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1. Henu 1 3a1a4n 0CBOEHUSI AUCHHUILIMHBI (MOYJIs1)

Heap m3ydeHuss AMCHMIVIMHBI «MHKpPONIPOLECCOPHBIE YCTPOUCTBAa» - OCBOEHHUE CTY-
JICHTaMHU KOHLIENTYaJbHBIX OCHOB, COBPEMEHHBIX MOJIXOJO0B M METOAUK HCIOIb30BAHUS MHK-
pomporieccopoB (1Y u MII) B coBpeMeHHOI1; (popMHUpOBaHUE MPEACTABICHUI O COBPEMEHHBIX
MIPOrpPaMMHBIX U aIlllapaTHBIX KOMILJIEKCaX, CIIOCOOHBIX aBTOMATU3HPOBATh MPOLEAYPHl peau-
3au (QYHKIMHA NMPH aIrOPUTMUYECKOM, (YHKIMOHAIBHO-CTPYKTYPHOM, JIOTHUYECKOM M CXEM-
HOM NPOEKTUPOBAHUHM MUKPOIPOIIECCOPHBIX CUCTEM;

3agauu u3yYeHUus1 TUCHHUILINHBI:

- 1aTh UHGOPMAIUIO 00 OCHOBHBIX PEIICHUAX, UCTIOIb3YEMbIX B COBPEMEHHBIX CHCTEMaX
pa3pabOTKN MUKPOMPOILIECCOPHBIX YCTPONCTB pa3IUuYHON Ha3HAYCHUS;

- TIO3HAKOMUTH CTYJEHTOB C MPUHLUIAMU PadOThl, XapaKTEPUCTUKAMH M MapaMeTpaMu
MHUKpPOIIPOLIECCOPHBIX YCTPOUCTB U UX KOMIIOHEHTOB;

- MMO3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMH METOJIaMU aHallu3a U OIpeeNieHUs] OCHOB-
HBIX XapaKTEPUCTUK U NTaPAMETPOB MUKPOIPOLIECCOPHBIX YCTPOMICTB;

- HAYYUTh NMPUMEHATh KOMIBIOTEPHbIE TEXHOJIOTUU MPHU O(QOPMIICHUN pELICHUS MHXKE-
HEPHBIX 33/1a4 U €XHUYECKOH JOKYMEHTALMNA HA MUKPOIIPOLIECCOPHBIX YCTPONCTBA;

- aTh HAaBBIKM OLIEHKU O0JIacTell MPUMEHEHHUS U PEXKUMOB SKCIUTyaTallud MUKPOIPOLIEC-
COPHBIX YCTPOMCTB.

W3ydeHne qUCHMIIMHBI HAIIPAaBJIEHO HA MOJTOTOBKY CIEHUAINCTOB, CHIOCOOHBIX peliaTh
po0JIeMbl, BOZHUKAIOIINE PU MPOU3BOJICTBE U SKCILTyaTallui U3AETUI SJIEKTPOHUKHU U
HAHOXJIEKTPOHUKHU C YYETOM 00JIacTH, TUIOB U 33]a4 NMPO(PECCUOHAIBHOM 1eATEeIbHOCTH B COOT-
BETCTBHHU C MPO(YECCHOHAIBHBIMU CTYACHTaMH:

® 40.058 «HXeHep-TeXHOJIOT 110 MPOU3BOACTBY U3ACINA MUKPOIJIEKTPOHUKI», KOTO-
phIit yTBepxkAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan Mu-
HrocToM Poccrmt 29.07.2019 No55439;

® 40.104 «Crnenuanict N0 U3MEPEHHIO MapaMeTpoB U MOAU(DUKALIUN CBOMCTB HAHOMATe-
pHaTIOB M HAHOCTPYKTYpP», KOTOPBIN yTBEpXkAeH npukazoM Muntpyna Poccun ot 07.09.2015
Ne593n (B penakuuu, BBeneHHoi B aeiictsue ¢ 20.01.2019 r. npukazom Muntpyna Poccun ot
14.12.2018 Ne807H).

2. Mecro nucumiuiaabl (MoayJisi) B crpykrype OIIOII BO

JucrummHa «MHKPOTIPOIIECCOPHBIE YCTPOMCTBA» OTHOCUTCS K OO0s3aTEIbHOW YacTH
JUCUMIUIMH y4eOHOro IUlaHa 1o HampasieHHio mnoarotoBku 11.03.04— DnektpoHuka u
HAHOAJIEKTpOHUKa, Mpoduisb: CoBpeMeHHble MH(GOPMAIMOHHBIE TEXHOJIOTUHM B 3JIEKTPOHHOM
TEXHHUKE

N3yuenne aucumiuimHbl «MHKpPOIIPOLIECCOPHBIE YCTPOWCTBA» ONMMPAETCA Ha 3HAHMS,
YMEHUS U KOMIIETEHIIUHU, TPHOOPETEHHBIE U C(HOPMHUPOBAHHBIE B pe3yJIbTaTe U3yYCHHUsS MOIYJIS
®wusuka u Beiciias matemaruka u quctumiinH MapopmaTtuka, CxeMoTeXHUKA.

[Ipu ocBOeHNYU AUCIUIUIMHBI O0YUYaIOIMIUNC CMOKET YaCTUYHO MTPOJIEMOHCTPUPOBATH
cienyronre o0oomenHbie TpyaoBbie PyHkiuu (OTD):

® Pa3paboTka eIMHUYHBIX TEXHOJIOTHYECKUX MPOIIECCOB U PEKOMEHAAIIMI 10 ycTpa-
HEHUIO U TIPEAYNPEKICHUI0 OPaKOB B IPOU3BOICTBE U3ACIUNH MUKPOIIIEKTPOHUKU
(mpodeccuonanbubiit ctanaapT 40.058 «HxkeHEep-TeXHOIOT TT0 MPOU3BOACTBY U3/IE-
TN MUKPO3JIEKTPOHUKNY, KOJI B, ypoBeHb kBanudukanuu 6).

® Pa3paboTKa TUIOBBIX TEXHOJIOTUYECKHUX MIPOLIECCOB U MIIAHUPOBOK pabOUUX MECT U
MIPOU3BOJCTBEHHBIX YUACTKOB HA MMPOU3BOJCTBE U3AETHI MUKPOAJIEKTPOHUKH (TIPO-
dbeccuonanbublil crangapt 40.058 «MHxkeHep-TeXHOIOT IO MPOU3BOACTBY U3IEINUN
MUKPORJIEKTPOHUKN», Ko C, ypOBEHb KBaTU(pUKaLUU 6).



e CoBepIICHCTBOBAHHE MPOIIECCOB U3MEPEHHM MapaMeTPOB U MOAU(PUKAIINYA CBOKCTB
HaHOMAaTEepPUaJIOB U HAHOCTPYKTYp (npodeccuonanbublil cranaapt 40.104 «Creuna-
JIUCT 10 U3MEPEHUIO NMapaMeTpPOB U MOAU(PUKALIUKA CBOMCTB HAHOMATEPHUAJIOB U HAHO-
CTPYKTYp», koA C, ypoBeHb KBaTu(pUKAIIH 6).

3. TpeﬁﬂBﬂHI/lﬂ K pe3yjabTaTaM OCBOCHHUA COACPKAHUA TUCHUIIINHBI

[Tponiecc n3ydeHus! TUCIUILTAHBI HAPaBIeH HA GOPMHUPOBAHUE PIIEMEHTOB CIIETYIONTUX
komnereHuuii ¢ ®I'OC BO u OIIOIT BO no nanHoMy HanpaBia€HUIO MTOATOTOBKU:

obmenpodeccronanpabie komnerennuu (OI1K):

— OIIK-4. CrnocobeH MpUMEHSTh COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTUH IS
MOJITOTOBKUA TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIOTHUYECKON TOKYMEHTAIlUU C
y4eTOM TpeOOBaHUN HOPMATUBHOW JOKYMEHTAIUH.

6) npodeccuonanbubie komnerenuu (I1K):

OIIK-4.1. OnpenensieT 151 pellIeHUs] MOCTaBICHHOM 3a/1a4ll COOTBETCTBYIOIINE
HMCTOYHUKH WHGOPMAITNH, BKIIOYAs HAITMOHATBHBIC W MEXTyHApOIHbIC 0a3bl TaHHBIX,
AJIEKTPOHHBIE OMOJMOTEUHBIE CUCTEMBI, CICIHMAIM3UPOBAHHBIE MAKEThl MPUKIATHBIX
IporpamMm

3HaTth:

OCHOBBI CXEMOTEXHUKH M DJIEMEHTHYIO 0a3y, a TaKKe apXUTEKTYpPY, YCIOBUSI U CIIOCOOBI
MCIOJIb30BaHUSI MUKPOIIPOLIECCOPOB U MUKPOITPOLIECCOPHBIX YCTPOUCTB;

COBpEMEHHBIC MHTEPAKTHBHBIC MPOTPAMMHBIC KOMILJIEKCHI JIJISl BBIMIOJTHEHUS U PEIAKTH-
POBaHUS TEKCTOB, N300PAKCHHUHN M UEPTEKEH.

YmMmern:

UCIIOJIb30BaTh CTaHJAPTHBIE MAKeThl MPUKJIAAHBIX MPOTPaMM JUIsl pelIeHHs MpaKThde-
CKHUX 3a]1a4;

MPUMEHSATh KOMITbIOTEPHBIE CUCTEMbI U MAKEThl MPUKIIAAHBIX IPOTPaMM i POSKTHPO-
BaHUS U UCCIIEIOBAHUS PATUOTEXHUIECKIX YCTPOUCTB;

MPUMEHSTDH JIEUCTBYIOIINE CTAHIAPTHI, OJOKEHUS U UHCTPYKIMU 1O O(hOPMIICHHUIO TeX -
HUYECKON JOKYMEHTALUH.

Baagers:

METOJIaMU pacyeTa TUIIOBBIX MHKPOIPOIIECCOPHBIX YCTPONCTB;

METOJIaMU TIOCTPOEHUS YCTPOUCTB HA OCHOBE.

4. ConepikaHue M CTPYKTYpPa JMCHUILIHHBI (MOZYJIST)

Conep:xanue TMCUUILINHBI.

B tabmune 1 mpuBoguTes copepikaHue AUCIUILTAHBI, CTPYKTYPHPOBAHHOE T10 Pa3Jienam,
C YKa3aHUEM 10 KaXIA0OMY pa3zieny (pOpMbI TEKYIIETO KOHTPOJIS: 3alliTa JIA0opaTOPHOU pabOThI
(JIP), komnokBuywm (K), rectupoBanue (T).

Tabymma 1
Kon
KOHTPOJIH
poJ ®opma
Ne pyemoii
HaumeHoBanue TEKYLLIET0
paz- ConeprxaHue pa3jiena KOMIIe-
pasjiena KOHTPOJI
Ae1a TeHLHH o
(nsm ee
4acTH)
1 2 3 4 5
1. |OcHoBbI anreOpsl J10-OCHOBHBIE aKCHOMBI, TeopeMbl U ToxaecTBa anre6-OIIK-4. K, T, I1P
TUKA U TEOPUH Tepe-pbl JIOTUKU, TMPUHIUI JBOMCTBeHHOCTH. Onepaius
KJIFOYaTeJIbHbIX CyMMa IO MOJYJIIO JBa U ee cBoictBa. OOaacTh




2

3

byHKIMIA

onpenenacHuss QGyHKIUNA. TaOauIel HUCTUHHOCTH.
[[oJTHOCTPIO W HE TOJHOCTBIO  OIPEJIEICHHbIE
¢byukuun. [loaHOCTRIO HeompeneneHHass (yHKIIHS.
KOHBIOHKTUBHBI W JIU3BIOHKTUBHBIE TE€PMbI. MH-
HUMHU3AIUS  TEPEKITIYATeIbHBIX  QYHKIUNA. Ot
penenenne MJIH®, MKH® u MH® B 06a3ucax
- HE u UJIM-HE.

ACHHXPOHHBIE
TPUTTEPbI

ACHHXpPOHHBIE NTOTEHIIMAJIbHBIE TPUITEPHI THUIA R-
S, MX cuHTe3 W aHanu3. TaOnU4HBI METOA OThI-
CKaHWs (YHKUMH BO30YXKIEHHS. ACHHXPOHHBIE
MOTEHIIUAIBHBIE TPUTTEPbl TUNIOB D-L u D-L-R C
IIPUOPUTETOM BXOJ0B L mnu R u ux cunres. Tpur-
repsl Jpia.

OIIK-4.

K, T, [IP

CHHXpOHHBIE TPUITE-
pBI

Cunxponnsie Tpurreps! Tinos D, D/R, D/R-S, J-K
u 7. CIIOBECHOE OINHMCAaHHE 3aKOHOB (DYHKIHO-
HUPOBAHUS W TaOJIMYHOE 3aJaHue WX (PyHKIUU Tie-
pex010B. DYHKIMK BO30YKICHHS TPUITEPOB.

OI1K-4.

K, T, [IP

CrannapTHbIe WH-
TErpajibHbIE  CXEMBI
MC) TTIT m KMOIJ
cepuii: [lpaiiBepsl U
MpreMoTIepeIaTINKN
C OTKPBITBIM KOJIIEK-
TOPHBIM BBIXOJIOM H
TPEMSi COCTOSHUSIMU
BBIXOJIA. Bydeprsie
PETUCTPBL € TpeMms
COCTOSIHUSIMH BBIXO/1a

Cxembl 0a30BbIX 3JIEMEHTOB HMHTErPajbHBIX CXEM,
BbINOJHAEMBIX 10 paznuuHeiM TTJI 1 KMOII tex-
HostorusaM. CTaTuyeckue U JIMHAMUYECKHUE Ia-
paMeTpbl HUHTEIPAIILHBIX CXEM.

OIIK-4.

K, T, [IP

MuHUMH3a1UA  JTOTH-
YECKUX GbyHKIHA.
Kapts! Kapho.

MuHuMuzanuss OyneBbIX (YHKIMH C TOMOIIBIO
kapT Kapno (3-6 nepeMeHHbIX)

OIIK-4.

K, T, [IP

KoMOuHamoHHbIE
U(PPOBBIE CXEMBI

Hasnauenue aemudpatopoB U AEMYJIbTHUILIEK- CO-
POB M MX KacKagupoBaHUE. MyJIbTUIUIEKCOPBI U
MYJIbTHUILUIEKCOPHI- JIEMYJIbTUILIEKCOPBI
MyJIBTHIIEKCOPBI CO CTPOOM- POBAHUEM M TPEMs
COCTOSIHUSIMH BBIXOJa.

OIIK-4.

K, T, IIP

[{udpoBbie KOMIapa-
TOPBI M CXEMBI
CPaBHCHUA YHCCI

[{udpoBeie KOMIAPaTOPbl U CXEMbl CPAaBHEHHUS YH-
ceJsl. AapecHble KOMIIapaTophbI.

OIIK-4.

K, T, [IP

J[BOWYHBIE M  JIBO-
MYHO-JIECITUIHLIE
CUETUHKH.

JIBOVIUHBIE VI JIBOMYHO-IECITUYHBIE CUCTUMK.
ACVHXPOHHBIE VIMITYJIbCHBIE cYeTdMKr. CriH-
XPOHHBIE CUeTUYMKW. PeBepcuBHBIE ITBOVIUHBIE
VI IBOMYHO- JeCITUYHBIEe CUeTUVKII

OITK-4.

K, T, [IP

[IpuMepsl TIPUMEHEHHS
MHTETPANBHBIX ~ CXEM
Npd  TPOSKTUPOBAHHH
U (PPOBBIX YCTPOICTB

[IporpamMMupoBanue MOIyYJIA IepecyeTa JBOUYHBIX
1 JOBOHUYHO-ACCATHUYHBIX CUCTUHMKOB. HpOI‘p&M-
MHUPOBaHUE MOJYJS IEpecueTa ¢ MOMOILBI aCHHA
XPOHHOW M CUHXPOHHOW NapaJuleIbHOW 3arpy3KH.

OIIK-4.

K, T, IIP

10.

Lludpo- aHanorosbie
npeoOpa3oBaTeny.
AHanoro- nuppoBbIc

[{udpo-ananoroseie npeoOpazoBaTenu, CTPYKTYpa,
MapamMeTpHl. PesuctuBnas  marpuna  R-2R.
AHanoro-iupoBsie MpeodpazoBarenn. AHAIOTO-

npeoOpa3oBaTesu

OIIK-4.

QpoBsie peodpazoBareny, kiaccudukanms. [1a-

K, T, [IP




1 2 3 4 5
autensubie AL, KonBeiiepusaiiusi BHIOOPOK.
11. |Apxurexrypa O6mas crpykrypHas cxema. llunel agpeca, nan-OIIK-3. [K, T, ITP
MUKpOOBM HbIX W ynpaeieHud. [lamsate u BY. Onepanpgpbl.[l1K-4
EauHMIIBI U3MEPEHUS TaMSTH.
12. |Apxurektypa oxaHo-CtpykTypHas cxema MII. Peructpel obmero Haszna-|OIIK-4. K, T, ITP
KPUCTAJIbHBIX ~ MUK-YEHMs, yKa3aTeIbHblE, MH/IEKCHbIE, CETMEHTHbIE
POIIPOLIECCOPOB peructpsl. AJIY. Peructp ¢aaros. Ouepens ko-
MaHI. D¢ dexkTUBHBIE U PU3NIECKHE aapeca.
MyJIBTUIUIEKCHAS IIMHA aipeca-JaHHbIX. Y IIpaBiIe-
HUE [TaMAThI0 U BHEIIHUMH yCTpoucTBamu. Jleck-
punrtopsl. Opranusanus creka. Haznauenue
CUTHAJIOB TOTOBHOCTH, 3allpoca NpephIBaHUN U 3a-
npoca npsiMoro aoctyna kK mamsaTty. [1luaa MultiBus
13. |Apxurekrypa oaHO-(CTpyKTypHas cxema MUkpokoHntposuiepa. Haznau- |OIIK-4. |K, T, ITP
KPUCTAJIBHBIX ~ MUK-|EHUE €r0 OCHOBHBIX Y3JI0B. BHYTpeHHssI MaMATh U
OKOHTPOJIEPOB taiimep. Opranu3zaius BBOJa-BbIBOJA.
14. |Pa3paboTka npor-Pa3paboTtka mporpammuoro obecneuenust mukpo- |(OIIK-4. K, T, I1P
pamMMHOTO obecrede-KOHTposuiepoB. [IporpaMMbl TecTupoBaHus 1
HUS MHKPOKOHTPOJI-MHULUAIN3AIMA MUKPOKOHTPOJLIEpOB. IIporpammel
epoB yIpaBJeHUs] BBOJIOM-BBIBOJIOM.
15. |Cratuueckue omnepa-{CTaTuyeckue orepaTUBHbIE 3alI0MUHAIOIINE OIIK-4. [K, T, IIP
THBHBIE  3armoMuHa-ycTporcTBa (O3Y). CtaTuueckue U JMHAMHUYECKHE
tomue  ycrpoiictsa.O3Y. Iunamuueckue napamerpsl O3Y. AnpecHble
[TocTostHabIe 3amoMu-nemmudparops! 11 cenekiuu bBUC O3Y. Tlocto-
HalOIIME YCTPOWCTBA.IHHBIE 3anioMuHaromue ycrpoiictea (EPROM).
Dd1I- MaMsTh. [Tpunnun padotet EP ROM. Jlunamudeckue napa-
MeTpel EPROM. Haznauenue, npuniun paboTsl 1
NpUMEHEHHE (IIAUI-NAaMSTH.
16. [Meronbt Knaccuukanus perucTpoB maMsaTd 1 METO/I0B OIlIK-4. [K, T, IIP
BBOJIa-BBIBOJIA BBOJa-BbIBOZIA. PerucTpsl BBOJa, BBIBOAA, BBOJA-
BBIBOJIA U TIEPEKIIIOYAEMbIE C BBOJ/IA HA BBIBO/L.
Peructpbl ¢ 00paTHbIM uTeHHEM. Peructpsl naH-
HBIX, YIIPaBJICHUS U COCTOsIHUSA.. Peanu3anus npuo-
PUTETHOIO 00CITy’)KHBAaHUs BHEUTHUX YCTPOUCTB IO
[pepbIBaHUI0. BBOI-BBIBO/I IO NIPSMOMY JOCTYIY K
namsaTH. Ha3HaueHnue BBOAA-BBIBOIA IO IPSIMOMY
NOCTYIy K MaMsATH. AnmapatHoe o0ecrieueHne
BBOJA-BbIBOJIA 10 NPSIMOMY JOCTYIIYy K IaMSITH.
17. |Uutepdeiicapie BUC [[Iporpammupyemsiii  mapamiensubiii - uatepdeiic.|QI1K-4. K, T, I1P

CTpyKTypHasi cXxeMa, CUTHaJIbl M PEXUMBI pabOThI
napasuienbHoro uHtepgeiica. IIporpamMmMupoBanue
pe’kuMoB  paboTel. Omnepanuu BBOAA-BBIBOJA U
IpOrpaMMHUpPOBAaHNE PEXUMOB paboThl. Iloxakito-
YCHHE K KOHTPOJUIEPY IOCTOSHHOTO 3allOMHHa-
IOLIET0 YCTPOICTBa 3HAKOr€HepaTopa U 3HAKOCHH-
TE3UPYIOIINX UHIUKATOPOB. YIIPAaBJICHUE BBIBOJOM
uHpopManuu. UTeHHEe COCTOSIHMHA CYETYHKOB.
[IporpaMMupyemsblii KOHTPOJUIEP NpephIBa HUN. 3a-
JaHhe cTaTyca YPOBHEW IpHOpHUTETa. YIIpBICHHE

paboTol KOHTpOJIIEpa MPEephIBaHHIA..




CTpyKTYpa AMCHUILIHHBI

Tabnuma 2
Oobm1ast TpyA0eMKOCTh TUCIUILUIMHEI cocTaBsieT 3 3aueTHble enquHuipl (108 daca)
TpynoeMKOCTb, Yachl
Bun padorer 6 cemecTp Bcero

OO01m1as TpyJI0€MKOCTh (B Yacax) 108 108

KonTakTHas pabora: 68 68
Jlexuuu (JI) 34 34
[TpakTnueckue 3anstus (I13) 34 34
Cemunapckue 3anstus (C3) - -
JlaGopaTopHubie paboTs (JIP) - -

CamocrosiTenbHas paboTa, B TOM YHCJIe KOHTaKTHAs pa- 13 13

Oota:
Kypcosas pabota (KP) / Kypcosoii mpoekr (KII) - -
PacuetHo-rpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
CaMOCTOSITEJIbHOE U3YUYECHHUE Pa3JIeIOB 13 13
KonTponbHas padota (K) - -
[loAroTOBKA M MPOXOXKAECHUE MPOMEKYTOUYHON aTTeCTallun 27 27
By mpomMeKyTOYHOM aTTeCcTaluu JK3aM€EH JK3aMEH

JleknimoHHbIE 3aHATHS
Tabmnumna 3

Ne Tema
1. |OcHOBBI aIredphl JJOTUKU U TEOPUH NMEPEKIT0YATEIbHbIX QYHKIIUH.
2. |ACUHXpPOHHBIE TPUITEPHI
3. |CHMHXpOHHBIE TPUTTEPHI
4. |Crannaprabie uarerpaibibie cxemsl (MC) TTJI u KMOII cepuii: paiiBepsl u

[IPUEMOIIEPEIATYUKN C OTKPBITHIM KOJIJIEKTOPHBIM BBIXOJOM U TPEMS COCTOSHUSIMHU BBIXO/A.
byhepHble perucTphI ¢ TPEMsI COCTOSIHUSIMU BBIXOa

MunumMm3aius Jorndeckux Gyuaknuii. Kapter Kapho.

KomOuHamoHHble TH(POBBIE CXEMBI

[{ndbpoBble KOMIAPATOPBI U CXEMbI CPABHEHUS YHCET

XN S

I[BOI/ILIHI)IC U IBONYHO-ACCATUYHBIC CUCTUYHUKU. PCBepCI/IBHBIe JBOUYHBIC U IBOUYHO-
JCCATHYHBIC CHCTYMKHU

9. [[IpuMepsl IPUMEHEHUS UHTETPAIBHBIX CXEM MPHU MPOSKTUPOBAHUU IIUPPOBBIX YCTPOUCTB

10 |[[{udpo-aHaoropsie mpeoOpa3zoBaTeau. AHaIOro-nmu@poBEIe TPeoOpa30BaTEIN

11 |Apxurekrypa MukpoOBM

12 |ApXHTEKTYypa OAHOKPUCTAIBHBIX MUKPOIPOIIECCOPOB

13 |ApXHUTEKTYypa OAHOKPUCTAIBHBIX MUKPOKOHTPOJIEPOB

14 [Pa3paboTka mporpaMMHOro o0ecredyeHrsi MUKPOKOHTPOJLIEPOB

15 |Cratuueckue omnepaTHUBHBIE 3allOMUHAONIME ycTpolcTBa. [locTosiHHBIE 3amOMHUHAIOLINUE]
ycTponcTBa. OI3I-TIAMSITh.

16 MeTtoabl BBOa-BEIBOA

17 [Uarepdeiicasie BUC

.HGKIII/IOHHBIG 3aHATHUA TPOBOIAATCA C HCIOJIB30BAHUCM KOMIIBIOTCPHBIX HpeSGHTaHHfI B
AyJAUTOPUAX, OCHAIICHHBIX BUACOIIPOCKTOPOM.



IIpakTnyeckne 3aHATHA (CEMUHAPDI)
Tabnuua 4

z

Tema

OcHOBBI QJITeOPBI JJOTUKU U TCOPHUH MEPESKITIOYATEIbHBIX (DYHKIIHN.

ACHHXPOHHBIE TPUTTEPHI

CHHXpOHHBIE TPUTTEPHI

MuyHUMM3AIUS JOTHYECKUX (DYHKIIHIA. .

Kaptel Kapno

KoMOnHannoHHbIE ITU(GPOBHIE CXEMBI

[{udpoBble KOMIAPATOPHI

CXCMBbI CPABHCHHA YN CCII

BOMYHBIC 1 JBOMYHO-ACCATHUYHBIC CHCTYUKU.

PCBepCI/IBHI)IG JABOUYHBIC U IBONYHO-ACCATUYHBIC CHCTUUKN

[{ndpo-ananoroseie npeoOpa3oBaTenu

S|P DSl |Ron | |» N =

. AHasoro-1udpoBkie Mpeodpa3oBaTeNIn

JlaGopaTtopHbie padoThI He NMPexyCMOTPEHbI
CamocTosiTe/IbHOE H3y4YeHHe Pa3/1e/ioB AU CHUIITHHbI
Tabnuia 6

| Ne | BOHpOCBI, BBIHOCUMBIC Hd CAMOCTOATCIIbHOC N3YUYCHUC

1 [lIporpaMMupoBaHHe MOJIyJsl Iepecyera ¢ MOMOLIbI0 cOpoca B HYJIEBOE COCTOSIHUE.
[IpoexkTupoBaHue JenUTeNeH YaCTOThI C NEPEKIIF0UYaeMbIM KO OULIMEHTOM JEJIEHUS.

YIPaBICHUEM.

2 [HudpoBsie cuHTE3aTOpHl YacTOT. MaTpuyHble MmUGPaATOPhl KIaBUATyphl. 3HAKOTe-
HepaTOpbl H WHAWUKATOpHBIE ycTpoicTtBa. WC ynpaBneHuss 7-CETMEHTHBIMH U
MATPUYHBIMM ~ MHAMKaTOpamu. [IpoekTupoBaHWEe WHAUKATOPOB C JAUHAMUYECKUM

[IporpaMMupyeMble KOHTPOJUIEPBI IPSIMOIO AOCTyna K naMatu. CTpyKTypHas cXema u
Ha3HaueHue curHagoB. [IporpammupoBaHue KOHTpOJUIEpa MPSMOro JOCTyla K MaMsTH.
3agaHue cTaryca ypoBHEH npuopureta. Pexumbl paboThl KOHTPOJUIEpA MPSIMOTO AOCTyIa
Kk namsaTh. Knaccudukanusi nocneaoBaTenbHbIX KaHAJIOB CBSI3U, MPUHLIUI ACHHXPOHHBHI
repelayd JIaHHBIX, CKOpPOCTb II€pelayd JaHHbIX, IPHUHLHI ACUHXPOHHOIO IIpHEMa
naHHbIX. CUTHAJBI YIPABIECHUS MOJAEMOM. YTpaBieHHE JAaHHBIMU U PEXXUMaMU pabOTh

CBsI3HOTO MHTep(derica. ACHHXPOHHBIM U CHHXPOHHBIN peKUMbI PaOOTHI.

MeTtoanyeckue peKOMEHIALMH 110 CAMOCTOATEIbHOM padoTe CTY1eHTOB

Lenbio caMOCTOSATENbHOM PabOThI CTYJICHTOB SIBIISICTCS OBJIAZCHUE (PYHIaMEHTAIbHBIMU
3HAaHUSAMH, NPOPECCHOHANTBHBIMU YMEHUSIMU U HaBBIKAMH JESTEIbHOCTH MO MPOQUIIO, OIIBITOM
TBOPYECKOH, MCCIIEI0BATENBCKOM JiesiTenbHOCTH. CaMocTosTenbHas paboTa CTYJIEHTOB CIIOCcO0-
CTBYET Pa3BUTHIO CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH U OPraHHW30BAHHOCTH, TBOPYECKOTO
M0JIX0/1a K PELICHUI0 TPobieM yueOHOro U MpohecCHOHATBHOTO YPOBHSI.

3amauyamu CPC ABISAIOTCS: cUCTEMAaTU3alUs U 3aKPEIUICHUE TIOJyYEHHBIX TEOPETUYECKHUX
3HAaHUM W MPAKTHUECKUX YMEHUH CTYIEHTOB; YIiyOJIeHHe U pacCIIMpPEHHE TEOPEeTHUECKUX 3Ha-
HUl; (GopMHpOBaHHE YMEHHUH HCIOJB30BaTh HOPMATUBHYIO, CIPAaBOYHYIO JOKYMEHTALUIO U
CMELUAIBHYIO JIUTEPATypy; pPa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH M aKTMBHOCTH CTYJEH-
TOB: TBOPYECKOM HMHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH;
(dbopMHpOBaHHE  CaMOCTOATENBHOCTH  MBIIUICHHUSA,  CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHHIO M caMOpeaIn3aliy; pa3BUTHE HCCIIE0BATEIbCKUX YMEHHM; HCIOIb-
30BaHME MaTepuaa, COOpaHHOTO M MOJIYyYEHHOTO B X0 CAaMOCTOSATENIbHBIX 3aHATHH Ha MPaKTH -
YeCKUX U JJa0OpaTOPHBIX 3aHATUSAX, U (P (HEKTUBHON MOATOTOBKU K IK3aMEHY.



MeTtoauka OpraHu3ali CaMOCTOSITENIbHONW pabOThl CTYJIEHTOB 3aBUCHUT OT CTPYKTYpBHI,
XapakTepa 1 0coOOeHHOCTE! n3y4aeMoil TUCHUIUIMHBI, 00beMa YacoB Ha ee U3ydeHue, Buja 3a/1a-
HUH U1 CaMOCTOSATENIbHON PabOThI CTYJCHTOB, HHAMBUYaTbHBIX KAUECTB CTYACHTOB U YCIOBUH
y4eOHOU JeATEITHHOCTH.

[Iponecc opranuzany caMOCTOSATENILHOW PabOThl CTYACHTOB BKIIOYAET B ceOsl cleny-
IOLIUE ATaMbl: MOJArOTOBUTEIbHBIN (ONpeeieHre 1iefiel, COCTaBlIEeHUE MPOrpaMMBbl, TOATOTOBKA
METOAMYECKOT0 OOECIeUeHHs1); OCHOBHOM (peayn3aiusi MporpaMmbl, UCHOJIb30BAHUE MPHEMOB
nmoucka nH(opMaluu, yCBOCHHS, epepadOTKH, HOBOW MH(]OpMaIuu, (PUKCUPOBAHKUE PE3yJIbTa-
TOB, CaMOOpraHM3alus Mpolecca padOoThl); 3aKIIOUYUTENBHBIA (OLIEHKAa 3HAYMMOCTU W aHaJH3
pe3yNbTaToOB, MX CUCTeMaTu3alus, oleHka 3((EKTUBHOCTH U HpUEMOB pPabOTHI, BBIBOJBI O
HanpaBJICHUSIX ONTUMH3AIMH U3yUYeHHs MaTepuana). B mpoiiecce caMocToATeNnbHOM paboThI CTy-
JEHT MpHOOpeTaeT HaBBIKM CaMOOPraHU3allid, CAMOKOHTPOJISL, CaMOYIpPAaBJIEHHUS, CaMO-
pedieKCu U CTAHOBUTCS AaKTUBHBIM CAMOCTOSITEIILHBIM CYOBEKTOM yUeOHOM NesITeIbHOCTH.

CTyneHT NOoJKeH OCBOMTh MHUHMMYM COJIEP)KaHHS, BBIHOCHMBIM Ha CaMOCTOSATEIbHYIO
paboTy CTYJIEHTOB IO JAHHOW JAMCUUILINHE; IUIAHUPOBATh CAaMOCTOSTENBHYIO PaboTy MO H3ydye-
HUIO OTJIEIbHBIX TEM TUCIMIUIMHBI, BBIOJIHATH CAMOCTOSATENbHYIO pabOTy U OTYUTHIBATHCSA IO
€€ pe3yJsbTaraMm.

CTyZeHT MOXeT CBepX MPEIOKEHHOIO MUHHUMYyMa 0053aTeIbHOIO COJEP>KaHUSI CaMO-
CTOSITENILHO OIPENEIIATh YPOBEHb (TTyOHHY) MPOpaOdOTKU COAEp)KaHUsl MaTepualia; u3ydarb J0-
MOJIHUTENIbHBIE TEMbI M BOIIPOCHI ISl CAMOCTOSTEIbHON MPOPaOOTKH; MCIOIb30BaTh JIJISl CaMO-
CTOSATEBHON PabOTHl METOAUYECKHE MOCOOus, yueOHble mocoOus, pa3pabOTKH CBEpX Mpei-
JIO’)KEHHOTO CITMCKa PEKOMEHOBAHHOMN JIMTEPaTyphl; UCIIOJIb30BaTh CAMOKOHTPOJIb PE3YJIbTATOB
CaMOCTOSITETILHON pabOThl B COOTBETCTBHU C METO/IaMH BHIOPAHHBIMH CaMOCTOSTEIBHO.

CamocTosTenbHast paboTa CTYJAEHTOB JI0JKHA OKa3bIBaTh BAYKHOE BIMSIHME HA GOPMUPO-
BaHUE JIMYHOCTH OyAYyILEro CIenHragnucTa, OHa IIIAHUPYETCs CTYJCHTOM caMocCTosATeIbHO. Kax-
JBIA CTYJIEHT CaMOCTOSITENILHO OTpEACIIseT PeKUM CBOeH paboThl U Mepy TpyJia. OH BBIIOJTHSET
BHEAYJUTOPHYIO pPadOTy MO JMYHOMY WHAMBHIYaJbHOMY IUIaHy, B 3aBUCHUMOCTH OT €ro
MOJITOTOBKH, BPEMEHHU U APYTUX YCIOBUH.

OcHoBHOM (popMOil caMOCTOATETLHON pabOThl CTy/AEHTA SBISETCS U3yueHHE, PEKOMEH-
NoBaHHOU nuTepaTypbl. Ho /uig ycneniHoi yueGHON 1edTenbHOCTH, €€ HHTeHCU(DHUKAIIN, HE0O-
XOAMMO YUYHUTHIBATh CIIEAYIONINE CyObEKTUBHBIC (PaKTOPHI: HAIWYME YMEHUH, HABBIKOB YMCTBEH-
HOTO TpyJa: yMEHHE KOHCIIEKTHPOBATh Ha JIEKIUU U MpU paboTe ¢ KHUIOM; BiIaJeHUE JIOTUYe-
CKUMH OTIEpallMsIMHU: CPaBHEHHUE, aHAIIU3, CUHTE3, 0000I1IeHue, ONpeielIeHue MOHATHH, paBuiia
CUCTEMAaTH3allUU U KJIacCU(PUKAIIH.

Crenuduka MO3HABATENbHBIX IICUXMYECKHX IPOLECCOB: BHUMaHMUE, NaMsTh, pEYb,
Ha0JI0/1aTeIbHOCTh, MHTEIUIEKT U MblluieHne. Crnaboe pa3BUTHE Ka)XJ0ro M3 HUX CTAaHOBUTCA
CephEe3HBIM TNPENATCTBHEM B yuebe. Pe3ynbTaT olleHMBaeTCs HE KOJIMYECTBOM HH(OpMaIuH, a
KauyecTBOM €€ YCBOEHHUS, YMEHHEM €€ MCIIOJIb30BaThb M pPa3BUTHEM Yy ce0si CIIOCOOHOCTH K
JanbHEeHIeMy caMOCTOSITeNIbHOMY 00pa3zoBaHMI0. OBJlaJeHHE ONTUMAIBHBIM CTHJIEM DPa0OTHI,
00ecneurBaloIIUM yCIeX B CTPECCOYCTOMUNBOCTH Ha 3K3aMEHaX U OCOOCHHOCTH MOJATOTOBKU K
HUM,

YpoBeHb TpeOoBaHU K cebe, ompeesieMblil CIIOKHUBIICHCS CaMOOIIEHKON. AZIeKBaTHAsI
OLIEHKA 3HAaHUM, OCTOMHCTB, HEJIOCTATKOB - BayKHAs! COCTABIIAIOIIAS CAMOOPraHU3alMK YeJI0BE-
Ka, 0e3 Hee HEBO3MOXKHA yCHellHas padoTa MO yNpaBiICHHIO CBOUM IOBEJIEHUEM, NESTENBHO-
CTbIO. 3Hasi OCHOBHBIE METOJbl HAYYHOW OpraHM3allMM YMCTBEHHOTO TpyJa, MOXKHO IpH
HAaUMEHBIIINX 3aTpaTax BPEMEHH, CPEACTB U TPYAOBBIX YCHINN JOCTHYb HAWIYYIIUX pe3yJbTa-
TOB.

5. OueHo4YHbIe MATEPHAJIBI A/ TEKYIEro U py0e;KHOIro KOHTPOJIsl YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTAHHN

@DopMBI KOHTPOJIS TEKYILIUX, IIPOMEKYTOUYHBIX U UTOTOBBIX 3HAHWM CTYJEHTOB IO AMC-
LUIUIMHE ONPEENSIFOTCS B COOTBETCTBUU € YUEOHBIM IJIAaHOM 00pa30BaTeIbHON MPOrpamMMbl U B
COOTBETCTBHH ¢ AeHcTBYoIMM [lonokeHneM o OalIbHO-pEHTHUHIOBOM CHCTEME OLIEHKHU yCIieBa-
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emoctu ctyaeHToB KbI'Y.
B cemectpe npoBoasaTcs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS 10 7 0aJIOB KaXK IbIi.

IlpumepHble 3a1aHusl sl TEKYHIEro KOHTPOJs (KOJJIOKBHYM) KOHTPOJHUPYEMbIC KOMIIC-
Terauuu OI1K-4

IlepBblii KOJJIOKBHYM
OcHOBBI aJIreOpbl JJOTUKU U TEOPUU MEPEKIIIOUATENbHBIX (PYHKINUN
MuHuMHU3a1Us HECKOIBKUX (QYHKIUI
OCHOBBI TEOPUH ACHHXPOHHBIX MMOTECHIIMAIBHBIX U CHHXPOHHBIX aBTOMAaTOB
ACHHXPOHHBIE IOTEHIUAJIBHBIE TPUITEPHI
CHHXpOHHBIE TPUTTEPBI
Crannaprtasle unterpansusle cxemsl (MC) TTJI u KMOII cepuii
Tpurreps! LlImutra. IHTErpansHbie cXeMbl MyJIbTHUBUOPATOPOB U UX IPUMEHEHUS.

e A -l e

I[paﬁBepLI " MMPUCMOIICPCAATINKU C OTKPBITBIM KOJUICKTOPHBIM BBIXOJAOM H TPEMsS COCTOS -
HUSAMHU BbIXO/JA.

9. JlemmdpaTopbl ¥ AEMYIBTUILIEKCOPBI.
10.MynpTumiexcopsr.
1 1.KoMOuHaIMOHHBIE CyMMaTOPBI.
12.1Tudpparopsr.
Bropoii K0/1I0KBHYM
Komnaparopsr.
Casuraromye perucTpsbl.
CueTryuku.
[TpuMepbl MPpUMEHEHHsI UHTETPAIBHBIX CXEM IPU MPOSKTUPOBAHUH HU(POBBIX YCTPOICTB.
[TpuMepbl MpUMEHEHHsI HHTETPATBHBIX CXEM ISl IPOSKTUPOBAHMS BBOJIa- BBIBOJA.
[{udpo-anaioroseie npeodpazoparenu. AHAIOro-nu(poBbIe IPEoOPaA3OBATEH.
TpeximmHHas apXuTeKkTypa MUKpoOBM.

XN WD =

ApXHUTEKTypa OAHOKpHUCTAIBHBIX MII.

9. Apxurektypa omHOKpUCTaIbHBIX MII.

10.OnnoxpucTansusie MIT: dopmaTsl KOMaHI.

11.0nnoxpucTansusie MIT: Anpecanus.

12.0nn0xpuctansubie MIT: ApupMeTHIECKHI COMPOLIECCOP.
Tperuii KOJIIOKBUYM

[TporpammHoe obecrieueHrEe MUKPOKOHTPOIIIEPOB.

[TpyHIMIINATBHBIE CXEMBI MUKPOKOHTPOJIIIEPOB.

3arnoMuHaroUe yCTpOICTBa.

Peructps! namsaru.

BBoa-BEIBOI.

Wnrepdeiicupie BUC: [IpepriBanust.
Wnrepdeiicapie BUC: doctyn k mamsaru. CBsi3Hble HHTEP(ENCHI.

1
2
3
4
5.
6. Unrepdeiicusie BUC: Tapamienbublii naTEpdENC.
7
8
9. TlocnenoBarenbHbie HHTEPPEHCHL.

1

0. MyJIbTUIIPOLIECCOPHBIE CHCTEMEL.

KomnokBruymBI 110 TJIaBHBIM pazjiesam Kypca Mpu3BaHbl CUCTEMATU3UPOBATH, 000OIIHUTH
M3y4aeMblil MaTepuall, O3BOJIAIOT MPENOAABATEN0 IPOBEPUTD MOJHOTY 3HAHUH, LETOCTHOCTh
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BOCIIpUATHUA U TPABUJIbHOCTh YCBOCHU MaTCpHaJia. IloaroToBka k KOJUIOKBUYMY ABJISICTCS
OTallOM IMOATOTOBKH K 3K3aMCHY.

Kputepuu ornieHUBaHHS

Ornenka
HEYJIOBJICTBOPUTEIILHO yIIOBJIETBOPUTEIHHO XOPOIIIO OTJIMYHO
1 Oamn 3 Oaya 5 OannoB 8 OamioB
CryneHt He 3HaeT 3Hauu- | CTyaeHT noBepx- | CtyaeHt  xopomio | CTyJeHT B TOJHOM
TEJILHOW YacTH BOIPOCOB, | HOCTHO 3HAET BOMpPO- | 3HAET  MaTepuall, | 00beMe 3HAeT Mare-
JIOMTYCKAET CYIIECTBCHHBIC | ChI KOJUIOKBHYMa, | TPAMOTHO H TIO Cy- | pHaj, TPaMOTHO U
OmMOKM B OTBETAaX Ha | JOMyCKAeT HETOYHO- | MIECTBY  M3JIAraeT | M0 CYIIECTBY H3-

BOIIPOCHL

CTH B
BOIIPOC

OTBCTC Ha

ero, JOMycKas He-
KOTOpPbIC HETOYHO-
CTH B OTBETE Ha
BOIIPOC

JaraeT ero, He J0-
MyCKasi CyIIEeCTBEH-
HbIX HETOYHOCTEH B
OTBETE Ha BOIPOC.

O0pa3supbl TecToBBIX 3agaHuil (KoHTponupyemsble komnereHunu OIIK-3, TIK-4)
1. CambIil MAJIOMOIIHBIN JIOTUYECKUN ATIEMEHT

1) U2
2)  DCI
3)  TTI
4)  ITI

2. BoIcokwuii ornyeckuil ypoBeHb HEKOTOpoi cxemsl coctasiseT 0.7 B. /lanHas cxema npen-

CTaBJIAET COOOM

5) N2JI-cxemy
6) DCJI-cxemy
7) TTJI-cxemy
8) A TJI-cxemy
3. K TemniepaTypHbIM H3MEHCHUSM Han00JICe TyBCTBUTECIBHBI CXCMBI
9) MOII-cxemsr
10)  3CJI-cxembr
11)  TTJI-cxemsb
12)  ATJI-cxembl
4. CxeMa BBIMOJHSET JIOTHYESCKYIO OMEPALIHIO
HU-HE
n
WNJIN-HE
nJin
+&,
T3

== if_Ui-:j
T1 Tz

O

MeTozmquKue PECKOMEHIAIIMA II0 MTOATOTOBKE
N MPOXO0KICHUIO TCCTUPOBAHUA
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TecTbl — 3TO BOIPOCHI WM 33/aHHUs, IPELyCMATPUBAIOLINE KOHKPETHBIN, KpaTKUM, 4eT-
KM OTBET Ha MMEIOIMECS 3TaJOHbI OTBETOB. [Ipu caMocTOsATENIbHOI MOATOTOBKE K TECTHPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, IPOpadboTaTh MHGOPMAITMOHHBIA MaTEpHall MO JUCIIUTLIN -
He. [IpoKOHCYIBTHPOBATHCS C MPENOAaBaTesIeM O BONPOCY BbIOOpa yueOHOU IUTEpaTyphl;

0) 4eTKO BBISICHUTH BCE YCJIOBHS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TECTOB OyJeT
IIPEJUIOKEHO, CKOJBKO BpPEMEHM OTBOAMTCS HAa TECTHPOBAaHME, KAaKOBA CHCTEMa OLIEHKH
pe3yJIbTaToB U T.1.

B) IpuCTymnas K paboTe C TecTaMHd, BHUMATEIbHO M JI0 KOHIA HPOYUTATh BOIMPOC M
npeiaraéMble BApUaHThl OTBETOB. BpIOpaTh MpaBuiIbHBIE OTBETHI (MX MOXKET OBITH HECKOJIBKO).

I') B IIpoliecce pelieHus jKeaaTelbHO MPUMEHSITh HECKOIBKO MOAX00B B PEILICHUU 3a/1a-
HUS. DTO MO3BOJSIET MAaKCHMalbHO TMOKO OMEpUPOBATH METOJAMH PEILEHUs, HaXOs KaXKJbIi
pa3 ONTHMaJbHbII BapHaHT.

1) HE0OXOTMMO MPEAYCMOTPETh BPEMsI JIIsl IPOBEPKH OTBETOB, YTOOBI N30€KAaTh MEXaHH-
YECKHUX OIINOOK.

Kputepuu orieHUBaHUS
OneHka
HEYJIOBJICTBOPUTEIBHO | YIOBJIETBOPUTEIHHO XOpOIIIO OTJIMYHO
0 6amioB 3 Gamta 4 6amna 5 6aioB
Menee 50 % npaswibHo | 50-70% npaBuibHO |71-85% mpaBuibHO BbI-| 86-100% mpaBuiabHO
BBITTOJIHEHHBIX 33JJaHUM. | BBITIOJHEHHBIX 33J1a- | MOJIHEHHBIX 3aJ]aHUH. | BHIMIOJIHEHHBIX 3a71a-
HUI. HUI.

6. [IpoMe:xxyTOUHasI aTTECTAIUSA

(xonTponmupyemsle komnereHuun OIIK-3, TIK-4)
Bonpocs! k 3x3aMeny

OCHOBBI areOpHI JIOTUKU ¥ TEOPUH MEPEKITI0YaTEIbHBIX (PYHKINH
MuHMMHA3aIUsT HECKOIBKUX (YHKIIUH

OCHOBBI TEOPUH ACUHXPOHHBIX MOTEHIIMAIBHBIX U CHHXPOHHBIX aBTOMaTOB
ACHHXpPOHHBIE TTOTEHIMAJIbHbIE TPUTTEPhI

CHUHXpOHHBIE TPUITEPHI

Crannaptasie uHTerpasibHbie cxeMbl (MC) TTJI u KMOII cepuii
Tpurrepsr [ImuTra.

PN R WD =

I/IHTeraJ'IBHLIe CXEMbI MYJ'ILTI/IBI/I6paTOpOB " UX NPUMCHCHUS.

o

I[paﬁBepLI U MPUCMOIICPCAATINKN C OTKPBITBIM KOJUJICKTOPHBIM BBIXOAOM U TPEMHA
COCTOSAHHUAMMU BBIXOJda

10. Jlemmgparops! 1 JeMyIbTHILIEKCOPHI

11. MynpTumiekcops!

12. KomM6MHAaMOHHEBIE CyMMAaTOPBI

13. lllupparopsr

14. Kommnaparops

15. Capuraromue peructpel

16. CueTunku

17. TlpuMenenys MHTErPaIbHBIX CXEM IIPU NPOCKTHPOBAHUU HU(POBBIX yCTPONUCTB
18. TIpumMepbl IpUMEHEHUS MHTEPATBLHBIX CXEM I IPOEKTUPOBAHHUS BBOIABLIBOA
19. Ilndppo-ananorosrsie nmpeodpazoBaTeny.

20. Ananoro-nmdpossie npeodpasoBaTeIn
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21. TpexmmuHnas apxurexTypa MUKpoOIBM

22. ApXHUTEKTypa OJHOKPUCTAIBHBIX MUKPOIIPOIIECCOPOB

23. OaHOKpHCTAIbHBIE MUKPOTIPOLIECCOPhI: POpMAThl KOMaH]T

24. OnHOKpHCTAIBHBIE MUKPOIIPOLIECCOPBI: AIpecarust

25. OHOKpHCTAIBHBIE MUKPOIIPOLIECCOPHL: ApH(BMETHUECKHUIA COIPOLIECCOP
26. IIporpaMMHOe 00€eCTIeYeHHE MUKPOKOHTPOJIIEPOB

27. TlpuHIMIIHATBEHBIE CXEMBI MUKPOKOHTPOJLIEPOB

28. 3anomuHaromme ycTpoicTaa

29. PerucTphl namsTu

30. Untepdeiicasie BUC: [Tapamnensuslii natepdeiic

31. Uurepdeticusie  BUC: TlpepbiBanus

32. Untepdeiicabie  BUC: Jloctyn k nmamstu. CBsasHble HHTEPDEHCHI
33. lMocnenoparenbHble MHTEPHENRCH

34, MyIbTUIPOLIECCOPHBIE CHCTEMBI

MeToauveckue peKOMEHIAIMH 0 NMOJATO0TOBKE K IK3aMeHY

[TonroToBKa CTYJIEHTOB K 3K3aMEHY BKJIIOYAET TPU CTAUH:

1) camocrosTenbHas paboTa B TeUCHHE yUeOHOTro rojia (ceMecTpa);

2) HeNocpeICTBeHHAs IOJrOTOBKA B JIHH, NPEIIICCTBYIOIIUE dK3aMEHY

3) moAroToBKa K OTBETY Ha BOIIPOCHI, COACPIKAIIMECcs B Ouiere

OCHOBHBIM MCTOYHUKOM MOATOTOBKH K IK3aMEHY SIBJISIETCS KOHCIIEKT JICKIMHA. Y4eOHbIN
MaTepHuall B JICKIMH JAaeTCs B CUCTEMAaTU3UPOBAHHOM BHJIE, OCHOBHBIC €TI0 IOJOKECHUS JETallu -
3upyroTcs. [IpaBUIIbBHO COCTaBJICHHBIN KOHCIEKT JICKIIMM COAEPKUT TOT ONTUMAJIbHBIA 00bEeM
nH(pOPMAaLIMU, HA OCHOBE KOTOPOTO CTYAEHT CMOKET MPEACTaBUTh ce0e BeCh YUeOHBIN MaTepu-
al.

[Ipexne Bcero, cieayeT BHUMATEIbHO MEPEYUTATh YUYEOHYIO MPOrpamMMy M BOIPOCHI,
BBIHOCHMBIE Ha 3K3aMeH, YTOOBI BbIIEIUTh U3 HUX HaUMeHee 3HakoMble. Jlanee oJnKeH cieno-
BaTh ATaIl IOBTOPEHUS BCETO MPOWUACHHOr0 Marepuaia. Ha 3Ty paboTy menecooOpa3HO OTBECTH
00J1bIIyI0 YacTh BpeMeHU. CIeyIOoIUM 3TaroM SIBISETCS CaMOKOHTPOJIb 3HAHUS M3YyYEHHOIO
MaTepHala, KOTOPbIi 3aKII0YaeTcsl B yCTHBIX OTBETaX Ha BOMPOCHL. Te3Hchl OTBETOB HA HAMOO-
Jiee CIIO’KHBIE BOIIPOCHI JKEJIATENIbHO 3aMucaTh, TaK KakK. B IIPOLIECCE 3alIMCH BKIIFOYAIOTCS JOMOJI-
HUTEJIbHBIE MOTOPHBIE PECYPCHI MTAMSTH.

JIJ1s TOATOTOBKHM K OTBETaM Ha SK3aMEHAIIMOHHBIE BOMPOCHI CTYACHTHI JOKHBI UCIOJIb-
30BaTh HE TOJBKO KYpC JIEKIUH M OCHOBHYIO JIUTEPATYpPy, HO U JOMOJHUTEIBHYIO JUTEPATypy
JUIS BEIpAaOOTKHM YMEHUS /1aBaTh pa3BepHYThIE OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

[IpennosxenHass METOAMKA HEMOCPEIACTBEHHOW MOATOTOBKM MOXKET OBITh M M3MEHEHA.
Tax, nns CTyZeHTOB, KOTOpbIE CUMTAIOT, YTO OHU YCBOWJIM HMPOTpaMMHBIA MaTepuaj B MOJTHOM
o0BeMe W yBEpEHBbI B MPOYHOCTH CBOMX 3HAHUM, JOCTATOYHO OETJIIOr0 MOBTOPCHHS Y4EOHOTO
Matepuaia. OCHOBHOE BpeMsi OHH MOTYT YJICIHUTh YTIyOJIeHHOMY U3YUYEHHIO OTIENbHbBIX, HAau00-
Jiee CII0XKHBIX, pa3esioB U TEM Kypca.

OTBeThl Ha TEOPETUUYECKHE BOMPOCH! JOHKHBI OBITH JaHbl B COOTBETCTBUU C (POPMYJIH-
POBKOI BOIIpOCAa U COZIEP>KATh HE TOJBKO M3YUYEHHBIN TEOPETUUECKUIN MaTepuai, HO U COOCTBEH-
HOE TOHMMaHue MpobsieMbl. B oTBeTax ’kenaTenbHO MPUBECTU MPUMEPHI pealn3allii TeX WIH
MHBIX HU(PPOBBIX YCTPOUCTB.

[TonroTroBKy K 3K3aMeHY IO TUCIUILUIMHE HEOOXOAMMO HauyaTh C MPOPabOTKU OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPHIX MPUBEICH.

Jl1is 3TOro HEOoO6XOAUMO MPOYECTh U YSACHUTH COJAEPIKAHHE TEOPETHUYECKOTro Marepuana
Mo yuyeOHUKaM M y4eOHBIM MOCOOMSM M3 CIIMCKA OCHOBHOHM M JIOTIOJHUTENILHOW JIUTEPATYPHI.
Crucok MOXeT OBITh JOIMOJHEH M paclIupeH caMuMH cryaeHTtamu. Ocoboe BHUMaHHE MPU
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MOJTOTOBKE K 3K3aMEHY HEOO0XOAUMO YAETUTh TEPMHUHOJOTHH, T.K. YCIICIIHOE OBJaJICHUE JIIO-
00H TUCUUIUIMHOMN MPEaNoaraeT yCBOEHNE OCHOBHBIX MOHATUH, UX IPU3HAKOB U OCOOEHHOCTH.

Takum 00pa3oM, MOArOTOBKA K 3K3aMEHY BKIIIOYAaeT B ceds MpopabOTKy OCHOBHBIX
BOIPOCOB Kypca; YTEHHE OCHOBHOM U JOIMOJIHUTENIbHOM JIUTEpaTyphl MO0 TeMaM Kypca; MoJa00p
IIPUMEPOB U3 NPAKTUKH, WILTIOCTPUPYIOIIUX TEOPETUUECKUI MaTeprai Kypca; CUCTEMAaTU3aLHIO
U KOHKPETH3aI[MI0 OCHOBHBIX MOHSTHH; COCTaBJICHHE NMPUMEPHOIO IIaHAa OTBETa Ha PK3aMeHa-
LIMOHHBIE BOIIPOCHI.

B xo1e NoAroToBKM K 9K3aMEHy CTyAeHTaM Heo0X0IuMo oOpariatb BHUMaHUE HE TOJIBKO
Ha ypOBEHb 3allOMHUHAHUS, HO U Ha CTENIEHb NOHUMAHHUS U3yYaeMBbIX BOIIPOCOB. A 3TO JOCTUTa-
€TCsl He IPOCTBHIM 3ayYMBAaHUEM, @ YCBOCHUEM IMPOYHBIX, CUCTEMAaTHU3UPOBAHHBIX 3HAHUMU, aHa-
JUTUYECKUM MblieHrueM. Clie0BaTeabHO, HENOCPEACTBEHHAS TOATOTOBKA K DK3aMEHY JI0JKHA
B Pa3yMHBIX MIPOIMOPILHUAX COYETATh U 3allOMUHAHNE, U TIOHUMaHUE MPOrpaMMHOI0 MaTepuaia.

MOHO BBIIEINUTH CIIEIYIONINE acleKThl, IO KOTOPBIM IPEro/iaBaTeslb 0OBIYHO OIICHHBA-
€T OTBET Ha HK3aMEHE: COJEepPXKATEIbHOCTh (YETKOE M JIOCTaTOYHO INIyOOKOE H3JI0KEHHUE
BOIIpOCA); IMOJHOTa M OJHOBPEMEHHO pa3yMHas JIAKOHMYHOCTb, CTEIEHb HCIIOJIB30BAHUSA U
MMOHMMAaHHUS HayYHbIX HCTOYHUKOB; YMEHHE CBSI3bIBATh TEOPUIO C MPAKTUKOM, TBOPUECKH MPUME -
HATh 3HAaHUS K HEOPJAMHAPHBIM CHUTyalusM; JOTMKa W apryMEHTUPOBAHHOCTb W3JI0XKECHMUS,
rpaMOTHOE KOMMEHTUPOBaHKE, IPUBEICHNE IPUMEPOB, aHAIOTHIL; KYJIbTypa pedH.

Takum 0Opa3om, MpernoaaBaTellb OIICHUBACT HA SK3aMEHE KaK 3HaHHE JJAHHOTO MpeaMeTa
(conepxanue), TaKk ¥ BBIOPaHHYIO CTYJEHTOM (OpMYy OTBETA.

Pacnpeoenenue 6annoe mekywieco, pyoercno2o KOHMpOa u IK3amMeHa

Ne Oo0mmas 1-91 TOUKA 2-41 TOUKA 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
MOCEIIECHHE 3aHATHI 10 6an- 3 3 4
JIOB Oana Oamna Oamna
[IpakTHueckue 3aHATHA 21 7 7 7
6an 0aIoB 0aJI0B 0a1IoB
2. | Py0GesxkHblil KOHTPOJIb
TECTUPOBAHUE 15 Gain- 5 5 5
JIOB 0anoB 0aJIoB 0aIoB
KOJJIOKBUYM 24 8 8 8
Oamna 0annoB 0aJIoB 0annoB
HTroro 70 23 23 24
0aJL10B 0aJ1a o0aj1a 0aJ1a
3. | Ok3amen 30 min — 15, max — 30
0aJL10B 0aJI7I0B

7. MeToauyecKue MaTepuabl, onpeaeisonie Npoueaypbl OeHMBaHUs 3HAHUI, YMEHU,
HABBIKOB M OILITA JeATEJILHOCTH

Tabauna 6. Pe3ynbrarsl 0cBOCHHSI YUEOHON JUCIUIUIMHBI, NOAJIEKAIKUE TPOBEPKE

Pesyinbratel WuaukaTopsl JOCTHXKEHHS Pe3yIbTaTOB 00yUYEeHUS Bun onenou-
oOy4deHus HOT'O MaTepu-
(KOMIETEHINH) ana

OIIK-4. Cnocoben OIIK-4.1. 3naer kak HcMonb30BaTh HH(pOpMalu- | Komnoksnym
MPUMEHATH OHHO-KOMMYHHUKAIIUOHHBIE ~TEXHOJOTMM MpH | 1ECTUPOBa-
COBPEMEHHBIE MOMCKe HEOOX0arMOl HH(OpMAITHH HHC
koMmmnbloTepHble TeX- | OIIK-4.2. YMmeeT npoekTHpoBaTh peEIEHUE KOH- BLIHOTHEHIE
HOJIOTUU IS KPETHOM 3aJaud NMPOEKTa, BbIOMpask ONTHUMAaJIb-
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MOATOTOBKM TEK- HBII CIIOCO0 ee pelIeHUs, UCXO0s W3 ACHCTBY- | MpaKkTHdie-
CTOBOH M KOHCTPYK- | IOIIUX TIPaBOBBIX HOPM U UMEIOIIUXCS pecypcoB | CKHX padot
TOPCKO TEXHOJIOTU- | U OTPaHUYEHUU

yeckoil fokymeHTa- | OIIK-4.5. Brnaneer coBpeMEHHBIMH IPOrpPaMM- Egggﬁ;jﬁyM
LUU C YYETOM HBIMU  CPEICTBAMM  NOJAIOTOBKH  KOHCTPYK- | (o nagong
TpeOOBaHUI HOpMa- | TOPCKO-TEXHOJOTUYECKON JOKYMEHTALUN TOpHBIX pa-
TUBHOU JOKYMEHTa- 60T

805051

8. MeToauyeckne peKOMeHAAUMHU 110 00Yy4EHHIO JIMI
C OFpaHI/l‘leHHbIMI/I BO3MOKHOCTAMMU 3)]0p0Bl>ﬂ U UHBAJIUI0B

[Ipodeccopcko-meqarorndeckuii COCTaB 3HAKOMHUTCS € TICMXOJIOT0-(PU3UO0TOTHICCKUMHA
0COOEHHOCTSIMHM O0Yy4YaroIuXcs MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3710pPO-
Bbsl, UHAMBHUAYAJIbHBIMU MPOrpaMMaMy peabuInTaly UHBaIUA0B (mpu Hanuuuu). [Ipu Heo6xo-
JUMOCTH OCYILECTBIISIETCS JOMOJHUTENbHAS MOAJIEPKKa MPErnoAaBaHus, MCUXOJIOraMHu, COLU-
aJIbHBIMHU paOOTHUKAMU, IPOIIEIIMMHU MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBUM ¢ METOAMYECKUMHU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 ampens
2014 1. N AK-44/05BH) B Kypce MpEIoyiaraeTcsi HCIOIb30BaTh COITHATBHO-aKTHBHBIE |
pedieKCUBHBIC METOIBI 00yUEHUS, TEXHOJIOTUN COIMOKYIBTYPHON peabuINTallu C LEIbI0 OKa-
3aHHS TOMOIIHM B YCTAHOBJICHWHU TOJHOIICHHBIX MEKIWYHOCTHBIX OTHOIICHWW C JPYTUMHU CTY-
JICHTaMH, CO3aHUU KOM(OPTHOrO MCUXOJOTHUYECKOro KIMMaTa B cTylaeHdeckoil rpymnme. ITon-
00p 1 pa3paboTKa y4eOHBIX MaTEPUATIOB IIPOU3ZBOIITCS C YIETOM MPEIOCTABICHUSI MaTepraa B
pa3nuuHbIX opMax: ayluaibHON, BU3yallbHOM, C UCIOIb30BAHUEM CHECIMATbHBIX TEXHUUECKUX
CPEICTB U UH(POPMALIMOHHBIX CHCTEM.

Menuamarepuanibl TaKXe CIEAyeT UCIONb30BaTh M aAalTHPOBATH C YUYETOM WHIUBUITY-
aMBHBIX 0cOOeHHOCTEH oOyuenws ymi ¢ OB3.

OcBoenne nucuuiuHbl aunaMu ¢ OB3 ocyiecTBiseTcsl ¢ UCNOIb30BAaHUEM CPEICTB
oOydeHust oOIIEero U CreNUalIbHOI0 Ha3HAYeHUs (IIEPCOHAIBHOTO U KOJIJIEKTUBHOTO MCIIOJIb30Ba-
HUs1). MaTepualibHO-TEXHHUECKOe oOecreueHne mpeaycMaTpiuBaeT NpUCIocO0IeHHE ayuTOpUit
K Hyk1am jimi ¢ OB3.

dopma npoBeeHUsI aTTECTAlUU ISl CTYICHTOB-UHBAJIUIOB YCTAHABIMBAETCS C YUETOM
WHIUBUIyTBHBIX TICHX0(U3NIeCKuX ocobeHHocten. s ctynentoB ¢ OB3 mpemycmaTpuBaeT-
cs mocTymHas ¢opMa MpeIoCTaBICHUS 3aJaHUN OICHOYHBIX CPEACTB, a UIMEHHO: B TIEYaTHOM
WIHM 3JIEKTPOHHOM (opMe (Ui JIMIl ¢ HAPYIIEHUSIMU OMOPHO-IBUTATENBHOIO ammapaTa); B Ie-
4aTHON QopMe WM SIEKTPOHHOU (GopMe C yBEIMYSHHBIM IIPUPTOM U KOHTPACTHOCTHIO (IS
JIUI] C HAPYIIEHUSIMU CIIyXa, pe4H, 3pEeHHUs); METOJIOM UYTEHHUSI ACCUCTEHTOM 3aJaHusl BCIyX (IS
JIUI C HAPYLICHUSIMU 3PEHHUS ).

CryzneHTaM C MHBAJUAHOCTHIO YBEIMYMBAETCS BpeMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIBHBIE BOMPOCHL. {51 TakuX CTYJIEHTOB MpeaycMaTpuBaeTcsl JOCTyMHas GopMma Mpeo-
CTaBJICHUS OTBETOB Ha 3a/laHUs, & UMEHHO: MUChbMEHHO Ha Oymare win HabopoM OTBETOB Ha
KOMIIBIOTEpE (7151 JIUI] C HApYIICHUSMHU CITyXa, PeuH); BHIOOPOM OTBETa U3 BO3MOXKHBIX BapUaH-
TOB C HCIOJIb30BAHUEM YCIYI acCCUCTEHTa ([UIsl JIUI[ C HApYIIEHUSMU OIOPHO-ABUTaTEILHOTO
ammaparta); YCTHO (7S JIUII ¢ HapyIICHUSIMU 3pEHHSI, OOPHO-IBUTATEIHHOTO armapara).

[Tpu HeoOxonuMocTH ISl OOYYalOUIMXCS C WHBAJIMIHOCTBIO MpPOLEAypa OLEHUBAHUS
Pe3yabTaTOB 00YUYEHUSI MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

8. YueOHO-MeTOAMYECKO€E oeciedyeHue TUCIHIIINHBI

OcHoBHas JiuTEpaTypa
1. Mukymmn A.B. Hudpossle yctpoiicTBa u MHKpOHpoIeccopsl: yueOHoe mocobue. bXB-
[TetepOypr, 2010. - 832 c. http://rbook.ucoz.ru/ (cBoOOAHBIN AOCTYII)
2. babwu H.IT1. OcHOBBI U POBOIT cCXeMOTeXHUKHU: YueOHoe mocodue / badwy I1., Kykos
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http://rbook.ucoz.ru/

N.A. - M.: IMK Ilpecc, 2016 http://www.studentlibrarv.ru /book/ISBN9785941201150.html

3. Hudposie ycrpoiicTBa [DIeKTpOHHBIN pecypc] : ydeOHoe mocoOme mis By3oB / I.H.
[Tyxansckuii, T.5l. HoBocensuena. - CII6. : [Tonutexnuka, 2012. - http://ww.studentlibrary.ru/
booMSBN5732503595.html

4. DIEeKTpOHWKA U MHUKPOCXEMOTEXHHKa [DNEKTpOHHBIH pecypc] : yueOHoe, mocodue / C.H.
Umxkwma. - M. : YMIL XKT, 2012. - http://ww.stodentlibrary.ru/ book/ISBN9785890356499.html

JonmoHuTeIbHAS JIUTEpPATypa

1. Besyrnos JI.A., Kanmuenko U.B. IludpoBsie yCTPORCTBA 1 MUKPOIPOLIECCOPHI. - M.: DeHuKc,
2008. - 469 c. http://rbook.ucoz.ru

2. Hapeuukun A K. I{uppossie ycTpoiicTBa 1 MUKpomponeccopsl. - M.: Akagemust, 2006. - 320
c. http://rbook.ucoz.ru/

3. Iyxansckuii I'. U., HoBocemsuesa T. 4. Lludpossie ycrpoiicTa: YdeOHOe mocobue st
BTY30B. - CII0.: [Tonmurexnuka, 1996. - 885 c.

4. Vrpromos E. I1. [lupposas cxemorexuuka. - CI16.: BXB - Cankr Iletep6ypr, 2000. 518 c.

5. Tyxansckuii I'. U., HoBocenbuesa T. . IIpoekTupoBaHue JTUCKPETHBIX YCTPOMCTB HA WH-
TerpaibHbIX MUKpocxeMax: CrpaBouHuK. - M.: Paauo u cBs3b, 1990.-304 c.

6. Muxkpornporeccopusiii kommiekt K1810: cTpykTypa, HporpaMMHpOBaHHE, TPUMEHEHHE:
CrmpaBounas kaura / FO. M. Kazapunos, B. H. Homokonos, I'. C. Ilogknernos, ®@. B. ®u-
munmos; [lox pen. YO. M. Ka3zapunosa. - M.: Beicm. mik,, 1990.-269 c.

7. Tpuropbes B. JI. ApxuTeKkTypa ¥ NPOrpaMMHUPOBAHHME apU(PMETHIECKOrO COIMPOIECCopa. -
M.: Oneproaromusgar, 1991. -208 c.

8. Ucnonw3osanue Turbo Assembler npu paszpabotke mporpamm / Coct. A. A. YekaTkoB. -
Kues: "Quanextuka", 1995. - 288 c.

9. Mopc C. II., Ans6epr . JI. Apxurekrypa mukpompoueccopa 80286: Ilep. ¢ anrm. - M.:
Panno u cBasp, 1990. - 304 c.

HNHuTepHeT-pecypcsl

http://lib.kbsu.ru/ - bubanorexa KbBI'Y.
http://www.garant.ru/ - CipaBo4yHasi mpaBoBasi cucteMa «l apanT».

http://www.consultant.ru/ -CnpaBounast npaBoBasi cucrema «Koncynprantllinrocy.
http://www.studmedlib.ru - 9bC «KoHCyabTaHT CTyI€HTa»
http://www.ph4s.ru/book_electronika.html - O6pa3zoBarenbubiii mpoekT A.H. Bapru-
Ha

A e

http://www.Russianelectronics.ru -nmoptan «BpeMst 37eKTpoHUKNY;

http://www.platan.ru — KaTajor 3J1eKTPOHHBIX KOMIIOHEHTOB;
http://metodist.1bz.ru/iumk/nano/lections.php - BU1€OpOINKH 110 HAHOTEXHOJIOTUH;
http://nano.fcior.edu.ru — karamor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB JIJIsi HAHOWH-
JYCTPHH.

10. https://www.sciencedirect.com/ - [TonHoTekcToBast 0a3a gaHHbIX ScienceDirect.

A S I

9. lIporpamMmMHoOe o0ecnieyeHre COBPEeMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TeX-
HOJIOTUH
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https://www.sciencedirect.com/
http://nano.fcior.edu.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://www.platan.ru/
http://www.Russianelectronics.ru/
http://www.ph4s.ru/book_electronika.html
http://www.studmedlib.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://lib.kbsu.ru/
http://rbook.ucoz.ru/
http://rbook.ucoz.ru/
http://ww.stodentlibrary.ru/%20book/ISBN9785890356499.html
http://ww.studentlibrary.ru/booMSBN5732503595.html
http://ww.studentlibrary.ru/booMSBN5732503595.html

1. CrtyneHTbl UMEIOT JOCTyn yepe3 MHTepHET N0CTyn K €IWHOMY 00pa3oBaTeIbHOMY
MopTay, rae B OTKPBITOM JOCTYI€ UMEIOTCS pecypchl y4eOHO-METOIUYECKON JTUTepaTyphl, SB-
JstroIMecs pa3paboTkaMu Beayiux By30B Poccun.

2. JIyis peUTHHTOBOTO KOHTPOJIS MCHOJIB3YETCA CHCTEMA KOMIIBIOTEPHOTO TECTUPOBAHUS
Ha 0a3e nmporpamMmmHoro obecrnieuenus Moodle.

3. Ilpu BBINONHEHUHU J1TAOOPATOPHOIO MPAKTHKYMa CTYJEHTHI B 00S3aTEIbHOM IOPSIIKE
OPOBOJAT 00pabOTKY HKCHEPUMEHTANBHBIX JaHHBIX C MPUMEHEHHEM MPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B paMkax obecrieueHus] IPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTeIbHOM
MIpPOLIECCe UMEIOTCS CIEeUAIN3UPOBAaHHbIE KOMIIBIOTEPHBIE KJIACChI C COBPEMEHHBIM MPOrpaMM-
HBIM 00€CIIeYeHNEM 1 UMEIOIINM BBIXOJ B MIHTEpHET.

10. MaTtepuajJbHO-TEXHHYECKOE 00ecredeHne U CUUuNINHbI

[Tpu mpoBeaeHUN 3aHATHI UCTIOIB3YETCS ayIUTOPHsi, 000pyAOBaHHAS MPOESKTOPOM JIJIst
oToOpakeHMs mpe3eHTauui. KpoMe Toro, npu npoBeleHUM JIEKUUH M MPAKTUUECKUX 3aHSATHH
HEO0OXO0IUM KOMITBIOTEp C YCTAaHOBJICHHBIM Ha HEM Opay3epoM M MPOrpaMMHBIM OOecreuyeHHeM
U1l IeMOHCTpauu npesenrtanuii (Power Point u ap.).

B xone mpoBeneHus 1abopaTOPHBIX 3aHATUN MO TUCIHUIUIMHE CTYAEHTHI MOJTy4yaroT Ha-
BBIKM MMHTAIUN Pe3yJIbTaTOB U3MEPEHUH, MOJCTUPOBaHMS IPOIECCOB B MPOTPaMMHOM cpefe
Electronics Workbench, a Tak ke HaBbIKM MaTeMaTHUYECKOW 0OpaOOTKH TOJYYCHHBIX pe3yJIbTa-
TOB UMHTAIH. CTYIACHTBI HMEIOT JOCTYII K €IMHOMY 00pa30BaTeIbHOMY MOPTAaJy, I'/ieé MOTYT B
OTKPBITOM JOCTYIIE€ MOJIb30BAThCA pPecypcaMH y4eOHO-METOIUYECKOW JTUTEepaTyphl, SBISIOLIN-
Mucs pa3padotrkamu Bexymux BY3os PO.

s peTUHTOBOTO KOHTPOJISI 3HAHUN HCIOJNB3YEeTCsl CHCTeMa KOMIBIOTEPHOTO TECTUPO-
BaHUs Ha caiite open.kbsu.ru Ha 6a3e mporpammuoro obecrnieuenuss Moodle. B maGoparopHbix
3aHATUAX MCMOJNB3YeTCS MPOrpaMMbl cXeMoTexHuueckoro mozenupoBanusi Electronic Work-
bench u Micro Cap 8. [Ipu BeImoTHEHHH Ta0OPATOPHOTO MPAKTHKYMA CTYACHTHI B 00s3aTelh-
HOM TIOpSIZIKE MPOBOIAT 00paOOTKY SKCIIEPUMEHTATBHBIX JAaHHBIX C MPUMEHEHHEM IPOrpamMM-
HBIX cpen Microsoft Exell, MathCad.

[Tpu mpoBeneHUM 3aHATUN JIEKIMOHHOTO THIA, CEMHHAPCKUX 3aHSITUNA HCTOIB3YIOTCS
JMIIEH3UOHHOE MPOrPaMMHOE 00ecIieueHue:

JIUYEHIUOHHOE NPOZPAMMHOE 0DecnedeHue U c60000HO PACRPOCMPAHAEMbLE RPOZPAMMBL:

e Microsoft Office munensus: J{oroBop Nel35 ot 22.05.2018, morosop Ne n1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot
29.08.2017, moroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot
14.08.2015, moroop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, poroBop Ne0331100002314000077-0003152-01 or
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptudukar
ot 20.04.2009, ceptudukar ot 18.06.2008, cepruduxar ot 12.10.2007, ceptuduxar ot
14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader mumeH3us: mpemocTaBisieTcsi OecrjiaTHO Ha
yCIOBHSAX 10 afpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: npeaocTaBiisi-
eTcst OecIUIaTHO Ha YCJIOBHUSX JIMIICH3MOHHBIX COTJIANICHWH Ha MpOrpaMMHOE obecriede-
HHE C OTKPBITBIM HCXOAHBIM KOJOM 10 aapecy https://code.google.com/intl/ru/
chromium/terms.html.

a Tak e CBOOOIHO PACIPOCTPaHIEMbIE IPOrPaMMBbI:
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- Academic MarthCAD License - MmaTemMaTuyeckoe IporpaMMHOe oOecriedeHre, KOTopoe
MO3BOJISIET BBIMOJIHATh, AHAM3UPOBATh BAXKHEWINNE WH)XCHEPHBIC pacdeThl U OOMEHHBATHCS
UMU;

- WinZip nns Windows - mporpamm Jijisi CKaTusl M pacliakoBKU (haiiiios;

Jlis CTyAEHTOB € OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[I0OPOBBSI CO3JaHbI CIIELUATIbHbBIE
YCIIOBUS JJIS TIOJTy4€HUs] 00pa30BaHMUS.

B umensix AOCTYNMHOCTH TMOMy4YeHHs BBICHIETO 00pa3oBaHUS MO 00pa30BaTENIbHBIM
nporpaMMaM MHBAJIUAAMHU U JUIIAMUA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI YHUBEPCHU-
TETOM 00ecreynBaeTCs:

IbTEPHATUBHON Bepcuel opuuuanbHoro caifita B cetu «MHTepHeT» A7 cIaboBUIAIINX;

MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOILIETO 00yUaroueMycss HEOOXOJUMYIO ITOMOIIb;

JUIS. UHBAJIMJOB U JIUI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbsSI IO CIYXY — AyOJu-
pOBaHME BCIyX CIpPaBOYHOW HHGPOpPMAIMU O pacHHCAHWU Y4YEOHBIX 3aHATUH; oOecreueHue
Ha/IJIeKAIIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUS MH(POPMALINY;

JUISL UHBAJIU/IOB U JIULI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI, UMEIOLINX Hapylle-
HUSI ONOPHO-JIBUTaTEIbHOTO armapara, CO3/JaHbl MaTepHallbHO-TEXHUUECKUE YCIOBUS obecrie-
YUBAIOIINE BO3MOXXHOCTh OECIPENATCTBEHHOTO I0CTyIa 00y4JalomuXxcsi B yueOHbIE TOMELCHMS,
00BEKTY MUTaHUsI, TyaJeTHBIC U APYTHE MOMEUICHUs] YHUBEPCUTETA, A TAK)KE MPeObIBaHUS B yKa-
3aHHBIX TOMEIICHUSAX (HAIMYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH W IAPYTrUX MpPH-
CIIOCOOJICHMIA).
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IIpnioxenne 1
JIucT u3MmeHeHuil (I0NMoJIHeHUi1) B padoyveil nporpamMmMe qucuuIinabl (MoayJsi) «ndpo-
Bble YCTPOHCTBa U MHKPOIIPOLECCOPbI» 10 HanpasJieHn1o noarorosku 03.03.03 Paanodu-
3uKka Ha 2021-2022 y4yeOHblii rojg

No IlepeuyeHb BHOCUMBIX

OnemenT (myHkT)P I N . [Tpumeuanue
n/m W3MEHEHUH (JIOTIOJTHEeHMIA)

O6CY)KI[CH3 U pEKOMEHJOBAaHA Ha 3aCCAaHUU Ka(bCI[pLI OJEKTPOHUKH U I/IHgl!O[lMa[!I/IOH-

HBIX TEXHOJIOTUNA

IIporokomn Ne oT« __ » 20

3aBeayronuii kageapoit
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IIpuioxenne 2
Kpurtepnu oneHkn kadecTBa 0CBOCHHMS AUCHMILIUHBI

CKOU KYJIbTY-

HOU TEXHUKOMU.

Konx komme- KPUTEPUU U IOKA3ATEJIM OUEHUBAHUSA PE3YJIBTATA OBYYEHUSA
TeHIMH IlIkaia Mo TPagMIMOHHON NATHOAILHOI cHCTEMe
PE3YJIbTAT - paarl
a30Bblil ypOBeHb . .
OBYYEHUA  |uemomyc yp IIpoaBuHyTHIN ypoBeHb| BbICOKHH YPOBEHB
HEY/JA0BJIETBOPUTEIbHO | YI0BJETBOPUTEJIBHO /
10 JUCUMILIUHE K xopouo/ nudg. 3auer OTJIMYHO/ U (. 3aueT
aug. 3auer
(Monxy.110) " =
Ikana no 6a1JbHO-PEITHHIOBOM cUCTEMeE
0-35 36— 60 61 — 80 81-90 91 - 100
OIIK-7 Buamp: ciocoObl Hc- OTCYTCTBHE 3HAaHWW OOHEIMOJIHBIE 3HAHUSA OOB IIEJIOM YCHEIIHbIE 3HA-[IOJTHOCTEIO  CHOPMHPO-
criocobHocTh [MONb30Banus UT . OCHOBHBIX OCHOBAax(OCHOBaX CXEMOTEXHHMKH HHHsS 00 OCHOBAaX CXEMO-BaHHbBIC 3HAHHS 00 OCHO-
pelars CXEMOTEXHUKH JIEMEHTHYIO 0a3y U IU(]-TEeXHUKA M DJIEMEHTHYIOBAX CXEMOTEXHUKU U
CTAHAPTHEIE DIIEMEHTHYIO 0a3y u 1ud OBBIX AJIEKTPOHHBIX0A3Y H unq)pOBHvx ANIEK-PIIEMEHTHYIO 0a3y U -
sajaun  mpo- POBBIX AIIEKTPOHHBIX)yCTPOICTB, a TAKIKE apXU-TPOHHBIX YCTPOWUCTB, OBBIX 3JIEKTPOHHBIX]
(beccuoHah YCTPOMCTB, a TAKXKE apXU-TEKTYpy,  YCJIOBHS aKKe ApPXUTEKTYPY,[yCTPOICTB, a TaKXKe apXu-
. He suacrFEKTYPY,  ycuoBus MocoObl UCMOJIb30BAHUAYCIOBUS U CIIOCOOBI HC-TEKTYPY,  YCJIOBHS U
HOM - ACATCIIb CrI0COOBI  HCTIONB30BAHUAMUKPOIPOIIECCOPOB OJIb30BAHUS MHK-CIIOCOOBI  HCTIONb30BAHHS]
HOCTH Ha MHKPOITPOIIECCOPOB HKPOTIPOIIECCOPHBIX CH-POIPOIECCOPOB M MHK-MHKPOIPOIIECCOPOB 17
OCHOBC MHUKPOTPOLIECCOPHBIX CH-CTEM W BBIYUCIUTEIbHOUPOMPOLIECCOPHBIX CHCTEMMHKPOIPOLIECCOPHBIX CHA
I/IH(i)OpMaHH- CTEM M METOI0B pa60TLITeXHHK017I. M BEIUMCIIATEILHON TEX-CTEM M BBEIYUCIUTEILHOU
OHHOM 1 On6- C U3MEPUTEIbHBIMU IIpH- HUKOU. TEXHUKOM.
nuorpadude- 0opamMl U BBIYUCIUTEIb

pbl C TpUMe-
HEHHEM
nH(pOopMaIn-
OHHO-KOMMY-
HUKAILIMOHHBIX
TEXHOJIOTUH U
c y4eTOM|
OCHOBHBIX

YMeTh:

[IPUMEHATb  Pa3JINY-
Hble HMH()OPMAIOH-
HbIC TCXHOJIOTHUU B
npodecCuoHaTBLHOU
NesSTebHOCTH

TpeOoBaHUH

He ymeer

OTCYTCTBHE WM YacTHY-
HOE€ YMEHHE IIPUMEHSTH,
COBpEMEHHbIe HMH(}OpMa-
[IMOHHbIE M KOMMYHHKa-
[IMOHHBIE TEXHOJIOTUU
paMKax MPHUKJIAAHBIX 3a-

HEAOCTAaTOYHOC YMCHUC
MPUMCHATb COBPCMCHHBIC

B I1IEJIOM YCIICIIHOE YyMeH
HUe MIPUMEHSITh

MH(POPMALIMOHHBIE )i
KOMMYHMKAIIUOHHBIE TEX-

BHOJIOTMM B paMKax IMPU-OUOHHBIC TCEXHOJIOTHHU

KJIaTHBIX 3a1a4, OKCH

nay; OKCIEPUMEHTAIBHO
OIIPEIEIATD

MEPUMEHTAJIBHO OIIPECaCH

OCHOBHBIIATH OCHOBHBIC XapaKTC-OMPCACIIATH

COBpEMEHHbIe HMH(OpPMa-
[IMOHHbIE M KOMMYHHUKa-

paMKax IIPHKIAIHBbIX 3a-

MOJTHOCTBIO  CHOPMHPO-
BaHHOE YyMEHHE IpHMeH
HSThH COBPEMEHHBIE
MH(POPMAIMOHHEIE )i

BKOMMYHUKAIIMOHHBIC TCX-

HOJIOTMKM B pPaMKax IIpH-

aad; OKCIICPUMCHTAJIBHO
OCHOBHBIC

IKJIAJHBIX 3aaa4, OKCA
MCPUMCHTAJIBHO OIPCCH

XApPAKTEPUCTUKA M Ma-pUCTUKA M IApPaMETPHIXapAKTEPUCTUKUA M MAa-JIATh OCHOBHBIC XapaKTe-

aMeTphl ITU(POBBIX MUK

1 (HPOBBIX YCTPOUCTB;

pameTpbl 1M (HPOBBIX

PUCTUKH U TapaMeTphl




Koa xomme-

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

HUS SKCIEPUMEHTAIBHBI
NMAHHBIX; CTAHJAPTHBIM
IIPOrpPaMMHBIMU cpel-
CTBAaMH  KOMIIBIOTEPHOTO
MOJEIINPOBAHUS MUK
POIIPOLIECCOPHOU TeX-
HUKH, HOBBIMH MH(pOpMa-
[IUOHHBIMM  TEXHOJIOTHH
SIMA DKOHOMHMYECKHUX 3Ha
HUA W3 DPa3IU4HbIX WCH
TOYHHKOB;
COBPEMEHHBIMH METO-

00pabOTKH U MPEJICTABIICHO0TKH M TPEACTaBICHU

KCIIEpPUMEHTAJIbHBIX JaH-
BIX; CTaHIapTHHIMY|
IIPOrPaMMHBIMU cpen-
CTBaMU KOMIIBIOTEPHOTO
MOJIETIMPOBAaHUSl  PUOO-
POB  DJIEKTPOHHOM  TEX-
HUKH, HOBBIMH MH(pOpMa-
[IUOHHBIMH  TEXHOJIOTH-
SIMA SKOHOMMYECKUX 3Ha
HUWA W3 pPa3Iu4HbIX HCH
TOYHUKOB B  00JyacTy]
IpaBJIeHUs] pUCKaAMU (U~

TeHIUA IIkaja no TpaAMIMOHHONM NATHGAILHOI cHcTeMe
PE3YJIbTAT o paas
a30Bblii ypOBEHb . .
OBYYEHUS | uemomyc yp IlpoaBuHyTHIii ypoBens| Bbicokuii ypoBeHb
HEY/I0BJIETBOPUTE/ILHO | YI0BJIETBOPUTEIHHO /
MO AUCHUIINHE K xopomo/ xud. 3a4er | oTaM4YHO/ IU. 3aUeT
aud. 3auer
(Mmonxy.J0) " =
Ikana no 0a1J1bHO-PETHHIOBOM CHCTEMe
0-35 36 - 60 61— 80 81-90 91 -100
pocxeM H  UPPOBBIXIPABUILHO BBIOUPATHYCTPOICTB; IU(PPOBBIX YCTPOUCTR;

YCTPOMCTB npuOOpkl MpH pa3pabOTKENPaBUIBLHO BHIOMPATH I MPABUIBHO BHIOUPATH
NPaBUIBHO BEIOMPATh [MU(POBBIX YCTPOMCTB.  |[(DpOBBIE YCTPOWCTBA MPHIPUOOPHI IPH pa3padbOTKe
pUOOPHI IPU pa3padoTKe Y3JIOB  MHKPOIIPOIECCO-Y3JI0B PAIHOIEKTPOHHOMN
uH(OpMaIH- Y3JI0B PAJHOAIICKTPOHHOMN pOB. anmaparypsl 1o 3HaYCHU-

OHHOH  6e3d anmaparypsl 1o 3HaYCHHU - SIM TIapaMeTpOB UG po-

OTACHOCTH SIM UX TIapaMETPOB. BBIX IIPUOOPOB M MHUK-

POIIPOIIECCOPOB.

Baanersb: He Bna- 0TCyTCTBHE HABBIKOB BJIa-HEJOCTATOYHOE BJIAJICHUGHAITMYNE HABBIKOB BIIAJIC-yCIICIIHOC BIIAJICHHE MeH
COBPEMEHHBIMHU JeeT [ICHUS METOIAMHU pacquaE\feTo;[aMH pacueTra W 3KC-HUS METOJaMU pacueTa WTOJaMU pacdyera U IKCH
criocobamu paboThI C M OKCICPUMEHTAIBHOTOIEPUMEHTAILHOTO HCCIC-PKCIIEPUMEHTATBHOTO HC-IICPUMEHTATIBHOTO HCCIIe
uHpOpManueH, MCCIIC/IOBAHHS IMapaMeT-IOBaHMs I1apaMeTPOB HCJICIOBAHUS IapaMETPOBIOBAHKS MapaMETPOB U]
COBPEMEHHBIMH ~ Me- POB M XapaKTEPUCTHUK [U-XapPAKTEPUCTUK  IUPPO-U XapaKTEPUCTUK MHU(DPO-XapaKTEePUCTUK (PO
TogamMu cOopa, oopa- (bpoBBIX YCTPOMCTB;BBIX YCTPOWMCTB; OCHOB-BBIX YCTPOWCTB; OCHOB-BBIX YCTPOWCTB; OCHOBA
0OTKY M aHAIIN3a. OCHOBHBIMH  MPUEMaMHHBIMH TpPUEMaMU OOpa-HbIMH IpHEMaMH OOpa-HbIMH IpUeMamMu 00pa

OKCIIEPUMEHTAJIbHBIX
NaHHBIX;
[TPOrpaMMHBIMH cpel-
CTBAMH KOMIIBIOTEPHOTO
MOJIETTUPOBAaHUS  MPUOO-
POB  DIEKTPOHHOM  TEX-
HUKH{, HOBBIMH MH(OpMa-
LIMOHHBIMH  TEXHOJIOTH-
SIMH YKOHOMMYECKUX 3Ha
HAW W3 Pa3jIUYHbIX HCH

OOTKM W TIPEACTABJICHUSIOOTKH W TPEICTaBICHUS

CTaHAAPTHBIMUHBIX

DKCIIEPUMEHTAIbHBIX JaH-
CTaHIAPTHBIMU
MpOrpaMMHBIMU cpen-
CTBAaMH  KOMIIBIOTEPHOTO
MOJIETMPOBAaHUS  IIPUOO-
POB  3JIEKTPOHHON  TeX-
HUKH, HOBBIMM MH(OpMa-
LIMOHHBIMH  TEXHOJIOTHA
SIMH DKOHOMHMYECKHX 3Ha-
HUN U3 Pa3IMYHBIX UCTOYA

TOYHUKOB B  00JacT

i

MIpaBJICHUSI pUCKaMU QU-IeHUs] pUCKaMU (PHMHAHCO-

WKOB B 00JIACTH YIIpaB-
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Koa xomme-
TEeHIHH

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

IIkana mo TpaguIMOHHON NATHOAILHOM cucTEMe

PE3YJIBTAT Ba30BLIi YDOBE
BbIii BeHb . N
OBYYEHUS | uemomyc yp IIpoaBuHyTHIii ypoBeHb| BbIcokuii ypoBeHb
HEY/0BJIeTBOPUTEIbLHO | Y/10BJIETBOPUTEIBLHO /
10 JTHCHUIINHE K xopowo/ 1ug. 3auer oTJMYHO/ 1u(. 3aueT
aud. 3auer
(Mmonxy.J0) " =
Ikana no 0a1J1bHO-PETHHIOBOM CHCTEMe
0-35 36 — 60 61 — 80 81-90 91 - 100
namu c6opa, 00pabOTKU UHAHCOBBIX aKTHBOB; HAHCOBBIX AKTHBOB,; BBIX aKTHBOB;
aHaJIN3a; COBPEMEHHBIMU COBPEMEHHBIMU COBPEMEHHBIMH

MeTosamMu cbopa, odpa-
OOTKH ¥ aHAJIN3A.

MeTosamMu cbopa, oopa-
OOTKH U aHAJIN3A.

MeToIaMu cobopa, oopa-
0OOTKH U aHAJINU3A.
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