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Mporpamma aucumnnnHbl "CoBpeMeHHble NPobneMbl OU3NKM KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 dusuka; npodpeccop, 4.H.
(mpodpeccop) Epemun M.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnnHbl "CoBpeMeHHble NPobneMbl OU3NKM KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 dusuka; npodpeccop, 4.H.
(mpodpeccop) Epemun M.B.

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) EpemuH M.B. (Kadpenpa keaHTOBOIA
SNEKTPOHUKN 1 pagmocnekTpockonum, OTaeneHne pagmogunsnkm n nHpopMaumoHHbix cuctem), Mikhail.Eremin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKkTHOMY MbILWEHMWIO, aHaNu3y, CUHTE3Y
OrlK-5 CNOCOBHOCTLIO UCMONb30BaTh CBOOOAHOE BNaaeHne

NpocheccmoHanbHO-NPOMUANPOBAHHBLIMW 3HAHKAMN B 06nacTu
KOMMNbIOTEPHbIX TEXHOMOMMIA ONs pelweHnst 3a8a4 npodeccroHanbHom
[0esATEeNbHOCTU, B TOM Y/CEe HAXOOAWMXCS 3a Npenenamm HanpasneHHOCTH
(Mpodbuns) NoaroToBKM

Or1K-6 CMOCOBHOCTbIO NCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLWINX
[NOCTUXEHUI (PU3NKU B HAy4YHO-MUCCnepoBaTenbckol pabote

MK-1 CNocoBHOCTbIO CaMOCTOSITENIbHO CTAaBUTb KOHKpeTHble 3a0a4n Hay4HbIX
nccnenoBaHuii B 06nactu P13nkn 1 pewatb UX C MOMOLLbIO COBpeMeHHOVI
annapartypbl 1 MHPOPMaLMOHHbIX TEXHOMOMMin C UCNONb30BaHNEM
HOBEWLWEero 0Te4eCTBEHHOro U 3apy6e>|<Horo onbiTa

MNK-3 CMOCOBHOCTbIO MPUHMMATD y4acTue B paspaboTke HOBbIX METOLOB U
METOONYECKNX NMOAX0A0B B HAY4YHO-MHHOBALIMOHHBIX UCCNEN0BAHMUSIX U
NHXEHEPHO-TEXHONOMMYECKO AeATENbHOCTH

MK-6 CNOCcOBHOCTbIO METOANYECKM rPaMOTHO CTPOUTb NiaHbl NEKUNOHHbIX U
NPakTNn4eCcKnx 3aHATU No pasnenam y‘-le6HbIX ONCUNNINH N HY6HVILIHO
m3naratb TeopeTnHeckmne n npakTndeckme pasgeinbl y'-le6HbIX OncunninH B
COOTBETCTBUU C YTBEPXOEHHbIMA yHeﬁHO-MeTOJJ,I/I‘-IeCKI/IMVI nocobmamm

BbINyCKHWK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

0COBEHHOCTM KBaHTOBO-MEeXaHN4eCcKoro onucaHnsi CBepXnpoBOaMMOCTY , OCHOBHbIE TepPMOAVHaMMYecKmne 1
KMHeTNYeckne XxapaKTepucTUK , MOAENUN CBA3M CMIMHOBLIX U 0pOUTaNbHBIX MOMEHTOB ; aKkTyasbHble HanpaBneHus
nccnenoBaHmWii No omanke KOHAEHCUPOBAHHOIO COCTOSIHUS.

JonxeH ymeTtb:

NPUMEHSATb COBPEMEHHbIE METObI TEOPUU K PELIEHMIO 3a4a4; BbIAENSATb HEPELWEHHbIE 3a4a4M; NCMONb30BaTb
MONy4YeHHbIE 3HAHWSA NPV PELIEHNN aKTyanbHbIX NPobneM.

HonxeH Bnagetb:

HaBblkaMy paboThbl C HAy4YHO NUTEPATYPOI ;MeToAaMn Hay4YHbIX UCCNENOBAHWUIA; COBPEMEHHbIMU MeToabIMU
NpoBeneHNs PUNHECKUX UCCTIeL0BaHWIA

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:

JeMoHcTprpoBaTh: 3HaHNs 6a30BbIX MOLENEH U YPaBHEHU (ON3UKN KOHLEHCMPOBAHHOIO COCOSIHUS; COBPEMEHHbBIE
npo6nembl oU3nKK, HOBEMWNE LOCTUXEHNS (OU3VKW; METOLBI aHANM3A U CUHTE3A (PU3NYECKON MHApopMaLIMK

CnocobHOCTb : ananTMpoBaThCs K MUBMEHEHWIO HAYYHOrO NPOCOMNS CBOEN NPOdPeCCnoHaNnbHOWM OEATENBHOCTA U
coumarnbHbIX YCNOBUA OEATENBHOCTH;

NoNb30BaTbCS 3HAHNSIMW COBPEMEHHbIX MPOBNEeM 1 OOCTUXEHUIA (OU3NKI; NCMONb30BaTbh MHGIOPMALMOHHbIE
TEXHOMOrMV ANS pelueHnst oranyecknx 3anay

[(OTOBHOCTb: nposeneHmns caMoCToATENbHbIX HAYYHbIX ncecnenoBaHuin B I/I36paHHOI7I obnactu husukn.

2. MecTo auCUMNNUHBI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOM o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLETO
obpa3oBaHus
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Mporpamma aucumnnnHbl "CoBpeMeHHble NPobneMbl OU3NKM KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 dusuka; npodpeccop, 4.H.
(mpodpeccop) Epemun M.B.

DaHHas yyebHas ancumnnvHa BkaoyeHa B pasaen "b1.5.3 OucuunnmHbl (Mooynm)" OCHOBHOM NPOdoeCcCMoHanbHoi
obpasoBatenbHoii nporpammel 03.04.02 "duamka (Prnsnka KOHOAEHCUPOBAHHOIO COCTOSIHUS)" M OTHOCUTCS K 6a30BOiA
(obwenpodreccroHanbHoi) YacTu.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNMHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 24 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(oB), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOS ONCLMUMMUHBIL: 3a4eT BO 2 CeMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yacbl
KOHTaKTHOW paboThbl,
Pasnenbl oucuvnInHbI / NX TPYDOEMKOCTb CamocTosTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl
Tema 1. Kpuctannmyeckne nons u
1. oOMeHHble B3anMoOencTBuS 2 2 2 0 10
Tema 2. BaanmogencTteume 4yepes
2. none ¢ooHOHOB. 2 2 2 0 6
Tema 3. HeobblyHble
8. CBEpPXMPOBOOHUKN. 2 2 2 0 10
Tema 4. Bo3MOXHble MeXaHU3MbI
4. cnapvBaHms 2 2 2 0 8
Tema 5. MNepexon
mMeTann-ananekTpuk. BonHbl
5 3aps40BbIX U CMMHOBBIX MNOTHOCTEN. 2 4 4 0 14
Mogenb Xabbapaa
NToro 12 12 0 48

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. Kpuctannuueckue nonst U o6MeHHble B3aMMogenCTBUSA

Onepartop kpuctannuyeckoro nons. PasnoxeHve no cgepnyeckum rapmoHrkam. MNpasuna ot6opa. Teopema
BurHepa-3kkapTa. PacuwenneHme cocTosiHuiA d-anekTpoHa B Kybnu4eckoM KpucTannmieckom none. Cxema CunbHOro
KpUCTannmyeckoro nosns. HM3KoCnmMHoBbIE U BEICOKOCMMHOBLIE COCTOSIHMS NMapaMarHuTHbIX Komnnekcos. Cxema cnaboro
KPWUCTaNMM4YecKoro rnons.

Tema 2. BzamooencTeme yepes none ¢ooHOHOB.

BbiBO4 onepatopa B3auMoOencTBmsl 4epes none (POHOHOB METOAOM KaHOHMYECKMX npeobpasoBaHuii. Onepartopsbl
POXAEHUS N YHUYTOXEHNSI DOHOHOB. YpaBHEHNE Ha 3NeMEeHTbl MaTpuLbl KAHOHNYECKOro npeobpasoBaHns. MexaHn3Mbl
06MeHHOro B3aMoAencTBIS CNMHOB. Bua achdpekTMBHOIro onepaTopa B NpeacTaBieHMn MOMeHTa Konn4ecTea
OBuxeHus. MexaHnambl aHTK- 1 oeppoMarHuTHon ceaseit. MNMpasuna N'yoeHada- Karamopu -AHgepcoHa.

Tema 3. Heo6bIuHbIE CBEPXNPOBOOHUKM.

da3zoBble AuarpaMMbl CBEPXNPOBOASLMX KYNPaTOB U XanbkoreHnaos . Kputnyeckre napameTpbl CBEPXNPOBOLHVKOB.
Temnepatypa ha3oBoro nepexona, KpUTUHECKne nonsi, KPUTUHECKMX ToK. YpaBHeHue 6patbeB JTOHAOH. YpaBHeHWe
MwH3bypra Nanpay. Metonpbl uccneposaHusi. IMP, paccesiHie HEATPOHOB M 9NEKTPOHHAS CMEKTPOCKOMUS C YrioBbIM
paspelleHrem

Tema 4. Bo3MOXHble MexaHU3Mbl cnapuBaHuUs
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Mporpamma aucumnnnHbl "CoBpeMeHHble NPobneMbl OU3NKM KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 dusuka; npodpeccop, 4.H.
(mpodpeccop) Epemun M.B.

3aBUCMMOCTb napameTpa CBGpXI'IpOBOD,ﬂI.LI,GVI wenn ot BONHOBOIo BeKtopa. TeopeTMKo - rpynnosas knaccugukaums
TUMNOB CrapuBaHuA. Cynepo6MeHHb||7| MeXaHn3M cnapunBaHnA HocuTenen Toka. MNnasMoHHbIN MexaHnaM . POHOHHbIA
MeXaHN3M. AHTI/Iq.)eppOMaFHVIHbIe pnykTyauumm CnnHOB . KonnekTneHble cnvHOBLIE KonebaHus. napaMaFHOHbl .
CHMH-(*)ﬂyKTyaLLI/IOHbIVI MeXaHN3M cnapuBaHNA.

Tema 5. Mepexon metann-ouanekTpuk. BonHbl 3apaaoBbiX M CNUHOBBLIX NNOTHOCTe. Moaenb Xa66apaa

CueHapuii MoTTa. BonHbl 3apsifioBbIX M CMMHOBLIX MNoTHOCcTel . OnHoMepHas Mogens . CueHapuii Maitepnca. Mpumepsi
BELIECTB C MEPEX0iOM B COCTOSIHUS C BOTHAMU 3apsA0BbIX ( CNMHOBLIX ) NnoTHocTek. Monens Xa66apna. KoMnoanTHble
orepartopbl POXAEHNS U YHUYTOXEHUS. CnekTpabHblii BEC 30Hbl MPOBOAMMOCTH. t-J Moaenb. TpexueHTpoBble
Koppensiuuu.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCcToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHuUsi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aroIWMXCs PernaMeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTefbHbIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXAeH
npvkasom MuHuctepcTBa obpasoBaHust n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

MonoxeHwne ot 24 nekabpsi 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpPoBeLeHNS TEKYIWEro KOHTPOMS YCNEBAaeMOCTH 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs deaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTENbHOMO
yupexaeHus Boiclero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHUBepeuteT"

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB 4SSt
NpoBeAeHNs TEKyLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii
yHusepcutet"

MonoxeHwne Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns
"KasaHckun (Mpusonxcknin) doegepanbHblil yHuBepcutet""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4ebHOM npoLecce U yaaneHus anekTPOHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero obpasosaHus "KasaHckui
(MpwBoONXCKMIA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Byyaromxcs
B penepanbHOM rocyapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii
(MpuBonxckuit) henepanbHblin yHuBepcuteT™"

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pas3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocy1apCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO
06pazosaHus "KasaHckuin (MpuBonxckuit) doefepanbHblil yHuBepcuTeT"

M. B. EpeMuH. Mukpockonuyeckne mogenu B KoHA. cpenax -
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTeNibHON
nporpaMmMbl U POPM KOHTPONSI UX OCBOEHUS

Oran ®opma koHTpons 23:::::33::: TeMbl (pa3pensbl) AMCLUNAUHBI
CemecTp 2
TeKyLLNI KOHTPO/b
1 |YcTHbI onpoc OK-1 1. KpncTtannuyeckne nonsi 1 obMeHHble B3aUMOLENCTBUS
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bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
2 Egg;gganaﬂ Or1K-6 2. BaanmopgewcTsue 4yepes none ooOHOHOB.
3 |YcTHbI onpoc OrlIK-5 3. Heobbl4HbIe CBEPXMPOBOAHUKMU.
4 |Dvckycons AK-1 gi‘lonTi%iXT%um v&g&};ggggggﬁ:g. BonHbl 3aps80BbIX Y CAMHOBBIX

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKyL i KOHTPONb
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHO Tema He packpbiTa.
packpbITO CoAepXaHWe [TEMbl PacKpbIThl. packpbita. OTBeT cnabo |[loHATWiHbIA annapaT 1
Tembl. OTBeT xopowo  [CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYpUpPOBaH. LuenomM ageksatHa TeMe. |[ToHATURHBI annapaTt  |HeyLoOBNETBOPUTENBHO. 3
MNpekpacHo ocBoeH XopoLo 0cBoOeH OCBOEH YaCTWNYHO. lMoHuMaHune matepuana
NOHATUIHBIVA annapaTt. |NOHATWIAHLIA annapaTt. |[ToHMMaHWe OTOENbHbIX |PparMeHTapHOE UK
MpooemoHcTpupoBaH  |[poaeMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCcTBYeT. HeymeHue
BbICOKWIA YPOBEHb XOPOLWMNIA YpOBEHb maTtepwuana rno Teme. doopMynnpoBaTtb CBOU
NMoHUMaHWA Matepuana. [moHMMaHus maTepuana. Y noBneTsopuTenbHoe |Mbiciv, obcyXxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHve INCKYCCUNOHHbIE
doopMynmMpoBaTb CBOM  ((DOPMYyNMPOBaTbL CBOM  |DOPMYNMpPOBaTbL CBOM  |MONOXEHNS.
Mbicnu, obcyxnaTtb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb
IVCKYCCUOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblEe
NMONOXEHUS. MONOXEHNS. MONOXEHUS.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6ornblas 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YEeM HaMoNoBUHY.| 2
lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKy. HeyLOBNETBOPUTENbHbIN
BNafeHns MatepmanoMm. |He3Ha4ymMTeNbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHLIA  |MaTepuanom.
NPeBOCX0AHble [MpooemMoHCTpupoBaH |ypOBEHb BNageHNs [MposiBneHsbl
CrnocobHOCTM XOPOLWWA ypOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSATb 3HAHUA 1 [BNageHus matepuanom. |lposBneHbl HU3kue crnocobHoCTM
YMeHMs1 K BbiNoNiHeHuto |MposiBneHbl cpegHne  [cnocobHoCTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHUA U [yMEHWS K BbIMOMHEHWNIO
NPUMEHSATb 3HAHNSA U |YMEHNS K BbIMOMHEHNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHUI.
Lwnckyccus Bbicokuin ypoBeHb CpenHunii ypoBeHb Hwn3knii ypoBeHb HegnoctatoyHbli
BNafeHns Matepmanom |BnafeHus matepuanoM |BnaLeHus MatepuanoMm |ypoBeHb BnageHus 4
no TemMe ANCKYCCUM. no TemMe QUcKyccuu. no TemMe AUCKYCCuu. MaTepuanom rno Teme
lMpeBocxonHoe yMeHne |Xopolwee yMeHune Cnaboe ymeHune anckyccun. HeymeHne
dbopMynMpoBaThb CBOK  ((DOPMyNMPOBaTh CBOKO  ((DOPMYyNMpPOBaTh CBOK  [dOpMynMpoBaTh CBOLO
no3unumio, oTcTameatb |MO3WUMIO, OTCTamMBaTb |NO3MUMIO, OTCTamBaTb  |MO3MLMIO, OTCTauBaTb
eé B crope, 3agasatb |eé€ B cnope, 3ajasatb |eé€ B cnope, 3agasatb  |eé B cnope, 3ajasatb
Bonpochbl, 0bcyxaatb  |Bonpockl, obcyxaatb  [Bonpockl, 0b6cyxaaTte  |Bonpockl, 06cyxaatb
IVCKYCCUOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblEe INCKYCCUOHHbIE
nonoxenus. Boicokuin  [nonoxeHus. CpenHnii  |nonoxeHus. Hnakuia MONOXEHNS.
YPOBEHb 9TWKN BELAEHUNS |YPOBEHDb 3TUKM BEAEHNS [ypOBEHb 3TUKUN BeaeHNs [OTCyTCTBME 3TUKK
INCKYCCUW. LNCKyccun. ONCKYCCUN. BEOEHNS ONCKYCCUN.
3auTteHo He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHUsi 06pa3oBaTeNnbHON NPOrpammbl

CemecTtp 2

TeKyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tema 1

Moaenu onucanms Kkpuctannumdeckux nonei. OnpeneneHne OCHOBHbIX COCTOSIHUIA B CXEMEe CUIbHOMO KPUCTanIn4eckoro
nonsi. KnHetnueckoe obMeHHoe B3anmoneiictaune. Baaumopeiicteme LasnowmHckoro Mopu.

2. KoHTponbHas pabora

Tema 2

MeTonoM KaHOHMYECKMX Npeobpa3oBaHnii BbIBECTU ONEPATOPHBIA B, B3aUMOLENCTBUS CMIMHOB MW OpOUTaNbHbIX
MOMeHTOB. BapuaHTbl: CynepobMeHHOe B3auMOLENCTBME , aHTUCMMMETPUYHOE 0OMEHHOEe B3aMOLENCTBIE ,
B3aMMOJENCTBME Yepes none goOHOHOB.

B3anmMogencTeue Yyepes none pooOHOHOB.

3. YcTHbIN onpoc

Tema 3

HoBble cBEpXNPOBOAHMKY X KpUTUYECKe napameTpsl . Kynpartbl. t-J Mmogens .

MHuKTVABL. MNpUMeHeHNs B Hayke 1 TexHuke. [epcnekTyBbl MCNoNb30BaHMS BbICOKOTEMMEPATYPHbIX CBEPXMPOBOAHMKOB .
AKTyanbHble HanpaeneHns CCnenoBaHN.

4. Duckyccus

Tema 5

Mognenu onucaHvsi nepexoaa MeTtann-omanekTpuk. CueHapwuii Manepnca. Mogens Xab6apna. CueHapwuin MoTta. Ux
oTnn4MTENnbHbIE 0COBEHHOCTY . HepaspaboTaHHbie BONPOCH TEOPUN Nepexona Metani-ananekTpuk. KoHuenums
KOMMO3MTHbIX ONepaTopoB KBa3n4yacTul,.

®dazosas aounarpammbl KynpaTtos N NMHUKTUOOB. AKTyaﬂbeIe HanpasneHuns nccnenoBaHui.

3aver

Bonpocsbl k 3a4ety:

. PacwenneHne cocTtosiHnin d-anekTpoHa B Kybu4eckoM KpucTaninyeckom none.
. OCHOBHblE COCTOSIHUSI MOHOB B CUJIbHbIX KPUCTANINYECKMX NONSX.

. MexaHun3mbl 06MEHHOrO B3auMoencTBus. KUHETUYECK M OBMEH .

. AHM30TpONHOE 0OMEHHOE B3aMMOAENCTBIE.

. Bsanmopgerictene [3sanownHckoro-Mopu.

. Mynbtudepponkn. MexaHnambl MarHMTO3NEKTPUYEKCKONA CBSA3M .

. Metannbl. MpubnuxeHne cnnbHOR CBA3N .

. 3apaya Kynepa . Kyneposcue napbi.

. Mogenb BKUI. YpasHeHne Ha napmeTp npsaka.

10. MeTton Boronto6osa B Teopun CBEPXNPOBOAMMOCTU. BorontoboHsbI.

11. CueHapwii Maepnca. BonHbl 3apsaa0BbIX NAOTHOCTEN.

12. Monenb Xabbapna. KBasnyacTuyHble onepartopsbi.

13. Kputnyeckue napameTpbl BbICOKOTEMMEPATYPHBIX CBEPXMPOBOAHMKOB.
14. Mogenu n MexaH1M3mbl BbICOKOTEMMEPATYPHOW CBEPXNPOBOANMOCTN.
15. t-d Mmogens.

©CooNOoOOOTh~wWN =

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annoB
CemecTp 2

TekyLLUA KOHTPONb
YCTHbIA onpoc |YCTHbIf ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs

BbICTYMNAOT C AOK/Ia4aMu, COOBIEHNSIMM, DOMOHEHNSIMW, YHaCTBYIOT B 1 10
AncKyccun, 0TBeYatoT Ha Bonpockl npenogasarens. OueHnBaeTcs ypoBeHb
[lOMallHel NoaroToBKM Mo TeMe, CoCoBHOCTb CUCTEMHO M NOTMYHO U3naratb 3 15

mMartepuan, aHann3npoBaTb, POPMyNMpPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha AOMNOHUTENbHbIE BOMPOCHI.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
paboTa nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoiaeHHOro MaTepvana. Pabota 2 15
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenoaasatento. OueHnBarTcs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKNE CNOCOBHOCTM, BnafeHne
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

Luckyccus Ha 3aHaTMmn npenogaeatenb oopMynvpyeT Npobnemy, He NMetoLLYyHo
04HO3Ha4YHOro pelweHus. Obyyatolmecst NpeasararT pelweHmnsl, PoPMyTNPYT 4 10
CBOIO NO3MLMIO, 334at0T ApYr Apyry BOMPOCHI, BbIABUrAOT apryMeHTbl 1
KOHTPaprymMeHThbl B pexume gnckyccun. OueHmMBaloTCS BNageHne matepuanom,
CrMocobHOCTb reHepunpoBaTh CBOM UOEWN 1 AaBaTb 0OOCHOBAHHYIO OLIEHKY HYXXUM
noesiM, 3aaaBatb BOMPOCH! M OTBEYaTb HA BOMPOCkI, paboTtatb B rpynne,
npUAOEePXuBaTbCs 3TUKN BEOEHUS OUCKYCCUN.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLNIA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. MeTpos, t0.B. OcHoBbI (HN3MKK KOHAEHCMPOBAHHOMO COCTOSHUS: [ydebHoe nocobue] / tO. B. MeTtpos.? donronpyaHbiii:
WHTennekT, 2013.213 c.

2. EpemuH, M.B. Mukpockonuyeckne mogenu B KOHOEHCUPOBaHHbIX cpepax / M.B.EpeMuH // - KasaHb, KasaHckuii
yHmBepcuteT. - 2011. -111 c. http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc . OtpenaktnposaH B 2014
roay: http://www.twirpx.com/file/1473991/

3. Koyenaes B./. KsaHToBas teopumsa: koHcnekT nekumin / B. V. Koyenaes; KasaH. doegep. yH-T, VIH-T cousnkn, Kad
TeopeT. pu3nkn.-[2-e nag., nepepad., gon. n ucnp.].-KasaHo: [KasaHckuin yHueepcutet], 2013.-222 c.

7.2. [lononHuTtenbHas nuTepartypa:
1.A6pukocos, A.A. OCHOBbI TEOPUM METANNOB. [DNEKTPOHHDBIA pecypc] - ONeKTpoH. aaH. - M. : ®duamatnut, 2010. - 600 c.-
Pexwum goctyna: https://e.lanbook.com/reader/book/2093/

2. EpemuH, M.B. Mukpockonunyeckne Moeny B KOHOEHCMPOBaHHbIX cpeaax [9nekTpoHHbIi pecypc] / Y4ebHoe nocobue.
- KasaHb: KasaHckuia (IMpueonxckuin) doenepanbHbii yHusepcutet, 2011, - 113c.

Pexum poctyna http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLUMIIMHBI (MOOYIs)

apxue nybnvkaumin no gousuke - http://arxiv.org/find/cond-mat
NHgpopmaumoHHbiii 6ronneteHsb MepcT - http://www.nanometer.ru/2015/01/03/periodika_448606.html

MOLENN SNEKTPOHHOI O CTPOEHWA BEICOKOTEMIMNEPATYPHbBIX CBEPXMNPOBOLHMKOB -
http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup pa6or MeTtopuyeckne pekoMmeHpauum
nekumm OBnapeTb METOAOM KaHOHMYeCcKMx NnpeobpasosaHuii. OH MCMonb3yeTcs ANs PeWeHns WpoKoro
Kpyra 3apay. Bolaenntb 0OCHOBHblE MOAENMN B Teopun 06MeHHOro B3ammopaeinctansg. OcosHaTb, HTO
OCHOBHbIE COCTOSIHUSI IOHOB B KpUCTannax MoryT 6biTb Ka4eCTBEHHO yraaaHbl HO OCHOBE 3aKOHa
KynoHa. O6paTuTb BHUMaHWe Ha PM3NHECKyio MHTepnpeTaumns n3naraemoro matepuana.
npaktuyeckme | OcCBOUTb METOA BTOPUYHOIO KBAHTOBAHMS NPW 3anncK onepaTopoB 1 BOMHOBbIX (PYHKLIWIA.
3aHATUA HayunTtbcst NpUMEHSTb ero Npu COCTaB/IeHNN YPaBHEHU OBUXEHNS B NPELCTaBIeHNN
ei3eHbepra. [MonesHo NpouNNIOCTPMPOBATL MEXaHW3Mbl B3aNMOAENCTBUIA AnarpaMMmamm.
MNpencrasnTb pacrnpeneneHne 3NeKTPOHHbIX MIOTHOCTEN B BUAE PUCYHKOB C yKasaHveM dasbl
COOTBETCTBYIOWMX BOHOBLIX (PYHKLINA.
camocTosTenbHas | B metoamnyeckux nocobmsax v KH1rax Bblknaakv NprBoaSTCS MHOrOA cxemMaTnyHo . [Mpu ocBoeHUm
paboTa maTepuana nponyLeHHble BbIYUCNEHNS XenaTenbHO NPOBEeCTU. 0cob0e BHUMaHMe obpaTtnTb Ha

douanyeckoe cogepxaHve Modenen, nexatmx B OCHOBE Teopun CBEPXNPOBOAUMOCTY ( MOLEeNb
Kynepa BapauHa Wpudpdepa n mogenen nepexona Metann-auanekTpuk.

YCTHbI onpoc

YMeTb Nonb30BaTbCS CXEMOW CUNBHOrO KpucTtanian4eckoro nond npu onpeneneHnm OCHOBHbIX
COCTOSIHMIA NOHOB nepexogHblX METANNNIOB B OKTa34PNYECKOM N TETPA3OPNYHECKOM OKPYXEeHUAX.
Bnapetb I/IHCpOpM&LI,I/IGVI O COBPEMEHHOM COCTOSAHUN TEOPUN BbICOKOTeMHepaTypHOIZ
CBEepXnpoBoanMOCTN. 3HaTb OCHOBHbIE MEXaHW3Mbl cnapueaHus, OéCy)K,D,aIOI.LI,I/IVICFI ans

06 BbSACHEHUS CBEepXnpoBoanMoCTn HeOobObIYHbIX CBEepxXnpoBOOHMNKOB.

KOHTpONIbHaA
paboTa

BrageTb METOLOM BTOPUYHOIO KBAHTOBAHWS MPU 3anMcy ONepaTopoB U BOMHOBbIX (OYHKLWA.
YMeTb COCTaBNATb U pelaTb ypaBHEHNS OBUXEHNS LS ONEPATOPOB POXAEHUS U YHUHTOXEHNS.
YMeTb BbIYUCNATb MATPUYHBIE SNIEMEHTBI OT OLHO- U LyX-4acTW4HbIX onepatopos. [ns pacyetos
Mo TEOPUM BO3MYLLEHNI MONE3HO NPUBNEKATD AVArPaMMHbIE NMPEACTABNEHUS O BUPTYabHbIX
npoueccax.

OnckKyccus

3HaTb OCHOBHbIE TePMWUHbI NMpn NCnoJib30BaHNN BTOPUYHOIO KBAHTOBAHMA. HETKO NPencTaBnATb
TUNbl ﬂpI/I6J'II/I)KeHI/II7I ydeTe OBYyX-4aCTUYHbIX B3aNMOLENCTBUIA: ﬂpl/l6ﬂ|/|)K8HI/I€ XapTI/I-CDOKa,
aHomasnbHble cpegHue B TEOPUN CBEPXNPOBOOVMOCTU, Kakne cpenHue ourypupyoT B TOpumn
nepexon Metann guanekTpuk no cueHapuio I'Ia|7|epnca , Kakme cpegHne Hano BblHNCNATb
camocornacosaHHO npu onncaHum BO/H CMNHOBDIX MIOTHOCTEMN.

3adet

BbITb rOTOBbLIM K OTBETY Ha BONPOCHI:

. PacwenneHne cocTtosiHnin d-anekTpoHa B KyBU4eckoM KpUCTaninyeckom none.
. OCHOBHblE COCTOSIHUSI MOHOB B CUMIbHbLIX KPUCTANNNYECKMX NONSX.

. MexaHun3mbl 06MeHHOro B3auMonencTems. KHeTUYeCKMiA 0OBMEH .

. AHM30TpONHOE OBMEHHOE B3aNMOAENCTBUE.

. Bsaumogericteme 3snowmHckoro-Mopu.

. Mynbtudeppovkn. MexaHnambl MarHUTO3NeKTPUYEKCKON CBA3N .

. Metannbl. NMprnbnuxeHne CUNbHON CBA3MN .

. 3apaya Kynepa . Kyneposcue napbi.

. Mogzenb BKU. YpaBHeHne Ha napameTp npsaka.

10. MeTon BorontoboBa B Teopun CBEPXNPOBOAMMOCTU. Boronto6oHbl.

11. Cuenapwii Manepnca. BonHbl 3aps00BbIX NNOTHOCTEN.

12. Monenb Xabbapgna. KsasnyactuyHole onepatopb.

13. Kputnyeckune napametpbl BbICOKOTEMNEPATYPHbBIX CBEPXMNPOBOLHNKOB.
14. Mogenn n MexaHn3Mmbl BbICOKOTEMNEPATYPHO CBEPXMPOBOANMOCTM.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnmHbl "CoBpeMeHHble Npobnembl U3k KOHOEHCUPOBAHHOIO COCTOSIHWS" Npeanonaraet
MCMONb30BaHNe CNeayoWwero NporpaMMHOro obecneyeHns n MHOPMALIMOHHO-CNPABOYHBIX CUCTEM:

YyebHo-MeToAMYECKan nnTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
N3patenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyawowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4eOHOM nnutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM U3AAHUSM MO
MaKCUManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHuid ¢ COBNIOAEHNEM BCEX aBTOPCKMX 1 CMEXHbIX MPaB.

11. OnucaHue maTtepuanbHO-TEXHUYeCcKon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHue gucumnnuHbl "CoBpeMeHHbIE NPOBNEMbI (PU3NKN KOHOEHCUPOBAHHOIO COCTOSHUS" NpeanonaraeT
MCMONb30BaHUE CNeayoWero MatepmanbHO-TEXHUYECKOro 06ecneyeHus:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €AMHOW CUCTEMOW YNPaBneHUs, OCHaLEeHHas COBPEMEHHbLIMU CPEeLCTBaMM
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaUTOPMM COCTOUT M3: MyNIbTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHON TPUOYHbI
npenonasaTens, BKIoYaWen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHms obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens sSBNSETCS KNOYEBLIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenoaasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 ApYyrve BUAbI ayAUTOPHOM Harpyskim obyyatolmxcs B yaoO6HOR 1 [OCTYMHOM
LNl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YeHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npotiecce 0byyeHns BCeX KOPNOpaTUBHbIX pecypcoB. MynbTuMeonitHas ayaiMTopms TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbloTepHOE 060pyi0BAHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHVe TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenei;

- CO30aHMNe KOHTEHTAa, KOTOprI7I MOXHO NpencTtaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BO3SMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atolwmxcsl BOCMIPUHUMATL OLHY W Ty XXe MHPOPMaLMI0 U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NONyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ONs Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn GopPM TEKYILEro 1 NPOMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwmMMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NMPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXXUTENNIbHOCTU COoayn 3a4éTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6onee 4yem Ha 20 MUHYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.02
"dunsnka" n marnctepckomn nporpamme duasmka KOHAEHCUPOBAHHOMO COCTOSHUS .
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