AnHotanus gucuiuinabl b.1.1.13 Jlucuunnuna. ®usuka

Huctunnuua "Owuszuka" u3ydaercs OOydyaloOUMMHCS [0 OCHOBHOH mpodeccnoHanbHOM
obpasoBarenbHOi mporpamme "lIpoekTHUpoBaHME W TEXHOJIOTHS SJIEKTPOHHO-BBIYUCIUTEIBHBIX
cpeactB" HampasiieHus noaroroBku "11.03.03 KoHcTpynpoBaHHE M TEXHOJIOTHS 3JIEKTPOHHBIX
cpencts".

Hucnunnuaa n3ydaercs B 2, 3 cemectpe. OOmmias TpyI10€MKOCTh JUCIMIUIMHBI cocTaBisieT 324/9
yacos/3.e1. CaMocTosiTeNbHAs paboTa 3aKJIF0YaeTCs B BHITTOJIHEHUH pa0oT, YKa3aHHBIX B pasjene 4.

B xome u3yueHMs IOUCHUIUIMHBI OCYILECTBIIIETCS TEKYILUMH KOHTPOJIb B (OpPME TEXHOJIOTHH
PEUTHUHIOBOrO0 KOHTPOJII B COOTBETCTBUU C TEXHOJIOTMYECKOM KapThl IUCHUILUIMHBI, Pa3MEIIEHHOM
Ha BJIEKTPOHHOM Kypce, a TaKKe MPOMEXYTOUYHbI KOHTPOJb B (popMe OallIbHO-pEHTUHIOBBIN
KOHTPOJIb, K3aMEH.

Llenbro n3yueHust TUCUUIUIMHEI ABJseTCA (POPMUPOBAHUE CIIEAYIOIIMX KOMIIETEHIIUH:

1. OIIK-1 CrocoOeH HCTob30BaTh IMOJIOKEHUS, 3aKOHBI U METOAbl €CTECTBEHHBIX HAYK U
MaTCMaTUuKMU JI1 pCIICHUSA 3a/1aq HH)KGHCpHOfI ACATCIIbHOCTHU
2. VYK-1 CnocobeH ocymecTBIATh IMOWUCK, KPUTUYECKHH aHallM3 W CUHTE3 HH(OpMaiuu,

NPpUMCHATH CHCTEMHBIH noaxoa AJid pCUICHUA MOCTABJICHHBIX 3a/1a4
B XO04€ U3YUCHUA NUCHHUILIMHBI ITOCICA0BATCIIbHO PACCMATPUBAIOTCA TEMBI:

1. Beenenne. ®dusuka B cucTeMe ecCTeCTBEHHbIX Hayk. OOmmas CTpykrypa M 3aJauu
TUCIUTIINHBI «Du3nKa». JKCIEpUMEHTAIbHAS U TeopeTudeckas gusuka. Knaccuueckas u
Heknaccuueckass (usuka. Kunemarnka. OCHOBHbIE KHHEMaTHMUYECKHE XapaKTEPUCTUKU
KPHUBOJIMHEMHOIO JBWXXEHUS: CKOPOCTh M YyCKopeHue. HopMmanpHOE M TaHT€HIMAIBHOE
yckopeHnue. KuHemaTrnka BpallaTelnbHOIO JABMIKEHUS: YIVIOBasg CKOPOCTb U YIVIOBOE
YCKOPEHUE, UX CBS3b C JUHEHHON CKOPOCTBIO U YCKOPEHHUEM.

2. JluHaMuKa NOCTYyNaTelIbHOrO IBMXKECHHUS. MHepuualbHble CUCTEMBI OTCYETa W IEPBBIU
3akoH Hprotona. Bropoii 3akoH HeroToHa. Macca, umnyiibc, cuna. YpaBHEHUE JBUKEHUS
MarepuanbHON TOUKH. Tpetuit 3akoH HproTOHA 1 3aKOH coxpaHeHus umnyJiibca. LleHTp mace
MEXaHNYECKON CUCTEMBI, 3aKOH JBUKEHUS.

3. Cuna, paboTta u nmoreHuuanbHas SHeprus. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIC CUJIBI.
PaGora u kuHeTnyeckasi sHeprus. 3aKOH COXPAHEHHUsS IOJIHOM MEXaHMYECKOW IHEpruH B
110JI€ IOTEHUUAIBHBIX cril. CBA3b MEXAY CHWIION U IOTEHIIMAJILHOW SHEPruei.

4. OCHOBHOH 3aKOH AMHAMMKH BpalieHus. MoMeHT cuiibl. MOMEHT UMIyJibca MaTepruaibHOU
TOYKM M MEXAHWYECKOM CHUCTEMBI. 3aKOH COXPAaHEHHUS MOMEHTA MMILYJbCa MEXAHUYECKOU
CUCTEMBI.

5. JluHaMuKa BpalaTeIbHOTO IBUKEHUS.

VYpaBHeHHE BpallleHHs TBEPAOTO Tejla BOKPYT 3aKpEIUIEHHOM OCH. MOMEHT HHEpIHH.
®opmyna lteitnepa. Kunetnueckas sHeprusi Bpalaroerocss TBEpIoro Tena.

6. DNEeMEHTbl MEXaHHWKW CIUIOIHBIX cpea. OOmme CBOMCTBA JKHAKOCTEM U Ta3oB.
CranmoHapHoe TeEYEHUE UJICATbHOW IKUJAKOCTH. YpaBHeHue bepnymiu. VYmnpyrue
HanpsDKeHUsT U JedopMalui B TBEPAOM Tese. DHEprus ynpyrux nedopmanuidi TBEpAOTro
tena. 3akoH ['yka. Moayns FOnra. Koadgpunuent [lyaccona.

7. DNEMEHTHI PENSATUBUCTCKON MEXaHUKHU.

[lpuHuMn  OoTHOCHUTENBHOCTHM U mpeoOpasoBanust [amuies. DKcrnepuMeHTAlbHbIE
obocHoBaHusi cnemuanbHOil Teopuu orHocuTenbHOCTH (CTO). Iloctymatst CTO.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH U MpeoOpazoBanus Jlopenna. CokpallieHue JIHHBI U
3aMeJUIEeHMEe BpEeMEHM B  JBWXKyIIMXcs cucreMax orcuera. Junammka CTO.
PenstuBucTckuit ummnyssc. B3anmocssa3b maccel v 3Heprun. CTO u siaepHast SHepreTUKa.

8. MKT wupeansHOro Taza MonekymspHas (usuka u TepMoauHaMuka. CTaTUCTHUYECKUH WU
TEPMOAMHAMHYECKUNA MeTONbl. TepMoaMHaMUYecKass CUCTeMa W TapaMeTpbl COCTOSIHHSL.
Monens uneanbHOro rasa. 3akoHsl uaeanbHoro raza. OcHosHoe ypasHenue MKT.
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DneMeHThl CTaTHCTUYeCKOW ¢u3uku. 3akoH MakcBemia o pachpeneieHHuH MOJEKYI
UJCAIbHOTO Ta3a IO CKOPOCTSM M JHEPIUsM TEIJIOBOro JBHKeHUs. bapomerpuueckas
¢dbopmyna bonbimana.

CpenHee 4McI0 CTOJKHOBEHUH M CpelHss JAJIMHA CBOOOJHOro rnpolera MosieKyd. SBieHus
nepenoca. Juddysus, TemnonpoBoIHOCTb, BHYTPEHHEE TpeHHE. bpoyHOBCKOe IBUXKEHHE.
OMnupuueckue ypaBHeHus neperoca: ®uxa, @ypoe u Hptorona.

OcHoBBl TepMoOnMHAMUKU. BHyTpeHHssi sHeprus. Yucno cremneHedl cBOOOIBI MOIEKYI.
[lepBoe Havano TepMoaguHaMUKU. PaboTta raza npu usmeneHun ero oorema. [Ipumenennue 1-
ro Hayaja TEpMOAMHAMHUKH K H3ompoueccaM. TemnoeMkocTb. CBA3b TEIUIOEMKOCTH C
YHUCJIOM CTEIEeHe cBOOOIbI MOJIEKYJI Ta3a. Y paBHeHue Maiiepa. AnrabaTHbIN TIpoliecc.
Huxon. [psimoii u 06paTtHseIil 1uki. OOpaTUMbIE U HEOOPATUMBIE MPOIECCHI. JHTPOIHS U €€
CTaTUCTUYECKHM CMbICH. BTopoe Hawaso TepMOAMHAMHUKH. TeruioBble [BUTATENU U
xosoawibHble MauHbl. [{ukn KapHo.

Peanbhble razpl. Cuiibl U MOTEHIMAIBHAS 3HEPTUS MEXMOJEKYJISIPHOIO B3aUMOACHCTBHUSL.
VpaBuenue Ban-nep-Baansca. M3otepmbl Ban-nep-Baanbca u ux ananus. BHyTpeHHss
sHeprus peanbHOro raza. ®@asoseie nepexonsl II poma. Iuarpamma cocrosHus. TpoitHas
TOYKA.

DnexTpocTaThKa. OJIEKTPUYECKMM 3apsiA. 3akoH coxpaHeHHMs 3apsna. 3akoH Kyiona.
DnekTpocTaTuyeckoe moJie. HampsikeHHOCTh 3JIeKTpocTaThyeckoro mois. [lpuHimn
cynepro3uuu noneid. Cuioele nuHNH. Pabora mo mepememenuo 3apsina. [lorenmman
3leKTpocTaTudeckoro moiyid. CBA3b  MEXKIAYy HANpsDKEHHOCTBIO W MOTEHLUAIOM.
OKBUIIOTEHIMAJIbHBIE TOBEPXHOCTH.

Teopema T'aycca s ayekTpocTaTHdeckoro mosisi B Bakyyme. IloTok Bektopa
HanpspkeHHocTH. Teopema I'aycca Uil 3J€KTpOCTaTHUECKOIO IoJii B BaKyyMe.
[Tpumenenue Teopemsl ['aycca K pacdeTy HEKOTOPBIX AIEKTPOCTATUUECKUX TTOJIEH.
JIMDIIEKTPUKHU B 3JIEKTPUYECKOM IToJie. TUIbl JUANEKTPUKOB. llossapusanus 1UdIeKTPUKOB.
[TonspuzoBaHHOCTh. HanpsyKeHHOCTh TMOJS B AMDJIEKTPUKE. DJIEKTPUYECKOE CMENICHUE.
Teopema ['aycca M 3IEKTPOCTATUYECKOTO MOJISI B JAUAIEKTPUKE. Y CIOBUSI HAa TPAHMIIE
pazzena AByX AUAJIEKTpUUecKUX cpefl. CerHeTodIeKTPUKH.

IIpoBOOHMKM B 3JEKTPOCTATHUECKOM TIIOJIE. JIEKTPUYECKAs €MKOCTh YEIMHEHHOIO
npoBoaHuka. KoHaeHcaTopbl. DHEprusi CUCTEMBl 3apsOB, YEIWHEHHOTO MPOBOJAHHMKA U
KOHJEHCATOpa. DHEPIUs AIEKTPOCTATUYECKOTO TTOJIS.

[loCcTOSIHHBIM 3JEKTPUUECKUNA TOK. OJEKTPUUECKUA TOK, CWJIa M IUIOTHOCTh TOKa.
CropoHHME cuibl. DIEKTPOABIKYIIAs CUJla U HalpsbkeHHe. 3akoH OMa B MHTErpabHON U
muddepenunanbHoi popmax. ConpoTuBiieHHE TPOBOAHUKOB. 3akoH JIxoyns-JleHua.
MarauTtHoe 1noJje 1 ero xapakrepuctuku. 3akoH buo-Casapa-Jlamuiaca u ero npuMeHeHue K
pacyeTy HeKOTOPBIX ToJiel. 3akoH Amriepa. B3anumoielicTBie TOKOB.

MarautHoe Iojie U €ro XapakTepUCTHUKU. MarHuTHoe mnoje ABuxkyuerocs 3apszga. Cuna
Jlopenua. JIBuykeHue 3apsHKEHHBIX YAcTHUI] B MAarHUTHOM IOJI€. Y CKOPUTEIH 3apsiKEHHBIX
gactull. Dddexr Xona.

3aKOH MOJIHOTO TOKA JUIsl MArHUTHOTO TMOJIS B BakyyMme. LIMpKymsius BeKTopa MarHUTHOU
WHIYKUUU B BakyyMme. MarHuTHbIE MOJS COJEHOMAA U TOpouJa. MarHWTHBIA TOTOK.
Teopema I'aycca ans nonsa B. PaGora no nepemenieHno MpoBOJHUKA U KOHTYpa ¢ TOKOM B
MAarHuTHOM TIOJIE.

SBnenue snexkTpoMarHUTHOW HHAYKIUH. 3akoH Papanes. IlpaBuno Jlenma. Ilpupoma
37eKTpoMarHuTHOM HMHAYKUMH. CamouHnaykuus. MHAykTUBHOCTh. B3aumHas uHIyKUHS.
DHeprus MarHUTHOT'O TOJIS.

MarHuTHble CBOMCTBAa BeHIECTBA. MArHUTHbIE MOMEHTHI 3JEKTPOHOB M aroMoB. [[ua- u
napamarsetusM. HamaramueHHocTh. MarHuTHoe nojie B BELIECTBE. 3aKOH MOJHOIO TOKA B
BEILECTBE. Y CIOBUS HA FPAHUIIE pa3zelia IByX MarHeTUKOB. PeppOMarHeTUKU: UX MPUPoJIa
U CBOMCTBA.

Teopusa MakcBemia [uisl 3J€KTPOMarHuTHOro nosis. BuxpeBoe anektpuueckoe mose. Tok
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CMEIleHNs. YpaBHeHUs MakcBeiia Juisl DJIEKTPOMAarHUTHOTO IOJs B HMHTErPalbHOM H
muddepeHnraIbHOi Gopme.

I'apmonnueckue KojaeOaHUsI M MX XapaKTepUCTUKU. MexaHWYecKHe TI'apMOHHYECKUe
koseOanus. ['apmonnueckuit ocumsuisitop. [pyxuHHbIld, Gusnueckuii 1 MareMaTU4YECKUM
MasTHUKH. CBOOOIHBIE TapMOHUYECKHE KoJieOaHus B KojiebaTelbHOM KOHType. CioxeHne
rapMOHMYECKUX KOJIeOaHUI OJIHOTO HampaBiI€HUsT M OJUHAKOBOW 4YacTOThl. buenws.
CrnoxeHre B3auMHO TepIeHIUKYIPHBIX KOJICOaHUH.

3aryxaromue M BbIHYXKJCHHble KoneOaHus. Pe3zonanc. JluddepeHuunanbHoe ypaBHEHHE
CBOOOJHBIX 3aTyXaroIIUX KoyieOaHWi (MEXaHMYEeCKUX U OJIEKTPOMAarHUTHBIX) U €ro
pemenue. AptokoneOanus. uddepeHunanbHoe ypaBHEHHE BbIHYXACHHBIX KOJIeOaHMI
(MEeXaHWYEeCKHX U AJIEKTPOMAarHUTHBIX) U €ro pelieHrne. AMIUTUTYAA U (a3a BBIHYKAEHHBIX
KoJIeOaHU.

VYupyrue BosnHbl. BonHoBble mpoueccel. 1IpogonbsHble M nonepedHble BONHBI. Y paBHEHHUE
Oerymeit BosiHbl. @a3oBasi cKopocTh. BoaHoBoe ypaBHeHue. ['pynmnoBast CKOpOCTb.
ONEKTPOMAarHUTHHIE BOJHBI. JKCIEPUMEHTAIBHOE IOJyYEHUE 3JIEKTPOMArHUTHBIX BOJIH.
HuddepennnanbHoe ypaBHEHUE 3JIEKTPOMArHUTHON BOJIHBL. DHEPIUsl 3JE€KTPOMArHUTHBIX
BOJIH. VIMITyJIbC 3JIEKTpOMAarHuTHOrO nouisd. IIpuMeHeHne 3J1eKTpOMarHuTHBIX BOJIH.
KorepeHTHOCTP 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. MHTepdepenuus cera. MeTos
HaOmoneHuss uHTepdepeHMH cBera. VHTepdepeHuus cBeTa B TOHKHUX IUICHKaX.
[Mpumenenne unaTepdepenunu cveta. Judpakuus ceera. lpunmmmn [roiirenca-®Openens.
Merton 30u @penens. [Ipsmonuneiinoe pacnpoctpanenue ceera. Judpakuus Opaynrodepa
Ha OJHOW mieny W Ha audpaxnuoHHOW pemretke. Jludpakuus Ha TPOCTPAHCTBEHHOMN
pemetke. 3akoH Bynbda-bperra.

EcrecTBenHblii W moONsipu30BaHHBIA CBeT. 3akoHbl Mamoca u  bprocrepa. JIBoitHoe
nayuyenpenomiuenue. llonspusanyoHHble NpU3MBI U MOJIAPOMIBL. BpaleHue miockocTu
nossipusanuu. MckyccrBeHHast ontudeckas anusorponus. ucnepcus csera. HopmanpHas
U aHOMajbHas JUCHEpCHsa. OJEKTPOHHas Teopusi aucnepcun cseta. [lormomenue u
paccesiHue cBeta. 3akoH byrepa. ®opmyna Tomcona. [{BeT Heba u 3apwu.

TennoBoe wu3nyuyeHne U ero xapakTepucTuku. 3akoH Kupxroda. 3akonsl Credana-
bonpumana n cmemenus Buna. ®@opmyiel Panesa-/[xunca u Ilianka. I'mnoresa Ilnanka.
Ontuyeckass nupomeTpusi. TeruioBble HCTOYHUKU CBeTa. Buasl (OTO3IEKTpUUECKOTO
a¢dekra. 3akonbl BHemHero (orodddekra. YpaBHeHue DUHIITEHHA I BHEIIHETO
¢dorosapdexra. DKcnepUMEHTaIbHOE TMOATBEP)KICHHE KBAaHTOBBIX CBOMCTB  CBeTa.
[Tpumenenne porodrddexra. Macca u umnynbc poroHa. J[aBneHne cera.

Mogenu atoma Tomcona u Peszepdopna. Cnextpsl usnydenus: atomos. [loctynatsl bopa.
Cranmonapubie opOuTHl. KBaHTOBaHHE MOMEHTA UMITYJIbCA U SHEPTHH JIEKTPOHA B aTOME.
CriexTpbl aToOMa BOJI0OPOJia M BOAOPOAONO00HBIX HOHOB. OnbIThl Ppanka-I'epua. Gopmyna
Bbanmemepa. CepuanbHbie GOPMYITBI.

KopnyckymnspHo-BonHoBoi ayanusM. ['mnoreza Jlym ne bpoina. Onbeit JlPBHccOHa -
JIxepmepa. Bonnsl ne bpoitsis 1 BX CBOMCTBA.

CootHomieHuss  HeompeaeneHHocted  ['eiisenOepra.  OObsicCHEHHE  COOTHOLICHUMH
HEOIIPEIEICHHOCTEN C BOJIHOBOW TOYKM 3peHHMs. | paHHIBI NPUMEHMMOCTH KIIACCHUYECKOU
MexaHUuKU. BoHoBas pyHKLUS U ee cTaTUCTUYECKUM cMbICI. BpemeHHoe u cTannoHapHoe
ypaBHenusi Illpenmnrepa. Ilpumenenume ypaBHeHnusa Ilpenunrepa Kk dyactuie B
«TOTEHIUAIIHON siMe» C OECKOHEYHO BBICOKMMHU CTEHKAMHU.

[lonaTne © «HMOTEHOMANBHOM Oapbepe» U «TyHHeNbHOM 3 dekrey. JlmHEHHBIH
TFApMOHUYECKUN OCLWUIATOP B KBaHTOBOW (pU3MKE. DHEPrusi HYJEBBIX KoJeOaHMM.
[Ipumenenne ypaBHenus lIpenuHrepa k aroMy BOJOpOJa B HOPMAJIBHOM COCTOSIHHH.
KBanroBble umcna. [IpaBuna otOopa. Ombitel IlTepna — I'epnaxa. CnuH 3J€KTpoHA.
CnunoBoe kBaHTOBO€ umcio. [lpunnun 3ampera [laymu. Pacnpenenenue sneKTpoHOB B
aToMe.

XapaktepucTruka aToMHOro siipa. Moaenu siaep. Mogens siapa o MiBanenko-I eiizenoepry.
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XapakTepucTuku HYKJIOHOB. HM3oromsl. Heintpuno. IlosutpoH. SlnepHeie  CHIBIL
B3aumopeiictBue HyksoHOB. JlepekT Macchl. DHEprusi CBA3U siapa. Y CTOWYUBOCTH SIIED.
PagnoaktuBHOCTE.  EcTecTBEHHass M HCKYCCTBEHHas  paJAMOAaKTUBHOCTb.  3aKOH
pPaZMOAaKTUBHOTO pacraja. 3aKOHOMEPHOCTH U TPOUCXOXKIeHHE anb(pa - u Oera-pacmaja.
OneMEHTapHbBIE YacTULBl. 3aKOHbl COXpPaHEHMs 3apsAnoB. AHTHYACTULBL. B3anMHas
IIPEBPAIIAEMOCTb 2JIEMEHTAPHBIX YaCTHLI.

OnemeHTapHble yacTHLBL. Sapa aromoB. ATtombl. Mosekynsl. 1'a3bl, )KMIKOCTH, IUIa3Ma,
TBepasie Tena. [lmanersl. 3Be3nel. CoBpeMeHHast ¢u3mveckas KapTHHa mupa. Mepapxus
CTpyKTyp MaTepun. OyHaaMeHTaIbHbIE B3aUMOICHCTBHSL.

OCHOBHBIMHU CTPATCTUYCCKUMHU O6pa3OBaTeHBHI)IMI/I TCXHOJIOTHUAMMA  ABJIAIOTCA: JICKIHWMOHHBIC
3aHATHA, IPAKTUYICCKUC U Ha60paTOpHBIC 3aHATHA.

B paMKax YKa3aHHBIX TEXHOJIOTHI MPUMCHAIOTCA TAKTUYCCKHE O6pa30BaTeHLHBI€ TEXHOJIOTHH
3aJaHHusd, I/IH(I)OpMaI_II/IOHHBIC, KJIaCCHUYCCKas JICKII M.



