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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucunmimmna «@Pu3uKa» OTHOCUTCS K AMCUMIUIMHAM YacTd, (OPMHPYEMOH ydaCTHHKaMHU
oOpa3oBarenbHbIX OTHOIIEHUH, bioka 1. uctummmasl (Moayn) monyns CrnenuanbHbIe pa3iesbl
NpeIMeTHOM o0nacTd y4eOHOro IUTaHa OCHOBHOW Tpod)eCCHOHAIbHOW  00pa3oBaTenbHON
IIpOrpaMMBbl BBICIIETO0 00pa3oBaHUs — MPOrpaMMbl OakallaBpuaTa MO HAIMPaBICHUIO MOJTOTOBKU
44.03.05 Tlemarornyeckoe oOpa3oBaHue (C ABYMs NPO(UISIMH MOATOTOBKH), HAIPaBICHHOCTH
(mpoduip) obOpazoBaTenbHO mporpammbl «Marematuka. MHOCTpaHHBIA $3bIK», OYHOU (HOPMBI
00y4eHusl.

Jucuunimua onupaercs Ha pe3yiabTaThl oOydeHus TUCHUILIMHBL «J{uddepennuanbnoe u
MHTETPAIbHOE UCYUCIICHU» Y4eOHOTO TIaHa, U3y4yeHHBIX oOyyaroumucs B 1 u 2 cemectpax.

1. IlepeyeHsr  MJAHHPYeMBIX  pe3yJbTaToB  00y4yeHusi (o0pa3oBaTesIbHBIX
pe3yJbTaTOB) MO TUCIHUILINHE

Hesbi0 ocBOCHUS AUCUUIUIMHBI «DU3KKay SBISETCS MOBHIIIEHUE TEXHHYECKONW IPAMOTHOCTH
yuyamierocsi, a TakXke IIOJroToBka OakajgaBpa K paloTe yduTelneM MaTeMaTHKd B
obmieoOpa3oBarenbHOM  mKoje. JlUCUMIUIMHA TpenHa3HadyeHa JaThb OyAyIIMM  YYUTEIsM
poecCHOHANBHYIO (TEOPETHUECKYIO M TPAKTHYECKYIO) MOATOTOBKY B 00JIACTH TEOPUU U METOAUKHU
00yudeHHsl MaTeMaTHKE Ha Pa3IMYHbIX CTYNEHAX 0011e00pa30BaTEIbHOM IKOJIBI.

3agaveii OCBOCHHMS IUCIUIUIMHBI SIBIsieTCS (OPMHpPOBAHUE Y CTYAEHTa LEIOCTHOTO
IIPEJICTaBICHUsT 00 OCHOBHBIX JTamax CTAHOBJIEHHWS COBPEMEHHOM METOJIMKHM  IPEnoJiaBaHus
TEXHUUYECKUX JUCIHIUINH, 00 OCHOBHBIX KaTErOpHsiX, MOHATUSX U METOJaX, O POJIU U MecTe
npenogaBanus  «®Pu3nka» B Npo(ecCHOHATbHOM  MOJATOTOBKE  YYMTENS  MaTEMaTUKH,
chopMUpOBaTh TOTOBHOCTh Oyaymiero yuutens K 3¢(eKTUBHOMY IMpernoJaBaHUI0 0a30BOr0 U
IpO(UIBHBIX KypCOB 110 IPEIMETY.

B pesynbraTe nzyuenus aucuuiuingbl "Ou3nka" CTyIeHT TOJKEH:
3HATh POJIb U BO3SMOXXHOCTH MIPUMEHEHHS MaTEMaTHIECKOTO armnapara B (pu3uke, UMETh
MPEJICTAaBICHUE O HAYYHBIX METO/1aX (PU3UKH;

YMeThb OIPEIENIATh POJIb MOTYYEHHBIX 3HAHUH JUTsl (PU3UKH U /IS IIKOJIHOTO Kypca, TPUMEHSTh
MOJTy4YeHHBIC 3HAHUS B PEIICHUU MPUKIATHBIX 3a/1a4;

BJIa/IeTh MEXIUCIUILUTHHAPHBIMU METOJIAMH U TIOJIXO/IaMH K PEIICHUIO HAYIYHBIX U MPAKTUIECKUX
3aJa4, METOJIaMi MOJIEJIMPOBAaHUS B HU3UKE.

[Ipouiecc nzyueHus: qucuuiInHbl "Ou3uka’ HaMpaBiieH Ha PaCIIMPEHHe HAyYHOTO Kpyro3opa
U 3pYAMIIMU CTYIEHTOB Ha 0a3e u3y4yeHus (PU3NYECKUX 3aKOHOB.

B pesynpraTe ocBOeHHs Nporpammbl OakaiaBpuaTa OOydaroLIUMCS JIOJDKEH OBJAJIETh
CIIEAYIOIIMMHU pe3yiabTaTaMu oOyueHHs mo aucuuiuinHe «®Pusuka» (B TalnMile MpeacTaBIeHO
COOTHECEHHE O0pa30BATEIbHBIX pPE3yJbTAaTOB OOy4YEHHUS M0 AMCHMILUIMHE C UHAUKATOpaMu
JOCTH>KEHUS] KOMIIETEHLUH):

KomneTreHuus u nuHAMKATOPHI €€ OO6pazoBarenbHble pe3yabTaThl AUCHUTIIMHBI
JOCTHKEHUS B IUCLHUIUIMHE (3Tambl popMHUPOBAHUSI AUCIUTLTHHBI)
3HAeT yYMEET BJIAJICET

[1K-14. CriocoGeH ycTaHaBlIMBAaTh OP-1 3naer OP-2 ymeer OP-3 Bnageer
CoJIepKaTeNbHbIE, METOA0JIOTHYECKHE U poiib u ONpEACNATh | MEXAUCLUILINH
MHUPOBO33PEHUYECKHUE CBSI3U MPEIMETHON BO3MOXKHOCTH poiib apHBIMU
001acTH (B COOTBETCTBUU C MPODUIIEM U IIPUMEHEHHUS MOJIyYEHHBIX METOJaMH U
YpOBHEM O0yUY€HUS1) CO CMEKHBIMU anmnapara 3HaHUU 14 MOJIX0JIaMU K
Hay4YHBIMH 00JacTAMU UHPOPMATUKU | (PU3UKH U IS PELIECHUIO
NIIK-14.1. 3HaeT poib ¥ BO3MOXKHOCTH B (husuke, LIKOJIBHOT'O HAYYHBIX U
IPUMEHEHHUS almnapara IpeIMeTHON UMEET Kypca, MIPAKTUYECKHUX
00JacTl B CMEXKHBIX HAYYHBIX 00JIACTSIX, UX | MPEACTaBICHH MIPUMEHSITh 3ajad,
METOA0JIOTHYECKOE U MUPOBO33PEHYECKOE € 0 Hay4HBIX HOJTyYEHHBIE METOaMHU
3HA4YEHUE; UMEET NPE/ICTABICHHE O MeToJ1axX 3HAHUS B MOJIETTUPOBAHUS
MEXINCLHUIUITMHAPHBIX CBA34X, HAYYHBIX ¢buzuky,; peleHnn B (hu3HKe.
METOJIaX CMEXHBIX o0sacTeit HEKOTOPBIX
NIIK-14.2. YMeeT onpenensaTs poiib IIPUKIIAJHBIX
IIOJIyYEHHBIX 3HAHUH ISl CMEIKHBIX 3ajad;




obJyacTeit ¥ I IKOJBLHOTO Kypca,
HpI/IMeHSITI: HOJIY‘IGHHI:IC 3HAHUA B pCH_IeHI/II/I
MPUKJIATHBIX 3a]1a4.

HIIK-14.3. Biageer
MEXIUCITUTIMHAPHBIMA METOAAMH 1
moaxoJaamMiu K pemeHmo Hay‘-IHbIX nu
MPaKTUYECKUX 33/1a4, METOIaMH
MOI[GJII/IpOBaHI/ISI B MC)KI[I/ICI_II/IHJII/IHapHBIX nu
CMEXXHBIX 00/1acTsIX.

2. Oo0vem oucyunIuHbl 6 3aUeMHBIX COUHUUAX C YKAZAHUEM KOJIUYECM 64 AKAOEMUUECKUX YACO8,
6blOC/ICHHBIX HA KOHMAKMHYI0 padomy odyuyarouwuxca ¢ npenooasamenem (no 6uoam
YUeOHDIX 3aHAMUIL) U HA CAMOCMOAMEILHYIO PAdOmy 00yuarouwuxcs
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3. CopepxaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TemaMm (pa3iejiaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YACOB U BU0B YUeOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenoe) u omee0eHHO20 HA HUX KOJIUUECMEA AKAOeMUYEeCKUX 4acoé u
61006 yUEeOHBIX 3aHAMUIL

KonnuectBo yaco no ¢popmam
OpraHu3aI 00y4eHHUs
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7 cemecTp
Pa3nen 1. Mexanuka
1 0 2 2
Tema 1. Kunemaruka.
2 0 4 4
Tema 2. JlunaMuka. 3aKOHbI COXPAHEHUS.
Paszgea 2. MogiekyJsipaas (cratuctuueckasi) pusuka u
TePMOIMHAMMKA.
Tema 3. MneanbHblid Ta3. OCHOBBI TEpMOIUHAMHKH. [lepBoe 2 0 2 4
HAYaJI0 TePMOJUHAMUKH.
1 0 2 2
Tewma 4. Bropoe Ha4amo TepMOAUHAMUKHU. DHTPOIIHS.
Pazgea 3. DiiekTpru4ecTBO M MATHETU3M.




1 0 1 2
Tema 5. Dnekrpocraruka.
. 1 0 2 2
Tema 6. IIpoBoIHUKH. DIEKTPUUECKUN TOK.
1 0 1 2
Tema 7. MaraurocraTuka.
Tewma 8. DileKTpoMarHuTHas HHIYKIMS. Y paBHEHUS 2 0 2 4
Makcsesuta. M3iydeHue 3J1eKTpOMarHuTHBIX BOJIH.
Pa3zgea 4. Onruka.
Tema 9. Unrepdepennns ceta. [Ipenen reomeTpudeckoit 1 0 2 3
OITHKHU.
Tema 10. dudpakuus csera. [lonspuszamus u aucnepcust 1 0 0 2
CBeTa.
Pasznen 5. KBantoBasi pusuka u pusuka aroma.
. 1 0 1 2
Tewma 11. KBanTOBBIE CBOMCTBA U3TyYEHHUS.
Tema 12. Atom. KopryckynsipHO-BOJIHOBOM Jyajlu3M CBOMCTB 1 0 1 2
YACTHIL.
Tema 13. Ypauenue Ulpénunrepa, 3neKTpoHHbIE 000I0YKU 1 0 0 4
ATOMOB.
Paznen 6. DiaeMeHTHI (U3MKH AaTOMHOIO sApa H
3J1eMEeHTAPHBIX YaCTHII.
Tema 14. ATomHoe siapo. PagnoakTUBHOCTh. DJieMEHTapHbIE 1 0 0 4
YaCTHUIIBL.
Tema 15. SlmepHbie  peakmu. OyHIaMEeHTabHbIC 1 0 0 4
B3aMMO/ICHCTBUS.
Hroro no 5 cemectpy 18 0 20 43
Bcero no qucuuninxe: 18 0 20 43

3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OUcCyuniuHvl

Kpartkoe cogep:xxanue kypca (7 cemectp)
Paszpnen 1. Mexanuka.
Tema 1. Kunematuka.
®usnueckne OCHOBbI MexaHUKHM. KnmHemarnka marepuanbHOM Touku. [IpocTpaHcTBO, Bpems H
cuctema orcuéra. [Iyre. [lepememenue. [lonsTHE cOCTOAHMS B K1accnyeckoil Mmexanuke. CKOpocTh
U YCKOpEHHE MpHU JABM)KEHUU MaTepUalbHON TOUKH. J[BM)KEHHE TOUYKU B MpocTpaHcTBe. OCHOBHBIE
cBOMcTBa BEKTOpOB. KpuBonMHENHOE [BW)XKEHUE MaTepuaibHOW Touku. HopmanbHoe u
TaHT€HINAJIbHOE YCKOPEHUE.
OTHOCUTENBHOCTD JIBHKEHMSI. CI0KEHHUE CKOPOCTEM.
Tema 2. lunamMuka. 3aKOHbI COXpaHEHMUS.
JnHaMuka MaTepuanbHOU Touky. THEpuManbHble cucTeMsl 0TCY4€Ta. B3aumonericreue ten. [onstue
cuibl. Cuitsl B MexaHuKe. Ynpyras cuia. Cumsl TpeHust. Macca u nmiyssc. [1epBblil 3akoH HeroToHA.
Cuna n macca. mnynsc. Bropoii 3akoH HeloToHa. YpaBHEHHE ABM)KEHHS MAaTEPHAIBHON TOUKH.
[TpuHIMI nanbHOAEHCTBHS U TpeTul 3aKkoH HproToHaA. ['paBUTAallOHHBIE CHUITBIL.
3akoH coxpaHeHusi wummyibca. Ilonsatue 00 »sHepruu. Kunermueckas osHeprus. Ilonsrtue
MexaHnuyeckoil pabotel. KoncepBaTtuBHble cuiibl. [loTeHnuanbHas sHeprusi. 3aKOH COXpaHEHHS
SHEPruu. 3aKOH COXpaHEHHUs MOMEHTa uMnyJibca. [lnockoe nBukenue TBEpaoro tena. Kunernyeckas
SHEPTHUs TeJla, COBEPIIAOIIETO MOCTYNATENbHOE U BpAallaTEIbHOE IBHKEHHE. TpeHUE IpHU KaueHHH.
Pa3nes 2. MosekyasipHas (cTaTHCTHYeCKas) (PM3MKA M TEPMOAUHAMHUKA.
Tema 3. Uneanbublii ra3z. OcHoBbl TepMmoauHamMuku. [lepBoe HaYa/10 TEPMOIMHAMUKH.



MouekyIspHO-KMHETHYECKAs TUIIOTE3a O MPEPHIBUCTOM CTPOEHUU MaTepuu. TemnoBoe IBUKEHHE
MoJekyn. bpoyHoBckoe maBmwkenue. Tepmoaunamuueckue ¢(yHKuu coctosHus. [loHsTne
TeMIiepatypsl. Pacripenenenue MoJIeKys ra3a no CKOpOCTsIM TEIUIOBOTO JIBHXKEeHMs. VneanbHbli ras
BO BHEIIIHEM NOTEHIIMATBHOM ToJie. Pacipenenenue bonbimana. bapomerpuueckas popmyona.
TepmoanHaMHUeCKUI MOAXOJ K ONMCAHUIO MOJIEKYJSIPHBIX sIBI€HHU. TeopeMa O paBHOMEPHOM
pacupeneNeHud 3HEepruyd mo creneHsiM cBoOojwl. IlepBoe Hawano tepmogunamuku. Pabora u
KOJIMYECTBO TEIUIOTHI. TernoéMKOCTh WIeANIbHBIX Ta30B. Annadbarudeckuii nporecc. Llukinnueckue
IIPOLIECCHI.

Tema 4. Bropoe Ha4YaJ10 TEPMOAMHAMUKH. JHTPONHS.

OO6patumbie u HeoOpaTtuMmele mporiecchl. [ukn KapHo u ero kosdduuueHT mnoie3Horo IeicTBUS.
Ourponus. [loHsATHE PHTPONMM TEPMOJMHAMUYECKONW cHCTEMBl. BTOpoe Hauano TepMOIUHAMHUKU.
CrarucTryeckuil XapakTep BTOPOro Hayajaa TepMOAMHAMUKU. Tpu Hayasia TepMOIMHAMUKH.
Pa3nen 3. DieKTpu4ecTBO U MArHeTH3M.

Tema 5. JiekTpocTaTuka.

[Torsitie 00 odyekTpudyeckoM mone. Hampsk€HHOCTh anekTpudeckoro mons. CroskeHue
anexkTpuyeckux nosel. [Ipunmun cyneprosunuu. O0bEMHAs U TOBEPXHOCTHAS IJIOTHOCTH 3apsja.
CuioBbie iuann. Teopema ["aycca niist BeKTOpa HaNPsHKEHHOCTH 3JIEKTPUUECKOTO MO,

Pabora B omekrpocratuueckoM mone. [loTeHmuman snekTpocTatuyeckoro moinsd. PasHocTh
noteHianoB. [loBepxHocTn paBHOro moTeHIMana. CBI3b MEXKIY HANPsHKEHHOCTBIO U
notennuaioM. O0mas 3ajada AIeKTPOCTATUKH.

Tema 6. [IpoBoAHUKH. DJIeKTPUUECKHI TOK.

[IpOBOJHMKM BO BHENIHEM OJIEKTPMYECKOM MONe. DJIEKTPOEMKOCTh. EMKOCTH HPOCTBIX
KOHJICHCATOPOB. DHEPTusl 3apsXKEHHOT0 KOHJIEHCATOPa. DHEPTHUs SICKTPUIECKOTO TOJIA.
Jusnextpuku B anekTpocratuyeckoM nodie. Ilonmspuzaums nusnexkrpukos. BekTop mosnspusanuu.
Hanpsx€HHOCTD 3JIEKTPUYECKOTO MOJISI BHYTPH AUIEKTPUKA. BEKTOP 3JIEKTPUUYECKOTO CMELIECHHUS.
[ToCTOSIHHBIN ANEKTPUUECKUN TOK. MexaHU3Mbl 3JIEKTPOIPOBOIHOCTH. 3aKOHBI TIOCTOSIHHOTO TOKA.
3akon Oma B uHTETpalibHOM 1 nudepenmanbaoi popmax. 3akoH [xoyns-JIeHna B MHTErpaIbHON
u nuddepennmanbHoit hopmax. 3akonsl Kupxroda mis pa3BeTBIEHHBIX IETICH.

Tema 7. MaruuTocraTuka.

MarnuTtoctatika B BakyyMe. MarHutHoe B3auMoJelcTBHE TOKOB. 3akoH buo-Casapa-Jlamnaca.
[Tone nBwxymierocs 3apsna. Cuna Jlopenna. 3akoH Ammepa.

Maruurocratuka B BemectBe. Marnetuku. Hamaraundyenue MarsHeruka. Hanpsok€HHOCTB
MarHuTHOTO 1noJisi. Bunbsl MmaruetnkoB. O0bsicHeHne quaMmarHetTusma. OObsicHEeHHEe TapaMarHeTu3Ma
1o JlanmxxeBeny. @eppoMarHeTUKU U UX OCHOBHbBIE CBOMCTBA.

Tema 8. DiaexkrpomarHuTHass HWHAYKOMA. YpaBHeHuss MakcBesia. H3iayuyenme
3JIEKTPOMATHUTHBIX BOJIH.

[lepemeHHbIil TOK. DOnexkTpoMarHuUTHas uHAyKuusa. 3akoH @apanes. IlpaBuno Jlenna.
CamouHayKLIMsI. DHEPrUs MarHUTHOTO TOJIA.

HupKyJIsus 1 poTop JIEKTPOCTATUYECKOTO NOJIs. JMBEpreHurst 1 pOTOP MarHUTHOTO MOJIA.
BuxpeBoe snektpuueckoe mnone. BuxpeBble Toku. Tok cmemieHus. YpaBHeHuss MakcBemna B
MHTETpabHON U TuddepeHranbHoi Gopme.

IlepemMeHHBIN TOK.

N3nydeHne »IeKTpOMArHUTHBIX BOJIH. OCHOBBI AJEKTPOMArHUTHOM Teopuu cBeta. I[lnockas
AJIEKTPOMArHUTHAs BOJHA. ODHEPrHsl M HMMIYJIbC JJIEKTPOMATrHUTHBIX BOJH. Bekrtop YmoBa—
[TolinTHHTA.

Pasneu 4. Onruka.

Tema 9. Untepdepennns ceera. IIpenesn reomerpu4eckoil ONTHKH.

Cnoxenue cBeToBbIX BOJH. [IpuHiun ['rolirenca. MoaynupoBaHHbIe BOJHBI. KOrepeHTHOCTh BOJIH.
SBnenue untepdepenuun. Meroasl HabmoaeHUs UHTEepepeHu. Pacuér nnTepdepeHInoHHoN
KApTHHBI OT JBYX ILIEJIEH.

ITosocs! paBHOro HakioHa. Ilonockl paBHo TonmKHEL. Konbua Hetotona. IIpocBeTiienne onTuky.
HnTepdepomerpsi.



[Ipenen reomerpuueckoit ontuku. [Ipuniun depma. [Toctpoenne nzobdpaxenuii. opMyina TOHKOM
JIMH3BL.

Tema 10. Iudpaxuus ceera. [loasipusanusi 1 JUCHEepPCUs cBeTa.

Asnenne mudppakuuu. [punnun ['oiirenca—®@penens. [lorstue o Teopun nudpakuuun Kupxroda.
3onbl @penens. Judpakuusa B cxopsmmxcs gydax (qudpakuus OpeHens) Ha KpyrioM OTBEPCTHH,
Ha aucke. Jludpakius B mapaienbHbix nydax (nudpakaus Opayarodepa).

Hudpaknuonnas pemérka. udpakuus @paynrodepa Ha qudpakiuonnon pemérke. Judpakuus u
CHEKTpaNbHbIA aHau3. J{udpakuns BOTHOBBIX Iy4KOB.

Judpakiuus Ha MHOTOMEPHBIX CTpYKTypax. udpakius Ha npocTpaHCTBEHHOH pemérke. Dopmyna
Bynwa-bparros.

EctecTtBeHHbI U nosisspu3zoBaHHblid cBeT. [lomsipusaropsl. 3akoH Mamtoca. @a3oBas U rpynmnonas
ckopoctu. [lomspusanusa ceera mpu OTpaKEHHHM W IpeIOMIICHUH. [[BOMHOE JIydenpeaoMIICHHE.
[Tonstpu3aninoOHHBIE PU3MBI U ITOJISIPOUIBL.

Pazpemaromas criocoOOHOCTb CIIEKTPAIBHOIO MpUOOpa.

Jucnepcus cBeta. DieKTpoHHas Teopus qucnepcud. HopmanbHas 1 aHOManbHast JUCIIEPCUS.
Pasznea 5. KBantoBasi pusuka u pusuka aroma.

Tema 11. KBaHTOBBIE CBOWCTBA U3JIyUYEHUS.

TennoBoe n3nydeHne KOHJCHCUPOBAHHBIX CPEJ U €r0 XapaKTepUCTUKU. AOCOIIOTHO YEPHOE TEIO.
3akon Kupxropa. @opmyna Credana-bonpumana. 3akoH cmemenuss Buna. @opmynsr Panes-
Jxunca u Buna. KBantoBas runoresa [lnanka. ®opmyna [1nanka.

OcCHOBHbBIE TPEJCTABICHUS O KBAaHTOBOW TEOPUU W3IY4YEHHsS CBETa aTOMaMU U MOJEKYyJIaMHU.
®ortonsl. Dotodddext. Bunbr pororddexra. 3akonsl hoTorddekra.

Macca u umnynbsc (oTroHa. EMUHCTBO KOPIYCKYJSIPHBIX M BOJHOBBIX CBOKMCTB cBeTa. D¢¢ekT
Komnrona. /laBnenue csera. OnbiTsl JleOenena.

Tema 12. Atom. Kopnycky /11 pHO-BOJIHOBOM Ayaju3M CBOHCTB YacTHLI.

AToMHBIE cieKTpsl Boopoa. [Inanerapnas moaens aroma o Pesepdopny.

OcHOBHBIE 3KCIIEPUMEHTANIbHbIE JaHHbIE 0 cTpoeHnH atoMa. OnbiTel @panka u ['epua.
JluneliuaTelii ciekTp aroMa Bogopoaa. Crnektp atoma Bojgopozaa no bopy. Ilocrynarst bopa.
Muxkpomup. Bonnbl v kBaHTBL. HacTuiel ¥ BoJIHbL. ['unoTesa ne bpoins. KopnyckynspHO-BOJIHOBOM
nyanusm cBoicTB yactull. CooTHoleHHe HeonpeaenéHHocrel I eitzenoepra.

Tema 13. YpaBuenue Hlpéaunrepa, 3j1eKTpoHHbIE 000J10YKH ATOMOB.

OCHOBBI KBaHTOBOMEXAHMUYECKUX IPENCTABICHUM O CTpoeHHMH aroma. YpaBHeHue lllpéaunrepa.
Bpemennoe ypaBuenue lllpénunrepa. BonnoBas ¢yHknus u e€ cpoiictBa. CMbICT BOJHOBOM
¢bynkuuu. KBantoBaHue HEPruU U MOMEHTa UMITYJIbCA.

VYpasuenue llpénunrepa nis cTaliioHapHbIX COCTOSHUN. YacTuia B 0ECKOHEYHON MOTEHIMATIbHOM
AME.

[TpoxoskaeHue yacTUlbl Uepe3 NoTeHIUaNbHbIN Oapbep. TyHHENbHbIN 3P QEKT.

CraunonapHoe ypaBHeHue lllpénunrepa. JIuHeiHbIi rapMOHMYECKHM OCLUIUIATOP B KBAaHTOBOM
Mmexanuke. [IpaBuna otOopa.

OnHOPNEKTPOHHBIA aTOM. ATOM BOJOpOJa B KBAaHTOBOM MexaHuke. CTallMOHapHOE YpaBHEHHE
[pénunrepa. KBantoBble yncna. AToM B I0JI€ BHEIIHUX CUJI. DJIEKTPOHHBIE 00OJOUYKH aTOMOB.
[TpaBuna or6opa. [Tpuniun [Haymu. CrivH 31eKTpoHa.

Paspnen 6. JiieMeHTHI (PU3NKH ATOMHOIO 1IPa U JIEMEHTAPHbIX YaCTHII.

Tema 14. ATomHoOe siApo. PagnoakTHBHOCTB. JJIeMeHTapHbIE YaCTHIbI.

CTpyKkTypa M CBOMCTBAa aTOMHBIX fAep. XAPaKTEPUCTHKHU sAJpa: 3apsA] M Macca aTOMHOTO SApa.
Hyxnonbel. OHeprust cBs3u. EcTecTBEHHBIE M HCKYCCTBEHHBIE NPEBpALICHMS AaTOMHBIX SJIED.
N3otomsl.

PagunoaktuBHOCTE. BuIbl ¥ 3aKOHBI  pagMOAaKTUBHOIO  H3iydeHus. HykIOH-HyKIOHHOE
B3aUMOJICVICTBUE U CBOMCTBA SAEPHBIX CHIL.

OnemeHTapHble yacTULbl. YacTuibl 1 anTu4acTulel. [lo3utpon. JlenTons! u anponsl. KBapku.
B3auMozeiicTBruE 2IEMEHTApPHBIX YACTHIl M 3aKOHBI COXPAaHEHUS B MHUPE JJIEMEHTapHBIX YACTHII.
baproHHBIN U JIENTOHHBIN 3apsiabl. JIENTOHHBIN 3aps U €T0 COXpaHEHUE.

Tema 15. SInepublie peakuuu. @yH1aMeHTaNbHbIC B3aUMOAEHCTBHS.



SnepHble peakUy U MPEBPALICHUE HIEMEHTOB. 3aKOHBI COXPAHEHHUS B SAEPHBIX PEAKLIUAX. 3aKOHBI
COXpAaHEHHS DJICKTPHUUECKOTO U OapUOHHOTO 3apsifoB B sAepHBIX peakmusax. CoxpaHeHue
AJIEKTPUYECKOTO U OapuoHHOTO 3apsanoB. [IpaBuna cmemenus dasaca-Conan.

Henenue saep. Jlenenue saep ypana. Llennas saepHas peakuus. SnepHbie peakuuu o1 JeiCTBUEM
HEUTPOHOB.

Peakuuu cunrtesa. TepmosaepHbIe peakLUn.

Yactuupel U GyHIaMeHTalbHbIe B3auMoJeicTBus. DyHIaMeHTalbHbIE B3auMojeicTBusA. Uerbipe
tuna  (QyHIAMEHTAIBHBIX  B3aMMOJACHUCTBHH.  ['paBUTAllMOHHOE W 3JIEKTPOMArHUTHOE
B3auMoaercTBua. CwiprHOEe W ciiaboe B3ammopericTBus. KoHcTaHTHI B3auMoueiicTBH. YacTHIlb
YYACTHUKHU U YaCTUI[bI IEPEHOCUUKH B3auMoiecTBU. DyHIaMEHTaIbHbIE YaCTULIBI.
[IpakTuyeckass NOAroTOBKA — PEIICHUE MPUKIAIHBIX (DU3UYECKHUX 3a]ad.

4. IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 o0ecredYeHHUs] [JIsI CAMOCTOSITEJIbHON  pPadoThl
o0y4yammxcs Mo AMCHUILIHHE

CamocrosTenbHas paboTa CTYyIEHTOB SBISETCS 0co00i (hopMmoii opraHu3anmuud y4eOHOTO
npolecca, IpeaCTaBisiolmias Cco0OW IUIAHUPYEeMYl0, [O3HABaTElIbHO, OPraHU3ALUMOHHO U
METOJMYECKH HaIPABJIAEMYIO JI€ATEIbHOCTh CTYAEHTOB, OPUEHTUPOBAHHYIO Ha JOCTU)KEHUE
KOHKPETHOI'O  pe3yibTara, OCYLIeCTBIsIeMyl0 0e3  OpsAMOi  MOMOIUM  IpernojaaBaTelis.
CamocrosTenpHas padoTa CTyICHTOB SIBJISIETCSI COCTABHOM YacThIO y4eOHOU paOOThI M UMEET IEIBI0
3aKperieHue W YriayOJieHue IMOJIyYeHHBIX 3HAaHUI M HaBBIKOB, MOMCK U HPUOOpPETEHUE HOBBIX
3HaHMM, @ TAKXKE BBINOJIHEHNE YU€OHBIX 3aJJaHUi, IOATOTOBKY K IPEACTOSIINM 3aHATUAM U 3a4ETYy.
Omna npeaycMarpuBaeT, Kak MpaBuilo, pa3padoTKy pedepaToB, HAMCAHUE U 3ALUTY JO0KJIAI0B WU
IIPOEKTOB, BBINOJIHEHHE TBOPYECKUX, WHIAMBHIYATbHBIX 33aJaHW B COOTBETCTBUU C Y4EOHOMH
IpOrpaMMoOil (TeMaTHYeCKUM IUIAHOM H3y4YeHHs AUCLUIUIMHBI). Tema A Takoro BBICTYIUICHHS
MOKET OBITh IpeaoKeHa IpenojaBareleM Wi H30paHa caMUM CTYAEHTOM, HO Marepual
BBICTYIIJICHUS HE JIOJDKEH yOJIMpOBaTh JIEKIIMOHHBIN MaTepual. PedepaTUBHBIN MaTepHal CIIyKUT
JOTIOJTHUTENLHON HH(opMaIueid a1t paboThl Ha 1a00paTOpHBIX 3aHATHIX. OCHOBHAS 1EITb JaHHOTO
BUJa paboOThl COCTOMT B OOYyYEHMM CTYIEHTOB METOJIaM CaMOCTOSATEIbHON paboThl C yd4eOHBIM
MaTepuaioM. s MOJHOTHI YCBOEHUS TEM, BHIHECEHHBIX Ha JAOOpATOpHBIE 3aHATHS, TpeOyeTcs
pabota ¢ mepBoucTouHHKaMH. Kypc mpeaycMaTpuBaeT caMOCTOSATENbHYIO pabOTy CTYIEHTOB CO
crenuaibHON HaydyHOU muTepaTypoil. ClieryeT OTMETUTh, YTO CAMOCTOSITEIbHasl paboTa CTYJAEHTOB
pe3yJbTaTUBHA JIMIIb TOTJAa, KOTJAa OHA BBINOJHAETCS CUCTEMATHUYECKH, IUIAHOMEPHO U
LIeJICHANPAaBIIEHHO.

3amaHus ISl CaMOCTOSITENIbHOW paboThl MpeayCcMaTpUBAaIOT HMCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMHHOB U MOHATHI 1o npoOiemaruke Kypca. OHU HALIETMBAIOT Ha MPaKTUYECKYIO0 paboTy Mo
NPUMEHEHHI0 M3y4aeMOro MmarepHaia, MOoMcK OuOnuorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(pOpPMallMHU, WIIIOCTPATUBHBIX MAaTepHAJIOB. 3aJaHUSl [0 CAMOCTOATEIbHONW padoTe
JIAl0TCA MO TeMaM, KOTOpPbIe TPEOYIOT TOMOIHUTEIBHOW TPOPaObOTKH.

OO6muii 00bEM caMOCTOSITENILHON pabOThI CTYACHTOB 10 AUCHUIUIMHE BKIIOYAET ayJUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTY/IEHTOB B TEUEHHE CEMECTPA.

AynutopHas caMmoCTOsITeNbHas padoTa OCyIIecTBIseTCs B (OpME YMCICHHOIO pPELICHUS
TEOPETUYECKUX 3aJad MO0 JUCHUIUIMHE. AYIUTOpHas caMocCTosTelbHas paboTa obecredeHa
METOJUYECKUMH MaTepralaMu.

BaeaynutopHas camocTosiTenbHasi paboTa ocyliecTBisieTcs B hopmax:

- IOATOTOBKA K YCTHBIM ONPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJIEHHOE pEIlIeHrEe TEOPETUUECKUX 3aj1ay;

- peleHne JoMalIHe KOHTPOJIbHON pabOTHI;

- IOITOTOBKA K 3aIIuTe pedepaTa U HaAyUYHbIX IPOEKTOB.

Mamepuanwi, ucnonviyemoie 0711 MeKyuiec0 KOHMPOIA YCNEeeaemMoCcnu 00y4aouuxca no
oucuuniune
IlepeyeHb TeM KOHTPOJIBHBIX PadoT.
KonTponbHas paborta 1.



Mexanuka. MonekynsapHas (craTuctuueckasi) Gu3nka 1 TepMoJIMHAMUKA. DIEKTPUUECTBO U

MarHeTH3M.

Ilepeyennb Tem pedepaToB

1. VpaBHeHHE IBMKCHUS MAaTEPHAIBHONW TOYKH B BEKTOPHOM, KOOPUHATHON M €CTECTBEHHOM
dopmax onucaHus ABHKEHHUSL.

2. Kunemartuka BpamaTenbHOTO JIBHXKEHUS: YIIIOBOE MepEMEIlEHUE, YIIIOBas CKOPOCTh, YITIOBOE
yckopenue. CBsA3b MEKIY JTMHEHMHBIMU U YTJIOBBIMU XapaKTEPUCTUKaMH BpaIaTeIbHOTO
JIBUKCHUSI.

3. HuddepenunansHoe ypaBHEHHE CBOOOIHBIX HE3aTYyXaMOIIMX KOJICOaHUH.

4. JlnddepeHnuanbHOe ypaBHEHHE 3aTyXaOMINUX KOJICOAHHHA.

5. Brmyxnennsie konebanus. Juddepennumanibaoe ypaBHeHHE BEIHYKIEHHBIX KOJICOaHUH.
Pe3onanc.

6. YpaBHEHHE IIOCKOW ynpyroi BoJgHbI. UHTEHCHBHOCTH BOJIHEI.

7. YpaHenue bepnyiu g uneanbHOM XUIKOCTU. TeueHHe KUJIKOCTU B KPYTJION Tpyoe.

8. OcHnosusie nonoxenuss MKT. OcHoBnoe ypaBaenue MKT uneansHoro rasa.

9. Uzompoueccs B razax.

10. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca.

11. [loBepXHOCTHOE HATSKEHUE.

12. Ypasuenue Knaneiipona-Knaysuyca.

13. BuyTpeHHsis 2HEeprus cucteMsl. [lepBoe Havano TepMOANHAMUKH.

14. Hanpspk€HHOCTD M MTOTEHIIUAT 3JIEKTPUUECKOTO MOJIS.

15. Konzaencarop, 371eKTpOEMKOCTh KOHJIEHCATOPA.

16. Tok B aneKkTponuTax. 3aKOHBI SJIEKTPOIU3a.

17. 3akon buo-Casapa-Jlamnaca. Cuna Amrepa.

18. 3akon dapazes u npasuiio JleHna.

19. Untepdepennms cpeta.

20. Iudpaxuus cera. [Tonspusanus cBera.

21. TermoBoe m3nyueHue Tei. 3akoH Credana-bonpimana.

22. KBanroBas teopust poTorddexra.

23. 3aKOHBI OTpaKEHUS U TIpetoMiieHus cBeta. [locTpoenune n3o00pakxeHuil B TMH3AX.

24. TloctpoeHne n300pakeHUH B IIIOCKOM U C(pepHUECKUX 3epKaax.

25. ®oToMeTpUYeCcKHe BETMYMHBI. 3aKOHBI OCBEIICHHOCTH.

26. KanrToBsle nocrynatsl bopa. Tpyanoctu Teopun bopa.

27. Jluneivateie CIIEKTPHI Ta30B.

28. CriiouIHble CEKTPbl UCIYCKaHUs Ta30B.

29. CrieKTpaJibHBIN aHAIH3.

30. OnTuueckuit KBaHTOBBIN reHeparop. [Ipumenenue ga3epos.

31. CocTaB aTOMHBIX siiep. SepHbIe CHITBI.

na camocmoamenvHoii n0020mMo6KU K 3aHAMUAM NO OUCUUNTIUHE DEKOMEHOYEM A
UCNOb308aMb YUEOHO-MEMOOUYUeCKUe Mamepuavl:

1. 3unoBneB A.A., Kokun B.A., llumxkapés B.B., Crapos 2.H. Metoauueckas pa3paboTka K
71a00paTOPHBIM 3aHATHAM M0 nucuuiuinHe «O0mas U sKcnepuMeHTaibHas pusuka» . Yacts 1.
«Mexanukay, «MonekyisapHas puznka». — YabsHoBek:  Yal'TIY um. U.H. Vassuosa, 2015. -
58¢

5. IlpumepHble OlleHOYHbIE MATEPHAJIbI 1JIS IPOBeJeHHS TeKYLero KOHTPOJIsl yceBaeMoCTH

MIPEUMYIIECTBEHHO HE Ha COOO0IIeHHE 00ydJaroneMycsi KOMILJIEKCa TEOPETUUYECKUX 3HaHWM, HO Ha

U MPOMEKYTOYHOM aTTecTanuu 00y4aromuXxcs 1Mo JMCHUIIIHHE
Opranu3anus v NpoBeJieHNe aTTeCTALMU CTy/AeHTa
®I'OC BO B COOTBETCTBMM C HPUHIMIIAMH bOJOHCKOro mporecca OpUEHTHPOBAHBI

BbIpabOTKYy y OakajaBpa KOMIIETEHIMH — AMHAMHYECKOro Habopa 3HaHWUN, YMEHHi, HAaBBIKOB U
JUYHOCTHBIX KAauyeCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHEUIHO NpOoPeCcCHOHATBHO PEaN30BbIBATHCS.



B npouecce orneHkn 6akalaBpOB MCIOJIB3YIOTCS KaK TPaJULHMOHHbIE, TAK 1 NHHOBAIMOHHBIE
TUNBL, BUABl W (QopMbl KOHTpoids. Ilpm STOM MOCTENEHHO TpPAAMIMOHHBIE CpEACTBA
COBEPUICHCTBYIOTCA B pycllie KOMIETCHTHOCTHOTO IIOAXOJa, a HWHHOBALIMOHHBIE CPEICTBA
aJlalTUPOBAHBI JUIsl IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

ILleq» npoBeaeHusi aTTecTallMd — IPOBEpKAa OCBOCHUS 00pa3oBaTeIbHON MPOrpaMMbl
JUCLUTUTMHBL Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

Tunbl KOHTPOJIA:

Texywmasi arrecrauusi: TMpEACTaBICHA CIEAYIOIUMH paboTaMu: OTYETHOCTH IO
71a00paTOPHBIM 3aHATHUSM.

IIpomexyTo4yHasi aTTecTalusl OCYIIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT U3y4EHUE
JVICLIATUTMHBL, TOMOTAET OLIEHUTH 00JIee KPYITHbIE COBOKYITHOCTH 3HAHHI U yMEHUH, (hOpMUpOBaHHE
ONPEACIEHHBIX KOMIICTCHIIUN.

O1eHOYHBIMU CpPEACTBAMM TEKYLIETO OLICHUBAHMS SIBIISIFOTCS: YCTHBIE OIPOCHI IO TEOPUH,
pelieHue 3ajgad, (U3NYECKUe AMKTAHTBI, 3BpUCTHYECKas Oecena MO TeMe 3aHATHs, I'PYNIIOBOE
o0CyX/IeHuEe TeMBbl 3aHATHS, 3ammTa pedepara WIM MPOEKTa, KOHTpoibHas padora. KoHTponb
YCBOEHHMsI MaTepualia BeIETCS PeryysspHO B TEUEHHE BCEr0 CeMecTpa Ha JIaDOPATOPHBIX 3aHSITHUSX.

No CPEJCTBA OIIEHUBAHMS, OO6pa3zoBaTenbHbIC
H/H HCIOJIb3YyEMbIC JId TCKYIICTO OLICHNBAHUA MOKa3aTCIIA pGSyJII)TaTI)I MUCIUTUINHEI
(hopMHUpOBaHUS KOMITCTCHIINU

1 OueHouHbIe cpefcTBa Ms Tekymeil arrecranun | OP-1 3HaeT posib ¥ BO3MOXXHOCTH
OC-1 ycTHBI! OIPOC 110 TEOPHH, IpUMEHEeHHUs annapara UHPOPMaTUKU B
OC-2 pa3HOypOBHEBBIE 3a/[a4H Y 3a]1aHU, (Gu3HKe, IMEET NPEICTABICHHE O HAYIHBIX
OC-3 rpymmoBoe 00cyxIeHue, METO/ax (PHU3UKH;
OC-4 xoHTpOnbHAs padoTa, OP-2 ymeet onpenensaTb poJib MOITy4SHHBIX
OC-5 3amura pedepara. 3HAHUH 11 PU3UKH U IS IIKOJIBHOTO

2 OueHoYHbIE CPEACTBA 1JIsl HPOMEKYTOUHOI Kypca, IPUMEHATH I0Ty4Y€HHbIE 3HAaHUS B

arrecrauMu pELICHUN IPUKIIAIHBIX 3a7a4;
IK3aMeH OP-3 BnageetT MEXIUCUUTLTMHAPHBIMHU
OC-6 sx3ameH B hopMe yCTHOTO METOIaMH U MTOJX0aMH K PEIIEHHUIO
cobece/I0BaHHs 110 BONPOCaM HAay4YHBIX M TIPAKTHYECKHX 3aJ1a4, METOIaMH
MOJICTUPOBaHMs B (PU3HKE.

Onucanue OIEHOYHBIX CPEACTB M HEOOXOAUMOTo O0OpydoBaHHS (IEMOHCTPAIMOHHOTO
MaTepuaia), a TAKXKe IPOIeAyPhl U KPUTSPUH OIICHUBAHUS MHIUKATOPOB JIOCTHKCHUST KOMITCTCHITUI
Ha pa3MyYHBIX dTamax uX (OPMHUPOBAHUS B MPOIECCE OCBOEHUS 0Opa30BaTENbHON MPOTPAMMBbI
npenctaBieHsl B (DOHJE OIECHOYHBIX CPEACTB JUIS TEKYMIETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTAIlH MO AUCHUTUIHHE «Du3ukay.

Mamepuannt, ucnonb3yemole 011 MEKyuie20 KOHMPOJis YCREBAEMOCHIU 00YHAIOWUXCS NO
oucyuniune

Matepuansl 11 OpraHU3aIui TEKYIICH aTTECTAIlNK MPEJACTABICHBI B I1. 5 TIPOTPaMMBI.

Mamepuanwi, ucnonv3yemoie 01 RPOMEHCYMOUHO20 KOHMPOJIA YCNECAeMOCMU 004 aloOuiuxcs

no oucyuniune
OC-6 Jx3amen B (popMe YCTHOTO codeceJ0BAHUSA MO BONIPOCAM
Ilepeuyenb BOonpocoB k 3k3ameny (7 cemectp)

KunemaTnka moctynarenbHOTO JIBIKCHHSI MATEPUATbHON TOUKH.

KunemaTuka BpamaTeabHOrO ABMKEHUSI MaTEPUAIbHON TOUKH.

KunemaTtnka noctynarenbHOTO JBHKEHUS TBEPAOTO Tea.

KunemaTuka BpamaTeabHOTO ABUKEHUS TBEPAOTO TENA.

JlnHaMuKa OCTYNaTeIHbHOTO ABUKEHUS MaTePUATHHOM TOUKH.

JnHaMuKa nocTynaTeIbHOTO ABUKEHUSI TBEPAOTO TENa.

JlnHaMuKa BpamaTeabHOTro JBKEHUS MaTeprUaIbHON TOUKH.

JluHaMuKa BpaliaTeabHOrO JBUKEHUS TBEPOTO Tea.

. Pabora u sHeprus.

10. Cuna u moTeHIMATBHAS YHEPTHSL.

©CoNoR~WNE




11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.

24.

25.
26.
217.

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

40.
41.

42.
43.

44,
45.

46.
47.

48.
49.
50.

3aKOH COXpaHECHHMsI DHEPTUU B MEXAHUKE.

3aKOH COXpaHEHMsI UMITYJIbCA B MEXAHHUKE.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA B MEXAHUKE.

Pacnpenenenue Maxkcpeia. CpefHsisi SHEPTUsI MOJIEKYIL.

Pacnpenenenue bonbimana.

[TepBoe Hauano TepmMoaguHaAMUKH. PaboTa mpu u3omporueccax.

Btopoe nauano repmoarHaMuku. DHTponus. [{UKibI.

Tperbe Hauano repmoanHamuku. Teopema HepHera.

DIEKTpOCTaTUYECKOE I0JIE B BaKyyMe. B3anMoaeicTBre 2IeKTpUYECKUX 3aps0B. 3aKOH
Kymnona.

DneKTpocTaTHIeCKoe 1oJe B BakyyMe. Hanpsyk€HHOCTh U IOTEHIMAI AIEKTPUYECKOTO TTOJISL.
[TpyHIMI CynIepIIO3ULIUH.

DnekTpocTaTHueckoe 1noje B Bakyyme. Teopema ["aycca s HanpsyKEHHOCTHU 3JIEKTPUYECKOTO
OJIA.

DnexTpocTaTHUecKoe 1oje B BakyyMe. KoHzieHcaTop, 3JeKTpOEMKOCTh KOHIEHCATOPa.
3aKOHBI HOCTOSHHOTO TOKa. 3akoH OMa B MHTErpasibHOM U tuddepeHuanbHoi popmax.
VYcnoBus cyiecTBOBaHUS IOCTOSTHHOTO TOKA.

3aKOHBI HOCTOSHHOTO TOKA. 3akoH /)xoynsa-JleHna B uHTerpanbsHoi u nuddepeHnuantbHon
dbopmax.

3akoHbl nocTossHHOTrO ToKa. IIpaBuna Kupxroda uist pa3BeTBIEHHBIX LEHEH.

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

Marnurocratuka B Bakyyme. MarauTHoe B3auMozeicTeue TokoB. 3akoH buo-Casapa-Jlamaca.
[Tone newxymierocs 3apsana. Cuna Jlopenna. Cuiia Amriepa. 3akoH Ammepa.
Maruurocraruka B Beuecrse. Marnernku. Hamaramuenune maruetuka. Hanpsok€HHoOCTh
MarHuTHOro nojs. Buasl marnetukoB. OObsicHeHue nuamaruerusma. O0bsiCHEHHE
napaMarietusma 1o Jlanxxeseny. @eppoMarHeTUKU U UX OCHOBHBIE CBOMCTBA.

SIBnenue anekTpoMarHuTHOM nHAYKIMK. 3akoH Papanes u npasuio Jlenna. CaMoOuHAYKIHS.
VYpaBHeHnus MakcBesuia B HHTETpaibHOU 1 muddepeHnuraibHon hopme.

WnTepdepennus caera.

Hudpakuus ceera.

ITonspuszanus ceera.

Hucnepcus csera.

TemoBoe n3nydenue Tein. 3akoH cmemienus Buna. 3akon Credana-bonbimana.
®otoadppext. KBanrosas teopust porosapdexra. YpapHenue DifHiTeHA. Y ClI0OBHE KPaCHON
rpaHuIlsl s hotodrddexra.

O¢pdexr Komnrona u ero kBantosas teopus. Pacuérnas popmyna spdpexra Komnrona.
CsetoBoe nasiienne. OnoiThl JIebenena.

Crextp aToMa Bogopoja. Teopus bopa st Bogopoaonogo0HbIx cucteM. KBaHToBbIE
noctynatel bopa. TpyaHoctu Teopun bopa. IlpaBuio or6opa. Ipunnun [aymnu.
JIuneituatele cnekTpsl ra3oB. CIUIOIIHBIE CIIEKTPBI UCITyCKaHMs ra30B. ClIeKTpaJIbHBIN aHAIN3.
Jyanu3Mm cBoiicTB Mukpodactull. Bonusl ne bpoitns. CooTHoleHe HeonpeaenEHHOCTEN
[eiizenbepra.

VpaBuenus Ipénnnarepa. KBantoBanue sHEpruv 1 MOMEHTA UMITYJIbCA.

Cranuonapaoe ypasHenue lpéaunrepa. Yactuma B 6ecCkoHEUHON MOTEHIMATBHOM IMe.
BonnoBas ¢pyHKIUS 1711 MUKPOUYACTHUIIBI B TOTEHLUATHHOM SIIUKE.

OnTrueckuii KBaHTOBBIN reHeparop. Tumsl nasepos. [IpuMenenue nazepos.

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

S nepubie cunbl. CBOMCTBA SAIEPHBIX CHUJL.

PagnoaxktuBHOCTE. ECcTeCTBEHHAs M HCKYCCTBEHHAS PAIMOAKTUBHOCTb. 3aKOH PaINOAKTUBHOTO
pacnana. [lepuon monypacnaaa v NOCTOSTHHAS paJMOaKTUBHOIO pacraja.

MeTto1bl perucTpanyy pa3iudHbIX BUJOB HOHU3UPYIOLIUX U3JTy4EHUH.

SnepHbie peakui. 3aKOHbI COXPAHEHUS B AJIEPHBIX PEAKIUAX.

DneMeHTapHble YaCTULIBI. AHTUYACTHILIBI.



51. dynnaMeHTaNbHbIE B3aUMOICHCTBUS U 3JIEMEHTAPHbIE YaCTHIIBI.
B koHIle M3y4deHHs] TUCIUIUIMHBI MOABOISTCS UTOTH PaOOTHI CTYAEHTOB Ha JICKIIMOHHBIX U
71a00paTOPHBIX 3aHATUSX MYTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJIJIOB B TEUEHHE CEMECTpA.

Kpurepun oueHuBaHus 3HAHUA 00yYAKOIIMXCS 1O AUCHUIJINHE
DopmupoBaHHe OAJUTEHO-PEUTHHTOBOH OIICHKH Pa0OTHI 00ydJaromuXxcs

a [Tocemenue | Ilocemenue Pabora Ha OK3aMeH
§ JeKIUi 71a00paTOPHBIX | TaOOPATOPHBIX
> 3aHATUN 3aHATUAX U TEKYILIHAN
O KOHTPOJIb
10 | PazbaioBka 9*1=9 10*1=10 217 Gamnos 64 Gaa
10 BUIaM 0aJUIOB 0aJUIOB
pabor
CyMMapHBbIit 9 6amtoB 19 6annor 236 GamnoB 300 6ammoB
MaKCHUMaJIbHbIN
6an

[To pe3ynbTaTamMm MPOMEKYTOUHBIX aTTECTALUN CTYACHTY 3aCUMTHIBACTCSA TPYAOEMKOCTh B 3a4ETHBIX SAMHUIIAX.
CryzaeHT 1o y4eOHOM AMCIMIUIMHE NOJIyYaeT OIEHKY COTJIACHO Clleyrouiel Tabiuie:

baser (3 3a4€THbIE €AMHUIIBI)
COTIIMIHO» 271-300
«XOpOIIO» 211-271
«ynosnerBoput | 151-210
CIIBHO»
«ueynosnetBop | 0-150
WUTEJILHOY

6. MeToanyecKue yKazaHus /Ui 00y4AIOUIMXCS 110 OCBOECHUIO THCHMIJIHHBI

VYcnenrHoe uzyueHue Kypcea TpedyeT OT CTYAECHTOB MOCELEHUs JIEKIUI, aKkTUBHON paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJIHEHUS BCEX Y4YEOHBIX 3aJaHUN MpEnojiaBaTelsi, O3HAKOMIIEHUS C
6a30BbIMH y4e€OHUKAaMU, OCHOBHOW U JIOTIOJIHUTENILHON JIUTEPaTypOil.

OcHoBHOM (opMOIl N3TI0KEHUS MaTepualla Kypca sBIsIFoTcs Jekunu. Kak npaBuio, Ha 1eKIuu
BBIHOCUTCSI OCHOBHOM IpOrpaMMHBIA MaTepuan Kypca. YacTb Marepuana BBIHOCATCA JUIS
CaMOCTOSITENIbHOTO H3Y4YEHMsI CTYIAEHTAMH C HENPEMEHHBIM, COOOLIEHHEM UM JHUTEepaTypHBIX
UCTOYHHKOB U METOJIMYECKUX pa3paboTok. Ha mpakTHyeckux 3aHATUSAX pacCMaTpUBAIOT PparMeHTh
TEOpUH, TPeOYIOIINE CIIOKHBIX MAaTEMATUYECKUX BBIKIA/I0K, pa3JIU4YHbIE METOJIbl PELIEHUS 3a/1a4 U
HauOoJiee TUNTMYHBIE 3a7auu. /{1 3aKkperuieHus: MaTepuana, paccMaTpuBaeMoOro Ha MPaKTUYECKUX
3aHATHUSIX, CTYAEHTHI IMOJIy4alOT JOMAIHUE 33/JaHus B BHJIE pAla 3a7ad M3 COOTBETCTBYIOILIUX
3a1a4HUKOB.

Ha nexkumsix wusywyaercss MaTepuana [0 OCHOBOIIOJIATalOIIMM BONPOCAM JAMCLMILIUHBI,
pacKpbIBaeTCs UX MPAKTUYECKasi 3HAYMMOCTb. B X071€ IpoBeAeHMS JIEKIIUN UCTIOIB3YHOTCS TPUEMBI
U MeTonabl mpobieMHOro oOydeHusa. Ha mnpakTHyecKuxX 3aHATUSIX pacCMAaTPUBAIOTCS METOMbI
pellleHusT NPUKIAIHBIX 3a7ad, MPOBOAUTCA aHaJIW3 IIOJYYEHHBIX pe3yiapTaToB. B  Xxome
MPAKTUYECKOTO 3aHATHS OJIHOBPEMEHHO IpeciielyeTcsl Leb pacllupeHusl U yriayOneHusl 3HaHUH,
MIOJIyYEHHBIX Ha JIEKLIUU.

[Ipu W3NMOKEHWH TEOPETUYECKOTOo MaTepHajia Ha JEeKLWH, a TaKXKe MPH PEeIlIeHWU 3aaad Ha
NPAaKTUYECKUX 3aHATUSAX JJIs  JeMOHCTpauuu rpadukoB, oOOyyarollMX NporpaMM M T.IL
PEKOMEHIYEeTCsI HCII0JIb30BATh KOMITBIOTEPHYIO MYJIbTUMETUINHYIO YCTAaHOBKY.

3anuch JIeKIUU — 0JJHa U3 (OPM aKTUBHOM CaMOCTOATENbHOM paboThl CTYIEHTOB, TpeOyromas
HABBIKOB U YMEHMSI KpaTKO, CX€MaTHYHO, MOCJEI0BATEIbHO U JIOTUYHO (PMKCUPOBATh OCHOBHBIE
MOJIOKEHHMS, BBIBOJBI, 00001IeHNs, (HOPMYIUPOBKH. B KOHIE JEKIMM MpernojaBaTesb OCTaBIIsSET
BpeMms (5 MUHYT) JUJIsl TOTO, YTOOBI CTYAEHTHI UMETH BO3MOXKHOCTD 331aTh YTOUHSIOIINE BOIIPOCHI 110
nu3ydaeMomy Marepuaiy. M3-3a He1ocTaTOYHOr0 KOJIMYECTBA ayJUTOPHBIX YaCOB HEKOTOPBIE TEMBI HE
YJAeTCsl OCBETUTh B ITOJHOM 00BEMeE, [T0ITOMY IPENoAaBaTelb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPbIE



BOIPOCHI BEIHOCUT Ha CaMOCTOATENIbHYIO Pa0OTy CTYJIEHTOB, PEKOMEH Iy TY WM UHYIO JINTEPaTypy.
Kpome sTOro, ans jdydmiero OCBOEGHMS MaTepuajga M CUCTEMAaTH3allud 3HAHWK 10 JUCLUIUIMHE,
HEO0OXOMMO TIOCTOSTHHO pa30uparh MaTepuaibl JICKIIMA MO KOHCIEKTaM M Yy4eOHBIM MmocoOusiM. B
ciydae He00X0AUMOCTH 00pallaThes K MPENoAaBaTeIto 32 KOHCYIbTALUEH.

Pexomenyercs mocie Kax1ou JeKuuu opopMiIssTh KOHCTIEKT JeKiuuid. [lepen kak ol JeKuunei
IPOYNTHIBATh KOHCIIEKT MPEIBIAYIICH JEKIUH, YTO CIOCOOCTBYET JYYIIEMY BOCIPHUSATHIO HOBOTO
Marepuana.

JlekMM UMEIOT B OCHOBHOM OO30pHBIM XapakTep M HaIllelieHbl Ha OCBELICHHWE Haumbojee
TPYIAHBIX M JHUCKYCCHOHHBIX BOIIPOCOB, a Tak)K€ NPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB paboThl ¢ Hay4yHOU nuTeparypoi. [Ipeamonaraercs Takke, YTO CTYACHTHI MPUXOAAT Ha
JICKIMH, TPEABAPUTEIBHO NMPOpadOTaB COOTBETCTBYIOUIMM y4eOHBI MaTepHai MO0 HWCTOYHHMKAM,
PEKOMEHIyeMBbIM IIPOTPaMMOM.

Haunbonee BaxHbIe pazienbl Kypca BBIHOCATCS Ha IpakTHUecKue 3aHATHs. Ha kaknoM 3aHsATUI
npeJiaraeTcsl HeCKOJIbKO 3a/ad. YacTh 3aau pemaeTcsl Ha 3aHSATHU C HMOAPOOHBIM 00CYXKIEHUEM
METOJIa U NOJYYEHHBIX pe3ysbTaToB. OCTaJIbHBIE 3a/la4 CTYJEHT pEIIaeT CaMOCTOATENbHO. s
3a4€Ta KOHTPOJHHOW pabOThl CTYIACHT MOJKEH 3alIUTUTh Bce 3amanus. [Ipemycmorpena 3amuta
pedepara.

[TpakTueckoe 3aHsATHE — BakHeWIIas (opMa CaMOCTOATENbHOW pabOThl CTYACHTOB HaJ
HAy4yHOW, yueOHOW U nepuoaudeckoi auTepaTypoil. IMEHHO Ha MPAaKTUYECKOM 3aHSATHHU KaxIbld
CTYJEHT UMEET BO3MOKHOCTh IIPOBEPUTH NIYOUHY YCBOCHUS y4eOHOr0 MaTepuaia, moka3aTb 3HaHue
KaTeropui, TIIOJIOKEHUH W HWHCTPYMEHTOB NPOPECCHOHATBHON JEATENFHOCTH. YdYacTHe B
MPAaKTUYECKOM 3aHATUM TO3BOJISIET CTYAEHTY COCAUHUTH IMOJYyYEHHBIE TEOPETHUUECKHE 3HAHUS C
peleHrneM KOHKPETHBIX NPaKTUYeCKHX 3adad M Mofened B obiactu npodeccHoHAIbHOU
JaesarenbHOCTH. IIpakTuyeckue 3aHATHS B PaBHOM Mepe HanpaBieHbl HA COBEPLICHCTBOBAHME
WH/IMBUIYAJIbHBIX HaBBIKOB PEIICHHUS TEOPETHUECKUX M MPHUKIAIHBIX 3a/1a4, BEIPAOOTKY HAaBBIKOB
MHTEJJICKTYaTIbHOM paboThl, a TaKkkKe BeleHHs AucKyccuil. KoHKpeTHbIe MpOonopLuy pa3HbIX BUIOB
paboTHI B TPYIIIE, @ TAK)KE CIIOCOOBI UX OLIEHKH, OTIPEIEISIOTCS IPEN0JaBaTeIeEM, BEAYILIUM 3aHSTHSL.

IHoaroroBka K NPaAaKTHYECKUM 3aHATUSIM.

[Ipy MOArOTOBKE K MNPAKTUUYECKUM 3aHSATHUSAM CTYAEHT JOJDKEH H3YYUTh TEOPETHUYECKUN
Marepuasl Mo TeMe 3aHATUS (MCHOJIb30BaTh KOHCHEKT JIEKLUH, W3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTBCS C JIOTIOJIHUTEIBHOM JIUTEpaTypOil, TP HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, JieNasi B
HEM COOTBETCTBYIOIIME 3alMCH M3 JIMTEPAaTYpHBIX MCTOYHUKOB). B ciyuae 3arpynHeHui,
BO3HHMKAIOIIMX IIPU OCBOEHUHM TEOPETUYECKOr0 MaTepHaja, CTYIEHTY CcielyeT oOpalmiaThesi 3a
KOHCYJbTaIMeH K IpenoiaBatento. Mg Ha KOHCYIbTaIHI0, HE00X0AMMO XOPOLIO IIPOYyMAaTh BOIIPOCHI,
KOTOpbIE TPEOYIOT pa3bsICHEHUSL.

B Havane mpakTHYECKOro 3aHATHsI NMPENOAABATENb 3HAKOMHUT CTYACHTOB C TEMOMW, OIJIallaeT
IUIaH IPOBEICHUSI 3aHATHS, BBIIAET 3a1aHus. B TeueHne 0TBeICHHOT0 BpEMEHHU Ha BBIITOJIHEHHE Pa0OTHI
CTYJIEHT MOKET OOpaTHThCS K MPErojaBaTeNo 3a KOHCYJIbTALMEeW WM pazbsiCHEHUsAMH. B KoHIe
3aHATHS IPOBOJIUTCS TIPUEM BBINOJIHEHHBIX 33/1aHUI, cOOeceJ0BaHNE CO CTYIEHTOM.

Pe3ynbTaThl BBITOJHEHHS MPAKTUUECKUX 33/1aHUN OLIEHUBAIOTCS B Oasuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHUs SIBIISIETCSI CaMOCTOSATENIbHAs padoTa CTYJIEHTOB C Y4eOHO-
METOJMYECKMMH MaTepHalaMy 1 HAy4HOH JINTepaTypoil.

PekomeHnoBaHHas mpemnojaBaTeNsIMU  JIATEpaTypa W ydeOHbIe TOCOOMS — CIyXkar
MH(OPMALIMOHHOW OCHOBOM U TO3BOJISIOT PETYJISPHO 3aHMMAIOIIUMCSl CTyAEHTaM YCBauWBaTh
JeKIIMOHHBIN MaTepuai. [[ns obecrieueHus: TepMUHOIOIMYECKON OJTHO3HAYHOCTH yueOHOe mocodue
COJIEP’KUT CJIOBapb OCHOBHBIX TEPMHHOB, UCIOJB3yeMbIX B HEM. Kpome Toro, mporpamma kypca
JIEKLUH COAEPKUT BOIIPOCHI 111 CAMOKOHTPOJISL.

CamocTtosTenbHas paboTa CTY/IEHTOB MOIPa3yMEBAET BBINOJIHEHHE CTYJEHTAaMU JOMAIHETO
3aJjaHMsl B BU/IE PeLICHUsI HEOOX0JMMOTr0 MUHUMYMa 3a/1a4 U3 COOpHUKA JJIsl TPAKTUYECKHUX 3aHATHH,
KOHCYJIbTAIlMI U aHAIM3a UX PELIeHHs] COBMECTHO C MPEIo1aBaTesIeM.

KoHTtponb camocTosiTebHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3aluTa pedeparta,
BBICTYIUICHHE C IOKJIa/I0M Ha MPAKTUYECKUX 3aHATHUSIX, pelIeHHEe KOHTPOJIbHOU paboThl.



B npomecce oreHuBaHUS MHCbMEHHBIX KOHTPOJBHBIX M CaMOCTOSITENIBHBIX PAadOT MpH
pas/ieleHnu 3a/1aHus Ha ICHCTBUS MPU OLICHUBAHUH 32 OCHOBaHHUE OepETcs cieayroniasi poLeHTHAs
HIKana:

90-100 % ot ymuciia myHKTOB — olleHKa "5",

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

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

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

0-39 % ot umncia myHKTOB — orieHka "1".

CTyneHTy MOKHO OCTaBUTh OIICHKY BBIIIIE, €CJIM CTYIEHTOM OPUTMHAIBHO BBINOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB ¢ Yy4eOHO-
METOAMYECKHUMH MaTeprallaMi U HAy9HOU JTUTEPaTypOH.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB € y4eOHO-
METOAMYECKHMMH MaTeprallaMHi U HAYy9HOU JTUTEPATypOH.

PexoMenpanuu uis cTyieHTa BKJIIOYAIOT B ce0sl clieayrolee:

- o0s3aTenbHOE TOCEHICHWE JIKIMHA BEIyHIero NpenojaBaresis; JEeKIMA — OCHOBHOE
METOJIMYECKOE PYKOBOJACTBO IPHU M3YYECHUU AUCLUMILIMHBI, Hanboyiee ONTUMaIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIH MaTepHall; B JICKIIUU TITyOOKO M
noJApoOHO, apPryMEHTUPOBAHO M METOAOJOTHYECKH CTPOrO0 pPAacCMAaTPUBAIOTCS TJIaBHBIC
npoOJeMbl TEMbI, B JIEKIUH JAlOTCS HEOOXOMUMBIE pas3HbIE IMOAXOABI K HCCIEAYeMbIM
npoOjemMam;

- TOATOTOBKY M aKTHBHYIO Pa0OTy Ha MPAKTUYECKHUX 3AHATHAX; IMOATOTOBKA K MPAKTUYECKUM
3aHATUAM BKJIIOYAaeT MpopabOTKy MaTepHalioB JIEKIHH, pPEKOMEHIOBAHHOW Yy4eOHOM
JUTEPATypHl, @ TAKXKE BBHITIOJHEHUE 33/IaHUI Ha CAMOCTOSITENIFHOE PEIICHUE 3a/1a4.

MeTtoauueckre peKOMEHAANU 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHAM. [IpakTtuueckoe
3aHATHE BKJIIOYAET B ce0s /1Ba BUAAa paboT: MOATOTOBKY COOOIICHHS M ydacTHe B OOCYKICHUHU
po0IieMbl, 3aTpOHYTON coobmeHneM. OCHOBHOM BUJT paOOThHI HAa 3aHATUU — YUaCTUE B 00CYXKICHUN
po0OJIEMBI.

BricTyrieHus Ha TPaKTHYECKUX 3aHATUSAX JOJKHBI ObITh [10 BO3MOYKHOCTH KOMIAKTHBIMU U B
TO € BpeMs Bpa3yMHUTENbHBIMA. Ha mpakTH4eckoM 3aHATHH WAET TPOBEpPKA CTEICHU
NPOHUKHOBEHUS B CYTh MaTepHaia, oocyxaaemoi npobnemsl. [Toaromy Oecena Oyner uaTu He MO
COJIEPKAHUIO TPOYUTAHHBIX Pa0OT; MpenoaBareib OyAeT CTABUTh POOJIEMHBIE BOTIPOCHI.

[To oxOHUaHMM NPAKTHUECKOTO 3aHATUS K HEMY cliefyeT oOpaTUThes emé pa3, IOBTOPUB
C/ICJIaHHBIE BBIBOJIBI, MPOCIIEIUB JIOTHKY WX TIOCTPOCHHWS, OTMETHB MOJOXEHHUs, JeKaIlue B HMX
OCHOBE — JJISl 3TOTO B TE€UEHHUE 3aHATHUS CJeIyeT JiesaTh HeOoblre NoMeTKH. Takum o0pas3om,
NPaKTUYECKOE 3aHATHE HE MPOUIET AapoM, 3aKpEIUIEHUE Pe3yJIbTaTOB 3aHATHS BEIET K JIydIIeMy
YCBOGHHMIO MaTepuaja M3y4yeHHOH TeMbl U Jydlllell OpHeHTalMH B CTPYKType Kypca.
BrrmenpuBenénnas mporeaypa JA0DKHA MPAKTUKOBATHCS PEryISIPHO — CTAOWMIIbHAS M TIPHIICKHAS
paboTa B TeyeHHe ceMecTpa Oy/IeT 3aJI0roM yclexa Ha CECCUH.

Metoanyeckie yKa3aHHsS 10 OpPraHM3allMM W TPOBEICHUIO CAMOCTOATENBHON pPabOTHI
dopMmynupyroTCs B BUJE 3aJaHUMl AT CAMOCTOSITEIbHOM paloThl, IperycMaTpUBAIOIIMX
UCTIOJIb30BaHUE HEOOXOANMBIX TEPMHHOB H TIOHSATHH 10 IpobiemMaTuke Kypca. OHM HAIleTMBAIOT Ha
NPaKTUYECKYl0 PabOTy MO MPUMEHEHHUIO0 H3y4yaeMOro Mmarepuaia, MOMCK OubIuorpaduveckoro
Marepuala 1 IeKTPOHHBIX HCTOYHUKOB HH(OPMAIIHH, HIUTIOCTPATUBHBIX MaTepPHaIOB. DTH 3aaHUS
TaKXe OPUEHTUPYIOT Ha HalMCcaHUue KOHTPOJIBbHBIX paboT, pedepaToB. 3a1aHus 10 CAMOCTOSTEIbHON
paboTe aroTcs Mo TeMaM, KOTOpble TPeOYIOT JOTOIHUTEIBHON TPOPadOTKH.

[ToaroroBka K yCTHOMY JAOKJIaAYy.

Jlokmampl AenaloTcst 1O KaXIOH TeMe C MENbI0 MPOBEPKH TEOPETUYECKHX 3HAHUH
00y4aroIIerocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO MpPUOOpEeTaTh HOBBIE 3HaHHSA, paboTaTh C
UH()OPMAIMOHHBIMH PECYpCaMU M U3BJIEKATh HYKHYIO HH(OopMaIurio.

Jlokmampl  3aciylIMBalOTCS B Hayaje [PAKTUYECKOrO 3aHATHS I[OCie  U3y4EeHUs
COOTBETCTBYIOIIEN TeMBI. [IpOJOmKUTENBHOCTh JTOKJIAJAa HE JOJDKHA MPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET MO JKEJIAHUIO U3 MIPEATI0KEHHOTO CITHCKA.

[Ipu monrotoBke MOKJIaga CTYIEHT AOJDKEH H3YUUTh TEOPETHUYECKUI MaTephall, MCIONb3YS
OCHOBHYIO U JIOTIONHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTH IUIaH JIOKIana (IepeyeHb



paccMaTpUBAaEMbIX UM BOINPOCOB, OTPAXKAIOUMX CTPYKTYpy M IOCJIEAOBATEILHOCTh MaTepHaia),
HOIrOTOBUTD Pa3laTOuHbII MaTepHrai UK rpe3eHTaruo. [nan 1oknana Heo0X0IMMO MpeIBapUTEIEHO
COIJIacOBATh C MPENOJABATEIIEM.

BeicTyruieHne  OMDKHO — CTPOMTBCS  CBOOOJHO, yOGOUTENbHO M apryMEHTHPOBAHO.
[TpenopaBarens ciaequt, 4TOObI BEICTYILUICHHE HE CBOAMIIOCH K IIPOCTOMY BOCIIPOM3BEICHUIO TEKCTa, HE
JIOITyCKAETCsl TIPOCTOE YTEHHE COCTABJIEHHOI'O KOHCIEKTAa JOKJa/ja. BeicTynaromuil Takke A0JKEH
OBbITb TOTOBBIM K BOIIPOCAM ayAUTOPHUU U AUCKYCCHU.

Texymmii KOHTPOJIb YCIIEBAEMOCTH U Ka4eCTBa MOJTOTOBKH 00y4aeMbIX MOKET MPOBOAUTHCS
KaK Ha MPaKTUYECKUX, TaK M JICKIUOHHBIX 3aHATUAX. [IpoBepky kadecTBa yCBOEHHUs MaTepuala
MOYKHO TPOBOAMTH B BUJAE IHCbMEHHOI'O MJM YCTHOI'O OIpPOCA, TE€CTa WIM KOJUIOKBUYMA IIO
BOmpocaM, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUTUIMHBL

CamocrosTenbHas padoTa MPEANoaraeT: CaMOCTOSITEIbHOE U3yYeHHE OTACIbHBIX BOIPOCOB
[0 JUTeparype, NPEeAsoKEHHOM MpernojaBaTeseM; MOATOTOBKY K BBINOJIHEHUIO J1a00paTOPHBIX
paboT; pelieHue 3a1a4, 33JaBa€MbIX Ha JI0M; [IOATOTOBKY K BBIIIOJHEHUIO 33/1aHUH B KOMIIBIOTEPHOM
KJiacce.

OCHOBHBIMHU BUJIaMH ayAUTOPHOM pabOThI CTYI€HTOB SIBJISIOTCS:
* 3aI1Ch, YCBOEGHUE, 00CYXKACHUE JICKLUH;
* BBIIIOJIHEHUE 3aJJaHUI Ta00PaTOPHBIX 3aHSITUM;
* 3alUTa OTYETOB 10 JIAOOPATOPHBIM 3aHATHIM;
* peleHue 3a1a4;
* 3a1UTa paboThl 1a00PATOPHOrO MPAKTUKYMA,
* 3aIUTa CAMOCTOSTENILHBIX M KOHTPOJIBHBIX PadoT;
* cZjaya 9K3aMeHa.

Opranuzanms caMocTosITeIbHOI padoThbl CTYIeHTOB

CamocrosTenbHas paboTa MpeArnoaraeT: cCaMoCTOSTENbHOE U3yYeHHE OTJENIbHBIX BOIIPOCOB
[0 JINTEpaType, MPEAJIOKEHHOM NperoaaBaresaeM; MOJArNOTOBKY K BBINOJIHEHUIO J1ab0OpaTOPHBIX
paloT; pelieHue 3aay, 3aJJaBaeéMbIX Ha JOM; IOATOTOBKY K BBITIOJIHEHUIO 3a/1aHUI B KOMIIBIOTEPHOM
KJiacce.

CamocrosiTeibHas padoTa cTyAeHTOB 0e3 yyacTus npenoaasareJiei
OCHOBHBIMHU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB 0€3 ydacTusl MpernoaaBaTesiei
ABIISIOTCA:
* YCBOEHHME JIEKIIMOHHOT'O MaTepuaia Ha 6a3e peKOMEeH0BaHHOM JIEKTOPOM y4eOHOI INTEpaTyphl,
BKJII04ast HH(POpMalMOHHbIE 00pa30BaTelIbHbIE PECYPCHI (3JEKTPOHHBIE YUEOHUKH, JIEKTPOHHbIE
O6ubamoTeku u ap.);
* IOJATOTOBKA K JJaOOpaTOpHBIM paboTaM, UX 0(hOpMIIEHHE;
* IOATOTOBKA U HamucaHue pedeparoB Ha 3a/aHHbIE TEMBI (CTYIEHTY MPEIOCTABIIAETCS IPABO
BbIOOpa TEMBI);
* COCTaBJICHHE aHHOTHPOBAHHOT'O CIHMCKA CTaTel U3 COOTBETCTBYIOIIUX JKYPHAJIOB 10 OTPACIsAM
3HaHUH; IepeBO HAyYHBIX CTaTel; NOJ00p U U3yUEeHUE INTepaTyPHBIX HICTOUHUKOB,;
* BBINIOJIHEHUE HAYYHBIX UCCIIEI0OBaHUII;
* IOIFOTOBKA K YYAaCTHIO B HAYYHO-TEXHUUECKUX KOH(PEPEHIIHSIX.

CamocTtosiTeibHAs padoTa CTYAeHTOB € yYacTHeM Npenogapareei
OCHOBHBIMHU BH/IaMU CAMOCTOSITETILHON paOOThI CTYIEHTOB C YYaCTHUEM IpernoaaBaTeieit
SABIISIIOTCS:
* TEKYLIME KOHCYJIbTALlUN;
* MIOJIy4YEeHHE JIOMyCKa U 3alIuTa Ja00paTOPHBIX paboT (BO BpeMs IPOBEIAEHUS J1aOOpaTOPHBIX
pabor);
* BBIOOp TeMbl pedepaTa (B 4achl KOHCYJIbTALIHUN);
* BBITNIOJIHEHUE YUeOHO-HCCIe10BaTeNbCKON paboThl (PYKOBOICTBO, U KOHCYJIBTHPOBAHUE).
* MOATOTOBKA K YYaCTHUIO B HAYYHO-TEXHUYECKUX KOH(DepeHIHIX (pyKOBOJICTBO, U
KOHCYJIbTUPOBAHUE).

OO0mme cBegeHrs 00 OPraHU3alUM CAMOCTOSATEIbHONM PadoThl CTYACHTOB



CamocrosTenbHas padoTa CTyJ€HTOB MIPOBOJUTCS B 00BbEMaX, MPEAyCMOTPEHHBIX Y4EOHBIM
IUTAHOM, U PerJIaMEHTHUPYETCs Bbljaueii TeM pedepaToB MM HAYYHBIX JOKJIAJ0B Ha JIEKIMOHHBIX U
7a00paTOPHBIX 3aHATUSX C [POBEPKOM HCIONHEHUS Ha MOCIEAYIOIIMX 3aHATHIX WK
KOHCyNbTalusx. [Ipu BeimonHeHNN pedepaToB pyKOBOACTBO CAMOCTOSITEILHON pabOTON CTYACHTOB
OCYILECTBIIsIETCS B (hOpME KOHCYIbTALUM.

OCHOBHOE Ha3HAYEHUE METOAMYECKHX PEKOMEHJIALUN — JaThb BO3MOXHOCTb Ka)KIOMY
CTYNEHTY IEpPEUTH OT HAEATEIbHOCTH, BBINOJIHAEMONW IIOJ PYKOBOJACTBOM IpENoJaBarens, K
JESTEIIbBHOCTH, OPraHU3yeMON CaMOCTOSITENIbHO, a TAKXKE K IMOJIHON 3aMEHE KOHTPOJI CO CTOPOHBI
npernojaBaTesns caMokoHTposieM. Llenb camocToATenbHON paboThl CTyI€HTOB — HAyYUTh CTYAECHTA
OCMBICJICHHO M CaMOCTOSITENIbHO paboTaTh CHayana ¢ y4eOHbIM MaTepHalioM, 3aTeéM C Hay4HOM
uHpopManrel, 3aJ0KUTh OCHOBBI CAMOOPTaHM3AIMA M CAMOBOCIIMTAHUS C TE€M, YTOOBI IPUBUTH
YMEHUE B JJaJIbHEHIIIEM HENPEPHIBHO MOBBIIATH CBOIO KBAJIM(UKALHIO.

Jlekunonnsblii kype (7 cemectp)

Jlexkua 1. Kunematuka u [uHaMuka.

Jlexuus 2. 3akoHbI coxpaHeHusl B MexaHuke. [lepBoe Hauano TepmoauHamMuku. BHyTpeHHss
SHEPrus UAEaIbHOIO rasa.

Jlexuus 3. 3akoHbl H€aIbHBIN ra3. Bropoe Hayano TepMoJuHAMUKU. DHTPOIUS.

Jlexuus 4. DnexrpocraTuka. [IpoBoIHUKH. DIEKTPUUECKUN TOK.

Jlexuus 5. Maraurocratuka. DJIeKTpOMarHUTHas HHAYKIMS. Y paBHeHHUs: MakcBesa.

Jlexuus 6. M3nydenue 3neKkTpoMarHUTHBIX BosiH. HTEepdepennus cera. Ilpenen reomerpuyeckoi
OITHKH.

Jlexuus 7. Qudpakuus cera. [lonspusanus u nucnepcust cBeta. KBaHTOBbIE CBOMCTBA U3ITYUYECHUS.
Jlexuus 8. AtoM. KopnyckymnsipHO-BOJHOBOW Ayanu3M CBOWCTB yacTull. YpaBHeHue llpénunrepa,
3JIEKTPOHHBIE 00OJIOYKH ATOMOB.

Jlexuusa 9. AtomHoe sApo. PaavoakTUBHOCTb. JJIEMEHTapHbIE YacTHULbl. SIE€pHbIE PEAKIUH.
@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.

Tembl JJa0opaTopHbIX 3aHATHII (7 cemecTp)

JlaGopatopHoe 3aHatue 1. KunemaTnka noctynarenbHOr0 U BpalaTeIbHOrO IBUKEHUS TOUKH.
IInan:

1. W3ydenue Teopuu o TeMe.

2. UYucneHHoe penieHue Gpu3nyecKux 3aad o TeMe.

Ob6cyxaeHue Ha 71a00paTOPHOM 3aHATUU TEM, BBIACICHHBIX Ha JEKIHH.

JlaboparopHoe 3ansTue 2. Buasl cui, 3akoHbl HploTOHA, paboTa 1 sHeprus.

Ilnan:

1. H3yueHue Teopuu 1o TeME.

2. YucneHHoe pelieHre (pU3NUECKHX 3aa4 110 TEME.

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

JlaGopatopHoe 3aHATHE 3. 3aKOHBI COXPAHEHUS B MEXaHUKE.

IInan:

1. W3ydenue Teopuu Mo TeMe.

2. UYucneHHoe penieHue Gpru3nyYecKux 3aad o TeMe.

Ob6cyxaenue Ha 1a00paTOPHOM 3aHATUHU TE€M, BBIICICHHBIX Ha JEKIHH.

JlabopaTtopHnoe 3anstue 4. [lepBoe Hauano tepmoanHamMuku. PaboTta mpu u3omnporieccax.
I1nan:

1. H3yueHue Teopuu 1o TeMe.

2. YucneHHoe pernieHre (pU3NUECKHUX 3aa4 110 TeMe.

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

JlaGopatopHnoe 3anarue 5. OcHoBHoe ypaBHeHne MKT. Pacnpenenenne Makcsennia.
ITnan:

1. H3yuyeHue Teopuu 10 TEME.

2. UYwucnenHoe penieHue Gpu3nyecKux 3aad Mo TeMe.

JlaGopatopHoe 3aHATHE 6. DnekTpocTatuyeckoe mnoiue. [I[poBogHNKH, KOHAEHCATOPHI. 3akoH OMa.
ITnan:

1. H3yuenue Teopuu 1o Teme.



2. UYwucnenHoe penieHue Gpu3nyeckux 3aaad Mo TeMe.

OO0cyxneHne Ha 1a0opaTOPHOM 3aHSITUU TEM, BBIJICIICHHBIX Ha JICKIIHUH.
JlaGopaTtopHoe 3austue 7. 3akonsl Kupxroda, BeiiesieHHE TeIJIa Ha Pe3ucTopax. MarHuTHOE MoJjie
IPSMOTO MPOBOJIa M OECKOHEYHOM KaTYIIKH.

[1nan:

1. HM3ydenwue Teopuu 110 TEME.

2. UYwucnenHoe penieHue pu3nyeckux 3aad o TeMe.

OO0cyxaeHre Ha JJaDOPATOPHOM 3aHSTUH TEM, BBIICIICHHBIX Ha JICKIIHU.
JlaGopaTopHoe 3ansTHe 8. SIBIeHHE JIEKTPOMAarHUTHOW UHIYKIIMK. Y paBHEeHUs MakcBesa.
[1nan:

1. HM3ydenwue Teopuu 110 TEME.

2. UYwucnenHoe penienue Gpu3nyeckux 3aaad o TeMe.

OO0cyxeHne Ha JIa0OpaTOPHOM 3aHSTUU TEM, BBIJICIICHHBIX Ha JICKIIHH.
JlaGopaTtopHoe 3anstue 9. 'eomerpuueckas ontuka. UHTepdhepenius cpera.
[1nan:

1. UW3ydenue Teopuu 1Mo TeMe.

2. YucneHHoe penieHue pU3NYeCcKUX 3a1a4 10 TEME.

OO6cyxneHue Ha 1abopaTOPHOM 3aHATUHU TEM, BBIICIECHHBIX Ha JICKIIUU.
Jlaboparopnoe 3ansatue 10. KBanToBbIC CBOIICTBA H3IydeHUs, HOTOIPPEKT.
Ilnan:

1. H3yueHue Teopuu 10 TEME.

2. UwucnenHoe pemienue Gpu3nyeckux 3aaad mno TeMe.

OO0cyxaeHrEe Ha JTA0OPATOPHOM 3aHSTHUH TEM, BBIJICIICHHBIX Ha JICKIIHH.

7. IlepeyeHb OCHOBHOW M [ONOJHHUTEJBLHOH Yy4eOHOW JuTepaTrypbl, UHTepHeT-pecypcos,

HE00XO0IMMBbIX /IJIS1 0CBOEHUS THCIUTIIMHbI
OcHoBHas1 JInTepaTypa

1. Tpodumosa, Taucus NeanoBHa. Kypc ¢pusuku: [yuel. mocobue g UHKEHEp. - TEXH. CIEL.
BY30B]. - 8-¢ u3., cTep. - M.: Bricmias mkona, 2004. - 541, [1] c. (bubnuorexa Yal'IIVY)

2. CagenneB U. B. Kypc ¢usuxu. B 3 Tomax. T. 1. Mexanuka. MonekynspHas ¢usuka. M.-CI10:
Jlans, 2007. - 350 c. (bubnmnoreka Yal'IIVY)

3. CagenneB U. B. Kypc ¢usuku. B 3 Tomax. T. 3. KBantoBas ontuka. AtoMHas puszuka. Ousmka
TBEPOTO Tena. dusnka aToMHOro Aapa U 3nemenTapHbix yactull. CII6.: Jlans, 2007. — 301 c.
(bubnuorexa Yal'TlVY)

4. CagenbeB 1. B. Kypc ¢puzuku. B 3 romax. YueGHoe mocobue 1i1s BTy30B. T. 2. DIeKTpUUECTBO.
Kone6anus u Bosabl. Bomnosas ontuka. CII6.: Jlans, 2007. - 467 ¢ (bubnunorexa Ynl'TIY)

JlonoJHUTeIbHASA JIUTEpaTypa

1. Usnues, Auapeit JmutpueBuu. dusuka [Texkcr] : yuebd. mocobwe mis By30B. - CaHKT-
[TerepOypr : Jlanp, 2008. - 671 c. : wi. - (YueOHuKuU 171 By30B. CrienuanbHasi JUTEparypa). -
Cnucoxk nurt.: c. 641..

2. IlaBnos, [TaBen BacunseBuu. @usuka Bepaoro tena [Tekct] : [yueb. ans By3oB] / A. @. Xox10B.
- Mocksa : Beicmas mkoma, 2000. - 493,[1] c.

[Munmapn, A. b. ®usuka konedbanuii [TekcT] : KBaHTOBO-MeX. CUCTEMEI / ep. ¢ anri. []. A.
CobouneBa; mox pea. A. H. MaTseesa. - Mocksa : Bricmias mikona, 1989. - 262,[1] c.
HNHuTepHeT-pecypcnl

1) biblioclub.ru — 5BC «YHuBepcuterckas OHONMOTEKa OHIAWH» — DJICKTPOHHAs OMOIHOTEKa,
o0ecreynBaroIas JOCTYI BBICHIUX U CPETHUX YUeOHBIX 3aBEACHUHN, MyOINYHBIX OUOIMOTEK U
KOPIOpPAaTUBHBIX MOJb30BaTeNeii K Hambojee BOCTpeOOBAaHHBIM MarepHalaM ydyeOHOW u
HAYYHOM JTUTEpaTypsl 110 BCEM OTpaciisiM 3HAHUH OT BEAYIIUX POCCUHCKUX U3AaTenbCTB. Pecypc
COJIEP’KUT YUeOHUKH, yueOHbIE Toco0us, MOHOTpaduu, MEpHUOINUYECKHE U3TaHUsI, CTIPABOUYHUKH,
CJIOBapH, SHIUKIIONEIUH.

2) els.ulspu.ru — caiir ObC Hayunas OuOaHOTeKa YIIBSIHOBCKOIO TOCYIapCTBEHHOIO
nejaroruyeckoro  ynusepcurera umenu M. H. ViegHoBa, copepkamuii CCbUIKM Ha



3)

4)
5)

6)
7)

8)
9)

oOpasoBarenbHbIe (AIEKTPOHHO-OMOINOTEYHBIE CHUCTEMBI, KaTajlor OWOJIMOTEUHBIX CAaMTOB,
METOJMYECKIEe PEKOMEHAANNN) M HAayYHBIE peCcypchl (Hay4dHBIC AJICKTPOHHBIC OHOIMOTEKH,
HayYHBIC AJIEKTPOHHBIC U3aTEIbCTBA).
bibl.ulspu.ru - caiit Hay4HO# OMOMTUOTEKH YIIBIHOBCKOTO TOCY/IapCTBEHHOTO TEJaroruyeckoro
yauBepcureta uMeHn . H. YibsiHOBa, copepikaniie IeKTPOHHBINA KaTajlor KHUT B XKYPHAJIOB.
OnekrponHas oubianoreka noprana PODU http://www.rfbr.ru/,
Nudopmanmonnas cucrtema "EnuHoe okHO pgoctyma K oOpaszoBarelbHBIM —pecypcam'
http://window.edu.ru/,
DjekTpoHHas OHOIMOTEKA MEXaHHKO-MaTeMaTuaeckoro ¢akyastera MI'Y http://lib.mexmat.ru/,
MexkayHapoaHslii  Hay4HO-oOpasoBarenbHbiii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maremaruueckux ypaBHeHHid. YueOHO-
obOpasoBarenbHas (HU3NKO-MaTeMaTHueckasi OuOIroTeKa. DIeKTpOHHAs OMOINOTEKA COMEPIKUT
DjVu- u PDF-¢aitnel yueOHUKOB, Y4eOHBIX MOCOOMIA, COOPHUKOB 3aJad W YIPaKHCHUH,
KOHCIIEKTOB JICKIHI, MOHOTpaduii, CTPABOYHUKOB U JUCCEPTAIUI 10 MATEMaTHKE, MEXaHUKE
¢dusuke. Bce MaTepuanbl MpUCIaHbl ABTOPAMU M YUTATEISIME WIIH B3ATHI U3 VIHTepHETa (M3 WWW
ApPXMBOB OTKPBITOTO JIOCTYIIA),
Onekrponnas oubmmoreka GOOGLE: http://books.google.ru/,
DnekTpoHHas OuOIMoTeka n3marenbersa "Benen" http://venec.ulstu.ru/lib/.

10) UnutepHer-Bepcus xypHana "Ycemnexu pusnueckux Hayk" http://ufn.ru/.
11) MadopmannoHHO-CIIpaBOYHAs M IMOMCKOBas cucrema http://www.phys.msu.ru/ oduimaibHbIi

caiiT gusudeckoro akyabTeTa MOCKOBCKOTO rOCYIapCTBEHHOTO YHUBEPCHUTETA,

12) http://www.scirus.com/ mouckoBas cucrema Scirus,
13) http://www.physics.ru/ caiT mo Gu3MKe HHTETPUPYET COACPIKAHUE YUCOHBIX KOMIBIOTECPHBIX

kypcoB komnanun OU3MKOH, BelmyckaeMplX Ha KOMIIAKT-AMCKAaX, U WHJMWBHUAYaJIbHOE
0o0ydenue uepe3 IHTepHET-TeCTUPOBAHUE U DJIEKTPOHHBIC KOHCYJIbTAIIUH,

14) Hayunas snekmponnas 6ubiuomexa. Pexum noctyna: http://elibrary.ru/defaultx.asp.
15) JKypuaner uncmumyma ¢uszuxu. Pexxum nocryma: http://www.iop.org/EJ/.
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