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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanuzamnuu B 2020 - 2021
yueOHOM TOJly Ha 3aceaHuu KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.N. JlykpsiHOB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acefaHuu Kadeapbl DIEKTPOHUKHU U MUKPOIIEKTPOHUKHU

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.1. JIykpsHOB




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJ151)

[ensiMu OCBOGHMSI TUCHUIUIMHBI (MOYIIsA) «DJIEKTPOHHBIE MPOMBIIUIEHHBIE YCTPOUCTBAY
SBJISIFOTCS: TEOPETUUYECKOE U MPAKTUUECKOE M3YUCHHE MPaBUI MPOCKTUPOBAHUS U MOCTPOCHUS
COBPEMEHHBIX  JJIEKTPOHHBIX  IPOMBILIUICHHBIX  YCTPOMCTB  ympaBjieHHs  OOBEKTaMUu;
dbopMUpOBaHHE CHOCOOHOCTH TPOBOJUTH PAa0OTHI IO HANAJAKE, HACTPOHKE, PEryIHUpOBKE W
HCIBITAHUIO 3JIEKTPOHHBIX CPEACTB U 000PYAOBAHHUS.

ITocTaBneHHbIE NENH JOCTUTAKOTCS C IOMOIIBIO PELLIEHUS CIEAYIOIUX 3a/1ay:

— U3y4€HHE COBPEMEHHBIX 3JIEKTPOHHBIX CUCTEM YIPaBIECHUSI 00BEKTaMU;

— BBITNIOJIHEHUE aHAJIN3a, MOJICTMPOBAHUS, COBEPIICHCTBOBAHUS U TPOCKTUPOBAHUS CUCTEM
yIpaBICHUS;

— pa3paboTka MEpOINPUSATHH MO YIyUYIICHHIO KadecTBa OOCTYKHUBAHUS JIIEKTPOHHBIX
MPOMBIIIJICHHBIX YCTPOICTB;

— U3YyYEHHUE PEKHUMOB paOOThl M YCIOBUM IKCILTyaTallMHM 3JIEKTPOHHBIX MPOMBIIICHHBIX
YCTPOMCTB;

— KOHTPOJIb TTaPaMETPOB HAJIS)KHOCTH PAOOTHI AJICKTPOHHBIX MPOMBIIIICHHBIX YCTPONCTB;

— 3HAaKOMCTBO C METOJMKAMH TIPOBEACHMSI TECTOBBIX IIPOBEPOK AIIEKTPOHHBIX
MIPOMBIIIICHHBIX YCTPOMCTB.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuumnnuHa DJeKTPOHHBIE MPOMBIIUICHHBIE YCTPONCTBAa BXOAWT B YacTh Y4eOHOTO
wiaHa  (QOopMHUPYEeMYI0 y4YaCTHHKAaMHU 00pa3oBaTelIbHBIX OTHOIICHHH 00pa3oBaTelbHOM
IPOrpaMMBl.

Jnst  w3ydeHus  IUCUMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

MaiuHHbIE S3bIKU

OCHOBBI MUKPOIIPOLIECCOPHOI TEXHUKH

CxeMoTexHHUKa

3Hanus (YMEHUS, BIaJleHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Muxkponpoieccopbl

CXeMOTEeXHUYECKUE CPEJICTBA CONPSKEHUS

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynbTare ocBOEHUS IUCHUIUIMHBI (MOIYJsi) «OJNEKTPOHHBIE MPOMBIIIEHHBIE
yCTpOMCTBa» 00yUaroUMiics T0KEeH 00J1a1aTh CIEYIOUMMHA KOMITETCHIIUAMU:

KO,[[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[1K-3 Cnocoben npoBoauTh pabOThI MO HaJlaJKe, HACTPOMKE, PEryJUpOBKE W HCHBITAHUIO
AJIEKTPOHHBIX CPEJICTB U 000PYIOBAHMUSI

[1K-3.3 KonTpoaupyer napameTpsl HaJe)KHOCTH PabOThI 3JIEKTPOHHOTO
000pY/JI0BaHUs1, IPOBOUT TECTOBBIE TPOBEPKHU

[1K-3.2 W3yuaer pexuMbl pabOThl W YCIOBUS JKCIUIyaTallMM SJIEKTPOHHOTO
000pYTOBaHHUS

[1IK-3.1 PazpabaTbiBaeT MepONpHATHH IO YIYYIIEHHIO KadecTBa OOCITy)KUBaHUS

QJICKTPOHHBIX CPEACTB U 3JICKTPOHHLIX CUCTEM PA3JIMYHOI'O HA3HAYCHM .




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 11,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— B (hopMe IPAaKTHUECKOM MOATOTOBKH — 2 aKaJl. 4acoB;

— camocTosTeapHas padota — 123,4 aka. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynuropHas 3 =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Paznen/ Tema 2 (B axan. vacax) g5 Brx KOHTPOTA Kon
5 5 © | camocrosrenbHoit | yemesaemocTH 1
JUCLIATUINHBI R [ . | kommeTeHIUH
2 £ padoThI TIPOMEKYTOUHOM
Tek. mab. HpaKT. | =g aTTecTaluu
3aH. 3aH. | O &
1. BxomHble U BBIXOJIHBIC
XapaKTePUCTUKH ~ MHKPOCXEM
U(POBOIi JIOTHKH
1.1 Bxogusie u Yrenue Brimonnenne u K-3.1
BBIXO/IHBIC KacKaJbl JUTEPATYPHI, 3almra )
2 25/0,251 T1K-3.2
MHKpPOCXEM TTJ u 0,25 10,25/0,25 5 MIOJITOTOBKA K 7a00paTOPHBIX HK-?Q)% 3’
KMOIT noruxwu. 3aHATUAM pabot '
Yrenue Brimonnenue un
1.2 Harpy3ounsie IHTEDATYDEL samTa MK-3.1,
XapAKTEPUCTHKH 0,25 |0,25/0,251 I S G IK-3.2,
mukpocxem TTJI moruxmu. ?i[lHSITI/If[M 113)3605 IK-3.3
1.3 Harpyzounsie| 4 Yrenue Brimonnenue u MK-3.1
XapaKTePHUCTUKU 2 250251 JUTEPATYPBI, 3alMTa K- '2’
MHKPOCXEM KMOIT 0,25 10,25/0,25 5 MMOATOTOBKA K 1mabopaToOpHBIX HK-% 3’
JIOTUKH. 3aHATHSIM pabot '
14
Cornacosaine Urenue Brinonnenue u
MHKPOCXEM  Pa3IM4yHOIO HTEDATYDEL - TK-3.1,
ypoBHs nuTaHms, 0,25 [0,25/0,251 5 | TPV | g MK-3.2,
CornacoBanue ;;HHTMM P a6of T1K-3.3
mukpocxem KMOIl wu P
HWroro no pazgeny 1 /11 20
2. TonknroueHne AUCKPETHBIX
JNIEMEHTOB K MHKpPOCXeMaM
1 (POBOI JIOTUKH
2.1 Ilogxmrouenue Yrenue Brimmoninenue n [K-3.1
CBETOAMOJIOB K BBIXOZaM 05 | 0.5/051 75 JUTEPATYPHI, 3aluTa HK-3.2’
MHUKPOCXEM dpoBoit ' e ' MOATOTOBKA K n1ab0paToOpHBIX l'IK-3. 3’
JIOTHKH. 3aHATHIM pabot '
2.2 Ilogxmrouenue Yrenue Brimoninenue n [K-3.1
MHIYKTUBHOW Harpy3ku K 2| o5 | 05051 75 JUTEPaTypsbl, 3aIuTa HK-3.2’
MUKpocxeMaM [H(poBoit ' e ' MOATOTOBKA K n1ab0paToOpHBIX l'IK-3. 3’
JIOTHKH. 3aHATHIM pabot '
2.3 Ilogxmrouenue Yrenue Brimmonmnenue n [K-3.1
KHOIIOK  THNa  CyXOW 025 0250251 75 JUTEPATYPHI, 3aluTa HK-S.Z’
KOHTaKT K MHKpOCXeMaM ' ’ ’ ' MMOATOTOBKA K 1mabopaTOPHBIX HK-S. 3’
UPPOBOI JIOTHKH. 3aHATHIM pabot '




Yrenue

Bremonnenue n

2.4 Crioco0Bbl 3amuThl OT JUTEPATypPHI 3aIuTa TK-3.1,
' - 05 | 0,50,51 10 PaTypEL, - TK-3.2,
npede3ra KOHTAKTOB. MOJATOTOBKA K 71ab0paTOPHBIX TK-3.3
3aHATHIM pabot '
Htoro no pasueny 1,75 |1,75/1,751 32,5
3. TlomkiodyeHHe MacCHBOB
JUCKPETHBIX  JJIEMEHTOB K
MHKPOCXEMaM dpoBoi
3.1 Momemouenne nabopa Yrenue Brimonnenue u
CEMUCETMEHTHBIX HTEDATYDEL salITa TK-3.1,
HHIMKATOPOB K 0,25 |0,25/0,251 0 | r})’mﬁa N I ;‘fTO - TK-3.2,
MUKPOIPOLIECCOPHO ;;HHTHHM pa6o$ IK-3.3
CHCTEME. P
3.2 [MonknroueHue 4
KJ.IaBI/IaTprI < Urenue Brimonnenue u MK-3.1
MUKPOIPOLIECCOPHOI 0,5 | 0,5/0,51 10 ;gg:g:;ﬁi’( na6za2lTP(I)TaHHx TIK-3.2,
cucreme MaTPUYHBIM SAHSTHSM pa6o$ TIK-3.3
CHoco00OM. P
Hroro no pazneny 0,75 10,75/0,751 20
4, HuTepdeiico JUISt
BHYTPHILIATHOTO oOMeHa
uHpOpMAaIHeH
HH;—IGTe;I/Ie . BLIr:;nH;THaHe 51 IK-3.1,
4.1 Unrepdeiic SPI 0,25 |0,25/0,251 3,75 PaTyphl, ! TK-3.2,
MOJTOTOBKA K 71ab0paTOPHBIX IK-3.3
4 3aHATHIM pabor '
HH;—IeTe;I/Ie . BLIr:;nH;THaHe 51 IK-3.1,
4.2 Vinrepdeiic 12C 0,25 |0,25/0,2511 3,75 PATYPEL, ! TK-3.2,
MOATOTOBKA K Ta00paTOPHBIX K-3.3
3aHATUSAM pabot '
HWroro no pazaeny 0,5 | 0,5/0,51 75
5. Kypcosas pabora
51 Boimonuenue 4 234 Boemonnenne | Choaya u npoBepka gg:g;’
KypCOBOii pabOThI " | kypcoBoii paboThI | KypcoBOii pabOThI HK-3. 3’
HWroro no pazaeny 23,4
6. ToroBsIit KOHTPOJIL
MK-3.1,
Séag:}gomma Hocnaual 20 Hc;igc;;(::ca K Craua sK3aMeHa T1K-3.2,
Y TK-3.3
HWroro no pazngeny 20
HWroro 3a cemectp 4 4/41 1234 Kp,3K3aMeH
Hroro no aucnuminuze 4 4/41 123,4 kypcosas pabora,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAS MOJIENb 00pa30BaTEIbHOIO Mpolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OOEHX CTOPOH 3TOrO
npouecca (mpernoaaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JOCTIKEHUE TIUIAHUPYEMbIX
pe3ylbTaTOB € MONPAaBKOW HAa WHAWBUAYyAJIbHBIE OCOOCHHOCTH €r0  Y4aCTHUKOB.
TexHonoOrnyHOCTh Y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI clenarh Y4eOHbIM mporecc
MOJIHOCTBIO YIIPABIISIEMbBIM.

OcCHOBHBIMU IpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTHUU B €€ COBPEMEHHOM OHUMAaHUU
SBISIOTCS:  JIeTaJbHOE  OmMHcaHue 00pa3oBaTENbHBIX  LEJNEH; TOATAlHOE  OINMCAHHE
(IpOEKTUPOBAHUE) CHOCOOOB JOCTHXKEHHS 3aJaHHBIX PE3yJIbTAaTOB-LIEJICH; HCIOIb30BaHHE
00paTHOW CBSA3M C LENbI0O KOPPEKTUPOBKU 00Pa30BaTENBLHOTO IMPOIECCa; rapaHTUPOBAHHOCTh
JIOCTUTAEMbIX PE3yJIbTaTOB; BOCIPOU3BOAMMOCTE 00pa30BaTEIbHOIO POIlecca BHE 3aBUCUMOCTH
OT MacTepCTBa MperoAaBaTes; ONTUMAIBHOCTh 3aTPAYMBAEMbIX PECYPCOB M YCUIIUMN.

JlaGoparopHble 3aHATUS MPOBOJATCS B (OpME NMPAKTHUECKON MOATOTOBKHU B YCIOBHSIX
BBITIOJIHEHHST 00YyYaroUMMUCS BUIOB padoOT, CBsA3aHHBIX € Oyaymed mnpodeccuoHaaIbHON
NESTENIbHOCTHIO U HANpaBICHHBIX Ha (OPMUPOBAHUE, 3aKPEIUICHUE, PAa3BUTHE MPAKTUYECKUX
HAaBBIKOB M KOMIETEHIMI 10 MPpo¢uiIto 00pa3oBaTeIbHON IPOTPaMMBI.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuiaoxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHsl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:
CmupaoB, 0. A. OCHOBbI MUKpPORJIEKTPOHUKHM W MHUKPOIPOLIECCOPHON TEXHHUKHU

yuebnoe mocobue / FO. A. Cmupnos, C. B. Cokonos, E. B. TutoB. — 2-e¢ usna., ucop. —
Cankr-IlerepOypr : Jlanp, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — Tekcr :
SIIEKTPOHHBIH // Jlaub : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/12948 (nara ob6pamienus: 20.10.2020). — Pexum mgoctyma: s
aBTOPU3. MOJIb30BATEIECH.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Usanog, U. U. DiaekTpoTEeXHUKA M OCHOBBI JICKTPOHUKH | yueOHuk / 1. Y. MBanos, I'.
H. Conosses, B. . ®ponos. — 10-e uzn., crep. — Canxr-IlerepOypr : Jlanp, 2019. — 736 c. —
ISBN 978-5-8114-0523-7. — Tekcr : anekTpoHHbId // JlaHb @ 37€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/112073 (mata oGpamenus: 27.03.2020). —
PesxuM noctyma: uist aBTOpH3. TTOJIB30BaTENEH.

2. benyruna, C. B. Apxurekrypa KOMIbIOTepHBIX cucTteM. Kypc nekumii @ yyeOHOe
nocooue / C. B. bemyruna. — Cankr-IlerepOypr : Jlawb, 2020. — 160 c. — ISBN
978-5-8114-4489-2. — Tekcr : anektpoHHbIit // JlaHb : 21eKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/133919 (nara obpamenus: 27.03.2020). — Pexum mocryma:
JUIS aBTOPU3. MTOJIb30BaTENCH.

3. llamkapuna, I'. T'. [IpeoOpa3oBanue u mepegada TEXHOJIOTHICCKON MHPOPMALIUU B
cucremax ympasienus. U 1. IIpeoOpazoBaHue TEXHOJIOTHYECKOH HH(OpMaAIMK B CHCTEMax
ynpasienus : yaeoHoe mocobue / I'. T'. [Ilankapuna. — Mocksa : MUCHUC, 2004. — 81 ¢. —
Tekcr : onekrponsbni // JlaHb :© dnekTpoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/1859 (mara o6pamenus: 27.03.2020). — Pexum pocryma: uis
aBTOPH3. MIOJIH30BATEIIEH.

4. Ywenuna, U. B. [IpoektupoBanue mudposbix yctpoiicts Ha [IJIMC : ydyeOHoe
nocodue / U. B. Ymenuna. — Cankr-Ilerepovor : Jlans. 2019. — 408 c. — ISBN



978-5-8114-3657-6. — Tekcr : anekrpoHHbIi // JIaHb | 37€KTpOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/119638 (mara obpamienus: 27.03.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

5. Mysunos, X. H. IIporpaMMHO-TEXHHYECKHE KOMILJICKCHl aBTOMATH3MPOBAHHBIX
cucteM yrnpasieHus : yaeoHoe mocobue / X. H. My3umnos. — Cankr-IlerepOypr : Jlans, 2018. —
164 c¢. — ISBN 978-5-8114-3133-5. — Tekcr : onektpoHHbii /I Jlanb
9JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/108458 (nara
obpamienus: 27.03.2020). — Pexxum g0cTyIIa: AJ1s aBTOPHU3. II0JIH30BATEIEH.

6. MudopmanmoHHbIE TEXHOJOTHH U OCHOBBI BBIYMCIUTEIBHOW TEXHHKH : y4eOHUK /
cocraButenb T. II. Kymb. — Cankr-Ilerepoypr : Jlams, 2020. — 264 c¢. — ISBN
978-5-8114-4287-4. — Tekcr : anektpoHHbIii // JIaHb : 37€KTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/131046 (mara obpamenus: 27.03.2020). — Pexxum gocryma:

TS aBTODU3. TI0JIL30BATEIIEN.

B) MeTonuyeckue ykazaHusi:

1.CpencTBa OT/AaIKK W HANUCAHWS MPOTPAaMM Ha MAIIMHHOM S3bIKe: MeToamdeckue
yKa3aHUusg K J1abOpaTOpHOMY MPAKTUKYMy IO AMCHUILIHNHE "MUKPOIPOLIECCOPHBIE CPElICTBA B
AJIEKTPOTIPUBOJIC U TEXHOJIOTMYECKHX KoMIUlekcax" misi crymeHToB crienuanprHoctd 180400. —
MarnauToropck: MI'TY, 2007. —15c.

2. lnwranosmua A.H., 3amenuna B.M., 3amenmun E.II. IlpoektupoBanue

ANEKTPOTEXHUYECKUX ycTpoicTB [TekcT]: yuebHoe mocobue — Jlunenk: Mza-so JII'TY, 2012. —
215¢c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue 10 Ne norosopa Cpox aeicTBus IUIICH3UN
NI MultiSim K-68-08 ot 29.05.2008 GeccpoUHO
Education

NI Developer Suite |{K-118-08 ot 20.10.2008 0eccpodHo

Adobe Reader cB00OOIHO pacnpocTtpansemoe [10 0ecCpOovHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HazBanwue kypca CchplIKa
DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

HannonanpHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:

cucreMa — Poccniickuii MHAEKC Hay4YHOTO IUTHPOBAHUS h PRT : .
ttps://elibrary.ru/project_risc.as

(PUHLI) p y.ru/project_ p

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmanuonnas cucremMa - EnvHoe OKHO J0CTyma K

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

denepanbHOE rOCYJapCTBEHHOE OF0/DKETHOE
yupexaenne «DenepaibHbiii HHCTUTYT npoMbiiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHne JUCIHUIIIIMHBI BKJIIIOYACT:



JlabopatopHasi ~ ayAWTOpHUs, OCHAIIEHHAs TEPCOHAIBHBIMH  KOMIIBIOTEPAMH  C
COOTBETCTBYIOIIMM MTPOrPAMMHBIM 00CEYEHUEM, BBIXOJIOM B MHTEPHET M KOPIIOPATHBHYIO CETh
BVY3a.

JIaboparopusie crenasl NI Elvis Il ¢ koMiiekTomM 1a60paTopHBIX paboT MO U3YUCHHIO
MHKpokoHTposuiepoB Motorolla MCS12.

ITporpammHuas cpesa pa3pabotku u aHamu3a snektpoHHbx cxeM NI Circuit Design Suite
C IPEIBAPUTEIILHO pa3pabOTaHHBIMU MOJICIISIMU U IIPUMEPAMH.

HaGophbI 351eKTpOHHBIX KOMITOHEHTOB JIJI51 BBIITOJIHEHHS JIA0OPATOPHBIX PA0OT.

JIabopaTopHble MPAKTUKyMbl W HEOOXOQMMas JHMTEpaTrypa B 3JCKTPOHHOM BH/E B
dopmate pdf.



[Tpunoxenue 1

6 YueOHO-MeTOoanUYeCcKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl CTY/IeHTOB

Pazgen/ tema Bun camocrositenbHOM Koi-Bo
DopMBbI KOHTPOJIS
JVCIUTIIMHBI paboTsI 4acoB
1. BxojHpIe U BEIXOJHBIE XapaKTEPUCTHKH MUKPOCXEM II(PPOBOH JIOTHKI

1.1 BxonHble U BBIXOAHBIE | YTIIyOlNeHHOE  HM3ydeHHE 5 Texylmuii KOHTPOJIb
kackaznpl MukpocxeM TTJI | MaTepuana mo yka3aHHOH
u KMOII noruku. TeME

YrmyOnenHoe N3ydcHHe 5 Texkywmuil KOHTPOJIb
1.2Harpy3ouHble N

MaTepHaa 1o ykazaHHOH
XapaKTEePUCTHKU
mukpocxeM TTJI noruxn. | T6MC
1.3 Harpyzounsie | YTIyOJICHHOE U3y4eHHE 5 Texkywmuil KOHTPOJIb
XapaKTepUCTUKH MaTepHaa 1o ykazaHHOH
MHKPOCXEM KMOII | teme
JIOTHKH.
1.4 CornacoBanue | Yriy0OiaeHHOE H3yueHHE 5 Otyer 1o 1a60paTOPHBIM
MHKpPOCXEM  Pa3lIM4HOTO | maTepuana 10 yKa3aHHOU paboram
YPOBH:A UTaHUs. TeMme
CoriacoBaHre MHKPOCXEM
KMOII u TTJI noruxu.

20

Hroro no pasneny

2. TlopknroyeHne TUCKPETHBIX 2JIEMEHTOB K MUKpOcXeMaM I(POBOI JIOTUKH

21 Moxkmouenue | Y MIYOIEHHOE H3yueHne 7,5 OtueT o 1abopaTOpPHEIM
CBETOJMO/IOB K BBIXOJaM | MaTe€pHalia 1o yKa3aHHOH paboTtam
MHKPOCXEM udpoBo | teme
JIOTHKH.
292 Moxkmouenue | Y MIYOIEHHOE H3yueHne 7,5 OtueT o 1abopaTOpPHEIM
UHJyKTUBHOM HArpy3KH K | MaTepHalia 1o yKa3aHHOH paboTtam
MHKpOCXeMaM  LU(POBOH | teme
JIOTHKH.
2.3 Toxxmodyenne xuomok | Y IMIYOJIEHHOE U3ydeHue 7,5 OtueT Mo 1abopaTOPHEIM
THIIA CyXOW KOHTAaKT K | MaTepHaia 110 yKa3aHHOH paboTtam
MHKpOCXeMaM  LU(POBOH | teme
JIOTHKH.

YrmyOneHHoe U3ydcHHe 10 OtueT Mo 1abopaTOPHEIM
2.4 CrocoObl 3amuThl OT | MaTepuaia 1o yKazaHHOU paboTtam
npebes3ra KOHTaKTOB. TeMme

32,5,

HTroro no pasneny

3. TloaxmroueHue MaccruBo

B JUCKPETHBIX 3JIEMEHTOB K MUKPOCXEMaM I.II/I(I)pOBOI\/'I

3.1 Iloaxmouenue Habopa | YriayOleHHOE U3yveHHE 10 Ortuet 1o 1a60paTOPHBIM
CCMUCCTMEHTHBIX Marepuaa Mo ykazaHHOH paboram
HH/IMKAaTOPOB K
. TEMe

MHKPOIPOLIECCOPHOIT
CHCTEME.
3.2 IMoxkmouenue | YriybaeHHOE H3ydeHHE 10 Otuer o 1abopaTOpPHEIM
KJTaBUATYpPbI K | maTepuana mo yka3aHHOH paboram
MHKPOIPOLIECCOPHOIT

ponporeccop TEMe
cucreme MaTpPHYHBIM
CTIOCOO0M.

20

Htoro no pazneny

4. Wurepdeiics! st BHYTPUILIATHOTO 0OMeHa HH(pOpManuen




Paznen/ rema Bun camocrosTensHoit Koma-Bo
®DopMbI KOHTPOJIS
JUCIUTUTHHBI paboThI 4acoB
VYray6neHHoe u3yueHue Ortyer o 1a60paTOPHEIM
. Marepuaia 1o yKkazaHHOU aboTam
4.1 UnTepdeiic SPI P y 3,75 p
TeMe
YrmyOnenHoe n3ydcHre OtueT o 1abopaTOpPHEIM
. Marepuaia 1o yKkazaHHOU aboTam
4.2 UnTepdeiic 12C P y 3,75 p
TeMe
Hroro no pasneny 7,5
5. Kypcosas pabora
51 BhIMOJIHEHHE u | Beimonnenue kypcoBoit IIpoBepka nosicHUTENBHOU
otopmnenue KypcoBoii | paGoThl 234 3aIHMCKH
paboTb
Hroro no pasaeny 23,4
6. UTOroBeIil KOHTPOIH
[TogroroBka k 3K3amMeH IIpuém sx3amena
6.1 Cnava sx3ameHa A y 20 P
Hroro no pasneny 20
Hroro no kypey 1234




IIpuinoxenue 2
7 OLleHOYHbIE CPEACTBA JJA IPOBEeHUA IPOMEKYTOUYHON aTTeCTAlluU

[TpomexyTouHas aTTeCTaIUsl UMEET B0 ONPEICIIUTh CTENICHD JOCTIKEHHS 3alUTAaHUPOBAHHBIX PE3YJIbTATOB O0YYCHHUS IO IUCIUILTUHE (MOJTYJIIO)
3a OINpENENICHHBIA TIEPUO]] 00yYeHHUs (CEMECTp) U MOXKET MPOBOIMTHCA B OpMe 3ayera, 3aueTa C OLEHKOW, 3K3aMEHa, 3allUThl KypCOBOTO IPOCKTa
(paboThl).

I[aHHBIﬁ pa3acit COCTOUT UX IABYX ITYHKTOB: a) HJ'IaHI/IpyeMBIG PE3YyJIIbTAThI 06yquI/151 H OLCHOYHBLIC CPCACTBA JIA IIPOBCIACHHA HpOMe)KYTOqHOﬁ
aTTeCTalluu. 6) HOpHI{OK IMPOBCACHUA HpOMe)I(YTOqHOﬁ aTTCCTAlMU, ITOKA3aTC/IN U KPUTCPUU OLICHUBAHUAA.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIA IPOBCACHUA l'lpOMC)KyTO‘-IHOﬁ aTrrecranuu:

Kon

NuannkaTop DOCTHKEHUS
HHKaTopa P OrnieHOYHBIE CPECTBA
KOMIIETEHIIUH

[1K-3: Crioco6eH npoBouTh pabOTHI 110 HAJIAAKE, HACTPOUKE, PETYIUPOBKE U UCIIBITAHUIO 3JIEKTPOHHBIX CPEACTB U 000PYAOBAHUS

IK-3.1: Pa3pabatsiBaeT MeponpusaTuil | lMepedyeHb 3K3ameHaLMOHHbIX BONPOCOB
10 YAYUIIEHUIO KauecTBa 1. YcTponcTBO BXOAHbIX KackaAoB MuKpocxem TT/1
0BCITYKHBAHHS SMEKTPOHHBIX 2. yCTpOleTBO BbIXOAHbIX Kackagos mukpocxem TTJ1
3. YcTpoMCTBO BXOAHbIX Kackagos mukpocxem KMOT
CPCACTB M STICKTPOHHBIX 4. YCTPOWMCTBO BbIXOAHbIX KackagoB MmuKpocxem KMOT
CUCTEM pa3JINIHOTO 5. Cxema cornacoBaHuaA BbIXOAHOro Kackaga TT/1 ¢ BXogHbIM Kackagom KMOTT
Ha3HAYCHUA. 6. Cxema cornacoBaHuA BbIxogHoOro Kackaga KMOI ¢ BxogHbIm Kackagom TT/1
7. Harpy3ouHasa cnocobHOCTb MUKPOCXEM.
8. Cxema cornacosaHua mukpocxem TTJ1 ¢ pasnnyHbIM NMUTAOWMM HanpaxeHnem
9. Cxema cornacosaHma mmkpocxem KMOI ¢ pasanyHbIM NUTAOWMM HaNpAXeHNnem
10. Cxema AByHanpaBAEHHOro COr/1acoBaHUA MUKPOCXEM C PA3/IMYHbIM NUTAIOWUM HaNPAXKEHUEM.
11. NoBblWeHMe Harpy3o4HoM cnocobHocTM MUKpocxem KMOI.
12. CxemMbl NOAKNOYEHMA CBETOAMOA0B K MUKpocxemam TT/1.

=
w

. Cxembl NOAKNOYEHUA CBETOAMOA0B K MUKpocxemam KMOTT.




Kon
WHIUKATOpa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OueHouHble CpeCTBA

14.
15.
16.
17.
18.
19.
20.
21.

CxeMbl NOAKNOYEHMA KHOMOK TUMA «CYXOM KOHTAKT» K MUKpocxemam TT/1.
Cxembl NOAKNOYEHMSA KHOMOK TMUMA «CYXOM KOHTAKT» K MMKpocxemam KMOTT.
MporpammHasn 3awmTa ot gpebesra KHOMOK TMMNA «CyXON KOHTAKT»
AnnapaTHas 3awmTa oT Apebesra KHOMOK TUMNA KCYXOM KOHTaKT»
MoaKntoyeHne NHAYKTUBHOM HArpy3Ku K BbIXo4am LnMdpPoBOI IOFMKK
AnHamunuyeckaa MHAMKaUNA Ha cemmncermeHTHbIX LED nHankatopax
MaTpuyHas opraHmMsauma KiasmaTypbl

OnwucaHne nntepdetica SPI.

OnwucaHue uHtepodeiica 12C.

I1K-3.2:

N3yuaeT pexxuMbl pabOThI U
YCJIOBHSI DKCIUTyaTalluu
AIIEKTPOHHOTO 000pyIOBaHUS

MpoBepKa BbINOJHEHMA 1aBOPATOPHbIX PAbOT Ha CTeHAaAX.

[1K-3.3:

KonTponupyer napameTpsl
HAIKHOCTU PabOTHI
3JIEKTPOHHOI'0 000PYA0BaHUS,
IIPOBOAMT TECTOBBIE IIPOBEPKHU

[TprmepHBIE TEMBI KYpCOBBIX paboT

1.

vk wnN

Pa3paboTaTb MUKPOMPOLLECCOPHbIN YaCTOTOMEP NPAMOYrOAbHbIX MMNyabcoB oT 1 'y, go 1 KMy, TouHocTb 1%.
MpefycmoTpeTb UHAMKALUIO N3MEPAEMON YacTOTbI.

PaspaboTtatb MINC nsmeputenb conpotnsnieHmsa ot 1 Om go 1 KOm. ToyHocTb 0,01 Om.

PaspaboTaTtb 610K 3Y 3aaaHHOro 06bEMa Ansa noaknodeHma Kk MIMC. (0O3Y 1Kx4, N3Y 2Kx8)

PaspaboTtatb MINC BonbtmeTp DC oT 18 Ao 158, TOoUHOCTL 1%

PaspaboTtatb MIMC Tectep cTabAnTPOHOB, c onpeaeneHnem UcT ¢ TodHoCTbto 1%. [mManasoHbl usmepenus 5, 10 n 15 B.
Mutanue ot MNC. MpegycMmoTpeTb aBTOMATUYECKOE Onpeae/ieHMe HanpaBieHUA BKAIOYEHUS CTaBUANTPOHA U
WHAMKaLMK aHoAa.

Pa3paboTaTb MUKPONPOLLECCOPHbIN FEHEPATOP HU3KMX HACTOT C PUKCUPOBAHHBIMU aMNANTYAAMM BbIXOLHOFO CUTHaNa
0,5 B; 1 B; 5B; 1 orpaHn4yeHHbIM Habopom YacToT curHanos 10 My, 100 My, 1000 'u. MpeaycmoTpeTb opraHbl
yNpaBAeHNA reHepaTopom U MHANKaUuUIO. B KauecTBe MCTOUYHMKA Koga ana UAI ncnonbsosatb M3Y.

Pa3paboTaTb MUKPONpPOLLECCOPHOE YCTPOICTBO YNPaBAEHMA N UHAMKALMM MUKPOBOIHOBOW MeYn.YCTaHOBKA Talimepa
no 0,5 muH (8o 30 muH), YctaHoBKa mouHocTh 20, 40, 60, 80, 100 %, KHOMKKW NyCKa, OCTaHOBKU, MHAMKALUA Ha
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Kon
WHIUKATOpa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OueHouHble CpeCTBA

10.

11.

12.

13.

14.

CEMMUCErMEHTHbIX MHAMKaTOpPaX (Taimep obpaTHOro oTcUéTa). BKAtoUeHMe reHepaTopa M ABUraTens BpalleHuns 6atoaa
— pene. PeryanpoBKa MOLWHOCTM reHepaTopa — curHan HanpsaxeHua 0B —100%, 1B — 80%, 2B — 60%, 3B —40%, 4B —
20%.

Pa3paboTaTb MUKPONPOLLECCOPHOE YCTPOMCTBO YNPaBAEHNA U UHAMKALMWN BapOYHON NOBEPXHOCTM Ha 4 KOHDOPKM.
YCTaHOBKa MOLWHOCTM C Wwarom 10%, KHOMKM BKAKOYEHMA/OTKAOYEHUA KOHGOPOK (MM MOBEPXHOCTU B LE/IOM).
BkntoyeHne KoHPOPOK — pene, peryimposka mouwHocty — LWIMM ¢ nepmnogom 50 c.

PaspaboTaTtb Tectep mmkpocxem ADG706. B npoLiecce TeCTUPOBAHUA OCYLLECTB/IATb USMEPEHNE OMUYECKOTO
CONPOTMB/IEHUA KaHANOB.

Pa3paboTaTb MUKPONPOLLECCOPHbIN BONLTMETP NEPEMEHHOIO HAMPAXKEHWUS, U3MEPAIOLLNIN AENCTBYIOLLEE 3HAaYEHME
[0 50B. ToyHocTb 1%. YactoTa ot 10 o 50 u.

Pa3paboTaTb MUKPONPOLLECCOPHbIN TecTep MUKpocxembl SN74ALS245. MNMpu TECTUPOBAHNN MUKPOCXEM OCYLLECTBAATD
KOHTPO/1b Hannuma Z-coctosHmA. MpeaycMmoTpeTb HE0OX0ANMMYIO MHAMKALMIO M OpraHbl yNpaBaeHUs.

Pa3paboTaTb MUKPOMNPOLLECCOPHbIN TecTep MUKpocxembl SN74ALS373. Mpu TECTUPOBAHNUM MUKPOCXEM OCYLLLECTBAATD
KOHTPO/Ib HaNumnA Z-coctoaHuma. MpenycMmoTpeTb HEOHXOANMYIO MHAMKALMIO U OpraHbl yNpaBaeHus.

Pa3paboTaTb MMKPOMpPOLLECCOPHOE YCTPOIMCTBO $Ha30BOro ynpasaeHna ogHodasHbIM ABUraTenem nepemeHHoro Toka
220 B. MowHocTtb asuratens 1 KB, 3agaHue ckopocTu —yenosekom. CucTema ynpasBneHUa — pasoOMKHYyTas.
Pa3paboTaTb MUKPOMNpPOLLECCOPHOE YCTPOMCTBO «KOAOBbIM 3aMOKY.
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHA:

IIpomexyTouHast arrecTanus 10 JUCUUILIMHE BKIIOYAET TEOPETUYECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJarOIMMUCS 3HAaHUH, U IPaKTUYECKUE 3a/1aHus,
BBISBIISIIOLINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BIIaJJCHUIA, IPOBOAUTCS B (hopMe SK3aMeHa
B KOHIIE Kypca.

Meroauueckue ykazaHus I MOATOTOBKH K 3a4€Ty: JUIsl IIOATOTOBKY K 3a4€Ty CTYJEHT
JIOJKEH OCBOMTDH BCE U3Y4aE€MBbIE TEMBI, B TOM YUCJIE U OTBEIECHHBIE ISl CAMOCTOSATEIBHOIO
U3y4YECHHsI, BBITIOJIHUTH U CIaTh BCE PAOOTHI.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

Ha «omnuunoy:

Cmyoenm uémko omeeuaem Ha MeopemMuyecKull B0NPoc, HAMHO 00BACHIS CYMb Memooa,
MOdICem NPedsoNCUMb AlbMEPHAMUBHbIE MenOoObl peuleHUs NOCMABIEeHHbIX 3a0ad.

Brimonnensr 00a MpakTUYECKUX 3aJaHUs, CTYACHT OOBSICHSET, KaKUMU METOJIaMU OH
MIOJIB30BAJICS TIPU UX BBITIOJIHCHUH.

Ha «xopowioy:

Cmyoenm omeeuaem Ha meopemu4eckKull 6ONPOC U BbINOJHAEem XOoms Obl O0O0HO
npakmuyeckoe 3a0anue UMY GbINOAHAem 004 NPaAKmu4eckux 3a0anusi Oe3 omeema HaA
meopemuueckuii sonpoc. meem npedcmasienue 0 mom, Kakum 00pazom 3a0anus O0AHNCHblL ObLIU
Obl ObIMb BLINOIHEHDL.

Ha «yoosnemseopumenvroy:

CTymeHT BBINOJHAET XOTS OBl OJHO 3aJaHue (OTBET HAa TEOPETHUYCCKHH BOMPOC WIIH
MIPaKTUYECKOE 3aJIaHUE).

Iloka3aTe/u U KPUTEPUHU OLIEHMBAHUSI KYPCOBOI'0 MPOEKTA:

Ha «omauunon:

Cmyoenm noaHocmuvio U 6 CpOK BbINOJHUNL 3A0AHUS, OPOPMUT NOACHUMELLHYIO 3aANUCKY,
61a0eem 3HAHUAMU NO NPUMEHSEMbIM MemooamM U MOMCen NPedsoXCUMb albMepHAMmuUsHble
MemoObl peuieHuss 3a0ayu, 3HAKOM C JTUMePaAmypHuIMU U UHBIMU UCHOYHUKAMU NO NpeomMemy
OUCYUNTUHDL.

Ha «xopowiox:

Cmyodenm noaHOCmbI0 8bINOJHUL 3A0AHUS, OPOPMUL NOACHUMENbHYIO 3ANUCKY, 3HAKOM C
JIUMEPAMYPHLIMU U UHBIMU UCTOYHUKAMU NO NpeoMem)y OUCYUNTUHBL.

Ha «yoosnemsopumenvroy:

Cmyoenm uyacmuuHo 6bINONHUNL 3A0aHUs, OQOPMUNL NOACHUMENbHYIO 3ANUCKY, UMeem
npeocmasiieHue 0 IUMmepamypHolxX U UHbLX UCTMOYHUKAMU NO NpeOMeny OUCYUNTUHDL.



