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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

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 PE3yNbTaTOB.

- 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

Huconmuimaa — «Duznkay, OTHOCSIIASICSA 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
nyOnauKanuil ¥ JOKJIAJ0B HAa HAayYHbIX KOH(pEpPEHLMSX M CEeMHUHapax, y4acTHE BO
BHEJIPEHUU PE3YJIbTATOB UCCIIEIOBAHUM 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 wuccnenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTH OyaylIuMm
CHELMATUCTaM TMOJy4YuTh TpeOyeMmble 3HaHUS B O0O0JAacTH (PU3UKH, a Takke
npuOOpPECTH HABBIKM MX JajJbHEMIEro IMOMOJHEHUS, MCHOJB3YS B ITHUX IENIX



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 (KOMIIETEHIINIM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUINHE (MOIYIIIO):

OIIK-3 - CriocoOeH NMpUMEHSTh COOTBETCTBYIOIMINN (HU3UKO-MATEMATUIECKUN
anmapar,  METOJbl ~ aHaju3a W MOJCIHUPOBAHUS,  TEOPETHUECKOT0 U
HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS MIPH PEIICHUH MTPOPECCHOHABHBIX 3a1a4.

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

3HAaTh:
3HaTh METOJIbI E€CTECTBEHHBIX HAyK, MaTEMaTU4YeCKOro aHamu3a |
MOJICITUPOBAHUS.

YMeTh:

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

Baagerts:

BBICOKOM €CTECTBEHHOHAYYHOW KOMIIETEHTHOCTBIO, HABBIKAMU NPUMEHEHUS
COOTBETCTBYIOIMUX (M3UUYECKOTO M MATEMATHYECKOTO armapara TEOPETUIECKOTO U
AKCTIIEPUMEHTAILHOTO MCCJIEAOBAHUS I PEIICHHS MpoOJieM, BO3HUKAIOIIMX MPU
peleHnt 3a7ad B XoJie MpoheCCUOHAIBHOM eI TETbHOCTH



3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCUUILIUHBI (MOAyJsi) coctaBisier 8 3.e. (288
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHUKaMu W (WIHM)  JUIAMH,
MPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonngectBo yacoB
Tun yueOHBIX 3aHATUI Cemectp
Bcero
Ne3 Ne4
KonraktHas paboTa rpu mpoBeICHUHN YIeOHBIX 3aHATHI (BCETO): 88 48 40
B Tom uuce:

3aHATHA JIEKIUOHHOIO TUIIA 40 24 16
3aHATUSL CEMUHAPCKOIO TUIIA 48 24 24

3.3. O6bem aucuUIUIMHBL (MOAYNs) B (OpME CaMOCTOSATENBHONH pPabOTHI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  [POBEIECHUU
MPOMEXKYTOUHOM arrectanuu coctapisieT 200 akageMuueckux yaca (0OB).

3.4. Ilpu o0yyeHuu 1Mo UHAUBUIYATILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE TIPH
YCKOPEHHOM OOyYeHUHU, 00bheM TUCHUILUIUHBI (MOYJISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (popME CaMOCTOSITENIbHOM pabOThl 00yHaroIIMXcsl, a Takke B popme
KOHTAaKTHOW pabOThl OOyYaronuxcsi C TMeAarormyecKuMu paboOTHUKAMH M (WJIN)
JUIAMH, TIPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENIbHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALMH.

4. ConepxaHue JUCUUTUIUHBI (MOIYJIIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.



Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

PA3AEJI 1. MEXAHUKA

Tema 1: [Ipeamer u 3anaun pusuku. Knnemaruka: 0OCHOBHBIE MOHATHS. [IBIKEHHUE 1O MPSIMOM: CKOPOCTH,
yckopenue. KpuBonuneiinoe asuxxenue. HopManbHoe 1 TaHTeHIIMansHoe yckopeHnue. Kunemaruka
BpalaTeIbHOTO JBU)KEHUS: YIJIOBas CKOPOCTh U YTJIOBOE YCKOPEHUE, UX CBSI3b C IMHEHHON CKOPOCTHIO U
yckopenueM. Tema 2: MHepuuanbHble CUCTEMBI OTCUeTa U MepBblit 3akoH HetoToHa. BTopoii 3akon HeroToHa.
Macca, umnyisc, cuna. LleHTp Macc cucTeMsl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABIKCHUS MaTepHaIbHON
Toukd. Tpernii 3akoH HproToHa. 3aK0H coXpaHeHHs UMIyJbca. 3akoH BeemupHoro Tsarorenus. Cuis
conpotuBieHns. Tema 3: JlnHaMuKa BpaIaTeIbHOTO ABMKEHHSI. MOMEHT CHIIbI; MOMEHT HHEPIIUH; MOMEHT
umnynbca. Teopema lllteitHepa. OCHOBHOI 3aKOH IWHAMUKH BPAIaTeILHOTO IBHKECHHUS B CIIydae CUCTEMBI
TOYEK ¥ B CIIydae TBEPAOTO Tena. 3aKOH COXpaHeHH MOMeHTa uMmynbca. [ mpockonsl. Tema 4: Paborta
nepeMeHHOM cuiibl. MomuocTs. Kunetndeckast s3Heprus Teia MpH NOCTYNaTeIbHOM JIBHKCHUU.
Kunernueckast sHeprus Tena npu BpamateabHoM aBuxeHuu. Ilone cun. KoncepBaTtuBHbIe U
HEKOHCEpBaTUBHBIC CUJIBI, TpuMephl. [loTeHnuanpHas sHeprus. [loTeHnanpHast 9Heprus B MoJe CHII
TSDKECTH, TOTEHIUAIbHAS SHEPIUs YIPYTo ne(opMUPOBAHHOM NPYKHUHBI. 3aKOH COXPAHEHHS TOJHON
MEXaHHUYECKOW 3HEPTUH B I10JIE MOTEHIINAIBHBIX CHJI. 3aKOH BCeMHpHOTro TaroteHus. Ilepas, BTopas u
TpeThst KOCMUUecKHe ckopocT. Tema 5. Yrpyrue HanpsbkeHus U neopMalvu B TBepAoM Tene. 3akoH ['yka.
Monyns FOnra. Koadduument [Tyaccona. O6mmue cBoiicTBa kuaKocTeit u ra3oB. CTalmOHAPHOE TEUCHUE
UEaIbHOM KUAKOCTU. Y paBHEHHE HENPEpbIBHOCTH. Y paBHeHue bepnyniau. Tema 6. [Tpunuun
OTHOCHUTEJIFHOCTH ¥ IIpeoOpa3oBanus [ ammmest. DKkcriepruMeHTaIbHbIE 000CHOBAHUS CHIENNATbHON TEOpHU
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 Ta3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. VI30X0OpHbIi,
n300apHbIii, ©30TEePMUYECKHI Tpoliecchl. PeanbHblii ra3. YpaBHenne Ban-nep-Baanbsca. OcHoBHOE
ypaBHenne MKT. Pacnpenenenune MakcBesia MOJIEKYI HACAIBHOTO Ta3a o ckopocTsM. Omneit Ll tepHa.
Bapomerpunueckas ¢popmyna. Pacnipenenenue bonsumana. Cpenusist AniHa cBOOOJHOTO poOera MOJIEKyII.
SIBneHus epeHoca (TerIonpoBOAHOCTD, A1 dy3ns, BHyTpeHHee Tpenne) Tema 8: BHyTpeHHs s sHEeprus raza
u ee u3MeHenue. [lepBoe Havano TepMoAMHaMUKH. Y paBHeHHe Maiiepa. MosekynsipHO-KHHETHIeCcKast
TEOpHs TEIIOEMKOCTH. CBsI3b TETIIIOEMKOCTH C YUCIIOM CTeTeHel cBOOO b MOJIEKYJI T'a3a. AMabaTHbIH
npouecc. [Tonurponusie nponeccsl. [IpeodpazoBanie TEIUIOTH B MEXaHMYECKYIO padboTy. TemnnoBsie
mamuebl. ukn KapHo u ero koaddurment nonesznoro neiicteus. Tema 9: DMnupuyeckas TeMiieparypHas
mkana. TepMoauHaMHu4eckoe paBHOBECHE U TeMiepaTypa. KBasucrarnueckue npoueccsl. Y paBHEHHE
COCTOSIHUS B TepMoanHamuke. O6paTuMele 1 HeOOpaTUMBIE Mpoliecchl. Bropoe Hauano TepMOAUHAMUKH.
OnTponua. CTaTUCTHYECKOE TOJIKOBAHUE SHTPOIINH.

PA3JIEJ 3. DJIEKTPOCTATHUKA U ITOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanmpsixkeHHOCTB anekTpocTatudeckoro nosst. Cunossle auHuu. [IpuHiun
cynepnosunuu. Teopema ['aycca B MHTErpaibHOM (opMe U ee IPUMEHEHHUE ISl pacyeTa JIEKTPUY eCKUX
nosiedt. L{upkysiiust HanpspKEHHOCTH AJIEKTPUYECKOTo NoJs. [ToTeHIuan 31eKTpuuecKoro noJs.
OKBHUITOTEHIIHABHBIE MIOBEPXHOCTH. CBA3b HANPSHKEHHOCTH M NoTeHnuana. Tema 11: Dnexrprdaeckoe moie
Jqunond. Jlunois Bo BHETHEM dJieKTprudeckoM rose. [lomspusanus nuanekTpukoB. OprueHTANOHHBINA 1
nehopMaIMOHHBIA MEXaHU3MBI TOJISIpU3aui. BeKTop 3ekTpudeckoro cMmenieHus. Teopema ["aycca st
AIIEKTPOCTATHYECKOTO TOJIS B TUAJICKTpUKE. [IM3IeKTprudeckas IpOHUIIAEMOCTh BEIIECTBA. DJIEKTPHUIECKOE
0JIe B OTHOPOJHOM JIUAJIEKTPUKE. DIEKTPETHI M CErHETOIEKTPUKH. [Ibe30addext. Tema 12: [IpoBoxgHMKH B
3NEKTPUUYECKOM HoJ€e. DNEeKTpocTaTudecKas 3aluTa. DIEKTPOEMKOCTb IPOBOJHUKOB U KOHJEHCATOPOB.
DHeprus 3apsHKEHHOro MPOBOAHMKA, KoHAeHcaTopa Tema 13: Cuia Toka, IIIOTHOCTh ToKa. Knaccuueckas
TEOpHsl ANEKTPOIPOBOJHOCTH. Y paBHEHHE HENPEPHIBHOCTHU ATl IIIOTHOCTH TOKA. 3akoH OMa 11s
OJTHOPOJHOT'O Y4acTKa LeMu. DJIeKTpudeckoe conporunnenue. CoeqnHeHne NPOBOAHUKOB. 3akoH OMa B
muddepennmanpaoit hopme. 3akon Jxoynsa-Jlenna. 3akon Bunemana-Opania. DIeKTpoABIKYIIAs CHIa
MCTOYHUKA TOKa. 3akoH OMa I HeOTHOPOAHOTO ydacTka 1ernu. [Ipasmina Kupxroda. DiekTpudeckuii Tok B
BaKyyMe, ra3e, )KHIKOCTH 1 TBEPIOM Telle.




Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

PA3AEJI 4. MATHETU3M

Tema 14: MarauTtHoe 1osie IOCTOSHHBIX MarHUTOB U IPOBOJHUKOB ¢ TOKOM. 3akoH Ammnepa. Bekrop
MarHMTHOHM WHIYKIMH. MarHuTHOE B3aMMOJIEHCTBHE ITOCTOSHHBIX TOKOB. Cuita Jlopenna. D¢ dexr Xomna.
Tema 15. Huknotpon. 3akoH buo-Casapa-Jlannaca. Teopema o UpKyJIsIMKU BEKTOpa MarHUTHON MHIYKLIUY,
IpUMEpBI IPUMEHEHUs TeopeMbl. BuxpeBoii xapakTep MarHUTHbIX nojeil. Tema 16: MarHuTHbIM NOTOK.
Teopema 'aycca s MarHuTHOTO 1oJ1st. PaboTa 1o nepeMenieHnIo NpoBOHNKA C TOKOM B MAarHUTHOM I1OJIE.
PamMka ¢ TOkOM B OTHOPOZHOM M HEOJHOPOJHOM MArHUTHOM HOJSAX. MarHUTHOE MOJIE 1 MATHUTHBII
JUIMONBHBIA MOMEHT KpyroBoro Toka. Hamaramuenue MaraeTukoB. Hanpsi>keHHOCTh MAarHATHOTO TIOJS.
MarauTHas nporunaemMocTs. Knaccngukamnms maraetukos. @eppomarderusm. Tema 17. SIBnenne
3neKTpoMarHuTHO# nHAyKIun. [IpaBmio Jlenma. 3akon @apaznes 3IeKTpOMarHUTHOW MHAYKINH. Buxpesrbie
ToKH (TokH Dyko). CamomHmykIwss. MTHIYKTHBHOCTE COJICHOMA. SIBIIeHIE B3aNMHOW MHITYKITHH.
Tpauchopmarop. DHeprust MarHuTHOTO 1oJst. CucTeMa ypaBHeHHE MakcBeiia B HHTErpajibHOM hopMme u
(u3MyYEeCKUi CMBICH BXOSIINX B HE€ yPaBHEHHH. DIEKTPOMArHUTHOE TI0JIe

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: Ilepuoauyeckue nporeccsl. 'apMoHndeckre Koaedanus. MasTHUKU. YpaBHEHUE KojleOaHUH U ero
penieHne. AMIUIMTY 12, 9acToTa U (hasa kosebanus. DHeprus konebanuii. CBoOoaHbIE KoaeOaHus. DHEPTUs
kosreOanuit. [IpuMeps! KoaeOaTeTbHBIX ABIKCHUH pa3UdHON (pu3ndeckoi mpupoasl. CBoOOIHBIC
3aryxaromue KojeOaHus. XapakTepUCTHKH 3aTyXaromux konebannii. Tema 19: BeHy)XIeHHBIC KOJIeOaHUS.
Pe3onanc. MexaHn4eckue 1 3IEKTPUIECKIE aBTOKOIeOaTenbHble cucTeMbl. ClioxkeHue Konebannii (OneHws,
¢uryps! Jluccaxy). AHaIN3 ¥ CHHTE3 KOJIEOAHUMH, IIOHATHE O CIIeKTpe KojeOanuil. CBsA3aHHBIEC KOTEOaHUs.
Tema 20: BoiHoBoe nBmxenue. [1nockas rapMoHnyueckas BOJHBL. JiIMHa BOJIHBI, BOJIHOBOE YHCIIO, (ha30Bast
CKOpOCTh. YpaBHeHHE BOJIHBEL. OHOMEpHOE BOJIHOBOE YpaBHEHHE. YNIPYTHe BOJIHBI B Ta3ax XKHUIKOCTIX U
TBEPABIX Tenax. DieMeHTHl akycTHkH. Dddekt Jorepa. Tema 21: CnenctBus U3 ypaBHeHU MakcBeiia.
OnexTpoMarauTHeIe BOIHBEL. OnbITe ['epria. [llkana anekTpoMarHuTHBIX BOJH. CKOPOCTb, YHEPTHS,
MHTEHCUBHOCTbH JIEKTPOMArHUTHOM BONHEL [10TOK mIoTHOCTH 3HEpruu BoHEL Tema 22. UnTepdepeHims
BonH. Crostune BonHEL. MHTEpdepenus ceta. Onbit FOHTa. MHTEpdepomeTp MalikenbpcoHa.
WuaTepdepennmst B ToHKUX ieHKax. [Ipumenenne naTepdepeniun. Tema 23: [puanun [toiirenca-dpenens.
Merton 30H @perens. Judpaxuus Openens Ha npocreiimux nperpagax. Audpaxmus @payHrodepa Ha
OJIHOM 1 BYX menax. Audpakinuonnas pemerka. ['onorpadus. udpakuus peHTTeHOBCKHX JTy4eil Ha
Kpuctamnaeckoi pemérke. [Ipuamun [rofirenca-®dpenens. Meron 30u @penens. Audpakmus Openens Ha
npocreiimux nperpanax. Judpakuus Opaynrodepa Ha oHOH 1 ABYX miessx. ndpakioHHas pemerka.
Tonorpadus. Judpakius peHTTeHOBCKUX Jydei Ha KpucTauindeckoit pemérke. Tema 24. dopma u cTeneHsb
MOJISIPU3AIIME MOHOXPOMATHYECKHUX BOJH. IloTydeHne u aHaIN3 JIMHEHHO-TIOIAPHU30BAHHOTO CBETA. 3aKOHBI
Bprocrepa, Mantoca. JIuneiinoe apyiydenpenomieHue. [IpoxoxaeHne cBeta yepe3 JTuHeiHbIe (a30BbIe
miacTuHKU. MckyccTBeHHas onrtuyeckas aHuzotponus. @oroynpyrocts. Bpaiienue ninockoctu
HOJSIPU3aUH. DIEKTPOONITHYECKNE U MarHuToonTH4Yeckue 3¢ QexTsl. XKunkne kpucrauisl. Jucnepcus
cBeta. ®a3oBas U rpynmoBas CKopocTu BodH. Ilornomenue u paccesHue cBeTa.

PA3JIEJI 6. KBAHTOBAS ®13UKA

Tema 25: Tennosoe usnyueHue u JoMuHecHeHIUA. CHeKTpalbHble XapaKTEPUCTUKU TEIIOBOTO U3ITy4EHUS.
3axons! Kupxroda, Credana-bonpiimana u 3akoH cmenienns Buaa. AbcomoTHO yepHOe Teno. Popmyna
Penes-/l>xunca u «ynasTpaduonerosas karactpoday. I'nmoresa kBantoB. @opmyna [Tnanka. KBantooe
00BsICHEHHE 3aKOHOB TEIUIOBOTO M3mydeHHA. Tema 26: Bremmnnit potorddext, ypaBHeHHE DHHIITEHHA.
Nmmynbe poTtona. Dpdext Komnrona. lasnenne ceta. KopmyckyasipHO-BOJHOBOM qyalu3M CBETA.
OMIuprdecKkre 3aKOHOMEPHOCTH B aTOMHBIX ciiekTpax. @opmyina banmsmepa. Monens atoma TomcoHa.
Omneitel Pesepdopa o paccessHuto anbda-yacTuil. SnepHas Moaens aroMa. Teopust aToMa BOJOpO/a 110
Bopy. Tema 27: I'mnotesa ne bpoiins. Onbitel [JpBruccona u Ixepmepa. Audpakius mukpovactun. [IpuHiumn
HeomnpeneyneHHocTH [ eitzenOepra. BoHoBast GyHKIM, €€ CTATHCTHYECKUI CMBICI M YCIIOBHSI, KOTOPBIM OHa
JIOJDKHA yA0BIeTBOpATh. Y paBHeHue Lllpeaunrepa. Tema 28: KBanTOBas uacTuLia B OJHOMEPHOU
NOTEeHIMAIbHON siMe. OHOMEpPHBIN MOTEHIMANBHEIH Topor 1 6apbep. TyHHenbHbIN 3¢ dexT. KBaHTOBBIIH
rapMoHuveckuit ocrmustop. Tema 29: CranmonapHoe ypaBaenue llIpennHrepa aiis aToMa BOAOpoOa.
BonHoBele pyHKINY 1 KBaHTOBBIE uncia. [IpaBuina otbopa it KBaHTOBBIX nepexogoB. OmnsiT LlTepHa u




Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

/1
I'epmaxa. D dext 3eemana. [Ipunmun [aymu. [lepnomuaeckas Tabnuma 3nemeHToB. Tema 30: DeMeHTH
KBaHTOBOH CTaTUCTUKH: (DepPMHUOHBI, 0030HBI. 30HHAsI KOHIEIHS TBEPABIX Tell. MeTalulbl, INJIeKTPHUKHY,
MOJIYIIPOBOJHUKHU (COOCTBEHHBIE M IPUMECHBIE). JNEKTPUUIECKUE CBOHCTBA TBEPBIX TEJ: 3aBUCHMOCTD
JJIEKTPOIIPOBOAHOCTH OT TeMIeparypbl. CBEpXIpoBOAUMOCTh. DPOTONPOBOIUMOCTS, JTIOMUHECIICHIIHS
TBEPABIX Tes. CIIOHTAaHHOE M MHIYLMPOBaHHOE U3inydeHne. OcoOeHHOCTH Ja3epHOro u3nydenus. OCHOBHbIC
THIIBI JIa3€POB U UX IIPUMEHECHHE.
7 |PA3BAEJL 7. DUBUKA. ATOMHOI'O SAJJPA. DJIEMEHTAPHBIE HACTULbI
Tema 31: CocraB aToMHOTO spa. XapaKTePUCTUKH sIIIpa: 3apsijl, Macca, SHEPTHs CBSI3U HYKIOHOB. V30TOTIBL.
PagnoaktuBHOCTS. Buzbl 1 3aKOHBI paJHOaKTHBHOTO W3ITy4eHHS. SIIepHbIe peakiy. 3aKOHbI COXpAaHEHUS B
aaepHBIX peaknusax. enenne spep. Cuntes anep. JeTekrupoBaHue ssaepHbIX m3mydeHui. [lonsaTie o
nozumerpuu u 3amure. Tema 32: OcHOBHBIE KIIacChl 3JIEMEHTapHBIX YacTUIl. YacTHIBI U aHTHYACTHIIBI.
KBapku, J1enTOHBI, YaCTHIBI — HEPEHOCYMKU B3aUMOeHCTBUN. Bubl GyHIaMeHTaIBHBIX B3aUMOJCHCTBH.
Opomonus BeeneHHolt u 3BE311.
4.2. 3aHATHS CEMHUHAPCKOTO THIIA.
JlabopaTopHbie paboThI
Ne
i HaunmenoBanue 1a00paTopHBIX paboT / KpaTKOe COIEepKaHUE
1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3y4yeHne paBHOYCKOPEHHOTO IBUKEHUS HA MAalIMHE ATBYa»
2 |PA3JIEJI 2. TepMoauHaMuKa 1 MOJICKYISIpHAsT (PU3HKA
JIP Ne 11 «Onpeznenenue oTHOILIEHUS TeINIOEMKOCTEN ra3a merogoM Knemana-Jlezopmar
3 |PA3JEJI 3. DnexkrpocTaTika U HOCTOSHHBINA TOK
JIP Ne 14 «M3yuenue Tonorpaduu 3JeKTpOCTATHIECKOTO TTOJIS)
4 |PA3JIEJI 4. Maraetusm
JIP Ne 75 «/3yuyeHne MarHuTHOTO IOJIS COJIEHOMIA C IIOMOILBIO JaTYMKa XOJJIa»
5 |PA3JIEJI 5. Konebanus u BoaHbl. OnTHKA
JIP Ne 29 «M3y4eHue 3aTyXaloUuX dJICKTPOMAarHUTHBIX KOJICOaHUH B KOJIe0aTeIbHOM KOHTYPE C IIOMOIIIBIO
ociutorpada»
6 |PA3JIEJI 6. KBantoBas ¢gusuka
JIP Ne 138 «M3yueHnue BHemiHero horoaddexra u u3mMepeHue noctostnuoi [lnanka
7 |PA3JIEJI 7. ®u3uka aTOMHOTO sipa. JIeMEHTapHbIC YaCTUIIBI
JIP Ne 48 «Onbit ®@panka-I'epua»
8 |3amura 1abopaTopHBIX padboT
[IpakTueckue 3aHsaTHS
Ne
/m TemaTuka MPaAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 |PA3JIEJI 1. Mexanuka
KnneMaTHKa moctynaTeabHOTO M BpaIlaTeIbHOTO ABMKEHH. JJMHaMHKa OCTYNaTeIbHOTO ABMKEHHS.
3akonsl HetoToHa. 3anaun u3 paznena 1 [3]. 3apaun u3 pazaena 2 [3]. JuHamuka BpalaTeJbHOTO ABHXKEHUSL.
Pabora u sHEprus. 3aKkoHBI coxpaHeHus. 3a1adu u3 paszaena 3 [3].
2 |PA3JIEJI 2. TepmoanHaMuKa ¥ MOJIEKYJIsipHast GU3HKa

I"a30Bblie 3aKOHBL. MOIEKYIISIPHO-KHHETHYECKast Teopusl ra3oB. [IlepBoe Havano TepMOIMHAMUKH,
3amaum u3 pasznena 15 [3]. Tepmonaunamuka. 3agaun u3 pasaena 16 [3].

PA3JIEJI 3. DnexTpocTaTHKa U IOCTOSHHBIN TOK
aﬂeKTPOCTaTI/IKa. 3akon KyJ'IOHa, HaHpﬂ)KéHHOCTI) 1 MOTCHIHAJ SJICKTPHUUICCKOT'O MOJIA. HpI/IHHI/IH
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cymeprio3unu. 3agaqn u3 paznena 4 [3]. [I[poBoIHUKH B SIEKTPHYECKOM TIOJIE. DICKTPUIECKUE
KOHJCHCATOphI. 3afauu u3 pazaena 5 [3].
4 |PA3JIEJI 4. Maraetusm
MarsutHoe MoJie MOCTOSHHBIX MATHUTOB U MMPOBOJHUKOB ¢ TOKOM. 3aKoH AMmepa. BekTop MarHUTHOU
UHIYKIWH. MarHuTHOE B3aUMOJICHCTBHE TOCTOSHHBIX TOKOB. Cua Jlopenua. Db dekt Xomta. 3agaun u3
pa3zena 6 [3].
5 |[PA3JEJI 5. Konebanust u BojHbl. OnTHKA
MexaHHYeCKHe U JIEKTPOMArHUTHBIC KOJIeOaHus. YIIpyrue BOJIHEL DJIeKTPOMAarHUTHBIC BOJHEL. . 3aJa4ul U3
pa3zena 4 [8]. MaTepdepenmus ceta. Audpaxmus ceeta. [lomspusaus ceta. 3agaun u3 pasaena 5 [8].
6 |(PA3JEJI 6. KBanToBas ¢usnka
KBanroBas npupoza csera. Teopust aroma Bogopoza 1o bopy. Di1eMeHThI KBAaHTOBOH MEXaHHUKH. 3a1auu U3
paznena 6 [8].
7 |PA3JEJI 7. ®u3uka aTOMHOTO si7ipa. DJIEMEHTAPHbBIC YaCTHIIBI
OneMeHTH! (GU3NKU ATOMHOTO Apa. DIIEMEeHTH (PU3UKU 3JICMEHTAPHBIX YaCTHII. 3a1a4n u3 paznena 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 CaMoCTOsTENbHOE N3yUEHUE Pa3/IeioB (TeM) TUCITUIUIMHBI(MOIYJIIS)
Brinonnenue nHayuHno-uccienoBarensckoit padotsl (HHUPC)
[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.
3 IToaroroBka K T€KyIemMy KOHTPOJIIO.

5. llepeueHs wu3MAHUN,

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

TJJQH bubnuorpaduueckoe onucanue Mecro nocryna
1 Kypc dusuku: yued. mocodue http://library.miit.ru 9bC «Akagemus»
nns By30B / Taucust IBaHoBHA https://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumosa. — 11-¢ u3x., crep. | PYT (MHHAT)
— M.: U3naTenbCckuii HEHTP
«Axkagemus», 2006. — 560 c.
2 Casenbes, 1. B. Kypc o6meit Tekct : aneKTpoHHbIH // JIaHb : 3]1EKTPOHHO-ONOINOTEYHAs

¢u3uku : yaebHoe nocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
3., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonekynspHas
¢uszuka — 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

Texct : 3neKTpoHHBIH // JIaHb : 31eKTPOHHO-ONOIHOTEeYHAS
cucrema. — URL.: https://e.lanbook.com/book/113945

Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nmocobue : B 3
tomax / U. B. CaBenneB. — 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

Tekct : aneKTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

COOpHHMK 321124 110 JUCIUTUINHE
"®uzuka" : yued. mocodue s
cryaeatoB UYUT u UICYTD /
T.B. 3axaposa, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Koxkun ; MUUT. Kag.
"®uszuka-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)

Kokma C.M., Hukurenko B.A.
®wuzuka. Yacts 1. Koncmekt
neknui. - 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.
Boabkenmreis. - 11-e u3g,.,
nepepad. - M. : Hayka. I'n. pen.
¢wu3.-mar. mut., 1985. - 384 c.

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




10 | COopHUK 3a/1a4 11O KypCy http://library.miit.ru PYT (MUUT)
(GU3MKHU C pereHusIMA : yuyeOHoe
nocobue s By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 .- 591 c.

6. [IlepedueHbp COBpEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmanvonnslii  moptanm  Hayunas  osnexTponHHass — OuOnmoTeka
eLIBRARY.RU (www elibrary.ru); Enunas KOJUIEKIIMS U poBbIX
oOpazoBatenbHbix  pecypcoB  (http://window.edu.ru);  HayuHo-TexHHYecKas
ouobmmoreka PYT (MUUT) (http:/library.miit.ru); Caiit (MHTEepHET-I0CTYN)
WWWw.i-exam.ru — cuctema TecTHpoBaHus «DenepanbHblii 3K3aMeH B cdepe
npodeccruonanbHoro oopazopanus» (OII10).

7. IlepedyeHb  JUIEH3UOHHOTO H  CBOOOJIHO  PacCIpOCTPaHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Oneparmonnas cucrema Windows

[Iporpammsr:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TourckoBbIE CUCTEMBI

Skype

TecToBBIE TPOTPAMMEIL:

ABTomaTu3upoBaHHas cucrema tectupoBanus (ACT),
Kadenpanshas TectoBas mporpamma

Pa3zpaboTtannbie U mpuoOpeTEeHHbIE MPOrpaMMHBbIE (00yUarOIIUe) CUCTEMBI:
«OtkpeiTas actponomus» dusukonRedShift,
«Buneo3zamaunuk no ¢puszuke» A.M. Gumman u ap.,
«®Ddu3uka B MIKOJIEY,

«Ypoxu puzuku Kupmina u Medoaus»,

«JIaboparopubie pabOTHI 110 HUBHKE,

«Bcs duzukay MynbTuMenuitHast SHITUKIOTIE NS,
«@Puszuka. MyneTuMe 1unHbIN Kypc» Pyccobut-M,

«Kypc douszuku XXI Bekay JI.5. bopesckuit (ManuaXayc),



«Otkpertas usuka» C.M. Kozen,

«Buptyanpubiil npaktukym no puzuke» OO0 «OU3MKOHY,

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

DnexTpoHHas OubnnoTeka Kadeapsl,

Buneoreka kademnpsi.

8. Omucanne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOMMMOW s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Opranuzanusi pabodyero Mecta CTyJIeHTa B YHHBEPCHUTETE (TeMIEpaTypHBIA
pEeXHUM, CpPEeIHss IJIOIIAb, MPUXOAIIASACA HAa YEJIOBEKa B y4eOHON ayauTOpHH,
BPEMEHHON pPEXUM PabOThI, OCBEIIEHHOCTh pabOYero MecTa) periaMeHTHPYIOTCS
coorBercTBytomiuMu  CanlluHamu,  coOmoneHne — TpeOoBaHMIT ~ KOTOPBIX
KOHTPOJIUPYETCS aAMUHUCTpAIME yueOHOrO 3aBEeICHUS.

Kpome Toro, xaxaplii cemecTp Iepen HadajaoM pabOThl B  y4eOHBIX
1a00paTopusax MPOBOAUTCS HHCTPYKTaXXK CTYACHTOB IO TEXHHUKE O€30MaCHOCTH,
CTYJEHTBI HE JOIMYCKAIOTCS K 3aHATUSAM, [IOKa HE O3HAKOMSTCS C MHCTPYKIIUEN U HE
MOCTaBAT MOJANKUCH B COOTBETCTBYIOIEH BEIOMOCTH.

JIns1 TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayJJMOBU3YAJIbHBIN KOMILJIEKC.

JUisi ceMMHApOB: KOMITBIOTEPHBIN Kjacc (JoKanbHas ceThb, cocTtosmas u3 30
pabounx CTaHIMM, cepBepa, KOMIIbIOTEpA MPENoiaBaTeis), UHTEPAKTUBHAS JOCKA U
CBSI3b C AyJMOBU3YaJIbHBIM KOMIUIEKCOM, BbIXOJ B MIHTEpHET.

Jia npoBeseHus J1a0opaTOPHBIX PabOT: KOMIUIEKC 3JIEKTPOU3MEPUTETbHBIX
¢usnueckux npuOOPOB; JaOOpPATOPHBIE YCTAHOBKM TEMATHYECKOTO HA3HAUEHUS,
COOTBETCTBYIOILIME JIaDOPATOPHOMY MpaKkTHKyMmy. JlaGopaTtopHble pabOTHl MO
JucuuIuinHe «@u3rkay TpOBOJATCS B CIIEHHUATBHO 000PYIOBAaHHBIX J1A00PATOPUSIX
C MIPUMEHEHUEM HEOOXOJUMBIX CPEJCTB 00yUYEHHUs: J1a0OpaTOPHOro 000PyAOBaHUS,
0o0pa3loB AJI UCCIENOBAaHUM, METOJUYECKUX MOCOOMH, KOMIBIOTEPHBIX CPEICTB
00paboOTKH pe3yIbTaTOB U3MEPEHUH.

[Ipy  BbIOJNIHEHUW  J1aOOPATOPHBIX  PAabOT  MPOBOJATCS:  MOJATOTOBKA
00opyZ0BaHUsl U MPUOOPOB K paboTe, N3yuYeHHE METOJAMKH BBIMOJHEHUS! paboTHhI,
BOCIIPOU3BEJCHUE U3Y4aeMOro SBJCHUS, HW3MEpPEHUE BEJIMYUH, OIpEAeIIeHHue
COOTBETCTBYIOILIUX XapaKTepPUCTUK M TMOKa3arejed, oOpaboTka JaHHbIX MU HX
aHaau3, 00001eHre 1 00pabOTKa Pe3yabTaTOB.

9. ®opma POMEKYTOUHOM ATTECTALNU:

3ayer B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.



10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH MPOMEKYTOUHOU
aTTecTalluy, pa3padbaTbIBalOTCSA B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

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

CoracoBaHo:

3aBenyromuii kadeapoir 93T
1.0. 3aBefayromiero kadenpoit dusmka

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

A.B. [TayTkuna

M.B. llleBmrorun
C.M. Kokun

C.B. Bomxoaun



