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AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Hucuummaa duzuka Bxoaut B o0s3aTenbHyo yacth OIIOIT  oGpasoBatenbHOM
nporpamMmbl OakanaBpuata 1o HampasieHuro 09.03.04 [IporpamMmmHas HHXXEHEPHS

HucuummuHa peanusyercs Ha ¢akynbrere MHGOpMATHKH ¥ WHEPOPMAIMOHHBIX
TeXHOJOTUN Kadeapoit oOuiel U TeopeTUHIeCKOn PU3nKu

CopepkaHue JUCUMIUIMHBI ~ OXBAaThIBAET KPYr  BOIPOCOB, CBSI3AHHBIX C
MOHMMAaHUEM OCHOBHBIX 3aKOHOB (DM3WKH, 0OecreunBaromux GyHKIIMOHUPOBAHUE
YCTPOMCTB BBIYMCIUTENBLHON TEXHUKH, MO3BOJIAIONIEE OPUEHTUPOBATHCS B MOTOKE
HAy4YHOM M TEXHUYECKOW uH(poOpMaIy, 00eCHeurnBaroueM CHCTEMAaTHYEeCKOe
O0OHOBJICHHE U MOJAepKAHIE COBPEMEHHOTO YPOBHS MOATOTOBKH.

JucuumnuHa  HamneneHa Ha  (QOPMUPOBAaHHE  CIEAYIONMX  KOMIETCHIIMN
BBITTyCKHUKA: oOmenpodeccuonanbHbix - OIK-1.

[IpenosaBanue AUCUUIUIMHBI MPEIyCMATPUBAET MPOBEACHHUE CIEAYIOIIUX BHJIOB
y4eOHBIX 3aHATHIL: JIEKIIMU, TPAKTUUECKUE 3aHATHUS, CAMOCTOSITENIbHAS padoTa.

Pabouasi mporpamma NHCHMIUIMHBI TPETyCMATPUBACT TMPOBEACHHUE CIEAYIOIIHNX
BUJIOB KOHTPOJISI yCTEBAEMOCTH B (OPMEKOHTPOJIBHOM pPabOThI, KOJJIOKBUYyMa
UIIPOMEKYTOUHOTO KOHTPOJIS B (popme 3aueTa, SK3aMeHa

OObeEM AUCHUILUIMHBI 3 3a4eTHBIX e€auHuI, B ToM uucie B 108 akameMuyeckux
yacax 1o BUJaM YYEOHBIX 3aHATHUM

OYHasAa
Cemec YueOHble 3aHATHS dopma
yy) B TOM YHCJIe MIPOMEXKYTOY
Bcee- KonrakTtHas pabora 00ydaromuxcs ¢ mpenoaBaTeaeM CPC, HOM
ro | Bcee- M3 HUX BTOM | AaTTECTallMK
ro Jlexny | Jlabopatops | IIpaktnye | KCP | koHCynbTa | YHUCIIE 3a4ceT,
un bI€ 3aHATHA CKHE 1007071 3K3aM 9K3aMeH
3aHATHSL CH
2 108 | 54 18 18 18 54 3ayer




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

[{enssMu OCBOCHUS TUCIUTUIMHBI (MOTyJis1) DU3HKa SABISIOTCS:
-CO3/1aTh YHUBEPCAIBHYIO 0a3y M1l U3y4eHUs TPO(PECCHOHATBLHBIX TUCITUTIINH ;
-pa3BUTH PECTaBICHUE O GU3HMUECKUX 3aKOHAX OKPYKAIOIIETO MUpPa B X

CIMHCTBE U B3aUMOCBSI3H ;
-pa3BUTh KOHIIEMIIUH, B COOTBETCTBUU C KOTOPHIM OaKaTaBphl TOIKHBI OBITH
CIIOCOOHBI peraTh HAyYHO- TEXHUYCCKUE 33/1aul B X MMOCIICAYIOMEH
npodheCCUOHAIBHON JIeITEIIbHOCTH

2.MecTto qucnuniauebl B cTpykrype OIIOII 6akanaBpuara
Jucrunmaa @usuka BXoauT B 00s3aTenbHyto yacTh OITOII

b1.0.02.04. o6pazoBarenbHOM mporpaMMbl OakajaBpuara I10 HampaBICHUIO
09.03.04 ITporpamMHasi UHKEHEPHS.

N3ydeHnne JaHHON AMCHUIIIMHBI Oa3UpyeTCs HA CASAYIOMIMX AUCIUIIINHAX:

1. Marematnka

OCHOBHBIE MOJIOKEHUS TUCUUILITUHBI IOJKHBI ObITH UCIIOJIB30BAHBI B J1aJTb-
HEWILIEM MPU U3YYEHUU CIEAYIOMMNX TUCIUILINH
1. be3omacHOCTh )KU3HENESTENLHOCTH
2.1. CoBpemeHHbIe THPOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH
2.2. TeneKOMMYHHUKAIIMOHHBIE TEXHOJIOTUH

3. Komnerenuun odyuaruierocs, popMupyembie B pe3yJibTaTe 0CBOCHHUSA
AUCHHUILIMHBI (IlepeYeHb IJIAHMPYEMBIX Pe3yJIbTAaTOB 00yUYeHHsI) .

Kon naumenoBanue | Kox u HaumeHoBaHuE IInanupyemble pe3yabTaThl IIpouenypa
KOMIICTECHIINH K3 WHINKATOPa JOCTIKEHUS 00yIeHMS OCBOCHHUS
®I'oC BO KOMITCTCHIIMI
OIIK-1. Crocoben OIIK-1.1. 3HaeT OCHOBEI 3HaeT OCHOBBI MaTEMAaTHKH, | Y CTHEIN
MIPUMEHSTh MaTeMaTHKH, QU3UKH, (hbM3UKH, BRIYUCIATEILHON TEXHHUKHU | OTPOC,
€CTECTBCHHOHAYYH | BBIYMCIUTEIBHOU TEXHUKUA | ¥ NPOrPAMMUPOBAHUSL. MMHCHMCHHBIH
BIC H U IPOrPaMMHUPOBAHHSL. onpoc
obmeunmxeHepusie | OIIK-1.2. Ymeer pemats Ymeer pelathb CTaHAAPTHBIE | Y CTHBIN
3HAHHUS, METOJIBI CTaHIapTHEIE npodecCHOHAbHBIE  3aadyd  C | OIpoC,
MaTeMaTH4YECKOTO po(heCCUOHANBHEIC 3a/1a4ll | TPUMECHEHUEM MUChbMEHHBIN
aHanausa u C IPUMEHEHUEM €CTECTBCHHOHAYYHBIX H  0O0IIe- | ompoc
MOJICITUPOBAHUS, €CTEeCTBCHHOHAYYHBIX U WIKEHEPHBIX  3HAHWH, METOMOB
TEOPETUYECKOr0 U OOIICMHKEHEPHBIX 3HAHWM, | MATEMAaTHYECKOTO aHanm3a u
OKCIIEPUMEHTAJILHO | METOJAOB MAaTEeMAaTUYECKOIO | MOJEIUPOBAHMUSL.
IO UCCIICJOBAHNA B | aHAJIM3a U MOJICIIMPOBAHUSL.
npodeccuonansHol | OTIK-1.3. Biageer Bnaneer HaBBIKAMH | Y CTHBIN
ACATCIIBHOCTHU HaBBIKAMM TCOPECTHUUCCKOIO | TCOPECTUUYCCKOTO U | OIIpoC,
U DKCIIEPUMEHTAIBHOTO AKCIEPUMEHTAIBHOTO MUChbMEHHBIN
HCCIIeIOBaHMS 00BEKTOB HCCIIEIOBAHUS 00BEKTOB | OTpOC

npoheCCUOHATBHOMN
JICSITETIBHOCTH

poecCHOHaTbHOMN JCSATEIbHOCTH




4. O0beM, CTPYKTYpa M coJep:KaHue TUCHUIIMHBI.

4.1. O0beM TUCIHUILUIMHBI COCTABIAET 3 3aueTHBIX eanHul, 108 akageMuueckux
YacoB.

4.2. CTpyKTypa AUCUUTIIVHBI.

OYHasAa
Buasbi yueonoii « ®opMbI TEKYLIETO
Pa3neJibl 4 TeMbI PaGoThI, BKJIIOYAs 5 KOHTPOJIs
Ne AUCHUILINHBI - CaMOCTOSITEJIbHYIO < ycneBaeMocTH (no
n/n g padoTy CTyIeHTOB U :‘ Heldenam cemecmpa)
= g TPYA0EMKOCTH (B = ®opma
§ 3 Jacax) 2 NPOMEKYTOYHOM
5 | 5 v = .| = aTTecTauuu (no
= b o = 2 =3 S cemecmpam)
E §,'3 ; =) - 2
= =8| &% 25| S
= = = S S = S =
gl s Ele 2 Bg
2| 8 2 lg 1
S 2 13
=l =8
Monayns 1. Mexanuka, D1eKTpU4eCTBO
1 Beenenue. Ilpeamer | 2 2 2 VCTHBIT ¥ IUCHMEHHBIN
¢busuku. CoueraHue ompoc, KOHTPOJIbHBIC
9KCIEPUMEHTAJILHBIX paboTEI. Tecroseie
" TEOPETHYECKHX 3amanus. [Ipakrtuueckue

3aJaqyu 1o TEMATHUKEC

METOAOB B IIO3HAHUU
CocraBnenne pedepara

OKpyXaroleu  mpu-

10 TEMaM
pOABbL.

2 JlnHamuKa IBYOKCHUS. | 2 2 2 VCTHBII ¥ IUCHMEHHBIN
Jnnamuka or1poc, KOHTPOJIbHBIE
IIOCTYIIaTeJIbHOI'O pa6OTI>I. TecToBrIe

3amanus. [IpakTudeckue
3aJaud MO0  TEMAaTHKE
Cocrapiienue  pedepara

JBUKEHUS. DHEPrHUs

0 TEMaM
3 JnHamuka 2 2 2 2 VYCTHBIE W MHUChMEHHBIN
BPAIaTEILHOTO ompoc, KOHTPOJIbHBIE
NBYOKEHUA. J[MHAMUKa paboTHI. TecroBsie

3amanus. [IpakTudeckue
3aJaud MO0  TEMAaTHKE
Cocrariienue  pedepara

CIIJIOIIHBIX CPCA.

10 TeMaM
4 DnekTpuueckoe Toie | 2 2 2 2 VCTHBI W MHCHMEHHBIN
HpI/I HaJIuynuu or11pocC, KOHTPOJIbHBIC
IIPOBOJHHUKOB paboTHL. TecToBBIE

3amanus. [IpakTudeckue
3aJa4d MO0  TEMAaTHKE
Cocrapnenue  pedepara

10 TeMaM
5 DnekTpuueckoe Toie | 2 2 2 VCTHBI W MHCHMEHHBIN
npu HATUYUN ompoc, KOHTPOJIbHBIE
JIMDIIETPUKOB paboTHI. TecToBBIE

3amanus. [IpakTudeckue
3aJa4d MO0  TEMAaTHKE
Cocrariienue  pedepara
10 TeMaM

6 [TocrossHHBINA 2 VCTHBIT M TMHCHMEHHBIN




3JIEKTPUYECKUM TOK ompoc, KOHTPOJIbHBIC
paboTHI. TecroBsie
3amanus. [IpakTudeckue
3aJa4d MO0  TEMAaTHKE
Cocrapiienue  pedepara
10 TeMaM
7 CranmonapHoe 2 2 2 VCTHBII ¥ IUCHMEHHBIN
MarHuTHOE noJe, ompoc, KOHTPOJIbHbIE
METOJIbI PETHCTPAIIN paboTHL. TecroBble
¥ H3MEPEHHSL. 3aganud. lIpakTuueckue
3aJaud = MO0  TEMAaTHKe
Cocrapiienue  pedepara
10 TeMaM
8 MarseTuku. 2 2 VCTHBIE W MHCHMEHHBIN
DNeKTpOMarHuTHas ompoc, KOHTPOJIbHBIE
MHIYKIIS paboTHL. TecroBbIe
3aganud. lIpakTuueckue
3aJa4d = MO0  TEMAaTHKe
Cocrapiienue  pedepara
10 TeMaM
9 KoneGanust 1 BOJHBI. 2 VCTHBI W MHCHMEHHBIN
IlepemeHHbIl TOK. orpoc, KOHTPOJIbHBIC
padoTHL. TecToBbIC
3aganud. lIpakTuueckue
3aJaud MO0  TEMAaTHKe
Cocrapiienue  pedepara
10 TeMaM
HUmozo no mooynio 1 8 |8 8 12
Monaynb 2. MonekynsipHas pu3nka
10. | laBnenus u 2 2 2 VCTHBI W MHCBMEHHBIN
TEMIIEpATypa. orpoc, KOHTPOJIbHBIC
padoTHL. TecToBbIC
3aganud. lIpakTuueckue
3aJaud MO0  TEMAaTHKE
CocraBnenune pedeparta
10 TeMaM
11. | TepmoauHamuka 2 2 VCTHBIH M TNHCHMEHHBIN
orpoc, KOHTPOJIbHBIC
padoTHL. TecToBbIC
3aganud. IIpakTuueckue
3aJaud MO0  TEMAaTHKE
CocraBnenne pedepara
10 TeMaM
12. | XKunkocts. TBepabie 2 2 2 VCTHBIT ¥ IUCHMEHHBIN
Tena. orpoc, KOHTPOJIbHBIC
paboTHI. TectoBbie
3aganud. lIpakTuueckue
3aJaud = MO0  TEMAaTHKe
CocraBnenne pedepata
10 TeMaM
13. | OcHOBHBIE TPOOITEMBI 2 4 VCTHBIH M TNHCHMEHHBIN
u HalnpaBJICHUA B orpoc, KOHTPOJIbHBIC
COBPEMEHHOI1 onTHKE. paboTsL. Tecroseie
3aganHud. lIpakTuueckue
3aJaud = MO0  TEMAaTHKe
CocraBnenue  pedepara




0 TeMam
14. | UnTepdepenius 2 2 4 VCTHBIH M TNHCHMEHHBIN
MOHOXPOMaTHYECKUX ompoc, KOHTPOJIBHBIC
BOJIH. SBncHue paboTHL TectoBbie
nudpaxmu 3aganud. lIpakTuueckue
3a7a4d [0  TEMaTHKe
CocraBnenne pedepara
0 TeMam
15. | CnekrpanbHbIii 2 4 VCTHBI M TNHCHMEHHBIN
aHaJInus3 B OIITHUKE. or11pocC, KOHTPOJILHBIC
IMonspusaiys cBeTa. paboTsL. TecroBbre
3aganud. lIpakTuueckue
3a7a4d [0  TEMaTHKe
CocraBnenne pedepara
0 TeMam
Htoro mo MoyIo 2 6 |6 6 18
Moayns 3. Ontuka
16. | ducnepcus ceerta. 2 |2 8 VCTHBI W MHCHMEHHBIN
ompoc, KOHTPOJIbHBIE
paboTHL TectoBbie
3amanus. [IpakTuueckue
3a7a4d [0  TEMaTHKe
Cocrapiienue  pedepara
0 TeMam
17. | TennoBoe u3ny4yeHue 2 2 8 VCTHBI U TIHCHMEHHBIH
ompoc, KOHTPOJIbHBIE
paboTHL TectoBbie
3amanus. [IpakTuueckue
3a7a4d [0  TEMaTHKe
Cocrariienue  pedepara
0 TeMam
18. | MHOTOYpOBHEBBIC 2 2 8 VCTHBIE W MHCHMEHHBIN
CHUCTEMBI ompoc, KOHTPOJIbHBIC
paboTHL TectoBbie
3amanus. [IpakTuueckue
3a7a4d [0  TEMaTHKe
Cocrapiienue  pedepara
0 TeMam
Wroro mo moysmo 3 4 14 4 24
HUTOT'O: 18 | 18 54 36

4.3. Conep:xaHue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam).

Tema 1.Bgedenue. Ilpeamer

bu3uku.

Mopyne 1. Mexanuka

CoueTaHue HSKCHEPUMEHTAIBHBIX H

TEOPETUYECKUX METOJ0B B IO3HAHUM OKpPY)Karomen npupoasl. Porbp MonenbHbIX
npenactaBieHuii B ¢usuke. Puznueckue BETUYMHBI, MX HW3MEpPEHHUE, OLEHKa




TOYHOCTH MW JOCTOBCPHOCTU IIOJYYCHHBLIX PE3YyJIbTATOB. Cucremsbl CIAHHUIL
(1)I/I?>I/IIICCKI/IX BCJIIMYHH.

Tema 2.Jlunamuxa mamepuanvuou mouxky, mena.JloHATHS Macchl,, CHIIBI U
uMnyibca B MexaHuke Hprotona. 3akoHel HbroTOHa. YpaBHEHHsS IBUKEHUS B
KJIACCUYECKOM MEXAaHUKE.PeIATUBUCTCKOE ypaBHEHUE JABUKCHUSA. PElsITUBUCTKUI
HMMITYJIBC.

Paboma cunvl. Dnepeus. 3axonvl coxpanenus umnynvca u 3Hepeuu.Padborta
CWJI, MOIIHOCTh. KnHeTHueckass u NOTeHIHAIbHASA SHEPTUS MATEPUAIIBHON TOUKHU U
CHUCTEMBl MaTepualbHbIX TOoueK. HopmupoBka moTeHIuanbHON 3Hepruu. CBs3b
MeXIy paboToi 1 SHeprueil. 3aMKHYThIE CUCTEMBI. 3aKOHBI COXPAHECHUS IMITYJIhCa
Y DHEPTHH.

Tema 3.Onemenmst mexanuku cniownvix cped. Bunpl nedopmaruii. Ynpyrue
HanpspkeHust U nedopmanuu. 3akoH ['yka. Moaynws FOnra. Dueprust ynpyrux
nedopmalinii TBEpIOTo Tena.

Tema 4.OnexTpuueckoe IMoj€ MNpU HAIUMYMK NPOBOAHUKOB. Ilone BOIM3M
MIOBEPXHOCTHU NMPOBOJHUKA. 3aBUCUMOCTh IMOBEPXHOCTHOW TUIOTHOCTU 3apSAJIOB OT
KpUBU3HBI MOBEpXHOCTU. IlloTeHuman mnpoBoaHMKA. EMKOCT yEeAMHEHHOIO
npoBogHuKa. KoHIEeHCAaTOPBI M UX EMKOCTb.

Tema 5.0nekTpuueckoe IMOJ€ MNpPU HAJIUYMKM JIUAJIEKTPUKOB. MoueKysipHas
KapTUHA TNOJIApU3ALMK JHUAJIEKTPUKOB. Jlumoss, mnosie aunonsd. Jumons B
anekTpudeckoM rnoje. [lonspuzoBanHOCTh. CBSI3aHHBIE 3apsbl.

OnekTpocratuueckass Teopema laycca Hpu  HAIMYUM  JTUBJIEKTPUKOB.
DNEKTPUUECKOE CMEILIEHUE M TUAJIEKTpUYecKas MpoHHIaeMocTh. [Ipenomnenue
CHJIOBBIX JIMHUM Ha TPaHUIIE pa3ena JUIJIEKTPUKOB.

Tema 6.I10CTOSAHHBIN SIEKTPUUYECKUNA TOK. DIEKTPUYECKOE IOJE MPU HAIWYUU
MOCTOSTHHOTO TOKa. Cuia W IUIOTHOCTh TOKa. CTOPOHHHME 3JIEKTPOJBHXKYIIME
cunel. EJIC wucrounuka Toka. KOHTakTHas  pa3HOCTh  IOTEHIMAJIOB,
TepModIeKTpoABKYIas cuia, Dpdext [lenpthe u ToMcoHa.

Tema 7.CranMoOHapHOE€ MarHUTHOE IMOJIE, METOAbl PETUCTPALMM U H3MEPEHUS.
3aKkoH B3aMMOJICUCTBUS 3JIEMEHTOB TOKa (3akoH Jlamnaca—buo—CaBapa—Ammnepa).
[ToseBas TpakTOBKA 3aKOHA B3aUMOJACHCTBUS SJIEMEHTOB TOKA.

3akon buo-CaBapa. Bexkrop maruutHOM mHAaykuuu. 3akoH Awmmepa. Teopema o
HUPKYJSILUY BEKTOpA MAarHUTHOM MHIYKIIMU B CTAallMOHApPHOM ciydae. Buxpepoi
XapakTep MAarHUTHOro MnoJjisi.MarHUTHBIE MOMEHT KOHTypa ¢ TOKOM. KoHTyp ¢
TOKOM B MarHutHOM noje. ITotok Bekropa B. Pabora KOHTYpa ¢ TOKOM B
MarHMTHOM IIOJI€.



MarautHOe T1OJ€ TOpU HamWuuu MarHeTukoB. [lose sneMeHTapHOro TOKa.
MarHuTHbBIM MOMEHT 2JIEMEHTapHOTO ToKa. [Ipereccus opoUTaIbHOTO MarHUTHOTO
MOMEHTA BO BHEIITHEM MAarHUTHOM II0JIE.

Tema 8.Marnetuku. Jlua — um mapaMarHeTMkud. MexaHW3Mbl HaMarHWYMBaHUS.
OOBbeMHBIE UM  TOBEPXHOCTHBIE  MOJIEKYJISIPHbIE TOKH KaK  MOJICJIbHBIC
MPEICTaBICHUS JUIsl CIUIOLIHOM cpenibl. Hanpsi>KeHHOCTh MarHUTHOTO TIOJIS.

deppomaraeTn3M. 3aBUCUMOCTh (PEPPOMATHUTHBIX CBOWCTB OT TEMIIEPATYPHI.
Jomenbl. ['panunbl Mexay aAomMeHamu. MexaHu3Mbl EpEeMarHUYUBaHMUS.
['mpomarautaeie  3PdekTsl. COOTHONICHHE MEXAY MEXaHHWYECKUMHU U
MarHUTHBIMH MOMEHTAMH aTOMOB U JJIEKTPpOHOB. DD ekt DHimrelina-ae ["aaza.

ONEKTpOMarHuTHasE WHAYKIHSA. 3aKOH 3JIEKTPOMArHUTHOM HMHAYKIUU
Qapanes. Auddepennmanbuas GHopMyaupoBKa 3aKOHA AJIEKTPOMArHUTHOMN
uHaykuun @Papajnes. SBiaeHHs caMO- M B3aMMHOW MHAYKIIMU. OKCTPATOKH
3aMBIKaHUs U pa3MbIKaHUSI.

Tema 9.CBoOOaHBIE W 3aTyXaloluMe 3JIEKTPOMArHUTHbIE KoJeOaHus. BenuuuHsl,
XapaKkTepu3ymIlue 3aTyxaHue kojebanuid. JoOpoTHOCTh KOHTypa.llepemeHHbIN
Tok. R ,L u C B menu nepemeHHoro Toka. Mmmenanc. Meton BEeKTOPHBIX
nuarpamMMm. 3akoH OMa g 1enu nepeMeHHoro Ttoka.Pabora u MOIIHOCTH
MEPEMEHHOTO TOKa. Pe3oHaHCH B Iemsx MepeMeHHOro Toka. TpaHchopmarus
ToKa. Toku Dyxo.

Monyns 2. MonekynsipHast pu3mka

Tema 10./[aBneHus raza u ero BeluncieHrne. OCHOBHOE YPABHEHUE KMHETUYECKOU
Teopun ra3zoB. EnuHunel uzMepenuss pAapiaeHus. [lpubGopsl s u3MepeHus
naBiieHus. [lepBryHbIE 1 BTOPUYHBIE MOHOMETPBL.

TeMneparypa Kak CTE€NEHb «HATPETOCTW» TEJla U MEPA CpPeAHEW KHUHETHYECKOU
SHEpruM Monekyn. Enununa wusmepenuss temmeparypsl. [llkama temmeparyp.
[IpyHIMO NOCTPOEHHs] MIKaldbl TeMIeparyp. TepMoMeTpudeckoe TeEIo u
TEPMOMETpUYECKAsi BEJIMYMHA. 3aBUCHUMOCTh TEMIIEPATypPHOM IIKalbl OT
TEPMOMETPUUYECKOTO Tella U TEPMOMETPUYECKONW BEIMYMHBI. (mKaisl [lenbcus,
Peomepa, dopeHreira). TepMoauHaMuueckas mKana TeMIeparyp.
MexnaynapoaHas nOpaktudeckas mkana —rtemmeparyp. Hyne  KenbBuHa.
TepmomeTprl. AOCOMIOTHAS TEPMOIMHAMUYECKAsI TIIKaIa TEeMITepaTyp.

YpaBHEHUsI COCTOSIHUSI WICAIBHOTO rasa. YpasHeHus Knamneipona. YpaBHeHHs
MenneneeBa-Kiamneiipona st TpOW3BOJIBHOM MacChl HJEAIbHOIO rasza. 3aKoH
Hanerona. 3akoH ABorajapo. Hucno Jlommuara.

Tema 11.1lepBoe Hayasio TepMOAMHAMHUKH. 3aJayd TepMoAMHaMHUKU. Paborta.
Tero. Buyrpennsis sHeprus. ®Pusnyeckoe COJEp)KaHHE TIEPBOr0  Hayao.
DyHKIUS COCTOSAHUS U MOIHbIE TUdPepeHnansl.




[Tpouieccel. PaBHOBecHble W HepaBHOBECHbIE Tpoueccel. OOpaTumble U
HeoOpaTtuMble mporecchl. I[lpouecchl B upaeanbHbIX Trazax. WM3o0apuueckuii
npouecc. M3oxopuueckun mpouecc. M3orepmuueckuit mpouecc. llomurponHeii
MIPOIIECC. YPABHEHHUE MOJIUTPOTIIBL.

TenmoeMkocTh. BHyTpeHHsIs 2HEpTUsl Kak GyHKIUS COCTOSHUA. TemI0eMKOCTh
IIPU Pa3IMYHBIX Mpoueccax. PacxoxaeHns Teopun TEMIOEMKOCTH UIEAIbHOTO
ra3a ¢ skcrepuMeHToM. KadecTBeHHOE 00BsICHEHNE 3aBUCUMOCTH TETNIOEMKOCTH
MOJIEKYJISIPHOTO BOJAOPOJA OT TEMIIEPATYPHI.

Bropoe  Hayanmo  TepmoauHamuiku.  DOpMyJIMPOBKM ~ BTOPOrO  Haydalo
tepmoguHamuku  Krnaysuyca wu  KenbBuna (ToMcoHa). OKBUBaJIEHTHOCTD
dopmynupoBok KenbBuna u Kiaysuyca. Onpezenenue 3HTPONUU HUCATBHOTO
raza. @uszndeckuid cmpica 3HTponuu. Popmyna bonbimana. Pacuer n3MepeHuit
SHTPOIMH B IIPOLECCAX UIECATBHOIO rasa.

[Muknuueckue nporeccol. PaboTa nukia. YcnoBus coBepiieH s paboThl IPpH
nukimyeckoM mnpouecce. Hukn Kapno. KoaddunrienT noneznoro aeicTpus.
XonoaunbHast MamHa. HepaBenctso Knaysuyca. @opmynnpoBKka BTOPOIro
Ha4yajo TEPMOJUHAMUKH C MOMOIIBIO SHTPONUU. CTATUCTUYECKHI XapaKTeEP
BTOPOI0 Hayaja0 TEPMOJUHAMUKH. MI3MeHeHHs SHTPONUHU B HEOOPATUMBIX
nporeccax. Tperbe Havasno TepMoanHaMuKku. Teopema HepHcra.

Tema 12. Crpykrypa skuakocteil. IlapHas ¢yHKus pacnpeneneHus MOJEKyIl
KUJKOCTH. BbluuCIeHHEe TOTEHIMAIbHOW SHEPruu. 3aBUCUMOCTh CBOMCTB
KUJIKOCTH OT CTPYKTYpbl MOJIeKyJ. JKuakue KpucTtauibl. BHIbl KHIKUX
kpucrtamuioB. Cmektuku. Hematuku. Xonecrepuku. CBOMCTBA U MPUMEHEHHE.
Teepnbie Tena. Kpucrammmyeckue u amopdubie TBepaple Tena. CummeTpus
TBEPJBIX TEN. DIEMEHTBI CAMMETPHUH. TOYEUHbIE TPYNIbl CHMMETPUHU.
Kpucrammueckas penieTka. JJIeMEHTbl CUMMETpUU pemieTkd. Kpucramwmyeckue
KJaccel M pemeTrku bpaps. JlepekTsl KpUCTAIIIMYECKONM pElIeTKH (TOYEYHbIE U
JVMHEWHBIE) U UX BIUSHUE HA MEXaHUYECKHE CBOMCTBA TBEP/BIX TEI.
Kpucrannuzanus u muasnenue. Kpucrammuzauus u cyonumanus. Pa3oBble
nuarpammbl. AHoMmasibHble BeunlectBa. [lonumopgusMm. @a3zoBble MHeEpeXo/bl
IIEPBOTO ¥ BTOPOTo poja. da3oBeie [uarpaMmsl CIJIaBOB U TBEPABIX paCTBOPOB.

Tema 13.0OcHOBHBIE TPOOIEMBI U HAIIPaBJICHUS B COBPEMEHHOM OITHKE.
Knaccrnueckast anekTpoMarauTHasi Teopusi cBeta. OrpaHHYeHHOCTh KIaCCUYECKOM
Teopun. KopnyckyasspHO-BOJIHOBOM Ayanu3M. Y paBHeHUs Makcseina. BoaHoBoe
ypaBHeHuE. berymue 351eKTpoMarHuTHeI€ BOJHBL. CKOPOCTh CBETA B OJHOPOIHBIX
MU30TPOIHBIX IUAJIEKTPUKAX. [ITOTHOCTE S3HEPTUM U UMITYJIbCA IIEKTPOMATrHUTHBIX
BOJIH. BekTop YMoBa-Ilolitunra. TaTeHCuBHOCTH cBeTa. [laBnenue cBera. ONbIThI
JleOenena.

Tema 14.Uutepdepenuus  MoHOXpoMmMaTH4eckux  BosH. HWHTepdepenuus
KBa3UMOHOXPOMAaTUYECKOTO CBeTa. OyHKIUA BUJTHOCTH. OcHOBHBIE
uHTephEepeHIIMOHHbIE  cXeMbl. [lonydyeHne HMHTEp(PEPEHUUOHHBIX  KapTHUH



neneHneM BOJIHOBOTO (poHTa (Merton IOHra) M neneHweM amrumaTyabl (METON
Openens). Nurepdepenius B TOHKHUX IJICHKAX. MHoromnyueBas
untepdepennus. SABnenus gudpakuuu. Ilpunuun I[roiirenca-®dpenens, ero
WMHTErpajibHas 3aluch U TpakToBKa. 30HbI Ppenend. udpakuus Ha MpoCTEHIIMX
nperpanax. Judpakmus Ppaynrodepa. udpakimonHas pernietka Kak Mpuoop.
[lonsitTue o rosorpaguueckoM METO/AE TIOJYYEHHs] W  BOCCTAHOBJICHUSA
U300pAKEHU.

Tema 15.CnektpanbHbiil aHan3 B onTuke. CHEKTPOCKONHMS ¢ MPOCTPAHCTBEHHBIM
pasznoxeHueM crnekTpoB. [Ipu3menHsie, TUGpPaKIMOHHBIE 1 UHTEP(EPEHIIMOHHBIE
CHEKTpaJIbHbIE MPUOOPHI U UX OCHOBHBIE XaPAKTEPUCTUKH: ammapaTHas (QyHKIH,
yriaoBass W JIMHEHHas JUCHepcus, paspeliamas CcrnocoOHOCTh, 00JacThb
nucriepcnu.  llomsapusanms  ceera. @dopmMa UM CTENEHb  NOJBSIPU3ALNU
MOHOXPaMOTHYECKUX BOJIH. [loimydyeHMe W aHanu3 JIMHEHHO-TIOJSPU30BAHHOIO
ceera. JlunenHoe aBynydenpenomieHue. [IpoxoxaeHue cBeta yepes JIMHEWHBbIC
¢dazoBble miactuHbl. MckyccTBeHHast ontudeckas aHuzoTpomnua. Gotoynpyrocts.
Hupkynsiiust Ga3zoBas aHU30TPOIHUS. IIEKTPOONTUYECKUE U MArHUTOONTUYECKUE
abpdextl. OTpakeHHE U MPEIIOMJIEHHE CBETa Ha TpaHUlle pasaena JABYyX
IANEKTpUKOB. @opmynel Openens. I[lomHoe oTpaxeHue U €ro NMPUMEHEHHUE B
TEXHUKE. BOJTHOBOABI M CBETOBOABL. DBpPIOCTEPOBCKOE OTpa)X€HUE. DIEMEHTHI
KPUCTAJUIOOIITUKH.

Monynb 3. Ontuka

Tema 16./Tucniepcusi cBeTa.MUKpOCKONHMYECKasi KapTUHA PACIPOCTPAHEHUSI CBETA
B BemecTBe. JIMHEWHBIM ONTHYECKMU ocuuiATop. Krnaccuueckas anekTpoHHas
TEOpUsl JUCIEPCUU. 3aBUCUMOCTH MOKAa3aTeNel MPEJIOMIICHHS] U TOIJIOMIEHHS OT
yacToTbl. dDazoBas W rpynmnoBas CKOPOCTH, UX COOTHouleHue (popmyna Panes).
HopmanpHas u  aHOManbHasg  JHUCHEPCUS  IOKA3aTeNsl  MPEIOMIECHUS.
JlucriepcHOHHOE pacIUIBIBAHUE BOJHOBBIX NakeToB. [loriomenne cBera. 3akoH
byrepa-Jlam6epTta-bapa. OcobeHnHnocTu pacrpocTpaHeHUs CBETa B
Metaiax.Paccesuue cBera.MoneKynsipHOE pAacCesHHE CBETA. 3aBUCUMOCTH
WHTEHCUBHOCTH PACCESIHHOTO CBETAa OT 4acTOTHI cBeTa (opmyia Pases) u yriosas
auarpamma paccesHus. l[lomsipuzanus paccestHHOrO CBETa, €ro CIEKTPAIbHBIN
coctaB. CrioHTaHHOE paccessHue ManenbiiTama-bpuiroeHa 1 KOMOMHAIIMOHHOE
paccesiHue, KpbU1o JuHUM Panes. PaccesstHue cBeta B MEITKOIUCIIEPCHBIX U MYTHBIX
cpenax.

Tema 17. TennoBoe uznyuenue. M3nydarenpHas u norjiouiaTeabHas ClioCOOHOCTH
BEIIECTBA W MX COOTHOLIEHWE. Mojenb a0COMIOTHO 4YEpHOro Tena. 3aKoH
Credana-bonbimana, dopmyna cmemenuss Buna. ®opmyna Poanes-Ixunca.
OrpaHM4eHHOCTh KJIACCUYECKOW TEOPUU W3IYyUYECHHUS. OJIEMEHThI KBAaHTOBOIO
noaxoaa. ®opmyna [Mnanka. dotosrdpdext



Tema 18. MHOroypoBHEBbIE CHUCTEMBI. PEe30HaHCHOE YyCWJIEHHE CBeTa Ipu
VHBEPCHOM 3aCEIICHHOCTHU DHEPreTUUYECKUX YPOBHEW. Jlazepbl — yCTPOWCTBO M
OpyUHIMO paboThl. Posib onTHYecKOoro pe3oHaropa. YCIOBHE CTallMOHAPHOU
reHepanuu (6aanc a3 u 6ananc amruTya). [IpogaoapHbIe U MTONIEpEYHbIE MO/IBI.
CnekTpanpHbI COCTAaB M3My4eHHUS JazepoB. CHHXpOHM3ALMUS MOJ, TeHepauus
CBEPXKOPOTKHUX UMITYJIbCOB. DHEPreTUUECKUE XapAKTEPUCTUKH JTa3€PHBIX CUCTEM.

Tembl npaKTHYECKHUX 3aAHATHI
Monayns 1. Mexanuka

Tema 1.Bgedenue. Ilpenmer ¢usuku. CodeTraHue OSKCIEPUMEHTAIBHBIX U
TEOPETUUECKNX METOJIOB B TO3HAHWU OKPYXAIoMed NpHUpoAbl. Poiib MOmETbHBIX
npencTaBieHnid B ¢Qusnke. Dusnueckne BETUYHMHBI, MX HW3MEpPEHHUE, OleHKa
TOYHOCTH W JIOCTOBEPHOCTH TOJYyYEHHBIX pe3ynbTaToB. CHCTEMBI E€IMHMII
($U3NYECKUX BETUYHH.

Tema 2./lunamuxka mamepuanvhou mouku, meaa. IloHATHS MacChl,, CWIbl U
uMnysibca B MexaHuke HprotoHa. 3akoHbl HbroTOHa. YpaBHEHHsS IBUKEHUS B
KJIACCUYECKOM MEXAHUKE. PENATUBUCTCKOE ypaBHEHUE NBUKEHUS. PEIISITUBUCTKUI
VIMITYJIBC.

Paboma cunvi. duepeus. 3axkonvi coxpanenus umnyavca u 3Hepeuu. Padbora
CWJI, MOIIHOCTh. KnHeTHueckass 1 NOTEHUHAIbHAA SHEPTUS MATEPUAIIBHON TOUKHU U
CHUCTEMBbl MaTepUaldbHbIX ToueK. HopmupoBka mnoTteHuuanbHON 3Hepruu. CBs3b
MeXIy paboToi 1 SHeprueil. 3aMKHYThIE CUCTEMBI. 3aKOHBI COXPAHECHUS IMITYJIhCa
Y DHEPTHH.

Tema 3.Onemenmst mexanuku cniownvix cped. Bunpl nedopmaruii. Ynpyrue
HanpspkeHus: U nedopmanuu. 3akoH ['yka. Moaynws FOnra. Dueprust ynpyrux
nedopmalinii TBEpIOTo TeNa.

Tema 4.0nekTpuueckoe TMoj€ MpU HaIU4YMK NPOBOAHUKOB. Ilosme BOIM3M
MIOBEPXHOCTHU NMPOBOJHUKA. 3aBUCUMOCTh IOBEPXHOCTHOW TUIOTHOCTU 3apSAJIOB OT
KpUBH3HBI MOBepXHOCTU. IloTeHuman mnpoBogHuKa. EMKOCT yeIMHEHHOTO
npoBoHuKa. KoHIEeHCAaTOPBI M UX EMKOCTb.

Tema 5.0nekTpuueckoe IMOJ€ MNpPU HAJIUYMHM JIUBJIEKTPUKOB. MoueKysipHas
KapTUHA TNOJIApU3ALMK JUAJIEKTPUKOB. Jlumoss, mnosie aunois. Jumons B
anekTpudeckoM rnoje. [TonspuzoBaHHOCTh. CBSI3aHHBIE 3apsb.

QHCKTPOCTaTI/I‘ICCKa}I TEOpEMaA Faycca Inmpu HaJIn4nn AUDJICKTPHUKOB.
SHCKTpI/I‘ICCKOG CMCIICHUC MW OUIJICKTPHUYCCKAsA IMPOHHULIACMOCTD. HpeJIOMJIeHI/IC
CHUJIOBBIX JIMHUM Ha rpaHunc pasaciia AIU3JICKTPHUKOB.



Tema 6.IT0CTOSHHBIN 3JIEKTPUYECKUI TOK. DJNEKTPUYECKOE MOJ€ MPH HAIHYUU
IIOCTOSIHHOrO TOoKa. Cuia M IUIOTHOCTH TOKAa. CTOPOHHME 3JIEKTPOABUKYILHE
cunel. EJIC  wucrounmka Toka. KoOHTakTHas  pasHOCTh  ITOTCHLHUAJIOB,
TepMolIeKTpoABKYyIIas cuia, Dddext [lensthe u ToMcoHa.

Tema 7.CTanimoHapHOE MArHUTHOE MOJIE, METOJbl PETUCTPALMU U HU3MEPEHUS.
3aKoH B3aMMOJICUCTBUS 2JIEMEHTOB TOKa (3akoH Jlammaca—buo—CaBapa—Ammnepa).
[ToseBas TpakTOBKA 3aKOHA B3aUMOJACHCTBUS JJIEMEHTOB TOKA.

3akon buo-CaBapa. Bexkrop marnutHOM mHaykuuu. 3akoH Awmmepa. Teopema o
LHUPKYJISILUM BEKTOPAa MarHUTHOM MHAYKLIMHU B CTalMOHApHOM citydae. Buxpepoit
XapakTep MAarHUTHOTO MOJiL.MarHUTHBIM MOMEHT KOHTypa ¢ TOKOM. KoHTyp ¢
TOKOM B MarHutHoM moje. IToTok Bekropa B. Pabora KOHTypa C TOKOM B
MAarHuTHOM IIOJI€E.

MaruutHOE 1IOJIE TIpM HAIWM4YUMM Mar"HeTukoB. [lonme sieMeHTapHOro TOKa.
MarauTHbIil MOMEHT 3JIeMEHTapHOTo ToKa. [Ipeneccus opOUTaIbHOTO MAarHUTHOTO
MOMEHTA BO BHEILIHEM MarHUTHOM IIOJIE.

Tema 8.Marnetuku. J/lua — m mapaMarHeTMkud. MexaHW3Mbl HaMarHWYMBaHUS.
OO0BbeMHBIE W  TOBEPXHOCTHBIE  MOJIEKYJSIPHbIE TOKH KaK  MOJICJIbHbBIC
MPEICTaBICHUS JUIsl CIUIOLIHOM cpenibl. Hanmps>KeHHOCTh MarHUTHOTO TOJIS.

®deppomarueTusM. 3aBUCUMOCTb (PEPPOMArHUTHBIX CBOMCTB OT TEMIIEPATYPHI.
Homensl. ['panunbl  Mexay AoMeHamMHu. MeXaHU3Mbl —NepeMarHUYUBaHUS.
['mpomarautasie  3Pdektel. COOTHONIMICHHE  MEXAYy MEXaHWYECKUMH U
MarHUTHBIMH MOMEHTAMH aTOMOB U JJIEKTpOHOB. DD ekt DHmrelina-ae ["aaza.

DNeKTpOMarHuTHAs WHIYKIUS. 3aKOH JJICKTPOMArHUTHOW HWHIYKIIHH
dapaznes. [Hudbdepennmanpuas (QopMyaHpoBKa 3aKOHA SJIEKTPOMArHUTHON
uaaykuun  @Papazges. SBiaeHus camMo- W B3aMMHOM HHIYKIUU. ODKCTPATOKU
3aMBIKaHUS U Pa3MbIKAHUS.

Tema 9.CBoOOnHBIE W 3aTyXalollUMe 3JEKTPOMArHUTHbIE KoJeOaHus. BenuuuHsl,
XapaKTepu3ywIlue 3aTyxaHue Kojebanuil. JIoOpoTHOCTh KOHTypa.llepemeHHbIH
Tok. R ,L u C B menu nepemeHHoro Toka. Mmmenanc. Meton BEeKTOPHBIX
nuarpamMMm. 3akoH OMa g 1enu nepeMeHHoro Ttoka.Pabora u MOIIHOCTH
NEePEeMEHHOr0 TOKa. Pe3oHaHChl B IIensix MepeMeHHOro Toka. TpaHcdopmanus
Toka. Toku Dyko.

Monynb 2. MonekynsipHas pusmnka

Tema 10./[aBnenus raza u ero BbruuciieHne. OCHOBHOE ypaBHEHUE KHMHETHUYECKOU
Teopuu Ta3oB. Eaununel usmepenus pasnenus. [lpuOopel 11s u3MepeHus
nasieHus. [lepBuyHble 1 BTOPUYHBIE MOHOMETPHI.

TeMmmeparypa Kak CTENEHb «HATPETOCTW» TEJla U MEPAa CpeaHEld KHUHETHYECKOU
sHeprun Mosekys. Exaununa wmsmepeHus temmneparypsl. Illkama Ttemmeparyp.
[IpyHIMII TOCTPOEHMS IIKAJIBI TeMIeparyp. 1epMOMETpUYECKOE TeEIo U



TEPMOMETpUYECKasi BEJIMYMHA. 3aBUCUMOCTh TEMIIEPATypPHOM IIKalbl OT
TEPMOMETPUUYECKOTO Tella U TepMOMETpUYeckor BenumuuHbl. (mkaisl Llenbcus,
Peomepa, dopeHreiTa). TepmoauHamMuueckas IKasa TEMIIEPATYP.
MexnaynaponHas  mpakThueckas Ikaia —Ttemneparyp. Hynes  KenbBuHa.
TepmomeTpbl. AOCOMIOTHAS TEPMOIMHAMUYECKAs 11Kl TEMIIEpaTyp.

YpaBHEHUSI COCTOSIHUSI HWICAIBHOTO rasa. YpaBHeHusi Knamneiipona. YpaBHeHHs
MenpeneeBa-Knaneiipona sl MPOU3BOJIBHOW MacChl HJICAUIBHOTO ras3a. 3aKOoH
JansroHa. 3akoH ABorajpo. Yucino Jlommuara.

Tema 11.1lepBoe Hayayio TEPMOAMHAMHUKH. 3anadu TepMoaAMHAMHUKU. Paborta.
Tenmo. BHyTtpeHHsAs »Heprus. @Pusnyeckoe CcoAepKaHUE IIEPBOrO Hayaso.
OyHKIMA COCTOSHUS U MOJHbIE AU PepeHInabl.

[Tpouieccel. PaBHOBecHble W HepaBHOBECHblE Tpoueccel. OOpaTumble U
HeoOpaTtuMble mporecchl. I[lpouecchl B upaeanbHbIX razax. M3o0apuyeckuii
npouecc. M3oxopuueckun mpouecc. M3orepmuueckuin mpouecc. llomurponHeii
MIPOIIECC. YPABHEHHUE MMOJIUTPOTIIBL.

TenmoeMkocTh. BHyTpeHHsIs 2HEpTUsl Kak GyHKIUS COCTOSHUA. TerI0eMKOCTh
IIPU Pa3iIMYHBIX Mpoueccax. PacxoxaeHus Teopun TEMIOEMKOCTH UIEAIbHOTO
ra3a ¢ skcrepuMeHToM. KadecTBeHHOE 00BSICHEHNE 3aBUCUMOCTH TETNIOEMKOCTH
MOJIEKYJISIPHOTO BOAOPOJA OT TEMIIEPATYPBI.

Bropoe  Hayanmo  TepmoauHamuikp.  DOpMyJIMPOBKM ~ BTOPOrO  Haydalio
tepmoguHamuku  Krnaysuyca wu  KenbBuna (ToMcoHa). OKBUBaJIEHTHOCTD
dopmynupoBok KenbBuna u Kiaysuyca. OnpezneneHue SHTPONUU HICATBHOTO
raza. @uszndeckuid cmpica 3HTponuu. Popmyina bonbimana. Pacuer n3mepeHuii
SHTPOIMH B IIPOLECCAX UIECATBHOIO rasa.

[Muknuueckue npouecchl. Pabora nukina. YciaoBus coBepieHus: paboThl pu
nukimyeckoM mpotuecce. Hukn Kapno. KoaddunrienT noneznoro aeicTpus.
XonoaunbHas MammHa. HepasenctBo Knaysuyca. @opmynupoBka BTOpOro
Hayajo TEPMOJNHAMUKH C OMOILBIO SHTPONUU. CTATUCTUYECKHI XapaKTeP
BTOPOIr0 Hayaja0 TEPMOJUHAMUKU. MI3MEeHeHHs SHTPONUHU B HEOOPATUMBIX
nporeccax. Tperbe Havano TepMoauHaMuku. Teopema HepHcra.

Tema 12. Crpykrypa xunkocteil. [lapnas ¢yHKIMS pacnpeneieHus: MOJICKYJ
KUJKOCTH. BblunCIeHHEe TOTEHIMAIbHOW SHEPruu. 3aBUCUMOCTh CBOMCTB
JKUJIKOCTH OT CTPYKTYypbl MoOJeKyl. JKunkume xpucrtamibl. Buael Kuakux
kpucrtamioB. Cmektuku. Hematuku. Xonecrepuku. CBOMCTBA U IPUMEHEHHE.
Trepaple Tena. Kpucrammmueckue u amopdHbie TBepabie Tena. CuMmerpus
TBEPJIbIX TEJ. DIEMEHThI CAMMETPUH. TOYEUHBIE IPYIIIBI CAMMETPHUH.
Kpucramnuueckass peiierka. DIeMEeHTbl CUMMETpUM peeTku. Kpucraminueckue
KJIacchl W pemeTku bpaps. JlepekTbl KpucTamaInyecko pemeTku (TOYeqHbIe U
JMHEWHBIC) U UX BIUSHHE HA MEXaHUYECKHE CBOMCTBA TBEPABIX TEI.
Kpucramuzanus u nnasiaeHue. Kpucrammmzamus u cyonumanus. DazoBbie
nuarpaMMbl. AHomanbHble BemiecTBa. Ilomumopduszm. DazoBble MNEPEXObI
MIEpBOTO U BTOPOro pojaa. @a3oBbie AuarpaMmbl CIIaBOB U TBEP/IbIX PACTBOPOB.




Tema 13.0cHoBHBIE NPOOJIEMBbl U HAIIPABJICHUS B COBPEMEHHOU ONTHKE.
Kitaccuueckast anekTpoMarauTHast Teopusi ceeta. OrpaHM4eHHOCTh KIIACCHYECKOM
teopun. KopryckysipHO-BOJIHOBOM ayanu3M. Y paBHeHua MakcBeiia. BoinHoBoe
ypaBHEHHME. beryiine 3J1eKTpOMarauTHeIE BOJIHBL. CKOPOCTh CBETA B OJTHOPOIHBIX
M30TPOMHBIX AUIIEKTPUKAX. [NIOTHOCT SHEPIUU U UMITYJIBCA DJIEKTPOMATHUTHBIX
BOJIH. BekTop YMoBa-Ilolitunra. TuTeHcuBHOCTH cBeTa. [laBinenue cBera. OnbIThI
JleGenena.

Tema 14.MuTepdepenuuss  MOHOXpoMaTHuecKux  BOJH.  WHTepdepenius
KBa3MMOHOXPOMAaTHYECKOTO CBeTA. OyHKIMA BHUJITHOCTH. OcCHOBHBIE
uHTepdepenionnsie  cxembl. [lomyuenne  uHTEp(EPEHIIMOHHBIX  KapTUH
JeneHneM BOJIHOBOTO (poHTa (Meton OHra) M neneHneM amrumiTyAbl (METO.
Openens). Nurepdepenius B TOHKHUX TUICHKAX. MHoronyueBas
untepdepernus. SABnenus gudpaxkuuu. I[lpunuun [rolirenca-®dpenens, ero
WHTETpajbHas 3aluch U TpakToBKa. 30HbI Dpenensd. dudpaxius Ha TpocTeHImx
nperpagax. dudpaxkuus Ppaynrodepa. AudpakumonHas pemietka Kak mpuoop.
[TonsiTue o rosiorpaguueckoM METOAE TIOJYYEHHs] W BOCCTAHOBJICHUSA
U300pAKEHUN.

Tema 15.CnekTpanbHbiil aHan3 B onTuke. CHEKTPOCKONHMS ¢ MPOCTPAHCTBEHHBIM
pasznoxeHueM crnekTpoB. [Ipu3menHsie, TUGpPaKIMOHHBIE 1 UHTEP(EPEHIIMOHHBIE
CHEKTpaJibHbIE MPUOOPHI U UX OCHOBHBIE XAPAKTEPUCTUKH: ammapaTHas (QyHKIH,
yriaoBass W JIMHEHHas JUCHepCHs, paspeliamas CcrnocoOHOCTh, 00JacTb
nucriepcun.  llomsapusanms  ceera. @dopmMa UM CTENEHb  NOJBSIPU3ALNU
MOHOXPAaMOTHYECKUX BOJIH. llomydeHne u aHaiM3 JIMHEWMHO-IIOJISPU30BAHHOIO
ceera. JlunerHoe aBynydenpenomieHue. [IpoxoxkaeHue cBeta yepes JIMHEWHBbIC
¢dazoBble miactuHbl. MckyccTBeHHasi onTudeckas aHu3zoTponua. Gotoynpyrocts.
Hupkynsiiust Ga3zoBas aHU30TPOIHUS. IIEKTPOONTUYECKUE U MArHUTOONTUYECKUE
abpdextl. OTpakeHHE U MPEIIOMJIEHHE CBETa Ha TpaHUlle pasaena JABYyX
IANEKTPUKOB. @opmynel Openens. [lomHoe oTpaxeHue U €ro NPUMEHEHHUE B
TEXHUKE. BOJTHOBOABI M CBETOBOABI. BpIOCTEPOBCKOE OTpaKEHUE. DIIEMEHTHI
KPUCTAJUTOOTITUKH.

Monynb 3. Ontuka

Tema 16./Tucniepcusi cBeTa.MUKpOCKONMYECKasi KapTUHA PACIPOCTPAHEHUSI CBETA
B BemecTBe. JIMHEWHBIM ONTHYECKMU ocuuiATop. Knaccuueckas anekTpoHHas
TEOpHs TUCIIEPCUU. 3aBHCHUMOCTH IOKa3aTesIed MPEJIOMIIEHUS U MOIVIOMEHUS OT
yacToTbl. dDazoBas W rpynmnoBas CKOPOCTH, UX COOTHouleHue (popmyna Panes).
HopmanpHas W  aHOManbHasg  JUCHEPCUS  IOKA3aTelsl  MPEJIOMIIEHUS.
JlucriepcHOHHOE pacIUIBIBAHUE BOJHOBBIX NakeToB. [loriomeHne cBera. 3akoH
byrepa-Jlam6epTta-bapa. OcobeHnHnocTu pacrpocTpaHeHus CBETa B
Metaiax.Paccesauue cBera.MoneKkynsipHOE paccesHHE CBETA. 3aBUCUMOCTH
WHTEHCUBHOCTH PACCESIHHOTO CBETAa OT YacTOTHI cBeTa (opmysa Pasies) u yriosas



nuarpamma paccesiHud. llonsipusanivsi paccessHHOrO CBETa, €ro CIEKTPaibHBIM
coctaB. CrioHTaHHOE paccessHue Manaenbinrama-bpuiiitoena 1 KOMOMHAITMOHHOE
paccesinue, Kpbulo TuHuU Panes. PaccesiHue cBeta B MEJNKOIUCTIEPCHBIX U MYTHBIX
cpenax.

Tema 17. TenmoBoe uznydeHue. MznydarenbHass ¥ MorjomareibHas CIOCOOHOCTH
BEIIECTBA W MX COOTHOLIEHWE. Mojenb a0COoMIOTHO 4YEpHOro Tela. 3aKoH
Credana-bonbuimana, ¢opmyna cmemenus Buna. ®opmyna Poanes-/xunca.
OrpaHl4eHHOCTh KJIACCUYECKOM TEOpUU M3IIyYEHHs. OJEMEHThl KBAaHTOBOI'O
nonxona. ®opmyna [Mnanka. ®otosddexr

Tema 18. MHOroypoBHEBbIE CHUCTEMBI. PE30HaHCHOE YyCWJIEHHE CBeTa Ipu
VHBEPCHOW 3aCEJICHHOCTH JHEPreTUYECKUX YpPOBHEW. Jlazepsl — yCTpOWCTBO U
OpuHIMO paboTbl. Posib onmTHYeckoro pe3oHaropa. YCIOBHE CTallMOHAPHOU
reHepanuu (6ananc ¢a3 u 6ananc ammuTyn). [IpogonasHbIe U TONEPEYHBIE MOJIBI.
CnekTpanpHbI COCTAaB M3IMydeHHUs JazepoB. CHHXpOHM3ALMUS MOJ, TeHEepauus
CBEPXKOPOTKHX MMITYJIbCOB. DHEPreTUUECKHE XAPAKTEPUCTUKH JIA3EPHBIX CUCTEM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

AKTUBHBIE U HMHTEPAKTUBHBIE (OPMBI, JEKLUUHU, NPAKTHUUECKUE 3aAHATHUS,
KOHTPOJIbHBIE PA0OTHI, KOJJIOKBUYMBI, 3a4eThl M HK3aMEHbI, KOMIbIOTEpHl. B

TEYEHUE CEMECTpa CTYIEHTHl PEIIAIOT 3a/Jadyd, yKa3aHHbIE MpErnojaBaTeleM, K
KaXXJIOMYy CeMuHapy. B kaxnom cemecTpe MpOBOASTCS KOHTPOJIbHBIE paboThI (Ha
ceMuHapax). Jlomyck K 3K3aMEHy OCYIIECTBIIAETCS IOCIIE PELIEHHs BCEX 3aaad
KOHTPOJIBHBIX PaOOT, BHITIOJHEHUS IOMAIIHUX U CAMOCTOATEIbHBIX paboT.

IIpy mnpoBeneHWH 3aHATHI HCHOJB3YIOTCS KOMIBIOTEPHBIE  KIJIACCHI,
OCHAILICHHBIE COBPEMEHHOM KOMIBIOTEPHOM TeXHUKOW. Ilpu wu3noxeHun
TEOPETUUECKOTO MaTepuajia MCIOJb3YETCA JIEKIMOHHBIA 3aJl, OCHAILCHHBIN
MYJIbTUMEIHNA MPOEKIUOHHBIM 000pYA0BAaHUEM U UHTEPAKTUBHOM TOCKOU.

[Io BceMy JEKIMOHHOMY MaTe€pHaly IOATOTOBJIEH KOHCIIEKT JIEKIUN B
AIEKTPOHHOHN (hopMe U Ha OyMaKHOM HOCUTEJIE, 0OJIbIlIasi YaCTh TEOPETUUYECKOTO
Marepuana H3JIaraercs ¢ NPUMEHEHUEM CIIaiiJIoB (Mpe3eHTaluii) B mporpaMmme
PowerPoint, a Takxe ¢ UCIOJIb30BaHUEM UHTEPAKTUBHBIX JIOCOK.

AKTHBHbBIE THHOBALIMOHHBIE METO/IbI O0YUECHHUS:

- HEMMUTAIIMOHHBIE METO/Ibl 00YUYECHHUS;

- HEUT'POBBIE UMUTALIMOHHBIE METOIBI;

- ITPOBBIE UMUTALIMOHHBIE UIPBI;

- HEMMUTAIIMOHHBIE METO/IbI: MPOOJIEMHas! JIEKLIUS, JIEKIUS — BU3yaIu3alus,
JIEKIUU C 3aIlJIAHUPOBAHHBIMU OIIMOKAMH, JIEKIUH - IpecCc KOH(PEPEHIIMSL, TEKIU
— Oecena, €KUM — TUCKYCCHS;

- JIGKIIUU ¢ pa300pOM KOHKPETHOM CUTYyaIluu, U3JI0KEHHOW YCTHO WM B
BU/JIE KPAaTKOro auaduiabMa, BUICO3aINCH.

- IEKIUS] KOHCYJIbTalusl, pu KoTopoil 10 50% BpeMeHH OTBOAUTCS s
OTBETOB Ha BOMPOCHI CTYIEHTOB, B TOM YHCJIE€ C TPUBJICUECHHEM
KBaJTM()UIIMPOBAHHBIX CHEIMAIMCTOB B 00JIACTH U3y4aeMOU MPOOIEMBI.



AKTUBHBIE THHOBAITMOHHBIC METOBI O0YUICHUSI:

- HEUMHTAIIMOHHBIE METOJIbI O0OyUEHHUS;

- HEUTPOBbIE UMUTALIMOHHBIE METO/IbI;

- UTPOBbIE UMUTALIUOHHBIE UTPHI;

- HEMMUTAIIMOHHBIE METO/IbI: TPOOIeMHAs JIEKIUS, JICKIUS — BU3yaIu3alus,
JIEKLIUU C 3aIJIAHUPOBAHHBIMH OLIMOKAMU, JIEKIIUHU - IPecC KOH(EepeHIINsl, JTEKIIHS
— Oecena, JISKIUS — TUCKYCCUS;

- IEKINH ¢ pa300pOM KOHKPETHOW CUTYyaIllH, H3JI0KEHHON YCTHO WIIH B
BU/JIE KPAaTKOTro quaduibMa, BUIE03aINCH.

- JIEKLUS KOHCYJIbTalusl, Ipu KOTopoil 10 50% BpeMeHH OTBOAUTCS IS
OTBETOB Ha BOMPOCHI CTYICHTOB, B TOM YHCJIE€ C IPUBJICUCHUEM
KBATHU(HUITUPOBAHHBIX CIIEIIUATMCTOB B 00JIACTH U3y4aeMOU TTPOOIEMBI.

HewurpoBble UMHTAIIMOHHBIE METO/bI:

- Ke¥MC METO/I;

- KOHTEKCTHOE O0y4EeHUE;

- TPCHUHT;

- KOHKYpC TTpo¢eCCUOHAIBHOTO MacTEpPCTBRA.

NrpoBbie UMUTAIIMIOHHBIE METO/IBI:

- JIJIOBBIE U POJIEBBIE UTPHI;

- MPOEKTHYIO METOJIUKY;

- KpyIJIBIH CTOJI,

- TEXHOJIOTHSI JIEJIOBOIO CEMUHAPA;

- KOMITBIOTEPHBIE CUMYJISILIUH.

B xozne npenogaBaHus TUCHUIUIMHBI HCIOJIB3YIOTCS CIIETYIOIINE
o0OpazoBaTeNbHbIE TEXHOJIOTHH:
® pa300p KOHKPETHBIX (PU3UYECKHUX SIBJICHHUH, JEXKAIIUX B OCHOBE (YHKIIMOHU-

POBaHMS JIEKTPOHHBIX YCTPOUCTB;
® 3HAKOMCTBO C YCTPOMCTBOM M NPHUHLUIIAMH JEHUCTBUS JJIEMEHTOB MUKPO-
JJIEKTPOHUKH.

6. Y4eOHO-MeTOAUYECKOE O0ecTedeHre CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.

Tema misa Bun u conepkanue caMOCTOATEIBHOU dopma
CaMOCTOSITCJIBHOTO paboThI KOHTPOJIA
VU3Yy4YEHHUS
Beenenue. ITpenmer | TIpeamer bu3uKH. Coueranue | YV CTHBIH OIPOC
usmkm. Coueranue | skcriepUMEHTATBHBIX 51 TEOPETHYECKUX TectupoBaHue

IKCIICPUMCHTATILHBIX 1 | MEeTOJI0B B MO3HAHUU OKPYKAIOLIEH MPUPOIBI.
TCOPCTUICCKUX MCTONOB B | Py, MoenbHBIX IPENCTABICHUN B (DU3MKE.
TMO3HAHUM — OKPYKAIOWCH | yysyyeckie  BeNMYMHB, MX — H3MEpEHHE,
HPHPOJEL. OllCHKA  TOYHOCTH M  JOCTOBEPHOCTH
MOJYYEHHBIX Pe3yabTaroB. CHUCTEMBI €IUHMII
(U3NUECKUX BETUYMH.

Junamuka IBWKEHMA. | /lunamuka mamepuanbHou mouKu, | Y CTHBIA OMPOC
HuHamuka mena.lloHsTUA Macchl, , CUJIbI U UMILYJIbCA B




MOCTYATETHHOTO
TBIDKCHUS. DHEPTHS

Mexanuke Hprotona. 3akonsl  HproTOHa.
VYpaBHEHMsT ~ BWKEHHS B  KIIACCHUYECKOU
MexaHuKe.PenstuBucrckoe ypaBHEHUE
JBUKEHUS. PENSITUBUCTKUI UMITYJIBC.

Paboma  cunvr.  Omnepeus.  3axomsi
coxpanenus umnyavca u snepeuu. Pabora cun,
MOIIHOCTh. KuHeTmyeckas M NOTEHUMAIbHAs
SHEPrusi MaTEepUAIbHOM TOYKH U CHUCTEMBI
MaTepualbHBIX TOYEK. Hopmuposka
noTeHIMaNbHOU  3Hepruu. CBs3b  MEXIy
paboTtoli W SHeprueil. 3aMKHYTBIC CHCTEMBI.
3aKOHBI COXPAHEHUS UMITYJbCA U SHEPTUH.

TectupoBanue

JuHaMuka BpamaTelIbHOTO
IBUKEHUS. JnaaMuka
CILIOIITHBIX CPEl.

Onemenmsl mMexaHuku CnaowHbIX cped. Bumbl
nepopmanuii.  Yopyrue — HampsDKEHUS |
nedopmaruu. 3akoH ['yka. Moayns HOwnra.
OHeprus ynpyrux aeopmaruii TBeporo Tena.

Y CTHBIN OnIpoC
TectupoBanue

3J'IeKTpI/I‘-IeCKOC ojic 1mpu

DneKTpuuecKoe nose npu HAJIUYUHI

Y CTHBIN OnIpoC

HaJIN9UH NIPOBOJHUKOB npoBogHUKOB. [lone BOMM3M TMOBEPXHOCTH TectupoBaHue
MPOBOJHUKA. 3aBUCHUMOCTh IMOBEPXHOCTHOMU
IUIOTHOCTH 3apsAI0B oT KPUBU3HBI
IIOBEPXHOCTH. [ToTenuuman NIPOBOJHUKA.
EMKocTh YEIUHEHHOT' O MPOBOJHUKA.
KoHJ1IeHCaTophbl M UX EMKOCTb.
OneKTpUYecKoe MoNe NpH | DIESKTPHUIECKOE oJje npu Hanmu4uu | Y CTHBIR OMPOC
HaJIMYUW JUBJICTPUKOB JVDJIEKTPUKOB. MonekynspHas KapTuHa TeCTHpOBaHHe

nojsipu3au  JU3JICKTPUKOB. I[I/IHOJII:, I10JI€
qunods. JIumonb B AJIIEKTPUYECKOM  TIOJIE.
[TongpuzoBanHOCTb. CBsI3aHHBIE 3aPABI.

DleKTpocTaThyeckass Teopema [aycca mpu
HAJIMYUU  JTUDJIEKTPUKOB.  DIJIEKTPUYECKOE
CMeIlleHne u TURJIEKTpUYecKas
IMPOHUI[ACMOCTb. HpeHOMJIeHI/Ie CHJIOBBIX
JIMHUI Ha TpaHulle pa3ziena JUIJIEKTPUKOB.

TTocTossHHBIHN
3JEKTPUUECKUI TOK

[TocTostHHBIM JIIEKTPUYECKUI TOK.
DIIeKTpHUUYECKOe rnoJse pu HaJIM4UHU
IOCTOSIHHOrO0 TOKa. Cuila ¥ IUIOTHOCTh TOKA.
Croponnue »saekrpoasmwxkymue cuisl. EJIC
ucTouHMKa TOKa. KoOHTakTHass  pa3HOCTH
MOTEHIMAJIOB, TEPMO3JIEKTPOABIKYIIAs CHIIA,
Dddexr lenprhe u TomcoHa.

YcTHBIN 01ITPOC
TectupoBanue

CrauuroHapHO€ MarHUTHOE
noJe, METObI
PETUCTPALINU ¥ N3MEPEHHSL.

CranoHapHO€ MarHWTHOE TIOJIe, METObI

perucrpanuu u U3MEpEHMUS. 3aKoH
B3aUMOJICHICTBHUS  DJIEMEHTOB TOKa (3aKOH
Jlannaca—buno—Casapa—Amnepa). Ilonesas

TPAKTOBKA 3aKOHA B3aUMOJICHCTBUS 3JIEMEHTOB
TOKA.

3akon buo-CaBapa. Bektop MarHuTHOU
uHayknud.  3akoH  Awmmepa. Teopema o
HUPKYJSIUM BEKTOpa MarHUTHOM MHIYKLHU B
CTallMOHApHOM cilydae. BuxpeBoil Xapakrep
MarHUTHOTO  MOJs. MAarHuTHBII ~ MOMEHT
KOHTypa ¢ TOKOM. KOHTYp ¢ TOKOM B

Y CTHBIN OnIpoC
TectupoBanue




MarHuTHOM moje. 1loTok BekTopa B. PaGora
KOHTYpa C TOKOM B MATHUTHOM IIOJIE.
MarnautHoe mnoie Ipyu HAJIWNYUU MAr"HCTUKOB.
[Tone »nemeHTapHoro Toka. MarHuTHbBIN
MOMEHT 3JIeMeHTapHOTro Toka. [Ipeneccus
OpOMTAILHOTO ~ MarHUTHOTO  MOMEHTa  BO
BHCIIHEM MAarHuTHOM IIOJIC.

MarseTuku.
DIIeKTpOMarHuTHAsI
WHIYKIUS

Marnernku. Jlua — ©W  mapaMarHeTHKH.
Mexanu3mbl HaMaranuuBaHus. OObeMHBIC U
MOBEPXHOCTHBIE MOJIEKYJISIPHBIE TOKH Kak
MOJICJIbHBIE TPEACTaBICHUSL [JIsl CIUIOIIHON
cpenbl. HanpspkeHHOCTh MATHUTHOTO TTOJIS.
DeppomMarHeTusM. 3aBUCHUMOCTD
(beppOMarHUTHBIX CBOMCTB OT TEMIIEPATYpBHI.
Jomensl.  I'paHunbl  MEXIy  JOMEHaMHU.
MexaHu3Mbl repeMarHM4rBaHusl.
I'mpomaruutasie  3ddextsl.  CooTHOIIECHHE
MEXAYy MEXaHM4YECKMMH W  MAarHUTHBIMHU
MOMEHTaMHU aTOMOB W JJIGKTPOHOB. DPdeKT
DuirelHa-ae 'aasa.

DNeKTpoOMarHuTHasT WHIYKUHUSA. 3aKOH
3JIEKTPOMAarHUTHON WHIYKIINU ®dapages.
Huddepenumansaas (HopMyaHUpoBKa 3aKOHA
3JIEKTPOMArHUTHOM WHIYKIINU ®dapages.
SlBnenuss camMo- W B3aMMHOM HMHIYKLHH.
OKCTPaTOKU 3aMbIKAHMS U Pa3MBIKAHUS.

Y CTHBIN OnIpoC
TectupoBanue

Konebanuss 1 BOJHBIL
IlepemeHHBII TOK.

CBo0OoHBIE 51 3aTyXawIue
AJICKTPOMArHUTHBIC KoJieOaHus. Bemuuunsl,
XapaKTepU3YIONIHe  3aTyXaHHe  KOJICOAHHIA.
JobpoTtHOCTh KOHTYpa. [lepemennsrit Tok. R L
u C B memu mepeMeHHOro Toka. MmmemaHc.
Mertoa BeKTOpHBIX Auarpamm. 3akoH Oma st
[[ENU TePEeMEeHHOro Toka. PaboTa u MoIrHOCTH
MEepEMEHHOTO TOoKa. Pe3oHaHChl B  memsx
MEPEeMEHHOTO ToKa. TpaHchopmammst ToKa.
Toxku Dyko.

Y cTHBIN 01ITPOC
TectupoBanue

JlaBieHusi u TeMneparypa.

JaBnenus raza u ero BbluucieHue. OCHOBHOE
YpaBHEHUE KUHETUYECKOHM TEOpHUH Ta30B.
Enununer usmepenus nasienus. [Ipubopsr s
U3MEPEHHSI  JIaBIICHUS. [IepBruunbIe u
BTOPUYHBIE MOHOMETPBHI.

TemmnepaTypa Kak CTENEHb «HArpeTOCTH) Tela
U Mepa CpelHEW KUHETUYECKOM DSHEpPruu
MoJieKyJl. EnquHnna u3MepeHuss TeMneparypsl.
[lxkana temneparyp. IlpuHmun nocrpoeHus
HIKajJgbel TeMIeparyp. TepMoMmerpuyeckoe Teio
U TepMOMETpHUYECKasi BEIUYMHA. 3aBUCUMOCTh

TeMrepaTypHOu HIKAJTBI oT
TEPMOMETPUUECKOTO Tena u
TEPMOMETPUUYECKONH  BEJIUYMHBL. (rkanbr
Henbcus, Peomepa, ®dopeHreiiTa).

TepMoauHaMuyeckass IIKajJla  TEMIEparyp.

YcTHBIN 01ITPOC
TectupoBanue




MexynaponHas IIpaKTU4ecKast HIKana
temneparyp. Hynp KensBuna. Tepmomerpsl.
AGcomoTHas ~ TepMOJMHAMUYECKas  IIKala

TEMIIEPATYP.
VYpaBHEHUS COCTOSIHMA ~ WJAEaIbHOIO rasa.
YpaBHeHUs Kuaneiipona. YpaBHeHUs

MenneneeBa-Kianeiipona mjisi mpou3BOJIbHOU
MAacChl HJcabHOrO Ta3a. 3akoH JlanbTOHA.
3akoH ABoraapo. Yucno Jlommuara.

TepMoauHaMuka

IlepBoe Hayano TEpPMOJMHAMHKHU. 3aJaydu
tepmoanHamMuku. PaGora. Termo. BayTpeHHs s
sHeprus. dusnueckoe coaepKaHUE INEPBOTO
Hayanmo. DyHKUMS COCTOSHUS U TOJHBIE
Qg depeHImab.

IIponiecchl. PaBHOBECHBIE W HEPABHOBECHBIE
nporeccel. OOpaTtuMbie ©W  HEOOpaTUMBIC
npouecchl. [Iporecchl B HIealbHBIX Ta3ax.
N3obapuueckuii  mpouecc. M3oxopudeckuii

po1ecc. N3oTepmuueckuii nporecc.
[TonuTponHserit powuecc. YpaBHeHuUE
MOJINTPOIIBI.

TennoemkocTb. BHyTpeHHsIs1 sHEPrUs Kak
byHKIMSA cocTosIHUS. TEemI0eMKOCTh PU
pa3InuHbIX nporeccax. Pacxoxaenus Teopuu
TEIJIOEMKOCTH UEAIBHOIO rasa ¢
sKcriepuMeHTOM. KauecTBeHHOE 00BsCHEHUE
3aBUCUMOCTH TEIUIOEMKOCTH MOJIEKYJISIPHOT'O
BOZIOPO/Ia OT TEMIIEPATYPHI.

Bropoe Hayajo TEPMOJAVHAMUKH.
DopMyIUpPOBKHU BTOPOIO Ha4ajo
tepmoguHamukn  Knaysuyca u  KenbBuHa
(Tomcona). DKBHBAJICHTHOCTb (OPMYIHPOBOK
KensBuna u  Knaysuyca.  Omnpenenenue
SHTPONMU HACANBHOTO rasza. dusnueckui
cMbicn  sHTponm. Dopmyna  bBosbimana.
Pacuer wu3MepeHuili SHTponmUM B IpoIEccax
UJeaNbHOTO rasa.

[{uxnuaeckue mporecchl. Pabora nukina.
YcnoBus coBepiieHUs: paboTHI IpU
nukandeckom npotecce. [{ukn Kapho.
KoaddunmeHnTt noneznoro nencTBus.
XonoaunsHas mamuHa. HepaBeHcTBO
Knaysuyca. ®opMynupoBka BTOpOro Hayaio
TEPMOJMHAMHUKH C [TOMOILBIO SHTPOIIUN.
CrarucTiuueckuil XxapakTep BTOPOro Havajo
TepMOJIMHAMUKH. VI3MEHEHNs SHTPONH B
HeoOpaTUMBIX Tpolieccax. Tperse Hadaao
tepMmonHamMuku. Teopema HepHcra.

YcTHBIN 01ITPOC
TectupoBanue

Kunkocts. TBepable Tena.

Crpykrypa xuakoctedt. [lapuas ¢dyHKIus
pacrpeaesnenus MOJIEKYJI KHUIKOCTH.
Brruncnenue MOTEHIIMAIbHON SHEPIUH.
3aBI/ICI/IMOCTb CBOﬁCTB KUIOKOCTHU oT

Y CTHBIN OnIpoC
TectupoBanue




CTPYKTYpbl MoJeKkyl. JKuakue KpucTallibl.
Buast  xumakux — kpuctamioB.  CMEKTHKH.
Hematuku.  Xonecrepuku. CBoiicTBAa U
MIpUMEHEHUE.

Teepabie Tena. Kpucrannuyeckue u amopdabie
TBepable Tena. CHUMMETpUs TBEpIABIX TeEI.
DJIeMeHTbl CUMMETpUM. TouyeyHble TpYIIIbI

CHAMMETPHUU.
Kpucramnnueckas peleTka. DJIeMEHTHI
cummeTpun  pemetkd.  Kpucramimueckue

Kmaccel ®  pemeTku  bpaes.  JledekTsl
KPUCTANTMYECKON pemeTku (TOYeuHble U
JUHEHHbIE) U UX BIMSHHE HAa MEXaHHYECKUe
CBOMCTBA TBEPABIX TEIl.

Kpucramnmsanus U IJIaBJICHUE.
Kpucrammzanuss u cy6numanus. Da3oBble
JarpaMMmBbl. AHOMaJIBHBIE BEIIECTBA.

[omumopduszm. dazoBsie epexoabl IEPBOTo U
BTOpOro poaa. Pa3oBsle quarpaMmsl CIIABOB U
TBEPABIX PACTBOPOB.

OcHOBHBIE TIPOOIEMBI U
HaIpaBJICHHS B
COBPEMEHHOU ONTHKE.

OcHoBHBIE mTpOOJIEMBI UM HAaNpaBICHUS B

COBPEMEHHOM OMTHKE. Knaccuueckas
3JIEKTPOMarHUTHAsI Teopus CBETA.
OrpaHM4eHHOCTh  KJIACCHYECKOM  TEOpHHU.
KopmnyckynsipHO-BOJIHOBO# Jlyau3M.
VpaBHenuss Makcpemia. BonHOBOe ypaBHEHHE.
berymue 3JIEKTPOMAarHUTHBIE BOJIHBI.

CkopocTh cBeTa B OJIHOPOJHBIX H30TPOIMHBIX
nudnekTpukax.  [moTHocTe  sHeprum  H
UMITyJIbCa 3JIEKTPOMAarHUTHBIX BOJIH. BekTop
VYmoBa-Ilotituara. VHTEHCHMBHOCTL  CBeETa.
JlaBnenue ceera. OnbiThl JIeOeneBa.

Y CTHBIN OnIpoC
TectupoBanue

WuTepdepentus
MOHOXPOMAaTHYECKUX
BOIH. SIBNeHne nudpakuuu

WuTepdepeHiins MOHOXpPOMAaTHYECKUX BOJIH.
WnTepdepeniius  KBa3MMOHOXPOMATHYECKOTO
ceera. DyHkuus  BUAHOCTH.  OCHOBHBIE
uHTEeppEepeHIIMOHHbIE  cXeMbl.  [lomyuyenue
UHTEP(PEPEHIIMOHHBIX ~ KapTHH  JCJICHHEM
BOJIHOBOTO (hpoHTa (MeTox FOHra) u nenenveM
aAMILTUTY B (meTon Openens).
WNurepdepeniius B~ TOHKHX  IJICHKaX.
MmuoronyueBass uHTepdepeHuus. SBiaeHUs
mudpakuuu. [lpunnun  Ioiirenca-dpenens,
€ro MHTerpajibHas 3allich M TPAKTOBKA. 30HBI
Openens.  [dudpakuus Ha  mpocTeHImx
nperpaaax. Judpakums ®paynrodepa.
Judpakuuonnas  pemerka Kak — mpubop.
[lonsiTve o  rojorpaguueckoM  MeToJe
NOJIYYECHHUSI M BOCCTAHOBJICHUS] H300paKECHUH.

Y CTHBIN OnIpoC
TectupoBanue

CrnekTpanbHbIl aHanu3 B
OIITHKE. ITonsapuzanus
CBETa.

CnekTpaibHBII aHanu3 B ONTHKE.
Cnextpockonus c MIPOCTPAHCTBEHHBIM
pazoKeHueM CIIEKTPOB. [Ipu3menHsie,

TUQPAKIMOHHBIE W MHTEPPEpPEHIIMOHHBIE

Y CTHBINM OnIpoC
TectupoBanue




CHEKTpaJibHble TMPUOOPHI M HX OCHOBHBIE

XapaKTEPUCTUKHU: anmapatHass  (QyHKIHSA,
yrioBast U JUHeHHas aucnepcus,
pazperaronas CHOCcOOHOCTB, o0nacTh

nucnepcun. llomspuzaums cera. dopma u
CTENEHb MOJSIPU3ALMA  MOHOXPAMOTHYECKHX
BoiaH. [lomyyenue ©  aHanuM3  JIMHEWHO-
MOISAPU30BAHHOIO CBETa. JIuneiinoe
aBynydenpenomieHue. IIpoxoxknenue csera
yepe3  JUHEWHble  (a3oBble  IUIACTHHBI.
HckyccTBeHHass  ONTHYECKas  AaHHU30TPOIHS.
DOoTOYIIPYrocTh. Hupkynauus dazoBas
AHU30TPOIHSL. DNEKTPOONTHYECKHE U
MarHutoontudeckue 3Ppdexrsl. OTpaxeHue u
IIPEJIOMJICHUE CBETA HA TPAHMILIE pa3felia ABYX
auonekTpukoB. Dopmynsl @penensa. Ilonnoe
OTpa)XKCHHE W €ro INPUMEHEHUE B TEXHUKE.
BosHOBO#BI M CcBeTOBOABI. bprocTepoBckoe
OTpakKeHHE. DJIEMEHTBI KPUCTAJUIOONTHKH.

Hucnepcus ceera.

Hucnepcust CBeTa. Mukpockonuueckas
KapTHUHa PaclpOCTPAaHEHUS! CBETa B BEIIECTBE.
JIuHeHbIi ONTUYECKUHI OCLIMIJLIISTOP.
Knaccuueckast ANEKTPOHHAS Teopus
JIUCIIEPCUH. 3aBUCHUMOCTHU nokasarelen
IPEOMJIEHUSI W TOTJIOUIEHHS] OT YacTOTHI.
®dazoBasi u  rpymnmnoBas  CKOPOCTH, HUX
cootHomeHue (dopmyna Panes). HopmansHas
M aHOMaJlbHasl ~ JUCHEpPCHUsl  IOKa3arens
npenomiieHus. JucnepcruoHHOe pacIIbIBaHUE
BOJIHOBBIX MakeToB. [lornomenne cBera. 3akoH
byrepa-Jlam6epra-bapa. OcobenHoctr
pacmpocTpaHeHusi  CBeTa B MeTajllax.
Paccessnue cBera. MosekymnsipHoe paccesiHue
CBeTa. 3aBUCHUMOCTD WHTEHCUBHOCTHU
paccessHHOr0o CBeTa OT 4YacTOThl  CBeTa
(bopmyna Pomess) u yrjoBas auarpaMma
paccessHus. Ilonsipuszaiust paccesHHOTO CBeTa,
€ro chekTpalbHbli  cocTaB. CHOHTaHHOE
paccesnue  Mangensimitama-bpuitoena
KOMOWHAIIMOHHOE paCCesiHUE, KPBUIO JIMHUU
Panes. PaccesHue cBeTa B MEIKOAUCIIEPCHBIX U
MYTHBIX Cpe/ax.

Y cTHBIN 01ITPOC
TectupoBanue

Temnosoe H3JIYyUYCHHUC

TermoBoe wu3nyuenwe. M3nywarenbHas U
HOTJIOIIATENbHAsT CIIOCOOHOCTH BEIIEeCTBA U UX
cooTHoueHue. Mojenb abCoNOTHO YEpHOro
tena. 3akoH Credana-boneimana, ¢opmyna
cMmemennsi Buna. ®opmyna Panes-Jlxunca.
OrpaHn4eHHOCTh  KJIACCMYECKOM  Teopuu
U3ITy4yeHusl. DJIEMEHTbl KBAaHTOBOTO IMOAXO0/A.
®opwmyna [lnanka. Porosddexr

Y CTHBINM OnIpoC
TectupoBanue

MHoOroypoBHEBEIE

MHOroypoBHeBblE  CHUCTEMBI.  Pe3oHaHCHOE

Y CTHBIN OIIPOC




CHUCTCMBbI YCUIICHUE CBETA IIPHU I/IHBepCHOI‘/'I 3aCCIICHHOCTHU TCCTPIpOBaHI/IC
JYHEPreTUYECKUX YPOBHEH. Jlazeper -
YCTPOHMCTBO W NpUHOHMI  paboTel. Poib
ONTHUYECKOTO pe3oHaropa. VYcnosue
cTanoHapHOW reHeparuu (Oamanc a3 wu
OanaHc aMIUTUTYT). [IpononbHbIE u
nornepeynbie  MozAbl. CHEKTpalbHBI COCTaB
u3nyyeHus JsasepoB. CHHXpOHHM3aLUs MOJ,
reHepanus CBEPXKOPOTKHUX HMITYJIbCOB.
DHEpPreTUYeCKue XapaKTepUCTUKH J1a3epHBIX
CHUCTEM.

7. ®OHJ OLICHOYHBIX CPEACTB VISl POBEACHUS TEKYLIEr0 KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTECTALUM 110 UTOT'AaM OCBOCHMS
AUCHMILTHHBI.

7.1. TunoBble KOHTPOJIbHBIEC 3aAaHUS

Pasznea 1. Mexanuka

1. B dyem 3akimoyaroTCsi KOOPAMHATHBIH W BEKTOPHBIA CIIOCOOBI OIMUCAHUS
neumxeHus?  Kak cBsi3aHbl KOOPAMHATHBIM M BEKTOPHBIM Mexay coOoil 3Tu
CIOCOObI ONMUCAHUS ABMXKECHUA?

2. UTo BXOIUT B MOHSATHE CUCTEMA OTCUeTa?

3. Uro HasplBaeTCs BEKTOPOM mepemelleHus Touku Ar? KakoBo ero
HanpasJjeHue?

4. Yrto Ha3bIBaeTCs CPeIHEN U MTHOBEHHOU CKOPOCTSIMU U3MEHEHHUSI KOOPAUHATHI
TOUKU (Vygp, Vx)?

5. Koneco Bpamaercsi BOKpYr HEMOABUKHOM OCH, MPOXOMSIICH Yepe3 LIEHTP
Macc. OOsamaer nu g0basi ToOYka Ha 000A€ HOPMabHBIM, TaHTEHIIUAIBHBIM
YCKOPEHHUEM, MEHSAIOTCS JI CO BPEMEHEM MOJYJIM 3THUX YCKOPEHHM, €CIIH IIPU 3TOM
KOJIECO BpalaeTcs

1. a) ¢ MOCTOSIHHO# YTI0BO# CKOPOCThIO (@ = CONS)t;

2. 0) c IOCTOSIHHBIM YTJIOBBIM YCKOpEHHEM (& = CONS)t.

6. Kakue cucrempl oOTcuera Ha3bpIBalOTCS HHepuuanbHbIMU?Ilepeuncnure
MHBapHaHTHI B MpeoOpa3oBanusx ["amunes

7. Ilouemy mnepBblii 3akOH HbBIOTOHA SBISETCS CaMOCTOATENBHBIM, XOTS Ha
MEePBBIM B3I, OH ClEAyeT U3 BTOporo 3akoHa Herorona? YUro takoe cuna?
KakoBel cnenactBusi aeiictBust cuibl? Kak usmeputs cuny? Kak cymMmupyroTcs
cunbl? Uto Takoe macca? Kak m3meputh Maccy? B dem 3akimrodaercsi CBOMCTBO
aJIUTUBHOCTHA MacChI?




8. Uto Ha3pIBaeTCs UMIYyJIbcOM MaTepuanbHOM Touku. CdopMynupyiite
OCHOBHOM 3aKOH JHMHAMMKM JUII MAaTEpUAJbHOM TOYKM U U1  CHCTEMBI
MaTepualbHBIX TOYeK. Kak 3anucaTte ypaBHEHHME BpallleHWs Tena B
nuddepeHnaTbHOM U UHTETPabHOM BUIaX?

9. Cdopmymupytite III 3akon HproToHa B ¢dopme paBeHCTBa JCUCTBUA U
MIPOTUBOJICUCTBUS.

10. IToyemy IpPUHIMI OTHOCUTEIBHOCTHU SABJISETCS MOCTYJIATOM?

11. ChopmynupyiiTe ~ OCHOBHOM 3aKOH JUHAMHKH JJIS  BPAIATEIbHOTO
NBHKeHUs. YUeMy paBHa KMHETHYECKasl SHEPTHUS Bpallarolerocs reia?

12. Uto Ha3bIBaeTCs MOMEHTOM HMITyJbca MaTepuaibHOM Touku? KakoBa ero
BEJIMYMHA U HanpasiieHne?YTo Ha3bIBAETCS UMITYJILCOM MaTEPUAIIBHON TOUKH?

13. Chopmynupyiite Il 3akon HeroToHa B UMIysibCHOM (hOpMeE 711 CUCTEMBI TETI.
14. Yro Ha3pIBaeTCsA UMITYJIBCOM CUIIbI? KakoBa CBSA3b MEXAY UMITYJIBCOM CUIIBI U
M3MEHEHHUEM MMITYJIbCa TeJIa, Ha KOTOpOe OHa JencTByer? PaccMorpure 2 ciyyas:
CWla HEUW3MEeHHa;cuia MeHsaercs co  BpeMeHeM.ChopMynupyidTe  3aKoH
COXpaHEHUsI UMITYJIbCA CUCTEMBI TEN.

15. Yto HaszpiBaeTcsi pa®oToil cuiibl?l’py3 MOJBEIIEH K HEPACTSXKUMOM HUTH U
OTTSIHYT B CTOPOHY OT IOJIOKEHUSI paBHOBecHsI Ha yroso. Kakue cuibl JeHCTBYIOT
Ha rpy3?

16. Kakue cunapl Ha3bIBAIOTCS  KOHCEpBaTWUBHBIMH?  HekoHcepBaTUBHBIMU?
IIpuBenute npuMepsl.

17. Yto Ha3biBaeTCsd KMHETHYECKOUW sHepruei Tena? Kak cBs3aHbl MEXIy cO00it
M3MEHEHUE KMHETUYECKOM 3HEpTruu U padoTa cui’?

18. Uro Ha3pIBaeTcsl MOTEHIMAIBHOW 3Heprueit cucrembl Ten? KakxoBa cBs3b
M3MEHEHUS! TMOTEHIMAIbHOW SHEPIHMM CHCTEMBbI ¢ padboTol cun?YYrto o3Hadaer
HOPMHPOBKA NOTEHIUAIIBHON SHEPTUN?

19. Kakue mpu4vHBI MOTYT BBI3BaTh M3MEHEHHE MOJHON MEXaHMUYECKON SHEPrHH
cuctembl?CHopMyIUpYyHTE 3aKOH COXpPAaHEHUS MEXaHUYECKON SHEPIHUH.

20. ChopmynupyiiTe OCHOBHOE ypaBHEHHE JTUHAMHUKHU BpaIIATEIbHOIO JIBUYKEHUS
TBepAoro tena (ypaBHeHHE MOMeHTOB). CdopmynupyiiTe 3aK0OH COXpaHEHMs
MOMEHTA UMITYJIbCA.

63. CocTaBbTe CpaBHUTENBHYIO TAOIMUILY BEIMUMH U 3aKOHOB IS
IOCTYIIATEJIBbHOTO ¥ BPAIATEIBbHOTO ABUKCHUMN.

21. Chopmynupyiite 3akoH Apxumena U ycioBus 1uiaBanus Ten.Chopmyaupyiite
3akoH Ilackams mna sxkugkocteit?Chopmynupyiite ypaBHEHHE HEPa3pbIBHOCTU
TEUEHHUS )KUJKOCTU Yepe3 TpyOKy Toka?

22. Kakue mapaMeTpbl OTHOCSTCS K MHBapUaHTaM B peoOpazoBanusix ["anumnes?
23. Kak 3aBUCHUT MNpoAOJibHAS IJIMHA JBIDKYIIETOCS Telda OT CKOPOCTH €ro
JBUKEHUS ITPU CKOPOCTAX OJIM3KUX K CKOPOCTH CBETA?

24. Yto waspBaetrcs nedopmarnuern tenma?Cdopmymupyiite 3akoH ['yka s
aedopMaIui pacTsHKEHUS-CKATHSL.

25. B dyeM 3akirodaercsi coJiepiKaHue O MOJIEBOIM TPAKTOBKE B3aUMOJECHCTBUS TEN?
26. Kak HasbIBaeTcs BoOOpakaemasl TOUYKA MPHIOKEHUS PE3yJbTUPYIOIIEH BCEX
BHEIIHMX CHUJ JEMCTBYIOUIMX Ha TEJIO IMpU JOOOM €ro MOJOXKEHUH B
IIPOCTPAHCTBE.



27. Kak Ha3piBaeTcsi (u3uyeckas BeIWYMHA, pPaBHAsT CKOPOCTH COBEPIICHUS
paboThI?

28. ChopmynupyiiTe ycaoBue paBHOBECHS TEJIa UMEIOIIETO OCh BpalllEHUs

29. B ypaBHeHMSIX JBWXKEHHS Macca OINpeNesieT MHEPTHOCTh Tena. KakoBo
bu3nueckoe cofep:kaHrie MOMEHTA MHEPLIMK BO BpaIlaTEIbHOM JIBUKEHUU?

30. Kak HaspiBaeTcsi (u3nMueckass BeJIMYMHA paBHAs MPOU3BOJHONM MOMEHTa
MMITYJIbCA 10 BPEMEHU?

31. Kak 3aBUCHUT CKOPOCTh TE€UCHUHU KUIKOCTH (Ta3a) OT CeUeHUus TpyOKu Toka?
32. Kak B ypaBHeHuu bepuyiim onpenensiercs CBsi3b MEXy CKOPOCThIO TEUSHHUSI
XKHUJKOCTU B TPYOKE TOKA C Pa3HOCTHIO JAaBJICHMSI Ha KOHIAX TPYOKH ToKa?

33. UTo BBICTYIAET KPUTEPUEM OIPEAETSIOUINI XapaKTep TeUeHUs KUIKOCTU B
TpyOKe Toka?

34. Yucno Peitnonbaca onpenenseTcss OTHOIICHHEM KHHETHICCKON dSHEPIUU
TEKYLIEH )KUIKOCTH K DHEPTUU TEPSIEMON Ha MIPEOIOJICHUE CUJT BA3KOTO TPEHHUSI.
KakoBo MmaremaTuyeckasihopma 310t CBSI3U?

35. Jlnst 9ero HyKHO MPUAATh IBHKYITUMCS TeJlaM o0TeKaeMyro popmy?

36. KakoB MatemaTrueckuii BuJ criibl CTOKCa JTsI )KUIKOTO TPEHUS ?

37. Uepes xakoit KO3PPUIIMEHT CBSI3aHBI MEXTY co00i Moxynb FOHra u MOgyIIh
casura?

IIpuMepsbI TECTOBBLIX 3aJaHUH VI KOHTPOJIS 3HAHUM

Tema. KuneMaTuKa NocTynareJbHOIro M BpalaTeJJbHOI0 IBUKeHHI.

1. Kakoe nBuxeHne Ha3bIBaeTCI MEXAHUYECKUM ABYDKEHUEM?

2. UYto oTpaxkaeT cHMBOJHYecKas Qopmyna [L*M”FT78aa’], m3BecTHas
KaK

dbopmyna pazmepHocTU?

3. 17151 0IHO3HAYHOTO OTNPEAEIICHUS IBHXKEHUS Tella (TOYKH ) He0OXO0AMMO

3a/1aTh CUCTEMY oTcueTa. B cucreMy orcuera BXOJAT. . ... 7

dr

1.  MrHoBeHHasi CKOPOCTb TeJa ONPEAETAETCS BBIPAKEHUEM Yyon — at

KaknanpasieH npu 3TOM BEKTOP CKOPOCTH.

2. [Ipu KpUBOIMHENHOM IBM>KEHUM BEKTOP IIOJHOTO YCKOPEHUS COCTOUT
13 BEKTOPHOM CyMMBbI TaHI€HIIMAJIbHOW U HOPMAJIbHOW COCTABJIAIOIINX YCKOPEHUS,
KOTOPBIE XapaKTEPU3YIOT U3MEHEHHE.. . . ...

3. I'paduk DBUKEHUS «CKOPOCTh — BpPEMS» COAECPKHUT MH(POpPMALMIO O
NyTH, NPOIJIEHHOM TEJIOM 3a ONPEAEIIEHHOEBPEMs, a IUIOWAAb MOA Irpaduxom
JBUKEHMSI paBHA IyTH, IPOHACHHOMY TEJIOM 3a 3T0 Bpems. Halingute o rpaduky
IIyTh, IPOWIEHHBIN TEJIOM 3a BpEMsl YKa3aHHOE HA PUCYHKE
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4. B tabuuie NIpHBEIEHBI PE3YILTaThHl U3MEPEHUH TTEpEMELIEHUS
TEJIEKKH B pasHble MOMEHTHI BpeMenu. CoracHo rpaduky (rpagMk CTpOUTH Ha
Oymare) 110 STUM Pe3yJIbTaTaM CKOPOCTh JABUKEHHS TENIEKKH

t,C 0 1 2 3 4 5
¥, CM 0 19 36 52 &7 20
S. Ecmu 3a mpoMexytok Bpemenu AlTeno mosepHymoch BOKpyr ocu

BpalllcCHWsT HA DJIEMEHTapHBI yron A@ =@, —¢,, TO OTHOIIEHHE DTOr0 yrja
MOBOPOTAKO BPEMEHH MOBOPOTA. . ...

6. Bektop yrioBoro yckopeHHs, KaK W BEKTOP YIJIOBOM CKOPOCTH,
MPUJIOKEH K OCH BPAILIEHHUS, a IO HAMPABIIEHUIO COBMAAAET C HAIIPABJICHUEM . ...
7. TpaekTopusi Tena ABUTAIOLIETOCS C TOCTOSSHHOM CKOPOCTBIO U

COBIIQJAET C
PaCKpy4MBAIOLIEHCS ciupaibo. Kak MEHSETCS MOJTHOE YCKOPEHUE HA TaKOU
TPACKTOPUHU IBUKECHUS
8. MarepnanbHas Touka M IBMXKETCA IO OKPYKHOCTHM C JIMHEMHOU
ckopocthio V.Ha pucynke | moka3zaH rpa@uk 3aBUCUMOCTH MPOEKIUU STOU
CKOpOCTM OT BpeMmeHM. KakoBO HampaBj€HHE BEKTOpP IIOJHOTO YCKOPEHHUS Ha

pucyske 2 ?
Vi M

ot

" Puc. 1. Puc.2

Tema. UnepunanbHast cucrema orcyera. IlpeodpazoBanus I'anuies u

JlopeHua.

1. CucreMa oTcueTa Ha3bIBAIOT MHEPLMAIBHOM, €CIH: .. ....

2. B uem 3aknrouaercs coaepxaHue NPUHIIUMIIA OTHOCUTEIBHOCTH

lamunes......

3. B ocHoBe cnenuanbaoi Teopun otHocuTenbHOCTH (CTO) nexar

cnenytonue GopMaibHbIC JOMYIICHUS (TIOCTYIATHI). ...

4 IlpyarHHO — CJEACTBEHHAsT CBSI3b MEXKAY JBYMS COOBITHSIMH,
BBITEKAIOIIAS

U3 HHTEpBAa dS? = dx* + dy2 +dz° —c’dt’ = (dsl)2= inV (MHBapuaHT

B nipeoOpa3oBanusix JlopeHa) uMeeT MECTO MpH. ...
5.Mumo nabopaTopHOI cUCTEMBbI OTCUETa MTPOJIETENA PAKETa CO CKOPOCTHIO



v=0.8c. Bam nokazanocs, uyto ee anuHa 60 M. KakoBa Oblnia peanbHas
JUTMHA PAKEThI?

Tema. JluHamuka mnocTynareJbHoro aBumkeHus. Cwmiaa. 3aKoHBI
Hbrorona.

HNmnyasc. lIpupoaa cui.

1. KonnuecTBeHHO B3aMMOAECHCTBUS TEN XapaKTEPU3YIOT CUIIAMU

B3aMMO/ICUCTBUS, TOAUUHSIOIINECS 3aKOHY MapHOCTH B3aUMOACHCTBUSL.

KakoBo conepxanue 3Toro 3akoHa?

2. Teno nBwkeTcs NPSIMOIUHEHHO, COTJIACHO TpaduKy 3aBUCUMOCTH
X(1).

Kakoli n3 y4acTKOB WIUTFOCTPUPYET NEPBBIM 3aK0H HproToHA

Xy M

€ t, ¢
3. HekoTopasipusnueckas BeTuUMHA 3a/1aHA €€ Pa3MEPHOCTHIO [LlM T ‘1].
Boccranoure o pazmepHoctu GopMyiy.
4, Teno maccoit 2 KT IBUIKETCS CO CKOPOCTBIO 5 M/C U3 TOUKH | B TOUKY

2 no
OKpy>kHOCTH. Touku 1 u 2 nexat Ha IPOTUBOIIOJIOKHBIX CTOPOHAX
nuametpa. MIsMeHeHne uMItysbca Teja Ipu 3TOM PaBHO. ..
S. B ocHoBe 3akoHa BceMHpHOro TAroTeHUs J€KNUT NPUHLUI
CYINEPHO3UINH IPABUTALIMOHHBIX M10JIEH, KOTOPBIN IJIACUT:
6. CkansipHOHXapaKTEpUCTUKOM IOJI TATOTEHUS CIIY>)KUT IOTEHLUAN A

noJist TAaroteHuss Ap = —E, _Ax . B kakux eIuHHUIaX U3MEPSAETCS MOTSHIHAIT OIS

TATOTEHHUSI

7. Cuna, ¢ KOTOpOM Teno IeUCTBYET Ha OMOPY WIIU TOJIBEC
YIAEPKUBAIOMIYIO TEJIO OT €ro CBOOOTHOTO NaJieHUs (BEC Tea), MPOSBIISIETCS KakK
CJIeICTBUEICUCTBHUS. . ...

8. J171st BBIUMCIIEHUS CUJT CYXOTr'0 TPEHUS MTOKOS UCIIOJIb3YIOT (OpMYITy
AMOHTOHA, i€ KO3(PGULUEHT TPEHUS | 3aBUCHT OT...
9. Ha pucynke mnpencrtaBieHbl rpapukd 3aBUCUMOCTH MOMIYJSl CHIIBI

TpeHus F., CKONbXeHus: 0T MOy Cujibl HopManbHOro Aaienus N. KakoBo
COOTHOIIEHHE KOA()(PULIMEHTOB TpEeHUS?
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20
15
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0 10 20 30 40 N, H
10.  [ns cdepuueckoro Tena, ABUKYIIETOCS B )KUIKOCTSIX U Ta3ax,
CHJIa BSI3KOTO TpeHHsl onpeaensioT no ¢opmyne Crokca. Kak 3aBucurata
CHJIa OT BSI3KOCTH KHMJKOCTH U paauyca tena I ?

Tema. TBepaoe Teno. LlenTp mace. PeaktuBHas cuia. ABukenue Teaa ¢
NMepeMEeHHOM Macco. XapaKTepuCTHYeCKHEe CKOPOCTH.
HeunnepumnanabHblie cucTemMbl 0TcdeTa. CHJIbI HHEPLIUH.

1.  Teopema IBUKEHUs LIEHTPA MACC TIIACHT: LIEHTP MAcCC TeJa JIBUKETCS
KAaK MaTepuaibHas TOYKa, €CIIH. ...
2.  Eciou Teno mpu CBOEM JBMKEHHH 3a €IMHMI)Yy BPEMEHU TEPSET WM

npuoOpeTaeT Maccy paBHYIO [ (IBIKEHHE Teja C NEpPeMEHHOM Maccoi), To
yYpaBHEHUE €ro ABMKEHUS B 3AMKHYTOU CUCTEME UMEET BH/ ......

3.  MuHuManbHas CKOPOCTh Vi , HEOOXOAMMas Tely, 4TOObI OH CTall
UCKYCCTBEHHBIM CIYTHMKOM 3eMiiu (mepBas KOCMHUYECKash CKOpPOCTh) paBHa
npuMepHo 8 kM/c. MIcXo/i U3 Kakoro paBeHCTBA MOTyYeHa 3Ta BeJInunuHa?

4.  MuHuManbHas CKOPOCTh V; , HEOOXOAMMas Tely, 4TOObI OH CTall
UCKYCCTBEHHBIM CIYTHMKOM 3eMiiu (mepBas KOCMHUYECKash CKOpPOCTh) paBHa
npumepHo 11.3 kM/c. Mcxonsa U3 Kakoro paBeHCTBa MOJyYeHa 3Ta BeIM4UHA?

5. 3aKoHBI 0JIETA CIIyTHUKOB BOKPYT 3€MJIU, TAKUE JKE KAK U3aKOHBI
nBrkeHusd muaneT Bokpyr Connia (3akonsl Kerepa), KOTopble riaacsr:

6. IIpu ABWKEHMH Teja BO BPAILAIOIIEHCS CUCTEME OTCYETA HA TEJO
KpOMe LIEHTPOOEKHOM CUIIbI IEUCTBYET, no0aBouHas cuia(Kopuonucosa cuia).

/.  YxaxuTe NpaBUIbHOE HalpaBjeHue AIsacuibl Koprommca.

8.Kakue (akTopsl 00ycIaBIMBalOT BOSHUKHOBEHUE KOPUOIMCOBOM CUJIBI.

Tema. PaGora u 3Heprus. 3aKOHbI COXPAHEHHUS UMITYJIbCA U JHEPTrUH.

B KakoM COOTHOLIEHMM W3MEHEHUIO KUHETUYECKOM DSHEpPruu Tena
COOTBETCTBYET COBEpIIECHHAas paboTa

[loTenuuanbHas 3HEprus B TOUKE OyAEeT OJHO3HAYHO OIpEAesieHa TOJNbKO B
TOM CJIy4dae, €CJIA 3aJaH. ...

SMHK CKONB3UT IO TOPU3OHTAIBHON OBEPXHOCTU. Ha pucyHke npuBeeH
rpaduk 3aBUCUMOCTH MOy pabOThI CUJI TPEHHSI OT MmpoineHHoro myTH. Kakoit
y4acTOK ObUT HanboJiee CKOJIB3KUM?
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[Ipu cTonkHOBeHUU Tena AEPOPMHUPYIOTCS, B pe3yibTaTe KOTOPOTO

IIPOUCXOIMUT. ..

Kakass 4acTpb KMHETHYECKOW OHHEPIMM IPU HEYNPYTMX CTOJIKHOBEHUAX

MEPEXO/IUT BO BHYTPEeHHIOI sHEprui0 AW...

[Ipu coyaapeHusiX yMEHBIIEHUE MEXaHMYECKOW HSHEPTrUuu XapaKTepU3yeTcs
KO3 (PUIIMEHTOM BOCCTAHOBJIEHHUS KOTOPBIM B PEAIbHBIX YCIOBHUSIX MEHSETCA B

npeaenax........

B PCIATUBHUCTCKOM CiIy4dac IMOJHAasA SHEPIHs TCJIa OIPCACIIACTCA Maccou

... IPaBUJIbHOC BBIPAXKCHUEC OJIA KHHETUYECKOMN OHCPIrun Nener

3aBUCHUMOCTbD NEpEMCHICHMATETIA Maccoit 4 Kr ot BPEMCHHU IIPCACTABJICHA HaA

PUCYHKEC. Kunetnueckas 9HCPIruAg TCjIa B MOMCHTBPCMCHU t:3 C paBHa
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CootHomenne E*-(pc)’=m°c’— oaHO M3 OCHOBHBIX COOTHOIICHHUI
PEIATUBUCTCKON MEXaHHUKE, KOTOPOE CBSI3BIBAET. ...

Tema. /IunaMuKa BpaliaTeJIbHOI0 ABUKEHUS.

OCHOBHOE ypaBHEHUE TMHAMUKH BPAILIATEIIbHOTO JIBUKECHUSI. MOMEHT
cuJibl. MOMEHT nHepLu. MOMEHT CHJIbI — CKOPOCTh U3MEHEHUSI MOMEHTA
MMITYJIbCA.

YpaBHEHUSI MOMEHTOB [IJI1 MATEPUAIBHON TOYKH WJIM TEJIA HE SIBIIACTCS
HE3aBUCHUMBIM 3aKOHOM JIBMKEHUS. ITO CIEAYET. ..

Koneco Bpaiaercs Tak, kak moka3aHo Ha pUCyHke Oeinoit ctpenkoil. K 06omy
KoJieca MPUJIO’KEeHA CUJia, HApaBJICHHAS 10 KacaTtenbHOu. [IpaBmibHO n300pakaer

MOMEHT CHJIBI K KOJIECY BEKTOP

[TomHBI MOMEHT UMITYJIbCA HE U3MEHUTCS, €CJIM PABHOJICVCTBYIOIAsA BCEX
BHEITHUX MOMEHTOB CHIL. . ...



Kakoi (pu3nuecKkuil mapameTp B IMHAMUKE BPAIIATEIbHOTO JBUKCHHUS
ONMCBIBACT PACIIPEACICHUE MACChI T€JIa OTHOCUTEJIBHO OCH BpaICHUsA?

Ecnu MOMEHT HHEpLUMU TeNna YBEIUYUTh B 2 pa3a U CKOPOCTh €0 BPAILLCHHUS
YBEJIMYHTH B 2 pa3a, TO MOMEHT UMITYJIbCA TEJla

Kaxoi1 u3 napameTpoB, OIMCHIBAIOLIUE BPAILATEIBbHOE IBH)KCHUE, HE
3aBUCUT OT BPEMEHHU

W3 OCHOBHOTO ypaBHEHUS ABUKCHUS AMHAMUKH BPAILATENbHOTO IBHKECHHUS
BBITCKACT HPABUIO PAGHOBECUA 6PAUAIOUE20CA Med, KOTOPOE TIIACUT. ..

UenoBek CuUOUT B LEHTPE BPAIIAKOLIErOCS 10 HWHEPUUMU  BOKPYD
BEPTHUKAJIBLHOM OCH KapyCelli U IEPKUT B PyKax JJIMHHBIN LIECT 34 €r0 CEPENHHY.
M3meHnTCs M 4acToTa BpalIeHUs Kapycelld, €CIM OH BO3BMETCS 3a OJHMH M3
KOHIIOB BBITSIHYTOM LIECTH.

MOMEHT MMITyJIbCa TEJIa OTHOCUTEIBHO HEIOJABHKHOU OCH HM3MEHSETCS I10

2 .
sakony L =at®. Ykaxute Ha rpaduk, mpaBUILHO OTPaXKAIOINH 3aBUCHMOCTH OT
BPEMEHHU BEJIMYMHBI MOMEHTA CUJI, IEHCTBYIOLIUX Ha TEJIO.
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Ha pucynke K IUCKy, KOTOpPbIII MOXET CBOOOAHO BpAIaThCS BOKPYT OCH,
npoxonsueid yepe3 Touky O, MPUKIAIbIBAIOT OJMHAKOBBIE MO BEJIUYMHE CHUIIBL.
MowmeHT cui OyieT MaKCUMMaJIbHBIM B MOJIOKEHUH

2lolonD

1.2.3.4.

Bpainienue Tena Bokpyr cBOOOAHBIX OCE BpallleHus: OyIeT yCTOWYUBOE,
€CJIM TEJIO BPAILAETCs BOKPYT......

AKCHaIbHO — CUMMETPUYHOE TEJIO HA3bIBAETCS TUPOCKOIIOM, €CIIH OHO
MPUBEAECHO B OBICTPOE BpaIIEHUE BOKPYT......

Jiist rupockomna xapakTepeH rupockonudeckuit 3¢ pext, 00ycrIoBIECHHBIHI
cunamu Kopuonuca. KakoBo coaepxanue 3Toro apdexra

['mpockonuyeckne Cuiibl CIOCOOCTBYIOT HM3MEHEHHUIO BEITUYMHY MOMEHTa
WHEPLHUH Bpallatolerocs Teia.

Ecnu ock BpalieHust THpoCKOIia ONMUCHIBAET KOHUYECKOE IBUKEHHUE BOKPYT
OJHOM W3 OCEH BpAIICHUs, TO TAKOE JIBUKEHHUE HA3BIBAIOT ......

Tema ./lepopmanus Ten. 3akon I'yka. JHeprust nepopmanuu.



N3menenune hopmbl Tea MoJ AEMCTBUEM BHEITHUX CHJI HA3BIBAIOT
nedopmanueit. B kakux cinydasx negopmarius OyaeT yrnpyromu.

HanpsbkeHrneM Ha3bIBalOT HOPMAJIBHBIM, €CIMCHIIBL,ISHCTBYOIINE Ha
MIOBEPXHOCTh BBI3BIBAIOTAC(POPMAIIHIO. . . ...

Ecnu mocrne cHATHS HanpspKeHHs JedopMalius He Hcue3aeT, TO TaKyHo
nedopMaIiio Ha3bIBAIOT. . ...

3akoH ['yka /i ciBuTa CBSI3aH C MOAYJIEM. . ..

VYyuutsiBas CBsA3b MeXIy MoayneMHOHra u MOy IeM CIBUTA BHIYUCIIATE

4eMy paBeH MOJAYJb CIBUTA MaTepHalia, eclii ero Moayias FOHTa paBeH 10" Ma, a
kodpdunment Ilyacconap=0.34.

Monynu FOHra u ciBura xapakTepusyroT yIpyrue CBOMCTBa
nedopmupyemsix cpen. s kakux cpen cupasemsel:1) EZ 0, N = 0;2)E# 0, N
% 0.

Kax 3aBucut yroi 3akpy4uBanus npu AeGopMaiuu KpydeHHUs: CTEP>KHS OT
panuyca 1eopMUPYEMOTO CTEPHKHS. . ...

[TnoTHOCTB PHEPTUU yHPYTOU AedhopMaIui IPOMOPIIHOHATHEHO 3aBUCHT

Tema.OcHOBBIA3PO-THAPOMEXAHUKH

Hanpsixenue, aeiicTByroliee Ha )KUAKOCTh WIIM a3 Ha3bIBAIOT JIaBjieHuEeM. B
cucteMe CU naBnenue uzmepsiercss B nackaiax, B cuctemMe CI'C B emmnHmiiax
MM.pT. cT. KakoBo cooTBeTcTBUE Mexkay nackanem (I1a) u mm. pt. cT.

Ha nmoBepXHOCTb J11000T0 BBIIEIEHHOTO 00bEMa KUAKOCTH JIEUCTBYET CUila
JTABJICHUS HAIIpaBJIeHHas . ...

Tedenne >KMIKOCTH HA3bIBAIOT YCTAHOBUBILEWCS, €CIM 4Yepe3 000l
ce4YeHHue TPYOKHU TOKa 3a €IUHUILY BPEMEHH MPOXOIUT. . ...

W3 ypaBHEHHS HEpa3pbIBHOCTH CTPyH SV=CONSt Uisi yCTaHOBUBILEIOCS
TEUCHHUS] IKUAKOCTH WJIM Ta3a CHPaBEUIMBO YTBEPXKACHHUE: HEC)KHUMaeMas
KUIKOCTH (Ta3) B CyXKalomencs Tpyoke. ...

3aKOH COXpaHEHHS IUIOTHOCTHM SHEPTUU [IJs CTAlMOHAPHOTO TEUYEHUS

pI’
KumkocTell  (rasoB) —  ypaBHenme  bepmymmm P+ ogh+ o T const
YTBEPKIAET:T€UEHUE KUIKOCTH B TPYOKE TOKA BO3ZMOXKHO TOJBKO. . ...

Jlunamuyeckoe JaBiieHHe (HAmop) B IKUIKOCTAX U Ta3ax pacTeT
IPOMOPLUUOHAIIBHO. ..

B dopmyny mns cun Bsiskoro TpeHusi F=6mRuv (cmma Crokca) BXOAUT
ko3¢ ¢uimeHT Bszkoctu. Kakosa ero pasmepHocts B cucteme CH.

OTHOLIEHNE KWHETUYECKOW SHEPruu TEeKyIIed >KUAKOCTH K MOTepsSM
SHEPrUH Ha MPEOO0JICHIE COIPOTUBICHUS ONPEILIISIOT ...

[Ipy namMuHapHOM TEUEHUHU IKHUJIKOCTH B TPYyOKe TOKa HaOIrOAaeTcs
CJIOUCTOE TEUYECHHE, I7I€ CKOPOCTH OT CJIOSI K CJIOI0 MEHSIETCS IO KAKOMY 3aKOHY?

Cusibl BSI3KOTO TPEHUSI HAPYIIAIOT pACTIPEEICHUE J1aBJIEHUs Ha MEPEaHIO0
U 3aJIHI0I0 yacTu oOrekaemoro Tena. Ilpu sTomM 3a TenoM BO3HHUKAIOT ....., B
pe3ynbTaTe MOBBIIIAETCS .. ...



[Ipn oOTexkaHuu HIE€ATBHON >KUIKOCTHIO BPAIIAIOIIETOCS CUMMETPUYHOTO
TeJa BO3HUKAET «mobeMHas cuiay (3dpdext Marnyca). Hanpasnenue nogbemMHon
CHUJIBI IPU 3TOM 3aBUCHT OT ...

Ha  pucynke mpuBeneHa  KapTuHa  OOTEKaHUST  HEMOABUKHOTO
CUMMETPUYHOIO TeJla PEealbHOM KUIAKOCTBIO. YKAXHUTE, KaKas U3 MPUBEICHHBIX
HIDKE PO3ETOKCUII COOTBETCTBYET 3TOMY CIIy4aro

_——-—/-__.-__*‘_‘ ™ {

1.2.3.4.

Kunkocts TeueT no Tpyoe s cKkopocTelt TeueHus )KUIKOCTH CIPaBEIIUBO
COOTHOLICHUE

Pa3nen 2. DnekTpocraTuka

1. 3akon Kynona. Hanpsik€HHOCTB aeKkTpruieckoro nojs. Hanpsk€HHocTh

IOJIs1 TOUEYHOTO 3apsiaa. [IpuHnun cynepno3unum.

2. PabGota no nepeMenieHuto TOYeUHOT0 3apsia B MoJIe JPYroro TOYEYHOro

3apsiaa. lloTeHumanpHBIA XapakTep 3JeKTpocTaThdeckoro mnouss. Llupkynsuus
BekTopa E, e€ ¢wusnueckuit cmpicia. [loTeHIMan 31eKTPOCTATHYECKOTO MOJIA.
[ToTeHIMaNIIONsA TOYEYHOTO 3apsAaa.

3. Hanpsioxénnocte Exak rpagneHT noteHnuana. JINHuu Hanps>KkEHHOCTH.
OKBUMNOTEHIMAIbHbIE MNOBEpPXHOCTHU. [loTOK nMHUN Hanpsbk€HHOCTH. Teopema
["aycca.

4. DNeKTpUUYECKUM TUNO0Jb. JIMITOIBHBIA MOMEHT. DJIEKTPUUYECKOE MOJIE UIIO-

75 JIAMOb B 3JIEKTPUYECKOM IT0JI€. DHEPTUs AUMOJIS.

5. DnekTpuyeckoe nosie B quanektpuke. [lonspuzanus nusnexkrpuka. Bexktop
noJsisipuzoBaHHOCTUP. BekTop anekTpuueckoil uHaykuuu D.

6. I'pannunsie ycnous s E u D.

7. IIpOBOJTHUKH B 3JIEKTPUUECKOM I10JIE: a) YCIIOBUE PABHOBECHUS 3apsiIOB Ha
POBOJHUKE; 0) HANIPSHKEHHOCTH BOJIM3H MOBEPXHOCTH MPOBOIHUKA.

8. DIeKTpOEMKOCTh YEeAMHEHHOTO TPOBOJHUKA. DJIEKTPOEMKOCTh YEAUHEHHOTO
niapa.

9. Konaencaropsl. D1eKTpOEMKOCTh INIOCKOTO KOHJIEHCATOpa, LIMJIUHAPUYE-

CKOT'0 KOHJIEHCATOpa, cpepuyeckoro KOHAeHcaTopa.

10. DHeprus 3apsyKEHHOT0 KOHAEHCATOpa. DHEPT U SIEKTPUUECKOTO MOJISL.
OO0bEMHas IIIOTHOCTh YHEPTHUH.

[TocTOSTHHBIN JIEKTPUUYECKUN TOK

1. 3akon Oma miig yuactka nenu. Juddepennmansaas popma 3anucu.

2. ConpoTUBIEHNE MPOBOJHUKOB. Y AEIHHOE COMPOTUBIICHUE. 3aBUCUMOCTD
CONPOTHBJIEHU OT TeMmeparypel. llocienoBarenbHoe U mapajiebHOE
COEAMHEHHUETPOBOTHUKOB.



3. DnekTpoaBMKyIas cuia. 3akoH OMa Jiy1sl HEOTHOPOIHOTO y4acTKa LIEeTH.

3axon OMa 1J1st ITOJTHOM LETIN.

4. 3akon JIxoynsa-Jlenna. Juddepennuansuas Gpopma.

5. IIpaBuna Kupxroda.

6. Tok 3aMbIKaHUs LEMH MOCTOSIHHOTO TOKA ¢ KOHIEHCATOPOM. TOK pa3MbIKaHHUS.
Pa3pen 3. MarautHoe 1osie

1. Uuaykiusa marautHoro noist. Enuanna nsmepenus. 3akon buo-Casapa-
Jlanmaca. 3akon Amnepa. Cuna Amnepa. Cuita JlopeHua.

2. Ilpumenenue 3akona buo-Casapa-Jlamnaca k pac4éTy MUHAYKIIUA MarHUT-

HOTO TOJISI MPSIMOTO TOKA, KPYrOBOI'O TOKA.

3. MarauTHO€ B3anMOJIENCTBUE MapaieabHbIX TOKOB. Cuia Toka 1 A.

4. MarHuTHbII1 MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TOKOM B MarHUTHOM T10-

Jie: a) ToJie OJHOPOAHOE; 0) TMoJie HEOJHOPOAHOE. BEeKTOop MarHMTHONW WHIYKIIUU
B.

5. 3aKkoH nosHOro ToKa. TeopeMa o nupkynsaunu Bekropa B. [Ipumenenne
TEOPEMBI O LMPKYJSIMU K pacu€ry NOoJisl: IPSMOro TOKAa, HAa OCH JJIMHHOTO
COJICHOW/IA, HA OCU TOPOU/IA.

6. Pabota mo mepeMenieHuIo0 MPOBOJHUKA/KOHTYpa C TOKOM B MarHUTHOM IIOJIE.
[lotok BekTopa B. SIBieHue smeKTpoMarHUTHOM WHAYKUMH. Bemmuuna 3J1C
uHaykuuu Ej. 3axkon ®apanes. [IpaBuno Jlenma. Ilpupona Bo3HukHOBeHus E;.
YpaBuenue Makcsenna.

7. UapyktuBHOCTh. EnvHuna m3mepennsa. MHAYyKTUBHOCTB cojieHOMIa. fIBieHune
camonnaykiuu. IJ1C camonnaykiuu. B3anmuas uaaykuus. Bzaumuas nHayk-
TUBHOCTb. DHEPIUsl MArHUTHOTO TTOJIS.

8. YcTaHOBJIEHHE TOKA B KOHTYPE, HICUE3HOBEHUE TOKA.

9. MaruuTHOe noJie B BeniecTse. Bektop HamarunuenHoct. Hanpsik€HHOCTh
MarauTHoro noJist H. Teopema o nupKynsiinuu BEKTOpa HaNPsIKEHHOCTH.

10. Buapl MmarueTukoB. /[luaMarHeTuky, napaMarieTuku, GeppoMarHeTHKY.

11. YcnoBus Ha rpaHulie IByX MarHeTUKOB.

12. Tok cmemenus. IIToTHOCTE TOKa cMeleHus. MarauTHoe I10JI€ TOKA CMe-
1neHus. YpaBHeHus Makcsesuia.

Bonpoce! K0LLIOKBHYMOB

1. /IBa pona anekrpuuectBa. 3akoH KylloH, €ro 3kcnepuMeHTalIbHasl IPOBEPKa U
IIPEICTABIICHUE B PA3JINYHBIX CUCTEMAX.

2. DOnekrpuueckoe Imose. HamnpsskeHHOCTh AJIEKTPUYECKOro  MOJIS. ITone
TOYEYHOTO 3apsaa. [IpuHmn cynepno3uuuu.

3. BeKkTop 3lEeKTpUYECKOro cMmelleHHus B Bakyyme. [IOTOK BEKTOpa CMEUICHUS.
Teopema ["aycca, ee unTerpanbHoe u 1udPepeHanbHOe MPeACTaBICHHE.

4. Pacyer moJsield ¢ ucnoib3oBaHueM Teopembl Octporpajackoro — laycca mis
3apsAI0B, PACIPEACICHHBIX 10 00bEMY, MOBEPXHOCTH U BIOJb HUTH.

5. IloTeHIManbHOCTh 3JEKTPOCTATHUECKOrO MOJs. MaTeMaTudecKuil KpuTepui
MOTEHIHAIBHOCTH NOJIs. [loTeHnman, pa3HOCTh NOTEHIIMAIIOB.



6. OKBUMNOTEHIMAIbHBIE TOBEPXHOCTU U CUJIOBBIC JIMHUH; UX OPTOTOHAIBHOCTb.
Ces13b E U .

7. Pacyer 3JIeKTpUYECKOro MoJjsl M0 3aJaHHON HAIPSKEHHOCTH WJIM HAIPSLKEHUS.
8. IlpoBomHuku B  dsnekTpuueckoM  mosie.  [loreHuuman  mpoBOJIHUKA.
DIEeKTPOEMKOCTh NPOBOIHUKA. [loTeHIInanbHbIEe 1 eMKOCTHBIE KO3 (DULIUEHTHI.

9. Konnencaropsl. EMkocTh KOoHAeHCaTOpa. EMKOCTh MpPOCTBIX KOHIEHCATOPOB.
CoenrHeHne KOHIEHCATOPOB.

10. CoOcTBeHHas1, B3aUMHas U MOJIHAS SHEPTUS] CUCTEMBI 3apsi/I0B.

11. DuHeprus v MWIOTHOCTb SHEPTUH PIEKTPOCTATUUECKOTO MOJISI.

12. Tunonb. Ilone nunoss. Jumonas B 3JIEKTPOCTATHYECKOM TOJIE. DHEPTHs
JTUTIOJIS B 3JIEKTPUYECKOM TI0JIE.

13. JIMpACKTpUKH B DJIGKTPUYECKOM ITojie. BekTop mojspu3amuu, e€ro CBs3b C
MOBEPXHOCTHOM IMJIOTHOCTHIO CBA3AHHBIX 3aPsI0B.

14. Hupkynauuss BEKTOpa NOJSAPU3ALMH W CBS3aHHBIE 3apsiibl - UX CBS3b (B
MHTErpalibHON U nuddepeHuanbHon Gopmax).

15. BekTopsl HanmpsHKEHHOCTH W CMEIICHHMS B JUAJEKTpuKax. WX CBsA3b B
JTUAJIEKTPHUKAX.

16. U3orponusie auanexTpuku. [lonspuzyeMocTs MOeKys. DIEeKTPOHHAs TEOPHs
NOJISIPU3ALMU HEMOJISIPHBIX AUAJIEKTPUKOB.

17. DnexTpoHHas Teopusl MOJSPU3ALUHU MOJSPHBIX JUIIEKTPUKOB; 3aBUCUMOCTb
UX TARJIEKTPUYECKON MPOHUIIAEMOCTH OT TEMIIEPATYPHI.

18. Ilpenomienue muauii E u D Ha rpaHMIle pa3iaeia JBYX AUDIEKTPHKOB.

19. TlocTOSIHHBIN AIEKTPUYECKUI TOK: JUHUS W TpyOKa TOKa. YpaBHEHHE
CTalMOHAPHOCTH U HEMPEPBIBHOCTH.

20. IInoTHOCTH TOKa, CWjia TOKa. 3aBHCHUMOCTh IUIOTHOCTHM TOKa OT 3apdna,
CKOPOCTHU U KOHIIEHTPAIlUU HOCUTEIIEH .

21. 3akon Oma (B wuwHTerpasibHOM W  auddepeHuanbHoil  popmax).
CompoTuBiieHHE TPOBOJHUKOB M  €r0  3aBUCHUMOCTb OT  TEMIIEPATYPBHI.
CBepXIIPOBOIUMOCTb.

22. 3axon JIxoyms — Jleana ( B mHTETpanbHOM U auddepeHnnansHoi hopmax).
[1ITI0THOCTH MOIITHOCTH.

23. 3amknytas uenb. Mcrounuk Toka. DJ[C uctounHuk Toka. 3akoH Oma ais
y4acTKa HEOJTHOPOJHOM LIETH.

24. BJ1C uctouyHuKa W HampsbDKeHHe Ha mosocax uctouHuka. DJIC ucrouHuka u
CKa4yKH ITOTEHIIMAJIOB Ha MOJ0CaX UCTOYHUKA.

25. PazBerBiennbie menu. Ilepoe mpaBuno Kupxrodda, ero obocHoBaHHMEe U
IIPaKTUYECKOE TPUMEHEHUE.

26. Paspetmiennble mnenu. Bropoe mpaBuno Kupxrodda, ero obocHoBaHue u
MPaKTUYECKOE MPUMEHEHHE.

27. DNEeKTpOHHBIA XapakTep MPOBOAMMOCTH MeTaioB. OmnbITel MUTMKEHa,
Tonmena u Crroapra.

28. Kiaccuyeckas aneKTpoHHast Teopusi M 00bsicHeHue €10 3akoHa Oma u J[xoyss
— Jlenna.

29. 3aTpyAHEHUS KJIACCHUYECKON JJIEKTPOHHOW TEOpUHM M DJIEMEHThl 30HHOMN
(KBaHTOBOI) TEOpUHU.



30. Ilpupona sHepreTH4ecKuX 30H B TBEPAOM Te€J€ U MX CBS3b C TUCKPETHBIMU
DHEPreTUUECKUMU YPOBHIMU 3JIEKTPOHOB B ATOME.

31. OObsicHEHUE CBOWMCTB METAJJIOB, IMOJYNPOBOJAHUKOB M JIUAJIEKTPUKOB Ha
OCHOBE 30HHBIX ITPEACTABICHUN.

32. CoOcTBEeHHBIE TOJIYIIPOBOAHUKHU: OOBSICHEHHUE HMX JJICKTPOIPOBOJHOCTH Ha
OCHOBE 30HHBIX IIPEACTABICHUI.

33. I[IpumecHble TOMYNPOBOJHUKHU: OOBSICHEHHUE HX DJIEKTPONPOBOIHOCTH Ha
OCHOBE 30HHBIX IIPEACTABICHUN.

34. KontakTHas  pas3HOCTh  moteHmuanoB, Tepmo JJIC.  Tepmomapa,
TepmoOarapen.

35. KoHrakt MmeTamia u MONXyOpoOBOAHMKA, p — N mepexon. Beimpsmisiomiee
JNEUCTBUE KOHTAKTA.

36. DnekTpuyeckuil TOK B Bakyyme. Tepmosmuccus. 3akonsl boryciaBckoro —
Jlearmiopa u Puuapacona — JIpmmoHa.

37. DNEeKTpONpPOBOMHOCTh  JKMIKOCTEH,  DICKTPOJUTHUECKAs  JHUCCOIHAIINSL.
Kosddumment nuccounanuu. 3akoH OcBaibaa.

38. DnexTpompoBOJHOCTh KHUAKOCTEH, €€ 3aBUCUMOCTb OT KOHIIGHTpAIMH U
MOJIBMKHOCTH HOCUTENEH. DNEKTPoin3. 3akoHbl Dapazes.

39. DnekTponpoBOAHOCTh Ta30B. (CaMOCTOSATETBHBIM W  HECAMOCTOSTEIHHBIN
pa3psaabl. Monuzanusa u pekoMOMHAIMSA. DIEKTPOIPOBOJHOCTh T'a30B MPU MaJIbIX
TOKaXx.

40. Tlepexon HECaMOCTOSITENIBHOTO pa3psijia B CAMOCTOSTEIbHBIA. Y CIIOBUE
nepexoja. THUIbl caMOCTOATENBHBIX Pa3psAI0B U UX OCOOEHHOCTH.

41. CraumoHapHO€ MarHUTHOE T0JI€; METObl PETUCTPALIMU U U3MEPEHUS.

42. BeKTOp MarHUTHOW MHAYKIIMU: €r0 ONPEAEICHUE U €TUHUIIBI U3MEPEHMUSL.

43. MaruuTHOE TmoOJe »dJeMeHTa Toka. 3akoH buo-Caapa-Jlammaca — Kkak
TEOPETUYECKOE 0000IIEHHE SKCIEPUMEHTAIIBHBIX UCCIIEOBAaHUM.

44, Cuctempr emuanny; CGSE, CGSM wu CHU. Engununel wu3MepeHus
AJIEKTPOMATHUTHBIX BEJIMYUH B 3TUX CUCTEMAX.

45. MarHuTHOEe HampsDKEHWE. 3aKOH TIIOJHOTO TOKAa B HWHTErpajbHON U
nuddepeHnmransHoi hopmax.

46. MarauTHoe 1oJie KOHTYpa ¢ TOKOM. MarHUTHBII MOMEHT KOHTYpPa C TOKOM.

47. MarauTHOE I0JI€ IBMKYIIMXCS 3apsA0B; €ro BEJIMYUHA U HAIIPaBJICHUE.

48. JleficTBUE€ MarHUTHOTO TOJIA HA 3JIEMEHT Toka. 3akoH Ammnepa. [IpaBuso yeBoi
PYKH.

49. JleficTBUe MarHUTHOTO MOJS Ha JBWXKyIIMecs 3apsabl. Cuna Jlopenia, ero
OPTOTOHAIBHOCTh JBUKEHUIO 3apsI0B.

50. JleiicTBME MarHUTHOIO MOJISl HA KOHTYP C TOKOM. Bpariatonuiit MOMEHT paMKu
B MOJIE.

51. Marnetuku. BekTop HaMarHW4YMBaHHUS, €r0 CBA3b C JUHEHHOW MIOTHOCTHIO
MIOBEPXHOCTHBIX TOKOB.

52. BekTop HampspKEHHOCTHM MAarHUTHOTO TMOJs B MarHetuke. Ero cBs3p ¢
HaIPSHKEHHOCTBIO NOJIs 0€3 MarHeTuKa.

53. Bektop WUWHAYKIMM MarHUTHOTO TOJsI B MAarHeTWKe, €ro CcBsi3b C
HaMarHM4MaBeMOCTBIO U HAIIPSKEHHOCTHEO MAarHUTHOTO IOJISI.



54. MN3oTpornHble MarHeTUKHU: CBA3b UX HAMATHUYMHHOCTH C HAIpPSKEHHOCTHIO
OJISL.

55. U3zoTporHbie MarHeTUKH: 170:¢ MarHUTHas IIPOHUIIAEMOCTb U
BOCIIPUUMYHUBOCTb.

56. MouekynsipHble TOKH, MPUPOJIa MOJIEKYJISPHBIX TOKOB. MarHUTHBIA MOMEHT
AIIEKTPOHA B aTOME, €r0 MPELECCUs BO BHEITHEM MATHUTHOM MOJIE.

57. Juamarnetuxu. [Ipupona nuamaraetusma. CBOMCTBA JUAMarHETUKOB.

58. Ilapamarneruku. Ilpupona mnapamarnetuama. CBoiicTBa MapaMarHETHUKOB.
3aBUCUMOCTh UX MAarHUTHON BOCIIPUUMYHUBOCTH OT TEMIIEPATYPHI.

59. deppomartHeTusM. [Tpupona dbeppoMarueTusma. CnonTanHoe
HaMarHUYMBaHUE U JOMEHBI. [ UCTEpE3UCHbIE SBJICHUSI.

60. 3akoHBI MarHeTU3Ma Mpy HAJTMYUH MArHETHUKOB.

61. IlperomneHne OWHWM B W H  Ha TPaHMIE pasjelia JBYX MarHETHKOB.
HenpepbIBHOCTh TMHUI HAPSHKEHHOCTH HA TPAHHUILIE pa3jiesia MarHETHKOB.

62. Ilotox nHayKIMK MarauTHOTO nosist. Teopema Octporpaackoro — ["aycca ans
MarHUTHOTO MOJs (B MHTErpaabHON u nudepeHnmnansaoin hopmax).

63. Pabora mpoBoJHHMKAa C TOKOM M KOHTypa C TOKOM B MArHUTHOM IIOJIE.
Nctounuk 3TOM paboTHI.

64. SBnenue snekTpoMarHuTHOM MHAYKIMU. [IpaBumio Jlenna. DJ1C uHayKImu.
65. 3JIC uHAYKIMHU U UCTOYHUKHU CTOPOHHUX cuil. IlepBoe 0OCHOBHOE MONIOXKEHNE
teopun MakcBesuia. BuxpeBoe anekTpuueckoe moie.

66. SBienne caMOMHIYKIMU. THIYKTUBHOCTh KOHTYpa U METOJIbI €€ pacyeTa.

67. DIC camMoMHIyKIHMH, €€ TPOSBIECHUS (IDKCTPATOKHM 3aMBbIKAHUS U
pPa3MbIKaHHUS).

68. BzammHas wWHIyKIUS W B3auMHAas WHAYKTUBHOCTh. JJIC  B3auMHOI
WHIYKIUU. B3anuMHas HHIYKTUBHOCTH — Kak ajnreOpandeckas BeTMnIrHa.

69. CoOcTBeHHas U B3auMHas YHEPrusi TOKOB. [loHast SHEPTHS TOKOB.

70. DuHeprus U TJIOTHOCTh DHEPTUU MArHUTHOTO TOJisl. CBSI3b CHII U DHEPTUU
MarHUTHOTO TOJIA.

/1. BuxpeBoe »>JeKTpUYECKOe ToJie, BUXpeBble TOKH. Toku Dyko. CkuH -
addexr.

72. Toku cmemenus. [ImOTHOCTE MOMHOTO TOKa. BTOpOoE€ OCHOBHOE MOJIOXKEHUE
Teopun Makcsenna.

73. YpaBHeHus MakcBensa B MHTETpaabHOU (hopMe U UX HU3MUECKUA CMBICIT.

74. YpaBHenuss MakcBemia B auddepeHuanbHo  GopMe M ux (U3MUECKU
CMBICIL.

75. MarepuanbHbie ypaBHeHHs] MakcBeia.

76. YpaHenusi Makcpemia. CHMMETpUs U TMHEHHOCTh YpaBHEHUN MakcBea.
77. OTHOCHUTENBHOCTh DJIEKTPOMArHUTHBIX moJiel. dopmyinbel npeodpa3oBaHUs
noJiel (HEpeNATUBUCTCKUAN CTy4ai).

78. CoOcTBeHHBIE M 3aTyXaloIlHe 3JEKTPOMArHuTHbIe KojeOanus. CoOCTBEeHHAs
yacTtoTa. YacToTa 3aTyXaromux KojaeOaHui.

79. Bemuumnsl, xapaktepusylomue 3aryxaHue. J[{oOpoTHOCTH KOHTypa U
JNEKPEMEHT 3aTyXaHHsl.



80. BriHyXIeHHBIE 3JEKTPOMarHUTHbIE KoJieOaHus. MaTeMaTH4YecKoe OMHCAHNE
U TIpaKTUYECKas peaan3alus.

81. Ilepemennslii Tok. 3akoH OMa JIJIs TIEMH TIEPEMEHHOTO TOKa. AMIUTUTYTHAS U
¢dazoBast pe30HAHCHBIC KPUBHIE.

82. R, L u C B ienu nepeMeHHOro Toka. Pe30HaHCHI B IEMIX TEPEMEHHOTO TOKaA.
83. MomHocTh, BbIJETsIEMas B IeNu IepeMeHHoro Toka. Koadduiuent
MOIITHOCTH TIEPEMEHHOTO TOKA.

84. Tlonyyenne U Tiepegaya MepeMEHHOro Toka. TpaHc ¢opMmanus u
kod(durmeHT Tpanc Gopmaiuu nepeMeHHOro TOKa.

Marepuajbl, yCTAHABJIMBAKIIHE COAEpP:KaHHE M MOPSAOK MPOBEACHUS
NMPOMEKYTOUYHBIX M UTOTOBBIX ATTECTAIIM.

Oo0pa3zen aiis Tecra.

1. Kak pacnpezerneH 3apsi B mpe/eiax dJIeMEeHTapHbIX YaCTHII.
1) paBHOMEpHO; 2) HEPaBHOMEPHO; 3) HEBO3MOXXHO OIPEICIUTH; 4)
HEPaBHOMEPHO TI0 TIOBEPXHOCTH ;5) HEPAaBHOMEPHO 110 00bEMY.

2. Kax cBsi3aHHO HAMPSKEHHOCTD € TOTEHITNAIOM?
P[P 0 @~]. - Y Y G .
1) —E_(O,,XH ay“ azk ;2)E=grad ¢ ; 3)E=grad ¢ ; 4) E= ol 5 E

grad ¢

3. lap paauyca R = 0,5M uMeeT Takyro k€ eMKOCTbh, UTO U TJIOCKUN KOHJIEHCATOP
¢ IuIom@aAplo OOKIamoK S = 630 oM . OnpenenuTts pPacCTOSTHUE MEXKIY
oOkagkaMu d 3TOro KOHACHCATOPA, €CIIM MKy OOKIaJKaMH HAXOAUTHCS Ta JKe
cpelna, 4To M BOKPYT IIapa.

1) 1 cm; 2)2,5 cm;3) 30 cMm; 4 cm; 5)5 cm.

4, Kak cBsi3aHHBI MeEXIy COO0OM JUAJIEKTpUYECKas IPOHUIAEMOCTh &
KOHIICHTpAIUs MOJICKYJT N U UX MOJSPU3YEMOCTHOL ?

£ . _ . 1+  1-a
1)052;,2)!’]—0(8, 3e=an+1; 4) =6 5)—/7 =&

5. Mmeetcs pa3BeTBICHHAs IeNb C MapaMeTpaMHd, yKa3aHHBIMH Ha pPHCYHKE.
Hanmummre ypaBHenus Kupxrodda aist atoit nenu



R+ | L ( uepe3 I, |, u I3 oOo3HAUYEeHBI TOKH,
— L TEKYIITHE qyepes COOTBETCTBYIOIIIHE

R, H LT K. HUCTOYHUKH )
I

(| [
1 I II
L & I
1. |1+|3:|22. |1+ |3 + |2 =0
I, (R + R3) +13r3=-¢8-¢3 i (Ri+Ry)-I3r3=¢3-€
L (Ri+Ry)+ 1 (R:+R3)=-(e1+ex)l2(Ra+R3) - lsrs=ex+ &3

3. 1i- I3-1,=0 4. Hu ogHa U3 NpuUBEIECHHBIX
CHCTEM

I (Ry + Ry) + I31r3=¢3- €. HEBEpHA

I, (R2 + R3) -l =-g5-83 5.Bce BEPHBI

6. Karymka mmuuanoit30 cm cocrout u3 1000 BuTkoB. HaliTu HampsykeHHOCTH
MarHUTHOTO MOJISI BHYTPU KaTyLIKH, €1d TOK B Hed 2A. JluameTp KaTylIKu
CUMTATh MaJIBIM 110 CPABHEHHUIO C €€ JJIMHOM.

1)3,1410% 2 :2)6,6 1002 ; 3)837: 4)2,3110% 2; 5)6.67 10° 2.
M M M M M

7. 3apsn ( ABUKETCS CO CKOPOCTHIO 9 M BIETAET B MATHUTHOE I0JIE HHAYKIHU B.
Yemy paBHa 311eMeHTapHas padota cuibl Jlopenma (f).

1) £9 cos(§, ?)dt; 2) (9, F)ar, 3) dA =0 ; 4)
g9 Bsin(§ B) g a’z‘cos( ?ng).
5) COOTBETCTBYET BCEM.

8. Ykaxxkute 3aKOH HapacTaHWs TOKa B IEMH, COJEPIKAIICH WHIYKTUBHOCTH IMPHU
MOAKIIFOUEHUH €€ B 1enb noctostHHoro JJ{C  (cM. puc.)

. 2) /:%exp(—izfj; 3) /:%exp(—ét);

A e
x LJR 1) 1=—;
\_{ g 4) /=—(1—ef?’] :

5) lz%{l— exp(—?tﬂ.

Xle xle



9. KonebarenbHbIN KOHTYP COCTOUT M3 KOHAEeHcatopa eMKkocThio C = 888 md u
KaTylmKu ¢ MHAYKTHBHOCTHIO L = 2 M 'H. Ha kakyro qmHy BOJHBI A HAacCTpOEH

KOHTYP.
1) 1200 m ; 2)1500 M ; 3)2000 m;  4)2500m;  5)3000 .

10. Ilo nBym karymikam uHAyKTUBHOCTH 0,4 I'H 1 0,5 I'n TexkyT Toku 1A u 2 A
COOTBETCTBEHHO. ONpeaeianTh B3aUMHYI0 HHAYKTHBHOCTb 3THUX KOHTYpPOB, €CIU
MOJIHAs MATHUTHAS YHEPTHS 3TUX TOKOB paBHa 1,4 JIx.

1) 1T 2) 2 Th; 3)510" I'n; 4)110%Tw; 5)510%Tm

IlepeyeHb BONIPOCOB K 3a4eTy IO JJIEKTPUYECTBY U MATHETHU3MY

1. 3axkon Kynona, ero skcnepuMeHTallbHas mpoBepka W auddepeHunaibHas
TPaKTOBKA.

2. HanpsokenHocts snektpudeckoro mosst. [lpunmun cyneprosunuu. [loTox
BekTopa. Teopema Octporpaackoro — ["aycca.

3. ITloTeHIHMAIBHOCTH 3JIEKTPOCTATHYCCKOTO IMOJisA. MaTreMaTHYeCKUil KpUTepui
MOTEHIHAIBHOCTH NOJsA. CKaNApHBIN MOTEHIIUAJI, ET0 HOPMUPOBKA.

4. TloreHuman momnsi pacnpeAesieHHbIX 3apsaoB. HaxoxkIeHue moTeHmnuan€a mo
3aJJaHHOW HAIPSKEHHOCTH TOJIA.

5. Tlome Ha TOBEPXHOCTM U BHYTPU TMPOBOJHUKA. BiusHHEe KPUBU3HBI
IIOBEPXHOCTM HA XapakTep pacupeiciieHuss 3apsJaoB Ha TMOBEPXHOCTH.
MeTtannn4yeckui 3KpaH.

6. Ilorenuman mpoBogHWKa. EMKOCTH yeaTuHEHHOTO MPOBOAHMKA. EMKOCTHBIE
k03 puimenTel. EMKOCTh KOHIEHCATOPOB, UX COEAUHEHUE.

7. Tlonspuzanusi JUANEKTPUKOB. BekTop mnosspuzanuu. IDIEKTpOCTaTUUYECKas
teopeMa ["aycca mpu HaIM4YUKU AUAIIEKTPUKOB.

8. Bektopel £ u DB gudnekrpuke. I[Ipenomienue nuauii £ U1 D Ha TPaHHMIE
paszeina IudJIEKTPUKOB.

9. CoOctBeHHas1, B3aMMHAs ¥ MOJTHAS YHEPTUHN JIEKTPUUECCKUX 3apSIOB.

10. OOwveMHas MIOTHOCTh YHEPTUH DJCKTPUUYECKOTO TOoJiA. BeipakeHue MOITHOM
SHEPIruM 4Yepe3 MIOTHOCTh SHEPTUH.

11. Cunbl B 31€KTpUUECKOM IOJi€. BbIUMCIEHUE CUIIBI Yepe3 BbIpa)xKeHue s
SHEPIrUU AIEKTPOCTATUUECKOTO OIS,

12. Jlumonb. Ilome pumons. Jlumoib BO BHEIIHEM AJICKTPUYSCKOM MOJIC.
ITonmsapu3oBaHHBIN IUAIEKTPUK KAK COBOKYITHOCTH JUITOJIEH.

13. JlokanpHOE mMOJiEe B JUAJICKTPHKAX €ro OTJIWYHE OT BHemHero. JInHehHbIe
M30TPOIHBIE AUANEKTPUKH. [losapru3yeMoCcTs MONEKYI.

14. HenonsipHble AUAICKTPUKH, CBS3b JUDJIEKTPUYECKOM MPOHUIIAEMOCTH C
MOJISIPU3YEMOCThIO MOJIeKYJI (YpaBHeHue Kitaysuyca — Moccotn).

15. Tlonsipubie audAeKTpUKUA. CBSA3b JTUANICKTPUUECKON MPOHUIIAEMOCTH C
TEMIIEPATypPOH.



16.

17.

18.

19.
20.

21,

22,

23.

24,

25.

26.

217,

28.

29.

30.
31.

32,
33.
34,
35.
36.
37.
38.

39.

DNeKTpUYecKoe NoJie MPU HAJIMYMM dBJeKTpudeckoro Ttoka. Cuiia Toka,
IUIOTHOCTB TOKA, UX CBA3b C IOJABWKHOCTBIO HOCUTEIIEH.

3akoH OmMma a8 ywyacTKa Lenu M Bced Lenu (B HHTErpalbHOM U
muddepenmanbHon popmax).

Pabora Toka. 3akon Joyns — JleHnia B uHTerpanbHoil u quddepeHianbHon
dhopmax.

Jluneiinbie nenu. [pasuna Kupxroda, nx o6ocHoBaHUE U IPUMEHEHHE.
DNeKTpOonpoBOAHOCTh MeTaITOB. OnbiThl TonmeHna - Ctroapta. Kinaccuueckas
AJIEKTPOHHAS TEOPHSL.

OObsacHenus 3akoHa Oma u Jlxoyns JleHna kiiaccCM4ecKoW 3JEKTPOHHOM
Teopuen. YJielbHAs BJCKTPONPOBOJHOCTh. HemocTatku KIlacCHYeCcKon
3JIEKTPOHHOM TEOPHUH.

DOneMEeHThl 30HHOW TEOPHUH IPOBOJMMOCTH. MeTailibl, MOJYIPOBOJHUKH U
JIUDIIEKTPUKU. Y poBeHb DepMmu.

CoOcTBEHHBIE U PUMECHBIE MOJIyIPOBOIHUKH. 3aBUCUMOCTh
ANEKTIPOBOJIMMOCTH MOJYIPOBOJHUKOB OT TEMIEPATYPHI.

KonTaktHas paznocts norenuuanon, repmo IJIC. Tepmonapa, Tepmodartapes.
OnexkTponpoBOAHOCTh kuakocTted. KoadduuumeHnt nucconmanumm M €ro
3aBUCHUMOCTh OT Temmeparypbl. 3akoH OcBanpna. 3akoH Owma s

AIEKTPOJIUTOB.
DJIEKTPONPOBOJHOCTh Tra3oB. HecaMocTosITENbHBIE W CaMOCTOSTENIbHbBIC
ra3oBbl€ pas3psabl. HNonunzanus U pEKOMOUMHAITHS. [Iepexon

HECAMOCTOSITEILHOTO pa3psiia B CAMOCTOSITEIIbHBIM.

Metoapl peructpauud U W3MEPEHUs MAarHUTHOTO Mojs. BekTop WHAYKUIUU
MAarHUTHOTO TOJISI.

Pacder marauTHOTO MOJIS MO 3aaHHBIM TOoKaM. 3akoH buo-Capapa-Jlamiaca.
[Tone nBrKymMXxcs 3apsI0B.

3aKOH TMOJHOTO TOKa, €ro HWHTerpanbHoe U AuddepeHnnanbHas
(hopMyTHUpOBKA.

Cucrema equuni; CGSE, CGSM u CU. Eqnauner |, B u H B oTux cucremax.
[ToTok BekTOpa MHIYKIIMK MarHUTHOTO 1oJjsi. PaboTa mpoBoAHKMKA U KOHTYypa
C TOKOM B MarHUTHOM TIOJIE.

MarauTHbeld MOMEHT KOHTypa € TOKOM. MAarHMTHOE MOJIE MAarHUTHOTO
MOMEHTA. /[elicTBME MarHUTHOTO MOJII HA KOHTYP C TOKOM.

Marnetuku. BekTop HaMarHW4MBaHUSA, CBA3b €r0 C IOBEPXHOCTHBIMU
Tokamu. [Ipupoa moBepXHOCTHBIX TOKOB.

BekTtopsl B u H B MarHetukax. CBs3b MX ¢ MATHUTHOU BOCIIPHUMYHBOCTBHIO
Y MIPOHUIIAEMOCTBIO.

[IpenmoMiieHvie TMHUA B W H Ha IpaHUIlE pa3zieia MarHETHKOB.

MarnuTHoe nosne B maruetukax. [Ipupona nua-, mapa-, u eppoMaraeTusma.
OCHOBHOM  3aKOH  BJEKTPOMArHUTHOW UWHAYKUUHM  (MHTErpajibHOE U
auddepennnanbHoe npencrasienue). [lpasuno Jlenma.

SBnenne camounaykiuu. DJC camoumHaykuuu. MHIYKTUBHOCTH KOHTYpA.
EnuHuiibl MHIYKTUBHOCTH.

DKCTpPaTOKH 3aMbIKAHUS U Pa3MbIKaHUs, UX HUCIIOJIb30BaHUE.



40. B3auMHas MHAYKLHWA, B3aUMHAs UHIYKTUBHOCTh. B3anMHas sHEprusi TOKOB.

41. CoOcTBeHHas, B3aMMHAasi W TOJIHAs HHEPrus TOKOB. IIMOTHOCTH sHepruu
MarHUTHOTO TOJISI.

42. Cunbpl B MarHUTHOM ToJie. BbIuKclieHHe CUJIbl U3 BBIPAXKEHUS JI1 SHEPTUU
MarHUTHOTO TOJIS.

43. BuxpeBoe nanekTpuueckoe moJie. I[lepBoe OCHOBHOE TOJIOKEHUE TEOpUU
Makcemia. Buxpesbie Toku. Toku @yko. CkuH — 3 exT.

44. Bropoe OCHOBHOE TMOJOKEHHE Teopud MakcBemia. TOKM CMEIIEHUs.
I110THOCTB TOTHOTO TOKA.

45. VYpaHenuss MakcBesia B uHTerpanbHoil U nquddepennnansuoit Gpopmax, ux
(bu3HUeCcKuil CMBICT.

46. CoOcCTBEeHHBIC U 3aTyXalOIUE AJIEKTPOMArHUTHBIE Konebanus. J[oOpoTHOCTD
KOHTYypa.

47. BBIHYXJEHHbIE JJIEKTPOMAarHUTHblE KoieOanus. Ammiuryga u  Qasza
BBIHYKJICHHBIX KOJIEOaHUM.

48. Tlepemennsiii Tok. R, L u C B 1menu nmepeMeHHOro Toka. 3akoH Oma B Iienu
MepEMEHHOT0 ToKa. BekTopHas auarpamma.

49. MomHocTs nepeMenHoro Toka. Koaddumuent momHocTu. DddexTHBHBIN
TOK.

50. Pe3oHaHcHBIC sBIIEHUSI B IENsAX IepeMeHHOro Toka. (Pe3onanc TokoB u
HATPSHKCHU ).

51. DnekTpoMarHUTHBIE BOJHBI. YpaBHEHHE BOJIHBI M BOJHOBOE YpaBHEHHUE.
CKOpOCTB pacpOCTpaHEHUsI JIEKTPOMArHUTHBIX BOJIH.

52. CBoiicTBa 53JIEKTPOMAarHUTHBIX BOJIH. [IIOTHOCTH 3HEPrMM U IUIOTHOCTH
[IOTOKA 3HEPIUM 3JIEKTPOMArHuTHBIX BOJIH. BekTop IloiiTuHra.

Pasznen 4. MonekynspHas Gpusrka

1.OTHOCUTEIBPHAA Macca aTOMOB M MoJieKyJ. Kak MOXXHO HalTH aOCOJIFOTHYIO
Maccy, 3Has OTHOCHTENbHYH0 Maccy. lIpumepsr.KonmuecTtBo BemectBa. Modib.
MousipHas Macca, Kak ee ONpeAeuThb JJIs JIFoOOro BellecTBa.

2. Temnepatypa. Onpenenenue TemnepaTypbl. Equnuiia uamMepenus TeMieparypal.
Yto mpuHUMAIOT 3a OJAWH Tpaayc TemnepaTypbl. [locTpoeHue TemriiepaTypHO
mKanbl.  TepMOMeTpUYEeCKOE TEeI0 U SBJIEHUA, penepHble Touku.Tepmomerp.
Henbcusi, Peomiopa u @opunreiita. CBsi3b MEXAY TeMIEpaTypod H3MepsieMoun
STUMH TEPMOMETPAMH.

3. UneanbHo — ra3oBblid TepMOMETp. AOCONIOTHBIA HOJb. TepMoaumHaMU4ecKas
mKajna temmeparypsl, mkaina KenpBuna. EauHuna msmepeHusi temmnepaTrypsl MO
mkane KenbBrHa. YpaBHEHHE COCTOSIHUE UIEAIBHOTO Tra3a.

4 Pacripenenenue bonbiiMana. OKCIepUMEHTaNIbHAs TMPOBEpPKa pacrpeeieHus
bonbimana.Pacnpenenenne  Makceemna.  IloctanoBka  3amaun.  Popmyna
pactpenenenus Makcgseiuia. XapakTepHble CKOPOCTH pacupeaesieHus Makcsesnia.
5. Bropoe Hauano tepmonunamuku. Onpeaenenue Kinaysuyca u Tomcona.
OO0BsicHuTh Ha TpuMepax. TeopeTuueckoe onpeaeaeHue MOHATHN YHTPOITHH.



6. Cratrueckoe onpenenieHrne NOHATHHU YHTponuu. OnpeieIeHuH BTOPOTO HA4aio
TEPMOJMHAMHUKH Ha OCHOBE MOHITUU SHTpONHH « TernoBasi CMepTh», BEUHbIN
asurarelns 2 poaa. PacueT n3MeHEHHs SHTPOITMH B ITPOIIECCaX HACATBLHOTO rasa.
7. 3aBUCUMOCTb U30TEPMBI MTEPEX0/1a )KUAKOCTh B MIap OT TEMIEPATYPHI.
Kputnueckre nmapameTpsl. Y CJI0BUE MEPEX0AA )KUAKOCTH B nap. OnaaucueHIus.
N3orepmbl Ban-nep-Baanbca. [lepechliieHHbIN WK IIEPETPETHIN TIap.
[Tepeoxnaxaennas xuakoctb. Iddekt xoyns — Tomcona. Koapdunment
sapdekra Ixxoyns — Tomcona. MiuBepcHas Temmneparypa.

8. Pabora, comepmiaemas cuiaMu TOBEpPXHOCTHOTO HaTskeHUs. CHIIOBON U
DHEPreTUYECKU CMBICT G. Pa3nuuus Mexay NOBEPXHOCTHBIM HATSKEHUEM
KUJKOCTH W PACTSKEHUEM pE3MHOBOM MOBEpXHOCTH. (DopMa MNOBEPXHOCTH
*uakoct. [Ipumepsl. 3aBUCUMOCTh (POPMBI KHAKOCTH OT JCHCTBYIOIIMX Ha HEE
CHIIL.

9./laBieHue moa UCKPUBJIEHHON MOBEPXHOCTHIO KUJAKOCTH. [louemy MmoBepXHOCTh
KUJKOCTH JaBUT Ha oObeM kuakocTu. BwiBectn Qopmyny Jlammaca. Jlenatsb
BBIBO/IbI.

10. Kamunnsipasie sBiieHus. [loueMy KUAKOCTh B KamWJUISIpax MOJHUMACTCS WM
onyckaercsi. HailT BbICOTY MOAHATHS WM ONYCKaHUS >KUAKOCTU B KamuJUisipax.
[IpuMepbl TPOSIBIECHUS KaIWJUISIPHBIX SIBJICHUN B PUPOJAE U B TEXHUKE.
11.Ucnapenwue. JlaBneHrne HACHIIEHHOTO Mapa HaJ KUIAKOCThIO. UTO 3TO Takoe, OT
yero OHO 3aBucUT. [loueMy mHpu HCHAPEHHHM >XUAKOCTh OXJIAXKIAETCS, a MpH
KOH/JICHCAI[UU — HarpeBaeTCHl.

12 Kumnienne. I[loyemy TemrepaTypa KHIICHHS 3aBHCHT OT BHEITHETO IaBJICHHUS.
VYpasuenne Knanelipona n Kinaysuyca. [loka3aTe mo kKakomy 3aKOHY 3aBUCUT T
KHUIIEHUS OT P.

13.Kpucranmmzamnus 1 TUIaBJICHHE KPUCTAUTMYECKUX BEIIeCTB. MOHOKPUCTAITBI U
MOJMKPUCTAIIBI. 3aBUCUMOCTh TEMIIEPATYphl IUJIABJICHHUS OT JABJICHUS IS
HOPMAaJIbHBIX U aHOMAJIbHBIX BeliecTB. CyOonumanus. JluarpamMmma cyoauManuu.

14 ®azoBeie Tepexoapl BTOporo pojaa. Ilomumepdusm yriaepoma, 0JIOBO.
OtnamuuTenbHbie ocoOeHHocTH (pazoBoro nepexona | u Il pona.

15. Teepnoe teno. Kpucrannuyeckue u amopdusie TT. [Touemy kpucTaimmyeckoe
TT umeer onpenenennyo T,,, a amopdHble Tena He uMeloT. AMopdHbIe Tena
otHocATcs K TT m xuakoctu? AHHM30TPONUS CBOWMCTB KPUCTAJUIMYECKUX TEIL
[ToueMy oHU 001a1aI0T aHU3OTPOTIHEH CBONCTB.

16.CummMmetpus. DnemMeHThl cuMMeTpun. [Ipumepsi.

17. uddyszus. [MnotHocTs motoka auddysuu. Gopmyna duxa. Koadduiuent
muddy3un. CtanmonapHas U HecTtalnoHapHas nudgdysus. BpeMenHoe ypaBHEHHE
mudpysun. Kospdumuent quddysun. (3aBUCUMOCTB A,V ).

18. TermonpoBoaHOCTh. [110THOCTE TOTOKA TEMIOBOM 3HEprun. Bsaskocts. I[loTok
umiynbca. Koapdunuent Bsskoctu. Cuna tpeHusa. YpaBHeHue HproToHa.
Enunanna n3amepenns kodddumnuerTa Ba3koctu. CtanrmoHapHas U HeCTallMOHApHAs
B3KOCTh. Kakue Tema 0051aatoT BSI3KOCTHIO

BOHpOCLI K KOJJOKBUYMaM



1.Maccel 1 pasmepsl atomoB M Mojekyid. KonmdecTtBo BemectBa. MomsipHas
Macca.

2.MoJIeKyJIIpHO-KUHETUYECKOE  TPEJICTABICHUE O  CTPOCHHHM  BELIECTBA.
bpoyHoBckoe nBukenune. @opmyna CMOyXOBCKOTO-DHHILTETHA.

3.ArperaTHoe COCTOSHUE BENIECTBA U €r0 OCHOBHBIC TPU3HAKH.

4.CpenHee 3HAUYCHME JUCIEPCHOM M HEMPEPHIBHO MEHSIOMICHCA CIIy4ailHON
BenmuuHbl. Jlucnepcus. @yHkuusa pacnpenenenus. Pacipenenenue [Naycca.
5.CronkHoBeHHEe Moyekyd. Paccesnue. D@dekTuBHas IJIOWAAL CEUCHUS
paccesHus.

6.CpenHsst JyrHa CBOOOIHOTO TIpoOera MOJIEKyJI U CpeHEee YUCIO CTOJIKHOBEHUHU
B €JIMHUILY BpEeMEHU. 3aBUCUMOCTh 3TUX napameTpoB oT T u P.
7.9KcniepuMEeHTaIbHOE OIpeiesICHUE ITTMHBI CBOOOIHOTO Ipobera.

8.JlaBneHue raza Ha CTeHKHM cocyna. OCHOBHOE KMHETHYECKOE YPAaBHEHHE Ia30B.
EnunHuiiel v mpubopsl 1u1st ©3MepeHus JaBieHUsl.

9.Temnepatypa. [IpyHIUMIIBI TOCTPOEHUS WIKAIBI TEMIIEpATYp. TepmomeTpudeckoe
TEJO U sABJeHUs. PenepHas Touka. OMNUpUYECKas U TEPMOJAUHAMUYECKAS IIKAJIbI
TEMIIEPATYP.

10.YpaBHeHue cocTosiHus uaeaibHoro rasa (yp.Menaeneena-Kiamneiipona).
11.3akoHbl U Tporiecchl uaeaibHOro ra3oB. Kosddunnent cxumaemoctu. Pabora
IIPU U30IPOLECCAX.

12.bapomeTtpuueckasi ¢dopMmyiaa C Y4ETOM 3aBUCUMOCTH (§ OT BBICOTHI.
HepaBrnoBecHocThs atmocdepsl 3emiu. [logbemuas cua.

13.Pacnipenenenne bosbiMaHa M 3KCIEPUMEHTAIBHOE MPOBEPKA paclpereeHue
bosbiimana.

14.Pactipenennenne MakcBesia. 3aBUCHMOCTB  pacripeziesieHne Makcsemia oT
TeMIiiepaTypbl. OnbITHAs IPOBEPKA pacnpeneneHie Makcsesa.

15.Cpennsis  apudmernueckas, CpeaHsis KBaJpaTHUYHas W HaWBEpOsSTHEWIIas
CKOPOCTH.

16.Pactipenenenne MOJIEKYII IO CKOPOCTSM U aTMOoc(depa TUTaHeT.

17.IlepBoe Hauano TepMoaHAMHUKH. PaboTa n BHyTpEHHSSI DHEPTHSL.
18.PaBHOBECHBIE M HEPABHOBECHBIE COCTOSIHME U mpouecchl. OOpaTumble U
HEOOpaTUMBIE MPOIIECCHI.

19.0Ipoueccsl B  uAeanbHBIX raszax. F30XOpUYecKuH, H30TEPMUYECKHIA,
M300aprueCcKUil ¥ MOJUTPOIHBIN MPOIECChl. Y paBHEHUE MOJTUTPOIIBI.
20.TemnoeMKOCTh HICATIBHOTO Ta3a. YAeNbHAs U MOJEKYISpPHAs TEMIOEMKOCTb.
3aBUCHUMOCTH TEIJIOEMKOCTH OT YCIIOBUs cooOuIeHus TermioTel. opmyna Maiiepa.
21.PacxoxIeHHs TEIJIOEMKOCTH MAECATBHOTO ra3a ¢ 3KCIEPUMEHTOM Ha MpPUMEpE
BOJIOPO/IA.

22.Btopoe Hauano TtepmoauHamuku. Omnpenenenne Kiaysuyca u  Tomcona.
OHTpornusi Kak (YHKIMS COCTOSIHHSL M Mepa pazynopsiioueHHocTH. Popmyna
bonbimana. «TemnmoBast cMepTHY.

23 .[uxmueckue nporiecchl. PaboTa mpu NUKIMYECKUX MpoIieccax.

24.YcnoBusi HEOOXOIUMBIE IJISi COBEPILEHUS HEMPEPbIBHOW pabOThl TEIUIOBBIX
MamnH. I{ukn Kapnao. KIIJI mapoBbIX MamMH M JABUraTeled BHYTPEHHETO
cropanusi. Y cioBus noseimenus KITI.



25.PeanpHble rassl. Cuiia B3aMMOJIEUCTBUS B pEAJIbHBIX ra3ax.
26.0KcEpUMEHTANIbHBIE HM30TEPMbl B  peabHbIX raszax. CKMKEHHE TIa3oB.
Kputnueckas Touka. CBoiicTBa ra3oB (1apa) B KpUTHYECKOM COCTOSTHUU.
27.YpaBuenue Knaneiipona-Kiaysuyca. SIBHBIM BUJ 3aBUCUMOCTH JIaBJICHUE
HACHIIIIEHHOTO Mapa OT TeMieparypsl. [ paduk 3Toi 3aBUCUMOCTH.

28.YpaBHenue Ban-nep-Baanbca. Yuer cuil NpUTSKEHUS U OTTAIIKUBAHUS MEXITY
MOJIEKYJIaMU ra3a.

29.N30tepmbl Ban-aep-Baanbca. [lepeoxnaxaeHHbI ap U neperperast s KUIKOCTb.
MertacrabuiibHOE cocTosiHEe. KpuTnueckue napamMeTphl.

30.0¢dexr JIxoyna-Tomcona. Juddepennmanpupii kodhdumueHnt sddexra
Jlxoyns-Tomcona. Temneparypa unBepcuu. Dddekt Jxoyns-Tomcona B rase
Ban-nep-Baanbca.

31.Mertoapl TONY4YEHHS] HU3KHX TeMIEpaTyp M CXKWKeHus ra3oB. (CBoilcTBa
BellecTBa Mpu Temneparype omauskoit k O K.

32.IloBepxHoctHoe  HaTspkeHHs.  CBoOoanas — sHeprusa.  Koadduuuent
MOBEPXHOCTHOTO HaTsDKeHUs. l[lpumepbl, NEMOHCTpHUpYIOLIME HAIUYUE CHUJIbI
MOBEPXHOCTHOTO HATSKEHUSI.

33.BiusiHME CWIIBI TSXKECTH M BTOPOW cpelbl HAa (QOopMy KUIKOCTU. Y CIOBHS
PaBHOBECHSI Ha TPAHMIIE JIBYX >KHJIKOCTEH.

34.YcnoBus paBHOBECHSI HA TPAHUIE KUIKOCTh - TBEPAOE TelO. BimsHue
CMa4YMBAaE€MOCTH Ha BEJIMYMHY OTbEMHOMN CUIIBI.

35./laBiieHre HaJ UCIIPABIECHHON MTOBEPXHOCTHIO JKHUIKOCTH.

36 KammsipHoe  siBineHus. Popma  ypOBHS  JKHIKOCTH  MEXKIY  ABYMS
CKpEUICHHbIMM IUTACTHHAMHM. CHIbl CHEIUIEHHS MEXAY CMadMBAIOIIMMUCS
napasuieIbHbIMU TUIACTUHAMH.

37 Ucnapenus. Temnora wucnapeHus. [laBieHue HaCBILEHHBIX IapoB BOJIM3U
VCKPUBIIEHHON TOBEPXHOCTH JKUJIKOCTU. Y CIIOBHSI BBIAICHUS TOXKIA.

38. Kunenus. 3aBUCUMOCTh TeMIIEpaTypbl KHUIEHHS OT aAaBieHus. lleperperas
x’uakocts. [ly3eipproBas kamepa. [lepenaceimennsiii nap. Kamepa Bunbcona.
39.Ctpykrypa xuakoctu. DyHkius pacrnpenencHus. Kuakue KpUCTaulbl, HUX
CBONMCTBA U IPUMEHEHUSI.

40.Kunkue pactBopbl. KoHIEHTpanus KUAKAX pacTBOpoB. HackiiieHHbIH
pactBop. PactBopumMocTs. OTiInune CBOMCTB pacTBOpPa OT CBOMCTB KOMIIOHEHTOB.
41.Tennora pactBopeHus. MaeanbHblil pacTBOp. YHPYroCTh HACBIIICHHBIX MapoOB
HaJl UJeaJbHbIM PacTBOPOM. 3aK0HbI Payis u I'enpu. ['azupoBanue BoIbI.
42.3aBUCUMOCTh PaCTBOPUMOCTH OT TEMIEPATYPHI. JMarpaMmbl paCTBOPUMOCTH.
43.Kunenusi >XUIKOCTH pacTBOpoB. JlMarpamma coCTOSTHUSI OMHApHBIX CMECEH.
Pa3nenenue KOMIOHEHTOB pacTBOpa.

44.0cmoTnyeckoe naBiieHUE. MexaHu3M €ro BO3HHMKHOBEHHS. 3aKOHOMEPHOCTH
OCMOTHYECKOIO JTaBJICHUS.

45.Tepapie Tena. Kpuctammueckue u aMmopHbie Tena. AHU30TPONHUS CBONCTB U
OrpaHKa KpUCTAJUIMYECKUX TEJI.

46.CumMeTpusi KpUCTAUIOB. OJneMeHThl cummeTpud. I[Ipumepsl. Toueunsie
IpyIIbl CAMMETPHH.



47 Kpucramnuueckass pewmerka. IlpumutuBHas pemerka. TpaHcasunoHHas
cummetpus. [IpoctpancTBeHHbIE Tpymnbl. KpucTalmmmueckue Kiacchl U PEIIETKH
bpags.

48.Kpucramimdeckas cucreMa koopauHat. O003Haue€HUE aTOMHBIX IJIOCKOCTEH U
HanpasieHnil. Uagekcel Musuiepa.

49 Kpucramnuzanuss u 1iaBiaeHus. Kpucramnuzanusa u cyonumarus. Da3oBbie
auarpaMMmbl.  AHOManbHble BemiecTBa. [lomumopdusm. DazoBbie mnEepexoibl
NIEPBOTO ¥ BTOPOTO POJA.

50.TBep/ibie CIIaBbl U TBEPJbIE PACTBOPDI, U UX JUATPAMMBI.

51.ITonumepsl. MaxkpoMOJIEKYJIBL. Knaccudukanus MaKpOMOJIEKYJI.
Kpucramnnueckasi CTpyKTypa NOJMMEPOB.

52 Inddyszus B razax. Koapounuent nuddysun. Enuanibr n3mMepeHus noToka u
koadummenta nuddysuu. 3apucumocts ko3 uruenta quddyzun ot T u P.
53.Hecranmonapuas auddysus. YpaBHenue HecranpoHaproi nuddysuu (An(t)).
[TocTosiHHAst BpeMEHHU TIpolLiecca.

54.CraimonapHass  gubdysus.  Bemuumna — koaddunuenta  nuddysun.
Koaddumnuent Bzanmuon quddysumn.

55.TermmonpoBogHOCTh Ta3oB. Koaddumuent Temmonpooanoctu. CrarmoHapHas
Y HECTAIIMOHAPHAS TEMJIOMPOBOIHOCTb.

56.Bs3kocth razoB. Koaddumument Bsazkoctu. ®opmyaa [yazeitns.

57.®u3ndeckue BICHUS B pa3psikKeHHbIX razax. [lonsatue Bakyyma. Cocyn Hroapa.
Tennonepenaya, uddy3ust U TpEHUE TPU MATIBIX JABJICHUSX.

58.0cobeHHOCTH  SIBJIEHUS TMEepeHoca B TBEPAbIX TeNaxX M KUJIKOCTSX.
Koaddumment nuddys3un B TBEpABIX TENAX U KUAKOCTIX.

Tema pedeparoB o MOJIEKyJISIPHOH (PU3UKe

1.bpoyHoBckoe nBmxeHue. Yero oHO mnoaTBepxkaaer. P@opmyia ODWHINTENHA,
skcnepumeHT [leppeHa.

2.0TtHOCUTENFHAS Macca aToMOB W MoJieKyJ. Kak MOXHO HallTu abCOJIOTHYIO
Maccy, 3Hasi OTHOCUTENbHYIO Maccy. [Ipumepsl.

3.KonnuectBo BemiectBa. Monb. MonsipHas Macca, Kak €€ ONpEACNINTb s
J1000T0 BEUIECTBA.

4.Pacyer cpeaHero yucia CTOJKHOBEHHMM MOJIEKYN B eAMHUIE 00beMa 3a €AMHUILY
BPEMEHHU.

5.Pacuer cpenneli muHBI CBOOOHOTO TIpoOera. 3aBUCUMOCTD JITTUHBI CBOOOTHOTO
npobera OT JaBJICHUS U TEMIIEPATYPHI.

6.BpIBOJI OCHOBHOrO YypaBHEHHMS KHHETHYECKOW Teopuu ra3oB. Yemy paBHO
YHUCJIEHHO JaBJIEHUE ra3a Ha CTEHKU COCY/a.

7.Tepmonapubiii MaHoMeTp. [IpuHIMI 3MEpEHUs JaBICHHUS.

8.MloHN3alMOHHBII MaHOMETP.

9.KunkoctHoi MmaHoMeTp.MmanoMeTp bypaona

10.Temnieparypa. Onpenenenne temnepaTrypsl. EnnHuLa n3aMepeHust TeMnepaTypbl
11.YTo mpuHUMAIOT 32 OJUH Tpaayc TemnepaTypsl. [locTpoeHne TemMiepaTypHoOi
miKajgbl. TepMoOMeTpudecKoe Tello U SIBJICHUS, perepHbIe TOUKH.



12. Tepmometp. Lenscus, Peomropa n @opunreiita. CBsi3b MEXAYy TEMIIEpaTypor

U3MEPSEMON STUMH TEPMOMETPAMM.

13.UneanbHO — Ta30BbId TepMOMETpP. AOCOIMIOTHBIA HOJIb. TepMoauMHaAMUUYECKast

mKajia temreparypsl, mkana KensBuHa. EauHuna m3mepeHus: temmnepaTypsl MO

mkaiie KenpBuna.

14.YpaBHeHUE COCTOSIHUE UJI€ATBHOIO Tasa.

15.3akonbr ABoraapo, Yucno Jlommura, 3akoH JonbToHA.

16.bapometpuueckas popmyia 6e3 yuera 3aBucumoctu g(h).

17.Pacnpenenennie bonbliMana. OKcrepuMEHTalbHAs MPOBEpPKA paclpeaesieHus

bosbimana.

18.Pacnpenenenne MakcBenna. IloctanoBka 3agaun. dopMyna pacnpenesneHus

MakcBemnna. XapakTepHbIe CKOPOCTH paclipenesnenus Makcseina.

19.Btropoe Hauano tepmoanHamMuku. Onpenenenue Knaysunyca u ToMmcona.
OOBSICHUTH HA IPUMEPAX.

20.TeopeTnueckoe onpeaeaeHue MOHATHU SHTPOIIHH.

21.Cratnueckoe onpeaeneHrue MOHATHN SHTponuK. OnpeaeieHn BTOPOro Hayaio

TEPMOJMHAMHUKH Ha OCHOBE MOHITUU SHTponuu « TernoBasi cMepTh», BEUHBIN JBUTATEND 2

pona

22.PacyeT U3MEHEHUS SHTPOIIUH B MPOLIECCAX UEATBHOIO rasa.

23.[Huxnuueckue nporeccel. PaboTa, coBepiiaemasi mpu HUKINYECKOM MPOIECCE. .

24 ukn Kapno

25.KII /I nukna Kapuo ( BBIBOM)

26.Teopemsl KapHo

27 .MoHHas CBs3b, KOBAJICHTHAS CBS3b.

28.Merammnueckasi 1 MOJIEKYJISIPHASI CBA3b

29.3aBUCUMOCTb U30TEPMBI NTEPEX0a )KUAKOCTh B IMap OT TeMiieparypsl. Kputuueckue

MapaMeTphl. Y CI0BUE MEPEXOAA )KUAKOCTH B map. OnaaucCieHIus.

30. ®a3oBeie nuarpaMMsl U ypaBHeHne Knalinepona u Kiaysuyca.

31.130tepmbl Ban-nep-Baanbca. [lepechiiieHHbIN WK ieperpeThiil nap. [lepeoxnaxaeHHe

KUJKOCTb.

32.9ddext Hdxoyns — Tomcona. Koapdunuent agdexra [xoyns — Tomcona. MiuBepcHas

TeMIeparypa.

33.Meron nonyuenust HU3kux Temmeparyp (Meton Knona u Jlunne).

34.CBoboanast moBepxHOCTHas »Heprus. [IpuunHbl NprUOOpEeTeHUsT 3TOM PHEPTHUH.

[110THOCTE TOBEPXHOCTHON YHEPTHH.

35.IloBepxHocTHOE HaTsKeHHE. CHIIbl TOBEPXHOCTHOTO HaTskeHus. OOpa3oBaHue

YCTOMYMBOM MOBEPXHOCTHU. [IpuMephl, IMOKa3bIBAIOIIME XAPAKTEPUCTUKY CHUIIBI

NOBEPXHOCTHOTO HATSKEHUSI.

36.Pabota, coBepmiaeMasi CUJIaMU TOBEPXHOCTHOTO HaTskeHUs. CHIIOBOW U

HPHEPreTUYECKU CMbICH ©. Pa3znuuus MexJy MOBEpXHOCTHBIM HATSKEHUEM

XKUIKOCTH U PACTSXKEHUEM PE3NHOBON OBEPXHOCTH.

37.®opMa MOBEPXHOCTHU KUAKOCTH. [IprmMepbl. 3aBUCUMOCTH (POPMBI KHUIKOCTH OT

JCUCTBYIOIIMX HA HEE CUJL.

38.CmaunBaemocts. 3HaueHue cmaunBaemoct TT-)XXK. Kpaeoit yrou



39./laBieHrie  MOJ,  WCKPUBICHHOM  MMOBEPXHOCTHIO  KUAKOCTH. [louemy
MOBEPXHOCTh KHUJAKOCTH JaBUT HA 00beM KuAKocTH. BeiBectu popmyny Jlamnaca.
Jlenatb BBIBOJIBI.

40.Kamsipueie siBiieHus. 1louemy KHUIKOCTh B KaNWJUIAPAX MOAHUMAETCS WIH
onyckaercs. HaiiTu BBICOTY MOAHATHS WM ONYCKaHUS >KUAKOCTU B KanuJuispax.
[IpuMepbl IPOSIBIEHUS KATWJUISIPHBIX SBJICHUN B IPUPOJAE U B TEXHUKE.
41.1lpumepsl yBeIMYEHUS W YMEHBIIEHUS  Kod(QuUIMEHTa MOBEPXHOCTHOTO
HaTsokeHusl. Korja HyXHO yMEHbIIATh U yBEeNWYUBaTh KOIPOUIIMECHT
MOBEPXHOCTHOTO HaTshkeHus. Kak 3aBucut ¢ ot Temmnepatypsl. Korna 6=0.

42 Wcnapenue. JlapieHre HACHIIIEHHOTO Mapa HaJl )KUAKOCTBIO0. UTO 3TO Takoe, OT
4yero OHO 3aBUcHT. [loueMy npu HCHApEHHHM >XKUAKOCTh OXJIAXKIAETCS, a MpH
KOH/JICHCAI[UU — HAIPEBAETCH.

43.]JlaBneHue HACHIIIEHHBIX TAapoB B OJM3M HMCKPUBICHHOW TMOBEPXHOCTH
xuakoctu. llouemy OHM pa3Hble NpHU pa3HOM KpuBu3HE. UTO Takoe TymaH?
[ToueMy noXab HE HAET, XOTSI UMEIOTCS rycThie oOsaka. Kak BbI3BaTh JOXKIbH?
CBsi3aTh BCE 3TO C JaBJIECHHUEM HACBIIIEHHBIX MAPOB.

44 Kunenue. ITouemy TemmepaTypa KUIIEHUS 3aBUCUT OT BHEIIHETO JABJICHHUS.
VYpaBuenue Kianeiipona n Knaysuyca. Ilokasars 1o xakoMy 3akoHy 3aBHCHUT T
KUIIEHUS OT P.

45.3aBucumoctb Temrneparypsl mwiasneHuss TT oT naBnenusa. @a3zoBas nuarpaMmma.
3aBucumocth Tp; oT P s HOpMaJIbHBIX UM aHOMaJbHBIX BemlecTB. [lokazats u3
ypaBHeHusi Knaneiipona u Knaysuyca, 4yTo y aHOMAaJIbHBIX BEUIECTB O0OBEM B
KUJIKOM COCTOSIHUM OOJiblle YeM B TBepAOM. KakuMm SBJICHUSM HPUPOIBI
OpUBOAMUT (a3oBas aUarpaMma aHOMaJbHBIX BEIIECTB. 3aMep3aHHe BOJBI B
BOJOEMAX.

46.Kpucramm3anys U IJIaBJICHUE KPUCTAIMYECKAX BEECTB. MOHOKPUCTAIIIBI U
MOJMKPUCTAIIIBI.  3aBUCUMOCTh TEMIIEpATypbl IIJIABJICHUS OT JABJICHUS JId
HOPMAaJIbHBIX U aHOMAJIbHBIX BeliecTB. CyOonumanus. JluarpamMmma cyOauManuu.
47.KoopnunatHas cucremMa B Kpuctauiorpaguu. OmnpeneneHue MOI0KEeHUs
KPHUCTAJUIMYECKOMN TIJIOCKOCTH Y HANPABJICHHUS B KPUCTAINIMYECKOM MPOCTPAHCTBE.
Nunexcer Mumiepa.

48.TpoiiHas Touka. JluarpaMmbl TPOMHON TOYKH JIJIi HOPMAJIbHBIX U aHOMAaJIbHBIX
BemiectB. [louemy TBepaplil yraekucisii raz (CO,)He miIaBUTCS, a MEPEXOJUT
cpa3y B razoobpaszHoe coctosHue. Kak BHUIHO, 4TO HEKOTOpbIE XUAKOCTU HE
npepaiaercs B TT naxe npu 0nuskoit k T=o (I'enuii I1).

49.®a3oBbie mepexonbl BToporo poja. Ilomumepdusm yriepoaa, OJI0BO.
OtnuuurtensHble 0cOOCHHOCTH (hazoBoro nepexona | u Il pona.

50.TBepnoe teno. Kpucrammuueckue u amopdusie TT. [louemy kpuctammndeckoe
TT umeer onpenenennyo T.,, a amopdHble Tena He uUMerT. AMopdHbie Tena
otHOocsATCA K TT M xkuakoctu? AHHU30TPOINHS CBOMCTB KPUCTAUIMYECKHX TEIN.
[ToueMy oHM 00JaaI0T AHU30TPOTTUEH CBONUCTB.

51.Kpucrammueckas crpykrypa TT. 14 pemerok bpass.

52.CummeTtpus. DieMeHTbl cuMMeTpud. [Ipumepsl.



53. uddysus. IInornocts noroka auddysun. dopmyna duka. Kosdduument
muddy3un. CtanmonapHas U HecTalnoHapHas nuddysus. BpeMeHnHoe ypaBHEHHE
nuddysun. Koopdunuent qudpdysumn. (3aBECUMOCTS A,V ).

54. TennonpoBogHOCTh. [IIOTHOCTH MOTOKA TEMJIOBOM SHEPTUH.

55.Bs3kocth. TloTok mMmnynbca. Koaddurment Bszkoctu. Cuiia TpeHus.
VYpaBaenue Herorona. Enunuiia usmepenus kodguiimenta BI3KOCTH.
CranmoHapHasi 1 HecTaluoHapHas Bsi3KocTh. Kakue Tena 0071a1a0T BA3KOCThIO

Pa3nen 5. Kone6anus. BoiHsl.

1. Tapmonmndeckue KojaeOaHus Tena Ha MPYKUHE, MATEMATUIECKUN U (HU3UIECKUIN
MasTHUKH. DJeKTpoMarHuTHbeie kosneOanus B LC-koutype. JuddepennmanpHoe
ypaBHeHUE KoneOanuii. AMInuTyna, hasza, HadanpHas (asza, mepuoj, 4acToTa,
yraoBasi (IUKJIWYECKas ) 4acToTa KojaebaHuii. JHeprus KojeOaHui.

2. CBs3aHHbBIC KOJeOaHus. ["'apMOHUKHY (OCIMILISATOPHI) HAa PUMEpPE JTFOO00H
CHUCTEMBl [IBYX CBSI3aHHBIX OCHWJUIATOPOB. CJOXKEHUE OJHOHAMPABICHHBIX
KOJIeOaHUMOMM3KUX YacTOT. bruenus.

3. 3aryxaromye KojacOaHus: MEXaHNIeCKUE U dJieKTpoMarauTHeie B RLC-
koHtype. Juddepenimansuoe ypaBHeHue. AMIUTUTY/1a U TIEPUO/T 3aTyXaIOIIUX KO-
nedanuil. Koapdpuuument 3atyxanus. Jlorapupmuyeckuili JEKPEMEHT 3aTyXaHHS,
TOOPOTHOCTh. DHEPIHS 3aTyXaIOIINX KOJICOaHMIA.

4. BeinykJIeHHbIC MeXaHUYECKHE Koebanus. Pe3onanc.

5. Beinyxnennsie konebanus B RLC-konType. BeiBoa nuddepenimansaoro
ypaBHEHUSI BBIHYXKJICHHbIX KoyieOaHuii. Ero permeHme MeTomIoM BEKTOPHBIX
Jarpamm.

6. Mmnenanc. Pesonanc B RLC-konType. Pe3onancHas yactora. Paccmorpers
PE30HAHCTOKA, 3apsiia (HanpshkeHus ) Ha EMKocTy U DJ{C caMOMHIYKIINH.

7. Bosnbl. [IpofofibHbBIE U TTONIEPEYHBIC BOJIHBL. Y PAaBHEHHUE TIJIOCKOM BOJIHBI,
pacrpoCTpaHsAIoNIENncs B IPOU3BOJIBHOM HaIlpaBJICHUU. CxopocTb
pacupoCTpaHEHHs! YIPYTUX BOJIH. DHEPTUS, IEPEHOCUMAs YIIPYTOWBOJIHOM.

9. 3ByKOBBIE BOJIHBI. XapaKTepUCTHKH 3ByKa. CKOpocTh 3ByKa. Dddekt Jomrepa.
10. Crosiune BOJIHBI. Y3Jbl U yYHOCTU CTOSIYE€H BOJHBI, UX KOOpAUHATHL. CTO-
sIYM€ BOJIHBI B CTPYHAX, B CTEPIKHSIX.

11. BonroBoe ypaBHenue miia E u H B anekTpomarantHoit BosiHe. CKOPOCTh
pacrpoCcTpaHEHUs]  DJIEKTPOMArHUTHBIX ~ BOJIH.  OJHEpPrus,  IEpeHOCUMAs
AIIEKTPOMArHUTHOM BOJHOM. BEKTOp MIIOTHOCTH MOTOKA SHEPIUH.

Pa3pean 6. Onruka

1. OTpaxkeHue 1 NpeIOMIIEHHE IOCKOW BOJIHBI OT TPAHMIIBI Pa3/ielia IBYX
nuanekTpukoB. [lonHoe BHyTpeHHee oTpaxkeHue. KosdduimenTsl orpaxeHus u
nponyckanus. daza nmpu oTpaxxeHUH OT Oosiee (MeHee) IIOTHOU Cpeibl.

2. UnTtepdepennus BoaH. [lonsaTue korepeHTHOCTH. CBS3b MEXAY Pa3HOCTHIO

da3 u oONTHYECKOW pa3HOCTBHIO XOJa. YCJIOBHS MaKCHMyMa W MUHUMyMa
WHTEHCUBHOCTHU TIPU HHTEP(PEPEHITUN.

3. IlomyueHue KOrepeHTHBIX HCTOUYHUKOB cBeTa. Pacuér unrepdepeHunonHon
KapTHUHBI OT ABYX KOT€PEHTHBIX UCTOYHUKOB. OnbIThl FOHTa.

4. Natepdepennus cBeTa B TOHKUX MIEHKaX. Kputepuii Habm01aeMOCTH HH-



TephepeHITMOHHON KapTHHBI B 3TOM ciydae. [lomockl paBHOro HakimoHa. [lomock
paBHo# TonumHbl. Konbiia Hetotona.
5. Hudpaxuus Openens. [punmun I 'tolirenca-dpenens. 3ous1 Openerns.
Hudpakuuss @peHens OT KpPyIJIOro OTBEPCTUSA, OT KPYIJIOro HENpO3pavHOro
JVCKa.
6. dudpaxuus Opaynrodepa oT oHOM 1mIenu. ['paHUIIBI TPUMEHUMOCTH T'€0-
MeTpuueckor ontuku, nudpakuun Openens u nudpaxkuuu OpayHrodepa.
7. AudpakunonHas pemérka. Y cJIoBHs INIaBHBIX MAKCUMYMOB, MUHUMYMOB,
JOTIOTHUTENHHBIX MUHUMYMOB. IlluprHa rmaBHBIX MakcuMyMoB. JludpakimronHas
peméTka Kak CHEKTpalibHBIA mpuOop. VYTrioBas U JIMHEWHAS JUCIEPCHH,
pasperaronias cuia.
8. [Monspuzarus BosH. EcTecTBeHHBIN U MOspr30BaHHbIi cBeT. CrIOCOObI MO-
JyYEHUSI TIOJISIPU30BAHHOIO CBETA.
9. Boiinoe mydenpenomieHrue. OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHASI BOJIHBI,
CKOPOCTb pacnpocTpaHeHus. TuTeppepeHiys noaspu30BaHHOTO CBETA.
10. Ilornomenune cBera. Jucnepcuss. da3zoBas ¥ TPyHIIOBAICKOPOCTh BOJIH, HUX
CBA3b. DIIEMEHTApPHAs1 TEOPUS JUCIIEPCHH.
Pa3nen 7. OcHOBBI KBaHTOBOM (DU3UKU
1. 3akonsbl TemoBoro n3nydenusa. Ksanrosas runoresa [lnanka. opmyia
[InaHka.
2. OnbpITHOE 0OOCHOBAHUE KOPITYCKYJISIPHO-BOJIHOBOTO JTyajlu3Ma CBOMCTB Be-
miectBa. Buemnuii potoaddekT u ero 3akonsl. ®otoH. SABnenne Komnrona.
3. Bounsl ne-bpoiinsa. CooTHomenue HeonpeaenéHHocTel I eizenbepra.
4. Ypasuenue llIpénunrepa. BomnoBas GyHKIMs U €€ CBOWCTBA.
5. JIBmkeHue yacTull B OJHOMEPHOU NPSIMOYTOJIbHOM ITOTEHI[MAJIBHOU sIME; B
TPEXMEPHOMN NOTEHIUMATIBHOU siME. BBIpOXKI€HNE SJHEPTETUYECKUX YPOBHEH.
6. TynnenbubIi 3P dexT. JInHeH bl TaApMOHUYECKUA OCIIHIIISITOP.
7. CHIeKTpBI UCITYCKaHUs U MOTJIOMIEHUSI aTOMapHOTO Boopoa. bopoBckas
MoOJIesib atoma Bojtopoaa. Ilocrynater bopa.
8. YpaBuenue péaunrepa ayia aroma Bogoposa. [lonHas BoaHOBas QyHK-
uusi.  KBaHTOBaHue »Heprum, MOMEHTa uMMyJibca. lIpocTpaHcTBEeHHOE
KBaHTOBaHUE 3J1.0pOouT. KBaHTOBBIE Uncia 3eKTpoHa. PaananbHoe ypaBHeHHe 1s-
COCTOSIHUSI aTOMAaBOJI0OPO/IA.
9. Cnuz snektpoHa. OpOuTaIbHBIN U CIMHOBON MarHUTHBIA MOMEHT 3JIEKTPO-
Ha.
10. Atom. OmbiTel Pezepdopaa mo paccenBaHuio o-yacTull. fnepHas MOJENb
aToma.
11. Ilepnonnueckas cucrema [[.M. MenneneeBa u npunuun [laynu. Moneky-
JISIPHBIE CIIEKTPBI.

Bonpocsl KOLLIOKBUYMOB

1. Knaccuyeckas ~ aJeKTpoMarHuTHass — Teopust  cBera.  Kuaccudukanms
ANIEKTPOMArHUTHHIX BOJH. [IIkana 351eKTpOMAarHUTHBIX BOJIH.

2. cTouHMKY CBETA, UX XapaKTEPUCTUKH.

3. YpaBuenust Makcpesuia. BosiHOBoe ypaBHEHUE.



4. berymue »srnekTpoMarHuTHble BOJHBL. CKOpPOCTh CBeTa B OJHOPOJHBIX
U30TPOIHBIX JIUAIEKTPUKAX.

5. [InoTHOCTh AHEPrUU W UMITYJIbCA AJIEKTPOMATHUTHBIX BOJH. Bekrtop YMoBa-
IToviTuHra. MTHTEHCUBHOCTH CBETA.

6. JlaBnenne cBeta. OnbITH JIeGenena.

7. Mopenu ONTUYECKOTO H3JIy4eHHUs. BONHOBBbIE MYyYKH U BOJHOBBIC IAKETHI.
MoHoxpomMaTHueckie W KBa3UMOHOXPOMATHUYECKHE BOJHBI, IUPOKOMOIOCHOE
U3TyYeHUeE.

8. ®ypre-ananus u Oypbe-CUHTE3 BOJTHOBBIX MOJIEH.

9. CnexTpanbHasi MIOTHOCTh MOUIHOCTH. COOTHOIIEHHE MEXKIY AJIUTEIbHOCTHIO

UMITYJIbCA U IIUPUHOM CHEKTpa.

10. Unrepdepennus MOHOXPOMAaTHYECKUX BOJIH. WNurtepdepenius
KBa3UMOHOXPOMAaTHUECKOro cBeTa. OyHKIUS BUIHOCTH.

11. OcHoBHble MHTEpPEpEeHIIMOHHbIE cXeMbl. [lomyueHune uHTEpPEPEHIIMOHHBIX
KapTHH JieJIeHueM BOJHOBOTO ¢gpoHTa (MeTona FOHra) m neneHueM aMIuiuTy bl
(meton dpenens).

12. Tlonockl  paBHOW TONIIMHBI W  paBHOTO HakioHA. MHTepdepomerp
MaiikenbcoHa.

13. Konpia HeroToHa B OTpak€HHOM M POXOIAIIEM CBETE.

14. BpeMeHHasi KOTEPEHTHOCTh, BPeMsI U JJTHHA KOTEPEHTHOCTH; CIEKTPaIbHOE H
BPEMEHHOE PACCMOTPEHHUE.

15. BzaumocBs3p crnektpa u KoppensauuoHHod ¢yuknuu. Ilonstue o dDypne-
CHEKTPOCKOIIHH.

16. [IpoctpancTBeHHass korepeHTHOcTh. MHtepdepomerp HOnra. 3Be3nHblit
unrepdepomerp MaiikenbcoHa.

17. Paguyc u cTeneHb NpOCTPAHCTBEHHOW KOT€PEHTHOCTH, MX OIEHKa JJIs MOJei
TEIJIOBBIX NCTOYHUKOB U JIA3€POB.

18. MeTo/1bI TOBBINIEHUS CTETIEHU KOrepeHTHOCTH. [IpocTpancTBEeHHBIE (DUIBTPHI.

19. Cynepno3uiiuss MHOTHX BOJH C PaBHBIMH aMmIuiuTygamu. MaTepdepomerp
dabpu-Ilepo. ®opmyna Diipu. [Inacturka Jlrommepa-I'epxke.

20. Crostame cBeToBBIC BOTHBI. OmbITHI BuHepa.

21. [lpumenenne uHTEpPPEPOMETPOB B HAYKE M TEXHUKE: H3MEPEHUE MAIBbIX
cMmeleHui, pedppakromerpusi. IaTepdepeHnonsbie GUIbTPhI U 3epKaa.

22. SIenenue nudpakuuu. Ilpunnun [roiireHca-OpeHens, ero WHTErpaibHas
3aMuch U TPAKTOBKA.

23.30oub1  @Openensa. [IpuMeHeHre BEKTOPHBIX JUarpaMm JUisl  aHaiIu3a
TU(GPaKIIMOHHBIX KapTHH.

24. 30HHBIC IJIACTUHKH.

25. Jludpakiusa Ha KpyrjioM oTBepcTud M dkpane. [Ipunnun babune. bmkuss u
JalbHAA 30HbI qudpakuuu. udpakinuonnas jimHa.

26. udpakmus Ha Kpato nmoinydoeckonedHoro skpana. Crnupans KopHro.

27. llpubnuxenne @penenss u npudamxenue dpaynrodepa. [IpocrpancTBennoe
npeobpazoBanue Oypoe.

28. ludpaxuuonHas kapTuHa B JajbHel 30He kak Dypbe-00pa3 quppakiimoHHOrO
oOBeKTa.



29. YrioBoil CHekTp, CBSI3b €ro MIMPUHBI C pa3MepaMmu oTBepctus. udpakuus
®paynrodepa Ha 1€, HA TPSIMOYTOJIbHOM U KPYTJIOM OTBEPCTHUSIX.

30. AMmumutyiHbIe U (Da30Bbie JUDPAKIIMOHHBIE PEIICTKH.

31. Jludpakuus Ha aKyCTUYECKUX BOJHAX. AKYCTOONITUYECKHE MOTYJIATOPHI.

32. CnexTpanbHblii aHanmu3 B onTuke. CHEKTPOCKOIHUsS € MPOCTPAHCTBEHHBIM
Pa3IoKEHUEM CIEKTPOB.

33. CnekTpanbHble NpUOOPHl M KX OCHOBHBIE XapaKTEPUCTUKU: arlapaTHas
dbyHKIMSI, yriaoBas W JMHEHHAs JUCIIEPCHUsS, pa3pelaromas CIocOOHOCTb,
00JIaCTh AUCTICPCUH.

34. JIludpaxius BOJHOBBIX TydkoB. JludpakimonHas Tteopus (GopMupoBaHUs
U300 paKEHHH.

35. Poib  gudpakimu B mpubopax GOpMUPYIONIUX H300paKEHUE: JIMH3E,
TeJIEeCKOIe, MUKPOCKOIIE.

36. CrienmanbHbIe METOJBI HaOMIOAeHUS (Da30BBIX OOBEKTOB: MeToA (a3oBOTO
KOHTPACTa, METO TEMHOTO TIOJISI.

1. Mucniepcust cBeta. MUKpOCKONMHMYECKass KapTUHA PacHpOCTPAHEHUSI CBETa B
BemecTBe. JIMHEWMHBIN ONTUYECKUN OCLIUIUISITOP.

. Kimaccuueckast ayekTpoHHast TeOpusi AUCIIEPCUN.

. 3aBUCUMOCTH TOKa3aTeIEN MPEIIOMIICHUS U MOTJIOMIEHHS OT YaCTOTHI.

. ®azoBas u rpynmnoBasi CKOpoCTH, X cooTHomeHue (popmyna Penes).

. HopmanpHass u  aHOMasnbHass  JOUCIIEpCHS  ITOKA3aTesis  IPEIIOMIICHMUS.

JluciepCcuoOHHOE paCIUIBIBAHUE BOJHOBBIX ITAKETOB.

. [lornmomenue ceta. 3akon byrepa-Jlam6epra-bapa.

7. OcobeHHOCTH paclpocTpaHeHus cBeTa B MeTautax. Kpurtuueckas dvactora.
OTtpaxeHue cBeTa NOBEPXHOCTHIO METAIA.

8. [Monsapuzanus CBETa. JIuHenHo-, IupKyIApHO- u SJUTUIITUYECKA
MOJIIPU30BAHHBIN CBET. MaTeMaTH4eCKOE OMUCAHUE COCTOSHUS TMOJAPU3ALUU.
[Tonspu3amnus eCTeCTBEHHOTO CBETA.

9. OnrTrueckue SBIICHUS HA TPAHUIIE pa3iesia U30TPOITHBIX JUICKTPUKOB. 3aKOHBI
OTPaXXCHHUS U MPEIIOMIICHUS CBETA.

10. ®opmyner Dpenens.

11. ®a3oBble  COOTHOLIEHWST Ha TPAHMUILE pasziena JABYX JUAIEKTPHUKOB.
[Tonmapu3zanus 0TpaKEHHOM U IIPEIIOMIICHHOU BOJIH. YT0a bprocrepa.

12. SIBneHune moJIHOTO BHYTPEHHETO OTPAKEHUS CBETA U €r0 IPUMEHEHHUE.

13. OnTtrika aHU3OTPONMHBIX cped. PacnpocTpaHeHMe CBETOBBIX BOJH B
AHU3O0TPOITHBIX CpeJlaxX: IKCIEPUMEHTAIbHbBIE (DAaKThI U DJIIEMEHTHI TEOPHUU.

14. YpaBHeHue BOJTHOBBIX HOpMasiel dpenens. dazoBas U TydeBasi CKOPOCTH.

15. OnpHOOCHBIE U ABYXOCHBIE KpUCTAILIBL. JIBOITHOE JTyUyenpenoMiieHue CBeTa.

16. KadecTBeHHBI aHATN3 PACIPOCTPAHCHUS CBETAa C TIOMOIILIO TMMOCTPOCHUS
['torirenca.

17. Uarepdepennius ToNApU30BaHHBIX BOJH. [lomsipuzarimoHHbie  TpUOOPHI,
YETBEPTHBOJIHOBBIE U ITOJTYBOJIHOBBIC IUIACTUHKMU.

18. Ilonyuenre W aHaIW3 DIJUTMNITUYECKH TOJIAPU30BaHHOTO cBera. [loHsTHE O
TUPOTPONHBIX CPENAX.
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19. EcrecTBeHHas onTryeckas akTUBHOCTh. CaxapoMeTpus.

20. AauzoTponusi ONTHYECKUX CBOMCTB, HHIYIMPOBAHHAs MEXaHUYECKOMU
nedopmanueit, snekrtpudyeckuMm (3ddextrl Ilokkensca u Keppa), MarHUTHBIM
(@ dexTe Papanes u Korrona-MyTtroHa) nosisimu. DddekT 3eemana.

21. Paccesnue cBeta. MolleKyasipHOE  paccesiHMe  CBeTa.  3aBUCHUMOCTh
WHTEHCUBHOCTH PAaCCESHHOTO CBeTa OT 4YacTOThl cBeTa (popmyna Panes) u
yIJ0Bas JUarpaMma paccesiHusl.

22. Tlonsipu3anusi pacCestHHOTO CBETA, €0 CIEKTPaIbHBIN COCTaB.

23. CrionTanHoe paccesHre MangensinTama-bpuuitoeHa U KOMOMHAIIMOHHOE
paccesinue, KpbuUto nuHUM Panes. PaccessHue cBeTa B MENKOIUCIIEPCHBIX U
MYTHBIX CpeJiax.

24. Knaccuyeckas MoOJENb 3aTyXalollero JUMOJBHOTO ocuuiuisitopa. OlieHka
BPEMEHU 3aTyXaHUsI.

25. JlopennieBa (GopMa W MmMUpUHA JUHUU HW3Iy4YeHHUS. EcTecTBeHHas mmpuHa
JUHUU U3Ty4CHHUS.

26. M3nydyenne aHcaMOJIsi CTATUCTUYECKH HE3aBUCHUMBIX OCIMILIATOpPOB. [loHsATHE
00 OJHOPOJHOM M HEOJHOPOAHOM YIIMPEHHH. YJapHOE€ W JAOIJIEPOBCKOE
VIIAPEHUE CIICKTPATHLHOMN JIMHUH.

27. TemnoBoe wu3myueHue. V3mydartenpbHas W TOTJIOMIATENbHAs CIIOCOOHOCTH
BEILECTBA, UX COOTHOILIEHHE. Moiesib aOCOIOTHO YEPHOTO TeNa.

28. 3akon Credana-bonbimana, dopmyna cmemnienuss Buna. @opmyna Pames-
JxuHca.

29. OrpaHU4YEHHOCTh KJIACCHYECKOW TEOpUU HU3IyUeHHUs. DJIEMEHTHl KBAaHTOBOTO
noaxona. ®@opmyna [Inanka.

30. Monens AByXypOBHEBOM crcTeMbl. B3auMoeiicTBrue AByXypOBHEBOM CHCTEMBI
C M3JIy4YyeHUEM: CIIOHTaHHbIE W BBIHYXKJEHHbIE mnepexonbl. KodapduimeHTs
OUHIITEWHA.

31. SIBneHue JTIOMUHECIICHIIMM: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJbHBIE U
BPEMCHHBIE  XapaKTEPUCTUKH, WHTEPIPETAIMs B  paMKaX KBAaHTOBBIX
IIPEICTABICHAMN.

32. MHOrOypOBHEBBIE CHUCTEMBI. Pe30HaHCHOE yCHUJICHHE CBETa MPH HWHBEPCHOU
3aCENEHHOCTH YHEPTETUUECKUX YPOBHEM.

33. Metoabl co3aHusl MHBEPCHOM 3aCETICHHOCTH B pa3iMuHbIX cpefax. dDakTopsl,
ONpeENIONUe MUPUHY JIMHUHA YCUICHUSI.

34. JIazepsl - yCcTpOMCTBO W HpuUHLMI PabOThl. Poyb onTHYecKOoro pe3oHaTopa.
YcnoBus crarmoHapHoi renepanuu (0ananc ¢gas u 0anaHc aMIUIUTY).

Ipumepvl mecmogvix 3a0anuii no onmuke.

1.1. YTo npou3oiaeT, ecau HaupaBJI€HUE OJHOTO U3 BEKTOPOB IIOCKOM
SJIEKTPOMArHUTHOM BOJIHBI (HampuMep, E ) M3MEHHUTH Ha 0OpaTHOE?

1. HanpaBieHust ocTalibHBIX IByX BekTopoBBU K ocTanyTcs mpexHuMH.

2. Hampasnienue BekTopa K u3MeHUTCS Ha 00paTHOE, a BeKTopB He M3MeHUT
CBOETO HAIPBJICHMSI.



3. Hampasnienue BekTopaB n3MeHUTCS Ha 00paTHOE, a BEKTOp K HE M3MEHUT
CBOETO HalpaBJICHUSI.

4. JIn60 BektopB, mubo Bekrop K m3meHnTCBOE HampaBiIeHne Ha 0OpaTHOE.
5. Hanpasnenus BekropoBBu K n3mensiTcs Ha oOpaTHOe.

1.2. Kakoe u3 HuXenepeuncaeHHbIX BHIPA)KEHUN COOTBETCTBYET JIOPEHIIEBOM
dbopme TMHUN U3ITydeHUs?
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4. w(w)~exp| - 2KT(__ @0 ,
mc* \ @y — @
5. JlopeH1eBo#i (popMe TMHUM M3ITYUYEHHSI HE COOTBETCTBYET HH OJIHO U3

BbIpakeHui 1-4.

1.3. Kakoe u3 Hu»Xe NpUBEICHHBIX YTBEPKIACHUN COOTBETCTBYET XPOMATHUYECKOM
abepparuu?

1. JIyun, nepecekaromiye JuH3y BOJIU3U €€ KpaeB, IPEIOMOSIIOTCS CUIIbHEE YeM
MapaKkCUaIbHBIE ;

2. AGeppartusi, BOHUKAIOIIAS TIPU OTOOPAKEHUH IMUPOKUMHU ITydIKaMU JTydeit
BHEOCEBBIX TOYEK MPEIMETA;

3. AGeppariusi, BOSHUKAOIIAS PU MOJIYICHUH H300paKEHUS TII0OCKOTO 00BEKTA,
KOTJ]a TyYKH COCTABIIAIOT 3HAUUTEIBHBIN YToJI C ONTUYECKOUN OChIO;

4. AGeppanus, CBI3aHHAs JUCIIEPCUEH CBETa;

5. Uckaxenue reomeTpruueckor (popmel n300pakeHUs! IPOTKEHHOTO PEIMETA,
YCTpaHsIeMOoro nuagparmoi.

1.4. Kakoe u3 BeIpaK€HUHN ONPENEIIAET NPEAEIbHBIA YTOJI ITOJTHOTO BHYTPEHHETO
OTpa)X€HUs JJIs JTyda CBETa, UIYILIEro U3 CPEbl C MOKA3aTENEeM MPEJIOMIIEHUS Ny B
cpeay ¢ ToKasaTesieM npeiomiieHus ny (Ny>Ng)?

1.sina=mln,; 2.sina=n/In; 3. sina=1l/n;

4.sina=1/n,;  5.Cpeau orBeTOB 1-4 HET NPABUILHOTO.

1.5. JIyu cBeTa magaer nox yriioM ¢ Ha IUIOCKONApaJUIEIbHYIO CTEKIITHHYIO
wiactTuHy ToimmHo# . KakoBo cMerenune Jryda, BBIIICIIIETO U3 TUIACTHHBI?
[loka3zaresnp npenomiieHus crexna n.

1. dsina/ n*: 2. dcosal n:



CoS o . COSx

3. dsing| 1+ 4. dsina|l- :
NP —sin? a NP —sin? a
5. dcosa| 1- cosa

N —cos’ a
1.6. ITapannenbHblii Ty4OK MOHOXPOMAaTHYECKOrO CBETA U3 BAKyyMa MaJaeT Mo
yIJIOM @ Ha MPO3PavHy0 TUIACTHHKY TOJIIIUHOW d M MPEIOMIIIETCS MO/ yTIIOM

S (f < a).Kakoe U3 HWKETPUBEICHHBIX YCIOBH SBISIETCS YCIOBHEM
MUHUMYMa UHTEPPEPEHIMOHHON KapTUHBI B OTPAKEHHOM CBeTe?
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sina 2 2 sin g
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1.7. Kakas u3 npuBeZeHHbIX (OpMYIT ABISETCS MaTEMAaTUYECKUM BbIpaKEHUEM
npuHiuna [roirenca-dOpenens?
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(E, - HanpsHKEHHOCTH AIEKTPUUECKOTO TIOJISI BOJIHBI B TOUKE HAOIIOCHUS).

1.8. B kakom ciriydae He MPOUCXOAUT JIBYITYyUYEIPEIOMIICHUSI B OJTHOOCHOM
Kpucrasie?

1. [Ipu HaKJTOHHOM TAJIEHUHU JTy4eH, KOT1a ONITUYECKask OCh MEePICHIUKYJISIpHA K
MOBEPXHOCTHU KPUCTAILIA;

2. Ilpu HaKTOHHOM MAJEHUU JTyYei, KOT/la ONITUYECKasi OCh NapajielibHa
MOBEPXHOCTHU KPUCTAILIA;

3.1Ipu HOpMaNILHOM MAICHUU JIy4Yeid, KOTJa ONTHYECKAs OCh MapajlieIbHa
MOBEPXHOCTHU KPUCTAILIA;

4. ITpu HOpMaJIbHOM MAJE€HUU JTyY€i, KOT/Ia ONITUYECKasi OCh HaIlpaBJICHA MO/
YTJIOM K HOBEPXHOCTH KPUCTAJLIA;

5. Ilpu HOpMaJTbHOM MaJICHUH JIy4el, KOra ONTHYEeCKasi OCh MEPIICHANKYIISIPHA K
MOBEPXHOCTH KpHCTAJLIA.

1.9. Ilpu kakoil MIOTHOCTH MOTOKA IHEPTUU BO3ZMOXHA T€HEpalus CBETa B
JIBYXypOBHEBOM CHUCTEME, ECIIH
N 1

1" 9 1+a/s F



a -moctostHHast, N - obmiee yncino atomoB, N; - 9MCIIO aTOMOB B BO30OYKICHHOM
COCTOSIHHH.

1. S=a; 2. S=2a; 3.5 x©; 4.reHepalus CBeTa B TAKOW CHCTEME

HEBO3MOIKHA;
5.5=1/2a.

1.10. Kak n3meHuTCs 4acTota KpacHoi rpaHuilsl pororddexra, ecinu mapy
paanyca R cooOmuTh mooKUTENBHBIN 3apss (7
1. YBenuuurcs Ha eq/ (4rney RhN); 2. He uamenures;

3. Ymenbmutes Ha €4 | (4rey RA); 4. Veenmautcs Ha eq/ (Arey RPH);

5. Ymensiures Ha eq / (4re, R h.

[Tpu pOXO0KIECHUH CBETA CKBO3b CTEKIJIO HAUOOIIBIIIAasi CKOPOCTh y Tyuei
1) cunero 1BeTa  2) OpaHkEBOIO IIBETa 3) 3eneHoro 11BeTa4) roJryooro
1BeTa

IlepeyeHb BONPOCOB K 3K3aMEHY IO ONTHKE

1. Kmaccuueckass  anmekTpoMarHuTHass  Teopus  cBeta.  Kiaccudukarms
AJIEKTPOMArHUTHBIX BOJIH. [1IKana 37eKTpOMarHuTHBIX BOJIH.

2. VICTOYHMKHU CBETA, UX XaPAKTEPUCTUKH.

3. YpaBuenusa Makcseiia. BonHoBoe ypaBHEHUE.

4. beryumme 53ieKTpOMarHuTHbIE BOJHBL. CKOpPOCTh CBETa B OJHOPOIHBIX
WU30TPOIHBIX TUAIICKTPUKAX.

5. II;IOTHOCTE DHEPIUM U HUMIYJIbCA JIEKTPOMArHUTHBIX BOJH. Bekrop Ymosa-
[ToviTunara. UTHTEHCUBHOCTH CBETA.

6. JlaBnenue cBeta. OnbITH Jlebenena.

7. Mopenu ONTHYECKOTO H3Jyd4eHUs. BOITHOBBIE IyYKHM W BOJHOBBIE MAaKETBHI.
MoOHOXpOMAaTUYECKHE M KBAa3MMOHOXPOMATHYECKHUE BOJIHBI, IIAPOKOIIOIOCHOE
U3JIy4YCHUE.

8. @ypbe-aHanu3 U Oypbe-CUHTE3 BOJTHOBBIX MOJIEH.

9. CnexrpanbHas IJIOTHOCTE MOIMHOCTU. COOTHOLIEHHWE MEXKIY IIUTEIBHOCTHIO
VMI1YJIbCA U IIUPUHOM CIIEKTpa.

10. Nurtepdepennus MOHOXPOMAaTHUYECKHUX BOJIH. Nurtepdepennus
KBa3MMOHOXPOMAaTH4YECKOro cBeTa. DyHKIMSA BUIHOCTH.

11. OcuoBHble uHTEpdepeHunoHHbIe cxeMbl. [lomydenne uHTEpdEepEeHIIMOHHBIX
KapTUH JACJICHHEeM BOJHOBOro (poHTa (MeTon FHOHra) m neneHweM aMIUTATYIbI
(meTon @penens).

12. Tlomocel paBHOW TONIIMHBI W paBHOTO HakioHa. WHTephepomeTp
MaiikenbcoHa.

13. Konpua HroTOHA B OTpak€HHOM U MPOXOSIIEM CBETE.

14. BpemeHHasi KOTEPEHTHOCTh, BPEMS U JJIMHA KOTEPEHTHOCTH; CIEKTPAIBHOE U
BPEMEHHOE PACCMOTPEHHE.



15. B3aumocBsa3pb crnektpa u kKoppensiuuoHHod (ynkuuu. Ilonarne o Dypbe-
CIIEKTPOCKOTINH.

16. TlpoctpanctBeHHass KorepeHTHOCTh. WHTepdepomerp IOHra. 3Be3nHbIN
uHrepdepomerp MaiikeabcoHa.

17. Paguyc u cTEneHb NPOCTPAHCTBEHHONW KOT€PEHTHOCTH, UX OICHKA JIJIs MOJIEH
TEIUIOBBIX UICTOYHHUKOB U JIA3€POB.

18. MeTo/1bI MOBBILIEHUSI CTENIEHN KOTe€peHTHOCTH. [IpocTpancTBEHHbBIE QUIBTPHI.
19. Cynepno3uiiis MHOTHX BOJH C paBHBIMH amIiuiuTynamu. WuTtepdepomerp
dabpu-Ilepo. Dopmyna Ditpu. [Inactunka Jlrommepa-I'epke.

20. Crostune cBetoBble BoJHBI. OnbIThl BuHepa.

21. Ilpumenenue uHTEpHEPOMETPOB B HAYKE MU TEXHHUKE: H3MEPEHHE MallbIX
cMmernieHu, peppaxkromerpusi. UarepdepeHimonnsie GUIbTPHI U 3epKaa.

22. SBnenme mudpaxiuu. [lpunmun [roiirenca-dpenens, ero uHTErpagbHas
3aMKCh U TPAKTOBKA.

23. 3onpl @penens. IlpumeHeHHe BEKTOPHBIX JAMArpaMM JUId  aHAJIM3a
TU(PaKIMOHHBIX KapTHH.

24. 30HHbBIC MIACTUHKH.

25. Mudpaxuust Ha KpyrjioM oTBepcTur u 3kpane. [Ipunuun badune. bavxHsa u
JanbHss 30HbI nudpakiuu. Judpakiuronnas niuuHa.

25. Iudpaxkuusa Ha Kparo noiaydeckoHeuHoro skpaHa. Crnupanb KopHio.

26. Ilpubmmxenune @penens u npudnmxenue dpaynrodepa. [IpoctpancrseHHoe
npeoOpazoBanue Dypbe.

27. lndpakuroHHas KapTHHA B AajibHEN 30He Kak Dypbe-00pa3 nudpakiirnoHHOrO
oOBeKTa.

28. VYTrnoBoOi CHEKTp, CBsI3b €ro LUIMPUHBI C pasMepamu orBepcTus. Judpakuus
®dpayHrogepa Ha 1€, Ha IPSIMOYTOJIBHOM M KPYTJIOM OTBEPCTHUSX.

29. Ammuutynabie u (a3oBbie TU(ppPaKINOHHBIC PEIIETKH.

30. Indpakuus Ha aKyCTUUECKUX BOJHAX. AKYCTOONTHUYECKHE MOIYJIATOPBI.

31. CnexktpanbHblii aHanu3 B onTHKe. CHEKTPOCKOMHS C MPOCTPAHCTBEHHBIM
Pa30KEHUEM CIEKTPOB.

32. CnexTpanpHble TpHOOPHI M WX OCHOBHBIE XapaKTEPUCTUKU: amnmapaTHas
GyHKIMS, YTI0Basi U JIMHEHHAs TUCTIEPCHs], pa3peliaromias cnocoOHOCTh, 00J1acTh
JTUCIIEPCHUH.

33. Hudpakuus BOJHOBBIX My4ykoB. JudpakiuonHas teopus (GopMupoBaHUS
HN300paKeHUM.

34. Ponp mudpakuuu B npubopax (GOpMHUPYIOMIMX H300paKEHHUE: JIMH3E,
TEJIECKOIE, MUKPOCKOIIE.

35. CnenuanbHble MeTOAbl HaOMOEHUS (a30BbIX OOBEKTOB: METON (Pa30BOTO
KOHTPACTa, METOJl TEMHOTO MOJIA.

36. Jducnepcust ceera. MuKpockonu4eckass KapTHHA pacnpOCTpaHEHUs CBETa B
BelIeCTBE. JIMHEWHBIN ONTUYECKUAN OCLUIUISATOP.

35. Kitaccuueckas 351IeKTpOHHAs TEOPUs AUCTIEPCHH.

36. 3aBUCUMOCTH MTOKa3aTeIeH MPEJIOMIICHUS U TOTJIONICHUS OT YaCTOTHI.

37. ®a3oBas U TpyMNIoBas CKOPOCTH, UX cooTHOIIeHUE (popmyina Penes).



38. HopmanbHass u©  aHOMallbHas  JUCHEPCHS  TOKa3aTens  MPeIOMIICHUS.
JlucniepCMOHHOE pacIlIbIBaHUE BOJTHOBBIX MTAKETOB.

39. [lornomenue ceera. 3akoH byrepa-JlamGepTa-bapa.

40. OcoOCHHOCTH pacHpOCTpaHEHHUs CBeTa B MeTaiax. Kputuueckas dacTora.
OTpakeHne cBeTa MOBEPXHOCThIO METaLIA.

41. lMonspuzarus CBETA. JInHEeWHO-, IUPKYIAPHO- u BJUTANITAYECKU
TOJIIPU30BaHHBIA CBET. MaTeMaTHUeCKOe ONMMCAHUE COCTOSTHHS TMOJIIPU3AIINU.
[Tonsipu3anust €CTECTBEHHOTO CBETA.

42. OnTuyeckue SBICHUS HaA TpaHUIE pas3fesia HW30TPOIMHBIX JUIICKTPUKOB.
3aKOHBI OTPAKEHUS U TIPETOMIICHHUS CBETA.

43. ®opmynbl OpeHerns.

44, ®a3oBble COOTHOIICHHWS Ha TpaHULE pas3jena JABYX JHAJICEKTPUKOB.
[Tonsapu3zanust OTpaXEHHOU U IIPEITOMIICHHOUN BOJIH. Y10 bprocrepa.

45. SIBneHue MoTHOTO BHYTPEHHETO OTPAKEHUS CBETA U €r0 IPUMEHEHHE.

46. OnThka aHU3OTPONHBIX cpel. PacmpocTpaHeHWe CBETOBBIX BOJH B
aHU30TPOITHBIX CPE/Iax: IKCIIEPUMEHTAIbHBIE (PaKThI U DJIEMEHTHI TEOPHH.

47. YpaBHeHuE BOTHOBBIX HOpMasielt Dpenenst. Pa3oBasi U TyueBas CKOPOCTH.

48. OpHOOCHBIC M IBYXOCHBIE KPUCTAJUIBIL. J[BOWHOE JIydenpeIOMIICHHE CBETA.

49. KadecTBEeHHBI aHaIM3 PACIPOCTPAHEHHs] CBETa C MOMOIIBIO TOCTPOCHUS
['tolirenca.

50. UnTepdepennuss monsipu3oBaHHBIX  BOJH. [lonsipuzanimonHbie  TpUOOPHI,
YETBEPTHBOJHOBBIE U MOJTYBOJHOBBIE TUIACTUHKH.

51. Ilomydyenre W aHaU3 DJUIMITUYECKH MOJISIpU30BaHHOrO cBera. [loHsiTHE O
TUPOTPOITHBIX Cpeax.

52. EctecTBeHHast onTHYecKasi akTUBHOCTh. CaxapoMeTpus.

53. AHu3oTponusi ONTHYECKUX CBOMCTB, MHIYIMPOBAHHAs MEXaHWYECKOUN
nedopmanueit, snekrpuueckum (3dpdextrr [lokkensca u Keppa), MarHuTHBIM
(@ dextor Papanes u Korrona-Myrrona) monsmu. ddext 3eemana.

54.Paccessnue  cBeta.  MOoJeKylIsIpHOE  paccesHUE CBETa. 3aBHCUMOCTH
MHTEHCUBHOCTU PACCESIHHOIO CBETa OT 4acToTbl cBeTa ((popmyna Panes) wu
yIJI0Basi [uarpaMMa paccesiHusl.

55. [lonstpuzaiust pacCEIHHOTO CBETA, €ro0 CIEKTPAIIbHBINA COCTaB.

56. CnontanHoe paccessuue Mangensitama-bpumioena U KOMOMHAIIMOHHOE
paccesiHue, KpbpuUlo JuHUU Paresi. PaccessHue cBeTta B MEJNKOAMCIIEPCHBIX U
MYTHBIX Cpe/iax.

57. Knaccuyeckas MoJenb 3aTyXarollero JAUMOJbHOro ocuuiuisitopa. OlieHka
BPEMEHU 3aTyXaHUsl.

58. JlopennieBa ¢gopMa M MmIMpUHA JUHUU W3JIydeHUs. EcTecTBeHHas mIMpUHA
JIMHUU U3ITyYEHHUS.

59. Uznyuenne ancaMOIsi CTATUCTUYECKH HE3aBUCUMBIX OCIMILIATOpOB. [loHsATHE
00 OJHOPOJHOM U HEOJHOPOJHOM YIIMPEHUU. YIapHOE U JAOIJIEPOBCKOE
VIIUPEHUE CIICKTPATLHOMN JIMHUH.

60. TerioBoe wu3myueHue. M3mywartenpbHas W MOTJIOLIATENbHAs CIIOCOOHOCTHU
BEIIECTBA, UX COOTHOIIEHHE. MoJiesb abCOIIOTHO YEPHOTO Tea.



61. 3akon Credana-bonsimana, ¢opmyna cmemienuss Buna. ®@opmyna Pames-
J>xkuHCa.

62. OrpaHUYEHHOCTh KJIACCHYECKOW TEOpUU M3ITyUEHHUs. DIEMEHThl KBAaHTOBOTO
noaxoaa. @opmyna [Inanka.

63. Mopens AByXypOBHEBOM cucTeMbl. B3anMoielicTBHE TBYXYPOBHEBOM CHCTEMBI
C M3JIy4YEHUEM: CIIOHTaHHbIE W BBIHYXJEHHbIE Mnepexonbl. KoadduumeHTs
OUWHIITEWHA.

64. SIBneHue TIOMUHECICHIIMU: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJbHbIE U
BPEMEHHBIE  XapaKTEPUCTUKH, HHTEpPIpETalrss B  paMKaX KBAaHTOBBIX
MPEICTaBICHUM.

65. MHOroypoBHEBbIE CHUCTEMBI. Pe30HaHCHOE yCHUJIEHHE CBETa IpPU HWHBEPCHOU
3aCEJIEHHOCTH YHEPTreTUYECKUX YPOBHEM.

66. MeTobl cO3/1aHMs MHBEPCHOM 3aCEICHHOCTU B PA3IMYHbBIX cpefax. DakTopsl,
ONpEAENSIONUE UPUHY JIMHUHA YCUICHUS.

67. Jlazepsl - ycTpoWCTBO W MpUHIMN PaboThl. Ponb omThyeckoro pe3oHarTopa.
VYcnoBus crarmoHapHoi renepaiuu (0ananc a3 u 0anaHc aMIUIUTY]).

7.3. Metonuueckue MaTepHaibl, ONPEIETSIONINE MPOIIEAYPY OIICHUBAHUS 3HAHUH,
YMEHUHW, HABBIKOB W (WJIM) OIbBITA JACSITEIIBHOCTH, XapaKTEPU3YIOIMHUX JTarlbl
(dhopMHUpPOBaHUS KOMITETCHITHN.

KpuTepun o1ieHOK Ha KYPCOBBIX IK3aMeHaxX

B sKk3aMeHanMoOHHBIN OWJIET PEKOMEHIYeTCs BKJIIOYaTh HE MeEHee 3
BOIIPOCOB, OXBATBHIBAIONIUX BECh TMPONACHHBIM MaTepuall, TakKe B Oumierax
MOTYTOBITH 33/1a41 U TIPUMEPHI.

OTBeThIHA BCe BOMpOChIoieHnBatOTCst MakcumyM 100 6asnnammu.

Kpurepuu oueHox cienyromue:

- 100 6amnoB— cmyoenm 2nyO0KO NOHUMAem NPOUOEHHbIL Mamepudl,
omeeuaem 4emKo U 8CeCmopoHHe, YMeem OYeHUsamy Qakmol, CamoCcmosmenbHoO
paccyscoaem, — OMAUYAEMCs  CHOCOOHOCMbIO  0DOCHOBbIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 TOSUYECKOU NOCIe008AMENbHOCHIL.

- 90 OamnoB-cmydenm 21yO60KO HOHUMAEm HNPOUOEHHbIL Mamepuan,
omeeuaem 4emKo U 8CeCmopoHHe, YMeem OYeHU8amy Qakmol, CamoCmosmenbHoO
paccyscoaem, — OMAUYAEMC  CHOCOOHOCMbIO  0DOCHOBbIBAMb  6bIBOObLL U
PA3bACHAMb UX 8 JIO2UHECKOL NoC1e008amebHOCMU, HO OONYcKaem OmoelbHble
Hemo4YHOCMU.

- 80 GannoB - cmydewm 2nyb60KO0 NOHUMAem NPOUOEHHbLL Mamepudl,
omeeuaem 4emKo U 8CeCmopoHHe, YMeem OYyeHUusamy Qakmol, CamoCmosmenbHO
paccysxcoaem, — Omauyaemcs — CNOCOOHOCMbIO  0OOCHOB8bIBAMb  6bIBOOLL U
PA3bACHAMb UX 8 JI02UHECKOU NOCie008amenNbHOCMU, HO OONYCKaem HeKOmopble
ouwubKu 0bwe2o xapakmepa.



- 70 0aJUI0B - cmyoeHm XOpouio NOHUMAen NPOUOEeHHbIU Mamepua, HO He
Modicem meopemuyecky 0060CHOB8bIBAMb HEKOMOPbLE GblBOOVL.

- 60 0a/10B — cmydenm omeeuaem 8 OCHOBHOMNPABUILHO, HO YYE8CMBYemCs
MexaHuieckoe 3ay4usanue Mmamepuaa.

-50 0an10B— 6 omeeme cmyOoeHma UMerOmcs CyuecmeenHvle HedoCmamKu,
Mamepuan 0X6ayeH «NOJIOBUHYAMOY, 8 PACCYHCOCHUSX OONYCKAIOMCS OUUOKUL.

- 40 O6amnoB — omeem cmydenma NpaAsuieH JIUlb YACMUYHO, NPU
PA3BACHEHUU MAMEPUAIa OONYCKAIOMCACePbe3Hble OUUOKU.

- 20-30 6anI0B - cmyoenm umeem odwee npeocmasienue 0 meme, HO He
yMeem lo2udecku 060CHO8AMb CE0U MbICIIU.

-10 6ann0B-cmyoenm umeem quUUb YACMUYHOE NPEOCMABIeHUe 0 meMe.

-0 6ans0B — Hem omeema.

OTH KpUTEPUU HOCIT B OCHOBHOM OPHUEHTHUPOBOYHEIN XapakKTep.

Ecnu B Ouniere umerotces 3aauu, OHU MOTYT JTOJKHBI ObITh 00JIe€ YETKUMU.

HIkana nuana3oHa JJis epeBoa PeTHHIOBOIO 0ajia B «S»-0aJIbHYI0
cucTemMy:

«0 — 50» 6a/I0B — HEYAOBIETBOPUTEIHHO

«51 — 65» 6aJITIOB — yJI0BJIETBOPUTEIIBHO

«66 - 85» 6aI0B — XOPOIIIO

«86 - 100» 6aniIoB — OTIUYHO

«51 u BeIIIIe» O6ANIIOB — 3a4eT

IIpumepnasn onenka no 100 6aabHoM mKkane Gopm TeKyero u
MPOMEKYTOYHOT0 KOHTPOJISI

OOmmii pe3ynbTaT BHIBOJUTCS KaK MHTETpaJbHAs OIEHKA, CKJIAJIBIBAOIIAS
U3 TeKyIero KoHTpos - 50% u npomMexxyTouHoro KoutpoJis - 50%.

Jlekuuu - Texyuwyuii KOHMpPOIBBKIOYACT:

= noceuieHue 3auatuid 10 0aJr.
= AKTUBHOE y4acTHE Ha JIeKuusax 15 0au.
= YCTHBINM OMPOC, TECTUPOBAHUE, KOJUIOKBUYM 60  0OaJr.

. u ap. (moknasasl, pedeparsl) 15  0ad.

Ilpaxkmuxa (p/3) - Tekyuwyuit KOHmpob BKIIOYAET:
(ot 51 u BBIIIE-324€T)

. noceuienue 3aHatuil0 _ das.

= aKTUBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUSIX 1S  GaJr.
= BBITIOJTHEHHE JOMAITHUX paboT15  OaJ.

= BBITIOJTHEHHE CAMOCTOSATENIBHBIX paboT120  0aJl.

= BrinonHeHnEKOHTPOIBHBIX paboT40  GaJl.

8. IlepeyeHb OCHOBHOW ¥ JIONOJHUTEJbHOW Y4e0HOWl JIUTEpaTypBhl,



HEe00X0AMMOii 1J151 OCBOCHUS TN CIUNJINHBI.
a) Ocnoenasa numepamypa

1) Casennes, 1. B. Kypc o0mieit ¢pusuku : B 3-x 1. T.1 : Mexanuka.
Monexkynspuas pusuka /U.B. Casenwes, - 10-e uzg., crep. - CII6. : Jlans, 2015. -
432 c.

2) Casenbes, U. B. Kypc o0mieii ¢pusuku : B 3-X T.: yueOHuk. T.2 :
OnextpuyecTBo U Maruetu3M. Bomnsl. Ontuka / U.B.Casenbes, - 10-e uzn., crep.
- CIIO. : Jlansb, 2015. - 496 c.

3) Cagenbes, 1. B. Kypc o0mieit ¢pusuku : B 3-x T. T.3 : KBanTOBas onruka.
AtomHas pusuka. Pusnka TBEpAOTO Tena. du3nka aTOMHOTO sapa U
sanemenTapHbiX yactui / M.B. CaBenbes, - 9-¢ uzn., crep. - CII6. : Jlans, 2015. -
317 c.

4) CaBenbes, M. B. COopHHK BOITPOCOB M 3a/1a4 10 00IIeH pusuke :
yue6.nmocobue / M.B.CaBenweB, - 5-¢ usm., crep. - CII6. : Jlans, 2017. - 288 c.

5) Conma M.C. Kypc ¢pusuku ¢ npumepamu U3 HHTepHeT-9K3amMeHa (Konebanus u
BOJIHBI. DJIEKTPUUECTBO U MAarHETU3M) [ DIEKTPOHHBIN pecypc]: yueOHoe nmocooue/
Conma M.C.— DnekTpoH.TeKcToBbIe JaHHbIe.— HoBocubupck: HoBocubupckumii
rOCyAapCTBEHHBIA apXUTEKTYPHO-CTPOUTENbHBINA yHUBEpcUTET (Cubdctpun), I6C
ACB, 2016.— 81 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/68776.html.
— OBC «IPRbooksy» (naTa obpamenus 01.06.2018)

6) Commra M.C. Kypc ¢u3uku ¢ npuMepaMu U3 HHTEpHET-7k3aMeHa (MexaHuka.
MonexynsapHas pu3uka u TepMOIUHAMIKA) [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Conma M.C.— DneKTpoH.TeKCTOBbIE JaHHbIe.— HoBocuOupck:
HoBocubupckuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET
(Cubcrpun), 9bC ACB, 2015.— 53 c.— Pexum nocryna:
http://www.iprbookshop.ru/68777.html .— DBC «IPRbooks»(nara oOpareHus
01.06.2018)

JlonoTHUTE/ILHAS JTUTEpPaTypa
1) Tpodpumona, T. U. Kypc dusuku : yuebd.mocobue ajist TEXH. BY30B /
T.N.Tpodpumona. - U3x. 8-e, ctep. - Mockaa : Beicu. mik., 2014. - 541 c.
2) Jetnad, A. A. Kypc ¢usuku : yue6.mocodue s CTYICHTOB BTY30B /
A.A Jletnad, b. M. SIBopckuii. - 5-¢ u3n., crep. - Mocksa : Academia, 2015.
- 719 c.
3) Kypc usuku : yue6.m1st By308: [B 2 1.]. T.2 / [B.B.ApcentheB u ap.]; mox
pen. B.H.JIo3zoBckoro. - U3n. 5-¢, ctep. - CII6. : Jlans, 2007. - 590 c.
4) Tpopumona, T. U. COopHuk 3a1a4 1o Kypcy ¢usnku s BTy308 / T.H.
Tpodumona, - 3-e m3a. - Mocksa : OHUKC 21 Bex: Mup u O6paszoBanue, 2015. -
384 c.

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX /1151 OCBOCHUS M CIIUTIIUHBI.


http://www.iprbookshop.ru/68776.html
http://www.iprbookshop.ru/68777.html

1) eLIBRARY .RU[DnektponHHbBIiipecypc]: anexkTponHas oubnroreka /Hayy.
ANEKTPOH. 0-ka. — Mockga, 1999 -. Pexxum nocryma:
http://elibrary.ru/defaultx.asp(nata oopamenus: 01.04.2017). - £3. pyc., anri.

2) Moodle [DnexkTpoHHBIHpeCcypC]: CUCTEMa BUPTYaIbHOTO 00ydYeHHeM: [0a3a

nanHbIxX | / Jlar. roc. yH-T. - Maxaukana, r. - Jloctyn u3 cetu AI'Y wium, nociue

PETUCTpAIMK U3 CETH YH-Ta, U3 JII000M TOUKH, UMEIOIIEH TOCTYI B MHTEPHET. -

URL.: http://moodle.dqu.ru/(nara obpamenus: 22.03.2018).

3) Onextponnbiii karamor HBb JAI'Y [OnextponHslii pecypc]: 0a3a gaHHBIX
COJIEP)KUT CBEACHHMSA O BCceX BUAax JuT, noctymarommx B ¢oun Hb
NI'Y/]larecTtanckmii roc. yH-T. - Maxaukama, 2010 - Pexum pgocrtyma:
http://elib.dgu.ru, ceoboaHbI# (maTa oopamenwus: 21.03.2018).

4) DBCIPRbooks: http://www.iprbookshop.ru/

Jlunensuonnerii moroBop Ne 2693/17o0t 02.10.2017r. 00 oka3zaHuu yCIyT TO
npeaocTaBiaeHuto gocryna. loctyn omkpoim ¢ ¢ 02.10.2017 2. 0o 02.10.2018 no
noonucke( docmyn 6yoem npoojieH)

5) DneKTpoHHO-OMOIMOTeYHAsT CUCTema «Y HUBEPCUTETCKass OMOIMOTEKA OHJIAHY

www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 r. 00 oKa3aHuH

WH(POPMAITMOHHBIX YCIYT.(IOCTYII MpoJieH 10 ceHTssOps 2019rona)

6) HanmonanpHass ~ 3JeKTpoHHas ~ OuOnmoreka  https://H30.pd/.  Jlorosop

Nel01/HOB/101/HOB/1597 ot 1.08.2017r. [loroBop neicTByeT B TeueHuu 1 roaa c

MOMEHTA €TO TOJIMACAHMUS.

7) ®enepanbublil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

8) ®enepanbHoe xpanunuiie «Ennnas komnekuusa nudpoBbIX 00pa30BaTEIbHBIX
pecypcoB» http://school-collection.edu.ru/

9) ®wusuka [DnekrpoHHbIl pecypc]: ped. xkypa. BAHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-t Hay4. utexH. uadopm. - M.: [MU3a-so BUHUTH], 2008. - 1
anekTpoH.onT. auck (CD-ROM). - 25698-00.

10) Poccuiickuit moptan «OTKpeITOro oopaszoBanus» http://www.openet.edu.ru

11) Caiit oOpa3oBaTelbHBIX pecypcoB JlarrocynuBepcurerahttp://edu.icc.dgu.ru

12) HWudopmanmoHHbIE pecypchl Hay4YHOU OubIMOTEeKH
Harrocynusepcurerahttp://elib.dgu.ru (moctyn yepe3 mnardopmy Hayunoit
ANIEKTPOHHOM OubMoTeku elibrary.ru).

13) denepaybHBbIi HEHTP 00pa30BaTeNbLHOTO 3aKOHO/IaTeJIhCTBA.
http://www.lexed.ru

14) www.affp.mics.msu.su

15) www.iglib.ru - WaTepHeT-OnbOnmoTeka o00pa3oBaTeNbHBIX W3JIAHHMA, B
KOTOpBI COOpaHbl 3JEKTPOHHBIE YYE€OHHKH, CIPaBOYHbIE U Y4eOHbIE
nocoOus.

10. MeToauyeckue yKa3aHus JJis 00y4alOIMXCS MO OCBOCHUIO TUCUMIINHBI.
MeTtoauyeckue ykazaHusi CTyJAeHTaM
B xone xypca OynyT mpoBeJeHbl CEMUHaphl U JabopaTopHbie paOOThI, HA

KOTOPBIX CTYJEHTBhI CMOTYT U3y4UTh (PU3NUecKre oCHOBbI DBM, caenarb 10KIabl
MO0 YCTPOMCTBY U (DYHKIIMOHUPOBAHUIO COBPEMEHHOW KOMIBIOTEPHOM TEXHUKHU U


http://elibrary.ru/defaultx.asp
http://moodle.dgu.ru/
http://elib.dgu.ru/
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http://www.biblioclub.ru/
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http://elib.dgu.ru/
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http://www.iqlib.ru/

HOBEMIIMM JOCTI)KEHHUSM B yKa3aHHOM 00JacTH, a Takke oOCyauTh Hambosee
aKTyaJbHblE M IIEPCHEKTUBHBIE HAIpaBICHUs pa3BUTHUA. [lJ1g MOATOTOBKH K
ceMUHapaM HeOoOXOIMMO TIO0Jb30BaThCSl COOTBETCTBYIOLIEH Yy4yeOHO-HAYyYHOU
JuTepaTypou, umeromielcss B Oubimoreke JII'Y, a Takke O0OIIEAOCTYIMHBIMU
WHTepHeT-nIopTajiaMu, COJEpKalMMH  OOJBIIOE KOJMYECTBO KaK HAy4dHO-
HOIYJISIPHBIX, TAK M Y3KOCIIEHUATN3UPOBAHHBIX CTATEN, IIOCBSILEHHBIX Pa3InYHbIM
aCTIeKTaM KOMITHIOTEPHOUN TEXHUKHU

3aaHus 0 CaMOCTOSITENIBHON paboTe MOTYT OBITH O(POPMIICHBI B BUJIE:
® KOHCIIEKTUPOBAHUE IIEPBOUCTOYHUKOB u IpyTon yaeOHOI
JUTEPATYPHINPOPadOTKa yueOHOro MaTtepuaia (Mo KOHCIIEKTaM JISKIHi yueOHOM 1
HAYYHOW JIMTEpaType) M MOArOTOBKA JOKJIAJOB HA CEMUHApPaX W MPAKTHUSCKHX
3aHATUAX, K YIaCTHIO B TEMaTUYECKUX TUCKYCCHSIX;
e paboTa ¢ HOpPMAaTUBHBIMU JOKYMEHTAaMH U 3aKOHOJATENIbHOM 0a301;
® TIOMCK U 0030p HAYUHBIX ITyOJUKALNUN U JIEKTPOHHBIX HCTOYHUKOB
uH(OpMaInH, MOATOTOBKA 3aKIIOYEHHUS 110 0030DY;
e HamucaHue pedepaTos;
e paboTa ¢ TeCTaMU U BOTIPOCAMH JIJIsl CAMOTIPOBEPKH;
e 00pa0OTKa CTATUCTUYECKUX JAaHHBIX, HOPMAaTUBHBIX MaTEPUAJIOB;
® aHAJIN3 CTATUCTHUYECKHUX M (PAKTUUECKHX MAaTEPUaJIOB, COCTABIIEHUE BBIBOJOB HA
OCHOBE MPOBEJACHHOIO aHAIN3a U T.JI.

MeToauueckue PEKOMECHIAIUA IIPECIIOAABATEC/IIO

1. W3yuuB T1inyObOKO cojep)kaHWe Y4yeOHOW JUCHUIUIMHBI, 1€JIeCO00pa3HO
pa3paboTarh MaTpuily HauboJiee MPEANOUYTUTEIBHBIX METOAOB OOydeHust U (Hopm
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, aJICKBAaTHBIX BHJJAM JICKIIMOHHBIX U
CEMHUHAPCKUX 3aHITUN.

2. HeoOxomumMo mpemycMOTpeTh pa3BUTHE (POPM CaMOCTOSTEIBHOW pPadOTHI,
BBIBOJII CTYJICHTOB K 3aBEPIICHUIO HW3YYCHHS Yy4YeOHOM NUCIUIUIMHBI Ha €€
BBICILINH YPOBEHb.

3.Ilaker 3amaHmii I CaMOCTOSTEIBHOM pPabOTHI CIIEIyeT BbIJaBaTh B Haualle
ceMecTpa, ONpEAENNB MPEAEIbHBIE CPOKU UX BBIMIOJHEHUS U Caud. 3aJaHus s
CaMOCTOSITENIbHON  pabOThl  JKENaTeIbHO COCTaBISATH W3 O0sA3aTENBHOW U
(akynbTaTUBHOM YacTei.

4. Opra"usysi CcamMOCTOSTEIbHYI0 paldoTy, HEOOXOJUMO TIOCTOSHHO 00ydaTthb
CTYJICHTOB METOJ]aM TaKOU paOOTHI.

5. By3oBckas nekius - TJIaBHOE 3BE€HO JUJAKTUYECKOro Iukia o0ydyenus. E€ nenb
-popMHUpPOBaHUE Y CTYJIECHTOB OPUEHTUPOBOUYHOW OCHOBBI ISl TOCJIEAYIOIIETO
yCBOCHMSIMATepralia METOJIOM CaMOCTOATENIbHOU paboThl. CoaepkaHUe JEKIHUU
JIOJKHO OTBEYATH CIAETYIOUIUM JIUIAKTUYECKUM TPEOOBAHUSM

-U3JI0’KEHUE MaTepurala OT MPOCTOro K CIOKHOMY, OT U3BECTHOTO K
HEU3BECTHOMY;

-JIOTUYHOCTh, YETKOCTh U SICHOCTh B U3JIOKEHUU MAaTEPHAIIA;



-BO3MOXXHOCTbH MPOOJIEMHOTO U3JIOKEHHUSI, TUCKYCCHH, JUAJIOTa C IEITBIO
AKTUBH3AIUU JESITEILHOCTH CTYCHTOB;

-0Iopa CMBICJIOBOM YacTH JICKIIUU HA MOJJIMHHBIE (DaKThI, COOBITHS, SBJICHUS,
CTaTUCTUYCCKHUE JaHHBIC,

-TECHAasl CBS3b TEOPETUYECKUX TIOJIOXKEHUH W BBIBOJOB C MPAKTHUKOW H
oynymeinpodeccHoHATbHOM NesITeJIbHOCTBIO cryneHroB.IIpenonasarens,
YUTAIOUIMNA JICKIIMOHHBIE KYpChl B BY3€, JOJDKEH 3HATh CYIIECTBYIOIIME B
MEIAarOTMYECKOM HAyKe M HCHOJIb3YEMbIE HA MPAKTHUKE BApPUAHTHI JIEKIUH, UX
JUJAKTUYECKHUE M BOCIHUTBLIBAIOIIME BO3MOKHOCTH, a TaK)Xe HUX METOJIHYECKOE
MECTO B CTPYKTYp€ MmpoIiecca 00ydeHHs.

6. CemuHap TPOBOJIUTCS MO Y3JOBBIM W HAMOOJEE CIOXHBIM BOIpOcaM (Temawm,
paszmenaMm) y4ueOHO# mporpaMmbl. OH MOXKET OBITH IOCTPOCH KaK Ha MaTepuaie
OJIHOM JICKIIMM, TaK M Ha COJEp)KaHMM OO30pHOM JIEKIIMH, a TaKxkKe II0
omnpenenéHHOM Teme O€3 4YTeHUs TMpeIBapUTEebHOM Jiekiuu. [JaBHas u
ompenensmonias oOCOOEHHOCTh JIIOOOTO CeMUHapa - HaJIM4he DJIEMEHTOB
JIMCKYCCUH, MPOOJIEMHOCTH, JAMaiora MexJay MpernojaBaTesieM U CTyJASHTaMH U
CaMHUMHU CTYJICHTaMH.

Ilpu noozomogke Knaccuuecko2o ceMunapa HceiamenbHo NPUOEpHCUBAMbCSL
cneoywe2o anrzopumma:

a) pa3paboTka yueOHO-METOJUYECKOTO MaTepHaa;
-(OopMyJIPOBKA TEMbI, COOTBETCTBYIOIIEH MPOTPaMMe U TOCCTaHIAPTY;
-OIpeCIICHUE TUAAKTUYECKUX, BOCIUTHIBAIOIINX U (DOPMUPYIOIIUX TIEIeH
3aHSITHS;
-BBIOOpP METOJIOB, MPUEMOB U CPEJICTB JIJIsl IPOBEJICHUS CEMUHAPA,;
-I0I00p JIUTEPATYPHI JJIs MPENO0aBaTelNis U CTYICHTOB;
-TIpU HEOOXOAMMOCTH MPOBEACHNE KOHCYIBTAINH JIJIsI CTY/ICHTOB,
0) moAroToBKa 00y4aeMbIX U MPENOaBaTesl: ~-COCTABICHUE IUIaHa CEMUHApa U3 3-
4 BOIIPOCOB,
-IIPEeI0CTABJICHUE CTyAeHTaM 4-5 THel JJisi MOATOTOBKU K CEMUHAPY;
-Pe0CTaBICHIE PEKOMEH AU O TOCIEA0BATEIBLHOCTH U3yUEHUS JIUTEPATYPhI
(yueOHMKH, y4eOHBICE TOCOOUS, 3aKOHBI W IIOCTAHOBIICHUS, PYKOBOJCTBA U
MOJIOKEHUSI, KOHCIEKTHI JICKIIMH, CTaThH, CIPABOYHUKH, WHOOPMAIMOHHBIC
COOpHUKH ¥ OIOJUICTCHU, CTATUCTUYCCKUE TAaHHBIC U JIP.);
-CO3/1aHKe Ha0Opa HAIJISIAHBIX TOCOOUIA.
[ToaBons UTOrM ceMUHapa, MOKHO KCIIOJIB30BATh CIEAYIONINE KPUTEPUHU
(mokasaresnu) OI[CHKH OTBETOB:
-MOJTHOTAa U KOHKPETHOCTh OTBETA,
-110CJIEI0BATENILHOCTD U JIOTHUKA U3JI0KEHUS,
-CBSI3b TEOPETUUECKUX ITOJOKEHUMN C IPAKTUKOM;
-000CHOBaHHOCTH U JI0Ka3aTE€IbHOCTD U3JIaraeMbIX MOJIOKEHUN;
-HAJINYUE Ka4YeCTBEHHBIX U KOJUYECTBEHHBIX MTOKA3aTEINICH;
-HAJIM4YUe WLTIOCTPAIIMKA K OTBETaM B BHJIE UCTOPUYECKUX (PAKTOB, IPUMEPOB U
p.;
-YpPOBEHB KYJIbTYPHI PEUH;



-HCII0JIb30BAaHKME HATJISATHBIX TIOCOOHIA 1 T.11.
B xoHIIe ceMrHapa peKOMEHIYETCsI 1aTh OIICHKY BCETO CEMUHAPCKOTO 3aHSTHS,
00paTuBOCOOOE BHUMAHUE HA CIICAYIONINE ACTICKTHI:
-KaueCTBO MOJrOTOBKH;
-CTEIIEHb YCBOCHUS 3HAHUMU;
-aKTUBHOCTb;
-ITOJIOXKHUTEIIbHBIC CTOPOHBI B pa0OTE CTYJCHTOB;
-IICHHBIC ¥ KOHCTPYKTHUBHBIC MPEIJIOKCHUS;
-HEeJIOCTATKH B pabOTE CTYACHTOB,;
-3a/1aYU ¥ IyTH YCTPAHECHUS HEJTOCTATKOB.
[Tocne mpoBeACHHMS TIEPBOTO CEMUHAPCKOTO Kypca, HAYMHAIOIIEMY
MPEIoAaBaTEIIONEICCO00PA3HO OCYIIECTBUTE OOIIHIA aHAIN3 TPOACIaHHON
paboThI, M3BJICKAs TIPH STOM ITOJIC3HBIC YPOKH.
7.I1pu u3J10’KCHUH MaTepHajia BaKHO IIOMHHUTE, YTO ITOYTH TOJIOBUHA
uHGOPMAIIMU Ha JICKIIUU TIEPEIAacTCs Yepe3 HHTOHAIMIO. YUUThIBATh TOT (PAKT, YTO
NEPBBIA KPU3UC BHUMAHUS CTYACHTOB HacTtynaeT Ha 15-20-it MuHyTax, BTOpOI -
Ha 30-35-i1 MunyTax. BnpodeccrnonaabsHOM OOIICHHHM HCXOAUTH U3 TOTO, YTO
BOCHPHUSATHE JICKIMH CTyICHTaAMUMJIQIIINX U CTAPIINX KypCOB CYIIECTBEHHO
OTJIMYAETCS 110 TOTOBHOCTH U YMEHHUIO.
8. [1pu mpoBeIeHNH aTTeCTAIllMU CTYACHTOB BaXKHO BCET/1a IOMHHTD, YTO
CUCTEMAaTUYHOCTh, O0BEKTUBHOCTD, apTyMEHTUPOBAHHOCTH - TJIABHBIC PUHITHIIHI,
Ha KOTOPBIX OCHOBAHBI KOHTPOJIb U OLIEHKA 3HAHMI CTy/IeHTOB. [IpoBepka,
KOHTPOJIb U OIICHKA 3HAHWH CTy/IeHTa, TPEOYIOT yueTa ero HHINBUyaIbHOTO
CTHJISL B OCYIIICCTBIICHUN YICOHOH NEeITeTHHOCTH.

3HaHWE KPUTEPUEB OIICHKU 3HAHUH 0053aTeIbHO JJIs IPEToAaBaTelis U
CTYJCHTA.

11. Ilepeyenr UHPOPMALUMOHHBIX TEXHOJOIMH, HCHOJb3yeMbIX I[PH
OCYLIECTBJICHMH 00pPa30BaTeJbHOI0 Mpouecca Mo IMCHMILINHE, BKJIIOYasi
nepeyeHb MPOrpaMMHOr0 ofecmevyeHUs] M HH(OPMANHOHHBLIX CIPABOYHBIX
CHCTEM.

baza nmanneix 6ubmuorexu JI'Y, TemaTtudeckue 60a3pl TaHHBIX WwWw.physics.vir.ru,
ufn.ru/ru/articles/, PYBPUKOH, APBMKOH, Hayunas snekrponHas OubinoTeka,
VYuuBepcuterckas  uHpopmanuonHas — cuctema POCCHUS,  Poccuiickas
rocyJapcTBeHHasi OMOIMOTeKa W JApyrue. YUeOHUKH, 33aJJayHUKU W CIpaBOYHAs
auTeparypa o busnke JNOCTYyIHA Ha cairte
http://eqworld.ipmnet.ru/ru/library/physics.htm. 3apyOexxHble  DJIEKTPOHHBIC
HayuyHble HHpopMannoHHbie pecypebl: TheEuropeanLibrary — noctyn x pecypcam
48 HarnmonansHbix OubOIMoTEeK EBpOIIHI.

1. IIporpammuoe obecrieueHue Aisl JEKIUH, CPEICTBO MPOCMOTpa U300paKEHUI.
2. TlporpammHOE oOecrmieueHHe B KOMITBIOTEPHBIA KJIAcC, CPEACTBO MPOCMOTpA
n300pakeHuit, UHTEepHeT, e-mail

12. Onucanue MaTepuaJbHO-TEXHUYECKON 0a3bl, HeOOXOAMMON /JIA
OCYIIIeCTBJICHUS] 00Pa30BaTEJIbLHOI0 MPOLECCA MO ANCIUIJINHE.



Jlisi  MaTeprallbHO-TEXHUYECKOTO0 O0eCreyeHusl TUCHUIUIMHBL TpelyeTcs
HaJIM4KEe MPOEKTOPA.
Texnnuyeckue cpeacrsa o0yuyeHusi 1 KOHTPOJIS, HCIIO0JIb30BaHue JBM
Hcnons3oBanue Mmatepuaiion B Internet.
Hcnonb30BaHue Npe3eHTalui
AKTHUBHBIE METOJIbI 00yUYEHUS
KOMIBIOTEPHOE U MYJIBTUMEANMHOE 000pPYI0BAaHUE, KOTOPOE UCTIOIB3YETCS B XO/I€
U3JI0KEHM S JIEKIIUOHHOTO MaTepuara;
MaKeT MPUKIIATHBIX 00YJaIONUX ¥ KOHTPOIHUPYIONTUX MPOTPaMM, UCIIOIh3YEMBIX B
X0JIe TeKyIed paboThbl, a TakKe AJI MPOMEKYTOUHOTO M MTOIOBOTO KOHTPOJIS;
AJIEKTpPOHHAsE OubIMoTeka Kypca u VMHTEpHeT-pecypchl — IJisi CaMOCTOSITEIHHON
paboTHI.
MarepuajibHOe o0ecnieueHHe TUCHUIINHBI
Hucku ¢ npezenrauusmu. HoytOyk, BUIEOIPOEKTOP.
Jlns mpoBeieHui ek Heooxoauma ayauropus Ha 80 mect ayn4-16
JnsmpoBenenre J1abOpaToOpHBIX padOT HEOOXOAUMBbI JIA0OPAaTOPUM MO ONTHKE,
AIIEKTPOMArHETU3MY
JlaGopaTopus 1o ONTHKE:
Jlazeper WMJITH-105, wmonoxpomatop VYM-2, caxapuMeTrp, MHUKPOCKOIIHI,
criekTpodoTOMeTp, NU(DPPOBBIE aMIIEPMETPHl W BOJBTMETPHI, MOJISIPU3ATOPHI,
ounpuzma Openensi, AMPPaKIUOHHBIE PEIIETKH, CBETO(UIBTPHI, POTOIIEMEHTHI U
ap.
JlaGopatopus 1o 3JeKTPOMarHeTU3My:
Ocmmmnorpadsr, BYII-22, ammepmeTpbl, BOJBTMETPHI, BATTMETP, TE€HEPATOPHI
curnanos (31°, I'5-15.... u ap.)




	8.Какие факторы обуславливают возникновение кориолисовой силы.

