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AHHOTANMA

Henp Teopun ¢QyHIaMEHTATBHBIX B3aUMOACHCTBUI COCTOMT B TOM, 4TOOBI CBECTM BCE MHOrooOpasue
NPUPOIHBIX SBIEHHH K HAOOpy 3aKOHOB M NPABWI, IO3BOJISIIONIMX KOJMYECTBEHHO OINMUCHIBATH U
MpeaCcKa3bIBaTh dKCIEpUMEHTaNbHbIe (akThl. Ha ypoBHE MUKpOMHUpa BCe CBOMCTBa MAarepuy M HM3IIy4CHUS
MOXHO Tpemsl BUAaMH (yHIAMEHTAIbHBIX B3aUMOJCHCTBUM: CHIBHBIM, CIA0BIM M SICKTPOMAarHUTHBIM.
Lenpro nmaHHOrO Kypca SBISETCS 3HAKOMCTBO C TIOHATHAMHM M METOJAaMH COBPEMEHHOH TEOpPUHU
(dyHIaMeHTaNbHBIX B3auMojelcTBUi. OCHOBHOW YIOp ClielaH Ha MCIOJIb30BaHHE CHMMETPHH M OCOOCHHO
JIOKAJBHBIX ~KaJHUOpPOBOYHBIX CHUMMETpHH, auarpamMm @DeilHMaHa M TPOBEPKE SKCIEPUMEHTAIBHBIX
Ipe/CcKa3aHui, CAETaHHBIX Ha UX OCcHOBE. Kypc cocTouT U3 ABYX wacTeid, nmepBas u3 kotopbix (CraHnapTHas
MOJIEJIb) H3y4YaeTcsi B OCEHHEM CEMECTpe M 3HAaKOMUT C COBPEMEHHOW Teopueill 00beIUHEHHOTO
ANIEKTPOMArHUTHOTO U cinaboro B3ammopeicTBus. Bropas wacts (KBaHTOBast XpoMOIMHAMUKA) H3y4yaeTcsl B
BECEHHEM CEMECTPE U 3HAKOMUT C COBPEMEHHOW TEOPHEN CHIIBHOIO B3aUMOJCHCTBUS KBapKOB M €€
MPUIOKEHUSAMH K (PU3UKE aJPOHOB.

1. lean u 3apa4n
Heab qucUMMIMHBI

M3y4YEeHHE CTYJ€HTAMU OCHOBHBIX IMOHSATHI U METOIOB COBPEMEHHOW TEOPHH AIIEMEHTAPHBIX YaCTHIl U
HX B3aUMOJICUCTBUI U B3aUMOIIPEBPAICHUI.

33]13‘[1/[ JAUCHUIIINHBI

B xome maHHOTO Kypca CTyIEHT AOJDKEH IMOMY4YHTh MPEICTaBIeHHE 00 OCHOBAX KBAHTOBOW TEOPUH
[IOJIs, ONMCAHUM M pacuérax MPOLECCOB PACCESHMS M paclaja JIEMEHTApHBIX 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 Cnocoben ocymiectnsaTh kputhnueckuii | YK-1.1 Ananusupyer npoOIeMHYI0 CUTYaIHIO KaK CHCTEMY,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTpaTeruro AecTBui

OIIK-1.1 3HaeT ©W  CcOOCOOCH  HUCIOJB30BaTh B
npo(eCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cucremoit pynnamentanbibeix |OIMK-1.2 CrnocobeH 0600mark M KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B o0sacTu OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OITK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
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 Brnameer aHaJIUTUYECKUMHU W BBIYMCIUTEIHLHBIMHU
pa3pabarkIBaTh MOIXObI K PEIICHUIO TUTIOBBIX |METOAaMH PEIICHUS, TTIOHUMAeT W YYHUTHIBACT HA IPAKTHKE
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 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

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




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

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

3HAThb:

YMETb:

narpanxuad CTaHAapTHON MOJIENH;

0COOEHHOCTH KBAaHTOBaHUSI KaJTHOPOBOYHBIX TEOPHIi;
CBOWMCTBA JIEKTPOCIA0bIX KaTHOPOBOUHBIX 0030HOB;

MCXaHU3M XHFFC&;

OCHOBHBIE METO/bI NPEIIM3MOHHON NMPOBEPKU CTAHIAPTHON MOJENN U MOMCKA HOBBIX (PU3MYECKUX

SIBICHUI BO B3aMMOJICHCTBHSIX YaCTHII;
narpamxuad KX/I;

MeTOAbl BbIUMCIIeHUs panuanuoHHbXx nompaBok B KX/, KO u cnabom cexrope CraHmapTHOM

MOJIEIIN;

ACHMIITOTHYECKYIO CBOOOY B KBAHTOBOW XpPOMOJUHAMHUKE;
MapTOHHYIO MOJIEJIb, HAPTOHHBIE (PYHKIMU pactpeneneHus 1 QyHKIUH (pparMeHTaluy.

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT peleHns GyHIaMEeHTaJIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON (PM3UKHU 3JIEMEHTAPHBIX YaCTHII.
BIIAJICTh:

TEXHUKON BBIYMCIICHUS OCHOBHBIX XapaKTEPUCTHK MPOIECCOB IEKTPOCIA00r0 B3aUMOICHCTBHS,
TEXHUKON BBIUMCIICHHUS OCHOBHBIX XapaKTEPUCTHK MPOIECCOB CHILHOTO B3aUMOJICHCTBUS;
METOIOM IIPaBUJ CYMM B KBAHTOBOM XPOMOJIUHAMUKE;

METOJIOM JUCTIEPCUOHHBIX COOTHOIICHHIA.

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 Benenue 3 9 6
2 PensTuBucTCKas KBAaHTOBAas MEXaHUKa 3 9 6
3 OCHOBBI KBaHTOBOM 3JI€KTPOANHAMUKHI 3 9 6
4 Cnabbie B3auMoJIeiicTBUS 3 9 6
5 CTaHﬂapTEIaﬂ MOZIENb  ANEKTpocaadoro 3 9 6
B3aMMOJICHCTBHS
6 I[[Ber w 1nBeToBas  KajlMOpPOBOYHAS 3 3 6
CUMMETPHS
7 KsanToBanne KX/[ m acummrorndueckas 3 3 6
cBoOOa




3 KBapk-aagponHas JyaJIbHOCTh u 3 3 6
aIpOHHBIC TIPOLIECCHI

9 daxropuzanus u MO (UKL 3 3 6
[IapTOHHOW MOZENIH
OxcnepumenTanbHbi ctatyc 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. Beenenue

B nouckax «3neMeHTapHbIX» YacTull. JIenToHbl, (POTOHBI, aJPOHBI, N30TONMYECKasi HHBAPHAHTHOCTD,
CWJIBI B3aMMOJAEHUCTBH. [ MImoTe3a KBapkoB, CTPOCHHE apPOHOB, LIBET, YAEPKAHUE I[BETA, CKEWIIMHT,
acHUMITOTHYECKast cBOOOa, TAPTOHHASI MOJIETIb.

2. PenaruBHCTCKash KBAHTOBAs MEXaHHKa

VYpasuenue Knetina-I'opnona. Ypasuenue Jlupaka, anTuuactuipl. Ajaredpa ramma-MaTpul, pelieHus
cBOOOJHOTO ypaBHeHHs Jlupaka, MX CMBICI, YIIIOBOW MOMEHT M CIHH 3JeKTpoHa. DepMHOHBI ¢
HyneBoil Maccoil. YpaBHenue lIpenunrepa-Ilaynu, MarHUTHBI MOMEHT AJIEKTPOHA.

3. OCHOBBI KBAHTOBOI1 QJICKTPOANHAMUKHA

Jlarpamxuan, JoKajgbHasE KaTMOPOBOUHAS CUMMETPHS M 3JIEKTPOJMHAMUKA. YpaBHEHHs] MakcBeiia
i notennuana. Kamubposka. Teopust Bosamymiennid. {uarpammer @eiinmana. CedeHnue paccesHusl.
Paccesnue snexTpoHa Ha MIooHe, mpomaratop ¢orona. Komnronosckoe paccesnue. IIpomarartop
JJIEKTPOHA.

4. CnaOble B3aUMOIEHCTBHS

bera-pacnan. Teopuss ®epmu. Hapymienne detHoctd, kupanbHOCTh. CP-uéTHOCTh. Bpemst xuzau
MiooHa. Pacnman kaonoB. Yrom Ka06bubo. CmemmBaHue TOKOJIEHHH, MaTpuia CMELIMBAaHUS
Ka66u6o-Kabasmu-MackaBa. Hapymenune CP-u€rnoctu. HelitpanbHble cnabeie Toku. [imyOoko
HEYIPYyroe paccesHue HeWTPUHO U AaHTHHEHTPUHO HAa HYKJIOHE.

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

OObenuHeHHe JJIEKTPOMAarHUTHBIX U cinalbix B3aumozeictBuii Ha ocHoBe SUL(2)xUY(1)
cummerpun. Yron BaiiHOepra, HeliTpanbHble crnabble Tokd, W- u Z-6030HbI. HepeHopMupyemocTh
TEOpUH C MacCUBHBIMU O030Hamu. HeabeneBa xannOpoBouHas cummerpusi. CamozaericTBue 6030HOB.
CnonTanHoe HapymeHue cumMmerpuu. llosBnenune maccel. onacroyHoBckue 0030HBI. MexaHH3M
Xurrca. Mopens Canama-BaiinGepra. Brwibop mnonst Xurrca. Maccet W- u Z-0030HOB.
BzaumonetictBre 6030HOB ¢ xurrcoM. Macchl hepMroHOB. B3amozelicTBust epMHUOHOB C XUTTCOM.
[ToHsiTHE O TEPEHOPMHPYEMOCTh TEOpUH. JIeNTOH-KBapKOBasi aHAJIOTHS. JKCIEPHUMEHTAIbHBIH
CTaTyC TEOPHUHU.

Cemecrtp: 2 (Becennuit)

6. L{BeT 1 11BeTOBas KaMMOPOBOYHAS CUMMETPHUS




OKCcrepUMeHTaJbHbIE YKa3aHWs Ha I[IBET KBapkoB. llBeroBas KanuOpoOBOYHAas CHMMETpPHUS U
ypaBHeHus1 SHra-Mwuiuica ans rmoonHoro nons. I'pynma SU(3). Marpunsl [emi-Manna u ux
cpoiictBa. ToxnectBa ®upna. Oneparopsl Kazumupa B (yHIaMEHTaIbHOM W MPUCOCAHMHEHHOM
MIPECTABIEHUH.

7. KBanroBanne KX ]I 1 acumMnToTHdeckas cBoooa

[Monepeunocts amrmutyn B KOJ[ u KX /1. CamoneiictBue rimoonoB. [IpaBuna @eiitamana as KX/,
JlucniepcroHHBIE COOTHOIICHHSI M ONTHUecKas TeopeMa. [oHsATHE O pacXOAMMOCTSX, BBIUUTAHUSAX,
peryisipuzauuu u nepeHopmupoBke. DddexruBnsiii 3apsn B KOJI. [lonstue o penopmrpynne. Hynb
3apsga B KOJI, ero cBA3p C ONTHYECKOH TEOpeMOl W JUCHEPCUOHHBIMU COOTHOIICHHUSAMH.
Oddexrusnsiii 3apsan B KX/[. Acumnrornueckas cBoooza.

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

DNEeKTPOH-NIO3UTPOHHAS AHHUTWISIIMM B aIpoHbl. R-oTHOmeHue. KBapk-aapoHHas IyajdbHOCTb.
Baxyymusbie kornencarsl u «mpasuia cymm» KXJI. Kupanbaast ”HBapuaHTHOCTb.

9. dakropu3zaius 1 MOTUBUKAIIHS TAPTOHHOW MOJIEIN

daxropuzanus B KXJI u sxectkue nporeccel. [my0oko Heynpyroe paccesaue. [laproHabie GyHKINN
pacnpenenenuss U ux MomeHTBl.  CrpykrypHeie ¢yHkuuu. CoortHomenue Kamnana-Ipocca.
Coxpanstroriiiecst omneparopsl U ux cBoiictBa. [IpaBuna cymMm. YpaBHeHHs 3BOMIOIMU. [yOOKO
HEYIPYToe paccesHue Moyisipu30BaHHbIX yacTull. CrimHOBBINA Kpusuc. [Iponecc [Apenna-Ana.

10. OxcnepumenTanbhblil craryc KX/ u Uro nanpiie?

OxcnepumentanbHblii craryc KX/I. Ilpumenenne KXJ| x mpoueccam Ha boabmom AnpoHHOM
Komnnaiinepe. OOpasoBanue 0030HOB XWITca B aJpOHHBIX coyaapeHHsax. JBmwxenune k Bemmkxomy
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJIHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
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 y4yeOHOro Marepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAaaraéMpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHUIO 33JaHHI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTesio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYICHTOB B BHJE PELIEHUS 331a4 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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 UmeeT npeacTaBieHne 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 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrnocoOeH mTpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
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

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

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

3HATb:




narparkuad CTaHAapTHON MOJeNH;
0COOCHHOCTH KBAHTOBaHUS KATUOPOBOYHBIX TEOPHIA;
CBOMCTBA JEKTPOCIA0bIX KaJTHOPOBOYHBIX 0030HOB;
MEXaHU3M XHITCa;
OCHOBHBIE METOJbI NPELIU3UOHHON MPOBEPKU CTAaHAAPTHON MOJIENM U MOUCKA HOBBIX (PU3NUECKUX
SIBJICHUI BO B3aUMOJICHCTBHUAX YaCTHUILL;
narpamxuad KX/T;
METO/bI BhIUUCIICHUS panuairoHHsix nonpaBok B KX/, KOJI u cnabom cexrope CranmapTHOM
MOJIEIIN;
ACUMITOTHYECKYIO CBOOOAY B KBAHTOBON XPOMOJHMHAMHUKE;
MapTOHHYIO MOJIENb, TAPTOHHBIE (PYHKIUH pacnpeneieHus 1 QyHKIuu GparMmeHTanuy.
yMeThb:
3¢ $eKTUBHO MPUMEHSTH BBIIICyKa3aHHbIC 3HAHWS HAa MPAKTHKE JUIS pelleHus] PyHIaMEeHTaIbHBIX U
MPUKIAJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHON (DM3UKH HIEMEHTapHBIX YaCTHII.
BJIaJeTh:

TEXHHUKOH BBIYHMCIICHUS] OCHOBHBIX XapaKTEPUCTUK MPOLIECCOB EKTPOCIA00T0 B3auMOIeiiCTBuS;
TEXHUKON BBIYMCIIEHUS OCHOBHBIX XapaKTEPUCTHK MPOLECCOB CHIIBHOTO B3aUMOJIEHCTBUS;
METO/IOM IIPaBUJI CYMM B KBAHTOBOI XpOMOIMHAMHUKE;

METOJIOM 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. V-A ¢dopma cnabbix B3auMOJICHCTBUH.

2. DKcnepuMeHTabHbIE IIPOSIBICHUS HAPYIIEHUS] YeTHOCTH.

3. VYron cmemmBanust Ka66u6o.

4. Mexanusm I'MM.

5. Marpuna cmemmuBanus Kabasmn-Mackaga.

6. HeiiTpanbHble TOKH.

7. OObeqHEHNE IEKTPOMATHUTHBIX U CJIA0BIX B3aMMOJICHCTBHIA.
8. VYron Baiin6epra. Maccet W— 1 Z—06030HOB.

9. Mexanusm Xurrca.

10.Maccel hepMHOHOB.

[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.

buner 3.

1.DkcniepuMeHTaNbHbIE 000CHOBAHUS MAPTOHHON MOJIEIH.
2.AcumnroTnyeckas cBodosa.

buner 4.

1.CamopeiicTBre HeabeneBbIX MOJIEH.
2.9xcnepuMeHTanbHbIi cratye KX/I.

buner 5.

1.Hapymienue xupajibHON CUMMETPUH.

2.Benukoe O0bennHeHNE.



Kpurepun onennBanus

OO0yuatomieMycsi CTaBUTCS OLICHKAa B COOTBETCTBUH C MPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKU;
OLICHMBAaHHE MPOM3BOAUTCS HA YCMOTPEHHMsS DJK3aMEHaTopa B COOTBETCTBHH C OCOOEHHOCTSIMHU
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMH:

Onenka "ommmuuo" (10 Gassos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIM B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOIYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPAaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amyia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HEyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHSTUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHMBAHUS 3HAHUI OOy4aromeMycs MpPEJIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
yCMOTpeHue 5sk3aMmeHaropa. Ompoc olyuwaromerocs mo OwiieTy He JJO/DKEH IPEBBINIATh OIHOTO
acTpoHOMHYeCKOro vaca. OICHWBaHWE 3HAHUI MPOM3BOAUTCS B COOTBETCTBHUHU C BHINICYKa3aHHBIMHU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



