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Mporpamma ancumnnuHbl "KoonepaTtuneHbie n KorepeHTHble siBneHmns”; 03.04.03 "Paanocuanka”.

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 ancumnnuHbl "KoonepaTtuneHbie n KorepeHTHble siBneHmns”; 03.04.03 "Paanocuanka”.

Mporpammy omucuunnnHebl paspaboTan(a)(vm) rnaBHbliA Hay4YHbIA COTPYOHUK, O.H. (Npodeccop) Epemun M.B. (HUN
MarHMTHOW PaamnocnekTPOCKONMU N KBAHTOBOW anekTpoHuku M. C.A. AnbTwynepa, Kadpenpa kBaHTOBON 3NEKTPOHUKN 1
paanocnektpockonuu), Mikhail.Eremin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobHOCTb MCMOMb30BaTh B CBOE Hay4YHO-UCCNen0BaTENbCKOM AESTENbHOCTU

3HaHVE COBPEMEHHbIX NMPOBNEM N HOBEMLWNX AOCTUXEHWA CON3UKM 1 PAANOPNINKI

MK-3 CnocobHOCTb NPUMEHSTL HA NPaKTVKE HABLIKM COCTABNEHUS 1 OCPOPMNEHUS
Hay4YHO-TEXHNYECKOI LOKYMEHTALIMUN, HAYYHbIX OTY4ETOB, 0630P0B, LOKNALOB U
cTaTen (B COOTBETCTBMU C NPOpuUneM noaroToBkun)

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBblE 3aKOHOMEPHOCTY M [OCTUXEHMS OU3UKIN KOONEPATUBHBIX M KOTEPEHTHBIX SBIEHNIA.

JonxeH ymeTb:

YyMETb MCMONMb30BaTh 3aKOHOMEPHOCTU 1 AOCTUXEHMNS (OU3NKIN KOOMEPATMBHBIX U KOFEPEHTHbBIX SIBIEHWIA.
HonxeH Bnagetb:

BnageTb LOCTUXEHUSMMN (PUIUKM KOOMEPATUBHBIX N KOTEPEHTHBIX SBNEHWIA.

LonxeH neMoOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

LEMOHCTPUPOBATb CNOCOBHOCTb 1 FOTOBHOCTb MCMONb30BATh KBAHTOBO MEXAHUYECKME YPaBHEHUS NPU PELIEHUN
3ajay KBAHTOBO PafNodU3NKN

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.B.02.01 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoi nporpamMmbl 03.04.03 "Panmodgusvka (KBaHToBble YCTPOACTBA U
panmodoTOHMKA)" U OTHOCUTCS K AUCUMMANHAM MO BbIBOpY.

OcBauBaeTcs Ha 2 Kypce B 3 CeMecCTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI cOCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 56 yaca(oB), B TOM 4Ynucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 52 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnianHbl / UX TPYAOEMKOCTb CamocTtositTenbHas

N moayns CemecTp (B yacax) pa6ota

MpakTuyeckuelaboparopHble

Jlekumn 3aHATUSA paboTbl

1.|Tema 1. OnekTpomarHuTHOE none 3 10 10 0 20
2.|Tema 2. KongeHcauuna 6030HOB. 3 6 6 0 12
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
3.|Tema 3. CBepxnpoBOAMMOCTb 3 12 12 0 20
NToro 28 28 0 52

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. dnekTpoMarHUTHoe none

KBaHTOBaHWe cBOBOLHOIO 3NEKTPOMAarH1THOro Nons. PelweHre ypaBHeHUs Ans BEKTOPHOro noTeHuuana B Buae
pasnoxeHus no nnockum soneam. O6o6LWeHHblE KoopauHaThl U 0606wWweHble nMNynbebl. [NpencTaBneHne sHepruv B BUAE
SHEpPruii HEB3aVMOLENCTBYOWMNX FAPMOHNYECKMX OCLMNNATOPOB. MaTpryHble 3neMeHTbl 0606WeHHbIX KOopAUHAT 1
UMMYNbCOB .

Bua onepatopos B NpencTaBneHUr BTOPMYHOrO KBaHTOBaHUS. OnepaTtopbl POXAEHUS 1 YHUHTOXeHWsl. CuMMeTpus
BOJTHOBbIX (PYHKLIMAI OTHOCUTEB/IbHO NEPECTAHOBKM YaCTUL, UM KBAHTOBbLIX Ynces. KOMMyTaLMOHHbIE COOTHOWEHS ANs
6030HHbIX OMEPATOPOB U LS ONepaTopPoB (PEPMUOHHOIO TWMNa. MpuMepsl pacyeta MaTpUYHbIX aNeMEHTOB. BonHoBble
PYHKLMW B MPELCTABNEHNM BTOPUYHOTO KBAHTOBAHNSI.

Tema 2. KoHpeHcauusi 6030HOB.

Bose-SiiHwTeriHOBCKas KoHaeHcaums. Kputepuin npexoga CUCTEM B KBAHTOBOE COCTOSIHME. Teops TEMNOEMKOCTM.
KonnekTneHble BO36yxaeHns B renun. Meton onsi pacyeta cnektpa KonnekTnBHbIX Bo3byoxaeHuii. Teopus
Borontobosa. Kputepuii ceepxtekydectu NlaHgay. PotoHbl. KoHoeHcaums nerkmx atomos. MeTtoabl HabnogeHus
KOHOEeHcaunn.

Tema 3. CBepXxnpoBoANMOCTb
Kyneposckune napbl. AHoManbHble cpeaHns. YpaeHeHne bapavHa Kynepa Wpuddepa.

LwnaroHannsauns mogenu BKLLI metonom Borontoboea. bBorontoboHbl. Tunbl cnapueaHust. MexaHnambl cnapuBaHmsl.
BeicokoTeMnepaTypHble CBEPXNPOBOAHUKU. CnoncTblie Kynpartbl. Tunbl HocUTeNnen. SNeKTPOHHbIE N AblPOYHbIE
CBEpPXNPOBOAHUKN. YpaHeHna 6paTtbes JToHAOH. MN0THOCTL BCEpPXMNPOBOASIWErO TOKA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi CaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbIMONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepctaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneayiolas nHpopMaums:
- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 0by4eHus o AUCLUMNINHE (MOLyNio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)
OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/IEKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA

norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

apxus npenpuHToB - http://arxiv.org/find/cond-mat
XypHan - http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf
XypHan - http://www.nanometer.ru/2015/01/03/periodika_448606.html

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nexkuum OBnageTb METOLIOM KaHOHUYeckux npeobpasosaHuii. OH UCMONb3yeTcs ONs PeleHns WNPOKOro
Kpyra 3agad. BbloenuTb 0CHOBHble MOAeny B Teopun o6MeHHoro B3ammonencTems. OcosHaTtb, 4To
OCHOBHbIE COCTOSIHWSA MOHOB B KpUCTannax MoryT ObiTb KaUeCTBEHHO yraaHbl HO OCHOBE 3aKOHa
KynoHa. O6patutb BHUMaHNe Ha (OU3NYECKYI0 MHTeprnpeTaumns nanaraeMoro Matepuana.

npakTnyeckme | OCBOMTb METOA BTOPUYHOIO KBAHTOBaHWNS NpY 3anvicy onepaTtopos M BONHOBbLIX (OyHKLMIA. HayuynTbea

3aHaTnA MPUMEHSATb Er0 NMPU COCTABNEHNW YPABHEHWIA OBNXEHUS B NpencTasneHun elideHbepra. MonesHo
NPOUNNICTPUPOBATbL MEXaHN3Mbl B3aMO4ENCTBUIA anarpammamu. [penctasutb pacnpeneneHne
3NEeKTPOHHbIX NIIOTHOCTEN B BUAE PUCYHKOB C yKasaHneM dpadbl COOTBETCTBYIOLWUX BOTHOBbIX
hyHKUNMA.

camocTos- | 06pauTb BHUMaHME He KOHLENUMIO KBA3nyacTuL, B rennm npu HU3KUX Temneparypax. Teopus
TenbHas Boronoboea. PoToHbl. TepMoanHaMMyeckue xapakTepucTukn CBeEpXTekyyero renus. PeweHne
pabota YpaBHEHWU OBUXEHUS A8 0NepaTopoB POXAEHUS N YHUUTOXEHMS MPU NCMOMb30BaHUN MOLENN
Bapavna Kynepa LWpnddpepa v B cnyyae mogenu Xabbapra npv onucaHuy nepexoaa
MeTann-ananekTpuk
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

[MoarotoBUTLCS K OTBETY HA BOMNPOCHI

1.KBaHTOBaHMEe CBOBOLHOrO 3NEKTPOMArHATHOMO NONS .

2. Onepartopbl POXAEHUS N YHNYTOXEHMS (OOTOHOB.

3. BonHoBble hyHKLMM 3NEeKTPOMarHUTHOro rnons

4. KorepeHTHble COCTOSIHUS.

5. 3apava Kynepa . Kyneposcure napsbi.

6. Monenb BKLI. YpaBHeHVe Ha napMeTp npsaka.

7. MeTon BorontoboBa B TeOpMM CBEPXNPOBOAMMOCTM. BOrontoboHbI.

8. KonnekTneHble konebaHus B renun. Teopus Boronobosa.

9. KoHpaeHcaums 6030HOB.

10 Kputeopuin ceepxtekydecTtu JlaHoay.

12. BepMunoHsbl. MprbnuxeHue cunbHol ceasu . KBaanyacTuyHbie onepartopb.
13. Kputuyeckme napameTpbl BbICOKOTEMMNEPATYPHbBIX CBEPXNPOBOAHNKOB.
14. Mogenun n MexaHu3Mbl BbICOKOTEMMNEPATYPHON CBEPXMPOBOANMOCTMU.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBO BeEpPCHM N0BOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -

ayaManbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOWN, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns CeMmHapoB, BbICTyMJIEeHNA C AoKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U NPOMEXYTOYHOIO

KOHTPONS;

- yBenumdeHne npogonxXnTtenbHOCT caoadun 06yqa+ou4v|Mcs| nHBANNMOOM UNn NMLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMU

300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootBeTcTBUM ¢ TpebosaHuaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuio 03.04.03
"Paguocomamnka” n marnctepckoi nporpamme "KeaHToBblE YCTPONCTBA U PaaModoTOHMKA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.02.01 KoorniepatvsHbie 1 KOrepeHTHbIe SB/IeHUS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodounb noarotoskmn: KBaHTOBLIE YCTPOWCTBA M PAANOGOTOHNKA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. Abpukocos, A.A. OCHOBbI TEOPUW METANNOB. [DNEKTPOHHBIA pecypc] - ANeKTPoH. faH. - M. : duamatnut, 2010. - 600 c.
- Pexum poctyna: https://e.lanbook.com/book/2093

2. Kouenaes B.U. KeaHToBas Teopus: koHcnekT nekumii / B. W. Kouenaes; KasaH. chenep. yH-T, VIH-T domsnkn, Kad
TeopeT. PU3KKK. - [2-e u3a., nepepab., oon. n ncnp.]. - KasaHb: [KaszaHckuit yHusepcutet], 2013. - 222 c.

JdononHutenbHaa nuteparypa:

1. MeTpos, 0.B. OcHOBbI (PN3MKM KOHAEHCMPOBAHHOMO COCTOSHUS: [y4ebHoe nocobue] / tO. B. MeTpos. - JonronpynHblii:
WHTennexT, 2013. - 213 c.

2. EpemuH, M.B. Mukpockonuyeckme Mogeny B KOHOEHCUMPOBAHHbIX cpenax [OnekTpoHHblin pecypc] / Y4yebHoe nocobue.
- KasaHb: KasaHckuii (Mpueonxckuin) doepaepanbHbiii yHuBepcuteT, 2011. - 113 ¢. Pexunm goctyna
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.02.01 KoorniepatvsHbie 1 KOrepeHTHbIe SB/IeHUS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodounb noarotoskmn: KBaHTOBbIE YCTPOWCTBA M PAANOOTOHNKA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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