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AHHOTANMA

KBanToBass xpoMoguMHaMHKa B HAcTosIIee BpeMs SBISETCS (QyHAaMEHTAJIbHOW TEOpPHEH CHIIBHOTO
B3aUMOACUCTBUA. J[aHHBIA KypC COHEPKHUT H3JIOKEHHE OCHOB KBAaHTOBOM XPOMOIWHAMHMKA M METOIIOB
TEOPETHYECKOTO OMHUCAHMSA PA3JIMYHBIX NPOLECcCOB aapoHHOM ¢u3uku. Kypc sBusercs ymiyOneHHBIM H
MpeAHAa3Ha4YeH ISl CTYACHTOB, CIICIIMATN3UPYIOIIUXCS B 00JIaCTH TEOPETUIECKON (PU3UKH.

1. lean u 3apa4un

Heap AucHUNIHHBI
- OCBOGHHE CTyJeHTaMu (pyHJaMEHTaJIbHBIX 3HAHUI B 00JIACTH COBPEMEHHON (DU3UKH DIEMEHTapHBIX
YaCTHII, U3y4YE€HHE OCHOB TEOPHU CHJIBHBIX B3aMMOJCHCTBUIA M METOJOB TEOPETUYECKOTO OIMHCAHHS
pa3IMYHBIX  TPOIECCOB  JAPOHHOW (U3WMKH, a Takke npuoOpereHHe 0a30BBIX  HABBIKOB
CaMOCTOSTEIIFHON HAay4YHO-UCCIIE0BATEIBCKOM PaboTHI.

3agauu AUCUMIIHHBI
[0 ¢opmupoBanue 0a30BBIX 3HAHUN B 00JIACTH TEOPETUIECCKOHN (PU3UKH SIEMEHTapHBIX YACTHIL;

[ O6y‘l€HI/Ie CTYACHTOB COBPCMCHHBIM MCTOAAM TCOPCTUYCCKOI0 ONMCAHUSA PA3JIMYHBIX ITPOLICCCOB
CHJIBHOT'O B3aUMOACHUCTBHS U HaBbIKAM peuICHus CONNYTCTBYIOIIUX 3a4a4;

[l ¢dopMupoBaHHE MOIXOAOB K BBHINOIHEHHIO CTYJCHTAMH HCCIIEOBAaHUH B 00JIACTH TEOPETHUYECKOM
(U3MKH B paMKax BBIIYCKHBIX pa0OT Ha CTETIEHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 NmeeT npeacTaBiIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥ UCCIIEI0BaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMHU 3HAHUSAMU TIO
HAIPABJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMU 10
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHsI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
Hay4YHO-HCCIICIOBATEILCKOM ACATEIPHOCTH B |UCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U auTeparype, o0JagaeT HaBbIKAMH YCTHOTO M IHCHMEHHOTO
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIHHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MTAKETOB OPUCHBIX  |IpodecCHOHAIbHON KOMMYHHUKAIUU
porpamMmm

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHUIA U MPOIECCOB
[TK-1 CriocoGeH K CO3aHMIO TEOPETUUECKUX M |B O0JIACTH A1EPHON (PU3MKU M TEXHOJOTHI

MareMaTH4eCKUX Mozieliel B obnactu saepHod  |T1K-1.2 Ymeer C03/1aBaTh TEOPETUYECKHE u
(U3MKH U TEXHOJIOTUI MaTeMaTHYeCKHe MOJEeNN B 0ONacTH sAaepHOH (GU3UKH U
TEXHOJIOTUI

[TK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCCOB,
[TK-2 I'0TOB IpUMEHSTh METOJIBI HCCIEAOBAHUS |TIPOUCXOSIINX B COBPEMEHHBIX (pM3HUECKUX yCTAaHOBKAaX U

U pacueTra MpoIeccoB, MPOUCXOISIIHX B yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA
COBPEMEHHBIX (PU3NYECKHUX YCTAHOBKAX H IIK-2.2 YmMmeeT paccuMTBIBaTh U MPOBOJUTH HUCCIECIOBAHUS
YCTPOKMCTBAX B 0OJIACTH SAEPHON QU3HMKH K [POLIECCOB, TPOTEKAMOIIMX B COBPEMCHHBIX (DH3HYECKHX
TEXHOJIOT UM YCTAaHOBKaX M YCTPOMCTBAaX B OOJIACTH SIEPHOU (DM3HWKHU H
TEXHOJIOTMI

[IK-3 Crioco0eH 00bEKTUBHO OIICHUTH [IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU U
MpenjaraeMoe perieHne Wiv IpoeKT 10 TEXHOJIOTUH, TPOdeCcCHOHANBHBIE TIPOOJIIEMbI B CBOEH
OTHOIIICHHUIO K COBPEMEHHOMY MHUPOBOMY MpeMETHOM 0bmacTu

YPOBHIO, MIOATOTOBUTH IKCIICPTHOC 3aKIIFOYCHHUC

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI



3HATb:

JarpaHkuaH KBaHTOBOM XPOMOJMHAMUKH;

0COOCHHOCTH KBAaHTOBAaHHS KAINOPOBOYHBIX TEOPHIA;

npaswia GeliHMaHa I KBAaHTOBOM XPOMOJUHAMHUKY;

MIEPEHOPMHUPOBKY B KBAHTOBOH XPOMOIMHAMHUKE;

yYPaBHEHUs pEHOPMATIM3aLMOHHOMN TPYTIIIBI;

OIIpe/ICJICHUE U CBOICTBAa MHBAPUAHTHOTO 3apsijia KBAHTOBOW XPOMOIMHAMUKH;
aCHMITOTHUYECKYIO CBOOOY B KBAHTOBOM XPOMOJHHAMHUKE;

MapTOHHYIO MOJIEIIb, TAPTOHHBIC (PYHKIMU pacrpenencHus 1 QyHKIUH (parMeHTalum;
0COOCHHOCTH OMKCAHUS MPOIIECCOB CHIIBHOTO B3aMMOJICHCTBHS BO BpEMEHHITOI00HOM 001acTH;
OIIEPaTOPHOE PA3IOKECHUE U BAKYYMHBIC KOHICHCATBI;

0COOCHHOCTH OIMCAHUS ME30HOB U OAPHOHOB B paMKaX MOTEHIIMAIBLHOTO MOAX0/a;
MOJIEIIb MEIIIKOB;

YPaBHEHUs CaMO1yaJIbHOCTH, OJTHOMHCTAHTOHHOE PELICHUE U €TO CBOMCTBA.

oo ooooooo

YMETb:

[l 3¢¢hexTHBHO MPUMEHSITH BBILICYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTAIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHOHN TEOPETHUECKON (PM3UKU DIIEMEHTAPHBIX YacTULL.
BIIAJICTh:

TEXHUKON BBIYHCIEHUS OCHOBHBIX XapaKTEPUCTHK MPOLECCOB CHIBHOTO B3aUMOJECHCTBUS;
OCHOBHBIMHU METOJAMHU PETYIISIpU3aLUI UMITYJIbCHBIX UHTEIPAJIOB;

OCHOBHBIMHU CXEMaMH BBIUUTAHUS PACXOAUMOCTEN;

METO/I0M PEHOPMaIM3allMOHHOM IPyNIIbl B KBAHTOBON XPOMOJAMHAMUKE;

METOJIOM JUCTIIEPCHOHHBIX COOTHOIICHH;

METO/IOM IIpaBUJI CYMM B KBaHTOBOI XPOMOJIMHAMUKE;

TEXHUKON ONMHMCAHMS ME30HOB B paMKax IMOTEHIIMAJIBHOTO MOAX0AA;

TEXHUKOW ONMCAHMs aJpOHOB B paMKax MOJEJIN MEILKOB;

TEXHUKOW ONMCAHMSI TOTOJIOTHYECKH HETPUBHUAJILHBIX MOJIEBBIX KOH(PUTYpaLnil.

Ooo0oooooo

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne. 2 2 3
PacxogumocT B KBaHTOBO TEOPHUH TIOJIS
2 u ux yCTpaHEHHe METOJIOM 3 3 3
MEPEHOPMHUPOBKH.
3 Meron pevHopManmauHOHHoﬁ CPYyIIIBl B ) ’ 3
KBaHTOBOH XpOMOAWHAMHUKE.
WHBapnaHTHBIN 3apsg u
4 aCHUMITOTHYECKasi cBOOOJa B KBAHTOBOU 2 2 4
XpOMOJIMHAMHUKE.
5 [TapTonHas Mozenb. 3 3 4
6 ONEKTPOH - O3UTPOHHASI AHHUT UM B 3 3 4
aIPOHBI.
7 Wnkmro3uBHBIA pacnan Tay -JENTOHA B 3 3 4
a/IpOHBI.
] Bxnax CWIBHOTO B3aUMOICHCTBUS B 3 3 4
3NIEKTPOCIadbie MPOLECCHI.
9 [IpaBuna CyMM B KBaHTOBOH 3 3 4
XpOMOJIMHAMUKE.




10 KoHdaliHMEHT KBapKOB: MOTEHIHAIbHbIC ) ) 4
MOJIENH.

11 Kon¢aiitHmeHT KBapKOB: MOZIEIb MEILIKOB. 2 2 4

12 Tomonornueckast CTpyKTypa Bakyyma B ) 5 4
KBaHTOBOU XPOMOJMHAMHUKE.

Hroro wacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue.

Beenenue (dacts I).

[Ipennockutku K co3qaHui0 KBaHTOBOM xpomoanHamMuku. SU(3) cuMMeTpus B GU3UKE aapoOHOB U
KBapkoBas Mojienib. KBanToBOE uricio “miet”’. HeabeneBs! kammOpoBoUuHbIe mosist. KBapKu U TITFOOHEL.
JlokanpHas kamuOpoOBOYHAs MHBAPUAHTHOCTh TEOpHUHU. JlarpaHkMaH KBaHTOBOW XPOMOJMHAMUKH.
KoBapuaHTHBIEC 1 akCHATHHBIC KAaTHOPOBKHU.

Brenenue (vacts II).

Oco0CHHOCTH KBaHTOBaHMS KalMOpPOBOUHBIX Teopwid. [IpencrapieHre B3aUMOACHCTBUS U MaTpHIa
paccesHus B KBaHTOBOW XxpomoauHamuke. O0mme cBoiicTBa S -marpuiibl. Teopemsl Buka. [IpaBuia
@deliHMaHa 111 KBAHTOBOM XPOMOAUHAMUKH.

2. PacxoguMocCTH B KBAHTOBOI TEOPUU I10JI U UX YCTPaHEHHE METOIOM I1EPEHOPMHUPOBKHU.

TexHuka BBIYMCIICHHS MNETIEBBIX IMOMPAaBOK. METOABl pPEryisipU3allil HMITYJIBCHBIX HHTETPAJIOB.
CxeMbl BeIuMTaHUs pacxonumocted. KonTpuneHsl u nepeHopMupoBku. [Ipeodpazosanus JlalicoHa.
[Ipr4nHEI pacxoIUMOCTEN B KBAHTOBOM TEOPHUH IOJISL.

3. Meron peHOpMAIU3aMOHHON Ipynbl B KBAHTOBON XPOMOJUHAMUKE.

IIepenopMmupoBKa B DIHOOAMHAMUKE. MeETOJ peHOPMAIM3AaLMOHHON rpymibl. IHBapUaHTHBIN 3apsin
KBaHTOBOM XPOMOIUHAMUKY. YPaBHEHHSI PEHOPMIPYIIIBI B QYHKIHOHATBHOM 1 quddepeHmanpHoi
dopme.

Penopmrpynmosast 6eta - QyHKIMS B paMKax TEOpHH BO3MYIIeHWH. Berancnenue Oeta -QyHKIUU
KBaHTOBOH XPOMOJMHAMHKH B OJHOTICTIICBOM MPUOIHIKCHUH.

4. HHBapHaHTHBIﬁ 3apdaa U aCUMIITOTUYCCKAA CBO60,Z[3. B KBAaHTOBOH XpOMOANHAMMUKE.

Berymas koHCTaHTa CBSI3M CHJIBHOTO B3aUMOJACHCTBUS Ha OAHONIETIEBOM ypoBHE. MacmTaOHBIN
mapamMerp TeopuH. MHBapumaHTHBIA 3aps/l B BBICIIMX METIEBBIX NPHOMIKCHUAX. I3BneueHne
Oerymieii KOHCTAHTBI CBS3M KBAHTOBOM XPOMOAMHAMHUKM M3 O3KCIEPUMEHTAIBHBIX JaHHBIX.
IToporossie 3 peKTrl. 3aBUCHMOCTh PE3YJIBTaTOB TEOPHH BOMYIIEHUIT OT CXEMbl BEIYUTAHHUSL.

5. ITaproHHast MOZEIIb.

Kunemaruka nporeccoB JENTOH -aJpOHHOT0 paccesHus. CedeHus! yIpyroro paccestHus dJIeKTpoHa
Ha TOYEYHOM M pEAJbHOM TMpPOTOHE. [IyOOKOHEympyroe paccesHHe JICITOHOB Ha HYKJIOHAX.
CrpykrypHble  (yHKIHH, ObepkeHOBckHUW  ckednmHL.  JluddepeHnmanbHoe — ceueHHe
DIyOOKOHEYIPYTOTO AJIEKTPOH - IIPOTOHHOTO PACCESIHUS. DKCIIEPUMEHTAIILHBIC TAaHHBIC.

[Mapronnsie ¢yHKIMU pacnpezeneHus, QYHKIUK (parMeHTAIH, CIOCOObl WX IMapaMeTpH3allHy.
OmepatopHOe pa3lioKEHUE ¥ MOMEHTBI CTPYKTYPHBIX (YHKIHA. YpaBHEHHE PEHOPMaIIN3AI[MOHHOM
IPYIIIBI JUIE MOMEHTOB CTPYKTYPHBIX (DYHKIMI U €ro pelIeHHEe B paMKax TEOPUH BO3MYIIICHHH.




6. DNEKTPOH - MO3UTPOHHAS] AHHUTUIISIIIVS B aIPOHEI.

Kunemarvka u cedyenne mnpouecca JIEKTPOH - MO3UTPOHHON aHHUTWIIALMHU B afpoHbl. OcoOeHHOCTH
OIMCaHUS TPOIIECCOB CUIILHOTO B3aWMOJICHCTBUSI BO BPEMEHHIIONO00HON oOnactu. JlucrnepcnoHHoe
COOTHOILIEHUE JUISI aApOHHON (YHKLUMHU TMONAPU3ALUH BakyyMa. J[MCIIEpCMOHHOE COOTHOLICHUE IS
¢bynkn Annepa. Bkiaa cuiibHOTO B3aMMOJCHCTBHS B aJpOHHYIO (DYHKIIMIO TOJIIPU3ALIMH BaKyyMa.
Boruncnenne R -oTHOmIEHHS B paMKax TEOpUM BO3MYILEHHH. DKCIEpUMEHTAIbHBIC JAaHHBIE M HUX
TEOPETUYECKUIN aHAIU3.

7. IHKIIXO3UBHBIN pacnaj] Tay -JIEITOHA B a{POHBI.

Kunemaruka M muprHa aJpoOHHOIO pacmajga Tay - JjentoHa. CuUibHbIE IONPAaBKU K aJpOHHOU
¢yHkuun monspuzaudu Bakyyma. 4 4 9 Cneuuduka omucaHusi WHKIIO3MBHOTO pacmajga Tay -
JIENTOHA B paMKax TEOPUU BO3MYIUEHUI. OKCIIEpUMEHTabHblE JaHHbIE U UX TEOPETHUYECKUI
aHaJu3.

8. BKJ'Ia)I CHJIBHOI'O BSaHMOZ[ef/'ICTBHH B 3neKTpocna6He MMPpOLCCCHI.

AHOMaJbHBI MarHUTHBIA MOMEHT MIOOHA. ODKCIIEPHUMEHTAbHbIC JaHHBIE U UX TEOPETHUYECKUI
aHaJIu3.

OBomonust Oeryiieil KOHCTaHThI CBSI3M JIEKTPOMArHUTHOTO B3aMMOJCHCTBHSA: BBIYMCICHHE CIIBUTA
MOCTOSTHHOM TOHKOH CTPYKTYpBI Ha MaciTabe Macchl Z -60030Ha. DKCIepUMEHTAJIbHbIE JaHHBIE U UX
TEOPETUYECKUHA aHAIN3.

9. IlpaBuia cyMM B KBAHTOBOU XpOMOJUHAMUKE.

[leprypOaTuBHBIA BKJIad B KOPPEISUUOHHYIO (PYyHKIHIO KBapKOBBIX TOKOB. OmneparopHoe
pa3ioXeHue U BaKyyMHble KOHAeHcaTbl. KBapk -aJpoHHasl AyajlbHOCTb. BbluncieHHE KOHCTaHTBI
pacnaza po -Me€30Ha B paMKax MeToja NpaBui cyMM. IIpenMyiiecTBa 1 HEIOCTAaTKH METOJA MPaBUII
CYMM.

10. KondaiiHMeHT KBapKOB: MOTEHIMAIHHBIE MOJICIIH.

3akon Kynona B cnuHOpHON snekTpoanHamuke. KBapk - aHTUKBApKOBBIM IOTEHIMAT B
MpUOJIMKEHUH OAHOTIIIOOHHOTO oOMeHa. Onrcanne Me30HOB U 0apHOHOB B paMKaX MOTEHIHMAIBEHOTO
noaxona. Hekoropesle Mozmenu CTaTHYECKOTO KBapK - AHTHKBApPKOBOIO MOTEHIMana. MeTozs
peryisipuzauuu CUHryIsIpHeIX Dyphe - npeoOpasoBanuil. Mccnenosanne koH}paiHMeHTa KBapKOB Ha
penieTke.

11. KoH(haltHMEHT KBapKOB: MOJIETh MEIIKOB.

deHoMeHONIOTHYECKOE omucaHue BakyyMHOro 4 4 10 cocTossHMSI B KBaHTOBOM XPOMOIWHAMUKE.
DopMyaMpOBKAa MOIEIM MEIIKOB, TPAaHUYHBIC YCIOBHUS Ui KBAapKOBBIX M DIIOOHHBIX MOJIEH.
JlaBnieHrie BHYTpU MelIKa U €ro yctoiuuBocTh. Moaens "MIT bag'": npeumyniecTBa U HEJOCTATKH.
OcHOBHBIE Pe3yabTaThl U 00JaCTh NPUMEHUMOCTH MOJIEIH MEILKOB.

12. Tononornueckas CTpyKTypa Bakyyma B KBAHTOBOI XpOMOJIMHAMUKE.

EBxknunoBsl koHGuUrypanun nojessix cucteM. Muaekc [lonTpsruna. YpaBHEHUs] caMOIyalbHOCTH.
Wucrantonsl B Teopun SHra-Mwuiica m ux ¢usndeckas uHTepnperanus. OZHOMHCTaHTOHHOE
peweHue s kanuOpoBouHoil rpynmnsl SU(2) u ero cBoiictBa. Bkiiag MHCTAaHTOHOB B MPOLIECCHI
CUJIBHOTO B3auMoAeucTBus. lccienoBaHHE TOIOJIOIMYECKOM CTPYKTYphl BaKyyma KBaHTOBOM
XPOMOJMHAMUKH Ha PEIIETKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



KOMITBIOTEP ¥ MYJIBTUMENNHHOE 000pyIOBaHUE (TIPOCKTOP).
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European Physical Journal C, Journal of High Energy Physics, Lecture Notes in Physics, Nuclear
Physics B, Physics Letters B, Physics Reports, Physical Review D, Reviews of Modern Physics.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammuoe odecnieduenne Adobe Acrobat Reader.

ObecrieueHue caMOCTOSTENHLHON pabOTHI: JOCTYN K OnbIuoTeKke 1 6a3aM JaHHBIX 10 )KypHajJaMm
Teopernueckas u matemarudeckas ¢usuka, European Physical Journal C, Journal of High Energy
Physics, Lecture Notes in Physics, Nuclear Physics B, Physics Letters B, Physics Reports, Physical
Review D, Reviews of Modern Physics.

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

CTyneHT, W3ydYarolmMi JUCIUIUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;



— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII71 HpOMe)ICYTO‘lHOﬁ arTecranyun.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: O.B. Tepsies, n-p ¢pus.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.3 BnazmeeT CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMH T10
BBIOPaHHOW  HANpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMU
HABBIKAMHU TMPOBEACHUSI HAYYHO- HCCIIEIOBATENILCKUX PaboT
10 IPEAJIOKEHHON TeME

OIIK-3 CriocobeH ohopMIIATh PEe3yIIBTaThI OIIK-3.1 Brnameer mpodeccHoHATBHOW TEPMUHOIIOTHEH,
Hay4HO-UCCIEN0BATEIBCKOMN AESITENBHOCTH B HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
BUJE CTaTeH, IOKJIa0B, HAyYHBIX OTYETOB U nuTeparype, o0nagaeT HaBbIKAMU YCTHOTO M MHUCHMEHHOTO
MPE3eHTAIMH C UCTIOIH30BAHUEM CUCTEM W3IIOKEHUsST Pe3yabTaTOB HAyYHOW JCSITEIHHOCTH B pamMKax

KOMITBIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHAIEHON KOMMYHUKAIIUU
porpaMm

[TK-1.1 3naeT ¢puzudeckoe onuvcaHue SBICHUA U TPOIECCOB
[1K-1 CriocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00NIACTH ANEpHON QM3UKM M TEXHOJIOTHI

MareMaTn4yeckux Mojenei B oonactu siaepaoit  |I1K-1.2 VYmeer CO371aBaTh TEOPETUYECKHUE u
(bU3UKH 1 TEXHOJIOTUH MaTeMaTH4ecKue MOJENIM B OOJACTH SACPHOM (H3MKH U
TEXHOJIOTUHI

[TK-2.1 3HaeT METOABI HCCIENOBAHUS U pacueTa IMPOIEeCCOB,
[1K-2 ['0TOB IPUMEHATH METOBI MCCIIEN0OBAHMS |[IPOMCXOIAIIMX B COBPEMEHHBIX (DU3MIECKHUX YCTaHOBKAX U

U pacyeTa MpoLeccoB, IPOUCXOASIIUX B yCTpoiicTBax B 001aCTH SIEPHOHN (PU3UKH U TEXHOIOTHIA
COBPEMEHHBIX (PM3UYECKHX YCTAHOBKAX M [1IK-2.2 Ymeer paccuuThiBaTh U IPOBOAMTH HCCIIECAOBAHUS
YCTPOKCTBAX B 00JIACTH AAE€PHON QU3HKH U MPOIIECCOB, TMPOTEKAIINX B COBPEMEHHBIX (PU3NYECKHUX
TEXHOJIOTUH YCTaHOBKaX W YCTPOWCTBaX B OOJAcCTH siIEpHON (QHU3UKU U
TEXHOJIOTUI

[1K-3 CnocoGeH 00BbeKTUBHO OLICHUTD [IK-3.1 3HaeT coBpeMEHHBIH YPOBEHb Pa3BUTHS HAayKH U
[Ipe/UIaraéMoe PeIieHUe Uil IIPOEKT 110 TEXHOJIOTUH, TNpodeccHoHanbHbIe MpoOIeMbl B  CBOEH
OTHOIICHHIO K COBPEMEHHOMY MHUPOBOMY MpEeaMETHOM obnacTu

YPOBHIO, IOATOTOBUTH 3KCHEPTHOC 3AKIJIFOYCHUEC

2. [Toxa3zaren oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHust AUCIUTUIMHBL « KBaHTOBAsI XpOMOIMHAMHKA» 00YyYaIONIUICS JOIDKEH:

3HATb:

JarpaHkuaH KBAaHTOBOM XPOMOJMHAMUKH;

0COOCHHOCTH KBAaHTOBAaHHS KAIMOPOBOYHBIX TEOPHIA;

npaswia GeliHMaHa I KBAHTOBOM XPOMOJUHAMHUKY;

MEPEHOPMHUPOBKY B KBAHTOBOH XPOMOIMHAMHUKE;

YPaBHEHUS pEHOPMATIM3aLMOHHOMN TPYTIIIBI;

OIIpe/ICJICHUE U CBOICTBAa MHBAPUAHTHOTO 3apsijia KBAHTOBOW XPOMOIMHAMUKH;
aCHMITOTHUYECKYIO CBOOOY B KBAHTOBOM XPOMOJHMHAMHUKE;

MapTOHHYIO MOJIEIIb, TAPTOHHBIC (PYHKIMU pacrpenencHus 1 QyHKIuH (parMeHTalum;
0COOCHHOCTH OMKCAHUS MPOIIECCOB CHIIBHOTO B3aMMOJICHCTBHS BO BpEMEHHITOI00HOM 00J1acTH;
OTIEPaTOPHOE PA3IOKECHUE U BAKYYMHBIE KOHICHCATBI;

0COOCHHOCTH OIMCAHUS ME30HOB U OAPHOHOB B paMKaX MOTEHIIMAIBLHOTO MOAX0/a;
MOJIEIIb MEIIIKOB;

YPaBHEHUs CaMO1yaJIbHOCTH, OJIHOMHCTAaHTOHHOE PELICHUE U €TO CBOMCTBA.

oo ooooooo

yMeThb:

[l 3¢¢hexTHBHO MPUMEHSITH BBILICYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTAIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHOHN TEOPETHUECKON (PM3UKU DIIEMEHTAPHBIX YacTULL.

BJIaJeTh:



TEXHUKOW BBIUUCIIEHUS] OCHOBHBIX XapaKTEPUCTUK IIPOLECCOB CHIIBHOIO B3aUMOJEHCTBHUS;
OCHOBHBIMH METOJAMH PETYIISIPU3ALNHI UMITYIbCHBIX HHTEIPAJIOB;

OCHOBHBIMHU CXEMaMU BBIYMTAHUS PACXOAUMOCTEH;

METOJOM PEHOPMAJIN3ALMOHHON IPyIIIbl B KBAHTOBOM XPOMOJINHAMUKE;

METO/I0M JUCIIEPCUOHHBIX COOTHOIIEHU;

METOJIOM ITPaBWJI CyMM B KBAHTOBOM XPOMOJIWHAMUKE;

TEXHUKOW ONMCAHUs ME30HOB B PaMKax IOTEHLUAIBHOTO [I0JX0Aa;

TEXHUKON ONMHMCAHMS aJpOHOB B paMKaX MOJIEIH MEIIKOB;

TEXHHUKOM ONUCAHUS TONOJOTMYECKH HETPHUBHAIBHBIX MOJIEBBIX KOHPHUTYPALIUiA.

N A A A

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

IlepeueHp KOHTPOIBHBIX BOIPOCOB JJIS CAA4YM dK3ameHa Bo 10-oM ceMectpe:

. JlarpaH>kMaH KBaHTOBOM XpOMOJUHAMUKH.

. OcoOEHHOCTH KBaHTOBaHUS KAJIMOPOBOYHBIX TEOPUH.

. IlpaBuna ®@eliHMaHa 111 KBAHTOBOW XPOMOANHAMUKH.

. MeToasl perynspu3ay AMITYJIbCHBIX HHTETPAJIOB.

. CXeMbl BBIYUTAHUS PACXOAUMOCTEH.

. YpaBHEHUs peHOPMaJIM3aMOHHON TpyNIbl B (PYyHKIMOHAIBHOHN 1 AuddepeHumnaab-Hoi Gopme.
. IHBapuaHTHBIN 3apsii KBAHTOBOM XPOMOJINHAMUKH.
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. PenopmrpynmoBas Oeta-hyHKIMS KBAaHTOBOI XpOMOAWHAMHKY B paMKaxX TEOPHH BO3MYIICHUH.
9. beryias KOHCTaHTa CBA3M CHJIBHOTO B3aUMOJICHCTBUS HA OJHOIIETIIEBOM YPOBHE.

10. MacmtabHblil mapaMeTp KBAaHTOBOH XPOMOAMHAMUKH.

11. lHBapuaHTHBIN 3apsig KBAHTOBOH XPOMOAWHAMHKY B BBICIINX METIEBBIX MPUOIMKCHUAX.

12. H3pnedeHne Oerymieil KOHCTAHTHI CBS3M KBAaHTOBOW XPOMOAWHAMHKH W3 SKCIIEPUMEHTAIBHBIX
MaHHBIX.

13. KunemMaTHKa nmpoIieccoB JENTOH-aAPOHHOTO PACCESTHHUSL.

14. Tmy6okoHeynpyroe paccesHue JENTOHOB Ha HyKJIOHAX.

15. CrpykrypHbIe QYHKINHN, ObEPKEHOBCKHI CKEHIINHT.

16. TuddepennuansHoe ceueHNE IITyOOKOHEYTPYTOTO IEKTPOH-TPOTOHHOTO PACCESIHHUS.

17. Tapronnslie GyHKIMM pactpeneneHus u GyHKIUN GparMeHTaIIH.

18. KunemaTuka v cedeHue rnpoiiecca 31eKTPOH-TO3UTPOHHON aHHUTHIIALUY B aJPOHBI.

19. OcobeHHOCTH OMUCAHUS MTPOIECCOB CHIILHOTO B3aUMOJICHCTBUSI BO BPEMEHUITOJOOHON 00JIaCTH.
20. lucnepcuOHHOE COOTHOLICHUE [UIsl a[pOHHON (QYHKIMH HOJISIPU3ALIUH BaKyyMa.

21. JlucniepcronHoe cooTHOIIEHUE Ui GyHKIMU Anjepa.

22. Boruncnenue R-oTHOIIEHNS 3IEKTPOH-TTI03UTPOHHON aHHUTUIISIIIAY B aJIPOHBI.

23. Cneun¢uka omucaHus WHKIIO3UBHOTO pachaja Tay-JIeNToHa B aJpoHbl B paMKaxX TEOpUH
BO3MYILCHUMN.

24. Onucanue aIpOHHOTO BKJIa/1a B aHOMAaJIbHBI MarHUTHEIA MOMEHT MIOOHA.

25. BeluMClicHHE aJPOHHOTO BKJIaJa B CIABHI MOCTOSHHOW TOHKOW CTPYKTYphl Ha MacmTade MacChl
Z-0030Ha.

26. [IpaBmiia cyMM B KBAHTOBOM XpOMOJIMHAMUKE.

27. OneparopHoe pa3ioKeHUE U BaKyyMHbIEe KOHIeHCaThl. KBapKk-aapoHHas 1yabHOCTb.
28. KBapk-aHTHKBapKOBBIH IMOTEHIIMA B IPUOIMKEHUH OJTHOTITFOOHHOTO OOMEHA.

29. MeToapl peryasipu3aiiu CUHTYISpHBIX Dypbe-ipeodpa3zoBaHuii.

30. Mozenb MEILIKOB, TPaHUYHBIE YCJIOBUS JUIsl KBAPKOBBIX U [NIIOOHHBIX IIOJIEH.

31. YpaBuenus camonyanbHocTu. Manexc [lonTpsruna.

32. UHcTanToHBI B Teopuu SHra-Musica u ux gu3nueckas HHTEPIPETAIIHS.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.



1. JlarpamXuiaH KBaHTOBOI XPOMOJIMHAMUKH.

2.ITapronnbie QyHKIMH pacnpeneneHus u GyHKIUN GparMeHTaIUH.

buner 2.

1.0co0eHHOCTH KBAaHTOBAHHUS KATHOPOBOYHBIX TCOPHI.

2.KuHemaTHKa 1 ceueHHe Mpolecca MEKTPOH-TIO3UTPOHHON aHHUTHIISIIMN B aJPOHBI.

buner 3.

1.ITpaBuna delinMaHa A1 KBAHTOBOM XPOMOJUHAMUKHY.

2.0co0eHHOCTH OMTUCAHUS TIPOIIECCOB CHIILHOTO B3aUMOJICHCTBHUSI BO BPEMEHUTIOA00HOH 00NacTy.
buner 4.

1.CxeMbl BBIYUTaHUS PACXOTUMOCTEH.

2.JlucniepCHOHHOE COOTHOLICHHUE IS aJpOHHON (DYHKIMHU TOJIIPU3ALH BaKyyMa.

buner 5.

1.YpaBHeHUs1 peHOPMAITU3AIMOHHON TPYIIIBI B QYHKIIMOHATHLHON U quddepeHansHol hopme.
2. JlucriepcoHHOE COOTHOIIEHHE T (PYHKIIUU AJijiepa.

Kpurepun onennBanus
Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHME MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oO0y4deHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBeneHUH OIICHWBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue 3k3ameHaropa. Ompoc oOydaromerocst mo OWieTy Ha YCTHOM S5K3aMEHE HE JOJDKEeH
MPEBBIIIATH OJHOTO aCTPOHOMHUYECKOro yaca. OIeHWBaHHE 3HAHUU MPOU3BOAMUTCS B COOTBETCTBHU C
BBILIIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUITIHHBL.



