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ABSTRACT

Bachelor’s degree in 14.03.02 “Nuclear physics and technology”.
Study profile “Atomic nucleus and particle physics”.

Course title: “Physics of fundamental interactions”.

Variable part of Block 1, 3 credits.

Instructor: Shulga D. V.

At the beginning of the course a student should be able to:

OC-8 the possession of culture of thinking, capable of generalization,
analysis, information perception, goal setting and choice of ways of its
achievement;

OPKC-1 ability to use the basic laws of natural Sciences in professional
activities, to apply the methods of mathematical analysis and modeling, theoretical
and experimental research.

Learning outcomes:

PC-5 readiness to report on the completed task, to participate in the
implementation of research and development results

Course description:

There are four types of fundamental interactions in nature: strong,

electromagnetic, weak, and gravitational. On the scale of particle physics, the
contribution of gravity is insignificant and this interaction is not included in the
theoretical scheme of the Standard model of particle physics. The standard model
of particle physics is the theory of elementary constituents of matter, fundamental
fermions, and fundamental interactions. Fundamental calibration bosons are
carriers of these interactions. Feynman diagram technique is usually used for
calculations and qualitative discussion of phenomena.

Main course literature:

1. Kapitonov, I. M. Vvedenie v fiziku yadra i chastic [Introduction to the
physics of the nucleus and particles] [Tekst] : uchebnik dlya vuzov / 1. M.
Kapitonov. — M. : Fizmatlit, 2010. — 512 s. (rus)

POK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:674302

Access: EHBS «Lan'»:

https://e.lanbook.com/book/2189

2. Goncharova, N. G. CHasticy i atomnye yadra. Zadachi s resheniyami i
kommentariyami [Particles and atomic nuclei. Problems with solutions and
comments] [EHlektronnyj resurs] : uchebno-metodicheskoe posobie / N.G.
Goncharova, B.S. Ishkhanov, .M. Kapitonov. — M. : Fizmatlit, 2013. — 448 s. (rus)

Access: EHBS «Lan'»:

https://e.lanbook.com/book/59636



3. Okun’, L. B. EHlementarnoe vvedenie v fiziku ehlementarnyh chastic
[Elementary introduction to particle physics] [EHlektronnyj resurs] : uchebnoe
posobie / L.B. Okun'. — M. : Fizmatlit, 2009. — 128 s. (rus)

Access: EHBS «Lan'»:

https://e.lanbook.com/book/2274

Form of final control: exam.



AHHOTaMs K padoyeil mporpaMmme TUCUMIIIMHBI
«Du3nKa pyHIaAMEHTAJbHBIX B3aMMOAEHCTBUID)

Kypc «®uszuka (yHIaMEeHTaIbHBIX B3aUMOJICHCTBUI» MpEeAHA3HAUCH s
CTYACHTOB O4YHOM (opmbl oOydeHus HampaBieHusi noarotosku 14.03.02
«SAnepHbie pU3MKa U TEXHOJIOTUNY, TPOGUiIb «PU3MKa aTOMHOTO SIApa U YaCTHID.

OOmasi TpPyJOEMKOCTh OCBOEHUSI JHUCUUILIMHBI COCTaBisieT 4 3adeTHbIC
eauauilpl, 108 yacoB. YueOHBIM MJIAHOM MPEYyCMOTPEHBI JICKIIMOHHBIE 3aHSATHUS
(21 uac), npakTuueckue 3aHsaTus (21 yac), camocTosTenbHas padoTa (66 gyacos).
JucuunnuHa peanusyercs Ha 4 Kypce B 8 cemectpe.

Jucuunnuaa «@u3uka (yHIaMEHTAIbHBIX B3aWUMOJCHCTBUI» OTHOCHUTCSA K
BapUaTHBHOM YacTh npodeccuonaabHoro nukia aucuuiine (b1.B.J1B.10.02).

N3yuenne maHHON AMCIUIUIMHBI Oa3upyeTcs Ha CIEAYIOUUX TUCHIUTITNHAX:
«MareMaTHuuecKui aHanu3y», « DJIEKTPOJIUHAMUKA», « Y paBHEHUS MaTeMaTHYECKON
busukny», « TeopeTnyeckass MEXaHUKaY.

B npupone u3BecTHO 4eThipe THUMA (PyHIAMEHTAIbHBIX B3aMMOJICHCTBHIA:
CWJIBHOE, 3JIEKTPOMAarHuTHoe, ciaboe W rpaBuUTalMoHHOE. B macmTabax (usuku
DJIEMEHTAPHBIX  YaCTHI[ BKJAJ TIPABUTAlMM HECYIIECTBEHEH W  JTaHHOE
B3aMMOJICHCTBUE HE BXOJIWUT B TeOpeTHUeCKyro cxemy CranmaptHon Monemmn
busukn yactui. CraHgapTHas MoJAeNb (PU3UKU YaCTHUI[ TMPEACTABISIET COOOM
TEOPUIO AIEMEHTAPHBIX COCTABIAIONIMX MaTepuH, GyHIaAMEHTAIBHBIX (HEPMUOHOB,
u GyHIAMEHTAJIBHBIX B3auMojcicTBui. IlepeHocunkaMu ATHUX B3aUMOJICHCTBUI
ABJIAIOTCS  (DyHIaAMEHTaldbHbIE KanuOpoBOuHblE ©O030HBI. J[7si pacueToB u
KAueCTBEHHOI'0 OOCYXKJIEHUS SIBIEHUN OOBIYHO MCIOJIB3YETCSl TEXHUKA JAHarpamm

DeitHMaHa.
Heab wu3yyeHuss IUCHUIUIMHBI — MTPUOOPETEHHE CHUCTEMATU3UPOBAHHBIX
3HAHMI MO0 OCHOBaM (PU3HUKHU (yHAAMEHTAIBHBIX B3AUMOIECHCTBUM.
3apaum:
® U3y4YeHUE OCHOBHBIX MOJOXKeHUN CTaHaapTHas MOJEb (PU3UKH YACTHLL;
® U3yuyeHHE CBOHCTB (yHIaMEHTAIbHBIX (PEPMHUOHOB — JIENITOHOB U
KBapKOB;

® U3y4YEHUE CBOMCTB YeThIpeX (PyHIaMEHTaIbHBIX B3aUMOICHCTBHIA;
e [puOOpETEHUE HABBIKOB peEIICHUs 3a7a4y (PU3MKU (yHIaMEHTAIbHBIX
B3aUMOJIEUCTBH.

Jns  ycrmemHoro u3y4eHus AUCHUIUIMHBI «Du3uka (QyHIaMEeHTaIbHbIX
B3aMMOJICUCTBUI» Yy CTYJEHTOB JOJDKHBI OBITh CQOPMUPOBAHBI CIEAYIOLINE
IIpEeIBAPUTEILHBIE KOMIIETEHIIUU:

e OK-8 BrmajgeHue KyJabTypoW MBIIIICHUS, CIIOCOOCH K 00OOIIEHHIO,
aHaJIn3y, BOCHPUATUIO HMH(OpMAalMM, [OCTAHOBKE LEJIM WM BBIOOpY MyTeH ee
JOCTUXKECHUS,



e OIIK-1 CHIOCOOHOCTBIO UCII0JIb30BaTh OCHOBHBbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCIHMIUIMH B  MPOGECCHOHANBHOW  JIESITEIBHOCTH,
OPUMEHSATh ~ METOJAbl ~ MaTeMaTU4YeCKOro  aHajdW3a ©  MOJCIHUPOBAHUS,
TEOPETUUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIE0BAHMS.

B pesynbpTaTe M3ydeHUs NAaHHOW IUCIUIUIMHBI Yy CTYJIEHTOB (DOPMUPYIOTCS
CIeAyIoNMe OOIIEKyIbTypHBIe/ obIenpodeccuonanbubie/ mpodeccuoHalbHbIC
KOMIETEHIIUU (3JIEMEHTBlI KOMIETEHIIUN ).

Koa u ¢popmysimposka Jtanbl GopMUPOBAHUA KOMIETEHIINH
KOMIIETEeHIIHU U
OCHOBHBIE CBOWMCTBA 3JIEMEHTAPHBIX YaCTUIL;
ITK-5 roToBHOCTBIO K 3 XapaKTePUCTHKH YeThIpeX (PyHAaMEeHTaTbHBIX
COCTABJICHUIO OTYETA Haet B3aUMO/ICVCTBUI; OCHOBHBIE M1OJIOKEHUS CTaHIapTHOU
10 BBIIIOJIHEHHOMY MOJIETIN;
3aJaHUIO, K y9aCTHIO BO CTPOUTH IMAarpaMMbl PEAKIUM JIEMEHTAPHBIX YaCTHUIL;
BHCAPCHUUN Ymeer BBIYUCJIATH KBAHTOBBIC YMCJIa YaCTHUIL AJI PA3JIMYHBIX
pe3yapTaToB peaKuuii;
HCCJICIOBAHUM U METO/IaMH aHAJIN3a KIIFOUEBBIX 3KCIIEPUMEHTOB 110
pa3paboTok Bnaneer omnpezeneHuto GyHIaMeHTaTbHBIX XapaKTePUCTHK
AJIEMEHTApHbIX YACTHII.

I. CTPYKTYPA U COJEPXAHUE TEOPETHUYECKOH YACTHU
KYPCA (21 ugac)

Pa3nen 1. DiieMeHTapHbIe YacTHIIBI (4 Yaca)

Tema 1. BBogHble 3amMeuanus (2 yaca)

KBantel. KopnyckynsipHO-BOJIHOBOM Jyanu3M. B3anmHble NOpeBpalieHus
YacTHII.

Tema 2. YacTuubl 1 anTHyacTunbl (1 gac)

[Tozutpon. Heitpuno. [IMOHBI - KBaHTHI iAepHOTO 1ONs. CTpaHHBIE YAaCTHLIBIL.
Pe3onaHCHhI.

Tema 3. CrangapTHasi Moaenab (1 yac)

KBapku - gacTuiipl, U3 KOTOPBIX COCTOAT aapoHbl. KannOpoBoyHbIe 0030HBI.
Jnarpammer OeiiHMaHa.

Pa3nen 2. KBanroBbie cBoiicTBa yacTuil (4 yaca)

Tema 1. CocTosiHuS B KJIaCCHYECKOH W KBAHTOBOI ¢usuke (2 yaca)

VYpaBHeHue nABWKEHUS CBOOOAHOW wyacTuilbl. Dusznueckue BETUYUHBI U
oneparopsl. YpasHenue lIpenunrepa.

Tema 2. MoMeHT KoJIMYECTBA JIBHKEHUS B KBAHTOBOI Mexanunke (1 yac)

OpOutaneHblii MOMEHT KoymuecTBa ABwkeHUs. CruH. [lomHBIE MOMEHT
KOJIMYECTBA JIBM>KEHMS. MarHUTHBIA MOMEHT. CIMPaIbHOCTh HEUTPHHO.

Tema 3. CBsi3b cimHa co cTaTucTHKO# (1 yac)

[IpocTpanctBenHass yeTHOCTh. CtaTucTtuka. CucTeMa JIBYX TOXIECTBEHHBIX
yacTull co cnuHoM 1/2. M3ocniuna. KBaHTOBBIE Unca.



Pa3nen 3. ®yngameHTalbHbIe YacTHIIBI CTaHIAPTHOI Moaesm (4 yaca)

Tema 1. JlenToHbI M KBapKkHu (2 yaca)

ONEeKTPOH, AJIEKTPOHHOE HEUTpUHO. MIOOH, MIOOHHOE HeUTpuHO. Tay-
JENTOH, Tay-HeWTpuHO. CBOWCTBa JENTOHOB. XapaKTEPUCTHUKUA KBAPKOB.
AnponHbIe cTpyd. OTKPBITHE TOM-KBApKa.

Tema 2. KanuOpoBouHbie 0030HbI M pyHIaMEHTAJIbHbIE B3aMMO/1EHCTBUSA
(1 gac)

['moonbl. ®otoH. W- u Z-6030Hbl. OtkpbiTne W- u Z-6030HOB.
B3aumopeiicTBus yHaaMeHTANBHBIX YacThIl. KOHCTAHTHI CBSI3H.

Tema 3. DxpaHMpPOBKa H aHTHIKPaHUPOBKa 3apsaoB (1 yac)

BupryanbHble YacTUIIbI. ACUMIITOTHYECKAsE CBOOO1A.

Pa3nen 4. Axponni (3 yaca)

Tema 1. Me3onsI (1 uac)

3apsigoBasi 4eTHOCTh. KBapKOHHH.

Tema 2. Bapuonnsi (1 gac)

Antubapuonsl. CTpykTypa aapoHoB. ['yOokoHeympyroe paccesHue
AJIEKTPOHOB Ha HYKJIOHAX

Tema 3. MyabTumiersl aagpoHos (1 gac)

Honer nervaifmmx wme3oHoB. OkTeT Jserdaiimmx OapuoHoB. bapuoHHBbIN
JEKYILIET.

Pa3nen 5. Pacnaabl agponos (3 yaca)

Tema 1. Pacnagbl nu-Me30HOB M 3apsizKeHHbIX KaoHoB (1 yac)

Kanans! pacnana. [IpaBuia or6opa a1 ciadbIX pacmaaos.

Tema 2. Pe3onancsl (1 yac)

Meron wuHBapuaHTHBIX Macc. HyKIIOHHBIE pE30HAHCHI. Y3KHE ME30HHBIE
PE30HAHCHI.

Tema 3. 3akonbl coxpanenusi (1 yac)

ANIMTUBHBIE  3aKOHBI  COXpaHEHUs.  MyJIbTUIUIMKATUBHBIE  3aKOHBI
coxpaHeHus. O ponu ciadbIX B3aMMOJICHCTBHUI B OKPYKAIOIIEM MUPE.

Paznen 6. Hykieocunre3 u Beesiennasi (3 yaca)

Tema 1. PacnpocTpanenHocTs 3j1eMeHTOB (1 yac)

CeupnerenbctBa  bonbmioro  B3peiBa.  OTCyTCTBHE  aHTHBEIIECTBA  BO
Bcenennoii. KocMosnoruueckuit (103Be31HBIN) HYKICOCUHTES.

Tema 2. Cunte3 saep B 3Be3aax (1 uac)

3aBeplIeHHE KU3HEHHOIO LUKJIA 3Be3/bl. CBepxHOBbIE. HeliTpoHHBIE 3BE3/bI
Y YEPHBIE JIBIPHI.

Tema 3. O6pa3zoBanue TsKeJbIX 3j1eMeHTOoB (1 yac)

HyxiieocuHres nmoa AeicTBUEM KOCMUYECKUX Jiydyel. Kocmuueckue mydn



1. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTH
KYPCA
IpakTHyeckue 3ansaTus (21 yac)
3ausTue 1. BBegenne. dusuka mukpomupa. (3 yaca)
®opmyna Pezepdopaa. Ceuenue peakiuu. [IpeobpazoBanus Jlopenua. CucteMsl
orcuera. OcHOBHBIE (POPMYIIBI pensiTUBUCTCKON pu3uku. Cuctema eaunull ['aycca.
3ansiTue 2. KBaHTOBBIE CBOIiCTBA U3JIy4YeHHs U YacTHIlL. (3 yaca)
dopmyiia [Inanka. KopnyckynsspHO-BOJIHOBOM JyaJIn3M. [TpuHIMIT
HeonpeneneHHoctu B. I'eiizenOepra.
3ansitue 3. DyHnameHTalbHbIe B3auMojieiicTBus. bo3oHbl. (3 yaca)
dyHnaMeHTanbHble B3aumojencTBus. Junarpammel Deitnmana. KanubpoBouHbie
OO30HBI.
3ansitue 4. JlenToHsl. (2 yaca)
DIEKTPOH, MIOOH, Tay-JIeNTOH. HeUTpruHO. 3aKOH COXpaHEHUS JIENTOHHOTO YUCIA.
3ansaTue 5. KBapku u agponsl. (2 yaca)
KBapku. AApOHBI — CUCTEMBI CBSI3AHHBIX KBApKOB. Pa3mepsl anpoHOB. AIPOHBI —
OECIIBETHBIE COCTOSIHUSI I[BETHBIX KBApKOB. [JIFOOHBI — MEPEHOCUYUKH CHUIBHOTO
B3aUMOJICUCTBUSA. AJIPOHHBIE CTPYyH. OJIEKTpUYECKHM 3apsaa u U d KBapKOB.
MynbTuriersl. AHTUOAPUOHBI.
3ansitue 6. BzanmojaeiicTBue yacTuil. 3aKOHBI COXpaHeHus. (2 yaca)
B3aumoneiictBua 4actull. 3akoHbl coxpaHeHus. [IpocTpaHCTBEHHass YETHOCTb.
3apsiioBasi YETHOCTb.
3ansTue 7. Pacnaabl aapoHoB. (2 yaca)
BepostHocts pacnianos. Pacnian nelitpona. CnaGeie pacnazasl. [IpaBuia or6opa.
3anstue 8. Hykieocunres. (2 yaca)
PactipocTpaHEeHHOCTh XMMHUYECKHUX JJEMEHTOB. Jl03BE3IHBIM HYKIECOCHUHTES.
CunTes saep B 3Be3gax. I'openue Bomopoma. CNO-1muki. O6pa3oBaHHUE TAKETBIX
AJIEMEHTOB.
3ansaTue 9. Cummerpun Ilpupoasl. (2 yaca)
Omnepanuu cummerpun. M3ocnmuoBast cummMetpust. CHMMETpHUM MPOTPaHCTBA-
BpEMEHHU. 3aKOHbI coxpaHeHus. [IpocTpancTBeHHas 4eTHOCTh. CP-4eTHOCTS.
Teopema CPT. O6pamenue BpeMerr. O0beIMHEHNE B3aUMO/ICHCTBUH.

1. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI
Y4eOHO-MeTOANYECKOE oOecrnieyeHue CaMOCTOSITENIbHOM paboThI
oOyuaronmxcst 1o aucuuiuinHe «KBaHTOBasi Teopus TOJsH» MPEICTABICHO B
[punoxxennu 1 ¥ BKIIIOYAET B ceO4:
e IUTaH-TPAUK BBHIIIOJHEHUSI CAMOCTOSTEIBHOW Pa0OTHI MO JUCUUILIAHE, B
TOM YHCIIE IPUMEPHBbIE HOPMbI BPEMEHH Ha BBITIOIHEHHE 110 KaXKIOMY 3aIaHUIO;



® XapaKTCPHUCTHUKA SaﬂaHI/Iﬁ JJIs1 CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB H

MCTOJUYICCKHNEC PCKOMCH/AINH 110 UX BBIIIOJIHCHHIO,

eTpeOOBaHUS K

MPEACTABICHUIO U

CaMOCTOATENBbHON pabOTHI;

o opMIIEHUTO

¢ KPUTCPUHU OLCHKHU BLITIOJITHCHUA CaMOCTOSITEIbHOM pa6OTLI.

pE3yNbTATOB

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

Ne Kontponupyemsie OneHouyHble CPECTBA -
n/m | Momynu/ pasnensl / Kopap! u stamnsr popmupoBanms HAauMEHOBAHUE
TEMBI JUCLUIUIHBI KOMIIETCHIIU I TEKyIIUHA |IIPOMEKYTOUYHAs
KOHTPOJIb arrecranuda

1 [Pasnen 1. [IK-5 [3naer: Pabora  Ha|DK3aMeH,
DneMeHTapHbIe ymeer CCMUHAPCKUX | g o1IpOChI
JACTHITEL BIIaJIcCT 3aHATHIX Ne 3, 24, 25,

27, 34, 35, 36,
37, 38,

2 (Pazgen 2. [IK-5 [3Haer: Pabora  Ha|DK3ameH,
KBanToBbIC ymeer CCMUHAPCKIX | g o11pOCHI
CBOIICTBA YaCTHI] prajeet SAHATIIX Ne 2, 7,8, 15,

16, 17, 28, 29,
42, 45

3 [Pa3pen 3. [IK-5 [3maer: PaGora  Ha|Dk3aMeH,
dyHaaMEHTaJIbHBIC ymeer CCMHHAPCKIX |\go11pOChI
YACTHIEL BIIAJICET 3aHATHUAX Nel,5,9, 11,
CranpapTHoii 12, 18, 19, 26,
MOJIENTN 30, 31, 32, 41,

4 Pazgen 4. Anponsl ([IK-5 |3Haer: Pabora  Ha|Dk3ameH,

YMECT CCMUHAPCKUX BOHpOCBI
BIaAceT 3aHATHIX Ne 6, 10, 13,
14,43, 44

5 [Pa3gen 5. Pacriager [[IK-5  [3Haer: Pabora  Ha|DJK3aMeH,

aJPOHOB yMeeT CEMHHAPCKUX |Bo1n0CEI
BJIAJIEET 3aHATHUAX No 4, 33, 39,
40, 46

6 |Paspen 6. [IK-5 [3maer: Pabora  Ha|DJk3ameH,
Hykneocunres u ymeer CCMHHAPCKIX | g o11poChI
Bcenennas Brajeet SAHATHAX Ne 20, 21, 22,

23




KOHTpOABHBIE U METOINYECKUE MATEPUAIIBI, @ TAKXKE KPUTEPUU U NTOKA3aTENN
HEO0OXOMMBIC ISl OTICHKY 3HAHWH, YMEHHM, HABBIKOB U XapaKTCPU3YIOIINE ITATIbI
dbopMHpOBaHUS ~KOMIETCHIIMHA B  TPOIECCE OCBOEHUS  00pa3oBaTEbHOMN
MPOTrpaMMBbI NpeIcTaBIeHbI B [[punoxennn 2.

V. CIIMCOK YUYEBHOM JUTEPATYPbHI U UHOGOPMAIIMOHHOE
OBECIIEYEHMUME JUCIUITJINHbI

OcHoOBHas JIUTEPATypa
(onexmponnvie u neuammuwvie uz0anus)

1. KamurtonoB, . M. Beenenue B ¢usuky siapa u uactui [Tekcr] :
yueOHuk ji7st By30B / . M. Kanuronos. — M. : ®usmariut, 2010. — 512 c.

ITOK HB /IB®YVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:674302

IObC «Jlanby»:

https://e.lanbook.com/book/2189

2. Tonuaposa, H. I'. Yactuibl u atromHble siipa. 3aJaydl C PEMICHUSIMU H

KOMMEHTapUsIMU [ DIIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe nmocodue / H.I'.
I'onuapoga, b.C. Mmixanos, 1.M. KanutonoB. — M. : ®uzmariut, 2013. — 448 c.

OBbC «Jlanby:

https://e.lanbook.com/book/59636

3. Oxkynpb, JI. b. DnementapHoe BBeAeHHE B (U3NKY DIEMEHTAPHBIX YaCTHUI]
[OnexTpoHHBIN pecypc] : yueOHoe mocodue / JI.b. OkyHb. — M. : ®uzmMatiur,
2009. — 128 c.

IObC «Jlanby»:

https://e.lanbook.com/book/2274

4. Myxun, K. H. DxcnepumenTansHas saepHas ¢pusuka [Tekcer] : yueOHUK
[B 3 T.]:T1. 3. ®usuka anementapubix yactun / K. H. Myxun. — CIIO. : Jlans,
2008. — 412 c.

I[TOK Hb JIB®YVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281586

IObC «Jlanby»:

https://e.lanbook.com/book/280

5. Myxun, K. H. DxcniepumenTanpHas sinepHas ¢usuka [Tekct] : yueOHUK
[B3 1.]:71. 1. ®uszuka aromuoro siapa / K. H. Myxun. — CII6. : Jlans, 2008. —
383 c.

[IOK Hb [IB®YVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281645

IObC «Jlanby:



http://lib.dvfu.ru:8080/lib/item?id=chamo:674302
https://e.lanbook.com/book/2189
https://e.lanbook.com/book/59636
https://e.lanbook.com/book/2274
http://lib.dvfu.ru:8080/lib/item?id=chamo:281586
https://e.lanbook.com/book/280
http://lib.dvfu.ru:8080/lib/item?id=chamo:281645

https://e.lanbook.com/book/277

JlonoJiHUTEIbHASI JIUTEpaTypa
(onnexmponnwvie u neuammvie uz0anus)

1. Capsiuesa, JI. . Brenenue B ¢puszuky Mukpomupa — Gu3MKa 4acTHI] U
snep [Dnexkrponnsiii pecypc] / JI. Y. CapsrueBa. — M. : 2008. — 221 c.

[Topran «Anepnas dusuka B UHTEpHETEN:

http://nuclphys.sinp.msu.ru/astro/

2. Xeunnw, D. DneMeHTapHas KBaHToBas Teopus mons [Tekct] / D. Xennn,

B. Tuppunr ; nox pea. FO. B. HoBoxwunosa ; niep. ¢ anrn. A. A. Axacensma. — M. :
N3a-Bo MHOCTpanHoil ntuteparypsl, 1963. — 315 c.

IIOK Hb IBOYV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:685473

3. bwepken, /x. JI. PenstuBuctckas kBanToBasi Teopusi B 2 T. [TekcT] : T.

2. PenstuBuctckue kBantobie moss / JIx. /1. beepken, C. /1. Ipenn ; mox pexn. B.
b. bepecrenkoro ; niep. ¢ anri. 1. M. Hapoaenkoro. — M. : Hayka, 1978. — 407 c.
ITOK Hb JIB®YV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:64921
4. Greiner, W. Field Quantization [Tekct] / W. Greiner, J. Reinhardt, D.A.
Bromley. — Springer, 1996. — 460 c.
ObC «StudMed.py»:
http://www.studmed.ru/greiner-w-reinhardt-j-bromley-da-field-
quantization_fc0903c61bb.html
5. bunenbkuii, C. M. Bsenenne B nuarpammbl DeilHmaHa U (QU3MKY

anektpocinaboro B3aumogenctBus [Texcr] / C. M. bunenwskuit. — M.
Oueproaromusaar, 1990. — 326 c.

ITOK Hb JIB®V:

http://lib.dvfu.ru:8080/lib/item?id=chamo:28113

6. Paiinep, JI. KBanroBas teopus nons [Texct] / JI. Paitnep ; nep. ¢ aHri.
C. U. AzakoBa. — M. : Mup, 1987 ; Ilnaron, 1998. — 512 ; 509 c.

ITOK Hb JIB®YV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:664720

OBC «StudMed.py»:

http://www.studmed.ru/rayder-1-kvantovaya-teoriya-

polya f5a83ae3111.html

7. 3amiman, J[)x. CoBpeMeHHas kBaHTOBas Teopus [Tekct] / k. 3aiimaH ;
nep. ¢ anra. W. I1. 3sruna, A. I'. MuponoBa. — M. : Mup, 1971. — 288 c.

ITOK Hb JIB®V:

http://lib.dvfu.ru:8080/lib/item?id=chamo:81665



https://e.lanbook.com/book/277
http://nuclphys.sinp.msu.ru/astro/
http://lib.dvfu.ru:8080/lib/item?id=chamo:685473
http://lib.dvfu.ru:8080/lib/item?id=chamo:64921
http://www.studmed.ru/greiner-w-reinhardt-j-bromley-da-field-quantization_fc0903c61bb.html
http://www.studmed.ru/greiner-w-reinhardt-j-bromley-da-field-quantization_fc0903c61bb.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:28113
http://lib.dvfu.ru:8080/lib/item?id=chamo:664720
http://www.studmed.ru/rayder-l-kvantovaya-teoriya-polya_f5a83ae3111.html
http://www.studmed.ru/rayder-l-kvantovaya-teoriya-polya_f5a83ae3111.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:81665

8. Ileckun, M. Benenue B kBaHTOBYIO Teoputo 1oJjst [Tekct] / M. Tleckun,
JI. Ipenep ; mep. ¢ anrn. A. A. benaBuna ; mox pen. A. B. bepkoBa. — M.,
NxeBck : Perynspras u xaotudeckast tuHamuka, 2001. — 784 c.

I[TOK Hb /IB®VY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:396442

9. boromo6os, H. H. KBantoBbie nosis [DIeKTpoHHBIN pecypc] : yueOHOe
noco6wue / H. H. boromo6os, /. B. Illupkos. — M. : ®uzmatiaut, 2005. — 384 c.

OBC «Jlaub»:

https://e.lanbook.com/book/2117

Ilepedyennb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«AHTepHeT»

1. Tlopran «Snepuas ¢pusuka B atepHerey: hitp://nuclphys.sinp.msu.ru

2. Tlopran «arXiv.orgy: https://arxiv.org/archive/hep-th

3. Tlopran «Particle Data Group»: http://pdg.Ibl.gov/

4. Tlopran «Stanford Encyclopedia of Philosophy»:
http://plato.stanford.edu/entries/quantum-field-theory/

5. Tlopran «Encyclopedia of Mathematics»:
https://www.encyclopediaofmath.org/index.php/Quantum_field_theory

6. Ilopran: «OHIUKIIONIE NS dusuku u TEXHUKWY:

http://femto.com.ua/articles/part_1/1562.html

7. Topran «2JIEMEHTbI»: https://elementy.ru/LHC/HEP/

8. Tlopran «[ToctHayxkax: https://postnauka.ru/themes/fizika-
elementarnyih-chastits

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO TUCHUTIJIMHBI

JIeKIMOHHbIE 3aHSATHS OPHUEHTHPOBAHbI Ha OCBELICHHE BBOJHBIX TEM B
KaXIbIA pasfien Kypca U MPU3BaHbl OPUEHTUPOBATH CTYACHTOB B IpEAJaraeMoM
MaTepuaie, 3aJ10KUTh HAyYHbIE M METOJIOJIOTMYECKUE OCHOBBI JUIsl JalibHEUIIen
CaMOCTOATENbHON pabOThI CTYIEHTOB.

BaxxHol siBisieTcs camocTosiTenbHas padboTa no Kypcy. B xozae aroit paboTsl
CTYJEHThl OTOMpPAIOT HEOOXOJUMBI Marepuaa MO U3y4aeMOMY BOIPOCY H
aHaNM3UpyloT ero. [Ipu moAroToBke K 3aHATHUAM CTYIAEHTHI MOTYT IOJb30BaThCS
paboueit mporpamMmoii y4eOHON JUCIUTUINHBI, a TAaK)Ke CIIPAaBOYHON JTUTEPATYpPOM
U JAPYyTUMU nocoousiMu (yueOHUKaMH, Y4€OHBIMU MOCOOUSIMHU, PEKOMEHI0BAaHHON
JUTEpaTypou U T.I1.).

[Tpu npomMexyTOUHON aTTecTaluu A0 SK3aMEHa JI0JKHBI CIaTh BCE OTYETHBIE
paboThI U OJYYUTh AOMYCK K DK3aMEHY.
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VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHME
JUCHUATIIMHBI

AyauTopus sl YTEHUS JEKIUA U TPOBEACHUS TMPAKTUICCKUX 3aHATHM:

nepcoHadbHbIl KoMmbioTep Lenovo ThinkPad E125 ¢ nuiieH3uoHHBIM U
CBOOOJHBIM TporpaMMHbIM oOecniedueHneM — MS PowerPoint 2007 u Acrobat
Reader XI;

npoektop Benq MP770;

IIEPEHOCHOM DKPaH.
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MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCUIICKON ®EJEPALIMU
dezepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHHS

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJUYECKOE OFECIIEYEHUE CAMOCTOSTEJBbHON
PABOTBI OBYUYAIOLINXCA
no AucHuIUInHe «Pu3uka pyHaaMeHTaNIbHbIX B3aUMOACHCTBU I
Hanpasnenue noaroroBku — 14.03.02 SInepubie pu3uka M TEXHOJIOTUH
@u3nKa aTOMHOIO SIAPA U YaCTHII
®dopMa NOATOTOBKHY 0OYHAA

BaaguBocTok
2018



ILinan-rpaduk BbINOJHEHHSI CAMOCTOSITEIbHON PadoThI N0 TUCHUIJINHE

Jara/cpokn Bun Ipumeprie
. HOPMBI
Ne BBINIOJTHEHUSI CaMoOCTOSITeIbHOM ®dopma KOHTPOJISA
BpPEMEHHU HA
padoThI
BBIINIOJIHEHH e
1 1 Henena IToaroroBka x Pabota Ha cemuHapcKux
CEMHHApCKUM 3 yaca 3aHATHAX
3aHATUSIM
2 2 Henens [ToaroroBka k Pabora Ha ceMUHapCKUX
CEMHHApPCKUM 3 yaca 3aHSTHSIX
3aHATHAM
3 3 Hepens ITonroroBka k PaboTa Ha ceMuHapCKUX
CEMHHApCKUM 3 yaca 3aHATHSX
3aHATHAM
4 4 "enens [Togroroska k Pabora Ha cemuHapcKux
CEMHHapCKUM 3 Jaca 3aHSTUSIX
3aHSTUSIM
5 5 "Henmens IloxaroroBska k Pabota Ha ceMuHapCcKux
CEMHHApCKUM 3 yaca 3aHATHSX
3aHATHAM
6 6 Henens [Togroroska k Pabora Ha ceMuHapcKux
CEMHHApPCKUM 3 Jaca 3aHSTUSIX
3aHITHUSIM
7 7 Henens IToaroroska k Pabora Ha ceMUHapCKUX
CEMHHApCKUM 2 qaca 3aHATHSX
3aHATHSIM

XapakTepucTHKA 3aJaHUH VISl CAMOCTOSATEILHON PadoThI CTYICHTOB U
METOAUYECKHE PEKOMEH/IAIUH 110 UX BHINIOJIHECHUIO

CamocrosiTenpHas paboTa MOMOTAeT CTYACHTaM:

1) oBnaaeTh 3HAHUSIMU:

- YTeHHe TeKcTa (yueOHUKA, MePBOUCTOYHHKA, TIOTIOJHUTEILHON JTUTEPATYPHI
U T.J.);

- COCTaBJICHHE TIJIaHA TEKCTa, Tpaduieckoe N300paKeHUE CTPYKTYPHI TEKCTA,
KOHCITCKTUPOBAaHHUE TEKCTa, BBIMUCKU U3 TEKCTA U T.J1.;

- paboTa co CIpaBOYHUKAMU U JAp. CIIPABOYHOMN JTUTEPaATypOH;

- HCTIOJIb30BaHUE KOMITHIOTEPHOU TeXHUKH U IHTepHETa U JIp.;

2) 3aKpeIUIATh U CUCTEMATU3UPOBATH 3HAHUSL:

- paboTa ¢ KOHCIIEKTOM JICKIIHH;

- 00paboTKa TeKcTa, MOBTOpHAsA paboTa HaJl y4eOHBIM MaTepuaioM yuyeOHHKa,
NEPBOUCTOYHUKA, JOTOTHUTEIBHON JTUTEPATYPHI, ayJITUO U BUACO3AIUCEN;

- MOJTrOTOBKA IJIaHA;




CamocrosiTenbHass paboTa MOXKET OCYIIECTBISTHCS WHIUBUIYAIBHO WIU
rpynmnamM CTYICHTOB B 3aBHUCHUMOCTH OT II€JId, 00beMa, KOHKPETHOW TEMAaTHUKH
CaMOCTOSITENIbHOM paboThl, YPOBHS CIIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTponb pe3ynbTaToB CcaMOCTOSTENbHOM pabOThl CTYJAEHTOB JOJIKEH
OCYUIIECTBIISATHCS B Mpejenax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTebHbIC yueOHbIE
3aHATHS U BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO pabOTy CTYJEHTOB MO AUCIUILUIMHE,
MOKET MPOXOAUTH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM opMe.

CamocrosiTenbHas paboTa Ha JIEKIUH

CnymaHve W 3amuch JIEKUMA — CIOKHBIA BHJ BY30BCKOM ayJUTOPHOMN
paGoTsl. BHUMaTenbHOE CilylllaHWe W KOHCIEKTUPOBAHME JIEKIMH Mpeanojiaraet
WHTCHCUBHYIO YMCTBEHHYIO JIEATEIBHOCTh CTy/eHTa. KpaTkue 3anmucu JeKIui, ux
KOHCIIEKTUPOBAaHUE MOMOTaeT YCBOUTHh y4eOHbIM marepuan. KoHcnekT sBisercs
IIOJIE3HBIM TOT/Ia, KOT/Ia 3allMCaHO CaMO€ CYILECTBEHHOE, OCHOBHOE U CEJIaHO 3TO
caMuM cTyJeHToM. He Hafo cTtpeMuThes 3anucarh JOCIOBHO BCO JeKuuto. Takoe
«KOHCIIEKTHPOBAHUE» NPHUHOCUT OOJbILE Bpeda, YeM IMOJb3bl. 3alKCh JIEKIHM
PEKOMEHIyeTCSI BECTH 10 BO3MOXHOCTH COOCTBEHHBIMH (DOPMYITHPOBKAMHU.
XenarenpHO 3aMKCh OCYIIECTBIIATh HA OJJHOW CTPAHMUIIC, & CIEIYIONIYIO OCTaBIISThH
JUIs. TPOpabOTKH y4eOHOTO Marepuajia CaMOCTOATENIBHO B JIOMAIIHUX YCJIOBUSIX.
KoHcnekT jekuuu ydine MnoApas3ieisTb Ha MyHKTHI, naparpadsl, coOiroaas
KPAacCHYIO CTPOKYy. DTOMYy B OOJBIION CTENmEeHH OyAyT CIOCOOCTBOBATH ITYHKTBI
IUIaHa JIEKUWHU, MpeJIoKEHHbIe MpernojaBateisiM. [IpuHIUNManbHble MecTa,
ornpeaeneHusi, (GOpMysbl U JIpyroe CcleAyeT CONpPOBOXIATh 3aMEUaHUSIMU
«BAXKHO», «0CO00 BAXKHOY, «XOPOIIO 3alIOMHUTHY H T.NM. MOXKHO J€NaTh 3TO M C
MOMOIIBIO PA3HOIBETHBIX MapKepoB WM pydek. Jlydme eciu oHu OyayT
COOCTBEHHBIMU, YTOOBI HE MPHUXOAMIOCH MPOCUTh UX Y OJHOKYPCHHUKOB M TE€M
caMbIM HE€ OTBJIeKaTh WX BO Bpems Jjekuuu. llenecooOpazHo paszpadoTaTh
COOCTBEHHYIO «MapKorpaduio» (3HA4KH, CHUMBOJIBI), COKpaileHus cioB. He
JUITHAM OyJeT YW H3yuyeHHe OCHOB cTeHorpaduu. PaboTas Haj KOHCIEKTOM
JeKIUH, Bcerja HEeoO0XOAMMO HCIOJb30BaTh HE TOJBKO YYEOHHK, HO U Ty
JUTEpaTypy, KOTOPYIO AOIMOJHUTENBHO PEKOMEHAOBal JekTop. MMeHHO Takas
Cepbe3Hasi, KPOMoTIuBasi paboTa ¢ JEKIMOHHBIM MaTEPHaOM TO3BOJUT TITyOOKO
OBIIAJICTh 3HAHHSIMH.

Pabota ¢ nuTepaTypHBIMU HCTOYHUKAMHU

CamocTosiTenbHast paboTa ¢ yueOHUKaMH, y4eOHBIMU MOCOOUSIMHU, HAYy4HOM,
CIIPAaBOYHOM U MOMYJISIPHOM JINTEPATYPOU, MaTepraiaMi NEPUOANYECKAX U3TaHUIN
u UurepHera sBisiercss Hambosee 3(P(EKTUBHBIM METOAOM MOIYYeHHs 3HAHUH,
MO3BOJISIET 3HAYUTENIbHO AaKTUBU3UPOBATh IMPOIIECC OBIAACHUS HH(OpMaIueH,
CIIOCOOCTBYET O0Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro Marepuana, popMupyer y
CTYJICHTOB CBO€ OTHOUIEHHME K KOHKpeTHOM mnpobieme. bosee riaybokomy



PACKpBITHIO  BOINPOCOB  CIHOCOOCTBYET  3HAKOMCTBO C  JOMNOJHUTEIHHOU
JIUTEPATYPOH.
TpeboBanus k nmpeacTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadoThI

TpeOoBaHUs K KOHCIEKTY JIs MPAKTUYECKUX 3aHITHI:

1. JomkeH ObITh B OTJICLHOM TETpaIu, MOAMMCAHHBIN.

2. O06s13aTenbHO MUCATh TUTAH 3aHITHUS C YKa3aHUEM TEMbI, BOIIPOCOB, CIHUCKa
JUTEPATypPbl U HCTOYHUKOB.

3. OrpaxaTe npoOJEMATHKY BCEX IMOCTABICHHBIX BOIPOCOB (aHAIN3
HUCTOYHUKA, JINTEPATYPHI).

4. Nmerr 1O  HUM  apryMEHTHPOBAHHBIE  BBIBOJBL. Cnoso
«apTyMEHTHPOBAHHBIC) SIBIISIETCS KIIFOYEBBIM. [ TaBHOE - I0Ka3yeMOCTh BBIBOJIOB.

Kpurtepuu o1ieHKH BBITIOTHEHUSI CAMOCTOSITEIIbHON PabOTHhI

KoHTposib caMocTosITeNbHOM pabOThI CTYACHTOB MPEyCMaTPUBACT:

* COOTHECEHHE COJIEPKaHUsI KOHTPOJIS C LEJISIMU 00YUYEHUS;

* 00BEKTUBHOCTb KOHTPOJIS;

* BUIMJHOCTh KOHTPOJISL (COOTBETCTBUE MPEIBSABISIEMBIX 3aJaHUN TOMY, YTO
IIPEAINOoaraeTcs NpoBEPUTH);

* tudPepeHInaI0 KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DopMBI KOHTPOJISI CAMOCTOSTETLHOM paOOTHI:

* PaboTa Ha cCeMUHAPCKUX 3aHATUSIX .

Kpurepuu o1ieHKH pe3yabTaTOB CaMOCTOATEILHON pabOThI

Kputepusimu o11eHOK pe3yJIbTaTOB BHEAYUTOPHOM CaMOCTOSITEILHON pabOThI
CTYAECHTA SIBJIIOTCS:

* YPOBEHb OCBOCHHMS CTYJICHTOB Y4€OHOI0 MaTepuaia;

* cpOpMUPOBAHHOCTH OOIIICYYECOHBIX YMEHUM;

* yMEHHUS CTyJCHTa aKTUBHO HCIIOJIb30BaTh AJIEKTPOHHBIE 00pa30BaTENbHBIC
pecypchl, HaXOAUTh TPEOYIONIyIoCs MH(POpPMAIMIO, U3ydaTh €€ M MPUMEHSTh Ha
MPaKTHUKE;

* 000CHOBAHHOCTh M YETKOCTb U3JIOKEHUSI OTBETA;

* opopMiieHHEe MaTepralia B COOTBETCTBUM C TPEOOBAHUSIMU;

* YMEHHE OPUCHTUPOBATHLCS B MOTOKE MH(OPMAIIUH, BBIICIATH TJIABHOE;

*YyMEHHE 4YeTKO c(opMyaupoBaTh mpoOJieMy, TPEIJIOKUB €€ PEIICHHUE,
KPUTUYECKU OLICHUTh PELICHUE U €r0 NOCIEACTBUS,

*YMEHHME TMOKa3aTh, IPOAHAIM3UPOBATh AJIbTEPHATUBHBIE BO3MOXKHOCTH,
BAPUAHTHI JCUCTBU;

* yMmeHue c(hOpMHUPOBATH CBOIO MO3UIUIO, OIIEHKY M apTyMEHTHPOBATH €€.



[Tpunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EJIEPALINN
denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO TPO(ECCUOHATIBHOTO 00pa30BaHus
«/laibHEeBOCTOYHBIH (pelepaibHbIH YHUBEPCUTET»

(IBOY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OH/J ONEHOYHbIX CPEACTB
10 AUCHMILVINHE «PU3HKa (PyHIaMEHTAJbHBIX B3aUMOAeHCTBHID)
Hanpasienue noaroroBku — 14.03.02 SInepubie pu3uka M TEXHOJIOTUH
®du3rKa aTOMHOTI'O fJIpa U YaCTHULL
®opmMa NOATOTOBKHU OYHAS

BaaguBocTok
2018



MMacnopt ®OC

Kon n popmyimmposka
KOMITeTEHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

I1IK-5 roToBHOCTBIO K

OCHOBHEIC CBOMCTBA OJIEMCHTApPHBIX YaCTHII;

XapaKTePUCTUKHU YeThIpeX (yHIaMEeHTaIbHBIX

COCTAaBJICHUIO OTUCTA 3uaet BSaHMOHeﬁCTBHﬁ; OCHOBHBIC ITOJIOKCHUA CTaHI[apTHOI‘/'I

110 BBIIIOJIHCHHOMY MOJCIIN,

3aJIaHUIO0, K YYACTHIO BO CTPOUTH IUArpaMMbl PEaKIIUi JIEMEHTAPHBIX YaCTHII,

BHCAPCHUHN VYMmeer BBIYUCJIATH KBAHTOBBIC YHCJIa YACTUIL JJIA PA3JIMIHBIX

pe3yabpTaTOB peakuuii;

I/ICCHG,Z[OBaHI/Iﬁ u MCTOJaMHU aHaJIN3a KIIKOYCBLIX OKCIICPUMCHTOB I10

pa3pa60TOK BnaneeT OIIPCaACICHUIO q)YHI[aMCHTaHBHBIX XapaKTCPHUCTUK

QJICMCHTAPHLBIX YaCTHULI.
/m Kontponupyemsie OueHouHBIE CpeACTBa -
MOy H/ pa3aensl / Kozp! u 3Tamnsl popmupoBaHus HalMEHOBAaHHE
TEMbI JUCHOUIIJIMHBI KOMHeTCHHI/Iﬁ TCKYH_II/Iﬁ IMPOMEKKYTOUHAA
KOHTPOJIb arTecranuia

1 |Pasnen 1. [IK-5 [3maer: PaGora  Ha|Dk3aMeH,
DneMeHTapHbIe yMmeer CCMHHAPCKIX | goTipoChI
9ACTHIEL BIIAJICET 3aHATHUSAX Ne 3, 24, 25,

27, 34, 35, 36,
37, 38,

2 (Pazgen 2. [IK-5 [3naer: Pabora  Ha|DK3ameH,
KBanToBbIe ymeer CCMUHAPCKIX | g o11poChI
CBOIICTBA YaCTHI] praeet SAHATIBIX Ne 2, 7,8, 15,

16, 17, 28, 29,
42, 45

3 |Pa3gmen 3. [IK-5 |[snaer: Pabora  Ha|DJK3aMeH,
dyHIaMEHTATbHBIC ymeer CCMUHAPCKUX | go11pOChI
YACTHIEL BIIAJICET 3aHATHIX Nel,5,9, 11,
CranngapTHOM 12, 18, 19, 26,
MO/JICTIH 30, 31, 32, 41,

4 Pazgen 4. Anpponsl [[IK-5 |3Haer: Pabora  Ha|Dk3ameH,

YMEET CEMUHAPCKUX BOHpOCBI
BIIaJIcCT 3aHATHUAX Ne 6, 10, 13,
14,43, 44

5 [Pasmen 5. Pacmager [IIK-5  [3Haer: Pabora  Ha|DK3amMmeH,

aJ[pOHOB yMeeT CEMUHAPCKHX |5y 1noChI
BIaJICET 3aHATHSIX Ne 4, 33, 39,
40, 46




6 |Pa3zmen 6.

Bcenennas

Hyxneocunres n

TIK-5 |3Haer:
yMeeT

BJIAACCT

Pabora

3aHATUAX

23

Ha|JK3aMeEH,

CEMUHAPCKHX |51y oChI

Ne 20, 21, 22,

HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMM

Kon n Ortansl GOpMUPOBAHHSA KPUTepUH 1noKa3areju 0asIbI
¢popmynuposka KOMIIeTeHUMH
KOMIIeTeHIInI
3HaHue CrnocoOGHOCTh 45-64
. OCHOBHBIX 0XapaKTepHU30BaTh
OCHOBHBIE CBOMCTBa N .
CBOICTBa OCHOBHBIE CBOWCTBA
JJIEMEHTAPHBIX
SIIEMEHTAPHBIX | AIIEMEHTAPHBIX
YaCTHIL;
YaCTHII, YACTHII;
XapaKTePUCTUKU
XapaKTEePUCTHK | MEPEYUCIUTh
3HaeT YETBIPEX
. YeThIPEeX XapaKTEePUCTUKU
(moporoBeiii | pyHIAMEHTATBHBIX
N . (byHIaMEHTalbH | YeThIpex
YPOBEHB) B3aUMO/ICHCTBHIL;
BIX byHIaMEHTATBHBIX
OCHOBHBIC . . N
B3aUMOJICHCTBU | B3aUMOJCHCTBUI U
MOJIOKEHHS .
. i, OCHOBHBIX OCHOBHBIE
CTaHIAPTHOM .
TIOJIOKEHU I TIOJIOXKEHHUS
MO/IETIH. . .
T1K-5 CTaHAAPTHON CTaHAaPTHON
TOTOBHOCTBIO K MoAe/H. MOAe/IH.
Ymenne Crioco6HOCTB 65-84
COCTaBJICHHUIO
CTpOUTH CTpOUTH
OoT4yETa 110
CTPOHTH JHATPAMMBI | THATPAMMBI JIHATPaMMbI
BBIITOJIHCHHOM peaxuuii peaxiuit peaxiuit
Y 3aAaHUI0, K yMeeT 3JI€MEHTAPHBIX 3JIEMEHTAPHBIX 3JIEMEHTAPHBIX
YYaCTHIO BO (IPOMBHHYT | YAaCTHI, BBIYHCIATH | YACTHIL YJACTHII, BBIYUCIIATH
BIi) KBaHTOBBIC YHCNa | BBIYUCISITH KBaHTOBBIE YHCIIA
BHEAPEHUU
YaCTHIL JUIsl | KBAHTOBBIE YACTHIL JUTS
PE3YyIbTATOB o
Pa3IUYHBIX PEaKIMH. | YHUCIIA YACTHIL Ppas3IUYHbBIX
HCCJICIOBAaHNA JUIS Pa3iIMUHbIX | PEaKIHii.
1 pa3paboToOK peaxuuii.
Bnanenne CnocoGHOCTE 85-100
METOJlaMU aHaJIM3UPOBATh
METO/IaMH aHaJIn3a aHanM3a KJIFOYEBbIC
KJTFOUEBBIX KJTFOUEBBIX IKCTIEPUMEHTHI 110
JKCIIEPUMEHTOB TI0 9KCIIEPUMEHTOB | OIPEEICHUIO
BIIaieeT OIIPEIEIICHUIO o (byHIaMEeHTAIbHBIX
(BBICOKMIT) (byHIaMeHTaIbHBIX OIPe/ICIICHUIO XapaKTEePUCTHK
XapaKTePUCTUK (byHOaMEHTAJbH | NEMEHTAPHBIX
3JIEMEHTAPHBIX BIX YaCTHII.
YaCTHII. XapaKTEePUCTUK
AJIEMEHTAPHBIX
YaCTHII.

BOITPOCBHI K 9K3AMEHY no nucuunjinHe
«Du3uka pyHIaMEeHTAJbHbIX B3aMMOAECTBUID)
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25.

26.

217.
28.
29.

30.
31.
32.
33.
34,

dyHaaMeHTalIbHbIe YacTUlbl CTaHIaApTHOW MOJEIH.
3aKOoHbI COXpaHEeHUS B (PU3HUKE YACTHIL.

YacTuisl 1 aHTHYACTHIIEI.

Pe3onaHcHBIC YaCTHIIBI.

DJIEKTPOMAarHUTHBIEC B3aMMOJICUCTBUS.

CtpyKTypa HYKJIOHA.

N3ocnuH. 30CIMHOBBIE MYJIBTUILIETHI.
CrtpanHoctb. PoxxaeHue u pacnaji CTpaHHBIX YaCTHIL.
Cuinbnbie B3aumoectBusa. KBapku. I'moonsl. [{BeT.

. KBapkoBas cTpykrypa anpoHoB. bapuonbsl. Me30HBI.

Cna0Obie B3aumoaeiicTBus. [IpoMexxyTounbie 0030HBI.
CnaOble pacnaibl JIENTOHOB U KBAPKOB.
CBolicTBa HYKJIOH-HYKJIOHHOTO B3aUMOJICUCTBHUS.

. Me3oHHas Teopus AIEPHBIX CUIL.
. IIpoctpancTBeHHas nHBepcus. P-ueTHOCTS.
. 3apsiI0BOE COMPSKEHME. 3apsaaoBas 4eTHOCTh. CP-nHBepcusi.

Oo6pamenue Bpemenu. CPT-teopema.
OyHIaMEHTAIBHBIE B3aUMOICVCTBHUSL.
O0BequHEHNE B3aUMOIEHCTBUN.

. IIpobnema HECTAOUITBLHOCTH MPOTOHA.

. Hykneocunres Bo BeeneHHOM.

. SlnepHble peakuuu B 3Be3/1aX.

. Kocmuueckune smyun. CocTaB v MPOUCXOXKICHUE.
CBs3b MEXy YaCTOTOM, JJIMHOM BOJIHBI, BOJITHOBBIM BEKTOPOM UMITYJILCOM

U 3Hepruen (poToHa.

Yo takoe xomtaiaep? [IpuBectu mpuMepsl 0Opa3oBaHUs YaCTUI] HA
KOJUTanIepe.

CpaBHUTH KOHCTAHThI CUJIBHOTO, CJIA00TO U 3JIEKTPOMArHUTHOTO
B3aMMOJICHCTBUSA IIPU HU3KUX DHEPIUAX.

KakoB xapakTepHbIil paguyc 1eUcTBUS CIA0bIX CU?

B kakux B3aMMOJEUCTBUAX COXPAHAETCA MPOCTPAHCTBEHHAS YETHOCTD?
B kakux B3aMMOJEUCTBUSX MOYKET HAPYIIAThCSA MPOCTPAHCTBEHHAS
YETHOCTh?

Kakue yacTuilbl mepeHocaT CHIIbHOE B3aUMOIeCTBHE?

Kaxkue gacTtuiipl mepeHocsT cinaboe B3auMoaeiicTBre?

Kakast yacTuiia nepeHOCUT 3JIEKTPOMAarHUTHOE B3aUMOICHCTBUE?
HapucoBaThs kBapKOBYIO THarpaMMy pacliajia HEUTpoHa.

[IpuBecTH mpuMepbl BO3MOMKHBIX 3JIEMEHTAPHBIX Y3JI0B JUarpamm
deitHMaHa C UCITYCKAaHUEM Y-KBaHTA.



35. ITlpuBecTu nmpuMepbl BO3MOXKHBIX 3JIEMEHTAPHBIX Y3JI0B JUATPAMM
deliHMaHa ¢ UCITyCKaHUEM Z-0030Ha.

36. I[IpuBecTu mpuMepbl BO3MOXHBIX 3JIEMEHTAPHBIX y3JIOB AHArpamMmm
deiinmana ¢ ucrmyckanueM W'-0030Ha.

37. HapucoBars nuarpammy deifHMaHa pacriajga MIOOHa.

38. ITlpuBecTu npuMepbl AHHUTUJISIIIMU TTApbl YaCTUIA-aHTUYACTHUIIA.

39. HapucoBaTh KBapKOBYIO qHarpaMmy pacmaza .

40. HapucoBaTh KBapKOBYIO quarpaMmy pacrnaaa A,

41. Breinucath ¢pyHIaMEHTAIbHbBIC YACTHUIIB CTAHIAPTHON MOJIEIIH.

42. Kakue KBaHTOBBIC YHCIIa COBMA/IAIOT, @ KAKWE HE COBIMAIAIOT Y
(yHIaMEHTAJIbHBIX YACTUIl U AaHTUYACTHIL?

43. KBapkoBblii cOCTaB IIPOTOHA, HEUTPOHA.

44. TlpuBecTu NpuMepbl KBAPKOBBIX COCTABOB CTPAHHOTO ME30HA U CTPAHHOTO
OapuoHa.

45. TlpuBectu npuMepbl ICTUHHO HEUTPaIbHBIX YACTHII.

46. Kax cBs3aHbl MeXIy cOOOH BpeMsl )KM3HU U IIMPUHA pe30HaHca?

Kpurtepuu oieHKH HA IK3aMeHe 10 JMCHUIIHHE
«Du3uka pyHIaMEeHTAJbHbIX B3aMMOAECTBUID)

OueHka «OTJMYHO» CTaBUTCS, €CJIM OTBET IOKA3bIBAECT MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB U3Y4aeMOM MpeIMETHON 00JacTH, OTIUYAeTCs TIIyOMHON U
IIOJIHOTOM PACKPBITUSA TEMBI;, BJIAJCHUE TEPMUHOJIOTHUYECKUM aIapaToM; YMEHHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUW, MPOILIECCOB, COOBITUM, JeiaTh BBIBOALI U
0000IIIeHNs, [J1aBaTh AapPTryMEHTUPOBAHHBIC OTBEThI, NPUBOAUTH TMPUMEDPHI;
CBOOOHOE BJIAJICHUE MOHOJIOTUYECKOM peyublo, JIOTUYHOCTh u
MOCIIEIOBATELHOCTh OTBETA; YMEHUE TMPUBOAUTH NPUMEPBI COBPEMEHHBIX
mpo0sIemM u3ydaemMoii 00J1acTu.

OreHKa «XOPOI0» CTaBUTCS, €CIIM OTBET OOHAPYKUBACT MPOYHBIC 3HAHUS
OCHOBHBIX TPOIECCOB U3YYaeMOU MPEeIMETHON 00JIaCTH, OTIWYACTCS TIIyOMHOU U
MOJTHOTON PACKPBITUS TEMBI; BIAJCHUE TEPMUHOJIOTUUECKUM armnapaToM; YMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUN, MPOILIECCOB, COOBITHUM, JeJaTh BBIBOABI U
0000IIIeHNs, J1aBaTh apryMEHTUPOBAHHBIC OTBEThI, MPUBOJUTH MPUMEPHI;
CBOOOHOE BJIAJICHUE MOHOJIOTHYECKOMN peublo, JIOTUYHOCTh u
MOCJEA0BaTENbHOCT, OTBeTa. OJHAKO JOMYCKAeTcsl OJHa - JBE HETOYHOCTH B
OTBETE.

OneHka «yA0BJEeTBOPUTENbHO)» CTAaBUTCS, €CIIM OTBET CBUAECTEILCTBYET B
OCHOBHOM O 3HAHUHU TNPOLIECCOB M3y4aeMOM MpeAMETHON 00J1acTH, OTIMYAETCS
HEJIOCTATOYHOW TJyOMHOW M TOJHOTOW PACKPBITUS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeopuH; ciabo cPOpMUPOBAHHBIMM HaBbIKAMHU aHalM3a SIBJIICHUM,
MIPOIIECCOB, HEIOCTATOYHBIM YMEHUEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHl U



NPUBOJIUTH TPUMEPHI; HEJOCTATOYHO CBOOOAHBIM BIAJCHUEM MOHOJOTHYECKOU
peublo, JIOTMYHOCTBIO U TMOCJIEI0BATEIbHOCThIO OTBETa. J[OmycKaeTcss HECKOIbKO
OIMOOK B COACPKAHUU OTBETA; HEYMEHHUE MTPUBECTH MPUMEP PA3BUTHUS CUTYaIlUH,
MIPOBECTH CBS3b C IPYTUMU aCIIEKTaMH U3y4aeMOi 00JIacTH.

OneHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIM OTBET OOHAPYKUBAET
HE3HaHHUE TPOIECCOB N3YYaeMOi PEeIMETHON 00IaCTH, OTIUIAFOIIUNACS
HETITyOOKHUM PACKPHITHEM TEMbI, HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMHUPOBAHHBIMY HaBBIKAMH aHAJIM3a SIBJICHUH, TIPOIIECCOB; HEYMEHUEM
JaBaTh apryMEHTUPOBAHHBIC OTBETHI, CJIA0OBIM BJIAICHUEM MOHOJIOTHYECKOM
peyYbio, OTCYTCTBHUEM JIOTUYHOCTH U TOCIIEI0OBATEILHOCTH. [lomyckaroTes
CEphE3HBIC ONMTUOKU B COACP)KAHUN OTBETA; HE3HAHUE COBPEMEHHOM
poOIeMaTHKU U3y4aeMoil 001acTH.



