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MHNOACHUTEJBbHASA 3AIINCKA

Henabro usyyeHus kypca (pM3UKH ABJISIETCH:

- (hopMHpOBaHUE COBPEMEHHOTO (PU3MUYECKOTO MBIILICHUS U HAYYHOTO MUPOBO33PEHUS,

- OCBOCHHE OCHOBHBIX IOHATHUH, 3aKOHOB, MPUHLMIIOB W TEOPUM KJIACCUYECKON U
KBAaHTOBOH (PH3HKH,

- U3y4eHUE OCHOBHBIX (PU3UYECKUX SIBJICHHI U MPOLIECCOB U UX TPAKTOBKA C TOUKH 3PEHUS
COBPEMEHHBIX HAYYHBIX MTPEACTABICHUN,

- O3HAKOMJICHHE C MeTOJaMU (PU3NIECKUX UCCIIeIOBAHU.

- TpuOIM3UTE KypC PU3UKH K OCOOCHHOCTSIM U COMIEPIKAHUIO MHXKEHEPHOU NEATETbHOCTH U
MOKa3aTh MECTO (PU3MKHU B COBPEMEHHOW TEXHUKE U TEXHOJIOTHH,

- CO3JaTh MPUHLMUNHAIBHO BaXKHbIE NPEANOCHUIKH ISl JAJbHEHUIIEro pa3sBUTHS JIMYHOCTH
CTYAEHTOB MPH MOJYYeHUU MPO(PEeCCHOHANTBHOTO HHKEHEPHO-TEXHUIECKOTO 00pa3OBaHUS.

3agauu u3ydyeHHus1 TUCHUNIHHBI «PHU3HKA»:

- CO3JaHHME Yy CTYACHTOB IIHPOKON TEOPETHYECKOH NOATOTOBKU B O0NacTH (U3MKH,
NO3BOJIIFOINEH OyAyIIuM HH)KEHEpaM, OPHUEHTHUPOBATBCS B IMOTOKE HAYYHOH W TEXHMUYECKON
uHpopManuu 1 00ecneunBaroei UM BO3MOKHOCTb UCTIOJIB30BAHUS 3HAHNUH 10 (PU3UKE B TEXHUKE,

- oOecrieueHre METOMONIOTHYECKONH MOATOTOBKY, IO3BOJLSIIOLIEH ITOHMMATh IPOLIECC
NO3HAHUS M CTPYKTYPYy HAYYHOIO 3HAHUS, HCIOJb30BaTh PA3NUYHbIE (PU3MUYECKHE TOHSATHS,
OIpenessATh IPaHULbl IPUMEHUMOCTH IPUHLIUIIOB, 3aKOHOB U TEOPHI,

- cucTeMarusauus U o00o0IeHe 3HAaHUH ¢ TOYKH 3PEHUsT OOIUX UIeH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

- O3HAKOMJICHHE C COBPEMEHHOH Hay4yHOW amnmaparypoil, (HOpMHUpPOBaHHE HABBIKOB
NpOBeNEHUs] PU3UIECKOTO SKCIEPUMEHTA;

- OBJIAJICHHE MPUEMAaMHU U METOJAMHU PELIEHUs KOHKPETHBIX 3a1a4 U3 Pa3JINYHBIX Pa3iesiOB
¢busnky;

- (hopMHUpOBaHUE YMEHHSI OLIEHHBATh CTENIEHb JOCTOBEPHOCTH PE3yJIbTAaTOB, MOJYUYEHHBIX B
SKCHEPUMEHTANBHBIX WIN TEOPETUYECKUX UCCIECNOBAHUSAX.

Hdast u3ydyeHusi Kypca ¢GU3HKH Heo0X0AMMO 3HAHHE CJEAYIIIMX Ppa3JejioB
MATEMATHKH:

- 3JIEMEHTBI JINHEHHOH anreOppl M aHAJTUTHIECKOH reOMeTpuH,

- nudepenunanbHOe ncHrcIeHne PyHKIUN OTHON 1 HECKOJIBKUX MEPEMEHHBIX;

- uccrenoBaHue GYHKUUN C TIOMOIIBIO MPOU3BO/IHBIX;

— OINPENESICHHBIN U HEONIPENENECHHbIN HHTErPaIbl, KPUBOJIMHENHBIE U KPATHBIE HHTEIPAJIbL,

- 3JIEMEHTHI TeOpuH Iu(PepeHINATBHBIX YPaBHEHNT;

— BEKTOPHBINA aHAJIN3 U OCHOBHBIE NMOHATUS TEOPUH MOJI;

- T€OPHs BEPOSITHOCTEH U MaTEMAaTHYECKasi CTATUCTHUKA.

B pesynbrare nsydenus yueOHON TUCIMITIMHBI CTYACHT AOJDKEH:

3HATD!

— OCHOBHBIE 3aKOHBI M TEOPHH KJIACCHUYECKOW M COBPEMEHHOM (PH3NUECKON HAyKH, a TaKXKe
IPaHULIBbl UX IPUMEHUMOCTH,

— MeTO/Ibl U3MEPeHHsT PU3NIECKUX XAPAKTEPUCTHK BEIIECTB U MOJIEH;

— MPHUHLHIBI 3KCIIEPUMEHTAIBHOTO U TEOPETHYECKOrO U3Y4YeHUs] (PU3NUECKUX SIBJICHUN U
IIPOLIECCOB,

YMeEThb:

— IIPUMEHSITh 3aKOHBI (PU3UKH [T PEIIESHHSI TPHUKJIAIHBIX HHXKEHEPHBIX 3a/1ad,;

— WCTOJNb30BaThb HM3MEpPHUTENbHbIE NPUOOPBI TPH  IKCIEPHUMEHTAJIBHOM  H3yUYEHHUH
(U3NIECKUX U TEXHOJOTHIECKUX MPOLIECCOB;



— oOpabaTbiBaTh W aHATU3UPOBATh PE3YJbTAThl 3KCIEPUMEHTANbHBIX H3MEPEHUI
(U3NUECKUX BEJINYHH,

BJIA/IETD!

— MeToaMu (PU3UUECKOTO MOIETUPOBAHHUS TEXHUYECKUX MPOIIECCOB;

— METO/IaMU aHajIM3a U PelIeHUs IPUKIIATHBIX HHKEHEPHBIX 3a7a4.

Tpeﬁosa}mﬂ K AKAACMHUYECCKUM KOMIIETCHIHUAM CIICHHUAJTHCTA

Creuuanauct JOJKeH:

— YMeTh MpUMeHATb 0a30Bble HAYUHO-TEXHUYECKHUE 3HAHUS JJISI PEIICHUS TEOPETHICCKUX U
MPAKTHYECKUX 3aa4.

— Bnaners CUCTEMHBIM U CPABHUTEJIBHBIM aHATU30M.

— Brnagetsb nccnenoBaTelbCKUMHU HaBBIKAMH.

— YMeTb paboTaTh CaMOCTOSATENBHO.

— BBITh CIOCOOHBIM MOPOKIATH HOBBIE HIeH (001anaTh KPEATUBHOCTHIO).

— Bnanets MeXIUCHUITIMHAPHBIM ITOAXOIOM MPHU PEIISHUH MPOOIIEM.

— MMeTh HaBBIKHM, CBSI3aHHBIE C WCIOJIb30BAHUEM TEXHUYECKHX YCTPOMWCTB, VIpPABIECHUEM
uHpopmanneit 1 padoThl ¢ KOMITBIOTEPOM.

— ObnanaTh HABBIKOM MUCHMEHHOHN M YCTHOW KOMMYHUKAIIHH.

— YMeTh yUUTBCS, TIOBBIIIATH CBOKO KBATH(PHUKAIIMIO B TEUEHUE BCEH JKU3HU.

Tpeﬁosaﬂnﬂ K CONHAJIBHO-THYHOCTHBIM KOMIICTCHUUAM CIICHAJIMCTA.

Crneuuanuct JOJDKEH:

— BbITh CIOCOOHBIM K COLIMATIBHOMY B3aUMOEHCTBHIO.

— Obnagath ciOCOOHOCTBHIO K MEKIMYHOCTHBIM KOMMYHUKALIUSIM.
— BbITh CIOCOOHBIM K KPUTHKE U CAMOKPHUTHUKE.

— YMetb paboTaTh B KOMaHIE.

MeToab! (TeXHOJIOTHH) 00y4eHHsA: ayTUTOPHBIE JIEKIIUOHHBIE 3aHATHUS (C UCTIONIb30BAHUEM
KOMIBIOTEPHBIX IPE3CHTALUIl), MPAKTUYECKHe 3aHATUS C TNOAPOOHBIM pa3dopoMm 3amad 1o
paccMaTpuBaeMbiM Temam, JaboparopHbie 3aHsTus. CamocTtosTenbHass paboTa CTYIEHTOB U
KOHTPOJIb €€ Pe3yJIbTaTOB: MPOBEACHHE TEKYIIINX KOHTPOJIBHBIX Pa0OT HA MPAKTUUECKUX 3aHATHUSAX,
3amura jJjadopaTopHbix padot, PI'P.

JuarHocTuka (KomMneTeHUHH) CTYAeHTOB: B T€UEHHUE CEMECTpa MPOBOJATCS aTTecTaluu
Ka)X0T0 CTY/A€HTA I10 Pe3yJbTaTaM TEKyLIero KOHTPOJsl YCBOEHUS 3HAHWM M YMEHHUH; BO BpeMs
5K3aMEHALIMOHHON CECCUM MPOBOAMUTCS SK3aMEH.



COJAEPKAHHUE YYEBHOI'O MATEPHAJIA

BBEJIEHUE

IMpemmer ¢usmkn. Meroapl (HU3HUCCKOTO HCCICAOBAHUA. Poab (H3HKH B PA3BHTHH TCXHHKH W BIHIHHC
TEXHHYECKOTO Tporpecca Ha paszeurue (u3ukn. COBpEMEHHBIC KOMIIBIOTCPHBIC TEXHOJOTMH W IPHMCHCHHC
KOMITBEOTEPHOTO MOJCIHUPOBAHUS B M3yucHHE (Qm3mkw. 3amauu Kypca ¢msmkm. O0mas crpykrypa kypca. CHcrembl
CIMHUI] H3MCPCHILL

Ilpeamer wmexanuku. I[IpocTpaHCTBO W BpeMA B KIACCHYECKOM MexaHuke. HepemsaruBucrckas u
PEIITHBUCTCKAS MEXaHUKA. KBAaHTOBAs M KITACCHYECKAs MEXAHHKA.

KunemaTuka, nuHaMuka, cratuka. MarepranbHast TOUKa, CHCTEMA MAaTCPHATBHBIX TOUEK, A0COMIOTHO TBEPIOC
TEJI0, CIUTOMIHASA cpeaa. UHCI0 CTCNCHEH CBOOOIBI MCXaHIMICCKOH CHCTCMBL.

Pazgen 1. PUSHYECKHUE OCHOBBI MEXAHHUKH
Tema 1.1. KHHEMATHKA

Mexannveckas cuctema. MarepuanbHas Touka. Teepaoe Temo. Cucrema orcuera. Uncao crencHel cBoOOIBI
MCXAHHYCCKOW cHCTeMBI. KuHematmka wmarepuanmbHOW Toukm. [lepememieHme m myTh. CKOPOCTh W YCKOPCHHC.
BrruucneHue NpOMACHHOrO MHyTH. TaHICHIMATBLHOC H HOPMAJIBHOC YCKOpeHHs. KuHemMaTuka TBEpAOro Tea.
Bpamenue TBepAoro Tena BOKPYT HEMOABIDKHOH OCH. YTJIOBAas CKOPOCTh M YITIOBOEC yCKOpeHme, CBiI3b MEXIy
VITIOBBIMH W JIHHCHHBIMH  KHHCMATHUCCKMMH BeTHYHHAMH. [IpcoOpa3oBaHHSA KHHCMATHUCCKUX BCIHYHH MPH
MEPEXOAE U3 OTHON CHCTEMBI OTCUETA B APYTYIO.

Tema 1.2. TMHAMHKA MATEPUAJILHOI TOUKH

ITpuuuHs! H3MEHEHHA CKOPOCTH Tena. Ilepssiii 3akoH Herorona. MHepnuaneHeie CHCTEMBI OTcUeTa. [IpuHnmn
orHocurenbHOCTH ["ammnes. IlpeoOpazosanmst [ammmes. Macca m mvmyasc. Bropoit 3akoH HproTroHa, YpasHeHmE
JBIDKCHUS MATEPHATBHOM TOYKM B HMHEPLHANBHOM CHCTeMe orcuera. Tpermit 3axoH HeroroHa. MIHBapHAHTHOCTB
VPaBHEHUSI IBI)KCHHUSI OTHOCHTEIBHO IpeoOpa3oBanmii I ammnes. 3akoH BceMHPHOTO TsAroTeHms. CHia TSHKECTH U Bec.
Yupyrue crnbl. CHIIBI TPSHUS W COTTPOTHBIICHIL.

Hewmnepumanbapie cucrembl orcuera. Cuibl HHEPUUHM. YPAaBHCHHE IBIDKCHHS MATCPHATBHOH TOYKH B
HEHHEPLUMATIBHON cHCTeME OTCUeTa. [IpHHIUT 3KBUBACHTHOCTH. I paHHIBI MPUMEHIMOCTH HBEOTOHOBCKOH MEXAHHKH.

Tema 1.3. 3AKOHBI COXPAHEHUS B MEXAHUKE

BHyTpeHHHE U BHEUIHHE CHIblL. MMITynbC crcTeMbl. 3aKOH COXpaHEHHWS MUMITyIbca. LICHTp mHepumu (ULEHTP
MAacC) MEXAHHYECKOH CHCTEMBI. YPABHCHHC [BIJKCHHA ILICHTpA HHEPUHMH. PEaKTHBHOE MBIDKCHHE. Y PABHCHHE
JBIDKCHUS TENa TCPECMCHHON MacChl. JHEprusa, padora W MOIMHOCTh. Ko3(QuUuCHT TOIC3HOTO ACHCTBHA
Kunermueckas sneprus. KoHcepBaTHBHbBIC M HEKOHCCPBATHBHBIC CHIIBL. [10TCHIMANBHAS SHEPTHS YACTHIBI B CHIOBOM
moe. MexaHWuecKass 3HEPIHsi CHUCTEMBI. 3aKOH COXPAHCHHUS MEXAHWYCCKOH 3HEPIHU. 3aKOH COXPAHCHHS IOJHOH
SHEPTHH CUCTEMBI. 3AKOHBI COXPAHCHHUS M CBOMCTBA CHMMETPHH ITPOCTPAHCTBA-BPEMEHH. Y 1ap aOCOIFOTHO YIIPYTHX H
HEYIPYTHX TBEPABIX T

Tema 1.4. THHAMHMKA TBEPJOI'O TEJA

MoOMEHT WHEPIHH TBEPAOTO TEJNA OTHOCHTEIHHO HEIOABIKHOW OCH. | TaBHBIC OCH W TJIABHBIC MOMCHTBI
HHEPLIUH TBEPAOTO Tesa. MOMEHTHI HHEPIUH HEKOTOPBIX TeJ peryusipHoit popmsr Teopema IlIreiinepa. MoMeHT CHITbI
OTHOCHTENIBHO TOYKH H OCH. YPABHCHHE ABIKCHUA TBEPAOTO TEIA, BPAIIAIOIIECTOCA OTHOCHTEIBHO HEMOABIKHON OCH.
MOoOMEHT UMITyJIbca OTHOCHTEIBHO TOUKH M OTHOCHTEIFHO OCH. 3aKOH COXPAHCHHS MOMEHTA UMITYIIbCA U €TO CBSI3b CO
CBOHCTBOM HM30TPOITHOCTH IPOCTPAHCTBA. KWHETHHUECKas 3SHEprus BpalleHHsS TBEPAOTO Teia. Padora M MOIHOCTH
BHCITHAX CHJT TIPH BPAIICHAH TBePAoTo Tema. CBoOoaHbIC ocH. [ HPOCKOIT.

Tema 1.5. MEXAHHUKA CILTOIIHBIX CPE/]

OOmice cBeiicTBa XKHAKOCTEH W ra3oB. MmeampHas >KuAKOCTh. KHHEMATHUIECKOE OIMCAHWE JBIKCHHS
JKAAKOCTH. YPAaBHCHHUE HEPA3PBIBHOCTH H ypaBHEHHE bepHymmu. Bs3kocts. CHIBI BHYTPEHHETO TPCHIL
JlumHaMuHeCcKHi B KHHEMATHiecKuid Kod(duimeHt Bs3kocth. JlaMpHapHOE M TYpOYJICHTHOE TCUCHHE XHIKOCTCH.
Metoa Crokca u meron [lyaseina ompenencHus kKo3(p@uuueHTa BAZKOCTH. JBH)KCHHC TCT B JKHAKOCTAX M Ta3ax.



Tema 1.6. MEXAHUYECKHWE KOJEBAHUA

O0mme cBeACHHA O KOMCOAHMAX. MEXAHHYCCKHC TAPMOHHUCCKHC KOICOAHHA W WX XAPAKTCPHCTHKH:
aMmmmuTyaa, (asza, TEpUOA, KPYroBas UYACTOTA, HadaabHas (aza. DHEPrHA TapMOHHYCCKUX —KOJICOAHMI.
JudpepeHIUaIbHOS YPABHCHHE CBOOOMHBIX TAPMOHHYCCKHX KoNecOaHuil. ["apMOHHYCSCKHN OCIMILIATOP. DHECPTHSI
TAPMOHHUYCCKOTO OCHALIATOPA. [Ipy>KHHHBIA, (PU3HICCKUH W MATEMATHICCKHI MASTHUKH. CI0KCHHE TAPMOHHUICCKUX
KOICOAHHH OTHOTO HATPABICHHSA W OOWHAKOBOH 4wacTOThL. bucHma. [loHATHE O TPEACTABICHHH CIIOKHBIX
TICPHOTUICCKHX KOICOAHHH B BHAC PA3NOKCHHUA B Piax Oyphre Mo rapMOHHICCKAM KOmcOaHMAM, CIIOKCHHC B3aHMHO
MCPICHANKY JIPHBIX KomeOanuii. Ourypsr Jluccaxky. JuddepecHnnanbHOe YpPaBHCHHC CBOOOJHBIX 3aTYXAFOIIUX
kojacOanuit m ero pemeHue. KodpduuueHT 3aTyxXaHusa, ACKPEMEHT 3aTyXaHHWSA, JOTAPU(PMUYCCKHH JICKPECMCHT
3aTyXaHusd, J0OPOTHOCTh. Amepuoamdeckuit mporecc. ApTokoncOamusa.  JuddepeHIuaTbHOe  YPaBHCHHS
BBIHY)KACHHBIX KOJCOAHHH W Cro oOmee pCeIICHHS. YCTAHOBHBINHMCCSA BBIHYKICHHBIC KojcOanmsa Pe3oHaHC.
PezonancHbIe kpuBble. [TI0HATHE 00 AHTAPMOHHIECKUX KOICOAHMIX.

Tema 1.7. YIIPYT'HE BOJIHBI

Boanoseie mpomeccsl. MexaHu3M 00pa30BaHuA BOTH B YNpyrod cpeae. [IpoaoabHBIC W MOTICPSYHBIC BOTHBL
[Mnockue, UHAMHAPHYCCKHC W C(CPHUUCCKHC BONHBL YNOPYTHEC BONHBI B Ta3aX, JKAAKOCTAX M TBCPABIX TCNAX.
YpaBHCHHE IUTOCKOH BOMHBL JITMHA BOJHBI, BOTHOBOS YHCIO, (pa3a IIOCKOH BOTHBL (DPOHT BOIHBI U BOTHOBAS
MOBepXHOCTh. Pa3zoBas ckopocTh. BoxHOBOe ypaBHeHHE. CyNMEpmosHImg BOTH. ['pymmoBas CKOPOCTh. BoaHOBOI
TMAKeT. DHCPTHA yIpyroi BoaHEL [LToTHOCTE IOTOKA 3HCprun. Bekrop YMoBa. Korepentnocts BoH. MHTephepeHmmsa
BonH. CTosTume BOMHBL. YPAaBHEHHE CTOSYCH BOIHBI M €TO AHANN3. 3BYKOBBIC BOJIHBL XAPAKTCPUCTHKH 3BYKA. DPPeKT
Jomepa B akyctuke. [IpuMeHeHHE YIBTPA3BYKa.

Tema 1.8. CIEIIUAJIBHAA TEOPUA OTHOCHUTEJBHOCTH

[MocTynaTsl crenmuadbHOH TEOPHMHM OTHOCHTENBHOCTH. CHHXpoHm3amuss 4vacoB. [loHsTHE COOBITHSL.
[Tpeobpazosanus JlopeHua u TpeOOBAHHUE PEATHBUCTCKOM HHBAPHAHTHOCTH. PEIATHBHCTCKHI 3aKOH MPEOOPa30OBAHMS
ckopocTd. OTHOCHTEIBHOCTh TOHATHA OJHOBPEMCHHOCTH. M3MEpeHHE pacCTOSHHH M IPOMEKYTKOB BPECMCHH.
Wmnynec m 3HEprus pexaTHBUCTCKOM uactuipl. [IpeoOpa3oBaHMsI MMIyJIbCa M SHEPTHH. B3amMOCBA3p SHEPTHH H
HMITyIIbCA. DHEPIHS MOKOS. YPaBHCHHE ABIKCHHS PEISITHBHCTCKOH dacTHmbL [IpeoOpazoBaHue BEKTOpAa CHIBI NPH
Tepexo¢c U3 OTHON MHEPIMATBHON CHCTEMBI OTCUETA B JPYTVEO. 3AKOHbBI COXPAHCHH YHEPTHH H HMITYJIbCA.

Pasaen 2. OCHOBBI MOJIEKYJISPHOMN ®U3UKHA U TEPMOJAUHAMMUKH.
Tema 2.1. MOJIEKYJIAPHO-KHHETHYECKOS TEOPHA I'A30B

HpeamsHpii Ta3. 3aKOHBI HacambHOTO Taza. CMech HACANBHBIX Ta30B. 3aKoH JlambTOHA. YpaBHCHUC
Menneneesa-Knameiipona. JlapneHne raza ¢ TOUKH 3PCHHA MOJICKYJIIPHO-KHHCTHUCCKOH Teopuu. (OCHOBHOC
VPaBHCHUC MOJICKYAPHO-KHHCTHICCKOH Teopuu. CpeaHAs KHHCTHUCCKAS SHCPTHSA MOCTYMATCIEHOTO IBHKCHHSA
MOJICKYT. MONCKYIAPHO-KHHSTHUCCKII CMBICT TCMIICPATYPHL

Mukpockommiaeckne mapaMeTpel. Bepoaraocts ¢urykryarun. [ToHATHES QYHKINH paCOpeACICHHS CITyYalHON
BemmuuHBL, OYHKIHA pacnpeacncHus MakCBeIa MOJICKYT HACANIFHOTO Ta3a MO CKOPOCTSAM H 3HCPTHAM TCILIOBOTO
JBIDKCHUSA. XapakTCPHBIC CKOPOCTH TCILIOBOTO ABIKCHHA MOJICKY I ra3a. bapomerprdeckas hopmyna. Pacnpeacncame
Boapmaka MOJICKYJI IIKATFHOTO Ta3a MO KOOPAHHATAM BO BHCITHCM MOTCHIMATLHOM TOJIC.

Tema 2.2. TEPMOJHHAMMUWKA

Uwmcno cremeHe CBOOOABI MOJIEKYTIBI. 3AKOH PABHOMEPHOTO PACIPEACICHUS JHEPTHH MO CTENICHIM CBOOOIBI.
rpaHI/II.[I)I NPUMCHUMOCTH 3aKOHA O PABHOMCPHOM pPaCHpCACIICHUUA 3HCPIUA W NMOHATHC O KBAHTOBAHHUH JHCPTUH
BpAIICHUA W KOJICOAHHS MOJCKYJI BHYTPCHHAS SHCPIHA HIACANBHOTO Trasza. PaboTra rasa mpu M3MCHCHHH 00BEMA.
KonmyectBo Temmorel. TemmoeMKkocTs. YpaBHeHue Maiiepa. Tlepoe Havano tepmoauHaMuku. [IpuMeHeHne nepBoro
HA4aJ1a TEPMOJMHAMUKH K H30mporieccaM. Annadaruyeckuii mpouecc. [I0HATHE MOIUTPOITHOTO MPOIIECcCa.

OOpaTnMbic W HCOOpPATHMBIC TMPOLCCCHL. KpyroBod mporecc. DHTPOMHA. JHTPOMHS HICATBHOTO Trasa.
Crarucruieckoe TOJKOBaHHE 3HTponuy. [ IpuHIun Bo3pactanus 3HTponHy. Bropoe Hayano tepmoanaamuku. Teopema
Heprcra. Temnoseie auratenn u XonomumsHble MammHbL L{ukn KapHo. Makcumamsueri k03(D)(OHIMCHT MOIC3HOTO
JICHCTBUS TEIUIOBOM MAIIUHBL



Tema 2.3. ABJIEHUSA NIEPEHOCA B TEPMOJANHAMNWYECKH HEPABHOBECHBIX
CUCTEMAX

Ionarue o Pusmucckoit kuHeTHKS. CpeaHEE YUCIO CTOTKHOBCHHH W CPCTHASA TIHHA TPOOCTa MOJICKYIL
Bpems pemakcanum. SIBireHmst mepeHoca. ONbITHBIE 3aKOHBI TEIUIONMPOBOAHOCTH, TU(P(Y3UH M BHYTPECHHETO TPCHHS
(BSI3KOCTH) U MX OOBSICHUMEE C TOUKH 3PEHIS MOJICKYJLIPHO-KHHETHIECKON Teopru. [ToHATHE BakyyMma.

Tema 2.4. PEAJIBHBIE I"'A3bI

Peanpabie Ta3pl. CHiabl W MOTCHOMANBHAS SHEPTUS MEKMOJICKYISIPHOTO B3amMOACHCTBHUS. YpasHcHuHe Ban-
nep-Baanbca. Kpurtuueckoe cocrosHue raza u ero mapamerpsl. M3orepmbl Ban-nep-Baanbca, MX CpaBHEHHE C
JKCICPHUMCHTATBHBIME H30TCPMAMH. MeTacTaOHIBHBIC COCTOSHHMA. BHYTPCHHAS 3HCPTHA PCABHOTO rasa. JPdekr
Jxoyma-ToMncona 1y peaapHOTO Ta3a. [lonarue suTansmun. Temmneparypa uHBepcHr. CHKIDKCHHS Ta30B.

Tema 2.5. KHJAKOCTH

Crpoenne u cpoicrBa kuAkocTel. [loBepXHOCTHOE HATHKCHHE. [IOBEPXHOCTHO-aKTHBHBIC BEINECTBA.
cMauuBaHue. J[aBICHHE NOJ HM30THYTOM IOBEPXHOCTBEO JKUAKOCTH. Popmyna Jlammaca. KanumnimapHeie ABICHUA
Menuck. ©@opMyia A1 BBICOTHI HOABEMA KUIKOCTH B KAHJLIAPE.

Tema 2.6. KPUCTAJVIMYECKOE COCTOsHHE

Teepapie Tema. CrpoeHHE KpHCTANIOB. MOHO- M IOJMKPHCTAIBL. THIBI KPHUCTAUIMYECKHUX PEHICTOK.
HonHble, aTOMHBIC, METATIIMYECKHE M MOJICKYJLIPHBIC KPHCTAILUIBL. JIeEeKThl KPHCTAIUIMMECKOH PEINCTKA: BAaKAHCHH,
TIPUMECH BHEIPCHUS, MPHMECH 3aMeIeHust. KpaeBsie  BUHTOBBIC AUCIOKanuy. 3akoH Jlromonra-IItn TemmoeMkocTn
TBEPABIX TCT W TAPHHUIBI €TO IPUMEHUMOCTH. JKHUIKHE KPHUCTAIIIBL.

Tema 2.7. ®PA3OBBIE IEPEXO/IbI

@®a3pl COCTOSIHMS BEHICCTBA. YCIOBHA paBHOBecHs (pa3. Da30BbIc mepexoapl MEPBOro poaa. Jmarpammbl
cocrogaui. YpapHeHue Koaimerpona-Kmasmyca. Kpurmueckas touka. Tpexdasnag cHCTeMa «TBEPAOC TCIO -
SKUIKOCTB — ra3». TporHas Touka. dazoBble mepexoas! BTOPoro poga. CBEPXTEKYUECTh KHIKOTO TEITHSL.

Paznen 3. DJJJEKTPHUYECTBO, MATHETH3M H JJTEKTPOMATIHUTHBIE
BOJIHbI

Tema 3.1. IJIEKTPOCTATHUYECKOE ITIOJIE B BAKYYME

3akon Kymoma. 3nekrpocrarmueckoe mone. HampspkeHHOCTh  3NMEKTPOCTaTHHMECKOro mol.  [IpwmHImum
CYTICPIO3UIMH TSI HATIPSLDKEHHOCTEH 3IEKTPOCTATHYECKHUX MOJICH CHCTEMBI 3apsoB. I[I0TOK BEKTOpa HANPSKCHHOCTH.
Teopema Taycca Am 3IEKTPOCTATHYECKOro Mol B BakyyMe. [lpumeHenue teopembl [aycca ams pacuera
HANPSUKCHHOCTH  JJICKTPOCTATHUECKUX TOJCH. PaboTa mpu mepeMemeHnH 3apsaa B ICKTPOCTATHUYECKOM  IIOJIE.
Teopema O ODHPKYSIMHH BEKTOpA HANPSLKEHHOCTH. [lOoTeHIMAnm 3nekrpocratmdeckoro moysl. CBA3b NMOTCHOHANA H
HATIPSHKCHHOCTH. [IpHHIMI CYNCPITO3UIHA AT MOTCHIIHATIOB CHCTEMBI 3apaa0B. Pa3HOCTh MOTCHIUAIOB. BrraucicHue
PA3HOCTH MOTCHIHAJIOB IO HAMPsLKCHHOCTH MOJIA. DICKTPUICCKAN AUIMOIb. MOMCHT CHII, ACHCTBYIONIMX HA THIIONb B
3IEKTPOCTATHYECKOM 10J1e. [1oTeHIMANbHAS SHEPTHS U0 B SICKTPOCTATHICCKOM TIOJIE.

Tema 3.2. IJTEKTPOCTATHYECKOE ITIOJIE B BEHIECTBE

DnekTpudeckoe mone B Bemectse. JlumanekTpuku. CBOOOAHBIC W CBA3AHHBIC 3apsAabl B JIHAICKTPHKAX.
Tomapusauma AUIACKTPUKOB. Buasl momapmsamuu. Iloagpu3oBaHHOCTH. HampsyKeHHOCTE NONA B AMINCKTPHKE.
JuanexTpriueckas MPOHHIAEMOCTs M JUBICKTPHYCCKAsT BOCIPHHMYHBOCTE. BEKTOP 3JICKTPHUUECKOTO CMEINCHHS.
Teopema I'aycca Ams 37I€KTPOCTATHYECCKOTO IO B AMINCKTPHKE. [ paHMYHbIC YCIOBHS HA TPAaHHUNE pa3Acia ABYX
JU3NCKTPUKOB. CErHETOANIEKTPUKH. JIM3IeKTpuecKui rHeTepe3uc. [1e303IEKTPHKH, MUPO3IECKTPUKH U 3JICKTPETHL
IMpoBoxrukn. PactipencmeHue 3apsama B MPOBOAHHKS. [107¢ BHYTPH MPOBOJHHKA M Y €r0 MOBEPXHOCTH. DJICKTPO-
CTATHYECKOE IIOJIC B TIOJIOCTH HACATBHOTO MMPOBOAHUKA. DIECKTPOCTATHUCCKAS 3aMIHUTA. DICKTPOEMKOCTh YEAHHCHHOTO
MPOBOIHHKA. EMKOCTB CHCTEMBI MPOBOIHUKOB. KOHAEHCATOPBI. EMKOCTE KOHACHCATOPOB PA3IHYHON F€OMETPHUECCKON
(I)OpMI)I. Emxocts TIpH NapajICIbHOM H MOCJICA0OBATCIPHOM COCAUHCHHN CUCTCMBI KOHACHCATOPOB. 3Hepr1/m CHCTCMBI
3apsI0B, YEIUHCHHOTO NMPOBOAHHUKA M KOHICHCATOPA. DHEPTHA NIEKTPOCTATHUECKOTO moiisl. OOBEMHAS IIIOTHOCTH
SHEPTHH.



Tema 3.3. MOCTOSHHBIN YJIEKTPUUECKUN TOK

TMocrosHubIA 3neKTpHUeCKHi TOK. CHIAa H IWIOTHOCTH TOKA. CTOPOHHHC CHIIBL JJICKTPOIBIDKYINAS CHIIA.
YpaBHCHIC HCNPCPHIBHOCTH. [IpOBOIHIKH B H30ATOPHL. 3akoH OMa 1 OAHOPOIHOTO YIACTKA IICHH B HHTCTPATEHON
u mudpdepeHmmansHol  popme. CompoTHBIACHHC TPOBOTHWKA. 3akoH JDkoynas-JICHmA B HWHTCTPAIbHOH U
madpepeHmaabHOl (hopme. Pabota m MOITHOCTH TOKA. 3akoH OMa I HCOTHOPOIHOTO VYACTKA IeTH. 3aKoH OMa 11t
3amknyTOH e, [Tpasmma Kupxroda ams pa3BeTBICHHBIX LCTICH.

Tema 3.4. IJIEKTPUHUECKHE TOKH B PA3JINYHBIX CPEJJAX

Knmaccudeckas 37CKTPOHHAS TCOPHS IICKTPONMPOBOIHOCTH METAILIOB. BeiBoa 3akoHOoB OMa, JLxoymna-JIeHna u
Bunemana-®panna. ['paHUIBI TPUMEHHMOCTH KJIACCHYCCKOH 3JIEKTPOHHOH TEOPHH IPOBOAMMOCTH. Pabora BBIXOmA
3EKTPOHOB W3 MeTayura. [lOBEpXHOCTHBIH CKAYOK MOTCHIMANA. OMHCCHOHHBIC SBICHHUS (TEPMOAICKTPOHHAS,
(POTORNEKTPOHHASA, BTOPHYHASA OJICKTPOHHAS W ABTOICKTPOHHAS O3MHCCHH). OJICKTPHUYCCKHI TOK B Traszax.
Hecamocrostenpasiit ra3oBbid paspsa. Monmsamumsa m pexomOmHanmust ra3a. CaMOCTOSTEIBHBIM TA30BBIM pPa3psad.
YaapHas HWOHM3AUHSA, HANPSKCHHC mpo0oA. BHIel caMOCTOATCIBHBIX TA30BBIX PA3PAIOB (TICHOIIHH, HCKPOBOH,
JYTOBOHU M KOPOHHBIN pa3paasr). [Tna3ma.

Tema 3.5. MATHUTHOE IOJIE IOCTOAHHOI'O TOKA

Ilone paBHOMEPHO ABIDKYINErocd 3apsana. MarnutHad WHAYKUMA. HanmpsskeHHOCTP MATHHTHOTO IOJIAL
[Mpuammmn cynepnozuimu moneil. 3akoH bmo-Casapa-Jlammaca.  MarHuTHOE TOJIE HPSAMOTO W KPYTOBOTO TOKA.
B3amMmozaelcTBre MapaIIeIbHBIX TOKOB. 3aKOH AMriepa. MarHUTHAs OCTOSIHHASL.

JlelicTBre MAarHWTHOTO TOJIST HA ABIKymmics 3apsa. Cuma JlopeHma. JIBWKeHHE 3apsODKCHHBIX HACTHIL B
MATHHTHOM TOJIC. Y CKOPHTCITH 3apsoKeHHBIX dacTuil. D ekt Xomra. MITJI-rerepaTop. Macc-CieKTpOMETPBL.

BuxpeBoii XapakTep MArHHTHOTO MOJA. 3aKOH ITOJHOTO TOKA JJII MAarHWUTHOTO IOJIST B BaKyyMe (Teopema o
IUPKYJLHAA BEKTOPA MATHUTHON MHAYKUMH). MATHHTHBIC MO COJNCHOMIA M Toponaa. IToTok BEKTOpa MATHHUTHOH
uHaykn. Teopema I'aycca Anmd mOTOKA BEKTOpAa MATHUTHOW MHAYKUIUHU. /IMBEPIeHUMA M POTOP MATHHTHOTO IO
MarsuTHbIlf MOMEHT KOHTYpa ¢ TOKOM. Cmma, AeHCTBYIOIAs Ha KOHTYP C TOKOM B MAarHUTHOM moie. Pabora cun
MATHUTHOTO TOJIA IIPH MEPEMEIICHHA KOHTYPA C TOKOM.

Tema 3.6. MATHUTHOE IIOJIE B BEIIIECTBE

HamaramumBanue BemecTBa. MAarHUTHBIE MOMEHTBI 3JICKTPOHOB M aToMOB. HamarnwmdaeHHocTs. MarnurHas
BOCHPHUMYHBOCTh. MAarHUTHAS TPOHWIIAEMOCTH BEIICCTBA. TOKM HAMATHHUMBAHHA. 3aKOH IIOMHOTO TOKA U
MATHUTHOTO MO B BEHIECTBE. TeopeMa O LHUPKY/AUMH BEKTOPAa HANPSLKCHHOCTH MATHHTHOTO MOJA. TPDAHHUYHBIC
YCIOBHA HA TPAHMIE pa3dcia ABYX MArHETHKOB. Bunabl MarHeTukoB. Ilapa- m auamarHeTHkn. DeppOMarHECTHKU.
Jomensl. CrimHOBast Teopusi MarHeTusma. OOmeHHble cuibl. KpmBasg HaMarHMYMBAHWS. MArHUTHBIA THCTEPE3HC.
Touxa Kropu. Arrudeppomarseruku. Touka Heenst. deppursr.

Tema 3.7. IJIEKTPOMATHHUTHAA HHAYKIIUA

Omnsrrer @apages. 3akoH snekrpomarHuTHoll uHAyknun Papages. [Ipasuno Jlenna. Buxpesbie Toku (TOKH
®yko). UHIyKTHBHOCTH KOHTYpPA C TOKOM. SIBICHHE CAMOMHIYKIUH. JJICKTPOABIDKYIIAS CHJIA CAMOMHIYKIHMH. TOKH
TIPY Pa3MBIKAHWU W 3aMBIKAHUM LieNH. B3amMHAsI HHIYKTHBHOCTh. JHEPIUsI MarHUTHOTO moist. OObEMHAS IIOTHOCTH
sHeprun. Tpancdopmaropst. Pabora nepemaramimsanus GeppoMarHeTrka.

Tema 3.8. IJIEKTPUYECKHE KOJEBAHUA

KomebarempHbrit koHTYP. CBOOOJHBIC TAPMOHHYCCKHC KOJICOAHMA B HACATBHOM KOJICOATCTHHOM KOHTYPE.
JuddepeHimanbaoe ypaBHEHHE CBOOONHBIX KoeOanmit m cro pemenme. Popmyna Tomcona. CrobomgHbie
3aryxaromue KoixeOaHwsi B KoiaeOarenbHOM KOHType. Jlorapummuueckmii AeKpeMEHT 3aTyxaHus. Jl0OpOTHOCTH
koHTYpa. JuddepeHImansHOC YpaBHCHHC BBIHY)KACHHBIX 3JICKTPOMATHHTHBIX KOMCOAHHH H Cro PCHICHHC.
IMepemennsrit Tok. 3akoH OMa I MU MEPEMCHHUIIO TOKA. PE30HAHC HampsskeHHH. Pe3oHAHC TOKOB. MOIIHOCTH B
LENH NEPEMEHHOTO TOKA. JICHCTBYIOIUE TEUCHUS TOKA M HATIPSDKCHUS.

Tema 3.9 YPABHEHUS MAKCBEJLJIA

BuxpeBoe 3JIEKTpHUECKOE TMOJE. DIECKTPOMATHUTHOE moje. Tok cmemeHus. IIITOTHOCTh TOKA CMEINCHHS.
YpapaeHHS MakcBeia B HHTCTPATbHON W mu(pepeHunansHoll Popme. YpapaeHHs MakcBella B HHTCTPATBHOH H
muddepenumaneHoit popme. MHBapHaHTHOCTH ypaBHEeHHH MakcBenIa OTHOCHTEIBHO mpeoOpaszosanuii JlopeHra.
OTHOCHTETIBHBIH XapaKTEp PA3JCICHUS JICKTPOMATHHTHOTO TOJSI HA JJIEKTPHYECKOC M MATHHUTHOE MO 3aKOH
COXPAHCHHA YHEPTHH B JICKTPOAUHAMHUKE. [[IIOTHOCTB 3HEPTUH 3ACKTPOMATHUTHOTO NoJiA. Bekrop IloWHTHHTA.



Tema 3.10. SJJIEKTPOMATI'HUTHBIE BOJIHbBI

OCHOBHBIC CBOHCTBA ANIEKTPOMArHUTHBIX BOJH. OmbiTsl ['epna u Jlebenesa. 11Ikama 31eKTpOMAarHUTHBIX BOJIH.
JuddepeHimanbHoe YpaBHEHHE 3ICKTPOMArHUTHOH BOMHBI [1MOCKas 31€KTpOMAarHWTHAs BOJHA. [lomepedHOCTs M
MOHOXPOMATHYHOCTD 3JCKTPOMATHUTHBIX BOJIH. JHEPTHS M WMITYIbC 3JICKTPOMATHHTHOW BONHBL Bekrop YMoBa-
[NottaTHHTa. 3nyucHHE KOXEOMFOMETOCs 3MCKTPHICCKOTO TUITONS.

Pasgea 4. OIITHKA
Tema 4.1. JJIEMEHTBI TEOMETPUYECKOU ONITUKU U ®OTOMETPHA

Pazputue mpeactasiacHuil o mpupode cBera. CeeToBas BoiaHA. IlokasaTenb HPETOMIICHHA CPEAbl. 3aKOHBI
TCOMETPUYECCKON onTHKH. TOHKWE IHH3BL AOOepamus onTmdecKuX cucTeM. (CBeroBoi mOTOK. (PoTOMETpHUECKHE
BEJIMYMHBI ¥ MX CAMHHUIBL. JJICMEHTHI 3JICKTPOHHON ONTHKH.

Tema 4.2. HHTEPOEPEHIIUA CBETA

[Mpuammn cymepno3unuu BONXH. KOrepeHTHOCTh M MOHOXPOMATHUHOCTH CBETOBBIX BOJNH. Bpems, ammHA M
paanyc MPOCTPAHCTBCHHON KOTCPCHTHOCTH. 3aKOH CIIOKCHHSA WHTCHCHBHOCTCH. MHTep(epeHus ceera. Onruueckas
pa3HOCTh X0Ja. YCIOBUS WHTEP(EPECHIMOHHBIX MUHIMYMOB H MAKCHMYMOB. MeToasl HaOmoAeHNS HHTEP(EpEeHINH
(meron FOHTa, 3epkama Openerns, ounpuzma Openernst). Pacuer nHTEp(EPESHINOHHON KAPTHHBI OT ABYX KOTEPEHTHBIX
HCTOYHHKOB. MHTep(epeHIusl CBETa B TOHKHX IUICHKAX. [lomOCHl paBHOTO HAkIOHA. 110OCHI paBHOM TOJIIMHBL
Komsua Herorona. Murepdepennns MHOrmx BoiH. IIpoceernenme omruku. HMuTepdepomerpsl. Murtepdepomerp
MaiikenbcoHa.

Tema 4.3. TU®PAKIIUA CBETA

IMpuauun [roiirerca-Operens. Merox 3o0u @penemt. [IpaMOIMHCHHOCTD PACPOCTPAHCHAS CBETA. 30HHBIC
miactuakn. Judpaxous Operens Ha kpyriaoM oTeeperun u mucke. Judpaxnus Opayarodepa HA OAHON IMETH W HA
mudpakumorHON pemerke. CIEKTpaabHOE pas3lIoKEHHE CBeTa Ha Au(pakuuMOHHON pemerke. Paspemaromas
CIOCOOHOCTh ONTHYCCKHX MPHOOPOB. Ju(ppakuus peHTTCHOBCKHUX JIYUCH HA MPOCTPAHCTBCHHOU CTpykType. Dopmyna
Bymsda-bparra. PerrreHocTpykTypHBIH aHam3. PerrreHoBckas cnekrpockonis. [lorsarue o romorpaduu.

Tewmst 4.4. NOJAPU3ATIIMA CBETA

EcTtecTBCHHBIH W MOMAPHU30BAHHBIN CBCT. Bryisl momipu3anuy ceeta. CTCNCHD MOIApH3aIe. 3aK0H Mamoca.
[Monstpu3anms mpu OTPaKEHUM M TPEIOMIICHHH HA TPAHHIE Pa3ienia ABYX AWIJICKTPUKOB. 3akoH bprocrepa. Croma
CromneroBa. JlpoitHoe mydempernoMicHHE. OOBIKHOBEHHBIH M HEOOBIKHOBCHHBIH JTyud. ODHOOCHBIC W JBYXOCHBIC
KpucTamuiel. ONTHYECKAst 0Ch M TTIABHAS IUIOCKOCTh KpHCTaia. Juxpomsm. [1oaIponas! v NOAIPH3ANHOHHbIC TPH3MBL
[Momstpu3arops! n aHamm3aTopsl. KpucTanmmdeckas IacTHHKA MEKAY ABYMS IMOISPU3aToOpaMHu. [1nacTHHKY B 4ETBEPTH
BOIIHBI M B TIOJBOIHBL. MCKYCCTBEHHAS! ONTHYCCKAS AHHM3OTPOIISL. BO3HWKHOBECHWE MCKYCCTBECHHOW AHW3OTPOIHH ITOJ
JCWCTBHEM MeXaHH4YeCKUX HampspkeHud. D¢¢exr Keppa. Bpamenune mmockoctu momspm3anui. ONTHICCKA aKTHBHBIC
pemecTa. D et Dapaged.

Tema 4.5. BBAUMOJEACTBHUE 3JIEKTPOMATHUTHOI'O H3JIYUEHHUA C BEIECTBOM

Jucnepcus ceera. HopmanpHas W aHOMAJbHASA AUCHCPCHA. [ pymmoBas CKOPOCTh. DICKTPOHHAS TCOPHA
muciepcun. [lormomenne ceera. 3akoH byrepa. Coekrpsl mormomenua. Paccesume ceera. Oddexr [dorurepa.
Wsnyuenue Basunosa-UepeHkoBa.

Pasaen 5. JJIEMEHTBI KBAHTOBOM ®U3UKHA
Tema 5.1. KBAHTOBBIE IPUPOJA U3JTYUEHHUA

TenmoBoe M3MYyUCHHEC W €TO0 XAPAKTCPHCTHKH. AOCONIOTHO UCPHOC TEIO. 3aKOHBI TCIIOBOTO H3IIYyUCHHS
(3akonbl Kupxroda, Credana-borpumana, Buna, Qopmyna Pames-/Dxuuca). TpyaHOCTH KIACCHYCCKOH TCOPHH
TEIIOBOTO M3ayueHus. KBaHToBas runorese u opmyna ITnanka. Beisox 3ak0HOB TEIIOBOTO U3IyUCHHUS U3 (DOPMYIIBI
IMnanka. OnTHYCCKAS THPOMCTPHS.

D®oroaddexr. Bumbsr doroaddexra. 3akonsr BHemHero Qorosdperra. Portonsl. Dopmyna DUHIITECHHA.
Mmuorodoronnsti Goroaddexr. [Tpumenenue dorordderra. Ireprust n mmmyiasc (oroHa. [lasnenue ceera. Ipdexr
Komnrona. KopmycCky IpHbIE H BOTHOBBIC CBOMCTBE 3JICKTPOMATHUTHOTO H3IyUCHHL.



Tewma 5.2. BOJTHOBBIE CTBOMCTBA MUKPOUYACTHI]

JIuncidareii cicktp aroma Bomopoma. [locrymarer bopa. Teopmst Bopa BomopomonoaodHoro aroma. Ombir OpaHka 1
lepma. T'mmote3a me Bpoitm. Judpaxmmst snekrporos. Omerr JI3Bruccona u hrepvepa. COOTHOMICHHE HCOMPSACTICHHOCTSH
TeiseHoepra. BomHoBaa ¢yHxms w ec cBofictBa. HopmmpoBka BOmHOBOH (DyHKuwm. [IpHHIMIT CYICPHOSHIME COCTOSHHMH.
CraTrcTrHCCKAS HHTCPIPCTALFS BOJTHOBOH (DYHKIIHIL

Tema 5.3. YPABHEHHUE IIIPEJIUHI'EPA

Obmee (mecranmonapuoe) ypasHenme Llpemmarepa. Ypaprerwe LlIpeamHrepa A CTAHOHAPHBIX COCTOSHHIL
[TpuHIMI TPHYMHHOCTH B KBAHTOBOH MexaHuke. CTannoHapHbIe cocTostHusL. CBOOOIHAS YacThIa. YacTiia B OXHOMEPHOH
MPAMOYTONbHONH OSCKOHEUHO TIyOOKOH IOTCHIMATIBHON siMe. YPOBHHU 3Hepruu. [ 1aBHOE KBaHTOBOE YHCHO. [TpwmHImN
coorsercTBusl bopa. IIpoxoskaeHME HaCTHIBI 4Yepe3 MOTCHIHMANLHBIH Oapbep. TyHHETbHBIH 3(derr. KpantoBbIi
JUHCHHBINA TAPMOHMYECCKUN OCIILIATOP.

Tema 5.4. PUZUKA ATOMOB 1 MOJIEKY.JI

KBaHTOBOMEXaHHMYECKASI MOZIEIh aTOMa BOAOPOAA. BoaopomomoaoOHBIE aTOMBL. JHEPICTHUCCKHE YPOBHH.
KsanTosble uncna. Cra 31ekTpoHa. CIHHOBOE KBAHTOBOE YUCTI0. MEXaHHYECKUE MATHUTHBIC MOMEHTHI JJICKTPOHOB U
atomMoB. AtomM B MarHuTHOM maie. J¢dekr 3eemana. Atom B MarHuTHOM moie. Oddexr [Hrapka. IIpmarmmn
HCPA3IHIHMOCTH TOKACCTBCHHBIX dacTHl, Depmuonsl u 6030HbL [Ipuanmn [Taymm. PacnpeacncHmue 3mCKTPOHOB B
arome 1o obomoukaM. [leproamdeckast CHCTEMA 3JIEMEHTOB. JHEPTCTHUCCKHE YPOBHH MOJEKyI. MoIeKyIa Boxopoaa.
Xuvpueckre cBsi3i. OOMEHHOE B3amMonciicTeue. MOHHAs W KOBaJCHTHAS CBA3b. JJICKTPOHHBIC, KOJICOATCIBHBIC H
BPAIIATENIBHBIC COCTOSHHIA MHOTOATOMHBIX MOJICKYIT.

Tema 5.5. H3JIYUEHHE U CIIEKTPBI

CoexkTpsl aTOMOB W MOJCKYJN. PCHTTCHOBCKHE CIIEKTPHL. 3akOH Mo3mu. MOICKYILIpHBIE CHEKTPHI
KomOuHammonnoe paccesaue cBera. CmekrpanmbHbIfl aHamm3. JlromMuHeCHCHOMA. [IOTIIOMICHWE, CIMOHTAHHOS H
BBIHYKICHHOC HM3IydcHHE cBera. Koaduumentsr D¥HMITEHA A7 Nepexoja B ABYXYPOBHEBOM cucreme. [IpwmHimm
padoTsl nazepa. PaznuuHble THIBI Ta3epOB.

Tema 5.6. JJIEMEHTHI KBAHTOBOM CTATUCTHKH

KsanToBas crarucruka. Cratucruka boze-Jitamretina m ®epmu-/upaka. Ksasmuactunsl. OOTOHHBIT ras.
OoHOHHBIH Ta3. CBEPXTEKYUCCTh. OJNCKTPOHHBIM Ta3 B MeTamiax., OHeprmt Ocpmu.  CBEPXIPOBOIUMOCTS.
BricokoTeMmepaTypHas CBEpXIpoBoIMMOCTh. DPdekr Jxo3edcona.

Tema 5.7. IJIEMEHTBI ®U3UKH TBEPAOI'O TEJA

30HHAS TCOPHA TBCPABIX TEA. PacmpeacicHHC JICKTPOHOB MO JHCPTHAM. YpoecHp Depvm Meramisr,
JWBNICKTPUKH W TONynmpoBogHWKH. COOCTBEHHAs W TPHMECHAS MPOBOJUMOCTh TIONYIIPOBOAHHUKOB. JJICKTPOHBI
TIPOBOAMMOCTH ¥ AbIpKH. JIoHOpHI M akuenTopsl. Dorosddexr B momynmpoBogHuUKaX. JIFOMHHECHCHIWS TBEPABIX TEII.
JlroMuHECTICHTHBIH aHAMH3. JIFoMuHecneHTHas nedexrockomnmst. Korrakraeie tenws. Psix Bonsra. Konrakraas pa3HOCTE
MOTCHUNANOB. TepMoamekTpuieckue spicHmL. Jhdekr 3ecocka. DPdekr [Menpree. IPdexr Tomcona. IpumeHeHHE
TEPMOIJICKTPHUECKUX  sBICHUM. KOHTaKT METAU-MONYNpPOBOAHUK. KOHTAKT 3IEKTPOHHOIO M ABIPOYHOrO MO-
JIyTIPOBOJHHUKOB (p-n miepexon). BonbramMmepHas XapakTepuCcTHEA P-n iepexoaa. [1oynpoBOJHUKOBBIE JHOAbI U TPAH3HCTOPBL,
HHTETPANGHBIC CXEMBL

Tema 5.8. ATOMHOE SA/1IPO 1 JJIEMEHTAPHBIE YACTHIIbI

Crpoenne aromuoTO stapa. Jledekr Macc U 3HEprusA cBa3u. Moaemu siapa. SlaepHsie CHitbl. PagnoakTuBHOCTS.
Buapl MOHM3HMPYIOIIETO WM3IYYCHI ¢, f W y -W3IyYEHHE. 3aKOH PAJHOAKTHBHOTO pacmana. BzamMmoneiicTsue
PAaAMAUOHHOTO H3IYYCHHA C BEIECTBOM. bHoTormyeckoe AeHCTBHE HOHU3UPYIOIMUX U3IYYCHUH. SepHbIC peakIu 1
WX OCHOBHBIC THIIBL. LlermHas peakumst aeneHus. SaepHbIi peakrop. SaepHas SHEPTETHKA. DKOJIOTHICSCKUE MPOOIECMbI
SIICPHOI SHEPTeTHKU. TepMOosIIepHbIC Peakiy cHHTE3a. [IpodiemMa yIpaBsieMbIX TEPMOSACPHBIX PCAKIIHH.

Bugsr  (yHmaMCHTANBHBIX B3amMOACHCTBHE. Kimaccmukammsa 3ICMCHTAPHBIX dacTHL. YacTHOB H
AHTHYACTHIIBL.



NHOOPMAIIMOHHO-METOANYECKASA YACTD

NEPEYEHH TEM MPAKTUYECKHX 3AHATHM.

—

Kunemarnka MaTepuanbHONU TOYKH.

MowmeHT nHepuun. Brraucnerne MOMeHTa HHEPLIMHK JUIs TeN NpaBriibHOHN Gopmbl. Teopema
Tetinepa.

3. JluHaMMKa MaTepUaIbHON TOYKH.

4. 3axonre! HetoToHa.

5. JluHaMuKa BpallaTeJbHOrO JBUKEHUS. 3aKOHBI COXPaHEHUs HHEPTUU.

6. 3aKOHbI COXpaHEHHUs UMITYJIbCa U MOMEHTA UMITyJIbCa.
7

8

N

JlnHamuKa TBEpAOTO TeJa.
JIuHaMuKa peNATUBUCTCKON YaCTHULIBL.

9. MexaHn4eckne KoeOaHusl.

10. Ypasuenue bepnysnu.

11. JIBukeHHE TEN B KUAKOCTSIX U raszax.

12. Teopust OTHOCUTENBHOCTH.

13. 3aKOHBI COCTOSTHUS MJ1€ATbHOTO ra3a 1 3aKOHbI TEPMOAMHAMUKH.

14. MonexynsapHO-KMHETUYECKasi TEOPUS.

15. Pacnpenenenune Makcsemna-bonbnmMana.

16. TennoBble MaIIVHBL

17. PeanbHble rassl.

18. DnexTpocTaTuueckoe moie.

19. Teopema I'aycca.

20. Iloreniman. CBsA3b HANPsAXKEHHOCTH U MOTeHUMana. {usnekTpuku.

21. IIpoBogHukU. DnekTpoeMKkocTb. KOHeHCaTOphl, UX COeUHEHME.

22. IlocTosAHHBIH 3aekTpuyecKuii Tok. 3akoH Oma.

23. IlpaBuna Kupxroga. 3akon JIxxoynsa-JleHna.

24. Maruautsoe niosie. 3akoH buo — Casapa — Jlamaca. Teopema o upKyJIsILUM.

25. IBneHue 31eKTPOMAarHUTHOM HHAYKLMUA. DHEPrUsi MArHUTHOTO MOJIS.

26. CoOonHbIE 3JIEKTPUYECKHe KoJeOaHUs. 3aTyxXarol(ue U BBIHYKICHHBIC SJICKTPUYECKUE
KOJIeOaHuUs.

27. DnexkTpoMarHuTHbIE BOJIHBL. UHTEpdepeHins creTa.

28. udpaxmms cera.

29. Ilonapusauus cseTa.

30. KBaHTOBBIE CBONCTBA 3JIEKTPOMATHUTHOIO U3JIyYEHHUSI.

31. BonHoBble cBoiictBa MukpodacTull. COOTHOIIEHHE HEONpeAeNeHHOCTeH. 3ajadu Ha
npuMeHeHne ypasHenus Lllpenunrepa.

32. MHorosnekTpoHHble aToMbl. [lepuoanueckas cucteMa 3J1€MEeHTOB.

33. KBanToBas cratuctuka. Pacnpenenenune ®@epmu-/lupaka.

34. 30HHas Teopus TBEpPAbIX Tel. TernoBble, 3IeKTPUUECKHEe U MarHUTHbIE CBONCTBA TBEPIBIX
TeJL



1. H3ydeHue 3akOHOB KUHEMATHUKU.

2. Ornpenenenne CKOPOCTH MyJIH.

3. H3yuenwue xonebaHUN MATEMaTHYECKOTO U (PU3UUECKOTO MASITHUKOB.

4. Onpenenenye OTHOLIEHUH y€IbHBIX TEIIJIOEMKOCTEN.

5. HsyueHne 31eKTpOCTATUYECKUX MOJIEH.

6. Hzyuenue paboThl HCTOYHHKA TIOCTOSIHHOTO TOKA.

7. H3ydeHue MarHUTHOTO IOJIS MIPSIMOTO U KPYrOBOTO TOKOB.

8. M3ydeHue siBIeHUSA 3JIEKTPOMArHUTHON MHAYKLINU.

9.  Hsyuenue siBIeHUs1 HHTEPPEpEHINH U TUPPAKINU CBETA.

10.  llonydenue u UCCleIOBaHNE MOISIPU3OBAHHOIO CBETA.

11. H3y4yeHue 3aKOHOB TEIIOBOTO U3JIy4EHHUS.

12.  H3yuenwne BHemmHero Gorosddexra 1 onpeaeneHne nocTossHHon [lnanka.
[Ipumeuanne: Bce BbILENEPEUHUCICHHBIE padoOThl paccunuTaHbl Ha 4 daca.

HNEPEYEHDb TEM JABOPATOPHBIX PABOT

Breimonasrores

CTyZeHTaMH pabOThI COrJIACHO MHIUBUIYAIbHOTO rpaduka, COCTABICHHOTO B HA4aje CEMECTpa W3
pacdera oOIIero KOJIM4YeCTBA YaCOB, OTBOAUMBIX B COOTBETCTBHHU C yUeOHOH MPOrpaMMON.
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DuzniecKkne 0CHOBbI MEXAHHKH

22

12

[1]. [31. [4]

1.1

Beeoenue.
[Tpeamer puzmuku. Meroap! puzuteckoro uccaeqopanus. Porb
(pM3UKY B PA3BUTHH TEXHUKH U BIMSIHUC TEXHUUECKOTO IPOTpecca
Ha pa3BuThe Pr3uku. 3amaun kypca usukn. O0masg CTpykrypa
Kypca. CHCTEMBI EAMHUL] H3MCPCHILL.
Kunemamuxa.
Jexknuu

Mexanuueckas cucrema. MarepuanbHas Touka. Tsepaoe
teno. Cucrema orcuera. Umcmo cremeHer cBOOOIBI MEXaHHMUCCKOH
cucreMbl. Kunematnka MaTtepuambHOH TOouku. IlepememncHue u
myTh. CKOpPOCTh M yCKOpCHHE. BBIMHCICHHE NMPONHIECHHOTO IYTH.
TaHreHIMaTbHOE M HOPMAIBHOE YCKOpeHms. KnHeMarnka TBepaoro
Tena. BpammeHwe TBEpPOOrO TEIa BOKPYT HEMOJBIDKHOH OCH,
Yra0Bast CKOPOCTh U YII0BOE YCKOpEHHE. CBsI3b MEKIY YTIOBBIMH
W JWHCHHBIMH KHHEMATHYCCKUMH BenuauHAMH. [IpeoOpazoBaHms
KHHEMATHYICCKUX BEJIMYHH IIPH MNEPEXOAC W3 OJHOH CHCTEMBI
OTCYETa B APYTYIO.
IIpakTu4eckoe 3ansaTue:
KunemaTnka MaTepHAIBHON TOYKH.
JlaGopaTopHoe 3aHATHE:
H3yueHne 3aKOHOB KHHEMATUKH

YMK.
KommnerotepHas
npeseHTaums Nel-1.
JlabopaTopuas
YCTAHOBKA.

[1]. [4]

ITpoBepounas
padora.
3ammTa oTucTa
mo 71a0. pabote.

1.2.

Junamura mamepuanbHoil mouKy.
Jexknuu

ITpuvuHBl HM3MEHEHHMA CKOPOCTH Tena. llepBbid 3aKoH
Hrrorona. HHepumanbHble  CHCTEMBI  OTCYETA. ITpuHImn
orHOcHTenbHOCTH [ammnes. [lpeoOpasoBanusa [ammnea. Macca u
uMnynasc. Bropoit 3akoH HeroToHa, VYpaBHEHHE [BIDKCHHA
MATEPHATBHON TOYKH B HMHEPUHANBHOM CHCTEME OTcueTa. Tperui

YMK.
KommnerotepHas
npeseHTaums Ne 1-2.

[1]. [4]




3ak0H Heroroma. MHBApDHAHTHOCT  YPABHCHHA  JBIDKCHHA
OTHOCHTCIBHO TpcoOpaszosanmit [ammmes. 3aKOH BCCMHPHOTO
TaroreHns1. Crina TSDKECTH M BeC. Ympyrue cuibl. CHIIBI TPEHHA H
COTIPOTHUBJICHHUS.

Hewmnepumamsaple  cumcteMbl orcdeTa. CHIIBI  HHEPIHH.
YpaBHCHHE ABIJKCHHSA MATEPHAIBHOM TOYKH B HEHHEPLHATIBHOM
cucreMe  orcuera. IIpwHIMIO  SKBHBAJCHTHOCTH. [ paHMIBI
MPUMEHAMOCTH HBEFOTOHOBCKOH MEXAHHKH.

IIpakTu4eckoe 3ansaTue:

MoMeHT wuHepuuH. BBMHCICHHE MOMCHTA HHEPUMH MJIA TEl 2 ITpoBepounas
TIPAaBAUIBHOH (POPMBEIL. padora.
JIMHAMUKA MATEPHATTBHOHN TOYKH. 2
3axonsl HeroToHA. 2
1.3. 3aKonbl COXpAHEHUA 8 MEXAHUKE. YMK. [1], [4]

Jexknun Kommerorepnas

Cocrosane MmexaHwdeckod cucrembl. Coxpamssommecs mpeseHTammst Ne 1-3.
pemmuuHbl. CBA3h  3aKOHOB  COXPAHCHHA CO  CBOHCTBAMH JlabopaTopuas
mpocTpaHcTBa W BpeMeHHW. CHiibl BHYTPCHHHE ¥ BHCIIHHC. VYCTAHOBKA
3amkHyTag cucremMa, WMIyapC CHCTEMBL 3aKOH COXPAHCHHA
uMmnynbca. LleHTp Macc. YpaBHEHHE OBIDKCHHA LICHTPA MAacC.
CucremMa T1ICHTpa MacCc. PCakTHBHOC JBIJKCHHC. YPABHCHHC
Memepckoro u popmyna Llmomxosckoro.

Pabora w wmomHocTs cuibl. Kunermueckas 3sHeprus
yactunsl. KoHcepBaTuBHBIC CHBL [lOHATHE CHJIOBOTO MO
[NoreHumanbHast SHEPTUsl YACTHIBI B CHIOBOM mone. [lomHas
MCXaHWYECKAs] JSHEPrHs YACTHIBL 3aKOHBI €€ WM3MCHCHUS H
coxpaHeHHA. CBA3b MOKIY TOTCHIHANIGHOH JHCPTHCH W CHITOH
mojs. MeEXaHH4eCKad JSHCPTHA CHCTCMBL  3aKOH COXPAHCHHA
MEXaHWICCKOH JHEPTUH CHCTEMBL. MOMEHT HMITYyJIbCA YACTHIIBL
MomenTt cumuel. Ilapa cmr YpaBHeHHE MOMEHTOB. MOMEHT
HMITYIIbCA CHCTEMBL. 3aKOH COXPAHCHHUS MOMEHTA MMILYJIbCA.
MpaxkTH4eckoe 3ansiTue: ITposepounas
JluHAMWKA BpAIATCIPHOTO JBIKCHHS. 3AKOHBI  COXPAHCHUS 2 padora.
SHEPTHH.
3aKOHbI COXPAHCHI UMITYIbCA M MOMEHTA HMILYIIbCA. 2
JlaGopaTopHoe 3aHATHE 3ammTa oTucTa
OnpeacacHue CKOPOCTH Iy ITH. 1o 71ad. padote.

1.4. | Aunamuxa meepoozo mena. YMK. [1], [4]

Jexknun Kommerorepnas

Uncno cremcHeH CBOOOABI TBEPAOTO TETA. YPABHCHHA
JBIDKCHUS TBEPAOTrO Tena. MOMEHT HMITYJIbCA TENA OTHOCHTEIBHO
och. MOMEHT HHEpIUH Tela OTHOCHTEABHO OCH. Teopema
IMIteitnepa. YpaBHEHUE TUHAMHKH TBEPAOTO TENA, BPAIIAKOMIETOCI

npeseHTaums Nel- 4,




BOKPYT HEMOABIXKHOM OCH. KuHeTH4eckad 3HEpris BPaArOIIETrocs
TBEPAOTO Teina. PaboTa BHCIMHMX CHJI TPH BPAIICHHH TBCPIOTO
tena. Tupockom.  T'mpockommueckmit  3ddexr.  [Ipeumeccus
rupockona. I110ckoe ABIKEHHE TBEPAOTO TENA.

IIpakTu4eckoe 3ansaTue:
JuHamuka TBEpIOrO TENA.

ITpoBepounas
pabora.

L.5.

Mexanuueckue Konebanus.
Jexknuu
O01mue CBEACHUS 0 KOJMCOAHMAX. Y PAaBHCHAC CBOOOTHBIX
KOJICOAHHH MO ACHCTBHCM KBAZHYIPYTOH CHIIBI H €T0 00MICe
pemicHue. ["apMOHIMSCKHH OCIUILIATOP. DHCPTHA TAPMOHHICCKOTO
ocouuiTopa. CIIOXKESHHE TAPMOHUIECKUX KOJICOAHMH.
OU3HYECKUN U MATEMATHUECKUN MAsSITHUKHU (MAJIbIe
KOJIcOaHms). YPABHCHHUC 3aTYyXAOIIAX KOJICOAHHH M €r0 PCIICHHUS,
Koapduuuent 3aryxanus. Jlorapupmmaeckuii JeKpeMEHT
3aryxaHui. JoOpOTHOCTh. YPaBHEHUE BBIHYKICHHBIX KOJICOAHUHA 1
ero odmiee penIcHUE. Y CTAHOBUBIIHECS BBIHYKICHHBIC KOJICOAHL.
Pe3onanc. Pe30HAHCHBIE KPHBBIC.
IIpakTu4eckoe 3ansaTue:
JIMHAMUKA PETATHBUCTCKOM YaCTHIIBL.
JlaGopaTopHoe 3aHATHE
Hzyuenne komedaHMi MATEMATHIECKOTO M (PH3HIECKOTO
MASATHHKOB.

YMK.
KommnerotepHas

npeseHTaums Nel- 5.

JlabopaTopuas
YCTAHOBKA.

[11. [5]

ITpoBepounas
padora.

3amuTa oTucTa
mo 71a0. pabote.

1.6.

Ynpyeue eonnwi.
Jexknuu

PacnpoctpaneHue BOJIH B ynpyroi cpeae. [IpononbHeie u
TONCPCYHBIC BOJIHBL quOHT BOJHBI W BOJIHOBAA MOBCPXHOCTD.
[Mnockme, chepuueckne W IMIMHAPHYCCKHE BOMHBL CKOPOCTH
BOJMHBL JITMHA BOJHBIL, YPABHCHHE IUIOCKOM BOJHBL BomHOBOM
BEKTOP M BOIHOBOE 4HCIO. BomHoBoe ypasHeHHe. CyNepmo3unus
BOJIH. YPaBHCHHC IUIOCKOH CTOmdcH BOmHBL C(epuyieckas BOTHA.
OHeprusi ynpyrod BOIHBL [IOTOK W IUIOTHOCTH IIOTOKA JHEPTHH.
Bexrop Ymosa. 3¢ ekt Jdomaepa a1 3BYKOBBIX BOJTH.
IIpakTu4eckoe 3ansaTue:
MexaHu4ecKHe KOIeOaHus.

YMK.
KommnerotepHas

npeseHTaums Ne 1-6.

[11. [5]

ITpoBepounas
pabora.

Tuopomexanuxa

Jexknuu

IuapocraTuka HECKUMACMOH KHAKOCTH. [IOHATHA MOTOKA, TPYOKH
TOKa, IUIOTHOCTH TNOTOKA. CTAanmOHApHOE TEUCHUE HICAIBHOU
HEC)KMMAEMOH YKUIKOCTU. YPABHEHHS HEPA3PHIBHOCTH U bepHyuIH.
Bs3kocte.  JlamMuHApHBIH M TYPOYJICHTHBIH PEKHMBI TEUCHHSA
JKHAAKOCTCH U ra3os. ®opmymna [yaseina. 3akon Ctokca. JIBHKCHHE
TEN B JKUIKOCTAX M ra3ax.

YMK.
KommnerotepHas

npeseHTaums Ne 1-6.

[11. [5]




IIpakTu4eckoe 3ansaTue:
YpasueHue bepHyum.
JIBIKEHHE TET B JKHAKOCTAX H ra3ax.

[\

ITpoBepounas
pabora.

1.7.

Cneyuanbuasi meopusi OMHOCUMETbHOCHI.
Jexknuu

IlocTymaTel cHEHUMATBHOM TEOPHH OTHOCHTEIBHOCTH.
Cunxponm3amma dacob. [lomarme coObrtua. [IpeoOpasoBanus
Jloperna wm TpeOOBaHWE PEISITHBHCTCKOH  HWHBAPHAHTHOCTH.
PenaruBucTckuit 3aKOH mpeoOpa3oBaHUsA CKOpOCTH.
OTHOCHTETIBHOCTh ~ IOHATHS ~ OJHOBPEMEHHOCTH.  W3MepeHme
pACCTOSIHMH W TPOMEXKYTKOB BpeMeHH. WIMIymsC W 3HEprus
pensITHBUCTCKON yacTuipl. [IpeodpazoBaHus HMITyIbCa M SHEPTHH.
B3amMoCBA3b SHEPrHUM M MMITYJIbCA. DHEPTHI TOKOS, YPaBHCHHC
JBIDKCHUS PCIATHBHCTCKOH uacTuubl. [IpcoOpa3zoBaHme BEKTOpa
CHJIBI TIPH MEPEXOAE M3 OJHOH HMHEPLHMANBHON CHCTEMBI OTCUETA B
JPYTYIO. 3aKOHBI COXPAHCHUS SHEPTHH M HMITYIIbCA.
IIpakTu4eckoe 3ansaTue:
Teopusa OTHOCHTEIBHOCTH.

YMK.
KommnerotepHas
npeseHraums Ne 1-7.

[1]. [4]

ITpoBepounas
pabora.

Ocnoevt MONeKYISAPHOI PUUKU U MEPMOOUHAMUKU.

12

10

[1]. [4]. [5]

MKT uoeanvnoco 2aza
Jleknuu

MakpoCKkomHIeCKas CHCTEMA H €¢ TCPMOTWHAMHYCCKOC
cocrogHme. JIaBACHWEC W TeMIepaTypa Ta3a KAk OCHOBHEIC
MAaKpomapaMeTpsl CHUCTEMBL. YPaBHCHUE COCTOSHUS. HiacanmpHbii
ra3. YpaBHECHUE COCTOSIHMA HACANBHOIO ra3a. M3ompoueccsl

TepMoaIUHAMIYECKUT H CTATHCTHYCCKUH METOJIBI
uccnenoBanud. [loHATHE (YHKOHH pPACHpPCACHCHHS (IUIOTHOCTH
BEPOATHOCTH) CIy4AilHON BeIWuuMHBL PacrpenencHue MOICKYT
HICATIBHOTO raza MO CKOpOCTAM (pacmpeacicHue Makcpea).
Cpemusasa, CpeIHCKBAIPATHIHAS H HAHOOJICC BCPOATHAS CKOPOCTH
MOJICKY1. PacmpeacncHue MOICKYI HACATBHOTO Ta3a MO HCPTHAM.
CpemHsas KHHCTHYCCKAS 3JHCPTHA MOCTYNATCIBHOTO JBIDKCHHSA
MOJICKYTBL.

3aKOH pacmpeaCiACHUS KHHCTHYCCKOH SHCPTHH MOJICKYIIBI
MO CTEHEHAM CBOOOABL. BHYTPEHHSS SHEPIHA W TEIUIOEMKOCTH
uacaaTbHOTO  Ta3a. CTAaTUCTHYCCKHH  CMBICT — TCMIICPATYPBL
YpaBHCHHC MOICKYISPHO KHHCTHUCCKOW TCOPHH AT AABJICHHS
ra3a. PacnpenciacHHe MOJICKYIT HMACATHHOTO Ta3a MO KOOPIHHATAM
BO BHEIIHEM moje {pacmpeacicHue bompimana). PacmpenencHue

Makcpennma-bonsnmana. Makpo- H MHKPOCOCTOAHUSA
TEPMOIUHAMHICCKON CHCTCMBI. CraTucTHueckuit BEC
MakpococTosTHUL. CTAaTHCTHYECKHH CMBICT 3HTPOIHH. JHTPOIHA U
HCOOPATHMOCTB.

IIpakTu4eckoe 3aHsaTHE:

YMK.
KommnerotepHas
npeseHTaums Ne 2-1.

[1]. [4]




3aKOHbI COCTOSHHS HACATBHOTO Ta3a M 3aKOHBI TEPMOIUHAMHUKH. 2 ITposepounas
PacnpeaencHust MOJIEKYJI HACAIBHOrO rasa. 2 pabora.
2.2 Ocnoevt mepmoounamurku YMK. [1], [3]
Jexknun Kommerorepnas
IlepBBIii 3aKOH TEPMOAWHAMHKH. BHYTPEHHAA JHEPIUA npe3eHTanma Ne 2-2.
HACATBHOrO rasa. Kimaccuueckas Teopus TeIIOEMKOCTH. Y PABHCHHE JlaboparopHas
Matiepa. AgmabaTtudecKMi W TOMHTPOIMYECKHI  ITPOIIECC. VYCTaHOBKA.
TepmoauHaMuKA H30IPOLIECCOB. YpasHeHUE Ilyaccona.
Tepmogunamuueckuit muka. KITJ[ mmxna (TEMIOBOH MAIUMHBI).
Bropo#i 3akoH TepmommHamMuku, OOpaTHMBIE W HEOOPATHMBIC
mpouecchl. Hepasencrso Kmaysmyca. ODHTpONHSA CHCTEMBL 3aKOH
Bospactanust oHTpomuu. Ilukn Kapwo. KIIJ wmwmkma KaphHo
(MacanbHOW TEIUIOBOM MammmHbl). TEIIOBbIC IBHTAaTeIH, HACOCHI,
XOJIOZMIHHBIC MAIIHHBL.
MpaxkTH4eckoe 3ansiTue: ITposepounas
Pacnpenencune Makcsemna-boapnmana. 2 padora.
TennoBble MAIIUHBL 2
JlaGopaTopHoe 3aHATHE 3ammTa oTucTa
OnpeacacHUe OTHONMICHAH YACTBHBIX TCIIOCMKOCTCH. o 1a6. padore.
2.3 Asnenus nepenoca VYMK. [1]. [4]
Jexknun Kommerorepnas
SIBneHmss mepeHoca. PaBHOBECHBIE W HEPABHOBECHBIC npe3enTanma Ne 2-3.
TPOLICCCHL DKCHEPUMEHTAIBHBIC 3aKOHBI auddyznm,
TCIUIONPOBOJZHOCTH W BHYTPEHHETO TpeHWI MOIEKYILIpHO-
KHHETHUYECKAsI TEOPHSI ABICHUH MEPEHOCA.
2.4 Peanvuvie a3zt YMK. [1], [5]
Jexknun Kommerorepnas
Peampubie rassl. Cwisl W TOTCHUMANBHAS —JHEPTH npe3enTanma Ne 2-4.
MEKMONEKY/IDHOTO  B3AUMOACHCTBHA.  YpaBHEHHE DBan-aep-
Baameca. Kpuruueckoe CcOCTOAHHE Traza H €ro IHapaMeTpsL
Cpasrenme m30oTepM Bam-mepBaambca € 3KCTIEpHMEHTAIBHBIMHA
m3orepmamu . Dazer mw ycmoBms paBHOBecms (a3 YpaBHCHHE
Knaneiipona-Knayzuyca.  @asospie  amarpamMMbl.  Da3oBsie
nepexonst [ u IT poxa.
MpaxkTH4eckoe 3ansiTue: ITposepounas
PeambHbIC ra3eL 2 padora.

JlaGopaTopHoe 3aHATHE
Hrorosoe 3ansaTHE




3 cemecTp

34

34

18

:‘)J'ICKT[)I/I‘ICCTBO, MATHCTU3IM 1 JICKTPOMATHUTHLIC BOJTHBI

34

34

18

Dnexmpuueckoe none 8 axyyme.
Jexknuu

DICKTPUYCCKUH 3apsaa H €r0 CBOHMCTBA. 3aKOH COXPAHCHHUS
JEKTPUUECKOT0 3apsiza. 3akoH Kynana. IlpuHumun cynepmosuumn
CHIL DIEKTPOCTATHIECKOE ToJIc. HanpssxenHoCTh
JEKTPOCTATHYECKOT0 1monsd. [IpWHIMI CYyNEpHmO3HOUU  IOINCH.
HanpssxeHHOCTD OIS TOUEIHOTO 3apsiJa U CHCTEMBI 3apsIIOB.

TloTox u guBepreHuus BeKTOpHOro nmojs. Teopema ["aycca
S JJIEKTPOCTATHYSCKOrO MONA (B HMHTEIPajbHOM M JOKATBHOM
¢opmax). Lupkymaous w poTop BEKTOPHOTO mOiA. Teopema o
OUPKYJLIIHUH BEKTOPA HANPSDKCHHOCTH 3IEKTPOCTATHUCCKOTO MO
be3BuxpeBOl XapakTep 3ACKTPOCTATHYECKOTO MO,

[Norenuman 3IEKTPOCTATHYECKOTO TOTISL. Ces13p
MOTCHIMANA W HANPSHKCHHOCTH  3JICKTPOCTATHYCCKOTO  ITOJLL
[NoreHmman mOMM TOYEYHOTO 3apgda W CHCTEMBI  3apAaoB.
DIEKTPUYECKHH MOMEHT aumoyst. MOMEHT CHiI, ACHCTBYIOIMX HA
JUIOITb B JJICKTPOCTATHUYCCKOM Tone. [loTeHmMampHAs SHEPTHA
JUIONS B 3JEKTpocTaruueckoM mose. Cmma, JeWCTByroImas Ha
JIUIIONTb B HEOTHOPOIHOM 3JICKTPOCTATHICCKOM IIOJIC.
IIpakTu4eckoe 3ansaTue:
DICKTPOCTATHUCCKOE — TIOJC. 3akoH
CYNICPIIO3ULIMH TOJICH.

Mertoas! pacuera HANPSDKEHHOCTH it
3JCKTPOCTATHUYECKUX MOJICH.

Teopema I'aycca.

JlaGopaTopHoe 3aHATHE

H3yueHne 31eKTPOCTaTHUECKUX NOJIeH

Kynorma.  IlpuHimun

MOTCHIUATIA

YMK.
KommnerotepHas
npeseHTaums Ne 3-1.
JlabopaTopuas
YCTAHOBKA.

[1]. [2]. [4]

ITpoBepounas
padora.

3amuTa oTucTa
mo 71a0. padore.

3.2.

dnexkmpocmamuueckoe none 6 cpeoax.

Jexknuu

JH3meKTpuKH. Casa3aHHbBIC u CTOPOHHWE 3apsIIBL.
IMomapu30BaHHOCTS. JIM3IEKTPHUECCKAS BOCIPHUMYHMBOCTE. BekTop
3JEKTPHYECCKOTO CMEIMICHUA. JIM3IEKTPHUYECKAsd HPOHHLIAEMOCTS.
Teopema "aycca o711 BEKTOpA SACKTPUUECCKOrO CMEIIEHUS. Y CIIOBUS
HA TPAHHIE JBYX AUIICKTPHKOB.

IIpoBognuku. IIpoBOAHHMKH B 3JIEKTPOCTATHYECKOM mone. Ilome
BHYTPH NPOBOAHUKA M Y €ro MOBEPXHOCTH. PacnpeneneHue 3apsia
B TPOBOJHHUKE. OICKTPOCMKOCTh YCAWMHCHHOTO IPOBOJHHKA.
EMxocts cucreMsl nposogHukoB. Konnencaropsl. IloreHnuansHas
SHEPTHS CHCTEMBI 3apsiIOB. JHEPTHS 3JICKTPOCTATHYECKOTO OIS
II10THOCTB 3HEPIHH.

YMK.
KommnerotepHas
npeseHTaums Ne 3-2.
JlabopaTopuas
YCTAHOBKA.

[11. [5]




IIpakTu4eckoe 3ansaTue:
[Norenuman. Cesi3p HANPSLKEHHOCTH M MOTSHIMANA. [IMIICKTPHKH.
[TpoBomgHUKH. DIEKTPOeMKOCTh. KOHAECHCATOPBI, HX COCTHHCHHIE.

[\

ITpoBepounas
pabora.

3.3.

Dnexmpuueckuii mox.
Jexknuu

Cuma M IDIOTHOCTH TOKA. YPAaBHCHHE HEHPCPHIBHOCTH.
ComporuBjicHHC MPOBOXHUKA. 3akoH OwMa AT  OXHOPOTHOTO
MPOBOJHUKA.

Croponnne cunbl. 3/C. 3akon OMa 11 HEOXHOPOIHOTO
VHYACTKA LCTIH.

O0600menHsrit 3ak0H OMa. 3akon J[xoyia-JIeHma.
IIpakTu4eckoe 3ansaTue:
IMocrosHukm TOK. 3akoH OMa.
[Tpasuna Kupxroga. 3axon /[xoynsa-Jlenma.
JlaGopaTopHoe 3aHATHE
H3yuenne paboThI HCTOYHHKA TIOCTOSTHHOTO TOKA.

=~

YMK.
KommnerotepHas
npeseHTaums Ne 3-3.

[11. [5]

ITpoBepounas
padora.

3amuTa oTucTa
mo 71a0. pabote.

3.4.

Maznumnoe none 6 saxyyme .

Jexknuu

[Tone paBHOMEPHO ABWKYINETOCSA 3apsama. MarHWTHAS WHIYKIHSL
Cuna Jloperma. TlpwHmmm cCymepmo3uumu mToncH. 3akoH bwuo-
Capapa-Jlammiaca. MarauTebni moTok. Teopema [aycca s
MATHHTHOTO MO (B HMHTCTPATBHOH W JIOKANBHOH (hopmax).
Teopema o0 DUpKyanuu BekTopa B. BuxpeBol xapaxrep
MarHuTHOTO Moyt Crta Ammepa.

MarHuTHbIE MOMEHT KOHTYpa ¢ TOokoM. Cmia, JEHCTBYIOINAS Ha
KOHTYpP C TOKOM B MarHUTHOM moJie. PaboTa cril MarHUTHOTO IO
IPH  TIEPEMCUICHUM KOHTYpa C TOKOM. [loTeHumuambHas
MEXaHWIECKAs SHEPTHL KOHTYPA C TOKOM B MATHUTHOM TIOJIC.
IIpakTu4eckoe 3ansaTue:

MarunutHoe mone. 3akoH buo — Casapa — Jlamnaca. Teopema o
OUPKYJLIIAH.

JlaGopaTopHoe 3aHATHE

H3yueHne MarHUTHOTO IO IPSIMOTO M KPYTOBOTO TOKOB.

YMK.
KommnerotepHas
npeseHTaums Ne 3-4.

[1]. [4]. [3]

ITpoBepounas
padora.
3ammTa oTucTa
mo 71a0. padore.

3.5.

Mazuumnoe none 6 eeulecmese.
Jexknuu

Hamaranuennocts, TOKHM HaMarHWuuBaHUsL. L{HpKyJmius
HAMATHHYCHHOCTH. BGKTOIZ) HAMPOKCHHOCTH MArHATHOTO ITOJIA H.
Teopema o mupky/suu Bekropa H. YCioBus HA rpaHuue ABYX
MarHeTukoB. Kpusas nHamarmwmumsasus. I'mcrepesmc. Ocrarodnas
HAMATrHHYCHHOCTD. THIIBI MATHCTHKOB.

YMK.
KommnerotepHas
npeseHTraums Ne 3-5.
JlabopaTopuas
YCTAHOBKA.

[11. [5]

3.6.

Hsnenue 3nekmpomazHumuoi UHOYKUUU.
Jexknun

Omnsrrer @apanes. [lpasuno Jlenna. [TomHbId MarHAUTHBIH
MOTOK (IIOTOKOCHEIICHHUE). 3aKOH 3JCKTPOMATHUTHOH WHIYKIMH

YMK.
KommnerotepHas
npeseHTauus Ne 3-6.

[1]. [4]




(3axoH @apanes). SBreHne camomHaykuun. MuaykrusaOCTh. 3/1C
CAMOMHIYKIIWH,

B3amMHas WHIYKTHBHOCTb. JHEPTHS MATHUTHOTO ITOIS.
[T10THOCTD SHEPTUHM MATHHTHOTO TTOTISL.
IIpakTu4eckoe 3ansaTue:
SIBneHHME SNCKTPOMATHHTHOM WHIYKUMH. OHEPrHs MAarHHTHOTO
TOJIA.
CamMOMHAYKIHA U B3aNMHAS HHAYKIWS. TpascopMaTopsl.
JlaGopaTopHoe 3aHATHE
WzyueHne sSBICHUS 31EKTPOMAaTHUTHON HHIYKITHH.

ITpoBepounas
padora.
3ammTa oTucTa
mo 71a0. padore.

3.7. Dnexmpuueckue xonebanus. VYMK. [11. [5]
Jexknun Kommerorepnas
Ksazucranmonapueie Tokm. (CBOOOJHBIC KONCOAHHSI B npe3enTanma Ne 3-7.
KOHTYpE 0¢3 aKTHBHOTO COMPOTHBICHUA. CBOOOIHBIC 3aTYXAFOIIUC
KOIICOaHM, Jlorapugmiraeckuit JEKPEMEHT 34Ty XaHHA.
JoOpOTHOCTS.
BoIHYKICHHBIC 3JICKTPHUYECKUE KoneOaHus. PezoHaHCHBIC
KPHBBIC A1 HATIPSDKEHHS M CHIIBI TOKA.
MpaxkTH4eckoe 3ansiTue: ITposepounas
CBoOoanble KOMEOAHMA. 3aTYXaOIINE U BBIHYKICHHBIC KOICOAHMS. padora.
IlepeMeHHBIHN TOK.
3.8. Ypasnenun Maxcsenna. YMK. (11, [5]
Jexknun Kommerorepnas
BuxpeBoe 3eKTpHUIecKOe MOIe. DICKTPOMArHUTHOE IIOJIC. npe3enTanma Ne 3-8.
Tok cmemeHus. YpapHEHmS, MakcBemna. 3aKOH COXPAHCHHS
SHEPTUH B 3NEKTPOIHHAMHUKE. [TnoTHOCTH SHEPTUH
3exkTpoMarHuTHoro monsd. Bekrop Ilofinruara. IlpeoOpazoBaHms
KOMITOHEHT 3JICKTPOMATHHTHOTO MO IIPH MNEPEXOAc U3 OTHOH
HHEPIHAIBHOM CHCTEMBI OTCUETA B APYTYIO.
3.9. DnexmpomazHummble 807HbL. VYMK. [1]. [4]. [5]
Jexknun Kommerorepnas

BonHOBBIE ypaBHEHMA A1 3JICKTPOMATHUTHON BOJIHBL
OCHOBHBIC CBOMCTBA IUIOCKOHM 3MEKTPOMATHUTHOH BOMHBL OIIBITHI
I'epma. Ombir JlebeneBa, WHTEHCHBHOCTD 3JECKTPOMATHHTHOH
BOJIHBL [I0BeACHHE MITOCKON 3ICKTPOMATHUTHON BOJTHBI HA TPAHHUIIE
pasaena AByX cped. M3iaydueHue qumosrt.

IIpakTu4eckoe 3ansaTue:
DIEKTPOMATHUTHBIC BOJTHBL.
JlaGopaTopHoe 3aHATHE
Hrorosoe 3aHATHE.

npeseHTaums Ne 3-9.

3amuTa oTucTa
mo 71a0. pabote.




4 cemecTp

34

16

16

Onruka

10

Dnemenmpl 2e0MempUIecKoll ONMUKU.

Jexknuu

CeeroBass BomHa. [lokaszaremp TPETOMICHHSA CPEABl. 3AKOHbI
TCOMETPUYECKON onruku. Onrmdeckas mmHAa 1wyTd. [IpuHImn
®epma. TayTOXPOHHOCTS.

YMK.
KommnerotepHas

npeseHTaums No 4-1.

[11. [2]. [3]

4.2.

Humepdghepenyus.
Jexknun

[lpuHIMI ~ CYNEPIO3MUIMH  BOJH. 3aKOH  CIO)KCHHS
nHTCHCHBHOCTEH. HWHTepdepenmms nByx Bomm. Onrmdeckas
pa3HOCTh X0Ja. YCHoBHS HHTCP(EPECHIHMOHHBIX MAKCHMYMOB H
MHHHMYMOB  WHTCHCHBHOCTH. [IOHATHE O  KOTEPEHTHOCTH.
BpemeHHad u MPOCTPAHCTBEHHAS KOTEPEHTHOCTh. BpeMs, nuHA U
panuyc KOTEPEHTHOCTH.

Cmoco0bt HAOMIOACHHUS HHTCP()CPCHINH CBeTA.
WnTepdepeHums npu OTPaXKCHHM OT TOHKHX IUIACTHHOK. Kombla
Herorona. [IpoceerieHne onruku. MaTEpepoMeTpsL.
IIpakTu4eckoe 3ansaTue:

DIeKTpoMarHUTHBIE BOMHBL. MHTEp(hepeHms ceTa.
JlaGopaTopHoe 3aHATHE
Wzyuenne spnerus maTepdepeHImA 1 Au(PAKIIH CBETA.

YMK.
KommnerotepHas

npeseHTaums No 4-2,

JlabopaTopuas
YCTAHOBKA.

[11. [5]

ITpoBepounas
padora.
3ammTa oTucTa
mo 71a0. pabote.

4.3.

Audpparyus.
Jexknuu

IMpuanun Trodirenca--Operena. Judpakuus OpeHens u
mudpaxumst @payrarodepa. 3oubr Openenst. Judpaknuss Ppenernt
ot kpyriaoro oteeperus. Auppaxmma Opayarodepa oT OqHOH ImIeTH
u or napyx meneH. Judpakmmonnas pemerka.  Judpaxmus
PEHTICHOBCKHX JIy4YeH. ®opMmyna Bparra-Bymsga.
PentrenocTpykrypHsIii aHanu3. [TorsTre o romorpadmm.
IIpakTu4eckoe 3ansaTue:
Judpaxmus ceera.

YMK.
KommnerotepHas

npeseHTaums No 4-3,

[11. [5]

ITpoBepounas
pabora.

14

Honspuzanyus.
Jexknuu

EcrectBeHHbI W mosipu3oBaHHBIH  cBeT.  (CTemeHs
nospu3anun. [IpoXOKICHHE CBETa [epe3 aHW30TPOIHYIO CPEAy
(xpucramier). OOBIKHOBCHHBIH W HCOOBIKHOBCHHBIH Ty (BOJIHEL).
OnTrueckasd OCh W TIABHASA IUIOCKOCTh KpHCTAIA. JHXPOH3M.
TMomsapu3aropsr u aHamU3aTOPEL. 3akoH Mamoca. [loxapu3aumsa mpu
oTpakeHUH U npesomsicHur. ®opmynsl @penenda. Yroa bprocrepa.
MpaxkTH4eckoe 3ansirue
Tomsapusanmsa cBeTa.

YMK.
KommnerotepHas

npeseHTaumst No 4-4,

JlabopaTopuas
YCTAHOBKA.

[11. [5]

ITpoBepounas
pabora.




JlaGopaTopHoe 3aHATHE
[Noxy4yeHHe 1 UCCICIOBAHHE MOIPU30BAHHOTO CBETA.

3amuTa oTucTa
mo 71a0. padore.

5. KsanrtoBas puinka 12
5.1. Keanmoesvie ceolicmesd 31ekmpoMazHUMNO20 U3AyUeHusl. YMK. [4], 3]
Jexknun Kommerorepnas
T'unoreza Ilnanka, Teopust PaBHOBECHOTO TEILUIOBOIO 2 npeseHTaums Ne 5-1.
m3aydeHus. Pororddexr. Popmyna IHHIITEIHHA. JlaboparopHas
O¢pdpexr  Kommronma.  MozaenpHblE  NPEACTABICHHSA 2 YCTAHOBKA.
3IEKTPOMATHUTHOTO M3IYYEHHS MPH €ro B3aHMOACHCTBHH C
BCIIICCTBOM.
IIpakTu4eckoe 3ansaTue:
KBaHTOBBIE CBOHCTBA 3JCKTPOMArHUTHOTO H3JIYYCHUL. IIposepounast
JlaGoparopHoe 3ansTue pabora.
H3yueHne 3aKOHOB TEILIOBOIO H3JIyUCHHS . 3amwTa oT4eTa
mo 71a0. pabote.
5.2. Onucanue ogusicenus 8 MUKpomupe. YMK. [4], [3]
Jexknun Kommerorepnas
lmmote3a me Bpoiima. dudpaxmus 3mexTporoB, ONBITH 2 npeseHTaums No 5-2.
Jasuccona — JIxepmepa. HenmpuMEeHUMOCTh MOHATHS TPACKTOPHU
K MHKPOYACTHLIAM. CoorHomcHne HEOTIPEACICHHOCTEH
leiizenOcpra.  3amgaHmMe, COCTOSHHA YACTHIOBI B KBAHTOBOM
MEXaHUKE. TMCH-(YHKOWS M BEPOSTHOCTHBIM CMBICI €€ KBaaparta
moaymia. HopmupoBka. IIpuHOMO CYNEpmO3ZHLIHU  COCTOSIHHU.
IIpocTpaHCTBO COCTOSHUN MHUKPOYACTHULBL.
IIpakTu4eckoe 3ansaTue:
BoaHoBBIE CBONCTBA MHKPOYACTHII. CooTHOIICHHE IIposepounas
HEOMPEICICHHOCTCH. padora.
JlaGopaTopHoe 3aHATHE
Wzyuenne BHemmmero Qoro3ddexra m ompenciacHHE MOCTOSHHOH 3ammra oT4yeTa
IMnanka. mo 71a0. pabote.
5.3. Onepamaoput uzuuecxkux genuuun. YMK. [5]
Jexknun Kommerorepnas
Ilonstue omeparopa B  MOPOCTPAHCTBE  COCTOSIHHU. 2 npeseHTaums Ne 5-3.
CobOcTBeHHBIC 3HAUCHHS M COOCTBCHHBIC (DYHKIMH OIICPATOPOB.
OU3HICCKUI CMBICI CINCKTpa COOCTBCHHBIX 3HAUCHHH Omeparopa,
TMOCTABJICHHOTO B COOTBETCTBHC (DM3HICCKOH Bemmumae. CpeaHue
3HaucHMA BemwuuH, OTepaTopel PagMyc-BEKTOpPA, HMILYJIBCA,
MOMEHTA HMIyIbCA M TMOTHOH 3HEprum (omepatop I aMmibTOHA)
MuKpoyacTHibl. COOCTBEHHBIC 3HAYUCHUSI M COOCTBCHHBIC (DYHKIMH
orepaTopa KBaJgpaTa MOMCHTA HMMIYIbCAa H IPOCKIIMH MOMECHTA
HMITYIIbCA HA KOOPAWHATHYIO OCh.
54. Ypasnenue Ilpeounzepa. YMK. [5]
Jexknun KomnerorepHas




HecraumonapHoe (BPEMEHHOE) H CTAIMOHAPHOE YPABHCHHA
Ipeauarepa. CranuoHapHBIE COCTOAHMA. YacTHIA B OTHOMEPHOH
0eCKOHEYHO TIIyOOKOH MMOTCHIUAIBHOM SIME W TPEXMEPHOM
TOTCHITUATLHOM SIIIUKE C A0COMFOTHO HEMPOHUIACMbIMH CTCHKAMH.
KsanroBanue 3Hepruy, I'apMOHHUYECKHH OCHIILIATOP (PE3yIbTAThI
pemenus). ITpoxoxkaeHIE YaCTULBI Yepe3 OMHOMEPHBII
TIOTCHITMATBHEIH Oapbep. TyHHENbHBIH 3((EKT.

npeseHTaums Ne 5-4.

5.5.

Dnemenmsl K6anmogoH CIAMUCMUKY.

Jexknun

Crma. Oneparop ['aMuIbTOHA CHCTEMBI MAKPOYACTHII.
ToxnecTeeHHbIC YacTUIBL. CHMMETPHYHBIC U AHTHCHMMETPHYIHbIC
cocrostamst. Gepmuonsl U 0030HLL [IpuaImm [Taymr. dazosoe
npoctpancTBo. KBanToBele ctatuctuku ®epmu — Jlupaka u bose-
OitamTeitHa. CBepxmpoBoauMOocTh. D(hdekT xo3edcoHa.
BricokoTeMmepaTypHas CBEpXIPOBOAUMOCTb. CBEPXTEKYUECTb.
IIpakTu4eckoe 3ansaTue:

3agaun Ha mpuMeHeHne ypasHeHus LpexuHrepa.

YMK.
KommnerotepHas
npeseHTaums Ne 5-5.

[4]. [5]

ITpoBepounas
pabora.

Cmpoenue u usuueckue ceoiicmsa sewjecmea (19 u)
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Dusuka amoma
Jexknuu

Inanerapras Moaems crpoeHusa atoma Iloctynarsr Bopa.
BonopononoxoOusie atomsl 1o Teopun bopa. Criekrp wm3nydeHmA
BOJOPOTOTIONOOHBIX aToMOB. KBaHTOBO-MEXaHHYECKAsI MOJCIb
aroMa BOIOpoJa (pe3yapTaThl pemicHus ypasHeHus Lllpeaunrepas.
KpanToBBIE umCIAa 3ekTpoHA B artoMe. KBaHTOBBIE uHCIA
Op6I/ITaJ'II>HOFO H CIHHOBOTO MOMCHTOB. CJIO0KCHHEC MOMCHTOB.
PesynpTupyrommii ~ MOMEHT MHOTO3JIEKTPOHHOM CHCTEMBL.
KBanTOBBIE uMCIA 3TOr0O MOMCHTA. BBIPOXKICHHE VPOBHEH.
KpaTHOCTB BBIpOKICHUSL.

Cxema yposHael, [IpaBuno otoopa. CrekTpaibHBIC CCpHH
aroMa BOIOPOAa, MarHATHBI MOMCHT aTOMa. ATOM B MATHHTHOM
mone. Dddexr 3eemana. PacmpeaencHue 31CKTPOHOB B aTOME MO
sHepreTudeckuM ypoBHsM. (o m obomouka (obomouka u
mogobomaouka). [lepmommdeckas CHCTEMa 3JICMCHTOB.  OMBITHI
Irepra u ['epnaxa. CxeMa 3HCPTCTHICCKAX YPOBHCH ABYXATOMHOM
MOJICKYIIB, HMX KoOJcOaTenpHas W BPaNIaTeIbHASI CTPYKTYPBL
KoMOHHAIIMOHHOC PACCeTHUC CBETA.

IIpakTu4eckoe 3ansaTue:

MHOFOC—)J’IGKTpOHHBIe ATOMBEL Hepnoamecxaﬂ CHCTCMA 3JICMCHTOB.

YMK.
KommnerotepHas
npeseHTaums Ne 6-1.

[4]. [5]

ITpoBepounas
padora.

6.2.

@u3zura meepoozo mena

Jleknuu

Kpucranmmueckoe cocrostHue, OU3HYECKHUE THIIBI KPUCTALTHYECKHX
pemerok. TermnoeMKocTh KpucTaioB. GoHOHBL. B3aummonencTeue

YMK.
KommnerotepHas
npeseHTaums Ne 6-2.

[4]. [5]




H3JIy4YCHHA C BEICCTBOM. CrionTaHHOE U BBIHYKACHHOC H3JTy1ICHHA.
IMpuauun aeraxpHOTO paBHOBeCHSI M (hopMmyna [Lmanka. Jlasep (Ha
MpUMEPE TPEXYPOBHEBOH CHCTEMBI), PacmpencncHuE 3ICKTPOHOB
mo sHepruwsaM (pacopeacincaue Oepmu-/Iupaxa). YposeHp Depmu.
W eanbHbIi 3IEKTPOHHBIHA ra3.

DICKTPOH B MCPHOAMUCCKOM TOJIC KPHCTAIA. JHCPTCTHICCKIC
30HBL. B KPHUCTAIaX. METaIIbL, TOIYMPOBOIHUKH, THIICKTPHKH.
DIEKTPOIPOBOAHOCTh METAIUIOB M MOJIYIPOBOJHUKOB, KOHTaKTHBIC
SIBJICHUA. DJICKTPOHBI MPOBOIUMOCTH U AbIpKH. COOCTBCHHAS H
MPUMECHAS MPOBOAUMOCTb ITOTYIIPOBOAHUKOB. THIIBI
MOTYIMPOBOJHUKOB. OU3HKA P-N — MEPEX0Aa,

HOJ'Iy TIPOBOOHUKOBBIC JUOABI U TPAH3UCTOPEBL.

ITpoBepounas
pabora.

6.3

@u3zuxa adpa

Jexknuu

Snepusie cumel. Macca u 3HEprus CBA3H AApa, PaginoakTHBHOCTS.
3aKOH PaTHOAKTHBHOTO pacmana. SacpHbIC peaKum.
DHEpreTUdecKas cxemMa sAcpHor peakwu. [TyTi Hermonp30BaHus
SOCPHOM SHEePrud. TepMOANEPHBIC PEAKIUU CHHTE3A.
TepMosacpHas SHEPTHs.

IIpakTu4eckoe 3ansaTue:

30HHAS TCOPHS TBEPABIX TET. TEILIOBBIC JNICKTPHUCCKAC U
MATHHUTHBIC CBOMCTBA TBCPABIX TCIL.

YMK.
KommnerotepHas
npeseHTaums Ne 6-3

[4]. [5]

ITpoBepounas
padora.

6.4

Dnemenmapusvie uacmuysl

Jlexmumn

Buapl B3anMOACHCTBHN U KJIACCHI 3IEMECHTAPHBIX YaCTHL, YacTHUIbl
" aHTHIACTHIBL. CHCTCMATHKA JICMCHTAPHBIX YaCTHI. KBapkw.
Baxmovenne

YMK.
KommnerotepHas

npeseHTaums Ne 6-4.

[4]. [5]




