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1 OBBEKT, HEJIb U 3AIAYU OCBOEHUA INCIIUITJINHBI

B mepBoi yactm Kypca paccMaTpUBAKOTCA IPUHLHWI JEHUCTBUSA, TEXHUYECKHE
XapaKTEepUCTUKNA U OCHOBBI IPUMEHEHHS] MUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB B
CHUCTEMaxX aBTOMAaTHKU W YNPaBJICHHs. BO BTOpPOM ceMecTpe BBINOJHAETCS KypCOBOM
IIPOEKT.

Ilenpr0 NHUCUMIUIMHBI  SIBIISETCA: U3Y4EHUE METOJOB INPOEKTHUPOBAHUS
BCTPOEHHBIX CHCTEM aBTOMATHMYECKOIO YIPaBJIEHUS HAa 0a3e MUKpPONPOLIECCOPHOM U
MUKPOKOHTPOJUIEPHON TEXHUKH.

3ajaya JAMCUMIUIMHBI COCTOUT B TOM, 4YTOOBI O3HAKOMHUTH CTYAECHTOB C

YCTPOMCTBOM W MPUHIUIIOM  JCHCTBUSL ~ COBPEMEHHBIX  YHHUBEPCAIbHBIX

MHKPOKOHTPOJUJIEPOB M MHKPOITPOLECCOPOB, @ TAKXKE C COBPEMEHHBIMM METOJIAMU

pa3pabOTKH U OTJIAJIKK IPOTPAMMHOIO 00ECIIEUEeHHS] BCTPOSCHHBIX CUCTEM YIPABJICHUS.
B pe3ynbrare 0CBOEHUS JUCUUILIUHBI CTYAEHT JOJIKEH:

3HaTh — 3a/a4d, METOJOJIOTHIO0, OpraHMW3alMid U  OCHOBHBIE  3Talbl
npoekTupoBanusi BCTpoeHHbIX CAY; MeTonbl moucka M BbeIOOpa d(PPEKTUBHBIX
TEXHUYECKUX PEHICHUHN; METOJbl M S3bIKM Pa3pabOTKU MPOTrPaMMHOTO OOecreyeHUs
MuKporporeccopabix CAY; MeToapl aHaM3a BAPUAHTOB TEXHUYECKOW peaU3aIuu
MHKPOITPOLECCOPHBIX U MUKPOKOHTPOJUIEPHBIX CHCTEM.

YMETh — COCTAaBJISITh TEXHUYECKOE 3aJaHUE HA MPOECKTUPOBAHUE; OCYLIECCTBISATH
pa3pabOTKy amnmapaTHOrO UM MporpaMMHOro oobecnedeHuss BcTpoeHHbIX CAY;
OCYILIECTBJISITh ONTHUMU3AIMIO CXEMHBIX W NPOTPaMMHBIX PELICHUI; HCMOJIb30BaTh
CAIIP npu npoeKTHUpOBAHWM amnmapaTHOW YacTH W MPOrPAMMHOIO 00eCTeueHus;
MPOU3BOJNTH HEOOXOJMMbIE HWHXKEHEPHBIE pacydeThl B TIpolecce pa3padOTKu
BCTPOCHHBIX CUCTEM; O(DOPMIISATh TEXHUUECKYIO JJOKYMEHTAIIHUIO.

BJIQJIETh - CHOCOOHOCTBIO TMPUMEHEHUSI MHKPOKOHTPOJUICPOB JJIsi MOCTPOCHUS
CHUCTEM yIIPABIICHUS.

[lepeuncneHHbie pe3yJbTaThl O0YUYECHUS SBIISIIOTCS OCHOBOUM UIsi pOpMHUpPOBaHUS
CIEIYIOIIAX KOMIIECTCHIIHM:

[IK-2. CnocobeH oCyHIeCTBIATh MPOCKTUPOBAHHE CHCTEM AaBTOMATH3alUU U
yIpaBieHUs] TEXHUYECKUMHU 00BEKTaMHU M MIPOIIECCaMU B COOTBETCTBUM C TEXHUUECCKUM
3aJaHUEM.

[IK-3. CnocobGeHn pa3pabaTeiBaTh  aNTOPUTMUYECKOE, MPOTPAMMHOE U
uHQOpPMAITMOHHOE  OOECIEYeHHEe CHUCTEM  aBTOMATH3allMd W YIOPABJICHHUS  C
WCITOJIb30BAHUEM COBPEMEHHBIX MTPOTPAMMHBIX CPE/ICTB

ITIK-5. Cnoco0OeH k y4acTuio B paboTax IO M3rOTOBJICHHUIO, OTJIAJIKE M Cllaye B
OKCIUTyaTaI[MI0 CUCTEM U CPEJICTB aBTOMATH3AIIUN U YITPABJICHUS.

[IK-10. CnocobeH OCyImeCTBISATh TMPOBEPKY TEXHUYECKOTO  COCTOSHUS
00Opy10BaHUs, MPOU3BOIUTH €ro MPOPUIAKTHUECKUNA KOHTPOJb M PEMOHT 3aMEHOM
MO/JTyJIEN.

VYK-1. Cnoco0GeH OCymecTBIsITh IOUCK, KPUTUYECKUH aHaIu3 M CHUHTE3
uHbOpMaIuK, MPUMEHSITh CUCTEMHBIN MMOAXO0/1 IS PEIICHUs TOCTABIEHHBIX 3aa4.



YK-2. CnocobeH ompenensTh Kpyr 3agad B paMKax IOCTABIEHHOW IeNH U
BBIOMpaTh ONTHMAJLHBIE CIIOCOOBI MX PEIICHHS, UCXOMAS U3 JCUCTBYIONINX MPaBOBBIX
HOPM, HMEIOIIIUXCSI PECypCOB M OTPaHUICHUH.

2 MECTO JUCIHIUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

Jucuunnraa OTHOCHUTCS K  4YacTu, dbopMupyemMoOil  ydaCTHUKAMHU
oOpa3oBaTenbHBIX OTHOMEHUH, bioka 1 «Jluctummabl (MOIyH)» y4eOHOTO TUTaHa.

Basupyercs Ha 3HAHUSIX U YMEHHUSIX, KOTOPBIE CTYJICHT MPUOOPEN MPU OCBOCHUU
npeamecTByomux aucnumumH:  «MHpOopMaTukay, «Dumsukay, «Teopetmdeckas
ANEKTPOTEXHUKAY, «lIporpaMMHpOBaHHE W OCHOBBI AITOPUTMHU3ALMUNY, «HHUCIECHHbIE
MeToabl», «[{udpoBas cxeMOTEXHUKA U CHIIOBAsT DJIEKTPOHUKA.

3HaHUS U YMEHHs, TPUOOPETEHHBbICE NPU OCBOCHUHM JaHHOW JAUCIUIUIMHBI,
pean3yrOTCA CTYZAEHTOM pu VU3y4ECHUU MOCIIEYOIINX JUCIUILIVH:
«BbIUHACIUTENBPHBIE MAIIMHBI, CETH MW cucremel», «lIpoektupoBanue cucrem
aBToMaru3aunn», « CoOBpEMEHHbIE MOIXO0/Abl K MPOEKTUPOBAHUIO MUKPOIIPOLECCOPHBIX
CUCTEM AaBTOMATH3allUM W YyIpaBlieHHs», «COBPEMEHHBIE TEXHOJIOTUU CO3HaHUs
IPOIPAMMHBIX CHCTEM); BBIIOJHEHUH KYPCOBBIX IIPOEKTOB, MAaruCTEpCKUX U
OaKanaBpCKUX KBATM(DUKAMOHHBIX pa0OOT.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 PacnpenesieHne y4eOHBIX 4YacoB MO TeMaM JAMCHUIUVIMHBI M BHIAM
3aHATHH

HaumenoBanue tem KonnuectBo yacoB
(comepxkaTenbHBIX MOJTYJICH) (ouHast/0uHO-3204Has/3a09Hast hopMa)
B ToMm uncne
Beero | Jleknuu | Ilpaxt. | JlaGop. CPC
(CemuH.)

Tewma 1. OG1IME TPUHITUIIBI
NPOCKTUPOBAHUS CUCTEM YIIPABJICHHS Ha 6/8/8 2/1/1 0/0/0 0/0/0 41719
MHKPOKOHTPOJIIEPaX.
Tema 2. Apxurexkrypa MK. 14/14/14 | 4/2]1 0/0/0 4/1/1 6/11/12
Tewma 3. Dnementsl yrpasnenusi B MK. 14/14/14 | 2/1/1 0/0/0 6/1/0 6/12/13

Tema 4. XapakTepuCTuku CTaHIaPTHEIX | 91610 | 2120 | 0/0/0 | 0/0/0 | 6/9/10
anmnapatHeiX MHTEpdEcoB.

Tema 5. [lapamienbHble HHTEPHEHCHL. 20/20/20 | 6/2/1 0/0/0 8/2/1 6/16/19
Tema 6. Taiimepst / cueTanku MK. 20/20/20 | 6/1/1 0/0/0 8/2/1 6/17/18

Tema 7. Ilocnenosarensusie uutepdeiicsr. | 10/12/12 |  4/1/1 0/0/0 | o/0/0 | 6/13/11

Tema 8. Ananorossie nepudepuiinbie
snemeHTsl MK,

8/11/11 4/1/0 0/0/0 0/0/0 4/10/11

Tema 9. Ipepbisanns B MK. 14/14/14 | 2/1/0 0/0/0 8/2/1 | 4/11/13

Tema 10. IIporpammHoe obecniedeHue s

pa3pabOTKU MHUKPOIPOIIECCOPHBIX 6/8/8 2/1/0 0/0/0 0/0/0 4/7/8

CUCTEM.

KonrtakTHas paboTa (I0TOJIHUTETbHAS ) 6/13/13 - - - -

KypcoBoii mpoekr 36/36/36 - - - 36/36/36

HToro no BuiaM 3aHsATHIA 162/180/180 | 34/12/6 0/0/0 34/8/4 88/147/157

Konrpoinb 36/18/18 - - - -
Hroro: 198/198/198| 34/12/6 0/0/0 34/8/4 88/147/157

(I)opanOBaHne KOMHeTeHHHﬁ B peE3yJjbTaTeC 0CBOCHUA TEM NUCIHUIIJINHBI

KoMnerennuu TeMbl AUCITUTIIIMHEI, HalleJICHHBIC Ha (DOPMUPOBAHHE
KOMIIETEHIINU
[1K-2, T1IK-3, TIK-5, [TK-11 | Tems 1-10
VK-1, VK-2 Temer 1, 10
3.2 Jlekuun

Tewma 1. OG1IMie TPUHIIUIIB TPOSKTHPOBAHUS CUCTEM YIIPABJICHHS HA
MHKPOKOHTPOJIIIEpaX.

Coneprxkanue TeMHl 1:

3amanne W CTpykTypa Kypca. OCMOTp coaepkaHHs JIEKIUH, 1abopaTOpHBIX
pab6or. OcHOBHas W JONOJHUTEIbHAs JuTeparypa. OO0jacTh MNPUMEHEHUS
MUKpOKOHTpoJuiepoB B CAY. [loHaTHE ceMeiicTBa M OCHOBHBIC XapakTepuctuku MK.




Jluteparypa k Teme 1: [1,2]

Tema 2. Apxutektypa MK.

ConepkaHue TeMBbI 2:

[Honsitue MIT u MK. Knaccudukanust MK. Tunosas apxurekrypa. Opranuzanus
naMATd M TOCJIEeI0BATEIbHOCTh BBITIOJIHEHUS] KOMaHJ. THUIbI KOMaHA M METOJIOB
aJipecalluu.

Jlutepatypa k Teme 2: [1,2]

Tema 3. DnemenTsl yrpasienus B MK.

ConeprkaHue TeMBI 3:

[loncucrema cunxpoHuzauuu. OpraHu3anusi TakTUpoBaHuss U cOpoca. Tumsl
reHeparopoB. Merozsl cOpoca U uX peann3anus.

Jluteparypa k Teme 3: [1,3]

Tema 4. XapakTepuCTUKH CTaHIAPTHBIX alnapaTHbIX HHTEP(ENCcoB.

ConepxaHue TeMbl 4:

OcHoBHBIE 2JIeMEHTHI UHTEpdelica: mpaBuiia oOMeHa nHopmanuei, pusndyeckue
U [nOporpamMMHble peanu3anuud. OCHOBBI IMPOEKTHUPOBAHUS anlapaTHOM 4acTu
uHTepdeiica.

Jlureparypa k Teme 4: [1,2]

Tewma 5. [NapannensHbie HHTEPDENUCHI.

ConeprkaHue TEMBI 5:

OnHoHarpaBlieHHbIC OPTHI BBOJIa U BbIBOAA. JIByHAIpaBlIeHHbBIA MOPTHI BBOJIA-
BBIBO/IA.

Jlutepatypa k Teme 5: [1,2]

Tema 6. Talimepsl / cuetunku MK.

ConepkaHue TeMBI 6:

PaboTa Ttaiimepa/cueTunka B pexume Tailmepa. Paborta Taiimepa/cueTunka B
pexuMe cueTyuka. MoAyib BBIXOJHOTO CpaBHEHHUsA. Moaynb BXOJHOTO 3axBara.
Monyns UM B Taiimepax/cuetunikax MK. Tloctpoenune IIAIl na 6aze WM.
[Tporneccopsl coOwiTHi B MK.

Jluteparypa k Teme 6: [1,2]

Tema 7. [locnenoBarensHbie HHTEP(EHCHL.

ConepxaHue TeMbl /:

Unrepdeiic UART. Unarepdeiic 12C. Unrtepdetic SPI.

Jlutepatypa k Teme 7: [1,3]

Tewma 8. AHanorosele nepudepuiiabie anemeHTs MK,

ConeprkaHue TeMbl 8:

LHAIT u AT 8 MK. Ananoroseiit komnaparop. [Toctpoenne AL Ha 6aze
aHaJIOrOBOTO0 KOMIIaparopa.

Jlutepatypa k Teme 8: [2,3]

Tema 9. IIpepsiBanus B MK.

Conepxxanue Tembl 9:

Tunel mpepbiBanuii. Bumbl mMexanu3mMoB OpaboTKu mpephiBaHui. BapuanTsl
pean3aluy pa3IuyHbIX MEXaHU3MOB 00PaOOTKHU MpPEpHIBAHUM.

Jluteparypa k Teme 9: [1,2,3]

Tema 10. I[Iporpammuoe obecnieueHue s pa3pab0TKU MUKPOIPOIIECCOPHBIX
CUCTEM.




Coneprxanue Tembl 10:

Cpencta pazpadotku. Cpeactsa otiajnku MK-cuctem
MUKPOIPOLIECCOPHBIX CUCTEM.

Jlutepatypa k Teme 10: [1,2,3]

3.3 JlabopaTopHble padoThI

. CpexacTBa TecTupoBaHus

Ne Tema paboTsl O0beM, yac. | Jlutepar
/11 OYH/04-3204/3204H ypa
1 W3y4eHre MEeTOIMKH MOATOTOBKH U OTIAJKHU MPOTPAMM B 411 [9]
nakere Algorithm Builder.
Hcnonbs3oBanue NOApOrpaMm Ipu nporpammupoBanun MK
2 ) ) 6/1/1 [9]
B nakete Algorithm Builder.
3 PaboTa ¢ BHEIIHUMY ¥ BHYTPEHHUMH TPEPHIBAHUSMHU. 8/2/1 [9]
4 Opranuzanus padotst MK ¢ MaTpuuHoO# KjIaBUaTypoi U 8/2/1 [9]
CBETOAMOHBIMH WHIUKATOPAMH.
5 Opranu3anys JMHAMHYCCKON MHIUKALIKH. 8/2/0 [9]
Htoro: 34/8/4
3.4 IlpakTryecKue 3aHATHS
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHBI.
3.5 CamocTosiTesibHasi paboTa CTy/IeHTa
Ne Bupl caMocTosTeIbHON pabOThI CTYIEHTA O0newm, vac.
o/t OYH/04-3204/3204H
1 W3ydeHue nekimonHoro marepuana (He Menee 50% ot oObeMa JISKIHii) 32/61/59
2 [ToaroroBka K mpakTHYECKUM 3aHATHIM (He MeHee 50% oT o0beMa -/-1-
AyJIMTOPHBIX MPAKTUYCCKUX 3aHSTHIN)
3 [ToaroroBka k maboparopHbiM paboram (He MeHee 50% ot 00bema 20/50/50
AyJIMTOPHBIX JIAOOPATOPHBIX 3aHSATHUHN)
4 BeinosnHeHHe KypcoBoro mpoekTa (36 4acon) 36/36/36
5 BeinosnHeHNe KypcoBoit paboThl (27 yacoB) -/-1-
6 BrinmonHeHne MHIMBUyaabHOTO 3a/1aHus (He MeHee 9 4acoB) -/-19
HUroro: 88/147/157

3.6 KypcoBoii npoekT, HHAMBUAYAJbHOE 32/1aHHE

TemaTuka KypcoBOTo MpOEKTa CBsI3aHa C CAMOCTOSITENIbHON pa3paboTKoOM
MPUHIIUITUATBHON CXEMBI, BHITOJIHEHUEM PacyeToB, pa3pabOTKOM aJiropuT™Ma,
peanu3anuen U OTJIaJKOM MPOrpaMMHOT0 00ECIeYeHUsI CUCTEMBI yYeTa U KOHTPOJIS

pEaJIbHOTO BPEMEHH.

O0beM yueOHOM Harpy3Ku IIPH BBIMOJIHEHUH KYpPCOBOIO MPOEKTa - 36 4acoB.
PexoMeH1yeMbIit 00beM MOSICHUTEIBHON 3alTUCKH IO KyPCOBOMY MPOEKTY - 710 50

ctpanull popmara A4.
TemaTuka  WHAMBUAYAJIBHOIO  33JaHUs  CBsA3aHA
BBITIOJIHEHUEM pPacueTHO# paboTsl B cooTBeTcTBUHM C [10].

C CaMOCTOATCIIbHBIM




O0bem yueOHOM HArpy3Kd TIPH BBITIOJIHEHUH OJHOTO MHAWBUAYATLHOTO 3aaHUs
— 9 yacos.

PexoMeHyeMbIii 00beM MOSICHUTETLHOW 3aIUCKY 110 HHINBUY ATbHOMY
3a1aHuio — He Oosiee 12 ctpanul; popmara A4 (210297 mm).

4 @OHJI OHNEHOYHbBIX CPEJACTB

4.1 Kpurepuum u mWKaJbl JJ HWHTETPUPOBAHHOW OLEHKU YPOBHS
cpopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnanowas KomnemeHyuy — NOIHOMa 3HAHUU

- HYJIEBOH YypOBEHb: HEBEpHbIC, HE AapryMEHTHUPOBAaHHBbIE, C MHOKECTBOM TIpPYyObIX
OLIMOOK OTBETHI HA BONPOCHI. YPOBEHb 3HAHUM HU)KE MUHUMAJIBHBIX TPEOOBAHUI;

- MUHMMAaJIbHBII YPOBEHb: JAHBI HEMOJIHBIC, HETOYHBIE U HEAPTyMEHTHPOBAHHBIE OTBETHI
Ha Bompockl. JlomymeHo MHOro rpyObiX OMIMOOK. YPOBEHb 3HAHUN HUXKE
MUHUMAaJIbHBIX TPEOOBAHUN;

- MOPOTOBBIM YPOBEHB: JIaHbl HEJIOCTATOYHO MOJIHBIE, TOYHBIE U apTyMEHTHPOBAHHbBIE
OTBETHl Ha BOMPOCHL. [I10X0 3HAET TEpMHUHBI, ONPEACIICHUS W TOHSITHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIECHHUS, TPUHUUIIBL. J[OMyIeHO MHOTO HErpyObIX OIIHOOK;

- CPEIHUM YPOBEHb: JaHbl JIOCTATOYHO MOJHBIE, TOUHbIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 1enoM 3HAeT TEpMUHBI, OMNPENCICHUS W TMOHSATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS,, NPUHLUUIBL JIOMyIIEeHO HECKOJbKO HEerpyObIX
OIIHNOOK;

- NPOJBHUHYTBHIA YpPOBEHb: JaHbl MOJHBIC, TOYHbIE U APTyMEHTHPOBAHHBIE OTBETHI Ha
BONPOCHL. 3HAET TEPMHUHBI, ONPEIECICHHUS W TOHSITHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, IPUHLUIIBL. J[OMyIIEHO HECKOJIBKO HETPYObIX OINOOK;

- BBICOKMH YPOBEHb: JaHbl IIOJIHBIE, TOYHBIE M APryMEHTUPOBAHHBIE OTBETHI Ha
BONIPOCHI. 3HAET TEPMUHBI, ONPEACICHUS U TOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIECHMSI, MPUHUHUIIBIL. JJOMyIIEeHO HECKOIBKO HETOYHOCTEM.

Cocmasnsowas KomMnemeHyuu — YMeHusl

- HyJI€BOM YpOBEHB: MOJHOE OTCYTCTBUE MOHUMAHUSI CYTH METOJIUKU PEIICHUs 3aJauH,
JOTYIIEHO MHOYECTBO rpyOeHinx omrOoK / 3a71aHus HE BBHITIOJHEHBI BOOOIIE;

- MUHUMAJIbHBI YpOBEHB: cia0oe MOHMMAaHWE CYTH METOJMKH pEeIICHUs 3aau,
JOTyIIeHbl TpyObie ommbOku. Pemenuss He oOocHoBaHbl. He ymeer wucmosib30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JUTepaTypy. He opueHTupyercs B CrieMaibHOM HAy4YHOU
JUTEpaType;

- IOPOTrOBBIA YPOBEHb: JIOCTaTOYHOE NOHUMAHHME CYTM METOJMKH DPELIEHUs 3a]ayu,
gomymieHsl ommOKu. PemieHns He Bcerna 0OOCHOBaHbL. YMEET HCIIONB30BATh
HOPMATUBHO-TEXHUYECKYIO IuTeparypy. Ciabo OopreHTHpYeTCs B CHIEHMAIbHON HAy4YHOU
JUTEpaType;

- CpPEIHHI YpPOBEHb: B LIEJIOM MOHUMAET CYTh METOAUKU PELICHUS 3a/1a4M, JOMYIICHBI
ommOku. Pemenuss He Bcerma OOOCHOBaHBL. YMEET HCIHONIB30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIELMAIIbHYIO HAYYHYIO JIMTEPATYPY;



- NOpPOABUHYTHIA YPOBEHb: B LIEJIOM IIOHMMAET CyTh METOAMKH pELICHUs 3a]audu,
JOMyIeHbl HeTouHOCTH. CnocoOeH 000CHOBaTh pelIeHHS. YMEET HCHOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CIELMAIIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKMH YpOBEHb: IMOHUMAET CYyTh METOJUKH pelieHus 3anaun. CrocodbeH 000CHOBATh
pelieHns. YMeeT UCHOJb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHELUAIBHYI0 HAYyYHYIO
JUTEPATYypPy, IEPETOBOM OIIBIT.

Cocmasensaowas komnemeHyuy — 61a0eHue HasblKamu

- HYJEBOM YpPOBEHb. HE JIEMOHCTPUPYET BIIAJICHUEC HABBIKAMH BBIIIOJHCHUS
po(eCCUOHANTBHBIX 3aa4. He MOXKeT BBITTOTHUTH 3aaHUS;

- MHUHUMAJbHBIA YPOBEHb.: HE JIEMOHCTPUPYET BIJIAJICHUEC HABBIKAMH BBIITOJIHEHHUS
poQeCCUOHANTBHBIX 3a7a4. VICIIBITBIBACT CYIIECTBEHHBIE TPYAHOCTH MIPHU BHITIOJHEHUN
OTJICIbHBIX 3aJaHU;

- IOPOTOBBIA YPOBEHB: BJIAJICET HABBIKAMU BBITIOJIHEHUS MPOGECCHOHANIBHBIX 33/1a4 Ha
MIOPOTOBOM ypOBHE. 3aJIaHMs BBITOJHIET MEIJICHHO U HEKaUYe€CTBEHHO;

- CpeIHMH YpOBEHb: BJIaJICET HaBBIKAMU BBHINIOJHEHHUS NPO(ECCHOHATBHBIX 3a/1ad.
3ajaHus BBITIOJIHSACT HAa CPETHEM YPOBHE I10 OBICTPOTE U KaUECTRY;

-  TIPOJABUHYTBHIM  YPOBEHb: BJAJICET YBEPCHHBIMHM  HABBIKAMU  BBIIIOJHEHHUS
npodeCCUOHANIBHBIX 3aJlad. BBICTpO M KauyeCTBEHHO BBINOJIHSACT 3aJaHUs, WHOTAA
JIOITYCKAsl HE3HAYUTENIbHBIC TTOTPENTHOCTH;

- BBICOKMH  YpPOBCHb: BJIAJICET  YBEPCHHBIMM  HABBIKAMH  BBITIOJHECHUS
podeCCUOHANIBHBIX 3a7ad. bBBICTPO M KAue€CTBEHHO BBINOJHACT 3aJaHusl, MpU
HEOO0XOJIMMOCTH JIEMOHCTPUPYST TBOPUECKUM MOIXOI.

Obobwennas oyeHKa chopmupo8anHoCmu KOMnemeHyutl

- HYJICBOM YpPOBEHb: Ha HYJIEBOM YpPOBHE C(HOPMHPOBAHBI: BCE COCTABJISIIOIINE; OJHA
WJIU JIB€ U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;

- MUHUMQJIbHBIA ypOBEHb. HAa MHHHUMAJILHOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIOIIUE; OJHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TIOPOTOBBIN YpPOBEHb: Ha IOPOTOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIINC;
OJTHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpECIIHMM ypOBEHb: Ha CPEIHEM ypoBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OJHA
WJIN JIBE U3 TPEX, OCTAIbHBIE — Ha 00JIee BEHICOKOM YPOBHE;

- TPOJBHHYTHIM YpPOBEHb: Ha TPOJBUHYTOM ypOBHE C(OPMHUpPOBAHBI: BCE
COCTAaBIISIFOIIME; OJHA WM JBE U3 TPEX, OCTAIIbHBIE — HA BLICOKOM YPOBHE;

- BBICOKHMH ypOBEHb. Ha BBICOKOM YypOBHE C(HOPMHUPOBAHBI BCE COCTaBIISIIOLINE
KOMIIETEHIIUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 Omiera

DK3aMEeHaIlMOHHbBIE BOIIPOCHI:

Teopernueckuie BOPOCHI

1. Monstue MIT u MK. O6061menHas cTpykrypa MK.
2. Knaccuduxanus 1 ocHOBHbIE XapakTepucTuku MK.
3. Tunosas cTpykTypa yHUBepcanbHbIx MK.



. Opranusaius namMsITH U TOPSIO0K BBIMOJHEHUS TPOTPaMM.

. Tunel komang MK u ciocoOsI agpecarum.

. [logcucrema TakKTUPOBAHUS U CHHXPOHH3AIIHH.

. Opranuzanus copoca.

. MexaHu3Mbl HauaIbHOW MHUITMATN3AINN BCTPOSHHOM MaMSsTH.
. Uarepdetic RS-232 u ero npumenenue B Buge UART B MK
10. Iluna I°C.

11. IlIuna SPI.

12. O6uue cenenus o noprax MK.

13. Onnonanpasnennsiii nopt Beoga B MK.

14. OnnonanpasieHHBIN MOPT BBIBOJA C JBYXTAKTHOM BBIXOJIHOM CXEMOM.

O© 00 ~NO O1

15. OnnonanpasieHHbIE TOPTHI BBIBOJA ¢ OJHOTAKTHON BBIXOJHON CXEMOM C BHYTPEHHEN HArPy3KOM
U OTKPBITBIM BBIXOJIOM.

16. JIsynanpasnennsiii nopt BBoaa-Beioga MK.

17. Taiimep-cueTunk B pexxume Taiimepa.

18. Taiimep-cueTumK B pesKHME CUETUMKA.

19. Monynb BBIXOZHOrO cpaBHEHHs B Taiimepax-cueTunkax MK.
20. Monynb BXomHOro 3aXBara B TaiiMepax-cuerunkax MK.
21. Monyns LLIMM B Taiimepax-cueTunxax MK.

22. TIponeccops! cobbiTHii B MK.

23. Ananorossiii komnapaTop B MK.

24. AL 5 MK.

25, I1AII B MK.

26. Opranusanus npepeiBanuii B MK.

[IpakTHueckue BOmpocsl

1. KMK AT90S8515 moakirodeHsl IBe KHOIIKH, 3aMbIKaronie BeBOA6I MK Ha oOmmmii mpoBoI: 01Ha
nonkmoueHa k PD2, npyras k PD3. K BeiBomam PB0, PB1 noakmtodens ceeroanosl. Hamucats
MporpamMmy, B COOTBETCTBUM C KOTOPOU MPHU HAXKATHH IMEPBON KHOIIKHU 3aropaeTcs (Ha Bpemst
yIep>KaHUs B HAKATOM COCTOSTHUU) MEPBBI CBETOAUO/, TIPH HAXKaTHUH BTOPO — BTOPOH
ceeroauno. [Iporpammy oprann3oBath 0€3 UCTIOIL30BAHMS MPEPHIBAHUH.

2. KMK AT90S8515 nonkmroueHa KHomKa, 3aMmbikatomias BeiBoj PD2 MK na o6muit mposoa. K
BbIBoly PB0 noaxmtouen ceeronuon. Hanucars nporpaMmy, B COOTBETCTBUU ¢ KOTOPOU MU
MEPBOM HaXaTHUH KHONKU CBETOJMO/1 3aTOPAETCs, a PU MOBTOPHOM Ha)kaTuu racHerT. [Iporpammy
OpraHu30BaTh 0€3 UCIOJIb30BaHUS TPEPHIBAHUM.

3. K MK AT90S8515 moakmtoueHa KHOTKa, 3amMbikaromas BeiBosl PD2 MK nHa o6muit mposoa. K
BeIBOAY PB0 moakirouen ceeroquon. Hammcars nporpamMmy, B COOTBETCTBUH C KOTOPOU IpH
MEPBOM HAXKATUU/OTIYCKAHUM KHOTIKH CBETOHMO] 3ar0paeTcs, a MPH MOBTOPHOM
Ha)XaTUU/OTIyCKaHuU racHeT. [I[porpaMMy opraHu3oBath 0€3 HCIIOIB30BAHUS TIPEPHIBAHUM.

4. K MK AT90S8515 moakmtoueHa KHOTIKa, 3amMbikaromas BeiBojl PD2 MK nHa o6muit mposoa. K
BbeIBOAY PB0 moakirouen ceeroquon. Hammcars nmporpaMMy, B COOTBETCTBUH € KOTOPOH IIPH
HaKaTUU KHOIIKM CBETOJIMOJ 3ar0paeTcsi U MUTaeT ¢ yactotor 1 ' (Ha BpeMs yepaHus KHOMKU
B Ha)KaTOM cocTosiHun). [Iporpammy oprann3oBath 0€3 UCIIOIH30BaHUS TPEPHIBAHUIA.

5. KMK AT90S8515 nmonkmroyeHa kHomka, 3ambikatomias BeiBoj PD2 MK wa o6muit mposoa. K
nopty PB nonkntouena nuHeiika ceetoanoaos. Hanvcars mporpaMmy, B COOTBETCTBUH C KOTOPOU
P HaXXaTHH KHOTIKK (popMupyeTcs: «Oerymias ToUka» B OJHOM HalpaBlIeHUH, a TIPH €
OTIYCKaHWHW — HAMPABJICHUE MEHSETCS Ha MPOTUBOMOJIOKHOE. BpeMst «ropeHus» TOUKH —
npousBoibHOE. [IporpaMmy opranu3oBaTh 06€3 HCIIOIB30BAHHMSI IPEPHIBAHUH.

6. K MK AT90S8515 noaxirouena kHOMKa, 3aMbikaroras Beieoa PD2 MK na o6muit mposos. K
nopty PB noakitouena nuHelka ceetoauonos. Hanucars nmporpamMmy, B COOTBETCTBUU ¢ KOTOPOU



10.

11.

12.

13.

14.

15.

16.

NP HAXATHH KHOTIKK (popMupyeTcs «Oeryias TOUuka» B OJJHOM HaIlpPaBJICHUH, a TIPH €€
OTIIYCKaHUU — HaIlpaBJIEHUE MEHSETCS Ha IPOTUBOINONI0XKHOE. Bpems «ropenus» Touku — 0.5 cek.
[TporpaMmmy oprannu3oBath 0€3 UCIOIH30BAHUS MPEPHIBAHUH.

K MK AT90S8515 moaknroueHa KHOIKa, 3ambikaromas BeiBog PD2 MK Ha o6muii mpooa. K
nopty PB nonkntouena nuHeiika ceeroanoaos. Hanvcars nporpaMmy, B COOTBETCTBUH C KOTOPOU
IIpU [IEPBOM Ha)KaTHH KHOMKH (popmupyercs «Oerymias TO4Kka» B OJHOM HalpaBJICHUH, a IIPU ee
MOBTOPHOM HAKaTHU — HAIIPABJIICHUE MEHSETCS Ha MMPOTUBOIOIOKHOE. BpeMst «ropeHus» TOUKH —
npousBoibHOE. [IporpamMmmy opranuzoBaTh 6€3 UCIIOIB30BAHUS IPEPHIBAHUI.

K MK AT90S8515 moaxirodeHa KHOMKa, 3ambikaromiasi BeiBoa PD2 MK Ha o6mmmii mpoBog. K
nopty PB noakitodyena nguHeiika cBetoquo10B. Hanrcats mporpamMmy, B COOTBETCTBUH C KOTOPOI
IpY IEPBOM HAKaTUH/OTIYCKaHUHM KHOMIKU (hOpMHpYETCs «OeryIias Touka» B OJTHOM
HAIPAaBIICHUH, a [IPU €€ TOBTOPHOM Ha)KaTUW/OTIYCKAHUU — HAIPaBJICHUE MEHSETCS Ha
MPOTUBOIOJIOKHOE. Bpems «ropeHus» Touku — mpou3BosibHOE. [Iporpammy opranu3oBath 0e3
UCIOJIb30BaHUs IPEPHIBAHUIA.

K MK AT90S8515 moaxirodeHa KHOTKa, 3ambikaromiasi BiBog PD2 MK Ha o6mmmii mpoBog. K
nopty PB noakitodyena nuHeiika cBeToquo10B. Hamnrcats mporpamMmy, B COOTBETCTBUH C KOTOPOI
IIPH [IEPBOM HaXKaTHH KHONIKH (popmupyeTcs «Oerymias TO9Ka» B OJHOM HAIPaBIICHUH, a TIPH €€
MOBTOPHOM HAKaTUU — HAIIPaBJICHUE MEHSETCS Ha MPOTUBOIOIOKHOE. BpeMs «ropeHus» TOUKH —
0.5 cek. [Iporpammy opranu3oBaTh 0€3 UCIIOJIE30BAHUS TPEPHIBAHIIM.

K MK AT90S8515 moakiroyeHa KHOIKa, 3ambikaromas BeiBog PD2 MK Ha o6muii npoBoa. K
nopty PB nonkntouena nuneiika ceeroanoaos. Hanrcars mporpaMmy, B COOTBETCTBUU C KOTOPOi
[IpY [IEPBOM HaKaTHH/OTIYCKaHUH KHOMIKH (popMHpyeTcs «Oerymias TOYKa» B OJHOM
HAIPAaBIICHUH, a TIPH €€ TOBTOPHOM HAKaTUW/OTITYCKAHUU — HAIPABJICHHE MEHSICTCS Ha
MPOTUBONOJI0XKHOE. Bpems «ropenus» Touku — 0.5 cek. [Iporpammy opranuzoBath 6e3
WCIIOJIb30BaHHUs IPEPBIBAaHUMN.

K MK AT90S8515 moakiroueHbl TPU KHOIKH, 3aMbIKaromue BpiBo I MK Ha oOmuii mpoBo:
onHa noakitoueHa k PD1, Bropas — k PD2 u tpetbs - k PD3. K BeiBoiam PB0, PB1, PB3
MOJIKJIFOUEHBI CBETOIMOIbI. HamucaTs mporpamMmy, B COOTBETCTBUH ¢ KOTOPOI MPU HAXKaTUU
MIepPBOM KHOIIKU 3aropaeTcsl (Ha BpeMsl yAepKaHWs B HAKATOM COCTOSTHUH) TIEPBBIA CBETOIHOI,
MIPU HaXKaTHH BTOPOM — BTOPOI CBETOAMO/, PU HAKATUU TPEThE — TPETUH CBETOTUO/I.
[Iporpammy opranu3oBath 0€3 UCIOIH30BAHUS PEPHIBAHUH.

K MK AT90S8515 noaxiroueHs! 1Be KHONKHU, 3aMbIKatoIire BbiBoAbI MK Ha 00miuii mpoBoa: oaHa
noaktoueHa k PD2, apyras k PD3. K BeiBogam PBO, PB1 noakitouens! cBeToanoasl. Hammcarts
porpaMMy, B COOTBETCTBUU C KOTOPOU MpU HAXKATUU NIEPBON KHOMKH 3aropaercs (Ha BpeMs
yIep>KaHUsI B HAKATOM COCTOSIHUU) MEPBBIM CBETOAMO/, IIPH HAXKATUH BTOPON — BTOPOM
cBeronuo. [IporpamMmmy opraHu3zoBaTh C UCIOIB30BAHUEM MTPEPHIBAHHIA.

K MK AT90S8515 moaxirodeHa KHOTKa, 3ambikaroriasi BeiBojg PD2 MK Ha o6mmmii mpoBoj. K
BbIBoly PB0 moakmrouen cBeronnoa. Hamucars nporpaMmy, B COOTBETCTBHH ¢ KOTOPOM NP
MIEPBOM HAKaTHH KHOITKH CBETOJINOJT 3aropaeTcs, a IPH MMOBTOPHOM Ha)kaTHH racHeT. [Iporpammy
OpPTraHU30BaTh C UCMOJIB30BaHNEM MPEPHIBAHUN.

K MK AT90S8515 moaxirodeHa KHOMKa, 3ambikaroriast BeiBojg PD2 MK Ha o6mmmii mpoBoj. K
BbIBoly PB0 moakmrouen cBeronuoa. Hamucats mporpamMmy, B COOTBETCTBHH ¢ KOTOPOM MPH
MEPBOM HAKaTHH/OTIYCKAHUH KHOITKH CBETOJIMOJI 3aropaeTcs, a P MIOBTOPHOM
Ha)KaTUW/OTIYCKaHUU TacHeT. [IporpaMmmy opraHu30BaTh C UCIOJIb30BAHUEM TPEPBHIBAHUN.

K MK AT90S8515 moaxirodeHa KHOMKA, 3ambikaroriast Beieojg PD2 MK Ha o6mmmii mpoBoj. K
BbIBoly PB0 moakmrouen ceeronuona. Hamucars nporpaMMy, B COOTBETCTBHH C KOTOPOU MpH
Ha)KaTHH KHOITKHA CBETOJIMOJT 3aropaeTcsl M MUTaeT ¢ yactoto 1 I'1 (Ha Bpemst yaepKaHusl KHOTIKH
B HAXXaTOM cOCTOsTHHHM). [Iporpammy opraHmu3oBaTh C UCIIOJIB30BAHUEM MIPEPHIBAaHUS 110
MIEPENOJIHEHHIO Tailmepa.

K MK AT90S8515 moaxmirodeHa KHOMKa, 3ambikaromiasi Bioa PD2 MK wa o6mmmii mpoBog. K
nopty PB nonkntouena nuneiika ceeToanoaos. Hanvcars mporpaMmy, B COOTBETCTBUH C KOTOPOU
NP HAXATHH KHOTIKK (popMupyeTcs «Oeryias TO4Ka» B OJHOM HAIIPaBJICHUH, a TIPH €€



17.

18.

19.

20.

21.

OTITYCKaHUU — HAIlPaBJICHUE MEHSIETCS Ha IPOTUBOIIOIOXKHOE. Bpemsi «ropeHwus» TOUKU —
npousBojbHOE. [IporpamMmmy opraHn3oBaTh C UCIIOJIb30BAHUEM BHEIIHETO MPEPhIBAHUS.

K MK AT90S8515 moaxirodeHa KHOMKa, 3ambikaromiasi BeiBog PD2 MK Ha o6mmmii mpoBoa. K
nopty PB noakitoyena nuHeiika cBeToquo10B. Hanrcats mporpammy, B COOTBETCTBUH C KOTOPOI
P HAOKATHH KHOTIKK (popMupyeTcs: «Oerymias To9ka» B OJHOM HaIpaBIICHUH, a TIPH €
OTIIYCKaHUU — HaIlpaBJICHUE MEHSETCS Ha IPOTUBOMONIOXKHOE. Bpems «ropenus» Touku — 0.5 cek.
[TporpaMMy opraHu30BaTh C HCIOIH30BAHUEM MIPEPHIBAHUS 110 TIEPETIOIHEHUIO Talimepa.

K MK AT90S8515 moakiroueHa KHOIKa, 3ambikaromas BeiBog PD2 MK Ha o6muii mposoa. K
nopty PB noaknrouena nuHeiika ceeToanonos. Hanucars nporpaMmy, B COOTBETCTBUH C KOTOPOU
IIpU [IEPBOM HaKaTHH KHOIMKH (popmupyeTcs «Oeryias Touka» B OJJHOM HAIpaBlIEHUH, a IIPH €€
MOBTOPHOM HA)KaTHU — HAIIPABJICHUE MEHSETCS Ha MMPOTUBOIONIOKHOE. BpeMst «ropeHus» TOUKH —
npousBojbHOE. [IporpamMmmy opraHn3oBaTh C UCIIOJIb30BAHUEM BHEIIHETO MPEPhIBAaHUS.

K MK AT90S8515 moaxirodeHa KHOMKa, 3ambikaromiasi BeiBog PD2 MK Ha o6mmmii mpoBog. K
nopty PB noakitodyena nguHeiika cBeToquo10B. Hamrcats mporpamMmy, B COOTBETCTBUH C KOTOPOit
IIPH [IEPBOM HAXKATHH/OTIYCKAaHUH KHONIKH (popMHpyeTcst «Oerymias TOYKa» B OJHOM
HAIpPaBIICHUH, a [IPH €€ TOBTOPHOM HaXKaTUU/OTIYCKAHUU — HAMIPaBJICHUE MEHSETCS Ha
IIPOTUBOIIOJIOKHOE. Bpems «ropeHus» TOUukH — Ipou3BoJIbHOE. [IporpaMmy opraHu30Bath ¢
MCIOJIb30BaHNEM BHEIIHETO MPEephIBaHMUSI.

K MK AT90S8515 moaxirodeHa KHOTKa, 3ambikaromiasi BeiBog PD2 MK Ha o6mmmii mpoBoj. K
nopty PB noaxirodyena nuneiika csetoanoqo. Hamucats mporpaMmmy, B COOTBETCTBUH C KOTOPOI
IIPH [IEPBOM HaXKaTHH KHONIKH (popmupyeTcs «Oerymias TO9Ka» B OJHOM HAIPaBIICHUH, a TIPH €€
MOBTOPHOM HaKaTUU — HAIIPaBJICHUE MEHSETCS Ha MPOTUBOIOJIOKHOE. BpeMsi «ropeHus» TOUKu —
0.5 cek. [Iporpammy opraHu30BaTh ¢ UCIOJIL30BAHUEM IIPEPHIBAHUS 10 TICPETIOTHEHUIO TaiiMepa.
K MK AT90S8515 moaknroyeHa KHOIKa, 3ambikaromas BeiBog PD2 MK Ha o6muii mpoBoa. K
nopty PB nonkntouena nuneiika ceeToanonos. Hanucars mporpaMmy, B COOTBETCTBUH C KOTOPOU
[IpY IEPBOM HaXKaTHH/OTIYCKaHUH KHOMIKH (popmupyeTcs «Oeryiias Touka» B OJJHOM
HATPaBIICHUH, a TIPH €€ TTOBTOPHOM HAKaTUH/OTITYCKAHUW — HAIIPABJICHHE MEHSACTCS Ha
MPOTUBONOJI0XKHOE. Bpems «ropenus» Touku — 0.5 cek. [Iporpammy opranuszoBats ¢
UCIIOJIb30BaHUEM TIPEPBIBAHUS T10 IEPETIOTHEHHIO TaliMepa.



[Ipumep 3K3aMEeHAIIMIOHHOTO OUJIeTa:

I'OYBIIO «/loHenkuii HAUMOHAJBLHBIN TeXHUYECKH YHHUBEPCUTET»

YpoBeHb BhIcIIEro NpoheccuoHanbHOro 00pa3oBanus:  OakajaBpHar
(bakamaBpuar, CeIUAIUTET, MATUCTPATYPA)
Hamnpasnenue moaroToBku (CrenuaibHOCTh): CYA

(xox, Ha3BaHUE)

[Ipoduns (Maructepckas nporpamma, cnenuanuzanus): TexHudeckas KubepHeTHka U nHQOpMaTHKa

(Ha3BaHue)
Cemectp: 6

Vuebnag qucuuiuiiHa: MHKPOKOHTPOJLIEPHI H MUKPOIIPOLECCOPHI B CHCTEMAaX YIIpaBJIeHUsl

BUJIET Ne 5

1. Knaccudukanusi 1 oCHOBHBIE XapakTepucTuku MK.

2. Hluua SPI.

3. KMK AT90S8515 noaxnroueHa kHomka, 3aMmbikatomias BeiBog PD2 MK Ha oOuiuit nmposos. K mopty
PB noaxnroyena yimHelka cBeToano10B. HanucaTte nmporpammy, B COOTBETCTBHM C KOTOPOM ITpH
MEePBOM HaXKaTUU KHONKU (hopMUpYeTCs «OeryIas TOUKa B OJIHOM HAlpaBJICHUH, a TIPU ee
MOBTOPHOM Ha)KaTHH — HAIIPABJIICHUE MEHSETCS Ha MPOTUBOIOJIOKHOE. BpeMs «ropenus» Touku — 0.5
cek. [Iporpammy opraHu3oBaTh C UCIIOJIB30BAHUEM MIPEPHIBAHMUS 110 TIEPENIOTHEHUIO Taiimepa.

YTBepxcz[eHo Ha 3aCCJaHun Ka(l)eI[pLI ABTOMaTHKA U TCIICKOMMYHHKAIINU

(HammMeHoBaHWe Kadeapbl TOJHOCTHIO)

[IpoTokon Ne oT

3aB. kadeapoii Typynanos B.B.
(moamuce) (®.1.0.)

OK3ameHaTop Cyxos C.®
(moamnuce) (®.1.0.)

KPUTEPUHU
OlIeHUBAHUS IK3aMeHAIMOHHOI PadoThI
10 AUCUUIUINHE « MUKPOKOHTPOJIEPHI U MUKPOIPOLIECCOPHI B CUCTEMAX YIIPABICHUS
TSt 00yJarormuxcs no cnernuansaoct 27.04.04 YnpapieHue B TEXHUIECKHX CUCTEMAax
(mpodmie — TexHnveckast KHOEpHETHKA 1 HHYOpPMATHKA)

DK3aMeH MPOBOJUTCS MUCHBMEHHO MO OwmneraM. bumer comepxut 3 Bompoca, KaKIAbIA U3
KOTOPBIX TpeOyeT KOHKPETHOTO OoTBeTa. [Ipn HE0OXOAMMOCTH OTBEYAIOUIUM JIOJDKEH COMPOBOAHNTH
HAITMCAaHHOE TIOSICHSIOIIEH CXeMOH (PUCYHKOM)

Bonpocel 0XBaThIBAIOT TEOPETHYECKYIO YacTh Kypca, a TakkKe TpeOYIOT JIeMOHCTpAIluu
MPAKTUYECKUX HABBIKOB, MOTYYEHHBIX CTYICHTOM B XOJ€ MPAKTHUECKUX 3aHATHH WU BBHIMOIHEHHUH
KYPCOBOTO IPOCKTA.

[TpaBUIIbHBII OTBET HA BOMPOC OLIEHUBAETCS B JIBAJIIIATh MIECTh OaioB. Ecu OTBET He MOJHEIH,
TO OH OIICHHBAETCS B TpUHAAATh 0amuioB. [Ipu OTCYTCTBUU MPaBHILHOTO OTBETA HA MOCTABIECHHBIN
BOIPOC OOYYAIOIIMICS MoTy4daeT HOib OamioB. [lomyueHHble Gaibl 32 OTBETHI Ha BOIMPOCH OWjeTa
CYMMHPYIOTCSI I ¢ YUETOM PE3yJIbTaTOB TEKYIIErO KOHTPOJIA pabOThl CTYJEHTAa BBIBOJAUTCS UTOTOBAs
orenka 1o 100-6amipHOM mIKae.

[Tonyuennas onenka mo 100-0amibHON IIKale OMNpeneseT OIEHKY IO TOCYAapCTBEHHOM
mkaie u mkaine ESTS.

VYTBepkaeHo Ha 3aceaHuy Kadeapbl aBTOMATUKU U TEJIEKOMMYHHKAIUH,
poTOKOJ Ne or . 20 1.

3aBenyromuii kadeapoit

Typynanos B.B.




4.3 Kpurepum oneHUBaHUA

OneHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM Y4YeOHOro MaTepualia JIHCIHILIUHBI
«MUKpPOKOHTPOJIEPHI U MUKPOIIPOLECCOPBI B CUCTEMAX YIPABJICHUS» MPOU3BOJUTCS B
X0/ TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu (CEMECTPOBOTO KOHTPOJIS).

Tekymmii KOHTPOJIb 3HAaHUM CTYJACHTOB OYHOM W OYHO-320YHOU (HOPMBI
OOy4eHHs] OCYIIECTBIISIETCS MO PE3yJbTaTaM BBIMOJIHEHUS! J1A0paTOPHBIX paboOT u
KOHTPOJIbHBIX OIIPOCOB Ha Ja0OPaTOPHBIX 3aHATHUSX.

BrimotHeHIE Ta00paTOPHBIX PabOT SBISAETCS HEOOXOAMMBIM YCIOBHEM JIOMyCKa
CTyJ€HTa K 3K3aMeHy. Pacnpenenenue OaiioB TEKYIIEro KOHTPOJS padOThI CTyAEHTA
Ha MPOTSKEHUU CEMECTpa MpUBEIeHO B Tabule 1.

Ta6nuna 1 — Pacnipenenenne 6a1y10B TEKyIero KOHTPOJIS

dopmMa KOHTPOJISt

Bo3MOXHOE KOJINYECTBO
0aJUIOB

IIpumeuanue

JlJ1s CTyIeHTOB OYHOI/0YHO-3a04HO/320UHOM (HOpMBI 00yUeHUS

OT4€T O BBIIIOJHEHUH 3/4/8 3a/laHue BBINOJIHEHO MPAaBUIbHO, PELLICHUS
3aJJaHMs Ha 000CHOBaHbI, TPUBEICH aHAJIN3 [TOJYYEHHOTO
1abopaTopHOM pe3ynbrara
3aHATHU. 21214 3a/iaHue BBIMIOJIHEHO B IICJIOM MPaBUIIBHO,
peleHust He Bceria 000CHOBaHbI, BO3HUKIH
TPYAHOCTH B OOBSICHEHUH TOJTyYSHHBIX
pe3ysIbTaToB
Hroro no 24/24/18 W3 pacuéra 17 aynuTOPHBIX 3aHATHH IS
J1a00pPaTOPHBIM IPOBE/IEHUS 1aOOPaTOPHBIX PadoT.
3aHATHAM OneHnBaeTCs KaKI0€ 3aHATHE.
(MaKCMMaJIbHO
BO3MOKHOE)
Pesynbrar 3/4/8 JlaH nonHbIN, apryMEHTUPOBAHHBIN U
KOHTPOJILHOTO OITpoca IpPaMOTHBIN OTBET
21214 OTBeT JaH B 1IEJIOM NIPABUJIbHBIH, HO
HEZ0CTaTOYHO 0OOCHOBAHHBIN U
apryMEHTHPOBaHHBIN, UIMEIOTCS 3aMEYaHHIO
110 0()OpPMJICHHUIO OTBETA
Hroro no 24/24/18
KOHTPOJbHBIM
onpocam
(MakcHUMAaJIbHO
BO3MOKHOE)
Brimonaenune 0/0/12 [Ipu BEITOTHEHUH 3aTaHHSI TPHHSTHI
VH/IMBUYaJIbHOTO MIPaBUIIbHBIE IPOEKTHBIE PEIICHUS,
3aJaHHsI U3JI0KEHNE MaTeprana apryMeHTHPOBAHHOE,
nocjenoBarenbHoe, pabora oopmiieHa
TPaMOTHO
0/0/6 3a/aHuE BBIIOJIHEHO B 1IEJIOM NIPaBUIIBHO,
MIPOEKTHBIE PEIICHUS HE BCeTa 000CHOBAHHI,
UMEIOTCS 3aMEYaHUI0 IO 0(POPMIICHHIO
paboThl
UTOIO: 48/48/48 MaxkcumanbHO BO3MOKHOE

HpOMe)KyTO‘IHaH arrecranust 110 peE3yjbTaTaM OCBOCHHUA JUCHUIIIIMHBI B




ceMecTpe IpoBOAUTCS B (popme cemecTpoBoro sk3ameHa. @opma mpoBeeHus HIK3aMeHa
— IHUCbMEHHas. DK3aMeHAIlMOHHbBIN OWJIeT BKIIIOYAaeT B ce0sl 2 TEeOPETHYECKUX U OJUH
npakTuyeckuii Bompoc. [lpu olieHMBaHMM CTyAE€HTa Ha SK3aMEHE IpernojaBareib
PYKOBOJICTBYETCSI KPUTEPUSAMH, IPUBEACHHBIMU B TaOIHUIIE 2.

MaxkcumanbHOe KOJIMYEeCTBO OajuIoB 32 OTBET Ha BONPOC 3K3aMEHALMOHHOTO
Ousera 3acUMTHIBACTCS CTYACHTY B CJlyd4ae, €CIM OTBET NOATBEPXkIaeT BIIAZCHUE
CTY/ICHTOM 3HaHHMSMHU B MOJHOM oObeMe y4eOHOU ImporpamMMmbl, MaTepHall U3JI0KEH B
JOTMYECKOW TOCIIEOBATEIbHOCTH C BBIJCICHHEM TJABHOTO, COJEPKHUT TOYHBIC
(GbOpMyIUPOBKH, COMPOBOXKAACTCA HILTIOCTPUPYIOIIMMU CXEMaMU U PUCYHKaMH (Tipu
HEOOXOIUMOCTH).

B cnyuae, ecnmu oTBeT Ha BONMPOC HE B MOJHOW MepEe OTBEYACT MPUBEICHHBIM
TpeOOBaHUSAM, CTYJAEHTY 3aCUMTBHIBACTCS KOJMWYECTBO OajsioB, PaBHOE IOJOBHUHE OT
MaKCHMaJbHO BO3MOXHOTO. [Ipy OTCYTCTBHM MpPaBMIIBHOTO OTBETa HA MOCTABJICHHBIN
BOIIPOC CTyAEHT noiyvaeT O 6aios.

Ta6nuna 2 — Pacipeenienre 6aJ10B 110 CEMECTPOBOMY DK3aMEHY

®opMa KOHTPOJIA MakcumansHO
BO3MOKHOE KOJIMYECTBO OAIIIOB
OtBer Ha BOTIPOCHI Bompoc | 13
9K3aMEHAIIMOHHOTO Omiera BOMpoc 2 13
BOIIPOC 3 26
NTOI'O: 52

HToroBasi oneHKa OnpeeisieTcs] MyTeM CYMMHPOBAaHUS KOJUYECTBA 0aJlIOB 10
pe3ynbTaTaM TEKYIIeTo KOHTPOJIS U KOJUYECTBA OAJUTOB IO pe3yJIbTaTaM CEMECTPOBOTO
sk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 0auioB — 100.

[lonyuennass omenka 1o 100-Oa/sibHOM IIKajie OMPEAENIeT OILEHKY [0
rocynapcTBeHHOH mmkaine u mkaine ECTS:

Cymma 6aminoB Orenka Orenka
no 100-0anpHOM 1IKane no mkaue ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTan4HO
80-89 B %
75-79 C OPOtHO
70-74 D v
60-69 E JOBJIETBOPUTEITHHO
35-59 F He
0-34 =4 YJIOBJICTBOPUTEIHHO

* — ¢ 00s13aTENIbHBIM IMMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.
4.4 IIpumep TeKyLIEro onpoca HA MPAKTHYECKUX 3AHATUAX

Ha mpumepe temsl «Taiimepsl/cueturiku MK»:

1. ITpuHIMNO KEWCTBUS TaltMEPOB B MUKPOKOHTPOJIEpaXx?
2. Tumnbl TaiimepoB B MK?

3. [punnun aeiictBus cueTynkoB B MK?

4. CneunanbHble PeKUMBI pabOThI TaiiMepoOB?

5. PaboTa cxembl BXOJAHOTO 3axBaTa?



6. Cxema BBIXOJJHOTO CPaBHEHHS?
OTBeThl Ha BOIPOCHI BXOAHOTO KOHTPOJIS YYHUTHIBAIOTCS IPENoAaBaTeleM B
pe3yabTaTax TeKyIIero KOHTPOIs paboThl CTYIEHTA.

4.5 KypcoBoe npoekTupoBaHue
[Ipu oneHuBaHMM PE3yJITATOB KYPCOBOI'O MPOEKTHUPOBAHUS PYKOBOJICTBYIOTCS

ciacayromuM paciapeaciaCcHucM MAKCHMAJIIbBHO BO3MOKHOTO KOJIHYCCTBA 0aJJIoB IO
OCHOBHBIM pas3JicjiaM ITPOCKTaA:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
/11 KOJIMYECTBO 0aIOB

1 AHanu3 UCXOAHBIX TaHHBIX 10

2 | Pa3paboTka cxembl 30

3 | Pa3zpaborka mporpaMMHOT0 00eCrieUeHUS 20

4 | Otnaaka mporpaMMHOTO 00eCTICYCHHUS 30

5 BriBO1BI 10

HUTOI'O 100

OueHuBaHue paszena IPOU3BOAUTCA UCXOS U3 CIETYIOUIErO:

— TpaBWIbHOE W OOOCHOBAaHHOE (apTyMEHTHPOBAHHOE) MPOCKTHOE PEIICHHE C
UCIIOJIb30BAHUEM TMPOTPECCUBHBIX TEXHOJIOTHH, COBPEMEHHOrO0 OOOpYJAOBaHUS U
IpPOrpaMMHOTO  OOECIieUeHHusi, TI'PAMOTHOE TPUMEHEHHWE METOJMKU pacuéra —
MaKCHUMAaJIbHO BO3MOXKHOE KOJIMUECTBO OAIIIOB;

— TPaBWIBHOE MPOEKTHOE PEIICHNE C 3aMEUaHUSIMU 10 0OOCHOBAHUIO (U3JI0KEHHE
MaTepuajga He BCerja JIOTMYHOE), UMEIOTCS 3aMeuyaHHus 10 BBIOOPY 000pYIOBaHMS,
MPOTPAaMMHOTO  OOECIIeUeHHUs, TPUBEICHHOMY pacy€Ty W HWCIOJIb30BAHUIO €TO
pe3yabTatoB — OoT 1/3 10 2/3 0T MaKkCMMabHO BO3MOXKHOTO KOJMYECTBA 0aJIJIOB,;

— HEBEpPHOE NPOEKTHOE pEIIeHHE, HEYMEHHE BBIMOJHUTH pacdeT IJis MPUHSATHUS
pEIIeHMs, TOTyYeHNs HEOOXOAMMBIX PE3yJIbTaTOB — HOJIb OAJIOB.

B pesynpraTe cymmupoBaHusi HaOpaHHBIX MO pazjesiaM 0ajuioB PYKOBOJMTEIb
KypCOBOTO TIPOCKTHUPOBAHUS OMPEICISICT TPEABAPUTEIbHYI0O HTOTOBYIO OIICHKY,
KOTOpasi MOKET OBITh CHI)KCHA IO pe3yibTaTaM 3allliThl 00y4YaroImHUMCSI KYpPCOBOTO
MPOEKTa Mepe]l KOMUCCUEH 13 YKclia MpernojaBareiieit kadeapsl.

4.6 UnauBuayaabHoOe 3aJaHUe
[Ipy olleHUBaHUM PE3yJbTATOB BBINOJHEHUS WHIUBUIYAIHHOTO 3aJaHUS

PYKOBOJACTBYIOTCA ClIeayromum paciupeacicHucM MaKCHUMAaJBbHO BO3MOXXHOT'O
KoJIMYecTBa 0aJIOB 10 OCHOBHBIM pasaciiam:

Ne HaumenoBanwue pa3aena MaxkcuManbHO BO3MOKHOE
/11 KOJIMYECTBO 0aIOB
1 | Hanucanue u otnagka nporpammsl Nel 6
2 | Hammucanue u oTiajka mporpaMmbl Ne2 6
HUTOI'O 12




OueHuBaHMe paszena IpOU3BOIUTCA UCXOS U3 CIETYIOUIErO:

— TpaBUIBHOE U OOOCHOBAHHOE (apryMEHTHUPOBAHHOE) IPOEKTHOE pEIICHHUE,
IpaMOTHOE NMPUMEHEHUE METOAMKH pacdyéra — MAKCUMAJIbHO BO3MOYKHOE KOJIMYECTBO
0aJlJIoB;

— TPaBUIBHOE NPOEKTHOE PEIICHUE C 3aMEYaHUSIMU 110 OOOCHOBAHUIO (U3JI0KEHUE
MaTepuana He BCerja JIOTUYHOE), UMEIOTCS 3aMEUaHusl N0 MPUBEIECHHOMY pacde€Ty U
UCIIOJIb30BAHUIO €r0 pPe3yiabTaToB — OT 1/3 70 2/3 OoT MakcMMaiabHO BO3MOXHOTO
KOJIMYeCTBa 0allioB;

— HEBEPHOE NPOEKTHOE PEUICHHE, HEYMEHHE BBINOJHUTH pacdeT sl MPUHATHUS
peIIeHNUs, IOTYyYEHUSI HEOOXOANMBIX PE3YJIbTaTOB — HOJIb OAJIJIOB.

HtoroBast olneHKa ompenersercs B pe3ylbTaTeé CyMMHUPOBAaHUS HAOpaHHBIX IO
pazzenam 6alIoB.

5. PEKOMEHAYEMAS JIMTEPATYPA

l. OcHoBHas JMTEpaTypa

1. Cramun B.B., Ypycos A.B., Monoroniesa O.®. [IpoexktupoBanue iudpoBbix
YCTPOMCTB Ha OAHOKPUCTAJIBHBIX MUKPOKOHTPOJLIEpAX. - . — M.: DHeproaroMusar,
1990.-224 c.

2. benos A.B. Muxkpokontposuiepst AVR. OT a30B mporpaMMupoBaHust 10
CO3JaHMs NpakTUYecKux ycTpoicTs. - CI10.: Hayka u Texnuka, 2016. — 544 c. —
ISBN 978-5-94387-854-1.

3. [Ipokonenko B.C. IIporpammupoBanue mukpokonTposiepoB ATMEL na
a3bike C. - M.: MK-IIpecc, 2012. — 342 c.

4. EctudeeB A.B. Mukpokontposuiepst AVR cemeiictB Tiny u Mega pupmbr
Atmel. 2-¢ u3a., ctep. — M.: lomka-XXI, 2005. — 560 c.

5. Huxomnaituyk O.U1. Cucrems manoi apromatusanun.-M.: Conon-IIpecc, 2003 .-
256 c.

Il. JlomosHuTe/JBLHAN TUTEPATYpa

6. bemoB A.B. Camoy4uTenb Mo MUKPOTIPOIIECCOPHON TEXHUKE. 2-€ U3,
nepepad. u nonosiH. — M.: Hayka u Texnuka, 2007. — 256 ¢. — (PaguomtoOurens). —
ISBN 978-5-94387-190-0.

7. benoB A.B. KoHcTpynpoBanue ycTpoicTB Ha MUKpOKOHTpoJsuiepax.- CII6.:
Hayka u Texnuka, 2005. — 256 ctp. ¢ ui. Cepus: Paguonroourens. ISBN: 5-94387-
155-1, ISBN 5-94387-155-1.

8. BacunbeB A.E. MukpokoHTpoJsuiepsl. PazpaboTka BCTpanBaeMbIX
npuioxenuit. Yue6. mocooue. CI16.: U3n-so CIIGITIY, 2003. - 210 c.

6 YYEBHO-METOANYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI
Y4eOHo-MeTOAUYECKHE U31aHNS, pa3padoTranHbie B [JoHHTY:

9. Metoanueckne yKa3aHMsT K BBIIOJHEHHIO J1a0OpaTOpHBIX paboT Mo
JUCUUIUIMHE "MUKpPOKOHTPOJUIEPEl U MUKPONPOLECCOPbl B CHCTEMAX YIPABJICHHS'"



[DnexTpoHHBIN pecypc] : ans o0yyaroumxcs Mo HampaslieHuio noarotoBku 27.03.04
"VnpaBnenue B TexHuUueckux cucremax" Bcex ¢opm o6yuenus / T'OYBIIO
"IIOHHTY", Kad. aBromatuku u TeirekommyHukanuii ; coct.. C. ®. Cykos, U. H.
Apemxo. - 498 K6. - Jloneuk : 'OYBIIO "JOHHTY", 2021. - 1 ¢aitn. - Cucrem.
TpeboBanus: Acrobat Reader. (JlocTym yepe3 TUUYHBIN KaOUHET CTYJEHTA).

10. Metoauueckue yka3zaHus Uil BBITIOJHEHUS] WHIWBUYAIBHOTO 3aJlaHUS IO
JUCHUIUIMHE "MUKPOKOHTPOIIEPEl U MHUKPOMPOIECCOPHl B CHUCTEMax YyIpaBieHus"
[DneKTpoHHBIN pecypc] : mnsg oOydaroumxcsi Mo HampaBieHHIo noarotoBku 27.03.04
"VopaBieHue B TeXHMUYECKUX cucTeMax" 3aoyHoi (opmbl obyuenus / ['OYBIIO
"INOHHTY", Ka¢. aBromaTuku u tenekommyHukanuii ; coct. C. @. Cykos. - 214 K6. -
Horenx : 'OYBIIO "IOHHTY", 2021. - 1 ¢aitn. - Cucrtem. TpeGoBanus: Acrobat
Reader. (Joctym yepe3 JIMYHBII KaOWHET CTYACHTA).

11. Meroaudeckue yKa3aHUsi K  BBIIOJHEHHIO KYpCOBOIO TMPOEKTa IIO
TUCHUAIUIMHE "MHKPOKOHTPOJUIEPHI M MHUKPOIIPOLECCOPBI B CHCTEMAaX YIIPABICHHUS'
[DneKTpoHHBIN pecypc] : g 00ydaronuxcs Mo HampaBlIeHHI0 moarotoBku 27.03.04
"VmpaBneHue B TexHHUYecKuX cucremax" Bcex (opm o00yuenus / ['OYBIIO
"IIOHHTY", Ka¢. aBromatuku u Tenekommynukanuii ; coct. C. @. Cykos. - 1 MO. -
Houenx : TOYBIIO "HOHHTY", 2021. - 1 ¢aitn. - Cuctem. tpeGoBanus: Acrobat
Reader. ([octym 4yepe3 JTUYHbIH KaOUHET CTYACHTA).

12. Metoauyeckue yKa3aHUSI K CaMOCTOSITEIBLHOM paboTe MO JUCHUIUIMHE
"MHKPOKOHTPOJIEPE U MHUKPONIPOLIECCOPBI B CUCTEMAX YINPABICHUA" [DIEKTPOHHBIN
pecypc] : ana oOyyarommxcs 1Mo HampaBieHuo noAarotoBku 27.03.04 "VYmopasneHnue B
TexHudyeckux cucremax" Bcex ¢opm oOyuenus / ['OYBIIO "JOHHTY", Kad.
aBTOMaTUKU W TenekoMMmyHukanuii ; coct. C. ®@. CyxkoB. - 170 K6. - onenx :
I'OYBIIO "IHIOHHTY", 2021. - 1 daitn. - Cucrem. TpeboBanus: Acrobat
Reader. ([locTym yepe3 JTUYHBIN KAOMHET CTYACHTA).

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCyPChI
5BC IOHHTY - http://donntu.ru/library

Internet-pecypcni

12. TI'paduueckass cpena nmisi pa3paOOTKM TPOTPAMMHOTO OOECTICUCHUS IS
MUKPOKOHTPOJIIepoB ¢ apxutekTypoit AVR pupmer ATMEL [3nextponnsiii pecypc]. —
Pesxxum nmocrtyma: http://algrom.net/russian.html — lara noctyna 01.09.2016. — 3aru. ¢
JKpaHa.

13. AVR. VwueOubiii kypc [DnekTpoHHbld pecypc]. — Pexum pocryna:
http://easyelectronics.ru/category/avr-uchebnyj-kurs — Jlara moctyma 01.09.2016. —
3ari. ¢ ’3KpaHa.

7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

VYueOnas aynutopust Ne 8.415, yueOnbIit kopryc 8, 17151 IPOBEACHUS JEKIIMOHHBIX
1 1a0OPATOPHBIX 3aHATHI, TPYNIIOBBIX U MHAUBUIYAJIBHBIX KOHCYIbTALMM, TEKYILETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTanuu (MyJIbTUMEANIHOE 000y I0BaHUE:


http://donntu.ru/library
http://easyelectronics.ru/category/avr-uchebnyj-kurs

KOMITBIOTED C BBIXOJIOM B CETh M BO3MOXKHOCTBIO TIOJIKIIIOUEHUS K ceTH « IHTepHeT»
(P4-1.7 Ghz); npoektop myabTuMenuiinbiii EPSON EMP-X5; skpan npoeKInoHHbIHI
ELIT SCREENS M113XWS1; kommytannonssli mkad; switch TP- Link; Patchpanel;
wi-fi Touka goctyna. Crieruain3upoBaHHast MeOelTb: CTOJIbI; MArHUTHO-MapKepHas
nocka. CucreMHoe obecrieuenue: onepamnronHas cucrema Windows XP Professional
x86/64 (axamemuueckas nuien3us DreamSparkPremium); OpenOffice 2.0.3
(o6mectBennas ymnen3us MPL 2.0); Google Slides (06ecrutatHast Bepcust); Mozilla
Firefox (oOmiecrBennas aunensus MPL 2.0)).

7.2 JlabopaTopHbie padoThlI:

VYyueonas aynuropus Ne8.304, yueOHbII KOpyc 8, 7151 MPOBEAEHUS JEKIIMOHHBIX
U Ja0OpaTOPHBIX 3aHATHHA, KypCOBOTO TIPOSKTHPOBAHUS (BBITOJTHEHHUS KYPCOBBIX
paboT), TPYNIOBBIX W WHIAWBUIYAIBbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJIS |
MPOMEXKYTOUHOM aTTecTaluu  (MyJIbTUMEIUAHOE O0OpYyJOBaHUE: MEPCOHABHBIN
KOMITBIOTED € BBIXOJIOM B CETh BO3MOXXHOCTBIO MOAKII0UeHUS K ceTu «HTeprer» (Intel
Celeron CPU847 1.1 Ghz); npoektop MyJIbTUMEINHHBIN; SKpaH mpoeKIMoHHbI ELIT
SCREENS M113XWS1; wi-fi Ttouka mocrtyma. JlabopaTopHoe 000pydOBaHHE:
naboparopublii crabunuzaTtop TOC-88; otnagunk MPLAB ICD2; ucTOYHMK THUTAaHHUS
b5-45; tepmoctat; ocwmtorpad C1-112A; ocmmnockon HP 54615B; mynstumerp B
1025; BonpT™METp yHUBEpcaIbHBIA B7-16A; CTEHA MHUKPOINPOLECCOPHOW TEXHHUKHU
NUVOTON; nabopaTtopHblii CTeHI aBTOMaTH3alMu M ympaBineHus Ha 6aze [1JIK
Simatic S7-300; nabopaTOpHBIil CTEH/I CUCTEMbl aBTOMATH3AIMH U YIIPABIICHHsI Ha 0a3e
[IJIK Simatic S7-300, ctaniuu pacrpeeneHHoro BBojia-seiBoga ET-200M u manenu
onepatopa OP277; naGopaTopHblii CTEH]T aBTOMAaTU3alMKU U yripaBieHus Ha 0aze TTJIK
Simatic LOGO!; naGopaTtopHblii CT€HJ CUCTEMbl aBTOMATU3ALMM M YNPABICHUS Ha
06aze OBEH CIIK 107 u pacnpeneneHHOro BBoAa-BbiBoja Ha 0asze monayieit OBEH
MBI110-8AC, MK110-224.8]1H.4P, MV110-224.81; naGopaTOpHBIi  CTEHT
aBromaTtuzanuu U ynpasienus Ha 6aze OBEH I1JIK 150 — 2 mT; mabopaTopHbIil CTEeHT
CUCTEMBI yMPABIICHUS JOPOKHBIM JIBIKeHHEM. Crienuain3upoBaHHas MeOelb: CTOJIBI;
nocka aynutopHas. CucremHoe obecrieueHue: orepanronHas cucrema Windows XP
Professional x86/64 (akamemuueckas nurensuss DreamSparkPremium); OpenOffice
2.0.3 (o6mectBennas nunen3uss MPL 2.0); Google Slides (6ecrmiatHas Bepcus);
Mozilla Firefox (oo0mectBennas munensuss MPL 2.0)); CoDeSys v3.5. (6ecruiaTtHas
Bepeust); Modbus Universal Master OPC Server (6ecrinathas Bepeusi); MasterSCADA
3.X Demo (GecriatHast Bepcus).

7.3 KypcoBoe npoekTupoBaHue:

VYyeonas aynuropus Ne8.304, yueOHbIi KOopyc 8, JIJ1sl IPOBEACHUS JIEKIIMOHHBIX
U Ja0OpaTOPHBIX 3aHATHUM, KYypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX M WHAUBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJA U
MPOMEXKYTOUHON aTTecTaruu  (MyJbTUMEIUHOE OOOpYJIOBaHUE: TEPCOHAIBHBIN
KOMIIBIOTEP C BBIXOJOM B CETh BO3MOXKHOCTBIO MOAKIIOUeHUA K ceTu «HTeprer» (Intel
Celeron CPU847 1.1 Ghz); npoektop MyJIbTHMEIUIHBIN; SKpaH MpoeKuoHHbIH ELIT
SCREENS M113XWS1; wi-fi Ttouka poctyma. JlabopaTopHoe 00OpYyIOBaHHE:
nabopatopuslii crabmmmzatop TOC-88; otmamunk MPLAB ICD2; uctounuk nmutaHus



b5-45; Tepmoctat; ocumnorpad Cl-112A; ocumnockon HP 54615B; mynstumerp B
1025; BonbTMETp YHUBEpcadbHbli B7-16A; CTEHI MHMKpPONPOLECCOPHON TEXHUKHU
NUVOTON; naGopaTopHblid CTEHJ aBTOMATH3alMK W yrpaBieHus Ha 0Oaze IIJIK
Simatic S7-300; mabopaTOpHBII CTEH/I CUCTEMbl aBTOMATH3allMK U YIIPABJICHUS Ha 0a3e
[IJIK Simatic S7-300, cranmuu pacrpeseiaeHHoro Bpojia-peiBoja ET-200M u manenu
oneparopa OP277; nabopaTopHblil cTeH] aBTOMAaTU3alluK U yrpasieHus Ha 0aze TLJIK
Simatic LOGO!; naGopaTtopHblii CT€H]J CUCTEMbl aBTOMATU3AIlMM W YIMPaBICHUS Ha
6aze OBEH CIIK 107 u pacnpeneneHHOro BBoAa-BbIBoJa Ha Oaze monayieir OBEH
MB110-8AC, MK110-224.8]TH.4P, MV 110-224.811; nabopaTOpHBIM CTEHI
aBToMaTu3anuu ¥ ynpasienus Ha 6aze OBEH IIJIK 150 — 2 mt; nabopaTopHblii cTeHA
CUCTEMBbI YNPABJICHUS JOPOKHBIM JIBH>KeHUEM. Crnenuanu3upoBaHHasi MeOeIb: CTOJIbL;
nocka ayautopHas. CuctemMHoe oOecrnedeHue: omepanuoHHas cuctema Windows XP
Professional x86/64 (axagemuueckas muieHsuss DreamSparkPremium); OpenOffice
2.0.3 (obmectBennas suuensuss MPL 2.0); Google Slides (OecmuatHas Bepcus);
Mozilla Firefox (o6mectBennas muiensuss MPL 2.0)); CoDeSys v3.5. (OecruiatHast
Bepeust); Modbus Universal Master OPC Server (6ecrinathas Bepeus); MasterSCADA
3.X Demo (GecrmaTtHast Bepcus).

7.4 CamocTosiTeIbHAsA padoTa:

[ToMerienust AJisi CaMOCTOSITEILHOM paOOThl ¢ BO3MOXKHOCTBIO MOJKIIOUEHUS K
cetn «MHTEepHET» W oOOEcIedYeHneM JAO0CTyla B AJIEKTPOHHYIO HWH(GOPMAIMOHHO-
oOpa3oBaTenbHYI0 Cpely OpPTaHM3alliy: YWTaJbHBIC 3ajibl, YueOHBIC Kopmyca 2, 3, 8
(aynutopus Ne8.001) (koMnbrOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO TIOJKIIOUECHUSI K CETU
«AnTepuer» u  obOecmedyeHWEeM JOCTyNma B  JJICKTPOHHYIO  HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 31ekTpoHHO-OUOIMOTEYHYIO CUCTEMY
(BBC 1PRbooks), a Takxke BO3MOXXHOCTHIO HWHJWBHUAYAJIbHOTO HEOIPAHUYEHHOTO
nocryna oOydaromuxcss B ObC u OMOC mnocpenctsom Wi-Fi ¢ mepcoHanmbHbIX
MOOMIIbHBIX ycTpoicTB. CHcTeMHOE obOecrieueHue: onepairoHHas cucrema Microsoft
Windows 7 (akagemuueckas munensus, OpenOffice 2.0.3 (oOrmiecTBeHHas JHICH3US
MPL 2.0), Mozilla Firefox (oOmectBennas nunensus MPL 2.0), Moodle (Modular
Object-Oriented Dynamic Learning Environment) (o6miectBennas miensuss GNU).



