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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Teopust pyHAaMEHTAIBHBIX B3aUMOACHCTBUI
110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas puzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: A .B. benusikos, kana. ¢u3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MIPUKJIAIHBIX MTPo0IeM (PU3HKH MUKPOMUPA
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AHHOTANMA

Henp Teopun ¢QyHIaMEHTATBHBIX B3aUMOACHCTBUI COCTOMT B TOM, 4TOOBI CBECTM BCE MHOrooOpasue
NPUPOIHBIX SBIEHHH K HAOOpy 3aKOHOB M NPABWI, IO3BOJISIIONIMX KOJMYECTBEHHO OINMUCHIBATH U
MpeaCcKa3bIBaTh dKCIEpUMEHTaNbHbIe (akThl. Ha ypoBHE MUKpOMHUpa BCe CBOMCTBa MAarepuy M HM3IIy4CHUS
MOXHO Tpemsl BUAaMH (yHIAMEHTAIbHBIX B3aUMOJCHCTBUM: CHIBHBIM, CIA0BIM M SICKTPOMAarHUTHBIM.
Lenpro nmaHHOrO Kypca SBISETCS 3HAKOMCTBO C TIOHATHAMHM M METOJAaMH COBPEMEHHOH TEOpPUHU
(dyHIaMeHTaNbHBIX B3auMojelcTBUi. OCHOBHOW YIOp ClielaH Ha MCIOJIb30BaHHE CHMMETPHH M OCOOCHHO
JIOKAJBHBIX ~KaJHUOpPOBOYHBIX CHUMMETpHH, auarpamMm @DeilHMaHa M TPOBEPKE SKCIEPUMEHTAIBHBIX
Ipe/CcKa3aHui, CAETaHHBIX Ha UX OCcHOBE. Kypc cocTouT U3 ABYX wacTeid, nmepBas u3 kotopbix (CraHnapTHas
MOJIEJIb) H3y4YaeTcsi B OCEHHEM CEMECTpe M 3HAaKOMUT C COBPEMEHHOW Teopueill 00beIUHEHHOTO
ANIEKTPOMArHUTHOTO U cinaboro B3ammopeicTBus. Bropas wacts (KBaHTOBast XpoMOIMHAMUKA) H3y4yaeTcsl B
BECEHHEM CEMECTPE U 3HAKOMUT C COBPEMEHHOW TEOPHEN CHIIBHOIO B3aUMOJCHCTBUS KBapKOB M €€
MPUIOKEHUSAMH K (PU3UKE aJPOHOB.

1. lean u 3apa4n
Heab qucUMMIMHBI

M3y4YEeHHE CTYJ€HTAMU OCHOBHBIX IMOHSATHI U METOIOB COBPEMEHHOW TEOPHH AIIEMEHTAPHBIX YaCTHIl U
HX B3aUMOJICUCTBUI U B3aUMOIIPEBPAICHUI.

33]13‘[1/[ JAUCHUIIINHBI

B xome maHHOTO Kypca CTyIEHT AOJDKEH IMOMY4YHTh MPEICTaBIeHHE 00 OCHOBAX KBAHTOBOW TEOPUH
[IOJIs, ONMCAHUM M pacuérax MPOLECCOB PACCESHMS M paclaja JIEMEHTApHBIX YacTHIl, TEOPHUH HX
CTPYKTYPbl U OCHOBHBIX IIPUHLIMIIAX, HA KOTOPBIX CTPOUTCS 3Ta TEOPUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1 Cnocoben ocymecTists kKputudeckuii  |YK-1.3  PaspabarsiBaecT  CTpareruio  JIOCTHKEHHS

aHaJu3 POOJIEMHBIX CHTyallMi Ha OCHOBE [OCTAaBJACHHONW IeIM KaK [OCJIeJOBATeIbHOCTh IIIAroB,

CHUCTEMHOTO TIOIX0/1a, BEIPaOaThIBATh IPEIBUSL PE3YIBTaT KaXIOr0 M3 HHUX M OLEHUBAs HX

CTpaTeruro AeUCTBUI BJIMSHUE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTEIBHOCTH W Ha B3aUMOOTHOLICHHS yYACTHHKOB STOM
JeATEIbHOCTH

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH

METO/Ibl HCCIICIOBAHUS, OLICHUBATh U OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
NPEJCTABISITh PE3YJIBTAThl BHIITOITHEHHOM npo(heCCHOHATBHOM e TEIbHOCTH
paboTsI OIIK-2.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO

[IPOBE/ICHUS] HAYYHOI'O UCCIICA0BaHMsI, IIPUMEHSATh 3HAHUS B
oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs
MOCTaBICHHON 3amaud, (OopMyTUpOBaHUS BBIBOAOB U
OLICHKH MOJTYYEHHBIX PE3yJIbTaToOB

[TK-1.1 3naet (uzndeckoe onvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOIOTHIA

[TK-1 CnocobeH k co3nanuto Teoperuuecknx u |[1K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
MaTeMaTH4YecKuX MoJeliel B 00JacT SAEPHOM  |MaTeMaTHYeCKUe MOJENIM B OONacTH siIepHOM (U3UKU H
(DUBKKH U TEXHOJIOTUH TEXHOJIOTMI

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:
narparkuad CTaHZapTHON MOeNnu;
0COOCHHOCTH KBAHTOBaHUS KATUOPOBOYHBIX TEOPHIA;
CBOMCTBA JEKTPOCIA0bIX KaJTHOPOBOYHBIX O030HOB;
MEXaHU3M XHITCa;
OCHOBHBIE METOJbI PELU3UOHHON MPOBEPKU CTAaHAAPTHON MOJIENN U MOUCKA HOBBIX (PU3NUECKUX
SIBJICHUI BO B3aUMOJICHCTBUAX YaCTHUILL;
narpamxuad KX/T;
METO/IbI BhIUUCIICHUS panuaioHHsix nonpaBok B KX/, KO/l u cnabom cexrope CranmapTHOM
MOJIEIIN;
aCHMITOTHUYECKYIO CBOOO/Y B KBAHTOBOM XPOMOJMHAMHUKE;
MapTOHHYIO MOJIENb, TAPTOHHBIE (PYHKIUH pacrpeneieHus 1 QyHKIuu GparMmeHTanuy.
YMETh!
3¢ ($eKTUBHO MPUMEHSTH BBIIICyKa3aHHbIE 3HAHWS HA MPAKTHKE JUIS pelieHus] PyHAaMEeHTaIbHBIX U
MPUKJIaJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHON (DM3UKH HIEMEHTapHBIX YaCTHII.
BJIaJIETh:
TEXHHUKOH BBIYHMCIICHHUS] OCHOBHBIX XapaKTEPUCTUK MPOLIECCOB IEKTPOCIA00T0 B3auMOIeiiCTBUS;
TEXHUKOW BBIYUCIICHHUS] OCHOBHBIX XapaKTEPUCTUK MPOLECCOB CHIIBHOTO B3aUMOJCHCTBUS;
METO/IOM IIPaBUJI CYMM B KBAHTOBOI XpOMOAMHAMHUKE;
METO/IOM JUCIIEPCHOHHBIX COOTHOLICHUH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
1 Beenenne 3 9 6
2 PensTuBUCTCKas KBaHTOBAs MEXaHUKaA 3 9 6
3 OCHOBBI KBaHTOBOU 3IEKTPOAMHAMUKHI 3 9 6
4 Cna0ble B3aUMOIEHCTBUS 3 9 6
5 CTaH,Z[apTIU{aSI MOJIETh  DIIEKTPOCIA00TO 3 9 6
B3aUMOJICICTBUS
6 [lBer u 1uBeroBas  KaauOpPOBOUHAsS 3 3 6
CUMMETPHS
7 KBantoBanne KXJI u acumnroTruyeckas 3 3 6
cBoOOIa
] KBapk-anponnas JyallbHOCTh u 3 3 6
aJpOHHBIE TIPOIECCHI
9 q)aKTopI/BilLII/IS{ u Mo UKATIHS 3 3 6
MapTOHHOW MOJIENH
10 OxcnepumenTanbHbiil ctatyc KX/ u Uto 3 3 6
Janbplie?
Uroro yacos 30 60 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

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




Cemectp: 1 (Ocennuii)
1. Beenenue

B nownckax «anemeHTapHbIX» YacTull. JlenToHsl, YOTOHBI, aApOHBI, H30TOMUYECKAs HHBAPUAHTHOCTD,
CUJIbl B3aUMOZEHCTBUS. ['UIIOTE3a KBAPKOB, CTPOEHUE aJIpPOHOB, LIBET, YACP/KAHUE LIBETA, CKCUJIMHI,
aCHUMIITOTHYECKast cB00Oaa, MAPTOHHAS MOAEb.

2. PensatuBHCTCKAs KBAaHTOBAsI MEXaHUKa

VYpaeuenue Kneiina-T'opnona. YpaBuenue Jlupaka, anTHuacTuilbl. Ajaredpa raMma-MaTpuIl, pelieHus
cBOOOAHOrO ypaBHeHHs Jlupaka, MX CMBICI, YIJIOBOW MOMEHT M CIHH 3JeKTpoHa. DEepMUOHBI C
HyJIeBOU Maccol. YpaBHeHue [lIpenunrepa-Ilayinn, MarHuTHBII MOMEHT 3JIEKTPOHA.

3. OCHOBBI KBaHTOBOI 3JIEKTPOAMHAMUKHI

Jlarpamxkuan, JoKadbHas KalIuOpOBOYHAS CUMMETPHS M JJIEKTPOJAMHAMUKA. YpaBHEHHS MakcBena
i notenuuana. Kanubposka. Teopust Bosmymiennid. Juarpammver @eiinmana. CedeHue paccesHusl.
Paccesnue siekTpoHa Ha MIOOHe, Ipomaratop ¢ortoHa. KomnroHoBckoe paccesnue. [Ipomararop
JJIEKTPOHA.

4. CnaOble B3aUMOIEHCTBHS

bera-pacnan. Teopust ®epmu. Hapymenue wernHoctu, kupanbHOCcTh. CP-uéTtHOCTH. Bpems xu3Hu
MiooHa. Pacnanm kaonoB. Yrom KaO66mubo. CmenmBaHue TOKOJEHWH, MaTpulla CMEIIMBAHUS
Ka66u6o-Kabasmm-MackaBa. Hapymenue CP-uérnoctu. Heiftpanbable cnabpie Toku. [mmyOoko
HEYIIPYIro€ pacCcesHUEe HEUTPUHO U aHTUHEUTPUHO HA HYKJIOHE.

5. CranmapTHasi MOJIeIIh AIEKTPOCIab0To B3aMMOJICHCTBHS

OObenuHeHne JIIEKTPOMArHUTHBIX W cnalbix  B3aumojeictBuii Ha ocHoBe SUL(2)xUY(1)
cummMmeTpun. Yron BaiinOepra, HelTpanbHbIe ciadbie Toku, W- U Z-0030HEI. HepeHopMupyeMocTh
TEOpUH C MacCUBHBIMU O030Hamu. HeabeneBa xannOpoBouHas cummerpusi. CamozelicTBue 6030HOB.
CrnionranHoe Hapymienue cumMerpud. [losiBneHue macchbl. lonacroyHoBckue 0030HBL. MexaHU3M
Xwurrca. Mopenp Canama-BaiinOepra. Bpibop moms Xwurrca. Maccet W- u  Z-0030HOB.
BsaumopneiictBue 6030HOB ¢ xurrcom. Maccel hepMroHoB. BzamozaeiicTBusi epMHOHOB C XUTTCOM.
[TonsiTue o mnepeHOPMHUpPYEMOCTh Teopud. JIeNTOH-KBapKoBas aHANOTHSA. OKCHEPUMEHTATbHBIHN
CTaTyc TEOPHH.

Cemecrtp: 2 (Becennuit)
6. LBeT 1 11BeTOBasi KaMIMOPOBOYHAS CHUMMETPHS

OKclepUMEHTalIbHBIE YKa3aHWs Ha LBET KBapkoB. LlBeroBas KanuOpOBOYHAsi CHUMMETpHUSI H
ypaBHeHus: fHra-Mwmiuica anst rmooHHoro moins. ['pynma SU(3). Marpunsr [emi-ManHa U ux
coiictBa. ToxxnecrBa ®upua. Oneparopel Kasummpa B GyHIaAMEHTANbHOM M IMPHCOCAWHEHHOM
IIPECTABICHUH.

7. KanroBanne KXJI u acumnrorraeckas cBoboaa

[onepeunocts amrmutyn B KO u KX/I. CamoneiictBue rmoonoB. [IpaBuna deiinmana ama KX/I.
JlucriepciOHHBIE COOTHOILIEHHUS U onThdeckas TeopeMa. [loHATHE O pacXoAMMOCTSIX, BEIYNTAHUSX,
peryisipusanuu u nepeHopmupoBke. Dddexrusnsiii 3apsn B KOJI. TTonstue o peHopmrpynme. Hynb
3apsma B KOJI, ero cBsi3p ¢ ONTHYECKOH TEOPEMOM M OUCHEPCHOHHBIMH COOTHOIICHUSIMH.
Db dexrunbii 3apsia B KXJI. AcuMntoTuaeckas cBo0oa.

8. KBapk-aapoHHas 1yanbHOCTb U aIpOHHBIE TPOIECCHI



ONEeKTPOH-NIO3UTPOHHAsT AHHUTWILMU B alpoHbl. R-oTHOmeHue. KBapk-aipoHHas [IyajabHOCTb.
Baxyymusble koHzeHcaThI 1 «TpaBuia cymm» KXJI. KupanbHast HHBapHaHTHOCTB.

9. ®akropuzanus U MOIU(MUKAINS TAPTOHHOW MOIETH

daxropuzanus B KX/ u sxxectkue npoueccol. [71y6oko Heynpyroe paccesiHue. [lapronnsie gyHKIUN
pactupenenenuss u ux MomeHTBl.  CrpykrypHbie ¢yHkiuu. CoortHomenune Kamnana-I'pocca.
Coxpansitoriecst oneparopel U ux cBoiictBa. [IpaBuna cymm. YpaBHeHus sBomonud. [y6oko
HEYTIPYTOe paccesiHue Mosipru30BaHHbIX YacTull. CinHOBBIHN kpusuc. [Ipouecc [penna-Ana.

10. OxcniepumenTtanbhblil craryc KX/ u Uto nasipie?

Okcnepumentanbibiid cratyc KX/, Ilpumenenne KX/ k mpoueccam nHa bonbmom AnpoHHOM
Komnnaiinepe. ObOpazoBanue 0030HOB XWITCa B aJIPOHHBIX coynapeHusx. J[pmwkenne k Bemmkxomy
OObearHEHHUIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Ul JIEKIUI U MPaKTUYECKUX 3aHATHH: ydeOHas ayAuTOpus, OCHAILICHHAS
KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000PYIOBaHKEM (IIPOEKTOP, 3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlenrronsr u kBapku [Tekcr] / JI. b. Oxyns .— 6-e uzn. — [Hayunoe m3n.] . — M. : JIKU, 2013 .—
352 c.
2. KsanroBble nonst [Texer] / H. H. Boromo6os, /1. B. Illupkos - M.®uzmarnut,2005
3. Teopus KaIMOPOBOYHBIX B3aUMOACHCTBUH neMeHTapHbix yacTuil [ Texct][/M. b. Bonomus, K. A.
Tep-Maprtupocss, -M., Dueproaromusaar, 1984
4. C.M.bunenskuii "Jlekunu no ¢pu3uke HEUTPUHHBIX U JIEITOH-HYKJIOHHBIX TPOLIECCOB",
Oueprousaar, 1981.

JomnonHurensHas aureparypa
1. KBanroBas anekrpoguHamuka [ Texct] : yaed. mocobue s cryaeHToB (us. crell. yH-ToB / B. B.
Bepectenkwii, E. M. JIudmu, JI. I1. [TutaeBckuii .— 4-¢ uzn., ucnp. — M. : @usmariur, 1989, 2001,
2002, 2006 .— 720 c.
2. Benenwne B kBaHTOBYIO TeopHio moiist [Texcr] : [yaeonuk st By3oB] / M. Ileckun, . penep ;
nep. ¢ anmn. nox ped. A.A. benasuna, A. B. bepkoBa .— M. ; keBck : PerynspHas u xaoTndeckas
nuHamuka, 2001 .— 784 c.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonnmoe nporpammuoe obecniedenue: Adobe Reader.

HoctynHeie yepe3 uHTepHET 0a3a nannabix Particle Data Group (http://pdg.lbl.gov), nouckoBas cucrema
INSPIRE (http://inspirehep.net/) u anekrponHsie Bepcuu xxypHanoB Phys. Lett., Phys. Rev., Eur. Phys.
J., Nucl. Phys., Nucl. Instrum and Meth.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJIHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus MUCHUIUIMHBI CTYAEHT TOJDKEH 3HAaTh OCHOBHBIC ONPENECICHMS AMCLIMIIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENLHOM PaboThI CTY/IEHTA.

CamocrosiTenpbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, peAaaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbes 3a KOHCYIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nMpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMaTUKON 3aHATUH.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT
2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.B. bennsikoB, kauHa. (u3.-Mart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1 Cnocoben ocymecTsists kputudeckuii  |YK-1.3  PaspabarsiBaeT  CTpareruio  JAOCTHKEHHS

aHayu3 IPOOJIEMHBIX CHTyallMi Ha OCHOBE [OCTAaBJACHHONW IIeIM KaK [OCJIeJOBATEeIbHOCTh IIIAroB,

CHUCTEMHOTO TI0/IX0/1a, BEIPaOaThIBATh IPEIBUSL PE3YIBTaT KaXIOr0 M3 HHUX M OLEHUBAs HX

CTpaTeruro AeUCTBUI BJIIMSHUE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTENBHOCTH W Ha B3aUMOOTHOLICHHS yYACTHHKOB STOM
JeATEIbHOCTH

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH()OpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-2 CriocobeH npuMeHSTh COBpEMEHHBIE OIIK-2.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH

METO/Ibl HCCIICIOBAHUS, OLICHUBATh U OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
NPEJCTABISTh PE3YJITAThl BHITOITHEHHOM npo(heCCHOHANTBHOM ESTENbHOCTH
paboTsI OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO

[IPOBE/ICHUS] HAYYHOI'O UCCIICA0BaHMsI, IIPUMEHSATh 3HAHUS B
oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTUH MJISl PEIICHUs
MOCTaBICHHOM 3amaud, (OopMyTUpOBaHUS BBIBOAOB U
OLICHKH MOIYYEHHBIX PE3yJIbTaToOB

[IK-1.1 3naet ¢puzndeckoe onvcaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOJIOTHIA

[MK-1 Cnocob6eH k co3nanuto Teoperudecknx u |[1K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
MaTeMaTH4YecKuX MoJeliel B 00JacT SAEPHOM  |MaTeMaTHYeCKUe MOJENIM B OONacTH siIepHON (U3MKU H
(DUBMKH U TEXHOJIOTUH TEXHOJIOTMI

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydenus AuciUIUIMHEL « Teopust QyHIaMEHTaIbHBIX B3aMMOJICHCTBHIT 00yUYaIOIIHICS JOJKCH:

3HATh:
narpamkuad CTaHAapTHON MOeNnu;
0COOCHHOCTH KBAHTOBaHUS KATUOPOBOYHBIX TEOPHIA;
CBOMCTBA JEKTPOCIA0bIX KaJTHOPOBOYHBIX O030HOB;
MEXaHU3M XHITCa;
OCHOBHBIE METO[bI PELU3UOHHON MPOBEPKU CTAaHAAPTHON MOJIENN U MOUCKA HOBBIX (PU3NUECKUX
SIBJICHUI BO B3aUMOJICHCTBHUAX YaCTHUILL;
narpamxuad KX/T;
METO/bI BhIUUCIICHUS panuaioHHsix nonpaBok B KX/, KO/l u cnabom cexrope CraHmapTHOM
MOJIEJIN;
aCHMITOTHUYECKYIO CBOOO/Y B KBAHTOBOM XPOMOJMHAMHUKE;
MapTOHHYIO MOJIENb, TAPTOHHBIE (PYHKIUH pacrpeneieHus 1 QyHKIuu GparMmeHTanuy.
yMeThb:
3¢ ($eKTUBHO MPUMEHSTH BBIIICyKa3aHHbIE 3HAHWS HAa MPAKTHKE JUIS pelieHUs] PyHAaMEHTaIbHBIX U
MPUKIaJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHON (DM3UKH HIEMEHTapHBIX YaCTHII.
BJIaJeTh:
TEXHHUKOH BBIYHMCIICHUS] OCHOBHBIX XapaKTEPUCTUK MPOLIECCOB EKTPOCIA00T0 B3auMOIeiiCTBUS;
TEXHUKOW BBIYUCIICHHUS] OCHOBHBIX XapaKTEPUCTUK MPOLECCOB CHIIBHOTO B3aUMOJCHCTBUS;
METO/IOM IIPaBUJI CYMM B KBAHTOBOI XpOMOIMHAMHUKE;
METO/IOM JUCIIEPCHOHHBIX COOTHOICHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




He npenycmorpeno.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4u AU PepeHIMPOBAHHOTO 3a4eTa B 9-0M ceMecTpe:
. V-A ¢dopma cnaObix B3auMoACHCTBUH.
. OKCHepUMEHTaJIbHBIE MPOSIBIICHNUS HAPYILICHHUS YeTHOCTH.
. Yron cmemuBanus Kadb6ubo.
. Mexanuzm [ IM.
. Marpuua cmemmBanusa Kabasiimu-Mackasa.

1

2

3

4

5

6. HelTpanbHble TOKH.
7. OObeaMHEHHE MMEKTPOMATHUTHBIX U CIIA0BIX B3aWMOJICHCTBUM.
8. Yron BaiinGepra. Maccet W—u Z—0030HOB.

9. Mexanu3m Xwurrca.

1

0.Maccol pepMHOHOB.

[Tpumepsl 3x3amMeHalMOHHBIX OnneToB B 10-M cemectpe:
buner 1.

1.CuMMeTpuHr B CIEKTPOCKOIHMH aAPOHOB.
2.KondaitHmeHT

buner 2.

1.JTarpanmxuan KX/I.

2.I'mybokoHeyTpyroe paccesiHue.

buner 3.

1.DxcniepuMeHTanbHbIe 000CHOBAHUS TAPTOHHON MOJIEIH.
2.Acumnrorudeckasi cBoOosa.

buner 4.

1.CamoneiicTBue HeabeneBbIX MOJICH.
2.OxcnepuMenTanbhbli craryc KX/I.

buner 5.

1.Hapymenue kupajibHON CHMMETPUH.

2.Benukoe O0benuHeHHE.

Kputepun onennBanus

OOyuatomieMycsi CTaBUTCS OLIEHKa B COOTBETCTBUM C IPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBaHHE TPOU3BOIUTCS HA YCMOTPEHHMS 3K3aMEHAaTopa B COOTBETCTBHH C OCOOEHHOCTSIMH
JUCLUIUIMHBI U CIIEAYIOUIMMU KPUTEPUSIMHU:

Onenka "ommuno" (10 Ganos) BBICTABIISIETCSI  CTYJIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormnmumuno" (8 0ayioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.



Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTyYeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCSl CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTelabHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJibHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBnerBoputensHO" (3 6ania) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Ornenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
YacTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLUIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOy4aromeMycs MpPEIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
yCMOTpeHue 5sk3aMeHaropa. Ompoc oOyuwaromerocs mo OwiieTy He JO/DKEH IPEBBIATh OIHOTO
acTpoHOMHYeCKOro vaca. OICHWBaHWE 3HAHUI MPOM3BOAUTCS B COOTBETCTBHUHU C BHINICYKa3aHHBIMHU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



