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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

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 gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

Mporpammy aucuunnuHel paspabdoTan(a)(vn) 3asenyowmii kadenpoii, 4.H. (noueHT) BopoHuHa E.B. (Kadenpa cpusmnkn
TBepaoro tena, Otoenenne gouaunku), Elena.Voronina@kpfu.ru ; poueHT, K.H. (poueHT) demuHos P.I". (Kadenpa
TeopeTtudeckon dmankn, OToeneHne cpusnkn), Raphael.Deminov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

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

Ob6yyatolpmincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

OCHOBHbI€ TUMbl KOHAEHCUPOBAHHbIX CPe[,

CUMMETPUIAHYIO KNnaccugoukauunio KpUCTanimyeckmnx peweToxk,

OCHOBHbIE TUMbl CTPYKTYPHbIX OECOEKTOB, 3/IEMEHTLI TEOPUN YNPYrocTy;

0COBEHHOCTHM KNTACCUYECKOr0 U KBaHTOBO-MEXaHUYECKOrO ONUCaHUS 3NEKTPOHHOrO rasa,

OCHOBHble TepMOoONHaMMn4yeckmne n KNHeTn4eckmne XxapakTepucTtnukn n anekKTpoMarHuTHble cBoncTea 9NNIEKTPOHHOIro
rasa;

MeTobl ONMCaHNA ONHAMUKKN peleTKn, OCHOBHbIE TUTMbl konebaHwii peweTkn n nx gounsnyeckmne nposiBNeHns,
CBOWMCTBA N OCHOBHbIE TUMbI CBepxnpoBOAHMNKOB, MaKpo- N MUKPOCKONn4yeckne Mmogenn ceepxnposogmnmMoCcTun

JonxeH ymeTtb:

onpeLnennTb CTPYKTYPY NPOCTEWNX PEWETOK N0 AaHHBIM PEHTFEHOCTPYKTYPHOrO aHanusa; paccumTarb
TEPMOOUHAMNYECKUE U KMHETUYECKME XapaKTEPUCTUKM KBAHTOBOrO 3NEKTPOHHOIO ra3a; yMeTb BblAENUTb KOHKPETHOE
hr3MYecKoe CoAepXaHUe B NprKNafHbix 3anaqax byaylen oeaTenbHOCT U (DOPMYNMPOBATh 3a4a4M; UCMONb30BaTh
MONy4YeHHbIE 3HAHWS NPW PeLeH NPOPeCCHOHANbHBIX 3a4a4, CBSA3aHHbIX CO CBOWCTBaMU TBEPLOro Tena

JlonxeH Bnanetb:

obnapgatb HaBblkaMy paboTbl C HAY4YHO NUTEPATYPOI C NCMONb30BaHNEM HOBbLIX MHGDOPMALMOHHbBIX TEXHONOMUIA;
MeToAaMUn Hay4HbIX NCCNenoBaHWA;

OCBOVTb TEOPMIO U MOLENMW;

HaBblkamu B NpoBeaeHNN OM3NYECKNX UCCNELOBAHWNI N0 3a0aHHO TEMATUKE;

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
NMMETb HaBbIKI:

- CUCTEMHOr0 Hay4yHOro aHanmaa npobnem (kak NpUpPoAHbIX, Tak U NPOGECCUOHANBHBIX) Pa3/IUYHOTO YPOBHS
CNOXHOCTW;

- paboTbl ¢ nabopaTopHbiM 060PYAOBAHNEM 11 COBPEMEHHOI Hay4YHOW annapatypoii;

- NPOBELEHNS (PU3NYECKOTO SKCNEPUMEHTA.

- K MNaHUPOBaHWIO LOKNaA0B, CEMUHAPOB, 06ecneynBatoLeMy NocnenoBaTeNbHOCTb U3NOXEHNSA MaTteprana
- CBA3aTb U3naraemyto TeMy onarku ¢ pyrummn QUCLMIIVHaMU.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B padaen "B1.0.17 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpasoBatenbHoi nporpammel 28.03.01 "HaHoTexHonorum n MmukpocuctemHast TexHuka (CUHTe3 1 gmarHoctuka
HaHoMaTepranoB, KOMAOHEHTbl MAKPO- Y HAHOSNEKTPOHHOM TEXHUKM)" 1 OTHOCUTCS K 00653aTENbHBIM ANCLUMIMHAM.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuML(bl) HA 216 yaca(os).

KoHTakTHasi paboTa - 126 4aca(oB), B TOM Yncne nekumm - 54 yaca(os), npaktTuyeckne 3aHaTms - 36 4yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMIVHBIL: 3K3aMeH B 6 cemecTpe.
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHblE NPUHLMMbI
1. CTatUCTNYECKOM CPU3NKMN. 6 4 2 0 2
Tema 2. Obwue MeTonbl
2. CTaTUCTMHECKON MEXAHUKM. 6 4 2 0 2
Tema 3. TepmoanHamunyeckune
3. [BennunHbl 1 TepMoaMHaMuyeckme 6 2 2 0 1
COOTHOLWEHUS.
4. [Tema 4. UpneanbHble rasbl. 6 2 2 0 1
5. Tema 5. Knaccuyeckuin ugeanbHbi 6 5 > 0 1
ras.
6. |Tema 6. KBaHTOBbI nOeanbHbIA ras. 6 4 2 0 2
Tema 7. Tunbl TBEpAbIX TEN, TUNDI
7. [cBsI3n Tunbl TBEPAbIX TEN, TUMbI 6 2 2 0 3
CBSA3U
Tema 8. Kpuctannuuyeckas peleTka.
8. [9nemeHTbl cummeTpun. PelueTkn 6 4 2 6 4
Bpase. Ayerika Burnepa-3enTua.
Tema 9. lnHamumka KpucTaninyeckom
9. peweTK 6 6 2 0 5
Tema 10. Mogenb cBo60aHbIX
9NEeKTPOHOB. Teopus MeTannos
3ommepgoenbaa. OnemMeHTbl 30HHOM
10. Teopun. MpubnuxeHus cnabo n 6 8 2 10 5
CWNbHO CBSA3aHHbIX 311EKTPOHOB.
OnTnyeckue CBONCTBA.
Tema 11. MonynpoBooHUKU K
11.]AM3NEKTPUKIN, CErHETOINEKTPUKMN. 6 6 4 10 5
MonynpoBoAHMKN.
Tema 12. HamarHn4eHHOCTb U
BOCMNPMMMYMBOCTb. JnamarHeTnam.
MapamarHeTnam.®eppomMarHeT13m.
12106mentoe B3aMMOLENCTBME. 6 4 4 6 S
AnTncpeppomarHeTnam. [lomeHHas
CTPyKTypa.
Tema 13. CBepxnpoBOANMOCTb.
13.[TyHHenbHble adpdeKTbl B 6 4 4 2
CBEPXMNPOBOAHMNKAX.
Tema 14. JEPEKTbHI
14.KPUCTANTNYECKOW PELWETKW 6 2 4 2
Ynpyrue cBoncTBa KpUCTanios
Utoro 54 36 36 36

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. OCHOBHble MPUHLMIMBI CTaTUCTUYECKON CPU3UKU.

®da3oBoe NPOCTPaHCTBO. MI/IKpOCOCTOﬂHI/le. Cpe,EI,HI/Ie 3HaYeHus 1 onykTyaumn. TepMop,MHaMmquKoe paBHOBECHKE.
MaKponapameprl, MaKpOCOCTOsAHNKE. MeTon aHcambneii. CDyHKLI,I/Iﬂ CTaTUCTNYECKOro pacnpeneneHus. Manmua
NNOTHOCTK. Knaccmyeckoe 1 KBaHTOBOE ypaBHEHUA HMYBI/I}'IJ'IFI. TeopeMa ﬂI/IyBI/IJ'Il'IFI.

CrpaHnua 4 n3 12.

3AEKTPOHHELBH
Bil VHUBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

Tema 2. O6Wwne MeToAbl CTaTUCTUYECKON MEXaHUKN.

MukpokaHoHu4eckoe pacnpeaeneHue. CTaTUCTUYECKMIA BEC U SHTPONUS. BHYTPEHHME U BHEWHME NapaMeTpbl.
CsotictBa aHTponuu. ObpaTmMble 1 HeobpaTuMblie npouecchl. TeMnepatypa. KaHoHuyYeckoe pacnpeneneHue.
CraTncTryeckuii MHTerpan u crtatuctudeckas cymma. bonbwoe kaHoHn4eckoe pacnpeneneHune. XuMmyeckur
noteHuman, 6onblias cTaTUCTUYEcKas CyMma. OKBMBANEHTHOCTb PaBHOBECHbIX aHcambnei.

Tema 3. TepMO,IJMHaMVI‘-IeCKVIe BeJ/IN4YNHbI U TepMOAUHaMU4YeCKne COOTHOLLUEHUS.

MepBoe Hayano TepMoanHaMmku. PaboTa u Konumy4ecTBo Tenna. TennoeMKoCTb. SHeprusl, sHTanbnms, ceoboagHas
9HEeprusl, TepMoaMHaMMYECKMiA MOTeHUMan u nx ceoictea. CooTHolweHns B3aumHocT Makceenna. CBsasb
CTaTUCTMYECKOMN CyMMBbI 1 BONbLIOW CTAaTUCTUYECKOW CyMMbl C TEPMOAMHAMMYECKMMM NOTEHUMaNnamm.

Tema 4. NWpoeanbHble ra3sbl.

MpWHUMN NONHOR TOXECTBEHHOCTU 1 HEPAa3NIMYMMOCTUN YacTuL, OHOro copTa. YuyeT cnvHa. depMunoHsl 1 6030HbI.
MpuHuUKMn 3anpeTta ona goepmuoHoB. PacnpeneneHns ®epmu-Lnpaka n bose-OiHwTeriHa. Kanopuyeckoe ypaBHeHWe
COCTOSIHNS nAeanbHbIX ra3oB. TepMmnyeckoe ypaBHEHUS COCTOSIHUS naeanbHbIX ra3oB B MapameTpryeckon oopme.

Tema 5. Knaccnueckun noeanbHbin ras.

PaspexeHHbIli ngeanbHblli ras. PacnpeneneHne Makceenna-bonbumaHa. PacnpeneneHne Makceenna no CKOpocTsiM.
PacnpeneneHune bonbumaHa B NpPocTpaHCTBE. XMMUYECKMIA MOTeHUMan Knaccu4eckoro naeanoHoro rasa. Kputepum
NPVMEHUMOCTM KNAcCU4eckoro NpubnmnmxeHns n BolpoXaeHusl. 3aKoH PaBHOMEPHOro pacnpeneneHns sHeprum no
cTeneHsm cesobonpl.

Tema 6. KBaHTOBbIN naeanbHbIN ras.

YepHoe nsnyyeHue, dpopmyna lNMnaxka, aHeprus n gaBneHvme paBHOBECHOMO DOTOHHOMO rasa. bose-siiHwTenHoBCKas
KoHIOeHcaums. Temnepatypa 603e-aiHWTERHOBCKOM KOHAeHCaUNN. MONMHOCTbIO BbIPOXAEHHbIA 9NEKTPOHHBLIA ras B
metanne. SHeprua depmu. [aBneHme anekTpoHHoOro rasa npu T=0. TennoemMKocTb BbIPOXAEHHOr0 3N1EKTPOHHOro rasa
B MeTanne.

Tema 7. Tunbi TBepAbiX Ten, Tunbl CBA3N Tunbl TBepAbiX TeN, TUMNbl CBA3U

VloHHas , koBaneHTHas u BaH-Oep- Baa/ibCoOBa CBA3N. I'IpomexyTquble TVNbl cBa3eln. Metannuyeckas CBs3b.
BO,D.OpO,D.Haﬂ CBA3b. XapaKTeprle 3HAa4YeHnA aHeprmm ce43n.
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

KoBaneHTHbI 1 MOHHBIV pagnycel. Mi3oMopduam 1 Mmopdpotponus. MNMonmmopdoram. KoopauHaLMoHHOe Y1cho.
OpvieHTaLNOHHIA, NHOYKUMOHHDBIA 1 AUCNEPCUOHHBIN 30PIEKTHI.

Tema 8. Kpuctannuueckas peLueTtka. neMeHTbl cuMMeTpuun. Pelnetku Bpase. Slueiika BurHepa-3enTua.

OnemeHTbl cummeTpun. PeweTkn Bpase. Basnc kpuctannmyeckoi pewetku. MNpnuMmntuBHas syeika,syerika
BurHepa-3eittua. Kpuctannorpadguyeckne HanpasneHust n nnockoctn. ObpartHas pelweTka. dudgopakums
PEHTIEHOBCKMX Nnyyen. udpakums HEATPOHOB 1 9NeKTPOHOB. Ycnosus Jlays n Bynbdha-Bparros. CTpyKTypHbI ¢oakTop.
aTOMHbIA CTPYKTYPHbI doakTop.

Tema 9. [lnHaMuKa KpUcTanim4yeckomn peLueTku

OuHamuka pewetkn. Agnabatuydeckoe NpubnmxeHne. SHeEPrus KPUCTANINYECKOW peweTkn. Ponb TpaHCHALMOHHOM
uHBapuaHtHocTu . KonebaHus nuHeiHbix Lenodek. Obwas knaccugukaums konebartenbHbix MoL. AKycTudieckne u
onTnyeckue konebaHus. KonebaHus HenpeanbHbIX PEWETOK, NokanbHble Moabl . KBaHTOBaHME konebaHwii peweTku.

DOHOHbI. DHEPrUS, UMMYNLC U KBA3UUMMYNbC OOHOHA. DKCMEPUMEHTalbHbIE METOb! ONpeaeneHns GPOHOHHOrO
cnekTpa. PaccesiHne HelTpoHOB. BecdoHoHHOE, 0AHOGOHOHHOE M ABYXJOOHOHHOE paccesHue. PaccesiHne
SMEKTPOMAarHUTHOro 13nydyeHus. PaccesiHue peHTreHOBCKOro uanyyeHuns. BpunniosHosckoe u
MaHaenbliTaM-paMaHoOBCKOe paccesHue.

Tema 10. Mopenb cBO60AHBbIX ANEKTPOHOB. Teopusi Metannos 3ommepdenbna. dneMeHTbl 30HHOW TEOPUM.
MpubnuxeHus cnabo U cUNbHO CBA3aHHbIX 3N1IEKTPOHOB. ONTUYEeCKMe CBOMCTBA.

Teopus metannos Opyne. Ctatnyeckas anekTponpoBoAHOCTb. TennonposoaHoCcTb. 3akoH BuaemaHa-dpaHua.

SdbdpekT Xonna, noctosaHHas Xonna. TennoemkocTb. Teopus metannos 3ommepdpennaa. YpasHeHuve LWpennHrepa ons
CcBOOOOHBIX 3NeKTPOHOB. 'paHunyHoe ycnoeme bopHa-KapmaHa. SnemeHTbl 30HHOM Teopuu. MNoHsATHE O
caMocornacoBaHHOM none B kpuctannax. KeaHToBas MexaHvka 4actulbl B NPOCTPAHCTBEHHO-NEPUOLNYECKOM MNone.

Broxosckre BonHoBbIE (oyHKUMK. KBasuumnynbc.3oHbl BprnntoaHa.3akoH Aucnepcun anekTpoHoOB B KpucTannax:obwme
CBOWCTBA, paspelleHHble U 3anpelleHHble 30Hbl. JBrXeHrne anekTpoHOB B KpUcTanne nog AeACTBMEM BHELHUX
SNEKTPUYHECKMX U MarHMTHbIX noneit. MNoeepxHocTb PepMmn. SHepreTnyeckas wenb. Npupona sHepreTUYeckon Wenw.

SﬂeKTpOHHbIe, OblpO4YHbIE N OTKPbITbIE Op6VITbI. KBaHTOBaHuMe Op6I/IT 3/IeKTpoHa BO BHEWHEM NOCTOAHHOM MAarHMTHOM
none. YDOBHVI J'IaHuay nnst cBoHOAHBIX 3/IEKTPOHOB B MArHUTHOM rnone. YDOBHI/I J'IaH,uay Inst 6NOXOBCKUX 3/IEKTPOHOB.

Tema 11. nOﬂynpOBO.IJ,HVIKVI U OUIANNIEKTPUKUN, CErHEeTOIJIeKTPUKMH. I'Ionynpoao.u.l-lm(u.

MonynpoBOAHUKM 1 OUINEKTPUKM, CErHETO3NEKTPUKU. CTaTuCcTMKa HocuTenei 3apsaa B NonynpoBOAHVKaX. SNeKTPOHbI
1 Obipku. [MonynpoBOLHMKM C NPSMO 1 HenpsiMol Wwenblo. OnTryeckas u TepMuyeckas aktmeauus. JlermpoeaHve
NonynpoBOLHWNKOB. [lOHOPbI M aKLenTopbl. SHeprusi MPUMECHbLIX COCTOSIHUIA.[10NYNPOBOAHUKOBEIE CBEPXPELIETKN.
KeaHToBaHuWe cnektpa. CUcTeMbl MOHUXEHHOV pa3MepHocTU. KBaHTOBLIN adpdoekT Xonna.

Tema 12. HamarHn4eHHOCTb U BOCMPUUMYMBOCTb. JlnamarHetnam. MapamarHetnam.deppomarHetnam. O6meHHoe
B3aumogenctesue. AHTudpeppomarHetusm. [loMeHHas CTPyKTypa.
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HamarHm4yeHHOCTb 1 BOCNPUNMYMBOCTb. [[aMUNbTOHWAH B3aUMOLENCTBMS aTOMOB MU MOMIEKY/ C MArHUTHbIM
nonem,pacuenneHue yposHei. AnamarHetnam. dopmyna JlaHxeseHa ons omamarHUTHON BOCNpMMMYmMBOCTU. CBSA3b
Paccena-CayHnepca. lNpasuna XyHga. NapamarHetnam. BocnpunMynBoCTb aTOMOB C YaCTUYHO 3aMOSTHEHHOW
obonoukoii. MapamarHeTnam BaH dneka. JlaHxeBeHckui napamarHeTnam. dyHkumm BpunniosHa n NlaHxeBeHa. 3akoH
Kiopw. Mpumepbl: PenkosemenbHble MOHbI U MOHbI MEPEXodHbIX aNeMeHToB. PaclenneHue yposHei
BHYTPUKPUCTANINYECKMM NONEM. 3aMopaxuBaHne opbuTansHOro yrnoBoro MoMeHTa. CnvHOBLIA napaMarHeTuam Maynu.

OunamarHetnam flannay. @eppomarHeTuam. MoHsTre 06 obMeHHOM B3anmonencTaum. OBMeHHbIl nHTerpan. MarHuTHble
nomeHbl. CMHOBbIE BOSHbI - MarHOHbI. AHTUbeppomarHeTnam. [lomeHHas cTpykTypa. PepoMarHuTHble JOMEHbI.
JBuxeHve rpaHul npu HamarHnydmesaHum, acpdoekt bapkrayseHa. TexHnyeckoe n MCTUHHOE HacbllWweHne, rncTepesnc,
ocTatoyHas HaMarHM4eHHOCTb, KOSpLMaTMBHAS CUNa, MOTEPU SHEPTUN, MAarHUTOMATKUE N MArHUTOXECTKUE MaTepuansi.
MarHuTHas aHM30TPONMs, HANPaBNEHNS NErKOro U TPYOHOrO HaMarHnyeHus. HaseneHHas, obMeHHasi, NoBepxXHOCTHas
aHn3oTponus.

Tema 13. CBepxnpoBoAUMOCTb. TYHHeNbHble 3chdpeKTbl B CBEPXNPOBOAHUKAX.

CeepxnposognmocTb. ekt MeiccHepa. neanbHblii AnamMarHeTnam, TePMO3NEKTPUHECKNE CBONCTBA, MarHUTHbIE
CBOWCTBA, KpuT4eckoe none. MNposBneHns CcylecTBOBaHNS SHEPreTUYECKOW Wenun: TENN0EMKOCTb, HopMabHOe
TYHHENMpPOBaHKe, BbICOKOYACTOTHOE MOrfnoweHne, 3atyxaHune 3syka. CBepxnpoBO4HUKM 1-ro 1 2-ro poaa. Buxpwm
Abpukocosa. ddpdpekT [xo3edcoHa. BeicokoTeMnepaTypHble CBEPXNPOBOLHUKM. YpaBHeHWe JToHAoHOB. OCHOBHbIE
noen Teopumn bapamHa-Kynepa-LWpnddepa. SnekTpoHHble napel. Teopus MMH3bypra-Nanpay. Kpuctannmyeckas
CTPYKTypa 1 U30TOMUYECKUIA SPAEKT .

Tema 14. OE®EKTbl KPUCTANINIMMECKOW PELLETKMU Ynpyrue cBoicTBa KpUCTanios

Tunbl ogoedpekToB. ToveuHble nedoekTbl (PpeHkens un WotTtkn). Ancnokaummn. OCHOBHbIE TUMbI AUCNOKALNA (KpaeBsble,
BMHTOBbIE, CMeWwaHHble). [BuxeHne aucnokauni. ducnokaunoHHble cTpykTypbl. cTodyHuku dpaHka-Puaa. Ynpyrue
cBowicTBa Kpuctannos Manoyrnosble rpaHuubl. Beicokoyrnosble rpaHuubl. JBOAHUKKW, AUCKANHALMW, TPOAHbBIE CThIKW.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocToaTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TeM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumu n ocylecTBeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmiTerTa, nporpamMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepcTea obpasoBaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka goeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHuBepCmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

MIY nMm. JllomoHocoBa - http://shg.phys.msu.ru/educat/cond_mat/notes.html

HayuHo-obpa3zoBatenbHbiii LEHTP No HaHoTexHonoruam MITY - http://nano.msu.ru/research/seminars/condensed
HNUAD MI'Y nm. JlomoHocoea - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTts no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLEe OLEeHOYHbIX CPEACTB COLEPXUTCS Cnenyiolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNIMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0r0 OLEeHOYHOro CPecTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

NHTepHeT-kaTanor on-line Kypcos -
https://www.coursera.org/?utm_medium=email&utm_source=other&utm_campaign=notifications.auto.7F14gZ3wEeeZeg7kw5nk

VHbopMaLMoHHo-aHanuTu4yeckas cuctema npoasuxeHuns obpasoBaTefbHbIX NPOOYKTOB -
http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-

MIY um. NNomoHocosa - shg.phys.msu.ru/educat/cond_mat/notes.html

HaHoTexHonornyeckoe coobwecTeo HaHoMeTp - http://www.nanometer.ru/2010/04/03/msu_210223.html
HUNAD MI'Y um. JlomoHocosa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81
O6pasoBaTenbHblii npoekT A.H. BapruHa - www.ph4s.ru/book_ph_tvtelo.html

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

nekuum MOXHO BblAENUTb HECKONIbKO BUAOB CAMOCTOSITENbHON paboTbl 0byyatowmnxcs npu
N3y4eHUn OaHHon aucumnnuHbl. Pasbop 1 ycBoeHue nekumoHHoro matepuana. Mocne
KaX[Ooi nekummn obydatolemycs cneayet BHUMATENbHO NpoYnTaTth M pasobpatb
KOHCMEKT, NpX 3TOM:

[MOHATb M 3aNOMHUTL BCE HOBbIE OMNpPeneNneHuns.

Haintn B cetun
VIHTepHET yKa3aHHbIe CCbINKW U NPOBECTU OENCTBUS, PEKOMEHOOBAHHbIE
npenonasaTenem.

Ecnu nektop npepnucan pasobpatb YacTb MaTepuana bonee
noapobHO caMoCTOSITENBHO MO AOCTYMHbLIM MUCbMEHHbBIM UMK 3NEKTPOHHBIM
WCTOYHUKAM, TO HE0BX04MMO CBOEBPEMEHHO 3TO caenaTb.

Mpw BO3HMKHOBEHUW KaKUX-NMOO TPYLHOCTEN C MOHMMaHMEM MaTepuana pekoMeHaoyeTcs
nonpocuTb
MOMOLLUM Y CBOUX OAHOTPYMNMHUKOB UM COKYPCHMKOB. TakxXe MOXHO obpatutbcs 3a
romoLLbto K NekTopy. [lns aToro MoXHO NIMYHO NOAOWTU K Npenogasatento, oo
HanmcaTb eMy 371EKTPOHHOE NUCbMO, CCHOPMYNMPOBAB B HEM BO3HMUKAIOLME BOMPOCHI.
K nucbMy MOXHO NpukpennTb Kakue-nnbo anekTpoHHble Matepuanbl, CBSA3aHHble C
BO3HUKLINMW BONPOCaMN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne rlpaKTI/I'-IeCKVIe 3aHATMA NPOXoaaT B oopMe auckyccuu, O6CY)K,D,eHI/Iﬂ npeanoXxeHHbIX

3aHATNA npenogaBarenieMm TemM HDGSGHTaHMﬁ. OéY'-I&FOLIJ.VIVICFI OONIKeH NoarotoBnTb
BbICTyMJIeHNe, BU3yaJilbHOE CONpoBOXOEeHMe MaTepunan nogrotossIieHHOro
CaMOCTOATENbHO. BbICTyﬂﬂeHI/Ie IOMXHO BbITb OopraHn3oBaHo B (popMe npeseHTaunu.
I'Ipm BO3HUKHOBEHMM KaKux-nnbo pr,ﬂHOCTGVI C NOHMMaHMeM Mmatepunana
pekoMeHOyeTCa nNonpoCcuTb NOMOLWNM Yy CBOUX OOHOIPYNMnHNKOB U COKYPCHUKOB.
Takxe MOXHO 06paTI/ITbC$I 3a NOMOLLBIO K NEeKTopy. Ilns aTOro MOXHO NMYHO NOAONTHU
K npenogaesartento, nnbo Hanucatb €My 3N1eKTPOHHOE NUCbMO, CPOPMYNNPOBAB B HEM
BO3HMKaoWmMe BONpocChol.

nabopatopHble| JlabopaTopHble 3aaaHns BbIAAIOTCS NpenofasaTeneM u npearnonaratT

paboTbl camocTosiTenbHoe peleHue. Mpu NoaroToBke K 3aHATUAM Tema nabopaTopHoi paboTbl foMXHA BblTh
n3yyeHa
TeopeTnyeckn. Ha ayanTopHbIX 3aHATUSAX BbINOMHSAETCS NpakTnyeckas Yyactb. [penogasatens MOXeT
3a8aTb KOHKPETHbIE
BOMPOCHI, Kacatowmecs HeNnocpeaCcTBEHHbIX AeNCTBUIA CTyAeHTa BO BPeEMS
BbIMNOSIHEHNS PaboTbl, MOMPOCUTL NMPOKOMMEHTUPOBATL UM 06 BSICHUTDL NOMYyYEHHbIe
CTyOEHTOM peaynbTaTthl nabopaTtopHoii paboTbl. Kpome Toro, pabota Ha nabopaTopHbIX 3aHATUSX
npegnnonaraeT akTUBHoOe y4yacTve B 06CyXAeHnn TeMbl nabopatopHoi paboTbl.

CaMOCTOSA- CamocTosTensHoe n3yvyeHne 4actm mMmartepuna. Ecnu vactb yqe6Horo martepunana
TenbHas oTBeeHa Ha CaMOCTOATENIbHOE U3yv4eHune, 10 HeobxoanMOo NPUCTYNNTb K 3TOMY
pa60Ta He3aMenanTesibHO NocCe yKkadaHun4 npenogasartensd n OCBOUTb Matepun B

oTBEeEeHHbIE NM CPOKWN. MaTepman cnenyet ndy4yntb No AOCTYMNHbIM MNCbMEHHbBIM U

3NEKTPOHHbIM NCTOYHNKAM, O KOTOPbIX coobuwunt npenogaearesib. - NOCTaHOBKa

I'IpO6J'IeMbI; - BaAPMaHTbl peleHns; - apryMeHTbl B NMONb3y TEX UIN UHbIX BAPUaHTOB

peweHns. Ha ocHoBe BblOeNeHUs aTUX 3NEMEHTOB npoLie CoCTaBNATb COﬁCTBeHHYIO

apPrymeHTMpoBaHHYO NoO3nUnio No paccMaTtpmneaemMomy BOMpocCy.

aK3aMeH Mpn NoaroToBke K aKk3ameHy HeoBX0aOMMO ONMPaTbCs, NPEXe BCEro, Ha nekuuu, a
TakXe Ha UCTOYHKKU, KOTOPbIE YKasaHbl B CNCKe nutepatypbl. B kaxnom 6unete Ha
3ayeTe cogepxutcs asa sonpoca. Mo kaxaoMy BONpocy AonxXeH bbiTb NOArOTOBNEH
pa3BepPHYThIN, UcHepnbiBaowWwmin 0TBET. [pu HENONHOM OTBETE MOTYT BbITh 3aAaHbl
LOMOIHUTENbHBIE HABOASLLME BONPOCHI

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTtenbHOro npoLecca no AucumnavHe (Moaynio) BKaoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKoMnnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp AN pacneyatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHAaTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATME UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;
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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;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 28.03.01

"HaHoTexHOonorum n MMKpocucTeMHas TexHnka" n npodomnio noarotosky "CuHTE3 1 AMarHOCTUKa HaHoOMaTepunanos,
KOMMOHEHTbI MUKPO- U HAHO3/TEKTPOHHOW TEXHUKIN".
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.17 ®usuka KoOHOEHCUPOBAHHOIO COCTOSHUS

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIINHBI (MOOyNs)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpmnb noarotoskn: CUHTE3 U AMArHOCTUKE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2019

OcHoBHas nuTeparypa:
1. Ctpekanos, 0. A. dusmnka TBepgoro Tena: YuebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikosa. - M.: VLI PUOP: HAL|
NHgppa-M, 2013. - 307 c.: 60x90 1/16. - (Bbicee obpasosanuve: bakanaspuart). ISBN 978-5-369-00967-3
http://znanium.com/catalog.php?bookinfo=363421

2.Baiikos, K0.A. ®Pusnka KOHOEHCUPOBAHHOIO COCTOSHUS. [ONEKTPOHHbIN pecypc] : yueb. nocobue / tO.A. Baiikos, B.M.
KyaHeuoB. - SnekTpoH. faH. - M. : UapatenbcTBo 'labopatopus 3HaHumit', 2015. - 296 c. - Pexum goctyna:
http://e.lanbook.com/book/70766

3.EnngpaHos, I'.W1. durauka T1Bepooro tena. [9nekTpoHHbIA pecypc] : yueb. nocobue - AnekTpoH. faH. - Cl6. : JlaHb,
2011. - 288 c. - Pexum goctyna: http://e.lanbook.com/book/2023

JononHutenbHas nuteparypa:

1. MatyxuH, B.J1. ®usmnka tBepAoro Tena. [OnekTpoHHbIin pecypc] : y4eb. nocobue / B.J1. MatyxuH, B.J1. Epmakos. -
OnekTpoH. aaH. - CMN6. : laHb, 2010. - 224 c. - Pexum goctyna: http://e.lanbook.com/book/262

2. KyaHeuos, C. L. Kypc dmsnkm ¢ npumepamm pelweHns 3agad. 'dunsnka KoHLEeHCUPOBAHHOIO COCTOSHUS'
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KysHewos, H. A. TumueHko. - Tomck: 13a-8o Tomckoro
nonuTeEXHNYeckoro yHmeepcuteta, 2011. - 47 c. - Pexum goctyna: http:/znanium.com/catalog.php?bookinfo=417650
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.17 ®usuka KoOHOEHCUPOBAHHOIO COCTOSHUS

I'Iepeqel-lb MH(POPMaLMOHHbIX TEXHONMOINMK, UCMONMb3YyeMbIX OJ11 OCBOEHUSI AUCLUMIUHDI (Mop,ynﬂ), BKNovasi
nepedyeHb NporpaMmMmHOro obecneyeHus n MHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpomnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanngpukaumst BeinyckHUKa: bakanasp

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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