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Pabouas mporpamma paspaboTana B cooTBeTCTBHU ¢ DepepalbHBIM T'OCYIapCTBEHHBIM
o0pa3oBaTeIbHBIM ~ CTaHIAPTOM BBICIIEr0 OOpa30BaHHUS 10 HAMpaBJICHUIO MOJATOTOBKH
23.03.03 OxkcmmyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, YTBEPXKIEH-
HBIM ITpHKa30M MHUHHCTpa HAyKu U BeIcuiero oopasosanus Poccuiickoit @eneparuu ot 07 aBry-
cra 2020 roma Ne 916.

Pabouas mporpamma yTBepKJeHa Ha 3aceJaHMU KadeApbl CelbCKOXO3AWCTBEHHBIX Ma-
IIMH, TPAKTOPOB M aBTOMOOMIIEH (mmpoTokos Ne010122-11-ot 15.06.2023 r.)

3aBenyrommii kageapoi Opoounckuii B.U.

Paboyas nmporpamMmma peKkoMeH/I0BaHa K UCIIOJIb30BAaHHUIO B yUeOHOM Ipoliecce METoauYe-
CKOW KOMHCCHUEH arponHkeHepHoro dakymnbrera (mpotokos Nel0 ot 22.06.2023 r.).

“

IIpeacenarenb MeTOAUYECKONH KOMHCCUH — Kocrukos O.M.

TOAITUCH

Penenszent padoyeii nporpaMmmsl
mupekrop «O00 Cepsuctex-BPH» IL.E. ITuBoBapoB
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1. O0masi XapakTepuCcTUKA JUCHTUTITIHHBI
1.1. Hean aucIUNINHBI

[Tpuobperenne oOyyaromUMuUC 3HAaHUN 0 0A30BBIX MPUHIUIAX PAOOTHI U KOHCTPYKTHB-
HBIX 0COOEHHOCTSIX MHKPOIPOIIECCOPHBIX CHCTEM YIPABJICHHUS, IPUMEHSIEMBIX B COBPEMEHHBIX
aBTOMOOWIISX, a TaK:Ke 000pyI0BAaHUH, HEOOXOIUMOM 7Sl KX ()yHKIIHOHUPOBAHHMSL.

1.2. 3agaun JUCHUIIMHBI

- M3y4€HHUE MPUHIMIIOB PabOThl MUKPOIPOIIECCOPHON M 3JIEKTPOHHOM TEXHUKH, YCTa-
HOBJICHHOH Ha TPAHCIOPTHBIX M TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIMHAX U 000PYA0BaHUY;

- U3y4EHHUE NPUHLHUIOB CO3JIaHUs AJTOPUTMOB, UCIIOJHAEMOIO KOJa U IIPOrpaMMHUpPOBa-
HUsI MUKPOIIPOLIECCOPHOM TEXHUKH, a TAKXKE CO3AAHUS IIPOCTEUIINX CUCTEM YIIPABJICHUS.

1.3. lIpeameT AUCHUILIMHBI

[MpuHIMIEl co3aanus U GYHKIMOHUPOBAHUS MHUKPOTIPOIIECCOPHBIX CHCTEM YIIPABICHUS
COBPEMEHHBIX aBTOMOOMIICH.

1.4. MecTo AucuMILVINHBI B 00pa30BaTeJIbHOM IporpaMme

Huctummaa b1.0.29 «MukpomnporieccopHasi TEXHUKa B aBTOMOOHJIBHOM TpaHCIIOPTE»
OTHOCHUTCS K 00513aTeNIbHOM YacTu O0yoKa 1 «JIuCLHIIIMHED).

1.5. B3anMocBs3b ¢ IPYTHMH THCHUIIMHAMHA

Huctummaa b1.0.29 «MukpomnporieccopHasi TEXHUKa B aBTOMOOHJIBHOM TPaHCIIOPTE
cBsizana ¢ qucuuiuimHaMu b1.B.10 «DnexTpoTexHuka u 31eKTpooOopya0BaHUE TPAHCIIOPTHBIX U
TPAHCIOPTHO-TEXHOJIOTUYECKUX MamMH U KomIuiekcoB», b1.0.30 «O0mas snekTpoTexHuka u
IIEKTPOHUKA».
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2. H.ﬂaanyeMme Pe3yJIbTAThI oﬁyquml o IMCIUIIJINHE

Komnerennus NuaaukaTop 1oCcTHKEHUA KOMIIETEHIIMU
Kox Coaepixanue Kon Coaepixanue
CnocobeH MOHUMATh 34 | OCHOBHBIC PUHIMIIBI M METOMKH CO3/IHUS COBPEMEH-
OPUHLIUIOBL  pabOTHI HBIX aBTOTPOHHBIX CHCTEM aBTOMOOHUJICH
COBPEMEHHBIX  MH- | 5 | GHAIM3MPOBATH OJIOK—CXEMBI aJITOPUTMOB PabOTHI MUK-
OITK- (I)OpMaI_EI/IOHHBIX TeX- POIPOLIECCOPHBIX CFCTCM yIIpaBJICHUs
4 HONOTMA M HCIONB- |/, C0371aBaTh MPOCTCHINHE CXCMEI MHKDONPOLICCCOPHBIX
30BaTh UX IS pelie- YCTPOMCTB, IPOU3BOJUTH UX HACTPOUKY U PETYIUPOBKY
HUS 3amad  mpodec- UCTOJIb30BaHUs  MPO(ECCHOHATBHOIO  MPOrPAaMMHOTO
CHOHAJIBHOU Aes- H3 oOecrieueHns U CO3JaHUs IIPOIIMBOK U HX 3aIllMCH B
TEJIIbHOCTU I13Y MHKpPOIPOIECCOPHBIX CUCTEM YIIPABJICHHUS
Cnocoben opranuso- 312 0OI1yI0 BHYTPEHHIOIO CTPYKTYPY MUKPOIIPOLIECCOPOB, U
BaTb  TEXHHUYECKOE CUCTEM Ha UX OCHOBE
oOciTy>)KuBaHue u pe- AQHAJIM3UPOBATh CXEMOTEXHHUKY MHUKPOIIPOLIECCOPHBIX
[IK-1 | MOHT TPaHCHIOPTHBIX YCTPOMCTB, a TaKke AMarHOCTHPOBATh  BOSMOJKHBIC
u TPAaHCIOPTHO- |y, | NPUMUHDL UX HEUCIIPABHOCTEN
TEXHOJIOTUYECKUX

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

3.1. Ounas ¢popma o0yueHus

IHoxa3arenu CeM86 “TP | Beero

OOrm1ast TpyI0EMKOCTB, 3.€./4 3/108 | 3/108
OO0mas KoHTaKTHas paboTa, u 38,15 38,15
OO6mas camocrosiTenbHas paboTta, 4 69,85 69,85
KonTakTHas paboTa npy nNpoBeeHNN YIeOHBIX 3aHATHH, B T.4. (4) 38,00 38,00

JEKIUN 14 14,00

712a00paTOPHBIE-BCETO 24 24,00

B T.4. IPAKTHYECKasl TIOJIrOTOBKA -

PaKTHYECKHE-BCErO -

B T.4. IPAKTHYECKasi TIOJIrOTOBKA -

VHJIMBU/IyaJIbHBIC KOHCYJIBTAIIMU TP BHITNIOJIHEHUU KYPCOBOTO MPOEKTA -

VHIMBU/IyJIbHBIC KOHCYJIBTAIIMU TP BHIIOJHEHUH KYPCOBOH paboThI -
CamocrosiTenbHas paboTa NpH NMPOBEJCHUN YUeOHBIX 3aHATUH, U 61,00 61,00
KonTakTHas paboTa mpu NMpOBEJCHUU MPOMEXKYTOUHOW aTTrecTanuu oly- 015 015
Yaroumxcs, B T.4. (1) ’ ’

IPYIIIOBbIC KOHCYJIbTAlUU -

KYPCOBOM IPOEKT -

KypcoBas paboTta -

3ayer 0,15 0,15

3a4€T C OLEHKOM -

9K3aMEH -
CamocrosiTenbHas paboTa Mpu NPOMEKYTOYHOM aTTecTau, B T.4. (4) 8,85 8,85

BBINOJTHEHUE KYPCOBOTO MTPOCKTA -

BBITNIOJIHEHHE KYpPCOBOM pabOThI -

MOJITOTOBKA K 3aUeTy 8,85 8,85

MIOJITOTOBKA K 3a4€Ty C OI[CHKOM -

MOJITOTOBKA K DK3aMEHY -
Popma poOMEKYTOYHOU ATTECTALUU 3a4€T 3a4€T

3.2. 3aouHnas ¢popma o0ydyeHHs
ITokazaTenu K)épc Bcero

OOrm1ast TpyI0EMKOCTB, 3.€./4 3/108 | 3/108
OO0mas KoHTaKTHas paboTa, u 10,15 10,15
OO6mas camocrosiTenbHas paboTa, 4 97,85 97,85
KonTakTHas paboTa npu nNpoBeeHNN YIeOHBIX 3aHATHH, B T.4. (4) 10,00 10,00

JIEKIIUHA 4 4,00

712a00paTOPHBIE-BCETO 6 6,00

B T.4. IPAKTHYECKas TIOJIrOTOBKA -

PaKTHYECKHE-BCErO -

B T.4. IPAKTHYECKasl TIOJIrOTOBKA -

VHJIMBU/IyaJIbHBIC KOHCYJIBTAIIMU TP BHINOJHEHUU KYPCOBOTO MPOEKTA -

VHIMBU/IyaJIbHBIC KOHCYJIBTAIIMU TP BHIIOJIHEHUU KYPCOBOI paboThI -
CamocrosiTenpHas paboTa pH MPOBEJCHUN YUSOHBIX 3aHATUH, U 89,00 89,00
KonrakTHas paboTa mpH NPOBENCHHM MPOMEKYTOUHOW aTTECTalUH 00Y- 0.15 0.15

Yaroumxcs, B T.4. (1)
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I'PYIIIOBBIE KOHCYJIbTALUU

KYPCOBOM IPOEKT

KypcoBas paboTta

3a4CT

0,15

0,15

324Y€ET C OLIEHKOU

OK3aMCH

CamocrosiTenpHas paboTa Mpu NPOMEKYTOUHOM aTTecTalu, B T.4. (4)

8,85

8,85

BBIINIOJIHCHHUC KYPCOBOTI'O ITPOCKTA

BBITNIOJIHEHHE KYPCOBOM pabOThI

MOATOTOBKA K 3a4CTy

8,85

8,85

IMOATOTOBKA K 3a4CTYy C OHCHKOﬁ

IMOJATOTOBKA K 3K3dMCHY

Dopma NPOMEKYTOUHOM aTTECTALIMKU

3a4CT

3a4CT
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4. Conep:xaHue 1MCHUIIHHBI
4.1. Copepxanne IMCHMILIMHBI B pa3pe3e pa3fes0B H MOAPa3aeI0B
Pa3nes 1. BBeneHue B MUKPONPOLECCOPHYIO TeXHUKY. OCHOBBI A3bIka Cn

[Monpaznen 1.1 OcHOBBI IU(PPOBOH, aHATOTOBOW U MUKPOIIPOLIECCOPHOI TEXHUKH.

Hanpsokenne u Tok. Pesuctopel u aenurtenu HampsbkeHus. Konnpencatopsl. [{uonel u
ceeroauoabl. Pene. [TpuHImMms! paboThl MPOCTEHIINX IEKTPOHHBIX Henei. TeopeTndyeckue oc-
HOBBI MUKPOTIPOLIECCOPHBIX CUCTEM PETYIMPOBAHUS U YIIPABICHUS.

[Monpaznen 1.2 OcobeHHOCTH MUKPOKOHTPOJUIEPOB, MPOLIECCOPOB LUPPOBOK 00pabOTKH
curtanoB (I1IJOC) u ynuBepcaabHbIX MPOLECCOPOB.

Flash u Eeprom nmamste, u e€ ocoOeHHOCTH. THITBI TIPECTABICHHS YHCEN — IECITUYHOE,
JBOUYHOE U IIecTHaanarepuuHoe. OToOpaxkeHne Yucen B MaMsITH MUKPOKOHTpoJu1epoB. CTpyk-
Typa npocrenieil nporpaMmsl Ha si3bike Cu. Cunrakcuc s3sika Cu. Co3naHue NpoeKkTa U Halu-
CaHUE TPOrpaMMHOTO KoJa B cpene paspaborku Atmel Studio. ITopTsl BBoia-BBIBOJa MHUKPO-
koHTposuiepoB ATmega8A. Peructpst DDRX, PORTX u PINX. YnpaBienue Habopom cBeTou-
OJIOB.

[Monpasnen 1.3 Cunrakcuc apupmMeTuyeckux oneparnuii Ha s3pike CH.

Casurossie onepauuu U ux obo3nayenue. Jloruueckue oneparuu U, MJIM nu UCKIIIO-
YAIOUIEE WJIN. Ucnonb30BaHKe JTOTMUECKUX ONEPALUNA A YIPABIECHUS OTIEIbHBIMU BBIBO-
namu noptoB. JupektuBsl npenpoueccopa #include <> u #define — ux rpamoTHOe UCMONB30BaA-
Hue. CTpyKTypa CEeMHCEIrMEHTHBIX MHJIUKATOPOB U OTOOpa)keHHe uucen Ha HuX. L{uknnueckue
omeparuu ¢ ucrnosib3oanuem komann for(;;){}, while(){}, do{}while(), break u continue . Omne-
parops! BerBienus if() {} else{}, case(). Tunbr nanubix B s3sike Cu — char, int, float u double.
PesepBupoBanue namsatu. VHunmanusauus U co3JaHUe NMEPEMEHHBIX B Kojae mporpammsel. Co-
3/JaHHE MACCUBOB JIAHHBIX pa3HbIX THIOB. KoHCTaHTHBIE TUTIBI JaHHBIX. OTOOpakeHue Ha CeMU-
CErMEHTHBIM MHAUKATOP IU(P C UCHOIH30BAHUEM MACCHUBOB

Pazgen 2. IllpuHuunbl padoThl, a Takxke KOHGUIypupoBaHHe nepudepun MHUKPO-
NpoLEeccopoB

IToppaznen 2.1 IIpeppiBaHN€e BHIIOJHEHUS POTrPaMMBI.

Tunel npepsiBanuil. Peructpel u HacTpoika IpepblBaHUM OT TalMepoB. IIpouenypsl u
¢byakun B s3pike Cu. ['nmaBHas Qynkuus int main(void). JluHamuueckas WHIUKAIUs Ha
JBYXYUCIIOBOW MHAMKATOP C OOIIMM KaTojoM. BHemrHue npepsiBanus. Vcrnosib30BaHue MOATS-
THBAIOIIUX PE3UCTOPOB. [Ipebe3r KOHTaKTOB M O0pb0a ¢ HUM. PerucTphbl U HacTpoiiKa BHEIIHUX
npepbiBaHuil. Co31aHne IPOCTENILIEro cueTynKa UMIynbcoB. Co31aHne CEKyHI0Mepa.

[Tonpasnen 2.2 AnanoroBo-un¢ppoBsie U HU(PO-aHaTOroBbIe MPeoOpPa30BATEINH.

Peructpel n nactpoiika ALl mukponpoueccopa ATMega8A. IlnpoTHO-uMIyIbCHAs
Moy, PerucTpel v ynpasiieHHe CKBaKHOCTBIO UMITYIbCOB LM perymnsarTopa.

Pazgen 3. Hacrpoiika nntepdeiicoB nepegaun uHpopManum — napauiejbuoro, SPI,
TWI n UART.

IMonpasnen 3.1 Hacrpoiika unrepdeiicoB nepeaayu HHPOPMAIIH.

Peructpsl n Hactpoiika untepgeiica SPI. Peructper u HacTpoiika unTepdeiica oomMeHna
TWI. Peructpsl u Hactpoiika untepgeiica oomena RS-232. Otnaaka m onTUMH3anus Mpo-
rpaMMHOTro KoJja. [IpHHIMIBI CO3/1aHuUs YCIICIIHBIX MUKPOIIPOIIECCOPHBIX CUCTEM YITPABICHHS.
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4.2. PacnipenesnieHre KOHTAKTHON U CAaMOCTOATEIbLHOM padoThHI NPHU NOATO0TOBKE K 3aHATH-
SIM 10 MoApa3aeaam

4.2.1. Ounas ¢popma o0yyeHHs

KonrakTHas pa6ora

Pasnesnl, moapasaesbl AUCHUILIHHBI Tlekuun 3 m3 Cp
Pasnen 1. BBegenne B MUKPONPOLECCOPHYIO TEXHUKY.
8 16 30
OcHoBblI 3b1Ka Cu
[Monpasnen 1.1 OcHOBBI ITMPPOBOH, AaHATIOTOBON U 2 4 10

MHUKPOIIPOLIECCOPHON TEXHUKHU

[Moapaznen 1.2 OcobeHHOCTH MUKPOKOHTPOJLIE-
POB, Tipo1ieccopoB U(POBOI 00PadOTKM CUTHA- 2 4 10
noB (ITIHOC) u yauBepcanbHBIX TPOLIECCOPOB

[Tonpasnen 1.3 Cunrakcuc apupmMeTHIECKUX

N 4 8 10
onepanuii Ha si3bike Cu
Paznean 2. llpunuunsl padoThl, a TakKe KOHPUTYPUPO- 4 6 20
BaHMe nepudepun MUKPO-NPOLECCOPOB
IToppaznen 2.1 IlpeppiBaHME BBINIOJIHEHUS MPO- 2 4 10
TpaMMBbI
[Moppaznen 2.2 AnanoroBo-1udpoBbie U UGPO- 2 2 10
aHaJIOTOBBIE MPe0Opa3zoBaTENH
Pa3nea 3. Hacrpoiika unTepdeiicoB nepegaun mHpop- 2 2 1
Manum — napauieabHoro, SPI, TWI u UART.
[Moppaznen 3.1 Hactpoiika unTepdeiicos nepena- 2 2 11
yi nH(pOpMAIUU
Bcero 14 24 61

4.2.2. 3aounast popma o0yueHHst

KonrakTHas pa6ora

Paznennl, moapasaenbl AUCHHUILIHHBI Tlexuun 3 m3 CpP

Pa3nen 1. BBeieHue B MUKPONIPOLIECCOPHYIO TEXHHKY. 3 6 45
OcHoBbl s13p1ka Cu

[Monpasnen 1.1 OcHOBBI IIMPPOBOH, AaHATIOTOBOK U 1 2 15

MHUKPOIIPOLIECCOPHON TEXHUKHU

[Moapaznen 1.2 OcobeHHOCTH MUKPOKOHTPOJLIIE-
POB, Tipo1ieccopoB LU(POBOI 00PabOTKM CUTHA- 1 2 15
noB (ITIHOC) u yauBepcanbHBIX TPOLIECCOPOB

[Tonpasnen 1.3 Cunrakcuc apupmMeTHIECKUX

. 1 2 15
onepanuii Ha si3bike Cu
Pa3nea 2. IlppHnunsl padorsl, a Takke KOHPUTYPHPO- 1 0 35
BaHMe nepudepun MUKPO-NPOLECCOPOB
IToppaznen 2.1 IlpeppiBaHME BBINIOJHEHUS IpPO- 05 0 20
I'paMMBbl
[Monpasznen 2.2 AnanoroBo-uu@poBbie U nuppo- 05 0 15
aHaJIOTOBBIE MPeoOpa3oBaTeNH ’
Pa3nea 3. Hacrpoiika unTepdeiicoB nepegaun mHpop- 0 0 9

Manum — napauieabHoro, SPI, TWI u UART.

[Tonpasznen 3.1 Hacrpoiika uarepgeiicoB nepena- 0 0 9
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yi nH(pOpMAIUU

Bcero

89

4.3. [lepeyeHb TeM U y4eOHO-MeTOAUYECKOr0 o0ecnedeHns ISl CAMOCTOSTEIbHON padoThI

o0yuyarwmuxcst
O0béM, u
Ne Tema camocTosATeNHHOMN ¢dbopma obOyue-
VueOHO-MeTo1uuecKoe obecreueHmue
n/n paboTHI HUs
ouHas | 3a0uHas
[Tonpaznen 1.1 OcHOBBI IIM(PPOBOH, AaHATIOTOBOKH M MUKPOIIPOIIECCOPHOM TEXHUKHU
Beenenue. O0mee ycrpoii- | Cmuphos, HO. A., Myxanos A. B.
CTBO IMPOCTEUIINX MUKPO- | DIIEKTPOHHBIE M MUKPOIIPOIIECCOP-
1 MIPOIIECCOPHBIX CUCTEM HBIE CUCTEMBI YIIPABIICHUS aBTOMO- 6 10
" | ynmpaBnenus B aBToMoOH- | 6ureii: Yuebnoe nocodue. — CII6.:
JIIX UsznarensctBo «Jlanb», 2012. —
C.10-34 c.
MukpornporeccopHoe
VIIPABJIEHUE B CUCTEMAX Umxkko FO.II. DnextpoobopymnoBa-
2 MUTaHUA IBUTaTENEN HUE aBTOMOOWJIE U TpPaKTOPOB: 4 5
" | TPAaHCIOPTHBIX U TPaHC- yuebnuk / HO.II. YmxkoB. M.: Ma-
MOPTHO-TEXHOJIOTUYECKUX | muHocTpoeHue, 2007.- C.234-250
MAaIlIUH 1 000pyIOBaHUS
[Monpaznmen 1.2 OcobeHHOCTH MUKPOKOHTPOJIIIEPOB, IPOIIECCOPOB LU(POBOIT 00pabOTKM CHUT-
HasoB (ITIOC) u yHuBepcanbHBIX TPOLIECCOPOB
MukpornporeccopHoe ITonuBaes O.U. DnexTpoHHBIE CU-
yIIpaBJIeHUE B CUCTEMAax CTEMBI yIpaBJIeHUs] OEH3UHOBBIX
3a)KUTaHUS JIBUTATENeH nasurareneii: YueOHoe nocoOue Juis

3. | TPaHCHOPTHBIX U TPaHC- BVY3o0s/ O.1. [Tonusaes, O.M. Ko- 10 15
MOPTHO-TEeXHOJIoTuueckux | ctukoB, O.C. Beapunckuit. — Bopo-

MAIlIUH U 000PyI0BaHUS Hex: ®I'OVY BITIO BI'AY, 2008. —
C.5-45.

ITonpasnen 1.3 Cunrakcuc apupmMeTuyecKux oneparuii Ha si3pike Cu
MuxkponpoueccopHoe CocHuH J[.A. DneKkTpuyeckoe, IeK-
yIipaBlieHHUE TPAHCMHUCCH- | TPOHHOE U aBTOTPOHHOE 000py10Ba-
€1 TPAHCIIOPTHBIX U HUE JIETKOBBIX aBTOMOOMIIEH (ABTO-

4. 10 15
TPaHCIIOPTHO- TpoHHuKa-3): YueOHuk a1t BY3oB/
texnojorndeckux MamuH | J[.A. Cocaun.- M.:COJIOH-ITPECC,

1 000pyOBaHUS 2010 - C.262-279
IToppaznen 2.1 IlpeppiBaHNe BHIIOJIHEHUS IPOTPAMMBI
MHKpOHpOHCCCOpHO? BboratsipeB A.B. DiekTpoHHbIE CH-
yIipaBJiIeHUE XOJJ0BOH ya- .
CTeMbl MOOMITFHBIX MAIlMH: Y4eO.

5. ;TZI}?C:[%&?;I(ISPTHHX " [Tocobue (DneKkTpoHHbIH J10- 10 20
TEXHOHOIF)H%CKHX S cryn)/A.B. boratsipeB — M.: TH-

®PA-C.165-200.
1 000pyIOBaHUS
[Tonpasnen 2.2 AnanoroBo-unpoBsle U H(PO-aHATIOTOBbIE TPE0OPa30BATENH
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Mukponpoueccoproe boratsipeB A.B. DiekTpoHHbIE CH-
yIipaBiieHuEe OOPTOBBIM .
50DV IIOBAMIEM THAHC- CTeMbl MOOMITFHBIX MAIMH: Y4eO.
6. | OPOPYA P [Tocobue (DneKkTpoHHBIH J10- 10 15
zgfggizigqiii};inﬁgﬁﬁé cryn)/A.B. boratsipeB — M.: TH-
®PA- C.200-232.
1 000pyIOBaHUS
ITonpasnen 3.1 Hacrpoiika narepdericoB nepenaun nHPOpMauu
MuxkponpoueccopHoe CmupHoB, 1O. A., MyxaHoB A. B.
yIipaBJieHHE BCIIOMOTa- DJNEeKTPOHHBIE U MUKPOTIPOLIECCOP-
7 TEJNbHBIM 000PYJIOBAaHUEM | HbIE CHCTEMBI YIIPAaBICHHUS aBTOMO- 11 9
" | aBTOMOOUIIEH. ouneit: Yuebnoe nocodue. — CII6.:
UznarenscrBo «Jlauby, 2012. C.552-
560.
Bcero 61 89
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5. ®oHa OLIEHOYHBIX CpPEaACTB AJH IPOBCACHUA l'[pOMe)KyTO‘lHOﬁ arTreCTallii U
TEKYIIEro KOHTPOJIA

5.1. DTansl popMUPOBAHUS KOMIIETEH U

Nupukarop noctu-
Kowmre-
[Tonpasnen qUCUUTUIMHBL KEHHS KOMIIETEH-
TEHIIHS
ITUU

[Monpaznmen 1.1 OcHoBbI 1UGpPOBOH, aHanoroBoir 1 Mukpomnpo- | OIIK-4 34
LIECCOPHON TEXHUKH. I1K-1 312
[Moppaznen 1.2 OcoOeHHOCTH MUKPOKOHTPOJUIEPOB, MPOIIEC- OITK-4 34
copoB 1u¢pposoii o6padotku curnanos (IILIOC) u yHuBep- Y4
CaJIbHBIX MPOLIECCOPOB. IK-1 312
IMonpazmen 1.3 Cuntakcuc apudmermdeckux omepaumii Ha | OIIK-4 ;g
a3pike Cu. K1 312
IToppaznen 2.1 IlpepsiBanue a OTIK-4 H3

npaszen 2.1 Ipep BBINOJIHEHUS IPOTPaMMBI. K1 V9
[Monpaznen 2.2 AunanoroBo-mudpoBsie u Iudpo-anamorossie | OIIK-4 Iié
npeoOpa3oBaTeiH. K1 Vo
[Monpasznen 3.1 Hacrpoiika unrepdeiico nepenaun nadopma- | OIIK-4 31
i TK-1 V9

5.2. lllkanbl ¥ KPUTEPHUH OLICHUBAHMSA JOCTHKEHHUSI KOMIIEeTeHI Uit
5.2.1. lllkajanl oneHUBAHNA JOCTHKEHHUS KOMIIEeTEeHIIUIA
Bun onenkn OuneHkn
AKaI[eMI/I‘-IeCKaH O €HKa I10 2-x 0aUIBbHOI HIKaIe HE 3a4€THO 3a4TCHO

5.2.2. Kputepuu OneHUBAHUSA JOCTHKEHUS KOMIIeTeHIIH I
Kpurepun onieHku Ha 3auere

Ouenka,
YPOBEITh Onucanune KpuTepues
HOCTHKEHUS
KOMIIeTeH M i
3aqreHo, CTyZIeHT BBIIOIHMI BCE 3allaHUsl, IPelyCMOTpEHHBIE paboueil mporpaMMoin, oT4u-
BBICOKMI Tajcs 00 WX BBINOJIHEHNUH, IEMOHCTPUPYS OTIUYHOE 3HAaHHE OCBOCHHOTO MaTepraa
1 YMEHHE CaMOCTOSITENIbHO PEIIATh CIOKHBIE 3aJJa4l AMCLIUIIIMHBL
3aqreHo, CTyZIeHT BBIIOIHMI BCE 3allaHUsl, IpelyCMOTpEHHBIE paboueil mporpaMMoi, oT4u-
HPOBHHY THIA Tajucs o0 WX BBIIOIHEHHUH, JEMOHCTPUPYS XOpoIIee 3HaHHe OCBOGHHOTO MaTepuana
1 YMEHHE CaMOCTOSITENIbHO PEIaTh CTAHIAPTHBIE 33Ja4l AUCHUILIMHEI
3aqreHo, CTyZIeHT BBIOIHUI BCe 3allaHUs, TIpelyCMOTpEeHHBIE paboueil mporpaMMoi, oT4u-
HOpOroBBIii Tajucs 00 WX BBIIOJHEHUH, AEMOHCTPHUPYS 3HAHHE OCHOB OCBOCHHOT'O MaTepHala U
YMEHHUE pelaTh CTaHAAPTHBIE 3a1a4H JUCIUIIJIMHBI C TOMOIIBIO NMPEnoaaBaTens
He saurero, CTyZIeHT BBIOIHWI HE BCE 3aJaHus, IPelyCMOTPEHHBIE pabodell mporpaMMon HiTH
N — He OoT4YMTaNCs 00 UX BBIMOJHEHUH, HE MOATBEPIKIAET 3HAHUE OCBOCHHOTO MaTepua-
He OCBOCHA Jla ¥ HE yMeeT pellaTh CTaHIApTHBIC 33Jja4d AUCHUIUIMHBI Ja)kKe C IIOMOIIBIO Ipe-
10/1aBaTeNs
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Kputepuu onieHku TecToB

Ouenka, ypoBeHb
JOCTHKEHHUS
KOMIIeTeH I i

Onucanune KpuTepues

OTIHYHO, BEICOKHI

ConeprxaHune NpaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xoporo, TpoABUHYTHINA

ConeprkaHne NpaBUIIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y IOBIETBOPUTENEBHO, o
o ConeprxaHune NpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

MOPOTOBBIN

HeynoBnerBopurensHo,

KOMITETCHLIUS HE Conep:kaHre paBUIIBHBIX OTBETOB B TecTe MeHee 50%

OCBOEHA

Kputepuu onieHKH ycTHOrO onpoca

Ouenka, ypoBeHb
JOCTHKEHHUS
KOMIIeTeH N i

Onucanune KpuTepues

3a4TeHO, BEICOKHI

CTyneHT IEMOHCTPHUPYET YBEPEHHOE 3HaHME MaTepHalla, YeTKO BBIpaKaeT
CBOI0O TOUY 3PEHHUS IO paccMaTpUBAEMOMY BOINpPOCY, NMPHUBOISA COOTBET-
CTBYIOLIHE TPUMEPHI

3auTeHo, IPOJBUHYTHIHI

CTYZ[CHT ACMOHCTPUPYCT YBCPCHHOC 3HAHMC MaTCpHajia, HO AOIIYCKACT
OTACIIbHBIC TOIPCITHOCTH B OTBCTC

3a4dTeHo, NOpOroBbIH

CTY}_'[CHT ACMOHCTPUPYCT CYIICCTBCHHLIC np06em>1 B 3HaHUAX MaTepualia,
AOITyCKacT OIIIMOKHU B OTBETaX

He 3auteno,
KOMIIETEHIINS HE
OCBOCHA

CTYZ[CHT ACMOHCTPUPYCT HC3HAHUC MaTCpHrajia, JOIIYCKACT I‘p}/6LIC OIIKO-
KN B OTBCTax

Kputepuu onieHku penieHus 3aaay

Ouenka, ypoBeHb
JOCTHKEHHUS
KOMIIeTeH N i

Onucanune KpuTepues

3a4TeHO, BEICOKHI

CTYZ[CHT YBEPCHHO 3HACT MCTOAUKY U AJITOPUTM PCHICHUA 3ada4vu, HC HOO-
IMyCKacT OIHOOK IIpu €€ BBITTOJIHCHUHU.

3auTeHo, MPOJBUHYTHIHI

CTyzeHT B IIETIOM 3HAeT METOAMKY M alrOpUTM pELIeHus 3ajadu, He J0-
MyCKAaeT rpyOBIX OIIMOOK MPH €€ BHITIOIHEHHH.

3a4dTeHo, NOpOroBbIH

CTy,Z[eHT B IICJIOM 3HACT MCTOAUKY U aJITOPUTM PCIICHUSA 3ada4r, JOITyCKa-
€T OIIHOOK IIpu €€ BBIIIOJIHCHHUU, HO CIIoco0eH HCIIPABUTH UX IIPU TOMOIIH
npernogaBaTeis.

He 3auteno,
KOMIIETEHIIMS HE
OCBOCHA

CTy)_'[eHT HC 3HACT MCTOAUKY U aJITOpUTM PCHICHHUA 3aJadu, AOITYyCKacCT
Fp}I6BIe OIIMOKHU IIpu €€ BBIIIOJIHCHUU, HC CIoco0eH HCIIPABUTH UX NPH I1O-
MOLIM MMpenoaaBaTeirs.
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5.3. MartepuaJbl 1Jis1 OLEHKH JI0CTUKEeHUs1 KOMIeTeHIIUit

5.3.1. OneHoYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTANMHA
5.3.1.1. Bonpochkl K 3K3aMeHy
He npenycmortpen.
5.3.1.2. 3aga4n K 3K3aMeHYy
He npegycMoTpeHsl.
5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM
He npenycMoTtpensl.

5.3.1.4. Bonipocsl k 3a4eTy

Komme-

Ne Conepxanue — UAK
1. OcHoBBI TU(POBOH, AHATIOTOBOM U MUKPOIIPOIIECCOPHON TEXHHUKH. OIIK-4 34
2. [TpuHIHIB PaOOTHI MPOCTEUIITNX AIEKTPOHHBIX LIETIEH. IIK-1 312
3. | AnanoroBo-uupoBbie u 1EQpo-aHATOTOBBIE TPEOOPA30BATENH. IK-1 312
4. H_[I/IpOTHO-I/IMHyJIBCHaH MO DYJISALMA. OIIK-4 34
5. | Crpykrypa npocreiimeii nmporpammsl Ha sa3bike Cu. [1K-1 312
6. Cunraxkcuc s3pika CH. OIIK-4 34
7. CuHrakcuc apuMeTHuecKux onepanuii Ha s3bike Cu. OIIK-4 V4
8. CIBUTOBEIE OIICpani U UX 0003HaUYEHHE. OIIK-4 34
0. Jlornueckue onepanuu U, NJIN u UCKIIIOYAIOILIEE WJIN. OIIK-4 34
10. Hupektussl npenpoleccopa #include <> u #define — ux rpamorHoe OIK-4 V4
WCIIOJIb30BAHUE.
L o 0| omes |
12. | Omeparopsl BetBienus if() {} else{}, case(). IK-1 312
13. | Tunsl manueix B s3e1ke Cu — char, int, float u double. OIIK-4 34
14. | [pouemypst u ¢pyHkIMM B sizbike Cu. OIIK-4 V3
15. | IIpepriBaHuE BBINIOIHEHUS IPOIPAMMBI. OIIK-4 34
16. Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, MPOLIECCOPOB IUPPOBOI 00pa- K-1 312
6otku curranos (ITIIOC) u yHuBepCcabHBIX TPOIIECCOPOB.
17 Tunel npecTaBiIeHHs YUCEN — JECATUYHOE, IBOUYHOE U IECTHAIIIa- OITK-4 34
TEPUYHOE.
18. | Tunel npepbiBaHUil. [K-1 312
19. | Peructpsl u HacTpoO¥Ka npepbIBaHUN OT TAUMEPOB. IIK-1 312
20. | BHemHue npepbiBaHusl. IK-1 ¥9
21. | Peructpsl 1 HacTpoOiiKa BHEIIHUX ITPEPHIBAHUIA. IIK-1 312
22. | Peructpsl u Hactpoiika ALIT mukponpoueccopa ATMega8A. [IK-1 312
23 fg}l;I;'CTpBI U YIIPABJICHUE CKBAXKHOCTBIO UMITYIbCOB MM peryis- K-1 V9
24. | Hacrpoiika uaTepdeiicoB nepenadn HHPOPMAITUH. OIIK-4 V3
25. | Peructpsl BBO1a-BbIBOJa MUKPOTIPOLIECCOPOB. IIK-1 312
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5.3.1.5. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (pador)

He npenycmortpen.

5.3.1.6. Bonipochl K 3a1uTe KypcoBOro npoexra (padorsi)

He npengycMoTpensl.

5.3.2. OneHoYHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Conepxanue

Komme-
TEeHLUA

UK

Ha3zoBuTe MUHHMaIBHBIN HA0OP IEMEHTOB AJIEKTPOHHON CHCTEMBI
yIIpaBJIEHUsS] aBTOMOOMIICH?

- latumnku, GJIOK yHpaBJeHHUs, UCTIOJIHUTEIILHBIE MEXaHU3MBI;

- bIIOK 1IpaBiIeHUS, UCIIOJIHUTEIbHBIE MEXaHU3MBI;

- JIaT4uKH, UCTIOJTHUTEIIbHBIE MEXaHU3MBI;

- biok ympasnenus;

OIIK-4

34

HazoBuTe 0CHOBHBIE XapaKTEPUCTUKH JEKTPHUECKOTO TOKA B IIe-
max?

- Hanpspkenue U cuiia TOKa;

- ConpoTuBIIEHUE U EMKOCTb;

- II1oTHOCTH TOKa U MOTOK;

- Unaykrusnocts u D/1C;

OIIK-4

34

Enunnnei namepenus cuiisl Toka B cucteme CH sBisieTcs:
- Amriep;

- KynoHn 3a cexynny;

- BoubT Ha OM;

- BoabT;

OIIK-4

34

Enunnneil namepenus HanpsbkeHus B cucreMe CH sBIIseTCS:
- Amriep;

- JIxoynb Ha KynoH;

- Amniep Ha Om;

- BoabT;

OIIK-4

34

B uens mexay "3emneit" u Hanpsokenuem nutanus U = 5B ycraHoB-
JIEH IEIUTEND HanpspkeHus ¢ conpotusieHusmMu 3 u 12 kOm. Kakoe
HaIpPsHKEHUE MOYKHO MOJTYYUTh C JAHHOTO JAETUTENs?

-4 B;

-3 B;

-2B;

-2,5B;

OIIK-4

34

OCHOBHBIMH XapaKTCPpUCTUKAMHU MMOCTOAHHBIX PE3UCTOPOB SABJIAIOTCA:

- ConpoTHBIIEHHE U pacCcerBaeMasi MOIIIHOCTb;
- ConpoTHBIIEHHE U UHIYKTUBHOCTb;

- ConpoTuBIIEHUE U EMKOCTb;

- TonpKO cOnpOTUBIICHHUE;

OIIK-4

34

OCHOBHBIMHU XapaKTEPHUCTUKAMHU DJICKTPOIUTHUECKUX KOHICHCATO-
POB SIBJISIFOTCSL:

- Emxocte 1 nonyctumoe Hanpskenue;

- Emxocts u conpoTtusnenue na yacrore 1kI';

- TolbKO EMKOCTB;

- Emxocte u Hanpsbxenue npo6os;

OIIK-4

34
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BbIBOIBI 1MO0B HOCST Ha3BaHUE:
- AHOJT ¥ KaToI;

- ba3za u smurrep;

- Konnexrop u amutrep;

- 3aTBOp M CTOK;

OIIK-4

34

OCHOBHBIMHU XapaKTEPUCTUKAMU CBETOIMO/I0B SIBIISIFOTCS:
- [lageHne HaNpsDKEHKS U JOMYCTUMBIHN TOK;

- LIBET U AOIYCTUMBIN TOK;

- LBet u HanpspxeHne Mpo0os;

- JlonyCTUMBIN TOK M COIPOTHUBIICHHUE;

OIIK-4

34

10.

Enunuueii usmepenus: EMKOCTH KOHJEHCATOPOB B cucteMe CH sBIIsA-
eTcs:

- Kynos;

- @apan;

- I'enpu;

- Bebep;

OIIK-4

34

11.

Ha xakoe konnyecTBo HU(POBBIX MPEACTABICHUN MOXKET pa3OuTh 4-
x outnelit ALIIT anekrpudeckuit curHan?:

- 8’

- 16;

- 256;

- 1024,

OIIK-4

34

12.

Pacmugpyiite ab6pesuatypy LLINM:

- [IInpoTHO-MHAYKTUBHAS MOAYJIALUS;
- llITekep-UHAYKTUBHBINA MOYJIb;

- [IIaroBO-UMITYJIbCHBIM MOIYJISATOD;

- IIUpOTHO-UMITYJILCHAS] MOAYJISALIUS;

OIIK-4

34

13.

Ha xakoe konndecTBO HU(POBBIX MPEACTaBICHUN MOXKET pa3OUTh
10-tu 6utHbIit ALIIT snexTpudeckuit curHan?:

- 8’

- 16;

- 256;

- 1024,

OIIK-4

34

14.

Kakue cBeTouoapl Ha CTAaHJAPTHOM CEMUCETMEHTHOM MHIMKATOpe
HEO0X0AMMO 3a)KeUb, YTOOBI 0TOOPa3UTh YKcio 1:

- B, C (0b00000110);

- A, B (0b00000011);

- C, D (0b00001100);

- A, G (0b01000001);

OIIK-4

34
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15.

B cTpykrypy cranmapTHo# nporpammel Ha si3bike CH st Mukpo-
KOHTPOJUIEPOB BXOJIAT:

- [lopkmouenue 3aroyIoBOYHbIX (ailyioB 1 OMOIMOTEK, OTpEIEICHUs
IUIs1 TIpenpolieccopa, ONpeeseHre TI00abHBIX TIEPEeMEHHBIX, Mac-
CHBOB U KOHCTAHT, HOJIPOTrPaMMBbI U (PYHKIIMH, TJIaBHAS (YHKIUS
main;

- OmnpenenieHust JUIst MPETpoLeccopa, onpeaeseHre r1o0aIbHbIX 11e-
PEMEHHBIX, MACCUBOB U KOHCTAHT, TIOJPOrPaMMbl U (PYHKIIHH,
riaBHas QyHKIHs main;

- [loakrodyeHne 3aroIOBOYHBIX (ailyioB U OMOIMOTEK, ONpEICIICHIE
rJ1I00aJIbHBIX TIEPEMEHHBIX, MACCHBOB M KOHCTAHT, MOANPOrpaMMBbI U
¢byHKIMH, TIaBHAs QyHKIUS Main,

- [lopkmouenue 3aroyIoBOYHbIX (ailyioB 1 OMOINOTEK, OTIpEICICHUS
IS TIpenpolieccopa, MoANPOrpaMMbl M (DYHKINH, TIaBHAS (QyHKLIUSA
main,

OIIK-4

V3

16.

[Tepen HekoTOpoOit onepanueii (I = i<<2) nepemeHHast | ObljIa paBHa
enuHuIle. YeMy paBHa MepeMeHHasl 1 oclie 3Toi onepanun’?

OIIK-4

V3

17.

[epen nexkoTopoit oneparueii (1 += 0000000111) mepemennas i 6buTa
paBHa equHuLEe. UeMy paBHA epeMeHHas 1 IOciIe 3TOM oneparuu?

OIIK-4

V3

18.

[Tepen HekoTopoit oneparnueii (i ++) nepemenHas | Oblila paBHa e/1H-
Hulle. YeMy paBHa iepeMeHHas 1 ocie 3Toi onepauun’?

OIIK-4

V3

19.

[Mepen HexoTopoit oneparueii (1 = i1&(0b00000011)) nepemennas |
Obu1a paBHa enuHUIlE. YeMy paBHa epeMeHHas 1 ocie 3Toi onepa-
uuu’?

OIIK-4

V3

20.

Iepen HexoTOpoO# oneparueii (1 >= 1) nepemeHHas | OblIa paBHA
enuHuIle. YeMy paBHa IepeMeHHasl 1 oclie 3Toi onepanun’?

OIIK-4

V3
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21.

Iepen HexoTopoit oneparueii (1 = 1j0b00000011) mepemennas i 6buTa
paBHa equHuLEe. UeMy paBHA epeMEeHHas 1 IOcie 3TOH oneparuu?

OIIK-4

V3

22,

[Mepen HexkoTopoit oneparueii (1 = *0b00000011) mepemenHas i ObI-
Ja paBHa equHULE. YeMy paBHA epeMeHHas 1 ocie 3TOM oneparuu?

OIIK-4

V3

23.

Yro nemaet mupekrusa #include<>?

- OmnpeniensieT 3aMeHy UMEH B KOJIE;

- OmpenensieT MoAKII0YaeMble 3aroJIOBOYHbIE (Daiiyibl 1 OMOINOTEKH;
- Brurrouaet MUKIMYECKOE BHITIOJIHEHHE KOJA;

- JlanHas qUpeKTHBA HE UCTIONB3YeTCs B si3blke CH;

OIIK-4

V4

24,

Yro nemaet mupekrusa #define?

- OmpeniensieT 3aMeHy UMEH B KOJIE;

- OmpenensieT MoAKII0YaeMble 3aroJIOBOYHbIE (Daiiyibl 1 ONOINOTEKH;
- Brurroyaet nuKiIMyecKoe BHINOJIHEHHE KOJIA;

OIIK-4

V4

25.

- JlanHast AMpEeKTHBA HE UCTIONB3YeTCs B si3bIke CH;

Yro nemaet mupektusa #begin?

- OmpeniensieT 3aMeHy UMEH B KOJIE;

- OmpenensieT MoAKII0YaeMble 3aroJIOBOYHbIE (DAl 1 OMOINOTEKH;
- Brurrouaet MUKIMYECKOE BHITIOJIHEHHE KOJA;

- JlanHas qUpeKTHBa HE UCTIONB3YeTCs B si3blke CH;

OIIK-4

V4

26.

3a uro oTBeuaet peructp DDRB mukponpoueccopa ATMega8A?

- CuuThIBaET COCTOSIHUE BHIBOJIOB TIopTa B;

- YcTaHaBIMBAET COCTOSIHUE BHIBOIOB HITH MOAKIIIOYACT MOATATHBA-

IOLIME pe3ucTophl nopTa B;

- Bruitouaet BHyTpeHHUE MOATATUBAIOIINE K HAMPSHKEHUIO TUTAHUS

PE3UCTOPBI;

- YcTaHaBnuBaeT HampaBiieHue paboThl BBIBOIOB nopta B (BBog nim
BBIBOJ);

I1K-1

312

27.

3a yro otBevaet peructp PORTB mukponpoueccopa ATMega8A?

- CuuThIBaET COCTOSIHUE BHIBOJIOB TIOpTa B;

- YcTaHaBIMBAET COCTOSIHUE BHIBOIOB HIIHU MOAKIIFOYACT MOATATHBA-
IOLME pe3ucTOphl opTa B;

- Bruitouaet BHyTpeHHUE MOATATUBAIOIINE K HAMPSHKEHUIO TUTAHUS

PE3UCTOPBI;

- YcTaHaBnuBaeT HarpaBiieHue paboThl BBIBOIOB nopta B (BBog nmm
BBIBOJ);

I1K-1

312

28.

3a uro otBeuaet peructp PINB mukponpoueccopa ATMega8A?

- CyuThIBaET COCTOSIHUE BHIBOJIOB TIOpTa B;

- YcTaHaBIMBAET COCTOSIHUE BHIBOIOB HIIH MOAKIIIOYACT IMOATATHBA-

IOLME pe3ucTOophl nopTa B;

- Bruitouaet BHyTpeHHUE MOATATUBAIOIINE K HAMPSHKEHUIO TUTAHUS

PE3UCTOPBI;

- YcTaHaBnuBaeT HampaBiieHue paboThl BBIBOIOB nopta B (BBog nmm
BBIBOJ);

I1K-1

312
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29.

3a yro otBeuaet peructp TNCTO muxponpoueccopa ATMega8A?
- 3arpy’kaeT 4ncio B cyeTuuk taimepa 0;

- YcTaHaBIMBAET YMCIIO UMITYJIBCOB OT OCHOBHBIX TAKTHPYIOILIHUX
UMIIYJIbCOB TPOIIEccopa IO UCTEYEHUHN KOTOPBIX OYAET yBeIrnueH
cUeTuuK Taitmepa 0;

- Brirrouaer npepsiBaHus OT TaMEPOB;

- DTO OCHOBHOH PErHCTp COCTOSIHMSI TPOLIECCOPA;

I1K-1

312

30.

3a yro otBeuaet peructp TCCRO mukponponeccopa ATMega8A?
- 3arpy’kaeT 4ncio B cyeTuuk taimepa 0;

- YcTaHaBIMBAET YMCIIO UMITYJIBCOB OT OCHOBHBIX TAKTHPYIOILIHUX
MMIIYJIbCOB MpOIIeccopa M0 UCTEYEHUH KOTOPBIX OYAET yBeIHueH
cUeTuuK Taitmepa 0;

- Brirrouaer npepsiBaHus OT TAWMEPOB;

- DTO OCHOBHOM PEruCTp COCTOSIHMSI TPOLIECCOPA;

I1K-1

312

31.

3a yro otBeuaet peructp TIMSK muxponponeccopa ATMega8A?
- 3arpy’kaeT 4ncio B cyeTuuk taimepa 0;

- YcTaHaBIMBAET YMCIIO UMITYJIBCOB OT OCHOBHBIX TAKTHPYIOILIHUX
MMIIYJIbCOB TpPOIIEccopa M0 UCTEYEHUH KOTOPBIX OYyAET yBeIrueH
cUeTuuK Taitmepa 0;

- Brirrouaer npepsiBaHus OT TaMEPOB;

- DTO OCHOBHOH PErHCTP COCTOSIHMSI ITPOLIECCOPA;

I1K-1

312

32.

Kaxkas komaH/a riio0ajibHO BKIIFOYAET MPEPHIBAHUS TIPH O IKITI0YEC-
HUM OMOIMOTEKH npepbiBanuii avr/interrupt.h?

- cli();

- TIMSK=0xFF;

- sei();

- GIFR=0b11111111,

I1K-1

312

33.

C KaKkuX CUMBOJIOB HAUHHAETCS TIPOIeaypa 00paboTKu JTr000T0 TIpe-
pBIBaHMS TIPU UCTIOJIb30BaHuM Onbnmmoreku avr/interrupt.h?

- void ISR(...;

- int main(void);

- #define ...;

- #include<...;

OIIK-4

V4

34.

[TpuBenuTe K necATUYHON Qopme clieayromiee ABOUIHOE YUCIIO:
0b00010010

OIIK-4

V4

35.

[TpuBenuTe K necATUYHON GopmMe clieayromiee JBOMIHOE YUCIIO:
0b00100001

OIIK-4

V4

36.

[TpuBenuTe K necATUYHON Gopme clieayromiee ABOUIHOE YUCIIO:
0b00000111

OIIK-4

V4

37.

[TpuBenuTe K necATUYHON Gopme clieayromiee ABOUIHOE YUCIIO:
0b10000110

OIIK-4

V4

38.

[TpuBeauTe K mecTHAAATEPUYHON (OpME CenyIoIIee TBOUTHOE
YUCJIO:

0b00010010

OIIK-4

V4

39.

[TpuBeauTe K meCTHAAIATEPUYHOU (DOpPME CIenyIOIIee TBOUTHOE
YUCJIO:

0b00111111

OIIK-4

V4

40.

[TpuBeauTe K meCTHAAIATEPUYHOU (DOpPME CIenyIOIIee TBOUTHOE
YUCJIO:

0b10100000

OIIK-4

V4
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a1 [TpuBenuTe K IBOUYHOHN GopMe CleayromIee AeCATUIHOE YUCIIO:
- |5

OIIK-4

V4

42 [TpuBenuTe K BOUYHOM GopMe CleayromIee AeCATUIHOE YUCIIO:
- 114

OIIK-4

V4

43 [TpuBenuTe K IBOUYHOMN GopMe CieayrolIee AeCATUIHOE YUCIIO:

9

OIIK-4

V4

Kakoe nBonuHOe unciio OyneT 3arMcaHo perucTp BBOAa-BhIBOIA

#include <avr/io.h>

char 1i;
—lint main(void)

{

i=e;

44. DDRB
i++;
PORTB = i;
while(1)
{

©b11111111;

i++;

}

PORTB, nocne BeINOJHEHUS IPEACTABICHHOTO Ha PUCYHKE KOJ1a?

OIIK-4

V3

BBITIOJTHEHUS TTPE/ICTABIICHHOTO HA PUCYHKE KoAa?
#include <avr/io.h>
char i;

—-lint main(void)

{
i=1;

45. DDRB = ©b11111111;

i=(i<<1);

PORTB = i;

while(1)

{

i++;

Kakoe uucno Oyner 3anucano peructp Beoga-BeiBoga PORTB nmocne

OIIK-4

V3
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Kakoe uuncno Oyner 3anucano peructp Beoga-BeiBoga PORTB nocne
BBIIIOJIHEHUS IIPEJCTABIEHHOIO Ha PUCYHKE Koza?
#include <avr/io.h>

char i;
-lint main(void)
{
i=0;
46. ?DRB = eb11111111; OIK-4 V3
i--5
PORTB = 1i;
while(1)
{
i++;
}
}
Kakoe uucno Oyner 3anucano peructp Beoga-BeiBoga PORTB nocne
BBITIOJTHEHUS TTPE/ICTABIICHHOTO HA PUCYHKE KoAa?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i=e;
47 I:.JDRB = eb11111111; OIK-4 V3
1 += 5;
PORTB = i;
while(1)
{
i++;
}
}
Kakoe uuncno Oyner 3anucano peructp Beoga-BeiBoga PORTB nmocne
BBITIOJTHEHUS TTPE/ICTABIICHHOTO HA PUCYHKE KoAa?
#include <avr/io.h>
char 1i;
—Jint main(void)
{
i = 16;
DDRB = @b11111111;
48. . e OIIK-4 v3
i1 -=75;
PORTB = i;
while(1)
{
i++;
}
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49.

Kakoe uuncno Oyner 3anucano peructp Beoga-BeiBoga PORTB mocne
BBITIOJTHEHUS TIPE/ICTABIEHHOT0 Ha PUCYHKE Koza?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i= 16;
DDRB = ©b11111111;
i=1i+2;
PORTB = i;
while(1)
{

i++;

}

I1K-1

Y9

50.

Kakoe uncino Oyner 3anucano peructp BBoja-BsiBojga PORTB nocne
BBITIOJTHEHUS MPEJCTaBICHHOTO Ha pHUCYHKE Kozna?
#include <avr/io.h>
char 1i;
-1int main(void)
{
i=16;
DDRB = ©b11111111;
i=1-2;
PORTB = i;
while(1)
{

i++;

I1K-1

Y9
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51.

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

i++;

}

I1K-1

Y9

52.

Kakoe uncino Oyner 3anucano peructp BBoja-ssiBojga PORTB nocne
BBITIIOJIHEHUS IIPE/ICTAaBICHHOIO Ha pHUCYHKE kKozna?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i= 16;
DDRB = @b11111111,;
i = i*2;
PORTB = i;
while(1)
{

it++;

I1K-1

Y9

53.

B nens mexny "3emieit" u HanpsbkenueM nutanus U=5B ycraHos-
JIEH JIeNUTENb HANpsDKEHUs ¢ conpoTuBiaeHusMHu 3 u 12 kOm. Kakoe
HanpspkeHue (B BosibTax) MOYKHO MOJIYYHUTh C JAHHOTO JEJIUTENS?

I1K-1

312

54,

Enunuueii usmepenus cuiibl Toka B cucreMe CH siBIsIeTCS . . .

I1K-1

312

55.

Enunuueii usmepenust HanpspkeHus B cucteme Cu sBisieTcs. ..

I1K-1

312

56.

Enunuuei usmepenust EMKOCTH KOHJIEHCATOPOB B cucteme Cu sBIis-
eTcsl...

I1K-1

312

57.

BbIBOIBI IMOI0B HOCAT HAa3BaHUE:
1. ba3a u smutTep;

2. Konekrop u sMuTTEp;

3. AHOJ U KaTo;

4. 3aTBOp M CTOK;

I1K-1

312

58.

Ha kakoe xoamuecTBO HU(POBBIX MPEICTaBICHUI MOXKET pa3OuTh 4-
x outHbii ALIIT snekTpuyeckuii curHain?

OIIK-4

V4

59.

Ha kakoe xoamuecTBO HU(POBBIX MPEICTaBICHUI MOXKET pa3OUTh §-
x outHbii ALIIT snekTpudeckuii curHai?

OIIK-4

V4
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Ilepen HekoTopoii omeparumeit (1 = i<<2) mepeMeHHas 1 Oblja paBHA

60. | enunune. Yemy (B AeCATUUHOM IMPEACTABICHUH) paBHA nepeMenHas 1 | OIIK-4 V4
MOCJI€ TON onepannu?
[Tepen HexoTopoit onepanueit (i += 0b00000111) nepemenHas i Obl1a

61. | paBHa enunHuIe. Yemy (B JAeCATHYHOM IpelCcTaBlieHNH) paBHa nepe- | OIIK-4 V4
MEHHas 1 ocJye 3Toi oneparuu’?
Kakast nupexkTuBa BHavaje mporpaMMsl B si3bike CH onpeensieT moj-

62. . OIIK-4 | V4
KJIIOYaeMbI€ 3aroJI0BOYHbIE (ailsibl u OubIHOTEKN?
[Tepen nexkoTopoit onepanumeii (i = i0b00000011) nepemenHas i Ob1a

63. | paBHa enuHuIe. Yemy paBHa (B AecATHUHOM IpencraBieHun) nepe- | OIIK-4 V4
MEHHas 1 MocJe 3TOU oneparuu’?

64 Kakas ,Z[I/IpeI;TI/IBa B si3pIK€ CH OTBEUAET 3a MEPEOIPEAETICHIE UMEH B OITK-4 V4
TEKCTE KoJa’

65. Hanumure n8a cMMBOJIa, OTKPBIBAOIIUX CTPOYHBI KOMMEHTAPUN B OITK-4 V4

KoJe Ha sa3bike Cu?
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5.3.2.2. Bonpochl 1JIst YCTHOTO onpoca

Komme-

Ne Conep:xanue — UK
1. OcHoBBI T POBOH, AHATIOTOBOM U MUKPOIIPOIIECCOPHON TEXHHUKH. OIIK-4 34
2. | Hampsokenue u Tok. OIIK-4 34
3. PCSI/ICTOpH M JICJIMTCIIN HAIIPSIXKCHUS. OIIK-4 34
4. | Konnencaropsl. OIIK-4 34
5. | Jluompl u CBETOIUOIBI. OIIK-4 34
6. Perne. OIIK-4 34
7. | lpuHiuns! paboTsl MPOCTEHIINX EKTPOHHBIX LEMEH. OIlK-4 34
8. | AnanoroBo-1uQppoBbie U LUPPO-aHATIOTOBBIE IPEOOPA30BATENH. OIIK-4 | 34
9. | llImpoTHO-UMIyIbCHASI MOTYJISLMS. OIIK-4 34
10. | YnpaBieHue maroBbIMU IBUTaTENSIMHU OIIK-4 V3
11 SI:E'yKTypa CEMHUCETMEHTHBIX MHAUKATOPOB U OTOOpaKEHHE YUCell Ha OMK-4 | V3
12 )T?[(flﬂfiiq'nqecxaﬂ WHMKAIUS Ha IBYXYHCIOBON HHIUKATOP C OOIINM Ka- OMK-4 | V3
13. | Ucnonb3oBaHue NOATATUBAKOIIUX PE3UCTOPOB. OIIK-4 V3
14. | Apebe3r KOHTaKTOB U 60ph0a C HUM. I1K-1 V9
15, ggsli[;}x; rgl)%e‘:[ﬁaailop'l HaMMCaHKe MPOrPAMMHOTO KOJa B Cpejie pa3pa OMK-4 | Va4
16. | Ctpykrypa npocreiinieil nporpaMMsl Ha si3blke CH. OIIK-4 | V4
17. | Cunrakcuc si3p1ka CH. OIIK-4 V4
18. | Cunrakcuc apupmMeTHuyecKux omnepanuii Ha s3pike Cu. OIIK-4 | V4
19. | CnBurossie omepaiuy u ux 0003HaUCHUE. OIIK-4 V4
20. | Jlornueckue oneparuu 1, MJIN u UCKJIITFOYAIOIIEE NJIN. OIIK-4 V4
HUPEKTUBHI Ipenporeccopa #include <> u #define — ux rpaMoTHOE HC-

21. foi:aomﬂne.p o ’ ’ OTK-4 v4
2. | U et e e e 0o | i
23. | Omeparopsr BetBneHus if() {} else{}, case(). OIIK-4 V4
24. | Tunsl ganueix B s36ike Cu — char, int, float u double. OIIK-4 V4
25. | Pe3epBupoBanue namsru. OIlIK-4 | V4
26. | Mannmnanu3anms v co31aHuE NEPEMEHHBIX B KOJE MPOTrPaMMBI. OIlK-4 V4
27. | Co3naHue MacCUBOB JIaHHBIX Pa3HBIX THUIIOB. OIK-4 | V4
28. | KoncranrHele TUIIBI JaHHBIX. OIIK-4 V4
29. | [Ipouenyps! u hynkuu B si3bike Cu. OIIK-4 V4
30. | I'maBHas ¢pynkuus int main(void). OIIK-4 | VY4
31. | IIpepriBanue BBIOIHEHUS IPOIPAMMBI. OIIK-4 V4
32. | Ornagka u onTUMHU3aLUSI IPOTPAMMHOIO KOJ1a. IIK-1 | Y9
33 EepHI/;I};L'II/IHBI CO37aHHUS YCTICUTHBIX MHKPOTIPOLIECCOPHBIX CHCTEM YPAB- | e 4 |y
34 TeopeTndeckre 0CHOBBI MHKPOITPOIIECCOPHBIX CUCTEM PETyIUPOBAHUS OITK-4 34

U YIIPABJICHUS.




Crpanuna 25 u3 36

35 Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, MPOILIECCOPOB IUBPOBOI 00padoT- TK-1 312
" | ku cur"ainoB (ITIHHOC) u yauBepcanbHBIX TPOLIECCOPOB.
Tunsl npecTaBieHus Ynucen — IECATUYHOE, ABOUYHOE U ILIECTHAALaTe-
36. P 8 g o MK-1 | 312
pUYHOE.
37. OT06pa>KeHHe qHrcell B IaMITH MUKPOKOHTPOJICPOB. T1K-1 312
38. | Flash u Eeprom mamsith, u €€ 0COOEHHOCTH. IIK-1 V9
39. | [lopTsl BBOAA-BBIBOIa MUKPOKOHTpOJUIepoB ATmega8A. IK-1 312
40. | Peructpet DDRx, PORTx u PINXx. [IK-1 312
TOOpaKEHNE Ha CEMUCETMEHTHBIA MHANKATOP LU(P C UCIOIb30BaHU-
41, | Orodpaxenne na c A p adpp OMK-4 | V3
€M MacCHBOB.
Hcnosib30BaHKE TOTMUECKUX ONIEpalMi JUIsl YIIPaBIEHUS OTAEIbHBIMU
42. DAt AT yiip A OIK-4 | V3
BBIBOJIAMH MTOPTOB.
43. | Tuns! npepsIBaHUi. OIlIK-4 | V3
44. | Peructpsl 1 HaCTPOMKa IIPEPHIBAHUN OT TAUMEPOB. [K-1 312
45. | BuemHue npepeiBaHus.
46. | Peructpel 1 HacTpoOViKa BHEIIHUX IIPEPHIBAHUN. [K-1 312
47. | Peructpsl u Hactpoiika ALIT mukpomnporieccopa ATMega8A. TIK-1 312
48. | Peructpsl 1 ynpaiieHHE CKBaKHOCTBIO UMITYIbCOB IIIMIM perynsaropa. | OIIK-4 | V3
49. | Hacrtpoiika nntepdeiicoB nepeaaun nHGOpMAIIHH. IK-1 Y9
50. | Peructpsl u HacTpoiika unrepdeiica SPI. [K-1 312
51. | Peructpsl u HacTpoiika uarepdeiica oomena TWI. IK-1 312
52. | Peructpsl u HacTpoiika uHTepdeiica oomena RS-232. IK-1 312
Oo6men nH(pOpMarueil ¢ ucrnonb3oBanreM one-Wire uHTepdeiica oome-
53. dopua pb NK-1 | Y9
Ha.
54. | Peructpsl BBO1a-BbIBOIa MUKPOITPOLIECCOPOB. I1IK-1 312
5.3.2.3. 3agauu A1 NPOBEPKH YMEHHIl U HABBIKOB
Ne Conepsxanne Komme- UJIK
j ep TEeHIUA
Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
1. | My 3aropaHuio BceX CBETOAMOJIOB, a 3aTE€M X rameHuto, B Oecko- | OIIK-4 H3
HeyHOM IkJie ¢ nay3oit 0,25 ¢ (Pucynoxk 1)
Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
2. | my 3axuranuto cseroaunosioB D1-D4, a zarem D5-D8, B Geckoneu- | OIIK-4 H3
HoM 1ukiie ¢ nay3oi 0,5 ¢ (PucyHok 1)
Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
MY 3arOpaHHIO0 BCEX CBETOAMOMOB, a 3aTE€M HX TaIlIeHHUIO, B OecKo-
3. | Heunom mwmkie ¢ may3oit 0,25 ¢, ¢ ucnompzoBanueM Mmukpocxemsl | OITK-4 H3
cnsuroBoro perucrpa 74HCS595 u anmaparnoro moxaynst SPl mukpo-
KoHTpoJsuiepa (PucyHok 2)
Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
My 3axurauio cseroaunosioB D1-D4, a 3arem D5-D8, B Geckoneu-
4. | HoM nukie ¢ naysoi 0,5 ¢, ¢ UCIONIB30BAaHUEM MHUKpOCXeMbI cauro- | OIIK-4 H3
Boro peructpa 74HCS595 u ammapatrHoro moxyns SPl mukpo-
KoHTpoJsuiepa (PucyHok 2)
Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
5. | My 3aropaHuio BceX CBETOAMOJOB, a 3aTE€M UX ramieHuio, B Oecko- | OIIK-4 H3
HEYHOM LuKie ¢ nay3od 0,25 ¢, ¢ MCIOIb30BaHMEM MHUKPOCXEMBI
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cnsuroBoro perucrpa 74HCS595 u mporpammHO# peanu3anuu mpo-
tokoJa nepenaun SPI (Pucynok 3)

Hanumure koj, NCNOJHEHUE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
My 3axurauio cseroaunosioB D1-D4, a 3arem D5-D8, B Geckoneu-

6. | HoM nukIie ¢ may3oit 0,5 ¢, ¢ UCIoaB30BaHUEM MUKpOcXeMbl capuro- | OIIK-4 H3
Boro peructpa 74HCS595 u mporpammHON peanmM3anuy MPOTOKOJIA
nepenaun SP| (Pucynok 3)
Hanumure Ko, MCIONHEHWE KOTOPOro MPUBEIET JAWHAMUYECKOMY
7. | orobpakenuto uncia 1234 na 4-x uncioBoM cemucerMeHTHoM uH- | OIIK-4 H3
qukaTope (Pucynok 4)
Hanumwure Ko, MCIONHEHHE KOTOPOro MPUBEIET JAWHAMUYECKOMY
8. | orobpaxkenuro uncna 9876 Ha 4-x yucioBoM cemucerMmeHTHoMm uH- | OIIK-4 H3
nukatope (Pucynok 4)
9 Hanwumure ko, KOTOPBIN MMO3BOJIUT OTOOPA3UTh HA HOMEP HAXXKaTOM OITK-4 03
" | KHOIIKM Ha CeMUCErMeHTHOM UHuKaTope (PucyHok 5)
HanumuTe Ko, KOTOPBIA MO3BOJIUT OTOOPAa3HTh HA CEMHCErMEHT-
10. | HOM UHAMKATOpE KOJUYECTBO HAXATUH Ha Kakyto-mubo kHonky (Pu- | OIIK-4 H3
CYHOK 5)
U1
PBO/ICP1 PCO/ADCO =22
PB1/OC1A PC1/ADCT 2L
PB2/SS/0C1B PC2/ADC2 42
PB3/MOSIIOC2 PC3/ADC3 %
PBE4/MISO PC4/ADC4/SDA BT
PBS/SCK PCS/ADCS/SCL j
PBB/TOSC1/XTAL1 PCB/RESET ==
PB7/TOSC2/XTAL2 20
POO/RXD =
PDITXD |-
PD2/INTO ==
ADCE PD3/INT1 |1
ADCY PDA/TO/XCK
ol
AREF PDG/AING ft
—_—1 AVCC PDT7/AINT

ATMEGAS

Pucynok 1
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(=] (] B [#h] (a%] (a4 (o] [iSF [aS] (6] (3] & [o6
&1 B = [=] [s=] R) (=27 (&3] £ [9%

—
o

=
—

= () N ] (0] (SRR [°] (4 (%1 (X)X X1 (%)
] ieq SR 1] 11 [ 151 (23] U BN

—
(=]

—
=

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
o ﬁl—_' <2 Paamiso PC4/ADC4/SDA
2 a3 ST_CP4 L] Pas/sck PC5/ADC5/SCL
5 Q4 8_ PBB/TOSC1/XTAL1 PC6/RESET
Q5 —1 PB7/TOSC2/XTALZ
g Q6 o PDO/RXD
o7 VR [ PD1/TXD
—_ Q7 OE 19 PD2/INTO
e 2T
RIYIRY |RI | R4 | RS |REl | R R8 - PD5/T4
330 330 330 330 330 330 330 330 20 ] AREF PD6/AIND
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
£ a2 . -2~ PB4MISO PC4/ADCA/SDA
2 as ST CP 4L Pesisck PC5/ADCS/SCL
= a4 —— 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
RII|RA|R3|R4 | RS | R6l | R R8 - PDS/T1
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

Pucynok 3
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T
V. LU Y
< r{ > A )1 <
A 7 ) A
TN I
U Y VY
O e}
ABCDEFG DP 1234
] |
Q1
R1
.
1k
R2 Q2
ul h It: Q3
% PBO/ICP1 PCO/ADCD ii R3
5 pBr/OCIA PC1/ADCT [—5= |—|
<] PB2/5Si0c1B PC2/ADC2 [—=2 K
<] Peamosuace PC3/ADCS [—==
<= PBAMISO PC4/ADC4/SDA [—== R4
e PC5/ADCS/SCL [—== Q4
——| PBE/TOSCIXTALY PCB/RESET f—— 1k I
2] PBT/TOSC2IXTALZ a0
PDO/RXD [—=
PD1/TXD [—=
19 PD2INTO [—=
- Abcs PDJNT1 [—
&= ADCT PDAITOIXCK [—& |
PD5/T1
% AREF PDS/AIND ::? -
L2 avee PD7/AINT
ATMEGAB
Pucynok 4
¥y
U1
® 2 23
»—0 (o PBO/ICP1 PCO/ADCOD ?
_=|_® | = PB1/OC1A PC1/ADC1 ?
o O —] PB2/SS/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 )] PBT/ITOSC2/XTAL2 20
o O PDO/RXD ===
—0e PO1TXD |22 N
—0 O 10 PD2INTO [—= ||
/0 > ADCE PD3/INT1 > U
o © 221 soc7 PD4/TOIXCK == ﬁ:}\
L0 0 PD5/T1 == |
0 O 20 AREF PDB/AIND
18 1 avce PD7/AINT =1L L:Q
R | R R3 | R4 | R R R R8 ATMEGAS
10k 10k 10k 10k 10k 10k 10k 10k
PucyHnok 5

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBHBIX, pacyeTHO-TpaguYecKux pador
He npengycMoTpensl
5.3.2.5. Bonpochl 1J1s1 KOHTPOJIBbHOM (Pac4yeTHO-Tpagu4ecKoii) padoThl

He npengycMoTpensl



Crpanuna 29 u3 36

5.4. CucremMa olleHUBAHHUA JOCTHKCHHUA KOMIIETEHIIHA

5.4.1. Onenka 10CcTHAKEHUSI KOMIIETEHIMI B X0/ie POMEKYTOYHOH aTTecTanuu

Komnerenuus OITK-4
Crnoco0eH MOHUMAaThL NMPUHIMIIBLI PA00THI COBPeMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOTHI H
HCII0JIB30BATh MX /UIS pelieHusi 32124 Npo¢ecCHOHAIBHOM e TeJbHOCTH

HNuankaropsel nocruxenusi komnerenuun OIK-4

Homepa BonpocoB u 3aga4

BOIPOCHI 110

Kox Conepianne BOIPOCHI K 3a)1a3nlc BOIIPOCHI | KypCOBOMY
IK3aAMeHY | 3a4€Ty | K 3a4eTy | HPOEKTY
(pabore)
OCHOBHBIC ITPUHIMIIBI U METOOUKU CO3JaHUSI 1,4,6,8,
34 COBPEMEHHBIX ABTOTPOHHBIX CHCTEM AaBTO- 9,11, 13,
MOOHIICH 15,17
aHAIIM3UPOBATh OJOK—CXEMBl AITOPUTMOB
v3 paboThI MHKPOIIPOLIECCOPHBIX CHCTEM 14, 24
YIIPABJIEHUS
CO3/1aBaTh MPOCTEUIIHE CXEMbl MHUKPOIIPO-
V4 LIECCOPHBIX YCTPOWCTB, NPOU3BOJUTH HX 7,10
HAaCTPOMKY U PEryIUpPOBKY
UCIIOJIb30BaHUS MPOPECCHOHATBHOTO IPO-
03 IPaMMHOTO OOecredeHusl Ui  CO3JIaHUs i

npomuBoK U ux 3anucu B [13Y mukpomnpo-
LIECCOPHBIX CUCTEM YITPABJICHUS

Komnerenmus ITK-1
Cnoco0eH OpraHu30BaTh TEXHHYECKOE 00CTyKUBAHHE Y PEMOHT TPAHCHOPTHBIX H TPAHCIIOPTHO-
TEXHOJIOTMYECKHX MAILIMH U KOMILJIEKCOB

HNupukaropsl nocrm:kenus komnerennuu MMK-1

Homepa BonpocoB u 3ana4

OOIIyI0 BHYTPEHHIOIO CTPYKTYpPY MHKpPO- 3, 5, 120,
312 | npoueccopoB, 1 cuCTeM Ha UX OCHOBE 16, 18, 19,
21,22,25
AQHAJIM3UPOBATh CXEMOTEXHHUKY MMKPOIIPO-
yg | L€CCOPHBIX YCTPOHCTB, a TaKKe JMArHOCTH- 20,23

pOBaTB BO3MOXHEIC HpI/I‘II/IHBI ux HCI/ICHpaB-
HOCTEN
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5.4.2. Onenka 10CTHAKEHUS] KOMIIETEHIMI B X0/i¢ TEKyIIero KOHTPOJIst

Komnerenumusa OIIK-4

Crnoco0eH MOHUMAThL PHHIHUIIBI PA00THI COBPeMEHHBIX HH(POPMAMOHHBIX TeXHOJIOTHIl M HCTIOJIb-
30BaTh MX VIS pellleHHs 3a/1a4 NpodeccCHOHATBbHOI 1eTeJbHOCTH

HNuankaropsl nocruxenusi komnerenuun OIK-4

Homepa BonpocoB u 3a1a4

3adavuM aJisd
BOIIPOCHI
BOIIPOCHI MPOBEPKH
Kon Conepxanue YCTHOT'O .
TECTOB YMEHMHA U
ompoca
HAaBBbIKOB
OCHOBHBI€ MPUHLMUIIBI U METOAUKH CO3JIaHUS CO-
34 Py ! Aa | 1-14 1-9, 34
BPEMEHHBIX aBTOTPOHHBIX CHCTEM aBTOMOOMIICH
V3 aHAIIM3UPOBATH OJIOK—CXEMBI arTOPUTMOB paboThl | 15-22, 44- | 10-13, 41-
MHUKPOIPOLECCOPHBIX CUCTEM YIIPABIICHUS 48 43, 48
CO3/1aBaTh MPOCTEUIINE CXEMBI MUKPOIIPOLIECCOP- 9395 33
Y4 | HBIX yCTpPOWCTB, NPOU3BOJUTH WX HACTPOMKY MU 43 58’ 65 15-31, 33
PErYIUPOBKY ’
WCIOJIb30BaHUs TMPO(ECCHOHATLHOTO MPOTPaMM-
H3 | Horo obecrieueHus I CO3JaHMsI MPOIITUBOK U HX 1-10

3amucu B II3Y MUKpONpOLECCOPHBIX CHUCTEM
YIPABJICHUS

Komnerenmus IIK-1

CnocoOeH opraHu3oBaTh TEXHHYECKOe 00CTyKHUBaHHE U PEMOHT TPAHCHOPTHBIX M TPAHCIIOPTHO-
TEXHOJIOTHYECKHX MAIIMH H KOMILIEKCOB

HNuaukaropsl nocrm:kenust komnerenuu IMK-1

Homepa BonpocoB u 3a1a4

oOIIyI0 BHYTPEHHIOIO CTPYKTYpY MHKpPOIpOIlec- 35-37, 39,
312 | COPOB, H CHCTEM HA UX OCHOBE 26-32,53- | 40, 44, 46,
57 47, 50-52,
54
AHAJIM3UPOBATh CXEMOTEXHHUKY MHUKPOIIPOLIECCOP- 14 32 38
Y9 | HBIX YCTPOWCTB, a TaKke JUAarHOCTHUPOBATH BO3- 49-52 219’ 63 ’

MOKHBIC IPUYHUHBI UX HCHCHpaBHOCTCﬁ
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6. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE o0ecTeYeHHue TUCIUTIIMHbBI

6.1. PexomMenayemas iureparypa

Tun Bun

Ne Bubnuorpaduueckoe onucanue yueOHOI

W3JaHUsS
JIUTEPATYpPhI
[NonmuBaeB O. U. DneKTpOHHBIC CUCTEMBI yIIpaBieHHsI OCH3MHOBBIX JIBU-
rareneii: y4e0. mocoOHe UIs CTYyIEHTOB BY30B, OOy4aromuxcsi Mo

1 | nanpasnenuto "Arpoumxkenepus” / O. W. [lonusaes, O. M. Koctukos, | YuebHoe OcHoBHad
O. C. Benpunckuii; Boponex. roc. arpap. yH-T - Boponex: BI'AY,

2008 - 138 c. [UWT 3812] [IIT]
Cocuun JI.A. DneKTpUYecKoe, SIEKTPOHHOE U aBTOTPOHHOE 000pyIo-
BaHHE JIETKOBBIX aBTOMOOMIIEH (ABTOTpOHMKA-3): yUeOHUK IJIsl CTYICH-

o | TOB MAIIMHOCTPOUT. BY30B 1 TEXH. YH-TOB, oOyuaromuxcs Ha OakanaBpa VueGHoe OcHOBHas

u Maructpa no npod.-odpazoBat. mporpamme "IIEKTPOTEXH. U DIICK-
TpOH. cucteMbl Ha3eM. TpaHcil. cpencts” / JI.A. Cocuun - M.: COJIOH-
NPECC, 2010 -379 c.

KoHcTpyKkmst TpakTOpoB M aBTOMOOMIICH: y4eOHUK Ml CTYICHTOB
BBICIIMX Y4eOHBIX 3aBeJCHUH, 0Oydaromuxcs M0 HampaBieHuio "Arpo-

3 umwxkenepus” / [O. W. [lonusaes [u np.]; BopoHexckuii rocymsapcTBeH- Vuebroe Jononuu-
HBIM arpapuslil yHuBepcuteT ; nof ped. O. W. IlonuBaesa - Boponex: TenbHas
Boponexckuii rocy1apcTBEHHBIN arpapHblil yHuBepcuTet, 2014 - 259 c.

[LIUT 10649] [IIT]
KoHcTpykmst TpakTOpoB M aBTOMOOWMIIEH: ydueOHOe mocodue Ui CTy-

4 | ACHTOB BY30B, oOyuarommxcst Mo HanpasieHuto "Arpourskenepus” / [O. VueGHoe Jononuu-
W. Tonusaes [u ap.]; BopoHexk. roc. arpap. yH-T ; [mox oomr. pex. O. U. TeNbHAs
[Tonusaesa] - Boponex: BI'AY, 2011 - 429 c. [LIUT 5274] [TIT]

MukpomnporeccopHasi TEXHHKa B aBTOMOOHMJIBHOM TpaHCHopTe [Diek-
TPOHHBIH pecypc]: METOAMYECKHE YKa3aHUs 110 CaMOCTOSATENbHON pado-
Te g oOydaroumxcss mo HampasieHuto 23.03.03 «Okcmuyartanus Merou-

5. | TpaHCIIOPTHO-TEXHONOTUYECKUX MALIMH M KOMIUIEKCOB» / BopoHex- qecKOe
CKUH TOCYJapCTBEHHBIN arpapHblil yHuBepcuteT ; [cocT. A. H. Kysne-
1oB] - Boponex: BopoHexckuil rocy1apcTBEHHBIN arpapHblid YHUBEp-
cutert, 2020 [IIT] URL: http://catalog.vsau.ru/elib/metod/m153841.pdf
BectHnk BopoHEXKCKOro rocyaapCTBEHHOIO arpapHOro yHHMBEPCHTETA: Tepro-

6. | TeopeTHuecKUl U HAYYHO-TIPAKTUUECKH KypHai / BopoHex. Toc. arpap.
yH-T - Boponex: B'AY, 1998- precioe
TexHuka u 0060OpyqoOBaHUE IJIS CENa: €KEMECSYHBIH HAyYHO MPOHM3BOA- n

7. |cTBeHHBIH M HMH(pOpPMaLMOHHO-aHaIUTHUeCKHi XypHan / ®I'BHY «Po- cpHo-
cuadopmarporex» - MockBa: PI'BHY «Pocundopmarporexy, 1997- JHecKoe
ABTOMOOMIIEHAS MIPOMBIIIUIEHHOCTB! eKEMECSTUHBIN HayuHo-|

. epuo-

8. | TexHnueckuit xxypHan / MuHHCTEpCTBO 0Opa3oBaHus U Hayku PO, OAO

«ABTOCenpxo3Man-XonauHr» - Mocksa: Mammsoctpoenue, 1930- JIHCCKOT
6.2. Pecypceol cetu UHTEpHET
6.2.1. DiaeKkTpoHHBIE OMOJIMOTEYHbIE CUCTEMBI

Ne Ha3Banue Pasmemenue

1 | Jlans 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 | Dnmexrponnas 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. IIpodeccnonanbHblie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CHCTEMbI

Ne Ha3Banue Anpec nocryna

1 |Ilopran OTKpHITHIX JaHHBIX PD https://data.gov.ru/

2 |Ilopran rocyapCTBEHHBIX YCIyT https://www.gosuslugi.ru/

https://Texakcnepr.caift/sistema-

3 |IIpodeccronanbHble cripaBovHbIe cUCTEMBI «Koseke» Kodeks

4 | ArpapHas poccuiickast ”H(pOpMAaIIMOHHAs CHCTEMA. http://Aww.aris.ru/

5 HupopManimoHHas cCHUCTEMa IO CeITbCKOXO3SIHCTBEHHBIM http://agris.fao.org/

HayKaM ¥ TEXHOJIOTUSIM
6.2.3. CaiiTbl 1 HHpOPMALMOHHBIE TOPTAJIbI

Ne Ha3Banue Pasmemenue

1 | Bce 'OCTh http://vsegost.com/

2 | Poccuiickoe x034icTBO. CellbX03TEXHHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyTeBoIUTEIh B MUPE TEXHUKH http://techserver.ru/



https://www.gosuslugi.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/sistema-kodeks
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/sistema-kodeks
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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7. MaTepl/IaJILHO-TeXHI/I‘leCKOC H IPOorpaMMHoOcE ob0ecrneyeHHue AUCHUIIJIMHbI

7.1. Ilomerenns VIl BeeHUs 00pPa30BaTeJbHOI0 Npouecca u 00opyaoBaHue

HanmeHnoBanue noMeneHui Jyisi IpOBEAEHUS BCEX BH-
JIOB Y4€OHOM NI TEIILHOCTH, IPETYCMOTPEHHON y4ueo-
HBIM IUJIAaHOM, B TOM YHCJI€ MOMELIEHUS JUIsl CAaMOCTOSI-
TeIbHOU paboThI, C YKa3aHUEM TMEPEUHsI OCHOBHOTO
o0opynoBaHus, yaeOHO-HATTISAHBIX TOCOOUI U UCTIOJIb-
3yeMOT0 MPOTPaAMMHOTO 00eCTIeYeHHUS

Anpec (MECTONON0XKEHHE) TOMELE-
HUH JUTS TPOBEACHUS BCEX BHJIOB
y4eOHOIl IeITeTbHOCTH, IPEAYCMOT-
PEHHOI yueOHBIM IIJIAaHOM (B CiTy4yae
peanu3auu 006pa3oBaTeIbHOM MPo-
rpaMMBbI B CETEBOM (hopMme 0TOIHU-
TEJBHO YKa3bIBaeTCs HAMEHOBAHUE
OpraHu3aIuM, ¢ KOTOPOH 3aKITI0YEH
JIOTOBOD)

VYuebHas ayauTopusi Uil TMPOBEICHUS Y4EOHBIX
3aHSATHIA JIEKIIMOHHOTO THUIMA: KOMIUIEKT YyueOHOU Mele-
¥, JEMOHCTpAaIlMOHHOE OO0OpyIoBaHUE, y4eOHO-
HarJsIHbIe TOCOOus

VYuebHass ayauTopusi Uil MPOBEICHUS Y4EOHBIX
3aHSTHIA JIEKIIMOHHOTO THUMA: KOMIUIEKT yu4eOHOU MeOe-
7, JEMOHCTpAIlMOHHOE 00OpynoBaHHE U y4eOHO-
HarJsiiHbIe TOCOOUS, MPEe3eHTAllMOHHOE 000pyI0BaHNE,
UCTOJb3yeMOe  IMporpamMmHoe  oOecredeHne  MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sunexc bpaysep / Mozilla Firefox
[ Internet Explorer, ALT Linux, LibreOffice, AST Test

JlaGopaTopusi, yueOHasi ayAuTOpHUs Ui MPOBEJe-
HUS Y4eOHBIX 3aHATHI: KOMIUIEKT ydeOHOW Mmelenw,
JEeMOHCTpAIlMOHHOEe  O0OpyJdoBaHWe, ©  ydeOHO-
HarjajHele TOCOOMS: YCTAaHOBKA JUIs OINpPEeNICHUs CO-
Jep>KaHusl BOJBI B HE(TENPOIYKTaX METOJOM BBINIAPHU-
BaHUS,YCTAaHOBKA JUIS OIpEeNICHUs] TEeMIIepaTyphl MO-
MYTHEHHs ¥ Hayajla KPUCTAIU3AMU JU3EIBHOTO TOTI-
nuBa, MprOop A GPaKIMOHHOM pa3roHKH, MPUOOp ISt
OTIpeNIeNIeHUs] KMHEMAaTHYeCKOW BA3KOCTH HEQTenpo-
TYKTOB,IICHETPOMETP JJIsl IUIACTHYHBIX CMa30K, ycTa-
HOBKa JJISi OINpENEeNIeHUs TEePMOOKHUCIMTEIbHOM CTa-
OunpbHOCTH ~ Macen MeTojoM [lamok, ycraHoBKa JUIs
OTIpeNIeNIeHUs] TEPMOOKUCIUTEIBHOW CTAaOUIBHOCTH MO-
TOPHBIX MaceJ, Ta30aHaIu3aTop, MJIaCTOMEp, YCTAHOBKA
IUIsL OTIpeIeNICHHs] TeMIIepaTyphl BCIBIIIKK U BOCIIAME-
HEHMsI, TPUOOp Ul OIpEeNeNIeHUs] COAEPIKaHUS CMOJI,
yCTaHOBKa JUIS OTPENENICHUs] TEMIIEpaTyphl Karuienaje-
HUSI

[Tomernenue At CaMOCTOATENBHOM PabOThI: KOM-
IUIEKT y4eOHOW MeOenu, KOMIBIOTEpPHAs TEXHUKA C
BO3MOXHOCTBIO MOJKIIOUYEHUA K ceth "HTepHer" n
o0ecrieyeHHEeM JOCTyNa B AJIEKTPOHHYIO HH(pOpMAaIu-
OHHO-00pa30BaTENbHYIO Cpelly, HCIOJIb3yeMoe Ipo-
rpammHoe oOecrieyenue MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIu-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, Boponexckas obnacth, r. Bo-
poHex, yin. Tumupsszesa, 13

394087, Boponexckas obnactb, r. Bo-
poHex, yin. Tumupsszesa, 13

394087, Boponexckas obnacth, r. Bo-
poHex, yin. Tumupszena, 13, a.227

394087, Boponexckas obnacts, r. Bo-

ponex, yn. Tumupsszesa, 13, a.219 (c
16 no 20 4.)
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o0ecrieyeHHEM JOCTyNa B AJIEKTPOHHYIO HH(OpMAIu-
OHHO-00pa30BATENbHYIO CpeAy, HCIOIb3yeMOe Ipo-
rpammHoe obOecrieyenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIu-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

BO3MOXHOCTBIO TOJKIIOYEHHUsT K ceth "MHTepHeTr" n
o0ecrieyeHHEeM JOCTyNa B AJIEKTPOHHYIO HH(OpMAaIu-
OHHO-00pa30BaTENbHYIO CpeAy, HCIOIb3yeMOe Ipo-
rpammHOe obOecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIu-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomemenue anst camocTosITenbHOU paboThl: KoM-[394087, Boponexckas obnacts, T. Bo-
IUIEKT y4eOHOW MeOenu, KOMIbIOTEpHas TEXHUKa C|poHex, yn. Tummupsszesa, 13, a.321 (c
BO3MOXKHOCTbIO mMofakiItoueHuss k cetu "HMurepuer" u|l6 go 20 u.)

[Tomemenue anst camocTosITenbHOU paboThl: KoM-[394087, Boponexckas obnacts, T. Bo-
IUIEKT y4eOHOW MeOenu, KOMIIbIOTEpHas TEXHUKa C|pOoHEX, yl. MuuypuHa, 1, a.232a

7.2. IlporpaMMHoOe obecnieyeHue

7.2.1. IlporpaMMHoOe olecriedeHre 001Iero HA3HAYEHUSA

Ne HazBanue

Pazmerenue

1. |Onepanmonnsie cuctremMbl MS Windows / Linux (ALT Linux)

IIK B mokanpHOM cetd B'AY

[Makersr opucHbIx npunoxennit Office MS Windows /
OpenOffice / LibreOffice

IIK B mokanpHOM cetd B'AY

[Tporpammsl st mpocmotpa (aitioB Adobe Reader / DjVu
Reader

IIK B mokanpHOM cetd B'AY

bpayzepst Snnexc bpaysep / Mozilla Firefox / Internet Ex-
"|plorer

IIK B mokanpHOM cetd B'AY

. | ArTUBUpYCcHas nporpamma DrWeb ES

IIK B mokanpHOM cetd B'AY

IIK B JokanpHOM cetd B'AY

. |MynpTuMenuna npourpeiBarenb MediaPlayer Classic

IIK B mokanpHOM cetd B'AY

. | Ilmatdopma onnaitn-oOydenus eLearning server

IIK B mokanpHOM cetd B'AY

4
5
6. | [Iporpamma-apxuBarop 7-Zip
7
8
9

.| Cucrema xomnsrorepHoro tectupoBanust AST Test

IIK B mokanpHOM cetd B'AY

7.2.2. Cnennaau3npoBaHHOe IPOrPaMMHOe o0ecrievyeHne

Ne HazBanue

Pazmemenue

1 |MathCad 2001

IIK B mokanpHOM cetd B'AY
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8. MexaucIuILI HHApPHbIC CBA3HU

JucrmrmHa, ¢ koTopoit HeoOxo- | Kadenpa, Ha kotopoii npenogaer- | PUO 3aBemyromero
JIMO COTJIACOBAHUE Csl IMCIUIIIMHA Kadenpoit
b1.0.30 «O0mmas ameKTpoTeXHUKA
p DNEKTPOTEXHUKHU U aBTOMATUKU Adonnues J[.H.

1 3JICKTPOHHKA»
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HMpuioxenue 1

JIner nepuoanyecKkux NpoBepok padoyei MpPorpaMmbl

H I/IH(l)OpMaIII/IH 0 BHCCCHHBIX U3MCHCHUAX

JlomKHOCTHOE NUIIO,

[ToTpebGHOCTH
B KOPPEKTHPOBKE

MIPOBOJIUBIIIEE Wudopmariyst 0 BHECEHHBIX
Jara YKa3aHUEM COOTBET-
nposepky: ©.1.0., M3MEHEHUAX
CTBYIOIIMX pa3zeiioB
JOJKHOCTD o
paboueil mporpaMMsl
o Her
Opo6unckuit B.W.,
3aB. Kaeapoii cenb-
. PaGouas mporpamma
CKOXO3SIICTBEHHBIX 17.06.2024 porp -

MaIIIiH, TPAaKTOPOB
U aBTOMOOWIIEH

aKTyalu3upOBaHa Ha
2024-2025 y4ueOHbIi
roj
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