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1. IEJIM U 3AJJAYHU OCBOEHUSA JTUCIIUITJIMHBI

1.1. Ilenb ocBOEHUS AUCLUIIIUHEL

Lenpt0 OCBOEHUSI NUCHMIUIMHBI SIBJIIETCSI HM3YYEHHME OCHOBHBIX MPHUHIMIIOB MOCTpOE-
HUS MHUKPOIIPOLIECCOPHBIX CHCTEM YIPABICHUS JIEKTPONPUBOJAMU U CHUCTEM aBTOMATHKU Ha Oa-
3¢ MUKPOKOHTPOJUIEPOB U MUKPOIIPOLIECCOPOB.

1.2. 3anaum ocBOeHMS AUCHUILTHHEI (MOYJIA):

- pa3paboTKa TEXHUYECKOrO 3a/laHds Ha MPOEKTUPOBAHUE MHUKPOIPOILIECCOPHBIX
CUCTEM YIPaBJIECHUS 3JIEKTPOIPUBOAAMU Ha 0a3e MUKPOKOHTPOJUIEPOB U MUKPOIPOLIECCOPOB;

- pa3paboTka MNPUHIMUIHAIBEHOM CXEMbl MHKPOIPOIECCOPHOW CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOIAMY;

- pa3paboTKa MPOrpaMMHOr0 O0OECIeYeHHs] MUKPOMPOIIECCOPHONH CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOJAMH.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYuebHasg aucuumiuHa «MHUKpPOIPOLIECCOPHBIE CHUCTEMbD» BKJIIOYEHA B IEpeueHb JUCLUIUIMH
BapuaTHMBHOW  4vacth  (popMuUpyemMoil  ydacTHUKaMH  OOpa30BaTENbHBIX  OTHOIICHUH),
onpenensaonwmii HanpasieHHocTs OIT B1.B.O/1.5. JlucuumninHa peanusyercs B COOTBETCTBUHU C
tpedoBanusimu GI'OC, OI1 BO u VII.

JucuumnnHa Oasupyercs Ha CIEAYOUMX JUCHUIIMHAX B 00bEME MHpOrpaMMBl
OakanaBpuata. lIpeamiecTByrolmMMH KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
JUCHUIUINHA «MHKPOIPOLECCOPHBIE CUCTEMBD) SABIAIOTCS «OCHOBBI CXEMOTEXHUKM», «Teopus
ABTOMATUYECKOTO YIPABICHUS.

I[I/ICI_II/IHJ'H/IHB. «MI/IKpOHpOHeCCOpHHe CUCTCMBI»  SABJIACTCA OCHOBOHOJ'IaFaIOH_Ieﬁ JJIsA
HU3YUCHUS CIICAYIOINX NUCHUIIIIAH: «CHcTeMbI YIpaBJICHUA SJICKTPOIIPHUBOJI0B).

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

3. KOMIOETEHIAM OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCHUILIMHBI (MOYJIST)

Ta6muma 1- ®opmupoBaHue KOMIIETEHIIUN TUCITUTITMHAMUA

CemecTpsl, popMHUPOBAHNUS TUCIUTIIIHBI
Haumenosanue JWCIWMIITNY, | KommeTeHwun GepyTes W3 YUeGHOro MIaHa 10 HAIPABICHUIO IIOArOTOBKH GaKanaBpa
(opMHpyIOLIKX KOMIIETEH- /crienuanicTa/MarucTpay»
L[HIO0 COBMECTHO 1 2 3 4 5 6 7 8
TIKC-3
Onexmpuueckue u  27ek- X
MPOHHbBLE ANNAPaANbl
Teopus asmomamuueckozo X X
YRpasienus
Dnexmpuyeckuil npugoo X X
Cucmemvl YApAasieHus X X




HanmeHoBaHMe ANCIUILINH,
(hopMupyIOINX KOMIIETEH-
IO COBMECTHO

Cemectpsl, popMHUPOBAHHUS TUCLIUIIIIMHBI
Komnerenmuu 6epyrcs u3 Y4eOHOTo IT1aHa [0 HAIPaBJICHUIO IIOATOTOBKH OakaiaBpa

/cnenManmcTa/MarucTpay

1

2

3

4

5

6

7

8

INEKMPOMEXAHUYECKUMU
obvexmamu

Muxkponpoyeccopnvie  cu-
cmembl

HpoeKmHaﬂ npakmuxka

Asemomamu3zupoanwiii
INEKMPONPUBOOD  MUNOBBIX
NPOMBIUICHHBIX — MEXAHU3-
MO8

OcHogvl NPpOEeKmupoeaHus
cucmem asmomamuxku

CAIIP

Cucmempl
YRpasneHus.

npocpamMmHo20

Cucmemoi ynpasienus
9NEKMPOnPUB0A08

Ilpeoodunnomnas npakmuxa

Iloozomoexa « npoyedype
sauumul u 3auyuma BKP

SISIEESTIS

IIKC-4

Duzuueckue 0CHOBbL INeEK-
MpOHUKU

Qﬂekmpuuecmte u 9JjeK-
MpOHHbLIE annapanisvl

Ocnoebl cxemomexHuKku

Ochoebl DNEKMPOmMeEXHO10-
cuu

Dnexmpuyeckuil npugoo

SRS SIS

Cunosas JJIEKMPOHUKA

Cucmemwi YNpaeneHus.
INEKMPOMEXAHULECKUMU
obvexmamu

||

Muxkponpoyeccopnvie  cu-
cmemvl

HpoeKmHa}z npakmuxka

AsmomamuzuposaHHuiii
INEKMPONPUEOO  MUNOBbIX
NPOMBIUACHHBIX — MeXAHU3-
MO8

Ocnosbl NPpOeKmupoeaHus
cucmem asmomamurKu

CAIIP

Onemenmsl cucmem asmo-
MamuKu

Cxemomexnuka

SIS S

Cucmemvl  npocpamMmnozo
YnpasneHus

Ilpeodunnomunas npaxmuxa

Iloozomoexa « npoyedype
sawumol u 3auyuma BKP

<[




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

Tabnuna 2- [lepeuens MmIaHUPYEMbIX PE3yJIbTaTOB O0YUYEHHS MO AUCHUILINHE, COOTHECEHHBIX C INITAHUPYEMBIMU PE3yIbTaTaMHU OCBOCHUS

KO}I 1 HAUMCHOBAaHUC

KOII H HAMMCHOBAHH(

OuneHo4HbIE CpPeACTBa

KOMIICTeHIHH HHIUKATOPA N0CTHIKE IInanupyembie pe3ybTaThl 00y4eHHs 10 JHCIUIIIHMHE Texymero IIpomesxyToUHOIM
HHS1 KOMIIETCHIIUH KOHTPOJIsI aTTecTalluM

IMKC-3. Cnocoben mnpunu- | UTIKC-3.2. CnocobeH | 3HarThb: Ymern: Baaners: TectupoBanue B | Bonpocsl ans ycTHO-
MaTh y4acTHe B NPOSKTHPO- | COCTAaBIATE M O(OpM- | - TpeOOBaHMS W COCTaB | - pa3pabaTelBaTh NPHH- | - HaBBIKaMU HpoekTu- | cucteme E-learning. | ro coGecenoBanmus.
BaHWM OOBEKTOB NMPOQECCH- | JIATh TUIOBYIO TEXHH- | THIIOBOH  TEXHHUECKOH | IMMHAIBHYIO CXEMy | pPOBAaHHS IPHHLIUIIH-
OHAIIBHOM JIeATENEHOCTH YeCKyl0  JIOKYMEHTa- | JOKyMEHTAIUH MHKPOIPOLIECCOPHON AIBHBIX CXEM MHKpO-

IO CHCTEMBI MPOLIECCOPHBIX ~ CH-

cTeM

[IKC-4. Cnocoben mposo- | MIIKC-4.1. Crnocober | 3uarh: Ymern: Baaners: TectupoBanue B | Bompocs! qnsa ycTHO-
JMTh 0OOCHOBaHWE MPOEKT- | pa3pabaThiBaTh BapH- | - apXUTEKTypy MHKpO- | - TpOrpaMMHpPOBATh | - HAaBBIKAMH pa3pabot- | cucteme E-learning. | ro cobecemoBanmsi.
HBIX PeIIeHuH QHTHI TEXHUYECKHUX | MPOIECCOPHOM CHCTEMBI; | MUKPOKOHTpOJIICPHbIC Ku TmporpamMm Ha As-

pelIeHHiI B COOTBET- | - KaK OPraHM30BaTh pa- | CHUCTEMBI; sembler mmst mukpo-

CTBHM C TEXHMYECKMM | 00Ty MHTep(EeHCOB MHK- | - ONpPEAENsATh COCTaB | NMPOLECCOPHBIX  CH-

3aJ]aHUEM U HOPMAaTHB- | POIPOIECCOPHBIX  CH- | MHUKPOIPOIIECCOPHOU cTeM;

HO-TEXHMYECKOH  JI0- | cTeMm; CHCTEeMBI C Y4Ye€TOM 3a- | - HaBBIKAMH PabOTHI C

KyMEHTallMeH, coOnro- | - Kak pa3pabaTeiBaTh | JaHHBIX MapaMeTpPoB | MPOrPaMMHBIMH CpeJl-

Jasi pa3IMdHbIe TEXHU- | MUKPOIPOLIECCOPHYIO paboTBl  TEXHOJOTHYe- | CTBAMH  TOIUIEPIKKH

Yeckue, 3Heprod(dek- | CUcTeMy ¢ y4eToM 3a- | CKOTro Ipolecca; TIPOEKTUPOBAHMSI-

TUBHBIE UM D3KOJOIMYe- | JAHHBIX rapaMeTpoB | - pa3pabarblBaTh Npo- | OTIAAKK  MHKpOIpPO-

CKHe TpeOOBaHHs paboThl  TEXHOJOTWYE- | TPAMMHYIO 4YacTh MHK- | IIECCOPHBIX CHCTEM

CKOTO TIpOIIecca;

- KaK OpraHM30BaTh 00-
MCH JaHHBIMHU MECXIY
MHKpPOTPOLIECCOPHOM
CUCTEMOM M YCTpOM-
CTBAaMH  YIIPABJICHUS U
KOHTpPOJIL  3JIEKTPOIHEP-
TETUYECKOro 0OBEeKTa

POTIPOLIECCOPHOM  CHCTE-
MbI C YYETOM 3aJ/ITaHHBIX
TapaMeTpoB paboThI
TEXHOJIOTMYECKOTO  TPO-
1iecca,

- OpraHuM3oBaTh OOMEH
JMAHHBIMH MEXIY MHUK-
POTIPOLIECCOPHOI  CHCTeE-
MOH M  yCTpOMCTBaMU
yHpaBJICHHUS! U KOHTPOJIS
JIEKTPOIHEPTETHYECKOTO




0o0BeKTa

Tpynosas dynxius: 40.180 A/04.6 Pa3zpaboTka MpoCTHIX Y3710B, OJOKOB CHCTEMBI 3JICKTPOIPUBO/IA

KBamudukammonnsie TpedoBanus Kk TD:

Tpynosble 1eldCTBHS:

- QaHAJIM3 YaCTHOTO TEXHMUYECKOTO 33aJ]aHNs Ha pa3pabOoTKy MPOCTHIX Y3J10B, OJJOKOB CHCTEMBI SJIEKTPOIPUBO/IA;

- cOOp MHPOPMALIUU O CYNICCTBYIOIIUX TEXHUYECKUX PEHICHHUSX MO MPOCTHIM y3JiaM, OJIOKAM CHCTEMBI 3JICKTPOIPUBOJIA, aHAJIOTHYHBIM TTOJIEXKa-
UM pa3padoTKe;

- pa3paboTKa KOMILICKTOB KOHCTPYKTOPCKOM IOKYMEHTAIIUU TPOCTHIX y3JIOB M OJIOKOB Ha PAa3JIMYHBIX CTAHMIX MPOCKTHPOBAHUS CHCTEMBI DIIEKTPO-
MIPUBO/IA.

TpynoBbie yMeHUsA:

- IPUMEHSATH METOJMKHU U TIPOIEAYPhI CUCTEMBI MEHE/DKMEHTA Ka4eCcTBa, MPaBUIa aBTOMAaTH3UPOBAHHOMN CHCTEMBI YITPABJIICHUS OpraHu3aIuei, Tpe-
0OBaHMS YaCTHOT'O TEXHUYECKOTO 3aJlaHusl Ha pa3pabOTKy MPOCTHIX y3JIOB, OJOKOB CHCTEMBI DJICKTPOIIPUBO/IA IS OTIPEICICHHUS TTOJIHOTHI JJaHHBIX
JUTSL KX pa3paOO0TKH Ha PA3JIMYHBIX CTAUSX TPOCKTHPOBAHWS,;

- IPUMEHATh METOJAUKH U MPOLEIYypPhl CUCTEMBI MEHEPKMEHTA KayecTBa sl aHajIi3a CIpaBOYHON U pedepaTuBHON WH(GOPMAIIUU O CYIIECTBYIO-
IIMX TEXHUYSCKUX PEIICHUSX 110 TIPOCTHIM y3JIaM, OJIOKaM CHCTEMBI JIEKTPOIIPUBO/IA, aHATOTUIHBIM IO IJICIKAIIIM pa3paboTKe;

- IPUMEHSATh CUCTEMY aBTOMATH3WPOBAHHOTO MPOSKTUPOBAHUS U MPOTpaMMy, UCTIONIB3YEMYIO NIl HAMMCAHUA U MOAU(UKAIIMKA JOKYMEHTOB, IS
BBITIOJTHEHUS TPa(pUUECKUX M TEKCTOBBIX Pa3JIEIOB KOMIUIEKTOB KOHCTPYKTOPCKUX JIOKYMEHTOB MPOCTBIX Y3JIOB M OJIOKOB HA PA3IMYHBIX CTATUSIX
MIPOEKTUPOBAHUS CUCTEMBI JIEKTPOIPUBO/IA;

- [10JIb30BaThCsl UH(POPMALIMOHHO-TEIIEKOMMYHUKALMOHHOMN ceThto «HTEepHET».

TpynoBbie 3HAHUSA:

- TpeOoBaHUs 3aKkoHOaTeNbcTBa Poccuiickoit denepanny 1 HOPMATUBHBIX MPABOBBIX aKTOB, HOPMATUBHBIX TEXHUYECKUX W HOPMATHBHBIX METO-
TUYECKUX JOKYMEHTOB K COCTAaBY M COJIEP)KaHUI0 KOMIUIEKTa KOHCTPYKTOPCKOW JOKYMEHTAIMH MPOCTHIX Y3JI0B U OJIOKOB HA CTaIUSAX ICKU3HOTO,
TEXHHYECKOTO M pab0vYero MPOSKTOB CUCTEMBI AJICKTPOTIPHUBO/IA,

- TpeOOBaHUSI HOPMATHUBHBIX JIOKYMEHTOB K YCTPONCTBY MPOCTHIX Y3JIOB, OJIOKOB CHCTEMBI AJIEKTPOIPUBO/IA;

- IPaBWJIA BBITIOJTHCHMS KOMITJICKTAa KOHCTPYKTOPCKOM JOKYMEHTAITMH MPOCTHIX Y3JIOB, OJOKOB HAa PA3IMYHBIX CTAJAHSIX MPOCKTUPOBAHUS CHCTEMBI
AIIEKTPOTIPUBO/IA;

- IpaBUJIa TEXHUYECKOH IKCIUTyaTallly 3JIEKTPOYCTAHOBOK IMTOTPEOHTENEH;

- CHCTEMa aBTOMAaTHU3UPOBAHHOTO IPOEKTUPOBAHUSI.

Tpymosast pynxius: 40.180 A/02.6 BeimonHeHne TEXHUIECKOT0 3a/IaHus Ha pa3pabOTKy CHCTEMBI JIEKTPOIIPHUBO/IA




KBanmudukammonnsie TpedoBanus Kk T:

Tpynosble 1eldCTBHS:

- M3yYCHHUE MATEPUAIIOB JJIsI COCTABIICHUSI TEXHUYECKOTO 3a/IaHUs Ha pa3pa0dOTKy MPOEKTa CHCTEMBI 3JIEKTPOIIPUBO/IA;

TpynoBble yMeHUs:

- IPUMEHSATh METOJIMKH U MPOLIETYPhl CUCTEMbl MEHE/DKMEHTA KaueCTBa, IpaBHiIa aBTOMAaTH3UPOBAHHON CHCTEMbI YIIPABJICHUS OpraHU3aIlieH, Tpe-
OOBaHUS HOPMATHBHO-TEXHUYECKON JOKYMEHTAIMH K COCTAaBY M COJIEPKAHHUIO TEXHUYECKOTO 3aJaHusl Ha pa3pabOTKy MPOEKTa CUCTEMBI DJICKTPO-
MPUBOJA JIJISl OMPEICICHUS TOJIHOTHI JAHHBIX JIJISl €T0 COCTABJICHHUS;

- IPUMEHSTH CUCTEMY aBTOMATH3UPOBAHHOTO MPOCKTHUPOBAHUS U MPOTPAMMY, UCIIOJIB3YyEMYIO /Il HAUCaHUs U MOAU(UKALIUU JOKYMEHTOB, AJIs
BBITIOJIHCHHS TpaUUECKUX U TEKCTOBBIX YacTel TEXHUYECKOTO 3aJJaHus Ha pa3pa0d0TKy IMIPOCKTa CUCTEMBbI SJICKTPOIIPHBO/IA;

- BBITIOJTHATH HEOOXOUMBbIE pacyeThl A7 0pOpMIIeHUS TEXHUYECKOTO 3aJaHUs Ha Pa3padOTKy MPOEKTa CUCTEMBI 3JIEKTPOIIPUBOIA;

- TIOJIB30BaThCSI HH(OPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHON CeThi0 «ITHTEpHETY.

TpynoBbie 3HAHUSA:

- PaBUJIa BBITIOJIHEHHS TEKCTOBBIX U IPaPUUECKUX TOKYMEHTOB, BXOJSIIHUX B COCTaB MIPOEKTHOM TOKYMEHTAIUH;

- MpaBHJIa COCTABJICHUS TEXHHUYECKOTO 3ajaHus Ha Pa3pabOoTKy MPOEKTa CUCTEMBI AJIEKTPOIIPHBO/IA;

- MpaBWJIa aBTOMATU3UPOBAHHON CHCTEMBI YIIPABICHUS OpTraHU3aIuei;

- IporpaMMa, UCTIoJIb3yeMas i1l HamuCcaHus U MOIUu(UKAIUK JOKYMEHTOB, TPOBEICHUS PACUETOB;

- CUCT€Ma aBTOMATH3UPOBAHHOTO MTPOCKTUPOBAHMSI.



4. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1. Pacnpenenenne TpyJ0EMKOCTH JUCLUILIMHEI 10 BUAAM PabOT MO CEMECTPaM

OO6mast Tpy1o€MKOCTh auciumuiuHbl coctaBister 10 3au.en. 360 wacoB, pacmpenencHue
4acoB I10 BUJIaM pa0doOT ceMecTpaMm MpelICTaBlIeHO B Tabnuiie 3.
Tabmuua 3
Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam

TpyroéMKocTh B yac

N B 1.4. mo cemecTpam
Bup yueOHoit padoThl ch:cr.o Nocem | Necem | No cont
6 7 8
®opmaT U3ydeHHUs TUCHUTIIHMHBI C UCIIOJIb30BaHUEM HJIEMEHTOB DJICK-
TPOHHOT'O OOYUYEHHS
OO0mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4eOHOMY IUIaHY 360 108 180 72
1. KonTtakTHas padora: 149 52 89 8
1.1. AynutopHasi paGoTa, B TOM 4ucJie: 141 51 85 5
3aHATHUSA JEKIUOHHOTO THHa (JI) 51 17 34 0
3aHATUs ceMuHapckoro tuna (I13-ceMuHapsl, IpakT. 3aHATHS 22 0 17 5
u 1)
naboparopusie padbotsl (JIP) 68 34 34 0
1.2.BHeayiuTopHasi, B TOM YucJjie 8 1 4 3
KkypcoBas pabora (nmpoekt) (KP/KII) (koucynbTarus, 3amu- 2 2
Ta)
TEKYIIHH KOHTPOJIb, KOHCYJIbTAIMH 110 JUCLHHUIIINHE 4 1 2 1
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpose (KPA) 2 2
2. Camocrositesannasi pa6ora (CPC) 166 56 46 64
pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroka)
KOHTpOJIbHast paboTa
kypcoBas pabota/mpoext (KP/KIT) (monroroska) 54 54
CaMOCTOSITENIbHOE ~ M3y4YeHHE pa3/eoB, CaMOIOJrOTOBKA
(mpopaboTKa M MOBTOPEHHE JIEKIIMOHHOTO MaTephalia i MaTe-
N 106 53 46 7
puana ydeOHHUKOB M YUeOHBIX MOCOOUH, MOATOTOBKA K Jabopa-
TOPHBIM ¥ MPAKTHYECKUM 3aHATHUSIM, KOJUTOKBUYM H T.JI.)
IToxroroBka k 3a4éTy/ 3a4€Ty ¢ OIICHKOM (KOHTPOJIb) 6 3 3
IloaroroBka K 3k3aMeHy (KOHTPOJIb) 45 45




4.2.

CopepxaHue JUCLUILIMHBL, CTPYKTYPUPOBAHHOE T10 TEMaM

Tabmuna 4 -Conepkanve AUCHUILTAHBI, CTPYKTYPUPOBAHHOE 110 TEMaM JUIS CTYICHTOB OYHOT'O 00Yy4ICHHUS

Bunnbl yue6Hoii padoThI
IInannpyemsie
(konT on[p)[y eMbic) X (1ac) Peanu3zaumsa B | HaumeHnoBanue
1
poJupy OHTaKTHas sy HanmeHoBanue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
pe3yJabTaThl 0CBO- padora E 5 .
© g MBIX AKTHBHBIX H HHTEPAK- | THYECKOil moA- | DJIeKTPOHHOTO
enusn: xkox YK; HaumeHnoBaHue pa3iesioB, TeM & 8 3 Bupg CPC
= B B THBHBIX 00pa30BaTebLHBIX TOTOBKH Kypca (Tpyno-
OIIK; IIK u uHau- E g2 = ES 4 .
B2 F SRS § TEeXHOJIOTHi (TPY10eMKOCTh | €MKOCTH B 4a-
KaTOpbI 10CTHIKe- § b = ® L 2y
. E BESE SE 17 B 4acax) cax)
HHUSI KOMIIeTeHInit B o E R Z A
= N = D
[>) =
6 cemecTp
ITKC-3 Paznen 1. BBenenne
UIIKC-3.2
MKC-4 Tema 1.1. Knaccudukamms cucrem | 0.5 0.5 | momrortoBka K | [lyOnuuHasi mpe3eHTanus: Mpo-
WUIKC-4.1 YIPABJICHUS AIIEKTPONPUBOJOB U CH- JEKUUAM eKTa.
CTEM aBTOMATUKH [6.1.1.]
AnmnapaTHblii M MPOTPaMMHBIA CHO- [6.1.2]
coObl. [IpUYMHBI TIPUMEHEHUS MHK-
POIIPOIIECCOPHOTO YIIPABIICHUS B aB-
TOMATH3aIlk TIPOW3BOACTBA. [Ipe-
UMYIIECTBA  MHUKPOIPOIIECCOPHOTO
YIpaBICHUS.
Tema 1.2. Tepmunsl u onpenenenus | 0.5 0.5 | nomrortoBka K | [lyOnmuHast mpe3eHTanus IMpo-
MHKPOITPOLIECCOPHBIX CPEJICTB JICKLHSIM eKTa.
BUC, MMKPOIpPOLECCOp, MHKPOIPO- [6.1.1]
LECCOPHBI  KOMIUIEKT,  MHKPO- [6.1.2]
KOHTPOJUIEp,  MHKPOIPOLIECCOPHAst
cucrema, MukpoOBM, oaHOKpH-
cTaimbHast MUKpoOBM.
IIKC-3 Paznes 2. OcHOBBI MUKPOINPOIECCOPHOIT TEXHUKHA
UIIKC-3.2
[1IKC-4
UTKC-4.1 Tema 2.1. Uadpopmannonnas crpyk- | 0.33 0.5 | moaroroeka Kk | I[TyOmudHas Mpe3eHTAUs MpPO-
' Typa YCTPOWCTB aBTOMaTHYECKOTO JICKLUSIM eKTa.
YIIpaBICHHS [6.1.1]
VCTpoHCTBO yrpaBiieHus, KaHall 3a- [6.1.2]
JIaHWs, KaHaJl OTPaHWYCHUH, KaHal
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IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-

enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTHIKe-
HHUA KOMIIeTeHI NI

Bunbi yueOHoii padoThI

(1ac) Peamuzanus B | HammeHoBaHue
Konrakrhas Ly HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
padora 5 S § MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6 )
= Lo E = B35 THBHBIX 06pa30BaTeILHEIX TOTOBKH Kypca (Tpyno
= B 2FEE g g TEXHOJIOT i (TPYA0EMKOCTh | €MKOCTh B 4a-
$ ESELE = E B Yacax) cax)
KOHTPOJIS, KaHaJl OOpaTHBIX CBS3CH,
CHUTHAJIBl YIIPABJICHHSL.
Tema 2.2. Tunosas ctpykTypa Muk- | 0.33 0.5 | nomrotoBka K | [lyOmmdHast mpe3eHTanus Mpo-
PONPOLIECCOPHBIX YCTPOWUCTB YIIPaB- TCKLHAM eKTa.
MamunHsle cinoBa, 6uT. Knaccudu- [6.1.2]
Kalys MAaIlWHHBIX CJIOB II0 Ha3Haye-
HHIO: OlepaHAbl U KoMmaHIbl. HazHa-
gerue O3Y u I13Y. Ilonsatue o6 ax-
pece. Pa3psgHocTh mIMHBL agpeca U
[INHBI TAHHBIX.
Tema 2.3. Tunosast crpykrypa muk- | 0.34 1 noaroroBka K | [lyOnmuHas mpe3eHTaiust mpo-
p03BM JIEKIHUSAM eKTa.
Hasnauenune Mukpomnpoueccopa, mna- [6.1.1]
MSATH, YCTpPOICTB BBOAa-BbIBOAA. CH- [6.1.2]
CTeMHass MarucTpajib. CTPYKTypa.
Ha3HaueHne wIMHBI ajapeca, IIUHBI
JIAHHBIX W NIMHbI YIIPaBICHHSL.
Tema 2.4. ApxutekTypa MuKpomnpo- | 1 2 noaroroeka K | [TyOnmuHas mpe3eHTalus mpo-
IIECCOPOB. JEKIHAM eKTA.
[Mousitve 06 apxurexType. Kiaccu- [6.1.1]
(uKanuss MUKpOIPOLECCOPOB TI0 ap- [6.1.2]

xutekType. CTpyKTypHas oOpraHu3a-
ST MUKPOTIPOIIECCOPOB ¢ (hUKCHPO-
BaHHOU Pa3psAIHOCTHIO: ALY,
YCTPOMCTBO ympaBieHus, OJIOK peru-
ctpoB U uHTEpdeics. CTpyKTypHas
opraHm3aius MHKPOIPOLECCOPOB C
HapalBaeMoil pa3psIHOCTBIO: Olle-
patuBHOe yctpoiictBo (AJIY, ne-
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Bunbi yueOHoii padoThI

Ilnanupyembie
(KOHT on[y)ly eMBIe) (1ac) Peamuzanus B | HammeHoBaHue
1
poaupy Konrakrhas Sy HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
pe3yJIbTaThl 0CBO- padora 5 59 .
© 2 g MBbIX AKTHBHBIX M MHTePaK- | THYeCKOii moja- | DJIEKTPOHHOIO0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC
° = B 5 THBHBIX 00pa30BaTeJbHBIX TOTOBKH Kypca (Tpyao-
OIIK; IIK » unau- = g9 = F8 4 .
E RBZFIRP S TEXHOJIOT i (TPY10eMKOCTb | €eMKOCTb B 4a-
KATOPbI 10CTHIKe- 5 BN EREEE
. 5 ESEEE 3 B 4acax) cax)
HHUSI KOMIIeTeH M = ESEEFRE A
) : 5 D] =
mmdpaTop MHKPOKOMaHI, OJIOK pe-
THCTPOB); YCTPOHCTBO YMpaBICHUS
(670K MHKPOIIPOrPaMMHOTO  YIIpaB-
JICHUsI, 3allOMHMHAOLIEE YCTPOHCTBO
MHUKPOKOMaHJI, DPEruCTp MHKPOKO-
MaHp), 0110k mHTEpdheHCcOoB.
TIKC-3 Pa3gen 3. KonupoBanue 4ncesl H CHCTEMBI CHUCTEHUS
HIIKC-3.2
IIKC-4 Tema 3.1. CucTeMbI CYUCTEHUS 1 1 noarotoBka K | [lyOnmuyHas mpeseHTaunus 1po-
UIIKC-4.1 Knaccudukamus cucTteM CUYHCICHHS. JICKIHAM eKTa.
[pencraBieHne 4ucesa B Pa3IHMYHBIX [6.1.1]
cucTeMax CYHMCIEHHs (B JBOWYHOM, [6.1.3]

JIECATUYHOM, BOCBMEPHUYHOM, IIECT-
HaJaTepUYHOM, JIBOUYHO-
necsituanoi). IlpeoOpasoBanue uu-
Cell U3 OJHOM CHUCTEMbl CUMCIIEHUS B
Jpyryto. ApudMerndeckue onepanuu
HaJ yuciaMu 0e3 3HaKa B pa3IUYHbBIX
CUCTEMaxX CUMCIICHHUSI.

Tema 3.2. Apudmerndeckue omnepa- 1
MM HaJ YUCIAMHU CO 3HAKOM B JIBO-
WYHOM M JIBOMYHO-ZIECITHIHOM KOJIaX
[Ipsmoii, oOpaTHBIA M JOIOIHHUTEIb-
HBIIl KOJIBI IECSTUYHBIX YHCEN B JBO-
WYHOM W JIBOMYHO-JIECSITUYHOM (hop-
Mate. CroxeHue B OOpaTHOM H JIO-
MOJTHUTEIEHOM KOJIaX.

IMOArOTOBKaA K
JICKIIUAM

[6.1.1]

[6.1.3]

[Ty6muuHast npe3eHTanust Ipo-
eKTa.

Pacuernass padora mo cucremMam 2
CUHCJIEHUSI
JlaGopaTopHas paGora Nel., 8 2 IMonrotoBka K

W3ydenne QyHKINOHUPOBaHHS 0Opa-

JIP [6.4]
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Bunbi yueOHoii padoThI

Ilnanupyembie
(KOHTpo.JIIy)l}[,)yeMue) KOHTaKT}(:;C) — Peamuzanus B | HammeHoBaHue
P HaumenoBanue ucnosab3ye- | pamkax Ilpak- | pazpadorannoro
PEYALTATEI 0CBO- pabora 5 S MBbIX AKTHBHBIX H HHTEPAK- | THYECKOH MoA- | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK; TTK u wiu- = ke E =B S ] THBHBIX 06Pa30BaTeIbHEIX TOTOBKH Kypca (Tpyno-
) S PE2EFRE TEeXHOJIOT Ui (TPY10eMKOCTb | €eMKOCTb B 4a-
KaTOopBbI I0CTHIKE g2 B 9 2 §
HUS KOMIeTeH Ui 2 F SEZE = B Hacax) cax)
': ~ :21 5 D g
OaTpIBAIOIEH YacTH MHKPOIPOLEC-
copa
ITKC-3 Pazgen 4. MuxponpoueccopHblii kommiaekt cepuu KP580
HIIKC-3.2
I[IKC-4 Tema 4.1. MuxkponpoueccopHbIi 1 1 noaroroBka K | ITy6GnudHas mpeseHTaus mpo-
UIIKC-4.1 koMmiiekT cepun K580. Muxkpormnpo- JCKIMAM eKTa.
neccoprass BUC (Mukpomporeccop) [6.1.1]
KP580BMS0A. [6.1.4]
CTpykTypHass cXemMa MHKpOIpoIec- [6.1.5]
copuoit BUC (Mukpomporeccop)
KP580BMS80A. ®yHKIMOHUPOBAHUE
MHKporponeccopa. Hasnauenne u
BhIMostHsAeMble QyHKmuu AJIY, peru-
CTPOB OOIIEr0 U  CHEUAIbHOTO
Ha3HaueHHUs (CUETYMK KOMAaHJ, aKKy-
MYJISITOP, PETUCTP NMPHU3HAKOB, yKa3a-
TeJb CTEKA).
Tema 4.2. CucreMHasi MarucTpaJb. 1 noaroroBka K | ITyGnmdHas mpeseHTarus mpo-
Iluna axpeca, JaHHBIX, YIPaBICHUS. JCKIHAAM CKTa.
Baiitr cocrosiHus. MamuHHbIE TaKThl [6.1.1]
U 1MKIBl. BpeMeHHBIE auarpaMmsl [6.1.4.]
MaIIMHHBIX [TUKJIOB. [6.15]
Tema 4.3. IIporpammuas Mojesb 1 noarotoska K | ITyOGmuuHas mpeseHTanust mpo-
MII KP580. JICKIMAM eKTa.
Cucrema xomanj. CriocoObl anpeca- [6.1.1]
LUK JaHHBIX. [6.1.4.]
[6.1.5]
Tema 4.4. AnmapaTHble CpeAcCTBa 2 noarotoBka K | [lyOnmuHasi mpe3eHTanusi npo-
MOCTPOEHHUSI HEHTPAJTBLHOr0 MNpo- JCKIHAM €KTa.
meccopa MHKPOMPOIECCOPHOIi CH- [6.1.1]
crembl Ha 06aze MII KP580. Peru- [6.1.4.]
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IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-

enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTHIKe-
HHUA KOMIIeTeHI NI

(uac)

Bunbi yueOHoii padoThI

KonTakTHas
padora

HaumeHnoBanue pa3aesios, TeM

Jlekuuu

Jravupa

TOPHbIE
TIPaRKTIIc|
CKHe3aHs-

CaMOCTOSTENb-
Hasi paboTa cTy-
nourapn (yrac)

Bux CPC

HaumeHoBaHue MCIO/Ib3Ye-

MBIX AKTHMBHBIX M HHTEPaK-

THBHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT Ui

Peanuzanusa B

pamkax Ilpak-

THYECKOM Mmoj-
TOTOBKH

(TpynoeMKoCTh
B yacax)

HanmenoBanme
pa3pabdoTaHHOrO
DJIEKTPOHHOT O
Kypca (Tpyno-
€MKOCTh B 4Ya-
cax)

ctpel. Illuaable  QopmupoBareny.
CucreMHble KOHTpoOJuiepel. Dopmu-
poBaHHe CUCTEMHOM wwuHBL [lapan-
JIETbHBIA NTPOTPaMMHPYEMbIH HHTEp-
¢eiic KP580BB55A. ITlporpammupy-
emblil Taiimep KP580BMS3. Iloakiro-
YeHHE 3allOMHHAIOLINX YCTPOWCTB H
YCTPOWCTB BBOJA /BBIBOJA K CHCTEM-
Hoii muHe. CrocoObl aapecanuu sue-
€K 3alOMMHAIOIIUX YCTPOMCTB U
YCTPOWCTB BBOJIA/BBIBOJIA (C pa3zeib-
HBIM U OOIIIM TTOJIEM afipeca).

[6.15]

JlaGopaTopHas pa6ora Ne2. 10
W3ydenne (GyHKIMOHUPOBAHHS MUK-
POIPOLIECCOPHON CHUCTEMBI Ha IPHU-
Mepe MHKpPOIPOLECCOPHOTO  KOM-

mwiekta KP580

10

Iloxroroska k
1a00paTOPHBIM
paboram

[6.4]

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

Pa3znea 5. [IpoexTrpoBaHre MUKPOIIPOLIECCOPHON CHCTEMBI

Tema 5.1. DTanbl NPoeKTUPOBAHUS 0,2
MUKPOIPOIECCOPHOI CHCTEMBI.

Texumueckoe 3amanue. Bremnnee
npoekTupoBanue. CUCTEMHOE MPOEK-
TUpOBaHHE. AMMApaTHOE MPOCKTUPO-
BaHUe. [IporpaMMHOE MPOCKTHPOBA-

HHC.

IIOATOTOBKAK
JICKIIUAM
[6.1.1]
[6.1.2]

[ly6nuanas mpe3eHTanus mpo-
€KTa.

Tema 5.2. IIpoexkTHpoBaHHe MHK- 1,8
POIIPOLIECCOPHON CHCTeMBI MyCKa
ACHHXPOHHOr0 aBHMrarteiass c ¢as-
HBIM POTOPOM B ()YHKLIMM BpeMeHH
Ha 0aze MHKPONPOLECCOPHOIO

xoMmiiekTa KP580.

MOJIOTOBKA K
JICKIUSM

[6.1.1]
[6.1.2.]

[Ty6miuHast npe3eHTanust Ipo-
eKTa.
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IInanupyemsbie

(KOHTpOJIMpYyeMble)
pe3yJIbTaThbl 0CBO-

enus: xkoa YK;

OIIK; IIK u unau-

HaumeHnoBanue pa3aesios, TeM

Bunbi yueOHoii padoThI

(uac)

KonTakTHas

padora

Bux CPC

HaumeHoBaHue MCIO/Ib3Ye-

MBIX AKTHMBHBIX M HHTEPaK-

THBHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT Ui

Peanuszanusa B
pamkax Ilpak-
THYECKOM Mmoj-
TOTOBKH
(TpynoeMKoCTh

HanmenoBanme
pa3pabdoTaHHOrO
DJIEKTPOHHOT O
Kypca (Tpyno-
€MKOCTh B 4Ya-

KaTOPBI T0CTHKe-
HHUA KOMIIeTeHI NI

mouroan (yrace)

B yacax) cax)

Jexnun
JlaUUP‘l
TOpPHbIE
IIPaRTITC=|
CKHe3aHs-
CaMOCTOATENb-
Hasi paboTa cTy-

[lpuHIMIHanEHas cXeMa dJIeKTPO-
npuBona. OmnpeneneHue BXOIHBIX H
BBIXOJHBIX CHUTHAJIOB MHKpPOIPOLIEC-
copHoO#t cucteMbl. PazpaboTka O0K-
CXEMBI alropuTMa YIpaBJICHUS, pea-
JM3yeMOT0 MHUKPOIPOLECCOPHOH cH-
cremoil. Pa3paboTka npuHIMITHANE-
HOH CXEMbl MHKPOHIPOLECCOPHOU
cucreMbl. Pa3paboTka nporpamMMbl Ha
accemourepe.

IKC-3 Pa3nen 6. MukpoxonTposiep K1816BES1

UIIKC-3.2
IIKC-4
HIIKC-4.1

Tema 6.1. OCHOBHBIE XapaKTepUCTH- 0,5 1
K1 MUKpokoHTpoJuiepa K1816BES1
Hasnauenue BBIBOJIOB MHKpPO-
koHTpoyiepa. CTpykTypHass cxema
MHUKpOKOHTpoiiepa. OCHOBHBIE Y3-
asl MK u nx nasHadenue. AJIY. Pe-
3WJICHTHAsT TaMsITh JaHHBIX IIPO-
rpaMM.  Peructpsl  crenHaiIbHBIX
¢yaknuii.  [lopTel  BBOJA/BBIBOJA.
Peructp npusHakoB. Sapo MuKpo-
KOHTpOJLIEpA.

IIOATrOTOBKA K
JIEKIASIM
[6.1.1.]

[6.1.6.]

[Ty6miuHast mpe3eHTanust Ipo-
eKTa.

MOJIOTOBKA K
JICKIUSM

[6.1.1]
[6.1.6.]

Tema 6.2. IlporpamMmmHast MofieJIb. 1 2
Cucrema koman. CriocoOsbl agpeca-
1512078

[Ty6muuHast npe3eHTanust Ipo-
eKTa.

JlabopaTopHasi pa6ora Ne3. 8 4
ODYHKIMOHUPOBAHUE OJHOKPUCTAIIBHOM
mukpo-OBM  K1816BE5S1.  Cucrema
KOMaHJ{

ITonroroBka k
71a00paTOPHBIM
paboram

[6.4]
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Bunbi yueOHoii padoThI
IInanupyemsbie
(KOHTpOJIIl/)l}[I)yeMLle) KOHT&KT::IES‘IC) — Peanuszanusa B | HaumeHnoBanue
P HaumenoBanue ucnosab3ye- | pamkax Ilpak- | pazpadorannoro
PE3yIbTATRI 0CBO- pabora 55§ MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK; TIK 1 nu- = ke E =B S ] THBHBIX 06Pa30BaTeIbHEIX TOTOBKH Kypca (Tpyno-
) S REZEZR G S TEeXHOJIOT Ui (TPY10eMKOCTb | €eMKOCTb B 4a-
KaTOopBbI I0CTHIKE g2 B 9 2 §
HUS KOMIeTeH Ui 2 F SEZE = B Hacax) cax)
= R E :;5 D g
Tema 6.3. Cucrema npepsIiBaHuii. 1 2 noarotoBka K | [lyOmmdaHas mpe3eHTanus mpo-
Ucrounuku npepeiBaHuil. Bekropa JCKIHSM eKTa.
npepeiBaHug. DYHKIUH PETUCTPOB, [6.1.1]
MOAJIEP)KUBAIONINX TPOLENypy Ipe- [6.1.6.]
peiBaHus. IIpuMep mporpaMmsl Ipe-
PBIBaHUS OT BHEITHETO HCTOYHHKA.
Tema 6.4. Cucrema TaiiMmepoB. 2,5 4 noarotoBka K | [lyOmmdaHas mpe3eHTanus mpo-
CocraB 0510ka TaiiMEepPOB/CYCTUHKOB. JEKIUAM eKTa.
Pexxumbl paboTHI TaiiMepOB CUETYH- [6.1.1]
koB. dopMmar perucTpoB yrnpasieHus, [6.16.]
OpraHu3yIIUX paboTy TaiiMe-
poB/cueTunkoB. I[Ipumep mporpam-
MBI C UCIIOJIb30BaHNUEM TaiMe-
POB/CUETUHKOB.
JlaGopaTopHas pa6ora Ned. 8 4 [onroroBka k
DyHKIMOHNPOBaHKUE OTHOKPUCTAIIEHOMN 71a00PaTOPHBIM
mukpo-OBM  K1816BE51.  Cucrema paboram [6.4]
NpepbIBAHUI U TAUMEPOB
PI'P
KonrpoabHasn
Kypcosoii mpoekr / paGora
IMoaroroBka Kk 3auery 3 MOATOTOBKA K
3a4ery
HUTOI'O 3A CEMECTP 6 17 34 |0 |56
7 cemecTp
ITKC-3 Paznen 7. Muxpokonrposiepol ¢pupmsl ATMEL ATtiny
UIIKC-3.2 2313 u ATMegal28
[1IKC-4 Tema 7.1. ApXMTeKTypa H ONHCA- 2 1 noarotoBka K | [lyOnmuHasi mpe3eHTanus: npo-
JIEKLIUSM
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Bunbi yueOHoii padoThI

(Kgliazﬁﬁyet:::]e) (uac) ; Peanuszanusa B | HaumeHnoBanue
poJupy Konrakrhas Sy HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PEYALTATEI 0CBO- pabora 5 S MBbIX AKTHBHBIX H HHTEPAK- | THYECKOH MoA- | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC
OIIK: K u nnu- = Lo E D o 4 THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpyao-
’ = BRZEEBE TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KATOPBI 10CTHIKe- IR R
HUS KOMIeTeH Ui ,";‘ § g% g E = B Hacax) cax)
B = :2‘ 5 D] g
HIIKC-4.1 HHE BHIBOJI0B MUKPOKOHTPOJLIEPOB [6.1.7.] eKTa.
ATtiny 2313 u ATMegal28. [6.1.3]
O0o00IIeHHAsT apXUTEKTypa MHKPO- [6.1.8.]
koHtpoiuiepoB  AVR, HasHadeHue [6.1.9.]
OmokoB. OCHOBHBIE XapaKTEPUCTHUKU [6.1.10.]
mukpokontpoiuiepoB  AVR. Apxu- [6.1.11.]
TEKTypa W OIHCAHUE BBIBOJOB MUK-
pokonTposutepa ATtiny2313.
ApXHUTEKTypa M ONHCAaHHE BBIBOJIOB
MHUKpokoHTpoutepa ATMegal28.
Tema 7.2. IlopTsl BBOAA/BHIBO/A. 0,5 0,5 | momroroBka K | [lyGnuuHasi mpe3eHTalus] Mpo-
Peructpel TOPTOB  BBOJA/BBIBOIA. JCKIHAM eKTa.
KoHpurypupoBanue MOpPTOB  BBO- [6.1.7.]
Jla/BBIBOAIA. [6.1.3.]
[6.1.8.]
[6.1.9.]
[6.1.10.]
[6.1.11]
Tema 7.3. Opranuzanus namMAaTH 0,5 0,5 | nomroroBka K | [lyOnmuHast mpe3eHTanus Mpo-
MHKPOKOHTpOJ1epoB AVR. JTEKIMAM €KTa.
Mamsate mporpamm (Flash). Tlamsrs [6.1.7.]
JaHHBIX (perucTpoBblid (ailn, peru- [6.1.3.]
cTpsl BBOJA/BeIBosia, O3Y). DHepro- [6.1.8.]
He3aBHUCHMas MaMsTh JTAHHBIX [6.1.9.]
(EEPROM). Opranuzanust mamsTH [6.1.10]
MHUKpOKOHTpoiuiepoB ATtiny2313 nu [6.1.11]
ATMegal28.
Tema 7.4. CucremMa KOMaHA U Me- 3 1 noaroroBka K | [TyGmmdnas mpeseHTaus mpo-
TOIBI aipecanuu. JCKIHAM €KTa.
Peructp cocrosuus SREG. Meronsr {gi;%
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Bunbi yueOHoii padoThI

Ilnanupyembie
(KOHTpo.JIIy)l}[,)yeMue) KOHT&KT::IES‘IC) — Peamuzanus B | HammeHoBaHue
P HaumenoBanue ucnosab3ye- | pamkax Ilpak- | pazpadorannoro
PE3yIbTATRI 0CBO- pabora 55§ MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK; TIK 1 nu- = ke E =B S ] THBHBIX 06Pa30BaTeIbHEIX FOTOBKH Kypca (Tpyao-
) S REZEZR G S TEeXHOJIOT Hif (TPpya0eMKOCTh | €MKOCThb B 4Ya-
KATOPBI H0CTHIKE- 2 PawedpE =4 B yacax) cax)
HUA KOMIIETEHIM é s S ‘;5 M-
) E S W =
aZipecaliil MaMsATH NaHHBIX (TpsMast [6.1.8.]
agpecanust oguoro POH, mnpsmas [6.1.9.]
anpecanus aByx POH, npsimast aape- [6.1.10.]
calMs  PETHCTPOB  BBOJA/BBIBOJA, [6.1.11.]
HETIOCPEACTBEHHAsT TpsMas ajapeca-
s, npamas anpecauus O3V, mpo-
ctas KocBeHHas afpecanusi O3V,
KocBeHHast  azapecamusi O3V ¢
MOCTUHKPEMEHTOM, KOCBCHHAs ajpe-
cama O3Y ¢ mpeniekpeMeHToM,
OTHOCUTENIbHAS KOCBEHHAs ajpeca-
must O3Y). Meronsl aapecanuu ma-
MSTH TpOTrpaMM (KOCBEHHAsi U OTHO-
CUTENbHAs). AJnpecanuisi KOHCTaHT B
MaMSTH IPOTPAMM.
IMpakTuyeckoe 3ausTue Nel. IMoaroToBka  k
CucreMa KOMaHJi MHKPOKOHTpOJLIE- 113
po AVR [6.1.7.]
[6.1.3.]
JlaGopaTopHas pa6ora Nes. 8 [MoaroroBka k
OYHKITMOHUPOBAHHE MHUKPOKOHTPOJI- 1a00paTOPHBIM
nepa ATtiny2313. Cuctema komaHz pabortam
[6.4.]
Tema 7.5. locTtyn K 3HeproHe3aBm- 2 noaroroeka K | [TyOnmudHas mpe3eHTanus mpo-
cumoii (EEPROM) namsaTu. JeKIHAM eKTa.
Hoctyn K  DHEproHe3aBUCHMOM [6.1.7.]
(EEPROM) namsiTé MHKPOKOHTPOJI- [6.1.3.]
nepa ATtiny2313. Peructpsl ampeca [6.1.8.]
EEAR, manueix EEDR u ynpasnenus [6.1.9.]
EECR EEPROM nawmsTbio. [6.1.10]
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Bunbi yueOHoii padoThI

(Kgliazﬁﬁyet:::]e) (uac) Peanuszanusa B | HaumeHnoBanue
poJupy Konrakrhas Y HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PEYALTATEI 0CBO- pabora 5 S MBbIX AKTHBHBIX H HHTEPAK- | THYECKOH MoA- | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIK: 1K u mri- = Lo E B 5 7 THBHBIX 06Pa30BaTeIbHEIX TOTOBKH Kypca (Tpyno-
’ = RZEEBSC TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KATOPbI 10CTHKE- 2 BEE § 3 g
. = B 5 2 - B 4acax) cax)
HUA KOMIIETEHIUH = = g 3 5 3 § o
|l

Hdoctym K SHEProHE3aBHCUMOI [6.1.11.]

(EEPROM) mamsTéH MHKPOKOHTPOJI-

nepa ATMegal28. Peructpsr ampeca

EEAR, nannsix EEDR u ynpasneHus

EECR EEPROM mnamsTtsio.

Tema 7.6. TakTupoBanue, pe;KuMbI 2 1 noarotoBka K | [lyOmudaHas mpe3eHTanus mpo-

TIOHMKEHHOT0 JHepPronoTpedaIeHust JICKIHAM €KTa.

| copoc MHMKPOKOHTPOJIJIepa [6.1.7.]

ATMegal28. [6.13]

TakToBbld  reHepaTop. Peructp [6.1.8]

MCUCR.  Pexumbl NOHMKEHHOT'O [6.1.9.]

anektporotpebnennst  (ldle, ADC [6.1.10]

Noise Reduction, Power Down, Pow- [6.111]

er save, Stand by, Extended Stand

by).

Tema 7.7. Cucrema npepbIBaHWi 2 2 noarotoBka K | [lyOnmdaHast mpe3eHTanus mpo-

MHKPOKOHTpoJLIepoB AVR JEKIUAM €KTa.

Cucrtema HpepbIBaHUI MHUKpO- [6.1.7.]

koHTpoiutepa ATtiny2313. Tabnuma [6.1.3.]

BEKTOPOB IpepblBaHUi. BHemHue [6.1.8.]

npepbiBanus.  Peructper  GIMSK, [6.1.9.]

MCUCR, PCMSK, EIFR. Cuctema [6.1.10]

npepbIBaHU MUKPOKOHTPOJLIEpa [6.1.11]

ATMegal28. Tabnuma BeKTOpOB

npepbiBaHui. BHelHue npepeiBaHusl.

Peructper EIMSK, EICRA, EICRB,

EIFR.

Tema 7.8. Taiimepsl MHKpO- 4 3 noarotoska K | ITyOGmuuHas mpeseHTanust mpo-

KOHTpoJI1epoB AVR JeKIUAM eKTa.

Knaccudukanus raiimepos. Cropo- [6.1.7.]

JKEBOM TaliMep MHUKPOKOHTPOJLIEPA [6.1.3.]
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Bunbi yueOHoii padoThI

TLrannpyevie (1ac) Peamuzanus B | HammeHoBaHue
(::;LILOTJ:;E??)T::? KoﬁﬂTaKT"a” é ;>>,E HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
exmst: ko1 VK: Hauvenoanue pasieios, Tem pabora . : E : Bux CPC MBIX AKTHUBHBIX H HHTEPAK- | THYECKOi moA- | DJIeKTPOHHOIO
OIIK; TTK u wiu- = Lo E z 88 THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpyao-
KATOPBI A0CTHKe- E E-i ; § § g E TEeXHOJIOT Ui (praoeMK(;ch eMKOCTb)B ya-
N B yacax cax
HHsSI KOMIIETeH Ui = E8 %g 5 E E
ATtiny2313. Peructp  WDTCSR. [6.1.8.]
Pexumbl paboThl TaiiMepoB o00IIero [6.1.9.]
nasnauenus (Normal, CTC, Capture, [6.1.10.]
Fast PWM, Phase Correct PWM, [6.1.11.]
Phase and Frequency Correct PWM).
CucreMa TaliMepOB MHUKPOKOHTPOJI-
nepa ATtiny2313. BocsMupaspsamblit
taiimep TO. Peructper TIMSK, TIFR,
TCCROA, TCCROB. IllectHanuaru-
paspsaHbIil Taiimep T1. Peructps
TCCR1A, TCCR1B, TCCRI1C. Cu-
cTeMa TaiiMepoB MHUKpPOKOHTPOJLIEpA
ATMegal28. Bocemupaspsitabie
taitmeps! TO u T2. Peructper TIMSK,
ETIMSK, TIFR, ETIFR, TCCROQ,
TCCR2. lecTHaamaTupa3psaHbIE
taiimepsr T1, T3. Peructper TCCR-
nA, TCCRnB, TCCRnC.
IIpakTuyeckoe 3ansaTHe Ne2., 4 2 ITonrotoBka K
Cucrema TpepbIBaHHHA W TaWMEpoB 113
MuKpokoHTposuiepa ATtiny2313. [6.1.7],
[6.1.3],
[6.1.9.]
JlaGopaTopHas pa6ora Ne6. 10 3 [MoaroroBka k
OyHKIMOHUPOBAHHE MHUKPOKOHTPOJI- 1a00paTOPHBIM
nepa ATtiny2313. Cucrema npepsl- paboram
BaHHUH U TaliMEepOB [6.4]
Tema 7.9. Aunajoroo-uugpoBoii 2 1 noaroroeka K | [TyOnmuHas mpe3eHTaus mpo-
npeodpa3oBaTeib MHUKPOKOHTPOJI- JCKIHAM €KTa.
gepa ATMegal28. [6.1.7]
CrpykrypHass cxema monyns AILIIL [6.1.11]
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Bunbi yueOHoii padoThI

(Kgliazﬁﬁyet:::]e) (uac) Peamuzanus B | HammeHoBaHue
poJupy Konrakrhas Y HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PEYALTATEI 0CBO- pabora 5 S MBbIX AKTHBHBIX H HHTEPAK- | THYECKOH MoA- | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC
OIIK: K u nnu- = Lo E D o 4 THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpyao-
’ = BRZEEBE TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KaToppI 10CTHIKE 2 BEESE =4 B yacax) cax)
. ) R 8 = = g
HUA KOMIIETEHIUH = = g S 2 3 < -
E =

Pexumer  pabotel. Permctper  AD-

MUX, ADCSRA, SFIOR, ADCH,

ADCL. PesymbraTel mpeoOpazoBa-

HUMH.

Tema 7.10. IlocienoBatenbHbIi 2 2 HOJTOTOBKA [Ty6miuHast mpe3eHTanust Ipo-

nepudepuiinpliic. uHTepdeiic SPI JCKIUAM €KTa.

MHUKpPOKOHTpoJiiepa ATMegal28. [6.1.7]

CrpykrypHas cxema moxayns SPl B [6.1.11]

ATMegal28. Pexumsbl pabotsl. Peru-

ctpsl SPCR, SPSR, SPDR.

IIpakTuyeckoe 3ansaTue Ne3. IMToxroroBka

Opranusanust BBoAa AaHHBIX ¢ SPI 113

ALIT Ha npumepe TLC548 Egizfv]

[6.2.2]

IIpakTnyeckoe 3anaTHE Ned. 2 2 [Toaroroska

[IpOEKTUPOBAHME MHKPOIPOIECCOP- 113

HOM CHCTEMbl YIIpaBJIE€HHS AacHH- [6.1.7]

XPOHHBIM JIBUTaTejeM ¢ (a3HbIM po- [6.1.11]

TopoM Ha 0a3ze MHKPOKOHTpOJUIepa [6.2.2]

ATMegal28
IIKC-3 Paznea 8. MukpokonTpoJieps! pupmbr Motorola
ggg(‘:l-s.z Tema 8.1. ApxuTeKTypa M CTPYK- 2 1 MOJrOTOBKA [lyOnuanHas mpe3eHTanus mpo-
WIKC-4.1 TypHasi  opraHusanus MHKpO- JICKIHAM €KTa.

koHtposiepa MC68HC11E9. [6.1.7.]

Haznauenue G110KOB. [6.1.12]

Tema 8.2. CucremMa KoMaHJ U Me- 1 1 HOJTrOTOBKA [lyOnumanHas mpe3eHTanus mpo-

TOIBI aipecanuu. JCKIHAM €KTa.

Mertoasl agpecanyn (HesBHAsI, HEMO- [6.1.7.]
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Bunbi yueOHoii padoThI

(Kg:['];a]:)?:[yenz:::]e) (uac) Peanuszanusa B | HaumeHnoBanue
poJupy Konrakrhas Y HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
pe3yJabTaThl 0CBO- padora 5 579 .
g MBbIX AKTHBHBIX M MHTePaK- | THYeCKOii moja- | DJIEKTPOHHOIO0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM £ =3 BunCPC
= B 5 THBHBIX 00pa30BaTeJbHBIX TOTOBKH Kypca (Tpyao-
OIIK; IIK v unau- = g & = ES8 9 .
E BRZEIE ] TEeXHOJIOT Ui (TPY10eMKOCTb | €eMKOCTb B 4a-
KaTopbI 10CTH:Ke- Z BEEL S EST
HUS KOMIeTeH Ui 2 F 5 3 s B = 3 B Hacax) cax)
= ~ 3 5 D 2
CpeICTBEHHAsI, MpsMas, pacIIAPeH- [6.1.12.]
Hasl, MHACKCHAsl, OTHOCUTEIIbHAS).
IMpakTuyeckoe 3ansaTHe Ne5. 2 [oxgroroBka K
Cucrema KOMAaHJ, MHKPO- 113
koHTposiepa MC68HC11E9. [6.1.7.]
[6.1.12.]
JlaGopaTopHasi pabora No7. 8 [ToarotoBka k
OyHKINOHUPOBAHHE MHKPOKOHTPOJI- 71a00paTOPHBIM
nepa MC68HCI1E9. Cucrema ko- paboram
MaH]I [6.4.]
Tema 8.3. Cucrema mnpepsIBaHmit 3 noarotoBka K | [lyOnmdaHast mpe3eHTanus mpo-
MHKPOKOHTpPOJLIEpa JICKIHAM €KTa.
MC68HC11E9. [6.1.7]
Knaccugukanus npepsiBanuil. Bek- [6.1.12.]
TOpa NpepbIBaHUN B HOPMAJBHBIX M
CIeLUAJIBbHBIX peKHMax paboTel. Pe-
ructpsl OPTION, HPRIO.
Tema 8.4. AmnajoroBo-ungpoBoii 2 noarotopka K | [lyOnuuHasi pe3eHTanus npo-
npeodpa3oBaTeib MHUKPOKOHTPOJI- JCKIHUAM eKTa.
nepa MC68HC11E9. [6.1.7.]
Juanazon npeobpa3zoBaHus. PexxumMel [6.1.12]
padorsr ALl Permctper ADCTL,
ADR1, ADR2, ADR3, ADRA4.
Tema 8.5. Taiimepsl MHUKPO- 6 4 noarotoska K | ITyOGmuuHas mpeseHTanust mpo-

koHTpoJiiepa MCG68HC11E9.

CrpykTypa HpOrpaMMHUpPYEMOro Taii-
Mepa. Peructpel ynpaBieHus (uwnm
KOHTpOJII) (QYHKIUAMH  BXOJIHOTO
3axBaTa M BBIXOJHOH (mkcanmu, pe-
IBHOTO BPEMEHHM U CUETYMKA HM-

JICKIUSM

[6.1.7.]
[6.1.12.]

CKTa.
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Bunbi yueOHoii padoThI
Taauupyemnie (1ac) Peanuzanusi B HanmeHnoBaHue
(::;LILOTJ:;E??)T:&) K;’;’:TaaKT"a” é é . HanMeHoBaHHe HCIIOJB3ye- | paMKax l}paK- paspa6oTanHoro
enms: ko VK; HauvenoBanHe pasieion, Tem p . : E : Bux CPC MBbIX AKTHBHBIX M MHTePaK- | THYeCKOii moja- | DJIEKTPOHHOIO0
OIIK; TIK 1 nu- = ke E =B S ] THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpynao-
KATOPBI A0CTHKe- S 2 2 ; IR : TEeXHOJIOT Ui (TPY10eMKOCTb | €eMKOCTb B 4a-
HUS KOMIeTeH Ui = § E' 3 E = = 3 B Uacax) cax)
) : 5 D] =
mynscoB Taiimepa TCTL2, TFLGL,
TMSK1, TCTL1l, OCiM, OC1D,
TMSK2, TFLG2, PACTL.
IIpakTnyeckoe 3anaTue Ne6. 4 2 [oxrotoBka K | [lyOmudaHas mpe3eHTanus Mpo-
Cucrema MpepbIBaHUM U Taiime- 113 eKTa.
poB MHKPOKOHTPOJIIEpa [6.1.7.]
MC68HC11E9. [6.1.12]
JlaGopaTopHas padora Neg. 8 3 IoxroroBka k
OyHKINOHUPOBAHHE MHKPOKOHTPOJI- 71a00paTOPHBIM
nepa MC68HCI1EO9. Cucrema paboram
npepbIBaHul U TaliMepOB [6.4.]
IIpakTuyeckoe 3ansaTHe Ne7. 2 3 [ogrotoBka K
[TpoekTupoBaHHe MHKPOIPOLIECCOP- 113
HOM CHCTEMbl YIIpaBJI€HHS AacHH- [6.1.7.]
XPOHHBIM JIBUTaTejeM ¢ (a3HbIM po- [6.1.12.]
TOpoM Ha 0a3e MHUKPOKOHTpOJUIepa
MC68HC11E9
IToaroroBka k 3x3aMeHy 45
HUTOI'O 3A CEMECTP 7 34 34 | 17 | 46
+45
8 cemecTp
IMpakTuyeckoe 3ansaTHe Ne§. 2 2 [ogroroBka K
Pa3paboTka MpUHIMIHATIBHONW CXEMBI 113
MHKPOITPOLIECCOPHON cUCTeMbI (I0J- [6.1.4.]
KJIFOYEHHE KHOIOK, KaTyIeK pele, [6.1.5.]
BHemiHero Ttaiimepa, SPI LAIl u [6.1.11]
AITI k BbIBOIaM MUKPOKOHTpOJUIEpA
ATMegal28)
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IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-
enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTHIKe-
HHUA KOMIIeTeHI NI

HaumeHnoBanue pa3aesios, TeM

Bunbi yueOHoii padoThI

(uac)

KonTakTHas

padora

Jlekuuu

TOPHbBIE

TIPaRKTIIc|

JTavupa
CKHEe3aHsA-

CaMOCTOSTENb-
Hasi paboTa cTy-
nourapn (yrac)

Bux CPC

HaumeHoBaHue MCIO/Ib3Ye-

MBIX AKTHMBHBIX M HHTEPaK-

THBHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT Ui

Peanuzanusa B

pamkax Ilpak-

THYECKOM Mmoj-
TOTOBKH

(TpynoeMKoCTh
B yacax)

HanmenoBanme
pa3pabdoTaHHOrO
DJIEKTPOHHOT O
Kypca (Tpyno-
€MKOCTh B 4Ya-
cax)

IIpakTnueckoe 3ansaTHe Ne9.
Pa3paboTka alropuTMOB pPEryJIHpO-
BaHUSL.

[puOmKxeHHBIe METO/IBI CHHTE3a Iie-
penatoyHbIx (pyHKIUA IQPOBBIX pe-
rynsTopoB. [lepexon oT nepenaToyHoi
¢yHkuum perymsitopa B Z ¢dopme K
aropuT™My peryiaupoBanusi. OcoOeH-
HOCTH TPOTPaMMHpPOBaHUS aJrOpUT-
MOB PeryJIMpOBaHusI

[N

IToaroroska
113

[6.1.3.],
[6.1.9.]

K

IIpakTnyeckoe 3ansaTue Nel0. Pas-
paboTKa MPOrpaMMHOI0 o0eCIeYeHuUs
(opranms3anus BBOja maHHBEIX ¢ SPI
AT, nepenava ganusix B SPI LIATIL,
omnpoc kaHana BcTrpoeHHoro ALl
HACTPOWKA W 3aIHCh JaHHBIX B KaHAI
BHEIITHETO Taiimepa)

Iloaroroska
113
[6.1.11.],
[6.2.2]

K

Kypcosas pabora

54

HOHFOTOBKa K 3a4€Ty

HUTOI'O 3A CEMECTP 8

64

HUTOI'O no aucumninne

51

68 | 22

166

+45
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5. TEKYIIUA KOHTPOJIb YCIEBAEMOCTA W MPOMEXYTOUYHASA
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

5.1. TumnoBble KOHTPONBHBIC 3aJaHMS WM HMHbIE MaTepHalbl, HEOOXOAUMBIC IS
OLICHKH 3HAHHH, yMEHUI U HABBIKOB U (WJIM) OTIBITA JESTEILHOCTH

5.1.1. Tecthl I TEKYyIIErOo KOHTPOJS 3HAHWUU OOydaromuxcs chopmupoBaHbl B cucreme E-
learning u HaxoAsATCS B CBOOOHOM JOCTYIIE:

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

7 cemectp Mukponpoueccopusie 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

Ornucanue nokasaresneil 1 KpUTepUeB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKAJl OLICHUBAHUS
Tabnuna 5. Ilpu TexyieM KOHTposie (KOHTPOJIbHBIE HE/ICNN) U OLICHKA BBITTOJIHEHUSI
J1a00paTOPHBIX padOT

IHIkana Ik3amMen/
" 3auer
OlleHUBAaHHUS 3adeT ¢ OEHKOH
40<R<=50 OTiIn4yHO
30<R<=40 Xopouio 3a4yer
20<R<=30 VY 10BIE€TBOPUTENBHO
0<R<=20 HeynosnerBopurensHO He3aueT

512 HpI/I MMPOMCIKYTOYHOM KOHTPOJIEC YCIICBACMOCTb CTYACHTOB OLCHUBACTCA IO YCTBIPCX-
6aJ'IJ'ILHOI71 CUCTCMEC «OTJIMYHO», «XOPOIIO», «KYAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIHLHOY»,
0o «3BadeT», «HE3aAYECT».

BOHpOCBI I IPOMEKYTOYHOT'O KOHTPOJIA C(I)OpMI/IpOBaHH B CUCTEMC E-Iearning 1 HAXOIATCA B
CBOOOJHOM 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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Taoauna 6 - Kpurepun oueHuBaHusi pe3yJbTaTa 00y4eHHUs M0 JUCHUILVIMHE U IKAJIA OLeHNBAHUSA

Kpurepnu oueHnBaHus pe3y/jbTaToB 00y4eHUs

OmueHka OneHka Ouenka Ouenka
Ko ¥ HauMeHOBa- Kon n nanmenoBanuc «HEeYO0BJIETBOPHTEIbLHO» «Y/IOBJIETBOPHTEJILHO» / «3a- «xopoo» / «OTJIINYHO» /
HHe KOMIIeTeHIHH HHIUKATOPA NOCTHIKE / «HE 3a4TCHO» YTCHO» «3a4TCHO» «3a4TCHO»
HHMHA KOMIIETCHIIUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max PeUTUHrOBOH OLEHKU 0T max pelTuHroBoi OT max pelTUHroBoi
OIIEHKH KOHTPOJIS KOHTPOJIA OILIGHKU KOHTPOJIS OILIGHKU KOHTPOJIS
IMIKC-3.  Cmocoben | UITKC-3.2. Cmnocoben | M3noxenue yqaeoGHOTO @parmeHTapHble, TOBepXHOCT- | 3HaeT Martepuan Ha | meer riyOokue 3HaHUS
NPUHAMATh YJacTHe B | COCTaBISITh M O(GOpM- | MaTepuana OecCHCTEMHOEe, He- | Hble 3HaHWA II0 TIPOSKTHPOBA- | JOCTAaTOYHO XOPOIIEM | BCEIO Marepuana CTPYKTY-
TIPOEKTUPOBAHIN JATh THIOBYIO TEXHH- | MOJHOE. HUIO TIPUHIUNHUAIBHBIX CXEM | yPOBHE; TPEICTABISACT | Pbl JAWUCHUIUIMHBL, OCBOMII
OOBEKTOB TMpodeccH- | YeCKyl0  IOKyMeHTa- | HemoHMMaHWe MPHHIMIOB MpO- | MHKPOIPOLECCOPHOI CHCTEMBI. OCHOBHBIC 33Jja4Hl B HOBaINN JEKIIMOHHOTO
OHAIBHOH JESTENBHO- | IMFO eKTHPOBaHUS TPHUHIMIHNAIBGHBIX | H35105%KeHNe NOTydeHHBIX paMKax IOCTaHOBKH Kypca IO CPaBHEHHIO C
CTH CXeM MHKpOIPOIIECCOPHONH CH- | 3HAaHWH HEIMOJHOE, OJHAKO 3TO | Leled W BhIOOpa ONTH-| yuyeOHOH JHMTepaTypoH; H3-
CTeMBl M WX WCIIOJBb30BAHHWA B | HE MPEIATCTBYET YCBOCHHMIO MO- | MaJbHBIX CIOCOOOB HX | JOXKEHHE ITONYYECHHBIX 3Ha-
paMKax IIOCTaBJICHHBIX Lieled M | ciemgyromiero wmarepuana. Jlo- | TOCTHXKEHUS. HUM TIONHOE, CHUCTEMHOE;
3aa4, 4TO MPEIMATCTBYET yCBOE- | MYCKAIOTCS OTAEIbHbIE CyIIe- JIOITyCKAIOTCSA ~ €IMHUYHBIC
HUIO MOCJIEAYIOIIEro MaTeprana CTBEHHbIE OINMOKH, HCIIPaBJICH- OmHMOKH, CaMOCTOSATEIHHO
HBI€ C TOMOIIBIO IIPENOIaBaTEeN. UCIIpaBJIseMble TIpH  cole-
3arpyaHeHuss mpu (GOpMyIHpo- CeJI0BaHUU
BaHUM PE3yJbTATOB M MX pellle-
HUll
[KC-4.  Cnocobern | UTIKC-4.1. Crocoben | Uznoxenne yaeOHOTO OparMeHTapHble, TOBEpPXHOCT- | 3HaeT wMarepuan Ha | meer riyOokue 3HaHUA
NPOBOJUTE ~ OOOCHO- | paspabaTbiBaTh Bapy- | MaTepuana OECCHCTEMHOE, He- | Hble 3HaHWA II0 IIPOSKTHPOBa- | JOCTAaTOYHO XOPOIIEM | BCErO Marepuaia CTPYKTY-
BaHWE  TPOEKTHBIX | aHTBI TEXHUYECKHX | MOJIHOE. HUIO MHKPOIIPOIIECCOPHBIX | YPOBHE; TIPEJCTABISET | Pbl JWUCHUIUIMHBL, OCBOMII
peleHuni pemieHnii B cooTBeT- | HemoHnMaHne NPHHIUIIOB MpO- | CHCTEM. OCHOBHBIC 33]]a4ll B HOBaIMN JEKIIMOHHOTO
CTBHU C TEXHUYECKUM | EKTUPOBaHHUSA MuKponpouec- | M3noxeHne NoIy4eHHbIX paMKax NOCTaHOBKU Kypca 0 CPaBHEHHIO C

3alaHUEM U HOpMAaTHB-
HO-TEXHUYECKOM JIOKY-
MeHTaluel, coOimoaas
Ppa3INIHbIC TEXHHUYC-
ckme,  dHeprodddex-
THUBHBIC W DKOJIOIrM4ye-
CKHe TpeOOBaHUS

COpHBIX CUCTEM.

U UX HCIOJB30BAHHUS B paMKax
MOCTaBJICHHBIX IIeJIeii U 3ajad,
YTO  IPEMATCTBYET  YCBOCHHIO
MOCJISYIOIIEro MaTeprana

3HAaHWM HEIOJIHOE, OJHAKO 3TO
HE TPEMATCTBYET YCBOSHHIO IIO-
ciaenyromero wmarepuana. Jlo-
MyCKAIOTCSA OTACNbHBIE CYIIIe-
CTBCHHBIC OI_HI/I6KI/I, chpaBneH-
HBIE C TIOMOIIBIO TIPEToAaBaTEeIs.
3arpyqHeHuss mpu  (GOpPMYIHPO-
BaHMU PE3YJIbTATOB U MX pellle-
HUH

mesnei M BBIOOpA ONTH-
MalIbHBIX CIIOCO00OB HX
JIOCTHOKEHHS.

yuebHOIl JuTepaTypoi; u3-
JIOXKCHHE TIONyYeHHBIX 3Ha-

HUM TIOJTHOE, CHCTEMHOE;
JOITyCKaroTCA CAUHHNYHBIC
OIMIMOKH, CaMOCTOSTEIIbHO

UCTIpaBIIsIEMbIe TIPH  co0e-
CellOBaHUU
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Tabauna 7. Kpurepun oneHuBanus

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJHYHO» 3aCITy)KUBAeT CTYJCHT, OCBOUBIIMN 3HAHUS, yMe-
HUS, KOMIIETCHIIMA U TEOPETUYECKHU Marepuas 0e3 mpoOesioB; BHIOJ-
HUBIIHUIA BCE 3aJaHKs, MPEIYCMOTPEHHbIC YUYCOHBIM IJIAHOM Ha BBICO-
KOM KaueCTBCHHOM YPOBHE; MPAKTUYCCKHE HABBIKUA MPOPECCHOHATBHO-
r'0 MPUMEHEHHUS] OCBOCHHBIX 3HAHUI CHOPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHUBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHA, KOMIICTCHIUN U TeopeTI/I‘lCCKI/Iﬁ Marepu-
all, y‘-I€6HBI€ 3agaHusg HC OLUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUEC HABBIKH.

IToporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npoOeaMi OCBOMBIIMK 3HAHUS, YMEHHS, KOMIIETCHIIMU U TEOpETHYe-
CKMH Marepuai, MHOTHE y4eOHBbIC 3aJaHus JIMOO HE BBIMOJHWI, JHOO

TBOPUTEJIBHO)
OHU OLICHEHBI YHCIIOM OaJUIOB OJIM3KMM K MUHHMAIBHOMY, HEKOTODBIE
NPAaKTUYECKHE HAaBBIKKA HE C(HOPMUPOBAHEI.
MuHUMaNbHBIH | OIEHKY «HEYIOBICTBOPUTEIHHO) 3aCITyKHBAET CTYICHT, HE OCBOUBIINI
YPOBEHb «2» (He- | 3HAHMS, YMEHHs, KOMIIETCHIIMM U TEOPETHYECKHH MaTepHai, ydeOHbIe
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

6. YYEBHO-METOJAUNYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

6.1.

6.1.1. Casanzesckas, K. I1. Kypc «Muxkponporneccopusie cuctems! (Crsiazesckas K.I1.)»

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

6.1.2. Pycanos, B. B. MukpomnpoieccopHble yCTpoCTBa M CUCTEMBI : yueOHoe nocodue / B.
B. Pycanog, M. 1O. lleBeneB. — Mocksa : TYCVYP, 2012. — 184 c¢. — ISBN 978-5-94154-128-
7.— Texkct: osnekTpoHHbIH // Jlanb JIeKTPOHHO-OuOmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/10931

6.1.3. benos, A. B. MukpokonTposuiepsl AVR: 0T a30B mporpaMMupoBaHus 10 CO3AaHUs
MPAKTUYECKHUX YCTPOUCTB : camoyuutens / A. B. benos. — Canxkr-IlerepOypr : Hayka u TexHuxka,
2016. — 544 c. — ISBN 978-5-94387-854-1. — Tekcr : 31eKTpoHHBIN // JIaHb : 31€KTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/90223

6.1.4. ®enotoB, A. B. KomnbroTepHoe ynpaBiieHUe B IPOU3BOJCTBEHHBIX CUCTEMAX : y4eO-
Hoe mocobue / A. B. ®enotos, B. I'. Xomuenko. — Cankrt-IlerepOypr : Jlanp, 2020. — 620 c. —
ISBN 978-5-8114-4616-2. — Tekcr : 2neKTpoHHbIH // JlaHb : 31eKTpOHHO-OMOINOTEYHAs CUCTE-
ma. — URL: https://e.lanbook.com/book/140775

6.1.5. CmupHoB, FO. A. OCHOBBI MUKPO3IJIEKTPOHUKH U MHUKPONPOIECCOPHONW TEXHUKH :
yuebHOoe ocodme / 0. A. Cmupros, C. B. Cokoinos, E. B. TutoB. — 2-¢ u3j., uctp. — CaHKT-
[TerepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-1379-9. — TekcT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/168550

6.1.6. Makyxa, B. K. IIpumenenue muxpoxonTpossiepoB MCS-51 npu npoekTHpoBaHHH
AIIEKTPOHHBIX YCTPOHCTB : yue6Hoe nocobue / B. K. Makyxa. — HoBocubupck : HI'TY, 2014. —
68 c. — ISBN 978-5-7782-2505-3. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTeUHas
cucrema. — URL: https://e.lanbook.com/book/118203

6.1.7. Cnanzesckas, K. I1. Kypc «Muxponpoueccoptsie cuctems! 4. 2 (CrnaazeBckas K.I1.)»
https://edu.nntu.ru/subject/index/card/subject id/1328.

6.1.8. benos, A. B. Co3mgaem ycTpoiicTBa Ha MUKPOKOHTpOJUIepax : yueOHoe mocobdue / A.
B. benos. — Canxkrt-IlerepOypr : Hayka u Texnuka, 2007. — 304 c. — ISBN 978-5-94387-364-

Y4eOHas mureparypa
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https://edu.nntu.ru/subject/index/card/subject_id/590
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https://e.lanbook.com/book/90223
https://e.lanbook.com/book/140775
https://e.lanbook.com/book/168550
https://e.lanbook.com/book/118203
https://edu.nntu.ru/subject/index/card/subject_id/1328

3.— Tekcr: osnexkrtponnslii / Jlanp : 3nekrpoHHo-OMOnmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/35947

6.1.9. Kuraes, }0. B. OcHoBBI mporpamMMmupoBanusi MUKpoKoHTpoiuiepoB ATMegal28 u
68hc908 / 1O. B. KuraeB. — Cankr-IletepOypr : HUY UTMO, 2007. — 107 c¢. — TexkcT : smek-
TPOHHBI // Jlanb : AIIEKTPOHHO-OMOIMOTeYHAS cucrema. — URL:
https://e.lanbook.com/book/43634

6.1.10. Xaptos, B. fI. MukpoxouTpomiepsl AVR. IlpakTukym JUist HAUMHAIOUIHNX : yyeOHOe
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 / JlaHp : 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/106326

6.1.11. Escrudeen, A. B. Mukpokontposuiepsl AVR cemeiictBa Mega. PykoBoJCcTBO moJb-
3oBarens : yueOHoe mocodue / A. B. EBctudee. — Mocksa : , 2010. — 592 ¢. — ISBN 978-5-
94120-090-0. — Tekcr : snexkrponnsiii // Jlanp : snekTpoHHO-Onbimoreynas cucrema. — URL:
https://e.lanbook.com/book/40947

6.1.12. [arypun, Y. 1. MUKpOKOHTPOJUIEPHI U UX MPUMEHEHHE B AJIEKTPOHHOH ammapary-
pe : yuebHoe nocobue / . U. Hlarypun, M. O. MokpenoB. — Mocksa : HUAY MUDU, 2013. —
160 c. — ISBN 978-5-7262-1827-4. — Texcr: »nekTpoHHBIH // JlaHb @ 3IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/75815

6.2. CnpaBouno-6ubnuorpaduyeckas IMTEpaTypa.

—  YYeOHUKU U yueOHvle nocoous.

6.2.1. laprenkoB A. b. MukponpomeccopHbsie cucteMsl : Yueb.mocooue / A. b. Jlappenkos, A. C.
ITnexos ; HI'TY um. P.E.Anekceesa. - H.Hosropon : U3a-so HI'TY, 2012. - 143 c.

6.2.2. JlapperkoB A. b. UaTepdeiichl MUKPOIIPOIIECCOPHBIX CUCTEM : Yueb.mocobue / A. b. [lapsb-
eHkos, /[. A. Kompaxos ; HI'TY um. P.E.AnekceeBa. - H.Hosropop : [b.u.], 2013. - 181 c.

6.3. Tlepedensb KypHAIOB 110 TPOQYUITIO AUCIUILIHHEL

6.3.1. Hayuno-mexnuueckuii u Hay4yHO-NPOU3IBOOCHEEHHIU HCYPHAN DNEKMPOMEXAHUKA
6.3.2. HayyHo-mexHuyecKkuii JcypHan nexmpuiecmso

64 MeTtoaudyeckue YKa3aHus, pPCKOMCHAAIUN U APYTUe MAaTCpUaJibl K 3aHATUAM

Memoduuecxue YKA3aHusl no 6blNOJIHEHUIO Jza60pam0przx pa60m no OucuunﬂuHe «8 2JIEKMPOH-
HoM eapuanme Haxoosmcsa 6 cucmeme E-learning 4G no aodpecy:
https://edu.nntu.ru/subject/index/card/subject _id/590,
https://edu.nntu.ru/subject/index/card/subject id/1328.

7. TH®OPMALIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBbI

YueOHbI Tporecc Mo AWCIUIUIMHE 00ecredeH HEOOXOIUMBIM KOMILJIEKTOM JIUIIEH3HOHHOTO U
CBOOOIHO pacMpoOCTPAHIEMOT0 MPOTPAMMHOTO 00ECIIeYeHHsI, B TOM YHCIIe OTEYECTBEHHOTO TPO-
M3BOJICTBA (COCTaB MO AUCIUIUIMHE omnpeseneH B HacTosmed PIIJ] u moayiexxutr oOHOBICHHUIO TPH
HEOOXOAUMOCTH).

7.1. Tlepeuen» HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Tab6numa 8. IlepeueHb 3IEKTPOHHBIX OMOIUOTEUHBIX CHCTEM
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https://e.lanbook.com/book/35947
https://e.lanbook.com/book/40947
https://e.lanbook.com/book/75815
http://electromeh.npi-tu.ru/
https://etr1880.mpei.ru/index.php/electricity/index
https://edu.nntu.ru/subject/index/card/subject_id/590
https://edu.nntu.ru/subject/index/card/subject_id/1328

Ne HanmenoBanue Cceblika k 9BC
9BC
1 KoncynbTaHt cry- http://www.studentlibrary.ru/
JIeHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

7.2. TlepeuyeHb JHLEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOIO IIPOrPAMMHOIO
obOecrieueHHs, B TOM WYHCJIE OTEYECTBEHHOTO IPOM3BOJCTBA HEOOXOJUMOTO [IJISi OCBOCHUS
JUCIUTIAHBI

Tabnuna 9. [IporpammHoe obecrieucHme

IIporpammHoe oGecnieyeHue, HCNOJb3yeMoe B

YHHBEpPCUTETE Ha IOTOBOPHOI OCHOBE

IIporpamMHoe oGecnieyeHue CBOOOIHOI0 PACIPOCTPaHe-

HUA

Microsoft Windows XP, Prof, S/P3 (moamwmcka
DreamSpark Premium, moroBop NeTr113003 ot
25.09.14)

AVR Studio 4.0;

MicrosoftOffice 2007 (nurien3us Ne 44804588)

PonyProg2000;

Proteus 8.5

Ilepeyenb coBpeMEeHHBIX MPO(PEeCCHOHATBHBIX 023 TAHHBIX M1 HHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmume 10 ykazan mepedeHb mpodeccHOHANBHBIX 0a3 JaHHBIX W HH()OPMAIMOHHBIX
CIPABOYHBIX CHUCTEM, K KOTOPBIM o0OecredeH AOCTyn (yAajeHHbIH noctym). /laHHbIM mepedeHb
MOJJIEXKUT OOHOBJIEHHUIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHOoM paszene MoOryT ObITh NMPHUBEICHBI PECYpChl (CCBUIKM Ha CAlThl), HA KOTOPBIX
MOYKHO HAaWTH TOJIE3HYIO /IS Kypca HH(OpPMAIIHIO, B T.4. CTATUCTUYECKHUE WU CIIPABOYHBIC JTaH-
Hble, yueOHbIe MaTepualbl, OHJIAH KypChl U T. 1.

Ta6auua 10 - [Tepevyens coBpeMeHHBIX MPO(eCcCHOHAIBHBIX 023 TaHHBIX H

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHue npodeccuoHaIbLHOI 6a3bl Hoctyn k pecypcy (yaajaeHHbI J0CTYII €
JAHHBIX, HHPOPMALHOHHO-CIIPABOYHOM YKa3aHHeM CCBLIKH/I0CTYH U3 JIOKAJIbHOM
CHCTEMBI CeTH YHMBEPCHUTETA)

1 2 3
baza paHHBIX CTaHIAPTOB M PETJIaMEHTOB

1 https://www.gost.ru/portal/gost//home/standarts
POCCTAHJIAPT D dosL.IL/portald
OnekTpoHHass 0a3a WM30paHHBIX CTAaTE€H IO .

2 P P http://www.philosophy.ru/
dbunocodumn
Ennnaenit apXmuB 3KOHOMHYECKHUX M COITHOJIO- .

3 P http://sophist.hse.ru/data_access.shtml
TUYCCKUX JaHHBIX
ba3rpr mannpix HammonamsHOTO coBeTa ITO

4 . http://www.ncva.ru
OIICHOYHOU JCSITEIHPHOCTH
CrnpaBounas mpaBoBas cucreMa «KoHCyib- .

5 JIOCTYT U3 JIOKAJIBHOM CETH
tanTl Lrocy
NudopmannoHHO-cripaBoYHAS cucrema .

6 JOCTYT U3 JIOKAJIbHOW CeTH

«Texkcepr»
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8. OBPA30OBATEJIBHBIE PECYPCbI J1JIs1 UYHBAJIMJIOB U JINIL C OB3

B tabnunellyka3an nepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIIHUX (POPMBI, aIalITUPO-
BaHHBIC K OTPAHUYCHUSM UX 37]0POBbS, & TAK)KE CBEJICHUS O HAIUMYNH CIICIIHATBLHBIX TEXHUYECKUX
CpeICTB OOYYECHHS KOJUIGKTUBHOI'O U MHIMBHAYAIBHOTO T0JIb30BaHus. [1pu 3amomHeHNN TaOIUIIbI
MOJKET OBITh MCIIOJIb30BaHa WH(MOpMaIHs, pa3MeleHHas B moapasaene «JlocTymHas cpenay cre-
nuanusupoBanHoro pasaena caita HI'TY «Ceemenuss 06 00pa3oBaTeNbHOW OpTraHHU3aIlAN»
https://www.nntu.ru/sveden/accenv/

Tabmuma 11 -O6pa3zoBarenbHbIe pecypchl sl HHBaIUA0B 1 juil ¢ OB3

Ne Ilepeuens 00pa3oBaTe/bLHBIX pecyp-
COB, MPUCIIOCOOTEHHBIX /LISl HCIOJIb-
30BaHUS MHBAJIUIAMY U JIMIAMH €
OB3

1 OBbC «KoHCYNIBTaHT CTYAEHT» 03BYyYKa KHHT ¥ YBEIMYCHUE MpUPTa

SEC Jlatby CIIEIMATIBHOE MO6I/IJ‘I§>HOG NPHIOKEHHUE - CHHTe-
2 3aTOp PEUH, KOTOPBIH BOCIIPOU3BOJNUT TEKCTHI
KHUT ¥ MCHIO HABHUTALINH

BepCHst IS CIa00BUISIINX

CaeleHHS 0 HAJUYHMH CHEIUATBHBIX TeXHUYe-
CKHX CPeACTB 00yueHHUs KOJJIeKTUBHOIO U
HHAMBHIYAJIBHOI0 MOJIb30BAHUS

3 3BC «FOpaiiT»

9. MATEPHAJILHO-TEXHUYECKOE
OCYUIECTBJIEHUS
JTUCHUIJIMHE

VY4eOHble ayAUTOPUH AJIS IPOBEIECHUS 3aHATHH 10 TUCIUIIIMHE OCHAIIEHbI 000PYI0BaHU-
€M U TEXHUYECKUMH CPEJICTBAMH O0yUCHHSI

B Tabauue 12 nepeunciensl:

— y4eOHbIe ayJAUTOPUH Ui NPOBEACHUS YYEOHBIX 3aHITHH, OCHAIIEHHBIE 000PYHO-
BaHMEM U TEXHHUECKUMH CPEJCTBAMU O0yUCHHS,;

— MOMEIIEHUS JJIS1 CAMOCTOSITENIbHON PabOThl 00yUYarOIMIUXCsl, KOTOPBIE T0JIKHBI OBITH
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TMOJKIIOYEHUs K ceTH «VHTepHeT» u
obecrieueHrneM JIOCTYIa B 3JIEKTPOHHYIO HH(OpMaAIMOHHO-00pa3oBaTenbHyto cpeny HI'TY.

OBECIHHEYEHUE, HEOBXOAUMOE JIsA
OBPA3OBATEJIBHOT'O ITPOLECCA 1100

Tabmuma 12 - OcHaIEHHOCTh ayIUTOPUHN U TOMEIIECHHH Ui CAMOCTOSITEIIBHOM pabOThI CTY-
JCHTOB 110 TUCHUIIJIINHE

HaumeHoBaHue ayauTo-
puii ¥ IoMeleHuil As
NnpoBeieHUs1 y4eOHbIX
3aHATHI U CAMOCTOSI-
TeJbHOH padoThI

OcHalIEeHHOCTb AyIMTOPHUI 10~
MelleHU U OMeIeHu 115
CaMOCTOATEIbHOM pPadoThI

[lepeyens JTUIIEH3HOHHOTO MPOTPAMMHOTO
odecreyeHus.
PeKkBU3HMTHI MOATBEPKAAIOIIET0 JOKYyMEHTA

Ayn. 1281
Jlaboparopust «Mukpo-
MPOLIECCOPHBIE CHCTEMBI»

MePCOHATBHBIE KOMIBIOTEPHl -7
mt. [1IK noakirouens! k cetn «MH-
TEepPHET» M 00eCHeYnBAIOT JOCTYII
B DJIEKTPOHHYIO MH(OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpelly YHHBEp-
CHUTETa;

yueOHbiil ctenn Ha ATTiny2313 —
4 it

yueOHbIit Tpenaxep AVRS — 4
IIT.;

KOMIUIEKT Y4eOHBIH MHKPOIPO-
reccopubiii K580— 3 mr.;
MalIMHHBII BBIYMCIIUTENIBHBII

Microsoft Windows XP, Prof, S/P3 (moammcka
Dream Spark Premium, moroBop NeTr113003
or 25.09.14)

Microsoft Office 2007 (numen3us Ne 44804588)
Taxoke HCIONB3yeTcs MPOrpaMMHOE o0ecIede-
HHUE CBOOOJHOTO PaCIpOCTPAHCHUS:

AVR Studio 4.0;

PonyProg2000;

Proteus 8.5.
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HaunmeHoBaHue ayuToO-
puii ¥ IoMeleHuit Aas
NnpoBeAeHUs y4eOHbIX
3aHATHI U CAMOCTOS-
TeJ1bHOH padoThl

OcHalIEeHHOCTb AyIUMTOPUI 1Mo-
MelleHuii ¥ moMeleHnii 1Js
CaMOCTOAITEJIbHOMH padoThI

[epeyeHs JTUIIEH3HOHHOTO MPOTPAMMHOTO
odecneueHus.
PexkBU3NTHI NOATBEPIKIAIONIET0 JOKYMEHTA

koMiuiekT YMIIK-51 (K1816) - 2
IIT.;
y4eOHBIA cTeHA Ha 0a3e MHKpO-
KOHTpoJutepa Gpupmbl Motorola — 2
IIT.

Ayn. 1247 IpoekTop Epson— lmr * Microsoft Windows 7 (mommucka Dream
Aynuropus mis nekuuon- | [IK Ha 6ase Intel Core Duo2I' T, | Spark Premium, moroBop Ne Trl113003 or
HOTO IUKJIa 216 03V, 320 I'6 HDD, monurop | 25.09.14);
Samsung 17" — lmr * Microsoft Office (mumen3us Ne 43178972);
Ayn. 8110 * IIpoexrop Acer — luir; * Microsoft Windows 7 (moamucka Dream

Kitace gna camocTosATesnn-
HOU pabOTHI

 TIK na 6a3e Intel Core Duo 2.93
ITy, 2 T'6 O3Y, 320 I'c HDD,

Spark Premium, moroBop Ne Trl113003 ot
25.09.14);

MoHuTOp Samsung 19° — 8 mir..
IIK noaxntouensl k cetu «MHTep-
HET» W O0ECHEeYMBAIOT JOCTYN B
ANIEKTPOHHYIO  MH(POPMAIMOHHO-
00pa30BaTEeNbHYI0 Cpely yHHBEp-
cuTera

* Microsoft Office (umen3us Ne 43178972);

» Adobe Acrobat Reader (FreeWare);

» 7-zip mis Windows (cBobojiHO pacmpocTtpa-
usiemoe I10, nunersus GNULGPL);

* DrWeb  (Ceptuduxar  NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19)

10. METOOJUYECKHUE PEKOMEHJALIUMA OBYYAIOIUMCSI IO OCBOEHUIO
JUCHUIINHBI

101 O6H_[I/Ie METOAUYCCKUEC PCEKOMCHAAIIUU  JIA O6y‘{aIOIJ_II/IXC}I IIO0O OCBOCHHIO
JAUCIMITIIIMHBI, O6pa3OBaTCJ'IBHBIe TCXHOJIOTHMH

JlucuuIuinHa peaTu3yeTcsi TOCPEJICTBOM IMPOBEICHUST KOHTAKTHOW PabOTHI ¢ 0OyJarOIIH-
MUCS(BKITIOYAs MIPOBEICHUE TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH ), CAMOCTOSITEIbHOM paboThI 00Y-
YAIOMIUXCS U TIPOMEKYTOYHON aTTECTAIINH.

KonTakTHas pabora: aynuTopHas, BHeAyUTOpPHAs, a TaKKe MPOBOJAUTHCS B AIIEKTPOHHON
nH(opMaImoHHO-00pa3oBaTeIbHOM cpesie yHuBepcurerta (gainee - MOC).

[IpenogaBaHue TUCIUIUIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOUIUX BHIOB 00pa3oBaTesb-
HBIX TEXHOJIOTHIA:

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

[Ipu npenogaBaHuu AUCHUTUIHHBI «DIEKTPUUECKIE MAITHHBI», UCIIOJIb3YIOTCS COBPEMEH-

HbIe 00pa30BaTEIIbHBIC TEXHOJIOTHH, TIO3BOJISIONINE TIOBBICUTh aKTUBHOCTH CTY/IGHTOB TIPH OCBOE-
HUM MaTepuayia Kypca M MpeIoCTaBUTh UM BO3MOXKHOCTH 3(PQEKTHBHO peam30BaTh 4achl CaMo-
CTOATEIbHOU PaboTHI.

Beck eKIMOHHBIN MaTepual Kypca COPOBOXKIACTCS KOMITBIOTEPHBIMH TPE3CHTALUSIMHU, B
KOTOPBIX HAarJISAAHO MPENOJHOCATCS MaTepHajl Pa3iUYHbIX Pa3/ieloB Kypca U YTO JaeT BO3MOX-
HOCTh 00CYIUTh MaTepHall coO CTYJJ€HTaMU BO BpeMs UTE€HUS JIEKIUil, aKTUBUPOBATh MX JEATENb-
HOCTb NPH OCBOEHUM MaTepuaia. MaTepuaibl JIEKIMH, B BUJE CIalJOB HAXOIATCS B CBOOOJIHOM
nocryne B cucteme E-learning 4G u MoryT OBITH MOJMYYEHBI 0 YTCHUS JIEKIIMH M MPOpadOTaHbI
CTYZICHTaMH B XOJI€ CAMOCTOSTEIIEHON PabOTHI.

Ha nexnusix, mabopaTOpHBIX 3aHATUSX PEATH3YIOTCS WHTEPAKTHUBHBIC TEXHOJOTHH, TIPH-
BETCTBYIOTCSI BOMPOCHI U OOCYXKJIEHUS, MCHOJB3YETCsl JIMYHOCTHO-OPUEHTHUPOBAHHBIA IMOAXO/,
TEXHOJIOTHS paboThl B MaNbIX TPYIIAX, YTO IMO3BOJIIET CTYACHTaM MPOSIBUTH CeOsl, TOTYyIUThH
HABBIKU CAMOCTOSITEIHOTO U3yUYeHHs MaTepHalia, BRIPOBHATH YPOBEHb 3HAHUM B IPYIIIIE.
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Bce Bompockl, BO3HUKIIIKE NIPU CaMOCTOSTENILHOW paboTe Hal AOMAIIHUM 33/aHUEM, T10-
IpoOHO pa30uparoTcs Ha Ja00paTOPHBIX 3aHATUAX U JeKUUsIX. IIpoBoasTcs MHAMBUIYyalbHbIE U
IPYIIIOBBIE KOHCYJIBTALUX C UCIIOJIB30BAHUEM, KAK BCTPEY CTYJEHTAMHU, TAK U COBPEMECHHBIX WH-
(opMaLMOHHBIX TEXHOJIOIUM): YaT, 3JeKTpOHHAas noura, Skype.

Wunnuupyercs akTUBHOCTh CTYJCHTOB, MOOMIPSETCS 3aJaHne JII0OBIX BOIPOCOB 110 MaTe-
pHuaily, IPaKTUKYeTCs WHIWBHyaJbHBIH OTBET HA BOIIPOCHI CTYIEHTA, PEKOMEHIYIOTCS METOJbI
YCIEITHOTO CaMOCTOSATENILHOTO YCBOSHHS MaTepraa B 3aBUCUMOCTH OT YPOBHs ero 6a30Boi moJ1-
TOTOBKH.

JInst OLlEHKM 3HAaHWM, YMEHHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npuMeHsieTcs OaJIbHO-PEHTUHIOBas CHUCTEMa KOHTPOJS M OLIEHKH YCIEBAEMOCTU CTYACHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

IIpomesxyTouHas arrectanusi NPOBOAUTCSA B (hopMe sK3aMeHa C yuyeToM TeKylled ycreBa-
€MOCTH.

PesynbraTr 00yyeHus cumraercsi COPMHPOBAHHBIM HA NOBBLIMICHHOM YPOBHE, €CIIU
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO IOIHOCTBIO. [Ipy yCcTHBIX cobecenoBaHUsAX CTYIEHT
HCUEPIIBIBAIOILE, [TOCIEI0BATEIbHO, YETKO M JIOTMYECKH M3JaraeT y4yeOHbI MaTtepuai; cBOOOIHO
CIIPaBJIAETCS C 3aJa4aMHM, BOIIPOCAMM U JPYTMMU BUIAMU 33JJaHUH, UCIIOJIB3YET B OTBETE JIOIOJI-
HUTEIbHBIN MaTepuan. Bece npeagycmoTpenHble paboueil ydeOHOM mporpaMMoi 3aJjaHus BBIIOJI-
HEHbl B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAHUSAMU, CTYAECHT CIIOCOOEH aHaIU3UpOBATh I0-
Jy4EHHBIE PE3YJIbTaThl, IPOSBIISIET CAMOCTOSATENBHOCTD IIPY BHITIOJHEHUH 3alaHU.

PesyabraT 00y4yeHusi cuutaercs c(pOpMHPOBAHHBIM HA NIOPOrOBOM YPOBHeE, €CJIH TEO-
peTrndeckoe coliepyKaHue Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX cobece1oBaHUSIX CTYIEHT I0-
CJIEZIOBATENIbHO, YETKO U JIOTMUYECKU CTPOMHO M3JIaraeT y4eOHbI MaTepHall; CIIpaBiseTcs C 3a1a-
YaMu, BOIPOCAMU M JAPYTUMH BHUJAMM 3aJaHUM, TPEOYIOUIMX NMPUMEHEHUs 3HAHUH; BCe Mpeay-
CMOTpeHHbIE pabouell yuyeOHON HporpaMMoi 3a/laHusl BBINOJIHEHBI B COOTBETCTBHHM C YCTaHOB-
JIEHHBIMU TPeOOBAHUSAMH, CTYIEHT CIIOCOOEH aHAM3UPOBATh MOIYUYEHHBIE PE3YIbTAThI; MPOSBII-
€T CaMOCTOATEJIBHOCTD TP BBINOJHEHNUHN 3a1aHUN

PesyabTaT 00y4eHusi cuuTaercss HeCOPMHPOBAHHBIM, €CJIM CTYIEHT TP BBIOJIHEHUN
3a/laHuil HEe JIEMOHCTPUPYET 3HAHUN y4yeOHOIro MmaTepuana, JONMYCKaeT OMMOKH, HEYBEPEHHO, C
OOJBIIMMH 3aTPYIHEHUSIMH BBITOJIHSACT 3aJaHMsl, HE JEMOHCTPUPYET HEOOXOUMbIX YMEHHM, Ka-
YECTBO BBIMOJHEHHBIX 3a/laHUNl HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSIM, KaYECTBO UX
BBITOJIHEHUS OLIEHEHO YMCIIOM 0ajuloB HMXKE TPEX IO OLIEHOYHON CHUCTeME, YTO COOTBETCTBYET
JI0TIOPOrOBOMY YPOBHIO.

10.2. Meroauueckue yka3aHus IS 3aHATHI IEKIMOHHOTO TUIIA

JIeKIMOHHBIN Kypc MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro I1aHa. B xo/e TeKIMOHHBIX 3aHATHI pacKpbIBaOTCs 0a30BbIe BOMPOCHI B PAMKax
Kaxa0i Tembl quciumuinHbl (Tabmumna 4.) . O003HaYal0TCs KIFOUEBbIE aCIEKThI TEM, a TAKKe Je-
Jal0TCs aKIIEHTH Ha HanboJIee CI0KHbBIE U BayKHBIE TIOJI0XKEHUS U3ydyaeMoro mMarepuaina. Matepu-
abl JIEKUUHN SBIISIOTCS OMOPHON OCHOBOM IS MOATOTOBKH OOY4YaOIIMXCsl K MPAKTHUECKUM 3aHs-
TUSM / TaGOpaTOpHBIM paboTaM M BBITOJHEHMS 33/JaHUN CaMOCTOSATENBHOM PabOThI, a TaKkKe K
MEPONPUITHIM TEKYLIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTeCTallMH MO JUCIIU-
IUIMHE.

10.3. Metoauueckue ykazaHus 10 OCBOCHUIO AUCHMILIMHEI HA Ja00OPaTOPHBIX paboTax

[ToAroToBKy K Kaxkaoi 1abopaTOpHOW paboTe CTYAEHT JIOJKEH HadaTh C 03HAKOMJICHHUS C
IUTAHOM 3aHATHUS, KOTOPBIN OTpakaeT COAEp KaHUE MpenIoKeHHOW TeMbl. Kakas BbINOIHEHHAS
pabota ¢ 0(OpMIIEHHBIM OTYETOM U MOJICKUT 3aAILUTE Y MPENOAABATENS.

[Tpu oueHuBaHNM 1a00OPATOPHBIX PaOOT YUUTHIBACTCS CIEIyIOIIee:

— KaueCTBO BBINOJIHEHHUS IKCIIEPUMEHTAIbHO-IIPAKTUYECKON 4acTH paboThl U CTENEHb COOT-

BETCTBUS PE3Y/IbTAaTOB PaOOTHI 3alaHHBIM TPEOOBAHUAM;
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— KauecTBO oopMIIeHHUsI OTYETa MO paboTe;
— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJIBbHBIE BOMPOCH IPH 3aIUTE PaOOTHI.

104 MCTO[[I/ILIGCKI/IC YKazaHud 1m0 OCBOCHHUIO JUCHHUINIMHBI Ha 3aHATUAX CCMHUHAPCKOIO
THUIIA

[TpakTrueckue (CEMUHAPCKKE) 3aHIATHS MPEACTABIAIOT COOOH eTaTu3alni0 JEKIIMOHHOTO
TEOPETUYECKOT0 MaTepuralia, IPOBOAATCA B LEJAX 3aKPEIUICHHUS Kypca U OXBAaThIBAlOT BCE OCHOB-
Hble pasnenbl. OCHOBHOW (HOpPMON MpOBENEHUS CEMHUHAPOB M MPAKTUYCCKUX 3aHATHH SBISICTCS
oOcyxaeHue Hanbosee MpoOIEMHBIX U CIOXHBIX BOMPOCOB MO OTACIBHBIM T€MaM, a TaKKe pe-
IICHUE 3a71a4 ¥ pa300p MPUMEPOB U CUTYAIIMi B ayTUTOPHBIX YCIOBHUSX.

[TpakTudeckue (CEMUHAPCKHE) 3aHATHS 00YyJaIOMUXCs 00CCIIEUNBAIOT:

- IPOBEPKY U YTOUYHEHUE 3HAHUM, [TOJTyYEHHBIX Ha JIEKLHUAX;

- MOJy4YE€HUE YMEHUN W HABBIKOB COCTAaBJICHUS JOKJIAIOB U COOOIIECHUH, OOCYKIEHUS BO-
IIPOCOB MO y4eOHOMY MaTepHally TUCIUIUIHHBI;

- NOJABEJAECHUE WUTOrOB 3aHATHUM MO PEUTHHTOBOW CHCTEME, COIJIACHO TEXHOJIOTMYECKOU
KapTe AUCIUILIAHBI.

10.5. Meromuyeckue yka3aHus 110 caMOCTOATENBHOI paboTe 06ydaromuxcs

CamocrosTenbHas pabota o0ecrieunBaeT MOArOTOBKY OOYyYaromierocs: K ayJuTOpPHBIM 3a-
HATUSAM U MEPONPHUATUSAM TEKYHIEr0 KOHTPOJIS M NPOMEKYTOUHOM aTTecTallMd MO H3ydaeMoi
TUCIUIIIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBIISIFOTCS B aKTUBHOCTH 00YYarOMIerocst Ha 3aH -
TUSX U B KQUECTBE BBIMOJIHEHHBIX IPAKTUUECKUX 3aJaHUM U APYTruX GOpM TEKYIIEro KOHTPOJIS.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopabdoTKa
MAaTEepHUAJIOB JICKIUN MO KaXJI0M MPONJACHHON TEME, a TAKKE U3yUYCHUE PEKOMEHAYEMOW JINTepa-
TYypBl, IpeicTaBiIeHHON B Pazniene 6.

B npouecce camoctosTenbHON pabOTHI MPU U3YYEHUU JUCHMILIMHBI CTYJE€HTHl MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CIELHUATU3UPOBAHHBIX AyIUTOPUAX A CAMOCTOSATENIBHOM padoTh
(ykazano B Tabmuue 12). B aymuTtopusx wumeercs JocTyn depe3 HMHQPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT» K 3JIEKTpOHHON HMH(pOpPMalMOHHO-00pa30BaTeIbHON
cpene yausepcurera (QMOC) u anexrponHoit 6udnuoteunoi cucreme (ObC), rie B 35eKTpOHHOM
BUJIE pacrojararoTcsi yuyeOHble U yueOHO-METOIUYECKHE MaTepualbl, KOTOpble MOTYT OBITh HC-
MI0JIb30BAHBI JIJIS1 CAMOCTOATEIBHONW PadOThI IPU U3YYEHUU AUCLUILINHBL.

10.6. MeTonuueckue yka3anus Ui BBIIONHEHHS KYPCOBOTO IIPOEKTa / paboThI

BeinonHenue KypcoBoro mpoekTta/ paboThl CIIOCOOCTBYET JIyYIlIeMY OCBOECHHIO 00ydaro-
HMMHCS y4eOHOTro MaTepuana, GopMUPYET MPAKTUUYECKHUM ONBIT M YMEHHUS 110 U3y4aeMON TUCIU-
IUIMHE, CTIOCOOCTBYET (POPMUPOBAHUIO Yy 0OYUAIOIIMXCSI TOTOBHOCTH K CAMOCTOSATENBHOM mpodec-
CHUOHAJILHOW JIeATENbHOCTH, SIBJISIETCS STAlOM K BBIIIOJIHEHUIO BBITYCKHOM KBadM(UKalMOHHON
paboTHI.

IIpuMepHasi TeMaTHKa KYPCOBbIX padoT (IIPOEKTOB)
1. BeHTHJIBHBIN 37EKTPONPHUBOJ] MOCTOSHHOTO TOKA C OJHO30HHOM MHKpPOIPOLIECCOPHOM CHCTe-
MOM 33JJaHHOTO MapameTpa
BapuanTsl 3aganuii 11 KypcoBoit paboThl pa3menieHsl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject id/1584.

11. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISA OCBOEHUA JUCHUIIJINHBI
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111 Tunosslie KOHTPOJIBHBIC 3aJaHWs U1K UHBIC MaTCpUajlbl, H€06XOZ[I/IMI>I€ JJI1 OLICHKH

3HAHUU, YMEHUH, HABBIKOB U (UJIM) OMBITA B XOJI€ TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH

st TeKyiero KOHTPOJIsl 3HAaHUHM CTYJIEHTOB MO JIUCHMILIMHE TTPOBOJUTCS KOMILJIEKCHAS OLIEHKA
3HAHMH, BKIIOYAIOmas

npoBesieHue 1ab0paTOPHBIX PadoT;

OTYETHI 10 J1TA0OPaTOPHBIM padoTaMm;

pelIeHHe 3a/1a4 Ha MPAKTHICCKUX 3aHATUSX;

BBINOJIHEHHE KYpCOBOM paboTHI,

TECTHPOBAHUE Ha CaliTe IperojaBaTes 0 pa3InyHbIM pa3/iesiaM Kypca;
9K3aMeEH.

11.1.1. TunoBble 3axanus AJs1 JJaOOPATOPHBLIX PadoT
Pesxxum noctyna https://edu.nntu.ru/ Kype: Mukponpoueccopssie cuctemsl (CrsiazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/590.

Kypc: Mukponporieccopubie cucteMsl 4. 2 (CrsiazeBckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/1328

11.1.2. TunoBble BONPOCHI LISl MPOMEKYTOUHOI aTTecTauuu B ¢popMax 3ayera u IK3a-

MeEHa

Bormpock! kK MPOMEKYTOYHOM aTTecTaluu 6 ceMecTp (3a4er)

1.
2.

13.
14.
15.
16.
17.
18.

19.

OcHOBHBIE PU3HAKU KJIacCU(PUKAIIUTH MUKPOKOHTPOJIIEPOB.

Knaccudukaiys MUKpOKOHTPOJUIEPOB B COOTBETCTBUHU € apXUTEKTYPHOU OCOOEHHOCTBIO
BBINOJIHSAEMBIX KOMaH/1 ¥ CITIOCOOOB aJIpecarii.

Knaccudukanys MUKpOKOHTPOJUIEPOB MO (YHKIIMOHATBHOMY IIPU3HAKY.
Knaccugukaius MUKpOKOHTPOJIJIEPOB 10 CIIOCOOY pean3aliuy MaMsaTH U OpraHUu3aIiu
BBIOOPKHU KOMAaH]I U IaHHBIX.

OO0wast cTpyKTypa U NpuHIUNb! QyHKIIMoHUpoBaHus MII-cucremsl.

Crpykrypnast opranuzauus MII ¢ pukcupoBaHHOM pa3psAHOCTHIO.

TpuctabuibHas cxema Ha OUMIOJIIPHBIX TPAH3UCTOPAX.

Tpucrabunphas cxema Ha MOII-Tpan3ucropax.

MamvHHbIE IUKIIBI U TaKTHI.

. IIporpammuas moaens (MIT K580 u MK 1816BEST).
. CTpyKTypa LEHTpaJIbHOrO Mpoleccopa MUKpornpoueccopHoit cucreMsl Ha MIT K580.
. CTpyKTypa, pekuMbl paboThl MPOrpaMMHUPYEMOTro NapajuienbsHoro uurepdeiica K580

BBS55.

[Tporpammupyemsiii Taiimep K580 BU1S53. CtpykTypa, pexumsl paboThl, PYHKIIMOHUPOBa-
HUE.

burosslii mpoueccop MK 1816BES1, cucrtema komaHn .

Opranuzanys IpocTpaHCTBA aAPEcOB NaMITH U BHeIIHUX ycrporcTts MIT K580.

dopma 1 CTPYKTypa KOMaH/I.

Crioco6s1 agpecarnu Mukponporeccopa K580. Ilpumepst acceMOnepHbIX KOMaHI C peru-

CTPOBOM U MPSAMOM aipecarnen.

Crioco0w1 agpecariuu Mukpornpoieccopa K580. [Ipumeps! acceMOnepHbIX KOMaH/I ¢ HEMO-
CPEACTBEHHOMN U KOCBEHHO-PETUCTPOBOM aapecaluei.

Crioco6s1 BeIOOpa azipecoB 3Y u mopToB BBoAa-BeiBoAa MII-cuctemsr Ha 6aze K580.
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[TpoexkTupoBaHue BEIMUCIUTENBbHOM cucTeMbl Ha 6a3e MITK K580 (mpoexktuposanue 111,
CXEMBI OJKIIOYEHUSI MUKPOCXEM NaMATH U nporpammupyeMbix bBHC).

Crnioco6s1 oomena nnpopmarueid MII ¢ 3Y u ycrpolicTBamu BBo1a-BbiBoJa. CpaBHHUTENb-
Hasl OLIeHKa CII0c000B OOMEHa.

Pazpaborars parmMeHT nporpammel ooMeHa uapopmaiiuu MII ¢ BHEITHUME YCTPOIHCTBA-
Mu. Tun Mukporporeccopa onpeaenseT cTyieHT. JlaTe CTPYKTypHYIO CXEMY.
[TpoexTrpoBaHNe BRIYUCIUTENBHBIX cicTeM Ha 6aze MITK KP580.

Pa3pabotaThk parMeHT nporpaMmsl C UCIOJIb30BAaHUEM aCHHXPOHHO-IIPOIPaMMHOI0 00-
MeHa nH(popMaIuei. Tun MEUKpompoIiieccopa onpeneisier CTyIeHT. JlaTh CTpyKTypHYIO
CXEMY.

MeTtobl TpeoOpa3oBaHysl JECATUUHBIX YMCEN B ABOUYHBINA, BOCBMEPUYHBIN U ILIECTHAILA-
TEPUYHBINA KOJI.

MeTtobl npeoOpa3oBaHMsl JBOMYHBIX, BOCbMEPUYHBIX U IIECTHAATEPUYHBIX YUCEI B Jie-
CSITUYHBIE.

[Tpsimoii, 0OpaTHBIN M TOTIOIHUTEIBHBIN KOJ| IBOMYHBIX YHCEI.

JIBOMYHO-1eCATUYHBIN KOJ. Apr(MeTHYECKHE ONepali B 0OPaTHOM U JIOMOJIHUTEIIEHOM
JIBOMYHO-/IECATUIHOM KOJIE.

[Tpumep opranuzanum nemudpanny aIpecoB BHEIIHUX YCTPOWCTB M MUKPOCXEM MaMSTH.
[TonsTHE O pa3faenbHON U COBMECTHOM KapTax aJpecaluH.

[TporpammHO peanu3oBath Jjorudeckyio GpyHkimo «JIN-HE» (Ha 6aze YMK-80).
[IporpammHuO peanu3oBath oruueckyro GyHkimo «M-HE» (Ha 6aze YMK-80).
[IporpaMMHO peann30BaTh JIOTHUECKYI0 QyHKIHIO0 «M» (Ha 6a3e YMK-80).

[IporpamMmHO peann3oBaTh GYHKIHIO «HepaBHO3HaYHOCTH (Ha Oaze YMK-80).
Pazpaborates MIIC nmycka acCHHXpOHHOI'O IBUTraTens ¢ pa3HbIM POTOPOM B OJIHY CTYIIEHb B
GyHKIIMM CKOpOCTHU. J[aTYMK CKOPOCTH aHAJIOTOBbIH.

Mertons! agpecannu MukpokoHTposuiepa 1816BES1. ITpumeps! accemOaepHBIX KOMaHI.
[Tonkmounte kK cucreMHoi Maructpanu MII-cucremsl, noctpoennoit Ha MK 1816BESI,
MHUKpocxeMy namsatu. OnpenenuTe 1uana3oH aJpecoB, B KOTOPOM JIEXKUT MUKPOCXEMa.
[Tonkimounte k cucreMHoil maructpanu MII-cucremsl, noctpoennoit Ha MIT K580, muk-
pocxemy namsaTu. OnpeaenuTe IUana3oH aJpecoB, B KOTOPOM JIEKHUT MUKPOCXEMA.

Anpo cucremsl Ha 6a3e K1816BES1 B pexxume paOoThl ¢ BHEIIHEN NaMSThIO.

Cxema nogxiaroyenus BaernHeil mamsatu K1816BES].

[Monxrouenue BHemHUX ycrporictB K OMOBM K 1816BES].

Cxema nogxmouyennss kK OMOBM K1816BES1 mukpocxem [T KPS80BBSS5 u Taiimepa
KP580BI53.

Mertoabl U cpeacTBa yrpaBieHHs BBOAOM-BBIBOIOM JaHHbIX. OCHOBHBIE BHJIbI OOMEHa
naHHbIX. OOMEH JaHHBIMH C BHYTPEHHEH CUHXPOHHU3AIHUEH.

[TporpamMMHoO-ympaBisieMblii 0OMeH TaHHBIMH.

[TporpaMMHBIif 0OMEH JaHHBIMU IO KOMaHJaM YCJIOBHOTO Tepexo/ia (aCHHXPOHHO IPo-
IpaMMHBII 0OMEH).

OOMeH TaHHBIMU IO cUTHaNIaM npepbiBaHus padboTel MII ot BHentHuX ycrpoiicts. O6MeH
JTAHHBIMM B KaHaJIe TIPSMOTO JOCTYIa K MaMsATH.

Cucrema npepeiBanuiit MK K1816BES|. [Iponienypa npepbiBanus. Buabsl npepbiBaHus.
ITonsiTve BEKTOpaA NpEpHIBAaHUS.

Hasznauenue perucrpos MK K1816BE51 TMOD u TCON.

Peructpsl pazpemenus npepbiBanus U npuoputera npepbiBanusg MK K1816BES].
Cucrema TaiimepoB MK K1816BES51. Pexxumsl pabots! TaiimepoB MK K1816BES1.

Bormpochkl kK mpomMeXyTOYHOM aTTecTanuu 7 ceMecTp (9K3aMeH)

1.
2.

Apxurektypa MK ATtiny 2313 u ATmegal28.
Metonpt anpecarmu a1t MK AVR ¢upmer Atmel.
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Cucrema taiimepoB MK AVR ¢upmer Atmel. Pexxumbr paboTh! TaliMepa: HOpMaTbHBIH;

copoc npu cosnaaennn, 1IMM (Fast u Phase Correct PWM).

Kondurypuporanue nmopros BBoja/BeiBoga MK AVR.

[TocnenoBarensublil uHTEpdeiic SPI ATmegal28..

Monymns AT MK ATmegal28.

Opranuzaius ureHus u 3anucy nanabix B EEPROM-— namstt MK AVR - dupmer Atmel.

Buemraue npepeianust MK ATtiny 2313 1 ATmegal28. Peructpsl ynpasieHus u (iaaros

MIPEPbIBAHUMN.

9. Apxurexrypa MK MC68HC11EDO.

10. Meroast agpecarin MK MC68HC11E9.

11. Cucrema nipepriBaaniit MK MC68HC11E9. Peructpb! ynpapieHus: BHCITHUMU ITPEPHIBAHU-
SMHU.

12. IIporpammupyemsbiii Taiimep MK MC68HC11E9. Peructps! ynpasnenus u ¢aro npepbl-
BaHMI1 TaliMepa.

13. Iporpammupyemsiii Taiimep MK MC68HC11E9. ®ynkimy BXoqHOM (HUKCAH (BXOAHOTO
3axBaTa) U BBIXOJAHOTO CPaBHEHHSL.

14. Ananoroso-uudposoii mpeodpazoBareasr MCO68HCI1E9.

N Ok

Bormpock! k npomMexyTOuHOM aTTecTanuu 8 ceMecTp (IK3aMeH)

1. OcoOeHHOCTH MOJIKITIOYEHUSI KHOMOK, OJIOK-KOHTAaKTOB KOHTAKTOPOB M KATYIIEK MPOMEXKYTOU-
HBIX pelie K mopTaM BBojia-BeiBoga ATmegal28.

2. Ocobennoctu opranu3anuu oOMeHa o npepsiBanuio st ATmegal2s.

3. [Togxmouenue BHemHero taimepa KS80BUS3 k mopram BBosa-BeiBoga ATmegal28.

4. TTonxmouenne SPI ycrpoiicts k ATmegal28.

5. [IpumMep nporpaMMHUpOBaHHs OIIPOCA aHAJIOTOBOIO CUTHAIA, oAkItoueHHoro Kk SPI ALIIT.

6. [Ipumep mporpaMMHpOBAHHUS OINPOCA AHAJIOTOBOTO CHTHAJNA, MOAKIIOYEHHOTO K BCTPOSHHOMY
AT ATmegal28.

7. Ilpumep nporpammupoBanust BeiBoAa JaHHBIX B SPI ITAITL.

8. IIpnOnmxeHHbIe METOBI CHHTE3a NMEePEeAaTOYHbIX (GYHKIMNA HUPPOBBIX peryasTopos. PazpaboTka
ITOPUTMOB PETYIIUPOBAHUSL.

11.1.3. MeToanyecKue yKa3aHUA K KYPCOBOMY NMPOEKTHPOBAHUIO
MeTtoandeckue yka3aHus sl KypcoBoil paboThl pa3melnieHbl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject id/1584.

11.1.4. 3ammTa KypcoBOro npoexkrta/ padorsl.
Pe3ynbrarhl 3aliuThl KypcOBOrO MIpoeKTa/ padOThl BBICTABISIOTCS IO MATHOAIIBHOW CHUCTEME
ouenuBanus ("ommyHo", "Xopomio", "yIOBIETBOPHUTENIHbHO", "HEYHOBIETBOPUTENBHO") € MpO-
CTaBJICHHEM KOJIM4YecTBa 0ayuioB, HAOpaHHBIX B COOTBETCTBUU C 0aJUIbHO-PEUTHHIOBOI CHCTEMOIA.

[TepedyeHs BOMPOCOB K 3aIIMTE KypCOBOTO MPOEKTA /pabOThI

Pexxum poctyma https://edu.nntu.ru/ Kypc: Mukponponeccopusie cuctemsl 4. 3 (CrsiazeBckas
K.IT.)

https://edu.nntu.ru/subject/index/card/subject_id/1584.
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PernameHT npoBeneHus TEKylero KOHTpPoJIs B ¢opMe KOMIbIOTEPHOI0 TeCTHPOBAHUA

KoJj-Bo 3anannii B 0anke
BONPOCOB

Koxa-Bo 3aganmuii, npeanb-
SIBJISIEMBIX CTYEHTY

Bpems Ha TecTn-
pOBaHUE, MHH.

He MeHee 90 WIn yKa3bIBaroT
KOHKPETHOE KOJIMYECTBO Te-
CTOBBIX 3aJlaHUM

15

20

[TonHbIi (GOHIT OIIEHOYHBIX CPEIICTB TSl IPOBEIACHIS IPOMEKYTOUHOM aTTeCTAIluU B OpME KOM-
MBIOTEPHOI0 TECTUPOBAHUS pa3MelleH B 0aHKe BOIPOCOB JaHHOro Kypca aucuumminael B CO E-

Learning 4G
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