DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHIE
BBICLIETO 00pa30BaHUs
" JlallbHEBOCTOUHBIN roCyJapCTBEHHBIA YHUBEPCUTET MyTel cooOmeHus"
(ABI'YIIC)

YTBEPXJIAIO

3aB.kadenpoii

(k602) DAEKTPOTEXHHUKA, SIECKTPOHUKA U

QJICKTPOMCXAaHUKa

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

29.05.2025

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

ITporokon ot 21.05.2025r. Ne 10

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

r. XabapoBck
2025 T.



Busuposanue PII/I nJisi ucno/iHeHusl B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026T.

Pabouas nmporpamma nepecMoTpeHa, 00CyKIeHa 1 000peHa s
ucroyiHeHus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kaheapbl
(k602) DreKTpOTEeXHUKA, HIEKTPOHUKA U DIICKTPOMEXaHHUKa

[Iporokomor 2026 . No
3aB. kadpenpoit Crxopuk B.I'., kaHa. TEXH. HAYK, TOICHT

Buzuposanue PII/] 1y ncnoiHeHUs B 04epelHOM Yy4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Paboyas mporpamma nepecMoTpeHa, 00CyxaeHa 1 0,I00peHa st
ucnonaenns B 2027-2028 yueGHOM roay Ha 3aceqaHun Kadeapol
(x602) DnexTpoTexHUKa, 3IEKTPOHHUKA H DIIEKTPOMEXaHUKa

IIpoTokonm ot 20271, Ne
3aB. kadenpoit Crxopuk B.I'., kaHa. TeXH. HAYK, JIOICHT

Busuposanue PII/I 1y ncnosiHeHUs1 B 04epelHOM Y4eGHOM roay

IIpencenarens MK PHC

2028 1.

Paboyas mporpamMmMa nepecMoTpeHa, 00Cy K aeHa U 0T00peHa s
ucnonHeHns B 2028-2029 yyeOHOM roay Ha 3aceqaHuy Kadeapol
(xk602) DIIeKTpOTEXHUKA, JIEKTPOHUKA U DIICKTPOMEXaHHKA

IIpoTokonm ot 2028 . N
3aB. kadpenpoii Crkopuk B.I'., kaHa. TEXH. HAYK, TOICHT

Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eGHOM Toay

IIpencenatens MK PHC

2029 1.

Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0g00peHa s

ucnonHenus B 2029-2030 yyeGHOM roay Ha 3acegaHuu Kadeapbl
(k602) DrekTpoTexXHUKA, JIEKTPOHUKA U AJIEKTPOMEXaHUKA

IIpoTokon ot 2029r. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TeXH. HayK, IOUECHT



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 42.2)
Tp Ha Kypce>) Hroro
Henens 65/6
Bun zansTuii v PII v PII
Jlexuuu 16 16 16 16
[IpakTuaecku 16 16 16 16
e
KonTtpoins 4 4 4 4
CaMOCTOSITENb
HOM paboThI
Uroro ayn. 32 32 32 32
KonraktHas 36 36 36 36
pabota
Cam. paboTa 72 72 72 72
Yacel Ha 36 36 36 36
KOHTPOJIb
Hroro 144 144 144 144




1. AHHOTALIMS JUCOUILINHBI (MOAYJIST)

1.1 | Knaccuduxanms u apXuTeKTypa MEKPOKOHTPOIIIEpoB. OpraHu3aIist MaMsTH, II0OACHCTEMbI IIPEphIBAaHMI W BBOA/BEIBOJA.
[IporpammupoBaHre MUKPOKOHTPOJIIIEPOB: S3bIKH, CPEIbl pa3paboTku U oTiaaku. Ilepudepuiinpie ycTpoiicTa
MHKPOKOHTPOJIIEPOB. BeTpoeHHbIe nHTEpdEHCH CBA3M. DTaIlbl U IPUMEPHI pa3paboTKU y3II0B aBTOMATHKH Ha
MHUKpPOKOHTpoJurepax. OCOOCHHOCTH CHCTEM YIPaBICHHUS ITPH UCHOIB30BAHNH PA3THIHBIX THITOB MPE00pa30BaTEeIbHBIX
YCTPOMCTB; CKaIAPHBIE CHCTEMBI YIIPABICHHUS MIEKTPOIIPUBOJAMHU C aCHHXPOHHBIME tekTpoasurarensmu (OI1-AC);
BEKTOPHBIE CUCTEMBI YIPABIECHUS C MPSIMBIM M KOCBEHHBIM OpHeHTHpoBaHueM 1o nomto DII-AC; cuctemsl ynpapieHus
ANIEKTPOIIPUBOIAMH, 00SCTIEUNBAOIINE TTIEPEMEIICHIS U MTO3UIIMOHNPOBAHHS, HX CTPYKTYPHBIE CXEMBI, KDHTEPHH BBIOODA,
ITOKa3aTeH ¥ 007IaCTH IPIMEHEHHUS; OCHOBHBIC IPUEMBI ONTHMAIIBHOTO MIPOSKTUPOBAHMUS CUCTEM YIIPABICHHS
ANEKTPOINIPUBOJAMU C YIETOM TEXHUKO-IKOHOMUYECKHUX U SHEPTeTUYECKHUX MOKa3aTeNneH.

2. MECTO JUCIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Ko nucuurimges: | b1.B.1B.02.02

2.1| TpeGoBaHusl K NIpeABAPUTE/ILHON NOATOTOBKe 00y4YaloOLIerocs:

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

2.1.2 | IIpoexkTupoBaHUE aBTOMATU3UPOBAHHBIX CUCTEM yIPaBIEHHS] TEXHOJIOTHUYECKAMU IIPOLECCAMU

2.1.3 | KomnbroTepHbIe, ceTeBbIe 1 HH(YOPMAIIMOHHBIE TEXHOJIOTHH

2.1.4| MaremaTiueckoe MOJICIUPOBAHIE OOBEKTOB U CUCTEM YIIPaBICHHS

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

2.2.1 | HayuHo-uccnenoBarenbckas paborta

2.2.2 | Texundeckas TMarHOCTUKA 1 MOHUTOPHUHI' aBTOMATU3HUPOBAHHBIX YIIPABIAKONIUX CUCTEM

2.2.3 | Texunueckue CpeACTBa CUCTEM aBTOMATU3AIUHN YIIPABJICHUA

3. IEPEYEHbDb IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHUS 1O JUCHUTIJIMHE (MOAYJIIO),
COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

IIK-5: CnocodeH ncnoib30BaTh COBpeMEHHbIE TEXHOJIOTHH 00padoTKU HH(OPMALMH, COBPEMEHHbIE TEXHHYECKHE CPecTBa
YIPaBJICHUS, BLIYUCIUTEIbHYI0 TEXHUKY, TEXHOJOTHU KOMIILIOTEPHBIX CeTel M TeJICKOMMYHUKAILUI NPH NIPOCKTUPOBAHUHU
CHCTEM aBTOMATH3AIUU U YIPaBJICHHS

3HaTh:

OCHOBBI KOMIIBIOTEPHOTO MOJICINPOBAHNS B 00JIACTH yIPABIAIOMINX TEXHOJIOTHH.

YMmeTh:

PaSpa6aTBIBaTI) MOJCITMPYIOIUE aJITOPUTMBI U pEATU3aIINN X Ha 0a3e SA3BIKOB U IIAKETOB TMIPUKIJIAIHBIX IIPOTPaMM MOJCITIUPOBAHUA.

Baanern:

Hapreikamu IPOBCACHUS SKCIICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ C UCITIOJIb30BAHUEM IMMAKCTOB IMPUKJIAAHBIX ITPOTrpaMM MOJCIUPOBAHUAA.

4. CONEP)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB M1 BU1OB YYEBHBIX 3AHATHUA

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuanne
3aHATHUSA 3aHATHA/ / Kype 197071 paKT.
Paznen 1. Jlekumu
1.1 Knaccudukanus v IpHHIHIIBL 4 2 IK-5 JI.1J11.2 0
TIOCTPOEHUS (APXUTEKTYPBHI) JI1.3
MHKPOIIPOLIECCOPHBIX CUCTEM H J1.4J12.1
MHUKPOKOHTPOJLIEPOB. /JIex/ 2.2
JI2.3J13.1
JI3.2713.3
01323334
35310
1.2 Opranuzanus namsTH B 4 2 TIK-5 JIL.1JI1.2 0
MHKpPOKOHTpoJurepax. CriocoOsr JI1.3
NIPOTPaMMHPOBAHUS J1.4J12.1
MUKPOKOHTpPOJIEpoB. OTIIa0UYHbIE 2.2
cpeactsa. /Jlex/ J12.3J13.1
JI3.2J13.3
01323334
95




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

Paspen 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

Pasnen 3. CamocTtosiTensHas paboTa

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

Pasgen 4. KoHTponb

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
MMamman A.C., 9JIEKTPOBO30B MEPEMEHHOI0 TOKa: yued. mocodue -METOAMYECKHIA LIEHTP MO
CupotkuH B.B., 00pazoBaHUIO HAa
Herpymmn LA., KEJE3HOJOPOKHOM
Mycraduun P.M., TpaHcnopTe», 2018,
enmuropos H.A.
JI1.4 | AyxosHukos B. K., OpHOKpHCTaNBHBIE MEKPOKOHTpOJUIeps! PIC: y4eb. mocobue Xabaposck: 13n-so ABI'YIIC,
Iyxapes C. A. 2024,
6.1.2. IlepeyeHb 10NOTHUTEIBLHON JTUTEPATYPbI, HEOOX0AMMON /LISl OCBOCHUSI JHCIMILIMHBI (MOLYJIs1)
ABTOpBL, COCTAaBUTENN 3arnaBue W3narenscTBO, TOA
JI2.1 |Amues M. T., Mukponponeccopsl i MUKPOIIPOLIECCOPHBIE CUCTEMBI Homkap-Omna: III'TY, 2014,
Bykanosa T. C. ynpasieHus. 32-pa3psaHble IPoIieccopsl cemelicTsa Motorola http://biblioclub.ru/index.php?
page=book&id=277011
JI2.2 | EBctudees A. B. Mukpokontposuiepsl AVR cemeticta Tiny Mocksa: omka-XXI, 2010,
http://e.lanbook.com/books/ele
ment.php?pll_id=40959
JI2.3 [BomoBo3oB A. M. MHUKpPOKOHTPOJUIEPHI AT CHCTEM aBTOMATHKU: Y4eOHOe Bounorpa: Mndpa-Nmxenepus,

rnocooue

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

6.1.3. Hepeqeﬂb y‘leﬁHO-MeTO}Il/l‘leCKOI‘O obecreueHust JIJIsl CAMOCTOSITEIbHOM paﬁOTbl oﬁyqamnmxcsl o JUCHUILJINHE

(MonyJ110)

ABTOpLI, COCTaBUTECIIN

3arnaBue

HznarenbcTBO , roqQ

JI3.1 | Joponun U.C., MuxkpoxouTposuiepsl AVR: ¢6. 1abopatopHbsIx padboT Xabaposck: 1U3n-Bo ABI'YIIC,
Oxwummes K.H. 2013,

JI3.2 | Tpodpumoruu I1.H., Opraau3anysi 1 KOHTPOJIb CaMOCTOSITETbHON paboThI cTyieHToB: | Xabaposck: Mza-so JIBI'YIIC,
Mansmmesa O.A., METO/1. yKa3. 2017,
Urnarenko U.B.,
Binacenko C.A.

JI3.3 | dyxoBuukoB B.K., OcHOBHI s13bIKa TporpaMMupoBanus Cu 1uist Xabaposck: U3n-so JIBI'VYIIC,

Biacenko C.A.

MuKpokoHTpoiutepos PIC: yue6. mocobue

2019,

6.2. [Iepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH "MHTEepHeT', HE00XO0AUMBIX JIJISI OCBOCHUS
Yy ’

JMCHUILIUHBI (MOLYJI)

31 |CnpaBounuk mo komangaM AVR-accembiepa (31eKTpOHHBIH BUX). http://avr.ru/tools/studio

32 | JoxymenTtanus k AVR-MHKpOKOHTpoOIIIepaM (IIEKTPOHHBIHN BU). http://avr.ru/tools/studio

33 | PykoBomcTBO 1O IporpaMMHO# cpezie pa3paboTku 1 oTiagku Atmel Studio www.atmel.ru
(27EKTPOHHBIN BUN).

94 | PykoBoICTBO 1O cpefie pa3paboTKH 2IeKTpOHHBIX cxeM Proteus Design Suite (anexTpoH- https://www.labcenter.com/
HBIH BHIT).

35 | PykoBoactBo no nporpammaropy-otiaguuky STK-600 u smymnstopy JTAGICES. www.atmel.ru

26

37

38

39
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6.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOIHI, HCIIOJIB3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
AUCHUTINHE (MOIYJII0), BKJIIOYAsI lepedyeHb MPOrpaMMHOro odecnevyeHusi 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOIMMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

Mathcad Education - University Edition - MatemaTrueckuii maket, KOHTpakT 410

Matlab bazopas xoudurypamus (Academic new Product Concurrent License B coctaBe: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MaTemaTtnieckunii maket, KOHTpakT 410

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnextponnsiit katasnor HTb IBI'YIIC.

7. ONUCAHUE MATEPUAJIBLHO-TEXHUYECKOM BA3BI, HEOBXOJIUMOM JJIs1 OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

8. METOAUMYECKHUE MATEPHAJIBI JIUI1 OBYYAIOIIUXCA 11O OCBOEHUIO TUCITUITJIMHBI (MO YJIA)

[Ipn BO3HUKHOBEHUH TPYIHOCTEH C COCTaBICHHEM AJITOPUTMOB U ITPOTPaMM Ha acceMOiepe 1 C IpH BEITOJITHEHHH KOHTPOJIBHBIX
3aaHUH CTyIeHTaM HACTOATEIFHO PEKOMEHIYCTCS H3ydaTh IIPUMEPHI IIPOrpaMM, CaMOCTOSTENILHO HaiiieHHbIe B IHTepHETE. DTH
IpUMEPSI CleAyeT pa3dUpaTh BMECTE C MOAPOOHBIM U3YyYEHHEM CIICKAa KOMaH MUKPOKOHTpoIuIepa. [IporpaMmel ciemyeT nucars 1
OTIIXXUBATh MENKUMHU (pparMeHTaMu, peanansys MoCIea0BaTeNbHO MEJIKHE (QyHKIMHU 10 pab0TOCTIOCOOHOCTH.




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 MOAYJEH MUKPOKOHTpoJuIepoB AVR.

3. OpraHuzanyst maMsaTd B MUKpOKOHTpouiepax AVR u crioco0bl 1ocTyma K Hew.

4. Bunpl 1 GyHKIMM OTIaIOYHBIX CPEICTB ISl MUKPOKOHTPOJUIEPOB.

5. JupekTussl 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. OyHKIMOHUPOBaHUE  YHUBEpCalbHBIX  mocienoBatenbHbix  uHTepdeiicoB UART/USART
MukpoxonTpoiurepoB AVR. IIporpammuposanue nnrepgeiico UART/USART.

12. IIpotoxon CAN. @yskuuonupoBanue Moxyna CAN  mukpokoHTpomiepoB  AVR.
[TporpammupoBanue naTepdeiicoB moxymnss CAN.

13. OyHKIMOHUPOBaHKE U MporpaMMmupoBaHue ooMmeHa mo USB B mukpokoHTpoimiepax 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. ApxutexTypa U (GYHKUMH OCHOBHBIX MOJYJIEH MHUKPOKOHTpOJIepoB AVR.

19. OpraHuzanyst maMsaTd B MUKpOKOHTpouiepax AVR u croco0bl 1ocTyma K Hew.

20. Buzpl 1 GyHKIMH OTIaIOYHBIX CPEICTB AJISI MUKPOKOHTPOJUIEPOB.

21. JupexTussl s3p1ka C U1 MUKPOKOHTpoOILIepoB 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, 2025-2026 YCTaHOBKaMH JIOLIEHT
Hanpasnenue: 27.04.04 Ynpasnenue 21.05.2025 r.

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

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

Bompoc (TIK-5)

3anaua (3amanue) (I1K-5)

[Mpumeuanne. B kaxJI0oM  dK3aMEHAIIMOHHOM  OWJIeTe  JODKHBI  NPUCYTCTBOBaTH  BOIPOCHI,
CHOCOOCTBYIOIIMX (POPMHUPOBAHHUIO Y 00YJAFOIIETOCs BCEX KOMIICTEHIIHI 1O JAHHOW AUCITUTIINHE.

3. TecroBble 3anaHusi. OLeHKa N0 pe3yJbTaTaM TeCTHPOBAHUSI.

[ToyTHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOpTmopaTuBHON TectoBoii obonouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CHO JBI'VIIC (oOpaszoBaTenbHas cpeia B JIHYHOM
KaOHHETE MMPEToIaBaTes ).

CooTBeTcTBHE MEXIy OampHON CHCTeMOW W CHCTEMOH OIIGHHBaHMA 10 pe3ylbTaTaM TeCTUPOBAHUS
YCTaHABJIMBAETCS TIOCPECTBOM CIICIYIOLIECH 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.




