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Leau ocBOeHUS TUCHMIIUHBI:

lenb MUCHMIUIMHBI — CO3JaHUE y CTYICHTOB OCHOB IIMPOKOH TEOPETHYECKOW MOATOTOBKH B 001acTH (U3UKHU,
MO3BOJIIIONIEH OyAymnM HWH)XEHEpaM OpHUEHTHPOBAaThCS B IOTOKE HAYYHOM TEXHHUYECKOW WHGOpMAIWKA U
o0ecrieynBaroIeii UM BO3MOXXHOCTh HCIIOJIb30BaHHS Pa3HOOOPA3HBIX (PU3UUECKUX MPUHIMIIOB B TEX OOJIACTIX
TEXHUKH, B KOTOPBIX OHU CHEIHAIM3UPYIOTCA. POpMHUPOBAaHNE y CTYISHTOB HAYYHOTO MBINUICHUS, TPaBHUIBHOTO
MOHUMAHHS TPAHUI] MPUMECHUMOCTH PA3IMYHBIX (U3NYECKUX TMOHATHH, 3aKOHOB, TCOPHH M YMEHHS OLCHHBAThH
CTETIEHb JIOCTOBEPHOCTH PE3YJIbTAaTOB, TOIYYEHHBIX C ITOMOIIBIO SKCIEPUMEHTANBHBIX WIH MaTeMaTHYECKUX
METOJIOB HCCJICJIOBAaHUS. YCBOCHHE OCHOBHBIX (DM3MUCCKUX SBJICHUH W 3aKOHOB KIACCHYCCKOH M KBAHTOBOW
(u3nKH, METONIOB (PU3MYECKOTO MBINUICHHA. BRIpaboTKa y CTyJEHTOB IPHEMOB M HAaBBIKOB PEUICHHS KOHKPETHBIX
3aa4 M3 Pa3HBIX OO0JIACTEeW (PHU3HMKH, MOMOTAIOUIMX CTYICHTAM B JalbHCHIIEM pellaTh HHXXCHEPHBIC 3aJa4.
O3HaKOMJICHHE CTYIEHTOB C COBPEMECHHOW HAyYHOW ammapaTrypod u BEIPabOTKa y CTYACHTOB HaYaJIbHBIX HABBIKOB
MPOBE/ICHUS JKCICPUMEHTAIBHBIX HCCICOBAHUN PAa3IUYHBIX (PU3UYCCKUX SIBICHUA M OIICHKH IOTPEIIHOCTH
U3MEPEHUH.

®opmupyeMble KOMIETEeHIMN:

OIIK-1: crocoOHOCTPIO MPHUMEHSATh METOIBI MATEMAaTHYCCKOTO aHAM3a M MOJCIHPOBAaHUS, TCOPETUYECCKOTO H
SKCIEPUMEHTAIBHOTO UCCIICTOBAHMS.

OIIK-2: criocoOHOCTBIO MCTIONB30BATh 3HAHHSI O COBPEMEHHON (U3NYECKON KapTHHE MUpPa ¥ HBOJIIONUH BeeneHHow,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMH BEUIeCTBA JJIS TOHMMAHUS OKPYXXAIOIIEro MHpa H
SIBIICHUY TIPUPOJIBI.

IInannpyemMsie pe3yJibTAaThl 00yYCHHUSA:

B pe3ynprate 0CBOCHUS TUCIUITINHEI CTYJCHT JOJDKCH:

3HaTh:

(br3rUecKre OCHOBBI MEXaHUKH, JJIEKTPUIECTBA U MarHeTU3Ma, (PM3UKHU KOJICOaHHH 1 BOJIH, KBAHTOBOU (DH3HKH,
3JIEKTPOIMHAMUKH, CTATHCTHUECKON (DU3UKH M TEPMOANHAMIKH, aTOMHOHN U SAepHON GU3NKHU; PyHAaMEHTAIbHBIE
TIOHSATHS, 3aKOHBI M TCOPUH KJIACCHYECKON M COBPEMECHHOW (DU3UKH.

YMerb:

UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JHWCHUIUIMH B HPO(PECCHOHANBLHOW JICATCILHOCTH;
NPUMEHATH (PU3UIECKHE 3aKOHBI M BBIYUCIUTEIBHYIO TEXHHKY JUIA PEIICHUS MPAaKTHYECKUX 3a1ad; MPOBOIHTH
U3MepeHusi, 00padaThIBaTh U MPEACTABIATH PE3YJIbTATHI.

Bnanerts:

HaBBIKAaMHU  pabOTBI ¢ COBPEMEHHOW HAaydHOW ammapaTypod; HAYaJIbHBIMH  HaBBIKAMH  IPOBEICHUS
JKCICPUMCHTANBHBIX HAYYHBIX HCCIICJOBAHUIN pPAa3IMYHBIX (PU3UUCCKUX SIBICHUA M OICHKH ITOTPEIIHOCTEH
W3MEPEHUl; HaBBIKAMH ONHMCAHUSA (PHU3WUYECKUX SBICHHH M IPOIECCOB, ONPENSIAIONNX NPUHIUIE PaOOTHI
Pa3IMYHBIX TEXHUYCCKUX YCTPOUCTB.

Coaep:xkanue TUCHUILIUHBI:

Paznmen 1. BBEAEHUE

1.1 ®muka kak Hayka. MeToasl (PU3MUECKOTO HCCIEAOBAHUS: OIBIT, THIIOTE3a, SKCIICPUMEHT, TeopHs. EIMHUIEI
u3MepeHus 1 cuctemsl enuaul. OcHoBHele equnuibl CH. /Jlex/

Pazpmen 2. PUSNYECKUE OCHOBBI MEXAHUKHN

2.1 TIpocTtpaHcTBEeHHO-BpeMeHHbIe oTHOomIeHus. Cuctema ortdera. MatepuanbHas Todka (dactuia). CKoOpocTs U
YCKOPEHHE YacCTHIBI NMPH MPSIMOJWHEHHOM M KPHBOJIMHEHHOM JABIKEHHH. [[BIDKEHHE YaCTHIBI MO OKPY>KHOCTH.
YTi10Bast CKOPOCTH U yTriIoBoe ycKopeHue. /JIek/

2.2 ®dusnueckue monenu. Pusrka U ecTecTBO3HAHUE. BaxkHewne 3Tamsl ucTopur GU3MKU. B3auMocBs3b Gu3nku u
TexHuKHU. Ponb ¢usuku B o6pazoBanuu. Poib m3mepenus B ¢pusuke. /Cp/

2.3 OcHoBHas 3amada auHamuku. [lepBoiii 3akoH Heiorona. IloHsTHEe MHepIMalbHOM cHcTeMbl oTcueTa. Macca.
Bropoii 3akoH HploToHa Kak ypaBHEHHE ABWXKEeHHSA. TpeTwii 3akoH Hbiorona. Pabora. MomHOCTh. DHeprus.
KoHcepBaTHBHEIC U HEKOHCEPBATHBHEIC CHITBL. [loTeHIMaNbHAS YHEPTHS U SHEPTHs B3auMoaeicTBus. /JIek/

2.4 OnpeneneHue MIOTHOCTH TeJl IPaBUIBHON reoMeTpudeckoi popmel. /J1ab/

2.5 KunemaTnka MoCTyNaTeIFHOTO U BPAIIaTeIbHOTO ABIKEHHS TBEPIOTO TeJa.

Mp/

2.6 T'paHuUIBl NPUMEHUMOCTH KIACCHYCCKOTO CIIOCO0a OINMUCAHMS JIBHXKCHHS YacTHIl. PEakTHBHOE JIBIDKCHHE.
Yupyrue cuisl. 3akon ['yka. /Cp/

2.7 AGcomoTHO TBepAoe Teio. TBepmoe Telo Kak cucteMa dacTuil. LleHTp mHepiuu. 3aKOH IBYDKEHHS IEHTpa
uHepiu. MoMeHT cwibl. BpamartenbHblii MOMEHT. MOMEHT ummynbca. MOMEHT WHEpIMH TBEPAOTO Tea
OTHOCHTENIFHO OocH. [locTynarenpHOe 1 BpalaTenbHOE IBIKEHUS a0COIIOTHO TBepaoro Tena. /Jlex/



2.8 Kuneruueckasi SHEprusi TBEPJOr0 Teja, COBEPIIAIIIETO MOCTYIIATEIbHOE U Bpa-IlaTelbHOE JABIKeHHE. Pabora
BHEITHUX CHJI IIPH BpaIlaTeIbHOM JBIKEHUH TBEPIOTO Tesia. MOMEHTH MHEPIIMH Tell IPAaBUIIBHOW T€OMETPHYECKON
tdopmer. Teopema Illteitnepa. YpaBHCHHS ABIKEHHS U PABHOBECHS TBEPIOTO TEJA.

Ypasuenue momenToB. ['mpockor. /Cp/

2.9 3akoHbl coxpaHeHWss B MexaHuke. OONMepU3NIecKuil 3aKOH COXPAHEHUs JHEPTrUW. 3aKOHBI COXpaHEHUS H
CUMMETpHS POCTPAHCTBA U BpeMeHH. /JIek/

2.10 Ompenenenue MIOTHOCTH TN MPaBUIBHON TeoMeTpudeckoit popmel. /J1ab/

2.11 JIlnnamMuKa MOCTYNaTeILHOTO U BpaIlaTeIhbHOTO ABWKCHHS TBepaoro Teia. /TIp/

2.12 YpaBHeHne Hepa3pbIBHOCTH CTpyu. JlamuHapHOE U TypOyJIeHTHOE ABMXEHHS kxuakoctu. Yucno Peiinonpaca.
TedeHne KUAKOCTH B KPyTJIoi TpyOe. JIBMKeHHE Te B KUAKOCTAX U Ta3ax. [ mapoauHaMudeckass HeyCTOWIUBOCTD.
[onsiTue o TypOynentHoctu. /Cp/

2.13 OOmme cBoicTBa Ta30B M XUAKOCTeH. KnHEMaTWdeckoe ONHMCAHWE [OBIKEHHUS JKUAKOCTHA. MmeanpHas
KuAKOCTh. CTallMOHApHOE TEYEeHHE HUCalIbHOM JKUIAKOCTH. YpaBHeHue bepHymiu. Bsizkas sxkuaxocts. Cuiibl
BHYTpEHHETO TpeHus. CTAllMOHAPHOE TCYCHUE BSI3KOM KHUKOCTU. 3aKOHBI THIPOAMHAMHYECKOTO o100us. /Jlek/
2.14 YpaBHeHne HEepa3phIBHOCTH CTpyH. JlaMuHapHOE U TypOyIIeHTHOE NBWXKEHHUS kuakocTH. Ymncio PelHombaca.
TedeHue KUIKOCTH B KPYyrIIoi TpyOe. [IBIKEHHE TEN B )KUAKOCTIX U ra3ax. [ MapoarnHaMUYecKasi HeyCTOHYHUBOCTb.
[onsrue o TypOynentHoctu. /Cp/

Paznen 3. TATOTEHUE. DJIEMEHTHI TEOPUU TTOJIA

3.1 OmnbiTHasE TpPOBEpKAa PABHOYCKOPCHHOTO MBIDKCHHMS U OINPCACICHUE YCKOPCHHS CBOOOJHOTO MaJCHUS.
Omnpenenenne yCKOpeHUs: CBOOOHOTO TaICHUS ¢ TIOMOIIIBIO MaIuHbl ATByAa. /J1ab/

3.2 3akonsl Kemnepa. 3akoH BcemupHOro TsaroteHus. [lojie TATOTCHHS M €ro HaNpsDKEHHOCTh. Pabora B mole
TaroTeHNsA. lloTeHmmanm mods TAToTeHHs. HewHeprmampHBle cHCTeMBl oOTcueTa. OmHcaHWE IBIKEHHS B
HEHHEPIHAIBHBIX cucTemMax otdera. Cwibl nHepuuu. /JIex/

3.3 Pabora u aHeprus. 3aKOHBI COXpaHEHUs B MeXaHUKe. Bsizkas sxunkocts. Mexannueckue konedanust. /T1p/

3.4 OcHOBHOI1 3aKOH PENATHBUCTCKON TMHAMHKH. PeIITHBUCTCKAN MMITYJIBC.

ITonnas sHeprus gactuisl. /Cp/

Pazzen 4. DJIEMEHTBI CIIELIMAJIBHO TEOPMU OTHOCUTEJIbHOCTH

4.1 Ilpunmun ortHocutenbHOocTH [ammmes. IlpeoOpasoBanmsi [anmmnes. IIpUHIMI OTHOCHTENBHOCTH B
pensTuBucTCKON Mexanuke. [IpeobpazoBanne JIopeHIa 1yist KOOpIUHAT U BPEMEHH U UX clieACcTBHs. /JIek/

4.2 OCHOBHOM 3aKOH PEISITUBUCTCKON IMHAMUKU. PelIATUBUCTCKUIN UMITYJIBC.

ITonnas sueprus gactuisl. /Cp/

Pazzen 5. ®U3MKA KOJIEBAHUI 1 BOJIH

5.1 TapmoHnYeckue KOJICOAHUS U MX XapaKTePUCTUKU. MexXaHWYeCKHe TapMOHUYCCKUE KolicOaHus. BekTopHbIe
nmuarpammbl. CrioskeHre KoJieOaHui.

buenus. ®uryper Jluccaxy. /Jlex/

5.2 OnpeznencHre MOMEHTa UHepIMK Ha MasTHHKe O0epOeka. OnpeneieHue MOMEHTa HHEPLIUU TBEPIIOTO Telia Ha
OCHOBE 3aKOHOB PaBHOYCKOPEHHOTO JABWXeHWMsI. /J1ab/

5.3 KonrpounsHas padora. /TIp/

5.4 OOmwme npencTaBieHus O KojaeOaTeIbHBIX W BOJHOBBIX Iporieccax. ENUHBIN MOAX0/ K OMUCAHUIO KOJICOaHMH 1
BOJTH Pa3iNdHON (U3NIECKON MPUPOIBL. AMIUTMTYAA, KpyroBas 9actoTa M ¢a3a rapMOHHUYECKHX Kosebanuit. /Cp/
5.5 JIBmKeHHE CHCTEMBI BOJIHM3HM YCTOWYHBOTO IOJIOKCHUS paBHOBecHs. [ apMoHmdeckuii ocnmnisitop. CBoOOHEIC
3aryxarommue kosnebanus. Koadpourment zaryxanus. JlorapudpMudecknii TEKpeMEHT. DHEPTUs TapMOHHYECKOTO
ocHWUIATOpa. BEIHYKICHHBIC KOJICOAHUS TAPMOHHYCCKOTO OCIIJUIATOPA MOJ NCHCTBAEM CUHYCOWTATBHOMN CIUTBL.
Pesonanc. AMmmTyna u ¢aza BEIHYKACHHBIX KojeOaHui. /JIek/

5.6 IlpyxwuHHBIH, QU3MUECKHH W MaTeMaTWdeckwii MasTHUKA. CBOOOIHBIE TapMOHHYECKHE KOJeOaHUS B
KoJIeOaTenbHOM KOHType. BomHoBoe nBmxenue. [lnockas CMHycouaanbHas BOJIHA. beryiiume M CTOSYME BOJHBI
JlnuHa BOJIHBI, BOJHOBOW BEKTOp W (hazoBas CKopocTb. MHTepdhepenmus u audpaxius BoiH. CHekTpaibHOE
pasnoxenue. [Tonsrue 06 ynapasix BonHax. dddekr Jomnepa.

/Cp/

Paznmen 6. CTATUCTUYECKAS ®N3UKA U TEPMOANHAMUKA

6.1 CratucTuueckuid U TEpMOJAMHAMUYECKUH MeToAbl. Mojelb UAeaNbHOr0 ra3a. YpaBHEHUE COCTOSIHHS
upeasbHOro rasa. OCHOBHOE ypaBHEHHE MOJICKYISIPHOKHHETHYECKOH Teopuu. CpenHss KHHETHYECKas YHEPTUs
yacTuisl. BuyTpennss sueprust. [lorstue o remneparype. /Jlek/

6.2 CkaTpIBaHHE TeJl ¢ HAKIIOHHOW IIOCKOCTH. VI3ydeHne COXpaHeHHs SHEPTHH C MOMOIIBI0 MasTHHKa MakcBesia.
/J1a6/

6.3 BHyTpeHHsIs HEPTUs MJCalbHBIX Ta30B. TEIIOEMKOCTh HICANbHBIX T'a30B. [lepBoe HA4Yalo TepMOTUHAMUKH.
Mp/

6.4 MakpOCKONIMYEeCKOE COCTOSTHUE. MaKpOCKOITUYECKUE MapaMeTpPhl KaK CPEJAHUE 3HAYCHUS. TepMOInHAMUYICCKAS
cuctema. [lapameTpsl COCTOSIHUS CUCTEMBI. PaBHOBECHOE M HEpaBHOBeCHOE cocTosiHue. /Cp/



6.5 SBnennss nepenoca. Juddysus. TemnmonpoBoanocts. Koaddunment muddysun. Kospduuumenr
TETIONPOBOAHOCTH. BsizkocTh. KoadduiimeHTh BSI3KOCTH Ta30B U KUAKOCTEH. MHUKPOCKONMUYECKHE TapaMeTpEhI.
BepositHocTh 1 aykryaruun. Pacnpenenenne Makcsesa. Pacnipenenenue bonbsumana. /Jlex/

6.6 ®u3HUeCKUi CMBICIT YHUBEPCAILHOW Ta30BOM MOCTOSHHOW. PaboTa ra30BBIX M30MPOIEcCOB. AnuadaTndecKuit
npouecc. TenmoeMKoCTh MHOTOaTOMHBIX Ta30B.

OrpaHrYeHHOCTh KIACCHYECKOi Teopun TermoeMkocTu. /Cp/

6.7 Tlepoe Hadaso TepMoauHaMuku. OOpaTHMble W HEOOpAaTUMBIE TMPOIECCHl. OHTPOMHSA. ODHTPOTHUS U
BeposITHOCT. OmpeieieHre SHTPOIINH PABHOBECHOM CHCTEMBI Yepe3 CTaATUCTHYECKHUH BeC MakpococTosiHus. /JIex/
6.8 V3yueHne 3aKOHOB COXpaHEHHs MMIIYJIbCa U DHEPIHU Ha MpUMepe coyaapeHus iapos. OnpeneneHue MOMEHTa
WHEPIIMH TBEPJIOTO TeJla Ha OCHOBE 3aKOHOB PaBHOYCKOPEHHOTO ABIKeHUs. /J1ab/

6.9 Bropoe Hauano Tepmoaunamuku. [{ukn Kapuo. Peanmbabie rassr. /Tlp/

6.10 DHTpONHSI KaK KOJIMYECTBEHHAS Mepa XaoTHUHOCTH. [IpuHIM Bo3pacTanus sHTponuu. /Cp/

6.11 ®a3sr m ycrnoBus paBHOBecus (a3. Pa3oBple nuarpamMmbl. M30TepMBI peanbHBIX Ta30B. TepMoIMHAMHKA
MOBEPXHOCTH pazjena AByX ¢a3. ®azossle npespamienus. Dddekr Ixoynsa-Tomcona. /Jlex/

6.12 ®a3wel u ycnoBus paBHOBecus (a3. Pa3zoBple nuarpamMmbl. M30TepMBI peanbHBIX Ta30B. TepMoIMHAMHKA
MOBEPXHOCTH pazjena AByX ¢a3. ®azossle npespamenus. dpdekr [Hxoymnsa-Tomcona. /Cp/

Paznen 7. JIEKTPUYECTBO

7.1 3akon KyrmoHa. Hanpsoxennocts anektpuueckoro mojst.  Ilpunnun cynepnosunuu. [ToTox u
LUPKYJISIIMS JIEKTPpOoCcTaTnaecKoro mnois. Padbora anexkrpocrarndeckoro noss. [IoTeHIMAa 21eKTPOCTaTHUECKOTO
TIOJISL ¥ €TO CBSA3H C HANPSDKEHHOCTHIO. [IpOBOHUKY B 3JI€KTpocTaTHIECKOM Toute. /JIek/

7.2 OrmpeneneHue  yCKOPEHUs CcBOOOIHOTO najieHUst npu MOMOILIM MaTeMaTUYeCKOTO
MasTHuKa. OnpeieieHre MpUBEIeHHON JUTHHBI PU3NIECKOTo MasiTHUKA. /J1ab/

7.3 3akon Kynona. HanpsikeHHOCTh M NOTEHLMAN 3JIEKTPOCTATUYECKOro MoJisd. [IOTOK M LUPKYJSLUS BEKTOpa
HaANPSOKEHHOCTH AJIEKTPOCTaTHYECKOTO oIS, /T1p/

7.4 TlpenMeT KIacCHIECKOM IEKTPOIUHAMHUKHI. DIEKTPUISCKUI 3apsia U €r0 TUCKPETHOCTh. Mes OJIM3KoIeHCTBHI.
DHeprusi B3aUMOJICHCTBUSA CUCTEMBI 3apsioB. [loje cucteM 3apsaoB Ha OONbIIUX paccTosHUIX OMUCaHUE CBOWCTB
BEKTOPHBIX MOJIEH. POTOp 3MeKTpocTaTrueckoro nojs. Berancienne nmosnelt ¢ momorsto TeopeMsl [aycca. /Cp/
7.5 IloBepxHOCTHBIE 3apsiAbl. I'paHHMYHBIE YCIOBUS HA IMOBEPXHOCTU pasfena " MPOBOJHHUK - IUAIEKTPUK
Honspuzanms  awmdnexrtpuka. llomspusanuoHasie 3apagsl. [lomsgpu3oBaHHOCTE. DJIEKTPHUUECKOE CMEIICHHE.
JusnekTpuueckas MPOHUIIAEMOCTh. | paHWYHBIC YCIOBUS HA MOBEPXHOCTH pa3ziena "IUANIeKTPUKIUAICKTPUK" H
"IIPOBOTHUK-AMIICKTPHK". /JIex/

7.6 Cumel, AeWCTBYIOUIME HA 3apsi B IUAJICKTPUKE. OJIEKTPOCTATHUECKOE II0JIe B TOJOCTH IPOBOJHHUKA.
OnekTpocraTnyeckass — 3amuTa. [IJOTHOCT  SHEPrUM  AJIEKTPOCTATHYECKOTO  MOJS.  DJIEKTPOCTPHUKLUSL.
Cernetoanextpukn. /Cp/

7.7 Emkoctps npoBogHukoB. Konaencatopsl. EMKOCTh KOHIIEHCATOPOB. DHEPrusi B3aUMOJEHUCTBUS DJIEKTPUUECKUX
3apsIoB. Y CJIOBHS CYIIECTBOBaHUs ToKa. [I[pOBOTHUKN M U30JATOPHI. /JIek/

7.8 Omnpenenceane kodpdurmenta BI3KOCTH XKHIKOCTH. OTpe/iesieHne OTHOIICHHS TeTNIOEMKOCTEH UealbHOTO Ta3a
MmetoaoMm Kiremana-Jlezopma. Omnpe/iesicHue YHUBEPCAIbHOM ra30BOM MOCTOSTHHON METOJOM OTKa4Ku. /J1a6/

7.9 DneKTPOEMKOCTh. DHEPTHSI STEKTPHUECKOTO MO, 3aKOHBI TOCTOSTHHOTO dJIeKTpudeckoro Toka. /IIp/

7.10 DHeprusi CHUCTEMBI 3apsHKEHHBIX TPOBOJIHHMKOB. DHEPTHUS 3apsHKCHHOTO KoHAeHcatopa. CTOpOHHHE CHIIBI.
9.J.C. Ucrounuku 2./1.C. /Cp/

7.11 3akonsl Oma u Jxoynsa -Jlenna B mokanpHOH (opme.3akoH Oma IUIsi 3aMKHYTOW IENM M ydYacTKa IICTIH,
coxepxamero ucrouHuk J.J[.C. 3aKoH COXpaHEHMs SHEPrUM JUId 3aMKHYTOU nenu. Pa3sersnennslie nenu. Ilpasuna
Kupxroga. D1ekTponpoBoJHOCTh METALIOB. /JIek/

7.12 Hocurtenun Toka B MeTaJIax. DJIEKTPUIECKUI TOK B Bakyyme. TepMoasiekTpoHHas amuccus. HemoctatoaHOCTh
KJIACCUYECKOI ekTpoHHor Teopuu. /Cp/

7.13 DneMeHThl 30HHOW TEOPUU KPUCTALIOB. 30HHAS CTPYKTYpa DHEPTETHYECKOTO CIEKTpa JEKTPOHOB. Uucio u
TUIOTHOCTB YHCJIA DIICKTPOHHBIX COCTOSIHUI B 30HE. 3aIIOHCHHE 30H: METAJUIBL, AUIICKTPUKH U TOITYHIPOBOIHHUKH.
ONEeKTPOTIPOBOIHOCTH ITOIYIPOBOJHUKOB. [IoHITHE O ABIPOYHON POBOIMMOCTH.

ITonsiTue o p - n - mepexoue. /Jlex/

7.14 VccnenoBaHue 371€KTPOCTATHIECKUX TIOJICH € IIOMOILBIO AJIEKTPOJIUTHYECKON BaHHBI. /J]ab/

7.15 Konrpop:bHnas padota. /IIp/

7.16 Dnexktpudeckuii TOk B raze. [Iporecchl MOHM3aIUU U pexoMOnHaIK. MoHN3anoHHbIE KaMephl U CYCTUHKH.
I"azopazpsanas mwasma. Mogens cBOOOAHBIX 1eKTpOHOB. COOCTBEHHBIE M MPUMECHBIE TTOJTYITPOBOAHUKY. SIBIICHUE
CBEPXIPOBOANMOCTH. [IoHATHE O BEICOKOTEMIIEPATYPHOH CBEPXIPOBOIMMOCTH.

/Cp/

Pazgen 8. MATHETU3M

8.1 Munykuust MarautHOro noJjst. 3akoH buo —Caapa —Jlamnaca. Beiuucienne MarHuTHBIX OJIEH NPSIMOIMHEHHOTO
MPOBOTHHUKA C TOKOM, KPYrOBOTO TOKa. MarHWTHOE TIOJI€ PaBHOMEPHO IBIDKYIIETOCS JJIEKTPHYIECKOTO 3apsia.
BuxpeBoil xapaktep MarHUTHOTO Nois. J[eficTBHE MAarHUTHOTO MOJS HAa MPOBOJHHKH C TOKOM W JBIDKYIIHECS
anekTpudeckue 3apsabl. Cuma Ammnepa. Cuna Jlopenma. [litockuii 3aMKHYTBIH KOHTYP C TOKOM B MarHUTHOM TIOJIE.

n



[ToHsiTHE 0O MarHUTORJIEKTPUYECKUX U DIIEKTPOJUHA-MUYECKUX NproOopax. PaboTa 1o nepeMemeHnio npoBoiHUKa C
TOKOM B MarHUTHOM Toje./JIex/

8.2 OnpeneneHre OTHOIICHMS 3apsia IEKTPOHA K €ro Macce MeToAoM MarHerpoHa. OnpenesieHne paboThl BBIXO1a
3JICKTPOHOB M3 MeTasuia./Jlab/

8.3 Maraurtocraruka. /IIp/

8.4 Teopema 0 LMPKYJSLMU BEKTOpa MarHuTHOW uHAyKuuu. Teopema Octporpanckoro —l'aycca ajasi MarHUTHOTO
1oJisl. MOMEHT cuil, IeHCTBYIOLINI HAa BUTOK C TOKOM B MarHUTHOM Ioje. MarHuTHoe noJie JJIMHHOTO COJICHOUAA.
DHeprus BUTKa ¢ TOKOM BO BHEIIHEM MarHUTHOM moje. Dddekt Xomna. /Cp/

8.5 MarHuTtHbIil NMOTOK. DIEKTPOMArHUTHAs MHAYKIU. 3aKOH 3JIEKTPOMATHUTHOW MHAYKUMU. BUXpeBble TOKHU.
SIBrrenne caMOMHAYKINH. B3anMHas HHIYKISL. DHEPTUs MATHUTHOTO IIOJIS AJIEKTPUIECcKoro Toka. dapaneeBckas u
MakcBeIIoBCKasi TPAKTOBKH SIBJICHUS 3JCKTPOMArHUTHOW WHIYKIMHU. YpaBHEHHs MakcBella B MHTCTPAIbHON H
muddepennmansaoi popmax. /Jlex/

8.6 CHsTne KpUBOM HaMarHWYMBAHMS U METIH MCTEPE3HCca C MOMOLIBIO ocLuiorpada (M3y4eHHe 3JIEKTPOHHOTO
ocrmuiorpada).Mzydenne ssBneHus B3aMMHOW HHIYKITHH./J1a6/

8.7 Cuna Jlopenma. 3akon Amrepa. /IIp/

8.8 Hamarnmumpanue BeriecTBa. MoekyispHble TOku. HamarHuueHHOCTh. HampspkeHHOCTh MAarHHUTHOTO TIOJISL.
MarnuTtHas NpoHULIIAeMOCTb. I[IIOTHOCTE SHEPruy MOCTOSSHHOTO MAarHUTHOTO OJIs B BemlecTse. Marnetuku. Ilapa-,
ua-, heppo-, aHTudeppoMarHeTuku. JiaeMeHTsl Teopun peppomarnerusma. Touka Kiopu. /lomeHHast cTpykrypa.
Texandeckas kpuBasi HamarunauBaHus. /Cp/

8.9 KosebatenbHblli koHTYp. CBOOORHBIE KojeOaHus. 3aTyxaromue KojeOaHus. BBIHYKIEHHbBIC 3JIEKTPUYECKHUE
konebanus. [lepeMenHbIi TOK. /JIek/

8.10 Ompenenenne yaeapHOTo 3apsa gacTull. Macc-ciekTporpadbl. Y CKOpUTETH

3apspkeHHBIX YacTull. Kpasucranuonapusie Toku. /Cp/

Paznen 9. BOJIHOBAS OIITUKA

9.1 TInockas snekTpoMarHuTHas BosiHA. J[uddepeHnnanpbHoe ypaBHEHHE DJIEKTPOMATHUTHOW BOJIHBI. DHEPrUs U
UMITYJIBC 3JICKTPOMATrHUTHOW BOJIHBL. IHTEHCHBHOCTB 3JICKTPOMAarHUTHOM BONHBL Dddekt Jormiepa mis
9JIEKTPOMArHUTHBIX BOJH. M3nmydenue aunons. CeeroBas BojHa. /JIek/

9.2 HccnenoBanue 3aryxaromux KoyieOaHH B KoJebaTeabHOM KOHType.M3ydeHue BBIHYKICHHBIX KOJEOAHWH B
KoJIeOaTenbHOM KoHTYype./J1ab/

9.3 DiexkTpoMarHuTHas HHAYKUUs. DiIeKTpuueckue konebaunus /TIp/

9.4 BoHOBEIE TPOIIECCHI B YIIPYTO# cpene. YpaBHeHUE BOJIHBL. CKOPOCTh YIIPYTHUX BOJH. DHEPTHs YIIPYTOd BOJTHBI.
Crosture BOJIHBI. DKCHEPUMEHTAIBHOE IT0JIydSHHUE AJICKTPOMArHUTHBIX BOJIH. OCHOBBI aKyCTHKU. OCHOBHBIE
XapaKTepUCTUKH 3ByKa. VICTOUHMKH 3ByKa. YJIBTpa3ByK U ero npuMenenue. /Cp/

9.5 NnTepdepentust cBeTOBBIX BOIH. HTEpEepeHIINs TPH OTPAKEHUH OT TOHKHX TIJICHOK. [IpoCcBEeTBICHUE ONITHKH.
Wnrepdepomerprl. MHorosyyeBass unTepdepenuus.[Ipununn  Toiirenca —@penens. Judpaxkuus Ppenens Ha
kpyriaoM otrBepctuu. Crimpans @penens. [Iarao Ilyaccona. [Iudpakuus @payarodepa. JAudpakuus Opayrrodepa
Ha KPYTJIOM OTBEPCTHH.

Hudpakuonnas pemerka./Jlek/

9.6 OmpeneneHne UIMHBI BOJHBI H3IyYEHHUs Ja3epa IO HWHTEPGHEPCHIMOHHOW KapTHHKE II0JIOC PaBHOTO
HakJsioHa.Onpe/ielieHue pacCcTOSHUS MEX Ly ensaMu B onbite FOHra./J1a6/

9.7 Nntepdepennus ceera. J{udpakuus ceera. /TIp/

9.8 Korepenrnocts. HWHTEpdepeHMOHHbIE CcXeMBL. DOTOMETpHUYECKHE MOHATHS W COUHHUIBI HW3MEpEHUS.
I'eomerpuueckas ontruka. ONTHYECKUE WHCTPYMEHTHI. JJIEMEHTHI 31eKTpoHHON onTuku. Audpakius OpayHrodepa
Ha 1menu. Paspemaromas crmocoOHOCTh ONTHYECKUX MpUOOpoB. Jludpakius Ha TPOCTPAHCTBEHHOW peIIeTKe.
VYcnosust Jlays. ®opmyna bpera —Bynbda. IIpumenenne audpakiuu peHTIeHOBCKMX Jydel. PeHTreHoBckas
CHEKTPOCKOMHS ¥ PEHTTEHOCTPYKTYPHBIA aHann3. AudpakuonHas pemerka Kak CrieKTpaibHbIi npubdop. [TpuHimmn
ronorpagun./Cp/

9.9 Tlonsapuzanus cBeta. Buasl nomsipuzanun. EctectBenHbIi cBet. [lomspuzatopsl. CTeneHb MONApU3alii. 3aKOH
Maumoca. [Tonsipuzanus mpu oTpaskeHUH U npeiomiieHnu. 3akoH bproctepa. O gopmynax @penesns. [onspuszanus
IIpY IBOMHOM JyuenpenomiieHuu.Jlucnepcust ceeta.fIBiaenue nucnepcun ceera. Kinaccuueckast Teopust IUCIEPCUH
cBera. HopmanpHast n aHomanbHast qucnepcuu. I'pynmoBas ckopoctb. @opmyna Penes.ITornomenue cera. 3akoH
Byrepa./Jlex/

9.10 M3mepeHne QITMHHBI CBETOBOM BOJIHBI C TIOMOIIBIO TUPPAKITUNOHHOMN pernteTku. /J1ab/

9.11 Monsipusanus u aucnepcus ceeta. /IIp/

9.12 HUckycctBenHoe jnBoiHOe iydenpenomienue. Oddexr Keppa. Bpamenne nHanpasieHuss JIHHEHHOH
nosisipu3anuu. ONTHYeCKH akTHBHBIE BemiecTBa. Dddekt Dapanes.lloBenaeHrne BOJH HA TpaHUIE paszesia JIBYX
cpen. Paccesinue csera. M3nyuenne BaBniosa - UepeHKoBa. DJI€MEHTHI KPUCTAITIOONI THKH.

DIEKTPOONTHYECKHE U MAarHUTOONTHIECKHE siBiieHus1./Cp/

Paznmen 10. KBAHTOBAS OIITUKA



10.1 XapaKTepHCTHKH TEILUIOBOTO W3Iy4eHUs. AOCOJNIOTHO YEepHOE TeNO. 3aKOHBI Uil TEILIOBOTO HW3IYYCHHUS.
®dororddekr. 3akoHsl porodddekra. Ypapuenmit DiHmITEHHA ST QoTodhDekTa. TopMO3HOE PEHTTEHOBCKOE
manyyenue. Onbit bore. ®otonbl. Dpdexr Komnrona.I'unoreza ne bpoiins. [nuna Boansl ae bpoiins. OnsiTsl
Hesuncona u Jxepmepa. Ombitel Tomncona u TaptakoBckoro. OmbITel MO0 Au(pakmuy 37IeKTPOHOB. OTBITHI C
HEHTPOHAMH U MOJICKYJISIPHBIMU ImyuykaMu./JIek/

10.2 OmpeneneHre  yrma  MOJHOHW mossipusanun. OnpeneneHme TOKasaTess MPETOMIICHHS CTEKa ¢
MOMOIIBI0 MUKpOCKoma./J1ao/

10.3 TemnoBoe uznyuenue. Dorodrdhdexr. dpdexr Komnrona. /Tlp/

10.4 TlpotmBopeuns kiaccudeckor (u3ukn. CTaOWIBHOCTH M pa3Mepbl aToMOB. [IpWHIMI MHHHUMAILHOTO
BO3JecTBUSL B TpHpoje. TemioBoe u3inydeHune abCcomoTHO vepHoro tena. OTkpbiTHe mocrosHHO# [lnaHka.
OnTudeckas mupoMerpust. TertoBsle UCTOUHUKHN cBeTa. [Ipumenenue ¢otodddexkra. Macca u uMIynsc GoToHa.
Hasnenue ceeta. /Cp/

10.5 Anepnast monens atoma. Mozgens Tomncona. Crpoenne atoma. OmbiTel Pezepdopna. DxcriepuMeHTa bHas
npoBepka (opmynel Pesepdopna. Ilmanetapnas mo-menp aroma.lloctymatel  bopa. Omeitet  ®paka —Iepra.
Boposckast Mojens BogopoaonogodHoro aroma. CrnekrpajibHble cepur atoma Bogoposa. CrieKTp MoHa renust. Yuer
JBYOKEHUS siipa. M30TONMMYECKHiA CABUT CIIEKTpaIbHBIX JuHUH. HegocraTku Teopuu bopa./Jlex/

10.6 NccnenoBanue 3akona Majroca ¥ MPOX0XKICHUS MTOJISIPU30BAHHOTO CBETa yepe3 (pa3oByIO MIIaCTHHKY. /J1ab/
10.7 BomHOBEIE CBOWCTBA YacTHIl. ATOM BOJIOPOJIa B KBAHTOBOU MexaHuKe. CIEKTphl aTOMOB 1 MoJiekyd. /ITp/

10.8 KopmyckymsipHo —BOJHOBOH Iyanm3M. ATOMHBIE CIIEKTPHL. OKCIEPUMEHTAIBHBIE 3aKOHOMEPHOCTH B
JUHEHYATHIX CrHeKTpax. KoMOWHANMOHHBIA NPUHIMO PuUTma. DKCIEpUMEHTaIbHOE MOATBEPXKICHUE KBaHTOBBIX
CBOWCTB cBeTa. EAMHCTBO KOPITyCKYIIIPHBIX U BOJTHOBBIX CBOHCTB AJIEKTPOMarHuTHOTO m3mydeHus. /Cp/

10.9 BonnoBas ¢ynkuus. ®usndeckuit cMpicn BosHOBOH ¢(yHKimH. CranmoHapHble cocrosHus. CrannoHapHOE
ypaBuenue Illpenunrepa. Ilocrymatsl kBaHTOBOW MexaHWkH. IIpuHumn HeompenenenHoctn [eitsenOepra.
CBoOoniHOE JBWKCHHE MHUKpodacTHil. YacTuiia B OECKOHEYHO TIyOOKOW moTeHIuaiabHOW sime. IIpoxokacHme
MHUKpPOYaCTHIl uepe3 IOTCHUUANbHbIH Oapbep. JIMHEHHBIH rapMOHMYECKHH OCHMILUIATOP. ATOM BOAOpOJa B
KBaHTOBOW MexaHuke. YpaBHeHue IllpemuHrepa mis aroma Bogopona. KeanToBble mepexonbsl. CIOHTAaHHOE H
BBIHYXJICHHOE (MHyLlU-POBaHHOE) n3iayueHue. /Jlex/

10.10 Ompenenenue KodPPUITMEHTa TOTJIOMICHUS TPO3padHbiX Tel. CHATHE BOJIBTAMIIEPHOM, JIOKCAMIIEPHOW H
CIEKTPAILHON XapaKTepHUCTHK (POTOINIEMEHTA U OlIpeielieHne paboThl BbIX0a AieKTpoHa /J1ab/

10.11 PagnoaktuBHOCTH. SAnepHas ¢pusuka. /TIp/

10.12 Marematudeckre TpeOOBaHHS K BOJHOBOW (YHKIMU. BoiHOBas (GyHKIMS U €€ CTATHCTUYCCKUH CMBICIL.
AMIIIUTY 15! BEpOSITHOCTEH. BeposTHOCTE B KBaHTOBOM Teopuu. OpOuTaibHOE KBaHTOBOE uucio. [TpubmmkeHHbIi
METOJI KBAaHTOBAHWS OJHEPTHM OJJIGKTPOHA B aroMe Boaopona. TyHHenbHBIH dS(dexT. BoaHOBEIE CBoiicTBa
MHUKpOYAacCTHIl M COOTHOLIEHWS HeomlpeaeieHHocTed. Habopsl OJHOBpEMEHHO HM3MEPHMBIX  BEJIMYHMH.
IIpoctpancrBennoe kBantoBanue. OnbiT IlITepHa —'epnaxa. Cnima snextpona. [Ipunmumn [Maynu. [lepuoguaeckast
cucrema sementoB J[ M. Menzaeneesa. OTpunateabHOe HOMIONEHUE U HHBEPCUS 3aCEIEHHOCTH YpoBHEH. Jlasepsl.
/Cp/

Pazzen 11. DJIEMEHTBI SIJIEPHOU ®U3UKH K ®U3UKA DJIEMEHTAPHBIX YACTHI]

11.1 AroMHBIe snpa M UX omucaHue. DHeprusa cBs3u sAapa CBOMCTBa sAEpHBIX cuid. Mojaenu aTOMHOTO sapa.
KamenpHas n obomouednas monens aapa.PaanoakTuBHOE H3TydeHne u ero cBoiicTBa. IlpaBnio cmemeHus. 3aKOHBI
pa-ITMOaKTUBHOIO pacmaja.SlepHble peakiid U UX OCHOBHBIC THUIBI. 3aKOHBI COXPAHCHUS B SICPHBIX PEAKIIHSIX.
Hennast peakuusi W siIEpHBIE PEAaKTOPHL.OJEMEHTapHBIE YAacTHIBL. Mepapxus CTpyKTyp MaTepuu. YacTHIBl |
anTryactuipl. Ousnveckuid BakyyMm. CTaHAapTHas MOJCTbh 3JCMEHTAPHBIX 4acTull. KBapku, JCNTOHBI M KBaHTHI
(byHmaMeHTaNbHBIX Mosiel. DyHIaMEeHTATLHBIC B3aUMOIeHCTBHUS. ApoHBL./JIek/

11.2  Ompenenenue  TemmepaTypHOW  3aBUCHUMOCTH ~ MHTEHCHBHOCTH  M3JIy4EHHS HUTH  JIAMIIBI
HakanmuBaHus.,OnpeesieHue TeMIepaTypsl IUTACTUHKHA (HUTH) TIPY MIOMOIIM ONTHIECKOTo mupomMeTpa./JIad/

11.3 KonrponsHast padota /TIp/

11.4 MaruutHelii pe3oHaHc. M3MepeHUss CNMHOB M MAarHUTHBIX MOMEHTOB SIIEP METOJIOM MAarHUTHOTO
pe3onaHca.Anb(a —pacmnan, Oera —pacman. 'amMma u3nmydeHue saep M BHYTPEHH:S KOHBEPCHS MIEKTPOHOB. Dddekt
Meccbayspa. Metonsl peructpaunu nznydeHus. OOmue TpeOOBaHMS K M3MEPUTEIbHBIM NpHOOpaM. JleTeKTopsbl
n3Iy4eHus. Jlo3uMerpriaeckne BeTMINHB ¥ UX eAUHUIBL. J{enenne atoMHBIX snep. [IpobiaemMa HCTOUHNKOB SHEPTHH.
TepmosinepHblit cuHTE3. DHEPrus 3Be3/1. Y IpaBIsieMblid TepMosiiepHblil cunTes./Cp/

Paznen 12. COBPEMEHHA S ®U3NYECKAS KAPTUHA MUPA

12.1 Slgpa atomoB. ATOoMBI. Monekynbsl. MaKpOCKOITMYECKHE COCTOSHHS BEIIECTBA: Tasbl, JKUIKOCTH, IIa3Mma,
TBepAble Tena. [ImaneTsl. 3Be3pl. BemiecTBo B AKCTpe-MajbHBIX yCIOBUSX: Oeible KapiauKH, HEWTPOHHbIE 3BE3IbI,
YepHBIE IBIPHL. Beme-cTBO B CBEPXCHIIBHBIX AJIEKTPOMArHUTHBIX MOJIAX. [amaktuku. ['opstdas MOIenb M ABOJIOIHS
Bcenennoii. ®usndeckas kapTuHa Mupa kak (uiocodcekas kareropus. KopmyckymnspHas ¥ KOHTHHYaJbHAs
KOHIICTIITNH ONMcaHus mpuponabl. BemectBo u monme. CMeHa CHCTEM MOHATHH B (HM3MKE KaK OTPaKEHHE CMEHBI
TUIIOB paIro-HajapHOTO MbinuicHuUst. Konnenuuu Bpemenn. [lapagurma HeroToHa U 3BOMOIIMOHHAs napaaurma. Ot
(bM3uKY cymecTBYIOMETro K (hu3uKe Bo3HUKaromero. HezasepmenHocTs hu3uku u Oyaymiee ectectBo3Hanwmst. /Cp/



Buabl yueoHoii padoThI: JICKIIUH, TPAKTUYCCKUC 3aHATHS, JIAOOpaTopHasi paboTa, caMOCTOSITEIbHAS paboTa.
Hcnosb3yemble 00pa3oBaTebHble TEXHOJOIMHU: TPAAWLIHNOHHBIE ¥ WHHOBAIMOHHBIC.

@DopMBbI TeKYLIEro KOHTPOJISI yCIeBaeMOCTH: JNCKYCCHs, TECTHPOBAaHHUE, IKCIIPECC-OTIPOC.

@DopMbI MPOMEKYTOUHOI aTTecTammm: dk3amen(1,2), koutp (1,1,2,2).

TpyaoemkocTs AucuumanHbl: 9 3E.



