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1. Ileau ocBoeHUNA TUCHUILIUHBI

CopepxaHue AUCUUIIMHBI HAMpaBiICHO HAa NPUOOpEeTEeHUE CTYyJEHTaMM 3HAHUN O (PU3MUECKHUX
OCHOBAaX KBAHTOBOW M ONTUYECKOW JIEKTPOHUKH, IPUHLUAIIAX JEHCTBHSL, BO3MOKHOCTSIX U TEXHUYECKHUX
XapaKTEepUCTUKAX KBAHTOBBIX U OINTO3JEKTPOHHBIX MNPHOOPOB M YCTPOMCTB. 3azaya yueOHOro Kypca
«KBaHTOBass M ONTHYECKAsl AIIEKTPOHHMKA» COCTOWUT: B M3Y4YEHHMHM IPOLECCOB TI'€HEPALMU Ja3epHOTo
U3JIy4YeHUs! U €ro CBOMCTB; B MPUOOPETEHUHU MPAKTUUECKUX YMEHUU pacuera JIEMEHTOB KBAaHTOBBIX U
ONTOAIEKTPOHHBIX MPUOOPOB; B U3YUEHUU HA3HAYEHUSI U KOHCTPYKTHUBHBIX OCOOEHHOCTEN KBAaHTOBBIX U
ONTOAIEKTPOHHBIX IMPUOOPOB; B O3HAKOMJIEHUM C COBPEMEHHBIM HAayYHO-TEXHMUYECKHM YpPOBHEM
KBaHTOBOM M OINTHYECKOW HJIEKTPOHUKH. JlucuuiuimHa mno3BojisieT chopMUpOBaTh TaKOM MUHUMYM
(bu3NYECKUX, TEOPETUUECKUX U (PAKTUUECKUX 3HAHUM, KOTOpble 00eCeYHSIi BO3MOXXHOCTb [IOHUMATh U
AQHAJIM3UPOBATh IIPOLIECCHI, IPOUCXOMNAIIME B KBAaHTOBBIX ONTHYECKHX CHCTEMAaX pa3jIMYHOTO
Ha3HA4YCHMUS.

2. Mecro qucuunianHbl B crpykrype OII

Huctunnmuna «KBaHTOBass W ONTHYECKAs OJJICKTPOHHMKA»  OTHOCHUTCS K JHUCHUIUIMHAM
dbopmupyeMbIM ydacTHHKaMu oOpazoBarenbHbix oTHomeHu# (b1.B.07) ocHoBHO# 00pa3oBaTebHOM
nporpammel 1o HampasiieHuto 28.03.01 "HaHoTexHOIOruM 1 MUKPOCUCTEMHAs TEXHHUKA"

JlanHast qucruiimHa 0a3upyeTcs Ha 3HAHUAX, MOJYUYCHHBIX CTYJEHTAMU B MPOIECCe U3YUCHUS
TUCITUTIINH: «DJIEKTPUIECTBO M MarHetusm», «Ontuka», «KBaHTOBas MexaHuKa», «DIEKTPOHUKA U
cxeMoTexHuKa». JlJisi OCBOCHUsI TaHHOUN AUCITUTUTMHBI OOYJarOIINIICS JOJIKEH:

3HaTh:  BBICHIYIO MaTeMaTWKy, (PU3UKy TBEpAOro Tela W (PU3UKY MOITYNPOBOIHUKOBBIX
MPUOOPOB, TEOPETUUECKYIO (DU3UKY, BKIIOUAIONIYI0 KBAHTOBYIO MEXaHUKY U JICKTPOINHAMHUKY.

YMeTh: aHaIM3UPOBATh PE3YJbTATHl AKCIIEPUMEHTA; CO3JaBaTh aJeKBaTHbIC (PU3MUECKHE U
MaTeMaTHYE€CKUE MOJICIN; TPOBOIUTH BBIUMCICHHUS U aHATM3UPOBATh PE3YIbTAThI PaCUETOB.

Nmerth: mpakTHdecKkuil OmbIT pabOThl ¢ COBPEMEHHBIMH PAJAMOITICKTPOHHBIMA U ONITHYECKUMU
pruOoOpaMH.

3. [linanupyemble pe3yJbTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerenuun, poOpMHPOBAHUIO KOTOPBIX CIOCOOCTBYET TMCHMILIAHA

[Tpu ocBoeHMM MUCIUILTHHBI (POPMHUPYIOTCS CIIEAYIONINE KOMIETEHIINH B cooTBeTcTBHH ¢ PI'OC
BO no nanHOMY HaIpaBlIEHHUIO TOATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1 CniocobeH ocyliecTBIsATh MOUCK, KPUTHUECKUN aHAJIW3 U CUHTE3 UH(OpMAaIUK, IPUMEHSTh
CHCTEMHBIN TIOIXOT IJIsl PEIICHUS TIOCTABIICHHBIX 3a7a4.

B) npodeccuonanpusie (I1K):

[IK-4 Cmocoben OCYIIECTBIISATh TPO(PECCHOHATBLHYIO JIEATETLHOCTh C y4eToM 0a30BBIX
OPUHIUNOB  (YHKIMOHUPOBAHUS W  KOHCTPYKIMM  THIIOBBIX MHKPO- W HaHOpa3MEpPHBIX
AIIEKTPOMEXaHUYECKUX CUCTEM MPH UX MPOEKTHPOBAHUU.

3.2. [lepevyeHb NJAHHPYEMBIX Pe3yJabTATOB O0y4YeHHS] MO TUCIHUIJIAHE, COOTHECEHHBIX ¢
HHIANKATOPAMH T0CTHKeHHs (POPMUPYEMBIX KOMIIeTEeHIM A
B pe3ynbrate 0cBOCHUS AUCIHUILTHHBI 00 YJaIONTUIHCS JOTDKCH:
3HAaTh:
(U3HYECKYIO CYIIHOCTHh TPOIECCOB, MPOTEKAIOMUX IPU B3aMMOJCHCTBUHM 3JICKTPOMArHUTHOTO
(ONTUYECKOT0) U3JIy4EHUS C BEIIECTBOM, BOBMOKHOCTU U TEXHUYECKHE XapaKTepUCTUKU NPUOOPOB U
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YCTPOICTB KBAaHTOBOM U ONTUYECKOH 3JIEKTPOHUKH; 00JIaCTU UX NPUMEHEHHUS B COBPEMEHHOM Hayke
U TEXHUKE.

Ymers:
HCCIEAOBaTh OCHOBHBIE JJIEKTPUYECKUE W ONTHYECKHE XAapaKTEpUCTUKM  KBAaHTOBBIX U
ONTOAJIEKTPOHHBIX MPHOOPOB.

NMeTh NpakTU4YECKUI OIIBIT:
pacdyera, TOCTPOEHHs M IIPUMEHEHHs OINTHYECKHX KBAaHTOBBIX T€HEPATOPOB U  3JIEMEHTOB
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB.

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM MUCHUIUTHHBI COCTABISET 4 3a4eTHBIX enuHull (144 akaeMUuecKnX 4acoB):

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHJAAMH H

TPYAOEMKOCTBLIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI'0 THUIIA

OO6beM MHOU KOHTAKTHOW pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE

yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amaruit, ux @opMBbI TEKYILIETO
/i Paznensr (Tembr) = 00BEM (B ax.yacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JIUCLUIUIAHBI 3 04yHOH (opme 00ydeHUsT) 04HOHU (opMe 00ydeHUsT)
=
o 3aHsaTus 3aHsaTus .
© JIEKLIHOH- ceMuHap- ®opMBI TPOMEXKYTOTHOM
HOI'O TUIIa CKOI'0 THIIa aTrTecTaluu

1. Bsenenue. 6 4 BxomHas nuarHocTHKA: TECT C
HpC)IMCT TUCHHUILIIUHBI u ee 4 IIpakKT. mocjeaAyronum OGCy)KI[eHI/IeM
3agaur. OCHOBHBIC TIOHATHS H daHATHE | PC3YJILTATOB.
ompeneneHus. OJJeMeHTHas 0a3a Crcok BOIIPOCOB,
OTITOA/IEKTPOHHKH. Ucropus MHTCPECYIOIINX ~ CTYACHTA 110

o COZEPKAHUIO IUCHHUIIIMHBI
CO3JAaHHSI U PA3BUTUSA KBAHTOBOU
(cmaercs B MICHbMEHHOM BH/IC)
3JIEKTPOHUKH.

2. | BzaumoneiictBue 6 4 OT4er 1o NPAKTUYECKHUM M
AIIEKTPOMArHUTHOTO HM3JTy4CHHUS C 4 mabop. | 1abOpPaTOPHBIM 3aHATHAM,
aToMaMu " MOJIEKYJIAMHI 3aHATHE JOITYCK K BBIIIOJIHEHUIO
ONITHYECKUX CPET OKCIICPUMEHTA

3. | Ycunenne u reepanus | 6 4 4 mpakt. | OT4er MmO MPAKTUYECKUM H
JJIEKTPOMArHUTHOTO  M3JIy4EHUS SaHATHEC 71abopaTOPHBIM 3aHATHAM,
ONTHYECKOTO THana3oHa AOIyCK K  BRINOIHCHHIO

AKCIIEPUMEHTA. 3ammra
pedepara.

4. | CBoiicTBa Ja3epHOTO W3ITy4eHHUS. 6 4 4 mabop. | OT4eT NO MPAKTHYECKUM U
Pacnipocrpanenue " 3aHATHE J1a00paTOPHBIM 3aHATHUSIM,
npeobpazoBaHue JIa3epHBIX AOMYCK K BBINOIHCHUIO
IIY4KOB AKCIIEpUMEHTA

5. | TBepnorenbHble M KUIKOCTHBIE | 6 4 4 ppakt. | Or4er 1O IPAaKTUYECKUM H
Ja3ephl DaHATHE J1a00paTOPHBIM 3aHATHUSIM,

JOITYyCK K BBIIIOJIHCHU IO
AKCIIEPUMEHTA. 3ammra
pedepara.
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6. | 'a30BBIC Ja3ephl 6 4 4 nabop. | OTuer MO NPAKTHYECCKUM U
3aHATHE | J7a0OpaTOpHBIM 3aHIATUAM,
JOMYCK K BBITIONIHCHHUIO
IKCHEPUMEHTA
7. ®dusndecKkue OCHOBBI TE€HEpaIuu 6 4 4 mpakt. | OT4eT TO MPAKTHYECKUM U
CBeTa B HOJIYIIPOBOAHHUKAX. JaHATHE | J1a0OpaTOPHBIM 3aHATUSM,
[TosynmpoBOAHUKOBBIE HUCTOYHHKH AOITyCK K BBITIOJIHCHHIO
HEKOTEPEHTHOTO U3JTyYECHUSI. OKCICPUMCHTA. Samwra
T10JTyTIPOBOTHHKOBEIE JIA3EPHI. pedpepara.
8. | OCHOBBI HEJTMHEHHOW ONITHKH 6 4 4 nabop. | OTyer 1O MNPAKTUYECKUM H
3aHATHE | J7a0OpaTOpHBIM 3aHATHAM,
JOMYCK K BBITIONIHEHHUIO
IKCHEPUMEHTA
9. | ®oTonpueMHUKH ©  TpHOOpPHI | 6 2 6 mpakr. | OT4eT NO MpPaKTUYECKUM U
yIIPaBJICHHS OINTUYECKUM JaHATHE J1a00paTOPHBIM 3aHATHUSIM,
U3JIy4CHHEM. OnTuueckue AOLyCK K BBIIOJIHCHHUIO
METOJIBI TIepeaaun, O0OpabOTKH H OKCIICPUMCHTA. Samura
XpaHeHHs HHDOPMAIHH pedepara. Jlomyck K sK3aMeHy
Hroro 1o nucuuILInHe: 34 34 DK3aMeH

4.2. Pa3BepHyToOe ONHMCaHUE COEPKAHUA TUCUMILIHHBI N0 pa3aeiaM (TeMam)

Beenenue. Ilpeamer mucuuminHel U ee 3anadd. OCHOBHBIE MOHSTHSL U OIpPEAETICHUS.
OnemeHTHas 0a3a ONTONIEKTPOHUKU. VIcTopust co3aanust U pa3BUTUS KBAHTOBOM 3JIE€KTPOHUKH.

B3aumoeiicTBue 371€eKTPOMAarHUTHOTO U3ITYYEHHsI C aTOMaMH M MOJIEKYJIaMU ONTHYECKUX CPE/l.
Onucanue 3JEKTPOMarHUTHOTO u3NMydeHus. ONTUYecKuid Juama3oH  3JEKTPOMAarHUTHBIX BOJIH.
DneMeHTbl KBAaHTOBOW TEOPUU U3JIydeHUSl. DHEPreTUYECKUE COCTOSIHUSA aTOMOB U MoJieKynl. KBaHTOBbIE
nepexo/ibl. BepositHocTh nepexoja. IlpaBuna or6opa Juist 37€KTPOHHBIX IEPEXO/IO0B.
[Tornomenue, cioHTaHHOE M HUHIyUUpOBaHHOE u3iaydeHue, Kosdouuumentsl DifHmTeitHa. Popma u
IIMPHUHA CIEKTPAIbHBIX JIMHUM. Y ILIUPEHNE CIEKTPATIbHbIX JTUHUN.

VYcunenre u resepanyst 3JeKTPOMarHUTHOTO U3JTy4€HUsl ONTHYECKOTO AUAana3oHa.
[Ipunnun padotsr nazepoB. UuBepcus HacemeHHocTed. Meroapl Hakauku. KuHeTH4eckue ypaBHEHUS.
JIByX-, TpeX- U YEThIpEXypOBHEBbIE CXeMbl paboThl. [loporoBas MOIIHOCTh HCTOUYHUKA HAKAYKH.
Ontuueckue pe3oHaropbl. JloOpoTtHocTh pe3onartopa. IloTrepu B ONTHYECKHX pe30HATOpax.
CobcTBeHHbIE THIBI KoeOaHUN — MOJbl. TpeboBaHMs K PE30HATOPaM ONTHYECKOIo Juarna3oHa. THUIbI
pe3oHaTopoB. CHekTpajbHble XapaKTEPUCTUKH M PpacCHpelielieHUe IMoJisl. YCIOBHE YCTOMYMBOCTH.
Cenexuus MOJ.

VYcnosue camoBo3OyxaeHus JazepoB. Haceimenue ycuienus. OnHOMOIOBass U MHOTOMO/IOBAs
reHepanusi. Moaynauus 100poTHOCTU pe3oHaTopa. CHHXPOHU3ALUS MOJ U CBEPXKOPOTKHE JIa3epHBIE
UMITYJIBCBI.

CpoiicTBa s1a3zepHoro usinydenus. Pacpocrpanenue u npeoOpa3oBaHKe Ja3€PHBIX TYYKOB .
MonoxpomatuuHocTb. [IpocTpaHcTBeHHas U BpeMeHHash KOrepeHTHOCTh. HampaBieHHOCTh J1a3epHOro
m3nyuenus. Spkocte. 'ayccoBwl myuku. PacmpoctpanHenue u mpeoOpa3oBaHHE TayCCOBBIX ITYYKOB.
OnTuueckue cBoiicTBa atMocdepbl. Metonsl (GopmMupoBaHus Ja3epHbIX Ny4KoB. DOKyCHpOBKa
JIa3€pPHBIX ITYYKOB.

TBeproTeNbHbIE U KUAKOCTHBIE JIa3ephbl
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OO01as XapakTepucTUKa U KOHCTPYKIUS TBEPIOTEIbHBIX Ja3epoB. AKTUBHbIE MaTepuaibl. TpeboBaHus
K MaTpulaMm U akTtuBaTopaMm. PyOuHoOBBIN na3ep. Jlazepsl Ha KpucTajiax UM CTeKIaX, aKTUBUPOBAHHBIX
HeoauMoM. OO1as XxapakTepUCTHKAa U KOHCTPYKIUS KUAKOCTHBIX J1a3epoB. Jlazepbl Ha OpraHUyecKux
Kpacurensx. [lepecTtpoiika 4aCTOTHI KUAKOCTHBIX JIA3€POB.

I"azoBbIe nazepsl
OOmas xapaKTepUCTHKa M KOHCTPYKIUS ra3oBbIX Ja3epoB. [Ipoueccel B razoBoM pazpsae. ['emmit —
HEOHOBBIN na3zep. MoHHbBIE ra3oBble Jasepsl. Jlazeppl Ha nmapax mMeTauioB. Jla3epbl HA MOJIEKYISPHBIX
razax. ['azopazpsanbie CO; — naszepsl. ['a3oauHamuueckue j1azepbl. DKCUMEPHBIE Ja3epbl. XUMUYECKHE
J1a3€epBl.

du3nyeckue OCHOBBI I€HEpally CBETa B MOJYHPOBOJHHKAX. [10JympoBOIHUKOBbIE MCTOUYHUKH
HEKOTI'epEeHTHOTO n3itydeHus. [1omyrnpoBoIHUKOBBIE Ja3€ephl.
JlroMuHecueHusl NOJYPOBOJHUKOB. MexaHu3Mbl H3ilydaTesbHOW pekoMmOuHanuu. CBs3b CIIEKTPOB
MOTJIOIIEHUS] U JIIOMUHEecUeHUUU. KBaHTOBBIH BbIXOA U 3(PPEKTUBHOCTH JIIOMUHECLEHLUH.
I'ereponepexosl B moiynpoBoaHuKax. CBoiicTBa rerepornepexonoB. doToanekrpuyeckue 3¢pGeKTs B
rereporiepexogax. OOmas xapakTepUCTHKa M OCOOCHHOCTH CBETOAMOJ0B. CBETOAMONIBI HAa OCHOBE
ITOJIYIIPOBOJHHUKOB C IPSIMOM M HENPSIMOW CTPYKTYPOM SHEPreTUYECKHUX 30H.
Ceeroaunonel Ha rerepornepexojax. CynepiaroMUHECHEHTHbIE AUOAbL. [loTynmpoBOAHUKOBBIE J1a3€pHl.
TpeOoBanusi K akTUBHBIM MaTepuanaMm. WHxkekuuoHHbIE Ja3epbl Ha rereponepexonax. Jlasepsl c
HCIOJIb30BAHUEM KBAHTOBO-pa3MepHbIX 3¢ekToB. [lomynpoBoAHUKOBBIE J1a3epbl C 3JIEKTPOHHOMN
HAaKa4KoM.

OCHOBBI HEJIMHEWHOM ONTHKHU.
[Tonsipuzanus cpenpl B MOj€ BBICOKOMHTEHCHUBHOTO Ja3epHOro u3iaydeHus. Cpenbl ¢ KBaIpaTUYHOM
HEJIMHENHOCTBI0. ['eHepanns rapMOHUK, ONTHYECKOE AeTeKTUpoBaHMe. Pa30BbIM CHHXPOHU3M U €0
peanmzauus. Cpenpl ¢ KyOudeckoil HennHeHHOCThIO. (CaMO(OKYCHpPOBKAa BOJIHOBBIX ITYYKOB.
Boinyx1eHHOE KOMOMHAIIMIOHHOE PacCestHUE CBETa.

DoTONpPUEMHUKH U TPUOOPHI YIPABIEHUS ONTUYECKUM H3IydeHHeM. ONTHYECKHE METOIbI

nepenayd, oopabOTKU U XpaHEHUs] HHPOPMAITIH.
Knaccudukanus 1 0ocCHOBHbIE TapaMeTpbl IPUEMHUKOB ONITHYECKOTO U3JIyYEHUSI.
®dorosnexrpruueckue 3pQGeKThl B OJHOPOJAHBIX KpucTauiax. doToanekTpuyeckue 3p@exTsl B p-n —
nepexonax. [lomynpoBogHukoBbie (GOTONPUEMHUKH: (HOTOIUObI, (POTOTPAH3UCTOPHI, (POTOPE3UCTOPHI.
MpuorosnementHbie potonpuemuuku. [Ipuemankn ontuyeckux nzobpaxenuid. [Ipubopsl ¢ 3apsaoBoi
CBS3bI0 B KauecTBE (POTONPUEMHUKOB. DOTO3IEKTpUYECKUE IPEOOPA30BATEIN COIHEYHOTO U3ITy4EHUS.
OcoOenHocT IPUOOPOB YIpaBICHUS ONTHUYECKUM H3ITydeHHEM. MoIyasTopbl Ja3epHOr0 U3IY4EHHUS.
[TpuGopsl HEAMHENHONW ONTHKU. XapaKTEpUCTUKA U OCOOEHHOCTH ONTUYECKOHM cBsA3H. CTpPYyKTypHbIE
3JIEMEHTHI ONTO3JIeKTpOHUKH. OnTpoHsl. Ilepegaya onTHYeCKUX CUTHAJIOB MO CBETOBOAAM. BojokoHHO-
onTtuyeckue JUHUM CBs3U. [lpuHiunsl rosorpaduu. CpoiicTBa ronorpamMM. ONTHYECKHE METObI
00paboTku nHpOpMaIUK.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C uenbto nobieHus 3pdekTuBHOCTH 00yueHus GU3MKe KaK Ha JIEKIMSIX, TaK U Ha IPaAKTHYECKUX
3aHATUSIX HUCIOJIb3YIOTCS COBpPEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTHHU: HH(OPMALIMOHHO-
KOMMYHUKAIIUOHHBbIe, TNP00JeMHOro o00y4yeHHsl, Pa3BUTH KPHUTHYECKOI0 MbILLJICHUS,
uccjaenoBareqbckue MeroAabl. [lpy  camocTositensHOM — paboTe  CTYyIEHTOB  NPUMEHSIOTCS
AUCTAHLIMOHHBIX (pOopMBbI 00yUeHHS.

Ha nexuuoHHBIX — 3aHATHSAX HCHOJIB3YIOTCS MYJIbTHUMEIUNHBIE IpPE3eHTaluu, IU(PpPOBbIE
oOyuaroliyue MporpaMMbl, KOMIBIOTEPHbIE (UIbMBI, YTO IO3BOJISIET JOCTYIHO H3jaraTh y4eOHBIN
MaTtepuai. MHOTHE CTYAEHThI, UMEIOLIUE IOMa KOMIBIOTEDP, UCHOJIB3YIOT 00y4Yaroe NpOorpaMMbl s
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BBINIOJIHEHUSI TBOPYECKOTO JIOMAILHErO 3aJlaHusl, C pe3yJbTaTaMUd KOTOPOTO BBICTYMAIOT HA JIEKIUSX.
OTO MO3BOJISIET KOHTPOJIMPOBATh CAMOCTOSITEIbHYIO PabOTy CTYAEHTOB, pacmupsTh UX
00pa3zoBaTeNbHYIO Cpey.

B coBpemeHHBIX yCIOBHUSAX OOY4YEeHHS B BBICHICH IIIKOJIE 0CO0O€ 3HAYCHUE MPHUIACTCS
pa3IMYHbIM HMHTEpPaKTUBHbIE (GopmaM U MeTojaM OOy4deHHUs, KOTOpbleé OCHOBAaHbl Ha JHMAJOTOBBIX
dhopmax nmoznanus. OnpeneneHHOe 3HAYCHUE TTPU TOM OTBOAUTCS yueOHbIM (unbMaM. Takue (GuibMbl
MOTYT HCIIOJIb30BATHCS B KAYECTBE BCIOMOIaTEIbHOTO CpeAcTBa Ha 3aHATHAX. [Ipumensiercs oHu, Kak
[IPaBUJIO, B T€X Cly4yasix, KOI/a y4eOHbIIl MaTepuaia HEJOCTYIEH JJi1 BOCHPUATUS B 0OBIYHOM (opmate
yueOHoro mpoiiecca. B apcenane naboparopuu J€MOHCTPALIMOHHOTO 3KCIIEPUMEHTa MHOTO PA3JIMYHBIX
00yyarouux U Hay4HbIX (PUIBMOB [0 Pa3IMYHON TEMATUKE.

Hcnonb3oBanue mnpodJieMHOro o0y4eHHsl TII03BOJSIET CTYACHTaM I10YYBCTBOBATh
CIIOHOCTh (DM3MYECKUX SIBJICHHUM, MOHATh UX CyTh, MOOYAUTh MX K CAMOCTOSITEIbHOMY PELICHHUIO
npoOieMbl, €€ OCMBICICHUIO, IOIBITaThCA IOCTaBUTh ce0s Ha MeECTo H300perarens, HCIbITaTh
YIOBJIETBOPEHUE OT MHTEJUIEKTYaJIbHOTO Tpyna. Vcrnonp3oBaHue TEXHOIOTMHM MPOOIEMHOT0 O00ydeHHs
IpelycMaTpuBaeT Ha 3aHATUSAX [0 ONTHUKE aKTyaJIu3UpOBaTh OMNOPHBIX 3HAHMS; BO3HUKHOBEHHE
poOJIEeMHON CUTYyalluu; HAXOXIEHHE CI0c00a pelieHus IMyTeM JOTaJKU WIA BBIIBMKEHUS TUIIOTE3BI,
JI0Ka3aTeNbCTBO TUIIOTE3bl MM JIOTAJKU; NMPOBEPKa MPaBUIBHOCTH peuieHus mnpobsnemsl. [Ipobiemuoe
oOyueHue UCIOoJIb3YI0 Ha 3Tane 0ObCHEHUS HOBOro Marepuaia B (opMe MpoOJIEeMHOIO MU3JI0KEHUS U
MTOMCKOBOM (IBPUCTUYECKOI) Oeceibl, Ha 3aBEpIIAIOILEM FTalle 3aKpeIvIeHUs! IPOHJIEHHOI0 MaTepuaia u
IpU TOBTOPEHMHM TMPU PEUICHUH TBOPYECKMX 3aJady, B XOJE CaMOCTOSITEIbHOM paboThl,
HCCIIEIOBATENIbCKUX 3aJJaHUI TEOPETUYECKOr0 U AKCIEPUMEHTaIbHO-UCCIIE0BATEILCKOTO XapaKTepa.

Hcnonb3oBaHue TEXHOJOTHMH MPOOJIEeMHOro OO0y4YeHHsl TII03BOJISIET HAyYUThb CTYIEHTOB
CaMOCTOSITEJIbHO MBICIIUTh, CAMOCTOSATEIBHO MOJIy4YaTh 3HAHMS, aHAJIM3UPOBATh U JieiaTh BbIBObL. lpu
poOJIEeMHOM MOJIX0J€ K OOy4EHHUIO €CTh BO3MOXKHOCTh YUTH OT ME€XaHM4YecKoro 3arnomuHanus. Korma
CTaBUTCS MpobOsieMa, CO3JaeTcsl TEM MM HMHBIM CIIOCOOOM MpoOieMHasl CUTyalus, y CTYIEHTOB
MOSIBJISIETCSI WHTEpPEC, OHM AKTUBHO BKJIOYAIOTCSI B IIPOLIECC pELIEHUS MpoOIeMbl - BCE 3TO
CIOCOOCTBYET JIyUllIEeMy YCBOCHHIO MaTepuaia, IpuyeM 0oJiblias 4acTh yCBAUBAETCS HEIIPOU3BOJIBHO.
[IpenBapuTenbHO MOATOTOBUB CIIELMATIBHOE COJAEP)KAHME M3y4yaeMoro Marepuaiga, B TIpylmax ¢
BBICOKMM YpOBHEM C(OPMUPOBAHHOCTH YMEHUIN CaMOCTOSATEIbHON pabOThl, UCHIOJIB3YIOTCS TEXHOIOT MU
pa3BUTHUSL KPUTHUUECKOTO MblUUIeHUs. KpuTuueckoe MbIIUIEHHE TMPOSIBISIETCS B PasyMHOM
paccMOTpeHUH pa3zHoOoOpa3usl MOJX0/0B, BBIPAOOTKE pa3IMYHBIX apryMEHTOB C T€M, YTOObI BBIHECTH
00OCHOBAaHHbIE CYXJCHUS U HE3aBUCUMbIE NpOJyMaHHblE pemieHus. OpueHTalus Ha KPUTUYECKOE
MBIIIIJIEHUE MPENAIoaraeT, YT0 HUYTO HE NMPUHUMAETCS Ha BEpy M KaXKIbl CTYIEHT, HEB3Upas Ha
aBTOPUTETHI, BhIPAOATHIBAET CBOE MHEHHE B KOHTEKCTE M3yyaemMoro marepuaina. bosbinoe poib B
dbopMupoBaHUM TPOOIEMHOT0 OOY4YEHHs] MrparoT KOMIBIOTEPHbIE MPOrpaMMbl MOJIEIUPYIOIIHE
peayibHbIE JJIEKTPUYECKUE LENH, pPaTUOdIEKTPOHHBIE YCTPOWCTBA M JJIEMEHTHI U BO3MOKHOCTh
CPaBHEHMSI BUPTYalIbHBIX PE3YIbTATOB C PEAJIbHBIM IKCIIEPUMEHTOM.

TexHonoruM UCHOJB30BaHUS HCCJIEJ0BATEIbCKHX METO10B MPUMEHSIOTCS. KaK TpH
OpraHu3aly U MPOBEACHUU HCCIIEIOBATEIbCKUX JTa00PATOPHBIX paboOT, TaK U MPU CaAMOCTOSITEIbHOMN
pabore. Co3naroTcsi yciaoOBHUS, IPU KOTOPBIX CTYIEHTbl CaMOCTOSITEIBHO M OXOTHO HpUOOpETaroT
HEOCTAIOL[Me 3HAaHUS U3 Pa3IMYHbIX MCTOUYHUKOB; Y4aTCsl MOJIb30BAThCS MPUOOPETEHHBIMH 3HAHUSMU
JUI pelIeHUs I03HAaBATENbHBIX M MPAKTUYECKUX 3a]la4; MPUOOpeTaroT KOMMYHUKATUBHBIE YMEHMS,
paboTas B mapax, rpymmax; pa3BUBaIOT HCCIEA0BATEIbCKUE YMEHUS MPH BBIIBICHUM IpodieM, coope
uH(popMalLKY, IPOBEICHUU HAOIIOCHUHN U SKCIIEPUMEHTA, aHaJIN3€e, IOCTPOCHUU TUI0Te3, 0000IIeHNH;
Pa3BUBAIOT CUCTEMHOE MbIIUICHHUE.

Hcnonb3oBaHue JaHHOM TEXHOJOTMM BO BHEYPOYHOE BpeMsi IIOMOIaeT OpraHu30BaThb Hay4dHO-
HCCIIEIOBATENIbCKYIO JIEATENBHOCTh CTYIeHTOB. IIpu 3TOM CTyneHThl 00y4aloTCs TpaMOTHO BBINOJHSTD,
0(pOpMIISITh U IPE3EHTOBATH CBOM HCCIIEOBAHUS.
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bonbimyro momomp oxaspiBaeT DMOC «Moi yHHUBEpCUTET» 3TO CBOOOJHAs CHUCTEMa YIPAaBIICHUS
oOyueHueM, OpUEHTUPOBAHHAs IMPEXKJE BCEr0 Ha OPraHU3alli0  B3aUMOJACWUCTBUA  MEXIY
npernoaaBaTcjieM U CTYACHTOM, XOTA MOAXOAWUT W JJIA OpraHu3allu TPAAWULNUOHHBIX JUCTAHIIUMOHHBIX
KYpPCOB, a TaK K€ MOJJIEP>KKU K OUHOTO 00Y4EeHHUS.

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroLuXcs

HaubGonee sapdextuBHBIM crioco6oM (popMuUpOBaHHS B KOHTPOJSI CAMOCTOATEIHLHON pabOThl CTY/IEHTOB
spisiercsi CucTemMa JJIEKTPOHHOM TIONJEPKKH 00pa3oBaTebHOro Tmpomecca «MoW yHUBEPCHUTET
https://uni.ivanovo.ac.ru. Ucnons3yst DMUOC mpenogaBaTeab MOXET CO3AaBaTh KypPChl, HAIMOJHSS HX
COJICPKMMBIM B BHUJE TEKCTOB, BCIIOMOTATENbHBIX (DAIOB, MpE3eHTANNi, OMPOCHUKOB, TECTOB W T.II.
st ucionszoBanusi DUOC «Moi#t yHUBEPCHUTET» JOCTAaTOYHO MMETh JII000H web-0pay3ep, 4To Jenaer
WCIIOJIb30BAHUE 3TOM y4eOHOU cpenbl yIoOHOM Kak I MpernojaaBaTelisi, Tak U s oOydaeMbix. [lo
pe3ysbTaTaM BBITIOJHEHHS CTYACHTAMH 33aJaHHi, TPENoIaBaTelIb MOXKET BBICTABIJIATH OICHKH U JaBaTh
koMMeHTapuu. Takum oOpazom DUOC «Moil yHUBEPCUTET» SIBJISETCA U LIEHTPOM CO3/1aHusl y4eOHOro
MaTepuallia W OO0ECleYeHUs] HMHTEPAKTUBHOTO B3aUMOJCHCTBUS MEXAY Yy4YacTHUKAMHU Y4eOHOTO
npotrecca.

B cpene DUOC crynentam npesjiaraercs:

OcHOBHasi ¥ JIOTIOJHHUTENBHAS JIMTEPATypa; SJICKTPOHHbIE HMCTOYHUKH HMHPOPMALUU TIO Kypcy
«KBaHTOBas M ONTHYECKAs AIEKTPOHUKAY; (PUIBMBI M TIPE3CHTAINH; HA0Op SKCIEPUMEHTAIBHBIX 3a/1a4
JUIL CaMOCTOSITEJIBHOTO PEUICHMsI; CIMCOK BOINPOCOB K 3K3aMEHaM; METOJMYECKHE YyKa3aHUs IS
BBINIOJIHEHUS J1a0OPAaTOPHOrO0 MPAKTHKyMa; CIIMUCOK BOMPOCOB (TECTOB) JUIsl JAOIYyCKa K BBINOJIHEHUIO
naboparopHbix pabot. IlpenonaBaTens nMeeT BO3MOKHOCTh BUPTYAJIbHOI'O OOILIEHUSI CO CTYAEHTaMH,

MMPOBOAWTE KOHCYJIbTAlUX, 3aJaBaTb W OTBCYATH HA BOIPOCHI, OCHUBATH pa60Ty CTYACHTOB B CUCTEMC
SHOC.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpeaACTB JJd TEKYIIECTo KOHTPOJIA  YCII€EBAE€EMOCTH Hu
HpOMe)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJIMHE

OCHOBHBIMU BHJIaMU ayIUTOPHOW pabOThl SBISAIOTCA JIEKUWU, NPAKTHYECKHWE U J1abOpaTOpHBIE
3aHsTHs. B X0J1€ nekuuii npenoiaBaTenb U3J1araeT U pa3bsCHIET OCHOBHbBIE TIOHATUS TEMbI, CBS3aHHBIE C
Hel TeOpeTHUECKUE U MPaKTUYECKUe Ipo0IeMbl, TaeT peKOMEHAlMH K CaMOCTOATEIbHON padoTe.

bakanaBpckass MOAroToBKa MpeNIoJiaraeT MPaKTUKO-OpUEHTUpoBaHHOEe oOyueHue. Ilo 3Toi
IIPUYMHE OCHOBHOI (OpMOil M3ydeHHs Kypca SIBJISETCS MpakTUYecKue U jabopaTopHble 3aHATHS. OHuU
CIIy’)KaT CpPEeACTBOM KOHTPOJIA IMPENOJIaBaTelIeM YPOBHS IMOATOTOBICHHOCTH CTYJEHTOB; 3aKpEIUICHUS
M3Y4YEHHOI'O MarepHalia; pa3BUTUS YMEHMsI M HaBBIKOB pEIICHMs 3aad, MPOBEICHHS J1abOpaTOPHOTO
SKCIEPUMEHTA, aHaJlu3a Pe3yJbTaTOB HAYYHBIX HCCIIEOBAaHUM, MOATOTOBKH JIOKJIaJ0B, COOOLIEHHI,
NPUOOPETEHUsI ONBbITa YCTHBIX IYOJIMUYHBIX BBICTYIJICHUH, BEICHHUS ITUCKYCCUH, apryMEHTAlUU U
3aIUThI BBABUTAEMBIX TIOJIOKEHUH.

®opMblI TeKYyLIEr0 KOHTPOJIS:
- rectupoBanue B cpene DMOC «Moii yHHBEpCcUTET» IPU MOATOTOBKE K BBINOJIHEHHIO JIAOOPATOPHOIO
MPaKTUKyMa;
- TBOPYECKHE JJOMAILIHUE 3aJaHMUS;
- IPOBEPKa BBINOJHEHUS UHAUBUAYAJIBbHBIX JOMALITHUX 3a/laHUM;
- pa3Iu4HbIE BUAbI KOJJIOKBUYMOB (TUCbMEHHBIN, YCTHBIN);
- KOHTPOJIb BBINOJHEHUSI ¥ TPOBEPKA OTYETHOCTH 110 J1a00paTOpHBIM paboTam;
- cobecenoBanue, KoHcyabTanuu B cpene IMOC;
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Bo3moxHbl U npyrue (Gopmbl TEKYHIETO KOHTPOJIA, KOTOPbIE ONpPENENSIFOTCS IMPENoiaBaTeIsIMU
kadenps! u pukcupyrores B DOC.

Texymuid KOHTPOJIb MPOBOJUTCS B MEPHUOJI ayAUTOPHON M CaMOCTOSTEIbHONH pabOThl CTy/EHTA B
YCTaHOBJICHHBIE CPOKH I10 PACIIMCAHMIO.

IIpomexyTouHass arrecTamus o AUCUMILIMHE (ceccus) - 3TO (GopMa KOHTPOJS, MPOBOAMMAs IO
3aBepUICHUI0  OOJILIIMX pa3JieioB  TEOPETHUECKOTO Marepuaia. [pajgulMOHHO, JUCIUIUIMHBI
BApUATHUBHOIO IUKJIA 3aKAaHUMBAIOTCA 3a4€TOM (JOMYCKOM K 9K3aMEHY) M0 MPAKTUYECKUM 3aHSITUAM U
9K3aMCHAllMOHHBIM KOHTPOJIEM 110 TCOPHUH JUCHHUILUINHBI.

B MPOMCXKYTOUHYIO aTTCCTAalUIO 110 JUCHUIIIMHC «KBaHTOBasT W omTHYeCcKas OJICKTPOHUKA»
BKJIIOYAIOTCS ClIeAYIoIIHEe (POPMbI KOHTPOJIS:

- 3ammTa 1o JIabopaTOpHOMY IMPAKTHKYMY KaK JOIYCK K 3K3aME€Hy, WIM HOJrOTOBKa pedepaTa IO
TEMaM JUCHUITIINHBI,

- 3K3aMeH (YCTHBIN);

8. YueOoHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00eceYyeHue TUCIHIIINHBI

OcHoBHast yueOHas1 JiuTepaTypa

1. lllanruna, JI.W. KBantoBas u ontudeckas 3JeKTpoHUKa : yueOHoe nocobue / JI.W. [llanruna. - Tomck
: ToMcku#l rocy1apCcTBEHHbI YHUBEPCUTET CUCTEM YIIpaBJIeHUs U paauo3nekTponuku, 2012. - 303 c. ;
To xe [DnekTpoHHBIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=208584

2. UBanos, N.I'. OcHOBBI KBaHTOBOM AJIEKTPOHUKH : yuyeObHoe nocobue / V.I'. UBanoB ; MunuctepcTBo
oOpazoBanuss u Hayku Poccuiickoit ®enepanuun, denepanbHOoe TOCYIapCTBEHHOE AaBTOHOMHOE
00pa3oBaTesbHOE YUpexeHue BhIicuiero mpodeccruoHanbHOro oOpa3zoBanus «tOxHBIN (hemepanbHbIN
yauBepcurer", dOusnueckuii gaxynbrer. - PoctoB-Ha-Jlony : M3garensctBo HOXxHOrO (QenepanbHOro
yauBepcurera, 2011. - 174 c. - 6ubmmorp. c: C. 168-169. - ISBN 978-5-9275-0873-0 ; To xe
[DnexTpoHHbI# pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=241055

3. Kapnos H. B. Jlekuuu mo kBaHTOBOW snekTpoHuke - MockBa: Hayka, 1988- 322 c. ; To xe
[DnexTpoHHbI# pecypc]. —
URL:http://biblioclub.ru/index.php?page=book&id=45404

JlonoiHNTEIbHASI yYeOHas IuTepaTypa

1. KsanroBas snextponHuka / . - MockBa : U3n-Bo "Hayka", 1968. - 52 c. - (COopHUKH
peKoMeHayeMbIX TepMUHOB. Brimyck 75). ; To e [DnekrpoHHbIN pecypce]. —
URL:http://biblioclub.ru/index.php?page=book&id=116431

2. Escees, 1.B. Korepentnsie nepexoansie npoueccel B ontuke / 11.B. Escees, H.H. Py6nosBa,
B.B. CamapueB. - MockBa : ®usmariur, 2009. - 536 c. - ISBN 978-5-9221-1199-7 ; To xe
[DnexTpoHHbI# pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=68554
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3. KBaHTOBbIE U ONITHYECKUE MPOLECCH B TBEPABIX TelaX: TEOPUs U MPaKTHKA : yueOHOe rmocodue
/ H.H. be3psinun, T.B. Ilpoxonosa, A.B. Jlunuuk u ap. ; Hayd. pea. H.H. be3psaun ; MunuctepctBo
oOpazoBanuss u Hayku P®, OI'BOY BIIO «Boponexckuil rocynapcTBEHHbIH YHUBEPCHUTET
VMHKEHEPHBIX TEXHOJIOTHI». - BopoHex : BOpOHEXCKHII rOCYy1apCTBEHHBI YHUBEPCUTET WHKEHEPHBIX
texHosioruh, 2015. - 153 c. : un. ; To ke [DnekTpoHHBIHN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=336036

4. AxtyanbHble NpoOSEeMbl HAyKd U HHAYCTPUU (POTOHUKUM U ONTOUH(POPMATUKH : COOPHUK
crareii: yuebHoe nocodue - Tomck: TYCVYP, 2013

AxTyainbHble poOJEeMbl HAYKH U MHIYCTPUU (DOTOHMKU M ONTOMH(OPMATUKH: COOPHUK cTaTei :
yaebnoe nocobue / mon pen. B.M. Illannaposa, C.M. Illannaposa, B.B. llleneneBuu ; MuHUCTEPCTBO
obpazoBanus u Hayku Poccuiickoit @enepanun. - Tomck : TYCYP, 2013. - 275 c. : wn.,1abmn., cxeM. -
bubnuorp. B kH. ; To ke [DneKTpoHHBIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=480498

5. Kym, I'.I". [Ipubops! u ycrpoiictBa ontuueckoro u CBY nuanazoHos : yueOHoe nocobue / I'.I.
Kym, XK.M. Cokonosa, JL.W. Illanruna. - Tomck : Tomckuii rocyqapCTBEHHBIN YHHUBEPCUTET CUCTEM
yhpaBiieHus U paauodinekTpoHuku, 2012. - 413 c. ; To e [DneKkTpoHHBbIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=208585

6. Bacunbes, I"M. Kunetnueckue u TpaHCIIOPTHBIE MTPOLIECCHI B MOJIEKYJISIPHBIX FA30BbIX Ja3epax
/ T'"M. BacunseB, C.A. Xnanok. - Munck : benopycckast nayka, 2010. - 206 ¢. - ISBN 978-985-08-
1177-6 ; To xe [Dnexrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=86677

7. Xomwuu, B.FO. OcHOBBI co3qaHMsI CUCTEM 3JEKTPOpaspsAHOro Bo30yxkaeHus: MomHbx CO2-,
N2- u F2-nazepos / B.IO. Xomuu, B.A. fAmmiukoB. - Mocksa : M3natensctBo @usmariut, 2014. - 165 c.
- ISBN 978-5-9221-1583-4 ; To »xe [DaeKkTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=469621

8. CxsipoB, O.K. Bosnokonno-ontuueckue cetu u cuctemsl cBsizu / O.K. CxisipoB. - Mockaa
COJIOH-ITPECC, 2009. - 266 c. - (bubmmoreka wumxkenepa). - ISBN 5-98003-147-2 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117684 .

9. Jlemone, H.b. Henmuneitnas ontuka / H.b. [lenone. - Mocksa : ®usmariaut, 2003. - 64 c. -
(bubnuoTexa (pu3MKO-MaTEMaTHUYECKON JIUTEPATYPhl Ul HIKOJBHUKOB M CTYAEHTOB). - ISBN 5-9221-
0428-4 ; To ke [DnekTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=68862.

10. Edanos, B.W1. ®u3uka u TexHUKa ONTUYECKOU CBsi3u : yueOHoe mocobue / B.U. Edanos. -
Tomck : ToMckuil roCyaapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U paauodiekTpoHuku, 2006. -
166 c. ; To xe [DnexTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=208654.

11. IMuxtun A.H. OnTuueckas U KBaHTOBas 3eKTpoHUKa. — M.: «Bpiciias mkomnay, 2001. —
573 c.

12. I'puropseB @.U. IloaynpoBOJHUKOBbIE UCTOUHUKH H3TydeHus. — M.: MUDOM, 2004. —
44 c.

13. T'puropseB @.1. OnrosneKTpoHHbIE TPUOOPHI HA OCHOBE MOJIYIPOBOJHUKOBBIX
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HaHOCTPYKTYp. — M.: MUOM, 2011. - 35 c.
14. Pozenmep 3., Buntep b. Onrosnexrponuka. — M.: Texnocdepa, 2004. — 592 c.
15. Qynkun B.W., ITaxomos JI.H. KBantoBast snekrponuka. Ilpubopsl u ux npumeneHuu - M.:
Texnocdepa, 2006. — 432 c.

Pecypcel nHpOpMaIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHeT»:
Cucrema »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Ondnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VY4eOHble ayIUTOPUH:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CHELMaIu3UpPOBAHHON ydeOHOMU
MeOenn W TEeXHMYECKUMHU CpEACTBAMU OOY4YEeHMs, CIyKallUMH JIs [PEeJOCTaBlICHUs Yy4eOHOM
uHpopmanuy O0JBIION ayUTOPUY;

- JUIsl TPOBENEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKYyLIEro KOHTPOJIsS U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

- JUIsl TIPOBENEHUS 3aHATUI CEMHUHApCKOTOo THUIA, KOHCYJbTAalMi, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM  aTTECTalliH, BBHINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalu3UpOBaHHON YyueOHON Mebenn M TeXHHYECKUMHU CpeACTBaMH OOyudeHus (nocieonee
8bLOUPAEMCsL NPU HATUYUU KYPCOBOU pabomvl (MpoeKma) no OUCYuniuHe).

JlaGoparopuu, ocHaIIEHHBIE JTA0OPATOPHBIM 000PYIOBAHNEM, KOMIUIEKTOM CIEIUATU3UPOBAHHOMN
yueOHOM Me0enn U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PabOThI, OCHALEHHOE KOMIUIEKTOM CHEIHMaIU3UpPOBAHHON
y4eOHOM MeOenu, KOMITbIOTEPHOM TEXHHUKOW C BO3MOXXHOCTBHIO TMOJKIIOUEHUS K ceTu «HTepHeT» H
obecnieuenunem poctymna B JUOC.

JleMoHCcTpalMoHHOE 00Opy/OBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUYNBaIOIINE TEMATHUECKHE NILTIOCTPALIUH.

ayn., | Hazanue ayauropun, [lepeueHb OCHOBHOTO MCHOJIB3yEMOI0 000PYI0BaHUS
nab. | maboparopuu
318 | JlekunoHHas ayauTopus HoyrOyk, MynbTUMenuiiHbIi NpoeKkTop, KojoHku JBL,

KK - manensp, s3kpan, DVD-nipourpeiBaresp.

316 | JlIabopatopusi nemoHcTpanuonHoro | Kommiekr — oOopynoBaHus — Afas  JAE€MOHCTpaluu
AKCIEPUMEHTA (bu3MYECKUX HKCIEPUMEHTOB IO ONTUKE U KBAHTOBOM
aneKTpoHuKe. Buneo GuiabMbl.




OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 HaHOTE€XHOJIOTUM 1 MUKPOCUCTEMHAsl TEXHUKA
(Marepuainbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH)

217 | JIaGopaTopus HAHOTEXHOJIOTHUH. PeHTreHoBCcKkOe, ONTHYECKOE M CHEKTPaIbHOE HAy4dHO-
nccaeaoBaTenbckoe obopynoanue ¢pupmbl LD Didactic
218 | JIaboparopusi  pammodusuku  u | KOMIIIEKT Hay4yHO-MCCIIEIOBATENBCKIUX YCTAaHOBOK I10
JJICKTPOHUKH. aHaJioroBoil  yactu  kypca  «Pammodusuka wu
AIIEKTPOHUKAY

ABTOpBI padoueil mporpaMMbl JUCUMIUIMHBI: JOICHT, KaHAUAAT (PU3MKO-MAaTEeMAaTHUYECKUX
Hayk, 3aB. kKadenpoit ®DuH JIL.U. MuneeB, moneHT, kKaHauaaT Texaudeckux Hayk HoBukos B.B.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2023 r., mpoTokosa Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus Kapeapnl Ne OT « » 20 roma
CornacoBaHo:
PykxoBoautens OI1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3aceaHus Kadeapnr Ne OT « » 20  ronma
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus Kapeapnl Ne OT « » 20 roma
CornacoBaHo:
PykxoBoautens OI1

Ipunoxenue 1. MeToguueckune yKazanusi Ajsi 00y4alOIUXCsl M0 OCBOEHHIO THCUMILTHHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB JJIsl IPOBEIEHUsSI IPOMEKYTOUHOM aTTecTAlMu
00y4aroumuXxcs Mo JUCUMILIIMHE.



