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Pabouast mporpamma paspaborana B cooTBeTcTBHU ¢ DenepanbHbIM rOCyIapCTBEHHBIM
o0pa3oBaTeIbHBIM ~ CTAaHJAPTOM BBICIIEr0 OOpa30BaHUS 10 HANpPaBJICHUIO TOJATOTOBKU
23.03.03 DOkcmiyaranusi TPaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIIUH M KOMIUIEKCOB, YTBEPKICH-
HBIM ITpHKa30M MHUHHCTpa HAyKU U BbIciero oopasosanus Poccuiickoit @enepanuu ot 07 aBry-
cra 2020 roma Ne 916.

Paboyas mporpamma yTBepKIeHa Ha 3acelaHuH Kadeapbl CENbCKOXO3SAWCTBEHHBIX Ma-
IIMH, TPAKTOPOB M aBTOMOOMIIeH (mpoTokoa Ne010122-11.ot1 15.06.2023 r.)

3aBenyrommii kadgeapoi Opoounckuii B.H.

%HHCL

Pabouas mporpaMma peKOMEHJ0BaHa K MCIIOIb30BAaHHIO B YU€OHOM IPOIecce METOJude-
CKOW KOMHCCHEH arpouHkeHepHoro dakynbreta (mpotokos NelO ot 22.06.2023 r.).

P

IIpencenaresib METOAUYECKON KOMUCCHH — Koctukos O.M.
IIOAITUCH

PenenszenT padoueil mporpaMmmabl
nupektop «O00 Cepsucrex-BPH»» ILE. IluBoBapos
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1. O0mas xapakTepucTUKAa JUCHUNITHHBI
1.1. Heab aucuynjanHbI

[Tpuobperenne 0OydaromMUMUCs 3HAHUK O 0a30BBIX MPUHIIMIIAX PAOOTHI U KOHCTPYKTHB-
HBIX 0COOEHHOCTSIX MHUKPOIPOIIECCOPHBIX CHCTEM YIPABJICHUS, IPUMEHIEMBIX B COBPEMEHHBIX
aBTOMOOWIISX, a TaKke 000pYyA0BaHUH, HEOOXOIUMOM IS MX (PYHKITHOHUPOBAHUSI.

1.2. 3agayy JUCHUMIMHBI

- M3yYeHHUE TPUHIMIIOB PabOThl MUKPOIPOIIECCOPHON M 3JIEKTPOHHOW TEXHUKH, YCTa-
HOBJICHHOM Ha TPaHCIIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTMUECKUX MalllMHAX U 000py/10BaHUN;

- U3y4EHHE NPUHLHUIIOB CO3JaHUs aJITOPUTMOB, MCIOJHIEMOIO KOJIa U IPOrpaMMHUPOBaA-
HHUsI MUKPOIIPOLIECCOPHOM TEXHUKH, a TAKXKE CO3JaHUS IPOCTEUIINX CUCTEM YIIPABJICHUS.

1.3. IlpeameT AUCHMIIIMHBI

[MpuHIMIE co3MaHusS U PYHKIIMOHUPOBAHUS MHKPOIIPOIIECCOPHBIX CHCTEM YIIPABICHUS
COBPEMEHHBIX aBTOMOOHIICH.

1.4. MecTo AucHUIIMHBI B 00pa30BaTe/IbLHOM IporpaMme

Huctunmuaa b1.0.29 «MukpomnporieccopHas TeXHUKa B aBTOMOOWJIBHOM TPAHCIIOPTE)
OTHOCHUTCS K 0053aTeIbHOM YacTH 00Ka 1 «J[MCIUTUTHED).

1.5. BzauMocBs3b ¢ APYrMMH AUCHUIIIMHHAMHA

Huctunmuaa b51.0.29 «MukpomporieccopHass TeXHUKa B aBTOMOOMJIBHOM TPAHCIIOPTE»
cBs3ana ¢ gucrumuinHaMu b1.B.10 «DnekTpoTexHuka u 31eKTpooOopya0BaHUE TPAHCTIOPTHBIX U
TPaHCIIOPTHO-TEXHOJOTUYECKUX MaImMH U KoMmruiekcoBy», b1.0.30 «O0mas »1eKTpoTeXHUKa U
AIIEKTPOHUKA.
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2. Il.nanupyemble pe3yJbTAThI 00y4EeHUs M0 JMCHUIIMHE

Komnerenuus HNuaukarop A0CTHKEHUs KOMIIETEHINHU
Kona Coaepixanue Kon Coaepixanue
CrnocobeH MOHUMATh 34 | OCHOBHbIC NPHHIMUTIBI i METOJMKH CO3/IAHHS COBPEMEH-
NPUHLOUIBL  pabOTHI HBIX aBTOTPOHHBIX CUCTEM aBTOMOOMIICH
COBPEMEHHBIX  HH- | ;5 | AHATH3HPOBATD OJIOK—CXEMBI AITOPUTMOB pabOTHI MHUK-
OITK- (bOpMaIEI/IOHHI)IX TeX- PONPOLECCOPHBIX CHCTEM YNIPaBIeHHS
4 HOJIOTHH M WCIONb- |y, | CO371aBaTh NPOCTEHIINE CXEMBI MUKPOMPOLIECCOPHBIX
30BaTh WX JJIs pelie- YCTPONCTB, MPOU3BOIUTH HX HACTPOHKY M PETYIUPOBKY
HUs 3agad  mpodec- UCTIOJIB30BaHUST  MTPO(PECCHOHATBFHOTO  MTPOTPAMMHOTO
CHOHAJIBHOU nesi- | H3 | oGecnieyeHust s CO3[aHUs MPOIITUBOK U MX 3alHUCH B
TEIILHOCTU [13Y MHuKpOIPOIECCOPHBIX CUCTEM YIPaBJIECHUS
Crnioco0OeH opranuzo- 312 00IIyI0 BHYTPEHHIOIO CTPYKTYPY MUKPOIPOIIECCOPOB, U
BaTh  TEXHUYECKOE CHCTEM Ha UX OCHOBE
oOcily’)KuBaHUE U pe- AHATM3UPOBATh CXEMOTEXHHKY MHKPOMPOIIECCOPHBIX
K1 | MOHT TPaHCIOPTHBIX YCTPOWCTB, a TaKxKe AMArHOCTHPOBATE  BO3MOXKHBIE
" TPAHCIOPTHO- | ;| MPUYHHEI HX HEHCIPABHOCTEH
TEXHOJIOTUIECKUX

MalllUH W KOMIIJICK-
COB
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3. O0béM qMCUMIIMHBI M BUABI padoT

3.1. Ounas ¢opma o0y4eHus

IToka3arenu CeM8e “TP | Beero

OO0r11ast TpyI0EMKOCTB, 3.€./4 3/108 | 3/108
OO0mas KoHTaKTHas paboTa, u 38,15 38,15
OO6mas camocTosiTeNbHas paboTa, 4 69,85 69,85
KonTakTHas paboTta npy npoBeAeHNN YIeOHBIX 3aHATHI, B T.4. (1) 38,00 38,00

JIEKIIUHA 14 14,00

J1a00paTOPHBIE-BCETO 24 24,00

B T.Y. PAKTHYECKasl MOATOTOBKA -

MPAKTUYECKHUE-BCETO -

B T.Y. IPAKTHYECKAasl MOATOTOBKA -

WHIMBHTyJIbHBIE KOHCYJIBTAIIMH ITPH BHITIOJIHEHUH KYPCOBOTO MTPOEKTA -

WHIMBHTyIbHBIE KOHCYJIBTAIIMH ITPH BHITIOJTHEHUH KYPCOBOM PabOTHI -
CamocTosrenbHas paboTa npy NPOBEICHUH YU€OHBIX 3aHATUH, U 61,00 61,00
KonrtaktHas pa®oTa mpu NpoBEACHUM MPOMEXKYTOUHOM arTecTtanuu o0y- 015 015
Yarolmuxcs, B T.4. (4) ’ ’

TPYIIOBBIE KOHCYIbTAIUU -

KYpPCOBOM MPOEKT -

KypcoBasi pabora -

3a4er 0,15 0,15

3a4eT C OLIEHKOM -

9K3aMEH -
CamocrosTenbHas paboTa pu MPOMEKXYTOYHOM aTTeCTaluH, B T.4. (1) 8,85 8,85

BBINTOJIHEHUE KYPCOBOTO MTPOEKTa -

BBINOJIHEHUE KYPCOBOM PabOTHI -

MOJITOTOBKA K 3a4ETy 8,85 8,85

IIOJITOTOBKA K 3a4€Ty C OIIEHKOU -

MOJITOTOBKA K YK3aMEHY -
®opma NpoOMeKYTOUHOH aTTECTAINH 3a4eT 3a4eT

3.2. 3aounas popma o0y4eHHs
IMoxka3aresnn K)épc Bceero

OOm1ast TpyI0EMKOCTB, 3.€./4 3/108 | 3/108
OO6mras koHTakTHas paboTa, 4 10,15 10,15
O6mas camocrosiTenbHas paboTa, 4 97,85 97,85
KonTakTHas paboTa npu NpoBeAeHNUN YIeOHbIX 3aHATHI, B T.4. (1) 10,00 10,00

JIEKITUH 4 4,00

71a00paTOPHBIE-BCETO 6 6,00

B T.Y. IPaKTHYECKasl MOATOTOBKA -

IPAKTUYECKHUE-BCETO -

B T.Y. IPAKTHYECKasl MOATOTOBKA -

VHIMBUyaJIbHbIE KOHCYJIBTAIIMH ITPH BBINIOJIHEHUH KYPCOBOTO ITPOEKTA -

WHMBUyaJIbHbIE KOHCYJIBTAIIMH NPH BHITIOJHEHUH KYPCOBOM pabOTHI -
CamocrosiTenbHas padoTa NpU NPOBEJCHUN YUEOHBIX 3aHATHH, U 89,00 89,00
KonTakTHas paboTa mpu NpOBEIEHHUU IMPOMEKYTOUHOM aTTecTaluu o0y- 0,15 0.15

Yaloumxcs, B T.4. (1)
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I'PYIIIOBBIE KOHCYJIbTALlUU

KYPCOBOM IPOEKT

KypcoBas paboTta

3a4€CT

0,15

0,15

324ET C OLIEHKOU

OK3aMCH

CamocrosiTenpHas paboTa Mpu MPOMEKYTOYHOH aTTecTanu, B T.4. (4)

8,85

8,85

BBIIIOJITHCHHUEC KYPCOBOTI'O ITPOCKTA

BBINIOJIHEHUE KYPCOBOW pabOThI

IMOJATOTOBKA K 3a4€Ty

8,85

8,85

ITOJTrOTOBKA K 3a4ETy C OLEHKOMU

IIOJATOTOBKA K 9K3aMCHY

dopma NPOMEKYTOUHOM aTTECTANH

3a4€CT

3a4€CT
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4. Conep:kanue JUCUUIIUHBI
4.1. Copepxanne JMCHUILIMHBI B pa3pe3e pa3/iesioB U M0Pa3/ies10B
Pazgen 1. BBenenne B MEKpPONpPoLeccOpHyIo TexHUKY. OcHOBBI fi3bika CH

[onpaznmen 1.1 OcHOBBI IUPPOBOH, AHATIOTOBOW M MUKPOIIPOIIECCOPHOM TEXHUKH.

Hanpsoxkenne m Tok. Pesuctopel u nenurenu HanpspkeHus. Konaencatopsl. uoasl u
ceeroauoabl. Pene. [IpuHIMIBI pabOTHl MPOCTEHIINX AMEKTPOHHBIX Ierneil. TeopeTndyeckue oc-
HOBBI MUKPOTIPOLIECCOPHBIX CUCTEM PErYIMPOBAHUS U YIIPABICHUS.

[Mompazaen 1.2 OcoOGeHHOCTH MUKPOKOHTPOJUIEPOB, MPOIIECCOPOB MUPPOBOH 00pabOTKH
curHaioB (I[1IIOC) u ynuBepcaabHBIX MPOIECCOPOB.

Flash u Eeprom namste, u €€ 0coOeHHOCTH. THITBI TIPECTABICHHS YHUCEN — JACCATUIHOE,
JBOMYHOE U HIecTHaarepuyHoe. OtoOpakeHne 4ucen B NaMsITH MUKPOKOHTposuiepoB. CTpyk-
Typa mpocreiien mporpaMMbl Ha sizbike Cu. CunTtakcuc sizpika Cu. Co3nanue mpoeKkTa U Haru-
CaHWe TPOrpaMMHOTO Koja B cpene paspaborku Atmel Studio. TTopTsl BBo/a-BBIBOA MHKPO-
koHTposutepoB ATmega8A. Peructper DDRX, PORTX u PINX. Ympasnenne HaOOpoM CBETOIH-
0JIOB.

[Tonpaznen 1.3 CunTtakcuc apudmerrndeckux orneparuii Ha si3pike Cu.

Cnuroseie onepanuu U ux obo3nadenue. Jlormueckue oneparuu U, NI u UCKITIO-
YAIOIIEE WJIN. Mcnonbs30BaHNE JTOrMYECKUX ONEpAIUi ISl YIIPABICHUS OTACIbHBIMU BBIBO-
namu nopToB. JlupektuBsl mpenpoieccopa #include <> u #define — ux rpamoTHOe MCMONIB30BA-
Hue. CTpyKTypa CEMHUCErMEHTHBIX MHJIUKATOPOB M OTOOpakeHHe yucen Ha Hux. Llukiandeckue
omepanuu ¢ ucrnonb3oanuem komang for(;;){}, while(){}, do{}while(), break u continue . Orre-
paropsl BetBaeuus if() {} else{}, case(). Tunsr manubix B s3eike Cu — char, int, float u double.
PesepBupoBanue namatu. MHunmanuzanus M co3JaHue NEPEMEHHBIX B Koje mporpammsel. Co-
3/laHu€ MAaCCUBOB JAHHBIX pa3HbIX TUNOB. KoHCTaHTHBIE THIIBI JaHHBIX. OTOOpakeHHE HAa CEMU-
CEerMEHTHBIN UHIUKATOP HU(P C UCTIOIB30BAaHUEM MacCCHBOB

Pa3znen 2. Illpunuunsl padoThl, a Tak:xke KOHGUTypHpoBaHue nepudepuu MHKPO-
NPOLECCOPOB

[Tonpasnen 2.1 [IpepbiBaHK€ BBINOJHEHUS IPOTPAMMBI.

Tunsl npepbiBaHuid. Peructpbl 1 HacTpoiika mpepbiBaHUM OT TaitMepoB. IIponeaypsl u
¢byakuun B s3eike Cu. ['maBHas ¢yHkmus int main(void). JluHamuueckass WHIUKANMS Ha
JIBYXYHMCIOBOW MHIMKATOpP ¢ oOUMM KaTojoM. Bremrnue npepsiBanus. Vcnonib3oBaHue MoaTs-
TUBAIOLIUX Pe3UCTOPOB. [[pede3r KOHTakTOB U OopbhOa ¢ HUM. PerucTpbl n HacTpoliKa BHEIIHUX
npepsiBanuil. Co3aHue IPOCTENIIEro cYeTYrKa UMITYJIbcoB. Co3/1aHne CEeKYHI0OMEPA.

[Moapaznen 2.2 AnanoroBo-u¢poBsie U U(PO-aHAIOTOBLIE TPEOOPa30BaATEH.

Peructpel n nactpoiika ALII muxponponeccopa ATMega8A. IllupoTHO-UMIyIbCHAs
Moaysuusa. Peructpel u ynpapiieHHe CKBaXXHOCThIO uMitysibcoB LIIMM perynsropa.

Paznen 3. Hacrpoiika nntepgeiicoB nepenauu ungopmanuu — napajieabHoro, SPI,
TWI n UART.

IMonpasnen 3.1 Hactpoiika narepdelicoB nepeaayu HHGOPMALIH.

Peructpsl n Hactpoiika untepgeiica SPI. Peructpsl um HacTpolika uHTepdeiica oOMeHa
TWI. Peructpsl u Hactpoiika untepgeiica oomena RS-232. Otnagka u onTumM3anus mpo-
IrpaMMHOr0 Koza. [IpuHIMIIBI CO3aHUs YCIIEIHBIX MUKPOIIPOLECCOPHBIX CUCTEM YIIPABIICHHUS.
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4.2. Pacnpeue.nelme KOHTAKTHOI M CAMOCTOSATEIbHOM paﬁoTbl NP MOATOTOBKE K 3aHATH-

SIM 110 1moaApasjgejiam

4.2.1. Ounas ¢popma o0y4yeHHs

KonTakTHas padora

Paspennl, moapasaesbl AUCHUIIHHbBI ek 3 m3 CP
Pasnen 1. BBegenne B MUKPONPOLECCOPHYIO TEXHUKY. 8 16 30
OcHoBbl s3b1ka Cu
[Monpaznen 1.1 OcHoBBI 1M (PPOBOI, aHATIOTOBOM U 2 4 10
MHKPOIIPOIIECCOPHON TEXHUKHU
[Monpazaen 1.2 OcoGeHHOCTH MUKPOKOHTPOJLIIE-
POB, IPOLIECCOPOB MUPPOBOK 0OPAOOTKHU CUTHA- 2 4 10
noB (ITIOC) u yanBepcaibHBIX TPOLIECCOPOB
[Moapaznen 1.3 Cunrakcuc apudpmeTuyecKux 4 8 10
onepanuii Ha s3pike Cu
Pa3nean 2. IlpuHumnbl padorsl, a Tak:Kke KOHPpUrypupo- 4 6 20
BaHMe nepudepun MUKPO-IIPOLECCOPOB
[Togpasgen 2.1 IlpeprpiBaHME BBINOJHEHHS MPO- 2 4 10
TpaMMBbI
[Monapaznen 2.2 AnanoroBo-mudpoBsie U MUPPO- 2 5 10
aHaAJIOTOBbIE NpeoOpa3oBaTenu
Pa3znea 3. Hacrpoiika untepdeiicoB nepenauun uHdop- 2 5 11
Manuu — napasuiejbHoro, SPI, TWI u UART.
[Monpazaen 3.1 Hactpoiika unTepdeiicoB nepena- 2 5 11
9u uHHOpPMAIUU
Bcero 14 24 61
4.2.2. 3aounas popma o0yueHUs
KonrakTHasi pabora
Paznesibl, moapasaeibl AUCHMILIMHBI Tlexmun 3 3 CP
Pa3nen 1. BBegeHne B MUKPONIPOLECCOPHYIO TEXHHUKY. 3 6 45
OcHoBbl s13b1Ka CH
[Moapaznen 1.1 OcHoBbI 1TMGPOBOI, aHATOTOBOM U 1 5 15
MUKPOMPOIIECCOPHON TEXHUKU
[Toapaznen 1.2 OcoOeHHOCTH MUKPOKOHTPOJLIE-
POB, IpoLIecCOPOB MUPPOBOK 0OPAOOTKH CUTHA- 1 2 15
108 (ITIIOC) 1 yHuBepcabHBIX MPOLIECCOPOB
ITonpasnen 1.3 Cunrakcuc apupmMeTHIeCcKux 1 5 15
onepanuii Ha a3bike Cu
Pazgen 2. IlpuHounsl padoTel, a TaKkxke KOHPUIypupo- 1 0 35
BaHMe nepudepun MUKPO-IIPOLECCOPOB
[Mogpazgen 2.1 IlpepriBaHuE BBINOJHEHHS MPO- 05 0 20
TpaMMBbl
[Monpasznen 2.2 AnanoroBo-uudposbie U 1udpo- 05 0 15
aHAJIOTOBBIE MPeoOpa3oBaTeu ’
Paszpnen 3. Hacrpoiika untepdeiicoB nepenaun nugop- 0 0 9
Manuu — napauieabtoro, SPI, TWI u UART.
[Tonpasnen 3.1 Hacrpoiika untepdeiicoB nepena- 0 0 9
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yu uH(pOpMAIIH

Bcero

89

4.3. [lepevyeHnb TeM U y4eOHO-METOAMYECKOT0 00ecTIeYeHUsI /Il CAMOCTOSITEJIbHOI padoThl

o0yyaImuxcs
O0béM, u
No Tema caMocTOsITEIHLHON dbopma oOyue-
Y4eOHo-MeToauuecKoe o0ecreueHue
/T paboThI HUS
OYHas \ 3a04Has
[Toapaznen 1.1 OcHoBbI 1IM(POBOH, AHATOTOBOM U MUKPOIIPOLECCOPHON TEXHUKH
Beenenue. Obmee yctpoii- | CmupHos, 0. A., Myxanos A. B.
CTBO MIPOCTEUIITUX MUKPO- | DJIEKTPOHHBIC U MUKPOIIPOIIECCOP-
1 MIPOIIECCOPHBIX CUCTEM HBIE CUCTEMBI YIIPABJICHHS aBTOMO- 6 10
" | ynpaBneHus B aBTomMoOu- | 6uneit: YuebHoe nocobue. — CII0.:
JIIX N3nmarenscTBo «Jlamey, 2012, —
C.10-34 c.
MukpornporeccopHoe
YIIPaBJICHUE B CHCTEMAX UuxkoB FO.II. DnexrpoobopymoBa-
2 MUTaHUA IBUTaTENEH HUE aBTOMOOWJIEH ¥ TPaKTOPOB: 4 5
' TPAHCIIOPTHBIX U TPAHC- yueOnuk / FO.I1. YmkkoB. M.: Ma-
MMOPTHO-TEXHOJIOTHUECKUX | muHOocTpoeHue, 2007.- C.234-250
MaIlliH U 000pYyJOBaHUS
[Toapazaen 1.2 OcoGeHHOCTH MUKPOKOHTPOJIIEPOB, IPOIIECCOPOB MUPPOBOK 00paOOTKHU CHUT-
HasoB (ITIIOC) n yHuBepcaIbHBIX MPOIIECCOPOB
MuxkpornpoiieccopHoe [TonuBaeB O.M. DneKTpoOHHbBIE CH-
yIpaBJeHHE B CUCTEMax CTEMBI yIpaBieHHs] OEH3UHOBBIX
3Q)KUT'aHUS IBUraTee nBurareieii: YueOHoe nocooue s
3. TPAHCIIOPTHBIX U TPAHC- BVY3os/ O.1. [Tomusaes, O.M. Ko- 10 15
MOpTHO-TeXHOJornyeckux | crtukoB, O.C. Begpunckuii. — Bopo-
MaIlliH 1 000pyA0BaHUS Hex: ®I'OY BIIO BI'AY, 2008. —
C.5-45.
[Mogpaznen 1.3 Cunrakcuc apudmeTnyeckux onepaunii Ha si3bike Cu
MuxkponporeccopHoe CocnuH /[.A. Dnexktpuyeckoe, 3eK-
ylpaBJjeHHe TPAHCMUCCH- | TPOHHOE M aBTOTPOHHOE 000pyaI0Ba-
el TpaHCHIOPTHBIX U HUE JIETKOBBIX aBTOMOOuUEH (ABTO-
4. 10 15
TPaHCIIOPTHO- TpoHuka-3): Yuebnuk st BY308/
texHojorndyeckux Mamud | J.A. Cocuun.- M.:COJIOH-IIPECC,
1 000pyOBaHUS 2010 - C.262-279
[Toapaznen 2.1 [IpepriBaHye BHITOTHEHUS POTPAMMBI
Miticp OTPOTIEECOPHO® BoratsipeB A.B. DiekTpoHHBIE CH-
yIpaBJeHHe XOI0BOH ya- )
CTEeMbI MOOMITBHBIX MAIllMH: YueO.
5. ;TZ:C:I%aIF{[;rg_)pTHHX " [Toco6ue (DneKTpOHHBIH 10- 10 20
TEXHonoll?quCKHx N ctyn)/A.B. boratsipeB — M.: H-
OPA-C.165-200.
1 000pyIOBaHUS
[Moapaznen 2.2 AnanoroBo-u¢poBsie U UGPO-aHATIOTOBEIE MPE0Opa3oBaTeIN
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Mukponpoueccoproe borateipeB A.B. DnexkrpoHHbie cu-
yIpaBJiieHHe OOPTOBBIM .
0BOpy 10BAHHEM TPaHC- CTEMBbI MOOUITBHBIX MaIllHH: VYueb.
6. HOPTHBIX 1 TPAHCTIOPTHO- [Tocobue (DnekTpoHHEIH J10- 10 15
X OO HICCKIX MALIIH cryn)/A.B. borateipeB — M.: H-
OPA- C.200-232.
1 000pyIOBaHUS
[Moapaznen 3.1 Hactpoiika uatepdeiicoB nmepeaaun nHGoOpMaIuu
MuxkponpoueccopHoe CmupHos, 0. A., MyxaHoB A. B.
yIIpaBJIEHUE BCTIOMOTa- DJEKTPOHHBIE U MHKPOTIPOLIECCOP-
7 TEJILHBIM 00OPYJOBaHNUEM | HBIE CHCTEMBI YIIPABJICHUS aBTOMO- 11 9
' aBTOMOOMIIEH. ouneit: YuebHoe nocobue. — CII0.:
WznarensctBo «Jlanb», 2012. C.552-
560.
Bcero 61 89
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5. ®oHa OLIEHOYHBIX CPEACTB ISl IPOBEACHUS NIPOMEKYTOYHOH ATTECTALUM H
TeKYLIero KOHTPOJIst

5.1. Dransl popMUpPOBAHUS KOMIIETEHIUI

Nupuxarop nocru-
Kowmrme-
[Tonpaszaen quCHUIIITUHBL JKEHUST KOMIICTCH-
TEHIIUS

07078

[onpaznmen 1.1 OcHoBwl MdpPoBOH, aHanoroBoit u mukpompo- | OIIK-4 34
LIECCOPHOM TEXHHUKH. I1K-1 312
[Mongpazaen 1.2 OcoOEHHOCTH MUKPOKOHTPOJIJIEPOB, MPOIIEC- OITK-4 34
copoB 1mudpoBoii o6pabotku curnamoB (I[IIIOC) u ynuep- V4
CaJIbHBIX TIPOIIECCOPOB. IK-1 312
Vy3

onpazmen 1.3 Cunrakcuc apudmerndeckux omeparnwii Ha | OIIK-4 B
si3bike CH. K1 312
n 1T OIIK-4 H3
oapasnen 2.1 [IpepriBanue BHITOTHEHUS TPOTPAMMBI. K1 Vo
34

[Moapaznen 2.2 AnamoroBo-nmdpoBsie U mudpo-anagorossie | OIIK-4 3
npeoOpa3oBaTeu. -1 Vo
34

IMoapaznen 3.1 Hactpoiika natepdeiicoB nepenaun nadopma- | OIIK-4 Va4
. TK-1 V9

5.2. lIkanbl 1 KPUTEPHUHU OLIEHNBAHUS JOCTHKEHUSI KOMITETEHIIM i
5.2.1. lllkajpl oneHUBAHNUS JOCTHKEHUS KOMIIETEHIIMIA
Bua ouenku Ounenkn

AxanemMuyeckas OIeHKa 1o 2-X 0ayuTbHOM IIKaje HE 3a4€THO 3a4TEHO

5.2.2. Kpurepuu olieHUBAHUS TOCTHKEHUS KOMIIETEHIUM
Kpurtepuu orieHkr Ha 3aueTe

Onenka,
YPOBEHDb Onucanue KpuTepues
AOCTUKEHMS
KOMIIeTeH M i
3aurero, CTyneHT BBITONHWI BCE 33/IaHUA, TIPEAYCMOTPEHHBIE pabodeil mporpaMMoii, oTJu-
. Tasicsl 00 UX BBIOIHEHUH, IEMOHCTPUPYSI OTIMYHOE 3HAHNE OCBOGHHOTO MaTepuasa
BRICOIH 1 YMEHHE CaMOCTOSATENIBHO PEMIATh CIOKHbIC 330a41 JUCLIUIIMHBI
3aqreno, CTyneHT BBINOJIHMI BCE 3aJlaHMsl, MPEIyCMOTPEHHbIE paboyell mporpaMMoi, OTYH-
IpONBHHYTEIE Tasicsi 00 UX BBHINOJIHEHNH, AEMOHCTPHUPYS XOpolllee 3HaHHE OCBOEHHOT0 MaTepuana
1 YMEHHE CaMOCTOSTENIbHO PEIIaTh CTAHAAPTHBIE 3a/1a4U AUCIMILIMHBL
3aqreno, CTyneHT BBINOJIHMI BCE 3aJlaHMsl, IPEIyCMOTpEHHbIE paboyell mporpaMMoi, OTYH-
- Tajicsi 00 UX BBIOJIHEHHUH, IEMOHCTPUPYS 3HAHME OCHOB OCBOEHHOI'O MaTepuala
yYMEHHE pelaTh CTaHJAPTHBIE 3a1a4H JUCHUILIMHBI C TOMOIIBIO IPEoAaBaTess
u CTyIeHT BBINOIHWI HE BCE 3a1aHus, IPeIyCMOTPEHHbIE paboueil mporpaMMoi uin
K:Mg';::ee:;’m HE OT4YMTaNCs 00 MX BBIOJIHEHUH, HE IOATBEPKAAET 3HAHHE OCBOSHHOI'O MaTepHa-
He OCBOCHA Ja ¥ HE yMEEeT pellaTh CTaHAAPTHBIE 3aJaudl AUCLUILUIMHBI Jake C TIOMOLIbIO IIpe-
110/1aBATENS
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Kpurepun onenku tectos

Ounenka, ypoBeHb
JOCTHIKEHHUS
KOMIIeTeH Ui

Onucanue KpuTEepUeB

OTIUYHO, BHICOKHUI

ConeprxaHre NpaBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopou1o, IPOABUHYTHIN

ConeprxaHue IpaBUIBLHBIX OTBETOB B TECTE HE MeHee 75%

Y IOBIETBOPUTENBHO, o
o ConeprxaHue IpaBUIBHBIX OTBETOB B TecTe HEe MeHee 50%

MOPOTOBBIH

HeynoBnerBopuTensHo,

KOMIIETEHIIUS HE ConeprxaHyre NpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

OCBOEHA

Kpurepun onenkn ycTHOTO onpoca

Ouenka, ypoBeHb
JOCTHIKEHHUS
KOMIIeTeH Ui

Onucanue KpuTepuen

3auTeHo, BHICOKHI

CTyzieHT AeMOHCTpUpPYET YBEpEHHOE 3HAHHE MaTepHaja, YeTKO BBIpajkaeT
CBOIO TOYY 3pEHHs II0 PaccMaTpHBAaEMOMY BOIPOCY, NPHUBOIS COOTBET-
CTBYIOIIIUE ITPUMEPHI

3a4TeHO, MPOABUHYTHII

CTyneHT IEeMOHCTPUpPYET YBEPEHHOE 3HAaHUE MaTepuajla, HO JOIyCKaer
OTZENbHbIE IOTPEIIHOCTH B OTBETE

3a4TeHo, MOPOrOBBIN

CTyneHT IeMOHCTPHPYET CYIIECTBEHHBIE MPOOEbl B 3HAHUSIX MaTepHaa,
JIOMTYCKAEeT OIMOKHN B OTBETaxX

He 3auteno,
KOMIIETEHIIHS He
OCBOCHA

CTyneHT IeMOHCTpUPYET He3HaHUE MaTepHuaia, JOIMyCcKaeT rpyobie ommo-
K{ B OTBETaxX

Kputepuu onieHKH perieHus 3aaau

Ouenka, ypoBeHb
JOCTHKEHUS
KOMIIETeH U

Onucanue KpuTepuen

3a4TeHO, BEICOKHM

CTyneHT yBEepEeHHO 3HAeT METOOUKY M aJrOpUTM PELICHHs 3aladd, HE J10-
IIyCKAET OIMOOK MPH €€ BBIIOIHEHUH.

3a4yTeHo, NPOABUHYTHIN

CTyzieHT B LIEJIOM 3HAeT METOJIMKY M aJTOPUTM pPEIICHUs 3aJadd, He J0-
ITyCKaeT TpyOBIX OMIMOOK TPH €€ BBHITIOTHEHUH.

3a4TeHo, TOPOrOBBI

CTyneHT B LIEIOM 3HAET METOAMKY U aJTOPUTM PELIeHHs 3a7a49H, JOIyCcKa-
eT OMMOOK IPH €€ BBIIOIHEHNH, HO CITIOCOOEH UCIPABUTH MX IPU ITOMOIIN
MIPETOIaBaTeIs.

He 3aureno,
KOMIIETEHIIHS HE
OCBOEHA

CTy,I[eHT HC 3HACT MCTOAUKY W aJITOPUTM PCEHICHUA 3adadu, AOITYCKAacCT
FPY6I>I€ OIIMOKHU IIpu €€ BBIIIOJIHCHUH, HC crioco0eH HCIIPABUTH UX IIPU IIO-
MOLIY IMpenoaAaBaTeiI.
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5.3. MaTepl/laJILI JUISl OLEHKH JOCTHKEHHSI KOMIIeTeHIUii

5.3.1. OneHoYHBIe MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTALMHU
5.3.1.1. Bonpockl K IK3aMeHy
He npexgycmotpen.
5.3.1.2. 3agaun K 3K3aMeHy
He npexgycmoTpeHsl.
5.3.1.3. Bonpochl K 3a4eTy ¢ OLEeHKOM
He npexgycmoTpeHsl.

5.3.1.4. Bonpocsl k 3aueTy

Kommne-

Ne Conepxanue — NAK
1. OcHoBBI ITU(GPOBOM, AaHATIOTOBON M MUKPOTIPOIIECCOPHON TEXHHKH. OIIK-4 34
2. | llpuHiuns! paboThl MPOCTEUIINX IEKTPOHHBIX LIETIEH. IK-1 312
3. | AnanoroBo-1u¢poBbie U M (Ppo-aHaIOroBble MPeodpa3zoBaTENH. IK-1 312
4. [[InpoTHO-UMITYSIbCHAST MO TYJISIIIUA. OIIK-4 34
5. | CTpykTypa npocTreHien nporpaMmsl Ha si3bike Ch. [1K-1 312
6. Cunrakcuc s3pika Cu. OIIK-4 34
7. CuHTtakcuc apudMeTHIECKUX orepannii Ha s3bike CH. OIIK-4 V4
8. | CnBurosesle onepainuu U uX 0003HAYCHUE. OIIK-4 34
0. Jlormueckue onepauu U, NJIN u UCKIIFOYAIOIIEE NJIN. OIIK-4 34
HMPEKTUBHI npernporeccopa #include <> u #define — ux rpamoTHOE
10. ﬁcﬁonmomm?e. P ’ ’ OTK-4 v4
WKIIMYECKUE OTepaIliy C UCTOJb30BaHueM Koman for(;;){},
1L vuvhile() {}, do {}whlilelé), break u continue. T OlK-4 34
12. | Oneparopsl BetBiienus if() {} else{}, case(). [K-1 312
13. | Tuns! nanabix B a3bike Cu — char, int, float u double. OIIK-4 34
14. | Ipouenyps! u pyHkuuu B s3bike CH. OIIK-4 V3
15. | IIpepriBaHK€E BBITOIHEHUS IPOTPAMMBI. OIIK-4 34
16. Oco0eHHOCTH MUKPOKOHTPOJIIEPOB, MPOIECCOpOB U(poBoii oOpa- K-1 312
6otku curranos (ITIJOC) u ynuBepcaibHBIX TPOLIECCOPOB.
17 Tunbl pecTaBieHUs Yuces — AECATUYHOE, IBOUYHOE U IIIECTHA/IIIA- OIK-4 34
TEPUYHOE.
18. | Tunsl npepbIBaHMIA. [1K-1 312
19. | Peructpsl 1 HacTpo¥iKka IpepbIBaHUNA OT TAUMEPOB. IIK-1 312
20. | BHemHue npepbiBaHus. [IK-1 V9
21. | Peructpsl 1 HaCTpoOiKa BHEIIHUX ITPEPBIBAHUIN. IK-1 312
22. | Peructpsl u HacTpoiika ALIIT mukponpoueccopa ATMega8A. IIK-1 312
23, fg;I;I.CTpLI Y YIIPaBJIEHUE CKBAXKHOCTBHIO UMITylbCOB [IIMM peryis- K-1 V9
24. | Hacrpoiika uarepdeiicoB nepenaun nHGOpPMAIIHH. OIIK-4 V3
25. | Peructpsl BBO1a-BBIBOIA MUKPOITPOLIECCOPOB. I[1K-1 312
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5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (padoT)

He npexgycmotpen.

5.3.1.6. Bonipochl K 3a1uTe KypcoBOro npoekra (padorsi)

He npexgycmoTpeHsl.

5.3.2. OneHOYHBIEe MAaTEPHAJIbI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Conepxanue

Kommne-
TeHI A

AIK

HazoBure MUHMMAaIIbHBIN HA0OP AJIEMEHTOB 3JIEKTPOHHONW CHUCTEMBI
yIpaBieHUs] aBTOMOOMIIEH?

- JlaTunku, OJOK yrpaBieHMsI, UCTIOJIHUTEIbHbIE MEXaHU3MBI;

- bioK nipaBieHMs, UCIIOJITHUTEIBHBIE MEXaHU3MBI,

- JlaT4MKM, UCTIOJTHUTENbHBIE MEXaHU3MBI;

- biok ynpaBneHnus;

OIIK-4

34

HazoBuTe 0CHOBHBIEC XapaKTEPUCTUKH DIIEKTPUUECKOTO TOKA B IIe-
max?

- Hanpspokenue u cuiia TOka;

- ConpoTuBIIEHUE U EMKOCTH;

- IImoTHOCTE TOKa 1 MOTOK;

- MunyxtuBaocts u DJ1C;

OIIK-4

34

Ennnuneit nsmepenust cuibl Toka B cucreme CH sIBIseTCs:
- Amrep;

- Kynon 3a cexkynny;

- BonsT Ha OM;

- BoapT;

OIIK-4

34

Enunuieii nsmepenus HanpspkeHus B cucreMe Cu siBIsieTCs:
- Amrep;

- Jlxoyns Ha Kynow;

- Amniep Ha Owm;

- BoabT;

OIIK-4

34

B uens mexay "3emneit” u HanpsbkenueM nutanug U = 5B ycraHoB-
JICH JIeNIUTelb HanpsbKeHus ¢ conpotusieHusMu 3 u 12 kOm. Kakoe
HaMpsKEHUE MOKHO MOTYYUTh C JaHHOTO AeTuTens?

-4 B;

-3B;

-2B;

-2,5B;

OIIK-4

34

OCHOBHBIMU XapaKTECpUCTUKAMU ITIOCTOSHHBIX PE3UCTOPOB ABJISAKOTCA:

- COHpOTI/IBHCHI/Ie H pacceuBacMasi MOIIHOCTD,
- COHpOTI/IBHCHI/Ie U UHAYKTUBHOCTD;

- COHpOTI/IBHCHI/Ie u éMKOCTB;

- Tonbko COITPOTUBJICHUC,

OIIK-4

34

OCHOBHBIMHU XapaKTEPUCTUKAMU AJIEKTPOJIUTUUECKUX KOHIEHCATO-
POB SIBIISIFOTCS:

- EMKoCTB 1 lonycTHMOE HanpsKeHNE;

- EMKkocTs 1 conpoTuBienue Ha yactoTe 1k,

- TonbKko EMKOCTB;

- EMKocTB 1 HanpsbkeHne mpo6os;

OIIK-4

34
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BbIBOIBI 1MO0B HOCST Ha3BaHUE:
- AHOJ U KaToJI;

- ba3za u smurrep;

- Kosutekrop u smurrep;

- 3aTBOp U CTOK;

OIIK-4

34

OCHOBHBIMHU XapaKTEPUCTUKAMHU CBETOJUOJIOB SBJISIOTCS:
- [lageHne HaNPsDKEHUS U AOIYCTUMBIN TOK;

- L[BET U AOMYCTUMBII TOK;

- llBeT 1 HanpsbxeHue npooos;

- JIonyCTUMBIN TOK ¥ CONIPOTHUBIICHHUE;

OIIK-4

34

10.

Enununei nsmepenus: EMKOCTH KOHAEHCATOPOB B cucteMe CH siBIsi-
ercs:

- Kynos;

- @apan;

- I'enpu;

- Bebep;

OIIK-4

34

11.

Ha xakoe konnuecTBO HU(POBBIX MpEACTaBIECHUN MOXKET pa3OuTh 4-
x OutHbIA ALIT snextpuueckuii curnan?:

- 81

- 16;

- 256;

- 1024;

OIIK-4

34

12.

Pacmudpyiite abopeBuarypy LLINM:
- InpoTHO-UHAYKTUBHAS MOAYISIUS;
- llITexep-uHIYKTUBHBIA MOTYJIb;

- [ITaroBo-UMNyaIbCHBIN MOIYISATOP;

- HlupoTHO-UMIYIbCHAS] MO TYJISIIIHS;

OIIK-4

34

13.

Ha xakoe konnuecTBO HU(POBBIX NMPEACTABICHUI MOXKET pa3oUTh
10-tu 6utnbiit AL sanekTpudeckuii curaan?:

- 8,

- 16;

- 256;

- 1024,

OIIK-4

34

14.

Kakue cBeTo 1016l Ha CTAHIAPTHOM CEMHCETMEHTHOM HHAMKATOPE
HEO00XOUMO 3aKe4b, YTOOBI OTOOPA3UTh YHCIIO 1:

- B, C (0b00000110);

- A, B (0b00000011);

- C, D (0b00001100);

- A, G (0b01000001);

OIIK-4

34




Crpanuna 16 u3 36

15.

B crpykrypy crannaptHoi mporpaMMmel Ha si3bike CU 1 Mukpo-
KOHTPOJUIEPOB BXOJIAT:

- [Toakmovyenue 3aroloBOYHbBIX (hailiioB 1 OMOIMOTEK, OTpEACTICHNUS
Ul [Ipenpolieccopa, onpeesieHue riao0albHbIX IEPEMEHHbIX, Mac-
CHBOB M KOHCTAHT, TIOJNPOrpaMMbl 1 (PYHKINH, TTIaBHAS (QYHKIHS
main;

- OmpenienieHust JUTs MPETpoIeccopa, ONpeaesieHIe T00abHBIX T1e-
PEMEHHBIX, MACCUBOB W KOHCTAHT, TIOIPOTPaMMBbI ¥ (PYHKIIHH,
riaBHas QyHKIMs Main;

- [lonkiroueHne 3arojOBOYHBIX (PailyioB U OMOINOTEK, OTIpeIeTIeHNe
IJ100aJTBHBIX IEPEMEHHBIX, MACCUBOB U KOHCTAHT, MOIPOrpaMMBbI U
GbyHKImuU, raBHas QyHKIUS main;

- [loaxnroueHre 3aroJOBOYHBIX QailyioB M OMOINOTEK, ONIpeIeIeHUs
JUIs TIpenpolieccopa, MoANpPOrpaMMbl ¥ (pyHKIUY, riIaBHas QyHKINS
main;

OIIK-4

V3

16.

[Mepen HekoTOPOI#t oneparueii (i = I<<2) mepeMeHHas | Oblla paBHa
enuHule. Yemy paBHa nepeMeHHasi 1 ocie 3Toi oneparuun?

OIIK-4

v3

17.

Iepen nexkoTopoit oneparueii (1 += 0000000111) mepemennast i 6buTa
paBHa enuHUIle. YeMy paBHA TIepeMeHHas 1 TOCIIe ATOH onepanuu?

OIIK-4

v3

18.

Iepen HekoTOpO# oneparueii (I ++) mepeMeHHas | OblIa paBHA €/1H-
Huile. Yemy paBHa nepeMeHHas 1 ocie 3TOH onepanun?

OIIK-4

v3

19.

Iepen nexkoTopoii oneparueii (I = i&(0b00000011)) mepemennas i
Obla paBHa enuHMIE. YeMy paBHA IIepeMEHHas 1 [oCye TOo# ornepa-
ouu?

OIIK-4

V3

20.

IMepen HekoTOPOI#t onepartueii (i >= 1) mepemeHHas | Oblia paBHa
enuHuiie. Yemy paBHa mepeMeHHas 1 ocie 3TON oneparuu?

OIIK-4

V3
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21.

Iepen HekoTopoit oneparueii (1 = 1j0b00000011) nepemennas | Opiaa
paBHa eauHuIe. Yemy paBHa MepeMEHHA 1 IOCIE 3TOU orneparun’?

OIIK-4

V3

22.

Iepen HekoTopoit oneparueit (1 = i*0b00000011) mepemenHas i ObI-
Ja paBHa eauHMIlE. YeMy paBHA epeMeHHasl 1 OCIe ATON orepariuu?

OIIK-4

V3

23.

Yro nemaet mupextusa #include<>?

- OnpenensieT 3aMeHy UMEH B KOJIE;

- OnpezensieT NOAKIOYAEMbIE 3ar0JI0BOYHbIE (ailyibl U OMOINOTEKH;
- BrirrodaeT NUKIMYECKOe BHITTOJTHEHUE KOA;

- JlaHHasi TMPEKTHBA HE UCTIOJIb3YyeTCs B sA3bIke CH;

OIIK-4

V4

24,

Yro nenaer mupektupa #define?

- Onpenensier 3aMEeHy UMEH B KOJIE;

- Onpenenser MoAKII0YaeMbI€ 3ar0JI0OBOYHbIE (haliIbl U OMOINOTEKH,
- BxirroyaeT UKIHYECKOE BBIIOJIHEHHE KOJIa;

OIIK-4

V4

25.

- JlaHHast TMPEKTHBA HE UCTIOJb3YyeTCs B sA3bIke Cu;

Yro nmemaet mupektuBa #begin?

- OnpegensieT 3aMeHy UMEH B KOJIE;

- Onpenenser MoAKII0YaeMbI€ 3ar0JIOBOYHbIE (haliiibl U OMOINOTEKH;
- Bximtoyaet nHuKIn4eckoe BBITIOJHEHHE KOJIa;

- JlaHHast TMPEKTHBA HE UCTIOJIb3YyeTCs B sA3bIke CH;

OIIK-4

V4

26.

3a uto otBevaer peructp DDRB mukponponeccopa ATMega8A?

- CunThIBaET COCTOSTHHE BBIBOJIOB TIOpTa B;

- YcTaHaBIMBaeT COCTOSIHUE BHIBOJIOB MJIH ITOJIKIIFOUACT MOATSATHBA-
IOIIKE Pe3UCTOPHI opTa B;

- Brurrouaet BHyTpeHHHUE MOATATUBAIOIINE K HAIPSHKEHUEO TUTAHHS
PE3UCTOPHI;

- YcranaBnuBaeT HarpaBiieHue paboThl BIBOJIOB nopTa B (BBo mun
BBIBOJI);

I1K-1

312

217.

3a yto otBeuaet peructp PORTB mukpomnponeccopa ATMega8A?

- CunTBIBaCT COCTOSTHKE BBIBOJIOB TOpTa B;

- YcTaHaBIMBaeT COCTOSIHUE BHIBOJIOB MJIH IOJIKJIFOUACT MOATATHBA-
IOIIKE Pe3UCTOPHI opTa B;

- Bximtoyaet BHyTpeHHHUE MOATATHBAIOIINE K HAMTPSHKEHUIO TUTAHUS
PE3UCTOPHI;

- YcranaBnuBaeT HanpaBiieHne paboTel BEIBOIOB nopTa B (BBoX mn
BBIBOJI);

[1K-1

312

28.

3a uro otBeuaet peructp PINB mukponponeccopa ATMega8A?

- CuuTBIBaeT COCTOSTHHE BHIBOJIOB NopTa B;

- YcTaHaBIMBaeT COCTOSIHUE BHIBOJIOB MJIH MOJIKIIFOUAET MOATATHBA-
IOLIHE pe3ucTOphl opTa B;

- Brutouaet BHyTpeHHUE MOATATUBAIOIINE K HATIPSKEHUIO TUTAHUS
PE3UCTOPBI;

- YcTaHaBnuBaeT HarpaBiieHue paboThl BBIBOIOB ropTta B (BBOJ MM
BBIBOJ);

[1K-1

312
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29.

3a yro otBeuaet peructp TNCTO muxponpoueccopa ATMega8A?
- 3arpy’kaeT 4uncio B c4eTyuk tanmepa 0;

- YcraHaBIMBAET YUCIIO UMITYJIBCOB OT OCHOBHBIX TaKTUPYIOIIUX
HMITYJIBCOB IPOLIECCOPA 110 UCTEYEHUH KOTOPBIX OYyAET yBEIUUYEH
cyeTuuK Taiimepa 0;

- Brirrouaer npepsiBaHus OT TaiMEPOB;

- 9TO OCHOBHOM PETUCTP COCTOSIHUSI MMPOIECCOPA;

I1K-1

312

30.

3a gro otBevaet peructp TCCRO mukponponeccopa ATMega8A?
- 3arpy’kaeT 4ncio B cUeTUUK Taiimepa 0;

- YcraHaBIMBAET YUCIIO UMITYJIBCOB OT OCHOBHBIX TAKTUPYIOIIUX
HMITYJIBCOB IpOIECCOpa M0 UCTEYEHUH KOTOPBIX OyAET yBeIUYeH
c4eTuuK Taiimepa 0;

- Brirrodaer npepsIiBaHus OT TaMEPOB;

- 9TO0 OCHOBHOM PETUCTP COCTOSIHUSI MMPOTIECCOPA;

I1K-1

312

31.

3a gro otBevaet peructp TIMSK muxponponeccopa ATMega8A?
- 3arpyaet 4Mciio B cyeT4rK Tanmepa 0;

- YcraHaBIMBAET YUCIIO UMITYJIBCOB OT OCHOBHBIX TAKTUPYIOIIUX
UMITYJIECOB TIPOIIECCOpa M0 UCTEYEHUH KOTOPBIX OyAeT yBelInueH
cyeT4yuk Taitmepa 0;

- Brirrodaet npepsiBaHus OT TaMEPOB;

- DTO OCHOBHOM PETUCTP COCTOSIHUS MTPOLIECCOPa;

[1K-1

312

32.

Kaxkast koMaH/1a r7106a1bHO BKIIFOUAET MPEPHIBAHKS TIPH TTOAKITIOYe-
HUU OMOIHOTEKH MpephiBanuii avr/interrupt.h?

- cli();

- TIMSK=0xFF;

- sei();

- GIFR=0b11111111;

[1K-1

312

33.

C KakuX CHMBOJIOB HAUMHACTCS MPOLIeypa 00paboTKH JIF0O0TO TIpe-
PBIBaHUS MIPH KCIIOJIB30BaHUK OnbIuoTeku avr/interrupt.h?

- void ISR(...;

- int main(void);

- #define ...;

- #include<...;

OIIK-4

V4

34.

[IpuBeaute k aecATHUHON Gopme cleayroliee TBONYHOE YUCTIO:
0b00010010

OIIK-4

V4

35.

[IpuBeaute k aecATHUHON GopMme cleayroliee TBONYHOE YUCTIO:
0b00100001

OIIK-4

V4

36.

[IpuBeaute k aecATHUHON Gopme cleayroliee TBONYHOE YUCTO:
0b00000111

OIIK-4

V4

37.

[IpuBenute Kk necATUUHOM PopMe crenyroliee IBOMYHOE YUCIO:
0b10000110

OIIK-4

V4

38.

[IpuBeauTe K mecTHaANATEPUYHOM (HOpMeE CIeIyIolIee TBOMYHOE

YHCIIO:
0b00010010

OIIK-4

V4

39.

[IpuBeauTe K mecTHAAATEPUYHON (hOpMeE CIIeyolIee JBOMYHOE

YHCIIO:
0b00111111

OIIK-4

V4

40.

[IpuBeauTe K mecTHAAATEPUYHON (hOpMeE CIIeyolIee JBOMYHOE

YHCIIO:
0b10100000

OIIK-4

V4
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41.

[IpuBenuTe K TBOUYHOM PopMe ClieAyromee AeCATHIHOE YHCIIO:
5

OIIK-4

V4

42.

[IpuBenuTe K IBOUYHOM PopMme ClieayroIee IeCATHIHOE YHCIO:
14

OIIK-4

V4

43.

[IpuBeaute Kk IBOMYHON QopMe cleayroiee IeCATUIHOE YUCTIO:
9

OIIK-4

V4

44,

Kakoe n1BoruHOE 4KCiI0 OyIET 3amucaHo PerucTp BBOa-BbIBOIA
PORTB, mociie BBIMOTHEHUS IPEICTABICHHOTO Ha PUCYHKE Koaa?
#include <avr/io.h>
char 1i;
=lint main(void)
{
i=e;
DDRB
i++;
PORTB = i;
while(1)
{

©b11111111;

i++;

}

OIIK-4

V3

45,

Kaxkoe uncno Oyzaer 3anmucano peructp BBoaa-BeiBoga PORTB nocrne
BBITNOJIHEHUS MTPEJICTABICHHOTO HAa PUCYHKE Koja?
#include <avr/io.h>
char i;
—-lint main(void)
{
i=1;
DDRB = ©b11111111;
i=(i<k1);
PORTB = i;
while(1)
{

i++;

OIIK-4

v3




Crpanuna 20 u3 36

Kakoe uucno Oyner 3anucano peructp BBoga-sbiBojga PORTB nmocne
BBIIIOJIHEHUS IIPEJICTABIEHHOIO Ha PUCYHKE Koaa?
#include <avr/io.h>

char i;
—-lint main(void)
{
i=0;
46. ?DRB = eb11111111; OTIK-4 V3
1--5
PORTB = i;
while(1)
{
i++;
}
}
Kaxoe uncno O6yzaer 3anucano peructp BBoaa-BeiBoga PORTB nocrne
BBITIOJTHEHUS TIPE/ICTABIICHHOTO HA PUCYHKE KoJ1a?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i=e;
47 ?DRB = eb11111111; OIIK-4 V3
1 +=5;
PORTB = i;
while(1)
{
i++;
}
}
Kakoe uncno Oynet 3amucano peructp BBoja-BbiBoja PORTB noce
BBITIOJTHEHUS IPE/ICTABIIEHHOTO HA PUCYHKE KoAa?
#include <avr/io.h>
char 1i;
—Jint main(void)
{
i = 16;
DDRB = @b11111111;
48. .. OIIK-4 V3
i1 -=75;
PORTB = i;
while(1)
{
i++;
}
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49.

Kakoe uucno Oyner 3anucano peructp BBoga-sbiBojga PORTB mocne
BBITIOJTHEHUS TIPE/ICTABIICHHOTO HA PUCYHKE Ko/1a?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i= 16;
DDRB = ©b11111111;
i=1i+2;
PORTB = i;
while(1)
{

i++;

}

I1K-1

v9

50.

Kakoe uncno Oyner 3anucaHo peructp BBoja-BeiBoga PORTB nocne
BBITIOJIHEHUS IIPEICTaBICHHOTO Ha PHUCYHKE Kogja?
#include <avr/io.h>
char i;
-1int main(void)
{
i=16;
DDRB = ©b11111111;
i=1-2;
PORTB = i;
while(1)
{

i++;

[1K-1

Y9
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51.

Kakoe uncno Oyner 3anucano peructp BBoja-ssiBoga PORTB nocne
BBITIOJTHEHUS MPEACTABICHHOTO Ha pHUCYHKE Kona?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i = 16;
DDRB = €b11111111;
i>»= 2;
PORTB = i;
while(1)
{

i++;

}

I1K-1

v9

52.

Kaxoe uucno O0yner 3amucano peructp BBojaa-seiBojga PORTB mocie
BBITIOJTHEHHUS MPEJCTABICHHOTO Ha pUCYHKE Koma?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i= 16;
DDRE = @8b11111111;
i = i*2;
PORTB = i;
while(1)
{

i++;

[1K-1

Y9

53.

B nens mexny "zemnei" u HanpsbkeHueM nutanus U=5B ycraHoB-
JIGH JIeTUTEeNb HanpspkeHus ¢ conpotuBiaeHusiMu 3 u 12 kOm. Kakoe
HanpspkeHue (B BosibTax) MOKHO MOTYYUTh C JAHHOTO AeNUTeNs?

[1K-1

312

54,

Enununeit HU3MCPCHHA CUJIbI TOKA B CUCTCMC Cu sBisercs...

[1K-1

312

55.

Enununeit HU3MCPCHHA HAIIPSHKCHUA B CUCTCMEC Cu sBisercs. ..

[1K-1

312

56.

Egununei HU3MCPCHUS €MKOCTH KOHACHCATOPOB B CUCTCMC Cu saBis-
CTCA. ..

[1K-1

312

S7.

BbIBOIBI 1M010B HOCAT Ha3BaHUE:!
1. baza u smurrep;

2. Konnekrop u aMuTTEp;

3. AHOJ U KaTo;

4. 3aTBOD U CTOK;

[1K-1

312

58.

Ha kakoe konum4ecTBO HMU(POBBIX MPeICTaBICHUI MOXKET pa3ouTh 4-
x outHblii ALIIT snekrpuyeckuit curnan?

OIIK-4

V4

59.

Ha kakoe xoiaumuecTBO HM(POBBIX MPeICTaBICHUH MOXET pa3OuTh 8-
x outHblii ALIIT snekrpuyeckuii curnan?

OIIK-4

V4
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Ilepen nHexkoTopoii oneparmeit (1 = i<<2) mepeMeHHas i ObljIa paBHA

60. | enunuie. Yemy (B AecCATHUHOM INpeCTaBlIeHUH) paBHa nepemeHHas 1 | OIIK-4 V4
110CJIE ITOM oIeparuu?
Iepen nexoTopoi oneparueii (i += 0b00000111) nepemennas i Obia

61. | paBHa emuHune. Yemy (B JeCATHYHOM TpelcTaBicHuH) paBHa nepe- | OIIK-4 V4
MEHHas 1 IOCJIe ITOM omneparuu’?
Kakast qupexkTuBa BHavaje nmporpaMmsl B si3bike CH ompeaessieT moa-

62. y OIIK-4 | V4
KJIFOYaeMbl€ 3aroJIoBOYHbIE (paiisbl 1 6uOIHoTeKN?
Iepen nekotopoii onepanueii (i = 10b00000011) mepemenHas i Obia

63. | paBHa emuHMIe. Yemy paBHa (B JecSiTHYHOM mpencraBiennn) nepe- | OITK-4 V4
MEHHasl 1 Iociie ATOM oneparuu’?

64, Kakas I[I/IpeI;TI/IBa B s3pIke CH OTBEYAeT 3a MepeorpeieieHue UMEH B OIIK-4 V4
TEKCTe KoJa?

65. Hammmure n8a cMMBOJIa, OTKPBIBAKOLIUX CTPOYHBI KOMMEHTAPUN B OIK-4 V4

KoJe Ha sa3bIke Cu?
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5.3.2.2. Bonpochl 1JIst YCTHOTO OIpoca

Ne Conepxanue IT?HD:II:; NJIAK
1. OcHoBBI TU(POBOH, AHATIOTOBOW U MUKPOITPOIIECCOPHON TEXHUKH. OIIK-4 34
2. | Hampsoxenue u Tok. OIIK-4 34
3. | Pe3ucTopsl u genuTenu HanpsyKeHUsl. OIIK-4 34
4. | Konngencaropsl. OIIK-4 34
5. JIMoIbI 1 CBETOTUOIBI. OIIK-4 34
6. Perne. OIIK-4 34
7. [Tpunnume! paboThl MPOCTEHIINX TEKTPOHHBIX IIETICH. OIIK-4 34
8. | AHanoroBo-1u¢poBbie U M (Ppo-aHaIOroBble IPeoOpa30BaTENH. OIIK-4 34
9. | lupoTHO-UMMYIIHCHAS MOTYJISITHSI. OIIK-4 34
10. | YnpaBiieHHE IaroBbIMH JIBUTaTEISIMU OIlK-4 | V3
11 I({?;gymypa CEMHUCETMEHTHBIX HHIMKATOPOB U OTOOpaKEHNE YUCENT Ha OMK-4 | V3
12 E;;?qucmﬂ WHIUKAIKS Ha IBYXYHCIOBON WHIMKATOP C OOIIUM Ka- OMK-4 | V3
13. | Ucnosib30Banne NOATITUBAIOIINX PE3UCTOPOB. OIIK-4 Vy3
14. | Jpebe3r koHTakTOB U OOphOa C HUM. IIK-1 v9
15, Co3nanue TMPOEKTA M HAIMCAHHE NPOTPAMMHOTO KOJIa B CpeJie paspa- OMK-4 | V4
6otku Atmel Studio.
16. | Ctpykrypa npocreimei nporpammsl Ha s3bike CH. OIIK-4 | V4
17. | Cunrakcuc s3nika CH. OIIK-4 V4
18. | CunTakcuc apudmeTdecKkux orneparuii Ha s3pike Cu. OIIK-4 V4
19. | CaBuroBsie oneparyu 1 X 0003HAYCHHE. OIIK-4 V4
20. | Jlormueckue onepanuu U, NJIM nu UCKJIFOYAIOIIEE MJIA. OIIK-4 V4
21 Hupektussl npernpoueccopa #include <> u #define — ux rpamotHoe uc- OMK-4 | V4
II0JIb30BaHHE.
HKJIMYECKHE OIEPAIUH C UCIIOIb30BaHueM komans for(;;){},

22. Evhile(){}, do {}Whri)lel(l), break u continue. T Olk-4 ) V4
23. | Onepatops! BetBaeHus if() {} else{}, case(). OIIK-4 | V4
24. | Tunsl ganHbIX B sA36Ike CH — char, int, float u double. OIIK-4 V4
25. | PesepBupoBanue mamsTH. OIIK-4 V4
26. | annmanuzanus U co3JaHue TIEPEMEHHBIX B KOJIE TPOTPAMMBI. OIIK-4 V4
27. | Co3nanne MacCUBOB JaHHBIX Pa3HBIX THUIOB. OIIK-4 | V4
28. | KoncranTHele TUIIBI JaHHBIX. OIIK-4 V4
29. | IIpouenypst u pyakiuu B s3bike Cu. OIIK-4 V4
30. | ['maBHas gpynkuus int main(void). OIIK-4 V4
31. | IIpepbiBanue BBINOJHEHNS TPOTPAMMBI. OIIK-4 V4
32. | Ornaaka u onTUMH3aLKs IPOTPAMMHOTO KOJa. IK-1 | vV9
13 Jl;[g{l;l—ill_.ll/lﬂbl CO371aHHs YCTIEIHBIX MHKPOIPOLIECCOPHBIX CUCTEM YIPAB- | ywe 4 | vy
3 TeopeTnueckre 0CHOBBI MUKPOTIPOLIECCOPHBIX CUCTEM PETYIUPOBAHUS OIK-4 34

U YIpaBJICHHUS.
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35 Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, MPOLIECCOPOB IMUPPOBOIT 00paboT- K-1 312
" | ku curnasnoB (IT1IOC) u yHuBepcaIbHBIX MPOILECCOPOB.
36, Tunsl npectaBieHus ynucen — AeCATUYHOE, ABOUYHOE U ILIeCTHAALaTe- K-1 312
pHUYHOE.
37. | OroOpaxeHue yucel B aMsATH MEKPOKOHTPOJUIEPOB. [1IK-1 312
38. | Flash u Eeprom mamsth, 1 €€ 0COOCHHOCTH. I[1K-1 V9
39. | [loptsl BBOA-BBIBOAA MUKPOKOHTpOIepoB ATmega8A. IK-1 312
40. | Peructpet DDRx, PORTx u PINX. [IK-1 312
a1 OTtoOpakeHre Ha CEeMHCETMEHTHBIN UHIMKATOP LU(P C UCIIOJIb30BAHU- OMK-4 | V3
€M MacCHBOB.
42, Hcnonb3oBaHue JTOrMUECKUX ONepayi Uist yrnpaBiaeHUs! OTAeIbHBIMU OMK-4 | V3
BBIBOJIAMH MTOPTOB.
43. | Tumbl npepbIBaHUN. OIIK-4 V3
44. | Peructpsl 1 HacCTpOWKa IPEPHIBAHUNA OT TAIMEPOB. [K-1 312
45. | BHeuHue npepriBaHus.
46. | Peructpsl n HacTpoliKa BHEIIHUX NPEPhIBAaHUH. [K-1 312
47. | Peructpel u Hactpoiika ALIIl mukponponeccopa ATMega8A. IK-1 312
48. | Peructpsl u ynpaBieHue CKBaXKHOCTHIO uMnyibcoB LIIMM perynsitopa. | OITK-4 NA]
49. | Hacrpoiika unrepdeiicoB nepeaaun nHPOpPMaIIUU. [K-1 Y9
50. | Peructpsl n HacTporika uaTepdeiica SPI. [K-1 312
51. | Peructpsl u HacTporika uHTepdeiica oomena TWI. IK-1 312
52. | Peructpsl n HacTpotika uaTEpdeiica ooMena RS-232. IK-1 312
O6meHn nHpopmanueii ¢ ucnoiab3oBaHueMm one-Wire nurepdeiica oome-
53, Gopman pd MK-1 | Y9
Ha.
54, | Peructpsl BBOJ1a-BbIBO/Ia MUKPOIIPOIIECCOPOB. [IK-1 312
5.3.2.3. 3agaum AJ1s1 NPOBEPKU YMEHHH M HABBIKOB
Ne Conepxanue Kowmue- UAK
B P TEeHU M
Hanummwure koj, ucojiHeHHe KOTOPOTO MPUBEAET K OJHOBPEMEHHO-
1. | My 3aropanuio Bcex CBETOJHMOJOB, a 3aT€M HX ramieHuto, B Oecko- | OIIK-4 H3
HEYHOM IuKJIe ¢ nay3oii 0,25 ¢ (Pucynok 1)
Hanummure koj, ucoiHeHHe KOTOPOTO MPUBEAET K OJHOBPEMEHHO-
2. | my 3axuranuto cseroanonoB D1-D4, a zarem D5-D8, B 6eckoneu- | OIIK-4 H3
HOM 1mkiie ¢ nay3oi 0,5 ¢ (Pucynox 1)
Hanumure Koz, HCNOJHEHNE KOTOPOTO NMPUBEAET K OJHOBPEMEHHO-
MY 3aropaHuIO BCEX CBETOAMOJOB, a 3aTEM HUX TallleHUIo, B OecKo-
3. | Heunom 1mmkie ¢ may3oit 0,25 ¢, ¢ ucnompzoBanueM mukpocxemsl | OIIK-4 H3
casurosoro perucrpa 74HCS595 u annaparHoro moaynst SPl mukpo-
KoHTpoJuiepa (PucyHnok 2)
Hanummure Koz, HCNOJHEHNE KOTOPOTO NMPUBEAET K OJHOBPEMEHHO-
My 3axuranuio cseroaunosiop D1-D4, a 3arem D5-D8, B Geckoneu-
4. | Hom nukie c naysoi 0,5 ¢, ¢ ucroyib30BaHNEM MUKpocxeMbl casuro- | OITK-4 H3
Boro peructpa 74HC595 wu ammapatHoro moxyns SPl mukpo-
KoHTpoJutepa (PucyHnok 2)
Hanummure Koz, HCNIOJHEHNE KOTOPOTO MPUBEAET K OJTHOBPEMEHHO-
5. | My 3aropaHuio BceX CBETOAMOJIOB, a 3aTeM X rameHuto, B 6ecko- | OIIK-4 H3
HEYHOM LuKie ¢ nay3od 0,25 ¢, ¢ MCIOIb30BaHUEM MHKPOCXEMBI
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capuroBoro perucrpa 74HCS595 u mporpamMMmHO#N peanu3aruu mpo-
tokosia nepenaun SPI (Pucynox 3)

Hanummure koj, HCNIOTHEHHE KOTOPOTO MPUBEAET K OJTHOBPEMECHHO-
My 3axuranuio ceeroaunonoB D1-D4, a 3atem D5-D8, B OGeckoneu-

6. | HOM 1uKIe ¢ may30# 0,5 ¢, ¢ ucmosib30BaHUEeM MUKpocxeMbl cisuro- | OITK-4 H3
Boro peructpa 74HCS595 m mporpammHON peanm3anuy MPOTOKOJIA
nepegaun SPI (Pucynok 3)
Hanumure ko, MCMOJHEHHE KOTOPOTO MPHUBEACT JUHAMHYECKOMY
7. | orobpakenuro uncna 1234 na 4-x yucioBoMm cemucermeHtHoMm uH- | OIIK-4 H3
mukatope (PucyHok 4)
Hamummre ko, UCMONHEHHE KOTOPOTO MPHUBEACT JUHAMHYECKOMY
8. | oroOpakenuro uncna 9876 ma 4-x yucioBoM cemucermeHtHoMm wH- | OIIK-4 H3
nukaTtope (Pucynok 4)
9 Hanummure koA, KOTOpBIH MO3BOJUT OTOOPa3UTh HA HOMEP HaXXaTol OITK-4 H3
" | KHOTIKM Ha CEMUCErMEHTHOM MHuKatope (PucyHok 5)
Hanummure Ko, KOTOpBI MO3BOJUT OTOOpPA3UTh HA CEMHUCETMEHT-
10. | HOM MHIUKATOPE KOJMYECTBO HAXKATHH HA KaKyro-1mmn0o kaHonky (Pu- | OIIK-4 H3
CYHOK 5)
U1
12 pRO/ICP1 PCO/ADCO |22
12 1 pR1/0C1A pc1/aDC1 |-2L
12| pB2/35/0C1B pc2/aDc2 22
121 pB3/MOSI/OC2 Pc3/ADC3 |22
18 1 pBamMISO PC4/ADC4/SDA |—2L
12 pBs/scK PCH/ADC5/SCL |—22
L1 PB6/TOSC1/XTALT PC6/RESET [—22
&1 pPB7/TOSC2IXTALZ
PDO/RXD %
PD1/TXD p——
R1[1 R R R4[] R5[ ] Re[ ] R7[ ] RS FD2INTO |22
330] | 330| | 330] [ 330| | 330] | 330| | 330] | 330 12 Apcs PD3/INT1 =
22 1 apcy PD4/TOIXCK |—2—
- PDS/T1 —?0
=i AREF PDB/AINQ =
D14 D21 Dp3lpalps]|pelp7]lps iR POGIAING [
¥ ATMEGA8

-+

Pucynox 1
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(=] (] B [#h] (a%] (a4 (o] [iSF [oS3 (6] (3] [N [o63
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2= (] [N ] (0] (SR [ ] (4 (%1 (X1 X7 X1 (X3
] ieq SR 1] 151 [ 151 (23] S N
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(=]

-
—

u1
u2 % PBO/CP PCO/ADCO
15 11 T PE!WOiCIA PC1/ADCA1
2 Qo SH_CP4—1 2 PR2/SS/0CTB PC2/ADC2
— ot DS 121 paamostiocz PC3/ADC3
= a2 j_' <2~ PBaMISO PC4/ADC4/SDA
2 a3 ST_CP4 2 pesisck PC5/ADC5/SCL
5 Q4 8_ PBB/TOSC1/XTAL1 PC6/RESET
Q5 —l PB7/TOSC2/XTALZ
g Q6 o PDO/RXD
o7 VR [ PD1/TXD
— Q7' OE 19 PD2/INTO
o P e
RIYIRY |RI | R4 | RS |REl | R R8 - PD5/T4
330 330 330 330 330 330 330 330 20 ] AREF PD6/AINO
18 1 avee PD7/AINT
ATMEGAS8
D1 1 D21 D31 D41 D51 D6l D7]1D8
Pucynok 2
u1
u2 121 PBo/ICP1 PCO/ADCO
” y I 121 p1/0C1A PC1/ADC1
1 Qo SH_CP4 T 5 PB2/SS/OC1B PC2/ADC2
> Qi DS F PB3/MOSI/OC2 PC3/ADC3
£ a2 - - PB4MISO PC4/ADC4/SDA
21 a3 ST CP 41 pesisck PC5/ADCS/SCL
= a4 —— PBOITOSCIXTALY PC6/RESET
=— a5 -2 pE7/TOSC2/XTALZ
= a5 0 PDOIRXD
s a7 VR [—= PD1/TXD
—_— Q7' OE 19 PD2/INTO
e 1 e S
RII|RA|R3|R4 | RS | R6l | R R8 - PD5/T1
330| | 330 | 330] | 330] | 330] | 330] | 330] | 330 20| AREF PDB/AIND
18 4 avee PD7/AINA
ATMEGAB
D11 D21 D31 D4 D51 D6 D71D8

It

Pucynok 3
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ABCDEFG DP 1234
| l
Q1
R1
1
.
1k
R2 Q2
ul h It: Q3
% PBO/ICP1 PCO/ADCD ii R3
5 pBr/OCIA PC1/ADCT [—5= |—|
<= PB2/5Sioc1B PC2/ADC2 [—=2 Tk
<] Peamosuace PC3/ADCS [—==
<= PBAMISO PC4/ADC4/SDA [—== R4
~i— PBs/sCK PC5/ADCS/SCL [—== Q4
——| PBE/TOSCUXTALY PCB/RESET f—— 1K I
2] PBT/TOSC2IXTALZ a0
PDO/RXD [—=
PDI/TXD ==
19 PD2INTO [—=
- Abcs PDJNT1 [—
&= ADCT PDAITOIXCK [—& |
PD5/T1
% AREF PDS/AIND ::? -
L2 avee PD7/AINT
ATMEGAB
Pucynok 4
¥y
U1
® 12 23
»—0 (o 13 PBO/ICP1 PCO/ADCOD ?
-=_® | i PB1/OC1A PC1/ADC1 ?
o O = PB2/S5/0C1B PC2/ADC2 [—2=
-=_® I PB3/MOSIIOC2 PC3/ADC3 ?
0 o 7 PB4/MISO PC4/ADC4/SDA ?
0 L pasisck PC5iADCS/SCL (25
] O s PB6/TOSC1/XTAL1 PCS/RESET ==
i )] PB7/TOSC2/XTAL2 20
o O PDO/RXD ===
—0e PONTXD =22 N
—=0 O 10 PD2INTO [—= ||
/0 > ADCE PD3/INT1 > U
0 © £ Apc7 PD4TOIXCK (—= ﬁ:%
i e O 20 PD5/T1 5 |
0 O 20 AREF PDB/AIND
28] avee PD7/AINT jtl L<:§J
R | R R3 | R4 | R R R R8 ATMEGAS
10k 10k 10k 10k 10k 10k 10k 10k
Pucynok S

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBLHBIX, PACYeTHO-TpaguYecKUX pador
He npexycMoTpeHbl
5.3.2.5. Bonpochl 1J1si KOHTPOJIBHOM (pacyeTHO-Tpadu4YecKoii) padoThl

He npemycMoTpeHsl
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5.4. Cucrema OIlCHUBAHMSA JOCTHKEHHS KOMIIeTeHIIMI

5.4.1. Ouemca JOCTHKEHHSI KOMIIETEHIIMH B X0/€ l'lpOMe)KyTO‘lHOﬁ arrecranmum

Komnerennusa OIIK-4
Crnoco0eH MOHUMATh MPUHIHUIILI PA0OTHI COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTHIA H
HCI0JIL30BATH UX JUIS pPellleHusl 32124 Npo¢ecCHOHAILHOM J1es TeJIbHOCTH

HupuxaTopsl focTHReHUus1 komnereHmuun OIK-4

HOMepa BOITPOCOB U 3a1a4

BOIPOCHI 10

BONPOCHI K | 331244 K | BOIIPOCHI | KYPCOBOMY
Kon Conep:xanue o
JK3aMeHy | 3a4€Ty | K 3a4eTy | TMPOEKTY
(paboTe)
OCHOBHBIE IIPUHIUIBI U METOAUKU CO3AaHUS 1,4,6,8,
34 COBPEMEHHBIX aBTOTPOHHBIX CHCTEM aBTO- 9,11, 13,
Mobuen 15, 17
aHAJIM3UPOBATh OJOK—CXEMBbl aJITOPUTMOB
V3 | paboTs MHUKPOIIPOIIECCOPHBIX ~ CHUCTEM 14,24
yYOpaBJIeHUS
CO3/1aBaTh IPOCTEHMIINE CXEMBbl MHKPOIIPO-
Y4 | necCOpHBIX YCTPOMCTB, NPOU3BOJHUTH HUX 7,10
HaCTPOMKY U PETYIUPOBKY
HCIOJIb30BaHUS TMPOQECCHOHANBHOTO IPO-
H3 | TPammHoro oOecrieyeHus JUIsl  CO3JAHHUSA i

NpoIMBOK M ux 3anucu B [I3Y mukponpo-
L[ECCOPHBIX CUCTEM YIPABICHUS

Kovmnerenuusa IIK-1
Cnoco0eH opraHu3oBaTh TEXHHYECKOE 00C/Ty;KHBAHHE U PEMOHT TPAHCIOPTHBIX M TPAHCIIOPTHO-
TEeXHOJOTMYECKHX MALIMH U KOMILIEKCOB

Huaukarops! qocTukennst komnerenuuu 1K-1

HOMepa BOITIPOCOB H 3a/1a4

oOLIyI0 BHYTPEHHIOI CTPYKTYPY MHUKpPO- 3, 5, 120,
312 | mpoueccopos, U CHCTEM Ha UX OCHOBE 16, 18, 19,
21,22,25
aHAJIM3UPOBATh CXCMOTEXHUKY MHKPOIIPO-
yg | leCcOpHBIX YCTPOMCTB, a TaKXKe JUArHOCTHU- 20, 23

poBaTh BO3MOXKHbBIE MPUYMHBI UX HEUCIIPaB-
HOCTEN
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5.4.2. OueHka 10CTHKEHUS] KOMIIETEHIUI B X0/1e TEKYIero KOHTPOJIsi

Komnerennusa OIIK-4

Crnoco0eH MOHUMAThL NPUHIMIILI PA00THI COBPeMEHHBIX HH(OPMALMOHHBIX TeXHOJIOTHH H MCTIIOJb-
30BaTh MX VIS pelleHus 3a/1a4 NpogeccCHOHATBHOM e TeJbHOCTH

HuauxaTopsl focTHReHusi kKomnereHmnun OIK-4

HOMepa BOITPOCOB M 3a1a4

3aJavum nJis
BOIIPOCHI
BOIPOCHI MPOBEPKHU
Kon Conepxanue YCTHOTO .
TECTOB YMCHHUHA U
ornpoca
HAaBbIKOB
OCHOBHBIEC NPHUHIMINBI U METOJUKH CO3JAHMS CO-
34 PUHL g AAmI < 1-14 1-9, 34
BPEMEHHBIX aBTOTPOHHBIX CUCTEM aBTOMOOMIIEH
V3 aHAITM3UPOBATH OJIOK—CXEMBI aIrOPUTMOB paboThl | 15-22, 44- | 10-13, 41-
MUKPOIIPOIIECCOPHBIX CUCTEM YIIPABIECHUS 48 43, 48
CO3/1aBaTh MPOCTEHIINE CXEMbI MUKPOIIPOLIECCOP- 93.95 33
Y4 | HBIX yCTpOWCTB, NPOM3BOJAUTH UX HACTPOIKY M 43 58: 65 15-31, 33
PETYIIUPOBKY ’
WCIOJIb30BaHUS MPO(ECCHOHATBHOTO TMPOTrpamMM-
p3 | Horo oOecnievyeHus Ui CO3AaHUS MPOUIUBOK U UX 1-10
3amucu B [I3Y  MUKpOmpOLECcCOpHBIX CHCTEM
YOpaBJIEHUS

Komnerenuus ITK-1

CnocodeH OPraHu3oBaTb TEXHUIECCKOE 06c.11y>lm13aﬂue N PEMOHT TPAHCIIOPTHLIX U TPAHCIIOPTHO-
TCXHOJOIHYCCKUX MAITUH U KOMILJICKCOB

HNuaukarops! gocTukeHnst komnerenuuu 1K-1

HOMepa BOIIPOCOB H 3a/1a4

00IIyI0 BHYTPEHHIOIO CTPYKTYPY MHUKPOIPOIIEC- 35-37, 39,
312 | COPOB, M CHCTEM Ha HX OCHOBE 26-32,53- | 40, 44, 46,
57 47, 50-52,
54
AHAJIM3UPOBATh CXEMOTEXHUKY MHKPOIIPOIIECCOP- 14.32. 38
Y9 | HBIX YCTpPOMCTB, a TaKKe JIMArHOCTUPOBATH BO3- 49-52 219, 53 ’

MOJXHBIC ITPUYMHBI UX HCHCHpaBHOCTeﬁ
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6. YuyeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedyeHHe TUCHUILIMHBI

6.1. Pexomenayemas iureparypa

Tun Bun

Ne bubnuorpaduyeckoe onucanue S y4eOHOMH

JIUTEPATYPHI
[NonuBaeB O. W. DneKTpOHHBIE CUCTEMBI YIIpaBiIcHHsI OCH3MHOBBIX JIBU-
rareneii: y4e0b. mocoOue Ui CTYACHTOB BY30B, OOyYaromIMXcsl MO

1 | nanpasnenuto "Arpoumkenepus” / O. U. [Nonmusaes, O. M. Koctnkos, | YuebHoe OcHoBHas
O. C. Benpunckuii; Boponex. roc. arpap. yH-T - Boponex: BI'AY,

2008 - 138 c. [UWT 3812] [TIT]
Cocuun JI.A. DieKTpUYEeCcKOe, JIEKTPOHHOE U aBTOTPOHHOE 000pya0-
BaHHE JIETKOBBIX aBTOMOOMIIeH (ABTOTpOHUKA-3): y4eOHUK IS CTYIeH-

o | TOB MalMHOCTPOUT. BY30B U TEXH. YH-TOB, oOyuatomuxcst Ha OakanaBpa VueGHoe OCHOBHAS

U Maructpa no npod.-odpazoBar. mporpamme "IIEKTPOTEXH. U DIIEK-
TPOH. cucTteMbl HazeM. TpaHct. cpeactB” / [I.A. Cocuun - M.: COJIOH-
MMPECC, 2010 - 379 c.

KoncTtpyknust TpakTopoB W aBTOMOOWIEH: y4eOHHWK JIsi CTYIEHTOB
BBICIINX Y4E€OHBIX 3aBe[eHH, 00yJaloMXcs M0 HampasieHuto "Arpo-

3 urwxkenepus” / [O. U. [onuBaes [u np.]; BopoHexckuii rocynapcTBeH- Vuebroe HomnonHu-
HBIM arpapHblii yHuBepcuteT ; o pen. O. W. [lonuBaesa - Boponex: TenbHas
Boponexckuii rocy1apcTBEHHBIN arpapHblil yHuBepcuter, 2014 - 259 c.

[LIAT 10649] [IIT]
KoHcTpykmust TpakKTOpOB W aBTOMOOWIICH: ydeOHOE MOCoOue sl CTY-

4 | ZACHTOB BY30B, o0yuaromxcs 1o HanpasicHuio "Arpourkenepus” / [O. Vuebioe Jomonau-
. Tlonmmsaes [u ap.]; Boponex. roc. arpap. yH-T ; [moz obm. pex. O. W. TenbHas
ITonmmuBaera] - Boponex: BI'AY, 2011 - 429 c. [HUT 5274] [1IT]

MuxkponporieccopHasi TeXHHKa B aBTOMOOMIILHOM TPaHCIIOPTE [DIeK-
TPOHHBIN pecypc]: METoAUYECKHE yKa3aHUs [0 CAMOCTOSITEbHOM pado-
Te s obydaromuxcs mo HampaBieHmio 23.03.03 «OkcruryaTarus Meromu-

5. | TPaHCTIOPTHO-TEXHOIOIMYECKUX MAIIMH M KOMIUIEKCOB» / BopoHex-

CKMH TOCYJapCTBEHHBIA arpapHbIii yHuBepcuTeT ; [cocT. A. H. KysHe- Heckoe
oB] - Boponex: BopoHexckuii TrocyJapCTBEHHBIN arpapHbIid YHUBEp-

cuter, 2020 [IIT] URL: http://catalog.vsau.ru/elib/metod/m153841.pdf

BectHuk BopoHeXCKOro rocyaapcTBEHHOIO arpapHOro YHHUBEPCHUTETA: Teptio-

6. |TeopeTmuecKuil M HAYYHO-TIPAKTUYECKU KypHai / BopoHex. roc. arpap.
yH-T - Boponexx: B'AY, 1998- JIHICCKOe
Texuuka u o0opymoBaHHe ISl cela: €KEMECAYHbI HayqyHO NMPOU3BOI- Teptio-

7. |cTBeHHBIH W WMHPOpPMAIMOHHO-aHaMTHIecKul kypHan / ®I'BHY «Po-
cuadopmarporex» - MockBa: ®I'BHY «Pocundopmarporex», 1997- JIHICCKOe
ABTOMOOHIIBHAS MPOMBIILIEHHOCTD: eKeMeCIYHbII Hay4HO- Teptio-

8. | TexHuueckuil xxypHan / MuHucTepcTBO 0Opas3oBaHus U Hayku PD, OAO
«ABTocenpxo3mani-Xonauary - Mocksa: Mamunoctpoenue, 1930- JecKoe

6.2. Pecypceol cetu UHTEpHET
6.2.1. DnekTpoHHbIe OMOTHOTEYHbIE CHCTEMBI

Ne Ha3zBanue Pa3zmemenue

1 | Jlanp https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/

4 | IPRbooks http://www.iprbookshop.ru/

5 | E-library https://elibrary.ru/

6 | Dnexrponnas 6ubmmoreka BIAY http://library.vsau.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
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6.2.2. lIpodeccuonanbHble 6a3bl JAHHBIX H HHPOPMALIMOHHBIE CHCTEMBbI

No HasBanue AJipec nocryna

1 |Tlopran OTKpBITHIX JaHHBIX PD https://data.gov.ru/

2 |IlopTas rocyiapcTBEHHBIX YCIIyT https://www.gosuslugi.ru/

https://Texakcmepr.caift/sistema-

3 |IIpodeccnonanbHbIe cripaBoUHBIE cUCTEMBI «Komekey kodeks

4 | ArpapHas poccuiickas ”H(GOpMAaIMOHHAs CHCTEMA. http://www.aris.ru/

5 WubopmanimoHHas CUCTEMa IO CeITbCKOXO03SIHCTBEHHBIM http://agris. fao.org/

HayKaM U TEXHOJIOTHSIM
6.2.3. CaiiTbl 1 MHGOPMAIHOHHBIE IOPTAJBI

No Haszpanne Pazmenienne

1 | Bce TOCTH http://vsegost.com/

2 | Poccuiickoe x03aicTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bami nyreBouTenb B MUPE TEXHUKH http://techserver.ru/



https://www.gosuslugi.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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7. MaTepHaJbHO-TEXHHYECKOE U MPOrpaMMHOe o0ecrieyeHne JUCHMITUHbI

7.1. IloMemeHus AJ151 BeAeHUs 06p330BaTeJ'IbH01"0 nmpoumecca u 060pyl[0BaHl/le

HaunmeHnoBanue noMeeHuil 1uisi IpoBEAEHUS BCEX BU-
JIOB YI€OHOU JIeATEIIBHOCTH, MIPETYCMOTPEHHON y4ueo-
HBIM TUTAHOM, B TOM YHCJI€ TIOMEIICHUS I CAaMOCTOSI-
TEBHON PabOTHI, ¢ YKa3aHUEM NIEPEYHS OCHOBHOTO
000pyI0BaHuUs, yU€OHO-HATJISIIHBIX TOCOOHI U UCTIONb-
3yeMOro MPOTPaMMHOT0 00€CTICUeHUS

Anpec (MECTOIOJI0KEHNE) TTOMELIIE-
HUH AJId TPOBCACHUS BCEX BUAOB
y4eOHO 1eITEeNbHOCTH, IPEAYCMOT-
pEHHON y4yeOHbIM IUIaHOM (B cliydae
peanu3anun 00pa3oBaTeNbHON MPo-
rpaMMBI B CETE€BOH (popme 1omonHu-
TCJIBHO YKAa3bIBACTCAd HAMMCHOBAHUEC
OpraHu3aIum, C KOTOPOH 3aKITF0UYEH
JIOTOBOD)

VYyeOHast ayautopusi Uil NPOBEACHUS Y4eOHBIX
3aHATUN JIEKIIMOHHOTO THUIA: KOMIUIEKT ydeOHOU Mebe-
Y, JEMOHCTpAllMOHHOE  00OpyIoBaHHME, y4eOHO-
HarJIsiAHBIC TTOCOOMSI

VYyeOHast ayautopusi Ui NMPOBEACHUS Y4eOHBIX
3aHATUN JIEKIIMOHHOTO THUIIA: KOMIUIEKT ydeOHOU Mebe-
Y, JEMOHCTPAIlMOHHOE O0O0OpyJOBaHHE | Yy4eOHO-
HaTJISTHBIE TIOCOOUS, TTPE3eHTAIIHOHHOE 000py/I0BaHNE,
WCTIONb3yeMOe  MpoTrpaMMHOe  obecrieueHne  MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sunexc bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice, AST Test

JlaGopaTtopusi, yueOHast ayauTOpUsl sl IPOBEIe-
HUS YY€OHBIX 3aHATHH: KOMIUIEKT ydeOHOW MeOenu,
JNEMOHCTpaIlMOHHOEe ~ Oo0opyloBaHWe, H  y4eOHO-
HarJiaJgHble TocoOUs: yCTaHOBKA JJIsl ONpEAeTICHUs CO-
JepaHus BOJbl B HEPTENPOAYKTaAX METOJOM BBIIAPH-
BAaHHUS,YCTAHOBKA JIs OIpEJAeTICHHs] TeMIIepaTyphl Io-
MYTHEHHS M Hayala KPUCTAJUIM3ALUU TU3EIbHOIO TOI-
JMBa, Mpuoop 11 (PpakIMOHHON pa3srOHKH, TPUOOP IS
OTpeJieNieHUs] KUHEeMAaTHUYeCKON BA3KOCTH HedTenpo-
TYKTOB,IIEHETPOMETP ISl IJIACTUYHBIX CMa30K, ycTa-
HOBKa JJIsl OMpeJeNieHUusT TEePMOOKHCIUTEIbHON CTa-
ounpHOCTH  Macen MmeTojgoM [lamok, ycTaHoBKa st
oTpeJeNieHUs] TEPMOOKUCITUTENHONU CTaOMIBHOCTH MO-
TOPHBIX MaceJ, Ta30aHain3aTop, MIACTOMEpP, yCTaHOBKA
JUIS OTIpeJIeNIEHUs] TEMIIePaTyphl BCIIBIIIKK U BOCIIIaMe-
HEHMsI, TpUOOp Ul OIpeNesIeHUs] COAEP)KaHUS CMOJI,
yCTaHOBKA JUTsI ONIPEICIICHUs TEMIIEpATyphl Karienaie-
HUS

[Tomerienne a1st CaMOCTOATENBHOW PabOThI: KOM-
IUIEKT y4eOHOW MeOenu, KOMIIbIOTEpHAash TEXHUKa C
BO3MOXHOCTBIO MOJKIIOUEHU K cetn "HHTepHeTr" n
o0ecrieyeHHEeM JOCTyNa B IEKTPOHHYI HH(pOpMaIu-
OHHO-00pa30BaTENbHYIO Cpely, HCHOJIb3yeMoe IIpo-
rpammHoe oOecrnieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nekc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, Boponexckas obnacts, r. Bo-
poHex, yi. Tumupssena, 13

394087, Boponexckas obmacts, r. Bo-
poHex, ya. Tumupszena, 13

394087, Boponexckas obmacts, r. Bo-
poHex, ya. Tumupszena, 13, a.227

394087, Boponexckas obnacts, r. Bo-
poHex, yin. Tummupszesa, 13, a.219 (c
16 no 20 4.)
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IUIEKT y4eOHOW MeOenu, KOMITBIOTEpHAsh TEXHUKa C
BO3MOXHOCTBIO TOJKIOYEHUS K ceth "HHrepHer" u
o0ecrieyeHrEeM JOCTyNa B AJIEKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTENBHYI0 CpEay, HCIOJIb3yeMoe IIpo-
rpammHoe obecrieuerne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIu-
nekc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

IUIEKT y4eOHOW MeOenn, KOMITBIOTEpHAss TEXHUKa C
BO3MOXHOCTBIO TOJKIIOYeHHUsT K ceth "HHrepHer" u
o0ecrieyeHreM JOCTYNa B AJIEKTPOHHYIO HH(OpMAI-
OHHO-00pa30BaTENBHYI0 Cpeay, HCIOJIb3yeMoe IIpo-
rpaMmMmHoe oOecneuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomermenue ast camocTosTenbHOU paboThl: kKoM-[394087, BopoHexckas o6nacts, T. Bo-

poHex, yin. TummupsizeBa, 13, a.321 (c
16 mo 20 4.)

[Tomemenue st caMoCTosTENbHON paboThl: KoM-|394087, Boponexckas obnacts, r. Bo-

poHex, yin. Muuypuna, 1, a.232a

7.2. IlporpamMHoOe obecrieyeHune

7.2.1. IlporpammHoe o0ecnievyeHre 001Eero HA3HAYCHUSA

HazBanue

Pa3smenienune

Omneparonnsie cucteMbl MS Windows / Linux (ALT Linux)

IIK B moxkanpHOM cetd BT'AY

[MakeTs! oducubix npunoxenuit Office MS Windows /

2. OpenOffice / LibreOffice [1K B noxanbHo# cetu BI'AY
3 gg;)drgraMMH 1t mpocMoTpa (aitmoB Adobe Reader / DjVu K B okamsoii cetu BEAY
n lslpoarﬁepbl Sunexc bpaysep / Mozilla Firefox / Internet Ex- K B noxaisioi ceti BLAY
5. | AutuBupycHas nporpamma DrWeb ES I1K B nokanbHO# cetu BI'AY
6. | [Iporpamma-apxusatop 7-Zip IIK B nokanbHO# cetu BI'AY
7. |Mynerumenna npourpeiBaresb MediaPlayer Classic I1K B nokanpHOM cetn BI'AY
8. |Ilnardopma onnaiin-oOyuenus elearning server I1K B nokanbHOM cetn BI'AY
9. | Cucrema xomnbiotepHoro tectupoBanust AST Test I1K B nokanbHoM cetn BI'AY
7.2.2. Cnenmaau3upoOBaHHOE POrPAMMHOe o0ecrieyeHne
No Ha3zBanue Pa3zmenienue

MathCad 2001

[IK B moxanpHOM cetd B'AY
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8. MexkaucuuminHAPHbIE CBA3H

Jucrmrnrza, ¢ koTopoit HeoOxo- | Kadenpa, Ha kotopoii npenogaer- | PUO 3aBemyromero
JIMMO COTJIACOBAaHME Csl TUCIIMILITMHA Kadeapoit
b1.0.30 «O0mmas 21eKTpoTeXHUKA
p DIIEKTPOTEXHUKU U aBTOMATUKHU Adonnues JI.H.

1 DJICKTPOHHKAY
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Ipunoxenue 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmMsbl

H I/IH(l)OpMaIII/IH 0 BHCCCHHBIX U3BMCHCHUSAX

JOJKHOCTHOE JIUIIO,

[TorpebHOCTD
B KOPPEKTUPOBKE

MIPOBOIMBIIICE Wudopmanmsi 0 BHECEHHBIX
Hara YKa3aHUEM COOTBET-
nposepky: ©.1.0., HU3MEHEHUAX
CTBYIOIIIUX Pa3JICIIOB
JIOJDKHOCTE »
pabouyeil mporpamMmsl
o Her
Opobunckuit B.1.,
3aB. Kae/Ipoid cetb- PabGouas mporpamma
CKOXO3SIMCTBEHHBIX 17.06.2024 porp -
MALLHEL THAKTODOE aKTyaJIM3upOBaHa HA
> 1P P 2024-2025 y4eOHbIi
1 aBTOMOOMIENR
ron
o Het
Opoobunckuii B.1.,
3aB. Kae/Ipoi cetb- PabGouas nmporpamma
CKOXO3SIMCTBEHHBIX 04.06.2025 porp -

MalluH, TPaKTOPOB
W aBTOMOOWUIIEH

aKTyaJlU3UpOBaHa Ha
2025-2026 y4eOHbIi
roJ
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