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1 Iesm ocBOEHMSI AM CITMIIJIMHBI

IeabIMu OCBOCHHS JUCLUILINHBI « DJIEKTPOHUKA B YIPABJISAIOUIMX YCTPOUCTBAX ) ABJIACTCS

—U3JI0)KCHUE BAKHEUINUX HAYYHBIX IPUHIMUIIOB TEXHUYECKOW JJIEKTPOHUKU U HMMIIYJIbCHON
TEXHUKH;

—o0yuyeHue (OpMaJIbHBIM METOJaM CHHTE3a CXEeM JUCKPETHOM AaBTOMAaTHMKM M YMEHHIO
YUUTBIBaTh COBPEMCHHbBIEC TCHICHLUU Pa3BUTHS DJICKTPOHUKH, U3MEPUTEIBLHON M BBIYACIMTEIBHOU
TEXHUKHU, HH)OPMAITHOHHBIX TEXHOJIOTHH B CBOEH MPOECCHOHATILHOM 1eATEIbHOCTH;

—CIIOCOOHOCTh OPHEHTUPOBAThCA B OOJIACTM COBPEMEHHOW MHTETrpajlbHOM CXEMOTEXHMKH C
LIEJIBbIO BBIOOpA 371€MEHTHOM 0a3bl Ul UX peaau3aluu

—YMEHHUE BBINOJHATH SKCIIEPUMEHTHI Ha ACUCTBYIOIUX O0BEKTaxX I0 3aJaHHBIM METOJUKAM U
o0OpabarbIBaTh peE3yJibTaThl C TNPUMEHEHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIIOTUH U
TEXHUYECKUX CPEIICTB

— ]I JOCTHKEHUSI TOCTABJIEHHOM 11€7M B AMCLUIUIMHE pelIaeTcs 3aaya 00yueHne NOHUMAaHUIO
NPUHOUIOB (DYHKIIMOHUPOBAHUS M TNPOCKTUPOBAHHMIO DJICKTPOHHBIX YCTPOWCTB aHAJIOTOBOW H
JUCKPETHON aBTOMATHUKH.

2. MecTo AUCHMIUIMHBI B CTPYKType 00pa3oBaTeJlbHOM NPOrpaMMbl INOATOTOBKH
O0akajaBpa

Huctumuna b1.B.07 «OnekTpoHrKa B ynpaBisSOLUX YCTPOHCTBAX» BXOAUT B BAPUATUBHYIO
4acTh 0053aTeIbHOr0 LUKJIA JAUCUUIUIMH IO HANpPaBICHUIO MOATrOTOBKM OakanaBpoB 27.03.04 —
VYnpaBieHne B TEXHHYECKHX cHcTeMax, npoduiab — CHCTeMBI W CPEACTBA aBTOMATH3ALUH
TEXHOJIOTUYECKUX IIpoleccoB (obs3arenbHas AMCUUIUIMHA). JlucuMIuiMHAa wH3ydaeTcss B IISITOM
ceMecTpe.

Jis m3ydeHust TUCHMIUIMHBI HEOOXOJMMBI 3HaHUs (YMEHMs, BiajeHus), chOPMHPOBAHHBIE B
pe3ynbTare U3y4eHus JUCIUILINH!

— b1.b.9 «kMarematuka,
— b1.5.10 «Duszukay;
— b1.B.15 «TeopeTnueckne OCHOBBI JIEKTPOTEXHUKHU»;

[Tepen HauasoM M3ydeHUs JUCLUIUIMHBI CTYJIEHT AOJDKEH 001agaTh CleAyIOUIMMU 3HAaHUAMU,
YMEHMSIMHU U HaBbIKaMU:
BJIAJIeTh:
— HaBBIKaMH UCIOJIb30BAaHUSI MATEMATUYECKUX METO/I0B B IPAKTUUECKOMN JEATEIbHOCTH;
— HaBBIKaMU BBIMOJIHEHUS (PU3NUECKUX IKCIIEPUMEHTOB U OLEHKU UX PE3YJIbTaTOB;
— HaBBIKaMH AJIEMEHTapHOMN CTaTUCTUYECKONW 00pabOTKU pe3yIbTaToB;
3HATh:
1.ocHOBHBIE TOHATHUS M METOABl MAaTEMaTHYECKOrO aHajn3a, TeOpHUH (PYHKIHMHA OJHOM U
HECKOJIbKUX TIePEMEHHBIX, OCHOBBI MaTEMaTHUECKOM JIOTUKU B 00beMe NMPOrpaMMbl CpeiHen
LIKOJIBI,
2. 3JIEKTPUIECTBO U MarHeTH3M;
3. puznveckue sABiIeHUS U 3G (HEKTh B NOTYIPOBOJHUKAX U MPOBOJAHUKAX;
4. TUTIOBBIE METOJIbI U CPEJICTBA U3MEPEHUHN AJIEKTPUUECKUX U MAarHUTHBIX BEJINYMH;
yMeThb:

—BBIOMpaTh NPUOOPHI, HEOOXOAUMBIE JIJIS1 U3BMEPEHHM B MPUKIIAJAHOM 3aj1aue, CTPOUTh rpapUKu
HKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH, COCTaBIATH TAOJUIbl SKCIEPUMEHTAIbHBIX JaHHBIX,
MOJIb30BaTbCsl Y4eOHOU, CIPAaBOYHON M METONMYECKOH JUTepaTypoi, JeiaTh BBIBOABI U3
HaOJII0TaEMBIX SBJICHMIL;

—T10JIb30BATHCS AIEKTPUUECKUMHU U3MEPUTEIBHBIMH MTPHOOpaMH;

—OLICHUBATh CYMMAapHYIO IOTPEIIHOCTh M3MEPEHHMH I HU3MEPUTENBHBIX MPHOOPOB H
npeoOpasoBaresneil B U3MEPHUTEIILHONW YCTaHOBKE.



3uaHust (yMEHHUS, HaBbIKM), TOJyY€HHbIE€ MPU U3YYECHUH JaHHOW TUCIUIUIMHBI OyAyT
HEOOXOUMBI JUIS U3YUCHHSI CISAYIOIINX JUCIIUILTNH:
— b1.B.JIB.03.01 «3Onexrpuyeckue nzmepenus» (b1.B./IB.03.02 «3mepenue mapameTpoB
LCTIei»);
— Bb1.B.06 «Texuuueckue u3mMepeHus u mpuodoopb»;
— b1.B.08 «TexHuueckue cpecTBa aBTOMAaTU3ALUU U YIIPABICHUSD)
—b1.b.18 «Komruiekcsl TexHudeckux cpencts B CAY»;
-b1.B./IB.01.01 «Cucrembl aBTOMaTU3allMM U ymnpasnenus»  (b1.B.JIB.01.02
«ABTOMAaTU3UPOBAHHOE YIIPABJICHUE B TEXHHUECKUX CUCTEMaX»);
-b1.B./IB.02.01  «ABTomaTu3anmusi  TEXHOJOTHYECKHX  IIPOLIECCOB U  IPOHM3BOJCTBY»
(b1.B.JIB.02.02 «OnTrMu3aius yrnpaBJiIeHUS TEXHOJOTHUCCKUMH MPOIECCAMHU METAJLTyPrU4eCKOro
IIPOU3BOJICTBAY).

3 Komnerenuuun o0y4darouerocsi, opmupyembie B pe3yJibTaTe 0CBOCHHUS THCHUIIUHBI, H
IVIAHUPYeMble Pe3yJabTaThl 00y4YeHus :

B pesynpTaTe OCBOGHHS IUCHUIUIMHBI «JDJEKTPOHHMKA B YIPABISIOUIMX YCTPOWCTBAX)
oOyuaronuiicst JOKeH 001a/1aTh CIEAYIOIUMUA KOMIETEHIUIMHU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS

KOMIICTCHII N

OIIK-7: cnoco0HOCTH YYMTBHIBATH COBpPEeMEHHble TEHJEHUMH Pa3BUTUS JJIEKTPOHUKH,
H3MEPUTEJbHOH W BBIYMCJINTEILHOH TEXHUKH, HHPOPMAUMOHHBLIX TEXHOJOTHMH B CBoOeil
npodeccHoHAIbLHOM 1esITeJIbHOCTH

— (hu3nvecKkre OCHOBBI (PYHKIIMOHUPOBAHUS KOMIIOHEHTOB JIEKTPOHHBIX YCTPOUCTB;

— IPUHLMIBI IEUCTBUS U CXEMOTEXHHUKY JJIEKTPOHHBIX YCTPOMCTB M PEXUMBI UX

3HaTh UCIIOJIb30BaHU,

—METOJbl MPOECKTUPOBAHUS INEPEKIIOYATENbHBIX CHUCTEM, METOABl pacuéra
AHAJIOTOBBIX YJIEKTPOHHBIX YCTPOUCTB;

—aHaJM3UPOBaTh pabOTy aHAJIOTOBBIX U JUCKPETHBIX YCTPOUCTB;

—PpaccuMTHIBaTh MapaMeTphl MOIYIMPOBOAHUKOBBIX U 3JIEKTPOHHBIX MPUOOPOB MO UX

YMerb BOJIbTAMIIEPHBIM XApPAaKTEPUCTHKAM, CTAaBUThb M pPEIIaThb CXEMOTEXHUYECKHE
3a]a4u, CBSI3aHHbIE C BBIOOPOM 3JIEMEHTOB;

—aHAJIM3UPOBATh pabOTy aHAJIOTOBBIX U AUCKPETHBIX YCTPOMCTB

— MPAaKTUYECKUMHU HABBIKAMH Pa0OTHI CO CTICIIHAIIBHON JTUTEPATYPOU;

— IPaKTUYECKUMH HaBbIKAMM B TIPUMEHEHUU WHTErpajbHBIX CXeM Hauboiee

Buianers pacIpoCTpaHEHHBIX CEpUN;

— IPaKTUYECKMMHM HaBbIKAMU B TPOEKTUPOBAHUU AHAJIOTOBBIX M JUCKPETHBIX
YCTPOMCTB aBTOMATHUKHU

IMK-1: cnoco0HOCTHI0 BBINMOJHATH IKCIEPUMEHTHI HA JEHCTBYIOIIUX 00bEKTAX MO 33aJaHHBIM
METOIMKAM U 00padaThiBaTh pe3yabTaThl ¢ NMPUMEHEHHEM COBPEMEHHBIX MH(OPMALMOHHBIX
TEXHOJIOTHIl U TEXHUYECKHUX CPe/ICTB

3HATE — OCHOBHBIE METO/IbI, CbOpMI)I " OTallbl ITPOBEACHHA DKCIICPUMECHTA,
— METOIbI H3MepeHI/Iﬁ Pa3IIMIHBIX Q)HBI/ILIGCKI/IX BCIIMYUH
— BBITIOJTHATH SKCIIEPUMEHTHI Ha JEHCTBYIOMIEH J1a0OpaTOPHOUM YCTaHOBKE IO
3aJIaHHON METOIHNKE;

VMeT - OMpEAeNATE TpeOyeMmblii Ui  TNPOBENEHUs  OKCIEPUMEHTa  COCTaB
HM3MEPUTEIIBHOU allapaTyphl;
- CaMOCTOSITENILHO [JIAHUPOBATh MPOBEJCHUE IKCIIEPUMEHTA Ha IeHCTBYIOIIEH
71a00paTOPHON YCTAaHOBKE

BiiajeTs - HaBBIKAMHU TIPEJICTABJICHUS M TpapHUuecKoll BU3yalU3alMl COOpaHHOU
HKCHEPUMEHTAIBHON HH(pOpMALINH;




- HaBBIKAMM DEHICHUS TNPAKTUYECKUX 3a7ad IPOBENEHHS SKCIEPHMEHTa B
7a0OpaTOPHBIX YCIOBHSX WJIM B YCIOBHSX JACHCTBYIOIIMX TEXHOJIOTHYECKHX
MIPOIIECCOB C MCIIOJIb30BAHMEM COBPEMEHHBIX CUCTEM cOopa, 00pabOTKH 1 XpaHEHUs
nHpopmaruu




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHBIC eAMHUIIbI, 144 akaj. yaca, B TOM YHUCIIE:

—KOHTaKTHas pabota — 76,1 akas. 4acoB:
—ayJIUTOpHAs — /2 aKaj. 4acoB;
—BHeayauTopHas — 4,1 akaz. 4acos;

—caMoCTOsATeNbHAsI pabota — 32,2 aKaJ. 4acoB;
—TOATrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.

AynuTtopHas § - - <
a KOHTaKTHasi paboTa 2 g dopma TEeKyIIero KOHTPOIIS 2. 5
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Paznen 1. OcHOBHbBIE noHsiTHS | OIIK-7 - 3yB
NPOrpaMMHPOBAHUS TK-1 - 3yB
1.1 Ocnosuvie napamempvt U XapaKmepucmury CaMOCTOSATEIBHOE ~ M3YYCHHE  y4eOHOM .
Otuer mo nabopaTopHO
NOJYNPOBOOHUKOBbIX ~ NpubOpos.  Ouoovl U 3 6 3  |muTepaTypsl, IOJrOTOBKA K 1a00paTOPHBIM AGoTe
MUpUCMopbol 3aHSTHIM P
CamocTosiTeNnbHOE H3yUeHUE yueOHOM .
1.2 Tpansucmopvl Ounonapuvie u nojeswvie. Otuer mo naGopaTopHOU
3 6 3 |nHTepaTypsl, OJIrOTOBKA K TAOOPATOPHBIM
Ilapamempul u xapakmepucmuxu pabore
3aHATUSIM
HToro no pazgeny 6 12 6 Konrponbhas pabora
Paznen 2 UcTOUYHNKH YJIeKTPONUTAHUS 5 OIIK-7 - 3yB
2.1 Oonononynepuoduvie u 08yXnoiynepuooHvie CamocTosiTeNnbHOE H3yUeHUE yueOHOM .
vnep yxnowynep 2 | 4t 3 Y Y YcrHblit onpoc
sbINpAMUmMENY, PuIbMpbl JIUTEPATYPHI
CamocTosTeNbHOE U3y4YeHHe yueOHOH .
2.2 Hcmounuku 5manonio20 HanpajceHus u moxka 2 - 3 YcTHBIi orpoc
JUTEPATYPbI
1
HToro no pazneny 4 | 4/31 6
Paznen 3 VYcuautenm mepeMEeHHOr0 U OIIK-7 - 3yB
S [1K-1 - 3yB
MOCTOSIHHOTO TOKA
3.1 Ycunumenvuvie xackaowvi, oonHomaxmuvle U o
CamocTosiTelbHOE H3yUeHUE yueOHOM .
08YXMAaKMHble 6bIXOOHbBlE KACKAOLl, 00pammubvie 2 - 3 VYcTHbIH onpoc
JUTEPATYypPhI
C6A3U 8 YCUNUMENAX




AynuTtopHas § - - -
o KOHTaKTHasi paboTa 22 DopMa TEKyLIEro KOHTPOIS =
Paznen/ rema 3 (B axaz. Jacax) g 2 ’c% Bup camocrogrensnon YCIIEBAEMOCTH U = § 55
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3.2 Yeunumenu nocmosinnozo moxa, cenepamopbt, 2 CaMocTosTenbHOE N3y4IeHne yaeOHO V oTHBIH OMPoc
HeluHeliHble npeobpazosamen JUTEPATYPHI P
CamocTosTeNnpHOE H3yUeHUE yueOHOM o
1 Otuer mo nabopaTopHOU
3.3 Onepayuonnvle ycunumenu 2 | 6/31 3 |mHTepaTypsl, TOJITOTOBKA K TAOOPAaTOPHBIM AGoTe
3aHATHIM P
T
HTroro no pazgeny 6 | 6/3K 8 Konrponpnas pabora
Paznen 4 IlpeoGpa3zoBaTesim  aHAJIOrOBBIX 5 OIIK-7 - 3yB
[IK-1 - 3yB
CUTHAJIOB
4.1 QDuaempwl:  akmueHull U NACCUBHBIU CaMocTosTeNNbHOE N3Y4YeHNE YIeOHOM .
Otaer mo maboOPaTOPHOI
Qunompel, Munvl NepPexooOHvIX XAPAKMePUCMmuK 5 3 |muTeparypsl, MOATOTOBKA K JIAOOPaTOPHBIM AGoTe
durompos, pacuem unbmpos 3aHATHAM P
. CamocTosTeNnpHOE U3y4YeHHe yueOHOH .
4.2 Henunetinvle npeobpasosamenu; 1 Y Otuer mo nabopaTopHOU
5 - 3 |nuTeparyphl, OJTOTOBKA K JJAOOPATOPHBIM
KOMNAapamopbwl pabote
3aHSTHIM
HToro o paszgeny 10 - 6 Konrtponbhas pabora
OIIK-7 - 3yB
Pasnen S udgpoBble HHTErpajJbHbIE CXEMbI 5 TK-1 - 3y13
5.1 Lugposvie «kuouu, nepexiouamenvhvle .
CamocTosTeNIbHOE U3y4YeHHE yueOHOH .
CMpYKmMypbl,  nepeKioyamenvuvie  QYHKYuu, Otuer mo nabopaTopHOH
3 6 2  |muTepatrypsl, MOATOTOBKA K JIAOOPATOPHBIM
cunme3  KOMOUHAMOPHBIX — NEPEKNIOUAMETbHbIX pabote
3aHSTHIM
cucmem, Oazosvle J102UHecKUe IIeMeHmbl
5.2 Bucmabunvnvle cxemvl, hepexniouaroujue CamocTosiTeNnbHOE H3yUeHUE yueOHOM .
y 3 - 2 VYceTHsIl onpoc
yempoticmeda JUTEPATYPhI
CamocTosTeNbHOE U3yUueHUE yueOHOH OrieT 1o 1aGobaTonHoi
1
5.3 HAII, ALIT 4 | 8/81 2,2 |nmuTepatypsl, MOArOTOBKA K JIAOOPATOPHBIM AGoTe paTop
3aHSTHIM p
HToro no pazgeny 10 | 14/8M* 6 Konrponbhas pabora
1
Hroro: 36 |36/14M°| - 32,2 IK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns peanus3alMy IPEeIyCMOTPEHHBIX BHUJOB Y4eOHOH paboThl B KadyecTBE OOpa3oBaTelbHBIX
TEXHOJOTUI B MPENoJaBaHUU JUCLHUIUIMHBI «OJIEKTPOHMKA B  YIPABISIIOIIMX — yCTPONCTBAX»
HCIOJIb3YIOTCS TPAJULIMOHHASA U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHUN M ()OPMUPOBAHHE OCHOBHBIX MPEICTaBICHUH MO
Kypcy «OJIEKTpOHMKAa B  YIOPAaBJLIIOIIMX  YCTPOMCTBax» IPOUCXOOUT €  HCIOJIb30BAaHUEM
MYJIbTUMEAUINHOTO 000PYAOBaHUSI.

Teopernuecknii Kypc BKIIOYACT: BBOJHYIO JIEKLHIO, IZIe JA€T IEPBOE MPEACTABICHUE O MPEAMETE
M 3HAKOMCTBO CTYACHTOB C HAa3HAYCHHMEM M 3aJa4aMd Kypca; NpoOJEeMHBIC JIEKIMU SIBIISETCS
pe3yabTaTOM YCBOEHUS MOIy4€HHOH MH(POPMALUU MOCPEICTBOM IMOCTAHOBKU IPOOJIEMHOr0 BOIIpOCa U
IIOMCKA MyTEH €ro pelIeHUs; JEKIUN — KOHCYJbTAlluH, U3JI0)KEHNE HOBOTO MaTepHajia COIPOBOXKIAETCS
IIOCTAaHOBKOM BOIIPOCOB U JMCKYCCUEHN B IIOUCKAX OTBETOB HA 3TH BOIIPOCHI.

B xone mpoBeneHus JIGKIMOHHBIX 3aHATHI IpEe1ycMaTpUBAETCsl MCIOJIb30BAaHUE AJIEKTPOHHOIO
JEMOHCTPALIMOHHOIO MaTepuaia.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTCsl B X0Je JIa0OpaTOpHBIX padoT, HA KOTOPBIX BBITOIHSIIOTCS
IPYIIOBBIE MM HWHIMBUIYyalbHbIE 3aJaHMs M0 HpoiineHHoN Teme. Ilpum 3ToM YacTh J1aGOpaTOPHBIX
3aHATHUH TMPOBOAUTCS B HWHTEPAKTUBHOH (OpPME C HCIOJIB30BAaHHEM CIEAYIOUNIMX METOJIOB
MHTEPaKTUBHOI'O O0Y4EHUs:

— wMeroasl IT — ucnosnb3oBanue HMHTEpHET pecypcoB Ui NPOMEXKYTOYHBIX ATTECTALMA M
IIPOBEPKU OCTATOYHBIX 3HAHUN;

— paboTa B KOMaHJie, NIPelycCMaTPUBAET COBMECTHYIO JIEATEIILHOCTh CTYAEHTOB B IpYIIE HOJ
PYKOBOJICTBOM JIMJIepa, HANpPaBICHHYIO Ha pelleHne oOueid 3amauu C  JIeJIeHUueM
OTBETCTBEHHOCTH U IIOJTHOMOYMIA;

— npolOiieMHOe O0OyueHHe, KOTOpO€ 3aK/IouaeTcs B CTUMYJUPOBAHUM CTYAEHTOB K
CaMOCTOSITENIbHON «J00BIYe» 3HAHUH, HEOOXOIUMBIX Ul PELIeHNs KOHKPETHON MpOoOIeMBl;

— KOHTEKCTHOE O0y4yeHHE, KOTOPOE IO3BOJSET YCBOUTh MaTepuai MyTeM BBISBICHMS CBs3eil
MEX1y KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHNUEM;

—00yyeHue Ha OCHOBE OIbITA, aKTHBM3AIMS O3HABATEIBHOW NEATEIbHOCTH CTYAECHTOB 3a CYET
accolMaluy UX COOCTBEHHOT'O OMBITA C MPEAMETOM H3YyUEHUSI.

CamocrosrenbHas paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOATENBbHOM mpopaboTke B mpoliecce
BBITIOJTHEHUS] KOHTPOJIbHBIX padoT, a TakKe B MPOLECCE MOATOTOBKU K YCTHOMY ONPOCY, TECTUPOBAHUIO
Y UTOTOBOM aTTECTALUH.

B xone npoBeneHys TEKIMOHHBIX 3aHATHH Mpe1ycMaTpuBaeTCs:

— HCIIOJNB30BAaHME  IJIEKTPOHHOIO  JEMOHCTPALIMOHHOTO  MaTrepuanga I0  COBPEMEHHOM
U3MEPUTEIIBHON TEXHUKE;

—  HCIOJIb30BaHUE IEKTPOHHBIX YIEOHUKOB 10 OTAEIbHBIM TEMaM 3aHATU;

— BCTpPEYM C MpPEACTaBUTEISIMH MPOEKTHBIX M oOciyxuBatomux npenmnpustuii: 000 «OCKy,
000 «Mudopmcepsuc MMK», 3A0 «KorcOM».

— aKTUBHBIE M MHTEpaKTHBHbIE (OPMBI O0YUEHHUS: BapUaTHBHBIN ONPOC, TUCKYCCHUHU, YCTHBIN
OIpoC, KOHTPOJIbHAs paboTa, TECTOBBIN ONPOC, MHAMBHUIYyATIbHAs «3alIUTa» JIAOOPATOPHBIX
paboT u T.1.

6 YueOHO-MeTOAMYECKOE 00ecIIeueHHe CAMOCTOSATEIbHOM padoThI CTYAEHTOB

[To mucummmHe «DNEKTPOHWKA B YIPABISIFOIIAX YCTPOWCTBAX» MPENyCMOTpEHa ayIWTOpHAs M
BHEAyJMTOPHAs CaMOCTOSITeNIbHAst paboTa 00yJaromuxcs.

AynuTopHas caMOCTOsTeNIbHasi paboTa CTY/IEHTOB Ha JJAOOPATOPHBIX 3aHATUSX MPOUCXOAMUT MO
KOHTPOJIEM TMIperojiaBaTeNisi B XOJE BBIOJHEHUs JIA0OpaTOpHBIX paboT, MpU peIIeHUH 3a1ad |
BBINIOJIHEHUM YIPAXKHEHUH, KOTOpbIe IJIs CTYACHTOB OIpEeNeNseT MNpernojasarens. BHeayauropHas
caMmocTosiTeNIbHasE paboTa OCYLIECTBISCTCS B BUIE MPOPaOOTKM Marepuana J1abopaTOpHBIX 3aHATHM,
BBINOJIHEHUS IOMAIIHUX 33aJJaHUH U IIPU KOHCYJIbTALUAX C MPENOJaBaTEIEM.



Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocsl k 3ammTe

Uccnenosanune
XapaKTEePUCTUK
MOJTYITPOBOTHUKOBBIX
npuOopoB

1. HapucoBaTh BOJBT-aMIIEPHYIO XapaKTEPUCTUKY MOIYIPOBOIHUKOBOTO
IMOAa M yKaszaThb Ha HEH NMpHUMEpHbIe 3HAYCHUs MapaMEeTPOB B XapaKTEPHBIX
TOYKaX XapaKTePUCTUKU

2.  HapucoBaTb BOJBT-aMIIEPHYIO XapaKTEpPUCTUKY cTaOunutpoHna. [laTeb
omnpezaeneHue AUQGEpeHInaIbHOr0  CONPOTUBJICHUS] CTaOWMIUTpPOHA Ha
pabodem ydacTke 0OpaTHOW BETBU XapaKTEPUCTHKHU

3. HapucoBarh BOJIbT-aMIIEpHYIO XapaKTEPUCTUKY TUPUCTOPA, OOBSICHUTD
e Xoi, yKa3aThb INPUMEpPHBIC 3HAUCHHs MapaMeTPOB B XaPAKTEPHBIX TOYKAX
xapakTepucTUKu. OOBSICHUTb, KaK YHPABIATh HANPSIXKEHUEM IEPEKIIOUYCHHUS
tupuctopa. OOBACHUTD, KaK 3aKPBITh OTKPBITHIN THPUCTOP

4,  OO06nacTh MPUMEHEHHS MOTYNPOBOIHUKOBBIX MPUOOPOB

Hccnenosanue

XapaKTEePUCTHK

OMMOJNSAPHBIX U
TIOJIEBBIX TPAH3UCTOPOB

1. HapucoBaTe BXOJHYIO, NEPENIATOYHYIO U BBIXOJHYIO XapaKTEPUCTUKHU
OMIIOJIIPHOTO TPAH3UCTOPA

2. Hate onpenenenne AuQQGEpeHINATHHBIX BXOJIHOTO M BBIXOHOTO
CONPOTUBIEHUH, Kod(pPUIMEHTa yCUIIEHUS MO TOKY, KPYTHU3HBI M HX
B3aHMOCBSI3CH

3. CxeMbl BKIIFOUCHHS OUTTOISPHBIX TPAH3UCTOPOB

4, HapucoBaTte nepenatouyHyr0 M BBIXOAHYK) XapaKTEPUCTHUKHU IOJIEBOTO
TPaH3HUCTOpA C YIPABIAIOIIUM P-N — IEPEXOOM

o. HapucoBatp MepEIaTOYHYIO
M/II-Tpan3ucTopoB  00eqHEHHOTO MW OOOramEHHOTO
ONPEACIICHUE XapaKTEPHBIX TOUEK XaPAKTEPUCTUK

6. JlaTp onpeneneHne KpyTU3HbI OJIEBOTO TPAH3UCTOPA

XapaKTEPUCTUKY
TUIIOB,  J1aTh

WHTerpanbHbIi

OnepalrOHHbBIN

YCUJIMTEIb U €r0
IIPUMEHEHHE B CXEMax

1. Yemy paBHBl KOX(POUIMEHT YCHUJIEHHS, BXOJHOE U
CONPOTHUBIICHUS UACATEHOTO ONIEPAIMOHHOTO YCUIUTENS?

2. Yro Takoe HampspKEHHE CIIBUTA HYJS M YEM OHO BBI3BaHO B YCHIIMTENE Ha
OUMOJSPHBIX TPAH3UCTOPAX?

BBIXOJJHOC

3. Hapucosatp CXEMBI JUISL U3MEpEHUS K03 unreHTa
ociabneHust CuH(})a3HOTO CUTHAJIA
4. HapucoBate  cXeMbl ~ MHBEPTHPYIOLIET0,  HEUHBEPTHPYIOLIETO,

T depeHIMATBHOTO YCHIINTEIeH U TOBTOPUTENS HAPSIKEHUS

MHBEPTUPYIOIETO,
HEHHBEPTUPYIOLIETO 1 5. HapucoBaTh cXeMbI JJIsl KOMIIEHCAIIMU HAMPSKEHUS CIBUTa B 3TUX CXeMax
mdepeHIHaTBHOTO 6. Hanimcats opmynsl s pacuéra kod@uIueHTa yCHICHHS ¢ 00paTHOM
yCHImTenei CBSI3bIO JIJIs1 IEPEUYHCIICHHBIX BBIIIE CXEM
7.  Joka3zarb ~ BO3MOXHOCTb  WJIM  HEBO3MOXKHOCTb  IOCTPOECHUS
mudhepeHIMaTbHOTO  YCHIIMTENS, Y KOTOPOTO BBIXOJHOM CHTHam ObLI
OBI BIBOE OoJIbIIIE 110 OTHOIIIEHHIO K Us ueM k Uj
1. HapucoBats cxemy OJHOMOIYNEPUOAHOTO BBIIPSIMUTENS U OOBSICHUTH
ero pabory
2. HapucoBatp cxeMy ABYXIOIYIIEPUOIHOTO BBIPSIMUTENS C BBIBOJIOM OT
cpemHel Touku Tpanchopmaropa U OOBICHUTH €T0 padoTy
3. HapucoBath cxeMy MOCTOBOTO ABYXIOJYIEPUOJHOTO BBIIPSIMUTENS U
HccnenoBanue 00BSACHUTH €ro paboTy
JIBYXTONYIIEPUOHBIX | 4. OOBSCHUTD, YEMY paBHO 0OpaTHOE HANpPSHKEHUE Ha BBITPSIMUTEIBHBIX
omHO(Da3HBIX JINO/IaX B ATUX cxeMax 0e3 puibTpa
BBITIPSIMUTENCH 5. Hamucath, uemy paBHO CpeaHEBBIIpsSMICHHOE U 3(PPEeKTUBHOE

3HAYCHUE CPEAHEBBINPSMIICHHOTO HAMPSDKEHHS MPH OJHOMOIYIEPHOIHOM |
JBYXIIOIYIIEPUOIHOM BBIIPSAMIICHUU

6. Jlate onpenencHue KodhUIHEHTA MyIbCaui

1. JlaTp ompeneneHue K.I1. 1. BBIIPSIMUTEIS

8. Hapucosate cxembr C-, L-, LC- u RC-punbTpoB M 0OBCHUTH HUX




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocsl k 3ammTe

pabory

9. Hatb omnpenenenue kodpGUIMEHTa CrIIaXXUBaHUs GUIBTPA

10. OOBACHUTH, KaK DKCIEPUMEHTAIBHO OMPEACIUTh KOA(DPUIIUEHTHI
NyJIbCALUH U CrIIaXKUBaHUS (PUIBTPOB

11. OOBSACHUTH X0l BHEIIHUX XapaKTEPUCTUK BBIIPAMUTENS O0e3 HUiIbTpa,
¢ C-, L-, LC- u RC-punbTpom

12. HapucoBare npuMepHBIH BH]l H3MCHEHUS] MTHOBEHHBIX 3HAYCHHUH TOKA
4yepe3 BhIPSMHUTEIbHBIE JHOABI B cxemax 0e3 ¢unbrpa u ¢ C-, L-, LC- u RC-
bunpTpamMu

1. Paccuntars koapduuueHT ycuienus no HampspkeHuto OY B cxeme
LIAII ¢ pe3uCTHBHOM LIENBIO C IBOMYHO-B3BEIICHHBIMU PE3UCTOPAMH, KOT/Ia B
MOJIOKEHUH, COOTBETCTBYIOIIEE JIOTUYECKOW €IWHUIIEC, YCTAHOBJEH TOJBKO
kimou Ky, a Ry = R

2. HazoBute nBa nemocratka LIAIl ¢ pe3ucTuBHOM 1ENbIO C JIBOUYHO-
B3BEILIEHHBIMH PE3UCTOPAMU
Hugpo-ananorosbie 3. Kakomy ycioBHIO OJKEH YIOBIETBOPATH AJIEMEHTApHBIN JENINUTENb
mpeobpazosaTeH HaIpsDKEHUs pe3ucTuBHOU e R-2R?
4. B uém nenocrarok LIAIT ¢ KMOII-uaBepropamu B KauecTBe Kiirouei?
5. HapucoBare snemenTtapuyto sueiiky R-2R ¢ MOIl-xkmouamu  u
OO0BSICHUTH (PYHKIIMOHUPOBAHHE KITFOUEH
6. [louemy npu mepexone MEXAY COCEIHUMH KOMOMHAIUSAMHM MOMKET
MEHSTBCS €IMHUYHOE MTPUPAILICHHE BBIXOTHOTO HAMPSDKEHUS (;?
1. [lepeuncanTs METOABI aHATOTO-LIU(PPOBOTo NMPeodpazOBaHUS
2. VYka3aTh Ha3HauU€HUE BBIXOIHBIX peructpoB ALIIT
3. Hanucate mnepexitoyatenbHyr0 (DYHKIMIO, ONKCBHIBAIOLIYI0 paboTy
MIPUOPUTETHOTO I paTopa
4. Cohopmynupyiite ycioBuss paOOThl  BBIXOJHOTO  pEerucTpa Ha
Amnanoro-uu¢ppoBsie D-Tpurrepax
npeodpasoBaTen 5. Kakoil ypoBeHb INpHUHMMAET CHTHal Ha BBIXOJE KOMIIapaTopa B
nocnenosarenbHoM ALl korna HampspkeHHE Ha €T0 MHBEPTUPYIOIIEM BXOJE
MIPEBBICUT HANPSYKEHUE HA HEMHBEPTUPYIOIIEM?
6. YeMy paBHO HaIlpsbKeHHE 00paTHOM cBs3M B mocienoBatenbHoM ALLTL,
ecnu cu€tyuk coporieH B cocrosaue 0007
1. Yro Takoe Tpurrep?
2. Hapucosate norunueckne crpykrypel U-HE- u NJIM-HE-tpurrepos u
chopMHpOBaTh YCIOBUS UX (HYHKIIMOHUPOBAHUS
3. Hapucosars norndeckyto cTpykrypy RS-tpurrepa R-, S- u E- Tuma u
BBIBECTH UX XapaKTEPUCTUUECKUE YPABHEHUS
4. HapucoBate noruueckyto cTpyktypy D-Tpurrepa u BbiBecTH
Hcenenoanue XapaKTepUCTUUECKOE YPaBHEHUE
OCHOBHBIX CXeM 5. OObsSICHUTh, YeM OTIMYaeTcsl (YHKIMOHUPOBAHHE MPO3PAUYHOTO H
TpHUITCpOB HENPO3pavyHOro TpUrrepa
6. HapucoBate nornueckyro cCTpykTypy T-Tpurrepa W BBIBECTH
XapaKTEepUCTUUECKOE YpaBHEHUE
7. HapucoBate normueckyto crpykrypy JK-Tpurrepa u BbIBecTH

XapaKTEePUCTHUECKOE ypaBHEHHE
8. OOBsicHUTD, Kak ¢pyHKIHOHHpYET JK-MS-Tpurrep




IIpumep BapnaHnTa KOHTPOJILHOM padoThl Nel

1. Cxemaruyeckoe yCTPOMCTBO OMIOJSPHOIO TPAaH3UCTOPA W MPHUHLMII YIPABIECHUS TOKOM
KOJUIEKTOpa

2. HapucoBaTh THUIIOBYIO BOJBT — aMIIEPHYIO XapaKTEPUCTHKY TMOIYIPOBOJHHUKOBOTO IHOAA H
0OBSCHUTH €€ X0

3. OmpenenuTh  BXOJHOE  CONPOTHBICHHE  SMUTTEPHOTO  IMOBTOPHUTENS MpPH  33JaHHOM

COIPOTUBIICHUU SMUTTEPHON HATrPy3KU

Cxema BKJIIOYEHHs OUTIONISIPHOTO TPAH3UCTOpPA ¢ o011ei 6a3oit

I'epmanueBslii CIUTaBHOM P-N-miepexon umeeT oOpaTHbId TOK HaceimeHus lp = 1 MKA, a

KPEMHHUEBbIA ¢ TaKuMH ke pasmepamu - Tok lg =10 ° A. Bb4HCINTH M CPaBHHTB MpsIMbIC

HarpspKeHus Ha nepexojax npu 1 =293 K, ecnu uepes kaxapii Auoj nmporekaet Tok 100 MA

S

IIpumep BapuaHTa KOHTPOJIbHOMH PadoThI No2

1. HapucoBaTe cxeMy HWHBEPTHPYIOIIETO YCUJIUTEIS HA ONEPAllMOHHOM YCWIHTENIE |
onpeaenuTh e€ KodhGUINEHT YCUICHHUS.

2. C nomonipio TabJUIBI UCTUHHOCTU JaTh OMpPEIENIEHHE OCHOBHBIX JIOTHYECKUX (DYHKIIMIA
JIBYX TIEPEMEHHBIX

3. VYrpoienue nepexiiovareabHbix QpyHkiui B quarpamme KapHo; npuBectu npumMepsl

4. HapucoBats cxemy 3—paspsanoro LIAII ¢ 1BoMUHO—B3BEIIEHHBIMH PE3UCTOPAMU

S. D — Tpurrep u ero joruueckasi CTpykrypa



7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) HnannpyeMble pe3yJabTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCranum:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHbIE CpeACTBa
KOMIETEHINH
OIIK-7: cnoco0HOCTHL YYHUTHIBATH COBpPEMEHHbIe TEHACHIUHM Pa3BUTHA JJIeKTPOHUKH, H3MEPHUTEJIbHOW M BbIYMCIUTEIbHOW TEXHHMKH,
HH(OPMANMOHHBIX TEXHOJOTHMH B cBOeil MPo¢eCcCHOHAIBbHOM 1eITeJIbHOCTH
3HaTh Ilepeuens meopemuueckux 60npocos K IK3ameny:
1.  TloneBble TpaH3UCTOPBI C PN-NIEPEXO/IOM, CTPYKTYpPA, XapaKTEPUCTUKU
2. MOII-tpan3ucropsl 000raméHHOro ¥ O0OeAHEHHOIO THUIIOB, 3aBUCHUMOCTU TOKa
CTOKA OT HaNpsKEHUs 3aTBOP — UCTOK
3. Toku 53IeKTpoJOB B OMIIOJISAPHOM TPAH3UCTOPE, KOAXPQPHUIMEHT Imeperadd ToKa
AMUTTEpA
4.  BxoaHble M BBIXOJHBIC XAPAKTEPUCTHKH OUIOISPHOTO TPAH3UCTOpPA B CXEME C
oOmelt 6a3on
_ busnaeckue ochogpr | O ~ DBXOIHBIC M BBIXOAHBIC XapaKTCPHCTHKH OHIOISIPHOIO TPAH3UCTOPA B CXEME C
(GYHKIIMOHUPOBAHUS KoMTIOHeHTOB | COLUM IMATTEPOM
SMEKTPOHHBIX YCTPOHCT; 6. Omnpenenenne kodpduumenta nepenaud 0a30BOr0 TOKAa B CXeME C OOMIMM
- TIPUHITUTIBI JecTBUS p | PMHTTEPOM .
CXEMOTEXHHKY DIEKTDOHHBIX YCTPOWCTR H 7. Pexumsl pa60”EBI TPaH3UCTOPA: AKTUBHBIN, OTCEUKH, HACHIILICHUS
PEHMBI HX HCTIONB30BAHHS, 8.  JuHamMuyeckwii pexXHM pabOTHI TPAaH3UCTOpPAa B CXEME C OOIIMM O3MHUTTEPOM,
YCHJIEHUE BXOJHOTO CUTHAJIA
- METO/IbI IPOEKTUPOBAHUS . .
HEpEKTHYATENBHEX ——— - 9.  TlomynmpoBOJHUKOBBIA  BBIIPSIMHUTENBHBIA  AMOA W €0  BOJbTaMIEpHas
pacuéra aHAJIOTOBBIX ANEKTPOHHBIX XAPAKTCPUCTHIA .
yerpolicTs 10. HOHynp?BOHHHKOBLIH CTaOWJIUTPOH, €ro BOJbTaMIIEpHAs XapaKTEpUCTHUKA,
TeMIepaTypHbli KO3 PUINEHT HapsKEHNUS B 3aBUCUMOCTH OT HAPsHKEHUs CTa0MIIN3aluu
11. TIlapamerpuyeckuil = cTaOWIM3aTOp  HANpPSDKEHHUS  HA  MOJIYPOBOJHHUKOBOM
CTaOMIIUTPOHE, OCHOBHBIE COOTHOIIECHHUS
12. BombpTamrepHble XapaKTePUCTHKU HEYIPaBJIsIEMOT0 u yIpaBJIsieMOro
CUMMETPUYHBIX THPUCTOPOB
13.  DOMUTTEpHBII MOBTOPHUTEINb, CXEMa U XapaKTePUCTUKH
14. Krnaccuueckas cxema TOKOBOTO 3epkajia u e€ pabora
15.  OpnHonoxynepuoAHbIA TUOAHBIN BeIpaMUTenb. CpenHee U 3pPeKTUBHOE 3HAYCHUS
BbIxoaHoro Toka. K.I1./I. Beimpsimurens




CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHbIE CpeACTBA
KOMITETECHIIMU

16. JIByxmomymepuoaHblii BeipsmuTenb. CpenHee U 3PQPEKTUBHOE 3HAYCHHS
BbIxoAHOTO ToKa. K.II.JI. BeImpsiMuTess

17. EmkocTHBIA (UILTP Ha BBIXOJE BHIIpAMMTENA. JlaTh KauyecTBEHHYIO KapTHHY
MI'HOBEHHBIX 3HAUE€HUI HAPSKEHUs Ha BBIXOZE BBIIPSIMUTENS U TOKA AUOI0B

18. BkitoueHue OmMeparMoHHOIO YCHIIUTENS B CXeMy HEHMHBEPTHUPYIOLIETO YCHUIIHTEIS.
Onpenenutb KOAXPPHUIHUEHT YCUIICHUS, BXOAHOE CONPOTUBIICHHUE

19. BxkirodyeHHe ONEPalMOHHOTO YCHUJIMTENSl B CXEMY HHBEPTHUPYIOILETO YCHIUTENS.
Onpeaenutb KOAXPPHUIUEHT YCUIICHHS, BXOAHOE CONPOTUBIICHNE

20. OnmnepanuoHHBIH  ycHIUTeNlb B cxeMe  OU(G(EepeHIHATBLHOTO  YCHIIUTEIS
KoadduunenTs! ycuneHus 1o BXoJaM U BXOAHbIE CONPOTUBIICHUS

21. Tlpusnun paboTel U ocHOBHBIE cooTHomeHus it [{AIl ¢ TBOMYHO-B3BEIICHHBIMH
pe3ucTopamu

22. Tlpunnun paboTsl U ocHOBHEIE cooTHomeHus st LIAIL ¢ pesuctuBHOM MaTpuieit R
-2R

23. Ipunoun paborel mapamutensHoro ALIL.  OcHOBHBIE COOTHOWICHUS /ISt
HPUOPUTETHOrO MK ppaTopa

24. ANl mocienoBarenbHOrO  CY€Ta, KJIACCUYSCKUH  BApUAHT €r0  CXEMBI,
MOCJIEI0BATEIbHOCTD ONepaluit

25. OmpenenuTh MepexitoyaTeabHble QYHKINH JBYX TEPEeMEHHBIX

26. UM3noxuTh criocoObl 3aJaHUsI IEPEKITI0YaTeNbHbIX (GYHKINN

27. RS-tpurrep u ero xapakTepuCTHIECKOE YpPaBHEHHE

28. D-tpurrep u ero xapakTepucTH4eCKOe ypaBHEHHUE

29. T-tpurrep u ero XxapakTepuCTHIECKOE YpaBHEHHE

30. JK -Tpurrep u ero XxapakTepuCTHYECKOE YpaBHEHHE

31. TlpuHIWTIBI IPOSKTHPOBAHUS CHHXPOHHBIX CUETHBIX CXEM C TPUITEePaMHU

YMeTh — aHaJIU3UPOBaTH paGoTy AHAJIOTOBBIX Hpumepbt npakmu4eckux 3a0anuil 0114 IK3AMeHd.

Y JUCKPETHBIX YCTPOMCTB;
- paccUUTHIBATH
MOJIYIIDOBOJHUKOBBIX ~ M DJIEKTPOHHBIX
npuOopoB o 170.¢ BOJIbTAMIIEPHBIM
XapakTepUCTUKAM, CTaBUTb M  peulaTh
CXEMOTEXHHYECKHE 3aJ1ayd, CBSI3aHHBIE C
BBIOOPOM 3JIEMEHTOB

napameTpsl

1.  CnnaBnoit Ge p-n—nepexop ¢ KoHeHTparuend Ny = 10°N,, npruem Ha kaxsie 108
atomoB Ge mnpuxoautcs 1 arom akuenTopHod mnpumecu. OnpenenuTb: KOHTAKTHYIO
pasHocth moreHnuanoB npu T = 300 K (koHmeHTtpammst atomoB Ge N = 4,4.10% ov®,
MOHHU30BAHHEBIX aTOMOB Nj = 2,5-1013CM'3)

2. Jlna crabunusalMy HampsOKeHMs Ha Harpys3ke (puc) HMCIONb3yeTcs CTaOMIUTPOH,

Uct = 10B. Onpenenuts 1onmycTuMbie TIpenenasl u3MeHeHus,nuratomero U, eciau lermax =
30 MA, ICT.MIN =1 MA, RH =1 KOM, Rorp = 0,5 kOM




CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH
Rorp
—
J) 1
E Ry
*Q lort
I H
3. B cxeme Ha puc. Ry =5 kOm, Ry = 10 kOm, E5 = 10 B, Ex = 30 B. Onpenenuts Ugg
Ro <«
7
° RH
Es
Ex
Baners - NPaKTHYECKMMH HaBbIkaMu paboThl | Ilepeuens mem pepepamos:

CO CIELMAIIBHON JINTEPATyPOH;

- IIPAKTUYECKUMHU HaBbIKaMU B
NPUMEHEHUN MHTErpajbHBIX CXeM Haubosee
pacIpoCTpaHEHHBIX CEpUI;

- MIPAaKTHYECKUMU HaBbIKaMU B
IIPOEKTUPOBAHUM aHAJIOTOBBIX U JUCKPETHBIX
YCTPOMCTB aBTOMAaTUKHU

1.  Hcropus pa3BUTHUS MOJYIPOBOIHUKOBOM TEXHUKU
2.  DIeKTpOBaKYyMHBIN AHOI
3. uogs! c 6aprepom LlloTku
4.  Bapuxkansl
5. TyHHENBHBIN 1HON
Ilepeuensy nabopamopuvix pabom:
1. HccnenoBanue xapakTEpUCTHK MOIYIIPOBOAHUKOBBIX PUOOPOB
2. WccnenoBanue xapakTepuCTUK OUIOISPHBIX U MOJEBBIX TPAH3UCTOPOB
3. WuTerpanbHblil  OMEpalMOHHBIM  yCHIMTEIb W €ro NpPUMEHEHHE B
MHBEPTHUPYIOIIEr0, HEMHBEPTUPYIOLIETO U TU(PepeHInanbHOro ycuanTenein
4. HccnenoBanue ABYXMONYIEPUOTHBIX OHO(A3HBIX BBINIPSMHUTENCH
S. udpo-ananorossie mpeodpazoBaTeIn
6. Amnanoro-mugpoBsie mpeodpa3oBaTenu
7. HccnenoBanne OCHOBHBIX CXEM TPUTTEPOB
Ilepeuens npakmuyeckux 3a0anuil K 1a00pamopusim padoomam:
1. Oranbl CHHTE3a OJHOTAaKTHBIX MeEpeKirovaTelbHbIX cxeM. llpuBectu
CHUHTE3a OJJTHOPA3PAIHOrO ABOUYHOTO CymMMaropa
2. CrocoObl  ynpomieHHs MepeKIoYaTeNbHbIX  (QYHKIUH.

YIPOIIEHUS

CcXEeMax

puMep

[IpuBectn mpuMepbl




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

IIK-1: cnoco0HOCTHI0 BBINOJHATH J3KCIEPUMEHTHI HA JeHCTBYIOHINX O0BbEKTaX MO 3aJaHHBIM MeETOJAMKAM U 00padaTbIBaTh pe3yJabTaThl C
NpHUMeHeHHeM COBPeMeHHbIX HH(OPMALIMOHHBIX TEXHOJIOTHI M TEXHUYECKUX CPe/ICTB

3HaTh Ilepeuens meopemuueckux 60npocoé K IK3ameny:.
1. N3mepsiemple BenmMuuHbL. Buasl nsmMmepeHui
2. Mertobl u3mMepenuii. MeToiika BbIMOJHEHHUS U3MEPEHU
— OCHOBHBIC  METOIE, (bOp'MH R <) OcHOBHBIE TOJOKEHUS Teopuu norpemnocteil. Knaccudukanus norpemnocreit
HPOBCICHHA SKCTICPHMCHT, 4. BeposTHOCTHBIE OLIEHKH MTOTPEIHOCTEN N3MepeHus
— MCETO/IbE H3MEPEHIH e CpencrBa nu3amepenus, Buabl. CUTHAIS H3MEPUTEIbHON HH(OpMAIN
(usmracciix e 6. Mertposoruueckue xapakrepucTiuki. Hemerposioruueckue xapakTepuCTHKH
1. CTpyKTypHBIE CXEMBbI U CBOMCTBA CPEACTB U3MEPEHUS
8. O06paboTka pe3ynbTaTOB H3MEPEHUS
YmeTb - BBITIOJIHATh 9KCIIEPUMEHTHI Ha
JEHCTBYIOIEH J1a0OpaTOPHOM YCTAaHOBKE Iepeuens rabopamopnuix pabom:
10 30/1AHHOH METOIHKE; 1. HccnenoBanune xapakTEpUCTHK MOJIYIIPOBOAHUKOBBIX PUOOPOB
B 6 . 2. HccnenoBanue xapakTepuCTUK OUIIOISPHBIX U MOJEBBIX TPAH3UCTOPOB
OTPEACIATE TPEOYCMBIH B WnTerpanbHblil  OMepaliMOHHBI yCHIMTENb W €ro IPUMEHEHHE B CXEeMax
HMPOBEACHIA 3KCH€pHMeITTa coctas HMHBEPTUPYIOIIETO, HEUHBEPTUPYIOIIETO U AUPPEPEHIINATIBHOTO YCHIIUTENeH
HSMCPHTCIILHON aTliapatyphl; 4. HccnenoBanue qBYXMONYIEPUOTHBIX OAHO(A3HBIX BBINIPSMHUTENCH
- CaMOCTOATEILHO TUTAHAPOBATE | g Hudpo-ananorossie npeodpazoBaTesIn
TpOBCACHUE JKCTIepHMeHTa Hal g, Amnanoro-mugpoBsle mpeodpa3oBaTen
JeiicTByo1EeH J1abopaTOPHON YyCTaHOBKE
Brnanets - HaBbIKaMU IPECTaBICHUS u | Ilepeuens nabopamopuvix padbom:

rpaduueckoil Bu3yanu3aluu  coOpaHHON
AKCIIEPUMEHTATBHON HH(POPMAIINH;

- HaBbIKAMU pEIIEHUS MPaKTHYECKUX
3ajau  NpPOBEAEHUS  HKCIEpUMEHTa B
71a00paTOPHBIX YCIOBHAX WM B YCIOBHUSX
JeMCTBYIOIIUX TEXHOJIOTUYECKUX
MPOIIECCOB C HCTIOJIb30BAHUEM
COBPEMEHHBIX CHCcTeM cOopa, 00paboTKU U
XpaHeHus: uHpopMaun

1. HccnenoBanue xapakTepuCTUK MOJIYIIPOBOIHUKOBBIX TPUOOPOB:
— mnoctpouth BAX nuona, Tupucropa u CTaOMINTPOHA;

— OIIpCACIUTDH zmti)(bepeHuHaanoe COIIPOTUBJICHHUC CTa6I/IHI/ITpOHa Ha pa60qu Y4acCTKe

00paTHO BETBU XapaKTEPUCTUKHU.
2. NccnenoBanue xapakTepruCTUK OUTIONSPHBIX U MOJIEBBIX TPAH3UCTOPOB:

— HapuCoOBaThb BXOAHYIO, MEPCAATOUYHYIO U BBIXOJHYIO XapaKTCPUCTUKHU 6I/IHOH}IpHOFO

TpaH3HUCTOpa

— HapUuCOBATh NEPCAATOUYHYIO U BBIXOJHYIO XapaKTCPUCTUKHU ITOJICBOI'O TPAH3UCTOPA C

YIPaBIAOLUM P-N — IEPEX0I0M
— OIPEJEIINTh KPYTU3HY I10JIEBOTO TPAH3UCTOpA




0) Ilopsinoxk mnpoBeneHHs] TPOMEKYTOYHOH AaTTeCTAMM, IOKA3aTeJM M KPUTepUuH
OLlCHUBAHMSL:

[TpomexyTouHasi aTTecTalus MO JUCHMILIUHE «DJIEKTPOHHUKA B YIPABJISIOUIUX YCTPOUCTBAX)»
BKJIIOUAET TEOPETHUECKHUE BOIIPOCHI, MO3BOJISIOUINE OLIEHUTh YPOBEHb YCBOEHHS O0YYaroIMMMCS
3HAHUU, U MPAKTUYECKUE 3a/IaHUs, BBISIBISIONINE CTENeHb C(POPMUPOBAHHOCTH YMEHHUN U BJaJICHUH,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH MPOBOAUTCS B YCTHOM (OopME MO TEOPETUUECKUM BOIPOCAM U 3a/ladaM.

Iloxa3arenu u KPUTEPHUHU OLICHUBAHUSA IK3aMeHa:

— Ha OIICHKY «omauunoy» (5 0anoB) — oOydyaroOmMHCs TOJDKEH IMOJHO PACKpPBITh COAEpIKaHUE
Marepraia B 00beMe MpOorpaMMbl JUCHUTUIHHBI, YETKO M MPAaBUJIBHO JAaTh ONPEICIICHUS, TPUBECTH
JI0Ka3aTelbCcTBa HA OCHOBE MAaTEMAaTHYECKUX M JIOTUYECKHUX BBIKJIANOK, II0Ka3aTh HaBBIKU
UCCIIEIOBATENILCKON  JeATenbHOCTH. OTBET JOKEH OBbITh CaMOCTOSITENbHBIN, TMPH  OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OLICHKY «xopouto» (4 6ajuia) — 00y4aroIIuics TOHKEH PACKPBITh COICPIKaHUE MaTepralia B
o0BeMe MporpaMMbl TUCHIUTUINHBI, B OCHOBHOM MPABUJIHHO JaTh OCHOBHBIC ONPEACICHUS W TTOHSITHS
npeamera. Ilpu oTBeTe JONMYNIEHBI HETOYHOCTH, HapyIIEHAa IIOCIICOBATCIbHOCTh H3JI0KCHUS,
JIOITYIIICHBI HEOOJIBITNE HETOYHOCTH IPH BBIBOJAX W HCIOJIH30BAHUU TEPMUHOB, IMPAKTUYCCKHEC
HaBBIKHA HETBEP/IBIC;

— Ha OICHKY «yoosnemsopumenvro» (3 0amia) — oOydaroIuiicss AOHKEH YCBOUTH OCHOBHOE
colepkanue marepuaina. [Ipu oTBeTe OmnpeneneHus U MOHATHS JaHbl HE YETKO, JOMYIIEHBI OMTHOKH
IIPH MPOMEKYTOYHBIX MAaTEMATHYECKHUX BBIKJIAJIKAX B BBIBOJAX, TPAKTHYCCKHUE HABBIKHU CIIA0bIC;

— Ha OLEHKY «Heydosiemseopumenvro» (2 6aioB) — 00y4arouiicss AeMOHCTPUPYET 3HAHUS HE
Oonee 20% TEOPETUYECKOTO0 MaTepuaa, JOIYCKAeT CYIIECTBEHHBIC OIMMOKU, HE MOXET IOKa3aTh
MHTEIJIEKTyadbHble HAaBBIKM PEIICHUs MPOCTHIX 3amad. [Ipu oTBeTe nomylieHbl rpyOble OMMOKH B
OTIpeNIeNIeHUsIX, JO0Ka3aTeNbCTBA TEOpPEM HE IPOBEICHO, HE JaHbl OTBETHl HAa JOIOJHHUTEIbHBIC
BOMPOCHI IPETOAaBaTeNsi, OTCYTCTBYIOT HABBIKU HCCIIEI0BATENbCKOM NETENbHOCTH,

— Ha OLEHKY «HeyodosnemsopumenbrHo» (1 0amn) — HE MOXET MoKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHEHHs] MHPOpPMAIMHM, HE MOXXET IMOKa3aTh WHTEJIEKTYyallbHbIE HaBBIKU
pelIeH s MPOCTHIX 3a/1a4, OCHOBHOE COJIEpyKaHNe y4eOHOT0 MaTeprala He PacKphITo.

8 YueOHoO-MeToqUYecKOe U MHGPOPMALTMOHHOE O0ecTieYeHUe TN CHUTLIMHBI
a) OcHoBHas1 JIUTEpaTypa:

1. CaBuenko B.UM., DnexrporexHuka u anektponuka/ Capuenko B.M. - M.
UsnarensctBo ACB, 2017. - 266 c. - ISBN 978-5-93093-884-5 - TekcT : 37€KTpOHHBIH // 9BC
"KoHcynbTaHT cTyneHra" : [caiT]. - URL

https://www.studentlibrary.ru/book/ ISBN9785930938845 html (nara o6pamenus: 18.09.2020).
- PexxuM octyna : 1o mojmnucke.

2. Bo1oB030B, A.M. OCHOBBI JIEKTPOHUKH : yueO. mocodue / A.M. BomoB030B. - 2-¢ u3/I.
- Mocksa ; Bomorna : Undpa-Umxenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1053394 (nata o6paienus: 18.09.2020).
— Pexxum goctymna: mo nmoamnucke.

0) lonotHuTE/ILHAS JIMTEPATYPA:


https://www.studentlibrary.ru/book/ISBN9785930938845.html
https://znanium.com/catalog/product/1053394

1. Bosnecenckuii, A. C. DIeKTpOHMKA U U3MEPUTENIbHAS TeXHUKA: Yueb. 171 By30B / Bo3HeceHCkwHi
A.C., Ulkyparauk B.JI. - Mocksa :I'opnas kuura, 2008. - 480 c.: ISBN 978-5-98672-075-3. -
Teker : anmextponnsid. - URL: https://znanium.com/catalog/product/995646 (nara oOpaiueHwus:
18.09.2020). — PesxuM jocTyma: mo moamuckKe.

2. CemenoB, b.IO CwunoBas snektponuka: npodeccuonanbubie pemenus / b.HO. Cemenos. - M.:
COJIOH-IIp., 2017. - 416 c. - (Komnonentsl 1 TexHosorun). - ISBN 978-5-91359-224-8. - Tekcr:
snektponnsi. - URL: https://znanium.com/catalog/product/1015057 (mara oOpamieHwus:
18.09.2020). — PeskuM gocTyIa: mo MmoaImucKe.

3. Twutue, Y. [lomynpoBomHukoBas cxemMoTexHuka. Tom | [DaekTpoHHBIM pecypc]: CIpaBOYHHUK /
VY. Turue, K. llenk — Mocksa: JIMK IIpecc: Homadka, 2009. - 832 c.: un. - ISBN 978-5-94120-200-
3. Tekcr: osnekrponssni. - URL: http://znanium.com/bookread2.php?book=406906 (nata
obpamenusi: 18.09.2020). — Pexxum ocTyma: 1mno nojamnucke.

4. Twutue, Y. [lomynpoBomHukoBas cxeMoTexHuka. Tom |l [DnexkTpoHHBIH pecypc]: cipaBOYHUK /
V. Tutue, K. llleax — Mocksa: JIMK Ilpecc: Homka, 2009. - 942 c.: un. - ISBN 978-5-94120-201-
0. Tekcr: onmekrponnbii. - URL: http://znanium.com/bookread?2.php?book=406930 nara
oOpamenusi: 18.09.2020). — Pexxum noctyma: 1mo momucke. .

B) MeToguyeckne yKasaHus:
1. Apramonos, lO. C. IIpaktrueckue ucciaea0BaHus dJIEKTPOHHBIX CXEM: Y4eOHO-METOANYECKOe

nocobue / F0. C. Apramonos, B. B. I'pebennukoBa, . I'. Camapuna. - Maruurtoropck : MI'TY,
2011. - 1 omexrpon. ont. guck (CD-ROM). - 3arm. ¢ Turya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119176
/1001.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - TeKCT: 3IeKTPOHHBIH. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Apramonos, 0. C. Drnekrpudueckue m3MmepeHus: ydeOHo-meromudeckoe mocobue / 0. C.
AprtamonoB, B. B. I'pebennukoBa. - Marauroropck: MI'TY, 2012. - 1 snektpon. ont. auck (CD-
ROM). - 3ari. C TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/
1000.pdf&view=true (mara oOpammenus: 14.05.2020). - MakpooObekT. - TeKCT: 3JIEKTPOHHBIH. -
Ceenenus goctymHbl Takke Ha CD-ROM.

r) lIporpammuoe odecnieuenne u UHTepHET-pecypcesl:

IIporpammHoe oGecnieyeHue

Haumenosanue I10 Neo norosopa Cpok neiicTeus

JIMIIECH3UH

MS Windows 7 Professional(ans 1 1557 18 51 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows XP Professional(uit |1 155718 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Office 2003 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB00OTHO pactnpocTpansemoe [10 OeccpovYHO

IIpodeccnonanbHbie 0a3b1 JAHHBIX M MHGOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

HasBanwne kypca CchlIka
OnexkTpoHHas 0a3a NepuoJuecKuX n3ganuii East
View Information Services, OO0 «11IBHUC»
HanmonansHas wHGOpPMaIMOHHO-aHATUTHYECKAs
cucrema — Poccuiickuit wmnHnekc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHI)

https://dlib.eastview.com/



https://znanium.com/catalog/product/995646
https://znanium.com/catalog/product/1015057
http://znanium.com/bookread2.php?book=406906
http://znanium.com/bookread2.php?book=406930
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119176/1001.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119176/1001.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akagemus Google (Google
Scholar)

Wudopmanmonnas cucrema - EnuHOoe OKHO
JocTyna K ”HOpMalMOHHBIM pecypcam
denepaibHOE  TOCYApCTBEHHOE  OFOJDKETHOE
yUpeKICHUE «DenepanbHblit uncturyt|URL: http://www1.fips.ru/
HPOMBIIUICHHOW COOCTBEHHOCTH

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

Poccuiickass  T'ocymapcTBeHHas — OMOIMOTEKA.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIE pecypchl oudmorekun MI'TY um.

I 1. Hocopa http://magtu.ru:8085/marcweb?2/Default.asp

@DenepanbHblii  00pa30BaTENbHBIN  MOPTAJ

~ |http://ecsocman.hse.ru/
Oxonomuka. Conuoiorus. MeHeKMEHT

yHI/IBepCI/ITCTCKaH I/IH(bOpMaI_II/IOHHaH CHUCTCMa

POCCUS https://uisrussia.msu.ru

MexryHapoHast HayKOMETpUYECKast
pedeparnBHas U nonHOTEKCTOBas 0Oasa manHbix [http://webofscience.com
nayunbsix u3ganui «Web of sciencey

MexnyHapoHas pedeparuBHas u
MOJIHOTEKCTOBAass ~ CcripaBoyHas ©Oasa jganHbix |http://scopus.com
HaY4YHBIX M3TaHHI «SCOPUS»

MexayHnapoaHas Oaza MOJTHOTEKCTOBBIX

JypHastos Springer Journals http://link.springer.com/

MexayHapoaHas KOJUTCKIIHS Hay4YHBIX
IPOTOKOJIOB IO pa3siMyHbIM oTpacisM 3Hanuii|http://www.springerprotocols.com/
Springer Protocols

MexnayHaponHass 0a3za HayYHBIX MAaTEpPHAIOB B
obnact (usmueckux Hayk W wumkunupunralhttp://materials.springer.com/
SpringerMaterials

MexnyHaponHas 0a3a CIpaBOYHBIX W3JIaHUH IO

Qi http://www.springer.com/references
BCEM oTpaciisiM 3HaHui SpringerReference

MexnyHaponHas pedepaTuBHas 6a3a JaHHBIX 110

YHCTOW U MpHUKIIaaHON MaTematuke ZDMATH hitp://zbmath.org/

MexnyHapoaHast pedeparuBHas u
MOJIHOTEKCTOBass ~ ClpaBovHas 0Oasa  jganHbIx|https://www.nature.com/siteindex
Hay4HBIX M3aaHui «Springer Naturey

ApxuB Hay4yHbIX JKypHaJIOB «HannoHambHBIN
3JIEKTPOHHO-HH(POPMAIMOHHBI  KoHIopmym» |https://archive.neicon.ru/xmilui/
(HIT HOMKOH)

9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

Tun u Ha3BaHUE ayJUTOPUHU OcHalieHue ayJuTopumn
YueOHble ayauTOpUU s TpoBeAeHUs | MynbTUMEIUHHBIE CPEICTBA XpaHEHUSs, Nepeaadu
3aHATHHU JIEKIIMOHHOT'O THIIA U TpecTaBlIeHusl HHpOpMauu
YyeOHast ayTUuTOpHsI U1 IPOBEICHUS JlabopaTtopHble ~ YCTAaHOBKM JJIsl  BBITNIOJIHEHUS



https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1abopaTOPHBIX paboT:
n1abopaTopus AIEKTPOHUKHU U 001IeH
JIIEKTPOTEXHUKHU

1a00paTOPHBIX padoT:

1a00paTOPHBIit CTEH[ «Pusnueckue
OCHOBBI AEKTPOHUKN», DOI-CPMA;

Ja00paTOPHBIA CTEHH «DJNEKTPOHHKA», -
CP.

HOMCH_IGHI/IH JJIA CaMOCTOSTECIbHOM

paboTHI OOYJAFOIITMXCSI

IlepcoHasibHBIE  KOMIIBIOTEPHI

¢ mnakerom MS

Office, Bbixomom B MHTEpHET W ¢ JIOCTYIOM B
ANEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTEIILHYIO
cpelly YHUBEpCUTETa

VY4eOHblE ayqUTOPUU Ui TPYNIOBBIX M
UHIUBUYyaJIbHBIX KOHCYJIbTalLl,
TEKYILIEro KOHTPOJII U IHMPOMEKYTOYHBIX

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH

KOHCYJIbTAIU1
[Tomemenue TUTSt XpaHeHus u | Creaxku s XpaHeHUs y4eOHO-METOIUYECKHUI
npOoQUIAKTUIECKOTO 00CITyXKUBaHUS | TOKyMEHTAIlUU

yueOHOro 000pyOBAHUS




