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AHHOTANMA

[lepBas yacTh Kypca 3HAKOMHUT CIyIIaTelIed C TeOpUel 31eKTpociabbIX B3aMMOJCHCTBUN — €CTECTBEHHON
4acThl0 MOATOTOBKH JIFOOOTO CIEHHUaNuCTa B OOJIACTH COBPEMEHHON (QH3MKM yacTull. BTopas wacte Kypca

MOCBsIIIIeHa OoJiee TPaIUIIMOHHON po0IeMaTuke — paciajgaM JIENTOHOB U aJPOHOB.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

[lepBas wacTh Kypca 3HAKOMHUT CIymiareJled ¢ TEOpHeH JIIeKTPociadbiX B3aWMOJCHCTBUNH —
€CTECTBCHHOM YacThi0 MOATOTOBKH JIOOOT0 CIEHHUaTucTa B OOJIACTH COBPEMEHHON (M3MKH YaCTHII.
Bropas uacTte Kypca mocsiieHa Oonee TpaJuLMOHHOM IpoOieMaTHKe — pacrajaM JIETOHOB H

aJpOHOB.

33]13‘[1/[ JAUCHUIIINHBI

- popmupoBanue y 00ydaromuxcs 6a30BbIX 3HAHUHN 110 AIEKTPOCITa0bIM B3aUMOICHCTBUSM;

- (I)OpMI/IpOBaHI/IC HAaBBIKOB JJId PCUICHUA 3a1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAOLIME U CBSI3U MEKIY HUMU

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pUKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocoOen miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIATHBIX
MporpaMm) B M30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:

teoputo BaitnOepra-Canama.
YMETh!

BBIUMCIIATH BPEMEHA JKU3HU YaCTHIL.
BJIaJICTh:

MAaTCMaTUYCCKUM amrapaTomMm KBaHTOBOM TCOpHUHU IOJIA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Teopust 3nexTpociIadbIX B3auMOIEHCTBHNA 15 15 20
2 Pacniagpl 1€nTOHOB U aJIpOHOB 15 15 25
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Cemectp: 1 (Ocennuii)

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

1. Teopus 3neKTpOCIa0OBIX B3aUMOIEHCTBUN

1.1. B3aumoneicTBUsA U MacChl HEUTPUHO.

1.2. OcumasIuy HEUTPUHO.

1.3. YauBepcanbHOE c1aboe B3anMOICHCTBHE.

2. Pacniazipl IENTOHOB U aAPOHOB




2.1. Pacnag Mroona.
2.2. bo3onnslit cexrop CrangaptHoit Monenu.
2.3. ®epmuonsl B CtangaptHoit Monenu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Jlenronsr u kBapku [Tekcr] / JI. b. Oxyns .— 7-e u3n. — [Hayunoe m3n.] .— M. : IEHAH/I, 2015
—352c.

2. Brenenne B kBaHTOBYIO Teopuro nois [Texct] : [yueOnuk mis By3oB] / M. Ileckun, . Hlpenep ;
nep. ¢ anmn. mox pen. A.A. benasuna, A. B. bepkoBa .— M. ; MxeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.

3. Bricoukuit M.M. Jlekunu 1o TeOpuu 3MEKTPOCIadbIX B3auMonencTeuit, @usmaraut, M., 2011.

JomnonHutenbsHas auTeparypa

1. KBanToBas anekrpoaunamuka [Texcr] : yue0. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. B.
Bbepecrenkwii, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®uszmariur, 1989, 2001,
2002, 2006 .— 720 c.

2. KsanroBble nonst [Texer] / H. H. Boromo6os, /1. B. Illupkos - M.®uzmarnut,2005

3. PenstuBuctckas kBantoBas Teopus [Texct] : B 2 . T. 1. PensaruBucTckast KBaHTOBast MEXaHHKA /
Jx. J1. beepken, C. 1. dpenn ; nep. ¢ aar. b. O. Kepbukosa ; mox pex. B. b. Bepecrerkoro .—
Hosoxysnenk : HOMU, 2000 .— 296 c.

4. PenaruBuctckas kBantoBas Teopus [Tekcr] : B 2 T. T. 2. PensTuBrcTCKasi KBaHTOBas MEXaHHKa /
Jx. 1. beepken, C. 1. dpenn ; [lep. ¢ anrn. b. O. Kep6ukosa ; [lon pen. B. b. bepecrenxoro .—
Hosoxysuenk : HOMU, 2000 .— 408 c.

5. KBanToBas anekrpoaunamuka [ Tekct]/A. U. Axuesep, B. b. Bepecrenxuii, [Mmonorpadwus], -M.,
Hayka, 1981

6. KanroBas Teopus nons [Texct]. B 2 1. T. 1/C. Baitabepr , -M., ®uzmariurt, 2003
7. KanroBas teopus nons [Texct]. B 2 . T. 2/C. Baitabepr , -M., ®uzmariurt, 2003

8. Beeznenue B Teoputo panHeit Beenennoit: Teopust ropstuero bonbmoro B3psisa [Teker]//. C.
TopOynos, B. A. Pybakos , -M., JIKH, 2008

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHast 6ubnuoreka Pusrexa, pasuen «Anredpar.
http://www.exponenta.ru — 00pa3oBaTeIbHBIi MATEMaTUIECKUH CaMT.

http://mathnet.ru — obmepoccuiickuii MaTeMaTHYeCKUH MOpTal.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. MeTonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILIHHBI (MOXYJIs)

CTyneHT, W3ydYaromMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHSI,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUH TIPOMEXYTOYHOH aTTeCcTalllu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JUCITUILIUHEL.

Baxno ILO6I/ITLCH IOHHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU BHICOKHX SHEPruil

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: A K. Jluxonen, a-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
npodeCcCHOHAILHOM I TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcss K TIONXYYECHHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITENLHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U ITPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAyYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CIIeIATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nsydenus aucnuruiiHbl «Crnalbie B3ammMojeiicTBus. CraHAapTHAs MOJIENb» OOYyYaroluiics

JIOJKEH




3HATH:
Teoputo BaitnOepra-Canama.

yMeThb:
BBIYHCIISITH BpEMEHA )KU3HH YaCTHUII.

BJIaJIeTh:
MaTeMaTUYeCKUM allapaToM KBAHTOBOH TCOPHH ITOJISL.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeHo.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB K SK3aMEHY:

* Od¢ddexr [onacroyna.

* Henenopmupyemocts 4-hepMHOHHOTO B3aMMOICHCTBHS,

* TEOpHUsI MAaCCHBHOTO BEKTOPHOTo 0030Ha

* 3¢ddexr [onacroyHa — CIOHTaHHOE «HAPYLICHHE)» CUMMETPUHU
* xupanbHasg cuMmMmerpus KX/[

» cootHomenue ['onpadeprepa-Tpetimana

» pemaemeie nmpumepsl: U(1), O(3), SU(2).

* Od¢dexr Xurrca.

» Jlokanenas U(1)

* 0030H Xurrca

* yHUTapHas KaiuOpoBKa, kanuOposka Jlannay, R-kanuOpoBku.
» bo3ounnsii cextop CrangapTHoit Mogenu.

» Jlokanpnas SU(2),

* JIarpaH)KuaH BEKTOPHBIX MOJIEH,

* XUITCOBCKHUU CEKTOP

* «OXpaHHas» CUMMETPHS

» SU(2)xU(1) tTeopus I'mamoy-Baiin6epra-Caama: XUTTCOBCKUH M KAJIMOPOBOYHBIN CEKTOPBHI.
» Oepmuonsl B CtangaptHoit Momenu.

* JleBble u npaBbie HEPMUOHBI

* cnabble B3aMMOICHCTBHS JIENTOHOB M KBAPKOB

* (depmueBckas koHcTanTa G

 ompeznenenue napamerpo SU(2)xU(1)-monenu

* HeWTpaJbHbIC TOKU

. TpEeyrojbHble aHOMAJIMU: KBapK-JIENTOHHAs CHMMETpHUs, HEUTPaJIbHOCTH aroMa BOAOpOAa M
HelTpuHo B CM.

* CsoiictBa W- u Z-6030HOB.

* Poxnenue u pacniansl W- u Z-0030HOB.

 CaoiicTBa 6030Ha Xurrea.

* boson Xurrca: macca, poXJIeHUE, paciabl.

* B3zaumopneicTBHs U MacChl HEUTPHUHO.

» PaccesiHue HEUTPHUHO Ha IEKTPOHE

* IIyOOKO-HEyIpyroe paccesHue HeWTPUHO Ha HYKJIOHE

* Macca HEUTPUHO.

*  Ocumuiauuy HEUTPUHO.

* OCIWIISIUU 3JIEKTPOHHOTO HEUTPUHO — 3KciepuMeHT KamLAND
* COJIHEYHBIE HEUTPUHO

* BJIMSHUE BELIECTBA

* OCHWJUISIIUM MIOOHHOTO HEHTPHUHO B Tay-HEUTPHUHO - aTMOC(EepHbIe HEUTPUHO,
* YCKOPHUTEJIbHbIE KCIIEPUMEHTHI



* cryuail Tpex HeltpuHo (Marpunia PMNS).

* VHuBepcallbHOE Ci1ab0e B3aUMOIeCTBHE.

 JleBble 3apsKEHHBIE TOKHU.

* Hapymenue P- u C- u CP- uHBapuaHTHOCTH.

* YHHBEpCAJIbHOCTb 3apPsDKEHHOIO TOKA.

* HeiirpaynbHblii TOK.

* Pacnag mMrooHa.

* AMIUMTYaa pacnaja.

* BepostHOCTE pacnaja.

» Pacnaj nosisipu3oBaHHOIO MIOOHA.

» KauecTBeHHOE 00CYyKICHNUE.

+ JlenToHHBIE U MOMYIENTOHHBIE PACIaibl ME30HOB M OAPHOHOB.

* ud- TOK U ero cBoicTBa.

* Pacnagsl MMOHOB.

* Pacnapg HeiTpoHa.

» Pacnajpl, ”HULIUUPYEMBIE US- TOKOM.

* SU(3)- cummerpust B pacmajax TUIIEPOHOB

» Pacnags! runeposos u K- Me30HOB.

» HenenronHsle pacnajbl THIIEPOHOB.

» [lpaBuno AT=1/2.

* Henenronnslie pacnansl K-me30HOB.

* CwmemuBanue HeTpanbHbIx K- mezonos. Hapymenue CP.

*  Ocumuiauuu HeUTpanbHbIX K- Me30HOB.

* Pasnoctb Macc HelrpanbHbIx K- Mme3oHOB 1 GIM- Mexanusm.

* Hapymenune CP- cummerpuu B pacnagax K- Me30HOB.

* CP- HeueTHOE cMemIMBaHKE U paMoe Hapyiienne CP- cumMerpun.
* Pacnans! Tay- nenToHa.

+ JlenToHHBIE pacnajbl Tay-JIENTOHA.

 IlonyaznpoHHble pacnazbl Tay-JIENTOHA.

+ IlpoBepka runoresbl 1yaabHOCTH B paclajax Tay-jIelToHa.

* Pacnaas! ouapoBaHHBIX a1poHOB. Pacniagel B- me30HOB.

» OuapoBaHHBIE aJJPOHBI, pacaiaronuecs 3a cu€T cnabbIX B3aUMOJICHCTBUH.
* BpeMeHa jXu3HU O4apOBaHHbIE a[POHOB.

* T'mnoresa qyaJbHOCTH U CIIEKTAaTOPHOE MPOIIKEHHUE.

* Hapymienne cieKTatopHOTro NpUOMMKEHUS B pacnaiax HeUTpaabHbIX D- Me30HOB.
* ['moonnoe ycunenune. OoMenHble 3 dekrhr. Cnabas aHHUTHIISAIUSL.
* [lomaBnenue cnaboi aHHUTHIISIM B pacnajgax B- Me30HOB.

+ [lapamerpuzanus marpuisr CKM.

* CwmemmuBaHue HeWTpanbHbIX B- me3onoB. Hapymenne CP- cummerpun B pacnagax B- me3oHoB u
TPEYTOIbHUK YHHUTAPHOCTH.

[Tpumeps! SK3aMEHAIMOHHBIX OHIIETOB:

burer 1.

1. Oddexr I'onacroyna.

2. OcumuIsiIuY MIOOHHOTO HEHTPUHO B Tay-HEHTPHHO - aTMOC(EpHbIC HEUTPUHO.
burer 2.

1. Oddexr Xurrca.

2. OuapoBaHHbIC aIPOHBI, PACTIaAAIONIHECs 32 CUET CIA0BIX B3aUMOICHCTBUI.

Kputepun onennBanus
Onenka "ommuno" (10 OGayioB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMYy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0amn) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercss 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OuijeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIATh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



