degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: CuibHbIC B3aMMOJCHCTBHSA
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKU BHICOKMX JHEPTUH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: B.A. Tlerpos, a-p ¢us.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl GuU3nKu BeICOKUX dHepruit 17.04.2023



AHHOTANMA

Kypc nexunii mocBsIieH CuCTEMaTnyeCcKOMY H3JI0KEHHUI0 COBPEMEHHON TEOpPUH CHIIBHBIX B3aUMOJIECHCTBUI U
npegHa3HadeH Ui CTYACHTOB, CICHUAIM3UPYIOLUIMXCS B O0JACTH HKCIEPUMEHTAIbHON (PU3UKK BBICOKHX

SHEPIuil.

B Jjexkmusx W3M0KEHBI OCHOBBI AKCMOMAaTHYECKOTO METOla B KBaHTOBOW Teopuu mons. [lompoGHO
paccMaTprBaeTCsl TEOPETUUECKHUE OMMCAHUS MPOLIECCOB CHIBHOIO B3aUMOACHCTBUS NPU OONBIINX YHEPTUAX
Ha OCHOBE OOIIMX MPUHIMIOB. M3710KE€HBI OCHOBHBIE MJEH PEIKEBCKOH (eHOMEHOIOTHH. J[aHO BBeIeHuE B
CTaTHCTUYECKHUU MTOIXO B TEOPUHU YACTULl U KBAHTOBOW TEOPUH MOJS Ha PEIIETKE.

1. leau u 3apauun

eap AUCUMNIMHBI

HGJ'IL KypCa — O3HAKOMHUTb CTYACHTOB C OCHOBAMH W MCTOJaMH TCOpUU B3aHMOI[CfICTBHI71 aJIpOHOB B

CTOJIKHOBCHHAX ITPU BBICOKUX SHEPTUAX.

3agauu AUCHUILIHHBI

dopmupoBanue y oOydarommuxcs 0a30BbIX 3HaHHMN HealOeleBhIX KaIMOPOBOYHBIX TEOPHUH, a TaKKe

3¢ (HEKTUBHBIX TEOPHIA ITOJIS.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (HAay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYI0 B 3aBUCHMOCTH OT
TUIA TIPOEKTa), OXHUIAEMbIE pE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

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

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOIyYaeMbIX PEIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

Hay4dHOW 3aJade ¥ HMHTEPIPETHPOBATh  MOJIYYCHHBIE
pesynbrarsl
[1IK-3 Crniocoben npodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben IPOBOJUTH OKCTIEPUMEHT

MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM
obopynoBanueM (MprubOpaMu U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenMpoBaHUE) C HCIIOIB30BAHHEM HCCIIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
— JarpaHkeB (OpMainU3M B TEOPUH IIOJI, OCHOBBI ITOCTPOCHHS KBAHTOBOW TEOPHM IOJIS, TPYHIBI U
anreOps! JIu, TuHENHBIE TPEICTABICHHUS.

YMETh!
- IpUMEHATh ¢Gopmanu3Mm Jlarpamka Ais MOCTPOEHUS IOJIEBBIX MOAEJEH, BBIUMCIATH aMILTUTYIbI
npocreimux nponeccoB B KOJI cnadbix mporeccos.

BIIAJICTh!

- IpaBmiIaMu paboThl ¢ Auarpammamu DeitHMaHa;
- METOJIaMH MTOCTPOEHUS IPOCTENUIIINX KBAHTOBBIX TEOPUH MOJS.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 S-matpunia B KBaHTOBOH TEOPHH MOJSL. 3 3 5
Db dekTuBHBIC CEUCHMS.
AHanuTH4ecKkue CBOMCTBA AMIUIUTY/BI
) paccestnns. OCHOBHBIE MOCTYNATb] TEOPHH 3 3 5
CHUJIBHBIX B3aUMOJICHCTBUIL.
Penyxunonnsie hopmynbl.
3 JlucniepcroHHBIE COOTHOLIEHHUS. 3 3 5
4 ACI/IMHTOTI/I‘ICCKI/ICV OTpaHWYCHUS  Ha 3 3 5
MIOBE/ICHUE CEUCHHUH.
5 [Momoca  Pemxe. JudpakunoHHbie 3 3 5
IPOLIECCHL.
6 KXJI. PeHopMmrpynma. AcuMnroTuueckast 3 3 5
cBoOoja. KoHaltHMeHT.
7 ’Kécrtkue mporueccsl. 4 4 5
TepMoauHaAMHYECKHE M CTAaTUCTHYECKHE
8 METOJbI B TEOpUU CUJIBHBIX 4 4 5
B3aUMOJCHCTBUM.
9 OnemenTsl pemérounon KX/ 4 4 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. S-marpuia B KBaHTOBO TeOpHH M0l DPPEKTUBHbBIE CEUCHUSI.




OmnpeneneHne aMmIUIMTYAbl IPOLECCOB B3aMMOIEHCTBHS B TEPMUHAX S-MaTpHULbL. YCIIOBHE
yHUTapHOCTH. BeposTtHocTH U 3QQeKTUBHBIE CeueHUs. YIpPYTrHue, SKCKJIIO3UBHBIC U MHKIIO3UBHbIC
IIPOLECCHI.

2. AHanuTHYeCcKHE CBOMCTBa aMIUIMTYAbl paccesHus.OCHOBHBIE IOCTYJIaThl TEOPHH CHIIBHBIX
B3aMMOJICHCTBHIA. PeTyKIIMOHHBIE OPMYIIBL.

VYcinoBue MUKPONIPUYMHHOCTU. AHAIUTHUYECKUE CBOWCTBA aMIUIUTYIbl YIPYIOro paccesHUs II0
SHEPIUU U YITIy paccesHusl.

3. JucnepcroHHbBIE COOTHOIICHMUS.

IIpencrasnenue Yennena - Jlemana. KpoccuHr — ciMMeTpust M AMCIIEPCUOHHBIE COOTHOLIEHUS IS
aMIuUTybI paccessaus Buepén. Teopema [lomepanuyka u e€ MogUpUKAIIHN.

4. AcUMIITOTHYECKHE OTPAaHUYECHUA Ha TIOBE/IEHNE CEUECHUH.

PaznoxeHue ynpyroit aMmmMTyasl 10 napLuuaibHbIM BosiHaM. OrpaHu4eHue Ha [10BEIEHUE aMILIUTYA
Y CEYEHUI IIPU BBICOKUX JHEPTHAX U3 YCIOBUSA YHHTAPHOCTH U MOJIMHOMHAIIEHON OrpaHUYEHHOCTH.

5. lomoca Pemxe. JludpakIimoHHEIE MPOIIECCHI.

[Tomoca Pemxe B kBaHTOBOM MexaHuKe. [loHATHE O pemKeoHe Ha MPUMEPE aToMa BOIOPO/IA.
[IpencraBnenue dpyaccapa-Ipudosa. Curnarypa. Ilonroca u pa3pesbl B IIOCKOCTH KOMITIEKCHBIX
YIJIOBBIX MOMEHTOB U aCHMIITOTHYECKOE MTOBEJICHUE YIPYTHX U HHKIFO3UBHBIX CEUCHHH.

6. KXJI. Penopmrpymnma. Acumnrornueckas cBoooaa. KonpaiftHMeHT.

[TpousBosn B mepeHopMHupoBaHHBIX (QyHKuMAX [puna. HesaBucumocTh (pu3NYeCKMX BEIMYHH OT
cxembl iepeHopMupoBKH. «berymme» napamerpsl B KO u KX/I.

7. KécTtkre mpoueccsl.

[lapronnass mMonenb.e™t+ e”- - aHHUTWISILUS B aJPOHBI, MIyOOKOHEYNPYroe paccesHue JIENTOHOB,
npouecc [penna-SHa, mpoueccs! ¢ GOIBIINM MONEPEYHBIM UMITYTHCOM.

8. TepmoanHaMHUUECKHE U CTATUCTHYECKHE METO/IbI B TEOPUH CUIIHHBIX B3aUMOJIEHCTBUH.

VYcnoBus TepManu3anuy B o0nacTu B3amMojeicTus. TepMmonnHamuueckue moaenu depmu-Sura u
ITomepanuyka. [ mapponnHamMuueckas Mozens Jlanaay.

9. OnemenTsl pemérounon KX/I.

EBxnupoBa teopus nons. Pemérounas perynspusanus. [lomydueHue OLICHOK Ha MacChl CBSI3aHHBIX
COCTOSIHUI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS TOCKOH, MyJTUMEINATIPOCKTOPOM U IKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JiTEparypa
1. Ksanroseie moss [Texcr] / H. H. boromro6os, /1. B. [llupkos - M.®uzmariut,2005

2. KsanToBas teopus nons [Texct]. B 2 1. T. 1/K. Ummkcon, XK.-b. 3106ep , -M., Mup, 1984
3. KsanroBas Teopus nons [Texct]. B 2 1. T. 2/K. Unukcown, XK.-b. 3106ep , -M., Mup, 1984



4. KanToBast xpomojuaamuka [ Texct] = Quantum chromodynamics, BBezieHne B TeOprio KBapKoOB U
rooHoB/®. Uunypaiin , -M., Mup, 1986

5. Teopernueckas pusuka [Texcr]. B 10 1. T. 4. KBanToBas sanekrponunamuka / B. b. bepecrenkuii, E.
M. Jludpmmn, JI. [1. [Turaesckuii, M., ®uzmarnut, 1989, 2001, 2002, 2006

JlononHuTenbHAs TUTEpaTypa
1. Jlenronsr u kBapku [ Tekct]/J1. B. Oxyns, -M., JIKU, 2013
2. KanubpoBouHble Teopuu B Gusmke eMeHTapHbIX yactull [ Texct] = Gauge theory of elementary
particle physics/Ta-neit Yenr, JIunr-¢onr Jlu , -M., Mup, 1987
3. B3aumoneiictBue ¢potonoB ¢ aapoHamiu [ Tekct]/P. deitaman, -M., Mup, 1975
4. KsanToBas Teopus noist [Teker]. B 2 1. T. 1/C. Baitubepr , -M., ®uzmariaut, 2003
5. The Review of Particle Physics (2016)" / C. Patrignani et al. (Particle Data Group), Chin. Phys. C,
{\bf 40}, 100001 (2016).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.
http://www.i-exam.ru — equnblil nopran MHTepHET-TeCTHPOBaHUS B cpepe 0Opa3oBaHMUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeno.
9. Metonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU BHICOKHX SHEPruil

Kypc: 1

kBaTuuKkanus: MarucTp

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

Pa3paborunk: B.A. Ilerpos, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-3 CniocoGen BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

HAYYHOW 3a7aye ¥  MHTEPIPETHPOBATH  IIONYYECHHbIE
pesynbrarsl
[TK-3 Cnocoben npodeccuonansho padorars ¢ |[I1K-3.2 Crnocoben IPOBOJIUTH 9KCTICPUMCHT

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

(MonenMpoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «CunbHbIe BBaHMOHeﬁCTBHH » 06yqa10m1/11710${ JOJIKCH:

3HAThb:

— JIarpaHXCB (bOpMaJ'II/ISM B TCOpPUU I10JId, OCHOBBI TOCTPOCHUA KBAaHTOBOM TCOpUU 1OJIA, IPYIIIIbLI U

anreOpsl JIu, TUHENHbIE TPECTaBICHHUS.
YMeThb:

- upuMeHATh GopmanusM Jlarpamka Ui NOCTPOCHHS IIOJEBBIX MOJEINEH, BBIYUCIATH aAMILIHTYbI
npocreiimux nporeccoB B KOJI cnadbix mporeccos.

BJIaJd€Th:

- mpaBuJIaM# paboThl ¢ Auarpammamu DeitHMaHa;
- METOAAMHU IIOCTPOEHUS NPOCTEUIINX KBAHTOBBIX TEOPUIL MOJIS.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

. Ilone upaka.

. IlepeHOPMHUPOBKH.

. IHBapuaHTHBIN 3apsaa U peHOpMaAJIN3alliOHHAs TpyIa.
. Ilona fura-Mmuinca.

. IIpaBuna ®eiinmana B Teopusax SAnra-Muica.

. KBaHTOBas XpOMOAHHAMHUKA.

. Jlarpan>kMaH KBaHTOBOU XpOMOJUHAMUKHU.
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. Madpakpacuas npodaema KX /1.

Ne)

. KecTtkue OpOICCCHI.

—
=]

. DBOIIIOLIUS CTPYKTYPHBIX (DYHKIUIH U OS.

—_—
—

. CTaHILapTHafI MOACIIb.

—
[\

. Mexann3m Xurrcea.

13. YpaBHenue nns cBsa3anHbIX coctosiHuid B KTII.

14. Pacniaibl ¥ poKIEHUE TSKEIBIX KBAPKOHHEB.

15. DnemeHThI aareOpsl TOKOB.

16. ®uznka 6030HOB XUrrca u TON-KBapkoB B paMkax CTaHIapTHON MOAEIH.
17. Ilpobnembl cTaHIAPTHOW MOJIETH.

18. D dextuBnsie Teopus nous. [lpumepst narpanxxuanos B ITII.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner 1.
1. ITone Aupaka.
2. KecTkue npoecchl.

burer 2.
1. IlepeHOPMHUPOBKH.
2. D¢ dexruBnbie Teopus momus. [Ipumeps! narpanxuanos B DTIL

Kputepun onennBanus

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpamMMbl IUCHUIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABIISIETCSI  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA NPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



