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10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa QyHIaMEHTATbHBIX B3aUMOACHCTBUHA U KOCMOJIOTHH

Kypc: 1
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Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH
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KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: C.B. lemunioB, kaua. ¢pu3.-MaT. HAyK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl GyHAaMEHTAIBHBIX B3auMoaencTBuil u kocmomnoruu 04.06.2020



AHHOTANMA

B nacrosimee Bpemst CrangapTHas MOAENb (PU3MKHM 3JIEMEHTAPHBIX YacTUI] SBIsieTCs 0a30d A ONMHCAaHUS
(dyHIaMEHTaNbHBIX B3aMMOJCHCTBHI dacTHil. B maHHOM Kypce Jaercs JeTanbHbIi 0030p CraHmapTHOM
MOJENI, OOCYXXIOAIOTCSI €€ CHMMETPUH M COOTBETCTBYIOIIME 3aKOHBI COXPAaHEHHUS, B TOM 4YHCIE
NpuOIMKEHHBIE, TPHUBOAATCS TPHUMEpPHl BBIYMCICHUH IEJIOr0 psAga HAOIIOZAEMBIX, XapaKTEPHBIX UL
SKCIIEPUMEHTOB B (DU3MKE 3IIEMEHTApHBIX dacTul. Kypc sBIsSETCS JOTMYEeCKUM NPOAODKEHHEM Kypca
«BBeznenue B GU3MKY 3IEMEHTApHBIX YaCTHUI», OIHAKO, B OTIAMYHE OT MOCIEIHETO MPEANojaracT akTHBHOE
WCIOJIb30BaHUE TMOHITHIA W METOIOB KBAaHTOBOW TEOPHH IIOJISl, B TOM YHCIIE, 3HAHUE OCHOB KaJTHOPOBOYHBIX
TEOpUI.

IIporpamma Kypca COCTOMT M3 HECKOJBKMX YacTe IOCBALIEHHBIX pa3iuyHbIM cekropam CraHIapTHON
MOJIEJIM, COOTBETCTBYIOIIMM THIIaM B3aUMOJCHCTBHU 3ieMEHTapHBIX dacTull. OTAETBHO paccMaTpUBarOTCA
aCTIEKTHI CHJIBHBIX U 3JIEKTPOCIA0bIX B3aUMOJIEHCTBUI, TPOIECChl IITyOOKO HEYIIPYToro paccesHusl, Mponecchl
c HapyumenueM ¢uieliBopHbIX cuMMeTpuih U CP-uetHOocTH. 3aTparuBaloTcsi BONPOCHI, CBA3aHHBIE C
KBAaHTOBBIMHM aHOMAJIMSMHU.

1. lean u 3apa4n

Heab AuCHUILIMHBI
- n3y4deHue 0a30BbIX acnekToB "CTaHIapTHON Mojen (PU3UKH JIEMEHTApHBIX YacThIl'.

3agauu AU CHUILIHHBI

W3ydYeHHUE ONKCAHWs B3auMojJeicTBUH B pamkax "CraHmapTHOW Mojenu (U3WKH DIIEMEHTApPHBIX
gacTum';

OBJIaJICHUE METOIaMHU OMMCAHMSI ITPOLIECCOB C YYACTUEM aIPOHOB;
H3y4YeHHe CBOMCTB aneMeHTapHbIX Yactul "CranpaptHoit Moxenu Gu3uKH 35ieMeHTapHbIX YyacTul'";
H3y4YEHHUE POJIM CUMMETPHI B (PU3HKE IIEMEHTApHBIX YacTHULI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Kon 1 HanmMeHOBaHHE KOMIIETEHLIMHI WHauKaTophl JOCTIKEHUST KOMITETEHITUI
OIIK-1 Bnaneer cucremoii ¢pynnamentanbabix |OIIK-1.2 CrocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PE3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
[1K-1 CriocoGeH cTaBuTh, GopMaIM30BbIBaTh U |MHYOPMALMIO 00 AKTyabHBIX PE3yIbTaTaX MCCIIENOBaHUMN B
pelnarh 3a1a4M, B TOM YUCJIe pa3padarTbiBath U |PaMKaxX TEMaTHYECKOH 001acTh cBoeH npodeccuoHanbHOM
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN JesITeTbHOCTH

U3y4aeMbIX SBJICHUHI U MPOLECCOB, CUCTEMHO  |[TK-1.2  CmocoGeH  BBIABMIAaTh  THIIOTE3BI,  CTPOHTH
aHaJIM3UPOBATh HAYYHBIE IIPOOJIEMBI, MOJYYaTh |MATEMATHYECKME MOIENH JUIA  ONKCAHHMS  H3yd4aeMbIX
HOBBIE HAYYHBIE PE3yIbTaThI SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOZEIH

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)

B pesynbrare ocBoeHUs JUCIIUIDTHHBI 00y4YaronIuecs J0KHBI

3HATh:
— CTPYKTYpY U CUMMETPHUH CTaHJAPTHON MOJeNn (PU3MKK 3NIEeMEHTapHBIX YacTHIl, paBuia deliHMaHa
JUISL TIOJIEH CTaHIapTHOM MOJENH.

YMETb:
— BBIUYUCIATh BEPOSTHOCTU MPOLECCOB C YYACTUEM YACTHUI] CTAHAAPTHON MOAEIH 3IIEMEHTapHBIX
YacTHII.

BIIaJICTh:

— HaBBIKAMH OCBOCHHS OOJBIIOr0 oO0beMa HH(pOpMalMK, HABHIKAMHU IMOWCKa WH(POpMAIMA B CETH
WHTepHeT, HaBBIKaMH CaMOCTOSITEIEHON pabOoTHI.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| Jlarpankuas, nmapameTrpsl U CUMMETPUU ) )
— o0mmit 0630p.
2 CuibHBIE B3aUMOJICHCTBUS U aJIPOHEI. 4 4
3 I'my6oko-Heynpyroe paccesHue. 2 2
4 KBapku u  DJIIOOHBI, KBaHTOBAs 4 4
XPOMOJIMHAMMUKA.
5 Mexanu3m Xurrca u 0030HHBIN CEKTOP. 2 2
6 bozon Xurrca. 2 2
7 OnexTpocnadsle B3aUMOJICHCTBUS: ) )
KBapKH U JICIITOHBI
3 Hapymenue ¢ueldiBOpHBIX CUMMETpHUil B 4 4
CrangapTHOM Mozemu.
9 Hapymenune CP-cummeTpun 4 4
10 ITonsiTHe 00 KBAaHTOBBIX AHOMAJIMAX M UX 4 4
PO
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. JlarpanxuaH, mapaMeTpbl 1 CHMMETPUH — 001Iuii 0630p.

CkansipHble, CIMHOPHBIC U BeKTOpHbIC Nojsi CTaHAapTHOW MOAENH, €€ JarpaHKuaH, napaMmeTpsl U
CUMMETPHUH.

2. CunbHbIE B3aUMOJIEUCTBUA U aJPOHBI.

O030p CBOWCTB aIPOHOB HA MIPUMEPE JIErYaiInX MYJIBTUIUIETOB ME30HOB U OAPHOHOB U UX CBA3b C
KBapKOBBIM COCTaBOM aJIPOHOB.

3. I'myboko-Heynpyroe paccesHue.

Onucanue FJ'IY6OFO—H€y1'Ipy1"OFO paccesaHuAa JICTITOHOB aJIpoHax. HapTOHHBIe (1)YHKLII/II/I
pacnpeacicHusda U uX UCI0JIb30BAHNUE ITPU BBIYUCIICHUU CEUCHUM IIpoIEeCCOB CTOJIKHOBCHHSA a/IpOHOB.

4. KBapku ¥ IIIOOHBI, KBAHTOBAs! XPOMOIWHAMUKA.

Ksapku u rmoonsr B CtangaptHoit monenu. KBantoBast xpomoauHamuka. KupanabHas cHMMeETpHS.
KBapku ¥ m1t00HBI Kak MapToHbl. YpaBHeHUs Anbrapemu-Ilapusn.




5. MexanusMm Xurrca u 0030HHBIH CEKTOP.

Onucanne mexann3ma Xwurrca B CTaHJAapTHOW MOJENU: CIOHTAHHOE HapyIICHHWE KaJIMOPOBOYHOM
CUMMETPHH U (PU3NUECKHE MOJISI B 0030HHOM CEKTOPE.

6. bo3on Xurrca.

0030p cBoiicTB 6030Ha XWITCa, €0 OCHOBHBIE MOJIBI pacnaaa. Kanamel poxaeHus 6030Ha Xurrca B
CTOJIKHOBEHHSX YaCTHI] Ha KoJUTaiiepax.

7. Onekrpocnadble B3aMMOICHCTBYS: KBAPKH U JISNTOHBI

Onucanue 3MeKTpocnabblX B3aUMOACWCTBUI KBAPKOB M JICNITOHOB. [lpMMepbl BBIYMCICHUH
BEPOATHOCTEN OTAEIBHBIX ITPOLIECCOB.

8. Hapymenue ¢ueiiBopHbIX cummeTpuii B CTaHIapTHON MOAETH.

[Ipoueccsl ¢ nHapyumenueM ¢uieliBopa B HeWTpalbHbIX Tokax. | MM-mexanusm. Ocuniuisinuu
ME30HOB.

9. Hapymenue CP-cummeTpun

[Ipoueccol ¢ Hapymenuem CP-cummerpun B CranmaptHoit mozpenu. CP-HapyuieHue B pacmagax u
ocunuAnusax Me30HoB. [lonstie o cunbpaOi CP-mipoGneme.

10. IlonsTre 00 KBAHTOBBIX aHOMAJTUSAX U UX POITb

KupanpHas aHoMmanus 1 ee CBSI3b C paclagoM HEUTpansHOTo nu-Me30Ha. KanmnOpoBouHbIE aHOMAHH
1 ux cokpamienue B CTaHJapTHOI MOAEIH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEAUAIIPOCKTOPOM U SKPAHOM, JOCKOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. KanmubpoBouHnsie Teopuu B (husuke 3neMeHTapHbIx yactuil [ Tekcr] = Gauge theory of elementary
particle physics/Ta-neit Uenr, JIuar-¢onr Jlu , -M., Mup, 1987
2. KBanToBast xpomojuaamuka [ Texct] = Quantum chromodynamics, BBezieHne B TeOprIo KBapKoOB U
rooHoB/D. Mupaypaiin , -M., Mup, 1986
3. Teopust kKaMMOPOBOYHEIX B3aUMOICHCTBHI 3neMeHTapHbIX yacTull [ Tekct]/M. b. Bonomus, K. A.
Tep-Maprupocss, -M., Dueproaromuszar, 1984
4. C.Burgess, G. Moor. The Standard Model: A Primer. Cambridge University Press, 2007.

JlononHuTenbHAs TUTEpaTypa
1. Beenenue B kBaHTOBYIO Teopuro mous [Tekcr] : [yueOnuk mis By3oB] / M. [leckun, /1. llpenep ;
nep. ¢ aum. mof pen. A.A. benasuna, A. B. bepkoBa .— M. ; MkeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.
2. Jlenronst u kBapku [Tekcr] / JI. b. Oxkynb .— 7-e u3n. — [Hayunoe u3n.] .— M. : IEHAH/], 2015
—352c.
3. Knaccnueckue kanubpoBounsie nonst : bozonnsie Teopun [Tekct] / B. A. Pybakos -
M.JIMBPOKOM,2016
4. W.N. Cottingham, D.A. Greenwod. An Intoduction to the Standard Model of Particle Physics.
Cambridge University Press, 2007.



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

http://inspirehep.net/
http://xxx.lanl.gov/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3eHTanuii. B mporecce caMocTosTeNsHON paboThl 00YYarOIIUXCS JKENAaTeILHO UCTIONB30BaHIE
caitroB http://xxx.lanl.gov/.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzyuaromuii kypc «CraHgapTHas MOJIENb 3JE€MEHTApHBIX YacTHIl U WX B3aWMOIEHUCTBUI»,
JIOJDKEH C OJTHOW CTOPOHBI, OBIAJECTh OOIIMM MOHSTHIHBIM aIliapaToM, a ¢ APYroi CTOPOHBI, JTOJDKEH
Hay4YHUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

B pesynbrare u3y4ueHus: AUCUUILIMHBI CTYJEHT JOJKEH 3HaTh OCHOBHBIE OIPEAEICHUS, YBEPEHHO

pa30uparbcsi B OCHOBHBIX acrniekrax CTaHAapTHOM MOJENH 3JIEMEHTapHBIX YacTHll, yMETh BBIIIHCHIBATh
JarpaHKuaH B3auMMOJEHCTBHS MoJel, Bxoaamux B CTaHAapTHYIO MOEAJIb, a TAK)KE€ YMETh BBIYHCIISTD
BEPOATHOCTH (PyHIAMEHTAJIbHBIX HPOLIECCOB C YaCTULAMU B 3TOH Mozenu. OOydaroumuics IOIDKeH
YMETb MPUMEHSTD MOJIyYeHHbIC 3HAHUS IS PELICHUS Pa3IMyHbIX 3a7ad COBPEMEHHOM TEeOPETUUECKOM
¢msuku. Kypc sBisercst jJornyeckuM INpoRoDKEHHEM Kypca “BBenenue B (QU3MKy 37€MEHTapHBIX
yacTul’, OOHAKO, B OTIMYHE OT HEro, MpearnojaracT akTUBHOE MCIONb30BAaHHME METOAOB KBAaHTOBOU
Teopuu 1ojsd. M3ydeHue TeopeTHUEeCKOro Kypca JOJDKHO BBIIOJIHATHCS CaMOCTOSATENIBHO KaXKIbIM
CTYOCHTOM IO HTOraM KaXJOH W3 JIEKUUi, pe3yJbTaThl KOHTPOJMPYIOTCS INpEnoAaBaTesieM Ha
JIEKIIMOHHBIX 3aHATHAX, IPU OTOM  HCIOJIB3YIOTCS KOHCIEKT JICKIMH, Y4eOHUKH, PEKOMEHIyeMble
naHHOM nporpammoii. 1o 3amaHuo npenogaBares pemaiTces 3a/1a4H, BhIJaHHbIE PErnoaBaTesieM 1o
UTOTaM JICKIIMOHHBIX 3aHSATHH, HCIOJIB3YIOTCSI KOHCHEKT JIEKLUH, Y4eOHUKH, peKOMEH/IyeMble TaHHOM
MPOrpaMMOH, a TaKke COOPHHUKH 3a]1a4, BKIII0Yast AEKTPOHHBIC, Y4eOHO-METOINYECKIE TOCOOHS.
VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— MOATOTOBKY K 9K3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

ITokazareneM BiIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemars 3aaadu. Jns GopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [pu pemennu 3a1a4u Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETHUYECKUE CBEICHUS U DKCIIEPUMEHTAJIbHBIEC JTaHHBIE.

[Ipy moaroToBke K 3aHATHSIM HEOOXOIMMO MOBTOPATH paHee MPOWICHHbIM Marepuan. B Hauane
3aHATHUS, KaK TPaBWIIO, MPOBOAUTCS KOpoTkuil (10-15 MHHYT) ompoc Mo marepuany HpOIIEANTNX
3aHATUHI B YCTHOW WIJIM MUCHbMEHHOU popme. OOBIYHO MPHUIEPKUBAIOTCS CIEIYIOIIEH CXeMbl: N3yUeHHE
Marepuala JEKI[MH 0 KOHCIIEKTYy B TOT XK€ JIeHb, Korma Obuia mpocnymiana jnekuus (10-15 munyT);
MMOBTOPEHHE Marepuaiia HakaHyHe crienmytomieit sexmuu (10-15 muHyT), mpopaboTka ydeOHOTO
Marepuaia MO KOHCIIEKTaM JIeKIHMH, y4eOHOH W HaydyHOW IUTeparype, MOATOTOBKAa OTBETOB Ha
BONPOCHI, NMPEIHA3HAYCHHBIX IJISl CaMOCTOSITEIbHOIO W3yuYeHHs, peuleHHue 3aaaqy. BakHo HoOUThCA
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3yUYEHUs! OTIEJIBHBIX TEM, BOIIPOCOB, CIEAYET 0OpaIiaThCs 3a KOHCYIBTALUSMH K JIEKTOPY.



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 QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH
Kypc: 1
kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: C.B. lemunoB, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

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

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC U3YUCHUA NUCHUIIIIMHBI «CTaH,I[apTHaH MOZCIIb 3JICMCHTAPHBIX YaCTHUI] U UX B3aHMO,Z[6ﬁCTBHﬁ)>

00yJaromuiics JOKeH:

3HATb:

— CTPYKTYpY ¥ CUMMETPHH CTaHIAPTHON Moenn (GU3UKHU 3JIEMEHTAPHbIX 4acTHIl, paBwia delHMaHa

JUISL TIOJIEH CTaHIapTHOW MOJENH.
YMeTh:

— BBIYUCJATH BCPOATHOCTU MHPOUECCOB C YyYACTHCM YaCTHUI] CTaHILapTHOfI MOJACIIN JJICMCHTAPHBIX

YaCTHIL.
BJIAJETh:

— HaBBIKAMH OCBOCHHS OOJBIIOr0 oO0beMa HH(pOpMalMK, HABHIKAMHU IMOWCKa WH(POpMAIMA B CETH
WHTepHeT, HaBBIKaMH CaMOCTOSTEIEHON paOOTHI.

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

IIpumeps! 3aa4 1715 JOMAIIHETO 3aJaHus:
1. OueHuTp MONHYIO WIMPUHY pachaaa

Tay-JICIITOHA Ha Tay-HeﬁTpHHO u aaApOHBI. CpaBHI/ITB C

IKCIICPUMEHTAJIbHO U3MEPCHHBIM 3HAUCHUCM

2. OueHuTh NMapUUAIBHYIO IIMPUHY paclaja Tay-JIENTOHAa Ha Tay-HEUTPUHO U 3apsDKEHHBINA NHOH

(xaoH). CpaBHHUTD C 3KCIIEPUMEHTOM.

3. BeuucinTh DIIOHHYI0 QYHKIMIO pacileryieH s, BXOIAIIYIO B ypaBHeHUs: AnbTapernu-Ilapusu.

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

o0yuyarommxcst

C/:[aqa OK3aMCHOB OCYHICCTBJISICTCA B (bopMe AOKJIaa IO PCIICHHBIM, 3apaHCC BbBIAHHBIM, 3aJa4daM
MOBBIIICHHOM CJIOXXHOCTH, a TaKXC MNpemIaractcsa OTBETHUTb Ha [Ba TCOPETUUCCKHUX BOIIPOCHI H3

omera.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. Jleryaiiiive agpOHHbIE MYJIBTUILIECTH. KBaHTOBBIE UnCia aJpOHOB.

2. CP-napymenune B CrannaptHoii mogenu. Marpuna CKM.

buer 2.

1. B3auMonerictBus 6030Ha Xurrca.
2. YpaBHenus Ansrapenu-Ilapusu
buner 3.

1. KanmubpoBouHbIE B3aUMOJICHCTBUS JICTITOHOB.




2. DNeKTpOH-TIO3UTPOHHAA aHHUTHIIALNA B aJPOHBI.

buner 4.

1. CP-napyieHue B oCUMIUIALUAX HENTPaIbHBIX ME30OHOB

2. IlapToHHBIE (PyHKINHU pacrpeeIeHus

buner 5.

1. KBanToBas XpoMOAMHAMUKA.

2. Tlpoteccol ¢ HapymieHHeM (ieliBopa B HEUTPaIbHBIX TOKAX.

Kpurepun onennBanus

Onenky «ommuyHo (10)» 3acimyXuMBaeT CTYIEHT, OOHAPYKUBIIMKA BCECTOPOHHEE, CHUCTEMATHUYECKOE U
DIyOOKOe 3HaHME Y4YeOHOTO MPOrpaMMHOIO MaTephalia, CaMOCTOSTEIbHO BBINOJHUBIIMN BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHus, IIIyOOKO YCBOMBIIMN OCHOBHYIO WU JIOTIOJHHUTEJIBHYIO
JUTEPaTypy, PeKOMEHOBAaHHYIO MPOrPaMMOii, aKTUBHO paboTaBIIMil HA PAKTHUYECKUX, CEMUHAPCKHUX,
71a00paTOPHBIX 3aHATHUAX, Pa30MPAIOIIMHCS B OCHOBHBIX HAay4YHBIX KOHLEMIHMAX [0 H3y4yaeMOM
JUCUUIUIMHE, POSBUBIINN TBOPUYECKHE CIIOCOOHOCTH M HAYYHBIN MOAXO0A B MOHMMAHUHU U U3JIOKECHUU
y4eOHOro MpOrpaMMHOIO MaTepuMa, OTBET OTIMYAeTCsl OOraTCTBOM M TOYHOCTBIO HCIOJIb30BaHHBIX
TEPMUHOB, MaTepHall U3JIaraeTcs MOCIeI0BATEIBHO U JIOTUYHO.

Onenka «oTIM4YHO (9)» 3aCiIyKUBAeT CTYACHT, OOHAPYKHUBILUI BCECTOPOHHEE, CHCTEMAaTUYECKOE
3HaHHE Y4eOHOTO MPOrpaMMHOTO MaTepHaia, CaMOCTOSATENILHO BBIMOJHUBIINK BCE MPELyCMOTPEHHBIE
MporpaMMoi 3afjaHus, DIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEPATYypy M 3HAKOM C JIOTIOJIHUTEILHOU
JUTEpaTypoi, PEKOMEHJIOBAHHOW NpPOTPaMMOl, aKTHUBHO paboOTaBIIMH Ha  MPaKTHYECKUX,
CEMHHAPCKUX, JTA0OPAaTOPHBIX 3aHATHSIX, IIOKA3aBIIMA CHCTEMAaTHYECKUH XapakTep 3HaHUH II0
JIUCLUIIMHE, JOCTATOYHBIM AJIs JanbHeHmend y4e0sl, a Takke CIIOCOOHOCTh K MX CAMOCTOSATEIILHOMY
MIOTIOJTHEHUIO, OTBET OTIMYAETCS TOYHOCTBIO HCIIOJIB30BAHHBIX TEPMUHOB, MaTepuaj H3JlaraeTcs
[I0CJIEI0BATENBHO U JIOTHYHO.

OneHky «OTIUYHO (8)» 3aCHyKUBaeT CTYJASHT, OOHAPYKHUBIIIHUHU MOJIHOE 3HAHWE YIeOHO-ITPOTrPAMMHOTO
MaTepuaia, He JOIMyCKAIOIINii B OTBETE CYIIECTBEHHBIX HETOUHOCTEH, CAMOCTOSITENIbHO BHIMIOJIHUBIINUN
BCE MPEAYCMOTPEHHBIE NPOrPaMMON 3a1aHusl, YCBOUBILHUIM OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO
MpOrpaMMol, akTUBHO pabOTaBIIM Ha TNPAKTHUYECKHX, CEMHHAPCKHX, JIA0OPATOPHBIX 3aHSTHSIX,
MOKA3aBIIMKA CUCTEMaTHUYECKUN XapakTep 3HAHUU MO NUCUMIUIMHE, AOCTAaTOYHBIA A AalbHEHIIeH
y4eObl, a TAK)Ke CITIOCOOHOCTh K MX CAMOCTOSITEIbHOMY TOTIOTHEHUIO.

Onenky «xopomo (7)» 3aciyXMBaeT CTyIEHT, OOHApPY>KUBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
y4eOHO-IIPOTPaMMHOIO MaTepHaja, He JOIyCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENBHO BBINIOJHUBIINN BCE MPEIYCMOTPEHHbIE IPOTPAMMOi 3a/1aHusl, YCBOMBILIUN OCHOBHYIO
JUTEPaTypy, PEKOMEHJOBAaHHYIO MPOrPaMMOM, aKTUBHO pabOTaBIINii Ha MPAKTUYECKUX, CEMHUHAPCKUX,
nab0OpaTOPHBIX 3aHATUAX, TIOKA3aBLIMI CHCTEMATHUYECKUH XapakTep 3HaHWH 10 AUCUUILIMHE,
JOCTATOYHBIN JUIS AajbHENIIEH yueObl, a TakkKe CIIOCOOHOCTD K MX CAMOCTOSATEILHOMY IOIIOJTHEHHUIO.

Onenky «xopomo (6)» 3aciIyXUBaeT CTYIEHT, OOHApPY>KMBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
y4eOHO-IIPOTPaMMHOIO MaTepHaja, He JOIyCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENBHO BBIIOJIHUBIINN OCHOBHBIE IPEIyCMOTPEHHBIE MPOTrpaMMON 3aJaHUsl, yCBOMBILHN
OCHOBHYIO JIUTEpPATypy, PEKOMEHJOBaHHYIO IPOrpaMMON, OTIIMYABIIUICS AOCTATOYHON AKTUBHOCTBIO
Ha TPaKTHYECKUX (CEMHMHApPCKHX) W Ja0OPaTOPHBIX 3aHATHSX, IOKAa3aBIIMKA CHCTEMAaTHYECKHMA
XapakTep 3HaHWH M0 JUCIUTUTHHE, IOCTATOYHBIH IS JalbHeHIel yaeOsl.

Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaia B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIeH y4eObl U mpencTosen
paboTel 1O mpodeccuu, HE OTIMYABLIMUCS AKTUBHOCTHIO HAa MPAKTHYECKUX (CEMHHAPCKUX) H
Ja00PaTOPHBIX 3aHATHSAX, CAMOCTOSITEIEHO BBIOJIHUBIIMN OCHOBHBIC ITPELYCMOTPEHHBIE TIPOIPAMMOI
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMOM, OHAKO JIOITYCTHBILHUIA
HEKOTOpbIE TIOTPEIIHOCTH NPH HMX BBHINOJHEHHM M B OTBETE Ia ODK3aMEHEe, HO oO0iaJarouiui
HEOOXOAMMBIMHU 3HAHUSIMH JIJISl ©X CAaMOCTOSITEIEHOTO YCTPaHEHHUSL.

OLeHKY «YyIOBIETBOPUTEIBHO (4)» 3aciayXUBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIeH y4eObl U mpencTosen
paboTel 1O mpodeccuu, HE OTIMYABIIMKCS AaKTUBHOCTHIO HAa MPAKTHYECKUX (CEMHHAPCKUX) H
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHIIOJIHUBIINI OCHOBHBIE MIPEAYCMOTPEHHBIE IPOTrPaMMOit
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMOM, OHAKO JIOITYCTHBILIHUIA
HEKOTOpBIE TOTPEIIHOCTH IpPH WX BHIIOJIHEHHM W B OTBET€ Ha D3K3aMeHe, HO oOnamarouiui
HEOOXOAMMBIMU 3HAHUSIMH ISl YCTPAHEHHUS TII0J PYKOBOJACTBOM NpEIONABaTelis JIOIMYIIECHHBIX
[OIPEIIHOCTEN.



OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JaslbHEHIeH y4eObl U mpeacTosen
paboTel 1O mpodeccuu, HE OTIMYABIIMUCSH AaKTUBHOCTHIO Ha MPAKTHYECKUX (CEMHHAPCKUX) H
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHIIIOJIHUBIINI OCHOBHBIE MIPEAYCMOTPEHHBIE IPOTrPaMMOit
3aJaHusl, OJHAKO JONMYCTHBIIMK IOTPEIIHOCTH MpPU WX BBHINOJIHEHHWH M B OTBETE HA HK3aMEHE, HO
obnajaromuii HEOOXOOUMBIMU 3HAHMAMH JUIS YCTPAaHEHMS IIOA PYKOBOACTBOM IIPENOAABATEN
HanOoJee CyIeCTBEHHBIX OIPEITHOCTEMH.

OreHKka «HEYJOBJICTBOPUTENBHO (2)» BBICTABISIETCS CTYIEHTY, OOHAPYKHUBIIIEMY MPOOEIbl B 3HAHHUAX
WIN OTCYTCTBHE 3HAHWHU IO 3HAYMTEIIFHON YacTH OCHOBHOTO YYEOHO-IPOrPaMMHOTO Marepuaia, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO  HPEIyCMOTPEHHBbIE  NPOrpaMMON  OCHOBHBIE  3aJaHuf,
JONYCTHBIIEMY MPUHIMITUAIBHBIC OIIMOKM B BHIITOJHEHUH NPETyCMOTPEHHBIX MPOrpaMMOi 3aJaHui,
He 0TpaboTaBIIEeMy OCHOBHBIE MPAKTUYECKUE, CEMUHAPCKHE, JTa00PAaTOPHBIE 3aHATHS, JOIMYCKAIOIEMY
CYILIECTBEHHBIC OIIMOKHU MPHU OTBETE, M KOTOPBI HE MOXET MPOJODKUTH 00yYSHUE WIIN MPUCTYIHThH K
npodeccuoHaIBHON 1eSTeTbHOCTH 0€3 TOMOIHUTENbHBIX 3aHATHI M0 COOTBETCTBYIOIECH TUCIUIIIHHE.
OreHKa «HEYTOBIETBOPUTENHHO (1)» BBICTABISIETCS CTYIEHTY, HE OTBETHBIIEMY Ha 3aJlaHHBIC (OTKa3
OT OTBETA, IIPEACTABICHHBIH OTBET MOJIHOCTHIO HE IO CYIIECTBY COACPIKAIIMXCSA B SK3aMEHAMOHHOM
3aJIaHuU BOTIPOCOB).

5. MeTonuueckne MaTepuajbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBemeHUM YCTHOTO SK3aMeHa OOydalolieMmycsl IMpeJocTaBisieTcs He MeHee 45 MUHYT Ha
noarotoBky. Ompoc oOyuaromierocst mo OWJIETy Ha YCTHOM 3K3aMeHe He JOJDKEH IPEBBIIIACT IBYX
aACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBeneHus 3K3aMeHa 0oOydaroluecs MOTYT IOJb30BaThCsl MPOrPaMMOM JUCLUIUIMHBL, a
TaKkKe Bce HEOOXOOUMOHW IUTEepaTypoil AJisi pEelICHHUs 3aJaud; MPU OTBETaX HA YCTHBIE BOMIPOCHI
I10JIb30BAThCS JIUTEPATyPOH 3aIIpelIeHO.



