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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpr0 IUCLUIUIMHBL SBJIETCS MW3yYEHHE M IIOJyYEHHE IPAKTUYECKUX
HAaBBIKOB B CIIEAYIOLIUX HAIIPABICHUAX:

- TMPUHOUOB TOCTPOEHUS W COBPEMEHHBIE METOJIBl ITPOCKTUPOBAHMS
MUKPOIPOLECCOPHBIX U MUKPOKOHTPOJUIEPHBIX CUCTEM;

- apXUTEKTypa COBPEMEHHBIX MUKPOIPOLECCOPOB U MUKPOKOHTPOJLIIEPOB;

- Oa3oBble cxeMbl BKIOUYEeHHs U TectupoBanus MIIC;

- IPOTrPaMMUPOBAHUE MHUKPOIPOLECCOPOB U MUKPOKOHTPOJUIEPOB;

- pa3paboTKa BCTpPaMBaEMbIX CHUCTEM YIIPABICHHUS Ha OCHOBE COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB

- pa3pabOTKM M TECTUPOBAHUS BCTPAUBAEMBIX CHUCTEM C JaTdydKaMud U
VCIIOJIHUTEIbHBIMA MEXaHU3MaMHU.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

B mpouecce oOydeHHsI CTyAE€HTbI 3HAKOMATCS C TEOPHEH MPOEKTHUPOBAHMS
y3JI0B U 3JIEMEHTOB BCTPAaBAE€MBbIX CHUCTEM, CIIOCOOAMU OpraHM3alUHM BBIYUCICHUN
u yIPaBICHUS Ha 0aze COBPEMEHHBIX MUKPOIPOLECCOPHBIX u
MUKpPOKOHTPOJUIEPHBIX CpeAcTB. llomydaroT HaBbIKM B pa3zpabOTKE BCTPOEHHOTO
porpaMMHoOro obecrneueHus. M3ydaroT COBpEeMEHHbIE alIaparHble M MPOrpaMMHBIE
CpEICTBAa MOJAECPKKH NPOEKTUPOBAHUS MHUKPOIPOLECCOPHBbIX cucTteM. llomydator
MPAaKTUYECKUE HABBIKM  pa3paboOTYMKa BCTPOEHHBIX MPOTrPaAMMHO-ANIApaTHbIX
KOMILJIEKCOB. [ OTOBSTCS K pEHIEHUIO CIEYIOUIUX MPO(ECCHOHATBHBIX 3a1ay:

Hay4Ho-uccnenosarensckas I€ATE€IbHOCTD

-  W3y4YCHHE HAYyYHO-TEXHHYECKOHW HH(POpPMAIMH, OTEYECTBEHHOTO U
3apy0e>KHOT0 OTbITA [0 TEMATUKE UCCIIEI0BAHMUS;

- MareMaruyeckoe MOJEIUpPOBaHUE IPOLECCOB U OOBEKTOB Ha 0Oase
CTaHJAPTHBIX MAKETOB aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEI0BAHMIA;

- MIPOBEJICHUE AKCIIEPUMEHTOB I10 33laHHOM METOJMKE M aHaIU3 PE3yJIbTaToB;

- TpOBEIEHUE U3MEpPEHUH U  HAONIOJEHUW, COCTaBICHHE  OMUCAHUS
IPOBOJIMMBIX HCCIIEIOBAHUM, IOATOTOBKA JAHHBIX JJI COCTaBJIEHUS 0030pOB,
OTYETOB M HAayYHBIX IyOIMKalIHii;

- COCTaBJICHME OTHYETa MO BBINOJIHEHHOMY 3a[aHuI0, y4acTHE BO BHEIPEHUU
pe3yJIbTaToOB UCCIIEIOBAHUI U Pa3paboOTOK;

[TpOEKTHO-TEXHOIOTHYECKAs IEATEIbHOCTD

- IPUMEHEHHE COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEACTB IpHU pa3pabOTKe
MIPOrPaMMHOTO U alIapaTHOro o0ecrneyeHusl.

- HCIIONIB30BaHWE CTAHIAAPTOB M THIIOBBIX METOAOB KOHTPOJS U OLICHKH
Ka4yecTBa IPOrpaMMHON IPOIYKIUH.

- yyactue B paboTax IO aBTOMAarH3allid TEXHOJOTMYECKUX MPOLECCOB B XOJ€
IIOJATOTOBKH ITPOU3BOJICTBA HOBOM IIPOAYKIUH.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX

o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

IIK-1: Cnoco0eH ocyniecTBJIATh KOHIENTYaJbHOe, QyHKIMOHAJIbLHOE U JIOTHYeCKoe
NMPOeKTHPOBAHME MPOTPAMMHBIX, IPOrPAMMHO-ANNAPATHBIX,
HH(POKOMMYHUKALMOHHBIX CPeICTB BHIYUCINUTEILHOH TEXHUKH U HHTErPallMOHHBIX

pemieHui

IIK-1.1: 35aTe MeTOHI,
CpCI[CTBa 1 TCXHOJIOTUHN
MTO3BOJISIFOIIME BBIITOJHATH
KOHLIGHTyaJIBHOe,
(GYHKIIMOHATBHOE U JIOTHYECKOE
MIPOEKTUPOBAHUE
MIPOTPaMMHBIX, IPOTPAMMHO-
arnraparyelx,
WH()OKOMMYHHUKAITMOHHBIX
Cpe,Z[CTB BLIHHCHHTQHBHOﬁ
TEXHHUKU U UHTETPALIMOHHBIX
peLeHuit

3HaTh aHATOTOBYIO M IU(PPOBYIO CXEMOTEXHHUKY, OCHOBBI
ANIEKTPOHHUKH U DIICKTPOTEXHUKH;

3HaTh TEXHOJIOTUH U3TOTOBIICHHS SJICKTPOHHBIX CPEJICTB
B 00bEMeE BBITIOJTHAEMON (QYHKINY;

3HaTh NpaBHiIa ¥ HOPMBI 3aIIUTHl 000PYA0BaHUS OT
BIIMSIHUSL CTATHYECKOTO 3JIEKTPUUECTBA, IEKTPHUIECKUE
PEKUMBI U YCIIOBHS 3KCIUTYaTalllH SIEKTPOHHON
KOMIIOHEHTHOM 0a3bl.

[TIK-1.2: YMeTh oCcynecTBIATh
KOHLIETITYaJIbHOE,
(GYHKIIMOHAIBHOE U JIOTHYECKOE
MIPOEKTUPOBAHUE
MPOTPaMMHBIX, TPOTPAMMHO-
anmaparHbIX,
WH()OKOMMYHUKAITMOHHBIX
CPE/CTB BBIUNCIUTEIBHOU
TEXHUKH U UHTETPAITUMOHHBIX
peLeHni

YMeTh onpenensTh ONTUMATIbHBIE YCIOBUS
9KCIUTyaTal[H JIEKTPOHHON KOMIIOHEHTHOM 0asbl;
YMeTh MOJeNnUpOoBaTh IEKTPUUECKHUE CXEMBI LIMPPOBBIX
YCTPONCTB;

YMeTh NpOeKTUPOBATh AEKTPUUECKUE CXEMBI
JIOTHYECKHX JIEMEHTOB, pealu3yrolle TpedyemMble
Joruyeckue QyHKIUU.

I1K-1.3: Baanets HaBbIKaMu
KOHLIETITYJIbHOTO,
(GYyHKIIMOHAITBHOTO U
JIOTUYECKOTO MPOEKTUPOBAHUS
MIPOTPaMMHBIX, TPOTPAMMHO-
anmaparHbIX,
WH()OKOMMYHHUKAITMOHHBIX
CPE/ICTB BBIUYUCIUTEIHHOM
TEXHUKH U UHTETPAITMOHHBIX
peleHui

HMeTp HaBBIKK yTpaBIEHUS POIECCOM
MIPOSKTUPOBAHUS ¥ IPUMEHEHHS OTPAOOTaHHBIX
TEXHUYECKUX PEIICHUI Mo pa3paboTKe MpOrpaMMHOTO U
arraparHoro o0ecTeueHus, IS PeIICHHs 3aa4
nnudpoBoit 00pabOTKH CUTHAIOB;

NMeTs HaBBIKK (HYHKIIMOHATHHO-JIOTHYECKOTO
MOJIETTUPOBAHUS U TECTUPOBAHUS CXEMOTEXHUYECKUX U
KOHCTPYKTOPCKHX MPOEKTOB 3JEKTPOHHBIX CPEJICTB,
AMEKTPOHHBIX cucTeM U CD-0JI0KOB;

HMeTh HaBBIKK OTPAOOTKH U OTIIAIKH
CXEMOTEXHUYECKUX U KOHCTPYKTOPCKHUX IIPOEKTOB
AJIEKTPOHHBIX CPEJICTB, MEKTPOHHBIX cUCTeM 1 CD-
OJIOKOB.

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy TUCUUILIMHBL Pycckuil.
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Jucuurnnuna (Moyib) peanusyercs ¢ npumeHenuem D0 u JIOT

URL-anpec u Ha3BaHHE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=13830.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 0,72 (26)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTHYCCKUE 3aHATHS 0,28 (10)
naboparopHbie paboTh 0,22 (8)
CamocrosiTesqbHas padora 7,02 (285)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE Jla
(KIT)
KypcoBas padora (KP) Her
IIpomexyTounasi arrecranus | 0,36 (13)

(3auéT) (Ax3ameHn)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA
3aHaTus
IEKIIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC 3N0C 3UO0C
1. Paznea 1. OcHOBHBIC NOHATHS U onpeaeneHusa. Opranuzanys ¥ apXUTEKTYPbl MUKPONIPOLECCOPHBIX cucTeM. MuKponpoueccop -
1. Tema 1. BBenenue. Tema 2. bazoBas apxutexrypa
MUKpPOIIPOLIECCOPA U OpraHU3alMsl MUKPOIIPOLIECCOPHBIX 1
cucreM. Tema 3. Opranu3auus NporpaMMHOIO yIPABICHUS
2. Tema 1. Beeaenue. OcHoBbl paboTsl B AVR Studio.
Co3znanue npoekTa. 3amycK U OTIajIKa. 1
Cuctemsl cuncienus. Peructp daaros. Opranuzamnus
BETBJIEHUSI IPOTPaMMBI.
3. Tema 2. ba3zoBast apXUTEKTypa MUKpPOIIpOLIEccCopa U 10
OpraHu3alys MUKPOIIPOLIECCOPHBIX CUCTEM
4. Tema 3. Opraausauusi IpOrpaMMHOIO YIIPABJICHHUS 10
2. Paznen 2. Opranusanysi NoACHCTeM NAMSTH, PePbIBAHMI, NAPAJJIeIbHOI0 U N0CJIeI0BATEJILHOI0 BBOJa- BHIBO/IA.
1. Tema 4. [TamTh MUKpPOTIPOLIECCOPHBIX cucTEM. CUCTEMBI 1
npepbIBaHUN 1 0OMEHa TaHHBIMU




2. [Iporpammuas mozaenb AVR KOHTpOJIIEpOB.
Peructposerii daitn. [TamsaTs qaHHBIX.

Omnepanuu 1Mo padoTe ¢ MaMATHIO TaHHBIX. JJUPEKTHBBI
KOMITUJISITOPA.

3. IIporpamMmHast mozenib AVR koHTposepoB. Peructpel
BBOJa/BhIBOIA. CTeEK.

Omnepanuu 1o paboTe ¢ perucTpamMmu BBOAA/BBIBO/IA.
Omnepanuu 1o padboTe co cTe-KoM. JIUpeKTUBBI
KOMITHJISITOPA, MAaKPOCHI.

4. Tema 4. [TamsATb MUKPOIIPOIIECCOPHBIX cUCcTeM. CUCTEMBI
npepbIBaHUN 1 0OMEHA TaHHBIMU
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3. Paznea 3. OnHokpucTajibHble MUKPO-OBM, KOHTpOJLJIEPBI M KCHCTEMBI

Ha KPUCTAJLJIE», OpraHM3alnuga u 0CO0EHHOCTH

1. Tema 5. Opranuzanus U apXUTEKTypa COBPEMEHHBIX
MHUKPOKOHTpouiepoB. Tema 6. TakTupoBanus u
CHUHXPOHM3AIMs], CUCTEMBI cOpOCa U OpraHu3alys
anpecHoro npocrpanctsa. Tema 7. ApxutekTypa 8-Mu
pazpsiiHbIx AVR-MHKpOKOHTpOsiepoB pupmsl Atmel.

2. Tema 8. SI3bIk accembiuepa /uis 8- paspsIHbIX
MUKPOKOHTpOJIIepoB Atmel. OcHOBHBIE KOMaH/IbI, PYHKITUN
U TUpeKTUBbl. OpraHu3aiys B3auMoJIeHCTBUS C

namsaTeio. Tema 9. [lepudepuiinbie KOHTPOIUIEPHI s
nporeccopoB Atmel. TaliMepbI-cueTYUKH, BCTPOSHHBII
IporpamMMarop.

3. [Toptsl BBoga/BeiBOIa. EEPROM.
Omneparuu 1mo padboTe ¢ mopTamu BBOJa/BbIBoIa. Oriepariuu
sanucu/urenuss EEPROM. TloamporpaMMer.

4. ITopTs! BBOJA/BBIBOAA. KHOIIKM M HHAMKATOPBI.
Omnepanuu 1o paboTe ¢ MopTaMu BBOIA/BBIBO/IA.
[Toamporpammsl.




5. Tema 5. Opranuzauusi 1 apXuTEKTypa COBPEMEHHBIX

20
MUKPOKOHTPOJUIEPOB
6. Tema 6. TakTHpOBaHUS M CHHXPOHU3ALIMSI, CUCTEMBI 15
cOpoca 1 opraHu3anus aapecHoro NpocTpaHCcTBa
7. Tema 7. Apxutekrtypa 8-mu paspsaabsix AVR- 15

MHUKPOKOHTPOJIIEPOB GrpMbI Atmel

8. Tema 8. SI3b1k accemOuepa i 8- pa3psAIHBIX
MHUKPOKOHTpOJIepoB Atmel. OCHOBHBIE KOMaH 1bl, QYHKIIUN 15
U AupeKkTuBbl. OpraHu3aiys B3auMOJICHCTBHS C TAMSTHIO.

9. Tema 9. [lepudepuiinbie KOHTPOIUIEPHI JIJIST TPOLIECCOPOB

. . 15
Atmel. TaiiMepbI-cueTYNKH, BCTPOSHHBII IporpaMmmarop.

4. Paznea 4. IlporpaMmmMHoe obecriedeHMe MUKPOKOHTPOJLJIEPHBIX CHCTEM. SI3bIK HU3KOYPOBHEBOI'0 MPOrPaMMHUPOBaHMSL.

1. Tema 10. IIporpammHoe oOecriedeHrEe BCTPAUBACMBbIX
CHCTEM KOHTpOJIS M yrpaBieHus. [Ipumepsl mpoekToB. Tema
11. PazpaboTka npaiiBepoB nepupepuiHbIX yCTPOMCTB.
[Tpumeps! MporpaMMHO-aNIapaTHIX PELICHUH
(monkiroYeHne U(pPOBHIX AATYUKOB, CPEICTB
BU3YATH3AI[MN ¥ UCTIOIHUTEIBHBIX MEXaHU3MOB)

2. Taiimepsl-cueTuuku. [IpepsiBanus. Taiimep-cueTuuk 0.
Peructpsl a1 paboThl ¢ TalilMepaMu-CUETYHKAMU. 2
O06paboTka mpepbIBaHU .

3. Tema 10. IIporpammHoe obecriedeHre BCTpauBacMbIX

15
CHUCTEM KOHTpOJIA U ynpasieHus. [Ipumeps! mpoekToB.

4. Tema 11. PazpaboTka apaiiBepoB nepudepritHbIX
ycTporcTB. [IpuMepsl IporpaMMHO-aINIaparHbIX PELICHUR
(moxkmodeHre MUQPOBHIX TaTIUKOB, CPEICTB
BU3YAITU3aIlMH U UCTIOTHUTEILHBIX MEXaHIU3MOB)

15

5. Pa3nen 5. AnnapaTHoe M MporpaMMHoe odecriedeHne NMoAJeP:KK1 NMpoeKTHpPoBaHusl. /IpaliBepbl nepudepuilHbIX YCTPOICTB.




1. Tema 12. OumdpoBKa aHATOTOBBIX CUTHAIOB.
Bcerpoennsbie Ha kpuctami, AL - mocnegoBarenbHOTO
MPUOIIKEHUS.

2. Tema 12. OmudpoBKa aHATOTOBBIX CUTHATIOB.
Bcerpoennsbie Ha kpuctai, AL - mocnenoBarensHOro
MPUOITIKEHUS.

15

3. BHemnue npepsiBaHus. Peructpsl 11t paboThl
BHEITHUMH TTpepbiBaHusAMU. OOpaboTKa MpephIBaHMiHA.

4. Baemnue npepsiBanus. Peructpsl a1 paboTsl
BHEIIHUMH ITpepbiBaHusAMU. OOpaboTka mpepbIBaHUA.

5. BHemrnue npepbiBanus. Peructpsl 11t paboThl
BHEITHUMH TIpepbiBaHusAMH. OOpaboTKa MpephIBaHUM.

20

6. Paznesn 6. MukponpoueccopHbie CHCTEMbI € TaTYUKAMM.

1. Tema 13. AHanoroBsle JaTUUKU U YCUITUTENH 151
HopMupoBaHus curHanoB.Tema 14. IIporpammuo -
armaparHble peIeHus ISl COMPSHKEHUS
MUKPOKOHTPOJIJIEPOB € AardyukaMu. [Ipumepsl MpoeKToB.

2. Ananoro-uudpoBoit mpeodpazoBareb
Peructpsl ans pabotel 1 HacTpoiiku AL OnuHouHBIH 1
HUKINYECKUH PEXKUMBI.

3. AHaoro-1udpoBoit mpeodpazoBareib
Peructpsl anst pabotel 1 HacTpoiiku AL, OnuHOouHBIH 1
HUKINYECKUH PEXKUMBI.

10

4. Tema 13. AHaIOrOBBIE AAaTYMKU U YCUITUTETU JJIs1
HOPMHPOBAHUS CUTHAIOB

10

5. Tema 14. IIporpammHO -amnmnaparHble peeHus 1is
CONPSIKEHUS] MUKPOKOHTPOJUIEPOB € aTduKaMu. [Ipumepsr
IIPOEKTOB

12

7. Paznen 7. MeToabl npueMa U 00pad0TKi HH(POPMATHBHBIX CHTHAJIOB € 1aTYHKOB.
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1. ZKuakokpuCTaIn4eCKUi NHIUKATOP

. . 1
Peructpsr aiist pabotsl u HacTpoiiku XKKU. [paiisep XKKU.
2. Pexxumbl paboThl TaiiMepa-cuetynka 0. Pabora c 1
ocrutorpagom.
3. PaboTa c BHEIIHUM TaKTOBBIM F€HEPATOPOM. 2

4. )KuIKOKpUCTATITUYECKUI HHIUKATOP

Peructpsl ans padotsl u HacTporiku XKKU. paiiep KKU. 12

5. Pexxumsbl paboTsl TaliMepa-cuerurka 0. PaboTta c 10

ocuuiiorpagom.

6. PaboTa ¢ BHEIIHUM TaKTOBBIM F€HEPATOPOM. 10

7. Uatepdetic 12C. 10

8. KypcoBoe npoextupoBaHue 36
Bcero 8 10 285

11




10.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Henomusmmii O. B., Xabapos B. A., Cuporununa H. 1O.
Mukpo37eKTpOHUKA B aBUAIMOHHOM U KOCMUYECKOM NPUOOPOCTPOCHUU:
y4e0.-MeTO/I. mocodue [AJi1 aCIHUPaHTOB U MaruCTPaHTOB HaIPaBJICHUN
noarotoku 090102, 090103, 090104 u 230100](KpacHosipck: CDY).
Henomusimmii O. B., Jleranos A. 1., Xabapos B. A. Pekondurypupyemsoie
MHUKPOITPOLIECCOPHBIE CUCTEMBI: Y4€OHO-METOAMUECKOE oco0ue [ A
aCIMPAHTOB U MarucTpaHToB HanpasieHni noarorosku 090102, 090103,
090104 u 230100](Kpacunosipck: CDY).

Henomusiimii O. B., Jleranos A. U., Xa6apos B. A., Cuporununa H. FO.
Cucrembl Ha KpucTalie (TEXHOJIOTUH BEICOKOYPOBHEBOTO CHHTE3a): yueo.-
METO]I. TOCOOME [Isl aCHUPAHTOB U MaruCTPaHTOB HAMPABICHUM MOATOTOBKH
090102, 090103, 090104 u 230100](Kpacnosipck: COY).

AoGpaiituc B.-b. b., ApeppsnoB H. H., benoyc A. U., [llaxHor B. A.
Mukponpoueccopbl 1 MUKPOIIPOLIECCOPHBIE KOMIUIEKTHI HHTErPAIbHBIX
mukpocxeMm: T. 1: cipaBounuK : B 2-x T.(MockBa: Panuo u cB3b).
AseppsaHoB H. H., bepeszenko A. 1., bopuenko 1O. 1., [llaxnos B. A.
Muxkponporeccopsl U MUKPOIPOLECCOPHbIE KOMIUIEKTbl HHTETPATbHBIX
MukpocxeM: T. 2: cnipaBo4YHUK : B 2-X T.(MockBa: Paguo u cBsi3b).
Henomusiiumii O. B. Mukponpouieccopubie cucteMbl. Texnonorus ATMEL
AVR cucrem: yuebnoe nocooue(Kpacnosipck: UIIL KI'TY).

BeiicoB E. A., Henomusmuii O. B. Mukponponeccopsl u
MUKpOKOHTposuiepsl: yueOHoe nocodue(Kpacuospck: UL KITY).
Henomusmuii O. B., BeiicoB E. A., Ckoraukos I'. A., CaBunikas M. B.,
NBanos B. U., Xabapos B. A. MukpomnpoieccopHbie CUCTEMBI: AIEKTPOH.
yue6.-Meto. komiieke nucuuruinabl(Kpacnospek: UTIK COY).

XaptoB B. SI. Mukpormpo1ieccopabie CUCTEMBI: y4e0. MocoOue i CTYJEHTOB
BY30B 1O criell. "BrluncnurensHble MalIMHbI, KOMIUIEKChI, CUCTEMBI U
cetu'"(MockBa: Akanemus).

Henomusmumii O.B. Mukponpoueccopssie cucremsl. Flash-

MukpokoHTposiepsl Motorola HCOS8: yuebnoe nocooue(Kpacnosipek: UIIL]
KITY).

4.2 JIMueH3MOHHOe W CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecnevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHune, HAa KOTOPOEe YHHBEPCUTET UMeeT JHLEH3HI0, 4 TAKKe CBOOOTHO
DacIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

SNk =

JIJ1s1 3aHATUH JIEKITMOHHOTO THIIA:
- Microsoft Windows;
- Microsoft Office;

Jl1st maboparopHbIX padoT:
- MicrosoftWindows;
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7. - Microsoft Office/LibreOffice;
8. - Mozila Firefox;

9. - Adobe Acrobat Reader DC;
10. - Atmel Studio (FREE).

4.3 NnTepHeT-pecypchl, BKIYas NpodeccnoHaibHble 0a3bl JAHHBIX
U MH(GOPMAIlUOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.  He tpebyercs

S ®oHa OLIEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmMam
JUCHHUIIIINH.

6 MartepuajbHO-TeXHHMYeCKasi 0a3a, He0OX0AMMAA [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

JIJ1s1 3aHATUN JICKIIMOHHOTO THUIIA;

- ayIUTOPHSI, OCHAILIEHHAS CTICIIUATU3UPOBAHHOM MEOEIbIO;

- pabovee MeCTO MPEToAaBaTelIs: KOMIBIOTEDP ¢ OJKIIOYeHNEM K ceTh HTepHeT
(HEeorpaHMYEHHBIN TOCTYIT) U IOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAMOHHO-
00pa3oBaTesIbHYI0 Cpeay Y HUBEPCUTETS,;

- ICMOHCTPAIIMOHHOE 000PY/TIOBAHUE: HHTEPAKTUBHAS JOCKA HJTH MIPOCKTOP, IKPaH
JUTSL TIPOCKTOPA, MapKepHas TOCKa.

JList BBITIOJTHEHUS Ta00OpaTOpHBIX paboT:
- ayIMTOpHs, OCHAIICHHAS CIICIIUATTU3UPOBAHHON MeOebIo;

- paboyrie MecTa JJIsl CTYZCHTOB: KOMITBIOTEPHI C TIOJKII0UeHNEM K ceTu HTepHeT
(HEeorpaHMYEHHBIN TOCTYIT) M 00ECIIEYUEHUEM JJOCTYIIA B AIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA, 10CTyIa K CUCTEME
BUPTYaIbHBIX MAIllUH;

- ICMOHCTPAIIMOHHOE 000PYIOBaHKE: TIPOCKTOP, IKPaH; MapKEPHast JOCKa,;

- IUTAKaThl M HarJIsAHbIE IOCOOUs 1ab0PATOPUH «KMUKPOIPOLIECCOPHBIX CUCTEM»:
Muxkponponeccopnsie cucteMbl INTEL — 4 nnakara, MukpokonTposiepsl ATMEL
— 3 mnakara, Cucremsl npoexktupoBanust MIIC 3 — nmnakara;

- 1abopaTropHOe 000pyIOBaHUE: PEKOH(PUTYPUPYEMBIN JTA0OPaTOPHBII CTEH/T
ADAM-5510M co BCTpOEHHBIMU MOJTYJISIMU OLM(POBKH U IPe0Opa3oOBaHuUs
curHaios, nadoparopusiii crenn MLABSTK-500 na 6a3e MUKPOKOHTpOJLIEpa
ATMega8535, mudporoii ocuuiiorpadh PV6501.
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