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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucunmimmna «@Pu3uKa» OTHOCUTCS K AMCUMIUIMHAM YacTd, (OPMHPYEMOH ydaCTHHKaMHU
oOpasoBarenbHbIX OTHOIIEHUH, bioka 1. Qucrummmasl (Moaysau) monyns CrnenuaibHble pa3ieibl
OpeIMeTHOW o0iacTd y4eOHOro IUTaHa OCHOBHOW MPOQECCHOHAIBHONH —00pa3oBaTeIbHON
IIpOrpaMMBbl BBICIIETO0 00pa3oBaHUs — MPOrpaMMbl OakallaBpuaTa MO HAIMPaBICHUIO MOJTOTOBKU
44.03.05 Tlemarornyeckoe oOpa3oBanue (C ABYMs NMPO(HUISIMH MOITOTOBKH), HAIpPaBICHHOCThH
(nmpodune) oOpa3oBarenbHON mporpamMmbl  «Matematuka. HHdopmatukay, o4dHON GOpMBI
00y4eHusl.

Jucuunimua onupaercs Ha pe3yiabTaThl oOydeHus TUCHUILIMHBL «J{uddepennuanbnoe u
MHTETPAIbHOE UCYUCIICHU» YUeOHOTO0 MIaHa, U3y4eHHBIX oO0yJatonumucs B 1 u 2 cemecTpax.

1. IlepeyeHb MIAHUPYEMBIX  Ppe3yabTaTOB  00y4deHusi (00pa3oBaTeIbHBIX
pe3yJbTaTOB) MO TUCIHUILINHE

Heabio ocBOCHUS TUCIUTUTHHBI «DU3HKa)» SIBISICTCS IMOBBIIICHNE TEXHHYECKON TPAaMOTHOCTH
yuyamierocsi, a TakKe IOJroToBKa OakamaBpa K paboTe yddTeldeM MaTeMaTUKH B
obmieoOpa3oBareibHOM  mKoje. JlMCIMIUIMHA —TpenHa3HadyeHa JaTh OyAyHIIMM  YYUTEIsM
npodeccCHoHaNbHYI0 (TEOPETHUYECKYI0 M TMPAKTHUECKYI0) IOATOTOBKY B 00JacTH TEOpUH U
METOAMKH 00YyUEHHsI MaTEMAaTUKE Ha Pa3IMYHBIX CTYNEHIX 00111e00pa30BaTeIbHOM IIKOJIBI.

3agaveili OCBOGHHS IUCIUIUIMHBI SBIsETCS (POPMUPOBAHUE Y CTYACHTA LIETOCTHOTO
IPEJICTaBICHUsT 00 OCHOBHBIX JTalax CTAaHOBJIEHUS COBPEMEHHON METOJUKU  IpEernojaBaHUs
TEXHUUYECKUX JUCIHIUINH, 00 OCHOBHBIX KaTErOpHsiX, MOHATUSX U METOJaX, O POJIU U MecTe
npenogaBanus  «®@u3uka» B Npo(PECcCHOHAIBHOM  IMOATOTOBKE  YYMTENs  MaTE€MaTUKH,
chopMUpOBaTh TOTOBHOCTh Oyayimiero yuutens K 3¢(HeKTUBHOMY IMpenojaBaHUI0 0a30BOr0 U
IpO(UIBHBIX KypCOB 110 IPEIMETY.

B pesynbraTe nzyuenus aucuuiuingbl "Ou3nka" CTyIeHT TOJKEH:
3HATh POJIb U BO3MOXXHOCTH ITPUMEHEHHUS MaTEMaTHIECKOTO armapara B (pu3mke, UMETh
MPEJICTAaBICHUE O HAYYHBIX METO/1aX (PU3UKH;

YMeThb OIPEIENAT POJIb TOTYIEHHBIX 3HAHUH JUTsl (QU3UKH U /IS IIKOJIBHOTO Kypca, TPUMEHSTh
MOJTy4YEHHBIC 3HAHUS B PEIICHUHU TIPUKIIATHBIX 33/1a4;

BJIAJIeTh MCKIUCIUILTMHAPHBIMI METOIaMHU U TIOJIXOJIaMH K PEIICHUIO HAYYHBIX U MTPAKTHICCKIX
3a/1a4, METO/IaMU MOJICTUPOBAHUS B (U3HKE.

[Ipouiecc nzyueHus: TucuIInHbl "Ou3uka" HampaBieH Ha PacCIIMPEHHe HAyYHOTO Kpyro3opa
U 3pYAMIIMU CTYIEHTOB Ha 0a3e u3y4yeHus (PU3NYECKUX 3aKOHOB.

B pesynpTaTe ocBOeHusT mporpammbl OakainaBpuara OOydaroIIUMCS JIOJKEH OBJIAJIETh
CIEeIYIOIUMU pe3yibTaTaMu OO0y4deHHs Mo aucuurnHe «®Dusukay (B TaOIUIlE TpPEICTaBICHO
COOTHECEHHE O0pa30BATEIbHBIX pPE3yJbTAaTOB OOy4YEHHUS M0 AMCHMILUIMHE C UHAUKATOpaMu
JOCTHIKEHUS] KOMITIETEHITNH):

Komnerenus u M”HAMKATOPHI €€ OO0pazoBaTesbHbIE Pe3yNbTAThl IUCHUILIUHbI
JOCTUKEHUS B TUCLUIUIMHE (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
3HAET yMeer BIIAJICET

ITIK-14. CriocobGeH ycTaHaBIUBaTh OP-1 3Haer OP-2 ymeer OP-3 Bnaneer
coJiepKaTeNIbHbIE, METON0JIOTUYECKHUE U poib U ONpEAEIATh | MEKIUCIUIUINH
MHPOBO33PEHUYECKHE CBS3H MPEIMETHON BO3MOKHOCTH pOJIb apHBIMHU
001acTH (B COOTBETCTBUH € IPOPHIIEM U IIPUMEHEHHUS MIOJIy4YEHHBIX METOJIaMH U
YpOBHEM O0yUY€HUs1) CO CMEKHBIMU armapara 3HaHUM I MOJIX0JIaMU K
HAy4YHBIMH 00JacTAMHU UHGOPMATUKU | (U3UKHU U IS PELIEHUIO
NIIK-14.1. 35aeT ponb ¥ BO3MOKHOCTH B (hu3HKe, LIKOJIBHOTO HAaY4YHBIX U
IIPUMEHEHHUS alnapara IpeIMeTHON UMeEET Kypca, IPAKTUYECKHUX
00JacTy B CMEXHBIX Hay4YHbIX 00JIaCTSIX, UX | MpPE/ICTaBICHU MPUMEHSITh 3azad,
METOA0JIOTHYECKOE U MUPOBO33PEHUYECKOE € 0 Hay4HbIX MIOJIy4YEHHBIE METOaMHU
3HA4YEHHE; UMEET MPEJICTABICHUE O MeToAax 3HaHUA B MOJEIIMPOBAHNUS
MEXIUCUUIIIMHAPHBIX CBA3SX, HAYYHBIX ¢buzuky, pelieHnn B pu3uKe.
METOAAX CMEXHbIX 00aacTeit HEKOTOPBIX
NIIK-14.2. YMeeT onpenensTs poib MIPUKIIAHBIX
ITOJIYYEHHBIX 3HaHUM JJISL CMEKHBIX 3az1ay;




obJacTelt M I NIKOJIBLHOTO Kypca,
HpI/IMeHSITL HOJIy‘-IeHHBIe 3HAHUA B peLHeHI/II/I
MPUKIIATHBIX 33]1a4.

HIIK-14.3. Binageer
MEXIUCITUTIIMHAPHBIMA METOJaMH U
ImoaxoaamMu K pemeHmo HayT-IHBIX n
MPaKTUYECKUX 3a/1a4, METOIaMH
MOI[GJII/IpOBaHI/IH B Me)KI[I/ICI_[I/IHHI/IHapHBIX 58
CMEXHBIX 00/1aCTIX.

2. Oobvem OoucuyuniuHvl 6 3a4EeMHBIX COUHUUAX C YKA3AHUEM KOIUYECMEd aKa0eMuueckKux
4acoe, 6bl10eJICHHBIX HA KOHMAKMHYI0 padomy odydaouwuxca ¢ npenooasamenem (no euoam
YUEOHBIX 3aHAMUIL) U HA CAMOCHIOAMETIbHYI0 pAOOmy 00yUaouuxcs
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3. Conpep:xkaHue THCHHMIUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesaM) ¢ yKa3aHHEM

OTBE€JACHHOI'0 HA HUX KOJIHYECTBA aKaAACMHUYIE€CKHUX YaCOB U BU/10B y‘leﬁﬂbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJAUUECMEA AKAOEMUYECKUX HACO8 U
61006 yUEeOHBIX 3aHAMUIL

KonmnuectBo yacos no ¢popmam
OpraHu3aIy 00y4eHUs
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7 cemecTp
Pa3zpnen 1. Mexanuka
1 0 2 2
Tema 1. Kunemaruka.
2 0 4 4
Tewma 2. /lunamuka. 3aKOHBI COXpaHEHUS.
Paznen 2. MoJsiekyasipHas (cratucTuueckasi) Gusnka u
TePMOIMHAMMKA.
Tema 3. Uneanbusriii ra3. OCHOBBI TepMoauHaMHKH. [TepBoe 2 0 2 4
HAYaJi0 TePMOTUHAMUKH.
1 0 2 2
Tema 4. Bropoe Hauano TepMOAMHAMUKN. DHTPOIIHSL.




Pazpnen 3. DieKTpu4ecTBO U MArHeTHU3M.
1 0 1 2
Tema 5. DnekTpocTaTuka.
. 1 0 2 2
Tema 6. [IpoBoHUKH. DIEKTPUUECKUNA TOK.
1 0 1 2
Tema 7. MarauTocraruka.
Tewma 8. DiekTpoMarHuTHas MHIYKIMS. Y paBHCHUS 2 0 2 4
Makcseruia. M3i1ydeHue 3JIeKTpOMarHUTHBIX BOJIH.
Paznen 4. Onruka.
Tema 9. Mnrepdepenunus crera. [Ipenen reomerpudeckoit 1 0 2 3
OITHKH.
Tema 10. Iudpaxuus cera. [lonspuzanuus u qucrnepcust 1 0 0 2
CBeTa.
Paznen 5. KpanroBasi pusuka u ¢pusuka aroma.
. 1 0 1 2
Tewma 11. KBanToBbIE€ CBOWMCTBA U3TyYEHUS.
Tema 12. Atom. KopnyckynsipHO-BOJIHOBOM yajli3M CBOWCTB 1 0 1 2
YaCTHIL.
Tema 13. YpaBuenue llpéaunrepa, 3meKTpOHHBIE 000IOYKH 1 0 0 4
aTOMOB.
Paszgen 6. DiaemeHTHl (U3MKM AaTOMHOrO siApa M
3J1€eMEeHTAPHBIX YACTHIL.
Tema 14. AtoMHOE sap0. PagroakTHBHOCTE. DJIeMEHTapHbIE 1 0 0 4
YJaCTHUIIBL.
Tema 15. Snepnsie  peakuun.  DyHnameHTaIbHBIE 1 0 0 4
B3aMMO/ICVCTBHS.
Hroro no 5 cemecTpy 18 0 20 43
Bcero no qucnuninne: 18 0 20 43

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUCyuniIuHbl

Kparkoe cogep:xxanue kypca (7 cemectp)
Pa3zpnen 1. Mexanuka.
Tema 1. KunemaTuka.
®usnueckue OCHOBbI MexaHUKHM. KnHemarnka marepuanbHOM Touku. [IpocTpaHcTBO, Bpems H
cuctema orcuéra. [Iyte. [lepememenue. [lonsiTe cocTosHMs B Kaccuyeckoil Mmexanuke. CKopocTh
Y YCKOpPEHHE IIPHU JIBHKEHUHM MaTE€pUaIbHOW TOYKH. /[BH)KEHHME TOUKHM B MPOCTpaHCcTBE. OCHOBHBIE
cBOMCTBa BeKTOpoB. KpuBoinHelHOe [BH)KEHHME MaTepualbHOW TOoukd. HopmanbHoe u
TaHT€HINAJIbHOE YCKOPEHUE.
OTHOCUTENBHOCTD JIBHKEHHS. CI0KEHHUE CKOPOCTEM.
Tema 2. lunamMuka. 3aKOHbI COXpaHEHMUS.
JvnHamuka wmarepuanbHOM TOUYkKW. MHepuumanbHble cuctemsl oTcu€ra. B3aumopencTBue Tell.
[Tonsitue cunbl. Cunbel B MexaHuke. Ynpyras cuia. Cunbl TpeHusi. Macca u umnynsc. [lepsbiit
3akoH Hprorona. Cuna m macca. Mmnynesc. Btopoii 3akoH HproToHa. YpaBHEeHuE IBHKEHUS
MaTepualibHON TOYKH. [IpuHIMN nanbHOAEHCTBUSA M TpeTuil 3akoH HproToHa. I'paBHUTaIIMOHHBIE
CHUJIBI.
3akoH coxpaHeHus wummyibca. I[lonstue 00 oHepruu. Kunernueckas »sHeprusa. [lonsarue
MexaHndeckoil pabotel. KoHcepBaTtuBHbIe cuiibl. [loTeHIManbHas SHEprusi. 3aKOH COXpaHEHUS
SHEpPruM. 3aKOH COXpaHEHUs MOMEHTa wumimyibca. [lmockoe nBukeHue TBEPAOro Tena.



Kunetnueckass sHeprus Tena, COBEPIIAIOLIETO IOCTYIATEIbHOE M BpAIATEIbHOE [BHIKECHHUE.
Tpenue npu KayeHuH.

Paszgen 2. MoJsiekyJsipHas (ctaTucTuyeckasi) pusuka u TepMOJAMHAMMKA.

Tema 3. Uneanbusbliii ra3. OcHoBbl TepMoauHaMukn. [lepBoe Haua10 TepMOIMHAMUKH.
MounekyIapHO-KMHETUYECKAsl TUIIOTE3a O MPEPBIBUCTOM CTPOCHUU MaTepuu. TemnoBoe IBHKEHHE
MOJIeKyJl. bpoyHoBckoe nBuxkeHHe. TepMoamHamuueckne QYHKIUH COCTOsHUA. lloHsATHe
TeMIiepatypsl. Pacnipenenenue MoJjieKys raza no CKOpOCTsIM TEIUIOBOTO JIBHXKEeHMs. VneanbHbli ras
BO BHEIIIHEM NOTEHIIMATBHOM ToJie. Pacnipenenenue bonsiimana. bapomerpuueckas ¢popmyia.
TepMoanHaMUUECKUI MOAXOJ K ONMCAHUIO MOJIEKYJSPHBIX SIBICHUH. TeopemMa O paBHOMEPHOM
pacrpeieieHuu SHEpruu Mo creneHsM cBoOozsl. IlepBoe Hauanmo TepmoauHamuku. Paborta u
KOJIMYECTBO TEIIOTHI. TerIo€MKOCTh HI€aNbHbIX Ta30B. Annadatuueckuii mpouecc. L{ukinnueckue
MIPOLIECCHI.

Tema 4. Bropoe Haua/i0 TepMOANHAMUKH. JHTPONUSL.

O6partumbie u HeoOpaTtuMele mporiecchl. [ukn Kapuno u ero kosdduuneHT mnoie3Horo neicTBUS.
Ourtponus. [loHaTue 3HTpONUU TEPMOAMHAMUYECKON cHUCTeMbl. BTopoe Havano TepMOJAMHAMHUKH.
CrarucTryeckuil XapakTep BTOPOro Havajaa TepMOJMHaMUKHU. Tpu Hayasia TepMOIMHAMUKH.
Pa3nen 3. DjieKTpu4ecTBO U MArHETH3M.

Tema 5. JnekTpocraTuka.

[Torsitie 00 odyekTpudeckoM rmone. Hampsok€HHOCTh dnekTpudeckoro mois.  CrokeHue
anekTpuyeckux nosed. [Ipunmun cynepnosunun. O0bEMHAsA U MOBEPXHOCTHAS TUIOTHOCTD 3apsija.
CuoBeie iuann. Teopema ["aycca a1t BEKTOpa HANPsHKEHHOCTH JIEKTPUUECKOTO TOJIS.

Pabora B omekrpocratuueckoM mone. [loTeHmman siekTpocTatuyeckoro moinsd. PasHocTh
noteHianoB. [loBepxHocT paBHOro mnoTeHIMana. CBsI3b MEXAY HaNPsSHKEHHOCTBIO U
noteHnuaioM. O0mas 3ajada AIeKTPOCTATUKH.

Tema 6. [IpoBogHMKH. DJIeKTPUYECKUH TOK.

[IpOBOJHMKM BO BHENIHEM OJIEKTPMUECKOM MONe. DIeKTPOEMKOCTh. EMKOCTH HPOCTBIX
KOHJIEHCATOPOB. DHEPTHsl 3apsXKEHHOT0 KOHJIEHCATOpa. DHEPTHUs SICKTPUIECKOTO TIOJIA.
JusnexTpuku B anekTpoctatuyeckoM nodie. Ilomspuzanus nusnexktpuko. BekTop nonspusanuu.
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIsi BHYTPH IUAJIEKTPUKA. BEKTOp 37EKTPUUIECKOTO CMEIICHUSI.
[ToCTOSIHHBIN AMEKTPUUECKUN TOK. MeXaHU3MBbl 3JIEKTPOIPOBOIHOCTH. 3aKOHBI IOCTOSTHHOTO TOKA.
3akon Oma B wuHTerpampHol u guddepenumnansHoit  Qopmax. 3akon J[xoynsa-Jlenna B
uHTEerpabHON U muddepernuansHoi Gpopmax. 3akonsl Kupxroda ans pa3BeTBIEHHBIX ENei.
Tema 7. MaruuTocraTuka.

MarnuTtoctatika B BakyyMe. MarHuTtHoe B3auMoJelCTBHE TOKOB. 3akoH buo-Casapa-Jlamnaca.
[Tone nBwxymierocs 3apsna. Cuna Jlopenna. 3akoH Ammepa.

Maruurocratuka B BemiectBe. Marnetuku. Hamaruumdyenue wMarHeruka. Hanpsok€HHOCTB
MarHuTHoro mosisi.  Buael  marHetukoB.  OObsicHeHue — guamartHetusma.  OOBsSCHEHHE
napamaraerusma 1o Jlanxxeseny. @eppoMarHeTUKU U UX OCHOBHbBIE CBOMCTBA.

Tema 8. DiaexkTpomarHuTHass HMHAYKOMA. YpaBHeHusi MakcBesia. H3aydenue
3JIEKTPOMATHUTHBIX BOJIH.

IlepemeHHbIl TOK. OneKTpoMarHuTHas WHAyKiusa. 3akoH Dapaznes. Ilpaswio Jlenna.
CamouHayKLIMSI. DHEPrUs MarHUTHOTO TOJIA.

Lupkymsiust 1 poTOp SAECKTPOCTATHUECKOTO MOJIsA. JIMBEPreHIHs M pOTOP MAarHUTHOTO TIOJIS.
BuxpeBoe snektpuueckoe mnoine. BuxpeBsie Toku. Tok cMemieHus. YpaBHeHUss MakcBemia B
UHTETpasbHON U tuddepeHnmransHoi Gopme.

IlepeMeHHBIN TOK.

N3nydeHne »iaeKTpOMAarHUTHBIX BOJH. OCHOBBI A3JEKTPOMAarHUTHOM Teopun cBeta. Ilmockas
AJIEKTPOMATrHUTHAs BOJHA. OJHEPrHsl M HMMIYJIbC JJIEKTPOMATrHUTHBIX BOJH. Bektop VYmoBa—
[TolinTHHTA.

Pa3pnen 4. OnTuka.
Tema 9. Untepdepenuns cBera. [Ipeaes reomerpnyeckoii ONTUKH.



Cnoxenue cBeToBbIX BOJH. [IpuHiun ['rolirenca. MoaynupoBaHHbie BOJIHBI. KOrepeHTHOCTh BOJIH.
SBnenue unrtepdepenuun. Meroasl HaOmoaeHUs UHTEepdepeHu. Pacuér unTepdepeHInOHHOMI
KapTUHBI OT JIBYX IEJEH.

[Tonocel paBHOro HakioHa. [lonocel paBHo# TommuHbl. Konbua Hetotona. IIpocBeTinenne onTuky.
HNuTtepdepomeTpsl.

[Tpenen reomerpuueckoii ontuku. [Tpunmun @epma. [loctpoenne nzobpaxkenuii. opmyia TOHKOH
JIUH3BL.

Tema 10. Inppaxuus ceera. Iloasipuzanus u Jucnepcus cBera.

SBnenue nmudpakmuu. [puamun I'oiireaca—®dpenens. [lonstue o Teopun mudpakuuu Kupxroda.
3onbl Openens. Hudpakuus B cxoasmuxcs dydax (audpakuus OpeHens) Ha KPYTrJioM OTBEPCTUH,
Ha ucke. Judpakuus B napamienbHbix tydax (audpaxmus Opaynrodepa).

Hudpakauonnas pemérka. Judpakuus @paynrodepa Ha qudpakiuonnon pemérke. Judpakuus u
CHEKTpaNbHbIA aHau3. J{udpakuns BOITHOBBIX ITyYKOB.

Judpakius Ha MHOTOMEpHBIX CTpyKTypax. JAudpakuusa Ha npoctpancTBeHHOHN pemérke. Popmyna
Bynsga-bparros.

EcrtecTBeHHbIN U nossipuzoBaHHbld cBeT. [lomspuzaropsl. 3akoH Maimoca. @a3oBas U rpymnioBas
ckopoctu. [lonmspusanms cBera NpU OTPAKEHHM M IPEIOMIICHHH. [[BOMHOE JIydenperoMIICHHE.
[TonstpuzanoHHBIE IPU3MBI U TOJISIPOUIBL.

Paspemaromnias cnocoOHOCTh CIIEKTPATILHOTO PUOOpA.

Hucnepcus cBera. DneKTpoHHas Teopus aucnepcun. HopmanbHas 1 aHOMasbHask JUCHIEPCHS.
Pa3zpnen S. KBanToBas pusuka u puzuka aroma.

Tema 11. KBaHTOBBIE CBOMCTBA U3JIYYCHUS.

TemioBoe M3TyyeHNE KOHJEHCUPOBAHHBIX CPEJl U €0 XapaKTEPUCTUKU. AOCOIIOTHO YEPHOE TEIIO.
3akon Kupxroda. ®opmyna Credana-bonbiimana. 3akoH cmemenus Buna. @opmynsl Panes-
[xunca u Buna. KBantoBas runore3a [lnanka. @opmyia [lnanka.

OCHOBHbBIE TPEACTABICHHS O KBAaHTOBOM TEOPUU H3IIYyYEHHsS CBE€Ta aTOMaMU U MOJIEKYJIAMH.
®otonbl. Dotoaddext. Buast poroaddexra. 3akonsl hoTodrddekra.

Macca u umnynsc ¢oroHa. EQUHCTBO KOpPIYCKYNSpHBIX M BOJHOBBIX CBOMCTB cBeTa. DPQeKT
Kowmnrona. JlaBnenne ceera. OnbiTh JleOeaena.

Tema 12. Atom. Kopnycky/1spHO-BOJIHOBOM Aya/JM3M CBOHCTB YacTHL.

ATOMHBIE CIEKTPHI Bojiopoa. [inanerapuas Mmozens atoma 1o Pesepdopay.

OcHOBHBIE KCIIEPUMEHTANIbHBIE TaHHbIE 0 CTpoeHnH atoMa. OneiTel panka u ['epua.
JluneituaTsiii criekTp aroma Bogopoaa. Criexktp atoma Bojopoza o bopy. ITocrynarsr bopa.
Muxkpomup. Bosnbl u kBaHTel. Yactuuel u BonHbl. I'mnmoresa ne bpoins. KopnyckymspHo-
BOJIHOBOM JTyasin3M cBOMCTB yacTull. CooTHOIEHNEe HeonpeneneHnocteit [ eiizendepra.

Tema 13. YpaBuenne lllpénnnrepa, 3J1eKTpOHHBIE 000J109KH ATOMOB.

OCHOBBI KBaHTOBOMEXAHMYECKUX TPEACTABICHUN O cTpoeHuu atoma. YpaHeHue llpémuurepa.
Bpemennoe ypaBHenue llpénunrepa. BonHoBas ¢yHkius u e€ cpoiictBa. CMbICT BOJHOBOM
¢byukun. KBaHTOBaHNE SHEPTUHM U MOMEHTA UMITYJIbCA.

VYpasuenue [lpénunrepa nms cTaioHapHBIX cOCTOSHUN. YacTuia B 6€CKOHEYHON MOTEHIIMATBHON
AMe.

[TpoxoskaeHne 4acTHIIbI Yepe3 NOoTeHIHaIbHbIN Oapbep. TyHHenbHBIN 3P deKT.

CraunuonapHoe ypaBHeHue Illpénunrepa. JIMHEWHBIIT rapMOHUYECKUN OCIUJUISTOP B KBAaHTOBOW
mexanuke. [Ipasuna otbopa.

OIIHORNEKTPOHHBIM aTOM. ATOM BOJOpOJa B KBAHTOBOM MexaHHKe. CTalMOHApPHOE YpaBHEHUE
HIpénunurepa. Kpanrossle yncna. ATOM B M0Jie BHEIIHUX CHJI. DJIEKTPOHHBIE 000JIOUKH aTOMOB.
[TpaBuna or6opa. [Ipunnun [aynu. Cnus snekTpoHa.

Pa3nes 6. JineMeHThI PU3MKH aTOMHOIO SIAPA U 3JIEMEHTAPHBIX YACTHLI.

Tema 14. ATomHOe 11p0. Pai0aKTHBHOCTb. JJIeMEHTAPHbIE YACTHLbI.

CTpyKTypa M CBOWCTBAa aTOMHBIX SAE€p. XapaKTEPUCTHKU sApa: 3aps]l U Macca aTOMHOIO sfpa.
Hyxnonsl. DOHeprusi cBa3u. EcCTeCTBEHHbIE M HCKYCCTBEHHBIE IPEBPALICHUS ATOMHBIX SIED.
N3oTomnsl.

PannoaktuBHOCTE. Buapl W 3aKOHBI  PaJMOAKTUBHOTO M3iy4yeHUs. HyKIOH-HYKIOHHOE
B3aMMO/JICVICTBHE U CBOMCTBA SIAEPHBIX CHIL.



DnemeHTapHble yacTulbl. YacTuupl u antuyactuilbl. [To3utpon. Jlentonsl u anponsl. KBapku.
B3aumopeiicTBue 37€MEHTApHBIX YacCTHUI] M 3aKOHBI COXPAHEHHUS B MHUPE 3JEMEHTApPHBIX YacTHIIL.
BaproHHBIi1 1 1eNTOHHBIN 3apsaabl. JIENTOHHBIN 3apsia U €ro COXpaHEHHUE.

Tema 15. Sinepublie peakuuu. OyH1aMeHTATIbHbIE B3aMMOAEHCTBHS.

SInepHble peaky ¥ IPEeBPALLEHUE 3JIEMEHTOB. 3aKOHbBI COXPAHEHUS B SIICPHBIX PEAKIUAX. 3aKOHbI
COXpaHEHHUs DJIEKTPUUECKOro M OapMOHHOIO 3apsiioB B sAlepHBIX peakiusx. CoxpaHeHue
ANEKTpUYECKOro 1 GapuoHHOro 3apsanoB. [IpaBuna cmemenus Pasuca-Conau.

Henenue saep. lenenue siaep ypana. Llennas saepHas peakuus. SnepHble peakuuu Mol J1eiCTBUEM
HEUTPOHOB.

Peakuuu cuntesa. TepmosiiepHbIe peakuu.

Yactunpl 1 ¢GyHAaMEHTAIbHBIE B3aUMOACUCTBUS. DyHAaMEHTalbHbIE B3aMMOACUCTBUSA. UeTwIpe
Tuna  (QyHIAMEHTANbHBIX  B3auMOAeMcTBUMl.  ['paBUTAllMOHHOE U AJIEKTPOMArHUTHOE
B3auMoaercTBua. CuipHOEe W citadoe B3aummonmercTBhsa. KoHCTaHTBI B3aumoaelcTBuii. YacTHIIBI
YYACTHUKHU U YaCTHI[bl IEPEHOCUUKH B3auMoiecTBU. DyHaMEeHTaIbHbIE YaCTULIBI.

4. TlepeyeHb Yy4eOHO-METOJUYECKOT0 o0ecrevyeHHUs] [JIsI CAMOCTOSITEJbHON  PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

CamocTtosTenbHas paboTa CTYIEHTOB sIBIseTCS 0co0o0il (opmoil opraHuzaluu y4eOHOTO
npouecca, IpeAcTaBisiolas co0oi IMIaHUPYEMYIO, II03HABaTEJIbHO, OPraHU3allMOHHO U
METOJMYECKH HaIMpPaBIAEMYIO J€ATEIbHOCTh CTYACHTOB, OPUEHTHUPOBAHHYIO Ha JOCTHXKEHUE
KOHKPETHOI'O  pe3ylbTara, OCYUIECTBIsAEMYI0 0e3  IpsMOM  [OMOIIM  IPEnoJiaBaTels.
CamocTtosTenbHas padoTa CTYACHTOB SBIISETCS COCTaBHOW YacThlO Y4eOHOH pabOThl U HMeeT
[ENTBbI0 3aKpPEIUICHUE W YIIIyOJICHUE TOJYYCHHBIX 3HAHUH M HABBIKOB, TOUCK M MPHOOpETEeHHE
HOBBIX 3HAHUM, a TAK)KE BBHIIIOJIHEHNE YU€OHBIX 3a/laHUi, MOATOTOBKY K MPEICTOAIIUM 3aHATUSAM U
3au€ry. OHa mpeaycMaTpUBacT, Kak MpPaBWIIO, pa3paboTKy pedeparoB, HANHMCAHUE U 3alIUTY
JOKJIaJIOB WM TIPOEKTOB, BBHIIIOJHEHUE TBOPUYECKHUX, MHAUBHUIYATbHBIX 3aJJaHUIl B COOTBETCTBUU C
ydeOHOM mporpaMMoi (TEMaTHYECKUM TUIAHOM W3YYCHMsI AUCIUIUIMHBI). Tema Juisi Takoro
BBICTYIUICHHUS MOKET OBITh TNpeAsIo’KeHa TMpernojaBaTeieM Wik u30paHa caMUM CTYAEHTOM, HO
MaTepuan BBICTYIUICHHSI HE JOJDKEH ayOJMpoBaTh JIEKIIMOHHBIM MaTtepuan. PedeparuBHbiii
MaTepuan CIYXHUT JOMOJHUTEIbHOW HH(popMarueil s paboThl HAa J1a0OpPATOPHBIX 3aHATHSIX.
OcHOBHas 11eJ1b TAHHOTO BUA paOOThl COCTOUT B 00YYEHUH CTYIEHTOB METOJIaM CaMOCTOSITEIHbHOM
paboThl ¢ yuyeOHBIM MaTepuanoM. J[1s MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX Ha JaOOpaTopHbIE
3aHsATUA, TpeOyercs pabora ¢ mepBoUCTOYHMKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOSITEIBHYIO
paboTy CTYOEHTOB CO CIENUAIbHOM Hay4HOW nuTeparypoil. CreayeT OTMETHThb, 4YTO
caMOCTOSITeNIbHasi padoTa CTYIEHTOB pe3yJdbTaTHBHA JIMIb TOT/A, KOTJa OHA BBIMOJTHAETCS
CHUCTEMAaTUYECKH, MJIAHOMEPHO U LIEJICHAIIPABICHHO.

3amanus ISl CaMOCTOSITENIBHOM PaboOThl MPEayCMaTPUBAIOT HCIIOIh30BaHUE HEOOXOIMMBIX
TEPMHHOB U TMOHATHH MO mpobiemaruke Kypca. OHM HalleIMBAIOT HA MPAKTHYECKYIO paboTy Mo
NPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
HUCTOYHUKOB WH(GOPMAIIUH, WLTIOCTPATUBHBIX MAaTEPUANIOB. 3aJaHUs M0 CAMOCTOATEIHHOU padboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTOTHUTEIHLHON MPOPaOOTKH.

OO6muii 06EM CaMOCTOSITENNLHOM pabOTHI CTYACHTOB IO IUCIUIUIMHE BKIIOYAET ayTUTOPHYIO
Y BHEAYJAUTOPHYIO CAMOCTOSITEIFHYIO pabOTy CTYICHTOB B TCUEHHUE CEMECTpa.

AynutopHas camocCTosITeNlbHas paboTa OCyIIeCTBISETCS B (opMe YHCIEHHOTO pelleHus
TEOPETHYECKUX 3a/Jad 10 JUCHUIUIMHE. AYIUTOpHAs CaMOCTOsITeNIbHas paboTra obOecrnedeHa
METOJAMYECKUMU MaTepuaiamH.

BHeaynuropHas camocrosiTesibHas paboTa ocyuiecTBisiercs B popmax:

- IOJrOTOBKA K YCTHBIM OMPOCaM IO TEOPUH;

- MOJTOTOBKA K YCTHBIM JIOKJIa/IaM 10 TEOPHUH;

- YUCJICHHOE pElICHUE TEOPETUUYECKUX 3a]1ay;

- perieHue JoManTHel KOHTPOJIbHON PaboTHI,

- MOAATOTOBKA K 3amuTe pedepaTa U HaAydHBIX TPOSKTOB.

Mamepuansi, ucnonv3yemole 0714 MEKyuse20 KOHMPOJia YCneeaemocmu 00y4arumuxcsa no
oucuunIuHe



IlepeyeHb TeM KOHTPOJIbHBIX PadoT.
Konrponsnas pabora 1.
Mexanuka. MonekynspHas (cratuctuueckasi) Gpusnka u TepMoIMHAMUKA. DJIEKTPUUECTBO U
MarHeTus3M.

Ilepeyennb Tem pedepaToB
1. VpaBHeHHE IBMKCHUS MAaTEPHAIBHONW TOYKH B BEKTOPHOM, KOOPUHATHON M €CTECTBEHHOM
dopmax onucaHus ABHKCHHS.
2. Kunemartuka BpamaTelbHOTO JBH)KEHUS: YIIIOBOE MepEMEIIeHUE, YIIIOBas CKOPOCTh, YTIIIOBOE
yckopeHue. CBsI3b MEXy JUHEHHBIMU U YIIIOBBIMU XapaKTEPUCTUKAMU BPALLATEIbHOTO
JIBIDKECHMUSL.

3. HuddepenunanbHoe ypaBHEHHE CBOOOIHBIX HE3aTYyXaKOIIMX KOJICOaHUH.
4. JlnddepeHnuanbHOe ypaBHEHUE 3aTyXAIOMIMX KOJICOAHHH.
5. Brmyxnaenssie konebanus. JuddepernuanpHoe ypaBHEHUE BEIHYKIEHHBIX KOJICOaHUH.

Pe3onanc.
6. VYpaBHeHHe IUIOCKOM ynpyroi BoiaHbl. IHTEHCUBHOCTD BOJIHBI.
7. YpaHenue bepHyinu aig uneanbHOM )XKUIKOCTU. TedeHHEe )KUIKOCTU B KPYTJION TpyoOe.
8. Ocnosusie nonoxenuss MKT. OcHoBnoe ypaBuenue MKT uneansHoro rasa.
9. MUzompoueccsl B razax.
10. Peanbublii ra3. YpaBuenue Ban-nep-Baanbca.
11. [loBepXHOCTHOE HATSKEHUE.
12. Ypasuenue Knaneiipona-Knaysuyca.
13. BuyTpeHHsist 2HEprus cucteMsl. [lepBoe Hauano TepMOANHAMUKH.
14. Hanps:>k€HHOCTB M MOTEHIMAT 3JIEKTPUYECKOTO TOJIS.
15. Konaencarop, 371eKTpOEMKOCTh KOHJIEHCATOPA.
16. Tok B anexTponuTax. 3aKOHbI JIEKTPOJIN3A.
17. 3akon buo-Casapa-Jlamnaca. Cuna Amrmepa.
18. 3akon dapanes u npasuio JleHna.
19. UnTepdepennms ceeta.
20. Iudpaxuus cera. [Tongpuszanus ceeta.
21. TermoBoe m3nyueHue Tei. 3akoH Credana-bonapimana.
22. KBanroBas Teopust poTorddexra.
23. 3aKOHBI OTpaKEHUS U TpeioMiieHus cBeta. [locTpoenne n3o0paxkeHuil B TMH3AX.
24. TloctpoeHne n300pakeHH B IIIOCKOM U C(PepHUECKUX 3epKaax.
25. ®oToMeTpUYeCcKre BETMYMHBI. 3aKOHBI OCBEIICHHOCTH.
26. Kanrtossle nocrynatsl bopa. Tpyanoctu teopun bopa.
27. Jluneivateie CIIEKTPHI Ta30B.
28. CrjiouIHble CIIeKTPhI UCITYCKAaHUS Ta30B.
29. CrieKTpaJibHBIN aHAIH3.
30. OnrTnueckuit KBaHTOBBIN reneparop. [Ipumenenue ga3epos.
31. CocTaB aTOMHBIX siiep. SepHbIe CHITBL.

nsa camocmoamenvHoli n0020MO6KU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYem s
UCNONb306aMmb YH4EOHO-MeMmoOUUecKue Mamepuanbl:

1. 3unoBreB A.A., Kokun B.A., IlIumxkapés B.B., CtapoB 2.H. Metoauueckas pa3paboTka K
71a00paTOPHBIM 3aHATHAM M0 aucuuiuinHe «O0mas U sKcnepuMeHTaibHas pusuka» . Yacts 1.
«Mexanukay, «MonekyisapHas ¢uznka». — YabsHoBek: Yal'TIY um. M.H. Vassuosa, 2015. -
58¢

5. IlpumepHble OIlEHOYHBIE MaTepUaJbl [Jsi TPOBedeHHs] TEKYIIero KOHTPOJs
yCcneBaeMOCTH U MPOMEKYTOYHOM aTTeCTAllUU 00y4AOIMXCS M0 AUCHUIINHE
Opranu3anus M NpoBe/iecHHe ATTeCTALMH CTYAeHTa
®I'OC BO B COOTBETCTBMM € HIpUHLMIAMHU bOJOHCKOro mporecca OpPUEHTUPOBAHBI
IPEUMYLIECTBEHHO HE Ha COOOlIeHHne 00yJaroleMycs KOMIUIEKCa TEOPETUUECKUX 3HAHUHM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIIETEHIMA — JMHAMHYECKOro Habopa 3HaHWUH, YMEHHi, HAaBBIKOB U



JUYHOCTHBIX KAayeCTB, KOTOPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCcCHOHATIBHO PEANN30BbIBATHCS.

B npouecce orneHkn 6akalaBpOB MCIOJIB3YIOTCS KaK TPaJULMOHHbIE, TAK 1 WHHOBAIMOHHBIE
TUOBL, BUABI W (QopMbl KOHTpods. Ilpm STOM MOCTENEHHO TPAAMIMOHHBIE CpPEACTBA
COBEPUICHCTBYIOTCA B pyClle KOMIIETCHTHOCTHOIO IIOAXOJd, & WHHOBALIMOHHBIE CPENCTBA
aJJalITUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHusi aTTecTallMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOrpaMMbI
JUCLUTUTMHBL Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIbTATOB.

Tunbl KOHTPOJIA:

Texymasi arrecrauusi: IpeJICTaBleHa CIEIYIOLMMH paboTaMu: OTYETHOCTh IO
1a00pPATOPHBIM 3aHSITHUSIM.

IIpomexyTo4yHasi aTTecTalusl OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT U3y4EHUE
JUCLHUIUIMHBL, TIOMOTaeT OLEHWTh Oojiee KPYHMHBbIE COBOKYHMHOCTH 3HAaHMM U yMEHHH,
(bopMHpoBaHUE ONPEACIEHHBIX KOMIIETEHIHH.

O1eHOYHBIMU CpPEACTBAMM TEKYLIETO OLIEHWBAHHUS SIBIISIFOTCS: YCTHBIE ONPOCHI 110 TEOPUH,
pelieHue 3agad, (U3NUYECKUe AUKTAHTBI, 3BpUCTHYECKas Oecena 1O TeMe 3aHATHs, IPYNIIOBOE
o0CyX/IeHuEe TEeMBI 3aHATHS, 3ammTa pedepara WIM NPOEKTa, KOHTPoOJbHas pabdora. KoHTpois
YCBOEHHMsI MaTepualia BeIETCs peryyIipHO B TEYEHHE BCEro CeMecTpa Ha JJAOOPATOPHBIX 3aHSTUSX.

No CPEJCTBA OLIEHUBAHUMA, OO6pa3zoBaTenbHbIC
H/H HCHOJIB3YEMBIC IJI TCKYLICTO0 OLICHMBAHUS IMOKA3aTCIIAL pGSyHLTaTI)I JTACHUTUINHEI
(hopMHUPOBaHUS KOMITCTCHIIUI

1 OueHounble cpefcTBa 1s Tekywei arrecranun | OP-1 3HaeT posib ¥ BO3MOYKHOCTH
OC-1 ycTHBII ONPOC 1O TEOPHH, MPUMEHEHHUs anmnapara UHPOPMaTUKU B
OC-2 pa3HOYpOBHEBBIE 3a/1a4H U 3aJ[aHM, bu3KKe, UMEET MPEACTABICHHE O HAYYHBIX
OC-3 rpymnmoBoe 00CyXIeHHe, METOAax (PU3UKH;
OC-4 xoHTpoJIbHAs padoTa, OP-2 ymeer onpenensiTe poiib MOJTYYSHHBIX
OC-5 3amuTa pedepara. 3HaHWH U1 PU3UKH U IS IIKOJIBHOTO

2 OueHo4HBIE CPEACTBA LISl HPOMEKYTOTHOIH Kypca, IPUMEHSTh I10Jy4eHHbIE 3HAHHS B

aTTecTanmnu peLICHUH IPUKIaJHBIX 33124,
IK3aMeH OP-3 BriazmeeT MeXIUCIUTIITHHAPHBIMU
OC-6 sx3ameH B hopMe yCTHOTO METOIaMH 1 MTOXOJaAMH K PEIIECHUIO
cobece/10BaHHs 110 BOPOCAM HAyYHBIX ¥ TIPAKTHYECKHX 3a/1a4, METOIaMH
MOJICIMPOBAHUs B (pU3HKe.

Onucanue OIEHOYHBIX CPEACTB U HEO0OXOIUMOro 00OpYyIOBaHHS (IEMOHCTPAIIMOHHOTO
MaTepI/IaJ'Ia), a TaKXe npoueﬂypbl 158 KpI/ITepI/II/I OILICHHUBAHUA I/IH]II/IKaTOPOB JOCTUIKCHUA
KOMIIETEHIIMA Ha Pa3NUYHBIX dTamax ux (popMHpoBaHHs B MpoIlecce OCBOSHHUS 00pa3oBaTEeNbHOM
HpOFpaMMBI HpeI[CTaBJ'IeHI)I B (DOHIIG OILICHOYHBIX CpCZ[CTB JJISA TGKYHIGFO KOHTpOJ'IfI ycneBaeMOCTI/I
Y TIPOMEXKYTOYHOM aTTECTAIMH IO TUCIUTUINHE «DU3HKa.

Mamepuannl, ucnonb3yemole 0711 MEKyULe20 KOHMPOJia YCREBAEMOCHIU 00YHAIOWUXC NO
oucuuniune

Marepuainsl 111 OpraHu3aluy TEKYIIEH aTTeCTAlluy IPEICTABICHBI B II. 5 TPOTrpaMMBl.

Mamepuanwi, ucnov3yemoie 0151 RPOMENHCYMOUHO20 KOHMPOIA YCRECAEMOCHU 00U aIOuiUXcA

no oucyuniune
OC-6 Jx3amen B (hpopMe YCTHOTO cobeceJ0BAHUSA MO BONIPOCAM
Ilepeuyenb BOonpocoB k 3k3ameny (7 cemectp)

Kunemartuka nocrynarenbHOTO IBHKEHUSI MaTepUAIbHON TOYKH.

KunemaTuka BpamaTenbHOTO ABMKEHUSI MaTEPUAIbHON TOUKH.

KunemaTtnka noctynarenbHOTr0O JIBUKEHUS TBEPAOTO TeNa.

KunemaTuka BpaiaTeabHOr0 ABUKEHUSI TBEPAOTO TENa.

JlnHaMuKa NOCTYNaTeNbHOTO ABUKEHUS MaTEPUAIbHON TOUKHU.

JInHaMuKa IOCTyNnaTeNbHOTO ABUKEHUS TBEPAOIO TEA.

JlnHaMuKa BpalaTeabHOro JBUKEHNS MATEPUAIbHON TOUKH.

JlnHaMuKa BpallaTeIbHOrO JBUKEHUS TBEPAOTO Tela.

NGO~ wNE




9.

10.
11.
12.
13.
14.
15.
16.
17.
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29.
30.
31.
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33.
34.
35.
36.

37.
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40.
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42.
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44,
45.

46.
47.

48.

PaboTa u sHeprusi.

Cuna v noTeHIMAIbHAS SHEPTUSL.

3aKOH COXpaHECHMsI DHEPTUU B MEXAHUKE.

3aKOH COXpaHEHMsI UMITYJIbCAa B MEXAHHUKE.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA B MEXAHUKE.

Pacnpenenenne Maxkcgeina. CpeHsisi SHEPTUsS MOJIEKYIL.

Pacnpenenenne bonbimana.

[TepBoe Hauano TepmMoaguHaMUKH. PaboTa mpu u3omporueccax.

Btopoe Hauano repmoarHaMuku. DHTponus. [{UKbI.

Tpetbe Hauano TepmoauHamuku. Teopema HepHcTa.

DneKTpocTaTUUECKOE T10JI€ B BaKyyMe. B3aumopeiicTBue 31eKTpUUECKUX 3aps10B. 3aKOH
Kymnona.

DneKTpocTaTHUecKoe 1oJe B BakyyMe. Hanpsyk€HHOCTh M IOTEHIMAI AIEKTPUYECKOTO T1OJISL.
[TpyHIMI CynIepIIO3ULIUH.

DnekTpocTaTHueckoe noje B Bakyyme. Teopema ["aycca 1151 Hanps)KEHHOCTHU 3JIEKTPUUECKOTO
TOJIS.

DnekTpocTaTHuecKoe 1moJje B BakyyMe. KonzneHncaTop, 351eKTpoEMKOCTh KOHAEHCATOPA.
3aKOHBI HOCTOSIHHOTO TOKa. 3akoH OMa B MHTErpasibHOM U tuddepeHuanbHoi popmax.
VYcnoBus cyiecTBOBaHUS IOCTOSTHHOTO TOKA.

3aKOHBI HOCTOSHHOTO TOKA. 3akoH /[)xoyns-JleHna B uHTerpaibHoii u nuddepeHnuantbsHon
dbopmax.

3akoHbl noctosgHHOro Toka. IlpaBuna Kupxroda 1t pa3BeTBIEHHBIX LEeNeH.

3aKOHBI IOCTOSIHHOT'O TOKA. TOK B 3JIEKTPOJIUTAaX. 3aKOHBI 3JIEKTPOIHU3a.

Marnurocratuka B Bakyyme. MarouTHoe B3auMozelicTeue TokoB. 3akoH buo-Casapa-Jlamaca.
[Tone newxymierocs 3apsna. Cuna Jlopenna. Cuna Ammepa. 3akon Ammepa.
Maruurocraruka B Beuecrse. Marnernku. Hamaranuenune maraetuka. Hanpsok€HHoCTh
MarHuTHOro nojs. Buasl marnetukoB. OObsicHeHne nuamaruerusma. OObsiCHEHHE
napaMmarietusma 1o Jlanxkeseny. @eppoMarHeTUKH U MX OCHOBHBIE CBOMCTBA.

SIBnenue anekTpoMarHuTHOM nHAYKIMU. 3akoH Papanes u npasuiio Jlenna. CaMOMHIYKIMSL.
VYpaBHeHuss MakcBenia B MHTErpajibHOU U T depeHIaIbHol Gopme.

WnTepdepennus caera.

Hudpakuus ceera.

ITonspuszanus ceera.

Hucnepcus csera.

TemoBoe n3nydenue Tei. 3akoH cmemienus Buna. 3akon Credana-bonbimana.
dotoadppext. KBanrosas teopust poroapdexra. YpapHenue DifHITeHA. Y ClI0OBHE KPaCHON
rpaHuLbl U1 GoTodPdexTa.

A dexr Komnrona u ero kantopas teopus. Pacuérnas popmyna sapdexra Komnrona.
CseroBoe nasiienne. OnoiTol JIeOenena.

Crextp atoma Bogopoja. Teopus bopa nmst Bogopoaonogo0Hbx cucteM. KBaHTOBBIE
noctynatel bopa. TpyaHoctu Teopun bopa. IlpaBuio or6opa. Ipuniun [aymnu.
JIuneituatele cnekTpsl ra3oB. CIUIOMIHBIE CIIEKTPBI HCITycKaHMs ra3oB. ClIeKTpabHbBIN aHAIU3.
Hyanu3m cBoiicTB Mmukpouactuil. Bonnsl ne bpoitsiss. CooTHOIEHNE HEONTPEIETEHHOCTEN
[eiizenbepra.

VpaBuenus Ipénnnarepa. KBantoBanue sHEpruy 1 MOMEHTA UMITYJIbCA.

Cranuonapaoe ypasHenue Ilpéaunrepa. Yactuma B 6ecCkoHEUHON MOTEHIMATBHOM SMe.
BonHoBas ¢pyHKIUS 4711 MUKPOUYACTHUIIBI B TOTEHIUATBHOM SIIIHKE.

OnTuyeckuii KBaHTOBBIN reHeparop. Tunsl naszepos. IIpuMenenue na3epos.

Snpo. Onertel Pesepdopaa. CoctaB aTOMHBIX siep. 3apsii, Macca U paJnyc aTOMHOTO Sipa.
OHeprus CBA3U HYKJIOHOB B sipe. Y I€TIbHas SJHEPTUS CBSI3U.

Anepubie cuibl. CBOKWCTBA SEPHBIX CHUIIL.

PaguoaxktuBHOCTE. ECTeCTBEHHAs M MCKYCCTBEHHAs PalMOaKTUBHOCTb. 3aKOH PaJiMOaKTUBHOIO
pacnana. [lepuon nosypacnazna v NOCTOSIHHAs paJUOAaKTHBHOIO paclaja.

MeTto1bl perucTpalyy pa3iIudHbIX BUJOB HOHU3UPYIOLIUX U3JTy4EHUH.



49. SInepHble peakIuu. 3aKOHBI COXPAHEHUS B SIICPHBIX PEAKIIHIX.
50. DeMeHTapHbBIE YACTUIIBI. AHTHYACTHIIBL.
51. ®dyHnaMeHTaIbHbIE B3aUMOJICHCTBHS M JIEMEHTAPHBIC YACTHUIIBI.
B koHIle M3y4deHHs] TUCIUIUIMHBI MOABOISTCS UTOTH PaOOTHI CTYJAEHTOB Ha JICKIIMOHHBIX U
71a00paTOPHBIX 3aHATUIX MTyTEM CYMMHPOBaHHUS 3apab0TaHHBIX 0a/IOB B TCUEHUE CEMECTpa.

Kpurepun ouneHuBaHusi 3HAHUI 00y4AIOIIUXCA 10 AUCUMUIIJIMHE
DopmupoBaHHe OAJUTEHO-PEUTHHTOBOH OIICHKH PaOOTHI 00yJaroImnXCs

a [Mocemenue | [locemenue Pa6ota na Ox3ameH
§ JICKIHHA 1a00paTOPHBIX | JIAOOPATOPHBIX
z 3aHATHI 3aHATHUSAX U TEKYIIUH
o KOHTPOJIIb
10 | PazbaioBka 9*1=9 10*1=10 217 GamioB 64 Gaina
10 BUIaM OaJUI0B OaJu10B
pabor
CymmapHbIit 9 6ainoB 19 6amnoB 236 GannoB 300 6annoB
MAaKCHUMaJIbHbIN
6an

[To pe3ynpTaTamMm MPOMEKYTOUHBIX aTTECTALUN CTYACHTY 3aCUUTHIBACTCSA TPYAOEMKOCTh B 3a4ETHBIX CAMHUIIAX.
CryzneHT 1o y4eOHOM AMCIMIUIMHE NOJIy4YaeT OLEHKY COTJIACHO CIEAYIONIeH TaduIe:

basner (3 3a4€THBIC €TUHUIIBI)
«OTIIHYHO» 271-300
«XOpOILIOY 211-271
«ynoBnerBoput | 151-210
€JILHO»
«ueynosnersop | 0-150
UTEIILHOY

6. MeToanyecKkue yKazaHus /Ui 00y4AOUIMXCS N0 OCBOEHUIO THCIMIJIHHBI

YcneuHoe u3yueHue Kypca TpedyeT OT CTYACHTOB IMOCELEHUs JICKIUI, akTUBHOM paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJIHEHUS BCEX Y4YEOHBIX 3aJaHUN MpEenojiaBaTelsi, O3HAKOMIIEHUS C
6a30BbIMH y4e€OHHUKAaMU, OCHOBHOMW U JIOTIOJIHUTENILHON JIUTEPaTypoOil.

OcHoBHOH (opMOIl H3NOXKEHUs MaTepuaya Kypca sBisitoTcss jekuuu. Kak mnpaBuio, Ha
JIEKLMU BBIHOCHUTCS OCHOBHOM INPOrpaMMHBIN MaTepuan Kypca. YacTb marepuana BBIHOCITCS AJIS
CaMOCTOSITEJIbHOTO H3Y4YEHMsI CTYIAEHTaMH C HENPEMEHHBIM, COOOLIEHHMEM UM JHUTEepaTypHBIX
UCTOYHUKOB U METOAMYECKMX pa3paboTok. Ha mpakTHyeckuX 3aHATHUSX paccMaTpUBAIOT
(dparMeHThl TEOpUH, TPEOYIOIIME CIOKHBIX MAaTeMaTUYECKUX BBIKJIAJOK, pPa3JIMYHbIE METOJIbI
peleHus 3a1a4 U HanOosee TUMMYHbBIE 3a/1a4d. J{JIs 3aKperieHns: MaTepuaia, paccMaTpuBaeMoro
Ha TPAKTHUECKUX 3aHATHUSAX, CTYJIEHTHI IMOIY4aroT JOMAIlHHE 3aJlaHusl B BHJIE psla 3anad u3
COOTBETCTBYIOILMX 33JaYHUKOB.

Ha nexkuusax w3ydaercs MaTepuan IO OCHOBOIOJAralolldM BONPOCAM JIHUCUUIUIHHBI,
pacKpbIBaeTCs UX MPaKTUYECKasi 3HAYMMOCThb. B X071€ IpoBeACHMS JIEKIIUHU UCTIOIb3YOTCS TPUEMBI
U MeTonabl mpoOieMHOro oOydeHus. Ha mnpakThyecKuxX 3aHATUSAX pacCMaTpPUBAIOTCS METOJIbI
pellleHusT NPUKIAIHBIX 3a7ad, MPOBOAUTCA AaHAINW3 MOJIYYEHHBIX pe3yiapTaToB. B xone
MPAKTUYECKOTO 3aHATHS OJIHOBPEMEHHO IpeciielyeTcsl Leb pacllupeHus] U yriayOneHHsl 3HaHUH,
MIOJIyYEHHBIX Ha JIEKLUU.

[Tpy W3MOKEHUU TEOPETUYECKOro MaTepHalia Ha JIKIUH, a TakKe MpH pelIeHUH 3a7ad Ha
NPAaKTUYECKUX 3aHATUAX JJIs  JEMOHCTpalMu rpadukoB, oOydyaromMx MporpaMm M T.IL
PEKOMEHIyeTCsI HCII0JIb30BATh KOMITBIOTEPHYIO MYJIbTUMETUIHHYIO YCTAaHOBKY.

3anuch JIeKHMM — OjJHAa M3 (OpM AaKTHBHOM CaMOCTOSTENBHOM pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB U YMEHMsI KpaTKO, CXeMaTHU4YHO, IOCJIE0BATEbHO U JIOTUYHO (PUKCUPOBATh
OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIIE JeKIMK HpenoaBaTeib
ocTaBisieT Bpems (5 MUHYT) JUIsl TOrO, 4YTOOBI CTYA€HTBI UMEJIM BO3MOKHOCTh 33JaTh YTOUHSIOINE



BOIIPOCHI II0 HM3y4yaeMoMy Mmatepuaiy. M3-3a HEI0CTaTOYHOro KOJMYECTBA AyJUTOPHBIX 4YaCOB
HEKOTOpbIe TEMBbl HE YyHAaeTCs OCBETUTh B IOJHOM OOBEME, MO3TOMY IPErojaBarelib, M0 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOMPOCHI BBIHOCUT Ha CaMOCTOSTENbHYIO pabOTy CTYAECHTOB, PEKOMEHIYyS
Ty WIM UHYIO JIATeparypy. Kpome 3Toro, mus jydiiero OCBOCHMs MaTepualla U CUCTEMATHU3ALUU
3HAHWH M0 JAUCHUILIMHE, HEOOXOIUMO MOCTOSHHO pa3dupaTh MaTepHalibl JEKIMNA [0 KOHCHEKTaM U
y4eOHBIM ocoOusiM. B cirydae Heo0X0IMMOCTH 00paIaThes K MPenoAaBaTesio 32 KOHCYJIbTallueH.

Pexomenayercss mocne KaxaoW JIEKIMH Oo(GOpMIITH KOHCHEKT Jeknuid. Ilepem kaxmoid
JICKIMeW MPOYUTHIBATh KOHCIIEKT MPEIbIIyIIeH JIEKIIUU, YTO COCOOCTBYET JTyYIIEMY BOCHPHUSTHIO
HOBOT'O MaTepHaa.

Jlexuuu MMEIOT B OCHOBHOM OO30pHBIA XapakTep W HallelieHbl Ha OCBelleHHEe Hauboiee
TPYAHBIX M JMCKYCCHOHHBIX BOIIPOCOB, a TakKXXe IPHU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB paboThl ¢ Hay4yHOU nuteparypoi. [Ipeamonaraercss Takke, YTO CTYACHTHI MPUXOAAT Ha
JCKIMH, TPEABAPUTEIBHO NMPOpPadOTaB COOTBETCTBYIOLIMHA y4eOHBI MaTepHaj MO0 HCTOYHHKAM,
PEKOMEHIyeMbIM IIPOTPaMMOM.

HaubGonee BakHble pa3fenbl Kypca BBIHOCSATCS Ha IpakTudeckue 3aHsaTus. Ha kaxaom
3aHATUM TpeIaracTcsi HECKOJbKO 3aaad. YacTe 3agad pemiaeTcs Ha 3aHATUUA C MOAPOOHBIM
0o0Cy)XJIEHUEM METOJa U IOJy4YeHHBIX pe3yapTaToB. OcTanbHbIE 33Jaud CTYAEHT pelliaeT
camocTosTeNnbHO. J[1s 3auéra KOHTPONBHOW pabOThl CTYAEHT JOJKEH 3alUTUTh BCE 3a/laHusl.
[IpenycmoTpeHna 3amuTa pedepara.

[TpakTHueckoe 3aHsATHE — BakHeWIIas (opMa CaMOCTOATENbHOW pabOThl CTYACHTOB HaJ
Hay4yHOW, yueOHOW U nepuoaudeckol autepaTypoil. IMEHHO Ha MPAaKTUYECKOM 3aHSATHHU KaxIbli
CTYJIEHT HMEET BO3MOXKHOCTh IPOBEPUTH TIIYOMHY YCBOEHHS Y4eOHOTO MaTepuana, IoKa3aTh
3HaHUE KATETOpHi, TMOJ0KEHUH W MHCTPYMEHTOB NMPO(ECCHOHATBHON NESITeIHbHOCTH. YUYacTHe B
MPAaKTUYECKOM 3aHATUM TO3BOJISIET CTYAEHTY COCAUHUTH IMOJYyYEHHBIE TEOPETHUUECKHE 3HAHUS C
pelIeHreM KOHKPETHBIX NPAaKTUYeCKHX 3aad M Mojeneil B olOmactu mnpodeccHoHaIbHOM
JaesarenbHOCTH. IIpakTuyeckue 3aHsATHS B PaBHOM Mepe HanpaBieHbl HA COBEPLICHCTBOBAHME
MHAVBUIYaJIbHbIX HABBIKOB PEIICHMs] TEOPETUUECKUX M MPHUKIAIHBIX 3a/1a4, BRIPAaOOTKY HAaBBIKOB
UHTEJUIEKTYaJIbHON paboThl, a TaKkXke BeleHUs AUCKyccuid. KoHKpeTHbIe MpONopLHy pa3HbIX BHUJIOB
paboTel B Tpymme, a TakXe CHOCOObI MX OLIEHKH, ONPEAEIsAIOTCS IMPEenoJiaBaTesleM, BEAYIIUM
3aHSTHSL.

IoaroroBka K NPaKTHYECKUM 3aHATUSM.

IIpy MOATOTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT JOJDKEH W3YyYUTh TEOPETUYECKUM
MaTepuag Mo TeMe 3aHATHUSA (MCIOJIb30BaTh KOHCHEKT JIEKLIUH, M3y4UTh OCHOBHYIO JIUTEparypy,
03HAaKOMUTbBCS C JJOMOJHUTEIBHON JIUTEpaTypol, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEpaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHuit,
BO3HUKAIOIIMX IPH OCBOEHMM TEOPETHUECKOr0 Marepuana, CTYIEHTY CcleayeT oOpalarbes 3a
KOHCyJIbTalluel K IpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MpOAyMaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane nmpakTU4ecKOro 3aHATHs MPENoJaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OIJamlaeT
IUIAH IIPOBEICHMs 3aHATUSA, BBIIACT 3aJaHusA. B TedeHHe OTBEICHHOIO BPEMEHU Ha BBIIIOJIHEHHE
palboThl CTYAEHT MOKET OOpaTUTHCS K IMPENoJaBaTeiio 3a KOHCYJIbTallMed WM pa3bsiCHeHusMU. B
KOHLIE 3aHATHS IPOBOJIUTCS IPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynbpTaThl BHINONHEHHS IPAKTUYECKUX 3aJJaHUN OLIEHUBAIOTCS B Oajiax, B COOTBETCTBUU C
0ayUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METO/IOM OOYYEHHS SBIISETCS CAMOCTOSATEIbHAas paboTa CTYIEHTOB € y4eOHO-
METOJMYECKMMH MaTepHalaMy U HAy4HOH JINTEPATypOHl.

PekoMenzoBaHHas mpenojaBaTeNs MU  JIUTepaTypa UM y4deOHble TIOCOOMSI  CITy»KaT
UH(POPMALIMOHHOM OCHOBOM M TO3BOJISIIOT PETyISpPHO 3aHUMAIOIIMMCS CTYAEHTaM YCBauWBaTh
JIEKIMOHHBIN MaTepuai. [ obecnieueHrs TepMUHOIOTHYECKONW OHO3HAYHOCTH yueOHOe mocodue
COJIEP/KUT CJIOBapb OCHOBHBIX TEPMHHOB, MCIOJB3YeMBIX B HEM. Kpome Toro, nmporpamma kypca
JEKIMM COAEPIKUT BOIIPOCHI AJIsI CAMOKOHTPOJIA.

CamocrosTenbHas paboTa CTYJCHTOB HOJPa3yMeBAET BBIMOJIHEHUE CTYIEHTAaMH JIOMAIIHETO
3aJaHUsl B BUJE pELIECHUS HEOOXOIUMOro MUHHUMYMa 3aJad W3 COOpPHHKA ISl MPAKTHUECKUX
3aHATUHN, KOHCYJIBTALMM U aHAIIM3a UX PELICHUS COBMECTHO C MIPENOAABATEIIEM.



KoHTposb camocTosiTenbHOM (BHEAyIUTOPHOW) pabOThl — HANKMCAaHHWE W 3amuTa pedepara,
BBICTYIUICHHE C IOKJIAJI0M Ha MPAKTUYECKUX 3aHATHSIX, PEIICHHE KOHTPOIHHOU PabOTHI.

B nponecce oreHHBaHHS MHCbMEHHBIX KOHTPOJBHBIX M CaMOCTOSITENIBHBIX paboT mpu
pa3fielieHuy 3aJaHus Ha JICHCTBUS TPH OICHUBAHUM 3a OCHOBaHHE Oepércs crhemyromas
MPOLIEHTHAs 1IKaja;

90-100 % ot ymucia myHKTOB — OlleHKa "5",

74-89 % oT uKcia MyHKTOB — OlleHKa "4",

60-73 % OT uncia MyHKTOB — oreHka "3",

40-59 % oT uKciia MyHKTOB — O1leHKa "2",

0-39 % ot uncna myHKTOB — oreHka "1".

CTyneHTy MOKHO TIOCTaBHUTh OIICHKY BHIIIIE, €CIIA CTYJEHTOM OPUTHHAIILHO BBIIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB ¢ y4eOHO-
METOJMYECKUMH MaTeprallaMy U HAYYHOH JINTEPATypOu.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB ¢ y4eOHO-
METOIMYCCKIMH MaTepHallaMy M HAYIHOH JINTEPATypOH.

PexoMenmanuu Ui cTyieHTa BKJIIOYAIOT B ce0sl Clieayrolee:

- o0s3arenpbHOE TIOCEHICHHWE JICKIMH BEIYyIIEro TpEenojaaBareis; JIEKIHA — OCHOBHOE
METOJUYECKOE PYKOBOJACTBO IPHU M3YYCHUU AUCHMIUIMHBI, Hanboyiee ONTUMaIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIM MaTepHall; B JIEKIIUU TIIyOOKO |
noJApoOHO, ApPryMEHTUPOBAHO M METOAOJOTHYECKH CTPOr0 pPAacCMAaTPUBAIOTCS TJIaBHBIC
npoOJIeMbl TEMBI; B JICKIIMH JAIOTCS HEOOXOMUMBIC pa3HbIC TOIXOABI K HCCICTYEMbIM
npoOJemMam;

- TOArOTOBKY M aKTHBHYIO pa0OTy Ha MPAKTUYCCKUX 3aHITHSX; MOJTOTOBKA K MPAKTHYECKUM
3aHATUAM BKJIIOYAaeT MpopabOTKy MaTepHalioB JIEKIMH, pPEKOMEHIOBAHHOW Yy4eOHOM
JUTEPATYPBI, @ TAK)KE BBHITIOJHEHUE 3a/IaHUN HA CAMOCTOSITEIILHOE PEIICHUE 3a7ad.

MeTtoauueckre peKOMEHAANU 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHAM. [IpakTtuueckoe
3aHATHE BKJIIOYAET B ce0s JBa BUAa padOT: MOATOTOBKY COOOIIEHHS U ydacTue B OOCYXKIEHUU
npo0OsieMbl, 3aTpoHyTON cooOmieHneM. OCHOBHOM BHI pPaOOThl HAa 3aHATHH — YydacThe B
00CyX1€HUH MPOOIIEMBI.

BrIicTyrieHHs Ha MPaKTUYECKUX 3aHATUAX JTOJDKHBI OBITH 1O BO3MOXXHOCTH KOMIAKTHBIMU H
B TO JX€ BpeMs Bpa3yMUTEIbHBIMH. Ha mpakTUYecKOM 3aHATHU HIAET TPOBEpPKa CTEMECHU
MIPOHUKHOBEHUS B CyTh MaTepuaia, oocyxkaaemoi mpobnemsl. [losTomy Oecena OyaeT UATH HE 1O
COJICPKaHUIO NTPOYUTAHHBIX PabOT; Mperno1aBareib Oy/IeT CTABUTh MPOOJIEMHBIC BOIIPOCHI.

[To okOHYaHWM TPAKTHUECKOTO 3aHATHUS K HEMY CIIeyeT OOpaTUThCS el pa3, MOBTOPUB
CICTIaHHBIC BBIBOJBI, MPOCICANB JIOTHKY MX TOCTPOSHUS, OTMETHUB TIOJIOKEHUS, JICKANIUE B HX
OCHOBE — JIJISl DTOTO B TE€UCHHE 3aHATUSA CIEAyeT JAeNaTh HeOONbIHe MOMETKH. TakuM oOpazoM,
MPAKTHYECKOE 3aHATHE HE MPOUAET apoM, 3aKpEIUICHHE PE3YJIbTATOB 3aHATHS BEIAET K JTydIIeMy
YCBOGHHIO MaTepHalla HW3Y4YeHHOM TeMbl M IIydlllell OpHeHTalluh B CTPYKType Kypca.
BrrrennpuBeIéHHAS TIPOIIEAypa JIOJDKHA MPAKTUKOBATHCS PETYIISIPHO — CTAOWIIbHAS W TPUIICIKHAS
paboTa B TeueHHe ceMecTpa OyJIeT 3a7I0roM ycrexa Ha CeCCHH.

MeToauveckre yKa3aHWsS TI0 OPTaHW3alMA M TPOBEICHUIO CAMOCTOSTEIBLHOW pPabOTHI
dbopMynupyloTCs B BUIE 3aJaHUN I CaMOCTOSTENbHOW paboThl, MpEeayCMaTPUBAIOIINX
UCIIOJIb30BaHNEe HEOOXOUMBIX TEPMHHOB W MOHATHH 10 mpobiemartuke Kypca. OHU HalleTHBAOT
Ha TIPAKTHUYECKYI0 pabOTy MO MPUMEHEHHUIO M3Y4aeMOro MaTepuania, MoucK oubmmorpaduueckoro
MaTepraga W DJCKTPOHHBIX HCTOYHUKOB HWH(MOPMAIMW, WILTIOCTPATHBHBIX MaTepHANOB. OJTH
3a/laHdsl TaK)Ke€ OPHEHTHUPYIOT Ha HalHUCaHWe KOHTPOJBHBIX pPaboT, pedeparoB. 3amaHus IO
CaMOCTOSITEIILHOM paboTe JAf0TCS 110 TeMaM, KOTOPBIe TPEOYIOT JTOMOTHUTEILHOM MTPOPabOTKH.

[ToaroToBKa K yCTHOMY AOKJIALY.

Jlokmamel AenaroTcs 10 KaXKAOH TeMe C IeNbI0 MPOBEPKH TEOPETUYCCKUX 3HAHHN
00y4aroIerocsi, €ro CHoCOOHOCTH CaMOCTOSITETbHO TPHOOpETaTh HOBBIE 3HAHWA, pPadOTaTh C
MH(POPMALIMOHHBIMU PECYpCcaMy U U3BJIEKATh HY)KHYIO HH(OPMAIIHIO.

Jloknmanel  3acHylIMBAIOTCS B Hayalle MPAKTUYECKOTO  3aHITUS  TOCTEe  HM3YYCHUS
COOTBETCTBYIOIIEH TeMbl. [IpoAOIKUTENIEHOCTh MOKJIaga HE OJDKHA MPEBBILIATH 5 MHHYT. Temy
JOKJIa/Ia CTYJICHT BRIOUPAET T10 )KETAHUIO U3 MPEII0KEHHOTO CITHCKA.



[Tpu moxaroroBke NOKIaga CTYAEHT AOJDKEH M3YUUTh TEOPETUYECKUM Marepuall, UCIOJIb3ys
OCHOBHYIO U JIOTIONHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTHh IUIAH JOKIana (MepeyucHb
paccMaTpUBaEMbIX UM BOIPOCOB, OTPAXKAIOLUMX CTPYKTYpy M IOCJIEAOBATEIBHOCTh MaTepHaia),
NOJATrOTOBUTh  Pa3JaTOYHbIA Marepuan WM Tnpe3eHTanuio. [ltan  fgokimaga  HEOOXOAMMO
Ipe/IBapUTEIbHO COIJIAcOBATh C MPENOJaBaTEIEM.

BeicTyruieHne  IOMDKHO — CTPOMTBCS — CBOOOJTHO, yOEOUTENbHO UM apryMEHTHPOBAHO.
[TpenopaBarens cienut, 4TOObI BBICTYIUIEHHE HE CBOAMIOCH K IIPOCTOMY BOCIIPOU3BEICHUIO TEKCTa,
HE JI0IYCKAeTCsl IPOCTOE YTEHUE COCTABIEHHOIO KOHCIEKTa JOKJIa1a. BeicTynaromuii Takxke 10JKEeH
OBbITb TOTOBBIM K BOIIPOCaM ayAUTOPUU U IUCKYCCUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KayeCTBa MOJTOTOBKH 00y4aeMbIX MOKET MPOBOAUTHCS
KaK Ha NPaKTUYECKUX, TaK U JIEKIMOHHBIX 3aHATHAX. [IpoBepKy KauecTBa yCBOEHHUsS MaTepuaia
MOYKHO TPOBOAMTH B BUJE NHCbMEHHOI'O MJIM YCTHOI'O OIIpOCa, T€CTa WIM KOJUIOKBUYMa IIO
BOmpocaM, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUTUIMHBL

CamocTosTenbHas padoTa IpeanoiaracT: caMoCTOSATENbHOE U3YUYE€HUE OTIENbHBIX BOIIPOCOB
[0 JUTeparype, NPeAsIoKEHHOM MpernojaBaTeseM; MOArOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; peuieHWe 3anad, 3aJaBaéMbIX Ha JIOM; [OATOTOBKY K BBIIOJHEHUIO 33JaHUi B
KOMITbIOTEPHOM KJIacce.

OCHOBHBIMHU BUJIaMH ayAUTOPHOM pabOThI CTYI€HTOB SIBJISIOTCS:
* 3aI1Ch, YCBOEHHE, O0CYXICHUE JICKIIHIA;
* BBIIIOJIHEHUE 3aJJaHUI Ta00PaTOPHBIX 3aHSITUM;
* 3alUTa OTYETOB 10 JIAOOPATOPHBIM 3aHATHM;
* pelIeHue 3a/1ay;
* 3a1UTa paboThl 1a00PATOPHOrO MPAKTUKYMA;
* 3aIUTa CAMOCTOSITENIbHBIX M KOHTPOJIBHBIX PadoT;
* cZjaya 9K3aMeHa.

Opranuzanus caMocTosITeIbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa MpeAnoaraeT: cCaMoCTOSITEIbHOE U3yUeHHE OTJENIbHBIX BOIIPOCOB
[0 JINTEpaType, MPEeAsoKEHHOM NpernoaaBaresaeM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OpaTOPHBIX
paloT; pemleHue 3aj1ad, 3aJaBaéMbIX Ha JOM; IOATOTOBKY K BBIMOJIHEHUIO 3aJlaHUi B
KOMIIBIOTEPHOM KJlacce.

CamocrosiTeibHas padoTa cTyAeHTOB 0e3 y4yacTus npenojasareJiei
OCHOBHBIMHU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB 0€3 ydacTus mpernoaaBaTesiei
ABIISIOTCA:
* YCBOEHHME JIEKIIMOHHOT'O MaTepuaia Ha 6a3e peKOMEH0BaHHOH JIEKTOPOM Y4eOHOH JINTepaTyphl,
BKJII04ast HH(POpMaIMOHHbIE 00pa30BaTeNIbHbIE PECYPCHI (3JEKTPOHHBIE YUCOHUKH, JIEKTPOHHbIE
O6ubamoTeku u ap.);
* IOJATOTOBKA K JJaOOpaTOpHBIM paboTaM, UX 0(hOpMIIEHHE;
* IOATOTOBKA U HamucaHue pedeparoB Ha 3a/1aHHbIE TEMBbI (CTYIEHTY MPEI0CTABIISAETCS IPABO
BbIOOpa TEMBI);
* COCTaBJIEHHE aHHOTHPOBAHHOTO CMHCKA CTaTel U3 COOTBETCTBYIOIIMX JKYPHAJIOB 10 OTpACsiM
3HaHUH; IepeBO HAYYHBIX CTaTel; MoJ00p U U3yUEeHUE IUTepaTyPHBIX HCTOUHUKOB;
* BBINIOJIHEHUE HAYYHBIX UCCIIEeI0OBaHUII;
* MOIFOTOBKA K YYAaCTHIO B HAYYHO-TEXHUUECKUX KOH(PEPEHIIHSIX.

CamocrosiTeibHAs padoTa CTYAeHTOB € y4acTHeM NpenogaBareei
OCHOBHBIMHU BH/IaMU CaMOCTOSITEIILHON pabOThI CTYIEHTOB C Y4acTHEM IperoiaBaTeneit
SABIISIOTCS:
* TEKYLIME KOHCYJIbTALlUN;
* MIOJIy4YEeHHE JIOMyCKa 1 3alIuTa Ja00opaTOPHBIX paboT (BO BpeMs IPOBEIACHUS J1aOOpaTOPHBIX
pabor);
* BEIOODP TeMbI pedepaTa (B 4achbl KOHCYJIBTAIIHN );
* BBITNIOJIHEHUE YU€OHO-HCCIIeI0BATENbCKON pabOThI (PYKOBOICTBO, U KOHCYJIbTHPOBAHHUE).
* IOAFOTOBKA K YYaCTHIO B HAYYHO-TEXHUUECKUX KOHPEPEHIMIX (PYKOBOJCTBO, U
KOHCYJIbTUPOBAHUE).



O0mme cBeeHUs1 00 OPraHU3aAMUN CAMOCTOSITE/ILHOM PA0OTHI CTYJIEHTOB

CamocTtosTenpHas paboTa CTYACHTOB MPOBOJUTCS B 00BbEMAX, MPEIYCMOTPEHHBIX yUEOHBIM
IUTAHOM, U PEerlaMeHTHUPYEeTCs Bblaauell TeM pedepaToB WM HAYYHBIX JOKJIAJ0B HA JIEKIIMOHHBIX U
7a00OpaTOPHBIX  3aHATHUSX C TMPOBEPKOM MCIHOJHEHUS Ha TMOCIACAYIOIMX 3aHATUSIX WIH
KoHCyJbTanusX. [Ipu BeionHeHnn pedepaToB pyKOBOJICTBO CAMOCTOATEIbHOM paboTOll CTYAEHTOB
OCYIIECTBIISIETCS B (hOpMEe KOHCYIIbTAIIHA.

OCHOBHOE HAa3HAYEHUE METOJMYECKHX PEKOMEHAAIMN — JaTh BO3MOYKHOCTb KaXJAOMY
CTYJIGHTY TMEpEeUTH OT MAESATEIbHOCTH, BBIMOJHAEMON 1107 PYKOBOJCTBOM IMpEnojaBaTelisi, K
JIeATEIbHOCTH, OPTAaHU3YEMOM CaMOCTOSITENBHO, @ TAKXKE K MOJIHOM 3aMEHE KOHTPOJISI CO CTOPOHBI
npernogaBaresnsi caMokoHTpojeM. Llenb camocTosaTensHOM paboThl CTYIEHTOB — HAYYUTh CTYACHTA
OCMBICJICHHO U CaMOCTOSITEIbHO paboTaTh CHadajda ¢ y4eOHBIM MaTepHaJOM, 3aTe€M C Hay4IHON
uH(popMaliel, 3aJ10)KUTh OCHOBBI CAMOOPIaHMU3AIlMM U CaMOBOCIIUTAHUSI C T€M, YTOOBI MPUBUTH
YMEHHE B JAIBHEUIIIEM HETPEPHIBHO MOBHIIIATH CBOIO KBATU(UKAIIUIO.

JlekunonHbiil Kypc (7 cemecTp)

Jlexnus 1. Kunemaruka n fTMHaAMUKA.

Jlexuus 2. 3akoHbl cOXpaHeHHs B MexaHuke. [lepBoe Hauano tepmoarHamMuky. BHyTpeHHss
SHEPTHUs UJICaTHLHOTO Ta3a.

Jlexuus 3. 3akoHbl UeanbHbIN ra3. Bropoe Hauano TepMOAMHAMUKHI. DHTPOIHUA.

Jlexuus 4. DnexkrpoctaTuka. [I[poBoIHUKU. DIEKTPUIECKUN TOK.

Jlexuus 5. MarauToctatuka. JJ1€KTpOMarHuTHAsE UHAYKLIMS. Y paBHeHUs] MakcBeia.

Jlexuus 6. M3nyuyenue snekTpoMarHUTHBIX BoJIH. THTEpdepenus cBera. [Ipenen reomerpudeckoit
ONTHKHU.

Jlextus 7. Audpakamst ceera. [lonspuzamnus u nucnepceus cBeta. KBaHTOBBIEC CBOMCTBA U3ITyUCHUSI.
Jlexuus 8. Atom. KopnyckynisspHO-BOJIHOBOW Ayaliu3M CBOMCTB yacTull. YpaBHeHue llIpénunrepa,
AJIEKTPOHHBIE 000JIOUYKH aTOMOB.

Jlekuuss 9. ArtomuHoe sapo. PaavoakTUBHOCTb. DJIEMEHTApHBIE YacTHUIIbl. SIEpHBIE peaKiuu.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

Tembl 1a0opaTopHBIX 3aHATHH (7 cemecTp)

JlabopaTopHoe 3ansTue 1. KunemaTnka nmocTynareabHOro U BpalaTeIbHOTO JIBHKEHHS TOUKH.
I1nan:

1. H3yueHue Teopuu 1o TeMe.

2. UwucnenHoe perienue Gpu3nyeckux 3aaad mno TeMe.

OOcyxenue Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICICHHBIX Ha JICKIUU.

JlaboparopHoe 3ansiTue 2. Buasl cui, 3akonsl HeloTOHA, paboTa 1 SHeprusl.

IInan:

1. H3yuyeHue Teopuu Mo TeMe.

2. YucneHHoe pernieHue GU3NIECKHUX 3a7a4 M0 TEMeE.

OO6cyxneHne Ha 1abopaTOPHOM 3aHSITUU TEM, BBIJICIEHHBIX Ha JIEKIIHH.

JlaGopaTopHoe 3ansiTie 3. 3aKOHBI COXPAHEHHS B MEXAHHKE.

I1nan:

1. H3yueHue Teopuu 1o TeMe.

2. UwucnenHoe perienue Gpu3nyeckux 3aaad mno TeMe.

OOcyxaenne Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICTICHHBIX Ha JICKITUH.

JlaboparopHroe 3ausitue 4. [lepBoe Hauano TepmoanHaMuku. Pabota mpu usormporieccax.
ITnan:

1. H3yuyeHue Teopuu 110 TEME.

2. YwucneHnHoe penieHue GU3NIECKHUX 3a7a4 0 TEME.

OO6cyxeHne Ha 1abopaTOPHOM 3aHSTUU TEM, BBIJICIIEHHBIX Ha JIEKIIHUH.

JlaGopaTtopHuoe 3anstue 5. OcaoBHoe ypaBHeHne MKT. Pacnipenenenne Makcsena.
I1nan:

1. M3ydeHue Te€OpHUH MO TEME.

2. UwmcnenHoe perienue pu3nIecKux 3a1ad Mo TeMe.

JlaGopaTtopHoe 3ansTHe 6. DnekTpocTaTdeckoe moje. [[poBogHukn, KoHaeHCATOPHI. 3akoH OMma.
[Inan:



1. M3ydeHue Te€OpHUH MO TEME.

2. UwmcnenHoe perienue pu3nIeckux 3a1ad Mo TeMe.

OO6cyxnenue Ha J1abopaTOPHOM 3aHSTUU TEM, BBIJCIEHHBIX Ha JIEKIIHH.
JlaboparopHoe 3anstue 7. 3akoHsl Kupxroga, BeiesieHUe TeIuia Ha pe3ucTopax. MarHUTHOE ToJie
IPSIMOTO MTPOBOJA U OECKOHEYHOM KaTYIIKH.

[Tnan:

1. HW3yuenue Teopuu Mo Teme.

2. YucnenHoe pemieHre (pU3NIECKUX 3a1a4 10 TeMe.

O6cyxaeHre Ha 1abOpaTOPHOM 3aHITUU TEM, BBIICIIEHHBIX Ha JICKIIHU.
JlaGopaTopHoe 3ansTHe 8. SIBIeHHE PJIEKTPOMAarHUTHOW MHIYKIIMU. Y paBHEHUs MakcBesia.
[Tnan:

1. HW3yuenue Teopuu Mo Teme.

2. YucnenHoe pemieHre (pU3NIECKHUX 3a1a4 10 TeMe.

OO6cyxneHue Ha JIabopaTOPHOM 3aHSITUU TEM, BBIJICIEHHBIX Ha JICKIIHH.
JlaGopatopHnoe 3ansarue 9. ['eomerpuueckas ontuka. Matephepenuus cera.
Ilnan:

1. H3yueHue Teopuu 10 TEME.

2. UwucnenHoe penienue Gpu3nyecKux 3aaad mno TeMe.

OOcyxeHue Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICICHHBIX Ha JICKIUU.
Jlaboparopuoe 3anstue 10. KBantoBblie cBoiicTBa u3nydeHus, porodpdexr.
IInan:

1. UW3ydenue Teopuu 1Mo Teme.

2. YucneHHoe penieHue pu3nYecKUX 3a1a4 Mo TEME.

OO6cyxaeHre Ha J1abopaTOPHOM 3aHSITUH TEM, BBIICIICHHBIX HA JICKIIHU.

7. IlepeyeHb OCHOBHOM M JONMOJHHUTEIbLHOH yuyeOHOM JuTeparypbl, UHTepHeT-pecypcoB,

He00XO0IMMBbIX /ISl 0CBOEHUS! TMCHUTIIMHbI
OcHoBHas1 JInTepaTypa

1. TIlaBnoB, Cepreit BacunpeBuu. OOmas ¢usnka: cOopHUK 3amgau : YdeOHoe mocobue /
MockoBckuii rocyapcTBeHHbIN yHuBepcuteT uM. M.B. JIomoHocoBa, (u3nueckuii haxkyabTeT.
- 1. - Mocka : OOO "Hayuno-uznarensckuii nearp MH®PA-M", 2021. - 319 c. - BO -
bakamaBpmar. - ISBN 978-5-16-013262-4. - ISBN 978-5-16-105995-1. URL:
http://znanium.com/catalog/document?id=378363

2. Jlemumuenko, B. . ®usuka : yueOnuk / B.W. [Jemunuenko, 1U.B. Jlemuauenko. — 6-¢ 3.,
nepepad. u gon. — Mocksa : UTH®OPA-M, 2021. — 581 c. + Jlon. maTepuansl [ DIEeKTPOHHBIH
pecypc]. — (Bwicmee obpa3zoBanue: bakamaBpumar). - ISBN 978-5-16-010079-1. - Tekcr :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1541963 (mata oOpatieHus:
23.03.2022). — PexxuM A0CTyIA: 110 MOAIMHKCKE.

JlomoJiHuTeIbHAS JIMTepaTypa

1. Hukepos, B. A. ®u3uka: coBpeMmeHHbIN Kypc : yueOHUK / B. A. Hukepos. — 4-e u3a. — Mocksa :
HamkoB u K° 2019. — 452 c. : un. — Pexum pnocrynma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262 (mara obpamenus: 23.03.2022). — ISBN
978-5-394-03392-6. — TekcT : EKTPOHHBIH.

2. Jmutpuesa, E. V. ®usnka B mpuMepax u 3a1avax : yaeoHoe nmocodue / E. U. [Imutpuesa, JI. /1.
Hesnesa, JI. JI. Koctiouenko. - 2-e u3z., nepepad. u gon. - Mocksa : ®OPYM : UHOPA-M,
2021. - 512 c. - (IlpodeccuonansHoe obOpazoBanue). - ISBN 978-5-91134-712-3. - TekcT :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1138798 (mata oOpaieHus:
23.03.2022). — PexxuM 0CTyIA: 1O MOAMKCKE.

3. Toroxux, C. A. ®usuka. COOpHUK 3aa4u: MEXaHUKA, MOJIEKYJIsipHas (U3MKaA, TEPMOIUHAMUKA,
aJIeKTpocTaThka : ydeOHoe mocobue : [16+] / C. A. Tloroxmx, C. A. CtpenbloB ;
HoBocubupckuii  rocynapcTBeHHBIH TeXHHYECKHH  yHuUBepcuTeT. — HoBocuOupck
HoBocuOupckuii TocyaapCcTBeHHBIM TeXHUYECKU yHUBepcuteT, 2019. — 96 c. : win., Tabm. —
Pexwum nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576742



1)

2)

3)

4)
5)

6)

7)

8)
9)

(mara oOpamenus: 23.03.2022). — bubmuorp.: c¢. 92. — ISBN 978-5-7782-3830-5. — Tekcr :
JJIEKTPOHHBIN.

HNHTepHET-pecypcsbl
biblioclub.ru — DBC «YHuBepcuterckas OMONIMOTEKA OHJIAWH» — DJICKTPOHHAs OMOIHOTEKa,
obecrieunBaroIias JIOCTYN BBICHIUX U CPEIHUX YUCOHBIX 3aBEJICHUN, MyOTMYHBIX OUOIHOTEK U
KOPIIOPAaTHBHBIX MOJb30BaTeNeld K Hauboiiee BOCTPEOOBaHHBIM MaTepHajaM Y4eOHOU W
HAyYHOW JIUTEpaTypbl MO BCEM OTpacisAM 3HAHUI OT BEAYIIUX POCCUMCKHX H3/1aTEIbCTB.
Pecypc comepxur yueOHHMKH, ydeOHBIE TOCOOMs, MOHOTpaduu, MEPUOAUYECKUE H3TAHMS,
CIIPaBOYHHKH, CIIOBAPHU, SHIIUKIONEINH.
els.ulspu.ru  — caiir OBC Hayunas OuOaMOTEKa YIIBIHOBCKOIO T'OCYAapCTBEHHOTO
nejaroruyeckoro  ynusepcurera wuMmenn WM. H. VYiaesgHOBa, copepkamuii CCBUIKM Ha
oOpasoBarenbHbIE (AJIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI, KaTajlor OWOJIMOTEUHBIX CAMTOB,
METOJMYECKHE PEKOMEHAALNN) M HAyYHbIE pecypchl (Hay4yHbIE JIEKTPOHHBIE OMOIMOTEKH,
Hay4YHbIE AJIEKTPOHHBIC U3ATEIHCTBA).
bibl.ulspu.ru - caiit Hay4HO# OMOIUOTEKH Y IIBIHOBCKOTO IOCYAapPCTBEHHOTO EIaroruueckoro
yauBepcuteta umenu U. H. YbsHOBa, conepikaiiue 3JeKTPOHHBIN KaTaaor KHUT U KYPHAJIOB.
DnekrponHas oubianoreka noprana PODU http://www.rfbr.ru/,
Uudopmanuonnas cuctema "EnuHoe OKHO JgocTynma K o0OpaszoBaTelbHBIM —pecypcam”
http://window.edu.ru/,
DOneKTpoHHAas o6ubnnoTeka MEXaHUKO-MaTEMaTHYECKOTO ¢dakynbTera MI'Y
http://lib.mexmat.ru/,
MexayHaponHblii  Hay4HO-oOpasoBarenbHblii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maremarudeckux ypaBHeHHiA. YueOHO-
oOpa3oBaTenbHas PU3UKO-MaTeMaTUyecKasi OMOIMoTeKa. DIEeKTPOHHAsA OUOIMOTEKA COACPKUT
DjVu- u PDF-¢aiinbl yueOHUKOB, Y4eOHBIX MOCOOMIi, COOPHUKOB 3a1ad W YIPKHCHUH,
KOHCIIEKTOB JIEKIIUW, MOHOTpaduii, CIpaBOYHUKOB U JUCCEPTALUNA IO MAaTEMAaTHKE, MEXaHUKE
u ¢usnke. Bce MaTepuanbl IpHUCIaHbl aBTOPAMU U YUTATEIISIMHA WM B3ATHI U3 VHTEpHETA (M3
WWW apXHUBOB OTKPBITOTO JOCTYTIA),
Dnexrponnas oubmmoreka GOOGLE: http://books.google.ru/,
DnekTpoHHas Oubimoreka u3garenbersa "Benen" http://venec.ulstu.ru/lib/.

10) Unutepuer-Bepcus xypHana "Ycemexu pusnueckux Hayk'" http://ufn.ru/.
11) NadopmaiiioHHO-CIIpaBOYHAs U MOKCKOBas cucteMa http://www.phys.msu.ru/ odurmansHbIii

caT ¢puznveckoro ¢akynprera MOCKOBCKOTO rOCY/IapCTBEHHOTO YHUBEPCUTETA,

12) http://www.scirus.com/ mouckoBas cucrema Scirus,
13) http://www.physics.ru/ caiiT mo u3nMKe HHTETPUPYET COACPIKAHUE YUEOHBIX KOMIBIOTEPHBIX

kypcoB komnanun OU3NKOH, BeimyckaeMbplX Ha KOMIIAKT-AMCKAaX, U WHJWBHUAYalIbHOE
o0ydenue uyepe3 IHTepHET-TECTUPOBAHUE U DJIEKTPOHHBIE KOHCYJIbTAINH,

14) Hayunas snexmponnas bubnuomexa. Pexxum nocrymna: http://elibrary.ru/defaultx.asp.
15) JKypuaner uncmumyma ¢gusuxu. Pexxum nocryma: http://www.iop.org/EJ/.
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