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

17.05.2023

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 17.05.2023r. Ne 10

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

r. XabapoBck
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenarens MK PHC

2024 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnoiaHeHus B 2024-2025 yueOHOM Tonqy Ha 3aceqaHuy Kadeapbl
(xk602) DaeKTpOTEeXHUKA, ICKTPOHHUKA U JICKTPOMEXaHUKa

IIporokon or 2024r1. Ne
3aB. kadenapoit Cropuk B.I'., KaHJ. TEXH. HAYK, JIOIICHT

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

IMpencenarens MK PHC

o 2025 r.
Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2025-2026 yueOHOM Tony Ha 3aceqaHuy Kadeapbl
(k602) DneKTpoTeXHUKa, AMEKTPOHUKA U JIEKTPOMEXaHHUKA

[Iporokon or 20251. Ne
3aB. xadeapoit Cxopuk B.I'., kaHJI. TeXH. HayK, JOLEHT

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

[Ipencenarens MK PHC

2026.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoaaenus B 2026-2027 yueOHoM roay Ha 3aceJaHny Kabeapbl
(xk602) DnexTpoTexHuKa, HIEKTPOHHKA U DIIEKTPOMEXaHUKa

[Iporokon or 2026 . Ne
3aB. kadenpoit Cxopuk B.I'., kaHA. TEXH. HAYK, TOLEHT

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

IIpencenarens MK PHC

2027 r.

Pabouas mporpamMma mepecMoTpeHa, o0cyskaeHa M 000peHa JuIs
ucnoaHeHus B 2027-2028 yueOHoM Toay Ha 3aceqaHny Kadeapol
(x602) DneKTpoTeXHUKA, JMEKTPOHUKA U HICKTPOMEXaHHKa

[Iporokon or 2027r. 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 3a04Has

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 Bunap! kKoHTpOns Ha Kypcax:
B TOM YHCJIE: 9K3aMeHsl (kype) 4
KOHTaKTHasi paboTa 12 KOHTPOJBHEIX padoT 4 kypc (1)
caMoCTOsITeNbHast paboTa 123
9acoB Ha KOHTPOINb 9

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

K 4
2l Hroro
Bun 3anstuit VII | PII
Jlextun 4 4 4 4
[Ipakruueckue 8 8 8 8
Uroro ayn. 12 (12 |12 |12
Konraxrnas 12 (12 |12 |12
pabora
Cam. pabora 123 (123 | 123 | 123
Yacel Ha 9 9 9 9
KOHTPOJIb
Uroro 144 1144 | 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: | b1.0.20

2.1 | TpeGoBanus Kk npeaBapUTeJIbLHOIl NOATOTOBKe 00y4aloLIerocs:

2.1.1 | MladopmaTuka

2.1.2| OCHOBBI AIEKTPOHUKI

2.1.3 | UadopmaronHas 1 CUIIOBas SJIEKTPOHUKA 3IEKTPOIPHBOA

2.1.4 | Teopust aBTOMaTHUYECKOrO YIIPABICHUS

2.1.5| HudpoBsie TEXHOIOTHH B IPOYECCHOHATBEHON IeSTeIBHOCTH

2.1.6 | Dnexrpuyeckuii mpuBo

2.1.7| TeopeTn4ecKue OCHOBBI AIECKTPOTECXHUKHI

2.1.8 | MmxeHepHast ¥ KOMIIbIOTEpHas rpaduka

2.2 | JucuUMILUIMHBI ¥ PAKTUHKH, [JI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILINHBI (MOAYJIs1) HEOOXOAUMO KaK
npeauiecTByouiee:

2.2.1 | ABTOMaTU3UPOBAHHBIN AIEKTPONPUBOJ TUIIOBBIX IIPOMBIIIICHHBIX YCTAHOBOK

2.2.2 | MoHTaX, HalaaKka U SKCIUTyaTamus IeKTPoo0opyIOBaHHS

2.2.3 | [IpoekTrpoBaHHEe CHCTEM IPOMBIIUICHHON aBTOMATH3aIUH

2.2.4| Cucrembl ynpaBJIeHHs SIEKTPOINPHUBOIAMHU

2.2.5 | DHeprocOepekeHre U SHeproayauT

2.2.6 | CucteMsl aBTOMaTUYECKOT0 YIIPABICHHS TEXHOIOTHUECKIMU ITPOLIECCaMU

2.2.7 | Texandeckoe 0OCITy)KUBAHHUE 1 PEMOHT YCTPOUCTB JIEKTPOIPHBO/IA

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 11O JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHHSI OBPA3OBATEJILHOM ITPOT'PAMMBI

IIK-2: cnoco0HOCTL 00padaThIBAThL Pe3yJIbTAThl IKCIIEPUMEHTOB

3HaTh:

MeTtobl o6pa60T1<1/1 1 aHaJIn3a SKCIICPUMCHTAJIbHBIX PE3YJIbTATOB, OLICHKHU IMOJYYCHHBIX OKCIICPUMCHTAJIBHBIX JaHHBIX.

YMeTh:

OO0pabaTbIBaTh U aHATU3UPOBATH PE3YNBTAThl IKCIIEPUMEHTA, COCTABIIATH MPAKTUUECKUE PEKOMEHAAINH 110 UCIIONb30BaHUIO
9KCIIEPUMEHTAIIbHBIX HCCIIEA0BAHUH; IPEACTABIATD PE3YIbTATHI SKCIIEPUMEHTOB B BUIE OTUETOB, pehepaToB, My OIHKaLIHH.

Baanern:

MaremMaTH4IeCKIM armapaToM O6pa60TKI/I OKCIICPUMCHTAJIBHBIX JaHHBIX; HABBIKAMU MHTCPIPCTAINU U IPECACTABICHUA PE3YyJIbTAaTOB
HCCIICAOBAHUA.

IIK-5: cnoco0HOCTBHIO HCIOJIb30BATh TEXHHYECKHE CpeacTea AJisd N3BMEepEeHU U KOHTPOJISA OCHOBHBIX NNapaMeTpoB
TEXHOJOIMY€CKOro mpoiecca

3HaTh:

OCHOBHEIE IpaBujia TEXHUYECKUX H3Mep6HHﬁ; OCHOBHBIC DJICKTPHUYICCKNUC U HEDJICKTPUICCKUEC BEJIMUUHBI U UX PAa3HOBUIHOCTH,
MPUHIUITBI IOCTPOCHHA U OCHOBHBIC MOIPEIIHOCTH TEXHUYCCKUX CPEACTB HSMGPGHHﬁ.

YMmeTh:

Hcmonp3oBaTh TEXHUYECKIE CpeacTBa I/ISMepeHI/Iﬁ B HpOHBBOHCTBCHHOﬁ ACATCIIBHOCTH,; OICHUBATDH PAa3HBIC BUABI HOFpeHIHOCTeﬁ u
BECPOATHOCTHU IIPABUIIBHOCTH HSMGpGHHﬁ; IIPUMECHATH I/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOTMHA JI1 aBTOMAaTU3alnuu pacy€ToB.

Baanernb:

MetonaMu peneHust KOHKPETHBIX H3MEPHUTEIBHBIX 3a/]a4, BRIOIHEHUS METPOJIOTHIECKAX PacdeTOB IpH 00pabOTKe pe3yIbTaToB
M3MEPHUTENBHOIO SKCIIEPUMEHTA, TOBEPKH U JIP.; METOJIaMH BBIOOpa TEXHUYECKUX CPEICTB U3MEPEHUH JUIsl H3MEPEHHMH, aHaI13a
Hay4YHO-TEXHUYECKOH JINTEpaTypbl, MOJEINPOBAHHS H3MEPHTEIIBHBIX SKCIIEPUMEHTOB, HABBIKAMH OLICHKH PaBUIIBHOCTH PabOThI
pHOOPOB.




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 4 0,5 TIK-2 I1IK-5 JI1.1 J11.2 0 CUTYAIIIOHHBIH
TIOCTPOEHUST MHUKPOITPOIIECCOPHBIX JI1.3J12.1 aHanu3
cucreM. Bunst apxurexryp u GpyHKmn J2.2J12.3
OCHOBHBIX MOZyJIe] 2.4
MHKporporeccopa. /JIex/ JI2.5J13.1
J3.2
3132
1.2 Opranuzanus naMsTH B 4 0,5 TIK-2 T1IK-5 JI1.1J11.2 0
MUKPOITPOLIECCOPHBIX cucTeMax. [ pymiisl JI1.3J12.1
KOMaHJ MHKporporieccopa. Crioco0st J2.2J12.3
ajzipecaruy ornepanaoB. /JIex/ 2.4
JI2.5J13.1
JI3.2
3132
1.3 ApXuTeKTypa ¥ QYHKIUH OCHOBHBIX 4 0,5 [IK-2 TIK-5 JI1.1J11.2 0
MoJyJIel OJHOKPUCTAIbHBIX JI1.3J12.1
MuKpokoHTpoIiepoB (OMK). JlupekTuBsl JI2.2J12.3
1 KoMaHJs!I accemOnepa st OMK 2.4
AVR /Jlex/ JI2.5J13.1
JI3.2
21022
1.4 OYHKIHOHUPOBAHUE OCHOBHBIX MOJYJIEH 4 0,5 [IK-2 TIK-5 JI1.1J11.2 0
u ycrpoiicts OMK: peructp cocrosHus, J1.3J12.1
MOPTHI BBOZIA-BBIBOAA, CHCTEMA J12.2 J12.3
MIpepbIBaHU, TPOrpaMMUpPYEMbIE 2.4
TaliMephl, AHAIOTOBBIA KOMIIapaTop, JI2.5J13.1
aHAJOTO-IU(PPOBOH U IU(PO-aHATIOTOBBII J3.2
npeodpa3oBaTeiy, CTaHAAPTHBIC 2132
uHTEepdeiichl 0OMEHA TaHHBIMHU.
IIporpammupyemsie Taiimepst OMK AVR.
O6mue Gpynkunu /Jex/
1.5 Iopts! BBOma/BeiBoa OMK AVR. 4 0,5 TIK-2 I1IK-5 JI1.1 J11.2 0 CUTYALIOHHBIH
IIporpamMmupoBanue BBoma-BbiBoaa /JIek/ JI1.3J12.1 aHanu3
J2.2712.3
2.4
JI2.5J13.1
J3.2
3132
1.6 Cropoxesoii Taiimep OMK AVR /Jlex/ 4 0,5 IK-2 TIK-5 JI1.1J11.2 0
JI1.3J12.1
J2.2712.3
2.4
JI2.5J13.1
JI3.2
3132
1.7 Amnaoro-nn¢poBoii mpeodpazoBaTeb 4 0,5 TIK-2 TIK-5 JI1.1J11.2 0 CUTYAIOHHBIH
OMK AVR /Jlex/ JI1.3J12.1 aHanu3
J2.2J12.3
J2.4
JI2.5J13.1
JI3.2
21022
1.8 PexxuMBI MTOHMKEHHOTO 4 0,5 TIK-2 T1K-5 JIT.1 J11.2 0 CUTYaIlMOHHBII
SHEPronoTpedNeHns U cucTema copoca JI1.3J12.1 aHaIm3
OMK AVR /Jlex/ JI2.2J12.3
2.4
JI2.5J13.1
J3.2

21032




Pa3nen 2. [IpakTuueckue

2.1

Apxurtexrypa 1 (pyHKIHUH OCHOBHBIX
MOZyJel OTHOKPHCTATBHBIX
MHKpoKoHTpoitepoB AVR /TIp/

0,5

IK-2 TIK-5

J1.1J11.2
J1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
JI3.2
21092

2.2

I'pynmsl koMaHA MUKpOMpoLeccopa.
dopMaT MalIMHHON KOMaH/Ibl U IIPOLECC
e€ Boimonuenus /T1p/

0,5

[IK-2 TIK-5

J1.1J11.2
J1.3J12.1
J2.2712.3
2.4
J12.5J13.1
J3.2
0132

23

Buet onepannoB acceMoiepa u popMat
perucrpa cocrossanst OMK AVR /TIp/

0,5

[IK-2 TIK-5

JI1.1J11.2
JI1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
01032

24

Cucrema npepsiBanuii OMK AVR.
Oopatdotka npepsiBanmii /T1p/

0,5

IK-2 TIK-5

J1.1J11.2
JI1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
3132

2.5

IIporpammupyemsie Taiimeps OMK AVR.
CrenanbHble QyHKIUU U pexumsbl /TIp/

IK-2 TIK-5

J1.1J11.2
J1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
01092

2.6

Taxruposanne OMK AVR /IIp/

0,5

IIK-2 IIK-5

J1.1J11.2
J1.3J12.1
J2.2712.3
2.4
JI2.5J13.1
JI3.2
21092

2.7

Amnanorosiii kommnaparop OMK
AVR /Mlp/

0,5

[IK-2 TIK-5

JI1.1J11.2
J1.3J12.1
J2.2712.3
2.4
JI2.5J13.1
J3.2
31032

2.8

YHI/IBepCEU'ILHHﬁ HOCHCI[OBaTeHLHBIﬁ
unTepeiic UART/USART OMK
AVR /Tp/

IK-2 TIK-5

J1.1J11.2
JI1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
3132

2.9

CozgaHue mpoeKTa U OTJIaIKa IPorpaMm
B cpene Atmel Studio.
IIporpamMmmupoBanue onepanuii
BBOJIa/BIBOAA yepe3 mopTel OMK AVR.
Hcnonb3oBanue nomnporpamm /IIp/

IK-2 TIK-5

J1.1J11.2
JI1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
3132

CUTYallMOHHBII
aHaIu3




2.10 IIporpamMmMupoBanue 06pabOTINKOB 4 1 IK-2 TIK-5 J1.1J11.2 0 CUTYalIOHHBIH
BHEIIHUX NpepbiBaHui. OTOOpakeHHEe JI1.3J12.1 aHanu3
HHOPMAINH Ha CEMUCEIMEHTHBIX J2.2J12.3
nHukaTopax /Ip/ 2.4

JI2.5J13.1
JI3.2
3132

2.11 IIporpamMmmupoBanue 4 1 IIK-2 IIK-5 JI1.1JI1.2 0 CUTYallMOHHBII
taitmepos/cuétunkoB OMK AVR s JI1.3J12.1 aHaIu3
oTcyéTa BpeMEHHBIX HHTEPBAJIOB U JI2.2J12.3
(hOpMHUPOBAHNS UMITYJIECHBIX 2.4
1I0CJIEJ0BATEIbHOCTEH C yIPaBIAEMOIL J12.5J13.1
4acTOTOW M CKBa)KHOCTHIO /TIp/ JI3.2

3132
Paznen 3. CamocrosiTesibHAasA padoTa
3.1 W3ydenue nureparypsl, TEXHUYECKOH 4 32 [IK-2 TIK-5 JI1.1J11.2 0
JIOKYMEHTAIIMH U UCTIONIb3YEMBIX JI1.3J12.1
KOMIBIOTEpHBIX Iporpamm /Cp/ JI2.2J12.3
2.4
JI2.5J13.1
J3.2
21022
3.2 OdopmieHre 1 MOAr0TOBKA OTYETOB 11O 4 91 TTK-2 T1K-5 JI.1JI1.2 0
IIP /Cp/ J1.3J12.1
J2.2J12.3
2.4
JI2.5J13.1
J3.2
3132
Pa3nen 4. Koutpoanb
4.1 IMoaroroBka k sx3aMeHy /OKk3ameH/ 4 9 TIK-2 T1IK-5 JI1.1J11.2 0
JI1.3J12.1
J2.2712.3
2.4
JI2.5J13.1
JI3.2
3132

5. OHEHOYHBIE MATEPHAJIBI JJ151 TPOBEJEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3MmeleHsl B MNPUJIOKEHUH

6. YAEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas 1uTepaTypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /151 OCBOCHUS JMCHUIIIMHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, o
JI1.1 |Bonosozos A. M. MUKpOKOHTPOIIEPHI Il CUCTEM aBTOMATHKU Mocxksa-Bomnorna: Nudpa-
Wmxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183
JI1.2 | KpaBuenko A. B. 10 mpakrudeckux ycTpoiicTB Ha AVR-MUKpOKOHTpoOIIepax. Wznarenscxuii nom «JOIOKA
Kuwra 1 -XXI», K. «MK-IIpecey, ,
2008,
JI1.3 | Xapros B.41. Muxkpoxkontposuiepsl AVR. TIpakrukym Uit HAYMHAKOIINX. M.: U3a-Bo MI'TY um. H.D.
baymana, 2007,
6.1.2. IlepeyeHb 1ONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOAUMOM /151 OCBOCHHUS TMCUUILIUHBI (MO1YJ1A)
ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscTBo, rox
JI2.1 | Boiiko B.W. u ap. CXeMOTeXHHUKA IEKTPOHHBIX CUCTEM. MUKPOIIPOIIECCOpPHI U BBX-IIetepOypr, 2004,
MHKPOKOHTPOJIIEPEL.
JI2.2 [EBcrudees A. B. MuxpoxoHTpoiteps! cemeiictB Tiny u Mega ¢pupmMsr «Atmel» Wznarensckuil nom «Jlomska-

XXI», 2004,




ABTOpBI, COCTaBUTEIH 3arnaBue WznaTenscTBO, roj
JI2.3 [Tompaentepr A. M., udpossie ycTpoHCTBa B MUKPOIIPOLIECCOPHBIE CUCTEMBI. M.: Paguo u cBsi3b, 1993,
Manes B. A., Mansko |3amauu u ynpaxkHeHus: Yue6. mocoOue A By30B.
I.Bb.
JI2.4 | bapanos B. H. IIpumMeHeHne MUKPOKOHTpO/IEpOB AVR: cXeMBbl, aroOpuTMBL, M.: U3parensckuil oM
IIPOrpaMMBbl «domka-XXI», 2004,
JI2.5 |Bepmunus O. E. IIpuMeHeHre MUKPOIPOLECCOPOB 7Sl aBTOMAaTH3ALUU JI.: OHeproaromusaart, 1986,

TEXHOJIOTMYCCKUX ITPOIECCOB.

6.1.3. IlepeyeHpb yueOHO-METOIUYECKOr0 00eCTIedeHUSI 1JIsl CAMOCTOATEILHO PadoThI 00yJAIOIINXCS 10 THUCIUILTHHE

(Mony.110)
ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscTBo, ron
JI3.1 | 3uccep A.0. MuxkpornporieccopHble CUCTEMBI YIIPaBJICHUSI yCTPOUCTBAMU Xabaposck: M3a-so IBI'VIIC,
3NIEKTPONPUBOAA: METO. TOCOOHE IO BEIMOIHEHUIO 2011,
J1a60paTOPHBIX PadOT
JI3.2 | Hoponun U.C., MukpokonTposiepsl AVR: ¢6. 1abopaTopHbIX padboT Xabaporck: U3a-so IBI'VIIC,

Oxumes K.H.

2013,

6.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTEepHET'", HEOOXOMMMBIX /1JI5l OCBOCHHS

JUCHHUITHHBI (MOLYJ15)

91

Hayunas snexrponnas ouonuoreka eLIBRARY.RU

www.elibrary.ru

22

Onexrponnsblil katanor HTh JIBI'YIIC

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

6.3 IlepeueHb HHGOPMAIUMOHHBIX TEXHOJIOIHIi, HCMOIb3YeMbIX NPH OCYIIECTBJIEHUH 00pa30BaTeIbHOIO0 Mpouecca no
JUCIUITHHE (MOAYJII0), BKIKYAs NepevyeHb NPOrpaMMHOro odecneyeHust 1 HH(POPMAUMOHHBIX CIIPABOYHBIX CHCTEM
(npu HeoOX0AUMOCTH)

6.3.1 Ilepeyens NporpaMMHoOro odecrneveHust

ITO Solid Works Education Edition CAMPUS500 - ITporpammustit komruiekc CAIIP s apromaTi3amnuu padbot
MIPOMBIILICHHOTO MPENPHUSATHS Ha ATAaNaX KOHCTPYKTOPCKON M TEXHOJIOMMYECKOH MTOArOTOBKH POM3BOACTBA. KOHTpakT I10-
2 389

Matlab ba3zoBas kordurypanus (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MatemaTudeckuii maket, KOHTpakT 410

Mathcad Education - University Edition - MaremaTuueckuii makeT, KoHTpakT 410

Free Conference Call (cBoGomHast auLIeH3M)

Zoom (cBoOOIHAS JTUIIEH3H)

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. KomnproTepHas cipaBovHo-TpaBoBas cuctema "Koncyabsrantlmtoc http://www.consultant.ru

7. OMACAHUE MATEPUAJTBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS

OBPA30OBATEJIBHOI'O ITPOLTECCA IO JUCHUIIJIMHE (MO YJIIO)

Aynutopust Haznauenne

OcHareHue

332

YueOHas ay IUTOPHUST ATt HPOBEACHHS
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHH,
TPYIIIOBBIX ¥ MHAWBHUYAJILHBIX KOHCYJIBTAIHH,
TEKYILIEro KOHTPOJIS ¥ IIPOMEXKYTOUHOH
aTTecTalllu.

JlaGopaTopHs CUCTEM yTIpaBIEHUS U
aBTOMATHU3aLUH SIEKTPONPUBOIOB
TIPOMBIIUICHHBIX M TPAHCTIOPTHBIX yCTAHOBOK

9KpaH, MyJIbTUMEIHATIPOEKTOp, MapKepHas JOCKa, TEeMaTHUCCKUE
IakaThl, kag apromarus3anuu Schneider Electric, taboparopasie
crenasl "CMBC", "ASIT", "MuKponpoLeccCOpHbIe CUCTEMBI YITPaBICHHS
AJIEKTPONPUBOIOB", KOMILICKT YUeOHOI MeOen

328 Y4eOHast ay IUTOpHsL 1Sl IPOBEACHHUS 3aHATUI MIPOEKTOP, 3BYKOBasi CUCTEMa, MHTEPAKTHBHAS JOCKA, KOMIIBIOTED C
JIEKIIMOHHOTO TUITA MOHHUTOPOM, KOMITJICKT Y4eOHOI MeOenH, JocKa MEJIOoBasi H MapKepHast
330 Y4eOHast ayIUTOpHS IJIs IPOBEACHUS MapKepHast JOCKa, TEMaTHYECKHE IJIAKaThl, YHUBEpPCAJIbHbIC
11a00paTOPHBIX M MPAKTHIECKIX 3aHATHIA, nabopaTopHBIE YCTAHOBKH C KOMIUIEKTAMH 3JIEKTPOH3MEPUTENBHBIX
TPYTITOBBIX U HHAWBUIYaIbHBIX KOHCYJIBTAIINH, pHOOPOB, KOMITIEKT Y4eOHOI Mebemn
TEKyIIero KOHTPOIIST ¥ IPOMEXKY TOTHOI
aTTeCTaIN.
JlaGopatopust TeOpuu JIMHEHHBIX JIEKTPUUECKUX
Heneu
423 [TometeHus It CaMOCTOSATECIBHOM pabOThI TemaThueckue MmiakaThl, CTOMbI, CTYJIbs, cTe/axu KoMbloTepHas

00y4JaroIuXCsl. 3aJl ANEKTPOHHON HH(pOpPMaIU

TEXHHKA C BO3SMO’KHOCTBIO HOJKIIIOUCHNS K ceTH MHTepHeT, cBoOogHOMY
noctyny B 9b6C nu DUOC.

8. METOAUYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIUXCA 11O OCBOEHHWIO TUCITUITJIMHBI (MO YJIA)

HpI/I BO3HHUKHOBCHHH prI[HOCTeﬁ C COCTABJICHUEM aJITOPUTMOB U IIpOrpaMM Ha acceM6nepe IIPpU BBIITOJTHECHUHN KYPCOBBIX U




71a00paTOPHBIX PAabOT CTYAEHTAM HACTOATEIHFHO PEKOMEHAYETCsl U3yJaTh IIPHMEPBI IIPOrpaMM I CaMOCTOSTEIBHO HalICHHBIE B
HurepHeTe. DTH pUMeEpHI cIeAyeT pa3oupaTh BMECTE C MOJPOOHBIM H3yYCHUEM CITMCKA KOMaHI MUKPOKOHTpoIutepa. [IporpaMMer
CIIe/TyeT MNCATh U OTJIAXKUBATH MEIKIMHU (parMeHTaMH, peatn3ys IOCIeI0BaTeIbHO MelIkre (QyHKIMN 10 paboTOCIIOCOOHOCTH.

Bunel camocrosTensHOR pabOTHl CTYIEHTOB U MX COCTaB
CamocTosTenbHast paboTa CTYJCHTOB (MHIWBHYalbHAs, TPYIIOBasi, KOJUICKTHBHAS) SBISCTCS BAXKHON YacThIO B PaMKaX TAHHOTO

Kypca.
CryneHTaM IpejyiararTcs clexyromue (GopMbl CaMOCTOSITENbHOM PaboTHI:

0 CaMOCTOSATENbHAS JOMAIIHSs paboTa;
O paboTa ¢ 3IeKTPOHHBIMHI 00pa30BaTEIHLHEIMU PECYpPCaMH;
| paboTa co crienuaabHOM JIUTEPaTyPoil Kak Coco0OM MPUOOLIEHHS K IIOCIEIHIM MUPOBBIM HAay4YHBIM JIOCTIIKCHHSM B

npodeccuoHanbHOM chepe;

caMocTosiTeNnbHas pabora (MHIMBUILyaJIbHAS) C UCIIONIB30BaHUEM VHTEpHET-TEeXHONOTUif;

WHIVBHIyalbHAs M TPYIIIOBas TBOpUecKas pabora;

MOATOTOBKA K BIIOJTHEHHIO KOHTPOIBHON PaboTHI;

MOJI'OTOBKA K K3aMEHY

MIOATOTOBKA K BBICTYIUICHHIO C TIPOSKTOM;

Pe3ynbpTaThl caMOCTOATENIFHON TBOPUECKOIT Pa0OTHI MOTYT OBITH IIPE/ICTABICHHI B ()OpME IIPE3EHTAINH HIIH JOKIAa 110 TeMe, B
(hopme pedepatoB, WM HHOTO MPOEKTA.

CamocrosiTenbHas pabora MOXKET ObITh ayJIUTOPHOH (BBIIIONHEHHE OTACNBHBIX 3a/laHUH Ha 3aHATUSX) U BHEAY JUTOPHOM.

Ooo4oog

[Ipu moAroTOBKE K 3K3aMEHY HEOOXOIMMO OPHEHTHPOBATHCS HA KOHCIEKTHI JICKI[IH, PEKOMEHIYeMYI0 JTUTepaTypy,
obpasoBareinbHble IHTEpHET- pecypcbl. CTyIEHTY PEKOMEHYETCsl TaloKe B Hadalle y4eOHOro Kypca I03HaKOMUTbBCS CO CIIeLyIoIeH
y4eOHO-METOIMIECKOH TOKYMECHTAIIACH:

IIPOrpaMMOH JUCLUILIUHBL;

HepeyHeM 3HaHUH U yMEHHH, KOTOPBIMU CTYJEHT JO/DKEH BIAJETh;

TEMAaTUYECKUMH UIaHAMU MTPAKTUYECKUX 3aHATUI;

yaeOHHKaMH, TOCOOMSAMHE IO ANCUHUIUIIHE, a TAKOKE SIEKTPOHHBIMU PECypCcaMu;

HEPEYHEM BOIIPOCOB K DK3aMEHY.

ITocue 3TOrO y CTYIEHTa TOIDKHO CHOPMHUPOBATHCS YETKOE MPEACTaBICHUE 00 00beMe U XapaKTepe 3HaHUH 1 YMEHHUH, KOTOPBIMH
HaJio OyZeT OBNAa/IETh B IIPOLIECCE OCBOCHHMS JUCLIUILTHHBI.

I o |

ObecnieueHne 00y4yaroUXCcs MHBAIHIOB U JIUII C OTPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/10POBbS IIEYaTHBIMU U IIEKTPOHHBIMU
00pa3oBaTeIbHBIMU peCypcaMi B popMax, aJanTHPOBAHHBIX K O'PAHHYCHUSIM UX 370POBBSL.

CTyIeHTHI ¢ OrpaHIYCHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS, B OTIIMYHE OT OCTAJIBHBIX CTYICHTOB, IMEIOT CBOX CIICII(HUCCKIE
0COOEHHOCTH BOCHIPUSATHS, epepaboTku MaTepuana. [Togbop 1 pa3paboTka yueOHBIX MAaTEPHUAIOB 110 AUCIUILTHHE IIPOU3BOTUTCS C
YUYETOM TOTr0, 4TOOBI IPEJOCTABIATH ITOT MaTepHall B Pa3IN4HbIX (POPMaX Tak, YTOObI MHBAIMABI C HAPYLICHUSAMHM CIIyXa II0Tydaln
HH(OPMAIHIO BU3YAIBHO, C HApYIICHUSIMH 3pSHUS - ayTHaJbHO (HalpuMep, ¢ HCIOIB30BaHHEM IIPOrPaMM-CHHTE3aTOPOB PEUH).
Jln1s ocBOCHHMS TUCIUIIMHEI OyIyT UCTIONB30BAaHBI JICKIIOHHBIC ayJUTOPHUH, OCHAIIIEHHBIE JOCKAMH IS MHCbMa, MyJIbTHMEANITHOS
00opyI0BaHME: POEKTOpP, MPOSKIMOHHBIH dKpaH. [l mpoBeieHHsI CEMHUHAPCKUX (IPAKTUUECKUX) 3aHIATUH - MYJIbTUMEAURHOE
000pyI0BaHUE: TIPOESKTOP, TPOSKIOHHBIN SKPaH.

OcBoeHNe AUCIUIUTMHBI HHBATNAAMH U JIUIIAMH C OTPAaHHYECHHBIMHI BO3MOXKHOCTSIMH 3/IOPOBBS OCYIIIECTBIIICTCS C UCTIONB30BaHIEM
CpeACTB 00yueHHUs OOLIETO U CIICNUATFHOTO HA3HAYCHUS:

- JIGKIIMOHHAs ayJUTOPHS: MyJIbTUMEINIHOE 000py10BaHNEe, NCTOYHUKH TUTAHUS JUI MHIMBUAYaIbHBIX TEXHUYECKUX CPEJICTB;

- yueOHas ay TUTOPHS TSI MPAKTUIECKUX 3aHATHH (CEeMUHApOB): MyJIbTHMEIUIHOE 000pYIOBaHHE;

- ayJUTOPHS JUII CAMOCTOATENIFHON pabOTHI: CTaHIAPTHBIE pabodre MeCTa ¢ ePCOHATBHBIMI KOMITBIOTEPAMH.

B kaxxmoit ayturopuu, rie o0y4aroTcss HHBAIHBI U JINIA C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbS, IPETYCMOTPEHO
COOTBETCTBYIOIIEE KOIMIECTBO MECT JUIsl 00YUAIOIIMXCS C YUETOM OIPAaHUIEHHI UX 3/J0POBbSI.

Jlnst o0ydaronixcess HHBAJIUIOB | JINI] ¢ OTPaHHICHHBIMH BO3MOXKHOCTSIMH 370POBBSI IPETyCMOTPEHO 0OCITYKHBAaHHE T10
Mexonbmoreunomy abonemeHTy (MBA) ¢ XabapoBcKoit kpaeBoil creruaTu3upoBaHHON OOIroTeKoi s ciaensix. 1o 3ampocy
nons3oBareneit HTB nHBanuoB mo 3peHuto, ocymecTBIseTCsl HHPOPMALMOHHO-01OIMOTeuHOE 00CTYKHBaHUE, JOCTaBKa U Bblada
JUTs paOOTHI B UUTAIEHOM 3aJIe KHUT B CHEIUATII3HPOBAHHBIX (popMaTax I CIEIBIX.

Pa3paborka mpy HeOOXOIMMOCTH HHINBHIYATbHBIX yUEOHBIX TNIAHOB ¥ HHIHNBHIYaJIbHBIX IT'pa(uKoB 00yUCHHUS HHBAIHUIOB U JIHII C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI.

OOyuarommuecs: HHBAJIUJIBI, MOTYT 00y4aThCsl [0 HHIUBUIYyaJIbHOMY y4eOHOMY IUIaHY B yCTAHOBJICHHBIE CPOKH C YIETOM
0coOeHHOCTEH 1 00pa30BaTENbHBIX MOTPEOHOCTEH KOHKPETHOTO 00y JaromIeToCs .

INox nHAMBHYaTBHON paboOTON MOgpPa3yMEBaOTCS IBe (OPMBI B3aUMOACHCTBHS C IPENOofaBaTeIeM: HHIUBHIyalIbHas yaeOHas
pabota (KOHCYJbTaIMN), T.€. JONOIHUTEIBHOE Pa3bsCHEHHE YUeOHOro MaTepHania 1 yriryoleHHoe 3ydeHHe MaTepuana ¢ TeMU
00y4aroIMucs, KOTOPEIE B 3TOM 3aHHTEPECOBAHbL, M MHNBHAyalIbHAS BOCIIUTATEIbHAS padora. VIHIMBHIyaTbHbIE KOHCYIIbTalln|
TIO0 TIPEAMETY CTAHOBSATCS BXKHBIM (DAaKTOPOM, CITOCOOCTBYIOMIMM WHANBHIYIN3aINH O0yUCHUS U YCTAHOBJICHHIO
BOCIIUTATENBHOTO KOHTAKTa MEXKAY IIPerogaBaTesieM U 00yJarolMCs HHBAINOM MM 00y4YaroNIMCS C OTPaHHYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI.

ITpu cocTaBiIeHNN MHAUBUAYaIBHOTO Tpadrka 00ydeHUst HEOOXOIMMO IPEyCMOTPETh pa3IndHbIe BApUAHTHI IIPOBEICHNUS 3aHATHIA:
B aKaJIeMUIECKOH TPyIIe U HHAUBUAYATBHO, HA JOMY C HCIOJIB30BAaHUEM IUCTAHIIHOHHBIX 00pa30BaTENbHBIX TEXHOIOT .

IIpoBenenue yuebHOro mporecca MoKeT ObITh OpraHn30BaHo ¢ ucnonb3oBanneM DMOC yHuBepcuTeTa U B IHQPOBOI cpere
(Tpynmbl B COUMABHBIX CETAX, YJIEKTPOHHAS TI0UTa, BUAECOCBA3Db U JIp. TUIaTGOpMbl). YdeOHble 3ausaTus ¢ npumenenuem 10T




MPOXOISAT B COOTBETCTBHUH C YTBEPKIESHHBIM paclicaHueM. TeKymni KOHTPOIb U MPOMEKYTOUHAS aTTeCTalusl 00yYaroImuXcst
npoBoguTcs ¢ npumenenueM JJOT.




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,
4 cemectp, 2023-2024 Hanpasnenne: 13.03.02 JOLIEHT
DJEeKTpO’HEPTeTHKA H 17.05.2023 r.
JNEKTPOTEXHUKA

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

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

Bonpoc ®@yHKIIMOHUpOBaHKUE CHCTEMBI cOpoca MUKpokoHTpoiiepoB AVR. (ITK-2)

3amaya (3amanue) ()

[Tpumeuanme. B KaxIoM  3K3aMEGHAllMOHHOM  OwWieTe  JOJDKHBI — HPUCYTCTBOBaTb  BOIIPOCHI,
CIIOCOOCTBYIOMNX (POPMUPOBAHUIO y OOYHAIOIIEroCcs BCEX KOMIICTEHINH 110 JaHHOH JUCIUIIINHE.

3. TecToBble 3anaHus. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

3. TecroBble 3amanus. OlEHKa 110 pe3ynbTaTaM TeCTHPOBAHUS.

1. 3amanue {{ 58 }} T3 Ne 58 (xomnerenuus I1K-5):

Bribepute npaBUIBHBIA OTBET

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

£ ADC noise reduction

R Power-down

£ Power-save

£ Standby

£ Extended standby

2. 3amanue {{ 59 }} T3 Ne 59 (xomnerenmus 11K-2)




Bribepute npaBHIBHBIN OTBET

®naru npepbiBaHUM - 3T0 OUTHI, YCTAaHABIMBAIOIINAECS B perucTpe (-ax)
£ Macok ImpepbIBaHUH I pa3peleHns pephIBaHUH

£ cocrognus SREG npu BO3HUKHOBEHUH NPEPhIBAHUM

£ o0miero Ha3HAUEHHMS NPH MEPEX0/1aX K BEKTOPaM MpepbIBaHUN

R BBOza/BBIBOAA MPH COOBITHSIX, CITIOCOOHBIX BBI3BATH NPEPBIBAHMS

3. 3agannme {{ 60 }} T3 Ne 60 (kommerermus [1K-5)

Bribepute mpaBIITBHEI OTBET

Bocemupaspsannasie MukpoxkonTposuiepsl AVR comepkat 10-paspsigasie ALIL:
£ mapannenpHOro mpeodpazoBaHU

R mocnenoBatenbHOTO MPUOIHKESHHS

£ cnensiero THNa ¢ peBEPCUBHBIM CUETYHMKOM

£ c curma-ziensra MOIyIISITOPOM

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

BriGepute npaBuiIbHbIE OTBETHI

Nurepdeiic UART/USART 8-paspsiiHbIX MUKPOKOHTpOLUIEpoB AVR MMeeT npepbIBaHus MO COOBITHSIM:
R 0ydep UDR nepenaTumka omycTen, Tak Kak €ro coJep>KUMOe MEPENrcaIoch B CIBUTOBBIA PETHCTP

R 6ydep UDR npuémanka 3anI0THAIICS HOBBIMHU TaHHBIMHI

£ casurossiit peructp u 0ypep UDR mpuémHIKa MepernoHIINCh HOBBIMU TaHHBIMHU

R caBuroBHIit peructp nepenaTduka omycted, M B 0ypepe UDR HET HOBBIX JaHHBIX

£ B Oydpep UDR nepenaTurika 3anucaHbl HOBbIC JJAHHbBIE, & CJIBUTOBBIH PETHCTP €I He OMmycTel

5. 3ananue {{ 45 }} T3 Ne 45 (komnerenuus [1K-5)

Bribepute npaBUIbHBIE OTBETHI

Taiimepsl 00IIero HazHa4yeHUs! 8-pa3psIHBIX MHUKPOKOHTpo/ulepoB AVR Moryr ummerh nHpepbIBaHHs 10
COOBITHSIM:

R 3zammce cogepxumoro cuérHoro peructpa TCNT B peructp 3axBata ICR mo curHamy Ha
cooTBeTcTBYyIOIEM KOHTakTe ICP

R obnynenue cuérnoro peructpa TCNT

£ 3ammce comepxkmmoro peructpa 3axBata ICR B cuérmeiii permctp TCNT mo curHamy Ha
cooTBeTcTBYIOIEeM KoHTakTe OC

R coBnagenne comepxkumoro cuérHoro peructpa TCNT ¢ comep>XHMMBIM OJHOTO W3 PETHCTPOB CPaBHEHUS
OCR

R conpepxumoe cuérnoro peructpa TCNT mocturaer BepuinHbl c4ETa

£ cOpoc npemenuTens TaiMepa

6. 3amanwme {{ 46 }} T3 Ne 46 (kommnerenuus [1K-2)

[MTocnenoBaTenbHOCTH COOBITHI B MHUKPOIIPOLIECCOPE MPH BOSHUKHOBEHUH TIPEPHIBAHUS

: cOpoc dmara oOrmiero paspenieHus npepbBanuii [ u ¢rara COOTBETCTBYIOIIETO MTPEPHIBAHMS

: MHKPEMEHT nporpamMMHoro cuérynka PC ¥ 3anmch ero coep>KUMOoro B CTEK

: IEeKpeMeHT yKazatels cTeka SP

: 3arpy3ka B mporpammubii cuétank PC agpeca BekTopa IpephIBaHUS

: 3aMKCh B porpamMMHbiid cuétunk PC anpeca mepBoit KOMaH/bI MOATPOTPAMMBI 00PaOOTKH TTPEPHIBAHUS

AW -

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

[MTocnenoBaTenbHOCTh COOBITHI B MUKPOIPOLIECCOPE MPH BHIIOJIHEHUH KOMAaH/IbI reti.
1: 3arpy3ka B nporpamMmuslii cuétunk PC aapeca u3 cteka

2: UHKpEeMEHT yka3atens cTeka SP

3: ycraHOBKa (hiara oOIIero pasperieHus npepbiBaHuii

ITosHBINA KOMILJICKT TECTOBBIX 3aJaHHil B KOpIopaTuBHOU TecToBOM obosouke ACT pasmerieH Ha cepBepe
YUT JBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIHO IABI'VIIC (oOpaszoBaTenbHas cpeia B JMUYHOM
KaOMHETE MPEToIaBaTes ).

CoOTBETCTBHE MEXKIy OalbHON CHCTEMOW W CHCTEMOW OIICHHUBAHHS IO pE3yibTaTaM TECTUPOBAHUS
YCTaHABJIMBACTCS MTOCPEIICTBOM CIICIYIOIICH TaOJIHIIbI:



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.




