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PaGouas mporpamma pa3pabotana B cooTBeTcTBUM ¢ DenepaabHbIM TOCYAapCTBEHHBIM
00pa30oBaTeIbHBIM CTAHJAPTOM BBICHIETO OOpa30BaHMsI 110 HAMPABICHUIO TOITOTOBKHU
23.03.03 DOkcrryatanus TPaHCHOPTHO-TEXHOJOTMUECKUX MAlIMH U KOMILUIEKCOB, YTBEPXKIIECH-

HBIM IIpHKa30M MUHHCTpa HayKH M BbIcIIero oopazoBanus Poccuiickoit @enepanun ot 07 aBry-
cra 2020 roma Ne 916.

PaGouass mporpaMma yTBepX/JeHa Ha 3aceaHHUU Kaeapbl CENbCKOXO3SMCTBEHHBIX Ma-
IIMH, TPAKTOPOB U aBToMoOmIeit (mpotokon Ne010122-11.0t 15.06.2023 r.)

3aBeayromuii kageapoi Opoobunckuii B.U.

WHI/ICI)

PabGouas mporpamma peKOMeH0BaHa K MCIOJIb30BAHUIO B YYEOHOM MPOIIECCE METOINY €-
CKOM KOMHCCHEl arpontkeHepHoro ¢akynprera (mpotokon NelO ot 22.06.2023 r.).

P

IIpencenarenb MeTOAUYECKON KOMUCCHN — Koctukos O.M.
IOANHCH

PenensenT padoueit nporpamMmbl
nupekrop «O00 Cepsucrex-BPH» IL.E. IInBoBapos
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1. O0masi XxapakTepuCcTHKA JUCHUTLTHHBI
1.1. Heanb AMCHUMIAHBI

[TproOpereHne 00y4YarOIMMKCS 3HAHUK O 0A30BBIX MPUHIIUIIAX PAOOTHI M KOHCTPYKTH B-
HBIX OCOOCHHOCTAX MMKPOIPOLECCOPHBIX CUCTEM YIPABJIECHUS, NPUMEHSEMBIX B COBPEMEHHBIX
aBTOMOOMJIISIX, a TaAK)Ke 000PY0BaHUH, HEOOXOAUMOM I X (PYHKIIMOHUPOBAHUSI.

1.2. 3agaun AUCHUILINHDI

- W3y4YeHHE MPUHIUIOB pabOThl MUKPOMPOIIECCOPHON M AJIEKTPOHHOM TEXHUKH, yCTa-
HOBJICHHOW Ha TPaHCHOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTMYECKUX MaIlIMHAX U 000pyIOBaHUMY;

- U3y4YEHUE NPUHIIUIIOB CO3/aHMS AJTOPUTMOB, UCIIOIHAEMOr0 KOAa U MPOrpaMMUPOBa-
HUsI MEKPOIIPOLIECCOPHOM TEXHUKH, a TAKKE CO3JAHMS IPOCTEHIINX CUCTEM YIIPABJICHUS.

1.3. IIpeaMeT AUCUMIIIMHBI

[IpuHune! co3panus U QYHKIHOHUPOBAHUS MUKPOMPOLIECCOPHBIX CUCTEM YIIpaBICHUS
COBPEMEHHBIX aBTOMOOUJIEH.

1.4. MecTo AUCUMILUIMHBI B 00pa30BaTeJIbHOM NMporpaMme

Jucuunmuna 51.0.29 «MukporponeccopHas TEXHHKa B aBTOMOOMJIBHOM TpPaHCHOPTE»
OTHOCHTCS K 00s13aTeNIbHON YacTH 0s10ka 1 «luCuIumHb.

1.5. B3aumocBs3b ¢ IPYrUMH JUCHUIINHAMHA

Hucuunmuna b1.0.29 «MukporiponeccopHas TeXHUKa B aBTOMOOMJIBHOM TPaHCIOPTE»
csizana ¢ aucuuiuimHaMu b1.B.10 «DnexkTpoTexHuka u 3J1eKTpood Opya0BaHNE TPAaHCIOPTHBIX U
TPAHCIOPTHO-TEXHOJIOTMYCCKUX MAaIlIMH U KoMmIuiekcoB», b1.0.30 «O0mas 31eKTpoTexXHUuKa U
ANEKTPOHUKA.



Crpannna 4 u3 36

2. Ilnanupyemple pe3yJbTAThl 00y4eHUs MO JUCIUIINHE

Komnerenuus NHaukaTop 10CTHKEeHUs KOMIIETEHIIUU
Koa Copep:xkanue Koa Copep:xxanue
Croco0eH ITOHMMATH 34 | OCHOBHbBIC IPHHLMIILL H METOMKH CO3/aHHS COBPEMCH-
MPUHIUIIEI  paOOTHI HBIX aBTOTPOHHBIX CUCTEM aBTOMOOUIEH
COBPEMEHHBIX WH- | 5 | QHATH3HPOBATH 0JIOK—CXEMBI AJITOPUTMOB PabOThI MHUK-
OTTK- (bopMauunonme TeX- POTIPOIIECCOPHBIX C\I’/ICTeM yIIPaBJICHUS
4 HOJIOTHHA U HCIOMIb- V4 co3z[a13aT1> MPOCTENIINE CXEMBbI MI:IKpOHpOI_[eCCOpHBIX
30BaTh MX IS pellle- YCTPOMCTB, IPOU3BOAUTH UX HACTPOUKY U PETr'yITUPOBKY
HUS 3aaad mnpodec- UCIONBh30BaHUSL MPO(ECCHOHATFHOTO MPOrPAMMHOTO
CHOHAJILHOU nes- | H3 | obecriedeHust 1t CO3aHUS MPOIIUBOK M HMX 3aIUCH B
TEJIbHOCTHU I13Y MUKPOMPOIIECCOPHBIX CHCTEM YIIPaBJICHUS
CnocoOeH opraHuzo- 312 00IIyI0 BHYTPEHHIOIO CTPYKTYPY MHUKPOIPOIIECCOPOB, U
BaTh TEXHUYECKOE CHCTEM Ha UX OCHOBE
o0CTy’)KUBaHUE W pe- AQHAJM3UPOBATh CXEMOTEXHUKY MHKPOIIPOIECCOPHBIX
[IK.1 | MOHT TPaHCIOPTHBIX YCTPOKMCTB, a TaKkxke ,Z[I/IaFfIOCTI/IpOBaTB BO3MOKHEIE
i TPAHCIIOPTHO- yg | MPUIHMHBI HX HENCTIPaBHOCTEH
TEXHOJIOTHYECKHX

MallliH M KOMIIJICK-
COB
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3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ouynas ¢popma oOy4yeHust

IToka3zarenu CeM8e TP Beero

Oo6mast Tpy10EMKOCTB, 3.€./d 3/108 | 3/108
OO6murast KOHTaKTHasE padboTa, 9 38,15 38,15
O6mrast camocTtosiTenbHas pabora, 4 69,85 69,85
KonTakTHas paboTta npu NpoBeACHUH YU€OHBIX 3aHATHI, B T.4. (1) 38,00 38,00

JIEKIIA U 14 14,00

71a00paTOpHBIE-BCErO 24 24,00

B T.4. IPAaKTHYECKas IOArOTOBKA -

NPAaKTHYECKH E-BCEro -

B T.4. IPAKTUYECKas MOArOTOBKA -

WHANBUAYaIbHbIE KOHCYJBTAI[MHU NP BHIMOJIHEHUU KYPCOBOTO MPOEKTa -

WHAVBUAYaIbHbIE KOHCYJIBTAI[MH NP BHIMOJIHEHUU KYPCOBOM paboThI -
CamocrosiTenpHas paboTa Ipy NPOBEACHUH YIEeOHBIX 3aHATHH, U 61,00 61,00
KonrtaktHas paboTa mpu MpOBEAECHUH MPOMEKYTOYHOH aTTECTAlluH 00y- 015 015
YaIOMUXCs, B T.9. (1) ' '

TPYIIOBHIE KOHCYJIbTAUU -

KYpPCOBOH MPOEKT -

KypcoBas paboTa -

3a4er 0,15 0,15

3a4eT C OLICHKOH -

9K3aMEH -
CamocrosiTenbHas paboTa NpH NPOMEKXYTOUHOM aTTecTaluu, B T.4. (1) 8,85 8,85

BBINOJTHEHHE KYPCOBOT'O IPOCKTA -

BBITNIOJIHEHHE KYPCOBOM paboThI -

MOJITOTOBKA K 3a4eTy 8,85 8,85

MOJITOTOBKA K 324€Ty C OI[EHKOU -

HOATOTOBKA K 9K3aMEHY -
dopMa IPOMEKYTOUHON aTTECTALIUU 3a4er 3a4er

3.2.3aounas ¢popma 00ydeHus1
IMoxka3zarenan K)épc Bcero

OO011ast Tpy10EMKOCTB, 3.€./9 3/108 | 3/108
OO6mrast KoHTaKTHas padora, 4 10,15 10,15
OO6mrast camocTtosiTeabHas pabora, 4 97,85 97,85
KonTakTHas paboTa npu NpoBEICHUH YU4EOHBIX 3aHATHM, B T.4. (4) 10,00 10,00

JIEKLIAU 4 4,00

nabopaTopHBIE-BCETrO 6 6,00

B T.4. IPAaKTUYECKas ITOrOTOBKA -

NPAaKTHIECKH e-BCErO -

B T.4. IPAKTUYECKAs TOJrOTOBKA -

WHANBUAYATbHbIE KOHCYIBTAI[UU P BHIMOJIHEHUH KYPCOBOTO MPOEKTa -

WHAVBUAYaTbHbIE KOHCYIBTAIIUH MPHU BHIMIOJIHEHUH KYPCOBOM pabOThI -
CamocrosiTenbHas paboTa pu NPOBEACHUN yUEOHBIX 3aHATUH, U 89,00 89,00
KonrtakTHas pabota mpu MPOBENECHUH MPOMEXKYTOYHOW aTTecTanuu o0y- 0.15 0.15

Yaloluxcs, B T.4. (1)
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rPyIIIOBBIE KOHCYJIbTallUU

KYPCOBOH MPOEKT

KypcoBas paboTa

3a4€T

0,15

0,15

3a4eT C OLICHKOH

9K3aMCH

CamocrosiTenbHas paboTa NpH NPOMEKXYTOUHOM aTTecTalluu, B T.4. (1)

8,85

8,85

BBITNIOJIHEHHE KYPCOBOT'O MPOEKTA

BBITNIOJIHEHHE KYPCOBOM paboTHhI

IMOATrOTOBKA K 3a4UCTy

8,85

8,85

IIOATOTOBKA K 3a4€Ty C OLIEHKOU

IMOATOTOBKA K OK3aMCHY

dopma NPOMEKYTOYHON aTTECTALIU

3a4€CT

3a4CT
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4. Conep:xxanue TMCHUILINHBI
4.1. Copep:xxaHue TUCHMILVIMHBI B pa3pe3e pa3/ie/ioB U MOApPa3ieaoB
Pa3nen 1. BBenenue B MUKpONponeccoOpHyo TeXHUKY. OcHOBBI si3bika CH

[Tonpasznen 1.1 OcHOBBI 1M POBOIA, aHATIOTOBOM U MUKPOIPOIIECCOPHON TEXHUKH.

Hanpsoxkenne n Tok. Pesuctopsl n aenurtenu HanpspkeHus. Konnpencatopsl. Jnoasl u
ceeToauonsl. Perne. [IpuHIUIBI pabOTHl IPOCTEHIINX SNMEKTPOHHBIX Ileneid. TeopeThndeckue oc-
HOBBI MUKPOIIPOLIECCOPHBIX CUCTEM PETYJIUPOBAHMS U YIIPaBICHMUS.

IMoapaznen 1.2 OcoOeHHOCTH MUKPOKOHTPOJUIEPOB, POLIECCOPOB U(POBOI 00pabOTKH
curayioB (ITL{OC) u yauBepcaabHBIX MIPOIIECCOPOB.

Flash u Eeprom namsth, u €€ ocobeHHOCTH. THUIBI MPECTABICHUS YKCET — JECITUYHOE,
JBOMYHOE U IIecTHaauarepuunoe. OTobpakeHne yncen B MaMiaTd MUKPOKOHTpoIiepoB. CTpyk-
Typa npocTteiiei nporpaMMsl Ha si3pike Cu. Cuntakcuc si3pika Cu. Co3gaHue npoeKkTa U Hallu-
CaHWe MPOrpaMMHOro Koja B cpeze pazpadotku Atmel Studio. [TopTel BBoma-BbIBOAa MUKPO-
koHTposuiepoB ATmega8A. Peructpsr DDRX, PORTX u PINX. YnpaBnenue Habopom cBeTOIH-
OJI0B.

[Moxpasnen 1.3 CuHTakcuc apudMeTHIECKUX onepanuii Ha si3bike CH.

CnBuroBbie ornepaiuu U ux obozHauenue. Jlornueckue onepaunu M, NJIN n NCKIIHO-
YAIOIIEE NJIN. Mcnosib30BaHue JIOTUYECKUX ONEPALMM I YIPABICHUS OTAEIBHBIMU BBIBO-
namu noptoB. JlupekTuBsl npernpoieccopa #include <> u #define — ux rpamoTHOE UCIOJIBL30BA-
Hue. CTpyKTypa CEeMUCErMEHTHBIX MHAMKATOPOB M OTOOpa)keHue uuces Ha HuX. Llukinueckue
ornepanuu ¢ ucrnoib3zopanuem komaua for(;;){}, while(){}, do{}while(), break u continue . Orme-
paropsr Betiienus if() {} else{}, case(). Tunsl nanubix B s3eike Cu — char, int, float u double.
PesepBupoBanue naMatu. MHUIManu3anus U co3JaHuE MEPEMEHHBIX B Kojae nporpammsl. Co-
3/JaHHE€ MacCUBOB JAHHBIX pa3HbIX TUNOB. KoHcTaHTHBIE THUIIBI JaHHBIX. OTOOpaXkeHNe Ha CEeMU-
CEerMEHTHBIN MHAUKATOP LU(]P C UCIIOIb30BAaHUEM MAaCCHBOB

Paznen 2. llpuHuMnbl padoThl, a Tak:ke KOH(PUTypupoBaHue nepudepud MUKPO-
NpoLEeccopoB

[Tonpaznen 2.1 I1pepsiBaHUE BBITOIHEHUS TPOT PAMMBIL.

Tunsl npepbiBaHui. PerucTpbl 1 HacTpolKa NpepbIBaHUN OT TaiiMepos. lIponenypsl u
¢yaknuu B s3pike Cu. I'maBHas ¢yHkmus int main(void). /lnHamMudeckas WHOUKaNWs Ha
JBYXYHMCIIOBOM MHAMKATOP C 0OIIMM KaTtopoM. BHemHue npepbiBanus. VMcnonb3oBaHue moars-
I'MBAIOIIUX PE3UCTOPOB. J[pede3r KOHTaKTOB U 60phOa ¢ HUM. PerucTpsl n HacTpoika BHEIIHUX
npepbiBaHuil. Co3aaHue MPOCTEMIEro cyeTynKa uMITyabcoB. Co3naHue ceKkyHaoMepa.

ITonpaznen 2.2 Ananoroo-1udpossie U HUPPO-aHATIOr OBbIE TPeoOpa3OBaTENH.

Perucrpsl u nacrpoiika ALl mukponpoueccopa ATMega8A. IIupoTHO-UMITyIbCHAS
MoayJsLus. Perucrpsl u ynpasileHHE CKBaXXHOCTBIO MMNysibcoB HIMM perynsropa.

Pa3znen 3. HacTpoiika untepdeiicoB nepenaun uapopmanuu — napasuiejbnoro, SPI,
TWI u UART.

[Tonpaznen 3.1 Hacrpoiika naTepdeiico nepenayu nHbOpMaIum.

Peructpsl u Hactpoiika uHTepdeiica SPI. Peructpsl u HacTpoiika uHTepdeiica odmeHa
TWI. Peructpel u HacTpoiika untepgeiica oomena RS-232. Otnanka u ontumuzanus mpo-
rpaMMHOr0 Koja. [TpUHIUIIBI CO31aHMs YCIIEIIHBIX MUKPOIIPOIIECCOPHBIX CUCTEM YIPABICHHUS.
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4.2. PacnipenesieHnie KOHTAKTHOM U CAMOCTOATEIbHOM padoThI NPHU MOJATOTOBKE K 3aHAT H-

SIM 110 Mo/Ipa3aesiamMm

4.2.1. Ounas ¢popMma 00y4yeHuUst

KonTakrtHasi padora

Pasnesnibl, moapasaesibl A1 CHMILIMHBI Tlekumn 3 m3 CP
Pa3nen 1. BBeieHne B MUKPONPOLECCOPHYIO TEXHHUKY.
8 16 30
OcHoBbl 13b1Ka CH
[Tonpaznen 1.1 OcHOBBI M POBOM, aHAIOTOBOM U 5 4 10
MHUKPOIIPOLIECCOPHONU TEXHUKH
[Monpaznen 1.2 OcobeHHOCTH MUKPOKOHTPOJLIE-
POB, TIpoIIeccCOpoB U (PoBOi 00PabOTKH CHTHA- 2 4 10
108 (ITIOC) u yHuBepcaipHbIX IPOILECCOPOB
IToxpasznen 1.3 Cunrakcuc apupMeTndecKux 4 8 10
onepauuii Ha si3bike Cu
Pa3nen 2. Ilpunnunbl padoThl, a TAK:Ke KOH(PUTYPHPO- 4 6 20
BaHHUe nepudepun MUKPO-NPOLECCOPOB
IToppasnen 2.1 IlpepsiBaHuE BBINOJHEHUS INPO- 2 4 10
rpaMMBbl
[Moppaznen 2.2 AnanoroBo-tudpoBsie U MUppo- 2 5 10
aHaJIOroBble IPeoOpa3oBaTesu
Pa3znea 3. Hacrpoiika nntepdeiicoB nepenaun mudop- 9 5 1
Manum — napauieabnoro, SPI, TWI u UART.
[Moxpasnen 3.1 Hactpoiika uaTepdeiico nepena- 2 2 1
9i UHPOPMALIUU
Bcero 14 24 61
4.2.2. 3aouHas ¢popma o0yueHuUs:
Pasnesibl, moapasaesibl AU CUHUILIMHBI Konrakritast pagora Cp
’ Jlekmmu J3 113
Pa3zjnes 1. BBegeHue B MUKPONIPOLECCOPHYIO TEXHUKY.
3 6 45
OcHoBbI a3b1Ka CH
[Tonpaznen 1.1 OcHOBBI M POBOM, aHATOTOBOM U 1 2 15
MHUKPOIPOLIECCOPHOU TEXHUKU
[Tonpaznen 1.2 OcoOeHHOCTH MUKPOKOHTPOJIIEC-
POB, TpoIeccOopoB IUGPOBOI 0OPabOTKH CUTHA- 1 2 15
noB (ITIHOC) u yHuBEpCcaIbHBIX MPOIECCOPOB
[Toxpasnen 1.3 Cunrakcuc apupmMeTudecKux 1 5 15
onepanuii Ha a3pike Cu
Pa3jnea 2. [IpuHuunbl padoThbl, a Tak:Ke KOHPUTYPUPO- 1 0 35
BaHHUe nepudepun MUKPO-NPOLECCOPOB
[Toppasnen 2.1 IlpepsiBaHue BBINOJHEHUS MPO- 05 0 20
rpaMMBbl
[Moxpasnen 2.2 AnanoroBo-mudpoBsie U MUPPO- 05 0 15
aHaJIOroBble MPeobpa3oBaTesu ’
Pazgen 3. Hacrpoiika untepdeiicoB nepenauu nHdop- 0 0 9
Manuu — napauienasnoro, SPI, TWI u UART.
[Moppasnen 3.1 Hacrpoiika unrtepdeiicoB nepena- 0 0 9
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9y HHHOPMALIHH

Bcero

89

4.3. [lepeyeHb TeM 1 Y4eOHO-METOAMYECKOTO 00ecredeHusi A5 CAMOCTOSATEIbHOM PadoThI

TPaHCIIOPTHBIX U TpaHC-
MTOPTHO-TEXHOJIOTMYECKUX
MalIUH U 000py10BaHUS

yuebnuk / FO.I1. UmxkkoB. M.: Ma-
mmHoctpoenue, 2007.- C.234-250

o0y4yarommxcsi
O0BéM, u
Ne Tema camocTOsTe L Ol Y4eOHO-MeToaAMYeCKOe 00eCIeueHn e (bopma obyre-
n/n paboTHI
ouHas | 3a0uHas
[Toapaszmen 1.1 OcHOBBI MG POBOM, AHATOTOBOM U MUKPOIIPOLIECCOPHON TEXHUKU
Beenenue. O6mee ycrpoii- | CmupHoB, 0. A., Myxanos A. B.
CTBO IIPOCTEHIINX MUKPO- | DIEKTPOHHBIE U MUKPOIPOL[ECCOP-
MIPOLIECCOPHBIX CUCTEM HbIE CUCTEMBI yIpaBJICHUs aBTOMO-
1. o 6 10
ynpaBjeHUs B aBToMoOu- | Ouieit: YuebHoe nocooue. — CII0.:
JISIX UsznarensctBo «Jlanpy, 2012, —
C.10-34 c.
MukpomnpoleccopHoe
yIpaBlieHHE B CUCTEMaX YnxkoB FO.I1. Daextpoobopynosa-
2 IUTaHUS JBUTaTelNeit HUE aBTOMOOWJIEH U TpPaKTOPOB: 4 5

[Tonpaznen 1.2 OcobeHHOCTH MUKPOKOHTPOJIIIEPOB, MPOIECCOPOB I PPOBOI 00PaOOTKH CHUT-
HasoB (I[TIJOC) u yHuBEpCaIBLHBIX MTPOIECCOPOB

MukponporeccopHoe
YIPaBJIEHUE B CUCTEMAX
3aKUTaHUs IBUTaTeNCH

[TonmmuBaes O.1. DnekTpoHHBIE CH-
CTEMBI YIIpaBJICHUS OCH3UHOBBIX
nBurarenaei: YuebHoe nocooue st

TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIITHH

crymn)/A.B. borateipes — M.: UH-
OPA-C.165-200.

1 000pyIOBaHHS

3. TPaHCIOPTHBIX U TPaHC- BY3o08/ O.U. ITomBaes, O.M. Ko- 10 15
nopTHO-TexHonorudeckux | crukos, O.C. Benpunckuii. — Bopo-
MalIlH U 000py10BaHUS Hex: @I'OY BIIO BI'AY, 2008. —
C.5-45.
ITonpaznen 1.3 CuHTakcuc apudMeTHIECKUX ornepanuii Ha si3bike Cu
MukpormnporneccopHoe CocuuH J[.A. DnekTpuueckoe, 3J1eK-
yIpaBjeHHe TPAHCMUCCH- | TPOHHOE M aBTOTPOHHOE 000py/10Ba-
el TPaHCIOPTHBIX U HUE JIETKOBBIX aBTOMOOMIIeH (ABTO-
4, 10 15
TpPaHCIOPTHO- TpoHUKa-3): Yueonuk s BY3o0s/
texnosornueckux mamuH | [[.A. Cocuun.- M.:COJIOH-TTPECC,
1 000py1OBaHUs 2010 - C.262-279
[Togpaznen 2.1 [IpepbiBaHue BBITOTHEHUS TPOT PAMMBI
MHKpOHpOHCCCOpHOuC BoratsipeB A.B. DiekTpoHHbIE CU-
YHPABJICHHE XONOBOM Ha- CTEMbI MOOMJIBHBIX MalIWH: YueO.
S. CTBIO TPAHCIIOPTHBIX H [Tocobue (DneKTpOHHBIH 10- 10 20

[Tonmpaszmen 2.2 AnanoroBo-1ndpoBsie U MU PO-aHAIOr OBBIE TPeoOpa3oBaTENN
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MukporpolieccopHoe
ynpaBlieHHE OOPTOBBIM
000pyI0BaHUEM TPAHC-

BoratsipeB A.B. DiekTpoHHbIE CU-
CTEMBbI MOOWJIbHBIX MAIllUH: Y4eo.

6. HODTHBIX H TPaHCTIOPTHO- [Tocobue (DneKTpOHHBIN 10- 10 15
N — cryn)/A.B. boratsipe — M.: UH-
®PA- C.200-232.
1 000pyTIOBaHUS
[Tonpasznmen 3.1 Hacrpoiika naTepdeiicoB nepeaadn nHGopManuu
MukponporeccopHoe CwmupHoB, 0. A., MyxaHoB A. B.
yIpaBJeHHE BCIIOMOTa- DNEeKTPOHHBIE U MUKPOIPOIECCOP-
7 TEJILHBIM 00OPYJOBaHUEM | HBIE CUCTEMBI YIIPaBJICHHS aBTOMO- 11 9
' aBTOMOOWMIICH. ouneii: Yuebnoe nocodbue. — CII0.:
WznarensctBO «Jlamey, 2012. C.552-
560.
Bcero 61 89
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S. ®oHA OLEHOYHBIX CPEACTB /I MPOBEICHUA MPOMEKYTOUHON ATTECTALUN U
TeKYyero KOHTPOJIst

5.1. OTtanbl popMUPOBAHMSA KOMIIETEHIIHI

Nunukarop noctu-
[Toppaznen AMCHUTUIMHBI Kowme- KEHUSI KOMIIETEH-
TEHITUS

00701

[Moapaznen 1.1 OcHoBbI nMpoBoiA, aHamoroBoit u Mukponpo- | OIIK-4 34
1IECCOPHON TEXHUKH. ITK-1 312
[Moppaznen 1.2 OcoOEHHOCTH MHKPOKOHTPOJLIEPOB, IMPOIIEC- OIK-4 34
copoB nudposoit 0b6padorku curnanos (IIIIOC) u yHuBep- Y4
CaJbHBIX MPOLIECCOPOB. ITK-1 312
Vv3

IMompaznen 1.3 Cunrakcuc apudmetrueckux omneparuii Ha | OIIK-4 3
s3pike CH. K1 312
[Honpaznen 2.1 I1pepsiBaHME BBITOIHEHUS TPOI PAMMBI OTIK-4 H3
pas3z -1 1pep porp . K1 Vo
34

IMoapasaen 2.2 AnamoroBo-nudpoBbic U nudpo-anamorossic | OIIK-4 3
npeoOpa3zoBaTeu. K1 Vo
34

IMompasznen 3.1 Hactpoiika untepdeiicop nepemnaun uadopma- | OIIK-4 va
- IK-1 V9

5.2. Ikanbl M KPUTEPHUH OLEHUBAHUS TOCTUKEHHUS KOMIIETEHIH I
5.2.1. Hlkanbl oleHUBAHUSA JOCTHUKEHUSI KOMIIETeHUM I
Bujg onenkn Onenkn
AxageMryeckas OLlEHKa 110 2-X OaJUIbHOM IIKaje HE 3aUeTHO 3a4TeHO

5.2.2. KpuTepuu OlleHNBAHUSA J0CTHKEHUSI KOMIIETEHIUI
Kpurepuu onenku Ha 3auere

Ouenka,
YPOBCHL Onucanue KpuTepues
JOCTHKEHHUS
KOMIeTeHUMi
3 CTyneHT BBITOIHUI BCE 3aIaHUs], TIPEAYCMOTPEHHbIE pabodell mporpaMMoi, OTdH-
aqTeHoj Tajcs 00 WX BHITOIHEHHH, IEMOHCTPHPYS OTIIMYHOE 3HAHHE OCBOCHHOT'O MaTepraa
BRICOKIH Y YMEHHUE CAMOCTOSTEIBHO PEIIATh CIOXKHBIC 3a/1a4 IV CHUILTUHBI
3aurero, CTyneHT BBIOJTHUII BCE 3aJIaHUS, TIPEyCMOTPEHHBIE pabouell mporpaMMoi, OTYH-
HpONBHHYTELE TaJCcs 00 X BBITIOJHEHHUH, IEMOHCTPUPYS XOPOIllee 3HaHKE OCBOSHHOI'0 MaTepraa
Y YMEHHE CAMOCTOSTENHHO PEeIIaTh CTAHIAPTHBIE 331a4H JUCIUILTHHBI
Saurero, CTyIeHT BBITOJHUI BCE 3aIaHMs], TIPESAYCMOTPEHHBIC paboduel mporpaMMoi, OT4H-
— Tancsi 00 UX BBHIIOJIHEHUH, JEMOHCTPUPYS 3HAHHE OCHOB OCBOEHHOTO MaTepuaja U
YMEHHUE pelllaTh CTaHAAPTHBIC 3aJa4d JUCIIUILIUHEI C TIOMOIIBIO MPENoAaBaTelis
He sasrero, CTyIeHT BBITIOJHUII HE BCE 3a/IaHus, IPEAYCMOTPEHHBIE paboueii mporpaMMon Uin
HE OTYMTAJICS 00 WX BBITOJHEHWH, HE TIOATBEP)K/IaET 3HAaHNWE OCBOEHHOT'O MaTepHa-
Eg%ﬁiﬁgmﬂ Jla ¥ HE yMeeT pemiaTh CTaHJAPTHBIE 337add AWUCIUIUTMHBI JJa)Ke C TIOMOIIBIO TIpe-
IOJIaBaTeIs
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KpI/ITepI/II/I OI€CHKHU TCCTOB

Ouenka, ypoBeHb
JOCTHKEHHUS
KOMIIeTeHIIU I

Onucanue KpuTepues

OTIHYHO, BEICOKHH

CopneprkaHre NpaBHIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MPOABUHYTHIA

CogeprxaHrie TpaBUIIBHBIX OTBETOB B TeCTe HE MeHee 75%

VY 10BIETBOPUTENBHO, o
o ConeprkaHre MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 50%

MOPOT OBBIN

HeynosnersopurensHo,

KOMITETCHIINS HE CopneprkaHre NpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

OCBOEHA

Kpurepuu oneHkn ycTHOro onpoca

Ouenka, ypoBeHb
JAOCTHKEHUs
KOMIIETEHIUI

Onucanue KpuTepues

3a4TeHO, BEICOKHIA

CTyneHT IeMOHCTPHUPYET yBEpPEHHOE 3HAHHE MaTepuala, YeTKO BBIPaXkaeT
CBOIO TOYY 3PEHHUS MO PacCMaTpPUBAEMOMY BOIPOCY, NMPHUBOASI COOTBET-
CTBYIOIIME TIPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyneHT JIeMOHCTPHUPYET YBEPSHHOE 3HAaHHE Marepuana, HO JIOMyCKaeT
OTJICNIEHBIE TTOTPEITHOCTH B OTBETE

3auTeHo, MOPOTOBbIA

CryneHT NEMOHCTPUPYET CYLIECTBEHHbIE NMPOOENbl B 3HAHUSX MaTepuaa,
JIOIyCKaeT OIIMOKHU B OTBETaX

He 3agreno,
KOMIICTCHIIMS HE
OCBOEHA

CryneHT AEMOHCTpUPYET HE3HAHHE MaTepuaa, JOIycKaeT rpyoble ouno-
KU B OTBETax

KpI/ITepI/II/I OIICHKHU pCIICHUA 3aaa4

Ouenka, ypoBeHb
JMOCTHUKEHUS
KOMIIEeTECHIUH

Onucanue KpuTepHueB

3a4TeHO0, BEICOKUI

CTyzneHT yBepeHHO 3HAeT METOAUKY U aJI'OPUTM pelleHus 3alauu, He J10-
MyCKAaeT OINOOK MPH €€ BHINOIHEHUH.

3ayTeHo, NPOJABUHYTHIN

CTyneHT B IIeJIOM 3HaeT METOAUKY M ajrOpuTM pEeIIeHHs 3aJadyu, He JO0-
MTyCKaeT rpyObIX OMMOOK IIPH €€ BBHITOTHEHUH.

3a4TeHO, MOPOrOBBIN

CTyaeHT B 1I€JIOM 3HAET METOAUKY M allTOPUTM PEIleHHS 33/1a4H, JOIMycKa-
€T OIMOOK MY €€ BHINOJIHCHUH, HO CITOCOOCH HCITPABUTh UX TPU ITOMOIIIH
TIperoaaBaress.

He 3auteHo,
KOMIIETEHIINS HE
OCBOCHA

CTyneHT He 3HaeT METOAMKY U aJIrOpUTM pEIIEHHs 3a]add, JOMYCKaeT
rpyOble OMMOKHN IPH €€ BBITOIHEHNH, HE CITIOCOOEH UCIIPAaBUTh UX MPH I10-
MOILM MPENoJaBaTes.
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5.3. MarepuaJibl 1J11 OUEHKH JOCTHKEHUS KOMIIeTEeHIH I

5.3.1. OueHouyHble MAaTEePUAJIBI IPOMEKYTOYHOM aTTeCTALMHU
5.3.1.1. Bonnpochl K 3K3aMeHY
He npenycmorpen.
5.3.1.2. 3aga4u K 3K3aMeHy
He npenycmorpensl.
5.3.1.3. Bonipochl k 3a4eTy € OLEHKOMI
He npenycMoTpeHsL.

5.3.1.4. Bonipocsl k 3auery

Ne Coxepxanue I::::::; NAK
1. OcHoBBI M POBOM, AHATOT'OBOM U MUKPOIIPOIIECCOPHOI TEXHUKH. OIIK-4 34
2. [TpuHIUIIB paOOTHI TPOCTEHIINX JICKTPOHHBIX IEMCH. I1K-1 312
3. AnanoroBo-mudpoBsie U U pO-aHAIOrOBbIC TPe0Opa30BaTEIIN. I1K-1 312
4. [I1pOTHO-UMITYJIbCHASI MOAYJISILIUA. OIIK-4 34
5. | Crpykrypa npocTeiiiiei nporpaMMsl Ha si3bike CH. IMK-1 312
6. Cunrakcuc s3bika Cu. OIIK-4 34
7. CuHTakcuc apupMETHIECKUX ornepannii Ha s3bike Cu. OIIK-4 V4
8. CaBuroBBIC omnepanuu U uX o0o3HaueHHeE. OIIK4 34
9. Jlornueckue onepanuu 1, NI u UCKIIIOYAIOIIEE WUJIN. OIlK-4 34
10. HupexTuBbl npenpoueccopa #include <> u #define — ux rpamoTHoe OIK-4 V4
WCIIOJIb30BaHUE.
L | hile 1y dotwhilel). break n contme Olk4 | 3¢
12. | Omeparopsr BetBienus if() {} else{}, case(). IK-1 312
13. | Tune! manabIX B s3bike Cu — char, int, float u double. OIIK-4 34
14. | Ipouenyps! u pyHkunu B a3bike CH. OIIK-4 V3
15. | IIpepriBaHrE BBHITOIHEHUS TPOTPAMMBEI. OIIK-4 34
16. Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, IIPoLiecCOpoB I (POBOI 00pa- K-1 312
6otku curnanoB (ITIIOC) n yHuBepcanbHBIX MTPOIIECCOPOB.
17 Tumnbl pecTaByIeHUs YUCE — IECATUYHOE, IBOMYHOE U IIIECTHAIA- OIIK-4 34
TEPUUHOE.
18. | Tunsl npepbIBaHUIA. IMK-1 312
19. | Peructpsl u HacTpoliKa MpepbIBaHUN OT TaliMEpPOB. IK-1 312
20. | BHemHue mpepbiBaHuUs. ITK-1 Y9
21. | Peructpsl 1 HacTpoiiKa BHENTHUX PEPHIBAaHUM. ITK-1 312
22. | Peructpsl u Hactpoiika AL mukponpoueccopa ATMega8A. IK-1 312
23 ESEI;I.CTPH U YIPaBJICHHE CKBAKHOCTBIO nMITyjbcoB LIIMM perymns- K-1 V9
24. | Hacrpoiika uarepdeiicoB nepeaayu HHGOpMAIIH. OIIK-4 V3
25. | Perucrpsl BBOJa-BbIBOJIa MUKPOIPOLIECCOPOB. IK-1 312
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5.3.1.5. IlepeyeHb TeM KypCOBBIX POEKTOB (padoT)

He npenycmorpeH.

5.3.1.6. Bonipocsl K 3amuTe KypcoBoro npoekra (padorbi)

He npenycmorpensl.

5.3.2. OneHo4YHbIe MATEPHAJIBI TEKYILIEr0 KOHTPOJIA

5.3.2.1. Bonpochl TecTOB

Conep:xanue

Komme-
TEeHI A

WK

HazoBuTe MUHUMabHBINA HAOOP 3JIEMEHTOB AJIEKTPOHHON CUCTEMBI
yTpaBJeHUs] aBTOMOOUIeH?

- JlaTunku, 6JI0K yrpaBieHUs, UCIOJHUTEIbHbIE MEXaHU3MBI;

- biiok npaBiieHus, UCIIOJIIHUTENBHBIE MEXaHU3MBI,

- IaTYMKH, UCIIOJIHUTEIbHBIE MEXaHU3MBI;

- biiok ynpaBnenus;

OIIK-4

34

Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH ANEKTPUUECKOTO TOKA B LI~
max?

- HanipsbxeHune u cuna Toka;

- ConpoTHBIEHUE U EMKOCTb;

- II10THOCTD TOKa U TTOTOK;

- UupyktuBHocTh 1 DJ1C;

OIIK-4

34

Enununeit uamMepenus cuisl Toka B cucreme CH sIBIsI€TCA:
- Amrep;

- Kyinon 3a cexyHny;

- BonsT Ha OwM™;

- BoanT;

OIIK-4

34

Enaunuiieit uamMmepenus HanpspkeHus B cucteMe Cu ABsieTCs:
- Amnep;

- Ixoyns Ha KyioHn;

- Amniep Ha Owm;

- BoabT;

OIIK-4

34

B nens mexny "3emneit" u Hanpspkenuem nutanus U = 5B ycraHos-
JIeH JeNUTENb HaNpshbKeHus ¢ conpotuBieHusamu 3 u 12 kOm. Kakoe
HaINpsHKEHUE MOXKHO MOJYUYUTh C JaHHOTO JETUTENs?

-4 B;

-3 B;

-2 B;

-2,5B;

OIIK-4

34

OCHOBHBIMH XapaKTCPUCTUKAMU IMOCTOAHHBIX PE3UCTOPOB SABJISAIOTCA:

- ConpoTUBJIEHHE U paccenBaeMas MOIIHOCTb;
- ConpoTHBIEHUE U UHAYKTUBHOCTb;

- ConpoTHuBiIEHUE U EMKOCTB;

- Tonbko CONPOTUBIIEHUE;

OIIK-4

34

OCHOBHBIMM XapaKTEPUCTUKAMHU AJIEKTPOIUTUUECKUX KOH/IEHCAaTO-
POB SIBIISIFOTCA:

- EMkocTh 1 fonycTuMoe HanpsKeHue;

- EMkocts u conpoTusienue Ha yactore 1kII;

- TonbKkoO EMKOCTB;

- EMkocTh 1 Hanpsskenue npo6os;

OIIK-4

34
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BbIBOZIBI 1M0/10B HOCAT Ha3BaHUE:
- AHOJZI ¥ KaToJI;

- baza n smutrep;

- Kosmexrop u smurrep;

- 3aTBOP U CTOK;

OIIK-4

34

OCHOBHBIMH XapAaKTEPUCTUKAMH CBETOAUOIOB SIBIISIOTCS
- [Tanenue HanpsKEHUS U JONYCTUMBIN TOK;

- [[BeT 1 1onyCTUMBIN TOK;

- [IBet u HanpspKeHHE TPOOOST;

- JlonycTuMBIN TOK M CONPOTUBIICHUE;

OIIK-4

34

10.

Ennnuneit uamMepenus EMKOCTH KOHJIEHCATOPOB B cucteme Cu sIBIISI-
eTcsl:

- Kynos;

- @apan;

- I'enpuy;

- Bebep;

OIIK-4

34

11.

Ha xakoe kosm4ecTBO U POBLIX IPEACTABICHUN MOXKET pa3OuTh 4 -
x outHbl AL snextpuyeckuii curuan?:

- 8’

- 16;

- 256;

- 1024,

OIIK-4

34

12.

Pacmmdpyiite ab6peBuarypy LLINM:
- lllupoTHO-UHAYKTUBHAS MOJYJIALIUS;
- [lITexep-MHAYKTUBHBIA MOYJIb;

- [ITaroBo-uMIyJibCHBI MOJYJISITOD;

- [llupoTHO-UMITYIbCHAS. MOYJISILIMS,

OIIK-4

34

13.

Ha xakoe kosm4ecTBO U POBBIX MPEACTABICHUN MOXKET pa3OuTh
10-tuu 6utHeld ALIT snekTprueckuii curuan?:

- 8’

- 16;

- 256;

- 1024,

OIIK-4

34

14.

Kakue cBeTOIMOIBI HA CTAHAAPTHOM CEMHUCEIMEHTHOM MHIUKATOPE
HEOO0XOIMMO 3aK€4b, UYTOOBI OTOOPA3UTh YUCIIO 1:

- B, C (0b00000110);

- A, B (0b00000011);

- C, D (Ob00001100);

- A, G (0b01000001);

OIIK-4

34
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15.

B cTpykTypy cranmapTHoi nporpammbl Ha s3bike CH 1t MuKpo-
KOHTPOJIJIEPOB BXOJISAT:

- [Tonkmmouenue 3arono0BoYHbIX (PaiioB 1 6UOIMOTEK, ONpeaeIeHUS
ISl TPENpoLeccopa, onpe/iesieHne TI100anbHbIX IePEeMEHHbIX, Mac-
CHBOB U KOHCTaHT, IIOANPOrpaMMbl B (DyHKIMH, TI1aBHAs QyHKINSA
main;

- Onpenenenus A MpenpoIeccopa, onpeaeaeHne rio0anbHbIX Me-
PEMEHHBIX, MACCHBOB M KOHCTAHT, MOIIPOTpaMMbI U (DYHKITHH,
rinaBHas QyHKIUsS Main;

- [Topximrouenne 3aroyioBouHBIX (haityioB 1 GHOIMOTEK, ONpe/eNieHne
rJI00aJIbHBIX TEPEMEHHBIX, MACCUBOB M KOHCTAHT, MO POrPaMMBbI U
GbyHKIUY, TIaBHAsS QyHKIMS Main;

- [logkroueHue 3aro0BOYHBIX (aityioB 1 OMOIMOTEK, ONpeeTeHHS
IUTSL TPEnpoLeccopa, MOANPOrpaMMbl M QYHKIINY, TTIaBHAST QYHKIHS
main,

OIIK-4

V3

16.

[epen HexoTopoii onepanumeit (I = I<<2) nmepemeHHas | OblIa paBHA
enuHuue. Yemy paBHa epeMeHHas i ociie 3TON oneparuu?

OIIK-4

V3

17.

Iepen nHexoTopoit oneparnwmeii (i += 0b00000111) mepemennast i 6biaa
paBHa equHuIe. YeMy paBHa MEpeMEHHasI 1 MOCIe 3TON Omepamuu?

OIIK-4

V3

18.

[Mepen HexoTOpOi#t oneparueit (1 ++) mepeMeHHas | ObLIa paBHA SIU-
Huile. YeMy paBHa riepeMeHHast i mocie 3Toi onepanuu?

OIIK-4

V3

19.

[Mepen nexoTopoit oneparnwmeit (i = i&(0b00000011)) mepemenHas |
OblU1a paBHa equHUIE. YeMy paBHa IepeMeHHas 1 mocie 3Toi onepa-
uuu?

OIIK-4

V3

20.

[Mepen nexoTopoii onepanueii (i >= 1) nepemMeHHas | Obli1a paBHA
enuHuue. Yemy paBHa nepeMeHHasl 1 [ociie 3TON oneparuu?

OIIK-4

v3
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21.

ITepen HekoTopoi oneparueii (i = 1J0b00000011) nepemennas i Oblia
paBHa equHuIe. YeMy paBHa EpeMEHHasI 1 MOCIe 3TOW Orepamuu?

OIIK-4

v3

22.

[Mepen HexoTopoit oneparnumeii (i = 1”*0b00000011) nepemennast i O6bI-
Ja paBHa enuHuUIEe. UeMy paBHA IepeMeHHas i Toclie 3TOi onepanun?

OIIK-4

V3

23.

Yro nemaet aupektrBa #include<>?

- OnpenenseT 3aMeHy UMEH B KOJIE;

- OnpenenseT NOAKIIOUAEMBIE 3ar0JIOBOYHBIE (Daiiiibl M ONOIMOTEKH;
- Bxirouaer uKIMUECKOE BBIIIOJIHEHUE KOAA;

- JlaHHast IUpeKTHBa HE UcnoJb3yeTcs B si3blke Cu;

OIIK-4

V4

24,

Yro nenaet aupekrusa #define?

- Onpenensier 3aMEHy UMEH B KOJE;

- OnpenenseT MOAKIIOYAEMbIE 3ar0JIOBOYHBIE (paiiibl U OUOIHOTEKH;
- Brimrouaer nukanyueckoe BHIOJIHEHUE KO/Ia;

OIIK-4

V4

25.

- JlaHHas qUpEeKTUBA HE UCIOJb3yeTcs B sA3bike Cu;

Uro nenaet aupekTuBa #begin?

- Onpenensier 3aMeHy UMEH B KOJE;

- OnpenenseT MOAKIIOYAEMbIE 3ar0JIOBOYHBIE (Paiiibl 1 OUOIHMOTEKH;
- Bximrouaer nmukImyeckoe BHIMOJHEHUE KOJIa;

- laHHast AMpEKTHBA HE UCIIOJIb3yeTCA B si3blke CH;

OIIK-4

V4

26.

3a yto otBeuaeT peructp DDRB mukponponeccopa ATMega8A?

- CUMTBIBAET COCTOSIHME BBIBO/IOB MOpTa B;

- YcTaHaBIMBAET COCTOSTHUE BBIBOIOB MJIM MOJIKJIIOYAET MOATITUBA-
IOLLME pe3ucTopsl nopra B;

- Bxirouaer BHyTpeHHHE MOATATUBAIOIINE K HAPSHKECHUIO TUTAHUS
PE3UCTOPHI;

- YcraHaB/IMBaeT HallpaBJyieHHe padoThl BEIBOAOB NopTa B (BBOA mim
BBIBOI);

IK-1

312

27.

3a uto otBeuaet peructp PORTB mukpomnponeccopa ATMega8A?

- CuuThIBaeT COCTOSTHUE BBIBOJIOB MTOpTa B;

- YcTaHaBIMBaeT COCTOSHUE BHIBOIOB UJIH MTOJIKJIFOYACT MMOATSITHBA-
IOLLE pe3ucTopsl nopra B;

- Bximrouaer BHyTpeHHHE MOATATUBAIOIINE K HAPSHKECHUIO TUTAHUS
PE3UCTOPBL;

- YcranaBivBaeT HanpaBjeHUE pad0Thl BRIBOAOB NopTa B (BBOA Mun
BBIBOJ);

I1K-1

312

28.

3a yto orBevaeT peructp PINB muxponporneccopa ATMega8A?

- CunThIBa€T COCTOSTHUE BBIBOJIOB ITOpTa B;

- YcTaHaBIMBaeT COCTOSTHUE BHIBO/IOB MJIH MOJIKJIIOYAET MOATITUBA-
IOLIME pe3ucTopsl mopra B;

- Britoyaer BHyTpeHHUE NMOATATUBAIONINE K HAIPSHKECHUIO TUTAHUS
PE3UCTOPBI;

- YcTaHaBnuBaeT HanpaBJieHHE padoThl BBIBOIOB NIopTa B (BBOA nMim
BBIBOJ);

I1K-1

312
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29.

3a uto orBevaet peructp TNCTO mukponporeccopa ATMega8A?
- 3arpy»Kaer 4yucio B cueryuk tarmepa 0;

- YCcTaHaBIMBAET YHCIIO UMITYJIBCOB OT OCHOBHBIX TaKTHPYIOIINX
MMITYJIbCOB MPOIECCOpPA IO HCTEYCHUU KOTOPBIX OyIeT YBEINYEeH
cyeTuukK Taitmepa 0;

- Bkirouaer npeppiBaHus OT TaAliMEPOB;

- 9TO OCHOBHOM PErHCTp COCTOSHUS MPOIIECcCopa;

[1K-1

312

30.

3a yto orBeyaeT peructp TCCRO mukpomnpoueccopa ATMega8A?
- 3arpy»KaeT 4yucio B cueTyukK Taiimepa 0;

- YcTaHaBIMBaeT YMCIO UMITYJIBCOB OT OCHOBHBIX TAKTUPYIOLIHX
HUMITYJIbCOB MpoIieccopa Mo UCTEUEHUU KOTOPBIX Oy/IeT yBeIn4YeH
cdyeTuukK Taitmepa 0;

- Bxiirouaer npepbIBaHus OT TaMEPOB;

- OTO OCHOBHOMH PErucTp COCTOSIHUS IIPOLIECCOpa;

IK-1

312

31.

3a uro orBevaer peructp T IMSK mukponponeccopa ATMega8A?
- 3arpy»aeT 4ucIio B cueT4uk Taiimepa 0;

- YcTaHaBIMBaET YU CIIO UMITYJIBCOB OT OCHOBHBIX TAKTUPYIOLINX
UMITYJIbCOB ITpOL[eccopa MO UCTEYEHUU KOTOPBIX OyIeT yBeIn4eH
cueTyukK Taiimepa 0;

- Bxitouaer npepbiBaHus OT TaliMepoB;

- DTO OCHOBHOM PETUCTpP COCTOSIHUS IPOLIECCOPa;

I1K-1

312

32.

Kakast komaH/1a r7100aJ1bHO BKJIOYACT IIPEPBIBAHMUS TP MOIKITIOYE-
HUM OMOIMOTEKH MpepbiBaHmii avr/interrupt.h?

- cli();

- TIMSK=0xFF;

- sei();

- GIFR=0b11111111,

IIK-1

312

33.

C KakuX CHMBOJIOB HAUMHAETCS MPoIleypa 00padoTKH JIF0OOTro mpe-
pBIBaHUS [IPU MCIOIb30BaHUK OnbIHoTeku avr/interrupt.h?

- void ISR(...;

- int main(void);

- #define ...;

- #include<...;

OIIK-4

V4

34.

[TpuBenuTe K 1eCATUYHON (OpMe CIeayIolIee IBOMYHOE YHCIIO:
0b00010010

OIIK-4

V4

35.

[TpuBenuTe K 1eCATUYHON (OpMe CIeayIolIee IBOMYHOE YHCIIO:
0b00100001

OIIK-4

V4

36.

[TpuBeauTe K AecATHYHOM popMe cienyromee ABOUIHOE YUCIIO:
0b00000111

OIIK-4

V4

37.

[IpuBeauTe K AecATUYHOM popMe crienyromiee ABOUIHOE YUCIIO:
0b10000110

OIIK-4

V4

38.

[TpuBeauTe K meCTHAAATCPUYHON HOpME CIEAYIOIICE TBOUNTHOEC
YUCIIO:

0b00010010

OIIK-4

V4

39.

[IpuBenuTe K mecTHaAATEPUUHON GopMe clieayroliee IBOMYHOE
YHCIIO:

0b00111111

OIIK-4

V4

40.

[IpuBenuTe K mecTHaAATEPUUHON GopMe clieayroliee IBOMYHOE
YHCIIO:

0b10100000

OIIK-4

V4
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41.

[TpuBeauTe K ABOMYHOM popMe crenyromee AeCATUIHOE YUCTIO:
5

OIIK-4

V4

42.

[TpuBeauTe Kk ABOMYHOM (opMe ClIeyIoNIee JSCATUIHOE YUCIIO:
14

OIIK-4

V4

43.

[TpuBeauTe K ABOMYHOM (hopMe ClIeyIoNee JSCATUIHOE YUCIIO:

9

OIIK-4

v4

44,

Kaxoe nBondHoe 4ynciio Oyaer 3aucaHo perucTp BBOAA-BbIBOJIA
PORTB, mocne BIMOTHEHUS TPEACTABICHHOT' 0 Ha PUCYHKE Koza?

#include <avr/io.h>
char 1i;
—lint main(void)

{
i=9;
DDRB
i++;
PORTB = i;
while(1)
{

©b11111111;

i++;

}

OIIK-4

V3

45.

Kaxkoe uncno 6yner 3anucano peructp Beoaa-seiBoga PORTB nocne
BBIITOJIHEHHUS IPEJCTaBIEHHOr0 Ha pUCYHKE Koja?
#include <avr/ioc.h>
char 1i;
=lint main(void)
{
i=1;
DDRB = ©b11111111;
i=(i<<1);
PORTB = 1i;
while(1)
{

i++;

OIIK-4

V3
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Kaxkoe uncino Oyaer 3anucano peructp BBoaa-seiBojga PORTB nocie
BBINOJIHEHUS MPEACTABICHHOIO HAa PUCYHKE Koa?
#include <avr/io.h>

char i;
—-lint main(void)
{
i=20;
46. ?DRB = eb11111111; OTIK-4 V3
1--5
PORTB = i;
while(1)
{
i++;
}
}
Kaxkoe uncno Oyzaer 3anucano peructp BBoaa-seiBojga PORTB nocie
BBITIOJIHEHUS MTPEICTABIECHHOIO Ha PUCYHKE Koj1a?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i=e;
47, ?DRB = @b11111111; OITK-4 V3
1 +=5;
PORTB = i;
while(1)
{
i++;
}
}
Kaxkoe uncino Oyzaer 3anucano peructp BBoaa-seiBojga PORTB nocne
BBITIOJIHEHUS IPEICTABIIEHHOTO 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++;
}




Crpannna 21 u3 36

49.

Kaxkoe uncno Oyzaer 3anucano peructp BBoaa-seieoga PORTB mocre
BBITIOJIHCHHUS TIPEICTABIICHHOIO HA PUCYHKE KoJa?
#include <avr/io.h>
char i;
—-lint main(void)
{
i= 16;
DDRB = ©b11111111;
i=1i+2;
PORTB = i;
while(1)
{

i++;

}

ITK-1

Y9

50.

Kaxkoe uncno 6yner 3anucano peructp BBozna-BsiBoga PORTB nocne
BBINOJIHEHUS IIPENICTaBICHHOT O Ha PHUCYHKE kona?

#include <avr/io.h>
char i;
—lint main(void)

{
i=16;
DDRB = @bl11111111,;
i=1-2;
PORTB = i;
while(1)
{

i++;

I1K-1

Y9
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Kaxkoe uucno Oyxaer 3anucano peructp BBoga-BeiBoga PORTB mocie

BBITIOJTH CHUS MIPEICTaBICHHOT O Ha PUCYHKE kona?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i = 16;
51. DDRB = €b11111111; MK-1 V9
i>>=2;
PORTB = i;
while(1)
{
i++;
}
}
Kaxkoe uncno 6yner 3anucano peructp BBozna-BsiBoga PORTB nocne
BBITIOJTH CHUS MPEICTABICHHOT O Ha pPUCYHKE kona?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i = 16;
DDRE = @8b11111111;
52. C_ ian. IK-1 ¥9
1= 1%2;
PORTB = i;
while(1)
{
i++;
}
}
B nenp mexnay "zemneit" m Hanpspkenuem nurtanus U=5B yctaHoB-
53. | neH penuTenp HanpspkeHUs ¢ conportuBieHusMu 3 U 12 kOwm. Kakoe | TIK-1 312
HanpsbkeHue (B BoabTax) MOXKHO IOJIYYUTh C JAHHOTO JEIUTENs?
54. | Enuauneit usmepeHus cuibl Toka B cucteMe Cu sBIsIeTCS . .. IK-1 312
55. Enununeit uamepenus Hanpsioxenus B cucteme Cu siBasieTcs. .. T1K-1 312
Enuuuneit uamepenns EMKOCTH KOHAEHCAaTopoB B cucreme Cu aBis-
56. | P A P nK-1 | 312
ercs. ..
BrIBOIBI TMOI0B HOCST HA3BaHUE:
1. baza u smurrep;
57. | 2. KomiekTop u aMUTTED; IK-1 312
3. AHOJI M KaTox;
4. 3aTBOp U CTOK;
58, Ha KaKOE KOIH1ECTBO L[H(I)pOBEIX MpEAICTaBICHUI MOXKET pa3OuTh 4- OITK-4 V4
x outHb AL snexTpuyeckuii curaan?
59. Ha kakoe konm4ecTBO IU(POBBIX MPEACTABICHUNA MOXET pa3ouTh § - OIK-4 V4

x outHbid ALT snekTpuyeckuii curuan?
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[Tepen HekoTopo# onepamuei (1 = i<<2) mepemeHHas i OblIa paBHA

60. | eaunuue. Yemy (B AecATUYHOM IpeAcTaBiIeHUH) paBHa nepemenHas 1 | OIIK-4 V4
MOCJIe 3TOM onepauu’?
[lepen nexotopoii onepanueii (i += 0b00000111) nepemennas 1 Obuia

61. | paBHa enuHuue. Yemy (B JecATUUHOM NpeicTaBlieHu) paBHa nepe- | OIIK-4 V4
MEHHas 1 IOCJe 3TOi onepanun?

62 Kaxkas nupektrBa BHaudane nporpammsl B si3bike CH onpenenseT noj-

. . OIIK-4 V4

KIII0YaeMble 3aroJIOBOYHbIE (aiiibl 1 6ubanoreku?
Ilepen nexotopoit onepanueii (i = ij0b00000011) nepemennas i 6pl1a

63. | paBHa enuHuie. Yemy paBHa (B JAecITUYHOM mpenacraBieHun) mnepe- | OIIK-4 v4
MEHHas 1 1ocJe 3TOH onepanuu?

64, Kaxkas nupextuBa B s3bike CH OTBEUAET 3a MEPEOINPEACIECHUE UMEH B OITK-4 V4
TEKCTE Koja?

65. Hanummre nBa cuMBOJa, OTKPBIBAIOIIKUX CTPOYHBIM KOMMEHTapHil B OIIK-4 V4

Kkoze Ha s3b1ke Cu?
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5.3.2.2. Bonipochl 1j1sl yCTHOT'O OIIpoca

Ne Conep:xkanue If;:::;: NJIK
1. OcHoBBI U POBOM, AHATOTOBOM U MUKPOIIPOIIECCOPHOIN TEXHUKH. OIIK-4 34
2. Hanpspxkenue u Tok. OIIK-4 34
3. | Pesuctopsr u nenuTenu HaNpsHKEHUS. OIIK-4 34
4. | Konngencartopsl. OIIK-4 34
5. JIMOIBI ¥ CBETOIHUOIEL. OIIK-4 34
6. Pere. OIIK-4 34
7. [TpuHIHIIBI pabOTHI MPOCTEH X IIEKTPOHHBIX IS eH. OIIK-4 34
8. | AnanoroBo-uudpoBsie U H(ppo-aHAIOTOBBIE TPEOOPA3OBATEIH. OIIK-4 34
9. [IupOTHO-UMITYJTBCHAST MOTYJISIIHA. OIIK-4 34
10. | YnopaBieHue maroBbIMy JBUTATEIISIMH OIIK-4 V3
11 I({?;E.ymypa CEMHUCErMEHTHBIX HHIUKATOPOB M OTOOpakeHUE YHCeIT Ha OIK-4 V3
12 EOI/;I-(I)?\Z/.II/IHCCKS,H WHIUKAIMS Ha IBYXYHCJIOBON MHAMKATOP C OOIIMM Ka- OIIK-4 V3
13. | Mcnonb30BaHKue NOATATUBAOIINX PEIUCTOPOB. OIIK-4 V3
14. | JIpebe3r KOHTaKTOB U OOpHOA C HUM. IIK-1 V9
15, Coznmanue TPOEKTA 1 HAIMCAHHME POrPAMMHOI0 KOJIa B CpeJIe paspa- OIK-4 V4
6orku Atmel Studio.
16. | CTpykTypa npocreiiiiei mporpaMmsl Ha si3bike CH. OIIK-4 V4
17. | Cunrakcuc si3eika CH. OIIK-4 V4
18. | Cunrakcuc apudmeTrndeckux onepaiuii Ha si3pike Cu. OIIK-4 V4
19. | CaBuroBsie onepamnuy U UX 0003HaYCHHUE. OIIK-4 Y4
20. | Jlormueckue onepaunu U, NJIN u UCKIIIOYAIOIIEE WJIN. OIIK-4 V4
21, JHupexTtuBsl npenpoueccopa #include <> u #define — ux rpamortHoe uc- onK-4 | va
MOJIb30BaHUE.
UKJIMYECKUE Ollepalliy ¢ HCIIoJIb3oBaHueM komany for(;;){},

22. ghile(){} , do{}whri)lelé), break u continue. S Onk-4 | v4
23. | Onepatopsl BetBienus if() {} else{}, case(). OIIK-4 V4
24. | Tunsl ganaeixX B S36ike Cu — char, int, float u double. OIIK-4 V4
25. | PesepBupoBanue nmamsTH. OIIK-4 V4
26. | Maunmanuzanus u co3laHue MEPEMEHHBIX B KOJI€ TPOTPAMMEI. OIIK-4 V4
27. | Cozmanue MacCUBOB JaHHBIX PA3HBIX TUIIOB. OIIK-4 V4
28. | KoncranTHble TUITBI JaHHBIX. OIIK-4 V4
29. | IIpouenypsl u pynxuu B s3pike Cu. OIlIK-4 | V4
30. | I'maBHas pynkuus int main(void). OIlIK-4 | V4
31. | IIpepsiBanu€ BBITOIHEHNS IPOI PAMMBI. OIIK-4 V4
32. | OTnagka u ONTUMH3ALMS TPOTPAMMHOT0 KOJIa. I[K-1 | Y9
33 Jl;[elz{pg;mnm CO371aHHsl YCTICIHbIX MHKPONPOLECCOPHBIX CHCTEM YIPAB- | v 4 V4
34 TeopeTnueckue 0OCHOBBI MUKPOITPOLIECCOPHBIX CUCTEM PEryIUPOBAHUS OITK-4 34

U yTIpaBJICHUS.
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35 Oco00eHHOCTH MUKPOKOHTPOJIIEPOB, IPOLIECCOPOB U (GPOBOH 00paboT- TK-1 312
" | xu curnaznos (I1IIOC) u yHuBepcaIbHBIX MPOIECCOPOB.
Tunsl npecTaBieHUs YUCEN — JECATHYHOE, TBOMYHOE U IIECTHAIATe-
36. P A A o nK-1 | 312
pUYHOE.
37. OT06pa)KeHI/Ie Yy Ccell B IaMATH MUKPOKOHTPOJIIIEPOB. TIK-1 312
38. | Flash u Eeprom namsre, u €€ 0COOCHHOCTH. IK-1 v9
39. | IlopTel BBOA-BBIBOAA MUKPOKOHTpOJIIEpOB ATmega8A. IIK-1 312
40. | Peructpet DDRx, PORTx u PINx. IIK-1 312
OTtoOpakeHue Ha CEMUCErMEHTHBIM HHIUKATOP MUMP C UCIIOJIL30BaHU-
41. p JHKATOP 1P OMK-4 | V3
€M MacCCHBOB.
Hcnonp30BaHne JTOTHYECKUX OIEpaIii A YIPaBICHUS OTIETbHBIMHU
42. Pttt Bt yip A OMK-4 | V3
BBIBOJIAMU TIOPTOB.
43. | Tumsl npepeIBaHU. OIIK-4 V3
44. | Peructpsl 1 HaCTpOMKa MPEPHIBAHUN OT TAMEPOB. [IK-1 312
45. | BHemnue npepeiBaHus.
46. | Perucrtpbl 1 HacTpoliKa BHEUIHUX TPEPHIBAHUNA. IK-1 312
47. | Perucrpsl u Hactporika ALl mukponpoueccopa ATMega8A. IK-1 312
48. | Peructpsl u ynpaBieHue CKBaKHOCTbIO uMITysibcoB LIIMM perynsaropa. | OIIK-4 V3
49. | Hacrpoiika unrepdericoB nepenaun nHGOpMaIuu. IK-1 Y9
50. | Peructpsl u HacTpoiika unrepderica SPI. IK-1 312
51. | Perucrpsl u HacTpoiika untepderica oomena TWI. TIK-1 312
52. | Peructpsl u HacTpoiika untepdeiica oomena RS-232. IK-1 312
OO6men nHpOpMaIel ¢ ncrnoap3oBanreM one-Wire uaTepdeiica oome-
53, Popwan pd MK-1 | V9
Ha.
54. | Peructpsl BBOJa-BBIBO/Ia MUKPOIIPOIIECCOPOB. IIK-1 312
5.3.2.3. 3aga4u 1151 NPOBEPKHM YMEHHU I M HABBIKOB
Ne Coaepxkanue Komme- UK
) P TeHUUA
Hanummure xof, HCIONHEHWE KOTOPOro MPUBENET K OJHOBPEMEHHO-
1. | My 3aropaHuio Bcex CBETOIMOOB, a 3aTe€M HUX raiieHuto, B 6ecko- | OIIK-4 H3
HEYHOM Lukie ¢ naysoi 0,25 ¢ (Pucynok 1)
Hanummure xof, HCIONHEHWE KOTOPOro MPUBENET K OJHOBPEMEHHO-
2. | my 3axuranuto cseroguonoB D1-D4, a zatem D5-D8, B Geckoneu- | OIIK-4 H3
HOM 1uKkJIe ¢ may3ou 0,5 ¢ (Pucynok 1)
HanummTe xKox, UCIONHEHHE KOTOPOTO MPUBENET K OJHOBPEMEHHO-
My 3arOpaHHiO BCEX CBETOAMOJMOB, a 3aT€M MX TalleHUI0, B 0ECKO-
3. | HeunoM nmkiue c¢ maysoit 0,25 ¢, ¢ ucnonp3zoBanueM Mukpocxembl | OIIK-4 H3
casurosoro peructpa 74HC595 u anmapatnoro moayis SPl mukpo-
KoHTposuiepa (PucyHok 2)
Hanummure xof, UCIIONMHEHWE KOTOPOro MPUBENET K OJHOBPEMEHHO-
My 3axkuranuio cseroanonoB D1-D4, a zatem D5-DS§, B Geckoneu-
4. | Hom ke ¢ maysoit 0,5 ¢, ¢ ucrnonb3oBaHueM MUKpocxeMbl caBuro- | OIIK-4 H3
Boro peructpa 74HC595 wu ammapatHoro moxmynst SPl mukpo-
KoHTposepa (PucyHok 2)
HarnummTe Ko, UCIIONHEHHE KOTOPOTO MPUBENET K OJHOBPEMEHHO-
5. | My 3aropaHuio BCeX CBETOAMOJIOB, & 3aTeM WX TalieHuto, B 0ecko- | OIIK-4 H3
HEYHOM HMKJe ¢ may3oi 0,25 ¢, ¢ uCrnonab30BaHUEM MHKPOCXEMBbI
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casurooro perucrpa 74HC595 u nmporpaMMHO# peanu3anuu Mmpo-
tokona nepegaun SPI (Pucynok 3)

Hanummre koJ, KCONHEHHE KOTOPOro MPUBEAET K OJHOBPEMEHH O-
My 3axuranuio cseroanonoB D1-D4, a zatrem D5-D8, B Geckoneu-

6. | Hom ke ¢ may3oit 0,5 ¢, ¢ ucnonp3oBaHueM MUKpocxembl ciBuro- | OITK-4 H3
Boro perucrpa 74HC595 u mporpammuoil peanu3anuu MpOTOKOJIA
nepenaun SPI (Pucynok 3)
Hanummre KoJ, MCHOJNHEHHE KOTOPOTrO NMPUBENET JHHAMHYCCKOMY
7. | otoOpaxkenuto uncna 1234 na 4-xX yucioBoM cemucerMmeHTHOM wH- | OIIK-4 H3
qukartope (Pucynok 4)
Hanummre Koa, MCMONHEHHE KOTOPOro NMPUBENET JHHAMHYECKOMY
8. | oroOpaxkennto uncna 9876 Ha 4-x ymMciIoBOM cemucermMeHTHOM HH- | OIIK-4 H3
nukarope (PucyHok 4)
9 Hanummure ko, KOTOPBIM MO3BOJIUT 0TOOpa3uTh Ha HOMEP HaXaTol OIIK-4 03
' | KHOIIKM Ha CEMUCETMEHTHOM uHauKarope (PucyHok 5)
Hanummre Kox, KOTOPBIA MO3BOJHMT OTOOPAa3UTh HA CEMHCETMEHT-
10. | HOM MHAMKATOPE KOJMYECTBO HAXKATHH Ha KaKyro-mn0o kHonky (Pu- | OIIK-4 H3
CYHOK 5)
U1
12 pRO/ICP1 PCO/ADCO |22
13 1 PB1/0C1A pci/aDC1 |-2L
141 PB2/SS/0C1B PC2/ADC2 |22
121 pB3MOSI/OC2 Pc3/ADC3 |22
18 1 pBaMISO PC4/ADC4/SDA |—2L
12 pBs/SCK PCH/ADC5I/SCL |—22
L1 PB6/TOSC1/XTALT PC6/RESET [—22
8 | pB7/TOSC2/XTALZ
PDO/RXD %
I —_
RA[1RAT R3] R4 R[] R[] R7[] R8 PoaniTe 22
330 330 330 330 330 330 330 330 Lo ADC6 PD3/INT1 -
22 1 apcy PD4/TO/XCK |—2—
. PD5/T1 —?0
D11 D21 D31 D4]1D51D61D71D8 T ]ien Y [t

—— Avce PD7/AIN1
69 ATMEGAS

-+

Pucynok 1
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(=] (] B [#h] (a%] (a4 (o] [iSF [oS3 (6] (3] [N [o63
S B = [=] [s=] R) (=27 (&3] £ [S%

—
o

=
—

2= (] [N ] (0] (SR [ ] (4 (%1 (X1 X7 X1 (X3
] ieq SR 1] 151 [ 151 (23] S N

—
(=]

-
—

u1
u2 % PBO/CP PCO/ADCO
15 11 T PE!WOiCIA PC1/ADCA1
2 o SH_CP4—1 2 PR2/SS/0CTB PC2/ADC2
ai DS 121 paamostiocz PC3/ADC3
a2 j_l <2 Paamiso PC4/ADC4/SDA
2 a3 ST_CP4 L] Pas/sck PC5/ADC5/SCL
5 Q4 8_ PBB/TOSC1/XTAL1 PC6/RESET
Q5 — PB7/TOSC2/XTALZ
g Q6 o PDO/RXD
a7 VR (2 PD1/TXD
— Q7' OE 19 PD2/INTO
e o et PrETOXCK
R1[1R2[ 1R R4[] R[] R[] R7[ ] R8 = ook
330 330 330 330 330 330 330 330 L AREF PD6/AINO
28 4 avee PD7/AINT
ATMEGAS8
D1 1 D21 D31 D41 D51 D6l D7]1D8
Pucynok 2
u1
u2 121 PBo/ICP1 PCO/ADCO
” 11I 121 p1/0C1A PC1/ADC1
1 Qo SH_CP4 T 5 PB2/SS/OC1B PC2/ADC2
> Qi DS F PB3/MOSI/OC2 PC3/ADC3
2 a2 0 —2—{ PB4MISO PC4/ADC4/SDA
2 as ST CP 4L Pesisck PC5/ADCS/SCL
e —— PBOITOSCIXTALY PC6/RESET
=— a5 -2 pE7/TOSC2/XTALZ
2 a6 0 PDOIRXD
s a7 VR [—= PD1/TXD
—_— Q7' OE 19 PD2/INTO
e | B T
R1[1RZA TR | R[] R[] Re[] R7[ ] R8 = TorXc
330| | 330 | 330] | 330] | 330] | 330] | 330] | 330 20| AREF PDB/AIND
18 1 Avce PD7/AIN1
ATMEGAB
D11 D21 D31 D4 D51 D6 D71D8

It

PucyHnok 3
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B

B S—

I S—

L i U U
[} O e}
ABCDEFG DP 1234
| l
Q1
R1
1
.
1k
R2 Q2
U1 1k ” 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 1K
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 -] PB2SSocis 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
1 o_©o 10 PD2INTO |3 | |
i e ) o PD3/INT! [— U U
0 © £ Apc7 PD4TOIXCK (—= ﬁ:%
—e 20 PDSTI == | | |
0 O 20 AREF PDB/AIND
28] avee PD7/AINT jtl L<:§J
R[] R R R4 R[] Re[] R7[| R8 ATWEGRS
10k 10k 10k 10k 10k 10k 10k 10k
Pucynok 5

5.3.2.4. [lepeuenn TeM pedepaToB, KOHTPOJIBHBIX, pACYeTHO-TpadpuuIeckux padboT

He npenycmorpenst

5.3.2.5. Bonpocsl 1Jis1 KOHTPOJILHO# (pacuyeTHO-Tpaduyeckoii) padoTbl

He npenycmorpenst
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5.4. CucreMa oleHMBAaHMA JOCTHKEHHUS KOMIIEeTEHIIUH

5.4.1. OueHka 10CTHKEHUS] KOMIIETEHIIMI B X0/1€ IPOMEKYTOYHOM aTTeCTAIUU

Komnerenuus OIIK-4
Cnoco0eH MOHUMATH NPUHIHUIIBI pAa00THI COBPeMEeHHBIX HH(OPMAIIOHHBIX TEXHOJIOTMI 1
HCNO0JIB30BATh UX /UISA pellleHus 3a/1a4 NpodecCHOHATBHOMN TesITeTbHOCTH

Huaukaropsl focTuskeHust komnerednnuun OIIK-4

HOMepa BOIIPOCOB U 3aj1a4

BOITPOCHI IO
Ko Couepmalme BONPOCHI K 3a11a31/11c BONPOCHI | KYyPpCOBOMY
IK3aMEHYy | 3a4eTy K 3a4eTy MPOEKTY
(padote)
OCHOBHBIE IIPUHIUIIBI U METOAUKU CO3MaHUs 1,4,6,8,
34 COBPEMEHHBIX aBTOTPOHHBIX CHUCTEM aBTO- 9,11, 13,
MoOuIen 15,17
aQHAJIM3UPOBATh OJIOK—CXEMBI aJTOPUTMOB
V3 paboThI MHKPOITPOLIECCOPHBIX CUCTEM 14, 24
yYIIpaBJIECHHUS
CO3/1aBaTh NPOCTEHIINE CXEMbl MHUKPOIPO-
V4 LIECCOPHBIX YCTPOMCTB, NPOU3BOAUTH HX 7,10
HAaCTPOMKY U PEryJIUPOBKY
UCIOJIb30BaHUS TPO(ECCHOHATBHOIO MpPo-
03 rpaMMHOrO0 OOECTeueHus Il CO3/aHUA i
NpoImMBOK U ux 3anucu B [13Y muxponpo-
LIECCOPHBIX CUCTEM YIPABJICHUS

Komnerennuns IIK-1
Cnoco0eH opraHu3oBaTh TEXHUYECKOE 00CTYKUBAHUE U PEMOHT TPAHCIIOPTHBIX M TPAHCIIOPTHO-
TEXHOJIOTHYECKNX MAIIMH ¥ KOMILIEKCOB

HNuauxaropsl gocTuskenus: komnerennuu IK-1

HOMepa BOIIPOCOB U 3aj1a4

OOIIyI0 BHYTPEHHIOIO CTPYKTYpPYy MHUKPO- 3,5, 120,
312 | mporeccopoB, U CHCTEM Ha UX OCHOBE 16, 18, 19,
21,22,25
aHAJM3UPOBATh CXEMOTEXHUKY MHUKPOIpPO-
yg | [ICCCOPHBIX YCTPOHCTB, @ TaKiKe AMArHOCTH- 20, 23

pOBaTh BO3MOXKHBIE MPUYMHBI UX HEUCIPaB-
HOCTEN
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5.4.2. OueHka 10CTHKEHUS] KOMIIETEHIMI B X0/Ie TEKYIIEero KOHTPOJIA

Komnerenuusa OIIK-4

Cnoco0eH NOHUMATh NPUHIMIIBI paﬁoTbl COBPEMEHHDBIX l/IH(l)OpMalII/IOHHle TEeXHOJIOTHIl U NCI0JIb-
30BaTh UX AJIS PCLICHUSA 3a1a4 HpO(l)QCCI/IOHaHbHOﬁ ACATCJIbHOCTH

HNuaukaropsl gocTuskenusi komnerenuu OIK-4

HOMepa BOIIPOCOB M 3a1a4

3a4a4M Q15

BONPOCHI
BONPOCHI NMPOBEPKH
Kon Conepxanne YCTHOTO -
TEeCTOB yMeHHii 1
ompoca
HAaBBbIKOB
OCHOBHBIEC MPHUHIMUIBI U METOJUKUA CO3AAHMS CO-
34 PHHH " ASTIA 1-14 1-9, 34
BpPEMEHHBIX aBTOTPOHHBIX CUCTEM aBTOMOOMIIEH
y3 | QHATM3MPOBATE OJIOK—CXEMBI aJITOPUTMOB paboThI | 15-22, 44- | 10-13, 41-
MHKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHUSA 48 43, 48
CO37aBaTh MPOCTEUIINE CXEMBI MUKPOIIPOLECCOP-
. o 23-25, 33-
Y4 | HBIX YCTpPOWCTB, NPOU3BOAUTH HMX HACTPOUKY H 43 58-65 15-31, 33
PErYJIUPOBKY '
UCMOJb30BaHUS MPOPECCHOHANIBHOIO IPOrpaMM-
3 | Horo obecrieueHus A CO3/laHus MPOLIMBOK U UX 1-10

3amucu B II3Y MHUKpOIpPOLECCOPHBIX CHCTEM
yIpaBJICHHUS

Komnerenmus IIK-1

Crnioco6eH opraHn30BaTh TEXHHYECKOE 00CTY;KUBAHHE H PEMOHT TPAHCIOPTHBIX H TPAHCIIOPTHO-
TEXHOJIOTHYECKHX MALIMH H KOMILIEKCOB

HNuaukaropsl nocTuxernusi komnerenmuu [K-1

HOMepa BOIIPOCOB H 3a1a4

O0IIYI0 BHYTPEHHIOIO CTPYKTYpPY MHKpPOIpOLEC- 35-37, 39,
312 | COPOB, M CHCTEM HA HX OCHOBE 26-32,53- | 40, 44, 46,
57 47,50-52,
54
aHAJIM3UPOBATH CXEMOTEXHUKY MHUKPOIPOLIECCOP- 14 32 38
Y9 | HBIX YCTpPOWCTB, a Tak)Ke JUAarHOCTUPOBATH BO3- 49-52 4’19, éS '

MOXXHBIC ITPUYIHUHBI UX HGHCHpaBHOCTCﬁ
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6.1. Pexomenayemasi sureparypa

6. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHHe TUCHHTITHHBI

Bun
Tun .
Ne bubnmorpadpuueckoe onucanue yueOHOIt
W3TIaHUS
JUTEPATyphl

[Homueaes O. U. DnekTpoHHBIE CHUCTEMBI YIIPaBJeHHs OCH3UHOBBIX JBU-
rareneii: ydeb. mocoOWe sl CTYAEHTOB BY30B, OOydalOmMXcs IO

1 | nampasnenuro "Arpoumxenepus” / O. W. INomusaes, O. M. Koctukos, | YueOHOe OcHoBHast
O. C. Beapunckuii; Boponex. roc. arpap. yH-T - Boponex: BI'AY,

2008 - 138 c. [IUT 3812] [TIT]
Cocuun JI.A. DIEKTpUYECKOE, JICKTPOHHOE U aBTOTPOHHOE 000pYHO-
BaHME JIETKOBBIX aBTOMOOMIIEH (ABTOTPOHMKA-3): YUeOHUK /ISl CTYACH-

o | TOB MalIMHOCTPOMT. BY30B U TEXH. YH-TOB, oOyyaromuxcs Ha OakanaBpa Vyebioe OcHOBHAS

U Marucrpa mno mnpod.-o0pazoBar. mporpaMme "DIEKTPOTEXH. U dJIeK-
TPOH. cucteMbl HazeM. TpaHc. cpeacts” / JI.A. Cocaun - M.: COJIOH-
INPECC, 2010 - 379 c.

KoHcTpykumst TpakTopoB M aBTOMOOWJEH: Y4eOHMK Ui CTYJICHTOB
BBICIINX Y4EOHBIX 3aBeJeHNH, 00yUaromuXcs 1Mo HampaBieHuio "Arpo-

3 unxenepus” / [O. U. [lonusaes [u ap.]; Boponexckuii rocyaapcTBeH- VueGHoe Homonxu-
HBIA arpapHbiii yauBepcuteT ; non pen. O. U. Ilonusaesa - Boponex: TEJIbHAs
Boponexckuil rocynapcTBEHHBIN arpapHblii yHUBEpcHTET, 2014 - 259 c.

[LIMT 10649] [IIT]
KoHcTpykiust TpakTOpoB U aBTOMOOMIICH: ydeOHOE mocoOue i CTY-

4 | AICHTOB BY30B, oOy4Jaronxcs 1o HanpasieHuro "Arpourkenepus” / [O. Vueboe Hormomxu-
W. IMomusaes [u 1p.]; BopoHex. roc. arpap. yH-T ; [mox o6, pex. O. U. TeJIbHAs
ITommBaeBa] - Boponex: BI'AY, 2011 - 429 c. [LIAT 5274] [IIT]

MukpomnpolieccopHasi TEXHUKa B aBTOMOOMJIEHOM TpaHCTOpTe [DIek-
TPOHHBIM pecypc]: MEeTOMYEeCKre YKa3aHUs 110 CaMOCTOATEINBHON pabo-
Te i1 oOydarommxcs mo HanpasieHuto 23.03.03 «Dkcruryararus Meroi-

5. | TPaHCIIOPTHO-TEXHOJIOTHYECKMX MAIIMH M KOMILJIEKCOBY» / Boponex-

. . . YyecKoe
CKHMI TOCyJIapCTBEHHBIN arpapHbiii yHuBepcureT ; [cocT. A. H. Ky3ne-
1oB] - Boponex: BopoHeckuii rocy1apcTBEHHBIA arpapHblii yHUBEP-
curet, 2020 [TIT] URL: http://catalog.vsau.ru/elib/metod/m153841.pdf
BectHuk BoOpoHEKCKOro rocyaapCTBEHHOTO arpapHOr0 yHHBEPCHTETA! Teoro-

6. | TeopeTHUeCKUI M HAyYHO-TIpaKTHUYECKHU KypHai / BopoHex. roc. arpap. P
yH-T - Boponex: B'AY, 1998- JIHeCKoe
Texnuka n o0opynOBaHHE JUIA Cela: €XKEMECAYHBIM HAy4yHO MPOM3BOJI- n

7. |cTBeHHBII W MH(OpMaMOHHO-aHAIMTHYEecKui KypHalt1 / ®I'BHY «Po- cpro-
cuadopmarporex» - Mocksa: ®T'BHY «Pocundopmarporex», 1997- JlHecKoe
ABTOMOOMIIbHAS MPOMBIIIIIIEHHOCTD: €KEeMECSTUHBIH HAy4YHO-

8. | rexanueckuit xxypHan / MUHHCTEpCTBO 0Opa3oBanus U Hayku PD, OAO Hepro-
«ABTOCenapxo3Mall-XoaauHr» - Mocksa: Mamunoctpoenue, 1930- JuHecKoe

6.2. Pecypcnl cetu UnTEpHET
6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIEe CUCTEMbI

Ne Ha3Banue Pa3memenue

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

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

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

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

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

6 | DnexrponHas 6ubmmoreka BTAY 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. lIpodeccuonanbubie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CHCTEMBI

No Haszpanue Anpec noctymna

1 |Ilopraji OTKPBITHIX JaHHBIX PD https://data.gov.ru/

2 |Iloptan rocy1apcTBEHHBIX YCIyT https://www.gosuslugi.ru/

3 |[Ipodeccuonanpuble cipaBoYHbIe cHCTeMBI «Komeke» llzgtgszfexalccnep T-caifr/sistema-
4 | ArpapHast poccuiickasi HHpOpMaIIMOHHAs CHCTEMA. http://www.aris.ru/

5 WudopmaronHasi crucTema mo CelnbCKOX03siCTBEHHBIM http://agris.fao.org/

HAayKaM M TEXHOJIOTHSIM
6.2.3. CaiiTbl 1 MH(OPMAIHOHHBIE MOPTAJIbI

Ne Ha3zBanue Pazmemenne

1 | Bce I'OCTnr http://vsegost.com/

2 | Poccuiickoe xo3siicTBO. CenbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER ru: Bai nyTeBoauTeNb B MHPE 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. MaTepHaJIbHO'TeXHI/I‘IeCKOC U IMpOorpaMmMHoOe o0ecrneyeHUue TUCHMIIIMHBI

7.1. IlomMeieHus1 AJ151 BeAeHUs 00pa30BaTeILHOIO Ipouecca U 000py10BaHHe

HaumeHnoBaHue moMenieHui 1715t IpOBEJCHUS BCEX BU-
JIOB Y4E€OHOU NIeATEILHOCTH, MIPEAYyCMOTPEHHON yueo-
HBIM TJIAHOM, B TOM YHCJIE TTOMEIIECHUS JIJIST CAMOCTOSI -
TEJNBbHOMN paboThl, C yKa3aHUEM MEPEUHs] OCHOBHOI'O
o0opyaoBaHus, yueOHO-HATIISAHBIX TOCOOU U UCIONTb-
3yeMOro mporpaMMHOT0 00ecIieueHus

Anpec (MecTONOJIOKEHNE) ITOMellle-
HUH JIJIs1 TPOBE/IEHUS BCEX BUJIOB
yueOHOMU AeSITeNbHOCTH, IPETYCMOT-
PEHHOI Yy4eOHBIM IIJIaHOM (B Cllydyae
peanu3aiuu 00pa3oBaTeIbHON MPo-
rpaMMBbI B CETeBOH (opMe AOMOTHH-
TEJIbHO YKa3bIBa€TCsS HAaUMEHOBAaHUE
OpraHu3alliu, C KOTOPOH 3aKII0UeH
JIOrOBOP)

VYuebHast ayauTopusi IJisl TPOBEICHUS YUEOHBIX
3aHATUHN JIEKIIMOHHOTO THUIA: KOMIJIEKT y4yeOHOl mebe-
M, JIeMOHCTpPAlMOHHOE 00OpyAOBaHME, Y4eOHO-
HarJsiIHbIE TTOCOOUS

VYuebHast ayauTopusi JJsl IPOBENCHMS Y4EOHBIX
3aHATHI JICKIIMOHHOT'O THUIA: KOMIIJIEKT y4eOHON Mele-
M, JEMOHCTpAallMOHHOE o00OopyJoBaHHEe U Yy4eOHO-
HaTJISAHBIE TOCOOMS, TPE3EHTAIIHOHHOE 000py10BaHuE,
UCMONBb3yeMOe  IporpaMMHoe  obecnedeHue  MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAunexc Bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice, AST Test

Jlabopartopus, yueOHast ayAUTOpHUs AJsl TPOBEJIe-
HUS y4eOHBIX 3aHATHH: KOMILJIEKT ydueOHOH Mmebenw,
JIEeMOHCTPAllMOHHOE  00OpyJoBaHHWe, U  y4eOHO-
HarjaJHble MOCOOUs: YCTAaHOBKA JJISI ONPEAETICHUs CO-
Jep>KaHusl BOJIBI B HE(PTEMPOIYyKTaX METOAOM BbIIApH-
BAHMS,YCTAaHOBKA JJISl OMpeNeseHUs TeMIepaTypsl Mo-
MYTHEHHUS U Hayasla KpUCTAJJIM3AIUU AU3EIbHOTO TOT-
TMBa, IpuOop It PpaKIMOHHON Pa3TOHKU, TPUOOD I
OIpeneseHns] KUHEMaTHYeCKOM BSI3KOCTH Hedrenpo-
ITYKTOB,IIEHETPOMETP ISl IUIACTUYHBIX CMa30K, ycTa-
HOBKa JUI ONpENeleHUs TEePMOOKHCIUTEIbHON cTa-
OounpHOCTH ~ Macen MmeroaoM [lamok, ycraHoBKa it
OIpeNeseHUs] TEPMOOKHUCIUTENbHON CTaOUIBHOCTH MO-
TOPHBIX Macell, ra30aHajlnu3aTop, MIaCTOMEp, YCTaHOBKA
JUIsL OIIpENleNICHUs] TEMIIEpaTyphbl BCIBIIIKA M BOCILIaM e-
HEHUs, NpUOOp AJId OMpENeNeHUsl COJEp)KaHUus CMOJI,
yCTAHOBKA JJISl ONPECNICHUs] TeMIepaTyphl Karjemnase-
HUS

[Tomerenne ais caMOCTOSITEILHON PabOTHI: KOM-
IUIEKT ydeOHOW Mebenu, KOMIIbIOTepHas TEXHUKa C
BO3MOXKHOCTBIO MOJKIIOYEeHUs K cetn "MHTepHer" M
obecreyeHneM JIOCTyIlla B AJIEKTPOHHYIO HH(pOpMaIu-
OHHO-00pPA30BaTENIFHYIO Cpedy, HCIIOJIb3yeMOe TMpo-
rpammHoe obOecnieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, Boponexckas obnacts, T. Bo-
poHex, yi1. Tumupszena, 13

394087, Boponexckas obnacts, . Bo-
poHex, yi1. Tumupssena, 13

394087, Boponexckas obyacts, T. Bo-
poHex, yi. Tumupszesa, 13, a.227

394087, BopoHexckas odiactp, T. Bo-
ponex, yn. TummpsizeBa, 13, a.219 (c
16 10 20 4.)
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HOMCH.[GHI/IC JJIAA CaMOCTOSITCILHOMI pa6OTBIZ KOM-
IJICKT y4eOHOH MeOesid, KOMITBIOTEpPHAs TEXHHUKa C
BO3MOKHOCTBIO TMOJKIIOYeHUus K cetu "HHTepHer" u
obecreyeHrneM JIOCTylla B AJIEKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTEIIbHYIO CpEly, HCIOIb3yeMOe IMPO-
rpammHoe obecrnieuenue MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nekc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomenienne IJIs1 CaMOCTOSATEIBLHOW pabOTHI: KOM-
IUIEKT ydeOHOW Mebenu, KOMITbIOTepHas TEeXHHKa C
BO3MOXXHOCTBIO NOAKIIOYeHHs K ceth "WHTepHer" u
obecriedeHNEeM J0CTyNa B 3JEKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTEIIbHYIO CpEly, HCIOIb3yeMOe IMPO-
rpaMmmHoe obecnieuenue MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, u-
nekc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, BopoHexckas obnacts, T. Bo-

ponex, yin. Tumupszera, 13, a.321 (c
16 10 20 4.)

394087, Boponexckas obnacts, T. Bo-
poHex, yi. MuuypuHa, 1, a.232a

7.2. IlporpaMMHoOe oOecniedeHne

7.2.1. IlporpaMmMHoOe o0ecrieyeHune 0011ero HA3HAYEHU S

Ne HazBanue

Pa3smenienue

1. |Oneparmonnsie cuctembl MS Windows / Linux (ALT Linux) | TIK B nokanbHoli cetu BIAY

"| OpenOffice / LibreOffice

[Makersr oducubix npunoxenuit Office MS Windows /

IIK B nokanpHOM cetn BIAY

Reader

[Iporpammer a1 mpocmoTpa ¢aitnoB Adobe Reader / DjVu

IIK B nokanpHOM cett BIAY

"I plorer

Bpaysepsr SAunexc bpaysep / Mozilla Firefox / Internet Ex-

IIK B nmokanpHOM cetn BIAY

.| AnTUBHpYCHasg nmporpamMmma DrWeb ES

T1K B mokaneHOM cet BI'AY

T1K B mokanpHOM cetn BITAY

.| MynstumMenua npourpsiBatenb MediaPlayer Classic

IIK B noxansHOM cet B[AY

.| IlnaTdopma onnaitH-00y4ueHus elearning server

I1K B okanpHOM cetn BITAY

4
5
6. | [Tporpamma-apxusarop 7-Zip
7
8
9

.| Cucrema xomnprotepHoro tectupoBanust AST Test

I1K B okanpHOM cet BITAY

7.2.2. CieuMajTu3MpoBaHHOEe MPOrpPaMMHOe o0ecrnevyeHne

No Ha3zBanue

Pa3smenienue

1 |MathCad 2001

IIK B noxansHOM cet B[AY
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8. MexaucuumnjinHapHblie CBA3U

JuciunmHza, ¢ kotopoit Heooxo- | Kadenpa, Ha kotopoii npenogaer- | OUO 3aBenyromiero
JIMMO COTJIACOBAHUE Csl TMCUMILIMHA kadeapoii
b1.0.30 «O01mas 3eKTpoTeXHUKa
DNEKTPOTEXHUKU U aBTOMATHKU Adonnues JI.H.

1 DJICKTPOHUKA»
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Hpuiaoxenue 1

JIMCcT nepuoanyecKux NpoBepok padoyeil mporpaMmbl
U MH(opMalusi 0 BHECEHHbIX H3MEHEHUSAX

JlomkHOCTHOE JIUILO,

[TorpeGHOCTH
B KOPPEKTUPOBKE

MIPOBOJIMBIIICE Wudopmarus 0 BHECEHHBIX
[ara YKa3aHHEM COOTBET-
nposepky: ©.1.0., M3MEHECHUSX
HOIKHOCTH CTBYIOIIUX Pa3eIOB
paboueil mporpaMMbl
N Her
Opob6unckuii B.U.,
3aB. Kadenpou cenb-

. PaGouas mporpamma
CKOXO3SII1CTBEHHBIX 17.06.2024 porp -
MAIIIH, TPAKTOPOB aKTyaJIM3UpPOBaHA Ha

’ . 2024-2025 yueOHbIf
1 aBTOMOOUIIEH ron
N Her
Opobunckuii B.1.,
3aB. Kadenpoi cenb-

o PaGouas mporpamma
CKOXO3SICTBEHHBIX 04.06.2025 porp -
MAILHH, TPAKTOPOB aKTyaJlM3UpOBaHA Ha

’ 9 2025-2026 yueOHbII
1 aBTOMOOUIIEH ro
N Her
Opobunckuii B.1.,
3B, KapeApoi certp- Pabouas mporpamma
CKOXO3SICTBEHHBIX 05.06.2026 -

MalIlluH, TPaKTOPOB
U aBTOMOOUIIEN

aKTyaJIM3UpOBaHA HA
2026-2027 yueOHblii
rof,
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