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Pabouas nporpamma aucuunauasl CoBpeMeHHbIE NMpobaeMbl GH3UKH COCTaBIeHa
B 2022 roay B cootBercTBuH ¢ Tpebopanusimu OI'OC BO 1o HanpasieHUIO OAr0TOBKH
03.04.02 ®u3uka (ypoBeHb:MarucTparypa)
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Pabouas nporpamma nucturineel o06peHa:
Ha 3acelaHuy Kadeapsl odled Gu3MKH OT
«15» mapra 2022 r., npotokon Ne 2

3aB. kadenpoit w @d@( Kypb6anucmaunos B.C.

Ha  3acenaHud  MeToaudyeckod — KOMHCCHM  u3udeckoro  (dakynbrera
oT «23» mapta 2022r., npotokomn Ne7
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Pabouas nporpamMma JUCLMIUTHHBI COrIaCOBaHa ¢ y4eOHO-METOIHYECKHM
ynpasiaeHuem «31» mapra 2022r..

Hauanenuk YMVY MZL—”“ lNacanramkuesa A.I'



AHHOTanus padoueii MPOrpaMMbl IUCIHUILINHBI

Hucuunnuna «CoBpeMeHHbIe NMpoOjemMbl (PU3MKKW» BXOAUT B 00s3aTENbHYIO,
yacTh 00pa3oBaTeIbHON MPOrpaMMBbl MarucTpaTypsl o Hamnpasienuto 03.04.02
«Duszuka».

JucuuminHa peanu3yeTcss Ha ¢uizndeckoM (akynprere AI'Y kadeapoii obmieit
buszuKH.

CopepxaHue AMCLMIUIMHBI OXBaTbIBaeT Kpyr Bompocos:lIpobiema KBaHTOBOM
TeOpUU. MaKpOCKONMYECKHE KBAHTOBBIE SBJICHUA MpUpoabl. DyHIaMEHTAIbHBIC
B3aMMOJICHCTBHUSL M 3JEMEHTapHble dYacTHUllbl. [IpoOieMbl COBPEMEHHOH TeopHuu
oTHOCUTeNbHOCTH. [IpoGiieMbl cOBpeMeHHON acTpOU3UKH U KOCMOJIOTUN

JlucuunnuHa HaneneHa Ha GOpMHpOBaHHUE CIAEAYIOUINX KOMIIETEHINI BBITYCKHUKA!
VYuusepcaneubie: YK -1,, o0menpodeccunonansubix: OIIK - 2,
npodeccuonanpubix: [1K-5,

[IpenogaBanre AUCIUILIMHBI TPEAyCMaTpPUBAET TMPOBEICHHUE CIEAYIOIMIMX BHUIOB
y4eOHBIX 3aHSATUN: JICKIIUU, JA00paTOPHBIC 3aHITHS, CAMOCTOsITeIbHAS paboTa.

Pabouast mporpamMmmMa AUCIUIUIMHBI TPEAYCMATPUBAET POBEICHUE CIIEAYIONINX BUIOB
KOHTPOJIL  yclieBaeMOoCcTH B  (opMe: KOHTpOJbHas paboTa, KOJUIOKBUYM H
IPOMEXKYTOUHBIN KOHTPOJb B hopMe 3a4eTa.

OO0beM TUCIUIIIMHBL 3 3a4€THBIX €AWHMII, B TOM uncie B 108 akagemMudeckux gacax
10 BUIaM YYCOHBIX 3aHATUN

Ceme- YueOHblIe 3aHATHA dopma
cTp B TOM YHCIIC MIPOMEKYTOYH
Bce- KonrtaktHas paboTta 00ydyarommuxcs ¢ IpenogaBaTeIeM CPC, B | oOii aTTecTaluu
ro Bce- W3 HUX TOM
TO Jlexum | Jlaboparopu | Ilpaktudec KCP KOHCyJIbTa | 4YHCIE
u BIC 3aHATHA KHe 180703 JK3aMe
3aHATHUSL H
2 108 32 16 16 76 3a4er




1.Ilesin ocBOCHMA TUCHUILIHHBI.

[lenp mOATOTOBKAa CTyIEHTAa K JACSITENBbHOCTH, TpeOyromen yriyoaeHHOM
dyHIaMeHTaIbHOH U Mpo(ecCHOHANbHON  MOATOTOBKM, B TOM  4YHCIE K
HAyYHO-HCCJEI0BAaTENIbCKONH paboTe A U3Y4YEHHUS! CTPYKTYpPbl U CBOMCTB HPUPOJIBI
TEOPETUYECKHUMHI METOAaMH Ha PA3JIMYHBIX YPOBHSX €€ OPTaHU3aIUHU OT SJIEMEHTAPHBIX
yacTull 10 Beenennoit u npenogaBanus (pU3MKHU B BBICIIUX YYEOHBIX 3aBEICHUSIX.

O0630p IKCIEPUMEHTAIBHBIX JOCTHXKEHUHM B PA3IUYHBIX 00JACTAX (PHU3MYECKUX
uccienoBanuii. CoBpeMeHHbIE MAaTeMaTHUYECKHe TEOpUU M MeTonbl. KoMmnbloTepHbIe
MeToabl Gpusznku. CoBpeMeHHbIe (PU3HUYECKUE TEOpUH (PYHIAMEHTAJIbHBIX SBICHUN U
IPOLIECCOB HA PA3NMYHBIX CTPYKTYPHBIX YPOBHSIX OpPTraHHU3allMd MaT€puu U TEOPHUH
KOJUICKTUBHBIX SIBJIEHMM Ha Ka)XXIOM TakoM YypoBHe. Pacuer u mnpexackaszaHue
pe3ynbTaToB  (PU3MYECKMX  HSKCIEPUMEHTOB W HaOJMIOAEHW  Hampumepax
byHIaMeHTaATBHBIX YPHEKTOB U SBICHHM.

2.Mecto qucuumuinnsl B ctpykrype OIIOII
Jlucimriaa BKITFOYeHA B 00s13aTenbHy 0 9acTh b1.0.02.04

[Tpouecc n3ydeHust AUCUUILIINH, GOPMUPYIOMUX TPOPECCHOHATBPHO 3HAYHMbIE
KauecTBa CTYACHTOB,00bIYHO BKJIIOYAE€T JBE€ (POPMBI ayJUTOPHBIX 3aHATUH —
JEKIIMOHHBIE W TpakTHUYecKue. JIEKIMH KaK YCTHOE CHCTEMAaTHYECKOE W3JIOKEHUE
y4eOHOT0 MpeaMeTa SIBISIOTCS OPUEHTUPOBOYHONW OCHOBOM JEUCTBUM ISl M3Y4YCHUS
TEOPETUUYECKUX BOMPOCOB MO yuyeOHMKaM U MoHorpadusm. [Ipaktuueckue 3aHATHS
NpelHa3HaYeHbl I YIIyOJieHWs TEOPETUYECKUX 3HAHWM, MPUOOpETEeHUs YMEHHM
YCTHOTO W MUCBMEHHOTO M3JI0KEHHsI y4eOHOro maTepualia M PEeHIeHUs pa3IMyHBbIX
y4eOHO-TIO3HABATEIBHBIX 3a/lad, Pa3BUTHUS HABBIKOB CaMOCTOSTEILHOTO aHaIHM3a
M3y4aeMbIX 00bEKTOB M MPOIIECCOB, 3AIIUTHI CHOPMYTUPOBAHHBIX BHIBOJIOB.

[Ipy w3ydeHHH COBpPEMEHHBIX TMPOOJEeM (UIUKK TPAKTUYCCKUE 3aHITHS
0COOEHHO Ba)XHBI, TaK KaK OHHM CIOCOOCTBYIOT (POPMHUPOBAHHUIO Yy CTYJEHTOB OCHOB
LEJIOCTHOTO MPEICTABICHUS O MPOLECCaX U SABJICHUSAX, MPOUCXOASANIMX B IMPHUPOIE,
OCHOB TpOo(eCCHOHATBHBIX 3HAHWW M YCTOWYMBOTO HHTEpeca K cdepe HaydyHOM
WHXEHEPHOU JEeSATEIbHOCTH, BBIPAOOTKE IMOHMMAHUS 3aKOHOMEPHOCTEW pa3BUTHS
HayK{ ¥ YMEHUIO MPOrHO3UPOBAThH JAIbHEUIIINE MYTH Pa3BUTHUS HAYKU U TEXHUKHU.

MeTtonnueckre ykazaHHs BKIIOYAIOT MEPEYEHb TEM CEMHUHAPCKUX 3aHITHI
corjacHo pabouel mporpamme AUCHMILUIUHBI «COBpeMEHHbIE MPOOJIEeMbl (GUZHKN» U
BONIPOCHI Il OOCYXKJIEHHS, TECThl MO pasleiaMm Kypca, TEeMbLTPEOOBAHMS K
COJIEp KaHUI0 peepaToB U CIIUCOK JIUTEPATYPHI.



3. Komnerenuuu ody4yarmerocsi, popmupyemsolie B pe3yibTaTe 0CBOCHUA
AUCHHUILIMHBI (IlepeYeHb IJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHS) .

Kon HaumenoBanue Kop 1 HaumeHoBaHue [Lmanupyemsie pe3ynbTaThbl [Ipouenypa
KOMIICTCHIINU U3 HHAUKaTOpa JOCTHXXCHUSA 06yquI/I5[ OCBOCHUA
OIIOIT KOMIIETeHITN I
VK-1. Cnocob6en M-U YK1.1.Ananusupyer 3HaeT:  METOABl  CHUCTEMHOTO W | YCTHBIH
OCYILIECTBIISATh KPUTHUYCCKUI | MPOOJICMHYIO CUTYaIUIO KaK KPUTHYECCKOTO aHAIIN3A; orpoc,
aHau3 MPOOIEMHBIX CHUCTEMY, BBISBIISS €€ Ymeer: MNPUMEHSTh METOJIbI | MUCHMCHHBIN
CUTYyalluii Ha OCHOBE COCTAaBJISIIOLIME U CBSI3U CHCTEMHOI'0 MOAX0Ja U KPUTHUYECKOTO | OMpoC
CHCTEMHOTO 110JIX0/1a, MEXy HUMH aHamu3a  OPOOJEMHBIX  CHUTYAI[HIA;
BBIPA0ATHIBATH CTPATETHIO Bnaneer: MeTonosiorueli CHCTEMHOTO H
JecTBUI KPUTHYCCKOTO aHauM3a MPOOIEMHBIX
cuTyanui
M-NVYK-1.2. Onpenensier Ywmeer: BBISIBJISTH poOJIeMHBIE
po6ers! B HHpOpMAaIHH, CUTYyaIWH, HCTIOB3YA METOJBI
HEOOXOIUMOM JTSI pEICHUS aHaiM3a, CHUHTe3a W aOCTPaKTHOTO
poOIeMHO cuTyarun, 1 MBIIUICHHS.
MIPOEKTHPYET MPOIECCH IO MX
YCTpaHEHHUIO
M-NVYK-1.3. Kputuaecku YMeeT: npou3BOAUTh aHAIU3 SBJICHHUMI
OIICHUBACT HAJICKHOCTh u 00pabaThIBaTh MIOJTyYCHHBIC
HCTOYHUKOB MH()OPMAIUH, pe3yNbTaThl; OILICHUBATh aJCKBAaTHOCTH
paboTaeT ¢ HpOTUBOPEUHBON U JOCTOBEPHOCTh HMH(OpMAIUU O
uHpOpManueil U3 pa3HbIX npoOJEeMHON CcHUTyanuu, paboTaTth C
HCTOYHUKOB MPOTHBOPEYHMBON MHpOpManuell U3
Pa3HBIX HCTOYHUKOB
M-NVK-1.4. Pa3pabaTsiBaeT 1 | YMeEET: OCYIIECTBIIATH MOUCK PEIICHUH
collepKaTeIbHO NpoOJEeMHBIX CHTyalldii Ha OCHOBE
apryMeHTHPYET CTPATETHIO JIEHCTBUH, SKCIEpUMEHTa M OIIBITa;
penIeHus mpooIIeMHO OTIpEJICNIATh B paMKax BBIOPaHHOTO
CUTYyaIl Ha OCHOBE anropuTMa BOITPOCHI (3amaun),
CHUCTEMHOTO U moJiIeKanue nanbHeel pa3padoTke
MEXTUCIMIUTMHAPHOTO W Mpeliarath CIIOCOOBI MX PCINCHHS,
MIOJIXOJI0B Bnaneer: TeXHONOTMSIMH BBIXOJA W3
NpOOJIEMHBIX  CHUTYAIlMil, HaBBIKAMH
BBIPA0OTKH CTPATErnu ICHCTBUN
M-NVYK-1.5 Crpout 3HaerT: METOIUKHU pa3paboTku
CICHAPHH Peai3aluu CTpATeTUH JACHCTBHIMA JUIsl BBISBICHHUS U
CTpaTeruu, onpenesss peuieHuss  MPOOJIEMHOW — CUTYallHu;
BO3MOJKHBIE PHUCKH H Ymeer: pas3pabaTeiBaTh  CTPATETHIO
mpeyiaras myTH X JIeHCTBUH, TPUHUMATh KOHKpPETHHIE
yCTpaHEeHHUS peIIeHN IS e Peaji3aliy;
Brageer: MeTogMKaMH —IIOCTaHOBKH
[eNn, OIpeneNeHuss crocoboB ee
JIOCTIDKEHUSI, Pa3pabOTKH CTpaTeruit
JIeHCTBUI
OIIK-2 CnocobeH B chepe OIIK-2.1. Bnageer HaBblkamMu | 3HaeT: - akTyaJbHbIE MPOOJEMBI, | YCTHBIN
cBoeil npodeccroHanbHON OpraHH3aIiu OCHOBHBIC  3aJlauyd,  HAMpaBJICHUS, | OTPOC,
JIeTeIbHOCTH HAYYHO-HCCIICIOBATENILC KOW | TCHICHIIMA M TEPCHCKTHBBI Pa3BUTHS | MUCHMEHHBIN
OpraHU30BBIBATh JIESITETLHOCTH. ¢u3MKH, a TaKke CMEXHBIX obmacteil | ompoc
CaMOCTOSTENbHYIO U HAYKA W TEXHUKH. - IPUHIIMIIGI
KOJUIEKTHBHYIO IUIAHUPOBAHHUS  AKCIIEPUMEHTAIBHBIX
HAYYHO-HUCCIIEOBATEIBCKYTO HCCIIe JOBAHMHA TUTS peeHus
IeATENHLHOCTD JIJIS TTIOHCKA, NOCTaBJIECHHON 3amadyd. YMeeT: -

BBIPAOOTKH U MPHUHATHS
penieHnii B 00J1acTH QU3MKH.

OIIK-2.2. Criocoben
HAXOIWUTh M IPUHUMATH
pelIeHsI, HEOOXOIUMBIE TSt
pEIICHHsI TOCTABICHHOM
3a7a4u.

CaMOCTOSITENIFHO CTaBUTh KOHKPETHHIC
3ama4d  HAyYHBIX HCCICNOBAHUH; -
paccMaTpuBaTh BO3MOXKHBIC BapHUAHTHI
peanuzanuu AKCIIEPUMEHTAILHBIX
HCCJIEIOBaHUM, OILICHUBAS 1204
JIOCTOMHCTBA W HEAOCTAaTKU. Bianeer: -
HaBBIKAMU (dbopmypoBaTh

KOHKPCTHBIC TCMBI HCCJICAOBAHM,




TUTAHUPOBATH
3aJaHHOU

3 dexTruBHOTO
MOCTaBJICHHOM 3a1a4H.

JKCTIEPUMEHTBI 1o
METOIMKE IS
pernIeHus

OIIK-2.3. Araimmsupyer,
HUHTEPIPETUPYET, OLICHUBACT,
MPEJCTABISICT U 3aIUINACT
PE3yIbTATHI BBINIOJIHEHHOTO
HCCIICIOBAHMUS C
000CHOBaHHBIMH BBIBOJIAMU U
PEKOMEHIAIUSIMH

3HaeT: - OCHOBHBIEC IPUEMBI 00PadOTKH

u MpeICTaBICHUS pe3ynbTaToB
BBINIOJTHEHHOT'O  HMCCJIEOBaHUS;

nepesoBoH OTE€UYECTBEHHBIN u
3apyOCKHBIA ~ HAy4YHBIH  ONBIT U

JOCTHKCHUA IIO TECMC HCCICIOBAaHUA.

YMeeT: - UCHIOIB30BaTh OCHOBHBIC
mpueMsl  00pabOTKH, aHamM3a |
NPENCTaBICHUS.  OKCIIEPUMEHTAIIBHBIX
JaHHBIX;

(dbopMynUpoBaTh W apryMEHTHUPOBATH
BBIBOJIBI UM PEKOMEHIALUH  T10
BBITIOJTHEHHOH paboTe.

Bnageer: - HaBbikamu 00pabOTKH,
aHaau3a u HUHTEPIpPETAIIHU
MOJTYYCHHBIX JIAHHBIX ¢
HCITOIb30BaAHUEM COBPEMEHHBIX
WHQOPMALMOHHBIX  TEXHOJIOTHH; -

(opMynHpoBaTh W APTyMEHTHUPOBATH
BBIBOABI M PEKOMEHJAIMK MO

HCCIIEIOBATENBCKOM pabore; -
OLICHUBATb, IPEJICTABIIATH U 3AIHIIATH
pe3yJbTaThI BBITTOJTHEHHOTO
HCCIENOBAaHUS ¢ 00OCHOBAHHBIMH

BbIBOJIaAMU U PCKOMCHAAUSAMU.

OIIK-2.4. CaMOCTOSTEIIHHO
BBIOMpPACT METOIBI
HCCIIeJOBaHMUS,
pa3pabaTbIBacT U MPOBOJUT
HCCJIEIOBAHU.

3Haert: - COBpPEMEHHEIE
WHHOBAIIIOHHBIE METOUKHI
UCCIIEJIOBAaHUH, B TOM 4YHCIE C
UCIIOJIb30BaHHEM

pOOJIEMHO-OPUCHTUPOBAHHBIX
TPUKIAHBIX TPOTPAMMHBIX CPEJICTB.
YmMeer: - mpemiarate HOBBIE METOIBI
HAYYHBIX UCCIICAOBAaHHUN 1 pa3paboToK,
HOBBIE METOIOJIOTHYECKHE MMOIXOMBI K
pEIICHUIO TOCTaBICHHBIX 3a/1ad; -
CaMOCTOSITENIFHO BBIOMPATh METOJBI
WCCIICZIOBAaHMS,  pa3padaTeiBaTh U
MIPOBOJUTD UCCIIEIOBAHUS.

Brnaneer: -HaBBIKAMH CaMOCTOSTEIIBHO

BBIOUPaTh  METOJBI  HCCIICJOBAHUS,

pa3pabaTbIBaTh " MIPOBOUTH

WCCIICIOBAHMSL.
TIK-5. Cnocoben IIK-5.1. Crocoben 3Haer: METOBI HCCIICIOBAaHMM, | Y CTHBIN
CaMOCTOSITEILHO TIPOBOJIUTL | aHATU3WPOBATH U 0000IIATh MpoBeJieHUs,, OO0pabOTKM M aHalu3a | Ompoc,
(usMyecKre UCCIeIOBAHUs, | PE3yJIbTaThl HATEHTHOTO pE3yJIbTATOB UCIIBITAHUIN U U3MEPEHHH; | MUCbMEHHBIN
aHaJIM3UPOBATH, JEIaTh MOMCKA M0 TeMATHKE MPOEKTa | KPUTEPHH BbIOOpPA METOZOB U METOJHK | OMPOC

Hay4HbIe 0000IIeHUS 1
BBIBOJIbI, BBIIBUTATh HOBLIE
UJIeH, HHTEPIPETUPOBATH U
MPEJICTABJIATH PE3YJIbTaThI
HAYYHBIX UCCIICIOBAHUM.

B oOacTi pyHIaMeHTaIbHOM
(busuKmy.

IIK-5.2. Co3maer
TEOPETHYCCKIE MOICIIH,
[TO3BOJISIOIIHE
MIPOTHO3UPOBATH CBOWCTBA
HCCIIEAYEMBIX 00BEKTOB, U
pa3pabaTbIBacT MPEATIOKCHHUS
10 BHEIPCHHIO PE3YIIBTATOB.

I1K-5.3. OcymectBiseT c6op
Hay4YHOW MH(pOPMAaIHH,
TOTOBHUT 0030pHI, aHHOTALH,
COCTaBIIsIET pedepaTsl U

HCCHQHOBaHHﬁ; npaBujia W YCJIOBHUA

BBINIOJTHEHUA  pabOT, TEXHUYECKHUX
pacderoB, O(QOPMIICHHS IIOIYIaeMbIX
pe3yIbTaToB.

Ymeer: MIPOBOANTD UCTIBITAaHUSA

u3MepeHusi 1 00paboTKy pe3yJbTaToB;
perucTpupoBaTh NOKa3aHMs MIPUOOPOB;
OPOBOAUTHE  PACUYEThl  KPUTHUECKHU
aHAJIM3UPOBATh  PE3YNIBTATHl  JIeJIaTh
BBIBOJIBL.

Brnaneer: BEIOOPOM HCHIBITATEIBHOTO U
HU3MEPHUTEILHOTO o0opynoBaHus,

HECO 6XO,I[I/IMOI‘O JUIISL IIPOBCACHUA




OTYeTHI, ONbIHorpaduy. WCCIICTIOBAaHUM; BBHIITOJIHEHUEM OIICHKH
IIK-5.4. YgacTByer B u 00paboTku pE3yIIbTaTOB
HAYYHBIX AUCKYCCHSX U WCCIICIOBAaHMSA; HAaBBIKAMH  BBIOOpa
MpoLeypax 3alKThl HAYYHBIX | SKCIIEPUMEHTAIBHBIX u
paboT Pa3IMYHOTO YPOBHSI, pacyeTHO-TEOPETHUECKHUX METOJIOB
BBICTYIIAET C JOKIAIaMH U pelieHus]  TMOCTAaBICHHOM  3ajauu
COOOIICHUSAMU 110 TEMATHKE UCXOJI U3 UMCIOIIUXCS MAaTCPUATBLHBIX
MIPOBOJIUMBIX UCCIICAOBAHMIA. | U BPEMEHHBIX PECYPCOB.

4. O0beM, CTPYKTYpPA U COJiepPsKaHue JUCHUIIJINHBI.

4.1. O0beM TUCUUIUIMHBI COCTaBIsAeT 3 3aueTHbIX eauHul, 108
aKaJeMHUYECKHUX YacoB.

4.2. CTpyKTypa JUCUHUILIUHBI.

4.2.1. CtpyKTypa JUCIUILUIMHBI B O4YHON opMe

Buasbl yueoHoii padoThl, ®DopMbI TEKYIIET0
Pa3znesibl M TeMBbI BKJIIOYAsl CAMOCTOSITEIbHYIO | & KOHTPOJIsl yCIeBaeMOCTH
Ne AUCHUIINHBI padoTy CTY€eHTOB U S (no nedenam cemecmpa)
n/n TPYAOEMKOCTH (B 4acax) g ®opma NpPOMeKyTOYHOI
a g aTTecTanuu (no
§ Z cemecmpam)
= 9 = s
) = =2 =
Qo = = © =
< =3 < =)
Q S = 2 2 =
= == = 3
= =% 8 = S S
= == &= [ al3) =
= 2 Bl 8= E S <
2 Bl RS 22| 0
S | 55| Re |28
= B8
Monynb 1 AKTyalibHBIE BOITPOCH MEKPOMHUPA
1 [Tpobrema kKBaHTOBOM 2 2 8 | YerHRIE M OMCBMEHHBIN
TeopUn orpoc, KOHTPOJIbHBIC
paboTsI
2 MakpocKonu4ecKue 2 2 8 | YerHRIE M HMCBMEHHBIN
KBAHTOBBIE  SIBJICHUSA ompoc, KOHTPOJIbHBIE
paboTHI
TIPUPOBI
3 dyHIaMEHTAJIbHbBIE 2 2 8 | VCTHBII ®W  NHMCHhMEHHBIH
B3aHMOHeﬁCTBHH u O11pOC, KOHTPOJIBHBIC
paboTsI
JJIEMEHTApPHbIE
YJaCTUIIEI
Hmozo no mooynio 1: 6 6 24
Monyns 2 AKTyallbHBIE BOIIPOCEI MAaKpOMHpa
4 [IpoGnemsbr u 2 2 14 | YcrHBlf M NUCBMEHHBIH
TIepCHEKTUBLI orpoc, KOHTPOJIbHBIC
o paboTsI
COBPEMEHHO
SHEPreTUKHU
5 VYnpasnsieMbiit 2 2 14 | YcrHBIlI HM  NUCBMEHHBIN
TepMOsIepPHbII orpoc, KOHTPOJIbHBIC
paboTsI
CHHTE3
Hmozo no modymio 2: 4 4 28
Monynb 3 AKTyanbHBIE BONPOCHI MEraMHupa
6 [IpoOGnembl 2 2 12 | VerHplif M NHUCbMEHHBIN
COBPEMEHHOU TEOPUU onpoc, KOHTPOJIbHBIC
paboTHI
OTHOCUTCIBHOCTHU




7 [TpoGnembr 4 4 12 | YerHBli M NHCBMEHHBIN
COBpPEMEHHOI orpoc, KOHTPOJIbHBIC
paborThl,
acTpou3uku u
KOCMOJIOIrun
Hmoeo no modymio 3. 6 6 24
UTOI'O: 16 16 76

4.3. Conep:xkanue TMCUMILVIMHBI, CTPYKTYPUPOBaHHOE 1O TeMaM (pa3aeiam).
4.3.1. Codeprcanue neKYUOHHBIX 3AHAMUN O OUCUUNTIUHE.

Mooynb 1. AxryanbHbie BONIPOCHI MUKPOMUPA

Tema 1. IIpoGnembl COBpEMEHHOI KBAaHTOBOW TEOPUH

ConepxaHue TeMbl

VYpasuenue llpeaunrepa n npunuun cynepno3unuu. KBaHToBast HEIOKaIbHOCTb.
OddexrAaponosa-boma. Kot llIpenunrepa. 3amyranusie coctostaus. [lapamoxe II1P.
CenexkTUBHOE UHECEIEKTUBHOE OMMCAaHNE KBAaHTOBBIX U3MepeHuid. [lapagokc 3eHoHa u
HeIpepbIBHbIE KBaHTOBbIen3MepeHus. Cxxarble coctossnus. HepaBenctBa bemna u
AKCIIEPUMEHTHI IO UX IpoBepke. KBaHToBas kpunrorpadus v TeaenopTaims.
[Ipo6sieMbl UHTEpIIPETAIIMN KBAHTOBOM MeXaHUKHU. KBaHTOBBIE CUCTEMBI C
nuccunanuei. JlekorepeHuus U nepexo K KJIacCUYecKoMy mpeemy.

Tema 2. Makpockonnyeckue KBaHTOBBIE siBICHUS [Ipupoapl.

ConepxaHue TEMbI

CBepXTEKYy4ECTh U CBEPXIPOBOAUMOCTD. BhICOKOTEMIIEpaTYpHAsI CBEPXIIPOBOJUMOCTb.
®eppomaraeTrzMm. CUIbHO QIIYKTYUPYIOIIHE CIIMHOBBIE cucTeMbl. JIazepsl. KBaHnTOBas
TEOPUSIKOTEPEHTHOTO cBeTa. CKaThIi CBET. DKCIIEPUMEHTAIIbHOE OOHAPYKEHNE
cxatusi. CriocoObl MOTyYeHUsl C:KaToro cBera. KBaHToBasi Teopusi HEOOpaTUMBIX
sBJIeHUM. KBaHTOBOE KHHETHUYECKOE ypaBHEHME. HeMapKoBCKMe KBAaHTOBBIE ITPOLIECCHI.
Pe3onaTopHasi KBaHTOBAsI NEKTPOIMHAMUKA.

ATOMHBIE 0030HHBIE KOHJICHCAThl. ATOMHBIH J1a3ep.

Tema 3. @yHmaMeHTAIbHBIC B3aUMOICHCTBHS M 3JIEMEHTAPHBIC YACTHUIIbI.
ConepxxaHue TeMbI

[Tpo6nemsl moucka equHcTBa GyHIaMEeHTANIBbHBIX ¢yl [Tpuponsl. Envnas
kanuopoBouyHasiteopust Beins. Enunas teopust Kanyuer — Kneiina. KanuGpoBounas
Teopus dNEeKTpociiadoro3anmoieiicTeusi. Ksanrosast xpomoagunamuka. HeabeneBbl
KanmuOpoBoUYHbIe Teopur. CTaHAapTHAS MOJIENb B (PU3UKE BHICOKUX SHEPTH.
CynepcummMmerpus u cyneprpaButanus. Teopus cynepcTpyH. KBaHTOBBIN BaKyyM.

Monynb 2 AKTyanpHbIE BOIPOCH MAaKpOMHPA
Tema 4. IIpoGnembl U IEPCIIEKTUBBI COBPEMEHHOM SHEPTETHUKU



CoaepxaHue TEMbI

Tema 5. YpaBisieMblil TEPMOSIEPHBINA CUHTE3
CopnepxaHue TeMbl

Mopnynb 3 AKTyanbHbIE BOIPOCH METaMHUpa

Tewma 6. [IpoGreMbl COBpeMEHHON TEOPUU OTHOCUTEITHLHOCTH.

CopaepxaHue TeMbl

Ycenexu v OrpaHUYeHHOCTD SMHIITEHHOBCKON TEOPUN OTHOCUTENIBHOCTH U IPABUTALIAM.
Teopust OTHOCUTENTBFHOCTH U COBpEMEHHAsI MaTeMaTudeckas pu3uka.
OxcnepuMenTanbHas mpoepka CTO u OTO. [Touck rpaBUTALIMOHHBIX BOJIH.

Tema 7. [IpoGsiemMbl COBpEeMEHHOM acTpO(PU3UKN U KOCMOJIOTHH.

ConepxaHue TeMbl

Pemenue npo6iem cranaapTHON Moaenu «ropsyei» Beenennoit. [Ipobnema
MPOUCXOXKICHUS CTPYKTYpHOCTH BO Beenennoit. Mndusiionnsie monenu Beenennoi.
TeMHas macca utemHas SHeprusi. HeWTpoHHbIE 3B€3/1bl, yJIbCAPBI U CBEPXHOBBIE
3BE3/IBI.

4.3.2. Cooeprcanue npakmuyeckux 3aHAMUIL N0 OUCYUNTUHE.
Mopyinb 1. AkTyanibHbIE BOIPOCHI MUKPOMHPA

Tema 1. IIpo0JieMbl cCOBpeMeHHOI KBAHTOBOI TeOpUH

ConepxaHue TEMbI

1. YpaBuenue Ulpenunrepa u npuHuun cyneprno3uinu. KBantoBas HEIOKaIbHOCTb.
Oddekr

2. AaponoBa-boma. Kot lllpeaunrepa. 3amyranasie coctosiaus. [Tapagokc DI1P.

3. CelleKTUBHOE MHECEIICKTUBHOE OMMMCAHNE KBAHTOBBIX M3Mepennid. [lapagokc 3eHoHa
Y HeNpepbIBHbIE KBaHTOBbIeM3MepeHus. Cxxarble cocTosHus. HepaBencTBa bemna u
AKCIIEPUMEHTHI O UX MpoBepke. KBanToBas kpuntorpadus u Tenenopramusi.
[Ipo6nembl HHTEpIPETAIIMK KBAHTOBOM MEXaHUKU. KBaHTOBBIE CHCTEMBI C
auccunamnuen. JlekorepeHuuys u nepexo K KIIacCu4ecKoOMy IIpeaey.

Tema 2. Makpockonuieckue KBaHTOBbIe siBjieHusi [Ipupoani.

ConepxaHue TeMbI

1. CBepxTeKky4ecTh U CBEPXIIPOBOJIUMOCTh. BbicokoTEMIIEpaTypHas
CBEPXITPOBOAUMOCTb.

2. ®eppomarHeTusM. CHIIbHO (QIYyKTYHPYIOLIUME CIUHOBBIE CUCTEMBI. JIa3epshl.
KBanToBas TeopusikorepeHTHOro cBeTa. CxKaTblii CBET. DKCIEPUMEHTAIIBHOE
obHapyxenne ckatus. CriocoObl OTyYeHHs CKaToro ceeTa. KBanToBas Teopust
HeoOpaTuMbIX sBiieHnd. KBaHTOBOE KMHETHYECKOEypaBHEeHHE. HemapkoBckue
KBaHTOBBIE ITpoLeCcChl. Pe30HaTOpHAs KBAHTOBASI JIEKTPOJNHAMUKA.



AToMHBIE 0030HHBIC KOHIEHCAThI. ATOMHBIN Ja3ep.

Tema 3. @®ynaaMeHTaIbHbIE B3AUMO/AEHCTBUS U 3JIeMEHTAPHbIE YACTHIBI.
CopnepxaHue TeMbl

1. [IpoGemsbl moucka eaquHcTBa GyHIAMEHTAIBHBIX cuil [Ipuponbl. Equnas
kasmmbOpoBouyHasteopus Beinsa. Equnas treopust Kanyusl — Knetina.

2. KanmuGpoBouHas Teopust 3aeKkTpociiadoroaumoieiictsus. Ksanropas
xpomoiuHamuka. HeabeneBsl kaimOpoBoUYHbIE Teopuu. CTaHIapTHA MOJIEh B (PU3HKE
BBICOKHUX 3Hepruil. CynmepcuMMETpHUs U CynieprpaBuTaIys. Teopus CynepcTpyH.
KBaHTOBEBIN BakyyM.

Mopyib 2 AKTyallbHbI€ BOIIPOCHI MaKpOMHpa
Tewma 4. [IpoGneMbl 1 IEPCIIEKTHUBBI COBPEMEHHOM YHEPTEeTUKU
CoJzepkaHue TeMbI

Tema 5. YnpaBisieMblid TEpPMOSIAEPHBIA CUHTES
ConepxaHue TeMbI

Monayne 3. AKTyanbHBIE BOIPOCH METaMupa

Tema 4. [TpoGsieMbl COBPEMEHHOM TEOPUU OTHOCUTEIBLHOCTH.

ConepxxaHue TeMbI

1. Ycnexu v OrpaHUYEHHOCTh SMHIITEHHOBCKOW TEOPUH OTHOCUTEIIBHOCTH U
rpaBUTALINU.

2. Teopust OTHOCUTEIBHOCTU M COBPEMEHHAsI MaTeMaTH4ecKasi PU3uKa.

3. OxcnepumenTanbHas npoepka CTO u OTO. [Torck rpaBUTAlMOHHBIX BOJIH.

Tema 5. [TpoGieMbl COBpeMEHHOM acTPO(PU3NKN U KOCMOJIOTHH.

CopaepkaHue TeMbl

1. Pemienue npo6iieM cTanaapTHON Mojienu «ropsiaein» Beenennoit. [IpoGiema
IIPOUCXOKICHHUsI CTPYKTYPHOCTH BO BeenenHom.

2. Undnsmmonnsie Mmoaenu Beenennoii. TemHuas macca nteMHas sHeprus. HeiitponHbie
3BE3/1bl, IIyJIbCAPBI U CBEPXHOBBIC 3BE3/IBI.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

B nporiecce MIPEToIaBaHUs TUCIIMTLTAHBI «CoBpeMeHHbBIE
poOsIeMbl (GU3HUKH »

MIPUMEHSIOTCS creayroiue o0pa3oBaTelibHbIE TEXHOJOTHH: pPa3BUBAIOLICE
oOydyeHue, mnpoOieMHOe OOy4YeHHE, KOJUIEKTUBHAS CHCTEMa oOy4eHus,

JEKUMOHHO-3aueTHass  cucreMa  oOydeHuss. Ilpuy dureHMm [gaHHOrO  Kypca
NPUMEHSIOTCA Takue BHUBI JICKUWH, KaKk BBOJHAs, JIeKUUA-uHGopMaius, 0030pHas,
npobieMHasi, JeKIUsA-BU3yaIN3aLIHA.

VYaenbHbI  BeC  3aHATUM, MPOBOJMMBIX B  HHTEPAKTUBHBIX  (opmax
(Jrekmusi-Oecena, JICKIUS-IUCKYCCHSI, JICKIUSA-KOHCYJIbTaIHs, npoOJieMHast



JEKIMs,  JICKIUS-BU3yalIM3alusl, JIEKIUs C  3alUIaHUPOBAHHBIMU  OLIMOKAMMU),
ONPEACIISIETCA IJIaBHOU LEJIBEO (Muccueil) nporpaMmmbi, O0COOEHHOCTBIO
KOHTUHI€HTa OOy4YalollUXCi ¢  COJACPKAaHMEM  KOHKPETHBIX NUCIMIUIMH, U B
1[EJIOM B y4eOHOM IIPOILIECCE 0 JAaHHOW AUCIUIIIIMHE OHU JOJIKHBI COCTABIISTh HE MEHEE
20 4yacoB ayIMTOPHBIX 3aHATHH.

[Ipu npoBeneHNN 3aHITHI UCTIOIB3YIOTCA KOMIIBIOTEPHBIE KJIACCHI, OCHAIIICHHBIE
COBPEMEHHOW KOMITBIOTEPHOU TEXHUKOU. [ Ipy U3110)KEHUN TEOPETUYECKOTO MaTeprata
UCIIOJB3YETCSl  JIGKIIMOHHBIM 3aJl, OCHAIIEHHBIH MYJIbTUMEINA MPOSKIIMOHHBIM
000pyI0BaHUEM U UHTEPAKTUBHOM TOCKOM.(ay/.B anetapun 40 mect)

[To BceMmy JEKIIMOHHOMY MaTepually TMOJATOTOBJIEH KOHCIIEKT JICKIUA B
ANEKTPOHHON ¢dopMe U Ha OyMaKHOM HocuTelie, OONbINasi YacTh TEOPETUUECKOTO
Marepualia Mu3Jlaraercia C IPUMEHEHUWEM CcilaijoB (Mpe3eHTauuil) B MpOrpamme
PowerPoint, a Tak)e ¢ UCIOJIb30BaHUEM UHTEPAKTUBHBIX TOCOK.

OOyuaroiie ¥ KOHTPOJIMPYIOIIME MOAYJIU BHEAPEHBI B y4eOHBIN Mpoiecc u
pa3MenIeHbl Ha OO6pazoBaTeTbHOM cepBepe JlarrocyHuBepcUTETa
(http://edu.icc.dgu.ru), K KOTOPHIM CTYJACHTBI UMEIOT CBOOOIHBIN TOCTYII.

6. YueOHO-MeTOAMUYECKOE 0OecieueHrne caMOCTOSITeILHO padoThl CTY/IEHTOB.
OueHouyHbIe CPeACTBA JJI51 TEKYIIEro KOHTPOJIS yCIeBAeMOCTH, TPOMeKYTOYHOM
aTTEeCTAIMM 10 HTOraM OCBOEHHS JTMCIUILINHBI.

Ilepeuens 6onpocoe ona camocmoamenvHoll padomvl CMyoOeHmos

Tembl 19 Buabl u coepkaHne caMOCTOATEIbHOM ®opmMa KOHTPOJIS
CaMOCTOAITEJILHOTO padoThI
H3y4YeHHus
Tema 1 [IpoGiema KBaHTOBOH TeopHH YCTHBIH ompoc
TECTUPOBAHNE
pedepat
Tema 2 Makpockonuueckue KBaHTOBbIC SIBJICHUS | Y CTHBRINA onpoc
TIPUPOJIBI
TECTUPOBAHNE
pedepat
Tema 3 dyHIaMeHTalIbHbIE B3aUMOJICHCTBUS U YCTHBIH ompoc
9JIeMEHTapHbIE YaCTULIBI
TECTUPOBAHUE
pedepat
Tema 4 IIpo6neMbl ¥ EPCIEKTHUBBI COBPEMEHHOM YCTHBIH ompoc
SHEPreTUKU
TECTUPOBAHNE
pedepar
Tema 5 YupaBinsemMblil TEPMOSIESPHBIN CUHTE3 YCTHBIN ompoc
TECTUPOBAHNE

pedepar



http://edu.icc.dgu.ru/

Tema 6 IIpoGaembl COBpeMEHHOH TEOpUH YCTHBIH ompoc

OTHOCHUTCJIBPHOCTH
TECTHPOBAHUE

pedepat

Tema 7 IIpobaemsl coBpemMeHHOW acTpodm3ukd # | YV CTHBIH orpoc

KOCMOJIOTHHU
TECTHPOBAHUE

pedepar

Buabi camocrosiTe/ibHOM padoThl CTy/IEHTA:

- U3y4EHHUE TEOPETHUECKOT0 MaTepralia o KOHCIIEKTaM JIEKIUi 1
PEKOMEHJOBAHHBIM Y4€OHBIM MTOCOOMSIM, MOHOTpaduUIeCcKON yueOHOM TuTepaType;

- CAMOCTOATCIIbHOC N3YUCHNUC HCKOTOPBIX TCOPECTUICCKUX BOIIPOCOB, BBIJICIICHHBIX B
nporpamMme J1uCHUINIIMHBI, HCPACCMOTPCHHBIX Ha JICKIIUAX

- BBIIIOJIHEHHE KOMILJIEKCA 33JIaHUi TEOPETUUECKOT0 XapaKTepa, paCu€THbIX U
rpaduueckux 1mo BCeM pasjeiaM JUCIUILINHBI;

- pereHne peKOMEHI0BaHHbIX 3a7a4 U3 COOpPHUKA 3a/1a4y TI0 BOJTHOBOU OTTHKE;
- U3yYECHHE TEOPETUYECKOr0 MaTepuasia o METOAMUYECKUM PYKOBOJICTBAM K
bu3nIecKoMy MPAKTUKYMY TI0 ONTHKE.

IMopsaI0K BHINOJIHEHUS] U KOHTPOJISI CAMOCTOSITeILHOI Pa00ThI CTY€HTOB:

- IPEeIyCMOTpEHA eXKEHEeeNbHas CaMOCTOsITeIbHAst paboTa 00yJaromuxcst 1o
U3yUYCHHIO TEOPETUUECKOTO JIEKIIMOHHOTO MaTepraa; KOHTPOJIb BBIITOTHEHUS TOM
paboThI MPETYCMOTPEH Ha MPAKTUYECKUX 3aHATHIX MO JAHHOW JUCLHUIUINHE;

- BBINIOJTHEHHE U MUCbMEHHOE 0(OPMIICHHE KOMILIEKCA 33JaHUN TEOPETUYECKOTO
Xapakrepa,

-IIPEyCMaTPUBAETCS MMCbMEHHOE BBIMOJIHEHNE 3TON CAMOCTOSATENBHOM pabOTHI €
TEKCTOBBIM, BKJItOUasi (POPMYIIbI, U rpapuueckuM opOopMICHUEM;

-KOHTPOJIb BBITMOJTHEHUS 3TOW CaMOCTOSTENbHOM pabOThI MPEAYCMOTPEH MPU
3aBEPIICHUHU U3yUYCHHsI JUCILUILTUHBI IO MPEACTaBICHHOMY B IIE€YaTHOM BHJIE OTYETY 10
3TOMY BUAY CAMOCTOSITEJIbHOM PaboThI;

7. @oHA  OUWEHOYHBLIX CpeAcTB  JJs  NpPOBeleHHS  TeKyllero
KOHTPOJISIyCIIeBAeMOCTH, NMPOMEKYTOUHOM arrecTanuu no
UTOramM OCBOEHMAIMCUMILINHBI.

7.1 Tunoevie KoHmponvHble 3a0aHUA

Bapuantel Tem pedeparTos
1. ®usuka Apucrorens.



2. IlpencraBieHust O CTPOSHUU BEIIECTBA B aHTUYHOM MUDE.

3. 'anuieii: OCHOBHBIE OTKPBITHSI.

4. Pabotel HproTOHA O MexaHUKeE.

5. Pa3BuTue B3rs10B Ha NpUpoy cBeTa: oT ['roiirenca 1o DWHIITEHHA.

6. Ilpunuun otHocutensHOCTH ["anmunest U TpyAHOCTH €ro 0000IIeHNs Ha
IEKTPOJUHAMUKY U ONTHKY.

7. PazBuTHe BOJTHOBOM ONTUKH B IIEPBOH mosioBuHE X 1X Beka.

8. Paboter dapazes no snekTpoauHamuke. [IpuHIun 61M3K01eUCTBYS.

9. Teopust 31€KTPOMAarHUTHOTO TOJIs1 MakcBemia ¥ ee SKCIIepUMEHTAIIbHAS
IIPOBEPKa.

10. I'unote3a aupa: ot Hekapra 1o DitHIITEIHHA.

11. DiiHIITENH U crienuanbHast TEOpUsl OTHOCUTEIIBHOCTH.

12. O6mas Teoprss OTHOCUTEIBHOCTH: UCTOPUSI BOSHUKHOBEHUS U
HKCIIEPUMEHTAJIbHBIE IOATBEPKICHHUS.

13. Ucropus pa3BuTusi KocMojoruueckux mnpenacrasienuii B 20-30-bie rogsl XX Beka.
14. CoBpeMeHHbIE KOCMOJIOTUYECKUE MPEACTABICHUS U MOATBEPKAAIOIINE UX (PAKTHI.
15. PenukTOoBOE U3ITy4YECHUE.

16. Pa3BuTHe npeacTaBiaeHuit o mpupoae TermnoThl oT ["anumes no cepenunbl X1X Beka.
17. Pa3zBuTHe MoneKyIsIpHO-KMHETHYECKOU Teopur B X1X Beke.

18. OTkpbITHE IEKTPOHA.

19. OtkpbITHE PEHTTEHOBCKOIO U3JIy4€HHUE U UCCIEA0BAHNUE €TI0 IPUPOIBL.

20. OTkpbITHE PaAMOAKTUBHOCTH: OT bekkepens 1o Mapuu Kropu.

21. PazButue saepHoit puszuku: ot 1900 1o 1920 roxa.

22. OTKpbITHE [IJITAHETAPHOU MOJIENN aToMa U Mozelb bopa.

23. VccnenoBaHus cekTpa U3JIydeHUs: a0COIIOTHO YEPHOTO Tena U padboTsl [1nanka
1900 ronxa.

24. T'unore3a DitHiTeitHA 0 (POTOHHOM MPUPOJIE CBETA U €€ IKCIIEPUMEHTAIbHAs
IIPOBEPKA.

25. Pa3Butue saepuoit pusuku: ot 1920 no 1940 roga. Moaenu aToMHOTO sizipa.

26. Vctopust pa3BUTHUS SAEPHOIN SHEPTETUKH.

27. Pa3BuTHe HEPEIATUBUCTCKON KBaHTOBOM (Gm3uku: oT bopa no upaxa.

28. TIonbITKN MOCTPOEHUS PEISTUBUCTCKON KBAHTOBOM MEXaHUKU U MPUYNHA UX
HEyIauu.

29. Mcropust co3naHusi KBAaHTOBOW JIEKTPOIMHAMUKH U U3MEHEHUE B3IJIAJI0B Ha
IIPUPOAY BaKyyMa.

30. PazButue ¢puszuku s5emMmeHTapHbixX yactuil: ot 1930 qo 1970 romos.

31. Co3nganue Teopuu IEKTPOCIadbIX B3aUMOJCHCTBUI U KBAHTOBOM
XPOMOJIMHAMUKHU.

TpedoBanus k coxep:kaHuI0 U opopmiieHHI0 pedeparta

Pedepar obhopmiisiercs B coorBeTcTBUM ¢O0 CTaHIAPTOM MIPEATPUSTHS U
BKJTIOYACT TUTYJIBHBIN JIUCT, COJICp KaHNe, BBEIACHUE, pa3/Ie)ibl OCHOBHOH YacTH,
BBIBOJIBI M CTIMCOK HCIIOIB30BaHHOM uTepatypbl. O0beM pedepara — 15 ... 20
CTPaHUI] MAIIIMHOIIMCHOTO TEKCTA.



Bo BBeageHnM xapakTepu3yeTcs akTyallbHOCTh paccMaTpuBaeMoi B pedepare
pOo0JIEMBI, €€ MECTO M POJIb B UCTOPUU HAYKU U TEXHUKH. Pa3nens OCHOBHOM 4acTH B
3aBUCUMOCTH OT Crielu(UKU TeMbI pedepaTa BKIIOYAIOT HCTOPUIO HAYIHBIX OTKPBITHI
(n300peTeHuit), bnorpaduueckre JaHHbIe yYeHOTro (M300peTaTers), HauboJiee BaKHbIC
OTKPBITHSIN H300PETCHUS B OTIEIBHBIX OTPACISAX HAYKU U TEXHUKH, OCHOBHBICITAIIBI
Pa3BHUTHUA OTPACIICH HAYKU M TEXHUKH U T.1. B BBIBOJaX CleIyeT MmoKazarhb
TEOPETUYECKOE U MPUKIIATHOE 3HAYCHHE JAHHOTO HANIPABIICHUS AJIs
HAy4YHO-TEXHHUYECKOTO TMporpecca

KOHTpOIBHBIE BOITPOCHI
1. Crpykrypa, METOIBI U AMHAMHUKA (PU3NYECKOTO IMO3HAHUSI.
2. CBs13b (DM3HKH C IPYTUMH HayKaMu, (€CTECTBEHHBIE,
T'YMaHUTapHBIE ¥ PUKIIATHEIC)
3. ABTOMatnueckue Gpuznyueckune Bo33penus Jlemokpara.
4. Ctpoenue coaHeyHoi cucteMbl o KonepHuky.
5. [IpuHLIUIIBI MEXaHUYECKON KapTHUHBI MUPA.
6. [TpuHIIUIIBI KOCMUYECKOTO JIEUCTBUSI.
7. I'padmueckuii METO ONMCAHUS TEPMOJAMHAMUYECKUX MPOIIECCOB U LIMKJIOB.
8. 3aKOH COXpaHEHHUsI SHEPTHUH.
9. ®u3HYECKU CMBICIT SHTPOTIHSI.
10. Craructuueckoe TOJKOBaHUE BTOPOTO Hayalla TEPMOAMHAMHUKH.
11. I'unoTe3a «remnoBoil cMepTu» BeeneHHo.
12. 3akoHBI  MOCTOSIHHOTO TOKA.
13. Tlapa - nua- MarHeTU3M.
14. DnexTpoOMarHUTHBIE BOJIHBI.
15. BoHOBas ¥ KOPITyCKYJIsipHAsi TEOPUS CBETA.
16. CnexTpockornusi.
17. PacuienyieHre  CHEKTPaNbHBIX JTUHEH MO JeHCTBUEM MAarHUTHOTO TOJIA.
18. PentrenoBckue qyymu.
19. Teopust ABUKEHUS DJIEKTPOHA.
20. OnTuka IBHKYIIUXCS CPE]I.
21. O0mas u cnenuanbHasi TEOpUsi OTHOCUTEIIBHOCTH.
22. PazpuTne aTOMHOM (DU3UKKU U KBAHTOBOU TEOPHHU.
23. PazButue siaepHoil pu3uku U GU3UKHU 3JIEMEHTAPHBIX YaCTHUII.
24. dusuku - naypeatsl HoOeneBckoil mpemun.
25. [IpuHITMT HEOTIPENETIEHHOCTH M MPUHITUTI TPHYUHHOCTH.
[TpUHIUT TOTOTHUTETFHOCTH.
26. IIpuHIUIIBI OJIU3KOJCUCTBUS W JAJIbHOACHCTBUS.
27. [lpunuun camoopranu3zauuu. CuHepreTHasl.
28. OTAnuKsi HEPaBHOBECHOU CTPYKTYPhI OT PABHOBECHUH.
29. IIpo6ieMbl SHEPTETUKH.
30. Hanotexnounorus.
31. ®azoBbie IEPEX0/Ibl BTOPOro pojia (KpUTUUECKUE SBICHUS).
32. IlepcrieKTUBBI pa3BUTHS (PU3UKU.



Bomnpoce! AJ1s1 caMONIPOBEPKH CTYAEHTaM

UYro uzyuaet pusuka?

KakoBa coBpemeHHas CTpyKTypa pu3nuku?

KakoBbl MecTO (PM3UKH B CHCTEME HayK U €€ POJib B Pa3BUTHUU €CTECTBO3HAHUS?

6. KakoBbI OCHOBHbBIE ATAIbl Pa3BUTHS PUIUKUA?

KakoBbl OCHOBHBIE ATanbl Pa3BUTHUS NPEICTABICHUN O IPOCTPAHCTBE U BPEMEHU U

OCHOBHbIE (pU3MUECKHE KOHLEIIUHU POCTPAHCTBA U BPEMEHU?

YeM oTiIMYAETCS SKCIIEPUMEHT OT HAOIIOACHUS?

7. Kak cBsi3aHO NpeACTaBIEHUE O CYLIECTBOBAHUU (Upa ¢ MPUHLIUIIOM
OTHOCHUTEJIbHOCTH?

8. Yro Takoe NpUHLHUII OJU3KOAEHCTBUS U TATbHOJAEHCTBUS U KaK MEHSUIUCDH B3IJISAbI
Ha OPUPOAY HIEKTPOMATHUTHOTO B3aUMOIEHCTBHS?

9. IloueMy NMpUHIUI OTHOCUTEIHHOCTH DWHIITEHHA HE COTJIACYETCs C
HproToHOBCKMME TpeCcTaBIeHUAMU 00 aOCOTIOTHOM BPEMEHH.

10.B yem TpyaHOCTH MOCTPOCHUS PENATUBUCTCKON TEOPUH TPABUTALIAN?

11.KakoBbl NpeaOCHIIKHA MOCTPOECHUS T€OMETPU3OBAHHON TEOPUH I'PAaBUTALIUN?

12.Kakue u3MeHeHUs MPOU30LLUIA B KOCMOJIOTUU B XX Beke?

13.Kak OblTM MOJTy4YeHBI IEPBbIE CBUETENHCTBA PEATbHOCTU CYLIECTBOBAHMS aTOMOB?

14.TToueMy MONEKYISIPHO-KUHETHYECKAsI TEOPUs MO/IBEPrajach KpUTUKE B KOoHIEe XIX
BeKa?

15.Kakue cBUETENbCTBA PEAIBHOCTH CYILIECTBOBAHUS aTOMOB, ITOJTY4EHHBIE B
koHile XIX — nHavane XX Beka OKa3aJIMCh PEIIarouMu?

16.B 4yeM cocTOsIM TPYIHOCTH KJIACCUYECKON (PU3UKH MPU ONKUCAHUU CTPOECHMUSI
aTOMOB?

17.Y1o HOBOTO BHEC]IA KBAHTOBAS TEOPHUS OIS B (PU3UIECKYIO KApTUHY MHUpa?

18.KakoBbI COBpeMEHHbIE MPECTABICHUS O CTPOCHUH BellecTBa?

O E

o

1.2. Memoouueckue mamepuanot, onpeoessaioujue npoyeodypy OUeHUBAHUs 3HAHUIL,
YMeHUil, HABbIKOE U (W) ONbIMA 0EAMETbHOCHIU, XAPAKIMEPUSYVIOUAUX I ANbL
dopmuposanua komnemenyuii.

OOt pe3ysbTaT BEIBOJUTCS KaK MHTErpaJIbHAsS OLICHKA, CKJIAIbIBAIOIIAS U3 TEKYIIIETO
KOHTpOJIs - 50% 1 mpoMekyTouHOro KOHTpoJis - 50%.
Texymuit KOHTPOJIb MO AUCLUILIMHE BKIIFOYACT:

Jleknuu

* mocelieHue 3auaTuii — 10 6ayIos,

* aKTUBHOE y4acTHe Ha JICKIUAX — 15 6aios,

* YCTHBIN OTMPOC, TECTUPOBAHUE, KOJJIOKBUYM — 60 0auioB,

1 j1p. (mokmanel, pedeparsl) — 15 6amios.

[IpakTnueckue 3aHsATHS

* mocenieHue 3auaTuii — 10 6ayios,

* aKTUBHOE YYacCTHE Ha MPAKTUYCCKUX 3aHATUAX — 15 OamioB.,



* BBITTOJTHEHUE JOMAITHUX PaboT — 15 6aos,

* BBITIOJTHEHUE CAMOCTOSTEIIBHBIX PaboT — 20 6amios,

* BBITIOJIHEHUE KOHTPOJIBHBIX padoT — 40 6aios.
[IpoMexyTOUHBINM KOHTPOJIb IO AUCLUILINHE BKIIOYAECT:
* YCTHBIN ompoc — 60 GasioB,

* MUCbMEHHAs! KOHTpOJIbHas padoTa — 30 Oasios,

* TecTupoBanue — 10 6amios.

8. [lepeyeHb OCHOBHOM M IONOJTHUTEIbHOM Y4eOHOM JIUTEPATYPhI, HE00OX0IMMOI
JJISE OCBOCHUS JUCUMILJIMHBI.

a) OCHOBHas JIUTepaTypa:

1. benunckwii, A. B. KBanToBble nuamepenus : yued. nocodue / benunckuii, Anekcanip
Burtansesuu. - M. : BUHOM. J1a6. 3nanmii, 2008. - 181,[3] c. - ([Pusukal). - JlomymeHo
YMO no knaccuu. yHuepcutet. oopazoanuto PO. - ISBN 978-5-94774-725-6 : 190-
00.

2. Henuma, H.®. ®usuka 35eMeHTapHbIX YacTull : yueo. mocodue 11 By3oB / H. @.
Henuna. - M. : Beicr. mkomna, 1977. - 608 c. : mi. - 1-51.

3. Jlunne, Aunpeit [Imutpuernd. duznka 31eMeHTAPHBIX YaCTULl U HHDIISAIIMOHHAS
kocmodtorus / Jlunne, Auapeit Jimutpuesuu. - M. : Hayka, 1990. - 275 c. : un. ; 22 cm. -
bubmuorp.: c. 263-273 (359 nazs.). - ISBN 5-02-014345-6 : 4-101.

0) JIOMOJHUTENbHAS JINTEPATypa

1. Scuuukwuit, JI. H. CoBpemennbie mpoOaembl HaykH : yueO. mocodue / SICHULIKHIA,
Jleonun Haxumosuu, T. B. Jlanuneuy. - M. : BUHOM. J1a0. 3nanuii, 2008. - 294,[2] c.
: mi1. - (HaykoBenenue). - PekomenoBano HMC nio mat. u Mmexanuke YMO no
KJaccud. yHuBepcuteT. oopazoBannio PO. - ISBN 978-5-94774-774-4 : 190-00.

2. KpacuukoB, Anaronuii CepreeBud. @u3nka 31eMEHTapHBIX YaCTUI] : yueOHOe
nocobue K crienkypcy / Kpacaukor, Anaronuit CepreeBud. - Ps3ans : PI'TIM, 1992. -
99, [3] c. : un. ; 19 cMm. - bubuorp.: c. 101 (12 nazBauwuii). - 0-25.

3. I'yceiixanoB, M. K. Konnenuuu coBpeMeHHOr0 €CTECTBO3HAHUS | YUEOHUK /
I'yceiixanos, Maromenbar Karuposuu, O. P. Pagxa6oB. - 6-¢ uza., nepepad. u jgor. -
M. : Jamkos u K, 2009, 2008, 2007, 2004. - 539 c. - PekomergoBano MO P®. - ISBN
978-5-91131-306-7 : 220- 00. MecTox

4. T'yceiixanoB M.K., Maromenosa ¥V.I'-I'., I'ycelixanoBa @.M. CoBpeMeHHbIE
npoOsembl ectrecTBeHHBIX HayK. CankT-IlerepOypr-Mocksa-Kpacunomap 2017, 276¢.

9.IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIUOHHOM ceTH

«HTEpHET», HEOOXOTUMBIX JJISl OCBOCHHUS TUCHUTLITHHBI

1) eLIBRARY .RU[DnexTpoHHBIipecypc]: anexkTponHas oubnumoreka /Hayy.
ANEeKTpOH. 6-ka. — MockBa, 1999 -. Pexxum noctyna:
http://elibrary.ru/defaultx.asp(mara oopamenus: 01.04.2017). - £3. pyc., anri.
2) Moodle [DnekTpoHHBIHpECYpC]: CUCTEMa BUPTYaTbLHOTO 00yUYeHHEM: [0a3a



http://elibrary.ru/defaultx.asp

nanubix| / Jlar. roc. yH-T. - Maxaukana, 1. - Jloctyn u3 cetu JII'Y wnm, mocine

PETHCTpAIlUU U3 CETH YH-TA, U3 JIFOOON TOYKH, UMEIOITeH 1ocTyn B mHTepHET. - URL:

http://moodle.dgu.ru/(nara o6pamenus: 22.03.2018).

3) Onextponnbiii katanor Hb JAI'Y [OnexTpoHHbIN pecypc]: 0a3a JaHHBIX COIEPIKUT

CBEJICHUS O BCeX BUAAX JIUT, moctynaromux B poua Hb AI'Y/[larectanckuii roc. yH-T. -

Maxaukana, 2010 - Pexxum nocryma: http://elib.dgu.ru, cBo6oausIii (1aTa obparieHus:

21.03.2018).

4) DBCIPRbooks: http://www.iprbookshop.ru/

Jluuensunonusii  joropop Ne 2693/17otr 02.10.2017r. 006 oka3zaHWM YCIYr MO

npeaocTaBiaeHuo aocrymna. Jloctyn omxpoim ¢ ¢ 02.10.2017 2. oo 02.10.2018 no

noonucke( docmyn 6yoem npoojieH)

5) DneKTpOHHO-OMOIMOTEeUHAsT CUCTeMa «YHUBEPCUTETCKas OuONIMOTeKa OHJIANH

www.biblioclub.ru  nmoroBop Ne 55 02/16 ot 30.03.2016 r. 00 okazaHuu

UH(GOPMAIIMOHHBIX YCIIYT.(IOCTYI MPOJUIeH A0 ceHTs0ps 2019rona)

6) HamumonanpHas AIIEKTPOHHAS oubnmmoTexa https://H306.pd/. JloroBop

Nel01/HOB/101/H3B/1597 ot 1.08.2017r. JloroBop AeHCTBYEeT B TedeHHH | roma c

MOMEHTA €ro MOJIIUCaHUsI.

7) ®enepanbhblii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

8) ®enepanbHoe Xpanwnuile «Enunas Komteknus mudpoBbIX 00pa3oBaTeIbHBIX
pecypcosy» http://school-collection.edu.ru/

9) ®usuka [DnexkTpoHHbIN pecypc]: ped. xkypa. BUHUTU. Ne 7 - 12, 2008 / Beepoc.
WH-T Hay4. uTexH. uHpopm. - M.: [M3a-so BUHUTH], 2008. - 1 251eKTPOH.OMNT. TUCK
(CD-ROM). - 25698-00.

10) Poccwuiickuii mopran «OTkpsITOro 00pasoBanus» http://www.openet.edu.ru

11) Caiit obpa3oBarenbHbIX pecypcoB [larrocynuBepcurerahttp://edu.icc.dgu.ru

12) HudopmanmoHHbIe pecypcebl Hay4YHOU onbImoTeKn

Harrocynusepcuretahttp://elib.dgu.ru (moctym wuyepe3 mnardpopmy Hay4unoit
3IIEKTPOHHOM OubnnoTeku elibrary.ru).

13) ®denepanbHbIA HIEHTP 00pa30BaTEIHLHOTO 3aKOHOaTenbCTBA. http://www.lexed.ru

14) www.affp.mics.msu.su

15) www.iglib.ru - MutepHeT-0MbIMOTEKA 00pa30BaTEeNbHBIX HM3JaHUN, B KOTOPBIH

cOOpaHbI AJEKTPOHHBIE YUEOHUKH, CIIPABOYHBIE U yUeOHbBIE TOCOOUSI.

10. MeToanueckne YKazanud 1Jis oﬁyqamumxm M0 OCBOCHHUI0 JUCIIUITJIMHBI.
MeToauueckne YKazanud CTyACHTaM

B xone xypca OyayT mpoBeaeHBbI CEMUHApbl, Ha KOTOPBIX CTYJIEHTHI CMOTYT
u3yuuTh JaucuuiuimHy OcHoBbl Kocmosornu, cpaenath AOKJIAAbl [0 HOBEHIIMM
JOCTHKEHUSIM B 00JIaCTH €CTECTBO3HAHUS, a TaK)Ke 00CYIUTh HanboJiee aKTyalbHbIE U
NEPCIEKTUBHBIE HANIPABICHUS pa3BUTHUSA. J{JIl MOATOTOBKM K CEMUHApaM HEOOXOIUMO
MOJIb30BaThCS COOTBETCTBYIOIIEH Yy4eOHO-HAYyYHOH JIMTEpaTypoil, HMeEIoIIeics B


http://moodle.dgu.ru/
http://elib.dgu.ru/
http://www.iprbookshop.ru/
http://www.biblioclub.ru/
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/
http://www.lexed.ru/
http://www.affp.mics.msu.su/
http://www.iqlib.ru/

oubnunorexe [AI'Y, a Taxxke oOmenoctynubiMu MHTepHET-IOpTanamMu, coaepKaliiMu
00JbIIOe KOJIMYECTBO KaK HAyYHO-TIOMYJISIPHBIX, TaK M Y3KOCHEIMATU3UPOBAHHBIX
CTaTe, MOCBSIIEHHBIX PA3IUYHBIM aCIIEKTaM KOMIIBIOTEPHON TEXHUKU

3aaHus 0 CaMOCTOSITENIbHOM paboTe MOTYT OBITH O(POPMIICHBI B BUJIE:
® KOHCIEKTUPOBAaHWE MEPBOMCTOYHUKOB U APYTroil y4eOHOU JUTEpaTyphIMpopadboTKa
yueOHOro Marepuana (0 KOHCIEKTaM JICKIUH y4eOHOW M Hay4dyHOW JUTeparype)
MOJITOTOBKA JIOKJIAJ0B HAa CEMHHApaX M MPAKTHYECKHX 3aHATHSIX, K yYacTHIO B
TEMaTHYECKHUX JUCKYCCHUSX;
e paboTa c HOpMAaTUBHBIMU JOKYMEHTaAMU M 3aKOHOAATEIILHON 0a30ii;
® TIOMCK U 0030p HAYYHBIX IMyOJIMKAIIMN U JIEKTPOHHBIX HCTOYHUKOB WH(MOpMAITNH,
MOATOTOBKA 3aKIIOUEHHUS TI0 0030DY;
e HanucaHue pedeparos;
e paboTa ¢ TeCTaMH W BOTIPOCAMH JIJIsl CAMOTIPOBEPKH,
e 00pa0oTKa CTaTUCTUYECKUX JAaHHBIX, HOPMAaTUBHBIX MaTEPUAJIOB;
® aHaJINU3 CTATUCTHUUYECKHUX M (PAKTUUECKHX MaTEpUaJIOB, COCTABIIEHUE BHIBOJOB HA
OCHOBE MPOBEJAECHHOT0 aHaIN3a U T.]I.

MeTtoanyeckue PEKOMEHIAIUA IIPENIOoaaBaTE/II0

1. U3yunB 1i1yO0KO cojeprkaHne ydeOHON AUCIUILUIMHBL, IIeIec000pa3Ho pa3padboTarh
MaTpuIly Hanbojee MpeOYTUTEILHBIX METOI0B 00y4YeHUS U (HOPM CaMOCTOATEILHOMN
pabOThI CTYJIEHTOB, aICKBATHBIX BUIaM JICKITMOHHBIX U CEMHUHAPCKUX 3aHSITHH.

2. Heobxoammo mpeaycMoTpeTh pa3BUTHE (HOPM CaMOCTOATEIHHON paOOThI, BEIBOS
CTYJICHTOB K 3aBEPIICHHUIO U3YYCHHS YUeOHOUM MTUCIUIIITNHBI Ha €€ BBHICIITUN YPOBEHb.
3.ITaker 3amaHuii JyUIsi CaMOCTOSITENIBHOM pabOThl ClIeAyeT BbIAaBaTh B Hadaie
CEMECTpa, ONpPEACIIMB TMpeAeIbHbIC CPOKM WX BBIMOJTHCHUS W CHAYH. 3aJaHUs IS
CaMOCTOSITENIFHOM ~ pabOThl  KENaTeNbHO  COCTaBIATh M3 0O0SM3aTeNbHONM |
(dhaxkyJIbTaTUBHOU YaCTEH.

4. Opranu3sysi caMOCTOSITEIbHYIO paboTy, HEOOXOAMMO MOCTOSIHHO 00y4aTh CTYICHTOB
METOJIaM TaKoi paOOThI.

5. By3oBckas jeknms - TJIAaBHOE 3BEHO JUJIAKTHUECKOTO IMKIA oOydeHwms. EE 1enp
-popMHUpOBaHNE y CTYACHTOB OPHUCHTHUPOBOYHOW OCHOBBI IS TOCICAYIOIIETO
yCBOCHUSIMATEpUAda METOJOM caMOCTosITeNbHOW paboTel. CojepkaHue JEKIUU
JIOJDKHO OTBEYATH CIICAYIONIUM TUIAKTUYECKUM TPEOOBAHUSIM:

-U3JI0’)KEHHE MaTepralia OT MPOCTOTO K CIOKHOMY, OT M3BECTHOTO K HEM3BECTHOMY;,
-JIOTHYHOCTh, YETKOCTb U SCHOCTb B U3JIOKEHUU MaTepHaa;

-BO3MOKHOCTbH MPOOJIEMHOTO U3JIOKEHHUS, TUCKYCCUH, TUAJIOTa C 1IeJIbI0 AKTUBU3AIUU
NS TEbHOCTH CTYACHTOB;

-0TIopa CMBICJIOBOM YaCTH JICKITUU Ha TIOITTHHHBIC (PaKThI, COOBITHS, SBJICHHUSI,
CTaTUCTHUYECKHUE TaHHBIC;

-TECHasl CBSI3b TEOPETHYCCKUX TOJOKEHWW W BBIBOJAOB C TMPAKTHKOW U
OynymennpodecCHOHATBPHON ESITEIBHOCTRIO CTyneHTOB.[IpenogaBaTenb, YATAFOIIHIA
JIEKIIMOHHBIE KYPCHI B BY3€, TOJDKEH 3HATH CYIIECTBYIOIINE B MEarOTHICCKON HAYKe U
UCIIONI3yeMbIE€ HA  TMPAKTUKE BapUAHTHl  JICKIWWA, WX JIUJAKTUYECKHE |
BOCITUTHIBAIONIAE BO3MOXKHOCTH, a TAaKXKe€ WX METOAMYECKOE MECTO B CTPYKTYpe



nporecca 00y4eHHs.

6. CemuHap NPOBOAUTCSA MO Y3JIOBBIM M HamOOJee CIOXKHBIM BOMpocaM (Temam,
pazzaenam) yuyeOHoU nporpaMmbl. OH MOXKET OBITh OCTPOEH KaK Ha MaTepualie OJHOM
JIEKIIUH, TaK ¥ Ha COJIepKaHUU 0030pHOM JIEKLIMH, a TAKXKE 0 ONpenenéHHoN Teme 0e3
YTEHUS MPeIBapUTEIbHON JieKunu. ['1aBHas u onpenesnstoniasi 0co0eHHOCTh JTH000T0
CeMHMHapa - HaJlU4ue ODJIEMEHTOB JUCKYCCHUU, NPOOJIEMHOCTH, JIUANOra MEXIY
npernoaaBaTesieM U CTyICHTaMU U CAMUMH CTYyJIEHTaMHU.

11. Ilepeyenb  HMH(POPMALUMOHHBLIX  TEXHOJIOTHH, MCIOJb3yeMbIX  IpH
OCYLIeCTBJIEHHH O00pa30BaTeJHLHOr0 TMpolecca Mo AUCUMIVIMHE, BKJIKYAas
nepeyeHb MNPOrpaMMHOrO oOecrieyeHUsi U HMHGPOPMALMOHHBIX CIPABOYHBIX
CHCTEM.

baza pgamapix OumOmmoreku JII'Y, temarmueckue 0a3pl manabix PYBPUKOH,
APBUKOH, Hayunast anekTpoHHas OubimnoTeka, Y HUBEpCUTETCKasi HH(POpMaIlmoHHas
cucteMa POCCUS, Poccuiickas rocygapcTBeHHas: OMOIMOTeKa U Apyrue. Y YeOHUKH,
3aJauyHUKl U crpaBouHas Jureparypa mno KCE  ngoctymHa Ha - caiite
http://eqworld.ipmnet.ru/ru/library/physics.htm. 3apyOexHble 3JIEKTPOHHBIC HAYYHBIC
uHpopmarmonnsle pecypebl: TheEuropeanLibrary — poctym k pecypcam 48
HanpnonanbHbix 6uOauoTex EBpornsbl.

1. IIporpammHoe oOecrieueHue i JEKIHM, CPEACTBO MPOCMOTpPa M300pakKeHH. 2.
[IporpaMmMHoe oOecnieueHre B KOMIBIOTEPHBIM KIAcC, CPEACTBO TMPOCMOTpA
n300pakeHuit, UHTEepHeT, e-mail

12. Onucanme MaTepHAIbHO-TEXHHYECKOH  0a3bl, HeoOXomgMMOUW ISt
OCYLLIECTBJICHHS 00Pa30BaTEJIbHOI0 NPOLECCA 10 AUCHHUILIHHE.

Hcnonp3oBanne Mmarepuanos B Internet.

Hcnonp30BaHue npe3eHTaunm

AKTHUBHBIE METOJTI O0yUEHUS

KOMIBIOTEPHOE U MYJIbTUMEAMIHOE 000pYAOBaHHE, KOTOPOE HCIOJB3YETCS B XOE
W3JI0KEHUS JICKUMOHHOTO MaTeEpHaa;

NaKeT MPUKJIAJAHBIX 00YyYalolUuX W KOHTPOJMPYIOUIUMX MPOrpamMM, UCIOJb3yEMbIX B
X0lle TeKyled paboThl, a Takke JUIsl MPOMEXYTOYHOTO M HMTOTOBOTO KOHTPOJIS;
AIIEKTpOHHasg OubinoTeka kKypca u HWHTepHeT-pecypchl — ISl CaMOCTOSTEIbHOM
paboThI.

MatepuanbHoe obecrieueHrue JUCIUTITUHBI

Hucku ¢ npezenrauusmu. HoytOyk, BUAEONPOEKTOP.



	В     процессе     преподавания     дисциплины    «Современные проблемы физики »
	применяются     следующие образовательные технологии: развивающее обучение, проблемное обучение, коллективная система    обучения,    лекционно-зачетная    система    обучения.   При   чтении   данного   курса применяются такие виды лекций, как вводна...
	Удельный   вес   занятий,   проводимых   в   интерактивных   формах   (лекция-беседа, лекция-дискуссия,    лекция-консультация,    проблемная    лекция,    лекция-визуализация, лекция   с   запланированными   ошибками),   определяется   главной   цель...

