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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, METOAbl  MAaTeMaTHYEeCKOTO  aHaliM3a W MOJCJIMPOBAaHUS B
npo¢eCCUOHATILHON JIEATEIBHOCTH |

OIIK-3 - Cmocobern B cdepe cBoeil mpodeccHOHATBLHON eI TEIBHOCTH
NPOBOAUTL HW3MEpPEHUs U  HaOmojeHusi, oOpabaThiBaTh U MNPEACTABIATH
AKCIIEPUMEHTAJIbHBIC IAaHHBIE U PE3yJIbTaThl HCTIBITAHUN.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeAroiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HATD:
3HaTh METOJIbI €CTECTBEHHBIX HAyK, MAaTeMaTUYeCKoro aHajiuM3a |
MOJICTTUPOBAHUSI.

YMeTh:

YMeTh pemrath MHXEHEPHBIE 3a/laud B MPO(PECCHOHATBLHON ACATSIBHOCTH C
WCIOJIb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAyK, MAaT€MaTH4Ye€CKOr0 aHaiu3a |
MOJICJTUPOBAHUS.

Biaagern:
HaBwixamu, IpuMeHEHUsI €CTECTBEHHOHAYUHBIX M OOIICMHKEHEPHBIX 3HAHU,



MCTOJO0B MATCMATHUYCCKOI'0 aHajin3a MW MOJACIIMPOBAHUA, TCOPCTUYCCKOTIO U
IKCIICPUMCHTAJIbHO UCCIICAOBAHUA B HpO(i)GCCI/IOHaHBHOﬁ JCATCIIBHOCTH.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCUUILIUHBI (MOAyJisi) coctaBisier 8 3.e. (288
akaJeMHYeCKuX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUM:

KonunuecTBo yacos
Tun yueGHBIX 3aHATUI Cemectp
Bcero
Ne3 Ne4
KonTakTHas pabota mpu poBeieHUU Y4eOHBIX 3aHATUH (BCETO): 80 40 40
B Tom uucie:

3aHATHS JEKIIMOHHOTO TUTIA 32 16 16
3aHATHUSI CEMUHAPCKOTO TUIIA 48 24 24

3.3. O0ObeM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOyYaromuXxcsi C
nearoru4eckuMy paboTHUKaMH U (W) JUIAMU, TIPUBJICKAEMBIMHU K pealn3aliu
oOpa3oBaTeNbHOM  MpPOTPpaMMbl  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiisieT 208 akageMuyeckux yaca (0B).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYATILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4YeHHUH, 00bEM JHUCIMIUIMHBI (MOIYJISI) MOXKET OBITh peaau30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJaronuxcsi, a Takke B Gopme
KOHTaKTHOW pabOThl OOyYaronuxcsi C TMeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TIPUBJICKAEMBIMH K peaM3aiii 00pa3oBaTEIbHOM MPOTpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOU aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.



TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PA3AEJI 1. MEXAHUKA

Tema 1: IIpenmer u 3anaun ¢pusuku. Kunemarnka: OCHOBHBIC TOHATHS. J[BM>KeHHE 1O MPSIMON: CKOPOCTb,
yckopenue. KpuBonuneiinoe asuxxenue. HopManbHoe 1 TaHTeHIIMansHoe yckopeHnue. Kunemaruka
BpalaTeIbHOTO IBUKEHUS: YIJIOBas CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBA3b C IMHEHHOW CKOPOCTHIO U
yckopenueM. Tema 2: MHepLuanbHble CUCTEMBI OTCUeTa U NepBhlii 3akoH HeroToHa. BTopoii 3akon HeroToHa.
Macca, umnyisc, cuna. LleHTp Macc cucTeMsl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABIKCHUS MaTepHaIbHON
tTouku. Tpernii 3akoH HproToHa. 3aK0H cOXpaHEeHHs UMITyJIbca. 3akoH BecemupHOTO TsATOTeHH. CHITHI
conpotuBieHus. Tema 3: JlnHaMuKa BpaIaTeIbHOTO IBI)KEHHA. MOMEHT CHIIBI; MOMEHT MHEPIIMH; MOMEHT
umnynbca. Teopema lllteitHepa. OCHOBHOI 3aKOH IWHAMUKH BPAIaTeILHOTO IBHKECHHUS B CIIydae CUCTEMBI
TOYEK M B CIIydae TBEPAOTO Tena. 3aKOH COXpaHeHUS MOMEHTa UMIyibca. I mpockonsl. Tema 4: Pabora
nepeMeHHOM cuibl. MomHocTs. Kunetndeckas 3Heprus Tena npy NOCTYNaTeIbHOM JBUKEHUH.
Kunernueckas sHeprus Tena npu BpamaTeasbHoM aABwxkeHuu. I[lone cun. KoncepBaTuBHBIE U
HEKOHCEpBaTUBHBIC CUJIBI, MpuMephl. [loTeHuansHast sHeprud. IloTeHnnanbHas SHeprus B MOJIe CUII
TSDKECTH, TOTEHIIUAIbHAS SHEPTUsl YIPYTo Ne(opMUPOBAaHHOM NPYKUHBI. 3aKOH COXPaHEHHSI TIOJIHON
MEXaHHUYECKOW 3HEPTUH B I10JIE MOTEHIINAIBHBIX CHJI. 3aKOH BCeMHpHOTro TaroteHus. Ilepas, BTopas u
TpeThs KocMUueckre ckopoct. Tema 5. Yrpyrue HanpsbkeHus U ieopMalvy B TBepAOM Tede. 3akoH ['yka.
Monyns FOnra. Koadduument [Tyaccona. Obmmue cBoiicTBa xkuakocTeit u ra3oB. CTanOHApHOE TEUCHUE
UEaIbHOM KUAKOCTU. Y paBHEHHE HENPEpbIBHOCTH. Y paBHeHue bepnyniau. Tema 6. [Tpunuun
OTHOCHTEJIHOCTH U Npeobpa3oBanus [ ammies. DkcriepuMeHTaIbHbIE 000CHOBAHUS CHIENNATLHON TCOPUH
otHOcutensHOCTH (CTO). IToctynater CTO. OTHOCHUTENHFHOCTh OTHOBPEMEHHOCTH U MIPpeoOpa3oBaHus
Jlopenna. CokpaiieHue AIUHBI K 3aMENTICHAE BpEMEHH B IBHXKYIIMXCS CUCTEMaxX OoTcdeTa. PensaTHBUCTCKHM
UMITyJbC. B3auMOCBSA3b MacChl M SHEPTUH.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVYJISIPHAS ®U3UKA

Tema 7: MonekymsipHast husuka. MneanbHplil ra3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. V30X0opHbIH,
n300apHBbIid, ©30TePMUYECKH Tpoliecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbsca. OcHoBHOE
ypaBuenne MKT. Pacnpenenenune MaxkcBesia MOJIEKYJT HAEAIBHOTO rasa mno ckopoctaM. OnsitT HltepHa.
Bapomerpuueckas ¢popmyna. Pactipenenenne bonbimana. Cpenssist uimHa cBOOOIHOTO TTpodera MOJeKy.
SBnenus mepeHoca (TEIUIONPOBOAHOCTD, u G y3us, BHyTpeHHee TpeHne) Tema 8: BHyTpeHHss SHeprus ra3a
u ee u3MeHeHue. [lepBoe Hawano TepMoguHaMUKU. Y paBHeHUEe Maiiepa. MoJeKyIsipHO -KHHETHYIeCKast
TEOpHsI TEIIOEMKOCTH. CBSsI3b TEINIOEMKOCTH C YHCIIOM CTEIIeHel CBOOO B MOJIEKYI ra3a. AnnadaTHBIN
nporecc. [Tonurponueie npouecchl. [IpeoOpa3zoBanue TEMIOTH B MEXaHUUECKYIO paboTy. Temnossie
maruubl. [{ukin Kapao u ero koadduiiuent nosesHoro neiicteus. Tema 9: Dmnupuueckas TeMepaTypHas
mkana. TepMoauHaMHu4eckoe paBHOBECHE U TeMiepaTypa. KBasucrarnueckue npoueccsl. Y paBHEHHE
COCTOSIHUS B TepMoanHamuke. O6paTuMblie U HeoOpaTUMBIE TIpoleccsl. BTopoe Havyaao TepMOJHMHAMUKH.
Ourponus. CTaTUCTUUECKOE TOJIKOBAHKME SHTPOITHH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 31ekTpocTaTnyeckoro nojsi. CuiioBble auHUM. [IpuHiun
cynepnosunuu. Teopema ['aycca B MHTErpanbHOM (hopMe U ee MPUMEHEHHE ISl pacyeTa 3JIeKTPUIECKUX
nonel. Llupkynsanust HanpsXKEHHOCTU IEKTPUIECKOro noist. [ToTeHuan 3neKTpuIecKoro nosl.
OKBHUITOTEHIIHATBHBIE TIOBEPXHOCTH. CBA3b HANPSHKEHHOCTH M NoTeHnuana. Tema 11: Dektprueckoe moie
Jqunond. J{unoss Bo BHEITHEM 3JeKTpudeckoM mone. [Tomspusanus nnanekTpukoB. OpHeHTaMOHHBIA 1
nehopMaIMOHHBIA MEXaHU3MBI TOJISIpU3aui. BeKTop 3ekTpudeckoro cMmenieHus. Teopema ["aycca st
AIIEKTPOCTATHYECKOTO MOJIS B TUAJIEKTpUKe. JIM3IekTpudeckas IpOHUIIAeMOCTh BEIIECTBA. DIIEKTPUIECKOE
TI0JI€ B OTHOPOJHOM JIUAJIEKTPUKE. DIIEKTPETH U cerHeTOIeKTpHKH. [Tre303ddext. Tema 12: [TpoBomHUKH B
3NEKTPUUYECKOM HoJ€e. DNEeKTpocTaTudecKas 3aluTa. DIEKTPOEMKOCTb IPOBOJHUKOB U KOHJEHCATOPOB.
OHeprus 3apsKeHHOr0 MPOBOAHMKA, KoHeHcaTopa Tema 13: Cuna Toka, minoTHocTh Toka. Kiaccuueckas
TEOpHsl ANEKTPOIPOBOJHOCTH. Y paBHEHHE HENIPEPBIBHOCTHU ISl INIOTHOCTH TOKa. 3akoH OMa Juis
OJTHOPOJHOT'O Y4acTKa LeMu. DIeKTpuieckoe conporunnenue. CoelnHeHne NPOBOAHUKOB. 3akoH OMa B
muddepernmanpaoit hopme. 3akon Jxoyna-Jlenma. 3akon Bunemana-®panina. DIIeKTpoABIKYIIAS CHIIA
MCTOYHHKA TOKa. 3akoH OMa JuIs HEOZHOPOIHOTO y4yacTka rend. [Ipasmia Kupxroda. Dnekrpuyueckuii TOK B
BaKyyMe, ra3e, )HIKOCTH U TBEPJIOM Telle.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PA3AEJI 4. MATHETU3M

Tema 14: MarautHoe 1ose NOCTOSHHBIX MarHUTOB U IIPOBOJAHUKOB ¢ TOKOM. 3akoH Ammnepa. Bexrop
MarHMTHOHM WHIYKIMH. MarHuTHOE B3aMMOJIEHCTBHE ITOCTOSHHBIX TOKOB. Cuita Jlopenna. D¢ dexr Xomna.
Tema 15. Huknotpon. 3akoH buo-Casapa-Jlannaca. Teopema o nupKyJsIMK BEKTOpa MarHUTHON MHIAYKLIUY,
IpUMeEpbI IPUMEHEHHs TeopeMbl. BuxpeBoii xapakrep MarHuTHbBIX nojei. Tema 16: MarHuTHbIN MOTOK.
Teopema 'aycca s MarHuTHOTO 1oJ1st. PaboTa 1o nepeMenieHnIo NpoBOHNKA C TOKOM B MAarHUTHOM I1OJIE.
PamMka ¢ TOkOM B OTHOPOZAHOM M HEOJIHOPOJIHOM MAarHUTHOM HOJSX. MarHUTHOE 1OJI€ 1 MAarHUTHBIN
JUIONBHBIA MOMEHT KPYyroBoro Toka. Hamaramuenne MmarneTHKoB. HarmpsikeHHOCTh MATHUTHOTO TOJIS.
MarauTHas nporunaemMocTs. Knaccngukamnms maraetukos. @eppomarderusm. Tema 17. SIBnenne
3neKTpoMarHuTHO# nHAyKIuu. [IpaBmio Jlenma. 3akon @apaznes 31eKTpOMarHUTHOW HHAYKIWN. Buxpessie
TokH (TokH Dyko). CamomHIyKIws. HIyKTHBHOCTE COJICHOHUAA. SIBIICHHE B3aUMHON HHIYKIIAH.
Tpanchopmarop. DHeprus MmarauTHOro nosis. CucreMa ypaBHeHUI MakcBelia B HHTErpalibHOM opMe U
(u3MyeCKHUii CMBICI BXOJSIIUX B HEe ypaBHEHHUH. DJIEKTPOMAarHUTHOE MOJIe

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: Ilepuoauyeckue nporeccsl. 'apMoHndeckre Koaedanus. MasTHUKU. YpaBHEHUE KojleOaHUH U ero
penienne. AMIUTMTY 12, 9acToTa U (paza KonebaHus. DHeprus kosebanuit. CBoOo1HbIe KoneOaHus1. DHEPTrHs
kosreO6anuit. [IpuMeps! Koe0aTeTbHBIX ABIKCHUN pa3IdHON (GU3NIecKoi mpupoasl. CBOOOIHEIE
3aryxaromue KojeOaHus. XapakTepUCTHKH 3aTyXaromux konebannii. Tema 19: BeHy)XIeHHBIC KOJIeOaHUS.
Pe3onanc. MexaHn4eckue 1 3JI€KTpUUECKUE aBTOKoJIe0aTenbHble cucteMbl. CliojkeHne KonebaHui (OneHus,
¢urypsl Jluccaxy). AHanN3 ¥ CHHTE3 KOJIEOAaHHM, TIOHATHE O CIIeKTpe KosebaHni. CBs3aHHbBIE KOIeOaHMsI.
Tema 20: BoiHoBoe nBmxenue. [1nockas rapMoHnyueckas BOJHBL. JiIMHa BOJIHBI, BOJIHOBOE YHCIIO, (ha30Bast
CKOpOCTh. YpaBHeHHUE BONHBL. OTHOMEPHOE BOIHOBOE YpaBHEHHUE. YTIPYTHe BOJIHBI B Ta3ax KUAKOCTSIX U
TBEPABIX Tenax. DineMeHThl akycTHkH. Dddekt Jomnepa. Tema 21: Cnenctus U3 ypaBHeHHH MakcBesuia.
OnexTpoMarHuTHbIe BOIHBL. OnbITe ['epria. [llkana aneKkTpoMarHuTHBIX BoJH. CKOPOCTb, YHEPTHS,
MHTEHCHUBHOCTD 3JICKTPOMAarHUTHOH BOJHBL [10TOK MI0THOCTH 3HEpriK BoJHBL Tema 22. MHTepdepeHus
BonH. Crostune BonHEL MHTEeppepenuus ceera. Onbit FOHTa. MHTepdepomerp MatikenbcoHa.
WuaTepdepennmst B ToHKUX ieHKax. [Ipumenenne naTepdepenun. Tema 23: [puanun [toiirenca-dpenens.
Merton 30H @perens. Judpaxuus Openens Ha npocreiimux nperpagax. Audpaxmus @payHrodepa Ha
OJTHOM M IBYX mensx. Judpakiauonnas pemerka. 'onorpadus. Andpakius peHTTeHOBCKHX JIy4deil Ha
Kpuctamnaeckoi pemérke. [Ipuamun [rofirenca-®dpenens. Meron 3ou @penens. Audpakus Operens Ha
npocreiimux nperpanax. Judpakuus Opaynrodepa Ha oHOH 1 ABYX miessx. ndpakioHHas pemerka.
Tonorpadus. JJudpakius peHTTeHOBCKUX Jydel Ha KpucTauindeckoit pemérke. Tema 24. dopma u cTeneHb
MOJIIPU3AIIUE MOHOXPOMATHYECKHUX BOJH. IloTydeHne u aHaIN3 JTMHEIHO-TIOIAPHU30BaHHOTO CBETA. 3aKOHBI
Bproctepa, Mamoca. JIuneitHoe nBynydenpenomiicHue. [IpoxoxaeHue cBeTa yepes JnHeiHbie (ha30Bbie
miacTuHKU. MckyccTBeHHas onrtuyeckas aHuzotponus. @oroynpyrocts. Bpaiienue ninockoctu
MOJSIPHU3AUH. DIEKTPOONITHIECKNE U MarHuToonTHIeckne 3¢ ¢dexTol. XKnuakue xkpucramisl. nucnepcus
ceeta. ®a3oBas U rpynmosas ckopocTy BoaH. [Tornomenne u paccesHue cBera.

PA3JIEJI 6. KBAHTOBAS ®U3NKA

Tema 25: Tennosoe usnyueHue u MoMuHecueHIMA. CIeKTpanbHble XapaKTePUCTUKU TEIJIOBOIO M3ITyUSHHUS.
3axons! Kupxroda, Credana-bonpiimana u 3akoH cmenienns Buaa. AbcomoTHO yepHOe Teno. Popmyna
Penes-/l>xunca u «ynasTpaduonerosas katactpoday. 'mnoresa kBantoB. @opmyina [Tnanka. Kaarosoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO m3myueHus. Tema 26: Buemmauii poroaddekr, ypaBHeHne DWHIITEIHA.
Nmmynbe potona. Dpdext Komnrona. lasnenne ceta. KopmyckyasipHO-BOJHOBOM qyau3M CBETa.
OMIuprYecKkre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bamsmepa. Moaens atoma TomcoHa.
OmneiTel Pesepdopa o paccessHuto anbda-yacTuil. SnepHas Moaens aroMa. Teopust aToma BOJOpOa I10
Bopy. Tema 27: I'mnotesa ne bpoiins. Onbitel [JpBruccona u Ixepmepa. Audpakius mukpovactun. [IpuHiumn
HeomnpeneneHHocTH [ eitsenOepra. BomHoBast GyHKIM, €€ CTATHCTHYECKUI CMBICI M YCIIOBHSI, KOTOPBIM OHa
JIOJDKHA yAoBieTBopATh. Y paBHeHue lllpenunrepa. Tema 28: KBaHTOBas uacTuiia B OAHOMEPHOI
NOTEHIMAIbHON siMe. OTHOMEpPHBIH NMOTeHIMAILHBIN Topor 1 0apbep. TyHHenbHbIN 3¢ ¢dexT. KBaHTOBEIN
rapMoHuveckuit ocrmustop. Tema 29: CranmonapHoe ypaBaenue lllpennHrepa ams atoMa BoAOpoa.
BonHoBBIe QyHKIINN 1 KBaHTOBBIE 4rcia. [IpaBuna or6opa s KBaHTOBBIX nepexooB. OmbIT LlTepHa n




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

I'epnaxa. D¢ dexr 3eemana. [Ipunanun [laymu. [leprnonndeckas Tabnuia snemenToB. Tema 30: DneMeHTH
KBaHTOBOH CTaTUCTUKH: (DepPMHUOHBI, 0030HBI. 30HHAsI KOHIEIHS TBEPABIX Tell. MeTalulbl, INJIeKTPHUKHY,
MOJIYIIPOBOJHUKHU (COOCTBEHHBIE M IPUMECHBIE). JNEKTPUUIECKUE CBOHCTBA TBEPBIX TEJ: 3aBUCHMOCTD
9JEKTPOIIPOBOAHOCTH OT TeMnepaTypbl. CBEpXIpoBOAUMOCTh. DOTONPOBOAMMOCTD, IIOMHUHECICHIINS
TBEPABIX Tesl. CIIOHTAaHHOE M MHTYLIPOBaHHOE M3irydeHne. OcoOEHHOCTH J1a3epHOro u3iydeHusi. OCHOBHbIE
THIIBI JIa3€POB U UX IIPUMEHECHHE.

PA3AEJI 7. PU3NKA. ATOMHOI'O A1PA. ODJIEMEHTAPHBIE HACTUILbI

Tema 31: CocraB aTOMHOTO sipa. XapaKTePUCTUKH sIIIpa: 3apsizl, Macca, SHEPTHs CBSI3U HYKIOHOB. V30TOIIBL.
PagnoaktuBHOCTS. BUabl 1 3aKOHBI paJHOaKTUBHOTO N3ITy4EHHS. SInepHble peaknuy. 3aKOHBI COXPAHEHNUS B
AaepHBIX peaknuax. lenenne spep. Cuntes sanep. JeTekTupoBanue aaepHbIX m3mydeHuid. [lorstue o
Jo3umMeTpuu U 3amure. Tema 32: OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YacTUIl. YaCTHUIIBl U aHTUYACTHILIBI.
KBapkw, IenTOHBI, YaCTHUIIBI — IEPEHOCYMKH B3aUMOIeHCTBIA. Bupl QpyHIaMeHTanbHBIX B3aUMOICHCTBHM.
Opomonus BeeneHHolt u 3BE311.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

HaumenoBanue 1abopatopHbIx paboT / KpaTkoe coaep:KaHue

PA3/IEJI 1. Mexanuka

JIP Ne 1 «M3y4yeHne paBHOYCKOPEHHOTO IBUKEHUS HA MAalIUHE ATBYa»

PA3JIEJI 2. TepmonnHaMuka U MOJIEKYJIIpHas pU3HKA
JIP Ne 11 «Onpeznenenue oTHOILLIEHUS TEINIOEMKOCTEN ra3a metoaoM Knemana-Jlezopmar

3 |PA3JEJI 3. DnexkrpocTaTika U HOCTOSHHBINA TOK
JIP Ne 14 «M3y4enue Tonorpaduu 3I1eKTPOCTATHIECKOTO OIS

4 |PA3JIEJI 4. Maraetusm
JIP Ne 75 «/3yuyeHue MarHuTHOTO IOJIS COJIEHOM/IA C IIOMOILBIO JaTYMKa XOJJIa»

5 |PA3JIEJI 5. Konebanus u BoaHbl. OnTHKA
JIP Ne 29 «M3y4eHue 3aTyXaroux dJICKTPOMAarHATHBIX KOJICOaHUH B KOJIeOATeTbHOM KOHTYPE C TTIOMOIIBI0
ociutorpada»

6 |PA3JIEJI 6. KBantoBas ¢gusuka
JIP Ne 138 «M3yuenue BHemiHero horoaddexra u u3mMepeHue nocrostnaoi [lnanka

7 |PA3JIEJI 7. ®u3uka aTOMHOTO sifjpa. DJIeMEeHTapHbIe YaCTHUIIbI
JIP Ne 48 «OmnbiT ®panka-I'epuar»

8 |3amura 1abopaTopHBIX paboT

[IpakTueckue 3aHsaTHS
Ne
/m TemaTuka MPAKTUYCCKUX 3aHATHH/ KpaTKoO€ COACPIKAHUC

1 |PA3JIEJI 1. Mexanuka
KnnemaTHka nmoctynaTeabHOTO M BpaliaTeIbHOTO ABMKEHHS. JJMHaMIKa OCTYIIaTeIbHOTO JIBIKEHHSI.
3akons! HetoToHa. 3anaun u3 paznena 1 [3]. 3apaun u3 paszaena 2 [3]. luHaMuKa BpalaTeaIbHOTO JBUKEHUSL.
Pabora u sHEprus. 3aKkoHBI coxpaHeHus. 3a1adu u3 paszaena 3 [3].

2 |PA3JIEJI 2. TepmoanHaMuKa ¥ MOJIEKYJIsipHast GU3HKa
I"a3oBblie 3aKOHBL. MOJIEKYIIIPHO-KHHETHYECKast Teopusl ra3oB. [lepBoe Havano TepMOMHAMUKH,
3amaun u3 paznena 15 [3]. Tepmonunamuka. 3agaun u3 pasaena 16 [3].

3 |PA3JIEJI 3. DnexkrpocTaThka U HOCTOSHHBINA TOK

3H€KTp0CTaTI/IKa. 3akon KyJ'IOHa, Hal'[pﬂ)KéHHOCTL 1 MOTCHIHAJI SJICKTPHUICCKOIO IOJIA. HpI/IHIII/Il'[




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
cyneprio3unud. 3agaqn u3 paznena 4 [3]. [IpoBoIHUKH B 3IEKTPHICCKOM TIOJIE. DIIEKTPUICCKIE
KOHJCHCATOphI. 3afauu u3 pazaena 5 [3].
4 |PA3JIEJI 4. Maraetusm
MarsutHoe MoJie MOCTOSTHHBIX MArHUTOB U MPOBOJHUKOB ¢ TOKOM. 3aKoH AMmepa. BekTop MarHUTHOI
UHIYKIUU. MarHuTHOE B3aUMOJICHCTBHE TOCTOSHHBIX TOKOB. Crita Jlopenna. Dddekr Xomna. 3amaun u3
pa3zena 6 [3].
5 |[PA3JEJI 5. Konebanust u BojHbl. OnTHKA
MexaHHYeCKHe U 2JIEKTPOMArHUTHBIE KoIeOaHus. YIIpyrue BOMHBL. DJIeKTPOMAarHUTHBIE BOJHBL. . 3aaull U3
pa3zena 4 [8]. UaTepdepenmus ceta. Audpaxmus ceeta. Ilomspusamus ceta. 3agaqu u3 pa3zgena S [8].
6 |(PA3JEJI 6. KBanToBas ¢usnka
Ksanrosast npupoaa ceera. Teopus aTomMa Bomopoa o bopy. DneMeHTsI KBAHTOBO# MEXaHHUKH. 3a1auu U3
paznena 6 [8].
7 |PA3JEJI 7. ®u3uka aTOMHOTO si7ipa. DJIEMEHTAPHbBIC YaCTHIIBI
DOneMeHTH! (PU3UKH AaTOMHOTO Apa. DIIEMEHTH (PU3UKH dIIEMEHTAPHBIX YacTHII. 3aia4n u3 pa3zaena 7 [8].
4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.
Ne
Buna camocTosTenpbHOM paboThI
n/m
1 |IToaroroBka k mabopaTopHbIM padboTaM [ToAroToBKa K MPAKTUYECKUM 3aHATUSAM
[Toaroroska k 3auery [ToaroroBka k 3x3ameny PaboTa ¢ JIeKIIMOHHBIM MaTepuaiiom Pabota
c iureparypoit CaMoCTOSATENbHOE N3yUEHUE Pa3/IeioB (TEM) TUCIUIUIMHBI(MOYJIS)
Brimonnenue HayqHO-HUccleqoBarenbckoit padorsl (HUPC)
[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.
3 IToaroroBka K T€KyIemMy KOHTPOJIIO.

5. llepeueHs wu3MAHUN,

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

11\;.911 bubnuorpaduueckoe onucanue Mecro nocryna
1 Kypc dusuku: yuebd. mocodue http://library.miit.ru 9bC «Akagemus»
nnst By3oB / Taucus MiBanoBHA https://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumoa. — 11-¢ m3x., crep. | PYT (MHHAT)
— M.: U3naTenbCckuii HEHTP
«Axkagemus», 2006. — 560 c.
2 Cagennes, U. B. Kypc o6meit Texkcr : anexTpoHHbIH // JIaHb : 3IEeKTPOHHO-ONOINOTEYHAS

¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
3., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uznka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-

cucrema. — URL.: https://e.lanbook.com/book/142380




Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nmocobue : B 3
tomax / U. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, [06.T.]. — Tom 2 :
DJNEKTPUYECTBO U MarHETU3M.
Boansl. Ontuka — 2019, —
500 c. — ISBN 978-5-8114-
3989-8

Texcrt : 31eKTpoHHbIH // JIaHb : 3NEeKTPOHHO-ONOIHOTEeYHAS
cucrema. — URL.: https://e.lanbook.com/book/113945

Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nmocobue : B 3
tomax / U. B. CaBenbeB. — 13-
u3n., crep. — Cankr-IlerepOypr
: Jlanp, [06.T.]. — Tom 3 :
KBantoBas ontuka. AToMHast
¢uzuka. Pusnka TBEPAOro Tela.
®u3uKa aTOMHOTO fA]Ipa U
aneMeHTapHbIX yactur — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1

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

COopHMK 3a/1a4 IO TUCHIUTIINHE
"®uzuka" : yued. mocodue s
cryneatoB UYUT u UCYTD /
T.B. 3axaposa, 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 (MUMT)

Koknua C.M. ®usuxka. Hacts L.
Koucnekr gexuuii. - M.:
MMUUAT, 2010.-244 c.

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

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

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

Hukurenko B.A., Kokun C.M.,
®wusuka. Yacts 11I. Koncnekr
saeknuit. - M.: MUUT, 2007 .-
196 c.

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

COopHUK 3a/1a4 TI0 00IIEMY
Kypcy ¢u3uk : yued. mocobue
1utst BTy30B / B.C.
Bonpkenmreiin. - 11-e u3g.,
nepepabd. - 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 33724 IO KypCY http://library.miit.ru PYT (MUUT)
(GU3MKHU C pereHusIMA : yuyeOHoe
nocobue s By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 .- 591 c.

6. IlepeyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX ©0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmanvonnslii  moptanm  Hayunas  osnexTponHHass — OuOnmoTeka
eLIBRARY.RU (wwwe.elibrary.ru); Enunas KOJIICKITUS U POBBIX
oOpazoBatenbHbix  pecypcoB  (http://window.edu.ru);  HayuHo-TexHu4eckas
ouobmmoreka PYT (MUUT) (http:/library.miit.ru); Caiit (MHTEepHET-I0CTYN)
WWWw.i-exam.ru — cuctema TecTHpoBaHus «DenepanbHblii 3K3aMeH B cdepe
npodeccuonansHoro oopazosanus» (OII10).

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJIHO  PaCHpOCTPaHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
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

Pa3zpaboTtannbie u npuoOpeTeHHBIE MPOTPAMMHBIE (00YUaIOIINE) CUCTEMBI:
«OtkpsiTas actpoHomus» PuzukoHRedShift,
«Buneo3zamaunuk no ¢puszuke» A.M. Gumman u ap.,
«®Du3uka B MIKOJIE»,

«Ypoxku puzuku Kupuina u Medoaus»,

«JIlaboparopubie pabOTHI 110 HUBHKEY,

«Bcs duzukay MynbTuMennitHast SHIIUKIONE NS,
«Duzuka. MynsTuMenniigslii Kype» Pyccobur-M,

«Kypc duzuku XXI Bexa» JI.A. bopesckuit (ManuaXayc),
«Otkpeoitas puzuka» C.M. Kozern,



«Bupryanphsiii npaktukym no ¢pusuke» OO0 «OU3NKOH»,

NnmoctpatuBHBI MaTepuan 1o Kypcy oOmied ¢u3uku, pa3paboTaHHBIN
COTpYIHHUKAaMU Kadeapsl,

DnexkTpoHHas 6bubauoTexa Kadeapsl,

Buneoreka kademnpsi.

8. OmucaHne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOmMMMOW IS
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOoIlecca Mo AUCIUTIINHE (MOIYIIIO).

Ji JEKUMOHHBIX 3aHATUN: JIEKIMOHHBIN 3aJ1, ayJMOBU3YaAJIbHbIN KOMILIEKC.

JUIsi ceMHHApOB: KOMITBIOTEPHBIN Kjacc (JOKanbHas ceThb, coctosmas u3 30
pabounx CTaHIIMA, cepBepa, KOMIbIOTEpA MPENoiaBaTesl), UHTEPAKTHUBHAS JOCKA U
CBSI3b C ayTMOBU3YAIbHBIM KOMILUIEKCOM, BBIXOJ] B IHTEpHET.

Jlig mpoBeaeHUs J1a00opaTOPHBIX PabOT: KOMIUIEKC 3JIEKTPOM3MEPHUTENBbHBIX
¢uznyeckux NpubOpoB; 1a0OpaTOPHbIE YCTAHOBKM TEMAaTHYECKOIO HAa3HAYEHUS,
COOTBETCTBYIOLIME JabOpaTOpHOMY MpakTUKyMy. JlabopaTopHble pabOTHl 1O
muciuminHe «dusnka» TpoBOAITCS B ClIEHUAIBHO 000PYAOBAHHBIX JIAOOPATOPHSIX
C MPUMEHEHUEM HEOOXOUMBIX CPEJICTB O0yUEHHUs: 1a00paTOPHOro 000PYI0BaHUA,
00pa3IoB A UCCIENOBAHUMN, METOIUYECKHX MOCOOMH, KOMIBIOTEPHBIX CPEICTB
00pabOoTKU pe3yabTaTOB U3MEPEHUI.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3ayer B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSEMbIE MPU MPOBEACHUU MPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«Duzuka»

CoracoBaHo:

3aenyromuii kaheapor Y TbhullC
3aBenyromuii kadeaport Ousnka

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

A.B. [TayTkuna

C.I1. BakyneHko
H.B. brixos

H.A. Kisruesa



