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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

OCHOBHOW 1ENBI0 H3yYEHUA Y4YEOHOW MUCUMIUIMHBI «DHU3UKa» SBISETCS
(opMupoBaHue y 00y4aromerocs KOMIETEHIIMH J1JIs1 Hay4YHO-UCCIIE0BATEIbCKOM
NEeATEIbHOCTH:

- cOOp, U3yuyeHUE HAyYHO-TEXHUYECKOW MH(POpMAIUHU, OTEUYECTBEHHOIO U
3apy0€KHOI0 OMBITA [0 TEMATUKE UCCIIEAOBAHMS;

- aHaJiM3 HAYYHO-TEXHUYECKOM WH(GOpMalWH, OTEYECTBEHHOTO W
3apy0EKHOI0 OMNBITA [0 TEMATUKE UCCIIEAOBAHMS;

- MPOBEICHUE PKCIIEPUMEHTOB 10 33JJaHHON METOJIuKe, 00paboTKa U aHAIN3
UX pe3yJbTaTOB.

- IIPOBEJCHHE BBIYHMCIHUTEIBHBIX JKCIIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHAAPTHBIX IPOTPAMMHBIX CPEJICTB;

B paboueii nporpamme 1no «Pu3nKe» 3a10KEHBI OCHOBBI ()OPMHUPOBAHUS Y
OyIylIMX CHEUUANIMCTOB IMOAXOAA K PEIIEHUI0 MNpoPecCHOHANbHBIX 3ajad,
OpUEHTHUPOBAHHBIX HA IPUKIATHON BUJ (BUAbI) TPOPECCUOHATIBHOM E€ATETbHOCTH
KaK OCHOBHOH, 4YTO peajgu3yercsi Ha OCHOBE COBPEMEHHBIX 3HAHH
(yHIaMEHTaJIbHBIX  3aKOHOB  (DM3MKM, a TaKKe €CTeCTBEHHOHAy4HbIX
IpEICTaBICHUN O MaTEPUH, ABMKEHUU U (PyHITaMEHTAJIbHBIX B3aUMOJCHCTBUIX

Jucnunmaa  «®Pusuka»,  OTHOCAIAACS K €CTECTBEHHOHAYYHBIM
JUCLMIUIMHAM, MpearnoiaraeT Takxke GopMUpoBaHHE y OyIylIMX CHEIUAINCTOB
HAaBBIKOB U YMEHUH B CIEAYIOIIUX 00JacTsIX:

- aHAIW3 HAYYHO-TEXHUYECKOM HWH(POpMAalMK, OTEYECTBEHHOTO U
3apyOeKHOT0 OMNBITA [0 TEMATUKE UCCIEIOBAHUS;

- IPOBEJCHHE BBIYMCIHUTEIBHBIX 3KCIIEPUMEHTOB C HCIHOJIb30BAaHUEM
CTaHAAPTHBIX NPOrPAMMHBIX CPEACTB C LEJIBIO IOJYYEHUS MaTeMaTHYECKUX
MoJiesIeH MpoLeccoB U 0ObEKTOB aBTOMATHU3AIMH U YTIPaBJICHMUS;

- TMOATOTOBKAa JaHHBIX M COCTaBlieHHME 0030poB, pedepaToB, OTYETOB,
Hay4HbIX MyOJMKAlMi U JOKJIAaJ0B Ha HAYYHBIX KOH(QEPEHIUSX U CEeMHUHApax,
y4acTHe BO BHEIPEHUH PE3YyJIbTATOB UCCIEAOBAHUI U pa3padOToOK.

N3yuenue Kypca ob1iei U3k B TEXHUYECKOM YHUBEPCUTETE 00YCIOBICHO
BO3pacTaroleil pojblo (PyHIaMEHTAIbHBIX HAyK B MOATOTOBKE CHEIHAINCTA. JTO
CBA3aHO C TEM, 4YTO BHEAPEHHE COBPEMEHHBIX BBICOKMX TEXHOJOIUHA B
MPAaKTUYECKYI0 HWH)XXEHEPHYIO JI€ATEIIbHOCTh IMPEANOIAracT OCHOBATEIbHOE
3HAKOMCTBO  pPaOOTHUKOB ¢  (U3MYECKUMH  OCHOBAMU  MPOTEKAHMS
COOTBETCTBYIOIIMX MPOIIECCOB, C KIACCUYECKUMHU M C HOBEHIIMMHU METOAAMHU
¢usznueckux wuccnepaoBanuil. JlaHHbBIM Kypc Aa€T BO3MOXKHOCTH OyAylIUM
CIeMAIUCTaM TIOJIy4UTh TpeOyemble 3HaHUs B oOJacTu (PU3MKH, a TaKKe



OpUOOPECTH HABBIKM MX JAJbHEWUIIETrO IMONOJHEHMs, UCIOJb3ys B ITHX LEJAX
pa3iuyHbIe (B TOM YHUCIIE — 3JIEKTPOHHBIC) UICTOYHUKHU HHPopMmaluu. bosee Toro,

nporpaMmma JUCHHUIUTUHBI « PDU3nKa» chopMUpOBaHA TAKUM 00pPa3oM, YTOOBI
HE TOJBKO J1aTh OOYyYaIOIUMCS MPEJCTaBICHNE 00 OCHOBHBIX pa3jenax (hU3HKH,
MO3HAKOMMTD UX C Han0oJIe€ BaXKHBIMH HKCIIEPUMEHTAIbHBIMUA U TEOPETUUECKUMHU
pe3yibpTaTaMyi, HO M IPOBECTH JEMAapKaLUI0 MEXAY HAyYHbIM M AHTHHAYYHBIM
HNOJIXOJ0OM B M3YyUEHUHU OKpY’Karolero mupa. JlucuumimHa ydut oOydaromuxcs
CTPOUTH MOJECIIN IPOUCXOMSIINX SIBJICHUN W IPOLECCOB, IPUBUBAs IIOHUMAaHUE
MPUYMHHO-CIICACTBEHHON CBSI3M  MEXAy HUMH, (opmupys y Oyaymmx
CHEUUATUCTOB IMOJUIMHHO HAYYHOE MUPOBO33PEHUE.

duszuka co3aaeT YHUBEPCAIbHYIO 0a3y LTSI U3YUYEHUS
o01IenpopecCUOHANbHBIX U CIELUAIbHBIX TUCHUIUIMH, 3aKJIa1bIBaeT PyHIaMEHT
nocieayomero o0yuyeHuss B Marucrparype, acnupantype. OHa MaéT I1elbHOe
IpEICTaBICHUE O (PU3NYECKUX 3aKOHAX OKPYKAIOIIEr0 MUpa B MX €AUHCTBE U
B3aMMOCBSI3H, BOOPY’KAET CIIEUAIUCTOB HEOOXOUMBIMU 3HAHUSMU JJIS1 PELICHHUSI
Hay4YHO-TEXHUYECKHUX 3a/1a4 B TEOPETUYECKHUX U NPHUKIAJHBIX ACTIEKTaX.

2. Ilnanupyembie pe3yibTaThl 00yYEHHS O TUCUHUILIUHE (MOYIIIO).

[lepeyenr GopMHUpPYyEMBIX pe3yJibTaTOB OCBOCHUSI 0Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIINI) B pe3yJibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHbIE 3aJaud B MpodeccuoHaIbHOM
NEATEIIBHOCTH C UCTIOIb30BAaHUEM METO/I0B ECTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHajv3a U MOJICJIUPOBAHMUSI.

OOGy4eHwue 1o JuCUUILUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyyatoruiicst Oyier:

3HATD:
3HaTh METOAbl €CTECTBEHHBIX HAayK, MaTEeMaTUYeCKOTrO aHajau3a |
MOJICTTUPOBAHUA.

YMmers:

YMeTh penath HHKEHEPHBIC 33/1a4i B MPOGECCHOHAIBHON ACSITEIIBHOCTH C
HCIIOJIBb30BAHHUEM METOOAOB C€CTCCTBCHHBIX HayK, MATCMATHUUYCCKOI'O aHaJIm3a Hu
MOJIETUPOBAHUSI.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).

3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOJTYJIS).



OO6mast TPYJIOEMKOCTh AMCIUILIMHBI (MOIyssl) coctaBiaser 8 3.e. (288
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem pmucuuIIMHBL (MOAynsi) B (OpME KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne2 | Ne3

KonrakTHas paboTa Ipu nNpoBeleHNN yueOHBIX 3aHATHI (BCEro): 164 | 84 80
B ToMm uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 66 34 32

3aHATHS CEMUHAPCKOTO THUIIA 98 50 48

3.3. O6bemM aucCHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBUSIX, TMPU NPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTallMU cocTaBiisieT 124 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM pabOThl 00YUYaIONIMXCS C MEJAarornuyecKuMu pabOTHUKAMU U (WJIN)
JUIIaMH, TIPUBJICKACMBIMH K peain3aIiii 00pa30oBaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOM aTTECTAIIHH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |PA3JEJ 1. MEXAHUKA
Tewma 1: [Ipenmer u 3agaun Gusnkn. KuHeMaTuka: OCHOBHBIE TIOHATHS. [[BHXKEHHE 11O TIPSIMOMA: CKOPOCTH,
yckopenue. Kpubonuneiinoe asuxenue. HopmaiibHOe U TaHTeHIIMalbHOE YckopeHue. KunemaTtuka

BpalaTeIbHOTO JBUKEHUS: YIIIOBasi CKOPOCTh U YTJIOBOE YCKOPEHUE, UX CBSI3b C JTMHEHHOW CKOPOCTBIO U
yckopeHueM. Tema 2: MHepuuanbHble CUCTEMBI OTCUETa U NepBbli 3akoH HeloToHa. BTopoii 3akox
Hetorona. Macca, ummnyiisc, cuna. LleHTp Macc cucTeMbl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABMKECHUS
MaTepuanbHOi Touku. Tperuii 3akoH HeroToHa. 3aK0H coxpaHeHus UMIyJbca. 3akoH BeeMupHoro
TaroteHus. Cuisl conpoTtuBinenys. Tema 3: JluHaMKKa BpalaTeIbHOTO ABHKEHHS. MOMEHT CHUJIbl; MOMEHT
WHEPINH; MOMEHT UMITyJbca. Teopema llteitnepa. OCHOBHOH 3aKOH AMHAMHKH BPaIIaTeI-HOTO




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

JBIDKCHUS B CITyJae CHCTEMBI TOUEK H B CIIydae TBEPJOTO Tesa. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCa.
I'mpockonsl. Tema 4: PaboTa nepemenHol cunbl. MomHocTh. Kunetnueckast sHeprust Tena mnpu
MOCTYNaTeIbHOM ABHXEeHUH. KuHeTnueckas sHeprus Tejla Npy BpalaTteJbHOM JBIKeHnH. [lone cu.
KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIE CUIIBI, IpUMepHI. [loTeHnnanbHas sneprus. [loreHnuansHas
SHEPTUsl B TOJIE CUJI TSDKECTH, OTEHIMAIbHAs SHEPTUs yIpyro ne(opMUpOBaHHON MPYKUHBI. 3aKOH
COXpaHEHHMsI TIOJIHOM MEXaHMYECKOH SHEPTHH B I10JI€ TIOTEHI[HAIBHBIX CHJI. 3aKOH BCEMUPHOTO TATOTEHHS.
[lepBas, BTOpas u TpeThs KOCMHYECKHE CKOpocTH. Tema 5. Yrpyrue HanpspkeHus U qeopMaliin B
TBepnoM Tene. 3akoH ['yka. Monyns FOnra. Koaddumuent [Tyaccona. Obmue cBoiicTBa )XUAKOCTEH 1
ra3oB. CTanimoHapHOE TeUCHHE HIeAbHON )KUIKOCTH. Y paBHEHNE HETIPEPEIBHOCTH. Y paBHeHNE bepHymm.
Tema 6. [IpuHIUIT OTHOCUTETHHOCTH U TIpeoOpa3oBanms | annies. DkcriepuMeHTaIbHbIe 000CHOBAHUS
cnennansHo# Teopun otHOocuTensHOCTH (CTO). IToctymatsr CTO. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH U
npeobpaszoBanns Jlopenna. CokpaiieHue ATUHBL ¥ 3aMeUICHHE BPEMEHH B IBIKYIIUXCS CHCTEMaX
orcuera. PenstuBucTckuil UMIysbc. B3anMocBsI3b Macchl U SHEPTHUH.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVIJISIPHAS ®U3UKA

Tema 7: MonekyssipHast husuka. MneanbHplil Ta3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. V30X0opHbIH,
n300apHBIA, M30TEpMUIECKHI Iporiecchl. PeanbHelil ra3. YpaBHeHne Ban-nep-Baansca. OcHOBHOE
ypaBHenne MKT. Pacnpenenenune MakcBesia MOJIEKYJ HACAIBHOTO raza no ckopoctsaM. Omneit Ll tepHa.
Bapomerpunueckas ¢popmyina. Pacnipenenenue bonsnmana. Cpequss anrHa CBOOOIHOTO IIpoOera MOJIEKyI.
SIBneHus mepeHoca (TeIoNnpoOBOAHOCTD, AN(dy3ns, BHyTpeHHee TpeHue) Tema 8: BHyTpeHHs SHEpTHs
ra3a u ee U3MeHeHue. [lepBoe Havano TepMoIHAMUKH. Y paBHeHNEe Maifepa. MoseKynsipHO-KHHETHIeCKas
TEOpHUs TEIOEMKOCTH. CBSI3b TETIIOEMKOCTH C YUCIIOM CTEeTIeHEH cBOOOIBI MOJICKYJI I'a3a. AHaOaTHbIN
npouecc. [Tonmurponnsie nponeccsl. [IpeodpazoBanie TEIUIOTH B MEXaHHMYECKYIO paboTy. TemioBbie
mamuesbl. [{ukn KapHo u ero koaddurment nonesznoro neiicteus. Tema 9: DMnupuyeckas TeMiieparypHast
mkana. TepMoIuHaMu4eckoe paBHOBECHE U TeMiepaTypa. KBasuctarnyeckue npoueccsl. Y paBHEHUE
COCTOSIHUS B TepMoArHaMuke. OOpaTiMble 1 HeoOpaTHMBbIe Tporiecchl. Bropoe Hauaio TepMOANHAMUKH.
OHnTponua. CTaTUCTHYECKOE TOJIKOBAHUE SHTPOIUH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 3ekTpocTarnyeckoro noisi. CuioBsle auHuM. [TpuHumn
cynepnosunuu. Teopema ["aycca B MHTErpanbHOM (opMe U ee MPUMEHEHHNE IS pacyeTa 3JIeKTPUIECKIX
nonei. LinpKyssinust HanpspKEHHOCTH AIIEKTPHUYECKOTO 1oJIsd. [ToTeHnnal 31eKTpUIecKoro moJts.
OKBHUIOTEHIHAIBHBIE IOBEPXHOCTH. CBA3b HANPSHKEHHOCTH M NoTeHnuana. Tema 11: Dnexrprueckoe noie
Jqunond. J{unoias Bo BHEITHEM 3JeKTpudeckoM nosie. [lomspuszanus nuanekTpukoB. OpHeHTAIlMOHHBINA 1
JedopManmoHHbIH MexaHU3MbI oJsipu3anny. BexTop anekrpudeckoro cMemienus. Teopema ["aycca st
3NIEKTPOCTATHYECKOTO MO B IUAJIEKTPUKE. JIU3NIeKTpHUUecKas MPOHULIAEMOCTh BEIIECTBA. DIEKTPHUECKOE
T0JIEe B OTHOPO/IHOM JTU3JIEKTPUKE. DJICKTPEThl U cerHeTodeKTpukH. [Ibe30addekt. Tema 12:
[TpoBOAHUKH B 3JIEKTPHUYECKOM MOJIE. DIEKTPOCTATHIECKAs 3aluTa. JINEeKTPOEMKOCTh TPOBOAHUKOB U
KOHJICHCATOPOB. DHEPIHs 3apsHKEHHOTO IPOBOHUKA, KoHAeHcaTopa Tema 13: Cuia Toka, III0THOCTh
Toka. Kimaccuueckast Teopust 3JISKTPOIIPOBOIHOCTH. Y PaBHEHNE HETPEPHIBHOCTH ISl INIOTHOCTH TOKa.
3akon OMa /U1 OZJTHOPOJHOTO y4acTKa LenH. DiIeKTpuieckoe conporusienne. CoeanHeHne TPOBOAHUKOB.
3akon Oma B muddepenunansHoit popme. 3akon xoynsa-Jlenna. 3akon Bunemana-®panna.
ONeKTpOoABIKYIIIAsl CHIa HICTOYHMKA ToKa. 3akoH OMa 11 HEOHOPOIHOTO yuacTka nend. [Ipasuna
Kupxroda. Dnexrpruiecknii TOK B BaKyyMe, ra3e, )KUIKOCTH U TBEPAOM Telle.

PA3AEJT 4. MATHETU3M

Tema 14: MarauTHO€E T0JI€ OCTOSTHHBIX MarHUTOB U TIPOBOJIHUKOB C TOKOM. 3akoH Amrepa. Bekrop
MarHUTHOHM MHAYKIUH. MarHUTHOE B3auMoIeiicTBHE OCTOSHHBIX ToKOB. Cuiia Jlopenma. D¢ dext Xoia.
Tema 15. HuknotpoH. 3akoH buo-Casapa-Jlannaca. Teopema o nUpKyIsIMK BEKTOpa MATHUTHOM
UHAYKIMY, IPUMEPBI IPUMEHEHUS TEOpEeMBbL. BUXpeBoll xapakTep MarHUTHbIX Honel. Tema 16:
MaruuTtssbl# motok. Teopema ["aycca mist MarHUTHOTO oI PaboTa o mepeMenieHuto MpoBOTHHIKA C
TOKOM B MarHUTHOM IoJie. Pamka ¢ TOKOM B OJJHOPOJIHOM U HEOJTHOPOJHOM MAarHUTHOM MOJISIX.
MarsuTHOe 1oJie U MarHUTHBIN AUNOJIBHBI MOMEHT KPYroBoro Toka. Hamarunuenue MarHeTHKOB.
HanpsbkeHHOCTh MAarHUTHOTO TIOJIsl. MarHuTHAs MPOHUIIaeMOCTh. Kitaccuukanus MarHeTUKOB.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

®eppomarnermsm. Tema 17. SIBnerne snexTpomMarantHol HHAYKIHU. [Ipasmino Jlenmna. 3axon dapanes
3MEeKTpOMarHuTHON nHAyKIuHN. Buxpessle Toku (Toku Pyko). Camounaykuus. IHIyKTUBHOCTH
cojieHoua. SIBjieHue B3auMHOM MHAYKIMHK. TpaHcdopmarop. DHeprust MarHuTHOro moisi. Cucrema
ypaBHeHHI MakcBesuia B HHTErpajibHOM (hopMe U (PH3HMUECKUI CMBICI BXOJSIIUX B HEE YPaBHEHHUH.
DNeKTpOMarHuTHoE 1oJie

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: Ileproamyeckue nporneccsl. ['apMorndeckne Konebanus. MasTHUKH. Y paBHEHHE KOJIeOaHUHA 1
ero pemreHne. AMIDINTY1a, 9acTOTa U (a3a konebanus. JHeprus Kojedanuii. CBoOoIHBIC KOIeOaHuUs.
Oneprus konebannit. [IprMeps! KoeOaTeTFHBIX IBIDKEHIH Pa3IMIHON (HU3NIECKOM IPUPOIBL.
CBobopHBIC 3aTyXaromue KoiueOanus. XapaKTepUCTHKH 3aTyXaromuXx Koinebannid. Tema 19:
BrinysxneHHble konebanus. Pezonanc. MexaHn4eckue U SJIEKTPUUECKHE aBTOKOJIE0aTeIbHbIE CHCTEMBI.
Croxenue konebanuii (6uenus, Gpurypsl Jlnccaxy). AHaIN3 ¥ CUHTE3 KOJICOaHHH, TOHATHE O CIIEKTpe
konebGanuii. CBszaHHbIe Konebanus. Tema 20: BoiHoBoe nmxkenue. [1nockas rapMOHHYECKasi BOJHBI.
JlnvHa BOJNHBI, BOJTHOBOE YHCIIO, (pa30Bast CKOPOCTh. Y paBHEHHE BOJIHBI. OHOMEPHOE BOJIHOBOE
ypaBHEHHE. YTIpyTrHe BOJHBI B ra3ax >KUJIKOCTSIX M TBEPABIX Tejlax. DJIeMEHThI aKyCTHKU. D(heKT
Homnepa. Tema 21: CnenctBus u3 ypaBHeHUN MakcBenia. DeKTpoMarHuTHele BoHbl. OnbITh ['epra.
[ITkana 3;1eKTpOMarHUTHBIX BOJH. CKOPOCTD, SHEPT s, HHTEHCUBHOCTD 3JIEKTPOMArHUTHOHN BOIHEL [ToTOK
TUTOTHOCTH 3Hepruu BoyHEL Tema 22. Matepdepennns BonaH. Crosune BoiHBL. MHTEpdepeHus ceera.
OmnsiT FOHTa. UHTEpdepomerp MaiikenscoHa. HTepdepeHIus B TOHKHX IDICHKaxX. [IpruMeHeHme
uaTepdepernuu. Tema 23: [puanun [oirenca-Openens. Merox 308 @penens. Judppakuns Openens Ha
npocreimux nperpanax. Judpakmus Opayrrodpepa Ha on1HOH 1 ABYX mesix. AupakioHHas peneTka.
Tonorpadust. Audpakiust peHTTeHOBCKHX JIy4ei Ha Kpuctauniecko pemérke. [Ipunumn [roiirenca-
Openens. Metox 308 @penerst. udpakuus Openens Ha npocteimux nperpagax. Judpakius
Opaynrodepa Ha ogHOHU 1 ABYX miensx. Audpakuronnas pemerka. ['onorpadus. Judpaxuns
PEHTICHOBCKUX JIyuel Ha KpucTanyeckoit pemérke. Tema 24. @opMa U cTeNeHb MONSIpU3auu
MOHOXpOMaTH4YeCKUX BOJH. [lonydeHune n aHanu3 TUHEHHO-IIOIAPU30BAaHHOTO cBeTa. 3akoHBI bproctepa,
Maimoca. Jluneitnoe aBynydernpenomienue. [IpoxoxxaeHue cBeta yepes JMHEHHbIE (a30BbIe MIACTHHKH.
HckyccrBeHHas ontndeckast aHuzotponust. oroynpyrocts. Bpamienue miockocTH MOISpH3aLiH.
OnexktpoonTudeckre U MarHuroontuueckue 3¢ ekt XKunkue kpucramisl. Aucnepens ceera. dazosas u
rpymnmnoBas ckopocTy BoiH. [loryomenue u paccesiHue cBera.

PA3JIEJI 6. KBAHTOBAS ®U3UKA

Tema 25: TennoBoe u3nyueHue 1 JiroMuHeceHIMs. CIeKTpanbHbIe XapaKTePUCTUKN TEIIIIOBOTO
n3nyuyenusi. 3akonbl Kupxroda, Credana-bosbiimana u 3akoH cMmemenus: Buna. AGCONIOTHO YepHOe Telo.
Dopmyna Penes-/[xunca u «ynprpaduoneroBas katactpoday. ['unoresa kantoB. Popmyna [lnanka.
KBaHTOBOE 00BsICHEHNE 3aKOHOB TEIUIOBOTO M3IydeHus. Tema 26: Buemnuii poroaddexr, ypaBHeHne
Ounrmreitra. Ummmynsc goTtona. Dddexr Komnrona. J{aBnenue cBera. KopiryckynsspHO-BOIHOBOI qyain3m
cBeTa. OMIMPUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX cniekTpax. @opmyina banemepa. Monens atoma
Tomcona. OnbiTel Pezepdopaa no paccesauro anbga-dactun. SAnepHas Monens aroma. Teopust atoma
Bozopona 1o bopy. Tema 27: 'nmnotesa ne Bpoitns. Omeiter [I3Brccona u [xkepmepa. Judpakums
mukpoyactull. [IpuHunn HeonpeneneHHocty ['elizenbepra. BonHoBas QyHkuus, ee cTaTucTuueckui
CMBICIT ¥ YCJIOBHSI, KOTOPBIM OHA JOJDKHA yIOBIETBOPATH. Y paBHeHue [lpennnrepa. Tema 28: KBanrosas
YJacTUIa B OTHOMEPHOH MOTEHIMAIbHOM ssMe. O THOMEPHBIA NOTEHIMATBHBIA OPOT U 6apbep.
TynnensHbIi 3¢ dext. KBaunToBHI rapmMorndeckuii ocimmsaTop. Tema 29: CranpoHapHOE ypaBHEHHUE
Ipenunarepa ams atoma Bogopoa. BosHOBEIE QyHKITNM U KBaHTOBBIE uncia. [Ipasuia otbopa s
KBaHTOBBIX nepexooB. OnsIT LlItepra u ['epnaxa. D¢ dext 3eemana. [Ipunnun [Taymu. [Teprnonudeckas
Tabnnna snemMeHToB. Tema 30: DieMeHThl KBAaHTOBOM CTAaTUCTUKH: (DEpMHUOHBI, 6030HBI. 30HHAS
KOHLETIHS TBEPABIX TeJI. MeTaibl, AUAIIEKTPUKH, TIOJIYTTPOBOAHUKHI (COOCTBEHHBIE U IIPUMECHBIE).
OneKTpUUecKue CBOICTBa TBEPBIX TEI: 3aBUCUMOCTD AJIEKTPOIPOBOJHOCTH OT TEMIEPATYPBHI.
CaepxmpoBoguMOCTh. POTONPOBOIUMOCTD, TIOMUHECIEHIUS TBEPBIX Tel. CIOHTAaHHOE U
MHIyIpOBaHHOE u3iryyeHne. OcoOEHHOCTH Ja3epHOro u3nydeHus. OCHOBHBIE THIIBI Ja3€pPOB U UX
MpUMEHCHHE.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

PA3AEJI 7. DU3NKA. ATOMHOI'O AJPA. O9JIEMEHTAPHBIE HACTUILbI

Tewma 31: CoctaB aToMHOTO sijpa. XapaKTepUCTHKH sIApa: 3apsiji, Macca, SHEPTHUS CBS3U HYKJIOHOB.
Mzortonsl. PagnoakTuBHOCTH. BUBI U 3aKOHBI paAMOAKTUBHOTO U3TyUYeHHs. SInepHble peakiuu. 3aKOHbI
COXpaHeHHUs B sJIepHbIX peakuusax. Jlenenue saep. Cunres saep. JeTekTupoBaHue sSACpHBIX U3TyUEHUH.
ITonsitue o no3umerpun u 3amuTe. Tema 32: OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YacTHIL. YacTUIbl U
aHTHYacTUIBl. KBapKu, ICITOHBI, YAaCTUIIBI — IEPEHOCYMKH B3aUMOIeHCTBHI. BB ()yHIaMEHTAILHBIX
B3aUMOJIEHCTBUI. DBoOnNsa BeeneHHol 1 3BE3 ..

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

1]1\5(_;1 HaumeHnoBanue 1a00paTOpHBIX paboT / KpaTKOE COACpKAHUE
1 |PA3JIEJI 1. Mexanuka
JIP Ne 1 «M3y4yeHne paBHOYCKOPEHHOTO IBUKEHUS Ha MallMHE ATBYIa»
2 |PA3JIEJI 2. TepmonuHaMuka u MoJieKyJisspHasi hu3uka
JIP Ne 11 «Ompenenenue oTHOIIEHUS TeIIoéMKocTel raza meronom Knemana-Jlezopmay
3 |PA3JEJI 3. DaekTpocTaTHKa U MOCTOSHHBIN TOK
JIP Ne 14 «M3y4enune Tomorpaduu 3EKTPOCTaATHIECKOTO OIS
4 |PA3JIEJI 4. Maruetusm
JIP Ne 75 «¥3ydyeHue MarHuTHOTO IOJIS COJIEHOMIA C IIOMOILBIO JaTYUKa XOJIa
5 |PA3JIEJI 5. Konebanus u BoHbI. OnTHKa
JIP Ne 29 «3yueHue 3aTyxalouyux JIEKTPOMarHUTHBIX KoJje0aHuil B K0J1e0aTeIbHOM KOHTYpE € IIOMOIIBIO
ocuuiutorpada»
6 |PA3JEJI 6. KBanroBas ¢usuka
JIP Ne 138 «M3yuenue BHemHEr0 GoTorddexra u u3MepeHne noctosHHon [1nanka
7 |PA3JIEJI 7. ®u3uka aTOMHOTO siApa. DJIEMEHTAPHBIE YaCTUIIBI
JIP Ne 48 «OmnbiT ®panka-I'epua»
8 |3ammra 1abopaTopHBIX padoT
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE
1 |PA3JIEJI 1. Mexanuka
Kunematuka MOCTYNATCJIBHOI'0 U BPpAalaTCIIbHOTO JIBUKCHUS. I[I/IHaMI/IKa MOCTYNAaTCJIbHOI'O0 ABUKCHUA.
3akonsl HetoTona. 3amaun u3 paznena 1 [3]. 3amaun u3 pazaena 2 [3]. JuHaMuka BpamaTeabHOTO
nBrxeHus. Pabota n sHeprus. 3akoHbI COXpaHeHus. 3agaun u3 pasaena 3 [3].
2 |PA3JIEJI 2. TepMmonuHaMuKa U MOJIEKYJIsIpHas pusnka
I"a3oBbIe 3aK0HBL. MoONEKyIIpHO-KHHETHYECKast TeOpHs ra3oB. [lepBoe Havyano TepMOIMHAMUKHY,
3anaun u3 paznena 15 [3]. Tepmonunamuka. 3agauu u3 pasgena 16 [3].
3 [PA3JIEJI 3. DnekTpocTaTka U MOCTOSHHBIN TOK
Onekrpocraruka. 3akoH KyioHa, HanpsHKEHHOCTH M HOTEHIMAN AJIEKTPUYECKOT0 noJts. [IpuHimn
cyneprno3uruu. 3aaauu u3 paszaena 4 [3]. [[poBoJHUKY B JIEKTPUIECKOM TOJIe. DIEKTPUIECKIE
KOHJICHCATOPHI. 3aauu u3 pazaena S [3].
4 |PA3JIEJI 4. Maruetusm

MarautHoe 1oJjie MOCTOSTHHBIX MarHUTOB M MPOBOTHUKOB C TOKOM. 3akoH Amrnepa. Bektop MarHuTHOM
WHIYKIMA. MarHuTHOE B3aUMOJICHCTBUE MOCTOSHHBIX TOKOB. Crina Jlopenna. Dddexr Xomra. 3agaun u3
paznena 6 [3].




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
5 |PA3JIEJI 5. Konebanus u BostHbl. OnTuka
MexaHHYeCKHE U DIEKTPOMArHUTHBIE KOJIeOaHus. YIIPyrue BOJIHbBL. DIEKTPOMATHUTHBIE BOIHBL. . 3a1aun
u3 pasznena 4 [8]. Uarepdepennus ceera. Judpakuus ceera. [lonspuszanus ceeta. 3aga4un U3 pasnuena 5
(8l.
6 |PA3JIEJI 6. KBanToBas ¢usuka
Ksanroas mpupoza ceeta. Teopust aroma Bogopoaa 1mo bopy. DieMeHTs KBaHTOBOI MEXaHUKH. 3a/1aun
u3 pasnena 6 [§8].
7 |PA3JEJI 7. ®u3uka aTOMHOTO sijpa. DJIEMEHTAPHbIC YaCTUIIbI
OneMeHTH! GU3UKH aTOMHOTO Apa. DIEMEHTH (U3HUKU 3JIEMEHTAPHBIX YacTHII. 3aaa4n u3 paszaena 7 [8].
4.3. CamocrosiTenbHas padoTa 00y4daroImmxCs.
No
Bun camocrosiTennsHOM paboThI
/1
1 |[ToxroroBka k JaboparopHbIM padoTam [1oaroToBKa K MPaKTUYECKUM 3aHITHSIM

[TonroroBka k 3auety [loaroroBka k 3x3ameny Pabota c JIEKIIMOHHBIM MaTEpUAIOM
Pabora c nuteparypoit CamocTosTeIbHOE U3yUEHUE Pa3IeioB (TeM)
JTUCIUILIMHBI(MOAYIsT) Boimonuenue HayuHo-uccneaopareiabckoit pabotsl (HUPC)

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

No
/1

bubmnorpaduueckoe
pad Mecto noctyna
OIMCaHue

1

Kypc dusuku: yue6. mocodue | http://library.miit.ru O9bC «Axanemus»

st By30B / Taucus sanosna | hitps://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumona. — 11-e uzn., PYT (MUHT)

crep. — M.: U3narenbckuit
HEeHTp «Akagemus», 2006. —
560 c.

Casenbes, U. B. Kypc o6mieit | TekcT : 21eKTpoHHbl // JIaHb : 571eKTpOHHO-Ou0IMoTe Hast
dmsuKky : yae6HOe mocobue : | cucrema. — URL.: https://e.lanbook.com/book/142380

B 3 Tomax / U. B. CaBenbes.
— 19-e u3n., crep. — CaHKT-
[TerepOypr : Jlanp, 2019 —
Tom 1 : Mexanuka.
MonexymnspHas pU3UKa —
2020. — 436 c. — ISBN 978-
5-8114-5539-

Cagenbes, 1. B. Kypc o6mieii | Tekct : snekTponnslii // JIanb : 51eKTpOHHO-OHOIMOTEYHAs
¢usuky : yue6HOE TTocobuHe cucrema. — URL.: https://e.lanbook.com/book/113945

B 3 tomax / 1. B. CaBelbes.




— 15-e u3x., crep. — CaHkT-
[TerepOypr : Jlans, [6.1.]. —
Towm 2 : DnekTpudecTBo U
marHeTusM. Bomnbl. OnTuka
— 2019. — 500 c. — ISBN
978-5-8114-3989-8

Cagennes, 1. B. Kypc o6mieit
¢u3uky : yaebHoe mocobdue :
B 3 Tomax / U. B. CaBenbes.
— 13-e u3n., crep. — CaHKT-
[TerepOypr : Jlans, [6.1.]. —
Towm 3 : KBanToBas onTuka.
AtomHas pusuka. Ouznka
TBeporo tena. dusnka
aTOMHOTO sipa U
AJIEMEHTAPHBIX YaCTHUI] —
2019. — 320 c. — ISBN 978-
5-8114-4598-1

Texcr : anexTpoHHbIit // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

COopHUK 321129 110
nucuuniubae "dusnka" :
yue0. mocodue Al CTYJCHTOB
NYUT u UCYTD / T.B.
3axaposa, JI.M. Kacumenko,
C.M. Koxkun; Pen. C.M.
Kokun ; MUNT. Kad.
"®duszuka-2". - M. : MUNUT,
2006. - 144 c.

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

Koxun C.M. ®u3uxka. Yacts 1.
Koucnekr jgexuuii. - M.:
MUUT, 2010.-244 c.

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

Koxun C.M., HukuteHko
B.A. ®uzuka. Yacts I1.
Konucmekt nekmmii. - M.
MMUT, 2013.-178 c.

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

Huxurenko B.A., Kokun
C.M., ®uzuka. Yacts 111
Koncnekt nexmuii. - M.

MMUT, 2007.-196 c.

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

COopHuK 3a/1a4 110 o01IeMy
Kypcy Gu3uKH : yueo.
nocobue s BTy30B / B.C.
Bonbkenmreiin. - 11-e u3.,
nepepad. - M. : Hayka. I'n.
pen. ¢us.-mat. nut., 1985. -
384 c.

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




10 | COopHuK 33134 110 KypCy http://library.miit.ru PYT (MUUT)
(GU3UKHU C PEILICHUSIMU :
yuebHoe 1mocodue 1 By30B /
T. . Tpopumosa . — M. :
Abpuc, 2012 . — 591 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAThCA TMPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Uudopmanmonnsii  mopran  Hayunas  snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU  (www.elibrary.ru);  Eaunas  kommekuus  1upoBBIX
obpazoBarenbHbix  pecypcoB  (http://window.edu.ru); HayuHo-TexHuueckas
oubmuoreka PYT (MUUT) (http:/library.miit.ru); Caitr (MHTEepHET-T0CTYI)
WWW.I-exam.ru — cucrema TtectupoBanus «DenepanbHbli dK3aMEH B cdepe
npodeccuoHanbHOro oopazosanus» (GII10).

/. llepedyeHb  JNHIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Onepanuonnas cucrema WindowslIporpammsi:

Microsoft Office

Z00M,

MS Teams,

Discord,

[TonckoBbIE CUCTEMBI

Skype

TecToBbIE TPOTPAMMBIL:

ABTOMatu3upoBaHHas cucrema tectupoBanus (ACT),
KadenpanpHas TectoBas mporpamma

Pa3paboTanHbie v mpruoOpeTEHHBIE IPOrpaMMHBbIe (00yUarOIIUE) CUCTEMBI:
«OtkpsiTas acrponoMusy OusznkonRedShift,
«Buneosamaunuk 1o ¢puszuke» AWM. Gumman u ap.,
«®du3uka B LIKOJICY,

«Ypoxu puzuku Kupunina u Medonusy,

«JIabopaTopHbie pabOTHI 11O HUBUKEY,

«Bces puzuka»y MynbTuMeauiiHas YHIIUKIONEINS,
«Pusuka. MynpTuMenuiHbIi Kype» Pyccobut-M,

«Kypc duzuku XXI Bexay JI.5. bBopesckuit (ManunaXayc),
«Otkpoitas pusuka»y C.M. Kozen,



«Bupryanehseiil npaktukym 1o ¢usuke» OO0 « DU3NKOH»,

WnmocTpaTuBHBIA MaTepual 1Mo Kypcy oOmieil ¢u3uku, pa3paboTaHHBINA
COTpYJIHUKaMU Kadeapsl,

OnexTpoHHas OubnanoTeka Kadeapsl,

Buneoreka kagenpsi.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYUIECTBJIEHUSI 00pa30BaTEILHOTO MpOoIecca MO AUCHUIITHHE (MOJIYJIIO).

Opranuzaiusi pabo4ero Mecra CTy/IeHTa B YHHUBEPCUTETE (TeMIlepaTypHbIH
PEeXKUM, CPEeIHsIs IO, MPUXOAIIAscs Ha YelloBeKa B YUeOHOM ayJquTOpHH,
BPEMEHHOM PEXUM pabOThI, OCBEIIEHHOCTh padOYero Mecra) periaMeHTUPYIOTCS
cootBercTBytomuMu  CanlluHamu, coOnromenue  TpeOoBaHMH — KOTOPBIX
KOHTPOJUPYETCS aJMUHHUCTpanueil yyeOHoro 3aBeaeHus.Kpome Toro, Kaxkablit
ceMecTp Tepea HayajaoM paboThl B Y4YE€OHBIX JA0OPATOPUAX MPOBOJUTCS
MHCTPYKTaX CTYIEHTOB MO TEXHUKE O€30MaCHOCTH, CTYIECHTHI HE JIOITyCKAIOTCS K
3aHATHSAM, IMOKa HE O3HAKOMATCA C MHCTPYKIHMEH W HE IMOCTaBAT MNOJINUCH B
COOTBETCTBYIOIIEH BETOMOCTH.

J1J1st TEKITMOHHBIX 3aHSATUN: JIEKIIMOHHBIN 321, ayAMOBU3YaIbHBIA KOMILIEKC.

Jl71st ceMMHApOB: KOMIIBIOTEPHBIN Kiacc (JIOKaJlbHAs ceTh, cocrosiias u3 30
pabouux CTaHIUH, cepBepa, KOMIIBIOTEPA MPEIO/IaBaTelis), MHTEpaKTUBHAS JOCKa
Y CBA3b C ayJIMOBU3YaJIbHBIM KOMIUIEKCOM, BBIXOJ B MIHTEpHET.

Jlnst mpoBeieHus 1abOpaTOPHBIX pabOT: KOMIUIEKC 3JEKTPOU3MEPUTENBHBIX
¢u3nueckux npuOOpOB; JTAOOPATOPHBIE YCTAHOBKH TEMAaTUYECKOIO HA3HAYEHUS,
COOTBETCTBYIOIIME JabopaTOpHOMY TMpakTUKymy. JlaGoparopHble paOOThI TIO
muciuiuinHe  «@u3nMKay — OPOBOASTCS B CHEHHUAIBHO  00OPYIOBAaHHBIX
nabopaTopuax ¢ MPUMEHEHNEM HEOOXOIMMBIX CPEICTB 00yUeHUs: 1a00paTOPHOTO
o0opynoBaHus, 00pa3LoOB [UIsl HUCCIEJOBaHUM, METOAMYECKUX IOCOOUH,
KOMITBIOTEPHBIX CPEJCTB 00PA0OTKHU pe3yJIbTaTOB U3MEPEHUN.

[Ipn BblONHEHUH J1a0OPATOPHBIX pabOT MTPOBOJATCA: TMOJATOTOBKA
o0opy0oBaHusl U MPUOOPOB K padboOTe, U3yuyeHUE METOJMKH BBITIOJIHEHUS PaOOTHI,
BOCIIPOM3BEACHUE HW3Y4YaEMOIO SIBJICHUS, W3MEPEHUE BEIUYMH, OIPEICICHHUE
COOTBETCTBYIOIIMX XapaKTEPUCTUK M TIOKazaTenei, oOpaboTKa MaHHBIX U UX
aHanu3, 00o01eHne u 00padoTKa pe3yabTaTOB.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayeT BO 2 ceMmecTpe.
DK3aMeH B 3 ceMecTpe.



10. OueHouHble MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, A.H. kKadeapbl

«Duznka» C.M. Kokun
CoracoBaHo:

Jupexrop O.H. ITokycaes
3aMeCcTUTEeIb PYKOBOIUTEIIS O.B. Edpumona

[Ipencenarens yueOHO-METOUYECKOM
KOMUCCHUH J1.B. ITapunos



