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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: du3MKa KOHICHCHPOBAHHOTO COCTOSIHUS
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

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

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. MuxeeHKOB, I-p (pu3.-MaT. HayK, TOIEHT, Mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



AHHOTANMA

Kypc "®Ousnka KOHIEHCUPOBAHHOTO COCTOSHUSA" TTOCBAIIEH M3YYCHUIO PsIa COBPEMEHHBIX Pa3fesioB (GU3UKH
KOHJICHCHPOBAHHOTO COCTOSIHUS, KOTOpbIE, C OAHOW CTOPOHBI, WMHTEHCHUBHO Pa3BUBAIOTCA, a C JIPyrod —
MPaKTUYECKH HE 3aTparvBaloTcs B CTaHAapTHOM ydeOHOM rmaHe MDTU. Hekotopeie m3 3THX paseioB
CYIIECTBYIOT JIaBHO, HO OCTAalOTCSl aKTyaJIbHBIMU (MIPUMEP — CHIIbHBIC KOPPENSIINN), HEKOTOPbIE BO3HUKIU
HeJaBHO (KBAaHTOBBIN cUMYIATOp). KpoMe 4rcTo TeopeTHuecKuX BOMPOCOB, OYAYT pacCMaTpUBATHCS M TEMBI C
OOJNIBIIMM YIIOPOM Ha JKCIEPUMEHT. DTO, HAlPUMEp, METaUTMYeCKHi BOJOPOI, TAE IMOKa DKCIEPUMEHT
3aBenomMo BakHel Teopuu, wim BTCII, rae Teopun cimimkoM MHOTO, B HY)X€H 0030p OMOPHBIX TMOJIOKEHUIN
JKcIiepuMeHTa. byayT mpeacTaBieHbl OCHOBHBIE TEOPETHUYECKHE M YHCICHHBIE TOAXOABl B KaXIOM H3
3aTparuBaeMbIX 00JIaCTe.

[Ipennonaraercs obparuTh 0co00€ BHUMaHHWE Ha €IMHCTBO COBPEMEHHOW (DM3UKH (B YaCTHOCTH, (DU3HMKH
KOH/ICHCHPOBAHHOTO COCTOSIHHSA), CBSI3U PA3IMYHBIX €€ Pa3IesioB MEXy COOOH M, 4TO HE MEHee BaKHO, Ha X
npoucxokaeHre u3 0a3oBbix (M3ydaembix B M®TU) monokeHWil KBaHTOBOH MEXaHWKH, CTaTUCTHUYECKOU
(GU3MKKM, KHHETUKH... [IIaHupyeTcsi 3HAKOMCTBO HE TOJBKO C y4eOHOW JIMTepaTypoil, HO U C KITIOYEBBIMH
TEKyIIUMHU MyONUKAIMsIMH, B TakXe OTChUIKA K YWTaeMbiM Ha Kadeape TeopeTHueckod (QU3HKH
CIIeUATM3UPOBAHHBIM KypcaM MO BBIOODY.

1. leau u 3apauun

eap AUCUMNIIMHBI

Hate crymeHTam 0a30Bble 3HAHHS, HEOOXOOUMBIC UIsl MOHMMAHHUS pPsia COBPEMEHHBIX Pa3/elioB
(U3UKN KOHIECHCUPOBAHHOTO COCTOSHHS, KOTOPBIE, C OJHOM CTOPOHBI, MHTEHCUBHO Pa3BHBAIOTCS, a C
JIpyroi — MpakTUYeCKH He 3aTparuBaioTcsl B craHAapTHOM yueOHoMm maHe MOPTU. Hexoropeie u3
3TUX PA3JENOB CYIIECTBYIOT AABHO, HO OCTAIOTCS AKTYaJbHBIMHU (IPUMEP — CHJIBHBIC KOPPEIALUH),
HEKOTOpbIE BO3HUKIM HEJABHO (KBAaHTOBBIA CHUMYJIATOP). Kpome 4YMCTO TeopeTHUecKHx BOIPOCOB,
OyIyT paccMaTpuBaThCS M TEMbl C OOJIBIINM YIOPOM Ha OKCIEPUMEHT. JTO, HAIpUMEp,
METAJJIMYECKUN BOJOPOJ, T/I€ MOKa SKCIEPUMEHT 3aBeAoMO BakHel Teopuu, uinu BTCII, rae Teopun
CIIMIIKOM MHOTO, M HYXXEH 0030p OINOpHBIX MHOJIOXKEeHUil skcnepuMeHTa. Ilpeamonaraercss oOparuthb
0co0oe BHUMaHKE Ha €MHCTBO COBPEMEHHON (DM3MKH, CBSI3U Pa3IMUHBIX ee o0nacTeil Mexmy coOoi u,
YTO HE MCHEE BAXXHO, Ha WX TPOHMCXOXKACHHWE M3 0a3oBbiX (m3yuaeMbix B M®TU) mnonoxeHuit
KBaHTOBOH MEXaHMKH, CTATUCTUYECKOW (PU3MKH, KUHETUKU... [lmaHupyercs 3HaKOMCTBO HE TOJBKO C
y4eOHOM TUTepaTypoii, HO U ¢ KIFOYEBBIMU TEKYIIMMH ITyOIMKAIMSIMH, B TAK)KE OTCHUIKA K YUTAEMBIM
Ha Kadeape TeOpeTHIecKol PU3UKH CIIeUaIN3UPOBAHHBIM KypcaMm 110 BEIOODY.

33]13‘[]([ JAUCHUIIINHBI

° I/IsyquI/Ie COBPECMCHHOI'O COCTOSIHUS  HCKOTOPBIX  AKTYAJIbHBIX  Pa3acjioB (1)I/I3I/IKI/I
KOHACHCUPOBAHHOI'O COCTOSAHUS,

. 3HAKOMCTBO C HE TIpEACTaBICHHBIMH B Kypce Teoppuszuku MODTU wmertomamu Teopuu
KOHJICHCHPOBAHHOI'O COCTOSIHUS;

*  TOJy4YeHHE CTYICHTAMH MpPEACTABICHHS O CBA3M COBPEMEHHBIX Pa3leioB MEXay co0oi U C
KaHOHMYECKUM KOPITyCOM Teop(hr3nKu.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceT MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 337a4  |o0mactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKON TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHHs

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (WwiM) TexXHOJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIUOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3nKN

IIOHATHUAMMU,

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIHMIILI PabOTHI M JHANa3oHbl pabounX
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTh UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- IlocrynaTsl ¥ NPUHLUMIBI KBAHTOBOM MEXAaHUKH, KBAHTOBOM M KJIACCHUYECKOM CTAaTHCTUYECKOU
¢u3uKy, 1 (QU3NYEeCKO KUHETHKH, OCHOBBI (DU3MKH KOHICHCHUPOBAHHOTO COCTOSHHSI U OCHOBHBIC
METOJIbI OITMCAaHU 3JIEKTPOHHOIO TPAHCIIOPTa;

YMETh!
- OrnpenensTs,
9KCIIEPUMEHTAJILHON CUTYallny;

OCHOBHBIC NICHU U MCTOIbI COBpeMeHHOﬁ TCOPUHN KOHACHCUPOBAHHOT'O COCTOAHUS,
OCHOBHBIC KJIACCBI 3a1a4 IO YIIOMSAHYTBIM B KypCC TCMaM U UX B3aUMHBIC CBA3U;
OCHOBHBIC aHAJIMTUICCKUE U YUCIICHHBIC MCTOAbI UCCIICIOBAHUA YIIOMAHYTBIX B KypC€ 3aJ1ay.

Kakas M3 M3YyYCHHBIX TEOPETHYECKHX MOJeNeil aJeKBaTHa KOHKPETHOMN

- T0AOUpAaTh aJeKBATHBIM KOHKPETHOH 3a/1aue aHATUTHYECKAN 1/WITH YUCIICHHBIA METO/T;
- BBISIBJIATh AHAJIOTMU M CBS3M MEXIY pas3IMYHBIMA 00JacTIMH COBPEMEHHOH (U3HKH

KOHACHCUPOBAHHOI'O COCTOSAHUS,

- HaxXOIHTb HauOoJIee BaXKHEIC HY6J'II/IK3.L[I/II/I B OECKOHEUHOM 00BEME JINTCPATypBhI.

BJIAJIETh:

- OCHOBHBIMH METOJAMH MaTeMaTUYECKOTO ammapara (PU3UK{ TBEPOro Tella, KBAHTOBON MEXaHHKH,
KBaHTOBOH CTaTHCTUYECKOW MEXaHUKH, (PU3MUECKON KHHETHKH;

- HaBBIKAMHU TEOPETUUYECKOIO aHAJIM3a PEaJbHBIX 3aJay, CBA3aHHBIX C CHJIBHO KOPPEJIUPOBAHHBIMU U
JIPYTMMH 3aTPOHYTHIMH B KYpPCE€ CHCTEMaMHU.




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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CunpHbIE KOPPEISIIIIH. 5 5 10
2 BTCII u poacTBeHHBIE BOIIPOCHI. 5 5 11
3 KBanToBas 3amyTaHHOCTb U T.II. 5 5 12
4 HckyccTBeHHBIE M HOBBIE MaTepHAIIHI . 5 5 12
5 W3 Tononoruu. 5 5 12
6 KBaHTOBBIE (Pa30BEIC TEPEXOIBI. 5 5 18
Wroro yacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. CunbHbIE KOPPETSIHH.

[lepexon MortTa, Mozmens XabOapaa, anreOpa omeparopoB XaOOapna, s-d mMopenb. DJIEKTPOHHBIC
nepexozbl, ApoOHas BaJeHTHOCTh, Mojenb PannkoBa-Kumnoamia, perynspHas Mozpenb AHIEpCOHa.
Tsoxenbie hepmuonsl, pezonanc AbpukocoBa-Cyna-Haraoku.

2. BTCII u poncTBeHHBIE BOIPOCHI.

BricokoremneparypHasi CBEpXIPOBOAUMOCTD B KyNparax, MHUKTUAAX U TUApUuAax. AJbTepHaTUBHBIC
MeXaHu3Mbl crapuBaHus. [IpoGiemMa OCHOBHOTO COCTOSHUSI aHTU(EppOMarHeTHka, (pycTpaius
pasHBIX BHIIOB, HU3KOpa3MepHbIi MarnetusMm, RVB. Cnun-opouransHas monens Kyremns-Xomckoro,
MYJIBTHHEPPOUKH.

3. KBanrtoBas 3amyTaHHOCTD U T.1I.

KBaHTOBBIC — 3amyTaHHOCTb, HH(pOpMALs, MTaMATh, koMmnbioTep. JIIP napa — cuHIIeT, HepaBeHCTBA
benna. 3amyranHocts B TBepAoM Tenie. KBaHTOBBIE CUMYJISTOPHI (B TOM YHCIIE KBAHTOBBIC TOUKH),
XOJIOZIHBIE aTOMBI B JIOBYIIKaxX M HCKYCCTBEHHBIX pelleTkax, monenb bosze-XaObapma u apyrue
MTOPOXKTAEMBIE XOJIOAHBIMU aTOMaMH MOJIETIH.

4. I/ICKYCCTBCHHLIG 1 HOBBIC MaTCpHraJIbI .

@doToHHBIE KpHUCTALIBL.  YIIEpOAHBbIE HAaHOTPYOKH, ¢ymmepenst u 1.0 I'paden, 3agada
CrnonueBckoro-Beiicca, cBsi3b ¢ ypaBHeHueM J[lupaka. Mpmew anbpTepHATHBHOW DIEKTPOHUKH.
Mertannudyeckuid BOIOPOa: DKCIIEPUMEHT U TEOPHSL.

5. 13 Tomonorumu.



Tononornyeckuii  AMANEKTPHUK, TOMOJOTMYECKH  3AIMIIECHHBIE  COCTOSHHUS, KHPAJIBHOCTD,
MallOpaHOBCKHE COCTOSIHMSI B TBEPIOM Teje, aHHUOHBI, CEMHUOHBI, airebpa koc. HopmanbHbIH,
AHOMAJIbHBIN U KBAaHTOBBIN 3P QeKTsl Xoa.

6. KBantoBeie (pa3zoBbie Iepexo/bl.

@paxkranbl, OeperoBas JIMHUS, MHOXECTBO ManaensOpora, QpakranbHas (IPOMEXYTOUHAsS)
pa3MEpHOCTb, HEUETKHE MHOXKECTBA, JIOTUKA 3aJ€.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

a) HeoOxonnmoe 00opynoBaHue [UIst JICKIMIA U MPAKTUYECKUX 3aHATUI: TOCKa, MEJ, TPSIIKA,
MYJIBTUMETUIHOE 000pyI0BaHue (ITPOEKTOP).

0) HeoOxonumoe nporpaMMHoe obecrieueHue: cranaapTHas cueTHas mporpamma (Matlab winu Wolfram
Mathematica), cranaapTHasi BO3MOXXHOCTh BOCIIPOHM3BeieHus1 popmatoB ppt u pdf.

B) O0ecrieueHre caMOCTOSATENFHOM paboThl: HaTMYNE Y4eOHMKOB 10 KypCy M JOCTYII B MHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Marpuma riotHocTr. [IpeacraBieHns U NPUMEHEHUE B CTaTHCTUYECKO MexaHuke [ Tekct] : yueo.
nocobue miis By3oB. Y. 1/ 10. M. benoycos, B. . Manbko ; Mock. ¢uz.-texs. uH-T (Toc. yH-T .— M. :
M®TH, 2004 .— 176 c.

JlomonHuTenpHAs IUTEpaTypa
1. Jlextuu o cratuctuydeckont pusuke [Tekct] : yued. mocodue s By3oB / JI. A. Makcumos, A. B.

MuxeenkoB, W. . [Tonmumyk ; M-Bo oOpa3zoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc. YH-T) .—
2-e n3n., ucnp. — M. : MOTH, 2015 .— 320 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYyCMOTPEHO NPOrpamMmoit
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynenram 3a cemectp OyayT npeanoxensl 10 TectoB. KpoMe Toro, Ha IoM OyayT NpPEJIOKEHBI JIBE
KOHTpOJIbHBIE paboThl. KOHTpONbHBIE pabOTHI comepKaT TPU YPOBHS CIOKHOCTH. THIIOBBIC 3amaqn
OyZIyT pacCMOTPEHBI Ha JICKIHMSIX. AHAJIOTMYHbIC 33/1a4U CTYJCHTHI JOJDKHBI PEIIUTh CaMOCTOSATEINBHO,
UCTIONB3Ysl PEKOMEH/JOBAaHHYIO JINTEpaTypy. byayT oTMedeHbl 3a1a4un «BepXHei» CIOKHOCTH. Pemenue
TakuX 3a7a4 TpeOyeT OT CTyAEHTa HaBBIKOB U IPEJICTABISET COOOH OIEHKY HABBIKOB PEIICHUS 3a1ad
TIOBBIIICHHOW CIIO)KHOCTH.

Bo Bpems mpoeneHus mudQepeHIpOBaHHOTO 3a4eTa CTYACHTHI MOTYT IOJIB30BATHCS MPOTrPaMMOi
JTUCIUTUTMHBL M COOpPHMKaMH JIOMAIIHUX 3aJaHui, a Takke Y4eOHOW, ydeOHO-METOJMYECKOW H
CIIpaBOYHOM UTEpaTypoii. [lepen HagaioM 3a4eTHON CECCUU CTYACHTHI TIOJIyYaroT IEpEYeHb BOIIPOCOB,
OTBETHI Ha KOTOPbIE HEOOXOIMMO 3HATh IS yCTIEIIHON ciauu quddepeHmpoBaHHOTO 3a4eTa.



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
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 4
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. MuxeeHKOB, I-p (pu3.-MaT. HayK, TOIEHT, Mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIH ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
u (wiM) TexXHOoJOrHmYeckod wuHpopManmud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH amnmaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTATBHBIX
UCCIIeJOBAaHUN U pa3paboToK

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (M) TEOPETUIECKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (PpHU3nKH

IIOHATHUSAMMU,

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM JUIs peIleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IMacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydenus AucuUIUIMHBL «DU3KKa KOHACHCHPOBAHHOTO COCTOSHHUS 00YYaIOIIUICS TOIKEH:

3HATb:




- Ilocrynarsl ¥ NPUHLUMIOBI KBAHTOBOM MEXAaHUKH, KBAHTOBOM M KJIACCHYECKOM CTAaTHCTUYECKOU
¢u3uKy, 1 (QU3NYEeCKO KUHETHKH, OCHOBBI (DU3MKM KOHJCHCHUPOBAHHOTO COCTOSHHSI U OCHOBHBIC
METOJIbI OITMCAaHM 3JIEKTPOHHOIO TPAHCIIOPTa;

- OCHOBHBIE HJIEU U METO/Ibl COBPEMEHHON TEOPUU KOHAECHCUPOBAHHOI'O COCTOSIHMS,;

OCHOBHBIE KJIACCBhI 33]1a4 IO YIOMSHYTBIM B Kypce TEMaM U UX B3aUMHBIE CBA3H;

OCHOBHbBIE aHAJIMTUUECKUE U YUCIICHHbIE METO/IbI UCCIEI0BAHUS YIIOMSHYTBIX B Kypce 3aad.

yMeTh:
- Onpenensith, Kakas M3 U3YYCHHBIX TEOPETHUECKUX MOJAEIEH aJeKBaTHa KOHKPETHOMH
9KCIIEPUMEHTAIBHOMN CUTYallHH;
- TI0AOUpAaTh aJeKBATHBIM KOHKPETHOH 3a/1aue aHATUTHYECKUN 1/ YUCIICHHBIA METO/T;
- BBISIBJIATh AHAJIOTMHU M CBS3M MEXIY pa3IMYHBIMA 00JacTIMH COBPEMEHHOH (U3HKH
KOHJICHCUPOBAaHHOI'O COCTOSIHUS;
- HaxoAWTh HanboJsee BaXKHbIE TyOIMKAUN B OECKOHEYHOM 00beMeE JTUTEPaTyphl.

BJIaJeTh:
- OCHOBHBIMU METOJAaMH MaTEMaTH4ECKOTrO amnmapara (PU3uKH TBEpAOro Tesia, KBAHTOBOM MEXaHUKH,
KBaHTOBOH CTaTHCTUYECKOW MEXaHUKH, (PU3NUECKON KHHETHKH;
- HaBBIKAMM TEOPETUYECKOTO aHAJIN3a pEajbHBIX 3a4a4, CBA3aHHBIX C CHJIBHO KOPPEIUPOBAHHBIMU U
JPYTUMH 3aTPOHYTHIMU B Kypce CUCTEMaMHU.

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

1. CocrosiHue TpEXMEPHOM YACTHULIBI ONMHCHIBAECTCS HOPMUPOBAHHOM BOJIHOBOW (QyHKIHEH Psi(X,y,z).
KakoBa BepOosITHOCTb TOT0, YTO YaCTHULIA HAXOAUTCS B UHTEpBalle z1<z<z2, a €€ UMITyJIbC [IPU ITOM — B
unTepBane pl <p_y <p2?

2. Onpegenute k03)(HULIMEHTHI MPOXOKACHUS U OTpakeHus oT noreHuuana U(x) = UO*tanh(x/a).

3. Yactuna ¢ mMaccoit M u 3apa1oM e IBIKEHHUS Ha Koiblle paguyca R. K cucteme mpukiagsiBaercs
ciaboe annekrpuueckoe none E mapamnensHo miockocTu Kosbla. OnpenenuTte Moiaspu3yeMOCTH BCEX
YPOBHEN SHEPTHHU.

4. Ormpenenure BEPOATHOCTh HOHM3ALMK YacTUIBI, HAXOASALICHCS B CBSI3aHHOM COCTOSHUH
OZIHOMEPHOW J1eNIbTa-sIMbI, TEPEMEHHBIM 3JICKTPHUYECKHM IIOJIEM C YacTOTOH W B JBYX(OTOHHOM
npudnmxenuy, npu yacrorax E0/2 <w < EQ, rne EQ — sHeprus cBI3aHHOTO COCTOSHUSI.

5. CnuH-1/2 HaxomuTcsi B MarHUTHOM IIOJIe, KOTOPOE MEAJICHHO BpAaLIaeTCs B IJIOCKOCTH yZ IO
cienyroniemy 3akony: B(t)=B*(0, 1/cosh (omega*t), -tanh (omega*t)).

B HauanbHBII MOMEHT BpEeMEHM CIIMH M MAarHWTHOE I0Jie HallpaBJieHbl M0 ocH z. Haiinute B mepBoM

HEUCYC3AIOICM TOPAAKE BEPOATHOCTL TOI'O, YTO CIIMH OCTAHCTCA HAIPABJIICHHBIM II0 OCH Z IIOCJIC
3aBCPUICHU BpAllICHUA.

6. B ogHOMEpHBIN SIIMK DIMPHUHBI L MOMENIEHsl TPU YacTHULBI, JBE M3 KOTOPHIX MMEIOT Maccy m, a
TPEThbsl HAXOAUTCSA CTPOro MeXIy HUMM M umeer mMaccy M >> m. Yacrunpl B3aUMOAEHCTBYIOT
TOYEYHBIM 00pa3oM TaK, YTO OHHM OKa3bIBAIOTCS HENpOHWLAaeMbl Apyr ans apyra. Ompenenute
HU3KOJIEKAIUE YPOBHU YHEPTUU TAKOH CUCTEMBI.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[IpuMepsl KOHTPOJIBHBIX BOIIOCOB:

IIepexon Mortra.

Monens Xab6apma, anre6pa oneparopos Xabd06apna, s-d Mosenb.
DJNEeKTPOHHBIE IEPEXObl, IPOOHAs BAJICHTHOCTb.

Monens @anukoBa-Kumimaiia.

Perynspuas monens AHznepcoHa.

Pe3onanc A6pukocosa-Cyna-Haraoku.

BricokoTemneparypHasi CBEpXIIPOBOAUMOCTD B KyIIparax.

AN i

BricokoremneparypHasi CBEpXIPOBOIUMOCTh B THUKTHIAX.

9. BricokoTeMIiepaTypHas CBEpXIPOBOAUMOCTD B THIPHIAX.

10. IIpoGsema OCHOBHOTO COCTOSIHMS aHTH(heppOMarHeTuka, ppycrpanns pa3HbIX BUAOB.
11. Huskopa3MepHbIii MarHETHU3M.

12. Cnun-opburanbaas mogens Kyremns-XoMckoro.



13. OIIP nmapa — cunriet, HepaBeHcTBa benna.
14. 3amryTaHHOCTD B TBEPIIOM TEJIE.

15. KBaHTOBBIE TOUKH.

16. Moaens boze-Xab06apya.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. KBa3zuknaccuueckre BOJHOBbIE (DYHKIIMU B 00JIACTH CBOOOHOTO JIBHXKECHHUS U MOl O0aphepOM.
2. JIBe 3agaum.

buner 2.

1. [TonpaBka K ypOBHSIM 3HEPTHH BO BTOPOM TMOPAJIKE BBIPOXKICHHOM TEOPHUH BO3MYIIIEHUH.

2. JIBe 3agaum.

Kpurepun oneHnBanus
Onenka "ormmmuno" (10 0amioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy 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, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "orauuHo" (9 0OamuioB)  BBICTABNSETCS  CTYJACHTY, TIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "oramuHo" (8 OamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 6aioB) BHICTABIISIETCS CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepual, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka "xopomro" (6 0aJIoB) BHICTABIISIETCS CTYICHTY, €CIM OH TBEPAO 3HAET MaTepUall, TPAMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0anoB) BBICTABISAETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynoenerBopurenbHO" (4 Oania) BbICTaBISETCS CTYACHTY, IOKa3aBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoenerBopurenbHO" (3 Oaimia) BbICTaBISeTCS CTYACHTY, IOKa3aBlIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HeymOBIEeTBOpUTENbHO" (2 Oama) BBICTABISIETCS CTYIEHTY, KOTOPBIA He 3HAaeT OoJblIeh
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynmoBneTBopuTenabHO" (1 0amn) BhICTABISETCS CTYACHTY, KOTOPHIM HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATHH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



JuddepeHnmpoBaHHbIll 3a4eT MPOBOAUTCS B MHCbMEHHOW Qopme mo Ouneram. B kaxaom Owiete
MPE/ICTABICH TEOPETHYESCKUI BOIIPOC M HECKOJIBKO 3a/1a4.

[Mpu mnpoBeneHnn audpPepeHINPOBAHHOTO 3a4eTa OOydaromieMycs TNpenocTaBisieTcs 2 4Yaca Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



3. IlepeyeHb THIIOBBIX KOHTPOJIBHbIX 32/IaHUi, HCIOJIb3YeMbIX /IUIS OLleHKH 3HAHUI{, YMeHHU i, HABBIKOB (OCeHHUIt
cemecTp)

ArTecTranus 1o auctuinHe Qusuka KOHOEHCUPOBAHHO20 COCMOAHUA OCYIECTBILIETCS B hopMe TuddepeHIIMPOBaHHOTO 3a4eTa
HOCJIe TIEPBOTO CEMECTPa U3yUYEHHSI.

JunddepeHunpoBaHHbIil 3a4eT MPOBOAUTCS O UTOr'aM PabOThI CTYACHTA B CEMECTPE B CIIy4ae yCIEIIHOTO OCBOCHHS
JWCIMIUTMHEL B ciydae, ecin cTyAeHT He YCBOWIJI AUCHUILIMHY M Pe3yJIbTaThl €r0 padoThl B CEMECTPe OKa3aiCh
HEYIOBJICTBOPUTEILHBIMH, TIPOBOANTCS IOMOIHUTEIBHBIN MICEMEHHBIH ONPOC, a TP HEOOXOIUMOCTH M YCTHBIH, Ha IpeaMeT
BBIABIICHUS 3HAHUM. JlONOIHUTEIbHBII MUCEMEHHBIN OIIPOC IPOBOAUTCS B BUJIE TECTOB, COJECPKaHHE KOTOPBIX OTHOCTBIO
COOTBETCTBYET COAEPHAHHUIO TECTOBBIX ONIPOCOB CTYJEHTOB B TE€UEHHE CEMECTPA.

YMeHHs 1 HaBBIKU CTYJICHTOB OIIPEISIISIFOTCS TI0 UTOT'aM ClIadH TECTOB U KOHTPOJIBHBIX paboT. Beero crynenrtam 3a cemectp OymyT
npemtoxens! 10 Tecto. Kpome Toro, Ha oM OyayT HpeUIoxKeHs! Be KOHTPOJIbHBIE paboTsl. KoHTpombHEIE paboThl comepkar
TPH ypOBHS CI0XHOCTH. THIOBEIE 3amaun OyayT pacCMOTPEHBI Ha JEKIMAX. AHATOTHYHBIC 3aa49X CTYACHTH! JOJDKHBI PELIUTD
CaMOCTOSITENIFHO, UCTIONb3Ys PEKOMEHI0BAaHHYIO JINTEpaTypy. byayT oTMedeHsI 3a1aun «BepxXHeil» cioxkHOCTU. Pemmenne Takux
3a7a4 TpeOyeT OT CTy/eHTa HaBBIKOB U IIPEICTaBIIsIeT COOO0H OIEHKY HaBHIKOB PEIICHMS 3aad MOBBIICHHON CI0KHOCTH.

Kasx/iplif BOIpOC 3aaHKs OLICHEH B OIPEACICHHYI0 CYyMMY 0alIOB B 3aBUCHMOCTH OT CJIO)KHOCTH M YPOBHSI (3HAHHMS, YMEHUS U
HaBbIkH). [lonHas cymMMa 6ayuioB mpuMepa KOHTPOJIBHOM paboTs! paBHa 50.

Konkpernsie ycnoust Habopa 6ayuioB 3a paboTy B ceMECTpe ONpeneIsroTcs JeKTopoM. OOINM ocTaeTcs ciaeayomee MpaBuio.
B Teuenne cemectpa cTyzneHT HaOupaeT cymMMmy OaJLIOB IO Pe3ylbTaTaM TECTOBBIX ONPOCOB (Hampumep, S0 6amios), mo
pe3yabTaTaM cauu AByX 3agaHuil (Harnpumep, 80 6aiUIoB) M 10 pe3ysbTaTaM ABYX KOHTPOJBHBIX (Harmpumep, 100 GamioB).
Kpowme Toro, 3a pemenue 3a1a4 MOBBIICHHOHN CIIOKHOCTH JOMAITHEr0 331aHusl CTYISHT MOXeT HabpaTh IpeMHUaIbHbIe
(OoHycHBIC) GayuTbl IO ABYM 3a7aHusaM (Hampumep, 30 6amnos). [TonHbli 6at olleHHBaeTCS B IaHHOM citydae cymmon 230
6aitoB. 1o pe3ynpraTaM UTOrOBOIO PEHTHHTA CTYICHT MOXKET HaOpaTh HEKOTOPYIO CYMMY, KOTOpasi OLleHnBaeTcs B %
OTHOCHTEIBHO TTOJHOTO Oasia.

Htorosas onenka nuddepeHIpoBaHHOTO 3a4eTa BEICTABIIETCS B COOTBETCTBUH CO CXEMOM, IPUBEICHHOH B CIEAYIONIEM
paznene.

IIpomexyTouHas arTecTany B BUJIE TECTOB M KOHTPOIBHBIX PabOT
IIpumepul 6onpocos 6 mecmax.:
1. TIlepeunciuTe OCHOBHBIC MOJEIH CHIFHO KOPPEINPOBAHHBIX CHCTEM, OIHIINTE U3 OCOOCHHOCTH U YKaXXUTE 00JIacTH
HNpUMEHEHHSI.
VKaXuTe OCHOBHBIE BB (PPYCTPAIIMH B CIIMHOBBIX CHCTEMAX
3amumute HepaBeHCTBO bema B ciryyae cunrietnoi JI1P mapsr.
3anmuiuTe raMIIbTOHAAH B Moenn boze-Xab6apaa.
3anmumuTe ypaBHeHHE Jpaka T SJIEKTPOHA B rpadeHe.
Jaiite onpezneneHre MaiopaHOBCKOTO (hepMHUOHA B (JU3UKE TBEPIOrO Tela.
Omnuiyte GU3NYECKyI0 IPUINHY BO3HUKHOBEHUsI APOOHOTO KBaHTOBOTO 3¢ dekra Xoa.

Nogapwh

IIpumepel 3a0au 6 KOHMPONILHBIX pAOOMAX:
1. BBIUHCIHUTH SHEPTHIO OCHOBHOTO COCTOSHHS Moenn Xab0apaa B peiene CHiIbHOW KOppesauun (T10 TEOpHH
BO3MYILIECHHN).
2. BbIYHCINTB SHEPTHIO OCHOBHOTO COCTOSHMS MosienH Xabbapia B cliydae TOYHOTO PELICHHUS I IBYX Y3JIOB.
3. Tloctpouts ocHOBHOE cocTostHUE st S=1/2 monenu ['eiizenOepra Ha TpeyroNbHUKE, HAUTH €0 CBA3b C KIIACCHIECKON
120-rpagycHoi CTPYKTYpOH.

INepeyeHb BopocoB i AuddepeHIMpOBaHHOrO 3a4eTa

IIepexon Mortra.

Mopens Xab66apa, anredpa onepatopos Xabbapaa, S-d Moaens.
DJeKTpOHHbIE IEPEXObl, APOOHAST BAICHTHOCTD.

Mopens @anukoBa-Kummiamnna.

PerynspHas Monens AHIepcoHa.

Pe3onanc A6pukocosa-Cyna-Haraoxu.

BricokoTemnepaTypHasi CBEpXIPOBOIUMOCTD B KyIIpaTax.
BeicokoTeMnepaTypHasi CBEpXNpOBOAMMOCTb B THUKTHIAX.
BeicokoTeMneparypHasi CBEpXNpOBOAMMOCTb B THAPHIAX.

0. TIpoGiema OCHOBHOTO COCTOSIHUSI aHTH(eppOMarHeTka, Gppycrpanus pasHbIX BHIOB.
1. Huzkopa3MepHBIIf MarHETH3M.

12. Cnun-op6uransHast Mogens Kyrems-XoMckoro.

13. OIIP mapa — cunrier, HepaBeHCTBa bemra.

14. 3amyTaHHOCTB B TBEPJOM TEIE.

15. KBaHTOBBIC TOUKH.

16. Mogens bo3ze-Xab6apaa.
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17. ®oTOHHBIE KPUCTAIIIEL.

18. VYriaeponHbie HaHOTPYOKH, QyIIepEHBI.

19. T'paden, 3anaua CnonueBckoro-Beiicca, cBsi3b ¢ ypaBHenueM Jlupaka.

20. Mertamnueckuii BOMOPOI: DKCIEPUMEHT U TEOPHSL.

21. TomoJOTHYECKUH AUINEKTPHUK, TOMOJIOTHUCCKH 3AlUIICHHbIE COCTOSHHMS.

22. KupaiapHOCTB, MafOPaHOBCKHE COCTOSTHHS B TBEPJIOM TeJIe.

23. AHHOHBI, CEMHOHBI.

24. HopManbHbIH, aHOMaJIBHBIA ¥ KBAaHTOBBIH 3¢ dekTs! Xoa.

25. ®dpaxransl, MHOXecTBO MaHnens0poTa, GpakranbHas (IPOMeXyTOYHAs ) Pa3MEPHOCTb.
26. KsauTOBBIC (ha30BbBIC IEPEXO/IBI.

4. Kputepnu ouennBanust (1 depeHIHpPOBAHHBII 3a4eT)

Onerka HabGpannsle 6amist

oTingHo (10) 6osee 90%

oTIn4HO (9) oT 80% 10 90% BKIIIOUUTETHHO

xoporo (8) oT 70% 1o 80% BKIFOUUTEIBHO

xoporo (7) oT 60% 110 70% BKIFOUUTEITBHO

xopoio (6) oT 50% 1o 60% BKIFOUUTEITBHO

YIOBIETBOPHUTEIBHO (5) ot 40% 10 50% BKIFOUUTEIHHO

YIOBIETBOPHUTEIHHO (4) ot 30% 10 40% BKIFOUUTEIHHO

YIIOBIETBOPUTEIBHO (3) TpebyeT NOMONHUTENEHOTO TECTUPOBAHHUS IO TPOOJIEMHBIM BOIIPOCAM
(Temam)

HEYJIOBJIETBOPUTEIHHO (2) He nosy4eHa yoBleTBOpHUTEIbHAS OLICHKA B IEPHO]] 3a4€THOH CECCUHL.

5. MeTtoanyecKkue MaTepuallbl, ONpeesiiolie Npoue1ypbl OLleHUBAHUS 3HAHMI, yMeHHii, HABBIKOB H (HJIH) ONbITA
AesiTeIbHOCTH

Bo Bpemst mpoBeeHns 3a4eTa CTYAEHTHI MOTYT NOJIb30BAThHCS IIPOTPAMMON AUCIIUIUINHEI ¥ COOPHUKAMU JOMAIIHUX 3aaHuH, a
TaKxKe yu4eOHOH, yueOHO-MeTOANYECKOH U CIpaBOYHOM uTepaTypoil. [lepes HauanoM 3a4eTHOM CeccHu CTYEHTHI OTY4aroT
nepedeHb BOIIPOCOB, OTBETHI HA KOTOPbIe HEOOXO0IMMO 3HATh [UIS YCHENIHON Cauy 3a4era.



