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1. OOmue cBeAeHUS O TUCIUTUTHHE (MOTYIIE).

OCHOBHOW UENBI0 M3Y4YEHUs Y4E€OHOM IUCHUIIMHBI «DuU3nKay SBISETCA
(¢opMupoBaHuEe y OOy4YarOMIErocsi KOMIETEHIMH i1 HayYHO-HCCIEI0BATEIbCKON
NESATENBHOCTH:

- cOop, M3yYeHHE HAYyYHO-TEXHMYECKOW HMH(POpMalUM, OTEYECTBEHHOIO U
3apy0eKHOr0 OMbITa IO TEMATUKE UCCIIEI0BAHNUS;

- aHAJIU3 HAYYHO-TEXHUYECKOW NH(OpMaLMU, OTE€YECTBEHHOT O U 3apy0eKHOTO
OMbITA [0 TEMATUKE UCCIIECOBAHUS;

- MPOBEJEHUE SKCIEPUMEHTOB O 33JJaHHON METOAMKE, 00padOTKa M aHaIH3
UX pe3yibTaToB.

- POBEACHUE BBIYUCIUTEIBHBIX 3KCHEPHUMEHTOB C  HCIOJIb30BAaHUEM
CTaHJAPTHBIX MTPOTPAMMHBIX CPEZCTB;

B paGoueii nporpamme 1no «®u3nke» 3a105KE€HbI OCHOBBI (DOPMUPOBAHUS Y
OyaymMX CHEIUaIMCTOB TOAXO0Ja K pEIIeHHI0 MNpOoQecCHOHANbHBIX —3a/ad,
OPUEHTUPOBAHHBIX HA MPUKIAJAHON BUI (BUABI) MpodeccHOHANbHON AEATeIbHOCTH
KaK OCHOBHOM, 4YTO pealu3yeTcsi Ha OCHOBE COBPEMEHHBIX 3HaHUU
dbyHIaMEHTABHBIX ~ 3aKOHOB  (M3MKH, a TakKe  eCTeCTBEHHOHAYUYHBIX
MPEICTABICHUN O MAaTEPHUH, IBUKEHUH U (DYHTAMEHTAIbHBIX B3aUMOIEHCTBUAX

Juciuruimaa «Dusukay, OTHOCSIAsACA K €CTECTBEHHOHAYYHBIM
JTUCIUTUIMHAM, TpEIoyiaraeT Takxke (HOPMHUPOBAHHUE Yy OYIYHIUX CHEIHAIUCTOB
HABBIKOB U YMEHHI B CIIEYIOIINX 00JIaCTAX:

- aHAJIM3 Hay4YHO-TEXHUYECKOU MH(POpPMAIIMK, OTEYECTBEHHOTI'0 U 3apyOEeKHOI0
OMbITA [0 TEMATUKE UCCIICOBAHUS;

- TPOBEACHUE BBIYUCIUTEIBHBIX 3KCHEPUMEHTOB C  HCIIOJIb30BAaHUEM
CTAHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEJNbI IOJYYCHHS MAaTeMaTUYECKUX
MOJIeJIel MPOLEeCCOB U 0OBEKTOB aBTOMATHU3AIIMH U YIIPABICHHUS;

- OJITOTOBKA JJAHHBIX U COCTaBJIEHUE 0030pOB, peepaToB, OTUETOB, HAYIHBIX
nyOnMKauMid U JOKJIAI0B Ha HAay4YHBIX KOH(PEPEHIUSX U CEeMHHapax, y4acTHE BO
BHEJIPEHUH PE3YJIbTAaTOB HCCIEAOBAaHUHN U pa3padOTOK.

N3yuenue kypca obmel GU3MKH B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTaroliell posiblo PyHIaMEHTaIbHBIX HayK B IMOATOTOBKE CHELHUAINCTA. JTO
CBA3aHO C TEM, UTO BHEAPEHHE COBPEMEHHBIX BBICOKMX TEXHOJIOTUA B
MPAKTUYECKYI0 HMHXXEHEPHYIO JIEATEJIbHOCTh  MPEANOJaraéT OCHOBATEIbHOE
3HAKOMCTBO pabOTHHKOB c buznuecKkuMu OCHOBaMH MIPOTEKAHUS
COOTBETCTBYIOILIMX IPOLIECCOB, C KJIACCHUYECKUMU M C HOBEHWIIMMH METOJaMHU
dusnueckux wuccrnegoBaHuil. JlaHHBIA Kypc Ja€T BO3MOXKHOCTH OyIyIIUM
CHEIUAIMCTaM TMOJIYYUTh TpeOyemble 3HaHUs B 00gacT (U3MKH, a TaKkKe
IpUOOPECTH HABBIKA WX JaJIbHEHIIEr0 IOMOJHEHUS, UCIONB3Ysl B OTHUX IEJIX



pa3iaryHbIe (B TOM YHCIE — 3JIEKTPOHHBIE) UICTOYHUKHN MH(popManuu. bonee Toro,

nporpaMma JucUuIUIMHbl «Du3uka» chopMupoBaHa TaKUM 00pa3oM, YTOOBI
HE TOJIBKO JiaThb OOYYaroUIMMCsl MpPEACTaBIEHUE 00 OCHOBHBIX pasjeniax (hU3MKH,
MO3HAKOMHUTDH UX ¢ HanOoJsiee BaXXHBIMU HKCIIEPUMEHTAIILHBIMU U TEOPETUYECKUMU
pe3ynbTaTamMi, HO M TPOBECTH JEMApKALMI0 MEXAY HAYYHBIM U aHTUHAYYHBIM
NOJIXOJIOM B M3YYEHHHM OKpYXaroUero Mupa. JucUMIIMHA y4UT O00y4arouiuxcs
CTPOUTh MOJENN MPOUCXOMSALIMX SIBJICHHM M IPOLECCOB, NMPUBHUBAs NOHUMaHUE
NPUYUHHO-CIIEICTBEHHON  CBA3M  MEXAy HuMu, GopMupys y Oyaymmx
CHELMATUCTOB NOJJIMHHO HAYYHOE MUPOBO33PEHUE.

®duznka CO3/1a€eT YHHUBEPCAIBHYIO 0azy JUTSI U3Y4YECHUS
o0mienpoeccCHOHANbHBIX M CHEIHATbHBIX TUCIUIUIMH, 3aKIaJbIBaeT (PyHIaAMEHT
nocjienyromero o0ydeHuss B Marucrparype, acnupantype. OHa [a€r 1enbHOE
IPEJCTABIEHUE O (PU3MUYECKUX 3aKOHAX OKPYXKAIOLIEro MUPa B UX €AUHCTBE U
B3aMMOCBSI3H, BOOPYKAET CHEIUAIMCTOB HEOOXOANMMBIMU 3HAHUSIMU JJISI PELICHUS
HayYHO-TEXHUYECKUX 33]1a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIEKTAX.

2. [Inmanupyemsbie pe3ynbTaThl 00yU4eHHUS M0 TUCHUTUTMHE (MOYIIIO).

[lepeuenbs dopMHUpyeMBbIX pe3yJbTaTOB OCBOEHUA OOpa3oBaTEILHOMN
porpaMmbl (KOMIIETEHIIMI) B pe3yabTaTe 00y4eHHs 0 TUCIUTUTHHE (MOJIYIIIO):

OIIK-2 - Coocoben  ¢opMmymupoBaTh  3amadu  IpodeccuoHATbHON
JESITEeFHOCTH Ha OCHOBE 3HAHMN, MPOQUIBHBIX pa3le]ioB MATEeMAaTUYECKUX W
€CTECTBEHHOHAYYHBIX AUCIUIUIMH (MOIYJeH);

YK-1 - CnocobeH OoCyIecTBISATh TMOUCK, KPUTHUYECKUN aHallu3 W CUHTE3
uH(bOpMaIH, TPUMEHSATh CUCTEMHBIN MMOAXO0/ AJISl PELICHHs MOCTaBIEHHBIX 3ajau.

OOyuenne 1O JAWCHUILIMHE (MOIYJIO) MpeAnojaraeT, 4YTo IO €ro
pe3ynbTaTaM 00yJaromunics Oyaer:

3HaTDH:
3HaTh METOIbl CCTECTBCHHBIX HAyK, MaTEMaTHYECKOTO aHajau3a |
MOJICITUPOBAHMS.

YMmern.

YMeTh pemiath MHXKEHEpPHBIE 3ajadyd B Npo(eCCUOHAIIbHOU NEeSTEIbHOCTH C
UCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTEMaTUYe€CKOrO aHalu3a |
MOJICTTUPOBAHMUSI.

3. O06beM NUCITUTLIUHBI (MOJTYJIA).

3.1. O0uas Tpy1I0€MKOCTh AUCITUTIIIUHBI (MOTYIIS).



OO6masi TpyAOEMKOCTh JUCHUMIUIMHBL (MOIyJsl) cocTaBiasieT 8 3.e. (288
aKaJeMHYCCKUX Jaca(oB).

3.2. OO0wbem pguctuiuiHbl (Moaynsi) B (GoOpMe KOHTAKTHOM pabOThI
oOydaromuxcs €  MeJarort4eckuMu  pabOTHUKaMKM W (WIKM)  JIMIIAMH,
NPUBJIIEKAEMBIMH K peain3aliii 00pa30BaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IpY MPOBEACHUH YUE€OHBIX 3aHATHI:

KosmmuectBo yacos
Tun y4eOHBIX 3aHATHIA Cemectp
Bcero
No2 Ne3
KonrtakTHas paboTa mpu npoBeneHNH YIeOHbIX 3aHATHIA (BCEro): 88 48 40
B Tom uncie:

3aHATHUS JEKIIMOHHOTO THUTIA 32 16 16
3aHATUSI CEMUHAPCKOTO THUIIA 56 32 24

3.3. O0peM aucHUIUIMHBL (MOAYNS) B (hOpME CaMOCTOSITENIbHOW pPAaOOTHI
oOydJarommxcs, a Takke B (opmMe KOHTAKTHOM pabOThl O0y4arolmuxcs ¢
[Ee1arorn4ecKUMM pabOTHUKAMU U (WJIK) JIMLAMU, TPUBJIEKAEMbIMU K peaIu3aliu
o0pa3oBaTeNbHOW TpPOrpaMMbl HA  HMHBIX  yCIOBHSX, TpPU  TMPOBEICHUU
IPOMEXYTOUHOM arTecTauuu coctaBisieT 200 akageMuyeckux vaca (oB).

3.4. Ilpu 00y4yeHuun 1Mo MHANBUAYAJTLHOMY Y4€OHOMY TIJIaHY, B TOM YHUCJIE TIPU
YCKOPEHHOM OOYYE€HHH, 00bEM TUCHUIUIUHBI (MOJYJs1) MOXET OBITh pealu30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOSTENHLHON pabOThl O0ydYarOIMMXCs, a Takke B (popme
KOHTAaKTHOW pabOThl OOYYArOMMXCSA C TIETarornuyeCKUMU pPabOTHUKAMU U (WIIH)
JUIIAMU, TMPUBJIEKAEMbIMUA K peajn3aluy o0pa3oBaTENbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSIX, IPU MPOBEACHUH MPOMEKYTOUHON aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYIIS).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

TemaThka JEKIMOHHBIX 3aHATHH / KpaTKOE CoepKaHue

1 |PA3AEJI 1. MEXAHUKA

Tema 1: Ilpeamer u 3agaun ¢pusnkn. KnaemaTrka: OCHOBHBIEC TIOHATHA. J[BIKEHNUE 110 TIPSIMOM: CKOPOCTH,
yckopenue. Kpuonuneiinoe nsmxenne. HopmanbHOE U TaHT€HIIMaNbHOE yeckopeHue. Kunemaruka
BPAIIATENbHOTO JBIKEHUS: YIIIOBasi CKOPOCTh U YTJIOBOE YCKOPEHHE, UX CBSA3b C TMHEHHOM CKOPOCTHIO U
yckopeHueM. Tema 2: MHeprmanbHbIe CHCTEMEBI OTCUeTa U IepBBIN 3akoH HeloToHa. BTOpoi 3akoH HeioToHA.

Macca, umnynsc, cuia. LIeHTp Macc cucTeMbl MaTepUalIbHBIX TOYEK. Y paBHEHHE ABWKEHUS MaTepHaIbHON
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TemaTnka JeKIIUOHHBIX 3aHITHHN / KpaTKOC COACPIKAHUC

Touku. Tperuii 3axoH HproToHa. 3aKOH coXpaHeHuUs UMITyJbca. 3akoH BeemupHoro Tsrorenus. Cuisl
conpotuBieHus. Tema 3: JlnHaMuKa BpalaTelbHOTO ABMKEHUS. MOMEHT CHIIBI; MOMEHT MHEPLIUH; MOMEHT
nmnynbsca. Teopema Llreitnepa. OCHOBHOH 3aKOH TMHAMHUKH BPaIlaTeIbHOTO ABWKEHHS B CITy4ae CHCTEMBI
TOYEK U B CTydae TBEPAOTO Tena. 3aKOH COXpaHEHHsI MOMEHTa UMITyibca. I mpockomsl. Tema 4: Pabota
MepeMeHHOH critbl. MommHocTs. KuHeTHueckas 3Heprus Tena npy NoCTyNaTenbHOM ABHKECHHH.
Kunerndeckas sHeprus Tena npu BpamareabHoM asrkenu. [lone cun. KoHcepBaTruBHBIE 1
HEKOHCEPBATHBHBIE CHIIBI, puMepsl. [loTeHnmanbHas sHeprus. [loTreHnnansHas SHEPTHS B 1OJIE CHIT
TSDKECTH, MOTEHIIUAJIbHAS SHEPTUS YIIPYTo JehOPMHUPOBAHHON NPYKHUHBI. 3aKOH COXPaHEHUsI MOJITHOM
MeXaHU4YeCKOMn OHEPI'MU B MOJIC MTOTCHUHUAIbHBIX CHUJI. 3akoH BCEMUPHOT'O TATOTCHUA. HepBaﬂ, BTOpas n
TPEThst KOCMUYECKHE CKOpOCTU. Tema 5. Yrpyrue HarpsoKeHus! 1 ieopMaruy B TBEpAOM Tese. 3akoH ['yka.
Mopnynb FOnra. Koaddunuent [Tyaccona. O6uiue cBoiicTBa xuakocteld 1 ra3oB. CTallMOHapHOE TeUECHHE
U/ICNIHOM XKUJIKOCTH. Y paBHEHHE HenpepbIBHOCTH. Y paBHeHHe bepuymnu. Tema 6. IIpunnun
OTHOCHTEJIFHOCTH M ITpeoOpa3oBanms [ anuiest. JkcrepuMeHTaIbHbIe 000CHOBAHMS CTICIIMAIEHON TEOPUH
otHocutenbHocTd (CTO). ITocrynater CTO. OTHOCHTEIBHOCT OTHOBPEMEHHOCTH M IIPE0Opa30oBaHUsI
Jlopenna. CokpartieHue JIMHBI ¥ 3aMeIIEHIE BPEMEHH B JBIKYIIUXCS CHCTeMax oTcyera. PensiTHBHCTCKUN
UMITyJIbC. B3auMOCBSI3b MacChl ¥ SHEPTHH.

PA3JAEJI 2. TEPMOJAMHAMUKA 1 MOJIEKVIJISIPHASA ®U3UKA

Tema 7: MonekynsipHas ¢usuka. MneaibHblii ra3. Y paBHEHUE COCTOSIHUS HJICANbHOTO ra3a. M30XopHbIi,
n300apHbIil, N30TepMHUYECKUH Npotiecchl. PeanbHbiii Ta3. YpaBHenue Baun-nep-Baanbsca. OcHOBHOE
ypaBHeHue MKT. Pacnipenenenne MakcBena MOJIEKyII HACAIBHOTO ras3a 1o ckopoctsM. OnsiT LlTepHa.
Bapomerpuueckas ¢popmyna. Pactipenenenne bonsimana. Cpenssis [mnHA CBOOOIHOTO MPOoOEra MOJIEKYI.
SIBnenus nepeHoca (TEmIonpoBOAHOCTD, An(dy3usi, BHyTpeHHee Tperne) Tema 8: BHyTpeHHss1 sHeprus rasa
u ee u3MeHeHue. [lepBoe Havano TepMOJUHAMUKH. Y paBHEHHE Maiiepa. MonekynspHO-KUHETHYeCcKast
Teopusi TEII0eMKOCTH. CBsI3b TEINIOEMKOCTH C YHCIIOM CTENEHEH CBOOOABI MOJIEKYI ra3a. AnnabaTHbIN
npouecc. [TonurponHsie nponeccsl. [IpeodpaszoBanne TEIIOTH B MEXaHHMUECKYIO pa0oTy. TeroBsie
Marmebl. [ukn KapHo u ero kos¢g¢uimenT mosesnoro aercteus. Tema 9: DMnupudeckas TeMiepaTypHas
mkana. TepMoauHaAMUUECKOE paBHOBECHE U TemnepaTypa. KBazucrarnueckue npouecchbl. Y paBHEHUE
COCTOSIHMS B TepMouHamuke. OOpaTumble 1 HeoOpaTHMBbIE ITpoliecchl. Bropoe Hauano TepMoAMHAMUKH.
OuTponus. CTaTHCTHYECKOE TOJIKOBAHUE SHTPOIINH.

PA3JIEJI 3. DJIEKTPOCTATUKA U [TIOCTOSHHBIN TOK

Tema 10: 3axon Kymnona. HanpspxkeHHOCTD aitekTpocTarinyeckoro noist. Crtosble muHUH. [TpuHimmn
cynepno3unuu. Teopema [aycca B nHTErpanbHoit Gopme u ee MpUMeHEHHe AJIs pacueTa dJIeKTPHYECKUX
nosied. Lupkynanyst HanpsKEHHOCTH 2JEKTPUUECKOro noJist. IToTeHuan 3j1eKTpuaeckoro mnois.
OKBUNOTEHIUAIBHBIE TOBEPXHOCTH. CBs3b HAPSHKEHHOCTU U oTeHIuana. Tema 11: Dnextpudeckoe mnose
Junonst. JIunoss Bo BHELTHEM 3/1eKTpuieckoM node. [omspuzamnus ananeKkTpukoB. OpUeHTalMOHHBIN U
nedopmMannoHHBIN MEXaHU3MBI OJsIpU3aiy. BekTop anekrprueckoro cmenienus. Teopema ["aycca st
9JEKTPOCTATUYECKOTO MOJIS B IUNIIEKTPUKE. JIU3IeKTpruecKas IPOHUIIAEMOCTh BEIECTBA. DIEKTPUUECKOE
TI0JIe B OJTHOPOIHOM JHMAJIEKTPUKE. DIEKTPETHI U cerHeToeKTpHUKH. [Ibe30addext. Tema 12: [IpoBoaauku B
NMEKTPUUECKOM MoJIe. DIEKTPOCTATUIECKAs 3aIlUTa. DIEKTPOEMKOCTh IPOBOAHUKOB M KOHIEHCATOPOB.
OHeprus 3apsLKEHHOT0 POBOAHMKA, KoHAeHcaTtopa Tema 13: Cuna Toka, IoTHOCTh Toka. Kimaccnueckas
TEOpPHs IEKTPOIPOBOAHOCTH. Y paBHEHNE HEMPEPBIBHOCTH TS IUIOTHOCTH TOKa. 3akoH OMma [uist
OJTHOPOJTHOTO Y4acTKa LeNH. DJIeKTpUdecKoe conpoTusieHue. CoeTuHeHne NPpOBOAHNUKOB. 3akoH OMa B
muddepenuuansHoit popme. 3akon Jxoynsa-Jlenna. 3akon Bunemana-Opania. DneKTpoABUIKYIIIAs CUIa
HCTOYHHKA TOKa. 3akoH OMa U1t HeoqHOpOoAHOTO yuacTka renu. [Ipasmia Kupxroda. Dnextpudeckuii TOK B
BaKyyMe, ra3e, ®HUJIKOCTH U TBEPJIOM Telle.

PA3E]T 4. MATHETU3M

Tema 14: MarauTHoe MoJjie MOCTOSHHBIX MAarHUTOB U MTPOBOJHUKOB C TOKOM. 3akoH AmIiepa. Bektop
MarHUTHON MHIYKIWHA. MarHuTHOE B3anMOAEHCTBHE IOCTOSHHBIX TOKOB. Crita Jloperma. D¢ dexT Xoia.
Tema 15. uknotpon. 3akon buo-Cagapa-Jlamiaca. Teopema o IHPKYJSIIMKM BEKTOpAa MATHUTHON MHTKIIUH,
TIpUMepB! TPUMEHEHHsI TeopeMbl. BUXpeBoii xapakTep MarHUTHBIX noseil. Tema 16: MarHUTHBINA TOTOK.
Teopema [Maycca uis MarHUTHOTO 1O Pab0Ta 1o epeMeneHu o MPOBOIHIKA C TOKOM B MATHUTHOM TIOJIE.
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TemaTnka JeKIIUOHHBIX 3aHITHHN / KpaTKOC COACPIKAHUC

Pamka ¢ TokoM B OTHOPOJHOM U HEOAHOPOJHOM MarHUTHOM MOJIAX. MarHUTHOE 1ojie U MAarHUTHBIN
JUTIONIBHBIN MOMEHT KpyroBoro Toka. Hamaranmuenne maraeTnkoB. HanpsykeHHOCTh MarHATHOTO TIOJIS.
MarnuTHas npoHunaemMocts. Knaccudukanus maraetnkoB. @eppomarnerusm. Tema 17. SIpnenue
aMeKTpoMarHuTHON nHAyKIuu. [IpaBuno Jlenma. 3akon Papazes 2eKTPOMarHUTHON WHAYKITUHN. Buxpessie
ToKH (TokH Dyko). CamonHAyKIHs. NTHIYKTHBHOCTE COJICHOH A, SIBIeHNE B3aNMHOW WHAYKIINH.
Tpanchopmatop. DHeprus marauTHOTO NoJsA. CricTeMa ypaBHeHUIT MakcBelia B MHTErpaibHOU (hopMe
(U3NIECKUN CMBICI BXOASIINX B HEEC YpaBHECHUN. DIIEKTPOMArHUTHOE IT0JIe

PA3JIEJI 5. KOJIEBAHUWA 1 BOJIHEBIL. OIITUKA

Tema 18: Ilepnoguueckue mporecchl. I'apmonndeckue konebanus. MasTHUKH. YpaBHEHHE KOJIeOaHNUH U ero
peuieHue. AMIUIUTY/1a, 9acToTa U (paza konedbanus. DHeprus kKosebanuii. CBoOOIHbIE KoJieOaHUs. DHeprust
kosebannit. [Ipumeps! KonebaTenbHBIX ABMKEHUH pa3nnyHoi ¢pr3ndeckoi npupopl. CBoOGOJHbIE
3aTyxaromue Koixebanus. XapakTepUCTHKY 3aTyXaromux Konebanuii. Tema 19: BeiHyxneHHbIe KosieOaHusI.
Pe3onanc. Mexanudeckue u 3JIeKTpUUECKUe aBTOKoIe0aTenbHble cucTeMbl. CiioxxeHue Konedanuid (Onenus,
¢urypsr JInccaxy). AHaIU3 ¥ CHHTE3 KOJIEOaHHH, IIOHATHE O CIIeKTpe Koyebanuil. CBs3aHHbBIE KOJeOaHusl.
Tema 20: BoiroBoe npmwxenue. [Inockast rapMoHndecKkast BOJHBI. [IJTMHA BOJIHBI, BOJIHOBOE YHCIIO, (ha3oBast
CKOpOCTb. Y paBHEHHE BOJIHBI. OZJHOMEPHOE BOJIHOBOE YpaBHEHHE. Y IIPyTHe BOJHBI B Ta3ax *KUAKOCTAX U
TBEPABIX Tenax. DNeMeHTHl akycTikH. Jpdext Jomnepa. Tema 21: Crencrsust n3 ypaBHeHHI MakcBesua.
OnextpomarHuTHble BOIHBL OmnblTel ['epira. 1llkana snekTpoMarHuTHEIX BOJIH. CKOPOCTh, SHEPIHs,
WHTEHCUBHOCTD 3JIEKTPOMAarHUTHOM BOJIHBIL. [10TOK rutoTHOCTH 3HEprun BosHbL. Tema 22. Untepdepenns
BoustH. Ctosture BonHBL. MHTepdepennus ceera. OnbiT FOHra. MHTEpdepomerp MaiikenscoHa.
Unrepdepennus B ToHKuX mieHkax. [Ipumenenue nunrepdepennun. Tema 23: [punnun [oiirenca-dpenens.
Merton 308 @penens. udpakius @penens Ha npocreiimux nperpanax. Audpakmus dpaynrodepa Ha
onHOM 1 ABYX messix. udpakunonnas pemerka. [oxorpadus. Andpakiys peHTTeHOBCKUX JTydeil Ha
kpuctaunaeckoil pemérke. [puammm [roirenca-Openens. Meron 3ou @penens. Judppakuus Openens Ha
npocreimux nperpanax. Andpakuus Opaynrodepa Ha onHON 1 ABYX 1ensX. J{uppakronHas penierka.
Tonorpadus. Jludpaxius peHTTeHOBCKHUX JIydel Ha KpucTautmdeckoi pemiérke. Tema 24. dopMa u CTENeHb
MOJSIPU3AINH MOHOXPOMATHIECKUX BOJH. [lomydeHne n aHamu3 TMHEHHO-TION PU30BAHHOTO CBETA. 3aKOHBI
Bproctepa, Mamoca. JIuneitHoe nynydenpenomiicHue. [IpoxoxaeHue cBeTa yepe3 JIMHEHHbIC (ha30BbIe
miacTUHKH. MickyccTBeHHas ontuueckas anuzorponus. @ortoynpyrocts. Bpaienue miockoctu
MOJSIPU3aUH. DINEKTPOONTHIECKHE U MarHuToonTuaeckue 3¢ dexTsl. XKumkue kpuctamisl. ncnepcus
cBera. da3zoBas u rpynmnoBas CKOpocTH BoJiH. [lormomnieHne u paccesHUe CBETa.

PA3JIEJI 6. KBAHTOBAA ®U3UKA

Tema 25: TennoBoe u3nyuenue u JoMuHecueHINs. CIEKTPpalIbHbIE XapaKTEPUCTUKH TEMJIOBOTO U3ITy4EHHUSI.
3akons! Kupxroda, Credana-bonsiimana n 3akon cmenienns Buna. AGcomoTHo yepHoe Teno. Popmyna
Penes-/Ixunca u «ynprpaduoneroBas katactpoday. ['unoresa kBantoB. Gopmyna [lnanka. KBanroBoe
00BsICHEHNE 3aKOHOB TETIOBOTO M3ydeHus. Tema 26: Baemnuit horosddext, ypaBHeHHE DHHIITEIHA.
Nmmynse potona. Dddexr Komnrona. laBnenne cera. KopyckyasipHO-BOIHOBOI yajn3M cBeTa.
OMIpuyecKkie 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mogens aroma Tomcona.
OmnsiTel Pezepdopaa o paccesHuro anbha-gactuil. SnepHast Mozens atoma. Teopust aToMa BOJIOpPOAa 110
Bopy. Tema 27: 'mnote3a e bpotins. Omeitel {pBrccona u Ixepmepa. Judpaxmus mukpodacturl. [Ipuaimmn
Heonpenenennoctu [ eitzenOepra. BomHoBast QyHKIUS, €€ CTATHCTHYECKUN CMBICI U YCIOBUSI, KOTOPHIM OHA
JIOJDKHA yIoBiIeTBopsATh. YpaBHenue peaunrepa. Tema 28: KBantoBas yacTuiia B OAHOMEPHOM
MOTEHIUATBHOM siMe. OTHOMEPHBIH NOTEHIHAILHBIN opor U 6apbep. TyHHenbHbIH 3P QexT. KBaHTOBBIN
rapMoHn4eckuit ocruuistop. Tema 29: Cranmonaproe ypaBaenue Llpenmarepa ms atoMa Bogopoa.
BounHoBBIE (DyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuia oTOopa a1t KBaHTOBBIX nepexozoB. OnbiT lTepHa n
I'epnaxa. Dddext 3eemana. [puamumn [laynm. [Tepuommdeckas Tabmuia smemeHToB. Tema 30: DmeMeHTH
KBaHTOBOM CTaTUCTUKH: (pepMUOHBI, 0030HBI. 30HHAS KOHLIENIIUS TBEPABIX Tell. MeTaibl, AU3IEKTPUKH,
MOJTYTIPOBOTHUKH (COOCTBEHHBIEC M IPUMECHBIE). DIEKTPHUYECKUE CBOMCTBA TBEPBIX TEN: 3aBUCHMOCTD
JIEKTPOIIPOBOHOCTH OT Temneparypbl. CBepXIpoBOoAUMOCTh. POTONMPOBOANMOCTE, TIOMUHECIICHIINS
TBEPABIX Ten. CIIOHTaHHOE U MHAYLUPOBaHHOE n3itydeHne. OcoOEHHOCTH Ja3epHOro u3nydeHusi. OCHOBHBIE
THIIBI JIA3€POB M UX TPHUMEHEHHE.




TemaTnka JeKIIUOHHBIX 3aHITHHN / KpaTKOC COACPIKAHUC
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7 |PA3SJAEJI 7. DU3UKA. ATOMHOI'O SAJ1PA. DJIEMEHTAPHBIE HACTULIbI
Tema 31: CocraB aTOMHOTO sifjpa. XapaKTePUCTUKH SApa: 3apsii, Macca, SHEPTH CBSA3HU HYKIOHOB. V30TOMEI.
PagmoaktiBHOCTS. BHIBI 11 3aKOHBI paAMOaKTHBHOTO M3ITydeHUS. S nepHble peakiiy. 3aKOHbI COXPAHSHHS B
siIepHBIX peakiusx. Jlenenue saep. Cunres saep. JleTeKTHpOBaHUE SIICPHBIX U3 TyueHuid. [loHsITHE O
nmo3uMerpud U 3amute. Tema 32: OCHOBHBIE KIIACCHI DJIEMEHTAPHBIX YacTHII. YacTUIIBI M aHTHYACTHUIIBL.
KBapku, 1enToHBI, 9aCTUIIBI — IEPEHOCYUKH B3aUMOACHCTBAN. Buabl hyHIaMeHTaIbHBIX B3aMMOICHCTBHN.
Opomnronus Beenmennoi u 38€31.
4.2. 3aHATHS CEMUHAPCKOTO THUMIA.
JlaboparopHbie pabOThI
Ne
/ HaumeHnoBanue mabopaTOpHBIX paboT / KpaTKOE COIEpIKaHUE
II/T1
1 |PA3JIEJI 1. MexaHuka

JIP Ne 1 «/3yueHne paBHOYCKOPEHHOTO IBMKCHHUS Ha MalllnHE ATBYIa»

2 |PA3JIEJI 2. TepMoauHamMuKa U MOJICKYJISIpHAsT (PU3HUKA
JIP Ne 11 «Ormpenenenrie oTHOLIECHHS TEITOEMKOCTel raza merooM Kitemana-Jlezopmay

3 |PA3JIEJI 3. DaekTpocTaTHKa M MOCTOSIHHBIN TOK
JIP Ne 14 «Mzydenne Tonorpaduu 3JIEKTPOCTATHIECKOTO OIS

4 |PA3JIEJI 4. MarueTtusm
JIP Ne 75 «/3yyeHre MarHuTHOTO IOJISI COJIEHOMAA C TIOMOLIBIO JaT4yuKa XOoJula»

5 |PA3JIEJI 5. Konebanus u BoiHBI. OnITHKA
JIP Ne 29 «M3ydeHue 3aTyXaronux 3JIeKTPOMArHUTHBIX KOJICOAHUH B KOJICOATETLHOM KOHTYPE C IIOMOIIIBIO
ocuuutorpagay

6 |PA3JIEJI 6. KBanToBas ¢usuka
JIP Ne 138 «I3yuenne BHemHero ¢poroaddexra u u3mepenne noctossHaon [lnanka

7 |PA3JEJI 7. ®usuka aTOMHOTO sipa. DJIeMEHTapHbIE YaCTULIBI
JIP Ne 48 «OnbiT @panka-I'epria»

8 |3ammTa 1abopaTopHBIX paboT

[IpakTrueckue 3aHsITUA
Ne
w Temarnka npakTHYECKUX 3aHATUN/KPATKOE COlEpKAHHE

1 |PA3JIEJI 1. MexaHuka
Kunemaryka mocTynareab-HOro u BpalaTeIbHOTo JBIKEHUS. JJHHaMHKa TOCTYaTeIbHOTO IBIKCHHS.
3akonsl Hetotona. 3anaun u3 paznena 1 [3]. 3agauu u3 paznena 2 [3]. JluHaMuka BpalaTeIbHOTO ABHXKEHUSI.
Pabota u sHeprus. 3akoHbI cOXpaHeHus. 3a1a4un u3 paszaena 3 [3].

2 |PA3JIEJI 2. TepmoanHaMuKa U MOJIEKyJsipHas (pusuka
I"a3oBble 3ak0HBI. MONEKyIsIpHO-KMHETHYECKAs Teopus ra3oB. [lepBoe Hauano TepMOAMHAMUKH,
3anaun u3 paznena 15 [3]. Tepmonunamuka. 3agaun u3 pasnena 16 [3].

3 |PA3JEJI 3. DnekTpocTaTHKa U MOCTOSHHBIN TOK
Onektpocraruka. 3akoH KynoHa, HarmpsHKEHHOCTD M MOTEHIIMAN 3JIEKTPUYEcKOoro mouist. [IpuHumn
cyneprnio3unud. 3axaun u3 paznena 4 [3]. [[poBoIHUKY B TMEKTPUIECKOM ITOJIE. DIEKTPUIECKHES
KOHZEHCATOpHL. 3agauu u3 paszgena 5 [3].

4 |PA3JIEJI 4. Maraetusm

MarHuTHOE T0JIe TOCTOSTHHBIX MAaTHUTOB M MIPOBOJHUKOB ¢ TOKOM. 3aKOH AMIiepa. BexTtop MarHuTHOM
WHIYKIMH. MarHuTHOe B3aMMOJIEHCTBUE MOCTOSIHHBIX TokoB. Cuna Jlopenna. D dekt Xoma. 3anaun u3
paszena 6 [3].




TemaTuka MPaKTHUYICCKUX SaHHTHﬁ/KpaTKOG COACPIKAHNC
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5 |PA3JIEJI 5. Konebanus u BoiHBI. OnTHKA
MexaHI4YecKue U IIEKTPOMarHUTHEIE KOIeOaHus. YIIpyriue BOJIHBL. DIeKTPOMAarHUTHBIC BOJHEL. . 3aa4n U3
paznena 4 [8]. Unrepdepennus ceera. Audpakuuns cera. [lonsipuzanus cBera. 3amauun u3 pazzaena 5 [8].
6 |PA3JIEJI 6. KBanToBas usnka
KsanroBas mpupopa ceera. Teopus aroma Bomoposa mo bopy. DineMeHTs KBAaHTOBOH MEXaHHUKH. 3a/1auu 13
paznena 6 [8].
7 |PA3JEJI 7. ®usuka aTOMHOTO sipa. DIEMEHTApHBIE YaCTUIIBI
DneMeHThl GU3UKKH aTOMHOTO sApa. DJIeMeHThl (PU3UKHU 3JICMEHTAPHBIX YacTHIL. 3a7a4u U3 paszena 7 [8].
4.3. CamocrosiTenbHas paboTa 00ydaromuxcsl.
Ne
Bua camocTrositenbHONM pabOThI
n/m
1 |[ToxrotoBka k jabopaTopHbIM paboTam [loaroToBka K MpaKTUYECKUM 3aHSATHIM
[TonroToBka k 3auety [ToaroroBka k sk3aMeny PaboTa ¢ neknnoHHbIM MaTepranioM PaboTa
¢ nmutepaTypoit CaMOCTOSATENbHOE U3YUEHUE Pa3/IesioB (TeM) TUCUMUIIUHbBI(MOTYJIS)
Brimonnenue nayuno-uccienoatenbckoit padorsl (HUPC)
2 | [NoaroToBka K MpOMEXyTOUYHON aTTECTALINH.
3 | [loaroToBka K TeKyIeMy KOHTPOJIIO.

OCBOCHUHU JTUCUIUTUTAHBI (MOTYJIS).

5. llepeuenbp wu3naHuUi,

KOTOpbIE PEKOMEHAYETCS MCIO0JIb30BaTh MPU

Ne
/o

bubmorpagudeckoe onucanue

MecTto nocrtyna

1

Kypc ¢usuxu: yuebd. mocodue
st By30B / Taucus iBanoBHA
Tpopumosa. — 11-e usna., crep.
— M..: U3naTenbckuil neHTp
«Axagemus», 2006. — 560 c.

http://library.miit.ru 9bC «Axanemus»
https://www.academia-moscow.ru/catalogue/4884/483190/
PYT (MUUT)

Casenbes, 1. B. Kypc ob6meit
¢u3uku : yuebHoe nocoodue : B 3
tomax / 1. B. CaBenbeB. — 19-¢
u3n., crep. — Cankt-Ilerepoypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonekyinspHas
¢uzuka — 2020. — 436 c. —
ISBN 978-5-8114-5539-

Texcr : anekTpoHHbIH // JIaHb : 371eKTpOHHO-ONOIOoTeYHAS
cuctema. — URL: https://e.lanbook.com/book/142380

Cagenbes, 1. B. Kypc obmieit
¢u3uku : yuebHoe nmocoodue : B 3
tomax / 1. B. CaBenbeB. — 15-¢
u3., crep. — Cankt-IlerepOypr
: Jlanp, [0.T.]. — Tom 2 :

Texcr : anekTpoHHbIH // JIaHb : 371eKTPOHHO-ONOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/113945




DJIEKTPUYCCTBO U MArHETH3M.
Bomnbl. Ontuka — 2019. —
500 c. — ISBN 978-5-8114-
3989-8

Cagenbes, 1. B. Kypc obmieit
¢u3KKy : yueOHOe mocoowue : B 3
tomax / U. B. CaBenbeB. — 13-¢
usn., crep. — Cankt-IlerepOypr
: Jlanp, [6.1.]. — Tom 3 :
KBanToBas ontuka. AToMHas
¢u3nka. Pusuka TBEPIOro Tea.
®u3nKa aTOMHOIO siApa U
aneMeHTapHbIX yactui — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1

Texcr : anekTpoHHbIH // JIaHb : 371eKTPOHHO-ONOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/123463

COopHUK 33724 MO AUCIUTIIINHE
"®uzuka" : yued. mocodue st
cryaeatoB UYUT u UCYTD /
T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokuwn; Pen.
C.M. Kokun ; MUUT. Kad.
"®wuszuka-2". - M. : MUUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/01 -
37822.pdf. PYT (MUHT)

Koknuua C.M. ®uzuka. Yacts 1.
Koucnekt nekuuii. - M.:
MUUT, 2010.-244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf PYT
(MUNT)

Koxun C.M., Hukutenko B.A.
®wu3mka. Yacts II. Koncmekr
snexiui. - M.: MUUT, 2013.-
178 c.

http://library.miit.ru/methodics/04022015/14-47.pdf PYT
(MUUT)

Huxurenko B.A., Kokua C.M.,
®u3mka. Yacts III. Koncnekt
snexuui. - M.: MUUT, 2007 .-
196 c.

http://library.miit.ru/methodics/04022015/08-%20221.pdf
PVT (MUUT)

COopHuK 337124 110 001IEMY
Kypcy Gu3uku : yued. mocooue
11st BTy30B / B.C.
Bomabkenureiin. - 11-e usm.,
nepepad. - M. : Hayka. ['n1. pen.
¢u3.-mat. qut., 1985. - 384 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
1992.pdf PYT (MUAUT)

10

COopHUK 33724 110 KypCy
GU3MKH ¢ peleHusIMH : yueOHOoe
nocobue ais By3os / T. U.
Tpodumona . — M. : AGpuc,
2012 .- 591 c.

http://library.miit.ru PYT (MUUT)




6. llepeueHb cOBpeMEHHBIX Npo(decCHOHANBHBIX 0a3 JaHHBIX H
MH(POPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCHOJb30BaThCs IPHU
OCBOCHUHU JTUCUUTUTUHBI (MOTYJIS).

Nudopmanmonnsiii  mopran  Hayunas ~ snektpoHHas — OuOnmoTeka
eLIBRARY.RU (www elibrary.ru); Enunas KOJUIEKLIHS M (ppoBBIX
obOpaszoBarenpHbIX  pecypcoB  (http://window.edu.ru);  HaydHo-rexHuueckas
ouobmmoreka PYT (MUHUT) (http:/library.miit.ru); Caiit (HMHTepHET-m0CTYI)
WWW.i-exam.ru — cucrema TectupoBaHus «®DenepanbHbIi SK3aMeH B cdepe
npodeccuonanpHoro oopazoBanusy (OII10).

7. llepeyeHb  JUIEH3UOHHOTO W  CBOOOJHO  PacCHPOCTPAHSIEMOIO
IpOrpaMMHOI0 OOECIIEUCHHS, B TOM YHCJI€ OTEYECTBEHHOTO ITPOU3BOJICTBA,
HEO0OXOUMOTO IS OCBOEHUSI TUCITUTIITUHBI (MOITYJIS).

Onepanmonnas cuctema WindowslIporpammsr:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TouckoBbie CUCTEMBI

Skype

TecToBbIE POrPaMMBI:

ABTOMaTu3upoBaHHas cucreMma tectupoBanus (ACT),

Kadenpansuas TectoBas mporpamMma

Pa3paboranHbie 1 IpHOOPETEHHBIE MPOrpaMMHbIE (00yJaroIIKe) CUCTEMBI:

«OtkpsiTas actpoHoMus» OusukonRedShift,

«Buneozagaunuk no ¢pusuke» A.M. Gumiman u ap.,

«®Dusuka B 1IKOJIEY,

«Ypoxku ¢puszuku Kupumna u Medoaus»,

«JIaGopaTopHbie paboTHI IO HUBHKEY,

«Bces pusnka»y MynbTuMenuitHas SHIUKIIONEINS,

«®@usuka. MynbTuMenuinsiii Kype» Pyccobur-M,

«Kypc dpuzuku XXI Bekay JI.A. bopesckuii (ManuaXayc),

«OtxkpoiTas pusuka» C.M. Kozen,

«BupryanbHbiil npaktukym 1o ¢puszuke» OO0 «OU3UKOHy,

WNnmoctpatuBHBIA MaTepuall Mo Kypcy oOmieit ¢u3uku, pa3padoTaHHBIN
COTpYIHUKaMU Kadenpsl,

DnexTpoHHast Oubanoreka kadeapsl,



Buneoreka kadenpsi.

8. Ommcanue MarepuaJbHO-TEXHUYECKOW ©0a3bl, HEOOXOAUMON I
OCYIIECTBIICHUSI 00pa30BaTEILHOIO MPOIecca MO JUCIUTIINHE (MOYIIIO).

Opranuzanus paboyero Mecra CTyJAEHTa B YHUBEpPCUTETE (TeMIepaTypHBIi
PEXUM, CpelmHss TUIOMIAab, MPUXOAIIAsICS Ha YelOBEKa B y4eOHOW ayAHTOPHH,
BPEMEHHON peXuM paboThl, OCBEIIEHHOCTh PabOuero MecTa) perjaMeHTUPYIOTCS
coorBercTBytomumu  CanlluHamu,  coOmomenne  TpeOGoBaHMT  KOTOPBIX
KOHTPOJIUPYETCS aaAMUHUCTpalnuell ydeOHoro 3aBeneHus.Kpome Toro, KakIblid
CEMECTp Tmepen HadajioM palboTbl B YYEOHBIX JIAOOpATOPHUSIX MPOBOAUTCS
MHCTPYKTaX CTYJEHTOB MO TEXHUKE 0€30MacHOCTH, CTYAEHTHI HE JOMYCKAIOTCA K
3aHSATHUSM, TOKa HE O3HAKOMSTCS C MHCTPYKIHMEH M HE MOCTaBAT MOANKCH B
COOTBETCTBYIOILIEH BEIOMOCTH.

JIns1 NEKIMOHHBIX 3aHATUI: JEKIIMOHHBIN 3aJl, ayIHOBU3YalIbHbIN KOMIUIEKC.

JI1s ceMUHApOB: KOMIBIOTEPHBIM Kiacc (JoKaidbHas ceTh, cocrosmas u3 30
pabouux CTaHLIMH, cepBepa, KOMIIbIOTEPA MPENoJaBaTes), MHTEPAKTUBHAS 10CKa U
CBSI3b C ayJITMOBU3YaJIbHBIM KOMILIEKCOM, BbIXOA B MHTEpHET.

Jlns mpoBesieHHsT J1Ta0OpaTOPHBIX PabOT: KOMIUIEKC 3JIEKTPOU3MEPUTEIbHBIX
busznuecknx mpuOOpPOB; JIAOOPATOPHBIE YCTAHOBKUA TEMATHYECKOTO Ha3HAYCHMS,
COOTBETCTBYIOIIIME JIA0OPATOPHOMY TMpakTHKymy. JlabopaTopHbie pabOTHl IO
muctuminHe «Du3uKa» mTpoBOIATCS B CHEIHATFHO 000PYIOBAHHBIX JTa00paTOPHIX
C IPUMEHEHUEM HEOOXOAMMBIX CPEACTB 00YUEHUS: 1abOpaTOPHOrOo 00OPYIOBAHMS,
00pa3loB MJIsl UCCIENOBAaHUM, METOJUYECKHX MOCOOUM, KOMIBIOTEPHBIX CPEICTB
00pabOTKH Pe3yNbTaTOB U3MEPEHUH.

[Ipn  BbIMONHEHWH  JAOOPATOPHBIX pabOT  MPOBOASTCS:  MOATOTOBKA
o0opyaoBaHusl U MpUOOPOB K paboTe, U3yuyeHHUE METOIUKH BBIMOIHEHUS PaOOTHI,
BOCIIPOM3BEACHUE HW3Y4aeMOI0 SBJICHHS, HW3MEpPEHHE BEIWYHH, OMNpeAeiicHUE
COOTBETCTBYIOIIMX XapaKTEPUCTUK U TMOKa3areneil, oO0padoTka JaHHBIX U HUX
aHajau3, 00001IeHne U 00paboTKa pe3yIbTaTOB.

9. ®opma MPOMEKYTOUHON aTTECTALUM:

3a4er BO 2 ceMecTpe.
DK3aMeH B 3 ceMecTpe.

10. OuleHOYHBIE MAaTEpUATIBI.

OueHouyHble MaTepuaibl, MPUMEHSEMbIE MPU MPOBEACHUU MPOMEKYTOUHOMN

aTTeCcTaluu, p33pa6aTBIBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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