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Mporpamma gucumnnuHbl "MeToabl KBAHTOBOV TEOPUM NONS B cTaTucTndeckon cpusnke"; 03.04.02 "dusnka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "MeToabl KBAHTOBOV TEOPUM NONS B cTaTucTndeckon cpusnke"; 03.04.02 "dusnka”.

Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) OemuHos P.I". (Kadbenpa Teopetmyeckoi gonsnku,
OrtaneneHve domaunku), Raphael.Deminov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNeTEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OrIK-6 CNOCOBHOCTBLIO MCMONBb30BaTH 3HAHMS COBPEMEHHBIX NPOBNEM 1 HOBEMLWNX
[LOCTUXEHNI (PU3KKU B HAy4YHO-MCCnepoBaTenbckol pabote

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):
JonxeH 3HaTb:
JrarpamMHyto TEXHUKY MeTona cpyHKuuia ['puHa

JonxeH ymeTtb:
MPUMEHSTbL 3TOT METOA K (OU3NKE KOHOEHCUPOBAHHOIO COCTOSIHUS

JonxeH Bnanetb:
HaBblKaMm BbIYUCNIEHUS (B paMKax AuarpaMMHON TEXHUKK) pasnnyHbIX CBONCTB KOHOEHCUPOBAHHbBIX CUCTEM

JlonxxeH 0eMOHCTPPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:
K OanbHelweMmy oby4eHunto

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkNtodeHa B pasaen "61.B.[0B.2 OducunnnumHbl (Moaynm)" 0CHOBHON NpodhecCuoHanbHom
obpasoBatenbHoli nporpammel 03.04.02 "®duamka (Prsmka KOHOEHCUPOBAHHOMO COCTOSIHUS)" U OTHOCUTCS K
OMCUMNIMHaM no BblBopy.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem aucuunanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboty obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMIINHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 46 4aca(oB), B TOM 4ucie nekuuu - 28 yaca(os), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 62 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLMUMNANHBI: 9K3aMeH B 3 CEMECTpE.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)

Buapbl n yachbl
KOHTaKTHOW paborThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Moayns Cemectp (B yacax) pa6ota

MpakTnyeckuellabopatopHsble
3aHATUSA paboTbl

1.[Tema 1. OcHOBHbIE NONOXEHUS. 3 4 0 0 6

Jlekunn
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Buabl n yachbl
KOHTaKTHOW paboTbl,
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4.[Tema 4. Teopusa NMHENHOrO OTKNNKA. 3 2 2 0 4
5. ;Smﬁa?. HepaBHoBeCHbIE (hyHKLIMN 3 3 4 0 10
R I IR . : :

toro 28 18 0 62

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHbIE NONOXEHMS.

MponaraTop: onpeaeneHne 1 cBOMCTBA. VIHTerpansl no Tpaektopum (pyHKLMOHANbHbIE MHTErpansl). Teopus
BO3MYLLEHWIA NS nponaraTopa: obwmi oopMannam 1 NprMep - NoTeHunanbHoe paccesHue.

Tema 2. 'puHOBCKMe OYHKLMWN NPU HYNEBOW TeMneparype.

OnpegneneHue doyHkUmMin ['PUHA MHOrOYaCTUYHOM CMCTEMbI. AHANUTNYECKNE CBONCTBA FMPUHOBCKUX CPYHKLINIA.
3anazgbiBatowas v onepexarowas dpyHkumm puHa. 'pruHoBcKas doyHKUMS 1 Habnogaemble. Teoprs BO3MYLWEHN
(amarpammbl deiiHMaHa). Beisog npasun ®eiiHmara. Teopembl Brka n cokpaweruns. Onepaumum ¢ guarpammamu.
CobcTBeHHO-aHepreTnYeckas 4actb (pyHkums). YpasHeHne [aiicoHa. [epeHopMupoBKa B3auMoOeiCTBuS.
Monspr3saunoHHbI onepatop. MHorovacTnyHbIe rpyHoBCKMe doyHKUMK. YpaBHeHns Bete-Connutepa. BepumHHas
4acTb (PyHKLNMS).

Tema 3. PyHKUMM FPpUHa Npu KOHEYHOW TeMneparype.

Cratnctuyecknii onepartop (Matpuua nnoTHocTh). YpasHeHue Jlnysunng. OnpeneneHne n aHanmTnyeckme CBoncTea
rPYHOBCKUX cpyHKUMIA. YpaBHeHne Bnoxa. TemnepatypHas (MauybapoBckas) qoyHkums puHa. Psaobl BO3MyLWweHWi 1
AnarpaMmmHas TexHvka ans remnepartypHbix yHKUMA [prHa.

Tema 4. Teopusi NMHENHOrO OTK/MKA.
®dopmynbl Kybo. dnykTyaumoHHO-aMccunaTMBHas teopema.

Tema 5. HepaBHOBeCHble dpyHKLUUM MpuHa.

HepaBHoBecHas npuynHHas pyHkums MpuHa: onpegenexune. KoHTYpHOe ynopsinoYeHne 1 Tpu LONONHUTENbHbIE
HepaBHOBECHbIE FPUHOBCKME dpyHKuMK. Popmannam Kenabiwa. YpaesHeHus [aicoHa ansi HepaBHOBECHbIX (OYHKLNIA
MpuHa. KBaHTOBOE KUHETNYECKOE ypaBHEHME. [TpunoxeHmne: aneKTponpoBOAHOCTb KBAHTOBBIX TOYEYHbBIX KOHTAKTOB.
MeTon TyHHENbHOro raMubTOHMaHa.

Tema 6. MeToAbl KBAHTOBOW TEOPUU MONSA B CBEPXNPOBOAVMOCTH.

BeeneHve: oblas kapTuHa CBEPXNPOBOASLWErO COCTOSHNS, HECTABUNBHOCTb HOPMANIbHOTO COCTOSIHUS, FaMUIIbTOHUAH
cnapueanus (BKL). dyHkumm MpuHa ceBepxnpoBofHUKa: chopmanmam Hamby-MopbkoBa. MaTpuyHas CTpykTypa Teopuu.
OneMeHTbl TEOpUN CUNbHON CBA3M. YpaBHeHNs [TopbkoBa 418 rPUHOBCKUX (OYHKUMIA. ToKonpoBoasuee COCTOSHNE
CBepXnpoBoAHMKa. PaspyweHne TOKOM CBEPXNPOBOAMMOCTN. AHOPEEBCKOE OTpaXeHue.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

Tarupos J1.P., Kovenaes B.W., démnHos P.I"., YcenrHos H.X. MNpunoxeHns oByXBpeMEHHbIX TEPMOANHAMUYECKMNX
doyHKumMi ["'prHa B thmasmke TBepaoro Tena (KoHCnekT nekunii Ha aHrMUNCKOM 53bike). -
http://kpfu.ru/portal/docs/F237569143/Application_of_Green_functions.pdf

6. dOoHA OLEeHOYHbIX CPeACcTB MO AUcCUUNIuHe (MOOYNI0)

DOH OLIEHOYHbIX CPeaCTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEdCTB BK/HOYAET OLIEHOUHbIe
CcpencTBa TEKyLEero KOHTPONS 1 OLEHOYHbIe CPECTBa NPOMEXYTOUYHOM aTTecTaLlum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3dynbTataM 06y4eHus Mo SUCLUMIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHns pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 k nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npegnonaraeT M3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBOI TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHA 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUn BbNNOTEYHbI
ooHA, AonmXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B HayuHoi
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)
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EnnHoe okHO gocTyna k obpasoBatenbHblM pecypcaM. bubnuoteka - http://window.edu.ru/library
Kagpenpa kBaHTOBOW cTaTuCTUKK 1 Teopumn nons MIY. bubnnoteka - http://statphys.nm.ru/biblioteka.html
Nabopatopus TeopeTnyeckoin domankn NHcTuTyTa anekTpodpnankm - hitp://sadovski.iep.uran.ru/RUSSIAN/LTF/index.htm

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

MeTon TYHHENbHOro raMmnbToOHNaHa.

MprbnrxeHne TYHHENbHOrO ramnnbToHMaHa 6bino Brepsble BBeaeHo OnneHreimepoM B 1928 1. u 3atem 0606LWeHO
BapavHom B 1961 r. Ha TBEPAOTENbHbIE CTPYKTYPbI. Takoe NpubnnxeHne o6bACHAETCS TeM ¢PakToM, HTO B 0BbIYHOM
TYHHENBHOW CTPYKTYPE C HU3KOM NPO3padyHOCTbio HapbepoB BO3HMKAET BnM3kas K eAVHNLE BEPOSITHOCTb OTPAXEHMUS OT
6apbepa. 910 03HAYaAET, YTO creBa oT bapbepa aNEKTPOHHbIE BOMHbI SBMSIOTCS CKOPEE CTOSHUMU, YeM Berywmmm, Toxe
camoe NpouCXonuT 1 cnpasa o1 6apbepa. MoXHO cunTaTth, YTO SHepreTMdeckuii 6apbep pasnensieT CUCTEMY Ha OBe
MOYTU HE3ABMCUMbIE YacTu 1 cnaboe B3aMOLENCTBNE MEX LY HUMM MOXET TPAKTOBATbCS Kak Bo3MylueHne. OgHako
BO3HMKAET ECTECTBEHHbI BOMPOC 0 Cnocobe BBeAEHWS TaKOro CnaraeMoro B raMUnbTOHUAH, 4Tobbl OH obecneynsan
CyLeCTBOBAHMNE TYHHENbHOMO ToKa. VIHTepec K NpubnuXxeHno TYHHENbHOMO raMuUbTOHWAaHa CBA3aH C TEM, Y4TO Takoe
npubnuxeHne naeT NPaBuUibHbIA PELENT y4eTa NIOTHOCTU COCTOSIHUIA B PE3YNbTUPYIOWNIA TYHHENbHBIA TOK.
LelicTBnTenbHo, ecnu 6bl 6bin M3BECTEH MATPUYHbIA 3NeMeHT nepexona M, Toroa BEpOsITHOCTb NEPEXOAOB B €AUHULLY
BPEMEHW onpegaensnacb 6bl Mo 30n10ToMy npasuny depmu.

Vicnonb3oBaHue HepaBHOBECHbIX CDYHKLI,I/IVI valHa B MeTo[e TYHHEeNbHOro raMuibToOHMaHa.

KBaHTOBOE KMHETUYECKOE ypaBHEHME.

Vcnonbsyetcs onpeaeneHne OByXKOMNOHEHTHON HepaBHOBECHOM doyHKLMK ["prHa, 3a4aHHOM HA HUXHER 1 Ha BepXHel
yactu KoHTypa Kengplwa. JeAcTByeM Ha Kaxayto U3 KOMNOHEHT onepaTopoM anddepeHLMpoBaHns no BpeMeHu.
Mpownssoas onepauunio ycpeoHeHns MOXHO NpuiATu K ypaesHeHnio KapaHosa n Beiva. [1ns ycTaHOBNEHNS CBA3N C
KUHETNYECKMM YPaBHEHNEM BBOLAATCS CYMMAapHbIE M OTHOCUTE/NbHbIE MEPEMEHHbIE MO BPEMEHMW U B MPOCTPaHCTBE.
OcylecTsnsas rpafMeHTHOe pasnoXeHne n nepexom no OTHOCUTENbHBIM KOOpAMHATaM B UMMYNbCHOE NPeacTasneHme, a
Nno Pa3HOCTN BPEMEH B YACTOTHOE (3HEpPreTu4eckoe) npeacrasneHne, NpuxoanM K KBaHTOBOMY KMHETNYECKOMY
ypasBHeHuto BonbumaHna ons doyHkumi ['prHa.

MeTombl KBAHTOBOW TEOPUM MONS B CBEPXNPOBOANMOCTHU

®yHkuun "prHa cBepxnpoBoaHvka: oopmannam Hamby-IMopbkosa.

OcHoBHoe ynobcTBo npeacTasneHns lopbkosa-Hamby 3aknoyaetcs B TOM, 4TO Npy paboTe ¢ MaTPUYHLIMU BENNYMHAMMN
OTHOCUTENbHbIE 3HAKN PasnuyHbIX guarpamm, cogepxaumx dyHkunm F n G asTomatnyecku nonyvatoTcst npasunbHbIMU.
Kpome TOro, MatpuyHas 3anmcb BecbMa KOMMakTHa. B 4yacTHOCTW, MaTpuyHbIii hopmannam BecbMa ynobeH npu pacyerte
OTK/IMKA CBEPXMPOBOAHMKA HA BHELIHEE 3N1eKTPOMarH1MTHoe rnone.

KoHTponbHas pabota 1.

1. MonyunTb BbipaxeHue ans pyHkLumMm 'puHa cBOBOAHON YacTuLbl B Cy4ae PepMMOHOB Kak B KOOPAMHATHOM, TakK U B
UMMYNbCHOM MPECTaBNEHNM.

2. MonyuuTb BbIpaxeHune ans dyHKUMKM MprHa cBoboaHOM YacTuLbl B ciyyae 6030HOB ((DOHOHOB) Kak B KOOPAMHATHOM,
Tak 1 B MMYNbCHOM NPECTaBNEHUN.

Mpy HaX0XAEHUM HEBO3MYLLEHHOM GoyHKLMK "prHa (dpyHKUmMW MpuHa cBOBOLHOM YacTuLbl) HEO6X0ANMO METL B BUAY,
4TO PeYb MAET O HAXOXAEHUN NMPUHUHHON cPyHKLMM ['pUHA KakK B KOOPAWHATHOM, TaK U B UMMYNIbCHOM NPECTaBeHUN.
Kpome Toro BaxHbIM, pasymMeeTcs, SIBASETCS pas3nuyne KOMMyTaLUVOHHbBIX COOTHOWEHWA NSt (0epMUOHOB 11 6O30HOB
(dpoHoHOB). Mpu HyneBoi TeMnepaType POHOHOB B OCHOBHOM COCTOSIHUM HET.

3. |_|0J'Iy‘-II/ITb npencrtasneHune YenneHa-JlemaHa ons dpyHKLUMU l'pMHa B UMNYNbCHO-4aCTOTHOM npencrtasieHnn.

AHanoruyHble coobpaxeHnst Heo6X0ANMO NPUMEHSTb U MPU HAXOXAeHUN nNpencTasneHns Yennerna-flemana ons
MPUYMHHOM coyHKUMM [TpUHA B MMNYNbCHO-3HEPreTUHECKOM NPELCTaBNEHUN.

4. [ins CKansapHOro aNfeKTpoH-aNeKTPOHHOro B3aVMOLENCTBUSA Hapucoeatb BCe AMarpammbl B MepBOM nopsgke rno
BO3MYLIEHUIO. Boloenutb cpenn HMX Tononornyeckn HeakemBaneHTHble CBA3HbIE OMarpamMMbl.

Vicnonb3oBatb npasunna ®deliHMaHa npu NOCTpoeHnn gnarpamm. OT1OennTb HECBA3HbIE anarpammol. Cpe,ﬂ,l/l CBA3HbIX
anarpamm oCTtaBUTb TONbKO TOMONOrM4eCkn HeskKBMBaNIEHTHbIE OMarpamMmbl. Takunx anarpamm 6y,u,eT nBe.

5. Mony4nTb 0606wWeHHoe NpeacTaeneHne Yennexa-SiemaHa npu KOHEYHOM TeMnepartype.

O6061wéHHoe NpeacTaBneHve YenneHa-JlemaHa BbIBOLMTCS TaKUM Xe 06pa3oM, Kak 1 Mpwv HyneBoit TemnepaTtype, ¢ Toi
NULWb PA3HULEN, YTO Mbl JOMXHbI BKNIOYNTb MATPUYHbBIE SNIEMEHTbI MONEBbLIX ONEPATOPOB MEXAY BCEMU COCTOSIHUSIMU
CUCTEMBI, MOTOMY 4TO Tenepb Bce BO30YXAEHHbIE COCTOSIHUS BXOASIT C HEHY/IEBbIM BECOM.
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6. Monyuuts NpaBmno cyM™ Ans 3anasgbiBatolieli pyHkuum MpuHa.

970 NpaBMNoO CyMM s CREKTPanbHOW nnoTHocTy . Hapo npouHTerpmpoBath Mo 4acToTe, a 3aTeM 06paTnThb
BbIYMCNEHUS K KAHOHNYECKM KOMMYTaLMOHHBIM COOTHOLWEHMSM MEXOY MONEBLIMU ONEepaTopamm TEM Xe crnocoboMm, Kak
970 ObINO coenany Npu BblYMCEHNN 1/w - aCMMITOTUKM OYHKLMIA "puHa.

KoHTponbHas paboTa 2.

1. |/|CI'IOJ'Ib3y9| HUXanwnm nopsaoK B NONApnU3aUlnOHHOM onepartope pacCMOTpeTb 3KpaHMpoBaHME KylTOHOBCKOIro
B3auMOLENCTBNSA MeTane.

Paccmatpueas akpaHnpoBaHue KyNoHOBCKOrO B3aUMOAENCTBMS B paMKax HuXXaniero nopsaka B nonspuaauoHHOM
oneparope, HeobxoOMMO pacnucaTb COOTBETCTBYIOWEE 9TOV AMarpaMMe aHanMTMYeckKoe BbipaxeHne 1 NonyYnTb B
CTaTN4eCKOM NPUBANXEHUN SKPaHMPOBAHHBIA NoTeHUMan. BHayane BbINONHWUTL MHTErprpoBaHMe Mo YacToTaMm, a 3aTeMm
Mo UMNynbcam.

3. MpoBepuThb, yLOBNETBOPSET NN AaHHOE NpubnuxeHue ons 3anasgbisatolei gpyHkuum 'puHa G=2/(w-(e-m)-S)
cooTHoweHusm Kpamepca-KpoHura n npasuiy Cymm.

WcnonbaoBatb cooTHoweHus Kpamepca-KpoHura v npaemno cyMM Ans aanasabiatoweii doyHkumum puHa.

4. Mony4unTb BbIpaXeHne ONs aNeKTPUYECKON NPOBOAUMOCTY B paMKax Teopun NMHEMHOro oTknuka (dopmyna Ky6o).

MocnenoBaTtenbHO NPUMEHSIS METOL, CPYHKLUMIA [prHA MOXHO MOMYYUTh BbIPAXEHWE LM 9N1EKTPONPOBOLHOCTM B
nMHeHoM npubnuxeHunn. COOTBETCTBYIOWAS (DOPMya HOCUT HasBaHue goopmynbl Kybo.

5. nOJ'Iy‘-IVITb BblpaxXeHune ons 3J'IeKTpI/I‘-IeCKOVI NpPoOBOANMOCTU KBAHTOBbIX TOYEYHbIX KOHTAKTOB.

Ha ocHoBe meTona HepaBHOBECHbIX q)yHKLI,MI7I FpMHa (MeTO,Ela Keﬂ,D,bILI.Ia) MO>HO NOony4nTb Bblpa>keHne ond niaoTHOCTU
TOKa 4epes KBAHTOBbIN TOYEYHbI KOHTAKT, a, cnenoBaTenbHo, U BblpaXeHne Oans anekTponpoBOoHOCTU 3TOMO KOHTaKTa.
CyIJ.leCTBeHHbIM MOMEHTOM 4BNIAETCA KBAHTOBAaHNE KOHAaKTaHCa (BeJ'IW-II/IHbI, 06paTHOIZ COI'IpOTI/IBJ'IeHI/IPO).

6. MNMokasaTb, Y4TO BblpaxXeHue LN CBEPXNPOBOASILEr0 TOKa yLOBNETBOPSIET 3aKOHY COXpaHeHUs 3apsna.

Mcnonb3osatb npeobpasosaHue Borontobosa, 3atem ypasHeHust Boronobosa-ae XeHa, v, HakoHel, ypaBHeHue 4si
napameTpa nopsifka (yCnosue camocornacoBaHHOCTH).

10. NMepeuyeHb MHPOPMALMOHHBIX TEXHONOIMIA, NCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06XO0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTOJb3YEMbIX NMPU OCYLLECTBAEHMN 06pa3oBaTeNbHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMMNVHBI (MOZYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayo)

MarepuanbHo-TexHu4eckoe obecneveHme obpasoBaTenbHOro npouecca no AnucumMnanHe (Moaynto) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst Ons caMoCToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayamMTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
CneuvannsmposaHHas nabopaTopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNWAa0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS credytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co34aHune TEKCTOBOW Bepcumn NtoBOro HeTEKCTOBOrO KOHTEHTA /1S ero BO3MOXHOro npe06pa3OBaHM;| B
anbTepHaTuBHblE DOPMBbI, y,EI,06HbIe NS pasnnydHbIX nonb3oBaTenen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n yyebHbiM nnaHom no HanpasneHuto 03.04.02
"Pusmka" n MarmcTepckon nporpamme "dusrka KOHLEHCUPOBAHHOIO COCTOSHMS".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.2 Metonb! KBAHTOBOWV TEOPUM 10715 B CTATUCTUHECKOM
usnke

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodhunb NoAroToBkn: PrUanka KOHOEHCMPOBAHHOIO COCTOAHNS
Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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