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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Llens Kypca — MO3HAKOMHTD CTYICHTOB, CHICIIHATH3UPYIOIIUXCS B 00JIACTH O0IIEH 1 Tpu-
KHaHHOﬁ (bI/I?)I/IKI/I, C OCHOBHBIMH UACAMU SJICKTPOHUKU C TOUKHU 3PCHUSA €€ UCITIOJIL30BAHUA B
(U3UIECKOM SKCIIEPUMEHTE.

3ajayamMy JAaHHOTO Kypca SIBJISIOTCS:

- pa3bsICHEHUE MECTa M POJIH DJICKTPOHHBIX CPEACTB HAOIIOICHHS, PETUCTPALIMH B 00pabOTKH
JTAHHBIX B PU3NYECKOM IKCIIEPUMEHTE;

- IPHOOpETCHNE YUAITUMHKCS Ha4aIbHBIX HABBIKOB PAOOTHI C AJIEKTPOHHBIMU CXEMaMHU U
JanbpHeIee pa3BuTHEe YMEHUS padoTaTh ¢ H3MEPUTENbHBIMU IPHOOPaAMU;

- 03HAKOMJICHHE C 0COOEHHOCTSIMM METOJIOB aHAJIN3a XapPaKTEPUCTHK CPEIICTB COBPEMEHHOU
SJICKTPOHUKHU U UX BJIIMAHUA HA KAYCCTBO PC3yJIbTATOB H3MepeHHﬁ.

2. MecTo AMCIMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummmHa «DIeKTPOHUKA B (DU3MUECKOM SKCIIEPUMEHTE» OTHOCUTCS K 4YacTH,
dbopMupyeMOil ydacTHHKaMU 00pa30BaTeIbHBIX OTHOIICHHWA bioka 1, m BkiIroyaeT B cels
pa3zensl, KOTOpbIe MOTYT ObITh OTHECEHBI K BApUATHBHOMN YacTH, K KypcaMm IO BEIOODY.

JInist OCBOEHUS JAHHOW JUCIUILTHHBI CTYJCHTHI JOJDKHBI pemarh auddepeHnanibHbe
yYpaBHEHHUS, 3HATh OCHOBHI KOMIUIEKCHOTO aHAlN3a, TEOPETUYECKHE OCHOBBI AJIEKTPUUECKUX
nenei. JJucuumummHa « DNeKTpOHUKa B (GPU3NIECKOM SKCIIEPUMEHTE» UCTIOIb3YeT 3HAHUS, T10-
JIYYCHHBIC IPHU U3YUYCHHUU OUCHHUILIAH ((3JI€KTpI/I‘IeCTBO U MAarH€Tus3m», «Pu3uka MMOJIyIipo-
BOJIHUKOB M HU3KOPa3MEPHBIX CHCTEM», « TeopeTHdecKre OCHOBBI JIEKTPOTEXHUKHI.

JucuumiuHa «NeKTPOHUKA B (PU3MYECKOM IKCIEPHUMEHTE» CO3/aeT MPEANOCHUIKU
Uit OoJiee TITyOOKOTO OCBOEHHSI MOCTENYIOINX JUCIUIUINH: « MUKpO3IeKTpoHHKay, «HaHo-
DIIEKTPOHUKAY, «DU3HKA ¥ TEXHOJIOTUS MUKPOIIEKTPOMEXaHUIECKUX CUCTEM.

3. Ilnanupyemble pe3yabTaThl 00yYeHHs 10 JMCHUILIMHE, COOTHECEHHbIE C IJIAHMpYe-
MBIMH pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

ITponecc u3ydeHus: TUCLMITIIMHBI HApaBiIeH Ha (POPMUPOBAHKE CIEAYIOIINX HIIEMEH-
ToB KoMreTeHni B coorBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus clieayIonmx 3Ha-
HUI, yMEHUH, HaBBIKOB U (WJIM) OIBITA 1€ATEIbHOCTH:



®opmupyemasi kKoM- | MHIUKATOP J0CTHIKE- Ilepeuennb
neTeHIus HHUSl KOMIIETeHIIHHT IVIAHUPYEMBIX Pe3yJbTAaTOB 00yUe-
(xox u popmyaupos- | (kox u popmyaupoOB- HUSA
Ka) Ka)
IIpodeccnonanbHbie KOMIIETEHITUH

MK-5. CnocoOeH BbI-
MOJTHATH paOOTHI 11O
TEXHOJOTMYECKOM
MOATOTOBKE MPOM3-
BOJICTBa MaTEPHAJIOB U
W3AEJUI IEeKTPOHHON
TEXHUKHU

HNJ_TIIK-5.1. 3naet ¢u-
3U4ECKUE XapaAKTEPHU-
CTHKHU MaTEpUaIOB U
U3JEIIUN JIIEKTPOHHOU
TEXHHKH.

3HaTh:

- — NPUHUMUII JEWCTBUA U CBOMCTBA
OCHOBHBIX KOMIIOHEHTOB, 00pa3yro-
X JJIEMEHTHYIO0 0a3y ammapaTHBIX
CPEACTB COBPEMEHHOM AJIEKTPOHHKU;

— MapaMeTpbl U XapaKTEPUCTUKU MPHU-
OOpOB, CXeM, YCTPONUCTB U YCTAHOBOK;
— METOJIbl CTAaTUCTUYECKON 00paboTKH
pe3yJIbTaTOB U3MEPEHUS.

NJ_ITK-5.2. 3naer
TEXHOJIOTUYECKHE ITPO-
L[ECChI CO3/IaHUSI MaTe-
pHanoB, MpUOOPOB U
YCTPOMCTB JIEKTPOHU-
KM U HAHO3JIEKTPOHUKH.

Ymers:

— TPOBOAMTH HAOTIOACHUS U H3MeEpe-
HUS C WCIOJB30BAHUEM aIapaTHBIX
CpPEACTB COBPEMEHHOM JIEKTPOHUKH;

— B TPOCTEUIIUX CIy4asX CaMOCTOS-
TEJBHO COOMpaTh U OTIAKUBATH DJICK-
TPOHHBIE CXEMBI, HEOOXOIUMBIC IS
HaOIIOJICHUs, PEruCTpalluk M 00pa-
OOTKH TaHHBIX;

— NMPUMEHATHh Ha TpakTUKe IHEKTUB-
HYI0 METOAWKY SKCIIEPHUMEHTAILHOTO
UCCIICIOBAHHS c IpUMEHEHHEM
YCTPOMCTB M YCTAHOBOK JJICKTPOHHKHU
W HaHOYJCKTPOHUKHA  Pa3JIHMYHOTO
(GYHKIIMOHATTLHOTO Ha3HAYCHHUSI.

NJ_ITK-5.3. Ocy-
LIECTBIISIET HACTPOUKY
puOOpoB U 000pyI0-
BAaHMS B COOTBETCTBUU C
IIpaBUJIaMU HaCTPOUKHU
1 DKCILTyaTaluu.

BiaageTrr HAaBBIKAMU:

— HpI/IMeHeHI/I}I OCHOBHBIX MCTOI0OB
TEOPETHIECKOTO paccMOTpeHHS
CBOMCTB amnmapaTHBIX CpPEJICTB COBpe-
MEHHOW DJICKTPOHUKH M yd4eTa BIIHS-
HUSA UX XapaKTEPUCTUK Ha Pe3yJIbTaThI
AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS;
— INOAT'OTOBKHU U HpOBGI[eHI/I}I (1)1/131/1‘-16-

CKOT'O JKCIECpHUMCHTA, obOecreynBas
HGOGXOI[I/IMOQ B3aHMMOJCHCTBHUE C
Y4aCTHUKaMH, OTBCTCTBCHHBIMU 34

npodeccuoHabHOE pelIeHue 3ajad,
OTHOCSIIIIUXCS K TPUMEHEHUIO »HJIEK-
TPOHUKH.




4. O0beM, CTPYKTYpPA U COJAepPKAHUE TUCHUIINHBI

OO6mast TpyA0€MKOCTh JUCIMIUIMHBI COCTaBIISACT 2 3a4eTHBIC SIUHUIIBI, 72 aKaAeMHUYECKUX
yaca.

Ne | Temsl (pa3nennr) Buabl y4eOHbIX 3aHATHI, DopMBbI TEKYILEI0 KOH-
n/n AUCIHUILIUHBI, BKJIIOYAsl CAMOCTOSTEJIbHYI0 TPOJIsl yCIIeBAeMOCTH
HX coJepKaHue padoTy CTy1eHTOB,
H UX TPYA0EMKOCTh ®opmMa NPoOMeKYTOUHOM
o | (B akajeMHYeCKHX Yacax) aTTecTanuu
=
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Peructpanusa curna-
1 |[moB B ¢usnuyeckom| 8 | 4 411 5 |KomnokBuyM no teme
JKCIIEPUMEHTE
Ycunenue neKTpH-
YEeCKUX CUTHAJIOB.
[Ipumenenus omnepa-
2 [P SRR 4 5 |KomnokBuyM 1o teme
LMOHHBIX  yCHIIUTE-
neit. O6paTHbBIE CBS3U
B CX€Max YCHJIMTENEH
CxeMbl Ha OCHOBE
kosnebatenbHbx LC-
3 |kontypoB. W3mepe-| 8 | 4 4 |1 5 |KomnokBuym mno teme
HUE BpEeMEHU U ya-
CTOTBI
DneMeHThl IU(PPOBOU
4 i Gp 8|4 4 5 |KommokBuyM 1o Teme
AIEKTPOHHUKHU
[Ipumenenue cpeacTn
S |BBIYMCIUTEIBHOMN 8 | 4 4 |1 8,7 |KomiokBuyMm o Teme
TEXHUKHU
0.3 3auér
Bcero 20 200 3| 0,3 | 28,7

Coaeprxanue pa3aejioB IMCHUIIIHHBI:
1. Perucrpanus curuanoB B pu3nyecKoM IKCIIePUMEHTe

JIaTYMKH JEKTPUUECKUX CUTHAJIOB. AHAJIOTOBBIC U IHU(PPOBBIE CXEMBbI MTpeodpa3oBa-
HUs cUrHasoB. [IporpaMMHble MeTO/IBI 00paOOTKH TaHHBIX.

2. YcuiieHue 3JIeKTPUYeCKUX CUTrHas10B. [IpuMeHennsi onepanuoHHbIX ycuiuTesaei. O0-
paTHbIE CBSA3U B CXeMax ycuJauTesei



Pe3ucropuble ycunutenan Ha OUIONSIPHBIX TpaH3UCTOpaXx. MUHUMAaNbHbBIE CBEIEHUS O
TpaH3ucTopax. [IoCTOSHHbIE U TEPEMEHHBIE TOKU U HAINPSDKEHUSI B 3JIEKTPOHHOM CXEME, TEO-
peMa 00 SKBUBaJIEHTHOM reHepaTope. Hectabunu3upoBanHas U CTaOMIIM3UPOBAHHAS CXEMBI:
PEXUM T10 MTOCTOSIHHOMY TOKY, OLIEHKA 3HaYCHUH K03()(PUIIMEHTOB YCHICHHUS U BXOJHBIX CO-
MIPOTHUBJICHHIA.

3aza4ya 0 IPOX0XKIECHUN CUTHAJIA YEPE3 JINHENHBIM YETHIPEXIIOIIOCHUK: CIIEKTPaIbHBIN
U BpeMEHHOI noaxonas! (uHTerpan [lroamens), ux B3auMHble cOOTBeTCTBU. [Ipumepsnl: nud-
(depeHIHpyomas 1 UHTErPUPYIOLIas HEIH.

[IpencraBienne 00 IKBUBAJIEHTHBIX CXeMax TpaH3UCTOpoB. [loBeneHune ogHOKAcKal-
HOT'O PE3UCTOPHOTO YCHIUTENSA B O0JIACTH HUKHUX M BEPXHUX YacCTOT, €0 YaCTOTHAs U Tepe-
XOJIHAs XapaKTepUCTUKU. MHOIOKaCKaIHbIN yCUIINTEb.

MuHMMaNbHbIE CBEJICHUS 00 ONEpaIlliOHHOM yCUJIMTENe, MpeJCcTaBiIeHne 00 uieasb-
HOM OIEPALIMOHHOM YCHUJIUTENE. Y CUIIMTENIN HA OCHOBE ONEPALIMOHHBIX YCUJIUTENIECH; YacTOT-
HbIE XapaKTEPUCTUKH JIMHEHHBIX CXEM HAa OCHOBE ONEPAL[MOHHBIX YCUJIMTENEH, AMarpaMMbl
bone. Boimonnenue apudmMernyeckux onepauuii HajJ aHaJIOTOBBIMU CHUTHAJaMH, HHTEIPUPO-
BaHue u nuddepenmpoanrne. OunbTpel. ['eHepaTops! U (HopMUpOBaTEIN CUTHAJIOB HA OC-
HOBE ONIEPAIIMOHHBIX YCWIIMTENEH: UMITYJIbCHbIE cXeMbl. RC-reHepaTop CHHYCOUIAIBHBIX KO-
nebaHui.

[Tpunnun oGpatHoi cBs3u. [locnmenoBaTenbHas W mapauiebHass oOpaTHBIC CBSI3H IO
TOKY U T10 HalpspKeHHIo. BrnusHre oOpaTHO CBSA3M Ha XapaKTEPUCTHKH YCHIUTENs. Y CTOM-
YUBOCTH YCWJIMTEIICH C OTPUIIATEIILHON Ha CPETHUX YaCTOTaX OOPATHON CBSI3bIO.

3. CxeMblI Ha ocHOBe KoJieOaTeabHbIX LC-koHTYpOB. U3MepeHne BpeMeHH U YaCTOThI

[Tapannensubrit LC-KOHTYp ¢ T0OPOTHOCTHIO, MHOTO OOJIBIIEH 1: MOTYJIb U apryMEHT
MIOJTHOTO COTPOTUBJICHUSI BOJHM3M PE30HAHCHOM YacCTOTHI, MapajuieibHas CXeMa 3aMEelCHHS.
Pe3onancusiil ycunurens. [Ipunnun neictBus n xapaktepuctuku LC-renepaTopoB CHHYCOU-
JaNbHBIX KoseOaHuii: OanaHc (a3 u 6ajaHC aMIUITUTY/ B YCTaHOBHBILEMCS PEXKHME, YCIOBHE
camoB030y>kieHus. Vcrnonap30BaHue KBapIEBBIX PE30HATOPOB JIJIsl CTA0OMIIM3AIMH YaCTOTHI.

Posb cTaOMIIBHOCTH YaCTOTHI PU U3MEPEHUH BPEMEHH B (PU3HMUECKOM IKCIIEPUMEHTE.

4. JneMmeHTbI HU(POBOI JIEKTPOHUKH

[IpuHIMIT OEWCTBUSA U DJIEKTPUYECKUE CBOKMCTBA JOTHMYECKUX cxeM, cxembl M-HE u
NIJIN-HE B xommnementapHoit MOII-noruke. KomOunanuonueie noruueckue cxemsl: MC-
KIITFOYAIOLIEE-WJIN, mmudparop u nemmdparop, MyJIbTHUIUIEKCOP M AEMYJIbTHILIEKCOP,
JIOTUYECKHUI KOMITapaTop, CyMMarTop.

RS- u D-3amenku, D-Tpurrep ¢ 1MHaMUYECKUM BXOJOM CHUHXPOHU3ALUU, TPUITEDP CO
CUETHBIM BX0J10M. L poBbIe cXeMBI IOCIEI0BATENBHOTO IEHCTBUSA: CYETYUKH, PETUCTPBHI.

Metoab! aHanoro-uudpoBoro npeodpazoBaHUs.

5. IlpuMeHeHHe CPeACTB BbIYUCIUTEIbHON TEXHUKH

CtpykTypa MHUKpPOKOHTpOJIepa. B3anMoaeicTBie MpoLeccopHOro sapa ¢ (GpyHKIuo-
HalbHBIMU y37amu. [Ipuniun npepbiBanuii. ConpskeHUEe MUKPOKOHTPOJUIEpA ¢ BHEIIHUMU
UCTOYHUKAMU CUTHAJIOB M MCIIOJHUTEIBHBIMU MeXxaHu3MaMu. [IpoTokonsl oOMeHa curuasia-
MHU.



5. O0pa3oBaTte/ibHbIE TEXHOJOTMH, B TOM YK CJI€ TEXHOJOTHH 3JIEKTPOHHOI0 00y4YeHHus U
AMCTAHIIMOHHBIe 00pa30oBaTe/ibHbIe TEXHOJOTHHM, MCIOJb3yeMble MPH OCYIIeCTBICHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHHUIJIMHE

B nponecce 00ydeHns NCONB3YIOTCS CIEAyIOIINe 00pa30BaTeIbHbIE TEXHOIOTUU:

AkanemMuyeckasi JieKnusi (WIM JieKOusi 0o0mero Kypca) — IOCIEI0BaTEIbHOE
U3JI0KEHWE MaTepuana, OCYLIECTBISIEMOE MPEUMYLIECTBEHHO B  BHJAE MOHOJOra
npenojaBareins. TpeOoBaHUS K aKaJeMHUYECKOM JIEKIIMH: COBPEMEHHBIM HAayYHBI YPOBEHb U
HacblIlleHHass U”HQOPMATUBHOCTb, yOeAUTENIbHAS apryMEeHTalUs, TOCTYHAs U TOHITHAs peyb,
YyeTkas CTPYKTypa M JIOTMKA, HAIW4YME SPKUX MPUMEPOB, HAYYHBIX JIOKA3aTeIbCTB,
o6ocHOBaHUM, (PaKTOB.

JlabopaTopHoe 3aHATHe — 3aHATUE, IIOCBSAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HaBBIKOB M 3aKPEIUICHUIO 3HaHUH, NOJYYEHHBIX Ha JIEKIUAX U MPAKTUYECKUX 3aHATUAX. DTO
¢opma opraHumzanuu OOYYEHHs, KOTJa CTYACHTHI IO 3aJaHUI0 M TOJ PYKOBOJCTBOM
IPEnoJiaBaTessl BBINOJHSAIOT OJHY WJIM HECKOJIbKO J1abopaTopHbIX paboT. OCHOBHBIE
JTUIAKTUYECKUE LeMH JIabOpaTOpHBIX pPadOT — HKCHEPUMEHTAJIbHOE MOATBEPXKICHHUE
U3yYEHHBIX TEOPETUYECKHUX IOJIOKEHHUH, MpoBepKa (GOpMyJl, 03HAKOMIIEHHE C METOJUKOU
IPOBEICHUS SKCIIEPUMEHTOB, HCClIeOBaHMI. B Xxome pal®oThl CTyIeHTHI BhIpabaThIBAIOT
yYMEHHUs Ha0loJaTh, CpPaBHUBATh, COIOCTABIATh, AaHAJIW3UPOBATh, JAENATh BBIBOJIBI U
0000111eHNUs, CAMOCTOATEIBHO BECTH HCCIEIOBAaHUS, MOJI30BAThCA PA3TUYHBIMU IpUEMaMU
U3MEpPEeHHH, 0QOpPMIITh pe3yJbTaThl B BUAEC TaOmuIl, cxem, rpadgukoB. OJHOBPEMEHHO Yy
CTYACHTOB (hOpMUPYIOTCS MTpOo(hecCHOHAIbHBIE YMEHHSI M HAaBBIKM OOpaleHus ¢ mpudopamu,
anmnaparypoil M JIpyrMMH TEXHMYECKHMMM CpEACTBaMHM Ul IPOBEIEHHs ONbITOB. B
COOTBETCTBUH C AUJIAKTUUYECCKUMH LEJISIMHU ONpEAEIsAeTCs CoepKaHue J1abopaToOpHBIX padoT:
U3yYeHHE CBOMCTB BEIIECTB, WX KAUECTBEHHBIX XapaKTEPUCTUK, KOJIUYECTBEHHBIX
nokasaresei, W3ydeHue ycTpoiicTBa M paboThl MpuOOpPOB, 000PYNOBaHMS, WX HCIBITAHUE,
CHSATHE XapaKTEPUCTUK U T. JI.

JlaGopaTtopHas paGora — opranuzanusi yueOHOM pabOTHI C peaJbHBIMH MaTepHalb-
HBIMU U UHPOPMALMOHHBIMU O0BEKTaMHM, SKCIIEPUMEHTAIbHAs pab0oTa ¢ aHAJIOTOBBIMU MO/IE-
JSIMH peabHBIX 00BEKTOB.

6. IlepeyeHb JMLEH3MOHHOTO0 W (WJHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaMMHOIO
o0ecrnieyeHus, MCIOJb3yeMOI0 NPH OCYLIECTBJICHHM 00pa30BaTeIbHOIO MNpouecca 1o
AUCHUIINHE

B mpouecce ocymiecTBieHUsT 00pa30BaTeIbLHOTO MPoIecca MO AUCIHUILINHE HCIIONb-
3YIOTCSI:

i (hopMHpPOBAHUS MATEPUANIOB JJIsL TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH U TIPOBEIC-
HUS TIPOMEKYTOYHOU aTTECTAIlMH, JUIsi (OPMHUPOBAHUS METOAMUYECKHX MATEPUAIIOB TIO JTUC-
[UTUTHHE:

- mporpamma Wolfram Mathematica;

- mporpammsl Microsoft Office;

- m3garenbcekast cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHBIX NPOdecCHOHATBHBIX 0a3 JaHHBIX W HMH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYIEeCTBJIEHHH 00pa30BaTeIbHOI0 Npouecca
10 JMCHUIIMHE (IPH HE00X0AMMOCTH)

a) OCHOBHasl JIMTepaTypa:
1. backakos C. 1. PagnorexHuueckue Menu U CUTHAJIBL: Y4eOHOe mocoOue i By30B. M.:
Bricmag mkona, 2003.



2. Knmaaccen K. OcHOBBI M3MepeHUI: JaTYUKHU U JIEKTPOHHBIE TPpUOOPHI. JloaronpyiHbIit:
Wnremnekrt, 2012.

0) 1OMOJIHUTE/IbHAS JIUTepaTypa:

1. ManaeB E. U. OcHoBbI paano3yiekTpoHuku. M.: Paguo u cBs3pb, 1990.

2. Anexcees B. I1. latunku (IlepBuunbie npeodpazosarenn). Spocnasns: SApl'Y, 1999.
http://www.lib.uniyar.ac.ru/edocs/iuni/19990709.pdf (3nexTpoHHBIN pecypc)

8. MartepuajibHO-TeXHUYeCKas1 0a3a, HeOOXoAMMAas VISl OCYLECTBJIEHUS 00pa30BaTeib-
HOT'0 Mpolecca N0 JMCHUILINHE

- yueOHbIC ayTUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA;
- yueOHbBIC ayAUTOPUH TS IPOBEJCHUS JTa0OpaTOPHBIX padoT;
- yueOHbIC ayTUTOPUH IS TPOBECHUS TPYIIOBLIX M HHIWBUYaIbHBIX KOHCYJIbTAIIHIA;
- yueOHbIe ayIUTOPUH JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluy;
- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;
- TMOMEMICHUS ISl XpaHEHUs. U MPO(PUIAKTUYECKOro OOCITYKUBAHMUSI TEXHHUUYECKUX CPEICTB
o0ydeHusl.

CreuuasnbHble TOMENICHUS YKOMIUIEKTOBAHBI CPEICTBAMH OOYYEHHMs], CIIyKalluMu
JUIS IPEJIOCTaBIIeHUs Y4eOHON HH(pOpMAIK OOJIBILION ay TUTOPHH.
[TomereHust 711 caMOCTOSATEIBLHON pabOThI 00YYAIONMIUXCSl OCHAICHBI KOMITBIOTEPHOU TEX-
HUKOW C BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» m obecneueHHeM JaocTyna K
AJICKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:!
CTapuUINil mpenoiaBaTenb Kapeapbl MUKPOJIEKTPOHUKH

u obmelt Gpu3uk , K..-M.H. Pomanos JI.H.




IIpuio:xkenne Nel k paboyeil nporpaMme M CHUANINHbBI
«JIeKTPOHMKA B (PpU3UYECKOM IKCIIEPHUMEHTE)

DoH/1 OLICHOYHBIX CPEACTB
JJISl POBEACHHUA TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAllUHM CTYACHTOB
10 JMCUHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aI1aHUA WX UHBIC MaTCPHAJIbI,
HCIMOJb3yEeMbI€ B MPOLI€CCE TEKYIET0 KOHTPOJIA YCIIEBAEMOCTH

KoHTpoJsibHbIE 32]aHUsI U HHbIE MATEPHAJIbI,
HCHoJb3yeMble B Mpolecce TeKylei aTTecTanuu
(IIposepra cchopmuposannocmu komnemenyuu I1K-5 (unouxamopwr U] T11K-5.2, UJ] TIK-

5.3)

KomnnokBruyM 1o kax10il U3 TeM MO OKOHYAHWH BBIIIOJIHEHUSI COOTBETCTBYIOLIEH Jia-
OopaTtopHOi pabOoTHI.
Komnoksuym no teme*‘Peructpanusi cCirHamoB B (PU3UYECKOM DKCIIEPUMEHTE”

1. TaiiTe onpeneneHus aHAJIOTOBOT0, TUCKPETHOTO U IU(POBOTOCUTHAIIOB.

2. Kak peanusyercst AMCKPETU3aLMS aHAJIOTOBOTO CUTHaja?

3. KakoBa cBsA3b MeXy CpelHEN MOIIHOCTBIO TUCKPETHOTO U UCXOAHOIO KOHTHHAb-
HOTO CUTHAJIOB?

4. Kak cBsi3aHbI MEXy CO00M CHEKTPhI JUCKPETHOTO M aHAJIOTOBOT'O CUTHAJIOB?

5. aliTe onpeneneHue aMIUTUTYTHOTO U ()a30BOTO CIIEKTpa AUCKPETHOTO CUTHAJIA.

6. Kakue cBolicTBa IMCKPETHOIO CUTHAJA U €T0 CIEKTpa JIeKaT

B OCHOBE 30HAJILHOM 00paboTKH?

7. Ilpn KaKuX COOTHOILICHUSX HUKHEN U BEPXHEHN 4aCTOTBI

B CIIEKTPE aHAJIOTOBOI'O CUTHAJa U YaCTOThI €ro JUCKPETU3aLUN

CHEKTpP TUCKPETHOTO CUTHAJA HE OYyJIeT HCKaXKaThCs?

8. HazoBuTE OCHOBHBIE CBOMCTBA JUCKPETHOT'O CUTHAJIA U €T0

CIIEKTDA.

KomnokBuyM no teme® YcuneHue 37I€KTPUUECKUX CUTHANOB. IIpuMeHeHus omnepanuoHHBIX
ycunutenei. OOpaTHbIC CBSI3U B CXeMaxX YCUIIUTENCH”

1. Yem oTiIMHarOTCS BBIXOJHBIE KACKAaJlbl, IOCTPOCHHBIE HA MPOCTEUIIEM M KOMILIE-
MEHTapHOM 3MHUTTEPHBIX MOBTOPUTENSIX ?

2. IlpuBenute onpeAenieHus yCUIUTEIEH MOCTOSHHOIO TOKA, IIMPOKOIOJIOCHBIX U U3-
OUMpaTeNbHBIX YCUITUTENCH.

3. KakuMu napameTpaMu OLIEHUBAIOTCA YaCTOTHBIE CBOMCTBA yCUIIUTENEH ?

4. Yro Takoe Apeiid ycunuTens, 4eM OH BbI3bIBaeTCS ?

5. JIns 4ero ciry’kaT cXeMbl CABUTa YPOBHEH HaIpsDKEHUS B YCUJIMTENBHBIX Kackagax
?

6. Uto Takoe nudpepeHnnanbHbIi yCHUIUTEh ?

7. Anst gero B cxemy Au¢GepeHIMaTb,HOTO YCHUIIUTENS BBOIUTCS TEHEPATOP CTa0MIIb-
HOT'O TOKa ?

8. Kakue HanpspkeHUs! ABISIOTCS CUH(pa3HBIMU ?

9.Kakum Bxoaom IV npucBamBarOT Ha3BaHUSI «MHBEPTUPYIOUIUN» U «HEMHBEPTHUPY-
IOLIUIN ?

10. Jns wero B JIY npuMeHsieTcst IBYXITOISPHBIA UCTOYHUK MTUTAHUS ?

11. Yro nazeiBaercsa OV ?



12. KakoBbl 0OcHOBHBIE (yHKIIMOHATBHBIE Y3161 OY ?
13. Jlaiite onpenenenue naeanbHoro OY.
14. IlpuBeaute Tpu cxeMbl BKItoueHust OY.

Komnoksuym mo teme“Cxembl Ha ocHOBe KonebarenbHbiXx LC-koHTYpOB. M3Mepenue Bpeme-
HU U 4aCTOTHI”

1. KonebaTenpbHbIe KOHTYPBI UX IPUMEHEHUE U OCHOBHBIE TTapaMeTphl?

2. OOBSICHUTH MPOIIECCHI, TPOUCXOISIINE B CBOOOHOM KojebarenpbHoM B LC

KOHTYpe?

3. OOBSICHUTD TIPOLIECCHI, TPOUCXOAIINE B TocheaoBarenbHoM LC kKoHType?

4. OOBACHHUTH MPOIECCHI, MPOUCXOITHe B mapayienbHom LC koHType?

5. [IpuBecTu cxeMbl UCTIOTB30BaHUS KOJIEOATEIbHBIX KOHTYPOB?

KomnnokBuym no reme“neMeHTs! HU(PPOBOI 3JEKTPOHUKU™
1. Yto Takoe orpaHuYeHUs LEJIOCTHOCTH?
2. B uem Ba)XHOCTB 3aJjaHMsI OTPAaHUYEHUN LIETOCTHOCTHU ?
3. Kakue BHABI OTpaHUYEHUM 1IETOCTHOCTHU CyIecTBYI0T? [IpuBeauTe npuMepsl orpa-
HUYEHUH LEJTOCTHOCTU KaXKA0ro BUJA.
4. Kakwue crmocoObl 3a/1aHusl OTPAHNYCHHUH 1IETOCTHOCTH CYIIECTBYIOT?
5. OOBsICHUTE POJIb TPUTTEPOB IS KOHTPOJIS LIETOCTHOCTH JTAaHHBIX.
6. [lepeuncnure mpasuiia, KOTopble (GOPMUPYIOTCS IPU YCTAHOBJICHUHU TUIA CBSI3U AJIS
COOTBETCTBYIOIIMX OINEpaLuii B TAOIHUIIE.
7. Kakue coOBITHS MOCTIEAYIOT, €CJIU BHYTPH TeJla TPUTTEPA MPOU30KIET OonoKa?
8. B kakux ciydasx cpabaThIBalOT TPUITEpHI, CO3AaHHBIE ¢ Momomsio Referential
Integrity Builder?
9. ln1s 4ero UCIONIb3YIOTCSI XPAHUMBIE MTPOLETyphI?
10. [lepeuncnure criocoObl XpaHeHUs! GYHKIIUN TPaBUIL.

KonnokBuyM 1o Teme* [IppmeHeHne cpeacTB BHIYMCIUTEIbHON TEXHUKH ~

1. Kak Ha3pIBaeTCs M3y4yaeMblii BAMU MUKPOKOHTpOJIEp?

2. Ilepeuncnute OCHOBHbBIE XapaKTEPUCTUKN MUKPOKOHTPOJLIEPA.

3. Kak Ha3bIBaeTCs ¥ 4TO COOOI MPEICTABIISAET MOPT BBOAA /BHIBOJIA
MUKPOKOHTpoJLiepa?

4. Kakue Buabl QyHKIMI MOTYT OBIThH 3aJIaHbl IJIs1 TMHUH TTopTa’?

5. OnuiuTe opraubl ynpaBieHUs U KOMMYTAlUU OTJIAIOYHOMN I1J1aT.

Cnucoxk BONpocoB U (MJ1M) 3aJaHUH ISl IPOBEACHUA MPOMEKYTOUYHOM aTTecCTAluMN
(IIposepra cchopmuposannocmu komnemenyuu I1K-5 (unouxamoper HJ{ I11K-5.1))

Bomnpocel, koTopsle MOTYT OBITH 33/1aHBl ydYalleMycs Ha KOJJIOKBHYME, 3aBHCAT OT
IPEJCTAaBICHHBIX UM PEe3yJIbTaTOB BBIIOJHEHUs JaHHON JabopaTOpHOH paboTel. B wacTHO-
CTH, TPETOAaBaTEIb COBMECTHO CO CTYJIEHTOM yOeXIaeTcs B TOM, YTO Pe3yJbTaThl IpOBe-
JEHHBIX U3MEPEHHUI KOJIMYECTBEHHO COIVIACYIOTCS C TEOPETUYECKUMU OLICHKAaMH M HAXOIATCS
B HEOOXOJITMMOM B3aUMHOM COOTBETCTBHU MEXY COOOM.



2. Onucanue mpoueaypbl BbICTABJICHUSA OLEHKHU

ITo uroram 3auéra BBICTABIAETCS OHA U3 OLEHOK: «3a4€T» MU «HE3a4eT».

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, KOTOPBI 3HAET OCHOBHBIE 3JIEKTPOHHBIE
KOMIIOHEHTBI, YMEET I0JIb30BaThCsl MPEJOCTaBICHHBIMU NPHOOpaMH, BJaJeeT HaBbIKAMU
IIPAKTUYECKOI0 NPUMEHEHUS.

OneHka «He3a4TEeHO0» BBICTABIISIETCS CTY/IEHTY, KOTOPBIM HE 3HAET OCHOBHBIE JJIEK-
TPOHHBIE KOMITIOHEHTBI, HE YMEET I0JIb30BaThCs MIPEI0CTABICHHBIMU TPUOOPaMH, HE BIIaJICET
HaBBbIKAMU NMPAKTHYECKOTO IIPUMEHEHUS.



IIpuiio:xkenne Ne2 k padoyeil mporpaMme I CIUANINHbBI
«JIeKTPOHMKA B (PU3UIECKOM IKCIIEPHUMEHTE)

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

— B mnepByio ouepens coBeTyeM O3HAKOMHUTBCS € MPOrPaMMOI IUCIHUILIHHBI,
IOHATH €€ PoJib B Ipoliecce 00pa3oBaHUsl, OCO3HATh, YTO BBl OJIKHBI 3HAaTh, YMETb
U 0 uéM HMeTh MpEeJCTaBICHHE MO HUTOraM H3y4YeHHs AUCUMIUIMHBL K sTOoMy
BOIIPOCY CJIelyeT BO3BPALIATHCA 10 MEpe U3yUEHUs IIPEeMETa.

— Bam B »5nekTpoHHOM BHMJE Ha JBYX JUCKaX BBIJAIOTCS METOAMYECKUE
MaTepHalibl, KOTOpble TOJIHOCThIO 0OecneunBaroT Bamry camocTosTenbHy0 padoTy.
[TocTtapaiiTecb  Takxke IONb30BaTbCS  JPYTMMU  y4eOHUKaMM, IOCOOHUSIMH,
yKa3aHHBIMU B IIporpaMMe JUCHUIUIMHEL, HTEepHeT.

—  JlucuummnHa Tpyno€Mkas U MHOroriaHoBas. [1o 3Tol npuyrHe HE OCTaBIANTE
U3y4YEeHHE Ha «IOTOM», PpEeryJsgpHO YWTAlTe TEOpUIO0, HE OTCTaBalWTe OT
IpernoiaBaTeds.

—  3amaHue I CaMOCTOSITEIbHOIO BBIIOJHEHMS JOJKHO OBITh MPEACTaBIECHO
MPEToIaBaTelio.

— Ilpm cpmaye mabGopaTopHOro NpaKkTUKymMa oOpaiiaiTe BHHMaHHE Ha
KOHTPOJIbHBIE BOMpPOCHL.. BbI 00s3aTENBHO OMKHBI TOTOBUTb HAa HUX OTBETHI.
I'maBHOE TO, 4TO BBl JOMKHBI MOHMMATH (U3UKY MPOLECCOB, MPOUCXOIAIIMX B
IUGPOBBIX JIEKTPOHHBIX YCTPOUCTBAX, YMETh CTPOUTh NPUHLUIIHAIBHBIE CXEMBI U
IPOBOJUTH aHANIU3 WX paboTel. OdopmiieHne 1ab0paTOPHBIX PabOT CTaHAApPTHOE,
Kak Ha ¢usnpakTukyMme. Cnada paboT NPOBOAMUTCS B UHAMBUIYAIbHOM IOPSIKE.
[Tocne caaun TeOpUU BBHIOIHICTCS OJHO U3 3a/laHUI CaMOCTOATEIBHOM padoTHI .

—  Paloras co cxemamu 1mudpoBsIX ycTpoiictB Ha DBM, oOpamraiite BHUMaHUE
Ha BO3MOYKHOCTH KOMIBIOTEPHOI'O OSKCIEPUMEHTa, HAydyUuTeCh MOAKIIOUYATh
npubopsl. CHayana pazoepuTech CO CXEMOM, a TOTOM «KMHTE KHOTIKI.

B konI1e cemecTpa u3ydeHus IUCUUILIAHBI CTYJICHTHI CIal0T 3a4eThl. 3aU€T BBICTABIIS-
eTCsl 10 pe3yJIbTaTaM cJa4H KOJUIOKBHYMOB.

OcBouTb BOIPOCHI, U3JIaraeéMbI€ B MPOIECCE N3YUSHUS JUCIUTUTMHBI « DIEKTPOHUKA B
(bU3NYECKOM IKCIIEPUMEHTE) CAMOCTOSITENIHO CTYACHTY CII0KHO. DTO CBA3aHO C OCOOEHHO-
CTSIMU M3y4aeMOro MaTepuala u 0oJbIuM 00beMoM Kypcea. [losTomy mocerenrne Bcex
ayJIMTOPHBIX 3aHATUH SBJISETCS COBEPIIEHHO HEOOX0IMMBIM. be3 yropHBIX U peryspHbIX
3aHSATUN B TEUYEHUE CEMECTpPA MOATBEPAUTH KOMIIETEHTHOCTh IPAKTUYECKHA HEBO3MOKHO.



