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1. Ilesn ocBOEHHUS THCUMILIHHBI

Ilenbto ocBoeHMs AuUCHUMIUIMHBI «Pa3paboTka 37EKTPOHHBIX OJIOKOB YIpaBIICHUS»
aBisieTcs (HOpMUPOBAHHE CUCTEMBI 3HAHUH, YMEHUI U HABBIKOB B 001aCTH (PYHKITMOHUPOBAHUS
AJEKTPOHHBIX U MUKPOIIPOLIECCOPHBIX CUCTEM.

3ajayM  JUCUMIUIMHBL. M3YYEHUE IPUHLUIIOB IIOCTPOEHUS U  IKCIUIyaTalluu
AJIEKTPOHHBIX ~ YCTPOMCTB, M3YyUEHHE TEOPETUUYECKUX OCHOB IHM(POBOI INEKTPOHUKH,
OCHOBHBIX CXEMOTEXHUYECKUX  IPUEMOB, U3Y4YE€HUE  NPUHLUIIOB  IOCTPOECHMS
MUKPONPOLIECCOPHBIX CUCTEM.

2. Mecto nucuumiaddbl B cTpykrype OOII 6akanaBpuara

Huctmruimna «Pa3paboTka SIEKTPOHHBIX OJIOKOB — YIPAaBJICHHS» OTHOCUTCS K
JTMCLUUIUIMHAM YacTH, (OPMHpPYEeMON ydacTHUKaMH oOpa3oBaTenbHbIX oTHomeHuid (bioka 1)
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OaKaIaBpHaTa;.

JucuumiuHa 6a3upyercs Ha CIeyIOIINX, TPOIeHHbBIX UCIUILTHHAX

- ®uznyeckre OCHOBBI ONTOIEKTPOHUKH;

- Moaynpe «MaTteMaTtndyeckue TUCUUILIAHBDY;

3. IlepeyeHb MIaHMPYeMbIX Pe3yJabTATOB 00y4YeHHs MO AUCHHUILINHE (MOAYJIIO),
COOTHECEHHbIC € INIAHHPYEMBIMH pe3yJbTATAMH OCBOCHHS 00pa30oBaTeJbHOM
NPOrpaMMbl

B pe3yabrare ocBoeHUs

Kon o0pa3zoBaTesibLHOI IlepeyeHb NiIAaHUPYEMBIX Pe3y/abTATOB
KOMIIETEHIHH | MPOrpamMMbl 00y4arommiics o0y4eHHUsI 1O AUCUMILINHE
IOJIKEH 00J1a1aTh
[1K-1 CriocoOeH MpOBOIUTH HIIK-1.1 Onpepenser YUCJICHHBIE
OLICHOYHBII pacyeT napaMmeTpoB| 3HAUYCHUs OCHOBHBIX TEXHUYECKHUX|
OTJEIBbHBIX aHAJIOTOBBIX XAapaKTECPUCTHUK OTACIIBHBIX aHAJIOTI'OBBIX

0;10k0B 11 CD-06J10Ka B 11€TIOM 0J10KOB
MIIK-1.2 IIpoBoguT pacueT ypOBHEH

IIUTArOIuX, BXOIHBIX n BBIXOOHBIX

HaIlpsHKEHUN

HIIK-1.3 OueHuBaeT HEO00X0IMMOE]
ObICTpO/CiicTBHE, TIpenesbl MOTpedIseMoil
MOII[HOCTH, IO b u TpyTHe

CIeIHaJIbHbIE TapaMeTphl OJI0KOB.




[1K-2 Cnoco0en roroButh TekcToBble | MIIK-2.1 ["'OTOBAT MCXOIHBIE MAaHHBIE IS

1 rpaduyuecKue YacTh pa3paboTku KOMIUIEKTa IIPOEKTHOH|
DCKU3HOTO U TEXHUYECKOTO JOKYMCHTAIUU CUCTCMBI JSJICKTPOIIPUBOAA
IPOCKTOB CHCTEMBI NIIK-2.2 l'otoBut TEXHUYECKUE

IOPEUVIOKEHUsI B COCTaBe  IPOEKTHON
JIOKYMEHTAllU CHUCTEMBI 3JIEKTPOIPUBO/A
NIIK-2.3 @®opMmupyeT NpUHLUINAILHBIC
pELICHUsI CUCTEMBI IEKTPOIIPUBOAA

DJICKTPOIIPHUBOIA

4. CTpyKTYypa U coepKaHue THCHUIIHHBI

OO0m1ast TpyJ0EMKOCTh JUCHUIUIMHBI COCTABIISET 7 3aUETHBIX €IMHUIBI, 252 akaJeMHYeCKIX
qaca (u3 HuX 126 yaca — aynuropHast pabota, B ToM 4rciie 36 yacoB Jieknui, 90 yaca nmpakTHIeCKUe
3aHATHA, U 126 4acoB cCaMOCTOATEIHHON pabOThI CTY/IEHTA).

B mecrom cemectpe - 18 wacoB nexkuud M 36 4acoB INPAKTHYECKHUE 3aHATUS,
camocTosiTenbHas padora — 54 yaca. Dopma UTOTOBOTO KOHTPOJIS — 3a4eT.

B cexpmom cemectpe — 18 uacoB siekuuu, 72 yaca - MPAaKTUYECKHE 3aHATHS, CaMOCTOSTENIbHAs
pabota — 72 4acos.

dopma UTOTOBOTO KOHTPOJISI — IK3aMEH.
CTpykTypa M copepxaHue IUCIUIUINHBI «Pa3paboTKa 37eKTPOHHBIX OJIOKOB YIPABJICHUS»
10 CPOKaM H BHUJIaM PaOOTHI OTPasKeHBI B IPHIIOKEHUH 1.

CopneprxaHue pa31ejioB I CIHUTIIHHBI

TemaTnKa JJeKUMOHHBIX 3AHATHIA:
Tema 1. Ocnoswl pabomur umnynbcHvlx u yughposwvix ycmpoticms. Buabl UMIYJIbCHBIX CUTHAJIOB
U UX OCHOBHBIE NTapamMeTphl. JINHEMHBIE 2JIEMEHTBI UMITYJIbCHBIX YCTPOMCTB.
Tema 2. Knwouegvle snemenmol umnyavchvix ycmpoticms. Jnonueie kmoun. Kimtoun Ha BT.
JInHaMUYECKHH KIII0Y Ha KOMIZIMMEHTApHBIX TpaH3ucropax. Kiroun Ha IIT
Tema 3. Lugposvie u nocuueckue ycmpoticmea. CUCTEMBI CUUCICHUS U HUQPPOBBIC KOIBI.
OcHOBBI anreOpbl JIOTUKU. THUMBI CEPUIHBIX JIOTHYECKUX DJIEMEHTOB (MHTETPAIbHBIX CXEM).
bazoseie anementsl TTJI. bazossie anementst KMOII.
Tema 4. Kombunayuonnvle yugposvie ycmpoticmsea. MyabTUTIIIEKCOPHI, AEMYIbTUIIIIEKCOPHI,
mudparopbl,  gemu@paTopsl,  apuPMeTHYEeCKHe  CYMMAaToOpbl,  CXEMbl  KOHTpPOJS
4eTHOCTH/HeueTHOCTU. LI poBbie koMmapaTopsbl.
Tema S. Ilocredosamenvuvie ycmpoticméa. TpUTTEPbI, PETUCTPBI, CUETYUKH, LU(POBbIE
aBromatel. Tema 6. Ananozoso-yugposvie u yugpo-ananocosvie npeoopaszosamenu (ALl u
LJAIl). Metonpl ipeoOpa3oBanmsi aHAIOTOBbIX BenmwumH B koji. [lapammenpnsiii AL, ALIII
nocnenoBarenabHoro npubmmkenus, ALl ¢ npomexxyTouHsIM npeobpazoBaHUEM B HMHTEpBaJ
Bpemenu. Cxema L{AII, ocHOBHBIE TapaMeTphl U XapaKTEPUCTUKU MPEOOPa3OBaAHMSL.
Tema 7. OcHoguvie ceedenus o cemeticmee MUKPOKOHmpoanepos AVR. Apxurexrypa
mporeccopa AVR. Peructpsl obmero HazHauenuss u  AJIY. Peructp cocrosHus.
Agnpecanivisi  yCTpPOMCTB



BBO/1aBbIBOJIA U MaMsATH SRAM. Ilporpammuslii cuetuuk u ctek. [IpepsiBanus. CriocoObl agpecanu
JTAHHBIX.

Tema 8. Cucmema romano muxpoxoumponiepos AVR. (OCOOCHHOCTH  apXHTEKTYpPHI
MUKpOKOHTpoJuiepa. Komanel nmepecbuiku. Apu(MeTH4eckue U Joruueckue Komanasl. Koman el
ynpapneHusi nporpammoil. Komanasl cpaBHenus. Komanawl ycimoBHoro mnepexoaa. Komanmabl
capuroB. Komannapl ycraHoBku OutoB. Komanabpl u3MeHeHUss OMTOB pErucTpa IMPU3HAKOB.
JononuurenbHble KoMaH bl. KoMaHpl pacuimpenHoro Habopa.

Tema 9. Apxumexmypa muxkponpoyeccoprozo aopa mukpokoumpoiepos AVR. Opranau3amnus
namstu. [Iporpammuast Mozenb.

Tema 10. [lpoepammuposanue AVR. OOume cBeneHus. 3ammTa KoJa ¢ JIaHHBIX.
Kondurypaunonnsie sueiiku . Unentuduxarop. KanubpoBounas sueiika. OpraHusanus namsiT
MporpaMM U JaHHBIX MHKPOKOHTPOJIJIEpOB cemeiictBa Mega. VYrmpaBieHHe MpoLEeccoM
nporpamMmMmupoBanus. . [IporpamMupoBanue 1o TmociefoBareabHOMY KaHany. [lapamnensHoe
nporpammupoBanue. [IporpammupoBanue no unrepgeiicy JTAG.

TemaTuKa NPAKTHYECKUX 3aHATHH

[Ipaktuueckoe 3anstue Ne 1. MccnenoBanue T0OruuecKux 2JIE€MEHTOB U CXEM.

[TpakTueckoe 3ansarue Ne 2. MccnenoBanue KOMOMHAIIMOHHBIX YCTPOMCTB.

[Tpaktryeckoe 3anstue Ne 3. VccnenoBanue mociie0BaTeIbHOCTHBIX YCTPOMCTB.
[IpakTrnyeckoe 3anstueNe 4. MccnenoBanue aHaaoro-u@gpoBsix U HU(YPOaHATIOTOBBIX
npeoOpa3oBareeil.

[IpakTuueckoe 3austue Ne 5. 3nakomctBo co cpenoit AVR Studio:npuHIHIBI MPOrpaMMHUPOBAHUS
MHUKpPOKOHTpoIiepoB AVR.

[IpaxTnueckoe 3ansatue Ne 6. PaboTta c nopramu BBOJa-BbIBOIA.

[Ipaxtnueckoe 3anstue Ne 7. I[Tporpammupyemsliii TaiMep.

ITpakTryeckoe 3anstue Ne 8. Pabota ¢ aHamoro-mudpoBsIM npeodpa3oBaTesieM.

[IpakTruyeckoe 3anarue Ne 9. PaboTa ¢ yHHBepcaJlbHBIM IIOCIIE0BATEIbHBIM HHTEP(DEHcoM.

Jliig mpoBeieHUs! MPaKTUUECKUX 3aHATUI TpebyeTcst KomnbioTepHbii Kiace (AB2507, AB2614)
C YCTaHOBJIEHHBIM mporpammHbiM obecnedenrem NI Multisim 13.0, AVR Studio, Proteus
Design Suite 8.6.

TemaTuka BOIIPOCOB AJA CAMOCTOATEC/ILHOI'O U3YUCHUSA

6 cemecTp

CoBpemeHHas aneMeHTHas 6a3a uudpoBbIx ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOII, 555
TaiiMep, MUKPOCXeMbl KOMOMHAIIMOHHBIX H MTOCIIEI0BATEIbHOCTHBIX YCTPOHCTB. MHKPOCXEMBI
LIAIT u ALIIT.

7 cemecTp

OcobenHocTy 1 MHOT000pa3ue ceMencTBa ApIynHo.

5. O0pa3oBaTejibHbIE TEXHOJIOTHH
MeTtoauka npenofaBaHus TUCIUILINHEI «Pa3paboTka 3NMeKTPOHHBIX OJIOKOB YIpPaBIECHUS» U
peanu3anusi KOMIIETEHTHOCTHOTO TIOAXOAa B  M3JOXKEHHM H  BOCHOPHSITHM  MaTrepuala
MIPEAYCMATPUBAET HCIIOJIB30BAHUE CIEAYIOIINX AKTUBHBIX M HHTEPAKTHBHBIX (OPM MPOBEACHMS
ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATUU!
- AYJAUTOPHBIC 3aHATUS: JICKIIUHU, Ha60paTOpHBIC pa6OTLI, TCCTUPOBAHUC,



— BHEAY/IUTOPHBIC 3aHATHSA: CAMOCTOSTENIbHOE M3YYE€HHUE OTIEJBbHBIX BOIPOCOB,
MOJIFOTOBKA K J1a00paTOPHBIM pabOTaM.

6. OueHouyHbIe CpeICTBa JJsf TEeKYLIEro KOHTPOJISI yCIeBAeMOCTH, MPOMEKYTOYHOM
arrecTallid IO MTOraM OCBOEGHMH [MCUUILIMHBI H Yy4eOHO-MeToqHYecKoe olecrevyeHue
CaMOCTOSITEJIbHOM PadoOThI CTYJ1€HTOB

B mporuiecce o0yueHusi B TeueHUE CeMeCTpa UCIONIb3YIOTCS OLICHOYHbIE CPEJCTBA TEKYILIETrO
KOHTPOJIA YCIICBACMOCTH U MPOMEIKYTOUHBIX aTTeCTaI_II/If/’I. HpI/IMeHSIIOTCSI CJICAYIOIIHUC OLICHOYHBLIC
CpeZACTBa: TECT, 3aIuTa Ja0OpaTOPHBIX PadoT, 3a4eT, IK3aMEH.

OO0pa31bl TECTOBBIX 33JJaHUI U BOTIPOCOB K 9K3aMEHY M 3a4eTy IPHUBEICHBI B IPHIOKECHUN

6.1. ®oHA OLEHOYHBIX CPeICTB /UIA INPOBedeHUS] MPOMEKYTOUHOIN aTTecTalUU
o0y4aromuxcs Mo IUCHUILIHHE (MOAYJIIO).
6.1.1. IlepeueHb KOMIETEHLMH C yKa3aHHUEM ATaNoOB UX (HOPMUPOBAHMS B IPOLIECCE OCBOCHUS
00pa3zoBaTeNbHON IPOTrPaMMBI.

B pe3yJibTaTe  OCBOCHUSA AUCHHMILIMHBL (MOXYJI5) ¢popmupyrorcs
caeayonue KOMIETCHIMH

B pe3yabTarte ocBoeHHs1 00pa30BaTeIbHOI POrPaMMBbI

Ko komnerenuumn .
o0yuarouuiicst 10J1:keH 00,1a1aTh

[K-1 Crioco0eH TIPOBOIUTH OIICHOYHBIN pacyeT mapaMeTpoB
OTICTHHBIX aHAJIOTOBBIX 010k0B 1 CD-0I10Ka B 1IE]IOM

[1K-2 CriocoOeH TOTOBUTH TEKCTOBBIE U TPapUUECKUE YACTH ICKUZHOTO
M TEXHHYECKOTO MIPOEKTOB CHCTEMBI DIIEKTPOIIPUBO/IA

B nipouiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMBbl IaHHAsE KOMIIETEHIINS, B TOM YUCIIE UX
OT/eNIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS NO3TAITHO B X0JI€ OCBOEHUS 00YYaIOUMMUCS JUCIUIUIMH
(Momyrneit), IpakTUK B COOTBETCTBUM C y4eOHBIM IUIAHOM M KaJleHIAPHBIM I'padMKOM y4yeOHOTo
nporecca.

6.1.2. Onucanue nokasareJsieid 1 KpUTepPHEB OLIEHNBAHUS KOMIIeTeHIUii, popMUPyeMbIX
110 UTOTaM OCBOCHUS AMCUMILIMHBI (MOYJIs1), ONIUCAHUE KA OLCHUBAHMS.

[Tokazarenem olleHMBaHMsI KOMIIETEHIIMM HA pa3IUYHbIX dTaNax ux GopMUpOBaHUS SBIISIETCS
JOCTUKEHHE 00YJaIOIUMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUS 110 AUCHHUIIIIMHE (MOYIIIO).

[1IK-1 CniocobeH mpoBOAUTH OIIEHOYHBIN pacyeT apaMeTpOB OTAENIbHBIX aHAIOTOBbIX 0510Kk0B 1 CO-
0JI0Ka B IIEJIOM

Kpurepun onennBanus

TToka3arean
2 3 4 5




3namu: 0 OO6yuaromnuiicss | OOyJarommiAcs OO6yuaromuiics OO0yuaromuiic
MeToAax JNEMOHCTPUPYET | JEMOHCTPUPYET JI€MOHCTPUPYET s
MaTEMAaTUYECKOIO | TIOJTHOE HEMNOJIHOe YaCTUYHOE JIEMOHCTPUPY
aHajnnsa A | OTCYTCTBUE WU | COOTBETCTBUE COOTBETCTBUE €T II0JIHOE
MOZCTUPOBAHUA. HEJOCTATOYHOE | CHENYIOIMX 3HAHUM | CIIEAYIOIINX 3HAHUI: | COOTBETCTBUE
3natb OCHOBHyKé COOTBETCTBHE OCHOBBI TEOpUHU OCHOBBI TEOpUU CIICAYIOLINX
TEOPHIO 0 .
p CJICAYIOLINX pacuera v aHajM3a | pacyeTa M aHaiu3a 3HaHUL:
AKCIEPUMEHTAIbH .
3HAHUN: OCHOBBI | MIEKTPOHHBIX ANEKTPOHHBIX OCHOBBI
BIX UCCIIEIOBAaHUSX
B TEOpUU pacyeTa | HU(PPOBBIX CXEM; U(POBBIX CXEM; TEOPHUHU
npodeccuonanpho | 1 aHaTH3a MIPUHLIUIIBI NPUHLIUIIBI ICUCTBUS | pacueTra u
i1 mesSTeapHOCTH NIEKTPOHHBIX NeCTBUS U U XapaKTEePUCTUKU aHaJM3a
UG POBBIX XapaKTEPUCTUKHU OCHOBHBIX LIU(POBBIX | IITEKTPOHHBIX
CXeM; OCHOBHBIX YCTPOUCTB;- U pPOBBIX
MIPUHLIUIIBI U POBBIX napaMeTpsl cXeM;
JEUCTBUS U YCTPOMCTB; COBPEMEHHBIX IIPUHLUIIBI
XapaKTepUCTUK | - TApaMeTPhI U(PPOBBIX YCTPOUCTB. | IEHCTBUSA U
1 OCHOBHBIX COBPEMEHHBIX HO JIOITYCKAIOTCs XapaKTepUCTH
IU(PPOBBIX U(PPOBBIX HE3HAUUTENIbHBIC KH OCHOBHBIX
CTPOWCTB; CTpPOUCTB. OLIMOKHU, HETOYHOCTH, | LU(POBBIX
H Y 6 s s
- IapaMeTphl Jomyckarores 3aTpPyIHEHUS [IpU YCTPOMCTB;-
COBPEMEHHBIX 3HAYUTENbHbIE AHAJIUTUYECKUX apaMeTpsl
U(pPOBBIX OLIMOKH, orepanusix COBPEMEHHBIX
YCTPOMCTB MIPOSIBIISIETCS U(PPOBBIX
HEI0CTaTOYHOCTh YCTPOWCTB.
3HAHUU, IO PIAY CBOOOTHO
ToKazaTenen, OnEpUpPyeT
o0yyaromncs pUOOpETeHH
WCIIBITHIBAET BIMU
3HAYUTENIbHBIC 3HaHUSIMU
3aTpyJHEHUS TIPU
OIIEPUPOBAHUY
3HAHUSAMHU TIPH UX
IIEPEHOCE HA HOBBIE
CUTYyalluu
YMeTh: OO6yuaroruiics | OOyJarommiics OO6yuaromuiics OO6yuaronimii
MIPUMEHSTh HE YMEET WIN B | JIEMOHCTPUPYET JEMOHCTPUPYET csl
€CTCCTBCHHO - HEJ0CTaTOYHOU | HEIOJIHOE YacTHYHOE JIEMOHCTPUPY
Hay4qHBIC U CTETIEHH YMEET | COOTBETCTBUE COOTBETCTBHE €T IOJIHOE
OOUIEHHKEHEPHBIE | (oyiIiecTBAATS | CHEAYIOLIUX CIEYIONINX YMEHHMI: | COOTBETCTBUE
SHaHUA, METO/BI CUHTE3 YMEHHUIA: OCYIIECTBIIATh CHHTE3 | CIHEMYOLIUX
MATEMATHHCCKOTO | o credimmix OCYIIECTBIIATh MIPOCTENIINX YMEHUI:
aHanm3a |
IU(POBBIX CXEM | CUHTE3 U(POBBIX CXEM Ha OCYILIECTBIISAT
MO/JIeIUPOBaHUS, . .
Ha OCHOBE MIPOCTENIINX OCHOBE COBPEMEHHOU | b CUHTE3
TEOPETUYECKOTO U . ., .
COBPEMEHHOU IU(POBBIX CXEM Ha | DIIEMEHTHOM 0as3bl. IIPOCTEUIINX
IKCIIEPUMEHTAIBHO .
3JIEMEHTHOI OCHOBE U(PPOBBIX
IO UCCIIEJOBAHMSI B 5 .
a3bl. BPEMEHHOM CXEM Ha
poheCCHOHATTEHO COBpEME (3
JJIEMEHTHOM 0a3bl. OCHOBE

¥ eI TEIbHOCTH.

COBPEMEHHOM




SJIEMEHTHOU
0asnl

Baademy:
HaBbIKaMU
[IPUMEHEHUS
MOJTY4EHHbIX
3HaHUU U
HaBbIKAMH
OO0IIENHKEHEPHOT O
MO/JIEJINPOBaHUSI.
Biagers ymeHuaMu
IIPOBOJIUTH
AKCIEPUMEHTAIbH
bI€ UCCIIEI0OBAHUS.

OO6yuaromuiics
HE BIIa/ICeT WU
B
HENOCTATOYHOU
CTETIeHU
BJIQJI€ET
METOJIaMHt
aHanmu3a

U POBBIX
CXEM; HaBbIKaMH
paboTsI ¢
ANEKTPOTEXHUY
€CKOM
anmnaparypoi,
ANIEKTPOHHBIMU
yCTpOiCTBamH,
KOHTPOJIBbHO-
M3MEPUTEIbHBI
MU
UCHIBITATEIHHBI
M
o0opynoBaHue
M

OO6yuaromuiics
BJIAJICET METOJaMH
aHanm3a MUQPOBHIX
CXEM; HaBbIKAMH
paboThI

c
ANEKTPOTEXHUIECKO
W anmapatypo,
AIEKTPOHHBIMU
YCTPONCTBaMH,
KOHTPOJIBHO-
U3MEPUTEIIBHBIM H
HCIIBITaTCIIbHBIM
000pyI0BaHUEM.
Obyuarommiics
HCIIBITHIBACT
3HAYMTEIILHBIC
3aTpyaHEHUS TIPU
MIPUMCHCHHUH
HaBBIKOB B HOBBIX
CUTYaIHIX

OO6yuaromuiics
YaCTUYHO BIIAJCeT
METOJaMH aHaAJIN3a
U (POBBIX CXEM;
HaBbIKaMU padOThI

c
3IEKTPOTEXHUYECKON
anmnaparypoi,
ANEKTPOHHBIMU
YCTPOKCTBaMH,
KOHTPOJIBHO-
W3MEPUTEIBHBIM H
UCTIBITATEIIBHBIM
000py/I0BaHUEM,
HABBIKU OCBOCHBI, HO
JIOITyCKAIOTCS
HE3HAUUTENbHBIC
OLIMOKHU, HETOYHOCTH,
3aTpyaHEHUS MPU
AHATTUTHYECKUX
oreparusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHJAapTHbHIE
CUTYyaluu

OO0yyarommii
Csl B TIOJTHOM
obbeme
BJIQJICET
METOoAaMHU
aHaJM3a

U (HPOBBIX
CXEM;
HaBBIKAMU
paboThI

C
ANEKTPOTEXHHU
YECKOU
anmnaparypoi,
AIIEKTPOHHBIM
u
yCTpoiiCcTBamM
u,
KOHTPOJIBHO-
HU3MEpUTENIbH
BIM U
WCIBITATENIbH
BIM
o0opy/0BaHU
eM, cBOOOIHO
MIPUMEHSIET
MOJIy4E€HHBIE
HAaBBIKU B
CUTYyaIUAX
TTOBBIIIEHHOU
CJIOKHOCTH

[T1K-2 CrocoOeH roTOBUTH TEKCTOBEIC U Fpa(bI/I‘ICCKI/Ie YaCTH 3CKHU3HOT'0 U TCXHUYCCKOI'O IIPOCKTOB
CHUCTCMBI SJICKTPOIIPUBOJA

IHoka3areian

Kpurtepun onennBanus




3namo: OOyuatoumiica | OOyuatonmiics OO6yuaromuiics OOyuatoumiics
TECOPHUIO O CaMbIX | JEMOHCTPUPYE | HEMOHCTPUPYET JECMOHCTPUPYET ACMOHCTPHUPYC
COBPCMCHHBIX T MOJHOE HETIOJIHOE YaCTUYHOE T IIOJTHO®
MHOPMALMOHHE! | (rovrerppe COOTBETCTBHE COOTBETCTBHE COOTBETCTBHEC
)T(eXHonorH;Ix " WA CIEAYIONIMX 3HAHUM: | CIAEXYIOIINX 3HAHMIA: ggZiZ:I;-HMX
P OIPAMMHEIX HEJI0CTaTOYHOe Ha3HatEeH1/1e, Ha3HatfeHHe, HaSHa‘-IE;HI/Ie
cpecTBax, COOTBETCTBHE | YCTPOMCTBO, NPUHIMII | YCTPOWCTBO, IPUHLIUI ! g
METOIax HX CJIETYFOIIHX NENCTBYUS PA3MYHBIX | JACHCTBHS Pa3IMYHBIX YCTPOHUCTBO,
HPUMEHEHUS 3HaHMIL: 3IIEKTPOHHBIX 3IIEKTPOHHBIX TpHHLATL
B Ha3HAYEHUE, YCTPOMCTB. YCTPOMCTB. HO ACHCTBUA
po)eCCHOHATIBH | YCTPOUCTBO, Hormyckatores AOIIyCKaOTCA PasIMAHBIX
Oif ICATEBHOCTH. | [IPHHLHMI 3HAYUTENbHbBIC He3HAYHUTeIbHbIE HICKTPOHHBIX
NeficTBuS OIIMOKH, IPOSIBIAETCS | OLIMOKHU, HeTouHOCTH, | YCTPOHUCTB,
PA3IMHYHBIX HEI0CTATOYHOCTh 3aTpyAHEHUS IPU CBOOOJHO
3IIEKTPOHHBIX 3HAHUU, IO PIAY AHATTUTHYECKUX OIICPHUPYET
YCTPOICTB. ToKa3aTesen, oneparusx. MPHOOPETEHHEI
obyuarowmiics MU 3HAHUSIMHU.
WCTIBITHIBACT
3HAYUTENbHbIC
3aTpyaHEHUS TpU
OIIEepPUPOBAHUU
3HAHUSAMH MIPH UX
MepeHoce Ha HOBBIE
CUTYAIHH.
Ymemp: OOyuaroumiica | OOyuatomumiics OO0yuaromuiics OOyuaromiics
UCII0JIb30BATh HE yMeeT WU B| JeMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUpYE
COBPpEMCHHBIC HEJ0CTaTOYHOU | HETIOJIHOE YaCTUYHOE T IIOJIHOE
MH(DOPMALMOHHEI | crenenn YMEET | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
© TEXHOJIOTHU U | griGupars CHEYIONINX YMEHHH: | CIEAYIOIINX YMEHHUI: CIIEIYFOIIHX
TIpOTPaMMHBIC AIIEKTPOHHBIE | BHIOMpATH BBIOMPATH AJIEKTPOHHBIE | YMEHHIA:
CPCACTBA, BTOM |y oMmoHeHTHI AIIEKTPOHHBIE KOMIIOHEHTHI 110 BBIOMpATh
gfggZCTBeHHoro 10 33JaHHBIM | KOMIIOHEHTHI 110 3a7aHHBIM HIIEKTPOHHBIE
[POW3BOJICTEA, XapaKTEPUCTHK | 3aJlaHHBIM XapaKTePUCTHKAM H KOMITOHEHTHI
TpH pelIeHnH am u XapaKTePUCTHKAM H (dbopmyupoBath 110 33JJaHHBIM
3a1a4 bopMynupoBar | GopMyIHpOBATH TpeOOBaHUS K XapaKTEPUCTHK
npodeccuoHanbH | b TPEOOBaHUA K | TpeOOBaHHS K 3JIEKTPOHHBIM aMm u
o JNEKTPOHHBIM | 3JIEKTPOHHBIM KOMITOHEHTaM. YMeHus | popMmynupoBat
ACATCIIBHOCTH. KOMIIOHEHTaM. | KOMIIOHEHTaM. OCBOCHBI, HO b TpeOOBaHUS K
Jlomyckarotcst JIOTTYCKArOTCS AIIEKTPOHHBIM
3HAYNTEIIbHBIC HE3HAYUTEIIbHbIE KOMITOHEHTaM.
OIITMOKH, TIPOSIBIISICTCS | OIMIMOKH, HETOUHOCTH, CB0001HO
HEJIOCTAaTOYHOCTh 3aTpyAHEHUs PU oTepupyeT
YMEHUH, 110 psay AQHATUTHYECKUX pUOOPETEHHBI
MoKa3arene, oTepausx, nepeHoce MU YMEHHSMH,
o0yyaromncs yMEHUIl Ha HOBEIE, NpPUMEHSET UX
UCTIBITHIBAET HECTaHJIapTHbIE B CUTYyallUsX
3HAYUTEIIbHbIE CHUTYaIIH. MOBBIIIIEHHON
3aTpyAHEHUs IpU CIIOKHOCTH.

OIICPUPOBAHUUN




YMEHUSIMH TIPH UX
MepeHoce Ha HOBBIE
CUTYaIHH.

Bnaoemo:
Braaners
HaBBIKAMH
MIPUMEHEHHUS
CaMBIX
COBPEMEHHBIX
MH(POPMAIIOHHBI
X TEXHOJIOTUI U
MIPOrPaMMHBIX
CPEJICTB B
pelIeHun
IIOCTABIICHHOM
3a7a4uu

OO0yyaromuiic
s He BJaJeeT
WIN B
HEJI0OCTaTOYH
Olf  CTEIeHU
BIIaJICCT
HaBBIKAMU
pacuera,
MIPOCKTUPOBA
HHS,
MIPOrPaMMHPO
BaHUS
MTPOCTHIX
MHKPOTIPOIIEC
COPHBIX
CHCTEM

OO6yuaromuiics
BIIa/ICET HABbIKAMU
pacuera,
MIPOEKTUPOBAHHS,
MIPOrpaMMHUPOBAHUS
MIPOCTHIX
MHUKPOIPOIIECCOPHBIX
CUCTEM, JIOMYCKAIOTCS
3HAYUTENbHbIC
OLIMOKU, IPOSIBISETCS
HEI0CTaTOYHOCTh
BIIQJICHUSI HABBIKAMU
T10 psAly ITOKa3aTeliei,
OO6yuaromuiics
WCTIBITHIBACT
3HAYUTEITBHEIC
3aTpyaHEHUS TIPU
MIPUMEHEHUH HaBBIKOB
B HOBBIX CHUTYaITUsX

OO6yuaronuiics
YaCTUYHO BIIJICCT
HaBBIKAMU pacyeTa,
MIPOEKTUPOBAHHS,
MIPOrPaMMUPOBAHUS
MIPOCTHIX
MHUKPOIPOIECCOPHBIX
CHUCTEM, HaBBIKH
OCBOCHEI, HO
JIOTTYCKAIOTCS
HE3HAYUTEIILHBIC
OImUOKH, HETOYHOCTH,
3aTpyaHEHUS TPU
AHAJTUTHYECKUX
oTepalusx, MepeHoce
YMEHHI Ha HOBBIE,
HECTaHIapTHHIC
CUTYAIIHH.

OO0yuaromuiics
B IOJIHOM
o0beMe
BIIAJICCT
HaBBIKAMU
pacuera,
MIPOCKTUPOBAH
v,
IIPOrPaMMHUPOB
aHUS MPOCTHIX
MUKPOIIPOIIECC
OPHBIX CHUCTEM,
CBOOOIHO
MIPUMECHSIET
MOJTyICHHBIC
HaBLIKHU B
CUTYaIHIX
MOBBIIIICHHON
CIIOKHOCTH

[IIxansl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOYHOM ATTECTALIMK U UX OIIMCAHUE:

Dopma NPOMEKYTOYHOH ATTECTALMM: 324€eT, IK3aMeH.
O0s13aTeIbHBIMHM YCJIOBHSIMH TOATOTOBKHM CTYACHTa K NPOMEKYTOYHOH aTTeCTALUH
SIBJISIETCSL BBITIOJIHEHUE U 3alllUTa CTYACHTOM JIabOpaTOpHBIX PadOT, MpPeayCMOTPEHHBIX padodeit

IIPOrpPaMMON.

HIkana
OLICHUBAHUA

Onucanune

3auTeHo

BrinosHeHBI

BCC

o0s3aTeIbHbBIE

YCIOBUSA

MOJATOTOBKH

CTyJIEHTa K

MIPOMEXYTOUHOM aTTecTaluy, NpeayCMOTPEHHBIE TPOrPaMMOIl TUCHHUIIINHBI.
CTyneHT JEMOHCTpPUpPYET COOTBETCTBUE 3HAHMUW, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B TaONUIax IMOKa3aTeNei, omepupyer NpHOOPETCHHBIMU
3HAHHUSAMH, YMEHUSMHU, HaBbIKAMH, IPUMEHSAET UX B CUTYallUsX MOBBIIIEHHON
cinoxkHocTu. IIpu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OLIUOKH,
HETOYHOCTH, 3aTPyJHEHUS NIPH aHAINTUYECKUX OIEepalysX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYALUH.




He BbImomHEeHB!  00s3aTeNbHBIE  YCIOBUS  MOATOTOBKM  CTYJEHTa K
IIPOMEKYTOUYHOM aTTECTallU, IIPEAYCMOTPEHHBIE IPOTPaMMON JUCLUILIVHBL,
WA CTYAEHT JAEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHWM, YMEHUMU,
He 3aureHo | HaBBIKOB  INPUBEIEHHBIM B  TaOMMLAX  IOKa3aTesel,  JOIMYCKarTCA
3HAYUTCJIBHBIC OI_HI/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB
110 psaAngy HOKa3aTeHeﬁ, CTYACHT HUCHLITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUSA ITPU
OINICPpHUPOBAHUHU 3HAHUAMHA U YMCHUAMU IIPU UX MICPCHOCC HA HOBBIC CUTYyallUU.

@®opMa MPOMEKYTOYHOM aTTECTAIMU: IK3AMEH.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYAE€HTA K NMPOMEKYTOYHOH aTTecTalNu
SIBJIICTCS BBIMOJHCHUE W 3allUTa CTYACHTOM Ja0OPaTOpHBIX paboT, MPEAYCMOTPEHHBIX paboueit
MPOrpaMMOH.

Ixkana oneHuBaHud Onucanue

BeimonHeHsl Bce BHIBI  y4yeOHOW pabOThHI, MPEIYCMOTPECHHBIC
paboueit mporpammoil. CTyIEeHT JIEeMOHCTPUPYET COOTBETCTBUE
3HaHUM, yMEHUH, HABBIKOB NMPUBEICHHBIM B TA0JIMIIAX MMOKa3aTese,
OnepupyeT HpI/IO6peTeHHLIMI/I 3HAHUAMHU, YMCHUSAMM, HABBIKAMH,
MNPUMCHACT MX B CHTYyallUAX HOBBIIIEHHON CJIOKHOCTHU. HpI/I 9TOM
MOTYT OBITH A0IMyHICHbI HCE3HAYUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUA IMPU AHAIIMTHYCCKUX OIICpalugax, MEPEHOCC 3HAaHUUA U
YMGHI/II\/JI Ha HOBLIC, HCCTAHAAPTHBLIC CUTYalluU.

OTIu4yHO

Boimonnensl Bce BUIbl yueOHOW pabOTHI, MPEIyCMOTpPEHHBIE
yuyeOHbIM  mIaHoM.. CTyneHT  JIEeMOHCTPUPYET  HEIOJHOE,
Xoporo MPABUIIBHOE COOTBETCTBHE 3HAHUM, YMEHHI, HABBIKOB
MIPUBEICHHBIM B TaOJIUIaX MOKa3aTesei, 100 eciy Mpu ATOM ObLIN
JOTYIIEHBI 2-3 HECYIIECTBEHHBIE OIUOKH.

BeimonHeHnsl Bce BHIBl y4eOHOH paboOThI, MpelyCMOTPEHHbIE
yueOHbIM T1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
Y 10BIIETBOPUTENBHO B KOTOPOM OCBEILI€Ha OCHOBHAs1, Han0oJiee BaXKHasl YacTh MaTepuala,
HO TMpU O3TOM JIONylIIeHa OJHAa 3HAYUTelbHas OIIMOKa WIH
HETOYHOCTb.

He BbmonHeH oauH win Oosiee BHJIOB y4uyeOHOM paboOTHI,
MPEIYCMOTPEHHBIX Y4eOHBIM TuTaHOM. CTYAEHT IE€MOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHHA, YMEHHI, HABHIKOB ITPHBEICHHBIM B
TabnuIax TMoka3aresei, JJOMYCKalTCs 3HAYUTENbHBIE OIIMOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHWW, yMEHHWH, HABBIKOB IO PAIY
MOKa3aTeNie, CTYACHT HCHBITHIBACT 3HAYUTEIBHBIC 3aTPyTHCHHS
MpHU OTIEPUPOBAHMN 3HAHWSIMH W YMEHHUSMH TPH HX TIEPEHOCEe Ha
HOBBIE CUTYAITHH.

HeynosnerBopurensHO

@DOoHT OTICHOYHBIX CPEJICTB MPEJICTABJICH B MPHIIOKCHUH 2 K pabodeid mporpamMmme.

7. YueOHO-MeTOAMYECKOEe U MHPOPMAIIHOHHOE 0O0eceuyeHue JUCIUTLTUHBI
a) OcHoenas numepamypa:
1. Muinos3opos, O. B. Dnekrponuka: yaeoHuk i By30B / O. B. Munos3opos, U. I'. [TankoB. — 6-
e u3l., nepepab. m gom. — Mocksa: M3marensctBo HOpaiit, 2023. — 344 c. — (Beicuiee
obpaszopanue). — ISBN 978-5-534-00077-1



URL.: https://urait.ru/bcode/510731
2. HoBoxwurnos, O. I1. DnekrpoHuka u cxemoTexHuka B 2 4. Yacts 1 : yueOnuk st By3oB / O. I1.
HosoxwunoB. — Mockga: M3narensctBo FOpaiit, 2023. — 382 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-03513-1.
URL.: https://urait.ru/bcode/512849
0) Honoanumenvras aumepamypa.
1. HoBoxwuios, O. I1. DnekTpoHuka U cxemoTexHuka B 2 4. Yactp 2 © yueOHuk 11 By30B / O. I1.
HosoxunoB. — Mocksa: M3narensctBo FOpaiit, 2023. — 421 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-03515-5.
URL.: https://urait.ru/bcode/512850
0) Humepnem pecypcuwi:

1. http://www.elektrofag.com

2. www.pub.lib.ru

3. http://cxem.net

4. http://rlocman.ru
DJIeKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChI:

- DJIeKTPOHHBIH Kypc «Pa3padoTka 3/1eKTPOHHBIX 0J10KOB YIIPaBJICHUSD)
https://online.mospolytech.ru/course/view.php?id=13061

8. Mamepuanvno-mexnuyeckoe obecneyenue OUCYUNTUHBL.
J111g mpoBeICHUS JIEKIIMOHHBIX 3aHATHI HEOOXOUMBI ayAUTOPUU, OCHAIICHHbIE MYJTbTUMEIUMHBIMU
MPOEKTOpaMHu M dKpaHamu. s mpoBeneHus J1abOpaTOpHBIX paboT TpeOyeTcss KOMIBIOTEPHBIH
kiace (AB2507, AB2614, AB2619) ¢ ycTtaHOBiI€HHBIM NporpaMMHbIM oOecrieuerreM NI Multisim
13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToauuecKue PECKOMEHIAUH AJISA CaMOCTOSITEIbHOI pa60T1)1 CTYJACHTOB

CamocrosiTesibHas padoTa CTYI€HTOB HANPaBJICHA HA PELICHHUE CJeYIOIIMX 3a/1a4:
CamocrosarenbHass paboTa sBIsSeTCS OJHUM U3 BUAOB y4yeOHbIX 3aHaTuil. Llens
CaMOCTOSITENIbHOW paboThl — MPaKTUYECKOE YCBOEHHE CTYACHTAaMH BOIPOCOB aBTOMAaTH3AIUH
YIIPaBJICHUS )KU3HEHHBIM LIMKJIOM M3/ENINs, PACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS AUCIUILINHBIL.
AyIuTopHas caMOCTOsITeNIbHAs paboTa Mo JTUCHMIUIMHE BBIOJIHSAETCS HA YYeOHBIX 3aHATHUSAX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 3aJJaHUIO.
BHeaynutopHas caMmocTosiTenbHass —paboTa  BBIIOJHSETCS  CTYJASHTOM 10  3aJaHMIO
npernoiaBaTensi, Ho 0e3 ero HeMmocpPeICTBEHHOTO Y4acTHsl.
3aga4u caMOCTOATEILHOM PA00THI CTYyACHTA!
- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON yUeOHOM pabOThI;
- OCBOEHUE COAEPHKaHUS TUCIUILTNHBI;
- yriyOiieHue cofiepKaHusl U OCO3HAHNE OCHOBHBIX MOHATHI JUCIUIUIMHBI,
- HCIIOJIb30BaHME Marepuaia, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTEIBHBIX
3aHATUH U1 39 (HEKTUBHON MOJTOTOBKHU K 3a4eTy.
Buabl BHeayAUTOPHOI CaMOCTOATEILHOM PadoThI:
- CaMOCTOSITEJIbHOE N3YYEHHE OT/IEIbHBIX TEM JTUCIUILINHBI;
- TOJIrOTOBKA K JIEKIITMOHHBIM 3aHATHIM;
- TOJIrOTOBKA K CEMMHApaM M MPaKTUYECKUM 3aHATUSIM;

o(OopMIIEHHE OTYETOB IO BBHITIOJHEHHBIM JTa00OPAaTOPHBIM padoTaM U MOATOTOBKA K UX
3allUTe;
- BBITIOJIHEHHUE pacYeTHO-TpaduIecKoil paboTHI.


https://urait.ru/bcode/510731
https://urait.ru/bcode/512849
https://urait.ru/bcode/512850
http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://cxem.net/
http://rlocman.ru/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
https://online.mospolytech.ru/course/view.php?id=13061

J1J1s BEIOTTHEHUS JIF0OOTO BHJIa CAMOCTOSITENILHON pabOoThl HEOOXOAUMO MPOUTH CIEIYIOIINE
ATaITBL:
- OompejAeNieHUE EeTN CaMOCTOSTENbHON PaOOThI;
- KOHKpETH3allHs II03HaBaTeIILHOW 3a/1a4H;
- CaMOOIIEHKA FTOTOBHOCTH K CAMOCTOSITEIILHOH padore;
- BBIOOD a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYILETO K PEIICHHUIO 33/1a4H;
- IUTaHUpOBaHHE PAOOTHI (CAMOCTOSATENBHON WM C MOMOIIBI0 MPEToaaBaTelis) Hall
3a7laHueM;
- OCYIIECTBJICHHE B IPOIECCE BHITOIHEHHS CAMOCTOSATEIILHOM PabOThI CAMOKOHTPOJIS
(TIPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIbTATOB pa0OTHI M KOPPEKTHPOBKA BHITIOJTHEHHS paOOTHI,
- peduiekcus;
- TIpe3eHTanus paboThI.

10. MeToau4yeckue peKOMeHIAINH 115 IPenoaaBaTesi

Ha nepBoM 3aHSTHH [0 AUCHMIUTHHE HEOOXOIMMO O3HAKOMHTH CTYICHTOB C MOPSIIKOM €€
M3ydeHus (TeMaMu Kypca, (hopMamMu 3aHITHH, TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS), PACKPHITH
MCCTO U pOJIb JUCHUIINIMHBI B CUCTEMEC HAYK, €€ IMPAKTUYCCKOC 3HAUCHUC, NOBCCTHU N0 CTYACHTOB
TpeOoBaHus K (opMe OTUETHOCTH M NPUMEHCHUs BHIOB KOHTPOJIsL. Bblmarorcst 3amaHust Juis
HOATOTOBKH K CEMHUHAPCKUM 3aHSTHSIM.

[lpy 1OATOTOBKE K CEMHHAPCKOMY 3aHSITHI0 [0 MEPEYHIO OOBSBICHHBIX TEM
MPEroIaBaTeNli0 HEOOXOAUMO YTOYHHTH IJIAaH WX MPOBENEHHS, NPOAyMaTh (OPMYIHPOBKH H
COACPIKAHUC yT-I€6HI)IX BOITPOCOB, BEBIHOCUMBIX Ha O6CY)KIICHI/IC, O3HAKOMUTLCS C IIEPCUYHEM BOIIPOCOB
10 TEME CEMHHAapa.

B xone cemuHapa BO BCTYIHTEIBHOM CIOBE PACKPBITH MPAKTHYCCKYK) 3HAYMMOCTH TEMbI
CCMHUHAPCKOI'0 3aHATUA, ONPCACIUTL MOPAAOK €ro MpoBCACHHA, BPpEMsS Ha O6CY)KI[CHI/IG KaXxJa0ro
yaeOHoro Bonpoca. [IpuMeHsist ppoHTalIbHBIN ONPOC 1aTh BO3MOXHOCTb BBICTYIIUTh BCEM CTYJEHTAM,
NPUCYTCTBYIOLIMM Ha 3aHSTHU.

LlenecooOpa3Ho B X0/i€ 3alIUTHI JA00OPATOPHBIX PadOT 33/1aBaTh BEICTYIIAIOIINM U Ay AUTOPUH
JOTIOJTHUTEbHBIE W YTOYHSIOIIME BOMPOCHI C IIETbI0 BBUICHEHHMS WX TO3WIMH TIO CYIIECTBY
00CyX/1aeMbIX MPOOIIEM.

Cnez[yeT npeaoCTaBUThL BO3MOKHOCTD BBICTYIUVICHUSA C MECTAa B BUJIC KPATKUX COO6HICHI/II>1 10
HOATOTOBJICHHOMY 3apaHee BOIPOCYy.

B 3akmrounTe1bHOM YacTH CECMHUHAPCKOI'0 3aHATHSA CJICAYCT TOABCCTH €I'0 UTOTU: 1aTh OLICHKY
BBICTYIUICHHI Ka)KAOTO CTYACHTA ¥ Y4eOHOMU IPYIIIBI B IEIOM. PacKphITh ONI0KUTEIbHBIE CTOPOHBI
U HEAOCTATKKU INPOBCACHHOTO CEMHUHAPCKOI'0 3aHATHA. OTBeTUTHL HA BOIIPOCHI CTYACHTOB. BI)II[aTB
3aJIaHMs JUT CAMOCTOSTENILHOM PaOOTHI 110 MOATOTOBKE K CIIEIYIOIIEMY 3aHATHIO.



CtpykTypa U coepkanue JUCUUIUIUHBI «Pa3paboTKa 3MeKTPOHHBIX OJIOKOB YIIPABICHHS 110 HAIIPABICHHUIO MTOJITOTOBKH

01.02.03 «IIpukgagHasi MAaTeMaTUKA U HH(POPMATHKA», npoduib «MHTEIEKTYadbHbIE CHCTEMbI YIIPABJICHHS

[Tpunoxenue 1.

TPAHCIIOPTOM»
é Buabi yueOHoli padorsl,
. 2 BKJIIOYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/iIbHOM paboTbl | DopMbl
Paszea § § padoTy CTy1eHTOB, U CTyJ1€HTOB arrecranuu
n/n z = TPYAOEMKOCTh B 4acax
© 5
E J | II/C |Jaé |CPC |KCP |[K.P. |[KIIl. [PTP |Pegepar | Kp | I 3
Tema 1. OcHnosbr pabomvl UMNYILCHBLIX U
yugpposwvix ycmpoiicms. BUIbl HUMITYTbCHBIX
CUTHAJOB W WX OCHOBHBIC IapaMmeTpel. | 6 1-2 2 2 4
JIuneitnsie 3JIEMEHTHI HMITYJIbCHBIX
YCTPOMCTB.
Tema 2. Kniouegvie 1emeHmvl UMNYIbCHBIX
yempoticme. Jlnoansie kiaroun. Kimoun Ha bT.
JIlnHaMUYeCKUil KJIF04Y Ha KOMIUTMMEHTAPHBIX 6 3-5 4 6 10
Tpansucropax. Kimtoun na I1T
Tema 3. Lugposvle u  nocuueckue
yempoucmea.  CUCTEMBl  CUUCIEHHS U
uuposble Koabl. OCHOBBI anredpbl JIOTUKH. 5 6-8 5 6 8
Tunbel CEepUUHBIX JIOTUYECKHX DIJIEMEHTOB
(MHTErpanbHBIX cXxeM). ba3oBble 3eMeHTHI
TTJI. bazosbie astementel KMOIL.




Tema 4. Komobunayuonunvie yugposvie
ycmpoticmaa. MybTHIIIEKCOPBI,
JIEMYJIbTUTUIEKCOPBI, mmdparopsl,
nemmdparopsl, apupMeTHIECKUe
CYMMaTopBhl, CXEMBI KOHTPOJIS
YETHOCTH/HEYETHOCTH. [Mudpossie
KOMITapaTOPBbI.

9-11

10

Tema 5. [locrnedosamenvnvie ycmpoticmeaa.
Tpurrepbl,  perucTpbl,  CUCTUYHKH,
U (POBBIC ABTOMATHI.

12-
14

10

Tema 6. Ananoeoso-yughposwvie u
yugpoananoeosvie npeoopazosamenu (AL u
L[AII). Metoabl mpeoOpa3oBaHMs aHATOTOBBIX
BesinunH B KoA. [lapamtensusiii AL, ALITT
nocnenosarenbHoro npubmmkenus, ALl c
ITPOMEXKYTOUYHBIM npeoOpa3oBaHuEM B
uHTepBan BpemeHu. Cxema L[AII, ocHOBHBIE
napaMeTpsl u XapaKTEPUCTHKHI
peoOpa3oBaHUsL.

15-18

12

HTtoro B 6 cemecTpe

18

36

54

Tema 7. Ocnoenvie ceedenus o cemeticmee
muxpoxoumponniepoe  AVR. ApXUTEeKTYypa
mpoueccopa  AVR. Peructpel  o0mero
HazHauenuss u  AJIY. Peructp cocTtosHus.
Anpecanys yCTpOHCTB BBOJA-BbIBOJA U MaMSTH
SRAM. IIporpaMMHBIH CYETYMK U CTeK.
ITpepsiBanus. CriocoObl aapecanuy JaHHBIX.

1-3

12

16




Tema 8. Cucmema xomano Mukpoxonmpoiepos
AVR. Ocobennoctu APXUTEKTYPBI
MHKpPOKOHTpoJiepa. KomaHabl  NepechUIKH.
ApupmeTnueckue ¥ JIOTUYECKHE KOMAaHIBI.
Komannp! ynpasnenust nporpammoil. KoMaHsl
cpaBHeHus . KomaHabl YCIOBHOro nepexoja.
Komannp! cipuros. KomaH el ycTaHOBKH OUTOB.
Komangsl  m3MeHeHuss  OMTOB  peructpa
MpU3HAKOB. [{OMOIHUTENbHBIE KOMAH/IBI.

Komanzp! pacmmpeHHoro Habopa.

4-8

12

16

Tema 9. Apxumexmypa MmuxponpoyeccopHozo
a0pa muxpokoumpoanepog AVR. OpraHuzanus
namsty. [IporpamMmmHas MoJensb.

9-13

14

18

Tema 10. IIpoepammuposanue AVR. O0uime
CBEJEHUSA. 3amuTa KoOJAa U  JIaHHBIX.
Koudurypanmonssle sueiku.
Unentuduxatop. KanuOpoBouHast — sueiika.
Opranuzainys MaMaTd MPOTrpaMM M JIAHHBIX
MUKPOKOHTPOJIIEPOB cemelicTBa Mega.
YmpasrieHue mporeccoM IporpaMMUpPOBaHUsI.
[TporpamMupoBaHue MO MOCIEIOBATEITEHOMY
kaHay. [lapanensHoe mporpaMMHpOBaHKE.
[IporpamMmmMupoBanue 1o uHTepdeicy
JTAG.

14-18

16

22

Hroro B 7 cemecTpe

18

54

90

Hmozo:




[Tpunoxenue 2
MUHUCTEPCTBO OBPA30OBAHU S  HAYKU POCCUMCKOW ®EJIEPALIN

OENIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHME BBICIIIEI'O OBPA30BAHVA

«MOCKOBCKHUM MOJUTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKMI ITOJINTEX)

HaHpaBHeHI/Ie IIOATOTOBKH:

13.03.02 «aexkTpo3HepreTuKa u 3JIeKTPOTEX3HUKA)
[Ipodunb

(<3JIeKTp0HI/lKa U TEXHOJIOIHU CCHCOPUKHN»

dopma 00yueHuUs: OuHas

®OH/I ONEHOYHbLIX CPEJICTB

MO JUCLUTIAHE

Pa3pa0oTka 3J1IeKTPOHHBIX 0JIOKOB YIIPABJICHUS

Cocras:
1. IacnopT ¢oHIA OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEACTB:
IIepeuens BOIPOCOB I DK3aMeEHa

[Tepeuenb BOpOCOB 1JIsl 3a4eTa
[Tepedyens BOpOCOB 17151 3aITUTHI Ta00OPaTOPHBIX pabOT
TectoBble 3a1aHus

Mocksa, 2026 rox



PA3BPABOTKA 2JIEKTPOHHBIX BJIOKOB YIIPABJIEHUSA

OI'OC BO 13.03.02 «J1eKTPOIHEPreTUKA M JJIEKTPOTEXHUKA)

B npornecce ocBoeHUs JaHHON AUCHUILIIMHBI CTYACHT (OPMUPYET U JEMOHCTPUPYET CIEIYIONINE KOMIETEeHIINHU:

KOMIIETEHLIUH TexHosorus ®opma .
Crenenn ypoBHeil 0CBOCHUS
IIepeyeHb KOMIIOHEHTOB (¢popmupoBaHus | OLEHOYHOIO -
HUHAEKC| ®OPMYJIMPOBKA KOMIIeTeH il cpencTBa** KOMIIEeTEeHI U
[IK-1  (Cnocoben nmpoBoauTH 3namp: METOIaX 3JIP, T, Ba3oBblii ypoBeHb: BOCIIPOU3BOICTBO

OIICHOYHBIN pacyer
[apaMeTpPOB OTCIbHBIX
AHAJIOIOBBLIX OJIOKOB M
C®d-050Ka B LIETIOM

MaTeMaTUYeCKOro aHAIN3a 1
MOJICIMPOBAHUS. 3HATh
OCHOBHYIO TEOPHUIO 00
SKCIIEPUMEHTAIIbHBIX
HCCIIETOBAHUSIX B
npodeccuoHaTbHON
JEeSTENIbHOCTH

Ymemo

MIPUMEHSTh
€CTECTBEHHOHAYYHBIE U
oOIIeMH)KeHEPHbIE 3HAHUS,
METO/bl MATEMATUYECKOTO
aHaJIM3a U MOJIETTMPOBaHMS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIIEI0BaHUS B
npodeccuoHaTFHON
JESTENIbHOCTH.

Baaoemyp

HaBbIKAMH MPUMEHEHUS
MOJTYYEHHBIX 3HAaHUHN U
HaBBIKaMH OOIIIENH)KEHEPHOTO
MOJenupoBaHus. Binanetsb
YMEHUSAMH POBOAUTH
AKCIIEPUMEHTAIIbHBIC
HCCIIEIOBAHMUSI.

3

IMOJIYYCHHBIX 3HaHUH B XO0J€ TCKyLIECTO
KOHTPOJIA; YMEHHUE PEIIAaTh TUIIOBBIE
3aaa4yu, IpuHUMATb
poQeCCUOHANIBHBIC PEIICHUS 10
HU3BCCTHBIM aJITOpUTMaMm,

mpaBujiaM U MCTOAUKaAM

IloBbIlIEHHBIN YPOBEHb: IPAKTUYECKOE
IIPUMEHEHHUE MTOJIYYCHHBIX 3HAHUM B
IIPOLIECCE U3YUEHHUS TUCLUILINHEI,
TOTOBHOCTB PEILATh IPAKTUYECKUE
3a/1a4¥ MOBBILLIEHHOU CI0KHOCTH,
HETHUIIOBBIE 3a]a4l, IPUHUMATh
npodecCHOHATIbHBIE PEIICHHS B
YCIJIOBHSIX HETIOJIHOU OIPENEIIEHHOCTH,
IIPU HEAOCTATOYHOM JJOKYMEHTAIBHOM,
HOPMAaTHUBHOM M METOJNYECKOM
obecrieueHnH




[1K-2

Crioco0eH TOTOBHUTH
TEKCTOBBIC U
rpaduueckue 4actu
ACKU3HOTO U
TEXHHUYECKOTO IPOEKTOB
CUCTEMBI
DIIEKTPOTIPUBOAA

3namb TEOPUIO O CaMBIX
COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHUSIX
Y IIPOTPaMMHBIX CPENICTBAX,
METO/IaX UX MPUMCHEHUS B
npodeccrnoHaIbHOM
JeSITeTbHOCTH

Ymems ucnions3zoBarh
COBPEMCHHbBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH U
IIpOrpaMMHBIE CPEICTBA, B TOM
YHCIIe OTEYECTBEHHOTO
IIPOU3BOJICTBA, IIPU PELIEHUU
3a7a4 mpoQeCcCHOHATLHOM

JCATCIIbHOCTH.

Braoemws vaBrikamu
MIPUMEHEHHUSI CaMbIX

COBPEMEHHBIX
WH(pOPMaITMOHHBIX

TEXHOJIOTUH W IPOTPAMMHBIX
CPEJICTB B pELIEHUNU
TIOCTaBJICHHON 3aJa4M.

JICKIIHS,
n1abopaTopHEIE
paboThI

CaMOCTOSsITeNTbHAS
pabora,

3JIP, T,

ba3oBblii ypoBeHb:

BOCITPOM3BOJICTBO MOJYYEHHBIX

3HaHUH B XOJ€ TEKYILEro

KOHTpOJISI; YMEHHE PEelIaTh

TUIIOBBIE 33]1a4M, IPUHUMATH
npodeccuoHanbHbIe PEHICHUS 10
M3BECTHBIM JICOPUTMAM,

MpaBUjaM U METOIUKaM

IHoBbIlICHHBIH YPOBEHB:

MIPaKTUYECKOE IPUMEHEHHE

MOJIYYCHHBIX 3HAHUI B TIPOIIECCe U3YUEHUS
JMCHUTTAHBI; TOTOBHOCTD PEIIaTh
MPAKTUYECKHE 3a]a41 ITOBBIIIICHHOM
CJIO’)KHOCTH, HETUTIOBBIC 3a/1a4H,
MIPUHUMATH TPOPECCUOHAIIbHBIC PEIICHUS B
YCIOBUSIX HEMOJHOM

OTNPEENIEHHOCTH, IPYU HEAOCTATOYHOM
JIOKYMEHTaJIbHOM, HOPMAaTUBHOM U
METOMYECKOM O0ECTIeUeHNN




HaumenoBanue [IpencraBnenue
Ne | orrenounorocpesc Kparkas xapakTepucTHKa OIIEHOYHOTO OIICHOYHOT'O CPEJICTBA B
oC TBa cpeicTBa DOC

Cucrema CTaHAAPTU3UPOBAHHBIX 3a,[[aHI/II71,

Tecr [103BOJISOIIAs aBTOMATU3UPOBATh MPOLICTYPY .
1 . | ®OHI TECTOBBIX 3aIaHUI
(T) M3MEPCHHS ypOBHS 3HAHUH W yMEHUH
00y4JaroIIerocs.
CpeacTBO MPOBEPKU YMEHHH U HABBIKOB
P POBEp y 3ama”us 11 3aIUThI
[IPUMEHATL  IIOJYYEHHBIE  3HAHUA I
2 3JIP P ya J1a00paTOPHBIX paboT

PCHICHUA IMPAKTUYCCKUX 3ada4d C IIOMOIIbIO
HMHCTPYMCHTAJIbHBIX CPEACTB.

2.1. IlepevyeHb BONPOCOB [IJIsl IK3aMeHAa

MUHUCTEPCTBO OBPA3OBAHUA Y HAYKH POCCUMCKOM ®EJEPALINU
OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUWE BBICIHET O

OBPA30OBAHUA
«MOCKOBCKHUH NOJUTEXHUYECKHU YHUBEPCUTET»

e e————————————————————
(MOCKOBCKHWH NOJIUTEX)

dakynbreT HHGOPMATUKY U cHCTEM yrpasieHus, kapenpa «CMAPT-texHoiaornun»
HuctummHa «Pa3paboTka 3J1eKTPOHHBIX 0JIOKOB YIPABICHUS»

OopazoBarenbHas nporpamma 13.03.02 «neKkTpodHepreTHKa U AJIEKTPOTEXHUKAY,
OI1 DneKTpOHHUKA U TEXHOIOTUH CEHCOPUKHU

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. TlpepsiBanus.
2. Apxutektypa npoueccopa AVR

3ag. kadenpoit /E.B. Ilerpynuna/
2.1. Mepeuens Bonpocos s dk3amena (IIK-1, [TK-2)

1. Apxwurekrypa npoueccopa AVR.
2. Peructpsl obmiero HazHaueHust u AJIY.



Peructp cocrosinus.
Anpecanius yCTpoicTB BBOJIa-BbiBOa U mamsiTi SRAM.
IIporpaMMHBII CUETUUK U CTEK.

3
4
5.
6. IlpepwiBanus.
7. CnocoObl afpecalnu TaHHBIX.

8. Oco0eHHOCTH apXUTEKTYpbl MUKPOKOHTpOJLIEpa

9. Komansl nepecbuiku

10. ApudmeTnyeckue 1 JIOTHIECKUE KOMaH bl

11. KomaHp! yripaBieHus IPOrpaMMon

12. KomaHpI CpaBHEHHS

13. KomaH[p! YCIIOBHOTO TIepexo/ia

14. KomaHapl CABUTOB

15. Komanpl ycTaHOBKH OMTOB

16. KomaH1p1 M13MEHEHUsI OUTOB pErucTpa MPU3HAKOB

17. lonoJiHUTEIbHBIE KOMaHIbI

18. KomaHpI pacimpeHHOro Habopa

19. Opranuzanus namsTH.

20. [IporpammHast MOZETIb.

21. 3amuTa Ko1a U JaHHBIX

22. KonduryparoHHbsle s4eiKkn

23. Unentudukarop

24. KanmuOpoBoyHas siueika

25. Opranu3anus IaMaTy MPOrpaMM U TaHHBIX MUKPOKOHTPOJUIEPOB ceMeiicTBa Mega
26. [locnenoBarenbHOE IPOrpaMMHUPOBAHUE ITPU BEICOKOM HAIPSKEHUU
27. YnupaBJieHue mpo1eccoM MporpaMMUpPOBAHUS

28. [IporpamMmmupoBaHue MO MOCIEeI0BATEIbHOMY KaHAITY

29. [lepekitoyeHne B peXuM MPOrpaMMUPOBAHUS

30. Ynpasnenuem nporieccom mporpammupoBanusi FLASH-mamsitn
31. Ynpasnenue npoueccoM nporpammuposanuss EEPROM-namstu
32. TlapamenbHOE MPOrPaMMUPOBAHHE

33. [Iporpammupoanue FLASH-namsatu

34. TIporpammupoBanue EEPROM-namsitu

35. 3anuce EEPROM-namsitu

36. KondurypupoBaH1e MUKPOKOHTPOJIJIEPOB

37. IIporpammupoBanne KOH(PUTYPAITHOHHBIX STIEEK

38. [IporpaMMHpOBaHUE STUEEK 3AIUTHI

2.2. Ilepeuenn Bonpocos aisi 3auera (IK-1, ITK-2)

MareMaTHueCKHue OCHOBBI pa0OThI HU(PPOBBIX U JJOTHUECKUX YCTPOUCTB
OcHoBsl anreOps! Toruku. bynesa anredpa.

MuHMMU3aLUs JTOTHYECKUX (PYHKUIUN U BBIpaKEHUH

JlnoaHbIe KITroun

Kitoun va BT

JlnHaMuueckne XxapakTepuCTUKHU Kiroua Ha BT

No ok~ wdE

Kiroun ga I1T



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Tunsl cepuiHBIX IOTUYECKUX DIIEMEHTOB

ba3oBblil 371€eMEHT TpaH3UCTOPHO-TpaH3UuCTOpHOM oruku (TTJI)
TTJI ¢ OTKPBITBIM KOJIEKTOPOM

basossle anemenTs! torukn KMOIT

KMOII ¢ Z — Bb1x010M (¢ Z — COCTOSIHUEM )

MynbTUIUIEKCOPBI, IEMYIBTHILIEKCOPBI

udparopsl, aemmppaTopb

Apudmernueckuii cymmaTop

Hudpossie KoMIIapaToOpbI

CxeMbl KOHTPOJISI YeTHOCTH/HEUETHOCTH
Apu(pMETHKO-TIOTHYECKUE YCTPOUCTBA

OcHoOBHbIE BUJIbI, CTPYKTYpa ¥ MPUHIUIIBI TOCTPOCHUS TPUTTEPOB
RS—tpurrep

D—rpurrep

T—tpurrep

JK—rpurrep

Peructpsi: knaccudukaius, CTpykTypa U IPUHIIMIIBI TOCTPOCHUS
[TapannensHbIN perucTp

CaBuraromuii peructp

Cuerunku: kmaccuukanus, CTpyKTypa U MPUHIMITEI TOCTPOCHHUS
JIBOMYHBIE CHETYUKHI

JIBOMYHO-KOIUPOBAHHBIE CUETUUKH

Hudpo-ananorossie nmpeodpazosarenu (L{AIT): ocHOBHBIE XapaKTEPUCTHKH

HAII ¢ mpOTHO-UMITYJIBCHON MOAYJISILIMEN
ITAII ¢ cymmupoBaHuEM BECOBBIX TOKOB
ITAIT Ha nepekiiroyaeMbIX KOHAEHCATOpax
ITAII Ha ncTOYHUKAX TOKA

ITAII ¢ cymmupoBaHUEM HaNPSKEHUN

Amnanoro-nugpossie npeodpazonarenu (ALIT): ocHOBHbIE XapaKTEpUCTUKU

[Tapannensubrit ALITT

Mpmuoroctynenuarsie ALIT

MHoroTtakTHbI€ TTOCIIeI0OBaTENbHO—TIapauienbubie AL
Konseliepnasie AL

AIIII nocnenoBaTeabHOTO cueTa

ALII nocnenoBaTebHOrO NPUOIMKEHUS

ALII MHOrOTaKTHOTO UHTETPUPOBAHUS

Curma—nenbta AL



2.3 ®oHa TECTOBBIX 3aaHMI

(IIK-1, MIK-2)

Kakue JBOUYHbIE

CUTHAaJIbI 10/KHBI

OBITb noJilaHbl  Ha
BXO/1bl A, B, E
JleMyibTUIIeKcopa 1:4, 4TOObI
curHaJ X U3 JIMHWUY CBAA3U
NOCTYNUJ K IpUeMHUKy FO?

E=1;A=0;B=0

E=1;A=0;B=0

E=0;A=0;B=0

[IpaBUJIbHBIN

E=1;A=0;B=1

E=0;A=0;B=1

113 mmoot X
CBAM —— |

.
T}

|['1'J

& | F1

_+D'
I
[ 1T
(3]
I




Kakne pBOWYHBIE CHUTHaJIbI
JIOJDKHBL  OBbITb NOJAHBI Ha
BxoJbl A, B, E
JleMyJbTHUIIeKcopa 1:4, 4TOObI
curHaJs X U3 JINHUU CBA3U
NOCTYINUJ K IPUEMHUKY

F17?

113 moonot X
CBI3M —

E=1;A=0;B=0

E=1,A=1;B=0

E=0;A=1;B=1

E=0;A=1;B=0

E
2 ik H & | FO
2 1
A | T
Yk L+ &]F1
H & | F2 [IpaBUIbHBIN
L
- & | F3
4
E=0;A=0;B=1
Kakne [ABOWYHbIE CHUTHAaJIbI
JO/DKHBI  ObITb IOJAHbl Ha E=1;A=0;B=0
Bxozpbl A, B, E, 4ToOGBI curHa C
UCTOYHUKA D2 npoiues Ha E=0;A=0;B=1
E|Jd
DO = E=0;A=1;B=1
1
2 | AU o ] E=1,A=1;B=0
b= - & | B
B|1 3
%} D3 o
T 1 & [IpaBUIbHBIN
4
BbIxoA F MysbTuIiekcopa 4:1
E=0;A=1;B=0
Kakne [JBOWYHbIE CUTHAJIbI
JIO/DKHBI  ObITH IOJAQHbI Ha E=1,A=0;B=0
2 | BXoanl A, B, E, 4T0OBI curHas c
4 | uctoyHuka D3 npoiesn Ha E=0;A=0;B=0

BbIxoA F MysbTuniekcopa 4:1

E=1,A=1;,B=0




E|.d [IpaBuJIbHBIN
DO E=0;A=1;B=1
- &
1
A |1 DI
%% &
‘ 2 | 11 F
D2
] & | B
B|1 3
D3
T} e
4
E=0;A=0;B=1
MUHHUMU3UPOBATH JIOTUYECKYIO
byHKIMIO 3-X IEpEMEHHBIX F=0
F=AB-C+A'B-C+A'-B-C+A'B-C
F=BC
[IpaBUJIbHBIN
F=A-B+B:C+A-C
F=A'B
F=1
Kakoe MakcuMasibHOE YMCJIO
MMITYJIbCOB NOJCYHUThIBAET 5
CUETYHUK-/IeJIUTeNb /10 TPUXo/a
6
C)'l (;)2 w
+1—Trr T [IpaBUIBHBIN
7
R| O l—(,) Q- l—(pR
B UCXOJIHOE COCTOSAHUE? 8
9
Kakoe MakcuMasibHOE YMCJIO
UMIyJIbCOB O/ CYUTHLIBAET 11
CUETYHUK- JIeJIUTEJb 10 TIPUXoaa
B UCXOJJHOE COCTOSIHUE? 12
Q Q [IpaBUIBHBIN
n—{Trr TT 13
R o
E 14

15




Kakoi kosdpdunueHT cyera

Kcu uMeeT CYETUHUK, 3
M300paKeHHbIN Ha cxeMe? [paBHIbHbIH
Q g, Q, 5
-1 T TT
6
R Q- I—(,) Q- I—QR
7
8
CKOJIBKO CYETHBIX TPUITEPOB
notpeobyeTcs TSI 4
CYMMUpYIOIIEr0o CYeTYUKa C [IpaBUIbHBIN
ko3ppunueHTom cueta Kcu = 5
22 NMpU UX MOCJAeA0BaTEJbHOM
BKJIFOUEHUU? 6
7
8
Kakoe 4ucio mpezacraB/ieHO B [IpaBuJIbHBIN
JIBOUYHOM KOZ€e: 69
10001017
73
57
81
87
Kakoe 4ucio mpejacraByieHO B
JIBOUYHOM KOJ€: 13
110117
29
32
[IpaBUJIbHBIN
27

21




CHHXpOBXO/, TpuUrrepa
Ha3bIBAETCS MPSIMbIM
JUHAMUYEeCKUM, €CJIH ...

ONPOKHU/bIBAHUE TPUITEPA
INPOXCXOAUT IO MOTEHIUATY
Jgor. 1

OIIPOKHNbIBAHHUE TpUTITEPA
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1. Kakoe omnpezeneHne MUKpOIpoIieccopa MoHOE.

a) + nudposas UHTETpAIbHAS CXeMa, IPeTHA3HAYCHHAS JIJISl BHITIOJHEHUS apHU(PMETHISCKUX
Y JIOTUYECKUX Olepalnii, 00paboTku nHGOPMAIUU [TO1 YIIPABJIEHUEM IIPOTPAMMBbI, BBITIOJTHEHHAS MO
texHoynoruu BUC unn CBUC;

0) nudpoBas UHTErpalibHas CXeMa, MpeAHa3HAuYEeHHAas /ISl BBIIOJIHEHUS apu(METUIECKUX U
JIOTUYECKUX onepanuii, 00padoTku nHdopmanuu, BeinonHeHHas 1o rexuojoru BUC nimu CBUC;

B) MHTETpaJIbHAS CXeMa, MpeAHa3HAYCHHAs Tl 00pa0O0TKH MH()OPMAIIUY ¥ BHITIOJTHCHHAS
no texHonoruu bUC nim CBUC;

r) udpoBas UHTErpalibHAsA CXeMa, MpeHa3HAYCHHAs JJI BBITOJHEHHsS apuMETUUECKUX U
JIOTUYECKHX Omeparuii, 00paboTku HHPOPMAIIHH.

2. Urto noHuMaeTcs 1ol MUKpOIIPOLECCOPHBIM KOMILIEKTOM?

a) Habop MUKPOCXEM OJHOU U TOMH K€ Cepuu;
0) psAI MUKPOIIPOLIECCOPOB OAHOM M TOH k€ (DUPMBI

B) + Ha0Op MHTErpajbHBIX CXEM, M3TOTOBJICHHBIX Ha OJHOM TEXHOJOTHYECKOM YpOBHE,
COBMECTHUMBIX I10 3JIEKTPUUECKUM, HHHOPMALIMOHHBIM U KOHCTPYKTHUBHBIM ITapaMeTpaM, BXOSIINX
B COCTaB OI[HOﬁ CepI/II/I nu HpC}lHaSHaLIeHHBIX JJ1s1 CO3JaHUs MI/IKpOHpOHeCCOPHLIX CHUCTEM,

') HA0Op UHTETPATBHBIX CXEM, H3TOTOBJICHHBIX HA OJJHOM TEXHOJIOTHYECKOM Oasmce,
COBMECCTUMBIX IIO BJ'IGKTpI/I'-IGCKI/IM, I/IH(bOpMaHI/IOHHI)IM u KOHCTPYKTI/IBHBIM napaMeTpaM n
Hpe)IHa3Ha‘I€HHI>IX JJ1s1 CO3daHUsA MHKpOHpOHGCCOpHLIX CHUCTEM.

3. Kakoii Habop 6710K0B 00s13aTENBHO TOJDKHA COJEPkKATh MUKPOITPOILIECCOPHAs
cucrema?

a) AJIY, namsatb, unTepdeiicHbie 6J10KH, TakMEpbI, yCTPOICTBa BBOJa-BbIBO/IA;
0) + AJIY, namsiTh, yCTpPONCTBO yIpaBieHUs, YCTPONCTBA BBO1a-BbIBO/IA;
B) AJIY, onepatuBHas namsTh, yCTPOMCTBO yIIpaBJieHUsI, yCTPOWCTBA BBOIa-BbIBO/IA;

F) A.Hy, MOCTOAHHAA MaMATh, OIICPATUBHAA IMAMATD, YCTpOﬁCTBO YIIpaBJICHUA.

4. B ueMm cocTOSAT OCHOBHBIE Pa3TUUMsl MEXAY MPUHCTOHCKON M TapBapACKOH
apXUTEKTypamu?
a) TOJIBKO B Ha3BaHUSAX;
0) B pa3psIHOCTH;

B) B HAJIMYUU SHEPrOHE3aBUCUMON aMSITH IIPOrpamm;




T) + B HCTIOIH30BAaHUH JTUOO OTHOM OOIIEH, JINOO MBYX pa3/ieIbHBIX MATUCTPATICH JUIs
oOpariieHust K mporpaMMam U TaHHBIM.

o. Uewm oTM4aeTcs CHHXpPOHHAsI MarucTpallb OT aCHHXPOHHOM.
a) UCII0JIb30BAHMEM CUTHAJIa CHHXPOHU3ALNH;

0) + OTCyTCTBHEM CUTHAJIa O0PaTHOH CBS3H;

B) OZJHOBPEMEHHBIM HCIOJIb30BAHUEM CUTHAJIOB CHHXPOHU3AIMH U OOpaTHOM CBA3H;

I') CKJIIOHHOCTBIO K 3aBHCAHMUIO.

6. B uem oco6ennoctu CISC, RISC u VLIW apxutextyp?

a) ’TO CHHOHHMMBI, UCTIOJIb3yeMbI€ pa3HbIMU (PUPMaMHU;

0) + CISC apxurekTypa ucnonp3yer Oonbliod HaOboOp KomaHi pasHou miuHbL, RISC
ApXUTEKTypa HMCIOJb3yeT HEOOJbIION HabOp KOMaHI OJWHAKOBOW JiuHBI 1 VLIW apxurtektypa
UCIONIb3YeT Ha0Op JUIMHHBIX KOMaHJ, O0€Cle4YHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHpPOBAHUE
PpabOThI HECKOJIBKUX OTICPAIMOHHBIX OJIOKOB;

B) CISC apxurektypa ucnonbp3yeT 00JbII0i HAOOp KOMaH I OJUHAKOBOM MynHbI, RISC
apXUTEKTypa UCIOJIb3yeT HeOobInoi Habop xKoMmaH ofuHakoBod anuHbl U VLIW apxutekTypa
WCIOJIb3YET HA0Op JUTMHHBIX KOMaH]I, 00CCIICUMBAIONIUX OJHOBPEMEHHOE MPOTPAMMHUPOBAHUE
paboThl HECKOJIBKUX OMEPAIMOHHBIX OJIOKOB;

r) CISC apxuTekTypa HCHOJIb3yeT HeOOdbIo Habop komanja pasHoi mmHbl, RISC
apXUTEKTypa HCIOJb3yeT HeOONbIIo Habop KoMaHj oauHakoBoW anuHbl U VLIW apxurekrypa
UCIONBb3YeT Ha0Op UIMHHBIX KOMaHJ, OOECIEeUMBAIOIIMX OJHOBPEMEHHOE MPOTrPaMMHUPOBAHHE
paboTHl HECKOJIBKHUX OMEPAIMOHHBIX 0J10K0B;S, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxurexkrypst MIIT?

a) CTPYKTYpa HEe BKIIFOYAET TOJIHKO METO/BI aJIpecallli;

0) + apXUTEKTypod MHUKPOMNPOIECCOpa HA3BIBAETCA KOMIUIEKC €ro amnmapaTHhIX W
MPOTPAaMMHBIX CPEJICTB, TMPEIOCTABISEMBbIX TIOJB30BATENI0, a CTPYKTypa MHKpOMpoIeccopa
OTIpe/IeNIsIeT COCTaB M B3aWMOJEWCTBHE OCHOBHBIX YCTPOMCTB M OJOKOB, pa3MEIIEHHBIX Ha €ro
KpUCTaJIE;

B) CTPYKTYPOW MHKPOIPOIIECCOpPa HA3bIBACTCS KOMILIEKC €T0 alMapaTHBIX U MPOTrPaMMHBIX
CPEJCTB, MPEIOCTABIIEMBIX MOJIb30BATENI0, 4 APXUTEKTYPa MUKPOIIPOIIECCOPA OTPEAEISAET COCTAB U
B3aMMO/ICHICTBIE OCHOBHBIX YCTPOMCTB M OJIOKOB, pa3MEIIEHHBIX Ha €T0 KPUCTAILIE;

I') apXHUTEKTYpOH MHKpPOIPOIleccOpa Ha3bIBACTCS KOMILIEKC €ro MPOTPAaMMHBIX CPEJCTB,
MPEAOCTABIIEMBIX TOJIB30BATENIO, a CTPYKTypa MHKPOIPOIIECCOpa OMpPEAesieT COCTaB W
B3aUMO/ICHICTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX Ha €r0 KPUCTAJLIE.

8. Haitagute oCHOBHBIE HEAOCTATKA ACUHXPOHHBIX MArUCTPAJICH.

a) + CKJIOHHOCTb K 3aBHCaHHUIO, CII0XKHOCTh HHTEP(HEHCHBIX OJIOKOB;



0) CKIIOHHOCTh K HEYCTOMYHBOM paboTe, CI0KHOCTh HHTEP(PEHCHBIX OJIOKOB,;
B) CKJIOHHOCTb K 3aBHCAHUIO, TIOBBIIIICHHBIE TPEOOBAHUS K Pa3psSAHOCTH MUKPOIIpOIieccopa
T') IOBBIIIIEHHBIE TPEOOBAHMS K TAKTOBOM 4aCTOTE MUKPOITPOIECCOPa, CKIIOHHOCTD K

3aBHCAHUIO.
9. B yem cocrouT cnenuduka muH aapeca U TaHHBIX ?

a) OHM UMEIOT OJMHAKOBYIO IIHUPUHY;

0) oHu 00¢ JBYHAINpaABICHHBIC;

B) LIIMHA aJipeca BCEerAa ABYHAIPaBICHHAs, a IIMHA JAHHBIX MOXKET ObITh KaK
JIBYHAIIPABJIICHHOW, TaK U OJHOHAIIPABIICHHOM;

I) + IIMHA JaHHBIX BCEI/la IByHAlpaBJICHHasl, a IMHA aJpeca MOXKET OBITh Kak
JBYHAIIPABJICHHOW, TaK U OJTHOHAIIPABJICHHOM;

10.  Ha kaxwue cryneHu nenutcs 6-cTyneH4arsiidi Konseiiep B MI1?

a) BEIOOpKa ouepeJHONH KOMaH/Ibl, JEKOIUPOBaHUE OUepeTHOU KOMaHIbl, ((OPMUPOBaHHE
azpeca ONepaHjia, O)KUAAHNE, BBIIIOJIHEHHUE ONEpallii, pa3MELICHUE PE3yJIbTaTa B IIAMATH;

0) + BbIOOpKA OYepeTHOM KOMaH 1bl, AEKOJUPOBAHUE OUEPETHON KOMaH /1bl, ((OPMUPOBAHHE
azipeca OnepaHjia, IpUeM OIEpaHIa U3 NaMATH, BBIITOJIHEHUE ONEPALMH, PA3MEILEHUE PE3YyIbTaTa B
HIaMSITH;

B) BBIOOpKA OUEPETHOM KOMaH/Ibl, IEKOAUPOBAHUE OUEPETHON KOMaH/Ibl, IPOCTOM, PUEM
OllepaH/ia U3 NaMATH, BBIIIOJIHEHUE OIIEpaliy, Pa3MEILCHUE PEe3yIbTaTa B IaMATH;

I') BBIOOpKa ouepeIHON KOMaH/Ibl, I€KOJMPOBaHNE OUepEIHON KOMaH /1bl, POpMUpOBaHHE
azipeca OoIepaHja, O)KUJaHUE, IPUEM ONIEPAH/IA U3 IIAMATH, BBIIIOJIHEHUE OIICPALIVH.

11.  Haiimute 171aBHOE TNPEMMYIIECTBO AaCHHXPOHHBIX Marucrpajie mepen
CUHXPOHHBIMHU.

a) HCIIOJIb30BAHUEC CUT'HAJIa KBUTUPOBAHM,;

0) MOBBIIIEHHAS CIIO)KHOCTh MHTEP(ENCHBIX OJIOKOB;

B) + BO3MOXHOCTH PabOTHI MUKPOITPOIIECCOpa ¢ KaXkIbIM U3 YCTPOICTB ¢ MAaKCUMAIIBHO
BO3MOYHOM /ISl HETO CKOPOCTBIO;

T') YBEJIMUEHHOE KOJMYECTBO JIMHUI IIMHBI YITPABJICHUSI.

12.  Kak obecriednBaeTCsi BO3MOXXHOCTh Pa0OThI HECKOJIBKUX MOJYJICH Ha OJIHY

JIMHUIO TITHHEI.

a) MyJIbTUIIEKCUPOBAHUEM JIMHUM;

0) + “CIOJTB30BaHUEM BBIXOHBIX KACKAJIOB HCTOYHHKOB CUTHANA C 3 COCTOSTHUSIMU;

B) + HCIIOJIb30BaHMEM BBIXOJHBIX KaCKaJJOB HICTOYHUKOB CHTHAJIA C OTKPBITHIM
KOJIJIEKTOPOM;

F) + UCIOJIB30BAHMEM BBIXOIHBIX KACKAJ0B UCTOYHHUKOB CUTHAJIA C 3 COCTOSIHUSIMHM JTHOO C



OTKPBITBIM KOJUIEKTOPOM.
13. UYem omuyaercs cucTema c JNBYXIIIMHHOW OpTraHU3aIrei
oT CHCTEMBI C MYJIbTUIUIEKCHPOBAHHOM IIMHOM aapeca - JaHHBIX.

a) + TOJBKO Ha3BaHUEM;
0) pa3psLIHOCTHIO;

B) HAJIMYMEM HECKOJIbKUX OMEPALIMOHHBIX OJIOKOB;
') TUTIOM apXUTEKTYPHI.

14.  Yem orimyaercss MUKPOKOHTPOJUIEP OT YHUBEPCAIBHOIO MUKPOIpPOIECCOpa.
a) Ha3BaHHEM;
0) pa3psAHOCTBIO;
B) + HAJIMYUEM PHEPrOHE3aBUCUMOM MaMATH [IPOTrpamm;
I') TUIIOM apXUTEKTYPHI.
15. Mukponponeccopbl Kako TpyMIbl SBJISIOTCS CaMbIM MaCCOBBIM H3/IEIHEM
CpPEeBCEX MUKPOIPOLECCOPOB.
a) MU(POBBIE CUTHAIILHBIC MPOIIECCOPHI;
0) yHUBEpCaIbHBIE MUKPOITPOIIECCOPHI;
B) + MUKPOKOHTPOJUIEPHI;
T') CEKIIMOHUPOBAHHBIE MUKPOIIPOIIECCOPHI.
16.  Yro moHMMaeTcs MO Pa3psaIHOCTbI0 MUKPOIIPOIIECCOPA.
a) pa3psAHOCTh IIKHBI aJipeca;
0) + pa3psIIHOCTH IIUHBI JAHHBIX;
B) pa3psAHOCTH IIMHBI YIIPABICHHUS;
T') pa3psiIHOCTb PETHCTPOB.
17. B kakoil XpOHOJOTHMYECKOW IMOCIEI0BATEIIBHOCTH MEHSIACh Pa3psSaHOCTh
MHUKpOMIpoLeccopa.
a) 8, 16, 32, 64;
0) + 4, 8, 16, 32, 64,
B) 8, 16, 20, 32 ,64;
r) 4,8, 16, 20, 32, 64.
18. B kakoil XpOHOJOTMYECKON MOCIEA0BATEILHOCTH MEHSJIACh Pa3psAHOCTh
LIMHBI a/Ipeca MUKPOIpoIeccopa.
a) 8, 16, 32, 64;
0) 4, 8, 16, 32, 64,
B) 8, 16, 20, 32 ,64;



r) + 8, 16, 20,
19.

a) OXKHUJaHUE;

24, 32, 64.

Kaxue nprunHbl CHUKAIOT IPOU3BOAUTENHLHOCTD KOHBEHEpa.

0) IPOCTOIi U BETBIICHUS,

B) + IIPOCTOI, O’KUJAHKUE U BETBIICHUS;

F) OXXHAaHUEC U BETBJIICHUA.

20.

C 4em cBsI3aHO OKHJAHUE MPU padoTe KOHBEHEpA.

a) HU3KOW TaKTOBOW YaCTOTOM;

MPEIIECTBYIOIIMX KOMAHIAX;

B) BBITTIOJIHEHUEM BCTBJICHUS,

r) HCEAOIIYCTUMBIM KOAOM KOMAH/IbI.

21.

a) 50%;
6) 99%;
B) + 95%;
r) 80%.
22.

a) 50%;
6) 99%;
B) 95%;
r) + 80%.
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0) + OTCYICTBHMEM HYXHBIX 3HAu€HMH ONEpaHIOB, KOTOpble (GOPMUPYIOTCS
Kakass  BepoATHOCTp  MPaBUJIBHOIO  NPEACKAa3aHHUs  BETBICHMS
HCI0JIb30BAaHNUU CTATUCTUKU (BEPXHSSA IPAaHULIA).
Kakast  BepOsTHOCTb  IpPAaBWJIBHOIO  NPEACKA3aHMs  BETBIICHUS
WCIOJIb30BAaHUS CTATUCTUKH (BEPXHSSI TPAHULIA).
1. TlocTpouTh BpeMEHHYIO AMarpaMMy CUTHaja Ha BbIxoze Q.
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2. 3anuumTe U ypoCTUTE YpaBHEHHUE Jornueckon pyHkuuu F, peanusyemoin cxemoii:
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3. 3anummMre ¥ yIpocTUTE ypaBHEHUE Jorndeckoil pyHkuu F, peanuzyemoii cxemoii:
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4. TlocTpouTh BpeMEHHYIO AMAarpaMMy CUTHaJIa Ha Bbixoje Q.
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5. Hcnonb3ys TeopeMy ae Moprana, 3anucath IpaBble yacTi paBeHcTB: a) X OY 0 Z O0?

6)X OY DO Z0O?

6. 3anummre U yIpOCTUTE ypaBHEHHE Joruyeckoi pyHkuuu F,  peannsyemoi cxemoii:
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7. TlocTpouTh BpEMEHHYIO JUarpaMMy CUrHaJla Ha Beixoje JIO
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8. TlocTpouTh BpeMeHHYIO IUarpaMMy CUTHajIa Ha Bbixoze Q:
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9. 3anummre U ypoCTUTE ypaBHEHUE Jornueckoi pyHkuuu F, peanusyemoit cxemoii:
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10. ITocTpouTh BpeMEHHYIO AMarpaMMy CUTHaja Ha BbIxoze Q.
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11. ITocTpouTh BpeMEHHYIO AMarpaMMy CUTHajIa Ha BeIxoze Q.
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12. TlocTpouTh BpeMEHHYIO [uarpaMmy CUrHaia Ha Beixoje F.
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13. 3anumure U ynpocTuTe ypaBHEHHE Jorndeckoi GpyHkuu F, peannzyemMoi cxeMoi:
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14. TTocTpouTh BpeMEHHYIO AMarpaMMy CUTHAJa Ha BeIXoze Q.
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15. 3anumure u ynpocTute ypaBHeHHE Jorudeckor GyHKIuM F, peanuzyemoii cxeMoii:
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16. ITocTpouTh BpeMEHHYIO TMarpaMMy CUTHaja Ha Bbixoze Q.
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17. TlocTpouTh BpeMEHHYIO TMarpaMMy CUTHaja Ha Bbixoze Q.
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18. 3anummre U ynpocTuTe ypaBHEHHE Jorndeckoi pyHkuu F, peannzyemMoit cxeMoi:
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19. 3anummre u ynpocTuTe ypaBHeHHE Jorudeckoi pyHkiuu F, peannzyemMoit cxeMmoi:
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20. ITocTpouTh BpeMEHHYIO AUarpaMMy CUTHaja Ha Beixoje Q.
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21. 3anumuTe U ypocTUTE YpaBHEHUE Joruueckoi pyHkuuu F, peanusyemoit cxemoii:
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22. 3anumnTe U yIpoCTHTE YpaBHEHHUE JIOTHUECKON PyHKINU F, peann3yemMon cXeMoii:

A 1
O
& 1 F
-
Ag )J_
C
B—

23. [locTpouTh BpEMEHHYIO JUarpaMMy CUrHajia Ha BeixoJe Q.
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24. TlocTpouTh BPEMEHHYIO JUarpaMMy CUTHaJIa Ha Beixoje Q.
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