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Pabouas mporpamma paszpaboTtana B cOOTBETCTBUU ¢ DenepaibHBIM ToCyAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHIAPTOM BBICIIETO OOpa30BaHMsI IO HAIMpPaBICHUIO TMOJATOTOBKHU
23.03.03 DxkcruryaTanusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMILJIEKCOB, YTBEPKICH-
HBIM TIPHKa30M MHUHHCTpa HayKH U BbIciIero oopazoBanus Poccuiickoit @eneparuu ot 07 aBry-
cta 2020 roma Ne 916.

Pabouast mporpamMmma yTBep:K/IeHa Ha 3acelaHuH Ka(eaphbl CETbCKOXO3SHCTBEHHBIX Ma-
IIMH, TPAKTOPOB U aBToMOOmICH (mpotokon Ne010122-11-0t 15.06.2023 1.)

3aBenywommii kageapoi OpooOunckuii B.H.

BﬁﬁnHCL

PabGouas mporpaMma peKOMEHIO0BaHA K HCIOIb30BAaHUIO B yU€OHOM ITPOIIECCe METOANYe-
CKOW KOMHCCHEH arponHkeHepHoro ¢axyibrera (mpotokon NelO ot 22.06.2023 r.).

A

IIpencenaresib METOAUYECKON KOMHCCHU — Koctukos O.M.

TOIITUCH

Penensent padoyeii nporpaMmmsl
aupekrop «O00 Cepsuctex-BPH» IL.E. IluBoBapoB
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1. O0masi XxapakTepuCTUKA TUCHUIIMHBI
1.1. leanb A CHUNIMHBI

[Ipuobperenne oOyJaroONUMUCS 3HAHUK O 0a30BBIX MPUHIHMIAX PAOOTH U KOHCTPYKTHB-
HBIX OCOOCHHOCTSIX MHKPOIPOIIECCOPHBIX CUCTEM YIPABJICHHUS, IPUMEHIEMbIX B COBPEMEHHBIX
aBTOMOOWIISX, a TAK)Ke 000PYI0OBaHUHU, HEOOXOAUMOM IS UX (OYHKIIMOHHUPOBAHUSI.

1.2. 3agauy JUCHUILINHEI

- U3y4YeHHUE MPUHIUIOB pabOThl MUKPOMPOLECCOPHOU U INEKTPOHHOW TEXHUKH, yCTa-
HOBJICHHOU Ha TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTMUECKUX MAIIMHAX U 000pyI0BaHUY;

- W3Y4YEeHHE MPHUHIIUIIOB CO3/IaHUsl AITOPUTMOB, UCIIOJIHAEMOT0 KOJla ¥ MPOrpaMMHUpOBa-
HUS MUKPOIIPOIIECCOPHOM TEXHUKH, a TAKKE CO3/aHUS MPOCTEHIIINX CUCTEM YIIPaBJICHUSI.

1.3. [IpeameT AUCHUIJIMHBI

[Tpunune! co3nanus U GyHKIHOHUPOBAHUS MUKPOIPOIIECCOPHBIX CHCTEM YIIPaBIICHHS
COBPEMEHHBIX aBTOMOOMIIEH.

1.4. MecTo 1ucuMIJIMHBI B 00pa30BaTe/ibHOI MporpamMme

Huctummaa b1.0.29 «MukpormnporieccopHass TeXHUKa B aBTOMOOMJIBHOM TPAHCIIOPTE)
OTHOCUTCS K 00s3aTeIbHOM yacTu 0s10ka 1 «/ucuurmmuen.

1.5. BzaumocBs3b ¢ APYrHMH THCHUIINHAMEA

Hucuummaa b1.0.29 «MukponporneccopHasi TeXHUKa B aBTOMOOMIIBHOM TPAHCIIOPTE)
cBsa3ana ¢ quciumimHamu b1.B.10 «DnekrpoTrexHuka u 31eKTpooO0py10BaHHE TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJOTHIECKUX MalIMH U KoMmiiekcoBy», b1.0.30 «O0mas 3neKTpoTeXHUKa U
JIEKTPOHUKAY.
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2. [Inanupyemble pe3yabTaThl 00y4eHHUS M0 TUCHUILINHE

Komnerenuus NHaukaTop A0CTHKEHUS KOMIIETEHIIUH
Kon Copnepxanue Kon Copnepxanue
CrocoGeH moHMMATh 34 | OCHOBHBIC PHHIMIEI M METOAUKH CO3NAHUS COBPEMCH-
MPUHIAIEL  Pa0OTHI HBIX aBTOTPOHHBIX CUCTEM aBTOMOOMIICH
COBPEMEHHBIX  WH- | ;5 | BHAIH3UPOBATH 0JIOK—CXEMBI aJITOPUTMOB PabOTHI MHUK-
OIK- (bOpMaLEI/IOHHHX TeX- PONIPOLIECCOPHBIX CHCTEM YIIPaBIICHNS
4 HOJIOTHH M MCHIONB- |y, | CO3/IABATL MPOCTEHIINE CXEMbl MHUKPONPOLECCOPHBIX
30BaTh UX JJIs peuie- YCTPOWCTB, MPOU3BOJUTH UX HACTPOUKY U PETYJIUPOBKY
HUA 3amad  mpodec- WCIIOJIB30BaHUsA TPO(PECCHOHATILHOTO TIPOrPAMMHOTO
CHOHAJIbHOU aes- | H3 | obecrieuenus [uisl CO37aHMs MPOUTMBOK M UX 3allCH B
TCIIBHOCTH [13Y MUKpOTPOIIECCOPHBIX CUCTEM yIIPaBICHUS
CriocoGeH opraHuso- 312 00IIYI0 BHYTPEHHIOIO CTPYKTYPY MUKPOTIPOIIECCOPOB, U
BaTb  TEXHUYECKOE CUCTEM Ha UX OCHOBE
o0CITyXKMBaHUE U Pe- aQHAJM3UPOBATh CXEMOTEXHHKY MHUKPOIPOLIECCOPHBIX
[K.1 | MOHT TPaHCTIOPTHBIX YCTPOWCTB, a TaKke JMarHOCTHPOBATh  BO3MOJKHbIE
u TPAHCIOPTHO- |y | MPHYMHBI HX HEHCIIPABHOCTEH
TEXHOJOTHYECKHUX

MalllMH MW KOMIIJICK-
COB
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3. O0bEéM IMCHUIIMHBI M BUABI padoT

3.1. Ouynas popma 00y4eHuUs

ITokazarenu CeM86 I Beero

O61mas TpyJ0éMKOCTb, 3.€./4 3/108 | 3/108
OO01mas KOHTaKTHas paboTa, u 38,15 38,15
OO01mas camocTosiTeNbHas paboTa, 4 69,85 69,85
KoHnrtakTHas paboTa npu npoBeIeHNN yYeOHBIX 3aHATHH, B T.4. (1) 38,00 38,00

JIEKIUU 14 14,00

1a0opaTOpHbIE-BCErO 24 24,00

B T.4. IPAKTHYECKAsl MOJATOTOBKA -

PAaKTUYECKHUE-BCEro -

B T.4. IPAKTHYECKAsl MOATOTOBKA -

WH/IMBUAYAJIbHBIC KOHCYJBTAIIMH [TPU BHIIIOJIHEHHH KYPCOBOT'O IIPOEKTA -

WH/IMBUYJIbHBIC KOHCYJIBTAIIMH ITPH BHIMIOJIHEHUH KYPCOBOW pabOTHI -
CamocrosiTenpHas padoTa MpH MPOBEJCHUN YUeOHBIX 3aHATUH, U 61,00 61,00
KonrakTHas pabota mpu NpOBEICHUU MPOMEKYTOYHOH aTTecTaluu 00y- 015 015
Yyaroumxcs, B T.4. (4) ' '

IpYIIOBbIE KOHCYJIbTAIIMN -

KYPCOBOM IPOEKT -

KypcoBasi paboTa -

3a4er 0,15 0,15

3a4eT C OLUECHKOU -

9K3aMeH -
CamocrosiTenpHas padoTa MpU MPOMEKYTOYHON aTTeCTallUH, B T.4. (9) 8,85 8,85

BBINOJIHEHHE KYPCOBOT'O IPOCKTA -

BBINOJIHEHHE KYPCOBOW pabOThI -

MOJITOTOBKA K 3a4ETy 8,85 8,85

MIOJITOTOBKA K 3a4€Ty C OIIEHKOM -

MOJITOTOBKA K DK3aMEHY -
dopMma MPOMEKYTOYHOH aTTECTALUH 3a4er 3a4er

3.2. 3aouHnas ¢opma o0yueHuUst
IHoka3zaTenun K)épc Bcero

O06mas Tpy10EMKOCTb, 3.€./9 3/108 | 3/108
OO01mas KOHTaKTHas paboTa, 4 10,15 10,15
O6mmas camocTosiTeNbHas paboTa, 4 97,85 97,85
KonrtakTHast paboTa 1pu MpoBeICHUH YISOHBIX 3aHSATHH, B T.4. (1) 10,00 10,00

JIEKITUH 4 4,00

71a00paTOPHBIE-BCETO 6 6,00

B T.Y. IPAKTHYECKasl MOJATOTOBKA -

NPaKTUYECKHE-BCETO -

B T.4. IPAKTHYECKAsl MOJTOTOBKA -

VH/IMBH/y TbHBIC KOHCYJIBTAIIMHU MIPH BHIIIOJHEHUH KYPCOBOTO POEKTa -

WHIMBUAYATbHBIC KOHCYJIBTAIIMH ITPH BHIIOJIHEHHH KYPCOBOW pabOTHI -
CamocrosiTenpHas padoTa Py MPOBEJCHUN YUSOHBIX 3aHATHH, 4 89,00 89,00
KoHrtakTHasi pabora mpu MPOBEACHUU MPOMEKYTOUYHOW aTTecTaluu 00y- 0.15 0.15

Yyaroumxcs, B T.4. (4)
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IPYIIIOBbIE KOHCYJIbTALMU

KYpCOBOM MPOEKT

KypcoBasi paboTta

3a4€CT

0,15

0,15

3a4eT C OLEHKOU

9K3aMCH

CamocTogaTenbHas paboTa Ipy MPOMEXKYTOUHOM aTTecTaluy, B T.4. (1)

8,85

8,85

BBIIIOJIHEHHE KYPCOBOI'O IPOEKTA

BBINIOJTHEHHE KYPCOBOM pabOThI

MMOATrOTOBKA K 3a4CTy

8,85

8,85

IMOATOTOBKA K 3a4CTy C OLICHKOM

NMOArOTOBKA K OK3aMCHY

Dopma MPOMEKYTOUHOM aTTECTALUHI

3a4CT

3a4CT
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4. Conep:xxanme TUCHUATIIAHBI
4.1. Coaepxanne TUCUMILIMHBI B pa3pe3e pa3aesioB U MOAPa3ieioB
Pa3nes 1. BBenenne B MUKpPONponeccopHyo TeXHUKY. OcHOBBI si3bika Cu

[Moxpaznen 1.1 OcHoBbI M(POBOIL, aHATIOTOBON ¥ MUKPOITPOLIECCOPHOM TEXHUKHU.

Hanpsokenune u tok. Pesuctopsl u penutenu Hampspbkenus. Konnencatopsl. uonsl u
ceeronuonbl. Pene. IlpuHnumnel paboTel MpoCTEHIIMX IEKTPOHHBIX Lienel. TeopeTnueckue oc-
HOBBI MUKPOIIPOILIECCOPHBIX CUCTEM PETryJIUPOBAHUS U YIIPABIICHUSI.

[Tompaznen 1.2 OcoGeHHOCTH MUKPOKOHTPOJLIEPOB, MPOIIECCOPOB U(PPOBOI 00padOTKH
curtanoB (ITIIOC) u yHuBEpCaIbHBIX MPOIECCOPOB.

Flash u Eeprom namsite, u € ocoOeHHOCTH. THITBI TIpECTABICHUS YHCEN — JACCATHYHOE,
JIBOMYHOE U HIecTHaaarepuyHoe. OtoOpaskeHue yucels B HaMsITH MUKPOKOHTpOJuiepoB. CTpyK-
Typa npocreinieil nporpammel Ha si3bike Cu. CunTtakcuc a3bika Cu. Co3anue mpoekTa v Haru-
CaHHe MPOrpaMMHOTO Koja B cpeiae paspadorku Atmel Studio. IToptel BBOIa-BBIBOAA MUKPO-
koHTposuiepoB ATmega8A. Peructpst DDRX, PORTX u PINX. Ynpasnenue HabopoM CBETOAM-
0JI0B.

[Monpaznen 1.3 Cunrtakcuc apudmernyeckux onepanuii Ha si3bike Cu.

CnpuroBblie onepanuu U ux obo3nauenue. Jlormueckue onepauuu U, NJIN u UCKIIIO-
YAIOHIEE MJIN. Ucnonb30BaHKE JIOTMUECKUX ONEPALUN IJIs YIIPABJIEHUS OTJECJIbHBIMU BbIBO-
namu optoB. JlupekTuBsl mpemnporeccopa #include <> u #define — ux rpamoTHO€E HCMONIB30Ba-
Hue. CTpyKTypa CeMHCEIMEHTHBIX WHAMKATOPOB M OTOOpa)kKeHHe uucen Ha Hux. Llukimdeckue
omnepanuu ¢ ucnonb3oBanuem komang for(;;){}, while(){}, do{}while(), break u continue . Ome-
paropsl Betienus if() {} else{}, case(). Tunbl nanubix B si3pike Cu — char, int, float u double.
PesepBupoBanue namsatu. MHumnmanmszanyus u co3gaHue MEepeMeHHbIX B Koje mporpammbl. Co-
3/1aHIE€ MAaCCUBOB JIAHHBIX pa3HbIX TUIOB. KoHCTaHTHBIE TUTIBI JaHHBIX. OTOOpakeHNe Ha CeMU-
CErMEHTHBIN UHIUKATOp IU(P C UCTIOTH30BAHUEM MACCHBOB

Paznen 2. Illpunuunsl padoThl, a TakKe KOH(UTypHpOBaHHe Nnepudepruu MHKPO-
NPOLEeCcCOPOB

[Tonpaznen 2.1 [IpepriBaHuE BHIMOIHEHUS IPOTPAMMBI.

Tunbsl npepbiBaHuid. Peructpbl m HacTpoiika mpepsiBaHU OT TaliMepoB. [lponenypsl u
¢ynkuun B s3pike Cu. I'maBHas ¢yHkmus int main(void). JlnHamuueckass MHIMKAIMS Ha
JIBYXYHCJIOBOM MHAMKATOp C OOIIMM KaToAoM. BHemrHue nmpepsiBanus. Mcnonap3oBaHue MOATS-
THBAIOIIUX Pe3ucTOpoB. [Ipebe3r koHTakToB U O0phbda ¢ HUM. PerucTpsl U HaCTpoOiKa BHEIIHUX
npepbiBaHuil. Co3gaHue NpOCTENIIEro CYeTYNKA UMITYJIbCOB. Co3aHue CEKyHI0Mepa.

[Toapasnen 2.2 AnanoroBo-1udpoBsie 1 HUPpPOo-aHaTOroOBbIe IPeoOpa3oBaTeu.

Peructpel u nHactpoiika ALl muxpomnpoueccopa ATMega8A. IlupoTHO-UMIyIbCHAS
MonyJAIMs. PerucTpel n ynpasieHne CKBa)KHOCTbIO UMITybcoB [IIMIM perynsropa.

Paznen 3. Hacrpoiika unTepdeiicoB nepenayu uHpopmManum — napasiejsbnoro, SPI,
TWI u UART.

[Toapazaen 3.1 Hactpoiika uatepdeiicoB nepeaaun nHGopmaium.

Peructpsl n Hactpoiika untepgeiica SPI. Peructpsl u Hactpoiika unTepdeiica oOmMeHa
TWI. Peructpsl u HacTpoiika uHTepdeiica oOMmena RS-232. Otrnanka u onTuMM3alus IMpo-
IrpaMMHOro Koza. [IpyuHIMIbI CO30aHus yCIIEIIHBIX MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHHUS.
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4.2. PacnipenesieHrie KOHTAKTHOM U CAMOCTOAATEILHOM padoThI P MOATOTOBKE K 3aHATH-

SIM 10 NoAPa3aeiaM

4.2.1. Ounas ¢popma o0yueHust

KoHnTakTHasi paéota

Pasnenbl, moapasaesnbl AUCHUANIIHHBI Tlexum 3 3 CP
Pa3nen 1. BBegeHne B MUKPONIPOLIECCOPHYIO TEXHUKY.
8 16 30
OcHogbl s3b1ka Cn
[Toxpasnen 1.1 OcHoBbI IM(PPOBOI, aHATIOTOBOK U 2 4 10
MHKPOIIPOLIECCOPHOM TEXHUKHU
[Tonpaznen 1.2 OcoGeHHOCTH MUKPOKOHTPOJLIIE-
POB, TporeccopoB UPpoBoit 00padOTKU CUTHA- 2 4 10
108 (I1IHOC) u yHuBepcaabHBIX MIPOLIECCOPOB
[Toapaznen 1.3 CunTakcuc apupMeTHISCKUX 4 8 10
onepaiuii Ha si3pike Cu
Pa3nes 2. IlpuHuunsl padoThl, a TaKke KOHGUTYPUPO- 4 6 20
BaHue nepudepruu MUKPO-NPOLECCOPOB
[Tompasznen 2.1 IlpepriBaHuM€ BBIOJHEHUS MPO- 2 4 10
rpaMMBbl
[Toapaznen 2.2 Ananoroo-uudpoBbie U UPpO- 2 2 10
aHaJIOrOBbIC MTpeodpa3oBaTeNu
Paznen 3. Hacrpoiika untepgeiicoB nepexayu uHgop- 2 2 11
Manum — napasieabHoro, SPI, TWI nu UART.
[Toxpasnen 3.1 Hacrpoiika nuntepdeiicoB nepena- 2 2 11
9u “HGOpMAITIH
Bcero 14 24 61
4.2.2. 3aounas popma 00yyeHUs
Pa3nesibl, moapasaesibl AUCHHUIIMHBI Kourakriast pagora CpP
’ Jlekuun | JI3 113
Pa3nen 1. BBegeHne B MUKPONIPOLIECCOPHY IO TEXHUKY.
3 6 45
OcHoBbl s13b1ka Cu
[Tonpaznen 1.1 OcHOBBI IU(PPOBOIA, aHATOTOBOH U 1 2 15
MHKPOIPOLIECCOPHOM TEXHUKHU
[Tonpaznen 1.2 OcoGeHHOCTH MUKPOKOHTPOJIIIE-
POB, TporieccopoB uPpoBoit 00pabOTKU CUTHA- 1 2 15
108 (ITIHOC) u yHuBepcaabHBIX MPOLIECCOPOB
[Tonpaznen 1.3 CunTtakcuc apupmMeTHIecKux 1 2 15
onepanuii Ha A3bike Cu
Pa3nea 2. IlpuHuunsl padoThl, a Takxke KOHGUTYPUPO- 1 0 35
BaHue nepudepruu MUKPO-NMPOLECCOPOB
[Togpaznen 2.1 IlpepriBaHHE BBIOJIHEHUS MPO- 05 0 20
IrpaMMBbl
[Tonpaznen 2.2 AnanoroBo-1udpoBbie U UGPO- 05 0 15
aHaJIOTOBbIE NTpeoOpa3oBaTeIn '
Paznen 3. Hacrpoiika untepgeiicoB nepexayu uHdop- 0 0 9
Manum — napaieasHoro, SPI, TWI u UART.
[Toapasnen 3.1 Hacrpoiika untepdeiicoB nepena- 0 0 9
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yi uHGOpMALUU

Bcero

89

4.3. IlepevyeHb TeM U y4eGHO-METOAMYECKOT0 00ecedeH sl 1J1s1 CAMOCTOSITEILHOI padoThI

TPAaHCHOPTHBIX M TPAHC-
HOPTHO-TEXHOJIOTHYECKUX
MAIlIKH ¥ 000py10BaHHS

yuebnuk / O.I1. Ymxkos. M.: Ma-
muHocTpoenue, 2007.- C.234-250

o0yyarmmxcs
O0BéM, U
No Tema camocTosSITeIbHON dhopma oOyue-
Y4eOHO-MeToIn4YecKoe obecreueHne
n/n paboThI HUs
o4Hasl | 3a04Has
[onpaznen 1.1 OcHoBBI IIM(PPOBOH, AaHATOTOBOW M MUKPOTIPOLIECCOPHOM TEXHUKHU
Brenenue. O6mee yctpoii- | CmupHos, FO. A., MyxaHoB A. B.
CTBO IPOCTEHIINX MUKPO- | DIIEKTPOHHBIE U MUKPOIPOIIECCOP-
1 MPOLIECCOPHBIX CUCTEM HBIE CUCTEMBI YIIPABICHUS aBTOMO- 6 10
yhpaBiIeHUs B aBTOMOOH- | Omsteii: Yuebnoe nocooue. — CII6.:
JISIX UznarensctBo «Jlanby, 2012, —
C.10-34 c.
MuxkpornpoieccopHoe
yIpaBJICHUE B CUCTEMAX UmwxkkoB FO.I1. Dnekrpoobopynosa-
5 NUTaHUsSI [BUTATENEeH HUE aBTOMOOWJIEH U TpPaKTOPOB: 4 5

[Toxpasnen 1.2 OcoOGeHHOCTH MUKPOKOHTPOJUIEPOB, MPOLIECCOPOB UPPOBOH 00pabOTKU CHUT-
HajoB (I1I1OC) n yHuBepcaipbHBIX TPOIIECCOPOB

MuxkporporueccopHoe
YIpaBJICHUE B CUCTEMAX
3a)KMIaHUs IBUraTenen

[TonuBaeB O.U. DneKkTpoHHBIE CH-
CTEMBI YIIPaBJICHHUS OCH3WMHOBBIX
nBUrareneit: YuebHoe mocodue st

TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAaIINH
1 000pyi0OBaHUs

cryn)/A.B. boratsipeB — M.: H-
®PA-C.165-200.

3. TPAHCIIOPTHBIX U TPAHC- BVY3os/ O.1. [Tonusaes, O.M. Ko- 10 15
MOPTHO-TeXHOJornueckux | ctukoB, O.C. Benpunckuii. — Bopo-
MalIiuH U 000pyJ0BaHUS Hex: @I'OY BIIO BI'AY, 2008. —
C.5-45.
IToapaznen 1.3 CunTakcuc apudmMeTnueckux oneparuii Ha si3pike Cu
MuxkponpoueccopHoe CocnuH /. A. Dnekrpudeckoe, dJIeK-
yTpaBJIeHUE TPAHCMUCCH- | TPOHHOE U aBTOTPOHHOE 000py/10Ba-
4 el TPAaHCTIOPTHBIX U HUE JIETKOBBIX aBTOMOOMIEH (ABTO- 10 15
' TPAHCIIOPTHO- TpoHuKa-3): Yueonuk st BY308/
texHojorndyeckux MamuH | J.A. Cocuun.- M.:COJIOH-TITPECC,
1 000pyI0BaHUs 2010 - C.262-279
[Tonpasznen 2.1 [IpepsiBaHNE BBIMOTHEHUS TPOTPAMMBI
MHKponpoueccopHOf: BorateipeB A.B. DiieKTpoHHBIE CU-
yTpaBJIeHUE XOI0BOH Ya- .
CTeMbl MOOMJIBHBIX MAIIUH: Yuel.
5. CTHIO TPAHCIIOPTHRIX 1 [Tocobue (DneKTpOoHHBIH 10- 10 20

[Tonpasnen 2.2 AHanoroBo-uu¢poBsle U LU(PO-aHAJIOrOBbIe TPeodpa3zoBaTENU
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Mukponponeccoproe BborateipeB A.B. DnexkTpoHHble cU-
yIpaBjieHUE OOPTOBBIM ]
0BGOpy/I0BaHHEM TPaHC- CTEMBI MOOUJTbHBIX MalllkH: Vueb.
6. HOPTHBIX 1 TPaHCTIOPTHO- ITocobue (DneKTpoHHBIH 10- 10 15
X HOOLMECKIX MALLLHE cryn)/A.B. borateipeB — M.: H-
®PA- C.200-232.
1 000pyTIOBaHUS
[Toxpaznen 3.1 Hactpoiika uatepdeiico nepeaaun nHGopMaIuu
MukporporueccopHoe CmupHos, 10. A., Myxanos A. B.
yIIpaBJIeHUE BCIIOMOTa- DNEeKTPOHHBIE U MUKPOIIPOIIECCOP-
7 TEJTbHBIM O0OpPYIOBAaHUEM | HbIE CUCTEMBI yIPABICHUS aBTOMO- 11 9
' aBTOMOOMIIEH. ouneit: YuedHoe nocobue. — CII6.:
UznarensctBo «Jlaub», 2012. C.552-
560.
Bcero 61 89
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5. ®oHa OLIEHOYHBIX CPEACTB IJIA MPOBEACHUS MPOMEKYTOYHON aTTeCTAMU U
TeKylero KOHTPOJIs

5.1. dtanbl popMUpOBaAHKMS KOMIIETEHIM A

Nupukarop gocru-
Kowmme-
[Toapazaen AUCIUTITMHBI JKEHUS KOMITCTCH-
TEHIUS

02078

[Moxpasnen 1.1 OcHoBel HdpoBoii, aHamoroBoit 1 Mukpompo- | OIIK-4 34
L[ECCOPHON TEXHUKHU. I1K-1 312
[Toapaznen 1.2 OcoOEHHOCTH MHUKPOKOHTPOJUIEPOB, IPOIIEC- OIIK-4 34
copoB 1udpoBoit obpadotku curranoB (IIIIOC) u yHmBep- Y4
CaJIbHBIX MTPOIIECCOPOB. I1K-1 312
[Mogpaznen 1.3 Cunrakcuc apupmernyeckux omepauuii Ha | OIIK-4 ;g
a3pike CH. K1 312
[loapaznen 2.1 [IpepbiBaHue BBINOIHEHUS TPOTPAMMBI OIIK-4 H3
onpaszzein 2.1 Ilpep e OJIHE porp . TK-1 V9
4

[Togpaznen 2.2 AnanoroBo-uudposbie U mudpo-anaisorossie | OIIK-4 1?13
nmpeoOpa3oBaTeny. K1 Vo
4

[Tonpasznen 3.1 Hactpoiika untepdericop nepenaun unpopma- | OIIK-4 3, 1
Hi TK-1 V9

5.2. llIkanpl U KPUTEPUH OLIEHUBAHUS JOCTUKEHUS] KOMIIETEeHIUI
5.2.1. IlIkajael OEeHUBAHMSA JOCTHKEHUS KOMIIeTeH M
Bua oneHkn Onenkn

AKa,Z[eMI/I‘{CCKaﬂ OLICHKaA I10 2-X 0a/UIbHOM IIKaje HE 3a4CTHO 3a4TCHO

5.2.2. Kputepuu onleHUBAHUS JOCTHKEHHUS] KOMIIETEHIIHI
Kpurepuu onieHkr Ha 3auere

Onenka,
ypobeub Onucanue KpuTepues
JOCTUKEHUS
KOMIIeTeHIHii
3aureo, CryneHT BBITTOIHWI BCE 33/IaHUS, MPEAYCMOTPEHHbIE pabodell mporpaMMon, OT9H-
BEICOKHIA TaJicsl 00 UX BBHITOITHEHUH, IEMOHCTPUPYS OTIMYHOE 3HAHWE OCBOEHHOTO MaTepuaa
Y YMEHHE CAMOCTOSITEIEHO PENIaTh CIIOKHBIC 33/1a4l JUCIUTUIHHBI
3aureo, CryneHT BBITTOIHWI BCE 33/IaHUS, IPEAYCMOTPEHHbIE pabodell mporpaMMon, OT4H-
HpOJBHHY THii Tajucs 00 UX BBINOJHEHUH, JEMOHCTPUPYS XOPOIIee 3HAaHUE OCBOCHHOTO MarepHuasa
1 YMEHHUE CAMOCTOSITENIbHO PEIIaTh CTAHAAPTHBIC 3a/1a4U AUCIMUILIAHBI
Saurero, CTyzeHT BBITIOIHWI BCe 33/IaHUs, PEAYCMOTPEHHbIe pabodell IporpaMMon, OTIH-
HOpOroBbIi Tajcs 00 WX BBHITIOJHEHUH, IEMOHCTPUPYS 3HAHHUE OCHOB OCBOSHHOTO MaTepuaja u
YMCHI/IC pCIHaTI) CTaHI[apTHBIC 3a1a4u JUCHUIIJIMHBI C IIOMOIIIBIO npeno,uaBaTeJm
He saurero, CTy/IeHT BBITIOJHUI HE BCE 3a/IaHUsl, IPEyCMOTPEHHbIE pabodeii MporpaMMoid Hitd
B HE OTYUTAJICSA 00 WX BBITIOJHEHHUH, HE MTOATBEPKIAeT 3HAHHE OCBOSHHOTO MaTepra-
He OCEOCHA Ja ¥ HE YMEET peIIaTh CTaHIAPTHBIC 3aMadll TUCIHILINHEI TaXKe C TIOMOIIBIO Tpe-
IOIaBaTEeIIs
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Kputepun onieHKH TECTOB

Ounenka, ypoBeHb
JOCTHKEHHUS
KOMIeTeH U

Onucanue KpuTepuen

OTAN4YHO, BEICOKHI

ConeprkaHue IpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, IPOJBUHYThIN

CopneprkaHue NpaBUIIBHBIX OTBETOB B TeCcTe HE MeHee 75%

Y IOBIIETBOPHTEIBHO, o
o CopneprkaHue NpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HOPOTOBBIN

HeynosnersopurensHo,

KOMIIETCHIIUS HE ConepxaHue MpaBUILHBIX OTBETOB B TecTe Menee 50%

OCBOCHA

Kpurepuu onieHkH yCcTHOrO onpoca

OueHka, ypoBeHb
AOCTHKEHHS
KOMIICTCHIH i

Onucanue KpuTEpUes

3auTeHo0, BEICOKHUH

CTyoeHT AEMOHCTPUPYET YBEPEHHOE 3HAHHME MaTepuana, YeTKO BhIPa’kaeT
CBOIO TO4YY 3pEHHs IO paccMaTpHBAaEMOMY BOIPOCY, NPHBOJS COOTBET-
CTBYIOIINE IPUMEPHI

3ayTeHo, NPOJBUHYTHIN

CTyneHT AEMOHCTpPHUpPYET YBEPEHHOE 3HAHHME MaTepuaja, HO JIOIyCKaeT
OTJICNIbHBIE TTOTPEITHOCTH B OTBETE

3a4TeHO, MOPOTOBBIH

CTyoeHT AeMOHCTPUPYET CYLIeCTBEHHbIE MPOoOesbl B 3HAHUAX MaTepHuana,
JOIyCKaeT OIMOKH B OTBETaX

He 3adreno,
KOMIIETCHIIMS HE
OCBOCHA

CTYZ[GHT ACMOHCTPUPYCT HE3HAHUC MaTCpuaia, JOIMyCKacT prGLIe OIIno-
KM B OTBCTax

Kputepuu onieHkH penieHus 3aaad

Ouenka, ypopeHb
JOCTHIKEHUS
KOMIIETeHIU I

Onucanue KpuTepUuen

3a4TeHO, BBICOKHI

CTy,Z[eHT YBEPEHHO 3HACT MCTOAUKY U AJITOPUTM PCHICHHUA 3adavu, HEC HOO-
IIyCcKacT OIINOOK IIpu €€ BBITIOJIHCHUU.

3a4TeHO, MPOJABUHY THIH

CTyAeHT B II€JIOM 3HACT METOJAWKY M AJITOPUTM DELICHHS 3aJadd, HE J0-
MycKaeT rpyObIX OUTHOOK MPHU €€ BBHIOTHCHHU.

3a4TeHo, MOPOTOBBIHA

CTy,Z[eHT B ICJIOM 3HACT MCTOJUKY U AJITOPUTM PCUICHU: 3ada4u, AOITyCKa-
€T OIIHMOO0K IIpu €€ BBITIOJIHEHHUU, HO crocobeH HCIIPAaBUTHh UX IPH IMOMOIITH
nmpernoaaBaTeiis.

He 3auteno,
KOMIIETEHIIHS HE
OCBOCHA

CTyneHT He 3HAeT METOAMKY U aJITOPUTM pEIICHUS 3aJayu, JOIMYCKaeT
rpyOBIe OMMUOKH TP €€ BBITIOJIHCHNUH, HE CTIOCOOCH MCIPABHUTh UX TIPH I10-
MOIIIH MIPETIOIaBaATETIS.
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5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHUSI KOMIIEeTeH Ui

5.3.1. OneHo4YHbIC MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTANMHI
5.3.1.1. Bonpocsl K 3K3aMeHYy
He npenycmotpeH.
5.3.1.2. 3agaum K 3K3aMeHy
He npenycmoTpeHsl.
5.3.1.3. Bonpochl k 3a4eTy ¢ OlleHKOIi
He npenycmoTpeHsl.

5.3.1.4. Bonpocsl k 3auery

Komme-

Ne Conepxanue S— NAK
1. | OcHoBbl I POBO, AaHATIOTOBOW U MUKPOIIPOLIECCOPHOUN TEXHHUKH. OIIK-4 34
2. | [IpuHIMIB paboThl MPOCTEUIINX AIEKTPOHHBIX LIETEH. IK-1 312
3. AHanoroBo-1u@poBsie U MUQPPO-aHATOTOBBIC MPEOOPa30BATEIIH. [1K-1 312
4. [IupoTHO-UMITYILCHAS MOTYJISIINS. OIIK-4 34
5. | CtpykTypa npocreiiieii mporpammsl Ha sizbike Cu. IK-1 312
6. Cunrakcuc a3pika Cu. OIIK-4 34
7. CunTtakcuc apudMeTHIecKux onepamnuii Ha si3bike Cu. OIIK-4 V4
8. | CuBHroBBIC OMEepayy U UX 0003HAYCHUE. OIIK-4 34
0. Jlornueckue oneparuu 1, MJIN u UCKJIFOYAIOILIEE NJIN. OIIK-4 34
10. JupexTussl npenporeccopa #include <> u #define — ux rpamorHoe OITK-4 V4
MCIIOJIb30BaHUE.
o T R
12. | Oneparopsl Betienus if() {} else{}, case(). IK-1 312
13. | Tunsl manabIX B a36ike Cu — char, int, float u double. OIIK-4 34
14. | Ipouenyps! u ¢pyHKIHH B si3b1Ke CH. OIIK-4 V3
15. | IIpepriBaHK€ BBIIOJHEHHUS IPOTPAMMBI. OIIK-4 34
16. Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, MPOIIECCOPOB IUPPOBOIT 00pa- K-1 312
601ku curaanos (ITI{OC) u yHuBepcaabHBIX MMPOIIECCOPOB.
17 Turmsl IpecTaBIeHUS YUCEN — IECATUIHOE, IBONTHOE U IIECTHA/IIIA- OITK-4 34
TEPUYHOE.
18. | Tumsl mpeprIBaHMiA. IK-1 312
19. | Peructpsl u HacTpoiika nMpepsrIBaHUI OT TAHMEPOB. [IK-1 312
20. | BHemHue npepbIBaHus. [1K-1 V9
21. | Peructpsl u HacTpoKa BHEITHUX MPEPHIBAaHUH. IIK-1 312
22. | Peructpsl u Hactpoiika ALl mukponpoueccopa ATMega8A. TK-1 312
23, fg;I;I‘CTpBI U YIIpaBJICHUE CKBAXKHOCTBIO UMITY1bCOB IIIMM peryiis- TK-1 V9
24. | Hacrpoiika uatepdeiicoB nepenaun nHGOpMAIIUH. OIIK-4 V3
25. | Peructpsl BBOJa-BBIBOIa MUKPOIIPOIIECCOPOB. [1K-1 312
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5.3.1.5. IlepeyeHb TeM KYpCOBBIX IPOEKTOB (padoT)

He npenycmotpeH.

5.3.1.6. Bonipochl k 3a11MTe KYpCcOBOro npoexra (padorsl)

He npenycMoTpeHsl.

5.3.2. OueHo4YHbIe MaTEPHAJIbI TEKYLIET0 KOHTPOJISI

5.3.2.1. Bonpocsl TeCcTOB

Conep:xanue

Kommne-
TEeHLUA

UK

Ha3zoBute MUHMMAIBbHBIH HAOOP HIEMEHTOB JIEKTPOHHON CHCTEMBI
yIpaBjieHUs] aBTOMOOmIeH?

- JlaTunku, OJIOK yNpaBI€HUsI, UCIIOJIHUTENbHBIE MEXaHU3MBI;

- biiok npaBiieHUs, HCTIOTHUTENIBHBIE MEXaHU3MBIL;

- JlaTunKH, UCTIOJTHUTENIbHBIE MEXaHU3MBI;

- biok ynpaBiienus;

OIIK-4

34

HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKH ICKTPHUIECKOTO TOKA B IIe-
ax?

- Hanpsxenue u cuna Toka;

- ConpoTUBIICHUE U EMKOCTb;

- IITOTHOCTH TOKA M IIOTOK;

- UnpyktuBnocts u 9J1C;

OIIK-4

34

Enununeit usmepenns cuiibl Toka B cucteme Cu sBIsieTCS:
- Amriep;

- Kyion 3a cekyHny;

- BoabT Ha OM;

- BosbT;

OIIK-4

34

Enunannei namepenus HanpsbkeHus B cucreMe CH sBIseTCs:
- Amriep;

- JIxxoynp Ha Kyiion;

- Amriep Ha Om;

- BonbT;

OIIK-4

34

B nens mexny "3emnein” u HanpsbkeHneM nutanus U = 5B ycraHoB-
JIEH JIeNIUTENh HanpsbKeHus ¢ conpoTuniaeHusMu 3 u 12 kOm. Kakoe
HaIpsDKEHUE MOYKHO TTOTYYUTh C JTAHHOTO JISTTUTEINS?

-4 B;

-3 B;

-2B;

-2,5B;

OIIK-4

34

OCHOBHBIMU XapPaKTCPUCTHUKAMHA TTOCTOSAHHBIX PC3UCTOPOB ABJIAIOTCA:

- ComnpoTuBJIEHHE U paccenBaeMasi MOIIHOCTh;
- ConpoTUBIEHNE U UHAYKTUBHOCTB;

- ConpoTUBIIEHHE U EMKOCTb;

- TonbKO CONPOTUBIICHUE;

OIIK-4

34

OCHOBHBIMHU XapaKTEPUCTHKAMH DJICKTPOTUTHUECKHX KOHIECHCATO-
POB SIBIISTFOTCSL:

- EMKoOCTB ¥ onycTHMOE HanpsKeHue;

- EMkocTb 1 conporuBnenne Ha yactore 1kI;

- TonbKko EMKOCTB;

- EMKoCTB M HanpsbkeHHe mpobos;

OIIK-4

34
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BrIBOZIBI 1HO0B HOCAT Ha3BaHUE:
- AHOJ M KaTox;

- baza u smurrep;

- Konnexrop u amutrep;

- 3aTBOP U CTOK;

OIIK-4

34

OCHOBHBIMU XapaKTEPUCTUKAMU CBETOMOJIOB SIBJISIFOTCS:
- [TageHre HanpsHKEHUS U 10Ty CTUMBIN TOK;

- [IBeT 1 1omyCTUMBIN TOK;

- LBeT 1 HanpshkeHue mpooos;

- JlonyCcTUMBIM TOK M CONPOTHUBJICHHUE;

OIIK-4

34

10.

Enununeit nsmepenns: EMKOCTH KOHIEHCATOPOB B cucteme Cu sBIIsI-
eTcs:

- Kyion;

- ®apapn;

- I'enpu;

- Bebep;

OIIK-4

34

11.

Ha xakoe xonnuecTBO HU(POBBIX NMPEACTABICHUI MOXKET pa3ouTh 4-
x outHbi ALIT anexkTpudeckuit curnan?:

- 8’

- 16;

- 256;

- 1024,

OIIK-4

34

12.

Pacumpyiite ab6pesuarypy 1LINM:
- [llnpoTHO-UHYKTUBHAS MOLYJIALIUS;
- [lITexep-MHAYKTUBHBII MOJTyJIb;

- [llaroBo-uMITyJIbCHBIA MOZYJISATOD;

- [IIupoTHO-UMIYJIBCHAS] MOTYJISILIUS;

OIIK-4

34

13.

Ha xakoe konndecTBO HHU(POBBIX MPEACTABICHUN MOXKET pa3OUTh
10-tu 6utHbd AL snexTpudecknii curHan?:

- 8’

- 16;

- 256;

- 1024;

OIIK-4

34

14.

Kakue cBeTo101p1 HA CTAHIAPTHOM CEMHCETMEHTHOM WHANKATOPE
HEO0OXOUMO 3akKe4b, YTOOBI 0TOOPA3UTH YUCIIO 1:

- B, C (0b00000110);

- A, B (0b00000011);

- C, D (0b00001100);

- A, G (0b01000001);

OIIK-4

34
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15.

B cTpykTypy cTtannapTHO# nporpammsl Ha si3bike CU 11 Mukpo-
KOHTPOJUIEPOB BXOJAT:

- [onkroueHue 3aro0BOYHbIX (ailyioB 1 OUOINOTEK, OTIpeIeIeHUs
U1 Ipenpolieccopa, onpeAeIeHue II00albHbIX IEPEMEHHBIX, Mac-
CHBOB M KOHCTAHT, OANPOTrPaMMBbI U (YHKLUH, TTIaBHAS (PYHKIUSA
main;

- OnpeneneHus i Openporeccopa, onpeaeIeHrue rao0aabHbIX me-
PEMEHHBIX, MACCUBOB U KOHCTAaHT, OANPOTrPaMMBbl U (PYHKLIUH,
rIaBHas GyHKIHs Main;

- [lonknroueHue 3aro0BOYHBIX (ailyioB 1 OUOINOTEK, ONIpeIesIeHUe
r7100aIbHBIX TIEPEMEHHBIX, MACCHBOB M KOHCTAHT, MOANPOTPaMMbI U
GbyHKIMH, r1aBHas GyHKIHS Main;

- [onkrouenue 3aroI0BOYHbIX (ailyioB 1 OMOINOTEK, OTIpeIeIeHUs
JUIs TIpenpolieccopa, MoAnporpaMmbl U (PyHKIMH, TIaBHAsA QYHKIMS
main;

OIIK-4

y3

16.

Iepen HekoTOpoi oneparmeii (I = i<<2) mepemenHas i OblIa paBHa
enunuIle. YeMy paBHa MepeMeHHA i TIOCIE ITOU oreparin’?

OIIK-4

V3

17.

Iepen HekoTopoi oneparueii (i += 0b00000111) mepemennast i 6bL1a
paBHa eauHuIe. UeMy paBHa EpEMEHHAs 1 OCIIE ITOM onepanum?

OIIK-4

V3

18.

Iepen HekoTOpoO# oneparueii (1 ++) mepeMeHHas | ObUIa paBHA €U~
Hule. Yemy paBHa nepemMeHHasl 1 ocie 3Toi onepanuu?

OIIK-4

v3

19.

Iepen mekoTopoit oneparueii (1 = 1&(0b00000011)) nepemenHas |
ObL1a paBHa enuHuLEe. Yemy paBHa nepeMeHHasl 1 ociie 3Toi ornepa-
uuu?

OIIK-4

y3

20.

[Mepen HekoTOpOIt oneparueii (i >= 1) nepeMenHast | Obla paBHa
enuHHIEe. YeMy paBHa epeMeHHas 1 mocie 3Toi oneparuu?

OIIK-4

V3
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21.

Iepen HekoTopoit oneparueii (1 = 1|0b00000011) nepemenHas | ObiIa
paBHa enuHuIle. Yemy paBHa nepeMeHHas 1 IOCe ATOH onepanun’?

OIIK-4

V3

22.

[epen nekoTopoit oneparueii (1 = i*0b00000011) nepemenHast i 6bI-
Jla paBHa equHuIE. YeMy paBHA IIepeMeHHast 1 ocJie 3TOM onepanun?

OIIK-4

V3

23.

Yro nmemaet qupektusa #include<>?

- OnpenensieT 3aMEeHy UMEH B KOJIE;

- OnpenenseT NoIKJII0YaeMbIe 3ar0JI0BOYHBIC (paiiibl 1 OMOINOTEKH;
- BKiIroyaeT UKIMYECKOE BBIOJHEHNE KOJA;

- I[aHHaSI I[I/IpeKTI/IBa HEC I/ICHOJIB3y€TC$I B SIBBIKC CI/I,

OIIK-4

V4

24.

UYro nenaer nupektusa #define?

- OnpenensieT 3aMEeHy UMEH B KOJIE;

- OnpenenseT NoKII0YaeMble 3aroJ0BOYHbIE (hailiibl 1 OMOINOTEKHY;
- BkiIrouaeT IMKIMYECKOe BBINOJIHCHUE KOJIA;

OIIK-4

V4

25.

- JlaHHas nupeKkTrBa HE UCTob3yeTcs B A3bike Cu;

Yro nmemaeT qupektusa #begin?

- OnpenensieT 3aMEeHy UMEH B KOJIE;

- OnpenenseT NoIKJIF0YaeMbI€ 3ar0JI0BOYHBIC (paiiiibl 1 OMOINOTEKH;
- BximrouaeT UKJIHYECKOE BEHITIOJIHEHHE KOJIa;

- JlaHHas TMpPEKTUBA HE UCIOJIb3yeTCs B si3bIKe CH;

OIIK-4

V4

26.

3a uro otBeuaeT peructp DDRB muxponpoueccopa ATMega8A?

- CUuTHIBaeT COCTOSIHHE BHIBOJIOB MopTa B;

- YcTaHaBIMBAET COCTOSHUE BBHIBOJOB MIJIM MOJKIIIOUAET MOATATUBA-
IollIUE pe3ucTOphl nopTta B;

- Briitoyaet BHYTpeHHUE MOATATHBAIONINE K HAPSHKECHUIO MUTaHUS
PE3UCTOPHI,

- YcraHaBiIMBaeT HarpaBiieHHe padoThl BEIBOJOB MopTa B (BBOA mitn
BBIBOJT);

I1K-1

312

27.

3a uro otBeuaeT peructp PORTB muxponpoueccopa ATMega8A?

- CUuTHIBaeT COCTOSIHHE BHIBOJIOB MoOpTa B;

- YcTaHaBIMBAET COCTOSHUE BBIBOJOB MIIM MOJKIIIOYAET MOATATHBA-
ollKE pe3uCTOphl nopTta B;

- Briitoyaet BHYTpeHHUE NMOATATHBAONINE K HAPSHKECHUIO MUTAHUS
PE3UCTOPHI,

- YcraHaBiIMBaeT HarpaBiieHHe padoThl BEIBOJOB MopTa B (BBOA mitn
BBIBOJT);

I1K-1

312

28.

3a uro otBeuaeT peructp PINB mukpomnponeccopa ATMega8A?

- CUHUTBIBAET COCTOSTHHE BBIBOJIOB TIOpTa B;

- YcTaHaBIMBAET COCTOSHUE BBHIBOJIOB MIIH MOJKITFOYACT IMOATSATHBA-
IOIIME PE3UCTOPHI opTa B;

- Birtoyaet BHYTpeHHHUE MOATATHBAIONINE K HAIPSHKCHHUIO TUTAHUS
PE3HCTOPEI;

- YcraHaBiIMBaeT HarpasiieHHe padoThl BEIBOJOB mopTa B (BBOA min
BBIBOJ);

I1K-1

312
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29.

3a uro otBeuaeT peructp TNCTO mukpomnporeccopa ATMega8A?
- 3arpy>kaeT 4Mcio B cueT4yukK Ttaiimepa 0;

- YcTaHaBNIMBAET YUCIO UMITYJIbCOB OT OCHOBHBIX TAKTUPYIOIINX
HMITYJIbCOB IpOIECCOpa 10 UCTEUEHUHN KOTOPHIX OyIeT YBETUUYEH
cyeTuuk Taitmepa 0;

- Bkirouaet npepriBaHus OT TaliMEpOB;

- 9TO OCHOBHOM PETUCTP COCTOSTHUS MPOIIECCOPa;

I1K-1

312

30.

3a uro orBeuaet peructp TCCRO mukpomnponeccopa ATMega8A?
- 3arpy’kaeT 4ncio B cueTYuK Taitmepa 0;

- YcTaHaBIMBaeT YMCIO UMITYJILCOB OT OCHOBHBIX TAKTUPYIOIINUX
HUMIIYJIbCOB MPOIIECCOpa M0 UCTEUEHUH KOTOPBIX OYJEeT yBeIU4eH
cyeTyukK Taitmepa 0;

- Bxirouaer npepbiBaHus OT TaMEPOB;

- DTO OCHOBHOM PETUCTP COCTOSHUSI IPOLIECCOPA;

I1K-1

312

31.

3a uro otBeuaeT peructp TIMSK mukporponeccopa ATMega8A?
- 3arpy>kaeT 4ucio B cueT4yuK Taiimepa 0;

- YcTaHaBIMBaeT YUCIIO UMITYJIbCOB OT OCHOBHBIX TAKTUPYIOILUX
UMITYJILCOB MPOIIECCOPa MO UCTEYEHUH KOTOPBIX OyeT yBeInueH
cyeTuuk Taitmepa 0;

- Bkirouaet npepbeIBaHus OT TaliMEpOB;

- 9TO OCHOBHOM PETUCTP COCTOSHUS MPOIIECCOpPa;

I1K-1

312

32.

Kakas komaHa riio0asHO BKJIIOYAET MPEPHIBAHUS TIPH MTOIKITIOYE-
HUM OMOJIMOTEKH npepbiBanuit avr/interrupt.h?

- cli();

- TIMSK=0xFF;

- sei();

- GIFR=0b11111111,

I1K-1

312

33.

C KaKuxX CUMBOJIOB HAYMHAETCS TPOLeIypa 00paboTKH Jr000r0 Ipe-
pBIBaHUS TIPH UCTIONIb30BaHNH OnOnoreku avr/interrupt.h?

- void ISR(...;

- int main(void);

- #define ..;

- #include<..;

OIIK-4

V4

34.

[IpuBenute k AecATUUHOM popme creayroriee ABOMIHOE YHUCIIO:
0b00010010

OIIK-4

V4

35.

[IpuBenute k AecATHUHOM popme creayroriee ABOMIHOE YHUCIIO:
0b00100001

OIIK-4

V4

36.

[TpuBenute Kk AecATHYHON popme crieayroliee JBOUTHOE YUCIIO:
0b00000111

OIIK-4

V4

37.

[IpuBenute Kk AecATHUHON hopme cremyromiee TBOUIHOE YHCIIO:
0b10000110

OIIK-4

V4

38.

[IpuBenute k mecTHaAUATEPUUHON (POpPME CIIETYIOIIEE JBOMUHOE
YHCIIO:

0b00010010

OIIK-4

V4

39.

[IpuBeauTe K mecTHaaATEpUIHON (hOpME CIIEeTyIOIIee TBOMUHOE
YHCIIO:
0b00111111

OIIK-4

v4

40.

[IpuBenuTe K mecTHaAIIATEPUIHON (OopMeE clienyroniee JBOMIHOE
YUCIIO:

0b10100000

OIIK-4

V4
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a1 [IpuBenure k ABOMYHOI Popme criemyromiee AeCATUIHOE YHCIIO:
- |5

OIIK-4

V4

42 [IpuBenute k ABOMYHOI Popme criemyromiee AeCATUIHOE YHCIIO:
- 114

OIIK-4

V4

43 [IpuBeaute Kk IBOMUHON PopMe cieayrolee 1eCATUIHOE YUCIO:
19

OIIK-4

V4

Kaxoe nBonuHoe uucio OyAeT 3anucaHo perucTp BBO1a-BbIBOJA

#include <avr/io.h>

char 1i;
—lint main(void)

{

i=e;

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

©b11111111;

i++;

}

PORTB, nocne BeINOIHEHUS NPEACTaBICHHOr0 Ha pUCYHKE Koja?

OIIK-4

V3

BBITIOJIHCHUSI TIPEICTABIIEHHOTO HA PUCYHKE Koza?
#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 BBojaa-Beisoga PORTB nocie

OIIK-4

V3
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Kakoe uucno Gyner 3anucano peructp BBojaa-Beieoga PORTB nocie
BBITIOJIHEHUS PEICTABIEHHOIO Ha PUCYHKE KoJa?
#include <avr/io.h>

char i;
—-lint main(void)
{
i=20;
46. ?DRB = eb11111111; OITK-4 V3
i--5
PORTB = 1i;
while(1)
{
i++;
}
}
Kaxkoe uncno O6ynet 3anucano peructp BBoga-BeiBoga PORTB mocne
BBITIOJIHEHUS TIPEJICTABIICHHOTO HAa PUCYHKE Koja?
#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 uucno Oyner 3anucano peructp BBojaa-Beieoga PORTB nocie
BBITIOJTHEHHSI TIPEJICTABIIEHHOTO HA PUCYHKE Koza?
#include <avr/io.h>»
char 1i;
—Jint main(void)
{
i = 16;
DDRB = @b11111111;
48. N OIIK-4 v3
i1 -=75;
PORTB = i;
while(1)
{
i++;
}
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49.

Kakoe uucno Gyner 3anucano peructp BBojaa-BeiBoga PORTB nocie
BBITIOJTHEHUS TIPEJICTABICHHOTO HAa PHCYHKE KoJa?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i= 16;
DDRB = ©b11111111;
i=1i+2;
PORTB = i;
while(1)
{

i++;

}

[1K-1

v9

50.

Kakoe uncno Oynet 3anucano peructp BBoja-ssiBoga PORTB nocne
BBIITOJIHECHUS IIPEACTaBIECHHOTO Ha PHUCYHKE koza?

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

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

i++;

[1K-1

v9
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51.

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

i++;

}

I1K-1

Y9

52.

Kakoe uncno Oynet 3anmucano peructp BBona-ssiBoga PORTB noce
BBITTOJTHEHUS MPEJICTaBICHHOTO Ha PUCYHKE Kona?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i= 16;
DDRE = @8b11111111;
i = i*2;
PORTB = i;
while(1)
{

i++;

I1K-1

v9

53.

B nens mexnay "3emueil”" u HanpsbkeHuem nutanus U=5B ycTtaHoB-
JIEH JEIUTENh HANpsKeHUs ¢ conpotuBiaeHusamu 3 u 12 kOm. Kakoe
HanpsbkeHue (B BoibTax) MOYKHO HOJXYYMTh C JAHHOTO JIeuTens?

IK-1

312

54.

Enununeit nsmepenus cuiibl Toka B cucteme CH siBIsIeTCS . . .

I1K-1

312

55.

Enununeit HU3MCPCHUA HAIIPAKCHUA B CUCTEMEC Cu aBusercs. ..

[1K-1

312

56.

EﬂHHHHeﬁ HU3MCPCHUA €MKOCTH KOHIACHCATOPOB B CUCTCMC Cu aBns-
CTCA. ..

[K-1

312

S57.

BbIBOJIBI 1M0/10B HOCAT HAa3BaHUE:!
1. baza u smurrep;

2. Komtektop ¥ aMUTTED;

3. AHOI ¥ KaTox;

4. 3aTBOp M CTOK;

I1K-1

312

58.

Ha xakoe xonnuecTBO HU(POBBIX MPEACTABICHUN MOXKET pa3OuTh 4-
x OutHbld ALIT sanekrpudeckuii curnan?

OIIK-4

V4

59.

Ha xakoe xonmudyecTBO U(PPOBBIX MPEACTABICHUN MOXET pa3ouTh 8-
x outnbiii ALIIT snexTpuueckuii curHasn?

OIIK-4

V4
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Ilepen nexoropoii onepauueit (i = i<<2) mepeMeHHas 1 Obla paBHA

60. | enquaMIe. YeMy (B JeCATUYHOM TIpEICTaBICHNH) paBHa niepemenHas 1 | OIIK-4 V4
1ocJie 3ToM onepauuu?
[Tepen nexotopoit onepanueii (i += 0b00000111) mepemennast 1 6pL1a

61. | paBHa emunuue. Yemy (B IecsiTHYHOM mpeicTaBieHun) paBHa mepe- | OIIK-4 V4
MEHHaJ 1 IOcJIe 3TOH onepanun?
Kakast mupekTrBa BHa4aje mporpaMMsl B si3bike CH onpezienisieT mo-

62. y OIIK-4 | V4
KIJIF0YaeMbI€ 3aroJIOBOYHBIC (haliipl U OUOIHOTEKH?
[Tepen nexoropoit onepamueii (i = 1/0b00000011) nmepemennas i 6p11a

63. | paBHa enuHuLe. Yemy paBHa (B JecsATMYHOM mpezcTaBieHun) nepe- | OIIK-4 V4
MEHHasl 1 TOCJIe ATOU onepariu?

64. Kakas nupektuBa B si3pike CH OTBEYaeT 3a MepeonpeiesieHue UMEH B OITK-4 V4
TeKcTe Koma?

65. Hanmmure nBa cMMBOJIA, OTKPBIBAKOLIUX CTPOYHBIA KOMMEHTAPUN B OIIK-4 V4

KoJze Ha a3eike Cu?
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5.3.2.2. Bonpocsl 1J1s1 YCTHOTO Onpoca

Komme-

Ne Conepxanue — HNAK
1. OcHoBbI TG POBO, AHATIOTOBOW U MUKPOIIPOLIECCOPHOMN TEXHUKH. OIIK-4 34
2. Hanpsixenue u Tok. OIIK-4 34
3. | Pe3ucTopsl u neauteny HanpsKEeHUs. OIlK-4 34
4. Konpaencaropsl. OIIK-4 34
5. | Jnoasr u cBETONOMIBL. OIIK-4 34
6. | Peme. OIIK-4 34
7. | llpuHuMnbs! paboThl MPOCTEUIINX JIEKTPOHHBIX LIEHIEH. OIIK-4 34
8. Amnanoroso-uudpoBsie U HU(Po-aHaNIOroBsie NpeoOdpa3oBaTEIN. OIIK-4 34
9. | lllupoTHO-UMIyIbCHASI MOAYJISALMS. OIlIK-4 | 34
10. | YnpaBiieHue MIaroBbIMU JBUTATEIIAMU OIIK-4 V3
11 ISI:E?/KTypa CEMHMCErMEHTHBIX UHINKATOPOB U OTOOPAKEHHUE YHUCEN Ha onK-4 | v3
12 f[op;lzalt\l;/fnqecxaﬁ WHIUKAIMS Ha IBYXYUCIIOBOW HHIUKATOP C OOIIMM Ka- ornK-4 | v3
13. | Ucnonp30oBanue NOATITUBAIOIIUX PE3UCTOPOB. OIIK-4 V3
14. | Hdpebe3r koHTaKkTOB ¥ 60pHOa C HUM. IIK-1 Y9
Co3gaHue mpoeKTa ¥ HallMCaHue MPOTPaMMHOTO KOJIa B Cpeie pa3pa-
15. 60TI§I/I Atmerl) Studio. Po ’ PP Onk-4 | ¥4
16. | CtpykTypa npocreinniei nporpaMmsl Ha sa3slke CH. OIlIK-4 | V4
17. | Cunrakcuc s3eika CH. OIIK-4 V4
18. | CuHTrakcuc apudMeTHuecKux onepamuii Ha s3bike Cu. OIIK-4 V4
19. | CaBuroBble orepanyu U uX 0003HaYeHHE. OIIK-4 V4
20. | JJornueckue oneparuu U, NJIN u UCKJIITFOYAKOUIEE WJINA. OIIK-4 V4
21 Hupektussl npernpoueccopa #include <> u #define — ux rpamotHoe uc- OMK-4 | V4
MOJIb30BaHUE.
WKJIMYECKHE OIepaIluy ¢ UCIIOab30BaHreM koMan for(;;){},

22 ghile(){}, do{}whri)lelz), break u continue. S Olik-41 v4
23. | Oneparopsr BetBinenus if() {} else{}, case(). OIIK-4 | VY4
24. | Tunel nanubeix B a3b6ike Cu — char, int, float u double. OIIK-4 V4
25. | PesepBupoBaHue mamsTH. OIIK-4 V4
26. | Manuumanusanus U CO3JaHue MEPEMEHHBIX B KOJIE POrPaMMBI. OIIK-4 Y4
27. | Co3naHue MacCHBOB JJaHHBIX Pa3HbIX THUIIOB. OIIK-4 V4
28. | KoHcTaHTHBIE TUITLI JaHHBIX. OIIK-4 V4
29. | IIpouexypsl u dyHKIMH B si3b1ke CH. OIIK-4 | V4
30. | 'maBHas ¢ynkus int main(void). OIIK-4 | V4
31. | IIpepbiBaHuE BBIMOJHEHHS TPOTPAMMBI. OIlK-4 Y4
32. | Ornaaka u onTUMH3ALUS POTPAMMHOTO KOJIa. IIK-1 | V9
33 HHepHI/LI-;I.II/IHH CO3/1aHHs yCTIEIIHBIX MUKPOTIPOLECCOPHBIX CHCTEM YIPAB- | ywe 4 | g
34 TeopeTrnueckre OCHOBBI MUKPOTIPOIIECCOPHBIX CUCTEM PETYJIMPOBAHUS OITK-4 34

U YIpaBJICHHUS.
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35 Oco0eHHOCTH MUKPOKOHTPOJUIEPOB, MPOIIECCOPOB IUPPOBOIT 00paboT- TK-1 312
" | xu curHanos (ITI1OC) n yHMBEpCcaNIbHBIX MPOIECCOPOB.
T a - ajuare-
36. UIIbI MPECTABJICHUS YUCEI — IECATUYHOE, IBOUYHOE U II€CTHAIATE K-1 312
pUYHOE.
37. | OTobpaxxeHne 4uce B MaMsITH MUKPOKOHTPOJUICPOB. IK-1 312
38. | Flash u Eeprom namsith, 1 €€ 0COOCHHOCTH. IK-1 Y9
39, HOpTLI BBOJa-BbIBOJIa MUKPOKOHTPOJJIICPOB ATmegaSA. IIK-1 312
40. | Peructpst DDRx, PORTx u PINXx. [IK-1 312
s OTto0pakeHue Ha CEMUCErMEHTHBII UHIUKATOp HU(P C UCIOJIb30BaHU- ornK-4 | v3
€M MacCHBOB.
14| e i e
42, CIIOJIb30BaHUE JIOTUYECKUX ONEpALUi Jis yIpaBICHUS OTACIbHBIMU ornK-4 | v3
BBIBOJIaMU TIOPTOB.
43. | Tunel npepsiBaHuil. OIIK-4 | V3
44, | Peructpsl 1 HaCTpoOMKa MpEepbIBAHUI OT TaAIMEPOB. IK-1 312
45. | BHeuHue npepbiBaHUA.
46. | Peructpsl n HacTpOKKa BHEUIHUX IIPEPHIBAHUM. IK-1 312
47. | Peructpsr u HacTpoiika ALIIT mukpomnponeccopa ATMega8A. IK-1 312
48. | Peructpsl u ynpasileHHE CKBaXXHOCTBIO UMITyibcoB LIIMM perynsatopa. | OIIK-4 | VY3
49, | Hactpoiika uarepdeiicoB nepenauu HHGOpMaLUH. [K-1 V9
50. | Peructps! u HacTpoiika uarepdeiica SPI. IK-1 312
51. | Peructpsl u HacTpoiika uaTepdeiica oomena TWI. IK-1 312
52. | Peructpsr u HacTpoiika uaTepderica oomena RS-232. IK-1 312
Oome opMareii ¢ ucross3oBanueM one-Wire narepdetica oome-
53 MeH HH(pOpMaIel C UCTIOTb30BAHUEM uHTEepdeit M K-1 Vo
Ha.
54. | Peructpsl BBOJa-BbIBO1a MUKPOIIPOIIECCOPOB. TIK-1 312
5.3.2.3. 3agaum AJ1s1 NPOBEPKU YMEHNH U HABBIKOB
Ne Conep:kaHue Komme- UK
) P TEeHIUS
Hanummre xox, UCHOIHEHHE KOTOPOTO MPHUBEAET K OJTHOBPEMEHHO-
1. | My 3aropaHuio Bcex CBETOJMOJOB, a 3aT€M HX raumieHuto, B o6ecko- | OIIK-4 H3
HEeYHOM 1uKJIe ¢ may3oi 0,25 ¢ (Pucynok 1)
Hanummre koj, UCHOMHEHHE KOTOPOTo MPUBEIET K OJJTHOBPEMEHHO-
2. | my 3axuranuto ceeroanonoB D1-D4, a 3atem D5-DS8, B 6eckoneu- | OIIK-4 H3
HOM 1ukiie ¢ nay3on 0,5 ¢ (Pucynok 1)
Hanummre ko, MCHOMHEHHWE KOTOPOTro MPUBEIET K OJJHOBPEMEHHO-
My 3aropaHHUIO BCEX CBETOAMOJIOB, a 3aT€M MX TalleHHI0, B OecKo-
3. | HeunoMm mwmkie ¢ may3oit 0,25 ¢, ¢ ucnonp3oBanueM Mukpocxemsl | OITK-4 H3
casuroBoro peructpa 74HCS595 u anmmaparaoro moayis SPl mukpo-
KoHTposuiepa (PucyHok 2)
Harmumuire koj, UCTIOTHEHHE KOTOPOTO MPHUBEACT K OJTHOBPEMEHHO-
My 3axuranuio cseroauono D1-D4, a 3atem D5-D8, B Geckoneu-
4. | HoM 1uKIIe ¢ may3oi 0,5 ¢, ¢ UCTOIB30BaHNEeM MUKpocxembl casuro- | OITK-4 H3
Boro peructpa 74HCS595 wu anmaparnoro monyns SPl mukpo-
KoHTpoJuiepa (Pucynok 2)
Hanumure ko, HCHOMHEHHWE KOTOPOTo MPUBEIET K OJJHOBPEMEHHO-
5. | My 3aropaHuio BCEX CBETOJMOJOB, a 3aTeM WX ramieHuto, B 6ecko- | OIIK-4 H3
HEYHOM IukJe ¢ may3ou 0,25 ¢, ¢ UCHOJb30BAaHUEM MUKPOCXEMBI
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casuroBoro peructpa 74HCS595 u mporpaMMHO# peanu3anuu mpo-
tokoa nepenadu SPI (Pucynok 3)

Hamummre ko, HCNIOTHEHNE KOTOPOTO MPUBEIET K OJHOBPEMEHHO-
My 3axkuranuto cBeroauonoB D1-D4, a zarem D5-D8, B Geckoneu-

6. | HOM 1uKIIe ¢ may30it 0,5 ¢, ¢ uCroIb30BaHUEM MUKpOcxeMbl casuro- | OITK-4 H3
Boro peructpa 74HCS595 u mporpaMMmHON peanu3amuy IPOTOKOIA
nepenaun SP| (Pucynok 3)
Hamummure koj, WCMONMHEHWE KOTOPOTO MPUBEACT ITUHAMUYECKOMY
7. | otoOpaxkenuto yucina 1234 Ha 4-x 9ucioBoM cemucermMeHTHOM mH- | OITK-4 H3
qukatope (PucyHok 4)
Hanummre Koj, WCIOJIHEHHWE KOTOPOrO MPHUBEACT TUHAMHYCCKOMY
8. | orobOpaxkenuto uncia 9876 Ha 4-X yucinoBoMm cemucermeHtHom uH- | OIIK-4 H3
qukarope (PucyHok 4)
9 Hanummure koA, KOTOpBIN MO3BOIUT OTOOPA3UTh HA HOMEP HaXaTol OITK-4 3
" | KHOTIKM Ha CeMHCErMeHTHOM nHukaTope (PucyHok 5)
Hamummure koa, KOTOPBIA MO3BOJIUT OTOOpPa3UTh HA CEMUCETMEHT-
10. | HOM MHIUKATOPE KOJMYECTBO HAXKATUI Ha KaKyro-1100 kHonKy (Pu- | OIIK-4 H3
CYHOK 5)
U1
12 pRO/ICP1 PCO/ADCO |22
12 1 pR1/0C1A pc1/aDC1 |-2L
12| pB2/35/0C1B pc2/aDc2 22
121 pB3/MOSI/OC2 Pc3/ADC3 |22
18 1 pBamMISO PC4/ADC4/SDA |—2L
12 pBs/scK PCH/ADC5/SCL |—22
L1 PB6/TOSC1/XTALT PC6/RESET [—22
&1 pPB7/TOSC2IXTALZ
PDO/RXD %
/! )
R[] R[] R R4 R5[] R[] R7[] R8 PD2INTO |22
330] | 330| | 330] [ 330| | 330] | 330| | 330] | 330 12 Apcs PD3/INT1 =
22 1 apcy PD4/TOIXCK |—2—
- PDS/T1 —?0
D102 D3 D41 D51 D64 D7 D8 Te]hner P [
69 ATMEGA8

-+

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

It

Pucynok 3
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B

B S—

I S—

L i U U
[} O e}
ABCDEFG DP 1234
| l
Q1
R1
1
.
1k
R2 Q2
1k 1
ul It: Q3
% PBO/ICP1 PCO/ADCD ii R3
5 pBr/OCIA PC1/ADCT [—5= |—|
<= PB2/5Sioc1B PC2/ADC2 [—=2 Tk
<] Peamosuace PC3/ADCS [—==
<= PBAMISO PC4/ADC4/SDA [—== R4
~i— PBs/sCK PC5/ADCS/SCL [—== Q4
——| PBE/TOSCUXTALY PCB/RESET 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
—=0 O 10 PD2INTO [—= | |
/e o PD3/INT! [— U U
o © 221 soc7 PD4/TOIXCK =& ﬁ:}\
—0 20 PDSTI == | ‘ |
0 O 20 AREF PDB/AIND
28] avee PD7/AINT jtl L<:§J
R | R R3 | R4 | R R R R8 ATMEGAS
10k 10k 10k 10k 10k 10k 10k 10k
PucyHnok S

5.3.2.4. Ilepeuyens Tem peepaToB, KOHTPOJIBHBIX, pacieTHO-TPaguYecKUux pador

He npenxycmotpensl

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-rpaduvecKoii) padoThl

He npexycmortpensl
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5.4. CucremMa onleHUBaHUSA JOCTHKEHUS KOMIIETEHIINIA

5.4.1. Onenka 10cTHKEHHSI KOMIIETEHIMI B X0/1e IPOMEKYTOYHOI aTTecTAlNU

Komnerenuusa OIIK-4
Cnoco0eH NOHNMATh MPUHIMIIBI PA00THI COBPEMEHHBIX HH()OPMAMOHHBIX TEXHOJIOTHI H
HCI0JIb30BATH UX JUIA pPellleHusl 32/1a4 NPo(hecCHOHATBbHOI e TeJIbHOCTH

HNuaukaTtopsl nocruxenus komnerenuuu OIIK-4

Homepa Bonpocos u 3aga4

BOIIPOCKHI 11O

BOINPOCHI K | 33/1a4 K | BOIIPOCHI | KYPCOBOMY
Kon Conepxanue .
IK3aMeHy | 3a4€Ty | K 3a4yery | MPOEKTY
(padoTe)
OCHOBHBIC NPUHIMIIBI U METOJUKHU CO3JaHUsI 1,4,6,8,
34 COBPEMEHHBIX aBTOTPOHHBIX CHUCTEM aBTO- 9,11, 13,
MOGHIIEH 15,17
aHAJIM3UPOBATh OJOK—CXEMbl aJITOPUTMOB
V3 paboThI MUKPOIIPOLECCOPHBIX CUCTEM 14, 24
yHIpaBJICHUSA
CO3/1aBaTh MPOCTEUIINE CXEMbl MHUKPOIPO-
V4 LIECCOPHBIX YCTPOMCTB, IPOU3BOIAUTH UX 7,10
HAaCTPOWKY M PEryJINPOBKY
UCIIONIb30BaHUsl MPO(ECCHOHAIBHOTO MPO-
3 rPaMMHOTO OOECHEYEeHHS Il  CO3JIaHUS i

IIpOMIMBOK M uX 3anucu B [I3Y mukpomnpo-
LIECCOPHBIX CUCTEM YIPaBICHUS

Komnerenus ITK-1
Cnoco0eH OpraHu30BaTh TEXHUYECKOE 00CTY:KMBAHUE U PEMOHT TPAHCIIOPTHBIX U TPAHCHOPTHO-
TEXHOJOTHYECKHX MAIINH W KOMILIEKCOB

HNuaukatopsl nocruxenns komnerenuuu MMK-1

Homepa Bonipocos u 3axa4

OOLIyI0 BHYTPEHHIO CTPYKTYpPY MHKpPO- 3, 5, 120,
312 | mpoueccopos, ¥ CHCTEM HA X OCHOBE 16, 18, 19,
21,22,25
aHAIM3UPOBATh CXEMOTEXHUKY MHKPOIPO-
yQ | HIECCOPHBIX YCTPOHCTB, a TAKIKE AMArHOCTH- 20,23

pOBaTh BO3MOXHBIE MPUYUHBI UX HEUCIIPaB-
HOCTEN
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5.4.2. OueHka 10CTHKEHUSI KOMIIETEHIUI B X0/le TeKYIero KOHTPOJIs

Komnerenmus OIIK-4

Cnoco0eH NOHMMATH NPUHLIMIIBI PA00THI COBPEeMEHHbIX HH(OPMAIIHOHHBIX TEXHOJIOTHI U UCIIOJIb-
30BaTh UX VIS pelleHUsl 32124 NpodeccHOHATbHOIM AesiTeJIbHOCTH

HNuaukaTops! focTukenns komnerenuuu OIK-4

HOMepa BOIIPOCOB M 3a1a4

3agavum aJis

BOIIPOCHI
BOIIPOCHI NMPOBEPKHU
Kon CopnepxkaHue YCTHOI'O .
TECTOB YMCHHMU U
onpoca
HAaBbIKOB
OCHOBHBIC NPUHLMIIBI U METOAUKH CO3JAHUSA CO-
34 PUHN g Aarmt < 1-14 1-9, 34
BPEMEHHBIX aBTOTPOHHBIX CUCTEM aBTOMOOMIIEH
V3 AQHAIM3UPOBATH OJIOK—CXEMBI aNTOPUTMOB PabOTHI | 15-22, 44- | 10-13, 41-
MUKPOIPOLIECCOPHBIX CUCTEM YIPABICHUS 48 43, 48
CO31aBaTh IPOCTEUIINE CXEMbI MUKPOIIPOLIECCOP- 93.95. 33
Y4 | HBIX YCTpPOICTB, IPOU3BOAUTH HX HACTPONKY U 43 58'-65 15-31, 33
PEryJIUpPOBKY '
HCIOJIb30BaHUsl NPO(ECCUOHATIBHOTO IMPOrPAMM-
3 | Horo o0ecrieueHMs Uil CO3JaHUs MPOILIUBOK U UX 1-10

3aiucu B II3Y MuKpomnpoueccopHbIX CHCTEM
yIIpaBICHUS

Kovmnerenmus ITK-1

Cnoco0eH opraHn3o0BaTh TEXHUYECKOE 00CTY:KUBAHUE U PEMOHT TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYECKHX MAIIMH ¥ KOMILJIEKCOB

HNuankaTops! gocTkenust komnerennuu MK-1

Homepa BonpocoB u 3a1a4

O0IIY0 BHYTPEHHIOK CTPYKTYPY MHUKPOIPOLEC- 35-37, 39,
312 | COPOB, H CHCTEM Ha MX OCHOBE 26-32,53- | 40, 44, 46,
57 47, 50-52,
54
AHATM3UPOBATH CXEMOTEXHHUKY MHUKPOIPOIECCOP- 14.32 38
Y9 | HBIX yCTpPOMCTB, a TakKe IUAarHOCTUPOBATh BO3- 49-52 219, éS '

MOXHBIC MPUYUHBI UX HGHCHpaBHOCTeﬁ
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6.1. PexoMenayemasi iureparypa

6. YueOHO-MeTOAM4YecKOe U HH(POPMAIIHOHHOE o0ecriedeHUue TUCHUIIINHBI

Tun Brn

No bubnnorpaduyueckoe onrcanue yaeOHOM

W3JIaHUS
JUTEPaTyPHI
[NonusaeB O. Y. D1eKTpOHHBIE CUCTEMBI YIpaBiIeH!s] OCH3NHOBBIX JIBU-
rarenei: yded. mocoOue sl CTyAEHTOB BY30B, 0Oydaromuxcs IO

1 | manpasnenuro "Arpoumkenepus” / O. WU. [Tommeaes, O. M. Koctukos, | YueOHOE OcHoBHas
O. C. Benpunckwuii; Boponex. roc. arpap. yH-T - Boponex: BI'AY,
2008 - 138 c. [LIMT 3812] [IIT]

Cocuun JI.A. Dnekrpudeckoe, 3JEKTPOHHOE W aBTOTPOHHOE 000pyIo-
BaHUE JIETKOBBIX aBTOMOOWMIEH (ABTOTpOHNKA-3): YIEOHUK IJIs CTyIEH-

o | TOB MAIIMHOCTPOUT. BY30B 1 TEXH. yH-TOB, oOyuyaromuxcs Ha OakanaBpa Vebioe OCHOBHAS

U Maructpa no npod.-odpazoBar. mporpamme "DIEKTPOTEXH. U BIICK-
TPOH. cucTeMbl HazeM. TpaHct. cpencts” / JI.A. Cocaun - M.: COJIOH-
I[TPECC, 2010 - 379 c.

KoHcTpykiust TpakTopoB M aBTOMOOWIJIEH: y4eOHUK AJsl CTYJCHTOB
BBICHIMX Y4eOHBIX 3aBelleHHH, 00ydalomuxcs Mo HalpaBieHuio "Arpo-

3 umkenepus” / [O. U. [lomusaes [u np.]; Boporexckuii TrocyaapcTBeH- VyebHoe Hononnu-
HBIA arpapHbiil yHuBepcuteT ; non pen. O. U. Ilonusaesa - Boponex: TEIIbHAs
Boponexckuii rocy1apcTBEHHBIN arpapHblil yHuBepcureT, 2014 - 259 c.

[LTUT 10649] [1IT]
KoHcTpyKIust TpakTOpoB M aBTOMOOWIIEH: yueOHOe mocobue aiis CTy-

4 | AACHTOB BYy30B, oOyyaromuxcs 1o HanpasieHuo "Arpoumxkenepus” / [O. Vaebioe Hononnu-
W. Ilonusaes [u ap.]; Boponex. roc. arpap. yH-T ; [mog oom. pex. O. U. TeJIbHAasA
ITonuBaesa] - Boponex: BI'AY, 2011 - 429 c. [T 5274] [IIT]

MuxkporpolieccopHasi TEXHHKa B aBTOMOOMIIBHOM TpaHCTOpTe [DJek-
TPOHHBIH pecypc]: METOAMYECKHE yKa3aHHs [0 CaMOCTOsATENbHON pabo-
Te I8 obOyvaromuxcs mo HanpaeineHnro 23.03.03 «DOkcmmyararus MeTom-

5. | TpaHCTIOPTHO-TEXHOJOTHIECKUX MAIllMH W KOMIUIEKCOB» / Boponex-

. . N 4ecKoe
CKHH TOCYJIapCTBEHHBIN arpapHblil yHuBepcureT ; [cocT. A. H. Ky3He-
1oB] - Boponex: BopoHexckuii rocynapcTBEHHBIN arpapHblii yHUBEP-
cutet, 2020 [IIT] URL: http://catalog.vsau.ru/elib/metod/m153841.pdf
Bectauk BopoHeXCKOro TocyJapCTBEHHOTO arpapHOTO YHUBEPCHUTETA: Meptio-

6. |TeopeTHUECKUI U HAYyYHO-TIPAKTUYECKU KypHai / BopoHex. roc. arpap.
yH-T - Boponex: BI'AY, 1998- JIHeCKoe
Texnuka u 0060pyAOBaHHE UIA Cella: €KEMECSYHBI HAaydYHO MPOU3BOJ-

7. |cTBeHHBIH W HMH(pOPMALMOHHO-aHaIUTU4ecKuil xypHan / ®IT'BHY «Po- Hepuo-
cuadopmarpotex» - Mocksa: ®I'BHY «Pocundopmarporex», 1997- JecKoe
ABTOMOOMIIbHAS MPOMBIIIEHHOCTb: €)KEMECIYHbIN Hay4HO-

8. |TexHmueckuii )xypHan / MuHHCTEpCTBO 00pasoBanus U Hayku PD, OAO Hepuo-
«ABTtocenpxo3mani-XoiaauHr» - Mocksa: MamuHocTtpoenue, 1930- JIHeCKoT

6.2. Pecypcol cetu UnTepHeT
6.2.1. DaeKTpOHHbIEe OUOJIHOTEYHbIE CHCTEMbI

Ne Ha3Banue Pasmemenune

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

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

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

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

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

6 | Daekrponnas Oubanoreka 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. IIpodeccnonaibubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CHCTEMBI

Ne Hazsanue Agnpec nocryna

1 |IlopTan OTKpPHITHIX JaHHBIX PO https://data.gov.ru/

2 |Tloprtas rocy1apcTBEHHBIX YCIYT https://www.gosuslugi.ru/

https://Texakcnept.caift/sistema-

3 |IIpodeccronanbubie cripaBoyHbIe cucTeMbI «Komeke» kodeks

4 | ArpapHast poccuiickasi ”HQOpMAIHIOHHAsI CHCTEMA. http://Aww.aris.ru/

5 HupopmanmoHHas cucteMa o celibCKOX03sICTBEHHBIM http://agris fao.0rg/

HayKaM M TEXHOJIOTUSIM
6.2.3. CaiiTbl 1 HHPOPMALMOHHbIE IOPTAJIBI

Ne HasBanne Pasmemenne

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

2 | Poccwuiickoe x03s1#icTBO. CenbX03TeXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bami myTeBoAMTENb B MUPE TEXHUKH http://techserver.ru/



https://www.gosuslugi.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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7. MaTepuaJIbHO-TeXHHYECKOE H MPOrpaMMHoe obecneyeHue TUCIUNINHBI

7.1. lloMeenusi 1J151 BeJleHUs1 00Pa30BaTeJIbHOI0 NMpoiecca U 000py10BaHUe

HaumeHnoBanue noMeueHui 1uisi IpOBEAEHUS BCEX BU-
JIOB Y4€OHOM eITeIbHOCTH, IPEyCMOTPEHHON y4ue0-
HBIM IJIAHOM, B TOM YHCJIC ITIOMEILICHUS JJII CAMOCTOS-
TEJIHLHOUN pabOThI, C YKA3aHHEM MEePEUHs OCHOBHOTO
o0opyoBaHusl, y4eOHO-HATJISTHBIX TOCOOUI B UCIIOJIb-
3yeMOr0 IMPOrpaMMHOT0 00€CTICUCHUS

Anpec (MeCTOMONI0XKEeHHE) TToMelIe-
HUH JIJIs TIPOBEICHHMSI BCEX BUIIOB
y4eOHOM AesITeNbHOCTH, IPEyCMOT-
pPEHHOI y4eOHBIM IUIaHOM (B CiIy4ae
peanuzanuu 00pa3zoBaTeNbHOM MPo-
IrpaMMEbI B CETEBOH (hopMe JOTIOTHH-
TEJIHHO YKA3bIBACTCSI HAUMEHOBAHUE
OpTraHM3aIfK, ¢ KOTOPOU 3aKJTFOUCH
JIOTOBOP)

VYyeOHast ayauTopus Ajsi MPOBENEHUS Y4eOHBIX
3aHATUI JEKIIMOHHOIO THUIMA: KOMIUIEKT yueOHOH Mebe-
¥, JIEMOHCTpAaIllMOHHOE oOopyaoBaHue, Yy4ueOHO-
HarJs1iHble TocoOus

VYyeOHast ayauTopus Ajsi MPOBENEHUS Y4eOHBIX
3aHATUI JEKIIMOHHOIO THUIA: KOMIUIEKT yueOHOH Mebe-
7Y, JEMOHCTPAllMOHHOE OOOpy/IOBaHHE H Yy4eOHO-
HarJsIHble TOCOOMS, IPe3eHTAllMOHHOE 000y 10BaHHUE,
UCIIOJIb3yeMOE  MporpaMMHOe  oOecrieueHne  MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIunexc bpaysep / Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice, AST Test

JlaGoparopusi, yaeOHass ayIUTOpHs ISl MPOBEIe-
HUSl y4eOHBIX 3aHATHH: KOMIUIEKT y4yeOHOW Mmebenn,
JIEMOHCTpAIlMOHHOE  O0OpyJoBaHWE, W  y4eOHO-
HarjaJgHble 1MOCOOMs: YCTAaHOBKA JJISl ONpeAeIeHUs COo-
JiepKaHusl BOABI B HEPTETPOIYKTaX METOJOM BBINTAPH-
BaHU,YCTAHOBKA JUIs ONpEJeNeHHs] TeMIepaTypsl IO-
MYTHEHHSI ¥ Havaja KpPUCTAJUTM3AINN JU3EITBHOTO TOTI-
JuBa, IpUOOp s PPaKIMOHHON PA3TOHKH, TPUOOP AT
OTIpEeNIeNICHNs] KUHEMATHYeCKOW BS3KOCTH HeTerpo-
JTYKTOB,IICHETPOMETp JJsl IUIACTHYHBIX CMa30K, yCTa-
HOBKA JIJISl OTPENENICHUS TEPMOOKHCIIMTENBHOW CTa-
OunmbHOCTH ~ Macen MmetoaoM [lamok, ycTaHoBKa JUIs
OTIPENIEIICHUS] TEPMOOKUCIIUTEEHOW CTAOMIBHOCTH MO-
TOPHBIX MaceJ, ra30aHaIn3aTop, MIacCTOMEp, YCTAaHOBKA
JUTSL OTIPEIeNICHHs TeMITepaTyphbl BCIBIIIKH M BOCTIIIAME-
HEHMs, TpUOOp Ui OINpENesICHUs] COAEPKaHUS CMOII,
YCTaHOBKA JUIS OTIPE/ICIICHUST TEMITEpaTyphl Karuiernaie-
HUS

[Tomermenue mJisi caMOCTOSITENIBHON PabOThI: KOM-
IUIEKT y4yeOHOW MeOenu, KOMIBIOTepHas TEXHUKa C
BO3MOKHOCTBIO MOJKIIOYEHUsI K cetu "HHrepHer" u
o0ecrieyeHHeM J0CTyla B AJIEKTPOHHYIO HH(pOpMalu-
OHHO-00PA30BaTENIbHYIO CpEIy, HCIOJIb3yeMOe Mpo-
rpammHoe oOecrnieuenne 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 o6macts, r. Bo-
poHex, yi. Tumupszesa, 13

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

394087, Boponexckas ob6macTs, r. Bo-
poHex, yn. Tumupszesa, 13, a.227

394087, Boponexckas ob6macTs, r. Bo-
pouex, yn. Tumupszesa, 13, a.219 (c
16 no 20 u4.)
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obecrieueHreM JIOCTyma B JJIGKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTENbHYIO Cpedy, HCIOJIb3yeMoe IIpo-
rpammHoe obecnieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, fu-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

BO3MOXHOCTBIO MOJKIIOUeHUs K cetu "HuTepHer" u
o0ecrieyeHreM JI0CTyla B AJIEKTPOHHYIO WH(pOpMaIu-
OHHO-00PA30BaTEIbHYIO Cpely, HCIOJIb3yeMOe Mpo-
rpammHoe obecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[TomerieHne s caMOCTOSATENIbHON paboThl: KoM-|394087, Boponexckas o0nacts, T. Bo-
IJIEKT y4eOHON MeOenn, KOMIbIOTEpHas TEXHHKa C|poHex, yia. Tumupszena, 13, a.321 (c
BO3MOKHOCTBIO ToakitoueHust k cetu "HMurtepuer" u(l6 mo 20 4.)

[Tomemenue miist caMocToATeNbHON paboThl: kKoM-{394087, Boponexkckas o6macts, T. Bo-
IUIGKT y4eOHOW MeOenn, KOMIBIOTEpHAas TEXHHKAa C|pOHEX, yi. MuuypuHa, 1, a.232a

7.2. IIporpaMmMHoOe oGecnieyeHue

7.2.1. [IporpaMMHOe obecriedeHne 001Iero Ha3HAYEeHU s

No HasBanue

Pa3zmerenne

1. |Oneparmonnsie cucteMbl MS Windows / Linux (ALT Linux)

TIK B nmoxanpHoOl cetuu BI'AY

[MakeTs! oducHbix npunoxeruit Office MS Windows /
OpenOffice / LibreOffice

TIK B nokanwpHOI1 cetu B'AY

[Tporpamms! utst mpocmoTtpa ¢aitnos Adobe Reader / DjVu
Reader

TIK B nokanepHOI1 cetu B'AY

bpaysepsr SAnnexc bpaysep / Mozilla Firefox / Internet Ex-
"|plorer

TIK B noxanpHOI cetu BTAY

. |AnTUBHUpYyCcHas nporpamma DrWeb ES

TIK B noxanpHOI cetu BI'AY

TIK B nokanesHOI1 cetu B'AY

. |MyneTumenna npourpsiBatenb MediaPlayer Classic

TIK B nmoxaneHO¥ cetut B'AY

. |Ilnatdopma onnaitH-o0yueHus eLearning server

TIK B noxanpHOl cetu BITAY

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

.|Cuctema komnprotepHoro tectupoBanust AST Test

TIK B nmokxaneHO¥ cetuu B'AY

7.2.2. Cnennaan3npoBaHHoOe POrpaMMHoOe o0ecriedyeHue

Ne HasBanue

Pazmemenne

1 |MathCad 2001

IIK B noxanpHoOii cett B'AY
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8. Me:xaucuuniuHapHblie CBSI3U

Jucriuruinna, ¢ kotopoit Heooxo- | Kadenpa, na kotopoii npenonaer- | PUO 3aBemyromiero
JMMO COIJIACOBAHUE Csl AMCLIMILUIMHA kagenpoi
b1.0.30 «O061mas 31eKTpoTeXHUKa
HI P DNEeKTPOTEXHUKU U aBTOMATUKH Adonnues [I.H.

H DJICKTPOHUKA»
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Ipuiaoxenue 1

JIMCcT mepuoanyecKux NpPoBepoK padoyeil mporpaMmbl

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

JIOJDKHOCTHOE JIUIIO,
MIPOBOJMBIIIEE
nposepky: ©.1.0.,
JOJDKHOCTD

Jata

[ToTpebHOCTH
B KOPPEKTUPOBKE
yKa3aHUEM COOTBET-
CTBYIOIINX Pa3/ielioB
paboueii mporpaMmbl

Nudopmanys o BHECEHHBIX
U3MEHEHHUAX
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