AnHotanus guctuiuinabl b.1.1.13 Jlucuunnuna. ®usuka

Huctunnuua "Owuszuka" u3ydaercs OOydyaloOUMMHCS [0 OCHOBHOH mpodeccnoHanbHOM
0o0pa3oBaTesibHOI MporpaMMe "DJIEKTPOHHbIE PUOOPHI U YCTPOICTBa" HaNpaBICHUs OATOTOBKU
"11.03.04 DnekTpoHHKA U HAHODJIEKTPOHUKA'".

JucuuruimHa u3ydaercs B 2, 3 cemectpe. O0mas Tpy10eMKOCTh TUCIHILIMHBI cocTaBisieT 324/9
yacop/3.e1. CamocTosiTeNbHas paboTa 3aKJII0UaeTCs B BHIIOJIHEHUU paboT, YKa3aHHBIX B pasjene 4.

B xone u3yueHus AMCHMILIIMHBI OCYIIECTBISETCS TEKYIIUMH KOHTPOJb B (hOpME TEXHOJIOTMU
PEUTUHIOBOI'O KOHTPOJIA B COOTBETCTBUM € TEXHOJIOTMYECKOM KapThl JUCLHUILINHBI, Pa3MEIEHHON
Ha JJIEKTPOHHOM Kypce, a TaKKe MPOMEKYTOUHBIH KOHTPOJb B (hopMe OauIbHO-pEHTHUHIOBBIM
KOHTPOJIb, DK3aMEH.

Llenbto n3yueHus TUCIUIUTHHBI ABIsieTCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

1. OIIK-1 CriocobeH MCHOib30BATh MOJOXKEHHS, 3aKOHBI U METOJbl €CTECTBEHHBIX HAayK U
MaTeMaTHKH JUIS PEHICHNs 3a]jad HHKEHEPHOH JIesITeIbHOCTH
2. VYK-1 Cnoco0GeH OCyIIEeCTBIATh MOUCK, KPUTUYECKHI aHaIU3 U CHHTE3 HMH(OpPMAIHH,

IPpHUMCHATH CHCTEMHBII moAXOoa AJid pECIICHMA IMMOCTaBJICHHBIX 3a1a4
B XO04€ U3YyUCHU NUCHHUIUIMHBI ITOCJICAOBATCIIBHO PACCMATPUBAIOTCA TEMBbI:

1. Brenenune. ®dusnka B cuUCTeME €CTECTBEHHBIX Hayk. OOmas CTpykTypa H 3aaadu
TUCIUILTNHBL «Du3uKa». DKCIepUMEHTalNbHast U TeopeTudeckas ¢usuka. Kinaccuueckas u
Hexinaccnueckas (usuka. Kunematmka. OCHOBHBIE KHHEMAaTHUECKHE XapaKTEPUCTHKU
KPUBOJIMHEWHOI'O JIBUKEHUS: CKOPOCTh M YyCKOpeHue. HopmanbHOE M TaHreHIMajIbHOE
yckopenue. KuHeMaThka BpallaTteibHOTO JABWKEHMS: YIJIOBass CKOPOCTh U YIJIOBOE
YCKOpPEHHE, UX CBA3b C JUHEUHOU CKOPOCTBIO U YCKOPEHUEM.

2. JIlnHamMuKa TOCTyHaTelIbHOIrO NBWXEHHUs. MHepuuanbHble CHCTEMBI OTCYETa W TEPBbIN
3akoH Herotona. Bropoit 3akoH Herotona. Macca, umnyJsibc, cuina. Y paBHEHUE JBUKCHUS
MarepuanbHoi Touku. Tpetuit 3akoH HeloTOHA 1 3aKOH coxpaHeHus umnyiibca. LlenTp mace
MEXaHUYECKOW CUCTEMBI, 3aKOH JBUKCHMUS.

3. Cuna, paboTta u noreHuuanbHas sHeprus. KoHcepBaTHBHBIE M HEKOHCEPBATUBHBIE CHJIBI.
PaGora u xuHeTHYeckasi SHeprus. 3aKOH COXPAHEHHUS IMOJIHOM MEXaHWYEeCKOW JHEpPrHH B
I10JI€ NOTEHUUANbHBIX cril. CBS3b MEXAY CHIION U MOTEHIMAILHON SHEpruei.

4. OCHOBHOH 3aKOH IMHAMHKHU BpaiieHus. MoOMeHT cuiibl. MOMEHT UMITyJIbCa MaTepuagIbHON
TOYKH U MEXAHHUYECKOM CHUCTEMBI. 3aKOH COXpPAaHEHUS MOMEHTA HUMITYJIhCa MEXaHUYECKOU
CUCTEMBI.

5. JvHamuka BpaniaTeabHOIO IBUKEHUS.

VYpaBHEHUE BpallleHUsT TBEPAOrO Tella BOKPYI 3aKpEIUIEHHOM ocu. MOMEHT HHEpLHH.
®opmymna Iteitnepa. Kunerndeckas sHeprus Bpallaroerocss TBEpAOro Tea.

6. DONeMeHTbl MEXaHWKH CIUIOMHBIX cpea. OOIMe CBOWCTBA JKHAKOCTEH W Ta30B.
CranmoHapHOE€ TEueHUE UACATbHOM JKMIKOCTH. YpaBHeHue bepnymnu. VYnpyrue
HampsbKeHus U aedopmanuu B TBEPAOM Tene. DHEprusi ynpyrux aedopManuil TBEpIOro
tena. 3akon ['yka. Monynes FOnra. Koaddumument Iyaccona.

7. DJIEMEHTHI PENIITUBUCTCKON MEXaHUKH.

[lpuHIMIT  OTHOCUTENBLHOCTH W  mpeoOpasoBanmst [amunes. DKcCIepUMEHTAIbHBIC
obocHoBaHusa cnenuanbHO Teopum oTtHocutenabHOCTH (CTO). Tloctymater CTO.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU U mpeoOpazoBanus Jlopenna. CokpalleHue JIUHbI U
3aMeJIJIEHHEe BpPEMEHM B  JBIKyIIUXcs cucremax orcuera. Junamuka CTO.
Pensrtusuctckuii ummysbc. Bzaumocssizs maccel u sueprun. CTO u sigepHas sHepreTuka.

8. MKT wuneansHoro raza MonekyispHas puznka U TepMoauHaMuka. CTaTUCTHYCCKUNA H
TEPMOJIMHAMUYECKUN MeTo/Abl. TepMoauHaMUyecKass cCUCTeMa M MapaMeTpbl COCTOSHUS.
Mogenp ueanbHOro ra3a. 3akoHbl UjieaibHOro ra3za. OcHoBHOe ypaBHeHrne MKT.

9. DNeMeHTBl CTaTUCTHYeCKOW (u3uku. 3akoH MakcBeia O paclpeieleHuu MOJEeKYT
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UJECAIBHOTO Ta3a IO CKOpPOCTSAM M JHEPIUsM TEIUIOBOrO JBMKeHUs. bapomerpuueckas
¢dbopmya Boibpmana.

CpenHee 4MCI0 CTOJIKHOBEHMH M CpeHss JUIMHA CBOOOAHOrO mpobera MoJiekysl. SIBieHus
nepenoca. Juddysus, TemnonpoBoHOCTb, BHYTPEHHEE TpeHHE. BpOoyHOBCKOE TBUKEHHE.
OMnupuueckue ypasHeHus neperoca: @uka, @ypoe u Hprorona.

OcHoBBl TepMoOaMHAMUKU. BHyTpeHHss sHeprus. Yucno cremneHedl cBOOOJIbI MOJIEKYI.
[TepBoe Hauano TepmoauHamuku. PaboTa raza npu n3menenuu ero oorema. [Ipumenenue 1-
ro Haydaja TEPMOJMHAMHUKU K u3omporeccaM. TemnoeMkocTb. CBs3b TEMJIOEMKOCTH C
YHCIIOM CTeleHel cBoOO0IbI MOJIEKyYJI Ta3a. Y paBHeHHe Maiiepa. AnnabaTHblil polecc.
Huxo. [psmoit u oOpatHeiii nukin. O6paTUMbIe M HEOOpATHMBIE TPOLIECCH. DHTPOIIHS U €€
CTaTUCTUYECKUN CcMbICI. BTopoe Hauano tTepmoauHaMuKu. TeruioBble ABUTAaTeNd U
xosoauabHble MauHbl. Lukin KapHo.

Peanbubie raspl. Cuiibl 1 NOTEHIMAIbHAS SHEPIUSl MEXMOJIEKYISIPHOTO B3aUMOJICHCTBHUSA.
VYpaBHenue Ban-nep-Baanbca. M3orepmbl Ban-nep-Baansca m ux ananms. BHyTpeHH:s
SHeprus peanbHOro raza. ®@aszoseie nepexonbl II pona. {uarpamma cocrosausi. TpoitHas
TOUKA.

DJIeKTpOCTaTUKa. JIEKTPUUECKUU 3apsia. 3aKOoH coxpaHeHus 3apsnaa. 3akoH Kymona.
OnexTpocTaTuueckoe mose. HanpsbkeHHOCTh anekTpocTtatnyeckoro mnosst. ITpuHnmn
cynepno3unuu noneil. Cunossle nuHuu. Pabora mo mepememenuto 3apsiaa. I[loreniman
ANeKTpocTaTuyeckoro mois. CBsA3b MEXKAY HANpsDKEHHOCTbIO M MOTEHIMAJIOM.
OKBUIOTEHIUAJIbHbIE TOBEPXHOCTH.

Teopema I'aycca mus d2IEKTpOCTAaTMYECKOro Ioiss B BakyyMme. IIotok BekTtopa
HanpsbkeHHOCTH. Teopema ['aycca nnsi 3J€KTpOCTaTHUUECKOTO IoJisl B BaKyyMe.
[Ipumenenue Teopemsl ['aycca K pacueTy HEKOTOPBIX 3JEKTPOCTATUUECKUX HOJIEH.
JIMNEeKTPUKY B 3JIEKTPUUYECKOM Iosie. Tunel JuanekTpukoB. lomsgpusanus 1u3aeKTpuKoB.
[TongpuzoBanHOCTh. HanpskeHHOCTh MMOJI B JUAJIEKTPUKE. DJIEKTPUUYECKOE CMELICHHE.
Teopema I'aycca mjisi AIEKTPOCTATUYECKOTO TOJISI B JAUAJICKTPUKE. Y CIOBUSI Ha TPAHMIIE
pazzena AByX AMAIEKTpUUECKUX cpell. CErHeTOdIEKTPUKH.

[IpoBOIHMKM B 3JIEKTPOCTATUYECKOM TIOJIE. OJEKTPUYECKAs] EMKOCTb YEIWHEHHOI'O
npoBoaHuka. KoHaeHcaTopbl. DHEprusi CUCTEMBI 3apsAl0B, YEIWHEHHOTO IIPOBOAHMKA U
KOHJIEHCATOpa. DHEPrus 31EKTPOCTATUUECKOTO MOJIS.

[IoCTOSIHHBIM 3JEKTPUUECKUH TOK. OJEKTPUYECKUH TOK, CWIa M IUIOTHOCTh TOKa.
CtopoHHHE CUJIBI. DNEKTPOABIKYIIASA CUJIa U HanpspkeHue. 3akoH OMa B MHTETrpajbHOU U
muddepennuansaoil popmax. ConpoTuBiaeHre NPOBOJHUKOB. 3akoH [[xoymnsa-Jlenna.
MaruauTtHoe noJje 1 ero xapakrepuctuku. 3akoH buo-Caapa-Jlamiaca u ero npuMeHeHue K
pacueTy HEKOTOpbIX IoJiel. 3akoH Amnepa. BzauMmozeiicTBue TOKOB.

MarauTHOE MoJIe U €ro XapakTepUCTHKU. MarHuTHOe MoJie JABKKyIerocs 3apsaa. Cuiia
Jlopenua. /[BukeHue 3apsyKEHHBIX YacTUL B MArHUTHOM MOJIE. Y CKOPUTENN 3apsyKEHHBIX
yactull. Dpdext Xomia.

3aKOH IOJHOTO TOKa JUIsi MAarHUTHOTO INOJI B BakyyMe. LIMpKyssius BEKTOpa MarHUTHOU
WHAYKIMM B Bakyyme. MarHuTHble TOJs COJEHOMZAa U Topouja. MarHuTHBIM IMOTOK.
Teopema ["aycca qnsa nonsa B. PaGorta o nepemenieHno NpoBOAHUKA U KOHTYpa C TOKOM B
MarHUTHOM TIOJI€.

SIBnenue snexkTpoMarHUTHOM uHAyKUMU. 3akoH @apanes. Ilpasuno Jlenna. Ilpupona
aeKTpoMarHuTHOM HHAyKuuu. CamouHaykuusa. WHAykTUBHOCTh. B3aumHas uHAyKUMS.
OHeprus MarHUTHOT'O TOJIS.

MarauTHbl€ CBOMCTBA BelIECTBA. MarHUTHBIE MOMEHTHI 3JIEKTPOHOB M aTOMOB. Jlua- u
napamarsetusM. HamaramueHHOCTh. MarHuTHoOE 1ojie B BEIIECTBE. 3aKOH IIOJHOIO TOKa B
BEIIECTBE. Y CJIOBUS HAa TPAHULIE pa3zesia ABYX MarHeTUKOB. PeppoMarHeTHKU: UX Mpupoaa
U CBOMCTBA.

Teopusa MakcBemia Uil 3J€KTPOMarHuTHOro nosisi. Buxpesoe anekrpudeckoe mnose. Tok
cMeuleHusl. YpaBHeHUs MakcBensia sl 3JIEKTPOMAarHUTHOTO MOJS B MHTETPaJbHOW U
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muddepeHnmanbHoR Gopme.

l'apmonnueckue koneOaHUs W MX XapaKTEPUCTHKU. MexXaHMYecKHe TrapMOHUYECKHE
konebanus. ['apmonndeckuit ocruuiarop. [IpyxunHbld, Qusnyeckuii 1 MaTeMaTUUYECKUN
MasTHUKUA. CBOOO/IHbIE TAPMOHHYECKHUE KOJIeOaHUs B KoiebatenbHOM KOHType. CroxeHune
rapMOHUYECKHUX KOJeOaHUM OJHOTrO HampaBlIeHUS M OJMHAKOBOM YacTOThl. buenws.
CrnoxeHne B3auMHO TIEpIICHIUKYJISIPHBIX KOJICOAaHUH.

3aryxarolmiue M BBIHYXJAEHHble KojeOanus. Pesonanc. uddepenuunansHoe ypaBHeHHE
CBOOOJHBIX 3aTyXarolUX KoyieOaHWi (MEXaHMYEeCKHX W OJEKTPOMAarHUTHBIX) M €ro
pemenue. AptokoneOanus. uddepeHunanbHoe ypaBHEHHE BBIHYXICHHBIX KOJeOaHHI
(MexaHMYEeCKUX U 3JIEKTPOMAarHUTHBIX) U €T0 pelieHre. AMIUIUTYa U (pa3a BBIHYXKACHHbIX
KoseOaHui.

VYupyrue Bonssl. BosnHOBBIE mponiecchl. [IpofonapHbIe M NIONEpEYHBbIE BOJHBL. Y paBHEHHE
Oerymeit BonHbl. Pa3zoBasi CKOpocTh. BomHOBOE ypaBHeHue. [ pynmoBasi CKOPOCTb.
DNEeKTPOMarHUTHbIE BOJHBI. DKCIEPUMEHTAJIBHOE IOJyYEHHUE 3JIEKTPOMArHUTHBIX BOJIH.
HuddeperunanbHoe ypaBHEHUE 3JIEKTPOMArHUTHOW BOJIHBI. DHEPrUs 3JE€KTPOMAarHUTHBIX
BOJIH. MIMIyJibC 371€KTpOMarHuTHOrO 1oJs. [IpuMeHeHne 3JIeKTpOMarHuTHEIX BOJIH.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BONH. MHTepdepeHins cBeta. MeTo bl
HaOmoneHus: wHTEepdepeHu cBera. VHTepdepeHmus cBeta B TOHKHX IUICHKaX.
[Ipumenenne unTepdepeHuu ceta. dudpakums cera. ITpunmun [roiirenca-dpenens.
Merton 30H @penens. [Ipsmonmaeiinoe pacnpocrpanenue ceera. Judpakuus Opayarodepa
Ha OJHOW WIend ¥ Ha AUPPAKIUOHHON pemieTke. Judpakiuus Ha TPOCTPAHCTBEHHOM
pemrerke. 3akoH Bynbga-bperra.

EcrecTBeHHbIl M noONsApU30BaHHBIA cBeT. 3akoHbl Mamoca u  bprocrepa. JlBoliHoe
naydenpenomienue. [lonspuzannoHHBIE NPU3MBI M NOJApOMABL. BpalmieHune IuIockocTH
nossipuzanuu. MckyccrBeHHas ontudeckas anuzotponus. Jucnepcust ceera. HopmanbHas
U aHOMajbHas Jucnepcus. OJEKTpOHHas Teopusi aucnepcun cseta. [lorjomienue u
paccesiHue cBeta. 3akoH byrepa. ®opmyna Tomcona. LiBeT Heba u 3apu.

TermnoBoe w3nmyueHWe W ero XapakTepuctukd. 3akoH Kupxroda. 3akonst Credana-
bonbimana u cmemienus Buna. ®opmynsl Panes-/lxxkunca u Ilmanka. ['unoresa Ilnanka.
OnTuueckass nupomerpusi. TemynoBble HWCTOUYHUKHM cBeTa. BuIbl (POTO3IEKTPUUECKOTrO
a¢pdekra. 3akonbl BHemHero (orodddexra. YpaBHeHue ODiHIITEHHA AN BHEIIHETO
dotorddekra. IDKCIEPUMEHTAILHOE IMOATBEPKICHHWE KBAaHTOBBIX CBOWCTB  CBETA.
[Ipumenenue potorpdexra. Macca u ummynsc ¢poToHa. J[aBneHue cBera.

Mopnenu atoma Tomcona u Pesepdopma. Cnektpbl uznydenus aromoB. [loctynarer Bopa.
Cranuonapusie opouTsl. KBaHTOBaHME MOMEHTA UMITYJIbCA U DPHEPTUU DJIEKTPOHA B aTOME.
CriekTpsI aToMa BOJIOPOJIa U BOJIOPOA0I0100HBIX HOHOB. OmnbiThl dpanka-I'epa. @opmyiia
banemepa. CepuanbHbie GOPMYIIBL.

Kopnyckynspao-sonHoBoit ayanusM. ['mnoreza Jlyu ne bpoing. Onbit JIPBHccOoHa -
Jxepmepa. Bonnbl ne bpoiinsa u ux cBoicTBa.

CoortHomienusi  HeompexaenenHocrteir  [eisenOepra.  OOBsICHEHME  COOTHOUICHUI
HEONPEIEICHHOCTEN ¢ BOJIHOBOW TOUYKM 3peHHMs. ['paHUIIbI NPUMEHUMOCTH KJIACCUYECKOU
MeXaHuKW. BomHOBast GyHKIMS U €€ CTaTUCTUYECKUH CMBICI. BpemeHHOe U cTannoHapHOe
ypaBHeHusi Illpenunrepa. Ilpumenenue ypaBHenus Ilpeaunrepa Kk dyacTtuie B
«TIOTEHIUAIBHOM sIME» C OECKOHEYHO BBICOKHMHU CTEHKaMHU.

[lonsiTHe © «mOTEHUMATBHOM Oapbepe» U «TyHHENbHOM sddekre». JIMHEHHBIH
rapMOHUYECKUH OCUHMJUISITOD B KBAaHTOBOM (U3uKe. ODHeprus HyJEBBIX KOJIEOaHUI.
[Ipumenenue ypaBHenus lllpenunrepa kK aroMy BOJOpOAa B HOPMAJIbHOM COCTOSIHHH.
KsanrtoBeie uncna. IlpaBuna orbGopa. OmbiTel IllTepna — [epnmaxa. CnuH 31eKTpoHA.
CnunoBoe kBaHTOBO€ uucio. [lpunnun 3ampera Ilaynu. Pacnpenenenue 31neKTpoHOB B
aToMe.

XapakTepucTuka aToMHOro aapa. Moaenu siaep. Mogens sipa no VBanenko-I eiizendepry.
XapakTepucTuku HyKJIOHOB. HM3oromsl. Heurtpuno. IlosutpoH. SlnepHele  CHIBIL.
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B3aumoneiictBre HyKJIOHOB. JledekT maccel. DHEprust CBA3M sAapa. Y CTOWYMBOCTH SJIED.
PagnoaktuBHOCTh.  EcTecTBEHHass M MCKYCCTBEHHasl  paJMOaKTUBHOCTb.  3aKOH
PaZMOaKTUBHOIO paciaja. 3aKOHOMEPHOCTH U MPOUCXOXKJeHHE alb(a - U Oera-pacnaja.
DOneMeHTapHbIe YacTUIbl. 3aKOHbl COXpaHEHMsI 3apsAnoB. AHTHYAcTUIBL. BzanMHas
IIPEBPALAEMOCTD AIEMEHTAPHbBIX YaCTHII.

DOneMeHTapHble YacThilbl. Sapa atomoB. ATombl. Mosekymbl. ['a3bl, ®KUIAKOCTH, TIa3Ma,
TBepable Tena. Ilmanersl. 3Be3nsl. CoBpeMeHHas ¢u3uueckas kapTuHa mupa. Hepapxus
CTpYKTyp MaTepuu. PyHaaMeHTaIbHble B3aUMOEHCTBHS.

OCHOBHBIMH CTPAaTCTUICCKUMU 06p8.30BaTeJ'IBHbIMI/I TCXHOJIOIUAMHU ABJIAOTCA: JICKIIMOHHBIC
3aHATUSA, IPAKTUYCCKUC U na60paToprle 3aHATHA.

B paMKax YKa3aHHBbIX TEXHOJIOT Ui MPUMCHAIOTCA TAKTUYCCKUC O6pa30BaTCHBHHe TCXHOJIOTHMH
3aJaHuA, I/IH(i)OpMaHI/IOHHLIe, Ki1aCCHYCCKas JICKIIUA.



