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

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: CranpapTHas MOAEIb 3JIEMEHTAPHBIX YACTHI U UX B3aUMOACHCTBUI
10 HAMPABJIECHUIO: SnepHbie Gu3nka U TEXHOIOTUH
Nnpo¢uJIb NOATOTOBKH: Anepnas ¢puzuka, YTC 1 koMIbIOTEpHBIE METOIBI B (PU3UKE

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

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

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



AHHOTANMA

B nacrosimee Bpemsi CranmapTtHas Mozeib (PM3MKH 3JIEMEHTApHBIX YacTHI SIBIsIeTCs 0a30il i onmucaHus
(dyHIaMEHTaNbHBIX B3aWMOJEHCTBHI 4acTHWIl. B maHHOM Kypce jgaercs aeTanbHbId 0030p CraHmapTHOU
MOJENIM, OOCYXIOAIOTCSI €€ CHUMMETPUM M COOTBETCTBYIOIIME 3aKOHBI COXPaHEHHs, B TOM YHCIE
NpuOIMKEHHBIE, TPHUBOIATCA IPUMEPHl BBIUUCICHHUH II€JI0ro psjaa HaONIONaeMbIX, XapaKTepPHbIX IS
SKCIEPUMEHTOB B (U3MKE 3IIEMEHTApHBIX dacTul. Kypc sBIsSeTCS JIOTMYeCKMM HPOJODKEHHEM Kypca
«BBenenue B (pU3MKy 3JIEMEHTAPHBIX YACTHID», OJHAKO, B OTIMYME OT IMOCIEAHEro MPEIIoaraeT akTHBHOE
WCIOJIb30BaHUE TOHITHHA U METOJOB KBAHTOBOI TEOPWH IOJISA, B TOM YHCIE, 3HAHWE OCHOB KAJIMOPOBOYHBIX
TEOpUI.

IIporpamma Kypca COCTOMT M3 HECKOJIBKMX 4YacTed MOCBSILEHHBIX pa3iIuuHbIM cekropaM CraHIapTHON
MOJIEJIM, COOTBETCTBYIOIIMM THIIaM B3aUMOICHCTBUHN 3J€MEHTApHBIX dacTul. OTIENbHO paccMaTpUBAIOTCS
aCTIEKTHI CUJIBHBIX M AJIEKTPOCIA0bIX B3aUMOICHCTBHM, IPOLECCH INTyOOKO HEYNPYTroro paccestHus, MPOIECCh
c HapyuieHueM ¢nedBopHbIX cummeTpuii u  CP-ueTHOCTH. 3arparuBaroTCsl BONPOCHI, CBSI3aHHBIE C
KBAaHTOBBIMHM aHOMAJIMSMHU.

1. lean u 3apa4n

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

3agauu AU CHUILIHHBI

W3ydYeHHUE ONKCAHWs B3auMojeicTBUH B pamkax "CraHmapTHOW Mofenud (U3WKHA DIEMEHTapPHBIX
gacTum';

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

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-1.3 BnazmeeT CcHCTEMaTHYECKHMMHU 3HAHUSIMHU IO
OIIK-1 Cnocoben (hopMynupoBaTh eI U HATPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU I10
3a[a4l UCCIIEOBAHUS, BRIOUPATh KPUTEPUU BBIOpaHHOH  HANPaBICHHOCTH IOATOTOBKH, 0a30BBIMH

OLICHKHU, BBIABJIATH MPUOPUTETHI PCIICHU 3a/1a4 |HaBbIKaMU MPOBEACHUA HAYYHO- HMCCIICAO0BATCIBCKUX pa60T
10 HpeILHO)KGHHOﬁ TEMC

[TK-1.1 3naet ¢uzndeckoe onuvcaHue SBICHHUA U TPOIECCOB
[1K-1 CriocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00NIACTH ANE€pHON QM3UKM M TEXHOJIOTHI

MareMaTn4eckux Mojenei B oonactu siaepaoit  |I1K-1.2 Ymeet co3J1aBaTh TEOPETUYECKUE u
(U3UKY 1 TEXHOJIOTUH MaTeMaTH4yecKue MOJENM B 0o0NacTu siiepHOil (U3MKU H
TEXHOJIOTUHI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
— CTPYKTYpPY ¥ CHMMETPHUU CTaHIAPTHOU MoJen (PU3HUKH dIIEMEHTAPHBIX YacTHIl, mpaBuia OeitaMana
JUIS TIOJIEH CTaHIapTHOU MOJENH.

YMETh:

— BBIUUCIIATH BEPOSITHOCTU IPOLIECCOB C YyYAaCTHMEM YacTHULl CTAHAAPTHOM MOAEIM 3JEMEHTapHBIX
YaCTHII.

BIIAJICTh:
— HaBBIKAMH OCBOCHHUS OoyibIioro oobema MHGOpPMALWMU, HABBIKAMHU IOWCKAa HH(OpPMAIUH B CETH
WHuTepHeT, HaBBIKAMH CaMOCTOSATENBHOM paboThI.

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



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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Jlarpamxuan, mapamMeTpsl U CUMMETPUU ) )
— o0muit 0030p.
2 CunpHbIe B3aUMOJEHCTBUS U aJIPOHBI. 4 4
3 I'myboxko-Heympyroe paccesHue. 2 2
4 Ksapku U [IIOOHBI, KBAaHTOBas 4 4
XPOMOJIMHAMHUKA.
5 Mexanu3m Xurrca 1 6030HHBII CEKTOP. 2 2
6 Bboson Xwurrca. 2 2
7 Onexrpocnadble B3aMMOJICHCTBHSA: ) )
KBAapKU U JICITOHbI
] Hapymienue ¢uiedBOpHBIX CUMMETpPHI B 4 4
CranpapTHOH MOJEINH.
9 Hapymenune CP-cummerpun 4 4
10 [TonsTre 06 KBAaHTOBBIX AHOMAIHAX U UX 4 4
poib
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue TUCIUIUIMHBI (MOl ), CTPYKTYPUPOBAHHOE MO TeMaM (pa3ernam)

Cemectp: 1 (Ocennwii)

1. JlarpankuaH, mapamMeTpbl 1 CHMMETPUU — 00Ul 0630p.

CkassipHble, CIMHOPHbBIE M BEKTOpHble oy CTaHIapTHONH MOJEINH, €€ JIarpaH)KUaH, apamMeTpsl U
CUMMETPHH.

2. CunbHEIE B3aHMO,I[eI710TBH9[ " aApOHBI.

O630p CBOICTB aJIpOHOB Ha MMpUMEPC JIETYANIIIX MYJIBTHUIIJICTOB MC30HOB U 6apI/IOHOB U UX CBA3b C
KBapKOBBIM COCTAaBOM a/IpOHOB.

3. I'my0Ooxo-Heynpyroe paccesiHue.

Omnucanue TIy0OrO-HEYNpPYroro paccestHWs JIGNTOHOB  ajapoHax. IlapTonHele  ¢yHKINH
pacupeeneHts U UX HCIIOJIb30BAHNE ITPH BBIYMCIIEHUN CEYEHUN TPOLECCOB CTOIKHOBEHHS aIPOHOB.

4. KBapKI/I U ITIFOOHBI, KBAHTOBAAd XpOMOAWHAMUKA.

KBapku u rmmoonsl B CrangaptaHoii mogenu. KBantoBas xpomonuHamuka. KupanbHas cummeTpust.
KBapku 1 m1rooHbI Kak napToHbl. YpaBHeHus: Anvsrapeiuu-Ilapusu.

5. MexanusMm Xurrca u 0030HHBIN CEKTOP.



Onucanne mexann3ma Xwurrca B CTaHJapTHOW MOJEIH: CIIOHTAHHOE HapyUICHHE KaJINOPOBOYHOM
CUMMETPHUH U (PU3NUECKHE MOJISI B 0030HHOM CEKTOPE.

6. bo3on Xwurrca.

00630p cBolicTB 6030Ha XHTTCA, €r0 OCHOBHBIE MOJBI pacnana. Kanamel poxaenust 6030Ha Xurrca B
CTOJIKHOBEHHSIX YACTHI] Ha KoJUTaiiepax.

7. Onexrpocnadble B3aMMOICHCTBYS: KBAPKH U JISNTOHBI

Onucanue 3MeKTpocnabblX B3aUMOJCWUCTBUN KBAPKOB M JICNITOHOB. [lpMMepbl BBIYMCICHUH
BEPOATHOCTEN OTAEIBHBIX ITPOLIECCOB.

8. Hapymenue ¢ueiiBopHbIX cummeTpuii B CTaHIapTHON MOAETH.

[Ipoueccsl ¢ Hapymenuem d¢ueiiBopa B HelTpadbHbIX Tokax. [MM-mexanmsm. Ocuuuisiuuu
ME30HOB.

9. Hapymenne CP-cummeTpun

[Ipoueccol ¢ HapymenunemM CP-cummerpun B CrannaptHoit moxenu. CP-HapyiieHue B pacnajax u
ocunuAnusax Me30HoB. [lonstie o cunbaO CP-mipoGieme.

10. IlonsTre 00 KBAHTOBBIX aHOMAJTUSAX U UX POITh

KupansHas aHoManus u ee CBA3b C paclajoM HEHTPaIBHOTO TH-Me30Ha. KanmnOpoBouHbIe aHOMAHH
1 ux cokpamienue B CTaHJapTHOI MOAEIH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEAUAIIPOCKTOPOM U DKPAHOM, JAOCKOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

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

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



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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3eHTanui. B mporecce caMocTosTeNsHON pabOThl 00YYarOIIUXCS JKENATeILHO UCTIONB30BaHIE
caitroB http://xxx.lanl.gov/.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzydaromuii kypc «CrangapTHas MOJENb 3JEMEHTAPHBIX YacTHUIl U UX B3aUMOJIEHCTBHUIIY,
JIOJDKEH C OJTHOW CTOPOHBI, OBJIA/IETh OOIIUM MOHATUHWHBIM aIlllapaTtoM, a C IPYrod CTOPOHEI, OJKEH
Hay4YUTHCS IPUMEHSATh TEOPETHUECKUE 3HAHUS Ha MPAKTHKE.

B pesynbrare u3y4ueHus: AUCUUILUIMHBI CTYJEHT JOJKEH 3HaTh OCHOBHBIE OIPEAEIICHNs, YBEPEHHO

pa30uparbcsi B OCHOBHBIX acrekrax CTaHIapTHOM MOJENTH 3J1€MEHTAPHBIX YaCTHIl, YMETh BBIITUCHIBATH
JarpaHKuaH B3aMMOJEHCTBHS MoJiel, Bxoasamux B CTaHAAPTHYIO MOEAJIb, a TAKXKE YMETh BBIYHCIISTD
BEPOATHOCTH (PyHIAMEHTAJIBHBIX IPOLIECCOB C YacTUIAMU B 3Toi Mozenu. OOydaromuiicst TOIKeH
YMETh MPUMEHATH MOTyYEHHBIE 3HAHUS JUIS PELICHUS Pa3INYHbIX 33]1a4 COBPEMEHHON TEOPETHUYECKOU
¢msuku. Kypc sBisercst jJornyeckuM INpoRoDKEHHEM Kypca “BBenenue B (QU3MKy 37€MEHTapHBIX
4yacTul’, OJHAKO, B OTIMYME OT HETO, MPEAIojaraeT akTUBHOE HMCIIOJIb30BaHHE METONIOB KBAHTOBOM
Teopud nons. M3ydueHue TeopeTHYecKOro Kypca JOJIKHO BBIIOJIHATHCS CaMOCTOSATENBHO KaXkKIbIM
CTYIEHTOM II0 HMTOraM KaXIOH M3 JEKUUH, pe3ylbTarbl KOHTPOJIUPYIOTCS IIPENoAaBaTeIeM Ha
JIEKIIMOHHBIX 3aHATHUAX, MPU ITOM HCIOJB3YIOTCS KOHCHEKT JIEKIUH, Y4eOHHKH, PEeKOMEHIyeMble
naHHOW nporpammoit. 1o 3agaHuro mpenoaaBarens pelmaroTes 3a4adi, BbIIaHHbIE IPETIOaBaTeNIeM 110
UTOTaM JIEKIIMOHHBIX 3aHSATHH, UCIOJIB3YIOTCS KOHCHEKT JIEKIUH, YIeOHUKH, peKOMEH/yeMble TaHHOM
MPOrpaMMOH, a Takke COOPHHUKH 3a]1a4, BKII0Yast AEKTPOHHBIC, Y4eOHO-METOINYECKIE TOCOOHS.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJLHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO ¥ KOHTPOJbL 3a CaMOCTOSTENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WHIUBUYAJIbHBIX KOHCYIBTAlHH.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKHE CBEECHUS U dKCIIEPUMEHTAJIBHBIE TaHHBIE.

[Ipy moaroToBke K 3aHATHAM HEOOXOOMMO IOBTOPATH paHee MpOiAeHHBIH Marepuan. B Hauaie
3aHATHUS, KaK TPaBWIIO, MPOBOAUTCS KOpoTkuil (10-15 MHHYT) ompoc Mo marepuany HpOIIEANTNX
3aHATUH B YCTHOM WJIM HCbMEHHOU (hopMme. OOBIYHO NPUAEPKUBAIOTCS CIEAYIOMIEH CXEMBbI: U3yUCHHE
Marepuala JEKI[MH 0 KOHCIEKTY B TOT K€ JIeHb, Korna Obuia mpocnymrana nekius (10-15 munyT);
MMOBTOPEHHE Marepuaiia HakaHyHe crienytomieit sexmuu (10-15 muHyT), mpopaboTka ydeOHOTO
Marepuaia IO KOHCIIEKTaM JIeKIMW, y4eOHOW M Hay4yHOW JNHMTeparype, IMOArOTOBKa OTBETOB Ha
BONIPOCHI, NMPEIHA3HAYCHHBIX IJISl CaMOCTOSITEIbHOIO W3y4YeHHs, pelleHHue 3aaady. BakHo HoOUTbCA
[IOHHMaHMUs H3y4yaeMoOro Marepuana, a He MEeXaHW4ecKoro ero 3amoMuHaHus. Ilpu 3arpynHenuu
W3yUYEHUs! OTIEJIBbHBIX TEM, BOIIPOCOB, CIEAYET 00paIiaThCs 3a KOHCYIBTALMSIMH K JIEKTOPY.



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 QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH

Kypc: 1

kBaTuuKkanus: MarucTp

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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHnoBaHne KOMIIETEHIIUN WMuaukaTopbl TOCTYKEHMSI KOMITETEHITUN
OIIK-1.3 Bnazmeer cUCTEMaTHYECKHUMHU 3HAHHSIMM IO
OIIK-1 CriocobeH ¢popMynrpoBaTh HETH U HaIPaBIICHUIO JIEATENBHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMHE 110
3aJlaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH

OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHNUS 33134 |HABBIKAMU MIPOBEACHUSI HAYYHO- MCCIIEJOBAaTENLCKUX paboT
10 IPEIJIOKEHHON TEME

[IK-1.1 3HaeT ¢pusnuveckoe ONMucaHue SBICHUA U MPOILECCOB
[TK-1 CriocoGeH K CO3aHMIO TEOPETUYECKUX M |B O0JIACTH A1EPHON (PU3MKH M TEXHOJIOTHI

MareMaTH4eCKUX Mozieliel B obmactu saepHod  |T1K-1.2 YMmeer C0371aBaTh TEOPETUYECKUE u
(H3MKN ¥ TEXHOJIOTHIH MareMaTH4ecKue MOJIeNId B O0NacTH SIEPHON (U3WKUA H
TEXHOJIOTUI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydenusi AuciuiuinHabl « CTaHIapTHAS MOJIEIbh SJICMEHTAPHBIX YaCTHUIl M UX B3aMMOJICHCTBHI)
00yJarouics JTOIDKEH:

3HATh:
— CTPYKTYPY ¥ CUMMETPHH CTaHIApTHON MoJenu (PU3MKH 3IEeMEHTApHBIX YacTull, npaBuia deiiHMana
JUISl TIOJIEH CTaHIapTHOU MOJENH.

YMeThb:
— BBIUUCIIATE BEPOSITHOCTU IPOLECCOB C YYAaCTHMEM YacTHULl CTAHAAPTHOM MOAEIM 3JEMEHTapHBIX
YaCTHII.

BJIaJeTh:
— HaBBIKAMH OCBOCHHUS OoyibIioro oobema MHGOpPMALWMU, HABBIKAMHU IOWCKAa HH(OpPMAIUH B CETH
WHuTepHeT, HaBBIKAMH CaMOCTOSATENBHOM paboThI.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

[Ipumeps! 3a7a4 715 JOMAIITHETO 3aJaHUs:

1. OueHuTh NOJHYIO HIMPUHY paclaja Tay-JeNTOHAa Ha Tay-HeHTpuHO W anpoHbl. CpaBHUTL C
SKCIIEPUMEHTAIBHO U3MEPEHHBIM 3HAaYEHUEM

2. OueHnTh MapUUATBHYIO MIMPHHY pacraja Tay-JIENTOHA Ha Tay-HEUTPUHO M 3apsDKEHHBIA MHOH
(xaoH). CpaBHHUTH C SKCIIEPUMEHTOM.

3. BeruncnuTh DIIOHHYIO (DYHKIMIO PAacIIeIUIeHHs, BXOAAIIYIO B ypaBHeHUs Anbrapenin-Ilapusu.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Craada 9K3aMEHOB OCYIICCTBIISICTCS B (popMe J0KJIaga MO pPEIICHHBIM, 3apaHee BBIIAHHBIM, 3a/Jadam
MOBBIIICHHOW CJIOXHOCTH, a TaKXe MpeIiaracTcs OTBETHTh HA JIBA TEOPETUYCCKUX BOIMPOCHI W3
ouera.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Jleruaiimme aapoHHbIE MYJIBTUILIETH. KBaHTOBBIC YKCIIa aAPOHOB.
2. CP-napymenue B CtangaptHoii Monenn. Marpuna CKM.

buner 2.

1. BzaumoneiictBust 6030Ha Xwurrca.

2. YpaBuenus Ansrapenu-Ilapusu

buner 3.

1. KanuOpoBovHbIE B3aNMOICHCTBUS JICITOHOB.




2. DNeKTpOH-TIO3UTPOHHAA aHHUTHIIALNA B aJPOHBI.

buner 4.

1. CP-napyieHue B oCUMIUIALUAX HENTPaIbHBIX ME30OHOB

2. IlapToHHBIE (PyHKINHU pacrpeeIeHus

buner 5.

1. KBanToBas XpoMOAMHAMUKA.

2. Tlpoteccol ¢ HapymieHHeM (ieliBopa B HEUTPaIbHBIX TOKAX.

Kpurepun onennBanus

Onenky «ommmyHo (10)» 3aciTy’)KMBaeT CTYJEHT, OOHApYHBIIUN BCECTOPOHHEE, CUCTEMAaTHUECKOE U
DIyOOKOe 3HaHME Y4eOHOTO MPOrpaMMHOIO MaTepHualia, CaMOCTOSTEIbHO BBIIOJHUBILIUN BCe
IPeyCMOTPEHHBIE TPOrpaMMOM 3aJaHusi, IIyOOKO YCBOMBIIMI OCHOBHYIO U JIOTIOJHHUTEIIBHYIO
JUTEpaTypy, PeKOMEHAOBAaHHYIO MMPOrPaMMOM, aKTUBHO PaOOTaBIINI HAa MPAKTHYECKUX, CEMUHAPCKUX,
71a00paTOPHBIX 3aHATHAX, pa30MpAIOIIMICS B OCHOBHBIX HAyYHBIX KOHLEMIUAX MO H3ydaeMoi
JUCUUIUTMHE, POSBUBIINN TBOPUYECKHE CIIOCOOHOCTH M HAYYHBIN MOJAXOA B IOHUMAHUHM U W3JIOKEHUHU
y4eOHOro MpOrpaMMHOTO MaTepuMa, OTBET OTIIMYAeTCs OOraTcTBOM M TOYHOCTBIO HCIIOJIB30BAHHBIX
TEPMUHOB, MaTepHall U3JIaraeTcs MOCIeI0BATEIBHO U JIOTUYHO.

Onenka «oTIM4HO (9)» 3acCily’KMBaeT CTYIEHT, OOHapYKMBIIMI BCECTOPOHHEE, CHCTEMAaTHYECKOE
3HaHME Y4eOHOro MPOrpaMMHOTO MaTepuaia, CaMOCTOSTEIbHO BHIOJHUBIIMK BCE MPETyCMOTPEHHbIE
MporpaMMoi 3afjaHus, DIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEPATYypy M 3HAKOM C JIOTIOJIHUTEILHOU
JTUTEpaTypoi, PEKOMEHJIOBAHHOW TNPOTPaMMOi, akTHMBHO pabOTaBIIMii HA  MPAKTHYECKHUX,
CEMHHAPCKUX, JA0OPaTOPHBIX 3aHATHAX, MOKA3aBIIMH CHUCTEMAaTHUYECKUH XapakTep 3HAHUM IO
JTMCLUITIMHE, JOCTATOYHBINA AJIs JaybHelel y4eObl, a TaKkke COCOOHOCTh K X CaMOCTOSITETIbHOMY
MIOTIOJTHEHUIO, OTBET ONIMYAETCS TOYHOCTBIO HCIIOJIIB30BAHHBIX TEPMHUHOB, MaTepual H3Jaraercs
[I0CJIEI0BATENBHO U JIOTHYHO.

OneHky «OTIUYHO (8)» 3aCHyKUBaeT CTYJASHT, OOHAPYKHUBIIIHUHU MOJIHOE 3HAHWE YIeOHO-ITPOTrPAMMHOTO
MaTepuana, He IOMyCKAloIIMii B OTBETE CYIECTBEHHBIX HETOYHOCTEH, CaMOCTOATEIHHO BBHITOIHUBIIUI
BCE MPEAYCMOTPEHHBIE MPOrPaMMON 3alaHusl, YCBOUBIIUKA OCHOBHYIO JIUTEPATYPy, PEKOMEHI0BAHHYIO
MpOrpaMMoi, akTHBHO paOOTaBIIMA Ha MPAKTHYECKUX, CEMUHAPCKUX, Ta0OpaTOPHBIX 3aHATHUSX,
MOKA3aBIIMKA CUCTEMATUUYECKUM XapaKTep 3HaHUM MO AUCUUIUIMHE, JOCTATOYHBIA ISl JanbHEHIen
y4eObl, a TAK)Ke CITIOCOOHOCTh K MX CAMOCTOSITEIbHOMY TOTIOTHEHUIO.

Onenky «xopomo (7)» 3acily’)XMBaeT CTYACHT, OOHApPYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOTPaMMHOIO MaTepHajja, He JOIYCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENBHO BBIITOJHUBIINN BCE MPEAYCMOTPEHHBIE MPOIrPaMMOi 3a1aHusl, YCBOUBILIUI OCHOBHYIO
JIUTEPaTypy, PEKOMEHOBAaHHYIO MPOrPaMMOii, aKTUBHO paOOTaBIINil HAa IPAKTHUECKUX, CEMUHAPCKUX,
nab0OpaTOPHBIX 3aHATUAX, TOKA3aBIIMKA CHCTEMAaTHUYECKUH XapakTep 3HAaHUW 10 JAWCUUILIMHE,
JOCTATOYHBIN JUIS AajbHENIIEH yueObl, a TakkKe CIIOCOOHOCTD K MX CAMOCTOSATEILHOMY IOIIOJTHEHHUIO.

Onenky «xopomo (6)» 3acily’XMBaeT CTYACHT, OOHApPYXHBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOTPaMMHOIO MaTepHajja, He JOIYCKAIOUIMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENIPHO BBIITOJIHUBIINN OCHOBHBIE IPENYCMOTPEHHBIE MPOrPaMMOM 3aJaHHS, YCBOMBIIUI
OCHOBHYIO JIUTEpPATypy, PEKOMEHJOBAaHHYIO NIPOrpaMMOMH, OTIMYABIIUICS 1OCTaTOYHON aKTUBHOCTBIO
Ha TPaKTHYECKUX (CEMMHAPCKHX) W JA0OpaTOPHBIX 3aHATHUAX, MOKA3aBIIUK CHUCTEMaTHYECKHUN
XapakTep 3HaHWH M0 JUCIUTUTHHE, IOCTATOYHBIH IS JalbHeHIel yaeOsl.

Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha TPAKTUYECKUX (CEMUHAPCKHX) M
7a00paTOPHBIX 3aHATHSAX, CAMOCTOSITEIFHO BBIIOJIHMBIINI OCHOBHBIC MIPEyCMOTPEHHBIE IPOTrPaMMOi
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMOM, OHAKO JIOITYCTHBILHUIA
HEKOTOpbIC TIOTPEIIHOCTH TPH WX BBHIIOJHEHHWM W B OTBETE I1a DK3aMEHEe, HO o0JaJaromuii
HEOOXOAMMBIMHU 3HAHUSIMH JIJISl ©X CAaMOCTOSITEIEHOTO YCTPaHEHHUSL.

OLeHKY «YyIOBIETBOPUTEIBHO (4)» 3aciayXUBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha IPAKTUYECKUX (CEMUHAPCKHX) M
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHITIOJIHUBILNM OCHOBHBIE IIPETyCMOTPEHHBIC IIPOTPaMMOii
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMOM, OHAKO JIOITYCTHBILIHUIA
HEKOTOpBIE TOTPEUIHOCTH IPHW HUX BBHIIOJHEHMH M B OTBETE HA OSK3aMeHe, HO oO0yamaromuit
HEOOXOAMMBIMU 3HAHUSIMH ISl YCTPAHEHHWS I0J] PYKOBOJCTBOM IIPEIIONABATENs JIOMYIICHHBIX
[OIPEIIHOCTEN.



OLeHKY «yIOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHAPYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTHIO Ha IPAKTUYECKUX (CEMUHAPCKHX) M
7a00PaTOPHBIX 3aHATHUSAX, CAMOCTOSITEIFHO BBIIOJIHMBIINI OCHOBHBIC [IPEyCMOTPEHHBIE IPOTrPaMMOi
3aJaHusl, OHAKO JOMYCTHUBIIMK MOTPEITHOCTH TPU MX BBHIOJHCHUH M B OTBETEC HA JK3aMEHE, HO
o0nanaromuii HEeOOXOMMMBIMH 3HAHUSIMU JUII YCTPAHEHUS IOA PYKOBOACTBOM IIPENoJaBaTelis
HanOoJee CyIeCTBEHHBIX OIPEITHOCTEMH.

OneHKa «HEYyIOBIETBOPUTEIBHO (2)» BBICTABISIETCS CTYACHTY, OOHAPYKUBILEMY MPOOebl B 3HAHHAX
WIN OTCYTCTBHE 3HAHWI MO 3HAYUTEIHHOH YacCTH OCHOBHOTO y4eOHO-IIPOTPaMMHOIO MaTepHaia, He
BBINIOJIHMBIIEMY ~ CAMOCTOSITEJIBHO — INPEAYCMOTPEHHBIE  IPOrpaMMOil  OCHOBHBIC  3aJaHus,
JONYCTHBIIEMY NPUHIWIHAIBHBIC OUIMOKY B BBIIOJIHEHHUU MPEIYCMOTPEHHBIX MTPOTPaMMON 3a/laHHH,
HE 0TpabOTaBIIEMy OCHOBHBIE NIPAKTHYECKHE, CEMHHAPCKHE, JTA00PATOPHBIE 3aHATHS, JOIYCKAIOIEMY
CYILIECTBEHHBIC OIIMOKHU MPHU OTBETE, M KOTOPBI HE MOXET MPOJODKUTH 00yYSHUE WIIN MPUCTYIHThH K
npo(heCCHOHANIBHOM AESTEIBHOCTH 03 IOTIOIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIICH ANCIUILIHHE.
OtreHKa «HEYTOBIECTBOPUTENHHO (1)» BBHICTABISICTCS CTYIEHTY, HE OTBETHBILEMY Ha 3aJaHHBIC (OTKa3
OT OTBETa, NPEJICTABICHHBI OTBET MOJHOCTBIO HE 110 CYIIECTBY COICPIKAILIMXCS B HK3aMEHALOHHOM
3aJIaHuU BOTIPOCOB).

5. MeTonuueckne MaTepuaIbl, ONpeIesOIIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHuM yCTHOro 3K3ameHa oOOydHarolmieMycs HpeAOoCTaBisieTcss He MeHee 45 MHMHYT Ha
noarotoBky. Omnpoc oOyuaromierocs mo OWIETy Ha YCTHOM 3K3aMEHE He JOJDKEH INPEBBIAET ABYX
aACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaroIIMecss MOTYT HOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
Takke Bcel HEOOXOAMMON JHMTEepaTypod sl pelleHHs 3aJaqyd; IPU OTBETaX Ha YCTHBIE BOIMPOCHI
I10JIb30BAThCS JIUTEPATyPOH 3aIIpelIeHO.



