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B TOM YHCIIE!

ayIUTOPHBIE 3aHATHA
caMmocTosTeNbHas padora

JacoOB Ha KOHTPOJb

Oo6uienpoheccHoHATBHBIX JUCIUILUTHH
27.03.04 YnpapneHue B TEXHUYECKUX CUCTEMAaxX

WHdopmannoHHbIe TEXHOJIOTHH B YIIPaBICHAN

144 ®opMbl KOHTPOIII B CEMECTpax:

9K3aMEeH SceMecTp

78
39

27

Pacnpeneﬂelme YaCoB JUCHUILVIMHDBI IO CcEMeCTPaM

Cemectp
(<Kypc>.<Cemectp Ha | 5(3.1)
Kypce>) Hroro
Henens 18
Bun 3anaruii vo | PO | VIO PII

Jlexun 36 |36 |36 [36
JlaGoparopubie 24 (24 |24 |24
[IpaxkTryeckue 18 |18 (18 (18
HUroro aygn. 78 |78 |78 |78
KonrakTHas pabora 78 (78 |78 |78
Cam. pabora 39 (39 |39 |39
Yackl Ha KOHTPOJIb 27 |27 |27 |27
HUroro 144 | 144 (144 144




IIporpammy coctaBui(n):
xmu, Hoy., ['vcesa Ceemaana Eecenvesna

Pabouast nporpamma
IIpombIimieHHAst JIEKTPOHNKA
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSTENFHO YCTaHaBIMBaeMbIi 00pa30BaTeNIbHBIM CTaHAAPT BHICLIEro 00pa3oBanus DenepanbHOe roCyAapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BhICIIET0 00pa3oBanus « HanmoHaNBHBINH UCCIICTOBATEIBCKHII TEXHOIOTHUCCKHUI
yauepcuteT « MU CuC» mo HampasiaeHuo moAroToBku 27.03.04 YpasieHrue B TEXHHUSCKUX cHCTeMax (YpOBEeHb OaKkallaBpraTa)
(mpukas ot 02.12.2015 r. Ne 602 0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

27.03.04 YnpapneHue B TeXHUUECKHX cucteMax, ¥ TC-19.plx MHQOopManmoOHHBIE TEXHOJIOTHH B YIIPaBICHHUH, YTBEPKICHHOTO
YuensiM coBetoM BO HUTY "MUCuC" 28.02.2019, mpoTtokoa Ne 6-19

Pabouas mporpamMMa oj00peHa Ha 3aceqaHuu Kadeapsl
OomenpodeccuoHATbHBIX AUCHHIINH
IIpotokoun ot 26.06.2020 r., Ne10

3aB. kadenpoit Ycuynu-Kpurep T.H.



1. EJIN U 3AJJAYN OCBOEHHUSA

1.1|Lenb - 0Oy9nTH COBPEMEHHBIM TEHICHIIUAM Pa3BUTHUS 3JICKTPOHUKH, H3MEPHUTEIBHON U BBRIYHCIUTEIBHON TEXHUKH,
nH(OPMALMOHHBIX TEXHOJIOTHH B CBOEH MPOQeCCHOHANBHOMN JIESITENEHOCTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMBI

Hukn (pazmen) OIT: b1.b

2.1| TpeGoBanus K NMpeBapuTEJbHON MOATOTOBKE 00y4AIOLIET0CH:

2.1.1| OneKkTpoTeXHUKA U IIEKTPOHUKA

2.1.2|MaremaTuka

2.1.3| Pusuka

2.1.4|NudopmaTika

2.2| Iacoumiannsl (MOYJIH) M MPAKTHKH, VI KOTOPHIX OCBOEHHE TAHHOH THCIMIJIHHLI (MOITYJIsI) HEO0X0UMO KaK
npeamecTByoIee:

2.2.1|I1puBOIBI B TEXHOJIOTHIECKOM 000PYIOBaHIH

3. PE3YJIBTATBI OBYUEHNS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

OIIK-7.1: cnoco0HOCTh YYUTHIBATH COBPEeMEHHbIe TeHACHIMU PA3BUTHUS JJIEKTPOHUKHU, U3MEPHUTEJbHOH U BHIYMCIUTEIbHOM
TeXHUKH, MHPOPMALMOHHBIX TEXHOJIOTH B cBOeil NPoecCHOHAIBLHOM AeATeJIbHOCTH

3HaTh:

OIIK-7.1-31 ¢u3ndueckue OCHOBBI PaOOTHI HOITYIPOBOJHHKOBIX IIPHOOPOB; XapaKTEPUCTHKH U ITAPaMETPHI ITOTYTIPOBOIHUKOBBIX
9JIEKTPOHHBIX KOMIIOHCHTOB; CXEMHBIC PEIICHHUS TTOJIYIPOBOAHUKOBBIX MPEoOpa3oBaTelicii MOCTOSHHOTO U MEPEMEHHOT0 TOKa

OIIK-7.1-32 crioco0b! BKIIOYCHHUS TOTYIPOBOJHIUKOBEIX KOMIIOHEHTOB B COCTAaBE AJIEKTPOHHBIX YCTPOHCTB

OIIK-7.1-33 coBpeMEHHYO JJIEMEHTHYIO 0a3y 2JIEKTPOHUKH; CXEMOTEXHHKY MPOCTBIX AJIEKTPOHHBIX YCTPOICTB;

YMmeTh:

OIIK-7.1-Y1 ucnosk30BaTh CIPaBOYHBIN MaTepHai MPU BEIOOPE TOTYTIPOBOTHUKOBBIX IIPUOOPOB IS PEIICHHUS
MIPOEKTHO-KOHCTPYKTOPCKUX 3a/1a4

OIIK-7.1-Y2 noHuMaTh ¥ aHANU3UPOBATh MPUHLIUIIHAIBHBIC SJEKTPHUECKUE CXEMBI; pa3padaThiBaTh IPOCThIE KOHCTPYKIIUU
IEKTPOTEXHUIECKUX YCTPONCTB; pa3pabaThIBaTh CXEMbI HECTIOXKHBIX JJICKTPOHHBIX YCTPOHCTB B COOTBETCTBUH C TEXHUYECKHM
3a7laHUeM, NTPEACTABIATh UX B BU/E TPHHIUITNAIBHBIX SJIEKTPUUECKUX CXEM

OIIK-7.1-Y3 npou3BOIUTE pacyeT 3JIEMEHTOB, BXOASAIINX B CXEMBI IIPeo0pazoBaTeei SIeKTPOIHEPTHH;

Buaagernb:

OIIK-7.1-B1 HaBbIKaMH pabOTHI C KOMIIBIOTEPHON TEXHUKON M MIPOTPAMMHBIM 00ECIIEYeHHUEM [T MOJICINPOBAHIS AIEKTPOHHBIX
CXEM M pa3paboTKH KOHCTPYKTOPCKOH JTOKYMEHTAILINH;

OIIK-7.1-B2 mMeToaukoi BEIOOpa MOTYTIPOBOIHIUKOBEIX IPHOOPOB;

OIIK-7.1-B3 MeTomamu aHalIM3a U pacyeTa dJIEKTPUUIECKUX CXEM;

4. CTPYKTYPA U COAEP) KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemectp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypcbl
Pazgen 1. duznveckne 0CHOBBI 3JIEKTPOHUKH
1.1 [TomynpoBoAHUKU: CTPYKTypa, TUIIBI 5 6 OIIK-7.1 JI1.2 J11.3
MPHUBOIUMOCTH. DHEPreTHIEeCKHEe 30HbI. 30HHAS J2.1

CTPYKTYpa IOJIyIIpOBOAHUKA. Y poBeHb Depmu.
petidoseril n nuhdy3noHHBIN TOK. p-N-TIepexo;
PaBHOBECHOE U CMEIIEHHOE COCTOSIHUSL.
Ocobennocty p-n-nepexona /Jlex/

1.2 dmsrueckue mporeccs B p-N-nepexone /Ip/ 5 2 OIIK-7.1 JI1.2 J11.3
2.1

13 [IpopaboTka IeKIMOHHOTO MaTepHaa, MoroTOBKa 5 2 OIIK-7.1 JI1.2 J11.3
K IpaKkTH4eckuM 3auatusam  /Cp/ J2.1

Pazgen 2. IlorynpoBOAHNKOBBIE THO/DI.
Tupucropsl




2.1 OO1He CBeCHUS O TOTYIPOBOHUKOBBIX THOJAX. OIIK-7.1 JI1.2 JI1.3
Pa3sHOBUIHOCTH JUOIOB, UX XapaKTEPUCTUKH U J12.1
obnacte npuMeHenus. TupucTopsl: pusndeckue
OCHOBBI pabOThI, 0COOEHHOCTH TIPUMEHEHUS,
napaMeTpsl ¥ SKCITyaTallMOHHbIE aHHble. /JIek/

2.2 3HAKOMCTBO C HEJTMHEHHBIMU yCTPOMCTBaMU OIIK-7.1 JI1.2 JI1.3
JNEKTPOHUKH U rpado-aHATUTHYECKUM pacyeToM 2.1
cxem /Ilp/

2.3 [IpopaboTka IEKIMOHHOTO MaTepuaia, IOAroTOBKa OIIK-7.1 JI1.2 JI1.3
K IpaKkTHIecKuM 3auiatusim  /Cp/ J2.1
Pa3zpnea 3. [lo,rynpoBOoIHUKOBBIE TPAH3UCTOPDI.

OcHOBHBIE cXeMbI BKJIIOYEHHS

3.1 buronsipHabie TpaH3UCTOPHI: PU3HUECKHAE OCHOBBI OIIK-7.1 JI1.2 J11.3
paboThl; KilaccupuKanus U cucreMa 0003HaueHHH; J2.1
0COOEHHOCTH ITPUMEHEHHUS, ITApaMETPHI ’

JKCITyaTalllOHHbIE 1aHHbIe. [loJieBbIe
TPAaH3UCTOPHI: (PU3MUECKUE OCHOBBI PAOOTHL;
KIaccu(uKaIus u cucreMa 0003HaueHHH;
0COOCHHOCTH IPUMEHEHUS, TapaMeTphl U
SKCIUTyaTallMOHHBIC TaHHbIC. /JIex/

3.2 IIpopaboTka JEKIMOHHOTO MaTepHralia, OJrOTOBKa OIIK-7.1 JI1.2 JI1.3
K MpaKkTU4ecKuM 3ausatusam /Cp/ J2.1
Pasnea 4. UcTOYHUKY BTOPUYHOTO NMTAHUS

4.1 O6ume ceaenus u ctpykrypa VUBIIL. Cxemsl OIIK-7.1 JI1.2 J11.3
0JTHO(A3HOTO HEYIPABJIIEMOTO BBIPSIMHUTEIIA. JI2.1
Tpexda3Hblii HeynpaBsieMblil BHITPSIMUTENb.

VYpasnsieMblil BRIIpAMUTENb. CriiakuBaroiue
¢unbTpel. /Jlex/

4.2 PacueT BRIIpSIMUTEINICH U CTITAKUBAIOIINAX OIIK-7.1 JI1.2 JI1.3
¢unbTpos /Tp/ J2.1

4.3 UccnenoBanue xapakTepUCTUK HEYITPaBISEMbIX OIIK-7.1 JI1.2 JI1.3
BBINPSIMHUTENEH C pa3nu4HbiMu GunbTpamu /J1ad/ J12.1

4.4 ITpopaboTka IEKIIMOHHOTO MaTepHana, MaTeprana OIIK-7.1 JI1.2 J11.3
MPaKTUYECKUX 3aHSATUH, IOATOTOBKA K J12.1
BBITIOJTHEHHIO U 3alIUTE OTYETOB JIAOOPATOPHBIX
pab6or /Cp/

Paznea 5. Onro3ekTpoHHbIe NPUOOPHI

5.1 W3nygaromye moymnpoBOIHUKOBEIE TPHOOPHI. OIIK-7.1 JI1.2 J11.3
I1os1ynipOBOAHUKOBBIE IPUEMHUKU U3TYUYCHUSL. J2.1
Onromnapsr. /JIex/

5.2 [Ipopabotka nexumonHoro Matepuana /Cp/ OIIK-7.1 JI1.2 J11.3

J2.1
Pasnen 6. OnepanoHHble yCHJIUTEIU U
npeodpa3oBaTe/u Ha UX 0a3e

6.1 [TapaMeTpsl 1 XapaKTEPUCTHKHU ONEPaLlMOHHBIX OIIK-7.1 JI1.1J11.2
ycwuteneid. [IpeoOpazoBarenu aHaIOTOBBIX JI1.3 J12.1
CUTHAJIOB Ha OTICPAUOHHBIX yermmuTesix /Jlex/

6.2 Pacuer ycTpo#cTB Ha ONEPAIMOHHBIX YCHIIUTEISX OIIK-7.1 JI1.1J11.2
Mp/ JJ1.3J12.1

6.3 HccnenoBanue onepannoHHoro ycunurenst /J1a6/ OIIK-7.1 JI1.1J11.2

JI1.3 J12.1

6.4 HccnenoBanue HHTErpUPYIOIIETO U OIIK-7.1 JI1.1J11.2
nuddepeHnupyroniero ycumimrenei. /J1ab/ JI1.3J12.1

6.5 ITpopaboTka IEKIMOHHOTO MaTepHaa, MaTepyana OIIK-7.1 JI1.1J11.2
MPAKTUYECKHUX 3aHSATUH, MOATOTOBKA K JI1.3 J12.1
BBITIOJTHEHHIO U 3aIIUTE OTYETOB JIAOOPATOPHBIX
pabot /Cp/

Pazgen 7. 'eHepaTopsI 3J1eKTPHYECKHX
KOJ1e0aHui

7.1 OCHOBBI TEOPUH T'€HEPATOPOB. ABTOI€HEPATOP. OIIK-7.1 JI1.2 J11.3

T'eHepaTopbl UMITYJIECOB PA3IMIHBIX POPM HA J12.1

orepanoHHoM ycuiurene. /JIex/




7.2 Pacuer reHepaTtopoB aieKTpHUYECKUX KojeOaHuit 5 2 OIIK-7.1 JI1.2 J11.3
Mp/ J2.1
7.3 IIpopaboTka JEKIMOHHOTO MaTepHralia, IorOTOBKa 5 5 OIIK-7.1 JI1.2 JI1.3
K IIpaKTr4eckum 3austusim  /Cp/ J2.1
Pasnea 8. HInpposas 3j1eKTpOHUKA
8.1 Jlorudeckue 37eMeHThI, TPUTTEPHI, CUETUUKH, 5 6 OIIK-7.1 JI1.2 JI1.3
nemudpaTtopsl, perucTpbl. [IpuHIIT qeHCTBUS
LIAIT u ALIII, ocHOBHBIE XapakTepUCTHKH. /JIex/
8.2 OCHOBBI TTIOCTPOCHHUS CXEM Ha JIOTHYECKHUX 5 4 OIIK-7.1 JI1.2 J11.3
anemeHTax. [locTpoeHne BpeMEHHBIX TUarpamMm
Tpurrepusix cxem. /Ilp/
8.3 HccnenoBanue nemudpatopoB U UQGpaTopoB 5 4 OIIK-7.1 JI1.2 J11.3
/J1ab/
8.4 HccnenoBanue cxeM Ha JJIOTHYECKHUX JIEMEHTax 5 6 OIIK-7.1 JI1.2 J11.3
/J1ab/
8.5 TIpopaboTka JEKITMOHHOTO MaTepraa, MaTepraia 5 10 OIIK-7.1 JI1.2 JI1.3
MPaKTHIECKUX 3aHATHH, IIOATOTOBKA K
BBITIOJTHEHHIO U 3aIUTE OTYETOB JIAOOPATOPHBIX
pabot /Cp/
KoHnTponb 5 27 OIlK-7.1 JI1.1J11.2
JI1.3J12.1
5. ®POHJI OHEHOYHBIX MATEPHUAJIOB (IIpuso:keHue)
6. YHAEBHO-METOAWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemas tutepaTtypa
6.1.1. OcHoBHas1 JIMTEpaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubnuoreka W3narenscTBo, roj
JI1.1 |Mansaxun ©.U., ONEeKTPOTEXHUKA U Metoandeckne IocoOus Mocksa, 2002
Hyumun AH. aJekTpoHuKa: OnepanroHHbIe
YCWINTEIN U UX TPUMEHEHHE:
YuebHOe mocodue
JI1.2 |Jlauun B.W. B.W. DneKTpoHuKa: yuyeOHOe DJIEeKTPOHHBIH KaTajsor Pocros u\Jl ®enuxc, 2010
Jlauun, H.C. CaBenoB |mocobue
JI1.3 [Munog3zopos O.B. DNeKTpOHUKA: YIeOHUK DJIEeKTPOHHBIHN KaTajsor Mocksa FOpaiit, 2018

O.B. Muos3opos,1.I".
IlankoB

6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTECIIN

3ariaBue

Bubnmmoreka Wz naTenbcTBO, TO

J12.1

I'epacumos B.I'",,
Kussekos O.M.,
Kpancrononbckuit
A.E., Cyxopykos B.B.

OCHOBBI IIPOMBIIIITICHHOH
IEKTPOHUKH: yUEOHUK

DNIEKTPOHHBIHN KaTajsor Mocksa Anbsiae, 2019

6.3 IlepeyeHb JHIIEH3UOHHOTO MPOrPAMMHOI0 06ecneyeHust

I1.1 |MS Office,
I1.2 |LMS Canvas,
I1.3 |MathCad.
1.4 [Windows 7 Professional
I.5 |Dr.Web
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHamienne
15 IIpombliieHHas 3JEKTPOHUKA AyauTopusi sl TIPOBENEHUS 3aHATHUH JIGKIIMOHHOTO THIIA,

CEMUHAPCKOTO THIIA, TEKYLIETr0 KOHTPOJIS, HHIUBHIYaIbHBIX
KOHCYJIbTAIlMH, INPOMEXYTOYHOH aTTecTaluHd, TPYIIOBBIX
KOHCYJIbTAIIMH:1O0CKa KJIacCHUYECKasl, J0CKa MHTEpaKTHBHA,
KommbloTep C poctynoM Kk ceru "Harepner" (1 1uT.),
[IpOeKTOp, 3KpaH, pabouee MecTo mpernojasatens, croa (16
mr.), cryn (32 mr.)[I0:Windows 7 Professional, Microsoft
Office 2007, artuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio, KOMIDIEKT TEMaTUYECKHUX MTPE3ECHTALHI




11 [IpomsbIieHHAS IEKTPOHUKA AynuTOopHs Ui TPOBEICHHS 3aHATHHA JCKIIMOHHOTO THMA ,
CEMHHAPCKOT0 TUIA, TEKYIIECro KOHTPOJIS, WHAUBUAAYATBHBIX
KOHCYJIBTAI[Mi, MPOMEKYTOUYHOW aTTECTAIMU, TPYIHOBBIX
KOHCYJIBTAIUIA: TOCKA KJIACCHYECKast, KOMITBIOTEP C JOCTYIIOM
k cetu "Murepuer" (16 1mT.), mpoekTop, 3KpaH, pabouee
MecTo mpemomaBatens, crton (16 mmT.), crym (32
mT.)[TI0:Windows 7 Professional, Microsoft Office 2007,
anTuBupycHoe IIO Dr.Web, Visual Studio, MathCad
KOMIUTEKT TEMaTHYECKUX Tpe3eHTani

46 AynurtopHs 7 CaMOCTOSATENBHON PaboThI |AyquTopHs [/ CaMOCTOSATENLHON paboThl 0OydYaroIUXcs,
0o0yJaromumxcs

nMeeTcss HoAKmMoueHue k cetd "MHTepHer" M JOCTym B
HIIEKTPOHHYIO HH(POPMAIIOHHO-00pa30BaTEeIbHYIO CPEIy:
TocKa KJlaccHdecKas, KOMIIBIOTEp C JOCTYIOM K CETH
"Uuteprer" (16 mr.), mpoekrop (1 mrt.), skpan (1 mrT.),
pabodee mecTo mpenogasares, croix (16 mr.), ety (32 mrT.)
[TO:Windows 7 Professional, Microsoft Office 2007,
Komrac, antusupycuoe I10 Dr.Web, Visual Studio

8. METOANYECKHUE YKA3AHUSA VIS OBYYAIOLIIUXCSI

Beck xypc pa3zieneH Ha caMOCTOSITEIbHBIC B3aUMOCBSI3aHHBIC YaCTH, T.€. IMEET MOAYJIbHOE ocTpoeHue. Paspurne
CaMOCTOSATEIFHOCTH CTYCHTOB TOCTUTACTCS HHANBHUIyaTH3alluell TOMAITHUX 3aJaHAH ¥ BOIPOCOB ISl BHYTPHICEMECTPOBOTO
KOHTPOJIS 3HAHUH. DTO 00eCIeunBaecTCs METOANICCKIMU pa3paboTKaMu, CO3JaHHBIMHA B 3JICKTPOHHOM (hopMaTe, CYIIeCTBEHHO
MOBHIIAIOMIMH 3¢ (PEeKTUBHOCTH CAMOCTOSTEIBHOI PabOTHI CTYICHTOB.

Jlexmu IpOBOJATCS C HCIIONB30BAHAEM MYJIETUMETUIHBIX TEXHOIOTUH B CIIEIIMATIFHO 000PYI0BaHHBIX ayIUTOPHUSX, TIPH 3TOM
JEKIMOHHBIN MaTeprall IEMOHCTPUPYETCS ¢ MCIIONB30BaHUEM Tpadrueckoro pegakropa Power Point.

Ha mpaxTrueckux 3aHATHAX U IPU BBITOJHEHUH TOMAITHAX 3aHATHI OCBaMBAIOTCS KaK KIIACCHIECKUE METOIBI PEIICHHUS 33134, TaK ’
C UCIIONTF30BAHMEM TTaKETOB MPHUKIIAIHBIX IIPOorpaMM. Takas BO3MOKHOCTh 00€CIICUNBACTCS PAliOHATBHBIM HCIIOIB30BAHUEM
BPEMEHH IIPH MIPOBEACHUH JICKIMH U MPAKTHYCCKUX 3aHATHH C IIMPOKUM MPUBJICUYCHHEM MYJIbTUMEIUHHON TEXHUKH, U
COBPEMEHHBIX ITaKETOB MTPHUKIIAAHBIX IIPOTPaAMM.

JucuummHa TpeOyeT 3HAaYUTEIFHOTO 00beMa CaMOCTOSTENbHOI paboThl. OTHeNbHBIC yueOHBIE BOIIPOCH BEIHOCATCS Ha

CaMOCTOATENFHYIO TPOPAa0OTKY W KOHTPOIHUPYIOTCS ITOCPEACTBOM TeKyIIel aTTecTanuu. [Ipr 5TOM OpraHu3yIOTCs TPYIIIOBBIC U
WHIWBUYaIbHBIE KOHCYITBTAIHN.




