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AHHoTtanus

HucuumnuHa «CXeMOTeXHHKAa LHU(POBBIX M HUMIYJbCHBIX YCTPOMCTB» BXOJIUT B
o0pa3oBaTeNbHYI0 HpPOrpaMMy BbICIIEro oOpa3oBaHus — Iporpammy OakanaBpuara I0
HanpaBjieHUuI0 noArotoBkyu/ cnenuanbHocTH 11.03.04 «OnekTpoHMKAa W HAHO3JIEKTPOHUKA»
HanpaBieHHocTH «lIpombliieHHass 3JekTpoHMKa». JlucuuruivHa peanusyercs Kadeapon
«Ne23».

JlucuuiuinHa HalesleHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOUMX KOMIIETEHIIUMI:

[IK-1 «CnocobeH BBINONHATH pacdeT 3JIEKTPOHHBIX NPUOOPOB, CXEM M YCTPOMCTB
Pa3IMYHOTO (PYHKIMOHAIBHOIO Ha3HAYEHUSI B COOTBETCTBUM C TEXHUUYECKUM 3a/laHUEM»

[IK-2 «CriocobeH ocyliecTBIIATh MPOEKTUPOBAHUE 3JIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB PA3JIMYHOTO (YHKIMOHAJIBHOIO HAa3HAYeHHUsS B COOTBETCTBUU C TEXHUYECKUM
3a/laHueM C UCIIOJIb30BAaHUEM CPE/ICTB aBTOMATH3ALUH IPOEKTUPOBAHUS

[1K-4 «CnocoGeH OCyIEeCTBIIATh CKBO3HOE IMPOEKTUPOBaHME LM(PPOBBIX YCTPOICTB C
UCIIOJIb30BAaHUEM TEOPUU CIIOKHBIX LUQPPOBBIX CHCTEM U METOJIOB HMCKYCCTBEHHOTO
MHTEIJIEKTa

CopepxaHue JUCUUIUIMHBI OXBAaThIBA€T KpPYI BOIIPOCOB, CBSA3AHHBIX C H3yUYEHUEM
HOPUHIUIOB pabOThl HMU(POBBIX U UMITYJIbCHBIX 3JEKTPOHHBIX YCTPOMCTB; CTYAEHT MOJy4aeT
3HaHHUSA 00 OCHOBHBIX MPUHIUIAX pean3allMd JIOTUYECKHX 0a3ucoB, 00 3JIEKTPOHHBIX
YCTPOMCTBAX, CTPOAIIMXCS JI1 BBIIOJIHEHUS CIOXHBIX JIOTMYECKUX OIEpaluid, O THUIIOBBIX
CXeMax TEXHHYECKOM peanu3ali HMITYJIbCHBIX YCTpoHCTB. CTyIeHTbl H3ydyaroT 0a30Bble
CXEMOTEXHUYECKUE MIPUEMBI PEAIN3ALINA OCHOBHBIX MMILYJIbCHBIX YCTPOUCTB U THUIIOBBIX CXEM
npeoOpa3oBaHus M TEHEPUPOBAHUS  CUTHAJIOB, MPHOOPETAIOT YMEHUE IPOU3BOJIUTH
CXEMOTEXHUYECKHI aHAJIU3 U CUHTE3 Y3JI0B HU(PPOBBIX 3JEKTPOHHBIX YCTPOMCTB.

[IpenogaBanue AMCUMIUIMHBI IpeAycMaTpUBaeT cieayroue (opMbl OpraHu3aluu
yu4eOHOro mporuecca: JeKIHUH, J1adopaTopHble paldoThl, CaMOCTOATENbHAs paboTa CTylEHTa,
KypCOBOE IPOEKTUPOBAHUE.

IIporpaMMoii IHUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B GopMe IK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 4 3a4eTHBIX eIuHHLbI, 144
qaca.

S13pIK 00yUYEHUS 110 TUCIMITIIMHE KPYCCKUN.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

1.1. Ilenu npenogaBaHusl JUCIUIUTUHBI
Lenbto mpenojgaBaHus SBISETCS W3y4YEHUE NPUHIUIOB paboThl LUGPOBBIX U HMITYJIbCHBIX
AJNIEKTPOHHBIX  yCTPOMCTB, TOJNY4YeHHE 3HAHWKA OO0 OCHOBHBIX TNPUHIMIIAX peaTH3aluu
JOrMYecKuX 0a3ucoB, O MPUHIMIAX MOCTPOSHHS JIEKTPOHHBIX YCTPONCTB Il BBIOJHEHHUS
CJIOKHBIX JIOTHUECKUX OIEPAlii, O THUIOBBIX CXeMaxX TEXHWYECKOH peau3alliii UMITYJIbCHBIX
ycTpoicTB. CTyAEHTBHl U3y4yaloT 0a30Bble CXEMOTEXHHYECKHE MPUEMBl peaan3allMid OCHOBHBIX
UMIYJIbCHBIX YCTPOWCTB M THIIOBBIX CXEM TIpeoOpa3oBaHHWsS M TECHEPHPOBAHUS CUTHAJIOB,
npuoOpeTaloT yMEHHE MPOU3BOJUTH CXEMOTEXHUYECKHH aHalU3 M CHUHTE3 Y3JIOB LU(POBBIX
3JIEKTPOHHBIX YCTPOMCTB

1.2. ucumruiiHa BXOAUT B  COCTaB  4acTH, (OPMHPYEMOH  y4acTHHKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTeNbHON MporpaMMbl BhICIIEro oOpa3oBaHus (Janee —

OI1 BO).

1.3. Ilepeuenn miaHupyeMbIX pe3yJbTaTOB O0yUYEHUS MO TUCHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUUILIMHBI OOy4YarOIIMICS JODKEH 00naiaTh ClEAYIOIKUMU
KOMIIETEHLIMSIMU WIIM UX 4YacTAMHU. KOMIeTeHIIMY U MHAUKATOPBI UX JOCTHKEHUS MPUBEICHBI B

tabmwue 1.
Tabnuna 1 — [lepedyeHb KOMIETSHIMA U UHANKATOPOB UX JOCTHIKEHUS
Konu
Kareropus (rpynma) Kon n HaumeHnoBaHue WHIUKATOPA JOCTUKEHUS
HaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHITHH
KOMIIETEHIINH
IMK-1 Cnocoben
BBINIOJIHATH PacyeT [T1K-1.3.1 3HaTh NPUHLIMIIBI pacyeTa mapameTpoB U
AJIEKTPOHHBIX XapaKTePUCTHK OTICIIbHBIX OJIOKOB aHAJIOTOBBIX U
puOOPOB, CXEM U KU (PPOBBIX AIEKTPOHHBIX TPHUOOPOB.
CTpPOMCTB [IK-1.¥.1 yMeTb NpoBOAUTH OLIEHOYHBIEC PACUEThI
[Ipodeccuonanpuble yerp Y POBOAL H P
I Pa3IMYHOTO XapaKTePUCTHUK JIEKTPOHHBIX TPUOOPOB.
(YHKIIMOHATILHOTO [1IK-1.B.1 BnageTs HaBbIKaMU MpeACTaBICHUS
Ha3HAYCHMUS B PE3yNIbTAaTOB pacyeTa AMEKTPOHHBIX YCTPONCTB B
COOTBETCTBHUU C BU/JIE Ta0ONHII, TpaQUIECKUX 3aBUCUMOCTEH U
TEXHUYECKUM auarpamm
3aIaHUEM
[1K-2 Cniocoben
OCYIIECTBIISATh
MPOEKTUPOBAHUE
AJIIEKTPOHHBIX
p I1K-2.3.1 3HaTh MapipyT IpOEKTUPOBAHMUS
puOOPOB, CXEM U
o AQHAJIOTOBBIX U ITU(POBBIX OJIOKOB JIEKTPOHHBIX
YCTPOWCTB
A3JIMYHOTO MpHOOpOB.
P [1IK-2.Y.1 ymets pa3pabaTsiBaTh
[Ipodeccronanbubie | GYHKIIMOHATHHOTO
MPUHIUITAATIBLHBIE 1 MOHTAXKHBIE 3JIEKTPUUECKHE
KOMIETEHIINH Ha3HAYCHHUS B .
CXEMBI JICKTPOHHBIX YCTPOMCTB.
COOTBETCTBHUU C
I1IK-2.B.1 BnaneTs HaBLIKAMHU ITOATOTOBKHU
TEXHUYECKUM
MPUHITUTTAATBEHBIX U MOHTAXHBIX JIEKTPUUICCKUX
3a/IaHUEM C o
CXEM 3JIEKTPOHHBIX YCTPOUCTB
HCIIOJIb30BaHNEM
CpE/CTB
aBTOMAaTHU3AINU
MIPOCKTUPOBAHUS
I1K-4 Criocoben [1K-4.B.1 BnageTs cnenuann3upoBaHHBIMU
[IpodeccronanpHbIC
OCYIIECTBIISATh CHUCTEMaMU aBTOMATU3UPOBAHHOTO
KOMIIETeHIIUHU
CKBO3HOE MPOSKTUPOBAHMSI JIJIsl CHHTE3a JIOTHYECKHX CXEM,




MPOEKTUPOBAHHE
1 (HpOBBIX
YCTPOMUCTB C
HCIIOJIb30BaHUEM
TEOPHUU CII0KHBIX
U(POBBIX CUCTEM H
METO/IOB
HCKYCCTBEHHOI'O
MHTEIJICKTA

MOJICIMPOBAHUS U Bepu(PHUKauu pa3pabOoTaHHBIX
AYECK CXEM C UCITIOJIB30BaHUEM METOI0B
MCKYCCTBEHHOT'O HHTEJICKTA

2. Mecro aucuumuinnsl B cTpykType OI1
JucuumnnmHa MoxeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS

IpH U3YUYCHUHU CICAYIOIUX OUCHUILINH

— «Marematuka. /luckperHas MaTeMaTHKay;

— «OcHOBBI TPOUTU3ALTII,;
— «DJEKTPOTEXHUKAY;

— «CXeMOTeXHHUKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOMCTBY.

3HaHI/I$I, IMOJIYUYCHHBIC TIpHU H3YYCHHU MaTcpualia HaHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOSITEIIbHOE 3HAYCHHUE, TaK U HCIIOJB3YIOTCS MTPH U3YUYCHUH JPYTUX JUCIUTUIAH:

— «OCHOBBI MUKPOTIIPOIIECCOPHOU TEXHUKID;

— «OJIEKTPOHHBIE IPOMBILIUIEHHBIE YCTPOICTBaY;

— «Jlatunku 1 mpeoOpazoBaTenu HHYOPMAITMOHHO-U3MEPUTEIBHBIX YCTPOUCTBY;

— «DJIeMEHTBI CUCTEM 00pa0OTKH HH(POPMATIHI;

— «MeTtonbl 1 ycTpoiicTBa ITU(GPOBO 0OpaOOTKH CUTHATIOBY.

3. O0BeM u TPyA0EMKOCTh TUCIUTLTAHBI
Jlanapie 00 o0meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTAENBHBIX BHIIOB yueOHOU
paboThI MO AUCHUILTHHE (M pacTpeaeeHrne 3TOH TPYI0EMKOCTH TI0 CEMECTPaM) TPEICTABICHBI B

Tabimue 2.

Tabmmia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIMHBI

. TpynoeMKOCTb O ceMecTpaM
Bun yuebHo# paboThl Bcero NoS NeG
1 2 3 4
Oowan mpyooemMKocmo OuUCYUNIUHDL, 4/ 144 3/ 108 1/ 36
3E/ (uac)
U3 nHux uacoe npaxmuyeckoil n0020MmMoeKu 51 34 17
Ayoumopuwie 3auamus, BCETo yac. 68 51 17
B TOM YHCJIE:
nexuu# (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus (I13),
(dac)
nabopaTtopubie paboTsl (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 45 45
Camocmosamenvnasn padboma, Bcero (4yac) 31 12 19
Buo npomesicymounoit ammecmayuu: 3ayer,
mud¢. 3ager, sk3amer (3auer, dudd. 3ad, JK3., JK3.
OK3.%%*)

wk o
HpI/IMe‘IaHI/Ie: KaHIUOATCKUH 3K3aMCH




4. CopnepxaHue AUCLUILUIMHbBI

4.1. PacnpeneneHue TpyJOE€MKOCTH AUCUUILIMHBI IO pa3fieslaM U BUIAM 3aHATHIA.
Pa3nenspl, TeMBl AUCHUTIINHBL U KX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mumia 3 — Pa3nensl, TeMbI TUCIUILIAHBI, HX TPYI0EMKOCTh

Pa3nensl, TeMBbI JUCIIUIUINHBI Hexumn | 113 (C3) P KII CPC
’ (gac) (qac) (gac) (qac) (gac)
CemecTtp 5
Pa311eJ3 1. ba3oBble cBeqieHNS O ITUPPOBBIX ) 3 )
YCTPOWCTBAX
Pasz[env2. KomOunanuonHsie 1iupoBbie 4 4 5
YCTPOWCTBA
Pazzmen 3. DiieMEeHThI NaMATH U 4 8 3
MTOCJICJIOBATEIILHOCTHBIC IU(POBBIEC YCTPOUCTBA
Paznen 4. Ananoro-uu¢poBsie U ) 3 1
1uudpoaHaIoroBblie NpeodpazoBaTeNn
Pasgen 5. I'eHepaTOpHBIE CXEMBI 5 4 2
Pasmen 6. CpenctBa TOMIEPKKH pa3pabOTUHMKa
3JEKTPOHHBIX CXEM. 2 12 2
Htoro B cemecTpe: 17 34 12
Cemectp 6
BrimonHenue KypcoBoii paboThI 17
Hroro B cemectpe: 17 19
Hroro 17 0 34 17 31

HpaKTI/I‘-ICCKaSI IMoAroTOBKa  3aKJIr04acTCA B HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

o0ydJaronuMucs

ONpEAeNEHHbIX  TPYIOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oyxayuien

poeCCUOHATBHON AEATEIbHOCTHIO.

4.2. CopnepxaHue pa3IesioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3felioB U TeM JIEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6n1/1ua 4 — CO,Z[Cp)KaHI/IC pasaciioB M TEM JICKOIMOHHOT'O ITMKJIA

Howmep paznena

Ha3Banue u copeprkanue pa3ieioB ¥ TEM JICKITMOHHBIX 3aHATHHA

1

Tpansucropuble kmoud W ¢GuU3NYECKas peanu3alus JOTHYEeCKHX
¢byukui. [loctpoenne 6a30BbIX JTOTHYECKHUX 371eMEHTOB (JID) OCHOBHBIX
cepuit: TTJI, TTJI-IL, 3CJI, MOII u KMOII. Lludpossie UHTETrpaIbHbIE
CXeMBbl, HX  pa3HOBUAHOCTH. CpaBHUTENbHBIE  XapPaKTEPHUCTUKU
JIOTUYECKUX WHTETPATBHBIX MUKPOCXEM PA3IMIHBIX CEPHUH.

[lpyHIMOBl  cuHTE3a KOMOMHAIMOHHBIX cxeM. KomOMHAaIMoHHbIE
OTICPAIIMOHHBIE  3JEMEHTHl BBIYMCIUTENFHONH TexHUKH. IluHBI W1
ynpaBieHue uMH. CuHHTE3 MYJIbTHIIEKCOpPA M JAEMYJbTHILIEKCOpA.
CxeMbl KOHTpOJIS mepenaun JaHHbIX. CHHTE3 U(POBOro KoMIapaTopa.
Mudparopel, aemudpatopsl U npeodpasoBarenu kozios. [loctpoenue
KOMOMHAIIMOHHBIX ~ cymMMmaropoB. IIporpammmpyembie  JOrH4YecKue
MaTpUIBbI: TPUHIOUWIIBI OPraHu3alu, pa3HOBUIHOCTH.

HOCTpOCHI/IC CTaTUYCCKOI'O TpHUITECPA. OCHOBHBIE Pa3HOBHUAHOCTHU




TPUTTEPOB, IPUHIUILI X (HYHKIIMOHHUPOBAHUS. DIEMEHTHI CTATUYECKOM
n puHamuyeckod mamsatd Ha MOIT u KMOII-anemenrtax. [TpuHIumns:
CHUHTE3WPOBAHMS JIOTHUECKUX CXeM C mamsAThio. [locienoBarenbHOCTHBIE
ONEpPalMOHHbIE DJIEMEHTHl BBIYMCIUTEIBHOW TEXHUKHU. Peructpsi:
KJaccupuKanus, TPUHIUI MMOCTpoeHHs. OpraHu3anus CYCTYUKOB H
MEePECUYCTHBIX CXEM. SI3bIKM OnUcCaHus MU(PPOBBIX CXEM.

4 [Mpunnunsr noctpoenust ALIL. IlapannenbHblii  aHazoroBo-uuppoBoOi
npeoOpaszoBarenb; mnocnenoparenbHbid AL, ALl ¢ mopa3psaHbM
YpaBHOBEIIMBAaHHEM. BpeMs-UMIyJIbCHbBIE W YaCTOTHO-UMITYJIbCHBIE
npeoOpazoBarenu. [locTpoeHne mudppo-aHATOTOBBIX MpeoOpa3oBaTeei
Ha PEe3UCTUBHBIX MAaTPHUIlAX.

5 ABTOKONE0aTeNbHBIE ~ MYJNBTUBHOPATOpPHl M HUX IOCTPOEHHE Ha
OUIOJSIPHBIX TPAH3UCTOPAX, OMEPAIMOHHBIX YCHUIUTENSAX, JOTHYECKHX
aneMeHTax. JKaymmue MyJIbTHBHOpATOPBl U WX IOCTPOCHHE Ha
OWITOJSIPHBIX TPAH3UCTOPAX, OMEPAIMOHHBIX YCHIUTEISAX, JOTHYCCKHX
anemMeHTax. [‘eHepatopsl JWHEHHO WM3MEHSIONIETOCS  HAIMPSHKEHUS
(I'JIMH). TIpocteimmit I'JIMH na Tpansucropruom kitoue. ['JIMH co
CcTabMIM3aTOPOM TOKa, KomreHcannoHHbi ['JIMH ¢ oOpaTHO# CBA3BIO.

6 CpencTBa noaepKKu pa3paboTUHKa 3JEKTPOHHBIX CXEM.

Tema 3.1. EWB — cucrema MozeaMpoBaHUS MU aHAIW3a aHAJIOTOBBIX
AIIEKTPUUYECKUX U MHU(POBBIX IEKTPOHHBIX CXEM

Tema 3.2. Multisim — cucrema MOAETUPOBAaHUS U MPOTrPaAMMHPOBAHUS
CXeM JUIsl aHaJoroBOM, UHU(POBOH U CHIOBOW DJIEKTPOHUKH B
00pa3oBaTeNbHON U UCCIIE0BATENILCKOM 00IaCTAX.

Tema 3.3. KiCAD — cucrema pa3paOOTKM 53JIEKTPUYECKHX CXEM U

NCYaTHBIX IJIaT HI/I3KO6IOI[)K6THBIX SJICTTPOHHBIX YCTpOﬁCTB.

4.3. Ilpaktuyeckue (ceMUHAPCKHUE) 3aHITUS
TeMbl mpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TaOIHIIE 5.

Tabmuua 5 — [IpakTudeckue 3aHATHs U UX TPYIOEMKOCTb

3 anx Ne
Ne | Temsl npaktuyeckux | POpMBI MPAKTUYECKUX | TpPyJOEMKOCTh, |IPAaKTHUECKOH |pa3aena
o/a 3aHATHI 3aHATHI (dac) IIOJATCOTOBKH, | JACIUII

(Jac) JIUHBI

Y4eOHBIM MIIaHOM HE MPETyCMOTPEHO

Bcero

4.4. JlabGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYA0EMKOCTh

N3 aux No
No TpymoeMKOCTh, | IpaKTHYECKOH | pa3aeiia
HaumeHnoBanue 1abopaTopHbIX paboT PyA - | TP pasi
n/a (gac) IOATOTOBKH, | JUCIIHII
(uac) JIMHBI




Cemectp 5

1 | UccnenoBanue nornueckoro diementa M-HE 3 3 1,6
2 | Cunre3 KOMOMHAIIMOHHEIX CXEM 3 3 2,6
3 | CuHTE3 perucTpoB 4 4 3,6
4 | CuHTe3 NepecyeTHON CXEMBI 4 4 3,6
5 | UccnenoBanue aHanoro-1u@poBoro u 4 4 4,6
1M po-aHAJIOrOBOT0 NpeodpazoBaTeiet
6 | HUccinemoBanue aBTOK0JI€0aTEILHOIO 4 4 5,6
MyJIbTUBHOpaTOpa Ha OUIIONSIPHBIX
TpaH3UCTOpax
7 | UccrnenoBanue penakcarmOHHbIX 4 4 5,6
TFE€HEPAaTOPOB HAa OCHOBE ONEPALIMOHHOIO
YCUJIUTEIS!
8 | UccnenoBanue UMITyJIbCHBIX YCTPOMCTB Ha 4 4 5,6
JIOTMYECKUX JIEMEHTax (UcCcieloBaHKe
aBTOKOJIEOATEIBHOTO M KIYILEro
MYJIbTUBHOPATOPOR)
9 | UccnenoBanue UMIyIbCHBIX YCTPONCTB Ha 4 4 5,6
JIOTMYECKUX 3JIEMEHTax (UccieloBaHue
MHOT0()a3HBIX MYJIBTUBUOPATOPOB U
¢dopmupoBaTesst KOPOTKUX UMITYJIbCOB)
Bcero 34

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOJIHEHHE KypPCOBOM PabOTHI

Ilenp KypcoBOM paboOTBI: OCBOGHHE METOJOB  pacueTa, CXEMOTEXHHYECKOIro
MIPOEKTUPOBAaHMsI, KOHCTPYHUPOBAHUS pealbHbIX YCTPOMCTB IMGPOBOH U HUMIYJIbCHOU
IEKTPOHUKM M MOJAEIMPOBaHUSA UX paboTel. Ilpu BBIMONHEHMM MpOEKTa JOKHO OBITh
pa3paboTaHO 3JEKTPOHHOE YCTPOMCTBO B COOTBETCTBUU C MPEIJIOKEHHOIN CTPYKTYpPHOH cxemMoi
U UCXOJHBIMH JaHHBIMH, KOTOpOE 00ecnednsio Obl 3aJaHHYI0 TOYHOCTh U Ka4eCTBO PabOoThI.

YacoB nmpakTU4ECKON NOArOTOBKHU: 17
[IpumepHbIe TeMbI 3a1aHUI HA KypCOBYIO paboTy npuBeeHsl B pazaene 10 PIII.

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboThl U €€ TPYA0eMKOCTh NPUBEIEHBI B Ta0nuLe 7.
Tabauna 7 — Bunbl camocToATeIbHONU pabOThI M €€ TPYJOEMKOCTh

. Bcero
Bun camocTosTensHOM paboThI ac ’ CemecTp 5, uac CewmecTp 6, uac
1 2 3 4
N3ydeHne TeopeTHIecKoro Marepuaia 4 4

qucturuHel (TO)

Kypcosoe npoektupoBanue (KII, KP) 19 19

Pacuerno-rpaduueckue 3amanus (PI'3)

Brimonnenue pedepara (P)

[ToaroToBka K T€KylemMy KOHTPOJIIO

ycneBaemoctu (TKY) 4 4
Jomamnee 3aganue (/13)

KonTponbabie paboTsl 3a0uHuKoB (KP3)

[ToaroToBka K MpOMEKyTOYHOM 4 4

artecrauuu (ITA)

Bcero: 31 12 19




5. TlepeueHb y4eOHO-METOAMYECKOTO OOECTICUCHHSI

JUISL CAMOCTOSTEIbHON pabOThl 00yUaAIOUINXCA M0 TUCHUIUIUHE (MOIYJIIO)
Y4eOHO-MeTOAnYeCKHe MaTepualibl JUIsl CAaMOCTOSITENIbHON padoThl OOYyYarOIIMXCsl yKa3aHbl B

oo 7-11.

6. IlepeuyeHb nmevaTHBIX U IEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUYEOHBIX U3/IaHUMN IpUBEIEH B TalbuIe 8.

Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUeOHBIX U3AaHUM

Komuuectso
SK3EMILISIPOB B
ugp/ bubnuorpaduueckas ccpuika 6I/I6JII/IOTP;KG
URL anpec
(Kpome AIIEKTPOHHBIX
SK3EMILISIPOB)
004.31(075)/Y217. [Hudposas cxemorexHuka: ydeOHOEe mocoOue/ 80
E. I1. YrpromoB. - 2-¢ u3n., nepepad. u AOI. -
CII6.: BXB - IlerepOypr, 2007. - 782¢
621.38(075)/0-60 AHanoroBass W 1udpoBas  SIEKTPOHHUKA: 67
noJHbIA Kypc: ydeOnuk / HO. @. Omamgumii,
O.Il. Tnynkun, A. W. T'ypos; Pen. O. IL
I'mynkun. - M.: T'opsiuas naunus - Tenekom,
2005. - 768 c.
http://e.lanbook.com/ | ABepuenkoB, O.E. CxeMoTexHHKa: anmnaparypa
book/4141 U TpOorpaMMbl. [DNEKTpOHHBIA pecypc| —
OnektpoH. nan. — M. : JIMK Ilpecc, 2012. —
588 c.
https://znanium.com/c | Tutne,Y. [loaynpoBogHMKOBas CXEMOTEXHHKA.
atalog/document?id=1 | Tom II [Dnextponnsiii pecypc] / Y. Turne,
80301 K.Ienk; Ilep. ¢ vem - 12-e uzn. - M.: JIMK
IIpecc: Jomaka, 2009. - 942 ¢
https://radiohata.ru/ot | llectepkun A. H. Cucrema MoeTupoOBaHus U
her/1329-sistema- UCCIIE0BAHNS PAJIUOIEKTPOHHBIX YCTPOUCTB
modelirovaniya- Multisim 10 [DnexrpoHHBIii pecypc] — M.:
multisim-10.html JIMK TIlpecc, 2012.
004 C 92 CxeMoTexHUKa OBM. Nmuranmonnoe 80
MOJICJTUPOBAaHUE OIEPAMOHHBIX 3JIEMEHTOB:
METOJUYECKHE yKa3aHUs K  BBIIOJHEHUIO
nabopatopHbix pabot. / C.-Ilerep0. roc. yH-T
a’pokocM. mpubopocTpoenusi; coct.: O. H.
Kypcanos, A. A. Ky3nenosa, A. B. AKCeHOB. -
CII6.: Uzn-Bo I'YAIL 2015.
http://e.lanbook.com/ | ba6uu H.I1. OcHoBBI U pOBOI
book/60977 CXEMOTEXHHUKH: YuebHoe nocodue.

[Dnextponnsiii pecypc] / H.IL. babuu, U.A.
Kyxos. — M.: IMK Ilpecc, 2010. — 480 c.

https://znanium.com/c
atalog/document?id=3
46727.

yueO.
nocooune/ A.E. Hemmporckuii [m mp.] - M.:
Nudpa-Nuxenepus, 2019. - 200 c.

Hemuposckuii, A.E. DOnekTpoHuka:




https://znanium.com/c | Xappuc, .M. HudpoBas cxemMOoTeXHUKA U

atalog/document?id=3 | apxurekrypa kommnberotepa / JI.M. Xappuc, C.JI.

42318 Xappuc; niep. ¢ anri. Imagination
Technologies. - M.: IMK IIpecc, 2018. - 792 c.

7. TlepedeHb 37IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(OPMAaLIMOHHO-TEIIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
Ilepeuens ANEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB MH(pOPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JAMCLMILIUHBI
npuBeeH B Tabauue 9.

Tabmuna 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX PpPECypcoB HH(GOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHN ceTu «IHTepHeT»
URL anpec HaumenoBanue

He npenycmotpno

8. ITlepeyeHp HHPOPMALMOHHBIX TEXHOIOTUN
8.1. [lepeyerr mporpaMMHOTO OOECIIEUCHHS, HCIOIB3YEMOIr0 TMPU OCYIIECTBICHUH
00pa3oBaTeNbHOrO MpoIiecca M0 AUCIUILTHHE.
[Tepedyens ucmosb3yemMoro mporpaMMHOTo o0ecriedeHus mpeacTasieH B Tadmuiie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTO 0OecTeueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX pu
OCYIIECTBICHIH 00pa30BaTENIFHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHbp HCMONB3YEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTaBICH B
tabymue 11.

Tabmuna 11— Ilepedens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmortpeno

9. MarepuansHO-TeXHUYECKas Oa3a
CoctaB  MaTepualIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON s  OCYIIECTBIICHHS
00pa3oBaTeNFHOrO Mpoliecca Mo AUCHUILIHHE, TPeAcTaBieH B Tabnumel2.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBanue coOcTaBHOM 4acTH Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOAMMOCTH )

MynbTuMeanitHas TEKINOHHAS Y AUTOPHSI

2 | KonGrotepHslit Kiacc

10. OueHouHsble cpeAcCTBa AJi MPOBEAEHUS TPOMEXKYTOUHON aTTECTALlUN
10.1. CoctaB OLICHOYHBIX CPEACTBIJS MPOBEACHUA MPOMEKYTOUHOM aTTecTaluu
oOydaromuxcs Mo AUCUUIUINHE TPUBEACH B Tabnuie 13.
Tabmmia 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOTHOM aTTECTAIINH

| Bua npomMeXyTOYHOM aTTecTaluu | [IepeueHb OLIEHOYHBIX CPEJICTB




OK3aMeH Crnrcok BOIpOCOB K 9K3aMEHY;
Tectsl.

BoinonHenue KypcoBoil paboThl DKcrepTHas OIIEHKAa Ha OCHOBE TPeOOBaHMN K
COJIEPKAHUIO KypCcoBOH paboThI o
JUCLUILIMHE.

10.2. B xadecTBe KpUTEPHEB OLEHKA YPOBHSI C(HOPMHUPOBAHHOCTU (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroUMMUCs MpUMEHseTCs S5-OamipHasl IIKajga OLEHKH CPOPMHPOBAHHOCTHU
KOMIIETEHIMI, KOTopas rpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCHOIB30BATHCS

100-0ammpHas  IIKasia

MOJYJIbHO-PEUTUHIOBOM ~ CHCTEMbl  YHHMBEpPCUTETa,  IpaBUIIa

HUCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu oleHKH YpOBHS CHOPMHPOBAHHOCTH KOMIICTCHIIUN

Or1eHKa KOMITETEHITUN

5-0aiUIbHAs IIKaIA

XapakreprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— 00yYarOIIHIACS TTyOOKO M BCECTOPOHHE YCBOWIT IIPOTPAMMHBIN MaTepHal,

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3JIaraer;

— ONMUpasCh Ha 3HAHUS OCHOBHOW W JIOMOJNHHUTEIBHON JIMTEPaTypHI,
TECHO NPHBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C TIPAKTHYECKOM
JESITEIILHOCTHIO HAPABIICHHS;

— yMeJIo 000CHOBBIBAET U apPTyMEHTUPYET BbIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI M 000OIIEHHS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIENMATIN3UPOBAHHBIX OHITHIA.

«XOpOoLIO»
«Ga4uTCHO»

— O0yYarOIIMIACST TBEPJO YCBOWJI MPOTPAMMHBIA MaTepuajl, TPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro, OIMpasch Ha 3HAHUS OCHOBHOM JINTEPATYPBI;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTE;

— YBSI3bIBAa€T YCBOEHHBbIC 3HAHHS C MPAKTHUYECKON JesATEIIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI U 000OIEHMS;

— BJIAJEET CUCTEMOU CIIeLIMAIU3UPOBAHHBIX TTOHITHIA.

«yJIOBJIETBOPUTEIILHO
«3a4TEHO»

— O0OYYarOIIMIACST YCBOJI TOJIBKO OCHOBHOWM TMPOTPaMMHBIM MaTepuas, 1o
CYIIECTBY M3JIAaracT €ro, OMpasich Ha 3HAHWS TOJIBKO OCHOBHOM JINTEPATYPHI;
— JIONYCKaeT HECYIIECTBEHHbIE OMUOKH U HETOYHOCTH;

— ACOBITHIBAET 3aTPYJHECHUS B NPAKTUYECKOM NPUMEHECHUM 3HAHUU
HaIpaBJICHUS;

— c1abo apryMEHTUPYET Hay4YHbIC MTOJIOKEHNS,

— 3aTpyIAHACTCS B OPMYITUPOBAHUHN BHIBOJIOB M 00OOIIICHHUI;

— YaCTHUYHO BJIAJICET CUCTEMOH CHelMalIN3uPOBAHHBIX ITOHSATHH.

«HEYOBJIETBOPUTEIIHHO
«HE 3aYTCHO»

— 00yYaroIMiACs He YCBOWJI 3HAUMTEIbHOM YacTH MPOrPaMMHOTO MaTepraa;
— JIONyCKaeT  CYIIECTBEHHBbICE  OMMOKKM W  HETOYHOCTH  TPH
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HaIIPaBJICHUM;

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHUIA;,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He OpMYIIHPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIK UHBIE MaTEpUaJIbL.
Bomnpocs! (3agaun) 11 5K3aMeHa rpeJicTaBiieHsl B Tadnuue 15.

Tabnuna 15 — Bonpocsl (3aaa4un) 1 9K3aMeHa

Ko
Ne n/mt [lepedyenpb BonpocoB (3a1au) Uist SK3aMeHa A
UHAMKATOpa
1 ba3zosslit tornueckuit 3seMenT TTJI U ClI0KHBI HHBEPTOP IK-1.3.1

TTJI

2 bazosrie mornueckue aementsl KMOIT I1K-1.3.1




3 BpIXoHOM Kacka JIOTUYECKOr0 3JIEMEHTA C TPEMS I1K-1.3.1
COCTOSTHUSIMU
4 Cratuueckuil TpUrrep Ha TpaH3UCTOPaxX IIK-1.3.1
5 CraTu4ecKuil TpUITEp Ha JOTMYECKUX AJIEMEHTaX I1K-1.3.1
6 RS-tpurrep na snementax lleddepa u [upca, cunxponnsni | [1K-1.3.1
U AByXcTyneHyaTelii RS-Tpurrepst
7 D-tpurrep (c cuntezom Ha JK-Tpurrepe) I1K-1.3.1
8 T-tpurrep (c cuare3oM Ha JK-Tpurrepe) IIK-1.3.1
9 YuuBepcanbublii JK-Tpurrep I1K-1.3.1
10 DNeMEeHThI IMHAMUYECKON maMsTu (0 JHO- U IK-1.3.1
TPEXTPAH3UCTOPHBIE CXEMBbI)
11 [Tporpammupyembie JIOTHYECKHE MaTPHUIIBI — 00IIHe IK-1.3.1
MIPUHIIMIIBI OPraHu3aluu
12 OrnepalinoHHbIC FTIEMEHTHI BRIYUCIUTEIbHON TeXxHUKH: muHbl | [1K-1.3.1
13 CxeMa MaKOpPUTAPHOTO KOHTPOJIS I1K-1.3.1
14 Cxema KOHTpPOJISl IO MOAYJIIO JIBa [IK-4.B.1
I1IK-1.B.1
15 Cxema KOHTpOJIS IO KOy XAOMMUHTa [1IK-4.B.1
I1K-1.B.1
16 CuHTE3 KOMOMHAITMOHHOM CXeMBbI ITU(POBOTO KOMITapaTopa I1K-4.B.1
IIK-1.B.1
17 CuHTE3 KOMOHMHAIIMOHHOM cXeMBbl g paTopa [1K-4.B.1
I1K-1.B.1
18 CuHTE3 KOMOMHALMOHHOW CXEMBI JIMHEHHOr 0 AeuudpaTopa [1IK-4.B.1
I1K-1.B.1
19 CuHTE3 KOMOMHALMOHHOM CXEMBI TUPAMUIATIBHOTO IIK-4.B.1
nemmdparopa I1K-1.B.1
20 CuHTe3 MyJIbTUILIEKCOpA IIK-4.B.1
I1IK-1.B.1
21 CuHTe3 nemMyapTUILIEKCOpa IIK-4.B.1
I1K-1.B.1
22 ITocTpoeHne cTaTUUECKOIO PETUCTPA; OpraHU3alus BbIBOJA IIK-4.B.1
nH(popMaIuu U3 peructpa u GopmMupoBaHue IIK-1.B.1
OCBEJIOMUTEJIbHBIX CUTHAJIOB
23 [TocTpoeHue caBUTAIOIIETO PErucTpa [1K-4.B.1
I1K-1.B.1
24 CuHTE3 CyMMHPYIOLIETO U BBIYUTAIOIIETO CYETYUKOB CO [IK-4.B.1
CKBO3HBIM IEPEHOCOM I1K-1.B.1
25 CuHTE3 CyMMHPYIOLIETO U BBIYUTAOLIETO CYETYMKOB C IIK-4.B.1
MapajyIeIbHBIM IEPEHOCOM I1K-1.B.1
26 CuHTE3 CyMMHPYIOIIETO U BBIYUTAOLIETO CYETYMKOB C IIK-4.B.1
MOCJIEAOBATENBHBIM NEPEHOCOM IIK-1.B.1
27 [Mudpo-ananoroseie mpeoOpa3zoBaTeNid Ha PE3UCTUBHBIX [1K-4.B.1
MaTpHUIax I1IK-1.B.1
28 [TapajuienbHbIi aHAIOrOBO-IIM(POBOI IpeoOpa3oBaTEIb IK-1.V¥.1
29 [TocnenoBarenbubiit ALIIT u ALIIT ¢ mopa3psiaHbim I1IK-1.V.1
YPaBHOBEUIMBAaHUEM
30 [Tocnenosarensubiit ALIT u AL ¢ mopa3psaHbim IIK-1.V.1
YpaBHOBEUIMBAaHUEM
31 ABTtokoneOaTenbHblil MyapTHBHOpaTOp Ha BIIT IIK-1.¥.1
32 ABTOKOJIe0aTeNbHbIN MynbTUBHOpaTOp Ha OY IIK-1.¥.1




33 ABTOKOIE0aTENBHBIN MyIbTHBHOpaTOp Ha JID IIK-1.¥.1
34 Knymmii myasTuBuOpaTop Ha OY IIK-1.V.1
35 Kyt mynsTHBHOpaTop Ha JID IK-1.¥.1
36 Koyt mynsTuBuOpatop Ha BIIT I1K-1.3.1
37 ['eneparopsl TuHEHHO U3MEHsIONIerocs Hanpspkenus: oomme | [1K-1.3.1
ceenenus, npocrermui ['JIMH Ha TpaH3ucTOpHOM Kilroye

38 I'JIMH co ctabuimn3aTopoM TOKa I1K-1.3.1
39 HuTerparop Mumepa I1K-1.3.1
40 Komnencarmonnsiii ['JIMH ¢ 06paTHOH CBS3BIO I1K-1.3.1
41 CpenctBa noaepKKu pazpaboTurKa 3JIEKTPOHHBIX CXEM I1K-2.3.1
42 Otanbl pa3pa0b0TKH KOMOMHAIIMOHHBIX U IIK-2.V.1

MIO0CJIEI0BATEIbHOCTHBIX CXEMCXEM
43 SI3b1KK onMcaHus TU(BPOBBIX CXEM [1K-2.B.1
Bomnpocs! (3agaun) nuis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

Ta6muia 16 — Boripocs! (3amaun) mist 3auera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agau) Ans 3aueta / qnudd. 3aueta ——
Y4eOHBIM IJIAHOM HE TPEYyCMOTPEHO

[lepeyenp Tem Uii KypCOBOTO TPOCKTHPOBAHUS/BBIONHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B Tabmmie 17.
Tabmuua 17 — IlepeueHp TeM 715l KYPCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHUSI KyPCOBOM paboThI

[IpumepHbIil epeyeHb TeM JUIsl KypcOBOTO IPOEKTHUPOBAHNUS/BBITIOTHEHUS

Ne n/n .
KYpCOBOH paboThI

1 YcrpoiicTBo hopMupoBaHUs 3aJaHHON UMITYJIbCHO-BPEMEHHON KOJJOBOM
rpynnsl (0 BapHaHTaMm)

2 [udposoii Taiimep (110 BapuaHTam)

3 ['eneparop nceBaoCIy4aiiHBIX CUTHAJIOB (IO BApHAHTaM)

4 CeJieKTOp UMITYJIBCOB 3aJaHHOM JTUTEIHHOCTH (110 BapUaHTam)

5 [{udposbie yack (110 BapraHTam)

6 VY CTpolCcTBO yIpaBisieMoil 3a1€pKKU UMITYJIbCHBIX CUTHAJIOB (110
BapuaHTaM)

7 YcrpoiicTBO peoOpa3oBaHusi HUHTEPBAJIIOB BPEMEHHU, IEPUOA U YaCTOTHI B
uudpoBoii Ko (1o BapuaHTam)

8 Y CcTpoiCTBO M3MepeHus Ieproia CUTHAJIOB (110 BapUaHTaM)

Bonpocel g mpoBeneHHs IPOMEXYTOYHOM aTTecTallMd B BHJE TECTHPOBAHUS

MpeaCcTaBiIeHbI B Tabue 18.

Tabmuma 18 — [lpuMepHbIii IepedeHb BOMPOCOB ISl TECTOB

Ne . Kon
[IpumMepHEBIi TepeyeHb BOIPOCOB ISl TECTOB
11/T1 WHJIUKATOpa
1 HNHCTPpYKIMA: NPOYMTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE. K kaxnoi
YcTraHoBHUTE Ha3HAUEHHUE PA3IMYHBIX (POPM MPEICTABICHUS NO3UIMH,
JIOTHYECKUX (PYHKIMH AJ1s pa3pab0TKH KOMOMHAIIMOHHBIX CXEM. JAAHHOI B
dPopma Hasnauenue JIeBOM
1. Tabnuua uctunnoctu | A. Ilpeacrasisier ¢pyHKUMIO anreOpsl crojdue,
JIOTUKH B (hOpPME JIOTHUECKON CYMMBI noadepure
3JIEMEHTAPHBIX JOIMYECKHX COOTBETCTB
pOM3BEACHUI Ha0Opa MepeMeHHbIX, YIOLILY 10




Ha KOTOPOM OHA paBHa €/IMHUILIE,
IpUYeM NepeMEeHHbIE, PABHbIE HYIIIO,
3aIIUCBIBAIOTCS C UHBEPCHUEH.

1 (12370107009 33
MpPaBoM
CTOJIOIE
IIpaBuiabH
blil OTBET:
1-B, 2-A, 3-
Du4-C.




MO3UIHIO B
MpPaBoM
CTOJIOIE
IpaBuibH
blil OTBET:
1-B, 2-A, 3-
Du4-C.




3. KoHBIOHKTHBHASA
HOpMasbHas Gpopma

C. YcraHaBiuBaeT COOTBETCTBHE
MEXy BCEMHU BO3MOXHBIMU
HabOpaMH JTOTUYECKUX MTEPEMEHHBIX,
BXOJISIINX B JJOTHYECKYIO (DYHKIINIO, U
3HaueHUsIMU QYHKIUHU B popme
HPSIMOYTOJIBHOM TaOJIUIIBI, B KOTOPOM
PSZIOM PACIIONIOKEHHBIM KJIETKam
COOTBETCTBYIOT COCETHHE

Ha0OPBI BXOJHBIX MEPEMEHHBIX

MO3UIHIO B
npaBoM
CTOJIOIE
IIpaBuiabH
bl OTBET:
1-B, 2-A, 3-
D u4-C.




(K0I10B), @ B caMUX KJIETKax 3aliCaHbl
3HaYeHUs PYHKIINH, OTPE/ICIICHHbIE
JUISI 3TUX KOJIOB.

4. Kapra Kapno D. IlpeacrapmsieT GyHKIINIO anreOpbl
JIOTHKH B (hopMe JIOTHIECKOTO
MIPOU3BEICHUS IIEMEHTaPHBIX
JIOTUYECKHUX CyMM Habopa
MEPEeMEHHBIX, HA KOTOPOM OHa paBHa
HYJII0, IPUYEM IEpEMEHHbBIE, PaBHbBIE
€MHHUIIE, 3aIUCHIBAIOTCS C
VHBEPCUEH.

HNHCTPpYKIUA: NPOYUTANTE TEKCT H YCTAHOBUTE
M0CJIeJOBATEIbHOCTb.

PaccraBbTe 3Tansl pa3pabOTKU pelakcalliOHHOTO FeHepaTopa
curHazia tumna measap Ha OY B paBWIIbHOM MOCJIE10BATEILHOCTH.
A. Pacuér nepuopa ciae10BaHus UMITYJIbCOB.

B. Bei6op ko3¢ duirienta geneHus BBIXOIHOTO HAMPSKEHUS IS
HeuHBepTHpyo1ero sxoaa OV.

C. Pacuér nenuresns BBIXOJHOTO HANPSDKEHUS IS
HeuHBepTHpyolero sxoaa OV.

D. Tectuposanue cxemsl ¢ nomousto SPICE MmoaenupoBanus.

3anuinTe COOTBETCTBYIOLIYIO MOCJIE€A0BATEILHOCTh OYKB CJleBa
HAINpaBo.
IIpaBuabHblii oTBeT: B, A, C, D.

NHcTpyKuusi: npoYuTaiiTe TEKCT, BbIOepUTe NPABUJILHBIN OTBET
U 3aIIMIIUTE APTYMEHThI, 000CHOBBIBAKOIIIME BHIOOP 0TBETA

Breibepute W3 HWKENEPEUUCICHHBIX  KOMIIOHEHT,  KOTOPBIH
WCTIONB3YyeTCs Il (UIBTpPAIMd  BBICOKOYACTOTHBIX IIIYMOB B
AaHAJIOTOBBIX CXEMaX.

A. Kongencarop.

B. Pesucrop.

C. Tpansucrop.

D. UHayKTUBHOCTS.

IIpaBuabHblii oTBeT: A. KoHneHcarop.

Hucrpyknus: IlpounTaiiTe TeKCT, BbIOEpHTE TNPABUIbHBbIE
BAPUAHTHI OTBETA M 3aNHUIINTE APryMEHTbl, 000CHOBbIBAIOIIIHE
BbIOOP O0TBETOB

IlepeuucinTe mapaMeTpbl, KOTOPBIE OMPEACTSIOT OBICTPOICHCTBUE
U (pPOBOTO JOTUYECKOTO AIIEMEHTA

A. Bpems nepekitoueHusl.

B. IloTpebnsiemast MOIIHOCTS.

C. BxonHas 1 BBIXO[HAS €eMKOCTb.

D. BeixosiHO€ CONTPOTUBIICHHE.

IpaBuiabHblii oTBeT: A. Bpemsa nepexmtouenusi, C. Bxomnas u
BBIXOAHAsA eMKOCTh. D. BbIX0/IHOE CONTPOTUBIICHHE

HNHCTpYKIMSA: NPOYUTANTE TEKCT U 3aNIMIIUTE Pa3BePHYTHIN
000CHOBAHHbBII 0TBET

NMO3ULIHIO B
NnpaBoM
CTO0JIOIE
IMpaBuibH
blii OTBET:
1-B, 2-A, 3-
Du4-C.




Jlornyeckue ypoBHH B IUPPOBBIX CXEMaX - 3TO. ..

I[IpaBu/bHBINH OTBET: JJOTUYECKHE YPOBHU — 3TO COCTOSHUS
HanpspKeHus, npeacrasisonue jorudeckue 0 u 1. OObIYHO HU3KHIMA
ypoBeHb HanpsbkeHus (Hanpumep, 0 B) npencrasnser nornyeckutii 0,
a BBICOKMI YpOBEHb HanpspkeHus (Hanpumep, 5 B) npeacrasnser
Joru4eckyo 1.

HNHcTpyKuus: npoYnTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
OnpeneneHyst TUIIOB YJIEKTPUUECKUX CXEM.

Tun cxemsl OrnpenenexHue

1 Cxema cTpyKTypHas A JIoKyMeHT, TOKa3bIBarOIIUI
COEJIMHEHHMS COCTABHBIX YaCTEU
uznenust (yCTaHOBKH) U
ONPEIEAOINN TPOBOJA, KIYTHI,
ka0enu uian TpyOonpoBOIbI,
KOTOPBIMH OCYIIECTBIISIFOTCS 3TU
COEIMHEHUS, a TAK)KE MECTa UX
IIPUCOEAMHEHUN U BBOAA (Pa3beMBI,
IJ1aThl, 32KUMBbI U T.I1.)

2 Cxema B JlokymeHT, onpeaenstommin

(yHKIIMOHAIbHAS OCHOBHBIC (DYHKITMOHAJIbHBIE YaCTH
M3CIHS, UX Ha3HAUCHUE U
B3aMMOCBS3HU

3 Cxema C J1oKyMEHT, OIpenesonIii

MPUHITATTAATIEHAS ITOJIHBIM COCTAB DIIEMEHTOB U

B3aUMOCBS3U MEXIY HUMHU U, KaK
MIPaBUIIO, AIOLIU MTOTHOE
(zeranbHOE) MPEACTABICHUS O
MPUHIIMIIAX PaOOThI U3AETUS
(YCTaHOBKH)

4 Cxema MOHTa)KHast D. JlokyMeHT, pa3bsICHSIIOINI
IIPOLIECCHI, TPOTEKAIOLIUE B
OTJIENbHBIX (DYHKIIMOHAIBHBIX HEMAX
n3nenus (yCTaHOBKHU) WITH U3JEIHS
(yCTaHOBKH) B 1I€JIOM

K xaxxnoii no3uuum, 1aHHOMH B JIEBOM CTO0JI01e, MoaA0epuTe
COOTBETCTBYIOIIYIO NO3ULHMIO B IPABOM CTOJI0IE

[IpaBunbHbIl oTBET: 1-B, 2-D, 3-C, 4-A.

HNHCTPpYKIMA: NPOYUTANTE TEKCT H YCTAHOBUTE
MOCJIeI0BATEIBHOCTD.

PaccraBbTe 3Tansl pa3pabOTKH KOMOMHALMOHHBIX CXEM B
IIPaBHWJIBHOM MOCIEI0BATEIBHOCTH.

A. TIpeoOpazoBaHue JTOTHYECKUX BBIPAKEHHUI B CXEMBI U3 0a30BBIX
JJIEMEHTOB.

B. CocraBieHnue cuctemMsl ypaBHEHUH.

C. IIpoBepka npaBUILHOCTH PAOOTHI CXEMBI.

D. Ontumusanus cxeMbl yTEM YMEHBIIEHHUS KOJIMYECTBA
JIOTUYCCKHUX JJIEMCHTOB U YJIYUIICHUA TPOU3BOJUTCIIBHOCTH.
3anummnTe COOTBETCTBYIOUIYIO MOCJIe10BATEIbHOCTh OYKB CJIeBa
HANpPaBo

I1K-2




IpaBuabHblii oTBeT: B, A, D, C.

HHCcTpyKIMSA: MPOYUTANTE TEKCT, BbIOEpUTE NMPABUJILHbIA 0TBET
U 3aMIUIIUTE APTYMEHThI, 000CHOBBIBAKOIIME BHIOOP 0TBETA
YKaXuTe M3 HUXKE IMEePEUHUCICHHBIX Ba)KHBIH acleKT MpU BbIOOpE
JTMAMETPOB OTBEPCTUM JIJIST MOHTAKHBIX CXEM.

A. Tun ucnonb3yemMoro mpuIosl.

B. /InameTp BBIBOAOB KOMIIOHEHTOB.

C. TonmuHa niart.

D. ComnpoTuBieHue miarol.

ITpaBuiabHbli 0TBeT: B. /lnaMeTp BbIBOJIOB KOMIIOHEHTOB.

Hucrpyknus: IlpounTaiiTe TeKCT, BbIOEpUTE NPABUWIbHbIE
BAPUAHTHI 0TBETA M 3aANMIINTE APIrYyMEHThl, 000CHOBbIBAIOIIIHE
BbIOOP OTBETOB

BriOepute U3  MEpEYUCICHHBIX  METOMABI, KOTOpPbIE  MOTYT
MPUMEHATBCS 11 MUHHUMH3AllMA ~ TIEPEKPECTHBIX  IOMEX B
MOHTa)KHBIX CXEMaX:

A. PazneneHue aHamoOTOBBIX M IU(PPOBBIX IICTICH.

B. HUcnons3oBanue o0MIEro 3a3eMJICHUS.

C. DKpaHupOBaHUE CUTHAJIOB.

D. VBenuyenue paccTosHMs MEXIY IPOBOJHUKAMM.

IpaBuiabHblii oTBeT: A. Paznenenue aHaNOroBBIX M HU(POBBIX
ueneit, C. DkpaHupoBaHue CUTHaAJIOB, D. YBenuueHue paccTosHUA
MEXY IPOBOJIHUKAMH.

10

HMHcTpyKuus: npoyuTaiTe TEKCT M 3alIMIINTE Pa3BePHYTHIN
000CHOBAaHHBII 0TBET

IIpouecc "place and route" B mpoekTHpOBaHUU IUGPOBBIX CXEM
MIpe/ICTaBIseT COOOH ...

IIpaBuasHelii oTBeT: [Ipornecc "place and route" B mpoekTupoBaHuM
U(POBBIX CXEM MPECTABISICT COO0M pacnpe/ieieHne JTOTHUSCKIX
JIEMEHTOB 10 KPUCTAJLTY U MPOKJIAAKA COETMHEHUN MKy HUMH.

11

HNHcTpyKuus: NPoYNTAliTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
SI3pIKM ONMCaHMsl annapaTypsl M UX Ha3HAUYCHUE.

A3bIK Hasnauenue

1. VHDL A. Jlna mpoekTupoBaHus, Bepupukauuum u
peanu3anyy  aHAJIOTOBBIX, LUQPPOBBIX H
CMEIIAaHHBIX AJIEKTPOHHBIX CHUCTEM Ha
pa3IMYHbIX YPOBHSX a0CTpaKIUU.

2. Verilog B. Jlnst TO4HOTO OMMCAaHUS TPOSKTUPYEMBIX
CHCTEM, UX BepU(PHUKALMU U pealln3aluy B
aHaJIOTOBOM, LU(POBOM U CMEUIAHHOM
BapHaHTaX Ha Pa3InYHbIX YPOBHAX

a0CTpaKIuy.
3. System C C. Hnst OTIMCaHUs napasieabHbIX
BBIYMCIICHHUI c BO3MOKHOCTBIO

IPE/ICTaBICHUS PE3YJIbTATOB KOMITHIISAIINH B
(opMe MEXpErucTpoBBIX Iepenad s
Verilog IP.

4. Open CL D. Jlns noctpoeHus: TpaH3aKIMOHHBIX U
IIOBEICHYECKUX MOJICNICH, a TAKXKe IS

I1K-4




BBICOKOYPOBHEBOT'O CHHTE32a AJIEKTPOHHBIX
CHUCTEM.

K ka:xnoii no3uuuu, 1aHHOH B JIEBOM CT0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYI0 MO3UIHIO B PABOM CTOJI0LE
IIpaBuabHblii oTBeT: 1-B, 2-A, 3-D u 4-C.

12

HNHcTpyKuus: npoYnTanTe TEKCT M YCTAHOBUTE
10CJIeI0BATEIbHOCTD.

PaccraBbTe 3Tanbl, KOTOpbIe BKIIOYEHBI B IIPOLECC Pa3pabOTKU
IU(POBBIX YCTPOUCTB, B MPABHIILHOW TIOCIEIOBATEIBHOCTH:
A. Crenudukanus TpeOoBaHUI.

B. Mapmpyrusanus 1 TpacCUpOBKa.

C. Cunres cxeMm.

D. IIpon3BOACTBO U TECTUPOBAHME.

3anumuTe COOTBETCTBYIOILYIO NOCIEI0BATEIbLHOCTh OYKB CjIeBa
HANpPaBo

IIpaBuabHblii oTBeT: A, C, B, D.

13

HNHcTpyKkuus: npoyuTaiiTe TEKCT, BbIOepuTe NPAaBUJIBHBII 0TBET
U 3aIMIIMTEe APTYMEHTBI, 000CHOBBIBAIOINE BBIOOP OTBETa
VYKaxuTe HHCTPYMEHT, KOTOPBIH Yalle BCEro UCIOIb3YeTCs IS
aHaJIM3a JIEKTPUUECKUX XapPAKTEPUCTUK LIENU Ha dTane
Bepu(UKaLIUU, U3 CIETYIOIINX:

A. HSPICE.

B. Vivado.

C. ModelSim.

D. DC Shell.

IIpaBuabHblii oTBeT: A. HSPICE.

14

HNucrpykuus: [IpounTaiiTe TeKCT, BbIOEPUTE NPAaBUIbHbBIE
BAPHUAHTHI 0TBETA M 3aANMIINTE APryMEHTbl, 000CHOBbIBAIOIIIHE
BbIOOpP OTBETOB

BriOepuTe u3 HIDKECTEAYIONINX 33/1a4 T€, KOTOPbIE MOTYT OBITh
PELICHBI C UCIIOJIb30BAHUEM METOJI0B MAIIMHHOTO 00yUYeHUs Npu
MPOEKTUPOBAHUH LIU(DPOBBIX CXEM.

A. OnruMmu3anus TONOJIOTHH YHIIA.

B. I'enepanus CHHTaKCUYECKUX TAArpaMM.

C. Ilpencka3zanue ommOOK Ha 3Tarne BepupUKALIH.
D. ABToMarnueckasi reHepalus TECTOBbIX BEKTOPOB.

IIpaBuabHbIi oTBeT: A. OnTMHU3anys TOOJNIOruy unmna, C.
[Ipenckazanue ommbOK Ha 3Tane Bepudukanuu, u D.
ABTOMAaTHUYECKasi TEHEPaLHsl TECTOBBIX BEKTOPOB.

15

HNHCcTpyKIMA: NPOYNTANTE TEKCT U 3alIUIINTE PAa3BePHYThII
000CHOBAHHBI OTBET.

Cucrema aBToMatu3upoBaHHoro npoekruposanus (CAD) — 3o ...
IpaBuiabHblil 0TBeT: CHCTEMa aBTOMAaTU3UPOBAHHOTO
npoektupoBanus (CAD) — 3To mporpamMmmHoe obecrieueHue,
HCIIOJIb3YEMOE [UIsl CO3[JaHuUsl, MOJECIINPOBAHNS U TECTUPOBAHUS
IEKTPOHHBIX CXEM.

Kirroun nmpaBUIIBHBIX OTBETOB pa3MelleHbl B Ipuiioxkenun Kk PIT/I.

Cucrema OLICHHUBAHUA TECCTOBBIX 3aHaHI/Iﬁ




Ne VYka3aHus 110 OLICHUBAHUIO Pesynbrat onieHnBaHus (6asuibl, MOJyYEHHbIE
3a BBINOJIHEHHE \ XapaKTepUCTUKA
MIPaBUIILHOCTHU OTBETA)

1 3ajaHKe 3aKpBITOro TUMA Ha ITosmHOE coBIaieHue ¢ BEPHBIM OTBETOM
YCTQHOBJICHHE COOTBETCTBUS CUUTAETCS | OIleHHBaeTCs 1 OanmioM, HEBEpHBIN OTBET WIH
BEPHBIM, €CJIU YCTAaHOBJICHBI BCE ero orcyrcteue — 0 6amnoB (1100
COOTBETCTBUS (ITO3UIIUU U3 OJHOTO YKa3bIBAETCS «BEPHOY» \ KHEBEPHO)
cToJI01a BEPHO CONOCTAaBIIEHBI €
MO3HIIMSIMU JAPYTOro CTOJI011a)

2 3azaHue 3aKpbITOro TUIA Ha ITosHOE coBIaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBIICHHE ITOCIIEI0BATEILHOCTH oueHuBaercs | Gamiom, ecim JOMmyIIeHb
CUNTAETCsl BEPHBIM, €CIIU MPaBUIILHO OLIMOKH WIINM OTBET OTCYTCTBYeT — () Oasion
yKa3aHa BCs MTOCTIeI0BaTeIbHOCTD LU | (71100 yKa3bIBAETCS «BEPHOY» \ KHEBEPHOY)

3 3amanre KOMOMHUPOBAHHOTO THTIA C [TomHOE COBMaieHNE ¢ BEPHBIM OTBETOM
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 oueHuBaercs 1 6amiom, HeBEpHBINA OTBET WU
YeTbIPeX MPEUI0KEHHbBIX U ero orcyrcrue — 0 6amioB (1100
000CHOBaHMEM BBIOOPA CUUTACTCSA YKa3bIBAETCS] «BEPHOY» \ KHEBEPHO»)
BEPHBIM, €CJIM NMPABUIILHO yYKa3aHa mudpa
U TMIPUBE/IEHBl KOHKPETHBIE apIyMEHTHI,

WCTIOJIb3yEMBbIE TIPU BBIOOpE OTBETA

4 3anaHre KOMOMHUPOBAHHOTO TUIIA C [TonmHOE coBIaieHue ¢ BEPHBIM OTBETOM
BBIOOPOM HECKOJILKMX BaPHAHTOB OTBETA | OI[CHWBAETCS | OaiioM, eciii JOIyIIEeHBI
U3 NIPEUIOKEHHBIX U Pa3BEPHYTHIM OLIMOKH WIIKM OTBET OTCYTCTBYeT — () OasioB
000CHOBaHHEM BbIOOpaA CUUTAETCS (J1n6O yKa3bIBAETCS «BEPHO» \ KHEBEPHO»)
BEPHBIM, €CJIM PABUIIBHO YKa3aHBI
UQPBI ¥ IPUBEJICHBI KOHKPETHBIE
apryMeHTbI, UCIIOJIb3yeMbIe IIPU BbIOOpE
OTBETOB

5 3aaHue OTKPBITOrO TUMA ¢ pa3BepHYThIM | [IpaBUIbHBIN OTBET 3a 3a/laHUE OLICHUBACTCS
OTBETOM CUMTAETCS BEPHBIM, €CJTH OTBET | B 3 Oasuia, eciu JOMyIIeHa OHa OmuoKa \
COBIIAJIAET C STAJIOHHBIM IO HETOYHOCTH \ OTBET MPaBUWIbHBIN, HO HE
COJICPKAHUIO U TIOJTHOTE MOJTHBIN - 1 Gam, ecnu momymieHo 6omee 1

olMOKH \ OTBET HEMPABUIILHBIHN \ OTBET
orcyTcTByeT — 0 0amioB (Jinbo yKaszbIBaeTCs
«BEPHOY» \ «HEBEPHOY)

[lepeyeHp TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCS 3a0YHON (POpMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

WHJIUKaTOPOB,

10.4. MeTonuueckue MaTtepuabl,

XapaKTEePU3YIOIIUX ITarlbl

onpeestonue
(GOpMUPOBAaHUS KOMIICTCHIIUH,

nponeayphbl OLICHHUBAaHUA

coaepxarcs B

JOKaJbHBIX HOpMaTUBHBIX akTax [ YAII, pernamMeHTHpyrOIUX TMOPAIOK U HPOLELypy
NPOBEICHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTallii 00yJaroNIiXCs

I'VAII

11. Meronuueckue ykazanust st 00yJaronuxcsi 0 OCBOSHHUIO TUCIIUTITAHBI




Henpro mpemomaBaHusi SBISETCS U3YyYCHHE MPHUHIMIOB paboThl HUPPOBBIX U
UMIYJIBCHBIX DJIGKTPOHHBIX YCTPONCTB; TONyuyeHHWE 3HAHUKH 00 OCHOBHBIX MPHUHIIMIIAX
peanu3alnuyd JOTUYECKUX 0a3ucOB, O MPUHIUNAX MOCTPOCHHS JJIEKTPOHHBIX YCTPONCTB AJs
BBITIOJTHEHHSI CIIOKHBIX JIOTMUECKHUX OIEpalyii, 0 THUIIOBBIX CXeMax TEXHHUYECKOW peaan3aluu
UMIYJIBCHBIX yCTPOUCTB. CTYJEHTHI N3Y4alOT 0a30BbIE€ CXEMOTEXHUYECKUE IPUEMBI peaTn3aluu
OCHOBHBIX HMMIYJbCHBIX YCTPOMCTB W THUIIOBBIX CXeM MpeoOpa3oBaHUs U TEHEPUPOBAHUS
CUTHAJIOB, NMPUOOPETAIOT YMEHHE MPOU3BOJUTH CXEMOTEXHHWYECKHI aHallu3 M CHHTE3 Y3JIOB
UG POBBIX ANEKTPOHHBIX YCTPOICTB.

11.1. MeTtoauueckue YyKa3aHus Ui OOYYalOIIMXCS IO OCBOCHHUIO JICKIIHOHHOTO
marepuaia

OcCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajna — JIOTHYECKH CTPOHHOE, CHUCTEMHOE,
riyOoKoe M sICHOE H3JI0kKeHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOH JieKLUH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TeME, 2 B OCBOCHHH
(yHIaMEHTaIbHBIX NPOOJIEeM JUCHMIUIMHBI, METOJOB HAy4HOro II03HaHMs, HOBEHUIIMX
JOCTIDKEHUM Hay4YHOH MbIciu. B yueOHOM mporiecce JEKIHs BBIMOIHAET METOH0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKius packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOieMbl, AAaeT LEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKa3bIBAET B3aMMOCBS3b C IPYTMMHU AUCHUILIMHAMU.

[Inanupyemble pe3yIbTaThl IPH OCBOSHUH 00YYaIOUIMMHUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIpeJIeNIIeTCs LIeJIeBOM YCTaHOBKOM K Ka)KI0l KOHKPETHOH TeMe;

— TIOJIyueHHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPEIoiaBaTesieM;

— pa3BuTHE TPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K TpEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIITIEHHUS.

— TOsIBJIEHUE HEOOXOAMMOI0 MHTEpeca, He0OX0AUMOTO [l CaMOCTOSATEIbHOU padoThI;

— TIOJlyueHHe 3HaHUH O COBPEMEHHOM YpOBHE pa3BUTUS HAyKd U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJnKaiIline Trofbl;

— HayuduTbCsl METOJUYEcKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIABHBIE MBICIU U
MIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3IMUYHBIX
hopmyupoBKax);

— MOJIyu€HHe TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATUI.

JIeKMOHHBI MaTepual MOXKET CONPOBOXKAATbCS JAEMOHCTpalUed ClaoB U
UCIIOJIb30BAaHUEM Da3aTOYHOIO MaTepuaja IpU IPOBEIEHUM KOPOTKHX JHUCKycCHl 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIUIMHE.

CrpykTypa npeocTaBieHus JIEKIMOHHOIO MaTepuana:

— H3noxxeHune TeOpeTUYECKUX BOIIPOCOB, CBS3aHHBIX C pacCMaTpUBaeMoil TeMoi

— Omnucanue METONOB, AITOPUTMOB M THUIOBBIX CXEM, NPUMEHSAEMBIX JI1 PELICHUS
3a71a4, pacCCMaTPUBAEMBIX B JTaHHOW TEME

— JlemoHcCTpanus mpuMepoB pelIeHus 3aiay, pacCMaTPUBAaEMBbIX B JTaHHOH TeMe

— OO0o01eHue U3I0)KEHHOTO MaTepuana

— OTBeTHl Ha BO3HUKAIOLUE BOIIPOCHI 110 TEME JIEKLIUU.

11.2. Metoauueckue ykazaHus s 00y4yaroMUXcsl [0 yYacTHIO B CEMUHapax
He npenycMoTpeHo y4eOHbIM IJIAHOM I10 IaHHOM TUCIUIUINHE

11.3. Meroauueckue ykazaHUs Uil OOydarolUXCs MO MPOXOXKJIECHUIO MPAKTUYECKUX
3aHATUN
He npenycMoTpeHo y4yeOHbIM JIAHOM I10 IaHHOM TUCIUIUINHE



11.4. Metoauueckue ykazaHUs sl OOYyYarOLIUXCS TO BBINOJHEHHIO J1aOOpaTOPHBIX
pabor

B xoxme BbIMONHEHHA J1a0OpaTOpHBIX paboT oOyyaromuics MOJDKEeH YIriayOuTbh U
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONW M TEXHHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKAMOHHONW XapaKTEPUCTUKOW 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX paboOT COCTOUT M3 3KCHEPHUMEHTATbHO-IPAKTHYECKOM, pacueTHo-
aHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITHH.

Boinonnenue nabopaTopHbIX paboT oOydaromuMCs SBISETCS HEOTHEMJIEMOW YacCThIO
U3y4YeHHs] JTUCLMIUIMHBI, OIpeNeiseMOoil yueOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreurBaroIMM pelIeHre CIETYIOIMNX OCHOBHBIX 33/1a4 00y4arolerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEAOBaHMsS IPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JJaHHOW JUCIHUILTUHEI;

— 3aKpeIuleHHe, Pa3BUTHE M JeTalu3alMs TEOPETUUYECKUX 3HAHWUN, IMOJYUYEHHBIX Ha
JEKIMSIX;

— IOJlyueHHe HOBOM MH(OpMAIUH 10 H3y4aeMOW AUCLUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboTel ¢ JabopaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3amanue B TpeOOBaHUA K MPOBEACHHMIO JJa0OPATOPHBIX padoT

3amanus, TpeOOBaHWS ¥ BApUAHTHl WHIUBUAYAIbHBIX 3aJaHUA JUIsl BBIOJHEHUS
nabopaTopHbIX pabot pasmenieHsl B JlndyHom kabuHeTe I'YAII B COOTBETCTBYIOIIEM pasjeiie
JUCIUTUIAHBI.

Ilepen mpoBeneHuem abOpaTOpPHOW PadbOTHI OOyYArOIIEMYCsl CIIEIyeT BHHUMATEIHHO
03HAKOMUTBCS ¢ METOANYECKHMHU YKa3aHUSMU 110 €€ BBITIOJHEHHUIO.

Ecnu nabGoparopHasi pabGoTa BBINOJHIETCS € MCIOJIb30BAaHMEM MaKeTa, 3aJaHue U
HOPSIIOK BBIMOJIHEHUS] PAa0OTHI MOJIHOCTBIO OMNPEAETSIOTCS METOAWYECKHMMHU YKa3aHUSIMH I10
COOTBeTCTBYIOIIEH pabdote. [lo oTaenpbHBIM JTaOOPAaTOPHBIM pabOTaM METOIUYECKUE yKa3aHUs
UMEIOTCS B DJIGKTPOHHOM BHJIE B TabopaTtopusix Kadeapsl.

Ecnu naGopatopHass paboTa BBINOJHSETCS C MCHOJb30BAaHUEM IE€PCOHATBHOIO
KOMITbIOTEpa, 00yUaIOUIMACs MOyYyaeT y MpenojaBaress BapuaHT MHIUBHYaJbHOTO 3aJJaHMUS.
[Ipu BbIMOMHEHUU J1aOOPATOPHBIX paboT, BKIIOYAIOUIMX KOMIIBIOTEPHOE MOJEIUPOBAHUE
UCCIIEYeMbIX  IU(PPOBBIX  AJIEKTPOHHBIX  YCTPOMCTB  PEKOMEHAYETCS  HCIOJIb30BaTh
METOJIMYECKUE YKa3aHUS:

[004 C 92] CxemorexHuka OBM. HMmuTanyoHHOE MOJEIMPOBAHHUE ONEPALMOHHBIX
anemeHToB [TekcT] : MeToanuecKre yKazaHus K BBITOJIHEHHIO JabopaTopHbIX pador Ne 1 - 3/
C.-Iletepb. roc. yH-T adpokocm. mpubopoctpoenus ; coct.: O. W. Kypcanos, A. A. Ky3nenosa,
A. B.Axcenos. - CII6. : U3g-so I'VAIL 2015. -33 c.

Cxemorexnuka OBM. MMmuTanMOHHOE MOJENMPOBAHUE OIEPALMOHHBIX JJIEMEHTOB
[TekcT] : MeTogMYECKHE yKa3aHUS K BBITIOJHEHHIO J1abopaTopHbIX paboT Ne 4 - 6 / C.-Ilerep0.
roc. yH-T a’pokocM. mpubopoctpoenus ; coct.. O. WU. Kypcanos, A. A. Ky3nemnosa, A. B.
Axcenos. - CI10. : U3g-Bo I'VAII, 2015. - 37 c.

Cxemorexnuka OBM. HMmuTanMOHHOE MOJENMPOBAHUE OIEPALMOHHBIX JJIEMEHTOB
[TekcT] : MeToaUYECKHE yKa3aHUs K BBITTOTHEHHIO JabopaTopHbIX padot Ne 7 - 8 / C.-IleTepO.

roc. yH-T a’3pokocMm. npudopoctpoenus ; coct.: O. U. Kypcanos, A. A. Ky3nenosa, A. B.
Axcenos. - CI10. : U3a-so I'VAII, 2015. - 29 c.

JIaGopartopHas pabora 3aBepuiaeTcs opOopMIIEHHEM U 3alIUTON O0TYeTa Mo JabopaTOpHOI
pabore.

CtpykTypa 1 popma oTUeTa 0 Ja00pPaTOPHOU paboTe

Otyer o mnabopaTopHOil paboTe cmaercs B SJIEKTPOHHOM BHuAe (moxkymeHT Word,
nokymeHT PDF) uepes JIuunbiii xabuner I'YAIL Otyer x naGopaTopHOil paboTe COAEPKHUT
CJIETyIOIINE IEMEHTHI:




- TUTYJBHBIN JIUCT C HA3BaHHMEM IUCIUILIMHBI, HOMEPOM W Ha3BaHHEM JabOpaTOpHOI
paboTHI;

- LIeTIU ¥ 3a/1a4¥ paboTHI;

- 33/1aHUE;

- cXeMbl (TIpY1 HEOOXOUMOCTH);

- pe3yNbTaThl SKCIIEPUMEHTANIBHBIX UCCIIEIOBAaHUM (IIPU HAJTHYUN);

- pacueTsl (Ipu HEOOXOIUMOCTH);

- pe3ynbTaThl MOAENUPOBaHUS (TIPU HATUYUN);

- BBIBOJIBI.

TpeboBanus K 0(hOPMIICHHUIO OTYETA O JJA0OPaTOPHOM paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOIHAETCS OTACIBHBIM OTYET. TUTYIBHBIN JHCT
oopmisieTcss B COOTBETCTBHH C MIa0ioHoM (0oOpasiioMm), mpuBeAeHHBIM Ha caiite ['YAIIL
(www.guap.ru) B paznene «CekTop HOPMAaTUBHON JOKYMEHTAIMW». TEeKCTOBBIE U TpaPUIECKre
MaTepuaibl 0QOPMIISIOTCS B COOTBETCTBHH C JIEHCTBYIOIIMMHU CTaHIAPTaMHU M TPeOOBaHUSMU,
MIPUBEICHHBIMU Ha caiTe I'VAII (www.guap.ru) B pasmene «Cexktop
HOPMATHUBHOJIOKYMEHTALIUN. TpeGoBanwust U3TI0KEHBI o URL
http://guap.ru/guap/standart/prav_main.shtml

11.5. Meroauueckue ykKazaHus A OOyYaromIMXCS IO TPOXOXKIECHHUIO KypCOBOTO
POEKTUPOBAHUS/BBIIOJIHEHHS KYPCOBOU PabOTHI

KypcoBoii mpoekt/ pabota mpoBOAUTCS C 11eJIbi0 (OPMUPOBAHUS Y 00YyHAIOIIUXCS OTIbITa
KOMILJICKCHOT'O PELICHUs] KOHKPETHBIX 33a]1a4 Mpo(ecCHOHaIbHOM e TeTbHOCTH.

KypcoBoii npoekT/ pabota no3BosisgeT o0ydaromemMycs:

— CHCTEMATHU3MpOBaThb W 3aKpPENMUTh IIOJYYEHHBIE TEOPETUYECKUE 3HAHMUS U
MPaKTUYECKHE YMEHHUS MO0 MNpO(PEeCCHOHAIbHBIM Y4YeOHbIM AMCHUIIMHAM M MOIYJISIM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IOJTOTOBKH, YCTAHOBJICHHBIMU IPOTpaMMOil yueOHOM
JUCHUIUIMHBL,  MPOTrpaMMOM  IMOATOTOBKH  CHELMAIUCTa  COOTBETCTBYIOIIEIO  YPOBHS,
KB (DUKAIIHH;

— MPUMEHHUTH IMOJIyYCHHbIE 3HAHMS, YMEHHS M MPaKTUUYECKUH ONBIT NpPU pPELIeHUU
KOMIUJICKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMU BHUJAaMU NMPO(eCcCHOHANBHOM 1eATeIbHOCTH
10 HAIIPABJICHUIO/ CTICIMAILHOCTH/ TIpOTpamMme;

— yrIIyOUTh TEOPETUUECKUE 3HAHUS B COOTBETCTBUH C 33JJaHHOM TEMOI;

— cdopMUpoBaTh yMEHHSI MPUMEHITh TEOPETUYECKHE 3HAHWUA TMPU PELICHUU
HECTaHJIAapPTHBIX 3a/1ay;

— TpUOOPECTH ONBIT AHAIUTUYECKOM, pacu&THOMW, KOHCTPYKTOPCKOH paldoThl U
c(OopMHPOBATH COOTBETCTBYIOIIUE YMEHHUS;

— chopmupoBaTh yMeHHS pabOTHl CO CIHENUATBLHON JIUTEpPaTypoOH, CIPaBOYHOM,
HOPMAaTHUBHOM U MPaBOBOM TOKYMEHTalUeH 1 HHBIMU HH()OPMAITMOHHBIMU HCTOUHUKAMH;

— chopmupoBaTh yMeHHs (POPMYIHpPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBO/IBI,
NPEeUIOKEHHS U PEKOMEHIAIIUH 10 Pe3yJIbTaTaM BBIIIOJHEHUS PabOTHI;

— pa3BUTh MPO(ecCHOHANBHYIO MUCHbMEHHYIO U YCTHYIO peyb 00y4arouierocs;

— pa3BUTh CHUCTEMHOE MBIIUIEHUE, TBOPYECKYIO MHULUATHUBY, CaMOCTOSTEIbHOCTD,
OpPraHU30BAaHHOCTH M OTBETCTBEHHOCTH 33 MPUHUMAEMBbIE PELICHMUS;

— c¢opMHpOBAaTh HABBIKM IUJITAHOMEPHOW pEryJsipHOW paboThl HaJ pelIeHUueM
MIOCTABJICHHBIX 3a/1a4.

3aaHue Ha KypcOBOE IPOEKTUPOBAHUE BBIAACTCS MHIMBHUIYAIBHO KAXIOMY CTYACHTY.
B 3amanuu yka3pIBaeTcsl TeMa U UCXO/IHbIE JaHHBIE I IPOSKTUPOBAHMSL.

PazpaboTtka ycTpoiicTBa BKJIIOYAET B ceOsl CIIEAYIOUINE ITAIIBI:

- coCTaBJIeHHE U 000CHOBaHUE BbIOOpa (YHKIIMOHAILHON CXEMBI;

- 06ocHOBaHME BbIOOpA MCIIONIB3YEMOH JUTsl TPOSKTUPOBAHUS HJIEMEHTHOM 0a3bl;

- COCTaBJICHUE MPUHILIUIIUATIBLHONW CXEMbI 1 pacyeT €€ 3JIEMEHTOB;



- KOHCTPYHUPOBAHUE IPOEKTUPYEMOT'O YCTPONCTBA;

— KOMIIBIOTEpHOE MOJETUPOBaHUE PabOThl YCTPOICTBA, IO pe3yiabTaraM KOTOPOTO
ornpezensercss pabdoTocnocoOHOCTh pa3padaThiBAEMOro YCTPOWCTBA U COOTBETCTBHE €T0
XapaKTePUCTHK MPEIbIBIIEMbIM TPEOOBAHUIM.

CTpyKTypa MOSCHUTEIBHOM 3alIMCKH KYPCOBOT'O MPOEKTa/ paboThI

- pacYeTHO-NOSCHUTEIbHAs 3amuCcKa (TUTYJIbHBIA JIMCT, JINCT 3aJaHHs, COJACP)KaHHE,
CIHMCOK YCJIOBHBIX COKpalleHHid © 0003HAuYCHHIA, COACPIKATEIbHBIC Ppa3eibl, CIHCOK
UCIIOJIb30BaHHBIX HCTOYHHUKOB);

- OpuioKeHnss  (MPHHIUIKAIBHAS —~ DIIEKTPHYECKass CXeMa  yCTPOMCTBA  CO
cnenuduKaueit, COOpOUHBIN YePTEIK, MaTEPUAITBI KOMITBIOTEPHOTO MO/ICIIUPOBAHHUS).

TpebOoBanus K 0pOPMIICHUIO MOSICHUTEIBHOM 3alIMCKH KYPCOBOrO MpOoeKTa/ paboThl

TutyapHBIA TUCT OPOpPMIIAETCS B COOTBETCTBHH C I1a0IOHOM (00pa3iioM) MpUBEIEHHBIM
Ha caiite ['YAII (www.guap.ru) B pazaene «CekTop HOpMaTUBHOM TOKyMEHTalUn». TeKCTOBbIE
u rpaduueckue marepuasbl oGopMIsIIOTCS B cOOTBEeTCTBUU ¢ aercTBytommmu ['OCTamu u
TpeOoBaHUsIMU, TpuBeAeHHbIMU Ha caite ['YAII (www.guap.ru) B pasgene «Cekrop
HOPMATHUBHOM TOKYMEHTALIUNY.

MeToindyecKue YKa3aHusl 110 BBIMIOJTHCHHUIO KYPCOBOTO MTPOSKTA:

NmmnynbcHble u  nudpoBbie  yCTPOMCTBA TEXHHUYECKON dSIeKTpoHUKH [Tekcr]
MeToanyeckas paspaboTka K KypcoBomy npoekTtupoBanuio C.-Ilerep0. roc. akaa. a’spoKocM.
npubdopoctpoenus ; Coct. A.B.Arpanosckuii u np. - CIIO. : U3n-Bo TAAIL 1996.- 83 c. [41-29
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11.6. Meroanueckne yka3zaHus JJIsi 00yYarOIUXCsl IO MPOXOKICHUIO CAaMOCTOSITEIILHOM
paboThI

B Xoje BBITIOTHEHHSI CaMOCTOSTEIBHONH PaOOThI, O0OYUYAIOIIHIICS BBIOTHSIET paboTy 1O
3a[IaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IMpErnojaBaTelis, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, CaMOCTOsTENbHas paboTa MOXKET
BKJIIOUATh B C€0s1 KOHTPOJIbHYIO padoTy.

B mpornecce BBIMOTHEHHSI CaMOCTOSITENIBHON paboThl, y obOydaromierocst (hopMupyercs
nenecooOpasHoe IIaHUpOBaHUE pabouero BpeMEeHH, KOTOPOE TO3BOJISIET UM PAa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oO0ecreurnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TNEPHOJ OOyYEHHs, IMOMOTAeT TOJYYUTh HABBIKH ITOBBIIICHUS
po(hecCHOHANBLHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepualiaMM,  HANpPaBJSIONIMMUA  CaMOCTOSATENbHYI0  paboTy
00y4JaromuXCssABIsIeTcs y1eOHO-METOIUYECKUI MaTepual Mo TUCIUIUIMHE.

11.7. Meroauyecknue yKa3aHus Ui OOydYalOIIMXCS 10 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBa€MOCTH.

Texkymuii KOHTpPOJb YCIIEBAa€MOCTH MpPEAyCMaTpUBAECT KOHTPOJIb KadecTBa 3HAHUIA
00ydJarommxcs, OCYIIECTBISIEMOr0 B T€UEHHE CEMECTpa C IENbI0 OICHUBAHUSA XOIa OCBOCHHUS
JMCIUTLIHHBL.

I/ICHOJII)?;}’CMI)IC MCTOABI TCKYIIECTO KOHTPOJIA:

* YCTHBIH ONPOC HA 3aHATHSIX;

* 3aIllMTa OTYETOB I10 JJAOOPaTOPHBIM padoTaM;

[To pe3ynpraTaM BBINOJHEHHUS WHAWBUAYAIbHBIX 3aJaHUi oOydaromiuecs o(pOopMIISIOT
OTYCTLI, BBIKJIAAbIBACMBIC JIA IIPOBCPKU B JIMYHOM KaOMHETE. KOppCKTHOCTI) peIHeHHfI, IIOJIHOTA
Y CBOEBPEMEHHOCTh NPE/CTABICHUS OTYETOB, KAYECTBO 3ALUTHI OTYETOB YUYHTBHIBAIOTCS ITIPH
IIPOBEICHUM IPOMEKYTOYHOU ATTECTALNH.



11.8. Metoauueckue ykazaHHs A 0OyYaIOUIMXCS MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTeCTalUN.

[IpomexxyTounass  arrectanuss  OoOyyaloOIIMXCsl — HpeAycMaTpuBaeT  OLCHUBAHUE
MIPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yuYeHHs Mo nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— o9K3aMeH — ¢opMa OLEHKM 3HAHHH, MOJYyYEHHBIX OOydYaloUMMcs B Ipolecce
U3y4YeHMs] BCeH AMCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSATENIbHOW paboThl, CHOCOOHOCTH
OPUMEHATh MX Ul pEIICHHs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBuio, IMPOBOAMTCSA B
NEPUOJ HK3aMCHALIMOHHOW CECCHMM M 3aBEPIIACTCS AaTTECTAlMOHHOW OLICHKOW «OTJIIMYHOY,
«XOPOLLIOY, «YIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHOY.

DK3aMeH MPOBOJIUTCS B YCTHOM (hopMe B BUJAE OTBETA Ha BONPOCHI SK3aMEHAI[IOHHOIO
O6unera. CucremMa OLIEHOK NPU NMPOBEJCHUU NPOMEKYTOYHON aTTECTAllMM OCYIIECTBISETCS B
cooTBeTcTBUM C TpeboBanusMH IlonoxkeHuss «O TekylieM KOHTpOJIE YCIIEBaeMOCTH U
OPOMEXYTOUHOW arrectauuu cTyAeHToB ['YAII, oOyuarommuxcss MO NpOrpaMMbl BBICILIETO
00pazoBaHU.



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECeHHS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

IToammcek BHECIIETO
W3MEHEHHUS

CopeprxkaHue U3BMEHEHUM U JOTIOTHEHUI

Jlata 1 Ne

IIPOTOKOJIA
3acelaHus
Kadenpsl

Iloanuce
3aB.
kadeapoit
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