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AHHOTANMA

Lenp Teopun (QyHAaMEHTAIBHBIX B3aUMOACHCTBUH COCTOMT B TOM, UYTOOBI CBECTHM BCE MHOrooOpasue
NPUPOIHBIX SBIEHUH K HA0Opy 3aKOHOB M IIPaBWIJ, IO3BOJSIOIIMX KOJIMYECTBEHHO OMNKCHIBaTh M
MpeCcKa3bIBaTh dKCIepUMEHTanbHbIe (dakThl. Ha ypoBHE MUKpoMHpa Bce CBOICTBa MaTrepuyd M H3IIydeHUs
MOXXHO TpeMsl BuAaMH (yHAaMEHTAJIbHBIX B3aUMOJEHCTBHH: CHIIBHBIM, CIA0BIM M 3JIEKTPOMArHUTHBIM.
Lenpro maHHOrO Kypca SBJISETCS 3HAKOMCTBO C TMOHATHAMHM M METOAAMH COBPEMEHHOW TEOpHH
(dyHIaMeHTaNbHBIX B3auMozeicTBui. OCHOBHOUM ymop cjielaH Ha HCIOJIb30BAHWE CUMMETPUNH M OCOOCHHO
JIOKAJBHBIX ~KaJUOpPOBOYHBIX CHUMMETpHH, auarpamMMm @DeilHMaHa M NPOBEpKE SKCIEPUMEHTAIBHBIX
Ipe/CKa3aHui, CAETaHHBIX Ha UX ocHOoBe. Kypc coctouT m3 nByX 4acTei, mepsas n3 Kotopsix (CranmaprHas
MOJIEJIb) H3y4YaeTcsi B OCEHHEM CEeMeCTpe W 3HAKOMHUT C COBPEMEHHOH TeopHuel OObeAMHEHHOTO
3NEKTPOMArHUTHOTO U cyaboro B3aummMozelcTBus. Bropas yacts (KBaHTOBas XpoMogMHAMHKA) M3y4daeTcsl B
BECEHHEM CEMECTPE W 3HAKOMHT C COBPEMEHHOH TeOopHel CHIBHOIO B3aMMOACHCTBHS KBApKOB U €€
MPUIOKEHUSAMH K (PU3UKE aJPOHOB.

1. lean u 3apa4n
Heab qucUMMIMHBI

M3y4YEeHHE CTY[€HTAMU OCHOBHBIX MOHATUI U METOIOB COBPEMEHHOW TEOPHH AJIEMEHTAPHBIX YaCTHIl U
HX B3aUMOJICUCTBUI U B3aUMOIIPEBPAICHUI.

33]13‘[1/[ JAUCHUIIINHBI

B xome maHHOTO Kypca CTyAEHT JOJDKEH HONYy4YUTh IMpPEACTaBlIeHHE 00 OCHOBaX KBAaHTOBOH TeopHuu
[OJIs, ONMCAHUU W pacuérax MpPOLECCOB pacCesHUs M paclaja dIEMEHTapHBIX YACTHIL, TEOPHUH HX
CTPYKTYPbl U OCHOBHBIX IIPUHLIMIIAX, HA KOTOPBIX CTPOUTCS 3Ta TEOPUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Cnocob6en ocymiectnsaTh kputuueckuid | YK-1.1 AHanuzupyer npoOieMHYyI0 CUTYaIUIo KaKk CUCTEMY,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTpaTeruro AecTBui

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIIK-1.2 CrnocobeH 0600mark U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B o0sacTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MEeXANCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuKu W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasnenne o6 akryanbHbix |OITK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npoOiieMax HayKd M TEXHUKU B OOJIaCTH CBOGH |MCCIEOBaHMI B paMKaX TEMaTW4eckol o00JacTH CBOeH
poeCCUOHANTBHOM I TENFHOCTH, CIIOCOOCH  |TpOo(heCcCHOHATBHOM JIeATENLHOCTH

Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN) OIIK-3.3 Brmameer aHaJIUTHUYECKUMU W BBIYACIUTEIHLHBIMHU
pa3pabarkIBaTh MOMXOIBI K PEIICHUIO TUIIOBBIX |METOJaMH PEIICHHS, TTOHUMAeT M YUYUTHIBAET HA MPAKTHKE
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH  |TpaHUIbl IPUMEHUMOCTH MOTyYaeMbIX PEIICHHHA
JIESITEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H
OTPaHUYCHUS PA3ITUYHBIX METOJIOB PEIICHHS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CriocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYJIHPOBAHUS BHIBOJOB M OLIEHKH MOJYyYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH




[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

narpankuad CTaHIapTHON MOeNH;
0COOCHHOCTH KBaHTOBAaHUS KAIMOPOBOYHBIX TEOPUH;
CBOWCTBA NMEKTPOCIAObIX KATHOPOBOYHBIX O030HOB;
MeXaHu3M XHrrea;
[l OCHOBHBIE METOJIbl NPELN3NOHHON MMPOBEPKU CTAHJAPTHOM MOJENN U TMOMCKA HOBBIX (PH3HMUYECKUX
SIBICHUI BO B3aMMOJICHCTBHSIX YaCTHII;
[l marpamxuan KX/I;
[J  meronsl BeuUcIeHUs panuanuoHHbX nonpaBok B KX/, KO u cinabom cexrope CranmapTHOH
MOJEJIN;
[J acHMMIITOTHYECKYIO CBOOOAY B KBAHTOBOW XPOMOIHMHAMUKE;
[l mapTOHHYIO MOJEIb, MApTOHHbIE (QYHKIMU pacrpeneneHus 1 GyHKIun GpparMeHTanum.
YMETb:

I T R

[l 3¢¢hexTHBHO NPUMEHSITH BBIIIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTAIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON (PM3UKHU 3JIEMEHTAPHBIX YaCTHII.
BIIAJICTh:

[J TEXHHMKOU BBIYMCIICHHUS! OCHOBHBIX XapaKTEPUCTHK MPOLECCOB AIEKTPOCIad0ro B3anMOJeHCTBHUS;
TEXHUKOW BBIUMCIIEHUS] OCHOBHBIX XapaKTEPUCTUK IIPOLECCOB CHIIBHOIO B3aUMOJECHCTBHUS;
METOJIOM ITPaBWJI CyMM B KBAHTOBOM XPOMOJIWHAMUKE;

METO/IOM JUCIIEPCUOHHBIX COOTHOIIEHUH.

OOod

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue 3 9 6
2 PenstuBucTckas KBaHTOBasI MEXaHUKa 3 9 6
3 OCHOBBI KBaHTOBOM 3JI€KTPOANHAMUKHI 3 9 6
4 Cnabble B3aUMOAEHCTBUSA 3 9 6
5 CTaHz[apTIV{aﬂ MOZEIb NEKTpocaadboro 3 9 6
B3aMMOJICHCTBHS
6 llBer u 1uBeroBas KaJuOpPOBOYHAS 3 3 6
CUMMETPHS
7 KsanTopanne KXJ| u acuMmmnrTormueckas 3 3 6
cBoOOa




3 KBapk-aagponHas JyaJIbHOCTh u 3 3 6
aIpOHHBIC TIPOLIECCHI

9 daxropuzanus u MoaupUKanus 3 3 6
[IapTOHHOW MOZENIH
OxcnepumenTanbHbli cratyc KX/ u Uto

10 3 3 6
Janblie?

Hroro yacos 30 60 60

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)

Cemectp: 1 (Ocennuii)

1. Beenenune

B nounckax «anemeHnTapHbIX» yacTull. JlenToHsl, GOTOHBI, aAPOHBI, U30TONNYECKAsk HHBAPUAHTHOCTD,
CWJIBI B3aMMOAEWCTBH. [ MIIOTE3a KBApKOB, CTPOCHUE aJIPOHOB, LBET, yACpKAHUE [IBETA, CKEWIIMHI,
acHUMITOTHYECKast cBOOOa, TAPTOHHASI MOJIETIb.

2. PenaruBHCTCKash KBAHTOBAs MEXaHHKa

VYpasuenue Knetina-I'opnona. Ypasuenue Jlupaka, anTuuactuipl. Ajaredpa ramma-MaTpul, pelieHus
cBOOOJHOTO ypaBHeHUs Jlupaka, UX CMBICH, YIJIOBOM MOMEHT M CIUH JJIeKTpoHa. DepMHOHBI C
HyneBoil Maccoil. YpaBHenue lIpenunrepa-Ilaynu, MarHUTHBI MOMEHT AJIEKTPOHA.

3. OCHOBBI KBAHTOBOI1 QJICKTPOANHAMUKHA

Jlarpamkuan, noKajgbHasi KaJIMOPOBOYHAS CUMMETPHUS U JIEKTPOIMHAMMKA. YpaBHeHUs Makcpesia
i notennuana. Kanmmoposka. Teopust Bosmymienwuii. J{uarpammer ®Oeitamana. CedeHre paccesiHus.
Paccesnue snextpoHa Ha MiooHe, mpomararop (orona. Komnronosckoe paccesue. [Ipomaratop
JJIEKTPOHA.

4. CnaOble B3aUMOIEHCTBHS

bera-pacnan. Teopusi ®epmu. Hapymenune uetHocTH, KupaabHOCTh. CP-uéTHOCTh. Bpems xuznu
MiooHa. Pacnmanm kaonoB. Yron Ka0O6ubo. CmemmuBaHue NOKOJCHHMH, MarpUla CMEIIMBAaHU
Ka66u6o0-Kabasmu-MackaBa. Hapymenue CP-uérHoctu. HelTpanpHble ciiabble TOkW. [1yOoKo
HEYIPYyroe paccesHue HeWTPUHO U AaHTHHEHTPUHO HAa HYKJIOHE.

5. CTaH,Z[apTHaSI MOACIb BHGKTpOCHHGOFO B3aHMOL[€I>iCTBPIfI

OObenuHeHHE JIIEKTPOMArHUTHBIX ©  ci1al0bix B3aumogeiictBuii Ha ocHoBe SUL(2)xUY(1)
cumMmeTpun. Yron BaitHOepra, HelTpanbHble cinabble Toku, W- U Z-0030HbI. HepeHopMupyeMocTh
TEOpUH C MaccuBHbIMU Oo30Hamu. HeaGeneBa kanuOpoBounas cummeTpus. CamozneiictBue 6030HOB.
CnonTanHoe HapymeHue cummerpuu. llosBnenue maccel. onncroyHoBckue 0030HBI. MexaHH3M
Xurrca. Mopens Canama-BaiinGepra. Bwidop mons Xwurrca. Maccst W- u  Z-0030HOB.
BzaumoneiictBre 6030HOB ¢ xurrcom. Maccel pepmuoHOB. B3amoneiicTBrs (hepMHUOHOB C XHITCOM.
[TonsiTHE O TEPEHOPMHPYEMOCTH TeOopuH. JIeNTOH-KBapKOBash AaHAJIOTHS. JKCIEPHUMEHTAJIbHBIH
CTaTyC TEOPHUHU.

Cemecrtp: 2 (Becennuit)

6. L{BeT 1 11BeTOBas KaMMOPOBOYHAS CUMMETPHUS




OKCcrepUMeHTaJbHbIE YKa3aHHs Ha IIBET KBapkoB. lIBeroBas KanuOpoBOUHAas CHUMMETpPHUS U
ypaBHeHus1 SHra-Mwuiuica ans mmooHHoro mosist.  Ipymma SU(3). Marpuusl [enn-Manna um ux
cpoiictBa. ToxnectBa ®upna. Oneparopsl Kazumupa B (yHIaMEHTaIbHOM W MPUCOCAHMHEHHOM
MIPECTABIEHUH.

7. KBanroBanne KX ]I 1 acumMnToTHdeckas cBoooa

[Monepeunocts amrmmutyn B KOJ u KXJI. CamonetictBue rroonoB. [Ipapmia Oeitamana s KX,
JlucniepcroHHBIE COOTHOIICHHSI M ONTHUecKas TeopeMa. [oHsATHE O pacXOAMMOCTSX, BBIUUTAHUSAX,
peryisipuzauuu u nepeHopmupoBke. DddexruBnsiii 3apsn B KOJI. [lonstue o penopmrpynne. Hynb
3apsga B KDOJI, ero cBi3p € ONTHYECKOW TEOPEeMOW M JHUCIIEPCHOHHBIMH COOTHOILIEHUSMHU.
Oddexrusnsiii 3apsan B KX/[. Acumnrornueckas cBoooza.

8. KBapK—a,E[pOHHaSI AYAJIbHOCTb U aAPOHHLBIC PO CCChI

DNEeKTPOH-TIO3UTPOHHAS AHHUTWISILIMKA B aapoHbl. R-oTHOmenue. KBapk-ampoHHas IyaabHOCTB.
Baxyymusbie kornencarsl u «mpasuia cymm» KXJI. Kupanbaast ”HBapuaHTHOCTb.

9. dakropu3zaius 1 MOTUBUKAIIHS TAPTOHHOW MOJIEIN

daxropuzanus B KX/ u sxectkue mporeccsl. [yboko Heynpyroe paccesiaue. [lapToHHBIE QyHKITUH
pacnpenenenuss U ux MomeHTBl.  Crpykrypubie ¢yHkuuu. CootnHomenue Kamnmana-Ipocca.
Coxpansitoniiiiecst orneparopsl U WX cBoiictBa. [IpaBuna cymm. YpaBHeHHs 3Bojdronuu. [1yboko
HEYIPYToe paccesHue Moyisipu30BaHHbIX yacTull. CrimHOBBINA Kpusuc. [Iponecc [Apenna-Ana.

10. OxcnepumenTanbhblil craryc KX/ u Uro nanpiie?

OxcnepumentanbHblii craryc KX/I. [lpumenenne KXJ| x mpomeccam Ha bombiiom AnpoHHOM
Komnnaiinepe. OOpa3oBanue 0030HOB Xurrca B agpOHHBIX coynapeHusix. J[Bumxenue k Benuxomy
OObeanHeHHUIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMO¥ AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonnmoe o6opynoBaHue 1Jis IEKIUK U IPAKTHUECKUX 3aHATUH: ydeOHas ayIuTOPHsI, OCHALIICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Jlenronsr u xkBapku [Tekct] / JI. b. Oxynb .— 6-e u3n. — [Hayunoe nzn.] — M. : JIKY, 2013 .—
352c.
2. KsanToBsie nons [Texct] / H. H. boronro6os, /1. B. Ilupkos - M.®u3mariut,2005
3. Teopust KaMMOPOBOYHEIX B3aUMOICHCTBHI 3neMeHTapHbIX yacTull [ Tekct]/M. b. Bonomus, K. A.
Tep-Maprupocss, -M., Dueproaromuszar, 1984
4. C.M.bunenbkuii "Jlekunu 1o pu3nMKe HEUTPUHHBIX U JICNITOH-HYKIIOHHBIX TPOIIECCOB",
Oneprousaar, 1981.

JomonanTtenyHas uTeparypa
1. KBanToBas snekrpoaunamuka [Texcr]| : yue0. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. B.
Bbepecrenkuii, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®usmariur, 1989, 2001,
2002, 2006 .— 720 c.
2. Brenenne B kBaHTOBYIO Teopuro nois [Texct] : [yueOnuk mis By3oB] / M. Ileckun, /. Hlpenep ;
nep. ¢ aum. mof pen. A.A. benasuna, A. B. bepkoBa .— M. ; MxeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammuoe obecnedenue: Adobe Reader.

JHocrynHeie yepe3 uHTEepHET 0a3a nanubix Particle Data Group (http://pdg.lbl.gov), mouckoBas cucrema
INSPIRE (http://inspirehep.net/) u anexrponnsie Bepcuu xypHaios Phys. Lett., Phys. Rev., Eur. Phys.
J., Nucl. Phys., Nucl. Instrum and Meth.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYaromui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENILHOM PabOoThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAaaraéMpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHUIO 33JaHHI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. lpu
3aTPYIHEHUU H3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, ClEeIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHWUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



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 QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.B. bennsikoB, kauHa. (u3.-Mart. HayK



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 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

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

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydenus AuciuIuinHbl « Teopust QyHIaMEHTaIbHBIX B3aMMOJICHCTBHIT 00yUYaIOIHICS JOJKCH:

3HATb:




|
U
0
U
|

narpamkuad CTaHIapTHON MOJIEIH;

0COOCHHOCTH KBaHTOBaHUS KATMOPOBOYHBIX TEOPHUH;

CBOMCTBA JIEKTPOCIA0BIX KATHOPOBOYHBIX OO30HOB;

MEXaHU3M XHITCa;

OCHOBHBIC METObI MPEIM3HOHHON POBEPKH CTaHAAPTHON MOJIEIH M MOUCKA HOBBIX (PU3UIECKUX

SIBIIGHUU BO B3aMMOJICHCTBHUSIX YaCTHIL;

0
U

narpamxuad KX/T;
METOJIbI BBIUMCICHUST pajuanuoHHbix momnpaBok B KXJI, KO/l u cnabom cextope CranmapTHOM

MOJIETIN;

U
0

yMeTh:
0

aCHMNTOTHUYECKYIO CBOOOY B KBAHTOBOM XPOMOJHHAMHUKE;
MapTOHHYIO MOJIENb, TAPTOHHBIE (PYHKIUH pacupeneieHus U QyHKIuN GparMmeHTanuu.

3(1)(1)6KTI/IBHO IIPUMCHATH BBIIICYKA3aHHBIC 3HAHUA HA MPAKTUKE [JIA PCIICHUA (I)YH,Z[aMeHTaJ'IBHBIX nu

MPUKIAJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHON (DM3UKH HIEMEHTapHBIX YaCTHII.

BJIAA€Th:

O

[

TEXHHUKOH BBIYMCIICHUSI OCHOBHBIX XapaKTEPUCTUK MPOLIECCOB 3IEKTPOCIA00T0 B3auMOIeCTBNS;
TEXHUKON BBIYHCIEHUS OCHOBHBIX XapaKTEPUCTHK MPOLECCOB CHIBHOTO B3aUMOJEHCTBUS;
METO/IOM IIpaBUJI CYMM B KBaHTOBOM XpPOMOAMHAMUKE;

METOJOM JUCTIEPCHOHHBIX COOTHOIIEHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

He nmpexycmorpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS clladk AU depeHIIMpoBaHHOTO 3a4eTa B 9-0M cemecTpe:

1
2
3
4
5.
6
7
8
9
1

. V-A ¢dopma cnabObix B3auMOJICHCTBUH.

. DKCIIepUMEHTAaIIbHbIE MPOSIBIICHUS HAPYIIECHHSI YeTHOCTH.
. Yroxa cmemmBanus Ka6ono0o.

. Mexanuzm I'IM.

Marpuiia cmemmBanus Kabasmm-Mackaga.

. HelitpanbHble TOKU.
. OObenmHEHNE AEKTPOMArHUTHBIX U CIIa0BIX B3aUMOAEHCTBHUIA.
. Yron Baiin6epra. Maccet W— 1 Z—0030HOB.

Mexanus3m Xurrca.

0.Maccbl pepMHOHOB.

[TpumMepsl 3K3aMeHaIIMOHHBIX OuieToB B 10-M cemectpe:

buner 1.

1.CummeTpun B CIIEKTPOCKOIIUN aJAPOHOB.

2.KondaitHmeHT

buner 2.
1.JTarpamxuan KX/I.
2.I'my6GoKoHeynIpyroe paccesiHue.

Bbuner 3.

1.DkcniepuMeHTaNbHbIE 000CHOBAHUS MAPTOHHON MOJIEIH.

2.AcuMIITOTHYECKAsA CBOOO/A.

buner 4.

1.CamozeiicTBre HeabeIeBBIX MOJIEH.

2.9xcnepuMeHTanbHbIi cratye KX/I.

buier 5.

1.Hapymienue xupajibHON CUMMETPUH.

2.Bemnkoe O0beuHEHNE.



Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHMBAHUE IMPOU3BOAUTCA Ha YCMOTPCHHSA OJOK3aMCHATOpa B COOTBETCTBUH C O0COOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHUS HA MPAKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06amuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
rpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlleMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH IIPOrPaMMHOT0 MaTepHala, HO IPU STOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOXXET IIPUMEHSATH MOIyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIUH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajna) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
YaCcTH OCHOBHOTO COJICPYKaHWS Y4eOHOH MpOrpaMMbl TUCHUIUIMHBI, JIOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajad.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIIEHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue sk3aMmeHaropa. Ompoc oOyuaromerocs 1o OWieTy He JOJDKEH IIPEBBIIAaTh OIHOTO
acTpoHOMHYeCKOro 4aca. OIeHWBaHHE 3HAHUHN NPOU3BOAMTCS B COOTBETCTBHU C BBIIICYKa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



