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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCHMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHt) Mawmus I'.B. (Kadenpa KBaHTOBOW JICKTPOHUKYU U
PaaMoCIEKTPOCKOINH, Bricias mkosa kubepru3ndeckux CUCTEM U MTPUKIIAAHOH 35eKTpoHnkn), George.Mamin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAIMO3IEKTPOHHOM M ONTHYECKOM armapatypsl ¥ 000py10BaHHs

TIK-3 CITOCOOHOCTBIO UCCIIEIOBATh CBOWCTBA BEIECTB PAANO(PU3NUECKIMUA METOJAMHU

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):

IoyokeH 3HATh:

ITK-1: Teopwio ¥ IPUHIUIIEL PAOOTHI PAAUOIIEKTPOHHOM U ONTUYECKON anmapaTypsl ¢ TBEPIOTEILHON paboyelt cpeaon.
ITK-3: Teopwio u criocoObl pacyera MapaMeTpoB TBEPAOTENbHBIX PA0OUUX Cpejl B MporpaMMax Ha sizbike Python, a takxke B
CIIEIATIM3UPOBAHHBIX MTAKETAX PACUETOB U3 MEPBHIX MIPUHIIUATIOB.

JloKeH yMeTs:

IMTK-1: noxOupaTh napamMeTpbl HACTPOUKH PAJAMOAIIIAPATYPbI C TBEPAOTEBHON pabovelt CpeIon.

[IK-3: cocTaBnsTh MPOrpaMMBl ISl BU3YAJIM3ALMH KPUCTAIMYECKON CTPYKTYphI Ha s13bIke Python,

I[OJDKGH BJIag€Th:

IIK-1: [IpyHUMIIaMM KBAHTOBOMEXaHUUYECKUX PACYETOB U3 MIEPBBIX IPUHLIMIIOB TBEPIBIX TEJ
IIK-3: CocraBneHus aiinos 1uid pacyera B CIeUaIM3UPOBAHHBIX IIAKETaX KBAHTOBOMEXaHUYECKUX PACUeTOB U3 MEPBBIX
MIPUHIIUIIOB.

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTb U TOTOBHOCTB:

pa60TaTI) CO CTaTbsAMU U MOHOFpaCI)I/IHMI/I Ha aHTJIUHACKOM SI3BIKE.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B paszaen "b1.B.JIB.08.02 Juciurivael (MOAyn)" OCHOBHOHN npodheCCUOHATIbHOI
obpasoBarenbHO# porpammbl 03.03.03 "Pagrodusuka (KeantoBast 1 CBY a1eKTpoHUKa)" ¥ OTHOCUTCS K JUCIUILIMHAM 10
BeIOOpY yactu OITOII BO, popmupyemoii yuacTHUKaMH 0Opa30BaTeNbHBIX OTHOILICHUI.

OcBauBaercs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacoB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O6m1asi TPyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bIe) eMUHUI(bI) HA 72 Jaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM 4mKcJIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 18 yaca(oB), 1abopaTopHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositenbHast padoTa - 36 yaca(oB).
Koutposns (3auét / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILUIMHEL: 3a49eT B 8 ceMectpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCcOB 1 BU10B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI Pa60ThI 10 U CIHUILINHE (MOYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. BBeneHue B mpupojy TBEP/BIX Tl
ArperatHble COCTOSTHHS BEIIECTBA.
Kpucrannorpadus. Teopust cummerpun. [Ipsamas u
oOparHas peleTky. PeHTreHoBcKass audpakuus.
THIIBI PEIIETOK KPUCTAIUIOB.

Tema 2. TUIIBI XUMUUYECKHAX CBA3€EHN B BEILIECTBE.
Pacuer mMoJekyJsbl BOMOpO/a U3 IePBHIX
TIPUHIIAIIOB. DJIEKTPOHHAS CTPYKTYpa HOHOB H
2. (aromoB B kpuctaiie. Teopus pyHKIMOHATA 8 5 0 4 0 0 0 6
IJIOTHOCTU. YTIpyrue cBoicTBa BellecTBa. POHOHBI
u kosiebanus pemetku. Mojens W3unra.

Tema 3. 3oHHas TeOpHS TBEPIBIX TEl.
3 ITpoBOAHMKY, TOTYTIPOBOJHUKH U JUIEKTPUKH. g 5

Yposenp Pepmu. SIBIEHUE KOHTAKTA ABYX 0 2 0 0 0 6
BEILIECTB.
Tema 4. dazoBble nepexo/ipl IEPBOrO U BTOPOro
pona. TerutoeMKocTh 1 TeroTa (a3oBoro

4. niepexosia. CerHeToaJIeKTPUKY, (PeppOMarHETHKH. 8 2 0 4 0 0 0 6
Tema 5. CepxnpoBogauku. Teopus

5. [bapauna-Kynepa-IlIugepa. Kyneposckue mapsl. 8 2 0 2 0 0 0 6
Tema 6. Toueunsle neeKThl B TBEPIbIX TeJa.

6. (IIpumecHsle neHTpEL. LIeHTpbI OKpacKy. 8 2 0 2 0 0 0 6
Hucnokaiuym.
l1Toro 18 0 18 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOTYJIs1)

Tema 1. BBeienne B npupoay TBepAbIX TeJ. Arperatabie cocTosiHus BemecTsa. Kpucramiorpadus. Teopust
cumMmetpun. [lpsivast n oo6paTHas pemetrku. PenTreHoBckas nudppakuus. Tunsl pemeTok KpHCTALIOB.

Jlekuwm: I1aTh arperaTHbIX COCTOSIHUM BelecTBa. JKUIKOCTb, aMOp(HOE TeJI0 ¥ KPUCTAIUIBL. BIMKHNI 1 JanbHUN TOPSIOK.
Kpucranmmueckas pererka. OCHOBb TeOpuu CUMMETpUH. TpaHCIANMOHHAA U BpalaTeabHas cumMerpun. Oneparnyu
cumMeTpur. OO03HaYEeHHS Y3JI0B, HANIPABJIEHUH 1 TJIOCKOCTEH B KpHUCTallIax (MHAeKCH Muiepa). PentreHoBckas qudpakims
u obparHas perieTka. OCHOBHbIE THITBI KPUCTAIMYECKUX peleTok. O6o3HaueHus peneTok bpase.

IIpakTHyeckue 3aHATUA:

Basbl qanHpIX ¢ KpucTaumdeckumu crpykrypamu. Popmatsr qaaubsix CIF u XYZ. Ucnons3oBanme Python mis Busyanmzarmm
CTPYKTYphl. BBOJ JaHHBIX O KPUCTAJUTMUYECKON CTPYKType B Iporpamme Quantum espresso.

CamocrosTespHas padora:

INouck KprCTaNIMIECKON CTPYKTYPBI B KpucTayutorpadgudeckux 6aszax. M3yuenue onucanus nporpaMMsl Quantum espresso u
OCHOB paboTsI ¢ cepBepom Ha OS Linux.

Tema 2. Tunbl XumMu4ecKHX cBsI3el B BemecTBe. PacueT MoseKyJibl BOA0OPOAa U3 NePBHIX NPHHIAIIOB.
DJIeKTPOHHAsI CTPYKTYPa HOHOB 1 aTOMOB B KpucTtasie. Teopus (hyHKIHoHAIA IVIOTHOCTH. YIIPyrHe CBOMiCTBA
BemecTtBa. ®OHOHBI U KoJledanusa pemeTkn. Mogeas 3unra.

.HCKI_II/II/IZ I/IOHHaH, KOBAJICHTHAA U METAJNIMYECKAA CBA3U B TBEPAbIX TCJIAX. SHCKTPOHHEIH CTPYKTYypa atoMa. TavmbToHnaH
aToMa BoAopoJa. Pacuer SHCKTPOHHOﬁ CTPYKTYPBI. laMunsTOHMAH MOJIEKYJIbI BOAOPOA. Pacuer HOTeHL[PIEUIBHOﬁ AMBI.
SHCPFI/IH MEPEKPbIBAHUS IJICKTPOHHBIX 000JI0UEK. SJICKTPOHHBIC 000JIOUKH B clyvac KOBAJICHTHOM 1 MOHHOM cBs13u. OnucaHue
pa;[I/Iaanoﬁ 4acTu. TeOpI/IH q)yHKLlI/IOHaHa IUVIOTHOCTH, €TI0 MpEenMyIIeCTBa U HEJOCTATKUA. MO,Z[CHB Wsudra u KosinebaHud B
HTEIIOYKE aTOMOB. ®DOHOHBI ¥ KOJIEOAHNS PCIHIETKU.

HpaKTI/I‘{CCKI/Ie 3aHATUA:
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Busyanuzaiysi 3K TPOHHBIX 000JI0UEK pa3IMuHbIX HOHOB B Mporpamme Ha si3bike Python. Coznanue u 3amyck aiiia st
Quantum espresso.

CamocrositenbHas paboTa:
OrmpesiesieHre apaMeTpa KOBaJIEHTHOCTH Juls kprcramta CaF2. M3ydenne omicaHus mporpaMmel Quantum espresso

Tema 3. 3oHHas Teopus TBepabIX TeJl. [IpoBoJHHKH, MOJYNPOBOHUKH U TUAJEKTPUKA. YpoBeHb Pepmu.
fIBjleHHEe KOHTAKTA /IBYX BeIeCTB.

Jlekuuu:

Pacierienue ypoBHel SHepruu B citydyae KojeOaHuUid B LIETIOUKe aTOMOB. Pacinienienne ypoBHel B pealbHOM KpHCTale,
TIPUBOZASIIIEE K MOSIBJICHHIO 30H. BaneHTHas, 3arpeleHHas 1 30Ha IpoBOANMOCTH. [lepekpbiBaHre 30H M METAJLIBL.
JV7eKTPUKY 1 TTOSYTIPOBOAHUKH, TEMITEpaTypa IJIaBICHMs M BEJIMUIHA 3alPeIeHHON 30HbI. Y poBeHb Pepmu. SIBneHns B
Cllydae KOHTAKTa JBYX BEILECTB.

HpaKTI/I‘{CCKI/Ie 3aHATHUA.

Pacuer paciueniienus ypoBHel SHEPruy Ipy YBEJIWIEHUH JJIMHBI LIETIOYKH B Mojenn 3uHra. AHann3 BeIXOJHOTO (haiina B
nporpamMme Quantum espresso.

CamocrosdresbpHas padora:
Nzyyenne onucanus nporpamMmsl Quantum espresso

Tema 4. ®a3oBble Iepexoanl NEPBOro H BTOPoro pojaa. TemiroeMkocTs 1 TemioTa pa3oBoro nepexoja.
CernerosaeKTpuky, heppoMarHeTHKH.

Jlekuym: Termoemkocts, Teopust Hebas. Pa3oBble epexosl MepBoro u Broporo poaa. Kanopumerpus, TepMorpaBumMeTpusi.
N3meneHns B TemIoeMKOCTH TIpH (pa30BBIX TIEPEX0ax MepBoro u BToporo poja. PeppomarHeTnku 1 aHTH(peppOMarHeTHKY.
Howmensl. Iletns rucrepesuca. KosprmtrueHas cuina. Haceimenue. Mi3MeHeHre MarHUTHON BOCTIPUMMYMBOCTH TPU (ha30BBIX
niepexozax. CerHeToaIeKTPUKY U aHTHCETHETOIIEKTPUKH.

IIpakTryeckue 3aHATUA:

Brruncienve temmeparypsl ebast uist Kpuctaia. BeraucieHre MakCUMaabHON HAMATHUIEHHOCTH JUTst (DeppOMAarHeTHKA.
CamocrositenbHas padbora:

Nzyuenne onvicanus mporpaMmbl Quantum espresso /I BRIYUCTICHUS TEIUIOEMKOCTH.

Tema 5. CBepxnpoBoauuku. Teopus bapauna-Kynepa-Illucgepa. Kyneposckue napsbl.

Jlexuym: [IpoBopHuKH. M3MepeHne NpoBOJUMOCTH, ABYX M YETHIpEX IPOBOJHBIM MeTOAaMK. [IpunHbI KOHEYHOHN
ripoBogrMocTy. OOHapyXeHUE CBEPXIIPOBOAMMOCTH B pTyTH. DdpekT MeiticHepa. [IByxdyactnuHas 3anada Kynepa. Teopus
Bapauna-Kynepa-Iludepa. O6pazoBaHne KyliepoBCKUX Map. DHepreTuueckre 30Hbl B 00paTHOM perieTke. Bo3HUKHOBeHNE
sHepreTryecKol mesn. IIpsMo30HHbIE 1 HEPSIMO30HHBIE MTOJTYITPOBOHUKY. Paspyienre cBepXIpoBOJMMOCTH MarHUTHBIM
riosieM. CBepXITPOBOJHUKY IEpBOro 1 BToporo poaa. dddexT [Ixo3edcona. CKBUJI kak Hanbonee 1erko nzydaemas
KBaHTOBAsI CHCTEMA.

IIpakTryeckue 3aHATUA:

Pacuer npenenbHOro TOKa B KaTyIIKe U3 OJHOTO CJIOSI CBEPXIIPOBOJHHUKA.

CamocrositenbHast paboTa:

ITouck TUIOB CBEPXIPOBOAHUKOB UCTIOIB3YEMBIX B TPOMBILUIEHHOCTH.

Tema 6. Toueunnie gepeKThl B TBepAbIX TeJa. [IpumecHbie neHTPbI. [leHTpHI 0Kpacku. Iucaokamumn.

Jlekru: Toueunble gedeKTH ¥ TPUMECHBIE MOHBI B KpUCTaJUIaX. M30BaeHTHOE 3aMelleHre U 3aMell[eHUe ¢ KOMITCHCaIei
3apsaa. CriocoObl KOMITEHCAIMHY 3apsiia. PacueThl KOHIIEHTPAIIUK B MOJISIPHBIX M aTOMAPHBIX MPOIIEHTAaX, UCXO/ U3 Beca
AJIYKTOB TIPH CHHTe3e Kpuctauia. CocoOkl pocTa KpucTajlia ¢ IPUMECHBIM IIeHTpaMu. BrITecHeHre TIpUMecH Mpy 30HHOU
I1aBKe. BOBHUKHOBEHME TOUYEYHBIX JIe(DEKTOB MpH paauariioHHoM ooydenun. Juddysus ToueyHsix 1eheKToB u
pekoMOuHaIust ipu oTkure. MloHHast mpoBoaMMOCTh. MexaHoakTiBarus. [luciokanyy B KpucrauiaX. Pacuer ToueyHbIX
Je(peKTOB C MOMOIIbIO TeOpUH (PYHKITMOHAJIA TNIOTHOCTH.

HpaKTI/I‘IeCKI/IC 3aHATHA:

OrnpenenieHre cCuMMETpUM JeeKTa ¢ JIOKAIbHOW KoMIeHcaluen 3apsaa. Opranuszaius cyrnepsueiiky B mporpamMmme Quantum
espresso.

CamocrosTesbHas padora:
INouck nH(poOpMauK No pacnapasieTMBaHUI0 BBIUNCICHUI.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNINHE (MO/LYJII0)

SAEKTPOHHBH
Crpanuna 5 u3 10. Il YHHBEPCHTET
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYIEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Nanomaterials - http://nanohub.org/resources/379/download/2005.07.15-sands-nclt.pdf Images
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Quantum well -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+well&ogq=quantum+wé

Quantum wire -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+wire&oq=quantum-+wi

Qugantum dot -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+dots&oq=Quantum+dc

CaepxmpoBoauMOCTs - http://www.youtube.com/watch?v=0IkiEQTpqgU

9. MeToauyecKkne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

JIEKIIANA B xojie neknuii 00y4aonmmcs: peKOMeH/IyeTCs:

- BECTH KOHCIIEKTHPOBaHKE YIeOHOTO MaTepraa;

- 3a[1aBaTh MPETOJaBaTEII0 YTOUHSIOIIIE BOIIPOCH C IENIBI0 YSCHEHHS TEOPETUIECKUX MTOJIOKEHUH, pa3perieHus
CIIOPHBIX CUTYAIlUH.

B pabounx KOHCIEKTaxX XKeTaTeIbHO OCTABIIATH MOJISA, HA KOTOPHIX BO BHEAYAUTOPHOE BPEeMsI MOXHO CIIE/IaTh
MOMETKHU U3 y4eOHO-METOIUUECKOT0 0OECTIeUeHU s [Tl CAMOCTOSITENIbHON paboThl O0YYAIOIINXCS, AOMOJHSIONIEr0
MaTepHa MPOCYIIAaHHOW JIEKITNH, a TaKKe TIOMETKH, MO JIEPKUBAIOIIIEe OCOOYI0 BaKHOCTh TEX MJIH MHBIX
TEOPETHYECKIX MTOJIOKEHIH.

[Nocne mpocymmBaHwsA 1 KOHCIEKTUPOBAHUS JIEKIIUH 1O JAHHOHN TUICHUIUTMHE PEKOMEHIYETCS CAMOCTOSTEFHO
TIOBTOPHUTH TPOICHHBIN MaTepHasl, O3HAKOMUTCS C COIEPKAaHUEM COOTBETCTBYIOIINX TJ1aB OCHOBHOM U
JIOTIOJTHUTEJILHOM JINTEPATYPbl, BHECTH COOTBETCTBYIOIIME OMOIHEHNsI B KOHCIIEKT Jiekiuii. Ocoboe BHUMaHKE
HEOOXOAUMO YIEHUTh BOIIPOCAM AJIsi CAMOCTOSTEIHHOTO M3YIeHHs, KOTOPBIE JIEKTOP 3aJaJl Ha MPOIIEAIIen
JIEKIIMU.

npakTUYeckre | 31ech peKOMeHIyeTcsl CTyIeHTaM B CBOMX pabouMx TeTpajsix B Hayasle JI000H TeMbl 3anucath NoApoOHO
3aHATHS METOAMYECKHE YKa3aHUs 10 PEIeHHIO 3a]a4 Ha JaHHYIO TeMY.

Temsbl ¥ mpuMepHI 33124 TIPETIoAaBaTeslb JaeT CTy/IeHTaM Ha 3aHsATHX. [IpernogaBaTesnb peKOMEHAYET JIUTepaTypy

JUIs1 pelieHus 3a71a4 U 0ObsICHSET Ha pa300p HECKOJIbKMX TUIIOB 331au. [10AroToBKa K MpakTUIeCKOMY 3aHSITHIO

BKJIIOYAET B ce0s1 3y4yeHHe PeKOMEHI0BAHHO! JINTEPATypPhI 110 MPOWAEHHBIM TEMaM, a TaKXkKe MPopeIIBaHNue

3a7a4 JI0Ma CaMOCTOSITEIbHO.

CaMOCTOSI- 31ech BaKHO OTMETUTh, YTO OHA MOAPA3JEIIAETCs Ha CAeLyIOIUe BUIbL:
TenbHas padota | Pabora ¢ JIeKIIMOHHBIM MaTepraioM (CM. BbIile).
IToaroToBka K NpakTUYECKUM 3aHATUAM (CM. BBILLE).
PaboTa 1o moAroToBKe K KOJUIOKBUYMY I10 JICKIITMOHHOMY MaTepuaity (CM. HIKE).
IoaroroBka K MACEMEHHOMY AOMAITHEMY 33/IaHUIO (CM. HIXKE).
IToaroToBka K 3a4eTy (CM. HUXKE).

3a4eT JIJ15 TOArOTOBKHY K 3a4eTy Mo Kypcy "®Pusuka TBepaoro tesa" CTyAeHTHI JOJIKHBI KCIIOIB30BATh HE TOJIBKO KYypC
JIEKLIMI 1 OCHOBHYIO JINTEPATYpPY, HO U JONIOJIHUTEJIbHYIO JIUTePaTypy JUIsl BHIpaOOTKM yMEHUsI 1aBaTh
pa3BepHyTbIe OTBETHI Ha MIOCTaBJIEHHBIE BOIIPOCH. 3a AE€Hb WM JIBa IO JAAThl 3a4eTa MPOBOJUTCS KOHCYJIbTALHS.
Ha xoHCynpTanuy npenojaBaTeIio MOKHO 3aJaTh BO3HUKIINE B XO/I€ TIOArOTOBKE K 3a4€Ty BOIPOCHL.

10. Ilepevyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCMOJb3YE€MBIX MPH OCYIIECTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCIHHUILIIINHE (MOlIy.IIlO), BKJIIOYadA mepevdYeHb nMporpaMmmMHOro odecneuyeHns U I/IHCI)OpMaIII/IOHHLIX CIIPpaBOYHBIX
cacrTeM (IpH HEO0OXO0UMOCTH)

HepequL I/IHq)OpMaLII/IOHHI)IX TCXHOJIOI‘I/IfI, HCTIOJIb3YEMbIX ITPH OCYIECTBICHUN 06pa303aTeanoro nmponecca 1o AMCuuIinHe

(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, TPEACTABIIEH B
[punoxennu 3 k pabodeil mporpaMmme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOH 0a3bl, HEOOXO0AMOT JJIsl OCYIIeCTBJIEHHS 00Pa30BaTeJILHOTO
npoiecca no JUCIUIIn"e (MOJIyJII0)

MaTepI/IEU'[I)HO-TeXHI/I‘IeCKOC obecrieueHre 06pa30BaTeJ'[I)HOFO mnponecca 1no AMCuuIuinHe (MO,HyJ'[]O) BKJIIOUAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomeleHyst AJ1st CAaMOCTOATENIBHOM PabOThl 00yYaIOIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAI3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) U OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBatebHylo cpeny KOV.

Y4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIENUAIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbloTep 1 IprHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepUasoB.
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MynsTUMeauiHas ayAUTOPHUS.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy'-lalOI[II/lXCﬂ HMHBAJHUI0B U JIUII C
OrpaHU4Y€HHBbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HeO6XOIlI/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, 06ﬂerqa10m1/1e
BOCIIpUATUE I/IHCt)OpMaI_[I/II/I Oéy‘laIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa30BaHusl B albTEPHATHBHBIC
(bopmbl, y1OOHBIE 1S PA3IMYHBIX MTOJIb30BATECH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX O3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHui 6e3 MoTepy KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA TIiepeiavn HH(bOpMaHHH, OpraHu3anv pa3jInvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOT'YT OBITH
HCIOJIb30BaHbI JId TPOBEACHU A BUPTYAJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIaAaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUHOro
KOHTPOJIs;

- YBEJIMYCHUE TPOAOJLKUTCIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMe)KyTO‘-IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTECIIbBHOCTU UX CAAYU:

- MMPOIOJIKUTEILHOCTY CIAYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOM (popMme, - He
6osee yem Ha 20 MUHYT;

- MIPOJOJIKUTENBHOCTY BBICTYIUIEHUsT 00YYaIOIIerocs MpH 3alliTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetctBum ¢ TpedoBanusiMu PT'OC BO u yueOHbIM ruianoM no Harpasienuo 03.03.03
"Papnodmsmuka” u npodumo noarotoBku "KeantoBas u CBY anexktponnka.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.08.02 Keanmosas npupoda meepovix men

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Meitnuxos, E. 3. O6mas ¢pusnka KOHIEHCHPOBAHHOTO COCTOSIHUA : yuebHoe rocooue / E. 3. Meinxos. - [JoJaronpyaHslii :
Nurennext, 2018. - 416 c. - ISBN 978-5-91559-246-8. - Pexxum mocryna: https://znanium.com/catalog/product/1026992

2. ®usuka TBepaoro Tena: YueoHoe nocodue / 10.A. Crpekanos, H.A. Tenskoga. - M.: U1 PUOP: HULL Nudpa-M, 2013. -
307 c.: 60x90 1/16. - (Beiciiee o6pa3oBanue: bakanaBpuat). (nepemer) ISBN 978-5-369-00967-3, 500 3k3. Pexum jpocryna:-
http://znanium.com/bookread.php?book=363421

3. HaHOTeXHONOrMY - yaapHbIA BBOAHBIA Kypc: YueOHoe nocodue / P.X. Maptun-Tlanbma, A. Jlaxtakust; [lep. ¢ anrn. E.I.
3abonorikon, A.B. 3abonorikoro. - lonronpyausiit: Uutemiekt, 2014. - 208 c.: 60x90 1/16. (o6n0xka) ISBN
978-5-91559-146-1. DnexTponHsIi pecypc. Pexum nocryna: http://znanium.com/bookread2.php?book=468199

JomnmoJHUTEILHAS IUTEpATypa:

1. Beenenue B (pu3MKy TBepOro Tena : nepeBo ¢ anrimiickoro / Y. Kurrens ; [Tog pen. u nep. A. A. I'ycesa; [lep. A. B.
ITaxuesa .- Mocksa : Hayka, 1978 .- 792 c. : un.

2. [IpyHOMTIBI TEOPUH TBEPHOTO Tela : mepeBox ¢ anrauiickoro / k. 3aiimaH ; [Tox pex. B. JI. Bornu-Bpyesnya .- Mocksa :
Mup, 1974 .- 472 c. : un.

3. KBaHToBas Teopus TBepAbIX Tel : nepeBof ¢ aHriuiickoro / Y. Kutrens ; ITep. A. A. I'yceBa .- Mocksa : Hayka, 1967 .- 491
C. : WiI., Ta0J.

4. Kypc nekuuii o (husHKe TBEpIOro Tejla Uil TeXHUUECKHX By30B: yueOHoe mocodue: YueoHoe nocodue / Yabanos B.E. -
CII6:BXB-IletepOypr, 2011. - 131 c. ISBN 978-5-0775-0677-9. DnektpoHHbIi pecypc. Pexum gocrymna:
http://znanium.com/bookread2.php?book=355277
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.08.02 Keanmosas npupoda meepovix men

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows
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