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1. Ilesn ocBOEHHS TUCIUILTHHBI

CopnepxkaHue NUCUMIUIMHBI HANpPaBICHO HA HPUOOpETEeHUE CTYyAECHTaMM 3HaHUH O (PU3NYECKUX
OCHOBAaX KBAHTOBOMW U ONTUYECKOM 3JIEKTPOHUKH, IPUHIIUIIAX JEHCTBUS, BO3MOKHOCTAX U TEXHUYECKUX
XapaKTepUCTUKaX KBAHTOBBIX U ONTOIEKTPOHHBIX IMPUOOPOB M yCTPOWCTB. 3ajadya yuyeOHOro Kypca
«KBaHTOBass M ONTHUYECKAas JJIEKTPOHUKA» COCTOUT. B H3YYEHUHU IPOLECCOB I'€HEPALUMU JIa3€pHOTO
U3JIY4YEeHUs U €ro CBOMCTB; B MPUOOPETEHUM NMPAKTHUUYECKMX YMEHUI pacueTra 3J€MEHTOB KBaHTOBBIX U
OTITO3JICKTPOHHBIX PUOOPOB; B M3YUYEHUH HA3HAYCHUS U KOHCTPYKTUBHBIX OCOOCHHOCTEW KBAHTOBBIX U
OINTO3JIEKTPOHHBIX MPUOOPOB; B O3HAKOMIIEHMHM C COBPEMEHHBIM HAyYHO-TEXHHYECKUM YPOBHEM
KBAaHTOBOH W ONTHUYECKOH SJIEKTPOHUKHU. JMCIUIIIMHA TO3BOJISET CHOPMHUPOBATH TAKOH MHUHHUMYM
(bU3NUECKUX, TEOPETHUECKUX U (PaKTUUECKUX 3HAHUM, KOTOPbIe 00eCIIeUnIN BO3MOXKHOCTh IIOHUMATh U
AQHAJIM3UPOBATh IIPOLIECCHI, IMPOUCXOMAIINE B KBAaHTOBBIX ONTHYECKUX CHUCTEMAX pa3jIMYHOIO
Ha3HAYCHMS.

2. MecTo rucuuniIuHbl B cTpykType OIL

Hucuunnuna «KBaHTOBags W oONTHYECKAassh DSJIEKTPOHUKA»  OTHOCUTCA K JUCHUIIMHAM
dbopMupyeMbIM ydyacTHUKaMU o0pazoBaTenbHbIX oTHomeHui (b1.B.07) ocHoBHOUM oOpa3zoBarenbHOI
nporpaMmsl o HanpasiaeHuto 28.03.01 "HaHOTeXHOIOTUM U MUKPOCUCTEMHAs TEXHUKA"

Janunasi qucuuruinHa 0a3upyercst Ha 3HAHUSX, MOJYUYEHHBIX CTYJECHTAaMHU B IMPOIIECCE M3YyUCHUS
JUCUHUIUIMH: «DJEKTPUYECTBO U MarHetusm», «Onrtukay, «KBaHTOBas MEXaHHUKa», «DJIEKTPOHUKA U
cXxeMoTexHHuKa». [|Jist OCBOGHUs TaHHON AUCIUTUIMHBI 00YYaIOIUNACS TOJDKEH:

3HaTh.  BBHICIIYIO MaTeMaTHKy, (U3UKYy TBEpAOro Teia W (U3HUKY MOJIYIPOBOJAHUKOBBIX
MpUOOPOB, TEOPETUUECKYIO (PU3UKY, BKIIFOYAIOIIYI0 KBAHTOBYIO MEXAHHUKY U JIEKTPOJAUHAMUKY.

YMeTh: aHaNIM3UpPOBaTh Pe3yibTaThl DKCIEPUMEHTA; CO3/1aBaTh aJeKBAaTHbIE (QHU3WYECKUE H
MaTeMaTUYeCKHE MOJIEIH; TTPOBOIUTH BEIYMCIICHHS U aHAJIM3UPOBATH PE3YJIbTaThl PACUETOB.

HmeTh: mpakTUuecKuil ONmbIT pabOThl C COBPEMEHHBIMHU PATIUOIEKTPOHHBIMH U ONTHYECKHUMHU
npudopamu.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHS MO TUCHUILINHE
3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIOCOOCTBYET TUCHUILINHA

ITpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS ClEAyIOUIMe KoMIeTeHIUN B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpaBlIEHUIO TOATOTOBKHU:

a) yausepcaibhblie (YK):

VYK-1 CnocobeH ocymiecTBIsATh NOUCK, KPUTHUECKUN aHAJIW3 U CHUHTE3 UH(OpMAalUU, IPUMEHSTh
CHUCTEMHBIN MOJXO0/ JJISl peIIeHUs TOCTaBICHHbIX 3ajay.

B) npodeccronanbubie (I1K):

I1IK-4 Cnocoben OCYIIECTBIISATh TPOPECCUOHATIBHYIO JESITEIbHOCTh C Y4eTOM 0a30BBIX
NPUHIUIOB ~ (PYHKIIMOHUPOBAHWS W KOHCTPYKIIMM  THUIOBBIX ~ MHKPO- W HaHOPa3MEpPHBIX
AIIEKTPOMEXAHMUECKUX CUCTEM MPU X MPOESKTUPOBAHUH.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH A0CTHKEHUSI GOPMHUPYEMbIX KOMIIETCHIM I
B pesynbrare ocBOeHUS AUCHUTIIMHBI 00yYaIOIIUICS TOKEH:
3HaTh:
(GU3UYECKYI0 CYITHOCTH IMPOILIECCOB, MPOTEKAIOMIMX MPH B3aUMOJACUCTBUU AJIEKTPOMArHHUTHOTO
(OHTI/I'-IGCKOFO) I/I3J'Iy‘IeHI/I$[ C BCIIECCTBOM, BO3MOKHOCTU U TEXHUYCCKUEC XapaKTepI/ICTI/IKH HpI/I60p0B nu
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YCTPOMCTB KBAHTOBOM M ONTHYECKOM 3JEKTPOHUKHU; 00JaCTH UX NPUMEHEHUS B COBPEMEHHOM Hayke
U TEXHUKE.

YMmers:
UCCIIENOBATh  OCHOBHBIE  JJIGKTPUYECKHME UM ONTUYECKHE XAPAKTEPUCTHKM  KBAaHTOBBIX U
OITO3JIEKTPOHHBIX MPHOOPOB.

HMeTh pakTU4EeCKUI OIIBIT:
pacuera, IIOCTPOEHUS U IPUMEHEHHsS ONTHYECKMX KBAaHTOBBIX TI'E€HEPATOPOB U 3JIEMEHTOB
AIIEKTPOHHBIX TMPHOOPOB U yCTPOMCTB.

4. O0beM U coiepKaHue TN CHUTITIHHBI
O0BbeM AUCIUIUIMHBI COCTaBIAET 4 3aueTHBIX enuHuIl (144 akaeMHUYeCKUX 4acoB):

4.1. Conep:xkaHde JUCHUIUVIMHBI 10 pa3genaM (TeMaM), COOTHECEHHOe ¢ BHJIAMH H

TPYAOEMKOCTBHIO 3aHATHIl JIEKIIUOHHO-CEMUHAPCKOI'0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YUaIOLIErocs Mo IUCIUILUINHE

yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPaMMBI.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznensl (TeMsbr) = 00BEM (B ak.uacax, o KOHTPOJISI YCTIEBAEMOCTH (110
UCIIUAILINHBI 3 o4yHOH popme 00yueHns) ouHOH popMme 0OyueHHs)
=
8 3aHsATus 3aHaTus .
JICKIIUOH- CEMHUHap- q)OpMI)I HpOMe)KyTOLIHOI/I
HOT'O THIIa CKOT'0 THUIIa aTTecranuu

1. BBenenue. 6 4 BxoaHass nuarHOCTHKa: TECT C
Hpe)]MeT JTUCHHUILIIUHBI u ee 4 ITPaKT. ImocJIeAyromunum O6Cy)K)Z[eHI/IeM
3agaui. OCHOBHBIE TOHSATUS U SaHATHC | PE3YJILTATOB.
omnpezeneHus. DieMeHTHas 0Oasa Crncox BOMPOCOB,

HHTEPECYIOINX CTYJEHTa II0
OIITORJIEKTPOHUKH. Hcropus pecyroi YA
N COJIEPKAHUIO JUCIUTIINHBI
CO3JIaHUs U Pa3BUTUSA KBAHTOBOU
(cmaercst B MUICBMEHHOM BHJIC)
JJIEKTPOHUKH.

2. | BzaumouneiicTBue 6 4 OTdyer 1O MNPaKTUYECKHM U
DJIEKTPOMArHUTHOI'O U3Iy4YEHHS C 4 maGop. | 11abOPaTOPHBIM 3aHATHAM,
aTOMaMH U MOJIEKyTaMH 3aHATHE JIOTTYCK K BBITIOJTHEHHUO
ONITHYECKUX CPEeT IKCTICpUMCHTA

3. | Ycunenue u reHepaius | 6 4 4 mpakr. | OT4eT NO MNPAKTHYECKUM MU
DJIEKTPOMArHUTHOI'O  M3JIy4YEHHUS daHsATHEe | 1abOPaTOPHBIM SaHATHAM,
ONTUYECKOT'0 AHaIa3oHa HOIIyCK K BBIIIOJTHCHUIO

SKCIEPUMEHTA. 3amura
pedepara.

4. | CBolicTBa JIa3epHOTO HW3ITyUCHUSI. 6 4 4 nabop. | Ordyer 1O TNPAKTHUYECKUM U
PacnipocTpanenne u 3aHATHE n1ab0paTOPHBIM 3aHATHSM,
npeoOpazoBaHue Ja3epHBIX AOMyCK K BBINOJHCHHUIO
I1y4KOB JKCIIEPUMEHTA

5. TBepaOTENbHBIE W KUJKOCTHBIE 6 4 4 mpaktr. | OT4eT MO TPAKTHUYECKUM W
Ja3epsl JaHATHUE 1abopaTOPHBIM 3aHSITHM,

JIOTTYCK K BBITIOJTHEHHUIO
JKCTIEpUMEHTA. 3amura
pedepara.
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6. | ['a3oBbIC JTa3ephl 6 4 4 nabop. | OTYeT NO MPAKTUYECKUM H
3aHATHE | JabOpaTOPHBIM 3QHATHSAM,
JONMYCK K  BBINOJIHEHHUIO
IKCIIEPUMEHTA
7. ®u3nyYecKrue OCHOBBI TI'€HEpalnu 6 4 4 mpakr. | OT4eT MO TPAKTHUYECKUM W
CBETa B MOJIyIpOBOJHHUKAX. DAaHATHEC J'Ia60paTOpHI>IM 3aHATHAM,
[TonynpoBOAHUKOBBIE MCTOYHUKHU AOITyCK K BBIITOJIHEHHIO
HEKOTEPEHTHOTO U3JTyUYCHUSL. IKCIICPUMCHTA. 3aunra
[TonynpoBOAHUKOBBIE JIA3€PHI. pedrepara.
8. OCHOBBI HEJIMHEHHOM OIITUKHA 6 4 4 mabop. | OT4eT WO MPAKTHYCCKUM U
3aHsATHE | 1a0OpaTOpHBIM 3aHATHUSAM,
JOMYyCK K  BBINOJHCHHUIO
IKCIEPUMEHTA
9. | ®oronprieMHuKH W TpuUOOphI | 6 2 6 mpakt. | OT4eT MO NPAKTUYECKUM U
YIIPaBJICHUS OITHYECKUM JaHiATHE | TaOOPATOPHBIM 3aHATHUSAM,
HU3IIYYECHUEM. Ontuueckue AOIyCK K BBIIOJIHCHUIO
METOJBI IIE€Pefaun, 0oOpadoTKH U SKCICpUMEHTA. ammta
XpaHeHHs HHBOPMAIHH pedepara. Jomyck k sK3aMeHy
HToro o JUCHUILIAHE: 34 34 DK3aMmeH

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUA TUCHMILUIUHBI 110 pa3jienaM (TeMam)

Beenenune. Ilpeamer mucuumiuHel UM ee 3agaud. OCHOBHBIE TOHATUS M ONPEICIICHUS.
OneMeHTHast 6a3a ONTOAIEKTPOHUKH. VIcTOpHS co3/1aHus U pa3BUTHUS KBAHTOBOM 3JIEKTPOHUKH.

B3aumoseiicTBue 37€KTPOMarHUTHOTO U3IYUYEHHS C aTOMaMH U MOJIEKYJIaMH ONTHYECKUX CPel.
Onucanue 5>IEKTPOMAarHUTHOTO u3iMydeHus. ONTHYECKUH JUama3oH  AJIEKTPOMAarHUTHBIX BOJIH.
DneMEeHTHl KBAHTOBOM TEOPUU M3ITyUEHUsl. DHEPreTUYECKUE COCTOSTHUS aTOMOB M MoJieKyJl. KBaHTOBbIE
nepexoabl. BepostHocTs nepexona. [IpaBuna oTOopa 1711 37€KTPOHHBIX MEPEXOJIOB.
[Tornomienre, CHOHTaHHOE W WHAYLHMpOBaHHOEe u3nydeHue, Koapounuentsr OiHmrelina. @opma u
HIMPUHA CIEKTPAJIbHBIX JIMHUHI. Y IIUPEHNUE CIEKTPAIBHBIX JIMHUM.

VYcunenue u reHepanys dJ€KTPOMAarHUTHOTO H3JIyYEHUSI ONTUYECKOr0 THarna3oHa.
[Tpunun pabots! na3zepoB. MHBepcus HaceneHHocTeld. Metoabl Hakauku. KuHetndyeckue ypaBHEHUS.
JIByX-, TpeX- 1 4YeThIpEXypPOBHEBbIE CXeMbI paboThl. [loporosas MOITHOCTh UCTOYHMKA HAKAUKH.
Ontuueckne pe3oHatopbl. JloOpoTHOCTH pe3oHaTopa. IloTepu B ONTHYECKHUX PE30HATOPAX.
CobcTBeHHbIe THIBI KoeOaHul — MoJbl. TpeboBaHMs K pe30HAaTOpaM ONTHYECKOIo Juarna3oHa. THIbI
pe3oHatopoB. CHeKTpaibHbIE XapaKTEPUCTUKH M paclHpeiesieHue IOoJsA. YCIOBHE YCTOWYMBOCTH.
Cejexust MOJI.

VYcnoBue camoBo30y>kaeHus jiasepoB. Haceimenue ycuienus. OZHOMOZOBas U MHOTOMOJIOBAs
reHepanusi. Moaymsiiusi Jo0OpOoTHOCTH pe3oHaTopa. CHHXpOHHU3ALKS MOJl U CBEPXKOPOTKHE JIa3epHBIE
VMITYJIBCBI.

CsaoiicTBa nazepHoro u3inydeHus. Pacrpocrpanenue u npeodpazoBaHue J1a3epHBIX MYUYKOB .
MonoxpomatuHoCTb. IIpocTpaHcTBEHHAas U BpeMeHHas KOT€peHTHOCTh. HalpaBiieHHOCTH J1a3€pHOIO
usnyuyenus. Spkoctb. ['ayccoBbl myuku. PacmpocTpanenue u mnpeoOpa3zoBaHHE T'ayCCOBBIX ITyUYKOB.
Ontuueckne cBoiictBa arMmocdeprl. Meronbl (GoOpMUpOBaHUS Ja3epHBIX My4KkoB. DOKycHpOBKa
Ja3€pHBIX MMyYKOB.

TBepIOTENbHBIE U )KUIKOCTHBIE Ja3€Phl
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OO0wast XapakTepUCTUKAa U KOHCTPYKLUS TBEPAOTEIbHBIX JIa3epoB. AKTUBHbIE MaTepuaibl. TpeboBaHUs
K MaTpuiaMm M aktuBaTopam. PyOuHOBBIN nazep. Jlazepbl Ha KpUCTauIax M CTEKJIAX, aKTUBUPOBAHHBIX
HeoguMmoM. OOImas XxapakTepuCcTUKa U KOHCTPYKIMS KUAKOCTHBIX Ja3epoB. Jlazeppl Ha OpraHUYeCcKuX
Kpacureisix. [lepecTpoiika 4aCTOTHI X KUAKOCTHBIX J1a3€POB.

I"a3o0Bbl€ J1a3ephI
OO01mas xapakTepuCTHUKa M KOHCTPYKLHUs ra3oBbIX Ja3epoB. lIponeccsl B razoBom paspsae. l'enmit —
HEOHOBBIN sa3ep. MonHble razoseie nasepbl. Jlazepbl Ha mapax MeTauioB. Jlazepsl Ha MOJEKYJSPHBIX
ra3ax. ['azopaspsinabie CO2 — naszepsl. ['azoquHamMuueckye jiazepbl. DKCHUMEPHBIE J1a3epbl. XUMHUECKHE
Ja3epsl.

®u3nyeckue OCHOBBI T'€HEpAIMM CBETAa B IOJIyIPOBOAHMKAX. 110dynpoBOJHUKOBBIE MCTOYHUKU
HEKOT€pEHTHOI0 n3iyueHus. [1oaynpoBOJHUKOBBIE JIa3ephI.
JlroMuHecHeHIMs MOTYIPOBOAHUKOB. MeXaHU3Mbl U3JIydyaTelbHONM pekoMOuHanuu. CBs3b CIEKTPOB
HOMJIOIIEHUs] U JIoMUHecueHUuud. KBaHTOBbII BbIXOA U 3((EKTUBHOCTH  JIIOMUHECICHLUH.
['ereponiepexopl B modyrnpoBoaHukax. ColicTBa rereponepexonoB. DoTtosnekrpuueckue 3PQPeKTsl B
rereponepexonax. OOmas XapakTepUCTHKAa M OCOOEHHOCTH CBETOAMOA0B. CBETOIMOJBI Ha OCHOBE
IIOJIYIIPOBOJITHUKOB C MPSMOM U HENPSAMOM CTPYKTYPOU SHEPTE€THYECKUX 30H.
Ceerogunonsl Ha rereponepexofax. CynepiaroMUHECHEHTHbIE IUOABL. [lomyIpOBOAHUKOBBIE JIa3ephl.
TpeboBaHusi K aKTHBHBIM MarepHuaiaMm. VH)XeKIHMOHHBIE Ja3epbl Ha rereporepexomax. Jlasepsr ¢
UCIOJIb30BAaHUEM KBaHTOBO-pa3MepHbIX 3¢ ¢ekToB. [lomynpoBOAHUKOBBIE Ja3epbl € 3JIEKTPOHHOMN
HAKa4KOM.

OCHOBBI HEJIMHENHOW ONTHKHU.
[Tonsipu3anust cpeabl B I0JI€ BBICOKOMHTEHCHBHOIO JIa3epHOT0O M3iydeHusa. Cpenbl ¢ KBaJpaTUYHON
HEJIMHEWHOCTbI0. ['eHepanysi TapMOHHK, ONTUYECKOE JAeTeKThpoBaHue. Da30BbII CHHXPOHM3M U €ro
peanmmzanus. Cpenpl ¢ KyOuyeckol HennHEWHOCThIO. CaMO(OKyCHpOBKa BOJHOBBIX —ITYYKOB.
BriHyX/1IeHHOE KOMOMHAIMOHHOE PACCESIHUE CBETA.

DoTONpPUEMHUKH U TPUOOPHI YIPABIEHUS ONTUYECKUM H3TydeHHeM. ONTHYECKHE METOIbI

nepeaayr, oOpabOTKU U XpaHEeHHs HH(OPMAIIHH.
Knaccudukanuys u oCHOBHbIE TapaMeTpbl IPUEMHHUKOB ONTHYECKOTO U3TyUYEHHUS.
®dotoanekrpuueckue 3¢¢GeKTsl B OAHOPOAHBIX KpucTauiax. Poroanekrpuueckue 3¢¢pexTsl B p-N —
nepexoyax. [loaynpoBogHUKOBEIE POTONPUEMHUKH: (POTOANOABI, (POTOTPAH3UCTOPHI, (POTOPE3UCTOPHI.
MsorosnemenTHele poTonpueMHuku. [IpuemMHukn ontuyeckux mzobpaxkeHuit. [Ipubopsl ¢ 3apsmoBoit
CBS3bI0 B KauecTBe (POTONMPUEMHUKOB. DOTO3IEKTpUUECKHE TPE0OPa30BaTENN COJIHEYHOTO U3ITyUEHHUSI.
OcobeHHocTH NMPUOOPOB YNpaBJIEHUs] ONTUYECKUM H3ITydyeHHEeM. MOJyJIsSTOPhI Ja3epHOT0 U3ITy4eHUs.
[TpuOopbl HeNMHENWHON ONTHUKH. XapaKTepUCTHKAa U OCOOEHHOCTH ONTHYECKOM cBsi3u. CTpPYKTypHbBIE
AJIEMEHTHI ONTO3JIEKTPOHUKH. OnTpoHsl. [lepenaya onTHUECKUX CUTHAIOB 110 CBETOBOJAAM. BoylokoOHHO-
onTuyeckue JMHUM cBs3U. [lpuHiunsl rojorpaduu. CpoiictBa rosnorpamm. ONTHYECKHE METOIbI
00paboTKK HHpOPMALIUH.

5. O06pa3oBaTe/bHbIE TEXHOJIOTHHU

C uenbto noBbleHus 3 (HeKTUBHOCTH 00yUYeHUs PU3UKE KaK Ha JEKIHIX, TaK U Ha MPAKTUYECKUX
3aHATUAX HUCIOJB3YIOTCS COBPEMEHHbIE OOpa3oBaTeNbHbIE TEXHOJOTHU: uHGopMaLIOHHO-
KOMMYHHUKAIIHOHHBIC, TNPO00JeMHOro o00y4eHHsl, PpPa3BUTHS KPHUTHYECKOr0  MbILJICHUS,
ucciaenoBarejbckue Meroabl. [lpu  camocTtoATenbHOW  paboTe  CTYNEHTOB  NPUMEHSIOTCS
AUCTAHIHOHHBIX (POPMBI 00yUCHHS.

Ha neKnuMoHHBIX  3aHSATUAX HUCHOJB3YIOTCS MYJIbTUMEAUMHBIE Npe3eHTaluu, IUGpPOBbIE
oOyyarolmue MnporpaMMbl, KOMIBIOTEpHBIE (DUIBMBI, YTO MO3BOJSET JIOCTYIHO H3JaraTh y4eOHBIH
MaTepuai. MHOrue CTy/IeHThbl, UMEIOIINE JOMa KOMIBIOTED, UCIIONb3YIOT 00y4Yarolie NporpaMmmbl AJs
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BBINIOJTHEHUSI TBOPYECKOTO JIOMAIIIHETO 3aJaHus, C pe3yJbTaTaMU KOTOPOTO BBICTYNAIOT HA JICKIHAX.
OTO MNO3BOJIAET KOHTPOJIMPOBATh CAaMOCTOSITENbHYIO padOTy CTYICHTOB, pacmmpsATh  UX
00pa3oBaTENBHYIO CpeLy.

B coBpemMeHHBIX yCIOBUSX OOydYeHHs B BBICHICH IIKOJEe 0co00€ 3HAYCHHE MPHUIACTCS
pa3IMYHBIM HHTEPAKTUBHBIE (OPMaM M MeToJaM OOy4YeHHs, KOTOpbIE OCHOBaHBI Ha JHAJIOTOBBIX
dopmax no3Hanus. OnpeaeneHHOe 3HaYeHNUE IPU STOM OTBOJUTCA Y4eOHBIM (ribMaM. Takue (GuibMel
MOT'YT HCIOJIb30BaThCsl B KAUECTBE BCIIOMOTATEIBHOTO CPEICTBA HA 3aHATHUSX. [IpuMensercs oHu, Kak
NpPaBUJIO, B TE€X CIIydasX, KOTAa y4eOHBbIH MaTepuas HEJOCTYIEH IS BOCIIPUATHS B OOBIYHOM (opmare
yudeOHoro mporecca. B apcenane nmaboparopuu JeMOHCTPAIIMOHHOTO SKCIIEPUMEHTa MHOTO Pa3JInYHBIX
00yYaromux U HayYHbIX (PHIIBMOB 10 Pa3IMYHON TEMaTHKeE.

Hcnonp30BaHue Mpo0JeMHOr0 OOy4eHHsl IIO3BOJSIET CTYJCHTaM [OYyBCTBOBAaTb
CJIOKHOCTbD (1)I/I3I/I‘-I€CKI/IX ﬂBHeHI/Iﬁ, IOHATb UX CYTb, HO6YI[I/ITB HX K CaMOCTOATCIIbHOMY PCHICHUIO
npoOJieMbl, €€ OCMBICIICHHIO, MOMBITATHCS IIOCTAaBUTh ce0s Ha MECTO HM300peTaTess, HUCIbITaTh
YJIOBJIETBOPEHHE OT MHTEIUIEKTYaJIbHOTO Tpyna. VICHonb30BaHUE TEXHOJIOTHH MIPOOIEMHOr0 O00y4eHHs
npeaycMaTpUBaeT Ha 3aHATUSAX [0 ONTUKE aKTyalW3WpOBaTh ONOPHBIX 3HAHUS, BO3HHKHOBEHHUE
Hp06JICMHOI>'I CUTyalll, HaXOXICHHC crocoba PCIICHUA IMMYTEM OOraaKW WJIM BBIABMIKCHHA T'MIIOTC3bI,
JI0Ka3aTeIbCTBO THUIOTE3bI MM JOTA/IKH; NMPOBEPKa MPAaBMIIBHOCTH pemeHus npodnemsl. [Ipobiemuoe
o0ydeHHe HCIIOJIb3YI0 Ha 3Tane OOBsSCHEHUS HOBOIO Marepuasa B opMe IMpOOJIEMHOIO M3JI0KEHUS U
IIOMCKOBOM (3BPHCTHYECKOIT) Oece/bl, Ha 3aBEpIIAIOIIEM JTare 3aKpeIuIeHHs TPOHICHHOTO MaTepuaa 1
Opd TOBTOPEHHUHM TIIPH pPEIICHHWH TBOPYECKHX 3a/Ja4, B XOAE CAaMOCTOATENBbHOW paboThI,
UCCIIEI0BATEIbCKHUX 3aJaHUH TEOPETUUECKOTO U 3KCIEPUMEHTAIBLHO-HCCIIEA0BATEIBCKOTO XapaKTepa.

Hcnonp30BaHne TEXHOJOTHH MNPOOJEMHOro oO0y4YeHHs TIO3BOJSIET HAydUTh CTYACHTOB
CaMOCTOSTENIFHO MBICIIUTB, CAMOCTOSITENIFHO MOJy4aTh 3HAHHS, aHAJIM3UPOBATh U JeiaTh BEIBOABL [lpn
pOOJIEMHOM TOAX0/IE€ K OOYYEHHIO €CTh BO3MOXKHOCTh YHTH OT MEXaHWYeCKOro 3anoMuHanus. Korma
CTaBUTCSA TMpoOjeMa, CO3AAeTCs TEeM WIM HHBIM CIOCOOOM MpoOieMHas CUTyalus, y CTYAEHTOB
MOSIBIISIETCS MHTEpPEC, OHU AaKTUBHO BKIIOYAIOTCS B TMPOIECC pEHIeHHs NpoOJeMbl - BCE 3TO
CHOCOOCTBYET JIyUllleMy YCBOEHHIO MaTepuaia, mpuueM OoJiblias 4acTh YCBaUBACTCS HEMPOU3BOJIBHO.
[IpenBapuTenbHO TOATOTOBHB CIIEIUATBFHOE COJNEPKAHWE H3y4aeMOro MaTepuayia, B TpyINIax ¢
BBICOKMM YPOBHEM C(OPMHPOBAHHOCTH YMEHUI CaMOCTOSITEIbHON PabOThI, UCHONb3YIOTCS TEXHOJIOTUU
PasBUTHUA  KPUTUUYCCKOIO  MBIIIJICHUS. KpI/ITI/ILIeCKOC MBIIIJICHUEC MMpOABIACTCA B  pa3yMHOM
paccMOTpPEHUH Pa3zHOOOpa3us MOAXO0JI0B, BBIPAOOTKE pa3lMYHBIX apryMEHTOB C T€M, YTOObI BBIHECTH
000CHOBaHHLIE CYXKIACHUA W HCE3aBUCHUMBIC IMPOAYMAHHLIC PCHICHUA. OpI/IeHTaHI/ISI Ha KPUTHUYCCKOC
MBILJIEHHE TPEANoyiaraeT, YTo HUYTO HE NPUHUMAETCS Ha BEpy M KaXJbld CTYIEHT, HEB3upas Ha
ABTOPHUTETHI, BBHIPA0ATHIBACT CBOC MHEHHE B KOHTEKCTE HM3ydaeMoro Marepuana. boibinoe poib B
(dopMHpOBaHUU TPOOJIIEMHOTO OOYYEHHsT WIPalOT KOMIIBIOTEPHBIE MPOTrPaMMbl  MOJEIUPYIOLIHNE
peanbHBIE DIIEKTPHUYECKUE IeTH, PaJUOdJICKTPOHHBIE YCTPOWCTBA M DJIEMEHTHI M BO3MOXHOCTb
CpaBHEHMsI BUPTYAJIbHBIX PE3yJIbTATOB C pEaIbHBIM AKCIIEPUMEHTOM.

TexHONOTrNMM WCIOIb30BAHUS uccjiaeaoBaTrTeJbCKuX MeETOA0B OPUMCEHAIOTCA KaK IIpHu
OpraHu3allii U MPOBEACHUHU HCCIEI0BATEIbCKUX JTAOOPATOPHBIX PabOT, TaK U MPHU CAMOCTOSATEIBHOM
pabore. Co3maroTcs yCIOBHUS, NPU KOTOPBIX CTYAEHTHI CAMOCTOSITEIBHO W OXOTHO NPHOOpETaroT
HEJIOCTAIOIINE 3HaHUS U3 Pa3IMYHBIX MCTOYHHKOB; YYaTCsl MOJIb30BAaThCsl MPHOOPETEHHBIMU 3HAHUSMU
IJI1 pCHICHUA IMO3HABATCJIBHBIX M IMPAKTUYCCKHUX 3alady; an/I06peTa}0T KOMMYHHKAaTHUBHBIC YMCHMU,
pabotasi B mapax, IpyIniax; pa3BUBaIOT UCCIIEIOBATEILCKUE YMEHUS MPU BBIABICHUU NpoldiieM, cOope
UHOpPMAIINH, TIPOBEICHIH HAOIIOICHUIA U SKCIIEpUMEHTA, aHAIIN3€e, TOCTPOCHUH THITOTe3, 0000IIECHIH;
Pa3BUBAIOT CUCTEMHOE MBIIIUIEHHE.

Hcnonp3oBaHWe J@aHHOM TEXHOJOTHH BO BHEYPOUHOE BpEMS IIOMOraeT OpraHu30BaTh HAy4YHO-
UCCIIEIOBATEIbCKYIO JIEATEIbHOCTh CTYJEHTOB. [IpH 3TOM CcTyIeHThl 00y4YaroTcsl TPaMOTHO BBIMOJIHSATH,
0(OpPMIIATH U TIPE3EHTOBATH CBOM MCCIICIOBAHUSI.
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bonbsmyro momomis okasbiBaer DMOC «Mol yHMBEPCUTET» O3TO CBOOOJHAS CHCTEMa YIIpaBJICHUS
o0y4yeHuEeM, OpHEHTHUPOBAHHAs TMpPEXKJAEC BCEr0O HA OPraHu3alyi0  B3aUMOJCUCTBUSA  MEXIY
IpernojaBaTesieM U CTYJIEHTOM, XOTS MOJXOAMT U JJIsi OpraHu3alud TPAAUIMOHHBIX JUCTAHIIMOHHBIX
KYPCOB, a TaK K€ MOJJCPKKHA U OYHOTO OOYICHHUS.

6. YueOHO-MeTOAUYECKOE 00ecTieYeHre CAaMOCTOSITe/IbHOH padoThl 00ydarommxcst

Haub6onee s3hpexTuBHBIM crIOCOO0M (HOPMUPOBAHUS U KOHTPOJISI CAMOCTOSITEIILHON paboThl CTYJCHTOB
spisiercss CHucTeMa dJIEKTPOHHOW TMOJICPKKH 00pa3oBaTeNIbHOTO Mporecca «Moil  yYHHUBEPCHUTET
https://uni.ivanovo.ac.ru. Ucnons3zys DMOC mpenogaBarelib MOXKET CO3/1aBaTh KypChl, HATOJHSS UX
COJICPKMMBIM B BHUJIC€ TEKCTOB, BCIIOMOTATEIIbHBIX (DAWJIOB, MPE3EHTAINI, OMPOCHUKOB, TECTOB U T.II.
st ucnonszoBanus DUOC «Moii yHHBEPCUTET» JOCTATOYHO UMETH JII000M web-0paysep, 4To AenaeT
UCIIOJIb30BaHUE ITOW y4eOHOM cpenbl ymoOHOW Kak Juis MperojaBaTelisi, Tak U sl o0ydaembix. [1o
pe3ysbTaTaM BBIOJHEHUS CTYACHTAMH 3aJlaHHi, TPENoJaBaTelb MOKET BBHICTABIATh OIICHKH U J1aBaTh
komMMmeHTapuu. Takum obpazom DMOC «Mo# YHUBEPCUTET» SIBJISCTCS U IICHTPOM CO3JIaHHs YIeOHOTO
Marepuaja U 00ecneueHUs] WHTEPAKTUBHOTO B3aMMOACWUCTBUS MEXIy YYacTHUKaMH y4eOHOTO
npoiiecca.

B cpene DUOC crynenram npejjaraercs:

OcHOBHAasT ¥ JIONOJHUTENIbHAS JIUTEpaTypa; dSJCKTPOHHBIC MCTOYHHKH HH(pOpPMAIUK 10 Kypcy
«KBaHTOBas M onTHYECKAs AIIEKTPOHUKAY; (DMIBMBI M IPE3CHTAIMH; HA0OP SKCIEPUMEHTAIBHBIX 33124
JUIE  CaMOCTOSITEJIBHOTO PEIICHUS; CIIMCOK BOIMPOCOB K 3K3aMEHaM; METOJMYECKHE YKa3aHUs s
BBITTOJIHEHHS JTAOOPAaTOPHOTO MPAKTHKyMa; CIIMCOK BOMPOCOB (TECTOB) AJISL JOMYCKAa K BBITOJHEHHIO
nabopaTtopHbIX pador. [lpenonaBarens UMeET BO3MOXHOCTh BHPTYAIBHOTO OOIIEHHS CO CTYJICHTaMH,
IIPOBOJIUTH KOHCYJBTAIINH, 33/1aBaTh W OTBEYATh HA BOIPOCHI, OIICHUBATH PA0OTY CTYJIEHTOB B CUCTEME
SUOC.

7. XapaKTepI/ICTI/IKa OLCHOYHBIX CpPEACTB Jd TEKYIIEro KOHTPOJA YCIEBAEMOCTH M
HpOMe)ICYTO‘IHOﬁ aTTeCTAallMH oﬁyqamumxca Mo JTMCHMIIJIMHE

OCHOBHBIMU BHUJIaMH ayAUTOPHOW DPAaOOTHI SABJISAIOTCS JIEKIMM, MpPAaKTHUYEeCKHe M JabopaTOpHbIE
3aHgaTHa. B Xone HGKHPIIZ npenoaaBaTeiib U3J1IaracT U pa3bACHACT OCHOBHBIC ITOHATHUA TCMbI, CBA3aHHBIC C
HEH TeopeTHyecKHe U MpaKTHUECKUe MPoOJIeMBbl, 1aeT PpeKOMEHAALNU K CAMOCTOSTEIbHON paboTe.

bakanaBpckas NOAroTOBKa TMpeArnoiaraeT MpaKkTUKO-OpUEHTHUpOoBaHHOe oOydenue. Ilo sToit
IpUYMHE OCHOBHOM (OpPMOM M3y4yeHMs Kypca SIBISIETCS MpaKTHUecKue U JlabopaTopHble 3aHATHA. OHU
CIIy’KaT CpPeACTBOM KOHTPOJIsl MPENOJaBaTEIeM YPOBHSI MOJATOTOBJIEHHOCTH CTYACHTOB; 3aKpEIUICHUS
U3yYEHHOTO MaTepHaja; pa3BUTHUS YMEHHsS M HABBIKOB PELICHMs 3a]ad, MPOBEACHUsS J1abopaTOpHOTO
HKCIIEPUMEHTA, aHallu3a Pe3yJbTaTOB HAayYHbIX HCCIENOBaHHM, MOATOTOBKMU JOKJIAIOB, COOOIICHUH,
npuOOpEeTEeHUs] OIbITa YCTHBIX MNYOJWYHBIX BBICTYIUIEHUH, BEICHHs IUCKYCCHH, apryMEHTalluu |
3alIUThI BbIIBUTI'a€MBIX TTOT0KEHHUH.

®opMBbI TEKylIEro KOHTPOJIS:
- rectupoBanue B cpene DUOC «Moit yHUBEpCUTET» MpU MOJATOTOBKE K BBHIIIOJHEHUIO J1a00paTOPHOTO
PaKTUKyMa,
- TBOPUYCCKHE JOMAITHUE 3a/IaHNA
- IPOBEPKA BBIMOJIHEHUS UHUBHUIyaJIbHBIX JOMAIIHUX 3aJaHUH;
- pa3MyHble BUJIbl KOJUIOKBUYMOB (MIMCbMEHHBIH, YCTHBIN);
- KOHTPOJIb BBIIIOJHEHHUS M IPOBEPKa OTUETHOCTH IO Ja00OpaTOpHbIM padoTam;
- cobecenoBanme, KoHCyabTanuu B cpeae DNOC;
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Bo3moxxHBl H pyrue (OpMBI TEKYIIEro KOHTPOJIS, KOTOPBIE OMPENENSIOTCS MperoaaBaTes MU
kadeapsl u pukcupyrores B POC.

Tekymuii KOHTPOJIb MPOBOIUTCS B MEPUOA AyIUTOPHOW M CAMOCTOSATEIFHON PabOTHI CTyJEHTa B
YCTaHOBJIEHHbIE CPOKH 10 PACIIHCAHHUIO.

IIpoMe:kyTouHasi aTTecTALMA [0 JUCIUIUIMHE (ceccHs) - 3TO (opMa KOHTpOJS, MPOBOIUMAS II0
3aBEpLICHUIO OOJIBIIMX PAa3/el0B TEOPETUYECKOro MaTepuana. TpajguLUOHHO, IUCLMIUIMHBI
BapUaTUBHOIO IIMKJA 3aKAaHYUBAIOTCS 3a4€TOM (JIOIIyCKOM K 9K3aMEHY) I10 IPAKTHUUECKUM 3aHATHAM U
9K3aMEHAIIMOHHBIM KOHTPOJIEM 110 TEOPUU JUCLHITIINHBI.

B MPOMCIKYTOYHYKO aTTCCTAllUKO II0 AWCIUIIIMHEC «KBanToBass ®m onTuyeckas SJICKTPOHUKA»
BKJIIOYAIOTCS clieAyronye (opMbl KOHTPOJIS:

- 3ammra 1no JadopaTOpHOMY IMPAKTHKYMY Kak JOIYCK K 9K3aMe€HY, WIM IOATrOTOBKa pedepara 1o
TeMaM JUCLUIUINHBL;

- 9K3aMeH (YCTHBI);

8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHue U CIUTLIMHBI

OcHoBHasi yueOHast IUTEPaTypa

1. [Manruna, JI.M. KBanToBas u ontuueckas 1eKTpoHuKa : yuebHoe nocooue / JL.U. Illanruna. - Tomck
: ToMcKkHil roCcy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U paguoaieKTpoHuku, 2012. - 303 c. ;
To sxe [DnekTpoHHBIH pecypc]. —

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

2. UBanoB, N.I'. OcHOBBI KBaHTOBOM 3JIEKTPOHUKH : yueOHoe rmocodue / M.I'. UBanoB ; Munucrepctso
oOpa3oBanusi u Hayku Poccuiickoit @enepaunu, PenepaibHOE TOCYJapCTBEHHOE aBTOHOMHOE
o0pasoBaTenbHOE YUpPEKJIEHHE BBICHIEro mpodeccuoHaabHoro o0pasoBaHusi «HOxHBIA (enepanbHbIil
yauBepcutet", Ousnueckuil axynbrer. - PocroB-Ha-lony : MU3narensctBo FOxHOro QenepanbHoOro
yauBepcuteta, 2011. - 174 c. - 6ubmmorp. c: C. 168-169. - ISBN 978-5-9275-0873-0 ; To xe
[DneKTpOoHHBIH pecypc]. —

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

3. Kapno H. B. Jlekuuu mo kBaHTOBOHM anekTpoHuke - MockBa: Hayka, 1988- 322 c. ; To xe
[DneKTpOoHHBIH pecypc]. —
URL :http://biblioclub.ru/index.php?page=book&id=45404

JlonoiHUTeILHASA y4eOHAas JUTepaTypa

1. KsanrtoBas snektpoHuka / . - MockBa : U3n-Bo "Hayka", 1968. - 52 c. - (CoopHuKHU
pPEKOMEHTyeMbIX TepMUHOB. Brimyck 75). ; To e [DnekTpoHHbIN pecypc]. —
URL :http://biblioclub.ru/index.php?page=book&id=116431

2. Escees, U.B. Korepentnsie nepexoansie npoueccsl B ontuke / U.B. EBcees, H.H. PyOuoga,
B.B. Camapues. - MockBa : ®usmarnut, 2009. - 536 c. - ISBN 978-5-9221-1199-7 ; To xe
[DnexkTpoHHEI pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=68554
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3. KBaHTOBbIEC U ONTHYECKHE MPOIIECCH] B TBEPBIX TelaX: TEOPHUS U MPAKTHKA : yueOHOe mocodue
/ H.H. be3psaun, T.B. [Ipokonosa, A.B. Jluanuk u ap. ; vHayd. pea. H.H. be3psaun ; MunucrepctBo
obpazoBanusi u Hayku PO, OI'BOY BIIO «BopoHeXCKHH TOCYyIapCTBEHHBIH YHUBEPCUTET
WH)KEHEPHBIX TEXHOJIOTUW». - BopoHex : BOpoHEKCKHN roCy1apCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX
texHonoruii, 2015. - 153 c. : ui. ; To xe [DnaeKkTpoHHbIH pecypc]. —

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

4. AxrtyaipHble MPOOJIEeMBbl HAYKH M HHAYCTPUM (DOTOHHKH M ONTOMH(POPMATUKH : COOPHHK
crateit: yaeoHoe nocoobue - Tomck: TYCVYP, 2013

AKTyanbpHbIC TIPOOJIEMBI HAYKU W UHIYCTPUH (DOTOHUKH U ONTOMH(DOPMATUKH: COOPHUK CTATEH :
yuebHoe mocobue / mox pea. B.M. lllangaposa, C.M. [llangaposa, B.B. llleneneBuy ; MunucrepcTBo
oOpa3oBanus u Hayku Poccuiickoit ®@enepanmn. - Tomck : TYCVYP, 2013. - 275 c. : un.,ta0in., cxem. -
buGnuorp. B kH. ; To xe [DnexkTpoHHBI pecypc]. —

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

5. Kym, I'.I". Ilpu6ops! u yctpoiictBa ontuueckoro 1 CBY auanazoHos : yuebHoe mocodue / I'.I'.
Kym, XX.M. Coxonosa, JI.U. [llanruna. - Tomck : Tomckuii rocyjapCTBEHHBIN YHUBEPCUTET CHCTEM
yIOpaBiIeHUs U paauoieKTpoHuky, 2012. - 413 c. ; To ke [DnexTpoHHBIN pecypc]. —

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

6. Bacuibe, .M. Kunerudeckue U TpaHCIOPTHBIE MPOIIECCH B MOJICKY/ISIPHBIX I'a30BBIX Ja3epax
/ T.M. BacunbeB, C.A. XXnanok. - Munck : benopycckas Hayka, 2010. - 206 c. - ISBN 978-985-08-
1177-6 ; To e [DnextponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=86677

7. Xomuny, B.}O. OcHOBBI cOo37aHUsI CUCTEM 3JIEKTpOpaspsiHOro Bo30ykaeHus MomHbix CO2-,
N2- u F2-nmazepos / B.}O. Xomu4, B.A. SImmukos. - Mocksa : 3natensctBo @usmatiur, 2014. - 165 c.
- ISBN 978-5-9221-1583-4 ; To »xe [DneKkTpoHHbIH pecypc]. -

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

8. Cxmsapos, O.K. BonokonHo-ontuueckue cetu u cucremsl cBssu / O.K. CxisipoB. - Mocksa :
COJIOH-TTPECC, 2009. - 266 c. - (bubnmoreka wumxenepa). - ISBN 5-98003-147-2 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=117684 .

9. Hemone, H.b. Henuneitnas ontuka / H.b. Jlenmone. - MockBa : ®usmatnut, 2003. - 64 c. -
(bubnuoteka ¢pu3MKO-MaTEMAaTHUYECKOHN JIUTEPATyphl JUIS IIKOJIBHUKOB U CTyJAeHTOB). - ISBN 5-9221-
0428-4 ; To xe [DmekTpoHHBIN pecypc]. —

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

10. Edanos, B.11. ®usuka u TeXHUKa ONTUYECKOU CBs3U : yueOHoe mocobue / B.M. Edanos. -
Tomck : ToMcku# TocyaapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPABICHUS U paguo3aeKTpoHukH, 2006. -
166 c. ; To e [DneKTpOHHBIHN pecypc]. —

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

11. TIuxtun A.H. Ontruyeckas U KBaHTOBas AJIEKTpoHUKa. — M.: «Bpiciias mkomnay, 2001. —
573 c.

12. T'puropseB ®.U. [TomynpoBOAHUKOBBIE UCTOYHUKH M3NydeHus. — M.: MUOM, 2004. —
44 c.

13. T'puropnes @.1. OnToseKTpoHHBIE MPUOOPHI HA OCHOBE TIOIYITPOBOTHUKOBBIX
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HaHOCTPYKTYp. — M.: MUDOM, 2011. - 35 c.
14. Pozenmiep D., Buntep b. OnTosnektponuka. — M.: Texunocdepa, 2004. — 592 c.

15. Ayaxun B.U., [TaxomoB JI.H. KBantoBas snexkrponuka. I[lpubGopsl u ux nmpumeHeHuu - M.:
Texnocdepa, 2006. — 432 c.

Pecypchbl nHGOpMAIIOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «THTepHeT»:
Cucrema »5JIEKTPOHHOM MOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccnonanbubie 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcurerckas oubimoreka ontaia»y Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

Onexrponnsiii kataor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecriedueHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(wmu) LibreOffice, untepuer-opaysep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepua/JibHO-TEXHHYECKOE 00ecriedeHne T CIUTITHHbI

VY4eOHble ay IUTOPHH:

- IS IPOBEJECHUS 3aHATHUN JIEKIMOHHOTO THUINA C KOMIUIEKTOM CIEHHAIM3UPOBAaHHON yueOHOM
MeOen M TEXHHYECKUMH CpEACTBAaMH OOYYEHHs, CIYKallUMHU JJIs TMPEeloCTaBIeHUs Yy4eOHOM
uH(popMaluu O0IbIION ayAUTOPUH;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJI M
MIPOMEXKYTOUHOI aTTeCTalluy ¢ KOMIUIEKTOM CHEIHAIN3UPOBAaHHON yd4eOHOW MeOenu U TeXHUYECKUMU
CpeAcTBaMu O0y4YeHHS;

- JUId TPOBEICHUS 3aHATHH CEMHUHAPCKOrO THIA, KOHCYJIbTAlUH, TEKYILIEro KOHTPOJIS H
IPOMEXYTOUHOM  aTTeCTallMd, BBINOJHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C  KOMIUIEKTOM
CHEeUaM3UpOBAaHHON y4eOHOM MeOenmu M TEeXHHYECKUMH CpelCcTBaMU OO0y4YeHHs (nociedHee
8b10Upaemcs npu HAIUYUY Kypcogoll pabomwl (npoekma) no oucyuniume).

JlaGopaTopuu, ocHaleHHbIE JaOOPaTOPHBIM 000PYI0BaHHEM, KOMILJIEKTOM CIIEIIMATU3UPOBAHHON
yueOHOI Mebenu 1 TEXHUYECKUMU CPeICTBaMH 00y4eHUsI.

[Tomemenue aJjis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaln3UpOBaHHON
yueOHOIl Me0enu, KOMITBIOTEPHOM TEXHHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUsS K ceTu «MHTepHeT» u
obecnieuenuneM goctyna B Q1OC.

JleMoHCTpanoHHOE 000pYyJI0BaHHE W Yy4eOHO-HAIIAJHBIE MOCOOUS JUIsl 3aHATHH JIEKIIMOHHOTO
THUIa, 00eCTIeYNBaIOIIIE TEMAaTUYECKHE UIUTFOCTPALIUU.

ayn., | HazBanue ayuropun, [lepeyeHb OCHOBHOI'O HCIIOJIB3YEMOI0 000PYAOBaHUS
nal. | mabopaTopuu
318 | JleknpoHHAs ay TUTOPHS HoyTOyk, MynbTUMeIuiHBINA MpoeKkTop, KojdoHku JBL,

XK - nanens, 3xkpad, DVD-npourpsiBaress.

316 | Jlaboparopusi nemoHcTpanmuoHHOTO | KoMIiekT ~ oOopymoBaHust  Uisi  JIEMOHCTpAIUH
JKCIIEPUMEHTA (U3NYECKUX HKCHEPUMEHTOB IO ONTUKE U KBAHTOBOM
NeKTpoHuKe. Buaeo hpuibMsl.
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OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 HaHOTEeXHOJIOTHH U MUKPOCUCTEMHAS TEXHUKA
(Marepualibl MUKPO- 1 HAHOCHCTEMHOMN TEXHUKH)

217 | JIaGopaTopus HAHOTEXHOJIOTHIA. PeHTreHoBCKOE, ONTUYECKOE M CIEKTPAIbHOE HAYYHO-
uccienoBareabckoe obopyaosanue Gupmsl LD Didactic
218 | JIaGopatopust  paguodu3uku  u | KOMIIIEKT Hay4YHO-UCCIIEAOBATEIbCKUX YCTAaHOBOK II0
AJIEKTPOHUKH. aHaloroBoii  wactu  kypca  «Pagmopumsuka u
IICKTPOHUKA

ABTOpBI pabouyeill mporpaMMmbl JUCHUILUIMHBI. JIONEHT, KaHIUIAT (PU3UKO-MATEeMaTHYECKUX
HayK, 3aB. kadenpoit @OuH JI.M. MuneeB, J0LEHT, KaHAWAAT TeXHUYECKUX HayK HoBukoB B.B.

[Tporpamma paccMoTpeHa M YTBEpKIAECHA Ha 3acefaHuu Kadeapbl pyHnameHTanbHON (Qu3uKM U
HaHoTexHojoruil 28 aBrycra 2024 r., nporokon Ne 1
IIpnioxenne 1. Metoanueckue ykazaHus A5 00y4al0OUIUXCsl 10 OCBOCHHMIO JHCIMIIIMHBI

Ipuioxenne 2. ®oH OLIEHOYHBIX CPEICTB IS MPOBEIEHNUs MPOMEKYTOUHOI aTTeCTANNI
00y4YaKOIIMXCS M0 TUCHUILINHE.



