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MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Pabouass mporpamMma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHusMU DenepaabHOTO
rOCYIapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAApPTA BBICHIETO MPO(ECCHOHATHLHOTO 00pa30BaHUS
(®IOC BO) mno wnampaBiaeHuto mnoarotoBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTUYECKOE
o0ecrieyeHre MalTMHOCTPOUTENBHBIX MPOU3BOJICTB, YTBEPKACHHOTO NMpUKa30M MuUHHCTEpCTBA
obOpasoBanus u Hayku Poccutickoii @enepamuu ot "11" aprycra 2016 r. Ne 1000.

JucuummuHa ¢usnka seisercs aucuurnHoi: cormacao ®I'OC BO 6a30Boii gacTy.

Leab0 ocBOeHMS UCHUIIMHBI SIBJISIETCSA: OCBOCHHE CTYIEHTAMHU OCHOBHBIX
busznyecKux SIBICHUN, 3aKOHOB M BO3MOXKHOCTEH HUX TNPUMEHEHMs IJIsl pEUIeHHs] Hay4dHO-
TEXHUYECKUX 3a/1a4 B TEOPETUUECKUX M MPUKIAAHBIX aCIEeKTaX, BO3ZHUKAIOUIUX B MOCIEAYIOMIEH
poecCuOHANBHOM e TEIbHOCTH BBIITYCKHUKOB TEXHUYECKOTO YHUBEPCUTETA.

3agayamu Kypca QU3UKHU SBISIOTCS:

® U3ydeHHE 3aKOHOB OKPY>KAIOILIEr0 MUPA B UX B3aUMOCBSI3H;

e oBiajeHue (yHIAMEHTAIbHBIMU TPUHIUIAMH ¥ METOJaMU pEHIeHHs Hay4yHO-
TEXHUUYECKUX 3a7au;

e (QopMHupOBaHUE HABHIKOB IO MPHUMEHEHHIO IOJIOKEHUH (yHIaMEHTaTbHOH (PHU3UKH K
IPaMOTHOMY HAay4YHOMY aHAJIM3Y CUTYallUd, C KOTOPHIMH MHXCHEPY MPUXOAUTCS CTAIKUBATHCS
IIPU CO3JJaHUH HOBOM TEXHUKHU U HOBBIX TEXHOJIOTHIA;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, MO3BOJISIONIMX OMUCATD SBJICHUS B IPUPOJE, U
MPEeIelIOB MPUMEHUMOCTH 3TUX TEOPUN ISl PEeUICHHs] COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHO-
JIOTMYECKUX 3aj1ay;

e (HopMHPOBAHHE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUDA;

® O03HAaKOMIJIEHHE CTYACHTOB C UCTOpUEN U JIOTUKOW pa3BUTHS (PU3UKU U OCHOBHBIX €€ OT-
KPBITHM.

[Tocne 3aBeprienust 00y4eHUs CTYACHTHI JOJDKHBI JEMOHCTPUPOBATh KOMIETEHIIUH, T1e-
pedrciIeHHbIE HUXKE.

Jucuummmna «Pu3mnkay B3auMOCBS3aHa CO CIEAYIOUIMMH AUCUUIUIMHAMH: MaTeMaTHKa,
XUMHUSL.

[IpenmecTByonmMMHI KypcamMu, Ha KOTOPBIX 0asupyercst aucuuiuinHa «Dusukay, sBis-
I0TCSI ITKOJIBHBIC AUCIUIUTMHBL (U3UKa, anredpa, reoMeTpus, aaredpa U Ha4ajo aHajlu3a, XH-
MHSL.

BxoaHbIe KOMIIETEHIINN:

No Kommerenius Kon YpoBeHb OCBOCHHS, Haspanne nucuumimHb
OTIpEICISIEMBbII ATAIIOM (MOmyist), MPaKTHKH,
(dhopmupoBanus HAYYHBIX UCCIICTOBAHMIA,
KOMIICTCHI[UH c(hOpMHUPOBABIINX JaHHYIO
KOMIICTCHITUIO
1 CIOCOOHOCTh MCIONIb30BaTh ocHOBHBIE | OITK- | 6a30BbIf YpOBEHD Jluneitnas anrebpa u
3aKOHOMEPHOCTH, JelcTByromme B | 1 1 atan aHAIMTHYECKAs TEOMETPHS
rporiecce HM3TOTOBJICHUS MaremaTudeckuii aHam3
MaITHHOCTPOUTENbHBIX H3IIETTI JuddepeHnmansHbie
TpeOyeMoro  KadecTBa,  3aJaHHOTO ypaBHEHHS
KOJIMYECTBA npu HAaUMEHBIIIHNX Teopuss  BeposiTHOCTEH U
3arparax OOIIECTBEHHOTO TPyJa MaTeMaTHYeCKasi CTATUCTHKA




Hcxomsmmne KOMIIETEHIINH:

Ne Komnerenuus

Kon

YpoBeHb OCBOCHHS,
onpeensieMblit
3TarnoM
(hopmupoBaHHS
KOMIETEHITHH

Haspanne nucuumimHe
(Momyst), Ui KOTOPO¥ TaHHAS
KOMIIETEHI[US SIBJIIECTCS
BXOJHOM

1. CrocoOOHOCTh HCIIOJIB30BATh METOIbI

CTaH/IaPTHBIX UCTIBITAaHUN
OTIPeICICHHIO
MEXaHUYECKUX
TEXHOJIOTUYECKUX
MaTepuanoB "
MAITHHOCTPOUTETBHBIX
CTaH/IapTHbIE METOJIBI
MPOEKTUPOBAHHS,
METOAbI OKCIUTyaTalilun H3[leﬂkll7[.

CBOMCTB

(uzuko-
ToKa3aTeeh
TOTOBEIX

U3JICTINH,

MPOTPECCUBHBIE

OIIK-4

ba3zoBelii ypoBeHb
10 aCTIeKTaM
n3y4aeMon
JUCTIATUTHHBL,
2 sTan

TexHomoru4eckue npoueccs B
MalIHHOCTPOCHUH
MarepuanoBeneHue
DIEKTPOTEXHUKA U
JJIEKTPOHHUKA

Mertposorus, craHgapTH3aHs
U cepTuduKaIms

Teopust MexaHN3MOB ¥ MallIMH
Teopernueckast MexaHHKa
CormpoTHBIIeHIE MaTepUaIOB
I'uapaBnyika U rUAPOIIPUBOJIBI
CucTteMHBIN aHAIU3 U
MaTeMaTHYeCKOe
MOJICITUPOBAHNE NIPOLIECCOB B
MAaIIHHOCTPOCHHU

KoHTpouns 1 aBTOMaTH3aIHs
BBICOK02(D(hEeKTHBHBIX METOJIOB
00paboTKH

Pe3anue MeTajIoB U PEXyILUM
HUHCTPYMEHT
DnekTpoduznyeckie u
ANEKTPOXUMHYECKHE METO/IbI
00pabOTKN MaTepHaIoB
OCHOBBI F'eHEepaLiK TIOTOKOB
YaCTULL AJIs
NMEKTPOPUINYECKUX METOJIOB
00paboTKu

l"azoTypOuHHBIE ABHUTATEN
HOBOT'O TIOKOJICHHUSI

MerTo/bl Hepa3pylIaroIEero
KOHTPOJISI IeTasIeii MallluH

2. CrocoOHOCTh
OCHOBHEIE
JIeHCTBYIOILIKE B

151631 (Sh10%0
3aJaHHOTO
HaNMEHBIINX
0O0IIIeCTBEHHOTO TpyIa

TpeOyeMoro
KOJIMYECTBa

HCIIOJIL30BATh
3aKOHOMEPHOCTH,
nporecce
M3TOTOBJICHUSI MAITMHOCTPOUTEIBHBIX
Ka4ecTBa,

3aTparax

OIIK-1

Bba3oBelii ypoBeHb
0 aCIeKTaM
HU3y4aeMmoun
JIUCLUTUIMHBL,

2 3Tan

ONeKTpOTEeXHUKA U
JJIEKTPOHUKA

Mertposorus, craHgapTH3aMs
u cepruduKanus

Teopust MexaHN3MOB U MaIlINH
JleTanm MaliuH ¥ OCHOBEI
KOHCTPYHUPOBAHUS
TeopeTnueckas MeXaHUKa
ConpoTHBIICHNE MaTepHUAIOB
I'mapaBnyika U rHAPOTIPUBOJIBI
Teopus aBTOMaTu4ecKoro
YIpaBIEHUS

OCHOBBI TeHepalui IOTOKOB
YaCTHIL I
3MEeKTPO(HU3NICCKUX METOIOB
00paboTku

l'azoTypOuHHBIE ABHTATETN
HOBOT'O TIOKOJICHUS

Mertop HEpa3pyIIaoUEero
KOHTPOJIA JIeTajei MalluH




Ilepeyennb pe3yabTaTOB 00y4eHHs

[Tporecc u3yyeHus AUCHUILIMHBI HAIIPaBIeH Ha (JOPMUPOBAHHE SJIEMEHTOB CIEIYIOLIHX

KOMIIETECHITNH:
Ne DopmHpyemEIe Kon 3HaTh YMmerh Bnaners
KOMIIETCHITHH

1. | CoocoGHOCTE OIIK-1 | ®usuueckue Pemars THUIOBEIE | MeTomaMu
MCIIOJIb30BaTh OCHOBBI 3a/la4¥ IO OCHOBHBIM | MATEMaTUYECKOTO
OCHOBHBIE MEXaHUKH, paznenam Kypca, | onmucaHus
3aKOHOMEPHOCTH, DIIEKTPUYECTBA U | UCTIONB3YST  METOJBI | PUBNIECKUX
NeicTByIoIIUE B MarHeTusma, MaTeMaTH4eCKOro SBJICHUHN U
npoiiecce busuku aHanm3a. MPOIIECCOB,
U3TOTOBJICHUS Kosie0aHuil u OTIpEAEIAIOMNX
MaIIHHOCTPOUTEI BOJTH, KBAHTOBOM MIPUHIIAITBI PAOOTHI
bHBIX U3JENHUN buzukw, Pa3IUYHBIX
Tpedyemoro AIIEKTPOIUHAMUKH TEXHHUUYECKUX
KavecTBa, , CTATUCTUYECKOMN YCTPOMCTB.
3aJIaHHOTO buzuku u
KOJIMYECTBa MpHU TEPMOJNHAMHUKH,

HAUMEHBIINX aTOMHOU U
3aTparax SIEPHOUN (PU3HKHU.
OOIIIECTBEHHOTO

TpyJa.

2. | CiocoOHOCTB OIIK-4 | ®dyHnameHTasb- Hcnonp3oBath Meronamu
UCIOJIb30BATh HbIe TMOHATHUS, 3a- | (U3UYECKHUE 3aKOHBI | KOPPEKTHOM
METO/IBI KOHBI W TEOpUU | IPH aHaIW3e MW pe- | OLEHKH
CTaHJIapPTHBIX KJIACCUYECKONH U | IIEHUH po0JieM | MOTPEIIHOCTEH MPH
UCIBITAaHUH 1O COBpPEMEHHOU (u- | mpohecCHOHANBHONW | TIPOBEICHUH
OTIpe/ieNICHUIO0 3UKH. NeSITeIbHOCTH. buznyeckoro
¢duzuko- IKCIEPUMEHTA.
MEXaHUYECKUX
CBOWCTB U
TEXHOJOTHYECKHUX
MoKa3areyneun
MaTepuasoB U
TOTOBBIX
MalIMHOCTPOUTE
BbHBIX M3JICIUM,

CTaHJIapTHbHIE
METOJIbI UX
MIPOEKTUPOBAHUS,
MIPOTPECCUBHBIC
METO/IbI
AKCILTyaTaIluu
U3 IEIUH.




Conep:xaHue pa3/iesi0B QM CHUTLTHHBI

HammeHoBaHME U CoJiep)kaHue pasiera

Mexanuka. MosnexyssipHasi U3uKa 1 TEpMOIMHAMHKA

Kunemartrka MaTtepranbHOM TOUKH U MOCTYHATENbHOE IBUKEHUE TBEPIOTO Tea.
Mexannueckoe 1BUKeHUE. TpaekTopus, MyTh, nepemenienne. CKopocTs U YCKOPEHHE IIPU
MPSIMOJIMHEIHOM U KPUBOJMHEHHOM JABM)KEHHUU. YTJI0Basi CKOPOCTh U YIIIOBOE YCKOPEHUE.

1.2

HI/IHaMI/IKa MaTepI/IaJII:HOI\/'I TOYKH U NOCTYNATCIBbHOI'0 ABMKCHUA TBEPAOIO TCIIA.

3akon uHepuuu. MCO. Bropoii u Tpetunii 3akoH HetoToHa. Macca. Cuna, uMiyibc. 3aKOH
COXPAaHCHUS U USMCHCHUS CUJILI. HGHTp MacCC 1 3aKOH €1ro ABHUKCHUS. I[BI/I)KGHI/IG TCiIa
MEPEMEHHON MacCCBhl.

1.3

Pabota u sHEprUs.

Mexanunueckasi paboTa, KuHeTHUecKas SHeprusi. CBsI3b MEXAY KHHETUYECKUMU SHEPTUAMHU
B Pa3JIMYHBIX CHCTeMax orcuera. KoHCepBaTHBHBIE U JUCCUTIATHBHBIC CUIIBI.
HOTGHHI/IaHBHa}I OHCPIU-L. 3akoH COXpPaHCHUS U UBMCHCHU A MeXaHUYECKOU OHCPTHUHU.

Y napsl TeN ¥ 3aKOH COXpPaHEHUSI.

1.4

3aKOH COXpaHEHHUs] MOMEHTAa UMITYJIbCA U AMHAMMKA BPALATEIBbHOTO IBUIKEHUS.

MOMEHT cuiIbl 1 MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUS U U3MEHEHMSI MOMEHTA UMITYJIbCA.
Mowment unepuuu tena. Teopema Illreiinepa. YpaBHEeHHE IUHAMUKYU BPAIATEILHOIO
JBYOKCHMSI Tea. DHEPIysl BPALIAIOIIEroCs U KaTAIErocs Tela.

1.5

DNEeMEHTHI IMHAMUKH CIJIOLIHOW CpeJibl.
OOu1re cBOMCTBA BEIIECTBA B PA3JIMYHBIX arperaTHbIX COCTOAHUAX. JlaBlIeHHEe KUIKOCTH U
raza. Ypasuenue bepuymnu. ledopmarus ten u 3akoH ['yka. IlogpemHas cuna.

1.6

OcCHOBBI cielIUAIBHOW TEOPUH OTHOCUTEIBHOCTH.

MexaH4ecKuil MPUHIUIT OTHOCUTENBFHOCTH U ipeoOpa3oBanus [anunes. [locTynater
CHenuagbHON TeOpuu OTHOCUTEIHLHOCTH. [IpeoOpazoBanue Jlopenia. OTHOCHTENTBHOCTD
OJTHOBPEMEHHOCTH, JUIUH U BPeMEHU COOBbITHS. VIHTEpBal MEXTy COOBITUSIMHU.
[IpeobOpazoBanme CKOpOCTEH B PEISITABUCTCKOM MeXaHUKe. PesiTuBUCTCKAsT TMHAMUKA.
3aKOH B3aMMOCBSI3M MacChl U SHEPTUH.

MexaHnnueckue KojaeOaHus U BOJIHBI

Konebanus. 'apmoHnueckue konebaHus U UX XapakTepucTUku. BekTopHoe n
KOMILIEKCHOE IIPECTAaBICHNE TapMOHMUYECKOr0 KosleOaHus. MaTeMaTn4ecKuid,
NPY>KUHHBIA ¥ (PU3HUECKUI MasTHUKH. 3aTyXaroIue KoJeOaHus U UX XapaKTEePUCTHKH.
Brinyxnennsie konebanus, pezoHanc. Cioxxkenue konebanuii. buenns. durypsr Jlnuccaxy.
Bomnsl B ynipyrou cpene. IIponoibHbie U ONEpeUHbIE BOIHBL. Y PaBHEHUE IIIIOCKOMN
Oery1iel BOJHBI U OJHOMEPHOE BOJHOBOE ypaBHEHHE. J[JIMHA BOJIHBI, BOJTHOBOE YHCJIO,
¢a3oBast ¥ TPyNIOBas CKOPOCTH, CTOSIYME BOJIHBI. DHEprus BoIHbL. Dddext Honmiepa.

MonekynsipHas pu3MKa U TEpMOJUHAMUKA

CrarucTruueckuili 1 TepMOAMHAMUYECKUM METO/IbI UCCIEAOBaHUS MAaKpoCcUcTeM. MUKpo- U
MakpoIapaMeTpbl MAKPOCHUCTEM, UX PABHOBECHBIE U HEPABHOBECHBIE TEPMOINHAMUYECKUE
COCTOSIHMS U poriecchl. OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
(MKT). TerioBoe IBMKEHUE M €TO XapaKTEP B PA3IMYHBIX arperaTHBIX COCTOSTHHUSX
BELLECTBA.

3.2

MKT uneanpHOro rasa.

Mogens uzieanbHOro ra3a. Y paBHEHUE COCTOSAHUS U OCHOBHOE ypaBHeHHEe MKT
uneanbHoro raza. Cmeica Temieparypsl. ['a3oBbie 3akoHbI. Pacnpenenenne Makcsesia mo
CKOPOCTSIM M SHEPTUsM TEIIOBOTO IBUKEHUS MOJIEKYJI UAE€AaIbHOIO ra3a 1 ero
JKCIIepUMeHTaIbHas npoBepka. Pacnipenenenue bonpiiMana u 6apomerpuyeckas

dopmyna.

3.3

SIBnenus MEpCHOCA B TCPMOJUHAMUYCCKUX HCPABHOBCCHBIX CUCTCMAX.




CpennHee 4rCIIO CTOJKHOBEHHUH, CpEIHSS ITTHHA CBOOOHOTO TIpodera u 3 PpeKTUBHBIH
IUaMeTp MOJIEKYIT UACabHOTO ra3a. Yncso cTeneHei cBoO0 bl MOJIEKYIL. 3aKOH
paBHOpACIIPEICIICHHS SHEPTHH TETUIOBOTO JIBIKEHHS IO CTETICHSM CBOOOIBI.
TennonpoBonHOCTE, M dy3Hs, BHyTpEHHEE TPEHHUE U UX 3aKOHBL. Bpems penakcanuu.

3.4

OCHOBBI TEpPMOAMHAMUKHI

BuyTpenHnss sHeprus MakpocucteMsl. PaboTa ra3a u Konmu4ecTBo TerioThl. [1epBolii 3akoH
TepMOAMHAMUKH. AnabaTHeIi nporecc. TemmoemkocTh. [TomuTponHbIil mporecc
uaeaisbHoro raza. O6paTumble 1 HeoOpaTUMBbIE Mpolecchl. Bropoii 3akon
TepMOJAMHAMUKH. TeII0BbIE U XOJIOAWIbHBIE MAIUHBL. M1eanpHas TeroBas MalliHa 1 ee
KILJ. SuTponus. Teopema HepHera. PeanbHble raszsl u ypaBHeHue Ban-nep-Baanbca.
M3oTtepmbl Ban-nep-Baanbsca. Ypasauenue Knaneripona-Kinaysuyca. @a3oBbie epexo/ibl.

3JI€KTpI/I‘-I€CTBO U Maru€Tusm

DJIEKTPOCTaTUKA

DNEKTPOCTATUUECKOE MOJIE B BAKYYME.

3apsa U ero cBOMCTBA. 3aKOH COXpAaHEHUS AJIEKTpUUECKOro 3apsaa. 3akoH KyoHa.
HanpsixeHHOCTB 2stekTpocratuyeckoro noss. [Ipuanun cynepnosunuu. I1oTok BekTopa
HanpsbkeHHOCTU. Teopema ["aycca u ee mpuMeHeHure U1 pacyeTa AIEKTPUUECKUX MOJIEH.
Pabota o nepemMerieHuio 3apsia B 3JeKTpocTaTHueckoM noje. Llupkymnsuus Bekropa
HaIpsHKEHHOCTH. [loTeHnnai aneKkTpocTaTuyecKoro Mo U €ro CBA3b C HAIPSHKEHHOCTHIO.
OKBUIOTEHIIMAJIbHBIE IOBEPXHOCTH.

4.2

JIM3IIEKTPUKHU B DJIEKTPUUECKOM TIOJIE.

Tunel nuanextpukos. [Homspusanusa quanexkTpukos. llomsapusoBannocts. HanpsskeHHOCTD
OIUIS B IUAJIEKTPUKAX. DIIEKTpuyeckoe cmenienue. Teopema ["aycca mist
ANEKTPOCTATUYECKOTO MOJISI B IUAIEKTPUKAX. Y CIIOBUS HAa IPAHULIE Pa3zeiia IBYX
IUBJIEKTPUKOB. CErHETORIIEKTPUKH.

4.3

IIpoBoaHMKYN B DIEKTPOCTATUUECKOM IOJIE€. DHEPIHsI AJIEKTPUUECKOTO OIS,
Pacnipenenenue 3apsa0B B IPOBOJHUKE. DIEKTPUYECKAsI EMKOCTh YEAUHEHHOT O
npoBoAHMNKa. KoHIeHCATOPBI. DHEPrUsl CUCTEMBI 3apsI/10B, YEAUHEHHOTO TPOBOAHMKA,
KOHJICHCATOPA. DHEPIHUs MIEKTPOCTATUYECKOTO IOJIS

4.4

[TocTOAHHBIN NEKTPUUECKUIN TOK.

ITocTOSHHBIN 7IEKTPUUECKUI TOK U €r0 XapaKTepUCTUKU. CTOPOHHUE CHUIIBI,
AJIEKTPOJBIOKYIIAs cuiia. Hanpsbkenune Ha ydacTtke nenu. 3akoH Oma JJ1s1 OTHOPOAHOTO
y4yacTKa LIeTM B MHTerpalibHON U tuddepenmanbHoi popmax. ConpoTHBICHHE
MPOBOHUKOB. PaboTa 1 MOIIHOCTH TOKA. 3akoH JIkoyins-Jlenna 1ist ygacTka 1enu B
UHTErpaiabHON 1 quddeperunansaoit popmax. [IpaBuna Kupxroda ams pa3BeTBIEHHBIX
1enen.

4.5

OCHOBBI KJIaCCUUECKOH 3JIEKTPOHHON TEOPHUH JIEKTPOIPOBOJAHOCTH METAJIOB.
PaboTa BbIX0/1a 3JIEKTPOHA U3 MeTa/u1a. DMUCCUOHHBIE IBJICHUS U UX IPUMEHEHHE.

4.6

MarauTHOE 1oJIe B BaKyyMe.

MaruuTHas UHAYKIUSA U HAIPSKEHHOCTh MarHUTHOTO 1oJid. 3akoH Ammepa. Cuna
Jlopennia. MarautHoe nose aBuxyierocs 3apsaa. [Ipunuun cynepnosunuu. 3akoH buo-
Cagapa-Jlannaca 1 ero npuMEeHEHHUE K pacueTy MarHUTHBIX nojiel. Teopema o
UPKYJIALNAN BEKTOPAa MAarHUTHON MHIYKIIMU (3aKOH MOJTHOTO TOKa). MarHUTHBIHN MOTOK.
Teopema ['aycca mis MarHUTHOTO NOJIA. JIBUJKEHUE 3apSKEHHBIX YACTHULL B DJIEKTPUYECKUX
Y MarHUTHBIX NOJSIX. DQdexT Xoia.

4.7

MarauTHoOe I10JI€ B BEIIECTBE.

MaI‘HI/ITHI:IG MOMCHTBI BHGKTpOHOB 1 aTOMOB. HaMaI‘HI/I‘IeHHOCTI: " €TI0 CBA3b C
MJIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB. Hanmps»keHHOCTh MAarHUTHOTO TTOJISI B BEIIIECTRE.
3akoH noxHoro Toka. Knaccudukanus MmarneTukoB. JlnamarHeTuky, napaMarHeTHKH U
(dheppoMarseTuku. Y CIIOBUS Ha TPAHMIIC pa3jielia IBYX MarHETHKOB.

4.8

DNeKTpOMarHuTHast UHIYKITHUSI.
OCHOBHOM 3aKOH AJIeKTpoMarHuTHOW uHAYKIUH. [IpaBuno Jlenna. UHIyKTUBHOCT®.




SIBrenne caMOMHAYKIMU. TOKHM MpH pa3MbIKaHWW U 3aMbIKaHUU LIETH. SIBICHUE B3aUMHOMN
I/IH,Z[yKI_[I/II/I. 3Hepm;1 MArduTHOTI'O IT1O0JIdA.

4.9

OcHoBbI Teopun MakcBeia Juist 3JIEKTPOMarHUTHOTO MOJIS.

OO1m1as xapakTepuCcTHKa U 3HaYeHue Teopur MakcBemia. BuxpeBoe anekrpuueckoe mose.
[TepBoe ypaBHenue Makcpemia. Tok cmenienusi. Bropoe ypaBHenne Makceria.

ITonnas cucrema ypaBHeHUN MakcBeiia i 3JI€EKTPOMArHuTHOIO 110JIs1 B UHTErPaIbHON U
muddepennmanbHon hopmax, GU3NIECKUA CMBICIT 3TUX YPaBHCHHH.

4.10

DIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHEI.

DneKkTpuYecKuii KosiebaTenbHbI KOHTYp. CBOOOIHBIE 3aTyXalOIINE KOJICOaHUs B KOHTYPE.
Koadduunent 3aryxanus, 1orapuMUUECKUil TeKPEeMEHT 3aTyXaHHsl, JOOPOTHOCTb
KOHTYpa. BeiHyX/1eHHbIe KOJIeOaHus B AJIEKTpUIeCKOM KOHTYype. Pe3oHaHc.
DKCIIepUMEHTAIBHOE MOTYYCHHE YIEKTPOMArHUTHBIX BOJIH. BOIHOBOE ypaBHEHHE IS
3JIEKTPOMArHUTHOTO MOJIs. Y paBHEHUE MIIOCKOM 3JIEKTPOMArHuTHOM BOJIHBI. OCHOBHBIE
CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. DHEPTHUS JIEKTPOMArHUTHBIX BOJH. BekTop
[loliTuHra.

BonHoBas onTuka

ONEKTPOMAarHuTHBIE BOJHBI.

Pa3Butne npencrasnenuit o npupose ceeta. lllkana aneKTpoMarHuTHEIX BOJIH. DHEPTUs
JJIEKTPOMAarHUTHBIX BOJIH. M3nydenne anexTtpuueckoro aunonsd. OTpakeHue u
[IPEJIOMIICHUE YIEKTPOMATHUTHBIX BOJIH HA TPAHHULIE pa3jiera ABYX AUDJICKTPUUECKUX
cpen.

5.2

Wutepdepennys ceera.

[Tonsitue o korepeHTHOCTH. PacyeT nHTEpPEepeHIMOHHON KapTUHBI OT ABYX UCTOYHHUKOB
ceta. [IpocTpancTBeHHast U BpeMEHHAasi KOTePEHTHOCTh. CIocOObI HAOTIOACHHUS
untepdepentnu. atepdepeHims B TOHKUX TIeHKax. [1010Ckl paBHOM TOJIITUHBI U
paBHOTro HakyoHA. [I[puMeHeHne HHTepPEPEHIINN.

5.3

Hudpakuus cBeta

[punnun Itoiirenca-®penens. Meron 3ou @penens. Judpakuus Openens Ha
npocreimux nperpagax. dudpakuus Openens Ha menu. PacueT pacnipeneneHus
uHTeHCUBHOCTH. /ludpakimonnas pemerka. CrekTpaibHoe pasziioxkenue. Jlucnepcus u
paspeniaromnias crmocoOHOCTh TU(PAKIIMOHHON pemeTku. J{udpakius peHTTeHOBCKUX
aydeid. [lpunimn rojgorpadum.

5.4

B3anmoneicTBre 3JIEKTPOMAarHUTHBIX BOJIH C BEILIECTBOM

Hucnepcus cBeta. DneKTpoHHAs Teopus aucnepcu. HopmanbHas u aHoManbHas
mucriepcun. [lornomenue ceera. 3akon byrepa-Jlam6epra.Ilonspusanus cBeta.
EctecTBeHHBIN U NONsIpU30BaHHbIN cBeT. 3akoH Maitoca. [lonsipu3zanus ceeta npu
OTPaXKEHUU U MPEJIOMJICHUH Ha TPAaHULIE pa3jena AByX AUAJIEKTPUUECKHUX Cpell. 3aKOH
Bbprocrepa. JIBoliHOE nydenpenoMIIEHUE B aHU30TPONHBIX cpenax. cKycCcTBeHHas
anuzotponus. Meron ¢oroynpyroctu. Bpanienre miockocTH Noisipru3alym.

KsanToBas dusnka

TeroBoe u3nydeHue

CrexTpaibHbIe XapaKTEPUCTHKU TEIJIOBOTO u3aydeHus. 3akoH Kupxroda. 3aKoHbI
u3ydeHus: abcomoTHO YepHoro Tena. [IpotuBopeuns kinaccuueckoit pusuku. KBantoBas
runoresa [lnanka.

6.2

OCHOBBI KBAHTOBOW ONTHKU
Bremnnii porord ekt u ero 3akoHbl. YpaBHEHHE DUHINTCHHA. DHEPTUS U UMITYJIBC
cBeToBBIX oToHOB. DPdext Komnrona. Jlapnenue caera.

6.3

ATtom
Mopnens atoma Pezepdopaa u ee HenocTaTku. 3aKOHOMEPHOCTH B CIIEKTPE U3ITyUSHUS
atoma Bonopoja. [locrynater bopa. Teopus bopa a1 Boopo10mo100HbIX CHCTEM. .

6.4

KopnyckynspHO-BOIHOBOM Ayain3m
I'unoresa ne-bpoins. Jludpaxims 31eKTpoHOB 1 HEUTPOHOB. COOTHOIIICHUE




HeonpeaeneHHocTel [ eizenOepra

6.5 KBanrtoBble cocTosHus. ¥YpasHenue Lllpeaunrepa

CocrosiHre MUKPOYACTHITEI. BomHOBas QYHKIMS U €€ CTAaTUCTHYECKUI CMBICIT.
Cyneprnio3unusi COCTOSIHUI. AMIIIUTYAA BEpOSITHOCTEN. BpeMeHHOe ypaBHEHME
[lIpenunrepa. Ctaunonapuoe ypaBuenue lllpenunrepa. Yactuiia B oqtHOMEPHO
NOTEHIMaIbHOH siMe. [IpoxoskeHre YacTHIIbI Yepe3 MOTeHIMAIbHBIN Oapbep.
I"apmoHMYeCcKU OCHWIUISTOP B KBAHTOBOW MEXAHUKE.

6.6 MHOT03JIeKTPOHHBIE aTOMBI

Bonopononono0Hbie CHCTEMBI B KBAHTOBOM MexaHuKe. KBaHTOBBIE uncia, ux
busnueckuii cMbIca. DHepreTuueckue ypoBHu. CriekTp usnyueHus. [[poctpancTBeHHOE
pacnpeziesieHre TNIOTHOCTH BEPOSTHOCTH IS AJIEKTPOHA B aToMe Bojopoaa. CriuH
anekTpoHa. CHMHOBOE KBaHTOBOE 4nciio. Hepa3nmunMocTh TOXK/IE€CTBEHHBIX YaCTHI] B
KBaHTOBOU MexaHuKke. bo3onsl u ¢pepmuonsl. [Tpunmun [Naynu. Pacnipenenenne
3JIEKTPOHOB B aTOME IO cOoCcTOsIHUSIM. [lepuoanyeckas cucreMa 3J1€MEHTOB
J.W. MenneneeBa. PentrenoBckue cnekTpsl. [Ipuposaa criomHoro u
XapaKTEPUCTUUECKOTO PEHTTE€HOBCKUX CIIEKTPOB.

6.7 DneMEeHTHI KBAaHTOBOMW AJICKTPOHHUKHU

CrioHTaHHOE ¥ BBIHYXJIEHHOE H3TydeHus poToHOB. BepostHOCT epexonoB. [Tpunnun
paboThI KBaHTOBOTO TeHepaTopa. OCOOEHHOCTH Ja3epHOro n3nydeHus. [[pumenenne
J1a3€pPOB.

6.8 DneMEeHTHI KBAaHTOBOW CTaTUCTUKHU M (PU3HKHU TBEPAOTO TeJa

[TonsiTHE O KBaHTOBBIX cTaTucTUKaxX bo3e-OiHmrelina 1 ®epmu-/upaxa. dyHkuun
pacnpenenenus. YpoBeHb @epmu. TennoeMKoCcTh TBEPABIX TEIL.

DNeKTponpoBoIHOCTh MeTaiioB. Hocutenu Toka B Metaimnax. HemoctatouHocTh
KJIACCUYECKOU AJICKTPOHHOU TEOPHH. DIIEKTPOHHBIN depMu-ra3 B Mmetamie. OCHOBBI
KBAHTOBOU TEOPUU FJIEKTPOIPOBOIHOCTH METANIOB. SIBJIEHHE CBEPXITPOBOIUMOCTH.
AKyCTHUYECKHE M ONITUYECKHE KOJIEOAHUS KPUCTATNYeCKO# pemeTku. [lonarue o
¢doHoHAX.

KymepoBckoe cnapuBaHue 3JeKTPOHOB. TyHHENbHBIA KOHTAKT. D dekT [kozedcona u
€ro NpUMEHEHUE.

DJIEeMEHTHI 30HHOU TEOPUH KPUCTAIIIOB. DHEPreTUUECKHE 30HbI B KpUCTAILJIAX.
BanenTtHast 30Ha ¥ 30Ha MPOBOAMMOCTH. 3aNIOJIHEHUE 30H: METAILJIbI, TUAIECKTPUKH,
MOJIYTIPOBOTHUKH.

CoOcTBeHHAs MPOBOIUMOCTD MOTYIPOBOTHUKOB. [IprMecHas TpoOBOAUMOCTh
MOJYNPOBOIHUKOB. P-n nmepexos u ero cBoiicTea

6.9 ATOMHOE Ap0. DIEMEHTapHbIC YaCTUIIBI

Ctpoenue aToMHbIX saep. Monenu saaep. DHeprus cBsi3u. BzaumoaencTBiue HyKJIOHOB B
s,Ipe, CBOMCTBA U IPUPOA SIACPHBIX CHIL

EcTecTBEeHHAas 1 HCKYCCTBEHHAsl PaJAMOAKTUBHOCTH. 3aKOH pPaJMOaKTUBHOIO pacnaja.
[TpaBuiia cmemieHus. o- - pacmanubl, y-U3Ty4eHUsI.

S nepublie peakuuu. Peakuus nenenus. Llennas peakius. SAnepHsiil peaktop.
TepMosinepHbIi CUHTE3. DHEPrUs 3Be3/. Y IPABISAEMbIN TEPMOSIEPHBIN CUHTES.

DJyieMeHTapHbIe YacTullbl. CUCTEMAaTHKA 3JIEMEHTAPHBIX YaCTUIl. THIIbI B3aUMOJICHCTBUA.
Kocmuueckue nyuu.

[TonpobHOE copepikaHue AUCHUIUIMHBI, CTPYKTypa Y4YeOHBIX 3aHATHH, TPYAOEMKOCTb
U3yYeHHs] JHUCIUIUIMHBI, BXOIHBIE U HUCXOIAIIME KOMIETCHIMH, YPOBEHb OCBOCHHS,
OIpeeIseMBbIi1 JTaoM ¢dbopmupoBaHus KOMIIETECHIINH, yu4eOHO-METOIUYECKOe,
nH(pOpMaAITMOHHOE, MAaTePUATBHO-TEXHUYECKOE OOecredeHrue yuyeOHOro mporecca M3JI0KEHbI B
pabodeii mporpaMMe JUCIUTUTAHBI




