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MHUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi Poccuiickoii ®enepanuu
OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3NKO-MATEMATHYECKHUM dakyabTer

AHHOTANUA

paboueii nporpaMMbl y4eOHOI TN CHUNIITHHBI
b.1.B.02 COBPEMEHHBIE TPOBJIEMbI ®U3UKHN

HanpasJisienue noarorosku Mmarucrparypsl 03.04.02 ®Puszuka

1. Heap n3yyeHus JUCHUILTHHBI
Wzyuenne pauctumuimabsl  «CoBpeMeHHbIE MpoOsieMbl (PU3MKW» HAmpaBiIeHO Ha

¢dopMHpOBaHUE Yy CTYACHTOB HAyYHOTO MPEACTaBICHUS 00 OKpyxkamomeMmM Mupe Ha OCHOBE
U3Y4YEHUs CIELUAJIbHBIX BOIPOCOB M HMJACH €CTECTBEHHBIX HAYK, Pa3BUTHE MBICIUTEIBHBIX
OmnepalMii aHaiu3a, CHHTE3a, CPABHEHUs, OLEHKH, NEAYKUUH, HHAYKLIUU U CO3JaHUE
MPEANOCHUIOK JUISl OBJIAJICHUSI ONBITOM IPUMEHEHHMS HAay4HOrO METO/la MPU BBINOJHEHUU
3aja4 npodeccuoHaIbHOM AedaTeabHOCTU. M3yueHne AUCIUILTUHBI 00€CIeYrBaeT TOCTHKEHUE
CIEIYIOMIMX IeNel: MOATOTOBKAa CIENHATUCTa, MPO(EecCHOHAIBHO OPUEHTHPYIOMIETocs B
COBPEMEHHBIX TNpolieMax (U3UKH W HOBEHIIMX (PU3MYECKMX METOJaX HCCIIEJOBAaHUN H
HAYYHBIX TEXHOJOTHIA; (POPMHPOBAHNE MPEICTABICHUH O (PU3NYECKUX SBICHHUSX, JICKAIIUX B
OCHOBE COBPEMEHHOW HAyyHOW KapTHMHbBI MHpa M NEPCIEeKTHBaX pa3BUTHUS (PU3MKY;
O3HAKOMJICHHE CTYJCHTOB C HamOojee akTyaJbHBIMH IPOOJIEeMaMH COBPEMEHHOH (pu3mKw,
COCTaBISIIOLIMMHU OCHOBY IpOrpecca MHUPOBOH NHMBWIM3ALIMM U BBIPAOOTKH y CTYACHTOB
palMOHAIBHOTO B3IV, HA IPOLIECCHl M SBJIEHUSA, NPOTEKAoLIUMe B >KMBOM M HEKHUBOU
MPUPOJIE U YIPABISAIOIINE PA3BUTHEM COBPEMEHHOI'0O YEJIOBEYECTBA

[Tepeuenr mnpodeccHOHATBHBIX CTAaHIAPTOB, OOOOIIEHHBIX TPYIOBBIX (YHKIUHA U
TPYIOBBIX (PYHKIIHIA, COOTBETCTBYIOIIUX MPOGECCHOHATBHON ASSITENFHOCTH BBIMTYCKHUKOB
- 24 ATomHasi MpOMBIIIJIEHHOCTh
- 25 PakeTHO-KOCMHUYECKask TPOMBIIIIIEHHOCTh
- 29  IIpou3BOACTBO  3JIEKTPOOOOPYIOBaHUS,  AIEKTPOHHOTO U ONTHYECKOIO
00opyI0BaHUs

2. Mecro nucuuminunbl B ctpykrype OIIOII BO marucrparypsl

HucuumimHa  oTtHocutcss K vactu  brmoka 1,  Qopmupyemoll  ydacTHHKaMH
obpazoBatensHbIx oTHOMEHUI b1.B.02. U3y4aercs Ha 1 kypce B 1 cemecTpe.

Hucuuninuza «CoBpeMeHHBIE poOIeMbl bu3uKm» B3aUMOCBsI3aHa c
€CTECTBCHHOHAy4YHbIM M MaTEMaTHYECKUM LUKIaMU. /[l ycnemHoro ocBOEHMs Kypca
HEOOXO/MMBI 3HaHUS MO (PU3MKE M MaTeMaTHKE Ha ypOBHE OakallaBpCKOW MpOrpaMMbl ¢
OILICHKaMH HE HUXKE «XOPOIIO» U «OTIUYHO». JlaHHBIN Kypc onupaeTcs Ha (yHIaMeHTalbHbIe
MOHATHUS KIACCUYECKOH, PEISATHMBUCTCKOM M KBAaHTOBOM (DM3MKM, a Takke Ha CBOOOJHOE
BJIQJICHUE aNIapaToM BBICIIEW MAaTEMATHKHU: PsAbl, IPOU3BOJAHAsL, MHTErpal. IIpepekBu3nuTsl
mucuuruineel: «OOmas gusuka», «MaremaTtnkay, «Pusuka TBepAoro Tena». KopekBU3HUTHI
muciumuinHel: «KBantoBas ¢usmka», «KBaHtoBas MexaHuka», «B3anMopeicTBue 4acTull U
U3JIy4CHUI c BEILECTBOMY, «IKCIIEPUMEHTAIIbHBIE METO/bI UCCIIEN0BaHUA
KOHJICHCHPOBAHHOT'O COCTOSTHUSD.

3 3. Pe3yJabTaThl OCBOEHHS TMCHMIIJIMHBI (MOIYJIfA)
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Kon HaunmenoBanue | MHIuKaTop JOCTHKEHUS B pesynbprare 0CBOCHUS NUCLUILIMHBI
KOMIIETCH-| KOMIIETEHLIUN KOMIIETEHIIUH 00yyaroImuics J0JIKeH:
§805051 (3akpennenHvill 3a
OUCYUNTUHOTL)

VK 1 Criocoben YKI1.1 3HaTh KIIOUEBbIC Pa3/ienbl PU3UKY Ha
OCYILIECTBIIAT AHanusupyer OCHOBaHUU KOTOPBIX POBOJUTCS
KPUTHYECKUM npoOJEeMHYIO CUTyalluio | pa3padoTKa HOBBIX METO/IOB U
AHAIIN3 KaK CHCTEMY, BBIABIIAA €€ | METOAUYECKHUX IIOJX00B, a TAKXKE
pOOIEeMHBIX COCTABIISAIOLINE U CBSI3U | NMPUHLMUIBI BepUuUKauu
CUTyalui Ha MEXy HUMH pa3pabaTbIBaéMbIX METO/I0B.

OCHOBE YK1.2 YMeTh IpU pelIeHuH UCCIE10BaTEbCKUX
CUCTEMHOT'O KpuTnuecku oeHUBAEeT | M NPAKTUYECKUX 3a/1ay T€HEPUPOBATH
[101X0/4, HaJIe)KHOCTh UCTOUYHUKOB | HOBBIE UJIEH.
BbIpaOaThIBATh uHpopmanuu, padoraer ¢ | Biagers HaBblkaMu pa3pabOTKH HOBBIX
CTPaTEruIo IIPOTUBOPEUNBOM METOJIOB U METOJIMYECKUX MOAX0/10B B
nelicTBUI uHpopManrel U3 pa3HbIX [ HayYHO-MHHOBALIMOHHBIX UCCIIEAOBAHMIX
HCTOYHUKOB Y MH)XEHEPHO-TEXHOJIOIMUECKOMN

[YK1.3 PazpabaTsiBacT u NESITEIHLHOCTH.

COZIEpPKATEIBHO

ApPTryMEHTHUPYET CTPAaTEruio

peIIeHUsT TPOOIIEMHOM

CUTyalluy Ha OCHOBE

CUCTEMHOI'O U

MEXIUCLUTIIIMHAPHOT O

[TOX0J0B

OIIK 1 CriocobeH MJIK OIIK1.

MPUMEHSITh 3HaeT TEOPHUIO U OCHOBHBIE3HATH OCHOBHBIE METO/IbI ITUIAHUPOBAHUS U
(yHIaMEeHTaJIbHBI 3aKOHBI B 00JaCTH OpraHu3aly (pU3NYeCcKUX MCcCaeI0OBAHNMH,
€ 3HaHUS B €CTECTBEHHOHAYUYHBIX B TOM YHUCJIE - MEKIUCIUIINHAPHOTQ
001acTH PU3MKK  |[TUCIUTLIIUH. xapakTepa
TS pEIIEHUS MK OIIK1-2. 'YMETh BBIIEIATh U CUCTEMATU3UPOBATH
Hay4YHOMCCIIEA0BA | YMEET HCIIONIb30BaTh OCHOBHBIE PE3YJIBTATHI
TEIBbCKUX 3a/1a4, a €CTECTBEHHOHAYYHBIE PKCIIEPUMEHTAJIBHBIX / TEOPETUUECKHX
TaKXKe BJIaJIeTh ~ [BHAHUS NpHU OOBSICHEHUH |[MCCIEOBAHUN M KOPPEKTHUPOBATH IJJaH
OCHOBaMU SKCIIEPUMEHTOB, PELICHUS |TaJbHEHIINX HAYYHBIX pabOT C y4eTOM
MeAarorukH, npoeCCHOHATBHBIX 3a]1au. [IOJIy4€HHBIX Pe3yJIbTaTOB
HeoOxomumeivu  [MJIK OITK1-3. Bragets HaBbIKaMU (KPUTUUYECKOTO
ISt Biageetr ocHoBaMu aHaJIM3a U (OLIEHKH COBPEMEHHBIX
OCYIIECTBJICHHUS  [[I€arorukH, (Hay4YHBIX TOCTHXKEHUH U (pe3yJbTaToB
MPEIoIaBaTeNIbCK [HEOOXOIUMBIMU JUIS NesITeIbHOCTH 110 (PELIeHUI0
Ol 1€ATEIIbHOCTH; (OCYLIECTBICHUS MCCIIEIOBATENbCKUX (M MPAKTUYECKUX

MpENoJaBaTeIbCKON 3a/a4, B TOM (4HcCIe B

NEeSITENIbHOCTH U pabOThl B MEXKIMCIUIUIMHAPHBIX (00IaCTsIX

Hay4YHBIX IPYyNIaXx.

IIK 1 Criocoben T1K1.1 'YMeTh CaMOCTOSITENNBHO CTABUTh

CaMOCTOSITEJILHO  |YMEET CAMOCTOATEIbHO  [KOHKPETHBIE 337aUl HayUHBIX
CTaBUTh CTaBUTh KOHKPETHBIE KCCIIeIOBaHUI B 00JIaCTH TEOPETUUELKOM U
KOHKpETHBIE 3a/1a4y Hay4HbIX PKCIEPUMEHTATIBHON (PU3HKH; TOAOHPATH
3a1a4M 110 MCClIeIOBaHMM B 001acTH  [MaTeMaTUYeCKH anmnapaT U
MIPOEKTUPOBAHUIO [TEOPETUUYECKON U CaMOCTOSITENIHO pEIIaTh pa3IuyHbIe
U peanu3anuu DKCIIEPUMEHTAILHON 3a/1a4¥ Hay4HBIX UCCIICIOBaHMM,
00pa3oBaTeNbHOrO|(U3UKH; TOAOUPATH WCIIOJIb3Ysl CTAaHIAPTHBIE AJITOPUTMBb]
rporecca B MaTeMaTHYECKUH anmnapar [pelieHus; OObACHATH (BBIABIATh U
00pa3oBaTEeNbHBIX [ CAMOCTOSATENBHO PEIIaTh [CTPOUTD) TUIIMYHBIC MOJICIIA PEHICHUS
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WCCIICIOBAHMSI; OLICHUBATh [MCCIIEOBAHUH B 00JacT! (PU3NKU
M3MEHEHMsI B BBIOPAHHOW  |[KOHJIEHCHPOBAHHOI'O COCTOSIHUS; HAR
00JIACTH UCCIIEIOBAHUSA B |1 METO/IaMU aHAJIM3a Pe3yJIbTaTOB

CBs31 C HOBBIMU JaHHBIMH, DKCIICPUMEHTA 1 (1)I/ISI/I‘ICCKI/IX MOACI
MOJIYUCHHBIMU M3 MCTOJaMU IJIaHUPOBAaHUs, OpraHu3al
PA3JIMIHBIX UCTOYHUKOB IMPOBCACHU HAYUHbIX HCCIIEOBaHU]
I1K1.2

CriocoOCH HaXOdUTh
HEO0OXO0IMMBbIE CITPABOYHBIC
MaTepHAaJIbI U3
MH(OPMAIIMOHHBIX
MCTOYHHUKOB, KaK
OTEYECTBEHHBIX, TAK U
3apyOeKHBIX; IPOU3BOIUTH
OLICHOYHBIC PACUCTHI

A (HEeKTHBHOCTH
PKCIIEPUMEHTA

IMK1.3

Biageer: HaBBIKAMH
[paboThHI HA

COBpEMEHHO ammaparype
1 000pyIOBaHUHU JIJIS
BBITIOTHEHUST PUZNYECKUX
HCCIICIOBAHUN B 00IaCTH
(buzukn
KOHJICHCHPOBAHHOTO
COCTOSIHHSI; HaBbIKAMH H
METOIaMH aHaIu3a
[PE3yIbTaTOB
DKCIIEPUMEHTA U
(hU3MUECKUX MOJIeNe;
METOJIaMH TUTAHUPOBAHUS,
OpraHU3aIHd U
MPOBEICHUS HAYIHBIX
HCCIIeJOBAHUIA.

OpraHM3alMsaX U [pa3IMyYHbIE 3a1a4U [IOCTaBJIICHHOW 3aJjaui MCCIIEJOBAaHU;
peraTh ux ¢ Hay4YHbIX UCCIICIOBAaHUM, |OLICHMBATh U3MEHEHUS B BHIOpAaHHOM]
[IOMOILBIO MCTOJB3Ys CTAaHJApTHBIE  |00JACTH UCCIIEIOBAaHUS B CBSI3U C HOBBIMHU
COBPEMEHHBIX QJITOPUTMBI PELLICHHUS; NTAaHHBIMM, TIOJTYYEHHBIMU U3 Pa3IHUibIX
MH(POPMAIMOHHBIX(OOBSICHATD (BBISBIATD U [HCTOYHHKOB
TEeXHOJIOTUH CTPOUTB) TUIIUYHBIE Bnaners: HaBbIKaMu paboTHI Ha
MOJIEJIN PELICHUS COBPEMEHHOM anmapaType U 000pyAPBaHUH
[IOCTaBJIEHHOW 3aJjauu IS BBIITOJIHEHUSI (PU3HYECKUX

bIKAMH|

eii;
[TUU U
L.

Conep:xanue IMCUMILIHHBI
TEMA 1. ®U3MKA. COBPEMEHHBIE TTPOBJIEMbI

[Ipenmet u cTpykTypa ¢uzuku. OCHOBHBIE 3Tallbl pa3BUTUS pU3UKU. DyHIaMEHTaIbHbIE
¢uznueckue teopun. CoBpeMeHHas HKCIepUMEHTajdbHass (Qu3uka. OCHOBHbBIE HEpEIlIEeHHBIE
npobnembl (pu3uku. CBsi3b (PU3UKH C IPYrMMH HayKaMu W TexHUKoOW. CrHCok «Hambosee
Ba)XXHBIX Npobiem». Makpodusuka. Acrpopusuka. Tpu "Benukue" mpodaemsl.

TEMA 2. COBPEMEHHOE COCTOSHHME ®U3UKN SJIEMEHTAPHBIX YACTUL]

CrangaptHas Mogens. CrHoHTaHHOE HapylleHue cuMMeTpud. HeWTpuHHbIE
ocumwmsiuu. CosiHeuHble HEHTpUHO. ATMOc(epHble HEeWTpuHO. Macchl HEUTPUHO U HOBas
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¢usuka. Hemonmrora CranmapTHoi Mojienu u cyrepcuMMeTpust
TEMA 3. ®U3UKA YACTULl U KOCMOJIOTUA: COCTOAHUE N HAIEXIbI
Kocmonorus u HoBast ¢usuka. Hebapuonnas temHas marepus. Kocmuueckue iyun
CBEpXBBICOKUX dHepruil. bapuonnas acummerpus Beenennoil. Paznysaromasica Beenennas u
uHatoH. KocMonoruueckasi mocTosiHHas!.
TEMA 4. YEPHBIE JIbIPBI BO BCEJIEHHOI
®dusnka BHE 4YepHOW JbIppl. MexaHUYecKHe CBOMCTBA MeMOpaHbl TOPU3OHTA.
ONeKTpoJuHaMHUKa 4YEpHBIX AbIp. TepMoauHaMMKa 4YepHbIX IbIp. PU3MKAa BHYTPH YEpHOHU
IbIpbl. BHYTpeHHOCTh 4epHOW IbIpbl. KBaHTOBBIE 3((eKThl. AcTpodU3NMKa YEpHBIX BIP.
IIpoucxoxneHue 3BE3AHBIX YEpHBIX Jblp. JIMCKOBas aKKpenus Ha YEpHBIC JbIPHI.
CBuzerenbcTBa HAIMUUS YEPHBIX JbIP B JBOMHBIX 3BE3JHBIX cucTeMax. CBepXMacCHBHbIE
YEpHBIE ABIPBI B FAJIAKTUYECKUX LIeHTpax. [lepBuuHblie yepHbIe nbIpbl. VccnenoBanue 4epHbIX
JIbIp, UCITyCKAIOIIMX I'PAaBUTALlMOHHBIEC BOJIHBL. KpUTHUeCKUil rpaBUTallMOHHBIN KOJUIAIIC.
TEMA 5. CBEPXIIPOBOJUMOCTD: IIO3ABYEPA, BUEPA, CEI'O/JIHA, 3ABTPA

UYro Ttakoe "oObrunbiil" meTamn? Hackonbko naneku CBEpPXIPOBOJSIIME KyIpaThl OT
"0ObI4HBIX" MeTa/uIoB? 3arajKa CBEpXIPOBOISILEIO COCTOSHUS B KyIIpaTax.

TEMA 6. KBAHTOBBIN DPDEKT XOJITTA

JIByMepHBIC 3JIEKTPOHHBIE CHCTeMbI. MoaynupoBaHHoe JierupoBanue. dddexr Xoimna.

Llemouncnenuslii kBaHTOBBIA d(dexr Xomma. [IpoOHblii kBaHTOBBIH 3¢dext Xoma.
Otkpeitre. [Ipuynabl Bo3HUKHOBeHHS. OO0 3JEKTpOHAX M KBAaHTaxX IMOTOKa. KoMITO3WTHBIC
yacTuibl. ®epMuonbsl 1 6030HbI. CTaTUCTUKA KOMITO3UTHBIX 4YacTUIll. [[poOHBIN KBaHTOBBIN
apdext Xomna npu v = 1

TEMA 7. JPOBHOE KBAHTOBAHUE

Conutonsl. Jlokanuzanus. [IpoOHslii kBanToBbIHN 3¢ ekt Xomna. [IpoOHas craTUCTHKA.

TEMA 8. ®YJUIEPEHBI 1 HAHOTPYBKU. I[TPOLHECC OTKPBITUA

OynnepeHsl 1 HaHOTPYOKkH. [Iporiecc OTKpBITHSI.

Oo0pa3oBaTte/ibHbIE TEXHOJOTUH

Nerr.1. | Tema mporpamMmsl qucuuIinHabel | [IppuMeHsemMble TEXHOIOTHI Kon-Bo
ayJuT.
9acoB

1 Tema 1 ®U3UKA. COBPEMEHHBIE | knaccuueckoe TPaAUIIMOHHOE; 6

HHPOBJIEMbI JICKITHOHHOE 00YUCHHE
2 Tema 2 COBPEMEHHOE | grnaccuveckoe TpaIULOHHOE; 8
COCTOAHME OUSUKN | jexnmonnoe obOydJeHue, HarIsAIHbIE,
OJIEMEHTAPHbBIX YACTUI]
IpOrpaMMUPOBaHHbBIE
3 Tema 3. OU3MKA YACTUIl U | xmaccuyeckoe TpaIULOHHOE; 6
KOCMOJIOTHA: - COCTOAHUE M | pexypronnoe  obyuenne,  BepOasbHbIE
HAJIEXKIBI
(aynmo)
4 Tema 4. YEPHBIE JIbIPBI BO | kmaccmueckoe TPaTUIIOHHOE; 6
BCEJIEHHOM JEKIMOHHOEe  O0yd4eHue,  HarjsjIHbIe,
MIPOrpaMMHPOBaHHBIE
5 Tema 5. CBEPXITPOBOAMMOCTD: | xiaccuueckoe TPaAUIIMOHHOE; 8
HO3ABYEPA, BYEPA, CETOMHA. | pexnonnoe obyueHne, caMoCTOSTENbHAS
3ABTPA;
pabota
6 Tema 6. KBAHTOBbBIM JO®DEKT | giaccrmueckoe TPaIUITMOHHOE; 7
XOJIA JIEKIIMOHHOE 00yueHue, camooOyueHue
7 Tema 7. IPOBHOE KBAHTOBAHME | kjraccuueckoe TPaJUIIHOHHOE; 6
JEKIIMOHHOE 00y4YeHHUe, TUCTaHIINOHHBIC
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8 Tema 8. OVJUIEPEHBL W | xiaccudeckoe TPaIUIIOHHOE; 7
HAHOTPYBKH. HPOUECC | pegrmonroe  0oGydeHHe, KOMITBIOTEpPHOE
OTKPBITHUA

IIPOrpaMMUPOBAHHOE 00yUYEHUE

6. Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn « AHTEepHETY,
HeOO0XOMMBIX /IJIsl 0CBOEHHSI TUCIHUTIHHBI (MOTYJIs1)
Ha3BaHnue pecypca Ccbuika/mocTyn
DnexkTpoHHas Oubnmoreka omnaiin «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTeNIbHBIM pecypcamy
«O6pazoBaTenbHbIi pecypc Poccrm http://school-collection.edu.ru
denepanbHblil 00pa30BaTEIbHBIA MOPTAT: Y4pekaeHus, | http://www.edu.ru
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, THA
deepanbHbIi LECHTP uHopmanuonno- | http://fcior.edu.ru
obpazoBarenbHbIX pecypco (PLINOP)
Pycckas BupTyaibHas OuOIHOTEKA http://rvb.ru
ExenenenpHuk Hayku W oOpasoBanusi FOra Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMus» ndex.htm
Hayunas anekrponHas Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0MOaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DJIEKTPOHHO-CITPABOYHAsI CHCTEMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHbOPMHO»
Wudopmanmonno-nipaBoBast  cuctema «Koncynbrant- | CeTeBass BepcHs, IOCTYIIHA CO B
TLTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOW C{

Nurl'y

DNeKTPOHHO-0MOIMoTeuHas cucteMa «FOpaiT https://www.biblio-online.ru

7 @opMbl TEKYIIEr0 KOHTPOJIsI

' PaboTa y 10CKH; KOHTPOJIbHBIE, CAMOCTOSATEIbHBIE PA0OTHI.
8 PDopmMa MPOMEKYTOYHOT0 KOHTPOJIA - 3a4€T C OLEHKON

PaspaboTumk: k.-M.H., goueHT kadenpsl «DPusukay M. A. Hanpruesa
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