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1. Ilesin ocBOEHUSI AN CHUILINHBI
[ensiMu OCBOEHUS AMCLUUILIMHBI "®U3NYECKUN U PaJUOMOHTAXKHBIM MPAKTUKYM" SIBIISIFOTCS
dbopmupoBaHre y o0O0ydaromUXcsi MNpoGecCHOHATbHBIX KOMIIETEHIIMII B 00JIACTH COBPEMEHHBIX
METOJI0B pa3pabOTKU U CO3/1aHUS AIEKTPOHHOH annapaTyphl.

e 3amavyaMy IUCLUILIMHBI SBIISIOTCS:

®  K3y4YeHHUE MPaBUJ TEXHUKU 0€30IaCHOCTH MPH IIPOBEICHUHU PAAMOMOHTAXKHBIX padoT;

® U3ydeHHUE NPUHIUIOB pabOThl, MAPKUPOBKU U 0003HAYEHH OCHOBHBIX PaJHOAIEKTPOHHBIX

KOMIIOHEHTOB;

e npuoOpeTeHre HaBBIKOB PabOThI C MAsUIbHBIM M U3MEPUTENbHBIM 000pyI0BAaHUEM;

e npuoOpeTeHre HaBBIKOB MOHTaXa/IeMOHTaKa PaJHO3IEKTPOHHBIX KOMIIOHEHTOB;

® U3ydeHHUE MPUHIIUIIOB U3TOTOBIICHUS MTEYATHBIX IUIAT.

2. MecTo qucuumiuHbl B cTpykrype OIl

HuctummHa «Du3ndecKuil 1 paIiOMOHTAKHBIN TPAKTUKYM» OTHOCHUTCS K 4acTH (GopMupyemMoin
ydacTHUKaMu oOpa3oBarenbHbIx oTHoeHuH (b1.B.07) oO6pa3oBaTenbHoil mporpaMMbl 10 HaMPaBICHUIO
03.03.02 ®dusuka. [Ipemmaraemas quCUILIMHA OTTUPAETCS HA 3HAHUS, TIOJIYYCHHBIC paHEee B  IPOIECCE
OakanmaBpCKOM IMOJIrOTOBKM B paMKax oOmiero Kypca (U3HMKH, KYypCOB:

«TexHOmorusl COBPEMEHHOTO (H3MUECKOT0 dKCIIEpUMEHTay, «Pagrnodusnka u 3IeKTpOHUKa»

Jl1s ocBOCHUS TaHHOW AUCHMILTUHBI CTYJEHT JOJIKEH:

3HaTh: QU3MYECKYI0, €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIEM, BOSHHKAIOIIUX B XOJE
npodeccCuoHaNBHOM e TEIbHOCTH, OCHOBHBIE TEHJICHIIMU Pa3BUTHS B pa3paboTKe MpUOOPOB U METOJIOB
OKCIEPUMEHTAIBHON (U3WUKH; METOJUKM aHaIM3a COBPEMEHHBIX (U3UKO-TEXHHUECKUX IPOOIIeM,
CIOCOOBI M METOMBbI PEHICHUs] SKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX 3a7ad pa3pabOTKU MPUOOPOB U
METOJIOB SKCIIEPUMEHTAIBHON (DPU3UKH; TEOPETUUECKUE OCHOBBI, OCHOBHBIE IMOHATHUS, 3aKOHBI U MOJIEIH
panuo(u3uKH, OCHOBHBIEC MOJOXEHHUS METOJIOB NPEJICTABIEHUs] CUTHAJIOB M BOIPOCH IPeoOpa3oBaHus
CUTHAJIOB JIMHEWHBIMH, TMAPAMETPUUYCCKUMH U HEIMHEHHBIMH TensaMu (QuibTpanus, YyCUJIEHUE,
JNETEKTUPOBaHUE, MPeoOpa30BaHUE YAaCTOTHI, MOAYJISAIMS, TeHEepallns); MPUHIUIBI JEHCTBHUS THUIIOBBIX
PaAMOTEXHUYECKUX KackaloB (yCHUJIIUTENb, JAETEKTOp, IpeoOpa3oBareib YacTOThl, I'€HEpaTop,
MOJYJSATOP); TEOPETHUECKHE OCHOBBI  IM(POBOM  pajMO3JIEKTPOHUKH, KOMOMHALMOHHBIE H
Nocie0BaTelbHble  JIOTMUECKHE  yCTpOMcTBa,  LU(poO-aHAJIOroBble U aHAJIOTO-IU(POBBIE
npeoOpa3oBaTeny.

YMeTb: OCYIIECTBIATh OTOOp MaTepuana, XapakTepu3yrolero o01acTe MpuOOpPOB M METO/I0B
AKCIIEPUMEHTAIbHOU (PU3UKH, C YIETOM KOHKPETHOW HayYHOW WM TEXHMUYECKOH 3a/lauM; KPUTHYECKH
aQHAJIN3UPOBATh COBpPEMEHHbIE (DU3UKO-TEXHUUECKHE MpOOJIEeMbl, CTaBUTh 3aJaud U pa3pabaThiBaTh
porpaMMy HCCIIEOBaHUS, BEIOUPATh aIeKBaTHBIE CIIOCOOBI U METO/IbI PEUICHHS IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 3a/ay, HHTEepPIPETUPOBaTh, IMPEACTABIATh W MPUMEHSTh IOJYyYEHHBIE PE3YJIbTaThl,
UCXOJS W3 TEHJCHIWA pa3BUTHUS TPUOOPOB M METOJOB DKCHEPUMEHTAIbHON (DM3UKU; MOHUMATH,
W3JlaraTh W KPUTHYECKH aHAIM3UPOBaATh 0a30BYIO 00mMIePU3NUECKyr0 HWH(OOpPMAIMIO; TOJ30BaThCS
TEOPETUYECKUMH OCHOBAaMH, OCHOBHBIMU TIOHATHUSMH, 3aKOHAMH W MOJCISAMH PaTuOPU3UKH,
MaTeMaTUYeCKU ONMMCHIBATh JIMHEWHBIE, HEIMHEWHBIE U TapaMeTpUUECKUe U IIUPPOBbIE LIETH.

HNmerb: HaBbIKM pabOThl B HAyYHOM KOJUJIGKTHBE; HaBBIKM LI€JIENOJaraHus, IUIaHUPOBAHUS,
peanu3anuu HEOOXOJUMBIX BHJIOB NEATEIHHOCTH, OICHKH M CAMOOIIEHKU PE3YJIbTAaTOB JAEATEIHHOCTH
[0 pEUICHUI0 Hay4yHBIX 3aJady B 00JlacTU MNPHUOOPOB M METOJOB DSKCHEPUMEHTANIbHON (PU3MKU;
MPAKTUYECKHA OMBIT pabOThl C PAMOAIEKTPOHHBIMU CHUCTEMaMHU 00pa0OTKH U aHalM3a dIEKTPUIECKIX
CUTHAJIOB; HaBBIK aHAJIN3a U CUHTE3a aHAJIOTOBBIX M IIU(PPOBBIX 1eMNei; HaBbIK pabOThI C MPOTPaMMHBIM
obecnieuennem Electronics Workbench 5 wnu ap.; Bnagets npuemMaMu U TEXHOJIOTUSMHU IIEJICTIONIATAHNS,
Henepeann3alil U OLEHKU Ppe3yNIbTaTOB NEATENbHOCTH [0 PEIICHUI0 HAay4YHBIX 3a/ad pa3paboTKu
nprOOpPOB M METOJOB SKCIIEPUMEHTATBHON (PU3HKH.
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3. [InanupyemMble pe3yabTaThI 00y4eHHUsI N0 TUCHUILIMHE

3.1. Komnerennun, GopMHPOBAHHI0O KOTOPBIX CHOCOOCTBYeT aucuMIMHA [lpu ocBoeHuuU
JTUCIUTIIMHBL (POpMUPYIOTCS clieayrone komneTeHun B cootBercTBuM ¢ GI'OC BO mo manHOMy
HAIPABIICHUIO TTOJITOTOBKHU:

Crioco0OeH MpoBOIUTH TEOPETUUYECKUE U IKCIIEPUMEHTAIbHBIE HCCIIeI0BaHUs, MHHOBALIMOHHbBIE U
OTIBITHO-KOHCTPYKTOPCKHE Pa3padOTKU B 00JacTy (PyHIaMEHTAIbHON U NPUKIAIHONW (PU3UKH B COCTaBe
uccienoBareabckux KouiekTuBoB (I1K-6)

3.2. [lepeyeHb IMUIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHs] MO JAUCHUILUINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEeHHS (POPMHUPYEMBIX KOMIIeTEeH U

B pesynbrare 0ocBOSHUS TUCIUIUIMHBI 00YyJatOIIUNACS TOJIKEH:

3HaTB: TEOpPETHYECKHE OCHOBBI AaHAJOrOBOM U LU(PPOBOM PagHOINEKTPOHUKH; (HU3UKO-
XUMHUYECKHE TPOIIECCHI MPH TMaiike HU3KOTEMIIEPATYPHBIMU MPHUIIOSIMHU; BIHSHHE (IIFOCOB HAa (PU3HUKO-
XUMHUYECKHE TIPOIECCHI MPU MaKe METAIJIOB; OCHOBHBIE TPUEMBI pa3pabOTKU M U3TOTOBJICHUS MEYAaTHBIX
IU1aT; TPaBUJIa TEXHUKH OE30TIACHOCTH B JIAOOPATOPUH PAAHO(OU3UKHU U SJICKTPOHUKH.

YMmeTb: pa3pabaTbiBaTh CXEMbl MPOCTEHIINX OSJICKTPOHHBIX YCTPOWCTB; HCIOJIB30BaTh U
MPUMEHSTh OCHOBHYIO AJICKTPOHHYIO DJIEMEHTHYIO 0a3y; pa3pabaThiBaTh MEYATHBIC TUIATHI; MTPOBOIUTH
MEXaHMYECKYI0 M XUMHUYECKYI0 00pabOTKy MeuaTHBIX IUIaT C MOCIEIYIOIIed MaiKol; HCCIenoBaTh
aAMIUTATYIHBIC, aMIUTUTYHO-9aCTOTHBIC ¥ ()a30BbIC XapaKTEPUCTHKH IEKTPOHHBIX. YCTPOUCTR.

HMmeTh: HaBBIKM MAsTIbHOTO MACTEPCTBA; OMBIT Pa3pabOTKU U U3TOTOBIICHUS SJIEKTPOHHOMN
TEXHHUKHU; OMBIT Pa0OTHl C KOMITBIOTCPHBIMH IMPOTPAMMHBIMH TPOAYKTAMH PaIAO0IEKTPOHHOTO
nasnadyenus (Elektponics Workbench, EWB Layout u jp.); ombIT paboThl ¢ HCTOYHUKAMH TTHTaHHUS,
reHepaTOpaMU CHTHAJIOB U ¥ PA3IMYHBIMU U3MEPHUTEIHLHBIMUA TTPHOOPAMHU.

4. O0beM U coiepKaHUe TUCIUTLINHBI
OO0BeM TUCIUIUTUHBI COCTaBIIsieT 3 3a4eTHBIX enHuIbI (108 akazeMuyeckux 4acoB)

4.1. Conep:kanue AUCHMIUIMHBI MO pa3aenam (TeMaM), COOTHECEHHOe C BHIAMH U
TPYI0EMKOCTHIO 3aHATHI JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOM KOHTAKTHOM PabOThl M CAaMOCTOSITENIbHOM pabOThl 00YYaOIIErocs MO TUCITUTUINHE
yKa3aH B yueOHOM TIaHe 00pa30BaTEIHLHOM MPOTPAMMBEI.

Ne Buapl 3aHsaTHi, HX @DOpMBI TEKYILETO
/n Paznernsr (Tembr) o 00BeM (B ak.uacax, mo KOHTPOJISL YCIIEBAEMOCTH (110
JIACTIUTUTAHBI 3 ouHOM hopme oOyueHws) o4HOM hopme oOyueHHs)
=
() 3anHsTHs 3anHsTHs .
O JeKIHOH- cemmuHap- DopMBI MPOMEKYTOUHOM
HOT'O TUIIa CKOI'O THIIa aTTecrarun
1. OCHOBBI NAsILHOTO JIEJIa. 7 2 2 Bxomnaas JIMarHOCTHKA!
CEMHUHAD | TeMaTHUYECKHI OIIpoC

yYaluXxcs C MOCIEAYIOIIUM
00CyXJIeHUEM DPE3Yy/IbTaTOB

Ha OCHOBE 3HAHUH

MONyYeHHBIX B Kypcax

"Xumuga",

" "
OnexTpuyecTBo”,

"Pagnodusuka u

JNIEKTPOHUKA".
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2. | Homenkiarypa ANEKTPOHHBIX
KOMITOHEHTOB.

6 mabop.
3aHATHE

Onpenenenue,
KJaccupukanus u
U3MepeHue rapaMeTpoB
pa3UYHBIX  JMHEWHBIX U
HEJIMHEHMHBIX
panno3JIeKTPOHHBIX
KOMIIOHEHTOB.  (3a4eT 10
TEeMeE)

3. | PazpaboTka ¥  M3rOTOBJICHHE
MEeYaTHBIX ILJIaT.

6 mabop.
3aHATHE

PazpaboTka  3IEKTPOHHBIX
cXeMm o 3aJJaHUI0
npernojiaBaTens, pa3padoTka
OJICKTPOHHBIX MAakKeTOB
TICYATHBIX IUIar,
CaMOCTOSTEIILHOE
U3rOTOBJICHHE  TEYaTHBIX
miaT. (3a4er 1o Teme)

4. UccnenoBanue OCHOBHBIX
XapaKTEPUCTHK AJIEKTPOHHBIX
YCTPOWCTB

6 mabop.

3aHATUC

CamocrosiTensHOe
U3y4yeHue I (POBBIX
PaaNON3MEPHUTEIBHBIX
pruOOpOB. Custue
OCHOBHBIX  XapaKTEPUCTHUK
pa3paboTaHHBIX  YCTPOWUCTB
WITH BUPTYaJIbHBIX
AHAJIOTOB.

(3ager mo Teme)

3. OcHoBHBIE TIpHEMBI pa3paboTKH,
W3TOTOBJICHUS u peMOHTa
aHaAJIOr0BOM 3JIEKTPOHHOU
TEXHUKH.

6 mabop.
3aHSATHE

3HAKOMCTBO Ha IPAKTUKE C
OCHOBHBIMH npueMamMun
NIOMCKa HEHUCIIPaBHOCTEH B
PaIMOdIEKTPOHHBIX
YCTpOMCTBAX.

6. | OcHOBHBIC MpHUEMBbI Pa3pabOTKH,
U3TOTOBJIEHUS U pEMOHTA
uudpoBoi AIEKTPOHHOM
TEXHUKH.

6 mabop.

3aHATUC

Teopetnueckue OCHOBBI
u(GpoBON  DIEKTPOHUKH,
OCHOBHBIE MIPUEMBI
MOHTQXXHOW  paboTBl €
uGpoBEIMH

MHUKpOCXeMaMu 3HAKOMCTBO
Ha TPAKTUKE C OCHOBHBIMH
npueMamMu MovcKa
HEUCIPAaBHOCTEHN B
IUQPPOBBIX  AIEKTPOHHBIX
YCTPOMCTBAX.

4 mabop.
3aHATHE

3aueTsl 1o TeMam,
KOHTaKTHas pabota - 36 u.
DK3aMeH, KOHTaKTHast
pabora - 4 4.

Hroro mo JHUCIHITTINHEC!

10

40

DK3aMeH
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4.2. Pa3BepHyTO€ ONMCAHME COEPKAHUS TUCIMILIAHBI 110 pa3aeaaM (TeMam)

1. OcHOBBI NasIBHOTO JieNa.
TexHuka 0e30macHOCTU MpH paboTe C IIEKTPUUECTBOM. JeHCTBUE AIIEKTPUUYECKOr0 TOKAa HA OPraHU3M
YEeJIOBEKa B 3aBUCUMOCTHM OT CHJIBI TOKA, YacTOThl, BEJIWYUHBl HANPSIKEHUS, MPOAOHKUTEIBHOCTH
BO3JICHCTBUS U 0coOEHHOCTEH opranu3Ma. TexHuKa Oe30MacHOCTH MPU BBITOJIHEHUH PAHOMOHTAXKHBIX
pabot. [IpoBepka nasibHUKA, KperieHue aeTanei, naiika. Texauka 6e30MacHOCTH MPU MPOBEICHUH
TpeboBanmsi K pabodyeMy MeCTy pPaJuOMOHTRXHHKA - OCBEUICHHOCTh, BEHTWIALUSA, YHCTOTA,
UCIOJIb3YEMble HMCTOYHHMKHU IMUTAHUS, Pa3MEIICHHE M COCIUHEHUE IJIEKTPONpUOOpOB U ammapaTyphl.
Pexomennyemas nmurepatypa. Y CTpOHCTBO MasIbHUKA, BUABI TAsUIBHOTO 000PYI0BaHUS.
Temnepatypa mnaiiku. WMHCTpymMeHTBI: OOKOpe3bl, CKajbIlellb, MUHIET, Kycaukd. Marepualbl U HX
cBoicTBa. Bubl coeHeHnit, aHanu3 ux npodHoctu. [IpaBunbHas maiika. [Ipumou, ¢arockl, kaHUGOIb,
WX OCHOBHBIC XapaKTEPUCTUKU U YCJIOBHS NMpUMeHEeHHs. Buasl u kiaccudukanus npoBoaHukoB. [laiika
CETOYEK UM JIEMOHTaX N€YaTHBIX IUIAT.

2. HoMmeHnkiaTypa 2JIeKTPOHHBIX KOMITOHCHTOB.
Knaccudukanusa paguoneraneid 1 koMnoHeHTOB. OCHOBHbBIC BUABI paguojeTanei, ux (yHKIHH,
Ha3Ha4YCHHE, KIACCHU(PUKAIUI U MApKUPOBKA. CXEMBI JIEKTPUICCKIE MPUHITUITHAIILHBIC, UX
Ha3HayeHue, 0003HAYCHHE HA HUX  Pa3IUYHBIX AJIEMEHTOB.

3. Pa3paboTka u M3roTOBIICHUE MTEYATHBIX TIIAT.

Marepuansl 1 uX CBOMCTBA. Buabl coenuHenui, aHanu3 ux npodHoctu. [IpaBunbHasa naika. [Ipumnon,
¢urockl, kKaHU(DOIB, X OCHOBHBIE XapAKTEPUCTUKU W yCIOBUS MpUMEHEeHH. Buasl n kinaccupukamus
npoBoJHUKOB. [laiika ceToyek U JeMOHTaX MeYaTHBIX IJIaT.

4. NccnenoBaHre OCHOBHBIX XapaKTEPUCTHK JIEKTPOHHBIX YCTPOUCTB.
TexHoI0rHs U3rOTOBJICHNS IIEYaTHBIX IJIAT B JIAOOPAaTOPHBIX yciaoBusAX. IlporpaMMHoe obecrieuenue ams
TPACCUPOBKH TEUYATHBIX IUIAaT. MI3roTOBICHNE MEYaTHBIX MJIaT. MOHTaX U MMPOBEPKA CXEM: BBIIPSIMHUTEIH,
aBTOI'€HEPATOp Ha TPAH3UCTOpaX, YCHIIUTENIN HU3KOW YaCTOThI, CTAOMIIN3aTOPBl HAMIPSHKEHUS.

5. OcHOBHBIE IPUEMBI PEMOHTA aHAJIOTOBOM AIIEKTPOHHON TEXHUKH.
[Mpuniuma pa®oTBl OCHOBHBIX AJIEKTPOU3MEPHTENBHBIX MpUOOpPoB. MynbTuMeTp, ocummiorpad,
4aCcTOTOMEp, TeHEPATOPhl Pa3INYHBIX CUTHAJIOB. YTIyOJIeHHOE U3yYeHHEe Ha TpuMepe ocuusuiorpada.

6. OcHOBHBIE IPUEMBI pEMOHTA ITUPPOBOH ITEKTPOHHOU TEXHHUKH.
[TpuHnmna paboTbl OCHOBHBIX  IIM(POBBIX  ANIEKTPOU3MEPUTENBHBIX  MPHOOPOB. MyJlbTUMETD,
ociuorpad, 4acToToMep, TeHePaTOPbl Pa3INYHBIX CUTHAIOB. YTIIyOlIeHHOE H3ydeHHEe Ha IpUMepe
udpoBoro ocuuiiorpaga.

7. PabGota B BUpTyalbHOH cpelie MPOrpaMMHBIX KOMIUIEKCOB PaHO3JIEKTPOHHOIO Ha3zHAuCHHs
(Elektponics Workbench, EWB Layout u ap.) mo pa3paboTke W HaJla)XHBaHHUIO AJIEKTPOHHBIX CXEM U
M3TOTOBJICHHIO ITEYATHBIX IIJIAT.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

C uenbio noBeIIeHUS Y3PPEKTUBHOCTH 00yUeHHs GU3HKe KaK Ha JEKIUAX, TaK U Ha MPAKTUYECKUX
3aHATUSAX  HUCIOJB3YIOTCS  COBpEMEHHble  00pa3oBaTelIbHbIE  TEXHOJOTMU:  HMH(OPMAIMOHHO-
KOMMYHUKAIlMOHHbIE, NP00JIeMHOr0 O00y4YeHHsl, Pa3BUTHA KPUTHYECKOI0 MbIILJICHUS,
ucceaeoBaresibckue  Meroabl. Ilpu  camocrosiTenbHOM — paboTe  CTYAEHTOB — MPUMEHSIOTCS
AUCTAHIUOHHBIX GOPMBI 00y4eHHUH.

Ha 7nexkuMoHHBIX 3aHATHSAX UCHOJB3YIOTCS MYJIbTHUMEIUNHBIE NpPE3eHTAlUU, IHPPOBbIE
oOyyarolmuye MporpaMMbl, KOMIIBIOTEpHBIE (HIBMBI, YTO MO3BOJSET JOCTYHNHO H3jararbh y4eOHBIN
MaTepuai. MHOTue CTy/EeHThI, UMEIONINE JOMa KOMIBIOTEDP, UCHOIB3YIOT 00yJaroue IporpaMMsbl 1Jis
BBITNIOJIHEHUSI TBOPUYECKOI'O JIOMAIIHErO 33JaHus, C Pe3yJbTaTaMH KOTOPOTO BBICTYNAIOT HA JIEKIMSIX.
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OTO TMO3BOJIIET  KOHTPOJMPOBATH  CAMOCTOSITENBHYIO  pabOTy  CTYAEHTOB, pPAaCHIMPATh  HX
00pa3oBarTesbHYIO Cpeay.

B coBpemeHHBIX ycinoBHMsX OOydeHMsI B BBICHIEH WIKOJE 0cO00O€ 3HAYEHHE IMPHIACTCS
pa3IMYHBIM HHTEPAKTUBHBIE (popMaM U MeTo1aM 00y4deHHs, KOTOPbIE OCHOBAHBI Ha TMAJIOTOBBIX (hopMax
no3Hanus. OnpeneneHHOe 3HauU€HHE MPU ATOM OTBOAUTCS y4eOHBbIM (puiabMmaM. Takue (QuiIbMbl MOTYT
UCIIOJIb30BAThHCS B KAUECTBE BCIIOMOTATEIHLHOTO CPEICTBA HA 3aHATHX. [I[puMeHsercs: OHM, Kak IPaBuiIo,
B T€X CllyyasX, Korja y4eOHbIil MaTepuas HelOCTYIEH JUlsl BOCIIPUATHSA B 0OBIYHOM (hopmaTe yueOHOro
npouecca. B apcenaine 1abopaTopuu 1€EMOHCTPALIMOHHOTO SKCIIEPUMEHTA MHOI'O Pa3JIMYHBIX 00yUYarOLIUX
Y Hay4HBIX (PUIBMOB IO PA3JIMYHOM TEMaTUKE.

Hcnonb3oBaHue mnpodJeMHOro oO0y4YyeHHMsi II03BOJISIET CTYJEHTaM I[OYyBCTBOBAThb
CIIO)KHOCTh (DM3WYECKHX SIBICHUH, MOHATh WX CYTh, MOOYIUTh MX K CAMOCTOSITEIIEHOMY PEHICHHUIO
npoOJeMbl, €€ OCMBICIIEHUIO, IONBITaTbCS IOCTaBUTh ce0s Ha MECTO H300peTarens, HCHbITaTbh
YIIOBJIETBOPEHHUE OT MHTEIUIEKTYaIbHOTO Tpyna. Mcmonb30BaHue TEXHOJIOTHU MPOOIEMHOTO O0yUeHHS
npeycMaTpuBaeT Ha 3aHATHAX [0 ONTHKE AaKTyaJU3UpOBaTh OINOPHBIX 3HAHUS; BO3HUKHOBEHME
npoOJIEeMHON CHTyallnu; HAXOXJICHHE Croco0a pemieHus MyTeM JIOTaJKH MM BBIIBUKCHUS THUIIOTE3BI;
JI0Ka3aTe’IbCTBO TMIIOTE3bl WM JOTAJKHU; MIPOBEpKa MPAaBUIIBHOCTU peleHus npobiemsl. [Ipodiemuoe
o0y4YeHHe HCIONB3YI0 Ha dTarne OOBICHEHHsS HOBOTO MaTepuana B (opMe MpoOIIEMHOTO M3JIOKEHHUS U
HOUCKOBOM (3BpUCTHYECKO) Oeceibl, Ha 3aBepIIAIOIIEM dTalle 3aKPerIeHUs IPOHAEHHOro MaTepuaia u
Opd TIOBTOPEHUHM TPH pEIIEHWH TBOPYECKMX 3a7ad, B XOJA€ CAMOCTOSITEILHOW pabOTHI,
UCCIIEI0BATEIbCKUX 3aJJaHUN TEOPETHUECKOTO U 3KCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKOTO XapaKTepa.

Hcnonp30BaHue TEXHOJOTHH MPOOJEMHOro OOy4YeHUsl TI03BOJIIET HAy4YUTh CTYACHTOB
CaMOCTOSITENIbHO MBICIIUTB, CAMOCTOATENIBHO MOJy4YaTh 3HAHU, aHAJTU3UPOBATh U JeNaTh BbIBOBL. [Ipu
poOJIEMHOM TOAX0JIE K O0OYYSHHIO €CTh BO3MOXXHOCTh YUTH OT MEXaHHYECKOro 3armomMuHaHus. Korma
CTaBUTCSA TNpoOjeMa, Cco3laeTcs TeM WM HHBIM CIIOCOOOM MpoOJeMHas CUTyalus, Yy CTYACHTOB
TIOSIBIISIETCS MHTEPEC, OHU aKTHBHO BKJIFOUAIOTCS B TIPOIIECC PEIICHUS MPOOIIEMBI - BCE 3TO CIIOCOOCTBYET
JTy4qllIeMy YCBOCHHIO MaTepHaia, puueM OoJIbllasi 4acTh YCBAaMBAETCSl HEIIPOU3BOJIBHO.
[TpenBapuTenbHO NOArOTOBUB CIIEUAIBHOE COJIEPKAHNE U3Yy4aeMOro MaTepuasa, B TpyInnax ¢ BHICOKUM
ypOBHEM Cc(HOPMUPOBAHHOCTH YMEHHMI CaMOCTOSTENbHON pabOThI, UCIIONB3YIOTCS TEXHOJIOTHH Pa3BUTHS
KPUTHYECKOTO MBINUIeHHU. KpuTHueckoe MBIIUIEHHE TMPOSBISETCS B Pa3yMHOM PacCMOTPEHHH
pa3Ho0Opa3us MOJIXOA0B, BHIPAOOTKE pa3IMYHBIX apryMEHTOB C TeM, 4TOObI BBIHECTH OOOCHOBaHHBIE
CYXJIEHUS W HE3aBHCHMBIC TpOJyMaHHbIe pemeHus. OpueHTanus Ha KPUTUYECKOE MBIIUICHUE
OpearnonaraeT, YT0 HUYTO HE MPUHUMAETCS HAa BEpy M KaXKAbIM CTYIEHT, HEB3HMpas Ha aBTOPUTETHI,
BbIpa0aThIBaET CBOE MHEHHE B KOHTEKCTE M3ydaeMoro marepuaia. boibmioe pois B GOpMHpPOBaHUU
poOJIeMHOTO 00yUEHHSI UTPAIOT KOMITBIOTEPHBIE TPOTPaAMMbI MOJIEIIUPYIOIINE peallbHbIE AJIEKTPUUECKUE
[EeNH, PaTUodIEKTPOHHBIE YCTPOWCTBA W DIEMEHTHI W BO3MOXXHOCTh CPAaBHEHHS BHPTYaJIbHBIX
pe3ynbTaToB ¢ peanbHbIM dkcriepumeHToM (Electronics Workbench 5).

TexHoI0rMM UCIIOIB30BaHUS HCCIe10BATEIbCKHX METOA0B IPUMEHSIOTCS KaK MPH OpraHu3aIliuH
U TPOBEACHUU HCCIENI0BATEIbCKUX JAOOPAaTOPHBIX paboOT, Tak M NpPU CaMOCTOATENBbHOH padore.
Co3naroTcst yCiaoBusl, IPH KOTOPBIX CTYJICHTHI CAMOCTOSATENBHO H OXOTHO MPHOOPETAIOT HEOCTAIOIIHNE
3HAaHUS U3 PA3JIMYHBIX UCTOUYHUKOB; Y4aTCsl MOJIb30BATHCSA MPUOOPETEHHBIMU 3HAHUSMH ISl PELICHUS
TI03HABATENBHBIX M MPAKTUYECKHUX 3a/1a4; MPHOOPETaloT KOMMYHHKATHBHBIE yMEHUs, paboTas B mapax,
IpymnIax; pa3BUBAIOT HCCIENOBATEIbCKUE YMEHHUS IpH BBIABICHHM NpoOieM, cOope HHOpManuy,
NPOBEICHUN HAONIOJICHUI W DKCIIEPUMEHTA, aHalIH3e, MOCTPOSHHH THIOTE3, 000OIICHNH; Pa3BHBAIOT
CHCTEMHOE MBIIIJICHHE.

Hcnonp3oBaHue NaHHON TEXHOJIOIMH BO BHEYPOYHOE BpEMs IOMOraeT OpraHM30BaTh HAYYHO-
UCCIIEI0BATEIbCKYIO I€ATENBHOCTD CTYIeHTOB. [Ipy 3TOM CTyAeHThl 00y4aroTCsi TPaMOTHO BBITMOJIHATS,
0(pOpPMIIATH U PE3EHTOBATh CBOU MCCIIEIOBAHUSI.
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PazpaboTtka m11000TO PAagMOANEKTPOHHOIO YCTPOMCTBA COMPOBOXKIACTCS (U3UYECKUM |
MaTeMaTHYeCKUM  MojenupoBaHueM. Dusnyeckoe MOAEIMPOBAHUE  CBA3aHO C  OOJBIIUMH
MaTepHaJbHBIMU 3aTpaTaMM, IOCKOJIbKY TpeOyeTcsi H3rOTOBJICHME MAaKETOB M HX TPYJOEMKOe
uccnenoBanre. Yacto Gu3nueckoe MOJEIMPOBAHUE MPOCTO HEBO3MOXKHO HM3-32 OOJBIIOW CIIOKHOCTH
ycTpoiicTBa. B 3TOM ciydae mpuOeraroT K MareMaTH4eCKOMY MOJICIIMPOBAHUIO C HCIOJIb30BAHUEM
CPEACTB U METOJIOB BBIUMCIUTENBbHOW TexHUKU. Hanpumep, u3BectHblii maker P-CAD cogepxut 6510k
JIOTMYECKOTO MOJICIMPOBAaHUS LU(POBBIX YCTPOWCTB, OAHAKO MAJS CTYAEHTOB, OH IIPEJCTABISAET
3HAYUTEIbHBIC TPYAHOCTH B OCBOEHHMH. Kak Mmoka3as aHaJlu3 COCTOSIHUS MTPOTPAMMHOTO 00ecIieueHus 110
CEMOTEXHUYECKOMY MOJICIMPOBAHUIO HAa 3Talle HAyaJlbHOTO OCBOEHUS LIEIeCO00pa3HO MCIIOJIb30BaTh
paszpabotky ¢upmer Interactive Image Technologies (Electronics Workbench). OcoGeHHOCTEIO
nporpamMbl EWB siBisiercss Hanmuune KOHTPOJIBHO-U3MEPUTENbHBIX NMPUOOPOB, MO BHEIIHEMY BUAY,
OpraHOM YNPAaBJICHUS W XapaKTEPUCTHKAM MAaKCHMalIbHO NPUOIMKEHHBIM K HMX HPOMBIILIICHHBIM
aHajoraMm, 4YTO CIIOCOOCTBYeT NPUOOPETEHHIO NPAKTUYECKMM HaBbIKaM paboTel C Hauboiee
pacnpocTpaHeHHBIMH TPHOOpaMH: MYJIBTHMETPOM, OCHMILIOrpadoM, TEHEPATOPOM U JIp.

K aroit nporpamme cienyer 1o6aButh Takxke mporpammy CircuitMaker 6.0 ¢upmer MicroCode
Engineering, cogepskamiyto oOmMpHYI0 OUOINOTEKY 3JEKTPOHHBIX KOMIIOHEHTOB.

Ota nporpamma MpoKo onucaHa B uznanuu B.M. Kapnamyka «OnextpoHHas nabopaTopusi Ha
IBM PC. Ilporpamma Electronics Workbench u e€ npumenenue.

Bonbiryto momomis okassiBaeT Moodle (MomynpHast 00BEKTHO-OPHEHTHPOBAHHAS TUHAMUYECKAS
yueOHasi cpesia) — 3T0 CBOOOJHAsI CUCTEMa yIpaBJIeHUsl 00ydeHUEeM, OPMEHTUPOBaHHAs MPEX/I€ BCEro Ha
OpraHu3allMi0 B3aMMOJCHCTBHSI MEXIYy TMpernojaBaTeleM H CTYACHTOM, XOTA TOAXOIUT U JUIs
OpraHu3aly TPAJUIMOHHBIX JUCTAaHIIMOHHBIX KYpCOB, a TaK e MOJJEPKKH U OYHOT'O O0yUYEeHHSI.

6. YueOHO-MeTOIHUECKOE 0heceueHrne CaMOCTOSITETbHOI padoThl 00y4yaromuxes \

C uenbio nHGOPMAIMOHHOTO 00ecrevyeHNs U MOBBILIEHUS 3(PPEKTUBHOCTH 00pa30BaTEIBHOIO
npoiiecca U B cootBeTcTBUU ¢ TpeboBanusmMu GI'OC BO k peanuszanuu oOpa3oBaTeNbHBIX MPOTrpaMM
co3/1aHa AJIEKTPOHHAsI THPOpMaIMOHHO-00pa3oBarenpHas cpefa yuupepeurera (nanee — SMOC).

OUOC UBI'Y BkmroUaeT B ce0sl: cUCTEMY JIEKTPOHHOM MoAep kKM 00pa30BaTeIbHOTO Mpoliecca,
peaTu3yIoNy0 B3aUMOCHCTBHE MEXKy €r0 YYaCTHUKAMH (B TOM uuciie uHTepdenc s moJIb30BaTeNIeH
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH); BHEIIHHE 3JIEKTPOHHO-OMOIMOTEUHbIE CHUCTEMBI; BHYTPEHHIONO
AIIEKTPOHHYIO OMOIHMoTeKY; opunnanbHeliil BeO-caliT UBI'Y u BeOG-caliThl CTPYKTYpHBIX MOApA3IEIECHUN;
KOPIIOPATUBHYIO 3JIEKTPOHHYIO MOYTY M (paiioBble XpaHWIMIIA KOPIOPATUBHON CEeTH; O(PUIMAIBbHOE
coobmectBo MBI'Y B counanbHOl ceTH «B KOHTaKTe».

OUOC UBI'Y obecnieunBaer:

JOCTYM K y4eOHBIM ITaHaM, paboyuM MporpaMmmam JUCHUIUIUH (MOyJei ), IPaKTHK, K U3IaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CHUCTEM U 3JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpammax;

¢ukcanmio xoma oOpa3zoBaTENbHOTO MpoIecca, Pe3yIbTaTOB MPOMEXKYTOUHOW aTTecTallud M
PE3yIBTAaTOB OCBOSHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpPaMMBbl

BO3MOXXHOCTh TPOBEJICHUS BCEX BUAOB 3aHATH, MPOLEAYP OLIEHKH pe3yIbTaToB OOY4eHUs, B
clly4ae MPUMEHEHHUS AIEKTPOHHOT0 00y4YeHHUs, AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

(dopMHpoBaHUE SIEKTPOHHOTO MOPT(HOINO 0Oydaromerocs, B TOM YHCIE COXpaHeHHe paldoT
00ydJaromerocs, pereH3nii ¥ OIeHOK Ha 3TH pabOThI CO CTOPOHBI JIFOOBIX YYaCTHUKOB 00pPa30BaTEILHOTO
nporiecca;

B3aMMOJICICTBHE MEXY YJaCTHHKaMH 00pa30BaTeIbHOrO MpoIlecca, B TOM YHCIE CHHXPOHHOE
U(WIN) aCHHXPOHHOE B3aMMOJEICTBHE TOCPEACTBOM ceTH «HTEpHET».
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7. XapaKkTepUCTHKA OLEHOYHBIX CPEACTB /UIA TeKYIIero KOHTPOJSl YCIeBaeMOCTH U
NMPOMEKYTOUHOH aTTecTAlMU 00y4aroUXCs M0 JUCIUIITTUHE

OCHOBHBIMU BUJAMHU AyJUTOPHOW PaOOTHI SIBIISIOTCS JIEKIMU M MPAKTHYECKHE U J1a0OpaTOpHBIC
3aHATUA. B X0/e ekuuii mpernojaBaTelp U3JiaraeT U pa3bsCHSAET OCHOBHBIC MOHITHS TEMBI, CBSI3aHHBIE C
HEH TeopeTUYeCcKHe U MPaKTHUECKUE MPOOIIEMBI, 1aeT PEKOMEHAAINN K CAMOCTOSTEIbHON padoTe.

bakanaBpckas MOArOTOBKAa MperojaraeT MpakTUKO-OpHeHTHUpoBaHHOe oOydenue. I[lo aToit
NpUYMHE OCHOBHOW (hOPMON M3yuUeHHs Kypca SBIISCTCS MPaKTHUECKue W JabopaTopHble 3aHATHA. OHH
CIIy’)KaT CPEICTBOM KOHTPOJIS IpPENoAaBaTelieM YpOBHS MOATOTOBIEHHOCTH CTYIEHTOB; 3aKpEIUICHUS
U3y4EeHHOTO MaTepHalia; pa3BUTHS YMEHHUS W HaBBIKOB PELICHMS 3a/a4, MPOBEACHHUS J1a00OpaTOpPHOTO
OKCIIEPUMEHTA, aHAIM3a Pe3yJIbTaTOB HAYYHBIX MCCIEOBAHUH, MOATOTOBKH JIOKJIAZOB, COOOIICHUH,
MPUOOPETEHUS OIBITA YCTHBIX MYOJIMYHBIX BBICTYIUICHUH, BEICHUS TUCKYCCHIl, apryMEHTALUU U 3aIIUTHI
BBIJIBUTAEMBIX TTOJIOKEHUH.

@ opMbI TEKYLIET0 KOHTPOJIS:

- tectupoBanue B cpeae DUOC (MoaynpHash 0ObEKTHO-OPUEHTHPOBAHHAS TUHAMHUYECKas yueOHas
cpela) MpH MOArOTOBKE K BHIMOJIHEHHIO JIA0OPATOPHOTO MPAKTHUKYMA;

- TBOPUYECKHUE JOMAIITHUE 33 JaHNUS;

- IPOBEPKA BHITIOJTHEHHS MHANBUAYAIbHBIX JOMAIIHUX 3a/IaHU;

- pa3NUYHBIC BU/IBI KOJUIOKBUYMOB (TUCHbMEHHBIN, YCTHBIN);

- KOHTPOJIb BBITIOJTHEHHSI U POBEPKA OTYETHOCTH O TAOOPaTOPHBIM paboTam;

- cobecennoBanue, KoHcyapTanuu B cpeae DUOC;

Bo3smoxubl U apyrue (OpMbl TEKYIIETO KOHTPOJS, KOTOpbIE OMPENENAIOTCS IMpernojaBaTelsiMu
kadenps! U pukcupyrorcs B POC.

Texymmii KOHTPOJIb MMPOBOJUTCS B MEPUOJT AyJUTOPHON M CaMOCTOSITEIbHON pabOThl CTY/EHTA B
YCTaHOBJICHHBIE CPOKH IO PACITHCAHUIO.

IIpoMeskyTouHasi aTTecTanMs 10 AUCHUILUIMHE (ceccHs) - 3TO ¢opMa KOHTPOJIS, POBOUMAsT 110
3aBEPIICHUI0 M3YYEHUS TUCIHUIUIMHBI B cemecTpe. TpaauIioHHO, TUCIHMIUIMHBI BAPHATUBHOTO ITMKIIA
3aKaHYMBAIOTCS 3a4ETOM M0 MPAKTHUECKUM 3aHATUSAM M SK3aMEHAIIMOHHBIM KOHTPOJIEM IO TEOpUH
JICITUTITIHEL.

B npomexyrouHyto arrecTanuio no aucuumiimHe «Paguodusnka M 37eKTPOHUKa» BKIIOYAIOTCS
cienyromye GopMbl KOHTPOJIS:
- 3aI1IMTA 10 J1a00PaTOPHOMY PAKTUKYMY;
- 9K3aMeH (YCTHBI);

8. YueOHO-MeTOAMYeCKOe U MHGOPMALMOHHOE 00ecnedeHHe TUCHHMIITHHbI

OcHOBHas JIUTEpaTypa:
1. Kapnamyk B.}O. Dnexkrponnas naboparopust Ha IBM PC, TIporpamma Elektponics Workbench u eé
npuMeHeHue. 2-e u3f.,nep. M.: OO0 Uza. "COJIOH-P", 2001.
2. Kamkapos, A.I1. Bce 0 painoTeXHHUECKOM MOHTaKe, U HE TOJIBKO. [ DIEKTPOHHBIH pecypc] :
Y4aeOubie mocodust — DnektpoH. naH. — M. : JIMK Ilpecc, 2013. — 102 ¢. — Pexxum noctyma:
http://e.lanbook.com/book/50567 — 3aru. ¢ sxpaHa. [DneKTpoHHBIH pecypc]. -
https://e.lanbook.com/book/50567#book _name

JlomoTHUTENbHAS TUTEpaTypa:

1. TexHOIOTHS MPOU3BOACTBA MMeYaTHBIX 11atT : MoHorpadwus / A. M. Mensenes. - M. :
Texnocdepa, 2005. - 358[2] c. : un. - (Mup snexkrponuku ; VII-10). - bubnmorp.: c. 357-358. - ISBN 5-
94836-052-0 (mammume B 6udmoreke TYCVYP - 63 2k3.)
2. [Teuartnbie mnatel. Koncrpykiuu u matepuanst / A. M. Mensenes. - M. : Texnocdepa, 2005. -
302[2] c. : mi. - (Mup snexkrponuku ; VII-07). - bubaworp.: ¢. 301-302. - ISBN 5-94836-026-1

(Hamnuue
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B omoimoreke TYCVYP - 81 3k3.)
3. MonTax u perynupoka paaunoannaparypsl [ Tekcr] : yaeonuk ans [ITY / A. T. Benepues. -
2-e u311., uchp. u jaoi. - M. : Beiciras mikona, 1971. - 303 ¢. (Hanmuune B 6ubauorexke TYCVYP - 3 3k3.)
4. MoHTax u peryaupoBka paaunoarnnaparypsl [ Tekcr] : yaeonuk ans [ITY / A. T. Benepues. -
2-e u31., mepepad. u gom. - M. : Beicias mikona, 1982. - 255 c. (nanuuue B 6ubiamoreke TYCYP -4
9K3.)
Y4ebHOo-MeToArnIeCcKOe TOCO0re U MPOTPpaMMHOE O0ecTIieueHre

1. PaguoMoHTaXHBIE MacTepckue: YueOHo-MeToandeckoe nocooue / baunkosckwuii H. K.,
I'yaeko B. JI., Hukudopos A. H. - 2012. 34 c. [DaextponHHsIi pecypce] - Pexxum moctyma:
http://edu.tusur.ru/publications/, ceo60aHBIiA.

Pecypchl nHGOpMAITMOHHO-TEIEKOMMyHUKAIIMOHHOM ceTr «HTepHEeT»:

Cucrema »5IEKTPOHHON MOAJEPKKH 00pa3oBaTelnbHOro Tmporecca «MoW  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonansubie 6a3bl JAHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuterckas OnbimoTeka oHIaiay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

9. MaTepua/IbHO-TeXHHYECKOe o0ecnedeHne UCHUILIMHbI

Y4eOHble ayJUTOpUU:

- JUIsl TIPOBEJCHMS 3aHATUH JIEKIMOHHOTO TUINA C KOMIUIEKTOM CIIELHaIN3UPOBAHHON y4eOHOM
MeOenu W TEeXHUYECKMMHU CpeICTBaMU OOYYeHMs, CIyKallUMH JJs [peloCTaBlIeHUus Yy4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- s TPOBEACHMS 3aHATUM CEMUHApCKOIO THUMA, KOHCYJIbTAllMM, TEKYIIEro KOHTpPOJId U
IPOMEXYTOUHON aTTeCTallMM ¢ KOMIUIEKTOM CIEIHATU3UPOBAaHHON yueOHOH MeOenn U TeXHUYECKUMHU
cpencTBaMu O0y4YeHUS;

JlaGopatopus, ocHalleHHas J1JabopaTOpHbIM 000PYJOBAHUEM, KOMIUIEKTOM CIIEUATN3UPOBAHHON
yueOHOM MeOeNn U TEXHUYECKUMU CPEeICTBAMU O0YUEHHUS.

[Tomemenue a1 caMOCTOSITENbHON PAaOOTHI, OCHALIEHHOE KOMILJIEKTOM CHEIHAIU3UPOBaHHOM
yueOHON MeOenn, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TMOAKIIOUEHUs K ceTu «HTepHeT» u
obecnieyenueM nocryna B SMOC

JleMoHCTpanmoHHOE 000pyJOBaHHWE U Y4eOHO-HArJIsIIHBIe MOCOOMS Ui 3aHATUH JIEKIIMOHHOTO
TUNa, 00eCTeYnBalOIe TEMAaTHUECKHE NILTIOCTPALIUH.

ayn., | HasBanwme aynuropun, [TepevyeHb OCHOBHOTO HCIIOJIb3YEMOT0 000pYyI0BaHHS
nab. | maGoparopuu
318 | JlekunoHHas ayuTOpUs HoytOyk, MynbTUMeIUHHBIA TPOEKTOpP, KonoHKU JBL,

XK - manens, skpan, DVD-nipourpsiBatens.
316 | Jlaboparopus neMoHcTpanuoHHOro | Kommuiekr — oOopymoBaHust — is  JIEMOHCTpAlUH

IKCIIEPUMEHTA (GU3MUECKUX  IKCIEPUMEHTOB 10  PaguopHU3UKe U
aJIeKTpoHUKe. Buneo puibMel.
217 | JIaBopaTopusi HAHOTEXHOJIOTHHA. PeHTreHoBcKOE, ONTUYECKOE U CIEKTPAIbHOE HAy4YHO-

uccienoBaTenabckoe obopynoanue ¢pupmsl LD Didactic

218 | Jlaboparopuss  pagmodmsuku U | KOMIUIEKT Hay4HO-HCCIIEIOBATEIbCKUX YCTAHOBOK IO
HIIEKTPOHUKH. aHAJIOTOBOM 4YacTW Kypca, JIabOpaTOpHBIX CTEHJIOB
OABT no uu¢poBoii yactu kypca. Komruekr mis
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MPOBEJICHUSI PAAMOMOHTAKHBIX W TAasJIbHBIX padoT
«TEPMUT»
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ABTOP(b1) padoueii NporpaMMbl AMCHUILINHBI: 3aB.Kadeapoi GyHAaMEeHTaIbHONW (QU3UKHU U
HAHOTEXHOJOTHH K.().M.H., noueHT Munees JI.U.
IIporpamma paccMoTpeHa U yTBep K /ieHa Ha 3acelaHuu Kadeapbl QyHIaMeHTaNbHON (GU3NKU U
HaHOTexHoJorui « 28 » asrycra 2024 r., npotokon Ne 1

[Tporpamma oGHOBIIEHA
npoTokou 3acenanus kagenpsr Ne 1 ot « 28 » aBrycra 2025 .

CoraacoBaHo:
PykoBoautens OI1 JI.. MuneeB



