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AHHOTaNMs padoyeid mporpaMMbl JUCUUIJINHBI

Hucuumnna dusuka Bxoaut B oOs3atenbHyto yacTh OIIOII  o6pa3oBarenbHOM
nporpammsbl OakanaBpuata no HampasieHuto 09.03.04 IlporpammHas nHKXEHepUst

JucuunnuHa peanu3yercs Ha ¢akynbrere WHOOPMATUKH W HHPOPMAIIMOHHBIX
TEXHOJNOTHI Kadenpoi oOmieit puznku

ConepkaHue JAHUCIUIUIMHBI ~ OXBaThIBAET KPYr  BOMPOCOB, CBSA3AHHBIX C
MOHMMAHUEM OCHOBHBIX 3aKOHOB (DU3MKH, 00ecreunBaromux (yHKIIMOHUPOBAHUE
YCTPONCTB BBIYUCIUTEIBLHON TEXHUKH, MO3BOJIAIONIEE OPUEHTUPOBATHCS B MOTOKE
HAy4YHOM M TEXHUYECKOW HHPOpMaIMK, OOECIEeYMBAIOIIEM CHUCTEMATUYECKOE
0OHOBJIEHUE U TIOJIJIEP’KAHUE COBPEMEHHOTO YPOBHS MOATOTOBKH.

JucruniHa  HamejleHa Ha  (opMuUpOBaHHE — CIACAYIOIMMX  KOMIETEHITUN
BBITTyCKHUKA: oOmienpodeccuonanbubix - OINK-1.

HpenozxaBaHI/Ie AUCHUIUIMHBI IIPEAYCMATPUBACT IMPOBCACHUC CIICAYIOMINX BHUI0B
y‘-Ie6HI>IX 3aHSATHI: JCKOUHU, ITPAKTHYCCKUC 3aHATHUA, CAMOCTOATCIIbHAA pa60Ta.

Pabouast mporpamMmma AMCHMIUIMHBI NPETyCMATPHUBAET IMPOBEACHUE CIIECTYHOLIUX
BUJIOB KOHTPOJISl YCHEBAEMOCTH B (OPMEKOHTPOIBHOW padOThI, KOJJIOKBHyMa
UITPOMEKYTOUHOTO KOHTPOJIS B (hopMe 3a4eTa, SK3aMeHa

OO0beM IUCHUILIMHBI 3 3a4E€THHIX eauHull, B ToM uuciie B 108 akagemmuueckmx
yacax 1o BUJaM y4EOHBIX 3aHATUM

OYHas1
Cemec YueOHble 3aHATHS dopma
Tp B TOM 4HCIIe IPOMEXYTOY
Bce- KoHTakTHas paboTa 00yJaronmuxcs ¢ mpernoaBaTeaeM CPC, HOM
ro | Bce- U3 HUX B TOM aTTeCTaluu
ro Jlexny | Jlabopatopu | [Ipaktnye | KCP | koHCymbTa | 4HCIe 3a4¢eT,
un bI€ 3aHITHS CKHue 100707 IK3aM 9K3aMeH
3AHATHS €H
2 108 | 48 16 16 16 60 3a4er




1. Ilesin ocBOEHUS TUCIHUTLIMHBI

[{enssMmu OCBOCHMS TUCITUTUTMHBI (MO Jis1) DPU3MKA SBISIOTCS
-C0O3/1aTh YHUBEPCAIBHYIO 0a3y Myt M3y4eHUs MPOo(heCCHOHATBHBIX JUCITUTUINH
-pa3BUTh PEICTABICHNE O GU3HUECKIX 3aKOHAX OKPYKAIOIIETO MUPa B UX

CIMHCTBE ¥ B3aUMOCBSI3H ;
-pa3BUTH KOHIIEIIINN, B COOTBETCTBUH C KOTOPHIM OaKaJIaBPhI TOJKHBI OBITH
CIOCOOHBI periaTh HayYHO- TEXHUYSCKUE 3a/1aUl B UX MOCSAYIOIICH
npodeCCUOHATILHON JIeATEIbHOCTH

2.Mecto nucuuniannbl B cTpykrype OIIOII 6akanaBpuara
Jucuuminna @uzuka BXoauT B 00s13arenbHyo yacts OITOIT

b1.0.02.05. oOpa3oBaTtenbHON TporpaMMbl OakamaBpwara IO HaIMPaBICHUIO
09.03.04 ITporpamMmHast UHKEHEPUSI.

N3yyeHnue naHHOW JUCUUIUIMHBI 0a3UpyeTCs Ha CIEAYOIINX JUCHUIIIMHAX:

1. Marematuka

OCHOBHBIE MOJOXKEHUS TUCHUTUIMHBI TOJKHBI OBITh MCIIOJIB30BaHBI B J1aJTb-
HEWILIEM IPU U3YYEHUH CIEAYIOIIUX TUCIUIIINH
1. be3omacHOCTh KU3HENEATEIbHOCTH
2.1. CoBpeMeHHbIE HHPOKOMMYHHUKALIMOHHBIE CHCTEMBI U CETH
2.2. TerleKOMMYHHUKaMOHHBIE TEXHOJIOTUN

3. Komnerenuuu ody4yarwuerocsi, opmMupyemMsoie B pe3yJabTaTe 0CBOCHHUS
AMCHHUIUIMHBI (MepeYyeHb MJIAHUPYEMbIX Pe3yJbTATOB 00y4YeHMs]) .

Kon naumenosanue | Kox u HaumeHOBaHMe Ilnanupyemblie pe3yabTaThbl IIpouenypa
KOMITIETEHIIUHU U3 UHJUKATOPA TOCTHKECHUS o0yueHus OCBOCHHUS
dIrocC BO KOMITETEHIIUI
OIIK-1. Crocoben OIIK-1.1. 3HaeT OCHOBBI 3HaeT OCHOBBI MaTeMaTuKH, | Y CTHBIN
MPUMEHSTH MaTeMaTUKH, QU3NKH, (bM3UKY, BRIYUCIUTEIFHOM TEXHUKH | OTPOC,
€CTCCTBEHHOHAYYH | BBIUUCIUTEIBHOU TEXHUKH | U IPOTPAMMHUPOBAHHUS. MUCbMEHHBIN
ble U Y IPOTrPaMMHUPOBAHHUSL. onpoc
00IIenHKECHEPHBIE OIIK-1.2. YmMmeer pemaTh Ymeer peuiath CTaHAApTHBIE | Y CTHBIN
3HAHUS, METOJIBI CTaHJapTHBIC npod)eCCHOHANBHBIE  3aJa4yd  C | OIpoc,
MaTEeMaTUYECKOTO po(eCCUOHANBHEIC 33/1a4K | TPUMEHEHUEM MUCbMEHHBIN
aHanusza u C IpUMEHEHHEM €CTECTBEHHOHAyYHbIX W  00me- | ompoc
MOICTTUPOBAHUIS, €CTECTBEHHOHAYYHBIX U WHXCHEPHBIX  3HAHWW, METOJOB
TEOPETUYECKOTO U OOIICHHKXCHEPHBIX 3HAHUN, | MATEMAaTHYECKOTO aHanusa u
OKCIIEPUMEHTAILHO | METOJIOB MATEMATHYECKOTO | MOJICITMPOBAHUS.
rO UCCIIEZIOBAHUA B | aHA/IM3a U MOJCIHPOBAHHUSI.
npodeccuonansuoi | OITK-1.3. Bnageer Bnaneer HaBBIKaMH | Y CTHBIN
NesATEIBbHOCTH HaBBIKAMH TEOPETUYECKOTO | TEOPETUUECKOTO u | ompoc,
U SKCIIEPUMEHTAIBHOIO 3KCIIEPUMEHTAIBHOTO MACbMEHHBIN
HCCIIeIOBaHUS 0OBEKTOB HCCIIeIOBaHUS 00BEKTOB | OIPOC

po(ecCUOHATBHOMN
JIeSATEIbHOCTH

po(ecCUOHATBHOMN NEATEIBHOCTH




4. O0beM, CTPYKTYpA U coJiep:KaHue TUCHUIIJIMHBI.
4.1. O0beM IUCIUINIHHLI COCTABIIICT 3 3aueTHRIX eaunuil, 108 akageMuuecKkux

qacCoB.

4.2. CtpyKTypa IUCUUIINHBI.

OYHas1

Buabl yueoHoii DopMbI TEKYLLIET0
Paznenbl 1 TeMbl padoThl, BKJIOYAs E KOHTPOJISA
Ne AUCHMILINHBI = CAMOCTOSITEJILHYI0 < ycneBaeMoCTH (no
n/n g padoTy CTYIEHTOB U :‘ HeldenAM cemecmpa)
? £ TPYAOEMKOCTB (B g ®opma
2 E Jacax) E MPOMEKYTOYHOI
5 z E E. = ‘g = aTTecTanuu (no
= g SEl 28 ¢ cemecmpam)
T s 2z 55 Eg ¢
S| FEE| o =8| =
Sl ¥R LI =
|25 S22 258 ©
S =8 . °©
Mopyne 1. Mexanuka, DIEKTPHUIECTBO

1 Beenenue. Ilpeamer | 2 2 2 VCTHBII M NUCHMEHHBIN
¢busuku. CodeTaHue orpoc, KOHTPOJIbHBIE
SKCIIEPUMEHTAIBHBIX paboTEL. Tecrossie
u TEOPETHICCKHX 3aganHuda. lIpaktuueckue
METOJI0B B IIO3HAHMU sajiadd N0 TeMATHKe
OKpyKafomelk  mpu- CocraBnenne pedepata

II10 TEMaM
pOABL.

2 JlnHamuKka IBYOKCHUS. | 2 2 2 YCTHBIN ¥ NUCHbMEHHBIN
JlnHamuka orpoc, KOHTPOJIbHBIE
TIOCTYATENLHOTO paboTHL. TectoBbIe
JIBAKEHUSA. 3HepFI/Iﬂ 3aaHuAd. HpaKTI/I‘IeCKI/Ie

3aga4un 10 TCMATHUKE
CocraBnenue  pedepara
10 TEMaM

3 Jnaamuka 2 2 2 2 VCeTHBIE M MHCEMEHHBIN
Bpa]_]_[aTeﬂ],H()ro OI1pocC, KOHTPOJIBHBIC
nBUKeHHs. JMHAMKKa paboTEL. TecroBsie
CIUTOIIHBIX CPE/I. 3aaHuAd. HpaKTI/I‘IeCKI/Ie

3aga4un 10 TCMATHUKE
CocraBnenue  pedepara
10 TEMaM

4 DnekTpuueckoe Toie | 2 2 2 VCTHBIA U NHMCHbMEHHBIM
npu HaJTUYUH ompoc, KOHTPOJIbHBIE
TIPOBOIHUKOB paboTHL. TectoBbIe

3aJaHUuA. HpaKTI/I‘IeCKI/Ie
3aga4un 10 TCMATHUKE
CocraBnenue  pedepara
10 TEMaM

5 DnekTpuueckoe Tmoie | 2 2 2 VCTHBIA U NHMChbMEHHBIM
npu HaJUYUH ompoc, KOHTPOJIbHBIE
JMDIIETPUKOB paboTHL. TectoBbIe

3aJaHuA. HpaKTI/I‘{eCKI/IC
3aga4un 10 TCMATHUKE
CocraBnenue  pedepara
10 TEMaM

6 ITocTosiHHBIM 2 2 VYCTHBIH ¥ TMHUCHMEHHBIH




AJIEKTPUYECKHUI TOK o11poc, KOHTPOJIbHBIC
paboTEL. TecToBbIe
3amanus. [IpakTudeckue
3aJayd MO0  TEMAaTHKE
CocraBnenue  pedepara
0 TeMaMm

7 CrauunoHapHoe 2 2 VCTHBII U IUCHMEHHBIN

MarHuTHOE mnoJie, OImpoc, KOHTPOJIbHBIC

METOJIbI PErUCTPALUH paboTHL. TectoBbIe

¥ M3MEPEHHSL. 3amanus. [IpakTudeckue
3aJayd = MO0  TEMATHKE
CocraBnenue pedepara
0 TeMaMm

8 MarseTuku. 2 2 2 VCTHBI ¥ MHCHMEHHBIH

DNeKTpOMarHuTHas ompoc, KOHTPOJIbHBIC

MHIyKIUS paboTHL TectoBbie
3amanus. [IpakTudeckue
3aJa4d = MO0  TEMAaTHKe
CocraBnenue  pedepara
0 TeMaMm

9 Konebanuss 1 BOJHBI. 2 VCTHBI ¥ MHCHMEHHBIH

ITepemeHHBIN TOK. orpoc, KOHTPOJIbHBIE
paboTEL. TecToBbIe
3amanus. [IpakTudeckue
3aJayd MO0  TEMAaTHKE
CocraBnenue pedepara
10 TEMaM

Hmozo no mooymo 1 6 |6 6 18

Moyie 2. MosekynsipHas pu3mnka
10. | JlaBnenus u 2 2 2 VCTHBI ¥ MHCHMEHHBIH

TEMIIEpATypa. omnpoc, KOHTPOJIbHBIC
paboTHIL. TecToBbIC
3amanus. [lpaktuyeckue
3aJa4yd = M0  TEMAaTHKE
CocraBnenne  pedepara
10 TEMaM

11. | TepmonuHamuka 2 2 VCTHBII U NUCHbMEHHBIN
ompoc, KOHTPOJIbHBIC
paboTHIL. TecToBbIC
3amanus. [lpakTuyeckue
3aJa4yd = M0  TEMAaTHKE
CocraBnenne  pedepara
10 TEMaM

12. | XKunkocts. TBepabie 2 2 2 VCTHBII U NUCHMEHHBIN

Telna. omnpoc, KOHTPOJIbHBIC
paboTHIL. TecToBbIC
3amanus. [lpakTuyeckue
3aJa4yd = M0  TEMAaTHKE
CocraBnenue  pedepara
10 TEMaM

13. | OcHOBHBIE ITPOOIEMBI 2 4 VCTHBIT M HHCHMEHHBII

M  HampaBJ€HUS B o11poc, KOHTPOJIbHBIC

COBPEMEHHOM ONTHKE. paboTHL. TecroBbie
3amanus. [lpaktuyeckue
3aJa4yd = M0  TEMAaTHKE
Cocrarnenue  pedepata




10 TeMaM
14. | UaTepdepeHmus 2 2 4 VCTHBIH W MHCBMEHHBIH
MOHOXPOMAaTHYECCKHUX onpoc, KOHTPOJIbHBIC
BOJIH. SIBTIeHUe paboTBHI. TecToBbIC
nudpakimn 3aganud. lIpakTthueckue
3aJa4yd [0  TEeMaTHKe
CocraBnenne  pecdepata
10 TeMaM
15. | CnekTpanbHbIii 2 4 VCTHBIE M THCHMEHHBIH
aHaJlInu3 B OIITUKE. OIIpoc, KOHTPOJIbHBIC
IMonspusanus cBeTa. paboTHL. TecroBbie
3aganuda. lIpakThueckue
3aJa4yd [0  TEeMaTHKe
CocraBnenne  pecdepata
10 TeMaM
HWrtoro mo moyo 2 6 |6 6 18
Monyns 3. Ontuka
16. | Aucnepcus cBera. 2 |2 8 VCTHBIH W THCHMEHHBIH
O11pocC, KOHTPOJIBHBIC
paboTEL TecroBbie
3amanus. [IpakTudeckue
3aJayd [0  TEMaTHKe
CocraBnenne  pecdepata
10 TeMaM
17. | TennoBoe u3nyueHue 2 2 8 VCTHBIH W THHCHMEHHBIH
Or11pocC, KOHTPOJIBHBIC
paboTEL TecroBbie
3amanusa. [IpakTudeckue
3aJayd [0  TEMAaTHKe
CocraBnenne  pedepata
10 TeMaM
18. | MHOroypoBHEBEIC 2 2 8 VCTHBIH W THCHMEHHBIH
CHCTEMBI ompoc, KOHTPOJIbHBIC
paboTEL TecroBbie
3amanusa. [IpakTudeckue
3a7a4d [0  TEMAaTHKe
CocraBnenne  pedepata
10 TeMaM
Wroro mo momyiro 3 4 14 4 24
HUTOI'O: 16 | 16 16 60

4.3. Conep:kaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiam).

Tema 1.Bseoenue.

[Ipenmer

GusuKy.

Mopyins 1. Mexanunka

Coueranue OKCIICPUMCHTAJIbHBIX U

TEOPETUYECKUX METOJOB B ITO3HAHUM OKpPY’)KAOUIEH NpUPOIbl. Poiib MOAEIbHBIX
npencraBieHuid B (usuke. Du3MUECKUE BEIWYUHBI, MX H3MEPEHHUE, OIICHKA

TOYHOCTH MW JOOCTOBCPHOCTHU IIOJYUYCHHBIX PE3YyJIbTATOB.

(1)I/IBI/I‘I€CKI/IX BCJINYHH.

CucreMBl €IUHUIL




Tema 2./lunamuxa mamepuanvhou mouku, mena.lloHITHA Macchl,, CWIbl U
uMITyasca B MexaHnke HproroHa. 3akonsl HprooTOHA. YpaBHEHHsI ABUWKEHHS B
KJIACCUYECKON MeXaHUKe.PensaTUBUCTCKOE YpaBHEHUE IBWKEHUS. PelnsaTUBUCTKUN
VMITYJIBC.

Paboma cunvi. Onepeus. 3axonvl coxpanenus umnyivca u sxHepeuu.Pabdora
cw1, MoIHOCTh. KuHeTndeckas v oTeHuuanbHasi SHEPIus MaTepruaibHOU TOUKU U
CUCTEMBl MaTEpHANBHBIX To4YeK. HopmupoBka noTeHIUaNIbHOW 3Hepruu. CBA3b
MEX]ly paboToi 1 sHEprueil. 3aMKHYThIE CUCTEMBbI. 3aKOHbI COXPAHEHUS UMITYJIbCA
Y DHEPTUU.

Tema 3.Onemenmul mexanuxu cniowHslx cped. Buasl nedopmanuii. Ympyrue
HanpspkeHus: U nedopmarnuu. 3akon ['yka. Moapyns FOura. Dueprust ynpyrux
nedopMmanuii TBEpAOro Tena.

Tema 4.OnexTpuyeckoe IMoJie TPU HAIMYUU TPOBOAHUKOB. Ilome BOmM3M
IIOBEPXHOCTHU MPOBOJAHUKA. 3aBUCUMOCTh IMOBEPXHOCTHOM IUIOTHOCTH 3apsi0B OT
KPUBU3HBI TOBEpXHOCTU. lloTeHumanm npoBoaHMKAa. EMKOCT yeAMHEHHOIO
npoBoaHUKa. KoHAEHCATOPBI U UX EMKOCTB.

Tema 5.0nekTpuyeckoe IMOJ€ MPU HAIWYUU JUAJIEKTPUKOB. MonekymspHas
KapTHUHA TOJIAPU3AaUUM JUAJIEKTPUKOB. [lumnons, mnone punond. /[umnons B
anekTpuyeckoMm noJie. [lonsipuzoBanHOCTh. CBsI3aHHBIE 3aps/IbI.

DnekTpocTatudeckass  TeopemMa laycca mOpu  HaIMYUM  JTUDJIEKTPUKOB.
DJIEKTPUYECKOE CMEIICHHE M AMAIEKTpUYECcKass ImpoHuIaeMoctb. [IpenomieHue
CUJIOBBIX JIMHUM Ha IPAHUILIEC pa3zesia TUAJIEKTPUKOB.

Tema 6.I10CTOSHHBIA DJIEKTPUYECKUA TOK. OJIEKTPUYECKOE IOJE IPU HAIUYUU
NOCTOAHHOrO ToKa. Cuia M IUIOTHOCTh TOKa. CTOPOHHME 3JIEKTPOABUKYILUE
cuinbl.  EJIC  wucrounumka Toka. KoHTakTHas  pa3HOCTh  MOTEHLMAJIOB,
TepMOAJIeKTpoABMKYIIas cuia, DPdekt [leapThe u ToMcoHa.

Tema 7.CtanimoHapHO€ MarHUTHOE TIOJIe, METOIbl PETUCTpAIMM U H3MEPEHUSI.
3aK0oH B3aMMOJICHCTBUSI 2JIEMEHTOB ToKa (3akoH Jlamnaca—buo—CaBapa—Amnepa).
[ToneBas TpakTOBKA 3aKOHA B3aUMOJICHCTBHUS 3JIEMEHTOB TOKA.

3akon buo-Casapa. Bexkrop maruutHOM mHAaykuuu. 3akoH Awmrmepa. Teopema o
HUPKYJISIIAM BEKTOPAa MarHUTHOW MHIYKUMU B CTAllMOHAPHOM ciydae. Buxpeoii
XapakTep MarHUTHOTO MoJis.MarHuTHBIM MOMEHT KOHTypa ¢ TOKOM. KoHTyp c
TOKOM B MarHuTHOM moje. IToTok Bekropa B. Pabora KOHTypa C TOKOM B
MAarHMuTHOM IIOJI€E.

MaruutHoe 1OJIE IIpM HAJIMYMM MAarHeTukoB. Ilome sneMeHTapHOro TOKAa.
MarHuTHbIiI MOMEHT 3JIEMEHTapHOro0 ToKa. [Ipeneccuss opOuTanbHOr0o MarHUTHOTO
MOMEHTA BO BHEIITHEM MATHUTHOM IIOJIE.



Tema 8.Marneruku. /lua — W mapaMarHeTHKM. MeXaHU3Mbl HaMarHWYWBaHUS.
OObeMHBIE M IOBEPXHOCTHBIE  MOJIEKYJIADHBIE TOKH KakK  MOJEJIbHbIE
NPEACTABIEHHUS IS CIUTOIIHOM cpenbl. HanpsykeHHOCTh MarHUTHOTO TTOJIS.

deppoMarHeTu3M. 3aBUCUMOCTh (DEPPOMArHUTHBIX CBOMCTB OT TEMIIEPaTypHl.
Jdomenbl. I'panuubl Mexzay AomMeHaMH. MexaHu3Mbl TEpEMATHUYUBAHUA.
['mpomarautaeie  3hdextel. COOTHONIEHHME  MEXKAY  MEXaHMUYECKUMHU U
MarHUTHBIMA MOMEHTaMHU aTOMOB U 3JIeKTpOHOB. D dekt DHmmreiHa-ae ["aasa.

DJIEKTPOMAarHUTHAsE MHAYKIUA. 3aKOH JJIEKTPOMAarHUTHOW MHAYKIIMHU
dapanes. duddepenunanbHas ¢GopMyJIHpoBKa 3aKOHA  AJICKTPOMArHUTHOM
uHaykuuu Dapajges. SBiaeHUs caMO- M B3aUMHOM MHAYKUMH. ODKCTPATOKU
3aMbIKAHUS ¥ Pa3MbIKAHUA.

Tema 9.CBOOOIHBIE M 3aTyXxarolue 3IEKTPOMATHUTHBIE KojeOaHus. BenuuuHsl,
XapakTepu3ylomme 3aryxanue kojebanuid. J[oOpoTHOCTh KOHTYpa.llepemeHHbIN
Tok. R ,L u C B menm mnepemenHoro toka. Mmmenanc. MeTon BEKTOPHBIX
quarpamMMm. 3akoH OMa aiig 1enu nepeMeHHoro Toka.Pabora u MOIIHOCTH
NEepeMEHHOro Toka. Pe3oHaHCHl B Iemsix nepeMeHHoro Toka. Tpanchopmanus
Toka. Toku Dyko.

Monynb 2. MonexkynspHas pusuka

Tema 10./laBnenus ra3za u ero BeluucieHue. OCHOBHOE YPAaBHEHUE KUHETUUYECKOU
Teopun ra3zoB. EguHunel w3mepeHuss pgamiaeHus. [lpubGopsl mis u3MepeHus
napieHus. [leppruunble 1 BTOPUYHBIE MOHOMETPBHI.

Temmeparypa Kak CTENEHb «HArpETOCTU» TEla U MEpPA CpPeaHEd KHHETUYECKOU
SHepruM Mosiekynd. Enununa wmsmepenns temmeparypsl. lllkama temmepatyp.
[IpuHIMIT TOCTPOECHUS MIKaJdbl TEMIEpaTyp. [epMOMETPHUUECKOE TEIO U
TEPMOMETpUYECKAass BEJIIMYMHA. 3aBUCUMOCTh TEMIIEPATypHOM  IIKajdbl OT
TEPMOMETPUYECKOTO Tejla U TepPMOMETpUYECcKOor BenuuuHbl. (1kansl Llenbcus,
Peomepa, dopenreiita). TepmoauHaMuueckas IKasa TeMIIEpaTyp.
MexnayHaponHass  npakThueckas —mkana —temmeparyp. Hyne  KenbBuhna.
TepmomeTpnl. AOCONIOTHAS TEPMOIMHAMUYECKAS IIKAJIa TEMITepaTyp.

YpaBHEHUsI COCTOSIHMS UACAIbHOIO rasa. YpaBHeHHs KiameilpoHa. YpaBHeHUs
MenneneeBa-Knanelipona sl nNpou3BOJBHON MacChl HWACANbHOTO Ta3a. 3aKoH
Jansrona. 3akoH ABorajapo. Yucno Jlommumara.

Tema 11.IlepBoe Hayasio TEPMOAMHAMHUKH. 3aJayd TepMoaAuHaMHuKu. Paborta.
Tenno. BHyTpeHHsAss »3Heprus. @PuU3NUECKOE COACPKAHME IIEPBOrO HAYAJIO.
OyHKINA COCTOSHUS U MOJTHBIE AU PepeHIInabl.

[Tpoueccol. PaBHOBecHble W  HEpaBHOBECHbIE Ipouecchl. (OOpaTumble U
HeoOpatumble mpouecchl. [lporecchl B uaeanbHbIX raszax. HM3obapuueckuii
npouecc. M3oxopuueckuit mpouecc. M3orepmuuecknin npouecc. llomurponHein
MPOLIECC. YPABHEHHUE TTOJUTPOIIBI.



Temnmoemkocts. BHyTpeHHss sHeprus Kak QyHKIUs COCTOSHUS. TernnoeMKoCTh
IIPU PA3IMYHBIX Opoleccax. PacxoxaeHus Teopun TEINIOEMKOCTH HIEATbHOTO
rasa ¢ skcrepuMeHToM. KadecTBeHHOE 00BSICHEHUE 3aBUCUMOCTH TETNIOEMKOCTH
MOJIEKYJISIPHOTO BOJIOPOJa OT TEMIEPATYPHI.

Bropoe  Hayanmo  tepMoauHamukd.  DOpPMYJIMPOBKA  BTOPOrO  HA4allo
tepmonunamuku  Knaysuyca u  KenbBuna (Tomcona). DKBHBajIeHTHOCTb
dbopmynupoBok KensBuna u Knaysuyca. OnpeneneHue SHTPONHUHU UEATBHOTO
raza. Ousznueckuit cmpici >HTponuu. Popmysia bonsumana. Pacuer uamepenun
SHTPONUH B MIPOIIECCAX UACAIBHOTO Ia3a.

[Muknuueckue nporecchl. PaboTa nukma. YcnoBust coBepiieHust paboThl IpH
nukimaeckoM mporecce. [Hukn Kapuo. Koaddurment nmonesnoro aercTpus.
XonomunpHas MamnHa. HepasenctBo Knaysunyca. @opMysimpoBKa BTOPOTO
Ha4aJi0 TEPMOJIUHAMHUKH C TIOMOIIBIO SHTPONUU. CTATUCTUYECKUN XapaKTep
BTOPOT'O HAYaJI0 TEPMOIMHAMUKH. VI3MEHEHHs SHTPOTIMHN B HEOOPATUMBIX
npoueccax. Tperbe Havasio TepMoauHaMuku. Teopema HepHcra.

Tema 12. Crpykrypa xunkoctei. [lapnas ¢yHKums pacnpeneiieHus: MOJIEKYJI
JKUJIKOCTU. BBbIUKCIEHNE TNOTEHUHUAIbHOW JHEPruud. 3aBUCUMOCTb CBOWCTB
KUJKOCTH OT CTPYKTYpbl MOJEKyJ. JKuakue Kpucramibl. Buabl KuUIKUX
kpuctaioB. Cmexktuku. Hematuku. Xonecrepuku. CBOMCTBA U IPUMEHEHUE.
Teepable Tena. Kpucramnumyeckue u amopdubie TBepable Tena. Cummerpus
TBEPJIbIX TEJI. DIIEMEHThl CAMMETPUU. TOUYEUHbIE TPYNIIBI CHMMETPHUHU.
Kpucranmnuueckass pemierka. IJeMeHTbl CUMMETpUM pemeTku. Kpucramiueckue
KJaccel U pemeTku bpaea. JledekThl KpUCTANIMYECKONW pPEIIeTKH (TOYEYHBIE U
JIMHEWHBIC) U UX BIUSHHE HA MEXaHUYECKHE CBOMCTBA TBEPABIX TEIN.
Kpucramnuzanusa u  nnaBiaenue. Kpuctammmzauuss u cyonumanus. Da3osbie
auarpamMmbl.  AHoMmanbHble BemiecTBa. [lomumopdusm. @a3oBbie  MEepeXxoibl
IIEPBOro U BTOPOro poaa. ®a3oBeie AuarpaMmsl CIIaBOB U TBEPJBIX PACTBOPOB.

Tema 13.0OcHOBHBIE MPOOIIEMBbl U HATIPABJICHHS] B COBPEMEHHOU ONTHKE.
Kitaccuueckast 35ieKTpoMarauTHasi Teopus cBerta. OrpaHUYEHHOCTh KJIACCUYECKOM
teopun. KopnyckyisipHO-BOTHOBOM yanu3M. Y paBHeHUs: MakcBenia. BoiHoBoe
ypaBHeHuUe. berynme aneKkTpoMarHuTHbie BOJIHBI. CKOPOCTh CBETA B OJTHOPOIHBIX
M30TPOIHBIX IU3JIEKTpUKax. [[10THOCTh 3HEPTrUM U UMITYJIbCA SJIEKTPOMArHUTHBIX
BOJIH. BekTop YMmoBa-Iloiitunra. THTeHCMBHOCTH cBeTa. JlaBiieHue cBeta. OnbIThI
Jlebenena.

Tema 14.UnTepdepeniiuss  MOHOXpOMATHYECKUX  BOJH.  HWHTepdepeHuuns
KBa3MMOHOXPOMAaTHYECKOT O CBETA. OyHKIMA BHUJIHOCTH. OcHoBHBIE
uHTepdepeHonHble  cxeMbl. [lomydyenune  HHTEpGEpPEHLHOHHBIX  KapTUH
nejaeHueM BoJIHOBoro ¢poHTa (metoa FOHra) m geneHueM aMmIuMTybl (METON
Openens). Nurepdepentius B TOHKUX IUICHKAX. Mmnoronyuesas
unteppeperuus. Apnenus audppaxuuu. I[lpunuun Toitrenca-®dpenens, ero
MHTErpalibHasl 3aluch U TpakToBKa. 30HbI DpeHens. dudpakiuus Ha npocTeHIInx



nperpagax. Jdudpakuus Ppaynrodepa. Judpakumonnas pemerka Kak mpuoOop.
[lonstue o rojorpaduueckoM MeETOJe TMOJy4YeHHS U  BOCCTAHOBIICHUS
U300paKEHUN.

Tema 15.CriekTpasibHbIil aHAIU3 B oNTUKE. CHEKTPOCKONUS C IPOCTPAHCTBEHHBIM
pasnokeHreM cnekTpoB. [Ipusmennble, qudpakiMOHHbIE U UHTEPHEPECHIIMOHHbBIE
CHEKTpalbHbIe MPUOOPHI U UX OCHOBHBIE XAPAKTEPUCTUKH: amnmnapaTHas QyHKIuS,
yrioBas W JIMHEWHas JUCHEpCHs, paspeuiaromas CrnocoOHOCTb, 00J1acTh
nucniepcun.  llomgpuzanms cera. @dopMa HW  CTENEHb  MOJISIPU3ALUAU
MOHOXPAaMOTHYECKUX BOJIH. [loslyyeHune M aHanu3 JMHEWHO-TIOJIAPU30BAHHOIO
cBeta. JlunerHoe aBynyuenpenomieHue. [IpoxoxaeHue cBera depes JIMHECWHBIE
¢dazoBble TIacTUHBI. VcKyccTBeHHas onTHYecKasi aHU30Tponus. DoToynpyrocts.
Hupkynsmus pa3oBast aHU30TPOMHSL. DIEKTPOONTUIECKUE U MAarHUTOONTHUYECKUE
apdextpl. OTpaxkeHHME U TMpPENIOMICHHE CBETa Ha TpaHHUIEe pas3iena JByX
IAIEeKTpUKOB. Dopmynel @penenda. [lonmHoe oTpakeHWe W €ro NpUMEHEHUE B
TEXHUKE. BOITHOBOABI M CBETOBOJABI. BpIOCTEPOBCKOE OTpa)kEHUE. DIIEMEHTHI
KPUCTAJLIOONITUKH.

Monyns 3. Ontuka

Tema 16./Tucniepcusi cBera.MuKpockonuueckass KapThHa paclpoCTpaHEHUs CBETa
B BellecTBe. JIMHENMHBIA ONTUYECKUM ocumuATop. Kiaccuueckass 3iae€KTpOHHAas
TEOpHUsl AUCIEPCUU. 3aBUCHUMOCTH MOKa3aTesleil MpeIOMIICHUS] U MOTJIOMICHUS OT
yacToThl. Da3oBasi U TPYIIOBas CKOPOCTH, MX cOooTHouieHue (dopmyna Pames).
HopmanbHas ©  aHOManbHash  JWCIEpCUS  TIOKa3aTesss  MPEIOMIICHUS.
JlucriepciOHHOE pacIUIbIBAHME BOJHOBBIX NakeToB. [lornomienue cera. 3akoH
Byrepa-Jlam6epTa-bapa. Ocobennoctu pacrnpocTpaHeHuUs CBETa B
Metaiax.PaccesHue cBera.MoJIeKyJIIpHOE paccessHUE CBEeTa. 3aBUCHUMOCTH
WHTEHCUBHOCTHU PACCESTHHOTO CBETa OT YacTOThI cBeTa (popmysia Pasiest) u yriosas
nuarpamma paccestHus. l[lonspuzanus pacCessHHOTO CBETa, €ro CHEKTPaIbHBIM
coctaB. CrioHTaHHOE paccestHue Manaensiutama-bpumitoeHa 1 KOMOMHAIIMOHHOE
paccesinue, Kpbulio TuHuu Panes. PaccesHue cBeTa B MEJIKOJIMCIIEPCHBIX U MYTHBIX
cpenax.

Tewma 17. TennoBoe uznydenue. M3mydarenbHas U morjiomaTeabHas ClIoCOOHOCTH
BEIIECTBA W MX COOTHOUIEHHE. Mojenb aOCOIIOTHO YEpHOro Tena. 3aKOoH
Credana-bonbuimana, ¢opmyna cmemenus Buna. ®opmyna Panes-/[xunca.
OrpaHn4eHHOCTh KJIACCHMYECKOW TEOpUU U3IMYyUYCHUs. DJIEMEHTHl KBaHTOBOTO
nonaxona. ®opmyna [Tnanka. ®otorddexr

Tema 18. MHoroypoBHeBbIE CHUCTEMBI. Pe3oHaHCHOE yCWIeHHME CBeTa IpHU
VHBEPCHOU 3aCEJIEHHOCTH DJHEPreTUYECKUX YpoBHEH. Jlazepbl — yCTPOMCTBO HU
npuHUIUN padoThl. Poip omTudyeckoro pe3oHaTopa. YCJIOBHE CTallMOHAPHOMU
reHepauuu (6ananc a3 u 6ananc ammutyn). [IpononsHbie M MONEPEYHbIE MOJBI.



CrekTpanbHbIil cocTaB M3aydyeHus JazepoB. CHHXpPOHM3ALUS MOJ, TEHEpalus
CBEPXKOPOTKHUX UMITYJIbCOB. DHEPTreTUUECKNE XaPAKTEPUCTUKH JIA3EPHBIX CHCTEM.

TemMbl npakTHYECKUX 3aHATHH
Monayns 1. Mexanuka

Tema 1.Bgedenue. Ilpenmer ¢usukn. CoderaHue OSKCIEPUMEHTAIBHBIX U
TEOPETUYECKHX METOAOB B TO3HAHWU OKPY)KAIOIIEeH MPUPOIBL. Polb MOJEIBHBIX
npencraBieHuii B ¢usuke. DU3MYECKHUE BEIUYUHBI, MX H3MEPEHHUE, OIICHKA
TOYHOCTH U JIOCTOBEPHOCTH TMOJYYEHHBIX pe3ynbTatoB. CHCTEMBI €IWHUIL
(bu3HYEeCKUX BEIUYHUH.

Tema 2./lunamuxa mamepuanrvhou mouxku, mena. IloHATHS MaccCel,, CHIIBI H
uMITyaeca B MexaHuke HproroHa. 3akonsl HprooTOHA. YpaBHEHHsI ABUMIKEHHS B
KJIACCUYECKON MEXaHMKE. PEIITUBUCTCKOE ypaBHEHHUE ABUXKEHHUS. PelsTUBUCTKUN
VMITYJIBC.

Paboma cunvi. Dnepeus. 3axonvl coxpanenus umnyavcea u snepeuu. Padora
cw1, Mo[HOCTh. KuHeTndeckas v moTeHuuanbHasi SHEPrus MaTepruaabHOU TOUKU U
CUCTEMBI MaTepHAIBbHBIX ToueK. HopmupoBka mnoreHuuanbHOW 3Hepruu. Cas3b
MEX]ly paboTo U sHEprueil. 3aMKHYThIE CUCTEMBbI. 3aKOHbI COXPAHEHUS UMITYJIbCA
Y DHEPTUH.

Tema 3.Onemenmuvl mexanuxu cniowHslx cped. Buasl nedopmanuii. Ympyrue
HanpspkeHust U nedopmarnuu. 3akon ['yka. Moayns FOura. Dueprust ynpyrux
nedopManuii TBEpAOro Tena.

Tema 4.DnekTpuueckoe I0J€ MpU HAJIMYUM NPOBOAHMKOB. Ilosme BOMM3M
IIOBEPXHOCTH MPOBOJHUKA. 3aBUCUMOCTb ITOBEPXHOCTHOM IUIOTHOCTU 3apsi0B OT
KPUBU3HBI MOBEpXHOCTU. lloTeHumanm npoBoaHMKAa. EMKOCTP yeAMHEHHOIO
npoBoaHUKA. KoHAEHCATOPBI U UX EMKOCTB.

Tema 5.0nekTpuyeckoe IMOJ€ MPU HAIUYUU JUAJIEKTPUKOB. MonekyspHas
KapTHUHA TOJIIpU3aUUM JUAJIEKTpUKOB. [lumnons, mnone punond. /[umnons B
anekTpuyeckoMm nodie. [lonsipuzoBanHOCTh. CBsI3aHHBIE 3aps/IbI.

DneKTpocTatudeckass  TeopemMa laycca mOpu  HaIMYUM  JTUDJIEKTPUKOB.
DJIEKTPUYECKOE CMEIICHHE M AMAIEKTpUYEcKas ImpoHunaeMoctb. [IpenomieHue
CUJIOBBIX JIMHUM Ha IPAHUILIEC pa3/iesia TUAJIEKTPUKOB.

Tema 6.II0CTOSHHBIA DJIEKTPUYECKUA TOK. DJIEKTPUYECKOE II0JE IPU HAIWYUU
NOCTOAHHOrO ToKa. Cuia M IUVIOTHOCTh TOKa. CTOPOHHME 3JIEKTPOABUKYILUE
cunbl.  EJIC  wucrounuka Toka. KoHTakTHas  pa3HOCTh  MOTEHLMAJIOB,
TepMOAJIEKTpoABMKYIIas cuia, DPdekt [leapThe u ToMcoHa.



Tema 7.CTanMOHapHOE MarHUTHOE IOJI€, METOABI PETUCTPALMM W H3MEPECHUS.
3aKkoH B3aUMOJICUCTBUA 3JIEMEHTOB ToKa (3akoH Jlamnaca—buo—CaBapa—Amriepa).
[ToneBast TpakTOBKA 3aKOHA B3aUMOJEHCTBHUS 3JIEMEHTOB TOKA.

3akon buo-CaBapa. Bektop marnutHOM MHAYKUMH. 3akoH Awmrepa. Teopema o
HUPKYJISIIAN BEKTOPAa MarHUTHOW MHIYKIMU B CTAallMOHAPHOM ciydae. Buxpesoii
XapakTep MAarHUTHOrO MoJjs.MarHuTHbBIE MOMEHT KOHTypa ¢ TOKoM. KoHTyp ¢
TOKOM B MarHuTHOM nojse. ITotok Bekropa B. PaGora KOHTypa C TOKOM B
MAarHUTHOM IIOJI€E.

MarsuTHoe moJe Ipun HAJIWYUHU MArHCTUKOB. Ilone QJICMCHTApPHOI'0 TOKa.
MarsuTHbBIA MOMEHT 9JICMCHTAPHOTI'O TOKA. HPGHGCCI/ISI Op6I/ITaJ'II>HOF0 MAargsuTHOI'O
MOMCHTA BO BHCIIHCM MAaroHuTHOM IIOJIC.

Tema 8.Marueruku. Jlua — v mapaMarHeTukd. MexXaHU3Mbl HaMarHUYMBaHUSI.
OObeMHBIE ¥  TOBEPXHOCTHBIE  MOJICKYJSAPHBIE TOKM KakK  MOJIEIbHbIE
MPECTABICHHUS JJIsl CIUTOIIHOM cpejibl. HanpskeHHOCTh MArHUTHOTO TOJISL.

®deppomarHeTusmM. 3aBUCUMOCTb (PEPPOMArHUTHBIX CBOMCTB OT TEMIIEPATYypBHI.
Jomensl. ['panunbl  Mexay AomMeHamu. MexaHW3Mbl —T€pEeMarHUYUBaHUS.
['mupomaruutaeie  3hPexthl. COOTHONIEHHME  MEXKAY  MEXaHMYECKUMHU U
MarHUTHBIMA MOMEHTaMHU aTOMOB U 3JIEKTpOHOB. D dext DHimreiHa-ae ["aasa.

DNeKTPOMAarHUTHAasE WHAYKIMSA. 3aKOH SJEKTPOMArHUTHOM MHAYKIUU
@dapanes. uddepenunanbHas ¢GopMyJIUpoOBKa 3aKOHA AJIEKTPOMArHUTHOM
uHaykuun @apaznes. SIBiaeHus camMo- M B3aMMHOM HHIYKIUHU. OKCTPaTOKH
3aMBIKAHUS U Pa3MbIKaHUSI.

Tema 9.CBoOOMHBIE W 3aTyXalolue SJIEKTPOMATHUTHBIE KojeOanws. BenuduHsl,
XapakTepu3yrle 3aTyxaHue koijiebanuit. J[oOpoTHOCTh KOHTYypa.llepeMeHHbIH
Tok. R ,L u C B menu mnepemeHHoro Toka. Mmmemanc. Metoj BEKTOpPHBIX
nuarpamMM. 3akoH Oma i Lend mnepeMeHHoro Toka.Paborta M MOIIHOCTH
MEPEMEHHOr0 TOKa. Pe30HaHChl B IeNsiX MEPEeMEHHOro Toka. TpaHcdopmarius
Toka. Toku Dyxo.

Monyns 2. MonexkynsipHas pusuka

Tema 10./aBnenus raza u ero BeiuuciaeHue. OCHOBHOE YpaBHEHUE KMHETHUYECKOU
Teopuu Tra3oB. EnuHunel usmepenus pasineHus. Ilpubopsl s u3mepeHus
nasieHus. llepBudHbIe 1 BTOPUYHBIE MOHOMETPBI.

Temneparypa Kak CTEIEHb «HArpeToCTH» Tela W Mepa CpelHEld KUHETUYECKOH
sHeprun Mousiekys. Eaununa usmepenus temmeparypsl. lllkama Ttemmepatyp.
[IpyHIMD MOCTPOEHMSI IIKAJIbl TEMIIEpaTyp. TepMOMETpUYECKOE TEI0 U
TEPMOMETPHUYECKAS]  BEJIMYMHA. 3aBUCUMOCTb TEMIEPaTypHOM IMIKaJIbl  OT
TEPMOMETPUYECKOIO Tejla U TEPMOMETPUYECKOW BenuuuHbl. (1kansl Llenbcuns,
Peomepa, ®dopenreiita). TepMoanHamuyeckas mkana TeMIeparyp.
MexnynaponHas  npakTuueckas —mkana —Ttemmneparyp. Hyne  KensBuna.
TepmomMeTpbl. AOCONIOTHAS TEPMOIMHAMUYECKAS IIKAJIa TEMITEpaTyp.



YpaBHEHUsI COCTOSIHMS UIEAIBHOIO rasa. YpaBHeHMs KitaneupoHa. YpaBHeHUs
MenpneneeBa-KnaneiipoHa uisi NpOU3BOJIBHOM MacChl HMAECATBHOIO Ta3a. 3aKOH
Hanerona. 3akoH ABoraapo. Hucino Jlommuara.

Tema 11.IlepBoe Hauano TEpPMOJIMHAMHUKH. 3ajadyd TepMmojuHamuku. Pabora.
Tenno. BHyTpeHHsAss »3Heprus. @DuU3MUECKOE COAEPKAHUE IIEPBOrO HAYaJIOo.
@DyHKIUS COCTOSHUS U TTOTHbIE TudPepeHiransbl.

[Tpoueccol. PaBHOBecHble W  HepaBHOBEeCHbIE Tpoiecchl. OOpaTumbie U
HeoOpaTuMble Tmporecchl. I[lpouecchl B wupeanbHbIX razax. WM3ob0apuyeckuii
npouecc. M3oxopuueckuit npouecc. M3orepmuueckuin mpouecc. IlomurponHsiii
MPOLIECC. YPaBHEHHE MOJUTPOIIBI.

TermnoeMkocTh. BHyTpeHHss sHEpTHs KaK (PYHKITUS COCTOSHUA. TemI0eMKOCTh
IIPU PA3IMYHBIX Opoleccax. PacxoxneHus Teopuu TEIMIIOEMKOCTH HIEATbHOTO
rasa c skcrepuMeHToM. KadecTBeHHOE 00BsSICHEHUE 3aBUCUMOCTH TEINIOEMKOCTH
MOJIEKYJISIPHOTO BOJIOPOJA OT TEMIEPATYPHI.

Bropoe  Hayanmo  tepMoauHamukd.  DOpPMYJIMPOBKA  BTOPOrO  HA4allo
tepmoaunamukn  Knaysuyca wu  KenbBuna (TomMcoHa). OKBHBaJE€HTHOCTH
dbopmymupoBok KenbBuHa u Kiaysuyca. OmnpeneneHue SHTPONUU HACATHHOTO
raza. Ousznueckuit cmbica >HTponmu. Popmyna bonpimana. Pacuer namepenun
SHTPONMH B MIPOLIECCAX UACAIBHOTO Ia3a.

[Muknuyeckue npoieccol. Pabora nukia. YciaoBusi coBepiiieHus padoThl npu
nukimaeckoM mporecce. [Hukn Kapuo. Koadduiment nmonesnoro aeicTaus.
XonomuneHast mamnHa. HepasenctBo Knaysnyca. @opMysimpoBKa BTOPOTO
Hayasjao TEPMOJMHAMUKH C MOMOIIBIO SHTpONHUHU. CTaTUCTUUECKUN XapaKTep
BTOPOT'0 HA4YaJI0 TEPMOJIMHAMUKH. VI3MEHEeHMs SHTPOTIMHU B HEOOPATUMBIX
npoueccax. Tperbe Hadaso TepmoanHaMuku. Teopema HepHcra.

Tema 12. Crpykrypa skuakocteid. Ilapnas ¢yHkius pacmpeneneHus MOJEKYI
JKUJIKOCTU. BBbIUKCIIEHNE TNOTEHUHWAIbHOW JHEPruu. 3aBUCUMOCTh CBOWCTB
KUJIKOCTH OT CTPYKTYpbl MOJIEKyJ. JKuakne Kpucramibl. BuIbl KHUIKUX
kpuctaimoB. Cmextuku. Hematuku. Xonecrepuku. CBOMCTBA U IPUMEHEHUE.
Teepable Tena. Kpucramnumyeckue u amopdubie TBepable Tena. CuMmerpus
TBEPJIBIX TEJI. DIIEMEHTHI CAMMETPUHU. TOUYEUHBIE TPYNIIBI CAMMETPHUHU.
Kpucrainmnueckas pemierka. JeMEHTbl CUMMETpUM pemeTku. Kpucrammueckue
KJaccel U pemeTku bpaea. JledekTsl KpUCTANIMYECKOW pPEmIeTKH (TOYEYHBIE U
JIMHEWHbIC) U UX BIUSHHE HA MEXaHUYECKUE CBOMCTBA TBEPABIX TEI.
Kpucrammmzamus w  nnaBiaeHue. Kpuctammmsamnus u cybnmumanus. Das3oBbie
auarpamMmbl.  AHoMmanibHble BemiecTBa. [lomumopdusm. @a3oBble Mepexoibl
IIEpBOIO U BTOpOro poxaa. @a3oBbie AuarpaMmsel CIUIaBOB U TBEPIBIX PACTBOPOB.

Tema 13.OcHOBHBIE MPOOJIEMBbI U HATIPABJICHHS] B COBPEMEHHOW ONTHKE.

Kitaccuueckast asieKTpoMarauTHast Teopus cBeta. OrpaHMYEeHHOCTh KJIACCUYECKOU
Teopuu. KopnyckyasspHO-BOJHOBOM ayanu3M. Y paBHeHHs] MakcBeria. BoiHoBoe
ypaBHeHHE. beryimue 351eKTpoMarHuTHele BOJIHbBL. CKOPOCTh CBETA B OJHOPOAHBIX



M30TPOMHBIX IUAIEKTPUKAX. [IIOTHOCTH S3HEPTUU U UMITYJIBCA SJIEKTPOMATHUTHBIX
BOJIH. BekTop YMmoBa-Iloiitunra. TaTeHCUBHOCTH cBeTa. JlaBiienue ceeta. OnbIThI
JleOeneBa.

Tema 14.Uurepdepenuuss  MoHOXpomaTHueckux  BoJIH.  WHTepdepenuus
KBa3MMOHOXPOMAaTHUYECKOT O CBETA. OyHKIMA BUJTHOCTH. OcHoBHbIE
uHTeppEepeHIIMOHHbIe  cXeMbl. [lomydyenne  UHTEphEPEHIMOHHBIX  KapTHUH
JeieHreM BOJIHOBOTO (poHTa (Meroa IOHra) um jgeneHueM ammuidtyAbl (METO.
Openens). WNurepdepenius B TOHKHUX IJIEHKAX. MHoroiy4yeBas
unteppepernus. AApnenus audpakuuu. [lpunnun T[roirenca-®Openens, ero
WHTErpajbHas 3aMuch U TpakToBKa. 30HbI Openend. Audpakuus Ha MpOCTEHIIIX
nperpagax. Judpaxmus Ppayurodepa. Judpakimuonnas perieTka Kak mpuoop.
[lonssitTue o rojorpaduueckoM METOJE TOJNyYeHHUS U  BOCCTAHOBIICHUS
U300paKeHUI.

Tema 15.CriekTpasibHbI aHaIU3 B oNTUKE. CIEKTPOCKONUS C IPOCTPAHCTBEHHBIM
pazyioxxeHuem crekTpoB. [IpusmenHbie, TuPpakiMOHHbIE U UHTEP(DEPEHIIMOHHBIC
CIIEKTpaJIbHbIC MPUOOPHI U UX OCHOBHBIC XapaKTEPUCTUKU: anmaparHas QyHKIUs,
yrioBas W JIMHEWHas JUCIEpCHs, paspeuiaromas CrnocoOHOCTh, 00J1acTh
nucniepcun.  llonmgpuzanmss cera. @dopMa U CTENEHb  MOJISPU3ALUAU
MOHOXpPAaMOTHYECKUX BOJIH. [lolyyeHne M aHaiU3 JMHEWUHO-TIOJSPU30BAHHOIO
cBeta. JlunenHoe aBymyuenpenomieHue. [IpoxoxkaeHue cBera depes JIMHEWHBIE
dazoBbie macTuHbl. MckyccTBeHHas onTU4eckas aHu30Tpomnus. GoToynpyrocTs.
Hupkymsiiust pazoBas aHU3OTPOIHUSA. DIEKTPOONTUUECKUE U MATHUTOONTHYECKUE
abdexTel. OTpakeHHe U TpeJIoMIIEHHE CBeTa Ha TpaHUIE pas3fena ABYX
IAIEeKTpUKOB. Dopmynbel @penenda. [lonHoe oTpakeHWe W €ro NpUMEHEHUE B
TeXHUKE. BOTHOBOIBI M CBETOBOIBI. bprocTEpOBCKOE OTpakeHUE. DIEMEHTHI
KPHUCTAUIOONTUKH.

Moayns 3. Ontuka

Tema 16./Tucniepcust cBeta.MUKpOCKONIMUYECKass KApTUHA PACIPOCTPAHEHUSI CBETA
B BemlecTBe. JIuHelHbIM onTthueckui ocumiuisTop. Kinaccuueckas anekTpoHHas
TEOPHUsSl AUCIEPCUU. 3aBUCHUMOCTH MOKA3aTeNel MPEJIOMIICHUS] U TMOTJIOMIEHHS OT
gacToThl. Da3oBasi U TPYIIOBas CKOPOCTH, MX cooTHouieHue (popmyna Pames).
HopmanbHas u  aHOManbHasg  JHUCHEPCHUS  MOKA3aTensi  MPETOMIICHUS.
JlucriepcMOHHOE pacIUIbIBAHHE BOJHOBBIX NakeToB. [lornomieHue cera. 3akoH
byrepa-Jlam6epra-bapa. Ocobennoctu pacupocTpaHeHus cBeTa B
Metaiuiax.Paccessnue  cBera.MoJIeKyIsIpHOE  paccessHHE CBE€Ta. 3aBUCUMOCTH
MHTEHCUBHOCTHU PACCESIHHOTO CBETa OT YacTOThI cBeTa (popmyna Pasest) u yriosas
nuarpamma paccestHus. [lonspuzanus paccessHHOTO CBETa, €ro CIEKTPaIbHBIM
coctaB. CrioHTaHHOE paccestHue Manaensiutama-bpumitoeHa 1 KOMOMHAIIMOHHOE
paccesiHue, KpbLio JuHuM Panest. PaccesiHue cBeTa B MEIKOAUCIIEPCHBIX U MYTHBIX
cpenax.



Tema 17. TennoBoe uznydenue. M3mydarenpHas U morjiomiaTeabHas CliocOOHOCTH
BEIlECTBA M UX COOTHOUIeHHWEe. Mojenb aOCOMIOTHO YEpHOro Tena. 3aKkoH
Credana-bonbumana, ¢opmyna cmemenus Buna. ®opmyna Panes-/[xunca.
OrpaHu4eHHOCTh KJIACCUYECKON TEOpUU U3IMYyYEHHs. ODJIEMEHTbl KBaHTOBOIO
noaxonaa. ®opmyina Ilnanka. ®otorddexr

Tema 18. MHOroypoBHEBBIE CHCTEMBI. Pe30HaHCHOE yCHJIEHHE CBETa TIpHU
WHBEPCHON 3aCEICHHOCTH DSHEPreTHYeCKHX ypoBHEW. Jlazeppl — yCTpOWCTBO U
NpUHIUN paboThl. Poib onTudeckoro pe3oHaTtopa. YCIOBHE CTAIMOHAPHOU
reHepanuu (6ananc ¢a3 u 6ananc amrautyn). [IpomonsHbIe U TONEPEUHBIE MOJIBI.
CriekTpanbHbI CcOCTaB H3MyudeHUs JazepoB. CHHXpPOHM3AIUS MOJ, TEHEpaIus
CBEPXKOPOTKHUX UMITYJIbCOB. DHEPTrETUUECKUE XaPAKTEPUCTUKH JIA3EPHBIX CHCTEM.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

AKTHBHBIE ¥ WHTEPAKTUBHBIE (DOPMBI, JIEKIIMH, MPAKTHYCCKUE 3aHSTHS,
KOHTPOJIbHBIE Pa0OThI, KOJUIOKBUYMBI, 3a4€Thl M HK3aMEHbI, KOMIIBIOTEpHL. B

TEUEHHUE CEeMEeCTpa CTYJICHThl PEeIIal0T 3aJaud, yKa3aHHBbIE MperojaBareiieM, K
KOKJIOMY CEMUHApy. B KaXXI0M ceMecTpe MPOBOJSATCS KOHTPOJbHBIE paOOThI (Ha
cemuHapax). Jlomyck K SK3aMEHy OCYILECTBIISETCS MOCIE pPEelIeHUs BCeX 3aaad
KOHTPOJIbHBIX Pa00T, BHIMOJHEHHUS JOMAIIHUX U CAMOCTOSATEIbHBIX PadoT.

[Ipy mpoBeOEHUHM 3aHATHII HUCIHOJB3YIOTCS KOMIIBIOTEPHBIE  KIIACCHI,
OCHAILICHHBIE COBPEMEHHOM KOMIIBIOTEPHOM TeXHUKOW. [lpu wm3noxeHun
TEOPETUYECKOr0 MaTephaia HCHOJb3yeTCsl JIEKIMOHHBIM 3all, OCHAIECHHbIN
MYJIbTUMEINA MTPOCKIIMOHHBIM 000PYI0BAHUEM U UHTEPAKTUBHOM JIOCKOM.

[To Bcemy NEKIMOHHOMY MaTe€pHally IOJArOTOBIEH KOHCIEKT JEKIUH B
AIIEKTPOHHON (popMe M Ha OYMa)KHOM HOCHUTEJIE, OOJIbINAs 9acTh TEOPETUIECKOTO
Marepuania M3jaraercsi ¢ MPUMEHEHHEM CIaiJoB (Mpe3eHTaluil) B mporpamme
PowerPoint, a Takxe ¢ HCIIOJIb30BaHUEM MHTEPAKTHUBHBIX JOCOK.

AKTUBHBIC THHOBAIIMOHHBIE METOIbI O0YyUCHUSI:

- HCUMUTALIMOHHBIE METO/IbI O0YUCHUS;

- HEUTPOBbIE UMUTAITUOHHBIE METO/IbL;

- UTPOBBIE UMUTALIMOHHBIE UTPBI;

- HEUMUTAIIMOHHBIE METOJIbI: IPOOJIEMHAs JISKIUS, JICKIUS — BU3yaIU3alus,
JIEKLUHU € 3aITAHUPOBAaHHBIMH OLIMOKAMU, JIEKIIUHU - TIPEeCcC KOHPEPEHIIMS, TSKIIHS
— Oeceqia, JIGKIUS — IUCKYCCHUS,

- JISKITUHU ¢ Pa300pOM KOHKPETHOM CUTYaIIMH, H3JI0KECHHOW YCTHO WJIU B
BU/JIE KpaTKOro auaduiibMa, BUIC03aIUCH.

- JIEKIUs1 KOHCYJIbTALMS, TPU KOTOpou 10 S0% BpeMEHU OTBOJIUTCS st
OTBETOB Ha BOIMPOCHI CTYJICHTOB, B TOM YHCJIE C PUBJICUCHUEM
KBATH(UITUPOBAHHBIX CTICTIHAIMCTOB B 00JIACTH N3Y4aeMOU MPOOIIEMEI.

AKTUBHbIC HHHOBAIlMOHHBIE METOIbI O0yUCHUSI:

- HCUMUTALIMOHHBIE METO/IbI O0YUCHUS;

- HEUTPOBbIE UMUTAITMOHHBIE METO/IbL;

- UTPOBBIE UMUTAIIMOHHBIC UTPHI;



- HCUMUTALIMOHHBIE METO/JIbI: TPOOJIEMHAs JICKIIUSI, JICKIIUS — BU3yaIu3alus,
JICKIIUHU C 3aIUTAaHUPOBAHHBIMH OITMOKAMU, JICKITUH - IPeCcC KOH(PEPEHIINS, JTEKIIUS
— Oecefia, JIGKIUS — TUCKYCCHS;

- JIEKITUU ¢ pPa300pPOM KOHKPETHOU CUTYaIIUH, U3JI0KEHHOW YCTHO WJTU B
BU/JIE KPATKOTo JuaduibMa, BUICO3aIUCH.

- JIEKIUs1 KOHCYJIbTALMSA, IPU KOTOpou 10 5S0% BpeMEHU OTBOAUTCA IS
OTBETOB Ha BOIIPOCHI CTYJICHTOB, B TOM YHCJIE C ITPUBJICYCHUEM
KBaTM(UIIMPOBAHHBIX CIIEIIUATMCTOB B 00JIACTH U3y4aeMOM MPOOJIEMBI.

Heurposbie UMUTAILIMOHHBIE METOBI:

- KeiC METO/I;

- KOHTEKCTHOE 00y4YCHHE;

- TPEHUHT;

- KOHKYpC TPOQeCCHOHAIBLHOI0 MacTEPCTRA.

UrpoBbie IMUTAIITMOHHBIE METOBI:

- ICJIOBBIE U POJIEBBIE UTPHI;

- IPOEKTHYIO METOJIUKY;

- KpyIUIBIX CTOJI,

- TEXHOJIOT U AEJI0BOT0 CEMUHAPA;

- KOMIIBIOTEPHBIE CUMYJISILIAM.

B xozne npenogaBaHusi TUCUUIUIMHBI UCIIOJIB3YIOTCS CIICYIOLINE
00pa3oBaTeIbHbIE TEXHOJIOTHU:
® pa300p KOHKPETHBIX (PU3UUYECKHUX SIBICHUH, JISKAIMUX B OCHOBE (yHKIIMOHH-

POBaHUS AJIEKTPOHHBIX YCTPOUCTB;
® 3HAKOMCTBO C YCTPOWCTBOM M MNPUHIUNAMU JCUCTBUS SJIIEMEHTOB MHUKPO-
DIIEKTPOHUKH.

6. YueOHO-MeTOAMYECKOE o0eceyeHHe CAMOCTOATEIbHOI padoThI CTYICHTOB.

Tema mis Bun u conepxanue caMmoCTOSITEIbHOU dopma
CaMOCTOATCIIBHOT'O pa6OTI>I KOHTPOJIA
V3YYCHUS
Beenenue. IIpenmer | [Ipenmer ¢buzuky. Coueranne | VY cTHBIR OIpoc
(1)I/I3I/IKI/I. CoueTanue OKCIICPUMCHTAJIBHBIX U Te(zpeTH‘-IeCKHX METOI0B B TGCTI/IpOBaHI/IG
IKCIIEPUMEHTAIBHBIX U | IO3HAHWM  OKpyXaromed  npupoasl.  Poub
TEOPETHYECKHX METOJIOB B | MOJEIBHBIX HpeCcTaBIeHUI B buznke.
MO3HAaHWH  OKpy’Karomel | dusnueckne BeNUUYMHBI, UX H3MEPEHHE, OIECHKA
IIPpUPOABLI. TOYHOCTHU n JOCTOBCPHOCTHU TMMOJTY4YCHHBIX
pe3ynbratoB. CHcTeMBl eauHMI  (DH3MYECKHX
BEJIIMYHH.
JnHamuka ABUKCHUA. | [unamuxa mamepuanvioi mouku, menallouatns | Y CTHBIN OIPOC
JnHamuka MCCEI, , CHJIBI W MMITYJIbca B Mexanuke Hpiotona. | eCTHpPOBAHNE
IOCTYNaTEeIbHOTO 3akoHbl HploTOHA. VYpaBHeHHs [BWXKEHHS B
JBYOKEHUS. DHEPTUst KJIACCHYECKOMN MexaHuKe. PensTuBucTcKoe
YpaBHCHUEC OABUKCHUS. PengaruBucTtkuii HUMITYJIBC.
Paboma cubl. Onepaus. 3axonwi
coxpamenusi umnynvca u dnepeuu. Pabora cwui,
MOIITHOCTbB. Kunernueckas n INOTCHIMAJIbHasA




JHEpPIusi MaTepuaJbHOM TOYKH M CHCTEMBI
MaTepHaIbHBIX TOYEK. Hopmuposka
NOTeHIUANIBHON SHepruu. CBA3b Mexay paboToil u
SHEprueu. 3aMKHYTbIE  CHCTEMBI. 3aKoHBI
COXPaHEHUS] UMITYJIbCa ¥ SHEPIUH.

JvHamuka BpalaTeabHOTro
JIBIKCHUS. JlnHamuka
CILTOIIHBIX CpE.

Onemenmuvl  MexaHuxkuy CnaowiHvix cped. Bumsl
nedopMaruii. Yopyrue HaNpPsDKEHUS u
mebopmarmu.  3akoH ['yka. Mogyms  HOmnra.
OHeprus ynpyrux aedopmManmii TBEpAOTO Tela.

Y CTHBIN Onpoc
TectupoBanue

QHCKTpI/I‘-ICCKOC noje mnpu
HaJIM4UU MMPOBOJHUKOB

OneKxTpuyeckoe Moje NpHU HATUYMUU TPOBOJHHUKOB.
[lome  BONM3M  TIOBEPXHOCTH  TMPOBOIHHKA.
3aBHCHMOCTh TTOBEPXHOCTHOW IIJIOTHOCTH 3apsiIoB
oT KPUBU3HBI MTOBEPXHOCTH. [ToTenunan
MIPOBOJHNKA. EMKOCTh yenMHEHHOrO MPOBOAHHMKA.
KoHieHCaTOphI ¥ HX €EMKOCTb.

Y CTHBIN onpoc
TectupoBanue

DIEKTPUIECKOE TI0JIe TIPH
HAJIMYUH TUIICTPUKOB

DneKTpuueckoe nose npu HaJIMYuU
IMINIEKTPUKOB.  MonekynsipHas ~ KapTHHA
NOJISIPU3ALUN  TUAJIEKTPUKOB. Jlurons, mose
aunons. JIMmoiap B AJIEKTPUYECKOM  TIOJIE.
[TongpuzoBanHOCTh. CBsSI3aHHBIE 3apAbI.
OnekTpocratuueckass — Teopema laycca  mpu
HaJIH49nun JUBJICKTPUKOB. 3J'IeKTpI/I‘ICCKOC
CMCHICHHUE W JUIJICKTPUUYCCKasA IMMPOHHUIACMOCTD.
HpCJ'IOMJ'IeHI/Ie CHUJIOBBIX JIMHUM Ha TpaHull€ pa3cia
AUSJICKTPUKOB.

YceTHBIN 0npoc
TectupoBanune

ITocTostHHBIN
3NIEKTPUUECKUHN TOK

IToCTOSIHHBIN DJIEKTPUUYSCKHHA TOK. DJIEKTPHIECKOE
IMoJi€ NpH HAJIWYUHU TIOCTOSAHHOI'O TOKaA. Cuma u
IUIOTHOCTh TOKAa. CTOPOHHHUE 3JIEKTPOABIKYIINE
cuiel. EJIC ncrounnka Toka. KoHTakTHAS pa3HOCTH
MOTEHIIHAIOB,  TEPMOAIEKTPOJABMKYIIAs  CHIIA,
Oddexr [lenprhe u ToMcoHa.

YceTHBIN 0npoc
TectupoBanue

CrauvoHapHO€ MarHUTHOE
oJie, METOJIBI
perucTpauuu U U3MEepEHHUs.

CTaHI/IOHapHOC MAardHuTHOC T1I0JIE, MECTOAbI

perucrpanuu u U3MEpEHMUS. 3aKoH
B3aUMOJICHICTBHS  3JIEMEHTOB TOKa (3aKOH
Jlanunaca—buo—Casapa—Amnepa). ITonesas

TPaKTOBKA 3aKOHA B3aMMOJICUCTBUS 3JIEMEHTOB
TOKA.

3akon buo-CaBapa. Bektop MarHuTHOH
uHaykuud. 3akoH Awmmnepa. Teopema o
HUPKYJISIUUU BEKTOPA MAarHUTHOM MHIYKLIHUU B
CTallMOHApHOM cily4yae. BuxpeBoil Xapakrep
MarHuTHOrO  Mmojis. MAarHuTHeII ~ MOMEHT
KOHTypa ¢ TOokoM. KOHTYp ¢ TOKOM B

MArHuTHOM moje. I1oTok Bekropa B . Pabora
KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.
MarnutHoe noJie npu HaJlMuuKu MarHeTukos. [lomne
SJEMEHTAapHOTO  TOKa.  MarHuUTHBIA ~ MOMEHT
aneMeHTapHOro Toka. llpereccus opOHTaIBLHOTO
MarduTHOTO MOMEHTa BO BHEIIHEM MAarHUTHOM
ToJIe.

Y CTHBIN 0npocC
TectupoBaHue

MaruneTtuku.
DIeKTpOMarHuTHAS
WUHIYKIHUS

Marueruku. /lua — u napamarHeTuku. MexaHu3Mbl
HaMarHnauBaHus. OOBEMHBIE M TIOBEPXHOCTHEIC
MOJICKYJISIPHBIC TOKH KakK MOJEIbHEIE
MIpeACTaBICHUS IS CILIOIITHOM Cpenpbl.
HanpsikeHHOCTh MATHUTHOTO HOJISL.

YCTHBIN onpoc
TectupoBanue




deppomaraeTn3M. 3aBUCUMOCTH (heppOMarHUTHBIX
CBOICTB OT Temmeparypbl. JlomeHbl. I'paHuibl
MEXIy JOMEHaMH. MexaHu3MbI
nepeMaranuuBanus. [mpomarHutHbIE 3 (EKTHL.
CooTHomieHHEe  MEXIy  MEXaHWYeCKUMH U
MarHUTHBIMH MOMEHTAMH aTOMOB M 3JIEKTPOHOB.
O dext Dumreiina-ge ['aaza.

ONEeKTpOMarHuTHAs  WHAYKIUSA.  3aKOH
3JIEKTPOMATrHUTHOU WHIYKLIUHA ®dapages.
Huddepenumanbuas  popMynupoBka  3aKoHa
9JIEKTPOMarHuTHOW uHAyKimuu Dapanes. SBieHus
caMO- ¥ B3aMMHON HMHIYKIHH. OKCTPaTOKU
3aMBIKaHUS] ¥ PA3MbIKAHHSL.

Konebanuss ©  BOJHBIL
IlepemeHnHBIH TOK.

CBoOOIHBIE ¥ 3aTyXawllue 3IeKTPOMArHUTHBIC
KOJIeOaHMs. Benuunnsl, XapaKTepHU3yoIIne
3aryxaHue Kosiebanuidl. JI0OpPOTHOCTH KOHTYypa.
[epemennsiii Tok. R ,L u C B menu nepeMeHHOTo
Toka. MmmenmaHc. MeTon BEKTOPHBIX IUArpamm.
3akon Oma s menu epeMeHHoro Toka. Padora u
MOIIHOCTh MEPEMEHHOTO TOKa. Pe30HaHCHI B 1emsIxX
nepeMeHHoro Toka. TpaHchopmarus Toka. Toku
dDyKo.

Y CTHBIN OnIpoC
TectupoBanue

JaBienus u Temmneparypa.

JaBnenuss raza u ero BeuuciIeHHEe. OCHOBHOE
ypaBHEHHE KUHETHUUECKOW TEOpUHU ra3oB. EauHUIIBI
u3Mepenus pAasieHus. [Ipubopbl s m3MepeHus
JaBJICHUA. HepBI/IT-IHbIe 1 BTOPUYHBIC MOHOMETPBI.

Temmeparypa Kak CTENEHb «HArpeTOCTH» Tela U
Mepa CpeqHed KHHETHYEeCKOH JSHEPTHH MOJICKYIL.
Enununa  u3mepenus  temmeparyphl.  Ilkana
temneparyp. IIpuHUMII — MOCTPOEHUA  IIKAJIbI
TeMIepaTyp. TepMomeTpudeckoe  Teno u
TePMOMETpUYECKass  BEINYHHA. 3aBUCHMOCTD
TEMIIEPAaTYpHOM IIKAJIBl OT TEPMOMETPHUUYECKOTO
TeJa U TEPMOMETPUYECKON BETUYMHBI. (IIKAJIBI

Henbcus, Peomepa, ®dopenreiiTa).
TepMmoauHamMuuecKast HIKaja TEeMIIEpaTyp.
MextyHapoiHas MpaKTHYeCcKas HIKana
temnepatyp. Hynes KenbBuna. TepmoMeTpsil.
AbcoutoTHast TEPMOJIUHAMUYECKAs hIKaja
TeMIeparyp.

VYpaBHEHHS  COCTOSHUSA UeanpbHOrO  rasa.
VYpasHenusa Knanelipona. YpaBHenuss Menjeneena-
Kianeiipona JUIsL IIPOU3BOJIBHOM Macchl

uaeanpHOro raza. 3akoH JlanmpToHa.  3akoH
Asorazapo. Yucno Jlommuara.

Y cTHBIN onpoc
TectupoBanue

TepMoauHaMuka

IlepBoe  Hayano  TepMOAMHAMHMKHM.  3agadu
TepMonuHaMuku. Paborta. Temno. BHyTpenHsis
sHeprus. @Dusnueckoe coAepkaHHE IEPBOTO
Havajgo. @DyHKIMA  COCTOSHUS W MOJHBIC
nmuddepentuaibl.

IIpoueccsl. PaBHOBecHBlE U HEpaBHOBECHBIE
npoueccsl. OOpaTumble 1 HEOOpPaTUMBbIE POLECCHI.
IIpomeccsl B WacaNbHBIX TazaX. KM3obapwdeckuit
Mpo1IeCC. N3oxopuueckuit Mpo1ECC.
M3otepmuyeckuit npotecc. [Honurponusit
mponecc. YpaBHEHHUE MTOJUTPOIIBL.

TemnoemkocTh. BHYTpeHHSIs oHEprHs Kak GYHKIUS

YcTHBIN 0npoc
TectupoBanue




COCTOSIHHA. TermToeMKOCTh TPH pa3ITMIHbIX
nporeccax. PacxoxaeHus TeOpun TEIT0OEeMKOCTH
UJeaNbHOTO ra3a ¢ 3KcrepuMeHToM. KauecTBeHHOE
00BsICHEHHE 3aBUCUMOCTH TETNIOEMKOCTH
MOJIEKYJIIPHOTO BOJIOPO/A OT TEMIEPATYPHI.
Btopoe Hayano TepMoamHamuku. DopMyIHpOBKU
BTOpOTO Hadano TepMoanHamuku Kiaysmyca u

KenpBuna (Tomcona). OKBUBaJICHTHOCTD
(hopMyJIMPOBOK KensBuna wu  Kiaysuyca.
OnpenernieHue  SHTPONUM  WACATBHOIO  Tasa.
Ousuyeckut  cmbicn  sHTponuu.  Dopmyna

bonpimana. Pacuer wu3MepeHud 3HTponud B
MpoIECCax UICANBHOTO rasa.

Hukmuaeckue mporeccel. Paborta mukima. Y cioBust
COBEpIICHUS PadOTHI MPH MUKINIECKOM TpoIlecce.
Hukn Kapro. Koad¢uiueHT mosie3Horo aeicTBus.
XononunbHas mamrHa. HepasenctBo Knaysuyca.
DopMyIHPOBKA BTOPOr0 HAYaAI0 TEPMOJUHAMUKH C
MOMOIIIBIO SHTponHH. CTaTUCTUYECKUH XapaKTep
BTOpPOT0 Ha4ajo TEPMOAMHAMUKU. I3MeHeHNs
SHTPOIHHY B HEOOPATUMBIX Iporieccax. TpeTbe
Hayajo TepMoauHaMuku. Teopema HepHera.

Kuakocte. TBepaple Tena.

Crpykrypa xwunkocteit. [lapras ¢yHKIusS
pacrpeneneHus MOJIEKYJT JKHUJIKOCTH.
Brruncnenue MOTEHLHAIIBHOMN SHEPTUM.
3aBUCUMOCTE CBOMCTB JKUIKOCTHU oT
CTPYKTYpbl Mouiekys. JKuIKHe KpUCTaJUIbL.
Buaelt  xuakux — kpuctawioB.  CMEKTHKH.
Hemaruknu.  Xonecrepuku. CpolicTBa H
MIPUMEHEHUE.

Teepabie Tenma. Kpucrammuyeckue u aMopgHbIC
TBepable Tena. CuUMMeTpus — TBEpPABIX  Tel.
OJeMeHTBl  CUMMETpUHU.  TodYedHble  TPYIIIBI
CHUMMETPHH.

Kpucrannuueckas pemierka. DIeMeHTbl CHMMETPUH
pemerku. KpucTammnyeckue KIacChl W PEIISTKH
bpams. [ledekThl KPUCTAIUIMYSCKOW  PEIICTKU
(ToueuHble W JMHEHHBIE) W WX BIUSHHE Ha
MEXaHHYECKHE CBOMCTBA TBEPIBIX TEIl.
Kpucrammmzauus u miasnenue. Kpucramnuzamus u
cyOnumanus. da3oBbie AMarpaMMbl. AHOMAaJIbHBIC
BemectBa. [lomumopdusm. Da3oBbie  MEPEXObI
nepBoro u BTOporo poja. Pa3oBble AHarpamMMel
CIINIABOB M TBEPABLIX PACTBOPOB.

Y CTHBIN Onpoc
TectupoBanue

OcHOBHBIE  TTPOOIEMBI
HaIpaBJICHHS
COBPEMEHHOM OITHUKE.

nu
B

OcHOBHBIE  TPOOJAEMBI W HANpaBICHHUS B
COBPEMEHHOH OIITHKE. Knaccuueckas
3JIEKTPOMAarHuTHas Teopust ceera. OrpaHUYEHHOCTh
KJIacCu4eckoil Teopun. KopnyckyinsipHO-BOJIHOBOI
Oyanu3M. YpaBHeHHs MakcBemna. BomnHoBoe
ypaBHeHue. beryme 3JeKTpOMarHUTHbBIE BOJIHBL.
CkopocTs cBeTa B OIHOPOIHBIX H3OTPOIHBIX
IudJeKTpuKkax. [IMOTHOCTE 3HEPTHHM M UMIyJbca
JJIEKTPOMAarHUTHBIX ~ BOJH.  Bekrop  YmMmosa-
Iloittuara. UHTEeHCHBHOCTH CBeTa. JlaBlIeHHE CBETA.
OneiTel JleOenena.

YCTHBIN onpoc
TectupoBanue

UnTepdepenuns

UntepdepeHunss ~ MOHOXpOMATHYECKHX  BOJIH.

Y CTHBIN OnpoC




MOHOXPOMAaTHYECKUX
BOJIH. SIBieHne audpakiuu

WnTepdepenmms KBa3MMOHOXPOMAaTHIECKOTO

CBeTa. OyHKUIUA BHUIHOCTH. OcHOBHbIE
uHTep(epeHINOHHbIE CXEMBI. [Tomyuenue
UHTEp(EPEHINOHHBIX KapTHH JeTICHHEM

BotHOBOTO (poHTa (Meroxm HOHra) m meneHmeM
ammutyasl (Meton @penens). Muarepdepenuus B
TOHKHX IUIEHKaX. MHoroiy4eBass HHTep(hepeHIHs.
SBnenus  gudpaknuu. Ilpuwanun  [rolireHca-
O®peHens, ero MHTErpalbHas 3allUCh M TPAKTOBKA.
3oupl Openens. [dudpakuuss Ha npocTeHInX
mperpaaax. Jndpaxmms ®payHnrodepa.
Hudpaxkunonnas pemerka kak npudop. [lorstue o
rojorpaguyeckomMm MeToJ1e MIOJTyYEHUS u
BOCCTaHOBJICHUsI H300paKeHUH.

TectupoBanune

CrekTpalbHBI aHAN3 B
OIITHKE. Ionsipusanus
CBeTa.

CrekTpanbHbBIH aHamu3 B onTHKE. CIEKTPOCKOTIHS
C TMPOCTPAHCTBCHHBIM PA3JIOKCHHUEM CIICKTPOB.
IIpusmennsie, TU(PPaKIIMOHHBIC u
WHTep(EPEHIIMOHHbBIE CIIEKTPAIbHBIE TPUOOPHl U
ux OCHOBHBIC XapaKTCPpUCTHUKU: armapaTHas
(byHKIUSA, yrioBas W JIMHEHHAS JAHCIIEPCHUS,
paspemiaronias CriocoOOHOCTb, 00aCTh TUCTIEPCHH.
Tlonspuzanua  cBera. ®opmMa U CTENEHb
MoJiApru3anu MOHOXPaMOTHYCCKUX BOJIH.
[lomydyenne u aHanM3 JUHEHHO-TIOJISPHU30BAHHOTO
CBeTa. JluneitHoe JIBYJTy4YenpesioMIICHHE.
[IpoxoxneHne cBera depe3 JIUHEHHbIE (Da3oBbIe
IJ1aCTHUHBI. I/ICKyCCTBCHHaH OIITHYCCKas
aam3otpormsa.  Doroympyrocts.  Llupkynsnus
(dazoBass aHM3OTpOMHUSA. DIEKTPOONTHYCCKHE |
marautoonTuyeckue d¢pdekter. OTpakeHne wu
MpeloMJICHHE CBeTa Ha TpaHHWIE pa3iena JBYX
nudnekTpukoB.  Popmynsl  Opedens.  [lonHoe
OTpaXX€HHUE U €ro IMPUMCHCHUEC B TCEXHUKCE.
BonHoBonel u  cBeTOBOABL.  bprocTepoBckoe
OTpakeHHe. DIIEMEHTHI KPUCTAIIIOONTHKH.

YcTHBIN 0npoc
TectupoBanune

Hucnepcus cBera.

Hucnepcust cBera. MuUKpocKonu4eckas KapTHHA
pacnpocTpaHeHusl cBeTa B BewlecTBe. JIMHEWHbIH
OTITUYECKHHA OCIHJLIATOP. Krnaccuueckas
JJIEKTPOHHAS TEOpHUA JAWUCIEPCHU. 3aBUCHMOCTH
mokazaTesiell TMpeJIOMJIEHHS M TOTJIOIMIEHHS OT
yacToThl. DazoBasi W TrpymmoBas CKOPOCTH, HX
cootHomenne (popmyna Pamest). Hopmanpaas u
aHOMaJbHAs IUCIIEPCHs MOKa3aTelNs MPeIOMIICHIS.
JucnepcoHHOe paciyibiBaHHE BOJHOBBIX MAaKETOB.
[ornomenue cera. 3akon byrepa-JlamOepra-bapa.
OcoOeHHOCTH pacIpOCTpaHEHHUs CBETa B METaJlIax.
Paccesnue ceera. MoliekyJisipHOE paccesiHue CBETa.
3aBUCHMOCTh MHTEHCHUBHOCTH PACCESHHOTO CBETa
OT 4acToThl cBera (dopmyna Pames) m yriosas
nuarpamMma paccesnus. [lonsprusanus paccesHHOTO
CBETa, €ro CIEKTpalbHbIi cocTaB. CHoOHTaHHOE
paccesiHre Manaensinrtama-bpumoena "
KOMOWHAIMOHHOE paccesHue, KPbIIo JIMHUHU Pases.
Paccessnue cBeTa B MENKOAWCHEPCHBIX W MYTHBIX
cpenax.

YcTHBIN 0npoc
TecTtupoBanune




TemnnoBoe n3ny4yeHue TemmoBoe U3IIy4YCHHE. WznyyaTtenpHas u | VCTHBIN Onpoc
HOIJIOLIATeNbHAsl CIOCOOHOCTH BellecTBA U HUX
cooTHoleHre. Mozens abCOIIOTHO YEPHOIO Tela.
3akon Credana-boneimana, (opmyna cMmerieHus
Buna. ®opmyna Panes-/xunca. OrpaHUYeHHOCTH
KJIACCUYECKOM TEOpUH M3IIydeHHUs. JIEMEHTHI
kBaHTOBoro  moaxoma.  @Popmyna  [lmanka.
dotorhdext

TectupoBaHue

MHOroypoBHEBBIE MuoroypoBHeBble  cucTeMbl.  Pe3oHaHcHOe | VYV CTHBIU ompoc
CHCTEMBI YCUJICHHE CBETa NIPU MHBEPCHOM 3aCEICHHOCTH TectupoBaHue
SHEPreTUYECKUX YPOBHEM. Jlazephl — yCTpOiiCTBO
u  npuHoun — paborel. Pomp  onmTHueckoro
pe3oHaTopa. YCJIOBUE CTallMOHAPHOW TeHepaluu
(bamanc ¢a3 u 6amanc amrmuutyn). [IpomonsHbIe U
nonepeuHsle  Mojbl.  CHekTpaapHBIH  COCTaB
u3nydeHuss  naszepoB.  CHHXpOHHM3aIMA MO,
reHepanus CBEPXKOPOTKHUX HUMITYJILCOB.
OHepreTMueckue  XapakTepUCTHKH  JIa3€pHBIX
CHCTEM.

7. (I)OHII OLCHOYHBLIX CPEACTB IJISl MPOBCACHUA TEKYIIECT0 KOHTPOJIA
yYcnneBaeMoCTH, HpOMeH(yTOqHOﬁ aTTeCTallii 110 uToraM OCBOCHHUHA
AUCHUIIJIMHBI.

7.1. TunioBeIe KOHTPOJIBHBIC 3a1aHUS

Pa3znen 1. Mexanuka

1. B ueM 3aKki04alOTCS KOOPAMHATHBIA U BEKTOPHBIA CIOCOOBI OIKCAHUS
nBkeHusi?  Kak cCBA3aHbl KOOpDJMHATHBIA M BEKTOPHBIA MEXay coOOH 3Tu
CHOCOOBI ONMCAHUS IBH)KEHUS?

2. YTO BXOIUT B MOHATHE CHCTEMa OTCYeTa?

3. Uro Ha3piBaeTcsi BEKTOpOM miepeMenieHuss Touku Ar? KakoBo ero
HarpasjieHUE?

4. Yro Ha3bIBaeTCs CpeHEW U MTHOBEHHOW CKOPOCTSIMU U3MEHEHUsI KOOPAUHATHI
TOUKHU (Vyep, Vx)?

5. Koneco Bpamaercsi BOKpYr HEMOABHXHOM OCH, MPOXOMSILEH 4Yepe3 LEHTP
macc. OOnanaer yu r06asi Touka Ha 0007€ HOPMaJbHBIM, TaHI'€HLHAJIbHBIM
YCKOPEHHMEM, MEHSIOTCA JIX CO BPEMEHEM MOJYJIM 3THX YCKOPEHMI, €CIIU IIPU 3TOM
KOJIECO BPaLaeTCs

1. a) c HOCTOSIHHOM yTJI0BO# CKOPOCThIO (@ = CONS)t;

2. 0) ¢ IOCTOSIHHBIM YTJIOBBIM YCKOpPEeHHEM (& = CONS)t.

6. Kakue cuctembl oTcueTa Ha3bIBaIOTCS MHepHuaibHbIMU?Ilepeuncnute
MHBapHUaHTHI B IpeoOpa3oBaHusx ['anues

7. Ilouemy mnepBblii 3akoH HpIOTOHA SBISETCS CaMOCTOATENbHBIM, XOTS Ha
NEPBBIM B3MUISLL OH cleAayeT u3 Broporo 3akoHa Herorona? Yro takoe cuia?
KakoBbl cneactBust peiictBust cuibl? Kak uameputs cuiy? Kak cymMmupyroTcs
cunel? Yro Takoe macca? Kak m3meputh Maccy? B yem 3akimrodaercsi CBOMCTBO
A IMTUBHOCTHA MacChI?




8. Urto HaspIBaeTCs HMIIyJIbCOM MarepuanbHOl Touku. Cdopmynupyite
OCHOBHOW 3aKOH JHMHAMHMKM JUJIi MATEpUAIbHOM TOYKM W Il CHCTEMBI
MaTepualibHbIX TOouek. Kak 3amucaTe ypaBHEHUE BpallleHUd Tela B
g depeHInanbHOM U UHTErpaibHOM BUAAX ?

9. Cdopmymupyiite III 3akon HeroToHa B ¢dopme paBeHCTBa JEUCTBUA U
MPOTUBOACHCTBHS.

10. IToueMy IPUHIIMI OTHOCUTENBHOCTHU SIBJISIETCS MOCTYJIATOM?

11. ChopmynupyiiTe  OCHOBHOM  3aKOH JIMHAMHUKH JJIA  BPAaIATEIbHOTO
INBIKEHUS.UeMy paBHa KHHETHYECKasi SJHEPTUs BPAIAKOLIErocs Tena?

12. Yto Ha3pIBaeTCsi MOMEHTOM HMITyJbca MarepuaibHoi Touku? KakoBa ero
BEJIMYMHA U HarpasieHue?YTo Ha3bIBaeTCA UMITYJIbCOM MAaTepUaIbHON TOUKH?

13. Chopmynupyiite 1l 3akon HeroToHa B UMmIynibCcHOM hopMe ISl CUCTEMBI TE.
14. Yrto HazpiBaeTcs UMITYJIbCOM CUiIbl? KakoBa CBS3b MEXAY UMITYJbCOM CUJIbI U
W3MEHEHUEM UMITYJIbCa TEJa, HA KOTOPOe OHa AeucTByeT? PaccmoTrpure 2 ciyyas:
CWlla HEW3MEHHa;cujia MeHsieTcss co  BpemeHeM.CpopmynupylTe  3aKoH
COXpaHEHUs UMITYJIbCA CUCTEMBI TEN.

15. Yto naszpiBaeTcsi pa®oToil cuibl?l’py3 MOJBELIEH K HEPACTSKUMON HUTH U
OTTSIHYT B CTOPOHY OT IIOJIO’KEHHSI paBHOBECHS Ha yroyio. Kakue cuibl 1elCTBYIOT
Ha rpy3?

16. Kakne cunpl Ha3bIBAIOTCS  KOHCEepBaTHMBHBIMH?  HekoHcepBaTMBHBIMU?
[IpuBenuTe npUMeEpHI.

17. Yto Ha3biBaeTCsl KMHETHYECKON 3Heprueil tena? Kak cBsi3aHbl MEXIy cOOOi
U3MEHEHHE KUHETUYECKOM 3Hepruu 1 padoTa cui?

18. Uto Ha3biBaeTcs NOTEHIMaIbHOW 3Heprued cucrembl Ten? KakoBa cBs3b
U3MEHEHHS] TOTEHLMAIbHOM HSHEpPruM cucrtembl ¢ padoroil cuin?YUto o3Hayvaer
HOPMHPOBKA MOTEHIUATBHON SHEPTUU?

19. Kakue mpu4rHbBl MOTYT BbI3BaTh U3MEHEHHE MOJIHOW MEXaHUYECKOW SHEPruu
cuctemMbl?ChopMyIUpylTe 3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPTHH.

20. CopmynupyiiTe OCHOBHOE ypaBHEHUE TUHAMUKH BPAIIaTEIbHOTO JIBHXKECHUS
TBepAoro tena (ypaBHeHne MOMEHTOB). CdopmynupyiiTe 3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCA.

63. CocTaBbTe CpaBHUTEIBHYIO TAOJIUITY BETUYHH U 3aKOHOB JIJIS
NOCTYIIATEIbHOI0 ¥ BPAIATEIbHOTO JIBHKCHUI.

21. Chopmynupyiite 3akoH Apxumena U ycioBus 1iaBanus Ten.Chopmyaupyiite
3akoH [lackansg s xuakocted?CpopMynupyiTe ypaBHEHHE HEPA3PBIBHOCTU
TE€UYEHUS KUAKOCTH uepe3 TpyOKy Toka?

22. Kakue napaMmeTpbl OTHOCSTCSL K UHBapUaHTaM B peoOpa3oBaHusx [ anues?
23. Kak 3aBucuT mpojoibHas JIMHA JBHXKYIIETOoCsS Tejla OT CKOPOCTH €ro
JIBUKEHUS TIPU CKOPOCTAX OJM3KUX K CKOPOCTHU CBETA?

24. Yro mnaswiBaercs gnedopmamueit tena?Cdopmynupyiite 3akoH ['yka s
nedopMalvK pacTsKEHUS-CKATHS.

25. B ueM 3axirogaeTcs cojiep KaHue O MOJIEBOU TPAKTOBKE B3aUMOJECHCTBUS TEN?
26. Kak HaspiBaeTcs BooOpakaemas TOYKA IPHIIOKCHHS PE3YJIbTHPYIOMICH BCeX
BHEIIHMX CHUJ JCHCTBYIOIIMX Ha TEJIO MpH JIOOOM €ro TMOJOXEHUH B
IIPOCTPAHCTBE.



27. Kak wHaspiBaeTcsi (pu3myueckass BETUYMHA, paBHasg CKOPOCTH COBEPIICHUS
paboThI?

28. ChopmynupyiTe yCIoBUE PaBHOBECHS TeIa UMEIOIIETO OCh BPAILICHUS

29. B ypaBHEHMSIX JBMXKEHUS Macca OIpeAeNseT HHepPTHOocTh Tena. KakoBo
du3nuecKoe cofepKaHue MOMEHTA MHEPLIMK BO BpallaTEIbHOM JBUKEHUN?

30. Kak Ha3piBaeTcsi (u3nyeckas BEJIMYMHA paBHAs IMPOU3BOAHON MOMEHTa
UMIIYJIbCa 10 BPEMEHU?

31. Kak 3aBUCHT CKOPOCTh T€UCHUH KHUIKOCTH (Ta3a) OT CeYEHUs TPyOKU TOKa?
32. Kak B ypaBHeHUH bepHyum onpenensercs cBa3b MEXy CKOPOCThIO TEUEHMUSI
’KHUJIKOCTU B TPyOKe TOKa C pa3HOCTHIO AABJICHUS HA KOHIIAX TPYOKH TOKa?

33. UTo BBICTYIIAET KPUTEPUEM OIPENEISIONINMI XapaKTep TeUEHUs )KUJIKOCTH B
TpyOKe Toka?

34. Yucno PeitHonbaca onpesensercss OTHOIIEHUEM KHHETUIECKOW YHEPTUH
TEKYLIEH )KUIKOCTH K SHEPTUU TEPSIEMON Ha IPEOIOJICHUE CUJT BA3KOTO TPEHMUS.
KakoBo maremarndeckasihopma 3TOH CBS3HU?

35. J1y1g yero Hy>KHO MPUAATH IBHXKYUIUMCS TenaM o0Tekaemyro Gopmy?

36. KakoB maTemaTuueckuid BuJ1 cuibl CTOKCa 715l KUAKOTO TPEHUS ?

37. Yepes kakoi ko3p(HULIMEHT CBsI3aHbl MeX 1y co00oi Moynb FOHra u Moayiib
casura?

IIpuMepbl TECTOBBIX 3aJaHUH JJI KOHTPOJIS 3HAHUM

Tema. KnnemaTnka noctynarejibHOro H BpanaTeJJbHOT0 ABHKEeHUI.

1. Kakoe nBukeHne Ha3bIBAETCSI MEXaHUYECKUM JIBHKECHHUEM ?

2. Uro orpakaer cumBoimueckas (opmyrna [L*M’T78aa’], u3BecTHas
KaK

dbopmya pazmepHOCTH?

3. {5t OMHO3HAYHOTO ONPEACIICHUS JBUKECHUS Tena (TOYKH) HEOOXO0AMMO
3a/1aTh cCUCTEMy oTcueTa. B cucreMy orcuera BXOIAT. . ... 7

_dr

1. MrHoBeHHAs1 CKOPOCTh TEJIA ONMPEAEISAETCA BBIPAXKEHUEM Yoy — qt -

KaknanpasieHn npu 3TOM BEKTOP CKOPOCTH.

2. [Ipy KpUBONIMHENHOM JIBU)KEHUU BEKTOP ITOJIHOTO YCKOPEHUS COCTOUT
13 BEKTOPHOM CyMMBI TAHT€HIUAJIIBHOW U HOPMAJIBHOM COCTABIISIOIINX YCKOPEHUS,
KOTOPBIE XapaKTEpU3YIOT U3MEHEHHUE. . ... ..

3. ['paduk ABMKEHUS «CKOPOCTh — BPEMS» COAEPKUT MH(POpPMALUIO O
IyTH, TPOHIEHHOM TEJIOM 3a ONPEACICHHOEBPEMs, a IJIOW@AAb MOJA IpadUuKoM
JBWKEHUSI paBHa IIyTH, IPONAEHHOMY TeJIOM 3a 3To Bpems. Haiiaure no rpaguky
IIyTh, IPOMICHHBIN TEIOM 3a BPEMsI YKa3aHHOE Ha PUCYHKE
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4, B Tabnwuiie npuBeneHbl pe3ybTaThl K3MEPEHUN TIEPEMEICHUS
TEJICKKHU B pa3Hble MOMEHTHI BpeMeHu. CornacHo rpaduky (rpaduk CTpouTh Ha
Oymare) 1o 3TUM pe3yJabTaTaM CKOPOCTh IBUKEHUS TEIICKKHU

t,C 0 1 2 3 4 5
¥, CM 0 19 36 52 &7 20
o. Ecmu 3a mpomexyTok Bpemenu AlTeno mosepHynock Bokpyr ocu

BpalllCHUA Ha BHGMGHTapHBIﬁ yroi A@ =@, —¢,, TO OTHOLICHHUEC DTOro yria
IMOBOPOTAKO BPpEMCHH ITOBOPOTA.....

6. BekTop yrioBoro ycKOpeHUs, KaKk U BEKTOP YIJIOBOM CKOPOCTH,
IIPUJIOKEH K OCHU BPAILIEHUS, a 10 HAIIPABJICHUIO COBIIAACT C HAIPABICHUEM ....
7. Tpaekropusi Tejla JBUTarOLIETOCS C TOCTOSSHHOM CKOPOCTBIO U

COBIIAJIAET C
packpyuuBarouerncs cnupaibo. Kak MeHsieTcs MoJHoe YCKOPEHUE Ha TaKo
TPACKTOPUU JIBUKECHUS
8. MarepuanpHas Touka M IBHXKETCS HO OKPYXXHOCTHM C JIMHEWHOMN
ckopocthio v.Ha pucynke 1 mokazaH rpaduk 3aBUCUMOCTH MPOEKIIUU ITON
CKOpOCTH OT BpeMeHHM. KakoBO HampaBiieHHME BEKTOP MOJHOTO YCKOPEHHUs Ha

pucyske 2 ?
Vik M 1

"t Puc. 1. Puc.2

Tema. UnepunanbHas cucrema orcuera. [IpeodpazoBanus I'anunes u

Jlopenua.

1. Cucrema oTcueTa Ha3bIBAIOT MHEPLIUATILHOM, €CIIHU: . .....

2. B 4em 3aknroyaercs coaep:kaHue MPUHLNIA OTHOCUTEIIBHOCTH

lanunes......

3. B ocHoBe cnienuanbHoi Teopun oTHocuTenbHOCTH (CTO) nexar

cienyroiue GopMalibHbIE JOMYIICHUS (TIOCTYJIATHI). ...

4 IlpyauHHO — CJEACTBEHHAs CBSI3b MEXIYy JBYMS COOBITHSIMH,
BBITEKAKOIIAs

W3 MHTEpBaa dS? =dx’ + dy2 +dz® —c?dt® = (dsl)zz iNV (MEBapuaHT

B nipeoOpa3oBanusix JlopeHua) uMeeT MecTo MpH.. ..
5.Mumo 1abopaTtopHOi CUCTEMBI OTCUETA IPOJIETENA PAKETa CO CKOPOCThIO



v=0.8c. Bam noka3anocs, uyto ee jyirHa 60 M. KakoBa Obuia peanbHas
JUTMHA PAKETHI?

Tema. JluHaMHKa NOCTYNaTeJdbHOro ABMKeHUsi. Cumiaa. 3aKoHBI
HbroTona.

HUmnyasc. lIpupoaa cuir.

1. KonnuecTBeHHO B3aMMOIECMCTBUS TEIJl XapaKTEPU3yIOT CUIIAMHU

B3aUMOJEHCTBUS, TOAUYHUHSIOIINECS 3aKOHY MAPHOCTH B3aUMOJICUCTBUS.

KakoBo conepxanue 3Toro 3akoHa?

2. Teno nBwkeTCs NPSAMOIMHEHHO, COMIACHO TpaduKy 3aBUCUMOCTH
X(t).

Kakoi1 u3 yuyacTkoB WILUIFOCTpUPYET NEPBbIM 3aKOH HproTOHA

Xy M

€ t, ¢
3. HekoTopasidhusnueckas BeIMUMHA 33/[aHa €€ Pa3MEPHOCTBIO |L'MT .
BoccranoBuTe 1o pazMepHOCTH GOpMyITy.
4, Teno maccoit 2 Kr ABUKETCS CO CKOPOCTBIO 5 M/C M3 TOYKH | B TOUKY

2 o
OKpYy>KHOCTH. Touku 1 1 2 51esxat Ha MPOTHUBOIIOJI0KHBIX CTOPOHAX
nuaMerpa. IsMeHeHue uMIrysbsca Tena Ipu 3TOM PaBHO. ..
S. B ocHoBe 3akoHa BceMUpHOTo TATOTEHUS JIEKUT PUHLIATL
CyNEPNO3ULINY T'PABUTALMOHHBIX I1OJIEN, KOTOPBIN IJIACHUT:
6. CKansapHOMXapaKTEPUCTUKON MOJIS TATOTEHUS CIIYKUT ITOTEHIHAAT A

noJs TaroteHust A@ = —FE,  Ax . B KakuX eJMHHIAX U3MEPSICTCS MOTEHIMA ITOJIS

TATOTCHUS

1. Cuina, ¢ KOTOPOH TENO ACUCTBYET HA OMOPY WU MTOJBEC
YACPKUBAIOIIYIO TEJIO OT €ro CBOOOHOTO MajIeHUs (BEC Teja), MPOsBIISIETCS KakK
CJI€ICTBUEICUCTBUSL. . ...

8. JI71s1 BBIYMCIIEHUS CUJT CyXOT0 TPEHUS TTOKOS UCTIONB3YIOT (hOPMYITY
AMOHTOHA, rie KO3P(GULUEHT TPEHUS |l 3aBUCHT OT...
Q. Ha pucynke mnpencraBieHbl rpaduku 3aBUCUMOCTA MOMAYJSL CHIIBI

TpeHus F, CKOJIbKEHUSI OT MOTyJIs CHIiIbl HopManbHOTO AaBieHus N. KakoBo
COOTHOIICHHE KOIPDUITMEHTOB TPEHHUSI?
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10.  JInsa cepuueckoro Tena, MBIKYIIETOCS B KUIKOCTSIX M rasax,
cujia BA3KOro TpeHus onpeneistot no popmyne Crtokca. Kak 3aBucuriTa
CHWJIa OT BSI3KOCTH JKHJIKOCTH U paamyca Tena r ?

Tema. TBepaoe Tesno. LlenTp macc. PeaktuBHas cuia. /ABukxenue tena ¢
NepeMeHHOM Maccoil. XapaKTepucTHYeCKHe CKOPOCTH.

HennepuuanabHbie cucTeMbl oTcdeTa. CHIIbI HHEPIUU.

1. Teopema IBMXKEHHS IIEHTPA MACC TJIACHUT: LIEHTP MacC TeJia JBUKETCA
Kak MaTepualibHas TOYKa, €CIIH. ...

2.  Eciu Teno npu CBOEM IBMKEHUM 3a €IMHHIYY BPEMEHHU TEPAET WIIH
npuoOpeTaeT maccy paBHYK [ (IBHXKEHUE Tela C MEPEeMEHHOM Maccoi), TO
yYpaBHEHHE €T0 JIBUKECHUS B 3aMKHYTON CUCTEME UMEET BHUT ......

3.  MunumanbHas CKOPOCTh Vi , HEOOXOIMMas Tely, 4TOObl OH CTal
UCKYCCTBEHHBIM CIIYTHHUKOM 3emiu (mepBasi KOCMHUYECKass CKOpPOCTb) paBHa
npuMepHo 8 km/c. Micxoast 3 Kakoro paBeHCTBa MOJIydeHa 3Ta BeTu4rnHa?

4.  MunuManbHas CKOPOCTh Vi , HEOOXOAMMas Teily, 4TOObl OH CTal
UCKYCCTBEHHBIM CIIYTHHUKOM 3emiu (mepBas KOCMHUYECKass CKOpPOCTb) paBHa
npumepro 11.3 km/c. Mcxons U3 Kakoro paBeHCTBA MOJIyYeHA 3Ta BeIHMYuHAa?

5. 3aKoHBI [0JIETA CITyTHUKOB BOKPYT 3€MIIU, TAKUE K€ KAK N3AKOHBI
nBrkeHus miaHeT Bokpyr Comnuua (3akonsl Kemiepa), KOTOpbIe r1acar:
6. Ilpu gBWKEHMM Telna BO BPAINAIOLIEHCS CUCTEME OTCYETa Ha TEIO

KpOMeE LIEHTPOOEKHOU CUJIbI IEHCTBYET, 1o0aBouHas cuna(Kopuonucosa cuna).

7.  YkaxuTe NpaBWIbHOE HalpaBieHue IIsAciIbl Kopronmca.
8.Kakue ¢akTopsl 00ycnaBIuBalOT BOSHUKHOBEHHE KOPUOIMCOBON CUIIBI.

Tema. Padora u 3Heprusi. 3aKOHbI COXPAHEHUS UMITYJILCA U SHEPTUM.

B KkakoM COOTHOLIEHMM M3MEHEHUIO KHWHETUYECKONW OJHEpPruud Tena
COOTBETCTBYET COBEpIIICHHAs paboTa

[ToreHumanpHast SHEPTUS B TOUKE OYyJI€T OJHO3HAYHO OMpeJiesieHa TOIbKO B
TOM CJIy4ae, €CJIM 3aJ1aH. ...

SKK CKOJIB3UT IO TOPU3OHTAIBHON MOBEPXHOCTH. Ha prcyHKe npuBeneH
rpaduK 3aBUCUMOCTH MOJTYJISI paOOTHI CHJI TPEHUS OT MpoiieHHoro myTu. Kakoi
y4acTOK ObLT HanboJiee CKOIb3KUM?
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[Ipu cronkHOBeHWU Tena NeOpMUPYIOTCS, B PE3yJIbTaTe KOTOPOTO

IPOUCXOJIHUT. ..

Kakass yacTp KMHETHYECKOW OHHEPIMM IIPU HEYNPYTHMX CTOJIKHOBEHUAX

MEPEXOJIUT BO BHYTPEHHIOW 3Hepruo AW...

[Ipn coynmapeHMsX yMEHBIICHUE MEXAaHWYECKOM DHEPIUH XapaKTEpU3yETCs
KO3 (PUIIMEHTOM BOCCTAHOBJICHHSI KOTOPBIA B pPEANbHBIX YCIOBUAX MEHSETCS B

npenenax........

B PCIATUBUCTCKOM ClIy4dac IMOJIHAdA SHEPTHUA TCJla OIPCACIIACTCA Maccou u

... [IPaBUJIBHOC BLIPAXXCHUC IJIA KUHETUYECKOU OHCPIrun Nener

3aBHCUMOCTh MECPCMCUICHUATCIIA Maccoii 4 Kr ot BPEMCHH IIPCACTABJICHA HaA

PHUCYHKC. Kunetnueckas OHEPIruUA TCJIa B MOMCHTBPCMCHHU t=3c paBHa
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ootHomeHue E“-(PC)’=M°C"-— omHO ©3 OCHOBHBIX COOTHOIIECHHUI
PEIATHBHCTCKON MEXaHHUKE, KOTOPOE CBS3BIBAET. . ..

Tema. /[MuHAMUKA BPaIIATEJIbHOT 0 IBUKECHMS.

OCHOBHOE ypaBHEHHE TUHAMUKH BPAIATEIILHOTO IBUKECHUS. MOMEHT
cuiibl. MOMEHT nHepuuu. MOMEHT CUJIbI — CKOPOCTh U3MEHEHHUSI MOMEHTA
HMMITYJIbCA.

YpaBHEHHUS MOMEHTOB JIJII MATEPUAIBHON TOYKH WJIU TEJIA HE SIBIACTCS
HE3aBUCHUMBIM 3aKOHOM JIBUKEHUS. DTO CIEAYET. ..

Koneco Bpaiaercst Tak, Kak oKa3aHo Ha pUCyHKe Oenoil ctpenkoit. K 060y
KoJieca MpUJI0KEeHa CUJjia, HalpaBlieHHas 1o KacareabHol. [IpaBuiibHO n300pakaer

MOMCHT CHJIBI K KOJICCY BCKTOP

IlonHBIA MOMEHT HUMITYJIbCAa HC UBMCHUTCH, CCIIN paBHOﬂCﬁCTBYIOIHaH BCCX
BHCIIHHUX MOMCHTOB CHII.....



Kakoi (pu3nUYeCKuil mapaMeTp B JUHAMHUKE BPaIlaTeIbHOTO ABMKCHUS
ONMCBIBAET PACIIPEAEICHUE MACCHI TE€JIa OTHOCUTEIBHO OCH BPAILICHUA?

Eciau MOMEHT MHEpLHH Tella YBEJIMUUTD B 2 pa3a U CKOPOCTh €r0 BPALLICHUS
YBEJIMYUTH B 2 pa3a, TO MOMEHT UMITYJIbCA TEJIA

Kakoli n3 napameTpoB, ONMCHIBAOIINE BPAIIATEIBHOE IBUKEHUE, HE
3aBUCUT OT BPEMEHU

W3 0CHOBHOTO ypaBHEHHUsI IBUKEHUS TUHAMUKYU BPALIaTEIbHOIO JBUKCHUSA
BBITEKACT NPABGUIO PAGHOEECUA 6PAULAIOUE20CA Meld, KOTOPOE IJIaCuT. ..

YenoBek cuauT B LEHTPE BPAILAIOLIErOCs [0 HMHEPUUU  BOKPYD
BEPTUKAJIBLHON OCH KapyCelu U IEPKUT B PyKax JUIMHHBIN LIECT 3@ €r0 CEPEIHHY.
M3meHnTCs M 4acToTa BpalleHUs Kapycelld, €CIM OH BO3BMETCSA 3a OIMH U3
KOHIIOB BBITSIHYTOM IIECTH.

MoMeHT uMITyIbca Tena OTHOCUTENBHO HEMOJABMKHOW OCH M3MEHSIETCS IO

2 .
3akoHy L =at®. Ykaxure Ha rpaduk, NpaBUILHO OTPAXKAIOUIHIA 3aBUCHMOCTH OT
BPEMEHU BETUYMHBI MOMEHTA CHUJI, IEHCTBYIOIIMX Ha TEJO.
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1.2.3.4.

Ha pucyHke Kk nHMCKy, KOTOPBI MOET CBOOOJTHO BpaIIaThCA BOKPYT OCH,
npoxojsuien uepe3 Touky O, NpUKIAABIBAIOT OJMHAKOBBIC MO BEIUYUHE CHUIIBL.
MomeHT cuit OyAeT MaKCUMaJIbHBIM B MOJIOKEHUHU

2lolonD

1.2.3.4.

Bpamienue Tena BOKpyr cBOOOAHBIX OCEH BpalieHus 0y1eT yCTOMUnBOE,
€CJIM TEJIO BPAIAEeTCs] BOKPYT......

AKCHaIbHO — CAMMETPHUYHOE TEJNO HA3bIBAETCSI THPOCKOIIOM, €CIIA OHO
IPUBEAECHO B OBICTPOE BpalllEHHE BOKPYT......

Jl1st TupocKomna XapakTepeH Tupockonudeckuii 3 hext, 00yCIoBICHHBIN
cunamu Kopuonuca. KakoBo conep:xkanue 3toro s dexra

['upockomnuyeckue Cuiibl CIOCOOCTBYIOT HM3MEHEHHUIO BEIUYMHY MOMEHTa
WMHEPLUH BPAILAIOLIETOCs TENA.

Ecnu och BpaleHus: rupoCcKomna ONMChbIBAET KOHUYECKOE ABUKEHUE BOKPYT
OJHOM M3 OCEH BPALLECHUS, TO TAKOE JBUKEHHUE HA3BIBAKOT ......

Tema .Jlepopmanus Teua. 3akon I'yka. Jueprus gedpopmanuu.



N3menenune ¢hopMbl Tea Mo JSHCTBUEM BHEIIHUX CUJT HA3BIBAIOT
nepopmarnueil. B kakux cnyuasx nedopmanus OyIeT yrnpyrou.

HanpspkeHrneM Ha3bIBalOT HOPMAJIBHBIM, €CIUCHIIBL, ICHCTBYIOIINE Ha
MOBEPXHOCTH BbI3bIBaOTAE(hOopMaIIHIO. .....

Ecnu nocne cHATHA HanpsbKeHUs AedopMaius He Hcue3aeT, TO TaKyHo
negopManunio Ha3bIBAIOT. . ...

3akoH ['yka Juis cBura cBsi3aH ¢ MOJYJIEM.. ..

VY4uThIBas CBA3b MEXy MoaysieMEOHTa U MOZyJIeM CABHUra BBIYHCIUTE

4eMy paBeH MOJLYJIb CABHIa MaTepHaia, ecii ero Moxy:s FOura pasen 10M Ila, a
koapunment Ilyacconap=0.34.

Mopynu FOHra u casura xapakTepusyroT yIpyrue CBOMCTBa
nedopmupyeMsix cpea. s kakux cpen cupaseanusbi:1) E# 0, N=0;2)E# 0, N
% 0.

Kax 3aBUCHT yroJ1 3aKpy4rBaHus Py AePOPMAIIHH KPYIECHHS CTEPIKHSI OT
paauyca 1eOpMHPYEMOTO CTEPIKHS. ...

[1I0THOCTD HEPTUH YIPYTO# AeOpMaIliK TIPOTIOPIIHOHATBHO 3aBUCHT

TeMa.OCHOBBIA3PO-THAPOMEXAHUKH

Hanpsoxenue, nercTByroniee Ha )KUAKOCTh WK I'a3 HA3bIBAIOT JaBJICHUEM. B
cucreme CU naBnenue usmepsiercs B nackaisx, B cucreme CI'C B eguHunax
MM.pT. cT. KakoBo cooTBeTcTBHE Mexay nackaneM (I1a) u Mmm. pr. cT.

Ha nmoBepxHOCTb 711000T0 BBIICIICHHOTO 00beMa >KHIAKOCTH JEHCTBYET CHUJia
JIaBJICHUs HAIIpaBJICHHAS . ...

Tedenne >KMIKOCTH HA3bIBAIOT YCTAHOBUBILIEHCS, €CIU 4Yepe3 0o
CeUYeHHe TPYOKHU TOKa 3a EIUHUILY BPEMEHH MPOXOIUT. . ...

N3 ypaBHEHHs HEPA3pBIBHOCTU CTPYyH S'V=CONSt sl yCTaHOBUBLIETOCS
TEUEHUs SKUAKOCTM WM Tras3a CIpPaBEIJIMBO YTBEPKICHHE: HEC)KHUMAaeMas
KUIKOCTH (Ta3) B CyKaromieics Tpyoke. ...

3aKOH COXpaHEHUS! IUIOTHOCTH SHEPruu I CTAlMOHAPHOTO TEUYECHUS

pY’
KupkocTell  (rasoB)  —  ypaBuenume  Bepmymmm P+ ogh+ T T const
YTBEPKJIa€T:T€UEHUE KUIKOCTH B TPYOKE TOKA BO3MOXKHO TOJIBKO. . ...

Jlunamuyeckoe JapiieHWe (HAmop) B OKUAKOCTAX U Ta3ax pacTeT
PONOPLUHUOHAIIBHO. . .

B dopmyny mns cun Bsskoro tpenuss F=6mRpv (cuna Crtokca) BXOIUT
koahunment Bszkoctu. Kakosa ero pazmepuocts B cucteme CH.

OTHOLIEHWE KUHETUYECKOW DJHEPrUM TEKYIIEW MXKUIKOCTH K MOTEpsSIM
SHEPIUM Ha MPEOJI0JIECHUE COTPOTUBIIEHUS ONPEAEHSIOT ...

[Ipy namMuHApHOM TEYEHUU JKUJIKOCTH B TpyOKe TOKa HabI0AaeTCs
CJIOMCTOE TEUEHHUE, IJIe CKOPOCTh OT CJIOS K CJIIOK0 MEHSIETCS IO KaKOMY 3aKOHY?

Cuiibl BSI3KOTO TPEHUSI HAPYIIAIOT paclpe/ieiieHue JaBJICHUsST HA TEPEIHION0
W 3aJHIOI0 4acTu oOTekaemoro tena. [lpu >TOM 3a TEIOM BO3HUKAKOT ....., B
pe3yJIbTaTe MOBBIIMIACTCS .....



[Ipu oOTexannu HIEATHHON >KUIKOCTHIO BPAIIAIOIIETOCS CHMMETPUYHOTO
TEJIa BO3HHUKAET «moabeMHas cuia» (3pdext Marnyca). Hanpasnenue nomxbeMHON
CHUJIBI IIPYA OTOM 3aBUCHT OT ...

Ha  pucynke mnpuBegeHa  KapTuHa  OOTEKaHUST  HEMOABUMKHOIO
CUMMETPHUYHOIO TENa PEAIbHON KUAKOCTBIO. YKAXKHUTE, KaKas U3 MPUBEICHHBIX
HIDKE PO3ETOKCUII COOTBETCTBYET 3TOMY CIIy4aro

._/_-”___- ™ {

1.2.3.4.

XKunkocts TeueT o TpyoOe [ ckopocTelt TeueHus JKUIKOCTU CIIPABEIIIUBO
COOTHOILICHHE

Pa3nen 2. DnekTpocTaTuka

1. 3akon Kynona. Hanpsik€HHOCTE AnekTpuyeckoro nosist. Hanpsxk€HHOCTh

MOJIS1 TOYEYHOTO 3apsaaa. [[puHumn cyneprno3uumm.

2. PaboTta no nepemMenieHnIo TOYeYHOTo 3apsaa B MoJie APYroro TOYEUHOro

3apsiaa. IloreHnumanpHbI XapakTep aieKTpocTaThyeckoro mnouss. Llupkynsuus
BekTopa E, e€ ¢usuueckuit cmbica. [loTeHnuman 31eKTPOCTaTUYECKOrO TOJIS.
[ToTeHUHANIONs TOYEUHOTO 3apsa.

3. Hanpspoxk€nnocte Exak rpaiueHT noteHuana. JINHuM HanpsiAKEHHOCTH.
OKBUIIOTCHIIMAJIbHBIE MOBEpXHOCTU. IloTOK nuHUNM HanpsokEHHOCTH. Teopema
["aycca.

4. DIIeKTpUYECKUAN TUTNIOb. JIUTTOIBbHBIM MOMEHT. DJIEKTPUUYECKOE MOJIE JUIIO-

751, [IAnose B 3NEKTPUYECKOM MOJIE. DHEPTUS AUITOJIS.

5. DnekTpuyeckoe noje B qudnekrpuke. [lonsipuzanus nusnektpuka. Bekrop
noJyispuzoBaHHocTUP. BekTop anexrpuueckoit nunaykuuu D.

6. ['pannynbie ycnosus aist E u D.

7. IIpOBOJTHUKH B 3JIEKTPUYECKOM IOJIE: ) YCIIOBUE PAaBHOBECHUS 3apsAIOB Ha
MPOBOHMKE; 0) HANPSXKEHHOCTh BOJIM3U MOBEPXHOCTH MTPOBOJHUKA.

8. DIeKTpOEMKOCTh YEAMHEHHOTO MPOBOJHUKA. DIIEKTPOEMKOCTh YEAMHEHHOTO
mapa.

9. KonaencaTopbl. DIeKTpOEMKOCTh INIOCKOTO KOHJEHCATOpa, IIMIHHIpUYe-

CKOT0 KOHJIeHCATOpa, ChepUIecKOro KOHAeH caTopa.

10. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA. DHEPTHUsl AIEKTPUUECKOTO MOJIS.
O0BbEMHAs TUIOTHOCTH YHEPTHUH.

IToCTOSHHBIN IIEKTPUUECKUN TOK

1. 3axon Oma ans yuactka nenu. J{uddepennuansuas popma 3amnucu.

2. ConpoTHUBJIEHUE MPOBOJHUKOB. Y I€JIbHOE CONPOTUBIICHHUE. 3aBUCUMOCTh
CONPOTHUBJIEHUSI OT TeMmieparypel. llocienoBarenbHOoe MW mapajuiesIbHOE
COEIMHEHUETIPOBOIHUKOB.



3. DnexTpoaBmKyas cuia. 3akoH OMa 711 HEOAHOPOJHOTO Y4acTKa LIETIH.

3akoH OMa U1 MOJIHOM LEIH.

4. 3axon JIxoynsa-Jlenna. Judbdepenimansuas popma.

5. IIpaBuna Kupxroda.

6. Tox 3aMbIKaHUs LENH MOCTOSHHOTO TOKA ¢ KOHJIEHCATOPOM. TOK pa3MbIKaHUs.
Pa3gen 3. MarautHoe moJie

1. Uapykuus marautHoro nosist. Enuanna namepenus. 3akon buo-Caapa-
Jlamnaca. 3akon Amnepa. Cuna Amnepa. Cuia JlopeHiia.

2. ITpumenenue 3axkoHa buo-Casapa-Jlamnaca k pac4éTy MHIYKIIMA MarHuT-

HOTO IOJIS IPSAMOIO TOKA, KPYrOBOI'O TOKA.

3. MarautHO€ B3aMMO/ICHCTBUE MapajieabHbIX TOKOB. Cuia Toka 1 A.

4. MarauTHbII1 MOMEHT KOHTYypa ¢ TOKOM. KOHTYyp ¢ TOKOM B MarHuTHOM T10-

Je: a) moJjie OAHOPOAHOE; 0) Mojie HEOOHOPOAHOE. BEKTOp MarHUTHON MHIYKUWU
B.

5. 3akoH nosHoro Toka. Teopema o uupkyssiuu Bekropa B. [Ipumenenue
TEOPEMBI O LMPKYJSIUU K PacyéTy MOJIA: NPSIMOTO TOKA, HA OCH JJIMHHOIO
COJICHOHW/]IA, Ha OCU TOPOHU/IA.

6. Pabota o nepeMenieHut0 IPOBOJHUKA/KOHTYpa C TOKOM B MarHUTHOM IIOJIE.
ITorok BekTopa B. SIBieHue snekTpoMarHuTHOM HHAYKUMM. Benuuumna J]C
uHaykuuu Ej. 3axkon ®apazges. I[lpaBwio Jlenna. [Ipupona BozHuKHOBeHUS E;.
YpaBuenue Makcseiuia.

7. UanyktuBHoCcTh. Ennanna namepenus. MHIyKTUBHOCTE cojieHOUaa. SIBieHue
camounaykuuu. J/1C camonnaykuun. B3anmuas unnykuus. B3aumuas uayk-
TUBHOCTb. JHEPIrUsi MATHUTHOTO TOJIA.

8. YCcTaHOBIJIEHHE TOKA B KOHTYPE, HICUE3HOBEHHUE TOKA.

9. MaruuTtHOE nose B BemecTse. Bekrop HamaranyeHHocTr. Hanpssk€HHOCTD
MarHuTHOro noiist H. Teopema o mupKyIisiuy BEKTOpa HAIPSKEHHOCTH.

10. Buasl MmarueTukoB. J[naMarHeTHKy, nmapaMarHeTUKu, GeppoMarHeTHKH.

11. YcnoBus Ha rpaHulle IByX MAarHETHUKOB.

12. Tok cmemenus. IImoTHOCTE TOKa cMeleHus. MarHuTHOE I10JI€ TOKA CMe-
eHus. Y paBHeHUss Makcseiuia.

Bonpocs! K0JIJIOKBUYMOB

1. /IBa pona anektpuuecTBa. 3akoH KyJioH, €ero skcnepuMeHTalIbHAsl IpOBEpKa U
IIPEACTABICHUE B PA3JIMYHBIX CUCTEMAX.

2. DOunektpuueckoe 1mose. HanpsykeHHOCTh 3IEKTPUYECKOro  MOJIS. ITone
TOYEYHOr0 3apsaa. [IpuHnmn cynepno3suuuu.

3. Bektop anexTpuyeckoro cmenieHns B Bakyyme. [IOTOk BekTopa cmeleHwus.
Teopema ["aycca, ee maTerpanbHoe U MU PepeHraTbHOE IPEICTaBICHNUE.

4. Pacuer moJsieil ¢ ucnonab3oBaHueM Teopembl Octporpajackoro — l'aycca as
3apsA/I0B, PACTIPEICICHHBIX 10 00bEMY, MOBEPXHOCTH U BIOJb HUTH.

5. IloTeHIMaNbHOCTh 3JEKTPOCTATHUYECKOrO MOJs. MaTeMaTH4ecKuil KpuTepuil
NOTEHIHUAIBHOCTH 1OJs. [loTeHnna, pa3HOCTh NOTEHIUAIOB.



6. DKBUMOTEHIIMATHHBIC TIOBEPXHOCTH W CHJIOBBIC JIMHUHU; UX OPTOTOHAIBLHOCTD.
Cesi3b E u (.

7. Pacyer 35eKTpUYECKOro MoJis Mo 3aIaHHON HANPSHKEHHOCTU WJTU HAPSKCHHUS.
8. IlpoBomnuku B snekTpuyeckoM  mose. lloTeHnman  MpoOBOAHMKA.
DIEKTPOEMKOCTh MPOBOAHUKA. [loTeHITMabHBIE U EMKOCTHBIE KOI(PDUITUEHTHI.

9. Konpnencaroprsl. EMkocTh KoHAEHCaTOpa. EMKOCTH MPOCTBHIX KOHIAEHCATOPOB.
CoenrnHeHne KOHJIEHCATOPOB.

10. CobcTBeHHast, B3aMMHAS U TIOJTHAS YHEPTHs CUCTEMBI 3aps/I0B.

11. DHeprus U NIOTHOCTh SHEPTUU ANEKTPOCTATUYECKOTO MOJIS.

12. Munons. Ilome numons. JIumonp B 3NEKTPOCTATUYECKOM TMOJIE. DHEPIHs
JUTIOJIS B 3JIEKTPUYECKOM TIOJIE.

13. JlupnexTpuku B DJIEKTPUYECKOM Iojie. BekTtop mossipu3zanuu, €ro CBsi3b C
MOBEPXHOCTHOM MJIOTHOCTHIO CBSI3AHHBIX 3aPSI0B.

14, upkynauust BEeKTOpa NOJAPU3AIMKU M CBS3aHHBIE 3apsiibl - UX CBS3b (B
uHTerpanbHON U auddepeHnuanbHoi hopmax).

15. Bektopsl HampsHKEHHOCTHM W CMEIICHHS B JUAJNEKTpuKax. WX CBs3b B
TUBIEKTPUKAX.

16. M3otpomnubie qudniekTpuku. [lonaspu3zyemMocTh MOJIEKYI. DIEKTPOHHAS] TEOPUS
NOJISIPU3ALMK HEMOJISIPHBIX AUAJIEKTPUKOB.

17. DnexkTpoHHass TeOopHsl MOJSIPU3ALUK TOJSAPHBIX AUIIEKTPUKOB; 3aBUCHUMOCTD
UX AUDJIEKTPUYECKON MPOHUIIAEMOCTH OT TEMIEPATypPHI.

18. Ilpenomsenue uauidi E u D Ha rpaHMIE pasjeiia ABYX AUDICKTPUKOB.

19. TlocTOSHHBIN JJIEKTPUYECKWN TOK: JUHUS W TpyOKa TOKa. YpaBHCHHE
CTAallMOHAPHOCTU U HEMPEPHIBHOCTH.

20. TInOTHOCTH TOKa, CWJIa TOKA. 3aBHCHUMOCTHh IUIOTHOCTH TOKa OT 3apsna,
CKOPOCTHU Y KOHLIEHTPAIUU HOCUTENEH .

21. 3akon Oma (B wuHTerpambHoOM W  auddepeHnuanbHoil  popmax).
ComnpoTuBiieHHE TPOBOJHUKOB M €ro  3aBUCHUMOCTb OT  TEMIIEPATYPHI.
CBepXITPOBOJIUMOCT.

22. 3akoHn JIxoyns — Jlenna ( B uHTerpansHoit u auddepeHimaisaoi popmax).
[110THOCTH MOIIHOCTH.

23. 3amknyTtas uenb. Mcrounuk Toka. DJIC umctouHmk Toka. 3akoH Owma st
y4acTKa HEOJJHOPOIHOM LIETIH.

24. O]JIC ucroyHrKa W HampsDKEHUE Ha moirrocax ucrodnuka. I/]C ucrounuka u
CKAUKHU MOTEHIIUAJIOB Ha MOJII0CaX UCTOYHUKA.

25. PaszBerBnennnie nenu. IlepBoe mpaBuno Kupxrodda, ero obocHoBanue u
MPAKTUYECKOE TPUMEHEHHUE.

26. PasperBnennbie mnenu. Bropoe mpasmio Kupxrodda, ero obocHoBanue u
MPaKTUUYECKOE MPUMEHEHHUE.

27. DIEKTPOHHBIM XapakTep MNPOBOJUMOCTH MeTauioB. OmnbiTel MuuKeHa,
Tonmena u Crroapra.

28. Knaccuueckasi 37eKTpOHHAs Teopust M 00bsICHEHHE €10 3akoHa Oma u JIxoys
— Jlenrma.

29. 3arpy/lHEHUS KIACCUYECKOM DJIEKTPOHHOM TEOpUU M DJIEMEHTBhl 30HHOM
(KBaHTOBOI) TECOPHUH.



30. IIpupoma sHEpreTHUECKUX 30H B TBEPJAOM TEJI€ M HUX CBS3b C JUCKPETHBHIMU
YHEPreTUYECKUMH YPOBHIMU 3JIEKTPOHOB B aTOME.

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

32. CoOCTBEHHbIE MOJYIPOBOJHUKHU: OOBSICHEHUE HMX DJIEKTPONPOBOJHOCTH Ha
OCHOBE 30HHBIX MTPEACTABICHUI.

33. IlpumecHble MNOTYNPOBOAHUKU: OOBSICHEHHUE HX AIIEKTPOINPOBOJHOCTH Ha
OCHOBE 30HHBIX ITPEACTABICHUI.

34. KontaktHas pasHocTh  noteHuuanoB, Tepmo OJIC.  Tepmomapa,
TepMoOaTapeu.

35. KoHTakT Meramia U MOJyHOpOBOAHMKA, p — N mepexon. Beimpsmisromiee
JNEUCTBUE KOHTAKTA.

36. DnexkTpuyeckuil TOK B BakyyMe. Tepmosmmuccus. 3akoHbl borycmaBckoro —
Jlenrmropa u Puuapnacona — JIpmmoHa.

37. DNeKTpONmpOBOMHOCTh  JKUAKOCTEH,  JJICKTPOJIUTHYECKAs  JTUCCOLMALIUS.
Koaddumument nuccounanuu. 3akon OcBaibiaa.

38. DNeKTpoNnpoOBOJAHOCTh MKUAKOCTEH, €€ 3aBUCHUMOCTb OT KOHLEHTpaluuu |
MOJIBUKHOCTU HOCUTENEH. DNeKTpon3. 3akoHbl Dapanes.

39. DnexTponpoBOAHOCTh Ta30B. (CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHbBIN
paspsiael. MoHuzanus 1 pekoMOUHAIMS. DIEKTPOIPOBOJHOCTh Ta30B MPU MaJIbIX
TOKaX.

40. Tlepexon HECaMOCTOSITEIBHOTO pa3psiia B CAMOCTOSITEIBHBIA. Y CIIOBUE
nepexo/ia. TUIbl caMOCTOATENbHBIX Pa3psI0B U UX OCOOEHHOCTH.

41. CtauroHapHOE MarHUTHOE I0JI€; METObl PETUCTPALIUUA U U3MEPEHUS.

42. BeKTOp MarHUTHOM MHAYKILUHU: €r0 ONpeAeeHUE U eJUHUIIBI U3MEPEHHUSL.

43. MarauTHOE TIOJNe DdJeMeHTa Toka. 3akoH bwuo-CaBapa-Jlammaca — kak
TEOpeTHIeCKoe 0000IIEHIE SKCTIEPUMEHTABHBIX UCCIICOBAHUA.

44. Cuctremsr emuannn CGSE, CGSM wu CHU. Eguaunsr wusMepeHus
AIIEKTPOMArHUTHBIX BEIMYUH B 3TUX CUCTEMAX.

45. MaruuTHOe HamnpspkKeHUEe. 3aKOH TMOJHOTO TOKA B HMHTErpajbHOM U
muddepeHunanbHoi popmax.

46. MarauTHoe€ 1oJjie KOHTypa ¢ TOKOM. MarHuTHbI MOMEHT KOHTYpa C TOKOM.

47. MarauTHoOE 10Jie IBIKYIIMXCS 3apsiIoB; €ro BEJIMUYMHA U HAIIpaBJICHHE.

48. JleficTBMEe MarHUTHOTO TOJIA HA 3JIEMEHT Toka. 3akoH Ammnepa. [IpaBuso neBoi
PYKH.

49. JleiicTBMe MarHUTHOTO MOJs Ha JBWXKymuecs 3apsabl. Cumna JlopeHma, ero
OpPTOTOHAIBHOCTH JIBUKEHHUIO 3aPsI0B.

50. JleiicTBHME MarHUTHOTO MOJISl HA KOHTYP ¢ TOKOM. Bpariaromniuii MOMEHT paMKu
B IOJIE.

51. Marnetuku. BeKTOp HaMarHW4MBaHUs, €r0 CBS3b C JIMHEWHOW IJIOTHOCTBHIO
OBEPXHOCTHBIX TOKOB.

52. BeKTop HampsKEHHOCTHM MAarHMTHOrO MOJsi B MarhHetuke. Ero cBs3p c
HaANPsHDKEHHOCTBIO MOJIsl 0€3 MarHeTHKa.

53. BekTop MHAYKIMM MarHUTHOIO TOJsI B MAarHeTHKe, €ro CcBs3b C
HAaMarHMYWaBEMOCTBIO U HAIIPSKEHHOCTbEO MArHUTHOTO TOJISI.



54. UM30TpoIHbIE MarHeTHKU: CBS3b WX HAMarHMYMHHOCTU C HAaNpPSHKEHHOCTBIO
HOJIA.

55. U3oTpornHbie MarHeTHKH: 179 MarHuTHas MPOHUIIAEMOCTh U
BOCIIPUMMYHMBOCTb.

56. MonekynsipHble TOKH, MPUPOJIa MOJIEKYJSPHBIX TOKOB. MarHUTHBI MOMEHT
AJIEKTPOHA B aTOME, €0 MPEeLeccHsi BO BHEIIIHEM MAarHUTHOM TIOJIE.

57. Juamarneruku. [Ipupona auamarunernsma. CBoMCTBa TMaMarHETUKOB.

58. Ilapamarueruku. Ilpupona mapamarHetuzma. CBoWCTBa mNapamMarHETHKOB.
3aBUCUMOCTH UX MarHUTHOM BOCIIPUUMYUBOCTU OT TEMIIEPATYPHI.

59. deppomarteTusMm. [Ipupona dbeppoMarseTusma. CnoHTanHoe
HaMarHU4MBaHUE U IOMEHBI. [ UCTEpE3UCHBIE SIBICHUS.

60. 3akoHbBI MarHeTHU3Ma Mpu HATUYUU MAarHETUKOB.

61. Ipenomnenne yuHuii B W H HA TPaHUIE pasjelia JBYX MarHETHKOB.
HenpepbIBHOCTE TMHUI HANPSPKEHHOCTH HA TPAHULIE Pa3/iesia MATHETUKOB.

62. Ilorok mHayKIIMKU MarHuTHOTO ToJisA. Teopema Octporpazackoro — ['aycca st
MarHUTHOTO MOJIs (B MHTETpainbHOM u qudpepeHnnansuoi popmax).

63. PabGora mpoBoAgHHMKAa C TOKOM M KOHTypa C TOKOM B MAarHUTHOM IIOJiE.
HcTouHuk 3TOM paboThI.

64. SBnenue snexkrpoMarHuTHON uHAYKIMK. [IpaBuino Jlenua. 1C unaykuuu.
65. DOJIC MHIYKIMHU U UCTOYHUKH CTOPOHHUX cuil. [lepBoe OCHOBHOE MOJIOKEHHE
Teopun MakcBesuia. BuxpeBoe aiekTpuyeckoe noiie.

66. SBneHue caMOMHAYKIMU. HAYKTUBHOCTH KOHTYpA U METO/IbI €€ pacyeTa.

67. DAC caMOMHAYKIMU, €€ TMPOSBICHUS (IKCTPATOKH 3aMbIKaHUS |
Pa3MBbIKaHHUS).

68. BsammHas WHAYKIHUS W B3auMHas MHAYKTUBHOCTH. JJIC B3ammHOI
UHAYKLIKW. B3auMHas HHAYKTUBHOCTB — KaK ajreOpanyeckasi BETUYHMHA.

69. CoOcTBeHHas U B3auMHasi SHeprusi TOKOB. [loHast YHEPTUS TOKOB.

70. DHeprus W TIOTHOCTh SHEPTUUM MArHUTHOTO moiisA. CBSA3b CUI U DHEPTUH
MarHUTHOTO MOJIS.

/1. BuxpeBoe 3JEKTpUYECKOE MOJie, BUXpeBble TOKU. Tokum Pyko. CkuH —
s dexr.

72. Toxu cmenieHud. [I10THOCTH TONHOTO TOKAa. BTOpoe OCHOBHOE MOJIOKEHUE
Teopun Makcseina.

73. YpaBHeHus MakcBesia B MHTETpajdbHOU opMe U uX PU3NYECKHUil CMBICI.

74. YpaBHenuss MakcBemna B auddepeniuansaoil  Gpopme u ux (uznyeckuit
CMBICIL.

75. MarepuanbHble ypaBHeHUsI MakcBesia.

76. YpaHenust Makcpemwia. CUMMeTpUs U TUHEHHOCTh YpaBHEeHUI MakcBeria.
77. OTHOCHUTENBHOCTH DJIEKTPOMArHUTHBIX moJied. dopmynbl mpeobpazoBaHUs
noJsieil (HepeIATUBUCTCKUI CITy4ail).

78. CoOcTBeHHBIC W 3aTyXaloIlUe SJIEKTpOMarHUTHbIE Konebanus. CoOcTBeHHAs
yacToTa. YactoTa 3aTyXarnmx KojieOaHui.

79. Benuumnbl, xapaktepusylompe 3aryxaHue. JloOpoTHOCTH KOHTypa U
JNEKPEMEHT 3aTyXaHusl.



80. BeiHyxIeHHBIE 2JIEKTpOMarHUTHBIC KoJieOaHusl. MaTeMaTHYecKoe OMHCaHUe
U TpaKTHYECKas pean3arius.

81. Ilepemennslii TOK. 3akoH OMa AJid [IeNU NEPEMEHHOr0 TOKA. AMITUTYIHAS U
¢dazoBasi pe30HAHCHBIE KPUBBHIE.

82. R, L u C B uenu nepeMeHHOro Toka. Pe30HAaHCHI B 1ENsAX EPEMEHHOT0 TOKa.
83. MomHocTh, BbIZENsEMas B Iend TepeMeHHoro Toka. Koaddumuent
MOIIIHOCTH TIEPEMEHHOT0 TOKa.

84. Ilomyuenne u Tmepefadya TmepeMeHHOro Toka. Tpanc Qopmauus u
Kod(ppuUeHT TpaHc GpopmaIuy MepeMeHHOro TOKa.

MaTepI/IaJIbl, YCTaHABJIUBAKIIHE COACPKAHUE H TIOPAJAOK IIPOBECIACHUSNA
MPOMEKYTOYHBIX 1 UTOTIOBbBIX aTTeCTaHHﬁ.

Oo0pa3en aJs Tecra.

1. Kak pacnpezaeneH 3apsi B mpeeiiax IeMEHTapHBIX YaCTHII.
1) paBHOMEpHO; 2) HEPaBHOMEPHO; 3) HEBO3MOXXHO OIPEICINTD; 4)
HEPAaBHOMEPHO 10 TIOBEPXHOCTH ;5) HEPAaBHOMEPHO IO 00bEMY.

2. Kak cBs3anHO HaIIPAKCHHOCTSD C HOTCHIII/IaJ'IOM?

E_| PP P @*]- - e Y L .
1) —E_(é’xl+é)yj+azk ;2)E=grad ¢ ; 3)E=grad ¢ ; 4) E= — ; 9) E

grad ¢

3. lap pagnyca R = 0,5M umeeT Takyo e eMKOCTb, YTO U TUNIOCKUI KOHJAEHCATOP
¢ miomaael0 00kmagok S = 630 cM® . ONpemeNnTbh pPACCTOSHHE MEKIY
oOkmagakamu d 3TOr0 KOHICHCATOPA, €CIIM MEXIy OOKIaIKaMH HaXOIHUTHCS Ta ¥Ke
cpena, uTo U BOKPYT IIapa.

1)1 cm; 2)2,5 cm ;3) 30 cwm; A cMm; 5)5 cm.

4, Kak cBsi3aHHBI MeXIy COOOW JuAPJEKTpUuYecKas MPOHUIAEMOCTb €
KOHIICHTPAIUS MOJICKYJI N U UX MOJISPU3YEMOCTHOL ?

£ . _ . 1+a 1-a
1)a:77,2)n—0c8, 3e=an+1l; 4) = 5)—/7 =g

5. Nmeercs pa3BeTBiIeHHas LENb C MapaMeTpamMu, YKa3aHHbIMH Ha PHUCYHKE.
Hanummre ypaBuenust Kupxrodda aist atoit nenu



R+ | L ( uwepes I, |, m I3 obo3HayeHBI TOKH,
— L TEKYIIHE yepes COOTBETCTBYIOIIINE

R, H ] K. HUCTOYHUKH )
I

| | ||
1 I II
4 I L L
1. |1+|3:|22. |1+ |3 + |2 =0
I, (R2+R3)+13r3=-¢;5-¢3 L (Ri+ Ry -I3r3=¢€3-€
|1 (Rl + R4) + |2 (R2 + Rg) =- (81+ 83)'2 (Rg + R3) - |3 3 =&+ &3

3. 1i- I3-1,=0 4. Hu onHa U3 PUBEIACHHBIX
CHCTEM

I (Ry+ Ry) +l3r3=¢3-¢;. HEBEpHa

I (Rg + R3) -loro=-65-¢3 5.Bce BCPHBI

6. Karymka mmuano#30 cm coctout u3 1000 BuTkoB. HaliT HampspkKeHHOCTH
MAarHuTHOI'O IIOJ1 BHYTPM KATYIIKH, €M TOK B Heu 2A. [lmameTp KaTyuiku
CYUTATh MAJIBIM 110 CPABHEHHMIO C €€ JUIMHOM.

1)3,141022 :2)6,6 1012 ; 3)832; 42,3110 2; 5)6.6710° 2.
M M M M M

7. 3apsn ( ABMKETCS CO CKOPOCTBIO 9 M BIETAET B MArHUTHOE IOJIE UHAYKIMA B.
Yemy paBHa smeMeHTapHas padota cuibl Jlopenma (fy).

1) f£,9codd, ), 2) (9, f)at 3) dA =0 ; 4)
g9 Bsin(3 B) 9 dtcog 7,9).
5) COOTBETCTBYET BCEM.

8. YkaxuTe 3aKOH HapacTaHWs TOKAa B IICMH, COAEpKaIled WHIYKTHBHOCTH IPH
MOJKJIFOYEHHH €€ B 11emb noctosiHHoro JIC  (cM. puc.)

A e
E e el
\H_{ £ d Lj ,

4) /:E(l_ e
5) /=%[1— exp(—%zﬂ.




9. KonebaTenpHBI KOHTYP COCTOMT M3 KOHJeHcaTtopa eMkocThio C = 888 md u
KaTyIIKA ¢ WHAYKTUBHOCTRIO L = 2 M ['H. Ha kakyro qiwHY BOJIHBI A HacCTpOSH

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

10. ITo aBym karymkam uHayktuBHOCTH 0,4 ['H 1 0,5 T'H TekyT Toku 1A u 2 A
COOTBETCTBEHHO. ONpenenuTh B3aUMHYI0 UHIYKTUBHOCTh 3THX KOHTYPOB, €CIU

IIOJIHAsl MAarHUTHAS SHEPTHSI 3TUX TOKOB pasHa 1,4 Jx.
1) 1T 2) 2 I'n; 3)510" I'n; 4)110°Tnm; 5)510°In.

HepequL BOIIPOCOB K 3a4€Ty IIO 9JI€KTpI’I‘IeCTBy U MarueTusmy

1. 3akon Kynona, ero skcrnepuMeHTajdbHas MNpoBepka U IuddepeHnmranbHas
TPaKTOBKA.

2. HanpsokenHocTs aiekTpudeckoro moss. [lpunmun cynepnosunuu. [loTox
BekTopa. Teopema Octporpajackoro — ["aycca.

3. TloTeHIManbHOCTH DJIEKTPOCTATUYECKOTO TOJIA. MaTeMaTHYeCKuid KpuTepuit
MOTEHUHUAIBHOCTH 10JIs1. CKaApHBIN MOTEHIIUAJ, ET0 HOPMHUPOBKA.

4. lloreHuman moJig pacHpeleleHHbIX 3apsaoB. HaxoxkaeHue noTeHuuana o
3aJJaHHOW HANPSKEHHOCTH TOJIA.

5. lTlonme Ha TNOBEPXHOCTM W BHYTPU TMPOBOJHUKA. BiMsHUE KPUBHU3HBI
IIOBEPXHOCTU HA XapakTep pAcHpencsieHUs 3apsAl0oB Ha IOBEPXHOCTH.
Merannmnueckun 3KpaH.

6. IloreHuuan npoBoAgHMKAa. EMKOCTh YEIMHEHHOIrO NpPOBOJHUKA. EMKOCTHBIE
ko3 duireHTsl. EMKOCTh KOHAEHCATOPOB, UX COCTMHEHHE.

7. Tlonspuzauus IUAIEKTPUKOB. BekTop mnossipuzanuu. ieKTpocTaThuyecKas
teopema ["aycca npu HAIMYUK TUAJIEKTPUKOB.

8. Bekropsl £ u DB amdnekrpuke. IIpenomiende nuuuii £ U D Ha IpaHuLE
pazzesna IuAJEKTPUKOB.

9. CoOctBeHHas, B3aUMHasl ¥ MOJHAS YHEPTUHU AJIEKTPUUECKUX 3apsiIOB.

10. OObeMHas MIOTHOCTh SHEPTUM DJICKTPUUYECKOTO TOJiA. BrIpakeHue moiaHOM
OHEPI'UH 4epe3 IIIOTHOCTh SJHEPTHH.

11. Cunbl B 3ieKTpUUYECKOM Toyie. BhIunciieHue cuibl depe3 BbIpaKeHUE IS
DHEPI'UH IEKTPOCTATUYECKOTO MOJIA.

12. Humonb. Ilome pumonsa. Jlumoas BO BHENIHEM DJICKTPUYSCKOM TIOJE.
ITonsspn30BaHHBIN AUDIIEKTPUK KaK COBOKYITHOCTb AUIOJIEH.

13. JlokanpHOE moOJIe B AUAJIEKTPUKAX €ro OTJIMYME OT BHEIIHEero. JIuHeiHbie
M30TPOIHBIE AUAIEKTPUKH. [losIpu3yeMoCcTs MONIEKYI.

14. HenonsipHble AUDJICKTPUKH, CBSA3b JUAJIEKTPUUECKON MPOHUIIAEMOCTH C
NOJIIPU3YEMOCThIO MoJieKyl (ypaBHeHue Kiaysuyca — Moccotn).

15. Tlonspuble paudnekTpuku. CBA3b AUAIEKTPUYECKONM MPOHUIIAEMOCTH C
TEMIIEPaTypPOM.



16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.
31.

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

39.

DNEeKTpUUECKOE TMOJ€ MpU HAIWYUU dJeKTpuueckoro Ttoka. Cuiia Toka,
IJIOTHOCTH TOKA, UX CBA3b C MOJABUKHOCTHIO HOCUTENEH.

3akon Owma Ui ydacTKa Iemd W Bced 1enu (B HWHTETpaIbHOU U
muddepeHunanbHON popMmax).

Pabota Toka. 3akon [[xoyns — JleHna B unTerpanbHoil U auddepeHuuanbHoMl
dbopmax.

Jlunentnwie nenu. [IpaBuna Kupxroda, ux o6ocHoBaHUE U IPUMEHEHHUE.
DNeKTponpoBOAHOCTh MeTaIIOB. OnbIThl Tonmena - Ctroapra. Knaccuueckas
AIEKTPOHHAS TEOPUSL.

OObsicHenust 3akoHa Oma u [[xoyns JleHna KiacCMYeCKOW 3IEKTPOHHOU
TeOpUen. YJelibHasi 3JCKTPONPOBOAHOCTh. Hemocratku  Kiaccuueckou
AJIEKTPOHHOMN TEOPUHU.

DONeMeHThl 30HHOW TEOpUU MPOBOAUMOCTH. MeTasuibl, MOJTYNPOBOJHUKU M
IUDJIEKTPUKHU. Y pOoBeHb DepMu.

CoOcTBeHHBIE u MIPUMECHbIC MOJIYTIPOBOTHUKH. 3aBUCUMOCTh
AIEKTIPOBOJUMOCTH MOJIYTPOBOIHUKOB OT TEMIIEPATYPHI.

KonrakTtHast paznocts norenuuanion, repmo IJIC. Tepmonapa, TepmobaTapesi.
OnexkTponpoBOAHOCTh kuakocTed. KoadduumeHnt aucconuanum M €ro
3aBUCUMOCTh OT TemnepaTypbl. 3akoH OcBanpga. 3akoH Owma s

AIEKTPOJIUTOB.
DJIEKTPONPOBOJHOCTh Ta3oB. HecaMoCTOSTENbHBIE U CaMOCTOSITEIIbHbIC
ra3oBbI€ pas3psbl. Nonnzanus u pEKOMOUMHAITHS. ITepexon

HECAMOCTOATEIIBHOTO pa3psia B CAMOCTOATEIIbHBIM.

Meroapl perucTpalu U U3MEPEHUsT MAarHUTHOIrO moiisl. Bektop HHAyKIMu
MarHUTHOTO MOJIS.

Pacuer MarHuTHOTO MOJIA MO 3aJaHHBIM TOKaMm. 3akoH buo-Casapa-Jlamnaca.
[Tone nBuXymmxcs 3apsa0B.

3aKOH TOJHOTO TOKAa, €ro HWHTerpaibHoe U AuddepeHunaibHas
dhopmyIHpOBKa.

Cucrema equuanin CGSE, CGSM u CU. Eqnuunsl |, B u H B aTuX cucremax.
[ToTok BekTOpa MHIYKIIMK MarHUTHOTO 1oJsi. PaboTa mpoBoaHMKA U KOHTYypa
C TOKOM B MArHUTHOM MOJIE.

MarHuTHbli MOMEHT KOHTypa € TOKOM. MAarHutHOe MOJj€ MarHUTHOTO
MOMEHTA. /[elicTBME MarHUTHOTO MOJII HA KOHTYP C TOKOM.

Marnetuku. BekTop HaMarHM4YuMBaHUS, CBSI3b €r0 C IOBEPXHOCTHBIMU
Tokamu. [Ipupoia mOBEpXHOCTHBIX TOKOB.

Bekropsl B M H B MarHetukax. CBs3b UX ¢ MATHUTHOM BOCIIPUMMYUBOCTBIO
Y IPOHULIAEMOCTHIO.

[Ipenomienue TMHUI B U H HA TPAHULE pa3/eia MarHEeTUKOB.

MarnutHoe none B maruetukax. [Ipupona aua-, napa-, u eppomaraerusma.
OCHOBHOM  3aKOH  BJEKTPOMAarHUTHOW MHAYKUUHM (MHTErpaibHOE U
muddepennnansHoe npeacrasieHue). [Ipasuno Jlenna.

Asnenue camouHaykuuu. DJIC camoumHaykiuu. MHIYKTHBHOCTH KOHTYpA.
Enunuiibl MHTYKTUBHOCTH.

DKCTpaTOKU 3aMbIKAHUS U Pa3MbIKaAHUS, UX UCIIOJIb30BaHUE.



40. BzammHas WHIAYKIUS, B3anMHasi MHAYKTUBHOCTh. B3anMHas 2HEPTUst TOKOB.

41. CoOcTBeHHasi, B3aWMHas W TOJHAs JHEPrus TOKOB. [I10THOCTH 3Hepruu
MarHUTHOTO MOJIS.

42. Cwuibl B MATHUTHOM MoJie. BpluncieHue CUiibl U3 BBIPAXKEHUS JJII SHEPTUU
MarHUTHOTO MOJIS.

43. BuxpeBoe ayekTpuueckoe moje. I[lepBoe OCHOBHOE TOJIOKEHHE TEOpUU
Makcsenna. Buxpessie Toku. Toku @yko. CkuH — 3¢ hexT.

44. Bropoe OCHOBHOE TMOJOKeHHEe Teopuu MakcBemia. TokM CMeleHus.
[1710THOCTB MOJIHOTO TOKA.

45. VYpaHenuss MakcBesuia B HHTErpainbHoil U nuddepennmnansaoi hopmax, ux
(bu3HYecKuil CMBICT.

46. CoOcTBEeHHBIC U 3aTyXalOlIUe AIEKTPOMarHuTHbIe Kojiebanus. JloOpOTHOCTh
KOHTYpa.

47. BbeIHYXIEHHBIE DJJICKTPOMarHuWTHBIE KoyieOaHus. Awmmumtyga u - (asa
BBIHYKJICHHBIX KOJICOaHUH.

48. Ilepemennsiii Tok. R, L u C B nienu nepemMeHHoro toka. 3akoH Oma B 11enu
NepeMEHHOro Toka. BekropHas auarpamma.

49. MomHocTs nepemeHHoro toka. Koadduuument mourHoctH. DPeKTUBHBIN
TOK.

50. Pe3onaHcHbIE sIBI€HMS B LEMAX MNepeMeHHoro Toka. (Pe3oHaHC TOKOB M
HaIPSHKESHU ).

51. DneKTpOMarHWTHBIE BOJIHBI. YpPaBHEHHWE BOJHbI U BOJHOBOE YpPaBHEHUE.
CKopocCTh pacnpoCTpaHEHHUSI JIEKTPOMArHUTHBIX BOJIH.

52. CpoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. [IMOTHOCTH ZHEPruM M IUIOTHOCTH
IIOTOKA YHEPIUU 3JIEKTPOMArHuTHBIX BOJIH. Bekrop Ilolitunra.

Pasnen 4. MonekyispHas pusuka

1.OTHOCUTENBHAS Macca aTOMOB U MoJieKyJ. Kak MOXXHO HalTh aOCOMIOTHYIO
Maccy, 3Has OTHocuTenbHyro Maccy. IIpumepsi.KonuuectBo BemectBa. Molib.
MounsipHasg Macca, Kak ee ONpeeNuTh JIJIs JIF0OOro BEIIeCTBa.

2. Temnieparypa. Onpenenenue temneparypsl. Equnuiia usmMepeHus TeMeparypal.
Urto nmpuHMMAKOT 3a OIMH Tpaayc temnepaTypbl. IlocTpoeHne TemIiiepaTypHOit
mKajnbl. TepMOMETpHUYECKOE TENO M SBJICHUS, pElepHble TOYKU.TepMoMeTp.
Lenbcus, Peomiopa u @opunreiita. CBsi3b MEXAYy TEeMIEpaTypod H3MepsieMoin
STUMU TEPMOMETPAMH.

3. UneanbHo — ra3oBblii TepMOMETp. AOCOIIOTHBIA HOJb. TepMoauHaMHuuecKas
mKaina temmnepatypsl, mkana KensBuna. EaumHunia mamepeHus: temmnepaTypsl 1O
mkane KenbBuHA. Y paBHEHHE COCTOSIHUE UICABHOTO rasa.

4.Pacnpenenenue bonpuMaHa. DKcnepHMEHTaJIbHAs NMPOBEPKa paclpeneieHus
boneumana.Pacnipenenenne  MakcBemna.  IloctanoBka  3amaun.  ®Dopwmyia
pacnpenenienuss Makcseiuia. XapakTepHble CKOPOCTH pacipeneneHus Makcpena.
5. Bropoe nauano repmonunamuku. Onpeaenenne Knaysuyca u ToMmcoHa.
OO0BsicHuTh Ha npuMepax. TeopeTuueckoe onpeaeaeHrue MOHITHH YHTPOIHH.



6. CraTuueckoe onpezaeneHue NoHATUU SHTponuu. OnpeaeieHny BTOPOro Havano
TEPMOJAMHAMUKHN HAa OCHOBE MOHATHH SHTPONUH « TerioBasi CMEPThY, BEUHBIH
asurarens 2'° poaa. Pacuer H3MEHEHHUs SHTPOIMHK B MTPOIIECCaX UACATBHOTO Ta3a.
7. 3aBUCUMOCTb U30TE€PMBbI MTEPEX0/1a )KUJIKOCTh B Map OT TeMIIEpaTyphl.
Kputnueckune nmapaMmeTpsl. Y CI0BUE MIEPEXOAA )KUAKOCTH B nap. OnmanucueHus.
N3otepmbl Ban-nep-Baanbca. [lepechlieHHbIN WK IEPETPETHIN Tap.
[Tepeoxnaxaennas xuakoctb. Iddext Ixoyns — Tomcona. Koaddurmenr
apdexra xoyns — Tomcona. MHBepcHas TeMiieparypa.

8. Pabora, coBepiiaeMas cuiamMH TOBEPXHOCTHOTO HaTshkeHUs. CHIIOBOM U
HPHEPreTUYECKUM CMBICT G. Paznuuus MexAy TMOBEPXHOCTHBIM HATSKEHUEM
JKUJKOCTA M PACTSIKEHUEM PE3UMHOBOM TNOBEPXHOCTH. DoOpMa MOBEPXHOCTH
wuakoctu. [Tpumepsl. 3aBUCUMOCTE (POPMBI KUAKOCTH OT JACHCTBYIOIIMX Ha HEE
CHJL.

9.[laBiieHre Mo UCKPUBJIEHHON MOBEPXHOCTHIO KUAKOCTH. [loueMy moBepXHOCTh
KUIKOCTH JAaBUT Ha oObeM KUAKOCTU. BeiBectn dopmyny Jlamnaca. Jlenats
BBIBO/IbI.

10. Kanunnsipusle spienus. [loueMy XKUAKOCTh B KaMWJUIApax MOJHUMAETCS WIH
onyckaercs. HaiiTh BBICOTY MOAHATHS WM OMYyCKAHUS JKUIKOCTH B KaNWJUISIpaX.
[IpuMepsbl IPOSIBIEHUS KaWJUISIPHBIX SABJICHUHN B IPUPOJAE U B TEXHUKE.
11.Wcnapenue. JlaBiaeHre HACBIIIEHHOTO MMapa HaJ KUAKOCTbIO. UTO 3TO Takoe, OT
4ero OHO 3aBUCHT. [loueMy mnpu HCHApEHUM KXHUAKOCTh OXJIAXKIACTCA, a MOPHU
KOHJICHCAIIUU — HATPEBAETCHI.

12 Kunienne. [louemy TemmepaTypa KHUICHHS 3aBHCHT OT BHEITHETO JaBJICHUSI.
VYpasuenne Knanelipona nu Knaysuyca. [lokazaTe 1Mo Kakomy 3akOHY 3aBUCHUT T
KUIIeHus OT P.

13.Kpucrannuzanus v 1iaBlieHne KPUCTAJUTMYECKUX BemecTB. MOHOKPHUCTAIUIBI U
MOJIMKPUCTAJUIBL. 3aBUCHUMOCTh TEMIIEPATYPhl IUJIABJICHHUS OT JABJICHUS IS
HOPMAaJIbHBIX U aHOMaJIbHBIX BemiecTB. CyOonumanus. Juarpamma cyOiaumanuu.
14.®da3zoBeie  mepexoasl BTOporo pona. Ilomumepdusm yriaepona, 0JIOBO.
OtnaunuuTensHble ocoOeHHOCTH (azoBoro nepexoqa | u Il poma.

15. Teepnoe teno. Kpucramnuueckue u amopdusie TT. [Touemy kpucraminieckoe
TT umeer ompenenennyw T, a amopdHble Tera He uMerT. AMopdHbIe Tena
otHocaTca K TT wm kumakoctu? AHU30TPOINHUS CBOMCTB KPUCTAJUIMYECKUX TEIL.
[Touemy oHM 001a1aI0T AHU3OTPONIUEN CBOMCTB.

16.CummeTpusi. OnemenTsl cummeTpun. [Ipumepsr.

17. quddysusa. [Inornocts nmotoka muddysuun. @opmyna duka. Kordoumuent
muddy3un. CranmonapHas u HectauuoHapHas nuddysus. BpemenHoe ypaBHeHUE
audysun. Kospdunuent nuddysun. (3aBUCUMOCTB A,V ).

18. TenmmonpoBoaHOCTh. [1MOTHOCTH OTOKA TEIIOBOM 3HEepruu. Bszkocts. TloTok
ummyinbca. Koadpduuuent Bsskoctu. Cuna Ttpenusa. YpaBHenue HproToHa.
Enununa uzmepenus koddpdunmenta Bsa3kocTd. CTainoHapHas U HECTallMOHApHAs
B3KOCTh. Kakue Tena 061agatoT BA3KOCTHIO

Bonpocel K KOJUVIOKBUYMaM



I.Maccel u pasmepbl aTomMOB M Mojekyd. KonmyecTtBo BemectBa. MonsipHas
Macca.

2.MoOJeKyJIIpHO-KUHETUYECKOE  TPEICTABIEHUE O  CTPOCHHWHM  BEIIECTBA.
bpoyHnoBckoe nBmxenue. @opmyisia CMOyX0OBCKOTO-OUHIITENHA.

3.ArperaTHoe COCTOSIHUE BEIIECTBA U €0 OCHOBHBIE IPU3HAKH.

4.CpenHee 3Ha4Y€HUE [JUCIIEPCHOW M HENPEPHIBHO MEHSIOLICHCS CIIy4ailHOU
BennuuHbl. Jlucnepcus. @ynkuus pacnpenenenus. Pacnpenenenue ['aycca.
5.CronkHoBenue Moiiekyd. Paccesnune. OddexTuBHas I1UIOMAAb CEUCHHS
paccestHusl.

6.Cpennsist JyinHa cBOOOAHOTO Mpolera MOJIEKYJI U CpeHEe YUCIO CTOJKHOBEHUU
B €JJMHUIly BpPEMEHH. 3aBUCUMOCTb 3TUX IapameTpoB oT T u P.
7.9KciepuMEHTAIbHOE OIpeieJIeHHE JUIMHBI CBOOOIHOTO Mpoodera.

8./laBieHne raza Ha cTeHKM cocyna. OCHOBHOE KMHETHYECKOE YPAaBHEHHUE Ia30B.
EnvHuUIbl 1 TpuOOpPHI 1Sl U3MEPEHUS JaBICHUS.

9.Temneparypa. [IpuHIUITBI TOCTPOEHUS WIKANBI TEMIIEpaTyp. TepMoMeTprudeckoe
TEJO U SABJIECHUs. PenepHas Touka. OMIUpHUUecKas U TEPMOJUHAMUYECKAS IIKAJIbI
TEMIIEPATYP.

10.YpaBHeHuUe coCTOsIHUSA UJlealIbHOTO Ta3a (yp.MenneneeBa-Knamneiipona).
11.3akoHbI ¥ TIpoLiecchl uaeanbHoro razoB. Koadgounuent cxumaemoctu. Pabora
IIPU U30IPOLECCAX.

12.bapomeTtpuueckas ¢opMmyiaa C Y4ETOM 3aBUCHUMOCTH (§ OT BBICOTHI.
HepasunoBecnocTs atmocdepst 3emiuu. [logpemnas cuna.

13.Pacnipenenenue bonbpliMaHa M 3KCIEPUMEHTAIbHOE MPOBEPKA paclpecicHue
bosibiimana.

14 Pacnpenenenrie MakcBemia. 3aBUCUMOCTb paclipeneneHue MakcBemna oT
teMrneparypsl. OnbITHas IPOBEPKA pacnpeneneHne Makcpeia.

15.Cpennss apudmeTnueckas, CpeqHsas KBagpaTUyHash W HaWBEPOSTHEUIIas
CKOPOCTH.

16.Pacnipenenienrie MOJIEKYJT IO CKOPOCTSAM U aTMocdepa TIaHeT.

17.I1epBoe Hauano TepMoAHAMUKU. PaboTa 1 BHYTpEHHS SHEPTHSL.
18.PaBHOBECHBIE U HEPABHOBECHBIE COCTOSIHME W mpolecchl. OOpaTumbie U
HEO0OpaTUMBbIE MPOIECCHI.

19.1Ipouieccbl B uaeanbHbIX Ta3ax. M30XOpUYEeCKUH, HU30TEPMUUYECKUM,
M300apUUeCKUil U MOJUTPOIHBIN MPOIECCHl. Y paBHEHUE MTOJIUTPOTIBIL.
20.TennoeMKOCTh HICANIBHOTO Ta3a. YAeabHas W MOJIEKYJISIpHAs TEIJIO€MKOCTb.
3aBUCUMOCTH TETNIOEMKOCTH OT YCJIOBHS COOOIIeHHs TeroThl. @opmyra Maiiepa.
21.Pacxox1eHHs TEIIOEMKOCTH HJICATIBHOIO ra3a ¢ dKCHEPUMEHTOM Ha IpPHUMEpE
BOZIOPOJA.

22.Btopoe Hauano TtepmoauHamuku. Omnpenenenne Kiaysumyca u  Tomcona.
OHTponusl Kak (yHKLUHS COCTOSHUS M Mepa pasynopsjpodeHHoctH. Dopmyna
bonbimana. «TenoBast cMepThY.

23.Iuknuueckue mpoiiecchl. PaboTa npu NUKIMYECKUX MPOIECCax.

24.YcnoBusi HEOOXOAUMBIE JIsI COBEPILIECHUS HENPEPbIBHOM padOThl TEIMJIOBBIX
MamnH. [{ukn Kapnao. KIIJI mapoBbIX MalliH W JABUTaTeNedl BHYTPEHHETO
cropanus. Y cioBus noseimenust KIT/I.



25.Peansbheie rasel. Cuna B3aMMOJCHCTBUS B PEAJIbHBIX I'a3ax.
26.OKkcniepuMEHTaIbHbBIE HM30TEPMbl B peanbHbIX ra3zax. CKmKeHue ra3os.
Kputnueckas touka. CBolicTBa ra3oB (1apa) B KpHTHUECKOM COCTOSTHUU.
27.YpaBuenue Knaneiipona-Knaysuyca. SIBHbIM BUJ 3aBUCUMOCTU JIaBJICHUE
HACBIILIEHHOI'0 Napa oT TemmepaTypsl. ['paguk 3Toil 3aBUCHUMOCTH.

28.YpaBHenue Ban-nep-Baanbca. YyeT cui NpUTSKEHUS U OTTAJIKUBAHUS MEXKIY
MOJIEKYJIaMU ra3a.

29.130tepmel Ban-aep-Baanbca. [lepeoxiiaxkieHHbIN ap U ieperpeTas >KUaKoCTh.
MeracrabunbHoe coctosiHue. Kputrueckue napameTpsl.

30.0¢pdexr [Ixoyna-Tomcona. Juddepennmanpapnii kodhdumueHnt sddexra
Jxoynsa-Tomcona. Temneparypa unBepcuu. Dddekr J[xoyns-Tomcona B rase
Ban-nep-Baansca.

31.Meronpl mONy4YEHHsT HU3KHX TEMIEpaTyp M CxXWkeHHs ra3oB. CBoHCTBa
BelIecTBa npu temmneparype oiau3koi k O K.

32.IloBepxnoctHoe  HaTsbkeHus.  CBoOomuass  sHeprus.  Kosdduuument
MIOBEPXHOCTHOTO HAaTsKEHUS. lIpuMeppl, NEMOHCTPHUPYIOIIME HAJIUYHE CHIIbI
ITOBEPXHOCTHOTO HATSKEHUS.

33.BnusiHde CWIIBI TSXKECTH M BTOPOW cpelbl HAa (QOpMy KUIAKOCTH. Y CIOBHS
PaBHOBECHS HA TPAHULIE IBYX HKUIKOCTEM.

34.YcnoBusi paBHOBECHSI Ha TpaHULE >XUAKOCTb - TBEpAOE Teno. BuusHue
CMayMBAEMOCTH Ha BEJIMYMHY MTOABEMHOMN CUJIBI.

35./laBneHue Hal UCTIPABIEHHON OBEPXHOCTHIO KUJKOCTH.

36 Kanmmmsipaoe  siBineHus. PopMa  ypOBHS  JKUIAKOCTH  MEXKIY  ABYMS
CKpPEILICHHbIMH IUIacTUHaMH. CuHibl CLHEIUIEHHS MEXIYy CMauyuBAIOIIMMUCS
napaJjIeIbHbIMU IJTACTUHAMU.

37 Ucnapenusi. Tennora wucnapeHus. J[laBlieHue HACBIIIEHHBIX I[MapoOB BOJIM3U
VICKPHUBJICHHON NTOBEPXHOCTH KUAKOCTHU. Y CJIOBUS BBINAJACHUS JOKIS.

38. Kunenuns. 3aBUCHUMOCTb TEMIEPATYpbl KUIIEHHs OT JasieHus. lleperperas
xuakoctb. [ly3eippkoBast kamepa. [lepenacsiennsii nmap. Kamepa BuiibcoHna.
39.Ctpykrypa xuakoctu. @yHkuus pacnpeneineHud. JKulKue KpUCTalIbl, HX
CBOWCTBA U IPUMEHEHUS.

40.Kunkue pactBopbl. KoHLEHTpauust KUJIKUX pacTBOpPOB. HackIleHHbIM
pactBop. PactBopumocTs. OTIMUME CBOMCTB pacTBOpPa OT CBOKMCTB KOMIIOHEHTOB.
41.Temnora pactBopeHusi. MaeanbHplil pacTBOp. YHOPYrocTh HACBIIICHHBIX MapOB
HaJl uJealbHbIM pacTBOpOM. 3akoHbl Payins u I'enpu. ['a3upoBaHue BOAbI.
42.3aBUCUMOCTb PAaCTBOPUMOCTH OT TEMIIEPATYPHI. JJuarpaMmbl paCTBOPUMOCTH.
43 .Kunenust >KUIKOCTH pacTBOPOB. J(marpamma COCTOSIHUSI OMHApPHBIX CMECEH.
Pa3nenenne KOMIIOHEHTOB pacTBOPA.

44.0cmoTryeckoe naBiieHHE. MexaHu3M €ro BO3HUKHOBEHHs. 3aKOHOMEPHOCTH
OCMOTHYECKOT'O TaBJICHUS.

45.Trepapie Tena. Kpucrammueckue u amopHblie Tena. AHU30TPONHS CBOMCTB U
OTpaHKa KPUCTAINYECKUX TEJL.

46.CuMMeETpUS  KPUCTAUIOB. OJIeMEHThl cuMMmeTpuu. Ilpumepsl. Todeunsie
TPYIIbl CHMMETPHH.



47.Kpucramnuueckass pemerka. [IpumutuBHas pemerka. TpaHcnsumoHHas
cumMmetpus. IIpocTtpancTBeHHble rpynnbsl. Kpuctamimyeckue Kiacchl U pelIeTKU
bpaso.

48.Kpucraminueckasi cucteMa koopauHatr. O003HaYEeHHE aTOMHBIX IIJIOCKOCTEH U
HanpasieHuil. Uaaekcel Muiepa.

49 Kpucrannuzauusa u tuiaBnenus. Kpucrammmzanus u cyonumanusi. das3oBbie
nuarpaMMmbl. AHOMainbHble BemlecTBa. llomumopdusm. @a3oBbie MEpexoibl
NEPBOro ¥ BTOPOTO poja.

50.TBepablie CIUIaBbl U TBEPBIE PACTBOPHI, U KX JUATPAMMBI.

51.ITonumepsl. MaxkpoMOIEKyJIbL. Knaccuduxanus MaKpOMOJIEKYI.
Kpucrammueckas CTpyKTypa IOJIUMEPOB.

52. Iuddyzus B razax. Koapdunuent nuddysun. Enunuibr usmepeHus: moroka u
ko3 unmenta nudPysuun. 3apucumocts kod3Pppunrenta qupdysun ot T u P.
53.Hecraunonapuas auddysus. YpaBHeHHe HecTanuoHapHoi auddys3uu (An(t)).
[TocTosiHHAsI BpeMEeHU Mpoliecca.

54.Cranmonapuas  auddys3us.  Benuumna  kosdduimenra  auddysun.
Koadpumment Bzaumuon quddysum.

55.TermmonpoBoaHOCTh Ta3oB. Koaddumuent Temmonpopoanoctu. CrarmoHapHas
Y HECTALIMOHAPHAS TEIJIONPOBOJIHOCTb.

56.Bsskocts razoB. Koagdumuent Bszkoctu. ®opmyina Ilyazeitns.

57.®Pusnyeckue sBICHUS B pa3psDKeHHBbIX ra3ax. [lonstue Bakyyma. Cocyn droapa.
Tennonepenaua, Aupdy3ust U TpEHUE TPU MAJIBIX JTABJICHUSX.

58.0co0eHHOCTH  SIBIEHMSI IME€peHOca B TBEPIAbIX Tellax U JKUJKOCTAX.
Koadduument nuddys3un B TBEpABIX TENAX U )KUIKOCTSIX.

Tema pedeparoB 110 MOJIEKYISAPHOU PU3UKeE

1.bpoyHoBckoe naBmxkeHue. Hero oHo mnoaTBepxkaaeT. Dopmyna DUHINTEHHA,
skcnepuMeHT [leppeHa.

2.0TtHOCUTENbHAS Macca aTOMOB M MoJieKyJ. Kak MOXXHO HallTH aOCONIOTHYIO
Maccy, 3Hasi OTHOCUTENbHYI0 Maccy. [Ipumepsr.

3.KomnuectBo BemiectBa. Monb. MonsipHas Macca, Kak €€ ONpEeAeNIHTb s
J11000r0 BELIECTBA.

4.Pacyer cpeaHero yucia CTOJIKHOBEHHM MOJIEKYJ B €JUHULE 00bEeMa 32 €AMHUILY
BPEMEHH.

5.Pacuer cpenHeil JiiMHbBI cBOOOHOTO MTpoOera. 3aBUCUMOCTD JJIMHBI CBOOOTHOTO
npoOera OT AaBJ€HUS U TEMIEPATYPHI.

6.BpIBOI OCHOBHOIO YpaBHEHUs KHHETHYECKOW Teopuu ra3oB. Uemy paBHO
YUCJIEHHO JABJIEHUE T'a3a HA CTEHKU COCYya.

7. TepmoniapHbii MaHOMETp. [ [pUHIIUT U3MEpEHNUS JaBJICHHUS.

8.MloHM3allMOHHBIN MAaHOMETD.

9.KuakoctHoit MaHOMeTp.MaHOMeTp Bypona

10.Temnieparypa. Onpenenenue temneparypsl. EquHuIa N3MEpEeHUs: TEMIIEPATYPBI
11.Yto npuHUMalOT 3a OAWH rpagyc Temieparypsl. [locTpoeHue temmnepaTypHOU
WKaJIbl. TepMOMETPHUUECKOE TEJIO U ABJIEHUS, PENIEPHBIEC TOUKH.



12. Tepmomerp. Llenscusi, Peomropa u ®opunreiira. Ca3p MeXKIy TeMIepaTypou

U3MEPSAEMON STUMU TEPMOMETPAMH.

13.UneanbHo — ra3oBbli TepMoOMeTp. AOCOMIOTHBIA HOJIb. TepmoanHaMUuyecKas

mKana temmnepartypsl, mkaina KenpBuna. Eaununia msmepeHus: temmnepaTypbsl MO

mkaine KenbBuHa.

14.YpaBHEHUE COCTOSTHUE UICATTBHOTO rasa.

15.3akonb1 ABoraapo, Yucno Jlommura, 3akon JlonbToHAa.

16.bapomerpuueckas popmyia 6e3 yuera 3asucumoctu g(h).

17.Pacnpenenenrie bompliMaHa. OKCIEpUMEHTaNIbHAS MPOBEpPKA pacrpeieieHus

bosibiimana.

18.Pacnpenenenrie MakcBemna. IloctanoBka 3agaun. dopmyna pacnpenesneHus

MakcBenna. XapakTepHbIe CKOPOCTH paclpenesieHus Makcseia.

19.Bropoe Hauvano trepmoannamuku. Onpenenenne Kiaysuyca u Tomcona.
OOBACHUTH HA IPUMEPAX.

20.TeopeTnueckoe onpeaeaeHUe NOHATHU YHTPOIINH.

21.Cratuyeckoe onpeaeneHue NOHATUHN YHTponuu. OnpeaeIeHn BTOPOTro Hayaio

TEPMOIMHAMMKY HA OCHOBE ITOHATHH SHTPOIMH « TeII0Bast CMEPTh, BEUHBIN JBUTATENb 2

pona

22.PacdeT U3MEHEHUS SHTPOIIUH B MPOLIECCAX HUJICATBHOIO rasa.

23.[uxnuueckue nporecchl. PaboTa, coBepiiaemasi mpu MUKINIECKOM MPOIECCE. .

24.11uxn Kapno

25.KIIJ nukina Kapno ( BbIBOI)

26.Teopembl KapHo

27 MoHHas cBs3b, KOBAJICHTHAS CBS3b.

28.Meraimnueckasi 1 MOJIEKYJIsIpHas CBS3b

29.3aBUCUMOCTB N30TEPMBI ITEPEXO0AA )KUAKOCTD B ITap OT TeMIeparypsl. Kputuueckue

napamMeTpsbl. Y CJIOBHE EPEX0/ia KUJIKOCTH B map. OnaaucieHIIus.

30. ®a3oBeie nuarpaMMsl 1 ypaBHeHue Knannepona u Kitaysuyca.

31.N30tepmbl Ban-nep-Baanbca. [lepechiennslii ninu neperpersii nap. [lepeoxiiaxkieHHe

KUJIKOCTb.

32.9ddext dxoyns — Tomcona. Koaddunuent sdpdekxra xxoyns — Tomcona. MuBepcHas

TeMIIEpaTypa.

33.Meton nonydyenus: Hu3kux remmnepatyp (Meton Kinoga u Jlunze).

34.CBoOoaHast moBepXHOCTHas sHeprus. [IpuunHbl mpruoOpeTeHus: ATOM PHEPrUu.

[1510THOCTH OBEPXHOCTHOM YHEPTUU.

35.1ToBepxHocTHOE HaTsHKeHUE. CHUITbI MOBEPXHOCTHOTO HATshKeHHs. OOpa3oBaHue

YCTOMUYHMBOM NOBEPXHOCTH. [Iprmeppl, NMOKa3pIBaIOIINE XApPAKTEPUCTHKY CHJIbI

MOBEPXHOCTHOTO HATSKEHMUS.

36.Pabora, coBepuiaeMas CcuJIaMd IIOBEPXHOCTHOIO HaTskeHUs. CHIOBOW U

DHEPreTUYECKUM CMBICT ©. Pa3nuuuss MeXay NOBEPXHOCTHBIM HATSKEHUEM

KUJKOCTH U PACTSHKEHUEM PE3MHOBOM MOBEPXHOCTH.

37.®@opMa MoBepXHOCTH KUAKOCTH. [Ipumepbl. 3aBUCUMOCTD (POPMBI )KHIKOCTH OT

JICUCTBYIOIIUX HA HEE CHUJL.

38.CmaunBaemocTts. 3Hauenne cmaunaemoct TT-)K. Kpaeoii yron



39./laBneHne  1OJ ~ WCKPUBIECHHOW  ITOBEPXHOCTBIO  KUAKOCTH. Ilouemy
MOBEPXHOCTH KHUJIKOCTU AaBUT Ha 00beM KUAKOCTU. BeiBecTn Gpopmyy Jlammaca.
JlenaTth BBIBOJBI.

40.Kanmnnnsipuelie siBieHus. [louemy KUIOKOCTh B KanWuIApax MOAHUMAETCS WIIH
omyckaercs. HallTu BBICOTY MOAHATHS WM OIyCKAHUS JKUJIKOCTH B KaWJUIIPAX.
[IpuMepbl TPOSIBIEHUS KalWJUISIPHBIX SABJICHUHN B IPUPOJAE U B TEXHUKE.
41.Ilpumepsl yBeNMYEHUS M yMEHBIIEHUS  KO3(PQUIHUEHTa MOBEPXHOCTHOIO
HaTsokeHUs. Korma HyXHO yMeEHbIIATh U yBEIUYMBATh KOIPPUIUEHT
MOBEPXHOCTHOTO HaTshkeHus. Kak 3aBucut ¢ ot Temmnepatypsl. Korga 6=0.
42.Mcnapenue. /laBienne HacBIEHHOIO NIapa HaJl )KUAKOCTBIO. UTO 3TO Takoe, OT
4yero OHO 3aBucHT. [loueMy Ipu MCHApEHHH JKHUAKOCTh OXJIAXKIAETCA, a IpPH
KOHJICHCAIIUU — HAarPEBAETCHI.

43./laBneHue HaCBIIEHHbIX TMapoB B OJIM3M MCKPUBJICHHOM IMOBEPXHOCTU
xuakoctu. Ilouemy OHM pa3Hble NpU pa3HOM KpuBU3HE. UTO Takoe TymaH?
[Touemy noXnb HEe UAET, XOTS UMEIOTCS TycThie obOyiaka. Kak BbI3BaTh JOXKIb?
CBsi3aTh BCE ATO C AaBJIECHUEM HACBIIIEHHBIX M1apOB.

44 Kunenue. [louemy TemmepaTypa KUIIEHHS 3aBUCUT OT BHEILHErO JaBJICHUS.
Vpasuenue Kianenpona u Knaysuyca. [lokazate 1o Kakomy 3aKOHY 3aBUCHUT T
KUIeHus ot P.

45.3aBucuMoctb TeMrneparypsl miasienus TT or naBnenus. @a3zoBas n1uarpaMmma.
3aBucuMocTh T,; oT P s HOpManbHBIX U aHOMAaJbHBIX BemlecTB. lloka3are u3
ypaBHenus Kiameiipona u Knaysumyca, 4yTo y aHOMaJbHBIX BELIECTB 00OBEM B
XKUJKOM COCTOSHMM OOJblie 4eM B TBepJAoM. KakuM SBICHUAM MOPUPOIBI
npuBOAMT (a3oBas uMarpaMma aHOMAaJbHBIX BELIECTB. 3amMep3aHue BOJbI B
BOJIOEMAX.

46.Kpucramm3anus 1 IIaBJICHUE KPUCTAIUIMYECKUX BEMIECTB. MOHOKPHUCTAIUIIBI U
MOJIMKPUCTAJUIBL. 3aBUCHMOCTh TEMIIEPATYPhl IUJIABJICHHUS OT JaBJICHUS IS
HOPMAaJIbHBIX U aHOMaIbHBIX BemecTB. CyOonumanus. Juarpamma cyOiaumanuu.

47 KoopaunatHass cucreMa B Kpucramiorpaguu. OrmnpeeneHue MoJI0KEHUs
KPUCTAJJIMYECKON IUIOCKOCTH M HAMNPABJIEHUS B KPUCTAJUIMYECKOM MPOCTPAHCTBE.
Nupekcer Mumiepa.

48.TpoiiHas Touka. JlnarpaMmbl TPOMHON TOYKH 711 HOPMAJIBHBIX U aHOMAaJIbHBIX
BemiectB. I[louemy TBepawiil yriekucnsiii raz (COj)He TUIaBUTCS, a NEPEXOJUT
cpa3dy B razoobOpasHoe coctosHue. Kak BHIHO, YTO HEKOTOpBIE XUAKOCTH HE
npeBpaniaercs B TT maxe nmpu 6muskoit k T=o (['enmid ).

49.@a3oBpie mepexoabpl BTOporo poaa. Ilommmepdusm yriepona, OJOBO.
OtnanuutenbHble ocoOeHHocTH (gazoBoro nepexoqa | u Il pona.

50.TBepnoe teno. Kpucramnuueckue u amopdusie TT. [Touemy kpucrtamnmyeckoe
TT umeer onpenenennyo T, a amopdHbie Tena He UMEOT. AMopdHbIEe Tena
otHocaTcss K TT m kuakoctu? AHU30TPOIHS CBOWCTB KPUCTAJUIMYECKUX TEIL.
[Touemy oHM 001a4aI0T AaHU3OTPOINHMEH CBONCTB.

51.Kpucraiumuueckas ctpykrypa TT. 14 pemerok bpass.

52.CummMmetpust. DneMeHTbl cuMMeTpuH. [Ipumepsi.



53. Juddysus. [Inotnocts moroka auddysun. dopmyna duka. Kosdpdunuent
muddys3un. CranmonapHas u HectanuonapHas auddysus. BpeMeHnHoe ypaBHEeHHE
nuddysun. Koopdurment mudpdysun. (3aBHCUMOCTb 4,V ).

54. TermnmonpoBoAHOCTb. [NIOTHOCTH MOTOKA TEMIOBOW SHEPTUU.

55.Bs3kocth. Ilotok nmnynbca. Koadduument Bsazkoctu. Cuiia TpeHUs.
VYpasuenue Hptotona. Enqununa nsmepenust koaQppuuueHTa BI3KOCTH.
CranuoHapHas ¥ HecTallMOHapHas Bsi3KocTh. Kakue Tena 001a1a0T BSI3KOCThIO

Pa3nen 5. Konebanus. BonHsl.

1. Tapmonnueckue KoaebaHus Tea Ha NMPYKUHE, MATEMAaTUYSCKUN U (HU3HUUECKUI
MasSTHUKH. DJIEKTpoMarHuTHbIe Kojiebanus B LC-kontype. Hduddepennuansaoe
ypaBHeHHE KouieOaHui. AMIuTyaa, ¢hasza, HauasibHas (aza, nepuo, 4acToTa,
yriioBas (LUKIWYECKas) yacToTa KoyjeObaHuil. JHeprus KojieOaHuil.

2. CBsizanHbIe KoJeOanus. ["apMoHUKY (OCIHIUTSITOPHI) HA TIpUMEpPE JTF000H
CUCTEMBI JIBYX CBSI3aHHBIX OCHMAUIATOPOB. (ClOXKE€HHWE OJHOHAIpPaBICHHBIX
KOJIeOaHUUOIU3KUX YacToT. buenus.

3. 3aryxarolue KojaeOaHus: MEXaHUYECKUe U dNieKTpoMaruuTabie B RLC-
KoHType. HuddepennmanbHoe ypaBHeHHE. AMIUTUTY/1a U IEPUO/T 3aTyXAIOIINX KO-
nebanuit. Kosddumument 3aryxanud. Jlorapupmudeckuil AEKpEeMEHT 3aTyXaHUf,
TOOPOTHOCTh. DHEPIUs 3aTyXaIOIIMUX KOJICOAHUM.

4. BeiHyX/IeHHbIE MeXaHU4ecKue Kojebanus. Pezonanc.

5. Bemnyxnennsie konebanust B RLC-konType. BeiBon nuddepennnansuoro
ypaBHEHUSI BBIHYXKJICHHBIX KoyieOaHui. Ero pemeHne MeTolIoM BEKTOPHBIX
JMarpamm.

6. Mmnemanc. Pezonanc B RLC-konType. Pe3onanchnas wactora. PaccmorpeTh
PE30HAHCTOKA, 3apsAia (HanpsokeHus) Ha EMkocTd U D J]C caMOMH Iy KIIUH.

7. Bonnsl. [IpoonbHbIE U TONIEPEYHBIE BOJIHBI. Y pABHEHHE INIOCKOM BOJIHBI,
pacpOCTPAHSIOILIEUCH B ITPOU3BOJILHOM HAIpaBJICHUMU. CkopocTh
pacnpocTpaHeHusl yIpyrux BOJIH. DHEPrus, NepeHoCUuMasl yIpyroiBOIHOM.

9. 3ByKOBBI€ BOJIHBI. XapaKTepUCTUKH 3ByKa. CkopocTh 3ByKa. Dddekt [Jomnepa.
10. Ctrosiurie BOJIHBL. ¥Y3IIbl U TyYHOCTH CTOSIYEN BOJIHBI, UX KOOpAUHATHL. CTO-
SYM€ BOJIHBI B CTPYHAX, B CTEPKHSX.

11. BonnoBoe ypaBHenue miist E u H B aniekrpoMarauTHoi BosiHE. CKOPOCTh
pacrnpocTpaHEHUs  DJIGKTPOMAarHUTHBIX ~ BOJIH.  ODHEprus,  INepeHOCUMas
AIEKTPOMArHUTHOW BOJTHOM. BEKTOP IIIOTHOCTH MOTOKA SHEPTHM.

Pasznea 6. Onruka

1. OTpaxkeHue 1 NpeIoMIIEHUE TIOCKOW BOJIHBI OT 'PAHULIbI pa3jiesia JBYX
nuaeKTpukoB. [lonHoe BHyTpeHHee oTpaxenue. KoapduuueHTsl oTpaxkeHus u
npomnyckanus. Pa3za npu oTpaxkeHuu ot Oosiee (MEHEe) IUIOTHOM Cpebl.

2. UnTtepdepentus BoaH. [lonsaTue korepeHTHOCTH. CBSA3b MEXKAY Pa3HOCTHIO

da3 W ONTHYECKOW pa3HOCTBIO XOJa. YCIOBHS MakKCUMyMa M MUHUMyMa
WHTEHCUBHOCTHU IIPU UHTEP(DEPEHLIUU.

3. [lonyyeHne KOrepeHTHhIX UCTOYHUKOB cBeTa. Pacuér nnrepdepeHunoHHoM
KApTHUHBI OT ABYX KOT€PEHTHBIX UCTOYHUKOB. OnbIThl FOHTa.

4. Unrepdepenuus cBeTa B TOHKUX MIEHKax. Kputepuit Habm01aeMOCTH UH-



TepdepPEHITMOHHON KapTUHBI B 3TOM ciydae. [lomockl paBHoro HakimoHa. [lomock
paBHoU TonmuHbl. Konbia HeroToHa.
5. Hudpaxuus Openens. [Ipuniun I'olirenca-Openens. 3oub1 OpeHernsi.
Hudpakuust @peHenst OT KpPyIJIOro OTBEPCTUSA, OT KPYIJoro HEMpO3payHOro
JMCKa.
6. Mudpaxus Opaynrodepa oT oHOM 11eH. ['paHUIIBI TPUMEHHUMOCTH T'€0-
MeTpudeckoi ontuku, nudpakuuu Openens u nudpaxiuu Opaynrodepa.
7. QudpaxironHas pemérka. Y cJI0oBuUs ITaBHBIX MAKCUMYyMOB, MUHHMYMOB,
JOTIOJTHUTENbHBIX MUHUMYMOB. [llupuHa rnmaBHbIX MakcuMyMoB. JudpakunonHas
pelmeéTka Kak CHEKTpalbHBIM mpubop. VYrioBas © JMHEWHAs JUCIEPCHH,
pasperaronas Cua.
8. [Monsapuzanus BosH. EcTecTBeHHBIN U mONsipu30BaHHbIi cBeT. CriocoObI T10-
Jy4EHHMS TOJISIPU30BAHHOTO CBETA.
9. [Boiinoe nyuenpenomieHrue. OObIKHOBEHHAss 1 HEOOBIKHOBEHHASI BOJIHBI,
CKOPOCTh pacnpocTpanenus. IHTepdepeHus noisipu30BaHHOTO CBETA.
10. Ilornmomenue cBera. Jucnepcuss. da3oBas M TpyNIIOBASICKOPOCTh BOJIH, HUX
CBSI3b. DJIEMEHTApHasA TEOPUS JAUCIIEPCHH.
Pa3nen 7. OcHOBBI KBAaHTOBOM (hU3UKHU
1. 3akoHnsl TermoBoro u3nyueHus. Ksanrosas runoresa [lnanka. ®opmyna
I1manka.
2. OnbITHOE 0O0CHOBAHKE KOPITYCKYJISIPHO-BOJIHOBOTO JIyan3Ma CBONCTB Be-
mectBa. Buemuuii pororddekrt u ero 3axkonsl. ®orton. Spnenne Komnrona.
3. Bonnsl ne-bpoiinsa. CooTHomenue HeonpeaenéHnocTel I eizenbepra.
4. Ypasuenue lllpénunrepa. Bonnosas GyHkius u e€ cBoiicTBa.
5. JIBMKeHHe 4acTull B OJHOMEPHOU MPSIMOYTOJIbHOM ITOTEHIIMAJIBHOU SIME; B
TPEXMEPHON NOTEHIMAIBLHOM sIME. BBIpOKIEHNE SJHEPrETUYECKUX YPOBHEN.
6. Tynnenbubiit 2P QexT. JInHeHHbIi TapMOHIYECKUIA OCIHIUISTOP.
7. CnekTpsl UCITyCKaHUs U MOIVIOLIEHHs] aTOMapHOTo Boaopoaa. boposckas
MOJiesIb aToma Boaopoaa. Ilocrynarer bopa.
8. Ypasuenue pénunrepa ang aroma Bogoposa. [lonnas BoaHoBast GyHK-
uua. KBaHTOBaHME  dHEpruM, MOMEHTa uMIyJbca. lIpocTpaHcTBEHHOE
KBaHTOBaHMeE A1.0pout. KBaHTOBBIE yncna anekTpoHa. PanuansHoe ypaBHeHue 1s-
COCTOSIHUSI aTOMaBOJIOPO/IA.
9. Cniue anexktpoHa. OpOuTaNbHBINA U CIMHOBON MarHUTHBIA MOMEHT 3JIEKTPO-
Ha.
10. Atom. Ombitel Pesepdopna mo paccemBaHuIo o-4acTHll. SaepHass Mojeib
aToma.
11. Ilepnognueckas cucrema /[.11. MenneneeBa u npunuun [lTaynu. Moneky-
JSIPHBIE CIEKTPHI.

Bonpocs! K0JTIOKBUYMOB

1. Kmaccuyeckass ~ sJeKTpOMarHuTHasE ~ Teopusl  CBeETa. Knaccudukarnus
AJIEKTPOMArHUTHBIX BOJIH. [1IKkaa 3J1eKTpOMarHUTHBIX BOJIH.

2. VICTOYHHKY CBETa, MX XapaKTePUCTUKH.

3. YpaBHenus Makcemia. BoHoBoe ypaBHEHHE.



4. beryume 2JIeKTpOMarHuTHble BOJIHBI. CKOpOCTh CBE€Ta B  OJHOPOJHBIX
U30TPOIHBIX TUAJIEKTPUKAX.

5. [InoTHOCTH PHEPrUM U UMIIYJbCa AJIEKTPOMAarHUTHBIX BOJIH. BekTop YMmoBa-
[ToittuHra. UTHTEHCUBHOCTH CBETA.

6. JlaBnenne cBeta. OnbIThl JleOenena.

7. Mopaenu ONTUYECKOTO HU3Iy4YeHHs. BOJIHOBBIE TyYKHM M BOJHOBBIE MAKETHI.
MoOHOXpOMAaTHYECKHE U KBAa3MMOHOXPOMATUUYECKUE BOJIHBI, HIMPOKOMOJIOCHOE
U3JIy4YEHUE.

. Oypbe-ananus u Oypbe-CUHTE3 BOJHOBBIX MOJIEH.

9. CniektpanbHasi INIOTHOCTh MOIIHOCTH. COOTHOIIEHHE MEXAY AJIUTEIbHOCTHIO

MMITYJIbCA U LIMPUHOM CIEKTpA.

10. Untepdepenus MOHOXPOMAaTHYECKUX BOJIH. WNurtepdepenus
KBa3MMOHOXpPOMAaTH4ECKOro cBeta. MyHKIMS BUJHOCTH.

11. OcHoBHble uHTEpEpEeHIUOHHBIE cXeMbl. [lomyueHue wuHTEpPEpEeHIIMOHHBIX
KapTUH JIeJe€HUEM BOJHOBOro (poHta (Meton FOHra) u aeneHueM aMIUIUTY b
(meTon dpeHens).

12. Tlonockl  paBHOM TONIIMHBI U  paBHOrO HakioHa. HHTepdepomeTp
MaiikenbcoHa.

13. Konbia HeroTOHA B OTpaXk€HHOM U MTPOXO/ISIIIIEM CBETE.

14. BpemeHHasi KOT€pPEHTHOCTb, BpEMs U JJIMHA KOT€PEHTHOCTH; CIIEKTPAJIbHOE U
BPEMEHHOE PaCCMOTPEHHE.

15. BzaumocBs3p criekTpa W KoppemnsumoHHoW ¢yHKkuuu. [lonartue o Dypbe-
CHEKTPOCKOIHH.

16. IIpocTpancTBenHasi KorepeHTHOCTh. MuTepdepomerp FOnra. 3Be3nublit
unTeppepomerp MaiikenbcoHa.

17. Panuyc u creneHp NpOCTPAHCTBEHHOW KOT€PEHTHOCTH, MX OLEHKA IS MOJIeH
TEIJIOBBIX UICTOYHUKOB H JIa3€POB.

18. MeTo1p1 OBBILIIEHUS CTETIEHN KOTepeHTHOCTH. [IpocTpaHCcTBEeHHBIE (DUITBTPHI.

19. Cyneprio3unisi MHOTHMX BOJIH C paBHbIMU aMIuiuTyaamu. MuHtepdepomerp
dabpu-Ilepo. Dopmyna Ditpu. [Inactunka Jlrommepa-I'epke.

20. Crosiune cBeroBbie BoJHBI. OnbIThl BuHepa.

21. Ilpumenenue HHTEPpPEPOMETPOB B HAyKEe W TEXHHKE: H3MEPEHHE MaJbIX
cMmernieHui, pedppakromerpusi. Uatepdpepenironnsie GUiIbTphl U 3epKaa.

22. SIenenne nudpakumu. Ilpunnun [roiireHca-dpeHens, ero WHTErpajibHas
3aMUCh U TPAKTOBKA.

23.3oub1  Openensa. [IpuMeHeHre BEKTOPHBIX JWarpaMm JUisl  aHaIHM3a
Tu(PaKIIMOHHBIX KapTHH.

24. 30HHBIC IUTACTUHKH.

25. JIudpaxmus Ha KpyriioMm oTBepcTrr u 3kpane. [Ipuanun babune. bamwkass u
JanbHssA 30HbI udpakuuu. Judpakuronnas qimHa.

26. udpakmus Ha Kpato moiryoeckonedHoro skpana. Crnmpans KopHro.

27. Ilpubnmxenue ®Openens u npudamxenue Opaynrodepa. [IpocrpancTBeHHOE
npeoOpazoBanue Dypbe.

28. ludpakimonHas KapTUHA B JalibHEH 30He Kak Dypbe-o0pa3 AudpakiimoHHOTO
oOBeKTA.

oo



29. YIoBoil CHekTp, CBS3b €ro IMPUHBI ¢ pasmepamu oTBepctus. udpaxius
®paynrodepa Ha 1€, Ha TPIMOYTOJIBHOM U KPYTJIOM OTBEPCTHUSX.

30. AmMmuutyaHble v pa3oBble TUPPAKIUOHHBIE PEIIETKH.

31. Jludpaknusi Ha aKyCTUYECKUX BOJHAX. AKYCTOONTUYECKUE MOYJIATOPBHI.

32. CnexTpanpHblii aHanmu3 B onTHKE. CHEKTPOCKOMUS C MPOCTPAHCTBEHHBIM
Pa3I0KEHUEM CIIEKTPOB.

33. CnexkTpanpHble HpUOOpPHl M KX OCHOBHBIE XapaKTEPUCTHKHU: arrapaTHas
(GyHKIMSA, yriaoBas M JMHEWHas JAHUCIEpCHs], pa3peliarolias CIOCOOHOCTb,
o0JacTh JUCIIEPCUMN.

34. Jludpakiusi BOJHOBBIX TydkoB. JludpakmuonHas teopus (GopmMupoBaHus
U300paKEHUHN.

35. Poib  mgudpakinmu B mpubopax GOpMUPYIONIUX HU300paKeHUE: JIHH3E,
TEJIECKOIIe, MUKPOCKOIIE.

36. CienmanbHble MEeTONBI HaOMIOMeHUs (Ha30BBIX OOBEKTOB: METOH (a30BOTO
KOHTPACTa, METO/ TEMHOTO TIOJISL.

-

. ducnepcust cBera. MUKpOCKONIMYECKAsT KapTHHA PACIpPOCTPAHEHUS CBETA B
BeIECTBE. JIMHENHBI ONTUYECKUN OCLIUIIIIATOP.

. Kinaccuueckas 351eKTpoHHast TEOPUS JUCIIEPCHUN.

. 3aBUCUMOCTH NTOKa3aTeJel MPEIOMIICHUS U TTOTJIONIEHUS OT YaCTOTBHI.

. @azoBas 1 rpymnnoBas CKOpoCTH, UX cooTHolieHue (popmyina Penes).

. HopmanbHas u  a”HoMasbHAs  Aucnepcus — IOKasarens  NPEIOMIICHUS.

JlucriepcuOHHOE PacIlIbIBAHUE BOJHOBBIX IIAKETOB.

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

7. Oco0eHHOCTH paclpoCTpaHEHHs] CcBeTa B MeTaulax. Kpurtuueckas wyacToTa.
OTtpaxeHue cBeTa NOBEPXHOCTHIO METAILIA.

8. [Monspu3zarus CBETa. JInHeWHO-,IUPKYJIAPHO- u UM TUYECKH
NOJISIPU30BAHHBIN CBET. MaTreMaTH4eCcKoe ONMCAHUE COCTOSIHUS IMOJSAPU3ALMUY.
[Tonsipu3anus eCTECTBEHHOTO CBETA.

9. Ontuyeckue sIBJCHUS Ha TpaHule pa3zesa U30TPOMHBIX TUAIEKTPUKOB. 3aKOHBI
OTPAKEHUS U NIPETOMIICHUS CBETA.

10. ®opmynsr Openens.

11. da3oBbie  COOTHOLIEHUSI Ha TpaHUIE pasziena JABYX JTUAJIEKTPHUKOB.
[Tosstpu3anust OTpaKEHHOU U MPEJIOMIIEHHOM BOJIH. YT0J bprocrepa.

12. SIBneHre MOJTHOTO BHYTPEHHETO OTPAXKEHUSI CBETA U €r0 PUMEHEHHE.

13. OnTuka aHU30TPOMHBIX cpen. PacmpocTpaHeHHMe CBETOBBIX BOJH B
AHU30TPOIIHBIX Cpellax: IKCIEPUMEHTANIbHBIE (DAKTHI U JIEMEHTHI TEOPHUHU.

14. YpaBHeHue BOIHOBBIX HOpMasiel dpenens. @a3oBas U yueBasi CKOPOCTH.

15. OxHOOCHBIE U ABYXOCHBIE KpUCTAIUIBL. J[BOMHOE JTy4YenpeoMIIeHUE CBETA.

16. KauyecTBeHHBI aHAJIN3 PACHPOCTPAHEHUS CBETa C IMOMOIIBI0 MOCTPOCHHS
['rolirenca.

17. Unrepdepenuus noOAApU30BaHHBIX BOJH. llonspu3anuonHele npudopsl,
YETBEPTHBOJIHOBBIE U MTOIYBOJIHOBBIE INIACTUHKHU.

18. [lonyuenne W aHaaU3 JJUIMNTUYECKH MOJspU30BaHHOro cmera. [loHsatue o

TUPOTPONHBIX CpEax.

Ok~ wiN
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19. EcrecTBeHHas onTuyeckasi akTUBHOCTh. CaxapoMeTpusl.

20. AHM30TpOIIMSL ~ ONTHYECKUX CBOMCTB, HMHAYLUPOBAHHAS MEXaHHYECKOMH
nedopmanueit, snektpudyeckuMm (3hdextol [Mokkennca u Keppa), MarHuTHbIM
(@ dexter Dapanes u Korrona-MyTTona) nojisimu. Dddekt 3eemana.

21. Paccesnue  cBeta. MoJNeKyasipHOE  paccesHHEe CBeTa. 3aBUCUMOCTh
WHTEHCUBHOCTH PACCEIHHOTO CBETa OT 4YacToThl cBera (dopmyna Panes) u
YIJIOBAs AMarpaMma pacCcesiHus.

22. Tlonsipuzaiusi pacCEIHHOTO CBETA, €ro CIIEKTPaJIbHBIN COCTaB.

23. CriontanHoe paccesHue Mannensmtama-bpuimoena U KOMOMHAIIMOHHOE
paccesinue, Kpbuio JiMHUMKA Panes. PaccesHue cBeTta B MENKOIMCHEPCHBIX U
MYTHBIX CpeJax.

24. Kiaccuyeckass MOJENb 3aTyXarolllero JAWIOJIBbHOTO ocmuuisTopa. OrneHka
BPEMEHHU 3aTyXaHUS.

25. JlopennieBa (opma ¥ muUpuUHA JUHUU W3IIy4YeHHWS. EcTecTBeHHas MmUpuHA
JIMHUU U3JTYUYCHUS.

26. 3nyuenue aHcamOJIsl CTAaTUCTUYECKH HE3aBHUCUMBIX OCHMILIATOPOB. lloHsTHE
00 OJHOPOJIHOM M HEOJHOPOAHOM YUIMPEHHH. YJapHOE U JOIJIEPOBCKOE
YIIMPEHUE CIIEKTPAIBHOM JINHUH.

27. TemmoBoe wu3mydenue. M3myuarenbHass M MOMJIoHIaTeNbHAs CIHOCOOHOCTH
BEIIECTBA, UX COOTHOILIEHUE. MoJieh abCOII0THO YEPHOTO Tella.

28. 3akon Credana-bonbimana, popmyna cmemenuss Buna. dopmyna Panes-
JxuHca.

29. OTpaHNYEHHOCTh KJIACCUYECKOW TEOPUU H3IyUEHUs. DJIEMEHThI KBAaHTOBOTO
noaxoaa. opmyna [nanka.

30. Monens AByXypOBHEBOM cucTeMbl. B3auMoaeiicTBue 1ByXypOBHEBOM CUCTEMBbI
C U3JIyYECHUEM: CIOHTAaHHBIE M BBIHYXKJEHHbIC mepexoabl. KoadduimeHTs
DUHIITEWHA.

31. SIBneHue NIOMHHECUECHLUN: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTPaJbHBIE U
BPEMEHHBIC  XapaKTEPUCTUKU, HWHTEpIpeTaluss B  paMKax  KBaHTOBBIX
IIPEICTABICHUM.

32. MHOroypoBHEBbIE CUCTEMBI. Pe30HaHCHOE yCHJIEHME CBETa NpPH HHBEPCHOMU
3aCEJIEHHOCTH YHEPTETUUYECKUX YPOBHEM.

33. MeTobl co3/laHrs MHBEPCHOM 3aCEIEHHOCTH B PAa3IMYHbIX cpefax. DakTopsl,
ONpeAEIIAIIME IIUPUHY JIMHUU YCUIICHUS.

34. JIazepsl - yCTpOMCTBO WM mpuHIMN paboThl. Ponb onTudeckoro pesoHaTopa.
YcnoBus crarmonapHoil renepaiuu (6ananc ¢a3 u 0ajaHC aMIUTUTY]).

Ilpumepvr mecmogwvix 3a0anuii no onmuke.

1.1. Yto npou3oiaeT, €Ciau HanpaBJICHUE OJHOTO U3 BEKTOPOB INIOCKOU
3IICKTPOMATHUTHOM BOJIHBI (Hanpumep, E ) u3MeHuTh Ha oOpatHoe?

1. HampagiyieHust ocTalbHBIX 1BYX BekTopoBBU K ocTanyTces npexHuMu.

2. Hamparnenue BekTopa K uamenurcs Ha oOpaTHoe, a BeKkTopB He M3MEHUT
CBOEr0 HaIpBJIEHUS.



3. Hampasnienue BekropaB n3MeHuTCst Ha 00paTHOE, a BEeKTOp K He n3MeHUT
CBOET0 HAIPaBJICHUS.

4. JIu6o BexktopB, mnb0 BexkTop K M3MEHUTCBOE HampaBiieHUE Ha 00OpaTHOE.
5. Hampasinienust BektopoBBu K m3mensites Ha oOpaTHOE.

1.2. Kakoe u3 HI>KETepeYHCIICHHBIX BBIPAXEHUN COOTBETCTBYET JIOPEHIIEBOM

dbopme TUHUN U3ITyYECHHUS?
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5. JlopeniieBoit (hopMe JTUHUU U3TYUYECHUS] HE COOTBETCTBYET HU OJHO U3
BbIpakeHuil 1-4.

1.3. Kakoe u3 HM>Ke NPUBEAEHHBIX YTBEPKICHUN COOTBETCTBYET XPOMATHYECKOM
abeppanuu?

1. JIyum, nepecekaroiue JMH3Yy BOJIM3H €€ KpaeB, MPEJIOMOSIOTCS CUIIbHEE YeM
napaKCUaibHBIE ;

2. AGepparsi, BOSHUKAIONIAS PU OTOOPAKEHHUH MIUPOKUMHU ITyIKaMU JTydeit
BHEOCEBBIX TOUYEK IIPEIMETA;

3. AGepparnius, BOZHUKAIOIIAS MPU TOTyYSHUH U300paKeHUs TUIOCKOTO 00BEKTa,
KOI'/Ia IyYKU COCTABJISIIOT 3HAYUTEIBHBIN YIOJl C ONTUYECKON OChIO;

4. AGeppainusi, CBA3aHHAs IUCIEPCUEH CBETA,

5. Uckaxenne reoMeTpruueckoi (opMbl H300pakeHuUs MPOTSHKEHHOTO TIPeMETa,
yCTpaHseMoro nuadparmoil.

1.4. Kakoe u3 BeIpaK€HHI ONpeesaeT NPEAEIbHbBIN YO IOJHOTO BHYTPEHHETO
OTpaXXEHUs IS JIyda CBETa, UAYILEro U3 CPEbl C IOKA3aTEIEM IIPEIOMIICHU N; B
Cpeiy ¢ rmokasaTesieM mpeomiieHus ny (Ny>Ng)?

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

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

1.5. JIyd cBera majaer noj yriioM o Ha INIOCKONAPAJIENbHYI0 CTEKISTHHYIO
wiactuHy TonmmHou 0. KakoBo cMerieHune Jryda, BBIIIEIIIEr0 U3 TUIACTHHBI?
[TokazaTenp npesroMIIeHUs CTEKa N.

1. dsinal n®: 2. dcosal n:



COS . COSx

3. dsina| 1+ - 4. dsina|ll- X
N? —sin? a NP —sin? a
5. dcosa| 1l- cOsa

)
[ 2 2
n —Cos™ o
1.6. ITapanienbHbli My4OK MOHOXPOMATHYECKOTO CBETa U3 BaKyyMa MaJaeT Mo/y
yIJIOM (@ Ha MPO3PAYHYI0 IUIACTHUHKY TOJIIMHOW d M MPEIOMIIIETCS MO yIiioM

S (f < a).Kakoe U3 HWKEIIPUBEICHHBIX YCIOBHIA ABJISICTCS YCIOBUEM
MUHUMYyMa UHTEPPEPEHIIMOHHON KapTUHBI B OTPAXKEHHOM CBeTe?
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1.7. Kakast u3 npuBeZieHHbIX (HOPMYJ SBISETCS MATEMAaTUYECKUM BBIPAKECHUEM
npuHiuna I roitrenca-dOpenens?
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(Ep - HanpsHKEHHOCTH 3IEKTPUYECKOTo MOl BOJIHBI B TOUKE HAOIIOICHHUA).

1.8. B xakoMm citydae HE TPOUCXOAUT ABYIYUENTPETOMIICHUSI B OJJTHOOCHOM
Kpucraye?

1. ITpu HaKIOHHOM MAJICHUU JTy4YEl, KOT1a ONTUYECKask OCh MEPIEHIUKYIISIPHA K
MMOBEPXHOCTHU KPUCTAILIA;

2. Ilpu HaKJIOHHOM MAJACHUU JIy4YeH, KOT/1a ONITHYECKasi OCh MapajuiesibHa
IOBEPXHOCTHU KPUCTAILIA;

3.11pu HOpMaJIbHOM TAJICHUU Jy4el, KOrJa ONTHUYEeCKas OCh MapajliesibHa
IMOBEPXHOCTH KPUCTAILIA;

4. IIpy HOpMAJIBHOM NaJACHUM JTy4el, KOT1a ONTUYECKAs: OCh HAIIPABIICHA MO
YIJIOM K IMMOBEPXHOCTU KPUCTAILIA;

5. Ilpu HOpManTbHOM NAJICHUU Jy4€l, KOTJa ONTHYECKAs! OCh MEPIIEHANKYIISIPHA K
MMOBEPXHOCTHU KPUCTAJIA.

1.9. IIpn kako¥ IMIIOTHOCTH NOTOKA YHEPTUM BO3MOYKHA F€HEpaLlKs CBETA B
IBYXYPOBHEBOM CUCTEME, €CIIU
N 1
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a -moctostaHast, N - obmiee ymcio atomoB, N; - 4rc0 aTOMOB B BO30YKICHHOM
COCTOSIHHH.

1. S=a; 2. S=2a; 3.5—> 0; 4. reHepalys CBETa B TAKOH CUCTEME
HEBO3MOJKHA;

5.5=1/2 a.

1.10. Kak u3amMeHuTCs yacToTa KpacHou rpaHuiibl otodddexra, ecinu mapy
paanyca R cooOmuTh MoNoKUTENbHBIN 3apss (7
1. YBenuuutcs Ha eq/ (4rney RA); 2. He usmenurcs;

3. Ymenbmmtes Ha €4 | (4rey RA); 4. Veemmuutcs na eq/ (Arnsy R H);

5. Ymenpmmtes Ha eq/ (Arey RPA.

[Tpu mpoX0XKACHUHU CBETA CKBO3b CTEKJIO HAUOOJIbIIIAst CKOPOCTh Y JTydeit
1) cunero uBeta 2) OpaHKEBOIO IIBETA 3) 3eneHoro 11Beta4) royryooro
I[BETa

Ilepeuens BOMPOCOB K IK3aMeHY MO ONMTHKE

1. Kiaccuueckass  anekTpoMarHuTHasi — Teopus  cBeta.  Knaccudukamms
ANEKTPOMArHuTHHIX BOJH. [1Ikana 3eKTpOMarHuTHBIX BOJIH.

2. IcTOYHMKH CBETA, UX XaPAKTEPUCTUKH.

3. YpaBuenus Makcseiia. BonmHoBoe ypaBHeHHe.

4. berymme »3leKTpOMarHuTHbIE BOJHBL. CKOpPOCTh CBE€Ta B OJHOPOIHBIX
W30TPOIHBIX TUAICKTPUKAX.

5. II;IOTHOCTL DHEPIUM U HUMITYJIbCAa DJIEKTPOMArHUTHBIX BOJH. Bekrop Ymosa-
[ToittnHra. THTEHCUBHOCTH CBETA.

6. JlaBnienue ceeta. OnbITH JleOenena.

7. Mopaenu ONTHYECKOrO H3Ty4YeHHUs. BOIHOBBIE IyYKHM U BOJHOBBIE MAaKETHI.
MoHoxpoMaTHuecKue M KBa3MMOHOXPOMATHUYECKHUE BOJHBI, MIMPOKOIOJIOCHOE
U3ITy4YCHHE.

8. @ypbe-ananu3 U Oypre-CUHTE3 BOJTHOBBIX MOJIEH.

9. CnekTpasibHasi IUIOTHOCTh MOIIHOCTU. COOTHOILIEHHUE MEXKAY MJIUTEIbHOCTHIO
MMITYJIbCA U IUPUHOM CIEKTpA.

10. Nurepdepenuus MOHOXPOMAaTHYECKUX BOJIH. Nurepdepenuus
KBa3MMOHOXpPOMAaTH4ECKOro cBeTa. MyHKIUSA BUJHOCTH.

11. OcHoBuble uHTepdepeHmoHHble cxeMbl. [lomydenune uHTEpPGhHEPEHIIMOHHBIX
KapTUH JIeJIeHueM BOJIHOBOro ¢poHTa (MeTon FOHra) u neneHueM amIuIuTyabl
(meTon dpenens).

12. Tlomockl paBHOW TOJNIIMHBI MW paBHOro HakioHa. WuTepdepomerp
MaiikenbcoHa.

13. Konbuia HroToHa B OTpa)K€HHOM U MPOXOMASIIEM CBETE.

14. BpeMeHHasi KOTEPEHTHOCTh, BPEMS U JJIMHA KOT€PEHTHOCTH; CIEKTPAIBHOE U
BPEMEHHOE PACCMOTPEHHE.



15. B3aumocBs3b crekTpa W KoppeassuuoHHoW ¢(yHkuuu. Ilonstue o Pypbe-
CIIEKTPOCKOIINH.

16. IlpoctpancTBeHHass KorepeHTHOCTb. WMuTepdpepomerp FIOnra. 3Be3nHbIid
uHTeppepomerp MaiikenbcoHa.

17. Pannyc U creneHb NpOCTPaHCTBEHHOM KOT€PEHTHOCTH, UX OLIEHKA JUIS MOJEN
TEIJIOBBIX UICTOYHUKOB H JIa3€POB.

18. MeToibl OBBIIIEHUS CTENEHU KOrepeHTHOCTU. [IpocTpancTBeHHBIE (QUIBTPHI.
19. Cynepno3unyuss MHOTMX BOJH C paBHbIMH ammuiuTynamu. WHTepdepomerp
dabpu-Ilepo. Dopmyna Ditpu. [Inactunka JIrommepa-I'epke.

20. Crostune cBetoBble BOJIHBI. OnbIThl BrHepa.

21. Ilpumenenue uHTEpHEPOMETPOB B HAyKE M TEXHHUKE: H3MEPEHUE MallbIX
cMmernieHui, peppakromerpusi. UutepdepeHirnonnsie GuibTphl U 3epKaja.

22. SBnenune nudpaxkuuu. llpunmun Iroiirenca-®dpenens, ero MHTErpajgbHas
3aIUCh U TPAKTOBKA.

23. 3oubl ®penens. IlpuMeHeHHe BEKTOPHBIX JMarpaMm Ui aHalIM3a
TU(PaKIMOHHBIX KapTHH.

24. 30HHbIE IACTUHKHU.

25. Mudpaxuus Ha KpyrjoM oTBepcTtuu u skpaHe. [lpunuun babune. bimkuss u
JalbHAs 30HbI qudpakuuu. {udpaknuonHas JinHa.

25. lndpakuus Ha Kparo noixyoeckoHeuHoro 3kpana. Crnupains KopHro.

26. Ilpubmmkenue dpenens u npudmmkenue Opaynrodepa. [IpoctpancTBeHHOE
npeoOpazoBanue Oypee.

27. NudpakunoHHas KapTHHA B JaibHEl 30He kak Dypbe-o0pa3 nudpakiimoHHOTO
oOBeKTa.

28. YTIIOBOHM CIEKTp, CBSI3b €r0 IIMPUHBI C pazMepamu oTBepcTHs. Judpaxius
®payHrodepa Ha 111, Ha TPSIMOYTOJIBHOM U KPYTJIOM OTBEPCTHUSX.

29. Ammnutynaeie u (a3oBbie TU(QPaAKIUOHHBIC PELIICTKH.

30. Judpaxus Ha aKyCTUYECKUX BOJIHAX. AKYCTOONITHYECKHE MOIYIISTOPHIL.

31. CnekTtpaibHblii aHanu3 B onTHKe. CHEKTPOCKONMS € NPOCTPAHCTBEHHBIM
Pa3JIOKEHUEM CIEKTPOB.

32. CnektpanbHble NpPUOOPHl M HMX OCHOBHBIE XapaKTEPUCTHKHU: amnmnaparHas
(GyHKIMS, yII0Bas U JIMHEHHAs TUCIEPCHs, pa3peliarolias CiocOOHOCTh, 00JacTh
JUCIIEPCHM.

33. Judpakuus BOJHOBBIX IydkoB. JludpakunoHHas teopusi (GpopmMupoBaHUS
NU300paKEHUHN.

34. Ponp mudpakinumu B mpubopax (GopMUPYIOIIMX HW300paKeHUe: JHH3E,
TEJIECKOIIE, MUKPOCKOIIE.

35. CneumanibHble MeTOABI HaOMIOACHUS (a30BBIX OOBEKTOB: METOJ (ha30BOTO
KOHTpAacTa, METOJ TEMHOTI'O ITOJIS.

36. Jlucnepcuss cBera. MUKpPOCKONIMYECKass KApTHHA PACIPOCTPAHEHUS CBETA B
BellleCTBE. JINHEWHBIN ONTUYECKUN OCLIUILISTOP.

35. Knnaccuueckas 37eKTpOHHAs TEOPUs JUCTIEPCHH.

36. 3aBUCUMOCTH TTOKa3aTesIeH MPEJIOMIICHHS U TIOTJIOMICHUS OT YacTOTHI.

37. ®a3oBas U IpyIIoBas CKOPOCTH, UX cooTHolIeHue (popmyna Peres).



38. Hopmanpnass u  aHoMalbHas JUCHEpPCUs  TOKa3aTelss  MPEeIOMIICHUS.
JlucnepcruOHHOE pACIUIBIBAHUE BOJTHOBBIX MTAKETOB.

39. [lornomenue cpeta. 3akoH byrepa-Jlambepra-bapa.

40. Oco0eHHOCTH paclpoCTpaHEeHHs CBeTa B MeTauiax. KpuTuhueckas yacrora.
OTpakeHue CBETa MOBEPXHOCThIO METAILNIA.

41. Tlonspusanus CBETA. JInHeHo-, IUPKYISPHO- U AITUITUYECKU
HOJISIPU30BaHHbIN CBET. MaTeMaTHUeCKOe ONHCAHUE COCTOSIHMS IMOJIIpU3ALIUU.
[Tonsipu3anust ECTECTBEHHOI'O CBETA.

42. OnTtuyeckue SIBICHHS Ha TpaHULE pasjeia H30TPOINHBIX JUAIEKTPUKOB.
3aKOHBI OTPAKEHUS U ITPEJIOMIIEHUS CBETA.

43. ®opmynbl OpeHerns.

44, @a30Bble COOTHOIIECHHMsS HAa TpaHUUE pasfela JBYX JHUAJIEKTPUKOB.
[Tonspuzanus OTpaKEHHOW U MPEIOMIIEHHOM BOJH. YT0J bprocrepa.

45. SIBeHHe MOJHOr0 BHYTPEHHETrO OTPAKEHUS CBETA U €ro IPUMEHEHHE.

46. OnTuka aHU3OTPONMHBIX cpeA. PacmpocTpaHeHuWe CBETOBBIX BOJH B
aHU30TPOIHBIX Cpefax: SKCIePUMEHTANIbHbIE (DAKThl U JIEMEHTBI TEOPHUHU.

47. YpaBHeHue BoIHOBbIX HOpMasieil dpenens. da3oBas u myyeBas CKOPOCTH.

48. OHOOCHBIE U IBYXOCHbIE KpUCTAIbI. J[BOMHOE JlydenpenomMiIeHle CBeTa.

49. KauecTBEHHBIM aHaIM3 pPACIPOCTPAHEHHUsS CBETa C IOMOIIbIO MOCTPOEHUS
['toiirenca.

50. Uurepdepenunss mnonsipu3oBaHHbIX BOJH. [lonsipu3anvoHHble NPUOOPHL,
YETBEPTHBOJIHOBBIE U ITOJIYBOJHOBBIE INTACTUHKH.

51. IlommyyeHne W aHaIW3 SJUIMNTAYECKH MOJIApU30BaHHOro cBera. lloHsTne o
TUPOTPOITHBIX CpEAAX.

52. EcTecTBeHHas onTuyeckas akTUBHOCTh. CaxapoMeTpHs.

53. AHM30TpOIIMS ~ ONTHYECKUX CBOWCTB, MWHAYLUUPOBAHHAS MEXaHHUECKON
nepopmarnmei, anekrpudeckum (3pdextor [lokkensca u Keppa), MarHUTHBIM
(@ dextor Papanes u Korrona-Myrtrona) monsmu. Iddext 3eemana.

54. Paccesnue  cBeta. MoJeKkyasipHOE€  paccesHHEe  CBeTa.  3aBUCUMOCTh
MHTEHCUBHOCTU PACCEIHHOIO0 CBETa OT 4acToThl cBera (dopmyna Panes) wu
yIJI0Bask JUarpaMMa paccesHus.

55. [lonsipu3anus paccestHHOrO CBETa, €ro CIEKTPaJIbHBIN COCTaB.

56. CnoHTtaHHOe paccessHue Manaenpmtama-bpuitoeHa U KOMOHWHAIMOHHOE
paccesiHue, Kpblio JMHMM Poanes. PaccesstHue cBera B MEIKOAMCIIEPCHBIX U
MYTHBIX CpeJax.

57. Knaccuueckass MoOJeiIb 3aTyXarollero AUIOJAbLHOro ocHuwuisiTopa. OleHka
BPEMEHU 3aTyXaHUsl.

58. JlopenneBa ¢opma M MMpPUHA JUHUM U3Iy4yeHHUs. EcrecTBeHHas HIMpUHA
JMHUY U3TyYEHUS.

59. Uznyuenue ancaMOJig CTaTUCTUYECKH HE3aBUCUMBIX OCHHIUIATOPOB. [loHsTHE
00 OJHOPOJHOM M HEOJHOPOAHOM YIIMPEHHH. YJapHOE W JAOIJIEPOBCKOE
YIIMPEHUE CIIEKTPAIbHOMN JIMHUU.

60. TermoBoe wu3nyuenue. WM3inyuaTenbHass W MOTJOMIATENIbHAS CHOCOOHOCTH
BELIECTBA, UX COOTHOLIEHUE. MoJienb abCOI0THO YEPHOTO Tela.



61. 3akon Credana-bonsimana, dopmyna cmemenus Buna. @opmyna Poames-
JxuHca.

62. OrpaHUYEeHHOCTh KJIACCUYECKOW TEOPUU H3Iy4YEHHUs. DJIEMEHThl KBAaHTOBOIO
noaxona. Gopmyna [lnanka.

63. Mojenb AByXypOBHEBOM cucTeMbl. B3aumoielicTBie 1ByXypOBHEBOW CUCTEMBI
C M3JIyYeHUEM: CIIOHTaHHbIE W BBIHYXKJEHHbIE mnepexobl. KoaddunuenTs
OWHIITEHA.

64. SIpneHre JTIOMUHECUEHIIMU: OCHOBHBIE 3aKOHOMEPHOCTH, CHEKTpaJbHbIC U
BPEMEHHBIE  XapaKTEpPUCTUKH, HWHTEpPIpPETaldss B  paMKax KBaHTOBBIX
MIPEICTaBICHU .

65. MHOroypoBHEBbIE CHUCTEMBbI. Pe30HAaHCHOE yCWJIEHHE CBETa MPU WHBEPCHOM
3aCEJICHHOCTH YHEPreTUYECKUX YPOBHEH.

66. MeTtonbl co3naHusi HHBEPCHOW 3aCEICHHOCTH B Pa3IMUHBIX cpefax. DakTopsl,
ONpeIENSIOIME UPUHY JIMHUH YCUIICHUS.

67. Jlazepsl - yCTpOHCTBO W NpHUHIMN PabOThl. Poib onTuyeckoro pe3oHarTopa.
VYcnoBus crarmoHapHou renepanuu (0ananc a3 u 6amaHc aMIUIUTYT).

7.3. MeTonuueckue MaTepHalibl, ONPEIEISIONINE MPOIEAYPY OIICHUBAHUS 3HAHUH,
YMEHUM, HABBIKOB M (WJIM) ONBITa JACSATEIBHOCTH, XapaKTEPU3YIONIUX HTaIlbl
dbopMUpOBaHUS KOMIIETCHIIUH.

KpuTtepumn oneHoOK Ha KypPCOBBIX IK3aMeHax

B »sk3ameHanuoHHbli OWUJIET PEKOMEHIyeTCsl BKJIIOYaTh HE MeHee 3
BOIIPOCOB, OXBATBHIBAIOIIMX BECh MPONACHHBIM MaTepual, Takke B Owmierax
MOTYTOBIT 33/1a41 U TIPUMEPHI.

OTtBeThIHA BCE BONPOCHIOLIEHMBaIOTCSA MakcuMyM 100 0asuiamm.

Kputepumn oneHok cieayroime:

- 100 0anymoB— cmydenm 2nyO0OKO HOHUMAEm NPOUOEHHbIU Mamepua,
omeeyaem 4emKo U 8CeCmopoHHe, YMeenm OYeHU8ams Qaxkmvl, camoCmosmelbHO
paccyscoaem,  Omau¥aemcsi  CNOCOOHOCMbIO  0DOCHOBLIBAMb  6blBOObL U
PA3BACHAMD UX 8 I02UHECKOU NOCAe008AMENbHOCU.

- 90 OamnoB-cmydenm 21yO00KO HNOHUMAEM HPOUOEHHbIL Mamepua,
omeeyaem 4emKo U 6CeCmopoHHe, YMeen OYeHU8ams akmvl, camoCmMosmMenbHO
paccyxcoaem, — omauyaemcs — CNOCOOHOCMbIO — 0OOCHOB8bIBAMb  6bI6OOLL U
PA3BACHAMb UX 8 N02UUECKOU NOCAe008amenbHOCMU, HO OONYCKAem OmoenbHble
HEeMoYHOCMU.

- 80 OannoB - cmydewm 2ny60KO0 NOHUMAem NPOUOEHHbIU Mamepudl,
omeeyaem 4emKo U 6CeCmopoHHe, YMeenm OYeHU8ams Qakmvl, camoCmosmenbHO
paccyscoaem, — omauyaemcsi  CNOCOOHOCMbIO  0OOCHOBLIBAMb  6blBOObL U
PA3bACHAMb UX 8 N02UYECKOU NOCIe008aAMeNbHOCMU, HO 00NYCKaem HeKomopble
owubKy 006We20 xapakmepa.



- 70 0aJ/10B - cmyoenm XOpouio NOHUMAen NPOUOEeHHbIU Mamepua, HO He
Modicem meopemudecKu 000CHOBbIBAMb HEKOMOPble 8blBOObI.

- 60 6a/I0B — cmydenm omeeuaem 6 OCHOBHOMRPABUNLHO, HO Y)Y8CHB)EemCsl
MexaHuueckoe 3ay4usanue Mamepuaa.

-50 0a10B— 6 omeeme cmyoeHma UMeromcs cyujecmeenHvlie HedoCmamxu,
Mamepuan 0XeaueH «NOJI0BUHUAMOY, 8 PACCYHCOCHUSX OONYCKAIOMCS OUUOKU.

- 40 OGamnoB — omeem cmydenma NpaAsUieH UMb YACMUYHO, NPU
PA3bACHEHUU MAMepPUaIa OOnyCKaromcsacepbesnuble OUUOKU.

- 20-30 6angoB - cmyodenm umeem obdwee npedcmasienue 0 meme, HO He
yMeem 102udecku 000CHO8AMb C80U MbLCIIU.

-10 6as10B-cmyodenm umeem auub YACMUYHOE Npedcmasienue o meme.

-0 0a10B — Hem omeema.

OTHU KPUTEPUHU HOCSAT B OCHOBHOM OPHUEHTUPOBOYHBIN XapaKTep.

Ecnu B Ounere uMeroTcs 3aa4u, OHU MOTYT JIOJIKHBI ObITh 00JIee YETKUMU.

IIkana guana3oHa JJM nepeBoaa PeiTHHIOBOI0 0a/ia B «5»-0aJbHYIO
CHUCTEMY:

«0 — 50» 6anoB — HEYJOBJIETBOPUTEIBHO

«51 — 65» 6aITIOB — YJIOBJIETBOPUTEILHO

«66 - 85» 6aJT0B — XOPOIIIO

«86 - 100» 6amioB — OTIUYHO

«51 u BbIIIE)» 0AJIIOB — 3a4ET

IIpumepnas ouenka mo 100 6anbHOM mIKajIe (POPM TEKYyIIEro U
MPOMEKYTOYHOT0 KOHTPOJISI

OOt pe3ynbTaT BHIBOJUTCS KaK MHTETpajibHAasl OLIEHKA, CKJIaJbIBAIOLIAs
U3 TEKyIero KoHTpost - 50% u npomexyTouyHoro KoHTpoJs - 50%.

Jlekumnu - Texyuyuit KOHmpoOJ1bBKIOYACT:

. noceuienue 3auaruii 10 6ad.
. AKTMBHOE Y4YacTHE Ha JIeKuusix 15 0aJ.
. YCTHBIM ONPOC, TECTUPOBAHUE, KOJUTIOKBUYM 60  OaJr.

= u ap. (moxnazasl, pedeparsl) 15  oad.

Ilpakmuxka (p/3) - Tekyuiuii KOHmMPOJIb BKIIIOYAET:
(oT 51 u BBILIE-324€T)

= nocenieHue 3auatninl0  0ad.

= aKTHUBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUAX 1S  OaJ.
= BBITIOJTHEHUE JJOMAITHUX padboTl1S__ OaJ.

. BBITIOJTHEHUE CAMOCTOATENbHBIX paboT120  OaJ.

= BrInoaHeHueKOHTPOJIbHBIX paboT40  OaJl.

8. IlepeyeHb OCHOBHOW W [JONOJHHUTEJNbHOW Yy4eOHOH JHUTEpPaTyphbl,



HEe00XO0AMMOI 11l 0CBOEHH S JUCHUILIUHBI.
a) Ocnoenasa 1umepamypa

1) CaBenweB, 1. B. Kypc o0mieii ¢pusuku : B 3-x T. T.1 : Mexanuka.
Monekynsipuas pusuka /M.B. Casenbes, - 10-e uzz., crep. - CII6. : Jlans, 2015. -
432 c.

2) CaBenbeB, M. B. Kypc o0mieit pusuku : B 3-X T.: yueOHuK. T.2 :
OnekTpudecTBO U MaruetusMm. Bonubl. Ontuka / U.B.CaBenses, - 10-e uza., crep.
- CII6. : Jlans, 2015. - 496 c.

3) Cagennes, 1. B. Kypc o6reit ¢pusuku : B 3-x 1. T.3 : KBaHTOBas onTHka.
Atomuas ¢pusuka. Pusuka TBEpAOro Tena. Gusnka aTOMHOTO SApa U
anemeHTapubix yactuil / M.B. Casenbes, - 9-¢ u3j., crep. - CII6. : Jlans, 2015. -
317 c.

4) CaBenbes, 1. B. COopHUK BOITPOCOB | 3aJ1a4 110 00IIeH pu3uke :
yue6.mocodue / 1.B.CaBenweB, - 5-e uzz., crep. - CII6. : Jlans, 2017. - 288 c.

5) Comma M.C. Kypc dusuku ¢ npuMepamu u3 HHTepHeT-9k3ameHa (Konebanus u
BOJIHBL. DJICKTPUYECTBO U MarHeTu3M) [ DIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Comma M.C.— DaekTpoH.TekcToBbIe JaHHbIe.— HoBocubupck: HoBocubupckuii
rOCyAapCTBEHHBIA apXUTEKTYpPHO-CTPOUTENbHBINA yHUBEpcUTET (Cubctpun), ObC
ACB, 2016.— 81 ¢c.— Pexwum mocryna: http://www.iprbookshop.ru/68776.html.
— DOBC «IPRbooks» (mata obpamenus 01.06.2018)

6) Comma M.C. Kypc ¢usuku ¢ nmpuMepamMu U3 HHTepHeT-3k3aMeHa (MexaHuKa.
MonekynsapHas Gu3uka u TepMOJIUHAMUKA) [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue/ Comnma M.C.— DnexTpoH.TeKcToBbIe JaHHbie.— HoBocnOupck:
HoBocubupckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET
(Cubcrpun), 9bC ACB, 2015.— 53 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/68777.html .— 3BC «IPRbooks»(ara oopameHus
01.06.2018)

JonosHuTeIbHAS JIUTEPATYpPAa
1) Tpodumona, T. U. Kypc pusuku : yued.mocodue a1 TEXH. By30B /
T.N.Tpodumosa. - U3x. 8-e, ctep. - Mocksa : Beici. mik., 2014. - 541 c.
2) lertnad, A. A. Kypc pusuku : yued.mocobue 1jsi CTyJACHTOB BTY30B /
A.AJletnad, b. M. fBopckuii. - 5-¢ u3., crep. - Mocksa : Academia, 2015.
- 719 c.
3) Kypc pusuku : yueo. st By30B: [B 2 1.]. T.2 / [B.B.ApcentneB u ap.]; mox
pen. B.H.JIozoBckoro. - U3a. 5-¢, crep. - CII6. : Jlanp, 2007. - 590 c.
4) Tpodpumona, T. U. COopHUK 33134 110 Kypcy ¢usuku ais BTy30B / T.H.
Tpodumona, - 3-e u3a. - Mocksa : OHUKC 21 Bex: Mup u O6pa3zoBanue, 2015. -
384 c.

9. Ilepedyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«HTepHEeT», HEOOXOAUMBIX /IJISI 0CBOEHM S JUCIUIIUHBI.


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

1) eLIBRARY .RU[DnexTponHHBINpecypc]: anekTpoHHas oubmmoreka /Hayy.
ANIEeKTpOoH. 0-ka. — Mocksa, 1999 -. Pexxum fgocrtymna:
http://elibrary.ru/defaultx.asp(nata oopamenus: 01.04.2017). - 53. pyc., anri.

2) Moodle [DnekTpoHHBIHpECYpC]: CHCTEMa BUPTYaIbHOTO 00yUYeHHEeM: [0a3a

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

PETUCTPALIUU U3 CETH YH-TA, U3 JTIOOOW TOYKH, UMEIOIICH JOCTY B HHTEPHET. -

URL.: http://moodle.dgu.ru/(mara o6pamenus: 22.03.2018).

3) Dnextponnbii karasior HB JII'Y [DnektponHbiii pecypc]: 0aza mgaHHBIX
COJNEP)KUT CBEICHHS O BCEX BHUAAX JHT, TNocTymaromux B ¢oHng Hb
JAI'Y/[larectanckuii roc. yH-T. - Maxaukama, 2010 - Pexum pgocryma:
http://elib.dgu.ru, ceoboanbIi (maTa oopamierus: 21.03.2018).

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

Jlunensuonnsrii moroBop Ne 2693/17ot 02.10.2017r. 00 oka3zaHWM YCIyT TIO
npenocrasieHuto nocryna. loctyn omkpoim ¢ ¢ 02.10.2017 2. 0o 02.10.2018 no
noonucke( docmyn 6yoem npooJieH)

5) DneKTpOHHO-OUOIMOTEeYHAsI CUCTeMa « Y HUBEPCUTETCKass OMOIMOTEeKa OHJIAHH)

www.biblioclub.ru moroBop Ne 55 02/16 ot 30.03.2016 r. 00 oKa3aHuu

UH(OPMAIMOHHBIX YCIYT.(A0CTyN NpouieH 10 ceHtsops 2019roxaa)

6) HarmonaneHass  2yiekTpoHHass ~ OubOnmoreka  https:/H36.pd/.  Horosop

Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JoroBop neicTByeT B TedeHUHU 1 roja ¢

MOMEHTA €T0 TIOIITUCAHHSI.

7) ®enepanbHblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

8) denepanbHoe xpanunuiie «Equaas komiekus mudpoBbIX 00pa30BaTeIbHBIX
pecypcoBy http://school-collection.edu.ru/

9) ®usuka [DnekTpoHHbIi pecypc]: ped. xypa. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayy. utexs. uapopm. - M.: [U3a-so BUHUTH], 2008. - 1
atektpoH.onT. quck (CD-ROM). - 25698-00.

10) Poccwuiickuii mopran «OTkpsITOro 00pasoBanus» http://www.openet.edu.ru

11) Caiit oOpa3oBaTenbHbIX pecypcoB JlarrocynuBepcurerahttp://edu.icc.dgu.ru

12) HudopmanmoHHbIE pecypcel Hay4YHOU OoubIMoTEKN
Harrocynusepcuterahttp://elib.dgu.ru (moctyn depe3 miaardopmy Hayuwoii
ANIEKTPOHHOM OuboTeku elibrary.ru).

13) ®enepalibHBIH HEHTP 00pa30BaTeNLHOTO 3aKOHO/ATEJIHCTBA.
http://www.lexed.ru

14) www.affp.mics.msu.su

15) www.iglib.ru - HWuaTepHer-OubnuoTeka oOpa3oBaTeNbHBIX W3JAHUH, B
KOTOpPBI COOpaHbl JJICKTPOHHBIE YUYEOHUKH, CIPABOYHBIE MU Yy4YcOHbBIC
nocoous.

10. MeToanyeckue yKazaHus AJs1 00y4a0IUXCsS M0 OCBOCHUIO THCIMILIMHBI.
MeToan4yeckue yKa3aHusi CTyJAeHTaM
B xone xypca OynyT mpoBeleHbl CEMUHAphl U JabopaTopHbie padOThI, HA

KOTOPBIX CTYJEHTHI CMOTYT U3y4uTh (pusnueckue ocHOBbl DBM, cienarh gokiIaabl
10 YCTPOUCTBY U (PYHKIIMOHUPOBAHUIO COBPEMEHHON KOMITBIOTEPHON TEXHUKH U
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HOBEHMIIMM JOCTIKEHUSM B yKa3aHHOW oOnacT, a Takxke oOcyauTh Hambosee
aKTyaJbHble M MEPCIEKTUBHBIE HANpaBIeHUs pa3BUTHs. [ MOATOTOBKH K
CeMUHapaM HEO0OXOAMMO TMOJb30BATHCSI COOTBETCTBYIOIIEH Y4eOHO-HAy4YHOU
auTepaTypor, umeromieiicas B Oubmuoreke JII'Y, a Takke 0O0IIEAOCTYNHBIMU
HUuTepHeT-nopTanamMm, COJAEpXKAMMUA  OOJbIIOE KOJWYECTBO KaK HAay4YHO-
MOMYJISIPHBIX, TAK U Y3KOCIIEHIUAIIM3UPOBAHHBIX CTATEM, TOCBSIIECHHBIX PA3JIMYHBIM
acIieKTaM KOMIIBIOTEPHON TEXHUKHU

3aiaHus 1Mo cCaMOCTOATENbHON paboTe MOTYT ObITh O(DOPMIIEHBI B BUJIE:
® KOHCIIEKTUPOBAHUE IIEPBOMCTOYHUKOB " Ipyrou y4eOHOI
TUTEPATypHITPopaboTKa yueOHOro MaTepuaia (1o KOHCIIEKTaM JICKIIUK y4eOHOH 1
HAYYHOH JIMTepaType) W MOJATOTOBKA JIOKJIAJOB HA CEMUHApaX M MPAKTHYECKUX
3aHATHSAX, K YYaCTHIO B TEMAaTUYECKHUX JUCKYCCUSX;
e paboTa C HOpMATUBHBIMU JIOKYMEHTaMU U 3aKOHOAATEIbHON 0a30H;
® TIOMCK U 0030p Hay4YHBIX IMyOJIMKALIUNA U 3JIEKTPOHHBIX HCTOYHUKOB
uHpOpMaIuH, MOArOTOBKA 3aKIOYEHHUS 110 0030pY;
e HamucaHue pedepaTos,;
e paboTa c TeCTaMHu M BONPOCAMU ISl CAMOIIPOBEPKHU;
e 00paboTKa CTAaTUCTUYECKUX JIaHHBIX, HOPMATUBHBIX MaT€pPUAJIOB;
® aHAJM3 CTATUCTUYECKUX U (PAaKTUUECKUX MAaTEPHAIIOB, COCTABJICHHE BHIBOJIOB HA
OCHOBE ITPOBEJEHHOI0 AaHAJIN3A U T.1.

MeToauyecKue peKoMeHAaluu MPenoiaBaTesaro

1. UzyunB T1ayOOKO coaepxkaHUE Y4eOHOW JUCHUIUIMHBI, IEJIECO00pa3HO
pa3paboTaTh MaTpully Hauboliee MPEANOYTUTENBHBIX METOAOB O0ydYeHHsI U (HOpM
CaMOCTOSITETLHOM pabOThl CTYJICHTOB, aJICKBAaTHBIX BHJJAM JICKIIMOHHBIX U
CEMHUHAPCKUX 3aHATUM.

2. HeobxomuMo mnpemycMOTpeTh pa3BuUTHE (OPM CaMOCTOSTEIBHOM pPaboTHI,
BBIBOJII CTYJICHTOB K 3aBEPUICHUIO HW3YUYCHHS Yy4YeOHOW NIUCIUIUIMHBI Ha €€
BBICIIIMIA YPOBCHB.

3.Ilaker 3amaHmii 711 CaMOCTOSITEIIBHOM padOTHI ClIeyeT BbIaBaTh B Hadale
CEMECTpa, OMpEAeNUB MpeeIbHbIE CPOKU UX BBIMOJIHEHUS U CAAYd. 3aJaHus s
CaMOCTOATENFHOM  pabOThl  JKEJIATENbHO COCTAaBJIATh U3  00SA3aTeNbHOM U
(haKyJIbTaTUBHON YaCTEH.

4. Opraam3ysi CaMOCTOSTEIbHYIO paldoTy, HEOOXOJMMO TIOCTOSHHO 00ydaTth
CTYJIGHTOB METO/IaM TaKOH pabOTHI.

5. By30Bckas jekius - ri1aBHOE 3B€HO JUJAKTHYECKOro Iukia o0yyenus. E€ uenpb
-popMHUpOBaHUE y CTYJCHTOB OPUEHTHUPOBOUHOW OCHOBBI ISl TIOCJIECIYIOIIETO
yCBOCHMsIMATepraia METOJIOM CaMOCTOATENbHOU paboThl. CojaepkaHUe JEKIUU
JIOJKHO OTBEYATh CIAEAYIOUIUM JIUIAKTUYECKUM TPeOOBaHUSIM:

-U3JI0’KEHUE MaTepuasa OT MPOCTOr0 K CIOKHOMY, OT U3BECTHOTO K
HEU3BECTHOMY,

-JIOTUMHOCTh, YETKOCTh U SICHOCTh B U3JI0)KCHUU MaTepuara;



-BO3MO>KHOCTb ITPOOJIEMHOr0 U3JI0KEHHUS, TUCKYCCUH, IUATIOTA C LEIBIO
aKTUBU3ALIUU JACSITEIbHOCTU CTYICHTOB;

-0IMopa CMBICIIOBOM YaCTH JIGKIIMH Ha TIOJUTMHHBIE (PaKThl, COOBITHS, SIBJICHHUS,
CTaTHCTUYECKHUE TaHHBIC;

-TeCHasi CBS3b TEOPETHUYECKUX TMIOJIOKEHUH ¥ BHIBOJOB C TPAKTHKOW U
OyayuieinpodeccuoHanbHON JESITEIbHOCTBIO cryneHToB.[IpenogaBarens,
YUTAIOLMN JIEKIWOHHBIE KypChl B By3€, JOJDKEH 3HAaTh CYLIECTBYIOIIME B
[Earorn4eckodl HaykKe M HCIOJb3yEMble Ha IMPAKTUKE BapUAHTBI JIEKIUH, HX
IUIaKTUYECKUE W BOCHUTHIBAIOIME BO3MOXKHOCTH, a TaKXKE HUX METOJUYECKOE
MECTO B CTPYKType Iporecca 00ydeHHus..

6. CemuHap IpOBOAUTCS MO Y3JIOBBIM M HauOoJiee CIIOKHBIM BOIIpOcaM (TeMa,
pazznenaM) yueOHOM mporpamMmbl. OH MOXKET ObITh IMOCTPOEH Kak Ha MaTepuaie
OIHOM JIeKIIMM, TaK M Ha COAEpPKaHWU OO30pHOM JIEKUMH, a TaKXKe II0
onpenenéHHoO TeMe ©0e3 UTeHHs MpeABApUTENIbHOM JIeKuuu. [7naBHas U
onpenensomas 0cCoOCHHOCTh JIO0Or0 CEeMHHapa - HaJIU4he 3JIEMEHTOB
JUCKYCCUH, MPOOJIEMHOCTH, NMAjora MeEXay NpernojaBareieM U CTyJACHTAMH U
CaMHUMH CTYJCHTaMHU.

Ilpu noocomogke Kraccuuecko2o ceMuHapa HceiamesibHo NPUOepHCUBAmMvCsl
cnedyrue2o aneopumma:

a) pa3zpaboTka yueOHO-METOIUYECKOr0 MaTepurara;
-(OopMyJIHpOBKA TEMBI, COOTBETCTBYIOIICH MporpaMMe U TOCCTaHAapTYy;
-olpe/ielIieHue TUIaKTHISCKUX, BOCIIUTHIBAIOIINX U (DOPMHUPYIOMINX IeIek
3aHATHS,
-BBIOOP METOJI0B, IPUEMOB U CPEJICTB JIJIsl MPOBEACHUS CEMUHAPA,;
-n0100p JIUTEPATYPHI JIJIsl IPENOJaBaTENs U CTYICHTOB;
-Ipy HEOOXOAMMOCTH MIPOBEAECHUE KOHCYIbTALMK 1JIS CTYJIEHTOB;
0) moaroToBKa 00ydaeMbIX U MPEIOIaBaTeNs: ~-COCTABICHNE TUTaHa CEMUHapa U3 3-
4 BOTIPOCOB;
-IIPEI0CTaBJICHUE CTyAeHTaM 4-5 qHel Jyis TOATOTOBKHU K CEMUHAPY;
-IIPEI0CTaBICHUE PEKOMEH/ 1AM O MOCIE0BATEILHOCTH U3YUCHUS JIUTEPATYPhI
(yueOHuKH, y4eOHBIC IMOCOOMS, 3aKOHBI W IIOCTAHOBICHHUS, PYKOBOJCTBA H
MOJIOKEHMSI, KOHCIICKTHI JICKIIUM, CTaThbH, CIHPaBOYHUKH, HH(OOPMAIMOHHbBIC
COOPHMKH M OIOJUIETEHH, CTATUCTUYECKHE JaHHBIC U JIP.);
-CO3/1aHr€e Ha0Opa HATJISITHBIX TTOCOOUHA.
[TonBoAs UTOrM ceMUHApa, MOKHO MCIIOIb30BaTh CICAYIONINE KPUTEPUH
(mmokasaresu) OIICHKU OTBETOB:
-MI0JITHOTA ¥ KOHKPETHOCTh OTBETA,
-IIOCJICIOBATEILHOCTD U JIOTUKA M3JIOKCHUS,
-CBSI3b TEOPETUUYECKUX ITOJ0KEHUN C TPAKTUKOM;
-000CHOBAHHOCTH 1 JIOKA3aTEILHOCTh M3J1araéMbIX ITOJIOKEHHI
-HaJIMYHE Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX MOKa3aTeleH,
-HAJIMYKE WILTIOCTPAIIUi K OTBETaM B BHJI€ UCTOpUUECKUX (hAaKTOB, IPUMEPOB U
mp.;
-YpOBEHB KYJIbTYPhI PEUH;



-MCIOJIb30BAHNE HATJISAHBIX TOCOOUH U T.II.
B koHIIe ceMrHapa peKOMEHyeTCsl 1aTh OLEHKY BCEr0 CEMHUHAPCKOTO 3aHATHS,
o0paTuBOcO00O€ BHUMAaHUE Ha CIEAYIOIINE aCTIEKThI:
-Ka4eCTBO MOJTIOTOBKH;
-CTENEHb YCBOCHUS 3HAHUM;
-aKTUBHOCTD;
-I0JIOKUTEIbHBIE CTOPOHBI B pa0OTE CTYICHTOB,
-IICHHbIE U KOHCTPYKTUBHBIC MPEIOKEHUS;
-HEeJIOCTaTKU B paboTe CTY/ICHTOB;
-3371a41 U ITyTH YCTPAHEHUS HEJOCTATKOB.
[Tociie mpoBeaeHUs IEPBOTO CEMUHAPCKOr0 Kypca, HAUMHAOIIEMY
MPETo/IaBaTEINIOeNIecCO00Pa3HO OCYIIECTBUTH OOIINN aHATN3 TTPOIeTaHHOM
paboThl, U3BJIEKAs IPU ITOM IOJIE3HBIE YPOKH.
7.Ilpu n3noxxeHn Marepuasna BaXXHO IOMHHUTh, YTO MTOYTH [TOJOBHHA
uHbOpMaIU Ha JIEKIUHU TIepeaaeTcs Yepe3 UHTOHAIMIO. Y YUTHIBAaTh TOT ()aKT, 4TO
NEPBBIM KPU3UC BHUMAHUS CTYAEHTOB HacTymnaer Ha 15-20-if MunyTax, BTOpoiu -
Ha 30-35-i1 munyTax. BripodeccroHalbHOM OOIIEHUH UCXOIUTh U3 TOTO, YTO
BOCIPUSATHE JIEKIIUN CTYIEHTaAMUMIIAIINX U CTAPIIUX KypPCOB CYIIECTBEHHO
OTJIMYAETCs TI0 TOTOBHOCTH U YMEHHIO.
8. [Ipu npoBeieHNN aTTECTAIMU CTYJIEHTOB Ba)KHO BCEr/la MIOMHUTh, YTO
CUCTEMaTUYHOCTh, 00bEKTUBHOCTH, APTYMEHTHPOBAHHOCTb - TJIaBHbIC MPUHIIUIIHI,
Ha KOTOPBIX OCHOBaHbI KOHTPOJIb U OLIEHKA 3HaHUI cTy1eHTOB. [IpoBepka,
KOHTPOJIb U OLICHKA 3HAHUM CTYyZ€HTa, TPEOYIOT yUeTa €ro HHANBUYAJIBHOTO
CTHJISL B OCYIIECTBIICHUHU YUEOHOH 1eATEIbHOCTH.

3HaHUEe KPUTEPUEB OLICHKU 3HAHUI 00s513aTEbHO IS TIPErogaBaTess 1
CTYJICHTA.

11. Ilepeyerr UHGPOPMAUMOHHBIX TEXHOJIOTHIl, WCHOJb3yeMbIX MPH
OCYIIIECTBJIECHUH O00pa30BaTeJILHOI0 Mpolecca MO JTUCIHUIJINHE, BKJIKOYAS
nepevyeHb MPOrpPaMMHOr0 odecneyeHusi U MH(POPMAUMOHHBLIX CHPABOYHBIX
CHCTEM.

baza mannbix 6ubnuoreku AI'Y, Temarndeckue 6a3bl TaHHBIX WWW.physics.vir.ru,
ufn.ru/ru/articles/, PYBPUKOH, APBUKOH, Hayunas snexktponHas OubianoTeka,
VYuuBepcuterckass ~ uHdpopmarmonnas — cuctema POCCHUS,  Poccuiickas
rocyJapcTBeHHas OuOiuoTeka W Apyrue. YUeOHWKU, 3aJaYHUKA U CIpaBOYHAs
auTeparypa o buznke JOCTYITHA Ha caiite
http://eqworld.ipmnet.ru/ru/library/physics.htm. 3apyOeXHbIe  DJIEKTPOHHBIE
Hay4Hble nHpopMmaroHHbIe pecypenl: TheEuropeanLibrary — moctyn k pecypcam
48 HaunoHnanbHbIX 0M0IMOTEK EBpOMBI.

1. IlporpammHOe obecnieueHue isl JIEKUUM, CPEACTBO MPOCMOTPa U300paKEHUM.
2. IIporpamMmmHOe oOecrieueHHE B KOMIIBIOTEPHBIN KJlacC, CPEICTBO IPOCMOTpa
n300paKeHMit, UHTEepHET, e-mail

12. Onucanume MaTepuaJbHO-TEXHU4YECKOH 0a3bl, HEOOXOAUMOH /Jd
OCYyILIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPOIEcca MO AUCHUILIINHE.



Jliss  MaTepraTbHO-TEXHUYECKOTO OOeCIeUeHUsT TUCIUTUINHBI TpeOyeTcs
HaJIM4YKE MPOEKTOPA.
Texnuveckue cpeacTsa 00y4eHus: M KOHTPOJIS, HCOJIb30BaHue JBM
Hcnonb3oBanue matepuasion B Internet.
Hcnosb30BaHue npe3eHTalui
AKTHUBHBIE METOJIbI 00yUYEHUS
KOMITBIOTEPHOE U MYJIbTUMEAUIHOE 000pyI0BaHHE, KOTOPOE UCIIOIB3YETCS B X0/1€
W3JI0KEHUS JICKUMOHHOTO MaTepHaa;
MaKeT MPUKIATHBIX 00yYaroNuX U KOHTPOJIUPYIOIINX MPOTPaMM, UCTIOJIb3YyEMbIX B
X0JIe TeKymIel padoThl, a TaKKe JJIsI TPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJIS;
AJIeKTpoHHas Oubnmoreka Kypca u MHTepHET-pecypchl — IJisi CaMOCTOSITEIIbHOU
padoTHhL.
MarepuajibHoe o0ecnievyeHne TUCHUIINHBI
Hucku ¢ npe3entanusiMu. HoyTOyK, BUIIEONIPOEKTOP.
Jlns mpoBeieHUM ek Heooxoauma ayauropus Ha 80 mecT ayn4-16
JnsnpoBenenre 1ab0paTOpHBIX PabOT HEOOXOAWMbI JTAOOPATOPUHU IO OMNTHKE,
AJIEKTPOMAarHeTU3My
JlaGopaTopus 1o ONTHKE:
Jlazepet WJITH-105, monHoxpomatop VYM-2, caxapuMeTrp, MHUKPOCKOIIHI,
cekTpopoToMeTp, UU(DPOBBIE aMIEPMETPbl U BOJBTMETPHI, TMOJISPU3ATOPHI,
ounpuzma Openens, TudpaKkIHOHHbIE PEIIETKH, CBETODUIBTPHI, (HOTOIIEMEHTHI U
Ap.
JlabopaTopus 10 2JIEKTPOMArHeTHU3MY':
Ocmumnorpader, BYII-22, ammepmerpbl, BOJIBTMETPHI, BaTTMETP, TE€HEPATOPHI
curnaios (317, I'5-15.... u ap.)




	8.Какие факторы обуславливают возникновение кориолисовой силы.

