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MHNOACHUTEJBbHASA 3AIINCKA

Henabro usyyeHus kypca (pM3UKH ABJISIETCH:

- (hopMHpOBaHUE COBPEMEHHOTO (PU3MUYECKOTO MBIILICHUS U HAYYHOTO MUPOBO33PEHUS,

— OCBOEHHE OCHOBHBIX MOHATHUH, 3aKOHOB, NMPUHLIMIIOB U TEOPUH KJIACCUYECKOW M KBAHTOBOH
¢busnky;

- W3y4eHHe OCHOBHBIX (PU3NYECKUX SIBJICHHI M MPOLIECCOB U UX TPAKTOBKA C TOYKH 3PEHUS
COBPEMEHHBIX HAYYHBIX MTPEACTABICHUN,

- O3HAKOMJICHHE C MeTOJaMU (PU3NIECKUX UCCIIeIOBAHU.

- mpubau3uTh Kypc GU3UKKU K OCOOCHHOCTSIM U COACPKAHUIO WHKCHEPHOU NEATEIBbHOCTH U
MOKa3aTh MECTO (PU3MKHU B COBPEMEHHOW TEXHUKE U TEXHOJIOTHH,

- cO37aTh MNPUHLMITHAIBHO BAXHbIE MPEANOCBUIKH AJIsl JAJbHEHINEro pPa3BUTHS JUYHOCTHU
CTYAEHTOB MPH MOJYYeHUU MPO(PEeCCHOHANTBHOTO HHKEHEPHO-TEXHUIECKOTO 00pa3OBaHUS.

3agauu u3ydyeHHus1 TUCHUNIHHBI «PHU3HKA»:

- CO3JaHHWe y CTYACHTOB IIMPOKOH TEOPETUUECKON TMOATOTOBKU B 00Omactu (U3HKH,
No3BOJIsIFOINEH  OyayIiMM WH)KEHEpaM, OpPUEHTHPOBATHCS B TMOTOKE HAYYHOH M TEXHHYECKOU
uHpopManuu 1 00ecneunBaroei UM BO3MOKHOCTb UCTIOJIB30BAHUS 3HAHNUH 10 (PU3UKE B TEXHUKE,

- obecrnedeHne MEeTOAOIOTHUECKON ITIOATOTOBKH, NTO3BOJIIIONIEH TOHNMATh NPOLIECC MO3HAHUS
U CTPYKTYPY HAy4HOTO 3HAHHUS, HCIOJb30BATh PAa3JIUYHbIE (PU3NYECKHE TIOHATHUS, OINpPENeNsiTh
IPaHULIbI TPUMEHUMOCTH IPUHLIUIIOB, 3aKOHOB U TEOPHi],

- cucremMarnzauus U o0oOIIeHne 3HAHUH ¢ TOYKH 3peHHsI OOIMX WIEH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

- O3HAaKOMJICHHE C COBPEMEHHOH Hay4yHOH ammapatypod, (opMHUpOBaHHE HaBBIKOB
NpOBeNEHUs] PU3UIECKOTO SKCIEPUMEHTA;

- OBIaJieHHE NpUEeMaMM U METOJaMHU peLIeHHs] KOHKPETHBIX 3a7ad U3 pPas3jUuHbIX pa3/iesioB
¢busnky;

- (opMHUpOBaHHE YMEHHUsI OLICHUBATh CTEIEHb JOCTOBEPHOCTH PE3yJbTATOB, MOJYYCHHBIX B
SKCIEPUMEHTANIBHBIX WM TEOPETUYECKUX UCCIIEIOBAHMSIX.

J1st u3ydeHusi Kypca (pu3HMKH He00X0AMMO 3HAHHE CJIeJYIOIIHX Pa31e/0B MATEMATHKH:
- 3JIEMEHTBI JINHEHHOH anreOppl M aHAJTUTHIECKOH reOMeTpuH,

- nudepenunanbHOe ncHrcIeHne PyHKIUN OTHON 1 HECKOJIBKUX MEPEMEHHBIX;

- uccrenoBaHue GYHKUUN C TIOMOIIBIO MPOU3BO/IHBIX;

— OTIpeeNIEHHBIN U HeoNpeAeNeHHbIH HHTErpabl, KPUBOJMHENHbIE U KPATHbIE HHTETPabI,
- 3JIEMEHTHI TeOpuH Iu(PepeHINATBHBIX YPaBHEHNT;

— BEKTOPHBIN aHAJINU3 U OCHOBHBIE MOHATHUS TEOPUHU TOJIS,

- TEOpHsl BEPOSITHOCTEH U MaTeMaTUYeCKas CTaTUCTUKA.

B pesynbrare nsydenus yueOHON TUCIMITIMHBI CTYACHT AOJDKEH:

3HATD!

— OCHOBHBI€ 3aKOHBI U TEOPUH KIACCUYECKOH M COBPEMEHHON (PU3MUECKON HAYKH, a TAKXKE IPAaHULIBI
WX IPUMEHUMOCTH,

— MeTO/Ibl U3MEPeHHsT PU3NIECKUX XAPAKTEPUCTHK BEIIECTB U MOJIEH;

—(pu3ndeckre OCHOBBI METOJIOB MCCIICIOBAHNS BEIECTB H MOJIEH;

— IPUHLMITBI SKCIEPUMEHTAIBHOTO M TEOPETUYECKOTO U3Y4YeHUsT (PU3NIECKHX SIBJICHUI U MPOLIECCOB,
YMeEThb:

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

— HCIIOJIb30BaTh HM3MEPUTENIbHbIE TPUOOPHI MPH SKCIEPUMEHTAIBHOM H3y4eHMH (U3MYECKHX U
TEXHOJOTUYECKUX IIPOLECCOB,

— oOpabaTbiBaTh M aHAJIM3HPOBATH PE3YJIBTATBl HKCHEPUMEHTAJIbHBIX HM3MEPEHHH (U3NIECKHX
BEJINYUH,



BJIaJeTh METOAAMH:
— (U3UUECKOro MOACTMPOBAHUS TEXHIUECKUX MPOLIECCOB,
— aHaJM3a M PELISHUs] MPUKIIATHBIX HHXEHEPHBIX 3a7a4.

TpeGoBanus K aKaieMUYeCKHM KOMMETEHLHSAM CHENHATHCTA
Crenuanuct JOJKeH:

— AK-1. YMeTp npuMeHsATh 0a30Bble HAYYHO-TEXHUUYECKHE 3HAHMS JJIST PELIEHHS] TEOPETUYECKUX U
NPaKTUYECKUX 3a7a4.

— AK-2. Brnajets CHCTEMHBIM M CPAaBHHUTENBHBIM aHAJTU30M.

— AK-3. BrnazgeTtb nccienoBaTelbCKUMU HaBbIKAMU.

— AK-5. BpITh CTOCOOHBIM MOPOKAATH HOBBIE UAeH (001a1aTh KPEATUBHOCTHIO).

— AK-6. Bragers MEXXAMCUUTUIMHAPHBIM MOIXOI0M IPH PEIIEHUH MTPodem.

MeToasbl (TexHOJ0THHM) 00y4eHHUsl: ayIUTOPHBIC JISKIHMOHHBIC 3aHATHA (C HCIOJIB30BAHUEM
KOMIBIOTEPHBIX TMPE3CHTAlMI), MPAaKTUYECKHe 3aHATHs C MOApPOOHBIM pa3bopoM 3amad 1o
paccMaTpuBaeMbIM TeMaM, JJadopaTopHble 3aHATHs. CaMocTosTeNbHAs paboTa CTyAEHTOB U KOHTPOJIb
€€ pe3yJIbTAaTOB. NMPOBENECHUE TEKYIIMX KOHTPOJBHBIX pabOT HAa MPAKTUYECKUX 3aHSATHSX, 3aILUTa
naboparopubix padot, PTP.

HNucTpymenTapuii  o0ydeHusi: npoeknMoHHOe  obOopynoBaHme  [UIsI  oOecreueHHs
MYJIBTHMEINHHBIX KOMITBIOTEPHBIX NPE3eHTANN, 000pyIoBaHIe Ja0OPATOPHBIX YCTAHOBOK.

JlnarHocTuka (KOMINETEHIHIl) CTYJeHTOB: B TCUCHHE CEMECTPa MPOBOIATCS aTTECTALHH
KaQXXJIOTO CTYIGHTa MO pe3yJbTaTaM TEKyLIEro KOHTPOJ YCBOCHHUS 3HAHWH W yMEHUil, BO Bpems
SK3aMEHAIIIOHHON CECCHUU MPOBOAMTCS SK3aMEH.

MeToasbl (TexHOJ0THHM) 00y4eHHUsl: ayIUTOPHBIC JISKIHMOHHBIC 3aHATHA (C HCIOJIB30BAHUEM
KOMIBIOTEPHBIX MPE3CHTAN), MPAKTHYECKHE 3aHATHs, JadopaTtopHble 3aHATHs. CaMocTosITenbHAs
padoTa CTYOEHTOB U KOHTPOJIb €€ Pe3yslbTaTOB. NMPOBENEHHE TEKYIIUX KOHTPOJBHBIX paboT Ha
NPAaKTUYECKUX 3aHATHUSAX, 3aLIUTa Ja0OPaTOPHBIX padoT.



COJAEPKAHHUE YYEBHOI'O MATEPHAJIA

BBEJIEHUE

IMpemvmer usukn. Meroasl (DM3HUICCKOTO HCCICAOBAHHUA. Poib ()M3WKH B PasBHTHH TCXHHKH H BIHSIHHC
TEXHHUYECKOTO Tporpecca Ha pasputue (¢u3ukn. COBPEMCHHBIC KOMIIBIOTEPHBIC TEXHOJIOTHH M IIPHMCHCHHC
KOMITBEOTEPHOTO MOJCTHPOBAHMA B M3YUCHHME (m3mku. 3amaum Kypca ¢m3mkm. OOmas crpykrypa Kypca. Cucrembl
CIMHUI] H3MCPCHILL

ITpeamer mexanuku. I[IpOCTPAHCTBO M BPeMA B KIACCHUCCKON MeXaHHKe. HepemaTHBUCTCKAA U PEATHBHCTCKAA
MexaHuKa. KBaHTOBAs M K1accHieckast MEXaHHKA.

KunemaTnka, muHamuka, ctatuka. MarepranbHAs TOYKA, CHCTEMA MATCPHANBHBIX TOUCK, a0CONIOTHO TBEPIOC
TEJIO, CIDIOIIHAS CPe/a.

Pazgen 1. PUSHYECKHUE OCHOBBI MEXAHHUKH
Tema 1.1. KHHEMATHKA

Mexanmieckas cucrema. Marepuansnas Touka. Teepaoe temo. Cucrema orcuera. UmMCIO cremeHed CBOOOIbI
MCXAHHYCCKOW CHCTeMBL. KuHeMaTHka MartepuHambHOM TO4YkH. [lepememieHMe W myTh. CKOPOCTE M YCKOPCHHC.
Borumcnenue nmpoHaeHHOTO MyTH. TaHTCHIMATHHOE M HOPMAIBHOE yCKOopeHms. Kunemarnka TBEepaoro tena. Bpamenue
TBEPAOTO TENA BOKPYT HETOABILKHOM OCH. YTIOBAas CKOPOCTh M YITIOBOC yCKOpeHHe, CBA3b MEXKIY YIJIOBBIMH H
JMHCHHBIMH KHHEMATHUCCKUMH BeamuumHAME. [IpeoOpa3oBaHMs KHHEMATHYCCKHX BEIMYHH IIPH IIEPEXOJE W3 OTHOH
CHCTEMBI OTCYETA B APYTYIO.

Tema 1.2. TMHAMHKA MATEPUAJILHOI TOUKH

ITpuuuHbl W3MEHEHHA CKOPOCTH Teda. Ilepsrri 3akoH HeroroHa. MHEpHUANBHBIE CHCTEMBI OTCUETA. IIpHHIMI
orHocurenbHOCTH [ammnes. [lpeoOpazoeamms I'ammnes. Macca u mmmymsc. Bropoit 3akon HerotoHa, YpasHeHme
JBIDKCHUA MATCPHANBHOM TOYKM B HMHEPHUANBHOM CHCTEMe OTcueTa. Tpermi 3akoH Herorona. HMHBapHaHTHOCTB
VPaBHCHUS ABIKCHUSI OTHOCHTEIBHO IpeoOpazosanmii ['anmies. 3akoH BCEMHPHOTO TAroTeHmA. CHia TSDKECTH M Bec.
Yupyrue crnbl. CHIIBI TPSHUS W COTTPOTHBIICHIL.

Hewmnepumanbaple cucreMbl orcuera. CuHibl HWHEPUMH. YPABHCHWE JBIXKCHHA MATCPHANBHOH TOYKH B
HEHHEPLUMATIBHON cHCTeME OTCUeTa. [IpHHIUT 3KBUBACHTHOCTH. I paHHIBI MPUMEHIMOCTH HBEOTOHOBCKOH MEXAHHKH.

Tema 1.3. 3AKOHBI COXPAHEHUS B MEXAHUKE

BHyTpeHHHE U BHEIIHHE CHIBL. MIMITyIhC CHCTEMBL. 3aKOH COXPAaHCHHS HMITYJIbca. LIeHTp nHepnuu (IEHTP Mace)
MEXAHHYECKOM CHCTEMBL. YPABHCHHUE IBIDKCHHA LICHTPA MHEPLUH. PeakTHBHOE ABIDKCHHE. YPABHCHUE ABIDKCHHA TEA
TepeMEHHOM Macchl. JHeprms, padora m MmommHocTh. KoadduuumeHr mone3Horo aeiicTeus. KuHeTmdeckas 3HEpPrus.
KoncepBaTuBHBIE M HEKOHCEPBATHUBHBIC CIUIBL. [lOTCHIMANBHASA 3HEPrHA YACTHLBI B CHJIOBOM IONE. MexaHWdecKas
SHEPTHsI CHCTEMBI. 3aKOH COXPAHCHMS MEXAaHMUCCKOM SHEPTHUH. 3aKOH COXPAHCHUS IOJHOW 3HEPTHH CHCTEMBI. 3aKOHBI
COXPAHCHH ¥ CBOWCTBA CHMMETPHH IPOCTPAHCTBA-BPEMEHH. Y Jap a0COMFOTHO YIPYTUX M HEYIPYTHX TBEPABIX TEI.

Tema 1.4. THHAMHMKA TBEPJOI'O TEJA

MoMEeHT HHEPIUH TBEPAOTO TEIA OTHOCUTEIFHO HETTOABIKHOM OCH. [ TaBHBIC OCH ¥ ITIABHBIC MOMCHTHI HHEPIIUH
TBEpAOTO Tena. MOMEHTHI HHEPIMH HEKOTOPBIX Tel perysipHoit ¢opmbr Teopema Ilrefimepa. MOMEHT CHITBI
OTHOCHTENNBHO TOYKH U OCH. YPABHCHHE ABIDKCHMA TBEPAOTO TEd, BPALIAOINEIOCA OTHOCHUTEIBHO HEMOABIKHOM OCH.
MOMEHT HUMITyJIbca OTHOCHTEIBHO TOYKH M OTHOCHTEIBHO OCH. 3aKOH COXPAHCHHS MOMCHTA MMITYJIbCAa W €r0 CBA3b CO
CBOMCTBOM H30TPONHOCTH IPOCTpPaHCTBA. KHHETHYeCKas 3HEPrHd BpalcHHsA TBEpAOro Tena. Pabora u MOIIHOCTB
BHEIIHUX CHJI IIPH BPamIcHUH TBEPAOro Ttena. CeodoaHbIe OCH. I mpockoIr.

Tema 1.5. MEXAHHUKA CILTOIIHBIX CPE/]

OO0miee cBelicTBA KHAKOCTEH M ra3oB. MaeampHas >KUAKOCTh. KHHEMATHYECKOE ommcanne NBIDKCHHUS JKHIKOCTH.
YpaBHCHHC HCPA3PHIBHOCTH H ypaBHCHHC bepHywmn.  Bsaskocts. Cuiasl BHYTPSHHCTO TPCHHS. JHHAMHYCCKHHA H
KHHEMaTHIeCKuil ko3 durment Ba3koctu. JlamuHapHOe W TYpOyJIeHTHOE TeueHHE )uakocred. Meron CTokca m METOX
[yaseiina onpeaencHua ko3P PUIUeHTa BA3KOCTH. [IBIDKCHIC TSI B )KHAKOCTAX H Ta3ax.



Tema 1.6. MEXAHUYECKHWE KOJEBAHUA

OO0mHe CBSACHHS O KOJICOAHMSX. MCEXAHIHCCKAC TAPMOHIHMCCKHS KOICOAHHS U HX XAPAKTCPHICTAKH, aMITIATYAA, (hasa, IePHOT,
KPYTOBas YacToTa, HAUambHAS (ha3a. DHEPIUsI TAPMOHIICCKHX KoeOanmii. TuddepeHIpaabHoe YpaBHCHHE CBOOOTHBIX TAPMOHHUCCKIX
KOJIeOaHMH. [ apMOHHMYECCKAM OCIILITOP. JHEPTHA TAPMOHHUUYCCKOTO OCIULIITOPA. TIpYyKHHHBIN, (PH3HUCCKAM M MATCMATHUCCKHI
MasTHUKH. CIOKCHHE TAPMOHIMSCKHX KONCOAHHH OMHOTO HAMPARICHHS M OJMHAKOBON YaCTOTHL. bricHus. TToHITHE O TPSICTABICHHI
CIOYKHBIX TICPHOTMUCCKUX KONMeOAHMI B BUAC PAXIOKCHES B paa Dypse MO TapMOHMUSCKMM KoneOanmsaM. CTIOMKSHHE B3aHMHO
TICPIICHIMKYMPHBIX  KomeOanmid. Ouryps! JInccaky. JuddepeHpanbHoe ypaBHCHHE CBOOOMHBIX 3aTYXAIOIMMX KOJCOAHHM H €TO
pererue. Kos)hUIHEHT 3aTyXaHus, JEKPEMEHT 3aTyXAHHS, JTOTAPA(PMUYECKII IEKPEMEHT 3aTYXAHMS, TOOPOTHOCTD, ATIEPHOIMUECKUI
mporiece. ABTokoeOaHna. JIu(epCHIMATEHOS YPABHCHAC BBIHYKICHHBIX KOJMCOAHHH W Cro OOIICC PCIICHHC. Y CTAHOBHBILIHCCS
BBIHY>KICHHBIC KoJieOanua. Pesonanc. Pe3oHaHCHBIC KpHBBIC. [I0HATHE 00 AHTAPMOHIHMCCKHX KOJICOAHHAX.

Tema 1.7. YIIPYT'HE BOJIHBI

BomHoBBIE Tporiecchl. MexaHm3M 0Opa30BaHHSA BOJTH B YIPYTOH cpene. [TpodonmbHbIC M MOTCPEHHbIC BOMHBL I ITOCKHS,
IIUTHHAPHUYCCKHC W C(HCPHHCCKUC BOTHBL YTIPYTHS BOJIHBI B TA3aX, YKAAKOCTAX M TBCPABIX TCAX. YPABHCHHS IVIOCKOH BOMHEL J{TiHA
BOJTHBI, BOJTHOBOS YHCIO, (pa3a IUIOCKOH BOJHBL DPOHT BONHBI W BOJHOBAS TOBSPXHOCTh. PazoBas CKOpoCcTh. BOMHOBOES ypaBHCHHE.
Cynepriosuist BoJH. [ pymmoBast CKOpocTh. BOTHOBOM HakeT. JHEPrHs YIPYToi BOHEL [ IMOTHOCT MOTOKA 3HEprum. Bexrop Ymosa.
Koreperraocts BonmH. MHTep(epetims BomH. CTOSMIC BONHBL YPABHCHHC CTOSMCH BOMHBI M Cr0 AHANM3. 3BYKOBBIC BOJIHBL

XapaxrepucTaru 38yKa. (et Jommepa B akycruke. [IprveHeHHS VITETPa3ByKA.
Tema 1.8. CHEIIUAJIBHAS TEOPUA OTHOCUTEJIBHOCTH

INocTynaTsl cmenmaixbHOH TEOPHMH OTHOCHTENbHOCTH. CHHXpoHM3amms 4aco. [loHArme COOBITHS.
[Ipecodpazoanusa JlopeHua u TpeOOBAHHC PCIATHBHCTCKOW HHBAPHAHTHOCTH. PCIATHBHCTCKHH 3aKOH MPeoOpa3OBaHHSA
ckopocTd. OTHOCHTEIBFHOCTD HOHATHSI OJHOBPEMEHHOCTH. MI3MepeHHe paccTOSHHUI U MPOMEKYTKOB BpeMeHH. MMiynbe n
SHEPTHS PEIITHBUCTCKON YacThuIbl. [IpeoOpa3oBaHus MMITyI6Ca M 3HEPTHH. B3anMOCBSI3b SHEPTHH M HMITYJIbCA. DHEPTHS
TMOKOS. YPAaBHCHHC IBIDKCHHSA PCIATHBHCTCKOM HacTHubL [IpecoOpa3oBaHHME BEKTOPA CHIIBI NPH NCPEXOAC W3 OTHOH
HHEPIHUAIBHOM CHCTEMBI OTCUCTA B APYTYIO. 3AKOHBI COXPAHCHUS SHCPTHH U HMITYJIbCA.

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

HneampHerit Ta3. 3akOHBI WOcATBHOTO Taza. CMech HWACATBHBIX Ta30B. 3akoH /JlanmbToHA. YpaBHcHHME MeHICTeCBa-
Knarneiipona. [lapicHue Taza ¢ TOUKH 3PCHHS  MOJCKYISIPHO-KHHCTHUYCCKOH Teopur. (OCHOBHOC YPABHCHHC MOICKYIIPHO-
KHHCTHYCCKOH TeoprH. CPeIHssT KHHCTHUYCCKAS SHCPTHS MOCTYIATCIBHOTO ABIDKCHHS MOJICKYIL. MOJICKYIPHO-KHHCTHUCCKHH CMBICTT
TCMIICPATYPBL

MHUKPOCKOITIICCKIE TIapaMeTpbl. Bepostaocts (mykryarpm. [ToHsTHe (DYHKIHMH pACTPSACICHHS CIYYAWHOH BCTHMYHHBL
Oyuxupst pactpencneHnss MakcBeia MOJICKYST HACATIBHOTO Ta3a MO CKOPOCTAM M SHEPIHSAM TCIUIOBOTO JIBIDKCHHSL. XAPAKTCPHBIC
CKOPOCTH TCILIOBOTO JBIKCHIS MOJICKYIT ra3a. bapomerprraeckas (opmyna. Pactpenencrrie Bombvana MOJICKYIT HACATBHOTO Ta3a 10
KOOPIMHATAM BO BHCIIIHCM TOTCHIAAIBHOM TIOIC.

Tema 2.2. TEPMOJHHAMMUWKA

Uwmcno cremneHeil cBoOOAbI MOJEKYIBI. 3aKOH PABHOMEPHOTO PACHPEICICHHI 3HEPTHH IO CTEMCHAM CBOOOIBI.
I'paHuIBI IPIMEHUMOCTH 3aKOHA O PABHOMEPHOM PACIpECICHHN SHEPTUH U ITOHATHE O KBAHTOBAHUY YHCPTHH BPAIICHH
u KoyseOaHusI MOJCEKY]I. BHYTpEeHHs 3HEprus micanbHOro rasza. Pabora raza mpum m3MeHeHum oObema. Kommdecto
TEIUIOTHL. TemnoeMKOoCTh. YpaBHeHHe Matiepa. Ilepoe Hawamo TepMOAWMHAMHKH. lIpHMEHEHHE mEpPBOro Havaga
TEPMOAMHAMEKH K H30mporieccaM. Axnadarudaeckuii nmporecc. [ToHsITHE MOIUTPOIHOTO MPOIIecca.

OOparumbie W HeoOpaTuMble mponecchl. KpyroBod mporecc. DHTPONHA. JHTPONHS WACATHHOTO Tas3a.
CrarucTuieckoe TONKOBAHWE 3HTponuH. [IpwHIMIT BO3pacTaHuA 3HTpommH. BTopoe Hawano tepMmommHaMuKu. Teopema
Heprcra. TenmoBeie aBuratenmd u XojoawiabHble MammebL [{ukn Kapro. MakcuManbHBIH KO3((HIHCHT IMOJIC3HOTO
JICHCTBUS TEIUIOBOM MAIIUHBL

Tema 2.3. ABJEHUSA TIEPEHOCA B TEPMOJUHAMHWYECKHA HEPABHOBECHBIX CUCTEMAX

IMonarue o (usmueckoii kuHeTHKS. CPEeaHeS YHCIO CTONKHOBCHHH M CPCAHSA JIHMHA TMpodera MOeKyn. Bpems
penakcanum. SIBneHus nepeHoca. ONbITHBIE 3aKOHBI TEIUIONPOBOAHOCTH, TU(P(Y3UH M BHYTPEHHETO TPEHHS (BI3KOCTH) H
HX 00BACHUMEE C TOUKH 3PCHHUS MOICKYJLIPHO-KHHETHUECKOH Teopuu. [IoHATHE BaKyyMa.



Tema 2.4. PEAJIBHBIE I"'A3bI

Peanpabie ra3pl. CHiabl M MOTCHOMAIBHAS 3HEPTHS MEKMOJICKYJLIPHOTO B3aMMOJCHCTBHS. YpapHeHHe Ban-1ep-
Baameca. Kpurmdeckoe cocrosgHme raza H ero mnapamerpel. HMzorepmber Bae-mep-Baaneca, HX CpaBHEHHE C
JKCICPHUMCHTATBHBIMH H30TCPMAMH. METaCTAOWIBHBIC COCTOSHHA. BHYTPCHHAA 3HCPrHA PCANbHOTO Ta3a. I(P(exr
Jxoyma-ToMncona 1y peaapHOTO Ta3a. [lonarue suTansmun. Temmneparypa uHBepcHr. CHKIDKCHHS Ta30B.

Tema 2.5. KHJAKOCTH

CrpocHue W CBOMCTBA O KHAKOCTCH. [loBepXHOCTHOC HATKCHHC. [lOBCPXHOCTHO-AaKTHBHBIC —BCHICCTBA.
cMaumBaHue. JIaBICHUE MOA U30THYTOH MOBEPXHOCTBIO skuAKocTH. opmyna Jlannaca. KanumripHele aBneHusa. MeHHCK.
®opMyna A4 BBICOTHI MOABEMA KUIKOCTH B KAITMILLAPE.

Tema 2.6. KPUCTAJVIMYECKOE COCTOsHHE

Teepapie Tena. CtpoeHHe KPUCTAUIOB. MOHO- M TOJUKPUCTAIUIBL. THITHI KPHCTAJUIMYECKHX PEIIeTOK. MOHHbIE,
ATOMHbIC, MCTAIUIMYCCKHE M MOJCEKYJLSIPHBIC KpPHUCTAMLTHL Je()eKThl KPHUCTAIUIMYECKOH PEHICTKH: BAKAHCHHU, HMPUMECH
BHEJIPEHISL, TPUMECH 3aMeIeHus. KpaeBrie M BUHTOBbBIC JUCIOKAIMH. 3aKOH J[fomoHra-I1Tn TemI0eMKOCTH TBEPABIX TEI
W TPAHHUIBI €TO TPUMEHUMOCTH. JKHIKHE KPUCTAIIBL.

Tema 2.7. ®PA3OBBIE IEPEXO/IbI

@®a3sl COCTOSHUS BEINECTBA. YCHoBHA papHOBecHa (ha3. PazoBble mEepexombl MEpBOro poxa. JmarpamMmbl
cocrogaui. YpasueHune Knameiipona-Knasuyca. Kpurnueckas touka. TpexdasHas CHCTEMAa «TBEPAOC TEIO - KHUIKOCTh —
ra3y». TpoitHas Touka. Da30BbIC ICPEXOABI BTOPOTO poaa. CBEPXTCKYUCCTh KUAKOTO TCITHA.

Paznen 3. DJJJEKTPHUYECTBO, MATHETH3M H JJTEKTPOMATIHUTHBIE
BOJIHbI

Tema 3.1. IJIEKTPOCTATHUYECKOE ITIOJIE B BAKYYME

3akon Kymoma. Onekrpocrarmueckoe mose. HanpsyKEHHOCTh  ANIEKTPOCTATHUECKOTO mons.  [IpwmHImm
CYNEPIO3UIMHA I HANPSLKEHHOCTEH 3IICKTPOCTATHYECKUX MOJNEH CHCTEMBI 3apsamoB. [10TOK BEKTOpa HANIPSKCHHOCTH.
Teopema "aycca A 3IEKTpOCTaTHYECKOr0 N0 B BakyyMe. [IpuMeneHue teopemsl ['aycca Ay pacuera HApsLKEHHOCTH
JIEKTPOCTATHYECKHUX IOJeH. PaboTa mpu mepeMemeHuy 3apsiga B 3JICKTPOCTATHYECKOM Moje. TeopeMa O DUPKYISIHA
BCKTOPA HAMPSKCHHOCTH. [IOTCHIHAN 3JICKTPOCTATHICCKOTO MOl CBA3h MOTCHOHMAJA W HANPSLKCHHOCTH. [IpwHIGMIT
CYNICPIIO3UIIMH A TMOTCHIHANOB CHCTCMBI 3apsAa0B. Pa3HOCTh MOTCHIMAIOB. BERMHCICHHC PA3HOCTH MOTCHIMAJIOB MO
HANPSLKCHHOCTH TIOJBL. DIEKTPHUIECKUI AUNONb. MOMEHT CHII, JCHCTBYIOIIUX HA JUIONbL B 3JICKTPOCTATHICCKOM MOJIE.
[ToTreHuManbHAs FJHEPTHS TUIIOI B 3JCKTPOCTATHUECKOM II0JIE.

Tema 3.2. IJTEKTPOCTATHYECKOE ITIOJIE B BEHIECTBE

Onekrpudeckoe mone B Bemectse. Jwamekrpuku. CBOOOAHBIE W CBSA3AHHBIC 3apsiisl B IU3JICKTPHKAX.
IMomsapu3aumsa AMINTEKTPHKOB. Buasl mnomapusanuu. Ilomipu3oBaHHOCTE. HampsykeHHOCTH MO B AMIJICKTPHKE.
JlmanexTpraeckast IPOHANAEMOCTh M IUICKTPHUCCKAsT BOCTIPHAMYHBOCT. BEKTOp 3nekTpraeckoro cMemenus. Teopema
laycca mrs 3meKTPOCTaTHYECKOTO MO B AWIJICKTPHKE. | paHMYHBIC YCIOBHUS HA TPAHHIE Pa3ieia ABYX JHAJICKTPHKOB.
CerneroamekTpuky. JIM3neKkTpuiyecKui rucTepe3nc. [Ibe303MCKTPHKY, HMHPOINCKTPUKH M 3JIEKTPEThl. [IpOBOIHHKH.
Pacnpenenenne 3apsiga B nmpoBogHHKE. [loe BHYTpH NMPOBOAHHKA W Y €r0 MOBEPXHOCTH. DJIEKTPOCTATHYECKOE IIOJIC B
TIOJIOCTH MACATHHOTO MPOBOAHUKA. DICKTPOCTATHICCKAS 3aMIMTA. DICKTPOESMKOCTh YEAWHCHHOTO MPOBOAHUKA. EMKOCTH
CHCTEMBI IPOBOAHUKOB. KoHmeHcaTOphl. EMKOCTh KOHICHCATOPOB PA3NIUMHON reoMeTpuyeckoi (opmbl. EMxocTs mpm
MAPAJUICIHHOM M ITOCJICI0BATEIFHOM COCIWHCHHM CHCTEMBI KOHACHCATOPOB. DHEPTHA CHCTEMBI 3apsiiOB, YEAMHCHHOTO
MPOBOTHIKA M KOHACHCATOPA. JHEPTHS 3ICKTPOCTATHICCKOTO Nora. OOBEMHAS IOTHOCTh SHCPTHH,

Tema 3.3. MOCTOSHHBIN YJIEKTPUUECKUN TOK

[MocrostHupnd 3mekTprdueckuii TOK. CHIA H IUIOTHOCTH TOKA. CTOpPOHHHE CHIBL OJICKTPOABIDKYIIAS CHIIA.
YpaBHCHHC HCTIPCPHIBHOCTH. [IpOBOIHHKY W H30IATOPHL. 3ak0H OMa A OTHOPOIHOTO YUACTKA IICTIH B HHTCTPATGHOH H
muddepenumansHoit popme. ConpoTusicHue MPOBOAHKUKA. 3akoH /koymsi-JleHna B mHTErpansHOi U auddepeHmatbHONH
(opme. Pabora 1 MOITHOCTH TOKA. 3ak0H OMa 11 HCOZHOPOIHOTO yJUACcTKA renm. 3akon OMa 1 samkayToit nernm. [Ipasmna
Kupxroa nis pa3BeTBICHHBIX LETICH.



Tema 3.4. IJIEKTPUHUECKHE TOKH B PA3JINYHBIX CPEJJAX

Knmaccudeckas 3ICKTPOHHAS TCOPHSA 3ICKTPONPOBOTHOCTH META/LUIOB. BhiBoA 3akoHOB Owma, [xoyma-JIeHua u
Bunemana-®panna. ['paHuipl NpUMEHHMOCTH KJIACCHUCCKOM 3ICKTPOHHOW TEOpHH MpoBOAMMOCTH. Pabora BhIXOJA
3JICKTPOHOB W3 MCTajula. [IOBCPXHOCTHRIH CKAYOK MOTCHOHANA. OMHCCHOHHBIC SABICHHA (TCPMOAJICKTPOHHAS,
(POTORNIEKTPOHHASA, BTOPHYHAS JICKTPOHHAS W  ABTO3JICKTPOHHAS 3MHCCHM). OJEKTPHYSCKHH TOK B raszax.
HecamocrosTenbHbIN ra30BbIi pazpsaa. Monusammsa u perkoMOuHAI Ta3a. CaMOCTOATEIBHBIA TAa30BbIH pa3psd. Y JapHas
HOHHU3ALMS, HATPSDKCHHE IPOOOs. BHabl caMOCTOSTENBHBIX Ta30BBIX Pa3padoB (TICIOINMHA, HCKPOBOH, IYTOBOH H
KOpOHHBIH pa3psasl). [Tmazma.

Tema 3.5. MATHUTHOE IOJIE IOCTOAHHOI'O TOKA

ITone paBHOMEPHO ABMKYLIEroCs 3apsaa. MaruutHas HHAYKIW. HanmpspkeHHOCTh MArHUTHOTO nojs. [lpuHiun
cynepnosuimu moneit. 3akoH buo-Cagapa-Jlatutaca. MarnuTHOE TOJIE TIPAMOTO M KPYroBOTO TOKA. B3amMonencTeme
TAPAJUICTBHBIX TOKOB. 3aKOH AMIIEpa. MarHUTHAsI TOCTOSIHHAS.

JlelicTBie MarHWTHOTO TOJSI HA ABIOKymmica 3apsa. Cmma JlopeHma. JIBmKeHHE 3apsDKCHHBIX YACTHI[ B
MATHHTHOM TOJIC. Y CKOPHTCITH 3apsoKeHHBIX dacTuil. D ekt Xomra. MITJI-rerepaTop. Macc-CieKTpOMETPBL.

BuxpeBoli xapakTep MArHHTHOTO ITONS. 3aKOH IIOJIHOTO TOKA AMS MATHHTHOTO IO B BakyyMe (TeopeMa o
LUPKYJ/UILUKA BEKTOPA MATHUTHOM HMHAYKUMHW). MArHuTHbeIe MO COJEHOMJA W Topouza. ITOTOK BEKTOpa MATHUTHOM
uanykun. Teopema I'aycca nad moTOKAa BEKTOpAa MATHUTHOW HHAYKUMH. JIMBEPreHIMA M POTOP MATHHUTHOTO IIOJA.
MarsuTHbIif MOMEHT KOHTYpa ¢ TOKOoM. Cwia, JEHCTBYIOIIAS HA KOHTYP C TOKOM B MAarHHTHOM Imoxe. Pabora cun
MATHUTHOTO TOJIA IIPH MEPEMEIICHHA KOHTYPA C TOKOM.

Tema 3.6. MATHUTHOE IIOJIE B BEIIIECTBE

HamaranumBaHue BEmECTBA. MArHUTHBIC MOMEHTBI JICKTPOHOB M aToMoOB. HaMarHwmdeHHOCTb. MarHutHas
BOCHPHUMYHBOCTh. MarHUTHAs MPOHUIIAEMOCTD BEIIECTBA. TOKM HAMATHIHIMBAHMA. 3aKOH IIOJTHOTO TOKA AJISI MATHUTHOTO
MOJIL B BEIISCTBE. TeopeMa O HHMPKYJILHH BEKTOPA HANIPSKCHHOCTH MATHHUTHOTO TOJA. TPAHWYHBIC YCIOBHA HA TPAHHLE
pazaena AByX MarHeTwkoB. Buapl marnerukos. Ilapa- m nmamarHernku. ®eppomarneTuru. JoveHsl. CiMHOBAs TCOPHS
MmarHetuzMa. OOmenHble cuinbl. Kpusas HamaramanBanmst. MarauTaeid rucrepesuc. Touka Kropu. ArTH(eppoMarseTuky.
Touxka Heensa. OeppursL

Tema 3.7. IJIEKTPOMATHHUTHAA HHAYKIIUA

Omnsrrer @apanest. 3akoH 3nekTpoMarHUTHONH wmHAyKImu Dapanes. Ilpasuno Jlennma. BuxpeBbie TOKH (TOKH
®yko). MHAyKTHBHOCTH KOHTYPA C TOKOM. SIBJICHHE CAMOMHAYKIMH. DICKTPOABIDKYINAS CHIA CAMOMHIYKIMH. TOKH TIpn
Pa3MBIKAHUHU W 3aMBIKAHHUH LIETH. B3anMHAS HHIYKTHBHOCTh. DHEPTH MATHATHOTO 1OJs. OOBEMHAS IUIOTHOCTD SHEPTHH.
Tparcdopmaropsr. Padora nepemaramumBaHus ()eppoOMarHETHKA.

Tema 3.8. IJIEKTPUYECKHE KOJEBAHUA

Konebarenpublli kKOHTYp. CBOOONHBIE TAPMOHHYCCKHE KOICOAHWS B HICAIBHOM KOJICOATEIHLHOM KOHTYPE.
JuddepeHimanbaoe ypaBHEHHE CBOOOMHBIX KoneOaHu# u ero pemeHue. @opmymna Tomcona. CBOOOAHBIE 3aTyXaroIIue
KomeOaHus B KOJICOATCTIBbHOM KOHTYpe. Jlorapu(mMuucckuii ACKPEMCHT 3aTyxaHdsa. JI0OpOTHOCTB KOHTYpA.
JuddepeHimanbHoe YPaBHEHAE BHIHYKICHHbIX 3JICKTPOMATHUTHBIX KOJXEOAHHI U ero pemenune. IlepeMeHHbIH TOK. 3aKOH
Oma g menmm NepeMCHHIO TOKAa. Pe3oHaHC HampspkeHHM. Pe30HAHC TOKOB. MOIMHOCTH B IICTIH TICPEMCHHOTO TOKA.
JeiicTBYIOIIME TEUCHUS TOKA U HATIPSYKEHUSL.

Tema 3.9 YPABHEHUS MAKCBEJLJIA

BuxpeBoc 3MCKTPHUCCKOC TOJNC. DJICKTPOMATHHTHOS moje. Tok cMmemeHud. [LTOTHOCTP TOKA CMCIICHHA.
YpasueHus Maxkcsemna B mHTCTpambHON W auddepeHmmatsHor (opme. YpaBHeHHS MakCBeIIa B HHTCTPATBHON H
muddeperumansHoit  popme. HMuBapmaHTHOCT, ypaBHeHMH MakcBemIa OTHOCHTEIBHO TpeoOpazoBanuii JlopeHIa.
OTHOCHTCTIBHBII XapaKTCP PA3ACICHHA 3ICKTPOMATHHTHOTO MOMA HA 3ACKTPHUCCKOC W MATHHTHOC MOJIA. 3aKOH
COXPAHCHHS SHEPTUHU B 3JACKTPOJAUHAMUKE. [[TOTHOCTD SHEPIUH 3JAEKTPOMArHUTHOrO MO, Bexrop [loiHTHHTA.

Tema 3.10, IJJIEKTPOMATIHUTHBIE BOJIHBI

OCHOBHBIC CBOMCTBA 3JCKTPOMArHuTHBIX BOMH. OmnbITel ['epua u JleOenesa. I1Ikana 3€KTPOMATHUTHBIX BOJIH.
JuddepeHimanbHoe YpaBHCHHUE 3JICKTPOMATHHTHOH BOMHBI [IIOCKas 3ieKTpOMAarHuTHas BosHA. llomepeyHocTs
MOHOXPOMATHYHOCTh 3JCKTPOMATHUTHBIX BOJIH. OJHEPIWS W HMMIYJIbC JICKTPOMATHUTHON BOJNHBL Bekrop Ymosa-
[NottaTHHTa. 3nyucHHE KOXEOMFOMETOCs 3MCKTPHICCKOTO TUITONS.

Pasgea 4. OIITHKA



Tema 4.1. 3JIJEMEHTBI TEOMETPUYECKOM ONITUKU A ®OTOMETPUM

PazButue mpeacraBneHHH O mpupode cBera. CeeroBas BonHAa. IlokazaTenb NMPEIOMIICHHS CPEAbL. 3aKOHBI
TCOMETPUYCCKON ONTHKA. TOHKWE nWMH3BL AOOepammst omrmueckux cucreM. CBerooil moTtok. doromerpmueckue
BEJIMYMHBI ¥ MX CAMHHUIBL. JJICMEHTHI 3JICKTPOHHON ONTHKH.

Tema 4.2. HHTEPOEPEHIIUA CBETA

ITpuHnun cynepno3uuuu BOTH. KOrepeHTHOCTh B MOHOXPOMATHYHOCTD CBETOBBIX BOJIH. Bpems, ATMHA B paanycC
MIPOCTPAHCTBEHHOW KOTCPCHTHOCTH. 3aKOH CIIOXKCHUS MHTCHCHBHOCTEH. MHTepdepenmusa ceera. OnTHueckas pa3HOCTh
xoza. Ycnosusa nHTep()epEeHINOHHBIX MUHUMYMOB M MAKCHMYyMOB. Metoas! HabmoacHus nHTepdepeHtmn (Merox FOHra,
3epkana Dpenemst, omnpuzma Ppenest). Pacuer mHTEp(EepeHIHOHHON KAPTHHBI OT JBYX KOTGPCHTHBIX HCTOYHHKOB.
Wnrepdepenums ceera B TOHKHX IUICHKaX. [lomocsr paBHOro HakioHa. [lomocs! pasHO# TommmHbl. Kombma HeroToHA.
HuTepdepenmusa maorux BomH. [Ipocsernenue omruku. UaTepdepomerpsl. Muatepdepomerp MaiikepcoHa.

Tema 4.3. TU®PAKIIUA CBETA

IMpuauun T'rotirenca-Openens. Merox 30H Operemst. [IpAMOTHHCHHOCTh PACHPOCTPAHCHHS CBCTA. 30HHBIC
miactuakn. Judpaxous Operena HA Kpyraom oreepetud W aucke. Judpaxmms Opayarodepa Ha 0THOHN merw W HA
mudpaxumorHOH pemerke. CIieKTpanbHOE pa3IoKeHHUE CBETa HA JH(PPAKIHOHHON pemeTke. Pa3pemaromas criocoOHOCTh
ONTHYCCKHUX MPHOOPOB. JIu(pakmus pSHTTCHOBCKHX TYUCH HA MPOCTPAHCTBCHHOH CTpykType. @opmyna Bymsga-bparra.
PerrreHocTpyKTYpHBIH aHann3. PeHTreHOBCKAs! criekTpockomnus. IIorsaTHe o romorpadmm.

Tewmst 4.4. NOJAPU3ATIIMA CBETA

EcrecTBCHHBIN M TOMAPH30BAHHBIA CBET. Bumbl momtpu3ammu cBeta. CTemeHbp mojsapu3anui. 3akoH Majroca.
[Nomsipu3aums TpH OTPA’KCHWM M TNPEIOMJICHWH HA TPAHMIE pasjeia ABYX AWIICKTPUKOB. 3akoH bprocrepa. Croma
CromeroBa. /lpoiiHoe mydempenomiucane. OOBIKHOBEHHBIH M HEOOBIKHOBCHHBIH Iyud. OIHOOCHBIC W JBYXOCHBIC
KpucTa/uiel. ONTHYECKAs! och M TJIABHAS IUIOCKOCTh KpucTamia. JuxpowsMm. TToxapowas! W MOISpH3AIMOHHBIC MPU3MBL.
TMomstpu3arops! U ananmm3aTopbl. Kpucrammmieckast IUTACTHHKA MEKIY ABYMS IOJIIPH3aTOpaMu. [lracTvHke B 4ETBEPTH
BOIHBI M B IOJNBOJHBL VCKYCCTBEHHAs ONTHYECKAS aHM3OTPOIVS. BO3HMKHOBeHME HMCKYCCTBCHHOH AHH30TPOIHH IMOJ
JCHCTBHEM MEXaHMUYeCKHX HampspkeHud. O@dexr Keppa. Bpamenne minockoctn momspm3anun. ONTHYSCKH aKTHBHBIC
permectsa. DPdexr Papames.

Tema 4.5. BBAUMOJEACTBHUE 3JIEKTPOMATHUTHOI'O H3JIYUEHHUA C BEIECTBOM

Jucnepcuss ceera. HopMmanpHas W aHOMAmbHAS IUCOCPCHA. [ PymmoBas CKOPOCTh. OJICKTPOHHAS TCOPHA
mucnepcun. [Tormomenue ceera. 3akoH byrepa. Crekrper normomennda. Paccesaue ceera. Ddderr Jomnepa. MznyuacHue
Basunosa-UepeHkosa.

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

TennoBoe U3IYyYCHHE U €T0 XapPAKTEPUCTHKH. AOCOIIOTHO YEPHOE TEIO0. 3aKOHBI TEIUIOBOIO H3IYYCHHUS (3aKOHBI
Kupxroa, Credana-bonpivana, Buna, ¢opmyna Pames-/lxunca). TpyaHOCTH KIACCHYECKOH TEOPHH TEIJIOBOTO
m3ayyueHus. KBaHrosas rumotese um (popmyna ITnanka. BeiBox 3aKOHOB TEIUIOBOTO WM3Iy4eHHA u3 (Qopmynsl [ImanHka.
OnTryeckas MAPOMETPHAL.

®oroadpdexr. Buasr ¢orosdderra. 3akonsr BHemHEro (orodddekra. Doroner. Popmyna IHHIITEHHA.
Mmuorodoronnsit pororddexr. ITpumenenne doroapderra. Iueprua u uMiynbc QoroHa. [laenenue ceera. IPPekt
Komnrona. KopmycCky IpHbIE H BOTHOBBIC CBOMCTBE 3JICKTPOMATHUTHOTO H3IyUCHHL.

Tewma 5.2. BOJTHOBBIE CTBOMCTBA MUKPOUYACTHI]

Jluneluarsii criekTp atoma onoposa. Tloctymarer bopa. Teopmst Bopa BogopononoaodHoro atoma. Onbir ®panka u Iepri.
T'mmoresa ae Bpoitst. Judpaxipst snexrporos. Onbrr J{3Brccona n [hxepvepa. CoorHolreHre HeorpeerertHocTedt | etizentepra. BomHosas
dyuxwst m ee cpoticrea. HopmupoBka BostHOBOM (yHKipm. [TpuHimm cymeprosmmu cocTosHUN. CTATHCTHYECKAs HHTICPHPETALFS
BOJIHOBOU (DyHKIWH.

Tema 5.3. YPABHEHHUE IIIPEJIUHI'EPA



Obmee (HecTaumoHapHOE) ypaBHCHHE I[llpemmmrepa. Ypasmenwe IlIpeawHrepa mit CTAIMOHAPHBIX —COCTOSHIIA
[TpuHIMI TPHYMHHOCTH B KBAaHTOBOWH MexaHHKe. CranmmoHapHbIC coctosHst. CpoGoamas dacTuna. Yacria B OJHOMEPHOH
MPAMOYTOTbHOH OECKOHEYHO TIIyOOKOW IMOTEHIHANBHOH sIME. YpoBHM SHEPTHH. | TaBHOE KBAHTOBOE 4mCIO. [IpmHIMI
coorsercTHs bopa. [IpoxoxkaeHre YacTHIb! depes MOTCHINANBHBIN Oapbep. TyHHENbHBIH 3(dekT. KBaHTOBBIA THHEHHBIH
TAPMOHHYECKHHI OCIIIIIATOP.

Tema 5.4. PUZUKA ATOMOB 1 MOJIEKY.JI

KBanTOBOMEXaHMYECKAST MOJEIH> aTOMAa BOAOPOAA. BoaopomomomoOHBIC aTOMBL JHEPreTUYECKHE YPOBHH.
KsanTosble uncna. Crmu 3nekrpona. CIIMHOBOE KBAHTOBOE YHMCIO. MEXaHMYCCKHE MArHMTHbIE MOMEHTBI 3JICKTPOHOB H
atoMOB. AtoM B MarHuTHOM mnane. O(¢err 3eemarma. AroM B MarHuTHOM mone. Oddexr lrapka. ITlpuarmmn
HEPA3IHMIMMOCTH TOXKICCTBEHHBIX YacTull. OepmuoHs! 1 603001 IpuHnun [Taynu. PacmipeaeneHue 31€KTPOHOB B aTOME
mo oboxoukam. [lepmommdeckass CHCTEMAa JIECMEHTOB. JHEPICTHUYCCKHE YPOBHH MOJCKYJIL MOJeKyaa BOZOpOAA.
Xuvmeckrie CBA3H. OOMeHHOe B3aUMOACHCTBHC. VOHHAS W KOBAJCHTHAS CBA3b. OJJICKTPOHHBIC, KOICOATCIFHBIC H
BpAIIATEIbHBIC COCTOSTHAS MHOTOATOMHBIX MOJICKYJI.

Tema 5.5. H3JIYUEHHE U CIIEKTPBI

CoexkTpsl aToMOB W MOJCKYJ. PEHTTGHOBCKHME CHEKTPHL. 3akOH Mo3mu. MONeKysIpHBIE  CHEKTPBHI
KomOumHammonnoe paccesame cBeta. ChekrpanbHed  aHamw3. JlomuHecHcHOWsA. [lornmomeHwWe, CHOHTAHHOS H
BBIHYKICHHOC H3IyucHHE cBeTra. KoaurmeHTsr JHHINTEHHA A mepexoja B ABYXYPOBHEBOHM cumcreme. [IpmHImm
padoTsl nazepa. PaznuuHble THIBI Ta3epOB.

Tema 5.6. JJIEMEHTHI KBAHTOBOM CTATUCTHKH

KsanToBas crartmctuka. Crarucruka bose-Oftnmreiina m ®epmu-upaka. Keazumuactuupel. DOTOHHBIH ras.
O®oHOHHBIH Ta3. CBCPXTCKYUSCTh. ONCKTPOHHBIH Ta3 B MerauiaX. OHeprmt Depmu.  CBEpXIPOBOIUMOCTD.
BricokoTeMmepaTypHas CBEpXIpoBoIMMOCTh. DPdekr Jxo3edcona.

Tema 5.7. IJIEMEHTBI ®U3UKH TBEPAOI'O TEJA

30HHAS TCOPHS TBEPABIX TCI. PacnpeacncHue 3ICKTPOHOB IO SHSPTHAM. YPOBCHh DepMu. METaTBL, THICKTPHKH H
noxynpoBogHuKH. COOCTBEHHAA M HMPHUMECHAS IMPOBOJUMOCTDH TONYIIPOBOJHHUKOB. JEKTPOHBI HMPOBOIMMOCTH M JBIPKH.
JoHopel u akxuentopbl. Doto3()(KT B MOMYyNPOBOAHHUKAX. JIFOMMHCCHCHIWSA TBCPABIX TCH. JIFOMHHCCHICHTHBIH AHAJIH3.
JlrommnecnenTHas gedekrockomms. Komtakrable TiaeHms. Psa  Bomera.  KoHrakTHas pa3HOCTh  IMOTEHIHANOB.
Tepmoanekrpuuecckue seicHusL. ekt Jecdeka. IPdekr [Mempre. Dddextr Tomcona. [TpuMCHEHAS TSPMOITCKTPHUCCKHAX
sBncHAR. KOHTAKT METAT-NONYNMPOBOAHHMK. KOHTAKT 37EKTPOHHOTO W ABIPOYHOTO MOJIYIPOBOMTHHUKOB (P-N MEPEXOM).
Bonpramnepras XapakTeprucTHEA P-n iepexoaa. [10mympoBOIHHKOBBIC AMOIBI M TPAH3UCTOPBL, HHICTPATBHBIC CXCMBL

Tema 5.8. ATOMHOE SA/1IPO 1 JJIEMEHTAPHBIE YACTHIIbI

Ctpoerue atoMHOro sapa. Jledexr macc u 3Heprus cBa3d. Moxenu saapa. SnepHeie cuiibl. PaaHoakTHBHOCTS.
Buasl HOHH3HPYIOMIETO W3IVYCHHS. ¢, f W ) -W3IYUCHHC. 3aKOH PAJMOAKTHBHOTO pacramd. Bzammoneicrsme
PAAMAMUOHHOTO H3IYYCHHA C BEIIECTBOM. bHOIOrHYecKOe ACHCTBHE HOHM3UPYIOIUX H3TYYCHHN. SINepHbIe Peakuu H HX
OCHOBHbIC THIBL llemHas peakimsa aeneHus. SOepHbil peakrop. faepHasd 3HEpreTHKa. ODKOJIOTHYECKHE HPOOIEMBI
SIICPHOI SHEPTETUKHU. TepMOosIepHbIC Peakiiy cHHTE3a. [IpodiaemMa yIpaBsieMbIX TEPMOSACPHBIX PCAKIIHH.

Buap! pyraameHTanbHbIX B3anMonaeiicTBii. Kiraccu()mranust 31eMEHTapHbIX YacTHL. YacTHIBI M AaHTHYACTHITHL.



MBS

20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.

35

41

NHOOPMAIIMOHHO-METOANYECKASA YACTD

NEPEYEHH TEM MPAKTUYECKHX 3AHATHM.
QDyHKIIMOHAJIBHBIE CBS3H MAPAMETPOB MOCTYNATENBLHOTO IBHIKECHUS.
CKoJb)KeHHUEe TeJ MO HAKJIOHHOH TIOCKOCTH.

JIBIKEHUE TeJ B MOJIE TATOTEHHUSI.

JIBM>KEeHHUE TeJT Ha HEBECOMBIX OJIOKaX.

Crnosxenne cu, NEHCTBYIOIUX HA TEJIO, ONPeesIeHHe MapaMeTPOB MOCTYIATENbHOTO ’
BPALIATEIbHOTO IBIKEHHUH TEl.

BsanmogpeiicTBue Ten, N3MEHEHHE COCTOSIHUS IBIDKEHHS TP B3aUMOIEHCTBHH.
DKBUBAJIECHTHOCTb PabOThI M SHEPTUH.

JIBMKEHME TeJ IO OKPY>KHOCTH.

Omnpenenenne EHTPa MACCHI TeJA;, CUCTEMBI TEJL.

. Onpenenenne MOMEHTa HHEPLIMH TEJL.

. BpamarenpHoe nBuxkeHre Te1 (Ka4eHHe M0 TOPU30OHTAIBHOW U HAKJIOHHOM MJIOCKOCTSIM).

. JIBUKEHHE TeJT B CUCTEMaX C BECOMBIMU OJIOKAMHU.

. 3aKOHBI COXPaHEHHUs MTPU BpaIaTeIbHOM JBUKEHHH.

. Konebanus Ten B MOIeNTM MAaTEMAaTUYECKOTO MAsITHUKA.

. Konebanus Ten B Momenn GU3HUECKOTO MAasITHUKA.

. rI/II[pOCTaTI/IKa U JUHAMHUKA KUAKOCTHU.

. CocrosiHue 1 UI3MEHEHNE COCTOSTHUI NAEATBHOTO ras3a.

. IIpouiecchl mepeHoca B U€aNbHOM ras3e: TeIUIONPOBOIHOCTh, BHYTPEHHEE TpeHue, 1updy3ust.
. 3aKOH COXpaHEeHUs SHEPTHHU, TPYIOEMKOCTh, paboTa U U3MEHEHHE MapaMeTPOB COCTOSIHUS B

U30- U anuadaTHUeCKOM IMpoLeccax.

[Monutponuueckre NpoLEeCCH.

Ornpenenenue napamMeTpoB dJEKTPUUECKOTO MOJIS CUCTEM TOUEUHbIX 3apsI0B.
Onpenenenue napamMeTpoB dJIEKTPUUECKOTO MOJIS CUCTEM paclpeieNIeHHbIX 3apsI0B.
PaboTa nepemenieHust 3apsiioB B 3JEKTPUUECKOM I10JI€, SHEPTUSI CUCTEMBI 3apsI0B.
Konpencaropsl, 5kBUBAJIEHTHAs EMKOCTb CUCTEM KOHACHCATOPOB.

OnpeneneHye 5KBUBAJIEHTHBIX CONPOTUBIIEHUI Lieneli CONPOTHUBIEHUIN.

IIpumenenue 3axkonos Oma u npasun Kupxroda mis pacdera neneil NOCTOSHHOTO TOKA.
Pacuer MarHUTHOTrO MOJIsi MPOBOJHUKOB C TOKOM C UCIOJIb30BaHUeM TeopeMel buo - Casapa -
Jlannaca.

IIpumenenune TeopeMbl OJHOTO TOKA AJIA pacyeTa MAarHUTHOTO MOJIS.

MarHuTHOE ToJie ABMKYLITUXCS 3apsAa0B (3KBUBAJIEHTHBIX TOKOB).

Onpenenenue napamMeTpoB JIBHXKEHUS IPOBOJAHUKOB C TOKOM U 3apsiIoB B MAarHUTHOM TOJI€.
Onpenenenne D/1C MHAYKIMY U HHAYKLHOHHBIX TOKOB C y4eTOM Ipasuia JleHua.
Onpenenenyue HHAYKTUBHOCTH IPOBOIHHUKOB.

Tokwu B LEMsIX TOCTOSIHHOTO TOKA C KOHACHCATOPAMH U HHAYKTUBHOCTSIMU (TIePEXOIHbIE
MPOLIECCHI).

DNEeKTPOMArHUTHBIE KOJIebaHus 3apsaza, Toka u Hanpsbkenus B L (' -KOHTypax.

. IlocTpoenne n3obpakeHuii mpenmera B cucreMax (POKyCHPYIOIINX U PACCENBAIOIIUX JINH3.
36.
37.
38.
39.
40.

AHanmu3 ¥ pacdeT mapamMeTpoB UHTEPPEPEHIIOHHBIX CHCTEM.
Judpakius cBeTa Ha e, OTBEPCTHH, TH(PPAKIIMOHHON perneTKe.
ITonspusauust ceera, BpallleHHe MIOCKOCTU MOJAPU3ALIUH.
Temnosoe uznyuenue, 3akoH Credana — bonbimana, 3akoH BuHa.
®Doroaddexr.

. Ipunnun neonpenenenHocty I efisenOepra, BOIHOBBIE CBOHCTBA MUKPOYACTHLI.
42.

DnexTpoHHbIE 000JOUYKHA ATOMOB.



INEPEYEHD TEM JIABOPATOPHbBIX PABOT
IlepBbIH cemMecTp

N3ydeHne 3aKkOHOB KHHEMATHKH M METOTUK 00pabOTKH PEe3yJIbTATOB SKCIIEPUMEHTA.
H3yueHne MOMeHTa HHEPLIUH TBEPABIX TEL.

Uzyuenue konebaHUl MaTEMATUIECKOTO M (PU3MUECKOTO MAsITHUKOB.

OrnpeneneHne OTHOIIECHUH YASIbHBIX TETIOEMKOCTEH.

halh e

Bropoii cemecTp

HsyueHne 31eKTpocTaTUueCKUX MOJIeH.

H3yyeHne 3aKk0HOB MOCTOSIHHOTO TOKA.

H3yyeHne MarHuTHOrO NoJisi MPOBOAHUKOB C TOKOM.
Hsyuenue siBieHUs 31€KTPOMArHUTHON HHIAYKLIMH.

X N

Tperuii cemecTp

9. Uzyuenue unTephepeHUNU U AU(PaKIIUN CBETA.

10. Ilony4yenue u uccienoBaHue NOJIPU30BAHHOIO CBETA.

11. M3y4eHue 3aKkOHOB TEIIOBOTO U3JIy4EHHUS.

12. Uccnenosanue BaemHero ¢ortoaddexra u onpeneaeHne moctossHuou [lnanka.

Ipumeuanue: JlabopaTtopHbie pabOThI paccunTaHbl Ha 4 Yaca Kakasi ¥ BBITIOJHSAIOTCS COTJIACHO

rpaduky, COCTaBIEHHOMY B HaJajle CeMeCcTpa 1 00IIeMy KOJHMYECTBY 4aCOB, OTBOJUMBIX yueOHOMH
MIPOrpaMMoOn CEMeCTpa.

Pacnipenenenue ayAUTOPHBIX YaCOB 110 CEMECTpam

CemecTphbl 1 2 3
Jlexuun 34 34 34
IIpakTuueckue 3aHATUS 34 34 18
JlaboparopHble 3aHSITHS 16 18 16
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ITPOTOKOJI

corJjiacoBaHusi pado4eii NporpaMmbl

¢ APYrUMHU JUCUMILIHHAMU
U BbINMyCKaKLIeil kadgeapoii cnenuajabHOCTH

HasBanmue Kadenpa, IIpennoxenus IIpunsiToe pemenne
AMCUUIJINHBI, o0ecnieynBaOmAasi kadenpn! 00 kadeapoii,
H3y4YeHHEe KOTOPOi H3y4eHHe 3TOH H3MEHEHHUSIX B paspadoTaBiie
CBSI3aHO C JAHHOH AUCHUILIUHBI. coepKAHUH padouyro
AUCUUIJINHOMN Boeinyckawimasi padoueii nporpammy (aara,
kadenpa. NMPOrpamMmbl Ne nportoko.a)
1 2 3 4
TexHuveckasi Kadenpa
TUIPOMEXAHUKA. TPYOOTPOBOTHOTO
TpaHCIopTa,
MexaHuKa >KUIKOCTH BOJIOCHAO)KEHUS U
U rasa. TUAPABIIUKU
TexHuueckas
TEPMOJIMHAMHUKA.
Kadenpa
TennocHabxenwne. TEIUIOra30CHA0KEeHUS 1
BEHTHJIALINH
TenmomaccoobmeH.




YUYEBHO-METOJUYECKASI KAPTA YUEBHOM JUCHHUITJINHBI
(nHeBHasi popma)

Howmep pasaena, TeMBL,

3AHATHA

Hazsanme pa3aena, TEMbI, 3aHITHS;, ICPSUCHD U3YHAESMBIX BOMPOCOB

Komuuectso AYAUTOPHBIX TACOB

JICKIIUH

TMPAKTHUICCKHC

(ceMHHApPCKHE)

S3AHATHA

Ja00PaTOPHBIC
3AHATHA

ympasjsieMast
(KOHTpOHpYEMAST)

CaMOCTOATCIbHAA

paboTa CTyaeHTa

MarepuanabHoe
00CCIICUCHHE 3aHATHS
(HarasaHbIC,

ap.)

Jluteparypa

DOpMBI KOHTPOJLA

—

2

N

| METOAMYECKUE IOCOOHUS U

o| 3HAHHH

1 cemecmp

34

34

16

—

DuzniecKkne 0CHOBbI MEXAHHKH

22

12

[1]. [31. [4]

1.1

Beeoenue.
IMpeamer puzuku. Poas Gu3uku B pa3BUTHH TEXHUKH. 3a7a4H
Kypca ¢m3uku. O0mas CTpykTypa Kypea.
Kunemamuxa.
Jexknuu

Mexanuueckas cucrema. MarepuanbHas Touka. Tsepaoe
tenmo. Cucrema orcuera. KuHemaTWka MaTepHAaIbHOH —TOUKH.
IMepememerne w myTh. CKOPOCTP W YCKOPCHHC. BBMHCICHHC
MPOUACHHOTO MyTH. TAHICHLUUAILHOE M HOPMAJIBHOE YCKOPCHHAL
Kunematuka TBEpmoro Tema. BpamieHue TOYKH — BOKPYT
HETOBIKHOM OCH, YTIIOBas CKOPOCTh U YITIOBOE YCKopeHue. CBA3b
MKy YTIOBBIMH M THHCHHBIMH KHHCMATHUCCKHUMH BCTHUHHAMH.
[IpeobpazoBaHus KHHEMATHUYCCKHX BEIHYHH IIPH MEPEXOAC W3
OJHOI CHCTEMBI OTCYETA B APYTYIO.
IIpakTu4eckoe 3ansaTue:
OYHKIHOHAIBHBIC CBA3H MAPAMCTPOB MOCTYHATCIBHOTO ABIKCHHA.
JBOKEHHE TEJT IO OKPYKHOCTH.
JlaGopaTopHoe 3aHATHE:
H3yueHne 3aKOHOB  KHHEMATHKU H
PE3yIBTATOB SKCIIEPHMEHTA.

METOIUK  00paboTKH

[\

YMK.
KommnerotepHas
npeseHTaums Nel-1.
JlabopaTopuas
YCTAHOBKA.

[1]. [4]

Ot4ér o
HHIHBHAYAJIBHO
MY 3aIaHHIO.

3amuTa oTucTa
mo 71a0. padore.

1.2.

Junamura mamepuanbHoll mouku.
Jexknuu

ITpuvuHBl HM3MEHEHHMA CKOPOCTH Tena. llepBbid 3aKoH
Hrrorona. HHepumanbHble  CHCTEMBI  OTCYETA. ITpuHImn
orHOcHTenbHOCTH [ammnes. [lpeoOpasoBanusa [ammnea. Macca u
uMnynasc. Bropoit 3akoH HeroToHa, VYpaBHEHHE OBIDKCHHA

YMK.
KommnerotepHas

npeseHTaums Ne 1-2.

[1]. [4]

Ot4ér o
HHIHBHAYAJIBHO
MY 3aIaHHIO.




MATEPHAIBHOM TOYKH B HMHEPLHUAIBLHOW CHUCTEME OTcuera. Tperuit
3ak0H Heroroma. MHBApDHAHTHOCT  YPABHCHHA  JBIDKCHHA
OTHOCHTCIBHO TpcoOpaszosanmit [ammmes. 3aKOH BCCMHPHOTO
TaroreHns1. Crina TSDKECTH M BeC. Ympyrue cuibl. CHIIBI TPEHHA H
COTIPOTHUBJICHHUS.

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

IIpakTu4eckoe 3ansaTue:

CKOIb/KEHHE TEN 0 HAKJIOHHOW ITOCKOCTH. JIBIDKCHHE TEN B MOJIC
TATOTEHH. J{BIDKCHHE TEI HA HEBECOMBIX OJIOKAX.

CrnoskeHne cuil, ACHCTBYIOIMMX HA TEJO, ONMPEACICHUE MAPaMETPOB
MOCTYMATEIPHOTO M BPANIATEIbHOTO JBIDKCHHH TEN. 3aKOHBI
Herorona.

1.3.

3aKonbl COXpAHEHUA 8 MEXAHUKE.
Jexknuu

Cocrosane MmexaHwdeckod cucrembl. Coxpamssommecs
pemunHbl.  CBS3p  3aKOHOB  COXPAaHGHHS CO  CBOMCTBAMH
mpocTpaHcTBa W BpeMeHHW. CHiibl BHYTPCHHHE ¥ BHCIIHHC.
3amkHyTag cucremMa, WMIyapC CHCTEMBL 3aKOH COXPAHCHHA
uMmnynbca. LleHTp Macc. YpaBHEHHE OBIDKCHHA LICHTPA MAacC.
Cucrema meHTpa Macc. PeaktmBHOE JBIDKCHHE. Y PaBHCHHC
Memepckoro u popmyna Llmomxosckoro.

Pabora w wmomHocTs cuibl. Kunermueckas 3sHeprus
yactunsl. KoHcepBaTuBHBIC CHBL [lOHATHE CHJIOBOTO MO
[NoreHumanbHast SHEPTUsl YACTHIBI B CHIOBOM mone. [lomHas
MCXaHWYECKAs] JSHEPrHs YACTHIBL 3aKOHBI €€ WM3MCHCHUS H
coxpaHeHHA. CBA3b MOKIY TOTCHIHANIGHOH JHCPTHCH W CHITOH
mowt. MexaHM4eCKas JHEPrHsS CHCTEMBL 3aKOH COXPAHCHHS
MEXaHWICCKOH JHEPTUH CHCTEMBL. MOMEHT HMITYyJIbCA YACTHIIBL
MomenTt cumuel. Ilapa cmr YpaBHeHHE MOMEHTOB. MOMEHT
HMITYIIbCA CHCTEMBL. 3aKOH COXPAHCHHUS MOMEHTA MMILYJIbCA.
IIpakTu4eckoe 3ansaTue:

B3aumoaeicTBHE TEl, H3MEHEHHE COCTOSAHUSA ABIKCHUSA IIPH
B3aUMOJCHCTBHH.

OKBHBAJIECHTHOCTb PabOTHI M SHEPTHH.

JBOKEHHE TEJT IO OKPYKHOCTH.

OmnpenencHue IEHTPa MAcChI TENA; CHCTEMBI TEIL.

3aKOHbBI COXPAHCHHUS YHEPTHH M UMITYJIbCA.

JlaGopaTopHoe 3aHATHE

W3ydeHne MOMEHTA HHEPLIHH TETL.

YMK.
KommnerotepHas
npeseHraums Ne 1-3.
JlabopaTopuas
YCTAHOBKA

[1]. [4]

HWuauBuayansH
ast KOHTPOJIbHAS
pabora
(Texymit
KOHTPOJIb
TK-1)

3amuTa oTucTa
mo 71a0. pabote.

1.4.

Junamura meepoozo meina.
Jlexmumn

YMK.
KomnerotepHas

[1]. [4]




Uwmcnmo cremeHel CBOOOABI TBEPAOTO TENA. YPABHCHHS JBIKCHI
TBEpAOTO Tela. MOMEHT HMITYyIhCAa TEJNA OTHOCHTEIBHO OCH.
MOMEHT MHEPLUHU TEJla OTHOCHUTEIBHO OCH. BBIMUCICHHE MOMEHTA
uHepuuu 41 1e1. Teopema Teitnepa.

YpaBHCHHC AWMHAMHKH TBCPAOTO TCNIA, BPAINAOIICTOCS BOKPYT
HENOABWKHOM ocu. KuHeTHdeckas »JHEpPrus BPALLAIOIIEroCs
TBEPAOTO Teina. PaboTa BHCIMHMX CHJI TPH BPAIICHHH TBCPIOTO
tena. Tupockom.  T'mpockommueckmit  3ddexr.  [Ipeumeccus
rupockona. I1nockoe nBmKeHHE TBEPIOTO TENA.

npeseHTaums Nel- 4,

MpaxkTH4eckoe 3ansiTue: Otuér o
OmnpenencHne MOMEHTA HHEPIMH TEII. BpammarensHoe ABIKCHIC HHIUBHUIYAIEHO
Tel (KQUCHUE MO TOPH3OHTAIBHON W HAKJIOHHOM IJIOCKOCTSIM). MY 3aJaHUIO.
JIBIDKCHHE TEJI B CHCTEMAX C BECOMBIMH OJIOKAMH.
3aKOHbI COXPAHCHHS IIPH BPAINATEIEHOM JBIKCHHUH.
1.5. | Mexanuueckue xonebanus. YMK. [1], [3]
Jexknun Kommerorepnas
OOmme cBeneHus 0 KOJICOaHNIX. Y PABHEHAE CBOOOTHBIX mpeseHTrammst Nel- 5.
KONeOaHUH MO/ NCHCTBHEM KBA3UYTIPYTOH CHIIBI M €TO 001Iee JlaboparopHas
pemenue. 'apMOHIMYECKAH OCHMIIIATOP. DHEPTHS TAPMOHHICCKOTO VYCTaHOBKA.
ocouuiTopa. CIIOXKESHHE TAPMOHUIECKUX KOJICOAHMH.
OH3HICCKUH U MATCMATHICCKUH MASTHHKH (MaJIbIic
KOJIcOaHms). YPABHCHHUC 3aTYyXAOIIAX KOJICOAHHH M €r0 PCIICHHUS,
Koapduuuent 3aryxanus. Jlorapupmmaeckuii JeKpeMEHT
3aryxaHud. JJ0OpOTHOCTh. YPABHCHHC BHIHYKICHHBIX KOJICOAHUHA H HWuauBuayansH
ero odmiee penIcHUE. Y CTAHOBUBIIHECS BBIHYKICHHBIC KOJICOAHL. ast KOHTPOJIbHAS
Pezonanc. Pe30HaHCHBIC KPHUBBIC. pabora
IpakTnyeckoe 3aHsiTue: (Texymit
Konebanms Ten B MOAEIM MaTEMAaTHIECKOTO MasTHHKA. KoneOaHmsa KOHTPOITb
TE B MOJCITH (PH3HUCCKOTO MASTHHKA. TK-1)
JlaGopaTopHoe 3aHATHE
Hzyuenne komedaHMi MATEMATHIECKOTO M (PH3HIECKOTO 3ammra oT4yeTa
MAATHHKOB. mo 71a0. pabote.
1.6. Ynpyzeue eonnvi. YMK. [1], [3]
Jexknun Kommerorepnas

PacnpoctpaneHue BOJIH B ynpyroi cpeae. [IpononbHeie u
TONCPCYHBIC BOJIHBL (DlZ)OHT BOJHBI W BOJIHOBAA MOBCPXHOCTD.
IMnockue u chepracckne BOMHBL CKOPOCTH BONHBL [ITHHA BOITHBL,
YpaBHEHHE ITOCKON BOJIHBL. BOTHOBOM BEKTOP M BOJTHOBOE YHCIIO.
Boarosoe ypaBHeHHE. Cymepmo3umua BOJNH. YPABHCHHC ILIOCKOM
CTOSMEH BOJNHBL. JHEPrus YHPyrod BOMHBL [IOTOK M MIOTHOCTH
moToka 3Heprud. Bekrop Ymoa. Jddekr Jlomrepa A1 3BYKOBBIX
BOJTH.

IIpakTu4eckoe 3ansaTue:
Konebanms Ten B MOIEIH MATEMAaTHYECKOTO MASITHHKA.

npeseHTaums Ne 1-6.

Ot4ér o
HHIHBHAYAJIBHO
MY 3aIaHHIO.




Komebannsa Tea B Momeu (PH3HICCKOTO MASTHHKA.

Tuopomexanuxa

Jexknuu

IuapocraTuka HECKUMACMOH KHAKOCTH. [IOHATHA MOTOKA, TPYOKH
TOKa, IUIOTHOCTH TNOTOKA. CTAanmOHApHOE TEUCHUE HICAIBHOU
HEC)KMMAEMOH YKUIKOCTU. YPABHEHHS HEPA3PHIBHOCTH U bepHyuIH.
Bs3kocte.  JlamMuHApHBIH M TYPOYJICHTHBIH PEKHMBI TEUCHHSA
JKHAAKOCTCH U ra3os. ®opmymna [yaseina. 3akon Ctokca. JIBHKCHHE
TeN B JKUAKOCTAX H Ta3ax.

IIpakTu4eckoe 3ansaTue:

I'mapocraTuka U JUHAMMKA YKUIKOCTH.

YMK.
KommnerotepHas
npeseHTaums Ne 1-6.

[11. [5]

1.7.

Cneyuanbuasi meopusi OMHOCUMETbHOCHI.
Jexknuu

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

YMK.
KommnerotepHas
npeseHraums Ne 1-7.

[1]. [4]

Ot4ér o
HHIHBHAYAJIBHO
MY 3aIaHHIO.

Ocnoevt MONeKYISAPHOI PUUKU U MEPMOOUHAMUKU.

12

10

[1]. [4]. [5]

MKT uoeanvnoco 2aza
Jleknuu

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

3aKOH pacmpeaCiACHUS KHHCTHYCCKOH SHCPTHH MOJICKYIIBI
MO CTEHEHAM CBOOOABL. BHYTPEHHSS SHEPIHA W TEIUIOEMKOCTH
uacaaTbHOTO  Ta3a. CTAaTUCTHYCCKHH  CMBICT — TCMIICPATYPBL
YpaBHCHHC MOICKYISPHO KHHCTHUCCKOW TCOPHH AT AABJICHHS
ra3a. PacnpenciacHHe MOJICKYIT HMACATHHOTO Ta3a MO KOOPIHHATAM
BO BHEIIHEM Tmone {pacmpeaencHue boabimana). Makpo- u
MHKPOCOCTOAHUA TepMOI[HHaMH‘{eCKOﬁ CHCTCMBI.

YMK.
KommnerotepHas
npeseHTaums Ne 2-1.

[1]. [4]

Kontpoabusie




IIpakTu4eckoe 3ansaTue:
COCTOSHHEC W H3MCHCHHUC COCTOSHHI HICATBHOTO rasa.

MHHHPAOOTEL

22

Ocnoevt mepmoounamurku
Jexknuu

IlepBBIii 3aKOH TEPMOAWHAMHKH. BHYTPEHHAA JHEPIUA
HACATBHOrO rasa. Kimaccuueckas Teopus TeIIOEMKOCTH. Y PABHCHHE
Matiepa. AmmaObaTHYCCKHH W HOJAWTPONMHYUCCKHH  IPOIICCC.
TepmoauHaMuKA H30IPOLIECCOB. YpasHeHUE Ilyaccona.
Tepmogunamuueckuit muka. KITJ[ mmxna (TEMIOBOH MAIUMHBI).
Bropo#i 3akoH TepmommHamMuku, OOpaTHMBIE W HEOOPATHMBIC
mpouecchl. Hepasencrso Kmaysmyca. ODHTpONHSA CHCTEMBL 3aKOH
Bospactanust oHTpomuu. Ilukn Kapwo. KIIJ wmwmkma KaphHo
(MacanbHOW TEIUIOBOM MammmHbl). TEIIOBbIC IBHTAaTeIH, HACOCHI,
XOJIOZMIHHBIC MAIIHHBL.
IIpakTu4eckoe 3ansaTue:
ITporecce! mepeHoca B HACATFHOM Ta3e: TEIIOMPOBOIHOCTS,
BHYTPEHHEE TPEHUE, TUPPY3HL.
3aKOH COXPAHCHMS FJHEPTHUH, TPYJOEMKOCTh, padoTa W M3MCHCHHC
TAPAMETPOB COCTOSIHES B M30- U aAuabaTHICCKOM IPOIIECCaX.
INomuTponu4eckue MPOLECCHL
JlaGopaTopHoe 3aHATHE
OmnpeencHue OTHONICHHUH YACIbHBIX TEINIOEMKOCTEH.

YMK.
KommnerotepHas

npeseHTaumst No 2-2.

JlabopaTopuas
YCTAHOBKA.

[11. [5]

Konrponsnas
pabora
(Texymuit
KOHTPOITb
TK-3)

3amuTa oTucTa
mo 71a0. pabote.

2.3

Heienus nepenoca
Jexknuu

Moneky IIpHO-KHHETHUCCKAsT TEOPH SIBJICHHHA IICPEHOCA.
SlBneHus mepeHoca. PaBHOBECHBIE M HEPABHOBECHBIC IPOLIECCHI.
3axous! Ju(Py3uu, TEMIONPOBOIHOCTH H BHYTPEHHETO TPCHHUSL.

YMK.
KommnerotepHas

npeseHTaums Ne 2-3.

[1]. [4]

2.4

Peanvuvie 2azvt
Jexknuu

Pecampubic razer. Cunel u NOTCHUHUAIBHASL OHCPIUsa
MEKMONEKY/IDHOTO  B3AUMOACHCTBHA.  YpaBHEHHE DBan-aep-
Baameca. Kpuruueckoe CcOCTOAHHE Traza H €ro IHapaMeTpsL
Cpasrenne m30TepM Ban-mep-Baamsca ¢ 3KCIIEpHMEHTAIBHBIMHA
m3orepmamu. Da3pl W ycHoBHS paBHOBecHsA (pa3. YpaBHCHHE
Knaneiipona-Knayzuyca.  @asospie  amarpamMMbl.  Da3oBsie
nepexonst I u I poga.

YMK.
KommnerotepHas

npe3enTanma Ne 2-4.

[11. [5]

2 cemecTp

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

34

34

18

Dnexmpuueckoe none 8 axyyme.
Jleknuu

DICKTPUYCCKUH 3apsaa H €r0 CBOHMCTBA. 3aKOH COXPAHCHHUS
ANEKTPUUCCKOro 3apsiga. 3akon Kynaxa. TIpuHIun Cynepmno3uimu

YMK.
KommnerotepHas

npeseHTaums Ne 3-1.

JlabopaTopras

[1]. [2]. [4]




CHIL DIEKTPOCTATHIECKOE ToJIc. HanpssxenHoCTh
JEKTPOCTATHYECKOT0 1monsd. [IpWHIMI CYyNEpHmO3HOUU  IOINCH.
HanpssxeHHOCTD OIS TOUEIHOTO 3apsiJa U CHCTEMBI 3apsIIOB.

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

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

OmnpeencHue mapaMeTpoB 3ICKTPHICSCKOTO MO CHCTEM TOUCHHBIX
3apAA0B.

OmnpenencHue  MApaMeTpoB  JNEKTPHUCCKOTO IO CHCTEM
paCIpeICICHHBIX 3apAI0B.

Pabora mepememeHus 3apgaoB B 3JCKTPHUUCCKOM TIIONIE, JHEPTHA
CHCTEMBI 3aps/IOB.

JlaGopaTopHoe 3aHATHE

H3yueHne 31eKTPOCTaTHUECKUX NOJIeH

VCTaHOBKA.

Konrponsnas
pabora
(Texymuit
KOHTPOITb
TK-1)

3amuTa oTucTa
mo 71a0. padore.

3.2.

dnexkmpocmamuueckoe none 6 cpeoax.

Jexknuu

JH3meKTpuKH. Casa3aHHbBIC u CTOPOHHWE 3apsIIBL.
IMomapu30BaHHOCTS. JIM3IEKTPHUECCKAS BOCIPHUMYHMBOCTE. BekTop
JEKTPUYECKOTO CMCIICHHA. JIM3NeKTpHyecKas MPOHUIIAEMOCTb.
Teopema "aycca o711 BEKTOpA SACKTPUUECCKOrO CMEIIEHUS. Y CIIOBUS
HA TPAHHIE JBYX AUIICKTPHKOB.

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

IIpakTu4eckoe 3ansaTue:

DHCPTHA 3ICKTPHUCCKOTO MO DICKTPOSMKOCTb.

KoHnaeHcaTophl, HX COCTHHCHHEE.

[\

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

[11. [5]

Ot4ér o
HHIHBHAYAJIBHO
MY 3aIaHHIO.

3.3.

Dnexmpuueckuii mox.
Jexknuu

VYcrnoBus BO3HUKHOBCHHMS TOKA. OJICKTPOHHAS TCOPHSI
mpoporuMocTH. Cmga W IUIOTHOCTD  TOKA.  YPAaBHCHHE

YMK.
KommnerotepHas
npeseHTaums Ne 3-3.
JlabopaTopras

[11. [5]




HenpepbIBHOCTH. CONPOTHBIICHHE MPOBOIHHUKA. VYCTaHOBKA.
3akor Oma AT OZHOPOTHOTO TPOBOJHHUKA (YUacTKa Konrtponpras
anekrprucckorl memm). Croponrue cumel. J/JC. 3akon Oma mms pabora
mpocTelnie moaHOH 3nekrpuucckor memm. [IpaBmiaa Kupxroda. (Texymit
3akon /Ixoyns-JleHna. KOHTPOITb
Meramsl, TIOTYIIPOBOTHHKH, JHDIICKTPUKH. TK-1)
DIEKTPOIPOBOAHOCTh METAIIIOB M IOIYNMPOBOAHUKOB. KOHTaKTHBIC
SBJICHUA. DJICKTPOHBI TPOBOAMMOCTH W IeIpkH. CoOOCTBCHHAS H
TIPUMECHAS TIPOBOAMMOCTD MOy IPOBOTHHUKOB. Tursr
MOTYIMPOBOJHUKOB. DHU3UKA p-n — MEepexona
IIpakTu4eckoe 3ansaTue:
OnpeacacHUe YKBUBAJICHTHBIX COMPOTHBICHHHN LCTICH 2
CONPOTHBJICHUH.
[MprmvercHne 3axkoHoB OMa u mpaewui Kupxroga s pacuera nenei 2
TIOCTOSTHHOTO TOKA.
JlaGopaTopHoe 3aHATHE 3ammTa oTucTa
H3yueHne 3aK0HOB IOCTOSTHHOTO TOKA. 1o 1ab. pabdore.
3.4. Maznumnoe none 6 saxyyme . YMK. [1]. [4]. [5]
Jexknun Kommerorepnas
Cuna Ammepa. MarautHas weaykums. Cuma Jloperna. [TpwHumm mpeseHTammst Ne 3-4.
cymepnozuimu  moned. 3akoH bmo-Casapa-Jlammaca.  Ilome
PABHOMEPHO ABIDKYHIECTOCA 3apgad. MarnutHbii nmotok. Teopema
Taycca nas MarHUTHOrO mojis (B HMHTErPAIbHOH M JIOKAJTBLHOU
(opmax). Teopema o mupkyun Bekropa B. Buxpeoii xapakrep
MaTrHUTHOTO TTOJISL.
MarHuTHbIE MOMEHT KOHTYpa ¢ TOokoM. Cmia, JEHCTBYIOINAS Ha
KOHTYpP C TOKOM B MarHUTHOM moJie. PaboTa cril MarHUTHOTO IO
IPH  TIEPEMCUICHUM KOHTYpa C TOKOM. [loTeHumuambHas
MEXaHWIECKAs SHEPTHL KOHTYPA C TOKOM B MATHUTHOM TIOJIC.
IIpakTu4eckoe 3ansaTue:
MarsuTHOE none. 2 Kontpombusie
3akon bno — Casapa — Jlaruraca. 2 MHHHPAOOTEL
Teopema 0 THPKY IIAIHH. 2 3ammTa oTucTa
JlaGopaTopHoe 3aHATHE mo 71a0. padore.
H3yueHne MAarHUTHOTO TTOJIS IIPOBOJHAUKOB C TOKOM.
3.5 Maznumnoe none ¢ eeuiecmee. YMK. [1], [3]
Jexknun Kommerorepnas
HamaramyenHocTs, Tokm HaMarHwuuBaHud. L{upkymanmsa npe3enTanma Ne 3-5.
HAMATHHYCHHOCTH. BEKTOp HANPSPKCHHOCTH MAarHHUTHOTO moist H. JlaboparopHas
Teopema o mupkymmuuu BekTopa H. YcmoBua Ha rpaHuue ABYX YCTAHOBKA.
MarHeTukoB. Kpusas nHamarmwmumsasus. I'mcrepesmc. Ocrarodnas
HAMATHHYCHHOCTD. THITBI MATHETHKOB.
IIpakTu4eckoe 3ansaTue:
HamaranueHHOCTh. MarHeTHKH. 2




3.6.

Hsnenue 3nekmpomazHumuoi UHOYKUUU.
Jexknuu

Omnsrrer @apanes. [lpasuno Jlenna. [TomHbId MarHAUTHBIH
MOTOK (IIOTOKOCIHEIICHHUE). 3aKOH 3JICKTPOMATHUTHOH WHIYKIMH
(3axoH @apanes). SBreHne camomHaykuun. MuaykrusaOCTh. 3/1C
CAMOMHIYKIIWH,

B3amMHas WHIYKTHBHOCTb. JHEPTHS MATHUTHOTO ITOIS.
[T10THOCTD SHEPTUHM MATHHTHOTO TTOTISL.
IIpakTu4eckoe 3ansaTue:
Onpenencrne 3/1C HHAYKINN W HHAYKIHOHHBIX TOKOB C YYECTOM
npasmuiaa Jlenna.
OmnpenencHue HHIYKTHBHOCTH IIPOBOJHAUKOB.
TOKHM B IEILIX MOCTOSHHOTO TOKA C KOHACHCATOPAMH H
HHIYKTUBHOCTSIMH.
IlepexoaHbIe MPOLECCHI.
JlaGopaTopHoe 3aHATHE

H3yucHue SBACHUA 3ICKTPOMATHUTHOU HHAYKIMH.

[\

YMK.
KommnerotepHas
npeseHTauus Ne 3-6.

[1]. [4]

Kontpombusie
MHHHPAOOTEL

3amuTa oTucTa
mo 71a0. padore.

3.7.

Dnexmpuueckue xonebanus.
Jexknuu

Ksasucranmonapusie TOKH. (CBOOOAHBIC KOICOAHHA B
KOHTYpE 0€3 aKTHBHOTO COMPOTHBJICHISI. CBOOOTHBIC 3aTyXarOIIHC
KOIICOaHM, Jlorapugmiraeckuit JEKPEMEHT 34Ty XaHHA.
JoOpOTHOCTS.

BEIHY)KICHHBIC 3ICKTPHUCCKHE KoIcOaHUA. Pe3oHaHCHBIC
KPHBBIC IS HAMPSDKCHHAS H CHITHI TOKA.
IIpakTu4eckoe 3ansaTue:
ONEKTPOMATHHTHBIC KOJNCOAHHS 3apsAma, TOKA W HANPHDKCHHSA B

LC -KOHTypax.

YMK.
KommnerotepHas
npeseHTaums Ne 3-7.

[11. [5]

Kontpombusie
MHHHPAOOTEL

3.8.

Ypasuenun Maxceenna.
Jexknun

BuxpeBoe 31EKTPUUECKOE MOAe. DICKTPOMAarHUTHOS IOJIE.
Tok cmemeHus. YpapHEHmS, MakcBemna. 3aKOH COXPAHCHHS
SHEPTHU B 3ICKTPOJUHAMHUKE. ITnoTHOCTB SHEPTHU
3exkTpoMarHuTHoro monsd. Bekrop Ilofinruara. IlpeoOpazoBaHms
KOMIIOHCHT JJICKTPOMATHUTHOTO MHOJA MpH NEPEeXoAce M3 OJHOH
HHEPIHAIBHON CHCTEMBI OTCUETA B APYTYIO.

YMK.
KommnerotepHas
npeseHTaums Ne 3-8,

[11. [5]

3.9.

DnexkmpoMazHumHble 60IHbL.
Jexknun

BonHOBBIE ypaBHEHMA A1 3JICKTPOMATHUTHON BOJIHBL
OCHOBHBIC CBOMCTBA IUIOCKOHM 3MEKTPOMATHUTHOH BOMHBL OIIBITHI
I'epma. Ombir JlebeneBa, WHTEHCHBHOCTD 3JECKTPOMATHHTHOH
BOJIHBL [I0BeACHHE MITOCKON 3ICKTPOMATHUTHON BOJTHBI HA TPAHHUIIE
paszena AByx cped. M3naydueHue qumosrt.

YMK.
KommnerotepHas
npeseHTaums Ne 3-9.

[1]. [4]. [3]




3 cemecTp 34 18 16
4. Onrtnka 10 6 8
4.1 Dnemenmpl 2eoMempuiecKoil ONMUKY. YMK. [11, [2], [5]
Jexknun Kommerorepnas
CeeroBasg BomHA. [lokasaTenmp TPEIOMIICHHS CPSObl.  3aKOHBI 2 npeseHTaums No 4-1.
TCOMETPUYECKON onruku. Onrmdeckas mmHAa 1wyTd. [IpuHImn
Oepma.
IIpakTu4eckoe 3ansaTue:
INocTpoeHne n300pakeHUH MpeaMeTa B CHCTEMax (POKYCHPYIOIIHX 2
W PACCEHBAIONINX JIMH3.
4.2, Humepdghepenyus. VYMK. [11. [5]
Jexknun Kommerorepnas
[lpuHIMI ~ CYNEPIO3MUIMH  BOJH. 3aKOH  CIO)KCHHS 2 npe3eHTanma Ne 4-2.
nHTCHCHBHOCTEH. HWHTepdepenmms nByx Bomm. Onrmdeckas JlaboparopHas
pa3HOCTh X0Ja. YCHoBHS HHTCP(EPECHIHMOHHBIX MAKCHMYMOB H VYCTaHOBKA.
MHHHMYMOB  WHTCHCHBHOCTH. [IOHATHE O  KOTEPEHTHOCTH.
BpemeHHad u MPOCTPAHCTBEHHAS KOTEPEHTHOCTh. BpeMs, nuHA U
panuyc KOTEPEHTHOCTH.
Cnocobs1 HaOmrOOcHUS — WHTEpdEpeHIMH CBETA. 2
WnTepdepeHums npu OTPaXKCHHM OT TOHKHX IUIACTHHOK. Kombla
Herorona. [IpoceerieHne onruku. MaTEpepoMeTpsL.
IIpakTu4eckoe 3ansaTue: Kontpombusie
AHanm3 u pacuer napaMeTpoB HHTSP(PEPEHIMOHHBIX CHCTEM. 3 MHHHPAOOTEL
JlaGopaTopHoe 3aHATHE 3ammTa oTucTa
Wzyuenne mHTEpPEpeHIMH B TH(PAKIIH CBETA. 4 1o 1ab. pabdore.
4.3, Audpparyus. VYMK. [11. [5]
Jexknun Kommerorepnas
[Mpuamun Trofirenca--Openena. Judpakous Ppenenst u 2 npe3eHTanma Ne 4-3.
mappakamst Opayrrodepa. 3ousr Opernena. Judpaxmus Dpenens
ot kpyriaoro oteeperus. Auppaxmma Opayarodepa oT OqHOH ImIeTH
u or napyx meneH. Judpakmmonnas pemerka.  Judpaxmus
PEHTITEHOBCKUX Ty4eH. ®opmyna Bparra-Bynega.
PentrenocTpykrypHsIii aHanu3. [TorsTre o romorpadmm.
IIpakTu4eckoe 3ansaTue: Kontpombusie
Ju(pakuus cBera Ha WETH, OTBEPCTHH, TH()PAKIHOHHON PEIIETKE. 3 MHHHPAOOTEL
4.4. | Honsapusanus. YMK. (11, [5]
Jexknun Kommerorepnas
EcrectBeHHbI W mosipu3oBaHHBIH  cBeT.  (CTemeHs 2 npe3eHTanma Ne 4-4.
nospu3anun. [IpoXOKICHHE CBETa [epe3 aHW30TPOIHYIO CPEAy JlaboparopHas
(xpucramier). OOBIKHOBCHHBIH W HCOOBIKHOBCHHBIH Ty (BOJIHEL). YCTAHOBKA.

OnTrueckasd OCh W TIABHASA IUIOCKOCTh KpHCTAIA. JHXPOH3M.
TMomsapu3aropsr u aHamU3aTOPEL. 3akoH Mamoca. [loxapu3aumsa mpu
oTpakeHUH U npesomsicHun. ®opmynsl Openena. Yroa bprocrepa.




MpaxkTH4eckoe 3ansirue Konrponsubie
TMonspusaums cBeTa, BpalICHUE IITOCKOCTH MOISIPH3ALUH. 2 MHHHPAOOTEHL.
JlaGopaTopHoe 3aHATHE 3ammTa oTucTa
[Nomy4ueHne u Hccae 0BaHNE TOJBIPH30BAHHOTO CBETA. 1o 1ab. pabdore.
5. KsanrtoBas puinka 12 8
5.1. Keanmoesvie ceolicmesd 31ekmpoMazHUMNO20 U3AyUeHusl. YMK. [4], 3]
Jexknun Kommerorepnas
T'unoreza Ilnanka, Teopust PaBHOBECHOTO TEILUIOBOIO 2 npeseHTaums Ne 5-1.
m3aydeHus. Pororddexr. Popmyna IHHIITEIHHA. JlaboparopHas
O¢pdpexr  Kommronma.  MozaenpHblE  NPEACTABICHHSA 2 YCTAHOBKA.
3IEKTPOMATHUTHOTO M3IYYEHHS MPH €ro B3aHMOACHCTBHH C
BCIIICCTBOM.
IIpakTu4eckoe 3ansaTue:
Tennosoe m3nyueHue, 3akoH Credana — boxprnmana, 3akoH Buna. 2 Konrponsubie
Doroaddexr. 2 MHHHPAOOTEL
JIaGoparopHoe 3aHsTHE 3ammra oTyera
UsyueHne 3aKOHOB TCILUIOBOTO H3JTYICHUS . 1o 11ad. padore.
5.2. Onucanue ogusicenus 8 MUKpomupe. YMK. [4], [3]
Jexknun Kommerorepnas
lmmote3a me Bpoiima. dudpaxmus 3mexTporoB, ONBITH 2 npeseHTaums No 5-2.
JaBuccona — Jxepmepa. HenmpuMeHHMOCTh MOHATHA TPACKTOPHH JlaboparopHas
K MHKPOYACTHLIAM. CoorHomcHne HEOTIPEACICHHOCTEH YCTAHOBKA.
leiizenOcpra.  3amgaHmMe, COCTOSHHA YACTHIOBI B KBAHTOBOM
MEXaHUKE. TMCH-(YHKOWS M BEPOSTHOCTHBIM CMBICI €€ KBaaparta
moaymia. HopmupoBka. IIpuHOMO CYNEpmO3ZHLIHU  COCTOSIHHU.
IIpocTpaHCTBO COCTOSHUN MHUKPOYACTHULBL.
IIpakTu4eckoe 3ansaTue:
[Mpuammn HeonpenereHHocTH [eiizeHOepra, BONHOBBIC CBOWCTBA 2 Kontpombusie
MHKPOYACTHII. MHHHPAOOTEL
JlaGopaTopHoe 3aHATHE
Hccrmenosarme  BHemrHero  (orodddexra W ompeacicHUE 3ammTa oTucTa
TMOCTOSHHOM [TnaHKa. mo 71a0. pabote.
5.3. Onepamaoput uzuuecxkux genuuun. YMK. [5]
Jexknun Kommerorepnas
Ilonstue omeparopa B  MOPOCTPAHCTBE  COCTOSIHHU. 2 npeseHTaums Ne 5-3.

CoOCTBCHHBIC 3HAYCHHA W COOCTBCHHBIC ()YHKIHH ONCPATOPOB.
OU3HICCKUI CMBICI CINCKTpa COOCTBCHHBIX 3HAUCHHH Omeparopa,
TMOCTABJICHHOTO B COOTBETCTBHC (DM3HICCKOH Bemmumae. CpeaHue
3HaucHMA BemwuuH, OTepaTopel PagMyc-BEKTOpPA, HMILYJIBCA,
MOMEHTA HMIyIbCA M TMOTHOH 3HEprum (omepatop I aMmibTOHA)
MHKPOYACTHIB. COOCTBCHHBIC 3HAUCHHUSA H COOCTBCHHBIC (DYHKITHH
orepaTopa KBaJgpaTa MOMCHTA HMMIYIbCAa H IPOCKIIMH MOMECHTA
HMITYIIbCA HA KOOPAWHATHYIO OCh.




5.4.

Ypasnenue Ilpeounzepa.

Jexknun

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

YMK.
KommnerotepHas
npeseHTaums No5-4.

5]

5.5.

Dnemenmsl K6anmogoH CIAMUCMUKY.

Jexknuu

Crma. Oneparop ['aMuIbTOHA CHCTEMBI MAKPOYACTHII.
ToxnecTeeHHbIC YacTUIBL. CHMMETPHYHBIC U AHTHCHMMETPHYIHbIC
cocrogausa. Depmmons! u 6030HEL [TpuaIn [Naymm. ®a3osoe
npoctpancTBo. KBanToBele ctatuctuku ®epmu — Jlupaka u bose-
OitamTeitHa. CBepxmpoBoauMOocTh. D(hdekT xo3edcoHa.
BricokoTeMmepaTypHas CBEpXIPOBOAUMOCTb. CBEPXTEKYUECTb.
IIpakTu4eckoe 3ansaTue:

[Tpuaumn HeonmpeneneHHOCcTH [ eli3eHOepra, BOTHOBbIC CBOMCTBA
MHKPOYACTHI. DICKTPOHHbBIE 000IOYKH ATOMOB.

YMK.
KommnerotepHas
npeseHTaums Ne 5-5.

[4]. [5]

Kontpombusie
MHHHPAOOTEL

Cmpoenue u usuueckue ceoiicmsa sewjecmea (19 u)

12

Dusuka amoma
Jexknuu

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

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

YMK.
KommnerotepHas
npeseHTaums Ne 6-1.

[4]. [5]

6.2.

Dusura meepdozo meia
Jlexmumn
Kpucrammieckoe cocrogane, OU3HICCKAC THITBI KPHCTAJUTHYCCKUX

YMK.
KommnerotepHas
npeseHTaumst No 6-2.

[4]. [5]




pemerok. TermnoeMKkocTs KpucTtaioB. GoHOHBL B3aumonencTeue
H3JIy4YCHHA C BEICCTBOM. CrionTaHHOE U BBIHYKACHHOC H3JTy1ICHHA.
IMpuauun aeraxpHOTO paBHOBeCHSI M (hopMmyna [Lmanka. Jlasep (Ha

MPUMEPE TPEXYPOBHEBOM CHCTEMBI). Kontpombusie
PacnpenencHue 316KTPOHOB IO SHEPTHsIM (pacnpeaencHue Oepmu- MHHHPAOOTEHL.
Jupaxa). Yposens ®epmu. MneanbHbIH 3ICKTPOHHBIN Ta3.
ONCKTPOH B TCPHOAMUYCCKOM TOJIC KPHCTALIA. JHCPTCTHUCCKHC
30HBIL. B KPHCTAJUIAX.

6.3 @u3zuxa adpa YMK. [4]. [5]
Jexknun Kommerorepnas
Snepusie cumel. Macca u 3HEprus CBA3H AApa, PaginoakTHBHOCTS. npe3eHTanma Ne 6-3.
3aKOH PagHOAKTUBHOTO PacIaja. SIAcpHbIC peakuuH. Konrponsubie
DHEPreTHICCKAsA CXEMa SACpHOH peakumu. [Tyt HCTonb30BaHuS MHHHPAOOTEHL.
SOCPHOM SHEePrud. TepMOANEPHBIC PEAKIUU CHHTE3A. 3ammra oT4yeTa
TepmosinepHast SHEPTHSL. o 1ab. padore.
JlaGopaTopHoe 3aHATHE
Hrorosoe 3aniaTne

6.4 Dnemenmapusvie uacmuysl YMK. [4]. [5]
Jexknun Kommerorepnas

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

npeseHTaums Ne 6-4.

Hroro: 102 4. nexuuii, 86 4. mpakTHUecKux 3aHATHH, S0 4. 1abOpaTOPHBIX 3aHATHUIA.




YUYEBHO-METOJUYECKAS KAPTA YUEBHOM JUCHUTLINHBI
(3aouHas1 popmMa HA OCHOBE CPeTHEro CreHuaJIbHOr0 00pa3oBaHus)

Komuuectso AYAUTOPHBIX TACOB
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1. Pduznieckne 0CHOBLI MEXAHINKH VYMK. [11. [4]
1.1 | Kunemamuxa KommnerotepHas
Jexknun npe3enTanma Nel-1.
Kunematnka MaATepHANIBHOM TOYKH H TBEPAOIO Tena. 1 JlaboparopHas
INepememenne w myTth. CKOPOCTH W YCKOPECHHE. BprMmcicHuE VYCTaHOBKA.
MPOUACHHOTO MyTH. TAHICHLUUAILHOE M HOPMAJIBHOE YCKOPCHHAL
Kunematnka TtBEepmoro Ttema. YIjioBas CKOPOCTb W YIJIOBOC
yckoperne.  CBs3p M@Ky  VIJIOBBIMH M JTHHCHHBIMH
KHHEMATHICCKUMHE BEIHIHHAMH.
IIpakTu4eckoe 3ansaTue:
OYHKIMOHATBHBIC CBSI3H MAPAMETPOB MOCTYIATEIBLHOTO TBHKCHHS. 1
JBOKEHHE TEJT IO OKPYKHOCTH.
JlaGopaTopHoe 3aHATHE:
W3yueHnne 3akOHOB KHHEMATHKH MW MCETOAMK  00paboOTKH 2
PE3yIBTATOB SKCIIEPHMEHTA.
1.2 Junamura mamepuanbHoll mouku. VYMK. [1]. [4]
Jexknun Kommerorepnas
ITpuvuHBl HM3MEHEHHMA CKOPOCTH Tena. llepBbid 3aKoH 2 npe3eHTanma Ne 2-2.

Hsrorona. Bropoii 3axon Hetorona. Tpernii 3axoH HproToHa. 3akoH
BCCMHUPHOTO TATOTCHHA. CHIA THKSCTH W BEC. YHPYTHC CHITBL
Cunpl TpeHHS W CONPOTHBICHHA. HeWHEepUHAaNbHBIC CHCTEMBbI
orcucta. Cwibl WHCPIMH. YPABHCHHC IBI)KCHHS MATCPHAJTBHOH
TOYKH B HEMHCPIHAILHOH CHCTEME OTCUETA.

IIpakTu4eckoe 3ansaTue:

CKOIb/KEHHE TEN 0 HAKJIOHHOW ITOCKOCTH. JIBIDKCHHE TEN B MOJIC
TATOTCHHA. [IBIKCHHC TSN HA HCBSCOMBIX Oyokax. CIIOKCHHE CHIL,
JICHCTBYIOIIHX Ha TEJIO, OIIPEICTICHHUE apaMeTpoB




HOCTyr[aTeJ'II)HOFO 58 BpamaTenbnoro Z[BI/DKGHI/II\/'I TCI. 3aKOHI>I
Hrrorona.

1.3.

3axonwvt COXPAHEHUsl 8 MEXAHUKE.
Jexknuu

3aMkHyTass ~ cmcTeMa, MMImymbc — CHCTEMBI.  3aKOH
COXpaHECHHA UMITyIbCa. LIeHTp Macc. YpaBHCHHE ABIKCHUSA LCHTPA
macc. Cucrema meHTpa Macc. Padora W MONIHOCTH  CHITBL
Kunermaeckasa OHCPruAa YaCTHIIBIL. KOHCGpBaTI/IBHBIe CHUIBI.
[NoreHumanbHast SHEPTUsl YACTHIBI B CHIOBOM mone. [lomHas
MCXAHHUYICCKAA OJHCPTHA aCTHUIBI. 3aKOHBI €€ M3MCHCHHS H
COXpaHeHMI. MeXaHW1eCKast SHEPTHU CHCTEMBI. 3aKOH COXPAHCHHUS
MCXAHHICCKOM OHCPTUH CHUCTCMBIL MomeHT HAMITyJIbCA YACTHUIIBL
MomenTt cumuel. Ilapa cmr YpaBHeHHE MOMEHTOB. MOMEHT
HMITYIIbCA CHCTEMBL. 3aKOH COXPAHCHHUS MOMEHTA MMILYJIbCA.
IIpakTu4eckoe 3ansaTue:
B3aumoaeicTBHE TEl, H3MEHEHHE COCTOSAHUSA ABIKCHUSA IIPH
B3aUMOICHCTBHHA. J[BIDKCHHC T MO OKPYKHOCTH. ONpeacICHHS
LICHTPA MACCHI TENIA; CHCTEMBI TEJI. 3AKOHBI COXPAHECHHS YHCPTHH 1
HMMITYJIbCA.
JlaGopaTopHoe 3aHATHE
W3ydeHne MOMEHTA HHEPLIHH TETL.

YMK.
KommnerotepHas
npeseHraums Ne 1-3.
JlabopaTopuas
YCTAHOBKA

[1]. [4]

1.4.

Junamura meepoozo mena.

Jexknuu

Uwmcnmo cremeHel CBOOOABI TBEPAOTO TENA. YPABHCHHS JBIKCHI
TBEpAOTO Tela. MOMEHT HMITYyIhCAa TEJNA OTHOCHTEIBHO OCH.
MOMEHT HHEPUMH TeIa OTHOCHTEIBHO OCH. BBIMHUCICHHE MOMEHTA
mHepruu A Ten. Teopema IllteiiHepa. YpaBHEHHE IHHAMHUKH
TBEPAOTO TENA, BPAINAIOIETOCS BOKPYI HEMOJABIDKHOH OCH.
Kunermueckas 3HEprums Bpamiaromerocs TeepAaoro rtema. Padora
BHCIIHWX CHJI TIPH BPAIICHUM TBEPAOTO TeEia. [ MPOCKOIL
Impockommueckmit  3¢dekr. Ilpemeccms rupockoma. Ilmockoe
JBIKCHHC TBEPAOTO TEIA.

IIpakTu4eckoe 3ansaTue:

OmnpenencHne MOMEHTA HHEPIMH TEII. BpammarensHoe ABIKCHIC
Tel. JIBIDKCHHE TEI B CHCTEMAX C BECOMBIMH OJIOKAMH.

3aKOHbI COXPAHCHHS IIPH BPAINATEIEHOM JBIKCHHUH.

YMK.
KommnerotepHas
npeseHTaums Nel- 4,

[1]. [4]

L5

Tuopomexanuxa

Jexknuu

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

YMK.
KommnerotepHas
npeseHTraums Ne 1-5.

[11. [5]




IIpakTu4eckoe 3ansaTue:
I'mapocraTuka U JUHAMHKA KUIKOCTH.

Ocnoevt MONeKYISAPHOI PUUKU U MEPMOOUHAMUKU.

[1]. [4]. [5]

MKT uoeanvnoco 2aza
Jexknuu

PacnpenencHue MOJEKYA HACATBHOTO rasa IO CKOPOCTAM
(pacnpenencane Maxkcsemna). CpemHssa, CpPCAHCKBAIPATHYHAS H
Hamboee BEPOATHASI CKOPOCTH MOJICKYJ. BHYTpEHHSAS 3HEPrHI W
TEIUIOEMKOCTh ~ HWACAaNbHOro Ta3a.  CTaTHCTHYECKHIT  CMBICT
TEMIEPATYPBL. Y PABHECHHE MOJCKYIAPHO KHHETHICCKON TCOPHH I
JaBIcHUA rasa. PacmpenencHume MOJNEKYNT HACANBHOTO Trasa mo
KOOpAMHATAM BO BHEIIHEM IOJIE {pacnpeacicHue bonblmMana).

IIpakTu4eckoe 3ansaTue:
COCTOSHHEC W H3MCHCHHUC COCTOSHHI HICATBHOTO rasa.

YMK.
KommnerotepHas

npeseHTaums Ne 2-1.

[1]. [4]

22

Ocnoevt mepmoounamurku
Jexknuu

IlepBBIii 3aKOH TEPMOAWHAMHKH. BHYTPEHHAA JHEPIUA
HACATBHOrO rasa. Kimaccuueckas Teopus TeIIOEMKOCTH. Y PABHCHHE
Matiepa. AmmaObaTHYCCKHH W HOJAWTPONMHYUCCKHH  IPOIICCC.
TepmoauHaMuKA H30IPOLIECCOB. YpasHeHUE Ilyaccona.
Tepmogunamuueckuit muka. KITJ[ mmxna (TEMIOBOH MAIUMHBI).
Bropo#i 3akoH TepmommHamMuku, OOpaTHMBIE W HEOOPATHMBIC
mpouecchl. Hepasencrso Kmaysmyca. ODHTpONHSA CHCTEMBL 3aKOH
Bospactanust oHTpomuu. Ilukn Kapwo. KIIJ wmwmkma KaphHo
(MacanbHOW TEIUTOBOM MAaImIWHBI). TEIUIOBBIC JBHUTATCIH, HACOCHI,
XOJIOZMIHHBIC MAIIHHBL.
IIpakTu4eckoe 3ansaTue:
ITponeccs! mepeHoca B HACATBHOM ra3e: TEILIOMPOBOIHOCTD,
BHYTPCHHCC TpeHHE, TA((Y3HA. 3aKOH COXPAHCHHUS SHCPTHH,
TPYIOEMKOCTb, PA00Ta M W3MCHEHHE APAMETPOB COCTOSHHUS B H30-
7 a1Ma0aTHYECKOM Iponeccax. I1omnTponmaecKkue mpoueccsl.

YMK.
KommnerotepHas

npeseHTaumst No 2-2.

JlabopaTopuas
YCTAHOBKA.

[11. [5]

2.3

Heienus nepenoca
Jexknuu

Moneky IIpHO-KHHETHUCCKAsT TEOPH SIBJICHHHA IICPEHOCA.
SlBneHus mepeHoca. PaBHOBECHBIE M HEPABHOBECHBIC IPOLIECCHI.
3axous! Ju(Py3uu, TEMIONPOBOIHOCTH H BHYTPEHHETO TPCHHUSL.

YMK.
KommnerotepHas

npeseHTaums Ne 2-3.

[1]. [4]

4 cemecTp

DJIEKTPHIECTRO W MATHETH3M

12

Dnexmpuueckoe none 8 axyyme.
Jleknuu

3aKkOH COXpAaHCHHA 3JCKTPHYCCKOTO 3apsama. 3akoH
Kynona. DICKTPOCTATHICCKOC ToJie. HanpspxkeHHOCT

YMK.
KommnerotepHas

npeseHTaums Ne 3-1.

JlabopaTopras

[1]. [2]. [4]




JEKTPOCTATHYECKOT0 1monsd. [IpWHIMI CYyNEpHmO3HOUU  IOINCH.

HanpssxeHHOCTD OIS TOUEIHOTO 3apsiJa U CHCTEMBI 3apsIIOB.
TloTox u guBepreHuus BeKTOpHOro nmojs. Teopema ["aycca

S JJIEKTPOCTATHYSCKOrO MONA (B HMHTEIPajbHOM M JOKATBHOM

¢opmax). Lupkymaous w poTop BEKTOPHOTO mOiA. Teopema o

OUPKYJLIIHH BEKTOPA HATPSHKCHHOCTH 3JICKTPOCTATHYECKOTO IO,
[Norenuman 3IEKTPOCTATHYECKOTO TOTISL. Ces13p

MOTCHIMANA W HANPSHKCHHOCTH  3JICKTPOCTATHYCCKOTO  ITOJLL

[NoreHmman mOMM TOYEYHOTO 3apgda W CHCTEMBI  3apAaoB.

Dnexrpudeckuit MOMEHT aumort. Cuia, ASHCTBYIOMASA HA JUIIOTb B

HEOTHOPOIHOM 3IICKTPOCTATHICCKOM IOJIC.

IIpakTu4eckoe 3ansaTue:

OmnpeencHue mapaMeTpoB 3ICKTPHICSCKOTO MO CHCTEM TOUCHHBIX

W PacmpeleNcHHBIX 3apaaoB. Pabora mepeMemicHUs 3apsaoB B

3EKTPUUECKOM I10JIE, JHEPTHS CHCTEMBI 3aPAI0B.

JlaGopaTopHoe 3aHATHE

H3yueHne 31eKTPOCTaTHUECKUX NOJIeH

VCTaHOBKA.

3.2.

3J1e1<mpocmamuueacoe noJie 6 cpedax.

Jexknuu

JIM3ACKTPHKH. Casa3aHHbBIC H CTOPOHHHEC 3apsabl.
INonapu30BaHHOCTS. Juanexrpudaeckas BOCTIPHAMYHBOCTb.
JM3AeKTpHYIeCKas MPOHHIIAEMOCTD.

IIpoBognuku. IIpoBOAHHMKH B 3JIEKTPOCTATHYECKOM mone. Ilome
BHYTPH TPOBOJHWKA H Yy €TI0 IOBEPXHOCTH. JICKTPOCMKOCTH
YCOAUHCHHOTO TPOBOJHHKA. EMmrocts  cucTeMbr TPOBOIHUKOB.
Kongencaropsl. IloTeHImampHas 3HEPrHA CHCTEMBI  3apsoB.
OHeprus 3IEKTPOCTATHYECKOTO MOJIA.

IIpakTu4eckoe 3ansaTue:

DHEPTHUSI SIEKTPUIECKOTO MO DICKTPOEMKOCTb.

KoHnaeHcaTophl, HX COCTHHCHHEE.

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

[11. [5]

3.3.

Dnexmpuueckuii mox.
Jexknuu

VYcrnoBus BO3HUKHOBCHHMS TOKA. OJICKTPOHHAS TCOPHSI
mpoBoguMocTH. CHiaa W TIOTHOCTE TOKAa. CONPOTHBIICHHUC
MPOBOJHUKA.

3akor Oma AT OZHOPOTHOTO TPOBOJHHUKA (YUacTKa
anekrprucckor memn). Croponnme cumel. DJC. 3akon Oma mis
mpocTemell momHOH anmekTpuyeckod memw. [Ipasmna Kupxroda.
3axon Jlxoynsa-JIeHna.

IIpakTu4eckoe 3ansaTue:

[MprmvercHne 3axkoHoB OMa u mpaewui Kupxroga s pacuera nenei
TIOCTOSTHHOTO TOKA.

JlaGopaTopHoe 3aHaATHE

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

[11. [5]




HSY‘IGHI/IG 3aKOHOB IMOCTOAHHOI'O TOKA.

3.4. | Mazuumnoe none 6 saxyyme . YMK. [1], 4], [5]
Jexknun Kommerorepnas
Cuna Ammepa. MarautHas weaykums. Cuma Jloperna. [TpwHumm mpeseHTammst Ne 3-4.
cynepnosuumu Toxed. 3axkoH bmo-Casapa-Jlammaca. MarHuTHbIH JlaboparopHas
moTok. Teopema O HUPKyIALHH Bekropa B. BuxpeBol xapaxrep YCTAHOBKA.
MaTrHUTHOTO TTOJISL.
MarHuTHbIE MOMEHT KOHTYpa ¢ TOokoM. Cmia, JEHCTBYIOINAS Ha
KOHTYpP C TOKOM B MarHUTHOM moJie. PaboTa cril MarHUTHOTO IO
TIPH TIEPEMEIICHUH KOHTYPA C TOKOM.
IIpakTu4eckoe 3ansaTue:
3axon buo — Casapa — Jlanmaca.
Teopema 0 UHPKYJLILHY.
JlaGopaTopHoe 3aHATHE
H3yueHne MAarHUTHOTO TTOJIS IIPOBOJHAUKOB C TOKOM.
3.5 HAsnenue 3nexmpomazHUMHON UHOYKUUU. YMK. [1], [4]
Jexknun Kommerorepnas
Omsiter @apages. [Ipasumo Jlenma. [TonHBIH MATHUTHBIH npeseHTauus Ne 3-6.
MOTOK (IIOTOKOCIHEIICHHUE). 3aKOH 3JICKTPOMATHUTHOH WHIYKIMH
(3axoH @apanes). SBreHne camomHaykuun. MuaykrusaOCTh. 3/1C
CAMOMHAYKIIMH. DHEPrus MArHUTHOTO moiisl. [1IOTHOCTH 3HEprum
MaTrHUTHOTO TTOJISL.
IIpakTu4eckoe 3ansaTue:
Onpenencrne 3/1C HHAYKINN W HHAYKIHOHHBIX TOKOB C YYECTOM
npasuna Jlenma. OnpenencHne HHIYKTHBHOCTH POBOTHAUKOB.
5 cemectp
4. Onrtnka
4.1 Dnemenmpl 2eoMempuiecKoil ONMUKY. YMK. [11, [2], [5]
Jexknun Kommerorepnas
CeeroBasg BomHA. [lokasaTenmp TPEIOMIICHHS CPSObl.  3aKOHBI npeseHTaums No 4-1.
TCOMETPUYECKON onruku. Onrmdeckas mmHAa 1wyTd. [IpuHImn
Oepma.
IIpakTu4eckoe 3ansaTue:
TMoctpocHne m300pakeHUH MpeaMEeTa B CHCTEMAaX (DOKYCHPYIOIIHX
W PACCEHBAIONINX JIMH3.
4.2 Humepdghepenyus. YMK. [1], [3]
Jexknun Kommerorepnas
[lpuHIMI ~ CYNEPIO3MUIMH  BOJH. 3aKOH  CIO)KCHHS npe3eHTanma Ne 4-2.
nHTCHCHBHOCTEH. HWHTepdepenmms nByx Bomm. Onrmdeckas JlaboparopHas
pa3HOCTh X0Ja. YCHoBHS HHTCP(EPECHIHMOHHBIX MAKCHMYMOB H VYCTaHOBKA.

MHHHAMYMOB HHTCHCUBHOCTH. TTomsarue o KOTCPCHTHOCTH.
Croco0b1 HAOMIOACHHU S HHTCP(CPCHINH CBCTA.




WnTepdepeHums npu OTPaXKCHHM OT TOHKHX IUIACTHHOK. Kombla
Herorona. [IpoceerieHne onruku. MaTEpepoMeTpsL.
IIpakTu4eckoe 3ansaTue:

AHanm3 u pacuer napaMeTpoB HHTSP(PEPEHIMOHHBIX CHCTEM.
JlaGopaTopHoe 3aHATHE

Wzyuenne mHTEpPEpeHIMH B TH(PAKIIH CBETA.

4.3, Audpparyus. VYMK. [11. [5]
Jexknun Kommerorepnas
[Mpuamun Trofirenca--Openena. Judpakous Ppenenst u npe3eHTanma Ne 4-3.
mappakamst Opayrrodepa. 3ousr Opernena. Judpaxmus Dpenens
ot kpyriaoro oteeperus. Auppaxmma Opayarodepa oT OqHOH ImIeTH
u or napyx meneH. Judpakmmonnas pemerka.  Judpaxmus
PEHTITEHOBCKUX Ty4eH. ®opmyna Bparra-Bynega.
PentrenocTpykrypHsIii aHanu3. [TorsTre o romorpadmm.
IIpakTu4eckoe 3ansaTue:
Judpakus cBeTa HA MCTH, OTBCPCTHH, TH(PAKIHOHHOH PCIICTKE.
44, IHonapuzayus. VYMK. [11. [5]
Jexknun Kommerorepnas
EcrectBeHHbI W mosipu3oBaHHBIH  cBeT.  (CTemeHs npe3eHTanma Ne 4-4.
nospu3anun. [IpoXOKICHHE CBETa [epe3 aHW30TPOIHYIO CPEAy JlaboparopHas
(xpucramier). OOBIKHOBCHHBIH W HCOOBIKHOBCHHBIH Ty (BOJIHEL). YCTAHOBKA.
OnTrueckasd OCh W TIABHASA IUIOCKOCTh KpHCTAIA. JHXPOH3M.
TMomsapu3aropsr u aHamU3aTOPEL. 3akoH Mamoca. [loxapu3aumsa mpu
OTPAYKECHUH U MPEJIOMJICHUH. Y01 bprocrepa.
MpaxkTH4eckoe 3ansirue
[Monstpu3aums cBeTa, BpaliCHHE IIOCKOCTH ITOISPU3AIIHH.
JlaGopaTopHoe 3aHATHE
[Nomy4ueHne u Hccae 0BaHNE TOJBIPH30BAHHOTO CBETA.
5. KsanrtoBas puinka
5.1. Keanmoesvie ceolicmesd 31ekmpoMazHUMNO20 U3AyUeHusl. YMK. [4], 3]
Jexknun Kommerorepnas
I'mmore3a Ilnamka, Teopus PaBHOBECHOTO TEILTOBOTO npe3enTamma Ne 5-1.
m3aydeHus. Pororddexr. Popmyna IHHIITEIHHA. JlaboparopHas
O¢pdpexr  Kommronma.  MozaenpHblE  NPEACTABICHHSA YCTAHOBKA.

QJCKTPOMATHUTHOI'O M3IYyUYCHHA TMTIPU €TO BSaHMOI[efICTBHH C
BCIIICCTBOM.

IIpakTu4eckoe 3ansaTue:

TenmoBoe m3myucHne, 3akoH Credana — borpumana, 3akon BruHa.
DoTtorexr.







