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10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: K.C. TuxoHOB, KaHI. (U3.-MaT. HAYK
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AHHOTANMA

Kypc nexumii 1mo coBpeMEHHBIM pa3jienaM KBAaHTOBOM MEXaHHMKH, HE BXOISIIIMM B CTaHIAPTHHIE KypChI
¢usnyeckux  (aKyabTETOB  YHHUBEPCHUTETOB, HO AaKTHBHO HCIOJNB3YEeMBbIM B  TEOPETHUYECKUX H
3KCIEPUMEHTANIbHBIX HcciaenoBaHusax nocienuux 20-30 ner.

ConepxaHue eCTeCTBEHHBIM 00pa3oM IMOAPA3JessaeTcs HA TPH YacTH: a) MPOJABUHYThIC KBa3UKIACCUUYECKHE
Mmerons! (axmabarnueckas (asza beppu, TynHenupoBanue Jlangay-3uHepa, TOYKH HOBOPOTa B KOMIUIEKCHOM
wiockoctu), 0) ¢elinmaHoBckass (GOPMYIUPOBKA KBAaHTOBOW MEXaHHKH Ye€pe3 MHTETPUPOBAHUE IIO
TPAEeKTOPUSAM M ONKMCAHHE HA 3TOM S3bIKE OCHOBHBIX KBAaHTOBOMEXAaHMUYECKHX SIBIECHHH, M B) (hopMau3m
MaTpulbl MJIOTHOCTU (pPEeoyLUpPOBaHHBIE MATpPHUIbl MJIOTHOCTH, SHTPOMHMSA 3alyTaHHOCTH, ACKOTEPEHLUS U

JIVICCUTIAINS B OTKPBITBIX CHCTEMax).
1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

OcBoeHuE CTyIeHTaMU HOBEHIIMX 3HAHWH [0 KBAaHTOBOW MEXaHHKE, HE BXOISIIIMX B CTaHIApTHHIC
Kypchl (pu3ndeckux (GpaxyabTeToB, U KOTOPBIE B JalbHEHIIEM OyayT HCIOIb30BaThCS B TEOPETHUECKUX

1 OKCIICPUMCHTAJIbHBIX UCCJICIOBAHUAX.

33]13‘[1/[ JAUCHUIIINHBI

[To3HaKOMHTB CTYIEHTOB C COBPEMEHHBIMH IMOHATHAMHU M HJAESIMH B 3TOH 00JAaCTH, C MOCTAHOBKOMN
3a/a4 U MOAXOJaMH K MX penieHusM. [Ipeamnonaraercs, 4To mpociymaB 3TOT KypC, CTYAEHTBl 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

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMI Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M MpOo(eCcCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

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

VK-6.2 OueHuBaeT CBOIO JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEIHHOCTH C e
pe3ynbpTaraMu

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBLHOTO  pPa3BUTHS,  ONPENeNiaTh |
CaMOOIICHKH

peaNn30BbIBATH MPUOPUTETHI COBEPIIICHCTBOBAHUS

COOCTBEHHOM JIeATEIbHOCTH

OIIK-1.1 3maer ® cmnocoOEH  HUCIOJL30BaTh B

mpoeCCUOHANBHON  JESITENBbHOCTH  (yHAaMEHTAIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoeil  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET 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 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
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 Crpemurcs K TMOJYyYEHHUIO 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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE Hay4yHOIO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
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 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
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:

MaTEMAaTHYSCKUM M ITOHSITHHHEBEIM afnmaparomMm v MCETOAaMHU HCCHGHOBaHHﬁ, COCTaBJIAIOIIMMHA

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 UHTETpal 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 reomerpudeckas aza. CeszHocTh beppu cnmHOBOH cucTeMbl U
OJIOXOBCKMX COCTOSHUH B KpucTamie. CBsi3b C JBWKCHHEM B NOTEHIMAJE PEIICTKU: aHOMAallbHas
CKOpPOCTh BOJTHOBOTO mnaketa. [Ipunoxkenns k anomansHoMy 3¢ dexTy Xoiia U KBa3HKIACCHYECKOMY
KBaHTOBaHUIO ypoBHel Jlannay.

2. ®elfHMaHOBCKUN UHTETPAJI 10 TPACKTOPUAM

WuTerpan mo myTtsam uist amruatyasl nepexona K(x,x') u ypasaenne Illpenunrepa. dakropusarus
pemenus juis K(x,x') Uisi KBagpaTHYHBIX IMOTEHIIMAIOB. SIBHOE BBIYHMCICHHE JJISI CBOOOIHOTO
JIBKCHUSI W JUIS TapMOHHMYECKOT0 OCHWUIITOpa (¢ TPEAdKCIOHEHTOW). Bwrumcienue
(YHKIIMOHATILHBIX JIETEPMUHAHTOB MeTosioM [ enbdanna-Armoma.



3. Marpuna rmioTHOCTH

Ornucanue CMENIaHHbIX COCTOSHUN MaTpuled ioTHocTH. Pasnoxenue [IMuara u penynnpoBaHHbIe
MaTpUIbl TNIOTHOCTH. DHTPONHS 32Ty TAHHOCTH.

4. IlonpaBku K annabaTuueckoMy MPHOINKESHUIO

[MompaBku K ajuabarnyecKoMy MNPUOMIKEHUIO. OKCIOHEHIMAIbHO Majble 3(¢dekTsl. DPdexT
Jlannay-3unepa. KBasukiaccudeckoe NpUONMKEHHE B KOMIUICKCHOW IUIOCKOCTH KOOPAMHATHI M
BPEMCHH.

5. JIeKOrepeHTHOCTh U MaTpyLid INIOTHOCTH

HedazupoBka U U3MepeHus Ha A3bIKE MaTPHUIIBI INIOTHOCTH. JIByXypOBHEBasi CUCTEMA U OCLUILISATOD,
B3aMMOJICHCTBYOIINE C TeruioBod OaHeil. KorepeHTHbie cocTosiHUs. MapKOBCKOe MPHUOIMKEHHE U
JIunnpOnanuaH.

6. Karacrpoda oproronansaoct — 1

MHOTOYaCTUYHEIE BOJHOBBIE (PyHKIMKM CBOOOMHBIX (EPMHOHOB H BHE3AITHOE BKIIOYCHHE
nokanpHOTO paccenBarens. OneHka AHJEpCOHA JUIS MHTETPANIOB MEPEKPBITUS W ajguadarndeckoe
Berunciienue. CBsi3b ¢ 3amaveid o nornomeHun ¢orona (Fermi-edgesingularity) u ¢ 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, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
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 Mmarepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, NPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

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

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHATHSAM, KOJZIOKBUYMaM, IK3aMEHY.
[loka3zarenem BiaJeHHs MaTepHAIOM CIY)KAT yYMEHHE pewarh 3afadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3a/ad.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJIM NIPENOoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE
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npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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kageapa npobiem TeopeTrnueckor pu3nku (Teoprpymnma l'oppkoBa)
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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 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
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 HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHUs, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIEMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKOM M TpOo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 JIESATEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACATEIHHOCTH C e
pe3ynbTaraMu

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNiaTh |
CaMOOIICHKH

peaNn30BbIBATh MPUOPUTETHI COBEPIIICHCTBOBAHUS

COOCTBEHHOM JIeATEIbHOCTH

OIIK-1.1 3maer ® cHnocoOEH  HUCIOJb30BaTh B

Mpo(eCCUOHANIBHON  JIEATENLHOCTH  (yHAaMEHTAIbHBIC

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

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
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 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl TIPH PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
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 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 Crpemurcs K TOJYyYEHHUIO 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
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 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC UIYUYCHHUA AUCHHUILIUHBI «ACHUMITOTHKA B KOMIUICGKCHOM IIJIOCKOCTH U HX MPUITOXKCHUS»

00yJaromuiics JOmKeH:

3HATb:

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

yMeThb:

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

JAUCIUITIIIMHBI.
BJIad€Th:

- MaTeMaTH4YCCKHMM W HOHSITHHHBIM arnmaparomMm v MCETOAaMH HCCHG,I[OBaHHﬁ, COCTaBJIAIOIINMHA

coJiepKaHue AUCHIUTITNHBL.

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

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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

OO6yuatorieMycsi CTaBUTCS OLICHKA B COOTBETCTBUH C MPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKU;
OLICHMBAaHHE MPOM3BOAUTCS HA YCMOTPEHHMsS JK3aMEHaTopa B COOTBETCTBHM C OCOOEHHOCTSIMHU
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMHU:

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0OamioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT MPUMEHATH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

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

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TabHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHU.

Omnenka "HeyJOBIeTBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0ami) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiepKaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH MpOBOMUTCS B YyCTHOW QopMe Mo Owieram. B kaxjaom OwiieTe mNpencTaBIeHO JBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaroniemycst npegocrasisiercs 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:

3agaya 1. PaccMOoTpHTE YacTHILy, COBEPIIAOIIYIO OJHOMEPHOE IBH)KEHHE BIOJIb KOJIBIIA, Yepe3 KOTOpOe MPOHUKAET 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 morenumana: U(phi)=-u*delta(phi). Kakyio ¢a3y HabupaeT yactuiia B mpouecce Takoro Bpaiiexus? HaiianTe sBHO
MOTIPaBKy K ¢aze AapoHoBa-boma B mpenene riy0okoii ssmel (Gonbimme u).

3agaua 2. PaccMOTpuUTe HHTErpa 10 TPAeKTOPUsIM 1Mo 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?
3agaya 3. PaccMoTpuTe cucTeMy ABYX Pa3IMUUMBIX YaCTHL, OIIMCHIBAEMbIX  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 OCIWLIATOpa. 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 (1)3351. 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 OCIIIUIATOP € YaCTOTON omega, B3aWMOJCHCTBYIOIINI 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’;,|) .

Onwummre crnajaHie KOrepeHTHOCTH (XapakTepusyemoe |c(t)|) u moTepro sHeprun. Kakoil U3 3THX MPOIEeCCOB OBICTPEE, €CIH UCXOTHO COCTO THUS
XOpOILO pa3ziesieHbl B (Pa30BOM MPOCTPAHCTBE, |alpha 0 - beta_0| >> 1?
3amaua 2. PaccMoTpuTe 3alyTaHHOE COCTOSIHUE ABYX YaCTHIL

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

10 OPTOHOPMHPOBAaHHBIM HabopaM chi_iA, chi_iB crneayrommx 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 okazaTbcs yIOOHBIM BEIYHCIUTH P(t) 1 3aTem BeimonHNTh Oyphe-npeodpazoBanue.

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 Katactpoda OpToroHaapHOCTH

4) D¢ dexr Jlannay-3uHepa: KBa3UKIACCHIECKOE 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:
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2) IIMuATOBCKOE pa3ioXkeHue U peayLpOBaHHAs MaTpULa IVNIOTHOCTU
Buer 2

1) Bozonmzamus @epmu-raza u Katactpoda OpToroHaabHOCTH
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