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HOACHUTEJIBHAA 3AIINCKA
Hacrosimas yuebnas nporpamMma no aucuuiuinHe « @usmuka» pa3paboTaHa i CTYACHTOB

cnequanbHocT  1-39 01 01  «PagmorexHuka (mporpaMMHpyeMble paguo3IeKTPOHHbBIE
cpeactBa)». I[Iporpamma cocTaBieHa B COOTBETCTBUU C TPEOOBaHUSIMU OOPa30BATEIHLHOTO
crangapta PecnyOnuku Bemapycs s ykaszannoi crermansHoctd (OCPB 1-430103-2007),
TUMOBOM  y4yeOHOW mporpamMmbl ANl  BBICHIMX Y4YeOHBIX 3aBEICHUN, YTBEP>KICHHOU
MunucrepctBoM obpazoBanus Pecriyonuku benapycs (Ne T/-1.443/tumn. ot 13 utonsg 2010 r.) u
y4eOHOTO IJIaHa.

Henbto n3ydenus kypca GU3MKHU SBISETCS:

—  OCBOCHHE OCHOBHBIX MOHSTHI, 3aKOHOB ¥ TCOPUH KIIACCUYECKOW U KBAaHTOBOM (PU3UKH;

—  H3YYEHHE OCHOBHBIX ()M3WYECKHX SBICHUH M MPOILIECCOB U UX TPAKTOBKA C TOYKU 3PCHUS
COBPEMEHHBIX HAyYHBIX MPEICTaBICHUH;

—  (opmupoBaHHEe COBPEMEHHOTO (PU3MUYECKOTO MBIIICHHS 1 HAYYHOTO MUPOBO33PCHHUS;

—  O03HAaKOMJICHHE C MeToJaMH (HM3WYECKHX HCCIECIOBAHUNH M (U3NYECKUMU OCHOBAMHU
COBPEMEHHBIX TEXHOJIOTHH.

3amauu U3y4eHHs TUCHUTUTUHBI « DU3UKay:

— CO3/laHHE y CTYJEHTOB JOCTATOYHO HIMPOKOW TEOPETHUECKON IMOATOTOBKH B 00JacTh
Gbu3nKy, MO3BOJISIONIEH OyIylIMM HWH)XXEHEpaM OpUEHTHPOBAThCSl B TMOTOKE HAyyHOU U
TeXHUYECKON MH(popmanuu U obecrneyuBaronieii UM BO3MOKHOCTh HCIIOJIb30BaHUS 3HAHUU 1O
¢u3uKe B TEXHUKE;

— obecrnieueHue OMpEAETICHHON METO0IOTHUECKON MOArOTOBKH, MO3BOJISIOIEH TOHUMATh
IpoIecC MO3HAHMUSA M CTPYKTYpy HAYYHOTO 3HAHHS, WCIOJIB30BATH pa3iIMyHbe (U3NYECKHE
TIOHSTHS, OTIPEICIATH TPAHHUIIBI TPUMEHUMOCTH MPUHIIAIIOB, 3aKOHOB U TEOPUH;

—  cHUCTeMaTu3alys ¥ 0000IeHe 3HAHUI C TOYKU 3PEHUsST OOLINX UAEH, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH;

— O3HAaKOMJICHME C COBPEMCHHOW HAy4YHOW ammapaTrypoi, (HOopMUpOBaHHE HABBIKOB
pOBeJCHUS PUZNYECKOTO IKCIIEPUMEHTA;

— OBJAJCHHE METOJOJIOTUEH pelIeHUs KOHKPETHBIX 3aJad W3 OTIENbHBIX pa3iesioB
busuky;

— ¢opMupoBaHHE yMEHHS OLIEHWBATh CTENEHb JOCTOBEPHOCTH PE3yIbTATOB, MOTYyUYEHHBIX
B DKCIIEPUMEHTAJIbHBIX WU TEOPETUUECKUX HCCIIETOBAHUSX.

B pesynbrate wu3yueHHs (yHOAMEHTAIbHOM €CTECTBEHHOHAYYHOH JAMCUUIUIMHBI
«Du3nka» y CTYICHTOB [OJDKHBI C(HOPMHUPOBATHCA CIEAyIOMHE TNpodeccHoHaANbHEIE,

aKaJIeMHYECKHUE M COIMAIbHO-IMYHOCTHBIC KoMTeTeHITMU. CTYyACHT NOKEH



® yMETh HCHOJIb30BaTh OCHOBHBIC MOHATHSA, 3aKOHBI U (PU3MUECKUE MOJEIH MEXaHUKH,
AIIEKTPOMArHEeTU3Ma, TEPMOJAMHAMHUKH, KOJICOAHU U BOJTH, KBAHTOBOHM (DM3HMKH, CTATUCTHICCKON
(GU3MKY 11 pelIeHNs HayYHbIX U MPAaKTUYECKUX 3a/1ay;

® OCYIIECTBIATh KOMIUIEKCHBIH CHCTEMHBIM MOAXOA K PEIICHUIO 33Jad Ha OCHOBAHUU
CPAaBHMUTEIBHOTO aHAJIN3A;

® [IOHMMAaTh HEOOXOAMMOCTb H3Yy4EHHUS HOBEWIIMX JOCTH)KEHUH B oOnactu (DU3MKH U
YMETb OLIEHUBATh BO3MOXKHOCTH U NIEPCIIEKTUBBI UX MCIIONb30BAHM IS CO30AHMS] TEXHUYECKUX
YCTPOMCTB;

® MMETh HaBBIKA OpraHU3alUM POBEICHUS UCCIIEIOBaHMS;

® UMETb HAaBBIKM HCIOJIB30BAHUS METOJOB TEOPETUYECKOTO U IKCIEPHUMEHTAIbHOIO
ucciaea0BaHus B (U3UKE;

® YMEThb HCIIOJIB30BATh METOABI YUCICHHOW OLIEHKH MOpPsAKA BEIWYNH, XapaKTEPHBIX IS
Pas3INYHBIX NPUKJIAJHBIX pa3ienoB (pU3MKHY;

® yMEHME UCIOJIb30BAaTh OCHOBHBIEC 3aKOHBI (PU3UKU B MHKECHEPHOH J1E€ATEIIbHOCTH;

® UMETh CIOCOOHOCTh K  MEXKIMYHOCTHBIM KOMMYHHMKAlUAM W COLUAIBHOMY
B3aUMOJCHCTBHIO,

e yMeTb paboTaTh B KOJUIEKTUBE.

VYcnemHocTh MOMYyYeHHs MHOTMX —MPO(ECCHOHAIBHBIX KOMIETEHIHH, KOTOPhIMU
CTYZICHT OBJaJI€BaeT B Mpoliecce JajbHeiero ooydenus, o0ycaoBieHa cOpMUPOBABITUMHUCS
B TIpoliecce M3ydeHHsI (PU3MKHM BBIIICU3IIOKEHHBIME KOMIETeHIUsAMH. [1o 3Toi mpuyuHe mpH
HOJArOTOBKE 3aJaHUi, KaK s CaMOCTOSATENbHOW paloThl, TaK M paccCMaTpUBAaEMbIX Ha
NPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHSX, CTABUTCA 1I€Nb UX MPUOIMKEHHS TI0 COAEPIKAHUIO U
dopMynIHpoBKE K TNPHUKIATHBIM HHXEHEPHBIM 3ajjayaM TUIHYHBIM JUIS  CIIELIKYPCOB
COOTBETCTBYIOILIEH CIIEUATBHOCTH.

CnenyeT OTMETUTh, YTO B paMKax OCYIIECTBICHHUS MEXIPEIMETHBIX CBSI3€H C LIEJbIO
HOBBIIIEHUS YPPEKTUBHOCTH OpraHU3aluy Mpolecca 00y4eHus coliepkaHue MporpaMmsl Kypca
«®Du3nka» COINIACOBBIBACTCS C COJEPKAHUEM IPOTrpaMM MHBIX E€CTECTBEHHOHAYUYHBIX U
OO0IIENHXEHEPHBIX JUCLUUIUINH C IIeTbI0 UCKIIOUEHHS TyOIMpoBaHus MaTepraia U YHU(PHUKAIUN
NPUHATHIX 0003HAYEHUH U OHATUH.

Jlis yCHemHoro oCBOEHUs MporpamMMbl Kypca (pU3MKH KOJUIEKTHMBOM Kadeapsl ¢pu3uku
YO «{II'Y» paspaboran yueOHo-MeToanueckuii kommiekc (YMK), conepikaHue KoToporo u
NIOCJIEA0BATEIBHOCTD U3JI0KEHUS MaTeprasla B HEM COOTBETCTBYIOT HACTOSILEN IIPOrpaMMe.
[Iporpamma paccumrana Ha oOvem 476 wacoB, u3 Hux — 204 aynmutopHbIX. Pacmpenenenue
ayJMTOPHBIX YacoB MO BUAaM 3aHsaTui: jexkumid — 120, nabopatopHbix pabor — 48,

MPaKTHYECKUX 3aHsATUi — 36.



COJEXAHUE YYEBHOI'O MATEPHUAJIA

BBEJEHHUE

®dusuka kak pyHgamMeHTanbHas Hayka. Ponb Gu3MKKM B cTaHOBIEHHWU HHXKeHepa. Obmas
CTPYKTypa U 3a7auu Kypca.

Paznea 1. PUBMYECKHUE OCHOBbI MEXAHUKMH.
TEPMOJANHAMUKA N MOJIEKYJIAPHASA ®U3UKA

Tema 1.1. KHHEMATHUKA

Mexannueckas cucrema. MarepuanbHas Touka. TBepnoe Teno. Cuctema orcuera. Uucino
cTerneHel cBoOO bl MeXaHnueckoi cuctembl. Kunemaruka matepuansHoi Touku. [lepemenienne
u 1nyTb. CKOpOCTh U YyCKOopeHHue. BpluncieHue mnpoijieHHoro mnyTu. TaHreHuuanbHOe U
HOpMalbHOE YyCKOpeHMs. KuHeMarmka TBepmoro tena. BpamieHume TBepIoro tena BOKPYT
HENOJBIKHOW OCH, YTIJIOBas CKOPOCTb M YIJIOBOE yCKOpeHue. CBS3b MEXIy YIJIOBBIMH U
JUHEHHBIMH KHHEMaTHYECKUMHM BeludyuHamu. [IpeoOpazoBaHMs KHHEMAaTHUECKUX BEJIMYMH MPU
IepeXoe U3 OAHOU CUCTEMBI OTCUETA B JIPYTYIO.

Tema 1.2. ITAHAMUWKA MATEPUAJIbHOU TOYKH

[Ipuuunabl u3MeHeHus ckopoctu Tena. llepBoiii 3akoH HprooToHa. MHepumanbHbIE
cucteMsl orcuera. [Ipunnun otHocutensHOCTH ['anunes. IlpeoGpa3oBanus [Nanunes. Macca u
uMIynsC. Bropoil 3akoH HproToHa, VYpaBHeHHME ABMKEHUS MATEpUAIbHOM TOYKM B
MHEpLUUAIbHOM cucrteMe orcyera. Tperuii 3axkoH HproToHa. HBapMaHTHOCTH ypaBHEHUs
JIBIDKEHUSI OTHOCUTENBHO TpeoOpasoBanmii ['ammies. 3akoH BcemupHoro tsrotenus. Cua
TSDKECTH U BeC. Ynpyrue cuiibl. CHIIbI TPEHUS U COIIPOTUBIICHU.

Heunepuuaneusie cucrembl orcuera. Cuiabl HHEPHUU. YPAaBHEHHE JIBUKCHHS
MaTepHUaIbHOW TOYKM B HEMHEPLUAIbHOM cHCTeMe oTcueTa. [IpMHIMI SKBHBAJIEHTHOCTH.
I'panu1ibl IPUMEHUMOCTH HBIOTOHOBCKOM MEXAaHUKHU.

Tema 1.3. 3AKOHbI COXPAHEHUS

CoctossHMe MexaHn4deckod cuctembl. CoxpaHsoomuecs BeaudMHbL. CBA3b 3aKOHOB
COXpPaHEHHs CO CBOWCTBAMU IIPOCTpPAaHCTBa W BpeMeHH. CHibl BHYTPEHHHE M BHEILHUE.
3aMmkHyTasg cucrema, Mmmynbc cucTeMbl. 3aKkOH COXpaHEHus wummyibca. lLleHTp Mace.
VYpaBHeHue nBUKeHUS LieHTpa Macc. Crucrema 1ieHTpa Macc. PeakTuBHOE ABM)KEHUE. Y paBHEHHE
Memepckoro u ¢opmyna Iluonkosckoro. Pabora m mourHocTh cuiibl. KuHeTnueckas sHeprus
yactuubl. KoncepBatusHble cuibl. [IoHATHEe cunoBoro noms. [loTeHnnanbHas SHEPrus 4acTULbI
B cuiaoBoM mnoze. llonHas MexaHuueckas 5SHEpPrHs YacTULBL. 3aKOHBl €€ HM3MEHEHUs U
coxpaHeHus. CBsA3b MEXAy MOTEHIMAIBHON PHEPrue M cuiol mois. MexaHndeckas dHeprus
CUCTEMBI. 3aKOH COXPaHEHMsI MEXAHMUYECKON SHEPruu CUCTEMBL. MOMEHT HMMITYJIbCA YaCTHUIBI.
Mowment cunsl. Ilapa cun. YpaBHeHHe MOMEHTOB. MOMEHT HMIyJbCa CHUCTEMBI. 3aKOH
COXpaHEHNsI MOMEHTAa UMITyJIbCa.

Tema 1.4. MEXAHUKA TBEPJOI'O TEJIA

Yucno creneHeld cBOOOABI TBEPIOro Tena. YPaBHEHHs MABIDKEHHS TBEPJOrO TeJja.
MoMeHT uMIynbca Teda OTHOCUTEIBHO OCH. MOMEHT HMHEpLUU Tela OTHOCHUTENBHO OCH.
Teopema IllrteiiHepa. VYpaBHEeHHME JUHAMUKM TBEPAOrO TEJA, BPAIIAKOMIETOCS BOKPYT
HEMOABMKHOW ocu. KuHeTndeckass sHEpTHsl Bpalllalomerocs: TBepaoro Tena. Pabora BHEIIHHUX
CHJ TpW BpalleHWH TBepaoro tena. [upockon. ['mpockormmueckuit sddexr. Ilperneccus
rupockomna. [1mockoe ABMKeHUe TBEPAOTO Tena.



Tema 1.5. KOJIEBAHU S

OO6mue cBeneHus 0 KoneOaHUsAX. YpaBHEHHE CBOOOJHBIX KojeOaHW MMOJA JeWCTBHEM
KBa3UyNpPyro Cwibl MW €ro oomee pemeHne. ['apMOHMUYECKUH OCHMILUIATOp. OHEprus
rapMoHH4EcKoro ocuuyuisitopa. CioskeHne rapMOHUYECKUX KOJIEOaHUH.

Ou3nvecKuii W MaTeMaTHYeCKWid MasTHHKU (Manble KoneOaHus). YpaBHCHHE
3aryxaromux Kojebanuii u ero pemenue. Koaddumment 3aryxanusa. Jlorapudmudeckuit
JIeKpeMeHT 3aTyxaHus. JloOpoTHOCTh. YpaBHEHHE BBIHYXKACHHBIX KolleOaHH U ero ooOiiee
pelieHre. Y CTaHOBUBIIIHMECS BBIHYKICHHBIE KoseOaHus. Pezonanc. PezoHaHCHbBIE KpHUBBIE.

Tema 1.6. YIIPYT'ME BOJIHbI

Pacnpoctpanenue BoiH B ynpyroil cpene. [IpononsHbie U nonepedHbie BOIHBI. OpPOHT
BOJIHBI ¥ BOJIHOBAs MOBepXHOCTh. [11m0ckue, chepuueckue u mummHapuyeckrue BOIHbI. CKOPOCTh
BOJHBI. JlIMHA BOJHBI. YpPAaBHEHHME IUIOCKOM BOJHBI. BOJIHOBON BEKTOP M BOJHOBOE YUCIIO.
BonnoBoe ypaBuenue. Cynepno3uiusi BOJH. YpaBHEHUE IUIOCKOM CTOSUYEWd  BOJIHBI.
Cdepuueckasi BoaHA. DHEpPrusi ynpyro BoyHbl. [I0TOK M MIOTHOCTH MOTOKA 3HEPruu. BekTop
YwmoBa. Dddext Jlomnepa a1t 3ByKOBBIX BOJIH.

Tema 1.7. CHIEHUAJIBHAS TEOPUS O'1'HOCUTEJIBUOCTHU

Iloctynarsl cniennanbHOW TEOPUM OTHOCHUTENbHOCTH. CHUHXpoHM3auus yacoB. [lonsTue
coowitus. IlpeoOpazoBanmss JlopeHnia u TpeOOBaHWE PENSTHBUCTCKONH WHBApHAHTHOCTH.
PensituBucTcKMit  3akoH  mpeoOpazoBaHHMs  CKOpOCTH.  OTHOCHUTENBHOCTH  TIOHSTHS
OIHOBPEMEHHOCTH. M3MepeHue paccTOsSHHMII M MPOMEXKYTKOB BpeMeHU. VMMyJbC W 3HEPrUs
pensaTUBUCTCKOM vactuipl. [IpeoOpa3oBanus uMIyibca M SHEPruu. B3auMOCBsS3b SHEPrUM U
UMITyJIbca. DHEPrusl MOKos. Y paBHEHUE JABMKEHHSI PEISTUBUCTCKON yacTulbl. [IpeobpazoBanue
BEKTOpA CUJIBl IIPU NEPEXO0JI€ U3 OJHOM MHEPIHMAIBbHON CHCTEMBI OTCUETa B JIPYTyl0. 3aKOHBI
COXPAaHEHHUS SHEPTUU U UMITyJIbCA.

Tema 1.8. OCHOBBI TEPMOJINHAMMKHA U MOJIEKYJISIPHOW ®U3UKH

Maxkpockonuyeckass CUCTEMAa M €€ TEPMOJAMHAMUYECKOE COCTOSIHME. YPaBHEHHE
cocrosHus. MpeanpHbli ra3. YpaBHEHHE COCTOSIHUS MACAIbHOro rasa. IlepBbll 3akoH
TEpMOJAVHAMUKHA. BHYTpeHHSs  SHEprus  MACAIBHOrO  rasa. YpaBHeHue  Maiiepa.
Anmabatuyeckuii mporiecc. YpaBHenue Ilyaccona. Tepmommnammdeckwmii mukn. KITJ[ muxoma
(TerutoBo#t MaruHBI). Bropoi 3akoH TepMoauHaMuku. OOpaTUMbIE B HEOOPATHMBIE TTPOIIECCHI.
HepasenctBo Knaysuyca. DHrponus cucrteMbl. 3akoH Bo3pacraHus sHTponuu. I{uxn Kapho.
KII/I nuxna Kapro (naeanbHO# TEMIOBOM MAIlIUHBI).

TepmoauHaMu4eckuii M CTaTUCTHUECKUH MeToabl uccienoBanus. llonstue QyHKIUU
pacripenenenusi (IJIOTHOCTH BEPOSITHOCTH) CIIy4dailHOM BeNWYWHBL. PacnpeneneHue MOJEKys
UJEAIBHOTO Ta3a Mo cKopocTaM (pacrpenenenue Makcsenna). CpenHsis, cpelHeKBaipaTUUHas U
HauOoJyiee BepoATHAas CKOPOCTH MOJIEKyJ. PacrpeneneHue MOJEKyl HAEaIbHOIO rasza Io
sHeprusaM. CpenHsisi KMHETHYeCKas 3HEpPrus MOCTYNATEIbHOIO IBHKEHHUS MOJIEKYJbl. 3aKOH
pacripesielleHus] KUHETHMYECKOW SHEpruM MOJIEKYJdIbl IO CTENeHsAM CBOOOJbl. BHyTpeHHsS
SHEPrHs U TEIIOEMKOCTh MAECAIBHOrO raza. CTaTUCTUYECKUI CMBICH TEMIEPATyphl. Y paBHEHHE
MOJIEKYJISIPHO KMHETUYECKOI Teopuu NSl 1aBieHUs rasza. Pacnpenenenue MoneKys U1eaibHOIO
rasa mo KoopJuHaTaM BO BHemHeM mnone (pacmpenencuue bonbiivana). PacnpenencHue
Makcgemia-bonbiimana.  Makpo- W MHUKPOCOCTOSHHSI  TEPMOAMHAMHYECKOW  CHCTEMBI.
Cratuctuueckuii Bec MakpocoCTOsSHHUA. (CTaTUCTUYECKHM CMBICI SHTPONUU. OHTPONUS U
HeoOpaTUMOCTb. PeanbHble Ta3pl. Cuiibl M MOTEHIMANbHAs SHEPIUs MEXMOJIEKYJISIPHOTO
B3auMoJeiicTBUs. YpaBHeHHE BaH-nep-Baanbca. ®aszossle nepexoas! | u I pona. Kpurnueckas
TOYKA.

Paznea 2. QJIEKTPUYECTBO, MAI'HETU3M U DJIEKTPOMATI'HUTHBIE
BOJIHbI



Tema 2.1. QJIEKTPOCTATHUYECKOE I1OJIE B BAKYYME

DNeKTpUYeCcKUii 3apsiji U €ro CBOMCTBA. 3aKOH COXpPAHEHHUS SJIEKTPUUYECKOro 3apsja.
3akon Kynona. IlpuHiun cynepno3unuu cuil. OleKTpocTatudeckoe mnose. HampsixeHHOCTh
anekTpocrarnueckoro nois. [lpunuun cynepno3unuu nosneil. Hanps»xeHHOCTh MOJs TOUEYHOTO
3apsiia U cUCTeMbl 3apsanoB. [loTok u auBepreHuus BekTopHoro mosis. Teopema ['aycca st
ANEKTPOCTATUYECKOTO MOoJst (B MHTErpajbHOW M JOKalbHOM (opmax). Llupkynsauus u poTop
BEKTOpHOTO mojisi. Teopema O HUPKYJALMH BEKTOpAa HANPSHKEHHOCTU 3JIEKTPOCTATUYECKOTO
nosist. be3aBUxpeBoil xapakrep 3JEKTpOCTaTHUEeCKOro mojs. IloTeHnuan 371eKTpOCTaTUYECKOTO
nosiss. CBsi3b TOTEHIMAJIAa M HAIMPSHKEHHOCTH JJIEKTpocTaThudeckoro moiisa. [loreHmman moms
TOYEUHOTO 3apsa M CHUCTEMBI 3apsAI0B. DJIEKTPUUYECKUNA MOMEHT nurois. MOMEHT cui,
JICHCTBYIOIIMX HAa JUIIONIb B JJIEKTpOCTaTUYeCKOM moJie. [loTeHnmanbHas sHeprus QuIois B
3jeKkTpoctatuueckoM  moje. Cwuia, JeHCTByIOllas HAa  JUNOJAbL B HEOJHOPOAHOM
3JIEKTPOCTATHUECKOM TOJIE.

Tema 2.2. JJIEKTPOCTATUYECKOE ITOJIE B CPEJAX

Husnexktpuku. CBs3aHHbIE U CTOpOHHME 3apsaabl. [lomgpuzoBaHHOCTh. [uanekTpudeckas
BOCIIPUMMYMBOCTb. BeKTOp 3nekTpuuyeckoro cmemieHus. JluanekTpuueckass NPOHULIAEMOCTb.
Teopema ['aycca nns BekTOpa 3JIEKTPUYECKOTO CMEIICHMS. YCJIOBUS HAa TpPaHULE ABYX
IuonekTpukoB. Ilposomnuku. IIpoBomHuku B dnekrpocratudeckoM mosie. [lone BHyTpu
IPOBOJHMKA U y €ro HmoBepxHocTU. PacmpeneneHue 3apsjia B MPOBOJHUKE. DIIEKTPOEMKOCTh
YEAUHEHHOT0 NMpoBOAHMKA. EMKOCTh cucteMbl poBoaHUKOB. KonneHcaTopsl. [loTeHnuanpHas
SHEPIHsl CUCTEMBI 3apsI10B. DHEPTHUs ANEKTPOCTaTUYECKOro nojis. InoTHoCTs 3HEprum.

Tema 2.3. DJIEKTPUUYECKHUU TOK

Cuna ¥ TUIOTHOCTH TOKa. YpaBHEHHE HenpepblBHOCTH. CONMPOTHBIICHWE TPOBOJHHUKA.
3akon Owma mis omgHopoaHoro mpoBogHuka. Croponnume cuibl. OJIC. 3akon Owma mns
HEOJHOPOHOTO yuyacTka 1enu. O600meHHbIi 3akoH OMa B TokanbHON Gopme. 3akoH Jxoys-
Jlenrra.

Tema 2.4. MATHUTHOE ITOJIE B BAKYYME

[lone paBHOMEpHO aBMXKYyLIerocs 3apsaa. MaruutHas usayknus. Cwia Jlopenua.
[Ipunnun cynepnosuiuu nonei. 3akoH buo-CaBapa-Jlamaca. MaruutHelid nmotok. Teopema
["aycca U1 MarHUTHOTO MOJIs (B MHTErpabHOM M JlokanbHOU (hopMmax). Teopema o HUpKyIAIMU
BekTopa B. BuxpeBoii xapaktep MarHuTHOro noss. Cwna Ammnepa. MarHuTHeli MOMEHT
KOHTypa ¢ TokoM. Cuia, JeicTByromas Ha KOHTYp C TOKOM B MarHMUTHOM moJje. Pabota cun
MarHuTHOTO TOJIS IIPU NIEPEMEIICHUH KOHTYpa ¢ TOKOM. [loTeHnnanbHas MexaHnueckasi SHeprus
KOHTYpPa ¢ TOKOM B MarHuTHOM IIOJIE.

Tema 2.5. MATHUTHOE ITIOJIE B BEHIECTBE

Hamaranuennocts. Toxku HamarauuuBanuda. IMpKynauus HamMarHW4eHHOCTH. Bektop
HanpsHKeHHOCTH MarHutHoro mosss H . Teopema o mmpkymsaiuu Bektopa H . YcnoBus Ha
rpaHuile JOByX MarHeTukoB. KpuBas HamarnmumBanusa. lucrepesuc. OcrtaTouHas
HAaMarHW4YeHHOCTh. /[naMarneTuku, mapaMarHeTuku, peppoMarHeTHKH.

Tema 2.6. AIBJEHUE DJIEKTPOMATHUTHON UHAYKIIUU

Onsitel ®@apaned. I[Ipasuwio Jlenna. IlonHbIE MarHUTHBI MOTOK (IOTOKOCIIETJIEHUE).
3aKOH  JJIEKTPOMarHUTHOM  MHAyKUMU (3akoH  @Dapanes). SIBiIeHMEe  CcaMOMHAYKIHU.
NunyktuBHOoCTh. DIC camonnaykuuu. B3auMHass HHAYKTUBHOCTh. JDHEPTysi MAarHUTHOTO TOJIS.
[110THOCTH SHEPIUM MarHUTHOTO TOJIS.



Tema 2.7. JJIEKTPUYECKHUE KOJIEBAHUSA

KBaszucranmonapuele Toku. CBoOonHBIE KojieOaHMsT B KOHType 0€3 aKTUBHOIO
comporuBiieHus. CBoOoaHbIe 3aryxatomiue KoseOanus. Jlorapudmudeckuii JIEKpEMEHT
3aryxaHus. J{oOpoTHOCTh. BbIHyX/eHHBIE 3J1eKTpuueckue kojeOaHus. Pe3oHaHCHBbIE KpUBbIE
JUISL HAIPSDKEHUS U CUJIbl TOKa. [lepeMeHHbI TOK, €ro mapaMmeTpsl U METObI UX pacueTra. 3aKOH
Owma juig 1ienu nepemMeHuiIo Toka. Pe3onanc HanpspkeHuit. PezoHanc TokoB. MOLTHOCTh B LENH
IIEPEMEHHOT0 TOKA. J[eMCTBYIOIIME TEUEHHsI TOKA U HAIIPSKEHUS.

Tema 2.8. YPABHEHUS MAKCBEJJIA

BuxpeBoe anekTpudeckoe mosie. JNeKTpoMarHuTHoe noise. Tok cMenieHus. Y paBHEHMS,
MakcBemna. 3aKOH COXpaHEHHs DJHEPrMM B 3yeKTpoanHamuke. IlnmoTHocTe 3Heprum
JJIEKTPOMAarHUTHOTO 1OJIA. Bexkrop IToinTHHTA. [IpeobpazoBanus KOMIIOHEHT
AJIIEKTPOMATHUTHOTO OJISI IPU MTEPEXO0JIE U3 OAHOW MHEPLUAIBHON CUCTEMBI OTCYETA B IPYTYIO.

Tema 2.9. JJIEKTPOMAI'HUTHBIE BOJIHBI

BonHoBbIe ypaBHEHHUS ISl 3JEKTPOMArHUTHOMW BOJIHBL. OCHOBHBIE CBOWCTBA IJIOCKOM
aNeKTpoMarHuTHOM  BoiHbl.  Ombitel  Tepma.  Ombir  JlebeneBa.  MIHTeHCHBHOCTB
ANEKTPOMArHUTHOW BOJIHBL. [loBeneHHME IUTOCKOW BJIEKTPOMArHUTHOM BOJIHBI Ha TpPaHMIE
pasznena aByx cpen. U3nydenue aumnosns.

Paznen 3. OIITUKA

Tema 3.1. 9JJEMEHTHI TEOMETPUYECKOM ONITUKH

CgeroBas BosiHa. [lokazaTenp mpenomiieHus: cpelbl. 3aKOHbI T€OMETPUYECKON ONTHKH.
Onrtuueckas pmHa nyTd. [Tpunnun depma. TayTOXpOHHOCTD.

Tema 3.2. HHTEP®EPEHLIUA

[IpyHuMn cynepno3uuM BOJIH. 3aKOH CJOXKEHUS MHTEHCUBHOCTeW. MHTepdepeHuus
nByx Bomd. OnrTudeckas pa3HOCTh XO/Aa. YCIOBUS HHTEP(EPEHIMOHHBIX MaKCHMyMOB H
MUHUMYMOB HMHTEHCUBHOCTH. [IoHATHE O KOrepeHTHOCTH. BpemeHHass M IpPOCTPaHCTBEHHAs
KOT€peHTHOCTh. Bpems, umHa u paguyc KorepeHTHOCTH. CrnocoObl  HaOmOAeHUs
uHTeppepeHMu cBeTa. MHTepdepeHuMs Npu OTpaXeHMH OT TOHKUX MiacTuHOK. Kosbia
Hrerorona. IIpocsetrnenue ontuku. MaTepdepomerps.

Tema 3.3. JIUPPAKIUA

[Tpunnun I'tolirenca-®penens. Audpakuus Openens u nudppakuus PpayHrodepa. 30HbI
Openens. Judpakuus Openens ot kpyrioro orsepetusi. Judpakuus dpaynrodepa ot ogHoM
men M OT AByX Imeneid. Judpakiumonnas pemierka. [ludpakuuss peHTIE€HOBCKUX Jy4eil.
®opmyna bparra-Bynsga. PentrenoctpykrypHsiii aHanus. [lonsitue o ronorpagumn.

Tems 3.4. IOJIAPU3ALIUSA

EcrecTBeHHbINl M moJsipu3oBaHHbIA cBeT. CteneHs nojsipu3zauuu. [IpoxoxaeHue cpera
4yepe3 aHU30TPONHYIO cpeny (KpucTtaiibl). OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN Y4 (BOJIHBI).
Ontryeckasi OCh U TJIaBHAs TJIOCKOCTh KpucTaya. Juxpousm. [onspuszaTopsl U aHAIHU3aTOPHI.
3akon Mamoca. [lonspuzanus npu oTpakeHun u mnpenomieHuu. Gopmyner Openens. Yron
Bbprocrepa.



Tema 3.5. BBAUMOJENCTBUE 3JEKTPOMATHUTHOI'O U3JTYUYEHMUS C
BEIIECTBOM

@usnueckas CyIIHOCTb SBJICHUS IperaoMiIeHHs cBera. [lucnepcus cBera. I'pynmoBas
CKOPOCTbh. DNieMeHTapHas Teopusi aucnepcuu. [lornomenue ceera. Koaddunment noriomeHus.
3akoH byrepa. Paccesnue cBera.

Pa3znen 4. KBAHTOBAS ®U3UKA

Tema 4.1. KBAHTOBBIE CBOMCTBA SJIKKTPOMATHUATHOI'O
N3ITYYEHUA

I'unoreza Ilnanka, Teopus paBHOBECHOro TemiaoBOro wusiyueHus. Porosddekr.
®opmyna DiHmreitHa. Oddexr Komnrona. MojenbHble MpeaCTaBICHHUS 3JIEKTPOMArHUTHOIO
W3JIy4EHUS TPU €r0 B3aUMOJAECHCTBUU C BELIECTBOM.

Tema 4.2. Tema OIIMCAHUME ABUXEHWSA B MUKPOMMUPE

I'unoreza ne bpoiina. dudpaxnus snexktpoHoB. OnbiTel J[3BuUccOHa — Jkepmepa.
CootHouenue HeonpezaeneHHocTel [eiizenOepra. OnucaHue COCTOSIHUS YaCTHUIBI B KBAHTOBOM
MeXaHUKe: TICU-(QYHKIMS U BEPOSTHOCTHBIM CMBICH €€ KBajapaTa MOIyJsl. Y CJIOBUE HOPMHUPOBKH.
[IpuHnun cynepno3unuu cocTosHUM. [IpocTpaHCTBO COCTOSTHUI MUKPOYACTHIIBI.

Tema 4.3. OIIEPATOPBI ®U3NYECKUX BEJINYUH

[lonstTe omepatopa B MpocTpaHcTBe cocTosiHUM. (COOCTBEHHbIE 3HAUEHUS W
coOcTBeHHBIC (YHKIIUU OmNeparopoB. DU3HUYECKUN CMBICT CHEKTpa COOCTBEHHBIX 3HAYCHUU
oreparopa, MOCTaBICHHOTO B COOTBETCTBHE (u3mueckoid BenmumunmHe. CpenHue 3HAYCHUS
BennunH, OrnepaTopsl paauyc-BeKTOpa, MMITYJIhCa, MOMEHTAa HMITyJbCa W TOJTHOW SHEPTHU
(omepatop [NamunbToHa) MuKpouacTuilbl. CoOCTBEHHBIC 3HAYCHHUS W COOCTBEHHBIC (DYHKITUU
oreparopa KBajpara MOMEHTa UMITyJIbca M MPOCKIMM MOMEHTa MMITYJhCa Ha KOOPIAMHATHYIO
OCh.

Tema 4.4. YPABHEHUE HIPEJIUHI'EPA

HecranmonapHoe  (BpemeHHoe) M cranuoHapHoe  ypaBHeHus  Illpenunrepa.
CranuoHapHble cocTosiHUA. YacTulia B OTHOMEPHOM 0€CKOHEYHO TTyOOKOH MOTEHIUANBHOM siMe
U TPEXMEPHOM TMOTCHLUHUAIBHOM SIIUKE ¢ aOCOJIOTHO HENPOHHMIIAEMBIMU CTEHKaMH.
KBanroBanue sHeprum. I'apmoHndeckuil ocruuuistop (pe3ysbraThl pemenusi). Ilpoxoxnenue
YaCTHIIBI YepPe3 OJTHOMEPHBIA MOTCHIIMATLHBIN Oapbep. TyHHETbHBIH (D (EKT.

Tema 4.5. 2JIEMEHTBI KBAHTOBOM CTATUCTUKH

Cnun. Omneparop ['amMunbTOHa cHCTEMbl MakKpo4yacTHIl. TOXIECTBEHHBIE YACTHUIIBI.
CuMMeTpuYHbIE U aHTHCUMMETpUYHbIe cocTOsiHUS. Depmuonbl U 6030HbI. [Ipuanun Ilaymm.
®azoBoe mpoctpancTBO. KBanToBbmie cratuctuku Pepmu — Jupaka u bosze-DifHmiTeliHa.
CeepxmpoBomumocts. ekt [xozedcona. BricokoTemmeparypHasi CBEpPXIPOBOJUMOCTD.
CBEpXTEKYUYECTb.

Pasnen 5. CTPOEHUE U ®U3NUYECKHE CBOVCTBA BEIIIECTBA

Tema 5.1. PU3UKA ATOMA

KBantoBo-mexanuueckass MoJelnb aromMa BOJopoja (pe3yibTaTbl pEHICHHs YPaBHEHUS
Ipeaunrepa). KBanToBble Ymciaa 37eKTpoHa B aTtome. KBaHTOBbIE YHciIa OpOWTAIBLHOTO H



CIIMHOBOTO MOMEHTOB. CJI0)K€HHE MOMEHTOB. Pe3yJbTHpPYIOMIMHA MOMEHT MHOT'03JIEKTPOHHOM
cuctembl. KBaHTOBBIE UMcCia 3TOT0 MOMEHTa. Bripoxkaenue ypoBHeil. KpaTHOCTb BBIPOXKICHUS.
Cxema yposaeii. [IpaBuno or6opa. CriekTpalibHbIe CEpUU aToMa BoAopoAa. MarHUTHBIIT MOMEHT
atoma. AToM B MarHuTHoMm mnoine. D¢pdexr 3eemana. Pacrpenenenue 31eKTpoOHOB B aToOMe IO
HHEpPreTUUECKUM ypoBHAM. [leproanueckas cuctema 3J€MEHTOB.

Tema 5.2. IBYXATOMHAS MOJIEKYJIA

Vpaeuenue Illpeaunrepa ajast mpocTeiiieid MoleKynbl (Mojekyna Bojopona). Cxema
HHEPreTUUECKUX YPOBHEH JIByXaTOMHOM MOJIEKYJbI, MX KojiebaTenbHass W BpallareiabHas
cTpyKTypbl. KOMOMHAIIMOHHOE paccesiHUe CBETA.

Tema 5.3. PU3UKA TBEPJ10OI'O TEJIA

Kpucranmnuueckoe cocrostHue. @DU3NYECKUE TUIBI  KPUCTANIMYECKMX  PEILIETOK.
Temnoemkocts kpuctannoB. @oHoHBL. B3anmozeiicTBue n3nydenus ¢ BemecTBoM. ClIOHTaHHOE
U BBIHYXKJIEHHOE n3nmydyeHus. [IpuHuun nerampHoro paBHoBecus u gopmyna [lnanka. Jlazep (Ha
IpUMepe TPEXYypPOBHEBOI cucTembl). PacnipeneneHne 3J1eKTPOHOB 110 SHEPTUsM (pacipeeseHne
®epmu-/lupaka). Yposenr @epmu. MeanbHblil 37IeKTPOHHBIN ra3.

ONEKTPOH B NEPUOJUYECKOM IIOJIE€ KpUCTaJUIa. DHEPreTHUUECKHUE 30HBI B KpUCTaJIaxX.
Mertannel,  NOJYNPOBOJHUKH,  JHUINEKTPUKH.  OJEKTPONPOBOJHOCTH  METAIOB U
HOJYTIPOBOIHUKOB. KOHTAaKTHBIE SIBICHUS. DIEKTPOHBI TPOBOJIUMOCTH U AbIpKH. COOCTBEHHAS U
IIpUMECHass MPOBOAUMOCTb IOJYIPOBOJHUKOB. Tumbl mnoaynpoBogHukoB. ®Pusuka p-n—
nepexofa. IlomynpoBogHUKOBBIE AUOBI U TPAH3UCTOPHI.

Tema 5.4. ATOMHOE A1PO U DJIEMEHTAPHBIE YACTHUL bI

Crpoenue aromHoro sapa. [lepext macc u sHeprust cBsizu. Mognenu sjapa. SnepHbie
cuibl. PagmoakTuBHOCTh. BHIIbI MOHM3MpYIOUIETO W3Iy4YeHUs: o, f U y -U3Iy4yeHHe. 3aKOH
paZiMoOaKTUBHOIO pacnajga. BzanMopelicTBue paiMallMOHHOIO H3JIyYE€HHS C BEIECTBOM.
buonornyeckoe neMCTBUE HMOHU3ZMPYIOIIUX H3JIy4YEHUH. SlnepHble peakuyMu M MX OCHOBHBIE
tunsel. llenHass peakuus neneHus. SnepHbil peakTop. SlnepHas HepreTuka. JKOJIOTMUECKHE
npoOJIeMBbl sIIepHOI dHEepreTuku. TepMmosiaepHble peakuuu cuHTe3a. [Ipobiiema ympaBisieMbIX
TEPMOSIAEPHBIX PEAKIIHIA.

Bunsl dyHnameHTanpHBIX B3amMopaeucTBUi. Kiaccudukanus s1eMEHTapHBIX YaCTHIL.
YacTuiel 1 aHTUYACTHULIBL.

3AK/IIOYEHUE

CoBpemenHas (puznyeckast KapTHHA MUpa
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.

NHOOPMALIMOHHASA YACTbH
MPUMEPHBINA IEPEYEHDb TEM IIPAKTUYECKUX 3AHATHN

Kunemartuka npsiMOJIMHENHOIO JBUKEHHUS.

KunemaTnka KpMBOJIMHEWHOIO IBUKEHHS.

JluHamuka MaTepuanbHON TOUKU. 3akoHbl HploTOHA.

3aKOHBI COXPAaHEHUS YHEPIUH U UMITYJIbCA.

JluHaMuKa TBEpIOTO Tea.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCa U MEXAaHUYECKOM HEPTrUu AJIs TBEPIOTO Tea.
JlnHamuKa peATUBUCTCKOM YaCTHULIBI.

I"apmonmnueckue xonedanus. MaTeMaTHUeCKUH, IPYKUHHBIA U PU3NIECKUN MASTHUKH.

3aryxaromnme MeXaHHueCcKue KoJaeOaHusl.

. Beinyk1eHHBIC MexaHWYeCcKue Kojiebanus. Pe3oHnaHc.

. Cnosxenue Kojiebannit OJIMHAKOBOM 4aCcTOTHI. bueHus. Cnoxenue NEPNCHAUKYJISIPHBIX

KoJieOaHuH.

[Tnockas MmoHOXpoMaTuueckas BonHa. Crostune BoiHbL. Dddexr Homepa. BomHbl B
Pa3IUYHBIX Cpeaax.

MKT. 3akoHbI H€aTbHOTO Ta3a.

[TepBoe u BTOpO€ Ha4aJI0 TEPMOJUHAMUKHI. DHTPOIHA.

Pacnpenenenne Makcpenna-bonabiiMana mo CKOpOCTSAM U SHEPTUSIM.
SBnenus nepeHoca.

Peanbhelit ras.

OnextpocraTrueckoe nojie. 3akoH Kynona. [Tpunuun cynepnosuium.
Teopema ['aycca. Pacuer 3ineKkTpocTaTHYECKHUX MOJIEH.

[Torenuman. CBA3p HAIPSKEHHOCTH U MOTEHIIMANIA.

DNEKTPOEMKOCTb.

DnexTpuyeckuil ToK. 3aKOHBI ocTOsTHHOTO ToKa. [IpaBuia Kupxroda.
MarnutHoe none. 3akon buo-Casapa-Jlamnaca. [Ipuniun cynepnosunuu. Teopema o
LHUAPKYJISIUH.

SBneHuE MEKTPOMArHUTHON MHAYKITUU U CAMOWH/TYKITHH.

CBoOoaHbIC U 3aTyXalolue AJIeKTpruIeckue Konedbanus. [lepeMeHHbIN TOK.
Cucrema ypaBHeHuiI MakcBesia. DJIeKTPOMAarHUTHBIE BOJIHBI.
WuTepdepennus creTa.

Hudpaxius ceera.

[Tonsipusanus ceera.

KBaHTOBBIE CBOMCTBA 3JIEKTPOMAarHUTHOTO U3ITyUYEHUS.

BonHoBbie cBolicTBa MuKpoyacThil. COOTHOIIEHUE HEONIPEICTEHHOCTEM.

3anaun Ha mpuMeHeHue ypaBHeHus LllpenuHrepa: noTeHIMaIbHAS IMa, TYHHEIbHBIH

s dekr.



33. bopoBckas Teopust aroma Boiopoia. KBaHTOBO MeXaHUYECKOE OMMCAHUE.
34. KBanToBas cratuctuka. Pacnpenenenue ®epmu-/lupaxa.
35. 30HHas Teopus TBEPABIX Tell. TeroBble, 3MEKTPUUECKUE U MAaTHUTHBIE CBOMCTBA TBEPIBIX

TCII.
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MNPUMEPHBINA NEPEYEHDb TEM JIABOPATOPHBIX PABOT

H3mepeHne MeXaHUIECKUX BEJTUYMH.

N3yuyeHne KMHEMATUKK IBUKEHUS HA IPUMEPE MaIIMHbI ATBY 1.

OrnpeziesieHre CKOPOCTH MYJIM € TTOMOIIBIO OAJTUCTHYECKOTO MasTHUKA.

N3mepenne BpamareasHOTO ABMKEHUS Ha Tprudope ObepOeka n MasTHHKAa MakcBea.
Omnpenenenre MOMEHTOB MHEPLIUU U MOJYJIsI CABUTa TBEPBIX TEI METOJIOM KPYTHUIIbHBIX
KoJIe0aHui.

N3yueHue 3aKk0OHOB COXpAHECHHS B MEXaHHUKE TIPU a0COTIOTHO YIIPYTOM yaape.

W3yuenne pacrpoCcTpaHeHHS 3BYKOBBIX BOJIH B YIIPYTOH CpE/ie METOJOM CTOSIYMX BOJTH.
OmnpeneneHne OTHOIICHUS TEIUIOEMKOCTEH rasa.

N3ydeHne BA3KOCTH KUIKOCTH.

. 3y4eHue a51eKTpoCTaTHYeCKUX MOJIEH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

M3y4eHne 3aKOHOB IIOCTOSTHHOTO TOKa.

N3ydyeHne MarHuTHBIX IOJIEN.

W3ydeHnne MarHUTHBIX CBOMCTB (heppOMArHETUKOB.
N3yyenue aBneHus 31€KTPOMArHUTHON UHAYKIIHH.
CrnoxeHue 2JIEeKTPOMarHUTHBIX KOJIeOaHMil.
M3y4eHne mpoueccoB penakcauuu B KOHEHCATOpax.
W3yueHue sBIeHNUs UHTEPPEPEHIIMU CBETA.
Wzyuenune nudppakunn Openens u @paynrodepa.
N3ydeHne cBOWCTB MOJISPU30BAHHOIO CBETA.
H3y4eHne 3aKOHOB TEIUIOBOTO M3JIyYCHHUS.
Nzyuenue BHentHero Gporodddexra.

N3yuenue criekrpa U3nydeHHs aToMa BOJOpO/a.
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YUYEBHO-METOJUYECKASA KAPTA

KonmuecTBo ayANTOPHBIX YacoB
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1 cemecmp 34 18 16
Beeoenue (2 u.) 2 Kommsrotepnas [4]
npesenTaims Nel. [5]

1 dDu3nyecKkHe 0CHOBBI MEXaHUKH, TEPMOAMHAMMKA 1 32 18 16
MoJieKyaspHasi pusuka (66 4.)

1.1. | Kunemamuxa. YMK. [1] 3amura oT4eTa
Jlekuuu. MexaHmdeckas cuctemMa. MarepuanbHas Touka. TBepmoe 4 KomnprotepHas [4] o 1ab. pabote.
teno. Cucrema orcyera. Yucoo crereHeid cBOOOIbI MEXaHUIECKOM npe3enTams Nel-1. IIpoBepounas
cucrembl. KunemaTtuka MarepuaibHOil Touku. llepemenienue u JlabopaTopHas pabora.
myTb. CKOpOCTh M yCKOpeHue. BrluncieHue NpoHAEHHOTO MyTH. YCTaHOBKa.

TanreHnuanbHOEe 1 HOpMabHOE yCcKopeHHs. KuHemaTnuka TBepIoro

Tesna. BpamieHune TBEpIOro Tela BOKPYT HEMOJBHXKHOM OCH,

YroBas CKOPOCTh U YIioBoe ycKopeHue. CBsi3b MEXIY YIIOBBIMH

W JWHEHHBIMM KHHEMaTHYeCKMMH BennunHamu. [IpeoOpasoBanms

KMHEMaTHYEeCKUX BEJIWYMH IIPH Iepexojie M3 OJHOH CHCTEMBI

oTcyeTa B IpyTYIO.

[p.3ansatue.  OmpenerneHne  KMHEMAaTHYSCKHX — IapaMeTpOB 2

JIBIDKCHUSI MaTepHaIbHON TOUKH M TBEPIOTO TEJa.

Jla6.paGota. l3yueHne KHHEMATWKH [BIWXKCHHS Ha IIpUMeEpe 2
MaIyHbBl ATByZA.

1.2. | Aunamuka mamepuanvnoii mouxu. YMK. [1] 3amura ot4yera
Jlekuuu. IlpuuuHBl U3MEHEHHUs CKOPOCTH Teia. IlepBbIii 3aKoH 2 KommberotepHas [4] o 51ab. pabore.
Heroorona.  HWuepuumansuble  cuctembl  orcuera.  IIpuHnun npesenrarms Ne 1-2, IIposepounas
otHocuTenbHOCTH [anunes. IlpeoOpazoBanus [anunes. Macca u JlabopaTopHas pabora.
umnyibsc. Btopoit 3akoH HploToHa. VYpaBHEHHE JBIDKEHHS YCTaHOBKa.




MaTepUalbHOM TOYKM B MHEPLUAIBHOW cCUCTEME oTcyera. Tperuit
3akoH  Hprotona. VIHBapMaHTHOCTb  ypaBHEHHMA  JBH)KECHHS
OTHOCHTENBHO TmpeoOpa3zoBannii ['ammmes. 3akoH BCEMHPHOTO
TsaroteHus. Cuia TsDKecTH U Bec. Yrpyrue cuibl. Cuilbl TpEHUS U
COIIPOTUBJICHUA.

HeHHepunaanme CHCTCMbI oTcycTa. Cuibl HHEpLUH.
YpaBHEHME ABWXEHUS MATEPUAIBHOM TOYKM B HEMHEPLUAIBHON
cucreMe  orcdera. [IpuHIMO — DKBUBAJIEHTHOCTH. [ 'paHHMIlbI
MPUMEHUMOCTH HBIOTOHOBCKON MEXaHMKH.

IIp.3ansitme. OmpeneneHue mnapaMeTpoB IBIDKEHHS Tena U
CHJIOBBIX  BO3JCHCTBMI HAa  OCHOBE 33aKOHOB  IMHAMHKH
MaTepHaIbHOM TOUKH.

JIa6.pa6ora. VcciemoBaHne mapaMeTpoB IBIDKEHHS Ha TIpUMeEpe
MasTHHKOB O0epOexa u MakcBeiia.

1.3.

3akonwvl coxpaneHnus.

Jlekuuu. CoctosiHue MeXaHW4ecKoi cucTembl. COXpaHSIOIIHUECS
BeqnunHB. CBs3p 3aKOHOB COXPAaHEHHS CO  CBOWCTBAMH
mpocTpaHcTBa U BpeMeHH. Cuibl BHYTPEeHHHE U BHEIIHHE.
3amkHyTast cucrema, MMmynbc cucTeMbl. 3aKOH COXpaHEHUSs
nMiyibca. LleHTp Macc. YpaBHEHuE [BHXKEHHMS LEHTpa Macc.
Cucrema neHTtpa Macc. PeakTuBHOE JBUXKEHUE. YpaBHEHHE
Memepckoro u ¢opmyna I{uonkoBckoro. Pabora um MOIIHOCTB
cubl. KuHetndeckas »Heprus yacThilel. KOHCEpBAaTHBHBIC CHITEL.
[onsatne cumoBoro mons. [loreHnmampHas SHEPTHs YACTHIBI B
cmioBoM tone. [TomHass MexaHWYecKass YHEPTUsl YaCTUIBL. 3aKOHBI
ee m3MeHeHHs U coxpaHeHHs. CBA3pb MEXIy NOTCHIHATBHOU
SHEprued M CIiIoW moiisi. MexaHudecKas SHEPTHs CHCTEMBI. 3aKOH
COXpaHEHMsI MEXaHWIECKON IHEPTUU CHCTEMBl. MOMEHT HMITyJIbCca
yacTuubl. MomeHT cunbl. [lapa cun. YpaBHEHHE MOMEHTOB.
MomeHT HUMITyJIbCa CUCTEMBI. 3akoH COXpaHCHHUA MOMCHTaA
HAMITyJIbCA.

IIp.3ansiTe. OnpeneneHue NapaMeTpoB JBIXKEHUS Ha OCHOBE
3aKOHOB COXPAHEHHsI SHEPTHH, UMITYJIbCAa U MOMEHTA MMITYJIbCa.

YMK.
KommerotepHas
npesenrarms Ne 1-3.

[1]
[4]

IIpoBepounas
pabora.

1.4.

Mexanuka meepoozo mena.

Jleknun. Yucno creneHeil cBOOOABI TBEPAOTO Tena. YpaBHEHHS
JIBIDKCHUSI TBEPAOTO Tesa. MOMEHT MMIIyJbCa Tela OTHOCHUTEIHHO
ocu. MOMEHT WHEpIMH Tela OTHOCHUTENBHO ocH. Teopema
[Telinepa. YpaBHEHNE AMHAMUKH TBEPJOTO TEJA, BPAIIAOIIETOCS
BOKPYT HEMOJBIKHOM ocu. KnHeTnueckas sHeprusi Bpallaromerocs
TBepAoro Ttena. PaboTa BHEMIHMX CHJI IIPU BpAIIEHHH TBEPAOTO

YMK.
Komnsrorepnas
npe3eHranms Nel- 4.
JlabopaTopHas
YCTaHOBKA.

[1]
[4]

3amura oTyeTa
o 1ab. padoTe.
IIpoBepounas
pabora.




tema. [upockon. ['mpockommyeckuit  3ddexr. IIpemeccus
rupockora. I1iockoe ABIKEHNE TBEPAOTO Tela.

IIp.3anaTne. OnpeneneHue I[apaMeTpoOB [BIDKEHHS Tella U
CUJIOBBIX BO3ICHCTBHH Ha OCHOBE 3aKOHOB AWHAMHMKH TBEPAOTO
Tena.

JIa6. paborta. OmnpenesneHie MOMEHTOB MHEPIMM U MOAYNS CABHUTra
TBEPJIBIX TEJI METOJIOM KPYTHJIBHBIX KOJIEOaHHH.

15.

Koneoanuas.

Jlexknun. OOmue cBeneHns 0 KojeOaHusIX. YpaBHEHHE CBOOOIHBIX
KoyeOaHUH O/ IEHCTBHEM KBa3MYyNpPYrol CHIBI M €ro oomiee
pemienue. 'apMOHMYECKUH OCLMIIATOP. DHEPrUus rapMOHUYECKOTO
ocrmutaTopa. CroxXeHne TapMOHNYECKUX KOIeOaHUH.

Om3uyecknii ¥ MaTeMaTHYeCKWil  MasTHHKHA  (Majble
KoneOaHus). YpaBHEHNE 3aTyXaloOIUX KOJICOAHWH M €ro pelleHue.
Koapdrmmenr  3aryxammsa.  Jlorapupmmdeckuii  JeKpeMeHT
3aryxaHus. JJoOpoTHOCT. YpaBHEHNE BBHIHYKIECHHBIX KOJEOAHUH 1
ero oOree penieHue. Y CTAHOBUBIINECS BBIHYKJICHHBIE KOJIEOaHUs.
Pe3onanc. PezoHaHCHbIE KpUBBIE.

IIp. 3ansaTme. Pacuer XapakTepHCTHK HE3aTyXalOUMX |
3aryxamoumx konebanuid. CioxeHue KojaeOaHuii.

Jlaé pa6orta. l3ydyenue napameTrpoB KoieOaHWH (HU3MYECKOTO H
MaTeMaTH4eCKOro MasiTHUKOB.

YMK.
Komnsrorepnas

npe3eHrarms Nel- 5.

JlaboparopHas
YCTaHOBKa.

[1]
[4]

3amuTa oTyeTa
o 11ab. padoTe.
IIposepounas
pabora.

1.6.

Ynpyzue eonnw.

Jlekumu. Pacnipoctpanenue BoJiH B yrpyroi cpene. Ilpogonbusie u
rorepeyHble  BOJTHBL. DPOHT BOJHBI M BOJIHOBAas IOBEPXHOCTb.
[Tnockue, chepuueckne W OWIMHApHYIECKHE BOJHBI. CKOpOCTH
BOJHBI. JlnMHA BOJHBL. YpaBHEHHE IUIOCKOM BOJIHBL. BoaHOBOH
BEKTOP M BOJHOBOE umcio. BomHoBoe ypaBHeHue. Cynepnosumus
BOJIH. YpaBHEHHE IIIOCKOH crosueil BomHbl. Cdeprudeckas BOIHA.
OHeprust ynpyroi BOJHBL. IIOTOK M MJIOTHOCTH MOTOKA SHEPTHUH.
Bekrop YmoBa. Dddekr Jlomiepa aist 3ByKOBBIX BOJIH.

Ip. 3aHsATHe. Pacuer BEJIMYHH, XapaKTepU3yOLIHX
pacnpocTpaHeHHE BOJIH. Y paBHEHHUE TUIOCKOH BOJIHEL.

YMK.
KomnerorepHas

npe3eHrams Ne 1-6.

[1]
[4]

IIposepounas
pabora.

1.7.

Cneyuanvnas meopus OmHOCUMEIbHOCHU.

Jleknuu. IlocTynaTel cHnenuanbHONM TEOPUH OTHOCHTENBHOCTH.
Cunxponnzanmst 4acoB. [loHstne coObiTus. IlpeoOpasoBanus
Jloperna wu TpeOOBaHWE PEISATUBUCTCKOW  WHBAPHAHTHOCTH.
PenstuBncTCKNit 3aKOH IpeoOpa3oBaHUS CKOPOCTH.
OTHOCHTENBHOCTh ~ TIOHATHS ~ OJHOBPEMEHHOCTH.  V3MepeHwme
pacCTOSHUH M IIPOMEXYTKOB BpeMeHH. VIMmysisC M 3HEprus

YMK.
Komnsrorepnas

npe3eHrarms Ne 1-7.

[1]
[4]

IIposepounas
pabora.




pensTuBUCTCKON dacTuipl. [IpeoOpa3zoBaHus UMITyJIbCa M SHEPTHH.
B3auMoCBsI3b 3HEPrHUM U HMITYJIbCA. DHEPrHs INOKOS. YpaBHEHHE
JOBIDKGHHS PETUBUCTCKON dYacTuipl. [IpeoOpa3oBaHue BekTOpa
CWJIBI TIPU IIEPEXOJE M3 OIHON MHEPLMANBHON CHCTEMBI OTCYETA B
JIpyTy10. 3aKOHBI COXPaHEHHsI YHEPTUU M UMITYJIbCA.

IIp. 3ansTHe. II3MepeHHE PACcCTOSHUN U NPOMEXKYTKOB BPEMEHH.
[TpeoOpa3oBanus UMIyJbca M dHEPruU. B3auMoCBs3b dHEPrHU U
umnynbca. [IoHATHSA NOTHON SHEPIUY U DHEPIHsl MOKOS.

1.8.

OcHO6bl MePpMOOUNAMUKYU U MONEKYIAPHOU Pu3uKu.

Jleknuu. Makpockonudeckas CUCTEMa U €€ TEepMOJUHAMUYECKOE
COCTOSIHME. YpaBHEHHE COCTOsiHUA. MpeanbHbl ras. YpaBHeHUe
COCTOSTHHS HJICaJIbHOTO Ta3a.

ITepBBIii  3aKOH TEpMOAWHAMHUKH. BHYTpeHHsS  SHEpTus
UAeaJbHOTO Ta3a. YpaBHeHHe Maiiepa. AnnabaTideckuii mpoiecc.
VYpaBHenue Ilyaccona. Tepmomunamuueckuit nukia. KIIJ[ muxmna
(TeroBoi MamuHBI). Bropoii 3akoH TepmoanHamMuKH, OOpaTHMbIe
n HeoOpaTmMmble mporecchl. HepaBenctBo Kiaysmyca. DHTpomms
cucteMsl. 3akoH Bo3pactanus 3HTponud, [{ukia Kapro. KITJI nukia
Kapho (naeanbHO# TEMI0BON MaIIMHBEI).

TepmoanHaMu4ecKkuit u CTATUCTUYECKHUH METObI
uccienoBanus. llonstue QyHKuMM pacrpeneneHust (IUIOTHOCTH
BEPOSITHOCTH) CIIy4allHOH BeNIMYMHBL. PacrnpeneneHue MoJekyl
WICATFHOTO Ta3a 10 CKOpOCTsAM (pacmpejesieHne MakcBeruia).
Cpenusis, cpeAHEKBaJpaTHUHAs M HauOoJiee BEPOSITHAS CKOPOCTH
MoJiekyl. Pacnpenenenue Moaekya HAEanbHOTO raza Mo 3HEPrusim.
CpenHss KHHETHYECKassh DJHEPrHs IIOCTYNATEIbHOTO JIBYDKCHHUS
MOJEKYJBl. 3aKOH paclpelelieHus] KHHETHYECKOH  3Hepruu
MOJIEKYJIBI MO CTEHeHAM cBOOOAbl. BHyTpeHHsST »Heprus u
TEIJIOEMKOCTh ~ MJeanbHOro rasa. CTaTUCTHYECKUH  CMBICH
TEMIIEpaTypbl. Y paBHEHHE MOJICKYIAPHO KUHETHYECKON TEOPHUHU IS
JaBlICHUS ras3a. PacnpeneneHne MOIEKysn HIACAIbHOTO rasa IO
KOOpJIMHAaTaM BO BHelIHeM Toje (pacmpeaeneHue bombimaHa).
Pacnipenencnue Makcseina-bonbpimana. Makxpo- u
MHUKPOCOCTOSIHUSI TEPMOJNHAMHYECKON cHUCTeMbl. CTaTUCTHYECKHH
Bec MakpococTosHus. CTaTUCTHUECKUII CMBICI  JHTPOIUMU.
DOHTpOIUS 1 HEOOPATUMOCTH POLIECCOB.

Peanbuple rasel.  Cunsl M MOTEHIUWANbHAs — DHEPTHU
MEXMOJIEKYJSIPHOTO ~ B3aMMOJEHCTBHS, YpaBHeHHe Ban-mep-
Baanpca. ®azoBsie nepexonsr | u I1 poma. Kpurnueckas Touka.

Ip. 3aHsATHA. YpaBHEHHE COCTOSHUS U NPOLIECCH], TPOTEKAIOLINE B

10

YMK.
Komnsrorepnas

npe3eHrarms Ne 1-8.

JlabopaTopHas
YCTaHOBKa.

[1]
[4]

3amura oTyeTa
o n1ab. padoTe.
IIposepounas
pabora.




uaealbHbIX — cpepax.  Pacnpenenenne  MakcBemia.  Pacuer
TepMOAWHAMIYECKUX TapameTpoB cucteM u KIIJ[ TemmoBbIx
MaIIyH.

Jlad padora. 1. OnpeaeneHue OTHOMIEHUS TETNIOEMKOCTEH ra3a mpu
IMMOCTOAHHOM IAaBJICHUU U IIPHU IMOCTOAHHOM O6'I)CMC.

2. V3yueHne XxapakTepUCTHUK BSI3KOCTH KUIKOCTH.

2 cemecmp

52

18

16

DIIEKTPUYECTBO, MATHETH3M M 3JIEKTPOMATHUTHbBIE BOJIHbI
(90u.)

52

18

16

2.1

Dnexkmpuueckoe none 6 saKyyme.

Jleknuu. OnexTpudeckud 3apsg U €ro cBoiictBa. 3aKoH
COXpaHEeHMs 3JeKTpuueckoro 3apsaga. 3akoH Kymana. Ilpuniun
CYNEpHo3ULNK CUIL. DJIeKTpocTaThueckoe mnoje. HampsbkeHHOCTH
JIEKTPOCTATUYECKOTO IO, [IpHHIMIT CyNEepmo3umuy  TOJIeH.
HanpspkeHHOCTh TIONIST TOYEYHOTO 3apsiia M CHCTEMBI 3apsijioB.
ITotok m nuBepreHuyst BekTopHOro moiisi. Teopema [aycca mms
ANEKTPOCTATUYECKOTO TONA (B HMHTETPAIBHOW W  JIOKAIBHOM
¢dopmax). Lupkymsanus u poTrop BeKTOpHOro mois. Teopema o
IUPKYJSIIAN BEKTOPA HANPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS,
Be3BuxpeBoil xapaxtep siekTpocraTHyeckoro mois. lloTeHuman
ANEKTPOCTATUYECKOTO HoJst. CBSA3b MOTEHIMANA M HANPSUKEHHOCTH
EKTPOCTaTUYeCKOro nosd. IloTeHnuan mojas TOYEYHOro 3apsja u
CUCTEMBI 3apsA0B. DJIEKTPUUECKUI MOMEHT TuNois. MOMEHT cui,
JIEHCTBYIOIIMX HA JUNOJAb B  3JIEKTPOCTATUYECKOM  IIOJE.
IMoreHnuanbHas SHEPrusl AWUMONAS B DIEKTPOCTATHUECKOM IIOJIE.
Cuna,  gedicTByrlom@as Ha  JUIOOIb B HEOAHOPOAHOM
INEKTPOCTATUYECKOM IOJIE.

Ip. 3ansite. Pacuer HanpsyKEeHHOCTH U MOTEHIMANIA
NIEKTPUYECKOTO TIONIT AWCKPETHOTO W PACHPENENICHHOTO 3apsja.
Teopema Octporpanckoro-I'aycca. Teopus MOTEHIIMAIBHOTO IO
3apsiza.

Jlad padota. 3ydyeHue 21eKTpOCTATUUECKUX MOJIEH METOIOM
IIEKTPOJIUTUYECKOM BaHHBI.

YMK.
Komnsrorepnas

npe3eHrarms Ne 2-1.

JlaboparopHas
YCTaHOBKa.

[2]
[4]

3amuTa oTyeTa
o 11ab. padoTe.
IIposepounas
pabora.

2.2.

Dnekmpocmamuueckoe none 6 cpedax.

Jlekmuu. [wdnektpuku. CBs3aHHBIE W CTOPOHHHUE 3apsbl.
[MonspuzoBaHHOCTH. Jn3neKTpudeckas BOCIPUUMYHABOCTE. BekTop
ANEKTPUYECKOTO CMEMICHUS. JIMANeKTpruecKas MPOHUIIAEMOCTb.
Teopema ['aycca y1st BEKTOpa MEKTPUUECKOTO CMEIEHHs. Y CITIOBUS
Ha rpaHuie JIBYX JIDJIEKTPUKOB. ITpoBoaHUKH B
anekTpocTatuueckoM mousie. [lone u  pacmpenencHue 3apsaa B

YMK.
Komnsrorepnas

npe3eHrarms Ne 2-2.

JlaboparopHas
YCTaHOBKa.

[2]
[4]

3amuTa oTyeTa
o 1ab. padoTe.
IIposepounas
pabora.




MPOBOTHUKE. DIEKTPOEMKOCTh YEIWHCHHOTO MPOBOJHUKA H
cucteMsl npoBonHUKOB. KonpeHcaropel. [loTeHimansaas sHeprus
CHUCTEMBI 3apsiioB. [IITOTHOCTH SHEPTUU HIIEKTPOCTATHIECKOTO TOTIS.
IIp.3anstue. Konmencatopel. CoenuHeHHE  KOHIEHCATOPOB.
OHeprust KOHAECHCATOPOB.

Jla6 paOora. l3ydeHue mpOIECCOB 3apsiAKM M Pa3pAIKU
KOHJIeHCaTopa.

2.3.

Dnexkmpuueckuii mokx.

Jlekmuu. Cria ¥ IUIOTHOCTh TOKA. YpaBHCHHE HEMPEPHIBHOCTH.
ConpotuBicHue TPOBOAHMKA. 3akoH Owma i  OZHOPOIHOTO
npoBoguuka. Croponnue cuibl. OIJC. 3akon Owma jans
HEOJTHOPOAHOTO yd4acTka menu. O0oOmeHHBIH 3akoH Oma. 3akoH
Jxoyns-Jlenua.

Ip. 3anaTme. Pacyer mapamMeTpoB SJICKTPUUECKUX IICTICH 1O
3akoHaM Owma, mpaBuwitam Kupxroga. bamanc mommuocreit u KI1/[
JNEKTPUYECKON LIETIH.

Jla6 pa6ora. V3yueHne 3aKOHOB IIOCTOSIHHOTO TOKa

YMK.
Komnsrorepnas

npe3eHrarms Ne 2-3.

[2]
[4]

IIposepounas
pabora.

2.4.

Mazenumnoe none 6 gaxyyme.

Jlekuuu. Ilose paBHOMEpHO ABMXKyLIErocs 3apsaa. MarnurtHas
uaykius. Cuna Jlopenna. [lpuniun cynepno3unuu nosiel. 3akoH
buo-CaBapa-Jlartaca. MaruutHbli moTok. Teopema [aycca mms
MarHutHoro nois. Teopema o uupkynsiuuu Bektopa B. Buxpepoit
xapakTep MarHUTHOro mnousis. Cuna Amiepa. MarHUTHBIH MOMEHT
KoHTypa ¢ TokoMm. Cmia, neiicTByromas Ha KOHTYp C TOKOM B
MarHUTHOM Tiojie. PaboTa cij1 MarHUTHOTO TOJIS TIPH TIEPEMEICHIH
KOHTYpa ¢ TokoM. [loTeHIManpHas MeXaHU4ecKasl YHepTrHus KOHTYpa
C TOKOM B MarHUTHOM IIOJIE.

IIp. 3ansaTHe. PacueT MarHUTHON MHIYKLUU I10JI1 OT IPOBOJIHUKOB
pa3nuyHOi KOH(UTYpalui. 3aKOH MOJTHOTO TOKa. Pacyer nBIKeHMs
YaCTHIIBI M MPOBOJTHUKOB C TOKOM B MAarHUTHOM II0JI€.

YMK.
KommbrotepHas

npe3eHrarys Ne 2-4,

[2]
[4]

IIpoBepounas
pabora.

2.5.

Maznumnoe none 6 éewjecmee.

Jlexunu. Hamaruuyennocts, Toku HamarHnuuBanus. Lupkyisanus
HaMarHMYeHHOCTH. BekTop HampspKeHHOCTH MarHUTHOTO HOJS U
TeopeMa O €ro IUPKyJIANuM. YCIOBHA Ha TpaHUlle ABYX
MarHeTukoB. KpuBasg nHamarnuumBanusa. I'uctepesuc. OcraTounas
HaMarHU4EHHOCTb. THUIIbI MAaTrHETHKOB.

Ip.3ansiTne. HamaranueHHocTs. MarauTHas NpoOHUIAEMOCTb.
HanpspxeHHOCTS MarHuTHOrO nois. I'merepesuc.

JIa6 pa6ora. V3yueHne MarHUTHBIX CBOMCTB (DeppOMAarHEeTHKOB.

YMK.
Kommbrotepnas

npe3enrarms Ne 2-5.

JlaboparopHas
YCTaHOBKA.

[2]
[4]

3amuTa oTyeTa
o j1ab. padore.
IIpoBepounas
pabora.




2.6.

Asnenue IneKmpomazHUmMHOU UHOYKUUU.

Jlekunu. Onwitel @apages. [IpaBuno Jlenua. [TonHbI MarHUTHBINA
MOTOK (TIOTOKOCIICIUICHUE). 3aKOH 3JCKTPOMATHUTHON WHITYKIHH
('3axoH Papanes). SBienue camonnnykuuu. MagyktusHocts. DJ1C
CaMOWHAYKINH. B3amMHas WHIYKTHBHOCTH. JHEPTHS MAarHUTHOTO
moJist. [II0THOCTH SHEPTUH MarHUTHOTO TTOJIS.

Mp. 3ansarue. Pacuer norokos, 3IC HHAYKINU U CaMOWHIYKIINH.
DHeprusi MAarHUTHOTO TTOJISL.

YMK.
Komnsrorepnas

npe3eHrarms Ne 2-6.

[2]
[4]

3amuTa oTyeTa
o n1ab. padoTe.
IIposepounas
pabora.

2.7.

Onekmpuueckue Konebanus.

Jlekuumu.  KBasucranmoHapHbIE  TOKH. CBoOOHBIE
KonebaHus B KOHType 6e3 akTUBHOTrO cornpoTuBiieHHs. CBOOOAHEIC
u 3aryxatomue KoueOanus. Jlorapudmuueckuié  geKpeMeHT
3atyxaHus.  JloOpoTHOCTh.  BBIHYXIEHHBIE  BIIEKTpHUUECKHE
KonieOaHusi. Pe3oHaHCHBIE KpPHUBBIC JUIsS HANPSDKEHHS M CHIIBI TOKA.
Ilepemennslil snekTpuueckuil Tok. 3akoH Oma s Lenu Ie-
pemMeHuno Toka. Pesonanc HanpskeHU U TOKOB. MOIITHOCTB B LIEITH
MEPEMEHHOTr0 ToKa. JleficTByole TeUeHUs TOKa U HallpsDKEHUSL.
Ip. 3anaTHe. PacueT XxapakTepUCTUK HE3aTyXaOLIUX, 3aTyXalOLUX
1 BBIHY’KACHHBIX 3JICKTPOMArHUTHBIX KosiebaHnid. CroxeHune
koneOannii. [lepeMeHHBIH SIeKTPUIECKUH TOK.

YMK.
KommerotepHas

npe3enrams Ne 2-7.

2]
[4]

IIposepounas
pabora.

2.8.

Ypaenenua Maxkceenna.

Jlekuuu. BuxpeBoe »sIeKTpuUYecKoe TMoye. ODJIeKTPOMArHUTHOE
mosie. Tok cmemenus. YpaBaeHus: MakcBemna. 3aKOH COXpaHEHHS
OHEPIrun B QJICKTPOANHAMHUKE. [InoTHOCTH OHEPrun
anexTpoMarautHoro mois. Bekrtop Iloiintunra. IlpeoGpasoBanus
KOMIIOHEHT 3JIEKTPOMArHUTHOTO IIOJII TpH Iepexoje M3 OJHOU
HHEpLUUAIbHON CUCTEMBI OTCUETA B APYTYIO.

YMK.
KommerotepHas

npeseHrarus Ne 2-8.

2]
[4]

IIposepounas
pabora.

2.9.

Dnexmpomaznumnbsle 80HbL

Jlekuuu. BonHOBBIE ypaBHEHMS AJisl SJEKTPOMArHUTHON BOJIHBIL.
OCHOBHBIE CBOICTBa IJIOCKOW AJIEKTPOMArHUTHOW BOJIHBI. OIBITHI
lepma. Ompir  JleGeneBa. HTEHCHMBHOCTh 3IIEKTPOMArHUTHOM
BOJTHEL [10BeieHrE TITOCKOH 3JIEKTPOMAarHUTHON BOJTHBI Ha TPaHUIIE
paszena nByx cpen. V3mydeHne JUrmots.

IIp. 3ansaTHe. OnpeneneHne XapaKTEPUCTHUK DIEKTPOMArHUTHBIX
BOJIH.

YMK.
Komnsrorepnas

npe3enrarms Ne 2-9.

[2]
[4]

IIposepounas
pabora.
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3 Onrtuka (22 4.) 10 12

3.1 Dnemenmol 2eomempuuecKkoii ORMUKU. YMK. [2]
Jleknun. CseroBass BosHa. [lokasarenb IpeIoOMIICHUS CPEAbIL. 2 Kommsrotepnas [4]
3akoHBl TreoMeTpuueckod onrtuku. Onruueckas AIMHA IIyTH. npesenrarms Ne 3-1.
IMpunnun @epma. TayTOXpOHHOCTH.

3.2. | Humepghepenyus. YMK. [2] 3ammra oT4eTa
Jlekuuu. I[lpuHIMI Cymepno3WIUN BOJH. 3aKOH CIIOKEHUS 2 KomnprotepHas [4] o 1ab. pabote.
uHTeHCHUBHOCTeH. UWHTepdepennms nByx Bomn. Omnrmdeckas npe3eHranms Ne 3-2. IIpoBepounas
pasHOCTh XOna. YCIOBHS HHTEP()EPEHIMOHHBIX MAKCHMyMOB H JlaboparopHas pabora.
MHHAMYMOB  WHTEHCHBHOCTH. IloHSiITHE O  KOTE€PEHTHOCTH. YCTaHOBKaA.

BpemMeHnHas ¥ MPOCTPaHCTBEHHAsh KOT€PEeHTHOCTh. Bpems, [umHa n
paanyc korepeHTHOCTH. CriocoObl HabOmromeHuss WHTEphEpeHIIUN
cBera. MHTepdepeHIUs NpH OTPaKEHUH OT TOHKUX ILIACTHHOK.
Komnbua Hetorona. ITpocBetnenue ontuku. MHTEpdEpoMeTpshI.

Jla6 pa6ora. M3yuenue sBneHus: THTEp(EPEHIMN CBETa B TOHKHX
TUICHKAX.

3.3. | Augppaxuus. YMK. [2] 3amuTa oTyera
Jlexknun. Ilpuniun INolirenca-®penens. Judpaknus Ppenens u 2 Komnsrorepnas [4] 1o j1ab. pabore.
mudpaxunss Opaynrodepa. 3oubr Ppenens. dudpakius Ppenens npesenrarms Ne 3-3. IIpoBepounas
ot kpyraoro otBepctus. Judpaxuns Opaynrodpepa ot ogHON menn pabora.

u or aByx mened. JudpaxmmonHas pemretka. Judpaxmms
PEHTI€HOBCKHX JTyuen. dopmyia Bparra-Bynsoda.
PentrenoctpyxrypHslii ananu3. [lostre o ronorpadum.

Jlad padora. [ludpakius cueTa Ha SN U pEIIeTKe.

3.4. | Honspuszayus. YMK. [2] 3amura oTyera
Jleknuu. EcrecTBeHHBI ¥ TOJSpU30BaHHBIA cBeT. CTeneHb 2 KommnbrotepHas [4] 1o j1ab. padore.
nonspusaunu. lIpoxoxkaeHune cBera depe3 aHU3OTPOIIHYIO Cpeny npe3enrarys Ne 3-4, [IpoBepounas
(xpucranisl). OOBIKHOBEHHBIM ¥ HEOOBIKHOBEHHBIN JTy4H (BOJIHBI). JlaGopaTopHas pabora.
Onrtnyeckas OChb M TJIaBHAs IUIOCKOCTh KpucTamia. JuXpousm. YCTaHOBKA.

IMonspusarops! U ananu3zatopsl. 3akoH Mamoca. [lonspuzanus npu
oTpaxkeHnu u npenomuaeHun. Gopmynsr Openens. Yron bprocrepa.
JIa6 pa6ora. V3yueHne CBOHCTB MMOJIIPH30BAHHOTO CBETA.

3.5. Bzaumooeiicmeue 9/1IEKMPOMAZHUMHO20 u3nyuenHus c YMK. [2] IIpoBepounas
sewecmeom. KomunbtoTepHas [4] pabora.
Jlekuuu. ®usnyeckas CyIIHOCTb SBIEHHS MPEIOMIIEHHUS CBETA. 2 npe3enrams Ne 3-5.

Hucniepcuss cBera. ['pymmoBast CKOpOCTh. DJIEMEHTapHas TEOpHs
mucniepcud.  [ormomenue cera. Kodd@uimeHT moriomeHus.
3axoH byrepa. Paccesiane cBera.
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4.1. | Keanmogbvle ce0iicmea 31eKmpoMAZHUMHO20 U3yYeHUsL. YMK. [3] 3amura oT4yeTa
Jlekumnu. T'mnore3a Ilnanka. Teopus paBHOBECHOIO TEIMJIOBOIO 4 Komnerorepnas [4] o n1ab. padoTe.
nmanyuenns.  Doroadpexr. Popmyna ODiHmTeHHA.  OddekT npesenrarms Ne 4-1, IIposepounas
KomntoHa. MogenpHble  NPEACTaBICHUS  3JIEKTPOMArHUTHOTO JlaboparopHas pabora.
W3IYYCHUS TIPU €TO B3aUMOJICHCTBUM C BEIIIECTBOM. YCTaHOBKA.

Jla pa6ora. V3yueHne 3aKOHOB TEIIOBOTO W3ITYUCHUSI.

4.2 Onucanue 08UICEHUA 8 MUKPOMUDe. YMK. [3] IIpoBepounas

Jlekuuu. ['mmoreza ne Bpoiinsa. Judpakuus >meKTpoHOB. OTBITH 2 Komnprotepras [4] pabora.
JpBuccona — Jxepmepa. HenpuMeHUMOCTb MOHATHS TPAEKTOPUU npeseHTarus Ne 4-2,
K MHUKPOYACTHIIAM. CootHomeHne HEOIIpeIeIEHHOCTEH
Ieiizenbepra. 3amanue COCTOSIHUS 4YacTHUIBI B KBAHTOBOH
MeXaHMKe: TICU-(QYHKIUS ¥ BEPOSTHOCTHBIA CMBICI €€ KBajpaTa
monyna. Hopmuposka. IlpuHnun cynepno3unuvu  COCTOSHUU.
[IpocTpancTBo cocTossHUA MUKpOYACTHUIIbI.

4.3. Onepamopbt puzuyeckux seiuvun. YMK. [3] IIpoBepounas

Jleknun. IlonsTne omepatopa B TNPOCTPAHCTBE COCTOSIHHUIL. 2 Kommsrotepnas [4] pabora.
CoOcTBeHHbIE 3HaueHHsT M COOCTBEHHBIC (YHKIMH OIEPaTOpPOB. npesenrarms Ne 4-3.
®dusznyeckuii CMBICJ CHEKTpa COOCTBEHHBIX 3HAYECHHUH oOreparopa,
MTOCTABJIICHHOTO B COOTBETCTBHE (pU3MIeckoi BemmumHe. CpemHue
3HaYeHUs BenndyuH. OmnepaTopsl paguyc-BEKTOpa, WMITYJbCA,
MOMEHTa HMMITyJIbCa W TOJHOW 3Heprum (omeparop IammibToHA)
MHKPOYACTHUIIBI.

44. Ypasnenue Illpeounzepa. YMK. [3] IIpoBepounas

Jlekuuu. Hecranmmonapnoe (BpeMEHHOE) U CTallMOHAPHOE 4 KommerotepHas [4] pabora.
ypaBHenust Ipenunrepa. CranuoHapHbie cocTosHusA. Yactuiia B npesenTarus Ne4-4,
OJTHOMEPHOH OCCKOHEYHO TIIyOOKOW TOTCHIMAIBHOW sME H
TPEXMEPHOM HNOTEHI[MATBHOM SIIUKE c abCOJIOTHO
HETPOHUIIACMBIMH CTEHKaMH. KBanToBanune SHEPTHH.
I'apmoHnveckuii OCLUILIATOP (pe3yabTaThl peuieHus).
[TpoxoxIeHne dYacTUIBl Yepe3 OJHOMEPHBIH MOTEHIHAJIbHBIN
Oaprep. TyHHETBHBIA YD DEKT.

4.5. | Dnemenmol K6aHmMoBoI CIMAMUCIMUKU. YMK. [3]
Jlekuuu. CrimH. Omeparop ['aMHIIBTOHA CHCTEMBI MaKpOYACTHIL. 4 KomnbprotepHas [4]

ToxnectBeHHble dacTHIBl. CHMMETPHUYHBIC U AaHTHCHMMETPHIHBIC
cocrostaus. Pepmuonsl u 6030HEL. [lpuanun [laymu. dazoBoe
npoctpancTBo. KBanrtoBele cratucTukun ®depmu-upaka u bose-
OvnnmreitHa.  CeepxmpoBomumocTs.  Dddexr  Ixozedcona.
BricokoTeMmepaTypHast CBEpXIpOBOAMMOCTb. CBEPXTEKYUeCTb.

npe3eHranms Ne 4-5.




Ctpoenue u pusnyeckue cBoiicTBa BemecTna (8 1)

Dusuka amoma.

Jleknun. KBaHTOBO-MexaHWueckas MOJEIb aroMa BOAOpOJa
(pe3ynbraThl penienus ypasHenust Llpenunrepa). KBanrossle uncina
3JIeKTpOHA B aroMe. KBaHTOBbIE uucia OpOMTAILHOTO U CIIMHOBOTO
MOMeHTOB.  ClOX€HHE MOMEHTOB. Pe3ynbpTupyrommii MOMEHT
MHOTO3JIEKTPOHHON cHCTeMbl. KBaHTOBBIE YHCIa 3TOr0O MOMEHTA.
Bripoxxaenue ypoHeil. KpatHocTs BelpoxkaeHus. Cxema ypoBHEM.
[IpaBuno orbopa. CrHekTpadbHBIE CEPHH aTOMa BOJOPOJA.
MarHuTHBIII MOMEHT atomMa. ATOM B MarHuTHOM mousie. DQQexT
3eemaHna. PacripenesneHue 3J€KTpOHOB B aTOME 110 3HEPTeTHUECKUM
ypoBusiM. Cioii u o0Oosouka (00oj0Yka U TOA000I0UKA).
[Tepuoauueckas cucrema snemeHToB. YpaBHenue lllpenunrepa nns
MOJIeKYJIbI  Bojopoza. (CxemMa  JHEpPreTM4ecKux  ypOBHEU
JIBYyXaTOMHOM MOJIEKYJIbl, WX KoJjeOarenbHas M BpaiareibHas
cTpyKTypbl. KoMOMHAIMOHHOE paccesiHue CBETa.

YMK.
Komnsrorepnas

npe3eHrarms Ne 5-1.

JlaboparopHas
YCTaHOBKa.

[3]
[4]

3amuTa oTyeTa
o n1ab. padoTe.
IIposepounas
pabora.

5.3.

Dusuka meepoozo mena.

Jleknun. Kpucrasumueckoe coctosiHue. Du3NMUecKHe — THIIBI
KPHCTAJUIMYECKUX PEIICTOK. TeroeMKkocTs KpucTamioB. OHOHEIL.
BzanmopeiictBue m3mydeHuss ¢ BemectBOM. CHOHTaHHOE W
BBIHYK/IEHHOE M3JIydeHus. lIpHHIMN AeTaabHOTO paBHOBECUS U
¢dopmyna ITnanka. Jlazep (Ha mpuMepe TPEXypOBHEBON CHCTEMBI),
Pacnipenenenue 31eKTpOHOB MO 3HeprusM (pacnpexnenenue depmu-
Hupaxka). Yposenp @epmu. VneanbHblil 21eKTPOHHBIH ras.
DNEeKTPOH B MEPUOJUYECKOM IIOJie KpHUCTaia. DHEpPreTHYecKue
30HBI B KpuCTaJlJIaX. MeTaJ'IJ'lbI, MOJYIPOBOAHUKH, IUIJICKTPUKH.
DJIeKTPONPOBOJHOCTH METAIIOB U TOJIYITPOBOAHMKOB. KOHTaKTHBIE
SIBJICHUS. ODJIEKTPOHBI IMPOBOAMMOCTH M JbIpkH. CoOCTBEHHas H
puMecHast MIPOBOANMOCTD IOy IIPOBOTHUKOB. Tumer
MOJYTIPOBOIHUKOB. P-N-TIepexo/1, HOIYTIPOBOJHUKOBBIE MPHOOPHI.

YMK.
Komnsrorepnas

npe3eHrams Ne 5-2.

[3]
[4]

IIposepounas
pabora.

54

Du3zuka aopa

Jlekumu. Snepuple cuibl. Macca M 3HEpPrusl CBSI3U  sIpa.
PagnoakTBHOCTh. 3aKOH paJHMOAaKTHBHOTO pacmana. SlmepHsie
peakmuu. DHepreTHyeckas cxema sAepHod peakuuu. llytm
WCIIOJIb30BAHUS  SIIEPHOM dHepruu. TepMmosiiepHbBIE peakUuu
cuHres3a. TepMmosiiepHast S3HEpIHus.

YMK.
Komnerorepnas

npe3enrams Ne 5-3.

[4]

3akJirouenue (2 4)

Jekyuu. CoBpeMEeHHas! KapTHHA MHpA.

KommberotepHas

npesenrarms Ne 5-4.
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