Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHCTUTYT comnsnkin

1..""‘“ lIIE,.;rEﬂ

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

Mporpamma gUCUMNAUHLI
Pu3nka KOHAEHCMPOBAHHOIO COCTOSAHUS

HanpasneHue nogrotoeku: 03.03.02 - dusuka

Mpodoumnb noarotoBkn: Puamnka XmBbIX CUCTEM
KBanudomkauus BeinyckHuka: 6akanasp

dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"on Havana obyyeHus no 0bpasoBartenbHOl nporpamme: 2020

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

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 "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

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:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrlIK-3 CNOCOBHOCTBLIO UCMONBb30BaTh 6A30BbLIE TEOPETUYECKMNE 3HAHNS (YHAAMEHTANBHbIX
pa3nenos obuie N TEOPETUYECKON (PU3UKN AN PelleHNs MPOGECCUOHANBHBIX
3anad

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE TUMbl KOHAEHCUPOBAHHbLIX Cpe[,

CYMMETPUIHYIO KNnacCUuKaumnio KpUCTanInyeckmnx pelleToxk,

OCHOBHbIE TUMbl CTPYKTYPHbIX AECEKTOB, 3NEMEHTHI TEOPUM YNPYroCTy;

0COOEHHOCTHM KNTACCUYECKOr0 N KBaHTOBO-MEXAHNYECKOrO ONUCAHUS 3NEKTPOHHOrO rasa,

OCHOBHbIE TepMO,D,VIHaMI/I‘-IeCKVIe n KNnHeTn4eckmne XapaKTepI/ICTI/IKI/I n SﬂeKTpOMaFHVITHbIe CBOMCTBAa 3J'IeKTpOHHOFO
rasa;

MeTodbl onncaHn4a onHaMukn peleTkn, OCHOBHbIe TUMbI konebaHwii peweTkn u nx gonsnyeckmne nposiBneHns,
CBOWCTBA N OCHOBHbIE TUMbI CBepxnpoBOAHMNKOB, MaKpo- 1 MUKPOCKONn4yeckne Mmogenn ceepxnposoamnmMoCcTun

JonxeH ymeTtb:

onpegnenuTb CTPYKTYpY NPOCTEWNX PEWETOK N0 AaHHBIM PEHTFEHOCTPYKTYPHOrO aHanusaa; paccumTarb
TEPMOANHAMNYECKUE U KMHETUYECKME XapaKTEPUCTUKM KBAHTOBOrO NEKTPOHHONO rasa; yMeTb BblAENUTb KOHKPETHOE
hr3MYecKoe CoAepXaHue B NprknaHbix 3anaqax byayluein neaTenbHOCT U (DOPMYIMPOBaTh 3a4a4M; UCMONb30BaTh
MONy4YeHHbIe 3HAHWSA NPW PeLeH NPoeCCHoHaNbHbIX 3a4ay, CBA3aHHbIX CO CBOWCTBaMU TBEPLOro Tena

IlonxeH BnageTb:

obnapatb HaBblkaMy paboThbl C HAYYHO NNTEPATYPOI C NCMONb30BaHNEM HOBbLIX MHGDOPMAaLUMOHHbBIX TEXHONOMUIA;
MeTo4aMMN Hay4YHbIX MCCNEenOoBaHNIA;

OCBOWUTb TEOPUIO N MOAENN;

HaBblkaMy B NPOBEAEHNN PN3NYECKMX NCCNeaoBaHW Mo 3a0aHHON TeMaTuhke;

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MMEeTb HaBbIKW:

- CUCTEMHOrO HaYYHOro aHanmaa nNpobnem (kak NPUPOAHbIX, TaK U MPOGECCUOHANBHBIX) Pa3IUYHOTO YPOBHS
CNOXHOCTMW;

- paboTbl ¢ nabopatopHbiM 060PYAOBaAHNEM 1 COBPEMEHHOI Hay4YHOW annapatypoii;

- NPOBELEHNS (PU3NHECKOTO SKCNEPUMEHTA.

- K NNaHMpOoBaHUIO LOKNaA0B, CEMMHAPOB, 06ecneyrBaroLLEeMy NocnenoBaTeENbHOCTb U3NOXEHWS MaTepuana
- CBA3aTb U3naraemyto TeMy ouarku ¢ pyrummn GUCLMIIVHAMU.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHaa oucumnnmHa (Mogynb) BkAtoYeHa B padgen "B1.6.26 ducunnanHbl (Mogynm)" OCHOBHOWM NpodhecCcnoHanbHOM
obpasoBatenbHoii nporpamMmel 03.03.02 "duamka (Prsmka XnBbix cMcTeM)" 1 OTHOCUTCS K 6a30BOIA
(obwenpodreccroHanbHo) YacTu.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb AUCLIMIMVHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(oB).
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

KoHTakTHasi paboTa - 108 4aca(oB), B TOM Yncne nekumm - 54 yaca(os), npaktTuyeckne 3aHaTms - 18 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 72 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 6 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

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

Buabl v yachbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. OCHOBHblE NPUHLMMbI
1. CTatUCTNYECKOM CPU3NKMN. 6 4 2 0 4
Tema 2. Obwue MeTonbl
2. CTATUCTUYECKON MEXAHUKMN. 6 4 2 0 4
Tema 3. TepmoguHammyeckue
3. [BennunHbl 1 TepMoagMHaMuYeckme 6 2 2 0 2
COOTHOLWEHUS.
4. |Tema 4. N\peanbHble rasbi. 6 2 0 0 2
5. ::3Ma 5. Knaccuyeckuin ngeanbHoii 6 5 0 0 5
6. [Tema 6. KBaHTOBbI MaeanbHbIN ras. 6 4 0 0 4
Tema 7. Tunbl TBEPALIX TEN, TUMDI
7. |cBa3u Tunbl TBEPAbLIX TEN, TUMbI 6 2 2 0 6
CBS31
Tema 8. Kpuctannuueckas peluetka.
8. |9nemeHThHl cummeTpun. PeweTku 6 4 2 6 8
Bpase. Ayelika Burnepa-3eitTua.
Tema 9. lnHamumka KpucTaninyeckom
9. peweTki 6 6 2 0 10
Tema 10. Mogenb cBo60aHbIX
3NEeKTPOHOB. Teopusi MeTannos
3ommepgoenbaa. OnemMeHTbl 30HHOM
10. Teopun. MpubnuxeHus cnabo n 6 8 2 10 10
CWNbHO CBSA3aHHbIX 311EKTPOHOB.
OnTnyeckue cBONCTBA.
Tema 11. [MonynpoBooHUKU K
11.[onanekTpuKnN, CErHeToaNEKTPUKN. 6 6 2 10 10
MonynpoBooHUKW.
Tema 12. HamarHn4eHHOCTb U
BOCMPMMMYMBOCTb. [JnamarHeTnam.
MapamarHeTnam.®eppomarHeTn3m.
12| 06menHoe B3aMMOOENCTBME. 6 4 0 6 10
AnTundpeppomarHeTnam. [lomeHHas
CTPyKTypa.
Tema 13. CBepxnpoBOANMOCTb.
13.[TyHHenbHble adpdeKTbl B 6 4 0 2
CBEPXMNPOBOAHMNKAX.
Tema 14. JEPEKTbHI
14.KPUCTANTMYECKOW PELWIETKW 6 2 2 2
Ynpyrve csoricTea KpUcTannos
Utoro 54 18 36 72

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. OCHOBHbIe NPUHLMIMBI CTaTUCTUYECKON CPU3UKU.

CrpaHnua 4 13 13.
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

®da3oBoe NPOCTPAHCTBO. MI/IKpOCOCTOFIHI/Ie. Cpe,EI,HVIe 3Ha4YeHus 1 onykTyaumu. TepMO,D,I/IHaMI/ILIeCKOG paBHOBECHKE.
MaKponapaMeprl, MaKpOCOCTOsAHMKE. MeTon aHcambneii. CDyHKLI,I/ISI CTaTUCTUHECKOro pacnpeneneHuns. ManI/ILI,a
naoTHOCTK. Knaccuyeckoe n KBaHTOBOE YpaBHEHUA nVIYBI/IJ'IﬂFI. TeopeMa nI/IYBI/IJ'IﬂH.

Tema 2. O6LUMe MeToObl CTaTUCTMYECKOW MeXaHUKM.

MukpokaHoHun4yeckoe pacnpegeneHme. CTatucTUHECKUiA BEC U SHTPONUS. BHyTpeHHWe 1 BHewWwHWe napameTpbl.
CsoiictBa aHTponun. ObpaTuMble 1 HeobpaTuMble Npouecchl. TeMnepatypa. KaHoHUYeckoe pacnpeneneHue.
Cratnctuyecknii MHTerpan u ctatuctnyeckas cymma. bonbloe kaHoHM4eckoe pacnpeaeneHme. XuMn4eckui
noteHuman, 6onblias cTaTuCTUYeCKas CyMma. OKBMBANEHTHOCTb PABHOBECHBIX aHCaMbrei.

Tema 3. TepmoavHaMuyeckme BEIMYUHbI U TEPMOAMHAMMUYECKNE COOTHOLLIEHUS.

MNepBoe Hayano TepmMoamHaMukmn. Pabota n konuyecTso Tenna. TennoemMkocTb. SHeprus, aHTanbnus, ceobonHas
SHeprus, TepMoaNHaMMYeCcKuin noTeHuman n nx ceonctea. CooTHoweHus B3aumHocTn Makceenna. Cesisb
CTaTUCTNYECKON CyMMbl U BONbLIOK CTATUCTUYECKON CYMMbl C TEPMOAMHAMUYECKMUN NOTEHLMANAMN.

Tema 4. NpeanbHbie rasol.

MpPYHLMM NONHOW TOXECTBEHHOCTU M HEPA3NIMYMMOCTM YacTuIL, OOHOro copTa. Y4eT cnnHa. depMuoHbl 1 6030HbI.
MpuHumn 3anpeta onsg gepmuoHoB. PacnpeneneHns depmu-Anpaka n bose-OnHwTeriHa. Kanopuyeckoe ypaBHeHwe
COCTOSIHNS naeanbHbIX ra3oB. TepMmyeckoe ypaBHEHNS COCTOSHMS naeanbHbIX ra30B B NapameTpu4ecKor hopMe.

Tema 5. Knaccunuyeckun noeanbHbin ras.

PaspexeHHblit ngeanbHblin ra3. Pacnpenenenne Makceenna-bonbumaHna. PacnpeneneHne Makceenna no CKOpoCTSM.
PacnpeneneHve bonbuMaHa B NpocTpaHcTBe. XMMUYECKUiA NoTeHUMan Knaccuyeckoro naeanbHoro rasa. Kputepum
NPVMEHMMOCTM KNacCU4ecKoro npubnmxeHns 1 BolpoXaeHNs. 3aKoH paBHOMEPHOrO pacrnpeneneHns aHeprum no
cTeneHsm cesobonpl.

Tema 6. KBaHTOBbIN naeanbHbIN ras.

YepHoe nsnyyeHue, dpopmyna lNMnaxka, aHeprus n gaBneHme paBHOBECHOrO DOTOHHOMO rasa. bose-siiHwTenHoBCKas
KoHIOeHcauums. Temnepatypa 603e-aiHWTERHOBCKO KOHAeHcaUNN. MONMHOCTbIO BbIPOXAEHHbIA 9NEKTPOHHBLIN ras B
metanne. SHeprua depmu. [laBneHme anekTpoHHOro rasa npu T=0. TennoemMKocTb BbIPOXAEHHOr0 3N1EKTPOHHOro rasa
B MeTanne.
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

Tema 7. Tunbl TBepobiX TesN, TUMNbl CBA3N Tunobl TBepAabiX Ten, Tunbl CBA3n

WNoHHas , koBaneHTHas 1 BaH-Lep- BaanbcoBa CBsA3U. [TpoMexXyTouHble TUnbl CBsi3ei. MeTannnyeckas csiab.
BoooponHas cBsi3b. XapakTepHble 3Ha4eHNsS SHEPrn CBS3M.

KoBaneHTHbI 1 MOHHBIV paanycbl. MI3oMmopdonam n mopcpoTponus. Nonnmopdmam. KoopanHaumoHHoOe Y1Cno.
OpveHTauMoHHA, NHAYKUMOHHBIA 1 ANCNEPCUOHHBIN 9Q0EKTHI.

Tema 8. Kpuctannuueckas peLueTtka. dneMeHTbl cuMMeTpuun. Pewwetku Bpase. Slueika BurHepa-3enTua.

OnemeHTbl cummeTpun. PeweTkn Bpase. basnc kpuctannmyeckon pewetku. MNpuMnTuBHas s4yeika,ayenka
BurHepa-3eittua. Kpuctannorpadgpuyeckune HanpaeneHust n nnockoct. ObpartHas pelweTka. dudppakums
PEHTreHOBCKMX nyyen. udpakums HeATPOHOB 1 aNeKTPoHOB. Ycnosus Jlays n Bynbda-Bparros. CTpyKTypHbI doakTop.
aTOMHbIA CTPYKTYPHbIN doakTop.

Tema 9. [lnHaMuKa KpUCTaniM4eckomn peLleTku

OuHamuka peweTkn. Agnabatudeckoe NpubnvxeHne. DHEpPrus KPUCTaNIMYECKO peweTkn. Ponb TpaHCISLMOHHON
uHBapuaHTHocTu . KonebaHus nuHeiHbix Lenodek. Obwas knaccudgoukaumst konebatenbHbix MoL. AKycTudeckne
onTnyeckue konebaHus. KonebaHus HeneanbHbIX PeWeToK, NokaabHble Moabl . KBaHTOBaHMe konebaHunin peweTku.

DOHOHbI. DHEPT S, UMMYNBC 1 KBA3UUMIYNbC (OOHOHA. SKCMEPUMEHTalIbHbIE METOAbI OnpeaeneHnst OHOHHOMO
cnekTtpa. PaccesiHne HeMTPOHOB. BectoHOHHOE, 0AHOOHOHHOE M ABYX(POHOHHOE paccesiHue. PaccesiHne
3NEeKTPOMArHUTHOrO N3ny4eHuns. PaccesiHme peHTreHOBCKOro nanyyeHns. BpunnioaHoBckoe u
MaHIenblTaM-paMaHOBCKOe paccesiHue.

Tema 10. Mopenb cBO60gHbIX aNEKTPOHOB. Teopusi MeTannos 3oMMmepcpenbpa. DNeMeHTbI 30HHON TeopUMn.
MpubnuxeHus cnabo n cUNbHO CBA3aHHBIX 3N1IEKTPOHOB. ONTUYecKMe CBOMCTBA.

Teopus metannos Opyne. Ctatnyeckas anekTponpoBoAHOCTb. TennonpoBoaHOCTb. 3akoH BuoemaHa-dpaHua.

OpekT Xonna, noctosHHaa Xonna. TennoeMkocTb. Teopus metannos 3ommepdennaa. YpasHeHve WpeanHrepa ons
cB0BOAHbIX 3NeKTPOHOB. 'paHnyHoe ycnoene bopHa-KapmaHa. SneMeHTbl 30HHOK Teopuu. MNoHsITHE 0
camocornacosaHHoOM none B kpuctannax. KesaHtoBas MexaHvka 4acTuupbl B MPOCTPAHCTBEHHO-NEPNOANYECKOM Mone.

Bnoxosckure BonHoBbIe goyHKUMK. KBasuumnynbc.3oHbl BpunnosHa.3akoH Aucnepcur anekTpoHoOB B Kpuctannax:obwme
CBOWICTBA, pa3peLlleHHbIe 1 3anpelleHHble 30HbI. [IBUXeHMe 3NeKTPOHOB B KpUCTane nog NeCTBUEM BHELWHNX
3NEKTPUYECKMX U MarHUTHbIX Nonei. NMoeepxHocTb Depmu. SHepreTnyeckas wenb. MNprpona sHePreTUYeckow Wenm.
ONeKTPOHHbIE, LbIPOYHBIE U OTKPbLITbIE 0pOUTLI. KBaHTOBaHME OpOUT INEKTPOHA BO BHEWHEM NMOCTOSIHHOM MarHUTHOM
none. YposHu JlaHpay ns cBOGOAHBIX SN1EKTPOHOB B MarHUTHOM none. YpoBHU JlaHaay nnst 610X0BCKUX 3NEKTPOHOB.

Tema 11. MonynpoBOAHUKN U OUINEKTPUKU, CErHETOINEKTPUKU. NMonynpoBoaHMKMN.
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

MonynpoBOAHUKM 1 OUINEKTPUKM, CErHETO3NEeKTprKU. CTaTucTka HocuTenei 3apsaa B NonynpoBOLHVKaX. SNEeKTPOHbI
1 obipku. [MonynpoBOLHMKY C NPSMOi 1 HeNpsiMOl Wwenblo. OnTryeckas u TepMuyeckas aktmeauus. JlermpoeaHve
NonynpoBOLHWNKOB. [lOHOPbI M aKLenTopbl. HEeprusi MPUMECHbLIX COCTOSIHUIA.[10NYNPOBOAHUKOBEIE CBEPXPELIETKN.
KeaHToBaHuWe cnekTpa. CucTeMbl MOHUXEHHON pa3MepHocTU. KBaHTOBbIN adpdoekT Xonna.

Tema 12. HamarHn4eHHOCTb M BOCMPUUMYMBOCTb. JlnamarHetnam. MapamarHetnam.®eppomarHetnam. O6meHHoe
B3aumogenctesue. AHTudpeppomarHetusm. [loMeHHas CTPyKTypa.

HamarHm4yeHHOCTb 1 BOCNPUNMYMBOCTb. [[aMUNbTOHWAH B3aUMOLENCTBMS aTOMOB MU MOJIEKYN C MArHUTHbIM
nonem,pacuenneHme yposHei. AnamarHetnam. dopmyna JlaHxeseHa ons aMamarHUTHON BOCNpMmMMymMBoCcTU. CBA3b
Paccena-CayHgepca. lNpasuna XyHga. NapamarHetnam. BocnpunMynmBoCTb aTOMOB C YaCTUYHO 3aMONTHEHHOW
obonoykoii. MapamarHeTnam BaH dneka. JlaHxeBeHckuii napamarHeTuam. dyHkumm BpunmiosHa n JNlaHxeBeHa. 3akoH
Kiopw. MpuMepbl: PenkosemenbHble MOHbI U MOHbI MepexodHbIX aneMeHToB. PaclenneHue yposHei
BHYTPUKPUCTANINYECKMM NONEM. 3aMopaxusaHue opbuTansHOro yrnoBoro MoMeHTa. CnvHOBbIA napaMarHeTuam Maynu.

OunamarHetnam flannay.@eppomarHeTuam. MoHsTe 06 obMeHHOM B3anmonencTaum. OBMeHHbIl nHTerpan. MarHuTHble
nomeHbl. CMMHOBbIE BOSHbI - MarHOHbI. AHTUbeppomarHeTnam. [lomeHHas cTpykTypa. PepoMarHuTHble JOMEHbI.
JBuxeHve rpaHul npu HamarHnydmeaHum, acpgoekt bapkrayseHa. TexHnyeckoe n MCTUHHOE HacbllWweHne, rncTepesnc,
ocTatoyHas HaMarHM4eHHOCTb, KOSpLMaTMBHAS CUMNa, MOTEPWN SHEPTUN, MAarHUTOMATKUE N MarHUTOXECTKUe MaTtepuansi.
MarHuTHas aHU30TPONMS, HANPaBEHNS NErKOro U TPYOHOrO HaMarHuyeHus. HaseneHHas, obMeHHasi, NoBepPXHOCTHas
aHn3oTponus.

Tema 13. CBepxnpoBoAUMMOCTb. TYHHesNbHble 3codpeKTbl B CBEPXNPOBOAHUKAX.

CeepxnposognmocTb. ekt MeiccHepa. neanbHblii AnamarHeTnam, TePMO3EKTPUHECKNE CBONCTBA, MarHUTHbIE
CBOWCTBA, KpuTn4eckoe none. MNposBneHns CcylwecTBOBaHNS SHEPreTUYECKOW Wenn: TENN0EMKOCTb, HOpManbHOe
TYHHENMPOBaHKe, BbICOKOYACTOTHOE MOrnoweHne, 3atyxaHune 3syka. CBepxnpoBO4HUKK 1-ro 1 2-ro poga. Buxpwm
AbpukocoBa. dpcpekT [xo3edcoHa. BeicokoTeMnepaTtypHble CBEPXNPOBOLHUKM. YpaBHeHMe JToHAoHOB. OCHOBHbIE
noev Teopumn bapaounHa-Kynepa-LWpnddepa. SnekTpoHHble napel. Teopus MMH3bypra-Nanpay. Kpuctannmyeckas
CTPYKTypa 1 U30TOMUYECKNIA SPAEKT .

Tema 14. OEDEKTblI KPUCTAJITMYECKOMN PELLUETKW Ynpyrue cBoicTBa KpMcTanios

Tunbl ogoedpekTos. TovedHble gedekTbl (PpeHkens u WoTtTkn). ducnokaummn. OCHOBHbIE TUMbI AUCNOKaLWA (Kpaesble,
BMHTOBblE, CMelaHHble). [1BnxerHne gncnokaumin. AuncnokaumoHHble cTpykTypbl. UicTodHnkM ®Ppanka-Puga. Ynpyrue
csoncTea Kpuctannos Manoyrnosble rpaHuubl. Beicokoyrnoeblie rpanvupbl. JBOAHWKW, ANCKANHALUN, TPOWHbIE CThIKK.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSAITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CawmocTosTenbHas pabota 0by4yatolmxcs BbIMOMHSETCS N0 3aAaHWI0 1 NPy METOAMYECKOM PyKOBOACTBE Mpenonasartens,
HO 6e3 ero HenmocpenCcTBEHHOro y4acTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO0 paboTy Ha
ayAMTOPHbIX 3aHSATMSIX U HA BHEAYAUTOPHYIO caMocToaTenbHyto paboTy. CamocTosTensHas paboTta obyyatowmxcs
BK/IIOYaET Kak MOMHOCTbIO CAMOCTOSTENbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3aenoB) AMCLMMIUHLI, Tak 1 NpopaboTKy Tem
(pa3menos), ocBaviBaeMbIX BO BPeMs ayAMTOpHON paboTbl. Bo Bpems camocTosTenbHoi paboTbl obyyatowmecs YuTatoT v
KOHCMEKTUPYIOT y4ebHy10, Hay4HYIO 1 CMPaBOYHYIO NNTepaTypy, BbINONHAIOT 3aAaHWs, HanpaBneHHble Ha 3akpenneHve
3HaHWI 1 0TPabOoTKy YMEHWI N HABBIKOB, FOTOBATCS K TEKYLEMY U MPOMEXYTOYHOMY KOHTPOSIO MO SUCLMUMINHE.
OpraHunsauus camocTosTenbHol paboTbl 06yyarolWmMXcs pernaMmeHTpyeTcs HOpMaTUBHLIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMUA PECYPCAMU, BKNIOYAS:

Mopsook opraHn3aumm n ocyllecTBNeHNs 0bpas3oBaTenbHON OeSTenbHOCTM Mo 06pasoBaTe/bHbIM MPOrpamMMam BbICLIEro
0bpasosaHus - nporpammam bakanaspuara, nporpammam crneuvaniTera, nporpammam MarmctTparypbl (yTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckunii) doeaepanbHbili yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

MI'Y um. NlomoHocosa - http://shg.phys.msu.ru/educat/cond_mat/notes.html

Hay4Ho-06pa3oBaTtenbHblil LEHTP No HaHoTexHonorusim MITY - http://nano.msu.ru/research/seminars/condensed
HUNAD MI'Y um. JllomoHocosa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

WHTepHeT-kaTtanor on-line kypcos -
https://www.coursera.org/?utm_medium=email&utm_source=other&utm_campaign=notifications.auto.7F14gZ3wEeeZeg7kw5nt

VlHCpOpMaU,VIOHHO-aHaﬂI/ITI/I'-leCKaFI cuctema nponsnxeHud o6pa303aTeanblx NnpoaykKToB -
http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-

MIY nm. JllomoHocoBa - shg.phys.msu.ru/educat/cond_mat/notes.html

HaHoTexHonorun4yeckoe coobuecTeo HaHomeTp - hitp://www.nanometer.ru/2010/04/03/msu_210223.html
HANAD MIY um. JlomoHocoBa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81
ObpasoBaTtenbHblii npoekT A.H. BapruHa - www.ph4s.ru/book_ph_tvtelo.html

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumu MO>XHO BbIAENNTb HECKO/BbKO BUAOB CAMOCTOSTENbHOM paboThl 0byyarowmxcs npu
M3y4eHn OaHHOM nucumnivHel. Pasbop 1 ycBoeHue nekumMoHHoro Matepuana. MNocne
Kax oW nekuun obyyarowemycst cnefyet BHUMaTENbHO NpoYnTaTh 1 pasobpatb
KOHCMEKT, MPU 3TOM:

MOHSTb M 3aNOMHUTbL BCE HOBbIE OMPEeLeNeHus.

Hantn B cetu
NHTepHeT ykasaHHble CChINKM 1 NMPOBECTMW OEiCTBNS, PEKOMEHL0BaHHbIe
npenonaBateneM.

Ecnn nektop npennucan pasobpatb 4acTb mateprana bonee
noapobHO CaMoCTOATENBHO MO AOCTYMHBIM MUCbMEHHBIM UM 3NEKTPOHHbLIM
MCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO caenaTtb.

Mpy BO3HVMKHOBEHWU KaKMX-NBO TPYLHOCTEN C MOHMMaHNEM MaTeprana PeKkoMeHOyeTCst
nonpocuTb
MOMOLLM Y CBOMX OLHOTPYMMHUKOB U COKYPCHMKOB. Takxe MOXHO obpaTtnTtbes 3a
MOMOLLbIO K NEKTOPY. [lnsi 3TOro MOXHO IMYHO NOJONTM K NpenonasaTento, nnbo
HanucaTb eMy 3M1IeKTPOHHOE NCbMO, CCDOPMYNMPOBAB B HEM BO3HVKAMOLWME BOMPOCHI.
K nuceMy MOXHO NpUKpenuTb Kakme-nnbo anekTPoHHbIE MaTepuarbl, CBA3aHHbIE C
BO3HVKLIMMM BOMPOCaMMU.
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

rlpaKTI/I'-IeCKVIe 3aHATMA NPOXoaaT B oopMe auckyccuu, O6CY)K,D,GHI/IH npeanoXxeHHbIX
npenogaBarenieMm TemM HDGSGHTaLLMM. Oéyqarouwu?lcq OONIKeH NoarotoBnTb
BbICTyMJIeHNe, BU3yaJilbHOE CONpoBOXOEeHMe MaTepunan nogrotossIieHHOro
CaMOCTOATENbHO. BbICTyﬂﬂeHI/Ie IOMXHO BbITb OopraHn3oBaHo B (popMe npeseHTaunu.
I'Ipm BO3HUKHOBEHMM KaKux-nnbo pr,EI,HOCTeIZ C NOHMMaHMeM Mmatepunana
pekoMeHOyeTCa nNonpoCcuTb NOMOLWNM Yy CBOUX OOHOIPYNMnHNKOB U COKYPCHUKOB.
Takxe MOXHO 06paTI/ITbC$| 3a NOMOLLBIO K NEeKTopy. Ilns aTOro MOXHO NMYHO NOAONTHU
K npenogaesartento, nnbo Hanucatb €My 3N1eKTPOHHOE NUCbMO, CPOPMYNNPOBAB B HEM
BO3HMKaoWmMe BONpocChol.

nabopatopHble
paboTbl

NabopaTopHble 3a4aHUS BblOAOTCS NPenoaasateneM v npennonaraioT

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.

camocTos-
TenbHas
pabota

CamocTosTensHoe n3yvyeHne 4actm mMmartepuna. Ecnu vactb yqe6Horo martepunana
oTBeeHa Ha CaMOCTOATENIbHOE U3yv4eHune, 10 HeobxoanMOo NPUCTYNNTb K 3TOMY
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 BblaeneHnst aTux aNemMeHToB npoLie CoCTaBNATb COGCTBeHHYIO
apPrymeHTMpoBaHHYO NoO3nUnio No paccMaTtpmneaemMomy BOMpocCy.

3K3aMeH

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. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJuas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

CrpaHnua 9 n3 13.
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.03.02
"Puamka" 1 Npouo NOAroTOBKN "PU3nka Xnebix CUCTEM".
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.26 ®u3yka KOHOEHCUPOBAHHOIO COCTOSIHUS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.03.02 - dusumka

Mpochunb NOAroToBkU: PU3nNKa XMBbIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Ctpekanos, 0. A. dusrka TBepaoro Tena: YuebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikoea. - Mocksa : ML
PUOP: HNL NHgppa-M, 2013. - 307 c. (Beicwee obpasosarune: bakanaspuar). ISBN 978-5-369-00967-3. - TekcT :
anekTpoHHbiii. - URL: https://znanium.com/catalog/product/363421 (nata obpawerusi: 29.07.2020). - Pexwnm gocTtyna: no
noanucke.

2. baiikos, 0. A. ®n3umka KOHLEHCMPOBAHHOrO COCTOSHNS : y4ebHoe nocobue / HO. A. Baiikos, B. M. KyaHeuos. - 3-e
n3a. (an.). - Mockea : JTabopatopusi 3HaHmit, 2015. - 296 c. - ISBN 978-5-9963-2960-1.€- TekcT®: 3NeKTPOHHbIN®//
NaHb : anekTpoHHO-6MbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/70766 (naTa obpaweHus: 29.07.2020). -
Pexwum goctyna: ons aBTopms. nonb3osarteneil.

3. EnudpaHos, I'. . ®usnka teeproro tena : yiebHoe nocobue / . V. EnndbaHos. - 4-e nsga., ctep. - CaHkT-MeTepbypr :
NaHb, 2011. - 288 c. - ISBN 978-5-8114-1001-9.9- TekcT®: 3neKTPOHHbIN®// JlaHb : aneKTpoHHO-BnbnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2023 (nata obpaueHus: 29.07.2020). - Pexum pocTyna: ons asTopus.
nonb3oBaTenei.

JononHutenbHas nuteparypa:

1. MatyxuH, B. J1. dnauka T1Bepmoro tena : yuebHoe nocobue / B. J1. MatyxuH, B. J1. Epmakos. - CaHkT-leTepbypr : JlaHb,
2010. - 224 c. - ISBN 978-5-8114-0923-5.9- TekCT®: aneKTPOHHbIN®// JlaHb : 91eKTpoHHO-bnbnnoTeyHas cuctema. -
URL: https://e.lanbook.com/book/262 (pata obpaiieHusi: 29.07.2020). - Pexum gocTtyna: ons aBTopua. nonb3osaTenei.

2. KysHeuos, C. U. Kypc cmaukm ¢ npumepamu peleHns 3anad. 'dnsmka KoHLEHCMPOBaHHOrO COCTOSHNS'
[9nekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: 13a-8o Tomckoro
nonuTexHnyeckoro yHmeepcuterta, 2011. - 47 c. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/417650 (pata obpaiieHns: 29.07.2020). - Pexxum pocTyna: no noanmcke.

3. KopabenbHukos, [. B. duavka KoHAEHCUPOBAHHOMO COCTOSHUS : ydebHoe nocobue / . B. KopabenbHrkoB. -
Kemeposo : Keml'Y, 2017. - 149 c. - ISBN 978-5-8353-2160-5.9- TekcT®: aneKTpOHHbIi®// JlaHb :
9N1eKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/103097 (maTa obpaleHusi: 29.07.2020). -
Pexum poctyna: ona asTopms. nonb3oBarteneil.
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".
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Mporpamma gucumnnuHbl "dursnka KOHAEHCUPOBaHHOMO cocTosHMs"; 03.03.02 "dusuka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.26 ®u3yka KOHOEHCUPOBAHHOIO COCTOSIHUS

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

Hanpasnenue nogrotosku: 03.03.02 - dusuka

Mpochunb NOAroToBkU: PrUanka XMBbIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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