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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):

OIIK-1 - CrnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbBIE
3HAHMS, METOJIbl MATEMATHUYECKOTO aHAJIU3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO MCCIIEI0OBAHUS B MPOGECCHOHATBHON NeATEILHOCTH;.

OOyuenue 1o aMcCHUIUIMHE (MOIYJIO) WpEINojaraer, 4YTro IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HAaTh:
3HaTh METOJBI ©CTECTBEHHBIX HayK, MaTEeMaTHYeCKOTrO aHalm3a |
MOJICTTUPOBAHUSI.

YMeTh:

YMeTh pelniath MHXKEHEPHbIE 3a/laud B MpOo(ecCHoHaIbHON AEATEIbHOCTU C
WCMOJIb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAyK, MAaT€MaTH4YE€CKOr0 aHajliu3a |
MO/JICTUPOBAHUA.

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

OOmrast TPyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBisier 8 3.e. (288



aKaJeMHYeCcKuX yaca(oB).

3.2. O6bem pgucHuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss C  IeJarorM4ecKuMM  paboTHUKaMu ©  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBHUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonmgectBo yacoB
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Ne2 Ne3
KonraktHas paboTa rpu mpoBeIeHUHN YI€OHBIX 3aHATHI (BCETro): 130 66 64
B ToM uucne:

3aHATHSA JIEKIUOHHOI'O TUIA 66 34 32
3aHATUSL CEMUHAPCKOIO TUIIA 64 32 32

3.3. O6bem aucHUIUIMHBI (MOAYNSI) B (opMe caMOCTOSTENBHON pPaboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
NEeAarornYecKUuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM  TPOrpaMMBl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IPOMEXYTOUHOM aTTecTalu cocTaBisier 158 akaneMuyeckux yaca (0OB).

3.4. Ilpu oOyueHuu Mo UHIMBUIYaJIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4YeHUHU, 00bEM TUCHUIUIUHBI (MOIYJISI) MOXKET OBITh peaqn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIMXcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYarolmMxcsi ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUN IPOMEKYTOUYHOM aTTECTALNH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHATHS JIEKIIMOHHOI'O TUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 [PA3JIEJI 1. MEXAHUKA

Tema 1: [Ipenmer u 3agaun Gusnkn. KnunemaTuka: OCHOBHBIE TIOHATHS. [[BHKEHHE 11O TIPSIMOM: CKOPOCTH,
yckopenue. Kpuponuneiinoe asuxenue. HopmaiibHOE U TaHTeHI[MalbHOE ycKopeHue. KunemaTtuka
BpAaIllaTEIbHOIO JBUKCHHUS: YIJIOBasi CKOPOCTb U YIJIOBOE YCKOPEHME, UX CBA3b C JIMHENHON CKOPOCTBIO U
yckopenneM. Tema 2: HepumanpHbIe CHCTEMBI OTCUeTa U IepBhIi 3akoH HeioToHa. BTopoii 3akon HeroToHa.
Macca, nmnyisc, cuna. LleHTp Macc cuCTeMbl MaTepHAIbHBIX TOYEK. Y paBHEHHE ABIKEHHS MaTepHAIbHON
Touku. Tperuii 3akoH HproToHa. 3ak0H coxpaHeHus uMnyibca. 3akoH BeemupHoro tsarorenus. Cumst
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

conpotuBieHns. Tema 3: JlnHaMuKa BpaIaTeIbHOTO ABMKEHHSL. MOMEHT CHIIbI; MOMEHT HHEPIIUH; MOMEHT
umiyibca. Teopema llTelinepa. OCHOBHOI 3aKOH AMHAMUKH BPAIaTEIbHOTO JBIKEHUS B CIIy4ae CHCTEMBI
TOYEK U B CiIy4yae TBEPIOTO Teja. 3aKOH COXpaHEeHHst MOMeHTa umiryibea. [ upockonsl. Tema 4: Pabora
nepeMeHHo cuibl. MomHocTs. KuHeTndaeckas sHeprus Tesa py NOoCTyNaTeIbHOM JABHKEHHH.
Kunernueckast aHeprus Teia npy BpamarteabHoM aAxeHun. [lone cuit. KoncepBaTuBHBIE 1
HEKOHCEPBaTHBHBIE CHIIBL, IpUMepbL. [loTeHnnansHas sHeprus. [loTeHnnanbpHas SHeprus B M0JIe CHII
TSDKECTH, TOTCHIMATIBHAS SHEPT U YIPYTo AehOpMUPOBAaHHON NPYKHUHBI. 3aKOH COXPAaHEHHS OIHON
MEXaHNYECKON SHEPTUH B TI0JIE MOTEHINAIBHBIX CHII. 3aKOH BCEMHUPHOTO TAroTeHus. [lepBast, BTopas n
TPeThsl KocMUIeckre ckopocTu. Tema 5. Yrpyrue HanpspkeHus 1 geopMaliy B TBepAoM Tene. 3akoH ['yka.
Monyns FOnra. Koadduuunent [Tyaccona. O6mmue cBoiicTBa xkuaKocTeil u ra3oB. CTalnOHApHOE TEUCHUE
WIeabHOM KHUIKOCTH. Y paBHEHHE HeNpeprIBHOCTH. YpaBHeHne beprymmm. Tema 6. [Ipuanmm
OTHOCHUTEJILHOCTH ¥ IIpeoOpa3oBanus [ anmumest. DKcriepuMeHTaIbHbIE 000CHOBAHUS CHENNATBLHON TEOpPHU
otHocurensHOCcTH (CTO). [octynater CTO. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH M Pe0Opa3oBaHHms
Jlopenua. CoxpallieHre JUIMHBI 1 3aMe/JICHUE BPEMEHH B JIBIDKYIINXCS CUCTEMax oTcyera. PensTuBucTckuii
HUMITYJIBC. B3anmocBs3b Macchl U OHEPIuu.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVYJISIPHAS ®U3UKA

Tema 7: MonexymnsipHast pu3uka. MneansHbIi Ta3. YpaBHEHHE COCTOSHIS UACATBHOTO ra3a. VI30XOpHbIH,
n300apHBIA, M30TEPMUIECKH TIporiecchl. PeanbHbIi ra3. YpaBHeHne Ban-nep-Baansca. OcHOBHOE
ypaBHenne MKT. Pacnpenenenue MakcBesia MOJIEKYI HAEAIBHOTO Ta3a no ckopocTsaM. Omneit Ll tepHa.
Bapomerpunueckas popmyna. Pacnipenenenne bonsumana. Cpenusist anrHa cBOOOJHOTO poOera MOJIEKYII.
SIBneHus mepeHoca (TEeIIoNpoOBOAHOCTD, AN dy3ns, BHyTpeHHee TpeHue) Tema 8: BHyTpeHH: s sHEprus raza
u ee u3MeHenue. IlepBoe Hauano TepMoauHaMuKu. Y paBHeHue Maiiepa. MoJleKyIsIpHO-KHUHETUYECKAst
TEOpHsI TEINIOEMKOCTH. CBA3b TEIJIOEMKOCTHU C YHCIIOM CTENeHeH CBOOOIBI MOJIEKYI ra3a. AnnabaTHbIN
nponecc. [Tonutponnsie npoueccst. [IpeobpazoBanue TEIIOTH B MeXaHUUECKyI0 paboTy. TemnoBble
mamuesbl. [{ukn KapHo u ero koaddurment nonesznoro neiicteus. Tema 9: DMmnupuyeckas TeMiieparypHas
mkana. TepMoauHaMu4ecKkoe paBHOBECUE U TemrepaTypa. KBasuctatiuueckue npoueccsl. Y paBHEHHE
COCTOSIHMS B TepMoanHaMuke. OOpaTiMble 1 HeoOpaTHMBbIe Tporiecckl. Bropoe Hadano TepMOANHAMHUKH.
OuTponusa. CTaTHCTHYECKOE TOJIKOBAaHNE SHTPOIIHH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 31ekTpocTaTnyeckoro noisi. CuiioBele auHuM. [TpuHumn
cyneprosuiinu. Teopema ["aycca B HHTErpaibHON (OPME U €€ IPUMEHEHHUE IS pacueTa JIEKTPHUSCKUX
noJiel. Iupkynsinys HanpsKEHHOCTH 3JIEKTPUYECKOT0 101, IloTeHIman 3J1eKTpuuecKoro noJs.
OKBHUIOTEHIHAIBHBIE IOBEPXHOCTH. CBA3b HANPSHKEHHOCTH M NoTeHnuana. Tema 11: Dnexrpuueckoe mose
Jqunond. Jlunois Bo BHEHTHEM 3JeKTpudeckoM rnose. [lomspuzanusa ausnekTpukoB. OpHeHTAIMOHHBIN U
JedopManmoHHbIi MeXaHN3MbI oJsipu3anny. BexTop anekrpudeckoro cMmemenus. Teopema ["aycca st
3JEKTPOCTATHYECKOTO T0JISI B ANDIIEKTPHKE. JlManeKkTpuiecKkasi IPOHUIIAEMOCTD BEIIECTBA. JIEKTPUIECKOe
MOJIe B OTHOPOJTHOM JHDJICKTPUKE. DIIEKTPETH U ceTHeTOeKTpUKH. [Ibe303ddext. Tema 12: [IpoBonHUKY B
JNEKTPUUECKOM I0JIe. DIEKTPOCTaTHUECKAs 3aIUTa. DIEKTPOEMKOCTh IIPOBOJHUKOB M KOH/ICHCATOPOB.
OHeprus 3apsKEHHOr0 NPOBOAHUKA, KOHAeHcaTopa Tema 13: Cuna Toka, MI0THOCTh Toka. Knaccuueckas
TEOpHsl ANEKTPOIPOBOJHOCTH. Y pPaBHEHHE HENIPEPBIBHOCTHU ISl INIOTHOCTH TOKa. 3akoH OMa i
OJTHOPOJHOTO YYacTKa Ieu. DIeKTpuieckoe conpotunienne. CoenHeHNE MPOBOAHNUKOB. 3akoH OMa B
muddepennuanpaoil hopme. 3akon Jxoyna-Jlenma. 3akon Bunemana-@panmna. D1eKTpoABIKYIIas Cuiia
HCTOYHHKA TOKa. 3akoH OMa U1 HEOZHOPOIHOTO y4yacTka rend. [Ipasmia Kupxroda. DnekTpuyueckuii TOK B
BaKyyMe, ra3e, )HIKOCTH 1 TBEPJIOM Telle.

PA3JIEJI 4. MATHETU3M

Tema 14: MarautHoe 1oJe NOCTOSHHBIX MarHUTOB U MIPOBOJHUKOB ¢ TOKOM. 3akoH AMmepa. Bexrop
MarHUTHOHM MHAYKIUH. MarHUTHOE B3auMoJIeiicTBHE TOCTOSHHBIX TOKOB. Cria Jlopenna. D¢ dexr Xomra.
Tema 15. Huknotpon. 3akoH buo-Casapa-Jlannaca. Teopema o nupKyIsLMK BEKTOpa MarHUTHON MHIYKLIUY,
IpUMeEphI IPUMEHEHH TeopeMbl. BuxpeBoil xapakTrep MarHUTHbIX nojel. Tema 16: MarHuUTHbIN NOTOK.
Teopema I'aycca s MmarHUTHOTO 1ToJisl. PaGoTa 1mo mepeMereHnio MpoBOAHNKA C TOKOM B MAarHUTHOM TIOJIE.
PamMka ¢ TokOM B OTHOPOZHOM M HEOTHOPOJHOM MArHUTHOM HOJISIX. MarHUTHOE 1OJIe ¥ MarHUTHBIH
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

JUIIOJIBHBIM MOMEHT KpyroBoro Toka. Hamarundyenue MaraeTukoB. Hanmpsok€HHOCTh MarHUTHOTO TIOJIAL.
MaruutHas nponunaemMocTb. Kinaccugukarus maraetukos. @eppomarserusm. Tema 17. SIBnenue
anekTpoMarauTHoi unaykiuu. [pasuno Jlenua. 3akon dapazes 31eKTpOMarHuTHOM UHAYKIMK. BuxpeBbie
TokH (Toku Dyko). CamouHnykiws. MHIyKTHBHOCT COJICHOU A, SIBICHUE B3aMMHOW WHITYKITHH.
Tpauchopmarop. DHeprust MarHuTHOTO 1oJst. CucTeMa ypaBHeHHE MakcBeiia B MHTErpajibHOM hopMe u
(hm3MYeCKUl CMBICT BXOAIIMX B HEC YPaBHECHUA. DIEKTPOMArHUTHOES MOJIE

PA3AEJI 5. KOJIEBAHUA U BOJIHBI. OIITUKA

Tema 18: Ileprnoamueckue nporeccel. 'apMorndeckne konebanus. MasTHUKH. Y paBHEHHE KoJIeOaHMA U ero
pemeHne. AMIDIATY 1A, 9acToTa U (asza komebanus. DHeprus xojebanmit. CBoOoMHBIE KoJeOaHUs. DHEPTH
kosrebanuii. [IpuMeps! Koae0aTeIbHBIX ABIKCHUN pa3IdHON (GU3nIecKoi mpupoasl. CBOOOTHEIE
3aryxaromye KouebaHus. XapakTepUCTUKH 3aTyXaromux kojebanuii. Tema 19: BoiHyxaeHHble KoseOaHusI.
Pe3zonanc. MexaHn4eckue U 3JIEKTpUYECKUE aBTOKoJIe0aTebHble cucTeMbl. ClioxkeHue Konebanni (OneHus,
¢urypsl Jluccaxy). AHanu3 ¥ CUHTE3 KOJIEOAHU, OHSATHE O CIIeKTpe Kosebanuii. CBsi3aHHbIE KOJIeOaHus.
Tema 20: BonHoBoe nBmxenue. [1nockas rapMoHnUuecKkas BOJHBL. J[iIHa BOJIHBI, BOJIHOBOE YHCIIO, (ha30Bast
CKOpOCTh. YpaBHEHHE BOJHBEL. OHOMEpHOE BOJIHOBOE YpaBHEHHE. YIIPYTHe BOJIHBI B Ta3ax *KHUIKOCTIX U
TBEPIBIX TeNax. DJIeMeHTH akycTHKU. Dddext Jommepa. Tema 21: CrexcTBus u3 ypaBHeHHMA MakcBea.
OnextpomarauTHble BosIHBL. OnbIThl ['epra. [kana snekrpoMarHuTHEIX BOsH. CKOPOCTb, 3HEPTH,
WHTEHCUBHOCTbH JIEKTPOMATrHUTHOH BONHEL [10TOK MI0THOCTH HEpruu BOiHEL Tema 22. UnTepdepeHms
BonH. Crosrune BoiHBEL. MHTEepPepennns ceera. OmbrT FOHTa. MHTEpdepomerp MaiikenpcoHa.
WuaTepdepenmst B TOHKUX ieHKax. [Ipumenenne naTepdepeniun. Tema 23: [puanun [toiirenca-dpenerns.
Merton 30H @perens. udppaxmus Openens Ha npocreimux nperpagax. Audpaxmus OpayHrodepa Ha
OJTHOI U BYX mmiensx. Judpakiuonnas peumerka. ['onorpadus. Judpakuns peHTreHOBCKUX JIy4ei Ha
KkpucTammnueckoit pemérke. [Ipunnun [Noiirenca-dpenens. Meron 300 @penenst. udpaxuns Openens Ha
npocreiimux nperpanax. Judpakus Opaynrodepa Ha o1HON U ABYX miessx. ndpakiyoHHas pemerka.
Tonorpadus. JJudpakius peHTTeHOBCKUX Jydel Ha KpucTauineckoi peméTke. Tema 24. dopma u cTernieHb
MOJIIPU3AIUE MOHOXPOMATHYECKHUX BOJH. IloTydeHne u aHaIN3 JIMHEHHO-TIOJIAPHU30BAHHOTO CBETA. 3aKOHBI
Bproctepa, Maimoca. JIluneitHoe By ydenpenomieHue. [[poxoxaeHue cBeTa yepes JINHEeHHbIe (ha30BbIe
IIacTUHKH. VMckyccTBeHHas ontryeckas anusorponus. @oToynpyrocTs. Bpamenne miockoctn
HOJIPHU3AIH. DIEKTPOONITHIECKNE U MarHuToonTH4Ieckue 3¢ dexTsl. XKunkne kpucrauisl. Jucnepcus
csera. ®a3oBast ¥ rpynmnoBas CKOpocTH BoJH. [loromenne n paccesiHie cBeTa.

PA3JIEJI 6. KBAHTOBAS ®U3UKA

Tema 25: TennoBoe u3nyueHue u JoMuHecHeHIUA. CHeKTpanbHbIe XapaKTePUCTUKU TEIIOBOTO W3Ty4EHHS.
3akonbl Kupxroga, Credana-bonbiimana u 3akoH cmenienust Buna. A6coutoTHo yepHoe Teno. Gopmyna
Penes-Jl>uHca u «yasTpaduonerosas katactpoday. I'nnoresza kBantoB. @opmyna [Tnanka. KBanToBoe
00BsICHEHUE 3aKOHOB TEIUIOBOTO M3inyueHus. Tema 26: Buemrnuii poroaddexr, ypaBHeHne DWHIITEHHA.
Nmnynse potoHa. I dext Komnrona. [lapnenne ceta. KopmyckynsspHO-BOTHOBOH Ayann3M CBETA.
OMnMpHUYecKre 3aKOHOMEPHOCTH B aTOMHBIX criekrpax. @opmyina bansmepa. Mogens aroma TomcoHa.
OmneiTel Pesepdopa mmo paccesHuio anbda-yacTuil. SAnepHas Moaens aroMa. Teopust aToMa BOJOPO/AA 110
Bopy. Tema 27: I'mnotesa ne bpoiins. Ombitel [JpBruccona u Ixepmepa. Andpakius Mukpovactun. [IpuHiun
HeomnpeneseHHOCTH [ eit3enOepra. BosHOBas QyHKIUS, €€ CTaTUCTHYECKUI CMBICIT M YCIOBHS, KOTOPBIM OHa
JIOJDKHA YIOBIETBOPAThL. Y paBHeHue [lIpenunrepa. Tema 28: KBaHTOBas 4acThIia B OJJHOMEPHOM
MOTEHIMAIBHOM siMe. OTHOMEPHBIN TTOTeHINANBHBIA opor U 6apbep. TyHHensHBIH 3¢ dexT. KBaHTOBBIN
rapMoHudeckuit ocrusaTop. Tema 29: CranmonapHoe ypaBHenue lIpenunrepa ams atoma Bogopoa.
BonHoBBIE QyHKIINHN 1 KBaHTOBBIE Yncia. [IpaBmia oT6opa A KBaHTOBBIX nepexonoB. Omeit LTepHa n
T'epnaxa. Db dext 3eemana. [Mpunmun [laymu. [Tepuoanyeckas tabauna snemeHToB. Tema 30: DiieMeHTHI
KBAaHTOBOH CTaTUCTUKH: (PePMHUOHBI, 0030HBI. 30HHASI KOHIEIHS TBEPABIX Tell. MeTaulbl, AN3JIeKTPHKHY,
MOJIYTIPOBOJJHHUKH (COOCTBEHHBIE M IPUMECHBIE). DINEKTPUIECKUE CBOMCTBA TBEP/BIX TEN: 3aBUCHMOCTD
3NEKTPOINPOBOJHOCTH OT TeMIeparypsl. CBepXnpoBoAUMOCTh. DOTONPOBOAMMOCTD, TFOMHHECIIEHIUS
TBEPABIX Tes. CIIOHTAaHHOE M MHIIyLMPOBaHHOE M3imydeHne. OcoOeHHOCTH Ja3epHOro u3iydeHus. OCHOBHbIE
THUIIBI JIA3EPOB U UX IPUMEHEHHUE.

PA3AEJI 7. PUZUKA. ATOMHOI'O A/J1PA. DJIEMEHTAPHBIE HACTUILIBI
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Tema 31: CocraB aTOMHOTO sipa. XapaKTEPUCTUKH SIIpa: 3apsi, Macca, SHEPTHs CBA3H HYKIOHOB. M30TOMEL.
PagnoaktuBHOCTB. BUibl M 3aKOHBI paJi0aKTUBHOTO U3JTyYeHHUs. SlepHbIe peakiy. 3aKOHbI COXpaHEHUs B
anepHbIX peakuusix. Jlenenue sipep. Cunres siaep. JlerekrupoBanue siaepHbIX u3nydenuit. [lonstue o
nozumerpuu u 3amure. Tema 32: OCHOBHBIE KJIACChI DJIEMEHTAPHBIX YacTHI. YacTUIIBI N aHTHYaCTHILIBL.
KBapku, IenTOHBI, YaCTHUIIBI — IEPEHOCYNKH B3aUMOIeHCTBINA. Bupl QyHIaMeHTanbHBIX B3aUMOICHCTBHM.
Opomonus Beenennoit u 3BE311.
4.2. 3aHATUS CEMUHAPCKOTO TUNA.
JIabopaTopHble pabOThI
Ne
i HaunmenoBanue 1a00paTopHbIX paboT / KpaTKOe CoIepKaHne
1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3y4yeHne paBHOYCKOPEHHOTO IBUKEHUS HA MAalIMHE ATBYZa»
2 |PA3JIEJI 2. TepMoanHaMuka v MOJIEKYIsipHas (hU3HKa
JIP Ne 11 «Ompenenenue oTHOIICHUS TeIIoéMKocTel raza meronoMm Knemana-Jlezopma
3 |PA3JIEJI 3. DnektpocTaTuka U MOCTOSIHHBIN TOK
JIP Ne 14 «M3yuenue Tonorpaduu 3JeKTpOCTATHIECKOTO TTOJIS
4 |PA3JIEJI 4. Maraetusm
JIP Ne 75 «/3yuyeHne MarHuTHOTO IOJIS COJIEHOMIA C TIOMOILBIO JaTYMKa XOJJIa»
5 |[PA3JEJI 5. Konebanus u BojHbl. OnTHKA
JIP Ne 29 «M3ydeHue 3aTyXaroUMX 3JICKTPOMAarHUTHBIX KOJICOaHUH B KOJIe0aTeIbHOM KOHTYPE C IIOMOIIIBIO
ocuuiutorpada
6 |PA3JIEJI 6. KBanToBas ¢gusuka
JIP Ne 138 «M3yueHnue BHemiHero horoaddexra u u3mMepeHue noctostnHoi [lnanka
7 |PA3JEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHbIC YaCTHIIbI
JIP Ne 48 «OmnbiT ®panka-I'epuay»
8 |3amuTa 1abopaTopHBIX paboT
[IpakTrueckue 3aHATUS
Ne
i TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE
1 |PA3JIEJI 1. Mexanuka
KuHematHka mocTynaTe bHOTO U BpallaTelIbHOrO IBHKEHHs. [[HHaMHKa MOCTYNATENbHOTO ABHKCHUS.
3akonsl HetoTona. 3amaun u3 pasznena 1 [3]. 3amaun u3 pazaena 2 [3]. JuHaMuka BpanaTeaIbHOTO JBUKESHHUSL.
Pabota u sHeprus. 3akoHBI COXpaHeHus. 3agaun u3 pasaena 3 [3].
2 |PA3JIEJI 2. TepmoanHaMuKa ¥ MOJIEKYJIsipHast GU3HKa
I"a30BbIe 3aKOHBL. MOJIEKYIISIPHO-KHHETHYECKast Teopusl ra3oB. [lepBoe Havano TepMOMHAMUKH,
3anaum u3 paznena 15 [3]. Tepmonunamuka. 3agauu u3 pasnena 16 [3].
3 |PA3JIEJI 3. DnexTpocTaTHKa M IOCTOSTHHBIA TOK
Onekrpocrarnka. 3akoH KyioHa, HanpsHKEHHOCTH M MOTEHIMAN AJIEKTPUYECKOT0 noJts. [IpuHimn
Cynepno3unuy. 3aaadu u3 paszaena 4 [3]. [IpoBoJHUKY B 3JIEKTPUYECKOM MOJNIE. DIEKTPUIECKHE
KOHJICHCATOPHI. 3aaun u3 pazaena S5 [3].
4 |PA3JIEJI 4. Maraetusm

MarHuTHOE 10JIe TIOCTOSTHHBIX MarHUTOB ¥ ITPOBOTHUKOB C TOKOM. 3akoH AMmIiepa. BexTop MarHuTHOI
WHAYKIAA. MarHuTHOE B3aMMO/ISHCTBHE MMOCTOSHHBIX TokoB. Cuia Jlopenna. D¢ dekr Xomna. 3agauu u3
paznena 6 [3].
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5 |[PA3JEJI 5. Konebanus u BojHbl. OnTHKA
MexaHunueckue u OJICKTPOMArHuTHBIC KoyieOanus. Yr{pyme BOJIHBI. SHGKTPOMaFHI/ITHLIe BOJIHBI. . 3auaq1/1 us3
pasznena 4 [8]. Mutepdepennus ceta. Judpakims ceeta. [lomsipusarus ceeta. 3aqauu u3 paszaena S [8].
6 |(PA3JIEJI 6. KBanToBas ¢usnka
KsanroBas nmpupoza ceeta. Teopus atoma Bogopoaa o bopy. DneMeHTsI KBAHTOBON MEXaHUKH. 3aAa4H U3
pa3zena 6 [8].
7 |PA3JEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHbIC YaCTHUIIbI
OneMeHTH! GU3UKH aTOMHOTO Apa. DIIEMEeHTH (U3UKA 3JIEMEHTApHBIX YaCTHII. 3a/1a4n U3 pa3zaena 7 [§].
4.3. CamocrosiTenbHas paboTa 00y4JarOIHuXCs.
Ne
Bun camocrositensHOM paboTh
n/m
1 |[ToaroroBka k JlabopaTopHbIM paboTam [ToAroTOBKA K MPaKTHYECKUM 3aHSATHSIM
[ToaroroBka k 3auety [loaroroBka k sx3ameny Paborta c iekiimoHHbIM MaTepuaiom Pabora
c iureparypoit CaMoCTOSATENbHOE N3yUEHUE Pa3/IeioB (TeEM) JUCIUIUIMHBI(MOIYJIS)
Brimonnenune HayuHo-uccneaoBarenbekoit padotsl (HUPC)
IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.
3 | IloaroroBka K TEKyIIeMy KOHTPOIIIO.

OCBOCHUU JUCUUIUIUHBI (MOYJIA).

5. llepeueHb wu3AaHuUi,

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

No

o/

bubnuorpapuyeckoe onrcanue

Mecto nocryna

1

Kypc ¢pusuku: yuebd. mocobue
mutst By30B / Taucust iIBanoBHa
Tpodumona. — 11-e usna., crep.
— M.: U3paTensckuii LEHTp
«Axagemus», 2006. — 560 c.

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

Cagennes, U. B. Kypc o6meit
¢u3uky : yaueOHoe rnocobue : B 3
tomax / U. B. CaBenpeB. — 19-¢
3., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-

Texkcr : anexTpoHHbIH // JlaHb : 3eKTPOHHO-ONOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/142380

Cagennes, U. B. Kypc o6meit
¢u3uky : yaeOHoe rnocobue : B 3
tomax / 1. B. CaBenbeB. — 15-¢
3., ctep. — Cankr-IlerepOypr
: JIanp, [0.T.]. — Tom 2 :

Tekcrt : 31eKTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/113945




DNEKTPUUECTBO U MAarHETU3M.
Bonnsl. Ontuka — 2019, —
500 c.— ISBN 978-5-8114-
3989-8

Cagenbes, 1. B. Kypc o6mieit
¢usuku : yaeOHoe mocodue : B 3
tomax / 1. B. CaBenbeB. — 13-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, [0.T.]. — Tom 3 :
KBanToBast ontuka. AToMHas
¢uzuka. dusnka TBEPAOro Tema.
®du3uKa aTOMHOTO s]Ipa U
anemMeHTapHbIX yactun — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1

Tekct : amexTpoHHEIH // JIaHb : AIEKTPOHHO-ONOIHOTETHAS
cucrema. — URL: https://e.lanbook.com/book/123463

COopHUK 3a/1a4 IO TUCLUTUINHE
"®uzuka" : yuebd. mocodbue ais
crypentoB UYUT u UICYTD /
T.B. 3axapoga, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kad.
"duzuka-2". - M. : MUUT,
2006. - 144 c.

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

Koxkuua C.M. ®usuxka. Yacts 1.
Koncnext nexmuii. - M.:
MMUT, 2010.-244 c.

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

Kokun C.M., Hukutenko B.A.
®wusuka. Yacts 1I. Koncnekr
nexuui. - M.: MUUT, 2013.-
178 c.

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

Hukurenko B.A., Kokun C.M.,
®wuzuka. Yacts III. Koncmekr
snexui. - M.: MUUT, 2007 .-
196 c.

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

CO6opHHUK 3a/1a4 110 001IEMY
Kypcy $usuku : yueO. mocobue
s BTy30B / B.C.
Bonbkenmrein. - 11-e usg,.,
nepepad. - M. : Hayka. ['n. pen.
¢u3.-mat. mut., 1985. - 384 c.

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

10

COopHUK 3a/1a4 IO KypCy
(U3UKH C pEIICHUSAMHE : y4eOHOE
nocob6ue 11t By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 .- 591 c.

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




6. IlepedeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIb30BAThCS TPU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmanvonnsiii  moptan  Hayunas ~ osnexTponHas — OubnmoTeka
eLIBRARY.RU (www.elibrary.ru); Enunas KOJUIEKIIUS U (POBBIX
oOpazoBarensHbIX  pecypcoB  (http://window.edu.ru);  HayuHo-TexHmdeckas
oubmuoreka PYT (MUUT) (http:/library.miit.ru); Caiit (MuTEepHET-TOCTYM)
WWW.I-exam.ru — cucremMa TectupoBanus «®DenepanbHblii dK3aMeH B cdepe
npodeccruonanbHoro oopazopanus» (OGII10).

7. lIlepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHsIEMOIo
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIE€ OTEYECTBEHHOTO IPOU3BOJCTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIUILIMHBL (MOJTYJIs).

Oneparmonnas cucrema WindowslIporpammet:

Microsoft Office

ZO0OM,

MS Teams,

Discord,

[TourckoBbIE CUCTEMBI

Skype

TecToBBIE TPOTPAMMBIL:

ABtoMatuszupoBanHas cuctema tectupoBanus (ACT),

Kadenpanbuas TectoBasi mporpamMma

Pazpabotanubie 1 mpruoOpeTEeHHbIE TPOTPaMMHbIE (00yUYarOIUe) CUCTEMBL:

«OtkpebiTas actpoHomus» dusukonRedShift,

«Buneo3zanaunuk no ¢puzuke» A.M. Gumman u ap.,

«®Du3uka B KOS,

«Ypoxu puzuku Kupmina u Medonusi»,

«JIlaboparopubie pabOThI 110 HUBHUKE,

«Bcest puzukay MynbTUMenuitHast SHIIUKIIONEANS,

«Dusuka. MynbTuMeuiHbIN Kype» Pyccobut-M,

«Kypc duzuku XXI Bexar» JI.5. bopesckuit (ManuaXayc),

«OtkpriTas pusnka» C.M. Kozen,

«Buptyanpubiil npaktakym o pusuke» OO0 «OU3MKOHY,

NnmrocTpatuBHBIA MaTepuan Mo Kypcy oOmied ¢Gu3nku, pa3paOoTaHHBINA
COTpYIHHUKAMU Ka(eapsl,

DnexkTpoHHas 6bnbauoTexa Kadenpsl,



Buneoreka xademnpsi.

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3pl, HEOOXOAUMON s
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Opranuszanusi pabodyero Mecrta CTyJI€HTa B YHHBEPCHUTETE (TeMIEpaTypHBIN
peXUM, CpEeAHss IUIOIIAJlb, MPUXOIAIIAsACS Ha YeJlIOBEKa B y4yeOHOH ayauTOpHH,
BPEMEHHON pEXUM pabOThl, OCBEIIEHHOCTh pabOYero MecTa) periiaMeHTUPYIOTCS
coorBercTBytomumu  CanlluHamu,  cobmomenne  TpeOGoBaHMI ~ KOTOPBIX
KOHTPOJIUPYETCS aJMUHUCTpaleil ydeOHoro 3aBeaeHus.Kpome Toro, Kaxmbii
cCeMecTp Iepel HadajioM paboThl B YYE€OHBIX JTAOOpaTOpHsIX MPOBOJIUTCS
MHCTPYKTaXX CTYJEHTOB IO TEXHUKE O€30MaCHOCTHU, CTYICHTHI HE JOMYCKAIOTCA K
3aHATUSAM, TOKa HE O3HAKOMATCS C WHCTPYKIHEH W HE TIOCTaBAT IMOAINUCH B
COOTBETCTBYIOLLEH BEAOMOCTH.

JUi TeKUMOHHBIX 3aHATUN: JIEKIMOHHBIHN 3aJ1, ayTMOBU3YaJIbHbII KOMILIEKC.

JUi1 ceMUHapOB: KOMIIBIOTEPHBIM Kilacc (JIOKalibHasi ceTh, cocTosimas u3 30
paboumx cTaHIMi, cepBepa, KOMIIbIOTEpa IIPENOAaBaTeNsl), MHTEpaKTUBHAs JJOCKa U
CBSI3b C Ay TMOBU3YAIbHBIM KOMILIEKCOM, BBIXOJ] B IHTEpHET.

Jlnis mpoBeaeHus J1abopaTOPHBIX PabOT: KOMIUIEKC AJIEKTPOU3MEPHUTEITHHBIX
dusznyeckux mpubOpoB; Ta0OpaTOPHBIE YCTAHOBKM TEMAaTHYECKOTO HAa3HAYCHUS,
COOTBETCTBYIOIIME J1abOpaTOpHOMY TMpakTUkyMmy. JlaGopaTopHbie pabOTHI 1O
muctuminHe «dusnka» nTpoBoAATCS B ClIEHUAIBHO 000PYAOBAHHBIX J1a0OpaTOPUIX
C IPUMEHEHUEM HEOOXOUMBIX CPEJICTB 00yUYEHHS: JTa0OpaTOPHOTO 000PYIOBaHUS,
0o0pa3loB A UCCIENOBAaHUM, METOIUYECKUX MOCOOMH, KOMIBIOTEPHBIX CPEICTB
00pabOoTKU pe3yabTaTOB U3MEPEHUI.

[Ipy  BBINOJHEHWH JTAOOPATOPHBIX  pabOT  MPOBOAATCSA:  MOATOTOBKA
o0opynoBaHusi U IpUOOPOB K paboTe, N3yueHnEe METOAMKH BBITIOJHEHHUS PaboTHl,
BOCTIPOM3BEJICHUE H3Y4aeMOro sIBIICHUS, WM3MEPEHUE BEIMYWH, OMpPEIeICHHUE
COOTBETCTBYIOIIMX XapaKTEpPUCTUK U TIOKa3aTesield, oO0paboTka MdaHHBIX U HX
aHanu3, 00o01eHrne u o0paboTka pe3yabTaToB.

9. ®opMa NpoOMEKYTOUHOU ATTECTAIUU:

3a4eT BO 2 cemecTpe.
DK3aMeH B 3 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON

arrecranum, p33pa6aTBIBaIOTCﬂ B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).
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«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



