MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKON ®EJIEPALINN

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIETO PO(ECCHOHATBHOTO 00Pa30BaHMSI

«YOUMCKWI TOCYIAPCTBEHHBII ABUALTMOHHBI
TEXHUYECKHWIA YHUBEPCUTET»

Kadenpa duzuku

PABOYAS ITPOTPAMMA
VYUYEBHOU JUCHHUITJIMHBI
«DOU3HKA»

YpOBEHB MOJITOTOBKH
BbICIIee 00pa3oBaHue — 0aKaJIaBpuarT

Hamnpasnenue noAroToBKM (CHEUaIbHOCTD)
12.03.04 buorexun4yeckue CHCTEMbI M TEXHOJIOTMH

HamnpapneHHocTs MOATOTOBKH (PO HITH, CICITHATH3AITIS )
HNHKeHepHOoeEe 1eJ10 B MeINK0-0H0J0TrNYeCKO MPAKTHKE

KBanudukanus (cTeneHb) BHITyCKHUKA
bakaJiaBp

®dopma o0yueHus: QUHAS

Vpa 2015

Hcenoanumens: nOLEHT AdanacbeBa A.M.

3aseodyrowuti kageopoti: npodeccop Anekcanapos 1.B.



MecTo JTUCUMIVIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl
JlucoumnrHa « PU3uKa SBISICTCS TUCIUILIMHON 0@30601 9aCTU IHKJIA.

PabGouast mporpamma cocTaBieHa B COOTBETCTBUH C TpPEOOBAHHUSIMU
denepadbHOTO  TOCYAAPCTBEHHOTO  OOpa30BaTEIBLHOTO  CTaHAApTa  BBICIIETO
oOpa3oBaHUs TIO HAMpPaBIECHUIO MOATOTOBKHU Oaxanaspa 12.03.04 Buomexnuueckue
cucmemyl U _mexHoa02uu, YyTBEpKIEHHOTO MpuKa3oM MUHHCTEPCTBA 0Opa30BaHUS U
Hayku Poccutickoit denepannu ot "12" mapra 2015 1. Ne 216.

He.]'lbl() O0CBOCHMA TUCHMILIMHBI ABJISICTCA: OCBOCHUC CTYACHTAMHU OCHOBHBIX
(1)I/ISI/I‘{CCKI/IX HBHGHI/IfI, 3aKOHOB M BO3MOKHOCTEH MX IMPpUMCHCHHUA OJII PCIICHUA
HaY9YHO-TCXHUYCCKUX 3ada4 B TCOPCTHUCCKHUX W  IPHUKIAAHBIX  ACIICKTAX,
BO3HHKAIOIMINX B HOCHG,ZIYI-OHleﬁ HpO(beCCHOHaJILHOI\/'I ACATCIbHOCTH BBIITYCKHUKOB
TCXHUYCCKOI'0O YHUBCPCUTCTA.

3apauamMu Kypca GU3NKHU SBISIOTCS:

® U3YYEHHE 3aKOHOB OKPYXKAIOIIETO MUPA B UX B3aUMOCBS3H;

e oOBJajAcHUE (YHIAMEHTAIbHBIMU NMPUHIUIAMA U METOJaMU PEIICHHs HAy4HO-
TEXHUYECKHUX 3a]1a4;

e (opMHpPOBAaHME HABBIKOB IO MNPUMEHEHHIO MOJOXKEHUH (PyHIaMEHTaIbHOU
GU3MKM K TPaMOTHOMY HAyYHOMY aHalHW3y CHUTYyallMil, C KOTOPbIMU HWHXEHEPY
IIPUXOAUTCS CTAIKUBATHCA IIPU CO3AAHUU HOBOW TEXHUKHU Y HOBBIX TEXHOJIOTHUIL;

® OCBOCHHME OCHOBHBIX (PU3MUYECKHX TEOpPHUH, MO3BOJSIOLUIMX OMHCATH SBJICHUS B
IIPUPOJIE, U IIPEACIIOB NIPUMEHUMOCTU ITUX TEOPUU Ul PELICHUS COBPEMEHHBIX U
NEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a/aY;

e (opMHpOBaHUE y CTYJEHTOB OCHOB €CTECTBEHHOHAYUYHON KapTUHBI MUPA;

® O0O3HAaKOMJICHHME CTYJEHTOB C HCTOpUEH U JIOTMKON pa3BUTHUS (U3UKUA H
OCHOBHBIX €€ OTKPBITHH.

[Tocne 3aBepmieHuss O0Oy4e€HHS CTYACHTBI JOJDKHBI J€MOHCTPHUPOBATh
KOMITIETEHIIUH, IEPEYHUCIICHHBIE B IIYHKTE 2 MPOrpaMMBlI.

JucuunnHa «®Pu3uka» B3aMMOCBS3aHA CO CIEAYIOIIMMH JHACHUATIMHAMU:
MaTeMaTHKa, XUMHSL.

[TpenmecTByromuMu  KypcaMu, Ha KOTOpBIX Oa3zupyercs AMCUMILIMHA
«Dusuka», SBISIOTCA ILIKOJbHBIE JTUCUUIUIMHBL: (u3uka, anredpa, reoMmeTpus,
anreOpa ¥ Hayajao aHaIu3a, XUMUSL.



Ilepeyens pe3yabTaToB 00yUYeHMsI
[Iponiecc m3yueHWs AUCIUIUIMHBI HANpPaBICH HAa (HOPMHUPOBAHHUE SJIEMEHTOB
CHEAYIOINX KOMIIETEHIINM:

No Popmupyemvie Koo 3uamo Ymemuw Bnaoemw
KomnemeHyuu
CriocoGHOCTH OIIK (puznueckue pelaTh TUIIOBBIE | METOIaMU
IPEICTABIATD -1 OCHOBBI 3aJ1a4u 1O | MAaTEMaTHYECK
aJIeKBaTHYIO MEXaHUKH, OCHOBHBIM Or'0 OIHUCAHMS
COBPEMEHHOMY DIIEKTpUYECTBA | paszlienaMm Kypca, | pusndeckux
YPOBHIO  3HAHWUMU M MarHeTu3Ma, | UCIIONb3ys SBJICHUN U
HAYyYHYIO KapTHHY (bu3uKH METO/IbI IIPOLIECCOB,
MHUpa Ha OCHOBE KojeOaHUM M | MATEMAaTUYECKOT | ONPEIEIISIIOIIN
3HAHUS OCHOBHBIX BOJIH, 0 aHaJIN3a; | X MPUHLUIIBI
MTOJIOKEHU, KBaHTOBOM duznyeckue paboThI
3aKOHOB U (br3uKH, 3aKOHBI IpU | Pa3IAYHBIX
METO/IOB DIIEKTPOJUHAMU | aHAJIU3E U | TEXHUYECKHUX
€CTECTBEHHBIX KH, peneHnn YCTPOMCTB;
1 | nayk u CTAaTUCTUYECKOUN | mpobiiem METOIAMH
MaTeMaTUKH (bu3uKH U | IpoeCCUOHANBH | KOPPEKTHON
TEPMOJAMHAMUKH | O OLICHKHU
, aTOMHOM W | IEATEIbHOCTH; MOTPEUIHOCTEN
SIIEPHOU BBIJIETISATH npu
(br3uKY; busnueckoe MIPOBEJCHUN
COBPEMEHHYIO coJiepkaHue B | PUBUYECKOTO
Hay4YHOIO PUKIIATHBIX HKCIIEPUMEHTA;
anmnaparypy. 3amavax METOIAMH
Oynymiei MIPOBEICHUS
NEATEIIBHOCTH. bu3nuecKux
U3MEPEHNN.
CIIOCOOHOCTBIO OIIK |(pusnueckue penaTh TUIIOBBIE | METOJAMU
BBISIBIISITD -2 |OCHOBBI 3aauu M0 | MAaTeMaTHYECK
€CTECTBEHHOHAYYH MEXaHUKH, OCHOBHBIM Oro  ONMHCAHUS
YIO CYILHOCTh DIEKTPUYECTBA | pa3fenaMm Kypca, | GUu3ndeckux
npoO0eM, M Mar"HeTu3Mma, | UCIOJIb3ys SABJICHUM u
BO3HUKAIOIIUX B (bu3uKu METO/IbI IIPOLIECCOB,
XoJ1e KojeOaHUM M | MATEMaTUYECKOT | ONPEIEIISIIOIIN
npo¢hecCUOHATIBHO BOJIH, 0 aHanu3a; | X MPHUHLMUIIBI
9 U JesATEeNbHOCTH, KBAHTOBOM busznueckue paboTHI
npuUBJIEKaTh  JJIA buzuky, 3aKOHBI IpU | Pa3IUYHBIX
170:¢ penieHus DIIEKTPOJMHAMHU | aHAJIU3E U | TEXHHYECKHUX
COOTBETCTBYIOLIUNI KU, pemeHuun YCTPOMCTB;
buzuko- CTaTUCTHUYECKOUN | mpobsiem METOJaMH
MaTeMaTH4YECKH (bu3uKu U | mpoeccroHanbH | KOPPEKTHOM
anmnapar TEPMOJIMHAMUKH | OU OLICHKHU
, ATOMHOW W | IEATEIbHOCTH; IIOrPELIHOCTEN
SIEPHOU BBIJICIISITh npu
(bu3uKY; busnueckoe ITPOBEJICHUN




COBPEMEHHYIO coliepkaHue B | GU3UYECKOTO
HAY4YHOIO MPUKIIATHBIX HKCIIEPUMEHTA;
anmaparypy. 3amavyax METOJIaMHU
Oynymiei MIPOBEICHUS
NEeATEIBHOCTH. buznyeckux
U3MEPEHNN.

Conep:xkanue pa3aejioB TUCHUUILIHHBI

Haumenosanue u cooepoicanue pazoena

Paznea 1

Mexanuka. MoJiekyasipHasi PM3MKa M TEPMOJAMHAMUKA

KunemaTtuka MaTepuHaJbHOW TOYKM H TMOCTYNATeJlbHOE BHKEHHE
TBEPAOro Tejaa. Mexanndeckoe IBMKeHUE. TpaeKTopus, MyTh, IEPEMEILICHUE.
CKOpOCTh U YCKOPEHUE MPHU MNPSIMOJMHENHOM M KPUBOJIMHEHHOM JBUKECHHUH.
YrioBasi CKOPOCTb U YTJIOBOE YCKOPEHHE.

1.2

JAMHAMHMKA MAaTepHAJBHON TOYKM M MOCTYNATEJbHOrO0 [IBHKCHHUS
TBEpPAOro TeJia.

3akon umHepuuu. MCO. Bropour u Tpetun 3akoH Hproroma. Macca. Cuina,
UMITYJIbC. 3aKOH COXpPAaHEHUA U U3MEHEeHUus cuibl. LIeHTp mMacc u 3aKoH ero
NBUKEHUS. JIBUKEHUE Tella IEPEMEHHOM MacChl.

1.3

PaGora u 3Heprus.

Mexannyeckast paboTa, KUHeTHU4YecKast SHeprusi. CBs3b MEX]ly KHHETUUYECKUMHU
DHEPIrUsAMM B  Ppa3IMUHBIX CHCTeMax oOTcuera. KoOHCepBaTUBHBIE U
JMCCUIIATUBHBIE CUJIBI.

[ToTeHnmanbHas SHEpPrus. 3aKOH COXPAHEHUS M W3MEHEHUS MEXaHWYECKOH
SHEPruu. Y Aaphl TEJl U 3aKOH COXPAHEHHS.

1.4

3aK0H coOXpaHeHHs] MOMEHTA HMMIYJbCa M JHHAMHKA BpPalIaTeJbHOIO
JTBHKEHUS.

MoOMEHT CHJIbI U MOMEHT UMMYJIbca. 3aKOH COXPAaHEHUS M1 U3BMEHEHUS MOMEHTA
uMnyibca. MomeHT wuHepuuu Ttena. Teopema IlreitHepa. YpaBHeHHe
JMHAMUKHA BpaIllaTeIbHOTO JIBIDKEHUSI Teja. ODHEpPrusi Bpallaromerocs u
KaTSIIErocs Tesa.

1.5

DJIeMeHThI ITUHAMHMKHY CIJIOIIHOM Cpe/bl.

OO01mue CBOMCTBA BEIIECTBA B PA3IUYHBIX arperaTHbIX COCTOSTHUSX. [laBneHue
KUIKOCTU U Ta3a. YpaBHenwe bepnymmu. Jlepopmarus tenm u 3akon ['yka.
[Togpemuas cuna.

1.6

OcCHOBBI cIeNMAJIBLHON TEOPUU OTHOCUTEJIBHOCTH.

MexaHuueckuid MPUHITUIT OTHOCUTEJIBHOCTH U TMpeoOpa3zoBanus [ amues.
[locTynaTel cneuuanbHOM TeopuHM OTHOCUTENbHOCTHU. IIpeoOpazoBanue
Jlopennia. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH, JJIMH U BPEMEHH COOBITHS.
HurtepBan mexay coobsitusamu. [IpeobpazoBanue ckopocTeil B peIITUBUCTCKON
MEXaHHKe. PeaTuBuCTCKas [MHaMHUKa. 3aKOH B3aUMOCBSI3M MAcChl M DHEPTHH.

MexaHn4yecKHe K0JIe0AHUS U BOJTHBI




Konebanus. 'apmonnyeckue xKonebaHusl U UX XapakTepucTUKU. BekTopHOoe u
KOMIUIEKCHOE MPEACTAaBICHUE TAPMOHUUYECKOTO KojeOaHus. MaTeMaTHUeCKUid,
OPYXKUHHBIH M (QU3NYECKUH MAasSTHUKU. 3aTyxalolue KoieOaHus U HX
XapaKTEPUCTUKU.  BbIHYXJIeHHblE  KojeOaHus, pe3oHaHc. CroxkeHue
koneOanmii. buenus. @Durypsr Jluccaxy. BomHbel B ympyroi cpene.
[IpostonbHBIE M TIONEPEYHBIE BOJIHBI. Y PaBHEHUE IUIOCKOM Oerymiedl BOJHBI U
OJTHOMEpPHOE BOJIHOBOE ypaBHEHHeE. [[JIHA BOJIHBI, BOJTHOBOE YMCIO, (ha30Basi U
IpYyNIoBas CKOPOCTH, CTOSTYME BOJIHBI. DHEPrus BOJHBL DddexT Jonmiepa.

MouiekysspHasi (pU3MKAa U TEPMOJAMHAMUKA

Cratuctnyeckuii M TEPMOJMHAMHUYECKMM  METOABI  HCCIIEAOBAHMS
MakpocucrteM. MUKpo- U MakpoIapaMeTpsl MaKpOCUCTEM, UX PABHOBECHBIC U
HEPaBHOBECHbIE TEPMOJMHAMHYECKUE COCTOSIHUA W mpoueccbl. OCHOBHBIE
NOJIOKEHUSI  MOJEKyJapHO-kKuHetndeckod  teopun  (MKT). Temiosoe
JBM)KEHHUE U €r0 XapakTep B PA3IMYHBIX arPETATHBIX COCTOSIHUAX BEIIECTBA.

3.2

MKT uaeajbHOro rasa.

Mogene uaeanbHOrO rasza. YpaBHEHUE COCTOSHUS W OCHOBHOE YpPaBHECHHE
MKT wuneanbHoro raza. Cwmbicn Temmeparypbl. [a30Bble  3aKOHBI.
Pacnipenenenne MakcBesa mo CKOPOCTSIM M SHEPTUSIM TEIUIOBOTO JABHKCHUS
MOJIEKYJT ~HJICAJbHOTO Ta3a ©W €ro OSKCICpUMEHTallbHasg MPOBEPKA.
Pacnpenenenne bonbpiiMana u 6apomerpuyeckas hopmyia.

3.3

SIB1eHMS epeHoCca B TEPMOAMHAMMYECKHX HEPABHOBECHBIX CHCTEMAX.
CpeaHee 4HCIIO CTOJIKHOBEHUH, CpeIHss MAJIMHA CBOOOAHOro mpodera u
3 PeKTUBHBIN THUAMETP MOJIEKYJ HacalbHOTO Tra3a. Yucno creneHeit cBOOOIbI
MOJIEKYJl. 3aKOH pPaBHOPACIPEAENICHUS JHEPTruu TEIUIOBOTO JIBHXKEHHS I10
cTeneHsM cBoOoAbl. TernaonpoBOAHOCTb, TU(PPy3usi, BHyTPEHHEE TPEHUE U UX
3aKOHBI. Bpems penakcanuu.

3.4

OCHOBBI TEPMOAUHAMU KU

BuyTpennsisi sHeprusi Mmakpocuctembl. PaboTa raza u KOJWYECTBO TEILIOTHI.
[lepBbIii 3akOH TepMOAMHAMHUKUA. AuabaTHBIA mporecc. TemioeMKOoCTb.
[TonmutponHelii Tpoliecc wuaeanbHOro Traza. OOpaTuMble W HEOOpaTUMBbIE
Mporecchl. BTOpoll 3aKOH TEPMOJMHAMUKHW. TEIUIOBBIE W  XOJOIWJIbHBIC
MamuHbl. WneanbHas TeruioBas MamuHa U ee KIIJ. Outpomnus. Teopema
Hepucra. PeanbHble ra3el u ypaBHeHue Ban-nep-Baansca. M3orepmbl Ban-
nep-Baansca. YpaBaenue Knaneiipona-Knaysuyca. @a3oBble Iepexoibl.

Pasznxea 2

DJIEKTPUYECTBO U MATHETH3M

DJIEKTPOCTATHKA

DJIEKTPOCTATHYECKOE T10JIe B BAKyyMe.

3apsig M €ro CBOMCTBA. 3aKOH COXPAHEHUs SJIEKTPUUECKOTO 3apsifa. 3aKOoH
Kyiona. HanpskeHHOCTP ~ 3IEKTPOCTATUYECKOrO0  MOJIA. [TpuHIUI
cynepriosuuun. IIoTOk BekTopa HampspkeHHOCTH. Teopema [aycca u ee
MpUMEHEHUE IS pacyeTa JJICKTpUUYeCKuX moseil. Pabora mo mepemenieHuro
3apsga B AJIEKTPOCTATUUECKOM moJie. LIupKymsius BEKTOpa HANPSIKEHHOCTH.
[ToreHuan 3J€KTPOCTATUYECKOTO TMOJI M €ro CBSI3b C HANPSKEHHOCTHIO.
DKBUINOTCHIMAJIBHBIE TOBEPXHOCTH.

4.2

JIM3JIEKTPUKH B JIEKTPUYECKOM I10JIe.
Tunbel pudnektpukoB. [lonspuszamua audnekTpukoB. [loJsIpU30BaHHOCTSD.




HanpsixkeHHOCTh OIUIA B AM3JIEKTPUKaX. DIIEKTPUUECKOE cMelleHne. Teopema
["aycca 115 AIEKTPOCTaTUYECKOTO OIS B UAJIEKTPHUKAX. Y CIIOBUS HA TPAHULE
pazzena IByX AM3JIEKTPUKOB. CErHETOIEKTPHKH.

4.3

HpOBOIlHl/IKl/I B BJICKTpOCTaTI/I‘IeCKOM moJie. 3Heprml INIEKTPUYECKOI0
HOoJIs.
PacnpezleneHI/Ie 3apsa10B B ITPOBOJHUKC. BJIGKTpI/I‘ICCKaSI CMKOCTB
YCAUHCHHOI'O IIPOBOIHHUKA. KOHI[GHC&TOPLI. 9HepI“I/I$[ CUCTCMBI 3apsA10B,
YCAUHCHHOI'O IIPOBOAHHUKA, KOHACHCATOpPA. SHGPFI/I}I AJICKTPOCTATUICCKOI'O
I10JIA

4.4

IToCTOSTHHBIN JIEKTPUYECKUM TOK.

[TocTOSHHBIN AJIEKTPUYECKUIM TOK M €ro XapakTepUCTUKU. CTOPOHHUE CHJIBL,
ANEKTPOABMKYIIas cwia. Hampsbkenue Ha ydacTke menu. 3akoH Owma Jjist
OJTHOPOJIHOTO yYacTKa IIeMH B MHTETPaNbHON U JuddepeHInanbHoi popmax.
ConpoTuBieHre MPOBOAHUKOB. PaboTa u MomHOCTh Toka. 3akoH J[xoyns-
Jlenna mns

ydyacTKa Lenu B HMHTerpanbHOM U 1uddepenunansHoi (opmax. I[lpaBuna
Kupxroda 1151 pa3BeTBIEHHBIX LETEH.

4.5

OCHOBBI KJIACCUYECKOH 3JJIEKTPOHHOI TeOpuM JJIEKTPONPOBOIHOCTH
MeTaJJI0B.
PaGora BBIXOJA »dJEKTpOHA W3 METalla. OMHUCCHOHHBIC SIBICHUS W UX
MIPYMEHECHHUE.

4.6

MarsHuTHoOe 1moJjie B BaKyyme.

MaruuTtHass UHAYKIMS U HalpsSHKEHHOCTh MArHUTHOTO MOJs. 3aKOH AMIiepa.
Cuna Jlopernma. MarautHoe mnone ABwkyunierocs 3apsga. [IpuHmun
cynepnosuunu. 3akoH buo-Casapa-Jlannaca m €ro nmpuMEHEHHE K pacyeTy
MarHuTHBIX nosei. Teopema o TUPKYJIALMM BEKTOPA MAarHUTHOM WHAYKIUU
(3aKOH MOJIHOTO TOKa). MarHuTHbI OTOK. Teopema ['aycca aiisi MarHUTHOTO
noJis. JIBuKeHue 3apsKeHHBIX YaCTHULL B AJIEKTPUUECKUX U MarHUTHBIX MOJISIX.
Oddext Xomna.

4.7

MarnuTHOe 10J1e B BellleCTBe.

MaFHI/ITHbIe MOMCHT®BI 3JICKTPOHOB U ATOMOB. HaMaFHI/I‘{eHHOCTB " €TI0 CBA3b C
INIOTHOCTBIO MOJICKYJIAAPHBIX TOKOB. HaHpH)KeHHOCTB MArduTHOI'O IIOJIsd B
BelleCTBE. 3aKOH  IMOJHOTO  Toka.  Kiaccudukamuss ~ MarHeTHKOB.
JlnaMarHeTuKy, MapaMarHeTUKd W (EeppOMarHeTHKU. YCIOBUS HAa TpaHULE
paszaena IByX MarHeTUKOB.

4.8

DJIEKTPOMATHUTHAS MHAYKIHA.

OCHOBHOM  3aKOH  JJIEKTpOMAarHuTHOW  uwHAyKHuu. [lpaBunmo  Jlenua.
NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMU. TOKM TIpM pa3MbIKaHUUA U
3aMBIKaHHUM 1IeNu. SIBIeHNE B3aUMHOW HHIYKIIMU. DHEPTUs MATHUTHOT'O TOJISL.

4.9

OcHoBbI Teopun MakcBeiia 1J1s1 3JIEKTPOMATrHUTHOI'O I10JIA.

OOmasi xapakTepucTHMKa W 3HAuYeHHWe Teopun MakcBemna. Buxpesoe
anektpudeckoe mnoiue. [lepBoe ypaBuenne Makcseiuia. Tok cmemenusi. Bropoe
ypaBHeHue Makcsesia.

[TonHas cucrema ypaBHeHMM MakcBema ISl 3JIEKTPOMArHUTHOIO MOJIS B
UHTErpanbHOl U auddepeHnnanbHoi GpopMax, (U3HMUECKUH CMBICT 3THX
YPaBHEHHUM.

4.10

DJIEKTPOMATHUTHBIE KOJI€OAHUS U BOJIHBI.




OnexTpuyueckuii KonebdaTenbHbIi KOHTYp. CBOOOIHBIE 3aTyXaloue KoieOaHus
B koHType. Kosdduuument 3aryxanus, gorapu@Muueckuil AEKPEMEHT
3aTyXxaHus, JOOpPOTHOCTb  KOHTypa. BbIHyXIeHHble  Koie0aHUS B
AIIEKTPUYECKOM  KOHType. Pe3onanc. DkcnepuMEHTaIbHOE IOJy4YCHHE
AIIGKTPOMArHUTHBIX BOJH. BoONHOBOE ypaBHEHHME I 3JIEKTPOMAarHUTHOTO
noJis. YpaBHEHHE IUIOCKOM 3JIEKTPOMAarHUTHOW BOJIHBI. OCHOBHBIE CBOWCTBA
AJIEKTPOMAarHUTHBIX BOJH. OHEpPrHs 3JIEKTPOMAarHUTHBIX BOJIH. Bekrtop
IloiTuHra.

Pa3znen 3

BoauoBas onTuka

JIEKTPOMATHUTHbIE BOJIHBI.

Passutne npencraBinenunt o npupozae cpera. lllkama 35eKTpoOMarHUTHBIX
BOJIH. ODHEpPrusl JJIEKTPOMArHUTHBIX BOJH. M3iIydeHHEe 3IEKTPUYECKOro
qunoa. OTpakeHHE W MPENOMIICHUE 3JEKTPOMArHUTHBIX BOJH Ha TpaHULE
paszena AByX AMDJIEKTPUUYCCKUX CPEL.

5.2

HNurTepdepenuus csera.

[TonsiTue 0 KorepeHTHOCTH. PacyeT MHTEpPEpEeHIIMOHHON KapTUHBI OT JBYX
HUCTOYHUKOB cBeTa. lIpocTpaHCTBEHHass W BpeMEHHAas KOTEPEHTHOCTb.
Crnoco6b1 HaOmoaeHus: nHTepdepennu. Uurepdepeniys B TOHKUX TJICHKAX.
[Tosockl paBHOM TOJIIIMHBI U paBHOTO HakJioHA. [IpuMeHeHne nurephepeHuu.

5.3

Ju¢ppakuus ceera

[Tpunnun I'toiirenca-®dpenenst. Meron 300 Openens. Hudpakius Dpenens
Ha npocredmmx nperpagax. Judpaxkmus @Ppenens Ha wmenu. Pacuer
pacnpenesieHdss MHTEHCUBHOCTU. JludpakuumoHHas pemierka. CrHekTpanbHOE
paznoxenue. Jlucmepcuss W paspemaroniasi CIocOOHOCTh TUPPAKIIMOHHON
pemieTku. JAudpakuus peHTreHoBCKuX Jydei. [Ipuniun rojgorpadumu.

5.4

B3aumopaeiicTBre 3JIEKTPOMATHUTHBIX BOJIH € BelIeCTBOM
Hucnepcust cBera. OJEKTpOHHas Teopusi nucnepcur. HopmanbHas u
aHomanbpHas jgucnepcuu. Ilormomenue cBera. 3akoH byrepa-JlamGepra.
[Tonsipuzamust cBeta. ECTECTBEHHBIM W MOJIIPU30BAHHBIA CBET. 3aKOH
Mamtoca. Ilonsipuzanusi cBeTa Mpu OTPAXKEHUU U MPEIOMIICHUHA HAa TPAHUIE
pazjena JByX JUAJNEKTpUYECKUX cped. 3akoH bprocrepa. [[BoiiHoe
Jy4ENpETOMIICHHE B aHU30TPOIHBIX cpenax. MCKyCCTBEHHass aHU3O0TPOIUA.

Meton dhoToynpyroctu. BpanieHue miocKoCTy Moasipu3aium.

KBanToBasi pusuka

TemnoBoe u3nyuenue

CrexTpalibHble XapaKTePUCTUKU TEIUIOBOTO M3nmyudeHus. 3akoH Kupxroda.
3aKoHBI U3yYEHUsI a0COIIOTHO YepHOTO Tena. [IpoTuBopeuns kiaccuyecKoi
dbusuku. KBanToBas runoresa [lnanka.

6.2

OCHOBBI KBAHTOBOM ONITHUKU
Buemuuii goTodaddekT u ero 3akoHbl. YpaBHEHHE DUHINTEHHA. DHEPrUs H
UMITYJIbC CBETOBBIX (hoTOHOB. DPpdekt Komnrona. JlaBnenue cera.

6.3

ATOM

Monens atoma Pesepdopna u ee HenoCTaTKU. 3aKOHOMEPHOCTH B CIEKTPE
u3nydyeHuss aroma Bogopoxa. llocrymarer bopa. Teopus bopa nms
BOJIOPOJIONIOTI00HBIX CHCTEM.

6.4

Kopnycky/IspHO-BOJHOBOH AYaJIU3M




['unotesa ne-bpoitna. Judpakuus 3meKTpoHOB U HEUTPOHOB. COOTHOIIEHNE
HeomnpeaeneHHoctel [elizenOepra

6.5

KBanroBble cocrosinus. YpaBHenue lllpeaunrepa

CoctosiHue MuKpouacTuilpl. BomHoBas (yHKUIMA U €€ CTaTHCTUYECKUHN
cmbici. Cyrnepno3uuus COCTOSTHUM. AMIUIMTYJa BeposiTHOCTEW. BpemeHHoe
ypaBHenue llpenunrepa. Cranmonaproe ypaBuenue llpeaunrepa. Yactuna B
OIHOMEPHOW  MOTEHIMaIbHONM  sme. IIpoxokaeHne  dYacTuUUbl — Yepes
MOTEHIUAIbHBIA ~ Oapbep. ['apMOHMYECKHMII OCIHWJUIITOP B  KBaHTOBOM
MEXaHHKE.

6.6

MHOr03/1eKTPOHHbIE ATOMBI

Bonoponornono6Hsie cucTeMbl B KBaHTOBOM MexaHuKe. KBaHTOBBIE 4mCIIa,
uxX (U3MYECKU CMBICT. DHepreTudeckue YpoBHU. CHEKTp HU3IyYCHHUS.
[IpocTpaHCTBEHHOE pachpeeieHUue MIOTHOCTH BEPOSTHOCTU AJISI AJIEKTPOHA B
atome Bojopoma. CnumH »snekTtpoHa. CHHUHOBOE KBAaHTOBOE  YHUCIIO.
Hepa3znnuumocTh TOXKIECTBEHHBIX YACTHUIl B KBAHTOBOM MEXAHUKE. bO30HBI 1
dbepmuonbl. [lpunnun Ilaynu. PacmpeneneHue 53I€KTpOHOB B aToMe IO
coctossHusM.  llepuonmueckas cucrema snementoB  [[.M. Menneneena.
PentrenoBckue crnekTpbl. [Ipupoia CHJIOMIHOTO M XapaKTEPUCTHUYECKOTO
PEHTI€HOBCKUX CIIEKTPOB.

6.7

JJieMeHTbl KBAHTOBOM JJIEKTPOHUKH

CrnoHTaHHOE U  BBIHYXKJEHHOE u3iIydeHus: (¢GOToHOB. BeposTHOCTB
nepexonoB. [lpunmun paboTel KBaHTOBOro TeHeparopa. (OcobeHHOCTH
Ja3epHoro u3nydenus. [I[puMeHenue na3epos.

6.8

DJIeMeHTbI KBAHTOBOW CTATUCTUKYU U (U3MKH TBEPAOIo Tejia

[TonsiTne 0 KBaHTOBBIX cTaTUCTUKax bo3ze-DiHmreliHa n Pepmu-lupaka.
OyHKIMM pacnpeneneHus. Y poseHb Pepmu. TennoeMKoCTb TBEPABIX TE.

DJIEKTPONPOBOJHOCT,  MeTajuioB.  Hocutenn  Toxka B Meraimax.
HenoctatoyHOCTh KIaCCUUECKOM 3JIEKTPOHHOM TEOPHUH. DIEKTPOHHBIN (hepMu-
raz B Metajuie. OCHOBBI KBaHTOBOM TEOPHM 3JIEKTPONPOBOAHOCTH METAJIOB.
SIBneHHe CBEPXIPOBOAMMOCTH. AKYCTHUECKME M ONTHYECKHE KOJIeOaHUs
KpucTayummueckoi pemerku. [lonstae o hoHoHAX.

KymnepoBckoe cnapuBaHue HJIEKTPOHOB. TyHHENbHBIH KOHTaKT. D¢dexT
Jlxo3edcoHa u ero MpuMeHEHHE.

DONeMEHThl 30HHOM TEOpUU KPUCTAUIOB. ODHEPreTUYEeCKUe 30HbI B
KpucTaJulax. BaneHTHas 30Ha M 30HAa NIPOBOJMMOCTH. 3allOJIHEHUE 30H:
METAJIJIBL, TUDJIEKTPUKH, ITOTYIIPOBOJHUKH.

Co0OcTBeHHas MPOBOAMMOCTD MOJYNPOBOAHUKOB. [IpmecHast mpoBOAUMOCTh
ITOJIYIIPOBOJHUKOB. P-n mepexos u ero cBOMcTBa

6.9

ATOMHOE SIPO. JJIeMEHTAPHbIE YACTUILbI

Ctpoenue aToMHBIX saep. Moaenu siaep. DHeprusi cBa3u. B3aumopaencTaue
HYKJIOHOB B SIIp€, CBOMCTBA U MPUPOJIA SIACPHBIX CUIL.

EcrecTBeHHass U MCKYCCTBEHHAsl paIMOAKTUBHOCTU. 3aKOH PaJUOAKTHBHOIO
pacnana. [IpaBuna cmemnieHus. o- - pacnajsl, yY-U3ITydCHHUS.

Snepurie peakuuu. Peakuus nenenus. Llennas peakuus. SAAnepHbiii peakTop.
TepMosimepHblii CcUHTE3. DHEprusi 3Be3]. YMPABISIEMBIA TEPMOSIECPHBII
CUHTE3.

DyieMeHTapHble 4acTulpl. (CuUCTeMaTHKa SJIEMEHTAPHBIX YacTHL. [HIIbI




‘ B3auMojencTeusa. Kocmuueckue nyuu.

[TogpobHOE comepkaHWe AUCIUIUIMHBI, CTPYKTypa Yy4YeOHBIX 3aHSATHH,
TPYIOEMKOCTh M3Y4YE€HUS AUCIUIUIMHBI, BXOJHBIE W MCXOJAIIME KOMIICTCHIIUH,
YPOBEHb OCBOCHMSI, ONPEICISIEMBbI 3TanoM (GOPMUPOBAHUS KOMIETEHIMH, yueOHO-
METOAMYECKOe, HMHPOPMALIUOHHOE,  MaTepUAbHO-TEXHUYECKOE  OOecredyeHue
y4eOHOTO0 IMpoliecca U3JI0KEHBI B pabouel mporpaMme AUCIUILIAHBIL.



