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HOACHUTEJIBHAA 3AIINCKA
Hacrosimas yuyeGHast mporpamMma nmo nuctuiuinae «Pusmka» pazpaboraHa A CTYACHTOB

cnenuansHoctn  1-39 02 01 «MopenupoBaHue ¥ KOMIIBIOTEPHOE IPOEKTHPOBAHUE
pPaZMO3IeKTPOHHBIX cpeacTB». IIporpamma cocTtaBieHa B COOTBETCTBUM C TPEOOBaHUSMHU
obOpasoBarenbHOro cTangapra Pecyonuku benapyck s ykazanHoit cnenuansaocta (OCPB 1-
430103-2007), TumIoBO# yueOHOM MpOTrpaMMBbl I BBICITUX YUEOHBIX 3aBEACHUH, YTBEPKICHHOM
MunucrtepctBoM o6pazoBanus Pecriyonuku benapycs (Ne T/I-1.443/tum. ot 13 utonsa 2010 r.) u
y4eOHOro IJIaHa.

Lenbto n3ydenus kypca GU3MKHU SBISETCS:

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

—  HU3yuYeHHE OCHOBHBIX (DU3MUECKHX SBJICHUI U MPOIECCOB U UX TPAKTOBKA C TOUKHU 3PEHUS
COBPEMEHHBIX HaYUYHBIX MPECTaBICHUN;

— (¢opMupoBaHUE COBPEMEHHOTO (PU3MUECKOr0 MBIIUICHHUS U HAYyYHOTO MUPOBO33PEHHUS;

—  O3HAKOMJICHHE C MeToJaMu (M3MUYECKHUX WCCIEAOBAaHUNA W (PU3NICCKUMU OCHOBAMU
COBPEMEHHBIX TEXHOJIOTHH.

3anaun n3y4yeHus: JUCHUIUIMHBI « DU3UKa:

— CO3JlaHHE y CTYJCHTOB JOCTATOYHO HIMPOKOW TEOPETHUECKON MOATOTOBKH B 00JacTH
bu3nKY, MO3BONSIONICH OyIylIMM WH)XXEHEpaM OpUEHTHPOBAThCS B TMOTOKE HAyYHOU U
TEXHUUYECKON MH(popManmuu U oOecrneyuBaroneii UM BO3MOKHOCTh HCIIOJIb30BAHUS 3HAHUN 110
(¢u3MKe B TEXHUKE;

— obecrieueHne OMPEACIICHHOW METOAOJOTUYECKON MOATOTOBKH, IMO3BOJIAIONICH MOHUMATh
MPOIECC TO3HAHUS W CTPYKTYPY HAYIHOT'O 3HAHUS, HCIOJIH30BAaTh Pa3UYHbIC (HHU3HUSCKHE
MOHSITUS, OTIPEAEIIATh TPAHUIBI TPUMEHUMOCTH MPUHIUIIOB, 3aKOHOB U TEOPHIi;

—  cucTeMaru3anus u 0000IIeHne 3HaHUW ¢ TOYKH 3PEHUS OOIIMX HICH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

— O3HAaKOMJICHME C COBPEMCHHOW HAy4YHOW ammapaTrypoi, (HOpMUpOBaHHE HABBIKOB
poBeJeHUS (PUBNYECKOTO IKCIIEPUMEHTA;

— OBNAJCHHE METOJOJIOTHEH pelIeHUs KOHKPETHBIX 3aJad W3 OTIENbHBIX pa3ielioB
buzukw;

— ¢opMupOBaHHE yMEHHS OLIEHHWBATh CTENEHb JOCTOBEPHOCTH PE3yIbTaTOB, MOMYyUEHHBIX
B DKCIIEPUMEHTAJIbHBIX WU TEOPETUUYECKUX HCCIIETOBAHUSX.

B pesynbrate wu3yueHHsS (QyHIAMEHTATBLHOW E€CTECTBEHHOHAYYHOW IUCITUTLIAHBI
«Du3uka» y CTYACHTOB JOJDKHBI CPOPMHUPOBATHCS CIEAyIOIHE TPOo(heCcCHOHATBHBIC,
aKaJeMUYECKHE U COLIMATbHO-TMYHOCTHBIE KOMIETeHIUU. CTYIEHT T0JKEH

® yMeTh HCHOJb30BaTh OCHOBHBIC MOHATHUS, 3aKOHBI M (PU3NYECKHUE MOJEIU MEXaHUKH,
3JIEKTpOMarHeTu3Ma, TEpMOAMHAMUKH, KOJIEOaHU U BOJH, KBAHTOBOM (DM3HUKHU, CTATUCTHYECKON

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



® OCYLIECTBIATh KOMIUIEKCHBIM CHCTEMHBIM MOAXOJ K PEIICHHIO 337a4 Ha OCHOBAaHUH
CPaBHUTEIBFHOI'O aHAIN3a,;

® [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 MOps/AKa 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 IpoOIliecce JaNbHEHIIEro o0yueHus, o0yciaoBieHa chOPMUPOBABITMMUCS
B Ipoliecce U3yuyeHHsl (PU3MKHM BBIIEH3IIOKEHHBIMU KoMIeTeHuusMu. [lo 3Toil mpuuuHe mpu
NOJATOTOBKE 3a/aHUi, KaK JJs CaMOCTOSTENbHOW paloThl, TaK M paccMaTpUBAEMBIX Ha
NPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHSIX, CTABUTCA IIeNb X MPHOIIKEHHS TI0 COACPIKaHUIO U
(GopMyIMpOBKE K TNPUKIAJHBIM HHXEHEPHBIM 3ajjayaM TUIMYHBIM JUIs  CIIELIKYPCOB
COOTBETCTBYIOIIEH CIEIUATBbHOCTH.

Cnenyer OTMETUTh, YTO B paMKax OCYIIECTBIEHHUS MEXIPEIMETHBIX CBSI3€H C LIEJBIO
MOBBIIECHUS YPPEKTHBHOCTH OpPTraHU3AIMU MIPOIecca OOYUCHUs COJIEpKaHUe MPOrpaMMBbl Kypca
«®u3nka» COIJIAcOBBIBAECTCA C COJACPXKAHMEM MPOrpaMM MHBIX €CTECTBEHHOHAYYHBIX H
OO0IIENHXEHEPHBIX JUCLUIUINH C IIeJbI0 UCKIIOUEHHs {yOIMpoBaHus MaTepraia U yHU(PUKAIUU
OPUHATBHIX 0003HAUYCHUH U TTOHATHA.

Jlsisi yCTHenHOTO OCBOEHUS MPOTpaMMbl Kypca (PU3MKH KOJUIEKTHBOM Kadenpbl Gu3uku
YO «III'Y» pa3pabotan ydyeOHO-MeToanueckuii kommuieke (YMK), comepxanue KOTOPOTO H
HOCJIEI0BATENbHOCTD U3JI0KEHUSI MaTepHajia B HEM COOTBETCTBYIOT HACTOSIIIEH ITporpamMmme.

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

48, npakTHUeCKuX 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. Hucmo
CTerneHel cBo0O Ikl MeXaHn4yeckoi cucteMbl. Kunematnka matepuanbHoi ToukH. [lepemenienue
u nyTtb. CKOpPOCTb M YyCKOpeHHE. Bplumcienwe npoWaeHHOro MmyTU. TaHreHuuaabHOEe U
HOpMalibHOe yckopenusi. Kunemaruka TBepnoro Ttena. BpaieHue TBepaoro Ttena BOKPYT
HENOJIBUKHOW OCH, YTJIOBas CKOpPOCTb M YIJoBo€ ycKopeHue. CBs3b MEXIy YIJIOBBIMH U
JIMHEMHBEIMA KHHEMATHYECKUMH BEINYNHAMU. Hp€O6p330BaHI/IH KHHCMAaTUYCCKUX BCIIMYUH ITPH
Nepexo/ie U3 OJTHOM CUCTEMBI OTCUETA B IPYTYIO.

Tema 1.2. JTAHAMUKA MATEPUAJIbHOM TOYKH

[Ipnuunbl n3MeHeHns ckopocTu Tena. lIlepserii 3akoH Herorona. MHepumanbHbie
cucteMbl otcyeta. [Ipunnun orHocutensHocTH [Mamunes. [lpeo6pazoBanus [Nanunes. Macca u
uMmnyJsbc. Brtopoit 3akoH HproToHa, VYpaBHEHHE JBHKEHUS MaTE€pUAJIbHOW TOYKH B
MHEpLUHUAIBHOM cHUCTEME oTcueTta. Tperuid 3akoH HproTroHa. HBapHaHTHOCTH ypaBHEHHUS
JBIDKEHUSI OTHOCUTENbHO NpeoOpa3oBanuil ["amunes. 3akoH BcemupHoro tsaroteHus. Cuna
TSDKECTH U BecC. Ynpyrue cuiibl. CHIIbI TPEHUS U COIPOTUBIICHUS.

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

Tema 1.3. 3AKOHbI COXPAHEHUSA

CoctossHue MexaHuueckod cuctembl. Coxpansronuecs Beau4MHbL. CBs3b 3aKOHOB
COXpaHEHHS CO CBOWCTBaMU NPOCTpaHCTBa M BpeMeHHU. Cuibl BHYTPEHHHE U BHEIHUE.
3aMkHyTas cucrema, Mmmnynec cucrembl. 3aKoH coxpaHeHHMs wuMIyibca. LleHTp Macc.
VYpaBHeHue n1BHKeHUs LeHTpa Macc. Crucrema 1ieHTpa Macc. PeakTuBHOE ABM)KEHUE. Y paBHEHHE
Mermepckoro u gopmyna Llnonkosckoro. Pa6ora n MomHocts cuibl. Kunetnueckas sHeprus
yactuubl. KoncepBatuBHble cuibl. [loHsaTue cunoBoro nois. [loTeHunanbHas SHEprus 4acTULlbI
B cuioBoM mnoze. IlomHas MexaHuueckas SHEpPrus YacTUIl. 3aKOHbl €€ HM3MEHEHUs u
coxpaHeHus. CBsA3b MEXAy MOTEHIMAIbHON AHEprueil u cuiaoi mois. MexaHudeckas dHeprus
CUCTEMBI. 3aKOH COXPaHCHMsI MEXAHMYECKOM JYHEPrUU CUCTEMBL. MOMEHT HMMITYJIbCAa YaCTHUIBL.
Mowment cunsl. Ilapa cun. YpaBHeHMEe MOMEHTOB. MOMEHT HMIyJbCa CHUCTEMBI. 3aKOH
COXPAaHEHHs MOMEHTA UMITYJIbCA.

Tema 1.4. MEXAHUKA TBEPJOI'O TEJIA

Uucno creneHedd cBOOOIBI TBEPAOTO Teia. YpPaBHEHUS JBIKECHUS TBEPIOTO Tea.
MoMeHT wuMIynbca Tela OTHOCHTEIHbHO OCH. MOMEHT HWHEpPLHH Tela OTHOCHUTEIHHO OCH.
Teopema IlrteiiHepa. VYpaBHeHHME JUHAMUKM TBEpPAOrO Telld, BPAIIAOLIETOCS BOKPYT
HETOABIKHON ocu. KuHeTnueckas sHeprus Bpallaromerocst TBepaoro tena. Pabota BHEIIHUX
CWJI TIpH BpameHuu TBepaoro tena. [wmpockom. ['mpockommdeckuit 3¢ dekr. Ilpemeccus
rupockora. [Imockoe ABMKeHUE TBEPAOTO TENa.

Tema 1.5. KOJIEBAHUSA



OOmue cBeneHus 0 KoneOaHUsAX. YpaBHEHHE CBOOOJHBIX KojieOaHWM MMOJA JeWCTBHEM
KBa3UYNpyro cuisl U ero oomee pemeHHe. [apMOHUYECKHH OCHWILIISATOpP. 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 CTaHOBUBIIIHMECS BBIHYKIECHHBIE 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  3akoH  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 ABMKEHHS PEISTUBUCTCKON yacTulpl. [IpeobpazoBanue
BEKTOpa CUJIBI MPH MEPEeXoJe U3 OJHOW MHEPIHAIbHON CHCTEMBI OTCUeTa B APYTyr0. 3aKOHBI
COXpaHEHHSI SHEPTUU U UMITYyJIbCa.

Tema 1.8. OCHOBbI TEPMOJIMHAMUWKHA U MOJIEKYJIIPHON ®U3UKH

Makpockonuueckass CUCTeMa M €€ TEePMOJMHAMHYECKOE 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 MamuHb1). Bropoii 3akoH TepMoanHamMuki. OOpaTHMble U HEOOpPATUMBIE TIPOIIECCHI.
HepaBenctBo Kitaysmyca. DHTponusa cuctembl. 3akoH Bo3pacTaHusi sHTponuu. [{uxn Kapho.
KII/I nuxna KapHo (MaeanbHO# TEMIOBOM MAIlIUHBI).

TepMoanHaMu4YecKuit W CTATUCTHUYECKUNM MeToAbl uccienoBaHus. [lonarue ¢yHkuun
pacnpeneneHus (IIOTHOCTH BEPOSITHOCTH) CIIy4alHOM BenuuMHbI. PacripeneneHue MoKy
UJCAIBHOTO Ta3a Mo CKopocTsAM (pacrpeneneHue Makcsenna). CpenHsis, cpelHeKBaipaTHUHas U
HaubOosee BEpOsITHAasE CKOPOCTH MOJIEKyJ. PacmpezneneHue MoJekysn HIEalbHOrO Trasza Io
sHeprusaM. CpenHsis KMHETHYECKas HHEPrus MOCTYIATEIbHOTO JBHUKEHHS MOJIEKYJIbl. 3aKOH
pacmpesielieHus] KUHETHYECKONM SHEPruu MOJIKYJbl IO CTEMeHsM CBOOOIbl. BHyTpeHHss
9HEPIrus U TEIUIOEMKOCTh WICAIBHOTO raza. CTaTUCTUYECKUN CMBICH TEMIEPATyphl. 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
anekTpocrarndeckoro nois. [lpunuun cynepno3unuu nosneil. Hanps»xeHHOCTh MOJs TOYEYHOTO
3apsaa U cuctembl 3apsanoB. [loTok u auBepreHIus BeKTopHOro moisid. Teopema ["aycca mns
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'O 3apsiia U CHUCTEMBl 3apsAA0oB. OJNEKTPUYECKUH MOMEHT Jumnojis. 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. DJIEKTPOEMKOCTh
YEAUHEHHOT0 NMpoBOAHMKA. EMKoCTh cucteMbl poBoaHUKOB. Konnencatopsl. [loTeHnuanpHas
SHEPIHsi CUCTEMBI 3aps10B. DHEPTHs 3JIEKTPOCTaTHUECKOro noist. [LoTHOCT 3HEpruu.

Tema 2.3. DJIEKTPUUYECKHUU TOK

Cuna M IUJIOTHOCTH TOKAa. YpaBHEHHE HENpepbIBHOCTU. CONpPOTHUBIIEHHE NPOBOJIHUKA.
3akon Owma mis omgHopoaHoro mpoBogHuka. Croponnue cuibl. OJC. 3akon Oma ans
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-CaBapa-Jlammaca. MarnutHbiii notok. Teopema
["aycca niist MarHUTHOTO 1MOJIS (B MHTETPAIbHOM | JIOKAJIbHOU opMax). TeopeMa o mupKyIsuu
BekTopa B. BuxpeBoii xapaktep MarHuTHOro noss. Cwna Ammnepa. MarHuTHBIE MOMEHT
KOHTypa ¢ TokoM. Cuia, JeicTByromas Ha KOHTYp C TOKOM B MarHMUTHOM moje. Pabota cun
MarHMTHOTO MOJIs IpY NEPEMELIEHUH KOHTYpa ¢ TOKOM. [loTeHninanbpHas MexaHu4ecKas SHeprus
KOHTYpPa ¢ TOKOM B MarHuTHOM IIOJIE.

Tema 2.5. MAI'HUTHOE ITIOJIE B BEHIECTBE

Hamaranuennocts. Toxu HaMarauumBanuda. Lupkynauus HamMarHu4eHHOCTH. Bekrtop
HanpspkeHHocTH MarauTHOoro monst H . Teopema o mmpkymsuuu Bektopa H . Ycnosus 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. YPABHEHUSI 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 BOJHBL. lloBeneHue IUIOCKOM JJIEKTPOMAarHUTHOM BOJIHBI Ha TpaHULE
paszena aByx cpel. M3mydenue qunods.

Pasnea 3. OIITUKA

Tema 3.1. 3JJEMEHTBI TEOMETPUYECKOM ONITUKH

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

Tema 3.2. HHTEP®EPEHLIUSA

[TpuHIMN Cyneprno3uiMu BOJH. 3aKOH CIIOKEHHs MHTEHCUBHOCTeH. MHTepdepenuums
nByx Bomd. OmnrTudeckas pasHOCTh XOja. YCIOBUS HHTEP()EPEHIMOHHBIX MAaKCHMyMOB H
MUHHMYMOB HMHTEHCUBHOCTH. I[loHsATHE O KOrepeHTHOCTHM. BpeMeHHas M INpOCTpaHCTBEHHAas
KOT€peHTHOCTh. Bpems, mHa u  paguyc KorepeHTHOCTH. CrnocoObl  HaOIOAeHUs
uHTepepeHMU cBeTa. MHTepdepeHuMs Npu OTpaXeHMHM OT TOHKUX MiacTuHOK. Kosbia
Herotona. IIpocsetnenue ontuku. MaTepdepomerps.

Tema 3.3. JUPPAKIUA

[Tpunnun Notirenca-®penens. Judpakmus Openens u qudpaxnus OpayHrodepa. 30HbI
Openens. Judpakuus Openens ot kpyrioro orsepetusi. Judpakuus dpaynrodepa ot ogHoi
menu M oT AByX Iuenei. udpakuumonHas pemerka. [ludpakuus peHTIEeHOBCKUX Jyyeil.
®opmyna bparra-Bynsga. PentrenoctpykrypHsliit ananus. [lonsrue o ronorpaduu.

Temsa 3.4. MOJIAPU3ALIUS

EcrecTBenHblil n monspuzoBanHblii cBeT. Ctenenp nomsipusanuu. IIpoxoxkaeHue csera
yepe3 aHU30TPOINHYI0 cpely (kpuctayibl). OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIN JTyuH (BOJIHBI).
Onrtuyeckast OCh U TIaBHAs IUIOCKOCTh Kpuctaiia. Auxpousm. [lonspuzatopsl U aHaIM3aTOPHI.
3akon Mamoca. [lonspuzanus npu oTpakeHun u mnpenomieHuu. Gopmyner Openens. Yron
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. OHEPATOPbI ®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 MPOESKIIMM 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.
CuMmMeTpuYHbIE U aHTHCUMMETpUYHbIe cOCTOsSHUSA. DepMuonbl U 0030HbI. [IpuHuun Ilaymm.
®azoBoe mnpoctpaHcTBo. KBanToBble cTatucTukn @Depmu — Jupaka u boze-OiiHimTeiiHa.
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. CriekTpalibHbIe CEpUU aTOMa BOA0poAa. MarHUTHBIIT MOMEHT
atoma. AToM B MarHUTHOM mojne. Dddekt 3eemana. PacmpeneneHue 3IeKTPOHOB B aTOME IO
JHEPreTUYECKUM YpOBHAM. [lepuonnueckas cuctema 3JIEMEHTOB.

Tema 5.2. IBYXATOMHAS MOJIEKYJIA

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

Tema 5.3. PU3UKA TBEPJ10OTI'O TEJIA

Kpucranmnuueckoe cocrostHue. @PU3NYECKHUE THUIBI  KPUCTANIMYECKMX  PELIETOK.
Temnoemkocts kpuctanoB. PoHoOHBL. B3anmozeiicTBue n3iydeHus ¢ BemecTBoM. ClIOHTaHHOE
U BBIHYXJIEeHHOE n3nydyeHus. [IpuHuun nerambHoro paBHoBecus u gopmyina [lnanka. Jlazep (Ha
IpUMepe TPEXYPOBHEBOI cucTeMbl). Pacpenenenne 31eKTPOHOB IO 3HEPrusaM (pacipeacicHue
®epmu-/lupaka). Yposenb @epmu. VneanbHblil 37€KTPOHHBIN Tas3.

ONEKTPOH B NEPHUOJUYECKOM IIOJ€ KPUCTaJUIa. DHEPreTHYECKHUE 30HBI B KPUCTaJIaX.
Mertannel,  NOJYNPOBOJHUKH,  JHUINEKTPUKH.  OJEKTPONPOBOJHOCTH  METAIIOB U
HOJIYIPOBOJHUKOB. KOHTaKTHBIE SIBICHUS. DIEKTPOHBI TPOBOJIUMOCTH U AbIpKH. COOCTBEHHAs U
IIpUMECHas IMPOBOAUMOCTb IOJYIPOBOAHUKOB. Tumbl mnomaynpoBogHukoB. dDusuka p-n—
nepexofa. IlomynpoBogHUKOBBIE AMOBI M TPAH3UCTOPHI.

Tema 5.4. ATOMHOE A1PO U SJIEMEHTAPHBIE YACTHUILbI

Crpoenue atomHoro smpa. [edext macc m sHeprusi cBsizu. Moxenu siapa. SlnepHbie
cuibl. PagmoakTuBHOCTh. Buabl MOHM3HPYIOUIETO H3JIy4eHUs: o, f U y -U3NMydyeHHe. 3aKOH
paauoaKTUBHOIO pacnana. B3aumMmonelcTBHe paJlallMOHHOTO HW3JIYyYEHUSI C BEIIECTBOM.
buonornueckoe ACUCTBUE HOHHU3UPYIOIUMX W3IYyYEHUU. SINEpHBIE peakuuu U UX OCHOBHBIC
tunbl. LlenmHas peakius neneHus. SAaepHbiil peakTop. SAnepHas sHepreThka. IKOJIOTHYECKHUE
npoOIeMbl 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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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 JBUKEHMUS.

KunemaTnka KpMBOJIMHEWHOIO IBUKEHHS.

JluHamuka MaTepuanbHON TOUKU. 3akoHbl HploTOHA.

3aKOHBI COXPAaHEHUS DHEPIUH U UMITYJIbCA.

JluHaMmuKa TBEpAOTO TeJa.

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

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

3aryxaromnme MexaHH4eCcKue KoJaeOaHusl.

. Beinyk1eHHBIC MexaHWYeCKue Kojiebanus. Pe3oHaHc.

. Cnosxenue xKoJjiebannit OJIMHAKOBOM 4acTOTHI. buenus. Cnoxenue MNEPNCHANUKYJISIPHBIX

KoJIeOaHUH.

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

MKT. 3akoHbI H€anbHOTO Ta3a.

[TepBoe u BTOpO€ HA4aJIO0 TEPMOJUHAMUKHI. DHTPOIHA.

Pacnpenenenne Makcpenna-boiabiiMana mo CKOpOCTSM U SHEPTUSIM.
SBnenus nepeHoca.

Peanbhelii ras.

OnexTpocraTrueckoe nojie. 3akoH Kynona. [Ipunuun cynepnosuium.
Teopema ['aycca. Pacuer 3ineKkTpocTaTHYeCKHUX MOJIEH.

[Torenuman. CBA3p HAIPSKEHHOCTH U IMOTEHIIMANA.

DIEeKTPOEMKOCTb.

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

SBneHue MEKTPOMArHUTHON MHAYKITUU U CAMOWH/TYKITHH.

CBoOoaHbIC U 3aTyXalolue AJeKTpruIeckue Konedbanus. [lepeMeHHbIN TOK.
Cucrema ypaBHeHUiI MakcBesia. DIeKTPOMAarHUTHBIE BOJIHBI.
Wutepdepennus creTa.

Hudpaxius ceera.

[Tonsipusanus ceera.

KBaHTOBBIE CBOMCTBA 3JIEKTPOMAarHUTHOTO U3ITyUYEHUS.

BonHoBbie cBolicTBa MukpoyacTuil. COOTHOIIEHUE HEONIPEIECTEHHOCTEM.

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 a51eKTpoCTaTuYECKUX MOJIEH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

M3y4eHne 3aKOHOB IIOCTOSTHHOTO TOKa.

N3ydyeHne MarHuTHBIX IOJIEN.

W3ydeHne 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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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 NpoHAEHHOrO MyTH. YCTaHOBKa.

TanreHnuanbHOe 1 HOpManbHOE ycKopeHHus. Kunematuka TBepIoro

Tena. BpalieHne TBepIOro Tena BOKPYT HEMOJBHXXKHOH OCH,

YrioBas CKOPOCTh M YIiIoBoe ycKopeHue. CBsI3b MEXIY YIJIOBBIMH

W JUHEHHBIMM KHHEMaTHYeCKMMHU BennunHamu. [IpeoOpasoBanms

KAHEMaTHYECKUX BEJIWYMH IIPH IEpexojie M3 OJHOH CHCTEMBI

oTcYeTa B IpyTYIO.

[p.3ansarue.  OmpenerneHne  KHHEMAaTHYSCKHX — MapaMeTpOB 2

JIBIDKCHUSI MaTepHaIbHOW 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.
Herootona.  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 TpeoOpa3zoBannii ['ammmes. 3akoH BCEMHPHOTO
TsaroreHus. Cuiia TsDKecTH U Bec. Yrpyrue cuibl. Cuilbl TpEHUS U
COIIPOTUBJICHUA.

HeHHepunaanme CHCTCMbI oTcycTa. Cuibl HHEpLUH.
YpaBHEHME ABWXEHUS MATEPUAIBHOM TOYKM B HEMHEPLUAIBHON
cucreMe  orcdera. [IpMHIMO  DKBUBAIEHTHOCTH. [ 'paHuMIlbI
MPUMEHUMOCTH HBIOTOHOBCKON MEXaHMKH.

IIp.3ansitme. OmpeneneHue napaMeTpoB IBIDKEHHS Tena U
CHJIOBBIX  BO3JCHCTBMI HAa  OCHOBE  33aKOHOB  IMHAaMHKH
MaTepHaIbHOIN 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.




4, KBanToBas ¢usuka (204.) 16

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.







