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1. llesin 0cBOEHUS THCIUNINHBI

[lenpro ocBOCHMSI TUCHMIUIMHBI «BBeneHne B KBaHTOBYIO XPOMOAWHAMUKY» SIBIISETCS
U3yueHHe OCHOB KBaHTOBOH xpomonmHamuku (KXJ[) kak kanuOpoBOYHOH TEOPHHM CHIBLHOTO
B3aMMOJICHCTBHSI KBAapKOB U TJIIOOHOB, crneuuduueckux ocodbenHocteit KXJI xak HeabeneBoit
KaTMOpPOBOYHON TEOPUH U OBJIAJICHHE METOJAaMH PACUEeTOB MPOCTEHUIIMX MPOLECCOB B (PU3UKE

aJIpOHOB C YYaCTHEM KBAapKOB U INIFOOHOB.
2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMMbl

HucuuminHa «BBeneHne B KBAaHTOBYIO XPOMOJMHAMMKY» SIBJISETCS 00s3aTeNbHON
JTUCHUILIIMHON BapruaTuBHOM yactu bioka 1.

JU11 OCBOEHHS JAHHOW JUCLMIUIMHOW CTYAEHTHI OJKHBI 3HATh KBAHTOBYIO TEOPHIO IIOJIA,
BJIAJICTh AIllIapaTOM AMAarpaMMHOM TexHUKH DeiiHMaHa U METOJaMU TEOPUM I'PyIIl B KBAHTOBOM
TEOpUU TOJIA.

Jucuunnuna «BBeneHre B KBaHTOBYIO XPOMOJWHAMUKY» — OJIMH U3 0a30BBIX KypCOB
Maructepckoi nporpammsl «Teopernueckas ¢uzuka». M3noxenue JaHHOro Kypca HEOOX0JUMO
JUIsL TIOATOTOBKM CTYJIEHTOB K JajbHeluiell paboTe B 00JacTH KBAHTOBOM TEOpUM MO U
COBPEMEHHOM (PU3MKU 3JIEMEHTAPHBIX YACTHII.

3. [lnanupyemblie  pe3yabTaTbl 00y4YeHMsI 1O JAMCUMILIMHE, COOTHECEHHbIe €
IUVIAHUPYEMbIMU pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbLHOI MPOTrpPaMMBbl

[Tporiecc u3yueHUs: TUCIUTUIMHEI HAMIPaBJICH Ha (DOPMHUPOBAHKE CIICIYIONINX 3JIEMEHTOB
koMmrieTeHmi B cootrBeTcTBUU ¢ PI'OC BO, OIl BO u mpuoOpereHus ClIeIyONUX 3HAHHUH,
YMEHHM, HAaBBIKOB U (MJIM) OIbITA IEATEIbHOCTH:

dopmupyemas Nuaukarop nocTukeHust Ilepeyenn

KOMIICTCHIM S KOMIETCHIMH IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHA
(xox u popMyIHpPOBKA) (xoa u GopMyJMPOBKA)

IIpodeccnonaibHbIe KOMIIETEHITUN

IK-1 Cnocoben WUJ-TIK-1 1 Ymers:

OCYILECTBIIATh HAyYHO- | 3HACT TEOPETUYECKHE - Ucnonb3oBats narpanmxuad KX/ u

HCCIIEIOBATENBCKY IO METO/IBI IIPOBEACHUA 1 COOTBETCTBYIOIIHE EMY IIpaBUIIa

JesTeIBHOCTD 10 aHati3a HayHbIX AMarpaMMHOMN T€XHHUKHU IS PacyeToB

PELIEHNIO HCCIeORaHIH CHIIBHBIX TIPOLIECCOB C Y4aCTUEM KBAPKOB

KOMILIEKCHBIX U TIIIOOHOB.

(byrnamenTanbHEIX Baaners HaBbIKaMu:

3ana4 PH3MKN - pacueroB B pamkax KXJI mpocreimux
MPOIIECCOB IPEBECHOTO U OJIHOTIETIIEBOTO
NPUOIINKEHNUS;

- pacy€TOB IIHWPHH JICTITOHHBIX 1
AIPOHHBIX PACTIalOB TAXKCIIBIX

KBapKOHHUEB.
AA-TIK-1_2 3uarh:
3HaeT COBPEMCHHBIC - O00CHOBaHUE U CTPYKTYpa JlarpaHKuaHa

Teopun 1 Mojenn Gusuke | KXJT;

- mpaBuJia quarpaMMHon TexHuku B KX/I;




- OCHOBHBIC ITOAXO0AbI K OIIMCAHUIO
CBOMCTB TSDKEIIBIX KBAapKOHHEB Ha OCHOBC

KX,

- OCHOBHbIE MPUHIUIIBI OITHCAHUS
IIPOLIECCOB CTOJIKHOBEHHUH aJJpOHOB
BBICOKHMX PHEPrUil B TEpMUHAX
CTPYKTYPHBIX ()YHKIUH M MAPTOHHBIX
GbyHKIUH pacnpeeneHus.

4. O0beM, CTPYKTYpA U co/iepKaHue TN CHUTITHHBI

OO6m1ast TpyJ0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3aueTHbIE eAMHUIIBI, 144 akas. daca.

Ne Tembl (pa3aeibl) C Buabl yueOHbIX 3aHATHI, DopMbI TEKYLLIETO
n/n AUCHUNIHHBI, e BKJIIOYasi CAMOCTOSITEILHYI) | KOHTPOJISI YCIIeBAeMOCTH
HX co/iep:KaHHe M padoTy CTYAeHTOB,
ec H X TPYI0E€MKOCTh dopMa NPOMeKYTOUHOM
T (B akaieMHYeCKHUX 4acax) aTTecTaluu
p (no cemecmpam)
KoHTakTHasi padoTa
Jge | NPAKTAYECRUE | ar | cam
KII 60 | HC | Te | ocro
uu pa | yn | cr | Aren
TO bT ary bHas
pH | am | wo | pad
bIC 4041 HH oTa
bIC
uc
II
BIT
aH
sl
1 |BBenenue. 3 4 |2 6
[TepBoHavanbHBIE
CBEJICHUS O KBapKax.
2 |OcHOBHBIE YpaBHEHUS 30713 1 10 3aganust Juist
XPOMOAMHAMUKH. CaMOCTOSITEITEHOM pabOThI
3 |KBanrtoBanue riatoonHoro | 3 | 7 | 4 1 11 3amanus st
¥ KBAPKOBOTO IOJIEH. CaMOCTOSITEITEHOM pabOThI
4 KX/ u pusuka tsoxensix | 3 | 8 | 4 1 13 3amanus st
KBApPKOHUEB. CaMOCTOSITEITEHOM paboThHI
5 |KX/I u xecTkue 3 8 4 1 13 3amanus Ui
MPOIIECCHI ITPH BBICOKUX CaMOCTOSITENTEHOM paboThI
JHEPrUsX.
2 1051 33,5 DK3aMeH
Bceero 3a 3 cemectp 34 |17 4 10,5 86,5
Bcero 34 (17 4 | 05| 86,5




Conep:xanue pa3ie/ioB IUCHUIIHHBI:
1. Beenenue. IleppoHayajibHble CBeICHHS 0 KBapKax.

Uctopus, ycriexu u TpyJHOCTH MPOCTEHIIIEH KBAPKOBON MOEIIH.
LIBet kBapkoB. LIBeToBast 1 apoMaTroBasi CHMMETPHUH aJPOHOB.

2. OcHOBHbIC YPABHECHHS XPOMOJAMHAMMKH.

DNeKTpoJMHAMUKA KaK MpuMep abeneBoil KanuOpOBOYHON TEOPHH.
KamnOpoBouHbIie IBETOBBIC ITpeoOpa3oBanus u tarpamkuad KX]I.
KBapk-ri1t0oHHOE, TPEXTIIFOOHHOE U YETHIPEXTIIOOHHOE B3aMMOICHCTBHSL.
LBeToBBIE TOKM M YpaBHEHHUS MOJIS 111 KBAPKOB U TJIFOOHOB.

3. KBanToBaHue IJII00HHOIO U KBapKoOBOI'o nmoJiei.

Oco0eHHOCTH KBAaHTOBAHUS TIIOOHHOTO MO (¢ -KalIuOpOBKa, TyXH).

[IpaBuna ®eitnmana B KX gqg g -, cf_ & g-,3g - u 4g- BEpUIUHBI.

[Ipocreitmme npoueccsl ¢ KBapKaMy U INIFOOHAMM.

AMIUIATYIa paccessHus KBapKa Ha KBapKe U NMepTypOaTUBHBIN MOTSHIIMAI B3aUMOACHCTBUS IBYX
KBapKOB B CHMMETPUYHOM M aHTUCUMMETPHUYHOM IO LIBETY COCTOSTHUSX.

AMIUTATYIa pacCcessHHs KBapka Ha aHTHKBAPKE U MEPTypOATUBHBIN MOTSHITHAT B3aUMOICHCTBUS
KBapKa U aHTUKBAapKa B CUHTJIETHOM U OKTETHOM I[BETOBBIX COCTOSTHUSIX.

[Tonsipuzanusa Bakyyma B KXJI. Bkiiaapl KBapKkoB, TJIFOOHOB U AYXOB B MOJISIPU3AIIMOHHBIN
oTiepaTop B OJTHOTIETIICBOM MPUOIUKCHUH.

berymias koHCTaHTa CBS3M M MIOHATHE aCUMITOTUYECKOU cBOO0IbI B KX/I.

4. KX/I u ¢pu3nka TxKeJbIX KBAPKOHHEB.

Wcropus otkpbITHst 1 ocCHOBHBIE cBolicTBa ¥ - 1 Y -Me30HOB (CHEKTp Macc, KBAHTOBBIE YHCIIA,
MO/Ibl PacHasioB).

Cnekrpockonus W -u Y -ME30HOB U NOTEHLIMATIBHBIE MOJIEIIH.

[TepTypOaTuBHBIN U yAEPKUBAIOIINN TOTECHIIUABI.

3aBUCHMBIE OT CIIMHA CUJIBI U PACLIETUIEHUSI MACC TSKEJIbIX KBAPKOHHEB.

ONEKTPOMAarHUTHEIE, JIENTOHHBIE U TIIIOOHHBIE PACTIA/bI TSKEIIBIX KBAPKOHUEB!

n’S(Q0) > u'u’,
n’S (00) > 749,
nlSO(QQ) -2y,
n’S,(Q0) -3y,
HISO(QQ) —2g,
n’S,(00) - 3g.
AI[pOHHbIe H_II/IpI/IHBI paCHaIIOB lP -u Y -MC30HOB U KOHCTAHTA CHUJIBHOI'O B3aHMOI[eI>iCTBPIH aS

Ha Macirrabax ux Macc.
Panpuaunonnsie El- u M1-niepexonsi B W - u Y -cucremax.
KX]1 u ctaTyc mOTEHUHAIBHBIX MOJIENIEH TSHKEJIBIX ME30HOB.

5. KX]I u kecTKHE IPOLECChI PU BBICOKMX JHEPIrUsX.

I'my6Goko Heynpyroe paccesHie JeNTOHOB Ha HyKJIOHAaX. CTpYKTypHBIE (DyHKIIHU.
[TapToHBI 1 TapTOHHBIE GYHKLUHU pacHpeaeIeHHUs.



Poxienue p' (” -map B MPOTOH-IIPOTOHHBIX CTOJIKHOBEHHUSX.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYILIECTBJICHUH 00Pa30BaTEJILHOIO
npouecca 1o JMCUUIINHE

B nportiecce o0ydeHust HCHIOMB3YIOTCS CIIEAYIOINE 00pa30oBaTeNbHBIC TEXHOIOTHH:

BBoaHasi JieKIUA — 1Ta€T TE€PBOE ILIEJIOCTHOE TMPEACTABICHUE O JUCUMUIUIMHE |
OPUEHTHUPYET CTYJIEHTa B CUCTEME W3Y4Y€HHUs JaHHOW MUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHUEM W 3a7a4aMH Kypca, €ro poJIbIl0 U MECTOM B CHUCTEME y4eOHBIX NUCLIUIUIMH U B
CUCTeME MOATOTOBKH B 1enoM. [laeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKH, TOCTHXKCHHS B 9TOM cepe, MMEHa U3BECTHBIX YUEHBIX, U3JIaratoTCs MEePCICKTUBHBIC
HamnpaBJI€HUsA HUccienoBaHuid. Ha 3TOM  JIeKUMHM  BBICKA3bIBAKOTCS  METOAUYECKUE U
OpraHU3aIMOHHBIE OCOOCHHOCTH pPabOThl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXe TaeTcCs
aHaJu3 PEeKOMEHyeMOM yueOHO-METOIMUECKOM JTUTEePATyPHI.

AxageMuyeckasi JeKIus (WK JICKIUS 00IIEeTro Kypca) — MOCJIeI0BATEeIbHOE U3II0KECHUE
Marepuana, OCYLIECTBISIEMOE IPEUMYILIECTBEHHO B BHUJAE MOHOJIOrAa  IPENOJaBaTeNs.
TpeboBanusi K akaJeMUYECKOW JIEKIIMU: COBPEMEHHbI HAy4yHbI YPOBEHb M HACBIILIEHHAs
WHPOPMATUBHOCTh, yOequTeNnbHas apryMeHTallus, JOCTYIHAas W TOHSATHAs pedb, YeTKas
CTPYKTypa U JIOTHKA, HaJU4HMe SPKUX MPUMEPOB, HAYUYHBIX JIOKA3aTEIHCTB, OOOCHOBAHHM,
¢dakToB. DNEMEHTHI IEKIINU-0ecebl 00ECTIeUnBaIOT KOHTAKT MPEToAaBaTels ¢ ay JuTOPUEH, 4To
MO3BOJISIET TIPUBJIEKATh BHUMAaHWE CTYJIEHTOB K HamOojiee BaXHBIM TE€MaM JHCIUTLIINHBI,
AKTUBHO BOBJIEKAaTh HUX B Y4YeOHBIN MpOIECC, KOHTPOJIHPOBATH TEMI H3IIOKEHUS Y4EOHOTO
Marepuaia B 3aBUCHMOCTH OT YPOBHSI €r0 BOCHPHSTHSA.

IIpakTu4yeckoe 3aHsITHE — 3aHATUE, MOCBAILIEHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH M
HABBIKOB M 3aKPETUICHUIO MOJYYEHHBIX Ha JIEKIIMU 3HAHUH.

KoncynabTauum — BuUJ y4eOHBIX 3aHATUMN, SBISIOIIUNCS OMAHON W3 (GOpPM KOHTPOIS
CaMOCTOSITEIbBHOW ~ paboThl  CcTyJaeHTOB. Ha KOHCymbTammsix 1O TPOChkOe CTYyJIEHTOB
paccmaTpuBaroTcs Hanboliee CIOKHBIE MOMEHTHI TPU OCBOCHHMHM MaTepualia IUCIUIUIMHEI,
MpEenoiaBaTesib OTBEYAET HAa BOMPOCHI CTYAEHTOB, KOTOpPHIE BO3HHUKAIOT y HHUX B MpOLECCE
CaMOCTOSITENILHOM paOOTHI.

B nporuiecce 00ydeHus1 HCHOIB3YIOTCS CIEIYIOIME TEXHOIOTHH 3JEKTPOHHOTO 00yUYeHHUs
U TUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOIOTUHU:
JICKTPOHHBIH y4eOHbIH Kypc «BBeleHre B KBAHTOBYIO 3JIeKTPOAUHAMUKY» B LMS
JuiekTpoHHbI yHUBepcuTeT Moodle SIpI'Y, B koTopoMm:
- MpeICTaBlEHbl 3aJaHus I CaMOCTOSTEIbHON paboThl OOyyaromuxcs IO TeMam
JUCLUIIIMHBI U PEKOMEHIALINH 10 UX BBIITOJIHEHUIO;
- OCYILUECTBISETCA IPOBEACHUE  OTACIBHBIX MEPONPUATHA  TEKYLIEro KOHTPOIA
YCIIEBAEMOCTH CTYJICHTOB;
- IIPEACTABJICHBI TEKCTHI JICKLUHU 10 OTAEIbHBIM TEMaM JUCLMUILIAHBL;
- IIPEeACTaBJICHBI IIpaBUJjIa MPOXOKIACHUS IPOMEKYTOUHON aTTECTALUN 10 TUCLIUILINHE;
- TpeICTaBleH CIUCOK Y4YeOHOH JUTepaTypbl, pPEKOMEHAyeMOH Uil  OCBOEHUS
JVCLUTIIINHBI;
- mpencTaBiieHa MHpopManus o GopMe U BPEMEHU MPOBEICHHS 3aHATHH U KOHCYJIbTaLUiI
10 JTUCIUIUIMHE B CJIy4ae MPOBEIEHUS UX B JUCTAaHLIIMOHHOM (hopmMare;
- IOCpPEeACTBOM  (opyMa  OCYIIECTBISETCS CHHXpPOHHOE€ H  (WIM) ACHUHXPOHHOE
B3aMMOJIEMCTBHE MEXIy OOy4arolmMMHCS M IpenojiaBaTeleM B paMKax MH3YUYEHHs
JUCLUTITIUHBL.

6. Ilepeyenp JMLIEH3MOHHOTO M (WJHM) CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPaMMHOIO
o0ecrneyeHus, MCIOJb3YeMOI0 IIPH OCYIIECTBJICEHHMH O00pa30BaTe/IbHOI0 IIpolecca Io



AUCHHUILINHE

B mpouecce ocymiectBieHuss 0o0pa3oBaTeNbHOTO  Mpollecca IO JAUCHUIUIMHE
UCIIOJIB3YIOTCS:

Ui (popMHpOBaHUS MAaTEPUANIOB JJIsl TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH U MPOBEACHUS
IPOMEXKYTOUHOU aTTecTaluu, 111 OPMUPOBAHUS METOIUUYECKUX MAaTEPUAIIOB 110 IUCIHUILINHE:

- nporpammbl Microsoft Office;

- u3narenbckas cuctema LaTeX;

- Adobe Acrobat Reader.

st popMUpBOAHUS NEKTPOHHOIO Y4eOHOro Kypca «NeKTPOAMHAMUKAY UCIIONIb3YeTCs
CUCTeMa YMpaBJeHHs AJIEKTPOHHBIMU Kypcamu LMS DOnexkrtponnsiit yHuBepcurer Moodle
Spl'y.

7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHANBHBIX 0a3 MaHHBIX M HMHG(POPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX MPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca no
AUCHUILINHE (IPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 0o0pa3oBaTeNbHOTO  Mpolecca IO JAUCHUIUIMHE
UCIIOJIb3YIOTCS:

ABTomaTtu3upoBaHHas ~ OubnuoreuHo-uHpopmanmonnas cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php

8. IlepeyeHbr OCHOBHOWI M  JIONOJHHUTEJNbHOM Yy4e0HOW JIMTEePaTypbl, PecypcoB
HH(OPMALIMOHHO-TEJIeKOMMYHMKAIIUOHHO ceTH «MHTepHeT» (IpPH HEOOXOAMMOCTH),
PEeKOMEHAYeMbIX 1JIs1 OCBOCHHS AU CHHUILIHHbI

a) OCHOBHAas JIUTEpaTypa

1. CmupnoB A. /. BBeienne B KBaHTOBYIO XpOMOJIMHAMUKY: yuel. mocoobue st By30B. / A. 1.
CmupnoB; Hayu.-meTon. coser yH-Ta ; SApocin. roc. yH-T uMm. I1. I'. JleMmunosa - Spocnasns: b.u.,
2008. - 99 c.

0) 10MOTHUTEIbHASI JTUTEPATYpa

1. CnaBHOB A. A. BBenieHre B KBAaHTOBYIO TEOPHIO KaTMOPOBOUHBIX MOJIEH. /
A.A.Cnasnog,JI.[].®annees - 2-e uzz.,nepepad.u gom. - M.: Hayxka, 1988. - 267c.

2. Ileckun M. BBenenue B kBaHToBYI0 Teoputo noisi: Ilep.c anri. / M.Ileckun, /1. 1Ipexnep; Iloxa
pen. A.A.benasuna, A.B.bepkoBa - M.-IxeBck: PerynsipHas u xaotuueckas quHamuka, 2001. -
784c.

3. BaitnOepr C. KBanroBas teopus nons. T. 2, CoBpemennsie npunoxkenus. / C.BaitnOepr; mox
pea. B.Y. XXyxkoBckoro ; nep. ¢ anra - M.: ®uzmatnur, 2004. - 527 c.

4. boromo6oB H. H. KBanToBbIe mosnsi: YuebHoe mocodue s By30B. /
H.H.boromto60s,/1.B.11Iupkos; ['oc.komuter CCCP mo HapoaHoMy 00pazoBaHuio - M.:
Hayxka;®uzmarnur, 1993. - 332c.

5. boromo6oB H. H. Beeaenue B Teoputo kBanToBaHHBIX nojiei. / H.H.boromo60s,/1.B.11Iupkos
- M.: Hayka;®usmatiur, 1984. - 597c.

6. ®eiinman P. B3aumopetictBue poroHoB ¢ anponamu. / P. deitaman; nep. ¢ anrn. [1. U.
HesaxonoBa, M. . Ctpukmana; nox pea. B. M. Illextepa - M.: Mup, 1975. - 389 c.

7. CmupHOB, A. /]., BBeaeHue B KBaHTOBYIO XpOMOJUHAMUKY [ DIEKTPOHHBIN pecypc] : yuel.
noco6ue / A. JI. CmupHOB ; SIpoci. roc. yH-T, Spocnasis, SApl'Y, 2008, 99¢

8. Bonommmn M.b., Tep-Maptupocsa K.A. Beeaenue B kamuOpoBOUHYIO TEOPHIO

B3aMMOJIEHCTBUI 311€MEHTapHbIX YacTull. — M.: DHeproaromusaat,1984.



9. Coxonos A.A., TepnoB .M., XKyxosckuii B.Y., bopucos A.B. KanuGpoBounsie moms. —
M.: U3g-B0o MI'Y, 1986.

10. Aunpees 1.B. XpomoanHaMuKa 1 )KECTKUE TPOLECCHI IPU BHICOKMX IHEPIHAX. — M.:
Hayxka,1981.

11. Yenr T.-I1., JIn JI.-®. KanuOpoBouHble TEOpUU B PU3UKE DJIEMEHTAPHBIX YacTHIl. — M.:
Mup, 1988.

12. Konomesa H.I1., ITonos B.H. Kanu6posounsie nonst. — M.: Atomuznat, 1980.

13. Sterman G. et al. (The CTEQ Collaboration). Handbook of perturbative QCD. —
www.phys.psu.edu/~cteq/#Handbook

9. MaTepnanbHO-TeXHH4YecKasi 0a3a, HeoOxoauMasi /Il OCYILeCTBJICHUSI 00pPa30BaTeJbHOIO
npouecca no AUCHHILINHE

MarepuanbHO-TexHHUYECKas: 0a3a, He0OXOoAUMAas JIJIsl OCYIIECTBICHUSI 00pa30BaTEILHOIO
nporecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClielMalbHbIE TOMELICHHUS:

- yueOHbIe ayIMTOPHHU ISl IPOBEICHUS 3aHATUH JIGKLIMOHHOTO THUIIA;

- yueOHbIE ayAUTOPUH AJI IPOBEICHUS MPAKTUUECKUX 3aHITHIA;

- yueOHble ayIMTOPHUHU ISl IPOBEICHHsI TPYMIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAIUN;

- yueOHbIE ayAMTOPUM JUISI TPOBEACHMSI TEKYLIETO KOHTPOJIL M TNPOMEXKYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS IS CAMOCTOSTEIbHON paboThI;

- IOMEUICHUsT S XpaHeHHs W NPO(PUIAKTHYECKOrOo OOCIYyKUBAHUS TEXHUYECKUX
CpencTB O0Oy4YeHHUS.

CrnenuanbHble MOMEIIEHHUSI YKOMILJIEKTOBAHbI CPEACTBAMU OOYUYECHHMS, CIIYKAIIUMHU JJIs
npejcTaBieHus yueOHoM nHpopMauu 60JIbIION ayJUTOPHH.

ITomereHuss A caMOCTOSITENILHOM pabOThl 00YYarOIIMXCS OCHAIIEHbI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIIOUEHUsl K ceTH «MHTepHeT» M obecrneueHueM JocTyna K
3JIEKTPOHHON MH(OpMaLmoHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOD:

[Tpodeccop kabenps A.l. CMupHOB
TeopeTudeckon (Hhu3uku, 1.¢.-M.H.

O00NHCHOCHIb, YUeHAas cMeneHb noonucs H.0. Pamunusn



IIpunioxenne Nel k paboueil nporpaMme AUCHHUIIMHBI
«BBegeHne B KBAHTOBYIO XPOMOAUHAMMKY»

DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBe/IeHNs TeKYIeil U MPOMeKYTOYHOM aTTeCTAllUM CTYIeHTOB
10 AUCHHUILTHHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIH HHbIE MATEePHAJIbI,
Heo0XoauMbIe J1JI51 OLlEHKH 3HAHUM, yMEeHU, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yIHUX 3Tanbl GopMHUPOBaAHUA KOMIIETEHIUI

1.1 KonTpoJibHbIE 3a1aHUsI H HHbIE MAaTEPHAJIbI,
HCIOJIb3yeMble B NpoLecce TeKyleil aTrecTanuu

3aganus 1J1s CAMOCTOATEILHON PaGoThI

3apaHua no teme Ne 2-4: sagaun v ynpakHeHus 13 yuebHoro nocobus

CmupaoB A./l. BBenenne B KBaHTOBYIO XpoMoauHaMuKy. Spocnasis: SApl'Y, 2008.

1.2 Cnincox BONPOCOB M (MJIH) 3a1aHUH 1151 IPOBeIeHNs IPOMEKYTOYHOH aTTecTAlMN
Cnucok BONIPOCOB K 3K3aMeHY:

1. Ucropust, ycnexu U TpyAHOCTH MPOCTEHIIEN KBAPKOBON MOJEIM: CIIEKTPOCKOIHS aJpOHOB
U KBapku, mpoOieMa CTaTUCTHKHM KBAapKOB, Mpobiiema ynaep)kKaHHs KBapKOB B aJpOHaX U
KayeCTBEHHbIE OCOOEHHOCTH IKCIIEPUMEHTAIbHBIX JAHHBIX 10 [NIyOOKO HEYNPYroMy pacCesiHUIO
JJIEKTPOHOB Ha HYKJIOHAX.

2. llonarue uBera kBapkoB. [IposiBieHHsT LIBETOBBIX CTemeHENd CBOOOJBI KBAPKOB B
JKcrepuMeHTe. llBeToBas M apomaToBas CHMMETpHsl aapoHOB. ['pynmbl apomMaToOBBIX U
I[BETOBBIX Mpeo0pa30BaHUI KBapKOB.

3. DieKTpoaMHAMUKa KaK puMep abeneBoi KanuOpoBOYHON TEOpHUH.

4. KanubpoBouHble LBeTOBBIe MpeoOpazoBanus u KX/I- narpamxuan. KBapk-riatooHHOE,

TPEXTJIFOOHHOE U YETHIPEXTIIOOHHOE B3aUMOACHCTBHS.
5. lIBeToBBIE TOKHM U ypaBHEHHUS MOJIS )i KBAPKOB U TJIFOOHOB.
6. OcoOeHHOCTH KBAaHTOBAHMSI INIFOOHHOTO MOJIs (¢ —~KaIUOpPOBKA, TyXH).

7. pasuia ®eiinvana 8 KXJI. ggg -, £E g - BEPIIMHEL

8. IlpaBuna ®eitnmana B KX/[. 3g - BepuuHa.
9. IlpaBuia @eitnmana B KXJI. 4g- BepuuHa.
10. AmmiuuTyga paccesHMs KBapka Ha KBapke M NepTypOaTHUBHBIM MOTEHIUAN
B3aUMOJICUCTBUSA JBYX KBAPKOB B CHMMETPUYHOM U aHTUCUMMETPUYHOM I10 IIBETY COCTOSHHUSX.
11. Ammuurtyna paccessHMsT KBapKka Ha AaHTHKBapKe U NepTypOaTHBHBIA MOTEHLIMAJ
B3aUMOJICHCTBUSA KBApPKa U aHTUKBApKa B CUHIVIETHOM U OKTETHOM I[BETOBBIX COCTOSIHUSX.
12. IMomapm3zaums Bakyyma B KXJI. Bxnaxg kBapkoB B NOJSPU3aLMOHHBIN OIlEpaTop B
OJTHOTIETJIEBOM MPUOINKECHUH.
13. Ionapuszanusa Bakyyma B KXJI. Bxnag riaroOHOB B MOJSPU3ALMOHHBIA ONEPATOp B
OJTHOTIETJIEBOM MPUOIINKEHUH.
14. IMonspuzaunuss Bakyyma B KXJI. Bxiiag ayxoB B NOJSpU3aLMOHHBIN omepaTtop B
OJTHOIIETJIEBOM MPUOJIMKESHUH.
15. berymiast KOHCTaHTa CBSI3M M MIOHATHE aCUMNTOTHYECKON cBOOO b1 B KX/I.
16. Uctopust OTKpbITHS U OCHOBHBIE cBOiicTBa W - 1 Y -Me@30HOB (CIIEKTp Macc, KBAaHTOBBIE



4HCIIa, MOJbI PACHA/IOB).

17. Cnektpockorusgs ¥ - » Y - Me30HOB M NOTeHUUalbHbIE Monenu. [lepTypOaTuBHbIN U
yIep>KUBAIOIINN OTECHIIUABI.

18. CniuH-3aBUCUMBIE CUJIBI U PACIIETIIIEHUS] MAacC TSAXKEJbIX KBAPKOHHUEB.

19. DnexTpoMarHuTHbIE, JIENTOHHBIE U TIIOOHHBIE PACIa/ibl TSHKEIBIX KBAPKOHHUEB

n3S1§Q_),u+:ui,
n3S1§Q_)7q_‘Ia
n'S,00—-2y 3 n'S,00->2y,
n”’S,00—-3y 3 n’S,00-3y,
n'S,00—>2g23 n'S,00->2g,

n’S,00—>3g3 n’S,00-3g .
20. A,[[pOHHbIe MU PUHBI Y- u Y -Me30HOB 1 KOHCTAaHTA CHJILHOT'O BSaHMOﬂeﬁCTBHH OCS Ha

MmaciiTabe ux macc.
21. Pagnanuonunsie E1- u M1-nepexoasi B W - 1 Y -cucremax.

22. I'myOoko HEympyroe paccesHue JIeNTOHOB Ha HyKJIOHaX. CTpPyKTypHBIE (YHKIUH.
Boipaxkenue ceyeHus TIIyOOKO HEYNpyroe paccesHHe JIEITOHOB Ha HYKJIOHaxX 4epes
CTPYKTYpPHBIE (DyHKITHH.

23. [lapToHBI M MapTOHHBIC PYHKIIUU pacnpeneiaeHus. BoipakeHre CTpyKTYpHBIX (yHKIIHHA
4yepe3 MapTOHHbIC (PYHKIMU pacTpeaesieHusI.

24. Poxienue 'y -map B MPOTOH-MPOTOHHBIX CTOJIKHOBCHHUSX.

HpaBnﬂa BBICTABJICHHUSA OLICHKHN HA 3K3aMCHE.

B sk3ameHanoHHble OMIICT BKIIIOYAETCS /IBa TEOPETHYECKHUX Bompoca. Ha moaroTosky
OTBETY JlaeTcsl He MeHee lJaca.

[To wrtoram »5K3aMeHa BBICTABJICTCS OJHA M3 OLEHOK: «OTJIMYHO», «XOPOIIO»,
«YOOBJICTBOPHUTCIIBHO» WJIN «HCYIOBJIICTBOPUTCIIHLHOY.

Ounenka «OTJMYHO» BBICTABISETCA CTYAEHTY, KOTOPBIA JEMOHCTPUPYET TIIyOOKOe U
IIOJIHOE BJIAZICHUE COACPKAaHMEM MAaTepHalla U MOHATUMHBIM allapaToM KBaHTOBOW MEXAHMKH;
OCYILIECTBJISIET MEKIIPEIMETHBIE CBSA3U; YMEET CBS3bIBaTh TEOPUIO ¢ NPAKTHUKOW. CTyIeHT naer
pa3BepHyThle, IOJHBIE M YETKHE OTBEThl HAa BOMNPOCHI SK3aMEHAIMOHHOrO Ouiera W
JIOTIOJTHUTEJIBHBIE BOMPOCHI, COOJIIONAET JIOTMYECKYIO0 IOCIEI0BATENBHOCTh TPU H3JI0KEHUH
MaTepuana. [ paMOTHO UCTIOIB3yET TEPMUHOIOIMIO KBAHTOBOW MEXaHUKHU

Onenka «Xopomo» BBICTaBISIETCA CTYACHTY, OTBET KOTOPOrO Ha DK3aMEHE B LIEIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPUSAM, HO OTIMYACTCS MEHBIIEH 00CTOATENbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TIOJHOTOH. B OTBeTe MMEIOT MECTO OTHeNbHbIE HETOYHOCTH
(HecymiecTBeHHBIC  OIMIMOKHM), KOTOpPBIE  HWCIPABISAIOTCS  CaMHUM  CTYACHTOM  TIOCTe
JIOTIOJTHUTENBHBIX U (WJIM) YTOUHSIOIINX BOIIPOCOB AK3aMEHATOPA.

OuneHka «Y/10BJIETBOPUTEIbHO» BBHICTABIISIETCSA CTYACHTY, KOTOPBIN JaeT HETOCTATOYHO
NOJHBIE M TOCJIENOBATENbHbIE OTBETHI HA BOIPOCHl 3K3aMEHALMOHHOTO Omiera u
JIOTIOJIHATENBHBIE BOIIPOCHI, HO IIPU 3TOM AEMOHCTPHUPYET YMEHHME BBIJCIINTD CYIIECTBEHHBIC U
HECYIIECTBEHHBIE ITPU3HAKU U YCTAaHOBUTH IPUYMHHO-CIIEACTBEHHBIE CBA3U. OTBETHI U3JIaraeTcs
B TEpPMHHAX KBAaHTOBOM MEXaHUKH, HO INPH 3TOM JAOIYCKAIOTCS OUIMOKM B OIpPEICIICHUH U
PAaCKpbITUM HEKOTOPBIX OCHOBHBIX MOHATHH, (OPMYJIHMPOBKE IMOJIOKEHHH, KOTOPbIE CTYIEHT
3aTpyIHSAETCS MCIPABUTh caMmocToATenpHO. IIpu aprymeHranmm oTBeTa CTYOEHT HeE
00OCHOBBIBACT CBOM CYXJAeHHUS. Ha yacTb JHONOJIHUTENBHBIX BOIPOCOB CTYACHT 3aTpyIHICTCS
JlaTh OTBET WU AAE€T HEBEPHBIC OTBETHI.

Onenka «HeynoBJ1eTBOPUTEIBHO» BBICTABIISAECTCS CTYIEHTY, KOTOPBI JEMOHCTPUPYET



pa3po3HeHHbIe, OecCUCTEeMHbIE 3HaHUS; OECHOpPsIOYHO W HEYBEPEHHO H3jaraeT MaTepual; He
yYMEET BBIJEISTH TJIABHOE U BTOPOCTENEHHOE, HE YMEET COCUHATh TEOPETUUECKUE MTOJIOKEHUS C
NpPaKTUKOM, HE YCTaHABIUBACT MEXKIIPEIMETHBIC CBS3U; JOIMYyCKaeT TIpyOble OIIMOKH MpU
ONPEJIETICHUN CYIIHOCTH PACKPBIBAEMBIX MOHSITHM, SBJICHWM, BCIIECICTBHE HEIOHWMAaHHS HX
CYILLIECTBEHHBIX U HECYLICCTBEHHBIX IPU3HAKOB U CBA3CH; JACT HEIOJIHBIE OTBETHI, JIOTUKA U
MIOCJIEIOBATEIIBHOCTh M3JI0KEHUS KOTOPBIX MMEIT CYIIECTBEHHbIE W IPUHIMIUAIbHBIC
HapylLIeHHUs, B OTBETAX OTCYTCTBYIOT BBIBOJBI. J[ONOJHUTENIBHBIE M YTOYHSIOUIME BOIPOCHI
JK3aMEHAaTopa HE NPHUBOAAT K KOPPEKIHH OTBETOB cTyAeHTa. Ha oOCHOBHyr d4acTh
JOTIOJIHUTEIBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA 1aTh OTBET WIM Ja€T HEBEPHBIE OTBETHI.

Onenka «HeynoBneTBOpPUTENBHO»  BBICTABISIETCS TaKXKE CTYJACHTY, KOTOPBIM  B3SJI
9K3aMEHAIMOHHBINA OMJIET, HO OTBEYATh OTKA3aJICH.



IIpunioxenne Ne2 k padboueil nporpaMme AUCHHUIIIMHBI
«BBegeHne B KBAHTOBYIO XPOMOAUHAMMKY»

MeTonnqecmle YKazaHud 1JIsl CTYACHTOB 110 OCBOCHUIO TUCIHUIIVIMHBI

OcHoBHOH (hopMoOil M3NIOKEHUST y4eOHOTOo MaTepualia 1Mo aucuuiuinHe «BBenenue B
KBAaHTOBYIO XPOMOJAMHAMHUKY» SIBISIFOTCS JIeKIuu. 1o psimy TeM mperycMOTpeHbl MPaKTUYECKUe
3aHATHS, Ha KOTOPHIX TIPOMCXOJHUT 3aKpPEIUICHWE JICKIIMOHHOTO MaTrepHaja ITyTeM ero
NPUMEHEHUS JJIs PEeIICHUs 3a7a4 U BBIMIOTHEHUS YIPAXKHEHUI.

OcHOBHasl TIeNIb pPEIICHUs 3aJad — IOMOYb YCBOWTH (yHIAMEHTAIbHBIC TOHSATHUS
KBaHTOBOM XPOMOJMHAMUKU U MPUOOPECTH HABBIKK pacueToB ocHOBHBIX KXJI[-mporeccos. s
pelieHnus BcexX 3a7ad HEoOXOAWMMO 3HAaTh W TOHWUMATh JICKIMOHHBIA Matepuan. [lostomy B
IpoIecce H3YYCHHs] TUCIUIUIMHBI PEKOMEHIYETCS pEryJIspHOe IOBTOPEHHE MPONAECHHOTO
JICKITMOHHOTO MaTepuaia. MaTtepraj, 3aKOHCIICKTHPOBAHHBIA Ha JICKIHIX, HEOOXOIMMO J0Ma
emie pa3 mpopabaTeiBaTh U MPH HEOOXOJUMOCTH JOTMOJHATH WH(pOpMalMed, MONy4YeHHOH Ha
KOHCYJIbTAIHX, IPAKTHUSCKUX 3aHATUSAX WU U3 YICOHOH JINTEPaTypHI.

Jlyis IpoBEpKH M KOHTPOJII YCBOCHUS TEOPETUYECKOTO MaTepuana W MpUuOOpPETEHHBIX
MPAKTHYCCKUX HABBIKOB B TCUCHHUE OOYUYCHHS MPOBOIATCS MEPOIPHITHS TEKYIICH aTTeCTallun
B TCEUCHHE CeMecTpa H3yueHHUs AUCUUIUIMHBL Taike (mpu HE0OXOJUMOCTH) MPOBOIATCS
KOHCYJIbTAIIMH 110 BOIIPOCAM, BBI3BIBAIOIIMM 3aTPyIHCHUS IIPH UX YCBOCHHH.

B xoHme cemecTpa u3y4yeHHsS AMCHUUIUIMHBI CTYAEHTHI CHAIOT SK3aMeH. ODK3aMeH
NPOBOJAMTCS 10 TEOPUM C YYCTOM pe3yJIbTaTOB BBHINIOJHEHHWS BBUIAHHBIX —3apaHee
CaMOCTOSITENIbHBIX PACUETHBIX 33JaHUM.

YcnemHoe ycBOeHHE Kypca TpeAroiaraeT Cepbe3Hyl0 HajJ HUM paboTy, U MOCEHICHUE
BCEX ayJAMTOPHBIX 3aHITUIN SBISETCS COBEPIICHHO HEOOXOAUMBIM JIJISl 3TOTO YCIIOBHEM.

YueOHO-MeTOAHIECKOE 00eCcTIeUeHHe
CAMOCTOSITEIbHOM Pa00ThI CTYI€HTOB M0 IUCHUILIUHE

Jl71 caMOoCTOSITENIbHOM pabOThl pEKOMEHAYETCS HCIOIb30BaTh YUEOHYIO JIUTEpaTypy:

a) OCHOBHasI JIMTEPaTypa

1. CmuproB A. JI. BBemenue B KBAaHTOBYIO XPOMOJMHAMHUKY. YdeOHOe TmocoOHe.
Spocnasns: Apl'Y, 2008.

0) 10MOJIHUTEJIbHAS JIUTepaTypa

1. Bomommun M.b., Tep-Maprupocsn K.A. BBenenne B KaJinOpOBOUHYIO TEOPUIO
B3aMMOJCHCTBUN 3JIEMEHTAPHBIX YACTHILI.

2. A.A.Coxonos, U.M.Tepnos, B.U.)XKykoBckuii, A.B.bopucos. KanubpoBounsie mois. -
M.:U3zn-B0 MI'Y, 1986.

3. Angpee M.B. XpomoauHamuka M 5KECTKHE IPOLIECCHI NMPU BBICOKHUX 3HEPIusx. - M.:
Hayxka,1981.

4. CnasnoB A.A., ®annees JI. JI. BBenenue B KBaHTOBYIO TEOPHIO KAIMOPOBOYHBIX MOJIEH.

- M.: Hayka, 1978.

Boromo6os H.H., Hlupkos /I.B. KBanTtoBbie momns - M.: Hayka, 1980.

6. Yenr T.-I1., JIu JI.-®. KanmuGpoBouHble T€OpUU B (PU3MKE AIEMEHTAPHBIX YacTHIl. - M.:
Mup, 1988.

7. Ileckun M., lIpenep /. BBenenue B kBaHTOBYIO Teoputo mojs. - M.: PX]I, 2001.
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8. Konomnesa H.IL., ITonos B.H. Kanu6poBounsie mosns. - M.: Atomuzaar, 1980.

9. ®ecitnman P. B3aumopeiictBue GpoToHOB ¢ anporamu. -- M.: Mup, 1975.

10. Sterman G. et al. (The CTEQ Collaboration). Handbook of perturbative QCD.

11. boromo6os H.H., Illupxos /[.B. BBenmenue B Teopuro KBaHTOBAaHHBIX mojied. - M.:
Hayxa, 1976.

Taroke mis mombopa y4ueOHOUM JMTEpaTypbl PEKOMEHAYETCS HCIONb30BaTh IIUPOKUI
CIEKTP MHTEPHET-PECYPCOB.



