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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOM 1LIENIBI0 U3YyYEHHs Y4YEOHON IUCHUIUIMHBI «DU3uKa» sBIIETCA
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
JIESITENBHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apy0eKHOI0 OMbITa M0 TEMATHKE HCCIEA0BAHNUS;

- aHaJIM3 HAyYHO-TEXHUYECKON MH(OpMAaLIK, OTE€YECTBEHHOIO U 3apy0EKHOT0
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- MPOBEACHUE SKCIEPUMEHTOB IO 33JaHHOM METOJMKe, 00paboTKa M aHaIu3
UX PE3yJIbTATOB.

- TPOBEACHHE BBIYUCIUTEIBHBIX OKCIEPHUMEHTOB C HCIOJIb30BaHUEM
CTaHJIAPTHBIX TPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®u3nKe» 3aJ0KE€HBI OCHOBBI (DOPMHPOBAHUS Y
OyAymMX CHEUUAIMCTOB MOJAXO0Ja K peHIeHHI0 Npo¢decCHOHAIbHBIX —3ajad,
OPUEHTHPOBAHHBIX HA MPUKIIATHOW BUJ (BUbI) NPOPECCUOHANIBHON EATEIbHOCTH
KaK OCHOBHOH, 4TO peaJu3yeTcss Ha OCHOBE COBPEMEHHBIX 3HAHUU
dbyHIaMEHTaIbHBIX ~ 3aKOHOB  (M3MKH, a TaKKe  eCTECTBEHHOHAYUYHBIX
MPECTaBICHUIA O MaTePUH, TBMKEHUH U (DYHTaMEHTAIbHBIX B3aUMOICHCTBUSIX

HucuunnuHa  «@u3uka»,  OTHOCSMIAICS K €CTECTBEHHOHAYYHBIM
TUCIHIUIMHAM, TpEeArnojaraeT Takke (OopMUpOBaHHE y OyIylIMX CIEIHATNCTOB
HABBIKOB U YMEHHH B CIEAYIONINX 00JIaCTsIX:

- aHaJIM3 HAyYHO-TEXHUYECKOM MH(pOpMAaLINK, OTEYECTBEHHOTO U 3apy0eKHOro
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- TPOBEACHWE BBIYUCITUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEIbI0 TMOJTYYCHHS MaTeMaTHYEeCKHX
MOJIeJIeH MPOIIeCCOB  0OBEKTOB aBTOMATH3AINH U yIIPABIICHHS,;

- OAATOTOBKA JIAHHBIX M COCTaBJICHHE 0030pOB, pedepaToB, OTYETOB, HAYUHBIX
nyOnuKanuil ¥ JOKJIAaJ0B HAa HAayYHbIX KOH(QEpPEeHLMSX M CEeMUHapax, y4acTHE BO
BHEJJPEHUU PE3YJIbTATOB UCCIEIOBAHUN U pa3pabOTOK.

N3yuenue xkypca obmiel GpU3MKA B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamIeil posiblo (yHIaMEHTATbHBIX HAayK B TOJATOTOBKE CIEUAINCTA. ITO
CBSI3aHO C TEM, 4YTO BHEAPEHHWE COBPEMEHHBIX BBICOKUX TEXHOJOTHUH B
NPAKTHYECKYI0 HMHXXEHEPHYIO JESATENBHOCTh MPEANoJiaraeT  OCHOBATEIHHOE
3HAKOMCTBO pabOTHUKOB c bu3nUecKUMu OCHOBaMH MIPOTEKAHUS
COOTBETCTBYIOIIUX IPOLECCOB, C KJIACCMUYECKHMMHU M C HOBEMIIMMHU METOJaMU
¢usznyeckux wucciaenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTh OyIylIum
CHELMATUCTaM TMOJIy4uTh TpeOyeMmble 3HaHUS B 00JacTH (PU3UKK, a Takke
npUOOpPECTH HABBIKM MX JajJbHEMILEro IMOMOJHEHUS, MCHOJB3YyS B ITHUX LENIX



pa3ianuHbIe (B TOM YHCIIE — 3JIEKTPOHHbIE) HICTOYHUKHN HHpopMaiuu. bonee Toro,

nporpamMma JUCHUIUTMHB «DPu3nkay chopmupoBaHa TakuM 00pa3oM, 4TOObI
HE TOJIbKO JIaTh OOydYarolmuMcs MpeAcTaBiIeHue 00 OCHOBHBIX pazjenax (U3UKH,
MO3HAKOMUTh UX C Hanbosee BaKHBIMU SKCIEPUMEHTAIBHBIMUA U TEOPETUYECKUMU
pe3ynbTaTaMi, HO W MPOBECTH JIEMAPKALMI0 MEXAY HAay4YHbIM W aHTHHAYYHBIM
MOJXOJOM B HM3YYEHUHU OKpY’KaloIIero mupa. JucuurunHa y4uT o0ydarolmxcs
CTPOUTh MOJENH MNPOUCXOJAUINX SIBJIEHUI W IPOLIECCOB, MPUBHUBAs MOHUMAaHUE
NPUYUHHO-CICICTBEHHON CBS3M MEXAY HHUMH, ¢GopMupys y Oyaymmx
CIEHHUAIIMCTOB MOJJIMHHO HAYYHOE MUPOBO33PECHHUE.

duznka CO31aeT YHUBEPCAIbHYIO 0a3y TUTSt W3Yy4YCHHUS
o01enpoecCHOHaNbHBIX U CHEUAIbHBIX JUCLUUIUIMH, 3aKIaJblBaeT (PyHIaMEHT
NOCJIEYIONIEr0 O0y4YeHus B Marucrparype, acnupanType. OHa maér LenbHOe
MPEACTABICHUE O (PU3UUYECKUX 3aKOHAX OKPYKAIOIIEr0 MHUpPAa B MX €IUHCTBE U
B3aMMOCBSI3H, BOOPYKAET CIELHAINCTOB HEOOXOAUMBIMU 3HAHUSIMU JJISI PEILIECHUS
HAyYHO-TEXHUUYECKUX 3a/1a4 B TEOPETUYECKUX U MPHUKIAJIHBIX ACTIEKTaX.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

YK-1 - CnocobeH ocCymiecTBIsITh TMOUCK, KPUTHUECKHN aHaau3 U CHHTE3
UHPOPMAITUH, MPUMEHATH CHCTEMHBIN ITOAXO0JT JUIS PEIICHUS TIOCTABJICHHBIX 3a/1a4.

OO6ydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnoiaraer, 4YTo T0 €ro
pe3yabTataMm oOydJaromuics OyeT:

3HAaTh:
3HaTh METOJIbI ©CTECTBEHHBIX HAyK, MAaTeMaTHYeCKOro aHaim3a |
MOJICTTUPOBAHUS.

YMmern.

YMeTh pemiath MHXKEHEPHbIE 3a/laud B NpOo(ecCHoHaTbHON JEATebHOCTU C
WCIIOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTeMaTHYECKOro aHajau3a M
MOJICTTUPOBAHUSI.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTUTMHBI (MOTYJIS).

OOmrast TPyAOEMKOCTh JUCHUUIUIMHBI (MOJYJisA) cocTaBisieT 8 3.e. (288
aKaJeMHYeCKUX Jaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJaromuxcsi C  TeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonunuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Ne2 Ne3
KoHTtakTHas paboTa npu NpoBEACHUN yU4SOHBIX 3aHITHH (BCETO): 130 66 64
B ToM uucne:

3aHATHS JTEKIIMOHHOTO THIIA 66 34 32
3aHATUS CEMUHAPCKOTO TUTIA 64 32 32

3.3. O0ObeM AUCHUIUIMHBI (MOJYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl OOy4arolmuxcs ¢
NEeAarornYecKuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TPH  IPOBEICHUU
IIPOMEKYTOUYHOM aTTecTallu cocTaBiisieT 158 akageMuyeckux yaca (0B).

3.4. Ilpu oOy4eHun 1o UHIAMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NUCIMIUIMHBI (MOJYJIS) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHOM pabOoThl 00yJarouxcs, a Takke B ¢hopme
KOHTAaKTHOM paboThl OOyYaroIIMXCs C MEeAarornyecKuMu pabOTHUKaMH U (WIIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peaiu3alii 00pa3oBaTEIbHON MpPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHNC

1 |PA3BJAEJ 1. MEXAHUKA

Tema 1: [Ipeamer n 3anaun pusuku. Knnemarnka: OCHOBHBIE TIOHATHS. J[BH)KEHHE 110 MPSMON: CKOPOCTb,
yckopenue. KpuBonuneiinoe asuxenue. HopMmanbHoe u TaHreHIuansHoe yckopenue. Kunemaruka
BpAaIlaTEIbHOIO JBUKCHUS: YIJIOBAsi CKOPOCTb U YIJIIOBOE YCKOPEHUE, UX CBSI3b C JINHEHHOM CKOPOCTBIO U
yckopenneM. Tema 2: MHepimnansHble CHCTEMBI OTCUETa U IepBHIi 3akoH HeroToHa. BTopoii 3akon HeioToHa.
Macca, nmirynsc, cuna. LeHTp Macc cuCTeMBl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABIDKCHHS MaTepHATILHON
tTouku. Tpernii 3akoH HproToHa. 3aK0H coXpaHeHUs UMITyJIbca. 3akoH BeemupHoro tsarotenus. Cuist
compotusyieHus. Tema 3: JlnHaMuKa BpaIaTeIbHOTO ABWKCHUA. MOMEHT CHIIBI; MOMEHT WHEPITUH;, MOMEHT
umnynsca. Teopema llteitHepa. OCHOBHOH 3aKOH AMHAMMKH BPAIaTEIbHOTO ABUKEHUS B CIIydae CUCTEMBI
TOYEK U B CiIy4yae TBEPIOTO Teja. 3aKOH COXpaHEeHHst MOMeHTa umiryibea. [ upockonsl. Tema 4: Pabora




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

nepeMeHHOH cuibl. MomHocTs. KuHeTHIeckast sHeprust Tea MpHy IOCTYNaTeTbHOM JIBIKECHHN.
Kunernueckast sHeprus Teiaa npy BpalatesbHOM ABkeHun. [lone cuin. KoncepBaTuBHbIE U
HEKOHCEpBaTHBHBIE CHIIBL, IpUMepbL. [loTeHnnansHas sHeprus. [loTeHnnanbpHas SHeprys B M0JIe CHII
TSDKECTH, TOTEHIUAIIbHAS SHEPTUs YIIPYTo Ae(OpMUPOBAaHHOM NPYKUHBI. 3aKOH COXPaHEHHSI TIOJIHON
MEXaHUYECKON SHEPTUH B TI0JIE MOTEHINAIBHBIX CHII. 3aKOH BCEMHUPHOTO TsroTeHus. [lepBas, Bropas u
TpeThst KOCMUUecKHe ckopocTH. Tema 5. Yrpyrue HanpspkeHus 1 neopMaiyu B TBepAoM Tene. 3akoH ['yka.
Monyns FOnra. Koadduument [Tyaccona. Obmmue cBoiicTBa )xuaKocTeit u ra3oB. CTanoHapHOE TEUCHUE
W/IeabHOM KHUIKOCTH. Y paBHEHHE HENMpephIBHOCTH. YpaBHeHue beprymnn. Tema 6. IpuHmmmn
OTHOCHUTEJIFHOCTH U IIpeoOpa3oBanus [ ammmes. DkcriepuMeHTaIbHbIE 000CHOBAHUS CHIEIUATIBHON TEOPUH
otHocutensHOCTH (CTO). IToctynater CTO. OTHOCHTENHFHOCTh OTHOBPEMEHHOCTH H MIPeoOpa3oBaHus
Jlopenna. CokpaleHne JUIMHBI M 3aMEJICHNE BPEMEHH B IBIDKYIIUXCS CHCTEMaxX OTcueTa. PelnaTHBUCTCKAI
UMITyJIbC. B3aMOCBSI3b MacChl M SHEPTHU.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVYJISIPHAS ®U3UKA

Tema 7: MonekymsipHast husuka. MneansHplil Ta3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. V30X0opHbIH,
n300apHBbIid, ©30TEePMUYECKH Tpoliecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. OcHoBHOE
ypaBaenue MKT. Pacnpenenenue MaxcBesia MOJIEKYI HAEAIBHOTO rasa mno ckopoctaM. OnsitT HltepHa.
Bapomerpunueckas popmyna. Pacnipenenenne bonsumana. Cpenusist AnrHA cBOOOJHOTO poOera MOJIEKYII.
SIBneHus nepeHoca (TEeIIoNpoBOAHOCTD, AN(dy3ns, BHyTpeHHEe TpeHue) Tema 8: BHyTpeHHss sHeprus raza
U ee u3MeHeHue. [lepBoe Havano TepMoIMHAMUKH. Y paBHeHHEe Maiiepa. MonekysipHO -KHHETHIeCKast
TEOpHUs TEIIOEMKOCTH. CBSI3b TETIIOEMKOCTH C YUCIIOM CTEeTIeHEeH cBOOO B MOJICKYJI T'a3a. AraOaTHbIN
npouecc. [Tonmurponssie nporeccsl. [IpeodpazoBanue TEIUIOTH B MEXaHMUIECKYIO paboTy. TemnnoBsie
mamuesbl. [{ukn KapHo u ero koaddunment noneszxoro aevicteus. Tema 9: DMnupuueckas TeMieparypHas
mikana. TepMoanHaMHU4Yeckoe paBHOBECHE U TeMIepaTypa. KBasucrarnyeckue npoueccsl. Y paBHEHHE
COCTOSIHUS B TepMoArHaMuke. OOpaTiMble 1 HeoOpaTHMBbIe Tpoliecchl. Bropoe Hauano TepMOANHAMUKH.
OHnTponua. CTaTUCTHYECKOE TOIKOBAaHUE YHTPOIINH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIU TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 3iekTpocTarnyeckoro nojisi. CuiioBsle auHuM. [TpuHumn
cymeprio3unun. Teopema ["aycca B MHTErpamsHON (GOpME U €€ IPUMEHEHHUE [T pacdeTa EKTPUISCKAX
noned. LIumpKysaust HanpsDKEHHOCTH SJICKTPUIECKOTO MoJisl. [IoTeHIHa 3IeKTPUIeCKOro MOIs.
OKBUINIOTEHUUAIbHbIE TOBEPXHOCTH. CBS3b HANPSLDKEHHOCTH U NoTeHUuana. Tema 11: Dnekrpuueckoe nose
nunodisi. J{umois BO BHEIIHEM dJieKTpudeckoM modie. [lomsipuzanust 1udnekTpukoB. OprueHTaIMOHHBIN 1
Je(pOpPMaMOHHBIA MEXaHU3MBI MOJIsIpU3anuu. Bekrop anektpudyeckoro cMerienus. Teopema [Maycea mis
AIEKTPOCTATUYECKOTO TOJISI B IUDJIEKTpUKE. JMaIeKTpruecKkas MpOHUIIAeMOCTh BElIeCTBa. DIEKTPUIECKOe
T0JI€ B OJIHOPO/IHOM JTU3JIEKTPUKE. DJIEKTPEThl U cerHeToeKTpUKH. [1be303¢ddext. Tema 12: [IpoBoanuku B
ANEKTPUIECKOM I0JIE. DIEKTPOCTATHUECKAS 3alTUTA. DIEKTPOEMKOCTD MPOBOJHUKOB U KOHAEHCATOPOB.
DHeprus 3apsHKEHHOro MPOBOAHMKA, KoHAeHcaTopa Tema 13: Cuna Toka, IIIOTHOCTh ToKa. Knaccuueckas
TEOPHsI ANMEKTPOIIPOBOTHOCTH. Y paBHEHHE HETIPEPBIBHOCTH TSI INIOTHOCTH TOKa. 3akoH OMa [uis
OJTHOPOJHOTO YYacTKa IeIH. DIeKTpuIeckoe conporuieHre. CoeTMHEHNE TPOBOJHUKOB. 3akoH OMa B
muddepenunansHoit popme. 3akoH xoynsa-Jlenna. 3akon Bunemana-®pania. DnekTpoIBIbKyIIas cuia
HCTOYHHUKA TOKa. 3akoH OMa JUIs HEOJHOPOTHOTO y4yacTka nenu. [Ipasmia Kupxroda. DnekTpruyeckuii TOK B
BaKyyMe, ra3e, )KUJIKOCTH U TBEPJIOM Telle.

PA3AEJT 4. MATHETU3M

Tema 14: MarauTHOE T0JIe IOCTOSTHHBIX MarHUTOB U TIPOBOJTHUKOB C TOKOM. 3akoH Amrnepa. Bektop
MarHUTHON MHIyKITMU. MarHuTHOE B3aUMOICHCTBHE TIOCTOSTHHBIX TOKOB. Crita Jlopentma. D¢ dext Xomna.
Tema 15. HuknotpoHn. 3akoH bro-Casapa-Jlannaca. Teopema o nupKyIsiuy BEKTOpa MarHUTHON MHIYKLIUY,
IpUMeEpbI IPUMEHEHH TeopeMbl. BuxpeBoil xapakrep MarHuTHbIX nojei. Tema 16: MarHuTHbIN NOTOK.
Teopema "aycca s MarHuTHOTO 110J1s1. PaboTa 1o nepeMenieHnio NpoBOHNKA ¢ TOKOM B MAarHUTHOM I1OJIE.
PamMka ¢ TOokOM B OTHOPOAHOM U HEOJHOPOJHOM MAarHUTHOM HOJSIX. MarHUTHOE MOJIe ¥ MarHUTHBII
JUMOJBHBIA MOMEHT KpyroBoro Toka. Hamaramuenne marueTukoB. HanmpsikeHHOCTh MarHUTHOTO MOJIS.
MarnutHasg npornnaemMocTs. Knaccngukamnus maraetukos. @eppomaraerusm. Tema 17. SIBienne
aneKTpoMarHuTHOM nHAyKIuH. [IpaBmo Jlenna. 3akon ®apanes 37IeKTPOMarHUTHON HHAYKINU. Buxpessie




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

ToKH (TokH Dyko). CamomHIyKIws. HIyKTHBHOCTE COJICHOHUAA. SIBIICHHE B3aWMHON HHIYKIIAH.
Tpaucdopmarop. DHeprust MarHuTHOTO noist. CucreMa ypaBHeHUt MakcBeia B MHTETpalbHON Gopme u
(hM3MYeCKUl CMBICT BXOMAIIMX B HEC YPaBHEHUA. DIEKTPOMArHUTHOE MOJIE

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: [lepuoauueckue nporeccsl. 'apMmorndeckue Konedanus. MasTHUKU. Y paBHEHUE KOJIeOaHHUN U €ro
pemeHne. AMIDIATY1a, 9acToTa U (pasza konebanus. DHeprus kosebanuii. CBoO0oaHBIC KOJIeOaHus. DHEPTUsl
kosrebanuii. [IpuMeps! KoaebaTeIbHBIX ABIKCHUN pa3IdHON pU3nIeckoi mpupoasl. CBOOOHEIE
3aryxaromue KojeOanus. XapakTepUCTHKH 3aTyXaromux konebannii. Tema 19: BemyxneHHbIC KOTeOaHUS.
Pesonanc. MexaHn4eckre u 3JIEKTPHUECKUE aBTOKOJIe0aTebHbIe cucTeMbl. CokeHne KojeOannii (OneHwus,
¢urypsr Jluccaxy). AHaIN3 U CHHTE3 KOJIEOaHUH, MOHATHE O CTIEKTpe Koyrebanuii. CBsI3aHHBIE KOJICOaHNUSI.
Tema 20: BoiHoBoe nBmxenue. [1nockas rapMoHnuecKkas BOJHBL. JiIHa BOJIHBI, BOJIHOBOE YHCIIO, (ha30Bast
CKOpPOCTh. YpaBHeHHE BOJNHBL. OIHOMEpPHOE BOJIHOBOE YpaBHEHHUE. YNIPYrHe BOJIHBI B Ta3ax *KHUIKOCTIX U
TBEPABIX Tenax. DineMeHThl akycTHkh. Dddekt Jomnepa. Tema 21: Cnenctus U3 ypaBHeHHH MakcBesuia.
OnexTpoMarHuTHbIe BOIHBL. OnbITe ['epria. [lIkana anekTpoMarHuTHBIX BOJH. CKOPOCTb, SHEPIHs,
MHTEHCUBHOCTD 3JICKTPOMAarHUTHOH BOJHBL [10TOK MIO0THOCTH 3HEpriX BOJIHBL. Tema 22. MHTepdepeHus
BonH. Crostune BonHEL MHTEepPepennns ceera. Ombit FOHTa. MHTepdepomerp Matikenbcona.
WuaTepdepenmmst B TOHKUX ieHKax. [Ipumenenne naTepdepeniun. Tema 23: [Ipuanun [rolirenca-dpenerns.
Merton 30H @penens. udppaxmus Openens Ha npocreimux nperpagax. Audpaxmus OpayHrodepa Ha
OJHOM U IBYX mensax. Judpaknuonnas pemerka. 'omorpadus. Audpakius peHTTeHOBCKHX JTy4dei Ha
KpucTamnaeckoi pemérke. [Ipuamun [rofirenca-®dpenens. Meron 3ou @penens. Audpakius Openens Ha
npocreimux nperpanax. Jndpakmus payarodepa Ha 01HOH 1 ABYX miesix. AndpakiimoHHas penerka.
Tonorpadus. Judpakius peHTTeHOBCKUX Jy4el Ha KpucTauindeckoit pemérke. Tema 24. dopma u cTeneHb
MOJIIPU3AIUI MOHOXpOMAaTHYeCKUX BOJH. IloTydeHne u aHan3 TMHEHHO-TIOIAPHU30BaHHOTO CBETA. 3aKOHbI
Bbproctepa, Mamoca. JIuneitHoe nynydenpenomicHue. [IpoxoxaeHue cBeTa yepes JnHeiHbIe (ha30BbIe
miacTuHKU. MckyccTBeHHas ontuyeckas anuzorponus. @oroynpyrocts. Bpaienue ninockoctu
MOJIIPU3AIUH. DIEKTPOONTHYECKHE M MarHUToonTH4deckue 3 dexTsl. JKuakue kpucramisl. Jucnepcus
cera. ®a3oBast 1 rpynmoBas CKOpoCTH BoJH. [loromenne n paccesiHue cBeTa.

PA3JIEJI 6. KBAHTOBAS ®U3NKA

Tema 25: TenoBoe u3irydeHue u moMuHeceHIUs. CreKTpaibHbIe XapaKTEPUCTHKH TETIIIOBOTO M3ITyYEHHSL.
3akons! Kupxroda, Credana-bonbiimana u 3axoH cmenienns Buaa. AGcomoTHO YepHOe Teno. opmyna
Penes-Jl>uHca u «ynasTpaduonerosas katactpoday. I'unoresa kBantoB. Popmyina [Tnanka. Kanrosoe
00BsICHEHUE 3aKOHOB TEIUIOBOTO M3nyueHus. Tema 26: Buemnuii ¢poroaddekr, ypaBHeHHe DitHIITEHHA.
Wmnynse dporona. Dpdext Kommrona. Jlapnenne ceeta. KopmyckyaspHO-BOJTHOBOW Jyaliu3M CBETa.
OMIuprYeckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Moaens atoma ToMcoHa.
Oneitel Pesepdopa o paccesHuto anbda-yactuil. SaepHas Moaens aroMa. Teopust atoma BOJIOpO/a 110
Bopy. Tema 27: I'nnotesa ne Bpoitnsa. Onsiter [Buccona u xxepmepa. Jnudpakuus mukpogactuil. [IpuHINT
HeomnpeneneHHocTH [ eitsenOepra. BomHoBast GyHKINA, €€ CTATHCTHYECKUI CMBICI M YCIIOBHSI, KOTOPBIM OHa
JI0JDKHA yaoBheTBopsATh. Y paBHenue Ulpenunrepa. Tema 28: KBanroBas yactuua B 0THOMEPHOIT
MOTEHIMAIbHON siMe. OTHOMEPHBIH NMOTeHIMATLHBIH Topor 1 06apbep. TyHHenbHbIN 3¢ ¢dexT. KBaHTOBBIN
rapMoHndeckuit ocuuiaTop. Tema 29: CranmonapHoe ypasHeHue Lllpenunrepa amns aroma BOAOPOA.
BonHoBBIe QyHKIINN 1 KBaHTOBBIE 4rcia. [IpaBuna or6opa s KBaHTOBBIX nepexooB. OmbIT LlTepHa n
T'epnaxa. Db dext 3eemana. [Mpunmumn [aynu. [Tepuoandeckas Tabmuma snemenToB. Tema 30: DieMeHTHI
KBAaHTOBOI CTaTHCTHKH: (PePMHOHBI, 0030HBI. 30HHAS KOHLEIIHA TBEPIBIX TNl MeTaIbl, JU3IeKTPHUKH,
MOJTYTIPOBOTHUKH (COOCTBEHHBIC U TIPUMECHBIE). DIIEKTPUIESCKUE CBOMCTBA TBEPIBIX TEJI: 3aBUCUMOCTh
AIIEKTPOIPOBOAHOCTH OT TeMIlepaTypsl. CBepXmpoBoANMOCTs. DOTONMPOBOANMOCTS, TIOMHHECIICHIINS
TBEPABIX Tes. CIIOHTAaHHOE M MHIyLIMPOBaHHOE M3irydeHne. OcoOCHHOCTH J1a3epHOro u3iydeHusi. OCHOBHbIE
TUIIBI JIA3EPOB U UX IPUMEHEHHUE.

PA3JIEJI 7. DUSUKA. ATOMHOI'O AJPA. DJIEMEHTAPHBIE YACTULIbI

Tema 31: CoctaB aToMHOTO spa. XapaKTepUCTUKU sIpa: 3apsill, Macca, SHEPTUs CBSI3U HyKJIOHOB. 30TOMEL.
PagmoakTBHOCTH. BHabl M 3aKOHBI paAMOaKTHBHOTO W3ITyUeHHS. SaepHbIe peakuy. 3aKOHbI COXPaHEHHS B
aaepHBIX peaknuax. lenenne spep. Cuntes suep. JeTekTupoBanue aaepHbIX n3mydeHnid. [lonstue o




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

nmo3uMeTpuu u 3ammure. Tema 32: OCHOBHBIE KJIACCHI 3JICMEHTAPHBIX YacTUI]. YaCTHIIBI M aHTUIACTHIIBL.
KBapku, IeNTOHBI, YaCTUIIBI — MIEPEHOCYUKH B3aUMOIciicTBHI. BUIbI (hyHIaMEHTAILHBIX B3aHMMO/ICHCTBHIA.
Dpomronusa BeeneHnoi u 3BE311.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

rjj; HaunmenoBanue 1a00paTopHbIX paboT / KpaTKOe CoIepKaHNe

1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3y4yeHrne paBHOYCKOPEHHOTO IBUKEHUS HA MAlIUHE ATBYJa»

2 |PA3JIEJI 2. TepMoauHaMuKa ¥ MOJICKYJISIpHAsST (DU3HKA
JIP Ne 11 «Onpenenenue oTHOILLIEHUS TEINIOEMKOCTEN Tra3za metoaoM Knemana-Jlezopmay

3 |PA3JIEJI 3. DnektpocTaTuka U MOCTOSIHHBIN TOK
JIP Ne 14 «M3yuenue Tonorpaduu 3JIeKTPOCTATHIECKOTO OIS

4 |PA3JIEJI 4. MaraeTtusm
JIP Ne 75 «M3yueHne MarHuTHOTO TOJIS COJIEHOH A C TIOMOIIBIO TaTYMKa XOJIay

5 |[PA3JEJI 5. Konebanus u BojHbl. OnTHKA
JIP Ne 29 «M3y4eHne 3aTyXaloUuX dJICKTPOMAarHATHBIX KOJICOaHUH B KOJIeOATeTbHOM KOHTYPE C TOMOIIBIO
ociutorpadar»

6 |PA3JIEJI 6. KBantoBas ¢usuka
JIP Ne 138 «M3yuenue BHemiHero horoaddexra u u3mMepenune nocrostnuoi [lnanka

7 |PA3JIEJI 7. ®u3uka aTOMHOTO sifjpa. DJIeMEeHTapHbIe YaCTHUIIbI
JIP Ne 48 «OmnpiT @panka-I'epra»

8 |3amura 1abopaTopHBIX paboT

[IpakTrueckue 3aHATHS

Ne

/m TemaTuka MPaKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

1 |PA3JIEJI 1. Mexanuka
KnnemaTnka moctynaTeIpHOTO M BpallaTeIbHOTO ABMKEHHS. JJMHaMIKa OCTYIIaTeIbHOTO JIBIKEHNSI.
3akonsl HetoToHa. 3anaun u3 paznena 1 [3]. 3apaun u3 paszaena 2 [3]. luHaMuKa BpaaTeaIbHOTO JBUKEHUSL.
Pabora u sHeprus. 3akoHBI coxpaHeHus. 3agauu u3 paszaena 3 [3].

2 |PA3JIEJI 2. TepMoauHaMuKa 1 MOJICKYISIpHAsST (DU3HKA
["a30BbIe 3aKOHBI. MOJIEKYJIIpPHO-KUHETHYECKasi TeopHs ra3oB. [IepBoe Hauasio TepMOANHAMUKH,
3agaun u3 paszena 15 [3]. Tepmoaunamuka. 3agadu u3 paszgena 16 [3].

3 |PA3JIEJI 3. DnexrpocTaTika U HOCTOSSHHBINA TOK
Onekrpocraruka. 3akoH KyioHa, HanpspKEHHOCTh M OTEHIMAN AIIEKTPHYECKOTo 1oist. [IpuHImm
cynepno3unuu. 3aaadu u3 paszaena 4 [3]. [IpoBoJHUKY B 3JIEKTPUYECKOM MOJNE. DIEKTPUIECKHE
KOHJEHCATOphl. 3aaauun u3 pazaena S [3].

4 |PA3JIEJI 4. Maraetusm
MarHuTHO€ 110J1€ TIOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. 3aKOH Amnepa. BekTop MarHuTHoi
WHAYKIAA. MarHuTHOE B3aMMO/ISHCTBHE MMOCTOSHHBIX TokoB. Cuia Jlopenna. D dekt Xomna. 3agauu u3
pasnena 6 [3].

5 |[PA3JEJI 5. Konebanust u BoaHbl. OnTHKA

MexaHn4YECKHE U 2JIEKTPOMarHUTHBIE KoJieOaHHs. YIpyrue BOJIHBI. DJIEKTPOMAarHUTHHIE BOJHEL. . 3a/1auu U3
paznena 4 [8]. Mnreppepennus ceera. Audpakuus ceera. [lonspusanus ceta. 3amauu u3 paszaena 5 [8].




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

6 |PA3JIEJI 6. KBanToBas ¢usuka

KsanroBas mpuposa ceeta. Teopus atoma Bogopoaa o bopy. DieMeHThI KBAHTOBON MEXaHUKH. 3a1a49H U3
paznena 6 [8].

7 |PA3EJI 7. ®u3uka aTOMHOTO si7ipa. DJIEMEHTApHbBIC YaCTHUIIBI
OneMeHTH! PU3MKU aTOMHOTO Spa. JJIeMeHThl (PU3MKU 3JIeMEHTapHbIX YacTull. 3ana4u u3 paszena 7 [8].

4.3. CamocrosiTenbHas paboTa 00y4aromuxcs.

/ Bun camocTositenpbHOM paboThI
/1

1 |(IToaroroBka k nabopatopHbIM paboram IloAroToBKa K NpakTHYECKUM 3aHATHIM
[ToaroroBka k 3auyery [loaroroska k sk3ameny Pabora ¢ nekunoHHbIM MaTepuanom Pabora
c iureparypoit CaMoCTOSATENbHOE N3yUEHUE Pa3/IeioB (TEM) TUCIUIUIMHBI(MOTYJIS)
Brimonnenue HayqHO-HccienoBarenbckoil padorsl (HUPC)

IToaroroBka k HpOMe)KYTO‘IHOﬁ aTTcCTallu.

3 | IloaroroBka K TEKymeMy KOHTPOJTIO.

5. IlepeueHb wu3NaHMI, KOTOPHIE PEKOMEHAYETCS MCIOJb30BATh IMIPH
OCBOCHMH JTUCUUILIUHBI (MOTYJIS).

No

/ bubnuorpapuyeckoe onrcanue Mecto gocryna
n/m

1 | Kypc dpusuxu: yue6. mocobue http://library.miit.ru 95C «Akagemus»

nnst By3os / Taucus MBanoBHa https://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumoa. — 11-¢ m3x., crep. | PYT (MHHAT)

— M.: U3naTenbekuii HEHTP
«Axagemus», 2006. — 560 c.

2 Cagennbes, U. B. Kypc o6meit Texkcr : anexTpoHHbIH // JlaHb : 3eKTPOHHO-ONOINOTeYHAS
dusuky : yae6HOe mocobue : B 3 | cucrema. — URL: https://e.lanbook.com/book/142380
tomax / U. B. CaBenbeB. — 19-¢
u3f., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uznka — 2020. — 436 c. —
ISBN 978-5-8114-5539-

3 Cagennes, U. B. Kypc o6meit Texkcr : anexTpoHHbIH // JlaHb : 3IEeKTPOHHO-ONOINOTEYHAS
dusuky : yae6HOe mocobue : B 3 | cucrema. — URL: https://e.lanbook.com/book/113945
tomax / U. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr
: JIans, [0.T.]. — Tom 2 :
DJIEKTPUYECTBO U MAarHETU3M.
Boaubl. Ontrka — 2019, —
500 c. — ISBN 978-5-8114-




3989-8

Cagenbes, 1. B. Kypc o6meit
¢u3uky : yaebHoe mocobue : B 3
tomax / W. B. CaBenbeB. — 13-e
u3 ., crep. — Cankr-IlerepOypr
: Jlanp, [06.T.]. — Tom 3 :
KBanToBas ontuka. ATomMHas
¢uzuka. dusnka TBEPAOro Teja.
®du3uKa aTOMHOTO s]Ipa U
aneMmeHTapHbIX yactul — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1

Texct : 37eKTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

COopHUK 3a/1a4 IO TUCHIUTIINHE
"®uzuka" : yued. mocodue s
crynentoB UYUT u UCYTD /
T.B. 3axapoga, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"duzuka-2". - M. : MUUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks _new/01-
37822.pdf. PYT (MUMT)

Koknua C.M. ®uzuxka. Hacts L
Koucnekr gexuuii. - M.:
MMUT, 2010.-244 c.

http://library.miit.ru/methodics/16012012/10 2120.pdf PVT
(MUUT)

Kokun C.M., Hukutenko B.A.
®wuzuka. Yacts 1I. Koncmekt
nexui. - M.: MUUT, 2013.-
178 c.

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

Hukurenko B.A., Kokun C.M.,
®wusuka. Yacts 1II. Koncnekr
aexknuit. - M.: MUUT, 2007 .-
196 c.

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

COopHUK 3a/1a4 TI0 00IIEMY
Kypcy ¢u3uki : yued. mocodue
s BTy30B / B.C.
Bonpkenmreiin. - 11-e u3g.,
nepepad. - M. : Hayka. I'n. pen.
¢u3.-mar. mut., 1985. - 384 c.

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

10

COopHuK 3a/1a4 110 Kypcy
(U3UKY C pelIeHus MU : yueOHOe
noco6ue 11t By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 .- 591 c.

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




6. IlepedueHp coBpeMEeHHbIX MPOPECCHOHATBHBIX 0a3 JaHHBIX H
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmanvonnslii  moptanm  Hayunas  osnexTponHHass — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru); Enunas KOJUIEKIIHSA U (HPOBBIX
oOpazoBarensHbiXx  pecypcoB  (http://window.edu.ru);  Hayuno-TexHudeckas
oubmuoreka PYT (MUUT) (http:/library.miit.ru); Caiit (MHTEepHET-TOCTYM)
WWW.i-exam.ru — cuctema TecTupoBaHus «®DemepanbHblid 3K3aMeH B cdepe
npodeccuonansHoro oopazosanus» (OII10).

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PacCHpOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Oneparmonnas cucrema WindowslIporpammet:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TonckoBBIE CUCTEMBI

Skype

TecToBBIE TPOTPAMMBI:

ABtoMatuszupoBanHas cuctema tectupoBanus (ACT),

Kadenpanshas TectoBasi mporpamma

PazpabotanHubie 1 npruoOpeTEeHHbIE TPOTPaMMHbIE (00yUYarOIue) CUCTEMBL:

«OtkpsiTasg actpoHomus» PuzukoHRedShift,

«Buneoszanaunuk no ¢puzuke» A.M. Gumman u ap.,

«®Dusnka B KO,

«Ypoxu puzuku Kupmina u Medonusi»,

«JIlaboparopubie pabOTHI 110 HUBHUKE,

«Bcs duzukay MynbTuMennitHast SHIIUKIONE NS,

«Pusuka. MynpTuMequiHbIN Kype» Pyccobut-M,

«Kypc duzuku XXI Bexa» JI.A. bopesckuit (ManunaXayc),

«OtkpriTas puzuka» C.M. Kozern,

«BuptyanpHbiil npaktukym o pusuke» OO0 «OU3MKOHY,

NnmrocTpatuBHBI MaTepuan Mo Kypcy oOmied ¢Gu3nku, pa3paOoTaHHBIN
COTpyIHHUKaMU Kadeapsl,

DnexkTpoHHas 6bnbauoTexa Kadenpsl,

Buneoreka kadenpsi.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOomuMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Opranmsarusi pabovero Mecrta CTyJICHTa B YHHBEPCHUTETE (TeMIEpaTypHBIN
PEXKUM, CPEIHssl IUIOUA]b, MPUXOASIIASACS Ha 4YeJIOBEKa B YUeOHOH ayauToOpuH,
BPEMEHHON PEXUM PabOThI, OCBEIMIEHHOCTh pab0OvYero MecTa) periaMeHTHPYIOTCS
cootrBercTBytomumu  CanlluHamu,  cobmomenne  TpeOGoBaHMI  KOTOPBIX
KOHTPOJIUpYETCS aaMUHUCTpalueil ydeOHoro 3aBeieHUs.Kpome Toro, Kaxiabii
CEMECTp IepeJ HadajioM paboThl B  YYEOHBIX JIaOOpaTOpUSIX MPOBOIUTCS
WHCTPYKTQX CTYJIEHTOB MO TEXHHUKE O€30MaCHOCTH, CTYACHTHI HE JOIMYCKAIOTCS K
3aHSTUAM, TIOKa HE O3HAKOMSITCS C HWHCTPYKIMEH W HE TMOCTaBAT MNOAMNHUCH B
COOTBETCTBYIOIIEH BEAOMOCTH.

JIns1 TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayJMOBU3YAJIbHBIN KOMILJIEKC.

JIJisi ceMUHApOB: KOMITBIOTEPHBIN Kjlacc (JoKaibHas ceThb, coctosmas u3 30
pabouux CTaHIUH, cepBEpa, KOMIBIOTEpA MPEMNOaBaTeNsl), MHTEPAKTUBHAS JTI0CKA U
CBSI3b C ayAMOBU3yAIbHBIM KOMILJIEKCOM, BBIXOJ B IHTEpHET.

Jlist mpoBeieHust 1ab0paTOPHBIX pabOT: KOMILUIEKC AJIEKTPOU3MEPUTEIbHBIX
dbuznyeckux mpUOOPOB; JTaOOPATOPHBIE YCTAHOBKM TEMATHYECKOrO Ha3HAYCHUS,
COOTBETCTBYIOIIME J1TA0OpaTOpHOMY TMpakTukymy. JlabopaTtopHbie pabOTHI MO
nucuuIuinHe «Pu3uKa» NpoBOJATCS B CIIEHHATIBHO 000PYIOBaHHBIX J1a0OPATOPUSIX
C MIPUMEHEHUEM HEOOXOJUMBIX CPEJCTB 00yUYEHHUs: J1a0OpaTOPHOro 000PyAOBaHUS,
0o0pasloB I MCCIIEOBAHUN, METOAMYECKUX MOCOOWN, KOMIBIOTEPHBIX CPENICTB
00pabOTKH Pe3yIbTaTOB H3MEPECHHM.

[Ipu BbIMONHEHUH  JTAOOPATOPHBIX  PabOT  TPOBOJISATCS:  MOATOTOBKA
o0opynoBaHusi U MpubOOPOB K paboTe, M3y4eHUE METOIUKHU BBIMOJHEHUS] PAOOTHI,
BOCIIPOU3BEJCHUE M3y4YaeMOTO SBJICHUS, HW3MEPEHUE BEIUYMH, OMPEICIICHHUE
COOTBETCTBYIOIIMX XapaKTEPUCTUK M TOKazaTejaed, oOpaboTka JaHHBIX M HX
aHanu3, 00001eHre U 00padOTKa Pe3yIbTaTOB.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3a4eT BO 2 cemecTpe.
DK3aM€EH B 3 ceMecTpe.

10. OueHouHbIe MaTEpUAIIBI.

OueHouyHbIE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
aTTecTalllu, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl

«Dusuka» A.B. ITayTkuna
CornacoBaHo:

3aenyromuii kadeapoi [[TYTII B.E. HytoBuu

1.0. 3aBefayromiero kadenpoit dusmka C.M. Kokun

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH H.A. KieplueBa



