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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

OCHOBHOU 1eNbI0 HU3y4YEHUS Y4YEOHOW MUCHMIUIMHBI «Du3nKay SBISETCS
(dopMupoBaHre y 00yJaromerocsi KOMIETeHIIMH AJIs HAy9HO-UCCIIEJ0BATENbCKOM
TSI TEIIbHOCTH:

- cOop, W3ydyeHHE HAYyYHO-TEXHHUECKOW HH(POpPMAINH, OTCUYECTBEHHOTO M
3apyOeKHOT0 OMBITA [0 TEMATUKE UCCIIEAOBAHMS;

- aHAIW3 HAYYHO-TEXHUYECKOM UWHGOpMAIMK, OTEYECTBEHHOTO U
3apyOe’KHOT0 OMNBITA [0 TEMATUKE UCCIICAOBAHMS;

- IPOBEJICHUE PKCIIEPUMEHTOB IO 3aJIaHHON METOAMKE, 00padOTKa U aHAIH3
UX PE3yJIbTaTOB.

- TPOBEJCHHE BBIUMCIUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJIaPTHBIX IPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®dusnke» 3an0kKeHbl OCHOBbI (POPMUPOBAHUS Y
Oyayummx OakanaBpoB MOAXOAA K pELIEHUI0 Npo(eCcCUOHAIbHBIX 3ajad,
OpHEHTHUPOBAHHBIX HA PUKIATHON BUJI (BUIbI) TPOPECCUOHATIBHOMN IEATETLHOCTH
KaKk OCHOBHOW, YTO peaJu3yeTcsi Ha OCHOBE COBPEMEHHBIX 3HAHH
(GyHIaMEHTABHBIX  3aKOHOB  (DM3MKM, a TaKkKe eCTeCTBEHHOHAYYHBIX
MPEICTaBICHUA O MaTePUH, TBMKCHUH U ()YHTaMEHTATBHBIX B3aUMOICHCTBUSIX

Huctumnuna  «®usmka»,  OTHOCSMAACA K  €CTeCTBEHHOHAYYHBIM
AUCIMIUTAHAM, TpeanoyiaraeT Takke (opMHpoBaHHE y OyAylIuMx OakazaBpoB
HABBIKOB U YMEHUH B CJIEIYIONIUX 00JIaCTSIX:

- aHaJIM3 HAYYHO-TEXHHYECKOM HWH(OpMaln{, OTEYECTBEHHOTO M
3apyOexKHOT0 OMbITa MO TEMATHKE HUCCIEAOBaHNUS;

- TPOBEJCHHWE BBIUMCIUTEIBHBIX OKCIEPUMEHTOB C HCIOJIh30BAaHUEM
CTaHIAPTHBIX TPOTPAMMHBIX CPEICTB C IENBI0 TONYYCHHS MaTeMaTUYECKUX
MOJIeTIeH MPOIIECCOB M 0OBEKTOB aBTOMATH3AIIMH U YIIPABICHUS;

- MOJATrOTOBKAa JAaHHBIX M COCTaBJIEHHE O0030poB, pedeparoB, OTUETOB,
HAyYHBIX MyOJIMKalUid M JOKJIAJI0OB Ha HAYYHBIX KOH(PEPEHIMSIX M CEMUHapax,
y4acTHe BO BHEPEHUHU PE3yJIbTAaTOB UCCIIEI0BaHUMN U pa3paboToK.

N3yuenue kypca o01iei (pu3nky B TEXHUYECKOM YHUBEPCUTETE 00YCIIOBICHO
BO3pacTaomieil poibio (yHIaMEHTAIBHBIX HAayK B TMOJTOTOBKE OakamaBpa. ITO
CBS3aHO C TEM, YTO BHEJAPEHHE COBPEMEHHBIX BBICOKMX TEXHOJOTHHA B
NPAaKTHUECKYI0 HWHXCHEPHYIO JACSITeNbHOCTh TMPEANOoiaraeT OCHOBATEIBHOE
3HAKOMCTBO  pPaOOTHHUKOB €  (U3MYECKMMH  OCHOBAaMHU  MPOTEKAHMS
COOTBETCTBYIOIIMX TMPOIECCOB, C KIACCHUYECKMMH M C HOBEUIIMMH METOIaMH
¢usnueckux wuccnaenoBanuii. JlaHHBI Kypc MaéT BO3MOXKHOCTH OymaylnuMm
OakanmaBpaM TOJY4YUTh TpeOyeMble 3HaHHS B 001acTH (QU3NKH, a TaKKe
MPUOOPECTH HABBIKM WX JAJBHEHIIETO IMOIMOJHEHHS, UCIIONb3Ysl B ATUX MEJIX



pasnu4HbIC (B TOM YHCIIE€ — DJICKTPOHHBIE) UCTOUYHUKHN MH(popmarmu. bonee Toro,
nporpamMma JUCUUILTUHBL «DPu3nkay cHopMuUpoBaHa TaKUM 00pa3oM, YTOOBI HE
TOJIBKO J1aTh OOYyYalolUMCs TpEeJICTaBlIieHHe 00 OCHOBHBIX pazjenax (U3HKH,
MO3HAKOMUTD UX C HanboJee BAXKHBIMU YKCIIEPUMEHTATILHBIMU U TEOPETUYECKUMU
pe3yJbTaTamMu, HO U MPOBECTH JACMapKAIMI0 MEXKY HAyYHbIM U aHTUHAYYHBIM
MOAXOJ0OM B M3YYEHHH OKpYKArOUIEro mMupa. JMCHUIUIMHA yYUT OOy4aroIUXCs
CTPOUTH MOJCIH MPOUCXOISIINX SIBICHUNA U MPOLECCOB, NMPUBUBAs MOHUMAHUE
MIPUYHHHO-CJICACTBEHHOM CBSI3M MEKIYy HUMH, PopMupys y Oyaymux 6akaaaBpoB
NOJJIMHHO HAYYHOE MUPOBO33PEHUE.

dusnka co3JaeT YHUBEPCAIbHYIO 0azy U1t W3YYCHHUS
oO1enpodeccuoHaNbHbIX U CHEIUATbHBIX AUCIUIUIMH, 3aKi1aibIBaeT GyHAaMEHT
nocieAyromero oO0ydeHuss B MarucTparype, acnupantype. OHa naéT 1enbHOe
MPEACTABICHHE O (PU3NYECKUX 3aKOHAX OKPYKAIOIIEr0 MUpa B MX €IUHCTBE U
B3aUMOCBSI3HM, BOOpPYX,aeT OakanaBpOB HEOOXOAMMBIMH 3HAHUSAMU I PEIICHUS
Hay4YHO-TEXHUYECKHUX 3a/1a4 B TEOPETUUECKUX U MPUKIATHBIX aCTICKTaX.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIU) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIBHOCTH C UCTIOIb30BAaHUEM METO/I0OB ECTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaJaM3a u MOJIEJIMPOBAHUSI.

OOGyueHue Mo JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3ybTaTam
oOyyJarommuiicst Oyier:

3HAaTh:
METO/Ibl €CTECTBEHHBIX HAyK, MATEMAaTHUYECKOTO aHaJI1u3a U MOJICIMPOBAHMS.

YMmern.

pelarth WHXEHEpPHbIE 3aJadyu B MNPOodEeCCHOHAIBHOM JEATETbHOCTU C
HCTIOJL30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MAaTeMaTHYECKOro aHajiu3a |
MOJICTTUPOBAHUS.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh JUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOJIYJisA) cocTaBiser 7 3.e. (252
aKaJeMMYECKUX Jaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcsi C  TeJarorM4ecKuMu  paboTHUKaMu ©W  (WIM)  JIMIAMH,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHM:

KonunuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Ne2 Ne3
KoHTtakTHas paboTa npu NpoBeACHUN y4eOHBIX 3aHITHH (BCETO): 148 74 74
B ToMm uncne:

3aHATHS JTEKIIMOHHOTO THIIA 68 34 34
3aHATUS CEMUHAPCKOTO TUTIA 80 40 40

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydaromuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarouuxcs c
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTn3aiiu
oOpa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPU MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTaluu cocrapiisieT 104 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATLHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Y4YeHUH, 00BEM JAUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM pabOThl 00yUYarOIIUXCSl C MEJAarornyecCKuMu pabOTHUKAMU U (WJIN)
JUIIaMH, TIPUBJICKAEMBIMH K peaau3aiiuu o0pa3oBaTeIbHON MporpaMMbl Ha UHBIX
YCJIOBUSX, IPU MPOBEACHUHU MTPOMEKYTOUHON aTTECTAINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIA).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |PA3JEJI 1. MEXAHUKA

Tema 1: [Ipenmer u 3amaun ¢pusuku. Kuaematrnka: OCHOBHBIC MOHATHS. [IBIKEHUE MO PSIMOIL: CKOPOCTB,
yckopenue. KpuponuHeitHoe apmxeHne. HopmaibHOe U TaHreHLIMaidbHOe yekopenue. Kunemaruka
BpaIIaTeIbHOTO JBMKCHHUS: YTIIOBAsI CKOPOCTh U YTIIOBOE YCKOPEHHE, UX CBSI3b C JIMHEHHOUW CKOPOCTHIO U
YCKOpPEHUEM.

Tema 2: UneprmanbsHble CHCTEMBI OTCUETa U MepBHIi 3akoH HeroToHa. BTopoii 3akon HetoToHa. Macca,
UMITYJIbC, cuiia. [leHTp Macc cucTeMbl MaTepUaIbHBIX TOUYEK. Y paBHEHHE JIBIKEHHS MaTePUATLHON TOUKH.
Tperuii 3akoH HpioToHa. 3aKOH COXpaHEHHS UMITyJIbca. 3aKoH BeemupHoro TsaroreHus. CHibl
COTIPOTHBIICHUS.

Tema 3: JluHaMuKa BpamaTeabHOro IBUXEHUs. MOMEHT CUJIbl; MOMEHT MHEPLIMK; MOMEHT UMITYJIbCA.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Teopema IlItetinepa. OCHOBHO 3aKOH TUHAMUKH BPAIIaTEIHHOTO JBIKEHUS B CITydae CHCTEMBI TOUEK U B
cirydae TBEPJOTO Tena. 3aKOH COXpaHEHHsI MOMEHTa UMITyJIbca. [ MpOCKOBI.

Tema 4: PaGota nepemenHol cuiibl. MomHocTs. KnHeTnueckast 3Heprus Tejia IpH oCTyNnaTeIbHOM
JBIKeHnH. KuHeTHyeckas SHeprus Tesa rnpu BpaiaTtenbHoM aBrxeHun. [Toxe cun. KoncepBatuBHbIe 1
HEKOHCEpBaTHBHBIE CHIIBL, IpUMepbl. [loTeHnansHas sHeprus. [loTeHnnansHas 3Heprys B 10JIe CHIT
TSDKECTH, ITOTEHIUAIIbHAS SHEPTUS YIIPYTo NeOpMUPOBAaHHOM NPYKUHBI. 3aKOH COXPAHEHHSI TIOJIHOH
MEXaHNYECKON SHEPTUH B TI0JIE MOTEHINAIBHBIX CHII. 3aKOH BCEMHUPHOTO TAroTeHus. [lepsast, BTopas n
TPEThs KOCMHYECKHE CKOPOCTH.

Tema 5. Yupyrue HanpspkeHUs u gedopMariiy B TBepaoM tene. 3akoH ['yka. Momxyns FOmrra.
Koadpdmument [lyaccona. O6mue cBoiicTBa )XUAKOCTEH 1 Ta30B. CTalMOHApPHOE TEUCHUE UICATHHOM
JKUJKOCTU. YpaBHEHNE HENPEPBIBHOCTH. Y paBHeHUE bepHyiu.

Tewma 6. [TpuHIMIT OTHOCHTETHFHOCTH U TIpeoOpa3zoBanms [ annies. DKcIepuMeHTaIbHbIE 000CHOBaHHUS
crnenuaibHoi Teopun otHocutenbHocTH (CTO). IToctynater CTO. OTHOCUTENEHOCTh OJHOBPEMEHHOCTH H
npeobpaszoBanus Jlopenna. CokpalieHue AJIHHBL 1 3aMeJJIEHHE BpEMEHH B IBIKYIUXCS CHCTEMaXx
oTcueTa. PemsaTUBUCTCKUI UMITYJIbC. B3aUMOCBA3b Macchl ¥ DHEPIUH.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVYJISIPHAS ®U3UKA

Tema 7: MonexymnsipHast pu3uka. MneansHbIi Ta3. YpaBHCHNE COCTOSHIS UACAITBHOTO ra3a. VI30XOpHbIH,
n300apHBIA, M30TEPMUIECKHI Iporiecchl. PeanbHbIi ra3. YpaBHeHune Ban-nep-Baansca. OcHOBHOE
ypaBaenue MKT. Pacnpenenenue MaxkcBesia MOJIEKYJ HAEATBHOTO rasa mno ckopoctaM. OnsitT HltepHa.
Bapomerpunueckas ¢popmyna. Pactipenenenne bonsumana. Cpenusist AnrHa cBOOOJHOTO MpoOera MOJIEKYII.
SIBneHus mepeHoca (TerIonpoBOAHOCTh, AU (D (y3Hs, BHyTpEHHEE TPEHHUE)

Tema 8: BHyTpeHHss 3Heprus rasa u ee usMeHeHue. lleppoe Hauano TepMOAMHAMUKH. Y paBHEHHE
Maiiepa. MonekynsipHO-KMHETUYECKasi TEOPHsI TeII0eMKOCTH. CBs3b TEIIIOEMKOCTH C YUCJIOM CTETeHen
cB00O/BI MOJIEKyJ ra3a. AnuabartHslil npouecc. [TomurponHsie npouecckl. [IpeoOpa3oBanue TEMIOTH B
MexaHn4ecKyto padoty. TernmoBbie Manmubl. L{ukin KapHo u ero ko3¢ ¢unueHT noyiesHoro qeicTBus.
Tema 9: DMnupurdeckas TeMneparypHas mKana. TepMoanHaAMUYeCKOe paBHOBECHE U TeMIIEpaTypa.
KBasucrarmueckne nponeccel. Y paBHEHHE COCTOSIHUS B TepMoanHaMuke. OOpaTHMble 1 HEOOpaTHMBbIe
MPOLIECCHI.

Bropoe Hauano TepmoauHaMuKki. OHTponua. CTaTUCTHYECKOE TOJKOBAHUE SHTPOIINH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIN TOK

Tema 10: 3axon Kynona. HampspkeHHOCTB asieKTpocTatudeckoro nossi. Cuosble THHUH. [IpuHImn
cynepnosuuuu. Teopema ["aycca B MHTErpaiibHOM (hopMe U ee MPUMEHEHHUE JUIs pacyeTa JIEKTPUIECKUX
noJiel. [lupkynsinys HanpsKEHHOCTH 3JIEKTPUYECKOT0 o1, IIoTeHIMan 3J1eKTpuuecKoro moJs.
SKBHHOTGHHI/IaHLHLIe TMMOBEPXHOCTU. CBs13b HaHpSI)KéHHOCTI/I " IMOTCHIIHAJIA.

Tema 11: Dnextpudeckoe mose AUNos. JIUmons Bo BHEMIHEM 3JIeKTpHueckoM mode. Iomspusarms
JIEeKTpUKOB. OpHEHTAIIMOHHBIN 1 Ae()OPMAIIIOHHBIH MEXaHU3MBbI MOJISIpH3anui. Bexrop
3NeKTpUYEcKoro cMmemneHus. Teopema ["aycea U1 37IEKTPOCTaTHYECKOTO TOJIS B TUAJIEKTPHKE.
JuarexTprueckas IpOHUIAEMOCTh BELIECTBA. DIEKTPUUECKOE 10JI€ B OAHOPOJAHOM JTUIIIEKTPHKE.
DJeKTPeTHl U CErHEeTORNEKTPUKH. [Ibe303ddeKT.

Tema 12: IIpoBOIHUKY B JIEKTPUUYECKOM I0JIE. DINEKTPOCTATUYECKAS 3aLIUTa. DIEKTPOEMKOCTh
MPOBOJIHMKOB M KOHJICHCATOPOB. DHEPIHsl 3apsHKEHHOTO MPOBOJIHUKA, KOHJIEHCATOpA

Tema 13: Cuina Toka, INIOTHOCTH ToKa. Kitaccuueckast Teopust 3JIEKTPOIIPOBOTHOCTH. Y paBHEHHE
HEMPepBIBHOCTH IS IFIOTHOCTH TOKa. 3akoH OMa Jijisi OIHOPOHOIO Y4acTKa Ieru. JIEeKTPUIeCcKoe
conporuBiierre. CoeJMHEHNE TPOBOIHUKOB.

3akxon Oma B quddepennuanpHoii popme. 3akon Jxoynsa-Jlenna. 3akon Bunemana-dpanmna.
DJIEeKTPOBIIKYIIAsl CHJIa HICTOYHUKA ToKa. 3akoH OMa U1l HeOJHOPOIHOTO y4yacTka nend. [Ipasumna
Kupxroda. Dnexrpudeckuii TOk B BaKyyMme, rase, )HUJIKOCTH ¥ TBEPAOM TeJle.

PA3JIEJI 4. MATHETHU3M

Tema 14: MarauTHOe 10Ji€ MOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. 3akoH Aminepa. Bekrop
MarHMTHON MHIyKITMU. MarHuTHOE B3aUMOICHCTBHE TIOCTOSTHHBIX TOKOB. Curita Jlopentma. D¢ dext Xomna.
Tema 15. Hukinotpon. 3akon buo-Casapa-Jlanmaca. Teopema o UpKyJISIMKA BEKTOPa MarHUTHON
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

UHIYKIWH, TPUMEPBI IPUMEHEHUS TEOpEeMbL. BUXpeBOH XapakTep MarHUTHBIX TOJEH.

Tema 16: MarnutHsiii motok. Teopema ["aycca s maranTHOrO Nostst. PaboTa o nepemMenieHuro
MPOBOJHMKA C TOKOM B MarHUTHOM IoJie. PaMKka ¢ TOKOM B OJJHOPOJAHOM U HEOJHOPOJHOM MAarHUTHOM
HOJsIX. MarHUTHOE T10JI€ ¥ MarHUTHBIN TUIIOJIBHBIM MOMEHT KpyroBoro Toka. HamaruuueHue MarHeTHKOB.
HanpspkeHHOCTh MarHuTHOTO 10JI1. MarHuTHas npoHUIaeMocTb. Kitaccngukanus MarHeTHKOB.
DeppoMarHeTusM.

Tema 17. SIBnenne anexTpomMarHuTHOM HHAYKIMH. [IpaBuo Jlenna. 3akon ®apanes aMeKTpOMarHUTHOM
uHayKIna. Buxpessie Toku (Toku @yko). CamonHnyknust. MTHIyKTHBHOCTD COJICHOMIA. SIBIICHIE
B3aUMHON MHAYKIMH. TpaHcdopmaTop. DHEPrust MAarHUTHOTO TOJISL.

Cucrema ypaBHeHHI MakcBeiia B HHTETpaJIbHOM hopMe 1 pU3NIeCKui CMBICI BXOAAIINX B HEe
ypaBHEHHH. DIEKTPOMAarHUTHOE I10JIe

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: [Tepponuueckue mporueccel. ['apMoHnueckue konebanus. MasTHUKU. YpaBHEHHe KojeOaHuil n
€ro peureHre. AMIUIMTY/1a, 4acToTa u (a3a Konebanus. DHeprus kojaebanuii. CBoOOAHbIE KOJIeOaHUs.
DHeprus kojeOaHui.

[Tpumeps! KoneOaTeNbHBIX IBIKCHNH Pa3TuIHOl (PU3NUECKOM TPUPOIBL.

CBoOozHbIE 3aTyXaromye Kojaebanns. XapaKTepUCTHKH 3aTyXalOIIX KOIeOaHHH.

Tema 19: BeiHyxnenHble koneOanus. Pezonanc. MexaHH4IecKue 1 31€KTPUUECKHe aBTOKOIe0aTenbHbIC
CHCTEMBL.

Crnoxenne xonebanmii (Onenns, puryps! Jluccaxy). AHaIU3 U CHHTE3 KOJIeOaHUH, OHATHE O CIIEKTpe
koneOannii. CBsA3aHHBIE KOJIeOaHMs.

Tema 20: BonroBoe awxkenue. Ilnockas rapMoHYecKkas BOJIHBL. J[JIMHA BOJTHBI, BOJTHOBOE YHCIIO,
(ha3oBas ckopocTh. YpaBHEeHHE BOJIHBI. OHOMEPHOE BOJIHOBOE ypaBHEHHE. YTIPYTIHe BOJIHBI B ra3ax
JKUJIKOCTSX M TBEPJIBIX TeJIaX. DIeMeHThI akycTuku. Dddext Jlomepa.

Tema 21: CnenctBus u3 ypaBHeHui MakcBena. DnekTpoMarauTHele BoHbL OnbITe ['epria. [kana
3JIEeKTPOMAarHUTHBIX BOJH. CKOPOCTb, YHEPTUsl, HHTEHCUBHOCTH 3JIEKTPOMAarHUTHOH BOJHEL. [IoTok
IUIOTHOCTH YHEPTUU BOJIHBL.

Tema 22. UnTepdepennus BoH. Crosane BoiHEL MHTEpdepennus ceera. Oubir FOHTa. UHTEpdepomeTp
Maiikenbcona. IHTepdepeniust B TOHKHUX 1uieHKax. [Ipumenenne narepdepeHmn.

Tewma 23: [punnun [tofirenca-®penens. Merton 300 Openens. Audpaxipst OpeHens Ha MPOCTEUIIHX
nperpanax. ndpaxmus @paynrodepa Ha oxHOM 1 1BYX miesix. Audpakionnas pemerka. ['onorpadus.
Judpakuust peHTreHOBCKHX JIy4deil Ha kpuctaiumueckoi pemérke. [Tpunuumn [Noiirenca-®penens. Meron
30H Openenst. Judpaxuns Openens va npocreiimmx nperpanax. Andpakius Opaynrodepa Ha OgHON U
IByX wwensix. Judpaximonnas pererka. ['onorpadus. Andpakius peHTTeHOBCKUX JIyueil Ha
KPUCTAJIIMYECKON pEIIETKE.

Tema 24. ®opma u cTeneHb MOIAPU3AIUN MOHOXPOMATHYECKNX BOJH. [lodydyeHne u aHamu3 JTHHEHHO-
MOJIIPU30BaHHOIO cBeTa. 3akoHbl bprocrepa, Mantoca. Jluneitnoe npynydenpenomiuenue. [Ipoxoxaenue
CBeTa yepes JIMHEHbIe (a30BbIe IIaCTHHKYU. VcKyccTBeHHAs onTHYecKas aHM30Tponusi. PoToynpyrocTs.
Bparenue mockocTy mossipu3aniy. JIEKTPOONTHYECKHE U MarHuToonTiyeckue 3¢dexrst. Kunkue
KPHCTaIIbI.

Hucnepcus ceera. @a3zoBast ¥ IpyNIOBas CKOPOCTH BONH. [lornomnienue u paccestHue CBeTa.

PA3JIEJI 6. KBAHTOBAS ®U3UKA

Tema 25: TennoBoe u3nydeHune u ToMuHecHeHINA. CeKTpanbHbIe XapaKTePUCTHKH TEILIIOBOTO
nm3nydenus. 3akonsl Kupxroga, Credana-bonpumana u 3akoH cmemeHust Buna. AGcomoTHO YepHOe Teo.
®opmyna Penes-/xunca n «ynpTpaduoneroBas karactpoday. ['umoreza kantoB. @opmyna [Inanka.
KBaHTOBOE 00BsSICHEHNE 3aKOHOB TEILIOBOTO M3JIyYEeHUSL.

Tema 26: Buemnuii poroaddekr, ypaaeHue DitHiureiina. Ummynsc gorona. Dddext Komnrona.
Jasnenue ceeta. KopnyckyisspHO-BOIHOBOM Nyalu3M CBeTa. DOMIUPUUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX
crnekrpax. @opmyina banemepa. Mogens aroma Tomcona. Onbitsl Pesepdopaa no paccesauto anbda-
yactull. SlnepHas Moaens atoMa. Teopust aroMa Bojgopoja no bopy.

Tema 27: I'unotesa ne bpoiinsa. Onsitel [pBuccona u Jxepmepa. Judpakiust mukpodactut. [Tpuaimm
HeomnpeaeneHHocTy [ elizenbepra. BosHoBast GyHKIWSI, €€ CTATUCTUYECKUI CMBICH U yCIIOBHSI, KOTOPBIM




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

OHa JI0JDKHA yAOBIETBOPATh. YpaBHeHue Ulpenunrepa.

Tema 28: KBaHTOBas yacTuna B 0THOMEPHOI MOTEHIUATIBHOM siMe. OJJTHOMEPHBIN MOTEHINAIBHBIA TOPOT U
6apoep. TynnenbHbli 3¢ dext. KBaHTOBBIH rapMOHUYECKUH OCIUIIISATOP.

Tema 29: Cranmonapnoe ypasuenue Llpeaunrepa s aroma Bogopoa. BonHoBble hyHKIMM 1
KBaHTOBbIE 4yncia. [IpaBuia or6opa s kBaHTOBBIX epexonoB. Ombit llItepHa u ['epnaxa. Dddexr
3eemana. [Ipunnun [Maymu. [leproanueckas Tadiuma 3J€MEHTOB.

Tema 30: DeMeHTH KBAaHTOBOH CTATHCTUKHU: PepMHUOHBI, 0030HBL. 30HHAS KOHIEIIIHS TBEPIBIX TEIL.
MerTambl, AUANEKTPUKH, TOIYIPOBOIHUKH (COOCTBEHHBIE M IPUMECHBIE). DJIEKTPHUECKUE CBOICTBA
TBEPABIX TEJI: 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH OT TeMIlepaTypsl. CBEpXIPOBOIUMOCTS.
DOTONPOBOIMMOCTS, TIOMHUHECIICHINS TBEPABIX Tell. CIIOHTAaHHOE U HHAYIIHPOBAHHOE U3Iy9ICHHE.
OcobenHOCTH JTa3epHOTO N3My4deHns1. OCHOBHBIC THIIHI JIa3€pOB U UX MPUMEHEHHE.

7 PA3JIEJI 7. DUSUKA. ATOMHOI'O APA. DJIEMEHTAPHBIE YACTULIbI
Tema 31: CocTaB aTOMHOTO siipa. XapakTepUCTHKY SIpa: 3apsijl, Macca, SHEPTHUsl CBSI3U HYKJIOHOB.
W3zoromnsl. PagroakTnBHOCTE. BHbI M 3aKOHBI paIMOAKTHBHOTO M3Iy4eHHs. SiepHble peakunu. 3aKOHbI
COXpaHeHHUs B AJepHbIX peakuusx. [lenenue suep. Cunres saep. JleTeKTUpoBaHUE SACPHBIX N3ITYUSHUH.
[ToHsATHE O 1O3UMETPHN H 3aILUTE.

Tema 32: OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacTULl. YacTulpl 1 aHTHYACTULBI. KBapKu, JIENTOHBI,
YaCTHUIIBl — IEPEHOCYHKH B3anMOIeiicTBUi. BUIBI (yHIaMEHTAEHBIX B3aNMOACHCTBHIA. JBOIOIUSL
Bcenennoii u 3B€31.
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlabopaTopHbie paboThI

Ne

i HanmenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoJiep:KaHue

1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3yueHne paBHOYCKOPEHHOT'O IBUKECHUS Ha MaIllnHe ATBYa»

2 |PA3JIEJI 2. TepMmomHaMMKa U MOJIEKyJspHast pusnka
JIP Ne 11 «Onpeznenenue oTHOILLIEHUS TeINIOEMKOCTEN ra3a metogoM Knemana-/lezopmar

3 [PA3JIEJI 3. DnekTpocTaTka M MOCTOSHHBIN TOK
JIP Ne 14 «M3y4eHue Tomorpadpuu 3IEKTPOCTATHIECKOTO OIS

4 |PA3JIEJI 4. Maruetusm
JIP Ne 75 «M3yueHne MarHuTHOTO TOJISL COJIEHOM I C TIOMOIIIBIO IaTYrKa XOJIa

5 |PA3JIEJI 5. Konebanus u BoHbI. OnTHKA
JIP Ne 29 «M3ydeHue 3aTyXaroUMX 3JEKTPOMAarHUTHBIX KOJIeOaHUil B Ko1e0aTeIbHOM KOHTYPE C IIOMOIIIBIO
ociutorpada»

6 |PA3JIEJI 6. KBanroBas ¢usuka
JIP Ne 138 «3yuenne BHemHETO GOoTOAPPEKTa U M3MEpeHHe IOCTOsTHHON [1manka

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

8 |3ammra 1abopaTOpHBIX padoT
[IpakTrueckue 3aHATHS

Ne
i TemaTnka MpakTUYECKUX 3aHATUN/KPATKOE COJIEPIKaHNE
1 |PA3JIEJI 1. Mexanuka

Kunemarnka mocTynaTeIbHOTO U BpaIaTeILHOTO NBIKEHUS. J[MHAMUKa TOCTYATeILHOTO JIBHKEHUSI.
3akons!l HeroToHa.




/ TemaTuka NpakTHYECKUX 3aHATUI/KpPATKOE colepKaHue
n/m

3amaun u3 paszgena 1 [3].

3anaum u3 paznena 2 [3].

Jlunamuka BpamareibHOro BMKeHUS. PaboTa 1 sHeprus. 3aKOHBI COXPAaHEHUS.

3anmaum u3 paznena 3 [3].

2 |PA3JIEJI 2. TepmonuHaMuKa U MOJICKYJIsipHAs (hU3UKa

I"a30BbIie 3aKOHBL. MONEKYIISIPHO-KHHETHYECKAst TeOpusl ra3oB. [lepBoe Havano TepMOIMHAMUKH,
3amaun u3 pasgena 15 [3].

TepmoauHamuka.

3amaun u3 pa3gena 16 [3].

3 [PA3/IEJI 3. DnekTpocTaTuka U MOCTOSHHBIN TOK

Onektpocraruka. 3akoH KynoHa, HAMpsKEHHOCTh M MOTEHIHAT JICKTPUUECKOTO MoJIst. [IpuHImm

CYMEPIO3UIIUH.
3anaum u3 paznena 4 [3].
IIpoBOHUKY B 3JIEKTPUUECKOM I0JIE. DNEKTPUUECKUE KOHIEHCATOPHI.
3anmaum u3 paznena S [3].

4 |PA3JIEJI 4. Marunetusm

MarauTtHoe 10J1e ITIOCTOSHHBIX MarHUTOB K MMPOBOAHHUKOB C TOKOM. 3akoH AMnepa. BeKTOp MarHUTHOH

WHAYKIA. MarHuTHOE B3aUMOJICHCTBHE MMOCTOSHHBIX TOKOB. Cria Jlopenna. D¢ddexr Xomna.
3anmaum u3 paznena 6 [3].
5 |PA3JIEJI 5. Konebanus u BoHbI. OnTHKa

MexaHu4ecKHe 1 OJICKTPOMAruuTHLIC KoJIeOaHusl. ynpyme BOJIHBI. SHCKTpOMaFHI/ITHHe BOJIHEI. .

3anaum u3 paznena 4 [8].
WuaTepdepenmst ceta. Audpaxmus ceeta. [lonsgpuzarms cera.
3anaum u3 paznena S [8].

6 |PA3JEJI 6. KBanroBas ¢usuxa

KsanToBas npupona csera. Teopust aroma Boopozaa o bopy. DrnemMeHTsI KBAHTOBOH MEXaHHKH.

3anaum u3 paznena 6 [8].
7 |PA3JIEJI 7. ®u3uka aTOMHOTO siipa. DJIeMEHTapHbIE YaCTHUIIbI
OneMeHTH! GU3UKH aTOMHOTO S7pa. DIIeMEHTHl (PU3UKH 3JIEMEHTAPHBIX YaCTHII.

3anmaum u3 pasznena 7 [8].

4.3. CamocrosiTenpHas padoTa 00y4Jarommuxcs.

/ Bun camocrosTensHo# paboTh
/o

[ToarotoBka k 1abopaTopHbIM paboTam

HO}IFOTOBKa K IPAKTHUYCCKUM 3aHATHUAM

Pabora ¢ 1eKIIMOHHBIM MaTepHaIOM

Pabora c nuteparypoit

CaMocTosATeIbHOE 3YYCHHE PA3AeiOB (TeM) IUCIUTUTHHBI(MOIYJIS)

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

~N| o O B W N -

IIoarororka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHp wu3AaHW, KOTOPHIE PEKOMEHIYETCS MCIOJIb30BATh IMPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).



bubnuorpaduyeckoe onucanue

Mecro nocryna

Kypc dusuku: yued. mocobue
nutst By30B / Taucust iBanoBHA
Tpodumosa. — 11-e uza., crep.
— M.: U3paTenbckuii LEHTp
«Axkagemus», 2006. — 560 c.

http://library.miit.ru

Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
u3 ., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonekynspHas
¢uszuka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-3. —
Texcr : anexTponHslii // JIans :
3JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL:
https://e.lanbook.com/book/1423
80 (mara oOpareHus:
23.04.2021). — Pexum moctyma:
JUIS aBTOPU3. MOJIb30BATENCH.

https://e.lanbook.com/book/142380?category=919

Cagennbes, U. B. Kypc o6eit
¢u3uky : yae6HOoe mocobue : B 3
tomax / W. B. CaBenbeB. — 15-¢
u3., crep. — Cankr-IlerepOypr
: Jlans, [6.T.]. — Tom 2 :
DNEKTPUUECTBO U MAarHETU3M.
Bomnbl. Onruka — 2019. — 500
c. — ISBN 978-5-8114-3989-8.
— TexcT : anexkTponHsIii // Jlanb
: OJIEKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL:
https://e.lanbook.com/book/1139
45 (mara oOpateHus:
23.04.2021). — Pexum moctyma:
JUISL aBTOPU3. MOJIb30BaTENCH.

https://e.lanbook.com/book/1139457category=919

Cagenbes, 1. B. Kypc o6meit
¢u3uky : yaueOHoe rnocobue : B 3
tomax / 1. B. CaBenbeB. — 13-¢
3., crep. — Cankr-IlerepOypr
: JIanp, [0.T.]. — Tom 3 :
KBanToBas ontuka. AToMHas
¢dusuka. Pusnka TBEPAOTO Tea.

https://e.lanbook.com/book/123463?category=919




®du3ukKa aTOMHOTO s]Ipa U
aneMmeHTapHbIX yactul — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1. — TekcT : ANeKTPOHHBII
// JIaHb : 3JIEKTPOHHO-
OuOIMOTEYHAS CUCTEMA. —
URL:
https://e.lanbook.com/book/1234
63 (marta oOpamieHus:
23.04.2021). — Pexum nocryma:
JUIsl aBTOPHU3. M0JIb30BaTEIEH.

COopHUK 3a/1a4 IO TUCUUILTNHE
"®uzuka" : yuebd. mocodbue mis
crynentoB UYUT u UCYTD /
T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"®duszuka-2". - M. : MUUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/

01-37822.pdf.

Koknua C.M. ®uzuka. Hacts L
Koncnexr neknmii. - M.: MUUT,
2010.-244 c.

http://library.miit.ru/methodics/16012012/10 2120.pdf
PYT (MHMNT)

Kokun C.M., Hukutenko B.A.
®wu3uka. Yacts 1I. KoHCcmiekT
nekiui. - M.: MUNT, 2013.-178
c

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

Hukurenko B.A., Kokun C.M.,
®dusuka. Yacts III. Koncmekt
jaexknuit. - M.: MUUT, 2007.-196
C.

http://library.miit.ru/methodics/04022015/08-%20221.pdf

COopHUK 3a/1a4 TI0 00IIEMY
Kypcy ¢u3uki : yued. mocodue
st BTy30B / B.C.
Bonbkenmreid. - 11-e usg,.,
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

10

COopHHUK 3a/1a4 IO KypCy
(U3UKY C pelIeHusIMHU : yueOHOe
nocobue 11 By3oB / T. U.
Tpodumona . — M. : Abpuc, 2012
.—59%1 c.

http://library.miit.ru

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3  JTaHHBIX

51

MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCIOJIb30BaThCS MPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).



Uudopmanmonnsiii  mopran  Hayunas  snmektponHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJIICKIIHSI UPPOBBIX 00pa3oBaTEIbHBIX pecypcoB
(http://window.edu.ru);

Hayuano-texandeckas ounbnuorexka PYT (MUUT) (http://library.miit.ru).

Caiir (MHTepHET-mOCTYIT) WWW.I-eXam.fu — cuctemMa TECTUPOBAHUS
«DenepanpHbIN 9K3aMeH B chepe npodeccruoHanbHoro oopazosanus» (OII10)

7. IlepedyeHb  JHIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MPOTpaMMHOT0 OO€CTeUYeHUss, B TOM 4YHCJIE OTCUYECTBEHHOI'O0 TPOU3BOCTBA,
HEO0OXOIMMOT0 JIJII OCBOCHHS JUCITUTIIIMHBI (MOTYJIs).

Omnepanmonnas cuctema Windows

[IporpamMmsi:

Microsoft Office

Z00M,

MS Teams,

Discord,

[TonckoBBIE CUCTEMBI

Skype

TecToBbIE TPOTPAMMBIL:

ABToMatuzupoBaHHas cuctema tectupoBanus (ACT),

Kadenpanshas TectoBas mporpamma

Pa3zpaboTtannsie U mpruoOpeTeHHBIEC TPOTrpaMMHBIE (00yYaIOINe) CUCTEMBI:

«OrtkpsiTas actpoHoMus» PusznkonRedShift,

«Bupaeozanaunuk no ¢pusuke» A.M. Gumman u ap.,

«®Du3uka B IIKOJICY,

«Ypoxu ¢puzuku Kupunna u Meponus»,

«Jlaboparopnbie pabOThI 110 GHU3HKEY,

«Bces ¢usukay MynbTuMeIuitHas SHITUKIONICINS,

«®Dusuka. MynbTumMeguiiHbii Kypc» Pyccobut-M,

«Kypc ¢puszuku XXI Bekay JI.5. boperckuit (MaguaXayc),

«Ortkpsitas pusuka» C.M. Kozeun,

«Buptyanbsubiil npaktukym no puzuke» OO0 «OU3MKOHY,

WnnmtocTpaTuBHBIA MaTepuall 1Mo Kypcy oOmed (Qusuku, pa3zpaOoTaHHBIM
COTpyIHHKaMHU Kadeapsl,

DnexTpoHHas OnbIuoTeKa Kadeapsl,

Buneoreka kadenpsi.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHHUS 00pa30BaTEIHLHOTO MPOLIecca MO AUCIUILTHHE (MOIYIIIO).

JIns1 TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayITHOBU3YAJIbHBIA KOMILIEKC.

JI1si ceMMHApOB: KOMIIBIOTEPHBIN Ki1acc (JIOKaJlbHAs ceTh, cocrosuias us 30
pabouux CTaHIUH, cCepBEpa, KOMIIBLIOTEpA MPEIOIaBaTelis), MHTEPAaKTUBHAS JOCKA
Y CBSI3b C ayJUOBU3yaAIbHBIM KOMILJIEKCOM, BBIXOJ B IHTEpHET.

Jlnst mpoBeieHus 1abopaTOPHBIX pabOT: KOMIUIEKC 3JIEKTPOU3MEPUTENBHBIX
¢usnueckux mpudOpoB; JTaOOPATOPHBIE YCTAHOBKH TEMAaTUYECKOrO Ha3HAYEHUS,
COOTBETCTBYIOIIME JabOpaTOpHOMY TMpakTUKyMmy. JlaGoparopHble paOOTBHI MO
mucuumuinHe  «Pu3uka»  TOPOBOASATCA B CHEHHAIBHO  00OpPYIOBAaHHBIX
nabopaTopusx ¢ MPUMEHEHNEM HEOOXOIUMBIX CPEICTB 00yUeHUS: 1a00paTOPHOTO
o0opynoBaHus, O0Opa3OB IJIs HCCICAOBAHWUN, METOJUYECKUX IOCOOMIA,
KOMITBIOTEPHBIX CPEJCTB 00PaOOTKH pe3yIbTaTOB U3MEPEHUM.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ayer BO 2 ceMecTpe.
DK3aMeH B 3 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

O1neHOYHbIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«DPuszukay

CorJyiacoBaHo:

3aenyrommii kadeapon Y TbhullC
3aBenyromuii kaheaport Ousnka

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

A.N. Aunpees

C.I1. BakyneHko
H.B. brixos

H.A. AunpusiHoBa



