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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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Mporpammy omvcuunnnHebl paspabotan(a)(v): LOUEHT, K.H. JlydkmnH A.T. (kadhenpa TEXHUYECKON (PUBUKM U SHEPTETHKMU,
NHxeHepHbit nHetutyT), AGLUuchkin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBaTb oyHAAMEHTasIbHble 3aKOHbI NPUPOLAbLI M OCHOBHbIE 3aKOHbI

eCTeCTBEHHOHAay4HbIX OUCLUNINH B I'IpOCpeCCI/IOHaTIbHOVI 0eAaTeIbHOCTH

MK-1 CnocobHOCTb MCNONb30BaTh CNeLManM3npoBaHHble 3HaHNS B 06nacT onsmkm ans
0CBOEHUS NPOCOMNAbHBLIX (PUINYECKMX AUCLNMANH

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

KBAHTOBYIO TEOPUIO U3JTyHEHMS 1 NOTNOLWEHUS SNEKTPOMArHUTHBIX BOSH BEWECTBOM;
OCHOBHbIE 3fIeMEeHTapHbIE KBAHTOBbIE NMPOLECCHI C y4acTeM DOTOHOB;

KBAHTOBYIO TEOPUIO penakcaumm 1 OCHOBHbIE MEXAHU3MbI YLIMPEHNS CNEKTPaNbHbIX MNHWIA;

dom3nyeckmne NpUHLMMNLI PYHKLMOHMPOBAHNSA U OCHOBHbIE XapakKTepUCTUKM KBAHTOBbIX YCUNUTENEN N reHeparTopos, a
TakXxe OpYyrnx afneMeHToB 1 YCTPOWNCTB ONTUYECKON N KBAHTOBOW 3NEKTPOHUKN,

OCHOBHbIE TUMbl HEIMHENHBIX 1 NapaMeTPUYECKNX NPOLLECCOB NPV B3aMMOLENCTBMMN MONS CO CPELON;

OCHOBbI H230BbIX 3MIEMEHTOB U YCTPOWCTB KBAHTOBOW U ONTUYECKOW 3NEKTPOHUKN, MPUMEHSIEMbBIX B COBPEMEHHbIX
VH(POPMAaLMOHHBIX CUCTEMAX;

BO3MOXHOCTMW OMNTUYECKMX METOLOB Nepenayn 1 06paboTku MHgopMauuu.
JonxeH ymeTtb:

Haxo4unTb aHannTn4eckmne pelweHnsa sanad KBaHTOBOM Teopumn N3ny4yeHuns;

nenatb YNCNeHHble OUEeHKN BpEeMEH penakcaunn n BepOSITHOCTeVI nepexonos ons 0gHOMOTOHHbIX MPOLIECCOB B
3aBUCMMOCTHN OT NapaMeTPOB CNEKTPalbHbIX NIMHWIA ons Pa3NnN4HbIX Cpen;

LenaTb YUCNEHHbIE OLEHKM UHBEPCUW HACENEHHOCTEW U KO3ULMEHTA YCUNEHNS (MOFMOWEHNS) B ABYX-, TPEX- U
YETbIPEXYPOBHEBBIX Cpeaax;

npoBOONTb aHANUTUHECKME pacHeTbl N Oeniatb Ha X OCHOBE YMC/10Bblie OLEHKN nopora CaMOBO36y)K,D.eHI/I9|,

JJ,O6pOTHOCTI/I Pa3NINYHbIX pe30HaTopoB, MOWHOCTWU, HaCTOTbl reHepaunn Onis KBaHTOBbIX reHepaTtopoB ONTU4eCKoro
Onana3oHa O/1IMH BOJIH;

1cnonb3oBaTtbh 6a30Bble 3N1EMEHTbI KBAHTOBOW 1 ONTUYECKOW NEKTPOHNKMN N NMPUMEHSATb OCHOBHbIE METOLbI aHaNM3a
KBAHTOBbIX W OMTO3MEKTPOHHbIX YCTPONCTB A5 pelleHns 3a4ay B cucTeMax nepegayun n obpaboTtkm nHpopmaumu.

IlonxeH BnageTb:

MEeToJaMmn pacyeta OnTUYECKUX KBAHTOBbIX FEHEPATOPOB 1 3NIEMEHTOB OMTO3NIEKTPOHHbLIX MPUBOPOB U YCTPONCTB
JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

MPOBECTUN pacHeT ONTUYECKMX KBAHTOBbLIX FEHEPATOPOB 1 3NIEMEHTOB OMTO3IEKTPOHHBIX NPMBOPOB U YCTPONCTB

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.0B.01.02 OucumnnuHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHon obpasoBatenbHoi nporpamMmbl 16.03.01 "TexHudeckas domnasmka (Pusnka nnasmbl, TENTOTEXHNUKA U
BOLOPOAHAs 3HEpPreTvka)" U OTHOCUTCS K AncumnanHam no Beibopy yact ONOMM BO, goopMupyemoli y4acTHrKamm
obpa3zoBaTtenbHbIX OTHOWEHWIA.

OcBauBaeTcsi Ha 4 Kypce B 8 cemecTpe.

3. 06beM gucLUNNHBI (Mo.u.yna) B 3a4eTHbIX eauHUuLax ¢ ykasaHmeMm Konmyecrtea 4acoB, BblaeJieHHbIX Ha

KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 26 yaca(oB), B TOM 4yncne nekuum - 0 yaca(os), npakTndeckne 3aHaTus - 26 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).
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CamocTtosiTenbHas pabota - 46 4aca(oB).
KoHTponb (3a4€t / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMIWHLIL: 3a4eT B 8 cemMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-

MX TPYB0EeMKOCTb (B Yacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumu|MpakTu-Mpaktu-la6opa-la6opa- Tenb-
monayns MECTP| Bcero | B an. | 4Yeckume |4yeckue [TopHble|TOpHble| HasA

copme [3aHsATUSA, B 3an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

8 0 0 2 0 0 0 6

1 Tema 1. BeeneHue. KBaHToBas Teopus
" |M3ny4eHns U NOrnoweHuns.

Tema 2. SneMeHTbl KBaHTOBOW KMHETUKN 1

TEOPWM CNEKTPANbHbIX TMHWIA.

5 B3ammopericTeme OByxXypOBHEBOW cpenbl C
PE30HAHCHbIM 3/1IEKTPOMArHUTHBLIM MOMEM.

Tema 3. KBaHTOBbIE YCUNUTENMN U FEHEpPaTopbI,
3. [MHdPOpMaLUMOHHbIE CUCTEMbBI HA UX OCHOBE. 8 0 0 6 0 0 0 10

Tema 4. MeTogbl ynpasneHvs nasepHbiM
4. In3ny4eHuem. Metogpl permctpaumm 8 0 0 6 0 0 0 10
OMNTUYECKMNX CUTHANOB.

5 Tema 5. CoBpemeHHasi aneMeHTHas 6asa
" lonToaNEeKTPOHMKMN.

MToro 0 0 26 0 0 0 46

4.2 ComepxaHue aucCUUMNIUHLI (MOBYNS)

Tema 1. BeeneHue. KBaHTOBasi TeOpus U3Ny4YeHUS U NOITOLLLEHWNSA.

KBaHTOBas anekTpoamMHammka n paanmosnekTpoHmKa.

Ponb KBaHTOBOW 9NEKTPOHMKMN 1 ONTO3NEKTPOHWNKM B COBPEMEHHbBIX MHADOPMALIMOHHbBIX TEXHONOMMNSIX.
Nnes kBaHTOBaHNS aneKTPOMarHATHOrO Nons.

PasnoxeHune anekTpoMarHMTHOro nons No cBo6OAHLIM TUNaM KonebaHwii.

OHepreTnyeckuii CNeKTp 1 CTaLMoHapHble COCTOSHUS CBOBOAHOrO KBAHTOBAHHOMO 3NEKTPOMArHWTHOro Nons.
MNMoHaTMe poToHa 1 ero cBoncTBa.

Onepatopbl POXAEHNS N YHUHTOXEHNS AN POTOHOB.

Oneparop aHepruv B3anMOLeCTBUS CUCTEMbI 3aPAXEHHbIX YACTUL, U 3NEKTPOMarHUTHOroO Nons.
KsaHTOBas Teopus nanyyeHus.

OLoHOMOTOHHbIE U ABYX(OTOHHbIE NEPEXOdbl B TEOPUN BO3MYLLEHWNNA.

ManI/I‘-IHbIe 3/IEMEHTbI oneparopa aHeprumn B3auMOLEelNCTBNSA NOMS C BEWECTBOM AN npoueccos 0gHOPOTOHHOIO
N3Ny4eHna 1 nornoweHmns.

NHIoyunpoBaHHOE U CNOHTAHHOE N3MyYeHe (POTOHA, UX BEPOSITHOCTY B 9NEKTPOLUMONBHOM NPUBANXKEHUN.
BepoaTHOCTb 04HOPOTOHHOIO NOrNOWEHNSI.

MpaBuna oT6opa aons aNEKTPOLNMNONBHOIrO U3NYYEHUs (MOFNOWEHNS).

[MapameTpryeckune 1 HenapameTpuyeckme MHOroPOTOHHbIE NPOLLECCHI, X MPUMEHEHUS B COBPEMEHHbIX
CMNEKTPOCKOMNYECKUX CUCTEMAX.

Tema 2. DnemMeHTbl KBAHTOBOW KUHETUKM U TEOPUMN CNEKTPalibHbIX IMHUIA. B3anumopencreue nByxXypoBHEBOMN
cpenbl C pe30HAHCHbIM 3N1EKTPOMarHUTHbIM Mosem.

MoHATMe 0 AMHaMNYEeCKON N OMCCUNATMBHOW NOACUCTEMAX Ha NPUMEpPe CMOHTaHHOIo N3Ny4eHUs atoma.
Penakcauns onHamMmyeckor NogcuCTeMbl Kak NpoLecc B3anMoaencTsus ¢ gUcCcnnaTnsHoOm NoacUCTEMON.
Penakcauns un ywmpeHme cnekTpanbHbIX TMHAIA.

CooTHOLWeHNe HeonpeneneHHOCTEN SHEPrna-BpEMS 1 eCTECTBEHHAS WNPUHA TUHUN N3MTyHeHNS (CNEeKTPasnbHbIA KOHTYP
NIVHAW CMOHTAHHOIO U3NYYEHUS).
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CnoHTaHHoe n3ny4yeHme B ontuke n paonoaonana3oHe. ,D,O6pOTHOCTb cneKTpaanoM NNHNN, OUEHKN BEeNNYUNH.
®dunsnyeckne 0CHOBbI NOCTPOEHUA KBAHTOBbIX CTAHOAPTOB Y4aCTOThl.
MexaHn3Mbl yWwmnpeHns cnektTpanbHbIX NVHNIA.

KBaHTOBOE KMHETMYECKOE ypaBHEHME (ypaBHEHME A5 MaTPpULbl MNOTHOCTU AUHAMUYECKON NOACUCTEMBI,
B3aMMOLENCTBYIOWEN C ANCCUNATUBHOM NOACUCTEMON-TEPMOCTATOM).

[ByxypoBHeBas ngeanvaauus.

YpaBHeHNs Ons LBYXYPOBHEBO Cpenbl, B3aUMOLENCTBYIOWEN C KNACCUYECKUM SNIEKTPOMArHUTHBLIM MONEM.
MpoAaonbHoe 1 nonepeYyHoe BpeMeHa penakcauum n nx uanyeckunii CMbIch.

OueHKM NPOAOBHOrO 1 MOMEPEYHOr0 BPEMEH penakcaumn 4ns pasnmyHbiX Cpes.

MoBeneHWe OBYXypPOBHEBOW cpedbl MPpU ee B3anMOOENCTBUM C PE30HAHCHBIM 3NIEKTPOMArHNTHBLIM MOMEM.
CraumnoHapHble pelleHnst ypaBHeHWUl 0Nis [ByXypOBHEBOW Cpelbl, B3auMOOECTBYIOWEN C Pe30HAHCHBIM MONEM.
D PeKTbl HACBILEHNS 1 MPOCBET/IEHUSI CPEeLbl B CU/IbHOM 3/IEKTPOMAarHUTHOM rone.

MoluHoCTb, nornowaemas cpeaoi 13 aneKTPoMarHMTHOro noss.

Hacbiwatowas MOWHOCTb, e OLEHKMN NS pasnyHblX Cpel, MCMNonb3yeMblX B KayecTse paboymx Matepranos B
KBAHTOBOW 3MEKTPOHUKE.

MNpumeHeHVe adhdpekTa HacbIWEeHUS 48 ynpaesneHns napameTpamm nasepHoro nsnyyeHns.

KorepeHTHOe B3anMoOencTeune nany4yeHns ¢ AByXypOBHEBON CUCTEMON.

YpaBHeHve nepeHoca n3ny4yeHns B noraowaroLer (ycunmeatouien) cpege.

KosdbdrumeHT 1 nokasaresb nornoweHns (ycuneHms).

OueHKM BeIMYUHBI NOrNoWeHNs (yCUneHus) onsa pasnmyHblX cpes.

ONEeKTPOHHBIV NapamarHUTHLIA pe30HaHC, ero MpUMeHeHne B Hayke (br3uka, Xumms, 6Monorus) 1 TeXH1Ke.

Tema 3. KBaHTOBble yCUNUTENU U reHepaTopbl, MHPOPMaLMOHHbIE CUCTEMbI HA UX OCHOBE.
TepMoaonHaMnyeckn HepaBHOBECHAS cucTema.

VHBepcus HaceneHHOoCTEN.

MeTon onTUYECKON Hakauku.

Tpex- N YeTblpex-ypoOBHEBbLIE CUCTEMBI.

MpenctasneHme 3-X N 4-X yPOBHEBbIX CUCTEM SKBMBANIEHTHOM 2-X YPOBHEBOW CUCTEMOIA.
VHBepcus HaceneHHOCTe B TBEPAOTENbHBIX a3epax C ONTUYECKON HaKa4KOMN.

Co3paHne MHBEPCHOW pasHOCTU HACENEHHOCTEN B ra3ax C MOMOLLbIO ra3oBoro paspsaa.
["enniAi-HeOHOBBIN Nasep, BEMYNHBI UHBEPCHOW Pa3HOCTU HACENEHHOCTEN ANS ra3oBbiX Na3epoB.

Co3paHve UHBEPCHOM PasHOCTH HACENEHHOCTE METOLOM COPTMPOBKM aTOMOB HEOAHOPOAHBIMUA CTATUYECKUMY
3NEKTPNYECKUMM N MArHUTHBIMU MONSIMUA.

BooopoaHbii Masep.

ATOMHO-ny4eBas Tpybka.

KBaHTOBbIE CTAHOAPTHI BPEMEHM 1 HACTOTbI.
Monyknaccuyeckue ypaBHEHNS KBAHTOBOrO reHeparopa.
OnHoMooBOE NpUbnuXeHue.

MpuMepbl BO3HUKHOBEHMSI MHOrOMOAOBOI0 pexXmMa reHepaumnm (BbiXnraHue CnekTpaibHbIX Y MPOCTPaHCTBEHHbIX
npoBasos).

CraumoHapHblii pexum konebaHusi KBAaHTOBOFO reHepaTopa U ero XxapakTepucTuKu.
Ycnosure camoBo36yXaeHMs KBAHTOBOrO reHeparopa.

OpekT 3aTArnBaHMsa HacToTbl B KBAHTOBOM reHepaTope.

OnTnyeckunin pesoHaTop.

CobcTBEeHHas M HarpyXeHHas [OBPOTHOCTb pe3oHaTtopa.

Bpems xun3Hu gpoToHa B pe3oHaTope.

MOLWHOCTb KBAHTOBOIO reHepaTopa.

MakcumanbHas MOWHOCTb KBAHTOBOMO reHeparopa npv onTUManbHON CBSA3M C HAarpy3komn.
OueHKa MOWHOCTM ANs pasnnyHbIX TUNOB Ma3epoB 1 Na3epos.

BanaHcHble ypaBHEeHWNs Ansi KBAHTOBOIrO reHeparopa.

Y4eT CroHTaHHOro M3nyyeHus B 6anaHCHbIX YPaBHEHUSIX.

Tunbl N OCHOBHbIE XapakTePUCTUKN COBPEMEHHbIX Na3epPHbIX CUCTEM.
MonynpoBOAHWKOBbLIA NHXEKLUMOHHbIN nasep.

nOJ'IyrIpOBO,EI,HVIKOBbIe nasepbl 1 cBeTOoM3Nnyvarouwmne gnoabl: X cnekTpanbHble, MOWHOCTHbIE N MOLOYNALUNOHHDbIE
XapakTepucTumkn.
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LUyMbl U3nyyeHns nasepos.
WnpuHa cnekTpanbHOM NMHUW FeHepaunn.
MprMeHeHve NonyrnpoBOAHUKOBLIX 1TA3€POB B ONTMYECKUX CUCTEMAX Nepeaayun MHgopMaLun.

Tema 4. MeToabl ynpaBneHus nasepHbiM usnydyeHnem. Meroabl peructpauum onTMYecKMx CUrHanoB.
Pernctpaums ontm4eckoro uany4eHms.

MpsMoe peTekTMpoBaHue 1 reTepoanHNPOBaHNE.

Knaccudomkauns gpotonpruemMHmKOB.

DOTONPMEMHMKM HA OCHOBE BHYTPEHHENO M BHELIHErO (0OTO3dCheKTA.

DoTO03NEMEHTbI, POTOINEKTPOHHbBIE YMHOXMUTENN.

MonynpoBoaHMKOBbIE POTONPUEMHUKN.

®doTopesncTopbl M POTOANOAbI (NaBUHHbIE (POTOANOIbI M PiN - ANOAbI); MPUHLMN OEACTBUS U YCTPONCTBO.
doToranbBaHNYeCcKnin 1 POTOLMOOHbIA pexuM paboTbl.

BonbT-amnepHas u cnektpanbHas XxapakTepucTmku, bbICTPOAENCTBME U YYBCTBUTENBHOCTL (POTOANOAOB.
®doToTpaH3ncTopsbl, gotonpremHble MN3C - maTpurubl.

Lymbl dpOTOANOOHBIX MPUEMHUKOB U3NTY4YEHNS.

Mopor 4yBCTBUTENBHOCTW, OBHAPYXUTENbHAS CNOCOBHOCTb.

KBaHTOBbIN Npeaen YyBCTBUTENbHOCTM NPW NPUEME ONTUYECKMX CUTHANOB.

Tema 5. CoBpeMeHHasi aneMeHTHasi 6aza ONTO3NEKTPOHUKM.
PacnpocTpaHeHve cBeTa B aHU30TPONHbIX CPefax v ONTUYECKUX BONHOBOLAX.
JlyyeBoit 1 BONHOBOW aHann3 ONTUYECKMX BOSIHOBOOB.

VIHTeI'paJ'IbeIe onTn4yeckmne anemMeHTbl Ha OCHOBE NjiaHapPHbIX ONTUYeCKNUX BOTHOBOAOB - MOLbl, BONMTHOBOOHbIE
napameTpbl, COOTHOLWEHNA OPTOroHaIlbHOCTK MO, NOTOK MOLWHOCTH, HepeHOCMMOVI B ONTNYeCKOM BONTHOBOE.

BonokoHHble cBeTOBOABI KaK OCHOBA COBPEMEHHbIX CUCTEM OMTUYECKON CBA3MN.
Moabl BONOKOHHbIX CBETOBOLOB.

MayccoBo NpmbnnxeHue npu aHanmae nonein 04HOMOAOBbLIX CBETOBOAOB.
JuncnepcuoHHble CBOKCTBA BONOKOHHbLIX CBETOBOAO0B.

lMoTepwn Ha nornoweHne 1 paccesHne B BONMOKOHHbBIX CBETOBOAAX.
Bo36yxaeHre onTn4ecknx BOSIHOBOLOB.

OnTunyeckoe cornacosaHne BOMOKOHHOrO BOMHOBOA C Na3epHbIM U3nyyaTenem.
HenuHeliHble siBneHns n npeobpas3oBaHMe HYacTOT B BONIOKOHHbIX CBETOBOLAX.
MpenmylecTsa n He[oOCTaTKM BONOKOHHO-0NTUYECKMX NnHmia ceasu (BOJIC).

MaccrBHbIE U aKTUBHBIE KOMMOHEHTBI ONTUHECKUX IMHUIA: PA3bEMbI, OTBETBUTENM, MYNIbTUMIEKCOPLI, MPUEMHbIE
nepenarolLMe MOOynm, PETPaHCNATOPbI, KBAHTOBbLIE YCUITUTENN.

AHanorosble 1 UMGPOBbLIE MeToAbl Moaynsaunm B BOJIC.
VHdopMaLmoHHas eMKoCTb KaHana CcBsA3u, AanbHOCTb Nepeaayu.
BpemeHHoe, YacToTHOE 1 BOTHOBOE YMNOTHEHWE KaHanos.
KorepeHTHble MMHUN ONTMYECKOW CBSA3MW.

Vicnonb3oBaHne KBaHTOBLIX CBOWNCTB ONTUYECKOro n3anydeHnsa ong noeblleHUs 3alneHHOCTN TeENeKOMMYHNKAUUOHHDbIX
CUCTEM.

OI'ITOG)J'IeKTpOHHbIe N onTnyeckne npoueccopsbl.

MHTeraﬂbHaﬂ onTuKa n nHTerpaibHasa ONTO3NEKTPOHMUKA.
OI'ITOSJ'IeKTpOHHbIe OaTynKn.

HoBble nocTuxeHuns B 06nacT KBaHTOBOW 1 ONTUYECKOM ANIEKTPOHUKN.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolmxcs BoINOMAHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayauTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcaMu, BKNOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraet U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbi.
NutepaTypa MOXeT BbiTb LOCTYMHA 0By4aloWUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Apxu1BbI Hay4HbIX XypHanos - http://archive.neicon.ru/xmlui

KeaHTOBas cratuctuka. [MprMecHble nonynpoBogHUKW. J1azep. Masep. p-n nepexoa. Jlekuun-ceMnHapbl aBTopa
9K3aMeHaLMOHHbIX 3a0a4eK 1 TEOPETUYECKUX BOMPOCOB MO KypCy OU3MKKM NOYTK 415 BCex cneunanbHocTen PITY Hedptm
n rasa npodo. benonyxosa Jlens - https://www.youtube.com/watch?v=Rkm3kfpCKI8

HapognHbili nektopuii "Xody Bce 3Hath". IHCTpyMeHThl Byayliero: peHTreHOBCKWA na3ep Ha cBOBOLHbIX 3NeKTpoHax. -
https://www.youtube.com/watch?v=I8yV-Bhvp7c

HayuHas anekTpoHHas 6ubnunoteka (HIOB) - http:/elibrary.ru/
OBC Znanium - http://znanium.com/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | [ns Toro 4Tobbl NpakTUYECKNE 3aHATUS MPUHOCUAN MakCUMarbHYHO Nofb3y, HeobXoAMMO NOMHUTb,
3aHATUSA YTO YNpaxXHeHne 1 peLleHmne 3aaa4d NposoaaTCs rno BblHUTAHHOMY Marepuany u CBA3aHbl, Kak

npasuno, ¢ AetanbHblM pa3bopoM OTAENbHbBIX BONPOCOB NEKLMOHHOro kKypca. [Npy noarotoeke kK

NpPakTU4YECKMM 3aHSATUSIM HEOBXO0AMMO:

- U3Y4UTb COOTBETCTBYIOLLYIO UTEPaTypy;

- UNNOCTPUPOBATL TEOPETUYECKME MOSTIOXEHNS CAaMOCTOATENIbHO NoA0BpaHHbIMK NPUMeEpamu;

- pazobpatb NpUMepbl peleHns TUNoBbIX 3a4a4 ( NPUBOASTCS B METOANYECKMX YKa3aHNSX);

Mpw BbINOAHEHWM NPaKTUYECKMX PaboT CTyOEHT NONb3YeTCs CNPaBOYHO NUTepaTypoi 1

BbIYUCNNTENBHON TEXHUKOMN.

camocTosi- | CamocTosiTenbHas paboTa cTyneHTOB - MnaHupyemas yyebHas, yuebHo- nccnenoBatenbckas,
TenbHas Hay4HO-uccnenoBaTenbckas paboTa CTyAeHTOB, BbINONHSEMAs BO BHeAyAUTOPHOE (ayANTOPHOE)
pabota BPEMS MO 3a4aHuio U NPy METOANYECKOM PYKOBOACTBE npenonasarens, Ho 6e3 ero

HEeMOCPEeACTBEHHONO Y4ACTUS UM MPY YAaCTUYHOM Y4acTUM NpenonaBaTens, OCTABNSIOWNM BELYILYHO

pornb B paboTe CTyOeHTaM.

KonnuecTtBo 4acoB Ha caMoCTOSTENbHYIO paboTy CTyAeHTa No AMCUMNAVHE yCTaHABNMBAETCS

yuebHbIM NaHoM 1 paboyei Nporpammoi yyebHol aucumnnuHbl. B paboyei nporpamme

yKasblBalOTCS BMAbI NNAHNPYEMOIA CaMOCTOATENbHON paboThl CTyLeHTa, UX cCoaepXaHue,

TPYAOEMKOCTb BbINONHEHUS, METObI KOHTPOSS U NEPEYEHb PEKOMEHAYEMO y4ebHON 1

yuebHO-METOANYECKON NuTEepaTypbl.

CamocTosiTenbHas pabota CTyieHTOB MPOBOANTCS C LENbIO:

- cMcTEMaTM3aLuMmM 1 3aKpenieHns NonyYeHHbIX TEOPETUHECKUX 3HAHUIA U NMPAKTUYECKNX YMEHNIA;

- yrnybneHns 1 pacluMpeHnsi TEOPETUHECKUX 3HAHWIA;

- POPMUPOBAHUS YMEHUIA UCMONBb30BATL CPABOYHYIO NUTEPATYPY;

- pPasBUTUS NO3HABATENbHbIX U TBOPYECKMX CMOCOBHOCTEN CTYNEHTOB;

- POPMMPOBAHUS CAMOCTOATENBHOCTU MbIWNEHNS;

- pPasBUTUSA NCCNEL0BATENBCKUX YMEHWIA.

Lns 0OCTUXEHUS yKa3aHHOM Lienn CTyAeHTbl LOMXKHbI pewaTb cneayowmne 3aaaqn:

- U3y4nTb PEKOMEHOYEMbIE NMNTEPATYPHbBIE UCTOUHUIKM;

- U3Y4UTb OCHOBHBIE NMOHSATUS U ONPELENEHMS;

- pewnTb NPeasioXeHHblE 3a4a4K;

- OTBETWTb Ha KOHTPO/bHLIE BOMPOCHI.

B yyebHOM npoLecce BblOENsOT ABa BUAA CAMOCTOSTENBHON paboThbi:

- ayoutopHas (camocTosiTenbHas paboTa Ha y4ebHbIX 3aHATUSX NoL PYKOBOACTBOM Npenonasatens);

- BHeayamMTopHas ( camocTosTenbHas paboTa no 3aaaHuio npenogasarens, Ho 6e3 ero y4actus).

OCHOBHbIMW BMOAMWN BHEAyAUTOPHO caMoCcToATENbHOM paboTbl Mo AucumnanHe 'dusmyeckas Xumms'

ABNSIOTCS:

- UIHOVBMOYyanbHble OOMAWHNE 3a0aHNS;

- MOArOTOBKA K NPAKTUYECKNM 3aHSATUSIM;

- PELeHVE TECTOB;

- MOArOTOBKA K 3a4ETY 1 9K3aMEHY.

3a4ver 3ayeT HaueneH Ha KOMMNEKCHYO NMpoBepKYy OCBOEHNA OANCUNNNNHDI. 3avert npoBOONTCA B yCTHOI7I nnn
NMUCbMEHHON dpopme no 6VIJ'IeTaM, B KOTOPbIX coAepXaTcd BONPOChI (3a,D,aHVI9|) no BCeM TeMaM Kypca.
O6y‘-laIOLIJ.eMYCFI naércs BpeMs Ha NoAroTtoBKy. OueHuBaetcs BnageHve martepunanom, ero CUCTeMHoe
OCBO€EHMe, cnocobHoCTb NPUMEHATb HYXHbl€ 3HaHUA, HaBblKN N YMEHUA NPpU aHaNN3e I'Ip06J'IeMHbIX
CI/ITy&LI,I/II7I N peweHnn npakTn4ecknx 3a0aHuni.

10. MepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuo 16.03.01
"TexHnyeckas gouamka" n npohuno NOAroToBky "duaunka nnasmbl, TEMNNOTEXHMKA U BOLOPOLHAS aHepreTnka".

3AE
Crpanuna 9 u3 12. Il YHH




ITporpamma muciuruineel "CeMUHap 110 KBaHTOBOM U ontyecKoi anekTpoHuke”; 16.03.01 "Texnuueckas pusuka'.

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.02 CemuHap rno KBaHTOBOW 1 ONTUHECKOM
S/IEKTPOHMKE

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTunka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

OcHoBHas nuTeparypa:

1. F'yces, B.I'. OnTryeckme 1 oNTO3NEKTPOHHBIE YCTPOWCTBA Anst BUONorum n MeanuuHel (B BOMpocax 1 oTeeTax) : yyeb.
nocobwve / B.I". l'yces, T.B. MupuHa, H.B. MupuH. - 3-e usg.. ctep. - Mockea : ®JINHTA, 2017. - 266 c. - ISBN
978-5-9765-1520-8. - TekcT : anekTpoHHbiii. - URL: https://new.znanium.com/catalog/product/1034300 (aaTa obpalueHus:
19.06.2019) - Pexum goctyna : no nognmcke.

2. Kptokos, IM. . JlTazepbl ynbTpOKOPOTKMX MMMYNbCOB 1 NX NpuMeHeHus: YuyebHoe nocobue / MN.I. Kprokos. -
LonronpynHbiii: utennekt, 2012. - 248 c. ISBN 978-5-91559-091-4, 1500 ak3. - TekcT : anekTpoHHsbIi. - URL:
https://new.znanium.com/catalog/product/365088 (nata obpaiieHns: 19.06.2019) - Pexxum gocTtyna : no noanmcke.

3. AHgpees, A. H. Ontuyeckne namepeHns [AnekTpoHHbii pecypc] / A. H. Angpees, E. B. Maspunos, I". I'. waHuH 1 ap.
- Mocksa : YHuBepcutetckas knura; Jloroc, 2012. - 416 c. - ISBN 978-5-98704-173-2. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/469178 (nata obpauweHuns: 19.06.2019) - Pexxum gocTyna : no noanucke.

4. Yeuyes, B. 5. DnemMeHTbl KBaHTOBOI OMTUKM U KBAHTOBOI MeXaHUKM [SNeKTPOHHbI pecypc] : y4ed. nocobve /
HoBocub. roc. arpap. yH-T. VIHxeHep. uH-T; cocT.: B.4. Yeuyes, C.B. Bukynos, .M. O3i0. - HoBocubupck: HIFAY, 2012. -
89 c. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/516850 (aata obpaueHus: 19.06.2019) -
Pexum gocTtyna : no nognucke.

JononHutenbHasa nuTteparypa:

1. MpuBanos, B. E. JTazepbl 1 akonormyeckuii MOHUTOPUHE atMocdoepsl : y4ebHoe nocobue / B. E. Mpueanos, A. 3.
®dotnaau, B. . WemaHuH. - CaHkT-MeTtepbypr : JlaHb, 2013. - 288 ¢. - ISBN 978-5-8114-1370-6. - TeKCT : 3NE€KTPOHHbIA //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/5851 (nata obpauweHus: 19.06.2019). -
Pexwum goctyna: ons asTopus. nonb3osartenei.

2. Ninbuyes, E. B. KBaHTOBas nHdbopmaTmka 1 KBaHTOBblE BUThI HA OCHOBE CBEPXMPOBOAHUNKOBBIX 4XX03€(COHOBCKMX
cTpyKkTYp: YuebHuk / E.B. Unbnues, 9.C. Mpunbepr. - HoBocnbupck: HITY, 2013. - 172 ¢. ISBN 978-5-7782-2287-8, 3000
aKk3. - TekcT : anekTpoHHbIl. - URL: https://new.znanium.com/catalog/product/490017 (nata obpaweHus: 19.06.2019) -
Pexum gocTtyna : no noanumcke.

3. MonuaHos, A.I'. SHeprocbeperatolee onTuieckoe 06y4eHVe NPOMBILWNEHHbIX TEMAUL, [DNEKTPOHHbIA pecypc] :
moHorpadoms / A.I". MonyaHos, B.B. CamoineHko; CtaBpononbCkmii rocyAapCTBEHHbINA arpapHblil YHUBEPCUTET. -
Craspononb: ATPYC, 2013. - 120 c. - ISBN 978-5-9596-0826-2. - TekcT : anekTpoHHsbi. - URL:
https://new.znanium.com/catalog/product/515174 (nata obpaieHns: 19.06.2019) - Pexxum gocTtyna : no noanmcke.

4. KanyctuH, B. V1. MaTepranoBeneHune n TexHONornm anekTpoHukn: YuebHoe nocobue / B.N. KanyctuH, A.C. Cwros. -
Mockga : HALL UHDPA-M, 2014. - 427 c. (Bbicwee obpasosaHue: bakanaspuart). ISBN 978-5-16-008966-9. - TekcrT :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/416461 (naTta obpauwerus: 19.06.2019) - Pexum goctyna
: No noanucke.

5. Xomuy, B. 0. OcHoBbl cO3aaHNs CUCTEM 3NeKTPOPa3psaHOro Bo3byxaeHnst MowwHbix CO2-, N2- n F2-na3epos :
moHorpacdpms / B. 0. Xomuy, B. A. Amwmkos. - Mockea : PUSMATIIUNT, 2015. - 168 c. - ISBN 978-5-9221-1583-4. -
TekcT : aneKTPOHHBIN // NaHb : aneKkTpoHHO-6rnbnnoteuHas cuctema. - URL: https://e.lanbook.com/book/91172 (nata
obpaweHus: 19.06.2019). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

6. Mpnbopbl KBAHTOBOM M ONTUYECKO ANEKTPOHWKM : Kypc nekuuii : yuebHoe nocobue / C. 0. KOpuyk, M. H. Opnosa, .
B. Bopaebix, U. B. lllemepos. - Mocksa : MMICAC, 2016. - 118 c. - ISBN 978-5-87623-942-6. - TeKCT : aneKTPOHHbIN //
NaHb : anekTpoHHO-BMbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/93631 (naTa obpaweHusi: 19.06.2019). -
Pexum poctyna: ons asTopms. nonb3oBartenei.

7. NNazepsbl: NPUMEHEHNS 1 NpunoxeHus : yyebHoe nocobue / A. C. bopeiiwo, B. A. Bopeliwo, . M. Esnokumos, C. B.
MBakwH ; non penakumeir A. C. Bopeliwo. - CaHkT-MeTepbypr : IlaHb, 2016. - 520 c. - ISBN 978-5-8114-2234-0. - TekcT :
SNEKTPOHHBI // laHb : aneKTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/87570 (nata obpalueHus:
19.06.2019). - Pexwum goctyna: ons aBTopms. nonb3osarteneil.
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8. borpaHoB, A. B. BONOKOHHbIE TEXHONOTMYECKME Nasepbl 1 UX NPUMeEHeHNKe : y4ebHoe nocobue / A. B. borpaHos, (0. B.
"ony6eHko. - CaHkT-MNeTepbypr : NaHb, 2016. - 208 c. - ISBN 978-5-8114-2027-8. - TeKCT : 3NeKTPOHHbIiA // J1aHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/72971 (nata obpaweHus: 19.06.2019). - Pexum
JocTtyna: ong asTopua. nonb3oBaTtenem.

9. lazepbl HA caMoOrpaHMYEHHbIX Nepexonax aToMOB MeTasnoB : y4ebHoe nocobve : B 2 Tomax / B. M. bateHuH, A. M.
BoityeHko, B. B. byyaHos, M. A. KazapsiH ; non penakumei B. M. BateHuHa. - Mockea : PUSMATIIAT, [6.1.]. - Tom 1 -
2009. - 544 c. - ISBN 978-5-9221-1085-3. - TekCT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/59558 (nata obpaweHus: 19.06.2019). - Pexxum goctyna: nns aBTopus. nonb3oBatenei.

10. BaTeHuH, B. M. J1asepbl Ha camoorpaHnYeHHbIX Nepexoaax aToMoB MeTannos : y4ebHoe nocobue / B. M. BaTeHuH, A.
M. BoityeHko, B. B. ByyaHos. - Mocksa : PUSMATJINT, [6. r.]. - Tom 1 - 2009. - 544 c. - ISBN 978-5-9221-1085-3. -
TekCT : aNeKTPOHHbIN // NaHb : anekTpoHHO-6nbnuoTteyHas cuctema. - URL: hitps://e.lanbook.com/book/2668 (nata
obpaieHns: 19.06.2019). - Pexum goctyna: ons asTopus. nonb3oBatenei.

11. TyumH, B. B. lazepbl 1 BoNokoHHas onTuka B 6oMeauLIMHCKUX uccnenoeanmsix / B. B. TyumH. - Mockea :
DOUNBMATIINT, 2010. - 499 c. - ISBN 978-5-9221-1278-9. - TekCT : aNeKTPOHHbIV // JlaHb : aneKTpoHHO-bnbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2350 (nata obpaweHus: 19.06.2019). - Pexum noctyna: ons asropus.
nonb3oBarenew.

12. NBaHoB, V. OcHOBbI KBAHTOBOI 3N1eKTPOHMKN: y4ebHoe nocobue / NBaHoB W. - PocToB-Ha-LoHy:/3paTtenscteo HODY,

2011. - 174 c.ISBN 978-5-9275-0873-0. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/556192
(mata obpauweHus: 19.06.2019) - Pexum gocTtyna : no noanucke.

13. UykaHos, B.H. BonokoHHo-onTu4eckas TexHunka [SnekTpoHHbIi pecypc] / B.H. LlykaHos, M.4. Skosnes. - Mockea :
UHdopa-NHxeHepus. - 2011. - 640 c. - ISBN 978-5-9729-0078-7. - TekCT : anekTpoHHbIn. - URL:
https://new.znanium.com/catalog/product/519912 (nata obpaieHns: 19.05.2020) - Pexxum goctyna : no noanucke.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.02 CemuHap rno KBaHTOBOW 1 ONTUHECKOM
S/IEKTPOHMKE

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

Hanpasnenue nogrotosku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOAHAS SHEPreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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