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1. et ocBOEHMS AUCHUTIMHBI

Henssmu ocBoeHUst AUCHUIUIMHBL "dU3NYECKU U PaJTUOMOHTAXKHBIA MPAKTUKYM' SIBISIOTCS
dbopmupoBanre y oOydaromuxcsi MpPoPECCHOHATBHBIX KOMIIETEHIIMA B O0JacTH COBPEMEHHBIX
METO/0B pa3pabOTKH U CO3/IaHUs SJICKTPOHHOM amnmaparyphbl.
3amayamMul AUCIUILTAHBI SBIISTIOTCS:

M3Yy4EHHE MMPaBUIJI TEXHUKH O€30MMaCHOCTH IIPU MPOBEACHUH PATUOMOHTAXXKHBIX PadoOT;

® U3ydeHHUeE MPUHIUIIOB padOThl, MAPKUPOBKU U 0003HAUEHUI OCHOBHBIX PaIi03JIEKTPOHHBIX

KOMITOHEHTOB;

e npuobpeTeHre HaBBIKOB PabOTHI C MASIIbHBIM M U3MEPUTENbHBIM 000pyI0BAHUEM;

e npuoOpeTeHre HaBBIKOB MOHTaXa/IeMOHTaKa PaJH03IEKTPOHHBIX KOMIIOHEHTOB;

® U3ydeHHUE MPUHIUIIOB U3rOTOBJICHHUS I€YaTHBIX IIaT.

2. Mecto tucuminHbl B cTpykrype OIl

JuctummHa «PU3NUecKuil U paluOMOHTXHBIN IPAKTUKYM» OTHOCHTCS K 4acTu (GpopMUpyeMOn
ydqacTHHUKaMu oOpasoBarenbHbIX oTHomeHu (b1.B.07) o6pa3oBaTeapHOM MporpaMMbl 110 HapaBJIECHUIO
03.03.02 ®dusuka. Ilpeqyiaraemast TMCHUIUIMHA OIMPAETCS HA 3HAHMSL, [TOJIyUEHHBIE paHEe B  IpOLECcce
OakasaBpCKOW TMOATOTOBKM B paMKax oOmero Kypca (U3UKH, KypCOB:

«TexHomorust COBpPEeMEHHOTO (PU3MUECKOro IKCIepuMeHTay, «Pagnodusnka u 31eKTpoOHUKa

Jly1s ocBO€HUS JaHHOW JUCHMILTUHBI CTYJEHT JTOJIKEH:

3HaTh: QU3MUECKYIO0, €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HHUKAIOUIUX B XOE
npodeccuoHanbHOM e TeIbHOCTH, OCHOBHBIE TEHJICHIIMU Pa3BUTUS B pa3pabOTKe MPUOOPOB U METOOB
IKCIEPUMEHTAIBHON (U3MKH; METOIMKH aHalu3a COBPEMEHHBIX (DHU3MKO-TEXHHUYECKUX IMpOoOIIeM,
CIOoCcOOBI ¥ METOJIbI PELIeHMs] SKCIIEPUMEHTANIBHBIX M TEOPETUYECKUX 3aJau pa3paboTKu MmpubopoB U
METO/IOB SKCIIEPUMEHTAIBHON (PU3HKH; TEOPETUUECKUE OCHOBBI, OCHOBHBIC MOHSTHS, 3aKOHBI 1 MOJICITH
paaro(dU3MKu, OCHOBHBIE MOJOXKEHHUSI METOJOB MPEICTABICHUS CUTHAJIOB U BOIPOCHI MpeoOpazoBaHus
CUTHAJIOB JIMHEHHBIMH, MapaMETPUYECKUMH U HEIWHEHHBIMH LemsaMU ((QUIbTpalus, yCUIICHUE,
JNETEeKTUPOBaHUE, NMPeoOpa3oBaHUe YacTOThI, MOIYJISAIUS, T€HEpalrs); MPUHIUIBI ACHCTBUS TUIOBBIX
PaZIMOTEeXHUYECKUX KacKaloB (yCHWJIMTENb, JAETEKTOp, Ipeodpa3oBareib YacTOThl, TEHEpaTop,
MOJYJIATOpP); TEOPETHYECKHE OCHOBBI LHU(PPOBON  paAHO’NEKTPOHUKH, KOMOWHAIMOHHBIE H
NOCJIEIOBATENbHbIE  JIOTMYECKHE  YCTPOHCTBa,  IU(PpPO-aHAIOTOBBIE M AHAJIOTO-IU(POBBIC
peoOpazoBaTeIH.

YMeThb: OCYIIECTBIATH OTOOp MaTepHalia, XapaKTepU3YIIIero 00JacTb MPUOOPOB U METOJIOB
AKCTIEPUMEHTAIBHONU (DU3HMKH, C YyUETOM KOHKPETHOW HAyYHOW WIJIM TEXHUUYECKOW 3aJlaud; KPUTHUECKU
aHAJTM3UPOBATh COBPEMEHHBIC (PU3MKO-TEXHHUUECKUE IMPOOJIEMBl, CTaBUTh 33/Ja4d U pa3padaThiBaTh
porpaMMy HCCleI0BaHUS, BHIOMPATh aJeKBaTHBIE CIIOCOOBI U METO/IbI PELICHUS IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX 3aJ]au, MHTEPIPETHPOBATH, NPEACTABIATh U MPHUMEHATh MOJIYYEHHBIE PE3YJIbTATHI,
UCXOJs W3 TEHJCHIMM pa3BUTHS NpUOOPOB M METOJOB IKCHEPUMEHTAIbHOW (PU3UKH; MOHUMATD,
u3jaraTb U KPUTUYECKH aHAIM3MPOBATh 0a30BYyI0 0OLIEPHU3UUECKYI0 HH(POPMAIUIO; TOJIH30BATHCS
TEOPETUUYECKMMH OCHOBAMH, OCHOBHBIMU TOHSTHUSIMHM, 3aKOHAaMH M MOJEISIMH paauo(U3HKH,
MaTeMaTHYECKU OMMCHIBATh JIMHEHHbIE, HETMHEHHbIEC U ITapaMeTpUUECKUE U IIU(PPOBBIE LIETIH.

HNmerb: HaBBIKM pPAa0OTHI B HAYYHOM KOJUJICKTUBE; HABBIKK IICNICMOJIATaHUS, TUTAHUPOBAHUS,
peanuzany HeoOXOIUMBIX BHJIOB JEATEIbHOCTH, OLEHKH M CaMOOLIEHKH PE3yJbTaTOB JIEATEIbHOCTH
[0 pEIICHUI0 HAayYHbIX 3aJad B O00JaCTM NPHUOOPOB M METOAOB JKCIEPUMEHTAIBHON (HU3UKY;
MPAKTUYECKHUH OMBIT pabOThI C PaAMOAIEKTPOHHBIMU CHCTEMaMU O00pa0OTKU U aHAIM3a NEKTPUUYECKUX
CUTHAJIOB; HaBBIK aHAJIN3a U CHHTE3a aHAJIOTOBBIX M MU(PPOBBIX IEMEi; HABBIK PabOTHI C MPOTPaMMHBIM
obecrieuennem Electronics Workbench 5 wnm ap.; Bnagets mpueMaMu U TEXHOJIOTHSAMHU IIEJI€TIOIaraHus,
HeNnepeanu3alud U OLEHKH Pe3ylIbTaTOB MAEATEIBHOCTH IO PEIICHHIO HAyYHBIX 33134 pPa3paboTKU
MPUOOPOB M METOJIOB AKCIIEPUMEHTATLHON (DHU3HKHU.
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3. [InanupyemMble pe3yabTaThl 00y4eHHUsI 10 TUCHHUIIJIMHE

3.1. KomnereHunu, GopMHPOBAHMIO KOTOPBLIX cHOCOOCTBYeT AucuuimMHa Ilpu ocBoeHuu
JTUCIUTITMHBL (POpMUPYIOTCS cienytome KommereHnnu B cooTrBeTcTBUU ¢ ®I'OC BO mo manHOMY
HaINpaBJICHUIO TOATOTOBKU:

Crnioco0OeH MpoBOIUTH TEOPETHUECKHUE U DKCIEPUMEHTAIbHbIE HCCIEA0BaHNS, HHHOBAIIMOHHBIE U
OTIBITHO-KOHCTPYKTOPCKHE pa3padOTKU B 00JacTu (pyHIaMEHTaIbHON U NPUKIaHONW (PU3UKH B COCTaBe
uccienoBareabckux KoyuiekTuBoB (ITK-6)

3.2. IlepeyeHb NJAHUPYeMBIX Pe3yJbTATOB O0Y4YeHUS] MO AUCHUILUINHE, COOTHECEHHBIX C
HHIUKATOPAMU JTOCTHKeHHs GOPpMHUPYeMBbIX KOMIeTeHIn i

B pe3ynbrare ocBoeHUS TUCIUTUIMHBI 00y4atOIUNCS TOJIKEH:

3HaTh: TEOPETUYECKHE OCHOBBI AQHAJIOTOBOM M HHU(PPOBOH PpPaguOdIEKTPOHUKH, (HU3UKO-
XMMHUYECKHE MPOLECCH MPH Malike HU3KOTEMIIEPATypHBIMU MPUIIOSMH; BIUSHUE (IIIOCOB Ha (PU3UKO-
XUMHUYECKHE IPOIECCHI NPH MaliKe METAJIJIOB; OCHOBHBIE IPUEMBI pa3pabOTKU U M3TrOTOBJICHUS TIEUaTHBIX
IUIaT; MpaBHJIa TEXHUKH 0€30MacHOCTH B Ja00paTopuu paguo(u3uKu U SJIEKTPOHUKH.

YMmerTh: pa3pabaTbiBaTh CXEMbl MPOCTEHIINX 3JIEKTPOHHBIX YCTPOMCTB; HCIONb30BATh H
IPUMEHATh OCHOBHYIO AJIEKTPOHHYIO 3JIEMEHTHYIO 0a3y; pa3padarbIBaTh MeyaTHbIE TUIAThI; MMPOBOAUTH
MEXaHMYECKYI0 M XHMHUYECKYI0 00pabdOTKy MEeYaTHBIX IUIaT C MOCIEAYIOLIEH MaiKol; HCClIenoBaTh
aMIUTUTYAHbIE, aMIUTUTYJHO-4AaCTOTHBIE U (Da30BbIe XapaKTEPUCTUKH JIEKTPOHHBIX. YCTPOMCTB.

HMmeTh: HaBBIKHM MasIbHOTO MACTEPCTBA; OMBIT Pa3pabOTKU U U3TOTOBIIEHUS 3JIEKTPOHHOM
TEXHUKH; ONBIT pabOThl C KOMIBIOTEPHBIMH MPOTPAMMHBIMU TPOIYKTAMU PaJAUO3ICKTPOHHOTO
nasnavenus (Elektponics Workbench, EWB Layout u ap.); ombIT paboThl ¢ HCTOYHHKAMHU ITHTAHUS,
reHepaTopaMy CUTHAJIOB U M Pa3IMYHBIMU U3MEPHUTEIBHBIME PUOOPaMHU.

4. O0beM U coJepKaHue TUCHUTITHHBI
OO0beM AUCIUIUIMHBI COCTABIIACT 3 3aueTHBIX equHuIbl (108 akameMudeckux 4acoB)

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3aenam (TeMaM), COOTHeCeHHOe ¢ BHIAMH M
TPYA0EMKOCTBHIO 3aHSATHI JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOM KOHTAKTHON pabOThI M CAMOCTOSTEIIBHONW Pab0THI 00YUYaOIIETrocs 0 TUCIUILINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunbl 3ansaTuii, ux DOpMBI TEKYILETO
/i Paznens (Temsr) e 00BEM (B ak.uacax, mo KOHTPOJISL YCIIEBAEMOCTH (110
JIACHIATLTUHBI 3 O4HOH popme 00yueHHs) ouHO popme 0OydeHs)
OE 3aHATHs 3aHATHA .
JEKIIHOH- ceMmHap- DopMBI TPOMEKYTOUHOMN
HOT'O TUIIA CKOI'O THIIa aTTeCTalu
1. OCHOBBI DAsJILHOTO AETIA. 7 2 2 Bxoanasa JIUAarHOCTHKA:
CeMHMHAp | TEeMaTUYECKHI onpoc

y4almxcsl ¢ MOCIeTYOIIM
00CYXJIEHUEM pe3yIbTaTOB

Ha OCHOBE 3HAHUU

MOJIYyYEHHBIX B Kypcax

"Xumusg",

" n
DJIeKTpUYECTBO",

"Pagnoduszuka u

AJIEKTPOHMKA".
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2. | Homenknarypa ANIEKTPOHHBIX
KOMITOHCHTOB.

6 mabop.
3ansTre
(T1TI)

Onpenenenue,
KJ1acCU(UKAIUS u
HU3MEepeHue napamMeTpoB
pPa3IMYHBIX  JUHEHHBIX W
HEITUHEHHBIX
PaMODIICKTPOHHBIX
KOMIIOHEHTOB.  (3a4eT TI0
TeMe)

3. | PazpaboTka ©  H3rOTOBJECHHUE
IICYAaTHBIX ILJIAT.

6 mabop.
3ansTre
(IIIT)

PazpaboTka  37EKTPOHHBIX
cXeM o 3aJ1aHUIO0
nperoiaBaTens, pa3padoTka
ANEKTPOHHBIX MaKeTOB
MIEYaTHBIX TUIar,
CaMOCTOATEIILHOE
W3TOTOBIICHHE  TE€YAaTHBIX
iar. (3a4er mo Teme)

4. Hccnenoanue OCHOBHBIX
XapaKTEPUCTHK 3JIEKTPOHHBIX
YCTPOWCTB

6 mabop.
3angarue
(II1IT)

CamocrosATrensHOE
U3y4eHHE U(PPOBBIX
PaIMON3MEPHUTEITBHBIX
npubOpOB. Custue
OCHOBHBIX  XapaKTEPUCTUK
pa3pabOTaHHBIX YCTPOWCTB
WITH BUPTYaJIbHBIX
aHaJIOTOB.

(3ayeT mo Teme)

5. | OCHOBHBIC MPHEMBI Pa3pabOTKH,
HU3TrOTOBJICHUA n PEMOHTA
aHaAJIOrOBOM AIEKTPOHHOU
TEXHUKU.

6 mabop.
3ansTre
(IIIT)

3HAKOMCTBO Ha MPAKTUKE C
OCHOBHBIMH nmpueMamMun
MOMCKa HEHCIPaBHOCTEN B
PaTOIEKTPOHHBIX
YCTpOMCTBaXx.

6. | OcHoBHBIC TIpHEMBI pa3paboTKH,
M3TOTOBIICHUS u peMoHTa
U poBOi AJIEKTPOHHOMU
TEXHHKH.

6 abop.
3angarue
(I11T)

Teopernueckue OCHOBBI
nugpoBOi  AIEKTPOHHKH,
OCHOBHbIE MIPUEMBI
MOHTQXHOW  pabOTBI ¢
U POBBIMU

MHKpPOCXEMaMH 3HaKOMCTBO
Ha TPAKTUKE C OCHOBHBIMU
nprueMamMu MOKCKa
HEUCTIPAaBHOCTEN B
U(POBBIX  IEKTPOHHBIX
YCTPOUCTBAX.

4 nabop.
3ansTre
(IIIT)

3adeThl 10 TeMaM,
KOHTaKTHas paboTa - 36 u.
OK3aMeH, KOHTaKTHas
pabora - 4 u.

Hroro mo nucuuininme:

10

40

DK3aMeH
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4.2. PazBepHyTOe oniicaHue COiePKaHMUs TMCUMILIMHBI M0 pa3aejiaM (TeMam)

1. OcCHOBHI TASUILHOIO JIETIA.
TexHuka 0e30macHOCTU MpH paboTe ¢ ANEKTpUUYecTBOM. JlelicTBHE 3IEKTPUUYECKOTO TOKa Ha OpPraHu3M
YEeJIOBEKa B 3aBUCMMOCTH OT CHWJIBI TOKA, YaCTOThI, BEJIWYUHBI HANPSDKEHUS, MPOAOIKUTEIBHOCTU
BO3/ICHCTBUS U ocoOeHHOCTel opranu3ma. TexHuka 0€30MacHOCTH MPH BHIMOJTHEHUH PaTAOMOHTAKHBIX
pabor. [IpoBepka nasypHUKA, KPETUICHHUE JIeTajel, naiika. TexHuka 6€301macHOCTH IPH MPOBEJICHUN
TpeboBanmsi Kk pabodyeMy MecTy pPaIdOMOHTaXHHKA - OCBEUICHHOCTh, BEHTWIALUS, YHCTOTA,
UCIOJIb3YEMble HMCTOYHHMKHU IMUTAHUS, pa3MEUIeHHE U COEeIWHEHHE 3JIEKTPONpHOOpOB M ammaparypsl.
Pexomenyemas nmutepaTtypa. Y CTpOHCTBO NassIbHUKA, BU/IbI TAsNIEHOTO 000PYI0BaHUSI.
Temneparypa mnaiiku. MHCTpyMEHTBI: OOKOpE3bl, CKajbIleldb, NMUHIET, Kycadykh. Marepuanabl W HX
cBoicTBa. Bunbl coemnuennii, ananus ux npodHoctu. [IpaBunbHas maiika. [Ipumou, datockl, kaHudoIIb,
UX OCHOBHBIC XapaKTePUCTUKU U YCIOBUS MPUMEHEHUs. Buapl u knaccudukarus npoBogaukoB. [laiika
CETOYEK M JIEMOHTaX NE€YaTHBIX IUIaT.

2. HomeHkiaTypa 3JIeKTpOHHBIX KOMIIOHEHTOB.
Knaccudukanust paguoneraneit 1 koMmnoHeHTOoB. OCHOBHBIE BUIBI paguojieTaneii, nx (yHKIIHH,
Ha3Ha4YeHHE, KIAacCU(PUKAIUI U MApKUPOBKA. CXeMbI JIEKTPUIECKHE MPUHITUIHAIBHBIC, UX
Ha3HayeHHe, 0003HaYeHHE HA HUX Pa3JIUYHbIX FJIEMEHTOB.

3. Pa3paboTka u U3roTOBIEHUE MEYATHBIX TIIAT.

Marepuansl 1 UX CBOMCTBA. Buabl coenuHenui, aHanu3 ux npodyHoctu. [IpasuibHas naiika. Ilpunon,
¢urockl, kKaHU(DOIB, UX OCHOBHBIC XapAKTEPUCTUKU U YCIOBUS NMPUMEHEHUs. Bunel u kiaccuduxanms
npoBOHUKOB. [laiika ceTouek U JEMOHTaX MEeYaTHBIX IIaT.

4. MccnenoBaHre OCHOBHBIX XapaKTEPUCTHUK IEKTPOHHBIX YCTPOWUCTB.
TexHomorMst U3roTOBICHUS IIEYaTHBIX IIAT B JAOOPAaTOPHBIX yciaoBusAX. IIporpaMMHoe obecrieuenue ams
TPACCUPOBKU MEYATHBIX IJ1aT. MI3roToBIEHNE NTeYaTHBIX IU1aT. MOHTaX U MPOBEPKA CXEM: BBIIPSIMUTENH,
aBTOI'€HEPATOP Ha TPAH3UCTOPAX, YCHIIUTENIN HU3KOW 4aCTOThI, CTA0OMIIN3AaTOPb! HAMPSKEHUS.

5. OcHOBHBIE TPUEMBI PEMOHTA AHAJIOTOBOM 3JIEKTPOHHOMN TEXHUKH.
[Ipunnuna paboThl OCHOBHBIX 3JIEKTPOM3MEPUTENBHBIX MPHOOPOB. MyIbTUMETp, OCHHILIOTpad,
4acTOTOMEp, F€HEPATOPhl Pa3IMUHBIX CUTHAJIOB. YIUIyOJI€HHOE N3ydYeHHE Ha IpuMepe ocuuiuiorpada.

6. OcHOBHBIE IPUEMBI pEMOHTA IIUPPOBON IJEKTPOHHOMN TEXHHUKH.
[lpuHuuna paboTBl  OCHOBHBIX  IM(POBBIX  AIEKTPOU3MEPUTENBHBIX  NMPHOOPOB. MynbTuUMeTp,
ocumiorpad, 4acCToToMep, TeHEPaTOPBI PAa3IMUHBIX CUTHAJIOB. YTIYOJCHHOE U3yUeHUE HAa IPUMEpE
nudposoro ocrmutorpada.

7. Pabora B BUpTyalbHOH cpene MPOTrpaMMHBIX KOMILJIEKCOB PaJUONIEKTPOHHOIO Ha3HAuYEHUS
(Elektponics Workbench, EWB Layout u ap.) mo pa3pa®oTke ¥ HaJIa)KUBAaHHUIO JIEKTPOHHBIX CXEM H
W3TOTOBJIEHUIO TIEYATHBIX IUIAT.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTUH

C uenbio MoBbIICHUS YPPEKTUBHOCTH 00ydueHUs PU3UKE KaK Ha JICKIUAX, TAaK U HA MPAKTHYECKUX
3aHATHUAX ~ HCIOJB3YIOTCS  COBPEMEHHBIE  00Opa3oBaTeNbHBIE  TEXHOJIOTHH:  HH(OPMAIHOHHO-
KOMMYHHMKAIIHOHHbIe, NPO00JeMHOro o0y4eHUsl, Pa3BUTUS KPUTHYECKOI0  MBbIILIEHUS,
uccienoBarebckue Meroabl. Ilpm  camocrosTensHONH — paboTe  CTYIEHTOB — HMPUMEHSIOTCS
AUCTAHIMOHHBIX (POPMBI 00yUeHUS.

Ha JekuMOHHBIX 3aHATHSX HCHOJB3YIOTCA MYJIbTUMEIUHHBIC MPE3eHTAlUH, IH(PPOBHIE
o0ydJaronye MporpaMMBbl, KOMIIBIOTEpHBIC (UIBMBI, YTO MO3BOJISAET JOCTYIIHO H3JaraTth Y4eOHBIH
Mmatepuai. MHOTHE CTYAEHTHI, UMEIOIIHNE I0Ma KOMIIBIOTEP, UCTIONB3YIOT 00yJalolie IporpaMMbl JUIs
BBIIIOJTHEHUSI TBOPUYECKOTO JIOMAITHETO 3aJ[aHHs, C Pe3yIbTaTaMH KOTOPOTO BBICTYMAIOT HA JICKIHAX.
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OTO MO3BOJIIET  KOHTPOJIMPOBATH  CAMOCTOSTENIbHYIO  paboTy  CTYJGHTOB, pacIIUpATh  HUX
00pa3oBaTeNbHYIO CPeLy.

B coBpeMeHHBIX YCIOBHSIX OOydeHHs] B BBICHICH IIKOJIE 0cO00OE 3HAUCHHE IMPHAACTCS
pa3IMYHBIM UHTEPAKTUBHBIC (hOpMaM U METOIaM O0yUeHHs, KOTOPbIE OCHOBAHBI HAa JUAIOTOBBIX (hopMax
no3HaHus. OnpeaeneHHoe 3HaYeHHe MpU 3TOM OTBOAUTCS yueOHbIM (uimbmam. Takue GUIBMBI MOTYT
HCIIOJIb30BATHCS B KAYECTBE BCIIOMOTATEILHOTO CPECTBA Ha 3aHATUAX. [[puMeHsIeTCsl OHU, KaK MPaBUIIO,
B T€X CITydasx, KOrJa y4eOHbII MaTepra HeJOCTYICH sl BOCIIPUATHS B 00bIYHOM (popMaTe yueOHOTOo
npoiiecca. B apcenane naboparopuu JeMOHCTPAIIMOHHOTO SKCIIEPUMEHTA MHOTO PA3ITUYHBIX 00yUJarOINX
Y HaYYHBIX (HIIBMOB IO PA3JIMYHON TEMaTHKE.

Ucnonp3oBanne mnpo0JeMHOro O0O0y4YeHHsi T[O3BOJAET CTYJIEHTaM IOYYBCTBOBATh
CIIOKHOCTh (DM3MYECKHX SIBIICHUH, MOHATHh WX CYTh, MOOYAUTH MX K CAMOCTOSATEIHLHOMY DEUICHUIO
npoOJIeMbl, €€ OCMBICIICHUIO, TIOMBITAThCS TIOCTABUTh Ce0S HAa MECTO H300peTarens, HCIBITaTh
YJIOBJIETBOPEHHE OT MHTEIUIEKTYalbHOTO Tpyna. Mcrmonbp30BaHnEe TEXHOJIOTHH MPOOIEMHOT0 00y4eHUs
npeaycMaTpuBacT Ha 3aHATHAX 110 OINTHKE AaKTYaJIM3MPOBaTh OIOPHBIX 3HAHWS; BO3HHUKHOBEHHE
npOOJIEMHON CUTYaIlu; HaXOXKICHHE Crioco0a perieHus] MyTeM JOTaJK{ WU BBIABM)KCHUS THUIIOTE3BI;
JI0Ka3aTeIbCTBO THITOTE3bl WM JOTAJIKH; MPOBEPKa NMPaBWIBHOCTH perieHus: mpoodiemsl. [Ipodbmemuoe
o0y4yeHHe HCIONB3YI0 Ha 3Tane OObSICHEHHs HOBOIO Marepuana B opMe MpOOIEMHOTO M3JI0KEHHS U
TIOWCKOBOM (3BPUCTHUYECKOW) Oece/bl, Ha 3aBEpIIAIOIIEM JTarle 3aKPeIyICHHs TPOHACHHOTO MaTeprala 1
Opy TOBTOPEHHM TIPU PEIICHUU TBOPYECKUX 3a7a4, B XOJE CaMOCTOATEIbHOW paboThI,
UCCIIEIOBATEIBCKUX 33JJaHUH TEOPETHIECKOTO U IKCIIEPHUMEHTAIbHO-UCCIIEA0BATEILCKOTO XapaKTepa.

Hcnonp3oBaHue TEXHOJIOTUH MPOOJIEMHOr0 OO0Y4YeHHsl TIO3BOJISIET HAYYUTh CTYJCHTOB
CaMOCTOSITEIIbHO MBICIIHTh, CAMOCTOSATENBHO MOJTy4aTh 3HAHUS, aHATU3UPOBATh U JIENaTh BHIBOIBL. [1pn
npoOJIEeMHOM MOAX0JIe K O0YYEHHIO €CTh BO3MOXHOCTh YHTH OT MeXaHu4yeckoro 3zanmomuHanus. Korna
CTaBHTCS TpoOJeMa, CO3MaeTcs TEM MM WHBIM CIIOCOOOM MpPOOJIEMHAs CUTyalus, Yy CTYICHTOB
HOSABISICTCS UHTEPEC, OHU aKTHMBHO BKJIIOUAIOTCS B TPOIIECC PEIIEHUS MTPOOJIEMBI - BCE 3TO CIOCOOCTBYET
JyYIIEMy YCBOCHHIO MaTepHualia, MprueM OOJIbIIIasi YacTh YCBAHBACTCSl HEIIPOU3BOJIBHO.
[IpeaBapuTeTbHO IOATOTOBUB CIICIIUAIEHOE COACPKaHNE U3YTaeMOro MaTepHralia, B TpyNax ¢ BHICOKUM
ypOoBHEM c(HOPMUPOBAHHOCTH YMEHHI CAMOCTOSITEIILHON PaOOThI, HCIOIB3YIOTCSI TEXHOJIOTUU PA3BUTHUS
KPUTHYECKOTO MBIIIIeHUsI. KpuTHdeckoe MBINIICHHE TMPOSBISIETCS B Pa3yMHOM PacCMOTPEHHH
pa3Ho00pa3us MOAXOA0B, BEIPAOOTKE Pa3IMYHBIX apTyYMEHTOB C T€M, YTOOBI BHIHECTH OOOCHOBAaHHBIE
CY)KICHHS W HE3aBHCHMBIC TMpOAyMaHHblEe perieHus. OpHEeHTaluus Ha KPUTUYECKOE MBINIICHHE
IperoiaraeT, YT0 HUYTO HE TPUHUMAETCS Ha Bepy M KaKIBIH CTYACHT, HEB3Upas HAa aBTOPHUTETHI,
BBIpa0aThIBaET CBOE MHEHHE B KOHTEKCTE M3y4aeMOro marepuana. boibmioe poib B (HopMHpOBaAHHUH
IpOoOJIEMHOTO 00YUEHHSI UTPAIOT KOMITBIOTEPHBIE IPOTPAMMBbI MOJISITUPYIOIIHE PEaTbHBIC AIEKTPHUIECKUE
[eNU, PATUOdJICKTPOHHBIC YCTPOMCTBA W DIEMEHTHl U BO3MOXHOCTh CPAaBHEHHS BUPTYAIbHBIX
pe3yabTaToB ¢ peanbHbIM 3kcriepumenToM (Electronics Workbench 5).

TexXHOIOTHH MCTIOE30BaHNS HCCIe0BATEILCKIX METO0B TTPUMEHSIOTCS KaK IPU OpraHU3aluu
U TIPOBEJICHUM HCCIIENOBATEIbCKUX J1aO0OpaTOPHBIX pabOT, TaKk W TPH CAMOCTOSTEIBLHON padorte.
Co3pnaroTest yciaoBusi, IPH KOTOPBIX CTYACHTHI CAMOCTOSITENBHO M OXOTHO MPHOOPETAIOT HEIOCTAIOLIHE
3HAHUS U3 Pa3IMYHBIX MCTOYHUKOB; y4aTcs ITOJIB30BATHCS MPUOOPETCHHBIMU 3HAHUSMH ISl PEIICHHS
MO03HABATENBHBIX M MPAKTUYCCKHUX 3a/1a4; MPUOOPETAIOT KOMMYHUKATUBHBIC YMCHHUS, pa0doTasi B mapax,
TpyIIax; pa3BUBAIOT HCCIEIOBATEILCKUE YMEHHUS TPH BBISBICHUHM TpoOieM, cOope WHGpoOpMaIwy,
MPOBEJICHUN HAOIOJCHUIA W JKCIIEpUMEHTA, aHadn3e, MOCTPOCHUU THIOTE3, 0000IEHNH; Pa3BUBAIOT
CHCTEMHOE MBIILICHHE.

Hcnonp30BaHne NaHHON TEXHOJOTMH BO BHEYPOYHOE BpPEMS IMIOMOTAeT OPraHW30BaTh Hay4dHO-
UCCIIEIOBATEIbCKYIO ICATENbHOCTD CTYeHTOB. [IpH 3TOM CTyAeHThl 00y4aroTCsi TPAMOTHO BBITOJIHATS,
0(OpMIIATH U TIPE3EHTOBATH CBOM HCCIICIOBAHUSI.
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PazpaboTka 11000T0 PAaTMOINEKTPOHHOIO YCTPOMCTBA COMPOBOXKAACTCS (UBUYECKHM U
MaTeMaTHYeCKuM  MojenupoBaHueM. Dusnueckoe MOJAEIMPOBAHHE  CBA3AHO € OOJBIIUMH
MaTepHaIbHBIMU 3aTpaTaMM, IIOCKOJbKY TpeOyeTcsi H3rOTOBICHME MAaKETOB M HX TPYIOEMKOe
uccnenoBanue. Yacto Gpuanmyeckoe MOJAEIMPOBAHUE MPOCTO HEBO3MOXKHO M3-3a OONBIION CIIOKHOCTH
ycTpoiicTBa. B 3TOM ciydae mpuOeraroT K MareMaTHMYECKOMY MOJEIMPOBAHUIO C HCIOJb30BaHHEM
CPEACTB U METOJIOB BBIUMCIUTENbHON TexHukHu. Hanmpumep, usBectHblil nmaker P-CAD comepxut 6510k
JIOTMYECKOTO MOJIEIUPOBAaHUS LU(PPOBBIX YCTPOWCTB, OJHAKO Ul CTYACHTOB, OH IPEACTaBIISIET
3HAYUTEJIbHbBIC TPYAHOCTH B OcBOeHHH. Kak mokaszasl aHajiu3 COCTOSIHUSA IPOTPaMMHOTO 00ecrieueH s 110
CEMOTEXHUYECKOMY MOJICIMPOBAHUIO Ha 3Tale HAYaJbHOIO OCBOEHUS LIEIeCO00pa3HO HCIOJIb30BaTh
paszpabotky ¢upmer Interactive Image Technologies (Electronics Workbench). OcoGenHocThIO
nporpaMMbl EWB siBisiercs Hanmuuue KOHTPOJIBHO-U3MEPUTENbHBIX NMPUOOPOB, MO BHEIIHEMY BUAY,
OpraHOM YNPAaBJICHUS U XapaKTEPUCTHKAM MAaKCHUMaJIbHO HPUOIMKEHHBIM K HMX MPOMBIIUICHHBIM
aHajoraM, 4YTO CIHOCOOCTBYET TPHOOPETCHHIO MPAKTUYECKUM HaBBIKaM paboTel ¢ HaumOoJee
pacnpocTpaHeHHBIMH IPHOOpaMH: MYJIbTHMETPOM, OCHUIIOrpadoM, TeHEPaTOPOM U JIp.

K sroit mporpamme cnenyer no6aButh Takxke nporpammy CircuitMaker 6.0 ¢upmer MicroCode
Engineering, cogepskariyto oOMMpHYI0 OUOIHOTEKY 3JEKTPOHHBIX KOMIIOHEHTOB.

Ota nporpamma MmUpoko onucana B uzganuu B.M. Kapnamyka «2OnexktpoHHas gabopaTopus Ha
IBM PC. IIporpamma Electronics Workbench u e€ npumenenue.

Bonburyio momouts okaseiBaeT Moodle (MonynpHasi 00BEKTHO-OPHEHTUPOBAHHASL TUHAMHYECKAs
ydeOHast cpeia) — 3TO CBOOOHAS CUCTEMA YIIpaBJIeHUsI 00yIeHHEM, OpPUSHTHPOBAaHHAS MTPEXK/IE BCETO Ha
OpraHu3alli0 B3aMMOJCHCTBHS MEXIy TMpernojaBareleM M CTYIACHTOM, XOTS NOAXOAUT W JUIA
OpraHu3aly TPAJULMOHHBIX JUCTAHIIMOHHBIX KYpCOB, a TaK e MOJJEPKKH U OUHOTO O0yUYEHHUS.

6. YueOHO-MeTOAHYECKOE 00ecnedeHHe CaMOCTOSITEILHOMH PadoThI 00yYarommXxcst \

C uenpio MHGOPMALIMOHHOTO OOECIEUYEeHHUsI M TMOBBIIICHUS YPPEKTUBHOCTH 00pa30BaTEIbHOTO
nporecca U B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC BO k peanuzanum oOpa3oBaTeIbHBIX MPOTPAMM
co3J/1aHa 3JIeKTpoHHas HH(OopMaIIMOHHO-00pa3oBaTenbHas cpena yauBepcutera (naee — SUOC).

OUOC UBI'Y BriIIOYaeT B ce0s1: CUCTEMY IESKTPOHHOM MOAEPKKHA 00pa30BaTEIILHOTO MpoIiecca,
peaTu3yIoNIyIo B3aUMOICHCTBHE MEXKIY €ro y4aCTHUKAaMH (B TOM 4yHclie HHTepdeic Ui moab30BaTenen
C OrpaHMYEHHBIMH BO3MOYKHOCTSIMH); BHEIIHHE 3JIEKTPOHHO-OMOIMOTEUHBIE CHCTEMBI; BHYTPEHHIONO
AIIEKTPOHHYIO OMOINOTEKY; opuIanbHblil BeO-cailT IBI'Y u BeO-caifThl CTPYKTYpPHBIX NOApPA3ICICHUl;
KOPIIOPAaTUBHYIO 3JICKTPOHHYIO IOYTY M (paijioBble XpaHWIMIIA KOPIOPATUBHOW CETH; O(QUIMAIBHOE
coobuiectBo BI'Y B coumanbHoii cetn «B KOHTaKTE.

SUNOC UBI'Y obecnieunBaer:

JIOCTYT K Y4eOHBIM IJIaHaM, pabouuM MporpaMmmam JUCLHUIUIAH (MOIYJEH ), MPaKTHK, K U3JaHUSIM
JJIEKTPOHHBIX OMOJIMOTEYHBIX CHUCTEM M 3JIEKTPOHHBIM 00pa3oBaTelIbHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpammax;

¢Gukcanmoo xoma o0pa3oBaTENbHOIO IpolEecca, Pe3yiabTaTOB IMPOMEKYTOUYHOW aTTecTalud U
Pe3yabTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl

BO3MOXHOCTh NPOBEJCHUS BCEX BUIOB 3aHATHH, MPOLELYp OLEHKH Pe3yJbTaToB OOYy4eHUs, B
cllydae MPUMEHEHUS 3JICKTPOHHOTO 00y4eHUs], TUCTAaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTHA;

dbopMHUpOBaHKUE DIIEKTPOHHOTO MOPTQOINO O0YJArOUIErocs, B TOM YHCIE COXPaHEHHE padoT
00y4aromerocsi, pereH3mii ¥ OLlEHOK Ha ATU PabOThI CO CTOPOHBI JIOOBIX YYaCTHHUKOB 00pa30BaTEIbHOTO
npolecca;

B3aMMOJICHCTBHE MEXy YYaCTHHKaMH 00pa3oBaTeIbHOIO MpOIecca, B TOM YHCIE CHHXPOHHOE
U(MIIM) aCHHXPOHHOE B3aMMOJAEHCTBHUE TOCPEACTBOM ceTH «MHTepHEeT».
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7. XapaKkTepUCTHKA OLIEHOYHBIX CPEACTB /AJsl TeKYyILlero KOHTPOJSI YCIHeBaeMOCTH U
NMPOMEKYTOUYHOH aTTecTAlMU 00yYAIOIMXCS N0 JMCHUIJIMHE

OCHOBHBIMU BHUJAMHU ayJUTOPHOU PabOThI SBISAIOTCS JIEKIMKA W MPAKTHUYECKHUE U JabOopaTopHEIE
3aHATUA. B X0o/e nekuuii mpemnoaBaTeb U3JIaraeT U pa3bsCHAET OCHOBHBIEC OHITHS TEMBI, CBSI3aHHbBIE C
HEll TeOpeTUUYECKUe U MPAKTUYECKUE TMPOOIEMBI, JaeT PEKOMEH MU K CAMOCTOSITENILHOM padoTe.

bakanaBpckas TOArOTOBKA TMpEAIOJiaraeT MPaKTHKO-OPUEHTUpOBaHHOEe oOydeHue. I[lo aToif
NpUYMHE OCHOBHOUM (OpMOI M3yueHUs Kypca SBISIETCS MPaKTUYeCKue U 1abopaTopHbie 3aHATHS. OHH
CIIy’)KaT CPEICTBOM KOHTPOJISI MpernojaBaTesieM YpOBHS MOJATOTOBIEHHOCTH CTYACHTOB; 3aKpEIUICHUS
M3YYCHHOTO MaTepuasa; pa3BUTHS YMEHHS W HABBIKOB PEIICHUS 3a/ad, MPOBEACHUS J1a0OPaTOPHOTO
OKCIIEPUMEHTA, aHallM3a PE3YJIbTaTOB HAYYHBIX HMCCIEAOBAHMI, MOATOTOBKH JOKJIAIOB, COOOIICHHIA,
MPUOOPETEHUS OIBITA YCTHBIX MYOJIMYHBIX BBICTYIICHUH, BEACHUS TUCKYCCHIl, apryMEHTALUU U 3aIlUThI
BBIJIBUTAEMBIX MTOJIOKEHUH.

@opMbI TEKYNIEr0 KOHTPOJIS:

- tectupoBanue B cpene DMOC (MomynpHas 00BEKTHO-OPUEHTUPOBAHHAS JUHAMUYECKas ydeOHas
cpefia) MpH MOJArOTOBKE K BHIMOJIHEHHIO JJAOOPATOPHOTO MPAKTHUKYMA;

- TBOPYECKHUE IOMAIITHUE 33/1aHNUS;

- IPOBEPKa BHIMIOJHEHUS MHANBUAYAIbHBIX JOMAIIHUX 3a/IaHHIH;

- Pa3IMYHBIC BUIBI KOJUIOKBUYMOB (TTICHMEHHBIN, YCTHBIH );

- KOHTPOJIb BBIMIOJHEHMSI ¥ POBEPKA OTYETHOCTH T10 TaOOPATOPHBIM paboTam;

- cobecenoBanue, KoHcynbTanuu B cpene Y1MOC;

Bo3moxxubl U apyrue (opMbl TEKYIIEro KOHTPOJIS, KOTOPHIE OMPENENSIIOTCS MPEenoiaBaTeNs MU
kadeaps! u pukcupyrores B POC.

Texymuit KOHTPOJIb TPOBOJIUTCS B MEPUOJ ayJUTOPHOW M CaMOCTOSATEIILHOW pabOThl CTYACHTA B
YCTaHOBJICHHBIE CPOKH TIO PACIIUCAHUIO.

IIpoMexxyTouHasi aTTecTauus MO JUCIUIUIMHE (Ceccusi) - 3TO ¢opMa KOHTPOJIS, MPOBOAUMAS TIO
3aBEPIICHUIO U3YYEHUS AUCIUIUIMHBI B ceMecTpe. TpaguiimoHHO, JUCHUIUIMHBI BAPUATUBHOTO LIUKIIA
3aKaHYMBAIOTCS 3a4€TOM M0 NPAKTHUUECKUM 3aHATUSAM U HK3aMEHALMOHHBIM KOHTPOJEM IO TEOPHUU
JTUCIUTUIMHBI.

B mpomexyTouHyro arrectanuio mo AucuuiinHe «Paanodusnka U 3JIeKTPOHUKA» BKIIOYAIOTCS
cienytomme GopMbl KOHTPOJIS:
- 3a11UTa Mo J1a00paTOpPHOMY MPAKTUKYMY;
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00ecTiedeHre TUCITUNTHHBI

OcHoBHasl tuTepaTypa:
1. Kapnamyk B.}O. Dnexrponnas naboparopus Ha IBM PC, IIporpamma Elektponics Workbench u eé
npuMeHenue. 2-¢ u3a.,nep. M.: OO0 Uzn. "COJIOH-P", 2001.
2. Kamkapos, A.I1. Bce 0 paanoTexHUYecKOM MOHTaXKE, U HE TOJIBKO. [ DIIEKTPOHHBIN pecypc] :
VYuebnsle mocobust — DnexTpoH. nad. — M. | JIMK Ilpecc, 2013. — 102 ¢. — Pexxum nocryma:
http://e.lanbook.com/book/50567 — 3aru. ¢ skpana. [ DIeKTpOHHBIN pecypc]. -
https://e.lanbook.com/book/50567#book_name

JlononmHuTeNbHAS TUTEpaTypa:

1. TexHOMOTHS TPOU3BOACTBA EYATHBIX TIaT : MoHorpadus / A. M. Mensenes. - M. :
Texuocdepa, 2005. - 358[2] c. : un. - (Mup snexrponuk ; VII-10). - Bubauorp.: ¢. 357-358. - ISBN 5-
94836-052-0 (manuuue B 6ubanoreke TYCVYP - 63 3k3.)
2. Ileuarnnie muatel. Koncrpykuuu u Mmatepuains / A. M. Measenes. - M. : Texuocdepa, 2005. -
302[2] c. : mi. - (Mup anekrponuku ; VII-07). - Bubauorp.: ¢. 301-302. - ISBN 5-94836-026-1
(Hamaue
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B ouoimoreke TYCVYP - 81 5k3.)
3. MoHnrax u perynupoBka paaunoannaparypsl [ Tekcr] : yaeonuk st [ITY / A. T. BeneBues. -
2-e u311., ucrp. u jaoi. - M. : Beiciias mikona, 1971. - 303 ¢. (Haymuune B 6ubnuotexke TYCVYP - 3 9k3.)
4. MoHTax 1 perynupoBka paauoanmnaparypsl [ Tekcr] : yaeonuk ans [ITY / A. T. BeneBues. -
2-e u31., mepepad. u gom. - M. : Beicmas mikona, 1982. - 255 c. (manuune B 6ubnmoreke TYCVYP -4
9K3.)
YueOHOo-MeToAnIeCcCKOe TOCOOHE U MPOrpaMMHOE 00ECTICUCHUE

1. PannoMoHTaXHbBIC MacTepckue: YueOHo-mMeToauueckoe nmocooue / bimuakosckuit H. K.,
I'yaeko B. JI., Hukudopos A. H. - 2012. 34 c. [DaextpoHHBIH pecype] - Pexxum moctyma:
http://edu.tusur.ru/publications/, ceo60oaHBIii.

Pecypchl nHGOpMAITMOHHO-TENIEKOMMYyHUKAIIMOHHOM ceTr «HTepHeT»:

Cuctema dJIEKTPOHHOM TONJEPKKH 0Opa3oBaTelbHOro mporecca «MoW  yHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Ipodeccrnonanbabie 6a3bl JaHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CUCTEMBI:

OBbC «YuuBepcureTckas Oubimorexa ongain» WwWw.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oubmmorexa UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onekrponnsiii karaor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

9. MartepuajibHO-TeXHHYECKOe o0ecrieueHrue TUCIUTITHHBI

Y4eOHble ayAUTOPHH:

- JUTSI TIPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIA C KOMIUICKTOM CIECIHATU3UPOBAHHON yueOHOMH
MeOen W TEeXHHYECKHMMHU CPEICTBAaMU OOY4YEeHUS, CIYKallUMHU MJig TPEAOCTaBICHUS Y4eOHOMI
uH(popMaIuu OOJBIION ayAUTOPHUH;

- JUIs TIPOBEIEHUS 3aHATUU CEMUHAPCKOIO THWIIA, KOHCYJbTAIMM, TEKYIIEro KOHTPOIS U
IPOMEKYTOUHOM aTTecTaluu ¢ KOMIUIEKTOM CIIEHUATM3UPOBAHHON YyueOHOI MeOenn M TeXHUYECKUMU
CpeAcCTBaMu O0y4YEHHUS;

JlaGopaTopusi, ocHalleHHas J1Ta0OpaTOPHBIM 00OPYAOBAHHEM, KOMILJIEKTOM CIICIIHAIU3UPOBAHHOM
y4eOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00Yy4EHUSI.

[Tomerenne s caMOCTOATETBLHON pabOThl, OCHAIIEHHOE KOMIUIEKTOM CIIeIHATIN3UPOBAHHON
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHUKOW ¢ BO3MOXKHOCTBIO TOIKIIOYCHHS K ceTH «UHTepHeT» u
obecrieuenuem noctymna B JMOC

JlemoHcTpanoHHOEe 00Opy/nOBaHUE M y4yeOHO-HATsSAHBbIE MOCOOWs AJis 3aHATHH JIEKIHOHHOIO
THUIA, 00ECIIeYNBAIOIIUE TEMATUYECKUE WITIOCTPALIUU.

ayn., | Ha3Banwue aynmutopun, [lepeveHb OCHOBHOTO HCITOJIE3YEMOTO 000PYAOBAHHUS
nab. | yabopaTopuu
318 | JlekunoHHas ayIUTOPHS HoyTt0yk, MynbTUMenuitHbIN npoekTop, KonoHku JBL,

KK - nanens, 3xpan, DVD-npourpsiBares.
316 | Jlaboparopus nemMoHCcTpanmoHHoro | Komruiekt  oOopymoBaHusl Ui JIGMOHCTpAIHH

AKCTIIEPHMEHTA (GU3MUECKUX ~ OKCIEPUMEHTOB M0  PaAuO(PH3HKEe |
aJeKTpoHuKe. Buneo GunbMel.
217 | JIaGopaTtopusi HAHOTEXHOIOTHA. PeHTreHoBcKOe, ONTUYECKOE U CIEKTPAIBHOE HAy4YHO-

uccienoBareabckoe obopymnosanre pupmsr LD Didactic
218 | JlaGoparopust  paguodusuku ¥ | KoMIUIeKT Hay4HO-HCCIeIOBATEIbCKIX YCTAaHOBOK IO
AIIEKTPOHUKH. AQHAJIOrOBOM 4YacTM Kypca, J1abOpaTOPHBIX CTEHOB
OABT mno mudpoBoii yactu kypca. Komruiekt mys
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MPOBEJCHUST PAAMOMOHTAKHBIX U TasyIbHBIX padoT
«TEPMUT»
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ABTOP(bI1) pado4eii MporpaMMbl AMCHUILIMHBI: 3aB.Kadeapoil GpyHAaMEeHTAIbHON GU3UKHU U
HAHOTEXHOJOTHH K.().M.H., noueHT MuneeB JIL.U.
[Iporpamma paccMOoTpeHa B YTBEpIKJIeHA Ha 3aceaHuu kadenpsl GyHIaMeHTATBHOU (GU3UKH 1
HAHOTEXHOJOTHH « 28 » aBrycra 2024 r., mpotokon Ne 1

[Tporpamma paccMOTpeHa U yTBep K/ieHa Ha 3ace1aHnnuu Kadeapsl GyHIaMEeHTAIbHON (PU3UKH 1
HAHOTEXHOJOTHH « 28 » aBrycrta 2025 r., mpotokos Ne 1

[Tporpamma paccMoTpeHa U yTBepK/ieHa Ha 3ace1annu Kadeapsl GyHIaMEeHTAIbHON (GU3UKH 1
HaHOTeXHOJOTHi «31» aBrycra 2026 r., mpoTokoin Ne 1
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