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1. Ilesin OCBOCHHUSA TMCIUAILINHBI

CopneprkaHue QUCLMIUIMHBI HAlpaBJIEHO HAa IPUOOPETEHHE CTYAECHTaMH 3HAHUN O (PU3NYECKUX
OCHOBAaX KBAHTOBOM M ONTUYECKOM IJIEKTPOHUKH, IPUHIUIIAX JCUCTBUA, BOSMOXKHOCTSIX U TEXHUYECKUX
XapaKTepUCTHKaX KBAHTOBBIX U ONTOIEKTPOHHBIX MPHOOPOB M YCTPOHCTB. 3ajgada y4eOHOro Kypca
«KBaHTOBass M ONTHUYECKas 3JIEKTPOHUKA» COCTOUT. B HM3YyYEHUH IPOLECCOB TI'E€HEpalUU JIA3€pHOIO
U3JIY4YEHUS U €ro CBOICTB; B MPUOOPETEHUM MPAKTUYECKHX YMEHHI pacueTra 3J€MEHTOB KBAaHTOBBIX W
OTITO3JICKTPOHHBIX PUOOPOB; B M3YUYEHUH HA3HAYCHUS U KOHCTPYKTUBHBIX OCOOCHHOCTEW KBAHTOBBIX U
OINTO3JIEKTPOHHBIX MPUOOPOB; B O3HAKOMIIEHHHM C COBPEMEHHBIM HAyYHO-TEXHHYECKUM YPOBHEM
KBaHTOBOM W ONTHYECKOM 3JEKTPOHUKHU. JlucuuruinHa mo3BojiseT c(OopMUpOBAaTh TaKOM MUHUMYM
(bU3NUECKUX, TEOPETHUECKUX U (PaKTHUECKUX 3HAHUM, KOTOpble 00eCcIeYnIn BO3MOKHOCTh IIOHUMATh U
AQHAJIM3UPOBATh IIPOLIECCHI, IMPOUCXOMAIINE B KBAaHTOBBIX ONTHYECKUX CHCTEMax Ppas3IM4HOIO
Ha3HAYCHMSL.

2. MecTo AucUMILIMHBI B cTpykType OIT

Juctuummna «KBaHTOBas M ONTHYECKAs! SJIEKTPOHUKA» OTHOCHTCS K AUCHUILTUHAM (DOPMUPYEMBIM
y4acTHHKaMu oOpa3oBaTenbHbIX oTHOIEeHHH (b1.0.23) ocHOBHOM 00pa3zoBaTeabHOM MPOrpaMMBbl IO
nHanpasnenuto 10.03.01 MadopmanmonHas 6e30mMacHOCTb

JlaHHas QUCLMIUIMHA Oa3upyercs Ha 3HAHMAX, NOJYYEHHBIX CTYIEHTaMH B IPOLIECCe H3YUYCHHS
TucuuIunH:  «Pu3uKay, «INEKTPOHHKA M CXEMOTEeXHHKa». Jlisg OCBOCHHMS MAaHHOW AMCHUILUIMHBI
00y4aroIuics JOKEH:

3HaTh. BBICIIYI0 MaTeMaTHUKy, (PU3UKY TBEPAOIO Tejla U (PU3MKY MOJYNPOBOJHUKOBBIX MPUOOPOB,
TEOPETUYECKYIO (PU3UKY, BKIIIOYAIOIIYI0 KBAHTOBYIO MEXAHUKY U 3JIEKTPOJANHAMHUKY.

YMeTh: aHaNM3upOBATh PpE3yNbTaThl JKCIEPUMEHTa; CO3[aBaTh aJeKBaTHBIE (U3NYECKHE U
MaTeMaTHYeCKUe MO/IEH; TPOBOINUTh BBIYUCICHUS U aHAIM3UPOBATh PE3YJIbTAaThl PaCueTOB.

VmeTh: TpakTUYEeCKUi OMBIT PadOTBI C COBPEMEHHBIMH DPaIUOIIEKTPOHHBIMH W ONTHYECKUMH
npubopamu.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHMH AMCHUHUILIMHBI (POPMUPYIOTCS CIEAYIOLINE KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpaBlIeHUIO MTOATOTOBKH:

a) obmenpodeccuonansubie (OI1K):

CriocobeH NpUMEHATh HEO0OXOAMMbIe (HU3NYECKHE 3aKOHbI M MOJENM Ul pelIeHus 3a1ady
npodeccuonanbroil aestenbrHoctu (OITK-4);

Cnoco0OeH MPUMEHATh CPEeICTBAa KPUNITOTpaPUUecKoid U TEXHUYECKOW 3aIlUThl HHPOPMAIUH IS
pemieHus 3a1a4 npodeccrnonanbHoi aestensHocta (OITK-9).

3.2. [lepeyens NJIAHHPYEMBbIX Pe3yJbTATOB OOy4YeHUs] MO AMCIUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEeHNs (POPMHUPYyeMBbIX KOMIIETEeHIUI

B pesynbrare ocBOeHUS AUCHUTIIMHBI 00YyYAIONTUICS TOJKEH:

3HAaTh:
(UBUYECKYIO CYITHOCTh MPOILIECCOB, MPOTEKAIOMINX MPH B3aUMOJCHCTBUU AJIEKTPOMArHUTHOTO
(ONITHYECKOT0) U3TYYCHHS C BEIIECTBOM, BO3MOKHOCTH U TEXHUYECKHE XapaKTEPUCTHUKU MPHUOOPOB U
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YCTPOMCTB KBAaHTOBOM M ONTHYECKOM 3JEKTPOHUKHU; 00JaCTH UX NPUMEHEHUS B COBPEMEHHOM Hayke
U TEXHUKE.

YMmern:
UCCIIENOBATh  OCHOBHBIE  JJICKTPUYECKHE M ONTHUYECKHE  XAPAKTEPUCTHKUM  KBAHTOBBIX
OITO3JIEKTPOHHBIX MPHOOPOB.

HNMeTb IpakTUYECKUil OIIBIT:
pa3paboTKH, MOCTPOEHUS M MPUMEHEHHUS] ONTHYECKUX KBAHTOBBIX I'€HEPATOPOB U YCTPOMCTB Ha MX
OCHOBE.

4. O0beM U coiepsKaHHe TN CHUTITIHHBI
OO0BbeM AUCIHMILIMHBI COCTABISIET 4 3aueTHBIX equHull (144 akaeMUIecKuX 4acoB)

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U

TPYAOEMKOCTbHIO 3aHATHH JICKIIUOHHO-CEMHUHAPCKOI'0 THUIIA

O0beM MHOW KOHTAKTHOH pabOTBhI M CaMOCTOSITEIIBHONW pabOThI 00YYAIOMIETrOCs IO TUCIUTUINHE

YKa3aH B y‘le6HOM IIJ1aHC 06pa3OBaTeHLHOﬁ IIporpaMmal.

Ne Buael 3aHatuii, ux @DOpMBI TEKYILETO
/1 Paznensl (TeMsr) e 00BEM (B ax.uacax, Mo KOHTPOJISI YCTIEBAEMOCTH (110
IUCIAIIINHBL 3 04yHOH hopme 00ydeHus) ouHOH popMme 0OyUdeHN)
=
8 3ansTus ansaTus .
JIEKIIUOH- CeMHUHap- @OPMBI HpOMe)KyTOHHOH
HOT'O THUIa CKOI'0 THUIa arTeCcTaluuu

1. Bgenenue. 6 2 BxojgHas TMarHoCTHKa: TECT C
[Ipenmer pauCUMIUIMHBL U €€ NOCIEAYIOWUM  00CYKIEHHEM
3amaud. OCHOBHBIC TOHATHS U pe3yJIbTaTOB.
ompezenaeHus. DieMeHTHas 0a3a Crncox BOINPOCOB,

HHT nx T HT IT
ONITOAIEKTPOHHKH. Ucropus CpeCYIONIX  CTyICHTa TIO
o COJIEPKAHUIO JUCIMIIINHEI
CO3JIaHUSI U PA3BUTHUS KBAHTOBOM
(cmaercst B MUICBMEHHOM BHJIC)
JJIEKTPOHUKH.

2. | BzaumoseiictBre 6 2 OTuer 1O NPAaKTUYECKUM U
9JIEKTPOMArHUTHOI'O U3Iy4YEHHS C 4 11abOPaTOPHBIM 3aHATHAM,
aroMamu a MOJIEKYJIaMU AOITyCK K BBIIOTHCHHIO
OINITHYECKUX CPEe/T IKCIICPUMCHTA

3. | Ycunenue u reaeparus | 6 4 4 mpakt. | OTY4ET TO MNPAKTUYECKHM H
DJICKTPOMAarHUTHOI'O  M3JIy4YCHUS 3aHATHE 11abOPaTOPHBIM SaHATHAM,
OIITUYECKOI'0 JUara3oHa HOITyCK K BBITIOJITHCHHTO

IKCIIEPUMEHTA. 3ammura
pedepara.

4. | CpoiicTBa Jla3epHOrO M3Iy4deHus. | 6 2 Oryer 1O MOPAKTHYIECKUM U
Pacmipoctpanenue u 71a00paTOPHBIM 3QHSTHSIM,
npeoOpa3oBaHue Ja3epHBIX AOMYCK K BBINOJHCHHIO
ITY4KOB. IKCTIEPUMEHTA

5. TBepaOTENbHBIE W KUJIKOCTHBIE 6 4 4 mpakr. | OT4eT MO TPAKTHYECKUM W
Ja3ephbl 3aHATHE | Ta0OPaTOPHBIM 3QHSATHSM,

JONYCK K BBINOJIHEHHUIO
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JKCTIEpUMEHTA. 3ammra
pedepara.
6. | ['a30BBIC JTa3epHI 6 4 4 OT4er 1O NPAKTUYECKUM H
71abopaTOPHBIM 3AHATHAM,
JONMYCK K  BBINOJIHCHHUIO
JKCIIEPUMEHTA
7. | ®dusnyecKkue OCHOBBI TeHepanuu | 6 4 4 mpakr. | OT4eT NO MPAaKTHYECKHM MU
CBE€Ta B NOJYIIPOBOAHUKAX. 3aHATUEC JIa60paTOpHBIM 3aHATHAM,
[TonynpoBOAHUKOBBIE MCTOYHUKHU AOILyCK K BBITIOJIHEHHIO
HEKOTePEHTHOTO M3ITYYCHUSL. OKCICPUMCHTA. 3ammra
T10yIIPOBOTHUKOBEIE JIA3€PHI. pedepara.
8. | OCHOBBI HEJIMHEHHOMN ONTUKH 6 2 2 OTyeT MO MPAKTHYECKUM H
71a00PaTOPHBIM 3aHATHUSAM,
JOMYyCK K  BBINOJHCHHUIO
SKCIEPUMEHTA
9. | ®OTONPUEMHUKH H  TPUOOPHI 6 2 4 mpakt. | OTYeT 1O MNPAKTUYECKUM U
yIIpaBICHUS OIITHYECKUM 3aHATHE 71a00PaTOPHBIM 3aHITHSM,
HA3JIyYECHUEM. Onrtuueckue AOIyCK K BbIIOJHCHHIO
METOJIBI Iepeadyn, 00pabOTKU M SKCICPUMCHTA. amura
XpaHeHHs MHOPMAITHH pedepara. JJomyck k sK3aMeHy
HTOro mno JUCHUILINHE: 26 26 DK3aMmeH

4.2. Pa3zBepHyTOe ONMCAHUE COAEPKAHMSA AUCHMILUIMHBI N0 pa3jienaM (TeMam)

Bgenenue.

IIpenmer aucuuruivHel U ee 3agauyd. OCHOBHBIE MOHATHUA W OIpeneNeHus. DiIeMeHTHas 0a3a
ONTO2JIEKTPOHUKHU. VICTOpHsI CO31aHMs U pa3BUTUS KBAHTOBOU JIEKTPOHUKHU.

B3aumoaencTBue 31€KTPOMarHUTHOTO U3IYyYEHHUS C aTOMaMH U MOJIEKYJIaMH ONTHYECKHUX CPE.
Onucanue 5>IEKTPOMAarHUTHOTO u3MydeHHs. ONTUYecKWd Juama3oH  3JIEKTPOMArHUTHBIX BOJIH.
DNEeMEHTHI KBAHTOBOM TEOPUU M3ITy4EHUsSI. DHEPTETUYECKUE COCTOSIHUS aTOMOB U MOJIEKyJl. KBaHTOBBIE
nepexoibl. BepositHocThs nepexoza. [IpaBuna otOopa /Ui 371€KTPOHHBIX MEPEXO0B.

[Tornomenue, CnoHTaHHOE M MHAYLHMpPOBaHHOE u3nydeHue, Korpduuments: DitHmTeiiHa. dopma u
HNIMPHUHA CIEKTPAIBbHBIX JINHUN. Y IIUPEHUE CIEKTPAIbHBIX JIMHUI.

VYcunenue u reHepanus dJIeKTPOMarHUTHOTO U3JIy4EHUs OIITUYECKOr0 AUarna3oHa.
[Tpuntun pabGoTsl ma3epoB. MHBepcus HaceneHHocTe. MeTonbl Hakauku. KuHeTnyeckue ypaBHEHUSI.
JIByX-, TpeX- 1 YeThIpeXypOBHEBBIE CXeMbI paObOTHI. [IoporoBast MOIIHOCTH UCTOYHMKA HAKAUKH.
Onrtuueckne pe3oHatopsl. JloOpoTHOCTH pe3oHaTopa. I[loTepum B ONTHYECKHX PE30HATOPAX.
CoOcTBeHHbIe TUIBI KosebaHui — Mozbl. TpeboBaHUs K pe30HATOpaM ONTHYECKOTrO JAHMara3oHa. THIIbI
pe3zoHatopoB. CreKkTpanbHble XapaKTEPUCTUKH U paclpeiesieHue Mojs. YCIOBHE YCTOWYMBOCTH.
Cenexkuus Moz.

VYcnoBue camoBo30ykaeHus jJa3zepoB. Haceimenune ycwmienns. OgHOMOMIOBAass 1 MHOTOMOJIOBAs
rerepanus. Moaynsius 100poTHOCTH pe3oHaTopa. CHHXPOHU3AIMS MOJ U CBEPXKOPOTKHE JIa3epHbIE
UMITYJIBCBI.

CgoiicTa 1azepHoro uzinydeHus. Pacnpocrpanenue u npeodpa3zoBaHue JIa3epHbBIX MYUYKOB .
MonoxpomatndHOCTb. IIpocTpaHCTBEHHAss U BpeMEHHAass KOT€pEeHTHOCTh. HampaBlieHHOCTh 1a3epHOro
u3nydeHus. Spkocts. ['ayccoBsl myuku. Pacmpoctpanenue u mpeoOpa3oBaHUE TayCCOBBIX ITYyUYKOB.
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OnTuueckue cBoicTtBa atmocheppl. MeTonsl (QOpMUpOBaHUS J1a3epHBIX MMy4KoB. DOKycHpOBKa
Ja3€pHbIX ITYYKOB.

TBepAOTENbHBIE U )KUJIKOCTHBIE JIa3€Pbl
OO0mrast XapakTepUCTUKA U KOHCTPYKLUS TBEPIOTEIbHBIX JIa3epoB. AKTUBHBIE MaTepualibl. TpeGoBaHus
K MaTpuiiam u akTuBaTopam. PyOuHOBBIN na3zep. Jlazepbl Ha KpHUCTaiax M CTEKJIaX, aKTUBUPOBAHHBIX
HeonuMoM. OO1miasi XapaKTepUCTUKAa U KOHCTPYKIMSI JKUJIKOCTHBIX JIa3epoB. Jla3zepbl Ha opraHn4ecKux
kpacurensax. [lepectpoiika 4aCcTOTHI )KMIKOCTHBIX JIA3€POB.

I"a3oBbIC N1a3epbl
OO0mas xapakTepuCTHUKa U KOHCTPYKIUSI Ta30BBIX Ja3epoB. IIpomeccsl B razoBom paspsae. [enmit —
HEOHOBBIN J1asep. MloHHbIe ra3oBele ja3epsl. JIazepsl Ha mapax MeTauioB. JIazepbl Ha MOJIEKYJISPHBIX
ra3zax. ['azopaspsaneie CO; — nazepsol. ['a3oanHamuyeckue j1azepbl. DKCUMEPHbIE JIa3epbl. XUMUYECKUE
J1a3ephl.

®u3nuecKkue OCHOBBI T'€HEpallUM CBETa B MOJIYIPOBOJHMKaX. [1o1ynpoBOJHUKOBBIE UCTOYHUKU

HEKOT€pEHTHOI0 n3iyyeHus. [1oaynpoBOAHUKOBBIE J1a3€PhI.
JlroMuHecHeHIMS TMOXYIPOBOAHUKOB. MexXxaHu3Mbl U3Ny4daTelbHON pekoMOuHanuu. CBs3b CHEKTPOB
NOTJIOIIEHUS] W JIIOMUHECHeHUWH. KBaHTOBBI BbIXOA U 3()()EKTHBHOCTH  JIFOMUHECIICHITUH.
['eteporiepexoanp! B momyrnpoBogHuKkax. CBoiicTBa rerepornepexoqoB. dortosnexrpuueckue 3pQpexTsl B
rereporiepexoqax. OOmas xapakTepUCTHKa M OCOOCHHOCTH CBETOAMOAOB. CBETONMOABI HAa OCHOBE
MOJIYIIPOBOJIHUKOB C MPSAMOMN U HENPSAMOM CTPYKTYPOU SHEPIeTUUECKUX 30H.

Cseroagunonsl Ha rereponepexonax. CynepiaroMUHECHEHTHble Juoabl. llomynpoBoaHHKOBBIE
nazepsl. TpeGoBaHUs K aKTUBHBIM MaTepHaiaM. MHXeKIIMOHHbIE Ja3ephl Ha reTeponepexonax. Jlazepol
C HCIOJb30BaHUEM KBAHTOBO-pa3MepHBIX 3¢ dekToB. [lonynpoBOAHUKOBBIE JIa3epbl C 3JIEKTPOHHOMN
HaKayKOM.

OCHOBBI HEJIMHEWHOW ONITUKH.

[Tonsspu3zanust cpeasl B I0JIE BBICOKOMHTEHCUBHOIO JIa3€pHOTO H3iydeHus. Cpenbl ¢ KBaJpaTUYHOU
HEJIMHEMHOCThI0. ['eHepanusi rapMOHUK, ONTHYECKOE NeTEKTUpoBaHHE. PDa30BbI CHHXPOHHU3M M €ro
peamuzanus. Cpenpl ¢ KyOudeckod HenuHeHHOCThr0. CaMO(pOKYCHPOBKAa BOJHOBBIX —ITyYKOB.
Boiny)k€eHHOE KOMOMHALIMOHHOE PAacCesHUE CBETa.

@oTONpUEeMHUKH UM [pUOOpBHl  YIpaBlIEHUS  ONTHYECKUM  H3nydeHueM. OnrTudeckue
MeToJIpllepeiauu, 00pabOTKU U XpaHEHUS] HHPOPMAaIIUH.

Knaccugukanus 1 0CHOBHBIE TapaMeTpbl IPUEMHHUKOB ONITHYECKOT0 U3ITyYEeHHUS.
®oroanexkTpuueckre 3¢(GeKTsl B OJHOPOAHBIX KpucTamuiax. dotosnekrpuueckue 3hdexTsl B p-N —
nepexoaax. [lonynpoBogHUKOBbIE (OTONPUEMHUKHU: (HOTOANOMABI, (POTOTPAH3UCTOPHI, (OTOPEZUCTOPHI.
MmuorosnemenTHbie GoTonpueMHuku. [IpueMHrkn onTudeckux uzoopakenuid. [Ipubopsl ¢ 3apsaoBoit
CBSI3bI0 B KauecTBE (OTONPUEMHUKOB. DOTORIEKTpUUIECKHE IPe0OPa30BaTENN COIHEYHOTO U3JTydEHUS.
OcoOeHHOCTH TPUOOPOB YNpaBICHUS ONTHUYECKUM H3IydeHHEM. MOIyIsSTOpHI JIa3epHOTO U3IIyYEHUS.
[TpuGops! HenuHEHHON ONTUKU. XapaKTEepUCTHKAa U OCOOEHHOCTH ONTHYECKOW CBs3U. CTPYKTYpHBIE
AJIEMEHTHI ONTO3JeKTPOHUKU. OnTpoHskl. [lepenaya onTUuyecKkux CUTHAIOB 10 CBETOBOJaM. BoiokoHHO-
ONTUYECKUE JIMHUM CBA3H. ONTHYECKHE METOABI 00pabOTKN MH(POPMAITUH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

C uenpto nosblieHust 3G PexkTUBHOCTH 00yUeHUs (PU3UKE KaK Ha JEKIUAX, TaK U Ha TPAKTHUIECKUX
3aHATUSAX  HCIONB3YIOTCSA COBPEMEHHBIE 0Opa30BaTEIbHBIE TEXHOJIOTHU: uHGopMaAUOHHO-
KOMMYHUKAIIHOHHBbIE, TPO0JEMHOro O0O0y4YeHHUsl, Pa3BUTHA KPUTHYECKOI0 MbILLIECHHS,
ucciaenoBareibckue Meroabl. [lpu  camocTtodTenbHOW  paboTe  CTYyIEHTOB  NPUMEHSIOTCS
AUCTAHIUOHHBIX GOPMBI 00y4eHHUS.
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Ha neKkumoHHBIX  3aHATHSAX MCHOJB3YIOTCS MYJIbTUMEIUHHBIE IPE3CHTAlNU, LU(PPOBHIC
oOyJaromyue MporpaMMbl, KOMIBIOTEPHBIE (DUIBMBI, YTO IMO3BOJSET JOCTYITHO H3JaraTh y4eOHBIN
Marepuasl. MHOTHE CTYAEHTHI, HIMEIOIINE JIOMa KOMITBIOTEP, UCIOIb3YIOT 00YJaoIie MPOrpaMMBbl JUIs
BBITIOJIHCHHA TBOPYCECKOI'0 AOMAIIHCTO 3aAdaHHdA, C PE3YyJIbTaTaMM KOTOPOI'O BBICTYIIAIOT HA JICKIUAX.
OTO TO3BOJIIET KOHTPOJIMPOBATh CAMOCTOSITENBbHYIO PabOTy CTYAEHTOB, pacmmpsTh  HUX
00pa3oBarTesbHYIO Cpeay.

B coBpeMeHHBIX yCIOBHSAX OOy4eHHS B BBICHICH MIKOJIE 0CO0O€ 3HAYCHHE IPHIIACTCS
pas3siiM4YHbIM HHTCPAKTHUBHBLIC (bOpMaM n MErogam 06yquH51, KOTOPBIC OCHOBAHBI Ha AHWAJIOIOBBIX
dopmax mo3Hanus. OnpeneneHHOe 3HaYeHUE ITPH 3TOM OTBOJIUTCS ydeOHBIM (miibMaM. Takue GuiabMbl
MOTI'YT HUCIIOJIB30BAaTbHCA B Ka4YCCTBC BCIIOMOI'aTCIBHOI'O CpCACTBA Ha 3aHATUAX. HpPIMCHSIGTCSI OHH, KaK
NPaBUIIO, B TE€X CIy4asX, KOrja ydeOHBIH MaTepuas HeAOCTYIEH JJIsl BOCIPUATHS B OOBIYHOM (opMmaTte
yuebHoTro nporecca. B apcenane nabopaTopun AEMOHCTPAIMOHHOTO SKCIIEPUMEHTAa MHOTO Pa3IMUHBIX
00yYaloUIMX U HAYYHBIX (PHIBMOB 110 pa3IMYHON TEMaTHKE.

Hcnonp3oBanre mnpo0jeMHOro o00y4eHHsl I[I03BOJISIET CTYAEHTaM I104YBCTBOBAaTh
CIIOKHOCTH (DM3UYECKHX SIBICHUH, MOHATh MX CYyTh, MOOYIMTh MX K CaMOCTOSITEIBHOMY PEIICHHIO
npoOJeMbl, €€ OCMBICICHHIO, TONBITATECA MOCTAaBUTh ce0s Ha MECTO H300peTarens, HCIBITaTh
yIOBJIETBOPEHHE OT MHTEIUIEKTYalIbHOTO TpyJa. VCronb30BaHnEe TEXHOJIOTHH MPOOIEMHOTr0 00Yy4eHHS
npeaycMaTrpuBacT Ha 3aHATUAX I10 OITHUKEC AaKTyaJIM3WpOBaTh OIIOPHLIX 3HAHWS; BO3HHWKHOBCHUC
npoOJIEMHOI CHUTyallMK; HAXOX/IECHHE CIOCO0a PEUICHUs ITyTEeM JIOTaJKH WIHM BBIIBIKCHHS TMIIOTE3bI;
JI0Ka3aTeNIbCTBO TUMIIOTE3bl WM JIOTA/IKU; MPOBEpPKA MPAaBUIBLHOCTU pelleHus npodiemsl. [IpoOiemHoe
o0y4yeHHe HCIOJb3YI0 Ha dTane OOBSICHEHUs HOBOTO Marepuaia B ¢opme MpoOIEMHOT0 U3JI0KEHUS U
TIOWCKOBOM (IBPUCTUYECKOI) Oece/Ibl, Ha 3aBEPIIAIOIEM dTarle 3aKpeTuIeHHs MTPOHIEHHOTO MaTepraia u
OpY TOBTOPEHUM IpU pPELICHHMM TBOPYECKHUX 3a/1ady, B XOJE CaMOCTOSATENBbHOM paloThl,
UCCIIEIOBATEIbCKUX 33aJJaHUH TEOPETHUECKOTO M IKCIEPUMEHTAIHLHO-UCCIIEIOBATEIBCKOTO XapaKTepa.

Hcnonb30BaHuEe TEXHOJOTMM MNPOOJEMHOro oO0y4YeHHMs TIO3BOJISIET HAy4yUTh CTY/AECHTOB
CaMOCTOSITEIIbHO MBICIIUTh, CAMOCTOSITENIHO TIOTy4aTh 3HAHUS, aHAIM3UPOBATh U JIENaTh BBIBOJBL. [Ipu
poOJIEMHOM MMOAX0J€ K 00YUYEHHUIO €CTh BO3MOXKHOCTh YHTH OT MEXaHWYeCKoro 3anomuHanus. Koraa
CTaBHTCS TpoOjeMa, CO3AAaeTCs TEM WM HHBIM CIIOCOOOM TpoOIeMHas CHUTyalusi, y CTYACHTOB
HOSBISETCS HMHTEPEC, OHU aKTUBHO BKIIOYAIOTCA B IMPOLECC pelleHHus NpoOieMbl - BCE 3TO
CTIIOCOOCTBYET JTy4IlIeMy YCBOSHHIO MaTepuala, IpudeM OOoJIbIIas YaCTh YCBAaUBACTCSl HETIPOU3BOJIBHO.
[TpenBapuTensHO MOATOTOBMB CIELUAIBHOE COJEp)KaHME H3Yy4aeMOro MaTrepuaina, B Tpydmax ¢
BBICOKMM YPOBHEM C(POPMHUPOBAHHOCTH YMEHHUI CAaMOCTOATEIbHOU pabOThI, UCIIONIB3YIOTCS TEXHOJIOTUU
pasBUTHS KPUTHYECKOTO MbIIUICHUS. KpuTuueckoe MBIIIJIEHHE TMPOSBISIETCS B Pa3yMHOM
PAacCMOTPEHHH Pa3HOOOpa3usi MOAXO0J0B, BEIPAOOTKE pPa3IMUHBIX aPTYMEHTOB C T€M, YTOOBI BBIHECTH
00OCHOBaHHbIE CY)XJICHHMS M HE3aBHCHMBbIE INpOJAyMaHHbIE perieHus. OpueHTalus Ha KpUTHUYECKOe
MBIIIJICHUE IpEAIiojgaract, 410 HUYTO HE IMPUHHUMACTCA Ha BEPY U Ka)K)IBIﬁ CTYACHT, HCB3HUpasd Ha
aBTOPHUTETHI, BBHIPA0ATHIBA€T CBOE MHEHHE B KOHTEKCTE HM3ydaeMoro martepuana. bonblioe pois B
dbopMUpOBaHUM TPOOJIEMHOT0 OOYYEHHsS] WIpalOT KOMIIBIOTEPHBIE MPOrpaMMbl  MOJAETUPYIOLINE
peasbHbIe DJIEKTPUUYECKHE IeMH, PaJAUOdJIEKTPOHHBIE YCTPOMCTBA M DJIEMEHTBI M BO3MOXHOCTb
CpaBHCHHA BUPTYAJIBHBIX PE3YJIIBTATOB C pC€aJIbHBIM SKCIICPUMCHTOM.

TexHONIOrMM UCMONB30BAHUS HMCCIAEA0BATEIbCKUX MeETO10B OPUMEHSIOTCS  KaK IpH
OpraHM3ali U MPOBEACHUN HMCCIIEI0BaTENbCKUX J1a0OpAaTOPHBIX paboT, Tak M MPH CaMOCTOSITEIILHON
pabore. Co3pmaroTcsi yciaoBUs, MPU KOTOPBIX CTYAEHTHl CaMOCTOSATENBHO M OXOTHO NPHOOPETaroT
HEAOCTAIOMINE 3HAHUA U3 PA3JIMYHBIX UCTOYHUKOB; Yy4YaTCA MMOJIb30BATHCA HpI/IO6peTeHHLIMI/I 3HaHUAMU
AJid PpCHICHUSA IMO3HABATCIBHBIX W IMPAKTUYCCKHUX 3alay; HpI/IO6peTaIOT KOMMYHUKATHBHBIC YMCHHA,
paboTast B mapax, Tpyniax; pa3BUBAIOT MCCIEIOBAaTEIbCKHE YMEHHS NPH BBIBICHHN IpobieM, cOope
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UH(pOpMalLKK, IPOBEIEHIH HAOIIOIEHUH U SKCIIEPUMEHTA, aHAJIN3€e, IOCTPOCHUU THIIOTe3, 0000ILEHHH;
pPa3BUBAIOT CUCTEMHOE MBIILIJICHUE.

Hcnonb3oBaHue JaHHOH TEXHOJIOTMM BO BHEYPOUHOE BpEMs IOMOIaeT OpraHU30BaTh HAy4HO-
HCCIIEIOBATEIIbCKYIO JIEATEIHOCTh CTYACHTOB. [IpH 3TOM CTyneHTHI 00y4aroTcs TPaMOTHO BBITIOJIHATS,
0(OPMIIATH U IPE3EHTOBAaTh CBOU MCCIIEJOBAHUS.

Bosnburyto nomonrs okassiBaeT DJUOC «Moii yHUBEPCUTET» 3TO CBOOOIHASI CUCTEMA YIIPaBIICHUS
o0yyeHHeM, OpHEHTUPOBaHHAs MPEXJAE BCEro Ha OPraHU3aLUI0  B3aUMOJCHCTBUA  MEXITY
IpenojaBaTesieM U CTYJIEHTOM, XOTS MOAXOAUT W JJs OpPraHu3alUd TPAaJULMOHHBIX JUCTAaHIMOHHBIX
KYpCOB, a TaK e MOAJEPKKH U OUHOTO O0yUYEHHUS.

6. YueOHO-MeTOANYECKOE 00eclieYeHe CAMOCTOSITeILHOI padoThl 00yUaommuXxcst
HaubGonee a>¢dekTuBHBIM crmoco6oM (GOPMHPOBAHHMS W KOHTPOJIS CAMOCTOSTEIBHOM PaOOTHI

CTyneHTOB siBisieTcst CucTemMa d3JIEeKTPOHHOH TMOAJEpKKH —o0pa3oBaTenpHOr0o Iporecca «Moi
yHuBepcuteT» https://uni.ivanovo.ac.ru. Ucnons3ys SMOC mnpenogaBaresib MOXKET CO3/1aBaTh KypCHI,

HAIoJIHAA HMX COACPKHMMBIM B BHJAC TCKCTOB, BCIIOMOTI'AaTCJIbHBIX q)aﬁHOB, Hpe?;eHTaIlHﬁ, OIIPOCHHKOB,
tectoB U T.1. s ucronb3oBanmst DMOC «Moi yHUBEpCHTET» JOCTATOYHO HMMETh JIFOOOH web-
Opaysep, 4To JIeNaeT UCIONIb30BaHKEe 3TOM yuyeOHOM cpellbl yIOOHOM Kak s MpernoaaBaTens, TaKk U JUIs
oOyudaeMmbix. [lo pe3ynbraraM BBIIOJIHEHUS CTYACHTAMHU 3aJaHUi, MPENo/iaBaTelb MOKET BBICTABISATh
OLICHKH M JaBaTh KomMMeHTapuu. Takum obpazom DMOC «Moil yHUBEPCUTET» SIBISETCS U LIEHTPOM
CO3aHMs Y4eOHOTO MaTepuana U o0ecreueHus MHTEPAKTUBHOTO B3aUMOJICHCTBUS MEXKTY y4aCTHUKAMU
y4eOHOro Inpolecca.

B cpene DUOC crynentam npejiaraercs:

OcHoBHas " AOMOJIHUTCIIbHAA JIUTCPATypa; SJICKTPOHHBIC HCTOYHWKU I/IH(l)OpMaIII/II/I o KypcCy
«KBaHTOBas ¥ ONMTHYECKAs HJIEKTPOHKKAY; (PUIBMBI M TIPE3EHTALUN; HA0OP IKCIIEPUMEHTATBHBIX 3a7a4 JIJIs
CaMOCTOSITEJIbHOTO ~PEILIEHUs; CIUCOK BOIMPOCOB K 9SK3aME€HAM; METOJAMYECKUE YKa3aHus IS
BBITIOJTHEHHS JTa0OPATOPHOTO TMPAKTHKYMa; CIIUCOK BOIPOCOB (TECTOB) JIA JIOMYCKa K BBIOJHEHUIO
naboparopHbeix pabot. IlpernomaBarens UMEET BO3MOKHOCTh BUPTYAJIbHOTO OOIIEHHS CO CTYAEHTaMH,
MPOBOANTH KOHCYNIbTAIINH, 33/1aBaTh W OTBEYATh HA BOIPOCHI, OIEHUBATh PabOTY CTY/IEHTOB B CHCTEME
OUOC.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIS TeKyllero KOHTPOJISI YCIeBAeMOCTH M
NPOMEKYTOYHOM aTTecTANMU 00yYaIOIIMXCS 110 AU CHHUIIJIMHE

OCHOBHBIMU BUJAaMH ayJAUTOPHONW pabOTHI SABISIOTCS JIEKIIMH, IPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHUS.
B xone nexuuii mpernogaBareib U3JIaraeT U pa3bsCHIET OCHOBHBIE MOHSTHS TEMbI, CBA3aHHbIE C HEl
TEOpPETUYECKHE U MPAKTUUECKUE NMPOOIJIEMBI, 1aeT PEKOMEHIAINN K CAMOCTOSTENIbHON paboTe.

bakanaBpckas NOAroTOBKa TMpeArnosiaraeT IMpakTUKO-OpUeHTHpoBaHHOE oOydenue. I[lo 3Toit
IpUYMHE OCHOBHOHM (OpPMOI M3ydeHHs Kypca SIBISIETCS MpakTUUecKue U JabopaTopHble 3aHsATUA. OHU
CIIy’)KaT CpPEACTBOM KOHTPOJISl MPENoJaBaTeieM YPOBHS MOJTOTOBIEHHOCTH CTYACHTOB; 3aKperieHUs
U3Y4EeHHOTO MaTepHaja; pa3BUTHUS YMEHHUS M HaBBIKOB pEILEHHs 3a/ad, MMPOBEICHUS J1a00OpaTOpPHOro
HKCIIEPUMEHTA, aHallu3a Pe3yJbTaTOB HAyYHBIX HCCIIEJOBaHMM, MOJATOTOBKU JOKJIAJOB, COOOIIECHUH,
npuoOpeTEeHUs] OIbITa YCTHBIX MYOJWYHBIX BBICTYIUICHWH, BEICHUS TUCKYCCHM, apryMeHTaluu W
3alUThI BBIIBUTAEMBIX TIOJ0XKEHUH.

®opMBbI TEeKYyLIEro KOHTPOJIS:


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
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- rectupoBanue B cpene DMOC «Moli yHUBEpCUTET» TPHU MOATOTOBKE K BHITIOJHEHUIO JIA0OPATOPHOTO
IPAKTUKYMA;
- TBOpPUYECKHE JOMAIIIHHUE 3a/1aHus;
- IPOBEPKA BHINIOJHEHUS MHIMBUyaIbHBIX JTOMAIIHUX 3aJaHUii;
- pa3JMyHbIe BUJIbI KOJUIOKBHYMOB (ITIMCbMEHHBIH, YCTHBIN);
- KOHTPOJIb BBITIOJHEHHUS M IPOBEPKA OTUYETHOCTH IO J1a00paTOpHBIM padoTam;
- cobecenoBanue, KoHCybTanuu B cpene SNOC;

Bo3MoxxHbl U Apyrue (HOpMBI TEKYIIETO KOHTPOJS, KOTOpPbIE OIMPEEIISIOTCS IMPEroaaBaTeNIIMU
kadenpst u pukcupyrores B POC.

Texymmii KOHTPOJIb MTPOBOJIUTCS B NIEPUOJ AyAUTOPHOM M CaMOCTOSITEIBHON PabOTHI CTyJCHTA B
YCTaHOBJICHHBIE CPOKH IO PACIIHCAHUIO.

IIpoMeskyToUHasi aTTeCTAlMA 110 JUCIUIUIMHE (ceccusi) - 3T0 (opMa KOHTPOJIS, IPOBOIUMAS TI0
3aBEpIICHUIO OONBIIMX pa3[eNOB TEOPETUYECKOr0 MaTepuaia. [pagullMOHHO, AUCIMILTUHBI
BapHaTUBHOIO I[MKJa 3aKAHYUBAIOTCS 3a4€TOM (JIOIYCKOM K 9K3aMEHY) I10 MPaKTUYECKUM 3aHATUSAM U
9K3aMEHAIIMOHHBIM KOHTPOJIEM IO TE€OPUU JUCIUILTUHBIL.

B mpomexyrtouHyro arrectauMio no aucuuiimHe «KBaHTOBas M ONTHYECKas 3JIEKTPOHUKA
BKJIIOUAIOTCS CIENYIOINE (GOPMbI KOHTPOJIS:

- 3ammTa 1o JabopaTOPHOMY MPAKTUKYMY KaK JIOIYCK K dK3aMeHy, WJIM MOJATrOTOBKa pedepara mo
TeMaM JUCUHUIIIUHBL
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOqMYEeCKOEe M MH(pOPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI
OcHoBHas uTeparypa:
1. ITuxtun A.H. Ontuyeckast 1 KBaHTOBast 31eKTpoHUKa. — M.: «Bbicmiast mkoma», 2001.—573 c.
2. I'puropses @.U. [ToaynpoBoJHUKOBBIE HCTOUHUKH nM3nydeHus. — M.: MUOM,  2004. —44 c.
3. I'puropses @.1. OnrosnieKTpoHHbIE MPUOOPHI HA OCHOBE MOIYITPOBOJHUKOBBIX
HaHOCTPYKTYp. — M.: MUOM, 2011. - 35 c.

JlononHurenpHas IuTeparypa:
1. Pozenmep 3., Buntep b. Onroanekrponuka. — M.: Texnocdepa, 2004. — 592 c.
2. Hyaxun B.W., [Taxomos JI.H. KBanToBas 351eKTpoHUKA.
[Tpubops! u ux npumenenuun - M.: Texnocdepa, 2006. — 432 c.

Pecypcel nHpOpManMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT»:

Cucrema 3JI€KTpOHHOI71 MNOAACPIKKHU O6pa3OBaTeJ'IBHOFO nmponecca «Moii YHUBCPCUTET»
https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJ'ILHLIC 0asbl JAaHHBIX U I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHBIC CHUCTEMEI.

ObC «YHuBepcuTeTckas Oudaroreka onnaitay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

9. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne THCIUMIMHbI
YueOHbIC ayAUTOPUU:
- IS IPOBEJCHUS 3aHATUN JICKIIMOHHOTO THUMA C KOMIUIEKTOM CIEIUATH3UPOBAHHON Y4eOHOM


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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MeOenM W TEXHUYECKUMH CPEICTBAMH OOYYCHHs, CIYXAIUMH JUIsl TPEIOCTABICHUS Y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- 7S TPOBEACHUS 3aHITUH CEMUHAPCKOTO THIIA, KOHCYJIBTAIlUi, TEKYIIEr0 KOHTPOJISA W
POMEKYTOUYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CIEIHATU3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
CpeACcTBaMu O0YYCHUS;

- 7S TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS H
NPOMEKYTOUYHOW  aTTECTAllUM, BBIIOJHEHUS KYPCOBBIX Pa0bOT  (IIPOCKTOB) €  KOMIUICKTOM
CIECIUAIM3UPOBAHHON y4eOHOW MeOenn ¥ TEXHUYECKUMHU CpEICTBaMU OOy4YeHUs (nociedHee
8b10Upaemcs npu HaIUYUY Kypcogotl pabomwl (npoekma) no oucyuniune).

JlaGopaTopuu, ocHallleHHbIE TaOOPATOPHBIM 000PYIOBAHHEM, KOMILJIEKTOM CIICIIHAIIM3UPOBAHHOM
y4eOHOI MeOelT U TEXHUYECKUMU CPEJICTBAMH 00y4UCHUSI.

[Tomemienue A CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEHHAIN3UPOBAHHON
y4eOHOI MeOel, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOYKHOCTBIO TOJKIOUEHHsS K cetu «VHTepHeT» u
obecnieuenuneM gocryna B OUOC.

JleMoHCTpanMOHHOE 00OPYJOBaHUE W YYCOHO-HATIIAIHBIE MOCOOWS U 3aHSATHH JICKIIMOHHOTO
TUNa, 00ECTIeYNBAIOIINE TEMATHUECKUE UILTIOCTPAIIUH.
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ayn., | HazBanue aynutopun, [lepeyeHb OCHOBHOT'O HCIIOJIB3YEMOTO 000PYAOBAHUS

nab. | maboparopuu

212 | JlaGopatopuu ¢usuku | YueOHo-mabopaTOpHbIE  CTEHABI MO0  MEXaHHKE,

213 | (;raboparopus MEXaHUKH, | JICKTPUUECTBY U MAarHETU3MY, ONITUKE U JIP.

215 | maGopaTopusi  DJIEKTpUYECTBA U

216 | marHerusma, jJabopaTOpUs ONTHKHU

316 | uap.)

324

217 | JlabopaTopum ¢u3uku | PeHTreHOBCKOE, ONTUYECKOE U CIEKTPAIbHOE HAy4YHO-
(;rabopaTopusi HAHOTEXHOJIOTHIA) uccienoBaTenbckoe odopynosanue Gupmsl LD Didactic

218 | JIabopaTtopuu ANEKTPOTEXHUKH, | Y4eOHO-TabOpaTOpHbIE  CTEHABI M KOHTPOJIBHO-

221 | >MEeKTPOHMKM H  CXEMOTEXHHKH, | HF3MEPHUTEIbHAS anmnaparypa JUisl U3MEPEHUST YaCTOTHBIX

308 | ocHamieHHBIE (;tabopartopust | CBOKCTB, POPM U BPEMEHHBIX XapaKTEPUCTUK CUTHAJIOB,

paanou3MNKU U 3IEKTPOHUKH, JIp.)

CpEICTBa JUIsl U3MEPEHHs] MapaMETPOB AIIEKTPUUYECKUX
Lenei, cpeAcTBaMy reHepupOBaHMsI CUTHAJIOB!
KOMIUIEKT Hay4YHO-UCCIIEOBATEIbCKUX YCTAaHOBOK IIO
aHAJIOTOBOM wyacTu Kypca, J1abOpaTOPHBIX CTEHJIOB
OABT no uudpoBoil yacTu Kypca, KOMIUIEKT JUIs
NIPOBEICHUS PAJUOMOHTAXHBIX M NasuIbHBIX padboT
«TEPMUTY, nabopaTtopHbIe CTEHJIbI o
paznodJIEKTPOHUKE, MCTOUYHUKH IUTAHUS, TE€HEPATOPHI
CUTHAJIOB, 1M(poBbIe ocumiorpadbl, U3MEPUTEILHOE
obopynosanue, LHAITst u AT u ap.
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ABTOp(bI) paboueil nporpaMmbl AUCHUIIMHBL «KBaHTOBas M ONTHYECKAs! SJEKTPOHUKA»
JIOLIEHT, KaHAUAT (PU3UKO-MaTeMaTHYeCKNX Hayk, 3aB. kagenpoit ®PuH JIL.U. Munees

[TporpaMmma paccMOTpeHa U yTBEpKIeHa Ha 3acenanuu kadenpsl GyHIaMeHTAITBHON
¢busuku 1 HaHoTexHoJorui 31 aBrycra 2022 1., mpotokos Ne 1

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 T
CornacoBano:
PykoBogurens OI1 E.B. MenpHUKOBa

(mozruce)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 T
CornacoBano:
PykoBogurens OII E.B. MenpHUKOBa

(mozrvce)

[TporpamMmma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadenpbl No OT « » 20 1.
CornacoBaHo:

PykoBogutens OIT E.B. MensHukoBa

(moanuce)




