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1. Ilen ocBOeHMST AUCHMIIIMHBI
enstmu ocBOEHUS AUCUUIIMHBI "®U3NYECKUN U PAaJUOMOHTAXKHBIM NPAKTUKYM' SBIISIOTCS
(dopmupoBaHue Yy O00ydaroLMXCsAd NPO(ECCHOHANBHBIX KOMIETEHUMH B 00JaCTH COBPEMEHHBIX
METOJI0B pa3pabOTKH, CO3AAHMSI U HAIAJIKH JIEKTPOHHON anmnaparyphl.
3agauaMyl TUCIHMILIIMHBI SBIISIOTCS:

®  U3ydYEHHUE NMPABHJ TEXHUKH O€30MaCHOCTH MPH MPOBEACHUH PAJAUOMOHTAXKHBIX padoT;

® M3y4YECHUE NPUHIUIIOB PaObOThl, MAPKUPOBKU M 0003HAUYEHUI OCHOBHBIX PallO3JIEKTPOHHBIX
KOMIIOHEHTOB;
nproOpeTeHne HaBBIKOB Pa0OTHI C ICTOYHUKAMHU CUTHAJIOB U U3MEPUTEIILHBIM 000PYI0BaHHEM;
nproOpeTeHne HaBBIKOB Pa0OTHI € MAsTTIbHBIM 000PYAOBaHUEM;
M3Y4E€HHUE IPUHIIMIIOB U3rOTOBJICHUS [1€YaTHBIX I1JIaT
nproOpeTeHne HaBBIKOB Pa3padOTKH, CO3JaHUs, HAJIAIKU ¥ PEMOHTA JIEKTPOHHOU amIaparypsl;

2. MecTo AucUMILIMHBI B cTpykType OIT

JuctmumHa «@u3n4ecKuii U paMOMOHTKHBINA MPAKTUKYM» OTHOCHTCS K 4YacTd (POPMHUPYEMOit
y4JacTHHKaMu oOpa3oBaTenbHbIX oTHOIIeHuH (b1.B.02) o6pazoBaTenbHON NporpaMMsl 10 HAPABICHUIO
10.03.01 UudopmanmonHas 6e3onacHocTh. [Ipemyiaraemasi JUCHMIUIMHA ONMUPACTCS HA 3HAHUSA,
HOJIydeHHbIE paHee B Ipoliecce OakalaBpPCKOM IMOATOTOBKM B paMKax oOOIIEro Kypca (pU3HKH,
KYpCOB: «DJIEKTPOTEXHUKA», « IJIEKTPOHUKA U CXEMOTEXHUKAY.

Jli1s 0cBOEHHUS JAHHOW JUCLUIUIMHBI CTYAEHT JOJIKEH:

3HaTh: QU3NYECKYI0, €CTECTBEHHOHAYUHYIO CYIIHOCTh NMpOOJeM, BO3HUKAIOIIUX B XOJ€
npoeCCHOHATIBHON JEATENbHOCTH, OCHOBHBIE  TEHJIEHIMHM pa3BUTUS B pa3paboTke NpUOOPOB U
METOJIOB JKCHEPUMEHTAIbHOW (PU3MKU; METOIMKHM aHajJu3a COBPEMEHHBIX (PU3MKO-TEXHUYECKUX
npobieM, crnocoObl M METO/Abl PELICHUs SKCHEPUMEHTAJbHBIX U TEOPETHMUYECKHX 3aj]lad pa3padoTKu
npuOOpPOB; OCHOBHBIE MMOHSTHS, 3aKOHBI M MOJENU paauo(U3MKU, OCHOBHBIE MOJIO)KEHHS METOJOB
NPEJCTaBICHUs] CUTHAJIOB U BOMPOCH! MPeoOpa3oBaHUS CUTHAJIOB JMHEHHBIMH, MAapaMETPUUYECKUMHU U
HEJIMHEWHBIMH LENSMU; MPUHIUIBI IEUCTBUS TUIIOBBIX PAJMOTEXHUUYECKUX KACKa/IOB; TEOPETHUYECKUE
OCHOBBI ITU(PPOBOH  PaTUONIEKTPOHUKH, KOMOMHALMOHHBIE U TIOCJIEOBaTENbHbIE JIOTHYECKUE
yCTpoiicTBa, U(PO-aHAIOTOBbIE U aHAIOTrO-IIU(POBbIE MpeoOpa3zoBaTey.

YMeTb: OCyIIECTBIATh OTOOp MaTepHaja, XapaKTepHu3ylollero objgacTe MpuOOpPOB M METOJOB
OKCIEPUMEHTAIbHOW (U3MKH, C YYE€TOM KOHKPETHOM HAay4yHOHM WM TEXHMYECKOH 3ajauu;
KPUTUYECKH aHAJTU3UPOBaTh COBPEMEHHBbIE (U3UKO-TEXHUYECKHE TNPOOJIEeMbl, CTAaBUTh 3aJaud |
pa3palaTeiBaTh NpPOrpaMMy HCCIEIOBAaHUS, BBIOMpPATh aJEKBATHbIE CHOCOOBI M METOJbl pEelIeHUs
DKCIEPUMEHTAJIbHBIX M TEOPETUYECKMX  3aJay, HUHTEPIPETUPOBATH, NPEACTABIATH U NPUMEHATH
MOJIyYEHHBIE  pe3yNbTaThl, HMCXONIi W3  TEHJIEHUMH  pa3BUTHUS  OpuOOpPOB U METO/OB
HKCIEPUMEHTAIbHON  (pr3HKHY; MOHMMAaTh, U3JaraTb W KPUTHYECKH aHaJIM3HPOBAaTh 0a30BYIO
obmedu3nueckyo HHGOPMAIHIO; MOIB30BAThCS TEOPETUUECKUMH OCHOBAMH, OCHOBHBIMH TIOHSITHIMH,
3aKOHAMH W MOJENSMHU  paJuOPHU3UKH, MaTeMaTHYeCKH OIUCHIBaTh JMHEWHbIe, HEIUHEWHBIE |
napaMeTpuyeckue u HuppoBbIe LEMu.

HMmernb: HaBbIKM pPabOThl B HAyYHOM KOJIJIEKTHBE; HABBIKM IIJITOJNAaraHus, TUIaHUPOBAHUS,
peanM3aluid  HEOOXOJUMBIX  BHJOB  JAESTEIbHOCTH, OLEHKM W  CAaMOOIICHKH pEe3yJIbTaToB
NEeSITeIbHOCTH IO PEIICHUIO HAay4yHBIX 3ajJad B 00JacTH NMpHOOPOB U METOJOB SKCIEPUMEHTAIHHON
GU3MKYM; MPaKTUYECKHH OMBIT PabOTHl C PaJMO’JIEKTPOHHBIMU CHUCTEMaMH OOpaOOTKM W aHaiu3a
AIIEKTPUUYECKUX CUTHAJIOB; HABBIK aHAJIHM3a M CUHTE3a aHAJIOTOBBIX M HU(POBBIX IeNel; HaBbIK pabOThI
¢ mporpamMMmHbIM oOecnicuenuem  Electronics Workbench 5 wmm ap.; Bmagersr npuemamMu u
TEXHOJIOTHSMU LEJIETIONaraltsl, lieJIepeaan3aluy U OLIEHKH PE3yJIbTaTOB JAEATEIbHOCTU 110 PELIECHUIO
Hay4HBIX 3a7a4 pa3paboTKu MpUOOPOB W METOAOB AKCIIEPUMEHTAIBHON (DU3UKH.
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3. [lnanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE
3.1. KomnereHuuu, GopMHPOBAHMI0) KOTOPBIX CHOCOOCTBYeT aucuumiunHa I[Ipu ocBoeHum
JUCHUTUTMHBL (POPMHPYIOTCS cienyronue KomrereHuu B cooTBercTBuU ¢ ®I'OC BO mo manHOMY
HAIPAaBJICHUIO MOJIMOTOBKU:
[IK-1. CnocobeH nOpUMEHATH NPOrpaMMHBIE CpPEICTBA CHCTEMHOTO, MPUKIAJAHOTO H

CIELUATBLHOTO HAa3HAYEHUs, THCTPYMEHTAIbHBIE CPEJICTBA, SA3BIKK U CUCTEMbI IIPOTPaAaMMUPOBAHUS IS
perieHus mpodecCHOHANBHBIX 3a7ad.

[TK-2. Criocober ohopmitaTh pabouyr0 TEXHUYECKYIO JOKYMEHTAIUIO ¢ YIETOM JCHCTBYIONIUX
HOPMATHBHBIX U METOJAMYECKUX JIOKYMEHTOB.

3.2. lepeyenb MJIAHUPYEMbBIX Pe3yJIbTATOB OOYYeHHs MO JUCHHUILUIHHE, COOTHECEHHBIX C
HHMKATOPAMM J0CTHKeHUs] OPMHPYEMbIX KOMIETEeHIIHii

B pe3yibrate OCBOCHUSI AUCIIUIUTUHBI O0YYAIOIIMACS TOTKEH:

3HaTh:  TEOPETHYECKHE OCHOBBI AHAJIOrOBOM M HU(PPOBOW PaIHOIIECKTPOHUKH; (HUIUKO-
XAMHYECKUE TPOIECCHI TIPH MaKe HU3KOTEMIIEPATYPHBIMHU MPUIIOSAMHE; BIUSHUE (IFOCOB HA (DU3MKO-
XMUMHYECKUE TPOIECCHl MPU Maifike METauIOB; OCHOBHBIC MPHEMBI Pa3pabOTKH W H3TOTOBJICHUSI
MIEYATHBIX IUIAT; MPaBHJIa TEXHUKH OE30MaCHOCTH B Ta00paTopun pagrno(GU3NKN U STEKTPOHUKH.

YMerb:  pa3pa0arhiBaTh CXEMbI MPOCTEHIIMX 3JIEKTPOHHBIX YCTPOMCTB;  HCIOIb30BaTh M
IPUMEHSTH OCHOBHYIO DJIEKTPOHHYIO DJICMEHTHYIO 0a3y; pa3pabarhiBaTh MEYaTHBIC TUIATHI; MPOBOIUTH
MEXaHHUYECKYI0 U XHMHYECKYI 00pabOTKYy MeyaTHbIX IUIAT ¢ TMOCICAYIOIeH MaiKoi; WMCCIIeI0BaTh
aAMIUTUTYIHBIE, aMIUTHTYTHO-4aCTOTHBIE U ()a30BbIe XapPAKTEPUCTUKH DIIEKTPOHHBIX. YCTPOHCTB.

Nmetn: HaBBIKM MAsUTbHOTO MAaCTEPCTBA; OMBIT Pa3paOdOTKH, HW3TOTOBJCHHS W PEMOHTA
SJICKTPOHHOW  TEXHHKH; ONBIT pa0OThl € KOMIBIOTCPHBIMH  MPOTPAMMHBIMHA  TPOIYKTAMH
pamguoanexTponHoro nazHauenus (Elektponics Workbench, EWB Layout u ap.); ombIT paboThl ¢
MCTOYHUKAMH MTUTAHHS, TeHEPATOPAMH CHTHAJIOB U M PA3JINYHBIMUA H3MEPUTEILHBIMU TTPHOOpaMU

4. O0beM U coiepKaHue TN CHUTITIHHBI
O0BbeM AUCIMITIMHBI COCTaBysIeT 3 3aueTHbIX equHull (108 akageMudyeckux 4acoB)

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0EMKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHON pabOThl 00yUYAIOUIETrocs MO TUCIUILUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHOM MPOTPAMMEI.

Ne Bunel 3aHatuii, ux DOpMBI TEKYILIETO
1/ Paznensl (TeMbr) = 00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (1o
JIACIATUIAHBI 3 ouHO# popme 0OydIeHus) ouHOU popMe 0OyUdeHH)
=
8 3aHATHA 3aHATHs .
JEKITHOH- ceMuHap- DopMBbI MPOMEKYTOUHOM
HOTO TUIIA CKOT'0 THUIIa arTrecranuu
1. OCHOBBHI TTASUTLHOTO JIENA. 5 2 2 Bxonnas JUarHoCTHKA:
TEMaTUYECKU I OIpoC
Y4YalluXxcsl C IMOCIEAYIOIMM
00CYX/IEHUEM DPE3YJIbTaTOB
Ha OCHOBE 3HAHUU
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NMOJIY4YEeHHBIX B Kypcax
"Xumus",

"DnexTpuuecTBo”,
"Pamnoduzuka u
AJIEKTPOHHKA".
Howmenxkiarypa 3IIEKTPOHHBIX 6 mabop. | OmnpenencHue,
KOMITOHCHTOB. 3aHATHE KJIaccupuKanus Hu
U3MEpPEHHE I1apaMeTpoB
pPa3JINYHBIX JIMHEHWHBIX W
HEJIMHEHHBIX
PaauO3IEKTPOHHBIX
KOMIIOHEHTOB. (3a4eT 110
TEME)
Pazpabotka w®  W3roTOBIICHHE 6 mabop. | Pa3paboTka  3JICKTPOHHBIX
MeYaTHBIX IUIAT. 3aHATHE | cXeM 1o 3a1aHUIO
npernojaBarens, pa3padoTka
3JIEKTPOHHBIX MAaKeTOB
II€YaTHBIX IU1aTt,
CaMOCTOATEIIBHOE
U3rOTOBJICHUE  II€YaTHBIX
wiar. (3a4er Mo Teme)
Hccnenoanue OCHOBHBIX 6 madop. | CamocrosiTeTbHOE
XapaKTCPUCTUK SJICKTPOHHBIX 3aHATHC U3Yy4YCHUEC U (POBBIX
YCTPOMCTB pPagvoOU3MEPUTEIIBHBIX
npuOOpOB. CusTue
OCHOBHBIX  XapaKTEPUCTHUK
pa3paboTaHHBIX YCTPOMCTB
WIH BUPTYaJIbHBIX
AHaJIOTOB.
(3auer mo Teme)
OcHOBHbBIE TIPUEMBI Pa3pabOTKH, 6 mabop. | 3HAKOMCTBO Ha MPAKTHUKE C
U3rOTOBJICHMSI u peMOHTa 3aHATHE OCHOBHBIMU npueMamMu
aHaJIOrOBOM AIIEKTPOHHON IIOMCKA HEUCIIPAaBHOCTEN B
TEXHUKH. PaguOdIIEKTPOHHBIX
YCTPOMCTBAX.
OcHOBHBIE TIpUEMBI Pa3padOTKH, 6 mabop. | TeopeTnyeckue OCHOBBI
U3rOTOBJICHUSI u pemoHTa 3aHATHC uudposoit SJICKTPOHHUKHU,
U poBoi 3JIEKTPOHHOU OCHOBHBIE IIPUEMBI
TEXHUKH. MOHT&XHOM  paboThl €
U (POBBEIMU

MHKPOCXEMaMH 3HaKOMCTBO
Ha IPaKTHKE C OCHOBHBIMU

npuemMaMu MOUCKa
HEHUCIIPABHOCTEU B
U(POBBIX  BJIEKTPOHHBIX
YCTPOMCTBAX.

4 nabop. | 3auersl o TEMaM,
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3aHATHE | KOHTaKTHas padora - 36 u.
OK3aMeH, KOHTaKTHas
pabora - 4 u.
HToro 1o nucuIuivye: 12 40 3aueT

4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMILIMHBI M0 pa3iesam (TeMmam)

1. OcHOBBI NasAIBHOIO JIENA.

Texnuka Oe3omacHOCTH TpuU paboTe € ANIEeKTpudYecTBOM. JIeiicTBHE ANIEKTPUYECKOro TOKa Ha
OpPraHu3M YEJIOBEKa B 3aBUCUMOCTM OT CHJIbI TOKA, YacCTOThl, BEJIWYMHBI HANPSHKCHUS,
MPOJOKUTEILHOCTA  BO3JICHCTBUSL U OCOOGHHOCTEW oOpraHu3Ma. TexHHKa O€e30MacHOCTH Npu
BBINIOJIHEHUH PaJIMOMOHTaXHBIX padoT. IIpoBepka nasuibHUKa, KpEIJIeHUe JeTalei, namka.

TpeboBanusi Kk paboyeMy MeCTy paAHMOMOHTAKHUKA - OCBEUIEHHOCTb, BEHTWIALUS, YHCTOTA,
UCIIOJIb3YEMbI€ HMCTOYHUKH MUTAHUS, Pa3MEIIEHUE W COCIUHEHHE 3JICKTPONPUOOPOB U amnmaparypsbl.
Pexomenayemas nuteparypa. Y CTpOICTBO NMasuIbHUKA, BUABI HAsUIBHOTO 000PY10BaHUS.

Temneparypa mnaiiku. MHCTpyMEHTBHI: OOKOpE3bI, CKaJIbMeNlb, MUHIIET, KyCcauku. Marepuanbl M HX
CBOMCTBA. Buabpl coeAuMHEHWI, aHAIW3 HMX IPOYHOCTH. [IpaBunpHas maiika. [lpumown, ¢urockl,
KaHU(]OIb, WX OCHOBHBIE XAapPaKTEPUCTUKH W YCJIOBHS MPUMEHEHHs. Buabl u KiaccupuKanus
poBOHUKOB. [laiika ceTouek u 1eMOHTaX NeYaTHBIX IJIaT.

2. HoMmeHkiaTypa 3JeKTPOHHBIX KOMIIOHEHTOB.

Knaccudukanus panuoneraneid u KOMIOHEHTOB. OCHOBHBIE BHIBI paavofeTancii, Ux QYyHKIHH,
Ha3HaueHHe, Kiaccuukanus u MapKupoBKa. CXEMbI SJIEKTPUUECKUE TPUHITUTTHATIBHBIE, HX
Ha3HayeHue, 0003HaYeHHE HA HUX  Pa3TUYHBIX HJIEMEHTOB.

3. Pa3pa60TI<a M U3IrOTOBJICHHUC IICYATHBIX I1JIAT.

Marepuansl 1 UX CBOWCTBAa. Buapl coenMHEeHUH, aHAIU3 UX NpoyHOCTH. IIpaBunbHas maiika. [Ipunon,
¢urockl, KaHU(OJIb, UX OCHOBHBIE XapaKTEPUCTUKU U YCIOBUS NMpUMEHeHHs. Buasl u kiaccupukamnms
npoBoAHMKOB. [1alika ceTouek u A1eMOHTaXX MEeYaTHBIX IJ1aT.

4. NccnenoBaHre OCHOBHBIX XapaKTEPUCTHUK JIEKTPOHHBIX YCTPOUCTB.
TexHomnorust U3roTOBJIEHUS TEYaTHBIX IUIAT B JaOOpaTOpHBIX yciaoBusix. [IporpammuHoe oOecnedyeHue
JUIsL TPAaCCUPOBKHM I€YAaTHBIX IUIAT. M3roroBieHue MeyaTHBIX IUIaT. MOHTaX M IIPOBEPKA CXEM:
BBIIPSAMUTENH, AaBTOI€HEpPATOp Ha TPAH3UCTOpAX, YCWIWTEIM HHU3KOM YacTOThl, CTaOMIM3aTOPBI
HaIPSDKEHUS.

5. OCHOBHBIE MTPUEMBI PEMOHTA AHAJIOTOBOM 3JIEKTPOHHOW TEXHUKH.
[Tpuniuna pa®oThl OCHOBHBIX 3JIEKTPOM3MEPUTENBHBIX MPUOOPOB. MynbTUMETp, OcCHHILIOrpad,
4acTOTOMEp, T€HEPATOPHI Pa3IMYHBIX CUTHAJIOB. YTIIyOJIeHHOE U3yYeHHe Ha IpUMepe ocLuiuiorpada.

6. OcHOBHBIE TPUEMBI pEMOHTA LU(POBOM FNEKTPOHHON TEXHHUKH.
[Tpunuuna pa®OTBl OCHOBHBIX IUGPOBBIX 3NEKTPOU3MEPHUTENBHBIX MpUOOpoB. MynbTUMETD,
ocuuiiorpad, 4acCToToMep, TeHEPaTOPbl Pa3IMUHBIX CUTHAJIOB. YTIyOJeHHOE U3yUeHHE Ha IPUMeEpe
ugpoBoro ocuusuiorpada.

7. PaGota B BUPTyalbHOH cpele MPOrpaMMHBIX KOMIUIEKCOB PaJHO3JIEKTPOHHOTO Ha3HAUYEHUS
(Elektponics Workbench, EWB Layout u ap.) mo pa3paboTke W HalaXHBaHHIO dJICKTPOHHBIX CXeM U
W3TOTOBJIEHHIO MIEYATHBIX IIAT.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
C uenbto nobleHus 3¢ pexTuBHOCTH 00yueHHs (PU3MKe KaK Ha JEKIUAX, TaK U Ha MIPAKTUYECKUX
3aHATHAX  UCIIONB3YIOTCSI COBPEMEHHBIC 00pa30BaTElbHBIE TEXHOJIOTHH: uH$OpMALOHHO-
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KOMMYHHUKAIIUOHHbIE, NP00JIeMHOr0 O00y4YyeHHsl, Pa3BUTHS KPHUTHYECKOI0 MbILLIEHUS,
HcceaeoBaTesibckue  MeToAbl. [Ipm  camocTosATENbHOM  paboTe  CTYJACHTOB  MPHUMEHSIOTCS
AMCTAHUUOHHBIX (OpPMBI 00YUEHHS.

Ha J5eKuMoHHBIX — 3aHATHUAX HCHONB3YIOTCA MYJIbTHMEIHMHBIC MPE3eHTAluH, LU(PPOBBIC
oOydaronue MporpaMMbl, KOMIBIOTEpPHbIE (DUIBMBI, YTO IO3BOJSET JOCTYIHO H3JaraTh yueOHBIN
Mmarepuai. MHOTHE CTyIEHTBI, UMEIOIINE IOMa KOMITBIOTEP, UCIOIB3YIOT 00YJaroIue MpOrpaMmbl JIs
BBITMIOJTHEHHS] TBOPYECKOI'O JOMAIIHETO 3aJaHMsl, C pPe3yJbTaTaMH KOTOPOTO BBICTYMAIOT HA JICKIUSX.
OTO TMO3BOJIAET KOHTPOJHPOBATH CAaMOCTOATENBHYIO Pa0OTy CTYAEHTOB, pacmmpsATe  UX
00pa3oBaTeNbHYIO Cpeny.

B coBpeMeHHBIX yCIIOBUSIX OOydY€HHsS B BBICHICH IIKOJIE 0CO00€ 3HAYCHUE MPUAACTCS
pa3MYHbIM HMHTEpPAaKTUBHBIE (opMaM U MeTofaM OOYy4YeHHs, KOTOPbIE OCHOBAaHBI Ha JIMAJOTOBBIX
dbopmax no3nanus. OnpenerneHHoe 3HaU€HUEe MPU 3TOM OTBOJUTCA y4eOHBIM (usibMaM. Takue (HUiIbMbl
MOTYT HCIIOJIb30BAThCSI B KAYECTBE BCIIOMOTATEIBHOIO CpPEeICTBA Ha 3aHATUSX. [IpuMeHsieTcs oHu, Kak
IIPABUJIO, B TE€X CIy4asix, KOrja yueOHbI MaTepua HEJOCTYIEH AJIs BOCIPUATUS B 0ObIYHOM (hopmare
yuebHoro mpoiiecca. B apcenane nabopaTtopun AeMOHCTPALMOHHOTO SKCIIEPUMEHTa MHOTO Pa3IHYHBIX
00yyaroluX U Hay4YHbIX (PUIBMOB I10 Pa3JIMYHON TEMaTHUKE.

Hcnonb3oBanue mpo0JieMHOro OO0y4YeHHsl T[IO3BOJISIET CTYACHTaM IOYYBCTBOBATh
CIIO)KHOCTh (DPM3WYECKHX SIBICHUH, MOHATH UX CYTh, MOOYAUTh MX K CAMOCTOSTEIBHOMY PEHICHHUIO
npo0JieMbl, €€ OCMBICICHHUIO, MOMBITAThCS MOCTaBUTh ce€0s Ha MECTO H300peTarensi, HCIBITATh
YIIOBJIETBOPEHHE OT MHTEIUICKTYAJIILHOTO TpyAa. Vcnoiap30BaHWEe TEXHOJIOTHH MPOOIEMHOT0 00ydeHUs
npeycMaTpuBaeT Ha 3aHATUSAX [0 ONTHUKE AaKTYalu3MpOBAaTh OINOPHBIX 3HAHUS; BO3HUKHOBEHME
po0JIEMHOIN CUTYyalluu; HAXOXJAECHUE CIIoco0a PeleHus! MyTeM JIOTaJKU WU BbIIBM)KEHUS THIIOTE3bI;
JI0Ka3aTeIbCTBO TUITOTE3bl WM JIOTa/IKM; MPOBEPKA MPAaBUIBLHOCTH pelleHus npobdiemsl. [Ipobaemuoe
o0ydeHHe HCIOJIb3YI0 Ha 3Tane oOBbsSCHEHUS HOBOIO Marepuajia B Gopme mpoOJIEMHOTO M3JI0KEHUS U
MIOUMCKOBOM (3BpUCTHYECKOM) Oece/Ibl, Ha 3aBEpILAIOIIEM ATalle 3aKperyIeHUs MPOiiIeHHOro MaTepuasia u
IpU TOBTOPEHHWU TMPU pEHIEHUMH TBOPUECKHUX 3aJady, B XOJ€ CaMOCTOSITENIbHOM paloThI,
UCCIIEIOBATEIbCKUX 3aJJaHUN TEOPETHUECKOTO M SKCIEPUMEHTAIbHO-UCCIEI0BATEIbCKOIO XapaKTepa.

Hcnonp30BaHWE TEXHOJOTUM MNPO0JEeMHOro oOO0y4eHHUs] TIO3BOJIAET HAYYUThb CTYJEHTOB
CaMOCTOSITENIbHO MBICIIUTh, CAMOCTOSITENIHO TMOJIy4aTh 3HaHUS, aHAIM3UPOBATh U JieNaTh BeIBOABL. [1pu
po0JIEMHOM MOJX0J€ K 00yYEeHHUIO €CTh BO3MOXKHOCTh YHTH OT MeXaHW4yeckoro 3anoMuHanus. Korna
CTaBUTCS MpoOieMa, CO3AAeTCsl TEeM WIM HMHBIM CIOCOOOM MpoOJeMHas CUTyalus, Y CTYIEHTOB
NOSIBJISIETCS MHTEPEC, OHU AaKTUBHO BKJIIOYAIOTCA B MPOLECC pEIHIeHHs MpoOIeMbl - BCE 3TO
CIOCOOCTBYET Jy4IlleMy YCBOSHHIO MaTepuaa, pudeM OoJIbIIas YacTh YCBAaUBAETCsl HEPOU3BOJIBHO.
[IpenBapuTenbHO MOATOTOBUB CIEHUAIbHOE COJEP)KAHHWE H3y4yaeMoro marepuasa, B TpyImax ¢
BBICOKUM YpPOBHEM C(OPMHPOBAHHOCTH YMEHUH CAMOCTOSTEILHON PabOThl, HCHOIB3YIOTCS TEXHOIOTHH
pPa3BUTHS KPUTHYECKOTO MBINUICHHS. KpuTHUecKkoe MBIIUICHHE TPOSBISIETCS B pa3yMHOM
paccMOTpPEHUH Pa3HOOOpa3us MOIXOJ0B, BEIPAOOTKE pa3lIUYHBIX apryMEHTOB C TEM, YTOObI BBIHECTH
00OCHOBAaHHbIE CYXKICHHS W HE3aBHUCHMbIE IMPOAyMaHHbIE pemieHus. OpHeHTaluus Ha KPUTHYECKOe
MBILJIEHHE TpPEANoiaraeT, YTo HUYTO HE NMPUHUMAETCS Ha BEpy M KaKIbld CTYIEHT, HEB3Upas Ha
aBTOPUTETHI, BHIPAOATHIBAET CBOE€ MHEHHME B KOHTEKCTE M3y4yaemMoro Mmarepuaina. bosbiioe ponb B
¢dopMHpOBaHUN TPOOJIEMHOr0 OOYYEHHs WIPalOT KOMIIBIOTEPHBIE MPOTrPaMMBl  MOJEIUPYIOIIHE
peasibHble AJIEKTPUYECKUE LIEMH, PaIUOIIEKTPOHHBIE YCTPONCTBA U JJIEMEHTHI U BO3MOXKHOCTH
CpaBHEHUS BUPTYaJbHBIX Pe3yIbTaTOB C peanbHbIM 3kcriepumenToM (Electronics Workbench 5).

TexHonoruu UCHONB30BAHUSA HMCCJIEI0BATEIbCKHUX MeTO010B MPUMEHSIOTCST  KaK TIpH
OpraHu3allii ¥ MPOBEACHUHU HCCIENI0BATEIbCKUX JTAOOPAaTOPHBIX PadOT, TaK U MPH CaMOCTOSTEILHON
pabote. Co3maroTcsi yCJOBHS, NMPU KOTOPBIX CTYIACHTHI CaMOCTOSITEIBHO M OXOTHO MPHOOpPETaIoT
HEJIOCTAIOUINE 3HAHUS M3 PA3IMYHBIX MCTOYHHKOB; Y4aTCs IMOJIb30BAThCS MPHOOPETEHHBIMU 3HAHUSMU
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JUId PELIeHUs IO3HABATENBHBIX M IMPAKTHUYECKUX 3ajjady; MpUOOPETardT KOMMYHUKATHUBHBbIE YMEHWUS,
pabotasi B mapax, IpyIiax; pa3BUBaIOT MCCIIEOBATEIICKAE YMEHUS MPH BBIABICHUU MpoOiieM, cOope
UH(pOpMaLIMK, IPOBEIEHUH HAOIIOCHUNA U SKCIIEPUMEHTA, aHAJIN3€, IOCTPOEHUHU TMIIOTE3, 0000IECHNH;
pPa3BUBAIOT CUCTEMHOE MBIIIIJICHHE.

Hcnonb3oBaHue JaHHOH TEXHOJIOTMM BO BHEYPOUHOE BpEMs IOMOIaeT OpPraHW30BaThb Hay4dHO-
HCCIIEIOBATEIbCKYIO JIEATEIbHOCTh CTYACHTOB. [IpH 3TOM CcTyIeHTHI 00y4aroTcs TPaMOTHO BBIMIOJIHSTH,
0(OPMIIATH U IPE3EHTOBAaTh CBOU MCCIIEJOBAHUS.

PazpaGoTka 1m000T0 PpPagMOdIEKTPOHHOTO YCTPOHCTBA COMPOBOXAACTCS (U3UYECKUM U
MaTeMaTHYeCKuM  MojenupoBaHueM. (Pusnyeckoe MOICTUPOBAHME CBS3aHO C  OOJNBLIMMHU
MaTepuaibHBIMU 3aTpaTaMM, IIOCKOJIbKY TpeOyeTCsl HM3rOTOBIEHHE MAaKETOB U HX TPYAOEMKOE
uccienoBanue. Yacto usnueckoe MOJEIUPOBAHUE MPOCTO HEBO3MOXKHO U3-32 OOJBLION CIIOKHOCTH
ycrpoiictBa. B 3ToM ciywyae mpuberaroT K MaTeMaTHUYECKOMY MOJEJIMPOBAHUIO C HCIIOJIb30BAHUEM
CPEACTB U METOAOB BbIUMCIUTENbHON TexHUKU. Hanpumep, u3BectHslil naker P-CAD cogepxur 610k
JIOTUYECKOI'0 MOJEIUPOBAHUSA LM(POBBIX YCTPOWUCTB, OAHAKO JUISI CTYAEHTOB, OH IIPEICTaBIISET
3HAYMUTENbHbIE TPYIHOCTH B OCBOeHUH. Kak mokasan aHaJlu3 COCTOSIHUS IPOrPAMMHOTO 00eCIIeueHHsI 110
CEMOTEXHMYECKOMY MOJICIMPOBAHUIO Ha 3Tale HA4YaJbHOTO OCBOEHUS LI€JIecO00pa3HO HUCIOJIb30BaTh
paspabotky ¢upmsr Interactive Image Technologies (Electronics Workbench).  Oco6ennoctsio
nporpammel EWB sBnsiercs Hanuume KOHTPOJIBHO-U3MEPUTENBHBIX HPUOOPOB, MO BHEUIHEMY BUIY,
OpraHOM YIPABJICHUS M XapaKTEPUCTUKAM MaKCUMaJbHO MPUOIMKEHHBIM K HMX HPOMBIIIJICHHBIM
aHajoraMm, 4YTO CIIOCOOCTBYET MPHOOPETCHUIO TMPAKTHYECKHMM HaBBIKaM pPaldOThl ¢ Haumboiee
pacrpoCTpaHEeHHBIMH TPUOOpPaMU: MYJIBTUMETPOM, OCILMILIOrpadoM, reHepaTOpoOM H Jp.

K atoit nporpamme cieayer 106aBuTh Takxke nporpammy CircuitMaker 6.0 ¢pupmsr MicroCode
Engineering, coxepxkaiyto o0MUpHYIO OHOIHOTEKY YIEKTPOHHBIX KOMIOHEHTOB.

Ota mporpamMma mupoko onucana B uznanuu B.W. Kapnaniyka «3nexkTponHas adboparopusi Ha
IBM PC. IIporpamma Electronics Workbench u e€ npumenenue.

Bonburyro nomotne okassiBaeT Moodle (MoynbHas 00bEKTHO-OpUEHTUPOBAHHAS JUHAMHUYECKAS
yueOHasl cpefia) — 3TO CBOOOJHAs cHUCcTeMa YHpaBjieHUs 00ydeHHEM, OpUEHTUPOBAHHAS MPEXKIE BCETo
Ha OpraHU3allMi0 B3aMMOJEHCTBHS MEXAY IpENoJaBaTeleM U CTYACHTOM, XOTA HOIXOOUT W IS
OpraHu3aly TPaJUIMOHHBIX JUCTAHIIMOHHBIX KYPCOB, a TaK e MOJJIEPKKH U OUHOT'O O0yUYEeHHUS.

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

C uenbto MHPOPMAIIMOHHOTO OOECreueHus: U MOBbIMIEeHUs YP(PEKTUBHOCTH 00pa30BaTEIbHOIO
nporiecca U B cootBeTcTBUU ¢ TpeboBanusmu ®PI'OC BO k peanuzanuu 06pazoBaTeIbHBIX MPOTrpaMM
co3/1aHa dJIeKTpoHHas HH(OpMaIHOHHO-00pa3oBaTenbHas cpena yausepeutera (manee — 9MOC).

OUOC UMBI'Y BkmoyaeT B ce0s: CUCTEMY OJJIEKTPOHHOW MMOAJEPKKH 00pa30BaTEIbHOTO
MpoIIecca, PeaTu3yIONyI0 B3aMMOJICUCTBHE MEXKIY €ro y4JaCTHHKaMH (B TOM uucie UHTepdenc ms
MOJIb30BaTeNe C OrpaHMYEHHBIMH BO3MOXHOCTSIMU); BHEIIHHUE 3JIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI,
BHYTPEHHIOIO 3JIEKTPOHHYIO OMOIMOTeKy; opunuanbHbiii BeO-caliT MIBI'Y u BeO-caliThl CTPYKTYpPHBIX
NOJpa3JIeNIeHUi; KOPIIOPATUBHYIO JIEKTPOHHYIO TOYTY U (pailIoBbIe XpaHWIMIIA KOPIOPATUBHOM CeTH;
odpunmansHoe coobmectBo UBI'Y B conmanbHoi cetn «B KOHTaKTEY.

SUOC UBl'Y obecnieunBaer:

JOCTYyNl K Y4YeOHbIM IUIaHaM, pabo4yuM MporpamMmaMm JUCHUIUIMH (MOJyJei), MpakTUK, K
U3JJAaHUAM DJICKTPOHHBIX OMOJIMOTEYHBIX CHCTEM U DJIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMmax;

¢ukcanmio xoma oOpa3zoBaTENBHOTO MPOIECCa, PE3yJbTaTOB IMPOMEXKYTOYHOH aTrTecTaluu U
PE3yIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBI
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BO3MOKHOCTb NPOBEJICHUS BCEX BUAOB 3aHATHUH, NMPOLEAYpP OLEHKU pe3ysIbTaTOB OO0y4eHus, B
cilydae MPUMEHEHUS 3JICKTPOHHOTO 00y4eHUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOIOTHIA;
(dbopMHpOBaHHE SJIEKTPOHHOIO MOPT(HOINO 00y4arollerocsi, B TOM YHCIE COXpaHEHHe padboT
00y4aromerocsi, peeH3uii ¥ OIEHOK Ha 3TH pabOTHI CO CTOPOHBI JIFOOBIX YYaCTHUKOB 00pa30BaTEIbLHOTO
porecca;
B3aMMO/ICHICTBHE MEXIYy yYaCTHHKaMHU 00pa3oBaTeIbHOIO MpOLEcca, B TOM YHCJIE CHHXPOHHOE
U(MIIM) aCHHXPOHHOE B3aMMOAEHCTBHUE ITOCPEICTBOM ceTH «MHTEepHEeT».
7. XapaKkTepUCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTANMU 00yYaI0IIMXCS 110 JUCHHILIMHE

OCHOBHBIMU BU/IaMHU ayAUTOPHOW PAaOOTHI SBISIOTCS JEKIMH W TPAKTHYECKUE W JabopaTOpHEIE
3aHATHA. B Xo1e ekuuii npenojasaTellb U3J1araeT U pa3biCHAET OCHOBHBIC TIOHATHUS TEMBI, CBSI3aHHBIE C
HEH TEOPETUYECKHE U MPAKTHUECKUE MPOOIIEMBI, TaeT PEKOMEHAANNN K CAMOCTOSTEIbHON padoTe.

bakanaBpckass NOArOTOBKAa HpeAroiaraeT HpakTUKO-OpUEeHTHpoBaHHOe oOyueHue. Ilo 3Tolt
NPUYMHE OCHOBHOM (OPMOH M3y4deHHS Kypca SIBISIETCS MpaKTUYecKue U jabopaTopHble 3aHsTus. OHM
CIIy’KaT CPEACTBOM KOHTpPOJISA INPENOJABaTEIEM YPOBHS IOJTOTOBJIEHHOCTH CTYACHTOB; 3aKpEILICHUS
U3Y4EeHHOTO MaTepuaja; pa3BUTHS YMEHHS M HABBIKOB PEIICHHS 3a]ad, MPOBEACHUS JIaOOpPaTOPHOTO
9KCHEPUMEHTa, aHalM3a Pe3y/lIbTaTOB HAy4YHBIX HCCIEAOBaHHM, MOJATOTOBKU JOKJIAI0B, COOOLICHHUH,
nproOpEeTEeHNUs] OIBbITa YCTHBIX IYOJWYHBIX BBICTYIUICHHH, BEICHUS TUCKYCCHH, apryMEHTAIllMH W
3aIUTHI BBIIBUTAEMBIX II0JIOKEHUM.

®opMBbI TeKyLIEro KOHTPOJIS:

- tectupoBaHue B cpere DMOC (MonynpHas 0OBEKTHO-OPHMEHTHpPOBAHHAs JUHAMUYECKas ydeOHas
cpejia) MpHU MOJArOTOBKE K BHIMOJIHEHHIO JIAOOPATOPHOIO MPAKTUKYMa,;

- TBOPUYECKUE JOMAIIIHHE 3a/1aHus;

- IPOBEPKA BHITIOJHEHUS MHIMBUTyaIbHBIX JTOMAIIHUX 3aJaHUil;

- pa3NuYHbIC BU/IbI KOJUIOKBUYMOB (IIMCHhMEHHBIN, YCTHBI);

- KOHTPOJIb BBIIIOJIHEHUS U POBEPKA OTYETHOCTHU IO JJaOOPATOPHBIM paboTaM;

- cobecenoBanue, kKoHCyabTauu B cpeae DNOC;

Bo3moxHbl U apyrue (opMbl TEKYIIETO KOHTPOJS, KOTOPHIE OMPENENSIOTCS IMpernojaBaTesisiMu
kaeapsl u pukcupyrores B DOC.

Texymuii KOHTPOJIb MPOBOAUTCA B MEPUOA ayAUTOPHOM U CAMOCTOATEIbHOW pabOThI CTY/AEHTA B
YCTaHOBJIEHHBIE CPOKHU IO PACIIMCAHUIO.

IIpomexyTouHass arrecTanusi 0 AUCHUIUIMHE (ceccHsi) - 3T0 (opMa KOHTPOJIS, IPOBOAUMAs T10
3aBEPLICHUI0 M3YYEHUs JUCLUIUIMHBI B ceMecTpe. TpaauliMOHHO, TUCHUIUIMHBI BApUAaTUBHOIO IMKJIA
3aKaHYMBAIOTCS 3a4€TOM IO MPAKTUYECKUM 3aHATHSAM M HK3aMEHALMOHHBIM KOHTPOJIEM IO TEOPUU
JUCLUIUIAHBI.

B npomexyTouHyro arrecTanuio no AucuuiuinHe «Paanodusnka U 3JIEKTPOHMKA» BKIIOYAIOTCS
cienytomme GopmMbl KOHTPOJIS:
- 3aI1Ta 10 J1a00paTOPHOMY MPAKTUKYMY;
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALMOHHOE 00ecnieyeHre TUCHHIIUHBI
OcHOBHas nuTeparypa:
1. Kapnamyk B.}O. Dnexrponnas nadopatopus va IBM PC, Tlporpamma Elektponics Workbench u e
npuMeHeHue. 2-¢ u3z.,mep. M.: OO0 Mza. "COJIOH-P", 2001.
2. Kamkapos, A.I1. Bce o paqnoTexHu4eckoM MOHTaxe, U He TOJIBKO. [ DIEKTPOHHBIN pecypc] :
Yuebnsie mocobust — Inextpod. naH. — M. : JIMK IIpecc, 2013. — 102 c. — Pexxum gocrymna:
http://e.lanbook.com/book/50567 — 3aru. ¢ skpaHa. [ DeKTpoHHBIH pecypc]. -
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https://e.lanbook.com/book/50567#book_name
JononHuTenpHas 1uTeparypa:
1. TexHoJIOTHS IPOU3BOJICTBA MeUaTHBIX iaT : Monorpadus / A. M. Mensenes. - M. :
Texuocdepa, 2005. - 358[2] c. : wi. - (Mup snekrponukw ; VII-10). - bubnuorp.: c. 357-358. - ISBN 5-
94836-052-0 (manmuuue B 6udamoreke TYCVYP - 63 3k3.)
2. Ilevatnsie maatel. Koncrpykuuu u Mmatepuainsl / A. M. Mezagsenes. - M. : Texnocdepa, 2005. -
302[2] c. : mi. - (Mup snexkrponuku ; VII-07). - Bubauorp.: ¢. 301-302. - ISBN 5-94836-026-1
(Hasinume
B Onbmuoreke TYCYP - 81 5k3.)
3. MoHTax u perynupoBka paguoanmaparypsl [ Tekcr] : yaeonuk s [ITY / A. T. benepues. -
2-e u31., ucmp. u aoim. - M. : Beicias mkomna, 1971. - 303 c. (manuune B oubmuorexke TYCVYP - 3 5k3.)
4. MoHTax U peryiupoBKka paauoanmapatypsl [ Tekct] : yaeonuk mis [ITY / A. T. benesres. -
2-e u3., nepepad. u gorm. - M. : Beiciias mikona, 1982. - 255 c. (nanuuue B 6ubnuorexe TYCVYP - 4
9K3.)
Y4eOHo-MeToAMYEeCKOe Moco0ue U MpOorpaMMHOe 00ecrieueHre

1. PaqmoMoHTaXHBIE MacTepckue: Y4ueOHo-MeToquueckoe mocooue / brmakosckmii H. K.,
['ynbko B. JI., Hukudopos A. H. - 2012. 34 c. [DaexTpoHHbIi pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/, ceo60aHBIiA.

Pecypcel nH(opMannOHHO-TETEKOMMYHUKAIIMOHHON ceTn «HTepHeT»:

Cuctema DJIGKTPOHHOM TOJJEPKKA 00pa3oBaTeNbHOrO mporecca «Moil  yHUBEPCHUTET)
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

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

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

Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

9. MatepuajbHO-TeXHHYeCKOe o0ecneyeHue TN CIUTITHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEICHUS 3aHATUH JIGKIMOHHOTO THUMA C KOMILIEKTOM CIEIHAIN3UPOBAHHONW y4eOHOM
MeOen M TEXHHYECKUMH CpEACTBAaMH OOYYEHHs, CIYXallUMHU s TPeAOCTaBICHHUS YyueOHOMH
uH(popMaluu O60JIBILION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJs H
IPOMEKYTOYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CIHEIHaTH3MPOBAHHON yueOHON MeOeln U TeXHHYECKUMHU
CpeACTBaMU O0Y4YEHHS;

JlaGopaTopusi, ocHareHHas: 1a00paTOPHBIM 000PYTI0OBaHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu U TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3HPOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIIOUEHUs K ceth «MHTepHeT» u
obecneuenueM aoctymna B D11OC

JleMoHCcTpanoHHOe 000pYJOBaHHE W Y4eOHO-HAIIAJHBIE MOCOOMS Ul 3aHATHHA JIEKIIMOHHOTO
TUTa, 00ECTICYMBAIOIINE TEMATHUECKUE HILTIOCTPAIUH.


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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ayn., | HazBanue aynurtopun, [lepeyeHb OCHOBHOT'O HCIIOJIB3YEMOTO 000PYAOBAHUS

nab. | maboparopuu

212 | JlaGopatopuu ¢usuku | YueOHO-mabopaTOpHBIE  CTEHABI [0  MEXaHUKE,

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

215 | maGopaTopusi DJIEKTpUYECTBA U

216 | marHetusma, jJaboOpaTOpUs ONTHKH

316 | uap.)

324

217 | JlabopaTopum ¢u3nku | PeHTreHOBCKOE, ONTHYECKOE U CIEKTPaIbHOE HAy4YHO-
(;1abopaTopusi HAHOTEXHOJIOTHIA) uccienoBatTenbckoe odopynosanue Gupmsl LD Didactic

218 | JIabopaTtopuu AIIEKTPOTEXHUKH, | YUueOHO-Tab0paTOpHbIE  CTEHABI U KOHTPOJIBHO-

221 | >MEeKTPOHMKM M  CXEMOTEXHHUKH, | H3MEPUTEIbHAS anmnaparypa JUIsl U3MEPEHUST YaCTOTHBIX

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

pamroGU3UKH U JICKTPOHHUKH, JIp.)

CpEICTBa JUIsl U3MEPEHUS MapaMeTPOB AIEKTPUUYECKUX
Lene, cpeacTBaMi reHepUPOBaHUS CUTHAJIOB!
KOMIUIEKT Hay4YHO-UCCIIEIOBATEIbCKUX YCTaHOBOK IIO
aHAJIOTOBOM 4acTu Kypca, J1abOpaTOPHBIX CTEHJIOB
OABT mno uudpoBoil yactu Kypca, KOMIUIEKT ISt
IIPOBEICHUS PAJUOMOHTAXHBIX W HasUIbHBIX PadboT
«TEPMUTY, nabopaTtopHbIe CTEHJIbI o
paznodJIEKTPOHUKE, MCTOUYHUKH IUTAHUS, TE€HEPATOPHI
CUTHAJIOB, IU(POBBIE OCHUIUIOrpadpl, U3MEPUTEIHHOE
obopynoanue, LHAITst u AT u ap.
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ABTOpP(bI) padoyeii mMporpaMmbl I CHUILIMHBI: 3aB.Kadenpoil GyHIaMeHTAIbHON
¢u3uky 1 HaHOTeXHONOTHH K.(p.M.H., nmouent Munees JIL.U.

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

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 1.
CornacoBaHo:
PykoBonutens OI1 E.B. MenpHukoBa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 1.
CornacoBaHo:
PykoBonutens OI1 E.B. MenpHukoBa

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 1.
CornacoBaHo:

PykoBonutens OI1 E.B. MenpHuKOBa

(moamnuce)




