OcHoBHas npodeccroHaabHast 00pa3oBaTeNbHas porpaMmma
03.03.02 duszuka
(OdynpameHTanbHas ¥ IpUKIaaHas Gpusnka)

MuHuCTEpCTBO HAYKH M BbIcIIero oopasosanus Poccuiickoii @enepanum

WBAHOBCKHUI T'OCYJAPCTBEHHBII1 YHUBEPCUTET

Kadenpa pynnamentanbHol GU3UKU M HAHOTEXHOJIOTHIA

O OBPEHO:
PykoBoaurens OIl1
JL.U. Munees
(monuck)
28 aBrycra 2024 .
Pabouasi nporpamma JUCHUILINHBI
PU3NYECKNN U PAAUOMOHTAXKHBIN TPAKTUKYM
YpoBeHB BBICIIETO 0Opa30BAHUS: OakayiaBpuar
Kpaymdukarwst BEITYyCKHUKA: OakaaBp
Hamnpasnenue noaroToBku: 03.03.02 ®dusuka
HanpasnenHocts (mpoduiib) ®dyHaamMeHTaabHas U MPUKIaIHas PU3UKa

o0pa30BaTenbHOM MPOrpaMMbl:

HNBaHoBO



OcHoBHas npodeccroHaabHast 00pa3oBaTeNbHas porpaMmma
03.03.02 duszuka
(OdynpameHTanbHas ¥ IpUKIaaHas Gpusnka)

1. Ilesin ocBOeHUsI AUCHMILIHHBI
[ensiMu OCBOEHUS NUCUUIUIMHBI "®U3NYECKUI U PaJMOMOHTAKHBIM HPAKTUKYM" SIBIISIFOTCS
(dopmHpoBaHHe Yy OO0yYaroLMXCs NPO(ECCHOHANBHBIX KOMIIETEHIMH B 00JacTH COBPEMEHHBIX
METOJI0B pa3pabOTKU U CO3/1aHUs AIEKTPOHHOM anmnapaTyphl.
e 3amayaMy AUCLMILINHBI SBIISIOTCA:
®  U3yYeHHUE MTPABUJI TEXHUKU O0€30MacCHOCTH MPH MPOBEACHUH PAIMOMOHTAXKHBIX PadoOT;
e M3y4yeHHE IPUHLHUIIOB PAOOThI, MAPKUPOBKU U 0003HAYEHUH OCHOBHBIX PaIi03JIEKTPOHHBIX

KOMITOHEHTOB;

e [pUOOpPETEeHHE HABBIKOB Pa0OTHI € MAIbHBIM U U3MEPUTEIBLHBIM 000PYyI0BAHUEM;
e [pUOOpPETEHHE HABBIKOB MOHTAKa/JIEMOHTAKa PaIn03JIEKTPOHHBIX KOMIIOHEHTOB;
e M3y4yeHHE PUHLIUIIOB U3rOTOBJICHUS IEUATHbIX IUIAT.

2. Mecto ucuuIiuinHbl B cTpykrype OIl

JucuuruinHa «Pu3ndeckuil 1 paJMOMOHTaXXHBIM MPAKTUKYM» OTHOCHTCS K 4acTH (HOpMUpPYEMOM
ydacTHUKaMu oOpa3oBaTenbHbIX oTHOIIEHUH (B1.B.07) oOpa3oBarenbHO IporpaMMbl 1O HalpaBICHUIO
03.03.02 ®dusuka. [Ipeanaraemast AMCHUILIMHA ONUPACTCS HA 3HAHUS, ITOJIyYEHHbIE paHee B  IIpoliecce
OakamaBpCKOH TOATOTOBKM B paMKax oOmero Kypca (HU3UKH, KypCOB:

«TexHoyoruss COBPEMEHHOI0 (hPU3UYECKOI0 IKCIEpUMEHTay, «Pannodusnka 1 3J1eKTPOHUKA»

Jl1s ocBO€HUS JaHHOW JUCLMILIIMHBI CTYIEHT JTOJIKEH:

3HaTh: QU3NYECKYI0, €CTECTBEHHOHAYUYHYIO CYIIHOCTh IpPOOJEM, BO3HUKAIOUIUX B XOJE
pohecCuoHANBbHOM eI TENbHOCTH, OCHOBHBIE TEHACHIIMU PAa3BUTHS B pa3pabOTKe NPUOOPOB U METOJI0B
9KCHEPUMEHTAJIbHON (U3MKM; METOJUKU aHallM3a COBPEMEHHBIX (PU3MKO-TEXHUYECKUX MpoOieM,
CIOCOOBI M METOJbI PEIICHUs AKCIEPUMEHTAIbHBIX U TEOPETHUECKUX 3a/ay pa3paboTKu mpuOOpoB U
METO/I0B SKCIIEPUMEHTAIBLHON (PU3UKH; TEOPETUUYECKHE OCHOBBI, OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIENIH
paaro(du3NKu, OCHOBHBIE MOJIOXKEHHS METOJ/IOB MPE/ICTABICHHs] CUTHAJIOB U BOIIPOCHI MPeoOpa3oBaHMs
CUTHAJIOB JIMHEMHBIMM, NapaMETPUUECKUMH W HEIMHEHHbIMM LensMHu ((PUIbTpalus, YyCHJIICHHE,
JNETEeKTUPOBaHUE, MpeoOpa3oBaHue YacCTOThI, MOIYJISALMS, T€HEepalus); MNPUHIMIBI JEHCTBUS TUIIOBBIX
paTMOTeXHUYECKHX KacKagoB (yCHJIMTENb, JETEeKTOp, IpeoOpa3oBaTelb YacTOThl, T'eHepaTop,
MOJYJIATOpP); TEOPETHUECKHE OCHOBbI LU(POBOH  PAaTUO3IEKTPOHUKH, KOMOWHALMOHHBIE H
HOCJEI0BaTeNbHbIE  JIOTUYECKHE  YCTpOicTBa,  LU(PO-aHAJIOrOBblE M aHAJIOro-Uu(pOBbIE
npeoOpa3oBaTey.

YMeTb: OCyIIECTBIATH OTOOp MaTepualla, XapaKTepU3yIOLEro o0iacTb NpUOOPOB U METOJOB
AKCIEPUMEHTAIbHOW (U3UKH, C YUETOM KOHKPETHOW HAyYHOW MM TEXHMYECKOH 3a/layM; KpUTUYECKU
aHaAJTM3UPOBaTh COBPEMEHHbIE (DU3UKO-TEXHUUYECKUE MpOOJeMBbl, CTaBUTh 3aJaud M pa3padaTbiBaTh
IporpaMMy HMcCCie10BaHus, BEIOUPATh a/IeKBaTHBIE CIIOCOOBI M METO/IbI PELICHUS SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX 3a/ad, UHTEPIPETUPOBATh, MPEACTABIATh M NPUMEHATH IOJIYYEHHBIE PE3YJIBTATHI,
UCXOAS W3 TEHIEHIMH pa3BUTHA NpUOOPOB M METOJIOB IKCHEPUMEHTAIbHOW (DU3MKH; TOHHUMATH,
u3jgaraTb W KPUTUYECKH aHATU3UPOBaTh 0a30BYI0 oOmIehu3ndeckylo HHGPOPMALUIO; MOJIb30BATHCS
TEOPETUYECKUMH OCHOBAaMH, OCHOBHBIMU TIOHSATHUSIMH, 3aKOHAMH M MOJEISMH  paauo(pU3HKH,
MaTeMaTHYECKHU OMUCHIBATh IMHEWHbIE, HETMHEWHBIE U TapaMeTpudeckue U HU(poBbIe LEenu.

HNmerb: HaBbIKM paboOThl B HAyYHOM KOJUIEKTHBE, HAaBBIKM II€JICTIOJIaraHMsl, TJIaHUPOBAHMUS,
peanu3aly HEOOXOIUMBIX BHJOB JAEATEIbHOCTH, OLEHKHM M CaMOOLIEHKHU pe3yJIbTaToOB AESTEIbHOCTH
[0 pEUIeHHI0 HayyHbIX 3aJad B 00JacTH NpUOOPOB U METOJNOB SKCIEPUMEHTAIbHOW (QU3UKH;
NPaKTUYECKUH ONBIT pabOThI C PaMO3IEKTPOHHBIMUA CUCTEMaMU OOpabOTKHU U aHAIN3a dIEKTPUIECKUX
CUTHAJIOB; HaBbIK aHAJIN3a U CHHTE3a aHAJIOTOBBIX U IM(PPOBBIX IIeNei; HaBBIK pabOTHI C MPOrPaMMHBIM
obecnieuenueM Electronics Workbench 5 unu np.; Binagets npuemMamu U TEXHOJIOTHAMU IIeJIeTOIaraHus,
Lelepeanu3alil U OLEHKH Pe3yibTaTOB JAEATEIbBHOCTU 0 PEUICHWI0 HAYYHBIX 3a1ad pa3paboTKH
nprOOpPOB M METOJOB SKCIIEPUMEHTATBHON (PU3HKH.
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3. IllianupyemMble pe3ybTaThbl 00y4eHUs! MO AUCHUTIMHE

3.1. KomnereHuuu, GopMHPOBAHMIO KOTOPBIX CHOCOOCTBYeT AMcUHUILIMHA [Ipun ocBoeHUH
JTUCIUTIIMHBL (OpMUPYIOTCS clenayromniue kommneTeHuu B cooTBeTcTBUH ¢ ®I'OC BO mo ganHOMY
HaIpaBJICHUIO IOJTOTOBKU:

Crnioco0eH MpoBOIUTH TEOPETUYECKUE U IKCIIEPUMEHTAILHBIE UCCIIEIOBAHMS, HHHOBAIIMOHHBIE U
OTIBITHO-KOHCTPYKTOPCKHE pa3pabOTKu B 001acTu (yHIAMEHTAIBHOW U MPHUKIATHON (U3UKU B COCTABE
uccienoBaTeabckux koyiekTuso (ITK-6)

3.2. [lepeyeHb IMJIAHHPYEMBIX Ppe3yJbTATOB O0OYYEeHHS] MO AUCIHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEeHNS (POPMUPYEMBIX KOMIIeTEeH N

B pesynbpTaTte ocBOEHUS AUCHUTIIMHBI 00YYaIOUIHIICS TOMHKEH:

3HaTB: TEOPETUYECKHE OCHOBBI AaHAJIOTOBOM W IM(PPOBOM PaAMOIIEKTPOHHUKHU; (PUIUKO-
XUMHYECKHE MPOLECCHl MPH NaiiKe HU3KOTEMIEPaTypHbIMU MPUIIOSIMH; BIUsSHHE (PItOcOoB Ha (HU3HKO-
XUMHUYECKHE MPOIECCHI ITPH MalKe METAJUIOB; OCHOBHBIE IPHUEMBI pa3pabOTKU M U3TOTOBICHUS IIEUaTHBIX
IUIaT; MPaBHJIa TEXHUKH O€30MaCHOCTH B Ja0opaTopuu pagrno(u3nKy U SJIEKTPOHUKH.

YMeTb: pa3pabarbiBaTh CXEMbl MIPOCTEHIINMX DJIEKTPOHHBIX YCTPOMCTB; HCIHOJIb30BaTh U
IPUMEHSITh OCHOBHYIO JIEKTPOHHYIO 3JIEMEHTHYIO 0a3y; pa3pabaThiBaTh MME€YATHBIC IUIATHI, MPOBOIUTH
MEXaHUYECKYI0 M XHUMHUYECKyI0 0oOpaOOTKy IMe4aTHBIX IIaT C MOCNIEAYyIoIIel maiikoil; ucciaenoBaTh
AMIUTUTYIHBIE, aMIUTUTYTHO-9aCTOTHBIC B (Da30BbIe XapaKTEPUCTUKH IIEKTPOHHBIX. YCTPOHCTB.

HNmeTh: HaBBIKH MasIbHOTO MAaCTEPCTBA; OMBIT Pa3paOOTKU U U3TOTOBICHHUS SJIEKTPOHHOM
TEXHUKH; OIBIT PabOThI C KOMITBIOTEPHBIMH MPOTPAMMHBIMH MPOAYKTAMH PaJUO03JIEKTPOHHOTO
nasnadyenus (Elektponics Workbench, EWB Layout u ap.); ombIT paboThl ¢ HCTOYHHKAMH THTAHUS,
TeHepaToOpaMH CUTHAJIOB U M Pa3IMYHBIMHU U3MEPHUTEIBHBIMA TTPUOOPaMH.

4. O0beM U coaepKkaHue TUCHUTITHHBI
OO0BeM TUCHIUIUIMHBI COCTABIISAET 3 3a4eTHBIX equHuIlbl (108 akameMuyeckux 4acoB)

4.1. Conep:xkanue JUCHMILUIMHBI MO pa3gejaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYA0EMKOCTHI0 3aHATHI JIEKIIUOHHO-CEMHUHAPCKOI0 THIA

OO0beM MHOW KOHTAaKTHOM pabOTHI M CAaMOCTOSITENbHON PadOThl 00YYArOIIErocs Mo TUCIUIUINHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEIHLHON MPOTPAMMBI.

Ne Buapl 3ansTuid, ux DOpMBbI TEKYIIETO
/1 Paznenst (Temsbl) e 00BeM (B ak.uacax, 1o KOHTPOJIS yCIIEBAEMOCTH (110
JIACTIUTITUHBI 3 O4HOIi popme 00yUeHusT) ouHOH popme 00ydeHwHs)
=
8 3anATHA SanATus .
JIEKIHOH- ceMuHap- @DopMBI TPOMEKYTOUHON
HOT'O THIIA CKOTI'0 THIIA arTecralnn
1. | OcHOBEHI TAsIILHOTO JETA. 7 2 2 Bxonnas JIMarHOCTHKA:
CEMUHAp | TEeMaTUYECKUU oIIpoc

yUalluxcs ¢ MOCeTyIONM
00CyXKJIEHUEM DPEe3yJIbTaTOB

Ha OCHOBE 3HAHWH
MOJIYy4EHHBIX B Kypcax
"Xumus",

"OnekTpuuecTBo",
"Pagnodusuka u

3JIEKTPOHMKA".
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2. | Homenknarypa ANIEKTPOHHBIX
KOMITOHEHTOB.

6 mabdop.

3aHATHUC

Onpenenenue,
Kiaccuukanus u
HU3MEPCHHE rapameTpoB
pPa3NUYHBIX JUHEHHBIX W
HEJIMHECHHBIX
PaAMOAIEKTPOHHBIX
KOMIIOHEHTOB.  (3a4eT I0
TEeME)

3. | Paspabotka ¥  WM3rOTOBIICHHE
I€YaTHbIX ILUIAT.

6 madop.

3aHATUC

PazpaboTka  3JEKTPOHHBIX
cXeM o 3aJJaHHIO
npernojiaBaress, pa3padoTka
AJIEKTPOHHBIX MaKeTOB
TICYATHBIX TUIar,
CaMOCTOSITEIILHOE
U3TOTOBIICHHE  TEYaTHBIX
iaT. (3a4er 1o TemMe)

4. UccnenoBanue OCHOBHBIX
XapaKTEPUCTHK DIIEKTPOHHBIX
YCTPOMCTB

6 madop.

3aHATUC

CamocrosiTenbHOe
U3y4YCHUE I PPOBBIX
paTuon3MEPUTEIHLHBIX
puOOpPOB. Cusrue
OCHOBHBIX  XapaKTCPUCTHUK
pa3paboOTaHHBIX YCTPOKCTB
W BUPTYITbHBIX
aHaJIOTOB.

(3a4er Mo Teme)

3. OcHoBHBIE TIpHEMBI Pa3padOTKH,
M3TOTOBJICHUS " peMOHTa
aHaJI0roBOM1 3JIEKTPOHHOU
TEXHUKH.

6 mabop.

3aHATUEC

3HAKOMCTBO Ha IPAaKTUKE C
OCHOBHBIMH npueMamMu
IIOMCKAa HEHUCIPAaBHOCTEH B
PAANOIJICKTPOHHBIX
yYCTpOMCTBaXx.

6. OcHoBHbBIE TIpHEMBI Pa3pabOTKH,
W3TOTOBJICHUS U peEMOHTa
udpoBoi AIEKTPOHHOU
TEXHUKH.

6 madop.

3aHATHUC

Teopetnueckue OCHOBBI
UQPPOBOH  ANEKTPOHUKH,
OCHOBHBIE IPUEMBI
MOHTaXXHOM  paboTel ¢
G poBEIMU

MHKpOCXeéMaMi 3HaKOMCTBO
Ha MpakTUKE C OCHOBHBIMHU
pueMamMu IIONCKa
HEUCIIPABHOCTEN B
HUQGPOBBIX  3JEKTPOHHBIX
YCTPOMCTBAX.

4 nabop.

3aHATHUC

3aueTsl 1o TeMawm,
KOHTaKTHas padota - 36 u.
DK3aMeH, KOHTaKTHast
pabora - 4 4.

Hroro o gucrumimHe:

10

40

DK3aMmeH
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4.2. Pa3BepHyTO€ ONMCAHUE COJAEPKAHUA TUCHUILUINHBI N0 pa3aejiaM (TeMam)

1. OcHOBBI AsILHOTO JIENa.
TexHuka 6e30macHOCTH TpU paboTe ¢ ANEKTpUYECTBOM. JIeHCTBHE IIEKTPHUUECKOTO TOKA Ha OpraHU3M
YEeJIOBEKa B 3aBUCUMOCTH OT CHJIbI TOKA, YacTOTHI, BEIMYMHBI HANPSHKEHUS, MPOJOJIKUTEIBHOCTH
BO3JICHCTBUS U OCOOEHHOCTEH opranu3Ma. TexHnka 0€30MacHOCTH MPH BHITIOJTHEHUH PaTHOMOHTAXKHBIX
pabot. [IpoBepka nasibHUKA, KperieHUe JeTanei, naiika. Texauka 6e30macHOCTH [P MPOBEICHUN
TpeboBanmsi K paboueMy MeCTy paAMOMOHTKHHUKA - OCBEIIEHHOCTb, BEHTWISIMS, YHCTOTA,
UCTIONIb3YEMbIC HCTOYHUKHM THUTAHUS, Pa3MEUICHUE M COCIUHEHHUE JJIEKTPOMPUOOPOB M amnmaparypel.
Pexomenayemas nureparypa. Y CTpOHCTBO MasjibHUKA, BUABI HAsUIBHOTO 000PY10BaHUSI.
Temneparypa mnaiiku. MHCTpyMEHTBI: OOKOpPE3bI, CKaJbMeNb, MHUHIET, Kycaukdu. Marepuainbl U HX
cBoiicTBa. Bunsl coequnenuii, ananus ux npouHoctu. [IpaBunbHas naiika. [Ipumnown, ¢piarocel, kaHudob,
WX OCHOBHBIC XapaKTEPUCTUKU U yCJIOBUs NTpUMeHeHus. Buapl u kinaccudukaius npoBoaHUKoB. [laiika
CETOYEK M JIEMOHTaX NI€YaTHBIX IUIAT.

2. HoMeHKIaTypa 3JeKTPOHHBIX KOMITOHCHTOB.
Knaccudukanus paguoneraneid u KOMIOHEHTOB. OCHOBHBIE BUIBI pajguojeTaned, ux (QyHKIHHU,
Ha3Ha4YeHHE, KJIacCU(PUKALUSI U MAPKUPOBKA. CXEMBI SJIEKTPUUYECKUE TPUHIIUTTUATIBHBIE, UX
Ha3HayeHue, 0003HaYeHNE HA HUX  Pa3IUYHBIX SJIEMEHTOB.

3. Pa3paboTka 1 M3roTOBJICHUE TICUYATHBIX ILIAT.

Marepuasibl 1 ux cBoicTBa. Buabl coequHenuit, ananu3 ux npoyHoctu. [IpaBuibHas naiika. [Ipunowu,
¢urockl, KaHU(OIb, UX OCHOBHBIC XapaKTEPUCTUKU M YCIOBHS MpUMEHEHHs. Buapl u kinaccupukamus
poBOAHMKOB. [lalika ceTouek u JEMOHTaXX MeYaTHbIX IJIaT.

4. UccnenoBaHue OCHOBHBIX XapaKTEPUCTUK IEKTPOHHBIX YCTPOMCTB.
TexHoa0rHs U3roTOBJICHUS MEYaTHBIX IJ1aT B Ja0opaTopHbIX ycnoBusx. [IporpammHoe oGecrieuenue 1is
TPacCUPOBKU MeUYaTHBIX MaT. M3rorosnenne neyaTHeix miaT. MOHTaX U IpOBEpKa CXEM: BBIITPSIMUTENH,
aBTOr€HEPATOp Ha TPAH3MCTOpaX, YCHIINTENIN HU3KOW YaCTOThI, CTAOMIIN3aTOPBI HANPSKEHUS.

5. OcHOBHBIE TPUEMBI PEMOHTA AHAJIIOTOBOI 3JIEKTPOHHOM TEXHUKH.
[Tpunuuna paboThl OCHOBHBIX AJIEKTPOM3MEPUTENBHBIX MNpHOOpoB. MynbTumeTp, ocuuiorpad,
4aCcTOTOMED, TeHEPATOPhl Pa3IMYHBIX CUTHAIOB. YTIyOJIeHHOE N3yueHHe Ha ITpuMepe ocuusuiorpada.

6. OCHOBHBIE TPHEMBI PEMOHTA U (PPOBOI ITEKTPOHHON TEXHUKH.
[TpuHnmna paboTbl OCHOBHBIX  IIM(POBBIX  ANIEKTPOU3MEPUTENBHBIX  MPHOOPOB. MyJbTUMETD,
ocuusuiorpad, 4acToToMep, FeHepaTopbl Pa3IMUHBIX CUTHAJIOB. YTIyOJIeHHOE U3yUYeHHE Ha IpUMEpe
ugpoBoro ocuuiiorpaga.

7. PaboTta B BUpPTyaJIbHON cpejie MPOrpaMMHBIX KOMIUJIEKCOB PaJHOAJIEKTPOHHOIO Ha3HAYCHHS
(Elektponics Workbench, EWB Layout u ap.) mo pa3pa®oTke U Halla)KUBaHHUIO 3JIEKTPOHHBIX CXEM U
W3TOTOBJICHUIO TI€YaTHBIX IJIaT.

5. O6pa3zoBareibHbIE TEXHOJIOTUH

C uenbto noBblIeHUs 3PPEKTUBHOCTU 00yUeHHs PU3UKE KaK Ha JIEKIHIX, TaK U Ha MPAKTUYECKUX
3aHATUSAX  UCHOJB3YIOTCS  COBPEMEHHbIE 00pa3oBaTelbHbIE TEXHOJOTHH:  MH(OPMALMOHHO-
KOMMYHUKAIlMOHHbIE, NP00JIeMHOr0o o00y4YyeHHsl, Pa3BUTHS KPHUTHYECKOr0 MbIILICHUS,
uccaeoBaTe/ibckue  MeToAbl. [Ipy  camocTosATeNbHOM  paboTe  CTYJEHTOB  MPHUMEHSIOTCS
AUCTAHIUOHHBIX GOPMBI 00y4eHHUH.

Ha 7nexkuumoHHBIX 3aHATUSAX HCHONB3YIOTCS MYJIbTHMEIUIHbIE Ipe3eHTalul, LIu(ppoBbIe
oOydaronue MporpaMMbl, KOMIIBIOTEpHBbIE (UIbMBI, YTO MO3BOJIAET JOCTYIIHO H3Jlarath yueOHBIN
MmatepHuai. MHOTHE CTYAEHTHI, UMEIOIINE I0Ma KOMITBIOTEP, MCIIOJB3YIOT 00ydaloye mporpaMMsbl st
BBITNIOJIHEHHSI TBOPYECKOTO JOMAIIHErO 3aaHus, C pe3yJbTaTaMy KOTOPOrO BBICTYNAIOT Ha JICKIUSX.
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OTO TO3BOJSET KOHTPOJMPOBATH  CAMOCTOATENBbHYIO paboTy  CTYIEHTOB,  pacUIMpATh  UX
00pa3oBaTENBHYIO CpeLy.
B coBpemMeHHBIX ycIOBHAX OOy4YeHMs B BBICIICH IIKOJIE 0CO00€ 3HAUEHHUE IMPHUAACTCS
Pa3ITUYHBIM HHTEPAKTUBHBIE (POPMaM U METOAaM 00yUCHHS, KOTOPbIe OCHOBAaHbI Ha AUAJIOTOBBIX (hopmax
no3Hanus. OnpeneneHHoe 3Ha4YeHue MpHU 3TOM OTBOAMTCS y4eOHbIM (puibMaM. Takue (UIbMBI MOTYT
UCIIOJIb30BATHCSI B KAUECTBE BCIIOMOTATEIBHOTO CPEJICTBA HA 3aHATUAX. [IprMeHsieTcst OHU, Kak IPaBHIIO,
B T€X CIyyasx, KOrja y4yeOHbI MaTepuan HelOCTYIEH IS BOCIPUATHS B OOBIYHOM (opmare yueOHOro
npouecca. B apcenarne nadoparopuu 1eMOHCTPAIMOHHOTO AKCIIEPUMEHTA MHOTO PA3IMYHbBIX 00yYaroIX
¥ HayYHBIX (DHIBMOB O PA3IUYHON TEMATHKE.
Hcnonp3oBanue Mpo0JeMHOT0 O0y4eHHsl T[IO3BOJSIET CTYJIEHTaM II0YyBCTBOBAaTbH
CIIO)KHOCTh (D)M3WYECKHUX SBJICHUH, MOHATh HUX CYTh, MOOYIUTh MX K CAMOCTOSITEIbHOMY PpEIICHUIO
npoOJieMbl, €€ OCMBICICHHIO, MONBITATHCS IIOCTAaBUTH ce0s Ha MECTO HM300peTaTers, HCIbITaTh
YIOBJIETBOPEHHUE OT MHTEILICKTYaIBHOTO Tpyna. Vcronb30BaHNE TEXHOJIOTUH MPOOJIEMHOTO O0YYECHUs
npeaycMaTpUBaeT Ha 3aHATUSAX I10 ONTHUKE AaKTyaJH3MpOBaTh OINOPHBIX 3HAHUS; BO3HHUKHOBCHHE
npoOJeMHON CHTyalnu; HaXOXICHHE croco0a pemeHns IMyTeM JIOTaJKH WM BBIIBI)KEHUS TUIIOTE3bI,
JI0Ka3aTeJIbCTBO TUIOTE3bl WM JOTAJKH; NMPOBEPKa MPAaBUIBHOCTH pemieHus mpodiemsl. [IpodiemHoe
o0ydYeHHe HMCIOJB3YI0 Ha dTarne OOBSICHEHHS HOBOIO MaTepuasa B (hopMe MpoOJIEeMHOTO M3JI0KEHUS U
IIOMCKOBOM (3BPHCTHYECKON) Oece/ibl, Ha 3aBEpILIAIOIIEM ATAIe 3aKPEIUICHNs] IPOHICHHOT0 MaTepraia u
Opd TIOBTOPEHUHM TIPH pEIICHHH TBOPYECKMX 33734, B XOJE€ CaMOCTOSTEIbHOH paboTHl,
UCCIIEI0BATEIbCKHUX 3aJaHUIH TEOPETUUECKOTO U AKCIIEPUMEHTAILHO-HCCIIEA0BATEIBCKOTO XapaKkTepa.
Hcnonp30BaHne TEXHOJOTHH MPOOJEMHOro OO0y4YeHHMsl TIO3BOJSIET HAYYHUTh CTYJICHTOB
CaMOCTOSITENTEHO MBICIIUTB, CAMOCTOSITEIIEHO TIOy4aTh 3HAHUS, aHAIM3UPOBAThH U JIeNaTh BHIBOJBL. [Ipu
npoOJIEMHOM MOAX0JIe K O0YUYEHHIO €CTh BO3MOXKHOCTb YWTH OT MeXaHHuYecKkoro 3arnomMuHanus. Korna
CTaBHTCS TpoOJIeMa, CO3JAaeTCs TeM WJIM WHBIM CIIOCOOOM NpoOJeMHas CHUTyalHs, y CTYISHTOB
HOSBIISIETCS UHTEPEC, OHU AKTUBHO BKIIIOYAIOTCS B IMPOLIECC PEILICHHsI TPOOIEMBI - BCE 3TO CIIOCOOCTBYET
JTydIIeMy YCBOCHHIO MaTepuaa, puyeM OoJIbIlasi 4acTh yCBAaMBAETCSl HEITPOU3BOJIBHO.
[TpenBapuTeTbHO OATOTOBUB CIIEIIHATFHOE CO/IEPIKaHNe N3y9aeMOro MaTepraa, B TPYyIIax ¢ BHICOKHM
ypOBHEM C(HhOPMUPOBAHHOCTH YMEHHUH CaMOCTOATENIbLHOM paboThl, UCIIOIB3YIOTCS TEXHOJIOTHU Pa3BUTHS
KPUTHYECKOTO MBIIUICHUs. KpuTHUeckoe MBIIIICHHE TPOSBISETCS B Pa3yMHOM PAacCMOTPEHHUU
pa3sHO0Opa3us MOAX0/0B, BEIPAOOTKE Pa3IMYHBIX apryMEHTOB C TE€M, YTOOBI BHIHECTH OOOCHOBAaHHbBIE
CYXJICHUSI W HE3aBHCHUMBIC MpOAyMaHHble pemeHus. OpHeHTalus Ha KPUTHYECKOE MBIIUICHHE
HpearnonaraeT, YT0 HUYTO He NMPUHMMAETCS Ha Bepy M KaXIbli CTYJIEHT, HEB3Upas Ha aBTOPHUTETHI,
BbIpa0aThIBaET CBOE MHEHHE B KOHTEKCTE M3y4aeMOro Mmarepuaia. boibinoe pois B (GOPMHUPOBAHUU
po0OJIEeMHOT0 00yUEHHSI UTPAIOT KOMITBIOTEPHBIE TPOrPaMMBbl MOJICIIUPYIOIINE pealIbHbIE JEKTPUIECKHE
[EeNH, PaJHOIEKTPOHHBIE YCTPOWCTBA M DJIEMEHTHl M BO3MOXKHOCTH CpPaBHEHHSI BHPTYaIbHBIX
pe3ynbTaToB ¢ peanbHbIM dkcriepuMeHTOM (Electronics Workbench 5).
TexHOI0THH HCTTONTF30BAHUS HCCJIEI0BATEIbCKUX METOI0B TPUMEHSIOTCS KaK TIPU OpTaHU3aluu
U TPOBEJICHUU HCCIIEI0BaTeNIbCKUX JIaOOpaTOpHBIX pPAadOT, Tak W MPH CaMOCTOSTENbHON paloTe.
Co3pnarotes yciaoBus, IPH KOTOPBIX CTYJEHTHI CAMOCTOSATENIEHO U OXOTHO MPUOOPETAIOT HEAOCTAIOIINE
3HaHUS U3 Pa3IMYHBIX MCTOYHHKOB; Y4aTcs IMOJIb30BAThCS MPUOOPETCHHBIMH 3HAHHUSMU JUIS PEIICHUS
MIO3HABATENBHBIX M MPAKTUYECKUX 3a/1a4; MPUOOpEeTaloT KOMMYHHKAaTUBHbIE yMEHUs, paboTas B mapax,
TpyMIIax; Pa3BUBAIOT HMCCIEIOBATEIbCKHE YMEHHUS TpPH BBIABICHHU MpoOiieM, cOope uH(pOpMaIuH,
NPOBEICHUN HAOJIOJICHUHA U 3KCIIEpHMEHTa, aHallu3e, MOCTPOCHUU TUIOTE3, 0000IEHNH; Pa3BUBAIOT
CHCTEMHOE MBITIICHHE.
Vcnonb3oBaHue JTaHHOM TEXHOJIOTUM BO BHEYPOUHOE BpEeMs MOMOTAeT OpraHW30BaTh HAay4YHO-
HCCIIEIOBATEIbCKYIO ACATEIBHOCTD CTYyJeHTOB. [Ipn 3TOM CTy/eHThI 00ydaroTcss TPaMOTHO BBITIOJIHSATD,
0(pOpPMIIATH U PE3EHTOBATh CBOM MCCIIEJOBAHUSI.
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Pazpabotka m000r0 PpagMO’IEKTPOHHOTO YCTPOWCTBA COMPOBOXKAAETCS (puU3MUecKuM U
MaTeMaTHYeCKuM  MojenupoBaHueM. (Dusndyeckoe MOJECIUPOBAaHME  CBS3aHO € OOJBIIMMHU
MaTepHaJbHBIMU 3aTpaTaMM, IOCKOJIBKY TpeOyeTcs HW3TrOTOBIEHHE MAKETOB M HX TPYJI0EMKOE
uccienoBanue. Yacto gusnmueckoe MOJEIUPOBAHUE MPOCTO HEBO3MOXKHO M3-3a OOJBILON CI0XXHOCTH
ycTpoiicTBa. B aTOoM ciyyae mpuOerarmoT K MaTeMaTH4eCKOMY MOEITUPOBAHHIO C HCIIOJIb30BaHHEM
CPE/ICTB M METOJIOB BBIUMCIUTEIBHOM TeXHUKH. Hanmpumep, u3BectHbiii naker P-CAD couxepxut 010K
JIOTHYECKOTO MOETUPOBAHUA IUQPPOBBIX YCTPOHCTB, OJHAKO JJS CTYJCHTOB, OH MPEICTaBISET
3HA4YMUTENbHbIE TPYAHOCTU B OCBOeHMHU. Kak moka3an aHanu3 coCTOSHUS IPOrpaMMHOI0 00eciedeHus 1o
CEMOTEXHMUYECKOMY MOJICIMPOBAHUIO HA 3Talle HA4aJbHOTO OCBOEHHUS LIEJIECO00pPA3HO HCIOJIb30BATh
paspabotky ¢upmbl Interactive Image Technologies (Electronics Workbench). Ocobennoctsio
nporpamMbl EWB siBisiercss Haquuue KOHTPOJIBHO-U3MEPUTENBHBIX MPHOOPOB, 1O BHEUIHEMY BHIY,
OpraHOM YIPABJIECHUS U XaPaKTEPUCTUKAM MAKCHUMAJIbHO MNPHOIMKEHHBIM K HMX HPOMBIIUICHHBIM
aHajoraMm, 4YTO CIIOCOOCTBYET TPHOOPETEHHIO TPAKTUYECKUM HaBBIKAM paboTel ¢ Hambosee
pacrpoCTpaHEeHHbIMH TPUOOpPaMU: MYJIbTUMETPOM, OCLHMILIOrpadoM, TeHEpaTOPOM U JIp.

K »s10it mporpamme cnenyer nobaButh Takxke nporpammy CircuitMaker 6.0 ¢upmsr MicroCode
Engineering, cogepskaniyto oOmmMpHY0 OMOIHOTEKY dJIEKTPOHHBIX KOMIIOHEHTOB.

Ota nporpamMMa mupoko onucana B uznanuu B.M. Kapnamyka «OnexTpoHHas nabopaTopus Ha
IBM PC. IIporpamma Electronics Workbench u e€ npumenenue».

Bbosburyro nomouib okassiBaeT Moodle (MoaynbHas 00beKTHO-OPUEHTHPOBAHHAS! IMHAMHYECKAs
yueOHas cpesia) — 3TO CBOOOHAS CHCTEMa yIIpaBlieHHs 00ydeHHEeM, OpUEHTHPOBAaHHAS MTPEXK/IE BCETO HA
OpraHu3allMi0 B3aMMOJEHCTBHMS MEXIY IpernoAaBaTeieM M CTYAEHTOM, XOTS MOAXOAUT M JJs
OpraHu3aIy TPATUIIMOHHBIX JUCTAaHIIMOHHBIX KYPCOB, a TaK e MOIACPKKH U OYHOTO O0YUYCHHSI.

6. YueOHO-MeTOAMYeCKOE 00ecTieYeHHe CAaMOCTONATEILHOI padoThl 00ydyaromuxcs \

C uenbio MHPOPMAIIMOHHOTO OOecrieueHus: U MOBbIMIEeHUs () (HEKTUBHOCTH 00pa30BaTEIbLHOTO
nporecca U B cootBeTcTBUU ¢ TpeboBaHusimMu OI'OC BO k peanuzanun o0pazoBaTeIbHBIX MPOrpaMM
co3/1aHa IEKTPOHHAsE HHPOPMAIIMOHHO-00pa3oBarenpHas cpefa ynuepeurera (qanee — SMOC).

SUNOC UBI'Y Britoyaet B ceds: CUCTEMY 3JIEKTPOHHOMN MOAIEPKKH 00pa30BaTeIbHOrO Mpoliecca,
peaTn3yIoNIyI0 B3aUMOICHCTBIE MEXIY €r0 YYaCTHUKaMU (B TOM uuciie nHTepdenc s oJib30oBaTelen
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH); BHEIIHUE 3JIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMbI; BHYTPEHHIOIO
AIIEKTPOHHYIO OMOINOTEKY; opuninanbHblii BeO-caiT VIBI'Y 1 BeO-cailThl CTPYKTYpHBIX MOJpa3/IeIeHHI;
KOPIIOPATUBHYIO 3JIEKTPOHHYIO MOYTY M (haiiiloBble XpaHWIIUINA KOPHIOPATUBHOM ceTH; O(pUIMaIbHOEe
coobmectBo MBI'Y B counanbHOl cetn «B KOoHTaKTe).

BOUNOC UBI'Y obecnieunBaert:

JOCTYT K y4eOHBIM IUIaHaM, pabo4yuM MporpaMMamM AUCUUILINH (MOTyJel), MPaKTHK, K U3aHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM U JJIEKTPOHHBIM O00pa30BaTeNbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpammax;

¢ukcanuio xoma o0pa3oBaTENBHOTO MPOIECCa, PE3yJIbTAaTOB NMPOMEXKYTOYHOM aTTecTallud U
PE3yIBTATOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHON IPOTrPaMMBI

BO3MOKHOCTh TPOBEJCHUS BCEX BUJAOB 3aHATHUMH, NMPOLEAYpP OLIEHKU Pe3ysbTaTOB OOy4YeHHS, B
ciTydae PUMEHEHUS SJICKTPOHHOTO 00yYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH;

(dbopMHUpoOBaHKE SIEKTPOHHOTO MOPT(HOINO 00ydaroUIerocs, B TOM YHUCIE COXpaHEHHe padboT
00yyJaromerocs, pereH3nii ¥ OIeHOK Ha 3TU pabOTHI CO CTOPOHBI JTIOOBIX YYACTHHKOB 00pa30BaTEIILHOTO
nporiecca;

B3aMMOJICIICTBIE MEXIY YYaCTHUKaMH 00pa30BaTeIbHOrO IMpoliecca, B TOM YHCIE CHHXPOHHOE
U(MIM) aCHHXPOHHOE B3aMMOJICHCTBHE MOCPENCTBOM ceTu «IHTepHeT».
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7. XapakTepUCTHMKA OLEHOYHBIX CPEACTB /UISl TeKYyIIero KOHTPOJISl YCIeBaeMOCTH M
NMPOMEKYTOYHOI aTTecTaAlMK 00yYaOIINXCS 0 THCHUILINHE

OCHOBHBIMU BUJIaMHU ayAUTOPHOW PaOOTHI SBISAIOTCS JEKIUH W TMPAKTUUECKUE W JabopaTOpHbIE
3aHATHA. B X0z€e nekiuii npenoaaBaTesnb U3araeT U pa3bsiCHIET OCHOBHBIC TOHSATHS TEMBbI, CBSI3aHHBIE C
HEH TeopeTHYeCcKHe U MPaKTHIECKUE MPOOIIEMBI, JaeT PEKOMEHJAIIMU K CAMOCTOSATENIbHOM padoTe.

bakanaBpckass MOArOTOBKa IIpennojiaraeT IPaKTUKO-OpUeHTUpoBaHHOe oOyuenue. [lo 3Toit
NpUYMHE OCHOBHOHW (hOPMOH M3yueHHs Kypca SIBISETCS MPAaKTHUYECKHe U J1abopaTtopHblie 3aHATus. OHH
CITy’KaT CPeICTBOM KOHTPOJIS IIPENOJaBaTesIeM YPOBHS ITOATOTOBICHHOCTH CTYICHTOB; 3aKpEIJICHUS
U3yYEeHHOTO MaTepHualia; pa3BUTHS YMEHHUS M HAaBBIKOB pEIICHUS 3a7ay, MPOBEICHHs J1aOOpaTOPHOTO
SKCIIEPUMEHTA, aHaM3a PE3yJIbTAaTOB HAYYHBIX HCCIICJOBAHUM, MOATOTOBKH IOKIAIO0B, COOOIICHUH,
nproOpETEHN OTBITa YCTHBIX ITyOJIMYHBIX BHICTYIUICHUH, BEACHUS TUCKYCCUH, apTyMEHTAIUU U 3aIIUTHI
BBIJIBUTAEMBIX [TOJIOKEHUH.

@opMbI TEKYIIET0 KOHTPOJIA:

- tectupoBanue B cpene DMOC (MoxynbHas 00bEKTHO-OPMEHTUPOBAHHAS JMHAMUYECKas ydeOHas
cpena) mpy MOATOTOBKE K BHIIOJIHEHHIO J1a00PaTOPHOTO MPAKTHKYMa;

- TBOPYECKHE TOMAIIHNE 3a/IaHHS;

- IPOBEPKa BBHIIOJIHEHHSI HHIMBUYJIbHBIX JIOMAIIHUX 3a/IaHUii;

- pa3IMYHbIC BUIbI KOJUTOKBIYMOB (TTHCbMEHHBIH, YCTHBIN);

- KOHTPOJIb BBIIIOJIHEHHUS U TIPOBEPKA OTYETHOCTH I10 JTA0OPAaTOPHBIM paboTam;

- cobecenoBanue, KoHCybTanuu B cpeae DMOC;

Bo3moxxHBI H pyrue (OpMBbI TEKYIIEro KOHTPOJISA, KOTOPbIE ONPEASNSAIOTCS NpenoaaBaTes MU
kadenps! u pukcupyrorcs B POC.

Texkyuuii KOHTPOJIb MPOBOJUTCS B MEPUOJ ayJUTOPHOM U CaMOCTOATENbHOM paboThl CTYJEHTa B
YCTaHOBJICHHBIE CPOKH IO PACITUCAHUIO.

IIpoMeskyTouHasi aTTecTalMs 10 JUCLUILIMHE (ceccus) - 3TO (hopMa KOHTPOJIsL, MPOBOAUMAS 110
3aBEPIICHUIO W3YYCHUS AUCUIUIUIMHBI B ceMecTpe. TpaaulliOHHO, TUCIMILIMHBI BapUATHBHOTO IUKJIA
3aKaHYMBAIOTCS 3a4€TOM M0 MPAKTUYECKHM 3aHATUSAM U 3K3aMEHALMOHHBIM KOHTPOJEM IO TEOpUHU
JCITUTITIHEL.

B npomexyTouHyto arrecTanuio mo aucuumiinHe «Paguodusnka M 3eKTpOHUKA» BKIHOYAIOTCS
cienyromue GopMbl KOHTPOJIS:
- 3aI1IMTAa 110 JabOPaTOPHOMY MPAKTUKYMY;
- 9K3aMeH (YCTHBIN);

8. YueOoHO-MeTOIMUYecKOe 1 MHPOPMALIMOHHOE 00ecTieYeHre THCIUTLTHHbI

OcHOBHas IUTEpaTypa:
1. Kapnamyk B.FO. Dnexkrponnas nadoparopus Ha IBM PC, TIporpamma Elektponics Workbench u eé
npuMeHenue. 2-e u3f.,nep. M.: OO0 Uza. "COJIOH-P", 2001.
2. Kamkapos, A.I1. Bce o pagnoTexHI9eckoM MOHTaXe, U He TOJBKO. [ DIeKTpOHHBIN pecypce] :
VYuebnble mocobus — DnektpoH. nad. — M. | IMK Ilpecc, 2013. — 102 c. — Pexxum nocrymna:
http://e.lanbook.com/book/50567 — 3aru. ¢ skpana. [ DneKTpOHHBIN pecypc]. -
https://e.lanbook.com/book/50567#book _name

JlononHuTenpHAs TUTEpaTypa:

1. TexHoMOTHMS MPOU3BOCTBA MEUATHBIX 1u1atT : MoHorpadus / A. M. Mensenes. - M. :
Texnocdepa, 2005. - 358[2] c. : wi. - (Mup snekrponuku ; VII-10). - Bubmuorp.: ¢. 357-358. - ISBN 5-
94836-052-0 (manuune B 6ubnuoreke TYCVYP - 63 3k3.)
2. Ileuarnbie iatel. Konctpykiuu u marepuanst / A. M. Mensenes. - M. : Texnocdepa, 2005. -
302[2] c. : ma. - (Mup anekrponuku ; VII-07). - bubauorp.: ¢. 301-302. - ISBN 5-94836-026-1
(Hamaue
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B onOimoreke TYCVYP - 81 3k3.)
3. MonTasx u peryaupoBka paguoanmapatypsl [Tekcr] : yueonuk s [ITY / A. T. beneues. -
2-e u3., ucnp. u jnom. - M. : Beicmas mkona, 1971. - 303 c. (manuuue B 6ubmmorexke TYCVYP - 3 3k3.)
4. MouTax 1 peryaupoBka paguoamnmapatypsl [Tekcr] : yueouuk s [ITY / A. T. beneues. -
2-e u3., nepepad. u nom. - M. : Beicmas mkona, 1982. - 255 c. (manuune B 6ubnuoreke TYCVYP -4
9K3.)
Y4eOHO-MeToAnYeCcKOe Mocodue 1 MporpaMMHOe o0ecTieueHIe

1. PagrioMoOHTaKHBIE MacTepckue: YueOHo-MeToauueckoe mocooue / baunkosckmii H. K.,
['ynexo B. JI., Hukudopos A. H. - 2012. 34 c. [DnexTpoHHbIii pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/, cBo60aHBIiA.

Pecypchl nH(bOpMaInOHHO-TEIIEKOMMYHHKAITMOHHOM ceTh «THTepHET»:

Cucrema 5SIEKTPOHHOM TMOIJEPKKHA oOpa3oBaTeNnbHOro mporecca «Mol — yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanpubie 6a3bl JAHHBIX U UH(POPMALIMOHHO-CITPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnoimoTeka oHaaiHy Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponHas oudanorexka 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

9. MaTepunajibHO-TeXHHYeCKoOe ofecrevyeHne JUCIUIIIHHbI

VY4eOHble ayTUTOPUH:

- JUId TIPOBEACHHUS 3aHATUM JIEKIIMOHHOTO THUIA C KOMIUIEKTOM CIIEHUAIN3UPOBAHHON yueOHOM
MeOenu W TEeXHUYECKMMH CpeICTBaMU OOyYeHMs], CIOyKallUMHM JUIsl TpPEJOCTaBiIeHUS yueOHOMH
uHpopManuu O0JIBIION ayAUTOPHUH;

- U1 TPOBEACHMS 3aHITUH CEMHHAPCKOIO THIA, KOHCYJIbTALMHA, TEKYILIEro KOHTPOJIA U
IPOMEXYTOUHOM aTTeCTallM ¢ KOMIUIEKTOM CHEIMaIM3UPOBAaHHOM yueOHON MeOenn U TeXHHUYECKUMHU
cpencTBaMu OOy4YeHUS;

JlaGopatopus, ocHalleHHas 1JabopaTOpHBIM 00OPYOBaHUEM, KOMIUIEKTOM CHEIMAIU3UPOBAHHOM
y4eOHOM MeOeNn U TEXHUYECKUMH CPEeCTBAMU 00YUEHHUS.

[ToMerienue a1 caMOCTOATENbHOM pabOThl, OCHAIEHHOE KOMIUIEKTOM CHELHATU3UPOBAHHON
y4ueOHOM MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenueM nocryna B SMOC

JlemoHCcTpanMoHHOE 000pYy/IOBaHUE W Y4eOHO-HArJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUNAa, 00eCIeYrBaIOIIEe TEMAaTHUECKUE NILTIOCTPAIIUH.

ayn., | Hazanue aynuropun, [lepeyeHb OCHOBHOTO UCHOIB3YyEMOT0 000PYI0BAHHUS
nab. | nmaboparopuu
318 | JlekunoHHas ayAUTOPUS HoyTOyk, MynbTUMenuitHbIi MpoekTop, KonoHku JBL,

XK - nanens, skpan, DVD-npourpsiates.
316 | Jlaboparopus neMOHCTparoHHOTo | KoMIuiekT — o0opynoBaHust Ui JIEMOHCTpAILlUH

OKCIICPUMCHTA (1)1/131/1‘-ICCKI/IX OKCIICPUMCHTOB  TI0 pa,[[HD(I)PBHKe n
OJICKTPOHHKCE. Bugeo (I)I/IJ'IBMBI.
217 J'Ia60paTopH;[ HAHOTEXHOJIOTHM. PCHTFCHOBCKOC, OINITUYCCKOC M CIICKTPAJIBHOC HAYYHO-

uccienoBatTenbckoe obopynoBanue Gpupmbl LD Didactic
218 | Jlaboparopust  paguodu3uku ¥ | KOMIUIEKT Hay4YHO-HCCIIEAOBATEILCKUX YCTAHOBOK II0
AIIEKTPOHUKH. AaHAJIOTOBOM 4YacTH Kypca, JIabOpaTOpHBIX CTEHIOB
OABT mno mudpoBoii yactu kypca. Kommiekr mis
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MPOBEJICHUSI PAAVMOMOHTAKHBIX W TMasuIbHBIX pPadoT
«TEPMUT»
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ABTOpP(BI1) paGoyeii MporpaMMspl IHCUMIIMHBI: 3aB.Kadeapol GyHIaMEeHTAIbHOW (PU3UKU U
HAaHOTEXHOJOTUH K.(].M.H., goueHT Munees JI.W.

[IporpamMma paccMOTpeHa 1 yTBEPIKACHA Ha 3acenanuu Kadeapbl PyHIaMeHTATbHOU (DU3UKHU U
HaHOTEXHOJOTUH « 28 » aBrycra 2024 r., mpotokoia Ne 1



