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

AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
B1.B.10 PU3UKA ®YHJIAMEHTAJIBHBIX B3AUMOJIEMCTBUIA
Hanpasyenue noarorosku marucrparypsl 03.04.02 ®@uzuka

1. Leab n3yyeHust JMCHUITHHBI

B3aUMOJICCTBUIY», SIBISETCS  OCBOCHHME MAarucTpaMd COBPEMEHHOTO COCTOSHHS
(bU3HKH 3JIeMEHTApHBIX YaCTHUI] U (PyHIAMEHTaIbHBIX B3aUMOICHCTBUH.

B wutore marucTtpel AOMKHBI 3HaTh HOBEHIIHME SKCHEPUMEHTAIbHBIE JOCTHXKCHHS B
obOnactu (pU3MKK BBICOKMX DHEPIUii, Kakue MpoOJeMbl BOSHUKIN B 3TOM caMoil mepenoBoit
0o0acTH W Kak OHU OBUIM pEUIeHbl Ha YpoBHE (HOPMYITUPOBKM CTAaHAAPTHON MOJENH
3JeMeHTapHbIX yacTull. HeoOxo1uMo ycBOeHHE OCHOB COBPEMEHHOM TEOPUH IPABUTALIUU.

Ocoboe BHHMMaHWE yJEIIETCS pOJM CHUMMETPUHM B COBPEMEHHOH (u3uke, ee
GbyH/1aMEeHTaJIbHOTO 3HAYCHHMsI B IOCTPOSHUH 3aKOHOB B3aMMOJICHCTBHS 3aKOHOB B MUKPOMUPE

2. Mecro nucunmiunbl B ctpykrype OIIOII BO marucrparypsl
Juctumimbna «®u3uka QyHIAMEHTANBHBIX B3aUMOAEWCTBUI» BXOJUT B  IMaKeT

mucuuruiiH 6moka 1, 51.B.10 dopmupyrommx ¢pyHaamenTanbHoe 00pa3oBaHHE MaruCTPOB IO
HanpasieHuto 03.04.02 @usuka. Ilpopuns «Pusnka MOIYOPOBOJAHUKOB» U  SIBISETCA
3aKJIIOYUTEIFHBIM B €ro (yHAaMEHTAJIBbHOW MOATroTOBKe. JlucuurummHa wu3y4aercs B 4
ceMecTpe.

B Tabmn. 2.1 npuBeseHbl Ha3BaHUS MPEIMETOB U Pa3JIENIOB, KOTOPhIE HEOOXOAUMO YCBOUTh
JUISL M3YYEHUS! JTUCIUILIHHBL.

Jucrtumuimia «®du3vka (GyHIaMEHTAIbHBIX B3aMMOJCHCTBHIY  OMHpPAcTCs Ha BCE
MOJTy9YCeHHBIC PaHEe YPOBHH 3HAHMI: KJIACCHUECKYIO, PEISITHBUCTCKYIO, KBAHTOBYIO (DU3HKY, -
Y TIOJIBOIUT MaruCTPOB K COBPEMEHHOMY COCTOSIHUIO (PH3UYECKON HAYKH.

B Tabn. 2.1, 2.2 mpuBeneHbl HA3BaHUS NMPEIMETOB U Pa3JEIOB, KOTOPhIE HEOOXOIUMO

YCBOUTH JIA U3YUYCHUA JUCHUIIIIMHBI.

Cssi3pb AUCHMILIMHBI ¢ IPEeJINCCTBYIOINUMU THCHUIIJIMHAMHA
H CPOKM UX U3YYCHUSA

Taoauna

I[I/ICHI/IHHI/IHI)I, NpeaAMCCTBYIOIUE JUCHUIIIINHE «Dusnka q)YHHaMeHTaJ'H)HI)IX

B3aMOJIENCTBUN

1 | ByzoBckuii kypc ¢pusnku

2 | By3oBckuit MaTeMaTUKH

CBa3b JUCHUILVIHHBI «PH3HKA PyHIaAMEHTAJIBHBIX B3aMMOIEHiCTBHID> CO CMEKHBIMHU

JUCIUMIININHAMHU
Tanuna 2.2
Hucnunnuna Paznensl, 3HaHUE KOTOPBIX HEOOXOIUMO MPU U3yUYEHUU
JOUCLUATIIMHBI
®dusuka OCHOBHBIE MOCTYJIaThl M MOJIOKEHUSI KBAHTOBON TEOPUH; TYHHEIIbHBIN
KOH/ICHCUPOBAHHOTO | 3(EeKT; CTPOCHHE aroMa M CBsS3b C NEPUOJUYECKON CHUCTEeMOH
COCTOSIHUS 2JIeMEHTOB MeHeneeBa; BBICOKOTEMIIEPATYPHAs! CBEPXIIPOBOIUMOCTD U
IIPOCTEUIINE YCTPONUCTBA HA €€ OCHOBE
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®U3UKO-MATEMATHUYECKHH axkyabrer

dusuka
MOJTYTIPOBOAHUKOB

TeopeTtnueckue OCHOBBI

¢U3MKKH  TOJTYIPOBOIHUKOB,

KBaHTOBBIC

00BACHEHMST BCEX IIPpOoHECCOB MPOUCXOIANINX B HHUX IIPU BHCHIHUX

BO3JI€MCTBUAX.
MOJYNIPOBOJHUKA U

IMPOTCKAHUA TOKAIO

Knaccudukanus
JIDIICKTPUKH;
MAarduTHBIE MW OIITUYECKHUE CBOMCTBA TBCPABIX TCII,

TBEPABIX  Tell
OCHOBHBIE

Ha  MCTallIbI,
BIIEKTPUYECKUE,
MEXaHU3MbI

3. Pe3yJabTaThl 0OCBOEHHS TUCUHHMIJIHMHBI (MOTYJIfA)

TaK)Ke BJIAJIETh OCHOBAMHM
I1eIarOrMKH, HEOOXOJUMBIMU
JUISL OCYIIECTBIICHUS
MIPENO01aBaTeIIbCKOM
JIeSITCIIbHOCTH;

HaumenoBanue Kon m nanmenoBanue Kox u HaumeHoBaHMe HHAMKATOPAT
KaTeropum (rpynnsi)| o0menpodeccHOHAJIBLHON | JOCTHKeHHsI 001enpopecCHOHAIBHOH
odmenpodgec- KOMIIeTEeHI[H U KOMIIeTEeHI[U U
CHOHAJIBHBIX
KOMIIeTeHI M i
HNudopmarmonHo- OIIK-1 Cnocoben MUK onxi.
KOMMYHUKATUBHAs | IPUMEHSTh 3HAET TEOPHUIO U OCHOBHBIE 3aKOHBI B
rPaMOTHOCTh TIPH dbyHIaMeHTaIbHBIC 3HAHUS B | 00JIACTH €CTECTBEHHOHAYYHBIX
pereHnn obnactu puzmku Ans JUCLUILIUH.
poecCHOHANBHBIX | pENICHHS HAYYHO- MK onxi-2.
3a1a4 UCCIIEN0BATEIbCKUX 3a7a4, & | YMeeT HCIO0JIb30BaTh €CTECTBEHHO-

HAay4HBIC 3HAHUA IIPpU 00BSICHEHNH
IKCIIEPUMEHTOB, PEIICHUSI
npodecCHOHATIBHBIX 331a4.

NJK onki-3.

BrnazeeT ocCHOBaMM I1€aroruKy,
HEOOXOIUMBIMH IS OCYILIECTBIEHUS
IPEToIaBaTeIbCKON JIEITENILHOCTH 1
paboTHI B HAYYHBIX PYIIIIAX.

AHann3 U oIleHKa
npogecCuoHAIbHON
JIeSITETLHOCTH

OIIK-2 Cmnocoben B cdepe

cBoell  mpodeccuoHaIbHON
JESITEIbHOCTH
OpTraHHU30BbIBATH
CaMOCTOSITENIbHYIO u
KOJUICKTUBHYIO HAay4YHO-
HCCIIEIOBATENBCKYIO

JeSTeNIbHOCTh JJIsl  TTOMCKa,
BBIpaOOTKM W NPHUHATHUS
pelieHuit B o0nacTu (GU3MKY;

MK onxo.

YMeeT caMOCTOSATEIIbHO CTaBUTh
KOHKPETHBIE 337a4l HayYHBIX
WCCIICTOBAaHHH B 00JIACTH TEOPETUUYECK
U DKCTIEPUMEHTAIbHON (DU3UKH;
MOI0MPaTh MaTEeMATHICCKHIA armapar ¥
CaMOCTOSITENILHO peIIaTh pa3iIHnyHbIe
3aJ1a4¥l HaAy9IHBIX UCCIICIOBAHUH,
UCTIONB3YS CTAHIAPTHBIE AITOPUTMBI
pernieHus; 0ObSICHATH (BBISBIAT U
CTPOUTH) TUTTUYHBIE MOJIEIIN PEIICHUS
IMOCTaBJIEHHON 3a/a4M MCCIIETOBAHNS,
OIICHUBATh U3MEHEHHUS B BEIOPAHHOM
00JIaCTH UCCIIENOBAHUSA B CBSI3H C
HOBBIMU JAHHBIMU, TIOJTYYCHHBIMU U3
Pa3IUYHBIX HCTOYHUKOB; OOCYKIaTh B
KOJUIEKTUBHO CIOCOOBI 3PEKTUBHOTO
pelIeHNs TOCTAaBJICHHOM 3a1auu
WCCIIEIOBAHUS; TPUMEHSThH OTyYeHHBI
B X0JI¢ 00yUYeHUs 3HAHUS B
npodeccHoHAbHOM eI TENbHOCTH

i

MK onk2.2-2

YMeeT ncnonb3osath GU3nYECKME 3HAHU
Ha MeXAUCUMNANHAPHOM YPOBHE; OTINYa
3¢ PeKTMBHOE pelieHme oT HeapPeKTUBHO,
HaxoAnTb HeobXxoAMMble CMPaBOYHbIE
mMmaTtepmasnbl U3 MHGOPMALMOHHbIX
MCTOYHMKOB, KaK OTEYECTBEHHbIX, TaK U

Tb
ro,
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3apybexHblX; NPON3BOANTb OLEHOYHbIE
pacyeTbl 3GPEKTUBHOCTM IKCNEPUMEHTA;
KOPPEKTHO NoCTaBWTb 3a4a4y,

MK orix2-3

YmeeT opraHM3oBaTb HabaoaeHWe 3a
dM3nYEeCKMMM NpoLECCaMn, UCMONb3YA
CTaHAaPTHYO/ONTUMaNbHYI0 NPUBOPHYIO
6a3y; oL.eHMBATb U aHAN3NPOBATb
pe3ynbTaT, NOJlyYEHHbIN B Xo4e
3KCNEePUMEHTa;

TEMA 1.
TEMA 2.
TEMA 3.
TEMA 4.
TEMA 5.
TEMA 6.
TEMA 7.
TEMA 8.
TEMA 9.

Conepmafme JAUCHHUIIIIMHBI

Oddext 'onacroyna

D¢ dexr Xurrca

Bomzonnsriit cektop CtannaptHoit Moaenu
®epmuons! B CtangaptHoit Moaenu.
CsoiictBa W- 1 Z - 6030HOB

CsoiicTBa 6030HB XHITCa
B3anMopeicTBys 1 MacCchl HEUTPUHO
Ocumsuuy HEUTPUHO

PanuolinoHHbIe MONPABKK K 3JICKUPOCITA00H CBS3U
TEMA 10. ®ut Crannapraoit Mojaenu u maudya 6030Ha Xurrca
TEMA 11. Teopuu BenTuKoro o0beTMHCHUS
TEMA 12. CynepcuMMmeTpusi: popMannzm
TEMA 13. CynepcummerpuyHoe o6o6menne Crannaptaoit Monenu
TEMA 14. KoH1ieHTpalusi peIMKTOBBIX HEMTPHUHO BO Beenennoit

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

HpI/IMeHHeMHe TCXHOJIOTNH

Komn-Bd
ayJIuT.
4acoB

1 TEMA 1. O¢odexr 'onacroyna

KJIACCHUYECKOEe
JIEKIIMOHHOE 00yUYeHue

TpaIUIInOHHOE; | 6

2 TEMA 2. Dddexr Xurrca KJIACCHYECKOE TpaauIMOHHOE; | 8
JICKIIMOHHOE oOyueHue, HATTISIHEIC,
MIPOrpaMMHUPOBAHHBIC
3 TEMA 3. DBoN30HHBIM  CEKTOp | KJIIACCUYECKOE TpaaulIMOHHOE; | 6
CrannmaptHoit Monenun JEKUMOHHOEe  o0yueHue,  BepOasbHbIE
(ayzmo)
4 TEMA 4. ®epmuonsl B CTaHIapTHOM | KJIacCUYecKoe TpaauIMOHHOE; | 6
Mogpenu. JICKIIMOHHOE oOyueHue, HArISIAHEIC,
MIPOrpaMMHUPOBAHHBIC
5 TEMA 5. CsoiictBa W- u Z - | KlJaCCHYECKOE TpaJullMOHHOE; | 8

HEUTPUHO

06030HO0B JEKIMOHHOE O0yuYeHHue, CaMOCTOSITENIbHAS
pabota
6 TEMA 6. CBoiicTBa 0030HB XHrTca KJIACCUYECKOE TpaaUIIMOHHOE; | 7
JIEKIIMOHHOE 00y4eHue, caMooOyueHne
7 TEMA 7. B3aumoaeicTBrsI M MacChl | KJIIACCHYECKOE TpaaUIIMOHHOE; | 6

JICKIIMOHHOC 06yquHe, JAUCTAaHIITMOHHBIC

8 TEMA 8. Ocunsuisiuiuu HeUTPUHO

KJIACCUYECKOE
JIEKIIMOHHOE 00yYeHHE, TUCTAHIIMOHHBIE

TPaZULIUOHHOE; | O
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9 TEMA 9. PagunolinoHHble NONPABKH | KJIACCUUYECKOE TPaJUIMOHHOE; | 3
K DJIEKHPOCIIa0oii CBA3U JIEKIIMOHHOE 00yUYeHHUe, TUCTAaHI[MOHHBIE

10 | TEMA 10. ®wur CranmapTHOI | KlacCCHYECKOE TpaauLMOHHOE; | 4
Monenu u Mmayua 6030Ha Xurrca JIEKIIMOHHOE O0yUYeHHUe, TUCTAaHI[MOHHBIE

11 | TEMA 11. Teopun BEIUKOTrO | KJIACCHYECKOE TpaAUIIMOHHOE; | 3
00BbeTMHEHHS JIEKIIMOHHOE 00yUYeHUE, TMCTAaHI[HOHHBIC

1?2 | TEMA 12. CynepcuMMeTpHs: | KIIAaCCUYECKOe TpPaZMLIUOHHOE; | O
dbopmanuzm JIEKIIMOHHOE 00yUYeHHUEe, TUCTAaHI[MOHHBIE

18 | TEMA 13. CynepcuMMeTpHYHOE | KJIACCUYECKOe TpaaUIMOHHOE; | 6
0006menune CranaaptHoit Moaenu JIEKIIMOHHOE O0yUYeHHUe, TUCTAaHI[MOHHBIE

14 | TEMA 14. KonnenTpanus | kiiaccudeckoe TpaaUIIMOHHOE; | 2
PETUKTOBBIX HEHUTPUHO BO | JICKITMOHHOE O0Y4YEeHHE, TUCTAHIIMOHHBIC
Bcenennon

6. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEpHETY,

H806X0)II/IMLIX JJISA OCBOCHUSA TUCHUIIJITUHBI (MO}IyJIﬂ)

HasBanue pecypca CchlUIKa/M0CTy
DnexkTpoHHas Oubnmoreka omnaiin «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTEIbHBIM PECYpCam»
«O6pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHbIii 00pa3oBaTeabHBIA HOpPTAI: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3s1, Tectol EID, THA

denepanbHbIA HEHTP urpopmarmonHo- | http://fcior.edu.ru
oOpazoBartenbHbIX pecypcoB (PLIMOP)

Pycckas BupTyanpHas OubInoTeKa http://rvb.ru

ExenenenbHuk Hayku W oOpasoBanusi FOra Poccum | http://old.rsue.ru/Academy/Archive
«AKameMus» ndex.htm

Hayunas snekrponHas Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp
OnekTpoHHO-0nbmoTeuHas cucrema IPRbooks http://www.iprbookshop.ru

DNeKTPOHHO-CIIPABOYHAsl CHCTeMa JTOKyMEHTOB B cepe | http://www.informio.ru
oOpazoBanus «MHdopmuo»
NupopmarmonHo-nipaBoBasi  cuctema «KoHcynbTanT- | CereBasi BepcHsl, JOCTYIHA CO BJ

TUTIOC) KOMITBIOTEPOB B KOPIIOPATUBHOM C{
Nurl'y
DNeKTPOHHO-0MOIMoTeuHas cucteMa «FOpaiT) https://www.biblio-online.ru
7 DopMbI TEKYIIET0 KOHTPOJIS
' PaboTa y 10CKH; KOHTPOJIbHBIE, CAMOCTOSITEIIbHBIE PA0OTHI.
8 DopmMa NPOMEKYTOYHOI0 KOHTPOJIS - 3a4eT

Pa3pa6orumk: 1.¢-M.H., npodeccop kadenapsl «Puszukay Matues A. X.
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