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HOACHUTEJIBHAA 3AIINCKA
Hactosimas yuebnas mporpamma mno aucuuiuinHe «®usuka» paspaboTaHa A CTYACHTOB

cnenuanbHocTd 1-36 04 02 — «IlpomblmieHHas 3neKTpoHuKa» crenuanuzanun 1-36 04 02 01

«MUKpPOAIEKTPOHHBIE 1 MUKPOIIPOIIECCOPHBIE YITPABISIONINE U HH()OPMAIIMOHHBIE TTPOLIECCHI.

[Iporpamma coctaBieHa B COOTBETCTBHH C TpeOOBaHMAMH O0Opa30BaTENBHOTO CTaHAAPTA

Pecniyonmukn benapych s ykazannou cnernuansHocTH (OCPB  1-430103-2007), TumoBoi

y4eOHOW TpOrpaMMbl JJIS BBICIIMX Y4YE€OHBIX 3aBEJACHHH, yTBEPKICHHOW MUWHUCTEPCTBOM

obpasoBanus Pecriyonuku benapycs (Ne T/I-1.443/tum. ot 13 utons 2010 r.) 1 yueOHOro riaHa.
Llenpio n3ydeHus Kypca GU3UKH SIBISETCS:

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

—  HU3y4YeHHE OCHOBHBIX (DU3MUECKHX SBJICHUI U MPOIIECCOB U UX TPAKTOBKA C TOUKHU 3PEHUS
COBPEMEHHBIX HaYUYHBIX MPECTaBICHUN;

— (¢opMupoBaHUE COBPEMEHHOTO (PU3NUECKOT0 MBIIUICHHUS U HAYyYHOTO MUPOBO33PEHHUS;

—  O3HAKOMJICHHE C MeToJaMu (M3MUYECKHUX WCCIEAOBAaHUNA W (PU3NICCKUMHU OCHOBAMU
COBPEMEHHBIX TEXHOJIOTHH.

3anaun n3y4yeHus: JUCHUIUIMHBI « DU3HKa:

— CO3/laHHE y CTYJCHTOB JOCTATOYHO HIMPOKOW TEOPETHUECKON MOATOTOBKH B 00JacTH
¢bu3KKy, MO3BONSIONICH OyIylIMM WH)XXEHEpaM OpPUEHTHPOBAThCS B TOTOKE HAyYHOU U
TEXHUUYECKON MH(popMamuu U oOecrneyuBaroneii UM BO3MOXKHOCTh HCIIOJIb30BaHUS 3HAHUN 110
(u3MKe B TEXHUKE;

— obecrieueHHe OMPEACIICHHOW METOAOJOTUYECKON MOATOTOBKH, IMO3BOJIAIONICH MOHUMATh
MPOIECC TO3HAHUS W CTPYKTYPY HAYIHOTO 3HAHUS, HCIOJIB30BaTh Pa3UYHbBIC (HU3HUSCKHE
MOHSITUS, OTIPEEIIATh TPAHUIBI TPUMEHUMOCTH MPUHIUIIOB, 3aKOHOB U TEOPHIi;

—  cucTeMaru3anys u 0000IIeHne 3HaHUN ¢ TOYKH 3PEHUS OOIIMX HICH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

— O3HAaKOMJICHME C COBPEMCHHOW HAy4YHOW ammapaTrypoil, (HOpMUpOBaHHE HABBIKOB
poBeJeHUS PUBNIECKOTO IKCIIEPUMEHTA;

— OBNAJCHHE METOJOJIOTHEH peIIeHUs KOHKPETHBIX 3aJad W3 OTIENbHBIX pa3ielioB
buzuku;

— ¢opMupOBaHHE yMEHHS OLIEHWBATh CTENEHb JOCTOBEPHOCTH PE3yIbTaTOB, MOMYyUEHHBIX
B DKCIIEPUMEHTAJIBHBIX WU TEOPETUUECKUX HCCIIETOBAHUSX.

B pesynbrate wu3yueHHS (QyHIAMEHTANBbHOW E€CTECTBEHHOHAYYHOW TUCITUTUIAHBI
«Du3ukay y CTYACHTOB JOJDKHBI CPOPMHUPOBATHCS CIEAYIOIHE TPO(heCCHOHATBHBIC,
aKaJeMUYECKHE U COLIMATIbHO-TMYHOCTHBIE KOMIETeHIUU. CTYIEHT T0JKEH

® yMEeTh HCHOJb30BaTh OCHOBHBIC MOHATHUS, 3aKOHBI M (PU3NYECKHE MOJIEIHU MEXaHUKH,
3JIEKTPOMarHeTu3Ma, TEpMOAMHAMUKH, KOJIOaHU U BOJH, KBAHTOBOM (DM3HMKHU, CTATUCTHYECKON

(1)I/I3I/IKI/I AJI1 pCHICHUS HAYUYHBIX U IIPAKTUYICCKUX 3a/1a4,



® OCYLIECTBIATh KOMIUIEKCHBIM CHCTEMHBIM MOAXOJ K PEIICHHIO 337a4 Ha OCHOBAaHUH
CPaBHUTEIBFHOI'O aHAN3a,;

® [OHMMAaTh HEOOXOAMMOCTh H3YYEHHUS HOBEWIIMX JOCTI)KEHUH B o0jacTu (DU3MKH H
YMETh OLIEHUBATh BO3MOXHOCTH U MEPCIIEKTUBBI UX MCIOIb30BAHUS AJIS CO3JaHMs TEXHUUECKUX
YCTPOMCTB;

® METh HAaBBIKM OpPraHU3alMy IPOBEIECHUS UCCIIEIOBAHNUS;

® UMETb HAaBBIKM HCIOJb30BaHUS METOJOB TEOPETUYECKOTO U IKCHEPUMEHTATbHOIO
UCCIICTIOBAHMS B PU3UKE;

® yYMETh HCIIOJIb30BATh METOJAbl YMCIEHHON OLIEHKH MOpsKa BEIUYMH, XapaKTEpPHBIX IS
pa3IMYHBIX IPUKIAJAHBIX Pa3/eIoB PU3UKY;

® yYMEHHE UCIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3UKU B MHKEHEPHOU JEATENIbHOCTH;

® UMETb CIHOCOOHOCTh K  MEXKJIMYHOCTHBIM KOMMYHMKAIMsIM W COLIMAJIBLHOMY
B3aNMOJICHCTBHIO;

e yMeTh paboTaTh B KOJJIEKTUBE.

YcnemHocTh MOMy4YeHHs MHOTHX —MPO(ECCHOHANBHBIX KOMIETEHINH, KOTOPBIMU
CTYJICHT OBJIQJICBAET B MpOIIeCcCe JaNbHEHIIEro o0yueHus, o0yciaoBieHa chOpMUPOBABITMMUCS
B Ipoliecce U3yuyeHHsl (PU3MKHM BBIIEH3IIOKEHHBIMU KoMIeTeHuusMu. [lo 3Toil mpuuuHe mpu
NOJATOTOBKE 3a/aHWi, KaK s CaMOCTOSTENbHOW paloThl, TaK M paccMaTpUBAEMbIX Ha
NPaKTUYECKUX U JTAOOPATOPHBIX 3aHATHSIX, CTABUTCA II€Nb X MPHOIKEHHS TI0 COACPIKAHUIO U
(GopMyIMpOBKE K TNPUKIAJHBIM MHXEHEPHBIM 3ajjayaM TUIMYHBIM JUIs  CIIELIKYPCOB
COOTBETCTBYIOIIEH CIIEIUATbHOCTH.

CnenyeT OTMETUTH, YTO B paMKax OCYIIECTBIEHHUS MEXIPEIMETHBIX CBSI3€H C LIEIBIO
MOBBIIIEHUS YPPEKTHBHOCTH OpPTraHU3AIMU MPOIEcca OOYUICHUS COJIEpKaHUe MPOrpaMMBbl Kypca
«®u3nka» COIJIAcOBBIBACTCA C COJACPXKAHMEM MPOrpaMM MHBIX €CTECTBEHHOHAYYHBIX H
OO0IIeNHXEHEPHBIX JUCLUUIUINH C IIeJIbI0 UCKIIOUEHHs {yOIMpoBaHus MaTepraia U yHU(PHUKAIUU
OPUHATBHIX 0003HAUYCHUH U TTOHATHHA.

Jlsisi yCTenHOro OCBOEHUS MPOTpaMMbl Kypca (PU3MKHM KOJUIEKTHBOM Kadeapbl (Gu3nku
YO «III'Y» paspabotan ydyeOHO-MeToamueckuii kommuieke (YMK), comepxanue KOTOPOTO H
HOCJIEI0BATENbHOCTD U3JI0KEHUSI MaTepHajia B HEM COOTBETCTBYIOT HACTOSIIIEH ITporpamMmme.

IIporpamma paccuntana Ha o0beM 476 wyacoB, u3 Hux — 204 ayIUTOPHBIX.
Pacnpenenenne ayJUTOPHBIX Y4acoB MO BUAaM 3aHsATHiA: jekuuid — 120, mabopaTtopHbIx padoT —

48, npakTHUUeCcKuX 3aHATUH — 306.



COJEXAHUE YYEBHOTI'O MATEPUAJIA
BBEJAEHUE

®usnka kak QyHIamMeHTadbHAs Hayka. Ponb ¢u3nku B craHOBIEHMH MHXKeHepa. O0mas
CTPYKTypa U 3a/1a4u Kypca.

Paznea 1. PUSMYECKHUE OCHOBbI MEXAHUKMU.
TEPMOJUHAMUKA 1 MOJIEKYJ/IAPHASA ®U3UKA

Tema 1.1. KHHEMATHUKA

Mexanunueckas cuctrema. MarepuanbsHasg Touka. TBepaoe Teno. Cucrema orcuera. Yucmo
CTerneHel cBo0OIbI MeXaHn4yeckoi cucteMbl. Kunematnka matepuanbHoi Touku. [lepemenienue
u nyTb. CKOpPOCTb M YyCKOpeHHE. BplumcieHne npoWaeHHOro MyTU. TaHreHuuaabHOe U
HOpMalibHOE yckopenusi. Kunemaruka TtBepnoro Ttena. BpaieHue TBepaoro Ttena BOKPYT
HENOJIBUKHOW OCH, YTJIOBas CKOpPOCTb M YIJoBOoe€ ycKopeHue. CBs3b MEXIy YIJIOBBIMH U
JIMHEMHBIMA KHHEMATHYECKUMH BEINYNHAMU. Hp€O6p330BaHI/IH KHHCMATUYCCKUX BCIIMYUH ITPH
Mepexo/ie U3 OJTHOM CUCTEMBI OTCUETA B IPYTYIO.

Tema 1.2. JTAHAMUKA MATEPUAJIbHOM TOYKH

[Ipnuunbel M3MeHeHHs ckopoctu Tena. Ilepserii 3akoH Herotona. MuepumanbHbie
cucteMbl otcyeta. [Ipunnun orHocutensHocTH [Mamunes. [lpeo6pazoBanus [Nanunes. Macca u
uMmnyJsibc. Brtopoit 3akoH HproToHa, VYpaBHEHHE JBWKEHUS MaTE€pUAIbHOW TOYKH B
MHEpLUHUAIBHON cHUCcTEME oTcueTra. Tperuid 3akoH HproTroHa. HBapHaHTHOCTH ypaBHEHHUs
JIBIDKEHUSI OTHOCUTENbHO mpeoOpa3oBanuil ["amuies. 3akoH BcemMupHoro tsaroteHus. Cuna
TSDKECTH U BecC. Yrpyrue cuiibl. CHIIbI TPEHUS U COIPOTUBIICHUS.

Heunepunaneuele cucreMbl orcueta. Cuibl HHEpUMH. YPaBHEHUE JBUIKCHUS
MaTepUaJbHOW TOYKM B HEMHEpPLUUAIbHOM cHucTeMe oTcyeTa. [IpMHIMI SKBHBaJIEHTHOCTH.
['paHu1bl TPUMEHUMOCTH HBIOTOHOBCKON MEXaHHUKH.

Tema 1.3. 3AKOHbI COXPAHEHUSA

CoctosiHue MexaHuueckod cuctembl. Coxpansrouuecs Beau4MHbL. CBs3b 3aKOHOB
COXpaHEHHsS CO CBOWCTBaMU HPOCTpaHCTBa W BpeMeHU. Cuibl BHYTPEHHHE U BHEIHUE.
3amkHyTas cucrema, Mmnynec cucrembl. 3akoH coxpaHeHHMs wuMmIyibca. LleHTp Macc.
VYpaBHeHue nBUKeHUs LieHTpa Macc. Crucrema 1ieHTpa Macc. PeakTuBHOE ABM)KEHUE. Y paBHEHHE
Mermepckoro u ¢gopmyna Llnonkosckoro. Pa6ora n MomHocts cuibl. Kunetnueckas sHeprus
yactuubl. KoncepBatuBHble cuibl. [loHsaTue cunoBoro noms. [loTeHunanbHas SHEprus 4acTULbI
B cuiaoBoM mnoze. llomHas MexaHuuyeckas SHEpPruUs YacTULBL. 3aKOHbl €€ HM3MEHEHUs u
coxpaHeHus. CBsA3b MEXAy MOTEHIMAIbHON AHEpruel u cuiaoi mois. MexaHudeckas dHeprus
CUCTEMBI. 3aKOH COXPAHCHMsI MEXAHMYECKOM JYHEPrUU CUCTEMBL. MOMEHT HMMITYJIbCAa YaCTHUIBL.
Mowment cunsl. Ilapa cun. YpaBHeHME MOMEHTOB. MOMEHT HMIyJbCa CHUCTEMBI. 3aKOH
COXPAaHEHHs MOMEHTA UMITYJIbCA.

Tema 1.4. MEXAHUKA TBEPJOI'O TEJIA

Uucno creneHedd cBOOOIBI TBEPAOTO Teia. YPaBHEHUS JBIKECHUS TBEPIOTO Tea.
MoMeHT uMIynbca Tela OTHOCHTEIHbHO OCH. MOMEHT HWHEpPLHU Tela OTHOCHUTEIHHO OCH.
Teopema IlrteiiHepa. VYpaBHeHHME JUHAMUKH TBEpPAOrO Telld, BPAIIAOIIETOCS BOKPYT
HETOABIKHOW ocu. KuHeTnueckas sHeprus Bpallarolerocst TBepaoro tena. Pabota BHEIIHUX
CWJI TIpH BpameHuu TBepaoro Ttena. [wupockom. ['mpockommdeckuit 3¢ dekr. Ilpemeccus
rupockora. [Imockoe ABMXeHUE TBEPAOTO TENA.

Tema 1.5. KOJIEBAHUSA



OOmue cBeneHus 0 KoneOaHUsAX. YpaBHEHHE CBOOOJHBIX KojieOaHWM MMOJA JeWCTBHEM
KBa3UYNpyro cuisl U ero oodmee pemeHHe. [apMOHUYECKHH OCHWILISATOpP. OHEprus
rapMOHUYECKOT0 ocIuIATopa. ClioskeHHe rapMOHUYECKUX KOJIeOaHHH.

Ou3nvecKkuii W MaTeMaTHUYeCKWid MasTHHKU (Manble KoieOaHus). YpaBHECHHE
3aryxarlomux Kojebanuii m ero pemenue. Koadpoumment 3zaryxanusa. Jlorapudmmuyaeckuii
JIeKpeMeHT 3aTyxaHus. JloOpoTHOCTh. YpaBHEHHE BBIHYXKACHHBIX KoJieOaHM U ero ooOiiee
pelieHre. Y CTaHOBUBIIIHECS BBIHYKICHHBIE KoseOaHus. Pezonanc. PezoHaHCHBIE KpHUBBIE.

Tema 1.6. YIIPYT'ME BOJIHbI

Pacnpoctpanenue BoiH B ynpyroit cpene. IIpononsHbie U nonepednbie BOIHBL. DOPOHT
BOJIHBI ¥ BOJIHOBAs MOBEpXHOCTh. [110ckue, chepuueckue u mummHapuyeckrie BoIHbl. CKOPOCTh
BOJHBI. JlIMHA BOJHBI. YpPaBHEHHE IUIOCKOM BOJHBI. BOJIHOBON BEKTOP M BOJHOBOE YUCIIO.
BonnoBoe ypaBHenwe. Cynepno3unusi BOJH. YPaBHEHUE IUIOCKOM CTOSYEW  BOJIHBI.
Cdepuueckas BoaHa. DHeprus ynpyroi BojHbl. [I0TOK M MIOTHOCTH MOTOKA SHEPrUH. Bektop
YwmoBa. Dddext Jlomnepa a1t 3ByKOBBIX BOJIH.

Tema 1.7. CHIEHUAJIBHAS TEOPUS O'1'HOCUTEJIBUOCTHU

[TocTynaTsl crienuanbHOW TEOpUH OTHOCUTENbHOCTH. CHMHXpoHU3anus yacoB. [loHsTue
coobitus. IlpeoOpazoBanuss JlopeHna u TpeOOBaHUE PENATUBUCTCKONM WHBApHAHTHOCTH.
PensituBucTCKMit  3akOoH  mpeoOpazoBaHHMs  CKOpOCTH.  OTHOCHUTENBHOCTH — TIOHSTHS
OJIHOBPEMEHHOCTHU. M3MepeHne pacCTOssHMM M NMPOMEXYTKOB BpeMeHH. MMmyibc u 3Heprus
penaTuBUCTCKOM vactuipbl. [IpeoOpa3zoBaHus uMITyjabca U SHEpruu. B3auMOCBS3b SHEPruM u
UMITyJIbca. DHEPrusl MOKos. Y paBHEHUE JABMKEHHsSI PEISTUBUCTCKON yacTulbl. [IpeobpazoBanue
BEKTOpa CUJIBI MPH MEPEeXoJe U3 OJHOW MHEPIHAIbHON CHCTEMBI OTCUeTa B APYTyr0. 3aKOHBI
COXpaHEHHsI SHEPTUU U UMITYJIbCa.

Tema 1.8. OCHOBbI TEPMOJIUHAMUWKHA U MOJIEKYJIIPHON ®U3UKH

Makpockonuueckass CUCTeMa M €€ TEPMOJMHAMHYECKOE COCTOSHHE. YpaBHEHHUE
cocrosinus. HMpeanbHbIl ra3. YpaBHEHHME COCTOSAHHMSA UAcanbHOro rasa. IlepBelil 3akoH
TEPMOAVHAMUKHA. BHYTpeHHss  DHEprusi  MACAIBHOrO  rasa. YpaBHeHue  Mailiepa.
Anmabatuyeckuii mporiecc. YpaBHenue Ilyaccona. Tepmomunammdeckwmii mukon. KITJ[ muxoma
(TerutoBoii MamuHbl). Bropoii 3akoH TepMoanHamMuki. OOpaTHMble U HEOOPATUMBIE TIPOIIECCHI.
HepaBenctBo Kitaysmyca. DHTponusa cuctembl. 3akoH Bo3pacTaHusi sHTponuu. [{uxn Kapho.
KII/I nuxna KapHo (MaeanbHO TEMIOBOM MAIlIUHBI).

TepMoanHaMu4YecKuit W CTATUCTMUYECKUNM MeToAbl ucciuenoBaHus. llonarue ¢yHkuun
pacnpeneneHus (IIOTHOCTH BEPOSITHOCTH) CIIy4alHOM BenuWuMHbL. PacripeneneHue MoOJEKys
UJEANIBHOTO Ta3a Mo cKopocTaM (pacrpenenenue Makcsemnna). CpenHsis, cpelHeKBaipaTHUHas U
HaubOosee BEpOSITHAsE CKOPOCTH MOJIEKyJ. PacmpezneneHue MoJeKysn HIEalbHOrO Trasza Io
sHeprusaM. CpenHsis KMHETHYECKas HHEPrus MOCTYIATEIbHOTO JBHUKEHHS MOJIEKYJIbl. 3aKOH
pacmpesielieHuss KUHETHYECKONM SHEPruu MOJIKYJbl IO CTEMeHsM CBOOOIbl. BHyTpeHHss
9HEPIrus U TEIUIOEMKOCTb WICAIBHOTO raza. CTaTUCTUYECKUN CMBICH TEMIIEPATyphl. Y paBHEHHE
MOJIEKYJISIPHO KUHETUYECKOM TeOpuu NSl NaBieHUs rasza. Pacnpenenenue MoneKys U1€anbHOIO
rasa mo KoopJuHaTaM BO BHemHeM mnone (pacmpenencuue bonbiivana). PacnpenencHue
Makcpemna-bonsiqMana.  Makpo- W MHKPOCOCTOSIHUSL ~ TE€PMOJMHAMUYECKOW  CHUCTEMBI.
Cratuctuueckuii BeCc MakpocoCTOssHUS. CTAaTUCTUYECKUH CMBICI JHTPONHUHU. ODHTPONUS U
HeoOpaTuMocTh. PeanbHble razpl. Cullbl M TMOTEHIMATbHAS SHEPTUs MEKMOJEKYISIPHOTO
B3anMoJieiicTBus. YpaBHeHue Ban-nep-Baansca. ®azossie nepexoas! | u Il poga. Kputnueckas
TOYKA.

Paznen 2. JIEKTPUYECTBO, MATT'HETU3M U DJIEKTPOMATI'HUTHBIE
BOJIHbI



Tema 2.1. 9JIEKTPOCTATHUYECKOE I1OJIE B BAKYYME

DNeKTpUUYECKU 3aps U €ro CBOMCTBAa. 3aKOH COXPAaHEHHUS SJICKTPUUYECKOTO 3apsja.
3akoH Kynona. IlpuHiun cynepnosunuu cuil. OleKTpocTatudeckoe mnose. HampsxkeHHOCTBh
anekTpocrarnueckoro nois. [lpunuun cynepno3unuu nosneil. Hanps»xeHHOCTh MOJs TOYEYHOTO
3apsaa U cuctembl 3apsanoB. [loTok u auBepreHIus BeKTopHOro moisd. Teopema ['aycca ans
3JIEKTPOCTATHYECKOTO MO (B MHTETPAIBHOW W JIOKaTbHOW ¢opmax). Ilupkynsammst u poTop
BEKTOpPHOro moisi. Teopema O IUPKYJISIUM BEKTOpa HANPSHKEHHOCTH 3JEKTPOCTATHUECKOTO
nonisi. be3aBuxpeBoit xapakTtep anekTpoctaTudeckoro mois. [loTeHmmanm 3aeKTpOCTaTHUECKOro
noss. CBs3p NMOTEHIMAla U HANPSHKEHHOCTH AJIEKTpocTathyeckoro nois. IloreHuman mnoss
TOYEYHOI'0 3apsiia U CHUCTEMBl 3apsAA0oB. OJNEKTPUYECKUH MOMEHT Jumnojii. MOMEHT cui,
JNEHCTBYIOIMX Ha JUIONb B 3JEKTpocTaThyeckoMm rmosie. [loTeHnuanbHas 3HEprus AWUIONS B
anekTpoctatuyeckoM  mone. Cwuia, JeHCTBymoIlas Ha JAWNONb B HEOJAHOPOIHOM
ANEKTPOCTATUYECKOM TOJIE.

Tema 2.2. JJIEKTPOCTATUYECKOE ITIOJIE B CPEJAX

Huznextpuku. CBsi3aHHbIE U CTOPOHHUE 3apsabl. [lonspusoBaHHOCTh. [u3nekTpuyueckast
BOCIIPHUMYHMBOCTb. BEKTOp 3JIEKTpUYECKOro cMenieHus. JMdaeKTpuyeckas IPOHULAEMOCTb.
Teopema ['aycca misg BekTOpa JJIEKTPUYECKOTO CMEIICHHSA. YCJIOBHS Ha TIpaHULE ABYX
IdIeKTpukoB. IIpoBonHuku. IlpoBogHukm B anekTpoctarndeckom mnose. [lome BHyTpu
IIPOBOJIHMKA U y €ro NOBEpXHOCTU. PacmpeneneHue 3apsjia B MPOBOJHUKE. DIEKTPOEMKOCTh
YEAUHEHHOT0 NMpoBOAHMKA. EMKOCTh cucteMbl poBoaHUKOB. KonneHncaTopsl. [loTeHnuanpHas
SHEPIHsi CUCTEMBI 3aps10B. DHEPTHs 3JEKTPOCTATHUECKOro noJist. [oTHOCT 3HEpruu.

Tema 2.3. DJIEKTPUUYECKHUU TOK

Cuna M IUIOTHOCTH TOKAa. YpaBHEHHE HENpepbIBHOCTU. CONPOTHUBIIEHHE NPOBOJIHUKA.
3akon Owma mis omgHopoaHoro mpoBogHuka. Croponnume cuibl. OJC. 3akon Owma mns
HEOJHOPOAHOTO yyacTka menu. O600meHHbIi 3akoH OMa B JokanbHOH (hopme. 3akoH JIKoyiis-
Jlenna.

Tema 2.4. MATHUTHOE ITIOJIE B BAKYYME

[lone paBHOMEpHO aBMXKYyLIerocs 3apsaa. MaruutHas unayknus. Cwia Jlopenua.
[punnun cynepnozunuu noneil. 3akon buo-Caapa-Jlammaca. MarnutHbiii notok. Teopema
["aycca niist MarHUTHOTO MMOJIS (B MHTETPAIbHOM | JIOKAJIBbHOU opMax). TeopeMa o mupKyIsuu
BekTopa B. BuxpeBoii xapaktep MarHuTHOro noss. Cwna Ammnepa. MarHuTHbBIE MOMEHT
KOHTypa ¢ TokoM. Cuia, JeicTByromas Ha KOHTYp C TOKOM B MarHMUTHOM moje. Pabota cuin
MarHMTHOTO TOJIS IpY NEPEMELIEHUH KOHTYpa ¢ TOKOM. [loTeHInanbpHas MexaHu4ecKasi SHeprus
KOHTYpPa ¢ TOKOM B MarHuTHOM IIOJIE.

Tema 2.5. MAI'HUTHOE ITIOJIE B BEHIECTBE

Hamarunuennocts. Toxu HaMarauuuBanuda. Lupkynauus HamMarHu4eHHOCTH. Bekrtop
HanpspkeHHOcTH MarnuTHoro monst H . Teopema o umpkymsinuu Bektopa H . Ycnosust Ha
rpaHule JByX MarHeTukoB. KpuBas  HamarHuuuBanus. ['mcrepesuc.  OcrtarouHas
HaMarHMYEHHOCTbh. J[MaMarHeTHKH, MapaMarHeTHKH, (peppoMarHeTUKH.

Tema 2.6. AIBJEHUE DJIEKTPOMATHUTHON UHAYKIIUU

Onbitel ®apaned. IlpaBwio Jlenna. IlonHbI MarHUTHBIM MOTOK (IIOTOKOCILIETVIEHUE).
3aKOH  DJJEKTPOMAarHUTHOM  MHAyKUMH (3akoH @Dapapnes). SIBiIeHMEe  CcaMOMHAYKIHU.
NunyxtuBHocTh. DJIC caMonmHaykunu. B3anMHas MHIyKTUBHOCTb. DHEPIys MarHUTHOTO MOJIS.
[110THOCTH SHEPIUM MarHUTHOTO MOJIS.



Tema 2.7. 9JIEKTPUYECKUE KOJIEBAHUSA

KBasucranmmonapueie Toku. CBoOOAHBIC KOJEOAHWS B KOHType 0€3 aKTHBHOTO
comportuBiieHus. CBoOoaHble 3aryxaromiue KoseOanusa. Jlorapudmudeckuil JAeKpEeMEHT
3atyxaHus. J{oOpoTHOCTh. BbIHYXJE€HHBIE 3JIeKTpuueckue KojebaHus. Pe3oHaHCHbIE KpHUBBIE
JUIsL HAaIPSKEHUS U CUJIbl TOKA. [lepeMeHHbI TOK, €ro mapaMeTpsl U METOBI UX pacueTa. 3aKOH
Oma miig nenu nepeMeHwIo Toka. Pezonanc HanpsokeHnuil. Pesonanc TokoB. MOIIHOCTE B LIETTH
[IEPEMEHHOTI0 TOKa. J[eMCTBYIOIINE TEUEHHs] TOKA U HAIIPSKEHUS.

Tema 2.8. YPABHEHUS MAKCBEJJIA

BuxpeBoe anexrpuueckoe mosie. INEKTPOMAarHuTHOE mnoJie. TOK cMenieHus. Y paBHEHHUS,
MakcBemna. 3akOH COXpaHEHUsT DSHEPruM B 3JeKTpoauHamuke. [lmoTHOCTh sHepruu
3IEKTPOMArHUTHOTO OIS BexTop [oitHTHHTA. [TpeobpazoBanus KOMIIOHEHT
SJICKTPOMArHUTHOT'O ITOJIA IPpHU IEPEXOAC U3 OI[HOI71 I/IHepI_II/IaJII:HOI\/'I CUCTCMBbI OTCYCTA B APYTYIO.

Tema 2.9. 9JIEKTPOMAI'HUTHBIE BOJIHbI

BonHoBBIE ypaBHEHMs I DJIEKTPOMATHUTHOW BOJIHBL. OCHOBHBIE CBOMCTBA IUIOCKOM
9JIeKTpOMarHuTHoM  BonHbL.  OmbiTel  I'epma.  Onbit JleGeneBa.  MIHTEHCHBHOCTB
JJICKTPOMATrHUTHON BOJHBIL. lloBeneHue IUIOCKOM JJIEKTPOMAarHUTHOM BOJIHBI Ha TpaHULE
paszena aByx cpel. M3mydenue qunods.

Pasnea 3. OIITUKA

Tema 3.1. 3JJEMEHTBI TEOMETPUYECKOM ONITUKH

CgeroBas BosiHa. [lokazaTtenp mpenomiieHus: cpefbl. 3aKOHbI T€OMETPUYECKON ONTHKH.
Onrtuueckas nnuHa nyTH. [Ipunnun depma. TayTOXpOHHOCTS.

Tema 3.2. HHTEP®EPEHLIUA

[TpuHIMN Cyneprno3uu BOJH. 3aKOH CIIOKEHHs MHTEeHCUBHOCTeH. MHTepdepenuuns
nByx Bomd. OmnrTudeckas pasHOCTh XO/a. YCIOBUS HHTEP(EPEHIMOHHBIX MaKCHMyMOB H
MUHHMYMOB HMHTCHCUBHOCTH. IloHsATHE O KOrepeHTHOCTHM. BpeMeHHas M INpOCTpaHCTBEHHAas
KOT€peHTHOCTh. Bpems, umHa u  paguyc KorepeHTHOCTH. CrnocoObl  HaOIOAeHUs
uHTeppepeHMH cBeTa. MHTepdepeHuMs Npu OTpaXeHMH OT TOHKUX MiacTUHOK. Kosbia
Herotona. IIpocsetnenue ontuku. MaTepdepomerps.

Tema 3.3. JUPPAKIUA

[Tpunnun [Motirenca-®Openens. Judpakmus Openens u qudpaxnus OpayHrodepa. 30HbI
Openens. Judpakuus Openens ot kpyrioro orsepetusi. Judpakuus dpaynrodepa ot ogHoM
menu M oT AByX Iuenei. udpakuuonHas pemerka. [ludpakuus peHTIeHOBCKUX Jyyeil.
®opmyna bparra-Bynega. PentrenoctpykrypHsliit ananus. [loasrue o ronorpaduu.

Temsa 3.4. MOJIAPU3ALIUS

EcrecTBenHbIil 1 monspuzoBaHHblii cBeT. CteneHp nomsipusanuu. IIpoxoxkaeHue cera
yepe3 aHU30TPOINHYI0 cpely (kpuctaibl). OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN JIyuH (BOJIHBI).
Onrtuyeckast OCh U TIaBHAs IUIOCKOCTh Kpuctaiia. uxpousm. [lonspuzatopsl U aHaIM3aTOPHI.
3akon Mamoca. [lonspuzanus npu oTpakeHun u mnpenomieHuu. Gopmyner Openens. Yrou
bprocrepa.



Tema 3.5. BBAUMOJIEHCTBHUE 3JIEKTPOMATHUTHOI'O U3JYYEHMS C
BEIIECTBOM

@usnueckas CyILIHOCTb SBICHUS IpeiaoMileHHs cBera. [lucnepcus csera. I'pynmoBas
CKOPOCTbh. DNieMeHTapHasi Teopusi aucnepcuu. [lornomenue ceera. Koadduument noriomeHus.
3akoH byrepa. PaccesiHue cBera.

Pa3znen 4. KBAHTOBAS ®U3UKA

Tema 4.1. KBAHTOBBIE CBOMCTBA SJIKKTPOMATHUATHOI'O
N3JITYYEHUA

I'mnore3a Ilnmanka, Teopus paBHOBeCHOro TerioBoro wusnydeHus. DPotorddexr.
®opmyna DiinmTeiHa. DPdext Komnrona. MonenbHble MpencTaBICHHs 3JIEKTPOMAarHUTHOTO
U3Ty4YEHUS TIPU €ro B3aUMOJACHCTBHUH C BEIIECTBOM.

Tema 4.2. Tema OIIMCAHUE ABUXEHWSA B MUKPOMMUPE

I'mnore3a ne bpoitmsa. Hudpakums snexkrpoHoB. OmbiTel [[PBuccoHa — JIkepmepa.
CootHoulenue HeonpezaeneHHocTel [eiizenOepra. OnucaHue COCTOSIHUS YaCTHUIBI B KBAHTOBOM
MeXaHUKe: TICU-(QYHKIMS U BEPOSTHOCTHBIM CMBICI €€ KBajpaTra MOyJisl. Y CJIOBUE HOPMHUPOBKH.
[IpuHnun cynepno3unuu cocTossHui. IIpocTpaHCcTBO COCTOSIHUN MUKPOYACTHLIBL.

Tema 4.3. OIEPATOPbI ®U3NYECKUX BEJINYUH

[lonstTe omepaTtopa B MpocTpaHcTBe cocTosiHUM. (COOCTBEHHbIE 3HAUCHUS W
COOCTBEHHBIC (YHKIUHU oreparopoB. DHU3MUECKUIl CMBICT CIEKTpa COOCTBEHHBIX 3HAYCHHI
orepaTopa, IOCTAaBIEHHOTO B COOTBETCTBUE (Qu3ndeckoil BenwunHe. CpenHue 3HaYCHUS
BennunH, OrnepaTopsl paauyc-BeKTOpa, MMITYJIbCa, MOMEHTAa HMITyJbCa W IOJTHOW SHEPTHU
(omeparop I'ammmbToHa) MuKpouyacTHibl. COOCTBEHHBIC 3HAUCHHS W COOCTBCHHBIC (YHKITUU
oreparopa KBajpara MOMEHTa UMITyJIbca M MPOEKIIMM MOMEHTa MMITYJhca Ha KOOPAMHATHYIO
OCh.

Tema 4.4. YPABHEHUE IIIPEJIMHI'EPA

Hecraunonapnoe  (BpemeHHOe) U  cranmoHapHoe  ypaBHeHusi  Ilpemgunrepa.
CranuoHapHble cocTosiHus. YacTuiia B 0JHOMEpHON O€CKOHEYHO TITyOOKOW MOTEHITUAIBHOM sMe
U TPEeXMEPHOM TMOTCHLHUAIBHOM SIIUKE ¢ AaOCONIOTHO HENPOHUIIAEMBIMH CTEHKaMHU.
KBanroBanue sHepruu. ['apmonudeckuii ocruisTop (pe3ynbTaThl pemieHus). [Ipoxoxaenue
YacTHUIIBI Yepe3 OAHOMEPHBIN MOTeHIUANbHbIN Oapbep. TyHHenbHBIH 3 deKT.

Tema 4.5. JJEMEHTBI KBAHTOBOM CTATUCTHUKH

Cnun. Omneparop I'aMuiabTOHa cHCTEMBI MakpodyacTHL. TOXIECTBEHHBIE YaCTHULIBI.
CuMMeTpuYHbIE U aHTHCUMMeETpUYHbIe coCTOsiHUSA. Depmuonbl U 0030HbI. [IpuHuun Ilaymm.
®azoBoe mnpoctpaHcTBo. KBanToBble cTatucTukn @Depmu — Jupaka u boze-OiHimTeiiHa.
CeepxnpoBoauMocTb. Dddext [kozedcona. BricokoremriepaTypHas CBEpPXIPOBOIUMOCTb.
CBepXTEKyUeCTb.

Paznen 5. CTPOEHUE U ®U3NUYECKHE CBOVCTBA BEIIIECTBA
Tema 5.1. PU3UKA ATOMA
KBantoBOo-MexaHnveckass MoJelb aromMa BOJOpoja (pe3yibTaTbl pPELICHHs YPABHEHUS

[Ipeaunrepa). KBanToBhIe YHClia 3JIeKTpOHAa B aroMe. KBaHTOBBIC 4YMCiIa OpPOMTAIBHOTO MU
CIIMHOBOTO MOMEHTOB. Co)keHHe MOMEHTOB. Pe3ynbTHpyromuii MOMEHT MHOTOA3JIEKTPOHHOU



cuctembl. KBaHTOBBIE UKCiIa 3TOr0 MOMEHTa. BeipoxkaeHne ypoBHeil. KpaTHOCTh BBIPOXKICHHUS.
Cxema yposaeii. [IpaBuno or6opa. CriekTpalibHble CEpUU aToMa BoAopoAa. MarHUTHBIIT MOMEHT
atoma. AToM B MarHUTHOM mojne. Dddekt 3eemana. PacmpeneneHue 3IeKTPOHOB B aTOME IO
JHEPreTUYECKUM YpOoBHAM. [lepuonnueckas cuctema 3JIEMEHTOB.

Tema 5.2. IBYXATOMHAS MOJIEKYJIA

Vpaeuenue Illpeaunrepa ajast mpocTeiiieid MoleKynbl (Mojekyna Bojopona). Cxema
SHEpPreTUYEeCKUX YPOBHEH JBYXaTOMHOM MOJEKyJbl, MX KojiebaTenbHas W BpalaTeiabHas
CTpyKTypbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

Tema 5.3. PU3UKA TBEPJ10OTI'O TEJIA

Kpucrannuueckoe cocrostHue. @DU3NYECKUE THUIBI  KPUCTAIMYECKMX  PEILIETOK.
TemnoemkocTs kpuctanoB. PoHoOHBL. B3anmozeiicTBue n3iydeHus ¢ BemecTBoM. CllOHTaHHOE
U BBIHYXJIeHHOE n3nyuyeHus. [IpuHuun netambHoro paBHoBecus u gopmyina [lnanka. Jlazep (Ha
IpUMepe TPEXYPOBHEBOI cucTeMbl). Pacipenenenne 31eKTPOHOB IO 3HEPrUusaM (pacnpencicHue
®epmu-/lupaka). Yposenb @epmu. VneanbHblil 37€KTPOHHBIN Tas.

ONEKTPOH B NEPHUOJUYECKOM IIOJ€ KPUCTaJUIa. DHEPreTHYECKHE 30HBI B KPUCTaJIaX.
Mertannel,  NOJYNPOBOJHUKH,  JHUINEKTPUKH.  OJEKTPONPOBOJHOCTH  METAIOB U
HOJIYIPOBOJHUKOB. KOHTaKTHBIE SIBICHUS. DIEKTPOHBI IPOBOJIUMOCTH U AbIpKH. COOCTBEHHAs U
IIpUMECHas IMPOBOAUMOCTb IOJYIPOBOAHUKOB. Tumbl mnomaynpoBogHukoB. dDusuka p-n—
nepexofa. IlomynpoBogHUKOBBIE AUOBI U TPAH3UCTOPHI.

Tema 5.4. ATOMHOE A1PO U SJIEMEHTAPHBIE YACTHUIbI

Crpoenue atomHoro smpa. [edext macc m sHeprusi cBsizu. Moxenu siapa. SnepHbie
cuibl. PagmoakTuBHOCTh. Buabl MOHM3HPYIOUIETO H3JIy4eHUs: o, f U y -U3NMydyeHHe. 3aKOH
paauoaKTUBHOIO pacnana. B3aumMmoneicTBHe paJuallMOHHOTO HW3JIYYEHUSI C BEIIECTBOM.
buonornueckoe ACUCTBUE HOHHU3UPYIOIUMX W3IYyYEHUU. SINEpHBIE peakuuu U UX OCHOBHBIC
tunbl. LlenmHas peakius neneHus. SAaepHbiil peakTop. SAnepHas sHepreThka. IKOJIOTHYECKHUE
npoOIeMsl siiepHOil sHepreTuku. TepmosiaepHble peakuuu cunte3a. [Ipobiiema ympaBisieMbIX
TEPMOSIEPHBIX PEAKIIHi.

Bunsl ¢ynnamentanbHbIX B3aumMopaencTBui. Kiaccudukanus sneMeHTapHBIX YaCTHIL.
YacTuisl 1 aHTUYACTULBI.

3AK/IIOYEHUE

CoBpeMmenHas (huznyeckast KApTHHA MUpa
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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

Kunematuka 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 YaCTHULIBIL.

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 Boioposia. KBaHTOBO MeXaHUYECKOE OMMCAHUE.
34. KBanToBas cratuctuka. Pacnpenenenue ®epmu-/lupaxa.
35. 30HHas Teopus TBEPABIX Tell. TeroBble, 3TEKTPUUECKUE 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.
N3yuenue saBneHus 31€KTPOMArHUTHON UHAYKIIHH.
CrosxeHue 2JIeKTPOMarHUTHBIX KOJIeOaHMi.
N3y4eHne mpoueccoB penakcauuu B KOHIEHCATOpax.
W3yuenue sBIeHNUs UHTEPPEPEHIIU CBETA.
Nzyuenune mudppakunn Openens u @paynrodepa.
W3ydeHne cBOWCTB MOJISPU30BAHHOIO CBETA.
H3y4eHne 3aKOHOB TEIUIOBOTO M3JIyYCHHUS.
Nzyuenue BHentHero Gporodddexra.

N3yuenue criekrpa U3IydeHHs aToMa BOJOpO/a.
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1 cemecmp 34 18 16
Beeoenue (2 u.) 2 Kommnelotepnas [4]
npesenTarms Nel. [5]

1 dDu3nyecKkne 0CHOBBI MEXaHUKH, TEPMOAMHAMHKA 1 32 18 16
MOJIeKyJIsipHas ¢pu3nka (66 4.)

1.1. | Kunemamuxa. YMK. [1] 3amura oryera
Jlekuu. Mexanndeckas cucreMa. MaTtepuanbHas Touka. Tepmoe 4 KomneroTepHas [4] 1o 11ab. pabore.
teno. Cuctema orcdera. Uncno cTemeHerd cBOOOIbI MEXaHUIECKOM mpe3enTarms Nel-1. [TpoBepounas
cucrembl. KunemaTtuka MmarepuayibHOil Touku. llepememienue u JlabopaTtopnas pabora.
myTb. CKOpOCTh M yCKOpeHHe. BrlumcieHune NpoHeHHOro MyTH. yYCTaHOBKa.

TanreHnuanbHOEe M HOpManbHOE ycKopeHHs. KuHemaTtuka TBepIoro

Tena. BpaleHne TBEpIOro Tela BOKPYT HEMOJIBM)KHOW OCH,

VYTi0Bast CKOPOCTh M YIJI0BO€ YCKOpeHHe. CBsI3b MEXAY yIIIOBBIMU

W JUHEHHBIMM KHHEMaTHYeCKHMMHU BennunHamu. [IpeoOpasoBanms

KMHEMaTHYEeCKUX BEJIWYHMH IIPH IEpexoJie M3 OJHOH CHCTEMBI

oTcYeTa B IPYTYIO.

[p.3anstue.  OmpenerneHne  KHHEMaTHYSCKUX — MapaMETPOB 2
JIBIYKCHUST MaTEPHAIbHOM TOYKU M TBEPIIOTO TEla.

Jla6.paGora. l3ydeHne KWHEMATHKH [BIKCHHS Ha IIpUMeEpe 2
MaluHbl ATBy1a.

1.2. | Aunamuxa mamepuanvnoii mouxu. YMK. [1] 3amura oTyera
Jlekunu. ITpuuuHBl W3MEHEHHUsT CKOpPOCTH Tena. [lepBuiii 3aKoH 2 KommerotepHas [4] 1o j1ab. padore.
Hetorona.  UuepumanbHble  cuctembl  oTcuera.  [IpuHuun npe3enraryst Ne 1-2, [IpoBepounas
otHocutenbHOCTH [anunes. IlpeoOpazoBanust ['amwiies. Macca u JlaGopatopHas pabora.
uMiyisc. Bropoit 3akon HbroToHa. VYpaBHeHuEe JBMIKEHUS YCTaHOBKA.




MaTepUabHOM TOYKM B MHEPLMAIBHOW CUCTEME OTcyera. Tperuit
3akoH HptoroHa. MHBapHaHTHOCTb  ypaBHEHMS  JIBHDKEHHMS
OTHOCHTENIBHO TIpeoOpazoBanmii ['ammmes. 3akoH BCEMHPHOTO
TsaroTeHust. Cuia TsDKeCTH M Bec. Yrpyrue cuibl. Cuilbl TPeHUs U
COIIPOTUBJICHU.

HeI/IHepHI/laﬂbHI)IC CUCTCMBI OoTCUcCTa. Cubl HWHEPLUH.
YpaBHEHME ABMKEHUS MATEPUAIIBHOM TOYKM B HEUMHEPLUAIBHOU
cucreme  orcuera. [IpyHIMO  SKBUBAICHTHOCTH. [ paHMIIBI
MIPUMEHUMOCTH HBIOTOHOBCKOW MEXaHUKH.

IIp.3ansatne. OmnpeneneHre IMapaMeTpoB JBWXKEHHS Tela U
CHJIOBBIX  BO3JCHCTBMI Ha  OCHOBE  3aKOHOB  JHHAMHKH
MaTepHAIEHON TOYKH.

Jla6.pa6ora. VccnemoBanne mapaMeTpoB IBIDKCHHS Ha IpUMepe
MasaTHUKOB O0epOeka u MakcBea.

1.3.

3aKonbl coxXpaneHus.

Jlekunu. CocTosiHME MeXaHW4YecKo cucTembl. COXpaHSIOIIHecs
BennuuHBL. CBsS3p 3aKOHOB  COXPAaHEHHS CO  CBOWCTBAMH
MMpOCTpaHCTBA W BPCMCHH. Cutel BHYTPCHHHMC W BHCIIHHUEC.
3amkHyTast cucrteMa, HMwmmynabc cucteMbl. 3aKOH COXpaHEHUS
nMmnyibca. LleHTp Macc. VYpaBHeHHE [BM)KEHHS IIEHTpa Macc.
Cucrema mneHTpa Macc. PeakTuBHOE JIBIDKCHHE. YpaBHEHHE
Memepckoro u ¢opmyna I[{uonkockoro. Pabora u MOIIHOCTB
cunbl. KuHetndeckast »Heprusi yacTHibl. KOHCEpBAaTHBHBIC CHITHL.
[onstne cumoBoro mons. [loTeHImWanpHAs SHEPTHS YaCTUIBI B
cuioBoM tone. [TomHast MexaHWYeCKash YHEPTUS YaCTHIBL. 3aKOHBI
ee W3MEHeHHs M coxpaHeHHs. CBsS3p MEXIy NOTCHIHATBHON
SHeprueil M CUiIon moisi. MexaHudecKast SHEpTHsl CHCTEMBI. 3aKOH
COXpaHEHHs] MEXaHWYECKOH IHEPTUU CHCTeMBl. MOMEHT HMITyJbCca
yacTulbl. MomeHT cunbl. Ilapa cuin. YpaBHeHHE MOMEHTOB.
Mowment HUMITyJIbCa CHUCTEMBI. 3akoH COXpaHCHHUA MOMCHTaA
HUMILYJIbCA.

IIp.3ansaTne. OmnpeneneHne MapamMeTpoB IBMXKCHUS Ha OCHOBE
3aKOHOB COXpPAHEHHsI SHEPTHH, HMIIYJIbCa U MOMEHTA UMITYJIbCa.

YMK.
KommerotepHas
npesenrtarus Ne 1-3.

[1]
[4]

[IpoBepounas
pabora.

1.4.

Mexanuka meepoozo mena.

Jleknun. Yucno creneHeil cBoOOABI TBEpAOTO Tella. YpaBHEHUS
JBIDKCHUS] TBEPIOTO Tesla. MOMEHT MMITyJIbCa TeJlad OTHOCHTEIBHO
ocu. MOMEHT WHEpIMHM Tena OTHOCHUTENBHO oOcH. Teopema
[Telinepa. YpaBHEHHE IUHAMHUKN TBEPJIOTO TEJd, BPAIIAOIIETOCS
BOKPYT HEMOJBIKHOM ocu. KnHeTnueckas sHeprus BpaIiaromerocs
TBepAoro tena. PaboTa BHEIIHMX CHMJ NPH BPALIEHHH TBEPAOTO

YMK.
Komnsrotepnas
npe3eHraryst Nel- 4.
JlabopaTtopHas
YCTaHOBKaA.

[1]
[4]

3amura oTyeTa
o 11ab. padore.
[IpoBepouHnas
pabora.




tena. [upockom.  I'mpockommyeckmii  3ddexr. IIpemeccus
rupockorna. I1Iockoe ABMKeHNE TBEPAOTO Tela.

IIp.3anaTue. OmnpeneneHue mapaMeTpOB IBIDKCHHA Tena H
CHJIOBBIX BO3IEHCTBMH Ha OCHOBE 3aKOHOB AWHAMHKU TBEPIOTO
Tena.

JIa6. padorta. OmnpeneneHe MOMEHTOB MHEPIIMHM U MOZIYJS CABHUTra
TBEPJbIX TEJI METOJIOM KPYTHIIBHBIX KOJIEOaHUI.

15.

Koneoanua.

Jlexknun. OOmmue cBefeHus O KojeOaHusIX. Y paBHEHHE CBOOOIHBIX
KoyieOaHUH TOA JEeWCTBHEM KBa3WyNpYrol CHIBI M ero oouiee
pemieHue. ['apMOHMUECKUM OCLMIIISATOP. DHEPrusi FapMOHUYECKOTO
ocamutaTopa. CroXeHHe TapMOHNYECKUX KOIEOaHUH.

@usznveckuif ¥ MaTeMaTW4YeCKUH  MasTHUKH  (MaJble
KosieOaHus). YpaBHEHNE 3aTyXalOIUX KOJICOAHWH M €ro peleHue.
Koapdmument  3aryxammsa.  Jlorapupmudeckuii  meKpeMeHT
3aryxaHus. JJoOpOTHOCTh. YpaBHEHHE BBIHYKICHHBIX KOJEOaHUN U
ero oOriee penieHue. Y CTAHOBUBIINECS BBIHYX/ICHHBIE KOJIEOaHUs.
Pe3onanc. PezonaHcHbIE KpUBBIE.

Ip. 3ansaTme. Pacder XapakTepuCTHK HE3aTyXalOMUX H
3aTyxaromux konebanuil. CroxxeHne KonebaHui.

JIaé pa6orta. l3yyenue napaMeTpoB KoieOaHUH (H3MYECKOTO U
MaTEMAaTU4YECKOTr0 MasiTHUKOB.

YMK.
Komnsrotepnas

npe3eHraryst Nel- 5.

Jlaboparopnas
YCTaHOBKa.

[1]
[4]

3amuTa oTyeTa
1o 11ab. padore.
ITpoBepounas
pabora.

1.6.

Ynpyzue sonnw.

Jlekumnu. Pacnipoctpanenue BosiH B ynpyroit cpene. Ilpogonsasie u
noriepedHsle  BOJTHBL. DPOHT BOJIHBI M BOJIHOBAS TOBEPXHOCTb.
[Tnockue, chepuueckne W IWIMHApPHYIECKHE BOJHBL. CKOpOCTBH
BOJHBI. JlnMHA BOJHBL. YpaBHEHHE IUIOCKOM BOJIHBL. BoaHOBOM
BEKTOP M BOJIHOBOE uucio. BomHoBoe ypaBHeHue. Cymnepnosuims
BOJIH. YpaBHEHHE IIIOCKOH crosueil Bomubl. Cdepuyeckas BoIHA.
OHeprusi ynpyrod BOJHBL. IIOTOK M MJIOTHOCTH MOTOKAa SHEPIHUU.
Bekrop YmoBa. Dddexr Jlomiepa At 3ByKOBBIX BOJIH.

Ip. 3aHsITHE. Pacuer BEJIMYUH, XapaKTepU3yOLHX
pacIpocTpaHeHHe BOJIH. Y paBHEHHUE IUIOCKOH BOJIHBI.

YMK.
Komnerotepnas

npe3enraryst Ne 1-6.

[1]
[4]

ITpoBepounas
pabora.

1.7.

Cneyuanvhasa meopusa OMHOCUMENbHOCIU.

Jleknuu. Iloctynatel chnenuanbHOM TEOPUU OTHOCHUTEIBHOCTH.
Cunxponmzanus vacoB. [loHstue coObiTHs. IIpeoOpasoBanus
Jlopenna m TpeGOBaHWE PENSATUBUCTCKOW  HWHBAPHAHTHOCTH.
PenstuBncTcKnit 3aKOH IpeoOpa3oBaHus CKOPOCTH.
OTHOCHTENBHOCT ~ TOHATHS  OJHOBPEMEHHOCTH.  VI3MepeHme
pacCTOSHUH M NIPOMEXYTKOB BpeMeHu. VIMmysnbCc u  3HEprus

YMK.
Komnsrotepnas

npe3eHraryst Ne 1-7.

[1]
[4]

ITpoBepounas
pabora.




pensTuBUCTCKON dacTuipl. [IpeoOpazoBaHus MMITyIbCa U SHEPTUH.
B3anMocCBsI3b 3HEPrUM M MMIyJbCA. DHEPrHs IOKOS. YpaBHEHHE
JIBIDKCHUSI PENIATHBUCTCKOM wacTuibl. IIpeoOpasoBaHue BekTOpa
CHJIBI IIPU TIEPEXOJIC U3 OJHON MHEPIUAIbHOW CHCTEMBI OTCUETa B
JIpyTy10. 3aKOHBI COXPAaHEHHsI YHEPTUU U UMITYJIbCA.

IIp. 3ansaTHe. M3MepeHue paccTOSIHUH M NMPOMEXYTKOB BPEMEHH.
[Ipeobpa3oBanus UMIyJabca M IHEPTHU. B3auMOCBS3b 3HEpruu U
uMmnynbca. [IoHATHSA NOTHON SHEPTUH U DHEPTHsI MOKOS.

1.8.

OcHOogbl MEpMOOUHAMUKU U MONEKYTIAPHOIU (hu3uKu.

Jleknuu. Makpockonuyeckas CUCTEMAa U €€ TepPMOJUHAMUYECKOE
COCTOSIHME. YpaBHEHHE cOCTOsIHMA. MpaeanbHblil ras. YpaBHeHHE
COCTOSTHHS MJI€aJIbHOTO Ta3a.

IlepBBIii  3aKOH TEpMOAWHAMUKH. BHYTpeHHss 3Heprus
HAeaTbHOTO Ta3a. YpaBHeHHe Maiiepa. AnnabaTiudeckuii mpoiecc.
VYpaBuenue Ilyaccona. Tepmogunamuueckuid nukn. KIIJ[ nwmxia
(TerutoBoii MamuHBl). BTopoii 3akoH TepmoanHamMuku, OOpaTHMEbIe
n HeoOpaTmmMble mporecchl. HepaBencTBo Kimaysmyca. DHTpomms
cucteMsl. 3akoH Bo3pactanus sHTponuu, Lukn Kapro. KITJ[ nukia
Kapho (naeanbHO# TEMI0BON MAIlIUHBI).

TepMoamHaMUYeCKU u CTAaTUCTUYECKUI METO/IbI
uccnenoBanus. lloHstue QyHKUMM pacrpenenaeHust (IUIOTHOCTH
BEPOATHOCTH) CIy4dalHOW BenuuuHbl. PacmpeneneHue Moiekyn
WACUIFHOTO Ta3a II0 CKOpocTsAM (pacmpenesieHne MakcBera).
Cpennsis, CpeaHEKBaIpaTHUHas M HauOoJiee BEPOSITHAS CKOPOCTH
MoJiekyll. Pacnpenenenyre MoaeKya HAEaIbHOTO raza Mo YHEPTUsiM.
Cpenusis KHHETHYECKash JSHEPTUsl IOCTYNATEIbHOTO JIBIDKCHHS
MOJIEKYJBI. 3aKOH  paclpeleNieHns] KHHETHYECKOH  JHEeprun
MOJIEKYJIBI TO CTEHEeHAM CBOOOIBI. BHyTpeHHsSsT sHeprus u
TEIVIOEMKOCTh ~ MJeadbHOro ra3a. CTaTUCTHYECKHIl  CMBICH
TEMIIEpaTypbl. Y paBHEHHE MOJIEKYIIPHO KUHETUIECKONW TEOPHHU JIJIS
JaBICHUS Tras3a. PacnpeneneHne MOIEKyn HICaIbHOIO rasza o
KOOpJIMHATaM BO BHeEIIHeM Tojie (pacmpezaeneHue bombivaHa).
Pacnipenencnue Makxcgeina-bosbimana. Makpo- u
MHKPOCOCTOSIHUSL TePMOJANHAMHYECKON cHUCTeMbl. CTaTHCTHYECKHH
Bec MakpococTossHus. CTaTHCTHUECKUI  CMBICI  JHTPOIHUHU.
DHTpOIUS U HEOOPATUMOCTH POLIECCOB.

Peanbuple razel.  Cunsl M MOTEHUUWANbHAs — DHEPrus
MEXMOJIEKYJISIPHOTO ~ B3aMMOJCUCTBHA, YpaBHeHHe Bau-mep-
Baannca. ®azoBsie nepexonsr | u I1 poma. Kputnueckas Touka.

I1p. 3aHsATHA. YpaBHEHHE COCTOSHHS U MPOLIECCH], TPOTEKAIOIINE B

10

YMK.
Komnsrotepnas

npe3eHraryst Ne 1-8.

JlabopaTtopHas
YCTaHOBKa.

[1]
[4]

3amura oTyeTa
1o ;1ab. padore.
ITpoBepounas
pabora.




niealbHbIX  cpepax.  Pacnpenenenne — Makcsemia.  Pacuer
TepMOAMHAMHYECKUX mapameTrpoB cucteM u KIIJ[ TemmoBeix
MaIlIvH.

Jlad pa6oTta. 1. OnpeaeneHue OTHOIIECHHUS TETNIOEMKOCTEH ra3a mpu
MOCTOAHHOM JaBJICHUU U IIPHU IOCTOAHHOM 06’beMe.

2. V3ydenue xapakTepUCTHK BSI3KOCTH JKUIKOCTH.

2 cemecmp

52

18

16

DJIEKTPUYECTBO, MATHETH3M M 3JIEKTPOMATHUTHBIE BOJIHbI
(90u.)

52

18

16

2.1

dnexmpuueckoe nose ¢ saKyyme.

Jleknuu. OnexTpudeckuil 3apsi U €ro cBoiicTBa. 3aKoH
COXpPaHEHMs 3JIEeKTpU4ecKkoro 3apsaga. 3akoH Kymana. ITpuniun
CyNEepHo3uLK CUI. OJIeKTpocTaTHueckoe mnoje. HampsbkeHHOCTH
IEKTPOCTATUYECKOTO TIONIs. [IpWHIMI Cynmepmo3umuy  ToJei.
HanpspkeHHOCTh TIOJIST TOYEYHOTO 3apsiia M CHCTEMBI 3apsijioB.
IMotok m muBeprenuust BekTopHOro mousisi. Teopema [aycca st
ANEKTPOCTATUIECKOTO TONA (B HWHTETPANbHOM W JIOKAIBHOU
¢opmax). Hupkymsiuus w0 poTop BeKTOpHOTO moisd. Teopema o
LUPKYJSIIAN BEKTOpa HANpPSDKCHHOCTH 3JIEKTPOCTATHYECKOTO OIS,
BesBuxpeBoil xapaxrep sJnekTpocTaTHueckoro mois. lloreHmman
ANEKTPOCTaTUYEeCKOTo Mojs. CBA3b MOTEHIMAIa M HANPSKEHHOCTH
3NEeKTpOCTaTU4ecKoro mnond. IloreHnuan mojas TOYEUHOro 3apsja u
CUCTEMBI 3apA]0B. DIEKTPUUECKUH MOMEHT Iumnois. MOMEeHT cui,
JEHCTBYIOIIMX HA JUIONAb B AJIEKTPOCTATUYECKOM  TIOJIE.
IMoTeHnmanpHas >HEprust AMIONSA B DIEKTPOCTATHUECKOM IIOJIE.
Cuna,  gelicTByromass Ha  JWINOJb B HEOJHOPOJHOM
ANEKTPOCTATUYECKOM IOJIE.

Ip. 3ansTue. Pacuer HanpsXKEHHOCTH W MOTEHIMAlA
IEKTPUYECKOTO TIONIS AWCKPETHOTO W PACHPENEIICHHOTO 3apsiia.
Teopema Octporpaznckoro-I'aycca. Teopus MOTEHIIMATHHOTO IO
3apsiza.

Jlad padora. M3ydyeHue 31eKTpOCTaTUUECKUX MOJIe METOI0M
3JIEKTPOJIMTHYECKON BaHHBI.

YMK.
Komnsrotepnas

npe3eHraryst Ne 2-1.

Jlaboparopnas
YCTaHOBKa.

[2]
[4]

3amuTa oTyeTa
1o 11ab. padore.
ITpoBepounas
pabora.

2.2.

Inekmpocmamuueckoe none 6 cpeoax.

Jexkmuu. [wdnextpuku. CBs3aHHBIE W CTOPOHHUE 3apsblL.
[onspuzoBaHHOCTH. JMdNeKTpUYeckas BOCIPUUMYHABOCTE. BekTop
ANEKTPUYECKOTO CMEMNICHUA. JIMANEeKTpUUecKas MPOHHUIIAEMOCTb.
Teopema I"aycca jyist BEKTOpa MEKTPUUECKOTO CMEIIEHHs. Y CIIOBHS
Ha rpaHuIe JIBYX JIDJIEKTPUKOB. [IpoBoaHUKH B
anekTpocratuueckom mosie. [losme u  pacmpenencHue 3apsaa B

YMK.
Komnsrotepnas

npe3eHraryst Ne 2-2.

Jlaboparopnas
YCTaHOBKa.

[2]
[4]

3amuTa oTyeTa
o 11ab. padore.
ITpoBepounas
pabora.




MPOBOJHUKE. DIEKTPOEMKOCTh YEIWHCHHOTO IPOBOJHUKA W
cucteMbl poBoaHUKOB. KoupeHcaropsl. [loTeHnmansHas SHEprus
CHCTEMBI 3apsi10B. [ITOTHOCTD SHEPTHH HNEKTPOCTATHIECKOTO OIS,
Mp.3anstue. Kongencaropel. CoequHeHHE  KOHIAEHCATOPOB.
DHeprusi KOHACHCATOPOB.

Jla6 pabota. l3ydeHue mpOIECCOB 3apsiAKM M PaspAIKU
KOHJIeHCcaTopa.

2.3.

Dnexkmpuueckuii mok.

Jlekmuu. Cwia YW IUIOTHOCTh TOKA. YPaBHCHHE HEMPEPHIBHOCTH.
ComnpotuBicHHue TMpoBOAHUKA. 3akoH Owma s  OZHOPOIHOTO
npoBoguuka. Croponnue cuibl. JJC. 3akon Owma jans
HEOTHOPOAHOTO yd4acTka memu. O0oOmeHHbH 3akoH Oma. 3akoH
xoynsa-Jlenua.

[p. 3aHaTHe. Pacder mapameTpoB SJICKTPUUCCKUX IICTICH 10
3akoHamM Owma, mpaBmiam Kupxroda. bamanc momuocterr n KITJ
3JIEKTPUUYECKOM LIETIH.

Jla6 pa6ora. l3yueHne 3aKOHOB IOCTOSIHHOTO TOKa

YMK.
Komnsrotepnas

npe3eHraryst Ne 2-3.

[2]
[4]

IIpoBepouHas
pabora.

2.4.

Maznummnoe none 6 saxyyme.

Jlekunu. Ilosne paBHOMEpHO ABMXKYILIErocs 3apsna. MarnurtHas
nHaykiys. Cuna Jlopenna. ITpuniun cynepno3unuu nojiei. 3akoH
buo-Capapa-Jlarutaca. MarnutHelii moTok. Teopema [aycca mmst
MarHuTHoro nojis. Teopema o uupkyisiuuu Bektopa B. Buxpesoit
xapaktep MarHutHoro mnoiisi. Cuna Amnepa. MarHUTHBII MOMEHT
KOHTypa ¢ TokoMm. Cmia, neiicTByromas Ha KOHTYP C TOKOM B
MarHuTHOM Tojie. PaboTa cuil MarHUTHOTO TOJIS TIPH TIEPEeMEIICHUH
KOHTYpa ¢ TokoM. [loTeHIManpHass MeXaHU4IecKast SHepTus KOHTYpa
C TOKOM B MarHUTHOM IIOJIE.

IIp. 3ansATHE. PacueT MarHUTHON MHIYKUUH 110JI1 OT IPOBOJHUKOB
pa3uyHON KOH(HUTYypauu. 3aKOH MOJTHOTO TOKa. PacueT nBMKeHus
YACTUILIBI ¥ TPOBOJHUKOB C TOKOM B MATHUTHOM TIOJIE.

YMK.
KommnbrotepHas

npe3enrarust Ne 2-4,

2]
[4]

[IpoBepounas
pabora.

2.5.

Maznummnoe nosie ¢ geujecmee.

Jlexkunu. Hamarunyennocts, Tokn HamarHnuuBanus. Lupkyisanus
HaMarHMYeHHOCTH. BekTop HampsykeHHOCTH MarHMTHOTO MO |
TeopeMa O €ro UUPKyJIsNuM. YCIOBHA Ha TpaHUIE OBYX
MarHeTukoB. Kpusasg HamarHuuuBanuda. I'ucrepesuc. OcraTouHas
HaMarHU4EHHOCTb. THUIBI MAaTHETHKOB.

Ip.3ansaTne. HamarundeHHocTs. MarHuTHas IpOHUIAEMOCTb.
HanpsxenHoCTh MarHuTHOrO nost. ['ucrepesuc.

Jla pa6ora. V3yueHne MarHUTHBIX CBOHCTB (DeppOMAarHeTHKOB.

YMK.
KommnbrotepHas

npe3enrarust Ne 2-5.

Jlaboparopnas
YCTaHOBKa.

2]
[4]

3amuTa oTyeTa
1o j1ab. padore.
IIpoBepouHas
pabora.




2.6.

Henenue 3nekmpomazHumMHOU UHOYKYUU.

Jlekunu. Onbitel @apanes. [IpaBuno Jlenua. [TonHbI MarHuTHBINA
MOTOK (TOTOKOCIICIUICHHE). 3aKOH 3JCKTPOMATHUTHOW WHITYKIHH
(‘'3axon dapanes). SInenue camonnaykuun. MugykrusHoCTh. D/1C
CaMOWHAYKINH. B3anMHas WHIYKTHBHOCTh. DHEPTUS MAarHUTHOTO
moJist. [IIOTHOCTH SHEPTHH MarHUTHOTO TTOJIS.

Mp. 3ansarue. Pacyer morokos, 3JIC HHAYKINN ¥ CaMOMHIYKIIUH.
DHeprus MarHUTHOTO TOJISI.

YMK.
Komnsrotepnas

npe3eHrarys Ne 2-6.

[2]
[4]

3amuTa oTyeTa
1o 11ab. padore.
ITpoBepounas
pabora.

2.7.

Onekmpuueckue Konebanus.

Jlekuuu.  KBasucranmuonapueie  Toku.  CBOOOIHBIE
KoebaHus B KOHType 06e3 akKTUBHOTO conpoTuBieHHs. CBOOOAHEIE
u 3aryxatome KosieOanus. Jlorapudmuueckuii  geKpeMeHT
3aryxaHus.  JIoOpoTHOCTh.  BBIHYXIEHHBIE  DIIEKTpUUECKHE
konebaHusa. Pe3oHaHCHBIE KPHBBIC AJIS HANPSOKEHUS W CHUJIBI TOKA.
Ilepemennslil anexTpuueckuil Tok. 3akoH Oma s Lenu Ie-
peMeHmIIo ToKa. Pe3oHanc HanpspkeHUH ¥ TOKOB. MOIITHOCTD B LIENH
MIEPEMEHHOTr0 ToKa. [lelicTByoMe TeUeHUs TOKA U HalpsHKEHUS.
Ip. 3ansiTHe. PacueTr xapakTepuCTUK HE3aTYXAIOIINX, 3aTyXarOLIHX
1 BBIHY)KICHHBIX 3JIEKTPOMArHUTHBIX KoneOaHui. CroxeHue
koseOanni. [lepeMeHHBIH STCKTPUIECKUH TOK.

YMK.
KommbrotepHas

mpe3enTarus Ne 2-7.

2]
[4]

[IpoBepounas
pabora.

2.8.

Ypasenenua Maxkceenna.

Jlekunu. BuxpeBoe »diieKTpudeckoe TMoje. ODJIeKTPOMArHUTHOE
mornie. Tok cmemenus. YpaBaeHuss MakcBemna. 3aKOH COXpaHEHHS
OHEPIrun B QJICKTPOANHAMUKE. IInoTHOCTD OHEPIrun
aneKkTpoMarHuTHoro nousa. Bekrtop IloitHTuHra. IlpeoGpa3zoBanus
KOMIIOHEHT 3JIEKTPOMAarHUTHOTO TOJII TpU Iepexojie M3 OJHOU
HMHEpUUAJIbHON CHUCTEMBI OTCUETA B APYTYIO.

YMK.
KommerotepHas

npe3eHTtarus Ne 2-8.

2]
[4]

[IpoBepounas
pabora.

2.9.

Dnekmpomazuummsle 60HbL.

Jlekunu. BosHOBBIE ypaBHEHMsI AJIsi SJEKTPOMArHUTHON BOJIHBIL.
OCHOBHBIE CBOICTBA IJIOCKOW AJIEKTPOMArHUTHOW BOJIHBI. OTIBITHI
lepma. Ompir  JleGeneBa. MHTEHCHMBHOCTH 3IIEKTPOMArHUTHOM
BoTHEL [loBenieHre TITOCKOH 3IIEKTPOMATHUTHON BOJTHBI Ha TPAaHUIIE
paszena nByx cpen. M3mydeHue qUImos.

IIp. 3ansaTHe. OmnpenercHue XapaKTEPUCTUK BIEKTPOMATHUTHBIX
BOJIH.

YMK.
Komnsrotepnas

npe3eHrarys Ne 2-9.

[2]
[4]

ITpoBepounas
pabora.
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3 OnTtuka (22 4.) 10 12

3.1 Dnemenmel 2eomempuyecKoil ORMUKU. YMK. [2]
Jleknun. CseroBass BonHa. [lokasarens MpeIOMIICHHS CPEZbI. 2 Kommnerotepnas [4]
3akoHBl reoMeTpuueckod onrtuku. Onruueckas AAMHA IIyTH. npesenTtarys Ne 3-1.
Mpunnun @epma. TayTOXpOHHOCTS.

3.2. | Humepghepenuyus. YMK. [2] 3ammra oT4yera
Jlekuuu. [IpuHIMI CyHepHno3WINU BOJH. 3aKOH CIIOXKEHHUS 2 KomneroTepHas [4] 1o 11ab. pabore.
uHTeHCHUBHOCTEeH. UWHTepdepenmus naByx Bomm. Onrmdeckas mpe3enraryst Ne 3-2, [IpoBepounas
pasHOCTh X0ja. YCIOBHA HHTEP(EPEHIMOHHBIX MAaKCHMyMOB H JlaboparopHas pabora.
MHHAMYMOB  HWHTEHCHBHOCTH. IloHSiTHE O  KOTE€pPEHTHOCTH. YCTaHOBKa.

BpemMeHHas U MpoOCTpaHCTBEHHAss KOT€PEeHTHOCTh. Bpems, [umHa u
paanyc korepeHTHOCTH. CriocoObl HaOMIOAEHUS HHTEp(EepeHIINN
cBera. MHTepdepeHIns NpU OTPaKEHHUH OT TOHKHX IUIACTHHOK.
Komnbiia Hetorona. [IpocBetnenune ontuku. MHTEpdEepoMeTphI.

JIa6 pa6ora. 3yueHue siBeHns: HHTEPPEPEHIMN CBETa B TOHKHX
TUICHKAX.

3.3. | Augpaxuusa. YMK. [2] 3amuTa oTyeTa
Jlexkmun. [Ipunmun [Nolirenca-®penens. Judpakius Ppenenst u 2 Komnsrotepnas [4] 1o y1ab. padore.
mudpaxuus Opaynrogepa. 3ousr Ppenens. Audpaknus Ppenens npesenTtarys Ne 3-3. IIpoBepounas
ot kpyrioro otBepcrus. Judpaxuns @paynrodpepa ot ogHON menn pabora.

u or aByx menedd. JudpaxnmonHas pemerka. Judpaxmms
PEHTI€HOBCKUX JIy4yen. dopmyna Bparra-Bynsoda.
Pentrenoctpykrypusbli ananus. IlonsTre o ronorpadum.

Jlad paoora. [ludpakiys cueta Ha HIEJN U pEIIeTKe.

3.4. | Honsapuszayus. YMK. [2] 3amura oryera
Jlekmuu. EcTecTBeHHBI © mOJsApuU30BaHHBIA cBeT. CTeneHb 2 KomnbroTepHas [4] 1o j1ab. padore.
noispusauuu. lIpoxoxxneHue cBeta 4epe3 aHU3OTPOIHYIO Cpeay npe3enraryst Ne 3-4, [IpoBepounas
(xpuctaiibl). OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JIy4H (BOJIHBI). Jlaboparopnas paborta.
Onrtnyeckas OChb M TIJIaBHAs IUIOCKOCTh Kpuctamia. Jnxpousm. YCTaHOBKa.

Ionspusarops! u ananu3atopsl. 3akoH Mamoca. [lonspusanus npu
oTpaxkeHuu u npenomiaeHuu. Gopmynsr Openens. Yron bprocrepa.
Jla6 pa6ora. l3yueHne CBONCTB MOJISIPH30BAHHOTO CBETA.

3.5. Bzaumooeiicmeue IIEKMPOMAZHUMHO20 uznyuenHus c YMK. [2] [IpoBepouHnas
sewecmeom. KommnproTepHast [4] paborta.
Jlekunu. ®uznyeckas CyIIHOCTb SIBJIEHHS MPEIOMIICHUS CBETa. 2 npe3enrarys Ne 3-5.

Hucniepcus cera. ['pymmoBas CKOpOCTb. DJeMEHTapHas TEOPHA
mucnepcun. [lornmomienue cera. Kodp@uIUEHT mMOMIOMICHUS.
3akoH byrepa. Paccesiaue cBera.
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4.1. Keanmoegvie ceéoiicmea 31eKmpoMaZHUMHO20 U3TYYECHUA. YMK. [3] 3amuTa oTyeTa
Jlekumnu. T'mnoresa Ilnanka. Teopus paBHOBECHOIO TEIJIOBOTO 4 KomnbrotepHas [4] 1o 11ab. padore.
nanyuenns.  Doroaddexr. Dopmyna ODitHmreitHa.  Dddekr npesenTtarys Ne 4-1, ITpoBepounas
Komnitona. MopenpHble  NPEACTaBICHUS  3JIEKTPOMArHUTHOTO Jlaboparopnas pabora.
M3IYYCHUS TPU €TO B3aUMOJICHCTBHH C BEIICCTBOM. YCTaHOBKA.

Jla pa6ora. l3yueHne 3aKOHOB TEIJIOBOTO M3ITYUCHHSI.

4.2 Onucanue 08U ICEHUA 68 MUKpOMUpPE. YMK. [3] [TpoBepounas

Jlexkuuu. ['mmoreza ne Bpoitnsa. Judpakums 3meKTpoHOB. OMBITH 2 KomneroTepHas [4] pabora.
JpBuccona — Jxepmepa. HenpuMeHUMOCTh MOHATHS TPAeKTOPUU npeseHTtarys Ne 4-2,
K MHKPOYACTHUIIAM. CootHomeHne HEOIIpeIeIeHHOCTEH
leiizenbepra. 3amanue COCTOSIHMSI 9YacCTHIBI B KBAaHTOBOM
MeXaHMKe: TCU-QYHKIUS ¥ BEPOSTHOCTHBIA CMBICI €€ KBajpaTa
moayns. Hopmuposka. IlpuHImMn cyneprno3unuu  COCTOSHUM.
[IpocTpaHCcTBO COCTOSTHUIT MUKPOYACTHUIIBI.

4.3. Onepamoput pusuueckux eeiuvun. YMK. [3] IIpoBepouHnas

Jleknun. IloHsTne omeparopa B INPOCTPAHCTBE COCTOSIHHUIL. 2 Kommnerotepnas [4] pabora.
CoOcTBeHHbIE 3HAaUYeHHWs M COOCTBEHHbIE (YHKIMH OIEPaTOpPOB. npesenTarys Ne 4-3.
®duznveckuii CMBICK CHEKTpa COOCTBEHHBIX 3HAYECHHUH oreparopa,
MTOCTABJICHHOTO B COOTBETCTBHE (U3MUecKoi BenmmumHe. CpenHue
3HaYeHUs BedmyuH. OmepaTopsl paglyc-BEKTOpa, HUMITYJIbCA,
MOMEHTa HMMITyJIbCa W TOJMHON 3Heprum (omeparop ['ammibTOHA)
MHKPOYACTHIIBI.

44. Ypasuenue Illpeounzepa. YMK. [3] ITpoBepouHast

Jlekunu. HecranmoHnapHoe (BpeMEHHOE) U CTallMOHAPHOE 4 KommerotepHas [4] pabora.
ypaBaenus [llpenunrepa. CramuoHapHble cocTosiHUs. YacTuia B npe3enrarus Ne4-4.
OJIHOMEPHON OCCKOHEYHO IyOOKOW TOTCHIMAIBHOW sME W
TPEXMEPHOM MOTEHIIMATBHOM SAINKE c abCOIIIOTHO
HETPOHUIIAEMbIMU CTCHKaMH. KBanroBanue SHEPTHH.
I'apmonnveckuii OCLUILIATOP (pe3ynbTatsl pemeHus).
[MpoxoxneHne dYacTUIBI Yepe3 OJHOMEPHBIH MOTCHIUAIbHBINA
6aprep. TyHHENbHBINA YPQEKT.

4.5. | Dnemenmol K6AaHMOBOI CIMAMUCMUKU. YMK. [3]
Jleknuu. CrimH. Omnepartop ['aMHIBTOHA CHCTEMBI MaKpOYACTHII. 4 KomnreroTepHas [4]

ToxnectBenHble YacTHIBl. CHMMETPUYHBIE W AaHTUCHMMETPHYHBIC
cocrostans. Pepmuonsl u 6030HBL. [lpuamun Ilaymu. dazoBoe
npoctpadcTBo. KBaHToBble cTatucTukun ®epmu-lupaka u boze-
Oitamireiina.  CeepxnpoBomumocts.  Dddexr  Jxosedcona.
BricokoTeMiepaTypHas CBEpXIpOBOAMMOCTh. CBEPXTEKY4eCTb.

npe3enrarys Ne 4-5.




Ctpoenne u ¢puznyeckue cBoiicTea BemecTna (8 )

Dusuka amoma.

Jleknun. KBaHTOBO-MexaHWuecKas MOJENb aroMa BOAOpOJA
(pe3ynbratsl pentenust ypasaeHus Llpeannrepa). KBanroseie uncia
9JIEKTpOHA B aroMe. KBaHTOBBIE 4KciIa OPOUTAILHOTO M CIIMHOBOTO
MOMeHTOB.  CIOKE€HHE MOMEHTOB. Pe3ynbTupyrOmuii MOMEHT
MHOTO3JICKTPOHHOW cucTeMbl. KBaHTOBBIE YMCIa 3TOrO MOMEHTA.
Bripoxknenne yposael. KpatHocTs BeIpoxaeHus. CxeMa ypOBHEH.
[IpaBuno otbopa. ChekTpadbHBIE CEpHH aTOMa BOAOPOJA.
MarHuTHBII MOMEHT aroMa. ATOM B MarHUTHOM Imoie. Dddext
3eemana. PacripeneneHue 3J€KTpOHOB B aTOME 110 SHEPTETHUECKUM
ypoBusim. Cioii u  obOosouka (00ojoYKa U IO000JI0YKA).
[epuoanyeckas cucrema 3JIeMEHTOB.

VYpaBuenne IIpenunrepa s Mojekyidsl Bojxopoaa. Cxema
SHEPreTUYeCKUX  YPOBHEH  JIByXaTOMHOHW  MOJICKYJBI,  HX
KosiebaTenbHAs W BpaullareNbHas CTPYKTyphl. KomOuHammonHoe
paccesiHHe CBeTa.

YMK.
Komnsrotepnas

npe3enraryst Ne 5-1.

Jlaboparopnas
YCTaHOBKa.

[3]
[4]

3amuTa oTyeTa
1o 11ab. padore.
ITpoBepounas
pabora.

5.3.

Duzuka meepoozo mena.

Jlekunu. Kpucramimueckoe cocrosHue. @Dusnueckue TUIBI
KPHCTAJUIMYECKUX PEIICTOK. TeroeMKocTs KpUCTAIOB. DOHOHEI.
BsanmmopetictBue wm3nmydeHHs ¢ BemecTBOM. CIHOHTaHHOE W
BBIHYK/ICHHOE H3JIydeHus. lIpHHIMN AETambHOrO paBHOBECHUS H
¢dopmyna Inanka. Jlazep (Ha mpuMepe TPeXypOBHEBOW CHCTEMBI),
Pacnpenenenue 31eKTPOHOB M0 3HeprusM (pacnpeaenenue depmu-
Hupaxka). Yposens @epmu. M neanbHplil 31€KTPOHHBIH ras3.
DNEeKTpPOH B NEPUOJUYECKOM IIOJie KpHUCTaIa. DHEpPreTHYecKue
30HBI B KpHCTa/ulaX. MeTaulbl, IOJIYIPOBOAHUKH, IHIJICKTPUKH.
DJIEeKTPONPOBOJHOCTH METAIJIOB U TOJIyITPOBOAHMKOB. KOHTaKTHBIC
SIBJICHUS. DJIEKTPOHBI MPOBOAMMOCTH M JbIpKH. CoOCTBEHHas H
TIpUMecHast TIPOBOANMOCTD MOJTYTIPOBOTHUKOB. Turmst
MIOITYIPOBOIHUKOB. P-N-TIepexo1, MOIyTIPOBOIHUKOBbIE IPHOOPHI.

YMK.
KomnerotepHas

mpe3eHraryst Ne 5-2.

[3]
[4]

IIpoBepounas
pabora.

54

Duzuka aopa

Jlekumu. SnepHele cuwibl. Macca M 3HEprus CBSI3U  spa.
PangmoakTBHOCT. 3akOH paIMOAaKTUBHOTO pacmana. SnepHbie
peakmum. DHepreTHdyeckas cxema sAepHod peakuuu. Ilytu
WCIIOJIb30BAHUS  SIIEPHOM 3Hepruu. TepMosiaepHble peakuuu
cuHre3a. TepMosiiepHas S3HEpPrus.

YMK.
KomnerotepHas

npesenrtarus Ne 5-3.

[4]

3akmouenne (2 4)

Jekyuu. CoBpeMeHHasi KapTHHA MHUpa.

KomnerotepHas




| mpesentamus Ne 5-4. |







