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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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.5.3 ObwenpodeccnoHanbHblii
obpaszoBartenbHoit nporpammel 020700.62 "'eonornst u oTHOCUTCS K 6a30BOMA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1, 2 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.

OCHOBHOW

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

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1 CNocobHOCTb MCMONb30BaTh B NO3HABATENBHOM U
(0bLekynbTypHbIE npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTeMaTuKn N eCTECTBEHHbIX HayK
OK-3 CNoCcOBHOCTb NPMOBpPETaTh HOBbIE 3HAHNS, NCMONb3YA
(0BLweKkynbTypHbIE COBpEMEHHble 0bpa3oBaTenbHble Y MHPOPMALMOHHbIE
KOMNeTeHLmm) TEexXHonornm
MK-1
n HOCTb UCMONb30BaTb Bble T TUYeCKMe 3HaHUS
(poecorcnamwe  (0COG00Ts T comar Sasoaue rooperaore 3
KOMreTeHuun) P P
MK-16
(NPOOECCHOHANbHBIE CNOCOBHOCTb NOHMMATL M U3naratb Nnony4Yaemyo MHopMaLmto
KOMMETEHLN) N NpencTaBnaTb pesynbTarbl PU3NYECKMX NCCen0BaHNN
MK-2 CNoCcoBHOCTb NPUMEHATL Ha NpaKTUKe 6a30Bble
(MpocheccmonantHbie n OcpeCCVIOHanprble HaBbIKW P
KOMMeTeHuunn) P

B pesynbTrate 0CBOEHWUS ANCUMMINHBI CTYLEHT:
4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UMEeTb NpaBuNbHOE NOHUMaHNEe PU3NKN Kak HayKu, MOCTPOEHHOW Ha aKCMNepPUMEHTE, B KOTOPOW
OTHOCMTENbHO HEOONbLLIOE YMCNO 0BLWKX PM3NYECKMX 3aKOHOB OMMChIBAET MHOroobpasve
NPUPOLHbIX ABNEHWUN,
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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 Tpy[0EMKOCTb AUCLMIIIMHBI cocTaBnseT 9 3a4eTHbix(ble) eanHnL(bl) 324 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUH1MManbHoe KONMYEeCTBO 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 - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayaMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N 'D'"Kn"(")':lr;m;”b'/ CemecTpl: e mectpa (B wacax) KOHTpOSSA
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|
Tema 1. NHepumnanbHble noMawHee
1_|cvucTembl oTcyera. 1 1-2 4 0 o 3anaHme
" |B3aumogencTteue, cuna,
macca.
oMauHee
Tema 2. Cunbl B A
2. 1 2 4 HW
npupoe. 3 0 3agaHve
Tema 3. [1BnXeHun
ema 3. ‘eHne JomMalHee
3 [MarepuancHon TO4KM B 1 4.5 4 0 4 safaHme
" |[HeMHepumanbHom
CUCTEME oTCcYeTa.
Tema 4. 3aKkoHbl nomatHee
4. |coxpaHeHuns B MexaHuke| 1 6-7 4 0 4 3apaHve
oMauHee
Tewma 5. Konebanus A
5. BOMHbI. 1 8 2 0 4 3apaHune

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 6.
6 MOﬂeKyJ'IHpHO-KI/IHeTVIl-IeCKaZ\ 9-10 4 0 4 ggg:ﬁ;eee
" [Teopus CTpoeHus
BellecTsa.
7. NPOBOAHVIKAX M 1 11-12 4 0 4 3agaHne
ONaneKTpukax.
. oMauHee
Tema 8. [MoCTOSAHHbIN A
8. 3NeKTPU4eCcKnin ToK. 1 13-16 8 0 4 safiaHne
Tema 9. KOHTpONbHas
9. |9nekTpoOMarHuTHole 1 17-18 4 0 6 pabota
KonebaHus 1 BOMHbI.
Tema 10. BonHoBble oTyeT
10-\csoitcrsa ceeta 2 1-6 6 0 14
Tema 11.
11.|Bsanmogencreme ceeta 2 7-8 2 0 10 OoTHET
C BELWECTBOM,
Tema 12. boposckast
Teopus atoma. CocTas i pedoepar
12. N XapakTepucTukm 2 9-14 6 0 4
aTOMHOro sapa.
Tema . toroesas 1 0 0 0 aK3aMmeH
doopma KOHTpons
Tema . torosas 9K3aMeH
2 0 0 0
doopma KOHTpons
Ntoro 50 0 64

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. UHepumanbHble cucTeMbl oTcyeta. Bsaaumopencreue, cuna, macca.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

DPUNSNYHECKAA MEXAHVKA U EE PA3E/JIbl ®duanyeckas mexaHuka unv npocto MexaHuka ?
pasnen usnku, B KOTOPOM ONMCbLIBAETCS Hambonee npoctas oopma ABVMXEHUS MaTEPUN:
MexaHn4yeckoe ABUXEHUe, COCTosWee U3 N3MEHEHNS B3aVIMHOMO PacrnonoXeHus Ten uam nx 4acten
B NPOCTPAHCTBE M BO BpeMeHW. Knaccuyeckas (HbloTOHOBCKAs) MexaHvuka ? pasfnen MexaHuku, B
KOTOPOW n3y4yaeTcs OBMXEHUE Ten, NPOUCXOoasWee Npu CKOPOCTAX MHOMO MEHbLUNX MO CPaBHEHWUIO
CO CKOPOCTbIO pacnpocTpaHeHuns ceeTa B nycTtote. Penatmencrckaa mexaHvuka ? pasgen MexaHuku,
B KOTOPOM M3y4aeTcs ABUXEHUE TeN, MPoMcxosiee npy CKOPOCTSX, CPaBHUMbIX CO CKOPOCTbIO
ceeTta. KBaHTOBas unv BONHOBAs MexaHuka npegHasHadyeHa ong nsydyeHns OBUXeHns MMKpoyacTud,
TO €CTb HacTUL,, MacCbl MOKOS KOTOPbIX CPaBHUMbI UM MEHbLUE MACChl MOKOSI aTOMOB.
Cratuctnyeckasi MexaHuka ? MexaHvika, B KOTOPOW OMMCbIBAETCS ABMXEHNE TOXAECTBEHHbIX
yactuy cpencteamm Teopun seposatHocTen. TP COCTABHbLIE HACT KITACCUYECKOW
MEXAHUWKW CrtaTtunka nocssiweHa n3y4eHnto COCTOSIHUS MEXaHNY4eCKOM CUCTEMbI B MOKOE W YCNOBUIA
ee paBHoBecus. KnHematuka nocesieHa nay4eHunto ABnxeHns ten 6e3 BbISCHEHNS MPUYLH,
KOTOpbIE 3TO ABUXEHWE BbI3bIBAIOT, T.€. 6€3 yuyeTa cun, AeiCTBYIOWMNX Ha Tena n Mexay Tenamu.
JnHamunka nocesweHa n3y4eHnto BMXEHNs Ten C y4eTOM CUsl, KOTopble OeNCTBYIOT Ha Tena u
MeXAy Tenamu, T.e. B COBOKYNMHOCTW C NpU4MHaMM, KOTOpble 3TO OBUXEHWE Bbi3bIBAIOT.

naboparopHas pabora (2 4aca(oB)):
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NabopaTtopHas paboTta € 121. NamepeHne KMHEMaTUYECKUX XapaKTepPUCTUK NPSIMONIMHENHOIO
OBUXEHNS

Tema 2. Cunbl B npupoge.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Cwunbl B npupoae. Cunbl TpeHns. 3aKOH BCEMUPHOro TaroteHus. VMiHeptHas v rpaBntaLmMoHHas
macca. 3akoH KynoHa. 3akoHbl Kennepa. KocMudyeckne ckopocTu. Ynpyrue ceoncTea ten. Buabl
necopmaunin. 3akoH N'yka. QHeprusa ynpyron gecdoopmauuu. lnarpamma pacTsaxeHus.
naboparopHas pabora (4 4aca(oB)):

NTABOPATOPHAS PABOTA N 31. UBYYEHWE YMPYIX OEPOPMALIN

Tema 3. O BuXeHue matepmanbHOM TOYKMN B HEUHEPLMANIbHOW CUCTEeMe OTcueTa.

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

LBuXeHne matepuanbHO TO4KM B HEUHEPUManbHOM cucteme otcyeta. Cunbl MHepUUN.
LleHTpobexHas cuna. Cuna taroteHns n Tsxectu. Bec Tena. HeeecomocTb. Kopuonucosa cuna.
MpuHUMN aKBUBaNeHTHOCTW. [1B1XeHne TBepaoro tena. 3akoHbl AMHAMKKK BpaLlaTenbHOro
OBUXEHNSA TBEpPAoro Tena 0THOCUTENbHO HEMOABUXHOM ocn. MOMeHT cunbl. MOMEHT nMnynbca.
MomeHT uHepumm Tena. Teopema o nepeHoce ocen. [NoHATHe 0 rmpockonax.

naboparopHas pabora (4 4aca(oB)):

NTABOPATOPHAS PABOTA N 21. MPOBEPKA YPABHEHUA BPALWATENbHOW OUHAMUKNA HA
NMPNBEOPE OBEPBEKA JTABOPATOPHAA PABOTA N 22. OMNPEOEIEHME MOMEHTA
NHEPUMN MAXOBOI'O KOJTECA CIMMOCOBOM KOJIEBAHUW JTABOPATOPHAA PABOTA N 23.
OMNPEOENEHME MOMEHTA NMHEPLUWUW TENA C NOMOLWbBbIO KPYTUJTIBHOI O MAATHUKA
Tema 4. 3aKOHbl COXpaHEeHUs1 B MeXaHUuKe

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

3akoHbl coxpaHeHusi B MexaHuke. ViIMnynbc. 3akoH coxpaHeHus nmnynbca. Pabota. KnHetnyeckas
1 NOTeHUManbHas aHeprmn. 3aKoH COXpaHEHUS N NPeBPAaLLEHNS SHEPTM B MeXaHMKe. 3aKOH
COXpaHeHnst MOMeHTa nmnynbca. [BrxeHne XnaokocTen n ra3os.

naboparopHasi pabora (4 4aca(oB)):

NTABOPATOPHAS PABOTA N 11. UBYYEHVE 3AKOHOMEPHOCTEW YMPYIrOro 1
HEYTPYITOro COyoAPEHUA TEN NABOPATOPHAA PABOTA N 12. UBMEPEHWE CKOPOCTU
MONETA NMYN C NOMOLBKO BANTTMCTUYECKOIO MAATHUKA NTABOPATOPHAA PABEOTA N
13. USBMEPEHWE CKOPOCTW MNMOJIETA MY C NOMOLLBIO KPYTUITbHOI O MAATHUKA
Tema 5. Kone6aHusi u BOMHbI.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KonebaHus n BonHbl. FapMoHuyeckune konedbaHms. MNpyXunHHblin MasTHUK. CnoxeHne konebaHuii.
BueHus. durypbl Nlluccaxy. OuHamuka konebaHmin. CBoboaHble konebaHus. [lekpeMeHT 3aTyxaHusl.
L06poTHOCTb. BbIHYX AeHHbIe konebaHus. Pe3oHaHc. Ynpyrmue BonHbl. MOHOXpoMaTnyeckas BosiHa,
ee hopmyna u xapaktepucTtnkun. Ctoa4me BonHbl. 3BYK. ddppekT Jonnepa.

naboparopHas pabora (4 4aca(oB)):

NABOPATOPHAA PABOTA N 51. ONPEOENEHVE OEKPEMEHTA 3ATYXAHNA KAMEPTOHA
NABOPATOPHAA PABOTA N 52. OMNPEOENNEHVE YHACTOTbl KAMEPTOHA CINOCOBOM
BUMEHWW NABOPATOPHASA PABOTA N 53. USYYEHUE ABNEHNA PE3OHAHCA MNMPU
BbIHY X OEHHbIX KOJITEBAHUAX MPYXNHHOI O MAATHUKA JTABOPATOPHAA PABOTA N
61.0OMNMPELENEHNE CKOPOCTU 3BYKA B BO3YXE METO4A0OM MHTEP®EPEHLV

Tema 6. MonekynsipHO-KMHETUYECKasa TEOPUSA CTPOEHUS BELL,eCTBa.

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

MonekynsapHo-KMHeTn4Yeckas Teopust CTpoeHms Bewectea. CocTosiHme BewecTea. [apameTpobl
COCTOSIHUS. YpaBHEeHMe cocTosiHus. CTaTuCTUYECKMA MeTon B MONEKynsapHon domnsuke. MNepsoe
Hayano TepMoanHammkin. BHyTpeHHss aHeprus. TennoTa un paboTa. Bropoe Havano
TEPMOAMHAMUKMN.

naboparopHasi pabora (4 4aca(os)):

NTABOPATOPHAS PABOTA N 253. ONPEOENEHVE OTHOWEHWSA TENJTOEMKOCTEN FA30B

Tema 7. dnekTpuyeckoe nose B BaKyyme, NpOBOAHMKAX U AUIANEKTPUKaX.

PernctpaumoHHbIn Homep -y DAEKT
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

dnekTpunyeckoe none B Bakyyme, NPOBOAHUKAX 1 ananekTpukax. 3akoH KynoHa. 9nektpusaums.
CBA3b MeXay HanpPsXXeHHOCTbO U NOTEHUMANoM. EanHMLBI M3MepeHns aneKTpUHeckmx 1
MarHUTHbIX BENNYMH. ['padonyeckoe npeacrasnexHme nons. Teopema Maycca.

naboparopHasi pabora (4 4aca(oB)):
MOJENNPOBAHWVE SNEKTPOCTATUYECKMX MONEW
Tema 8. MNOCTOAHHbIN INEKTPUYECKUN TOK.
JNIeKLMOHHOe 3aHsiTne (8 yaca(os)):

[MOCTOSHHBIN 3NEKTPUYECKNIA TOK. DNEKTPMYECKNIA TOK 1 YCNOBUS €ro CyLeCcTBOBAHUS.
OnekTpoasuxywas cuna. ICTO4HUKM NOCTOSIHHOrO Toka. 3akoH OMa B MHTErpanbHOn u
anpgepeHumanbHoi oopme. ConpoTmeieHne NpoBoaHMKOB. MarHMTHoOe none B Bakyyme 1
BewecTee. BaanmopencTtaume TokoB. MarHmuTHoe none. NMone aBuxyuerocs 3apsaa. 3akoH buo ?
Casapa ? Ilannaca. 3akoH AMnepa. Buxpesble cBoncTBa MarHUTHOro nons. KoHTyp ¢ TOKOM B
MarHMUTHOM norne.

naboparopHas pabora (4 4aca(oB)):

N3MEPEHWE COIMPOTUBITIEHNA MPOBOOHNKOB MNMPU NMOMOLWW AMIMNEPMETPA U
BOJIbTMETPA. OMNMPEOENEHNE YOEJIbBHOIO COMPOTUBITIEHNA METAJITTMYECKUX
NMPOBOOHWMKOB OMNPEOENEHUE MAPAMETPOB XMMUYECKOIO MCTOYHNKA TOKA C
nomMouwbio AMIMEPMETPA 1 BOJIbTMETPA AMIMEPMETP B LETMN NMOCTOAHHOIO TOKA
BOJIbBTMETP B LIEM NMNOCTOAHHOI O TOKA

Tema 9. dnekTpoMarHUTHbIe KonebaHusi U BOJHbI.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

OnekTpoMarHNTHble konebaHns 1 BONHbI. DNeKTpoMarHutTHas uHaykums. Onbitol @apanes.
OnekTpoasuxywas cuna nHaykumn. Tokn dyko. CamomHaykuns. Buxpesoe anektTpmuyeckoe none.
Tok cmelweHuns. YpaBHeHus Makcsenna B UHTErpanbHon n gudpgpepeHumnansHon oopme.

naboparopHas pabora (6 yaca(oB)):

BO3BYXIOEHNE 3C B KATYWKE NHOYKTUBHOCTW C NMOMOUWbIO NMOCTOAHHbIX
MAIHNTOB BO3BYXIOEHWE 3C B CONEHOWOE MAIHATHbBIM MNMONEM, IMHENHO
3ABNCAWNM OT BPEMEHU NSMEPEHWE 30C-MHOYKUNW B NMPOBOOALEN PAMKE,
OBNXYUWENCA B MOCTOAHHOM MAITHUTHOM NOJNE MSMEPEHVE MHOYKUNA
MAIHUTHOIO Nonyd 3eEM/IN 1 EE COCTABNAOWNX METO00M BPALWAIOLWENCH
KATYLWKA

Tema 10. BonHoBbIe cBOMCTBa CBeTa
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BonHoBble cBoiicTBa cBeta Cnocobbl HabnoaeHs nHTepdepeHumn ceeta. MIHTepdepeHuns ceeta
NpY OTPaXeHWM 1 NPENOMANEHMN Ha TOHKMX NnacTuHkax. IHTepgoepometpsbl. MpuHumn
[MonreHca-®peHens. dudppakuns PpeHens n PpayHrodpepa. dudpakumus Ha Wwenm n pelueTtke.
Monapusauns Npy NOrNoWeHNn, oTpaxeHnn n npenomnexHumn. [1BonHoe nyyenpenomneHmne B
KpucTtannax. IHTepdepeHuns nonsgprn3oBaHHbIX ny4en.

naboparopHas pabora (14 yaca(oB)):

NabopatopHas pabota 21. OnpeneneHne 4nvHbl CBETOBOW BOSIHBI MPK NOMOLWM G1Npu3Mbl
dpeHens. JlabopatopHas pabota 22. OnpeneneHne panmyca KpMBM3Hbl MMH3bI U AJIMHBI CBETOBOM
BO/HbI C NoMoLLbio Koney HetoToHa. JlabopaTtopHas pabota 23. MukpouHTepdepomMeTp JIHHKKA.
NABOPATOPHAA PABOTA 41. N3YYEHME BPALLEHWUA MNMNOCKOCTU NONAPU3ALNN C
NOMOUWbKO NONYTEHEBOIO MOJNTAPUMETPA.

Tema 11. Bsaumopencrteuve cBeta C BeLLECTBOM,
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

B3anmopencTeme ceeTta C BewecTsoM, [lucnepcus ceeta v Bewectsa. HopmanbHas n aHoMmanbHas
ancnepcus. MNMoHaTue o paccesHun ceeta. ManydyeHne n nornoweHne ceeta atomamm. 3akoHbl
TENNOBOro nanyy4yeHuns. JIIOMMHECLIEHLNS N ero Ppa3HOBMOHOCTU. 3aKOHbI (POTOINEKTPNYECKOrO
agpdpekTa. Jlazepsbl.

naboparopHas pabora (10 4aca(oB)):

PernctpaunoHHbIn HoMep 3;;1;'%??(&1:{1;%2
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NabopatopHas pabota 71. N3mepeHne TemnepaTypbl HUTU NaMnbl HAKANMBaHNS C MOMOLLbIO

sapkocTHoro nupomeTpa OIMMNP-09 JTabopaTopHas pabota 72. ViamepeHune temnepaTypbl HATU
namnbl HakanneBaHusl ¢ NOMoLLbio sipkocTHoro nupomeTpa NPOMIHD NNabopatopHas paboTa 73.
3mepeHne Temnepartypbl HATU NaMmbl HAKaNMBaHUS C MOMOLLbIO SPKOCTHOro nupomeTpa S0M1-

Tema 12. BopoBckasi Teopusi atoma. CoctaB ¥ XxapakTepuMCTUKM aTOMHOrO sigpa.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Bopoeckas Teopusa atoma. ['vnotesa ne-bpoina. MHoroanekTpoHHble atoMbl. CocTas u
xapakTepucTukm atomHoro aapa. 26. Mogenn atoma TomcoHa n Pesepcopna. AnepHas mogens
aTtoma. lNoctynatbl bopa. OnbiT ®paHka n ['epua. 3aKOHOMEPHOCTN B aTOMHbIX CNEKTPax.
OnemeHTapHas boposckas Teopus atoma Bogopoa. 'mnotesa ne-bpoiins. YpasHeHne
WpenonHrepa. KBaHTOBO-MexaHN4eckoe onncaHne OBUXEHUS MAKPOYacTuL,.
KBaHTOBO-MexaHn4eckas Teopust atoma sogopona. MHoroanekTpoHHble atoMbl. CNekTpbl WenoYHbIX
meTannos. MynbTUNNETHOCTb CNEKTPOB 1 CNUH 3nekTpoHa. PacnpeneneHne anekTpoHOB B atoMe Mo
9HepreTn4ecknM ypoBHsaM. [Nepuoanyeckas cuctema anemeHTos MeHaoeneesa. PeHTreHoBCKoe
n3ny4yeHme: TOPMO3HOE 1 XxapakTepucTmnyeckoe. Coctas 1 XxapakTepucTmuky aToMHoro sapa. Macca
N aHeprusa ceasu aapa. Mogenu atomHoro sapa. Npupona soepHbix cun. PaanoakTMBHOCTb.
Anbtha-pacnag. berta-pacnagn. AnepHble peakuun. leneHune soep. TepMosaepHblie peakuunu.

naboparopHas pabora (4 4aca(oB)):

NabopaTopHas pabota 82 NoeHTudrkaums BELWECTB Mo CreKTpaM NornoweHns Ha crnekTpanbHOM
npnbope CJ1-3 JlabopatopHas paboTta 83 N3y4eHne cnekTpoB U3Ny4eHUs 1 NOrnoweHns ¢
nomoLubto cnektporpada NCr-51

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;&%ﬂ:;:?:;gzg;
AducumnnuHel pcemecrpa paboTbl (B yacax) a60TbI
CTYL,EHTOB P
Tema 1. NHepumnanbHble NOAroTOBKA
1_|cncTembl oTcuera. 1 1-2  |nomawnero 8 JomaluHee
" |Bsanmopencteume, cuna, 3anaHune
3a0aHus
macca.
noaroToBK
5 Tema 2. Cunbl B 1 3 ugﬂa?uﬁerg 8 JomMauiHee
) . HU
npupone sanaHms 3a0aHune
Tema 3. ,D,BI/I)KveHI/Ie NO4roToBKa
3. [MaTrepnanbHoi To4kM B 1 4-5 |nomawnero 8 JomaluHee
" |[HenHepumanbHoWn 3anaHune
3a0aHus
cuUCTeMe oTcYyeTa.
Tema 4. 3akoHbl noaroToBka
MallH
4. |coxpaHeHus B MexaHuke| 1 6-7 |DomallHero 8 ggﬂaaHM:e
3apaHus
noaroToBkK
5 Tema 5. KonebaHnus v 1 8 Agﬂaﬁlﬁerg 8 nomaluHee
) . HU
BOJTHbI 3ananms 3anaHune
Tema 6.
noaroToBkK
6 MoneKynqpHo—KMHequeCKaq 9-10 ugﬂa?ugerg 8 JomMauHee
" [Teopus cTpoeHuns 3apaHve
3agaHus
BeulecTaa.
Tema 7. OnekTpuyeckoe NO4roTOBKa
- |none B Bakyyme, 1 11-12 |nomawHero 8 JomaluHee
" |npoBoAHMKax n 3anaHune
3a0aHus
ON3NeKTpukax.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
g [Tema 8. MoCToAHHbIi 1 13-16 Egﬂgﬂﬁ:r'(g 8 nomallHee
9NeKTPUYECKNin TOK. 3anaHms 3anaHue
Tema 9. noaroToBka K
9. [9neKkTpoMarHnTHbIE 1 17-18 |KOHTpPONbHOM 8 KszEZ”bHag
KonebaHusi n BOMHbI. pabote P
Tema 10. BonHoBble NoAroToBKa K
10. CBONCTBa cBeTa 2 1-6 oT4yety 25 oTHeT
Tema 11.
11.|B3anmopeicteme ceeta| 2 7-8 gsferfTOBKa K 25 oTyer
C BElECTBOM, y
Tema 12. boposckast
Teopus atoma. CocTas noaroToska K
12. 2 -14 2 T
N XapaKTepucTuku 9 pegoeparty 5 pecpepa
aTOMHOro sapa.
Wtoro 147

5. O6bpasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHus

YTteHune nekuuii B Co4ETaHNM C NEKLUMOHHBIMI OEMOHCTPaLMNSMM (OU3NYECKMX SBIEHNI 1
MyNnbTUMEONAHBIMU cpencTBammn. VIHTepHeT-TecTnpoBaHme, pasbop KOHKPETHbLIX CUTYaLWiA.

YTteHune nekuuii B CO4ETaHNM C NEKLUMOHHBIMUA OEMOHCTPALNSMM (OU3NYECKMX SBIEHNI 1
MyNbTUMEONAHBIMU cpencTBammn. VIHTepHeT-TecTnpoBaHne, pasbop KOHKPETHbLIX CUTYaLWiA.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. UHepumanbHble cucteMbl oTcyeta. Bsaaumopencreue, cuna, macca.
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

3ALA4YN 1.1.3aBUCMMOCTb NPONAEHHOrO TENIOM MYTU OT BPEMEHN 3a[0aETCH YPaBHEHNEM
s=A+Bt+Ct2+Dt3(C=0,1 m/c2, D=0,03 M/c3). Onpenenutb: 1) BpeMsa nocne Ha4ana ABUXEHUS, Yepes
KOTOpOe yckopeHue a Tena bynet paBHo 2 M/c2; 2) cpelHee YCKOpeHue <a> Tena 3a 310t
npomexyTok BpemeHu. [1) 10 ¢; 2) 1,1 m/c2] 1.2. NpeHebperas conpoTMBNEHNEM BO3OYyXa,
onpenennTb yron, Nog KOTOPbIM TENO BPOLWEHO K FOPU3OHTY, ECNIM MaKCMMasnbHas BbICOTA NoaAbeMa
Tena pasHa 1/4 nanbHocTtu ero nonerta. [457] 1.3.Koneco paguycom R = 0,1 M BpawaeTcs 1ak, 4To
3aBVICUMOCTb YrI0BOM CKOPOCTU OT BPEMEHM 3aaeTcs ypaBHeHneM w = 2At + 5Bt4 (A = 2 pag/c2 un
B = 1 papn/c5). Onpenenutb NonHoe yCKopeHue Todek obonaa koneca yepes t = 1 ¢ nocne Ha4ana
BpalLeHns 1 Yncno obopoToB, caenaHHbIX KONecoM 3a aTo 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, NPONAEHHBIA TOYKON 3a Bpems t1=5 ¢ nocne Havana osuxeHus; 3)
NonHoe yCKoOpeHne ons 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 000POTOB, CAENAHHbLIX KOECOM
3a 970 Bpems. [1) 0,21 pan/c2; 2) 240] 1.6.Ounck paguycom R =10 cM BpawaeTcs BOKpyr
HenoABMXHOM OCY Tak, YTO 3aBUCMMOCTb yrna noBopoTa pagnyca gucka OT BpeMeHU 3a1aeTcs
ypaeHeHvem =A+3t+Ct2+Dt3 (B = 1 pan/c, C = 1 pagn/c2, D = 1 pan/c3). Onpenenutb A1 TOYeK Ha
obone koneca K KOHLY BTOPOiA CeKyHAbl MOCNe Havyana ABMXeHus: 1) TaHreHumanbHoe yckopeHue %;
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 npupoge.

PernctpaunoHHbIn HoMep 5AE
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

ALAYM 2.1. o HaKNOHHOM MNOCKOCTU C YrNIOM HAK/OHa a K ropu3oHTY, paBHbiM 307, CKONb3NUT TENO.
Onpepnenntb CKOPOCTb Tena B KOHLE TPeTber CeKyHObl OT Havana CKONbXeHUs, ecnm KoapguumneHT
TpeHns 0,15. [10,9 m/c] 2.2. CamoneT onucbiBaeT netnto Hecteposa paanycom 80 M. Kakosa oonxHa
ObITb HAVMEHbLIASA CKOPOCTb CaMONeTa, YToObl NETYMK HE OTOPBASICS OT CUAEHBS B BEPXHEN YaCTy
netnn? [28 m/c] 2.3. bnok ykpenneH Ha BeplwmnHe ABYX HAKMOHHbIX NIOCKOCTEN, COCTaBNAIOWMX C
ropuaonToM yrnbl [ = 302 v [I = 45?. Mupw paBHoit Macchl (M1 = m2 =2 kr) coeanrHeHbl HUTbIO,
nepeknHyTon Yepes 6nok. Cuntas HATb U BNOK HEBECOMBIMU, MPUHMMASA KO3MULNEHTbI TPEHNS
MMpPb O HAK/NOHHbIE NNOCKOCTU paBHbiMK f1 = f2 =f = 0,1 n npeHebperas TpeHnem B Bnoke,
onpenenutb. 1) ycKopeHne, C KOTOPbIM ABUXYTCS rMpu, 2) cuny HataxeHns Hutu. [1) 0,24 m/c2; 2)
12 H] 2.4. Ha xene3Hon0poXHOM nnatgopMe ycTaHoBneHa b6e3otkarHas nywka, U3 KoTopoi
MPOU3BOANTCS BbICTPEN BAOMb MONOTHA nof yrioM =452 k ropnaonTy. Macca nnatdhopMbl ¢ NywKOV
N/=20 1, Mmacca cHapsga 1=10 kr, KO3(pPUUNEHT TPEHUS MeXdy Konecamu nnartgopmbl 1 penbcamm f
= 0,002. OnpepnennTtb CKOPOCTb CHapsaaa, eCnv nocne BoicTpena nnartgpopmMa otkatunach Ha
paccTosiHue s=3 M. [ M/c] 2.5. Ha kaTepe Maccoit T=5 T HaxoOuTCs BOLOMET, BbibpacbiBatowuii =25
Kr/C BOZbI CO CKOPOCTbIO U = 7 M/C OTHOCUTENBHO KaTepa Ha3al. [NMpeHebperas conpoTnBNEHNEM
OBUXEHVIO KaTepa, onpenenvtb: 1) CKopocTb Katepa Yyepes 3 MUH Nocne Havana ABUXeHus, 2)
npenenbHO BO3MOXHYIO CKOPOCTb kaTtepa. [1) =4,15 m/c; 2) 7 m/c]

Tema 3. [1BUXeHUe maTepuanbHOM TOYKU B HEMHEpLMabHOW CUCTEME OTCYeTa.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

3AL0A4YN 3.1. OnpenennTtb: 1) paboTy NOAHATMA rpy3a NO HAKNOHHOM NNOCKOCTU; 2) CPEeHIo 1 3)
MakCManbHyt0 MOLHOCTM NO4BEMHOrO YCTPONCTBA, ecnu Macca rpysa 10 kr, AnvHa HakloHHOMN
MNOCKOCTM 2 M, YroN ee HakNoHa K ropm3oHTy 457, koadhgomumeHT TpeHusa 0,1 n Bpems nogbema 2 C.
[1) 173 Ox; 2) 86 BT; 3) 173 B7] 3.2. C 6awHu BbICOTOM 35 M ropn30HTaNbHO OpoLWeH KaMeHb Maccow
0,3 kr. lNMpeHebperasi conpoTUBNEHEM BO3ayXa, OonpeaennTtb: 1) CKopocTb, C KOTOPOI BpoLweH
KaMeHb, ecnun 4yepea 1 ¢ nocne Havana ABUXEHUS ero kuHetnyeckas aHeprmus 60 Ix; 2)
NnoTeHUManbHY 3Hepruo kamHs Yyepes 1 ¢ nocne Havana gsunxeHus. [1) 17,4 m/c; 2) 88,6 Ix] 3.3.
lMpeHebperas TpeHneM, onpeaennTb HaMMeHbLYIO BbICOTY, C KOTOPOW OONXHA CKaTbiBaTbCS
Tenexka c 4enoBekoM no xenoby, nepexonswemy B neTio paanycom 10 M, 4yTobbl OHa caenana
MOMHYO NET/NIO U He Bbinana u3 xenoba. [25 M] 3.4. MNMynsa maccoint m=10 r, neTeslas ropu3oHTanbHO
€O ckopocTblo v=500 m/c, nonagaeT B 6annnCTNYeckmini MasTHUK anvHon | = 1 M n maccoin M=5 kr n
3acTpeBaeT B HeM. Onpenenntb yron oTKNoHeHns masatHuka. [18730/] 3.5. 3aBncumocTb
NOTEHUMaNbHOM SHEePrum YacTuLbl B LLEHTPANIbHOM CUOBOM MOMe OT PACCTOSHMS I 00 LeHTpa nons
3apaetcs BbipaxeHveM rae A n B ? nonoxuTenbHble NoCTosiHHble. OnpenenvTb 3HadveHve ro,
COOTBETCTBYIOLEE PABHOBECHOMY MOMIOXEHWIO YacTuLbl. FBNAETCS N1 3TO NONOXEHUE NONoXeHNeM
ycToiuymBoro paesHoeecusi? [r0 = 2A/B] 3.6. Npwn LeHTpanbHOM abCoNOTHO YyNPYrom yaape
OBUXYylleecs Teno Maccorm m1 ynapsercs O NoKoswWeecs Teno Maccor m2, B pesynbrare Yero
CKOPOCTb NepBoro tena ymeHbwaetcs B N = 1,5 pasa. Onpenenntb: 1) oTHoweHne mi/mz2; 2)
KWHEeTNYecKyto aHepruto T'2 BTOPOro Tena, ecnn nepeoHavanbHas KNHeTUYeckas aHeprus nepBoro
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 LeHTpaibHbIM U HeYnpyruM,
onpenenuTb KONMYECTBO TENNOThl, Bbiaenusweecs npu ynape. [9 Ix]

Tema 4. 3aKOoHbI COXpaHeHUs1 B MexaHuKe
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:
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3A0A4YN 4.1. C ogHOro YpOBHS HAKNIOHHOW NIOCKOCTU OOHOBPEMEHHO HAaYMHAKT cKaTbiBaTbCs H6e3
CKONbXEHUS CNAOWHbIE LANHAP U Wap 04MHAKOBbIX MAacC M OAMHAKOBbIX paanycos. Onpenenntsb:
1) OTHOWeEHMe CKOPOCTEN uunMHapa u wapa Ha JaHHOM YPOBHE; 2) UX OTHOLEHWE B AaHHbIA MOMEHT
BpemeHu. [1) 14/15; 2) 14/15] 4.2. K oboay 04HOPOAHOr0 CNIOWHOro Ancka paanycom R=0,5m
npunoxeHa noctosiHHas kacarenoHasa cuna F= 100 H. lNpw BpaweHun onucka Ha Hero oencreyer
MOMEHT cun_TpeHns M=2 HOw. Onpepenntb Maccy T amcka, eCnvm N3BecTHO, YTO ero yrnosoe
yCcKopeHue [ noctosiHHo 1 paBHO 12 pap/c2. [32 kr] 4.3. Yepes HenoaBMXHbIin 610K B BUAE
OLHOPOOHOro CMIOWHOro UMnMHapa Maccor m = 1 Kr nepekmHyTa HeBecoMas HUTb, K KOHL.aM
KOTOpOW npukpenneHbl Tena maccamm mi = 1 kr u m2 = 2 kr. NpeHebperas TpeHnem B ocx 6noka,
onpenenutb: 1) yckopeHue rpy3oB; 2) oTHoweHusa T2/T1 cun HataxeHusa HuTh. [1) 2,8 m/c2; 2) 1,11]
4.4. CKOpOCTb BpalleHUs Koneca, MOMEHT UHEPLIUM KOTOPOro 2 krlm2, BpaLliaroLlerocs npu
TOPMOXEHUN paBHO3aMeaNeHHo, 3a BpemMs t=1 MnH ymeHblumnacbk ot n1 = 300 muH-1 0o n2=180
MuH-1. OnpenennTb: 1) yrnoBoe yckopeHue e koneca; 2) MoMeHT M cunbl TopMoxeHus; 3) paboTy
cunbl TopMoxeHus. [1) 0.21 pagn/c2; 2) 0,42 H-m; 3) 630 ] 4.5.Henosek maccor m = 80 «r,
cToswbin Ha Kpato ropnsoHTanbHom nnatgpopmbl maccon M = 100 kr, BpalarowWwencs no nHepumm
BOKPYr HEMOOBUXHOW BEPTUKANbHON ocKn ¢ YacToTon N1 = 10 MnH-1, nepexoaunT K ee LeHTpy. CumTas
nnaTpopMy KpyribiM OAHOPOLHbLIM AMCKOM, a YenoBeka ? TOYe4YHOW Maccon, onpenennTb, C Kakom
yacToToi n2 ByneT Toraa BpawaTbcs nnartgopma. [26 MnH-1] 4.6. OnpeaennTb OTHOCUTENbHOE
yIONMHEHNE antOMUHMEBOrO CTEPXXHS, ECNM NPW ero pacTsXeHun 3aTpadeHa pabota 62,1 Ox. OnvHa
CTEPXHS 2 M, nowanb nonepeyHoro cedeHns 1 mm2, moayns FOHra gns antommHns E = 69 Ma. [ ]

Tema 5. Kone6aHusi n BOJHbI.
IoMallHee 3afaHune , NPUMepHbIe BONPOCHI:

3AI0A4YN 18.1. MaTepumanbHas To4ka, coBepluarolas rapMoHNyYeckmne konebaHms ¢ yactoTtom v=2 'L,
B MOMEHT BpeMeHn t = 0 npoxoauT nonoxeHve, onpenensemoe koopanHarom x0 =6 cm, co
ckopocTbio VO = 14 cv/c. Onpenenutb amnnutyny konebaHus. [6,1 cm] 18.2. MNonHasa aHeprus
rapMoHunyeckun konebnioweics Toukm pasHa 30 Mk X, a MakcMmanbHas cuna, AeRCTByoWwas Ha
TOuKy, paBHa 1,5 MH. HanucaTtb ypaBHeHWe OBMXEHUS 3TOW TOUKM, ECNM Nepuos KonebaHuin paseH 2
¢, a HauanbHas thasa /3. [x = 0,04cos([t + ﬁ/3)] 18.3. [Npun noasewmrBaHnn rpy3oB Mmaccamm mi =
500 r 1 m2=400 I kK cBOBOAHLIM MPYXMHAM NOCNenHUe yanuHunmch oanHakoso (1 =15 cm).
MNpeHebperas Maccoi NpyxwvH, onpenenntb: 1) nepnoabl KonebaHuii rpy3oB; 2) KOTOPLIA N3 rPy30B
NpW 0OMHAKOBbIX aMnanTyaax obnanaet 6onbluein aHeprmei n Bo CKonbko pas. [1) 0,78 c; 2) 1,25]
18.4. ®dn3nyeckmini MassTHUK NpeacTaBnsieT coboit TOHKNIA OAHOPOAHbIA CTEPXEHb ONNHON 25 CM.
Onpenenutb, Ha KakOM PacCTOSHUM OT LIEeHTpa Macc AomxHa b6biTb ToYKa noaseca, 4Tobbl YacToTa
KonebaHwuii 6bina MmakcumanbHoi. [7,2 cM] 18.5. [1Ba MateMatmyeckmx MasiTHUKa, ONHbI KOTOPbIX
otnnyatotcs Ha DI =16 ¢cm, coBepwatoT 3a 04HO 1 TO Xe BpeMs: oamH n1 = 10 konebaHuia, opyroi
n27?6 konebaHwii. Onpeaenntb AnnHbl MassTHUKOB |1 1 12 [I1 ~9 cMm, 12 =25 cm] 18.6. KonebatenbHbll
KOHTYP COAEPXUT KaTyWKy C OOWMM YNCNIOM BUTKOB, PaBHbIM 50, MHAOYKTUBHOCTbLIO 5 MKITH 1
KOHAEHCAaTOp eMKOCTbIO 2 HD. MakcumanbHoe HanpsixeHne Ha obknagkax KoHaeHcaTopa
coctaenset 150 B. Onpenenntb MakCcMManbHbIi MarHUTHBIA NOTOK, NMPOHM3bIBaOWMIA KaTywky. (0,3
MKkB6]

Tema 6. MonekynsipHo-KMHeTUYeCcKas Teopusa CTpoeHUs BelLl,ecTBa.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Ctpanunua 11 n3 23. il yLH,lf[;F EPCHTET
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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 U AUINEKTPUKaX.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
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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. NoCTOSAAHHBIN 3NEKTPUYECKUN TOK.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 13 n3 23. 111 YHI:I
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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. dnekTpoMarHUTHble Kone6aHUs U BOJHbI.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 14 n3 23. 111 VHI:I
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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
OT4YeT , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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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. Bsaumonencreue cBeTa C BELLLECTBOM,
OT4yeT , NpMUMepPHbIe BOMPOCHI:

3AL0AYN 24.1. Ha rpaHb cTeknsaHHoOM npusmbl (n = 1,5) HopManbHO nagaet nyd ceeta. Onpenenvtb
Yyron oTKNIOHEHMWS Niy4a NPU3MON, eCnun ee NPeoMAsIoWniA yron paseH 257. [14721'] 24.2. MNpwn
NPOXOXAEHUN CBETA B HEKOTOPOM BELECTBE NYTU X ero UHTEHCUBHOCTb YMEHbLUIACh B ABa pasa.
OnpenennTb, BO CKONMBKO Pa3 yMEHbIINTCS MHTEHCUBHOCTbL CBETA npu npoxoxaeHun um nytu 40, [B
16 pas] 24.3. ACTOYHNK MOHOXPOMATNYECKOro cBeTa C ANHON BOMHbI [0 =0,6 MkM mBUXETCS MO
HanpasneHnto kK Habnoaatento co ckopocTbio v = 0.15 ¢ (C ? CKOpoCTb CBETA B BakyyMme).
Onpenenntb AnvHy BonHbl L, koTopyio 3aperncTpupyet npueMHuk. [516 HM] 24.4. Onpenenuts
MUHVMaNbHYIO KMHETUYECKYIO SHEPTUIO (B MEraaneKkTPOH-BONbTax), KOTOPOM [OMKEH obnanatb
3NeKTPOH, 4ToObI B Cpeae ¢ nokasatenem npenomneHns n = 1,5 BoO3HKMKNO nanyyeHne Basunosa ?
YepeHkosa. [0,17 MaB]

Tema 12. BopoBckas Teopus atoma. CoctaB M XapaKkTepMCTUKM aTOMHOro sppa.
pedoepart , NpUMEpPHbIE TEMbI:

KETPOHHBH
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3AL0AYN 27.1. Onpenenntb MakCUMasnbHYO 1 MUHUMAIbHYIO 3HEPrMM ooTOHA B YNbTpacproneToBom
cepuu cnekTpa atoma sogopona (cepum Jlainmana). [Emax =13,2 aB, Emin = 10,2 3B] 27.2.
OnpepnennTtb ANVHY BOMHbI, COOTBETCTBYIOWYIO rpaHuue cepun banbmepa. [364 HM] 27.3. Vcnonb3ys
Teopuito bopa, onpenenntb opbUTanbHbIA MarHUTHBIA MOMEHT SNEKTPOHA, ABVXYLEroCs No BTOPOWA
opbute atoma Bogopoda. [pm=enh/(2m) = 1,8010-23 A[|M3] 27.4. Vicnonb3ys Teopuio bopa,
onpenennTb N3MeHeHne opbuTanbHOro MEXaHMYECKOro MOMEHTA 3N1eKTPOHa NPW Nepexoe ero u3
BO30YXOEHHOro COCTOSIHMS (N = 2) B OCHOBHOE C UCMNyCKaHWeM ¢0OTOHA C AJIMHOW BOMHbI | =
1.212010-7 m. [IL=h=1.05010-34 Ox[c] 27.5. OnpenenuTb NOTEHLMan MoHW3aLWK aToMa
Bogopoga. [13,6 B] 27.6. OcHoBbIBasiCb Ha TOM, YTO SHEPrns NoHU3aumm atoma sogopoga Ei = 13,6
3B, onpenennTb BTOPOW NoTeHuman Bo3byxaeHns atoro atoma. [12,1 B] 27.7. OcHoBbIBasiCb Ha TOM,
4TO SHEeprnsa noHmsauum atoma sogopona Ei =13,6 aB, onpenenntb B 91EKTPOH-BONbTAX 3HEPIUIO
(©OTOHA, COOTBETCTBYIOLLYIO CaMOW AIMHHOBOMHOBOM NuUHMK cepun JlaimaHa. [10,2 aB] 28.1.
CBobofHas yacTmua OBUXETCS CO CKOPOCTbiO U. [lokasaTb, YTO BbIMOHSAETCS COOTHOWeEHME vipasu
= c2. 28.2. DneKTpoH ABMXETCS B aTOMe BOAopoAa no nepeoii 6oposckoi opbute. MpuHnmas, 4to
Jfornyckaemas HeonpeneneHHOCTb CKOPOCTH cocTaBnseT 1% OT ee YMCNOBOro 3Ha4YeHus, onpenenntb
HeornpeneneHHoCTb KOOPANHATbI 3NeKTpoHa. [NpMEHNTENbHO N B JAHHOM Cryyae Ans anekTpoHa
noHaTne TpaekTopum? [Ux=33 HM; HeT] 28.3. [I-CDyHKLI,I/Iﬂ HEKOTOPOW YacTuubl UMeeT Bug, , raer ?

acCTOsIHME 3TOW YacTuLbl OT CUNOBOrO UEHTPa, a ? NocTosHHaga. Onpenenntb cpefHee pacctosHue
ﬁrﬂ YyacTuLbl OT CUIOBOrO LieHTpa. [DrD: /2] 28.4. 3anucatb ypaBHeHue WpeaunHrepa ons
CTauMoHapHbIX COCTOSHUI 3NEKTPOHA, Haxoaswerocs B aToMe Bogopoaa. 28.5. 9nekTpoH
HaxoOMTCS B OOHOMEPHOM NPSIMOYrOfbHON ?noTeHUManbHoM iMe? WNpUHoi Ic 6eckoHeYHO
BbICOKMMU ?cTeHkaMn?. Onpenenntb BeposiTHOCTb W 0OHapyXeHWs aneKkTpoHa B CpedHelh TpeTu
?9Mbl?, €CNn 9NEKTPOH HaxXoaNTCS B BO3OY>XAEHHOM COCTOSAHMM (N=2). MNOSACHUTb OU3NYECKNIA CMbICHT
NONy4eHHOro pesynbTaTa, n306pasvs rpaduyeck NIOTHOCTb BEPOSATHOCTM OBHAPYXEHUS
3MeKTpoHa B JaHHOM cocTosiHMK. [W=0,195] 28.6. MNpsiIMOyronbHblil NOTEHUMAaNbHbIA 6apbep uMeeT
wupuHy 0,1 HM. OnpenennTb B 9NEKTPOH-BONbTax PasHOCTb aHeprui U - E, npu koTopon
BEPOSITHOCTb NMPOXOXAEHNS aNEeKTPOHa CkBO3b Bapbep cocTasmT 0,99. [0,1 M3B]

Tema . UToroeasi popma KOHTpons
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
BUJIETbI K O9K3AMEHY (1 cemecTp)
1

1. DnekTpmnyeckoe none B BakyyMe. SnekTprmyeckuii 3apsag. dnektpudeckoe none. 3akoH Kynoxa.
HanpsxeHHoCcTb 1 noteHuman. CBsa3b Mexay HUMN.

2. MarHuTtHoe none B BelecTBe. HamarHnyeHne marHetuka. M'mnotesa Amnepa.
2
3. MMOCTOSHHbIV 3NEeKTPUYHECKUNA TOK. DNEKTPUYECKNI TOK. YpaBHEHNE HENPEPLIBHOCTY.

4. MarHuTHOe none B BewecTBe. MarHuTHas BOCMPUNMYMNBOCTb N MPOHNLIAEMOCTb. Bbluncnenune
nonsa B MarHeTukax.

3

5. dnekTpnyeckoe none B Bakyyme. [lunonb n ero none. Aunonb BO BHewWwHeM none. Teopema
["aycca. BbluncneHune nonen npu nomouwm teopemsl [raycca.

6. MarHuTHOe none B BewecTBe. [epBoHavanbHasa Kpmeas HamarHm4eHus. ['nctepesmc.
4

7. dnekTpmyeckoe rnone B NpoBodHMKax. PaBHoBecre 3apsanoB Ha npoBogHuke. NpoBoaHMKN B
9NEeKTPUYeCKoM norne.

8. YpaBHeHusa Makcsenna v anekTpoMarHuTHble BOMHbI. [1nockas anekTpoMarHuTHas BonHa.
OHeprus aNeKTpoOMarHUTHbIX BOSH.

5

9. dneKkTpryeckoe none B NPOBOAHMKAX. DNEKTPOEMKOCTb. KoHaeHcaTopbl. CoeanHeHne
KOHOEeHCaTOopOB.

KETPOHHBH
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10. dnekTpoMarHuTHasa nHaykums. OCHOBHble oopMynMpoBkrU. OnncaHne BEKTOPHbIX CBOWCTB
don3nyecknx nonen.

6

11. OnekTpunyeckoe none B amanekTpukax. MonspHole n HenonsipHble Monekybl. Monspusaumns
LnanekTprkoB. CErHeToaneKTpuku.

12. 9nekTpoMarHnTHaa NHOYKUnS. sBneHme anekTpoMarHMTHON NHAYKLMW. DNeKTpOoaBMXyLWwas cmna
nHaykuun. MNMpumepsl pacyeta. Tokn Dyko.

7

13. OnekTpnyeckoe none B amanekTpukax. [None BHyTpu onanektpuka. O6bEMHbIE 1
NMOBEPXHOCTHbIE CBA3aHHbIe 3apsbl. BEKTOp anekTpnyeckoro cMeLwweHns 1 nonspusaumm.

14. SnekTpoMarHnTHas nHaykums. VIHOyKTMBHOCTb NPOBOAHUKA. B3anMHas nHOYKTUBHOCTb.
OHeprnst MarHUTHOro Nonsi.

8

15. AnekTpuyeckoe nosne B amanektTpukax. [manektpuyieckasi BOCIPUMMYMBOCTb U MPOHMLIAEMOCTb.
MpyMepsbl Ha BbIYMCNIEHWE NONS B AUSNEKTPUKaX.

16. DnekTpoMarHuTHas UHOYKLUUS. SKCTPATOKM 3aMblKaHWS 1 pa3MblkaHus. SBneHne
CaMOUHIYKLMN.

9

17. DnekTpnyeckoe none B AM3NEKTpUKax. DHEPrns 3apsixKEHHOro NPOBOAHMKA M KOHAEeHcaTopa.
OHeprvsa anekTpuy4eckoro nons.

18. YpaBHeHna Makceenna v anekTpoMarHUTHble BOMHbL. YpaBHeHns Makcsenna B HTEerpanbHom u
angodpepeHumanbHom oopme.

10

19. IMOCTOSAHHBIN 9NEKTPUYECKUIA TOK. DnekTpoasmxywas cuna. MICTOYHMKM NOCTOSAHHOrO ToKa.

20. YpaBHeHua Makcsenna n anekTpoMarHuTHble BOMHbl. YpaBHeHUs cpedbl. BonHoBOe ypaBHeHve
ANs 9NeKTPOMarHUTHOro nons.

11
21. lNocToAHHbBIA anekTpuyeckunin Tok. 3akoH Oma B MHTerpanbHoOM 1 anddpepeHumnansHon opme.

22. MarHutHoe none B BewecTee. Buabl marHetnkos. uamarHetvnam. [NapamarHeTnsm.
deppomarHeTn3m.

12
23. MNoCcTOSIHHbBIN anekTpuyecknii Tok. ConpoTmeieHne NPoBoAHUKOB. CBEPXNPOBOLHUKM.

24. YpaBHeHua Makcsenna n anekTpomMarHuTHble BOMHbl. Buxpesoe anektpunyeckoe rone. Tok
CMelLLeHus.

13
25. lNocTosaHHbIN anekTpuyeckunin Tok. CoeanHeHne NpoOBOOHNKOB.

26. dnekTpoMarHnTHas nHaykumns. Linpkynaums, notok, AMBEPreHums n potop BEKTOPOB
HaNPS>XEHHOCTU 3NEKTPOCTATUYECKOrO MO U UHAYKLMN MArHUTHOrO NONS.

14

27. IoCTOSAHHbIN anekTpuyeckuii Tok. 3akoH Oma onsg HeoAHOPOOHOro ydyacTka uenun. MowHocTb
TOKa.

28. MarHnTHoe none B BelecTse. BekTopbl HAMArHNYEHNS 1 HANPSXEHHOCTU MarHUTHOrO Mons.
15

29. MocToAHHBIA anekTpuyeckmin Tok. 3akoH OMma B HTerpanbHom n guddpepeHumnanbHom oopme.
30. MarHuTHoe none B Bakyyme. OTKNIOHEHNE OBUXYLWMXCS 3aPAXKEHHbIX YacTUL, SNEKTPUYECKUM Y
MarHUTHbIM MONSAMMW.

16

31. [NocTOoAHHbBIA anekTpuyeckunin Tok. 3akoH Ixoyns - JleHua B MHTerpanbHom 1
angodpepeHumanbHom oopme.

32. MarHutHoe none B Bakyyme. 3akoH Amnepa. KOHTyp C TOKOM B MarHUTHOM none.

KETPOHHBH
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17

33. dnekTpuyeckoe none B BakyyMe. ANeKTpuyeckuii 3apsia. dnektpuyeckoe none. 3akoH KynoHa.
HanpsxxeHHoCcTb 1 noTeHuman. CB3b MeXay HUMW.

34. MarHuTtHOoe none B Bakyyme. Baaumopgencteune TokoB. MarHutHoe none. lNone aesuxyuerocs
3apsana.

18

35. OnekTpuyeckoe none B NpoBoAHMKax. PaBHoBecne 3apsa0B Ha NpoBoAHUKe. [1pOBOAHMKM B
3NEeKTPU4ecKom none.

36. MarHnTHoe none B Bakyyme. 3akoH brno-Casapa-Jlannaca. Cuna JlopeHua.
19

37. 9dnekTpuyeckoe rnone B NPOBOAHMKAX. dnekTpoeMkocTb. KoHgeHcaTtopbl. CoeguHeHne
KOHIEeHCaTopoB.

38. MarHutHoe none B Bakyyme. MarHuTHoe none KoHTypa ¢ TOKOM. MarHUTHbIA MOMEHT.
20

39. dnekTpuyeckoe none B guanekTpukax. Mone BHyTpu ananektpmka. O6beMHbIe U
MOBEPXHOCTHbIE CBSI3aHHbIe 3apsiabl. BEKTOp 3neKTprMyeckoro CMeLeHns 1 nonsipuaaumm.

40. MarHuTHOe none B BakyyMme. [lone coneHonpaa v Topomaa.

BUNTETbI K 9K3AMEHY (2 cemecTp)

]

1. 3akoHbl reomMeTpuyeckoit onTuku. MNonHoe BHyTpeHHee oTpaxeHune. [MocTpoeHne n3obpaxeHuii B
TOHKMX IMH3aX.

2. 3aKOH paamoakTMBHOro pacnaga. Anbga pacnag, 6ata pacnap, 3NeKTPOHHbI 3axsar,
CMOHTaHHOE feneHne TaxXenblx a0ep, NPOTOHHAs PagnoakTUBHOCTb. AKTMBHOCTb pagnoakTUBHOIO
BelecTBa. SoepHble peakumnu.

2

3. 3akoHbl poTO3NEKTPUYHECKOro adpdpekTa. BHEWHNA 1 BHYTPEHHUA POTOIPEKT. DnekTpudeckas
cxema HabnoneHns gpoTtoadhdekTa.

4. CtpoeHne aTtoMHoro sapa. Coctas aapa. Pasmepsbl sgep. 3apaa, macca, crnvH agpa. Misotonsl,
n306apbl, N30TOHbI, N30Mepbl. Macca n aHeprus ceasu. edekt maccol. [leneHve n cuHTes.
Mogenn cTpoeHus: kanenbHas 1 06onoveyHas.

3

5. Oucnepcus ceeta. HopmanbHasa n aHomanbHasa gucrnepcus. lornoweHne n paccesHue ceeTa.
Mpu3ama - kak gucneprypyownii npnbop. CnnowHor, nonocarbii U nMHeRnyaTbii cnekTpbl. Wkana
9N1eKTPOMarHUTHbIX BOMH.

6. PeHTreHoBCKOe 13MyYyeHne: TOPMO3HOE 1 XapakTepuUCcTMYecKoe.

4
7. OnTuyeckas pasHocTb xoa. VIHTepdepeHuns ceeTa OT ABYX KOre€pPeHTHbIX UCTOYHMKOB.
Cnocobbl NoNy4YeHUst KOrepPeHTHbIX MCTOYHUKOB.

8. OCcHOBHbIE MONOXEHUS kBaHTOBOM Teopun. ['unoTesa Jlyn e Bpoinns. YpasHeHune WpeauHrepa,
3aBuicsulee o1 BpeMeHu. YpasHeHve WpeanHrepa ons ctaumoHapHbIX COCTOSHUIA. [T aMUNbTOHNAH.
CobcTBeHHble 3Ha4eHust. CobCTBEHHbIE doyHKLMW. BbipoxaeHue.

5

9. Oundppakums ceeta. MpuHumn MorireHca-dpeHens. 3oHbl PpeHens. AHaNUTUYECKNIA 1
reoMeTpuYeckuin cnocobbl pacyeTa amnanTyabl CBETOBOro BekTopa. Mpumepsl.,

10. CtpoeHne atoma. Mogenu atoma TomcoHa u Peaepdbopaa. MNMoctynatsbl Bopa. OnbiTbl dpaHka
epua.

6

11. MNMonspnsauns ceeta. ECTeCcTBEHHbIN U NONAPU30BaHHbIA cBeT. CTeneHb nonspusaunn. 3akoH
Mantoca. Xog nyyer npu Nony4eHUM nonoc paBHOro HakIoHa.
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12. Cxema pelleHuns 3agadm KBaHTOBOW MexaHKM ong atoma sogopoa. KeaHToBble ymcna.
XapakTepuCTKN COCTOSIHMS 9NEKTPOHAa B aTOMe BOAOpOAA. DHEPrusa 1 MOMEHT UMNyNbca
3nekTpoHa.

7

13. dugopakumnsa dpeHens Ha KPyrinom oTBepcTumn 1 Kpyrnon nperpage. dudopakuna dpayHrodepa
Ha ondopakunoHHon peweTke. JndppakUMOHHBIA CnekTp.

14. 3aKoH paanoakT1BHOro pacnana. Anbgoa pacnan, 63ta pacnam, 3NeKTPOHHbIA 3axBar,
CMOHTAHHOE OeneHne TSXenblx aaep, NPOTOHHAaA PaanoakTUBHOCTb.

8
15. Ougppakumnsa dpayHrogepa Ha 1 wenw.

16. CtpoeHne atoMHoro sapa. Coctas aapa. Paamepbl aaep. 3apsaa, macca, cnvH aapa. Msotonsl,
n3obapbl, N30TOHbI, M3oMepbl. Macca n sHeprus cessn. [dedekt maccol. [leneHne n cuHTes.
Mognenu cTpoeHus: kanensHas n obonoyeyHas.

9

17. Tennosoe n3ny4yeHuve. NanydyeHne n nornoweHne ceeta atomamu. [pupoaa Tennosoro
n3ny4eHns. 3akoHbl Tennosoro nanydeHuns: Knpxroga, CtetpaHa-bonbumana, BuHa,
Panesa-IxwuHca. [Monocbl paBHOM TONWMHBbI.

18. Knaccudpmkauus ypoBHe saHEprum anekTpoHa, ero COCTOSHWUIA U X Yucna B aToMe BOAOPOLA.
10

19. [1BoiiHOe nyyenpenomnenue. MonsaprnsaunoHHble Nprnbopbl. MIHTepdepeHLms Nonspru3oBaHHbIX
BOJH. VICKycCTBEHHas aHu3oTponus. BpalueHne nnockocTu nonspusauunm.

20. CnekTpanbHble 3aKOHOMEPHOCTM atomMa Bogopoaa 1 nx obbscHeHme B Teopumn bopa.
CnexTpanbHble cepun JlanmaHa, BanbMmepa, MNaweHa, Bpaketa u MNpyHaa. CnekTpanbHbie TEPMbI.
['naBHOEe KBAHTOBOE YMCHO.

11

21. Monsipusaums npu oTpaxeHun n npenomneHnn. 3akoH bproctepa. CteneHb nonsipusaunu.
OnTunyeckas cxema anst HabnoeHNs nonspusaunm.

22. Mpasuna otbopa npw ontuyeckmnx nepexonax. CnuH anektpoHa. MpuHuun Maynu. 3anonHexHve
9NEKTPOHHbIX 060M04EK.

12

23. NHTepdpepeHuns B TOHKNX nneHkax. [1onockl paBHOro HaknoHa. [onocbl paBHOM TONWMHBI.
Konbua HbtoToHa. [NpMeHeHne nHTepgoepeHumnmn ceeta.

24. dopmyna MnaHka. CnekTpanbHbli COCTaB TENNOBOIO M3nydeHns. ONTUYecKnii MMpomeTp.

PACMPEOENEHNE BATIOB MO BUOAM 3AHATUN
(B kaxpom cemecTpe)

Bun 3aHaTnii MakcumanbHbIi 6ann

KoHTponbHble paboTbi (4) 50

NabopaTtopHble paboTbl (6) 50

Sk3aMeH (B cryyae yCrewHon caaqn unanyeckoro NpakTukyma n KOHTPONbHbIX paboT ak3ameH
MOXET ObITb MONTy4eH aBTOMaTUYECKN MO CyMMe HabpaHHbIx 6annos) 50

NTOIro 100

Kon-Bo TeMbl KOHTPONbHbLIX paboT MakcumanbHbI 6ann

1 MexaHuvka: KnHemaTuka MaTepuanbHON TOYKWU, TBEPOOro Tena, AMHaMuKa, 3IeMEeHTbl CTaTUKu,
rmopoamHammka, konebaHus u BonHbl 20

1 MonekynsipHasi pu3amvka: MoNekynspHO-KMHeTUYeckas Teopusi, TepMoanHaMmka, TenoBble
LBUraTenu, NoOBEPXHOCTHOE HaTsXeHue 5

1 9nekTpocTartumka. 9n. tok. 4C. lNMpooanmocTb. 15
1 MarHeTn3M. SnekTpoMarHuTHbIe BOMHbI 10

2 ['eomeTtpunyeckas ontuka. IHTepdepeHumns. dudppakums. Nonspunsaumsa. ducnepcus.
Abcopbumns. DoToadpdekT. 25
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2 Macca v aHeprus ceasu agpa. PagmnoaktneHocTb. Anbda-pacnan. bata-pacnag. AnepHole
peakuuun. LeneHve anep. TepmosioepHble peakumu. 25
Kon-Bo TeMbl nabopaTopHbix paboT MakcumanbHblin 6ann

2 MexaHuka: KuHemMaTnka MmatepuanbHON TOYKW, TBEPLAOro Tena, AuHaMmKa, SNeMeHTbl CTaTUKK,
rmopoamHammka, konebaHus n BonHbl 20

1 MonekynsipHasi onauka: MonekynsipHo-KMHeTYeckas Teopusl, TepMoanHaMKa, TennoBble
nBUraTen, NoOBEPXHOCTHOE HaTsXeHue 5

2 9nekTpocrtaruka. In. tok. 4C. NposoamnmocTb. 15
2 MarHeTn3M. dnekTpoMarH1THbIe BOMHbI 10

4 "'eomeTpuyeckas ontuka. HtepdeperHuns. Oudppakums. MNonapusaums. ducnepcus.
Abcopbumns. DotoaddoekT. 30

2 Macca u aHeprus ceasu aapa. PagmnoaktnsHocTb. Anbca-pacnan. bata-pacnag. AnepHole
peakuuun. LeneHve anep. TepmosiaepHble peakumn. 20

7.1. OcHoBHas nuTeparypa:

O6wuin kypc puankm, T. 2. TepmoanHammuka n MmonekynspHas goumauka, CvByxuH, OMuTpuii
Bacunbesuy, 2005r.

Kypc obweit domaunkn, KH. 5. KBaHToBas ontuka. ATomHas comnsnka. Pusmka tBepnoro tena. duauka
aTOMHOro siapa 1 anemeHTapHbix Yactuu, Caeenves, Vropb Bnagummnposwny, 2005r.

dusnka makpocuctem, Viponos, Vropb EBreHbesuy, 2006r.
O6wwuii kypc msnkm, T. 5. ATomHas n apepHas counsnka, CusyxmH, Omutpuin Bacunbesund, 2006r.

Kypc obuweit domaunkn, KH. 3. MonekynspHas gouauka n tepmoanHamuka, Casenoes, Nropb
Brnaoumnposuy, 2005r.

Kypc obweitr domaukn, T. 1. MexaHuka. MonekynspHas domaunka, Casenbes, Virops Bnagnmmnposuy,
2008r.

MonekynsipHas couauka, KukovH, Abpam KoHctaHTnHOBUY;KnkounH, Ncaak KoHcTaHTUHOBMY, 2008r.

8. Unuctakos B.A., Cagbikos 3.K., Meonnos H.I"., llynos E.H., BukyaHTaes M.M. lNpakTukym no
anepHon dpusuke. KI'Y. KasaHnb. 2005.

7.2. lononHutenbHasa nuteparypa:

. AiBopckun b., Detnadg WN. CnpasoyHuk no cousmke. M.: Hayka. 2008.

. CueyxuH [0.B. O6wnii kypc cpmsmku. T. 1 - 4. M., 2002.

. ®enHmaH P., NlenTtoH P., Canac M. ®denHmaHoBckune nekumm no cuaumke. M.: Mup, 1976.
. MateeeB A.H. SnekTpuyecTso n marHetnam. M. Boicwas wkona. 1983, 2002.

. ipopos W.E. 3apaum no obwei omsmke. M.- CI16, 20083.

. Kanawnwkos C. I'. 9nektpuyecteo. M., 1977.

. Enndparos I'. . dusnka teepnoro tena. 1977.

. MeTonounyeckme ykazaHus K BbINOAHEHMIO nabopaTopHbIX paboT obwero gonuanyeckoro
npakTukyma. Pasgenbl: MexaHuka, MonekynsipHas douamka, SneKTpnyecTso 1 MarHeTnsm, onTmka.
KIY. Kadbenpa obuwein gonaunkn. Konnektne astopos. KazaHb. 1987-2008.
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7.3. UHTEepHeT-pecypcChbl:
bawwvpos . V. dusnyeckas mexaHuka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Bawwnpos d. U. SnektpocTatvka n NOCTOSAHHbIA 3NEKTPUYECKUIA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
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MyxamenwuH WN.P., ®duwman A.N. AHanns rpadonkoB KNHEMATUYECKUX BENNYUH OBUXEHUS
mMarepuanbHOW TOYKM -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Harynux K.1O., MyxamenwwmH U.P. ObpaboTtka n npeacTaBneHne pesynbTatoB N3MepPeHnii -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

H.C. AnbTwynep, ®./. bawvpos, A.B. BonowwuH, A.A. Mbityrynnunna, K.HO HarynuH, A.P. OnbmeTos.
NabopaTopHble paboTbl 06wWero ranyeckoro NpPakTukyma -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "dunsunka" npegnonaraet NCNoNb30BaHME CreayoLwero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeaCcTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadn aNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEAMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IOYAOLWeEN Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noakntoyeHms: USB,audio, HDMI. iHTepakTnBHas TpnbyHa npenofnaBaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLEHHbIM paboynm MecToM npenonasatens. [NpenonasaTenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0S OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUN, NPaKTU4eckne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums TakXke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHON KOMMboTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOywwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepaTtype N Hay4HbIM
nepuoan4yecknm n3gaHnsam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobnoaeHNEeM BCEX aBTOPCKMX N CMEXHbIX Npas.

NekunoHHas ayanTopms ¢ AEMOHCTPALMOHHBIM KABUHETOM (OU3NKK, OCHALLEHHbIE MyNTbTUMEOUAHBIM
obopynoBaHneM. HayuHas 6ubnmnoteka KPY ¢ KoMnbloTEpPHbBIM KnaccoM. JlabopaTopum gomanyeckoro
npakTukyma kagoeapbl oblwei gonamnku.

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020700.62 "["'eonorusa” n npopunio NoaroTosku [reoxmmus .
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