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1.IlepeyeHb KOMIETEHIIMI C YKa3aHUEM 3TaroB UX (POPMUPOBaHUS B MPOLIECCE OCBOCHUS

00pa30BaTeIbHON IPOrpaMMb’

Kon u HanMeHOBaHNE KOMIETEHINH Oransl GopMHUPOBAHUS
OIIK-1. CnocobeHn mnpuMeHATh ©Oa30Bble 3HaHHMS B | 1.PaboTa Ha yueOHBIX 3aHITHSIX
obnacTu (bU3MKO-MaTEMAaTUIECKUX u (umm) | 2.CamocrosiTenbHast pabora
€CTECTBEHHBIX HayK B cdepe cBoeil mpodeccHOoHATBHOMI
JESITeTbHOCTH.

2. Onucanue nokasaTesieil U KpUTeprueB OIIEHUBAHUS KOMIIETCHIIUN Ha Pa3JIMUHbBIX ATarax

ux (POPMHPOBAHHUS, ONIMCAHKE HIKAJ OLIEHUBAHMS

OuenuBa | YpoBeHb Oransl Onucanue rnokasaresieu Kpurepun | Ilxkana
emble | cpopmup | GpopmupoBa OLICHUBAH | OLICHUBAH
KOMIIETE | OBAHHOC HUs ust ust
HIIUH TH
OIIK-1 [ToporoB | 1.PaGota Ha | 3HaTb: OCHOBHBIE Mojenu 3amad B | pedepar, | Llxama
BIN yueOHBIX paMKax JUCLMIUIMHBI C Y4YeTOM HX | pelleHUe | OLEHHMBAH
3aHATUSX IpaHull IPUMEHUMOCTH. 3ajad, usi
2.CamocTost | YMeTh: TIpaMOTHO MCIIOJIb30BaTh B | JoMallHee | pedepara
TEJIbHAsA npodeccuoHanbHOM nesrenpHOCTH | 3amanue | Ilkxana
pabota 0a3oBble 3HaHUSA (PyHIAAMEHTAIbHBIX OLICHUBaH
paszeioB KBaHTOBOM TEOpUHU, us
CO371aBaTh MOJIENH TUIIOBBIX peleHus
pohecCuOHATBHBIX 3a1a4y u 3a1a4y
MHTEPIPETUPOBATH IIOJIy4YEHHBIE Hlkana
pe3ysnbTaThl €  y4€TOM  IpaHuIl OLICHUBaH
IIPUMEHUMOCTH MOJEIIEH. us
JIOMaIITHeT
0 3a/laHus
[Iponsun | 1.PaboTa Ha | 3HaTh: 3HaTh OCHOBHBIE MOJENH 3a7a4 | pedepar, | [lxama
yThII yueOHBIX B paMKax AWCLMIUIMHBI C Y4ETOM HUX | pPELICHHE | OLIEHUBaH
3aHATUSX IPaHULl IPUMEHUMOCTH. 3ajad, usi
2.CamocTost | YMeTh: TIpaMOTHO HCIIOJIb30BaTh B | JoMallHee | pedepara
TeJIbHas npodeccuoHanbHOM JeATeNbHOCTH | 3amanue, | Illkxama
pabora 0a3oBble 3HAHUSA (PyHAAMEHTAJIBHBIX | MPAKTHYEC | OLICHUBAH
pas3zenoB KBaHTOBOI TEopuH, Kast us
co3/aBaTh MOJIENH TUIIOBBIX | MOATOTOBK | PELLIEHUS
npoheccuoHaTBHBIX 3a1a4y u a 3a1a4y
MHTEPIPETUPOBATH IIOJIy4YEHHBIE Hlkana
pe3ynbTaThl C  y4€TOM  TpaHuIl OLICHMBaH
IIPUMEHUMOCTH MOJIEJIEH. usi

1 YKasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C YTBEPXAeHHOoM PMN/,

2 YKa3sblaeTcA MHGOPMaLMA B COOTBETCTBUM C yTBEPXKAEHHOM P/,




Bragers: MeTogamMu MCHONB30BaHUS B JIOMAIIHer
npodeccuoHanbHOM JeSITeIbHOCTH 0 3a/1aHus
0a30BBIX 3HAHUN (PyHIAMEHTAIBHBIX [Ixana
pa3zesnioB KBAaHTOBOM TEOpUU  JUIS OLICHUBAH
CO3JaHUS MoJenen THUITOBBIX us
npodeccuoHaTbHBIX 3a1a4y u paKTHye
HUHTEpIpeTau MOJIyYEHHBIX CKOM
pe3ylbTaTOB €  y4€TOM  TpaHUIl MOJIFOTOB
IIPUMEHHUMOCTU MOJECIICH. KU
Ommcanue mKan OICHHUBAaHUA
[MIxamna n KPUTCPHH OLCHUBAHUWS PCIICHUA 3a1a4
YPOBHU OLICHUBAHHUS Kputepuu onieHuBanus bambt
Buicoxuti( omnuuno) Ecnu crynent pemnn 71-90% ot Beex 3agau 8-10
Onmumanovusiii( xopowo) | Ecnu crynent peurmn 51-70% ot Beex 3aaau 5-7
Yooseremeopumenvnoiii Ecnu crynent pemnn 31-50% ot Beex 3agau 2-4
Heyooenemsopumenvnuiii | Ecnu ctynent pern 0-30% oT Bcex 3agau 0-1
[ITkxana ¥ KpUTEPUU OLICHUBAHUS JOMAIIHUX PadOT
YpOoBHU OLICHUBaHUS Kputepuu onieHuBaHus bambt
Buvicokuii( omauuno) Ecmu crynent pemun 71-90% ot Bcex joMamHux padboT 8-10
Onmumanvuwiii( xopowo) | Eciu cryaent pemmun 51-70% oT Bcex 1oManiHux padot 5-7
Yooenemeopumenvnuwiii Ecnu crynent pemun 31-50% oT Bcex JOMamIHUX padoT 2-4
Heyoosnemsopumenvnuwiii | Ecnu ctynent pemm 0-30% oT Bcex ToOMalIHUX padoT 0-1
[Ikana onenuBanus pedepaTon
YpoBHU OlICHUBaHUS Kputepuu onieHuBaHus Bbambt
Buicokuii( omauuno) Ecnu crynent otpasun 71-90% temsl B pedepare 8-10
Onmumanovusiii( xopowo) | Ecnu ctynent orpasun 51-70% temsl B pedepare 5-7
Yooeremeopumenvhuwiil Ecnu crynent otpasuin 31-50% temsl B pedpepare 2-4
Heyooenemsopumenwvuuiii | Ecnu ctynent orpasun 0-30% temsl B pedeparte 0-1

[ITxana olleHMBaHUS MPAKTUYECKOU MOATOTOBKHU




Kpurepun onieHnBanus bann
bl

BBICOKAsI aKTHBHOCTh Ha MPAKTUYECKON MOATOTOBKE, BHITIOTHEH(BI) 3a/1a4¥ / KOHTPOJIbHBIC 5
paboThl / 0TpabOTaH ATOPUTM PEIICHUS 3a/1a4 10 KKIOH TeMe

CpeIHsisl aKTUBHOCTh Ha MTPAKTUYECKON TIOJITOTOBKE, BBIITOIHEH(bI) 3a71a91 / KOHTPOJIbHBIE 2
paboThl / HE MOJHOCTHIO 0TPA0OTaH AITOPUTM PEIICHUS 3a/1a4 110 KKIOH TeMe

HU3Kas aKTUBHOCTh Ha MPAKTHYECKOM MOJATOTOBKE, 3a/1a4¥ / KOHTPOJIbHBIC PabOTHI / HE 0

OTpa6OTaH AJITOPUTM PCHICHUA 3a1a4 110 KaX(HOﬁ TEMC.

3. KonTpoJsibHbIE 3a7aHus WA HWHbIE MaTepHayibl, HEOOXOJIUMBbIC Il OIEHKU 3HAHWUH,
yMEHUHN, HaBBIKOB W (WJIM) ONBbITA JIEATEIHOCTH, XapaKTePU3YIOIIUX  ATallbl
(dhopMHUpOBaHUS KOMIIETSHIIUI B IIpollecce OCBOSHUSI 00pa30BaTeIbHOM MPOrpaMMBbl

Texkymii KOHTPOJIb

OIIK-1. CnocobeH mpumeHsTh 0a30Bble 3HAHUS B 00JACTH (DPU3MKO-MATEMATHUYECKUX U
(n1M) ecTEeCTBEHHBIX HayK B cpepe cBoer mpodecCHOHANBHOM NESITEIbHOCTH.

3HaTh: 3HATh OCHOBHBIE MOJENM 331a4 B paMKaxX AMCUUIUIMHBI C YYETOM HMX TIPAHUI
IIPUMEHUMOCTH.

3aganusi, HeoOXxoaumble Mg oueHuBaHus chopmupoBanHoctu OIIK-1 Ha moporoBom
YPOBHE

Hepequb IIPUMCPHBIX JOMAIITHUX Ba,Z[aHI/Iﬁ 10 AMCHOUIIIINHC

1. BonHoBas pyHKIMS 3a0a€TCS HA BCEH BEIIECTBEHHON OCH BBIpaKECHUEM
2
—X
Y(x) = Axexp |=—
(x) dpr

I'ZI€ X0 — KOHCTAHTa C Pa3MEPHOCTBIO JUIMHBI. BBIYMCINTE HOPMUPOBOYHYO KOHCTAHTY

)

2. JlokazaTh TOXIECTBA:
[£,G] =[G, F];{F, G} ={G,F}.
3. Pa3noxuts onepatop (£ —A¢)” MO CTENeHsAM Majoro mapaMeTpa A.

4. PackpbITh CKOOKHU:

(-2 B2 )

Xo Do/ \Xo Po/ “Xo Do X0 Po
S. BBIUMCIIUTE KOMMYTATOPBI:
[r, D)); [0, 72); [r2, rD)); [0% )]s [2 A [p2 A [ (), A
6. JlokazaTb, 4YTO MPOU3BOJBHBIN OMEPATOP MOMXKHO OJHO3HAYHO MPEJICTABUTH B BUJE
CYMMBI 3pPMHUTOBA U aHTU3PMUTOBA ONEPATOPOB.
7. 3anucath onepatopsl £, u £2 B cepruecknx KOOpAUHATAX.
8. [TonmyunTh aHATUTUYECKUI BUJ OTiepaTopa 3-MEpPHOTO C/IBUTA:
T Y@ €Y —a).

9. Cpenn BenuuuH r, p, L, L? HaliTh mapbl COBMECTHO M3MEPHUMBIX. J[JIi COBMECTHO



HN3MECPHUMBIX 3alINCaTh COOTHOIIICHUSA HGOHp@I{CHéHHOCTCﬁ.

10. [Tokazate, uto ¢yukmus Y(0) =cos § sBusercs coOCTBEHHOW (GyHKIIHEH
orepaTopa

-1 d , d )
F=—- (sme E)’ Y HAUTH COOTBETCTBYIOIIEEe COOCTBEHHOE 3HAUCHUE.

3amganus, HeoOXoauMble s orieHuBaHUs chopmupoBanHoctr OIIK-1 Ha mpoaBuHyTOM
ypOBHE

[Tepeuenpb Tembl pedepaToB MO TUCHUIUIMHE

MaTpuuHbIi ¥ BOJTHOBOM MOJAXO/bI B KBAHTOBOW TEOPHH.

MeTton KOHTHHYaJIbHOTO MHTETPala B KBAHTOBOW TEOPHHU.

KorepeHTHbIE COCTOAHUS B KBAHTOBOW TEOPUU U UX ITPUMEHECHHUE.
@ynkuus Buruepa B KBAHTOBOU TEOPHH.

YucTele 1 CMENMIaHHbIE COCTOSIHUS. MaTtpuiia IJI0THOCTH.

Ynpyroe paccessHue B HIEHTPAIBHOM IOJIE.

MeTon KBa3UKIaCCUYECKOr0 NPUOIMKEHHSI B KBAHTOBOM TEOPUHU.
CnoxeHrne MOMEHTOB B KBaHTOBOM Teopuu. Teopema Buruepa — Dkkapra.
9. DJIEKTPOHHBIA MapaMarHUTHBIN PE30HAHC.

10. VYpaBuenwue llIpénunrepa u mpocTpaHCTBEHHO-BPEMEHHBIE TIPeoOpa3oOBaHus.
11.  VYpaBuenwue Ilaynu u kanuOpoBOYHBIC MPEOOPA3OBAHMS.

12. CnuH 31€KTpOHA U KBAHTOBBIE KOMIIBIOTEPHI.

i A e

YMeTh: rpaMOTHO HCHOJb30BaTh B MPO(ECCHOHANBHOM AESITeNbHOCTH 0a30BblE 3HAHMS
(yHAaMEHTaIbHBIX pa3[EJOB KBAaHTOBOM TEOpUH, CO3/1aBaTh MOJEIH THUIOBBIX
NpOo(EeCCHOHANIBHBIX 3aJjad ¥ WHTEPIPETUPOBATH IOJIYYEHHBIE PE3YyJIbTaThl C YYETOM
IPaHUL TPUMEHUMOCTH MOJIEIIEH.

3aganus, HeoOXxoauMble miia oneHuBaHus chopmupoBanHoctd OIIK-1 Ha moporoBom
YPOBHE

Ilepeuens 3a1a4 Ha pELICHUE 3a1a4 110 JUCIUILIIMHE

1. HaiiTu MaTpuuHblii dneMeHT <n+ 1[¥°|n> 11 OZHOMEPHOTrO TapMOHHYECKOTO
OCUMJIIATOPA.

2. Beuncnuts a'a” —a’a’, tAe a — TOHWKAIOUIMK omneparopa IS OJHOMEPHOTO
FapMOHHUYECKOT0 OCHUILISATOPA.

3. B coctossHMM ¥, C ONpeAeN€HHON MPOEKIMEN YriIoOBOr0 MOMEHTa Ha OCh Zz, T.C.
Korna J. ys, = mh y;,, HAlTH cpeanee 3HaueHue <J,J>.

4. Yactuiia Maccol m JIBUKETCS B LIEHTPAIbHO-CUMMETPUYHOM I0JI€ U HaXOAUTCS B
chepuIecKu-CHMMETPUYHOM CTAIlMOHAPHOM COCTOSIHUM. BojHOBas (QyHKIMS YaCTHIIHI B

3ToM coctosHun ¥'=Ae”. HailTu mnoreHuuManbHyr0 53Hepruto yactunbl U(r), eciu
U(o) = 0.



5. DNEeKTpOH B aTOM€ BOJOPOJa HAaXOJIUTCS B OCHOBHOM cOCTOsSiHMU. Hailith cpengnee
3HAQUCHHUE KBaJpaTa paauyca 3JICKTpOHa <r*>,

3ananus, HeoOXoauMble sl oneHuBaHus copmupoBanHoctu OIIK-1 Ha mpoaBunyTOM
YpOBHE

Ilepeuenb 3aa4 Ha peIlICHUE 3a]1a4 10 AUCIUTLIINHE

1. Haittu matpuunslit anemeHT <[/-1|L,|[[> nns opOuTaibHOrO MOMEHTA UMITYJIbCA.

2. Haiitn cpennee 3HaueHue <p,>> ais coctosauus ¥=2"2(¥, + ¥,.), rae ¥, u ¥, —
HOPMUPOBAHHBIE COOCTBEHHbIE BOJHOBBIE (YHKIMH OJIHOMEPHOTO TapMOHUYECKOTO
OCLIIIIJISITOPA.

3. Beruucauts exp(ipoy), rae o, — matpuna [laymnm.

4. DNeKTpOH B aTOM€ BOAOPOJA HAXOAUTCA B  CHEpUUECKU-CUMMETPUYHOM
CTAallMOHAPHOM COCTOSIHUH, OITMChIBAEMOM BOJIHOBOM pyHKumen ¥ = Ae*. HaliTu 3Hepruto
AJIEKTPOHA B 3TOM COCTOSIHUM.

5. BosiHOBast (hyHKITMSI YaCTHUIIBI, HAXOIAIICHCS B OTHOMEPHOM COCTOSIHMM, B 00JIACTH
x > 0 paBHa P(x) = A(e™ — e2*), a BHe »TO} 00nactu ¥(x) = 0. Halitu nocrosunyro 4 >0
1 BEPOSATHOCTh HAXOXJEHUS YacTUIlbl Ha oTpe3ke [1/a, 2/ a].

Bnagers: MeromamMu UCHONIB30BaHUS B MNPOPECCHOHATBHOM JAEATEIbHOCTH 0a30BbIX
3HaHUU (pyHAAMEHTaIbHBIX PA3/1€JI0B KBAHTOBOU TEOPUHU ISl CO3/IaHUSI MOJENIEH TUIIOBBIX
PO EeCCUOHANIBHBIX 33J1a4 U MHTEPIPETALUU MOJYUYEHHBIX PE3YJIbTATOB C YYETOM I'PAHUIL
MIPUMEHUMOCTH MOJEIIEH.

3aganusi, HeoOXoauMble 11 oueHuBaHus cpopmupoBanHocTH OIIK-1 Ha mpoaBuHyTOM
YpOBHE

[Tepedens 3agaHnil 111 TPAKTUIECKON TOATOTOBKH

1. HccnenoBarh BBIBOJ ypaBHEHUs BOJIHBI Ji€ bpouis Ha OCHOBE 3HAHWM: BOJIHBI €
bpoitns, necranmonapunoe ypaBHeHue Illpénunrepa, BomHOBasi (yHKIMS, ypaBHEHHUE
HEpa3phIBHOCTH, CTanMoHapHoe ypaBHeHue [lpéauHrepa, COOCTBEHHBIE HHEPTUU U
COOCTBEHHBIC BOJHOBBIC (DYHKIIMH, YAaCTHIIA B TOTCHIIMAIBLHON sME€, MOTCHITMATbHBIN
Oapbep U TYHHEIbHBIN 2P (DEKT.

2. Onpenenuth omnepaTopbl (GU3MYECKUX BenWuyuH. HaiiTu cpenHue 3HAYCHUS W
HEOMpEACICHHOCTH  (pu3ndeckux BeaudyuH. [IpocTpaHCTBO  BOJTHOBBIX  (DYHKITUH.
Oneparopsl pusnyeckux BenunH. CpelHre 3HAYCHUS U HEONPEAeTIEHHOCTH (PU3NUECKUX
BennuuH. Kputepun TouHoro wusmepeHus Qusnueckux BeauduH. COOTHOIICHUS
Heonpeaenéunoctei ['eitzenOepra. YpaBHenue IpeHdecta. CoOCTBEHHbIE 3HAYCHUS U
BOJIHOBBIE (DYHKIIMU OTEpaTopoB (U3UYECKUX BEIUMYMH. PenyKius BOJTHOBOW (DYHKITUU.
MartpuuHbIE€ 3JIEMEHTBI ONIEPATOPOB.



3. N300pa3uth rpaduk ypaBHEHHs COOCTBEHHOW BOJIHOBOM (DYHKIIMM KBaHTOBOTO
rapMOHHUYECKOTr0 ocuuuIsiTopa. OJHOMEPHBIA KBAHTOBBI TapMOHUYECKHA OCLMILISATOP.
VYpoBHu 3Hepruu. [loBpImaronmii ¥ MOHWXKAIOLUN ONEPaTOPbl U COOCTBEHHBIE BOJIHOBBIE
(GYHKIIUM KBaHTOBOTO TAPMOHHYECKOT0 OCHIIUIATOpa. MeTo dakTopusanuu

4. Paccuutare cnuH 35IeKTpOHA. YTIJIOBOM MOMEHT B KBAaHTOBOM MEXAaHHKE.
CoOcTBeHHbIE 3HAUYEHHUS U CTPYKTypa COOCTBEHHBIX (YHKIMI olepatopa YIioBOTO
MoMeHTa. OpOUTANIbHBIA MOMEHT UMITyJIbca. ET0 cOOCTBEHHbIEC 3HAUEHUSI U COOCTBEHHbIEC
¢yskuun B cepudeckux koopauHatax. CnuH. OmnepaTtop crnuHa 3eKTpoHa. CIHHOpBI.
Martpuus aynu

5. Onucath U U300pa3UTh ABUKEHHUE B IIEHTPATIbHO-CUMMETPUYHOM I10JI€ B KBAHTOBOM
mexaHuke. BomoponononoOusiii arom. Ero ypoBHM sHepruu, cOOCTBEHHBIE BOJIHOBBIC
¢yukuuu.  KBaHTOBBIE 4yMciia  BogopojomnoaoOHoro aroma. [lpaBuna  orbopa.
N3oTtonuyeckuii cABUT. ATOMBI IIEJTOYHBIX METAJIIIOB

[IpomexxyTouHast aTTecTanms

OIIK-1. Cnocoben nmpumeHsATh 0a30Bble 3HAHUS B 00JACTH (PU3MKO-MATEMATHUECKUX H
(1K) eCTECTBEHHBIX HAayK B cpepe cBoer MpoPecCHOHATBHOM €SI TEIbHOCTH.

3HaTh: 3HAThb OCHOBHBIE MOJENM 33/Ja4 B paMKax JAMCHMIUIMHBI C Y4€TOM HX TpaHUIL
MPUMEHUMOCTH.

YMeTh: rpaMOTHO HCHOJb30BaTh B MPO(ECCHOHATBHOW AESITENbHOCTH 0a30BbIE 3HAHMS
(GyHIaMEHTaNbHBIX pa3/ieJIOB KBAaHTOBOW TEOpUH, CO37aBaTh MOJEIM  THUIOBBIX
npo(ecCHOHANBHBIX 3aJlad M HMHTEPIPETUPOBATH IOIYYEHHBIE DPE3YJbTaThl C YYETOM
I'PaHUL] IPUMEHUMOCTH MOJIEIIEN.

Bnagers: MeronmamMu HCHOJIB30BaHUS B MNPOPECCHOHATBHOM JAEATEIbHOCTH 0a30BbIX
3HaHUU (pyHAAMEHTaIbHBIX PA3/1€JI0B KBAHTOBOW TEOPUHU ISl CO3/IaHUSI MOJEIEH TUIIOBBIX
PO EeCCUOHANIBHBIX 33J1a4 U MHTEPIPETALUU MOJYUYEHHBIX PE3YJIbTATOB C YYETOM I'PAHUIL
MIPUMEHUMOCTH MOJEIIEH.

3ananusi, HeoOXoauMble s olleHuBaHus chopmupoBanHoctu OINK-1

[Tepedyenb BOmpOCOB AJ1s1 SK3aMEHA

Bounsl ne bponns. [IpaBuiio kBaHTOBaHHUS.

Hecrammonapnoe ypaBuenue lIpénunrepa.

BonnoBas ¢pyHkuus. YpaBHeHHE HEPA3PHIBHOCTH.
CraumonapHoe ypaBuenue lIpénunrepa.

YacTtuiia B HOTCHIIHAIBHOU SIME.

[ToTenmanpHbINA Oapbep U TYHHEIbHBIN YPHEKT.
[IpoctpancTBO BOTHOBBIX (PyHKITHH. OniepaTopsl PU3NIECKUX BETUIHH.
Cpennue 3Ha4eHUS U HEOMPEASIEHHOCTU (DU3NIECKUX BEITMUMH.
CooTtHomieHust Heonpeaenennocrei ['eiizenoepra.

0. VYpaBHenue DpeHdecTa s IBOTIOUUHN PUMIECKUX BEJIUUMH.

i SRR A



11. Habop coOCTBEHHBIX 3HAUYEHUH M BOJHOBBIX (PYHKLIMH OIEPaTOPOB (PU3NYECKUX
BesnunH. Ero cBoucrsa.

12. Matpuunsiii popMaan3M B KBAHTOBOW MEXaHHKE.

13.  OpHOMEpHBII KBAHTOBBIM TapMOHHYECKHH OCHWLIIATOP. YPOBHU SHEPIHUH.
MaTpu4HbIE JIEMEHTHI OIIEPATOPOB KOOPAUHATHI U UMITYJIbCA.

14. TloBpImarOnmMii U MOHMWKAIOIMIUNA OMEPAaTOPhl U COOCTBEHHBIE BOJIHOBBIC (PYHKIIMU
KBaHTOBOI'O FAPMOHHYECKOr0 OCHUIUISTOPA.

15.  VYrnoBoii MOMEHT B KBaHTOBOH MexaHuke. COOCTBEHHbIE 3HAYEHUS] U CTPYKTypa
COOCTBEHHBIX (PYHKIIMI OIlepaTopa yrioBOr0 MOMEHTA.

16. OpOutanbHbIE MOMEHT UMIyJbca. Ero coOCTBEHHbIE 3HAYEHHsI U COOCTBEHHBIE
GyHKIUM B cPepruyecKUX KOOpIAUHATAX.

17.  Cnun. Oneparop cnuna 35ekTpoHa. CrimHopsl. Matpuns! [ayinmn.

18.  JIBM>KeHHE B LIECHTPAJIbHO-CUMMETPUYHOM I10JI€ B KBAHTOBOW MEXaHUKE.

19. BognopomononoOHbiii aToM. Ero ypoBHM SHEprud U COOCTBEHHBIC BOJIHOBBIC
(GyHKIMH.

20. KBanrtoBbie uncna BogopoaonoaooHoro aroma. [Ipasuna ordopa.

21. MHM3orommueckuul cABUT. ATOMBI IIEJIOYHBIX METAIIOB.

4. Meroaruueckue MaTepualibl, ONMPEACISIIONINE MPOLEAYPbl OLICHUBAHUS 3HAHUN, YMECHUH,
HaBBIKOB M (WJM) OMNbITa JACATEIBHOCTH, XaPaKTEPU3YIOMIMX ATalbl (OPMHUPOBAHUS
KOMIETECHIINUN

TpebGoBanus Kk 9K3aMeHy

OneHrBaHNE CTENEHN OCBOCHMSI 00YyYarOIIUMUCA AUCLMITIMHBI OCYIIECTBISETCS HA
ocHoBe monoxeHus «llomoxxeHne o0  OaIBHO-PEHTHHTOBOM  CHCTEME  OIICHKHU
ycreBaemMocT cTyieHToB ['YII».

ComnocTaBUMOCTh PEUTUHTOBBIX NTOKA3aTENEN CTYICHTA IO PAa3HbIM IUCLUIUIMHAM U
banabHO-pEUTUHIOBOM CHCTEMBl OLEHKH YCIIEBAEMOCTH CTYACHTOB OOecrneYnuBaeTcs
MPUHATHEM €IUHOTO MEXAaHHM3Ma OLIEHKM 3HAHWM CTYJEHTOB, BBIPAXEHHOTO B Oalliax,
cornmacHo koTopomy 100 OamioB — 53TO TMOJHOE YCBOEHUE 3HAHUM 1O Yy4yeOHOU
JUCIUIUIMHE, COOTBETCTBYIOLIEE TPEOOBAHUAM yUeOHOM POrpaMMBbl.

MakcumanbHbI pe3yibTaT, KOTOPBIA MOXKET OBITh JOCTUTHYT CTYJIEHTOM IIO
KaxaoMy U3 biaokoB pelituHroBoit onenku — 100 6aos.

[Ikana cOOTBETCTBUS PEHTHHIOBBIX OLIEHOK MSATHOAIIHHBIM OLIEHKAM:

100 — 81 GammoB — «oTimuHO» (5); 80 — 61 GaymmoB — «xoporo» (4); 60 — 41 6amnoB —
«ynoByieTBopuTeabHOY (3); 10 40 6aIoB — «HEYOBIETBOPUTEIHHOY.

OTBeT oOOyuwaromierocsi Ha 93K3aMEHE OLIEHHMBAeTCs B OajljlaXx € y4YeTOM IIKajbl
COOTBETCTBUS PEUTHUHIOBBIX OLIEHOK MSATHOAUIBHBIM OLIEHKAM.

B 3au4€THO-3K3aMEHAILIMOHHYI0 BEIOMOCTh M 3a4ETHYHO KHW)KKY BBICTABIIIFOTCS
OLICHKH MO MATHOAJILHON 1IKAJIE U PEUTUHIOBbIE OLIEHKH B OaJuiax.



[Ipy mosyyeHMH CTYACHTOM Ha 3K3aMEHE HEYIOBIECTBOPUTEIIBHON OLEHKU B
BEJIOMOCTh BBICTABIISICTCS] pEUTUHTOBAs OIleHKA B Oamtax (<40 6amioB), COOTBETCTBYIOMIAS
(haKTUYIEeCKUM 3HAHUSIM (OTBETY) CTYICHTA.

Kputepun orieHKH 3HaHUN CTYIEHTOB B paMKax KaXXIOW y4eOHOW NUCIUTUIMHBI WIN
Ipynn JUCHUIUIMH BbIpa0aThIBAIOTCS MPENOJaBaTesIMH COTJIACOBAaHHO Ha Kadeapax
YHuBepcurera UCXoas U3 TpeOboBaHU 00pa30BaTEIbHBIX CTAHIAPTOB.

JInst nomycka K 3K3aMEHY HY>KHO BBIIIOJIHUTH BCE JIOMAlIHUE 3aJaHusl, PEIIUTh BCE
3a/layy, a TaKKe 3allUTUTh OAUH pedepaT mo BbIOOpY cryieHTa. Ha sk3aMeHe cTyneHT
JOJKEH OTBETUTH Ha JBA TEOPETUYECKUX BOIMPOCA.

HToroBasi olleHKa CKJIaJbIBAECTCS U3 OLECHOK 3a MOCEHIEHUE 3aHATHM, 3a OMPOCHI, 32
JIOMalllHKE 3a7aHusl, 32 KOHTPOJIbHBIE pa0oThI, 32 pedeparT, a TakKe 3a IK3aMEH C OLICHKOM
HE MEHEE «yJIOBJIETBOPUTEIbHO». MakcuMalbHas utoronas ouenka — 100 6amios.

[Ikana oneHnBaHus dK3aMeHa

Kpurepuu onieHuBaHus bayel

[TonHple W TOYHBIC OTBETHI Ha JIBa BOIpPOCa HK3aMeHalMOHHOTO Ouiera. CobomHoe | 21-30
BJIAJICHUE OCHOBHBIMU TE€PMHUHAMHU U TOHSTHSAMHU Kypca; IOCJIEIOBATEIbHOE M JIOTHYHOE
U3NI0KEHUE MaTepHalia Kypca; 3aKOHYEHHBbIE BBIBOJBI M OOOOIIEHHS MO TEME BOIPOCOB;
MCYEPIBIBAIOIINE OTBETHI HA BOITPOCHI IPH ClIaye IK3aMeHa.

[TonHble U TOYHBIE OTBETHI HA JBa BOMPOCA HK3aMEHALIMOHHOTO Omiera. 3HaHHWE OCHOBHBIX | 15-20
TEPMHHOB U MNOHSATUH Kypca; IOCJIENOBAaTEIbHOE W3JIOKEHHE MaTepuaja Kypca; YMEHHue
(dbopMyHpoBaTh HEKOTOPHIE 0O0OIIEHHUS 10 TEME BOIIPOCOB; IOCTATOYHO MOJIHBIE OTBETHI HA
BOIPOCHI IIPH cJ1au€ HK3aMEHa.

[Tonuplii W  TOYHBIA OTBET Ha OJWUH BOMNPOC  DK3aMEHAIMOHHOro  Owmiera. | 8-14
Y 10BIETBOPUTEIBHOE 3HAHUE OCHOBHBIX TEPMUHOB U MOHATUI KypCa; YIOBJIETBOPUTEIBLHOE
3HaHWE W BIAJEHUE METOJAaMHU U CpPEJACTBAMH pEIIeHHs 3a/ay; HeIOCTaTOYHO
MOCJIeIOBATEbHOE H3JIOKEHHE MaTepHuaia Kypca; yMeHHe (HOpMyJTUpOBATh OT/AEIbHBIC
BBIBOJIBI M 0000IIIEHHUS IO TEME BOMPOCOB.

[TosiHBIN ¥ TOUHBIM OTBET Ha OJIMH BOIPOC 3K3aMEHAIIMOHHOT0 OUJIETa U MEHee. 0-7

HMTorosas mikaia BEICTaBJICHUS OLICHKH ITO JUCHUIIIINHE.

OrneHka no 5-6apHOI Ornenka no 100-0amIbpHOM cucTeMe
CHCTEME
5 OTiImM4YHO 81 —100
4 Xopoiio 61 —80
3 Y 10BJIETBOPUTEIBHO 41 - 60
2 HeynoBiieTBOpUTENBHO 0-40





  𝛹  ( x ) = A x e x p  [   −   x 2  2   x 0 2 ] ,


   [   F ^ ,   G ^ ] = −  [   G ^ ,   F ^ ] ;  {   F ^ ,   G ^ } =  {   G ^ ,   F ^ } .


     (   F ^ − 𝜆   G ^ )  − 1


   (   x    x 0 −       p ^  x    p 0 )  (   x    x 0 +       p ^  x    p 0 ) ;    (   x    x 0 +       p ^  x    p 0 ) 2 ;    (   x    x 0 +       p ^  x    p 0 ) 3 .


   [ r ,  ( r   p ^ ) ] ;  [   p ^ ,   r 2 ] ;  [   r 2 ,  ( r   p ^ ) ] ;  [     p ^ 2 ,  ( r   p ^ ) ] ;  [   r 2 ,   H ^ ] ;  [     p ^ 2 ,   H ^ ] ;  [  ( r   p ^ ) ,   H ^ ] .


      L ^  z


      L ^ 2


      T ^  a 𝛹  ( r ) ≝ 𝛹  ( r − a ) .


    F ^ =   − 1  s i n 𝜃   d  d 𝜃  ( s i n 𝜃   d  d 𝜃 )

