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1. Henu ocBOeHUS] AUCHMIIUHBI

Lenbto ocBoeHMs AUCHMILIMHBI «Pa3paboTka 3MeKTPOHHBIX OJIOKOB YIIPABICHUSD SBIISETCS
(dbopMUpOBaHHE CUCTEMBI 3HAHUI, YMEHHI U HABBIKOB B 00/1aCTU (DYHKIIMOHUPOBAHHUS SJIEKTPOHHBIX
Y MUKPOIIPOLIECCOPHBIX CUCTEM.

3anayl AUCUUIUIMHBL U3YYEHHE NMPUHIUIIOB MOCTPOSHUS W IKCIUTyaTallMd 3JIEKTPOHHBIX
YCTPOMCTB,  HU3YYEHHE  TEOPETHMYECKHX  OCHOB  IM(PPOBOM  SJIEKTPOHUKH,  OCHOBHBIX
CXEMOTEXHUYECKUX MMPHUEMOB, U3YUYE€HHE IPUHIIUIIOB TOCTPOSHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

2. Mecto nucuumidibl B cTpykrype OOII 6akanaBpuara

Jucuunnuna «Pa3paboTka 37eKTPOHHBIX OJOKOB YIPABJICHUS» OTHOCUTCS K JUCIHUILIHHAM
yacTd, (OpPMHUPYEMOHl ydacTHHKaMu oOpa3oBaTenbHbIX oOTHomeHui (bioka 1) ocHOBHO#
o0pa3oBaTeNnbHON MPOrpaMMbl OaKalaBpuaTa;.

JucuunnuHa 6a3upyeTcs Ha CIEeIYIOIINX, MPONIEHHBIX TUCIUILIMHAX

- du3nyYecKre OCHOBBI OMTORJIEKTPOHUKH;

- Moaynb «MareMaTuyeckue TUCIUILTHHBDY;

3. IlepeyeHb NJAHHPYEMBIX Ppe3yJbTATOB OO0yYeHHMs] MO AUCHUILINHE (MOIY.JI0),
COOTHECEHHbIe ¢ IJIAHMPYeMBbIMH pe3yJbTaTaMH OCBOeHUsI 00pa3oBaTebHOI
MPOrpaMMbl

B pe3yabrare ocBoeHUs

Kon o0pa3oBaTeIbHOM Ilepeyens NIaHNPYEMBIX Pe3yJIbTATOB
KOMIIETEHIHH | MPOrpaMMbl 00y4aroMics o0y4eHHUsI 1O AUCUMILIMHE
H0JIKeH 00/1a1aTh

[1K-1 CrniocobeH MpoeKTUPOBaTh 3nams 0 MeTomax MaTeMaTHYECKOTO
KOMITBIOTEPHOE MPOTPAMMHOE | aHaJlu3a M MOJEIMpPOBaHUSA.  3HATH

o0ecrieyeHue OCHOBHYIO TEOPHIO 00
HKCMIEPUMEHTAJbHBIX HCCIECIOBAHUSX B

npodeccrnoHaTbHOM JESTeILHOCTH

Ymemp npUMEHSTH €CTECTBEHHOHAYUHBIE
U OOUIEMH)KEHEpPHbIE 3HaHUS, METO/bI
MaTeMaTH4YECKOTO aHaIM3a U
MOJIEJIUPOBAaHUS,  TEOPETHYECKOro  HU
HKCIIEPUMEHTAJIBbHOTO  HCCJIEIOBAaHUS B
npodeccrnoHaTbHOM NESITETbHOCTH.
Baademyo HaBBIKAMH IIPUMEHEHUS
MOJMYYCHHBIX  3HAHUH W HaBBIKAMHU
OOIIENHKEHEPHOTO MO/JIETUPOBAHUSI.
Brnanets YMEHUSIMHU MIPOBOJINTH
HKCIIEPUMEHTAIbHbIE UCCIIEOBAHMS.




[1K-2 Crnioco6eH BecTH mporiecc 3Hamp _TEOPUIO O CaMbIX COBPEMEHHBIX

pa3paboTKu MH(OPMaLIMOHHBIX TEXHOJIOTHSX u
ABTOTPAHCHOPTHBIX CPECACTB U NporpaMMHbBIX CpCACTBAX, MCTOAAX HUX
UX KOMIIOHEHTOB MMPUMCHCHUA B HpO(l)eCCHOHaJIBHOﬁ
IeSITCIILHOCTH.
Yuems HCITIOJIB30BaTh COBPCMCHHBIC
UH(POPMAIMOHHbIE TEXHOJIOTHHU U

IIPOrPaMMHBIE CPENCTBA, B TOM YHUCIIE
OTEYECTBEHHOI'O0  IIPOM3BOJACTBA,  IIPH
pemieHMH  3amad  [po¢ecCHOHATbHON
JIESTEIIBHOCTH.

Brademp nHaBpIKaMy IPUMEHEHUS CAMBIX
COBPEMEHHBIX HH(POPMAITTOHHBIX
TEXHOJIOTUI U IPOTrPAMMHBIX CPEJICTB B
pEILIECHNN IIOCTAaBICHHON 3a1a4H.

4. CTpyKTYypa " coepKaHue JUCIHHILINHbI

OO0m1ast TPyA0EMKOCTh IUCIMIUTMHBI COCTABIISIET 4 3a4eTHBIX eIUHULBI, 144 akageMudeckux yaca
(u3 HUX 72 4yaca — ayauTopHas pabora, B ToM uncie 18 yacoB nekiui, 54 yaca nabopaTOPHBIX 3aHSATHH,
1 72 4acoB CaMOCTOSATENbHON paOOTHI CTYIEHTA).

B mecTtoM cemectpe - 18 yacoB nexkuuil U 18 4acoB MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIIbHAS
pabora — 36 yaca. @opMa UTOTOBOTO KOHTPOJIS — 3a4eT.

B cenpmom cemectpe — 36 yacoB NpakTUYECKHE 3aHATHUS, CAMOCTOSITEbHAs paboTa — 36 Jacos.
®opma UTOTOBOTO KOHTPOJISI — SK3aMEH.

CtpyKTypa U copepaHue TUCHUIUIHHBI «Pa3paboTka 3J€KTPOHHBIX OJIOKOB YIIPABJICHUS» IO
CpOKaM U BUJIaM paboThI OTPAXKEHBI B IPUIIOKEHUH 1.

CopneprxaHue pa3iejioB I CHUTIHHBI

TemaTuka JIeKIIUOHHBIX 3AHATHIA:
Tema 1. Ocnosvl pabomst umnynbcHbIX U YUDPosvIx ycmpoticms. BUIbl UMITYJTbCHBIX CUTHAJIOB U UX
OCHOBHBbIE NapameTpbl. JINHEIHbIE 3JIEMEHTHl UMITYJIbCHBIX YCTPOUCTB.
Tema 2. Kuwuegvie snemenmuvl umnyavchvix ycmpoticms. Juonnele xmoun. Kmoun na BT.
JInHaMUYECKHH KIII0Y Ha KOMIZIMMEHTApHBIX TpaH3ucropax. Kiroun Ha IIT
Tema 3. LJugposvie u nocuueckue ycmpoiicmea. CucteMbl cuucieHuss U nudposbie koabl. OCHOBBI
anreOppl JOrMKU. THIBI CEpUMHBIX JIOTMYECKMX D3JIEMEHTOB (MHTErpalibHbIX cxeM). ba3oBbie
snemenTsl TTJI. bazosbie anementsl KMOIL.
Tema 4. Kombunmayuonuwvie yugposvle ycmpoticmea. MynabTUIIIIEKCOPHI, JEMYIbTUIIEKCOPHI,
g paTopsl, nemudpaTopsl, apudmeTnyeckue CyMMaTOpBHlI, CXEMBI KOHTpPOJIA
4eTHOCTH/HeueTHOCTU. LI poBbie koMmapaTopsbl.
Tema 5. Ilocneoosamenvhvie ycmpoticmea. TpUTTEpHI, pETUCTPHI, CUSTIYUKH, ITU(DPOBLIE aBTOMATHI.
Tema 6. Ananocoso-yughposvie u yughpo-ananozosvie npeoopazosamenu (ALl u I[AII). MeToasl
npeoOpa3oBaHus aHATOTOBBIX BenmuuuH B Kkoi. [lapamnmensabrii AILIL, ALl mocmemoBarensHOTO
npubmokenus, ALIl ¢ nmpomexyTounsiM npeoOpa3zoBaHueM B uHTepBai BpemeHu. Cxema LIAII,
OCHOBHBIE MTapaMeTPhl U XapaKTePUCTUKH MPEOOPA3OBAHMSL.
Tema 7. Ocnosnuvle ceedenus o cemelicmee mukpokonmponepos AVR. Apxutekrypa npoieccopa
AVR. Peructpel obmero Haznauenus u AJIY. Peructp cocrosHus. Anpecanusi YCTPOKHCTB



BBO/1aBbIBOJIAa U MaMsATH SRAM. IlporpamMmuslii cuetuuk u ctek. [IpepsiBanus. CriocoObl agpecau
JIAHHBIX.

Tema 8. Cucmema xomano muxpoxkoumponnepos AVR. (OcoOEHHOCTH  apXUTEKTYPHI
MUKpOKOHTpoJuiepa. Komanel nmepecbuiku. ApudmMernueckue u Jormueckue Komanasl. Komanasi
ynpasineHus nporpammoi. Komanzapl cpaBHeHusa. Komanzael ycinoBHoro mnepexona. Komannel
capuroB. Komannsl ycraHoBkM OuTOB. KoMaHabl M3MeHeHHs OWTOB pErucTpa IMpHU3HAKOB.
JlononHurenbHble KoMaH bl KoMaHab! pacimpeHHoro Habopa.

Tema 9. Apxumexmypa muxkponpoyeccoprozo aopa mukpokonmpoiepos AVR. Opraau3zamnus
namstu. [IporpaMmHuas Mozenb.

Tema 10. [lpoepammuposanue AVR. OOume cBeneHus. 3ammTa KoJa ¢ JIaHHBIX.
Kondurypaunonnsie sueviku . Mnentuduxarop. KanuOpoBounas sdeiika. OpraHuzamnust namsTu
IporpaMM U JIaHHBIX MHKPOKOHTPOJUIEPOB ceMmeiictBa Mega. VYnpaBieHue MpoLEeccoM
nporpamMMmupoBanus. . IlporpammupoBanue no mnociefoBaTelibHOMY KaHaiy. IlapamnensHoe
nporpammupoBanue. [IporpammupoBanue no unrepgeiicy JTAG.

TemaTuKa NPAKTUHYECKUX 3AHATHH

[Ipaktuueckoe 3anstue Ne 1. MccnenoBanue T10ruuecKux 2JIE€MEHTOB U CXEM.

[TpakTueckoe 3ansarue Ne 2. MccnenoBanue KOMOMHAIIMOHHBIX YCTPOMCTB.

[Ipaktryeckoe 3anarue Ne 3. MccnemoBanue mocie0BaTeIbHOCTHBIX YCTPOUCTB.
IIpakTryeckoe 3anstueNe 4. MccnenoBanue aHaaoro-u@ppoBsix U HU(POaHATIOTOBBIX
npeoOpa3oBareeil.

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

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

[Ipaxtrueckoe 3anstue Ne 7. IIporpammupyemslii Taimep.

ITpakTryeckoe 3anstue Ne 8. Pabota ¢ aHanmoro-mugpoBsIM npeodpa3oBaTesieM.

[TpakTryeckoe 3anstue Ne 9. Paborta ¢ yHuBepcanbHBIM MOCIIEI0BATEIbHBIM HHTEPEHCOM.
Jliia poBenieHust 1a00paTopHBIX paboT TpedyeTcst koMnbloTepHbIi kinace (AB2507, AB2614) ¢
yCTaHOBJIEHHBIM TiporpammHbIM obecrieuernem NI Multisim 13.0, AVR Studio, Proteus Design
Suite 8.6.

TemaTuka BOIIPOCOB AJA CAMOCTOATEC/ILHOI'O M3YUYCHUSA

6 cemecTp

CoBpemeHHas aneMeHTHas 6a3a uudpoBbIx ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOII, 555
TaiiMep, MUKPOCXeMbl KOMOMHAIIMOHHBIX M TTOCIIEIOBATEIBHOCTHBIX YCTPOMCTB. MHUKPOCXEMBI
LIAIT u ALIIT.

7 cemecTp

OcobenHocTy 1 MHOT000pa3ue ceMencTBa ApIynHo.

5. O0pa3oBaTejibHbIE TEXHOJIOTHH
MeTtoauka mpenofaBaHusl TUCIUIUINHBI «Pa3paboTka 3eKTPOHHBIX OJIOKOB YIPABICHUS U
peanu3anysi KOMIIETEHTHOCTHOTO TOJAXOJa B  HM3JOXKEHHM W  BOCHOPHSITHM  Marepuala
MIPEAYCMATPUBAET HCIIOJIb30BAHUE CIEAYIOIINX AKTUBHBIX M HMHTEPAaKTHUBHBIX (OPM MPOBEICHHS
ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATHN:
- AYAUTOPHBIC 3aHATUS: JICKIIUHU, Ha60paTOpHBIC pa6OTLI, TCCTUPOBAHUC,



— BHEAy/IUTOPHBIE 3aHATHSA: CAMOCTOSTENILHOE M3YYE€HHE OTIEJBbHBIX BOIPOCOB,
MOJIFOTOBKA K J1a00paTOPHBIM pabOTaM.

6. OueHouyHbIe CpeICTBa JJsf TEeKYLIEro KOHTPOJISI yCIeBAeMOCTH, MPOMEKYTOYHOM
arrecTallid IO MTOraM OCBOEGHMH [MCUHUILIMHBI H Yy4eOHO-MeToJHYecKoe olecnevyeHue
CaMOCTOSITEJIbHOM PadoOThI CTYJ1€HTOB

B mpouiecce o0yueHusi B TeueHUE CeMeCTpa UCIONIb3YIOTCS OLEHOYHBIE CPEJICTBA TEKYIErO
KOHTPOJIA YCIICBACMOCTH U MPOMEIKYTOUHBIX aTTeCTaI_II/If/’I. HpI/IMeHSIIOTCSI CJICAYIOIIHUC OLICHOYHBLIC
CpeZACTBa: TECT, 3aIuTa Ja0OpaTOPHBIX PadoT, 3a4eT, IK3aMEH.

OO0pa31bl TECTOBBIX 33JJaHUN U BOTIPOCOB K 9K3aMEHY M 3a4eTy PHUBEICHBI B MPHIOKECHUN

6.1. ®oHA OLEHOYHBIX CPeICTB /UIA INPOBeJeHUS] MPOMEKYTOUHOI aTTecTalUU
o0y4aromuxcs Mo IUCHUILIHHE (MOAYJIIO).
6.1.1. IlepeueHb KOMIETEHLMH C yKa3aHHUEM ATalOB UX (HOPMHUPOBAHMS B IPOLIECCE OCBOCHUS
00pa3zoBaTeNbHON IPOTrPaMMBI.

B pe3yJibTaTe  OCBOCHUSA AUCHHMILIMHBL (MOIYJIA) (¢opmupyrorcs
caeayonue KOMIETCHIMH

B pe3yabTarte ocBoeHHs1 00pa30BaTeIbHOI POrPaMMBbI

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

[1K-1 Crioco0eH MPOeKTHPOBATh KOMIIBIOTEPHOE MTPOTPAMMHOE
oOecrieueHue
[1K-2 Cnoco6eH BecTH mpoliece pa3padoTKU aBTOTPAHCTIOPTHBIX

CpEACTB U NX KOMIIOHCHTOB

B npouiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMBbl IaHHAsE KOMIIETEHIINS, B TOM YUCIIE UX
OT/IeNIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MTO3TAITHO B X0JI€ OCBOECHUS 00YYAIOUUMUCS AUCHUIUINH
(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 KOMIIETEHIIMIM HA pa3IUYHbIX dTanax ux GopMUpOBaHUS SABIISIETCS
JOCTUKEHHE 00YJaIOIUMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUS 110 AUCHHUIIIIMHE (MOYIIIO).

[IK-1 CmocobeH mpoeKTupoBaTh KOMITBIOTEPHOE TPOTrpaMMHOE 00eCTIeYeHIE

Kpurepun ouennBanus

IHoka3arean
2 3 4 5




3namu: 0 OO6yuaromuiicss | OOyJarommiAcs OO6yuaromuiics OO0yuaromuiic
MeToAax JEMOHCTPUPYET | JEMOHCTPUPYET JI€MOHCTPUPYET s
MaTEMAaTUYECKOIO | TIOJHOE HEMOJIHOe YaCTUYHOE JEMOHCTPUPY
aHajnnsa A | OTCYTCTBHE WU | COOTBETCTBUE COOTBETCTBUE €T II0JIHOE
MOZCTUPOBAHUA. HEJOCTATOYHOE | CHENYIOIMX 3HAHUM | CIIEAYIOIINX 3HAHUI: | COOTBETCTBUE
3natb OCHOBHyKé COOTBETCTBHE OCHOBBI TEOpUHU OCHOBBI TEOpUU CIICAYIOLINX
TEOPHIO 0 .
p CIICAYIOLINX pacuera v aHajM3a | pacyeTa M aHaiM3a 3HaHUL:
AKCIEPUMEHTAIbH .
3HAHUN: OCHOBBI | JMIEKTPOHHBIX ANEKTPOHHBIX OCHOBBI
BIX UCCIIEIOBAaHUSX
B TEOpUU pacyeTa | HU(PPOBBIX CXEM; U(POBBIX CXEM; TEOpPUH
npodeccuonansuo | 1 aHAIH3a MIPUHLIUIIBI NPUHLIUIIBI ICUCTBUS | pacueTra u
i1 mesSTeapHOCTH IIEKTPOHHBIX NeCTBUS U U XapaKTEePUCTUKU aHaImn3a
UG pPOBBIX XapaKTEPUCTUKHU OCHOBHBIX LHU(POBBIX | IJTEKTPOHHBIX
cXeMm; OCHOBHBIX YCTPOMCTB;- U pPOBBIX
MIPUHLIUTIBI U POBBIX rapameTpsl CXEM;
NENUCTBUS U YCTPOWMCTB; COBPEMEHHBIX MIPUHIIUIIBI
XapaKTepUCTUK | - TTApaMeTPhI IU(POBBIX YCTPOMCTB. | IEHCTBUS U
1 OCHOBHBIX COBPEMEHHBIX HO JIOITYCKAIOTCs XapaKTepUCTH
1 GpOBBIX U POBBIX HE3HAYNTEILHBIE KA OCHOBHBIX
YCTPOJNCTB; YCTPOMCTB. OIIMOKH, HETOYHOCTH, | IU(POBBIX
- IapaMeTphl Jomyckarores 3aTpPyIHEHUS [IpU YCTPOMCTB;-
COBPEMEHHBIX 3HAYUTEIIbHBIE AHAJIUTUYECKUX apaMeTpsl
U(PPOBBIX OLIMOKH, orepanusix COBPEMEHHBIX
YCTPOWCTB MIPOSIBIISIETCS U POBBIX
HEI0CTaTOYHOCTh YCTPOWCTB.
3HAHUU, IO PIAY CBOOOTHO
MoKa3aTeneu, OnepupyeT
o0yyaromncs pUOOpETeHH
WCTIBITHIBAET BIMU
3HAYUTEIbHbBIE 3HAHUSIMHU
3aTpyAHEHUS TIPU
OIIEPUPOBAHUY
3HAHUSAMHU TIPH UX
IIEPEHOCE HA HOBBIE
CUTYyalluu
YMeTh: OO6yuaroruiicss | OOyvarommiics OO6yuaromuiics OO6yuaronimii
MPUMEHSITh HE YMEET WIN B | JIEMOHCTPUPYET JEMOHCTPUPYET csl
€CTCCTBCHHO - HEJ0CTaTOYHOU | HEIOJIHOE YacTHYHOE JIEMOHCTPUPY
Hay4qHBIC U CTETIEHU YMEET | COOTBETCTBUE COOTBETCTBUE €T MOJIHOE
OOMIEHHKEHEPHBIE | (oyiecTBAATS | CHEAYIOLIMX CIEYIONINX YMEHHMI: | COOTBETCTBUE
SHaHUA, METO/BI CUHTE3 YMEHHUIA: OCYIIECTBIIATh CHHTE3 | CIHEMLYOLIUX
MATEMATHHCCKOTO | phocredimmx OCYIIECTBIIATh MIPOCTENIINX YMEHUI:
aHanm3a |
U(PPOBBIX 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 -
AIIEMEHTHOMN OCHOBE UG POBBIX
IO UCCIIEJOBAHMSI B 5 .
a3bl. BPEMEHHOM CXEM Ha
poheCCHOHATTEHO COBpEME (3
JJIEMEHTHOM 0a3bl. OCHOBE

¥ eI TEIbHOCTH.

COBPEMEHHOM




SJIEMEHTHOU
0asnl

Baademy:
HaBbIKaMU
[IPUMEHEHUS
HOJTY4EHHbIX
3HaHUU U
HaBbIKAMH
OO0IIENHKEHEPHOT O
MO/JIEJINPOBaHUSI.
Biagers ymeHuaMu
IIPOBOJIUTH
AKCIEPUMEHTAIbH
bI€ UCCIIEI0OBAHUSI.

OO6yuaromuiics
HE BIIa/ICeT WU
B
HEIOCTATOYHOU
CTETIeH!
BJIQJI€ET
METOJIaMu
aHanmM3a

U POBBIX
CXEM; HaBbIKAaMH
paboTsI ¢
ANEKTPOTEXHUY
€CKOM
anmnaparypoi,
AJIEKTPOHHBIMU
yCTpOICTBaMH,
KOHTPOJILHO-
WU3MEPUTEIbHBI
MU
UCTIBITATEIbHBI
M
o0opynoBaHue
M

OO6yuaromuiics
BJIAJICET METOJaMH
aHann3a MUQPOBHIX
CXEM; HaBbIKAMH
paboThI

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

OO6yuaromuiics
YaCTUYHO BIIAJCeT
METOZaMH aHAJIN3a
U (POBBIX CXEM;
HaBbIKaMU padOThI

c
3IEKTPOTEXHUYECKON
anmnaparypoi,
ANEKTPOHHBIMU
YCTPOKCTBaMH,
KOHTPOJILHO-
U3MEPUTEILHBIM U
UCTIBITATEIIBHBIM
000py/I0BaHUEM,
HABBIKU OCBOCHBI, HO
JIOITyCKAIOTCS
HE3HAUUTENbHBIC
OLIMOKHU, HETOYHOCTH,
3aTpyaHEHUS MPU
AHATTUTHYECKUX
oreparusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHJAapTHbHIE
CUTYyaluu

OO0yuaronimii
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

I1K-2 CnocoOeH BecTH npolecc pa3padoTKH aBTOTPAHCIIOPTHBIX CPEJCTB U UX KOMIIOHEHTOB

IHoka3arean

Kpurepun onennBanus




3namo: OoOyuatoumiica | OOyuatonmiics OO6yuaromuiics OOyuatoumiics
TECOPHUIO O CaMbIX | JEMOHCTPUPYE | HEMOHCTPUPYET JECMOHCTPUPYET ACMOHCTPHUPYEC
COBPCMCHHBIX T MOJHOE HETIOJIHOE YaCTUYHOE T [IOJIHOE
MHOPMALMOHHE! | (rovrerppe COOTBETCTBHE COOTBETCTBHE COOTBETCTBHEC
)T(CXHOJIOI‘I/ISIX " WA CIEAYIONIMX 3HAHUM: | CIAEXYIOIINX 3HAHMIA: ggZiZII;-HMX
P OIPAMMHEIX HEJI0CTaTOYHOe Ha3HatfeHne, Ha3HatfeHI/1e, Ha3Ha‘-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. | [IPHHLHMIT 3HAYUTENbHbBIC He3HAYHUTeIbHbIE HICKTPOHHBIX
NeficTBuS OIIMOKH, IPOSIBIAeTCS | OLIMOKHU, HeTouHOoCTH, | YCTPOHUCTB,
PA3IMHYHBIX HEI0CTATOYHOCTh 3aTpyAHEHUS IPU CBOOOJHO
3IIEKTPOHHBIX 3HAHUU, IO PIAY AHATTUTHYECKUX OIICpHUPYET
YCTPOICTB. ToKa3aTesen, oneparusx. MPHOOPETEHHEI
06y IatomHiics MU 3HAHUSIMHU.
WCTIBITHIBACT
3HAYUTENbHbIC
3aTpyaHEHUS TpU
OIIEepPUPOBAHUU
3HAHUSAMH MIPH UX
MepeHoce Ha HOBBIE
CUTYAIHH.
Ymemp: OOyuaroumiica | OOyuatomumiics OO0yuaromuiics OOyuaromiics
UCII0JIb30BATh HE yMeeT WU B| JTEMOHCTPUPYET 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
E?EEZCTBCHHOFO 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 | TpeOOBaHHSA 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 yYMEHUIl Ha HOBBIE, 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, TPOSIBIISETCS
HEI0CTaTOYHOCTh
BIIQJICHUSI HABBIKAMU
T10 psAly ITOKa3aTeliei,
OO6yuaromuiics
WCTIBITHIBACT
3HAYUTEITBHEIC
3aTpyaHEHUS TIPU
MIPUMEHEHUH HaBBIKOB
B HOBBIX CHUTYaITUsIX

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 OLlEHUBAHUS PE3YJIBTATOB MPOMEKYTOYHOM ATTECTALIMK U UX OIIMCAHUE:

DopmMa NPOMEKYTOYHOH ATTECTALMM: 324€T, IK3aMeH.
O0s13aTeIbHBIMHM YCJIOBHSIMH TOATOTOBKHM CTYACHTa K NPOMEKYTOYHOH aTTeCTALUH
SIBJISIETCSL BBITIOJIHEHUE M 3alllUTa CTYIACHTOM JIabOpaTOpHBIX PabOT, MPeTyCMOTPEHHBIX paboueii

IIPOrpPaMMON.

HIkana
OLICHUBAHUA

Onucanune

3auTeHo

BoinonHeHnsl Bce  o0si3aTenbHbIE  YCIOBMSI  MOATOTOBKM — CTyJEHTa K
MIPOMEXYTOUHOM aTTecTaluy, NPeayCMOTPEHHBIE TPOrPaMMOI TUCHHUIIIINHBI.
CTyneHT JEMOHCTpPUpPYET COOTBETCTBUE 3HAHMUW, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B TaOJHUIaX IOKa3aTeJei, omepupyer NpHOOPETECHHBIMU
3HAHUSMM, YMEHUSMH, HaBbIKaMH, IPUMEHSIET UX B CUTYalUsAX MOBBIIIEHHON
cinoxkHocTu. IIpu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OLIUOKH,
HETOYHOCTH, 3aTPyJHEHUS [IPH aHAIUTUYECKUX OIEpalMsIX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBBIE, HECTaH/IAPTHBIE CUTYaIUH.




He BbImomHeHbl 00s3aTenbHBIE  YCJIOBUS TOATOTOBKU  CTYAEHTa K
IIPOMEKYTOUYHOM aTTECTallU, IIPEAYCMOTPEHHBIE TPOrPaMMOMN AUCLUIUIMHBL,
WA CTYACHT JAEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHWM, YMEHUH,
He 3auTeHO | HaBBHIKOB  MpHBEIEHHBIM B  Ta0iMIax  IOKa3aTelei, JOMyCKarTcs
3HAYUTCJIIBHBIC O]_HI/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHI/II\/JI, yMeHHfI, HaBBIKOB
110 psaAngy HOK&?)&TCJIGﬁ, CTYACHT HCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA IPU
OINICPpHUPOBAHUHU 3HAHUAMHA U YMCHUSAMU IIPU UX IIEPCHOCC HA HOBBIC CUTYyalllU.

@®opMa MPOMEKYTOYHOM aTTECTAIMU: IK3AMEH.

O0s13aTeIbHBIMU YCJIOBUSIMU MOJATOTOBKH CTYAE€HTA K NMPOMEKYTOYHOW aTTecTaluuu
SIBJIICTCS BBIMOJTHCHUE W 3alllUTa CTYIEHTOM JabOpaTOpHBIX paboT, MPETyCMOTPEHHBIX padodveit
MPOrpaMMOH.

Ixkana oneHuBaHud Onucanue

BeimonHeHsl Bce BHIBI  y4yeOHOW pabOThI, NPEAYCMOTPECHHBIC
paboueit mporpammoil. CTyIEeHT JIEeMOHCTPUPYET COOTBETCTBUE
3HaHUM, yMEHUH, HABBIKOB MPUBEICHHBIM B TA0JIMIIAX MOKa3aTeseH,
OTIHYHO OnepupyeT HpI/IO6peTeHHI>IMI/I 3HAHUAMHU, YMCHUSAMM, HABBIKAMH,
MNPUMCHACT MX B CHTYyallUAX MHOBBIIIEHHONA CJIOKHOCTH. HpI/I 9TOM
MOTYT OBITH A0MYHICHbI HE3HAYHUTCIIbHBIC OHII/I6KI/I, HETOYHOCTH,
3aTPYAHCHUA IMPU AHAIIMTHYCCKUX OIICpalugax, MEPEHOCC 3HAaHUUA U

YMGHI/II\/JI Ha HOBLIC, HCCTAHAAPTHBLIC CUTYalluU.

Boimonnensl Bce BUIbl yueOHOW pabOTHI, MPEIyCMOTpPEHHBIE
yuyeOHbIM  mIaHoM.. CTyneHT  JIEeMOHCTPUPYET  HEIOJHOE,
Xoporo MPABUIIBHOE COOTBETCTBHE 3HAHUM, YMEHHI, HABBIKOB
MIPUBEICHHBIM B TaOJIUIaX MOKa3aTese, 1100 eciy Mpu ATOM ObLIN
JOTYIIEHBI 2-3 HECYIIECTBEHHBIE OIUOKH.

BeimonHeHnsl Bce BHIBl y4eOHOH paboOThI, MpelyCMOTPEHHbIE
yueOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMI,
Y 10BIIETBOPUTENBHO B KOTOPOM OCBEILI€HA OCHOBHas1, Han0oJiee BaXkKHasl 4acTh MaTepuala,
HO TMpU O3TOM JIONylIIeHa OJHAa 3HAYUTelbHas OIIMOKa WIH
HETOYHOCTb.

He BbmonHeH oauH win Oosiee BHJIOB y4yeOHOM paboOTHI,
MPETYCMOTPEHHBIX Y4eOHBIM TutaHOM. CTYIEHT JeMOHCTPHPYET
HETIOJTHOE COOTBETCTBUE 3HAHWN, YMEHUH, HABBIKOB ITPHBE/ICHHBIM B
TabnuIax TMoka3aresei, MOMyCKalTCs 3HAYUTEIbHBIE OIINOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHWM, yMEHWH, HABBIKOB II0 PSAY
MOKa3aTeJie, CTYACHT WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHUS
NP OTIEPUPOBAHUY 3HAHWSIMH W YMEHHUSIMH TIPH WX TIEPEHOCE Ha
HOBBIE CUTYAITHH.

HeynosnerBopurensHo

®DOoHT OTICHOYHBIX CPEJICTB MPEJICTABJICH B MIPHIIOKCHUH 2 K pabodeil mporpamMmme.

7. YueOHO-MeTOAMYECKOEe U MHPOPMAIIHOHHOE 00eceuyeHue JUCHUTILINHBI
a) OcHoenas numepamypa:
1. Muios3opos, O. B. Dnekrponuka: yueOHuK st 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. Hacts 1 : yueOnuk mist By3oB / O. I1.
Hosoxwunos. — Mockga: U3narensctBo 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 cxemoTrexHuka B 2 4. Yactp 2 © yueOHuk a1 By30B / O. I1.
HosoxunoB. — Mocksa: U3narensctBo 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
DJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PECYpPChI:

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

8. Mamepuanvno-mexnuyeckoe obecneyenue OUCYUNTUHBL.
J111s mpoBeieHU S JIEKITMOHHBIX 3aHATHI HE0OX0IUMBI AyUTOPHH, OCHAIIICHHBIE MYJIbTUMEINIHBIMU
IIPOEKTOpPaMHU U 3KpaHamu. [[ns1 mpoBeneHus J1abopaTOpHBIX padOT TpedyeTcs KOMIIbIOTEPHBIH
kiace (AB2507, AB2614, AB2619) ¢ ycTaHOBJICHHBIM IporpaMMHbIM obecrieueHreM NI Multisim
13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToauuecKue PECKOMEHIAUH JIsL CaMOCTOSITEIbHOI paﬁDTI)I CTYJACHTOB

CamocrosiTesibHas padoTa CTYJCHTOB HANPaBJICHA HA PeLICHHUE CJeIYIOIMX 3a/1a4:
CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHJOB y4yeOHBIX 3aHsATud. Llens
CaMOCTOSITENIbHOW paboThl — MPaKTHUYECKOE YCBOEHHE CTYJEHTaMH BOIPOCOB aBTOMATH3AIIUH
YIIPaBJICHUS )KU3HEHHBIM LIMKJIOM M3/ENINs, PACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS AUCIUILINHBIL.
AyIuTopHas caMOCTOsiTeNIbHAs paboTa Mo JTUCHMITIIMHE BBIMOJIHACTCS HA YUEOHBIX 3aHATUAX
10/l HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 3aJIaHUIO.
BHeaynutopHas caMmocTosiTenbHass —paboTa  BBIIOJHSETCS  CTYJASHTOM 10  3aJaHMIO
npernoiaBaTensi, Ho 0e3 ero HemoCpPeICTBEHHOTO Y4acTHsL.
3aga4u caMOCTOATEILHOM PA00THI CTYyACHTA!
- pa3BUTHE HABBIKOB CAMOCTOSATEIbHONU yueOHOM pabOThI;
- OCBOEHUE COAEPH aHUS TUCIUILTUHBI;
- yriyOiieHue cofiepKaHusl U OCO3HAHNWE OCHOBHBIX MOHATHI JUCIUIUINHBI,
- HCIIOJIb30BaHME MaTepuaia, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTENIBHBIX
3aHATUH U1 39 (HEKTUBHON MOJTOTOBKHU K 3a4eTy.
Bujabl BHEayIUTOPHOI CAaMOCTOATEJIBLHOM PadoThI:
- CaMOCTOSITEJIbHOE N3YYEHHE OT/IEIbHBIX TEM JTUCIUILINHBI;
- TOJIrOTOBKA K JIEKIITMOHHBIM 3aHATHIM;
- TOJIrOTOBKA K CEMMHApaM M MPaKTUYECKUM 3aHATUSIM;

o(opMIIEHHE OTYETOB IO BBHITIOJHEHHBIM Ja00PaTOPHBIM paboTaM M MOATOTOBKA K X
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://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%2B%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 TI03HaBaTeIILHOW 3a/1a4H;
- CaMOOIIEHKA FTOTOBHOCTH K CAMOCTOSITEIILHOH padore;
- BBIOOD a/IEKBaTHOTO crioco0a IeHCTBHSI, BEAYILETO K PEIICHHUIO 33/1a4H;
- IUTaHUpOBaHHE PAbOTHI (CAMOCTOSATEIBHON WM C MOMOIIBI0 MPEIMoaaBaTelis) Hall
3a7laHueM;
- OCYIIECTBJICHHE B IPOIECCE BHITOIHEHHS CAMOCTOSATEIILHOM PabOThI CAMOKOHTPOJIS
(TIPOMEKYTOYHOTO ¥ KOHEYHOTO) PE3YJIbTATOB pa0OTHI M KOPPEKTHPOBKA BHITIOJTHEHHS paOOTHI,
- peduiekcus;
- TIpe3eHTanus paboThI.

10. MeToau4yeckue peKOMeHIAINH 1J1s IPenoaaBaTesi

Ha nepBoM 3aHSTHH [0 AUCHMIUTHHE HEOOXOIMMO O3HAKOMHTH CTYICHTOB C MOPSIIKOM €€
M3ydeHus (TeMaMu Kypca, (hopMamu 3aHITHN, 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 CEMHHAPCKUM 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, O3HAKOMUTLCH 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. [IpuMeHsis ppoHTalIbHBIN ONPOC 1aTh BO3MOXHOCTb BBICTYIIUTh BCEM CTYJEHTAM,
NPUCYTCTBYIOLIMM Ha 3aHSITHU.

LlenecooOpa3Ho B X0/i€ 3alIUTHI JTA00OPATOPHBIX 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 BBICTYIUICHUA C MECTA B BUJIC KPATKUX COO6HICHI/II>1 I10
HOATOTOBJICHHOMY 3apaHee BOIPOCYy.

B 3akmrounTe1bHOM YacTH CECMHUHAPCKOI0 3aHATHA CJICAYCT IOABCCTH €0 UTOI'U: 1aTh OUCHKY
BBICTYIUICHHI Ka)KIOTO CTYACHTA ¥ Y4eOHOMU IPYIIBI B IEIOM. PacKphITh ONIOKUTEIbHBIE CTOPOHBI
U HEAOCTATKKU MPOBCACHHOTO CEMHUHAPCKOI'O 3aHATHA. OTBeTUTH Ha BOIIPOCHI CTYACHTOB. BI)IZ[aTI)
3aJIaHMs JUT CAMOCTOSTENILHOM PaOOTHI 110 MOATOTOBKE K CIIEIYIOIIEMY 3aHATHIO.



CrtpykTypa u cofepkaHue TUCIHUIUIUHEI «Pa3paboTka 37IeKTPOHHBIX OJIOKOB YIIPABICHUS» IO HAIIPABJICHUIO MTOJATOTOBKH

01.02.03 «IIpukgagHasi MAaTeMaTUKA U HH(POPMATHKA», npodpuib «MUHTEIEKTYaIbHbIE CHCTEMbI YIIPABJICHHS

[Tpunoxenue 1.

TPAHCIIOPTOM»
é Buabi yueOHoli padorsl,
. 2 BKJIIOYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHOM paboTbl | DopMbl
Paszea § § padoTy CTyeHTOB, U CTy1€eHTOB 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
Jluneiinsle 3JIEMEHTHI HMITYJIBCHBIX
YCTPOMCTB.
Tema 2. Kniouegvie 1emeHmvl UMNYIbCHBIX
yempoticme. Jlnoansie kiaroun. Kimroun Ha bT.
JIlnHaMUYeCKUil KJIF04Y Ha KOMIUTMMEHTAPHBIX 6 3-5 3 3 6
Tpansucropax. Kimtoun na I1T
Tema 3. Lugposvle u  nocuueckue
yempoticmga.  CHCTEMBl  CUUCIEHUS U
uudposble KoAbl. OCHOBBI anredpbl JIOTUKH. 5 6-8 3 3 5
Tunbel CEepUUHBIX JIOTUYECKHX DIJIEMEHTOB
(MHTErpanbHBIX cXxeM). ba3oBble 3eMeHTHI
TTIJI. bazosbie anementer KMOIL




Tema 4. Kombunayuonnvle yugpposvie
ycmpoticmaa. MybTHIIIEKCOPBI,
JIEeMYJIbTUTUIEKCOPBI, mmdparopsl,
nemmdparopsl, apupMeTHIeCcKue
CYMMAaTopBHl, CXEMBI KOHTPOJIS
YETHOCTH/HEUYETHOCTH. [Mudpossie
KOMITapaTOPBbI.

9-11

Tema 5. [locrnedosamenvnvie ycmpoticmeaa.
Tpurrepbl, = perucTpbl,  CUCTUYHKH,
M (POBBIC ABTOMATEI.

14

Tema 6. Ananoeoso-yughposwvie u
yugppoananoeosvie npeoopazosamenu (AL u
L[AII). Metonbl mpeoOpa3oBaHus aHATOTOBBIX
BesinunH B KoA. [lapamtensusiii AL, ALITT
nocnenosarenbHoro npubmmkenus, ALl c
MIPOMEKYTOUHBIM npeobpa3oBaHuEM B
untepBan BpeMeHH. Cxema IIAII, ocHOBHBIE
napaMeTpsl u XapaKTEPUCTHKHI
peoOpa3oBaHUsL.

15-18

HTtoro B 6 cemecTpe

18

18

36

Tema 7. Ocnognvie ceedenus o cemeticmee
muxpoxoumponniepoe  AVR.  Apxurextypa
mpoueccopa  AVR. Peructpel  o0miero
HazHaueHuss u  AJIY. Peructp cocTosHus.
Anpecanys yCTpOHCTB BBOJA-BbIBOJA U MAMSTH
SRAM. IIporpaMMHBIH CYETYMK U CTeK.
[IpepeiBanus. CrnocoObl agpecalnu TaHHbIX.

1-3




Tema 8. Cucmema komano MuKpoKoHmpoanepos
AVR. Ocobennoctu APXUTEKTYPHI
MUKpPOKOHTpoJuiepa. KomaHabl  NepechUIKH.
ApupmeTrueckue ¥ JIOTUYECKHE KOMAaHIBI.
Komannp! ynpasnenust nporpammoil. KoMaHsl
cpaBHeHus. KomaHabl YCIOBHOro nepexoja.
Komannp! cipuros. KomaH el ycTaHOBKH OUTOB.
Komanapr  u3Menenuss  OUTOB  perucrpa
MpU3HAKOB. [|0MOIHUTENbHBIE KOMAH/IbI.

Komanzp! pacimpeHHoro Habopa.

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

9-13

Tema 10. IIpoepammuposanue AVR. O0uime
CBEIEHUsA. 3ammTa KoJa W JIaHHBIX.
Koudurypanmonnsle sueiku.
Unentuduxatop. KanuOpoBouHast — sueiika.
Opranuzainus MaMaTd MPOTPaMM M JIAHHBIX
MUKPOKOHTPOJIIEPOB ceMmelicTBa Mega.
YmpasrieHue mporeccoM IporpaMMUpPOBaHUsI.
[TporpamMupoBaHue MO MOCIEIOBATEITLHOMY
kaHay. [lapanensHoe mporpaMMHpOBaHUE.
[IporpamMmmMupoBanue 1o uHTepdeicy
JTAG.

14-18

Hroro B 7 cemecTpe

36

Hmozo:




[Tpunoxenue 2
MUHUCTEPCTBO OBPA30OBAHU S  HAYKU POCCUMCKOW ®EJIEPALIN

OENIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHWE BBICIIIEI'O OBPA30BAHN

«MOCKOBCKHUM MOJUTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKMI ITOJINTEX)

HaHpaBHeHI/Ie IIOATOTOBKH:

01.03.02 «IIpuxaagnasi MaTeMaTHKa U HHGOPMATHKA)
[Ipodunb

((I/IHTQJIJIEKTyaJILHLIe CUCTEMbI YIIPABJCHUA TPAHCIIOPTOM»

dopma o0yueHus: OuHas

®OH/ OHEHOYHbLIX CPEJCTB

MO JUCLUTIAHE

Pa3pa0oTka 3J1IeKTPOHHBIX 0JIOKOB YIIPABJICHUS

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

[Tepeuenb BOpOCOB 1JIsl 3a4eTa
[Tepedern BOPOCOB 117151 3aITUTHI Ta00PaTOPHBIX pabOT
TectoBble 3a1aHus

Mocksa, 2024 ron



PA3BPABOTKA 2JIEKTPOHHBIX BJIOKOB YIIPABJIEHUSA

®I'OC BO 01.03.02 «IIpukjaagHas MaTeMaTHKa U HHpoOpMaTHKa)

B niporiecce ocBoeHUS JaHHOW AUCHIUTIIMHBI CTYACHT (POPMUPYET B JEMOHCTPHUPYET CICIYIONIHEC KOMITEeTEHIIHN:

KOMIIETEHIIUA TexHosorus ®opma .
Crenenu ypoBHeii 0CBOeHHS
MHIEKC| ®OPMY IMPOBKA IlepeyeHb KOMIIOHEHTOB (¢opmupoBaHus | OLEHOYHOIO .
H /1 . KOMIIeTeHIHii
KOMIIeTeHIIN I cpeacrpa** 1
TIK-1 Criocoben 3unamsb: Meronax JIEKLIMSL, 3JIP, T ba30BLIi YPOBEHL: BOCIIPOU3BOACTBO
b b
MIPOEKTUPOBATH MaTeMaTUYECKOr0 aHaJIN3a U 1a00paTOpPHbIE 3 MOJTYYECHHBIX 3HAHUH B XOJI€ TEKYIIETO
KOMITBIOTEPHOE MOJIeIIMPOBaHUsl. 3HATH paboThI KOHTpPOJIS; YMEHHUE PEIIaTh TUIIOBBIE
POTrPaMMHOE OCHOBHYIO TEOPHIO 00 CaMOCTOSATENIbHAS 3a/1a4M, IPUHAMATD
obecreueHe SKCIICPUMCHTAJIbHBIX pabora po¢eCCHOHAIIBHBIC PEIICHHUS 110
9
HCCIIETOBAHUSIX B W3BECTHBIM aJITOPUTMaM,
npoeccruoHaIbHON MpaBWIaM U METOJIUKaM
NS TeNIbHOCTH
Ymemo IloBbIIEHHBIH YPOBEHb: IPAKTUYECKOE
MIPUMEHSTh IIPUMEHEHHUE MOIYYEHHBIX 3HAHUI B

€CTeCTBEHHOHAYYHbIC U
oOIIeMH)KeHEPHbIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJIM3a U MOJICTTUPOBAHMS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCTIEIOBaHUS B
npoeccruoHaIbHOM
JEeSTENIbHOCTH.

Baaodemyw

HaBbIKAMH MPUMEHEHUS
MOJYYEHHBIX 3HAHUN 1

HaBBIKaMH 06H_[eI/IH)KCHepHOFO

MoJienupoBanus. Bnanetsb
YMEHHUSIMU NIPOBOJUTH
3KCHepHMeHTaJILHLIe

nponecce n3ydyCHud JUCHUIIIINHBI;
TFOTOBHOCTH PC€IIATh IMMPAKTHYCCKUC
3aadu MHOBBIIIEHHON CJIOKHOCTH,
HCTUIIOBBIC 3aa4U, IPUHUMATb
poQeCCUOHANIbHBIC PEIICHUS B
YCIIOBUSX HETIOJIHOHM OIPEICIICHHOCTH,
Ipru HEAOCTATOYHOM JOKYMCHTAJIBHOM,
HOPMAaTUBHOM U METOJJUYCCKOM
obecrieueHnn




HUCCIICAOBAHUS.

[1K-2

Crnioco6eH BecTH Iporecce
pa3paboTKu
ABTOTPAHCIIOPTHBIX
CPE/CTB U MX
KOMIIOHEHTOB

3namb  TEOPHUIO O  CaMbIX
COBPEMEHHBIX HH(MOPMAITMOHHBIX
TEXHOJIOTUSAX W TPOTPAMMHBIX

CpeICTBaX, MEeTOoIax HX
MIPUMEHEHUS B
npoeccruoHabHON
JICATEIIBHOCTH.

Ymemsw HCIIOJIb30BATh

COBpeMeHHbIe HH(OPMAIIMOHHBIE
TEXHOJIOTUM H  MPOrpaMMHbBIE
CpeICTRBa, B TOM qycie
OTEYECTBEHHOTO  MPOU3BOJICTBA,
TIPY PEIICHUN 33129
npoeccroHaIbHOM
JIEATEIILHOCTH.

Bnaoemsw HaBBIKAMH
MIPUMEHECHHS CaMBIX
COBpPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTUH W TIPOTPAMMHBIX
CPEJIICTB B pEIICHUHN
IOCTaBJICHHOHU 3aJJa4yH.

JeKIus,
nabopaTopHbIe
paboThI
CaMOCTOSITEIIbHAS

pabora,

3JIP, T, 3

ba3oBblil ypoBeHb:
BOCIIPOHU3BOJICTBO MOJy4YEHHBIX
3HaHUM B XOJI€ TEKYILETrO
KOHTPOJISL; YMEHUE PEIIaTh
TUIIOBBIE 33]]a4l, IPUHUMATh
npodeccuoHaIbHbIE PELICHNUS 110
U3BECTHBIM aJITOPUTMaM,
IIPaBWJIaM U METOAMKAM
IToBBILICHHBIH YPOBEHD:
MIPaKTUYECKOE MPUMEHEHUE
IIOJIYYEHHBIX 3HAHUI B IIpoLiecce
M3y4YEeHUs TUCUMIUINHBL; TOTOBHOCTD
penaTh NpaKTUYECKHE 3a1a4n
MOBBIIICHHOMN CIIOKHOCTH,
HETHUIIOBBIE 33J]aui, IPUHUMATh
npodecCuOHATBHBIC PEIICHHS B
YCJIOBUAX HEMOJIHON
ONPENIETIEHHOCTH, ITPU
HEJIOCTATOYHOM JOKYMEHTAJIbHOM,
HOPMAaTUBHOM U METOJIUYECKOM
o0ecrieyeHuu




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

Cucrema CTaHAAPTU3UPOBAHHBIX 3a,[[aHI/II71,

Tecr 03BOJISIONIAs aBTOMATU3HPOBATH MPOLIEAYPY .
1 . -, | ®OHJ TeCTOBBIX 3aIlaHHUI
(T) M3MEpPEHUs] YPOBHS 3HAaHUM U yMEHH
00y4JaroIIerocs.
CpeAcTBO TIPOBEPKHM YMEHUH ¥ HABBIKOB
P POBEpIH Y 3amaHus TS 3aIIUTHI
NPUMEHATh  TOJYYCHHBIC 3HAHUSA  JUIA
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 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUWE BBICIIHET O

OBPA30OBAHUA
«MOCKOBCKHUH NOJUTEXHUYECKHU YHUBEPCUTET»

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

dakynbreT HHGOPMATUKY U cUCTeM yrpasieHus, kapenpa «CMAPT-texHoa0rnum»
HuctummHa «Pa3paboTka 3J1eKTPOHHBIX 0JIOKOB YIPABICHUS»

ObpasosarenpHas nporpamma 01.03.02 «IIpuknannas MaTeMaTHKa 1 HHGOPMATHKaY,
OIl NHTenneKkTyaabHbIe CHCTEMBI YIIPaBIECHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. TlpepsiBanus.
2. Apxutektypa nporeccopa AVR

3ag. kadenpoit /E.B. Ilerpynuna/
2.1. MMepeuens Bonpocos s dk3amena (IIK-1, ITK-2)

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



Peructp cocrosinus.
Anpecanius yCTpoicTB BBOJIa-BbiBOa U mamsitTi 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. lonotHUTEIbHBIE KOMaHIbI

18. KomaHpI pacimpeHHOro Habopa

19. Opranuzanus namsTH.

20. [IporpammHast MOZAETIb.

21. 3amuTa Koa U JaHHBIX

22. KonduryparoHHbsle s4eiKkn

23. Unentudukarop

24. KanmuOpoBoyHas siueika

25. OpraHu3anus NaMAaTy MPOrpaMM U TaHHBIX MUKPOKOHTPOJUIEPOB ceMeiicTBa Mega
26. [TocnenoBarenbHOE IPOrpaMMHUPOBAHUE ITPU BBICOKOM HAIPSKEHUU
27. YupaBJieHue MpoLeccoM MporpaMMUpPOBAHUS

28. [IporpaMmmMHpoBaHueE 10 MOCIEI0BaTEIbHOMY KaHaALy

29. [lepekitoyeHne B peXuM MPOrpaMMUPOBAHUS

30. Ynpasnenuewm nporeccom 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 uisi 3auera (IK-1, ITK-2)

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

MuHMMU3aLUS JTOTHYECKUX (PYHKUIUN U BBIpaKEHUH

JlnoaHbIe KITroun

Kitoun va BT

JlnHaMuueckne XxapakTepuCTUKHU Kiroda 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, aemmppaTopbl

Apudmernueckuii cymmaTop

Hudpossie KoMIIapaToOpbI

CxeMbl KOHTPOJISI YeTHOCTH/HEUETHOCTH
ApHu(pMETHKO-TIOTHUECKUE YCTPOUCTBA

OcHoOBHbIE BUJIbI, CTPYKTYpa ¥ MPUHIUIIBI TOCTPOCHUS TPUTTEPOB
RS—tpurrep

D—rpurrep

T—tpurrep

JK—rpurrep

Peructpsi: knaccudukanus, CTpykTypa U IPUHIIMIIBI TOCTPOCHUS
[TapannenwsHbIi peructp

CaBuraromuii peructp

Cuerunku: knaccuukanus, CTpyKTypa U MPUHIMITEI TOCTPOCHHUS
JIBOMYHBIE CHETYUKHI

JIBOMYHO-KOIUPOBAHHBIE CUETUUKH

udpo-ananorossie mpeodpazosarenu (L{AIT): ocHOBHBIE XapaKTEPUCTHKH

HAII ¢ mpOTHO-UMITYJIBCHON MOAYJISILIMEN
ITAII ¢ cymmupoBaHuEM BECOBBIX TOKOB
LIAII Ha nepekirouaeMbIX KOHIEHCATOPax
ITAII Ha ucTOYHUKAX TOKA

ITAII ¢ cymmupoBaHUEM HaNPSKEHUN

Amnanoro-nugpossie npeodpazonarenu (ALIT): ocHOBHbIE XapaKTEepHUCTUKU

[Tapannensubrit ALTT

Mpmuoroctynenuarsie ALIT

MHoroTtakTHbI€ TTOCIIeI0OBaTENbHO—TIapauienbubie AL
Konseliepasie AL

AIIII nocnenoBaTeabHOTO cueTa

AIII nocnenoBaTebHOTO NPUOIMKEHUS

ALII MHOrOTaKTHOTO UHTETPUPOBAHUS

Curma—nenpta AL



2.3 ®oHJ TECTOBBIX 3aaHMI

(IIK-1, MIK-2)

Kakue JBOUYHbIE

CUTHAaJIbI 10/KHBI

OBITb NoJiaHbl  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 MOJAHBI  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 [IpaBUJIbHBIN
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
UCTOYHUKaA 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
Bl 3
%} D3 o
T 1 & [IpaBUIbHBIN
4
BbIXoA F MysbTUniekcopa 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 cUTHAJ 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 NOJCYHMThIBAET 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/ CYUTHIBAET 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 CYEeTHBIX TPUITEPOB
notpeobyeTcs TSI 4
CYMMUpYIOIIEr0o CYeTYUKa C [IpaBUIbHBIN
ko3ppunueHTom cueta Kcu = 5
22 NMpU UX MOCJAeA0BaTEJbHOM
BKJIFOUEHUU? 6
7
8
Kakoe 4ucio mpezcraByieHO B [IpaBuJIbHBIN
JIBOUYHOM KOZ€e: 69
10001017
73
57
81
87
Kakoe 4ucio mpejacraB/ieHO B
JIBOUYHOM KOJ€: 13
110117
29
32
[IpaBUJIbHBIN
27

21




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

ONPOKHU/bIBAHUE TPUITEPA
NPOUCXOAUT IO MOTEHIUATY
Jgor. 1

OIIPOKHNbIBAHHE TpUITEPa
IIPONUCXOAUNT I10 IIOTEHIIHNAJTY

gor. 0

ONPOKWJbIBAHUE  TpHUITEpPA
NPOUCXOAUT IO Nepenaay
NoTeHIMaJsaa c jor. 1 Ha Jior.

0

ONPOKHJIbIBAHUE  TpUITEepa
NPOUCXOAUT IO Nepenaay
noreHuuyasa c jior. 0 Ha jior.1

[IpaBUJIBHBIN

OH CHUHXPOHU3UPYeT paboTy
BHELIHUX YCTPOUCTB C
COCTOSIHUEM CaMOro

TpUrrepa




Kakasa U3 AvarpaMm
IpaBUJILHO oTpaxaetT
paboTty JIOTUYECKOTI0
3JleMeHTa?

o I e R
1

L] B

e F
O — R e O I I
F
t
F
’ H |_| t | IlpaBUJIbHBIX
3anvunTe U YIPOCTUTE
ypaBHeEHUE JIOTUYECKOH F=0
¢ynkuun F, peanusyemon
CXeMOM: F=B+A
3
4 F=AB
F=B+A
] [IpaBUJIbHBIN
Kakasa u3 JvarpamMmm |
NpaBUJIBHO oTOOpakaeT Q’ |'t
paboTy ycTpoucTBa?
Q Q HpaBHJUIbeIbl
t 1%}
cl o0
3 C 5
Ql M . B
. | l0O00n00c | 9 alnE
Q ;
Q‘ :
3




6 |3anummMTe W YOPOCTUTE
ypaBHEHHUE JIOTUYECKOU
¢ynkunu F, peanuzyemoit F=AB
CXEMOM: [IpaBUJIbHBIN
B— & | g
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1. Kaxkoe omnpezeneHne MUKpOIpoIieccopa MoIHOE.

a) + nudpoBas HHTETPAIbHAS CXeMa, IPeIHA3HAYCHHAS JJIs BHITTOJHEHUS apU(METHICCKIX
Y JIOTUYECKUX Olepalnii, 00paboTku HHGOPMAIUU [TO1 YIIPABJIEHUEM IIPOTPAMMBI, BBITIOJTHEHHAS O
texHoynoruu BUC unn CBUC;

0) nudpoBas UHTErpalibHas CXeMa, peAHa3HAYCHHAs AJIs BBIMOTHEHUS apU(PMETUYECKUX 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 UHTErpaJibHAs CXeMa, MpeHa3HAYCHHAs JJI BBITOJIHEHUS apu(METUUECKUX U
JIOTUYECKHX Omeparuii, 00paboTku HHPOPMAIIHH.

2. Urto noHuMaeTcs 1ol MUKpOIIPOLECCOPHBIM KOMILIEKTOM?

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

B) + Ha0Op MHTErpajbHBIX CXEM, M3TOTOBJICHHBIX HAa OJHOM TEXHOJOTHYECKOM YpPOBHE,
COBMECTHUMBIX I10 3JIEKTPUUECKUM, HHHOPMALIMOHHBIM U KOHCTPYKTHUBHBIM ITapaMeTpaM, BXOSIINX
B COCTaB OI[HOﬁ CepI/II/I nu HpC}lHaSHaLIeHHBIX JJ11 CO3JaHUs MHKpOHpOHeCCOpHLIX CHUCTEM,

') Ha0Op UHTETPATBHBIX CXEM, H3TOTOBJICHHBIX Ha OJHOM TEXHOJIOTMUECKOM Oasuce,
COBMECCTUMBIX IIO BJIGKTpI/ILIeCKI/IM, I/IH(bOpMaHI/IOHHI)IM u KOHCTPYKTI/IBHBIM napaMeTpaM n
Hpe)IHa3Ha‘I€HHI>IX JJ1s1 CO3daHUsA MHKpOHpOHGCCOpHLIX CHUCTEM.

3. Kakoii Habop 6710KOB 00s13aTENIBHO TOJDKHA COAEPkKATh MUKPOIIPOIIECCOPHAs
cucrema?

a) AJIY, namsatb, unTepdeiicHbie 6J0KH, TaiMEpBbI, YCTPOICTBAa BBOJa-BbIBO/IA;
0) + AJIY, namsiTh, yCTpONCTBO yIpaBieHUs, YCTPONCTBA BBOIa-BbIBO/IA;
B) AJIY, onepatuBHas namsTh, yCTPOMCTBO yIIpaBJiIeHUsI, yCTPOWCTBA BBO/1a-BbIBO/IA;

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

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

B) B HAJIMYUU SHEPrOHE3aBUCUMOMN MaMSITH [IPOrpamm;




T) + B HCIIOJIH30BAaHUH MO0 OJHOM OOIIIeH, JIN0O0 IBYX pa3/eNbHBIX MAarHCTPaICH IS
oOpariieHust K mporpaMMam U TaHHBIM.

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

0) + OTCyTCTBHEM CUTHAJIA OOPATHOU CBS3H;

B) OZJHOBPEMEHHBIM UCIOJIH30BaHNEM CUTHATIOB CUHXPOHU3ALUU U 00paTHOM CBSI3H;

I') CKJIIOHHOCTBIO K 3aBHCAHMUIO.

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

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

0) + CISC apxurekTypa ucnosp3yer Oonblnod HaOboOp KomaHj pasHou miuHbL, RISC
ApXUTEKTypa HMCIOJb3yeT HEOOJbIION HabOp KOMaHI OJWHAKOBOW JiuHBI 1 VLIW apxurtektypa
UCIONIb3YeT Ha0Op JUIMHHBIX KOMaH, OO0€CleYMBAIOUIMX OJHOBPEMEHHOE MpPOTrpaMMHUpPOBAHUE
PpabOThI HECKOJIBKUX OTICPAIMOHHBIX OJIOKOB;

B) CISC apxurektypa ucnoinbs3yeT 00JblIoif Habop KOMaH 1 olMHaKoBOM anuHbL, RISC
apXUTEKTypa UCIOJIb3yeT HeOobInoi Habop koMmaHa ofuHakoBod anmuHbl u VLIW apxutexTypa
WCIOJIb3YET HA0Op JUTMHHBIX KOMAaH]I, 00CCIICUMNBAIONIUX OJHOBPEMEHHOE MPOTPAMMHUPOBAHUE
paboThl HECKOJIBKUX OMEPAIMOHHBIX OJIOKOB;

r) CISC apxuTekTypa HCHOJIb3yeT HeOOdbIo Habop komanja pasHoi mmHbl, RISC
apXUTEKTypa HCIONb3yeT HeOOoNbIIo Habop koMaHj oauHakoBOW anmuHbl 1 VLIW apxutekTtypa
UCIONBb3YeT Ha0Op UIMHHBIX KOMaHJ, OOECIEeUMBAIOIIMX OJHOBPEMEHHOE MPOTrPaMMHUPOBAHHE
paboTHl HECKOJIBKHUX OMEPAIIMOHHBIX 0J10KO0B;8, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxurexkrypst MII?

a) CTPYKTYpa HEe BKIIFOYAET TOJIHKO METO/BI aJIpecallli;

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

B) CTPYKTYPOH MHKPOIPOIIECCOpPa HA3bIBACTCS KOMILIEKC €r0 alMapaTHbIX U MPOTrPaMMHBIX
CPEJCTB, MPEIOCTABIIEMBIX MOJIE30BATENIO, & APXUTEKTYpPa MUKPOTIPOIIECCOPa OTPEAEISAET COCTAB U
B3aMMO/ICHICTBIE OCHOBHBIX YCTPOMCTB M OJIOKOB, pa3MEIIEHHBIX Ha €T0 KPUCTAILIE;

I') apXHUTEKTYpOH MHKpPOIPOIIECCOopa HA3bIBACTCS KOMILICKC €ro IMPOTPaMMHBIX CPEICTB,
MPEAOCTaBIIEMBIX TOJIB30BATENIO, a CTPYKTypa MHKPOIPOIECCOpa OMpeAeNsieT COCTaB |
B3aUMO/ICHICTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX Ha €r0 KPUCTAJLIE.

8. Haitagute oCHOBHBIE HEAOCTATKA ACUHXPOHHBIX MArUCTPAJTICH.

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



0) CKIIOHHOCTh K HEYCTOMYHBOM paboTe, CII0KHOCTh HHTEP(PEHCHBIX OJIOKOB,
B) CKJIOHHOCTb K 3aBHCAHHIO, TIOBBIIIICHHBIE TPEOOBAHUS K Pa3psAHOCTH MUKPOIIpOIieccopa
T') IOBBIIIICHHBIE TPEOOBAHMS K TAKTOBOM YaCTOTE MUKPOIPOIIECCOPa, CKIOHHOCTh K

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

a) OHU UMEIOT OJAMHAKOBYIO IIHPUHY;

0) oHu 00¢ JBYHAINpaABICHHBIC;

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

I) + IIMHA JaHHBIX BCET/la IByHAIIpaBJIeHHAs], a IMHA aipeca MOXKET ObITh Kak
JBYHAIIPABJICHHOW, TaK U OJTHOHAIIPABJICHHOM;

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

a) BEIOOpKa ouepeJHONH KOMaH/Ibl, JEKOIUPOBaHUE OUepeIHONU KOMaH b, (POPMUPOBaHHE
azpeca OIepaHjia, O)KUAAHNE, BBIIIOJIHEHHE ONIEpallii, pa3MELICHUE PE3yJIbTaTa B IIAMATH;

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

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

I') BBIOOpKa ouepeIHON KOMaH/Ibl, I€KOJUPOBAaHNE OUepEIHON KOMaH 1bl, POpMUPOBaHHE
azipeca oIepaHja, 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) + MCIOTIB30BaHUEM 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 omauyaercs cucTema c JNBYXIIIMHHOW OpraHu3aruei
oT CHCTEMBI C MYJIbTUIUIEKCHPOBAHHOM ITMHOM aapeca - JaHHBIX.

a) + TOJBKO Ha3BaHUEM;
0) pa3psLIHOCTHIO;

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

14.  Yem orimyaercss MUKPOKOHTPOJUIEP OT YHUBEPCAIIBHOIO MUKPOIPOIECCOpa.
a) Ha3BaHHEM;
0) pa3psAHOCTBIO;
B) + HAJIMYUEM PHEPrOHE3aBUCUMOM MaMATH [IPOTrpamm;
I') TUIIOM apXUTEKTYPHI.
15. Mukponponeccopbl Kakol TpyMIbl SBJISIOTCS CaMbIM MaCCOBBIM H3JIEIHEM
CpPEeBCEX MUKPOIPOLECCOPOB.
a) MU(POBBIE CUTHAIILHBIC MPOIIECCOPHI;
0) yHUBEpCaIbHBIE MUKPOITPOIIECCOPHI;
B) + MUKPOKOHTPOJUIEPHI;
T') CEKIIMOHUPOBAHHBIE MUKPOIIPOIIECCOPHI.
16.  Yro moHMMaeTCs MO Pa3psaIHOCTbI0 MUKPOTIPOIIECCOpa.
a) pa3psAHOCTh IIKHBI aJipeca;
0) + pa3psIIHOCTH IIUHBI JAHHBIX;
B) pa3psAHOCTH IIMHBI YIIPABICHHUS;
T') pa3psiIHOCTb PETHCTPOB.
17. B kakoil XpOHOJOTHMYECKOW MOCIEI0BATEIIbBHOCTH MEHSIIACh Pa3psSaHOCTh
MHUKpOMpOoLEeccopa.
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 MEHSIACh 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 1 BETBIICHUS,

B) + IIPOCTOI, O’)KUJAHHUE U BETBIICHUS;

F) OXXHAaHUEC U BETBJIICHUA.

20.

C 4em cBsI3aHO OKHJAHUE MIPU 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%.

2.4 Bonipochl 1151 3a1IMTHI J1a00PaTOPHBIX padoT
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0) + OTCYICTBHMEM HYXHBIX 3Hau€HMH ONEpaHIOB, KOTOpble (GOPMUPYIOTCS
Kakass  BepoATHOCTp  MPaBUJIBHOIO  NPEACKAa3aHHUs  BETBICHMS
HCI0JIb30BAaHNUU CTATUCTUKU (BEPXHSSA IPAaHULIA).
Kakass  BepOSATHOCTb  INpPaBWIBHOIO  IPEJICKA3aHUS  BETBIICHUS
WCIOJIb30BAaHUS CTATUCTUKH (BEPXHSSI TPAHULIA).
1. TlocTpouTh BpeMEHHYIO AMarpaMMy CUTHaja Ha BbIxoze Q.
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2. 3anuumTe U ypoCTUTE YpaBHEHHUE Jornueckor pyHkuuu F, peanusyemoit cxemoii:
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3. 3anummTe U yIpOoCTHTE ypaBHEHHUE JIOrHYecKoi GpyHkiuu F, peanuzyeMoi 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 00?

6)X OY DO Z0O?

6. 3anummre U yIpOCTUTE ypaBHEHHE Jornyeckoi 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 Jornueckon 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, peannzyemMoit cxeMoi:

G

g T L

A Jg
o

L

14. TTocTpouTh BpeMEHHYIO AMarpaMMy CUTHAJa Ha BeIXoze Q.
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15. 3anumure u ynpocTute ypaBHeHHUE Jorudeckon GyHKIMM 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, peanuzyemMoit cxeMoi:
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19. 3anummre u ynpocTuTe ypaBHeHHE Jorudeckoi GpyHkuu F, peanuzyemMoit cxeMmoi:
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20. ITocTpouTh BpeMEHHYIO AUarpaMMy CUTHaja Ha Beixoje Q.
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21. 3anumuTe U ypoCcTUTE YpaBHEHUE Jornueckoi pynkuuu F, peanuzyemoii cxemoii:
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22. 3anumvTe U yIpoCTHTE YpaBHEHHUE JIOTHUECKON PyHKIMU F, peann3yemMon cXeMoii:
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23. [locTpouTh BpEMEHHYIO JUarpaMMy CUrHajia Ha BeixoJe Q.
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24. TlocTpouTh BPEMEHHYIO JUarpaMMy CUTHaJIa Ha Beixoje Q.
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