeHue a Tena bynet paBHo 2 M/c2; 2) cpelHee YCKOpeHue <a> Tena 3a a1oT
npomexyTok BpemeHu. [1) 10 ¢; 2) 1,1 m/c2] 1.2. NpeHebperas conpoTMBNEHNEM BO3OYyXa,
onpenennTb yron, Nog KOTOPbIM TENO BPOLWEHO K FOPU3OHTY, ECNIM MaKCMMasbHas BbICOTa NoabeMa
Tena pasHa 1/4 nanbHocTtu ero nonerta. [457] 1.3.Koneco pagunycom R = 0,1 M BpawaeTcs 1ak, 410
3aBUCMMOCTb Yr0BOM CKOPOCTM OT BPEMEHN 3a8aeTcs ypaBHeHneMm w = 2At + 5Bt4 (A = 2 pag/c2 n
B = 1 papn/c5). Onpenenutb NonHoe ycKopeHne Todek obonaa koneca yepes t = 1 ¢ nocne Havyana
BpaLLEHNS 1 Ycno 060POTOB, CAENAHHBIX KONECOM 3a 310 BpeMms. [a=8,5 M/c2; N = 0,48]
1.4.HopManbHoe yckopeHue ToYKW, OBUXYLWENCS NO OKPYXHOCTU paanycoM r=4 M, 3agaeTtcs
ypaBHeHuem an=A+Bt+Ct2 (A = 1 m/c2, B = 6 M/c2, C = 3 M/c2). Onpegenutb: 1) TaHreHumnanbHoe
YCKOPEHME TOYKM; 2) NyTb, NPONOEHHBIA TOYKON 3a Bpems t1=5 ¢ nocne Havana nsuxeHus; 3)
NonHoe yCKOpeHe onsg MoMeHTa BpeMeHn t2=1 c. [1) 6 m/c2; 2) 85 m; 3) 6,32 m/c2] 1.5.HacToTa
BpalleHuns Koneca npv pasHo3amenneHHoM asuxeHum 3a t = 1 MyuH ymeHblumnace ot 300 go 180
MuH-1. OnpenennTb: 1) yrnoBoe yCKOPEHNE KONECa; 2) YUCNO NOMHbIX 060POTOB, CAENAHHbLIX KONECOM
3a a10 Bpems. [1) 0,21 pan/c2; 2) 240] 1.6.Ouck pagnycom R =10 cm BpawaeTcs BOKpyr
HenoaBMXHOM OCY Tak, YTO 3aBUCMMOCTb yrna nosBopoTa pagunyca gucka OT BpeMeHn 3a1aeTcs
ypaBHeHneM [=A+3t+Ct2+Dt3 (B =1 pan/c, C =1 pan/c2, D =1 pagn/c3). Onpenenntb Ang T04eK Ha
obope koneca K KOHLY BTOPOiA CeKyHAbl MOCNEe Havyana ABMXeHWs: 1) TaHreHumanbHoe yckopeHune %;
2) HopManbHoe yckopeHue an; 3) nonHoe yckopeHue a. [1) 1,4 m/c2; 2) 28,9 m/c2; 3) 28,9 m/c2]

Tema 2. Cunbl B npupoae. Cunbl TpeHUsi. 3aKkOH BCEMUPHOro TAroteHusi. UHeptHasa v
rpaButauMoHHasa macca. 3akoH KynoHa. 3akoHbl Kennepa. KocMnyeckmne ckopocTtu. Ynpyrue
csouncTtBa ten. Bunbl pecoopmaumin. 3akoH N'yka. dHeprusa ynpyroun gecdopmauumu. OnarpaMmma
pacTaXxeHus.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

3ALA4YN 2.1. o HaKNOHHOW NNOCKOCTU C YrNIOM HAKNOHAa a K rOpu3oHTy, paBHbiM 307, CKONb3UT
Teno. OnpenennTb CKOPOCTb Tena B KOHLE TPEeTbel CeKyHAbl OT HaYana CKOMbXEeHUs, ecnu
KoadbdpuumeHT TpeHns 0,15. [10,9 m/c] 2.2. CamoneT onucbiBaeT neTtnto Hecteposa paanycom 80 M.
Kakosa gonxHa 6biTb HaMMEHbLas CKOPOCTb CamoneTa, YToObl NeTYMK HE OTOPBACS OT CUOEHbS B
BEpPXHel Yactu netnm? [28 M/c] 2.3. bnok ykpenneH Ha BeplUnHE OBYyX HAKNOHHbIX MNOCKOCTEN,
coctasnsiowx ¢ ropusonTom yribl U = 30? u [l = 452. Mupu pasHoi macesl (M1 = m2 =2 «r)
COeVHEHbl HUTbIO, NEPEKNHYTON Yepe3 6nok. Cuntas HUTb 1 6NOK HEBECOMbIMU, MPUHMMAS
KO3PPULMEHTbI TPEHUS TMPb O HAKNOHHbIE MN0CKOCTM pasHbiMK f1 = f2 =f = 0,1 n npeHebperas
TpeHueM B 6noke, onpenenntb. 1) yCKOpPeHne, C KOTOPbIM ABUXYTCS TMPK, 2) CUTY HATSXKEHUS HUTW.
[1) 0,24 M/c2; 2) 12 H] 2.4. Ha xene3HooopoXHow nnatdoopMe ycTaHoBNeHa be3oTkatHas nywka, 13
KOTOPOW Npon3BOAMTCS BbICTPEN BOOMb NOMOTHA MO4 Yriiom (=457« ropmnaoHTy. Macca nnatopmsbl
¢ nywkom J1/=20 1, macca cHapsaga 1=10 Kr, KOadpULUNEHT TPEHUA Mexay Konecam nnaTtgpopmbl 1
penbcamu f = 0,002. Onpenenntb CKOPOCTb CHapAAa, ecnu nocne BoicTpena nnargopma otkarmnach
Ha paccTosiHme s=3 M. [ M/c] 2.5. Ha katepe maccoit T=5 T HaxoanTcs BOAOMET, BbiOpachiBaOWNIA
[1=25 kr/c Boabl co CKOPOCTbIO U = 7 M/C OTHOCUTENbHO KaTepa Hasag. [peHebperas
COMPOTMBNEHMEM ABUXEHWNIO KaTepa, onpenennTtb: 1) CKOPOCTb kaTepa Yepes3 3 MUH Nnocne Havana
OBUXEHWS, 2) npeaenbHO BO3MOXHYIO CKOPOCTb katepa. [1) =4,15 m/c; 2) 7 m/c]

Tewma 3. [1BUXeHUe matepmanbHOM TOYKN B HEMHepLManbHOW cucTteme orcyera. Cunbl
mHepuum. LleHTpobexHas cuna. Cuna TaroteHus u TaxecTtu. Bec tena. HeBecomocTb.
Kopuonucosa cuna. MNpuHuMn aKkBUBaneHTHOCTU. [lBUXeHUe TBepaoro tena. 3akoHbl
OUHaMUKW BpalLaTe/ibHOro ABMXEHUSA TBepaoro refla OTHOCUMTEsNIbHO HEMOABUXHOWN OCH.
MowmeHT cunbl. MomeHT uMnynbca. MoMeHT uHepuumn Tena. Teopema o nepeHoce OCeM.
lNMoHsaTMe 0 rmpockonax.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

KTPOHHEBH
B_EPCHTET
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3A0A4YN 3.1. OnpenenuTtb: 1) paboTy NOOHSATUS rpy3a Mo HAKNOHHOWM MNOCKOCTW; 2) cpenHto n 3)
MakCUManbHYO MOLWHOCTN NOOBEMHOr0 YCTPONCTBA, ecnu Mmacca rpysa 10 kr, AnvHa HaknoHHOM
MNOCKOCTM 2 M, YroN €€ HakNoHa K ropm3oHTy 457, koadhgomumeHT TpeHusa 0,1 n Bpems nogbema 2 C.
[1) 173 Ox; 2) 86 Bt; 3) 173 B1] 3.2. C 6awwHm BbICOTON 35 M roOpM30HTaNbHO BPOLEH KaMeHb Maccoii
0,3 kr. MpeHebperasi cONPOTMBNEHNEM BO3ayXa, onpeaenntb: 1) ckopocTb, C KOTOPOW BpolueH
KameHb, ecnu 4yepe3 1 ¢ nocne Havana OBUXEHUS ero KuHetunyeckasa aHeprus 60 Ix; 2)
NoTEHUManbHYt0 SHepruo kamHsa Yyepea 1 ¢ nocne Havana asuxenus. [1) 17,4 m/c; 2) 88,6 Lx] 3.3.
MpeHebperas TpeHeM, onpenenTb HaUMEHbLLYHO BbICOTY, C KOTOPOI AOMXKHA CKaTbiBATbCS
Tenexka ¢ 4eNnoBekoM Mo Xenoby, nepexoaswemy B netno paguycom 10 M, 4ytobbl OHa caenana
MOJSIHYIO NETNI0 U He Bbinana u3 xenoba. [25 M] 3.4. Myns maccon m=10 r, neTeBwas ropu3oHTanbHO
COo ckopocTblo v=500 M/c, nonagaeT B 6aninMcTMYeckunini MasiTHUK onuHoi | = 1 M u maccoii M=5 kr n
3acTpeBaeT B HeM. OnpenenuTb yron oTKNoHeHms masatHuka. [18730/] 3.5. 3aBncumocTb
NOTEHUMaNbHOM SHEePrum YacTuLbl B LLEHTPANIbHOM CUIOBOM MOMe OT PACCTOSHMSA I 00 LeHTpa nons
3ajaeTcs BbipaxeHuem rae A n B ? nonoxutenbHble NOCTOSHHbIE. Onpenenntb 3HadveHwne ro,
COOTBETCTBYIOLEE PaBHOBECHOMY MOMIOXEHWIO YacTuLbl. FBNSAETCS N1 3TO NONOXEHUe NonoXeHnem
ycToinumeoro pasHoecusi? [r0 = 2A/B] 3.6. Mpwn LeHTpanbHOM abCcontoTHO YNpyrom yoape
OBMXylleecsa Teno Maccon m1 yoapseTcs 0 NoKosLeecsa Teno Macco m2, B pedynbrare Yyero
CKOPOCTb NepBoro Tena ymeHbwaetcs B n = 1,5 pasa. Onpenenntb: 1) oTHoweHne mi/mz2; 2)
KWHEeTUYeCKyto aHepruio T'2 BTOPOro Tena, ecnun nepeoHavanbHas KUHeTu4yeckas aHeprus nepsoro
Tena T1 = 1000 Ox. [1) 5; 2) 555 ] 3.7. Teno maccon m1 = 4 Kr oBUXETCHA CO CKOPOCTbO V1 =3
M/C 1 yoapseTcs 0 HENOABMXHOE TeNo Takon Xe Macchbl. CunTtas yaap LeHTpanbHbIM U HeynpyruM,
onpenenuTb KONNMYEeCTBO TENNOThI, Bbiaenuslweecs npu yoape. [9 Ix]

Tema 4. 3akoHbl coOxpaHeHuUs1 B MexaHuke. MMnynbc. 3akoH coxpaHeHus umnynbca. Pabora.
KunHeTnyeckas v noteHUuuanbHasi 3Heprun. 3aKoH coxpaHeHUs U NpeBpaLLeHusi IHeprum B
MeXxaHuKe. 3aKOH coxpaHeHUs1 MOMeHTa uMnynbca. [ BuXxeHue XnaoKkocTen v rasos.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3AI0A4YN 4.1. C ogHOro ypoBHS HakNIOHHOM NIOCKOCTU OHOBPEMEHHO HAaYMHAOT cKaTbiBaTbCs 6e3
CKONbXEHUS CNAOWHbIE UWINHAP U Wwap 04NHAKOBbIX MacC M OAMHAKOBbIX paanycos. Onpenenntsb:
1) OTHOWeEHME CKOPOCTEN UMNNMHAPA 1 Wwapa Ha JaHHOM YPOBHE; 2) UX OTHOWEHWE B faHHbIA MOMEHT
BpemeHu. [1) 14/15; 2) 14/15] 4.2. K oboay 04HOPOAHOrO CMOWHOro ancka pagnycom R=0,5m
npunoxeHa noctosHHasa kacarenbHasa cuna F= 100 H. Npw BpalweHnm onucka Ha Hero oencTeyet
moMeHT cun TpeHnst M=2 Hlm. Onpepenutb Macey T omcka, ecnm 3BECTHO, YTO €ro yrioBoe
yCKOpeHue [ noctosiHHO 1 paBHO 12 pap/c2. [32 kr] 4.3. Yepes HenoaBMXHbI 6noK B BUAE
OLHOPOAHOrO CrJIOWHOro UMANHApa Maccoin m = 1 Kr nepekmHyTa HeBecoMast HUTb, K KOHLLaM
KOTOpPOWA npukpenneHbl Tena maccamm mi = 1 kr u m2 = 2 kr. MNpeHebperas TpeHmem B ocx H6noka,
onpenenutb: 1) yckopeHue rpy3oB; 2) oTHoweHnsa T2/T1 cun HataxeHusa HuTu. [1) 2,8 M/c2; 2) 1,11]
4.4. CKOpOCTb BpalleHns Koneca, MOMEHT NHEPLIU KOTOPOro 2 krlm2, Bpalarouerocs npu
TOPMOXEHUN paBHO3aMenIeHHo, 3a Bpems t=1 MyuH ymeHblunnach ot n1 = 300 muH-1 0o n2=180
MuH-1. OnpenenuTb: 1) yrnoBoe yCckopeHue e koneca; 2) MoMeHT M cunbl TopMoxeHus; 3) paboty
cunbl TopMoxeHus. [1) 0.21 pag/c2; 2) 0,42 H-m; 3) 630 [0x] 4.5.Henosek maccor m = 80 «r,
cToAWwbr Ha Kpato ropnsoHTanbHoW nnatgopmbl maccon M = 100 kr, Bpalatowencs no NHepLum
BOKPYr HEMOOBUXHOW BEPTUKaNbHON ocun ¢ YacTtotoin n1 = 10 MnH-1, nepexoaunT K ee LeHTpy. CumTas
nnaTcpopMy KpyribiM OAHOPOLHbLIM AMCKOM, a YenoBeka ? TO4e4YHOW Maccon, onpenenntb, C Kakon
yacToToi n2 ByneT Toraa BpawaTbcs nnatgopma. [26 MnH-1] 4.6. OnpeaennTb OTHOCUTENbHOE
yANMHEHWE antoMUHMEBOrO CTEPXKHS, ECNM NPW ero pacTsXeHnn 3aTpadeHa pabota 62,1 Ix. OnvHa
CTEPXHS 2 M, Nnowaab nornepevyHoro cevyeHns 1 mm2, mooynb HOHra ans antomuHuns E = 69 Ma. [ ]

Tema 5. Kone6aHusi n BonHbl. FapMoHUYeckue konebaHuns. MpyXuHHbIN MasTHUK. CnoxeHue
kone6aHuin. BueHusi. durypsbl Jluccaxy. JuHamuka konebaHuin. Ceo6o,aHble KonebaHus.
J.ekpeMeHT 3atryxaHus. JLo6pOoTHOCTb. BbiHyXAeHHbIe Koneb6aHus. Pe3oHaHc. Ynpyrue BOJHbI.
MoHoxpomMaTnyeckas BosiHa, ee cpopMmyna n xapaktepuctukn. Ctosiume BonHbl. 3ByK. dhdekr
HDonnepa.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
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3A0A4YN 18.1. MaTepuranbHas To4ka, coBepluatolas rapMoHnyeckmne konebaHms ¢ yactoTtom v=2 'L,
B MOMeHT BpeMeHu t = 0 npoxoauT nonoxeHue, onpenensemoe KoopamHaTton x0 =6 cM, co
ckopocTbto VO = 14 cM/c. Onpenenntb amnantyay konebanus. [6,1 cM] 18.2. MNonHas aHeprus
rapMoHn4ecku konebniouencsa Toukm pasHa 30 MkIX, a MakcumarnbHas cuna, oencTeyowas Ha
TOuKy, paBHa 1,5 MH. HanucaTtb ypaBHeHWe gBMXEHUS 3TO TOYKM, ECNM Nepuoa KonebaHuii paseH 2
¢, a HauanbHas tpasa /3. [x = 0,04cos([t + [1/3)] 18.3. Mpu nonsewnsanum rpy3os maccamm m1 =
500 r 1 m2=400 r k cBOHOAHbIM NPYXMHAM NocneaHve yaamHUIMCb OANHAKOBO ([|I =15 cm).
MpeHebperas Maccoi NpyxwvH, onpenenutb: 1) neproapl KonedaHuii rpy3oB; 2) KOTOPLIA U3 rPy30B
Npv 0AMHAKOBbIX amMnnnTyaax obnangaet 6onblein aHepruein n Bo ckonbko pas. [1) 0,78 ¢; 2) 1,25]
18.4. dunsnyeckunini MasTHUK NpeacTaBnseT coboil TOHKMIA OAHOPOAHbIA CTEPXEHb ANVHON 25 CM.
Onpenenutb, Ha KakOM PacCTOSIHUM OT LIeHTpa Macc AomkHa 6blTb ToYKa noaseca, 4Tobbl YactoTa
KonebaHuii 6bina MakcumanbHoi. [7,2 cM] 18.5. [1Ba MaTeMaTnyeckux MasTHUKA, AJIMHbl KOTOPbIX
oTamyatotcs Ha DI =16 ¢M, coBepluatoT 3a 0HO U TO Xe BpeMs: oanH n1 = 10 konebaHwuii, opyroi
n2?6 konebanwnit. OnpeaennTtb OnvHbl MasTHUKOB 1 1 12 [I1 ~9 cMm, 12 =25 cm] 18.6. KonebatenbHblii
KOHTYP COAEPXUT KaTywWKy C O6WMM YUCIOM BUTKOB, PaBHbIM 50, MHAYKTUBHOCTBIO 5 MKITH 1
KOHAEeHcaTop eMKOCTbio 2 HD. MakcumanbHoe HanpsixeHne Ha obknaakax KoHaeHcaTopa
coctaenset 150 B. Onpegenntb MakCcMManbHbIi MarHUTHBIA NOTOK, MPOHM3bIBaOWMIA KaTywky. (0,3
MKkBO]

Tema 6. MonekynsipHO-KMHeTUYECKasi TeOp1A CTpoeHns BewlecTtsa. COCToOsiHME Bell,ecTBa.
MapameTpbl cOCTOAHNS. YpaBHeHMNe COCTOAHUS. CTaTUCTUYECKMIA MeTO B MONEKYNAPHOMN
c¢ousuke. NepBoe Hauano TepMoauHaMmMkn. BHyTpeHHs aHeprusi. Tennorta u pabora. Bropoe
Havyano TepMoavHaMUKM.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:
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3Baxapos [0.A.

3ALA4YN 8.1. HaueptuTb 1 06BACHUTD FPadOUKN N30TEPMUYECKOTO 1 N306apHOro NPOLLECCOB B
koopauHataxpu V,pu T, Tun V. 8.2. B cocyne npu temnepatype t = 20?C n gasneHun p = 0,2 Mla
COOEepXMTCS CMeCb rasos ? kucnopoga maccom mi = 16 r n azota macco m2 = 21 r. Onpenenutb
MNOTHOCTb cMecu. [2,5 kr/m?] 8.3. OnpenennTb Hanbonee BEPOSITHYIO CKOPOCTb MONEKYN rasa,
NNOTHOCTb KoToporo npu gasneHuun 40 kla coctasnset 0,35 kr/m3. [478 m/c] 8.4. Vicnonb3ys 3akoH O
pacrnpeneneHm Monekyn naeanbHoro rasa no CKOpoCTAM, HAMTU 3aKOH, BblpaXarowwmi
pacnpeneneHue Monekyn no OTHOCUTENbHbLIM CKOPOCTSM U (u = v/vB). 8.5. Bocnonb3osaslumnch
3aKOHOM pacnpeneneHus naeanbHoro rasa rno 0THOCUTENIbHbIM CKOPOCTAM (CM. 3adady 8.4),
onpenenuTb, Kakas gons Monekyn kmcnopoga, Haxogsauerocs npu temneparype t = 0?C, umeer
ckopoctun ot 100 no 110 m/c. [0,4] 8.6. Ha kakoi BblIcOTE MNOTHOCTb BO34yXa B [iBa pa3a MeHblUe,
4eM ero NAOTHOCTb Ha YpoBHE Mops? CumTatb, YTO TeMNepaTtypa BO34yxa Be3fe oanHakosa 1 paBHa
273 K. [5,5 km] 8.7. Onpenenntb CpeaHo NPoa0NXUTENBHOCTL CBOBOAHOrO Npobera Monekyn
Bogopona npu temnepatype 300 K n gasneHuun 5 kla. SpdeKTUBHbIA guameTp MONekyn NpUHATbL
pasHbIM 0,28 HW. [170 He] 8.8. KoadhdomumeHTbl andodpy3nm 1 BHYTPEHHErO TPEHUS NPU HEKOTOPbIX
YyCNoBUSAX paBHbl COOTBETCTBEHHO 1,42[110-4 m2/c 1 8,5 mxMallc. Onpenenntb KOHLEHTpaUuio
MONEKYN BO3ayxa Npu aTUX YCNoBusx. [1 25011024 M-3] 9.1. A3oT maccon 1 Kr HaxoguTcs npu
Temnepatype 280 K. Onpenenntb: 1) BHYTPEHHIOK SHEPrUO MOMIEKYN a30Ta; 2) CPEeaHIO0
KWHETUYECKYI0 SHEPrunio BpallaTenbHOro ABUXEHNS Monekyn asoTa, ['a3 cuutaTtb ngeanbHboim. [1) 208
k[x; 2) 83,1 k[x] 9.2. Onpenenntb yaenbHble TEMNNOEMKOCTU CV 1 CP HEKOTOPOro AByXaTOMHOI0O
rasa, ecnv naoTHOCTb 3TOro rasa npu HopMmasnbHbIX ycnosusx 1,43 kr/m3. [cv =650 ,D,)K/(KFD K). cp
=910 ,EI,)K/(KrD K)] 9.3. Bogopon Maccoii T = 20 r 6bin HarpeT Ha (T=100 K NPV NOCTOSAHHOM
nasneHnn. Onpegnenntb: 1) KonnyecTso TennoTbl Q, NnepenaHHoe raay; 2) npupaweHmne Ju
BHYTPEHHe aHeprun rasa; 3) paboty A pacwupenus. [1) 29,3 kx; 2) 20,9 kI x; 3) 8,4 k[x] 9.4
Kncnopon o6bemoM 2 i1 HaxoomTtces non aasneHnem 1 MIMa. Onpenenntb, Kakoe KONM4ecTBo
TENNOTbl HE0HX0ANMO COOBWNTL rasdy, YToObl yBENNYNTL ErO faBNEHVE BABOE B pe3y/bTaTe
n3oxopHoro npomecca. [5 kx] 9.5. HekoTtopbii ras maccom 2 kr Haxoautcs npu Temnepatype 300 K
n nog naenexvem 0,5 MlMa. B pe3ynbTare n3oTepMn4ecKoro cxartus gasneHne rasa yBenm4mnoch B
Tpu pasa. PaboTa, 3atpayeHHas Ha cxatue, A = -1,37 kI x. Onpenenntb: 1) Kakow aTo ras; 2)
nepBOHaYanbHbI yaenbHbln 06beM rasa. [1) renuia; 2) 1,25 m3/kr] 9.6. [1ByxaTOMHbI naeanbHbii ras
3aHnMaeT ob6beM V1 = 1 1 n HaxoouTcsa non nasneHmem pl1 =0,1 MIMa. MNocne agnabatnyeckoro
cxartusi ra3 xapaktepuayetcst o6beMoM V2 n nasneHnem p2. B pesynbtate nocneayouero
M30XOPHOro npoLecca ras oxnaxgaercs oo nepsoHavyanbHOM Temnepartypbl, a ero gaeneHve p3 =
0,2 MMa. Onpenenutb: 1) 06bem V2; 2) paBneHune p2. NpenctaBntb 9TM NpoLecchl rpaguyecku. [1)
0,5 n; 2) 0,26 MIMa] 9.7. MigeanbHblit ra3 KONMYECTBOM BELECTBA V=2 MOJIb CHa4Yana n3obapHo
Harpenu Tak, 4To ero 06 beM yBennyuncs B N=2 pasa, a 3aTeM N30XOPHO OXNaaunm Tak, 4To
LaBneHune rasa yMeHbwmnocb Bnn=2 pasa. Onpenenntb NnpupalleHne sHTPONumn B Xo4e yKkasaHHbIX
npoueccos. [11,5 Ox/K] 9.8. Tennosas MawwnHa, coBeplias obpatumblii L1kn KapHo, 3a 04MH LMK
coBepuwaeTt paboty 1 k[1x. Temnepatypa Harpesatens 400 K, a xonoounbHuka 300 K. Onpenenntb:
1) K. 0. 4. MaWwWHbI; 2) KONMYECTBO TEMNOTbI, NOly4aeMoe MallMHOM OT Harpesartens 3a uukn; 3)
KONMYECTBO TENNOThl, OTAAaBAEMOE XONOAUTbHUKY 3a UnKN. [1) 25%; 2) 4 k[ x; 3) 3 kOx] 9.9.
NpoeanbHbili ra3 cosepwaet umkn KapHo, TepMuyeckuii K. n. 4. Kotoporo paeeH 0,3. Onpenenntb
paboTy N30TEPMUYECKOr0 CXaTtusi rasa, ecnv pabota N3oTepMMYECKOro paclmnpeHns cocTaBnsiet
300 Ox. [-210 Ox]

Tema 7. dnekTpuyeckoe rnone B Bakyyme, NpoBoaHUKax n aumaneKkrpmkax. 3akoH KynoHa.
AnekTpusauus. CBA3b MeXAy HanNnpsXXeHHOCTbIO U noTeHuuanom. EanHnubl nuamepeHus
3aNeKTpMUYeCcKMX U MarHUTHbIX BenuuuH. N'pacpmyeckoe npencrasneHue nons. Teopema lNaycca.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:
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3ALA4YM 11.1. [1Ba 3apsXeHHbIX Wwapuka, NoaBELEHHbIX HA HUTSX OONHAKOBOW ONMHbI, ONYCKalTCS
B KepocuH nnoTHocTbto 0,8 r/cM3. KakoBa AonxHa bbiTb MIOTHOCTL MaTepuana Wwapukos, YToObl yron
PaCXOXOEHWUS HATEN B BO3AYXE U KepocuHe Obin 0auH 1 ToT Xxe? [uanekTpunyeckasi NPOHULAEMOCTb
KepocuHa [ =2. [1,6 r/cmM3] 11.2. Ha HEKOTOPOM paccTosiHUM OT BECKOHEYHON PaBHOMEPHO
3apSAXXEHHOM NNOCKOCTUN C MOBEPXHOCTHOM MNNOTHOCTbLIO [ =1,5 HKn/cm2 pacnonoxeHa kpyrnas
nnactuHka. lNnockocTb NNACTUHKN COCTaBNSET C NMMHUAMU HAMPSXEHHOCTU Yrof [=452. Onpenenntb
NMOTOK BEKTOPA HAMPSAXEHHOCTU Yepes 3Ty NNacTuHKy, ecnun ee paguyc r = 10 cm. [1,88 kB M] 11.3.
Konbuo paguycom r = 10 CM U3 TOHKOM NPOBONOKN PABHOMEPHO 3aPSXEHO C NIMHENHON NIOTHOCTbIO

= 10 HKn/M. OnpenennTtb HaNPSAXeHHOCTb MNONS HA OCK, NPOXOASIWENR Yepes LEHTP KOMbLA B TOYKE
A, ynaneHHomn Ha paccTtosHue a = 20 cM oT ueHTpa konbua. [1 kB/M] 11.4. Wap pagunycom R=10 cm
3apsiXeH PaBHOMEPHO C 06BEMHOI NNOTHO-CTbIO [ = 5 HKn/M3. Onpepnenntb HaNPSXeHHOCTb
9NeKTpOoCTaTMYecKoro nons: 1) Ha pacctosHUM r1 =2 CM OT LeHTpa wapa; 2) Ha pacctosaHMn r2 = 12
CM OT UeHTpa wapa. lNoctpoutb 3asucumocTtb E(r). [1) 3,77 B/m; 2) 13,1 B/m] 11.5.
AnekTpocTaTnYeckoe None Co3naeTCs NONOXUTENBHO 3aPSXKEHHO HECKOHEYHOW HUTBIO C
MOCTOSHHOM NIMHEHOM NnoTHoCTblo =1 HKn/cM. Kakyto ckopocTb NprobpeTeT aNEKTPOH,
NpnMbnM3MBLINCE NOA OEACTBUEM MONS K HATU BAONb NMMHUW HAMPSXEHHOCTU C paccTosHus r1 =2,5
cm po r2 = 1.5 cm? [18 Mm/c] 11.6. DnekTpocTaTnyeckoe none cospaetcs cepor pagunycom R=4
CM, paBHOMEPHO 3apPSAXEHHOM C NOBEPXHOCTHOW MIOTHOCTbLIO =1 HKn/m2. Onpepenntb pasHOCTb
NOTEHUMaNoB Mexay OBYMS TOYKaMu Mons, nexawmmm Ha pacctosaHuax ri =6 cmmn r2 = 10 cm. [1,2 B]
11.7. Onpenenntb NMHERHYO NIOTHOCTb BECKOHEYHO AIMHHON 3apsXKeHHON HUTK, ecnun paboTa cun
nonsa no nepemelleHnto 3apsaa Q = 1 HKn ¢ pacctosHma r1 = 10 cM go r2=5 cMm B HanpaeneHuu,
nepneHanKynspHOM HUTK, pasHa 0,1 mIx. [8 MkKn/M] 11.8. MNMpocTpaHcTBO Mexay obknankamm
NAOCKOro KoHAeHcaropa 3arnonHeHo napagorHoOM (D = 2). PacctosHne mexay nnactnHamm d=8,85
MM. Kakyto pa3HOCTb NOTEHLMAN0B HEOHX0ANMMO NOAATb HA NNACTUHbI, 4TOObI MOBEPXHOCTHAS
MNOTHOCTb CBSI3aHHbIX 3aps00B Ha napadouHe coctasnsina 0,05 HKn/cm2? [500 B] 11.9. CeoboaHble
3apsiabl PaBHOMEPHO pacnpeneneHbl ¢ 06 beMHOW MAOTHOCTbIO (=10 HKn/M3 no wapy paanycom R=5
CM 13 OOHOPOLHOr0 N30TPOMHOro AM3NIEKTPUKA C AN3NEKTPUYECKON NPOHNLAEMOCTbIO Li=6.
Onpenenntb HaNPSAXEHHOCTN SNEKTPOCTATUYECKOro NONs Ha paccTosaHnAxX r1 =2 cM 1 r2 =10 cMm oT
ueHTpa wapa. [E1 = 1,25 B/m; E2=23.,5 B/M] 11.10. NpocTpaHCTBO MEXAY NnacTUHaMKU NOCKOro
KOHIOeHcaTopa 3arnofiHeHO CTEK/IOM (|j=7). PaccTtosHue Mexay nnactmHamm d=5 MM, pa3HOCTb
noteHumanos U=500 B. Onpenenntb aHEpPruo Nonspu3oBaHHON CTEKNSHHOW NNacTUHbI, ECNN ee
nnowanb S=50 cm2. [6,64 Mkx] 11.11. IMnockunin BO3OyWHbIA KOHAEHCATOP eMKocTbio C = 10 nd
3apsxeH 0o pasHoctu noteHuuwanos U=1 kB. [locne oTknio4YeHns KoHaeHcaTopa oT UCTOYHMKA
HanpsXXeHUsi paccTosiHME MeX Ay nnacTMHaMmm KoHaeHcaTopa bbino yBenmyeHo B ABa pasa.
Onpenenutb: 1) pa3HOCTb NOTEHUMANOB Ha obknagkax KoHAeHcaTopa Nocne nx pasaBuxeHus; 2)
paboTy BHEWHMX CUN NO pasaBuxeHnto nnactuH. [1) 2 kB; 2) 5 mkx] 11.12. Pa3HoCcTb NoTeHUManos
Mexay nnactuHamu koHgeHcartopa U=200 B. MNMnowanb kaxgon nnactuHel S=100 cM2, paccTosHue
Mexnay nnactmHamm d=1 MM, MPOCTPAHCTBO MeXy HUMMK 3arnOoNHEeHO napadgpuHom ([|=2). Onpepenntb
cuny NPUTSXEHNS NnacTuH apyr K opyry. [3,54 MH]

Tema 8. NOCTOSAHHBIN INEKTPUYECKUIA TOK. DNEKTPUYECKMI TOK U YCNOBUSA ero CyLLeCTBOBaHUSA.
AnekTpoasmxyuias cuna. ACTOYHUKN NOCTOSSHHOro Toka. 3akoH OmMa B MHTerpanbHoM u
anchdepeHumnanbHon chopme. ConpoTneneHne npoBoaHUKOB. MarHUTHOe none B BaKkyyMme U
BelwecTBe. Bsaumonencreme tokos. MarHutHoe none. lNMone asmxyuierocs 3apsaa. 3akoH
Buo ? Casapa ? Jlannaca. 3akoH AMnepa. Buxpesble cBorcTBa MarHUTHoro nons. KoHtyp c
TOKOM B MarHMTHOM norne.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:
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3A0A4YN 12.1. o MegHOMY NPOBOAHUKY cevyeHneM 1 MM2 TeyeT Tok; cuna Toka 1 A. Onpenenntb
CpPenHIo CKOPOCTb YNOpPALOYEHHOro OBUXEHWS 3/1IEKTPOHOB BLAOMb MPOBOAHMKA, Npeanonaras, 4to
Ha KaXAbliA aTOM Meau NPUXOAUTCS OAMH CBOOOLHbIA anekTpoH. MnoTHocTe Mean 8,9 r/cm3. [74
mMkm/c] 12.2. Onpenenntb, BO CKONbKO pa3 BO3pAaCTET cuna Toka, NpoxXoasiero Yepes nnaTuHoBYO
neyb, ecnv Npy NOCTOSIHHOM HanpsXeHUn Ha 3aXxumax ee TemnepaTypa nosbiwaetcs ot t1 =207C no
t2 = 12007C. TemnepaTypHbIn KO3HUUNEHT CONPOTUBNEHNS NNATUHBI NPUHSATb PaBHbLIM 3,65010-3
K-1.[B 5 pa3s] 12.3. No meaHomy npoeoay cedveHnem 0,3 Mm2 Tedet Tok 0,3 A. Onpenenutb cuny,
LEeACTBYIOLYIO HA OTAENbHblE CBODOAHLIE 3MEKTPOHbI CO CTOPOHbI 9NEKTPUYECKOro Nons. Y nenbHoe
conpoTtueneHve meagn 17 HOMmI M. [2,72|]1O -21 H] 12.4. Cnna Toka B NPOBOLHMKE COMPOTUBAEHNEM
10 Om paBHoMepHO ybbiBaeT ot 10 =3 A oo | = 0 3a 30 c. OnpenennTb BblOENMBLIEECS 32 TO BPEMS
B MPOBOAHUKE KonnyecTso Tennotbl. [900 O] 12.5. [MNOTHOCTb 9N1EKTPUYECKOro ToKa B
antoOMUHNEBOM nposode pasHa 5 A/cM2. OnpenennTtb yaenbHYKO TEMNOBYIO MOWHOCTb TOKa, eCnu
yOenbHoe conpoTusneHne antoMmHusa 26 HOm-M. [66 [0x/(m3.c)] 12.6. Onpenenntb BHyTpPeEHHEE
COMPOTMBNIEHME I UICTOYHMKA TOKa, €CNY BO BHeWHen uenv npu cune toka |1 =5 A sblgensercs
mowHocTb P1 =10 Bt, a npu cune Toka 12 = 8 A ? mowHoctb P2 = 12 BT. [0.17 OM] 12.7. Tpun
McToyHuka toka c a.40.c. E1=1,8B,E2=1,4 B E3 = 1,1 B coeanHeHbl HAKOPOTKO O4HOVMEHHbLIMA
nontocamn. BHyTpeHHee conpoTmeneHme nepsoro nctovHmka r1 =0,4 Om, stoporo? r2 = 0,6 Om.
Onpepnenntb BHYTPEHHEE COMPOTUBNEHNE TPETLErO NCTOYHKKA, ECNN Yepe3 NepBbIA UCTOYHUK MaeT
ToK 11 = 1,13 A. [0,2 OM] 14.1. ToHKOe KonbLo Maccor 15 r n paguycom 12 cM HeceTt 3apsa,
PaBHOMEPHO pacnpefeneHHblin ¢ NMHenHon nnoTHocTbio 10 HKn/M. KonbLo paBHOMEPHO BpalLaeTcs
C 4yacTtoTon 8 c-1 OTHOCUTENbHO OCU, NEepPneHANKYNSAPHON MNIOCKOCTM KONbLAa N NPOXoasLen Yyepes
ee ueHTp. Onpenenntb OTHOWEHNE MAarHUTHOrO MOMEHTA KPYroBOro Toka, CO34aBaeMoro KonbLoM, K
ero MoMeHTy umnynbca. [251 HKn/kr] 14.2. [lo npoBoay, COrHyTOMYy B BUAE KBagpara Co CTOPOHOM,
paBHOM 60 CM, Te4eT NOCTOSHHbIN TOK 3 A. OnpenennTb UHAYKLUMIO MarHUTHOMO NONS B LEHTPEe
kBagpata. [5,66 MkTn] 14.3. Mo aByM HECKOHEYHO ONMHHBIM NPSIMbIM NapanienbHbIM NPOBOAHMKAM,
paccTosiHMe Mexay KOTopbiMU paBHO 25 cM, TekyT Toku 20 1 30 A B NpOTUBOMONOXHbIX
HanpasneHnsax. Onpenenntb MarHUTHYO MHAYKUWIO B B Touke, yaaneHHor Ha r1 =30 cM OT nepBoro
n r2=40 cm OT BTOPOro npoBoaHuka. [9,5 MkTn] 14.4. OnpenennTb MarHUTHYIO MHOYKLMIO HA OCK
TOHKOro NPOBOJIOYHOrO KonbLa paguycom 10 cm, No koTopoMy TedeT Tok 10 A, B TOuKe,
pPacnofIOXEHHON Ha paccTosHUK 15 cM OT LeHTpa konbua. [10,7 MkTn]

Tema 9. SnekTpoMarHMTHbIe KonebaHusi U BOJMHbI. ANEeKTPOMarHUTHas UHAYKUUs. OnbITbl
dapagnesi. dnekTpoasMxyLiasa cuna uHoyKumn. Tokn dyko. CamomHaykuusi. Buxpesoe
anekTpuyeckoe none. Tok cMeweHus. YpasHeHus Makceenna B UHTerpanbHoMm u
AudpdepeHumanbHou oopme.

KoHTponbHas paboTa , npvMepHbie BOMPOCHI:

KETPOHHBH
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18.10. KonebatenbHbliA KOHTYP COOEPXUT KaTylWKy MHAYKTUBHOCTbIO 25 MITH, KOHAEHCATOP EMKOCTbIO
10 MkD 1 pesnctop conpoTtusneHnem 1 OMm. Sapsag Ha obknagkax kKoHaeHcaTtopa Qm = 1 MKn.
Onpenenntb: 1) nepuon konebaHuii KOHTYpa; 2) norapndOMUYECKUA DEKPEMEHT 3aTyXaHUs
KonebaHuii; 3) ypaBHEHME 3aBMCMMOCTI U3MEHEHUSI HANPSIXEHMs Ha obknaakax KoHaeHcaTopa oT
BpemeHn. [1) 3,14 mc; 2) 0,06; 3) U = 100e-20tcos 636[t] 18.11. MocnenoBaTtensHO coeAMHEHHbIE
pe3uctop c conpoTusneHmem 110 OM 1 KoHOeHcaTop NOAKMYEHbI K BHEWHEMY NEPEMEHHOMY
HanpsXeHuto ¢ aMnanTyaHbIM 3HadeHnem 110 B. Okasanocb, 4TO0 aMnAnTygHOE 3HA4YeHue
ycTaHoBmBllerocsa Toka B uenu 0,5 A. Onpenenntb pasHOCTb oa3 Mexay TOKOM Y BHELHUM
HanpsxeHneM. [607] 18.12. B uenb nepeMeHHoro toka yactoton 50 'y BKAKOYEHA KaTylKa ANNHOWR
50 cm n nnowapnbio nonepeyHoro ceveHns 10 cm2, cogepxawas 3000 sutkos. Onpenenntb
aKTUBHOE COMPOTUBNEHME KaTYLWKKW, eCNn CABUM a3 MeX Iy Hanps>XXeHWeM 1 TOKOM cocTaenset 607?.
[4,1 OM] 18.13. 'eHepaTop, YacToTa KoTtoporo coctasnset 32 kI 4 u aMmnAnMTygHOE 3Ha4YeHne
HanpsxeHns pasHo 120 B, BKIOYEH B PE30HUPYIOLWYIO LieMnb, EMKOCTb KoTopor 1 HD. Onpenenntb
amMnAnTyoHOE 3HAYeHNe HanpPsXeHUs Ha KOHOeHcaTope, ecnv akTUBHOE conpoTueneHune uenm 5 Om.
[119 kB] 18.14. KonebaTtenbHblii KOHTYP COAEPXMUT KaTywWwKy MHAYKTUBHOCTbIO 5 ML 1 KOHAEHCATOP
eMKocTbto 2 MK®D. [Ins nopaepxaHusi B konebatenbHOM KOHTYpe He3aTyXarowmx rapMOHNYEeCcKmX
KonebaHuii ¢ aMnNIMTyOHbIM 3HAYEHNEM HANpPSXeHNs Ha KoHaeHcaTope 1 B HeobxoanMo NoaBOANTb
cpelnHtoo MowHocTb 0,1 MBT. CunTas 3atyxaHune konebaHuin B KOHType OOCTATOYHO ManbiM,
onpenennTtb 0O0BPOTHOCTb AaHHOIO KOHTYpa. [100] 20.1. SnekTpoMarHUTHAs BONHA C YacToTon 4
MI'u nepexonouT U3 HEMArHUTHOW cpenbl C AN3NEKTPUYECKON MPOHNLAEMOCTbIO 0=38 BaKyyM.
Onpegnenntb NpypalleHne ee onvHbl BonHbl. [31,7 M] 20.2. [1Ba napannenbHbix NpoBoaa, 04HU
KOHUbI KOTOPbIX N30MPOBaHbI, & Apyrve MHIOYKTUBHO COeANHEHbI C FeHepaToOpOM 3NeKTPOMarHUTHbIX
KonebaHuii, norpyxeHbl B cnupT. MNpun cooTBETCTBYIOWEM Noabope 4acToTbl konebaHuii B cucteme
BO3HMKAIOT CTOSAYME BOMHbI. PaccTosiHne Mexay OByMS y3namum CTOSHMX BOSH Ha rnposogax pasHo 0,5
M. [lpMHMMas onanekTpuyeckyo NpoHNLaeMocTb cnmpta U = 26, a ero MarHUTHy NPOHNLAEMOCTb

= 1. onpenennTtb 4acToTy konebaHuit reHepartopa. [58,8 MI'L] 20.3. B Bakyyme BOOMb OCK X
pacrnpocTpaHseTcs nNnockas anekTpoMarHuTHas BonHa. AMANnTyna HanpsXXeHHOCTU 3N1IeKTPUYECKoro
nons BonHbl coctaenset 18,8 B/M. Onpenenntb MHTEHCUBHOCTb BOMHbI, T. €. CPEOHIO 3HEPTUIO,
npuXoasLytocs 3a eANHULY BPEMEHU Ha eouHuLYy nnowanun, pacrnonoXeHHom nepneHankynsapHo
HanpasfeHNIo pacrnpocTpaHeHns BosHbl. [0.47 BT/M2]

Tema 10. BonHoBble cBoMcTBa cBeTa Cnocobbl HabnoaeHUs HTepchepeHLUn ceeTa.
NHTepdpepeHLMs cBeTa Npy OoTpaXeHUn U NpeioMneHnn Ha TOHKUX NaacTUHKax.
UHTepdoepomeTtpsl. MpuHuun MNonreHca-dpeHens. Oudppakuua dpeHensa u dpayHrogpepa.
Adudbpakumsa Ha wenu u pewletke. Nonapusauunsa Npu NOrnoLL.eHMN, oTpaXxeHun n
npenomneHun. [lsomHoe ny4yenpenomneHve B Kpuctannax. UHtepcpepeHLNa NONAPM3OBaHHbIX
nyyemn.

OTt4eT , NpUMepHbIE BOMPOCHI:
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3ALA4YN 21.1. Ha nnockonapannenbHyo CTEKNSAHHYIO NNAacTUHKy (N = 1,5) TonwmHom 6 cM napaet
nog yrnom 35? nyy ceeta. Onpenenvte 60KOBOE CMeLleHMe nyya, NPoWwenwero CkBo3b 3Ty
nnactuHky. [1,41 cm] 21.2. Heob6x0AMMO U3roTOBUTbL NIOCKOBBLIMYKMYHO MH3Y C ONTUYECKO CUNOWA 6
antp. Onpenenntb pagnyc KPUBU3HbI BbIMYKIOW MOBEPXHOCTU NMH3bI, €CNM NokasaTtesb
npenomneHns matepmana nmH3bl paeeH 1,6. [10 cm] 21.3. OnpenennTtb, Ha Kakyto BbICOTY
HeobXx0AMMO NOBECUTb NaMmoyky MolwHocTbo 300 BT, 4ToObl OCBEWEHHOCTb PACNONOXEHHO No4
Hein pockm Bbina paeHa 50 nk. HaknoH mocku coctaensieT 357, a cBeToBas oThaqa namnoyky paBHa
15 nM/BT. T1prHATL, YTO MOJMHBIA CBETOBOW NMOTOK, UCMYCKAEMbI N30TPOMHBbIM TOYEYHbIM UCTOYHUKOM
ceeta, 0 = 4[ll. [2,42 M] 22.1. OnpenennTb, Kakyk OavHy nytM s1 nponoeT qopoHT BOMHbI
MOHOXPOMaTUYECKOro CBeTa B BakyyMe 3a TO Xe BpeMs, 3a KOTOpOoe OH NpoxoauT nyTb s2=1.5 MM B
cTekne ¢ nokasarenem npenomneHuns n2 =1.5. [2.25 mm] 22.2. B onbiTe FOHra wenm, pacnonoXxeHHble
Ha paccrtosaHun 0,3 MM, OCBELLANNCb MOHOXPOMATUYECKMUM CBETOM C ANUHOW BOMHbI 0,6 MKM.
Onpepnenntb paccTosiHWe OT Wenen 00 aKpaHa, eCnv WNpUHa NHTEPdEPEHLMOHHbBIX NONOC paBHa 1
MM. [0,5 M] 22.3. Ha cTeknsiHHbIN KnuH (n = 1,5) HopManbHO NagaetT MOHOXpoMaTtuye-ckuin ceet (1=698
HM). OnpenenuTb yron Mexay noBepxHOCTAMU KNUHA, €CNN PACCTOSHUE MeXAay ABYMS COCEOHVMU
NHTEPPEepPEHUNOHHBIMU MUHUMYMaMN B OTPAXEHHOM cBeTe pasHo 2 MM. [0,4'] 22.4. YcTaHoBka ang
HabntoaeHns konew HbloTOHa OCBeLaeTCs MOHOXPOMaTUYECKMM CBETOM, NafaroWwmM HopMasbHO.
[Mpwn 3anonHeHNn NPOCTPaHCTBA MeXY NMMHI30M N CTEKNSAHHOM NNACTUHKOM NPO3PavyHOm XUIAKOCTbIO
paguycbl TEMHbIX KONEL, B OTPaXEHHOM cBeTe yMeHblwmnuck B 1,21 pasa. OnpenenuTb nokasartesnb
npenomnenuns xmakoctu. (1,46] 22.5. Ha nuH3y ¢ nokasarenem npenomneHmsa 1,55 HopmanbHO
nagaet MOHOXPOMAaTUYECKUA CBET C ANMHOM BONHbI 0,55 MKM. [1na ycTpaHeHus noTepb OTPaXeHHOro
cBeTa Ha NIMH3Y HaHOCUTCS TOHKas nneHka. Onpenenutb: 1) oNTUManbHbIA NoKasartenb NPenoMIeHns
NNeHku; 2) TonwnHy nneHku. [1) 1.24; 2) 0,111 mkm] 22.6. B onbiTe ¢ UHTEPEPOMETPOM
MaikenbcoHa o515 cMeleHns NHTepepeHLNOHHON KapTuHbl Ha 450 NONoc 3epkano NpuLnoch
nepemMecTntb Ha paccTtosaHue 0,135 mMm. OnpenennTtb AAvHY BOMHbLI Nagawuwero ceeta. [0,6 MKM]
22.7. Ha nytn ogHOro na ny4yen MHTepdEepPEHLMOHHOro pedpaktoMeTpa NoOMECTUIN OTKaYaHHYHo
Tpybky onunHoi 10 cMm. Mpu 3anonHeHnn TPYOKM XNOPOM MHTEPMPEPEHLIMOHHAS KapTUHa CMecTnach
Ha 131 nonocy. OnpenenvTb Nokasatenb NPeNoMNeHNs xnopa, ecnv HabnioaeHe NPon3BoOANTCS C
MOHOXPOMaTNY4ECKMM CBETOM C AIMHOM BOMHbI 0,59 MkM. [1,000773]

Tema 11. Bsanmonencreme ceeTa c BeLLecTBOM, [lucnepcus ceeta u Bewlectsa. HopmanbHas n
aHomanbHas aucnepcus. lNoHsTMe 0 paccesHuU ceeta. MU3nyyeHue n nornoLieHue ceeta
aTomamu. 3aKOHbl TEM/I0BOro Uany4yeHus. JIloMMHeCcLLeHLUNSA U ero pa3sHoOBUAHOCTU. 3aKOHbI
coTtoanekTpuyeckoro acpcpekra. Jlasepsbl.

OT4eT , NPUMEpPHbIE BOMPOCHI:

22. [NoToK sHeprumn de, N3ny4yaemblin N3 CMOTPOBOIO OKOLKA NIaBUIbHON neyn, paseH 34 BT.
Onpegnenntb Temnepatypy T neyn, ecnu nnowanp oteepctua S = 6 cm2. 23. OnpenenvTtb 3HEPruo
W, nanyyaemyto 3a spems t = 1TMMH M3 CMOTPOBOIro OKOLWKA Niowanpo S = 8 CM2 NNaBUIbHON Neyn,
ecnn ee Temnepartypa T = 1,2 kK. 25. Temnepatypa T BepxHux cnoes 3se3abl Cupuyc pasHa 10 kK.
Onpepnenntb NOTOK 3Heprum ®e, n3nyyaemblii C NOBEPXHOCTW nnowanbio S = | KM2 370l 3Be34bI.

Tema 12. BopoBckasi Teopusi atoma. Mmnortesa ae-bpounsi. MHoroanekTpoHHble atoMbl. CocTaB
M XapaKTepuCTUKM aTOMHOro sapa.

Tema . UToroesas popma KOHTpons
Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:
BUNETbI K SK3AMEHY (1 cemecTtp)
1

1. OnekTpryeckoe none B BakyyMe. AnekTpuyeckuii 3apam. dnektpuyeckoe none. 3akoH KynoHa.
HanpsixeHHOCTb 1 noTeHuman. CBsa3b MeXay HUMW.

2. MarHuTtHoe none B BewecTBe. HamarHnyeHne marHeTuka. ['mnotesa Amnepa.
2
3. IMOCTOSAHHDBIN 3NEKTPUYECKUA TOK. DNEKTPUYECKNI TOK. YpaBHEHNE HEMPEPLIBHOCTMN.
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4. MarHuTHOe none B BewecTBe. MarHuTHas BOCMPUNMYMNBOCTb N NMPOHNLIAEMOCTb. Bbluncnenune
nonsa B MarHeTukax.

3

5. dnekTpunyeckoe none B Bakyyme. [lunonb u ero none. unonb BO BHewWHeM none. Teopema
["aycca. BbluncneHune nonen npu nomouwm teopemsl [raycca.

6. MarHuTHOe none B BewecTBe. [epBoHavanbHasa Kpmeas HamarHm4yeHus. ['nctepesmc.
4

7. dnekTpuyeckoe rnone B NpoBoaHMKax. PaBHoBecre 3apsanoB Ha npoBogHuke. NpoBoaHMKN B
9NEeKTPUYECKOM rnorne.

8. YpaBHeHusa Makcsenna v anekTpoMarHuTHble BonHbl. [nockas anekTpoMarHuTHas BomHa.
SHeprvsa aneKTpoMarHUTHbIX BOMH.

5

9. dneKkTpryeckoe none B NPOBOAHMKAX. DNEKTPOEMKOCTb. KoHaeHcaTopbl. CoeauHeHne
KOHOEeHCaTOpOB.

10. 9nekTpoMarHnTHaa nHaykums. OCHOBHble POpMynMpPoBKK. OnncaHne BEKTOPHbIX CBOWCTB
don3nyecknx nonen.

6

11. OnekTpnyeckoe none B amanekTpukax. MonspHble n HenonsipHble Monekynbl. Monspusaumns
LNanekTprkoB. CErHeToaNneKTpuKu.

12. DnekTpoMarH1UTHaa UHOYKUMS. SBneHme anekTpoMarHMTHON NHAYKLMW. ONEeKTpoaBMXyLWas cmna
nHaykumn. MNMpumepbl pacyeta. Toku dyko.

7

13. 3neKTp|/|quKoe none B AN3NeKTpukax. Mone BHYTPU ON3NEKTpuka. Ob6beMHble 1
NOBEPXHOCTHbIE CBA3aHHbIE 3apsnbl. BEKTOp ANEeKTPpnYeCKoro CMeweHna n nondapmndaunn.

14. DnekTpoMarHuTHas UHOyKUmns. VIHOyKTMBHOCTb NPOBOAHMKA. B3anMHas MHAYKTUBHOCTD.
SHeprvs MarHMTHOro nons.

8

15. dnekTpnyeckoe none B guanektpukax. dunanektpuyeckas BOCNPUNMYMBOCTb U MPOHULLAEMOCTb.
[MpynMepbl Ha BblYMCNEHWE NONS B ON3NEKTPUKAX.

16. SﬂeKTpOMaFHI/ITHaFI NHOYKUNA. SKCTpaTOKI/I 3aMblKaHNA N pa3MblKaHUA. SBneHue
CcaMOounHLOyKumnn.

9

17. SﬂeKTpI/I‘-IeCKOG none B AN3NeKTpukax. SHeprvm 3apsA>XEeHHOro npoesoaHMKa n KoHgeHcaropa.
SHeprvm ANEeKTpnYeCKoro nons.

18. YpaBHeHua Makcsenna v anekTpoMarHuTHble BOMHbL. YpasHeHus Makcsenna B HTerpanbHom n
AndgodpepeHumanbHom oopme.

10

19. IMOCTOAHHBIN 9NEKTPUYECKUA TOK. DnekTpoasmxywas cuna. ICTOYHMKM NOCTOSAHHOrO ToKa.

20. YpasHeHuns Makcsenna v anekTpoMarHuTHble BOMHbI. YpaBHeHus cpelbl. BonHoBoe ypaBHeHue
NS 3NeKTPOMarHUTHOro nons.

11
21. lNocToaHHbBIR anekTpuyecknin Tok. 3akoH OMma B MHTerpanbHoOm 1 anddpepeHumnanbHon popme.

22. MarHuTtHoe none B BewecTtee. Buabl MarHeTnkos. uamarHeTnam. [apamarHeTnam.
deppomarHeTn3m.

12
23. [ocToAHHbIA anekTpuyeckumin Tok. ConpoTmeneHne NpoBoaHNKOB. CBEPXMPOBOAHUKN.

24. YpasHeHus Makcsenna v anekTpoMarHuTHble BosiHbl. BuxpeBoe anekTpuyeckoe none. Tok
cMelleHus.

13
25. lNocTosaHHbIN anekTpuyeckuin Tok. CoeanHeHne NPoOBOAHNKOB.
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26. dnekTpoMarHnuTHas nHaykumus. Linpkynsums, notok, OMBEpreHumst 1 potop BEKTOPOB
HanPS>XEHHOCTN 3NEKTPOCTATNYECKOrO MONS U UHOYKLMUN MAarHUTHOrO NONS.

14

27. INocTosAHHbIN anekTpuyeckuii Tok. 3akoH Oma ons HeoAHOPOAHOro yyacTka uenn. MowHocTb
TOKa.

28. MarHnTHoe none B BelecTse. BekTopbl HAMArHNYEHNS U HANPSXEHHOCTU MarHUTHOrO MONs.
15
29. lNocToaHHbBIN anekTpuyecknin Tok. 3akoH OMa B MHTerpanbHoOm 1 anddpepeHumnanbHon popme.

30. MarHuTtHoe none B Bakyyme. OTKNOHEHME OBUXYLNXCS 3aPAXEHHBIX HACTUL, 3NEKTPUYECKUM U
MarHMUTHbIM MONSIMA.

16

31. [NoCTOoAHHbIA anekTpuyeckmin Tok. 3akoH [Ixxoyns - JleHua B UHTErpanbHoOm u
AndpdoepeHumanbHom popme.

32. MarHnTHoe none B Bakyyme. 3akoH AMnepa. KOHTyp ¢ TOKOM B MarHUTHOM rone.
17

33. OnekTpunyeckoe none B BakyyMe. DNeKTpuyeckunii 3apsaa. Onektpuyeckoe none. 3akoH KynoHa.
HanpsxeHHocTb 1 noteHuman. CBsa3b Mexay HUMN.

34. MarHuTHOoe none B Bakyyme. BaanmogeicTtene Tokos. MarHutHoe none. Mone asuxyuierocs
3apsaa.

18

35. SﬂeKTle‘-IeCKOG none B NpoBOAHUKAX. PasHoBecue 3apsanoB Ha NPoBO4HUKE. npOBO,EI,HI/IKI/I B
ANEKTPU4EeCKOM none.

36. MarHuTtHOoe none B Bakyyme. 3akoH buo-Casapa-/lannaca. Cuna JlopeHua.
19

37. dnekTpuyeckoe rnone B NPOBOAHMKAX. ONeKTpoeMkocTb. KoHgeHcaTopbl. CoeanHeHne
KOHOEeHCcaTopoB..

38. MarHuTtHOE none B Bakyyme. MarHutHoe none KOHTYpa C TOKOM. MarHUTHbIA MOMEHT.
20

39. SnekTpuyeckoe none B ananektpukax. Mone BHyTpy ananektprka. O6beMHble 1
NOBEPXHOCTHbIE CBSI3aHHbIE 3apsibl. BEKTOp anekTpMYecKoro CMeLLeHns 1 Nonspu3aLmni.

40. MarHuTtHOe none B Bakyyme. [lone coneHonpa v Toponaa.

BUNETbI K 9K3AMEHY (2 cemecTp)
1

1. 3akoHbl reoMeTpuyeckoi onTukn. NonHoe BHyTpeHHee oTpaxeHue. MocTpoeHne n3obpaxeHnii B
TOHKWX NINH3aX.

2. 3aKkoH paamoakTuBHOro pacnaga. Anbga pacnag, 6ata pacnag, dNeKTPOHHbI 3axBarT,
CMOHTAHHOE AeneHne TaXenbix aaep, NPOTOHHAsA PaanoakTUBHOCTb. AKTUBHOCTb PafanoakTUBHOMO
BelecTsa. SaoepHble peakumu.

2

3. 3akoHbl poTo3aNeEKTpnYeckoro adpdpekTa. BHEWHWn 1 BHYTPEHHUIA POTOIdEEKT. DnekTpnyeckas
cxema HabnoaeHus oToadpdekTa.

4. CtpoeHune aTtoMHoro sapa. Coctas aapa. Pasmepsbl sgep. 3apsaa, macca, crnvH aapa. Misotonsl,
n3o06apsbl, N30TOHBI, N30Mepbl. Macca v aHeprus cBs3n. [edekT maccol. [leneHne n cuHTes.
Mogenn cTpoeHus: kanenbHas 1 06onoveyHas.

3

5. ucnepcus ceeta. HopmanbHasa n aHomanbHasa gucnepcus. lornoweHve n paccesHue ceeTa.
Mpunama - kak aucneprupyowmnin npnbop. CnNnowHo’, nonocatbli U NMHeRYaTblin cnekTpbl. Wkana
9N1EeKTPOMarHUTHbIX BOJH.

6. PeHTreHoBCKOe 13MyYyeHne: TOPMO3HOE 1 XapakTepuUcTMYecKkoe.
4
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7. OnTuyeckasl pasHocTb xona. VIHTepdepeHunst ceeta OT ABYX KOrePeHTHbIX UCTOYHMKOB.
Cnocobbl NONy4YeHUst KOrepPEHTHbIX MCTOYHUKOB.

8. OcHoBHble NonoxeHns kBaHToBon Teopun. ['unotesa Jlyn e Bponns. YpasHeHue WpeauHrepa,
3aBucsulee OT BpeMeHu. YpaBHeHve WpeaunHrepa ons ctaumoHapHbIX COCTOSHUIA. [[aMUnbTOHNAH.
CobcTBeHHbIe 3HaveHus. CobCTBEHHbIE hyHKLMN. Bbipox aeHue.

5

9. Oudppakums ceeta. MpuHumn MorreHca-dpeHens. 3oHbl PpeHens. AHanMTU4eCKuii u
reoMeTpuyeckuii cnocobbl pacyeta aMnanTy bl CBETOBOro BekTopa. [pumepsi.,

10. CtpoeHne atoma. Mogenn atoma TomcoHa u Pesepdoopaa. Moctynatel Bopa. OnbiThl dpaHka
lepua.

6

11. Nonsipn3auuns ceeta. ECTECTBEHHbIV 1 NONApPU30BaHHbIN cBeT. CTeneHb nonsapusaumm. 3akoH
Mantoca. Xog ny4yen npu nony4eHMn nonoc paBHOro HaknoHa.

12. Cxema pelweHuns 3a8a4m KBaHTOBOW MexaHMKn ansg atoma sogopoaa. KesaHToBble Ynicna.
XapakTepucTmkn COCTOSHMS 9NEKTPOHA B aTOME BOAOPOAA. DHEPrNS 1 MOMEHT MMNynbca
3NeKTpoHa.

7

13. Ondppakuns dpeHens Ha Kpyrnom 0TBEPCTMM 1 Kpyrinon nperpage. dudppakuma dpayHrodepa
Ha oupakunoHHom peweTke. AudpakLMOHHbIA CnekTp.

14. 3aKkoH paamoakTMBHOro pacnaga. Anbcha pacnag, 63ta pacnan, 3NeKTPOHHbIA 3axBaT,
CMOHTaHHOE OefieHne TaxXenblx a4ep, NPOTOHHas PaanoakTUBHOCTb.

8
15. Odugppakumnsa dpayHrogoepa Ha 1 wenw.

16. CtpoeHne aTtomHoro sapa. Coctas aapa. Paamepsbl aaep. 3apsaa, macca, cnvH agpa. Msotonsl,
n3o6apsbl, N30TOHBI, N30Mepbl. Macca 1 aHeprus ces3n. edekT maccol. [leneHne n cuHTes.
Mogenn cTpoeHus: kanenbHas 1 06onoveyHas.

9

17. Tennosoe n3ny4yeHue. NanydyeHne n nornoweHne ceeta atomamu. [pmupona Tennosoro
n3nyyeHms. 3akoHbl TennoBoro nanydeHns: Kupxrodga, CreparHa-bonbumana, BuHa,
Panes-xuHca. [lonocbl paBHON TONWNHbI.

18. Knaccudprkauusi ypoBHe aHeprum anekTpoHa, ero COCTOSHWI U NX Yucna B aToMe BOAoOpoaa.
10

19. [1BoiiHoe nyyenpenomneHue. MNonspuaaunoHHble Npubopsl. VIHTepdepeHULms NONSpn3oBaHHbIX
BO/H. MckyccTBeHHas aHM30Tponus. BpalweHne nnockocTy nonspraaumm.

20. CnekTpanbHble 3aKOHOMEPHOCTM atoMa Boaopoaa u nx obbsicHeHne B Teopumn bopa.
CnexTpanbHble cepun JlanmaHa, Banbmepa, MNaweHa, Bpaketa u MNyHaa. CnekTpanbHbie TEPMbI.
['naBHOE KBAHTOBOE 4YMCHO.

11

21. Monapwsauusi npy oTpaxeHnn n npenomneHnmn. 3akoH bptoctepa. CteneHb nonsipmaaunm.
OnTtuyeckas cxema ons HabnogeHus nonspusaumu.

22. MNpasuna otbopa npu onTnyeckux nepexonax. CnuH anekTpoHa. MpuHumn Maynu. 3anonHeHne
3N1EKTPOHHbIX 060N0YEK.

12

23. VIHTeppepeHumns B TOHKMX nneHkax. lMonocbl paBHOro HaknoHa. lNonocbl paBHOM TOMWUHBI.
Konbua HbtoToHa. MNprMeHeHne nHTepgepeHumnmn ceeta.

24. ®opmyna NMnaHka. CnekTpanbHbIA COCTaB TEMNOBOrO n3nyyeHns. ONTUYECKUn NMPOMETP.

PACMPEOENEHNE BAIOB MO BUOAM 3AHATUN
(B kaxaom cemecTpe)

Bup 3aHsTMiA MakcumanbHblid 6ann

KoHTponbHble paboTsl (4) 50

NabopaTtopHble paboTbl (6) 50
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Sk3aMeH (B cryyae ycrneuwHom ciaym orusnyeckoro NpakTnkyma n KOHTPO/bHbIX paboT aKk3aMeH
MOXET ObITb MONy4YEeH aBTOMaTUYECKN MO CyMMe HabpaHHbIx 6annos) 50

NTOIro 100

Kon-Bo TeMbl KOHTPONbHbLIX paboT MakcumanbHbii 6ann

1 MexaHuka: KuHemaTmka matepvanbHO TOYKM, TBEPAOro Tena, AMHamMuka, dNeMEHTbl CTaTUKW,
rmopoamHammka, konebaHuns n BonHbl 20

1 MonekynsipHas pu3aurka: MONeKynsapHO-KMHETNYECKAs TEOPUS, TePMOANHAMUKA, TENOBbIE
LBUraTenu, NoOBEPXHOCTHOE HaTSXeHne 5

1 OnekTpocTtartumka. 9On. tok. 3LC. MNMpoeoanmocTb. 15

1 MarHeTn3M. dnekTpoMarHnTHbIe BOMHbI 10

2 ['eomeTpunyeckas ontuka. HTepdepeHumns. dudppakums. Nonspunsaumsa. ducnepcus.
Abcopbums. doToadpdpekT. 25

2 Macca v aHeprus csasu agpa. PagnoaktmeHocTb. Anbha-pacnan. bata-pacnag. AoepHbie
peakunn. [eneHvne anep. TepmosigepHble peakumun. 25

Kon-Bo Tembl nabopatopHbix pabot MakcumanbHblin 6ann

2 MexaHuka: KnHematmka MaTepmaanoM TO4YKW, TBEepaoro tena, oMHaMmmnkKa, sfieMeHTbl CTaTukKu,
rmgpoonHaMmunka, KonebaHms n BonHbI 20

1 MonekynsipHas ou3arka: MONeKyNspHO-KMHETNYECKAs TEOPUS, TepMOANHAMUKA, TENOBbIE
LBUraTenu, NOBEPXHOCTHOE HaTsXeHne 5

2 dnekTpocTtaTuka. 9n. Tok. 3[C. MNposogumocTb. 15
2 MarHeTn3M. dnekTpoMarHnTHbIe BOMHbI 10

4 ['eomeTpuyeckas ontuka. HtepdeperHuns. Oudppakums. MNonapusaums. ducnepcus.
Abcopbums. doToadpdpekT. 30

2 Macca v aHeprus ceasu sagpa. PagmnoaktneHocTb. Anbda-pacnan. bata-pacnag. AnepHole
peakuuun. LeneHve anep. TepmosiaepHble peakumu. 20

7.1. OcHOBHas nuTeparypa:

®dunsnka. OCHOBbI 9NEKTPOANHAMUKN. DNEKTPOMarHNTHble konebaHus 1 BonHbl. Y4ebHoe nocobue/
C.W. Ky3HeuoB. - 4-e n3ga., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL MHDPA-M, 2015. - 231 c.:
60x90 1/16. (nepenneT) ISBN 978-5-9558-0332-6, 500 aka3.
http://znanium.com/bookread2.php?book=424601

CuByxvH, OmunTpunin Bacunbesny. O6wuii kypc comnankm : yyebHoe nocobue ons By3os : B 5 Tomax /
L. B. CuByxuH .? Mocksa : duamarnut, 2006. T. 3: SnekTpudectso .? iagaHme 5-e, ctepeotmnHoe
.? Mocksa : PUSMATJINT, 2009 .? 656 c. : hitp://e.lanbook.com/books/element.php?pl1_id=2317

dusuka. Mpaktukym: YuebHoe nocobue / I'.B. Bpybnesckas, V.A. NoH4YapeHko, A.B. NnbtowoHok. -
M.: HAL NHdppa-M; MH.: HoB. 3HaHme, 2012. - 286 c.: un.; 60x90 1/16. - (Bbicwee obpasoBaHue).
(nepennet) ISBN 978-5-16-005340-0, 1200 3k3. http://znanium.com/bookread.php?book=252334

dunsnka: MexaHvka. MexaHuyeckne konebaHus n BonHbl. MonekynspHas cousuka. TepmoanHammka:
YyebHoe nocobue / C.W. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL
NH®DPA-M, 2014. - 248 c.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 aka.
http://znanium.com/bookread.php?book=412940

7.2. JlononHuTenbHasa nuteparypa:

Bapmacos, A. B. Kypc obuwei conamkm ons npuponononb3osatenein. MexaHuka : y4eb. nocobue / A.
B. bapmacos, B. E. Xonmoropos / MNog pean. A. C. Yupuosa. ? CI6.: BXB-IMeTtepbypr, 2008. ? 411 c.:
nn. ? (YuebHasa nutepartypa ans By3oB).- ISBN 978-5-94157-729-3.
http://znanium.com/bookread.php?book=349931
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KanutoHos, A. M. ®n3unko-mexaHmn4eckne CBOMNCTBA KOMMO3ULIMOHHbBIX MaTepuanos. Ynpyrmue
CBOWCTBA [DNEKTPOHHbIN pecypc] : MoHorpadus / A. M. KanuTtoHos, B. E. PefbkuH. - KpacHospck:
Cub. coenep. yH-T, 2013. - 532 c. - ISBN 978-5-7638-2750-7.
http://znanium.com/bookread.php?book=492077

CaBenbes, Nropb Bnagmmmnposuy. Kypc obuiein dpuanku : ysebHoe nocobume: B 5 kH. KH.4. BonHbl.
Ontuka / N. B. Caeenbes ; OT.. pen. E. C. N'pupacoea .? Mockea : Actpenb : ACT, 2002 .7 256c.

Casenbes, Nropb Bnagnmmnposuny. Kypc obuiein dpusnku : B 5 kH. : yuebHoe nocobue ans BTy3os / U.
B. Casenbes .? Mocksa : Actpenb : ACT, 2003. KH.1: MexaHuka .? Mocksa : Actpenb : ACT, 2003
.? 336¢.

7.3. UHTepHeT-pecypcChbl:

Bawnpos d. U. dusnyeckaa mexaHvka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Bawwnpos @. U. SnektpocTatvka n NOCTOSHHbIA 9NEKTPUYECKUIA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

MyxameawunH W.P., ®uwman A.N.I AHanns rpacovkos KUHEMATUYECKUX BENMYWH ABUXEHNS
marepuanbHoun Toukull -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

HarynuH K.1O., Myxame gwmH n.p. ObpaboTka 1 npencTaBneHne pesynbTatoB N3MEPEHWIA -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

H.C. AnbTwynep, ®./. bawvpos, A.B. BonowwuH, A.A. Mbityrynnunna, K.KO HarynuH, A.P. OnbmeTos.
NabopatopHble paboTbl 06wWeEro Pran4eckoro NpakTuKyma -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "®duamka" npegnonaraet UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeuiiHas ayoutopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuAeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMAHOM ay AUTOPUN COCTOUT U3: MyNbTMMELMIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBatens,
BK/IlOYaloLlWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OloIMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBblM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboin paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpamMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTMBHOM KOMMbioTepHoN cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

NekunoHHas ayanTopust C AEMOHCTPAUMOHHBIM KaBUHETOM (PU3NKN, OCHALWEHHbIE MyNbTUMEONAHBLIM
obopynoBaHuneM. Hay4yHas bubnumoteka KDY ¢ koMnboTepHbIM KnaccoM. Jlabopatopun gomanyeckoro
npakTukyma kagoeapbl oblwen gonamnku.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no
HanpasneHnto 21.03.01 "Hedpterasosoe neno" n npodounnio NoAroToBKN He NPeayCMOTPEHO .
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