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1. LEJIM U 3AJIAYY OCBOEHMUS JUCLUIIUHBI

1.1. Ilenb ocBOEHUS AUCLUIIIUHEL

HGHBIO OCBOCHUSA JUCHUITIINHBI ABJISACTCS HU3YUCHUC OCHOBHBIX IMPpUHIUIIOB
MOCTPOSHHSI MUKPOIPOIIECCOPHBIX CUCTEM YIPABJICHUS JICKTPOINPUBOJIAMH U CHCTEM aBTOMATUKU
Ha 0a3e MHKPOKOHTPOJLIEPOB M MUKPOIIPOLIECCOPOB.

1.2. 3anaum ocBOeHMS AUCHUILTHHEI (MOYJIA):

- pa3paboTKa TEXHUYECKOrO 3a/laHus Ha MPOCKTHPOBAHHUE MHUKPOIPOIIECCOPHBIX
CHCTEM YIPAaBJICHUS AJIEKTPONPHUBOIAMHU Ha 0a3e MHKPOKOHTPOJLIEPOB M MUKPOIPOIIECCOPOB;

- pa3paboTKa MPUHIMUIHAIBEHOM CXEMbl MHKPOIPOIECCOPHOW CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOIAMY;

- pa3paboTKa MPOrpaMMHOr0 OOECIeYeHHs] MUKPOMPOIIECCOPHON CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOJAMH.

2. MECTO JANCHUIIINHBI B CTPYKTYPE
OBPA3OBATEJIbLHOM MPOI'PAMMBbI

VYuebnas aucuumimHa «MHUKpPOIPOLIECCOPHBIE CHUCTEMbD» BKJIIOUYEHA B IEpeueHb JUCLUIUIMH
BapuaTuBHOW  4vacth  (popmupyemMol  ydaCTHHKaMu  OOpa30BaTeIbHBIX  OTHOIICHHUH),
onpeaensomui HarpasieHHocTs OIT B1.B.OJ1.5. lucuumimHa peannsyeTcsi B COOTBETCTBUM C
tpedoBanusimu OI'OC, OI1 BO u VII.

JucuunnuHa Oasupyercs Ha CIEAYIOUIMX JUCHMIUIMHAX B 00BbEME NpOrpaMMbl
OakanaBpuata. llpeamiecTByrolmMMH KypcaMu, Ha KOTOPBIX HENOCPEACTBEHHO Oasupyercs
JUCHUIUIMHA «MHKpPOIPOLECCOPHBIE CUCTEMBD» SIBIAIOTCA «OCHOBBI CXEMOTEXHMKN», «Teopus
ABTOMAaTUYECKOTO YIPABICHUS.

I[I/ICI_II/IHJ'II/IHa ((MPIKpOHpOLICCCOpHBIe CUCTEMBI»  SABJIACTCA OCHOBOHOJ'IaFaIOH_Ieﬁ JJIs
HU3YUCHUS CIICAYIOINX NUCHUIIIIAH: «Cucremsnl SJICKTPOHHKHU aBTOMOOMIICH 1 TPAKTOPOB».

Pabouass mporpamma JUCHUIUIUHBI ««MHKpPOIPOLIECCOPHBIE CUCTEMBI» ISl MHBAJIUA0B U
JuL ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3O0POBBA p33pa6aTI)IBa€TC$[ HHAUBUAYAJIBHO C Yy4€TOM
0cOOEHHOCTEH MNCUXO(PHU3UUECKOTO DPA3BUTHSA, HHIUBUAYAJIbHBIX BO3MOXKHOCTEH W COCTOSHUS
3/10pOBbS TAKUX 00YYarOIIMXCS.

3. KOMOETEHIMU OBYYAIOUIEIOCSl, ®OPMUPYEMBIE
B PE3VJBTATE OCBOEHUS IUCHUATIIMHBI (MOAYJIST)

Tabnuna 1- ®opmupoBaHUEe KOMIIETEHIIUH TUCIUTUTHHAMUA

CemecTpsl, GOPMUPOBAHUS JUCTIUTLTAHBI

HauMeHOBaHHe MUCLUIUINH, (OPMHUPYIOLIIX Komnerenuuu 6epyrcs u3 YueOHOro njaHa 1o HarpaBJIeHUIO
KOMIIETEHIIIO0 COBMECTHO NOArOTOBKH OakaaBpa
1 2 3 4 5 6 7 8
1IKC-3

3Jl€KmpM’{€CKM€ U 3J1IEKMPOHHbIE annapamal

Teopuﬂ asmomamuieckKozco ynpaeiernusl

SIS

Onexmpuyeckutl npugoo

SIS
SIS

Cucmembl ynpasieHusi 21eKmpOMexaHUyecKumu
obvexmamu




HanmMenoBanne quciuninH, GOPMHUPYIOIINX
KOMITIETEHIIHIO COBMECTHO

CeMecTpsl, (POPMHUPOBAHUS TUCIIUILTHHBI
Komnerenmiu 6epyrcs 3 Y4eOHOTo IUIaHa Mo HAIPaBICHUIO
MOJITOTOBKH OaKajaBpa

1 2 3 4 5 6

Muxponpoyeccopnvie cucnmemul

Ilpoexmnas npaxmuxa

X
X

Aemomobunu u mpaxmopel

Dnexmpoobopydosatue agmomodunet u
MpaKmopos

Hcnvimanus NeKmMpPooOOPy0sanus
asmomoobunell U mpaKmopos

OcHogvl NPOEeKMuUpO6aHust cucmem aemomamuxu

CAIIP

sl<| | || [x| ~

Dkeniyamayust u pemonm
INEKMPO0OOPYO08aHUs aemomodunet u
MpAKmMopos

Dnexmpocuaborcenue

Texnonozus QJIEKMPOMOHRMANCHBIX pa6om

SIS

OsnarxomumenvbHas npakmuxka

IIpedounnomunasn npakmuxa

Iloozomosexa x npoyedype sawumvl u sawuma
BKP

SIS

1IKC-4

Duzuueckue 0CHOBbL IJIEKMPOHUKU

3Jzekmput¢ea<ue Uu 3J1eKMpOHHblE annapamal

OCHOBbL CXeMOMEXHUKU

OcHogol QJIEKmMpOomexHojiocuu

Onexmpuyeckuil npugoo

S|

Cunosas QJIEKMPOHUKA

Cucmembl ynpasieHusi 1eKmpoMexaHuyecKumu
obvexmamu

Muxponpoyeccopnvie cucmemul

Ilpoexmunas npaxmuxa

SISIEESISY e

Dnexmpoobopydosatue agmomodunet u
MpaKmopos

Hcnoimanus 91EeKmMpooOOPYO008arUs
asmomobunell u mpaKmopos

Hngopmayuonno-usmepumenvhovie cucmembl
agmomoobunell u mpaKmopos

Ocnosbl NPOEeKMupo6arust cucmem asmomamuxu

CAIIP

Onemenmsl cucmem agmomamuxu

Cxemomexnuka

ST S N N N N S I S

Dkenyamayust u peMorm
INEeKMpooOOPYO0osarus agmomodunet u
MpaKmopos

Cucmemvl  21eKMpPOHUKU — agmomoounel  u
MpPaKmopos

Dnexmpocuaborcenue

IIpedounnomnas npakxmuxa

Iloozomosxa k npoyedype 3awumel U 3auuma
BKP

<[>




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JIUCHUIIJIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMUA OI1

Tabnuna 2- [lepeuensb MmIaHUPYEMbIX PE3yJIbTaTOB O0yUYEHUS MO AUCHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMbBIMU Pe3yIbTaTaMU OCBOCHUS

KO}I U HAUMCHOBAaHUC

KOZI H HAMMCHOBAHH(
HHAUKaATOpa

OuneHo4HbIE CpPeACTBa

KOMITETeHITHH OCTHAKCHIST Ilirannpyemble pe3yabTaThl 00y4eHHUsI 0 THCHUTIIIHHE Texymero IIpomeskyToUHOIM
KOHTPOJIsI aTTecTaluu
KOMIIeTeHIINH
TIKC-3. Crnocoben | MITKC-3.2. CnocobeH | 3HaTh: Ymern: Baagers: TectupoBanue B | Bompocsl JUI
NPUHAMAaTh ~ y4acTHE B | COCTaBILTH U | - TpeOOBaHWSA M COCTaB | - pazpabaTsIBaTh | - HaBblkamu | cucteme E-learning. | ycrnoro
MPOEKTUPOBAHMN OOBEKTOB | OGOPMIIATH THIOBYIO | THIIOBOW  TEXHHYECKOH | MPUHIMITHAIBHYIO CXEMY | NPOSKTUPOBAHHS cobeceroBaHMA.
npodeccnoHanbHONU TEXHUYECKYIO JIOKyMEHTAIIH MHKPOIPOLIECCOPHON TPUHLAIHAATEHBIX
JESITETIHOCTH JIOKyMEHTAIAIO CHCTEMBI CXeM
MHKPOTIPOIIECCOPHBIX
CHCTEM
[TKC-4. Croco6en | MIITKC-4.1. Cnocoben | 3naTh: YmeTh: Baaners: TectupoBanue B | Bompocst JUTSt
MPOBOUTE  OOOCHOBaHWE | pa3pabaThIBaTh - ApXUTEKTYpy | - HPOTrpaMMHpPOBATh | - HaBbIkamu | cucteme E-learning. | ycraoro
MPOEKTHBIX PeIeHNI BapHaHThI MHKPOTIPOIIECCOPHOIT MHKPOKOHTPOJUICPHBIE Ppa3paboTKH MporpamMm cobece10BaHMs.
TEXHUYECKHX PEIICHUH | CHCTEMBI; CHCTEMBI; Ha Assembler i
B COOTBETCTBMM C | - Kak OpraHM3OBaTh | - ONpPEAEIATh COCTaB | MHKPOIPOIIECCOPHBIX
TEXHUYECKUM paboTy  MHTEpP]EHCOB | MHUKPOIPOLIECCOPHOH CHCTEM;
3a/IaHAEM U | MHKpPOHPOLECCOPHBIX CHCTEMBI C  Y4YETOM | - HaBBIKAMH pabOTHI C
HOpPMaTHBHO- CHCTEM; 33JIAHHBIX ~ apaMeTpoB | MPOTPaMMHBIMH
TEXHUYECKON - Kak pa3pabarbBaTh | pabOTHI CpeacTBaMHA
JIOKyMEHTaIIHeH, MHKPOTIPOIIECCOPHYIO TEXHOJIOTHIECKOTO TIO/TICP)KKI
cobmozast pasMM4HBIE | CHCTEMy C  YYeToM | Iporiecca; MIPOEKTHPOBAHMSI-
TEXHUYECKHE, 33JaHHBIX  ITAPaMeTpoB | - pa3pabaTeIBaTh | OTIAAKU
SHEProd(H(eKTHBHBIE U | pabOTHI NIPOrpaMMHYIO 4acTb | MMKPOIPOLIECCOPHBIX
HKOJIOTMYECKHE TEXHOJIOTHYECKOTO MHKPOIIPOLIECCOPHOM CHCTEM
TpeOoBaHMs Tporiecca; CHCTEMBI C  y4eTOM
- KaKk  OpraHM30BaTh | 33J@HHBIX I1apaMeTpoB
OOMEH NaHHBIMH MEXAy | paboThI
MUKPOIIPOLIECCOPHOI TEXHOJIOTHYECKOTO
CHCTEeMOH U | mpouecca;
ycTpoiicTBaMu - OpraHu3oBaTh OOMEH
YIIpaBIEHHUs! U KOHTPOJISL | JNaHHBIMU MEXIy
SIIEKTPO3HEPTETHYECKOTO | MUKPOIPOLIECCOPHON




00BeKTa CHUCTEMOI u
yCTpOMCTBaMHU
YOPABICHHUST U KOHTPOJIS
ANEKTPOIHEPTETHIECKOTO
o0BeKTa

Tpynoast GpyHKIHS:

31.010 KoncTpykTop B aBTOMOOMIIECTPOCHUHT

B «Pa3paboTka mpoeKkTHO 1 paboyeld KOHCTPYKTOPCKOM TOKYMEHTAIlMU Ha aBTOTPAHCIIOPTHBIE CPEICTBA U MX KOMIIOHEHTBI»

31.010 B/02.6 "Pa3paboTka 3CKU3HBIX U TEXHUYECKUX MPOCKTOB, TEXHUUECKUX 3a/1aHUI, KOHCTPYKTOPCKON JOKYMEHTAIMH, IPOTPaMM HCIIBITaHUH
JUTSL CO3/1aHUSI TPOCKTOB aBTOTPAHCIIOPTHBIX CPEJCTB U UX KOMIIOHEHTOB"

KBanudukarnmonnsie TpedboBanus k TO:
TpynoBsblie neiicTBus:
- BEIOOp U 0OOCHOBAaHME TEXHMUYECKUX PELIeHUH AJs pa3pabOTKHM 3CKU3HBIX M TEXHUYECKHUX MPOEKTOB, TEXHUYECKHX 3aJaHUM, KOHCTPYKTOPCKOMH
JIOKYMEHTAIH, IPOrpaMM HaTYpHBIX U BUPTYaJIbHBIX UCIBITAHUMN JJIs1 CO3/1aHUS TPOEKTOB aBTOTPAHCIIOPTHBIX CPEICTB U UX KOMIIOHEHTOB;
TpynoBblie ymeHnus:
- aHAJIM3UPOBATH TEXHOJIOTUYECKNE BO3MOKHOCTH OpraHU3alluy MpU pa3padOTKe aBTOTPAHCIOPTHBIX CPEJCTB U UX KOMIIOHEHTOB;
TpyaoBble 3HAHUSA:
- TEXHUKO-3KOHOMHMYECKHE TIOKa3aTeIN POEKTUPOBAHUSI aHAJIOTOB aBTOTPAHCIIOPTHBIX CPEJCTB U UX KOMIIOHEHTOB




4. CTPYKTYPA U COAEP KAHUE JINCIIUIIJINHBI

4.1.

Pacrnipenenenue Tpyqo€MKOCTH AUCIUILTNHBI IO BUAM padOT MO ceMecTpam

OO61mas Tpy10€MKOCTh AUCLUUILIMHBI cocTaBisgeT 10 3au.en. 360 yaco, pacnpenencHue
94acoB MO BUIaM pabOT ceMecTpaM MpeCTaBIeHO B Ta0muIe 3.

Tab6muna 3

Pacnpenesienne Tpy10éMKOCTH JUCHMILIMHBI 10 BUIAM PadoTIO ceMecTpam

TpyroéMkocTh B yac

. B 1.4. mo cemecTpam
Bup yueOHoit padoThl ch:cr.o Necem | Necem | Ne cent
6 7 8
®opmaT U3ydeHHUs TUCHUTIIHMHBI C UCIIOJIb30BaHUEM 3JIEMEHTOB
AJIEKTPOHHOT0 00y4eHUs

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4eOHOMY IUIaHY 360 108 180 72
1. KonTtakTHas padora: 149 52 89 8
1.1. AynutopHasi paboTa, B TOM 4ncJie: 141 51 85 5
3aHsTHS JeKimonHoro tumna (JI) 51 17 34 0
3aHATUs ceMuHapckoro tumna (I13-ceMuHapsl, IpakT. 3aHATUS 22 0 17 5
u 1)
nabopartopHbie paboTsl (JIP) 68 34 34 0
1.2.BHeayiuTopHas, B TOM YHcJe 8 1 4 3
KypcoBasg pabora (mpoekt) (KP/KII) (koHcynpTammus, 2 2
3aIlNTa)
TEKYIINH KOHTPOJIb, KOHCYJIBTAIIUU TIO TUCHHUIIIINHE 4 1 2 1
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 2 2
2. CamocrosiTesannasi pa6ora (CPC) 166 56 46 64
pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroka)
KOHTpOJIbHast paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) 54 54
CaMOCTOSITENTFHOE ~ W3y4YeHHE pa3/ielioB, CaMOIOJTrOTOBKA
(mpopa®oTka W TOBTOpEHHE JIEKIIMOHHOTO MarepHuaia WU
MaTepuasia y4eOHHKOB M y4eOHBIX mocoOwmii, moarotoBka kK 106 53 46 7
71a00paTOPHBIM M TPAKTUYECKUM 3aHATHUSAM, KOJUIOKBUYM U
T.J.)
ITonroToBka K 3a4€ty/ 3a4€Ty C OI[EHKON (KOHTPOJIb) 6 3 3
[loaroroBka K sk3aMeHy (KOHTPOJIb) 45 45




4.2.

CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Tabnuna 4 -Conepkanve AUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM JUISI CTYIEHTOB OYHOT'O 00Yy4YCeHHUS

Iranupyembie Bunnbl yue6Hoii padoThI
(KOHTpOJIMpYyeMble) (1ac) Peanu3zaumsa B | HaumeHnoBanue
KoHnTakTHasi = -~ HaumeHnoBaHnue
pe3yJbTaThl = g pamMKax pa3padoTaHHOrO
padora = p HCIO0JIB3YeMbIX AKTHBHBIX U "
ocBoenms: koa YK; = 3 IIpakTuyeckoi | DJIEKTPOHHOIO
HaumeHnoBaHue pa3iesioB, TeM B = F 5 4 Bupg CPC HHTEePAKTUBHBIX
OIIK; IIK un 3 ERS NOJAroTOBKH Kypca
=k =N 00pa3oBaTeIbHBIX
HHMKATOPbI E kg = F 23 . (TpyaoeMKocTh | (TPYy10eMKOCTh
g B2 s B d TEXHOJIOTHi
JAOCTHKEHUS E§ EEZE S E T B Yacax) B 4acax)
- 4|
KOMIeTeHImii S B EE
)
6 cemecTp
ITKC-3 Paznen 1. BBenenue
UIIKC-3.2
MKC-4 Tema 1.1. Knaccuduxkanus cucrem | 0.5 0.5 | momroroBka K | ITyOmuuHas Mpe3CHTAIHS
JICKOHUAM
NIIKC-4.1 YIOpaBIEHUS  DJICKTPONPHUBOJIOB U 11 IIPOEKTa.
CUCTEM aBTOMAaTHUKHU [6.1.1.]
AmnmapaTHeli M NPOrpaMMHBIHA [6.1.2.]
cnocoObl.  [IpuumMHBI  NpUMEHEHHS
MHKPOIIPOIIECCOPHOTO YIPaBJICHHS B
aBTOMAaTH3alNHN MIPOM3BO/ICTBA.
IIpeumymecTna
MHKPOITPOIIECCOPHOTO YIPABIICHUSI.
Tema 1.2. Tepmunsl u onpenenenus | 0.5 0.5 | momrotoBka K | [TyOsmmuHas MIpe3eHTaLMs
MUKpPOIPOLIECCOPHBIX CPEACTB JEKLHAM MIPOEKTA.
BUC, MHKPOIIPOLECCOP, [6.1.1]
MHUKPOTIPOIIECCOPHBIH KOMILIICKT, [6.1.2]
MHUKPOKOHTPOJIIED,
MUKpPOIPOLIECCOPHAs cucrema,
MuKkpoOBM, OJHOKpHCTajbHast
MuKpoOBM.
IIKC-3 Pazgen 2. OcHOBBI MUKPONIPOLECCOPHOIT TEXHUKH
UIIKC-3.2
[1IKC-4
UTIKC-4.1 Tema 2.1. Wndopmanmonnas | 0.33 0.5 | momroroska K | ITyOnuuHas IIpe3eHTalUs
' CTPYKTypa YCTpOMCTB JICKIMAM IpOCKTa.
ABTOMATHYECKOTO YIPaBICHHUS [6.1.1]
VCTpOWCTBO  ynpaBiieHHWs,  KaHal [6.1.2.]




IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yabTaThl
ocBoeHus: ko1 YK;
OIIK; IIK u
HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

Buasbl yue6Hoii padoThl

(uac) - HanMenoBamHme Peanuszanusa B | HaumeHnoBanue
P
Konrakrhas E 4 pamKax paspa6oTanHoro
padora 3] g HCIO0JIb3YeMbIX AaKTHBHBIX U .
® 3 IIpakTHyeckoli | DIeKTPOHHOIO
HaumenoBanue pa3genos, TeM > = E 54 BunrCPC HHTEPAKTUBHBIX
= b ERS NOATOTOBKH Kypca
E F =N 00pa3zoBaTe/bHBIX
E Eg = F a3 . (TpynoeMKoCTh | (TPYAOEMKOCTH
g B2 = 5 q TEXHOJOIrUH
= = g g E = A B yacax) B 4acax)
S 8. = R
5 R X P h
3aJaHus, KaHal OrPaHUYCHHH, KaHal
KOHTPOJIS, KaHall OOpaTHBIX CBA3EH,
CHUTHAJIbI YIIPABICHUSL.
Tema 2.2. Tunosas crpykrypa | 0.33 0.5 | momrotoBka K | [TyOmuuHas TIpe3CHTAIHS
MUKPONPOLICCCOPHBIX YCTpOMCTB JICKIHAM MpPOCKTA.
yIpaBJIeHUs [6.1.1]
MaruuHHbIe CJIOBA, our. [6.1.2.]
Krnaccudukarnus MammHHBIX CIOB O
Ha3HA4YEHHIO: OIEepaHbl U KOMaH/IbI.
Haznauenne O3V wu II3Y. Ilonsarue
06 ampece. Pa3psaHOCTh IIHHBI
ajipeca U IIMHBI JaHHBIX.
Tema 2.3. TunoBas crpykrypa | 0.34 1 noaroroka K | ITyGmuuHas TIpe3eHTaIHs
MuKpoOBM JCKIHSAM IIPOEKTA.
Hasnauenue MUKPOITPOIIECCopa, [6.1.1]
NaMsTH, YCTPOMCTB BBOJa-BhIBOJA. [6.1.2]
CucteMHasi MarucTpaib: CTPYKTYypa.
Hasnayenme mmHBI ajpeca, IIUHBI
JIAaHHBIX ¥ NIMHBI YIPaBIICHHUSI.
Tema 24. Apxutexrypa | 1 2 noaroroBka K | [TyGmmanas IIpe3eHTaIHA
MHKPOITPOIIECCOPOB. JCKIHAM MPOEKTA.
IlonsTue 00 ApXUTEKTYypE. [6.1.1]
Knaccudukanus MHUKpPOIPOIECCOPOB [6.1.2]
no  apxutekrype.  CTpyKTypHas

OpraHu3alys MUKPONPOLIECCOPOB C
(huKCUPOBaHHOM Pa3psAOHOCTBIO:
AJLY, ycTpoWCTBO ynpaBieHHUs, OJIOK
perucTpon u nHTepdeich.
CrpykrypHas OpTaHH3aLH
MUKpPOIPOLIECCOPOB C HApaIMBaeMOI
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IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yabTaThl
ocBoeHus: ko1 YK;
OIIK; IIK u
HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

HaumeHnoBanue pa3aesios, TeM

Buasbl yue6Hoii padoThl
(uac)

KonTakTHas
padora

s1 padora
crvnourop (ac)

TIPARTITCT]

KHE3aHATH
CaMOCTOsITCIIbHA

Jlekuuu
ulauupa ) UP
HbIE

Bux CPC

HaumenoBanmue
HCIOJIb3yeMbIX AKTHBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTebHbIX
TEeXHOJI0rui

Peanmzanus B
pamMKax
IIpakTnyeckoi
NOATOTOBKH
(TpynoeMKoCTh
B yacax)

HanmenoBanme
pa3pabdoTaHHOrO
DJIEKTPOHHOT O
Kypca
(TpyAoeMKOCTh
B 4acax)

Pa3psIIHOCTBIO:
ycrporicteo  (AJIY,  nmemmdparop
MHKPOKOMAaHZ, OJOK pPErucTpoB);
YCTpOHCTBO  ympaBieHus  (OJOK
MHKPOIIPOTPaMMHOTO  YIIPaBJICHUS,
3allOMHHAIOIIee YCTPOHCTBO
MHKPOKOMaHJI, perucTp
MHKpPOKOMaH1), 6JIOK HHTepEiCOoB.

OIICPATUBHOC

[IKC-3
UIIKC-3.2
[IKC-4
HIIKC-4.1

Pasnea 3. KogupoBaHue ynces M CHCTeMbI CUHCICHUS

Tema 3.1. CucreMsbl cUucIaeHUs

Krnaccudukanus cucteM cUHCIEHUS.
IIpencraBneHue 4ucen B pasiInyHbIX
cucTeMax CYMCiIeHHs (B JBOUYHOM,
JIECSATUYHOM, BOCBMEPHUUHOI,
HIECTHAIATEPUYHOH, JIBOUYHO-
JECSITUIHOM). [IpeobpazoBanue
YHCeJN U3 OJHOH CHCTEMBI CUMCIICHUS
B JpYTYIO. Apudmernueckne
orepalyu HaJa yuciaaMu Oe3 3HaKa B
Pa3IMYHbIX CUCTEMAaX CUHMCIICHHS.

1 1

IIOATOTOBKA

JIEKIUSM

[6.1.1.]
[6.1.3.]

K

[Ty6nuunas
HpPOEKTa.

Tpe3eHTaIus

Tema 3.2 Apudmernyeckne
olepaluy HaJ YKUCIaMHU CO 3HAKOM B
JBONYHOM W JIBOMYHO-AECATHYHOM
KO/ax

IIpsmoii, oOpaTHBIN u
JIOTIOTHUTEIBHBIA KOJBI JIECSITUIHBIX
yhucedl B JBOMYHOM M JBOWYHO-
necsatuyHoM (opmare. Croxenue B
00paTHOM U JIONOJIHUTEIEHOM KOJIaX.

ITOArOTOBKA
JIEKIIASM

[6.1.1]
[6.1.3]

K

[Ty6muunas
MIPOEKTA.

Ipe3CcHTalsA

PacuerHas paGora mo cucremam
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe) (uac) Peanmsanus B | HanmenoBanme
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
K . padora = g HCIO0JIb3YeMbIX AaKTHBHBIX U .
ocBoeHms: koa YK; = 3 IIpakTuyeckoii | DIeKTPOHHOrO
HaumenoBanue pa3genos, TeM > = 54 BuaCPC HHTEPAKTUBHBIX
OIIK; IIK u 3 E R 8 HOAT0TOBKH Kypca
E F =N 00pa3zoBaTe/bHBIX
HHIUKATOPBI E Eg = F a3 N (TpyaoeMKocTh | (TPYI0eMKOCTH
Z BR2L B g TEXHOJIOTMH
AOCTHKCHHUS E BEEE 9 E : B 4acax) B 4acax)
KOMIeTeHIuii = E BEE ¢
Kl ml
CYHCJICHHSI
JlabopaTopHasi padora Nel. 8 2 [loaroroBka k
Uzyuenne (YHKIMOHMPOBAHUS JIP [6.4]
o0OpabaThIBarOIEH 4acTH
MHKpoIpoleccopa
IIKC-3 Pa3nen 4. MukponpoueccopHblii kommjiekT cepuu KP580
UIIKC-3.2
[IKC-4 Tema 4.1. MuxkponpoueccopHbIi 1 1 noaroroBka K | ITyGnuynas IIpE3EHTALMS
UIKC-4.1 KOMILJIEKT cepum K580. JCKIHAM MPOEKTa.
MuxkponpoueccopHas BUC [6.11]
(mukponporneccop) KP580BMSOA. [6.14.]
CrpykTypHas cxeMa [6.1.5]
MHUKPONPOLIECCOPHOI BUC
(Mukporporieccop)  KP580BMS8OA.
@OyHKINOHNPOBAHHE
MHKporponeccopa. Hasnauenwe wu
BEIMONHsIeMble  QyHKImE  AJIY,
PETHCTPOB OONIET0 W CIENUaIbHOTO
Ha3HA4YCHUA (quT‘II/IK KOMaH[,
aKKyMYJIATOp, PETHCTp IIPU3HAKOB,
yKa3aTellb CTEKa).
Tema 4.2. CucTeMHasi MArUCTPAIb. 1 2 noarotopka K | [lyGnuuHas npe3eHTalus
Illuna anpeca, naHHBIX, YIpaBiIeHUS. JICKIHAM MPOEKTa.
Baiir cocrosiHus. MamuHHbIE TakKThl [6.1.1]
W NMKIBl. BpeMeHHbIE auarpaMmsl [6.1.4.]
MaIIMHHBIX [TUKJIOB. [6.15]
Tema 4.3. IIporpammuas Mojesb 1 2 noarotoska K | ITyOnmmunas IIpEe3eHTaLML
MII KP580. JICKLIHAM MPOEKTA.
Cucrema KOMaH/I. Cnoco0b1 [6.1.1]
ajzipecaluy JaHHbBIX. [6.1.4.]
[6.1.5.]
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) Peanmsanus B | HanmenoBanme
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
ocBoenust: kog YK; pabora 5 = J HEHOMB3YEMBIX ARTHBHBIX M | fy e ryveckoii | Di1eKTpoHHOTO
OIIK: TIK n HaumeHoBaHuUe pa3aeoB, TeM 5 = E 54 BunrCPC HHTEPAKTUBHBIX OrOTOBKH Kvpea
’ = E E EBg g GpazoBaTeJbHbIX yp
= " P = oop
HHAMKATOPbI S E2EEZE At TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
JAOCTHKEH U £ PEw Sk =i B Yacax) B yacax)
o P 8 o = 3
KOMIIeTeHIuii = E FE 5
Kl ml
Tema 4.4. AnnmaparHble cpeicTBa 2 7 noaroroka K | [TyOmmanas IIpe3eHTalM
MOCTPOEHUs IEHTPAJIbLHOI0 JCKIHAM MPOCKTA.
npoueccopa MHKPONPOLECCOPHOIA [6.1.1]
cucTeMbl Ha Gaze MIT KP580. [6.14]
Peructper. lllunnabie popMupoBaTemy. [6.1.5]
CucremHbIC KOHTPOJUIEPHL.
@opMHUPOBAHUE CHUCTEMHOW ILUWHBI.
[TapannenbHbll  IpOrpaMMUPYEMBbIH
unHrepdeiic KP580BB55A.
IIporpammupyemslit Tanumep
KP580BU1S53. IMonxmouenue
3aIIOMHHAIOIINX YCTPOWCTB "
yCTpOiicTB ~ BBOJa  /BBIBOJA K
CHUCTEMHOMU LIMHE. Crroco0bt
azpecanuyl  s;YEeK  3allOMUHAIONINX
YCTPOMCTB u YCTpOMCTB
BBOAA/BEIBOJA (C  pa3leinbHBIM W
001IMM T0JIEM ajzipeca).
JladopaTopHasi padora No2. 10 10 | IMomroroBka K
N3yuenue (hyHKIMOHUPOBAHUS 1a60paTOPHBIM
MHKPOIIPOIIECCOPHOH CHCTEMBI Ha paboram
pUMepe MHKPOITPOIIECCOPHOTO [6.4.]
kommiekta KP580
IKC-3 Paspea S. IIpoexkTupoBaHue MUKPOIIPOLIECCOPHOM CUCTEMBI
HIIKC-3.2 Tema 5.1. dTanbl NPOEKTHPOBaHHS 0,2 1 TMOArOTOBKaK ITy6nuunas IIPE3EeHTalMs
TIKC-4 MHUKPOIIPOLIECCOPHOI CHCTEMBI. JICKIHAM MPOEKTA.
WIIKC-4.1 Texnuueckoe 3amaHue. Brennee [6.1.1]
IIPOEKTUPOBAHHUE. CucremHoe [6.1.2]
MPOEKTUPOBAHHUE. AmmaparHoe
MPOEKTHPOBAHME. ITporpammuOe
POEKTHPOBAHME.
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IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yabTaThl
ocBoeHus: ko1 YK;
OIIK; IIK u
HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

HaumeHnoBanue pa3aesios, TeM

Buasbl yue6Hoii padoThl

(uac)

KonTakTHas

padora

Jlekuuu

ulauupa ) 8 UP

HbIC

TIPARTITCT]

KHE3aHATH

CaMOCTOATCIbHA

s1 padora
crvnourop (ac)

Bux CPC

HaumenoBanmue
HCIOJIb3yeMbIX AKTHBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTebHbIX
TEeXHOJI0rui

Peanmzanus B
pamMKax
IIpakTnyeckoi
NOATOTOBKH
(TpynoeMKoCTh
B yacax)

HanmenoBanme
pa3pabdoTaHHOrO
DJIEKTPOHHOT O
Kypca
(TpyAoeMKOCTh
B 4acax)

Tema 5.2. IIpoexTupoBanue
MHKPOIPOLECCOPHOI CHCTEMBI
MyCKa aCHHXPOHHOIO JBHUIaTess ¢
¢a3ubiMm  poropoMm B yHKHUH
BpeMeHHU Ha 0aze
MHKPONPOLIECCOPHOT0 KOMILIEKTA
KP580.

ITpuHuunuansHas cxema
3JIEKTPONPUBO/IA. Omnpenenenue
BXOJHBIX M BBIXOJHBIX CHTHAJIOB
MUKpPOIIPOLIECCOPHOI CHUCTEMBL.
Pa3paboTka OJIOK-CXEMBI anropurMa
yIpaBJIeHUs, peanu3yeMoro
MHUKPOINPOLIECCOPHOI CUCTEMOM.
PazpaboTka MpUHINIHATIEHONW CXEMBI
MUKPOIPOLIECCOPHOI CUCTEMBL.
PazpaboTka MIPOrpamMMBbl Ha
accembiepe.

=
oo

MMOArOTOBKA
JIEKIMSIM
[6.1.1]
[6.1.2.]

K

[Iybmmanas
MPOEKTA.

Ipe3CHTAlUA

IKC-3
UIIKC-3.2
[IKC-4
HIIKC-4.1

Pa3nen 6. Muxpoxontpoaiep K1816BES1

Tema 6.1. OCHOBHEIE
XapaKTePUCTUKU MHUKPOKOHTpOJUIEpa
K1816BES51
Hasnauenne
MUKPOKOHTpPOJLIEPA.
cxema

BBIBOJIOB
CrtpykrypHas
MHUKPOKOHTpPOJIIEPA.
OcHoBHele y3me1 MK w  mx
nasnauenne. AJIY. Pesunmenrnas
MaMATh JaHHBIX IporpaMM. Peructpsl
crenuanbHbIX  QyHkmuid.  [TopThr
BBOJIa/BBIBOZIA. PerucTp mpH3HAKOB.
Sapo MUKpoKOHTpoIIEpa.

0,5

MOJIrOTOBKA
JIEKIMSIM
[6.1.1.]
[6.1.6.]

K

[Ty6muunas
MIPOEKTA.

Ipe3CcHTalsA
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe) (uac) Peamusanmsa B | HaumeHoBanue
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
padora 3] g HCIO0JIb3YeMbIX AaKTHBHBIX U .
ocBoeHms: koa YK; = 3 IIpakTuyeckoii | DIeKTPOHHOrO
HaumenoBanue pa3genos, TeM > = E 54 BunrCPC HHTEPAKTUBHBIX
OIIK; IIK u = P E RS NOATOTOBKH Kypca
E =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI E kg = F a3 . (TpynoeMKoCTh | (TPYAOEMKOCTH
g B2 = 5 q TEXHOJOIrUH
AOCTHKCHHUS E BEE¥QE T B 4acax) B 4acax)
4|
KOMIIETeHIMii 5 B & =SB4
Kl ml
Tema 6.2. [IporpamMmmHuasi MozieJib. 1 2 noxrotoBka K | [TyOGmuuHas MIpe3eHTaLMs
Cucrema komaun. CriocoObl JICKIUAM MPOEKTA.
ajipecanum. [6.1.1]
[6.1.6.]
JlabopaTopHas pa6ora Ne3. 8 4 [ToarotoBka k
ODYHKIMOHUPOBAHUE OJHOKPHUCTAILHON 11a00paTOPHBIM
mukpo-OBM  K1816BE51. Cucrema pabortam
KOMaH[ [6.4]
Tema 6.3. Cucrema npepbIBaHU. 1 2 noarotoBka K | [TyOnuuHas MIpe3eHTaLHs
Ucrounuku npepeiBanuil. Bexrtopa JCKIHSAM MPOEKTA.
npepeiBaHus. DYHKIMHM PETUCTPOB, [6.1.1]
MOJIEP KUBAIOIINX TIponeaypy [6.1.6.]
npepeiBaHud. [IpuMep mporpamMMel
NpepbIBaHUA oT BHEIITHETO
HCTOYHUKA.
Tema 6.4. Cucrema Taiimepos. 2,5 4 noaroroka K | ITyGmuunas TIpe3eHTAIHS
Cocras 0J10ka TaliMEPOB/CUETYHKOB. JICKIUAM MPOEKTA.
PexumMbl paboThI TaiiMepoB [6.1.1]
cyeTuukoB. dopmar peructpos [6.1.6.]
YIpaBJIEHUs, OPTaHU3YIOMUX PaboTy
TaiimepoB/cueTurnkoB. [Ipumep
IPOTpaMMBbI C UCTIOJIb30BaHUEM
TaliMepOB/CYETINKOB.
JlaGopaTopHas padora Ned. 8 4 IoxroroBka k
ODYHKIMOHUPOBAHUE OJHOKPUCTAIIBHOM 71a00paTOPHBIM
mukpo-OBM  K1816BE51.  Cucrema pabotam [6.4]
HpepbIBaHUI U TaliMepoB
PIP
KounrtpoabHas
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) - Peanmsanus B | HanmenoBanme
Pe3yJIbTaThI Kourakruasn E 3 Haumenosanue pamKax paspa6oTanHoro
ocBoenust: kog YK; pabora 5 = J HEHOMB3YEMBIX ARTHBHBIX M | fy e ryveckoii | Di1eKTpoHHOTO
OIIK; 1K n HaumeHoBaHuUe pa3aeoB, TeM = = E = ;é ] Bug CPC HHTEPAKTUBHBIX OrOTOBKH Kypea
E E =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI s B % SN TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
JOCTHIKEHU S % > £ 2 2 § = : B Yacax) B Yacax)
KOMIeTeHIuii = E BEE ¢
Kl ml
KypcoBoii npoekr / pagora
IMoaroroBka k 3auery 3 MOATOTOBKA K
3a4eTy
HUTOI'O 3A CEMECTP 6 17 34 |0 |56
7 cemecTp
ITKC-3 Pazgen 7. Mukpokonrposuiepsl ¢upmsl ATMEL ATtiny
HIIKC-3.2 2313 u ATMegal28
IIKC-4 Tema 7.1. Apxurekrypa 2 1 noarotoska K | ITyGnuynast npe3eHTalus
HIIKC-4.1 ONHCAHHE BbIBO/I0OB JTEKIHAM MPOEKTA.
MUKpPOKOHTpoJiepoB ATtiny 2313 [6.1.7.]
un ATMegal28. [6.1.3.]
O6006menHas apXUTEKTypa [6.1.8.]
MUKPOKOHTPOJLIEPOB AVR, [6.1.9.]
HasHayeHHe  OnokoB.  OCHOBHBIC [6.1.10.]
XapaKTePUCTUKU [6.1.11]
MUKPOKOHTPOJUIEPOB AVR.
ApXUTEKTypa W ONHCAaHHE BBHIBOIOB
MuKpokoHTposiepa ATtiny2313.
ApXUTEKTypa U OIMCAHHE BBHIBOJOB
MukpokoHTposuiepa ATMegal28.
Tema 7.2. [lopThl BBOAA/BHIBOJA. 0,5 0,5 | momroroska Kk | ITyOmuaHas Mpe3eHTalHs
Peructpel TOpPTOB  BBOJA/BHIBOAA. JICKIHAM MIpPOCKTa.
Kondurypuposanue TIOPTOB [6.1.7.]
BBOJIa/BBIBOJIA. [6.13]
[6.1.8.]
[6.1.9.]
[6.1.10.]
[6.1.11]
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[L1anupyembIe Buasbl yue6Hoii padoThl
(KOHTpOJIMpPYeMbIe) (uac) - Peanmsanus B | HanmenoBanme
Pe3yJIbTaThI Konrakrhas E 3 Haumeropanue pamKax paspa6oTanHoro
ocBoenust: ko1 VK; padora E oo 2 HCI0JIb3YeMbIX AKTHBHBIX H MpakTnueckoii | DaekTponHOro
OIIK; TTK u HaumeHoBaHue pa3genos, TeM = = E = ;é ] Bup CPC HHTEePaKTHBHBIX OrOTOBKH Kypea
E E g B % ¢ o0pa3oBaTeIbHBIX
HHAMKATOPbI E EeEZE=d . (TpynoeMKoCTh | (TPYAOEMKOCTH
Z B2 LB g TEeXHOJIOT Ui

JTOCTHKEHUS = PEZE S E : B yacax) B 4acax)
KOMIIeTeH Ui = E EEB §

Tema 7.3. OpraHuzanus namMsaTH 0,5 0,5 | moaroroska Kk | ITyOmmaHas IIpe3eHTalHs

MHKPOKOHTpo/LIepoB AVR. JICKIUAM MIPOEKTA.

Mamste mporpamm (Flash). IMamsrts [6.1.7.]

JIaHHBIX (perucTpoBbIit ¢aiin, [6.1.3.]

peructpsl  BBOma/BeiBoma, O3VY). [6.1.8.]

OHeproHe3aBucUMas NMaMsITh JaHHBIX [6.1.9.]

(EEPROM). Opranuzamuss HaMaTa [6.1.10.]

MHUKpoKoHTpoiutepoB ATtiny2313 u [6.1.11]

ATMegal28.

Tema 7.4. Cucrema KOMaHX H 3 1 noaroroBka K | [TyGnuynas IIpe3eHTaIH

METOJbI aipecanum. JCKIHAM MpOEKTa.

Peructp cocrosiuust SREG. Mertomsr [6.1.7]

ajipecalliyl MaMsITH JaHHBIX (TpsMast [6.1.3.]

agpecanust ogHoro POH, mnpsmas [6.1.8.]

agpecauust  aByx POH, npsmas [6.1.9.]

ajipecalysi perucTpoB BBOAA/BHIBOJIA, [6.1.10]

HETI0CPEe/ICTBEHHAS nipsMast [6.1.11]

anpecanus, npsmas anpecauus O3V,

mpocTasi KocBeHHas aapecarus O3V,

KocBeHHast  azapecamuss O3V ¢

MOCTHHKPEMEHTOM, KOCBEHHast

aapecarust O3V ¢ peaIeKpeMeHToM,

OTHOCHTEJIbHASI KOCBEHHast

azpecanus 0o3Y). MeTtobt

ajipecanyu TaMsTH porpamMmm

(kocBeHHast W OTHOCHTEJIbHAA).

Anpecansi KOHCTaHT B IaMSTH

POTPaMM.

IIpakTnueckoe 3anaTue Nel. 2 1 ITogroroska K

Cucrtema KOMaH, I3

MUKpoKoHTpoJuiepoB AVR [6.1.7.]
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) - Peanmsanus B | HanmenoBanme
Pe3yJIbTaThI Kourakruasn E 3 Haumenosanue pamKax paspa6oTanHoro
ocBoenust: kog YK; pabora 5 = J HEHOMB3YEMBIX ARTHBHBIX M | fy e ryveckoii | Di1eKTpoHHOTO
OIIK; 1K n HaumeHoBaHuUe pa3aeoB, TeM = = E = ;é ] Bug CPC HHTEPAKTUBHBIX OrOTOBKH Kypea
E E =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI s B % SN TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
AOCTHKEHUS E EEE S E T B yacax) B 4acax)
KOMIeTeHIuii = E BEE ¢
Kl ml
[6.1.3]
JlabopaTopHasi pa6ora Nes. 8 3 [ToarotoBka k
OyHKINOHUPOBAHHE 71a00paTOPHBIM
MHUKPOKOHTpOJIIEpa ATtiny2313. paboram
Cucrema KOMaH/ [6.4.]
Tema 7.5. Hoctyn K 2 1 noxrotoBka K | [TyOGmuuaHas MIpe3eHTaLMs
HeproHesaBucumoii  (EEPROM) JICKIUAM MIPOEKTA.
naMsATH. [6.1.7.]
Hoctyn K  DHEpProHe3aBHCHUMOM [6.1.3]
(EEPROM) aMsTH [6.1.8.]
MHUKPOKOHTpOJLIEpa ATtiny2313. [6.1.9.]
Peructper agpeca EEAR, nanHBIX [6.1.10.]
EEDR wu  ympaBmenus EECR [6.1.11]
EEPROM mnawmsTbio.
Hoctyn K  DHEPrOHEe3aBHCHUMOMI
(EEPROM) HaMsTH
MUKPOKOHTpOJUIEpa ATMegal28.
Peructper ampeca EEAR, nanHBIX
EEDR wu  ynpaBiaemus EECR
EEPROM mnawmsThi0.
Tema 7.6. TakTHpOBaHHe, PE:KUMBI 2 1 noarotoska K | ITyOnmmunas IIpEe3eHTaLML
TMOHUKEHHOT0 JYHEPromnorpedaeHus JICKIHAM MPOEKTA.
H copoc MHKPOKOHTPOJLIEpa [6.1.7.]
ATMegal2s. [6.1.3.]
TakToBBld  reHepaTop. Peructp [6.1.8.]
MCUCR.  Pexumbl HOHIXEHHOTO [6.1.9.]
anekrpororpebnenns  (ldle,  ADC [6.1.10.]
Noise Reduction, Power Down, [6.1.11]
Power save, Stand by, Extended
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) Peanmsanus B | HanmenoBanme
KouTakTHas g 4 HaumenoBanmue
pe3yJbTaThl & f paMKax pa3padoTaHHOIO
ocBoeHus: koa YK; H pabora 5 83 HCHOIL3YEMBIX AKTHBHLIX 1 IIpakTuyeckoii | DIeKTPOHHOrO
OIK: 1K un anMeHOBaHHUe Pa3/leoB, TeM 5 = E 54 BunrCPC HHTEePaKTHBHBIX 1o
> = b EREQE ¢ ATOTOBKH Kypca
S E E g B % ¢ o0pa3oBaTeIbHBIX
HHAMKATOPbI s B % SN TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
JOCTHIKEHU S % > £ 2 2 § = : B Yacax) B Yacax)
KOMIIeTeH Ui = E BEE ¢
Kl ml
Stand by).
Tema 7.7. Cucrema mnpepbIBaHMIA 2 2 noaroroBka K | ITyGnuynas IIpe3eHTaIMs
MHUKPOKOHTpOJLIepoB AVR JCKIMAM MIPOEKTA.
Cuctema HpepbIBaHUN [6.1.7.]
MUKPOKOHTpOJLIEpa ATtiny2313. [6.1.3.]
Tabnuma  BEKTOPOB — TpEpHIBAHHUI. [6.1.8.]
Bremnue mnpepsiBaHus. Peructpsl [6.1.9.]
GIMSK, MCUCR, PCMSK, EIFR. [6.1.10]
Cucrema NpepbIBaHUI [6.1.11]
MHUKPOKOHTpPOJLIEpA
ATMegal28. Tabmuma BEKTOpOB
npepbiBaHuil. BHelHue npepbeiBaHusl.
Peructpsr EIMSK, EICRA, EICRB,
EIFR.
Tema 7.8. Taiimepsbl 4 3 noaroroska K | [TyGnuunas IIpe3eHTaIHA
MHUKPOKOHTpOJIepoB AVR JEeKIMAM MIPOEKTA.
Knaccudukarms TaiftMepoB. [6.1.7.]
Croposxesoit Taiimep [6.13]
MUKPOKOHTpOJUIEpa ATtiny2313. [6.1.8.]
Pernctp WDTCSR. PexxumMbl paboThl [6.1.9.]
TaliMepoB ~ 0OOmIEr0  Ha3HAYCHUS [6.1.10]
(Normal, CTC, Capture, Fast PWM, [6.1.11]

Phase Correct PWM, Phase and
Frequency Correct PWM). Cucrema
TaiiMepoB MHUKPOKOHTPOJIIEPA
ATtiny2313. BocbMupaspsiiHblii
taiimep TO. Peructper TIMSK, TIFR,
TCCROA, TCCROB.
lecTHaauaTupa3psaaeiid Taimep T1.
Peructpet TCCRI1A, TCCR1B,
TCCR1C. Cucrema TaiMepoB
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) - Peanmsanus B | HanmenoBanme
Pe3yJIbTaThI Konrakrhas g4 Haumeropanue pamKax paspa6oTanHoro
2 g
ocBoenust: kog YK; pabora 5 = J HEHOMB3YEMBIX ARTHBHBIX M | fy e ryveckoii | Di1eKTpoHHOTO
OIIK: TIK n HaumeHoBaHuUe pa3aeoB, TeM 5 = E 54 BunrCPC HHTEPAKTUBHBIX OrOTOBKH Kvpea
’ = E E EBg g 0pa3oBaTebHBIX yp
= " P = oop
HHAMKATOPbI s B % SN TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
AOCTHKEHUS E§ BEEgEF : B Yacax) B 4acax)
KOMIeTeHIuii = E BEE ¢
Kl ml
MHUKpPOKOHTpOJLIEPA ATMegal28.
Bocemupazpsimasie  Taiimepsr T0 u
T2. Peructper TIMSK, ETIMSK,
TIFR, ETIFR, TCCRO, TCCR2.
lectHaguaTHpa3psAAHBIE  TalMepsHI
T1, T3. Peructper TCCRNA,
TCCRnB, TCCRnC.
I[IpakTuyeckoe 3ansaTHe Ne2. 4 2 ITonrortoBka K
CucreMa TpepbIBAHMI M TaliMEpOB 113
MHUKpokoHTpoiutepa ATtiny2313. [6.1.7],
[6.1.3],
[6.1.9.]
JlaGopaTopHasi pa6ora Neé6. 10 3 [ToaroroBka k
OYHKIIMOHUPOBAHHE 11a00paTOPHBIM
MHUKPOKOHTpOJIJIEpa ATtiny2313. paboram
Cuctema npepbiBaHUN 1 TAHMEpPOB [6.4]
Tema 7.9. Anajoropo-uugpoBoii 2 1 noaroroBka K | [TyGnuunas IIpe3eHTaIH
npeodpa3oBarTesb JCKIHAM IIPOEKTA.
MHUKpOKOHTpoJiepa ATMegal28. [6.1.7]
CrpykrypHas cxema monyns AL [6.1.11]
Pexumbr padoTHL. Peructpsl
ADMUX, ADCSRA, SFIOR, ADCH,
ADCL. PesynbraTs!
npeoOpa3oBaHMiA.
Tema 7.10. IlociemnoBarenbHbIi 2 2 noaroroska K | [TyOnuaHas Mpe3eHTalHs
nepudepuiinblii  uaTEepdeiic SPI JTEKIUAM MIPOEKTA.
MHUKpOKOHTpoJuiepa ATMegal28. [6.1.7]
CrpykrypHas cxema moxayns SPl B [6.1.11]
ATMegal28. Pexumbl  paboOTEHI.
Peructper SPCR, SPSR, SPDR.
IIpakTuyeckoe 3ausaTHe Ne3. 1 1 Iloaroroeka  x
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) Peanmsanus B | HanmenoBanme
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
. . pa6ora 3] p HCIO0JIb3YeMbIX AaKTHBHBIX U .
ocBoeHms: koa YK; = 3 IIpakTuyeckoii | DIeKTPOHHOrO
HaumenoBanue pa3genos, TeM > = 54 BuaCPC HHTEPAKTUBHBIX
OIIK; IIK u = b E R 8 HOAT0TOBKH Kypca
E E =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI E Eg = B &f . (TpynoeMKoCTh | (TPYAOEMKOCTH
E B2 Lz B &3 TEeXHOJIOT Ui
JTOCTHKEHUS = = g g E : B yacax) B 4acax)
KOMIIeTeH M = E BEE ¢
Kl ml
Opranms3anusi BBOAa AaHHBIX ¢ SPI I13
AIIT na npumepe TLC548 [6.1.7.],
[6.1.11],
[6.2.2.]
IIpakTuueckoe 3ansaTHe Ne4, 2 2 ITonrortoBka K
[IpoexTuposanue 113
MHKPOIIPOIIECCOPHOM CUCTEMBI [6.1.7]
yTIpaBICHUS ACUHXPOHHBIM [6.1.11]
JaBuTrareneM ¢ (asHbIM POTOPOM Ha [6.2.2]
6aze MHUKPOKOHTpPOJIIEpa
ATMegal28
IIKC-3 Pa3nen 8. MukpokoHTpoJLiepsl pupmbl Motorola
HUIIKC-3.2
[IKC-4 Tema  8.1. Apxurekrypa H 2 1 noarotoBka K | [TyOmuuHas MIpe3eHTaLMs
JICKIUSIM
UTNKC-4.1 CTPYKTYpHasi OpraHu3anus 617] MIPOEKTA.
MHKPOKOHTPOJLIepa Ll
MC68HC11E9. [6.1.12]
Ha3znauenue 6J10KOB.
Tema 8.2. Cucrema KoMaHA U 1 1 noaroroBka K | [TyGmmanas IIpe3eHTaIHA
METOAbI aipecanun. JICKLIMAM MPOEKTa.
Meronbt azpecanuu (mesBHas, [6.1.7.]
HETIOCPEICTBEHHA, npsamasd, [6.1.12.]
pacimmpeHHas, WHJIEKCHa,
OTHOCHTEIIbHAS).
IIpakTuyeckoe 3ansaTHE NeS. 2 1 [oxroroeka K
Cucrema KOMaH/{ 3
MukpokoHTpoiepa MC68HC11E9. [6.1.7]
[6.1.12.]
JlaGopaTopHas padoTta Ne7. 8 3 IloaroroBka k
OyHKINOHUPOBAHKE 71a60PaTOPHBIM
mukpokonTpomnepa MC68HCI1E9. paboram
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) - Peanmsanus B | HanmenoBanme
Pe3yJIbTaThI Konrakrhas g4 Haumeropanue pamKax paspa6oTanHoro
o g
ocBoeHus: koa YK; padora 5 = 3 HCHOAB3YEMBIX AKTHBHBIX 1 IIpakTuyeckoii | DIeKTPOHHOrO
OIK: 1K un HaumeHoBaHue pa3genos, TeM 5 = E 54 BunrCPC HHTEePaKTHBHBIX OrOTOBKH Kvpea
’ = E E EBg g 0pa3oBaTebHBIX yp
= = P < H 0o0p
HHAMKATOPbI s B % SN TeXHONOIMiA (TpynoeMKoCTh | (TPYAOEMKOCTH
JOCTHIKEHU S % > £ 2 2 § = : B Yacax) B Yacax)
KOMMeTeH I = E FE 5
Kl ml
Cucrema KOMaH/ [6.4.]
Tema 8.3. Cucrema npepbIBaHWi 3 2 noxrotoBka K | [TyOGmuuaHas MIpe3eHTaLMs
MHKPOKOHTpOJLIEpa JICKIHAM MPOEKTA.
MC68HC11E9. [6.1.7]
Knaccudukarus MIpEepHIBAaHUM. [6.1.12]
BexTopa npepbiBaHHil B HOPMaJIbHBIX
U CHEUUANIBHBIX PEeXUMax pabOTHI.
Peructpst OPTION, HPRIO.
Tema 8.4. Anajoropo-uugposoii 2 1 noaroroBka K | [TyGnuunas IIpe3eHTaIHA
npeodpa3oBaresb JCKIHAM IIPOEKTA.
MHKPOKOHTpOJLIepa [6.1.7.]
MC68HC11E9. [6.1.12]
[Junana3oH mpeobpazoBaHusi. PexxuMel
padorer AL Permcrper ADCTL,
ADR1, ADR2, ADR3, ADR4.
Tema 8.5. Taiimepbl 6 4 noarotoBka K | [TyOmuuHas MIpe3eHTaLMs
MHKPOKOHTpPOJLIEpa JICKIHAM MPOEKTA.
MC68HC11E9. [6.1.7]
Crpykrypa IPOrpaMMHPYEMOTO [6.1.12]
TalimMepa. Peructpsl ynpasienus (uiu
KOHTPOJSI) (YHKIMSAMH  BXOIHOTO
3axBaTa W BBIXOJHOW (hUKCAIHH,
pealbHOTO BPEMEHM U CUETYHKA
umnynbcoB Taimepa TCTL2, TFLGL,
TMSK1, TCTL1, OCiM, OC1D,
TMSK2, TFLG2, PACTL.
IIpakTuyeckoe 3ansaTHE Ne6. 4 2 IMoaroroeka  x | ITyGmmuHas MIpe3eHTAINS
Cucrema IpephIBaHUH | 113 HPOEKTA.
TaliMepoB MHUKpPOKOHTpOJIIEpa [6.1.7.]
MC68HC11E9. [6.1.12]
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TLianupyembie Buasbl yue6Hoii padoThl
(KOHTpOJIMpPYeMbIe) (uac) Peanmsanus B | HanmenoBanme
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
. . padora = g HCIO0JIb3YeMbIX AaKTHBHBIX U .
ocBoeHms: koa YK; = 3 IIpakTuyeckoii | DIeKTPOHHOrO
HaumenoBanue pa3genos, TeM > = E 54 BunrCPC HHTEPAKTUBHBIX
OIIK; IIK u = P E RS NOATOTOBKH Kypca
E F =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI E Eg = B &f . (TpynoeMKoCTh | (TPYAOEMKOCTH
E B2 Lz B &3 TEeXHOJIOT Ui
JTOCTHKEHUS = = g g E : B yacax) B 4acax)
KOMIIETeHIMii 5 E BER
5 R X P
JlaGopaTopHas paGora Neg. 8 3 IoxroroBka k
OyHKINOHUPOBAHHE 71a00paTOPHBIM
Mukpokontpoiuiepa MC68HCI1E9. paboram
Cucrema npepbhIBaHUN U [6.4.]
TaliMepoB
IpakTuyeckoe 3ansaTue Ne7. 2 |3 [oxgroroBka K
IpoeKTUpoBaHue 113
MUKpPOIIPOLIECCOPHOI CHUCTEMBI [6.1.7.]
YIpaBICHUS ACHHXPOHHBEIM [6.1.12.]
nBurateneM ¢ (asHbIM POTOPOM Ha
baze MHUKpPOKOHTpOJLIEpa
MC68HC11E9
ITonroToBka K 3K3aMeHy 45
HUTOI'O 3A CEMECTP 7 34 34 | 17 | 46
+45
8 cemecTp
IMpakTuyeckoe 3ansaTue Ne8. 2 |2 [oaroroBka K
Pa3paboTka MpUHIMTTHAIEHON CXEMBI I13
MHUKpPOIIPOLIECCOPHOI CHCTEMBI [6.1.4.]
(moxxIrOYeHWE  KHOMOK, KaTyIIeK [6.1.5]
pene, BHeriHero Taiimepa, SPI LJAIT u [6.1.11]
AIIIT k BEIBOIaM MUKPOKOHTpOJLIEpa
ATMegal28)
IIpakTuyeckoe 3ansaTHe Ne9. 1 1 IToxrotoBka K
Paspa6oTka aJTOPUTMOB 113
pETyIUpOBaHMUSL. [6.1.3.],
[TpuOmkeHHBIE  METOABI  CHHTE3a [6.1.9.]
nepeaaToyHpIX (QYHKIUH 1HGPOBBIX
PETYJISITOPOB. Ilepexon oT
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Buasbl yue6Hoii padoThl

IInanupyemsbie
(KOHTpOJIMpPYeMbIe) (uac) Peanmsanus B | HanmenoBanme
KoHTaKkTHAasI & 4 HaumenoBanue
pe3yJbTaThl = g pamMKax pa3pabdoTaHHOrO
padora 3] g HCIO0JIb3YeMbIX AaKTHBHBIX U .
ocBoeHms: koa YK; = 3 IIpakTuyeckoii | DIeKTPOHHOrO
HaumenoBanue pa3genos, TeM > = E 54 BunrCPC HHTEPAKTUBHBIX
OIIK; IIK u = P E RS NOATOTOBKH Kypca
E =N 00pa3zoBaTe/bHBIX
HHAMKATOPbI = ke = 3 3 . (TpynoeMKoCTh | (TPYAOEMKOCTH
5 RZEER TEeXHOJIOTHii
& R
JTOCTHKEHUS = PEZE S E 8 B yacax) B 4acax)
4|
KOMIIETeHIMii 5 E BER
5 R X P
HepeaaToyHON (PyHKINM peTyisiTopa B
4 thopme K AITOPUTMY
PEryIMpOBaHHMSI. OcobeHnocTn
MPOTPaMMHUPOBAHUS aITOPUTMOB
PEryaupoBaHus
Ipakruyeckoe  3anstue  NelO. 2 |4 [oxgroroBka K
PazpaboTka IPOrpaMMHOIO 113
obecrieueHnss (opraHu3anus BBOJAA [6.1.11],
manabix ¢ SPlI AL, mnepemaua [6.2.2]
nmanaeix B SPI IJATI, ompoc kanana
BctpoenHoro AIIIl, HacTpoiika w
3alIMCh OAaHHBIX B KaHaAJI BHECIIHETO
Taiimepa)
KypcoBas pa6ora 54
[ToaroroBka K 3a4ery 3
HUTOI'O 3A CEMECTP 8 0 0 |5 64
HUTOI'O no nucuuIInHe 51 68 | 22 | 166
+45
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5. TEKYLIIUI KOHTPOJIb YCIHEBAEMOCTH n
HPOMEXYTOUYHAA ATTECTALUA 11O HUTOI'AM
OCBOEHMA JNCIIUIIJIMHBI.

51 Turoskle KOHTPOJIBHBIC 3aJJaHud WX HWHBIC MAaTCPUAIbI, HGO6XOI[I/IMBIG JUIA
OLICHKH 3HaHI/II7I, YMCHI/Iﬁ 1 HAaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIIbHOCTH

5.1.1. Tectbl ansi TEKyWero KOHTPOJS 3HaHUN oOywaromuxcs cpopMupoBaHbl B cucteme E-
learning u HaxoasTcsi B CBOOOAHOM JOCTYIIE:

6 cemectp Mukponpoueccopusie cucreMsl (CasazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/590

7 cemectp Mukponpoueccopasie cucteMsl 4. 2 (CasazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject id/1328

8 cemectp Mukporpoueccopusie cuctemsl 4. 3 (CrnsazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/1584

Onucanue moxkasareyie u KPHUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHWEC KA OLICHUBAaHUA
Tab6muma 5. [pu TekyiieM KOHTPoJie (KOHTPOIbHbIC HEJCIN) U OIICHKA BBITIOITHCHHS
1abopaTopHBIX padboT

HIkana IK3ameH/
N 3auer
OLlEHUBAHUS 3ayeT C OLlEHKOI
40<R<=50 OTtanyHO
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BAETBOPUTETHHO
0<R<=20 HeynosnersopurensHo He3a4eT

5.1.2. Tlpm mOpOMEKYTOUHOM KOHTPOJE YCIEBAEMOCTb CTYJCHTOB OIICHHWBAeTCs IO
YEeThIpEeXOIITEHON CHCTEME COTIIMYHOY, «XOpOIIO», «YZIOBJIETBOPUTEITBHO,
«HCYOOBJICTBOPHUTCIBLHOY, J'II/I6O «GBadvcT», «HE3a4YCT».

Bormpocs! a5t poMexKyTOYHOTO KOHTpPOJIsi COpMUpOBaHbI B cucteme E-learning u Haxopsrces B
CBOOOIHOM JOCTYTIE:

https://edu.nntu.ru/subject/index/card/subject _id/590
https://edu.nntu.ru/subject/index/card/subject id/1328
https://edu.nntu.ru/subject/index/card/subject id/1584
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Tabauna 6 - Kpurepun oueHuBaHus pe3yJbTaTa 00y4yeHus 1o JUCHUILIMHE M IKAJA ONeHUBAHUS

Kpurtepnu oneHnBanus pe3y/ibTaToB 00y4eHH

Kox Ko H HamMeHOBaHHe . Ouenka OreHka / Omuenka / Omuenka /
MHMKATOpA Y1OBJIETBOPUTEIbHO» «y1OBJIETBOPUTEJILHO» «XOPOII0» «OTJIHYHOY»
HaHMCHOBARME OCTHIKEHHST / «HE 3aYTEHO» «3a4TEHO «3a4TEHO» «3a4TEHO»
KOMIETCHIIMH KOMIETEHIHH 0—5?% 3 060-74% 5 75-559% 3 90-190% 5
0T mMax PeUTHHTOBOH OT Max PeUTHHTOBON OLIEHKH 0T mMax peUTHHTOBOH 0T max peHTUHTOBOH
OLICHKH KOHTPOJISI KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI
IIKC-3. Cmocoben | UTIKC-3.2.  Cmocoben | M3moxenne yaeOHOTO ®parmeHTapHsbIE, 3maer wMarepuan Ha | Mimeer riyOokue 3HaHUS
MIPHUHIMATh COCTaBIIAITh U | MaTepuaia OGeccucTeMHOe, | TIOBEPXHOCTHbIE  3HaHMS IO | JOCTaTOYHO XOPOIIEM | BCEro MaTepHaia
yJacTtue B | opopMIATE  THIIOBYIO | HEMOJIHOE. HPOEKTUPOBAHUIO YPOBHE; TPEACTABISET | CTPYKTYpbl  JUCHUILIMHBI;
MPOCKTUPOBAHUM | TEXHUYECKYIO Henonnmanue NPUHIMIOB | MPHHIUITHATIBHBIX CXEM | OCHOBHBIC 33J]aul B OCBOMIJI HOBAaILlUU
00BEKTOB JIOKYMEHTALHIO MPOEKTUPOBAHUS NPUHIMITHANBHBIX | MUKPOIIPOILIECCOPHON CHCTEMBI. paMKax MOCTaHOBKH JIEKIIMOHHOTO ~ Kypca 11O
npodecCHOHAIBEHO cxeM MHUKpOIpoIieccopHoit | M3noxkeHue NoaydeHHBIX nenei u BHIOOpA | CPaBHEHHIO C
i IesTeNbHOCTH CHCTEMBl M HMX MWCIOJIb30BaHUS B | 3HAHUI HEIOJIHOE, OJHAKO 3TO | ONTHMAJBHBIX CIIOCOOOB| y4eOHOM JIUTEPaTypoi;
paMKax [OCTAaBICHHBIX I€JIeH M | HE  TPEMATCTBYET  YCBOGHHUIO | X JOCTIDKCHHS. H3JIOKEHWE  TOJYYEHHBIX
3aj1ad, 4TO HPENATCTBYET | MOCIEAYIOIIETO Mmarepuana. 3HaHMH MTOJTHOE, CHCTEMHOE;
YCBOCHUIO nocyeayromero | Jlomyckarores OTAETbHBIC JIOIYCKAlOTCSl  CITUHUYHBIC
Mmarepuana CYIIECTBEHHbIE OIIMOKH, OIMOKH, CaMOCTOSTEIHHO
WCTIPABIICHHBIE C  ITOMOIIBIO HCTIpaBIsIEMBbIE pu
npernoaaBaTens.  3aTpyJHEHHS cobeceroBaHNN
npu (dbopmyupoBaHUN
pe3yJIbTaTOB U UX pELIEHUN
IMKC-4. Cnocoben | UTTKC-4.1.  Cnocoben | W3noxxenne yueOHOro ®parMeHTapHEbIE, 3maer wMarepuan Ha | Imeer riyOokme 3HaHHA
MIPOBOAUTH paspabaTsIBaTh MaTepHuasa OeccucTeMHOe, | TIOBEPXHOCTHbIE  3HAaHHWS MO | JOCTaTOYHO XOPOIIEM | BCEro MaTepHaa
000oCHOBaHNE BApHAHTHl TEXHHYECKHUX | HETIOJIHOE. HPOEKTUPOBAHUIO YPOBHE; NPEACTABISAET | CTPYKTYpbl  JUCHHILUIMHBI;
MPOEKTHBIX peleHuit B | Henonumanne MIPUHIUIIOB | MHUKPOIPOLIECCOPHBIX CHCTEM. OCHOBHBIE 33]]a4! B OCBOMII HOBAaILlUU
peleHui COOTBETCTBHHI C | IPOEKTHPOBaHHUS W3znoxxeHne 1mosy4eHHbIX paMKax IOCTaHOBKH JEKIMOHHOTO  Kypca IO
TEXHHYECKMM 33JaHHEM | MHUKpPOIPOLECCOPHBIX CUCTEM. 3HAaHUI HENMOJHOe, OJHAaKO JTO | Lelel u BHIOOpA| CpaBHEHHMIO C
" HOPMAaTHBHO- | ¥ WX HCIOJb30BaHUS B paMKax | HE  IpPENSATCTBYET  YCBOCHMIO | ONTHMAaJBHBIX CIIOCOOOB| yd4eOHOM JIUTEPaTypoi;
TEXHUYECKOU MOCTABJIEHHBIX IeJIeH M 33/1a4, 4TO | MOCIeIyIOIero Mmarepuana. | UX JOCTHXKCHUS. H3JIOKEHWE  TTOJy4EHHBIX
JIOKyMEHTaIHeH, NPENSTCTBYET ycBoenuto | Jlomyckarorcs OTZEeJbHbIC 3HAHMH MTOJTHOE, CUCTEMHOE;
coOmozast  pasMYHbIE | MOCJIEAYIONIEro MaTepuaia CYIECTBEHHbIE OLINOKH, JIOIYCKAlOTCSl  €TUHUYHBIC
TEXHIYECKHE, WCIpABICHHBIE C  IOMOUIBIO OmMOKH, CaMOCTOSATEIHHO
SHEPro3(heKTUBHBIE | mpernojaBaTens.  3aTpyAHEHUS UCIPaBJIsiEMbIE pu
HKOJIOTMYECKHE pH (hopMyITHpOBaHNHT co0ece0BaHNHT
TpeboBaHMs pE3yJIbTATOB U UX PEIICHUH
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Tabauna 7. Kpurepun oneHuBanus

Ouenka

Kpurtepuu oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIy>KUBAaeT CTYIEHT, OCBOMBIIUN 3HAHUS,
yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHi Marepuan 0e3 mpoOenos;
BBIMIOJTHUBIINKA BCE 3a/laHus, MPEIyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTUYECKUE HaBBIKU
po(ecCHOHABHOT0 MPUMEHEHHS] OCBOCHHBIX 3HAHUM cHOPMHUPOBAHBI.

Cpennuii ypoBeHb

OLICHKY «XO0poIo» 3aCIyKHUBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO

«» OCBOMBIIWI 3HAaHWSA, YMCHHS, KOMIICTCHIIMM M TEOPETHUUYCCKHIMA
(xopor10) Marepuai, ydeOHble 3a/laHhsl HE OLEHEHbl MaKCUMAaJbHBIM YHCIOM
0a/I0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKHE HABBIKH.
[ToporoBsrii OIICHKY «YyI0BJETBOPUTEIbHO» 3aCIy)KHBACT CTYACHT, YaCTUYHO C
YPOBEHB «3%» npoOejlaMd  OCBOMBIIMK  3HAHWS, yMEHHS, KOMIICTCHIIMH H
(YAOBIETBOPUTENH | TCOPETUUCCKUN MaTepuall, MHOTHE Yy4eOHble 3amaHus JmbOO He
HO) BBIINOJIHMJI, JHOO OHHM OLIEHEHBI YHCIOM OauIOB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaNbHBIA | OLIGHKY «HEYIOBICTBOPUTEIBHO» 3aCIyKHBACT CTYACHT, HE OCBOMBIIUI
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIICTCHIIMH ¥ TCOPETUYCCKUN MaTepual, y4eOHbIe
(HeyOBIETBOPUTE | 3aJaHMsI HE BBITIOTHII, TPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHEI.
JIbHO)
6. YYUEBHO-METOJINYECKOE OBECIIEYEHUE
JTUCHMITIMHBI
6.1. YueGuas nuteparypa

6.1.1. Casanzesckas, K. I1. Kypc «Muxkponpoueccopnsie cuctems! (CnsazeBckas K.I1.)»

https://edu.nntu.ru/subject/index/card/subject_id/590.

6.1.2. Pycanos, B. B. MukpomnpoieccopHbie yCTpOWCTBA M CUCTEMBI : yueOHoe mocodue / B.
B. Pycanos, M. IO. IlleBeneB. — Mocksa : TYCVYP, 2012. — 184 ¢. — ISBN 978-5-94154-128-
7.— Texct: »>nexTpoHHbIH / JlaHb ANEKTPOHHO-OMOIMOTEYHAsT cUCTEMa. URL:
https://e.lanbook.com/book/10931

6.1.3. benos, A. B. Mukpokontposuiepsl AVR: 0T a30B nporpaMMupoBaHus 0 CO3JaHUs
NPaKTUYECKUX YCTPOUCTB : camoyuutens / A. B. benoB. — Canxrt-IleTepOypr : Hayka u TexHuka,
2016. — 544 c. — ISBN 978-5-94387-854-1. — TekcT : 31ekTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/90223

6.1.4. ®enoros, A. B. KommnbioTepHoe ympaBieHHE B NPOU3BOJCTBEHHBIX CHUCTEMAax :
yuebHoe nocodue / A. B. ®denotos, B. I'. Xomuenko. — Canxr-IletepOypr : Jlans, 2020. — 620
c. — ISBN 978-5-8114-4616-2. — Tekcr : >neKTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/140775

6.1.5. CmupHOB, 0. A. OCHOBBI MHUKPO3JEKTPOHUKA M MHUKPOIPOLIECCOPHOU TEXHHKH :
yuebHoe ocobue / FO. A. Cmupnos, C. B. Cokonos, E. B. TutoB. — 2-¢ u3na., ucnp. — CaHKT-
[MerepOypr : Jlanp, 2021. — 496 c. — ISBN 978-5-8114-1379-9. — Tekct : 3neKTpOHHbIH //
Jlans : anexTpoHHO-OMOMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/168550

6.1.6. Makyxa, B. K. IIpumenenne mMukpokoHTposuiepoB MCS-51 npu nmpoekTupoBaHUU
AIIEKTPOHHBIX YCTPOUCTB : yuebHoe nocobue / B. K. Makyxa. — HoBocubupck : HI'TY, 2014. —
68 c. — ISBN 978-5-7782-2505-3. — Tekcr : anekTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIHOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/118203

6.1.7. Cnanzesckas, K. I1. Kypc «Mukponponeccopusie cucteMsl 4. 2 (CsizeBckas K.I1.)»
https://edu.nntu.ru/subject/index/card/subject_id/1328.

6.1.8. beros, A. B. Co3gaem ycTpoiicTBa Ha MUKPOKOHTpOJUIEpax : yueOHoe mocodue / A.
B. benos. — Camnkr-IlerepOypr : Hayka u Texnuka, 2007. — 304 c. — ISBN 978-5-94387-364-
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3.— Tekcr: osnexkrtponnslii / Jlanp : 3nekrpoHHo-OMOnmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/35947

6.1.9. Kuraes, 10. B. OcHoBbI IporpaMMupoBaHusi MUKpOKOHTpoJuiepoB ATMegal28 u
68hc908 / FO. B. KurtaeB. — Cankr-IletepOypr : HUY UTMO, 2007. — 107 c¢.— Tekcr :
AJIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/43634

6.1.10. Xaptos, B. fI. MukpoxonTposepsl AVR. IIpakTukym JUist HAUMHAIONIHNX : y4yeOHOoe
nocobue / B. fI. XaproB. — 2-e¢ u3a., uctp. u non. — Mocksa : MI'TY um. baymana, 2012. —
280 c. — ISBN 978-5-7038-3565-4. — TekcT: »31eKTpoHHBIH / JlaHb : 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/106326

6.1.11. EBcrudee, A. B. Mukpokontpomiepsl AVR cemeiictBa Mega. PykoBoncTBO
noJib30oBares : yueoHoe mocooue / A. B. EBctudee. — Mocksa : , 2010. — 592 ¢. — ISBN 978-
5-94120-090-0. — Tekcr : anekTponHsbIi // Jlanb : anekTpoHHO-0MOIMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/40947

6.1.12. Ilarypun, WM. M. MukpokoHTpo/uieppl M MX HIPUMEHEHHUE B AJIEKTPOHHOU
annaparype : yueoHoe nocodue / M. W. Hlarypun, M. O. MokpeuoB. — Mocksa : HUSITY MU®U,
2013. — 160 c. — ISBN 978-5-7262-1827-4. — TekcT : 31ekTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/75815

6.2. CnpaBouno-6ubnuorpaduyeckas IMTEpaTypa.

—  YYeOHUKU U yueOHble NOCoOUs.

6.2.1. laprenkoB A. b. MukponpoueccopHsle cuctemsl : Yueb.nmocooue / A. b. Jlapbenkos, A. C.
[Tnexos ; HI'TY um. P.E.Anekceesa. - H.Hosropon : Uza-so HI'TVY, 2012. - 143 c.

6.2.2. lappenkoB A. b. MHTepdeiickl MUKpOIpPOIECCOPHBIX cucTeM : YueO.nmocobue / A. b.
Hapwenkos, 1. A. Kompakos ; HI'TY um. P.E.Anekceea. - H.-Hosropon : [b.u.], 2013. - 181 c.

6.3. Ilepeuens xKypHAIOB 10 MPOGUITIO TUCIUTLITHHEL:

6.3.1. Hayuno-mexnuueckuil u HaAy4yHO-NPOUIBOOCMEEHHDIU HCYPHAT DNEKMPOMEXAHUKA
6.3.2. Hayyno-mexunuyecKkuil JcypHan nexmpuiecmso

64 MCTO)II/IquKI/Ie YKa3aHus, pPEKOMCHAAIWN U JPYIrue MaTCpraibl K 3aHATUAM

Memooduyeckue yKkazaHus no 6bINOJIHEHUN J1AOOPAMOPHLIX pabom no  OUCYUNIUHE 8
eKmMpoHHOM éapuarme Haxoosmcs 6 cucmeme E-learning 4G no aopecy:
https://edu.nntu.ru/subject/index/card/subject id/590,
https://edu.nntu.ru/subject/index/card/subject id/1328.

/. ”TH®OPMALIMOHHOE OBECIIEYEHHME JUCIHHUIIJINHBI

YueOHbIi mporecc Mo AUCIUIUIMHE O0ecredeH HEeOOXOAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U
CBOOOJTHO paclpOCTPaHSIEMOr0 MPOrPaMMHOIO OOECleYeHusi, B TOM YHCJIE OTEUECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO AMCUUILINHE onpeseneH B Hactosmed PIIJ[ u moanexur oOHOBIEHUIO
pU HEOOXOIUMOCTH).

7.1. Tlepeuen» nHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuua 8. [lepeueHb 3TEKTPOHHBIX OMOIMOTEUHBIX CHCTEM
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No HaumeHoBaHue Ccepulaka k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTyJICHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

7.2. TlepeueHb JHULEH3MOHHOTO U CBOOOJHO PACIPOCTPAHAEMOrO IIPOrPAMMHOIO
o0OecrieueHHs, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOJCTBA HEOOXOAMMOIO Ui OCBOCHHS
JUCHUTITUHBI

Ta6muma 9. [IporpammHoe obecnieueHre

HporpaMMnoe 06ecrleqe}me, HCIOJbB3yEMOC B

YHHBEpPCUTeTe HA JOTOBOPHOI OCHOBe

IIporpammHoe oGecnieyeHue cBOOOAHOTO
pacnpocTpaHeHust

Microsoft Windows XP, Prof, S/P3 (mommucka
DreamSpark Premium, morosop NeTr113003 or
25.09.14)

AVR Studio 4.0;

MicrosoftOffice 2007 (mumen3ust Ne 44804588) PonyProg2000;
Proteus 8.5

Dr.Web (c/u  GMN9-DSLH-G4U1-LW6H or

11.05.23

JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KYpCHI U T.J.

Hepeqeﬂb COBPEMEHHBIX HpO(l)eCCI/IOHaJIBHI)IX 0a3 JAHHbIX U I/IH(l)OpMaIII/IOHHI)IX
CIMpaBOYHBIX CUCTEM

B Ttabmuue 10 ykasan mepeuyeHb npodeccCHOHANbHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTYyN (yAaJeHHBIH nocTym). /laHHBIA mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu GI'OC BO.

B nanHoM pa3zzgene MoryT ObITh IPHUBENEHBI PECypChl (CCBIIKM Ha CAWThI), HA KOTOPBIX
MOYKHO HaMTW TOJNE3HYI A Kypca MHGOpMalMio, B T.Y. CTATUCTUYECKUE WIIM CIIPABOYHBIE

Ta6auna 10 - Ilepeyens coBpeMeHHBIX NPOQeCcCHOHANBHBIX 0a3 JAHHBIX U

HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHue npodeccrnoHaIbHOI 6a3bl HocTtyn k pecypcey (yAajaeHHbIH J0CTYII €
JAAHHBIX, HHPOPMAMOHHO-CIIPABOYHOIM YKa3aHUEM CChLIKU/I0CTYN U3 JIOKAJIbHOM
CHCTEMBI CeTH YHUBEPCUTETA)
1 2 3
ba3za naHHBIX CTaHIAPTOB M PETJIaMEHTOB
1 https://www.qgost.ru/portal/gost//home/standarts
POCCTAHJIAPT b Y Portal/g
DnexTpoHHas 0a3a W30paHHBIX CTAaTed IO .
2 P p http://www.philosophy.ru/
¢dunocopun
Enuneii apxuB HKOHOMHYECKUX " )
3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKUX TAaHHBIX
ba3zsl mannpix HamuwoHanbHOro coBeTa IIO
4 N http://www.ncva.ru
OLIEHOYHOI IeATEILHOCTH
CnpaBouHas MpaBoBas cucrema .
S) JOCTYI U3 JIOKAJIbHOMN CETH
«Koncynprantlntoc»
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WHudopmannoHHO-CcIIpaBOYHAs cucTemMa

OCTYII U3 JIOKAJIbHOU CETH
«Texkcepr» AOCTYI

8. OBPA3OBATEJILHBIE PECYPCHI JIJIA WHBAJIMIOB W
JIAIL C OB3

B rtabmunellykazan mepeueHb OOpa3oBaTEIbHBIX PECYpPCOB, HMMEIOMUX  (OPMBI,
aJlalITUPOBAHHbIE K OIPaHMYCHMSM HUX 3/I0pOBbsl, @ TAK)KE CBEACHUS O HAIMYMM CHEIHATIbHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. [Ipu
3allOJIHEHUM TaOJIMIBl MOXET OBITh MCIIOJIb30BaHa MH(pOpMalMs, pa3MelleHHass B MoApasfele
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
oOpa3oBaTenbHO# opranu3anum»https://www.nntu.ru/sveden/accenv/

Tabnuma 11 -O6pa3zoBarenbHble pecypchl 1ist UHBanuA0B U jui ¢ OB3

Ne Ilepeyenn 00pa3oBaTeIbHBIX CgeJleHHS 0 HAJHYHH CHEIHATBHBIX
pecypcoB, NPHCIIOCO0IEeHHBIX 1JIs1 TeXHUYECKHMX CPeACTB 00yUYeHHUs!
HCTO0JIb30BAHNS HHBAIHIAMH H KOJUIEKTMBHOTO M HHIAUBHUYAJIbHOTO
aunamu ¢ OB3 M0JIL30BAHUSA
1 OBbC «KoHCYNIbTaHT CTYAEHTa» 03ByYKa KHHT ¥ YBEIMYCHUE MpUPTa
SEC Jlatby CIeIHaIbHOE MOOWIEHOE TPHIIONKEHHE -
2 CHHTE3aTOp PEUH, KOTOPHIH BOCIIPON3BOIUT
TEKCThI KHUT ¥ MCHIO HaBUTaIN{
3 OBbC «OpaiT» BepcHs IS CaOOBUISAIIINX
9. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHMUE,
HEOBXOJANUMOE A OCYHWECTBJIEHUA

OBPA3OBATEJIBHOI'O NIPOLECCA IO JUCIHUIIJIMHE

VY4eOHble ayauTOpUM JJIE TPOBEAEHUS 3aHATUH 1O  JUCHMIUIMHE  OCHAIIEHBI
000pYyJJOBaHUEM U TEXHUYECKUMH CPEJICTBAMH O0yUEHHUS

B tabnuue 12 nepeuynciieHsr:

— yuyeOHble ayIUTOpPUM JUIs TPOBEJNCHHUS Y4EOHBIX 3aHATUH, OCHAICHHbIE
000pyIOBaHUEM U TEXHUYECKUMHU CpPeJICTBAMH 00yUYeHHUS;

— MOMEILEHUS JJIl CAMOCTOSITENIbHON pabOoThl 00yUarouxcs, KOTOpbIe JOKHBI ObITh
OCHAIIIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MoOjKIIoueHus k cetu «MHTepHeT» u
o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYIO0 HH(OpMAIIMOHHO-00pa3zoBarebHyto cpeny HI'TY.

Tabnuma 12 - OcHaEHHOCTh ayAUTOPHIA U MOMEIICHHI TS CAMOCTOSITENTBHON PaboThI
CTYJIeHTOB 110 AUCIIUIIJINHE

Ne HaumeHoBanue OcHalleHHOCTD ayIUTOPHii IlepeyeHb TNLEH3HOHHOTO IPOTPAMMHOIO
ayauTOpHd 1 MOMeIeHU ¥ MoMelleHu 11 obGecrieueHusl.
NoMeLleHHil 1Jist €CaMOCTOATEIbHOM PadoThI PexkBH3HMTHI MOATBEPKAAIOIIET0 JOKYMEHTA
NpoBeJeHus y4eOHbIX
3aHATHI U
CaMOCTOSATEIbHOM
padoThI
Ayn. 1150 1. Jocka menosast | 1. Windows XP, Prof, S/P3, 7 (mommmcka
Jlaboparopus 2. Mynptumenuidnpiid  npoekrop | DreamSpark Premium, norosop Ne 0509/KMP
«Mukpormpoueccopusie | ACER X1160 | ot 15.10.18);
CHCTEMBI U 3. HoyrGyx Asus ¢ BeixomoM Ha | 2. Microsoft Office Professional Plus 2007
POrpaMMHUPYEMBIE Acer X1160, Intel Celeron B815/2 | (nuuen3us Ne 42470655);,
JIOTHYECKHUE Gb RAM/HDD 300, B cocrase | 3. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
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HaumenoBanme
ayauTOpUid 1
noMeleHuH AJ1s
npoBeAeHUs y4eOHbIX
3aHATHH U
CaMOCTOATEIbHOM
padoThI

OcHaleHHOCTh ayIUTOPHIi
noMelneHni U MoMelleHui st
CaMOCTOAITEJIbHOMH padoThI

[epeyeHs JTUIIEH3HOHHOTO MPOTPAMMHOTO
odecneueHus.
PexkBU3NTHI NOATBEPIKIAIONIET0 JOKYMEHTA

KOHTPOJUIEPBI»

BBIYHCITUTEIIFHON
MOJKIIOUYEHUEM K

JIOKaIbHON
cetTd, ¢
UHTEPHETY
4. Jlaboparopubiii crenn "TTJIK-
Cumenct": HoytOyk ASUS Intel
Core i7/8 Gb RAM/HDD 2000, B
cocTaBse JIOKaJIbHOI
BBIYHCIIATEIILHON ceTw, c
MOAKIIIOYEHHEM K  HHTEpHETY
5. JlabopaTopHubie CTEH/IbI
"I[IpoMblLLIEHHAS aBTOMAaTHKa
Siemens S7-200": nepcoHabHBIE
kommbroTepel  Intel  Pentium
G620/4 Gb RAM/HDD 1000, B
cOCTaBe JIOKaJIbHOU
BBIYUCIIUTEILHOMN CETH, c
MOJKITIOUEHHEM K  HMHTEpHETY
6. JlaGoparopusiii crenny "CAYVY-
POBOT": [IepPCOHANBHBII
KOMIIBIOTEP Intel Pentium
G2010/2 Gb RAM/HDD 500, B
cocTase JIOKaJTbHON
BBIYHCIIATEIILHON ceTw, c
MOAKIIIOYEHHEM K  WHTEpHETY
7. JlaGopaTopHbIit CTEeH]T
"TIpoMbInuIeHHAS aBTOMAaTHKa
Siemens S7-1200": mepcoHambHBII
KOMIIBIOTEP Intel Pentium
G2010/4 Gb RAM/HDD 500, B
cOCTaBe JIOKaJIbHOU
BBIYHCIIATEIILHON ceTw, c
MOAKIIIOYEHHEM K  WHTEpHETY
8. JlabopaTopHsrii CTEH]T
"CpencTBa  aBTOMATHU3allUU U
YIpaBJICHUS CAY-MAKC":
nepcoHaj bHBIH KommbioTep Intel
Pentium G620/2 Gb RAM/HDD
500, B cocTaBe JIOKaJbHOM
BBIYMCIINTEIHHON CeTH, C
MOJKITIOUYEHHEM K  HMHTEpHETY
9. JlaGoparopHbie CTEH/IBI
"EasyAVR5A".

10. ITocamounsix mecr - 20.

11.05.23 b1 (6} 28.05.24)
4. Step7 Micro/Win v. 4.0 (S VPBN1046850, S
VPBN1046874, S VPBN1046863)
5. Omron CX one lite v4 (160002322947)
6. Simtatic Step 7 Basic v12 (S VPD61030115)
7. WiIinCC Advanced v11 (S VPC51033121)
8. Simtatic Step 7 Professional v11 SP2
(S VPC61023213).

PaCHpOCTpaHerMOG 1o CBO6OZ[HOI>‘I JIMOCH3UU:
1. Avr Studio
Hpe}lOCTaBJ’IﬂeMOG Ha OecIuIaTHOI OCHOBE B
yaeOHBIX LENAX:
1. SimInTech Academic Classroom

Ayn. 1247
Aynuropus ais
JIEKIIHOHHOT'O 1IUKJIa

1. IIK, c BBIXOJIOM Ha
MyJIbTUMEAUNWHBIA MPOEKTOP, Ha
6ase Intel Pentium Dual-Core 2.80
I'ru, 3 T6 O3V, 160 T'b HDD,

MOHUTOP 15 - 1 mr
2. Jlocka wMejoBas — 1 mT.
3. OkpaH - 1 IIT.
4, MynbTUMEIUWHBIA MPOEKTOP
Panasonic - 1 IIT.

5. Pabouux mecT mpemnoaBaTens —
1
6. PaGounx mecr crynenta — 112

Microsoft Windows 7 (mommucka DreamSpark
Premium, gorosop Ne 0509/KMP ot 15.10.18)
Microsoft Office IIpodeccroHanbHBIH TUTIOC

2010 (Jrnensus Ne 49487732)
Dr.Web (c/H GMN9-DSLH-G4U1-LW6H ot
11.05.2023, 10 28.05.24)

Mathcad 15 (munen3usPKG-7543-FN, MNT-
PKG-7543-FN-T2, gorosop Ne 28-13/13-057 ot
26.02.13)

Adobe Reader (mponpuerapuoe I10)
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Ne HaumenoBaHue OcHaleHHOCTh ayIUTOPHIi IlepeyeHb JTUIIEH3HOHHOTO MPOTPAMMHOI0
ayauTopuii u noMelleHHit 1 moMeleHuii s olecnevyeHus.
noMeleHuH AJ1s CaMOCTOAITEJIbHOMH padoThI PexBHM3UTHI NOATBEPKAAIOLIET0 JOKYMEHTA
npoBeAeHUs y4eOHbIX
3aHATHI U
CaMOCTOSITEIbHOM
padoThI
Ayn. 8110 1. Kommetotep PC, Intel Corel3- | 1. Windows XP, Prof, S/P3 (moamucka Dream
Kuacc s | 2770/2 Gb RAM/HDD 500, ¢ | Spark Premium, moroBop NeTr113003 or
CaMOCTOSITENIBHON PaboThl | MOOKIIOUCHHEM K  uHTepHeTy. | 25.09.14);
2. TlocagounbIX MecT - 4. 2. Microsoft Office Professional Plus 2010
(muneH3Hs Ne 49487732);
3. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23
4. Adobe Acrobat Reader DC-Russian

10. METOINYECKUE PEKOMEHJIAIINHA
OBYYAIOIIMNMCSIno OCBOEHUIO IUCIUANIAHBI

10.1. OGmme Meromuyeckue pPEKOMEHAAUMM [ OOYYaIOIMXCANO  OCBOECHHIO
JTUCHHUTITMHBI, 00pa30BaTEIbHBIC TEXHOJIOTHH

JlucuuIuiiHa — peau3yercsi  MOCPEACTBOM  IPOBEACHUS  KOHTAKTHOW  paboOThl ¢
00yJaromuMUCs(BKITIOYas MPOBEJACHUE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSITEILHOM
paboThI 0OYYAIOIIMXCS M TPOMEKYTOUHOU aTTECTAIIHH.

KonTakTHas pabora: aynmuTopHas, BHEAYJUTOPHAS, a TAKXKE IMPOBOJUTHLCS B SJIEKTPOHHOM
nH(pOpMallMOHHO-00pa30BaTenbHON cpene yHuBepcuteTa (ganee - O1OC).

[IpenogaBanue  JUCHMIUIMHBI ~ BEACTCS C  NPUMCHCHHEM  CIICAYIOIIUX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- Oa/TbHO-PEHTHHTOBAsT TEXHOJIOTHSI OlleHMBaHus B cpene E-learning 4G;

[Ipu mnpemomaBaHMM  TUCHUIUIMHBI  «DJEKTPUUECKHE  MAIIUHBI»,  HCIOIb3YIOTCS

COBpEMEHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, TO3BOJISIFOIINE TOBBICUTh aKTUBHOCTH CTY/ICHTOB
IIpY OCBOSHHH MaTepHuajia Kypca W MPEeJOCTaBUTh UM BO3MOXXHOCTH 3(h(EeKTHBHO peann3oBaTb
Yachl CAMOCTOSITEILHOM pabOTHI.

Beck JleKIMOHHBIN MaTepua Kypca COIPOBOKAAETCS KOMITBIOTEPHBIMHE MTPE3CHTAIIUSMH, B
KOTOPBIX HArJsAHO TPENOJHOCATCS MaTepual pa3MyHbIX pa3fesioB Kypca UM 4YTOJMAeT
BO3MOXHOCTh OOCYAMTh MaTepuall cO CTYACHTAaMH BO BpeMs UYTEHHUs JIEKIUH, aKTUBHPOBaTh UX
JeSITeIbHOCTh NMPU OCBOCHUM MaTepuana. MaTepuaisl JIEKIMH, B BUJAE CIAiIOB HaXOAATCS B
cBOOOIHOM joctymne B cucreme E-learning 4G m mMoryt OBITh MOJy4eHBI A0 YTEHUS JEKIUH U
MpOpabOTaHbI CTYICHTAMH B XOJI€ CAMOCTOSITEIILHON pabOTHI.

Ha nexmusx, mabopaTOpHBIX 3aHATHSX PEATH3YIOTCS WHTEPAKTUBHBIE TEXHOJIOTHUH,
MIPUBETCTBYIOTCSI BOITPOCHI M OOCYKICHUS, UCTIONB3YeTCS JINYHOCTHO-OPUCHTHPOBAHHBIN TTOJIXO]I,
TEXHOJIOTHS paboThl B MaNbIX TPYIIAX, YTO MO3BOJIIET CTYACHTaM MPOSIBUTH CeOsl, TOTyIUThH
HABBIKH CAMOCTOSITEIILHOTO H3yUSHHS MaTepralia, BRIPOBHATH YPOBEHb 3HAHHM B TPYIIIIC.

Bce Bompochl, BO3HHKIIKE MPU CAMOCTOSTENBHOW paboTe HajJ JOMAITHUM 3a/laHueM,
noApoOHO pa3OuparoTCs Ha Ta0OPAaTOPHBIX 3aHATHIX U JeKIusaX. [[poBoASTCS MHANBUyaTbHBIE U
TPYNIOBBIE KOHCYNBTAIlUA C HCIOJIb30BAaHUEM, KaK BCTPEY CTYACHTAaMHU, TaK U COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHN: YaT, JIEKTpOHHAas mo4rta, Skype.

NuutuupyeTcst akTUBHOCTH CTYJAEHTOB, MOOUIPSETCS 3aJaHue JIIOOBIX BOIIPOCOB TIO
MaTepuany, NPaKTHUKYeTCd WHIUBUAYAlbHBIH OTBET Ha BOIPOCHI CTY/IEHTA, PEKOMEHIYIOTCS
METOJIBl YCTEIIHOTO CAMOCTOSTEIHLHOTO YCBOCHHSI MarepHalia B 3aBHCUMOCTH OT YPOBHS €ro
0a30BOIl IOATOTOBKH.
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Jlnsi OLIEHKM 3HaHUM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETECHIUH
pUMeHseTcs OaIbHO-PEUTUHIOBAsICUCTEMA KOHTPOJS M OLIEHKH YCIEBAaEMOCTU CTYAEHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

IIpomesxyTouHas arTecTanusi MPOBOAUTCS B (OpMe HK3aMeHa, 3a4eTa C y4eTOM TeKylleh
yCIIEBAEMOCTH.

Pesynbrar 00y4yeHusi cyutaercs c)OpMHPOBAHHBIM HA NOBLIIICHHOM YPOBHE, €CIIU
TEOpeT

10.2. Metoauueckue ykazaHus sl 3aHATHI JIEKIIMOHHOTO TUIIA

JIeKMOHHBIN KypC MIPEAIoNaracT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJIaHa. B XoJle JeKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOIIPOCHI B paMKax
Kaxa0i Tembl mucuuiuinHabl (Tabmuma 4.) . O003HAYaAIOTCS KITIOUEBBIE ACHEKTHI TeM, a TaKXkKe
JIENaloTCs aKIeHThl Ha Hauboyiee CIIOKHBIE M BaKHbIE TOJIOKEHUS H3y4yaeMOro Marepuana.
Marepuansl JIEKIHUI  SBISIOTCS OMOPHOM OCHOBOM JIJIi TOATOTOBKUA OOYyYaroOImUXCA K
MPAKTUYECKUM 3aHITUAM / JTa0OpaTOPHBIM paboTaM M BBHIMOJHEHHS 33JaHUN CaMOCTOSITENbHOM
paboThl, a TaKkkKe K MEPONPUATHUSIM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHOMN
aTTECTalMU O IUCLUILIMHE.

10.3. Meroauueckue yka3aHus 110 OCBOSHUIO JUCIUILUIMHEI HA 1AG0PAaTOPHAIX paboTax

[TonroToBKy K Kax10i 1abopaTopHOW paboTe CTYAEHT AODKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBIH OTpa)kaeT coJepkKaHHue NpeasiokeHHON TeMbl. Kaxias BbIoJHEHHAs
pabota ¢ 0(hOpMICHHBIM OTYETOM M HOAJICIKUT 3aIIUTE y IPEIOAaBaATEI.

IIpu oueHuBaHMM 1a00PATOPHBIX PaObOT YUUTHIBAETCS CleylolIee:

— Kad€CTBO BbIIIOJTHECHUA 3KCHepI/IM€HTa.TII>HO-HpaKTH‘{eCKOﬁ qacTu pa6OTBI n CTCIICHb

COOTBETCTBUS PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

— KayecTBO OOpPMIIEHHUS OTUETA 110 paboTeE;
— Ka4YC€CTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOITPOCHI ITPH 3aIIUTC pa60TI>I.

104 Metoaudyeckue YKa3aHusd 10 OCBOCHUIO JUCHHUIUIMHBI HA 3aHATUAX CEMHUHAPCKOIO
THUIIA

[IpakTnueckue (CeMUHApPCKUE) 3aHITUS IPEICTABISIIOT COO0M NeTaTn3aluIo JIEKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaya, IMPOBOJATCS B ILEJAX 3aKPEIUIEHUS Kypca U OXBaTbIBAIOT BCE
OCHOBHbIE pazzienbl. OCHOBHOM (hOpMON NpPOBEACHHUS CEMHUHApPOB M MPAKTUYECKUX 3aHSATHH
ABIISIETCA O0CYXJIeHHue Hambosiee MPOOJIEMHBIX U CIOXKHBIX BOIPOCOB IO OT/AEIBHBIM TEMaM, a
TaK)Ke pelieHue 3a1a4 U pa30op NpUMEpOB U CUTYallul B ayAUTOPHBIX YCIOBHUSX.

[IpakTuueckue (CEMUHAPCKHE) 3aHSATHS 00ydaOIUXCs 00ECTIeYnBaIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, TOJIyYeHHBIX Ha JIEKIHSIX;

- MOJy4YeHHE YMEHHUI M HaBBIKOB COCTaBJECHHUS JOKJIAJ0B U COOOIICHUH, 0OCYXIACHHUS
BOIPOCOB 10 Y4eOHOMY MaTepHany JUCIUILINHBI,

- MO/BEJICHUE WTOTOB 3aHATUN MO PEUTHUHIOBOM CHUCTEME, COTJACHO TEXHOJIOIMYECKOMN
KapTe TUCIUIUINHBI.

10.5. Meromuyeckue yka3aHus 110 caMOCTOATENBHOI paboTe 06ydaromuxcs

CaMocTtosiTenpbHasi paboTa oOecrmeynBaeT MOATOTOBKY OOYdYaOIIerocs K ayIuTOPHBIM
3aHATUAM M MEPONPUSTUAM TEKYLIEro KOHTPOJS W MPOMEKYTOUHOM aTTECTalluH MO M3y4dyaeMou
JUCHUITIINHEC. Pe3y.]'H>TaTBI 3TOU MNOATOTOBKH MPOSABIAIOTCA B AKTUBHOCTH 06yqa}omer OCA Ha
3aHATUAX M B KadyeCTBE BBIMOJHEHHBIX NPAKTHUUECKUX 3aJaHUM U Jpyrux (opM TEeKyIIero
KOHTPOJIA.

[Ipu BBITONTHEHUM 3aaHUMA JJI CAMOCTOSITEIHLHON PabOThI peKOMEHAYyeTCs MpopadboTka
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MaTepUANIOB JIEKIUK MO KaXKIOW NPOUACHHOM TeMe, a TaKKe H3Y4YEHUE PEKOMEHIyeMOU
JIUTEpaTyphl, Mpe/icTaBieHHON B Pasznene 6.

B mporecce camocTosTenpbHONW pabOThI MPU W3YYCHUU TUCIUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEHUAIU3UPOBAHHBIX AYAUTOPHUSIX IS CaMOCTOSITENIbHON pabOoThI
(ykazano B Tabmume 12). B aymuTopmsx wmmeercs JOCTyn depe3 HH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi oudnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacCIoJlaraloTcsi ydeOHble M Y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIb30BAHBI JIJIs CAMOCTOSITEIbHOW PaObO0ThI PU M3YyYECHUU AUCIUTUTUHBI.

10.6. Meromuyeckue yka3zaHus ISl BHIIOIHEHUS KypPCOBBIX paboT

Beimonnenue KypcoBoro mpoekta/ paboOThl  CHOCOOCTBYET JIyYIIEMY OCBOCHHIO
oOydaromuMucs: yaedbHoro mMarepuana, GopMUpyeT MPaKTUYECKUI OMBIT U YMEHHS IO U3y4yaeMOn
JUCLIUIUINHE, CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYaroIIMXCsS TOTOBHOCTU K CaMOCTOSITENIbHOM
npodecCHOHANBHOM  JEATEIbHOCTH,  SABISETCS  STAallOM K  BBIIOJHEHHUIO  BBITYCKHOM
KBaJIM(PUKALIMOHHON pabOTBhI.

IIpumepHasi TeMaTHKAa KYPCOBBIX PadoT (IPOEKTOB)
1. BeHTUIBHBIM 3JEKTPONPHUBOJ IOCTOSHHOTO TOKAa C OJAHO30HHOM MHUKPOIPOILIECCOPHOM
CUCTEMOH 3aJJaHHOI0 ITapaMeTpa
BapuanTsl 3a1anuii 111 KypcoBoit paboThl pa3meriieHsl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject_id/1584.

11. OLHEHOYHBIE CPEACTBA JId KOHTPOJIA
OCBOEHUA JNCIUIIJINHDBI

111 TwuroBkle KOHTPOJIBHBIC 3alaHUA WJIW UHBIC MaTCpUallbl, HGO6XOI[I/IMI>I€ JJI1 OLICHKH
3HaHPII>i, YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIBbITAa B XOAC TCKYLICTO KOHTPOJIA YCIICBACMOCTHU

I[J'ISI TEKYIIETO KOHTPOJIA 3HAHUI CTYACHTOB 10 JUCHUIIIIMHE ITPOBOJUTCA KOMIIVIEKCHAHA OLCHKA
3HaHHﬁ, BKJIFOYArOIas

— TIPOBEJICHHE JTA0OPATOPHBIX PadOT;

— OTYETHI 10 JTabopaTOPHBIM paboTam;

— peuleHHe 3a/1a4 Ha MPAKTUYECKUX 3aHATHSAX;

— BBINOJIHEHHE KYPCOBOM pabOTHI;

— TECTHpOBAaHHWE Ha CalTe MPEIOoIaBaTes 10 Pa3IMIHBIM pa3zeiiaM Kypca;
— DK3aMeH.

—  3auer

11.1.1. TunoBsble 3axanus 11 J1a0OpPaTOPHBIX padoT
Pesxum moctyma https://edu.nntu.ru/ Kype: Mukpomnpoueccopasie cuctembl (CrsiazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/590.
Kypc: Mukponporieccopusie cucteMsl 4. 2 (CisinzeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject _id/1328

11.1.2. TunoBbie BONPOCHI AJ1s IPOMEKYTOYHOH aTTecTaluy B popMax 3a4eTa u
IK3aMeHa
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Bomnpocsl k npoMexyTouHoi arTectanuu 6 ceMectp (3a4er)

1. OcHoBHBIC IPU3HAKU KIACCH(PHUKAITUN MUKPOKOHTPOJLIEPOB.

2. Knaccugukanus MUKpOKOHTPOJIEPOB B COOTBETCTBUHU C ApXUTEKTYPHOM OCOOEHHOCTBIO
BBITOJIHSEMBIX KOMaH/I ¥ CITIOCOOOB aJIpecari.

3. Kiaccuduxauus MUKPOKOHTPOIIEPOB 1O (PYHKIMOHAIBHOMY IIPU3HAKY.

4. Knaccudukanus MUKPOKOHTPOIIIEPOB 110 CIIOCO0Y pean3aliuyl MaMsITH U OpraHnu3aluu
BbIOOPKU KOMaH/] U JaHHBIX.

5. OOmas cTpyKTypa v NpuHIUNB! GyHKIMoHUpoBaHus MII-cucremsl.

6. CrpykrypHas opranmu3aius MII ¢ dukcupoBaHHOM pa3psIHOCTHIO.

7. TpucrabunpHas cxema Ha OUTOJSPHBIX TPAH3UCTOPAX.

8. Tpucrabunsnas cxema Ha MOII-Tpan3ucropax.

9. MamuHHbIE IHUKIIBI U TAKTHI.

10. IIporpammuas moxens (MIT K580 u MK 1816BEST).

11. CrpykTypa HeHTpalIbHOTO IpolLeccopa Mukpomnpouneccopuoit cucremsl Ha MIT K580.

12. CtpykTypa, pexxumbl paboThl IPOrPaMMHUPYEMOro napajuieabHoro uarepdeiica K580
BBS55.

13. IIporpammupyemsiii Taiimep K580 BHS53. CtpykTypa, pe:KuMbl paboThI,
(yHKIIMOHUPOBAHHUE.

14. burossiii nporieccop MK 1816BES 1, cucrema koman.

15. Opranuzanust npocTpaHcTBa apecoB NamsITH U BHeIHUX ycrpoiicts MIT K580.

16. ®opma u cTpyKTypa KOMaH]I.

17. Cnioco0s1 anpecanuu Mukpornporeccopa K580. Ipumepsr accemOIepHBIX KOMaH]T C
PErUCTPOBOM U MPAMOM aipecarue.

18. Crioco0s1 anpecanuu Mukpormporieccopa K580. ITpumepsr acceMOIepHBIX KOMaH]T C
HENOCPEICTBEHHON Y KOCBEHHO-PETHUCTPOBOM aipecariiei.

19. Crioco6s1 Be1OOpa anpecoB 3Y u mopToB BBoa-BeiBoga MII-cuctemsr Ha 6aze K580.

20. IIpoexTupoBanue BeuMcIUTEIbHOM cuctembl Ha 6aze MITK K580 (mpoextuposanue LI,
CXEMBbI MOJKIIOYEHHS] MUKPOCXEM NaMsATH U rporpamMmmupyeMbix BUC).

21. Cnioco6s1 oomena nadopmarmeit MII ¢ 3V u ycrpoiicTBamu BBOJa-BbIBOJIA.
CpaBHHTENIBbHAS OLIEHKA CTIOCOOOB OOMEHa.

22. Pazpabotath ¢parMeHT nporpammsl ooMeHa nHpopmauuu MII ¢ BHEITHUMHU
ycTpoiicTBamMu. THII MUKpOIIpOLIECcCOpa ONpeesieT CTyAeHT. JaTh CTpyKTYypHYIO CXEMY.

23. IIpoexTpoBaHue BEIYUCIUTEIbHBIX cucTeM Ha 6aze MIIK KP580.

24. PazpaboTtath (parMeHT MPOrpaMMBbl C HCIIOIB30BAaHHEM aCHHXPOHHO-TIPOTPAMMHOTO
oOMmeHa nHpopmanueit. Tun MUKpoIporeccopa onpeaeseT cTyAeHT. [laTh CTpYKTYpHYIO
CXEeMy.

25. MeTtozp! npeoOpazoBaHMs JECATUUYHBIX YHCEIN B ABOMYHBIH, BOCBMEPUYHBIN U
HIeCTHAIATEPUUHBIN KOI.

26. MeTtozp! npeoOpazoBaHMs JBOUYHBIX, BOCBMEPHUYHBIX U IIECTHAAIATEPUYHBIX YHCE B
JECSITUYHBIE.

27. IlpsiMoii, 0OpaTHBIN U TOTIOJIHUTENBHBIN KOJI IBOMYHBIX YHCEI.

28. JIBOWIHO-IECSITHYHBIN KOJI. Apr(MeTHIeCKre Onepaii B 00paTHOM U JIOTIOTHATEIIEHOM
JBOMYHO-JIECATUIHOM KOJIE.

29. [Tpumep opraHuzanuu nemudpannuy aIpecoB BHEITHUX YCTPOWCTB M MUKPOCXEM MTAMSITH.
[TonsiTve 0 pa3ienbHON M COBMECTHOM KapTax aJpecalyy.

30. IIporpammuo peanuzoBaTh jJoruueckyro Gyakiuio «MJIN-HE» (na 6aze YMK-80).

31. [IporpammHO peanu3oBath Jorudeckyro QyHkimo «M-HE» (Ha 6aze YMK-80).

32. I[IporpaMMHO peann3oBaTh Jorudeckyo Gyakuio «M» (Ha 6aze YMK-80).

33. [IporpaMMHO peann3oBaTh QYHKIMIO «HepaBHO3HaYHOCTH» (Ha 6aze YMK-80).

34. Pazpaborats MIIC mycka acCHHXpOHHOTO JABHUTATENs ¢ (ha3HBIM POTOPOM B OJTHY CTYIICHb B
¢yHKIMU cKOpOCTH. JlaT4MK CKOPOCTH aHAIOTOBBIHA.
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35.
36.

37.
38.
39.
40.
41.
42.

43.
44,

45.
46.
47.

48.
49.

Mertoas! agpecaru MukpokoHTposuiepa 1816BES1. ITpumeps! acceMOaepHBIX KOMaH/I.
[ToaxmrounTe k cucreMHol maructpainu MII-cucremsl, moctpoennoit Ha MK 1816BES],
MUKpocxemy namsaTi. OnpeenuTe Auana3oH aapecoB, B KOTOPOM JIEKHUT MUKPOCXEMA.
[Togkmtounte k cucteMHon maructpaiin MII-cucremsl, mocrpoennoit Ha MIT K580,
MUKpocxemy namsaTi. OnpeenuTe Auana3oH aapecoB, B KOTOPOM JIEKHUT MUKPOCXEMA.
Snpo cucremsr Ha 6a3e K1816BES1 B pexxume paOboTHI C BHEITHEH AMSTHIO.

Cxema nogxiouenus BHemHen namsatu K1816BEST.

[Tonkmouenue BHemHuX yctpoictB Kk OMOBM K 1816BES].

Cxema nogxiouenus k OMOBM K1816BES1 mukpocxem I1ITH KP580BB5S5 u raitmepa
KP580BI53.

Mertoapbl U cpecTBa YIIpaBlIeHUs BBOIOM-BBIBOJAOM JIaHHBIX. OCHOBHBIE BU/IbI OOMEHA
naHHbIX. OOMEH JaHHBIMH C BHYTPEHHEH CHHXPOHHU3AIUEH.
[IporpammHuo-yripaBisieMblii 0OMEH JIaHHBIMHU.

[TporpaMMHBIif 0OMEH JaHHBIMU IO KOMaHaM YCJIOBHOTO mepexoja (AaCHHXPOHHO
IPOTPaMMHBI 0OMEH).

OOMeH TaHHBIMU IO cUTHaNIaM npepbiBanus padbotel MIT ot BHemHUX ycTpoiicTB. OOMeH
JAHHBIMU B KaHAJIEe TIPSIMOTO JOCTYIA K MaMSTH.

Cucrema npepriBanuiit MK K1816BES1. [Ipouenypa npepriBanusi. Bunibl npepbiBaHus.
[TonsiTue BeKTOpa MPEPHIBAHUS.

Hasnauenue peructpoB MK K1816BES1 TMOD u TCON.

Peructpsl paspemienus npepeiBanus u npuoputera npepeiBanust MK K1816BES].
Cucrema taitmepoB MK K1816BES51. Pexxumser pabotsl TaitimepoB MK K1816BES1.

Bonpock! k mpoMeKyTOUHOM aTTecTaluu 7 ceMecTp (IK3aMeH )

1.

wmn

O N Ok

10.
11.

12.

13.

14.

Apxutekrypa MK ATtiny 2313 u ATmegal28.

Mertonst anpecarun st MK AVR gupmer Atmel.

Cucrema TaiimepoB MK AVR ¢upmer Atmel. PexxnmMbl paboThl TaliMepa: HOpMaJIbHBII;
copoc mpu cosnanennn, [1IMM (Fast u Phase Correct PWM).

Kondurypuposanue noptos BBoja/BeiBoga MK AVR.

[TocnenosarensHblil nHTEpdeiic SPI ATmegal28..

Monyne ALIIT MK ATmegal28.

Opranusanus yrenus 1 3anucu JaHHblx B EEPROM— namsatu MK AVR - ¢upmsr Atmel.
Buemrnue npepsiBanns MK ATtiny 2313 1 ATmegal28. Peructps! ynpasienus u ¢iaros
IIPEPBIBAHUMN.

Apxutekrypa MK MC68HC11E9.

Metone! agpecarmn MK MC68HCI1E9.

Cucrema npepbiBannit MK MC68HC11E9. Peructps! ynpaBiieHUs! BHEIIHUMU
IIPEPBIBAaHUSIMH.

[Tporpammupyemsriii Taitmep MK MC68HC11E9. Peructps! ynpasnenust u ¢garo
IIpEepBIBaHUN TailiMepa.

[Tporpammupyemsriii Taitmep MK MC68HC11E9. @ynkuuu BXogHON QUKcaluu (BXOAHOTO
3aXBaTa) U BBIXOJHOI'O CPABHEHUSI.

AmnanoroBo-un¢pooii npeodpazoBarers MC68HC11E9.

Bormpocsl k MpoMEXYTOYHOM aTTECTAllMK § CEMECTP 3a4ET

1.  OcoOeHHOCTH TOAKIIOYEHHUS KHOIOK, OJIOK-KOHTaKTOB KOHTAaKTOPOB W  KaTyIIeKk
IIPOMEXYTOUHBIX pelie K TopTaM BBoa-BeIBo1a ATmegal2s.

2. OcoOeHHOCTH OpraHu3aluu 0OMeHa 1o npepsiBanuio st ATmegal28.

3. Ioaxmouenue BHemHero Taitmepa KS80BIMS3 k mopram BBoga-BbiBoga ATmegal2s.
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4. TTonxmouenne SPI ycrpoiicts k ATmegal28.

5. Ilpumep nporpaMMHUPOBaHHUS ONPOCA aHAJIOTOBOT'O CUTHAJA, o kItoueHHOro K SP1 ALIII.

6. [Ipumep mporpaMMHpOBaHHUSI OMPOCA AHAJIOTOBOIO CHTHAJA, MOAKIIIOYEHHOTO K BCTPOSHHOMY
AIIT ATmegal28.

7. llpumep nporpammupoBanusi BeiBoja qaHHbIX B SP1 LIATL.

8. [IpubsmkeHHbIe METObl CHHTE3A MepeNaTouHbIX (GYHKIMN HUPOBBIX perynaropos. PazpaboTka
ITOPUTMOB PETYIMPOBAHUSL.

11.1.3. MeTogu4eckue yKkazaHusi K KypcOBOMY IPOeKTHPOBAHUIO
Mertoanyeckue yka3aHus i1 KypcoBoil paboThI pa3MmelieHsl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject id/1584.

11.1.4. 3ammTa KypcoBOro npoexra/ padoThl.
Pe3ynbTarhl 3amMTBl KypCOBOTO MPOEKTa/ pabOThI BHICTABISIOTCS IO MATHOALILHOW CHCTEME
ounenuBanus ("oTinyHO", "Xopomo", "yZOBIETBOPUTENHbHO", "HEYHOBIETBOPUTENIBHO") C
MPOCTABJICHUEM KOJIMYECTBA OaJIOB, HAOPaHHBIX B COOTBETCTBHH C Oa/NIbHO-PEUTHHTOBOMN
CUCTEMOH.

[TepeueHs BOMPOCOB K 3alUTE KYPCOBOTO MPOEKTA /paboThI

Pexxum nmocryma https://edu.nntu.ru/ Kypc: Mukpomnporieccopubie cuctembl 4. 3 (CrsazeBckas
K.IL.)

https://edu.nntu.ru/subject/index/card/subject_id/1584.

Pernamenr MPOBE€ACHUA TEKYHIECI0 KOHTPOJISA B c[)opMe KOMIIBIOTEPHOT'0 TECTUPOBAHUSA

Koua-Bo 3apannii B 0anke Kou-Bo 3apanni, Bpems na
BOMPOCOB NpeabABIAeMbIX TeCTHPOBaHUE,
CTYEHTY MHH.

He MeHee 90 WM yKa3bIBalOT
KOHKPETHOE KOJIUYECTBO 15 20
TECTOBBIX 3aJJaHUI

IMonupri (I)OHI[ OLICHOYHBIX CPCACTB IJId MPOBCIACHUA HpOMC)KyTO‘lHOﬁ aTrTeCTalluu B (l)OpMe
KOMITIBIOTCPHOT'O TCCTHUPOBAHUA PA3MCIUICH B Oanke BOIIPOCOB JAHHOT'O KypCa AUCHUIIIIMHBI B
CJIO E-Learning 4G
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