denepanbHOE rOCYAAPCTBEHHOE OI0KETHOE 00PA30BaTEIILHOE YUPEKICHNE
BBICLIETO 00pa30BaHUs
" JlalIbHEBOCTOYHBIHM rOCYJapCTBEHHBIM YHUBEPCUTET IyTeil cooOmeHus"
(ABI'YIIC)

YTBEPXJIAIO

3aB.kadenpoii

(k602) DAEKTPOTEXHHUKA, SIECKTPOHUKA U

QJICKTPOMCXAaHUKa

Cxkopuk B.I'., kann.
TEXH. HayK, JIOLIEHT

13.05.2024

PABOYA ITPOI' PAMMA

JUCHUIUIMHBL MHKPONPOUEeCCOPHBIE CHCTEMbI YIIPABJEHHUS TEXHOJOTHYECKUMH YCTAHOBKAMH

27.04.04 YnpapieHue B TEXHUUECKUX CUCTEMaX

CocraBuTtenb(M): JOIEHT, INIaBHBIN MHxkeHep npoekTta OO0 MUII DaekrporeHTp, ['yase A.B.

OO6cyxnena Ha 3acenanuu kKadenapel:  (k602) DIIEKTPOTEXHUKA, DIICKTPOHUKA U JICKTPOMEXaHUKA

ITporokoa ot 01.01.0001r. Ne

O6cy>1<z[eHa Ha 3aceJJaHuHd METOQUYECKON KOMUCCHH I10 POACTBCHHBIM HAITPABJICHUAM U CIICHIUAJIBHOCTAM: HpOTOKO

r. XabapoBck
2024 T.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2025 1.

Pabouas nporpamma nepecMoTpeHa, 006cykaeHa 1 0100peHa s

ucnoiHeHns B 2025-2026 yyeOHOM roay Ha 3aceqaHuy Kadeapol
(k602) DIIeKTpOTEXHUKA, JIEKTPOHUKA U DIICKTPOMEXaHHKA

IIpoTokonm or 20251. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TeXH. HayK, JIOUEHT

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

Ipencenarens MK PHC

o 2026 1.
Pabouas nporpamma nepecMoTpeHa, 00cyKaeHa 1 0100peHa s
ucroyiHeHus B 2026-2027 yueOHOM roay Ha 3aceaHuu Kadeapbl
(k602) DrekTpOoTeXHUKA, JIEKTPOHUKA U DIIEKTPOMEXaHUKA

[Iporokonm ot 2026 . No
3aB. xaenpoit Ckopuk B.I'., kaHA. TeXH. HAyK, JOLIEHT

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

[Ipencenarens MK PHC

2027 r.

Pabouas nmporpamma nepecMoTpeHa, 00CcyKIeHa 1 0100peHa st
ucnonrenus B 2027-2028 yyeOHoM rofy Ha 3acenaHuu Kahenpol
(k602) DreKTpOTEeXHUKA, HIEKTPOHUKA U DIIEKTPOMEXaHHUKa

[Iporokonm ot 2027 1. No
3aB. kadenpoit Crxopuk B.I'., kaHa. TEXH. HAYK, TOICHT

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

IIpeacenarens MK PHC

2028 .

Pabouas mporpamMma nepecMoTpeHa, 00cykIeHa i 0100peHa s
ucnonaenns B 2028-2029 yueOHOM roay Ha 3aceqaHny Kadeapsl
(x602) DnexTpoTexXHUKa, 3IEKTPOHHUKA U IIEKTPOMEXaHNKA

IIpoTokonm ot 2028 r. Ne
3aB. kapenpoit Crxopuk B.I'., kaHa. TeXH. HAYK, JTOICHT



Pabouas nporpamMmma JUCHUITIIMHBL MI/IKpOHpOHGCCOpHHC CHUCTEMBI YIIPaBJICHNUA TEXHOJIOTMYECCKUMHA YCTaHOBKaAMHU

paspaborana B cootBercTBUH ¢ ®I'OC, yTBepKACHHBIM IIpHKa3oM MHUHUCTEpCTBa 00pa3oBaHus U HayKH Poccuiickoi
®Gepeparun ot 11.08.2020 No 942

Kpammdukarms MAarucTp

®dopma 00yueHust 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

OO61mas Tpya0eMKOCTb 43ET

YacoB 1o yueOHOMY IUIaHy 144 Buas! KOHTPOJIS B ceMecTpax:
B TOM YHCIIE: 9K3aMeHsbI (cemecTp) 4
KOHTaKTHas paboTa 36
caMocCTOsITeNbHas paboTa 72
4acoB Ha KOHTPOJIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 4(2.2)

Tp Ha Kypce>) Uroro
Henens 64/6
Bun 3ansatuit v PII v PII
Jlexuuu 16 16 16 16

ITpakTuyecku 16 16 16 16
e

KonTpons 4 4 4 4
CaMOCTOSITENb

HOU paboThl

Uroro ayn. 32 32 32 32
KonraktHas 36 36 36 36
pabora

Cam. pabota 72 72 72 72
UYacel Ha 36 36 36 36
KOHTPOJIb

Htoro 144 | 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Knaccuduxanms u apXuTeKTypa MEKPOKOHTPOJIIEpoB. OpraHu3aIist HaMsITH, II0OACHCTEMbI IPEPhIBAaHUI W BBOA/BBIBOJIA.
[IporpammupoBaHue MUKPOKOHTPOJIIIEPOB: S3bIKH, CPEIbl pa3padoTku 1 oTiaaku. Ilepudepuiinpie yctpoiicTa
MHKPOKOHTPOJIIEPOB. BeTpoeHHbIe HHTEpdEHCH CBA3M. DTallbl U IPUMEPHI pa3pabdoTKU y3II0B aBTOMATHKH Ha
MHKpPOKOHTpoJuepax. OCOOCHHOCTH CHCTEM YIPaBICHNUS ITPH UCIOIH30BAHNH PA3TMIHBIX THIIOB MPE00pa30BaTEIbHBIX
YCTPOMCTB; CKAJIIPHBIC CUCTEMBI YIIPABIECHHS AIEKTPONPUBOIAMH C ACHHXPOHHBIMHE 3MekTpoasuraternsimMu (OI1-AC);
BEKTOPHBIE CUCTEMBI YIPABIEHUS C MPSIMBIM M KOCBEHHBIM OpHeHTHpoBaHueM 1o nomto DII-AC; cuctemsl ynpapieHus
ANIEKTPOIIPUBOIAMH, 00ECTICUNBAOIIHE TIEPEMEIICHNS U TO3UIIMOHNPOBAHHS, HX CTPYKTYPHBIE CXEMBI, KDHTEPHH BEIOODA,
ITOKa3aTeH U 007IaCTH IPIMEHEHHUS; OCHOBHBIC IPUEMBI ONTHMAIIBHOTO IMIPOSKTUPOBAHUS CUCTEM YIIPABICHHS
ANEKTPONPUBOJAMU C YIETOM TEXHUKO-IKOHOMUYECKHUX U SHEPTeTUUECKHUX MMOKa3aTeNneH.

2. MECTO JUCIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Kon aucuunnuss: | b1.B./1B.02.02

2.1 | TpeGoBanus K npeaBapuTe/IbLHOI NOATOTOBKE 00y4aloLIerocs:

2.1.1| OmeHKa TeXHUKO-3KOHOMHUYECKOH 3((PEeKTHBHOCTH IPOEKTOB

2.1.2 HpOCKTHpOBaHI/Ie ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHUA TCXHOJIOTUICCKUMHU MIPOLIECCaMU

2.1.3 | KomnbroTepHbIe, CEeTEBbIC M NHPOPMAIIMOHHBIC TEXHOJIOTHH

2.1.4| MaremMaTu4eckoe MOJCIMPOBaHUE 0OBEKTOB U CHCTEM YIPABJICHUS

2.2 | JMCUUIUIMHBI U IPAKTHKH, VI KOTOPBHIX 0CBOCHHME JAHHOI JMCIUIIIMHBI (MO1YJ15) HE00X0AMMO KaK
npejaulecTByiomiee:

2.2.1| Hay4no-uccuenosaTenbckas pabora

2.2.2 | Texauueckast TMarHOCTUKAa 1 MOHUTOPHUHT aBTOMaTU3UPOBAHHBIX YIIPABIAIOIINX CUCTEM

2.2.3 | Texauueckue CpeicTBa CHCTEM aBTOMATHU3ALUN YIIPABICHUS

3. IEPEYEHb IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUS OBPA30BATEJIbBHOU ITPOI'PAMMABI

IIK-5: CnocodeH ucnoib30BaTh COBpeMEHHbIE TEXHOJI0THH 00padoTKU HH(OpMAaLMK, COBPEeMEHHbIE TEXHHYECKHe CpelcTBa
ynpaBJ/ieHUs], BBIYUCIUTEIBHYIO TEXHUKY, TEXHOJOTHH KOMIBIOTEPHBIX ceTeill M TeJIeKOMMYHUKAIUIA NPH NMPOeKTUPOBAHUU
CHCTeM aBTOMATH3AIUHU U YIPABJIECHHS

3HaTh:

OCHOBBI KOMIIBIOTEPHOTO MOJCIUPOBAHUS B 00JIACTH YIPABIAIOMINX TEXHOJIOTHH.

YMmeTh:

Pa3pabaTsIBaTh MOACIUPYIOINE ATOPUTMEI U peal3alliy X Ha 0a3e SI36IKOB M MAKETOB MPUKIIAJHBIX IPOTpaMM MOIETHPOBAHNUS.

Baanernb:

HaprpikamMn TIPOBEACHUSA DKCIICPUMEHTAIIBHBIX I/ICCIIGI[OBaHI/II\/‘I C UCIOJIB30BAHUEM IMAKETOB MPUKIAAHBIX ITPOTPaAMM MO ACIINPOBAHMA.

4. CONEP)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKABAHUEM
OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB U BUJ1OB YYEBHBIX 3AHATHUN

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuyanne
3aHATHSA 3aHATHSA/ / Kypce U PaKT.
Pasznen 1. Jleknuu
1.1 Knaccudukariyst 1 MpUHIATIBI 4 2 TIK-5 JIL.1JI1.2 0

MTOCTPOCHUS (apXUTEKTYPHI) JI1.3
MHKPOIIPOLIECCOPHBIX CUCTEM H J1.4J12.1
MUKPOKOHTPOJIEpOB. /JIek/ 2.2

J12.3J13.1

JI3.2J13.3

01323334
35910
1.2 Opranuzaius namsTy B 4 2 IK-5 JIL.1JI1.2 0

MHKpPOKOHTpoIurepax. CriocoOsr JI1.3
IIPOrpaMMUPOBaHUS J1.4J712.1
MHKpPOKOHTpOJUIepoB. OTIamouHbIe J12.2
cpenctsa. /Jlex/ J12.3713.1

JI3.2J13.3

0103233524
35




1.3

JlupeKTuBbI U cuHTaKcuC s13bika C st
[POTPaMMHPOBAHHS
MHUKPOKOHTpPOJIIEPOB. /JIek/

IIK-5

J1.1J11.2
J1.3
JI1.4J12.1
122
J12.3J13.1
JI3.2J13.3
010520354
25

1.4

TunoBsle nepudepuitHbIe CXEMBI IS
OpraHu3aIyy HU(POBEIX  aHAIOTOBBIX
BXOJOB/BBIX0JI0B. /JIex/

IIK-5

J1.1J11.2
J1.3
J11.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
010520354
25

1.5

CraHIapTHBIE BCTPOEHHbBIE HHTEPPENCHI
oOMmeHa gaHHbIMH. /Jlex/

[K-5

J1.1J11.2
J1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01023334
95

1.6

Crioco0Obl OpraHu3anuu u
MIPOrpaMMHPOBaHUE CETEBOTO OOMEHa
na"aeIMu. /JIex/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
J12.3J13.1
JI3.2J13.3
01323334
95

1.7

Dransl pa3paboTKH MUKPOIIPOIIECCOPHBIX
cucreMm yrpasineans. OdopmiieHue
MIPUHIUIHAIBHBIX cxeM. /JIek/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
01032233524
35

1.8

TIpUHIKIBI KOMIIOHOBKH M Pa3BOIKU
nevaTHeix miat. /JIex/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
0103233524
35

Pazgen 2.

2.1

Br160p MuUKpOCXeM BHEITHEH TTaMSTH,
MOJAKIIIOYEHUE U IPOTPAMMUPOBAHUE
obmena nanueiMu. /IIp/

I1K-5

JI1.1J11.2
J1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
3103203354
35

2.2

Ornajka mporpamMm ¢ MOMOIIBIO
otnanovHbIx cpeacts STK600 u
JTAGICES3. /Tp/

[IK-5

JI1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
310323354
35




23

Peanu3aiust BBoJa/BbIBOAA H 00PaOOTKH
npepsiBanuii Ha si3bike C. /TIp/

IIK-5

J1.1J11.2
J1.3
JI1.4J12.1
122
J12.3J13.1
JI3.2J13.3
010520354
25

24

Pacuér TunoBbIX nepupepuitHbIX cXeM
CTaH/JapTHBIX aHAJIOTOBBIX U JIUCKPETHBIX
BXO0J10B/BbIX010B /I1p/

IIK-5

J1.1J11.2
J1.3
J11.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
010520354
25

2.5

IIporpammupoBanue 0OMEHa MEXIY
MHKPOKOHTPOJUIEPOM U KOMIIBIOTEPOM TI0
USB. /TIp/

[K-5

J1.1J11.2
J1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01023334
95

2.6

[IporpammupoBanue 0OMEHa MEXIY
MHKPOKOHTPOJUIEpAMH TI0 HHTepdericam
UART/USART u CAN. /TIp/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
J12.3J13.1
JI3.2J13.3
01323334
95

2.7

Pa3Bojika neyaTHOM miaThl
MHKPOTIIPOLIECCOPHON CUCTEMBI
ynpasienus. /IIp/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
01032233524
35

2.8

IMpumep pazpabotku
MHKPOTIPOIIECCOPHOI CHCTEMBI
ynpasnenust. /T1p/

IK-5

J1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
0103233524
35

Paznen 3. CamocrosiTesibHAasA padoTa

3.1

Wzydenue nmuTepaTyphl, TEXHHIECKON
JOKYMEHTAIIH 1 UCTIONIB3YEMbIX
KOMITBIOTEpHBIX mTporpamm /Cp/

72

I1K-5

JI1.1J11.2
J1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
3103203354
35

Pa3nesn 4. KonTpoanb

4.1

IMoaroroBka k 9k3aMeHy. /DK3aMeH/

36

I1K-5

JI1.1J11.2
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
310323354
35




5. OHEHOYHBIE MATEPHAJIBI 15 TPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIUH

Pa3memeHsl B MPUJI0KECHUH

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyensb 0OCHOBHOIi JINTePaTYPhl, HEOOXOAUMOI /15l OCBOEHMS AUCUHUILIMHBI (MOAYJIS)

ABTOpBI, COCTaBUTENN

3arnaBue

WsnarenbcTBO, TOI

JI1.1 | Cwmupnos IO. A., DNEeKTPOHHBIE U MUKPOTIPOLIECCOPHBIE CUCTEMBI yIIPaBICHHS Mockaa: Jlans, 2012,
MyxaHoB A. B. aBTOMOOMIICH: yued. mocodue http://e.lanbook.com/books/ele
ment.php?
pll_cid=25&pll_id=3719
J1.2 |Tpodumon B. B., HHTennexTyanpHble aBTOMaTH3UPOBAaHHBIC CUCTEMSBI yrpasieHus | Bomorna: Uadpa-NHxeHepus,
Kynakos C. M. TEXHOJIOTHIECKUMHU 00beKTaMu: Y 4eOHO-IIPAKTHIECKOE 2016,
nocoowue http://znanium.com/go.php?
1d=760121
JI1.3 |Tentuxos H.P., MuKponpoLecCOpHbIE CUCTEMBI YIIPABICHUS U JUATHOCTUKU Mocksa: ®I'BY IO «YuebHo
Hamman A.C., AIIEKTPOBO30B IEPEMEHHOTO TOKa: y4eb. mocooue -METOJMYECKHUIl IEHTP T10
CupotkuH B.B., 00pazoBaHUIO HAa
Herpymmn LA., KEJE3HOJOPOKHOM
Mycraduun P.M., TpaHcnopTe», 2018,
enuropos H.A. https://umczdt.ru/books/1200/2
25480/
JI1.4 | AyxosHukoB B. K., OpHOKpHCTAIEHBIE MUKpOKOHTpOJutepsl PIC: yue6. mocobue Xabaposck: Uzn-so JIBI'YIIC,
[yxapes C. A. 2024,
6.1.2. IlepeyeHDb TOMOTHUTEIBHOI JIUTEPATYPHI, HEOOXOAMMON /ISl OCBOCHHS JUCIHILTHHBI (MOTYJIs)
ABTOpBI, COCTaBUTENN 3arnaBue WsnarenbcTBO, TOI
JI2.1 [Amues M. T, Muxkponpoueccopsl 1 MUKPOIIPOLECCOPHBIE CUCTEMBI Homixap-Omna: III'TY, 2014,
Bykanosa T. C. yrpasieHus. 32-pa3psaHbie IPoIeccopbl ceMeiicTBa Motorola http://biblioclub.ru/index.php?
page=book&id=277011
JI2.2 |EBcrudees A. B. MuxkpoxkonTposuieps! AVR cemetictea Tiny Mocksa: Hoazka-XXI, 2010,
http://e.lanbook.com/books/ele
ment.php?pll_id=40959
JI2.3 | BomoBo3oB A. M. MUKpOKOHTPOJUIEPHI JIJIsi CUCTEM aBTOMATHKH: YUeOHOe Bosorna: Undpa-UmwkeHepus,

rocobue

2016,
http://znanium.com/go.php?
id=760122

6.1.3. IlepeueHb y4eOGHO-METOAUYECKOrO 00eciedeHHs /ISl CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs M0 JUCHMILINHE

(Mony.110)

ABTOpLI, COCTaBUTCIIN

3arimaBue

N3marenbcTBO , TOI

JI3.1 | Hoponun U.C., MukpokoHTpouiepsl AVR: ¢0. mabopaTopHbIX padboT Xabaposck: U3n-o JIBI'VIIC,
Oxwumes K.H. 2013,

JI3.2 | Tpodumosuu IT.H., OpraHu3anus ¥ KOHTPOJIb CAMOCTOSTENIFHOM paboTsl cTyaeHToB: | Xabaposck: M3a-so ABIYIIC,
Mansimesa O.A., METO/. yKa3. 2017,
Urnarenko U.B.,
Bnacenko C.A.

JI3.3 | AyxoBHukos B.K., OcHOBBI fA3bIKa IporpamMmupoBanus Cu is Xabaposck: U3n-so JIBI'VIIC,

Baacenko C.A.

MuKpokoHTpoJuiepoB PIC: yue6. mocobue

2019,

6.2. Ilepevyensb pecypcoB HH()OPMAIIMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH "UuTepuer" HeO00XOAUMBIX JIJISI OCBOEHHS
)

OUCHUTITAHBI (MOTYJIs)

91 | CopaBounuk mo komanaaMm AVR-accemOnepa (371€KTPOHHBIN BUL). http://avr.ru/tools/studio

32 | Joxymentanus k AVR-MHKpOKOHTpoIepaM (3IeKTPOHHBIN BUX). http://avr.ru/tools/studio

33 | PyxoBoacTBO IO IMporpaMMHO#L cpesie pazpaboTku u oTinagku Atmel Studio www.atmel.ru
(3NEKTPOHHBIH BUTT).

D4 | PykoBOICTBO MO cpefie pa3pabOTKH AMEKTPOHHBIX cxeM Proteus Design Suite (35eKTpoH- https://www.labcenter.com/
HBIN BUJ).

95 | PykoBoactBo no nporpammaropy-otiagauky STK-600 u smymstopy JTAGICE3. www.atmel.ru

36

37

98




39

310

6.3 Ilepevyens HHGOPMALMOHHBIX TEXHOJIOIHI, HCIIOJIb3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
AUCHUNINHE (MOLYJII0), BKJIIOYAsl lepevyeHb MPOrpaMMHOro odecrevyeHusi 1 HHYOPMALMOHHBIX CNIPABOYHBIX CHCTEM
(npu Heo0X0AUMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

Mathcad Education - University Edition - Marematiueckuii maket, KoHTpaxT 410

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

6.3.2 [lepeuenb MHGOPMALNOHHBIX CIIPABOYHBIX CHCTEM

1. Onexrponnsrii katanor HTB [IBI'VIIC.

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOW BA3BI, HEOBXOIUMOM J1JIsI OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIIUIIVIMHE (MO YJIIO)

8. METOAUMYECKHUE MATEPHUAJIBI VIS OBYIJAIOIIUXCS 11O OCBOEHUIO JUCIUIIJINHBI (MO YJIS)

IIpy BOHUKHOBEHNH TPYIHOCTEH C COCTaBICHHEM AJITOPUTMOB U IIPOTPaMM Ha acceMbiepe 1 C IpH BEIOJIHEHHH KOHTPOJIBHBIX
3alaHUi CTYJIEHTaM HaCTOSTENbHO PEKOMEHAYETCS U3ydaTh IPUMEPHI IPOrpaMM, CaMOCTOSATEIbHO HaiineHHsle B IHTepHETE. DTH
HPHMEPHI CllelyeT pa3dHpaTh BMECTE C MOJPOOHBIM H3yUYEeHHEM CITHCKa KOMaH]l MUKPOKOHTpoiuiepa. [IporpaMmel ciieyer nucaTsb 1
OTIIAXHUBATh MEJIKIMHU (pparMEeHTaMH, pean3ys MOCIeA0BATEIIFHO MEIKHEe (QyHKIINH 10 paboTOCTIOCOOHOCTH.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenue: 27.04.04 YnpapjieHne B TeXHHYECKHX CHCTeMax

HanpasijieHHocTs (mpoduiib): YnpapjieHHe B IPOM3BOACTBEHHO-TEXHOJIOTMYECKUX
cucTemMax

Jucuunmiunna: MuUKponpoueccopHble CHCTEMbI YNPABJIEHUS] TEXHOJIOTHYeCKUMU
yCTaHOBKaMu

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUSA KOMIICTCHIN.

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS
OO0yuaromuiics Huskuit yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

[ToporoBerii ypoBeHb HE HIDKE TIOPOTOBOTO
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

[IIxanpl OLeHMBAaHUS KOMIIETEHLUHI [P cllade SK3aMEHa WJIM 3a4€Ta C OLICHKOU

JocTurnytslii XapaxkTepucTika YpoBHS C(OPMHPOBAHHOCTH [Ikana oueHnBaHuUs

YPOBEHB KOMIIETEHIUI
pe3yabrara
o0vueHus

DK3aMeH WM 3a4eT C
OLICHKO

Huzkuii OO0yuaromumncs: HeynosnerBoputensHo
YPOBEHb -00HAPYXKUII MPOOETIBI B 3HAHUSIX OCHOBHOTO Y4€OHO-TIPOIrPAMMHOTO
MaTepuaia;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKH B BBITOTHCHHUH 3a/IaHUH,
MPEeIyCMOTPEHHBIX IPOTPaMMON;

-HE MOXKET MPOJIOIDKUTE OOYUCHHE WITH IIPUCTYIHUTH K

o eCCHOHATBHON AEATSIIFHOCTH IO OKOHYAHUH MIPOTPaMMBL 0e3
JIOTIOTHUTEIBHBIX 3aHATHIA IO COOTBETCTBYIOIICH AUCITUTITHHE.

IToporoseiit | Obyuaromuiics: YI0BIIETBOPUTEIBEHO
YPOBEHb -00HapyXWJI 3HaHUE OCHOBHOTO y4e€OHO-IIPOrpaMMHOIO MaTepyala B

00BEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IIpeCTOosIIer

npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIpaBIIsieTCA C BBIIOJIHEHUEM 3aJJaHUl, IPETyCMOTPEHHBIX

MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIITEpaTypOH, peKOMEHIOBaHHOH paboueit

MPOrpaMMO TNCINTUIHHBI,

-JIOITCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU BBIOITHEHUH

3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepHaiy, Ho o0iagaer

HeO6XOl]I/IMBIMI/I SHAHUAMU IJI UX YCTPAaHCHUA 1104 PYKOBOJICTBOM

IpernoaaBates.

[MoBemuennsrii | OOywarommiics: Xoporio
YPOBEHb - 0OHapYKWJI ITOJTHOE 3HAHKE Y4eOHO-ITPOrPaMMHOTO MaTepraa;

-YCIIEHIHO BBITNONHUN 3a[JaHNUs, IPELYCMOTPEHHBIE IPOrpaMMOl;

-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei

MPOrPaMMON AUCHUILIUHBI;

-TIOKA3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO

MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-

MPOrPaMMHOMY MaTepHaty i OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH

yueOHOI pabOoThl U MPOGHECCHOHATBHOM NEeSITCITBHOCTH.




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




IIpumepHBIil nepedeHb BOIIPOCOB K 3a4ETy
Komnerenmus _TTK-5

1. Kraccudukanuust ¥ mMpUHIMIBI TOCTPOSHUSI MUKPOTIPOIIECCOPHBIX CUCTEM.
2. Apxutektypa ¥ (yHKIMH OCHOBHBIX MOJyJeH MUKpOKOHTpouiepoB AVR.
3. OpraHuzanyst maMsaTd B MUKpOKOHTposuiepax AVR u crioco0b! ocTyma K Hew.
4. Bunpl 1 GyHKIMM OTIaIOYHBIX CPEICTB ISl MUKPOKOHTPOJUIEPOB.
5. JupexTussl s3p1ka C U1 MUKPOKOHTpoIiepoB AVR.
6. Cunrakcuc s3p1ka C. OCHOBHBIE YIPABIISIONINE KOHCTPYKIIHH.
7. CxeMbl  (GOpPMHpPOBAaHHS  CTaHAAPTHBIX  AHAIOTOBBIX  BBIXOJOB IO  YMPaBICHUEM
MHKPOKOHTpOJLIEPA.
8. Cxembl  (QOpPMHpPOBaHMS  CTAaHJAPTHBIX  JUCKPETHBIX  BBIXOJOB  IIOA  YMPAaBICHUEM
MHUKpPOKOHTpOJLIEPA.
9. CxeMblI CONPSKEHUS CTAaHAAPTHBIX aHAJIOTOBBIX BXOJIOB C MUKPOKOHTPOJIJIEPOM.
10. CxeMbl CONPSKEHUS CTAaHAAPTHBIX AUCKPETHBIX BXOJIOB C MUKPOKOHTPOJIIIEPOM.
11. OyHKIMOHMPOBaHUE YHUBEpCalbHBIX TocienoBatenbHbix  uHTep(eiicos UART/USART
MukpoxonTpoiurepoB AVR. Ilporpammuposanne natepdeiicos UART/USART.
12. IIpotoxon CAN. @ynkuuonupoBanue wMonyns CAN  mukpokonTpomnepoB  AVR.
[Tporpammuposanue naTepdeiicoB moayns CAN.
13. OyHKIMOHUPOBAHKE U MporpaMMmupoBanne oomeHa mo USB B mukpokoHTpomepax AVR.
14. Crioco0bI OpraHU3aIiy CETH C IIOMOIIBI0 CTAHJAPTHRIX HHTEp(EiicoB 0OMeHa (TIpuMep).
15. Otanbl pa3paOOTKH MHKPOIIPOIIECCOPHBIX CHCTEM YIpaBieHus. TpeOoBaHHSA K cHCTEMaM M K
JOKYMEHTAIUH.
16. [TpuHIIUTIEI KOMITOHOBKH M Pa3BOJKH MEUATHBIX IUIAT MUKPOIIPOIIECCOPHBIX CHCTEM YIIPABICHHS.
17. Kiaccudukauus ¥ MpUHIMIBI TOCTPOSHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
18. ApxutekTypa u (GYHKIMH OCHOBHBIX MOJYJIEH MHUKPOKOHTposuiepoB AVR.
19. OpraHuzanyst naMsaTd B MUKpoKoHTpouiepax AVR u crioco0bl 1ocTyma K Hew.
20. Buzpl 1 GyHKIMH OTIaIOYHBIX CPEICTB AJISI MUKPOKOHTPOJUIEPOB.
21. JupexTussl s3p1ka C U1 MUKPOKOHTpoIiepoB AVR.
22. Cuntakcuc s3pika C. OCHOBHBIE YHIPaBIISIOIUE KOHCTPYKLIUU.
23. CxeMbl  (OpPMHUpPOBAaHHMS  CTaHAAPTHBIX  AHAIOTOBBIX  BBIXOJOB IO/  YNpaBJICHUEM
MHKPOKOHTPOJLIEPA.
24. Cxembl  (OpPMHPOBAaHHS  CTAHAAPTHBIX  JWCKPETHBIX  BBIXOJOB  TIOJ  YIIPaBICHHEM
MHUKpPOKOHTpOJLIEPA.
25. CxeMbl COTIPSKEHMS CTaHJAPTHBIX aHAJIIOTOBBIX BXO/I0B C MHKPOKOHTPOJIIEPOM.
26. CxeMbl COTPSKEHUS CTAaHAAPTHBIX AUCKPETHBIX BXOJOB C MUKPOKOHTPOJIIIEPOM.
O0paser] 9K3aMeHALMOHHOTO OneTa
JlanmpHEeBOCTOYHBIHN TOCYIapCTBEHHBIN YHUBEPCUTET ITyTeil COOOIICHNS
Kadenpa DK3aMeHAIMOHHBIN OmteT No YTBEpKIAI0»
(x602) DneKkTpoTeXHUKA, MuKponpoueccopHbIe CUCTEMBI 3aB. kadeapoit
JNIEKTPOHUKA U AIEKTPOMEXaHHUKa YIIPaBICHUS TEXHOJIOTHYECKUMHU Cxopuk B.I'., kaHA. TexH. HayK,
4 cemectp, 2024-2025 YCTaHOBKaMH JIOLIEHT
Hanpasnenue: 27.04.04 Ynpasnenue T.

B TEXHHUYECKHX CHCTEMaX
HamnpasnenHocts (podwis):
VrpaBieHue B MPOU3BOACTBCHHO-
TEXHOJIOTHYECKUX CHCTEMax

Bomnpoc CxeMmbl conpsikeHHs: CTaHIAPTHBIX TUCKPETHBIX BXOJI0B ¢ MUKpoKoHTposuiepoM. (ITK-5)

Bonpoc IIporokon CAN. ®ynknuonupoanue moayias CAN mukpokoHTpomaepoB AVR. IlporpammupoBanue
nnrepdeiicos moaynast CAN. (TIK-5)

3anaua (3aganue) ()

[Mpumewuanne. B kaxJaoM  3JK3aMEHAIIMOHHOM  OWJIeTe  JOJDKHBI — NPUCYTCTBOBaTH  BOMPOCHI,
CIOCOOCTBYIOMINX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCS BCEX KOMICTEHIIHI MO JAHHOW AUCITUTLIIHE.

3. TecroBble 3aganusi. OueHKa 10 pe3yJbTATAM TeCTHPOBAHMSI.

[ToyHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOprmopaTtuBHOU TecToBoi obonmouke ACT pasmereH Ha cepBepe
YUT JBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIHO IABI'VIIC (oOpaszoBaTtenbHas cpeia B JIHUYHOM
KaOMHETE MPEoIaBaTes ).

CooTBeTCTBHE MEXKIY OalbHOM CHCTEMOW M CHUCTEMOM OLIGHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS




YCTaHABJIMBACTCS MTOCPEIICTBOM CIIEIYIOIIeH TaOIHIIBI:

OOBeKT INoxa3zarenu Ornenka VYpoBeHb
OLICHKU OLICHUBaHUS Ppe3yabTaToB
pe3yIBTaTOB 00yYICHUS 00yJeHus
OO6yuarommuiics 60 6amoB U MeHee «HeynoBineTBOpUTETHHOY» Hwuskuit ypoBeHn

74 — 61 GaoB «YI0BIETBOPUTEIBHO IToporoBelii ypoBeHb

84 — 75 bamnoB «Xoporio» [ToBbILIEHHBIN YPOBEHB

100 — 85 6aiutoB «OTINYHOY»

Bricokuil ypoBeHb

4. Ouenka orTBeTa 00y4YamolIerocsi Ha BOINPOCHI, 3ajady (3ajJlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypcoBOro NpOeKTHPOBAHUSI.

Orerka oTBeTa 00YJaIOIIETOCs Ha BOIIPOCH, 3a/1a4y (3aJaHKe) 3K3aMEHAIIMOHHOTO OWiIeTa, 3aueTa

DJIeMEHTHI OIIEHUBAHMS CopeprxaHue Kbl OLICHUBAHUS
HeynosnerBoputenbH | YI0OBIETBOPUTEID Xopo1o OTIIM4HO
He 3auteno 3aureHo 3aureHo 3aureHo
CootBerctBre oTBeTOB | IlomHOoE 3HaYNTENBHBIE HesnaunTenbHbie ITonnoe
(dhopmynupoBKamMm HECOOTBETCTBHUE IO MOTPEITHOCTH. TIOTPEITHOCTH. COOTBETCTBHE.
BONPOCOB (337aHuil) | BceM BOIIPOCaM.

Crpykrypa, ITonnoe 3HAUUTENBHOE He3nauutensHoe CooTtBeTcTBHE
MOCIIEIOBATEILHOCTh M | HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO MIPU
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpUTEPHUIO. KpUTEPUIO. OTBETE Ha BCE

YeTKO, IIOHATHO, BOIPOCHI.
TPaMOTHO B CBOOOTHO
H3JIaraTh CBOM MBICITH
3HaHue HopMaTUBHBIX, |[lomHOE He3HaHME NmeroT mecTo Hwmerot mecto [TonHoe
MPABOBBIX JOKYMEHTOB | HOpPMATHBHOW U CYIIECTBEHHBIE HECYIIECTBEHHBIC COOTBETCTBUE
U CHEIAAIBHON MpaBoBOil 0a3kl U YITyIIEHUS VIYIIEHUST U JIAaHHOMY KPUTEPHUIO
JINTEPATYPHI CIIeIaIbHOMI (He3HaHue HE3HaHHE OTACIBHBIX | OTBETOB Ha BCE
JINTEPATYPHI OoJbIel YacT U3 | (6IMHUYHBIX) PadOT BOIIPOCHI.
JIOKyMEHTOB U W3 Yucia
CIIeIAJIEHOM 00s13aTeNBHOM
JIUTEPATYPHI 110 JINTEPATYPBHI.
Ha3BaHMIO,
COZIEP)KAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh ‘VMmeHue cBsa3aTh VYMmeHue cBs3aTh ‘VMmeHue cBa3aTh ITomHoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C MPAKTUKON | BOIPOCHI TEOPUHU | BOIIPOCHI TEOPUU U COOTBETCTBUEC
B TOM YHCIIE B 007acT | paboTHI HE Y IPAKTUKH MPaKTUKHU B JIAHHOMY KpUTEPHIO.
poheCCHOHATBHOM TIPOSIBIISIETCSL. MPOSBIISETCS OCHOBHOM CrrocoOGHOCTD
paboTsI peaxo. MIPOSIBIIIETCSL. HUHTETPUPOBATh
3HaHUS U IPUBJIEKATh
CBEIICHUS U3
Pa3IMYHBIX HAYYHBIX
cohep.
KauectBOo 0TBETOB Ha Ha Bce OTBeTHI HA . Jlaus! HEMTOTHBIS JlaHbl BEpHBIE OTBETHI
JIOTIOJTHUTENIbHBIC JIOTIOJTHUTEILHBIC OOJIBIITYIO YaCTh OTBETHI HA Ha Bce
BOTIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIbHBIE JIOTIOJIHUTEIIBHBIE
mpenojaBaress JaHbl | BONPOCOB BOTIPOCHI BOIIPOCHI
HEBEPHBIE OTBETHI. npenojaBaTens MpernoaBaTers. MpernojaBaTels.
JIaHbl HEBEPHO. 2. lan oquH
HEBEpHBIN OTBET HA
JIOIIOJTHUTEIIEHEIC
BOIPOCHI
NpenogaBaTeds.

[Ipumeuanue: wuroroBas OreHKa (opMHUpyeTcs KaK CpedHss apu(MeTHdecKas pe3ylbTaToOB 3JIEMEHTOB




OLCHUBAaHU.



