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AHHOTANMA
Kypc nexuuil mo coBpeMEHHBIM pa3leslaM KBaHTOBOM MEXaHMKM, HE BXOIAIUMM B CTaHAAPTHBIE KYypChl
¢usnyecknx  (PakyapTETOB  YHUBEPCUTETOB, HO aKTUBHO HCIOIB3yeMbIM B TEOPETUYECKUX U
3KCIEPUMEHTANIbHBIX HcciaenoBaHusax nocienuux 20-30 ner.
ConepaHue eCTeCTBEHHBIM 00pa3oM IMOIpa3/eisieTcss Ha TPU YacTH: a) MPOABHUHYTHIC KBAa3HUKIACCHUYECKUE
Mmerons! (axmabarnueckas (asza beppu, TynHenupoBanue Jlangay-3uHepa, TOYKH HOBOPOTa B KOMIUIEKCHOM
wiockoctu), 0) ¢eliHmaHoBckas (GOpPMYIMPOBKAa KBAaHTOBOM MEXaHMKM 4epe3 HMHTEIPUPOBAHHUE II0
TPAEGKTOPUSAM M ONHMCAHUE HA ATOM SI3bIKE OCHOBHBIX KBAaHTOBOMEXAHHYECKUX SBJICHHUH, W B) (GopMan3M
MaTpUlbl IJIOTHOCTU (PEeIyUHUpOBaHHBIE MATPUIBI IUIOTHOCTH, SHTPOMHS 3alyTaHHOCTH, NEKOT€PEHLHUS H
JUCCUIIALMS B OTKPBITHIX CHCTEMAX).

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

OcBoeHue CTyIeHTaMH HOBEWIIMX 3HAHUHM 1O KBAaHTOBOW MEXaHUKE, HE BXOAALIMX B CTAaHAAPTHHIC
Kypchl pu3ndeckux (axkyabTeTOB, M KOTOpPBIE B JaibHeimeM OyIyT HCIOIB30BAThCA B TEOPETHUECKUX
1 DKCIIEPUMEHTAIIBHBIX UCCIICOBAHMSX.

33]13‘[1/[ JAUCHUIIINHBI

ITo3HaKOMHTB CTYIEHTOB C COBPEMEHHBIMU MOHATUSAMH W HIACSIMU B 3TOH 00JAacTH, C MOCTaHOBKOW
3a/a4 ¥ MOJAXOJaMHU K HX pemeHusM. lIpennonaraercs, 94To npociaymaB 3TOT Kype, CTYAEHThl CMOTYT
YUTATh U JTy4lle HOHUMATh TEKYIIyI0 HAyuHYIO IIEPHOIUKY B 3TOM 00IacTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-2.4 TpencrapnsieT myOIU4IHO pe3yNbTaThl IpoeKTa (WIn
VK-2 CriocobeH ynpaBiisiTh IPOSKTOM Ha BCEX |OTACNBHBIX €ro JTanoB) B (opme oOT4eToB, crarei,
dTarax ero peaau3aliu BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE 0030poB, cTaTeii U T.1.)

KOMMYHUKaTUBHbIE TEXHOJIOTHH, B ToM uucie |YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMU4YeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
B3aMMOJICHCTBHS MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
pe3ysbTaTaMu

HPUOPHUTETH COOCTBEHHOH 1EATETBHOCTH U
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE
CaMOOLIEHKH

YK-6.1 Ymeer pemars 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACIsTH U
peann30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyranamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
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, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




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

3HATb.

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

YMETb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaxX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIaTh 3a1a4u 110 TEMEC
JUCIUITIIIMHBI.

BJIAJIETh:

MaTEMaTHYCCKUM M IIOHSATHITHBIM afraparoMm M MCETOHdaMUu HCCHGILOB&HHﬁ, COCTaBJIAOIIINMH

coJiepKaHue AUCIUTIITNHBL.

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

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 ®a3b1 beppu 4 4 7
DeTHMaHOBCKUM UHTErpai 1o
2 P 4 4 7
TPACKTOPHUSIM
3 Marpuna mi0THOCTH 4 4 7
4 [Tonpasku K aanadaTuiecKoMy 6 6 ]
MPHOIINKESHUTO
5 JlexorepeHTHOCTh M MaTpHIla MJIOTHOCTH 6 6 8
6 Karactpoda oproronansHoct — 1 6 6 8
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)

1. ®a3s1 beppu

Annabatudeckas sBomoonus M reomerpuyeckas (aza. CesazHOCTh beppu CHMHOBOI cHUCTEMBI M
OJIOXOBCKHX COCTOSHUH B KpucTajuie. CBs3b C JBM)KEHHEM B MOTCHLIHAJIEC PELIETKH: aHOMaJbHas
CKOpPOCTh BOJTHOBOTO mnaketa. [Ipunoxkenns k anomanbHOMy 3(dexty Xomna 1 KBa3HUKJIACCHIECKOMY
KBaHTOBaHUIO ypoBHel Jlannay.

2. ®elfHMaHOBCKUN UHTETPAJI 10 TPACKTOPUAM

WuaTerpan mo mytsM ms amrmomutyasl nepexona K(x,x') u ypaBaenne lllpenunrepa. daxtopusaius
pemenus st K(x,x') A7 KBaJpaTWYHBIX TOTCHIMATIOB. SIBHOE BBIUMCIIEHUE JUIsi CBOOOTHOTO
JIBKCHUS W JUIsl TapMOHHMYECKOTO  OCImupIsTopa (C  TPEIdKCIIOHeHTOH). BhumcieHue
(YHKIIMOHATILHBIX JIETEPMUHAHTOB MeTosioM [ enbdanna-Armoma.



3. Marpuna rmioTHOCTH

Onucanue CMENIaHHBIX COCTOSHUN MaTpuliel mioTHOCTH. Pa3znoxenune llImunara u penynupoBaHHbie
MaTpUIbl TNIOTHOCTH. DHTPONHS 32Ty TAHHOCTH.

4. IlonpaBku K annabaTuueckoMy MPHOINKESHUIO

[MompaBkn k aguabaTHYeCcKOMY HPUOIIKEHUIO. JKCIOHEHIMAILHO Mayibie 3QQekTol. Dddekr
Jlannay-3unepa. KBasukiaccudeckoe HpPUONMKEHHE B KOMIUIEKCHOM IUIOCKOCTH KOOPIWHATHI U
BPEMCHH.

5. JIeKOrepeHTHOCTh U MaTpyLid INIOTHOCTH

HedazupoBka u U3MEpEHUs Ha SI3bIKE MAaTPULBI IUIOTHOCTH. JByXypoBHEBasi cucTeMa M OCLUILIATOD,
B3aMMOJICHCTBYOIINE C TeIuIoBoW Oanell. KorepeHTHble cocTosiHHs. MapkoBckoe MPHOIMKEHUE H
JIunnpOnanuaH.

6. Karacrpoda oproronansaoct — 1

MHOTOYaCTUYHEIE BOJHOBBIE (YHKIMA CBOOONHBIX (DEPMHOHOB ¥ BHE3aITHOE BKIIFOUCHUE
nokanpHOTO pacceuBarens. OreHKa AHJEPCOHA JJISl MHTETPAJOB TEPEKPHITHS M ajauadaTruveckoe
Berunciienue. CBs3b C 3amadeit o mommomennu (ortona (Fermi-edgesingularity) m ¢ momaBneHueM
KOTEPEHTHOTO TYHHEIMPOBAHUS TPEHHUEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAUMMOCTH MEAUAIPOEKTOP, IKPAH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KBaHnTOBasi MEXxaHHKa U MHTErPpabl 10 TpaekTopusiM [Tekcr] : [yue6. mocodue aist By3oB] / P.
Oeitaman, A. Xubc ; iep. ¢ aant. 2. M. bapnura, 1O. JI. O6yxoBa ; mox pex. B. C. bapamenkoBa .— M.
: Mup, 1968 .— 382 c.
2. Craructuieckas Mexanuka [ Tekct] : kypc nekuuii / P. deitaman ; niep. ¢ annt. H. M. [Tnakunsi, FO.
I'. Pynoro ; mox pex. 1. H. 3ybapesa ; 2-e uzn. — 2-e m3n. — M. : Mup, 1978 .— 408 c.
3. Teopetnueckas ¢pusuka [Teker] : B 10 T. T. 5, Y. 1 : Craructrueckas ¢pusuka : yueo. mocodue s
yu-toB / JI. /1. Jlanmay, E. M. JIndmmu ; noxg pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.
4. JI.B. Kengpiy, XKOT® 47, 1515 (1964).
5. P.C. Martin, E.D. Siggia, and H.A. Rose, Phys. Rev. A 8, 423 (1973).
6. A.O. Caldeira and A.J. Leggett, Ann. Phys. 149, 374 (1983).

JlomomHUTebHAS IUTEpaTypa
1. ConuTOHBI 1 MHCTAHTOHKI B KBAHTOBOM Teopuu mous [ Texct] = Solitons and instantons/P.
Pamxapaman , -M., Mup, 1985
2. AM. Ilomnsxos, «KamubpoBounsie monst u ctpyHb», UT® um. JL . Jlanpay, 1995 (I'nasa 4).
3. C. Callan and S. Coleman, Phys. Rev. D 16 672 (1977); J. Zittarz and J.S. Langer, Phys. Rev. 148,
741 (1966).
4. R.P. Feyman and F.L. Vernon, Annals of Physics 24, 118 (1963).
5. A. Schmid, J. Low Temp. Phys. 49, 609 (1982).
6. A. Kamenev and A. Levchenko, Advances in Physics 58, 197 (2009) [arXiv:0901.3586].

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



JloctynHble uepe3 Internet Hay4YHbIC U HAYYHO-TEXHUYECKHUE )KyPHAIIbI, B TOM YHCIIE:
https://journals.aps.org/ - 6a3a naHHbIX 110 XXypHanam Physical Review

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IpencrasneHune marepuaina Ha JOCKE U/HIIU MPU MIOMOIIA MEAUATIPOEKTOPA.
BosmoxHo ucnionbzoBanue [10 a5t cMMBONBHBIX W/HMJIM YUCIICHHBIX BEIYMCIICHUH, a TaKKe
MPOBE/ICHUS] BEONHAPOB ¥ 3aHATHUH OHJIAKH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUINHY, AOJDKEH C OIHOH CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynerare M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsoKEHHOH CcaMOCTOSITEIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B padodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B cedsl:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS;

— pelleHue 3a/1a4, peAIaraéMblx CTyI€HTaM Ha JIEKLIUAX U IPAKTUYECKUX 3aHATHSIX,

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHATHSAM, KOJZIOKBUYMaM, IK3aMEHY.
[loka3zarenem BiaieHUs MaTepUANOM CIYXXHT yMEHHUE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3a/ad.

BaxxHo no0uThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUSI OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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 nmpobiem TeopeTndeckon HU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: K.C. TuxoHoB, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 IpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJeMU4YeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

YK-6.1 Ymeer pemars 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPEACIsITh U
CaMOOIICHKH

peaNn30BbIBATh MIPUOPHUTETHI COBEPILICHCTBOBAHUS

COOCTBEHHOM JIeATEIbHOCTH

OIIK-1.1 3Haer ®  cHOocoOEGH  HCIIOJNB30BaTh B

npo(eCCUOHANBHON  JIEATEILHOCTH  (DyHJAaMEHTAJIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 0000mmaTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3THUIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4yHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[IK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yJIbTaTe H3YUYCHUA JAUCHUIIIIMHBI «Z[OHOJ'IHI/ITGJ'ILHLIG JIaBBl KBAHTOBOM MEXaHUKID) 06yqaromnﬁcsl

JOJIKCH:

3HATb:

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

yMeThb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaX AUCHHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIATh 3a1a4u 110 TEMEC

JAUCIUITIIIMHBI.
BJIad€Th:

- MAaTEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCETOHdaMUu HCCHGILOB&HHﬁ, COCTaBJIAOIIINMH

coJiepKaHue AUCHIUTITNHBL.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst




[IpencraeneHo B mpuKpenieHHOM (aiine.

Kpurepun onennBanus

O6yqalou_[eMyC;1 CTaBUTCA OLICHKA B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM MOATOTOBKH,
OLICHMBAHUE TMPOU3BOAUTCA Ha YCMOTPCHHSA OJOK3aMCHATOpa B COOTBETCTBUH C 0COOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 OGayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh UX Ha NPAKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, 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, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHATH IOJy4YCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyuYeHHbIE 3HAHHWS HA NPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, IMOKaszaBlleMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0 MaTepHala, HO IPU ITOM
OH OCBOMJI OCHOBHBIE pa3zeibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOXXET IIPUMEHSATH [OJyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIaPTHON CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM I1O0CIEeI0BAaTEIbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEr0 O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHU.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajna) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
9YacTH OCHOBHOTO COJICPXKAHWS Y4eOHOH MpOrpaMMbl TUCHUIUIMHBI, JOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne ommOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

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

OK3aMeH MpOBOAUTCS B ycTHOW Qopme mo Owuseram. B kaxjgom OwiieTe mNpencTaBICHO JiBa
TeopeTuuecKux Bompoca. [Ipu nmpoBeneHnn sK3aMeHa odydaromemycs npenocrasisercss 30 MUHYT Ha
noxrotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



1. IlepevyeHb THNOBBIX (MPUMEPHBIX) BONPOCOB, 3aaHUIl, TEM JJIsI MOATOTOBKH K TEKYIIeMY KOHTPOJIIO

[puMepsl 3a/1aHM KOHTPOJIBHOH PabOTHI:

3anaua 1. PaccMoTpuTe acTHIly, COBEpIIAIOLIYIO OTHOMEPHOE JIBIXKEHHE BIIOJb KOJIbLA, Yepe3 KOTOPOE IPOHUKAET MarHUTHBIA noTok. YacTuua
JIOKAJTM30BaHa B MEUICHHO Bpamjarolieiics moreHuuansHoit sme U(phi, t) = U(phi - phi_c(t)), rae phi_c(t) memnerno Bo3pactaer ot phi_c(0) =0
1o phi_c(T) = 2*pi, a popma motenuuana: U(phi)=-u*delta(phi). Kakyio ¢a3y HabupaeT yactuiia B mpouecce Takoro Bpaiexus? HaiianTe sBHO
MOTIPaBKy K ¢aze AapoHoBa-boma B mpenene riy0okoii ssmel (Gonbimme u).

3agaua 2. PaccMOTpuUTe HHTErpa 10 TPaeKTOPUsIM 1o BekTopy r(t) = (X(t), y(t)):

r(T)=rz P o
ff(rg, 1" ry, 0) — e ﬁ J[‘;r [JH (i‘g-l-_t;l") +E(?}l¢—a-y}]dtpr(t) .
r(0)=r

INokaskute, 9TO 3TOT HHTETPaJl OMUCHIBAET PACIIPOCTPAHEHHE 3apsHKEHHON YacTHIBI B MATHUTHOM Mojie. HaliuTe yacToTy IBIKEHHS omega.

BBIYHCITHTE STOT HHTETPal, IePeXo/ sl BO BPAILAIOLIYIOCS CHCTeMy oTcuéra. UTo MPOUCXOAUT C Pe3yIbTaToM Ipu t = pi/omega?
3anaya 3. PaccMoTpuTe cucTeMy ABYX Pa3IMUUMBIX YAaCTHL, OMIMCHIBAEMbIX  CIEIYIOUIMM | aMHIbTOHHAHOM:

~2 52 2 2
g b1 py | kxi  kaj
H - [ + & —I_ 13 + &
2m  2m 2 2
[pennonaras, 4TO cUCTeMa B IEJIOM HAXOIUTCSl B OCHOBHOM COCTOSIHHH, TIOJIyYUTE PeIyLMPOBAHHYIO MaTpully riotHoctd tho = rho(x2,x2”)
BTOPOTO OCIILIATOpa. Beraucnure suTponuto S(rho).

3anaua 4. PaccMoTpuTte IBYXYpOBHEBYIO CHCTEMY C 3aBUCSIIUM OT BPEMEHH paciueruicHueM omega 0(t), HakauuBaeMyrO IPU IOCTOSIHHON
4acToTe:

+ axrqze, |al <Ek.

. 0 Or eiwl‘-
H= VY —iwt
Qe wo(t)
PaccMoTpuTe BHEqMArOHATIBHBIH WieH 9Toro ['aMunbToHnaHa Kak Bo3MyeHne. [Iycts mpu t=-inf cucremMa mpurotoBieHa B OCHOBHOM COCTOSTHUM
u omega 0(t) < 0. B mepBoM mopsiake mo |Omegal’2, HaiiIuTe BEPOSATHOCTH TOTO, YTO CHCTEMa OKAXKETCA B BO3OYXKICHHOM COCTOSHHUU

HEBO3MYUICHHOT'O TamunpTOHMaHA npu t = inf. Beruucnure HOJ'Iy‘-II/IBH_II/II\/'ICH HUHTErpal B HpI/IGHI/I)I(eHI/II/I CTaHHOHapHOﬁ (1133131. Hpez[nonaraﬂ, qTo
CTalilMoHapHas TO4YKa BCTPEYACTC TOJILKO pa3 3a BpEMs 3BOJIIOIUH, YIIPOCTUTE MOJTYUHMBIICECS BbIpAKCHUE.

3amaua 5. PaccMoTpuTe OCHOBHOE COCTOSIHHE JBYX (DEpMHOHOB Ha LIETIOYKE, [TOKA3aHHON Ha PUCYHKe. | aMUIIbTOHHAH ONpeneiseTcs CyMMOM
MPBDKKOBBIX WICHOB OJMHAKOBOM aMILTUTYIBI:

H= Z (3?(.'3- + h.c.
ij

Haiimure peaynnpoBaHHYO MaTpHIy IUIOTHOCTH ITOJICHCTEMBI, COCTOSIIEH 13 y3710B 1 1 2. HaliquTe SHTPOIHIO 3TOH MOICHCTEMBL.
IMpumeps! 3a1a4 IS JOMAIIHETO 3aJaHUs:

3agauya 1. PaccMoTpuTe TapMOHHUYECKHHA OCIIIUISTOP € YaCTOTON omega, B3aMMOICHCTBYIOIINI C pe3epByapoM, OITUCEIBAEMBIM orepaTtopoM L =
a. [Ipennomnaras, 9To crucTeMa NPUTOTOBIICHA B CYIIEPIIO3UIIMH KOTEPEHTHBIX COCTOSHHUHN (OMIpeeInTe HOPMUPOBOYHBIH MHOXHUTENH C):

f ¥
o) = C (Jao) + Bo))
BBIYHUCIIMTE MAaTPHUILY ITIOTHOCTH CITyCTs Bpems t. MaTpHily TUIOTHOCTH yIOOHO HCKAaTh B CIEAYIOIIEM BUE:
,(3;_ =C {|a,_) <QL| + |3,r) {3;| + ¢ ‘(Jq) <3f| + C: |3,r) <(l’;,|) .

Onuimure crnajaHie KOTepeHTHOCTH (XapakTepusyemoe |c(t)|) u moTepro sHepruu. Kakoii 3 3THX MPOIECCOB ObICTPEE, ECITU UCXOIHO COCTOSTHUS
XOpOILO pa3ziesieHbl B (a30BOM MPOCTPaHCTBE, |alpha 0 - beta_0| >> 1?
3agaua 2. PaccmoTrpuTe 3anmyTaHHOE COCTOSIHHE JABYX YacCTHIL

104 10) 5+ 1) 411 5
V2

X)

N CMCIIAaHHOC COCTOSHHUE TEX KE YAaCTHUIL.

5 [040004 1050l DA all)p (s
2 2

B03MOKHO JT OTJIMYUTH ATH JIBA COCTOSIHUS IOCPEACTBOM JIOKAIBHBIX U3MEPEHHUI? (M3MEPEHUH, KOTOPBIE KacaroTCs HAOII01aeMBbIX TOJIBKO OJTHON
U3 nojacucTeM). [y MONMHOTO peleHts, BBIYUCIUTE PeAYLHPOBAaHHbBIE MATPULIBI IJIOTHOCTH IS MMOJICUCTEMbI B 17151 Ka)10ro U3 COCTOSIHUH.
3anayva 3. Beruncnute LIMunroBckoe pasznoxeH
w} = E ci
i

110 OPTOHOPMHPOBAaHHBIM Habopam chi_iA, chi iB cnexyromumx coctosiHuiA:

-_

Xi)a |Xi) B s




[9a) = 5 (100) +101) + 110) + [11)), [z} = 3 (100) + [01) + [10) ~ 11))

I/ICHO.HB?)y;[ TNOJIY4YE€HHOC HIMI/II[TOBCKOe Pa3JIOKEHUE, BBINUIIUTE PEAYHHUPOBAHHBIC MAaTPUIIbI INIOTHOCTHU JUISA KaXXIA0I'0 U3 COCTOSIHUH U JABYX
IIOJACUCTEM.
3agaua 4. PaccMoTpuTE OnepaTopbl, onpeaeeHHbIe Mo (JePMHOHHBIM OIIEpaTopaMm C ciIeayroIuM oopasom (q>0):

b+ _ 1 +

+
= E ¢, Ch, b,=— e Cp.
[ k ? q k—
| Mg - +aq Mg q

HOKa)KI/ITe, YTO 5THU OIEPATOPHI YAOBJIETBOPAIOT 0030HHBIM KOMMYTallUOHHBIM COOTHOIICHUAM!

[by, byr] = [bF,b7] =0

'R
3agaya 5. Vcnonp3ys TEXHUKY 0030HU3ALMH, BBIYMCIUTE (YHKINIO OTKIMKA CIEKTPa (POTOIMUCCHH:

g1

o) |2 )

P(w) =21 6w+ Ey—E,) |,

rae |psi_0> -- ocHOBHOe cocTosiHue ['aMuITbTOHHAHA
Hy = E : at
0 — k (jf [ 2 (.-li'c-
a |psi_v,nu> -- COOCTBEHHBIE COCTOSHHUSI [ aMHIIBTOHHAHA C JIOKAJIbHBIM BO3MYIIICHHEM:

. . ) R %
H, = Hy+ thacicﬁ.a = Hy+ N Z(?:__CAJ,

k&' kk!
Moxet okazaTbcsl yIOOHBIM BEIYHCIUTH P(t) 1 3aTem BeimonHNTh Oyphe-mpeodpazoBanue.

2. Hepe'{em, THIIOBBIX (ﬂpl/lMele)IX) BOIIPOCOB U TEM JIsI IPOBEACHUS ﬂpOMe)KyTO‘IHOi"I aTrecrauuu 06yqalomnxc51

KoHTpoJIbHBIE BOIPOCHT:

1) ®asza beppu Ha mpuMepe IBYXypOBHEBOM CHCTEMBbI

2) IMuATOBCKOE pa3IoKeHUE U PEAyNUPOBAHHAS MaTPUIIA ITIOTHOCTH
3) Bozonmzamus @epmu-raza u Karactpoda OpToroHaapHOCTH

4) D¢ dexr Jlannay-3uHepa: KBa3HKIACCHIECKOE PEIICHIE

5) HanGaprepHoe oTpaskeHHE B IEPHOJMYECKOM MTOTECHIHAIIE

6) Annabarruyeckas HaKayKa

7) JIByXypOBHEBas CHCTEMa, B3aUMOICHCTBYIOIIAs C Pe3ePBYapoB:

8) 6030HM3AIMS ¥ TIEPEHOPMHPOBKA

9) BresamHas Berpsicka depmu-rasa: BpeMEHHOH OTKIIMK

10) ®a3a beppu 1 aHOManbHasi CKOPOCTh BOJIHOBOTO MaKeTa

H[ YUMEPHBI SK3aMCHAIlMOHHBIX OMJIETOB:

Buser 1

1) ®aza beppu Ha mpuMepe IBYXypOBHEBOM CHCTEMBbI

2) IIMuATOBCKOE pa3ioXkeHue U peayLpOBaHHAs MaTpULa IVNIOTHOCTU
Buer 2

1) Bozonmzamus ®epmu-raza u Karactpoda OpToroHaabHOCTH

2) D¢ dexr Jlannay-3uHepa: KBa3UKIACCHIECKOE PEIICHIE




