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1. Henu ocBOeHMS TN CHUTITTHHBI

[lenbto ocBoeHUS AMCUMILINHBI «Pa3paboTka 3JIEKTPOHHBIX OJIOKOB YIpPaBICHUS SBISETCS
dbopMUpOBaHUE CUCTEMbI 3HAHUM, YMEHUI 1 HAaBBIKOB B 00J1aCTH (DYHKIIMOHUPOBAHUS SJEKTPOHHBIX
Y MUKPOIPOLIECCOPHBIX CUCTEM.

3amaui IUCUUIUIMHBI W3Y4YE€HHUE MPHUHIIUIIOB MOCTPOCHUS U IKCIUTyaTallMM 3JEKTPOHHBIX
YCTPOMCTB,  HU3Y4YEHHE  TEOPETHUECKUX  OCHOB  LU(POBONH  DIEKTPOHUKH,  OCHOBHBIX
CXEMOTEXHUYECKUX MPUEMOB, U3YUEHHUE TPUHIIUIIOB TOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

2. Mecto aucunninnsl B ctpykrype OOII 6akanaspuara

Jucnunnuna «Pa3paboTka 37eKTPOHHBIX OJIOKOB YIIPABJICHUS» OTHOCUTCS K AUCHUILTUHAM
yacTd, (GOpMHUPYEMOH ydacTHHKaMu oOpa3oBaTenbHbIX oOTHomeHui (bimoka 1) ocHoBHOM
o0pa3oBaTeNibHOI MporpaMmbl OaKaiaBpuaTa;.

Jucnunnuna 6a3upyercs Ha CIEeIYIOIUX, MPONIEHHBIX AUCIUTUINHAX:

- du3nyecKre OCHOBBI ONTOAIEKTPOHUKH;

- Moaynb «MaTtemaTtudeckue AUCHUTIITMHBIY;

3. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JMCUHHUIIMHE (MOMAYJIIO),
COOTHECEHHble C IUIAHMPYeMbIMH pe3yJbTaTaMM OCBOECHHMs 00pa30BaTeJIbHOM
NPOrpaMMbl

B pesyabTare ocBOeHUs

Kon o0pa3oBaTeIbHOI Ilepeyens MIIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEHI[HH | TMPOrpaMMbl 00yJarouuiics 00y4YeHHsl 110 JUCIHUIIHHE
H0JIKeH 00/1a1aTh

[K-1 Cnoco0eH npoeKTUpOBaTh 3nambs 0 METoJaX MaTeMaTU4YecKoro
KOMITBIOTEPHOE MPOTPaMMHOE | aHAJlM3a W MOJCITUPOBaHHUA.  3HATh

obecrieueHue OCHOBHYIO TEOPHIO 00
HKCHEPUMEHTAJIbHBIX MHCCIIEOBAHUSAX B

npogeccuoHaIbHON NesITeTbHOCTH,

Ymemsb npuMeHSTh €CTECTBEHHOHAYUYHBIE
U OOUIIeMH)XEHEPHbIE 3HAHUS, METOMIbI
MaTeMaTHYeCKOTO aHaIu3a "
MOJEJIMPOBAHUS, TEOPETUUECKOTO Hu
SKCIEPUMEHTAIBHOTO  HMCCIEOBAaHUSA B
npodeccroHanbHOI JIeSITENLHOCTH.
Bnaoemso HaBBIKAMH MIPUMEHEHHUS
MOJYYEHHbIX  3HAaHUM U HaBBIKAMHU
00IIIEeNHKEHEPHOTO MOJICITMPOBAHUS.
Bnanetsb YMEHUSMHA MPOBOJIUTH
IKCTIEPUMEHTAIbHBIC UCCIICTOBAHMS.




[1K-2 CniocobeH BecTu mporecc 3Hamp_TEOPUI0 O CaMbIX COBPEMEHHBIX

pa3paboTKu MH(OPMALIMOHHBIX TEXHOJIOTUSIX u
aBTOTPAHCHOPTHBIX CPEACTB U | IIPOrPaMMHBIX CPCIACTBAX, MCTOHAX HX
X KOMIIOHEHTOB MMPHUMCHCHUSA B HpO(l)CCCI/IOHaJIBHOI\/JI
JCATCIIBHOCTH.
Ymems»  ucnionb3oBaTb  COBpEMEHHBIE
nH(OpPMAIIMOHHBIC TEXHOJIOTUH 31

IIPOrPaMMHBIE CpPEACTBA, B TOM 4YHCIIE
OTE€YECTBEHHOTO  IPOM3BOACTBA,  IIPHU
pelieHMH  3agad  OpoQecCHOHaIbHOMN
NESITEIbHOCTH.

Bnrademp HaBbIKaMu IPUMEHEHUS CaMbIX
COBPEMEHHBIX NH(POPMAIIMOHHBIX
TEXHOJIOTHI U IIPOTPAMMHBIX CPEJCTB B
pEeLIeHUH TOCTABICHHON 3a/1a4H.

4. CTpyKTYypa M cojiep:KaHue AUCHUTIUHBI

OO01mas TpyA0eMKOCTh TUCIIUIUIMHBI COCTABIISIET 4 3a4ETHBIX eIUHUIIBI, 144 akaJeMHuecKux Jaca
(u3 HUX 72 yaca — ayauTopHas paboTa, B ToM yucie 18 gacoB nekiuii, 54 yaca 1a00paTOPHBIX 3aHATHUH,
1 72 4acoB caMOCTOSATEIBbHON PaOOTHI CTY/ICHTA).

B mectom cemectpe - 18 yacoB nekuuii u 18 4yacoB MpakTUYECKHE 3aHATHS, CAMOCTOSTENIbHAS
pabota — 36 yaca. DopMa UTOrOBOTO KOHTPOJIS — 3a4eT.

B cenpmom cemectpe — 36 yacoB MpakTUYECKHE 3aHITUS, CAMOCTOsATENbHAs pabora — 36 Jacos.
®dopma UTOrOBOTO KOHTPOJIS — IK3aMEH.

CtpykTypa u colepxanue AucHUIUIMHBI «Pa3paboTka MeKTPOHHBIX OJOKOB YIpPaBIEHUS» MO
CpOKaM U BU/IaM pabOTHI OTPAXKEHBI B IPUIIOKEHUH 1.

Conep:xanue pa3iesi0B M CHUILIHHBI

TemaTnka JIeKUMOHHBIX 3AHATHIA:
Tema 1. Ocnosvl pabomul umMnyIbCHBIX U YUPDPOBLIX Ycmpolicms. Buabl UMITYIbCHBIX CUTHAIOB U UX
OCHOBHBIE ITapaMeTpsl. JINHEHHbIE 27IEMEHTHI UMITYJIbCHBIX YCTPOWCTB.
Tema 2. Kniouegvie snemenmur umnyavcHvix ycmpoucme. Junonnele xmroun. Kmrounm nHa BT.
JlnHamMuuecknii K104 Ha KOMIIMMEHTApHBIX TpaH3ucropax. Kiroun Ha IIT
Tema 3. Jugposvie u nocuueckue ycmpoticmea. CUCTEMBI CUUCIICHUS U TTU(POBBIE KObI. OCHOBBI
anreOpbl JIOTMKH. THIBI CEpUIHBIX JIOTHYECKUX 3JIEMEHTOB (MHTErpalbHBIX cxeM). ba3oBble
aneMeHThl TTJI. bazossie anementsl KMOIL
Tema 4. KomoOunayuounvie yugposvie ycmpoiicmea. MyIBTHIUIEKCOPHI, IEMYIbTHIUICKCOPHI,
I QpaTopsl, nemudpaTopsl, apudmernyeckue CyMMAaTOpB#l, CXEMBI KOHTPOJIA
4yeTHOCTH/HeueTHOCTH. LludpoBbie koMmapaTopsl.
Tema 5. Ilocredosamenvuvle ycmpoticmea. Tpurrepbl, perucTpbl, CYETIUKH, IIUPPOBHIC ABTOMATHI.
Tema 6. Ananocoso-yugposvie u yuppo-ananozosvie npeoopazoeamenu (AL u [JAII). Metoas
npeoOpa3oBaHus aHANOrOBBIX BenuunH B koj. I[lapamnensubrii AL, ALl mocnemoBaTensHOTO
npubmmxenns, ALl ¢ mpomexyTodHbIM npeoOpazoBaHreM B uHTepBasl BpemeHH. Cxema L[AII,
OCHOBHBIE ITapaMETPhI U XapaKTEPUCTUKH TPeoOpa3oBaHusl.
Tema 7. OchosHvie ceedenus o cemeticmee mukpokoumpoanepoé AVR. Apxurekrypa Inpoueccopa
AVR. Peructpsl oOmero nHasHaueHuss u AJIY. Peructp cocrosHus. Anpecanus yCTpOHCTB



BBOJIaBbIBOIA U TaMATU SRAM. [Iporpammuslii cuetuunk u ctek. [IpepeiBanus. CriocoObI aapecanuu
JAHHBIX.

Tema 8. Cucmema xomano muxpoxoumpoianepogd AVR. OCOOEHHOCTH  apXUTEKTYPHI
MUKpokoHTpoJuiepa. Komanas! nepecbuiku. Apudmernyeckue u gorudyeckue komanabl. Komanabt
ynpasineHus nporpammoil. Komanael cpaBHenusa. Komanzapl yciaoBHoro mnepexonaa. Komanmabl
caBuroB. Komannbl ycraHoBku OutoB. KomaHabl HW3MEHEHHS OHWTOB pETUCTpa MPHU3HAKOB.
JononauTtenpHbIe KOMaHabl. KoMaH e pacmiupeHHoro Habopa.

Tema 9. Apxumexmypa mukponpoyeccopnozo 10pa Mukpokoumpoiepos AVR. Opranuzanus
namAty. [IporpaMMHas Moaens.

Tema 10. [lpoepammuposanue AVR. OOume cBeneHus. 3amuTa Koja MW JaHHBIX.
Kondurypanuonnsie sueiiku . Mnentudukarop. KamubpoBounas sueiika. OpraHuzaius mamsiTd
IporpaMM M JaHHBIX MHKPOKOHTpPOJUIEPOB cemelcTtBa Mega. VYmpaBiaeHue IpoLeccoM
nporpamMmmupoBanusd. . IIporpammupoBanue 1o mocienoBaTelibHOMY KaHany. [lapamienbHoe
nporpammupoBanue. [IporpammupoBanue o untepdeiicy JTAG.

TeMaTuKa NPAKTHYECKHUX 3AHATHH

[Tpaktuyeckoe 3anstue Ne 1. MccnenoBanue JJOruyeckux 3J€MEHTOB U CXEM.

[Ipaktuueckoe 3anstue Ne 2. VccnenoBanne KOMOMHAIIMOHHBIX YCTPOUCTB.

[Tpaktuyeckoe 3anstue Ne 3. MccnenoBaHue nocie0BaTeIbHOCTHBIX YCTPOUCTB.
[Tpaktuyeckoe 3anstueNe 4. VccnenoBanue aHamoro-unpoBex U MH(PPOAHATIOTOBBIX
npeoOpazoBaTenei.

[TpakTrueckoe 3ansaTue Ne 5. 3HakoMcTBO co cpenoit AVR Studio:mpuHIMIIBEI TpOrpaMMHUPOBaHUS
MUKpOKOHTpoJuiepoB AVR.

[Tpaktuyeckoe 3ansaTue Ne 6. Pabora ¢ mopramu BBOAa-BbIBOJIA.

IIpaktrueckoe 3ansatue Ne 7. I[Iporpammupyemslii TaimMep.

[Tpaktrnyeckoe 3ansaTue Ne 8. PaboTa ¢ aHanoro-mu@poBsIM npeodpazoBaTeeM.

[Tpaktuueckoe 3anstue Ne 9. PaGoTta ¢ yHUBepCaIbHBIM MOCIIEI0BATEIILHBIM HHTEP(hEHCOM.
Jnis mpoBenieHust 1abopaTOpHBIX paboT TpedyeTcs KoMmnbioTepHbIH kinacc (AB2507, AB2614) c
YCTaHOBJICHHBIM MporpaMMHbIM obecrieuenrem NI Multisim 13.0, AVR Studio, Proteus Design
Suite 8.6.

TemaTuka BOIIPOCOB 1JIfA CAMOCTOATEC/IbHOI'0O U3YUYCHUSA

6 cemecTp

CoBpeMeHHas sreMeHTHas 6a3a HuppoBbIX ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOII, 555
TaiiMep, MUKpOCXEeMbl KOMOMHAIIMOHHBIX U MOCIIEI0BATEIbHOCTHBIX YCTPOMCTB. MUKpPOCXEMBI
ITAIT u AIIII.

7 cemecTp

OcobeHHOCTH U MHOT0OOpa3ue ceMeiicTBa ApIyHHO.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Metoauka npernoaaBaHus JUCHUILTUHBL «Pa3paboTka 3JeKTPOHHBIX OJIOKOB yIpaBICHUS» U
pcammsanus KOMIICTCHTHOCTHOTI'O moaxoga B HU3JI0KECHUU )41 BOCIIpUATUA MaTcpuaia
npeaycMaTpuBacT HCIOJB30BAHUC CIICAYIOIINX AKTUBHBIX W HWHTCPAKTUBHBIX (bOpM MMPOBCACHUA
AYJUTOPHBIX 1 BHCAYAUTOPHBIX 3aHITHI:
- AYAUTOPHBIC 3aHATHA: JICKIINHU, na6opaTopHHe pa6OTBI, TECTUPOBAHUC,



- BHEAy/IUTOPHBIE 3AHATHA: CAMOCTOSITENIBHOE H3Y4YEHHME OTJIEJIbHBIX BOIIPOCOB,
MOJITOTOBKA K J1a00paTOPHBIM paboTaM.

6. OueHouyHbIe cpeaCcTBA JJsl TeKYLIEro KOHTPOJIS YCIIeBAeMOCTH, MPOMEKYTOYHOI
arrecTallid IO HTOraM OCBOEHHMHM JUCHUILUIMHBI M Y4YeOHO-MeToAuuYecKoe obecredyeHHe
CaMOCTOSITEJIbHOM PadoOThI CTY1€HTOB

B nporecce 00yueHus: B T€UEHUE CEMECTPa UCHOIB3YIOTCSA OLIEHOYHBIE CPENICTBA TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH U MPOMEXYTOUHBIX arrectaiuil. [IpuMeHstoTcs cienyromme oneHOYHbIe
CpEeICTBA: TECT, 3alIUTa TaOOPATOPHBIX PpaboT, 3a4eT, IK3aMeH.

OO0pa3ibl TECTOBBIX 33JJaHHUI U BOIPOCOB K 3K3aMEHY U 3a4eTy IPUBEICHBI B TPHIIOKCHUN

6.1. ®oHA OLEHOYHBIX CPeICTB /Jsi IMPOBEACHUS NPOMEKYTOYHOH AaTTeCTALUH
00y4yamuxcst Mo JUCHUILINHE (MOIYJIIO).
6.1.1. IlepeueHp KOMIIETEHIIMH C YKa3aHMEM JTaloB HUX (OPMHUPOBAHUS B IPOLIECCE OCBOCHUS
00pa30BaTesbHOI POrpaMMsl.

B pe3yjbTaTe OCBOEHMS AUCHHIUITHHBI (MOTYJIs1) dhopmupylorcsi
cjaeayonue KOMIeTeHIuu:

B pe3yJibTaTe ocBOeHHsI 00pa30BaTeIbHOM MPOrpaMMbl

Koa xomMnereHnun .
o0yvyaruuiicst 10J1:KeH 00/1a1aTh

IK-1 Crioco6eH mpoeKTUPOBATH KOMITBIOTEPHOE MPOTPaMMHOE
oOecrnieueHue
[1K-2 Crnioco0eH BecTH Ipoliecc pa3paboTKH aBTOTPAHCIIOPTHBIX

CpCACTB U X KOMIIOHCHTOB

B npouiecce ocBoeHust 00pa3oBaTeabHOM MPOrpaMMBbl JaHHAsE KOMIIETEHIIMS, B TOM YHCIIE UX
OTJIeNIbHbIE KOMIIOHEHTHI, (JOPMUPYIOTCS MOATAMTHO B X0J1€ OCBOCHUS 00YYAIONUMHUCS AUCHUIUINH
(Monynei), IPakTUK B COOTBETCTBHM C YYEOHBIM IJIAHOM M KaJICHJIAPHBIM IpaUKOM y4yeOHOro
npoiiecca.

6.1.2. Onucanue noka3sareJsieil ¥ KpUTEpHEB OLICHUBAHUS KOMIIETeHIUI, POPMHUPYeEMBbIX
10 UTOraM OCBOCHMS THCHUILINHBI (MOYJIs1), ONNMCAHUE IKAJ O CHUBAHUS.

[Tokazarenem olleHUBaHMs KOMIIETEHIIMM Ha pa3IMYHBIX 3Tanax uxX GopMUPOBaHUS SBISETCS
JOCTHKEHUE 00YUYaIOIMMUCS TIIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUINHE (MOJYJIIO).

[IK-1 Cnoco0eH mpoeKTHPOBaTh KOMIIBIOTEPHOE MPOTPaAaMMHOE O0ecTieueHre

Kpurepun onenuBanns

IToxa3zarTenn
2 3 4 5




3namep: 0 Oo6yuarommiicss | OOyyaromuiics OO6yuaronuiics OOyuarommiic
MeToJ1axX JIEMOHCTPHUPYET | AEMOHCTPUPYET JI€MOHCTPHUPYET o
MAaTEMaTU4CCKOro | mojaHoe HEIIOJIHOEC 4acTUYHOC JCMOHCTPUPY
aHaJIH3a U | OTCYTCTBHE UM | COOTBETCTBUE COOTBETCTBUE €T II0JIHOE
MOACTNPOBAHMS. HEJOCTATOYHOE | CIEXYIOIUX 3HAHWM | CIIEAYIOIINX 3HAHUM: | COOTBETCTBUE
3HaTh  OCHOBHYIO | oo rpercrpye OCHOBBI TEOPUHU OCHOBBI TEOPUHU CIICAYIOIINX
TCOpHIO 00 CIIEYIOIINX pacuera u aHaiM3a | pacyera M aHaiausa 3HaHUI:
JKCIIEPUMEHTAIbH .
BIX HecenoBanmsx | SHAHAA: OCHOBI | SIIEKTPOHHBIX ANEKTPOHHBIX OCHOBBI
B TEOpUU pacyeTa | HUPPOBBIX CXEM; U(POBBIX CXEM; Teopuu
npodeccronanpho | 1 AHATH3A MIPUHIIMIIBI INPUHLIUIIBI IEHCTBUSL | pacyera u
il IedaTenbHOCTH ANEKTPOHHBIX JENCTBUS U U XapaKTEePUCTUKU aHanmsa
U (POBBIX XapaKTepUCTUKU OCHOBHBIX IU(DPOBBIX | 3JIEKTPOHHBIX
CXEeM; OCHOBHBIX YCTPOMCTB;- 1 (POBBIX
TIPUHIIMIIBI U (POBBIX napaMmeTpbl CXEeM;
NEHCTBUS U YCTPOMCTB; COBpPEMEHHBIX TIPUHIIMITBI
XapaKTePUCTHK | - TapaMeTpbl U(GPOBBIX YCTPOMUCTB. | IEHCTBUS U
Y OCHOBHBIX COBpPEMEHHBIX HO JIOITYCKAIOTCS XapaKTepUCTH
U (HPOBBIX (P POBBIX HEe3HAYUTEIbHbIE KA OCHOBHBIX
YCTPOWCTB; YCTPOMCTB. OIMOKH, HETOYHOCTH, | IIU(PPOBBIX
- IapaMeTphl Jomyckatores 3aTPyIHEHUS [IpU YCTPOMCTB;-
COBPEMEHHBIX 3HAYHUTEIbHBIC AQHATTUTHYECKUX napameTpsl
U(GPOBBIX OIMOKH, orepanusx COBPEMEHHBIX
YCTPOHCTB MPOSIBIISIETCS U (POBBIX
HEJI0OCTATOYHOCTH YCTPOMCTB.
3HaHWH, 1O Py CBOOOTHO
MoKa3aresieu, onepupyer
oOyuaromuiics PUOOpPETEHH
UCTIBITHIBAET BIMH
3HAYUTENbHbIE 3HAHUSAMU
3aTpyJHEHUS TpU
ONepUpPOBAHUU
3HAHUSAMU TIPU UX
NepeHoce Ha HOBbIE
CUTYaIluu
Ymerh: O6yuatommiicst | OOygaromucs OOGyuarommiics OO6yuaromuii
NPUMEHSITh HE YMEeT WIN B | IEMOHCTPUPYET JIEMOHCTPHPYET cst
€CTCCTBCHHO - HEJIOCTaTOYHOM | HEMOJIHOE YaCTUYHOE JIIEMOHCTPUPY
Hay4HBIC U CTENIEHU YMEET | COOTBETCTBHE COOTBETCTBHUE €T TIOJTHOE
OOIICHHKEHEPHBIE | oyiecTRASTE | CIEAYIOUINX CIeIyIOIINX YMEHUMH: | COOTBETCTBHE
SHaHI, METO/IBL CHHTE3 YMEHHIL: OCYIIIECTBIISATh CHHTE3 | CIIETYONINX
MATEMaTHHCECKOTO MPOCTENIINX OCYILIECTBIIATH MPOCTENIINX YMEHUU:
aHamsa - H MU(PPOBBIX CXEM | CHHTE3 U(GPOBBIX CXEM Ha OCYIIECTBIIST
MOZCTUPOBAHHA, Ha OCHOBE MPOCTEUIIINX OCHOBE COBPEMEHHOHN | b CUHTE3
TCOPCTHHCECKOTO H COBPEMEHHOM U(POBBIX CXEM Ha | SJIEMEHTHOM Oa3bl. MPOCTEUIIINX
HKCIEPUMEHTAIBHO .
1O HCCIIEIOBAHKS B 3JIEMEHTHOH OCHOBE ) U (POBBIX
IPOBECCHOHATBHO 0a3bl. COBPEMEHHOM CXEM Ha
HIIEMEHTHOM 0a3bl. OCHOBE

U IeITeNbHOCTH.

COBPEMEHHOM




SJIIEMEHTHOU
0a3el

Bnaoemov:
HaBBIKAMU
MIPUMCHCHHUS
MOJTYYEHHBIX
3HAHUH U
HaBBIKAMU
00IIIENHKEHEPHOTO
MOJICITMPOBAHUS.
Bnanets ymenusimu
MIPOBOJIUTH
AKCIICPUMEHTAJIbH
bI€ HCCIEI0BaHuUS.

OO0yyarormmiics
HE BIIAJICET WU
B
HEJI0CTaTOYHOMU
CTCTICHH
BIIQ/ICET
METOJaMHU
aHam3a
u(poBHIX
CXeM; HaBbIKaMHU
paboThl ¢
ANMEKTPOTEXHUY
€CKOM
anmapaTrypou,
ANEKTPOHHBIMU
YCTPOMCTBaMH,
KOHTPOJIBHO-
W3MEPHUTEITBHBI
MU
HCIIBITATETHHBI
M
obopynoBaHue
M

OO0yyvarommiics
BJIaJIEET METOJaMU
aHanu3a nuQpoBBIX
CXEM; HaBBIKaMU
paboThI

c
AIIEKTPOTEXHUYECKO
1 anmaparypoi,
AIIEKTPOHHBIMU
YCTPOUCTBAMH,
KOHTPOJIbHO-
U3MEPUTENIbHBIM U
UCIBITaTEIbHBIM
0o0opyoBaHuEM.
OO6yyarommiics
UCIIBITHIBACT
3HAYUTEIIbHbIC
3aTpyqHEHUS TIPU
IPUMECHCHUN
HABBIKOB B HOBBIX
CUTYaITUIX

OO0yygarormmiicst
YaCTUYHO BIIAJCET
METOJJaMH aHau3a
U(POBBIX CXEM;
HaBbIKaMU pabOThI

c
ANEKTPOTEXHUYECKOM
armaparypoim,
JNEKTPOHHBIMU
YCTPOHCTBAMH,
KOHTPOJIbHO-
U3MEPUTENbHBIM U
UCIIBITATEIbHBIM
o0opynoBaHueEM,
HABBIKU OCBOEHBI, HO
JIOTYCKAIOTCS
HE3HAYUTENbHbIC

OImUOKH, HETOYHOCTH,

3aTpyAHEHUS IPU
AHATTUTUYECKUX
olepanusx, epeHoce
YMEHUH Ha HOBBIE,
HECTaHJIapTHBIE
CUTyaluu

OO0yuarormii
s B IIOJIHOM
o0BbeMe
BIIaJICET
METOIaMH
aHajau3a

UG POBBIX
CXEM;
HaBbIKAMU
paboThI

c
3IEKTPOTEXHU
YEeCKOU
anmnaparypoiu,
3JIEKTPOHHBIM
u
YCTpOHCTBAM
u,
KOHTPOJIBHO-
U3MEPUTEITbH
BIM U
HCIIBITATEIbH
BIM
o0opyn0oBaHU
€M, CBOOOIHO
MPUMEHSET
MOJTYYCHHBIE
HaBBIKH B
CUTYaLUSIX
MOBBILLIEHHOMN
CJIOKHOCTH

I1K-2 CnocobeH BecTH Ipolece pa3paboTKH aBTOTPAHCIIOPTHBIX CPEJICTB U UX KOMIIOHEHTOB

IToxa3zarTenn

Kpurepun onenuBanus




OTIePUPOBAHUHT

3Hamop: Ob6yuarommiics | Obyuaromuiics OO6yyaromuiics OO6yuarommiics
TCOPHIO O CaMbIX | NEMOHCTPUPYE | ACMOHCTPUPYET JECMOHCTPHUPYET ACMOHCTPUPYC
COBPEMCHHBIX T IOJIHOE HETMOJIHOE YaCTUYHOE T [IOJIHO®
HH(OPMALOHHEI OTCYTCTBHUE COOTBETCTBHUE COOTBETCTBUE COOTBCTCTBUC
:GXHOHOFHHX " WIn CIICAYIOIINX 3HAHUU: | CJACIYIOIIUX 3HAHUM: EEZEI}:;'MHX
IPOTPAMMEBIX HEJ0CTaTOYHOE Ha3Ha‘jeHI/Ie, HaSHa‘jeHI/Ie, Ha3Haqe;HHe
CpeacTBax, COOTBETCTBUE | YCTPOMCTBO, IPUHLUI | YCTPOMCTBO, IPUHLIAII ! >
METOMAX HX CHEIYIOLIUX JEACTBUSA PA3IMUHBIX | JCHCTBUS PA3IMYHBIX YCTPOUCTBO,
NpUMEHeH s SHANMIA: 3JIEKTPOHHBIX 3JIEKTPOHHBIX TIpHHIMIT
B Ha3HAUCHHC, YCTPOMCTB. YCTPOMCTB. HO ACUCTBHS
HPO(ECCHOHATBH | yCTPOHCTRO, Jlomyckarorcs JIOITyCKAIOTCS pasIMIHbIX
Oif JeSITENbHOCTH. | mpuHIHI 3HAYUTEIBHBIE HE3HAYUTENBHBIE ICKTPOHHBIX
neficTBrs OIMOKY, NposBIseTcs | omubku, Hetounocty, | Y CTPOUCTB,
PATHIHBIX HEIOCTATOYHOCTD 3aTPYHEHHS IPH cB00OAHO
SMeKTponHpX | 3HAHHI, 110 Py AHATUTHIECKHX onepupyer
YCTPORCTB. nokasarenei, onepanusx. MPHOGPETEHEHE!
0ByHatOIIHiiCs MU 3HAHUSIMHU.
WCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyaHEHUS TpU
OTIepUPOBAHUU
3HAHUSAMHU MIPH UX
IIEPEHOCE HAa HOBBIE
CUTYyal1H.
Ymemp: Obyuatomuiics | O6yqaromuiics OO6yuaromuiics OOyuaronmiics
HCIIOJI30BaTh HE YMECT WJIU B | JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTpHUPYEC
COBPCMCHHBIC HEIOCTAaTOYHOM | HEMMOJIHOE JacTHUYHOE T IIOJIHOE
MH(OPMALMOHHE! | crenenn YMEET | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
C TCXHOJOTHU U | priGupars CHEIYIOIIUX YMEHUN: | CIAEAYIONMX YMEHHMIA: CIIETYFOIUX
TPOTPAMMHbIC AIIEKTPOHHBIE | BBIOMpAThH BBIOMpATH 3JIEKTPOHHBIE | YMEHHIA:
CPOACTRA, BTOM | o MmoHenTsI AEKTPOHHBIE KOMITOHEHTHI T10 BBIOUPATh
:)I”Il/“lngI:CTBeHHOFO 10 33/IaHHBIM | KOMIIOHEHTHI 110 3aJlaHHBIM ANEKTPOHHbBIE
MPOHM3BOJICTEA, XapaKTepUCTHK | 3aJaHHBIM XapaKTEePUCTUKAM U KOMITOHEHTHI
NpH peleHu am " XapaKTepUCTHKAM U (dhopMynupoBath T10 33/1aHHBIM
3a1aq dbopMynupoBar | GopMyIupOBaTh TpeOOBaHUS K XapaKTEPUCTUK
npodeccroHanpH | b TPEOOBaHUs K | TpeOOBaHUS K 3JIEKTPOHHBIM aMm u
oif AJIEKTPOHHBIM | 3JIEKTPOHHBIM KOMITOHEHTaM. YMeHus | (popmyraupoBaT
ACATCIIBHOCTH. KOMIIOHEHTaM. | KOMIIOHCHTaM. OCBOE€HBI, HO b TpeOOBaHUS K
JHomnyckatorcs JIOTTYCKaIOTCs 3IEKTPOHHBIM
3HAUYUTENbHbIE HE3HAUYUTENIbHbIC KOMITOHEHTAaM.
OITMOKH, MPOSIBIISIETCS | OMIMOKH, HETOUHOCTH, CB000IHO
HEJ0CTaTOYHOCTh 3aTpyJHEHUS IpU onepupyer
YMEHHI, TIO PSAY AHATUTUYECKUX MPHUOOPETEHHBI
IIOKa3areseu, olepanusx, NepeHoce MU YMEHUSIMU,
o0yyaromuics YMEHUH Ha HOBBIE, IIPUMEHSET UX
WCIIBITHIBACT HECTaH/JapTHBIC B CUTYaIlUiX
3HAUYUTENbHbIE CUTYaI1H. MOBBIIIICHHOU
3aTpyJHEHUS PU CJI0KHOCTH.




YMEHUSIMH TIPH UX
MIepeHoce Ha HOBbIE
CUTYaIUH.

Bnaoemo:
Bnanets
HaBBIKAMH
MPUMEHEHUS
caMBbIX
COBPEMEHHBIX
nH(pOPMaITMOHHBI
X TEXHOJIOTUI B
MPOrPAMMHBIX
CpE/ICTB B
peleHumn
IMOCTaBJICHHOM
3aJ1a49un

OO0yyarommiic
s HE BIAICCT
WIH B
HEJI0CTaTOYH
Ol  CTeIeHU
BIIAJICCT
HaBBIKAMH
pacuera,
MIPOEKTUPOBA
HUS,
IIPOrPaMMHUPO
BaHHS
IIPOCTBIX
MHKPOIIPOIIEC
COPHBIX
CHCTEM

OO0yyarormmiics
BJIaJIEET HABBIKAMU
pacuera,
MIPOCKTHPOBAHMS,
MIPOrPaMMHUPOBAHUS
MTPOCTBIX
MHUKPOTIPOIIECCOPHBIX
CUCTEM, JOIYCKAIOTCS
3HAYUTEIbHEIC
OLIMOKH, MPOSBISACTCS
HEI0CTATOYHOCTD
BJIaJICHHUST HAaBBIKAMH
0 Psily MOKa3aTeei,
OO6yuarommiics
HCIIBITHIBAET
3HAYUTEILHBIE
3aTpyAHEHUS MIPH
MPUMEHCHHUU HaBBIKOB
B HOBBIX CUTYAaIIHsAX

OO0yyvarormmiics
YaCTHYHO BIIAJICCT
HaBBIKAMH pacyera,
MIPOSKTUPOBAHHUS,
[IPOrpaMMUPOBAHUS
IPOCTBIX
MHKPOIPOIIECCOPHBIX
CHUCTEM, HAaBBIKH
OCBOCHBI, HO
JIONYCKAIOTCS
HE3HAYHUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPH
AQHAJTMUTUYCCKUX
oreparusx, IepeHoce
yYMEHUI Ha HOBEIE,
HECTaHIapTHBIC
CHUTYAIIHH.

OOyyarormmiics
B IOJIHOM
o0BeMe
BJIaJICET
HaBBIKAMU
pacuera,
MIPOSKTHPOBAH
usl,
MIPOrPaMMHUPOB
aHUS MPOCTHIX
MHUKPOIPOIIECC
OPHBIX CHCTEM,
cBOOOIHO
MIPUMEHSIET
MOJIy4YEHHBIE
HaBLIKHU B
CUTYaIUsIX
MOBBIIIICHHON
CII0KHOCTH

[IIkamnp! OlleHUBaHUS pPE3yJIbTaTOB HpOMe)KYTO‘-IHOI‘/’I aTTeCTallui U UX OIMHCAHHUC!

DopmMa NPOMEKYTOYHON ATTECTALMH: 324€T, IK3aMEH.
O0s13aTeIbHBIMHM YCJIOBHUSIMH MOJATOTOBKH CTYJEHTA K NMPOMEKYTOYHOH aTTecTAlHH
SBJISICTCS BBINOJIHEHHE U 3alllUTa CTYIEHTOM Ja0OpaTOpHBIX paboT, MPeayCMOTPEHHBIX paboueit

IIpOrpaMMoi.

Ixana
OLlCHUBAaHUA

Onucanue

3auTreHo

BrinonHeHnb!

BCC

o0s13aTelIbHbIE

YCIIOBHSI

IMOATOTOBKHU

CTyACHTa K

MPOMEXKYTOUHON aTTECTallMU, PEAYCMOTPEHHBIE TPOTPaMMOI AUCITUILIMHBI.
CTyaeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHUH, HaBBIKOB
MPUBEJACHHBIM B TaOIMMIIAX TMoOKa3aTeled, OomepupyeT MNPHOOPETEHHBIMH
3HAHUSMH, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B CUTYAIUSIX MMOBBIIICHHON
cioxHOCTH. [Ipy 3TOM MOTyT OBITH OMYIIEHBI HE3HAUWUTENBbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU AHATUTUYECKUX ONEpaIusixX, IEpeHoce 3HaHUI
Y yMEHUI Ha HOBBIE, HECTaHAaPTHBIC CUTYAIUH.




He BbInmonHeHsl o0si3aTenbHBIE  YCIOBHUS TOJATOTOBKM CTYyAEHTa K
MIPOMEXYTOUHOM aTTecTaliy, MPeayCMOTPEHHbIE MPOTPaMMON JUCIUILTUHBL,
WIH CTYIEHT JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHHIA,
He 3auteno | HaBBIKOB  MpUBENEHHBIM B  TaOmuIax  IOKa3aTenei, JAO0MyCKaroTCs
3HAYUTENIbHbIE OIIUOKU, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUN, HABBIKOB
0 pAly MOKa3aTenel, CTYACHT UCTIBITHIBAECT 3HAUUTENbHbBIC 3aTPYAHEHUS IPU
OIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.

®opMa NPOMEKYTOUHOM ATTECTALUM: IK3AMEH.

O0s13aTeIbHBIMU YCJIOBUSIMU MOJATOTOBKH CTY/JA€HTA K MPOMEXKYTOUYHOH aTTecTaluu
ABIISIETCS. BBIMOJIHEHUE U 3allUTa CTYJEHTOM J1a00OpaTOpHBIX paldoT, MPeayCMOTPEHHBIX paboueit
MPOTPaMMOii.

Ixkana oueHuBaHUA Onucanue

Boimonnensl Bce BUABI yueOHOW pabOTHI, NPEAYCMOTPEHHBIE
paboueit mporpammoil. CTyA€HT AEMOHCTPUPYET COOTBETCTBHE
3HAHWUW, YMEHUI, HABBIKOB IPUBEICHHBIM B TaOIUIaX MMOKa3aTeneil,
OmepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMHU, HaBBIKAMU,
MPUMEHSIET WX B CUTYallUsSX MOBBIIIEHHON CloXHOCTH. [Ipu sTom
MOTYT OBITh JOMYIICHbl HE3HAUUTEIbHBIC OMIMOKH, HETOUYHOCTH,
3aTpyJHEHUS NIPU aHATUTHYECKUX ONepaIusixX, MepeHoce 3HaHul U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIUU.

O1ianyHo

BreimonHensl Bce BUAB Yy4eOHOW pabOTHI, MPETYCMOTPEHHBIC
yueOHbIM  TuTaHOM..  CTyIEHT  JEeMOHCTPUPYET  HEIOJHOE,
Xopouio MPABUIIBHOE COOTBETCTBHUE 3HAHUM, YMEHHI, HaBBIKOB
MPUBEJICHHBIM B TaOJIUIaX MOKa3aTeseH, JJM00 eciu mpu 3TOM ObLTH
JOTYIIEHBI 2-3 HECYIIIECTBEHHbBIE OIUOKH.

BoimonHensl Bce BuAbl yuyeOHOW palOTHI, MNPEAyCMOTpPEHHBIE
y4eOHBIM Tu1aHOM. CTyZIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
VY I0BNETBOPUTENBHO | B KOTOPOM OCBEIIIEHA OCHOBHAs, HauboJee BakHas 4acTh MaTepuara,
HO TpUd O3TOM JIOMyIIeHa OJHAa 3Ha4YUTeNbHAs OLIMOKa WIn
HETOYHOCTb.

He BbmonHen ojauH win Oonee BHUJIOB y4yeOHOW paboOTHI,
MPEIYCMOTPEHHBIX YueOHbIM IuIaHOM. CTyIEHT JAEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HAaBBIKOB IIPUBEACHHBIM B
TaOJIMIAax TIoOKa3aTeneil, JOMyCKaloTCs 3HAYMUTENIbHBIE OLIMOKH,
MPOSIBJISIETCS. OTCYTCTBUE 3HAHWM, yMEHHH, HABBIKOB IO psAy
MoKaszaTesyie, CTYAEHT HCIbITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS
IpU ONEPUPOBAHUU 3HAHMSIMM UM YMEHHSIMM IPH HUX MEPEeHOCe Ha
HOBBIE CUTYAIUH.

HeynosnersopurenbHo

@DOH/1 OIICHOUHBIX CPEJICTB MPEICTABIEH B MPHIOKEHUH 2 K paboueil mporpamme.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHILIMHBI
a) Ocnoenas tumepamypa:
1. Munos3opos, O. B. Dnexrponuka: yue6HuK a7 By30B / O. B. Munos3opos, U. I'. [lankoB. — 6-

e u3m., mepepab. m gomn. — MockBa: M3garensctBo [Opaiit, 2022. — 344 c¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-00077-1



URL.: https://urait.ru/bcode/510731
2. HoBoxwuiog, O. I1. DnekTpoHuka u cxemoTexHuka B 2 4. Yactsb 1 : yuebnuk s By3os / O. I1.
Hosoxunos. — Mocksa: U3natensctBo FOpaiit, 2022. — 382 ¢. — (Briciiee obpazoBanue). —
ISBN 978-5-534-03513-1.
URL: https://urait.ru/bcode/512849
0) [ononnumenvhas iumepamypa.:
1. HoBoxwuios, O. I1. DnexTponuka u cxeMoTexHuka B 2 4. Yactp 2 : yueOHuk it By30B / O. I1.
Hosoxunos. — Mocksa: U3natensctBo FOpaiit, 2022. — 421 ¢. — (Briciiee obpazoBanue). —
ISBN 978-5-534-03515-5.
URL: https://urait.ru/bcode/512850
6) HumepHnem pecypcwi:

1. http://www.elektrofag.com

2. www.pub.lib.ru

3. http://cxem.net

4. http://rlocman.ru
DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChI:

- DJIeKTPOHHBII Kypc «Pa3padoTka 3/1eKTPOHHBIX 0JI0KOB yIIPaBJIEeHHU»
https://online.mospolytech.ru/course/view.php?id=13061

8. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNTUHBL.
Jlis mpoBeieHU s JIGKIIMOHHBIX 3aHITHI HEOOXOAUMBI 2y TUTOPUU, OCHALIICHHBIE MYJIbTUMETUHHBIMU
MpPOEKTOpaMu U dKpaHamu. J[ns mpoBeneHus TabOPATOPHBIX pabOT TpeOyeTcs KOMITbIOTEPHBIM
kiace (AB2507, AB2614, AB2619) ¢ ycraHOBIIEHHBIM ITporpaMMHbBIM obecrieuenrnemM NI Multisim
13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToauuecKkue PECKOMEHIAIMNNA NJIHA CaMOCTOSITEIbHOM paﬁon CTYAEHTOB

CamocrosiTeibHAs padoTa CTYA€HTOB HANPABJICHA HA PeIICHHE CJIeIYIOIMX 3a1a4:
CamocrosTenbHass pabora SBISETCS OAHMM M3 BUAOB yueOHbIX 3aHATuUH. Llens
CaMOCTOSITENIbHOM pabOThl — NPAKTHUUECKOE YCBOECHHE CTYIEHTaMHU BOMNPOCOB aBTOMATU3ALMU
yIpaBICHUS )KU3HEHHBIM IIUKJIOM U3/IENIHsI, pACCMAaTPUBAEMbIX B MPOLIECCE N3YUECHUS JUCIUIINHBL.
AyIuTOpHas caMOCTOsITeNIbHAs paboTa MO0 JUCHUIUIMHE BBIOJHSAETCS Ha YUYEOHBIX 3aHATHUAX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENoaBaTelis U MO €ro 3aJaHulo.
BueaynuTtopHass caMocTosiTenbHas —pa0boTa  BBIMNOJHAETCS  CTYJCHTOM IO  33JaHUI0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.
3aga4u caMOCTOATELHON Pa0dOThI CTY/ICHTA!
- pa3BUTHE HABBIKOB CAMOCTOSITENIbHON yueOHOM paboThI;
- OCBOEHUE COJEPKAHUSA NUCLUIIINHBL
- yriyOJeHue coiepyKaHusl U OCO3HAHNE OCHOBHBIX MOHATUIN IUCIUIINHBI;
- UCTOJb30BaHUE MarepHasia, COOPaHHOTO U MOJIYYEHHOIO B XOJE CaMOCTOSITENbHBIX
3aHATUN 171 2 (HEKTUBHON MOATOTOBKH K 3a4eTy.
Buabl BHeayIMTOPHOI caMOCTOSTEILHOM Pa0OTHI:
- CaMOCTOSITEJIbHOE U3yYEHHUE OTAEIbHBIX TEM TUCLUILINHBI,

IOATOTOBKA K JICKIHMOHHBIM 3aHATUAM,

MMOATOTOBKA K CCMHUHApPaM U NPAKTUYICCKHUM 3aHATUSAM;

oopMIIeHHE OTYETOB TIO BHIIOJIHEHHBIM JIA0OPATOPHBIM PadOTaM ¥ IMOATOTOBKA K UX
3aIUTE;
- BBITIOJIHCHHE pacYETHO-TpaduIecKOil pabOTHI.


https://urait.ru/bcode/510731
https://urait.ru/bcode/512849
https://urait.ru/bcode/512850
http://www.elektrofaq.com/
http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://www.pub.lib.ru/
http://cxem.net/
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+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
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

J171s1 BBIMTOSTHEHUS JTF000T0 BHA CAMOCTOSATEIBHON pabOThl HEOOXOAUMO MPOUTH CIICTYIOIINE
STaIIBL:
- ONpeJIeNIeHHE eI CAMOCTOSITEIbHOW paboThI;
- KOHKpPETH3allus M03HABATEIbHOM 3a/1a4H;
- CaMOOIIEHKAa FOTOBHOCTH K CAaMOCTOSITEIILHON padoTe;
- BBIOOp aJIEKBATHOTO CIIOCO0a JICHCTBUS, BEAYILETO K PEIICHUIO 33/1a4H;
- IJIAaHUpOBaHHE PabOTHl (CAMOCTOSITEILHOW WJIM C MOMOIIBIO MPernoaaBarelis) Haj
3a71aHUCM;
- OCYILECTBJICHUE B MIPOLIECCE BBIOJHEHUS CAMOCTOSITEIBHOW PaOOThl CAMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEUHOTI'0) PE3yJbTaTOB PA0OTHI M KOPPEKTUPOBKA BBITOJHEHUS pabOTHI;
- peduekcus;
- Mpe3eHTanus paboThI.

10. MeToauueckue peKoMeHAalMH JIsl IPenoiaBaTeis

Ha mepBoM 3aHSATHM MO ITUCHMIUIMHE HEOOXOJMMO O3HAKOMHTBH CTYACHTOB C HOPSIKOM €e
u3ydeHus (TeMaMu Kypca, opMaMu 3aHATHH, TEKYIETO U MPOMEKYTOYHOTO KOHTPOJISI), PACKPHITH
MECTO M POJIb JAUCHUIUIMHBI B CHCTEME HAYK, €€ MPAKTHUECKOE 3HAYCHUE, TIOBECTU J0 CTYACHTOB
TpeGoBaHUsI K (OpME OTYETHOCTH M NPUMEHEHHS BHJIOB KOHTPOJs. Bbplmarorcs 3amaHust auis
HOATOTOBKH K CEMUHAPCKUM 3aHSTHUSIM.

[Ipy m1OArOTOBKE K CEMHUHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSBICHHBIX TEM
IPEnoIaBaTel0 HEOOXOAMMO YTOYHHTH IUIaH HUX MPOBEICHUSA, NPOAYMaTh (HOPMYITHPOBKH U
coJiepKaHne y4eOHbIX BOIIPOCOB, BIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMUTHCS C TIEPEYHEM BOIIPOCOB
110 TEME CEMHMHapA.

B xoxe cemuHapa BO BCTYMUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYI0 3HAYMMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHS, ONPENENUTh MOPSJIOK €ro MPOBEAEHUs, BpeMs Ha OOCYXJEHHE KaXKI0Tro
yuebHoro Bomnpoca. [Ipumensist GpoHTaIbHBII OMPOC AaTh BO3MOKHOCTB BHICTYIIMTh BCEM CTYJEHTaM,
IPUCYTCTBYIOLIUM Ha 3aHATHH.

IenecooOpa3HO B X0/1€ 3aLIUTHI 1a00PATOPHBIX pabOT 3aJaBaTh BEICTYIAIOIIMM U ayJUTOPUN
JIOTIOJTHUTEIbHBIE M YTOYHSIOLIME BONPOCHI C MLEJIbI0 BBIACHEHMS WX MO3UIHUI IO CYIIECTBY
00CyX/1aeMBbIX POOIIEM.

CremyeT mpeaoCcTaBUTh BO3MOXKHOCTh BBICTYIUICHHUS C MECTa B BHJIE KPATKUX COOOIIEHUH 110
MOJTrOTOBJICHHOMY 3apaHee BOIPOCY.

B 3aximrounTenbHON YacTH CEeMUHAPCKOTO 3aHSATHS CIIETYET MOJIBECTH €T0 UTOTH: IaTh OIIEHKY
BBICTYIIJICHUN Ka)KJIOTO CTY/ICHTa U YI€OHOH IPYIIIIBI B IIEIOM. PacKphITh TIOJI0KHUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEJIEHHOI'0 CEMUHAPCKOTo 3aHATHA. OTBETUTh Ha BONPOCH! CTYAEHTOB. BbIiaTh
3aJaHus [yl CAaMOCTOSITENIbHOW PabOThI IO OJATOTOBKE K CJIEAYIOIIEMY 3aHSATHUIO.



CrtpykTypa U coliepkaHue JUCIUILTHHBI «Pa3paboTka 3JEKTPOHHBIX OJIOKOB YIPABIICHHUSD 110 HAPABICHUIO TIOITOTOBKU

[Tpunoxxenue 1.

01.02.03 «IIpukaaaHass MaTeMaTHKA U HHGOPMATUHKAY, npopuib «HTeNIeKTyalbHbIe CHCTEMbI YNPaBJIeHHs

TPAHCIIOPTOM
g_ Buabi yueOHoli padorsl,
a 9 BKJIIOYASl CAMOCTOSITEIbHYIO Buasbl camocrositesibHOM pa6oTsl | DopMbl
Pazien § § padoTy CTYIeHTOB, H CTY/IEeHTOB aTTecTaluu
n/n s = TPYA0EMKOCTb B 4acax
© 5
E J | II/C |Jla6 |CPC |KCP [K.P. [K.IIL. | PI'P |Pedepar | K/p | D 3
Tema 1. OcHosvi pabomvl UMRYILCHBLIX U
yugposvix ycmpovicms. BuUnbl MMITyJIbCHBIX
CUTHAJIOB M HX OCHOBHBIE IapaMeTpBhl. 6 1-2 2 2 4
Jluneiinble 3JIEMEHTBI UMITYJIbCHBIX
YCTPOMCTB.
Tema 2. Kniouegvie 2nemenmovt uMnynbCHuIX
yempoucme. Jnonasle kimoun. Kmtoun Ha BT.
JIvHaMUYeCKUi KIIF0Y Ha KOMIUTMMEHTAPHBIX 6 3-5 3 3 6
Tpansucrtopax. Kmtoun Ha I1T
Tema 3. [Lugposvie u  nocuueckue
yempoticméa.  CHCTEMBl  CUUCIIEHUA U
nugpoBble KoAbl. OCHOBBI alreOphl JIOTHUKH. 5 6-8 3 3 5
Turnel CEepUHHBIX JIOTMYECKHX SJIEMEHTOB
(uHTErpa’bHBIX cxeM). ba3oBble 31eMeHTHI
TTJI. bazosbie smementsl KMOIL.




Tema 4. Kombunayuoumvie yugposwvie
ycmpoticmaa. MyJbTHIIIIEKCOPSI,
JeMYJIbTUILIEKCOPHI, g paTopsl,
aemugpaTopsl, apupMeTHIecKue
CYyMMaTopBI, CXEMBI KOHTPOJIS
YETHOCTH/HEYCTHOCTH. [udpossie
KOMIIapaTophbl.

9-11

Tema 5. IlocnedosamenvHuvie ycmpoiicmaa.
Tpurrepel,  perucTpel,  CYETUUKH,
U(pPOBbIE ABTOMATHI.

14

Tema 6. Ananozoso-yugpposwvie u
yughpoamnanoeoswvie npeoopazosamenu (AL u
L[AIl). MeTtoapl ipeoOpa30BaHUs aHAJIOTOBBIX
BesimunH B KoA. Ilapamnensubiii AL, AIIIT
nocnenoBarenbHoro mpubmmkenus, ALl c
MIPOMEXKYTOUYHBIM npeoOpazoBaHruEM B
untepBan BpemeHu. Cxema LIAII, ocHOBHbIE
napaMmeTpbl u XapaKTePUCTUKU
npeoOpa3oBaHuUs.

15-18

HTtoro B 6 cemecTpe

18

18

36

Tema 7. Ocnogénvie ceedenus o cemelicmee
mukpokoumposnnepoe  AVR. ApXuUTEeKTYypa
nporieccopa AVR.  Peructpsr  obuiero
HazHaueHuss u AJIY. Peructp cocTosHUA.
AJpecanusi yCTpOWCTB BBOJIa-BBIBOAA U MaMSITH
SRAM. IlporpamMmHBI CYETYMK M  CTEK.
[IpepeiBanus. CriocoObl afpecalyy JaHHbIX.

1-3




Tema 8. Cucmema xomano MUKpoKOHmMpoLIEpPos
AVR. OcoOenHoctu aApPXUTEKTYPbI
MUKpPOKOHTposuiepa. KomaHzabl — mepechbuIKy.
ApudpmeTnueckue ¢ JIOTMYECKHE KOMaHJIbI.
Komannp! ynpasnenus nporpammoii. Komanzast
cpaBHeHHsA. KomaHapl YCIOBHOro mnepexoja.
Komannp! ciBuros. KomaHnapl ycTaHOBKH OUTOB.
Komangsl  w3MmeHeHust  OMTOB  perucrpa
MPU3HAKOB. [{0MOIHNUTENbHBIE KOMAH/IBI.

Komanpp! pacimmpenHoro Habopa.

Tema 9. Apxumexmypa muxponpoyeccopnozo
a0pa mukpokonmpoanepos AVR. Opranuzanus
namsaty. [IporpamMMHas mozens.

9-13

Tema 10. Ilpoepammuposanue AVR. OOiue
CBEICHMS. 3amMra KoJa ¢ JaHHBIX.
KonurypanuoHHsie ss4eiku.
Unentudukatop. KanubpoBouHas  sueiika.
Opranuzaiis MaMsaTd MPOTpaMM U JTAaHHBIX
MUKPOKOHTPOJUIEPOB ceMericTBa Mega.
VYnpasiieHue npoueccoM MporpaMMHUPOBAHMSL.
IIporpaMMupoBaHue IO IOCIENOBATEIBHOMY
kaHany. [lapamnensHoe mporpaMMHUpoBaHHE.
[IporpammupoBanue 1o uHTepdeiicy
JTAG.

14-18

Hroro B 7 cemecTpe

36

Hmoczo:




[Tpunoxenue 2
MUWHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUCKON ®EJIEPALINN

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHME BBICIIEI'O ObPA30OBAHUA

«MOCKOBCKUU NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpaBneHHe IHOATOTOBKMH.

01.03.02 «IIpukaagHas MmaTeMaTHKAa U HHGPOPMATHKA)
[Tpoduns

«I/IHTeJ'[.]'[eKTyaJIbHI)Ie CUCTEMBI YIIPABJCHUSA TPAHCIIOPTOM)

®opma 00yyeHus: ouHas

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCLUTJIUHE

Pa3pa0oTka 3/1eKTPOHHBIX 0JIOKOB YIIPABJICHUS

Cocras:
1. TacmopT (poHIA OLIEHOYHBIX CPEICTB
2. Onucanyne OLCHOYHBIX CPEACTB:
Ilepeuens BOonpocoB I SK3aMEHa

Ilepedyens BOpOCOB IS 3a4eTa
[TepeueHb BOIPOCOB JUIs 3aLIUTHI TAOOPATOPHBIX PabOT
TecToBble 3anaHus

Mocksa, 2022 rox



PA3ZPABOTKA 2JIEKTPOHHbBIX BJIOKOB YIIPABJIEHUSA

OI'OC BO 01.03.02 «IIpukiaagHas MaTeMaTHKa 1 HHPOpMaTHKa»

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIAEAYIONNE KOMIEeTEeH MU

KOMIIETEHIIUH TexHoJorust ®opma .
Crenenun ypoBHeil 0CBOeHMSI
IlepeyeHb KOMIIOHEHTOB ¢dopMupoBanusi | OLEHOYHOIO .
HUHAEKC| ®OPMYJIUPOBKA . . KOMIIeTeH Uil
KOMIIeTeHI Ui cpeacTBa
ITK-1 Cnocoben 3namp: MeToaax JIEKIIHS, 3JIP, T, ba3oBblii ypoBeHb: BOCIIPOU3BOJICTBO
MIPOCKTUPOBATh MATEMATHYECKOI'0 aHaJIn3a " nabopaTopHbBIC 3 MTOJYYEHHBIX 3HAHUW B XOJI€ TEKYILIETO
KOMITBIOTEPHOE MO/ICIMPOBAHHUS. 3HATH paboThl KOHTPOJISI; YMEHHUE PEIIaTh TUIIOBBIE
IIPOrpaMMHOE OCHOBHYIO T€OPHIO 00 CaMOCTOSATENbHASI 3a/1a4u, IPUHAMATh
T — OKCMEPUMEHTATBHBIX pabora, npodeccuoHaNbHbIE PEIICHUS O
MCCIICIOBAHUSX B M3BECTHBIM aJITOPUTMAM,
npodeCcCHOHAILHON paBUJIaM U METOJAMKAM
JESITEIIbHOCTH
Ymemo IloBbIlIEHHBII YPOBEHb: MPAKTUYECKOE
MPUMEHSITh MPUMEHEHUE OyYeHHBIX 3HAHUH B

€CTeCTBEHHOHAYYHbBIC U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO
aHaJIM3a U MOJIETTUPOBaHUS,
TEOPETUYECKOI0 U
AKCIIEPUMEHTAIBLHOTO
UCCJIEJIOBAHMUSI B
npodecCuOHATIbHON
JeSITEIbHOCTH.

Bnademp

HaBBIKAMH TIPUMEHEHUS
MOJTYYECHHBIX 3HAHUW U
HABBIKAMU OOIIEUHKEHEPHOTO
MoOJeIupoBaHus. Brnagersb
YMEHUSMH MPOBOIUTH
AKCIIEPUMEHTAIIbHBIE

nporiecce U3y4eHUs JUCIUTUINHBL,
TOTOBHOCTD peIlaTh MPaKTHUECKHE
3a/1a4y¥ MOBBIIIEHHOMN CIIOKHOCTH,
HETHUIIOBbIE 337]a4H, IPUHUMATh
npoeCCHOHANIbHBIE PEIICHUS B
YCIIOBUSX HETIOJIHOM OIPE/ICIICHHOCTH,
IIpru HEAOCTATOYHOM JOKYMCHTAJIBHOM,
HOPMAaTUBHOM U METOJUYCCKOM
obecrieueHnn




HCCIICOOBaHUA.

I1K-2

Cnioco0eH BecTH mpoiiecc
pa3paboTKu
ABTOTPAHCIIOPTHBIX
CPE/ICTB U MX
KOMITOHCHTOB

3namp  TEOPUI0O O  CaMbIX
COBPEMEHHBIX HH()OPMAIIOHHBIX
TCXHOJIOTUAX W IHPOTrpaMMHBIX

Cpe/CTBaAX, MeTomax HxX
MPUMEHEHUS B
npodeCCHOHAIBHON
JIeSITeIIbHOCTH.

Ymemo HUCIOIb30BaTh
COBpeMEeHHbIe HH(OPMAIOHHBIE
TEXHOJIOTUM U  TMPOrpaMMHBIE
Cpe/CTBa, B TOM YHCIIe
OTEUYECTBEHHOTO  MPOMU3BOJICTBA,
MIPH PEIICHUU 3324
npodeccuoHaNbHOM
JIeITEIIEHOCTH.

Bnaoemsw HaBBIKAMH

IIPUMEHEHHUs CaMBbIX
COBpPEMEHHBIX UH(OPMAIIMOHHBIX
TEXHOJIOTMM ¥ IPOTPaMMHBIX
CPEICTB B PELIECHUU
IIOCTaBJICHHOU 3a7a4H.

JCKITHSL,
nabopaTopHbIe
paboThI
CaMOCTOSITeIIbHAsI
pabora,

3P, T, 3

ba3oBblil ypoBeHb:
BOCIPOU3BO/ICTBO TOJIyUE€HHBIX
3HAaHUU B XOJI€ TEKYILETO
KOHTpOJIS; YMEHUE peliaTh
TUIIOBBIE 33]1a4H, IPUHUMATh
npodeccuoHanbHbIe PEIIeHUS 10
W3BECTHBIM JITOPUTMAM,
MpaBujaM U METOJIUKaM
IHoBbIlIEHHBIN YPOBEHD:
MPaKTUYECKOE TPUMEHEHUE
MOJIYYEHHBIX 3HaHUI B IIpoLiecce
W3Yy4YEeHUs TUCIUTIIUHBI, TOTOBHOCTD
pelaTh NpakTHUYEeCKHUEe 3a1a4n
IMOBBIIICHHOHN CIIOKHOCTH,
HETHUIIOBBIE 33/1a4M, MPUHUMATH
po¢eCCHOHAIBHBIC PEIICHUS B
YCJIOBUSIX HEMOJHOM
OTIpeIeNIEHHOCTH, TIPU
HEJ0CTaTOYHOM JOKYMEHTAJIbHOM,
HOPMAaTHBHOM M METOJIUYECKOM
obecrieyeHnn




Haumenosanue [IpencraBnenue
Ne  |ouenouynorocpenc KpaTkas xapakTepuCcTHKa OLEHOYHOT'O ONCHOYHOI'O CPEACTBA B
oC TBa cpencTaa dOC

Cucrema CTaHAAPTU3UPOBAHHBIX 3aﬂaHHﬁ,

Tect [O3BOJISOIIAs aBTOMATH3UPOBATh MPOLIETYPY .
1 . | ®OoHI TECTOBBIX 3aJaHU
(T) M3MEpPEHUST YPOBHS 3HAHUM HM  YMCHHM
00ydJaroerocs.
CpeAcTBO TPOBEPKHM YMEHUH M HABBIKOB
3amanust 11 3alUThI
[IPUMEHATH  IOJAYyYEHHBIE 3HAHUSA  JUIA
2 3JIP P v nmabopaTopHbIX paboT

[pELICHUS NMPAKTUYECKUX 3a/1a4 C MOMOIIBIO
MHCTPYMEHTAJIBHBIX CPEICTB.

2.1. IlepeyeHnb BONPOCOB 1Jisl IK3aMeHa

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA
OENEPAJIBHOE 'TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXX/IEHWUE BBICHIET'O

OFPA30BAHUA
«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»

e —————————————————————————
(MOCKOBCKHWH MMOJINTEX)

®daxynpTeT HHOOPMATHKH U CHCTEM yrpaBieHus, kapenpa «CMAPT-texHomorum»
JucnuruimHa «Pa3paboTka 3JIeKTPOHHBIX 0JI0KOB YITPaBICHHS»

O6pazoBarensHas nporpamma 01.03.02 «[IpuknanHas MatemMaTika 1 HHPOPMATHKAY,
OII MHTennekTyanbHble CUCTEMBI YIIPaBJICHUS TPAHCIIOPTOM

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. TlpepsiBanus.
2. Apxutektypa nporeccopa AVR

3aB. kadenpoit /E.B. Ilerpynuna/
2.1. [epeuenn Bonpocos ais dk3amena (IK-1, IK-2)

1. Apxwurektypa nporeccopa AVR.
2. Peructpsl obuiero HazHaueHus u AJIY.



Peructp cocrosnusi.

Anpecanusi ycTpolcTB BBOJa-BbIBOAa U naMsatu SRAM.
[IporpaMMHBIN CYETYUK U CTEK.

IIpepsiBanus.

Crioco0wI agpecaruy JaHHBIX.

Oco0eHHOCTH apXUTEKTYpbl MUKPOKOHTPOJLIEPA
Komanzb!l nepecsuiku

. ApudmeTnyecKue 1 JIOrn4ecKue KOMaHIbl

. KoMaH1b! yripaBieHus nporpaMmMon

. Komannp! cpaBHeHus

. KoMaH 161 yc10BHOTO niepexona

. Komanns! ciBuros

. Komannp! yctaHOBKM OUTOB

. Koman/ipl 13MeHeHUs1 OUTOB perucTpa NpU3HaKoB

. JlonosHuTENbHbIE KOMaH/IbI

. Komanzp! pacimmpenHoro Habopa

. Opranuszanust mamsTH.

. IIporpammHas Mmozens.

. 3amuTa KoJla ¥ JaHHbIX

. Kongurypanuonusie saeitku

. Unentuduxarop

. KanmubpoBounas siueiika

. Opranu3zanus namMsaTH NporpamMM U JaHHBIX MUKPOKOHTPOJIIEPOB cemelicTBa Mega
. IlocneroBarenpbHOE MPOrpaMMHUPOBAHHE ITPU BEICOKOM HAaIPSHKECHUHU
. YIIpaBJjieHUE NPOLIECCOM MPOrpaMMHUPOBaHUS

. [IporpammupoBaHue 10 MOCIEN0BATEIBHOMY KaHATY

. Ilepexitouenue B pexum NporpaMMHpOBaHUS

. Yrpasnenuem nporeccom nporpammupoBanus FLASH-namstu
. Yrpasinenue npoueccom nporpammuposanusi EEPROM-namsitu
. [TapannenpHOE MPOrpaMMUPOBAHHE

. ITporpammupoBanne FLASH-namstu

. ITporpammupoBanne EEPROM-niamsitu

. 3amucb EEPROM-namstu

. KondurypupoBanue MUKpOKOHTpPOJIJIEPOB

. I[IporpammupoBanre KOHQUTYPAIIHOHHBIX STYEEK

. IIporpamMmmupoBaHue Y€K 3aIIUThI

2.2. Mepeuens Bonpocos ais 3auera (IIK-1, ITK-2)

No abkowdE

Matrematuyeckue 0OCHOBBI pabOThI IU(GPOBBIX U JOTHUECKUX YCTPOHCTB
OcHoBbI anreOpsl JIoruku. bynesa anredpa.

MuHuM#3aIMS TOTHYECKUX (YHKIIMA U BBIPAKCHHUI

JInogHbBIC KITIOYH

Kiroun na BT

JlnHaMuueckue XapakTepucTuky kinroda Ha bT

Kiroun na 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,

TuIbl CEpUUHBIX JIOTHYECKHUX 3JIEMEHTOB

ba3oBblil a1eMeHT TpaH3ucTOpHO-Tpan3ucTopHou jgoruku (TTJI)
TTJI ¢ OTKPBITHIM KOJJIEKTOPOM

basossle anemenTs! oruku KMOIT

KMOII ¢ Z — Bb1x010M (¢ Z — COCTOSTHUEM)

MyJIbTHILIEKCOPBI, 1EMYIbTUILIEKCOPBI

HIudparopsl, nemmdpaTops

Apudmerndeckuii cymmaTop

[ludpoBbie KOMIIAPATOPHI

CxeMbl KOHTPOJISI YeTHOCTU/HEYETHOCTH
ApudMeTHKO-TOrHUECKUe YCTPOHCTBA

OCHOBHBIE BU/Ibl, CTPYKTYpa U IPUHUUIIBI IOCTPOCHUS TPUTTEPOB
RS—tpurrep

D—tpurrep

T—rpurrep

JK—tpurrep

Peructpsl: kmaccudukanys, CTpyKTypa ¥ MPHHIUIBI TOCTPOCHHUS
[TapannenbHbINA pETUCTP

CrBuraronuii peructp

Cueruuku: knaccuukays, CTpykTypa U IPUHLIUIIBI IOCTPOCHUS
JIBOoM4HbBIE CYETUUKHU

JIBOMUHO-KOIMPOBAaHHBIE CYETUYUKU

[Tudpo-ananorossie npeodpazoBatenu (L{AIT): ocHOBHbIE XapaKTePUCTUKU
LTAII ¢ uupOTHO-UMITYJIBCHON MOIYJISIHEH

ITAIT c cymMupoBaHuEM BECOBBIX TOKOB

[TAIT Ha nepexsrouaeMbIX KOHACHCATOPax

ITAIT Ha ncTOYHUKAX TOKA

ITAII c cymMupoBaHueM HanpsKEHUH

Amnarnoro-mugpossie nmpeodpazoBatenu (ALIT): ocHOBHBIE XapaKTEPUCTUKU
[Mapamnensubrii AL

Mmuorocrynenuatsie AL

MHoroTtakTHbI€ nocienoBarenbHo—napamienbabie AL
Kongeitepnasie AL

AIIII mocneqoBaTenbHOrO cYeTa

AIIIT mocnegoBaTeIbHOTO MPUOTMHKSHUS

AIIT MHOTOTaKTHOTO UHTETPUPOBAHUS

Curma—paensta ALITT



2.3 ®oHa TECTOBLIX 3aaHUNI

(IK-1, [IK-2)

Kakue JBOUYHbIE
CUTHaJIbI JJOJKHBI
OBITH noJlaHbl  Ha
BXO/Ibl A, B, E
JleMyJibTUIIeEKcopa 1:4, 4TOObI
curHaJj X U3 JIMHUU CBA3U
NOCTYNUJ K npueMHUKy 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 moonor X

B3 ——{"
E ]
H & _FO
1
All
T} | H & F!L
12
H & _F:
Bl : 3
T — & | F3
T




Kakue [BOWYHBIE CUTHAJIbI
JIOJDKHBI  OBITb NOJAHbl Ha
Bxoabl A, B, E
JleMyibTUIIeKcopa 1:4, 4TOObI
curHaJ X U3 JIMHUM CBSI3U
NOCTYNUJ K IPUEMHUKY

F17?

113 mmrot X
B — |

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 = H & | Fo
2 1
All
™ I_: & _Fl
H & | F2 [IpaBUJIbHBIN
Bl %H ;
H &]F3
4
E=0;A=0;B=1
Kakue [ABOWYHBIE CUTHAaJbl
NO/DKHBl  OBITH IOJAHBI  Ha E=1;A=0;B=0
Bxoabl A, B, E, 4T0OBI curHas c
MCcTOYHUKa D2 npoures Ha E=0;A=0;B=1
E|.d
DO : E=0;A=1;B=1
1
2 A}J Dl Z E=1,A=1;B=0
L ] & | B
B|1 I 3
D3 .
T 1 & [IpaBUJIbHBIN
4
BbIX0Z F MysbTuILIekcopa 4:1
E=0;A=1;B=0
Kakyve JIBOWYHbIe CHUT'HaJbI
NO/DKHBI  ObITH  IOJAaHbI Ha E=1,A=0;B=0
2 | Bxoanbl A, B, E, 4To6BI curuan c
4 | uctouyHuka D3 npoiies Ha E=0;A=0;B=0

BbIxoA F MysbTumiiekcopa 4:1

E=1,A=1B=0




Do

&

=
|
LT
v e
’|_|
L

Bl1 3
T D3
&

E=0;A=1;B=1

[IpaBUJIbHBIN

MI/IHI/IMI/IBI/IpOBaTb JIOTHYECKYIO

bYyHKIMIO 3-X epeMeHHbIX F=0
F=A-B-C+A'B-C+A-B-C+AB-C
F=B-C
[IpaBUIBHBIN
F=A-B+B-C+A-C
F=AB
F=1
Kakoe MakcuMaJibHOe 4YMCJIO
MMITyJIbCOB MOJICUMThIBAET 5
CUETYHUK-/IeJIUTeNb 10 IpUXoaa
6
()_1 (;)2 w
+1—LLTrr TT [IpaBUJIbHBIN
7
K¢ RO rR_&
B MCXOJJHOE COCTOSIHUE? 8
9
Kakoe MakchMaJsibHOE YHCJI0
MMIIyJIbCOB MOACYUTHIBACT 11
CUETYHUK- JIeJIUTEJb 10 TPUX0oa
B UCXOJIHOE COCTOsIHUE? 12
Q Q, [IpaBUIBHBIN
n—Trr B 13
R ¢
[ 14

15




Kakoil koadpoduuumeHT cuyeTta

Kcu uMeeT CYETYUK, 3
H306pa>KeHHbIﬁ Ha cxeme? HpaBHﬂbeIﬁ
Q Q, Q, 5
+1—TrT T T
6
¢ oR_9 N
7
8
CKOJIBKO CYETHBIX TPUITEPOB
noTpeodyeTcs JUISl 4
CYMMHUDYIOIIETO CYETYHUKA C [IpaBUIBbHBIN
koapPunentoM cueta Kcuy = 5
22 TmpU KX NOCJe[0BaTeJbHOM
BKJIDOYeHUU? 6
7
8
Kakoe 4ucio mpejacraB/ieHO B [IpaBUIbHBIN
NIBOUYHOM KOJi€e: 69
10001017
73
57
81
87
Kakoe 4wucso mnpejcTaB/ieHO B
JIBOUYHOM KOZe: 13
110117
29
32
[IpaBUIBHBIN
27

21




CUHXpOBXO[ TpuUrrepa
Ha3bIBAeTCA NPAMBIM
JAUHAMUYECKUM, eCJH ...

OINPOKHUAbIBaHUE TPUITEPA
NPOUCXOAUT MO MOTEHIUATY
jgor. 1

OIIPpOKHAbIBAHHE TpUTITEPAa
IIPONUCXOANT I10 IOTEHUOHNAJTY

Jgor. 0

ONpPOKHAbIBAHHWE  TpPUITEpPa
IPOUCXOJHUT 10 Mepenaay
NOTeHIMaja ¢ Jior. 1 Ha JioT.
0

ONPOKUJbIBAaHWE  TpUITEPA
NPOUCXOJUT IO Nepenajy
noTeH1KaJsa c jor. 0 Ha Jjior.1

[IpaBUIbHBIN

OH CUHXPOHU3UpYyeT paboTy
BHEIIHUX YCTPOUCTB C
COCTOSIHUEM CaMOro

TpUrrepa




Kakas U3 AuarpamMm
paBUJIbHO OTpaXkaeT
paboTy JIOTUYECKOTO
3jieMeHTa?
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F
‘ H |_| t | IIpaBUJIBHBIA
3anuuuTe U YIOPOCTUTE
ypaBHeHUE JIOTUYECKOH F=0
¢oyHkuuu F, peanusyemont
CXeMOU: F=B+A
3
4 F=AB
F=B+A
Fe [IpaBUJIbHBIN
Kakasa u3 Avuarpamm |
NPaBUJIbHO oToOpakaeT Q-’ |'t
paboTy ycTpoiicTBa?
D Q Q HpaBI/IiIbeIbI
t %1
~C| o0
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N i @
- nnoonne | omr t
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3




3anuimmTe W YIPOCTHUTE
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1. Kakoe onpeznenenue MUKpOIpoleccopa mojgHoe.

a) + nudpoBas HHTETPAJIbHAS CXeMa, IPeTHA3HAYCHHAS JIJISl BHITIOJHEHUS apU(PMETHICCKUX
Y JIOTUIECKUX Oleparuii, 00padoTKH HHPOPMAITUH TI0]] YIIPABICHHUEM IPOTPaMMBI, BBITOJIHCHHAS 110
texronoruu bUC nmu CBUC,;

0) mudpoBasi HHTErpaIbHAsI CXeMa, IPSIHA3HAUCHHAS JIJISl BBIMIOTHCHHUS apU(PMETHICCKHX U
JIOTUYECKUX onepanuii, 00padoTku nHdopmanuu, BeinonHeHHas 1o texnojoru BUC nimu CBUC;

B) MHTETpaJIbHAS CXeMa, IPeHA3HAYCHHAS TSl 00paOb0TKH WH()OPMAIIUY U BBITOJTHCHHAS
o trexaonoruu bBUC unu CBUC;

r) nudpoBast HHTErpajIbHas cXeMa, MPeTHA3HAUYCHHAS JIJISl BBIMIOTHCHHS apU(PMETHICCKUX 1
JIOTUYECKUX Omeparuii, 00paboTku HHPOPMAIIHH.

2. YUTO0 nmoHMMaeTCs oA MUKPOIPOLECCOPHBIM KOMILJIEKTOM?

a) HabOp MUKPOCXEM OJTHOI U TOMH e CepHH;
0) pa1 MUKpOIIPOLIECCOPOB OJTHON U TOM ke (pupmsl;

B) + HAOOp MHTETPANbHBIX CXEM, H3TOTOBIIEHHBIX HAa OJHOM TEXHOJOTMYECKOM YpPOBHE,
COBMECTHUMBIX I10 3JIEKTPUUECKUM, HH(POPMALMOHHBIM U KOHCTPYKTHUBHBIM ITapaMeTpam, BXOASIINX
B COCTaB OHHOﬁ CCpUHM U MPEAHAZHAYCHHBIX I CO3JaHUSA MUKPOIIPOLUECCOPHBIX CUCTEM;,

') HA0Op UHTETPATBHBIX CXEM, H3TOTOBJICHHBIX Ha OJHOM TEXHOJIOTHMUECKOM Oasuce,
COBMCCTHUMBIX TIIO OJJICKTPUYCCKHM, HHq)OpMaHHOHHBIM N KOHCTPYKTHBHBIM IIapaMC€TpaM H
MpeIHa3HAYEHHBIX TSl CO3/IaHUsI MUKPOIIPOILIECCOPHBIX CUCTEM.

3. Kaxoit Habop 0710K0B 00s3aTENHHO JOJDKHA COJIEPkKATh MUKPOIIPOIIECCOPHAs
cucrema?

a) AJIY, namsth, unTepgeiicHbie 6JI0KH, TaltMephl, YyCTPOICTBA BBOIa-BbIBO/IA;
6) + AJIY, namsTh, ycTpOICTBO yIpaBieHus, yCTpOICTBa BBOIa-BbIBO/IA;
B) AJIVY, onepatuBHas MaMsTh, yCTPOWCTBO YIIPaBJIEHUs], yCTPOWCTBA BBOJA-BbIBO/A;

r) AJIY, nocrosiHHas NaMsTh, ONIEpaTUBHAS IAMATh, YCTPOICTBO yIpaBIeHUS.

4, B dem cocToST OCHOBHBIE pa3auyus MEXKIY MPUHCTOHCKOM W TapBapACKOU
ApXUTEKTypamMu?
a) TOJIbKO B Ha3BaAHUSX;
0) B pa3psIHOCTH;

B) B HAJIMYMH SHEPTOHE3aBUCUMOM MMaMATH IPOrpamm;




') + B ICIIOJIb30BAaHUH JIMOO OJTHOM 001IeH, MO0 ABYX pa3feIbHBIX MarucTpaie s
oOparieHus K MporpaMMaM M JTaHHBIM.

S. Yem oTnuyaeTcsi CHHXpOHHAsE MarucTpailb OT ACUHXPOHHOM.
a) UCII0JIb30BAHMEM CUTHAJIa CHHXPOHU3ALNH;

0) + OTCYTCTBHEM CHUTHAJIa OOpPAaTHOU CBSI3H;

B) OZJHOBPEMEHHBIM HCII0JIb30BAHMEM CUTHAJIOB CHHXPOHU3ALUU U OOPAaTHON CBSI3U;

I') CKIIOHHOCTBIO K 3aBUCAHUIO.

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

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

06) + CISC apxwurekTypa HCIOJIb3yeT Oonblioil Habop komaHxa pasHoi mHbl, RISC
apXHUTEKTypa WCIOJb3yeT HEeOOIbIIOW HaOOp KOMaHI OAMHAKOBOW AinuHbI 1 VLIW apxutexTypa
WCTOJB3yeT HAa0Op UIMHHBIX KOMaH, OOECIEeYMBAIOIINX OJHOBPEMEHHOE MNpPOTPaMMHPOBAaHHE
pabOoTHI HECKOJIBKHUX ONEPAIIIOHHBIX OJIOKOB;

B) CISC apxurektypa ucnoib3yeT 00JbII0i HAOOp KOMaH ] OJUHAKOBOM MynHbI, RISC
apXHUTEKTypa HCIOJIb3yeT HEeOOIbIIOW Ha0Op KOMaHI OAMHAKOBOW JiuuHBI U VLIW apxutekTypa
UCHOJb3yeT HabOp JUIMHHBIX KOMaHJ, O0ECHeuMBAIOLIMX OJHOBPEMEHHOE MpPOrpaMMHUpPOBaHUE
pabOoThI HECKOJIBKUX ONEepaIlMOHHBIX OJIOKOB;

r) CISC apxuTekTypa HCIONB3yeT HeOousblIoN Habop KomaHa pa3Hoil mimHbl, RISC
apXUTEKTypa UCHOJb3yeT HeOObIIoW HabOp KOMaHJ OAMHAaKOBOW ainuHbl U VLIW apxutextypa
UCMOJb3yeT Ha0Op JUIMHHBIX KOMaHJ, OOECIEeYMBAIOIIUX OJIHOBPEMEHHOE IPOrpaMMHPOBAHNE
paboTHl HECKOJIBKHUX OMEPAIMOHHBIX 0J10K0B;S, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxutextypst MIT1?

a) CTPYKTYpa HE BKIIFOYAET TOJIbKO METO/IbI aJIpecallly;

0) + apXWUTEKTypoH MHKpOIpOIECCOpa HA3bIBAETCSI KOMIUIEKC €ro amnmapaTHbIX |
MIPOrPaMMHBIX CPEJACTB, MPEAOCTABISIEMbIX IOJb30BATENI0, a CTPYKTypa MHKpOIpoLeccopa
OTIpesieNIsieT COCTaB M B3aMMOJIEHCTBHE OCHOBHBIX YCTPOMCTB M OJIOKOB, pa3MEUICHHBIX Ha €ro
KpHUCTaJIE;

B) CTPYKTYPON MHMKpPOIIPOLIECCOpPA HA3bIBAETCSI KOMILIEKC €0 annapaTHbIX U IPOrPaMMHBIX
CPEICTB, MIPEIOCTABIIAEMbIX MTOJIB30BATEINI0, & APXUTEKTYPa MUKPOIIPOLIECCOpa OMPEIEsIeT COCTaB U
B3aMMO/ICIICTBIE OCHOBHBIX YCTPOICTB U OJIOKOB, pa3MEILIEHHBIX Ha €r0 KpUCTalIe;

I') apXUTEKTYpOll MMKpPOIIPOLIECCOpA HA3bIBAETCA KOMIUIEKC €ro NPOTrpaMMHBIX CPENCTB,
IIPEIOCTABIIAEMBIX IOJIB30BATENI0, @ CTPYKTypa MHMKpPOIPOLECCOpa OINpEAeIsieT COCTaB U
B3aUMOJICHICTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX HA €ro KpUCTAJLIE.

8. Haiinute 0CHOBHBIE HETOCTATKU ACUHXPOHHBIX MarucTpaicu.

a) + CKJIOHHOCTb K 3aBHCAHHIO, CIIOKHOCTh HHTEP(EHCHBIX OJIOKOB;



0) CKJIOHHOCTh K HEYCTOMUMBOU paboTe, CII0KHOCTh HHTEP(PEHCHBIX OJIOKOB;
B) CKJIOHHOCTb K 3aBHCaHHIO, TOBBIIICHHBIC TPEOOBAHMSI K Pa3psIHOCTH MUKPOIIPOIECCopa
T') IOBBIIIIEHHBIE TPEOOBAHMS K TAKTOBOM Y4acTOTE MUKPOIPOIIECCOPa, CKIOHHOCTh K

3aBHCAaHUIO.

9. B 1eMm cocTouT crienuduka muH agpeca U JaHHBIX ?
a) OHU UMEIOT OJMHAKOBYIO IMPUHY;

0) oan 00€ JBYHANPABJICHHBIC;

B) IIMHA ajjpeca BCer/ia JAByHalpaBlIeHHasl, a IIMHA JAaHHBIX MOXET OBITh KaK

HBYHaHpaBHeHHOﬁ, TaK U OHHOHaHpaBHCHHOﬁ;

I) + IIKMHA JaHHBIX BCErJa JBYHAIIPABICHHAs, a IIMHA aJpECca MOKET OBbITh KaK
JBYHAIIPaBJICHHOM, TaK ¥ OJJHOHAIIPABJICHHOM;

10.  Ha xakue cTymneHu aenuTcs 6-cTyneH4arbiii kouseiiep B MI1?

a) BEIOOpKa 0YepeIHOM KOMaH 1bl, AEKOJUPOBAaHUE OYEPEIHOM KOMaH 1bl, (POpMUPOBAHKE
azipeca OIepaHjia, 0KUIAHNE, BBIIIOJIHEHNE Ollepallui, pa3MELICHUE PE3yJIbTaTa B IAMSTH;

0) -+ BBIOOpKa OYepeTHON KOMaH/Ibl, IEKOIMPOBAaHIE OUEPEIHON KOMaHIbl, (hopMupoBaHHe
azpeca oIepaHza, IPUEM ONEPaHIa U3 MAMATH, BBIIIOJHEHHUE ONIEPAlMK, Pa3MELICHUE PE3yJIbTaTa B
IIaMsATH;

B) BbIOOpKa ouepeHON KOMaH Ibl, IEKOAUPOBAHUE OUEPEAHON KOMaH/Ibl, IPOCTOH, IpUEM
OINEpaH/1a U3 MAMSTH, BBIIIOJHEHUE ONEPALUH, Pa3MEILEHNE PE3YNIbTaTa B IaMSATH;

I') BEIOOpKa 04YepeIHOM KOMaH/Ibl, I€KOAMPOBAHUE OUYEpeTHON KOMaHIbl, (JOPMHUPOBAHUE
azpeca onepanaa, 0)kKUIaHKe, IPUEM OIEPAH/IA U3 ITAMSITH, BBIIIOJTHEHUE ONEPALIUH.

11. Haiinute r1aBHOE NpeuMylieCTBO ACUHXPOHHBIX MaFHCTpaHCﬁ nepen
CUHXPOHHBIMHU.

a) UCTOJIb30BAHUE CUTHAJIA KBUTHPOBAHUS,

0) TOBBILLICHHAS CII0)KHOCTh UHTEPPEHCHBIX OJIO0KOB;

B) + BO3MOXKHOCTH Pa0OTBI MHKPOTIPOIIECCOpa ¢ KaXIbIM U3 YCTPOHCTB ¢ MAaKCHMAaJIbHO
BO3MOKHOM JIJIS1 HETO CKOPOCTBIO;

I') YBEJIMUYEHHOE KOJMYECTBO JIMHUHN IINHBI YIPABICHUS.

12. Kak o0ecriedynBaeTcsi BO3MOXXHOCTh PabOTHI HECKOJNBKHX MOJYJICH Ha OHY

JIMHUIO LIUHBI.

a) MyJbTHIICKCUPOBAHUEM JINHUH;

0) + MCII0JIb30BaHUEM BBIXOJHBIX KACKAJOB HCTOYHUKOB CUTHAJIA C 3 COCTOSTHUSIMU;

B) + UCIIOJIb30BaHMEM BBIXOJHBIX KaCKaJJOB MCTOYHHUKOB CHTHAJIA C OTKPBHITHIM
KOJIJIEKTOPOM;

F) + HUCII0JIb30BAHUEM BBIXOIHBIX KACKAJ0B HCTOYHUKOB CUTHAJIA C 3 coCTOSTHUSIMU JTH0O0 C



OTKPBITHIM KOJIJIESKTOPOM.
13. YeM oTanyaercs CHUCTEMa C JIBYXITUHHOW OpraHu3aIMneH
oT CHCTEMBI C MYJIbTHUIUICKCHPOBAHHOM IIIMHOM aJipeca - TaHHBIX.

a) + TOJBKO Ha3BaHUEM;
0) pa3psAIHOCTHIO;

B) HAJINYMEM HECKOJIbKUX OINEPallMOHHBIX OJIOKOB;
') TUTIOM apXUTEKTYPHI.

14. Yewm oTnuyaercs MHKPOKOHTPOJUIEDP OT YHHUBEPCATIBLHOTO MHKPOIIPOIIECCOpa.
a) Ha3BaHHEM;
0) pa3psAIHOCTBIO;
B) + HaJIMYMEM SHEPrOHE3aBUCHMOM MaMsITH IIPOTPaMM;

T') TUTIOM apXUTEKTYPHI.

15. Mukpomporeccopsl Kakoi TPYIIIbI ABISIOTCS CaMbIM MAacCCOBBIM H3JICIIHEM
CPEBCEX MUKPOIIPOIIECCOPOB.
a) 1 pOoBbIe CUTHATBHBIE MPOIECCOPHI;
0) yHHBEpCAIbHBIE MUKPOIIPOILIECCOPBI;
B) + MUKPOKOHTPOJIIIEPHI;
I') CEKIHOHUPOBAHHbBIE MUKPOIIPOIIECCOPHI.
16.  Yro moHMMaETCs O] pa3psAAHOCTHI0 MUKPOITPOIIECCOpa.
a) Pa3psAIHOCTH LIMHBI apeca;
0) + pa3psIIHOCTH IIUHBI JAHHBIX;
B) pa3psIIHOCTD IIUHBI yIIPABICHHUS,

T') pa3psAIHOCTh PETUCTPOB.

17. B kakoil XpOHOIOTHYECKOW IOCIIeJOBATETFHOCTH MEHSIACh Pa3psSAHOCTh
MHUKPOTpOIIECCcopa.
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 XpOHOJOTMYECKOW IOCIEAOBATEILHOCTH MEHSJIACh Pa3psAIHOCTh
IIMHBI a/Ipeca MUKPOIpoIeccopa.
a) 8, 16, 32, 64;
0) 4, 8, 16, 32, 64;
B) 8, 16, 20, 32 ,64;



r)+ 8,16, 20, 24, 32, 64.

19.

a) OXKUJAHUE;

Kakue npuynHbI CHXKAIOT TPOU3BOJUTENILHOCTh KOHBEHEpa.

0) MPOCTOM U BETBJICHHUS;

B) + MPOCTOMH,

OXKHAaHUEC U BETBJICHUA,

F) OXXHAaHUEC U BETBJICHUA.

20.

C yem cBsI3aHO OKMJIaHUE MPU pabOTe KOHBeEWepa.

a) HU3KOW TaKTOBOW YaCTOTOM;

MpeAIICCTBYIOIUX KOMAHJAAX

B) BBIIIOJTHECHUEM BETBJICHU A,

F) HCAOITYCTUMBIM KOJJOM KOMaHIBI.

21.

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

a) 50%;
0) 99%;
B) 95%;
r) + 80%.

2.4 Bonipocsl AJ1s1 3a1MMThI J1a00paTOPHBIX padoT

D

0) + OTCYTCTBHEM HYXHBIX 3HAU€HUH ONeEpaHIoOB, KOTOpbIE (HopMUPYIOTCS
Kakass  BeposSTHOCTp NPAaBWIBHOTO  MNPEACKa3aHUs  BETBJICHUS
UCIOJIb30BAHUYU CTATUCTUKU (BEPXHsS I'PAHULIA).
Kakass  BepOATHOCTb  NPABWIBHOTO  MpPEJICKAa3aHHUsl  BETBJICHHS
UCIOJIb30BAHUS CTATUCTUKHU (BEpXHsIs IPAHUIIA).
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3. 3anummuTe M YOpOCTUTE ypaBHEHUE JIOTHYECKON GyHKIMU F, peain3yemoii cxeMoii:
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4. TlocTpouThs BpEMEHHYIO AMAarpaMMy CHTHajia Ha Bbixoze Q.
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5. Hcnonw3ys Teopemy ne Moprana, 3anucath npasble 4acTi paBeHcTB: a) X OY 0 Z 07
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7. TlocTpouTh BpEMEHHYIO IUarpaMMy CUTHaia Ha Bbixoze JID




A
[] [
B
&1 LE t
CH G )
F
t

8. TlocTpouTh BpeMeHHYIO IHarpaMMy CUTHasa Ha Beixone Q:
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10. TTocTpouTh BpEMEHHYIO AHarpaMMy CHTHajIa Ha Bbixoje Q.
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11. [ocTpouTh BpeMEHHYIO TMarpaMMy curHaia Ha Beixojie Q.
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12. [locTpouTh BpeMEHHYIO TMarpaMMy curHaia Ha Beixoje F.
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14. TlocTpouTh BpeMEHHYIO JHUarpaMMy CUTHaia Ha Bbxoze Q.
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15. 3anumuTe U ypocTUTe ypaBHeHue iornueckoil pynkuu F, peannzyemoit cxemoit:
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16. [TocTpouTh BpeMEHHYIO TMarpaMMy curHaia Ha Beixoje Q.
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17. IlocTpouTh BpeMEHHYIO MarpaMMy CUrHaJjia Ha Beixojie Q.
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18. 3anumuTe 1 yrpocTUTe ypaBHeHue iorndueckoil pynkuu F, peannzyemoit cxemoit:
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19. 3anumuTe U ynmpocTUTe ypaBHEeHHE Jornueckon GpyHkiuu F, peannzyeMoi cxemoii:
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20. ITocTpouTh BpEMEHHYIO TUarpaMMy CUTHaia Ha BbIxoze Q.
L 1 C
e 1000000

XC (;)
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23. IlocTpouTh BpEMEHHYIO TUarpaMMy CUTHaia Ha BbIxoze Q.
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