denepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE 00Pa30BaTENIFHOE yUPEXKICHNE
BBICIIETO 00pa30BaHMUs
" JlalIbHEBOCTOUHBII rOCy1apCTBEHHBIA YHUBEPCUTET MyTel coodmeHus"
(ABI'YIIC)

YTBEPXJIAIO

3aB.kadenpoi

(k602) DIEKTPOTEXHUKA, SIIEKTPOHUKA U
IEKTPOMEXAHUKA

Cxkopuk B.I'., xang.
TEXH. HaYK, JIOLEHT

13.05.2024

PABOYA ITPOI' PAMMA

JUCHUIUIMHBEL  MHKPONPOUEeCCOPHBIE CHCTEMbI YIIPABJIECHHUS

JU1s1 HanpaByieHus noAroToBky 13.03.02 DnekTposHepreTuka U dJIEeKTPOTEXHUKA

CocraButenb(u): K.T.H., JionieHT, Ten E.E.

OO6cyxneHa Ha 3acenanuu kKagenpsl:  (k602) DICKTPOTEXHUKA, ICKTPOHUKA M JICKTPOMEXaHUKa

ITporokon ot 01.01.0001r. Ne

O6cy>1<z[eHa Ha 3aceJJaHuHd METOANYCCKON KOMUCCHU I10 POACTBCHHBIM HAlIPpABJICHUAM H CIICHHUAJIBHOCTAM: HpOTOKOJ'I

r. XabapoBck
2024 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenarens MK PHC

2025 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnoiaHeHus B 2025-2026 yueOHOM Toqy Ha 3aceqaHuy Kadeapbl
(xk602) DaeKTpOTEeXHUKA, ICKTPOHHUKA U JICKTPOMEXaHUKa

IIporokon or 20251. Ne
3aB. kadenapoit Cropuk B.I'., KaHJ. TEXH. HAYK, JIOIICHT

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IMpencenarens MK PHC

o 2026 .
Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2026-2027 yueOHOM Tony Ha 3aceqaHuy Kadeapbl
(k602) DneKTpoTeXHUKa, AMEKTPOHUKA U JIEKTPOMEXaHHUKA

[Iporokon or 2026 . Ne
3aB. xadeapoit Cxopuk B.I'., kaHJI. TeXH. HayK, JOLEHT

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoanenus B 2027-2028 yuebnom roay Ha 3aceqaHny Kabeapbl
(xk602) DnexTpoTexHuKa, HIEKTPOHHKA U DIIEKTPOMEXaHUKa

[Iporokon or 2027 1. Ne
3aB. kadenpoit Cxopuk B.I'., kaHA. TEXH. HAYK, TOLEHT

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpencenarens MK PHC

2028 T.

Pabouas mporpamMma mepecMoTpeHa, o0cyskaeHa M 000peHa JuIs
ucnoaHeHus B 2028-2029 yueOnoM roay Ha 3aceqaHny Kadeapol
(x602) DneKTpoTeXHUKA, JMEKTPOHUKA U HICKTPOMEXaHHKa

[Iporokon or 2028 r. Ne
3aB. kadenpoii Cxopuk B.I'., KaHa. TEXH. HayK, JTOICHT



Pabouas mporpamMMa quCIUIUIMHEL MHKPOIPOIIECCOPHBIE CHCTEMBI YIIPABICHUS

paspaborana B coorBeTcTBUH ¢ PI'OC, yTBep)KICHHBIM IPHKa30oM MUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®Gepneparun ot 28.02.2018 Ne 144

Keamu¢ukarus OakaJjiaBp

®dopma obydeHus o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mmas TpyI0eMKOCTh 43ET

Yacos 1o yueOHOMY ILIaHy 144 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIIC: 9K3aMeHkI (cemecTp) 6
KOHTaKTHast paboTa 52
caMoCTOsITeNbHast paboTa 56
4acoB Ha KOHTPOIIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp

(<Kypc>.<Cemec | 6 (3.2)
Tp Ha Kypee>) Uroro
Henenp 16 5/6
Bun 3ansatuit yio | PO | VI PIT

Jlexuuu 16 (16 |16 |16
IIpakTuueckue 32 132 |32 |32
KonTponb 4 4 4 4
CaMOCTOSITEIIHHO
it paboTEI
B tom uucne 16 (16 |16 |16
UHT.
Hroro ayn. 48 |48 |48 (48
Konraxrnas 52 |52 |52 [52
pabora
Cam. pabora 56 |56 |56 |56
Yacel Ha 36 (36 |36 (36
KOHTPOJTh
HUrtoro 144 | 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Kimaccuduxanus ¥ IpHHITUITEI TOCTPOSHHSI MEKPOIIPOLIECCOPHBIX CHCTEM. BHIbI apxuTekTyp U (pyHKIMH OCHOBHBIX
Moaynei Mukpomnporeccopa. OpraHusanus NaMsaTéH B MEKPOIIPOLIECCOPHBIX CUCTeMax. I 'pymibel KoMaH]
MHKpornpoueccopa. Crioco0bl afpecaryy onepaHioB. ApXUTEKTypa ¥ (YHKIMH OCHOBHBIX MOJYJICH OZTHOKPUCTAIIbHBIX
MukpokoHTpoiiepoB (OMK). npexruss! 1 koMaH sl accemOmnepa ast OMK. OyHKIIMOHHpOBaHNE OCHOBHBIX MOYJIEH H
ycrpoiicte OMK: peructp cocTosiHUS, MOPTH BBOA-BEIBOJA, CUCTEMA MIPEPhIBAHUMN, IPOrpaMMHUpYyEMBIC TaliMepHl,
aHAJIOrOBBIA KOMIIapaTop, aHaJIoro-u(poBoi 1 IU(PPO-aHATIOrOBbIi Peodpa3oBaTeId, CTaHAAPTHBIE HHTEP(HEHCH
oOMeHa TaHHBIMH.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon nucuuIinaer: | b1.0.19

2.1 | TpeGoBanus Kk npeaBapUTeJIbLHOIl NOATOTOBKe 00y4aloLIerocs:

2.1.1 | MladopmaTuka

2.1.2 | OCHOBBI NEKTPOHUKH

2.1.3| Teopust aBTOMaTH4YECKOTO YIPaBICHUS

2.1.4| TudpoBsie TEXHOIOTHH B IPO(YECCHOHATBLHON IESTEIBHOCTH

2.1.5| Dnexrpuyeckuii mpuBo

2.1.6 | TeopeTndeckre OCHOBBI JIEKTPOTEXHUKHI

2.1.7 | UmxeHepHas 1 KOMIBIOTEpHAas Tpadika

2.2 | JucuunjdHbI H MPAKTHKH, JJIs1 KOTOPHIX OCBOCHHE TAHHO THCIUNIHHBI (MOXY.IsI) HEOOXOANMO KaK
npeanecTBylomee:

2.2.1 ABTOMaTH3HpOBaHHLIi/lI SJICKTPONPUBO/ TUIIOBBIX MPOMBIIIJICHHBIX YCTAHOBOK

2.2.2 | MoHTax, HAJIaJKa ¥ SKCILUTyaTalus 31eKTpoo0opy 10BaHMs

2.2.3 | IlpoekrupoBaHue CUCTEM IPOMBIIIEHHON aBTOMAaTU3aluU

2.2.4| CucteMsl ynpaBiIeHUs JIEKTPOIPUBOJAMHU

2.2.5| DHeprocOepexeHne W SHEPTOAYAUT

2.2.6 | CucteMbl aBTOMaTHIECKOTO YHpaBJC€HHSA TEXHOJIOITMYCCKUMHU MIpoHeCcCaMu

2.2.7| TexHu4eckoe 0OCTy)KHUBAaHUE U PEMOHT YCTPOUCTB AJEKTPOIPUBOA

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS IO JUCHUTIITIMHE (MO YJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

IIK-2: Cnocoden 06padaTbiBaTh pe3yabTaThl IKCIIEPUMEHTOB

3HaThb:

MeTO)II)I 06pa6OTKI/I 1 aHAJIN3a DKCTICPUMCHTAJIBHBIX PE3YJIHLTATOB, OLCHKHA MOJTYUYCHHBIX OKCIICPUMECHTAJIBHBIX JTAHHBIX.

YMmeTh:

OOpabaTheIBaTh U aHATM3HPOBATE PE3YIIBTAThl SKCIIEPHUMEHTA, COCTABIIATH MPAKTHIECKHE PEKOMEHAAINH 110 HCIIONB30BAaHHIO
SKCHEPHMEHTANBHBIX HCCIICIOBAaHUI; IPEACTABISTE PE3yIbTAaThl SKCIEPHIMEHTOB B BUIE OTUETOB, peepaToB, MyOIHKaLuii.

Baanernb:

MaremaTrnuecKkuM arrapaTom o6pa60T1<1/1 OKCOCPUMEHTAJIbHBIX JAHHBIX; HABbIKAMW UHTCPIIPETAIIUN U MPEACTABICHUSA PE3YJILTATOB
HUCCIICAOBAHMUA.

IIK-5: CnocofeH ncnonb30BaTh TEXHUYECKHE CPEICTBA /118 U3MEPEHHs M KOHTPOJISI OCHOBHBIX apaMeTpPOB
TEeXHOJIOTHYECKOro Impoiecca

3HaThb:

OCHOBHBIC npaBujia TCXHUYICCKUX HSMGPCHHﬁ; OCHOBHBIC 3JICKTPUYICCKUC U HCOJICKTPUICCKUEC BCIIMYUHBI U X PA3HOBUJAHOCTH,
TMPUHIHUIIBI TOCTPOCHUSA U OCHOBHBIC TOTPECIMHOCTU TEXHUYECKUX CPEJICTB H3M€peHHI7L

YMeTh:

Hcrnonp30BaTh TEXHUYECKHE cpeacrtaa I/I3MepeHI/Iﬁ B HpOH3BOI[CTBGHHOI>i JACATCIIbHOCTH, OLICHUBATH PA3HBIC BUIABL HOFpeIHHOCTeﬁ u
BEPOATHOCTHU NMMPABUIIBHOCTHU I/ISMepeHI/Iﬁ; MIPUMEHATDH I/IH(I)OpMaLII/IOHHLIe TEXHOJIOI'MH JIs1 aBTOMAaTu3aluu pac4y€ToB.

Baanernb:

Meroznamu pelieHns! KOHKPETHBIX U3MEPUTENBHBIX 3a/1a4, BBHITOTHEHHUSI METPOJIOTUYECKHX PAacYeTOB IPH 00paboTKe pe3yIbTaToB
HM3MEPHUTEIFHOTO SKCIICPIMEHTA, TOBEPKH U JIP.; METOJaMH BEIOOpa TEXHUIECKUX CPEICTB M3MEPEHHUH JUTI M3MEPEHHH, aHaITH3a
HAY9HO-TEXHHIECKOH JINTEPATYPHI, MOACIUPOBAHNS H3MEPUTEIBHBIX SKCIIEPUMEHTOB, HABBIKAMH OIIEHKH IIPABUIEHOCTH PabOTEI
pubopoB.




4. CONEP)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB M BU1OB YYEBHBIX 3AHATHUA

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuanne
3aHATHUSA 3aHATHA/ / Kype 197071 paKT.
Paznen 1. Jlekuuu
1.1 Knaccugukaiys 1 IpUHIUIIEL 6 2 TIK-2 I1IK-5 JI1.1 J11.2 2 CUTYAIIIOHHBIH
TIOCTPOEHUST MHUKPOITPOIIECCOPHBIX J1.3 aHanu3
cucreM. Bunst apxurexryp u GpyHKmn J1.4J12.1
OCHOBHBIX MOJyJIei J12.3J12.4
MHKporporeccopa. /JIex/ J12.6
J12.7J13.1
J3.2
21022
1.2 OpraHuzanys namsTi B 6 2 TIK-2 I1K-5 JI1.2J12.1 0
MUKPOIIPOLIECCOPHBIX cucTeMax. [ pymniisl J2.2J12.3
KOMaHJ MHKporporeccopa. Criocods J12.4 J12.5
azpecanuy onepanaos. /JIex/ J12.6
JI2.7J13.1
J3.2
3132
1.3 ApXHUTEKTYpa U (PYHKUHUU OCHOBHBIX 6 2 TTK-2 TIK-5 JI1.2J12.1 0
MOJyJIeH OJHOKPUCTATBHBIX J12.2 J12.3
MuKpokoHTpoitepoB (OMK). [lnpekruBst J12.4 J12.5
1 KoMaHJ5s!I accembnepa s OMK J2.6
AVR /Jlex/ JI2.7J13.1
JI3.2
3132
1.4 OYHKINOHUPOBAHUE OCHOBHBIX MOJyJIeH 6 2 TIK-2 TIK-5 JI1.2712.1 0
u ycrpoiictB OMK: peructp cocrosiHus, JI2.2J12.3
TOPTHI BBO/IA-BBIBOJIA, CUCTEMA J12.4 J12.5
NIpepbIBaHUN, IPOrpaMMUPYEMBIE J12.6
TaliMephl, aHAJIOTOBBIM KOMIIapaTop, J2.7]713.1
aHaoro-1ugpoBoi 1 UPPO-aHATOTOBBIH JI3.2
npeoOdpa3oBaTelv, CTaHIAPTHBIC 21052
nHTepdeiicsl 0OMeHa TaHHBIMHL.
IIporpammupyemsie Taiimeps OMK AVR.
Oormue Gpynkuuu /Jex/
1.5 ITopte! BBoma/BeiBoma OMK AVR. 6 2 TIK-2 T1K-5 JI1.2J12.1 2 CUTYaIlMOHHBII
IIporpammupoBanne BBoma-BeIBozA /JIex/ J2.2J12.3 aHau3
J12.4 J12.5
J12.6
J12.7J713.1
J3.2
2122
1.6 Cropokesoii Taiimep OMK AVR /Jlex/ 6 2 TIK-2 TIK-5 JI1.2J12.1 0
J2.2712.3
J2.4J12.5
J12.6
JI2.7J13.1
J3.2
3132
1.7 Amnanoro-un¢poBoii mpeodpazoBaTeib 6 2 TTK-2 TIK-5 JI1.2J12.1 2 CUTYAI[IOHHBIH
OMK AVR /Jlex/ J2.2712.3 aHaJm3
J2.4 J12.5
J2.6
JI2.7J13.1
JI3.2

01092




1.8

PexuMBI NOHUKEHHOTO
SHEepromnoTpedieHNs U cucTemMa copoca
OMK AVR /Jlex/

IK-2 TIK-5

J1.2J12.1
J2.2712.3
J12.4 J12.5
J2.6
J2.7]13.1
JI3.2
01092

CUTYallMOHHBII
aHaIu3

Paznen 2. [lpakTuueckue

2.1

ApxuTekrypa ¥ QYHKIHH OCHOBHBIX
MOJIyJICH OIHOKPUCTAIBHBIX
MuKpokoHTposuiepoB AVR /Tp/

[IK-2 TIK-5

J1.2J12.1
J2.2J12.3
2.4 J12.5
J2.6
J12.7J13.1
J3.2
0132

2.2

I'pyniiel koMaHJ MEKpOINpoOLiECCOpa.
dopMaT MalIMHHON KOMaH bl U IIPOLECC
e¢ Boimonuenus /Ip/

[IK-2 TIK-5

JI1.2J12.1
J22J12.3
2.4 J12.5
J12.6
J12.7J13.1
J3.2
01032

23

Bupsl onepannos accembiepa u popmar
perucrpa cocrossanss OMK AVR /TIp/

IK-2 TIK-5

J1.2J12.1
J2.2712.3
J2.4 J12.5
J12.6
J2.7J13.1
J3.2
3132

24

Cuctema npepoiBannit OMK AVR.
Oo6pabotka npepriBanuii /T1p/

IK-2 TIK-5

J1.2J12.1
J2.2712.3
J2.4 J12.5
J2.6
J12.7J13.1
J3.2
01092

2.5

IIporpammupyemsle Taiimepst OMK AVR.
CrenuanbHble QyHKUUN U pexumsl /TIp/

IIK-2 IIK-5

J1.2J12.1
J2.2712.3
J2.4J12.5
J12.6
J2.7]713.1
JI3.2
21092

2.6

Taxruposanne OMK AVR /Ilp/

[IK-2 TIK-5

JI1.2J12.1
J2.2J12.3
J2.4J12.5
J12.6
J12.7J13.1
J3.2
31032

2.7

Amnanorossiii komnaparop OMK
AVR /Tlp/

IK-2 TIK-5

J1.2J12.1
J2.2J12.3
2.4 J12.5
J12.6
J12.7]13.1
J3.2
3132

2.8

YHuBepcalbHBIN MTOCIE0BATENbHBIN
untepdeiic UART/USART OMK
AVR /Tlp/

IK-2 TIK-5

J1.2J12.1
J2.2712.3
J2.4 J12.5
J12.6
J2.7J13.1
J3.2
3132




2.9 CoznaHue mpoeKTa U OTIaIKa IPOrpaMm 6 4 IK-2 TIK-5 J1.2J12.1 4 CUTYAI[IOHHBIH
B cpene Atmel Studio. J2.2J12.3 aHaAIN3
IIporpamMmmupoBanue onepanuii J12.4 J12.5
BBOJA/BEIBOMA depe3 mopTel OMK AVR. J2.6
Hcnons3oBanue noxnporpamm /Ip/ JI2.7J13.1

JI3.2
3132
2.10 IIporpamMmupoBanue 0OpabOTINKOB 6 6 IIK-2 IIK-5 JI1.2J12.1 2 CUTYallMOHHBII
BHEIIHUX NpepbiBaHuil. OToOpakeHne J2.2J12.3 aHanm3
HHGPOPMAITUH HA CEMUCETMEHTHBIX J12.4J12.5
naukaTopax /Ip/ J12.6
J2.7]713.1
J3.2
3132
2.11 IIporpamMmmupoBanue 6 6 TIK-2 IIK-5 JI1.2J12.1 2 CUTYaIlMOHHBII
taiimepos/cuérunkoB OMK AVR mis J2.2J12.3 aHanu3
OTCU€Ta BPEMEHHBIX HHTEPBAJIOB U J12.4 J12.5
(hOpMHPOBAHUS UMITYJILCHBIX J12.6
TIOCTIEA0BATEIIBHOCTEN C YIIPaBIIeMON JI2.7J13.1
4acTOTOH U CKBaXxHOCTHIO /T1p/ J3.2
3132
Pasnen 3. CamocrositesibHas padoTa

3.1 M3yueHue nutepaTyphl, TEXHUYECKOU 6 30 TTK-2 T1K-5 JI1.2J12.1 0
JIOKYMEHTALUH U UCIIOIb3yEMBIX J2.2J12.3
KOMITBIOTEPHBIX Iporpamm /Cp/ J2.4 J12.5

J12.6
J2.7J13.1
J3.2
3132

32 OdopmieHnre 1 MOAroTOBKA OTYETOB IO 6 26 [K-2 TIK-5 JI1.2J12.1 0
ITP /Cp/ J2.2712.3

J2.4J12.5
J2.6

J12.7J13.1
J3.2
3132

Pasnen 4. Koutpoan
4.1 IMonaroroBka k 3x3aMeHy /OKk3ameH/ 6 36 MK-2 TIK-5 JI1.2J12.1 0

J2.2712.3

J2.4J12.5
J2.6

J2.7]713.1
J3.2
3132

5. OIEHOYHBIE MATEPHUAJIBI JIJI51 TPOBEJEHUSA TIPOMEKYTOUYHOM ATTECTAIIUA

Pa3MmelneHsbl B MNPUJIOKEHUH

6. YAEBHO-METOANYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIIMHBI (MO YJIS)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOI /151 OCBOEHUS TUCHUIIUHBI (MOLYJI5)

ABTOpBI, COCTAaBUTENH 3arnaBue

HSI[aTeJ'ILCTBO, rong

Cmuphos 0. A., DJEKTPOHHBIE U MUKPOIPOLIECCOPHBIE CUCTEMBI yIIPaBIEHUS
Myxanos A. B. aBTOMOOMIIEHt: yuel. mocobue

Mockga: Jlans, 2012,
http://e.lanbook.com/books/ele
ment.php?

pll_cid=25&pll _id=3719

J1.2

Boznosozos A. M. MUKpPOKOHTPOJUIEPHI IJII CUCTEM aBTOMATHKH

Mocka-Bosoraa: Uadpa-
Wnxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183




ABTOpBI, COCTaBUTETH

3arnaBue

WznaTenscTBO, roj

JI1.3 |Tentuxos H.P., MukponpoueccopHble CUCTEMBI YIIPABICHUSA U JUATHOCTUKI Mocksa: ®I'BY JI1O «YuebHo
MMamman A.C., 9JIEKTPOBO30B NEPEMEHHOro ToKa: yued. mocodue -METOIUYECKUH LIEHTP MO
Cuporkul B.B., 00pa3oBaHMIO HA
Herpymun I.A., HKEJIE3HOAOPOKHOM
Mycradpuna P.M., Tpancmopte», 2018,
Ienuropos H.A. https://umczdt.ru/books/1200/2

25480/

JI1.4 | dyxoBHukoB B. K., OmHOKpHCTATEHBIE MEKPOKOHTpOoIuteps! PIC: yued. mocobne Xabaposck: M3a-so IBI'VIIC,

[yxapes C. A. 2024,
6.1.2. [lepeyens 10NOITHUTEIBHOM JTUTEPATYPbI, HEOOXOAMMO¥ /IJIs1 OCBOCHUS TMCUMIIJIMHBI (MOYJIs1)
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, roj
JI2.1 | Boiixo B.1. u np. CxeMOTexHHKa 3JIEKTPOHHBIX CUCTeM. MUKpPOIPOIIECCOPEI 1 BBX-IletepOypr, 2004,
MUKPOKOHTPOJIIEPHL.
JI2.2 | KpaBuenko A. B. 10 npakrudeckux ycTpoicTB Ha A'VR-MUKpOKOHTpOIIepax. Wznarensckuii qom «JJOJIOKA
Kuwra 1 -XXI», K. «MK-IIpecey, ,
2008,
JI2.3 [EBcrudees A. B. MuxpoxoHTpoteps! cemeiictB Tiny u Mega ¢pupmMsr «Atmel» W3parensckuil nom «Jlomska-
XXI», 2004,
JI2.4 |Tonpuenbepr A. M., [{udpoBbie ycTpoiicTBa M MUKPOITPOLIECCOPHBIE CHCTEMBI. M.: Paguo u cBs3pb, 1993,
Maures B. A., Mansko | 3aiaun 1 ynpaxaHeHUs: Y4eO. ocoOue s By30B.
I.b.
JI2.5 | XaptoB B.4. MuxkpokonTposiepsl AVR. [Ipakrukym 7151 HAUMHAIOIIMX. M.: Uzn-Bo MI'TY um. H.O.
baymana, 2007,
JI2.6 |bapanos B. H. [Ipumenenne MUKpOKOHTpoOsLIepoB AVR: cXeMbl, alropuTMBbl, M.: U3patenbckuil nom
IIPOrpaMMBbl «Jdomaka-XX1I», 2004,
JI2.7 | Bepumnun O. E. ITpuMeHeHne MUKPOIIPOLIECCOPOB Ul aBTOMATU3ALUI JI.: Oneproaromusnar, 1986,

TEXHOJIOTMYCCKUX ITPOLECCOB.

6.1.3. IlepeueHb y4eOGHO-METOAUYECKOr0 O0ecniedeH s /ISl CAMOCTOSITeIbHOI padoThl 00yyalomuxcs Mo JUCUMILIUHE

(Mony.110)

ABTOPLI, COCTAaBUTCIIN

3arnaBue

I/ISI[aTeJ'IBCTBO, roa

JI3.1 | 3uccep 5.0. MukpornporieccopHble CUCTEMBI YIIPABJICHUS yCTPOUCTBAMU Xabaposck: M3n-so JIBI'YIIC,
AIIEKTPOIPUBOIA: METO/I. TIOCOOHE TIO BBITIOITHEHHIO 2011,
n1a00paTOpHBIX padoT
JI3.2 | Hoponun U.C., Mukxpokontpomnepsl AVR: 0. 1abopaTopHbIX paboT Xabaposck: M3a-8o ABI'VIIC,
Oxumies K.H. 2013,

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS

JUCIHUITHHBI (MOTYJI5)

€]

Hayunas snexrponnas ouonuorexka eLIBRARY.RU

www.elibrary.ru

92

Onexrponnsli katanor HTh JIBI'YIIC

http://ntb.festu.khv.ru/

6.3 Ilepeyenb MH(OPMALMOHHBIX TEXHOJIOTHI{, HCIOJIb3YeMBIX MPH OCYIECTBJIEHHH 00PA30BaTeIHLHOIO Mpolecca 1o
AUCLMILIMHE (MOYJII0), BK/II0UYasl epevyeHb NPOrpaMMHOro odecrnieyeHus: 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

(mpu HeoOXOAUMOCTH)

6.3.1 Ilepeyens NporpaMMHoOro odecreveHust

1O Solid Works Education Edition CAMPUSS500 - TTporpammusiii komiieke CATIP mist aBTomMatu3auu pabot
MIPOMBIIIICHHOTO MPEINPHUSATHS Ha 3TAraXx KOHCTPYKTOPCKON M TEXHOJIOMMYECKOM MOArOTOBKH IPOM3BOACTBA. KOHTpakT [10-
2 389

Matlab ba3oBas kordurypanus (Academic new Product Concurrent License B cocrase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MaTemaTtndeckuii nmaket, KOHTpakT 410

Mathcad Education - University Edition - Marematuueckuii naket, KOHTpakT 410

Free Conference Call (cBoOoHas TUIIEH3HU)

Zoom (cBOOOIHAS JIUIICH3M)

ACT rect - Kommuieke nporpaMm aj1st co3anust OaHKOB TECTOBBIX 33aHHH, OpraHU3alliy 1 IPOBEACHUS CEaHCOB
tectupoBanus, 1. ACT.PM.A096.J108018.04, nor.372

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KomnproTepHas cipaBogHo-TIpaBoBas cucreMa "KoncymsrantIInroc http://www.consultant.ru

7. ONMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOW J1JIs1 OCYIIIECTBJIEHUSA

OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIVIMHE (MO YJIIO)

Aynutopust

Hasnauenue |

OcHareHue




Aynuropust Haznauenue OcHatenue

332 VYueOHast ay TUTOpHs IJ1s IPOBEICHUS KOMILIEKT y4eOHON MeOeH, TOCKa, SKpaH, TEeMAaTHYCCKUE TUIAKATEI,
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHH, mkader apromaruzanuu Schneider Electric, nabopaTopHsle CTeHIBI
IPYIIOBBIX ¥ MHANBHIYaJIbHBIX KOHCYIbTAINH, "CAIT 1", "CHIIT 2", "CA 1". Windows 10 Pro, Kaspersky Endpoint
TEKYILIEro KOHTPOJIS M TPOMEXKYTOUHOH Security, Microsoft Oficce mpodeccronanpusiii mioc 2007.

artectanuu. "JlabopaTopus cucteM ynpaBiieHHS U
ABTOMATH3ALHHU SJIEKTPONPHBOIOB
MIPOMBIIUICHHBIX H TPAHCHIOPTHBIX YCTAHOBOK'.

328 YueOHas ayTUTOpHSL IS TIPOBEICHMUS 3aHATHI KOMILIEKT Y4eOHOI MeOenn, MapKepHas 10CKa.

JICKIOHHOT'O THIIA. Texumueckue cpencTsa oOydeHus: pabodee mecto I1K ¢ Be6-kamepoii
BBIXOJIOM B HHTEPHET, IIPOCKTOP, 3BYKOBasi CHCTEMA.

Jlunen3nonHoe nporpamMmmHuoe obecrniedeHue: Windows XP,
mui.46107380, Office Pro Plus 2007, nuw. 45525415.

330 VueOHast ay IUTOpUSL AJIsl HPOBEICHHS KOMIUIEKT yueOHOH Mebein, MapKepHas 10CKa, 9KpaH, TeMaTHUeCKHIe
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHH, IUTaKaThl, YHUBEPCAJIbHbIE JTa00PAaTOPHbIC YCTAHOBKH C KOMILUIEKTaMU
IPYIIIOBBIX M MHIIMBUYaJIbHbIX KOHCYJIbTALHH, 3JIEKTPOU3MEPHUTEIBHBIX IIPUOOPOB.

TEKYILET0 KOHTPOJIS M IIPOMEXKY TOUHOI
arrectanuu. "JlabopaTopus Teopun TMHEHHBIX
DIIEKTPUYECKUX Lenen".

423 TTomereHust [UTsi CAMOCTOSITENTBHON PaboThI TeMaTru4ecKue IIaKaThl, CTONBI, CTYJIbS, CTEIUIaXN KoMbroTepHast
00y9aroIuXCs. 3alT AIEKTPOHHON HH(OPMAIIH TEXHHKa C BO3MOXXHOCTBIO TOKITIOUEH s K ceTr VIHTepHeT, CBOOOIHOMY
noctyny B 9bC u DUOC.

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCTIUITJIMHBI (MO YJIS)

[Ipu BO3HMKHOBEHHHU TPYIAHOCTEH C COCTABICHHEM AITOPHTMOB M IIPOrpaMM Ha acceMOepe Mpy BBIIOIHEHHH KypPCOBBIX U
71a60paTOPHBIX PabOT CTYAEHTaM HACTOATENLHO PEKOMEHAYETCsl U3ydyaTh IPUMEPhl IPOrpaMM UIIM CAMOCTOSATENBHO HaliICHHbIE B
WuTtepuere. OTH MpuMepHI clIeayeT pa3oupaTh BMECTE ¢ IIOJPOOHBIM H3yUCHHEM CITHCKA KOMaHI MUKPOKOHTpoutepa. [IporpaMMer
CJIeyeT NMUCATh U OTJIAKUBATH MENKIMHU (pparMeHTaMH, peatu3ys IOCIeI0BaTeIFHO MeIKre (PyHKIMHN 10 paboTOCIIOCOOHOCTH.

Buast CaMOCTOSTEIIbHOMN pa6OTBI CTYACHTOB U UX COCTAaB
CaMocTosiTe/TbHas pa60Ta CTYACHTOB (I/IHIII/IBI/IIIyaJIBHaSI, rpynmnoBas, KOJUICKTI/IBHaSI) SIBJIICTCSI BAXKHOM YaCTRIO B paMKax JTaHHOT'O

Kypca.

CryzeHTaM NpeaararTcs cienytomye GopMbl CaMOCTOATEIbHOH pabOTHI:

O CaMOCTOSITENbHAS IOMAIIHS padoTa;

O paboTa ¢ 3MeKTPOHHBIMH 00pa30BaTEIBHBIMU PECYPCAMI;

| paboTa co criennaabHOMH JIUTEPaTYPOil Kak Coco0OM ITPUOOLIEHHS K IIOCIEHUM MUPOBBIM Hay4YHBIM JIOCTYKEHHSM B

npodeccuoHanbHO chepe;

caMocTosTeNbHast paboTa (MHAUBUAYaIbHAs) C HCTIONB30BAHHEM VHTEPHET-TEXHOIOTHIA;

UHIUBHUIyalbHAs U TPYIIIOBasi TBOpUecKas pabora;

MOJI'OTOBKA K BIHOJIHEHUIO KOHTPOJIBHOH PadoThI;

MOATOTOBKA K K3aMEHY

MOATOTOBKA K BBICTYIUICHHIO C IIPOSKTOM;

Pe3ynbTaThl cCaMOCTOSATEILHOH TBOPYECKOH PabOThl MOTYT OBITH IIpeCcTaBICHbI B JopMe NPE3EHTALMU WM AOKIIa/ia [0 TEME, B
(opme pedepaToB, Wi HHOTO TIPOEKTA.

CamocrosTenbHas paboTa MOXKeET OBITh ayANTOPHOH (BBITOTHEHHE OT/ICIBHBIX 3aIaHIH Ha 3aHATHIX) H BHEAY TUTOPHOM.

I o |

ITpu nmoAroToBKe K 3K3aMeHy HEOOXOAUMO OPUEHTHPOBAThCS Ha KOHCIEKTHI JEKIHI, pEKOMEHAYyEMYIO0 JIUTEPaTypy,
obpasoBarenbHble IHTEpHET- pecypcbl. CTyIEHTY PEKOMEHIYETCSI TAlOKE B Hadalle y4eOHOro Kypca II03HAKOMUTBCS CO CIIELYIOIeH
y4eOHO-METOIUIECKOH JOKYMECHTAIINCH:

IpOrpaMMoil AUCHUILTHHEL

NepeYHeM 3HaHUH U yMEHHH, KOTOPBIMU CTYJIEHT JOJKEH BIAJIETh;

TEMaTUYECKUMU INIaHAMU IPAKTUYECKUX 3aHATHH;

yueOHMKaMH, TOCOOMSMHE MO AUCLUILIHHE, a TAKOKe AICKTPOHHBIMU PECypCaMu;

MEepEeYHEM BONPOCOB K AK3aMEHY.

ITocie 3TOrO y CTYIEHTa JOIDKHO CHOPMHUPOBATHCS YETKOE MTPEACTaBICHHE 00 00beME U XapaKTepe 3HaHUH 1 YMEHHUH, KOTOPBIMH
HaJo Oy/IeT OBIafeTh B IPOIECCe OCBOCHUS TUCIIUTIINHEL

ooooo

Ob6ecneyeHne 00yyaromuXcsi MHBAINIOB U JIUL C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS IEUATHBIMU U 3JIE€KTPOHHBIMU
00pa3oBaTeNFHBIME pecypcamMu B hopMax, aJJallTHPOBAHHBIX K OTPAHUYCHUSM HX 3JI0POBbSL.

CTyneHTHI ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI, B OTJIMYUE OT OCTAJIBHBIX CTYICHTOB, UMEIOT CBOU CIIeU(HUIECKIE
0CO0EHHOCTH BOCHpUSATHSL, IepepaboTku MaTepuaina. [Tondop u pazpaboTka yueOHBIX MAaTEepHaIOB MO TUCLUIUIMHE IPOM3BOAUTCS C
Y4ETOM TOT0, 4TOOBI IPEOCTABIIATH ATOT MaTepHall B Pa3INIHbIX (popMax Tak, YTOOBI HHBAIH/IBI C HAPYIICHHSIMH CITyXa MOTYYajIH
WHQPOPMAIMIO BU3YAIILHO, C HAPYIICHUSIMH 3pEHHUS - ayIUAIBHO (HapuMep, ¢ UCTIONTb30BaHUEM MPOrPaMM-CHHTE3aTOPOB PEH).
s ocBOSHHS AUCUUILTUHBI OyIyT HCIIOIb30BaHbI JIEKINOHHBIE ayAUTOPUH, OCHAIIEHHBIE TOCKAMHU JJISl MChbMa, MYJIbTUMEAUHHOE
00opyIoBaHKE: IPOCKTOP, IPOSKIMOHHBIN KpaH. /15l MpoBEeACHHS CEMUHAPCKUX (TIPAKTHYCCKIX) 3aHATHH - MyJIbTHMEANIHOES
000pytoBaHME: MTPOEKTOP, TPOCSKIIMOHHBII SKpaH.

OcBOEHHE AUCHUIUIMHBI HHBAIMAAMH U JULAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI OCYIIECTBIISIETCSI C UCIIOIh30BAaHHEM




CpeACTB 00yueHHUs OOLIETO U CIICIUATFHOTO HA3HAYCHUS:

- JIGKIIMOHHAs ayJUTOPHS: MyJIbTUMEINIHOEe 000py10BaHNE, NCTOYHUKHI ITUTAHMS JUI MHIUBUAYaIbHBIX TEXHUYECKUX CPEJICTB;

- yueOHas ayTUTOPHS TSI IPAKTUIECKUX 3aHATHH (CEeMUHAPOB): MyJIbTHMEIUITHOE 000pYIOBaHHE;

- QyAUTOPHS [UISl CAMOCTOSITENILHON paboThl: CTaHIapTHBIE paboure MecTa ¢ MePCOHAILHBIMU KOMITBIOTEPaMH.

B xaxxnoii ayuTopuu, rae 00y4aroTcst MHBAIUIBI U JIMIA C OrPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI, IPETYCMOTPEHO
COOTBETCTBYIOIIEE KOIMIECTBO MECT JUIsl 00YUAIOIIMXCS C yUETOM OrPAaHUIECHHH UX 3/J0POBbSI.

Jlns o0ydaronixcess HHBAIMIOB | JINIT ¢ OTPaHHIECHHBIMH BO3MOYKHOCTSIMH 370POBBSI IPETyCMOTPEHO 0OCITYKHBAaHHE T10
Mexonomoreanomy abonemeHTy (MBA) ¢ XabapoBckoit kpaeBoil creruaaTu3upoBaHHON O1OIroTeKoi 1t ciaensix. [To 3ampocy
nonb3oBateneit HTH nHBanumoB 1o 3peHuo, oCyIecTBIsIETCS HHPOPMAIMOHHO-ONOIOTEeYHOE 00CITy)KUBaHHE, JOCTABKA U Bbllada
JUIs pabOTHI B UUTAIHHOM 3aJI€ KHUT B CHEIUATII3UPOBAHHBIX (popMaTax I CIEIBIX.

Pa3paboTrka npyu HEOOXOMMOCTH UHANBH/YaIbHBIX yYEOHBIX [UIAHOB U MHJIMBUIYJIbHBIX IPAaUKOB 00OYUSHHUs] MHBAIU/IOB H JIULL C
OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/J0POBBSI.

OOyuarommuecs: HHBAJIUJIBI, MOTYT 00y4aThCsl [0 HHIUBUIYaJIbHOMY y4eOHOMY IUIaHY B yCTAHOBICHHBIE CPOKH C YIETOM
0coOeHHOCTEH 1 00pa30BaTENbHBIX MOTPEOHOCTEH KOHKPETHOTO 00y YaroIIeToCs..

IMox uHAMBHAYaNBHON PabOTOl MoApa3yMeBatoTCs 1B (OPMBI B3aUMOIEHCTBHS C IIperoiapaTesieM: HHANBHyalbHas yueOHas
paboTa (KOHCYJBTAIUN), T.€. JONOIHUTEILHOE Pa3bsICHEHNE y4eOHOro MaTepyraia 1 yriryolIeHHOe n3y4eHne MaTepHana ¢ TeMU
00yJaronMucs, KOTOPEIE B 3TOM 3aHMHTEPECOBAHbL,  MHANBHAyaIbHAS BOCIIHTATEIbHAS padoTa. VIHIMBHIyaTbHBIE KOHCYIIbTalln|
0 IPEIMETY CTAHOBSTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHIMBUIYATH3aLHMN 00yYCHHS U YCTaHOBJICHUIO
BOCITUTATEIFHOI0 KOHTAKTa MEXy IPETofiaBaTeeM U 00y4aloMCs HHBAIIMIOM M 00y4alOIMMCsI C OrpaHMYEHHBIMH
BO3MOXXHOCTSIMH 3/10POBBSL.

[Ipu cocraBneHNH HHAMBHAYATHHOTO Irpadrka 00yIeHUS HEOOXOIMMO IPEIyCMOTPETh Pa3INYHbIC BapHAHTHI IIPOBEICHNS 3aHATHIA:
B aKaJIeMHYECKOM IpyIIIe U HHIUBUIYAIILHO, HA IOMY C HCIIOJIb30BaHUEM JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHi.

IIpoBenenue yuebHOro mporecca MoXKeT ObITh OpraHn30BaHo ¢ ucnonb3oBanneM DMOC yHuBepcuTeTa U B IMQPOBOI cpere
(Tpynibl B COUMABHBIX CETAX, DJIEKTPOHHAS T0UTa, BUAECOCBA3Db U JIp. TUIaTGOpMbl). YdyeOHble 3ausaTus ¢ npumenenuem 10T
HPOXOJSIT B COOTBETCTBUY C YTBEP)KACHHBIM paclicaHueM. TeKyIuid KOHTPOJIb ¥ IIPOMEKYTOUHAs aTTeCTalus 00yqaromuXCst
nposoxutcs ¢ npumenenueM J1OT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenune: 13.03.02 JiiekTpo3HepreTuka M 3JeKTPOTeXHUKA

HanpasiedHocts  (mpoduib): ABToMaTm3auuss M uudpoBoe  ynpaBjieHUue
3JIEKTPOTEeXHUYECKUMH KOMIIEKCAMH

Jucouniamnna: MukponpoueccopHbie CHCTEMbl YIIPABJICHUSA

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OIIEHKHU KOMITETCHIIU I Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS
Iloporosslif ypoBeHb HE HUXE IIOPOTOBOI0O

IloBbIlIEHHBIN YPOBEHD
Bricokuii ypoBeHb

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH [IIxana oueHuBaHuUsA

YPOBEHB KOMITETEHIIU I
pe3ynbraTta
0o0vueHus

DK3aMeH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuarommuiics: HeynosnerBopurenbsHo
YpOBEHB -00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTEJIBHBIX 3aHATHH MO COOTBETCTBYIONICH AUCIUTIIUHE.

[Moporoserii | OOyuaromuiics: Y10BNETBOPUTENBHO
YpOBEHB -00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B

00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH

po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit

MPOTPaMMON AUCHUTIIUHEI;

-IOIyCTHJI HETOUHOCTH B OTBETE Ha BOIPOCHI U IIPU BBIIOJIHEHUU

3a/1aHUi 10 y4eOHO-IIPOrpaMMHOMY MaTepuaiy, Ho 00Jaaer

HEOOXOANMBIMH 3HAHUSMH JUTSL X YCTPAHEHUS 10J] PYKOBOACTBOM

MIPEeToIaBaTesl.

[osermennsrit | OOywaroniics: Xoporro
YPOBEHB - 0OHApYKUJI TOJTHOE 3HaHKE Y4eOHO-IIPOrpaMMHOIO MaTepuaa;

-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii

[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO

Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-

IIPOrpaMMHOMY MaTeprally 1 OOHOBJIICHHUIO B XOJI€ aJIbHEHIIeH

yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




IIpumepHBIii IepedeHb BOIIPOCOB K IK3aMEHY.

1. Kimaccnguxanus ¥ NpuHIUIBI TOCTPOSHHS MUKpoIporieccopHbix cucteM. (I1K-5)

2. ApxuTekTypa ¥ (YHKUUH OCHOBHBIX MOJYJIEH MHKpompolueccopa (MUKPOIPOLECCOPHOTO s/pa).
(TIK-5)

3. I'pynmer  koMaHJ MuKporponeccopa (¢ mpumepamu komann AVR-accembiepa). @Popmar
MaIIMHHON KOMaHAbI 1 popMat KoMaHAbl Ha accembiepe ([1K-2).

4. Croco0b1 anpecanmu orepanaos (¢ mpuMepamu koMana AVR-accembiepa). (ITK-5)

5. ApxuTeKTypa W (YHKIHHA OCHOBHBIX MOAYJCH OJHOKPHUCTAIBHBIX MHKpPOKOHTpoOuIepoB AVR.
(IIK-5)

6. JupextuBbl accembiepa st MEKpokoHTpouiepoB AVR. (ITK-5)

7. Bunsl onepanioB accembiepa u ¢popMaT perrucTpa cocTostHusI MUKpoKoHTpoiepoB AVR. (ITK-5)

8. OyHKIIMOHUPOBAHNE IOPTOB BBOZA-BBIBOJA MHUKpOKOHTposiepoB AVR. Ilporpammuponanue
BBOa-BbIBOMIA. (ITK-2)

9. OyHKIIMOHUPOBAHNUE CHCTEMBbI INpepbIBaHUNl MUKpokoHTpomaepoB AVR. IlporpammupoBanue
o0pabotku npepsiBanuii. (I1K-2)

10. OYHKIMOHUPOBAHUE M PEKUMBI PAabOTHI NPOrPaMMHPYEMBIX TalMEpOB MHKPOKOHTPOJIEPOB
AVR. TIporpammupoBanue taiimepos. (ITK-2)

11. OYHKIIMOHUPOBAHUE AHAJIOTOBOIO KOMIapaTopa MUKpoKoHTposuiepoB AVR. IIporpammupoBanue
aHanoroBoro kommaparopa. (ITK-2)

12. OyHKIIMOHUPOBAHNE  aHAJIOTO-IHU(POBOrO  Tmpeobpa3oBaTensi MHKPOKOHTpoiuiepoB AVR.
[Iporpammuposanue ALIT. (ITK-2)

13. CriocoObl TaKTUPOBAHHSA M PEXHUMBI TOHIKEHHOTO 3HEPronoTpeOSIeHHsI MHUKPOKOHTPOJIIICPOB
AVR. (IIK-5)

14. OyHKIIMOHHPOBaHUE CHCTEMBI cOpoca MUKpokoHTpoiiepoB AVR. (ITK-2)

15. OyHKIMOHUpOBAaHWE  YHHBEpCAlbHBIX  mocienoBatenbHbiX  uHTepdeiicoB UART/USART
MukpokoHTtpoiuiepoB AVR. IIporpammuposanue unrepgeiico UART/USART. (ITK-2)

16. [TporpamMHBIe 1 anmapaTHBIE CpeICTBa Pa3paboTKu MUKporpouneccopHbix cucteM (ITK-2).

O6pazer] 5K3aMEHAMOHHOTO OnIeTa
JlapHEeBOCTOUYHBIN TOCYIaPCTBEHHBIH YHUBEPCUTET IyTEH COOOIICHUS
Kagenpa Ok3aMeHannoHHbIH Ouier Ne YTBepkaaro»
(x602) DnexTpoTeXHUKa, MukponpouneccopHble CUCTEMBI 3aB. kadenpoit
SNEKTPOHMKA M DJICKTPOMEXaHHKa YIIpaBICHUA Ckopuk B.I'., xaHZ. TeXH. HayK,
6 cemectp, 2024-2025 Hanpasnenne: 13.03.02 JOLIEHT
DJEeKTpO’HEPTeTHKA H T.
JNEKTPOTEXHUKA

Hanpasnenuocts (mpoduiib):
ABToMaTtu3aius 1 udpoBoe
YIIPaBJIEHHE TEKTPOTEX HUUECKUMH
KOMILIEKCAMHU

Bompoc Knaccudukarus 1 mpuHITUIBI TOCTPOSHUST MUKpoIpoieccopHbix cucteM. (ITK-5)

Bormpoc OyHKITNOHUPOBAHNE aHaJoro-nmudpoBoro npeoOpazoBaTels MHKPOKOHTPOJIEPOB AVR.
IIporpammupoBanue ALII. (ITK-2)

3anaua (3amanue) ()

[Ipumewanne. B  kaxagoM  3K3aMEHAIIMOHHOM  OmiIeTe  JOJDKHBI — NIPHCYTCTBOBaTb  BOIIPOCHI,
CIOCOOCTBYIOMINX (POPMUPOBAHHIO Yy 00YUAIOIIErocs BCeX KOMITETEHIINH 10 JaHHOM JUCIUIUIMHE.

3. TecToBbIE 3aaHus. Ouemca mo pesyjabrataM TECTUPOBAHMUSA.

3. TecroBble 3ananus. OlLieHKa 110 pe3ynbTaTaM TeCTHPOBAaHUS.

1. 3amanue {{ 58 }} T3 Ne 58 (xomnerenuus [1K-5):

BriGepute npaBrITbHBIH OTBET

Hanwmenslee sHepronorpedienue 8-paspsiHbIX MUKPOKOHTpouIepoB AVR obecnieunBaeTcst B pexxume
£ Idle

£ ADC noise reduction

R Power-down

£ Power-save

£ Standby

£ Extended standby




2. 3ananue {{ 59 }} T3 Ne 59 (kommnerenmus [1K-2)

Bribepute npaBUIBHBIN OTBET

®nary npepsIBaHUN - 3TO OUTHI, YCTAaHABIMBAIOIINECS B perucTpe (-ax)
£ Macok ImpepbIBaHUH I pa3peleHns pepbIBaHUM

£ cocrognus SREG npu BO3HUKHOBEHUH NPEPBIBAHUIM

£ obmiero Ha3HAUEHMS MPH MEPEX0/1aX K BEKTOPaM MpepbIBaHUN

R BBOza/BBIBOAA IPH COOBITHSIX, CIIOCOOHBIX BBI3BATH NPEPHIBAHUS

3. 3amanue {{ 60 }} T3 Ne 60 (kommeTenmus [1K-5)

Bribepute npaBIITBHEI OTBET

Bocemupaspsiaasie MukpokoHTpoiuiepsl AVR conmepkar 10-paspsiqasie AL
£ mapamnensHOro nMpeoOpa3oBaHMs

R mocnenoBaTensHOTO MPUOIMKEHUS

£ cnensiero THNa ¢ peBEPCUBHBIM CUETYMKOM

£ c curma-ziensra MOJIyIISITOPOM

4. 3aganue {{ 44 }} T3 Ne 44 (xomnerennus [1K-5)

Bri6epute npaBriTbHBIE OTBETHI

Unatepdeiic UART/USART 8-pa3psaHbIx MUKPOKOHTpOIDIEpoB AVR HMeeT mpephIBaHUs 110 COOBITHSAM:
R 6ydep UDR mepenaTanka oIrycTel, TaK KaK €ro COAEPKUMOE TIEPETHCANIOCh B CIBATOBBIA PETUCTP

R 6ydep UDR npuémanka 3anI0THAIICS HOBBIMHU TaHHBIMH

£ casurossiit peructp u 0ypep UDR mpuémHIKa MepernoHIINCh HOBBIMU TaHHBIMHU

R caBuroBslit peructp nepenaTymka omyctel, 1 B 0ypepe UDR HeT HOBBIX JaHHBIX

£ B Oydpep UDR nepenaTurika 3anucaHbl HOBbIE JJaHHbBIE,  CJIBUTOBBIH PErHCTp €I He OImycTel

5. 3amanue {{ 45 }} T3 Ne 45 (komnerenmus [1K-5)

BriGepute npaBuiIbHBIE OTBETHI

Talimepsl 00IIero HazHa4YeHUS 8-pa3psOHBIX MHUKPOKOHTpo/uIepoB AVR MoOryr mmerh NHpepbIBaHHS I10
COOBITHSIM:

R 3zammce cogepxumoro cuérHoro peructpa TCNT B peructp 3axBata ICR mo curHamy Ha
cooTBeTcTBYIOIEeM KoHTakTe I[CP

R obnynenne cuéraoro peructpa TCNT

£ 3ammce comepxkmmoro peructpa 3axBata ICR B cuérmsiii permctp TCNT mno curHamy Ha
COOTBETCTBYIOMEM KoHTakTe OC

R cosnagenune compepxumoro cuétHoro peructpa TCNT ¢ comepKUMBIM OJHOTO U3 PETHCTPOB CPAaBHEHUS
OCR

R conpepxumoe cuérnoro peructpa TCNT nocturaer BepuimHbl cYETa

£ cOpoc npexnenurens Taiimepa

6. 3ananue {{ 46 }} T3 Ne 46 (kommnerenuus I1K-2)

[MTocnenoBaTenbHOCTH COOBITHI B MHUKPOIIPOLIECCOPE NMPH BOSHUKHOBEHUH TIPEPHIBAHNUS

: cOpoc dmara oOrmiero paspemnieHus NpepbIBanuii | 1 (hrara COOTBETCTBYIOIIETO MPEPHIBAHMS

: HHKPEMEHT nporpaMMHoro cuérunka PC ¥ 3anmck ero coep>KUMOro B CTEK

: IEeKpeMeHT yKazateis cTeka SP

: 3arpy3ka B mporpammubii cuétank PC agpeca BekTopa mpepbIBaHUs

: 3aIKCh B MporpamMMHBbIi cuétunk PC anpeca nepBoit KOMaHBI OAIPOTpaMMBl 00paOOTKH TpephIBAHUS

wnm AW -

7. 3ananue {{ 47 }} T3 Ne 47 (komnerennus [1K-2)

[TocnenoBaTenbHOCTh COOBITHI B MEKPOIPOLIECCOPE MPH BHIOJHEHUH KOMAaH/IbI reti.
1: 3arpy3ka B nporpamMmuslii cuétunk PC aapeca u3 creka

2: UHKpEMEHT yKa3arteins cTeka SP

3: ycraHoBKa (urara o01ero paspereHus npepeiBaHuii |

ITonHBIA KOMILICKT TECTOBBIX 3aJlaHHil B KOpropatuBHOU TecToBoi obonouke ACT pasmerieH Ha cepBepe
YUT JABI'VIIC, a takxe Ha caiite YHuepcurera B pazaene CHO JIBI'VIIC (oOpa3oBarenbHasi cpesia B JIMYHOM
KaOMHETE MPETIoIaBaTes ).

CooTBeTcTBHE MEXKIY OalbHOM CHCTEMOHW M CHUCTEMOM OLIEHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABIIMBACTCS IIOCPEJCTBOM CIIEIYIOIIECH TaOIHIIbL:



OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YYEHUs 00yJeHHUs
O0yyarormuiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskuit ypoens

74 — 61 daoB «Y1OBIIETBOPUTETIBLHOY IToporosslit ypoBeHb

84 — 75 Gamos «Xopor1o» IToBbIIeHHBI YpOBEHB

100 — 85 6aoB «OTnuaHO» Bricokuit ypoBeHb

4. Ouenka orBera o0y4daloLlerocsi Ha BOIPOCHI, 3aJady (3aJlaHMe) 3K3aAMEHALMOHHOro OuJjera,

3a4eTa, KypcoBOro NPOeKTHPOBAHUS.

OHGHKa OTBCTa 06yqa}01uer0c;{ Ha BOIIPOCHI, 3a1a1y (BaHaHI/IC) 9K3aMCHAIIUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIEMEHTEI OLIEHUBAHUS CopeprxaHue KAl OLICHUBAHUS
HeynosnerBoputenbH | YI0BIETBOPUTEID Xopomio OT1iunyHO
He 3auteno 3auTeHo 3auTeHo 3auyTeHO
CootBeTcTBHE 0TBeTOB | IloTHOE 3HaYUTENBHEIC HesnaunrenbHbie ITonnoe
(hopMyImHpoBKaM HECOOTBETCTBHE IIO MIOTPEITHOCTH. TIOTPEIITHOCTH. COOTBETCTBHE.
BOTIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, [Momaoe 3HauNTENEHOE HesnauntensHoe CooTBeTcTBHE
MOCJIENOBATENBHOCTE M | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KPUTEPHIO TTPU
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KpUTEPHIO. KpUTEPHIO. OTBETE Ha BCE

YETKO, MOHSTHO, BOTIPOCHI.
IPaMOTHO M CBOOOTHO
H3jaraTh CBOM MEICIU
3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HNmeroT mecTo HNmeroT MecTo ITomHoE
MPaBOBBIX JOKYMEHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBUE
M CHENAIBHON MpaBOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPUTEPHIO
JTUTEPATYPHI CIIEIMaIBEHOM (He3HaHme HE3HAaHHUE OTAENBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI OoJpInel 9acT U3 | (eIMHUYHBIX) Pa0OT | BOIPOCHI.
JIOKYMEHTOB 1 M3 Yuca
CIIELIMAIIEHOM 00s13aTENBHOM
J'II/ITepaTypI)I 110 J'II/ITepaTypr.
Ha3BaHHUIO,
COJIEP)KAHUIO U
T.1.).
‘YMeHue yBsA3bIBaTh ‘YMeHue cBs3aTh ‘YMeHue cBsizaTh YMeHue cBs3aTh ITonnoe
TEOPHIO C TIPAKTUKOM, TEOPHIO C IPAKTHKON | BOIIPOCH TCOPHUH | BOIIPOCHI TCOPUH U COOTBETCTBHE
B TOM YHUCJIC B 06J'IaCTI/I paGOTbI HC nu HpaKTI/IKI/I HpaKTI/IKI/I B }IaHHOMy KpI/ITepI/IIO.
poheCCHOHATIBHOM TIPOSIBIIAICTCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MIPOSBIISICTCSL. HHTETPUPOBATH
3HAHWSI U TIPUBJICKATh
CBEACHUS U3
Pa3IMIHBIX HAYIHBIX
coep.
KauecTBO 0TBETOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OOJIBIIYIO YacTh OTBETHI HA Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTess JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUpYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




