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Mporpamma omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

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 omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. JlyuknH A.l". (kadbenpa TeXHUYECKON ON3NKN 1 SHEPreTUKN,
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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-6 CNOCcOBHOCTbIO paboTaTb B KONNEKTBE, TONEPAHTHO BOCMPUHMMATb COLManbHble,

STHUYECKNE, KOHIPECCUOHAMBHBIE U KYNbTYPHbIE Pa3nnyus

OriK-7 CNocoBHOCTbIO IEMOHCTPUPOBATL 3HAHME MHOCTPAHHOMO S13blka Ha YPOBHE,
nossonstolweM paboTtatb ¢ HAyYHO-TEXHUYECKON NUTepaTypoit 1 y4acTBoBaTh B
MEXAyHapO4HOM COTPYAHMYECTBE B cchepe NpodhecCuoHanbHom OeaTensHOCTH

MK-1 FOTOBHOCTbBIO K Y4aCcTMIO B UCCNEAO0BAHUSX MHHOBALMOHHBIX MPUHLMMNOB CO30aHUS
COV3UKO-TEXHNYECKMX 0O BEKTOB

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

KBAHTOBYIO TEOPMIO U3NYYEHUS U MOTNIOWEHUS 31EKTPOMArHUTHBIX BOSTH BELECTBOM;
OCHOBHbIE 3fIEMEHTApPHbIE KBAHTOBbIE MPOLLECChI C y4acTUeM OOTOHOB;

KBAHTOBYIO TEOPMIO penakcaLn 1 OCHOBHbIE MEXaHN3MbI YIWMPEHWNS CNEeKTPpanbHbIX NIMHWIN;

domasnyeckmne NPUHLMMNbLI PYHKLMOHNPOBAHMS N OCHOBHbIE XapakTepUCTUKN KBAHTOBLIX YCUNUTENER 1 reHepaTopos, a
TakXxe OPYyrvx 3NeMeHToB 1 YCTPOWCTB OMTUYECKON N KBAHTOBOW 3N1EKTPOHUKN;

OCHOBHbIE TUMbI HENMWHEHbBIX 1 NapaMmeTpUYecKux NpoLeccos Npu B3auMoOLEeNCTBAN NONSA CO CPeLou;

OCHOBbI Ha30BbIX 3NIEMEHTOB U YCTPOWCTB KBAHTOBOW U ONTUYECKOW SNEKTPOHUKN, MPUMEHSEMBIX B COBPEMEHHbIX
VHCPOPMALMOHHBIX CUCTEMAX;

BO3MOXHOCTW ONTUYECKNX MeTOoO0B nepenayn n O6pa6OTKI/I nHpopmMauunm.

JonxeH ymeTb:
HaxoOuTb aHaNMTUYECKMe peLeHNs 3a8a4 KBaHTOBOV TEOPUN N3NyYeHns;

nOenartb YncneHHble OUEeHKN BpeMeH penakcaunm n BepOﬂTHOCTeVI nepexonos AJi9 0OHOJOTOHHbIX NPOLIECCOB B
3aBMCUMOCTK OT NapaMeTpoB CcnekTpasibHbIX NVHWA gns pa3nunyHbIX cpen;

nenatb 4YNCNeHHble OUeHKN NHBEePCUn HaceneHHOoCTen n KoapduumeHTa ycuneHms (ﬂOFJ’IOLIJ,eHI/IFI) B OBYX-, TPEX- U
YeTbIpEXYPOBHEBDLIX Cpenax;

npoBOAOUTb aHANUTUYEeCKMe pacyeTbl N aenatb Ha X OCHOBE 4YMCNOBble OLLEHKK nopora CaMOBOSGY)Kﬂ.eHVIFI,
,ElO6pOTHOCTI/I pa3nnyHbIX pe3oHaTopoB, MOWHOCTW, 4aCTOTbl reHepaunn onsa KBaHTOBbIX reHepaTtopoB ONTUYECKOro
OnanasoHa ONnH BOJH;

1Cnonb3oBaTtb 6a30Bble 3NEMEHTbI KBAHTOBOW M ONTMYECKOM ANEKTPOHUKHN U NMPUMEHATb OCHOBHbIE METOAbl aHaNn3a
KBaHTOBbIX 1 ONTO3NMEKTPOHHbIX yCTpOI\/'ICTB ONsA pelweHnd 3anad B cuctemax nepenaym n 06pa6OTKI/I MHpopmauuu.

JlonxeH BnaneTb:
MeTo4aMun pacyeTa ONTUYECKNX KBAHTOBbLIX FEHEPATOPOB 1 9NEMEHTOB ONTO3NIEKTPOHHbLIX MPMBOPOB 1 YCTPOCTB

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
MPOBECTMN pacyeT ONTUYECKNX KBAHTOBbIX FTEHEPAaTOPOB 1 3/IEMEHTOB ONTO3NEKTPOHHbIX NPUBOPOB 1 YCTPOCTB

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (Mogynb) BkAtodeHa B pasgen "61.B.[B.05.02 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatenbHoi nporpamMmbl 16.03.01 "TexHuyeckas dpuamnka (TexHudeckas comnsmka)” u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs
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Mporpamma omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

O6was Tpyn0EMKOCTb AUCLIMIMINHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 86 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npakTudeckme 3aHaTus - 86 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 58 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl oUCUMUNINHBbI / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) pa6orta
MpakTnyeckumellabopaTtopHbie)
Jlekumn 3aHATUSA pabortbl
Tema 1. BBepneHune. KBaHToBas
1. ema 1. DBEASHNE. AbarToBa 8 0 16 0 6
TEOPUS U3NYHEHMNS 1 NOTNOLEHUS.
Tema 2. DneMeHTbl KBaHTOBOWA
KWHETUKWN 1 TEOPUN CNEKTPasbHbIX
nuHWiA. Baaumogencteme
2. = 2
[BYXYPOBHEBOW Cpefbl C 8 0 0 0 8
PE30HaAHCHLIM 371EKTPOMArHUTHbLIM
nonem.
Tema 3. KBaHTOBbIE yCUANTENMN U
3.|reHepartopbl, MHPOPMALNOHHbIE 8 0 16 0 16
CUCTEMBI Ha UX OCHOBE.
Tema 4. Metogbl ynpaeneHums
4.[nazepHbiM n3nyyeHnem. Metoabl 8 0 16 0 16
perncTpaumym onTMYeCcKnx CUrHanos.
Tema 5. CoBpemeHHas aneMeHTHas
5. 6a3a onToaNEeKTPOHMKMU. 8 0 18 0 12
Toro 0 86 0 58

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BeepgeHune. KsaHToBas Teopusa nanydyeHus v norioLLeHus.

KsaHTOBas aneKTpoanHamMmka n pagmnoanekTpoHuka.

Ponb KBaHTOBOI 3NEKTPOHWKU 1 OMNTOSNEKTPOHWKN B COBPEMEHHBIX MHADOPMALIMOHHBIX TEXHOMOMUSX.

Voes kBaHTOBaHMS 3NIEKTPOMArHUTHOr o nons.

PasnoxeHune 3NIEKTPOMarHUTHOro nons no CBO6OJJ,HbIM Tnam konebaHui.
SHepFeTMHeCKMIZ CNeKTp N CTaunoHapHbIE COCTOAHUA ¢cB0HOIHOr0 KBAHTOBAHHOIO ANEKTPOMArHUTHOro nosns.

lMoHsATME (hoTOHA 1 ero cBONCTBA.
Onepatopbl pOXAEHNS U YHUHTOXEHNUS AN (OOTOHOB.

OrlepaTop Heprumn B3aMMOLENCTBUSA CUCTEMBI 3aPSAXEHHbIX HaCcTuL, 1 S3NeKTPOMarHUTHOro nons.

KsaHTOBas Teopusa n3ny4eHuns.

OnHOOTOHHBIE 1 ABYX(OOTOHHbBIE NMEPEX0bl B TEOPVM BO3MYLLEHWIA.
MaTpuryHble 3NeMeHTbl oneparTopa SHepruv B3auMoaencTBMsS Nonsi C BEWECTBOM AJ1si NMPOLIECCOB 04HOGOTOHHOIO

N3Nny4eHna 1 nornoweHns.

NHIoyumpoBaHHOE U CNOHTAHHOE U3MyYeHe (POTOHA, UX BEPOSITHOCTY B 9NEKTPOAUMONBHOM NPUBANXKXEHNN.

BepOSITHOCTb 0OHOMPOTOHHOrO MOrNOLWEeHUS.

MpaBuna oT6opa 4ons aNEKTPOLUMNONBHOrO U3NYYEHUS (MOFNMOWEHNS).
MapameTpuyeckre 1 HenapameTpuyeckme MHOrOGIOTOHHbIE MPOLECCHI, X NPUMEHEHNS B COBPEMEHHbIX

CNeKTpOoCKOonmnyecknx cncTtemax.

Tema 2. DnemeHTbl KBAHTOBOW KUHETUKM U TEOPUUN CMEKTPalibHbIX IMHUIA. B3anumopencreue nByxXypoBHEBOMN

cpenbl C p€30HAHCHbIM JJIEKTPOMArHUTHbIM Nonem.

[MoHSATME O AMHAMMYECKOW M AMCCUNATMBHON NOACUCTEMAX HA NPUMEPE CMOHTAHHOMO N3Ny4YEeHNS aToma.
Penakcauns onHamMmyeckor NogcUCTEMbI Kak NpoLecc B3anMoaencTBus ¢ gUCCMnaTnBHOM NoACUCTEMON.

CrpaHnua 4 n3 12.
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Mporpamma omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

Penakcauus un ywnpeHune cnektTpanbHbIX NINHWUIA.

COOTHOLWEHNE HEONPELENEHHOCTEN SHEPTUSA-BPEMS N €CTECTBEHHAS WMPUHA NUHUM U3NYYEHNS (CNEKTPANbHBIA KOHTYP
FIMHUW CMOHTAHHOIO U3NYy4YEHWS).

CnoHTaHHoe n3ny4yeHue B ontuke n panonoaonana3oHe. ,D,O6pOTHOCTb cneKTpaanon NMNHNN, OUEeHKN BEeNNYUH.
®dunsnyeckne 0CHOBbI NOCTPOEHUA KBAHTOBbIX CTAHOAPTOB YaCTOThI.
MexaHn3Mmbl yWwunpeHns cnektTpanbHbIX NUHNIA.

KBaHTOBOE KMHETMYECKOE ypaBHEHME (ypaBHEHME 41 MaTPULbl MIOTHOCTU AUHAMUYECKON NOACUCTEMBI,
B3aMMOIENCTBYIOWEN C ANCCUNATUBHOM NOACUCTEMON-TEPMOCTATOM).

LByxypoBHeBas ugeanvaauus.

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

OueHKM NPOAOBHOrO 1 MONEPEYHOr0 BPEMEH penakcaumn 4ns pasnmyHbiX Cpes.

MoBeneHWe OByXypPOBHEBOW cpedbl MPU ee B3anMOOENCTBUM C PE30HAHCHBIM 3NIEKTPOMArHUTHLIM MOMEM.
CraumnoHapHble pelleHnst ypaBHeHWUi 0N [ByXypPOBHEBOW cpelbl, B3auMOOECTBYIOWEN C Pe30HAHCHBIM MONEM.
D PeKTbI HACBILEHNS 1 MPOCBET/IEHUSI CPElbl B CU/TbHOM 3/IEKTPOMAarHUTHOM rone.

MoluHocTb, nornowaemas cpeaoi 13 aneKTPoOMarHMTHOro rnoss.

Hacbiwarowas MOWHOCTb, ee OLEHKMN NS pasnnyHblX Cpem, MCrNonb3yeMblX B KayecTse paboymx matepranos B
KBaAHTOBOW 3MEKTPOHUKE.

MpumMeHeHNe agodpekTa HaCbIWEHNS 418 ynpaBneHns napameTpamm nasepHoro U3nyyeHns.

KorepeHTHoe B3avMoOencTBNe N3Nny4yeHus C [BYXYPOBHEBOW CUCTEMOIA.

YpaBHeHve nepeHoca n3ny4yeHns B noraowaroler (ycunmeatowen) cpege.

KoahdpmumeHT n nokasatenb NOrnoweHns (YyCuneHms).

OueHKM BeNNYUHBI NOrNoWeHNS (yCUneHus) Ansa pasnuyHblX cpea.

ONEKTPOHHBI NapaMarHUTHbIA PE30HAHC, Er0 MPUMEHEHMWE B HayKe (Gon3rKa, XMns, B1oNorns) n TexXHuKe.

Tema 3. KBaHTOBbIE YCUNUTENMN U FreHepaTopbl, UHCPhOpMaLMOHHbIE CUCTEMbI HA X OCHOBE.
TepMoamHaMmnyeckn HepaBHOBECHAS CUCTEMA.

VHBepcus HaceneHHOoCTEN.

MeTon onTUYECKON Hakauku.

Tpex- 1 YeTbipex-ypoBHEBLIE CUCTEMDI.

MpenctasneHme 3-X N 4-X yPOBHEBbLIX CUCTEM 3KBMBANIEHTHOM 2-X YPOBHEBOW CUCTEMOVA.
MHBepcns HaceneHHOCTen B TBEPAOTENbHbIX Nadepax C ONTUYECKON HaKayKow.

CospaHve NHBepCHOW pasHOCTU HaceNneHHOCTEN B ra3ax C NoMOLLbO ra3oBoro paspsaa.
["ennin-HeoHOBbIV Nasep, BENNYNHbI MIHBEPCHOM Pa3HOCTW HACENEHHOCTEN ANS ra30BbIX 1a3epos.

Co3paHve UHBEPCHOM PasHOCTY HACENEHHOCTe METOLOM COPTMPOBKM aTOMOB HEOAHOPOAHBIMUA CTATUYECKUMY
3NEKTPNYECKUMM N MArHUTHBIMW MONSIMUA.

BooopoaHbii Masep.

ATOMHO-ny4eBas Tpybka.

KBaHTOBbIE CTAHOAPTHI BPEMEHM U HACTOTbI.
Monyknaccuyeckue ypaBHEHNS KBAHTOBOrO reHeparopa.
OnHoMooBOE NpUBNUXeHMe.

[MprMepbl BO3HUKHOBEHNS MHOrOMOOOBOrO peXunMa reHepauun (BbiXXuraHme cnektpanbHbIX Y MPOCTPaHCTBEHHbIX
npoBanos).

CraunoHapHbIi pexum konebaHns KBaHTOBOrO reHepaTopa 1 ero xapakTepucTrku.
Ycnosure camoBo36yXaeHMs KBAHTOBOrO reHeparopa.

OdbhekT 3aTarmBaHmsa YactoThl B KBAHTOBOM reHepaTope.

OnTnyeckmnin pesoHaTop.

CobcTBEeHHas M HarpyXeHHas [OBPOTHOCTb pe3oHaTopa.

BpeMms Xun3Hu gpoToHa B pe3oHaTope.

MOLWHOCTb KBAHTOBOIO reHepaTopa.

MakcumanbHas MOWHOCTb KBAHTOBOMO reHeparopa npv oNTUManbHON CBSA3M C HAarpy3Komn.
OueHkKa MOWHOCTM ANs pasnnyHbIX TUNOB MA3EepPOB 1 N1a3epos.

BanaHcHble ypaBHEeHWNS Ans KBAHTOBOIMO reHeparopa.

Y4eT CroHTaHHOro M3nyyeHusi B 6anaHCHbIX YPaBHEHUSIX.

Tunbl N OCHOBHbIE XapakTePUCTUKN COBPEMEHHbIX Na3epHbIX CUCTEM.
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Mporpamma omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

nOHYHpOBO,ﬂ,HVIKOBbIVI WHXEKLNOHHbIN nasep.

rlOJ'IyrIpOBO,IJ,HVIKOBbIe nasepbl n cBeTom3nydarouwme gmonbl: nx cnektpanbHble, MOWHOCTHbIE N MOLOYNALNOHHbIE
XapakTepucTukn.

LyMbl U3nyYyeHns nasepos.
WunpuHa cnekTpanbHOM NMHUW FeHepaunn.
MprMeHeHre NonynpoBOAHUKOBLIX 1TA3€POB B ONTMYECKUX CUCTEMAX Nepeaayun MHgopMaLun.

Tema 4. MeToabl ynpaBneHus nasepHbiM usnydyeHnem. Meroabl peructpauum onTMYeCcKMxX CUrHanoB.
Pernctpaums onTM4eckoro uany4eHms.

MpsMoe peTekTMpoBaHue 1 reTepoanHNPOBAHNKE.

Knaccudomkauns gpotonpruemMHmKOB.

®DOTONPMEMHMKM HA OCHOBE BHYTPEHHETNO M BHELIHErO (0OTO3dCheKTA.

DoT03NEMEHTbI, POTOINEKTPOHHbBIE YMHOXMUTENN.

MonynpoBoaHMKOBbIE OOTONPUEMHUKN.

doTopesncTopbl U POTOANOAbI (NaBUHHbIE (POTOANObI M PiN - ANOAbI); MPUHLMN OEACTBUS U YCTPONCTBO.
doToranbBaHNYeCKnin 1 POTOLMOOHbIA pexum paboThbl.

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

LlymMbl GpOTOANOOHBIX MPUEMHUKOB U3MY4EHNS.

Mopor 4yBCTBUTENBHOCTW, OBHAPYXMUTENBHAA CNOCOBHOCTD.

KBaHTOBbIN Npeaen YyBCTBUTENBHOCTM NPY NPUEME ONTUYECKMX CUTHANOB.

Tema 5. CoBpeMeHHasi aneMeHTHasi 6asa ONTO3NEKTPOHUKM.
PacnpocTpaHeHvie cBeTa B aHU30TPOMHbIX CPefax v ONTUYECKUX BONHOBOLAX.
JlyyeBoit 1 BONHOBOW aHann3 ONTUYECKMX BOSIHOBOOB.

VIHTeI'paJ'IbeIe onTn4yeckune anemMeHTbl Ha OCHOBE NjiaHapPHbIX ONTUYeCKNUX BOTHOBOAOB - MObl, BONMTHOBOOHbIE
napameTpbl, COOTHOLWEHNA OPTOroHaIlbHOCTK MO, NOTOK MOLWHOCTH, I'IGpGHOCI/IMOVI B ONTNYeCKOM BONTHOBOE.

BonokoHHble cBETOBOABI KAK OCHOBA COBPEMEHHbIX CUCTEM OMTUYECKON CBA3MN.
Moabl BONOKOHHbIX CBETOBOLOB.

"ayccoBo npubnuxeHue npy aHanvae nonei 0AHOMOLOBbLIX CBETOBOAOB.
JuncnepcuoHHble CBOMCTBA BONOKOHHbLIX CBETOBOAOB.

lMoTepwn Ha nornoweHne n paccesHne B BONMOKOHHbBIX CBETOBOAAX.
Bo36yxaeHne onTU4eckmx BOSIHOBOLOB.

OnTunyeckoe cornacosaHne BOMOKOHHOrO BOMIHOBOA C Na3epHbIM U3nyyaTenem.
HenuHeliHble siBneHns n npeobpas3oBaHne HYacToOT B BONIOKOHHbIX CBETOBOLAX.
MpenmylecTsa n HeJoOCTaTKM BONOKOHHO-ONTUYECKMX nnHmin ceasu (BOJIC).

MaccrBHbIE U aKTUBHBIE KOMMOHEHTBI ONTUHECKUX IMHUIA: PA3bEMbI, OTBETBUTENM, MYNIbTUMIEKCOPLI, MPUEMHbIE 1
nepenarolLe Mooy, PETPaHCNATOPbI, KBAHTOBbLIE YCUITUTENN.

AHanoroeble 1 undposbie MeTonbl Mmoaynauum 8 BOJIC.
NHpopmMaLimoHHas eMKOoCTb KaHana cBsa3u, AanbHOCTb nepenayn.
BpemMeHHoe, 4acToTHOE 1 BONHOBOE YNNOTHEHWE KaHanos.
KorepeHTHble MMHUN ONTUYECKOW CBA3N.

Mcnonb3oBaHme KBaHTOBbLIX CBOVCTB ONTUYECKOro n3anydeHnsa ong noeblleHUs 3aneHHOCTN TeENeKOMMYHNKAaUWMOHHDbIX
CUCTEM.

OI'ITOSJ'IeKTpOHHbIe N onTnyeckune npoueccopsbl.

MHTeraﬂbHaﬂ onThKa n nHTerpaibHasa ONTO3NEKTPOHMKA.
OI'ITOSJ'IeKTpOHHbIe OaTynKn.

HoBble nocTnXxeHus B 0bnacTn KBAHTOBOM U OMTUYECKOW ANIEKTPOHUKN.

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

CamocTositenbHas pabota oby4arolmxcs BbINOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO cCaMoCcTosTeNbHYt0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaeMbIX BO BpPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO0 NUTEPATYPY, BbINONHAT 3aaHUs, HANpPaBneHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

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

KBaHTOBas ctatucTuka. lNpumecHsle nonynposodHuku. Jlazep. Masep. p-n nepexog. Jlekunm-cemnHapbl asTopa
3K3aMeHaLMOoHHbIX 3a4a4eK 1 TeopeTUHeCKnx BONPOCOB MO KypCy Pr3nKM NodT ans Bcex cneumanbHocten PIY Hedptu
n rasa npodp. benonyxosa Jlens - https://www.youtube.com/watch?v=Rkm3kfpCKI8

HapoaHblii nektopuid "Xouy Bce 3HaTh". IHCTPYMeHTbI Byaylero: peHTreHOBCKMA nasep Ha CBOOOAHBIX ANEKTPOHAX. -
https://www.youtube.com/watch?v=I8yV-Bhvp7c

HayuHas anekTpoHHas 6ubnunoteka (HOB) - http:/elibrary.ru/
OBC Znanium - http://znanium.com/
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9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

npaktudeckue | [ns Toro 4tobbl NpakTn4Yeckne 3aHSTUS MPUHOCUN MaKCUMarbHYIO NMoMb3y, HE0OX0AMMO MOMHUTD,
3aHATUSA YTO YNpaxHeHne 1 peLleHne 3aaa4d nposBoaaTCcs rno BblYUTAHHOMY Marepuany u CBA3aHbl, Kak

npaBwno, ¢ AeTanbHbiM Pa3bopoM OTHOeNbHbIX BOMPOCOB NEKUMOHHOro Kypca. [Mpn noarotoske K

NPaKTUYECKMM 3aHSATUSIM HEO0OX0OMMO:

- N3Y4YNUTb COOTBETCTBYIOLLYIO UTEPATYPY;

- UNMIOCTPUPOBATL TEOPETMHECKIME MOMOXEHNS CAMOCTOATENBHO NOA0OPaHHLIMY MPUMEPaMu;

- pasobpatb NprMepbl pelleHns TUMOBLIX 3a4a4 ( MPUMBOOATCS B METOOMYECKMX YKA3aHUSX);

Mpw BLINOAHEHUN NPAKTUYECKMX PabOT CTYAEHT NONb3YyeTCs CNPAaBOYHON NUTEPaTypPoOit 1

BbIYUCNNTENBHON TEXHUKOMN.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB - NnaHupyemast ydebHas, y4ebHo- nccnenosatenbckasi,
TenbHas Hay4Ho-uccnenoBatenbckas paboTta CTyLeHTOB, BbINONHSEMAs BO BHeayAUTOPHOE (ayAMTOPHOE)
pabota BPEMS N0 3a4aHUI0 1 NPV METOLMYECKOM PyKOBOLCTBE Npenoaasatensi, Ho 6e3 ero

HeMoCcpPeACTBEHHOro Y4acTUs UK NPy YacTUYHOM y4acTun nNpenogasatens, OCTaBNSIoWMM BeylLyHo

ponb B paboTe CTyneHTaM.

KonuyectBo YacoB Ha caMocTosiTeNbHy0 paboTy CTyAeHTa No AUCLUMNAVHE YyCTaHaBNMBaEeTCS

y4yebHbIM NnaHoM 1 paboyei Nporpammon y4ebHol ancumunnuHbl. B paboyeii nporpamme

yKasblBalOTCSA BUAbI NNaHNPyeMoin caMocToaTeNbHOM paboThl CTyneHTa, UX coaepXaHue,

TPYAOEMKOCTb BbINONHEHUS, METOIbl KOHTPOSIS U NepeyeHb PeKoMeHAyeMoin y4ebHol 1

y4yebHO-MeToanYecKon nureparypbil.

CamocTosiTenbHas pabota CTyAeHTOB NPOBOAMTCS C LIEMbIO:

- cucTeMaTM3aunm 1 3aKkpenneHnst Noy4eHHbIX TEOPETUHECKUX 3HAHUIA U NPaKTUYECKNX YMEHWI;

- yrnybneHns 1 paclumpeHnsi TeopeTUHeCcKMX 3HaHWA;

- POPMUPOBAHUS YMEHMIA UCMONBb30BATL CMPABOYHYIO NNTEPaTypy;

- Pa3BUTUS NO3HaBaTeNbHbIX U TBOPYECKMX CNOCOBHOCTEN CTYNEHTOB;

- POPMMPOBAHUS CAMOCTOATENBHOCTU MbIWEHNS;

- pPasBUTUS NCCNEA0BaTENIbCKUX YMEHWIA.

Lns 0OCTUXEHUS yKasaHHOM Lienv CTyAeHTbl JOMKHbI pewaTb cneaylowmne 3aaayn:

- U3y4nTb peKoMeHayeMble NuTepaTypHble UCTOYHUKU;

- U3YYUTb OCHOBHbIE MOHSATUS U ONpPeaeneHus;

- pewnTb NpeasioXeHHble 3a4aqv;

- OTBETUTb Ha KOHTPOJbHbLIE BOMPOCHI.

B yuebHOM npouecce BblLENAOT ABa BUAA CAMOCTOSTENBHON paboThl:

- ayouTopHas (camocTosiTenbHas paboTa Ha y4ebHbIX 3aHATMSIX NoL PYKOBOACTBOM Npenofasatens);

- BHeayauTopHas ( camocTtosiTenbHas paborta no 3afaHuto npenogasatens, Ho 6e3 ero y4actus).

OCHOBHbIMW BMAAMM BHEayIMTOPHOM CaMoCToATeNbHOM paboThl No AucumunnnHe 'drsundeckas Xummst'

ABNSIOTCS:

- IHOVBMAYyaNbHbIe NOMalHWE 3a0aHus;

- NOArOTOBKA K NPaKTUYECKUM 3aHSATUSIM;

- pelleHne TeCToB;

- NOAroTOBKA K 3a4eTy 1 9K3aMeHYy.

3ayer 3ayeT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHBI. 3a4€T NPOBOAUTCS B YCTHON UK
nMcbMeHHo doopme no bunetam, B KOTOPbIX CoAepXaTcs BONPOCH! (3aA4aHunsl) No BCeM TeMam Kypca.
Oby4atowemycs naétcst Bpems Ha noarotosky. OueHuBaeTcs BnafeHne maTtepuanoM, ero CUCTEMHoe
0OCBOEHME, CNOCOOHOCTb NMPUMEHSITb HYXXHblE 3HAHWS, HABbIKU 1 YMEHNS MpW aHanuae npobnemMHbIx
CUTyauuin N pelleHnn NPakTN4eckux 3agaHum.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moaynio), BKOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTenbLHOro npoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HE06XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuninHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucumniavHe (Moaynio) BKntoyaeT B cebs
cnenyolwme KOMMOHEHTbI:
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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).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 16.03.01
"TexHnyeckas couamka" 1 npodunto NoAroToBkK "TexHnyeckas omanka".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcuunnmHbl "CeMmnHap No KBaHTOBOW U ONTUYECKOW anekTpoHuke"; 16.03.01 "TexHuyeckas cousmka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.05.02 CemuHap rno KBaHTOBOW 1 OMNTUHECKOM
S/IEKTPOHMKE

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

1. Kptokos, M. I". Jlasepbl ynbTPOKOPOTKUX MMMYILCOB 1 UX NpUMeHeHUst: YuebHoe nocobue / T.I". Kptokos. -
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. TyuuH, B. B. Jlazepbl 1 BONOKOHHAs ONTUKa B BMOMeOULMHCKUX uccnenoBanmsx / B. B. TyunH. - Mockea :
DOUBMATIINT, 2010. - 499 c. - ISBN 978-5-9221-1278-9. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-61bnnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2350 (pata obpaueHus: 19.06.2019). - Pexum pocTyna: ons aBTopus.
nonb3osarenen.

4. MBaHoB, N. OcHOBbI KBAHTOBOW 3NIEKTPOHUKM: y4ebHoe nocobue / MiBaHoB W. - Poctos-Ha-[oHy:M3natenscteo HODY,
2011. - 174 c.ISBN 978-5-9275-0873-0. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/556192
(nata obpatweHus: 19.06.2019) - Pexxmm gocTtyna : no noanucke.

5. UykaHos, B.H. BonokoHHo-onTryeckas TexHuka [SnekTpoHHbI pecypc] / B.H. LlykaHos, M.5. Slkosnes. - Mockea :
Wudopa-NHxeHepus. - 2011. - 640 c. - ISBN 978-5-9729-0078-7. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/519912 (nata obpauweHuns: 19.05.2020) - Pexum gocTyna : no noanucke.

6. AHgpees, A. H. Ontudeckne namepeHns [OnekTpoHHblin pecypc] / A. H. AHgpees, E. B. aspunos, I'. . NwaHuH 1 ap.
- Mocksa : YHuBepcutetckas kHura; Jloroc, 2012. - 416 c¢. - ISBN 978-5-98704-173-2. - TekcT : anekTpoHHbIn. - URL:
https://new.znanium.com/catalog/product/469178 (nata obpaieHns: 19.06.2019) - Pexxum gocTtyna : no noanmcke.

7. Yeuyes, B. 5. SnemMeHTbl KBAHTOBOW ONTUKW 1 KBAHTOBOIW MEXaHUKM [DNeKTPOHHBIA pecypc] : y4eb. nocobue /
HoBocub. roc. arpap. yH-T. IHxeHep. uH-T; cocT.: B.4. Yeuyes, C.B. Bukynos, .M. [13t0. - HoBocubupcek: HIAY, 2012. -
89 c. - TekcT : anekTpoHHbIl. - URL: hitps://new.znanium.com/catalog/product/516850 (nata obpaiieHusi: 19.06.2019) -
Pexwum goctyna : no noanucke.

JononHutenbHas nuteparypa:

1. MpwuBanos, B. E. Jlazepbl 1 3KONOrMyecknii MOHUTOPUHI aTMocdoepsl : yuebHoe nocobue / B. E. MNpusanos, A. 9.
®dotumaan, B. I'. WemaHuH. - CankT-lMeTepbypr : JlaHb, 2013. - 288 c. - ISBN 978-5-8114-1370-6. - TeKCT : aNeKTPOHHbIN //
NaHb : anekTpoHHO-BbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/5851 (nata obpalueHus: 19.06.2019). -
Pexwum poctyna: ons aBtopus. nonb3oBaTtenen.

2. inbnyes, E. B. KBaHTOBasi nHpopmaTtuka 1 KBaHTOBblE BUTbI HA OCHOBE CBEPXMPOBOLHNKOBBIX AX03EJICOHOBCKUX
cTpykTyp: YuebHuk / E.B. Nnbuyes, 4.C. MpuHbepr. - HoBocmbupck: HI'TY, 2013. - 172 ¢. ISBN 978-5-7782-2287-8, 3000
9Kk3. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/490017 (nata obpaieHns: 19.06.2019) -
Pexwum goctyna : no noanucke.

3. MonuaHos, A.I'. SHeprocbeperaolee onTuyeckoe 06nyyeHVe NPOMBbIWNEHHbIX TENAUL, [DNEKTPOHHbIA pecypc] :
moHorpachms / A.l'. MonuyaHos, B.B. CamolineHko; CTaBpononbCKuii rocyAapCTBEHHbIV arpapHblil yHUBEpCUTeT. -
Craspononb: AIPYC, 2013. - 120 c. - ISBN 978-5-9596-0826-2. - TekcT : aneKTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/515174 (nata obpalwerus: 19.06.2019) - Pexunm gocTyna : no noanucke.

4. KanyctuH, B. VI. MaTeprnanoBengHue u TeEXHONOrMn anekTpoHukn: YuebHoe nocobue / B.N. KanyctuH, A.C. Curos. -
Mocksa : HALL MUHDPA-M, 2014. - 427 c. (Boicwee obpasoBaHue: bakanaspuart). ISBN 978-5-16-008966-9. - TekcrT :
aneKTPoHHbIiA. - URL: https://new.znanium.com/catalog/product/416461 (naTta obpaweruns: 19.06.2019) - Pexum goctyna
: Mo noanucke.
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5. Xomny, B. H0. OcHOBbI CO3aHMs CUCTEM 3NEKTPOPA3PSAHOro Bo3byxaeHns MowHbix CO2-, N2- n F2-nasepos :
moHorpadpus / B. HO. Xomuy, B. A. Amwmkos. - Mockea : PUSMATIINT, 2015. - 168 c. - ISBN 978-5-9221-1583-4. -
TeKCT : aNeKTPOHHbIN // NaHb : anekTpPoHHO-bMbnunoTedHas cuctema. - URL: https://e.lanbook.com/book/91172 (nata
obpaileHns: 19.06.2019). - Pexxum gocTtyna: ons asTopus. nonb3oBaTtenei.

6. Mpunbopbl KBAHTOBOM M ONTUYECKON SNEKTPOHWKY : KYpC nekumii : yuebHoe nocobue / C. 0. KOpuyk, M. H. Oprnosa, W.
B. Bopsbix, . B. lemepos. - Mocksa : MUCUC, 2016. - 118 c. - ISBN 978-5-87623-942-6. - TeKCT : 9aneKTPOHHbIN //
NaHb : anekTpoHHO-6bnnoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/93631 (naTa obpaweHusi: 19.06.2019). -
Pexwum goctyna: ons asTopus. nonb3osartene.

7. Nazepbl: NpUMeHeHNs 1 NpunoxeHns : yuebHoe nocobue / A. C. bopeiiwo, B. A. bopeiiwo, N. M. Eeaokumos, C. B.
MBakuH ; non penakumeit A. C. bopeliwo. - CaHkT-MeTepbypr : NlaHb, 2016. - 520 c. - ISBN 978-5-8114-2234-0. - TekcT :
9NEKTPOHHBIA // NaHb : anekTpoHHO-6nbnuoTtedHas cuctema. - URL: https:/e.lanbook.com/book/87570 (nata obpalueHus:
19.06.2019). - Pexwum goctyna: ons aBTopus. nonb3osaTenem.

8. borpoaHos, A. B. BonoKoHHblE TEXHONOFMYECKME Nasepbl 1 UX MpUMeHeHMe : yyebHoe nocobue / A. B. BorgaHos, (0. B.
onybeHko. - CaHkT-MNeTepbypr : NaHb, 2016. - 208 c. - ISBN 978-5-8114-2027-8. - TeKcT : aNeKTPOHHbIN // JlaHb :
aneKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/72971 (nata obpaweHuns: 19.06.2019). - Pexum
[ocTyna: ansa asTopma. nonb3osaTtenen.

9. Jlazepbl Ha caMoorpaHn4YeHHbIX Nepexonax aToMoB MeTannos : y4ebHoe nocobue : B 2 Tomax / B. M. bateHuH, A. M.
BoityeHko, B. B. ByyaHos, M. A. KazapsiH ; non penakunein B. M. BateHuHa. - Mockea : PUSMATIIAT, [6.r.]. - Tom 1 -
2009. - 544 c. - ISBN 978-5-9221-1085-3. - TeKkCT : 9NeKTPOHHBIiA // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/59558 (nata obpauweHus: 19.06.2019). - Pexum goctyna: ons aBTopus. Nonb3oBaTenei.

10. BateHuH, B. M. Jlasepbl Ha caMoorpaHn4YeHHbIX Nepexoaax aToMoB MeTannos : y4ebHoe nocobue / B. M. BateHuH, A.
M. BoliueHko, B. B. ByyaHos. - Mocksa : DUSMATIIAT, [6. r.]. - Tom 1 - 2009. - 544 c. - ISBN 978-5-9221-1085-3. -
TekcT : anekTPOoHHBIN // NaHb : anekTpoHHO-6nbnnotedHas cuctema. - URL: https://e.lanbook.com/book/2668 (nata
obpaweHns: 19.06.2019). - Pexxum noctyna: ons aBTopus. nonb3oBaTtenei.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.05.02 CemuHap rno KBaHTOBOW 1 OMNTUHECKOM
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
Mpochunb noarotoskmn: TexHnyeckas gomamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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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