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1. Henu ocBOeHMS TN CHUIITTHHBI
enssmu ocBoeHUsT TUCHUIUIMHBI "®U3UUECKUNA U PATMOMOHTAXKHBIN MPAKTUKYM'" SBIISIOTCS
dbopMupoBaHHEe y OOYYArOIIUXCS MPOPECCHOHATBHBIX KOMIIETEHIIMH B O0JIACTH COBPEMEHHBIX
METOJIOB pa3pabOTKU U CO3/1aHUS JNEKTPOHHOH amnmnapaTyphl.

e 3ajavyaMu JMCUUIUIMHBI SBJISIOTCS:

®  U3y4yeHHUE MPABUJI TEXHUKU OE30MaCHOCTH MPHU MPOBEACHUN PAIMOMOHTAXHBIX padoT;

® U3ydeHHE NPUHLHUIIOB pabOThI, MAPKUPOBKHU U 0003HAYCHHI OCHOBHBIX PaJHOAIEKTPOHHBIX

KOMITOHEHTOB;

® TPHOOpPETEHNE HABBIKOB PAOOTHI C MASITLHBIM U U3MEPUTEIILHBIM 000PYy/I0BaHHEM;

® TpPHOOpETEHNE HABBIKOB MOHTAXKa/IEMOHTaKa PAJIMOICKTPOHHBIX KOMITOHEHTOB;

® U3y4YeHHUE MPUHIUIIOB U3TOTOBJICHHS TIEYATHBIX ILIAT.

2. MecTo mucuuiiimHbl B cTpykType OIl

HucuumnnuHa — «DOU3MYEeCKUil U PaJIUOMOHTAXHBIA TMPAKTUKYM»  OTHOCHUTCS K  YacTH
dbopMupyemMoil ydacTHuKamu oOpaszoBarenbHbIX oTHomeHuH (B1.B.07) oOpa3oBaTensHO# MporpamMmbl
no HanpasieHuto 03.03.02 duzuka. [Ipeanaraemas QUCHUIIMHA ONMPAETCA HA 3HAHUS, MOJYyYEHHBIE
panee B Tmpouecce OakadaBpCKOW TIOATOTOBKM B paMKax oOmero Kypca (HU3UKH, KypCOB:
«TexHomorusi COBpEeMEHHOro (U3MUYECKOTO dKCIepuMeHTay, «Pannodusnuka u 31eKTPOHIKa

st ocBOGHUSI TaHHOW AUCIUIUIMHBI CTYICHT JTOJKEH:

3HaTh: QUNYECKYIO, €CTECTBEHHOHAYUHYIO CYIIHOCTh MPOOJeM, BO3HUKAIOIIUX B XOJE
npo(hecCHOHANBHOM JEATEeIbHOCTH, OCHOBHBIE  TEHICHIMM pAa3BUTHS B pa3paboTKe NpuOOpoB U
METOJIOB JKCHEPUMEHTATbHOW (PU3MKH; METONMKH aHalu3a COBPEMEHHBIX (PU3UKO-TEXHUYECKUX
npoOseM, CrmocoObl U METOJABl PEHICHUs SKCIEPUMEHTAIBHBIX M TEOPETUUYECKHX 3a7ad pa3paboTKu
npruOOpOB M METOJOB JKCHEPUMEHTAIbHON (PHU3UKU; TEOPETHUECKHE OCHOBBI, OCHOBHBIC MOHSITHS,
3aKOHBI U MOJIENIH Pain0()U3UKHU, OCHOBHBIE MOJO0KEHUSI METOJ/IOB MPEICTABIICHUS] CUTHAJIOB M BOITPOCHI
npeoOpa3oBaHus CUTHAJIOB JTUHEHHBIMHU, MapaMETPUYECKUMU M HETMHEHHBIMU HemsMu ((uibTparus,
YCWJICHHE, JCTEKTUPOBaHUE, MPE0Opa30BaHUE YaCTOThI, MOIYJISIINS, TeHEpAlHsl); TPUHITUIBI JCHCTBUA
TUTIOBBIX PATUOTEXHUYECKHX KAackaJoB (YCUIUTEINb, JETEKTOP, Ipeodpa3oBaTesib YaCTOThI, T€HEPATOP,
MOJYJISITOP); TEOPETUYECKHE OCHOBBI MHUGPOBOM  PaAMOIIEKTPOHUKH, KOMOWHAIIMOHHBIE W
MocNe0OBaTeNbHbIE  JIOTUYECKHE  YCTPOMCTBA,  HHU(PPO-aHAIOTOBBIE W aHAIOTO-IHU(POBBIC
npeoOpa3oBaTeiy.

YMeTh: OCYIIECTBISATH OTOOP Marepuala, XapaKTepU3YIOIIero 001acTh MPUOOPOB M METOOB
OKCMEPUMEHTAIbHOW (HU3MKH, C YY4EeTOM KOHKPETHOM HAay4dHOH WM TEXHMYECKOH 3anauw;
KPUTHYECKH aHAIM3UPOBATh COBPEMEHHBIE (PU3UKO-TEXHUYECKUE TMPOOJIEMBbl, CTaBUTh 3aJa4ydl U
paszpabaTeiBaTh MPOTPAMMY HCCIEOBaHUS, BBIOMpATh aJleKBAaTHBIE CIIOCOOBI W METONBI PEIICHUS
HKCIIEPUMEHTANIBHBIX M TEOPETHMUECKUX  3a/ay, WHTEPHpPETUPOBATH, NPEACTABIATh U TNPUMEHSTH
MOJIYYCHHBIE  PE3yJbTAaThl, HCXOAs W3  TEHACHIMN  pa3BUTUS  NPUOOPOB U  METOJIOB
OKCIIEPUMEHTAIbHONU  (DU3HKWY; MOHUMATh, U3JIAraTh W KPUTHUECKH aHAIM3UPOBATH 0a30BYIO
obmedu3nueckyo HHGOPMAIHIO; MOIB30BAThCS TEOPETUUECKUMH OCHOBAMH, OCHOBHBIMH TIOHSITHIMH,
3aKOHAMH U MOJETSMHU  paguoPHu3UKy, MATeMaTUYeCKH OIUCHIBAaTh JIMHEHHBbIC, HEJIUHEHHBIE W
napameTpudecKue 1 MudpoBbIC METH.

HNmerb: HaBBIKM pabOThl B HAyYHOM KOJUICKTHBE; HABBIKM IIEJIETONaraHusl, TUIAaHUPOBAHMSI,
peanM3aluid  HEOOXOJUMBIX  BHAOB  JCSATEIBHOCTH, OLEHKM W CAMOOIICHKH pEe3yJlIbTaToOB
NESTENILHOCTH IO PEUICHUI0 HAyYHBIX 3a7a4 B OOJIACTH MPUOOPOB M METOHOB SKCIIEPUMEHTAIBHOM
(GU3UKYA;, TPAKTUUYECKHH OMBIT PAabOThI C PaJAMOIJICKTPOHHBIMH CHUCTEMaMH OOpabOTKH W aHaln3a
AIIEKTPUYECKUX CUTHAIIOB; HABBIK aHANIM3a U CHHTE3a aHAJIOTOBBIX U IU(MPOBBIX LIETIel; HAaBBIK PabOTHI
¢ mporpamMMHbBIM oOecnieuenuem  Electronics Workbench 5 wmm ap.; Bmagersr npuemamMu u
TEXHOJIOTHSIMU LI€TICNIOJIaraHus, LieJiepealiu3alii U OLEHKH PE3YNIbTaTOB JACATEIBHOCTH MO PEIICHUIO
Hay4HBIX 3a7a4 pa3pabOoTKu MpUOOPOB W METOJOB IKCIICPUMEHTAIBHON (DU3UKH.
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3. IlllanupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

3.1. KomnereHuuu, GopMHPOBAHMI0) KOTOPBIX CHOCOOCTBYeT aucuumiunHa I[Ipu ocBoeHHnm
JUCHUTUTMHBL (POPMHPYIOTCS cienyronue KomrereHuu B cooTBercTBuU ¢ ®I'OC BO mo manHOMY
HaIlpaBJICHUIO IOJTOTOBKHU:

Crnioco0eH npoBOIUTh TEOPETUYECKUE U IKCIIEPUMEHTAIIBHBIE UCCIIEIOBaHMSI, HHHOBAIIMOHHBIE U
OIBITHO-KOHCTPYKTOPCKHE Pa3pabOTKU B 00J1aCTH (pyHIaMEHTaIbHOM U MPUKIAAHON (PU3UKH B COCTaBE
uccienoBareabckux KoyuiekTuBoB (ITK-6)

3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO AMCHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKeHUs (POpMUPYyeMBbIX KOMIIEeTeHIUH

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00y4atoOUIUics JOKEH:

3HaTh:  TEOPETHYECKHE OCHOBBI AHAIOTOBOW M UUGPOBOH PATHONIECKTPOHUKH; (PHUIUKO-
XMMHUYECKHE MPOLECChl MPH Maiike HU3KOTEMIEpaTyPHbIMU MPUIIOSIMM; BIUSHHUE (DIFOCOB Ha (PU3HKO-
XUMHYECKHE MPOIECChl MPH IMaifike METaIoB; OCHOBHBIC MpPHUEMBI Pa3pabOTKHM M H3TOTOBIICHUS
NeYaTHBIX IUIAT; MpaBUIa TEXHUKH 0€30M1aCHOCTH B Ja00paTOpUU PaJUO(U3UKU U SJEKTPOHUKH.

YMerb:  pa3zpabaThiBaTh CXEMbl NPOCTEHIINX DJIEKTPOHHBIX YCTPOWCTB;  HCIOJNB30BATh M
OPUMEHATh OCHOBHYIO 3JIEKTPOHHYIO JIEMEHTHYIO 0a3y; pa3pabaThiBaTh MeUYaTHbIE IJ1aThl; POBOAUTH
MEXaHUYECKYI0 M XHMHUYECKYI0 00paOOTKYy NEYaTHBIX IUIAT C MOCIEAYIONEH MalKoW; HCCIeI0BaTh
aMIUTUTYAHbIE, aMIUTUTYJHO-4aCTOTHBIE U (Da30Bble XapaKTEPUCTUKH HJIEKTPOHHBIX. YCTPOHCTB.

HNmernb: HaBBIKM NasJIbHOTO MACTEPCTBA; ONBIT Pa3pabOTKU U U3TOTOBJIEHUS 3JIEKTPOHHOM
TE€XHUKH; OMNBIT paboThl € KOMIBIOTEPHBIMH IPOrPAMMHBIMHM TPOAYKTAMH PaJn03JIEKTPOHHOTO
nasnavyenus (Elektponics Workbench, EWB Layout u np.); ombIT pabOThl ¢ UCTOYHHUKAMH TTHTAHUS,
reHepaTopaMy CUTHAJIOB U M Pa3InYHBIMU U3MEPUTEIbHBIMU TPUOOpaMHu.

4. O0beM U coJep:kaHue TUCHUTITUHBI
OO0BbeM TUCIMIUIMHBI COCTABISIET 3 3aueTHBIX equHuUIbI (108 akamemuyeckux 4acoB)

4.1. Conep:xkaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHJIAMU U
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4arOUIErocs Mo IUCHUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunel 3anatuii, ux DOpMBI TEKYILIETO
/1 Paznenst (TeMsr) e 00BEM (B ak.uacax, Mo KOHTPOJISl yCIIEBAEMOCTH (1o
JIUCLUIUIAHBI 3 ouHOH popme 0OydeHN) ouHOU popMe 0OyUdeHH)
=
8 3ansaTus 3ansaTus .
JNeKIHOH- ceMHHap- ®opMBbI TPOMEXKYTOUHOM
HOTO TUIIA CKOT'0 THUIIa arTrecranuu
1. OCHOBBI ASJILHOTO JI€/A. 7 2 2 Bxonnas JIMarHOCTHKA:
CCMHHAp | TeMaTU4ECKUMI ompoc

yUYalmxcs ¢ MOCIeAYIOIUM
00CYyX/ICHHUEM Pe3yJbTaTOB

Ha OCHOBE 3HAaHUHU

MOJIYyYEHHBIX B  Kypcax

"Xumus",

" n
DJIEKTPUYECTBO",

"Pagnodusuka u

3JIEKTPOHHMKA'.
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2. | Homenknarypa AIEKTPOHHBIX
KOMITOHEHTOB.

6 mabop.

3aHATHC

Onpenenenue,
KJIacCU(pUKaIUs u
HU3MEPCHHE rapameTpoB
Pa3NUYHBIX JUHEWHBIX U
HEJTUHEHHBIX
PaIuO3IEKTPOHHBIX
KOMITOHEHTOB. (3a4eT 10
TEME)

3. | Pa3paboTka ©  H3rOTOBIICHHE
MEeYaTHBIX ILJIaT.

6 mabop.

3aHATHC

PazpaboTka  AJIEKTPOHHBIX
cXeMm o 3aJJaHHIO
npernojaBarens, pa3padboTka
OJICKTPOHHBIX MakKeTOB
TICUATHBIX IuIaT,
CaMOCTOSITENTFHOE
U3rOTOBIICHHE  TEYaTHBIX
miaT. (3a4er 1Mo TeMe)

4. | UccnenoBanue OCHOBHBIX
XapPaKTCPUCTHUK OJICKTPOHHBIX
YCTPOWCTB

6 mabop.

3aHATHC

CamocrosiTenbHoe
U3y4EHUE UG POBBIX
pauoOU3MEPHUTENbHBIX
puoOpPOB. Custue
OCHOBHBIX  XapaKTEpPUCTUK
pa3paboTaHHBIX YCTPOMCTB
W BUPTYaJTbHBIX
aHaJIOTOB.

(3auer mo Teme)

5. | OcHOBHBIE TIpUEMBI Pa3pabOTKH,
U3TOTOBJIEHUS U peEMOHTa
aHaJIOr0BOM JJIIEKTPOHHOU
TEXHHKH.

6 mabop.

3aHATHUC

3HAKOMCTBO Ha IMpPaKTHKE C
OCHOBHBIMU prueMaMu
IIOMCKAa HEUCIPABHOCTEU B
pazrodIEKTPOHHBIX
YCTPOMCTBAX.

6. | OcHOBHBIE IpHUEMBI pa3padOTKH,
W3TOTOBJICHUS nu peMoOHTa
U poBoi 3JIEKTPOHHOU
TEXHUKH.

6 madop.

3aHATHC

Teopetnueckue OCHOBBI
nuPpoBOH  DIIEKTPOHUKH,
OCHOBHBIE MIPUEMBI
MOHTaXHOW  pabOTBI ¢
U (POBBHIMU

MHKPOCXEMaMH 3HaKOMCTBO
Ha MPAKTHKE C OCHOBHBIMU
pueMaMu MOMCKa
HEUCIIPaBHOCTEN B
IUQPPOBBIX  JIEKTPOHHBIX
YCTPOMCTBAX.

4 naGop.

3aHATHC

3adeTsl I10 TEMaM,
KOHTaKTHas paboTta - 36 4.
DK3aMeH, KOHTaKTHas
pabora - 4 u.

Hroro no JUCHUIIIINHE

12

40

OK3aMeH
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4.2. Pa3BepHyTOe ONIMCAHUE COAePKAHMSA AUCHMILIUHBI 10 pa3jienaM (TeMam)

1. OcHOBBI NAAIBLHOTO JeNA.
TexHuka 6e30macHOCTH TpU paboTe ¢ IMEKTPUUSCTBOM. JIeCTBHE IEKTPUUECKOrO TOKA Ha OpPraHU3M
YEeJIOBEKa B 3aBUCUMOCTH OT CHJbl TOKA, YacCTOTHI, BEJIMYMHBI HANPSHKEHUS, MPOJOJIKUTEIBHOCTH
BO3/CUCTBUS U 0COOEHHOCTEH opranu3ma. TexHuka 0€30MacHOCTH MPHU BBIMOJIHEHUH PAJMOMOHTaKHBIX
pabot. [IpoBepka nasibHUKA, KperieHue aeTanei, naiika. Texnuka 6€30MacHOCTH MPU MPOBEACHUU
TpeboBanust k paboueMy MeECTy pPaJIUOMOHTXHHKA - OCBEIIEHHOCTb, BEHTHJIALMS, YHCTOTA,
UCIIOJIb3YEMbIE HCTOYHUKU IMUTAHUS, Pa3MEIEHUE M COCOUHEHHE 3JIEKTPONpPHOOPOB M ammaparyphl.
Pexomenmyemas nmutepaTtypa. Y CTpOHCTBO MasiIbHUKA, BUJIBI NAsUIEHOTO 000PYI0BaHUSI.
Temnepatypa maiiku. MHCTpyMeHTHI: OOKOpe3bl, CKalblieNb, MHUHIET, Kycauku. MaTepuanbl U HX
CBOMCTBAa. BuIbpl coenMHEHUHM, aHaIu3 MX IPOYHOCTH. [TpaBunbHas maiika. [lpumown, dmrockl,
KaHU(]OIb, WX OCHOBHBIE XapaKTEPUCTUKU U YCJIOBHUS MpUMeHeHHs. Bunabl u kiaccudukanus
poBOoAHMKOB. [lalika ceTouek u A1eMOHTaXX NIEYaTHBIX IJ1aT.

2. HomeHkiaTypa 3J€KTPOHHBIX KOMIIOHEHTOB.
Knaccudukamus paaumoneraneii m KomrmoHeHTOB. OCHOBHBIE BHJBI paauojieTalei, uX (yHKIHH,
Ha3HaueHue, KiaccupuKaius 1 MapkupoBka. CXeMbl 3JI€KTpUUECKUE IPUHIUITHANIBHBIE, UX
Ha3HayeHHe, 0003HAYEHUE HA HUX  Pa3JIMYHbIX AJIEMEHTOB.

3. Pa3paboTka 1 M3rOTOBJICHHE ITEYATHBIX ILJIAT.

Marepuanbsl U UX CBOMCTBA. Buabl coequHeHn, aHanu3 uxX nNpo4yHocTy. [IpaBuibHas naiika. [Ipumnown,
¢rocel, KaHU(OJIb, UX OCHOBHBIE XapaKTEPUCTUKU U YCJIOBUS NMpUMEHEHus. Buasl u kiaccupukanus
IIPOBOIHHUKOB. [Iaiika ceTodek U IEMOHTaX NEeYaTHBIX I1JIaT.

4. UccnenoBaHue OCHOBHBIX XapaKTEPUCTUK AIEKTPOHHBIX YCTPOMUCTB.
TexHOoJOrusI M3rOTOBJIEHUS MEYAaTHBIX IUIAT B JaOOpaTOpHBIX ycioBusxX. [Iporpammuoe obecrieueHue
JUIl TPAacCUPOBKM II€YaTHBIX IUIAT. M3roToBieHWe IeyaTHBIX IUIAaT. MOHTaX W NPOBEpPKA CXEM:
BBINPSIMUTENM, ABTOICHEPATOp Ha TPaH3HCTOpaX, YCWIMTEIM HHU3KOM YacTOThl, CTAaOMIN3aTOPbI
HaIPSKEHUS.

5. OcHOBHBIE IPUEMBI PEMOHTA aHAJIOTOBOM 2JIEKTPOHHOM TEXHUKHU.
[Tpunuuna paboThl OCHOBHBIX AJIEKTPOM3MEPUTEIbHBIX NpuOOpoB. MynbTuUMeETp, ocumLiorpad,
4acTOTOMEp, FeHEePATOPhl Pa3IMYHbIX CUTHAJIOB. YTIIyOJIeHHOE U3yueHHe Ha IpuMepe ocuusuiorpada.

6. OCHOBHBIE IPUEMBI pEMOHTA U(POBOI AIMEKTPOHHON TEXHHUKH.
[Tpuniuna paboOThl OCHOBHBIX IM(PPOBBIX  AIIEKTPOM3MEPUTENBHBIX MpHOOpoB. MynbTuMeETp,
ocuuiorpag, 4aCToToMep, TeHEPaTOPbl PA3IMYHBIX CUTHAJIOB. YTIyOJE€HHOE U3y4EeHUE Ha IPUMEpE
udpoBoro ocuuiiorpaga.

7. Pabora B BUPTyaJIbHOH cpejie MPOTrpaMMHBIX KOMILJIEKCOB PaaUO3JIEKTPOHHOTO Ha3HAYEHUS
(Elektponics Workbench, EWB Layout u np.) mo pa3paboTke U Hala)KMBaHHIO JJICKTPOHHBIX CXeM W
MeYaTHBIX IUIAT.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

C uenpto noBblieHust 3GPexTUBHOCTH 00yUeHUS (PU3UKE KaK HA JEKIUAX, TaK U Ha TPAKTHUECKUX
3aHATUAX HCIIOJIB3YIOTCHA COBPEMCHHBIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHUHU: I/IH(l)OpMaIIHOHHO-
KOMMYHHUKAIIHOHHBIE, TNPO0JEeMHOr0 O0O0y4YyeHHs, Pa3BUTHS KPHUTHYECKOT0 MbIILIEHUS,
ucciaenoBaTeJbckue Meroabl. [lpum  camoctosTenbHOW — paboTe  CTYACHTOB — IMPUMEHSIOTCS
AUCTAHIUOHHBIX (POPMBI 00YyUEHHSI.

Ha 7neKmuoHHBIX — 3aHATUSX HCHOJB3YIOTCS MYJIBTHUMEAWWHBIE TpPE3CHTAlMd, IH(pPOBEIC
oOyyarolmue MporpaMMbl, KOMIIBIOTEpHBIE (DUIBMBI, YTO MO3BOJSET JIOCTYIHO H3JaraTth y4eOHBIH
Marepuai. MHOTHE CTYIEHTHI, IMEIOIINE IOMa KOMITBIOTEP, HCIIOIB3YIOT 00yJaroIInue MPOrpaMMbl TS
BBITIOJIHCHHUA TBOPYCECKOT'O0 AOMAIIHCTO 3aJaHHud, C PE3YyJIbTaTaMU KOTOPOI'O BBICTYHNAIOT HaA JICKIUAX.
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OTO MO3BOJIAET KOHTPOJHMPOBATH CAaMOCTOATENBHYIO Pa0OTy  CTYAEHTOB, pacmmpsATe  UX
00pa30BaTENBHYIO CPELY.

B coBpeMeHHBIX YyCJOBHSAX OOy4eHHS B BBICHICH HIKOJE OCO00€ 3HAYCHHE MPUAACTCS
pa3IMYHBIM HHTEPAKTUBHBIE (OPMaM M MeToJaM OOydYeHHs, KOTOpbIE OCHOBaHBI Ha JUAJIOTOBBIX
dopmax no3Hanus. OnpeaeneHHOe 3HaYeHUE IPU STOM OTBOJHUTCA Y4eOHBIM (uinbMaM. Takue HuibMel
MOT'YT HCIOJIb30BaThCsl B KAUECTBE BCIIOMOTATEIBHOTO CPEACTBA HA 3aHATHUSX. [IpuMensercs oHu, Kak
NPaBUJIO, B TE€X CIIydasX, KOT/a y4eOHBIH MaTepuall HeJJOCTYIIEH Uil BOCIPUATHS B OOBIYHOM (hopmare
ydeOHoro mporecca. B apcenane nmaboparopuu JeMOHCTPAIIMOHHOTO AKCIIEPUMEHTa MHOTO Pa3IMYHBIX
00y4aromux U HAyYHbIX (PMIIBMOB I10 Pa3IMYHON TEMaTHKE.

Hcnonp3oBaHue Mpo0JeMHOr0 OOy4eHHsl IIO3BOJSIET CTYJCHTaM [OYYBCTBOBAaTb
CIIO)KHOCTh (DPM3WYECKHX SIBICHUH, MOHATH UX CYTh, MOOYAUTh MX K CAMOCTOSTEIBHOMY PEHICHHUIO
npoOJieMbl, €€ OCMBICIICHHIO, MOIBITATECS IIOCTAaBUTHh ce0s Ha MECTO H300peTaTess, HUCIBITaTh
YIIOBJIETBOPEHHE OT MHTEIUICKTYAIBHOTO TpyZda. Mcrnoab30BaHHE TEXHOJOTHH MPOOIEMHOTO 00ydeHUs
npeaycMaTpuBaeT Ha 3aHATHAX [0 ONTHKE AaKTYaJIM3UPOBAaTh ONOPHBIX 3HAHHS;, BO3HHUKHOBEHHE
npoOJeMHON CHTyallnu; HaXOXJICHHE Croco0a pemeHus IMyTeM JOTaJKHU WM BBIABIKEHUS TUIIOTE3bI;
JI0Ka3aTeIbCTBO THUIOTE3bI MM JOTA/IKH; MMPOBEpKa MPAaBMIIBHOCTH pemeHus npodiemsl. [Ipobiemuoe
o0y4YeHHe MCIOJB3YI0 Ha dTarne OOBSICHEHUsT HOBOTO Marepuajia B (opMe MpOOIEMHOTO HU3JIOKEHHS U
IIOMCKOBOM (3BPHCTHUECKOI) Oece/bl, Ha 3aBEpIIAIOIIEM JTalle 3aKpeIUIeHHs TPOHICHHOTO MaTepuaa 1
Opd TIOBTOPEHHHM TIIPH pPEIICHHWH TBOPYECKHUX 3a/1a4y, B XOJE CAMOCTOSATEIBHOW paboThI,
UCCIIEIOBATEIbCKUX 33JJaHUN TEOPETUUECKOT0 U SKCIIEPUMEHTAIbHO-UCCIIE0BATEIbCKOTO XapaKTepa.

Hcnonp30BaHne TEXHOJOTHH MNPO0JEeMHOro oO0y4YeHHMs TIO3BOJSIET HAy4dUTh CTY/ACHTOB
CaMOCTOSITENIbHO MBICIIUTh, CAMOCTOSITENIEHO TOJIy4aTh 3HAHUS, aHAIM3UPOBATh U JieNaTh BeIBOABL. [1pu
POOJIEMHOM TMOX0/Ie K OOYYEHHUIO €CTh BO3MOXKHOCTh YHTH OT MEXaHWYeCKOTo 3anmoMuHanus. Korma
CTaBUTCSA MpoOieMa, CO3AAeTCsl TEM WM HMHBIM CIOCOOOM MpoOJIeMHas CUTyalMs, Y CTYJIEHTOB
MOSIBIISIETCS MHTEPEC, OHU AaKTUBHO BKIIOYAIOTCA B TMPOIECC pEHIeHHs TNpoOJIeMbl - BCE 3TO
CHOCOOCTBYET Jy4llleMy YCBOSHHIO MaTepuaa, mpudeM OoJiblias YacTh YCBAaUBAETCsl HEMPOU3BOJIBHO.
[IpenBapuTenbHO TMOATOTOBHB CIIEIUAIFHOE COJEPKAHWE HW3Yy4aeMOro MaTepuaiia, B TpyImax ¢
BBICOKUM YpPOBHEM C(OPMHPOBAHHOCTH YMEHUH CAMOCTOSTEIbHON PabOThl, HCHOIB3YIOTCS TEXHOIOTHH
pa3BUTHS  KPUTUYECKOTO MbIIUIeHUS. KpuTudeckoe MBINIICHHE TPOSBISETCS B PasyMHOM
paccMOTpPEHUH pa3zHOOOpa3usi MOAXO0JI0B, BBIPAOOTKE Pa3IMYHBIX apryMEHTOB C T€M, YTOOBI BBIHECTH
00OCHOBaHHBIE CYXICHHS W HE3aBHCHMBIC IMPOJAyMaHHbIE perieHus. OpueHTanus Ha KPUTHYECKOe
MBILJIEHHE TpEeArNoiaraeT, YTo HUYTO HE NMPUHUMAETCS Ha BEpy M KaXKIbld CTYIEHT, HEB3Upas Ha
ABTOPHUTETHI, BBHIPA0ATHIBACT CBOC MHEHHE B KOHTEKCTE HM3ydaeMoro Martepuana. bombmoe pois B
¢dopMHpOBaHUU TNPOOJIEMHOr0 OOYYEHUs HIPalOT KOMIIBIOTEPHBIE MPOTrPaMMBbl  MOJEIUPYIOIIHE
peanbHBIE JJIEKTPHUYECKUE IeTH, PaJUOdJICKTPOHHBIE YCTPOWCTBA M DJIEMEHTBI M BO3MOXHOCTb
CpaBHEHUS BUPTYaJbHBIX pe3yIbTaTOB C peanbHbIM 3kcriepumenToM (Electronics Workbench 5).

TexHONMOTMH WCIONB30BaHUS HMCCIAEI0BATEIbCKHX METOI0B MPUMEHSIOTCST  KaK  TIpH
OpraHu3alii ¥ MPOBEACHUU UCCIIEI0BATEIbCKUX JTAOOPAaTOPHBIX PadOT, TaK U MPH CaMOCTOSATEILHON
pabore. Co3maroTcsi yCJOBHS, TPU KOTOPBIX CTYACHTHI CAMOCTOATENBHO M OXOTHO MPHOOPETAroT
HEJIOCTAIOINE 3HAaHUS M3 PA3IMYHBIX MCTOYHHMKOB; y4aTCs IMOJIb30BAThCS MPHUOOPETEHHBIMU 3HAHUSMU
JUIL PEUIeHUs TO3HABATENBHBIX M TMPAKTHYECKUX 3ajad; MPUOOPEeTaroT KOMMYHHUKAaTHBHBIC yMEHWUS,
pabotasi B mapax, Ipylniax; pa3BUBaIOT MCCIIEIOBATEIbCKAE YMEHUS MPH BBIABICHUU MpoOiieM, cOope
nH(popMaIuu, MpoBeACHUN HAOIIOICHUH U SKCIIEPUMEHTA, aHAIN3€e, IIOCTPOCHUH THIIOTEe3, 0000IICHNH;
Pa3BUBAIOT CUCTEMHOE MBILIICHHE.

Hcnonp30Banne DaHHON TEXHOJOTUH BO BHEYPOYHOE BpPEMs IOMOTACT OPraHMU30BaTh HAY4HO-
UCCIIEIOBATEIbCKYIO IEATEIbHOCTh CTYACHTOB. [IpH 3TOM CTyIeHTHI 00y4aroTcss TPaMOTHO BBIMIOJIHSATH,
o(opMIIAT M IPE3EHTOBATH CBOM MCCIIEIOBAHHS.
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PazpaGoTka 11000T0 PpagMOdIEKTPOHHOTO YCTPOHCTBA COMPOBOXKAACTCS (U3NYECKUM U
MaTeMaTHYeCKUM  MojenupoBaHueM. @DH3MYECKOEe  MOJCIHMPOBAHHE CBA3aHO C  OOJNBIIUMU
MaTepHaJbHBIMU 3aTpaTaMd, IIOCKOJIbKY TpeOyeTcss HW3rOTOBICHHE MAaKETOB U HUX TPYAOEMKOe
uccienoanue. Yacto usmueckoe MoJeIMpOBaHUE MPOCTO HEBO3MOXHO M3-3a OOJIBIION CIOXKHOCTU
ycTpoiicTBa. B 3TOM ciydae mpuOeraroT K MaTeMaTHUYECKOMY MOJICIMPOBAHUIO C HCIOJIH30BAHUEM
CPE/ICTB M METOJIOB BBIUMCIUTENBHOM TeXHUKH. Hanmpumep, nzBectHblit naker P-CAD conepxut 6110k
JIOTHYECKOTO MOJICIMPOBAHUS IM(PPOBBIX YCTPOWUCTB, OAHAKO MJSi CTYAEHTOB, OH IPEICTABISET
3HAYUTENIbHbIE TPYJHOCTH B 0cBOeHUH. Kak 1mokasasn aHamu3 COCTOSHUSL IPOrPaMMHOT0 00ecrieueHus Mo
CEMOTEXHMYECKOMY MOJICIMPOBAHUIO Ha 3Tal€ HA4YaJbHOTO OCBOEHUS L€JIecOo00pa3HO HUCIOIb30BaTh
paspabotky ¢upmsr Interactive Image Technologies (Electronics Workbench).  Ocobennoctsio
nporpammbl EWB sBnsiercs Hanuume KOHTPOJIBHO-U3MEPUTENBHBIX NPUOOPOB, MO BHEUIHEMY BUIY,
OpraHOM YIPaBIEHUS U XapaKTEPUCTHKAM MAaKCHMalIbHO MNPUOIMKEHHBIM K HMX MPOMBIILICHHBIM
aHajoraMm, 4YTO CIIOCOOCTBYET MPHOOPETEHUIO TMPAKTHYECKHMM HaBbIKaM pabOThl ¢ Hamboiee
pacnpocTpaHEHHBIMU TPUOOpaMu: MYJIBTHMETPOM, OCHMILIOrpadoM, FeHEPATOPOM H JIp.

K atoit nporpamme cieayer 106aBuTh Takxke nporpammy CircuitMaker 6.0 ¢pupmsr MicroCode
Engineering, coaepskariyro oOMHUPHYIO OMOINOTEKY JICKTPOHHBIX KOMITIOHEHTOB.

Ota nporpamMma mupoko onucana B uznanuu B.W. Kapnanryka «32nektponHas 1adboparopusi Ha
IBM PC. IIporpamma Electronics Workbench u e€ npumenenue».

Bosbryto momomnip okassiBaeT Moodle (MoxyinbHas 00beKTHO-OPUEHTHPOBAHHAS TUHAMHYECKAS
yueOHasl cpefia) — 3TO CBOOOJHAs cHUCcTeMa YHpaBjieHUs 00ydeHHEM, OpUEHTUPOBAHHAS MPEXKIE BCETo
Ha OpraHU3allMI0 B3aMMOJEMCTBHS MEXAy IpENoJiaBaTeleM U CTYAEHTOM, XOTA MHOIXOAUT W JUIs
OpraHu3aly TPAJUIMOHHBIX JUCTAHIIMOHHBIX KYPCOB, a TaK e MOJJIEPKKH U OUHOT'O O0yUYEeHHUS.

6. YueOHO-MeTOIMUECKOe 00ecTiedeHre CAaMOCTOSITETbHOI padoThl 00yJaromuxes \

C uenbto MHPOPMAIIMOHHOTO OOECreueHusl U TMOBbIIEHUs YP(PEKTHUBHOCTH 00pa30BaTEIbHOIO
nporecca U B cootBeTcTBUM ¢ TpeboBanusmMu GPI'OC BO k peanuzanuu 006pazoBaTeIbHBIX MPOTrpaMM
co3/1aHa 3JIeKTpoHHas HH)OpMAIIHOHHO-00pa3oBaTenbHas cpena yausepeutera (nanee — SMOC).

OUOC UMBI'Y BkmoyaeT B ce0s: CUCTEMY OJJIEKTPOHHOM MOAJEPKKH 00pa3oBaTEIbHOTO
MpoIIecca, PeaTu3yIoNyI0 B3aUMOJICUCTBHE MEXKIY €ro y4JaCTHHKaMmH (B TOM uucie UHTepdenc ms
NOJIb30BaTeNed C OrpaHMYEHHBIMH BO3MOXHOCTSIMU); BHEIIHHUE 3JEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI,
BHYTPEHHIOIO 3JIEKTPOHHYI0 OMONINOTeKy; opunuanbHbiil BeO-caliT MIBI'Y u BeO-caliThl CTPYKTYpHBIX
NOJpa3JIeNIeHUil; KOPIIOPATUBHYIO JIEKTPOHHYIO TOUTY U (paiioBbIe XpaHWIMIIA KOPIOPATUBHOM CeTH;
odpunmansHoe coobmectBo UBI'Y B conmanbHoi cetn «B KOHTaKTEY.

SUOC UBl'Y obecnieunBaer:

JOCTYyNl K Y4eOHbIM IUIaHaM, paboyuM MporpamMmaM JUCHUIUIMH (MOJyJei), MpakTUK, K
U3JJaHUAM DJICKTPOHHBIX OMOJIMOTEYHBIX CHCTEM U DJIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMmax;

¢dukcanmio xoaa o0pa3oBaTENBHOIO MPOIECCa, PE3yJbTaTOB IMPOMEXYTOUHOH aTTecTaluud U
PE3yIBTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOTrPAMMBI

BO3MOKHOCTh TPOBEJICHUS BCEX BUAOB 3aHATHUMH, MPOLEAYpP OLEHKU pPe3yJbTaTOB OO0Yy4eHHus, B
Cllydae MPUMEHEHHUsI 3JIEKTPOHHOTO 00Y4YeHHUsI, TUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI;

(hopMUpOBaHHE AIEKTPOHHOTO MOPTHONMO OO0Yy4aromerocs, B TOM YHCIE COXpaHEHHE padoT
00ydJaronierocs, pereH3nii 1 OIEeHOK Ha 3TU PabOThI CO CTOPOHBI JIIOOBIX YIaCTHUKOB 00pa30BaTEIHHOTO
npolecca;

B3aMMO/ICIICTBIE MEXIY YYaCTHHKaMH 0Opa30BaTEIbHOIO IMpoLiecca, B TOM YHCJIE CHHXPOHHOE
U(WJIN) aCHHXPOHHOE B3aUMOJEICTBHIE MOCPEACTBOM ceTu «MHTEpHET».
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7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB JUIA TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTANMU 00Y4AaI0IIMXCS 110 JHCHHILIMHE

OCHOBHBIMU BUJIaMHU ayAUTOPHOW PaOOTHI SBISIOTCS JEKIHMHM W MPAKTHYECKUEe M JabopaTOpHbIE
3aHATHA. B Xo1e lekumii mpenogasaTellb U3J1araeT U pa3bsiCHAECT OCHOBHBIEC TOHATHUS TEMBI, CBSI3aHHBIE C
HEH TeoOpeTUYEeCKHe U MPaKTHUECKUE MPOOIIEMBI, 1aeT PEKOMEHAALNU K CAMOCTOSTEILHON padoTe.

bakanaBpckas NOArOTOBKAa NpeAroiaraeT IpPakTUKO-OpUEHTHpoBaHHOe oOyuenue. Ilo 3Toi
NPUYMHE OCHOBHOHM (OPMOM M3y4deHHs Kypca SIBISIETCS MpaKTUUeCKue U abopaTopHble 3aHsaTUsA. OHU
CIIy’KaT CPeACTBOM KOHTpPOJISA INPENOJABaTEIEM YPOBHS IOJATOTOBJIEHHOCTH CTYACHTOB; 3aKPEILICHUS
U3y4EeHHOTO MaTepuaja; pa3BUTUS YMEHHsS M HABBIKOB PEIICHHs 3a/a4, MPOBEACHUsS J1a00paToOpHOTO
9KCHEPUMEHTa, aHalIM3a Pe3y/lbTaTOB HAYYHBIX HCCIEJI0BaHWM, MOATOTOBKU JOKJIAJO0B, COOOIIECHUH,
nproOpEeTEeHNs] OIBbITa YCTHBIX IYOJWYHBIX BBICTYIUICHHH, BEICHUS TUCKYCCHH, apryMEHTAIllMH W
3aIUTHI BBIIBUTAEMBIX IIOJIOKEHUM.

®opMBbI TEeKYyLIEr0 KOHTPOJIS:

- tectupoBanue B cpeae DMOC (MonynpHas 0OBEKTHO-OPHMEHTHUPOBAHHAs JUHAMUYECKas ydeOHas
cpejia) MpHU MOJArOTOBKE K BHIIOJIHEHHIO JIAOOPATOPHOIO MIPAKTUKYMa,

- TBOPUYECKUE JOMAIIHKE 3a1aHus;

- IPOBEPKA BHIIIOJHEHUS MHIMBUyaIbHBIX JIOMAIIHUX 3aJaHUii;

- pa3JInYHbIe BU/IbI KOJUIOKBUYMOB (IIMCbMEHHBIH, YCTHBIN);

- KOHTPOJIb BBIIIOJIHEHUS U IPOBEPKa OTYETHOCTH 110 JJAOOPATOPHBIM paboTaM;

- cobecenoBanue, kKoHCyabTaluu B cpeae DMOC,

Bo3moxHbl U apyrue (opMmbl TEKYHIETO KOHTPOJS, KOTOPHIE OMPENENSIOTCS IMpernojaBaTessiMu
kaeapsl u pukcupyrores B DOC.

Texkymuil KOHTPOJIb MPOBOAUTCS B MEPHUOJ ayJUTOPHOW M CAMOCTOATEIbHOW pabOThl CTYACHTA B
YCTaHOBJIEHHBIE CPOKHU IO PACIIMCAHUIO.

IIpomexyTouHas arrecTanus 0 AUCHUIUIMHE (ceccHsi) - 3TO (opMa KOHTPOJIS, IPOBOAUMAs T10
3aBEpLICHUIO M3YYEHHs JHUCLUIUIMHBI B ceMecTpe. TpaaulMOHHO, NMCHUIUIMHBI BApUAaTUBHOIO IMKJIA
3aKaHYMBAIOTCSl 3a4€TOM M0 MPAKTUYECKUM 3aHATUSAM M SK3aMEHAIIMOHHBIM KOHTPOJEM IO TEOpUHU
JUCLUTUINHBI.

B nmpomexyTouHyro arrectanuio no AucuuIUiMHe «Paanodusnka U 3JIEKTPOHHMKA» BKIIOYAIOTCS
cieayromue GopmMbl KOHTPOJIS:
- 3aIUTa 10 J1a00paTOPHOMY MPAKTUKYMY;
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALMOHHOE 00ecnievyeHre 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 pagnorexHu4eckoM MOHTaxe, U He TOJIBKO. [ DIEKTPOHHBIH pecypc] :
VYuebnsie mocobust — Inextpod. nan. — M. : JIMK TIpecc, 2013. — 102 c. — Pexum gocrymna:
http://e.lanbook.com/book/50567 — 3aru. ¢ skpaHa. [DneKTpoHHBIH pecypc]. -
https://e.lanbook.com/book/50567#book_name

JlomonHUTEIBHAS TUTEPATYpA!

1. TexHOJIOTHS IPOU3BOJICTBA MeUaTHBIX iaT : Monorpadus / A. M. Mensenes. - M. :
Texuocdepa, 2005. - 358[2] c. : ui. - (Mup snekrponukw ; VII-10). - bubnuorp.: c. 357-358. - ISBN 5-
94836-052-0 (manmmuue B 6ubamoreke TYCVYP - 63 3k3.)
2. Ileuatnsie matel. Konctpykuuu u Mmatepuainsl / A. M. Mezagsenes. - M. : Texnocdepa, 2005. -
302[2] c. : mi. - (Mup snexkrponuku ; VII-07). - bubaworp.: ¢. 301-302. - ISBN 5-94836-026-1

(nanuuue
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B Onbmuoreke TYCYP - 81 5k3.)
3. MonTax u peryaupoBka paauoarmapatypsl [Tekct] : yaeonuk mist [ITY / A. T. benesues. -
2-e u31., ucup. u Joi. - M. : Beicimas mkona, 1971. - 303 c. (manuuune B 6ubnuoreke TYCVYP - 3 5k3.)
4. MoHTax 1 peryJupoBka paguoanmnaparypsl [ Tekcr] : yueonuk mis [ITY / A. T. benepues. -
2-e u3., nepepad. u gor. - M. : Beiciast mikomna, 1982. - 255 c. (nanmmuue B 6ubmmorexke TYCVYP - 4
9K3.)
Y4eOHO-MeToAnYEeCKOe MTOCOOHE U IPOrPaMMHOE 00ECTIEYeHHE

1. PannoMonTakHBIE MacTepckue: YueOHo-MeToauueckoe nocoodue / banukorckuii H. K.,
I'yneko B. JI., Huxudopor A. H. - 2012. 34 c. [DnektponHsIii pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/, cBo60aHBIiA.

Pecypchbl nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:

Cucrema »5IEKTPOHHOM TOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuTeTckas Oudanoreka onaitn»y Www.biblioclub.ru

DnexTponHas oubnuoreka MBI'Y _http://lib.ivanovo.ac.ru

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

9. MatepunajibHO-TeXHHYeCKOe o0ecneyeHue TN CIUTITHHBI

VY4eOHble ayAUTOPUH:

- ISl IPOBEJCHUS 3aHATUN JIEKIMOHHOIO THUMA C KOMIUIEKTOM CIEHUAIU3UPOBAHHON Yy4eOHOM
MeOenM M TEXHUYECKUMH CpEACTBAaMH OOYYeHHUs, CIyXallUMH JUIsl TPelOCTaBICHUs Yy4eOHOM
uH(popMaluu O0JIbIION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIA, KOHCYJIbTAIUi, TEKYIIEro KOHTPOJA MU
IPOMEXKYTOUHOM aTTeCTalMy C KOMIUIEKTOM CIEIHaTIN3UpOBAaHHON yuyeOHOW MeOenn U TeXHUYECKUMU
CpeACcTBaMU O0Y4EHHS;

- JUId TPOBEICHUS 3aHATHH CEMHUHAPCKOIO THIMA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJ U
IPOMEXYTOUHOW  aTTeCTAallMM, BBIIOJHEHUS KYPCOBBIX PabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHEeUaM3UpOBAaHHON y4eOHOM MeOenu M TEeXHHYECKUMH CpelCcTBaMu OO0y4YeHHs (nociedHee
8b10Upaemcs npu HAIUYUY Kypcogoll pabomwl (npoekma) no oucyuniune).

JlaGopaTopusi, ocHalieHHas: Ta00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHusl.

[Tomemienue aJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaM3UpOBaHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEeXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHUs K cetn «MHTepHeT» u
obecnieuenueM goctymna B D11OC

JleMoHCcTpanoHHOe 000pYJOBaHHE W Y4E€OHO-HAIIAJHBIE MOCOOMS Ul 3aHATHHA JIEKIIMOHHOTO
THUIA, 00eCTIeYNBAIOIIIE TEMAaTHYECKIE UIUTFOCTPALIUH.

ayn., | Hazsanue aynuropun, [lepeyeHb OCHOBHOT'O HCIIOJIB3YEMOT0 000PYAOBAaHUS
nal. | mabopaTopuu
318 | JleknpoHHAst ayTUTOPHS Hoyr6yk, MynbTuMenuitHblii poekTop, KoioHku JBL,

XK - nanens, 3xkpad, DVD-npourpsiBaress.
316 | JIaGoparopusi nemoHcTpanuoHHoro | Kommiekr — oOopynoBaHust — uis  JIEMOHCTpAIUH

IKCIICPUMEHTA (U3NYECKUX OKCHEPUMEHTOB MO paguodu3uke U
aseKTpoHuKe. Buneo puibMel.
217 | JlabopaTopusi HAHOTEXHOJIOTHiA. PeHTreHoBcKo€, ONTHYECKOE M CIEKTPAIBHOE HAYYHO-

uccienoBaTenbckoe odopynosanue ¢pupmsl LD Didactic
218 | Jlaboparopust  pagmodbusuku ¥ | KOMIUIEKT HaydHO-HCCIEOBATEIBCKUX YCTAHOBOK IIO
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OJICKTPOHHKHU.

aHAJIOTOBOM 4YacTW Kypca, J1abOpaTOpHBIX CTEH/I0B
OABT mno uudpoBoii yactu kypca. Komraekr amns
IPOBEIEHUS PAJUOMOHTAXXHBIX M HasUIbHBIX PpadboT
«TEPMUT»
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ABTOP(BI) padoyeii NporpaMMbl AUCUUILIMHBI: 3aB.Kadeapor GyHIaMEHTAIbHOW HU3UKH U
HAaHOTEXHOJOTUH K.(p.M.H., goueHt Munees JI.W.

IIporpaMma paccMOTpeHa | yTBepKIeHa Ha 3acelaniu Kadenpsl GyHIaMeHTATbHOM
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