MHUHOBPHAYKHU POCCHUHA
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICIIET0 00pa30BaHUsI

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. Aunexceea» (HI'TY)

O0pa3oBaTebHO-HAYYHBIH HHCTUTYT A1eKkTpodHepretuku (MHIJI)

(HOHHOC 1 COKpAII€HHOE HAa3BaHUE UHCTUTYTA, pCAJIM3YIOIIETO JaHHOC HanpaBneHMe)

[IOKyMeHT noAnucaH 31eKTPOHHOM NOANUCHI0
B CUCTEME 3/IeKTPOHHOTO JlOKyMeHToobopoTa
HITY um. P.E. Anekceesa

CBEAEHWA O CEPTUPUKATE 3N

CepTtudmkar 6120503c70676ec41314b02ec665da7b74e569ch
Bnageney, WUBalwkKuH EBreHunii FleHHagbesuY
[eincteutenen ¢ 14.01.22 no 14.04.23

//\
7,/ 4

YTBEPX/IAIO:
JIMpEeKTOp MHCTUTYTA:
HapsenkoB A.b.

noanuce PO

“01” aBrycra 2021 r.

PABOYASA ITPOTPAMMA JIUCIHHAIIJIMHBI
51.B.0J1.6 MUKPOIIPOIIECCOPHBIE CUCTEMBI B DJIEKTPOIPUBOIAX

(MHIEKC 1 HANMEHOBAaHHE AUCIUILIMHGI 10 Y4eOHOMY IUIaHY)

JJI1 TIOATOTOBKH MAaruCTpoB

Hanpasnenue noarorosku: 13.04.02 DnekTposHepreTuka U JIEKTPOTEXHUKA

HaHpaBJ’IeHHOCTbI ]_[I/I(i)pOBLIC CHUCTCMBI YIIPABJICHUS 3JICKTPOIIPHUBOJI0OB

®opma 00yueHHs: ouHas

"o Havasia moArOoTOBKH 2020, 2021
Brimyckaromas kadenpa OIIA
Kagenpa-pazpaborunk OITA
O0beM TUCIUTINHBI 216/6
94acoB/3.¢.

[TpomexyTouHasi aTTecTalus SK3aMeH

Pazpaboruuk: Cnsanzesckast K.I1., k.T.H., TO1IEHT

Hwxnuit Hosropoa, 2021 r.



PaGouas mporpaMMa JUCIUIUIMHBL: pa3paboTaHa B COOTBETCTBUH ¢ DenepanbHbIM roCy1apCTBEHHBIM
o0pa3zoBarenbHBIM CTaHAAapTOM BbIciero obOpazoBanus (PI'OC BO 3++) mo HampaBlieHHIO
noarotoBkd 13.04.02  DnexkTposHepreTMka U AJIEKTPOTEXHHKA, YTBEPXKIEHHOIO IPUKA30M
MHNHOBPHAYKHN POCCHUU 28 deBpans 2018 roma Nel47 Ha ocHOBaHMM Y4YeOHOTro IUTaHA
npusstoro YMC HI'TY

npotokoi ot 03 nexabpst 2020 r. Ned

PaGouas mporpamMmma onoOpeHa Ha 3aceanuu kadeapbl TpoTokon oT «03» uroHs 2021 r Ne 7
3aB. kadenpoii 1.17.H., noneHT JlapbeHkoB A.b.

(moamnuce)
[IporpamMma pexoMeH10BaHa K YTBEPKIEHUIO yUYeHbIM coBETOM uHCTUTYyTa MTHOIJI,
poTokoa oT «07» uronsa 2021 r. Ne 1

Pabouas nmporpamma 3apeructpupoBana B YMY Ne13.04.02-u-7
Hauvaneauk MO




1. Oraasjenue

1. HEJHA U 3AJAYN OCBOEHUS TUCHHUIIIIAHDBI ............c.cooviiiiiiiie e 4
1.1 HEJTb OCBOEHUS JIMCIIUTIITHIHBL: ... .vvet e ittt e ssiieee s sittee sttt e e sstea e ssbae e s sstaee s ssteaessstbe s s snsbeeesnbeassnnbbeeesnsteeesnnnes 4
1.2. 3ATAYN OCBOEHUS JIUCUUATUTAHBI (MOJTYIISI): 1evveviententesiestesiesueeseeseeseeseeseessessesseensesesseessessessessesnsessessensenes 4

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJILHOM IPOTPAMMBI......................... 4

3. KOMIIETEHIIU OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJbBTATE OCBOEHUSA

JUCHUITIIAHBI (MOILY JIST).....ooiiii ittt tee sttt ste e s e e st e e s beeasbe e s s beeanbeesnbeeanbeessbeeanbeessbaesnbeesnbeesnseean 4

4, CTPYKTYPA U COJAEPKAHUE JUCITHIIIIAHDBI .............ccooeoiiieiie et sne e 9
41. PACHPEAEJEHUE TPYJIOEMKOCTH JUCLIATIJIMHBI ITO BUIAM PABOTIIO CEMECTPAM .......uvvieeivieeeccvveeeenns 9
4.2. COJIEPXKAHME JUCLIMIUIAHBI, CTPYKTYPUPOBAHHOE ITO TEMAM .....cccvviiiiiieiiiiiirrieeeeessesnrrneeseessesnssnneeess 10

5. TEKYLIIUN KOHTPOJIb YCHEBAEMOCTHU M IMPOMEXKYTOYHASI ATTECTALUS I10

HUTOTAM OCBOEHMUS JUCIIHIIIITHDBL. ...........ccooiiiiiiiieiiece et ste e sae e ee e snaestaeste e e esaeennennees 15
5.1. THUIIOBBIE KOHTPOJIBHBIE 3AJIAHUS WA UHBIE MATEPUAJIBI, HEOBXOJUMBIE JJIs1 OLIEHKU 3HAHWIA,
VYMEHUI U HABBIKOB U (MJTH) OTIBITA JESTEIIBHOCTH ... ecvteveeneenieseestessesseeseessessessessessessessesssessessessessessessesssensessens 15

HUIIKC-4.2. CHIOCOBEH PA3PABATBIBATH ITPOEKTHYIO JOKYMEHTAIIUIO HA PA3JIMYHBIX

CTAJIUSIX IPOEKTUPOBAHUSI OFBEKTOB TIPO®ECCHUOHAJIBHOM NESITEJBHOCTH.............. 18

6. YUYEBHO-METONYECKOE OBECIIEYUEHUE JUCHUIIJIAHBI .............ccoooooviiiiiiiee e 19
6.1. VUEBHAST JIUTEPATYPA ..uuuutuuuuuuuuuuuutusssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 19
6.2. CIHPABOYHO-BUBJIMOT PAOUUECKAST JIATEPATYPA. .evvvvteeeeererereresesesssssssesssesssssssssssssssssssesssessssssmsmsssmsmm. 19
6.3. TTEPEYEHB XKYPHAJIOB 10 ITPOD®UITIO JACLIATIIIIHBL: .. vvvvveeeeeiiiiiiiieeeeesseitibtreeseessssssssessesssssinsssssssssssssannns 20
6.4. METOINYECKUE YKA3AHMS, PEKOMEHIALIMA U JPYTUE MATEPUAJIBL K BAHSTHSM ....c.oovvveeiiveeee s 20

7. HHO®OPMAINMNOHHOE OBECHEYEHUE JUCIUIIIIAHDBI .............c.ccoeiiiieeeceeceee e 20
7.1. TTEPEYEHB MHOOPMAITMOHHBIX CIIPABOUHBIX CHCTEM 1viiiiiiiiitiiiiieeeeiiiiiniieeeeessssssssessesssssisssssssssssssssnnns 20
7.2. TIEPEYEHB JIMIIEH3MOHHOI'O U CBOBOJHO PACIPOCTPAHSIEMOI'O ITIPOTPAMMHOI'O OBECIIEYEHUS, B
TOM YMCJIE OTEYECTBEHHOI'O ITPOM3BOJICTBA HEOEXONUMOT O JIUISI OCBOEHUS TUCLIAIUIMHBL. ........0eeeeerveennnns 20

8. OBPA3OBATEJIBHBIE PECYPCHBI IJI51 THBAJIUJOB U JIMI{TC OB3 ..., 21

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE, HEOBXOJ/IUMOE JJIsL

OCYHIECTBJIEHUSA OBPA30OBATEJBHOT'O ITPOLHECCA IO IUCIHUAIIJIIMHE .............c.cccovevive, 21

10. METOAMYECKUE PEKOMEHJALIMU OBYUYAIOUIUMCS IO OCBOEHUWIO JUCHUTIJIMHBI2?2

10.1. OBIIME METOJWYECKUE PEKOMEHJIAIIMM JIJIA OBYYAIOIIMXCSA TI0 OCBOEHMIO JUCIWTUINHEI,

OBPA3OBATEJIBHBIE TEXHOJIOTHIM ....eeciuvveeeeiutieeeeiteeeestseeesssseeesatsssesassssasssssssesasssessasssssssssesessssssssanssssessssssesasseeenses 22
10.2.  METOAUYECKUE YKA3AHUS UL 3AHATUN JTEKIAOHHOTO THITA. ....veiiiveeeeeiirieeeereeeesssteeesssveeessvaesessnnnas 23
10.3. METOJMYECKME YKA3AHMS 10 OCBOEHUIO JUCLUIIJIMHBI HA TABOPATOPHBIX PABOTAX......ccvvvveeeennn. 24
10.4. METOJMYECKUE YKA3AHMUS 110 OCBOEHUIO JUCLIMIIIMHBI HA 3AHITUSAX CEMUHAPCKOI'O TUIIA .............. 24
10.5. METOIUYECKUE YKA3AHUS IO CAMOCTOSITEJIBHON PABOTE OBYUYAIOLLIMXCS ...vveievviee et eiveee e eveee e 24
10.6. METOAUYECKUE YKA3AHUS U151 BBITIOJIHEHU S KYPCOBOT'O TTIPOEKTA / PABOTDBL......cvviiiiiiieeeciviee e 25
11. OHEHOYHBIE CPEJCTBA JJIsI KOHTPOJISA OCBOEHUA IUCIIUIIJIMHBI .....................c... 25
11.1.  TUWIIOBBIE KOHTPOJIBHBLIE 3AJIAHUSI WM WHBIE MATEPUAJIbI, HEOBXOJWUMBIE JUISI OLIEHKWA 3HAHHA,
YMEHUIA, HABBIKOB U (UJIN) OIBITA B XOJIE TEKVILEIO KOHTPOJISI YCITEBAEMOCTH ....vvevvevieneeseesenseeeneeneeneesenseens 25
11.1.1. Tunosvie 3a0anus 0N NADOPAMOPHBIX PAOOM ..........crueereeeiriieiieianeesneesreesre s see e sreesreenre e sneenreenneens 25
11.1.2. Tunoguvle 60npocwvl 011 NPOMENCYMOUHOU AMMECMAYUU 8 POPME IKZAMEHA .v.vvvveeeeeirieeieesreeanreennens 25
11.1.3. Memoouueckue yKazauus K KYPCOBOMY HPOCKIMUPOBAHUIO .......cerueeuearerirerieasteassesiesaesnesieesieessesnsesnns 26
11.1.4. 3auuma Kypco8020 NPOEKMA! PAOOMIBL. ............ccccveuiiriiriiiitieieieste sttt 26



1. IIEJIM 1 3AJJAYHU OCBOEHUSA JTUCIIUITJIMHBI

1.1. Ilenb ocBOEHUS AUCLUIIIUHEL

HGHBIO OCBOCHHA OUCHUIUIMHBI SABJIACTCA HU3YYCHHC OCHOBHBIX HPHUHOWUIIOB IIOCTPOC-
HUSI MUKPOIIPOIIECCOPHBIX CUCTEM YIPABICHUS AJIEKTPOIPUBOAAMH Ha 0a3e MUKPOKOHTPOJUICPOB
Y MHUKPOIIPOIIECCOPOB.

1.2. 3anaum ocBOeHMS AUCHUILTHHEI (MOTYJIA):

- pa3paboTKa TEXHUYECKOrO 3aJlaHusi Ha [POCKTUPOBAHUE MHUKPOIPOILIECCOPHBIX
CHCTEM YIPAaBJICHUS AIIEKTPONPUBOIAMHU Ha 06a3e MHKPOKOHTPOJLIEPOB U MUKPOIPOIIECCOPOB;

- pa3paboTka MNPUHIMIHAIBEHOM CXEMbl MHKPOIPOIECCOPHOW CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOJAMY;

- pa3paboTKa MPOrpaMMHOTO OOECHEYEHUS] MHUKPOIPOIECCOPHON CHUCTEMBI YIPaBJICHUS
ANEKTPONPUBOIAMH.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

YyeOHast qucruruimHa « MEKPOITPOIIECCOPHBIC CUCTEMBI B AJIEKTPOIPUBO/IAX)» BKIIOYCHA B
nepeyeHb AMCUUIUIMH BapuaTUBHOM dacTu (dopMupyemMoil yd4acTHHKaMH OO0pa3oBaTeIbHbBIX
OTHOIICHUH), onpenenstommii HanpaeieHHocTh OIlT B1.B.OJI.6 ducnummumHa peanu3yercs B
cooTtBeTcTBUH ¢ TpeboBanusimu OI'OC, OI1 BO u VII.

Hucturnnuna Oa3upyeTrcss Ha CIENYIOIUX JUCIUIUIMHAX B O0BEME MpOrpaMMbI
OakanaBpuata. [IpeamecTByOMMME AUCUUIUIMHAMUA, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs
TUCHUTIINHA  «MUKpPOTIPOIIECCOPHBIE CHUCTEMBI B DJIEKTPONPHUBOAAX» ABISIOTCA «(OCHOBBI
CXEMOTEXHUKN» U «MHUKpPOIPOLIECCOPHBIE CUCTEMBI».

Huctunmuaa  MUKpONpOLIECCOPHBIE ~ CHCTEMBI B DJIGKTPONPUBOJAX  SIBIISETCA
OCHOBOIIOJArawIIe uisi M3Yy4eHUs CIEAYIMMX JUCHUIUIMH: «CHUCTEMbl MPOrpPaMMHOIO
YIpaBJICHUS TEXHUYECKUMU 00beKTaMu», «CUCTEMBI YIIPABIICHUSI SJIEKTPOIIPUBOIOBY.

Pabouas nporpamMmma JUCHUIIIIAHBI ((MI/IKpOHpOI_IeCCOpHLIC CUCTCMBI B JJICKTPOIIPHUBOAAX»
A AHBAJIUWJAOB W JIMI C OrpaHUYCHHBIMH BO3MOKHOCTAMH 310POBbA p33pa6aTI>IBa€TC$I
HHAUBUAYAJIBHO C Y4YCTOM 0coOeHHOCTEH HCI/IXO(i)I/BI/I‘IeCKOFO pa3BUTHA, HWHIAUBUAYAJIBHBIX
BO3MOKHOCTEH M COCTOSHHS 300POBbA TaKHUX o6y11afomnxcz.

3. KOMIOETEHIUM OBYYAIOIIETOCSl, ®OPMUPYEMbBIE B PE3VJILTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

Ta6muma 1- dopmupoBaHue KOMITETEHIIUN TUCITUTUTMHAMUA

CemecTpsl, popMHUPOBaHNUS TUCIUITIIHHBI
Komnerenumu Gepyrest 3 Y4eOHOTO TU1aHa 10 HAalpaBJICHUIO TIOATOTOBKY OakaiaBpa
/cnenMaIrcTa/MarucTpay

HaumeHoBaHHE OUCIUTLINH,
(hopMUpYOIUX KOMIIETEH-

U0 COBMECTHO

1 2 3 4
IIKC-3
Ilpeobpazosamenvnas mex- X
HUKa
Muxponpoyeccopnvie  cu- X
cmeMmbl 8 I1eKMpPOnPUBoOax




HaumeHoBaHHE AUCIUTLINH,
(hopMHPYIOIHUX KOMIIETCH-
LU0 COBMECTHO

CemecTpsl, GopMHUPOBAHNUS TUCLUITIIHHBI

Kommerenmuu 6epyrcst u3 YaeOHOTo IIaHa 1o HalmpaBJICHHIO TIOATOTOBKY OakaiaBpa

/cTienancTa/MarucTpay

1 2 3

4

Asmoxvzamumuwz munoevblx
mMexXHol0cU4YecCKux npoyec-
cos u MEexXHOJI0cUYeCKUx
KOMNJIEKCOB

X X

Cucmemvl  npOZPAMMHOZ0
VApAaGNeHus: MexXHU4ecKumMu
obvexmamu

Komnvromepnoe mooenupo-
8anUe MeXHUUeCKUX cucmem

HpOEK‘mHCl}Z npakmuxka

HpOEK‘mHCl}Z npakmuxka

Ilpedounnomunas npakmuxa

Iloozomoexa « npoyedype
sawumul u 3auuma BKP

<[

1IKC-4

Muxkponpoyeccopnvie  cu-
cmembl 8 INEeKMpPOnpusooax

Cucmembl  NPOSPAMMHO2O
VIPAGICHUS. MEeXHUYECKUMU
obvexmamu

Komnviomepnoe mooenupo-
8aHUe MEXHUYECKUX CUCmeM

KOMnblomeprle, cemeesvle
u MH(ﬁOpMaL;MOHHble MexHo-
Jao2uu

Cucmemvi YnpasneHus.
INEKMPONPUB0A08

Aemomamuueckoe ynpaene-
HUe 91eKmponpu00os

Ilpoexmuas npaxmuxa

Ilpoexmuas npaxmuxa

Ipedounnomnas npakmuxa

Ioozomoexa « npoyedype
sauumol u 3auuma BKP

SIS




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

Tabmuua 2-

Hepequb INIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/IH 10 JUCHUIIIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU PE3YyJIbTaTaMU OCBOCHUS

KOZI U HAMMCHOBAHHEC
KOMIICTCHIIMH

KOZI U HAMMCHOBAHHEC
HHIUKATOpa JOCTHIKE-
HHUS KOMIICTCHIHNH

IInanupyembie pe3ybTaThl 00y4eHHs M0 JHCIUIIIHMHE

OueHo4YHBIE CPECTBA

Texkymero IIpomeskyTOUHOM
KOHTPOJISA aTTecTalun

IIKC-3. Cnocoben ¢op-
MYJIHPOBAaTh TEXHHUECKUE

UIIKC-3.1. Cnocoben
pa3pabarbIBaTh TEXHH-

3HaTh:
- OCHOBHBEIE TpeOOBa-

YMmerb:
- COCTaBJATh TEXHU-

Baanerb:
- HaBBIKAMHM IPAKTH-

TectupoBanue B | Bompochl st ycTHO-
cucreme E-learning. | ro cobecemoBanusi.

3aJaHusl, pa3padaTeiBaTh U | YECKOE 3a/laHNE Ha NMPO- | HUS Ha COCTaBJICHWE | YECKOE 33/JlaHMe Ha | YECKOTO COCTaBIICHMS
UCIIONB30BaTh  CPEICTBA | EKTUPOBaHWE OOBEKTOB | TEXHWYECKOTO 3ala- | MPOEKTUPOBAHHUE TEXHUYECKOro  3aja-
aBTOMATH3alUN TPU TPO- | MpodecCHOHATBHON HUS Ha MPOEKTUPOBA- | MUKPOMPOLECCOPHON | HUS Ha TNPOEKTUPOBa-
€KTUPOBAHMU M TEXHOJIO- | AEATENBHOCTH C IPUME- | HIE  MHKPOIPOLEC- | CUCTEMBI YIpAaBICHUS | HHE MHUKpPOIpOIIEC-
THYECKOU HNOJArOTOBKE | HEHHEM CPEICTB AaBTO- | COPHOM CHUCTEMBI | 3IEKTPOINPHUBOIOM; COpHOH CUCTEMBI
MPOU3BOJICTBA MaTH3alluu yIpaBJIeHUs IEKTPo- | - pa3palaTbIBaTh | yNpaBICHUS 3IEKTPO-
MIPUBOIOM; MHUKPOIPOLIECCOPHBIE | IPUBOJIOM, IIPUMEHE-
- NPUHLUIBI TOCTPO- | CUCTEMBl YNPABICHUS | HUS  CHEIHAIU3UPO-
€HMsT MHKpOIIpOIleC- | AIEKTPONPUBOJAMH; BaHHOT'O IIPOrPaMMHO-
COPHBIX CHUCTEM 3JIEK- ro obecneueHus JyIt
TPOIPUBOJAMH; OTJIaAKH pabOThl MHK-
POIIPOLECCOPHBIX  CH-
CTEM
NIIKC-3.2. CrocobeH | 3HaTh: Ymern: Baagers: TectupoBanue B | Bonpocs! ans yctHO-
paspabaTbiBaTh M aHa- | - METOJBI SKCIIEPTHON | - TNPOBOJAWTH  3KC- | - npakTHyeckuMu | cucteme E-learning. | ro cobecenoBanust.
JM3UPOBaTh 00OOIIEH- | OLGHKH  IMPOEKTHO- | MEPTHYIO OLICHKY | HaBbIKAMHM  JKCHEPT-
HbI€ BAapUAHTBl TEXHU- | KOHCTPYKTOPCKUX MPOEKTHO- KOHCTPYK- | HOM OLEHKH HPOEKT-
YECKUX pELICHUH, | PEIIEHUH MUKPONPO- | TOPCKUX pELIeHUH | HO- KOHCTPYKTOPCKUX
HaXOJWUTh KOMIIPOMHC- | IECCOPHBIX ~ CHUCTEM | MHUKPOIPOLECCOPHBIX | PEUICHHH MHKPOIpPO-
CHBIE PEIICHHUS B YCIO- | YIPaBJIEHUS 3JIEKTPO- | CUCTEM YIIPABICHMS; | LIECCOPHBIX CHCTEM
BHUAX  MHOTOKPUTEPH- | IPUBOJAMH, - pa3pa0aTbIBaTh | yNpaBlIeHUsl 3JIEKTPO-
QIPHOCTH W Heollpese- MMHUTAIMOHHBIE  MO- | IPUBOJAMH
JICHHOCTH, OTPENEIsTh JETH  MHUKpOIIPOIIEC-
ONTUMAIIbHBIE napa- COPHBIX CUCTEM
METPBl U PEXUMBI 00b- YIpaBJIEHUS DJIEKTPO-
€KTOB IpOQecCHOHAITb- IPUBOJIAMU;

HOU JACATCIBbHOCTHU




IIKC-4. Cnocoben mpoek- | UTIKC-4.1. CnocobeH | 3narhb: Ymern: Baanern: TectupoBaHue B | Bonpocs! m1st ycTHO-
THPOBaTh OOBEKTHI MPO- | MPUMEHSTH METOJBI | - METOABI CO3JaHWs | - MPUMEHATH CIEIHa- | - HaBBIKAMU Wcmonb- | cucreme E-learning. | ro coGecenoranms.
(eccuonanbHOl JeATeNb- | CO3AaHMA M aHANM3a | MOJENeH, MO3BONAIO- | IM3UPOBAHHOE INPO- | 30apus  CIEIHATH3H-
HOCTH MOJeNield,  TO3BOJISIO- | IMX MPOTHO3UPOBaTh | rpaMMHOE obecrieue- POBAHHBIX AKETOB
WUX  MPOrHO3MPOBATH | CBOMCTBA M MOBEAC- | HUE JUIS OTIANKH PA- | nopcna iirx KOMITBIO-
CBOWCTBa W TMOBEACHHE | HUE  MHUKpOIMpOIec- | 60TBI  MHKPOIPOILEC- TEPHEIX IPOTPAMM U1
00BEKTOB  MPO(ECcCHO- | COPHBIX CHCTEM | COPHBIX CHCTEM;
HaJIbHOM AEATEILHOCTH | YIPABIICHUS DIEKTPO- | - OCYLIECTBISTH BBI- MMHTAITHOHHOTO MO
MIPUBOJIAMU; 6op  omruManpHoro | ACTMPOBAHIA TOBEAC-
- THIOBBIE pemeHus | PelIeHHs 1o moctpo- | HHA - MHKporponec-
aBTOMAaTHU3allMU dJiek- | CHUI0O MHUKpOMpouec- COpHBIX cnereM
TPONPUBOIOB  mpo- | COPHBIX cucreM | YNPABICHUS 3JICKTPO-
MBIILICHHBIX  Mexa- | YMPABICHHA aBTOMa- | NPUBOJAMH,
W3MOB  Ha  ocHope | TABAIWAH DICKTPOTIPH- | - HABBIKAMH MPOEKTH-
MHKPOTIPOIIECCOPHOM BOAOB- POBaHUA — MHKPOIPO-
TCXHUKIL LIECCOPHBIX  CHCTEM
YIPaBICHUS 3JIEKTPO-
MPUBOAMH;
- MPaKTHYSCKUMHE
HaBBIKAMU 10 pa3pa-
0OTKE CHCTEM aBTOMa-
TH3ALUU DJIEKTPOIPU-
BOOB IMPOMBIIIJICH-
HbIX MECXAaHU3MOB Ha
OCHOBE MMKPOIPOLEC-
COPHOM TEXHUKH.
HIIKC-4.2. CmnocobeH | 3HaTh: Ymern: Baaners: TectupoBaHue B | Bonpocs! mist ycTHO-
pa3pabaTeiBaTh MPOEKT- | - OCHOBHBIE TPeOOBa- | - COCTABNAThH NMPOEKT- | - HaBRIKAMH TpakTu- | cucteme E-learning. | ro cobecemoBanmus.
HYIO JIOKYMCHTALMIO Ha | HUsL JUISL PaspalOTKU | HYHO JOKYMCHTALMIO | yeckoll  pa3paGoTKu
Pa3IUYHbBIX CTajMsAX | MPOCKTHOM JIOKYMEH- | MHKPOTPOLICCCOPHOM | noexrHOM  10KyMeH-
MPOEKTUPOBaHKUS  00b- | TAl[MM MHUKPOIMPOIEC- | CUCTEMbI YIPABJICHHS TAIMH  MHKDOTIPOTIEC-
€KTOB MpOoQecCHOHAb- | COPHOM CHCTEMBI | BJIEKTPOIPUBOJIOM

HOU JACATCIBbHOCTU

yIpaBJIEHUsS IEKTPO-
MIPUBOIOM

COpHOI
YIOpaBIEHUS JIEKTPO-
MPUBOJIOM;

CHUCTEMBI

Tpynosas ¢pynkuus: 40.180 C/01.7 Pa3zpaboTka KOHLIENIIUU CUCTEMBI 3JIEKTPOIIPUBOIA




Kpamudukanuonusie TpedoBanus k T:
Tpynosble neiicTBus:
- pa3paboTKa TEXHUYECKOTO 3aJIaHus Ha MPEAMPOSKTHOE 00CIeIoBaHNEe 000PYIOBAHUS, Il KOTOPOTO pa3pabaThiBacTCs MPOCKT CUCTEMBI AJICKTPO-
MIPUBO/IA;
TpynoBblie ymeHusi:
- OCYIICCTBIISITh TTIOCTAHOBKY 3aJ1a4i PaOOTHHUKAM Ha MPOBEACHUE 000PYAOBaHUS, ISl KOTOPOTO pa3padaThiBaeTCs MPOSKT CUCTEMBI SJIEKTPOIIPHUBO-
Ja v pa3paboTKy OTAETbHBIX YaCcTEH 3TOTO MPOEKTA;
TpynoBble 3HAHUSA:
- MpaBWJIa TEXHUYECKOM SKCIUTyaTalluy 3JIEKTPOYCTAaHOBOK IMOTPEOUTEIIEH;
- MPaBHJIa YCTPOMCTBA IEKTPOYCTAHOBOK;
- IporpaMMa, UCTIOIb3yeMas ISl HAIMMCAHUS U MOIU(UKAIINA JOKYMEHTOB, BBITIOJTHEHUS PacUCTOB;
- CHCT€Ma aBTOMATH3WPOBAHHOTO TIPOSKTHPOBAHUS.



4. CTPYKTYPA U COAEPKAHUME JUCHUIIJINHBI

4.1. Pacnpenenenne TpyJOEMKOCTH JUCIUIUIMHBI [0 BUIAM PAabOT MO CEMECTPAM

OO6mast Tpy10€MKOCTh IUCIUILTUHBI cocTaBisAeT 6 3a4.e. 216 gacoB pacrpeneneHue da-
COB I10 BUJIaM paboT ceMecTpaM MpeCTaBlIeHo B Tadiuie 3.

Tabnuna 3.
TpyroéMkocTh B yac
Buj yueoHoii padoThI Bcero B 1.4. mo ce-
qac. MecTpam
Ne cem 1
®opMaTt U3yuyeHH sl JUCIUIIHHBI C UCMOJIb30BaHUEM DJIEMEHTOB
JIEKTPOHHOT0 00y4EHUs
OO01mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4€OHOMY IUIaHY 216 216
1. KontakTHas padora: 76 76
1.1.AynutopHasi paboTa, B TOM 4HcJie: 68 68
3aHATHUSA JeKIIMOHHOTO THMa (JI) 17 17
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npakT. 3aHATUS U JIp) 17 17
naboparopusie padbots (JIP) 34 34
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 8 8
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3ammuTa) 2 2
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIMHU IO AUCIUTUTUHE 4 4
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTosiTesabHasi padora (CPC) 95 95
pedepat/acce (MOAroTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHast paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) 36 36
CaMOCTOATENIbHOE U3YYCHHUE Pa3iesIoB, CAaMOIOATOTOBKA (ITpopadboTH 59 59
Ka ¥ MOBTOPEHUE JIEKIIMOHHOTO MaTepualla U MaTrepHuasa yueOHUKOB
1 y4eOHBIX TOCOOUH, MOATOTOBKA K JIAOOPATOPHBIM U MPAKTUYECKUM|
3aHATHUSIM, KOJUIOKBUYM H T.J.)
IoaroroBkKa K 3Kk3aMeHy (KOHTPOJIb) 45 45




4.2.

CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Tabmuna 4 -Conepkanve AUCHUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM JUISI CTYICHTOB OYHOT'O 00Yy4YCHHUS

Bunnl yuedHoii pa-
IInannpyemsie
(konT on[y)[y eMbic) Gorut (3a0) Peasusauna B | HaumenoBanue
1
poaupy Konrakrthas [, 4, HanMeHoBaHMe ucnoab3ye- | pamkax Ilpak- | paspa6orannoro
pe3yJIbTaThl 0CBO- padora E 5 .
& g MBIX AKTHBHBIX H HHTEPaK- THYECKOii moa- | DJIEKTPOHHOIO
enus: xkox YK; HaumeHnoBaHue pa3aesioB, TeM 1 =R Bupg CPC
A PxB5 THBHBIX 00pa30BaTeJbHbBIX TOTOBKH Kypca (Tpyao-
OIIK; IIK u wHau- = LEZES ¢ .
= 2 EI R s § TeXHOJIOT Mii (TPpya0eMKOCTh | €MKOCThb B Ya-
KaTOPBI 10CTHKe- = = > L Al
. % 2K 9 E o3 B 4acax) cax)
HMSI KOMIIeTeH Uil ©S 8 =K B
= FREDS
3 -~}
1 cemecTp
ITKC-3 Pa3gen 1. Beenenue B si3bik Cu
UIIKC-3.1
UIKC-3.2 Tema 1.1. Tumnsl nepemennsix. Oonacts | 0,5 0,5 | moaroroska [ly6nuynas mpe3eHTanus IIpo-
MKC-4 BUAMMOCTH mepeMeHHor. O0yacTh pas- JICKIUSM eKTa.
UMKC-4.1 MEIICHUsT TIepeMeHHONW. Peructpsl cre- [6.1.1],
UTKC-4.2 [IMaJIbHOTO HAa3HAUYEHHS MHUKPOKOHTPOJI- [6.1.2]
nepa SFR.
Tema 1.2. Onepanuu ¢ nepemerasiMu u | 0,5 0,5 | moaroroska [ly6nmuuHas mpes3eHTanys Ipo-
perucrpamu MUKPOKOHTpPOJLIEPA. JICKIMAM €KTa.
Apudmeruxa u noruka s3pika Cu. [6.1.1],
[6.1.2.]
Tema 1.3. Onepatops! si3b1ka Cu. 1 0,5 | moaroroska ITybnuunas npeseHTanus npo-
JICKIIUAM eKTa.
[6.1.1],
[6.1.2.]
Tema 1.4. Hasznauenwme, crpykrypa u | 1 0,5 | moaroroska [ly6nmuanas mpe3eHTamms Ipo-
opopmiernne QyHKmmA. DyHKIHA 00- JICKIHSAM eKTa.
paborumka mpepbBaHus. CTpykTypa [6.1.1],
MPOTPaMMBI. [6.1.2.]
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Buasbl yue6Hoii pa-

(K(f:['];a];?:lyenz:::]e) Borer (1ac) Peanuszauusa B | HaumeHnoBanue
poaupy Konrakrhas |, e HanMeHoBaHMe ucnoab3ye- | pamkax Ilpak- | paspa6orannoro
PE3yIbTATRI 0CBO- pabora S O 3 MBIX AKTHBHBIX H HHTEPAK- | THYECKOii 0a- | DJIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM i, & 58 BuaCPC 6 )
OIIK: I1K 1 mrn- - E o :E = B8 THBHBIX 06pa3oBaTe/bHbIX TOTOBKH Kypca (Tpyno
i SEREZEs R TEXHOJIOT Hii (TPYI0EMKOCTL | €MKOCTb B Ya-
KaTOPbI 10CTHke- EBELSES : B uacax) cax)
HHUS KOMIIeTeHIHii =~ ESEE B g
E o =
IIpakTnueckoe 3ansaTue Nel 2 2 MOATOTOBKA
[IporpammupoBaHre MHUKPOKOHTPOJLIE- 113
pa ATTiny2313 na s3bixe Cu EG-l-l-},
6.1.2.
JlaGopaTtopnass  paGora Ne 1. 4 4 Ioxaroroska
IIporpamMmmupoBaHe MHKpPOKOHTPOJLIE- JIP
pa ATTiny2313 ua s3eike Cu B Code [6.4]
Vision AVR
[IKC-3 Pa3gen 2. MukpoxkoHTpossiepsl MSP430
ggﬁg_g; Tema 2.1. Xapakrepuctuku wMukpo- | 0,5 0,5 | moaroroeka [lybnmuyHas mpe3eHTalms IIpo-
[IKC-4 KOHTpoJuepoB ceMmeiictB MSP430x1xx JICKIHSM eKTa.
MITKC-4.1 1 MSP430x2xx [66'1151']
UIIKC-4.2 E614}
Tema 2.2. LentpamsHoe mporneccoproe | 0,5 0,5 | moaroroeka [lybnmuaHas mpe3eHTalms Ipo-
ycrpoticto (LIITY) J[IgKJI.H;II.ﬂiVI eKTa.
[6.1.3]
[6.1.4.]
Tema 2.3. [TopTel BBOJa-BhIBOAA U afa- | 1 1 IOArOTOBKA ITybnuunast mpes3eHTanus Mpo-
pecCHOE IPOCTPAHCTBO J[IgKZII.H;II.ﬂiVI €KTa.
[6.1.3]
[6.1.4.]
Tema 2.4. Cucrema KomaHg ¥ Metonsl | 1 1 IOArOTOBKA ITyOnuanass mpe3eHTanus Mpo-
aapecanuu J[nglmiﬂiw eKTa.
[6.1.3.]
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Buasbl yue6Hoii pa-

(KOHEIJ;:];?II:I}[I)‘;’BZ;):EIC) Konf;;:; ;(:laﬂ. : Peamuzanus B | HammeHoBaHue
s HaumeHoBaHHe HCHIOJIb3Ye- pamkax IIpak- | paspaGoranHoro
Pe3yIILTATEL 0°B0- padora 5 S MbIX AKTHBHBIX H MHTEPAK- | THYECKOii 110~ | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM i, & 58 BuaCPC 6
OIIK; TTK u wiu- = L @ :E = B8 THBHBIX 06pa3oBaTe/bHbIX TOTOBKH Kypca (Tpyno-
SEREZEs R TeXHOJIOT Hii (TPY10eMKOCTb | €eMKOCThb B 4a-
KaTopbI 10CTH:Ke- ZEBEEL L el
HUS KOMIeTeH Ui S B R EREE B Hacax) cax)
S R E |:= 2D S
[6.1.4.]
IIpakTunueckoe 3ansaTue Ne2 2 2 MOArOTOBKA K
Hacrpoiika nmoptoB BBOAa-BeiBoga. Cu- I13
CcTeMa KOMaHJ 1 METO/bI aJpecaruu [6.1.3.]
[6.1.4.]
Tema 2.5. Onucanue pabotsl B mpo- | 1 1 noaroropka K | [lyGnuyHas mpeseHTanus Ipo-
rpammax PROTEUS u IAR JICKIIAM €KTa.
[6.1.1]
[6.1.3]
[6.1.4.]
JlabopaTtopnass  padora Ne @ 2. 4 4 IToaroroBka k
DYHKIIMOHUPOBAHHE MHKPOKOHTPOJLIC- JIP [6.4]
pa MSP430F1611 cemeiictea MSP430
¢upmber TEXAS INSTRUMENTS. Ap-
XUTEKTypa, METOJBl aJpecanuu, CHUcTe-
MBI KOMaH]|
Tema 2.6. OcHOBHOW MOAYNb TakTUpo- | 1 1 MOJIrOTOBKA [IybnmuyHas mpe3eHTalms Ipo-
BaHUsA K JICKIHUAM eKTa.
[6.1.1.]
[6.1.2]
[6.1.3.]
Tema 2.7. Cucrema npepbiBaHuii U Taii- | 6 6 noaroroska K | [lyGnudHas mpeseHTanys Ipo-
Mep A JICKIHAM eKTa.
[6.1.1]
[6.1.2.]
[6.1.3.]
IMpakTuyeckoe 3ansaTHe Ne3 7 6 MOATOTOBKA K
Opranu3anus mpepblBaHUi OT BHEIITHUX 113
COOBITHIH. [6.1.1]
Peanm3anusi BpeMeHHBIX 3aJIepKeK Ha [6.1.3]
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Buasbl yue6Hoii pa-

(KOHEIJ;:];?II:I}[I)‘;’BZ;):EIC) Koﬂf;:;’; ;(:laC). : Peamuzanus B | HammeHoBaHue
2 > HaumeHoBaHMe HCTIOJIB3Ye- pamkax [Ipak- | pazpaGoranHoro
PE3yIbTATRI 0CBO- pabora 55§ MBIX AKTHBHBIX H HHTEPAK- | THYECKOii 0a- | DJIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM i, & 58 BuaCPC 6
OIIK; ITK w wmu- = E o :E z B35 THBHBIX 06pa3oBaTelbHEIX TOTOBKH Kypca (Tpyno-
SRZESR S § TEeXHOJIOT Hii (TPY/10eMKOCTh | €MKOCTb B 4a-
KaTOPbI 10CTHIRE 2 EE¢& 3 E ?E B yacax) cax)
HHUA KOMIIETEeHINH = g 3 ;:,r; 3 3 r
Taiimepe A. [6.1.4.]
JlaGopaTopHas padora Ne3. 16 12 | IloaroToBka K
DYHKIIMOHUPOBAHHE MHKPOKOHTPOJLIC- JIP [6.4]
poB MSP430F1611 u MSP430F249.
CucTtema npepeIBaHUN U TaiiMepoB
Tema 2.8. J/Ipenaauatupaspsaasiii ALIT | 3 4 noaroroBka K | [lyOnmuunasi mpeseHTalus Hpo-
JICKIIUAM eKTa.
[6.1.1.]
[6.1.3.]
[6.1.4.]
IIpakTuyeckoe 3ansaTHe Ned 4 4 MOArOTOBKA K
OuudpoBka aHAIOTOBOTO CHUTHAla C 113
kaHama An AIIII12 mo ompocy duara [6.2.2]
ADC12IFGX u mo npepbIBaHuio OT (a-
ra ADC12IFGx
JlaGopaTopHas pa6ora Ne4, 10 6 IMoaroroBka K
DYHKIIMOHUPOBAHHE MHKPOKOHTPOJLIE- JIP [6.4]
pa MSP430F249. [lBenaauaTupaspsi-
HbIii AL
IIpakTuyeckoe 3ansaTHe NeS 2 2 MOATOTOBKA K
[IpoeKTUPOBAHKE MHKPOIPOIIECCOPHOIM 113
CHCTEMbI  YIPABICHUS ACHHXPOHHBIM [6.1.4.]
nBurarenem ¢ (pasHsIM poTopoM Ha 6aze
Mukpokontposuiepa MSP430F249
PI'P
KonrpoabHasn
Kypcosoii mpoekr / paGora 36
HUTOI'O 3A CEMECTP 17 |34 |17 | 95
+45
HUTOI'O no gucummiinHe 17 | 34 | 17 | 95
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Buasbl yue6Hoii pa-

Ilnanupyembie
(KOHT OHI:IY eMBIe) Gorei (3ac) Peamuzanus B | HammeHoBaHue
1
poaupy Konrakrhas |, 2, HanMeHoBaHMe ucnoab3ye- | pamkax Ilpak- | paspa6orannoro
pe3yJIbTaThl 0CBO- padora E 5% .
© g MBbIX AKTHBHBIX H HHTEpPaK- THYECKOii moa- | DJIEKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aenoB, TeM i, & 58 BuaCPC
E o k& B 5 THBHBIX 00pPa30BaTeJbHBIX TOTOBKH Kypca (Tpyao-
OIIK; IIK u unu- = e rz ES ¢ N
~ 3 0 & -
= B2 ¢ TeXHOJIOT Hii TPYA0EMKOCTb | €MKOCTb B 4a
KaTopbI 10CTH:Ke- ZEBEEL L el
. $§R2ELE & 3 B 4acax) cax)
HHUSI KOMIIeTeH M ~ESEEFZ
) : 5 D] =
+45
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5. TEKYIIUA KOHTPOJb YCHEBAEMOCTH M IPOMEXYTOUYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

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

5.1.1. Tecthl I TEKYyIIEro KOHTPOJS 3HAHWUU OOydaromuxcs chopmupoBaHbl B cucteme E-
learning u HaxomasTcst B CBOOOAHOM JOCTYIIE:

MUKpOTIpOIIECCOPHBIE CHCTEMBI B AIEKTPONpUBOIaX (0uHas popma)
https://edu.nntu.ru/subject/index/card/subject_id/1342

Onwucanue mokasatesieii 1 KpUTEPUEB KOHTPOJIS YCIICBAEMOCTH, OITUCAHUE IIKAJI OI[CHUBAHUS
Tab6muma 5. [pu TekyiieM KOHTPoJie (KOHTPOJIbHbIC HEJCIH) M OIIEHKA BBITTOJIHCHHUS
1abopaTopHBIX paboT

HIkana Jx3ameH/
N 3auer
OLlEeHUBAaHMSI 3ayeT ¢ OLlEHKOI
40<R<=50 OtnnyHO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BAETBOPUTETHEHO
0<R<=20 HeynosnersopurensHo He3aJeT

5.1.2. Ilpu mpoMeXyTOYHOM KOHTPOJIE YCIIEBAEMOCTh CTYIEHTOB OICHMBAETCS IO YETHIPEX-
OaJUILHOHN cUCTEME COTIIUYHO», «XOpOoLIo», «YyHOBJCTBOPUTCIBHO», «HCYHOBJICTBOPHUTCIBHOY,
100 «3BadecT», «HE3AUYCT».

Bormpocs! ist TpoMexyTOYHOTO KOHTpOoJIs chopMupoBaHbl B cucteme E-learning u naxomsarcs B
cBoboaHOM jpocryne: https://edu.nntu.ru/subject/index/card/subject id/1342
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Tabuauna 6 - Kpurepun oueHuBaHus pe3yJibTaTa 00yUYeHHUs 10 JUCHUILIMHE U IKAJA OLeHUBAHUSA

Kpurepuu oneHuBaHus pe3yibTaTOB 00yueHUs

OreHka OreHka Ornenka Ornenka

Ko ¥ HauMeHOBa- Kon u HanMenoBaHHe MHIMKA  (Hey0BJIeTBOPHTEILHOY «YIOBJIETBOPUTEILHOY / «xopomo» / «OTJIINYHO» /
HHe KOMIIeTeHIHH TOpPa NOCTHKCHHU KOMIIET ¢H-~ / «HE 3a4TCHO» «3a4TECHO» «3a4TECHO» «3a4TCHO»

IHH 0-59% 60-74% 75-89% 90-100%

OT Max PEUTUHIOBOU OT Max PEUTUHIOBOM OLICHKH OT Max PEUTUHIOBOU OT Max PEUTUHIOBOU
OLICHKH KOHTPOJISI KOHTPOJIS OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI

IMIKC-3. Cnocoben | UIIKC-3.1. Cnocoben paspa- | M3noxenue yaeOGHOTO OparmeHTapHble,  moBepx- | 3HaeT Martepuand Ha | MimMeer TiyOokue 3HaHUS
¢dbopMyIHMpoBaTh 0aTpIBaTh TEXHWYECKOE 3a/a- | Marepuaga  OECCHCTEMHOE, | HOCTHBIC 3HAHUS II0 COCTaB- | JOCTaTOYHO XOPOIIEM | BCETO MaTepHana CTPYKTY-
TEXHHYECKHE 3aJa- | HUEe Ha IPOEKTHPOBAaHHE O0B- | HEIMOIHOE. JICHUIO TEXHHYECKOTO 33/a- | ypOBHE; TPEICTABISACT | Pbl JAWUCHUIUIMHBL, OCBOMII
HUSI, pa3pabaThIBaTh | €KTOB npodeccronansHoil | Hemornmanne OCHOBHBIX | HASI Ha IPOEKTHPOBAHME | OCHOBHBIC 3a/1a4M B HOBaINN JIEKIINOHHOTO
u HCTIONIB30BATh | JEATEIBHOCTH C MIPUMEHEHHEM | TPeOOBaHMHI Ha COCTABJIICHHWE | MUKPOIPOIIECCOPHONW CHCTE- | paMKax MOCTaHOBKH Kypca IO CPaBHEHHIO C

cpencTBa aBTOMAaTH-
3allMd NpU  [POEK-
THpOBaHI/II/I U TCXHO-
JIOTUYECKOM IIOAro-
TOBKE IIPOU3BOJICTBA

CpCACTB aBTOMAaTHU3alun

TEXHHYECKOTO 3aJaHus Ha
MIPOEKTUPOBAHNE MHKPOIPO-
LIECCOPHOI CHCTEMBI YIIpaB-
JICHUs 3JEKTPONIPUBOIAMHU U
TPUHIUIIOB IMOCTPOCHUS
MHUKPOIPOIIECCOPHBIX cu-
CTEM DJIEKTPOIPUBOIAMHU

B paMKax IOCTaBJIEHHBIX
Lene M 3amadv, 4To TPEIsiT-
CTBYET YCBOCHHMIO IIOCIIENY-
IOLIEro MaTepHana.

MBI yNPaBJIECHUS D3IEKTPO-
OPUBOJAMU W  IPHUHIUIOB
MOCTPOCHUSA MHKPOIIpOIieC-
COpPHBIX CHCTEM 3JEKTpO-
IIPUBOJIAMH.

W3noxeHne noy4eHHbIX
3HAaHUN HEMOJHOEe, OJHAKO
9TO HE MPEMATCTBYET yCBOE-
HUIO TIOCIEAYIOIIEr0 MaTe-
puana. J[lomyckaroTca  OT-
JIEJIbHBIE CYILIECTBEHHBIE
OIMMOKH, WCHpaBJICHHBIE C
MOMOILBI0  TPENoJaBaTeNs.
3arpyaHenust npu GopmyIiu-
poOBaHUM pPE3YIbTATOB U KX
peueHui

merei M BBIOOpA ONTH-
MaJIbHBIX CIIOCOOOB HX
IOCTHKEHHUS.

yaeOHOIl JuTepaTypoi; u3-
JO)KEHHE TIONYyYEeHHBIX 3Ha-

HUM TIOJIHOE, CHUCTEMHOE;
JOITyCKaroTCA CAUHUYHBIC
OINUOKH, CaMOCTOSTEIHHO

UCIIpaBJIieMble TIpH  cole-
CEJ0BaHUH
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HIIKC-3.2. CnocobeH paspa-
0aThiBaTh M AHAIU3UPOBATH
0000IIIeHHBIE BapHaHTHl TEX-
HUYECKUX PEIICHUH, HAXOAUTh
KOMITPOMHCCHBIC PELICHHS B
YCIIOBHSX MHOTOKPUTEpPHUAIb-
HOCTH W HCOIPEICICHHOCTH,

N3noxxenne yaeOHOTO
MaTepuana  OeccHCcTeMHOe,
HETIOJTHOE.

Henonnmanue oCHOBHBIX
METO/IOB 3KCIIEPTHON OLICHKH
MIPOEKTHO- KOHCTPYKTOPCKUX
peueHnii  MUKPOIPOLECCOp-

®parmeHTapHble,  OBEPX-
HOCTHBIC 3HAHUSA MO METO-
JlaM  9KCIIEPTHOH  OLIEHKH

MPOEKTHO- KOHCTPYKTOPCKHUX
pelIeHni MUKpPOIpOLECCOp-
HBIX CHCTEM YIpaBJICHUSA
NIEKTPOIPUBOJIAMH.

3HaeT Marepual  Ha
JIOCTATOYHO  XOpOIIEeM
YPOBHE; MPEICTABISIET
OCHOBHBIE 3a7]a4H B

paMKax MOCTaHOBKHU

neneid M BBIOOpA ONTH-
MaJIbHBIX CIIOCO0OB HX

HNmeer rTimybokne 3HAHHA
BCET0 MaTepHana CTPYKTy-
pBl  IUCHUIUTMHBL, OCBOMII
HOBaINN JIEKIINOHHOTO
Kypca IO CPaBHEHHIO C

yueOHOHM JHTepaTypoi; u3-
JIOXKEHUE TOJIy4YeHHBIX 3Ha-

OIIpeeNATh ONTHUMANBHBIE | HBIX CHCTEM YyHpaBlieHus | M310)keHHe MoJTydeHHBIX JIOCTHKEHUSL. HUHA TIOJHOE, CHCTEMHOE;
napaMeTpsl U PeXUMBI 00BEK- | DIEKTPOIPHBOAAMHU 3HAHMH HEMNOJIHOE, OJHAKO JIOIYCKAIOTCSl  €IUHUYHBIC
TOB MNpOQEeCCHOHANBHONW Jaes- | B paMKax IOCTaBJICHHBIX | 9TO HE NPEMsSTCTBYET yCBOE- OUIMOKH, CaMOCTOSTEIBHO
TENIBHOCTH Lenei M 3ajad, 4yTo MpPEersAT- | HAIO MOCJIENYIOIEero Mare- UCIIpaBIsieMble TIpU  cobe-
CTBYeT YCBOGHHWIO IIOCiemy- | puana. JlomyckaloTcs OT- CEeZIOBaHUH
IOIET0 MaTepHaa. JeTIbHBIC CYIIECTBCHHBIC
OmMOKH, WCIPABICHHBIE C
MOMOIIBI0  MPEMoJaBaTes.
3aTpynHeHUs npu GopMyiH-
POBAaHHH pE3YJIBTATOB M HUX
peleHui
IMIKC-4. Cnocob6en | UTIKC-4.1. Cnocoben mpume- | M3noxenue yaeGHOTO OparmeHTapHble,  moBepx- | 3HaeT Martepuan Ha | MimMeer riyOokue 3HaHUS
MIPOEKTUPOBATH HATh METOJIBI CO3JIaHUSI M aHa- | Marepuaja  OECCHCTEMHOE, | HOCTHbIC 3HaHHS 10 METO- | JOCTaTOYHO XOPOIIEM | BCEro MaTepHana CTPYKTY-
00BeKTHl mpodeccu- | IU3a MojeNeH, MO3BOJIOMINX | HEMOJIHOE. JlaM CO3JIaHMsl MOJIeJIeH, T103- | yPOBHE; TPEICTaBISeT | Pbl JAUCHUIUIUHBL, OCBOMII
OHAJNBHOM JesiTeNb- | MPOrHO3MPOBaTh CBOWCTBa M | HemoHMMaHHe METOJNOB CO- | BOJSIIOLIMX IIPOrHO3MPOBATh | OCHOBHBIC 331a4M B HOBAIIMU JIEKIIMOHHOTO

HOCTHU

MOBEJICHUE O0BEKTOB Ipodec-
CHOHAIIBHOMU JIEATENBHOCTH

37aHUsT MOJENeH, MO3BOJIS-
FOLUX MIPOrHO3UPOBATh
CBOIICTBAa U MOBEJEHUE MHK-
PONPOLECCOPHBIX CUCTEM
YIOpaBJIEHUSI 3JIEKTPONPUBO-
JaMd U TUIIOBBIX PELIEHUI
aBTOMAaTHU3alNH 3JEKTPO-
MpUBOOOB MPOMBIIIJIEHHBIX
MEXaHHU3MOB Ha OCHOBE MHUK-
POIPOLIECCOPHOIN TEXHUKHU

B paMKax IIOCTABJICHHBIX
Lesed U 3ajad, 4To INpersT-
CTBYET YCBOCHHIO TOCIENIY-
IOILEro MaTepuaa.

CBOWCTBAa U NOBEACHUE MHK-
PONPOLIECCOPHBIX CUCTEM
YOpPaBJIEHUSI 3JIEKTPONIPUBO-
JlaM{ U TUIIOBBIM PELICHUAM
aBTOMAaTH3aLH1 3JIEKTPO-
MPUBOJOB  MPOMBIIIEHHBIX
MEXaHU3MOB Ha OCHOBE MUK-
POIPOLIECCOPHOUN TEXHUKH.
W3noxeHne noy4yeHHbIX
3HAaHUN HEIMOJHOe, OJHAKO
9TO HE MPEMATCTBYET yCBOE-
HUIO TIOCJIEAYIOIEro Mare-
puana. JlomyckaroTcs OT-
JIebHbIE CYILIECTBEHHbIE
OIMUOKH, WCIPABICHHBIE C
MOMOLIBIO  MpenoaaBaTess.
3arpyaHeHus 1pu HOpMYITH-
pPOBaHUM PE3YJbTATOB M MX

paMKax MOCTaHOBKHU
mereil M BBIOOpA ONTH-
MaJIBHBIX CIIOCO00B HX
JIOCTH)KEHHS.

Kypca 0 CPaBHEHHUIO C
yueOHOI nuTepaTypoi; u3-
JIO)KEHHE TIOyYEeHHBIX 3Ha-

HHMH IIOJHOE, CHUCTEMHOE;
JOITyCKAIOTCS  CAMHUYHEIC
OIMIMOKH, CaMOCTOSTEIHLHO

HUCIPpaBJIACMbIC TIpU cobe-
CCIOBAHUU
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peueHui

HIIKC-4.2. Cmocoben pa3pa-
0aTbIBaTh IPOCKTHYIO JOKY-
MEHTAlMIO Ha Pa3INYHbIX CTa-
JMSAX TIPOEKTUPOBAHUS O0BEK-
TOB TNpOoQecCHOHANBHON aes-
TENILHOCTH

Uznoxenne yaeOHOTO

MaTepuana  OeccHCTEeMHOE,
HEIIOJHOE.
Henonnmanue OCHOBHBIX

TpeOOBaHUI Ha COCTaBJICHHE
TEXHUYECKOTO 3aJaHus Ha
MIPOEKTUPOBAHNE MHKPOIPO-
LIECCOPHOM CUCTEMBI YIpaB-
JICHUS 3JIEKTPOIPHBOJIOM

B paMKax IIOCTaBJIECHHBIX
nejeld W 3ajad, 4To MpeIrsT-
CTBYeT YCBOCHHUIO IIOCICHY-
IOIIET0 MaTepHaa.

®parMeHTapHble,  [OBEpX-
HOCTHBIE 3HAaHUS 110 COCTAaB-
JICHUI0 TEXHUYECKOro 3aja-
HUS Ha TIPOEKTUPOBaHUE
MUKpPOIPOLIECCOPHOIN CcHUCTe-
MBI yNPaBJIEHUS 3JEKTPO-
MPUBOJAMHU.

W3noxeHne noyueHHbIX
3HAHWK HENOJHOE, OJHAKO
9TO HE MPEMATCTBYET YCBOE-
HUIO TIOCIEAYIOIIEr0 MaTe-
puana. J[lomyckaroTcd  OT-
JIEIIbHBIE CYLIECTBEHHBIE
OIMMOKH, WCHpaBJICHHBIE C
MOMOIIBI0  TIperojaBaTens.
3arpyaHenust npu GopmyIu-
poBaHUU pPE3yIbTAaTOB U KX
peleHui

3HaeT Marepuan; Ha
JIOCTATOYHO  XOpOIIEeM
YpOBHE; TPEICTaBISICT
OCHOBHEIE 3a7a4H B
paMKax OCTaHOBKH
neneid M BBIOOpA ONTH-
MaJIbHBLIX CIIOCO00OB HX
JIOCTUKCHUS.

HNmeer rnybokwme 3HAHHA
BCETO0 MaTepHana CTPYKTY-
pBl  AMCHMIUINHBI, OCBOWII
HOBallUU JIEKIIUOHHOTO
Kypca 10 CpaBHEHHUIO C

y4eOHOHM JuTepaTypoi; u3-
JIOXKEHUE TOJIy4YeHHBIX 3Ha-

HUA TIOJTHOE, CHCTEMHOE;
JOITyCKAIOTCS  COMHUYHBIC
OIIMOKH, CaMOCTOSITEILHO

HUCOPaBJIACMbIC TIpU cobe-
CCI0OBAaHNHA
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Tabauna 7. Kpurepun oneHuBanus

Ounenka

Kputepun oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIMuHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIIETCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusi, MPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBLHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHINN U TeOpeTI/I‘leCKHﬁ Marcpu-
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
npoOelaMi OCBOMBIIMK 3HAHUS, YMEHHS, KOMIIETCHIIMU U TEOpEeTHYe-
CKUH Marepuai, MHOTHE y4yeOHbIe 3afaHus JUOO HE BBINOIHHI, JTHOO

TBOPUTEJIHHO)
OHU OLICHEHBI YHCIIOM OayUIOB OJIM3KHMM K MUHHMAIBHOMY, HEKOTODBIE
NPAaKTUYECKHE HABBIKKA HE COPMHUPOBAHBI.
MuHUMaNbHBIH | OIEHKY «HEYIOBICTBOPUTEIHHO) 3aCITyKHBAET CTYICHT, HE OCBOUBIINI
YpPOBEHb «2» (He- | 3HaHWS, YMEHHS, KOMIIETCHIIMM U TEOPETHYECKHH MaTepHal, ydeOHbIe
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

6. YYEBHO-METOJNMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueGuas nureparypa
6.1.1 Cnsamsenckas, K. II. Kypc «MHKpOIIPOLECCOPHBIE CHCTEMBI B 3JIEKTPOIPUBOAAX (OYHAS
dopma)»

https://edu.nntu.ru/subject/index/card/subject_id/1342

6.1.2. benos, A. B. Co3maem ycTpoiicTBa Ha MEKPOKOHTpOJUIEpax : yuebHoe mocodbue / A. B. be-
noB. — Cankr-IlerepOypr : Hayka n Texunuka, 2007. — 304 c. — ISBN 978-5-94387-364-3. —
Texcr:  osnexktponHslii /  Jlanb JJIEeKTPOHHO-OMOMmMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/35947

6.1.3. CemeiictBo MukpokonTpoimiepoB MSP430x1xx. PykoBoactBo momnb3oBarens: [lep. ¢ anrd.
— M.: Cepus «bubnuorexka Kommanay. 3A0 «Komman», 2004. — 368 c.

6.1.4. CemeticTBO MUKpOKOHTpOJUTepoB MSP430x2xX. ApXUTEKTypa, MpOorpaMMHUpPOBaHKe, pa3pa-
00TKa MPUIOKEHHUH : pykoBoaAcTBO. — Mocksa : , 2010. — 543 c. — ISBN 978-5-94120-221-
8.— Tekcr: osnexkrpoHHbld / Jlanb ANEeKTpOHHO-OMOMMoTeynast cucrema. — URL:
https://e.lanbook.com/book/40991

6.2. CnpaBouno-6uGnuorpaduuecKas IMTEPATYpA.

—  YYeOHUKU U yueOHble NOCoOUs.

6.2.1. [lepBble maru B MporpaMMHPOBAHUN MHUKpPOKOHTposiepa cepun MSP430 : yyeGHoe
nocobue / cocraputenu E. U. llkenés [u np.]. — Hwxauit Hosropon : HHI'Y um. H. U. Jlo6a-
yeBckoro, 2015. — 15 c. — TekcT : 2nexTpoHHbIiH // JIaHb : 31eKTpoHHO-OMOIMoTeYHast CUCTeMa.
— URL: https://e.lanbook.com/book/152963

6.2.2. Pabota ¢ man u ALl mukpokontpomepa cepun MSP430 : yuebHoe mocobdbue / co-
crasutenu E. U. [llkenés [u ap.]. — Hwxkuuit Horopox : HHI'Y um. H. U. Jlo6auesckoro, 2015.
— 26 c.— Tekcr : snexkrponnslii / Jlaup : anekrpoHHo-OMOnMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/152884
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https://edu.nntu.ru/subject/index/card/subject_id/1342
https://e.lanbook.com/book/35947
https://e.lanbook.com/book/40991

6.3. IlepeueHs xKypHAIOB 110 IPOGUITIO JUCIUILIHHEL

6.3.1. Hayuno-mexnuueckuil u HAy4¥HO-NPOUEOOCMEEHHIU HCYPHATL DNEKMPOMEXAHUKA
6.3.2. Hayuno-mexunuyeckuil JcypHan nexmpuiecmso

6.4. Meromuueckue yka3aHus, PeKOMEHIALMH W IPYTHE MATEPUAJIbI K 3aHATHAM

Memoouueckue ykazanus no 6biNOJIHEHUI0 1a00PaAMOPHLIX pabom no OUCYUNIUHE 8 DNeKMPOH-
Hom eapuanme Haxoosmes 6 cucmeme E-learning 4G no aopecy:
https://edu.nntu.ru/subject/index/card/subject_id/1342

7. ”TH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI

Y4eOHbIi mporece Mo AUCHUIUIMHE O0ecTieueH HEOOXOJUMBIM KOMILJIEKTOM JUIEH3UOHHOTO U
CBOOOJHO PacIpOCTPAHSIEMOI0 IPOrPaMMHOTO 00ECIIEYeHMsI, B TOM YHCJI€ OT€YECTBEHHOIO IIPO-
M3BOJICTBA (COCTaB MO AUCUUIUIMHE ompeneieH B HacTosmel PIT/] u moanexutr oOHOBIECHUIO IPU
HEOOXOAUMOCTH).

7.1. TlepeueHb HHPOPMALMOHHBIX CHPABOYHBIX CHCTEM

Tabnuma 8. [lepedeHb 3ICKTPOHHBIX OUOITMOTEYHBIX CHCTEM

Ne HaunmenoBanue Cceblika k 9BC
9BC
1 KoncynbraHr cry- http://www.studentlibrary.ru/
JICHTa
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

72 HepequL JJUIOCH3UOHHOTO H CBO6OI[HO paciapocTpaHdaeMoro IMmporpaMMHOro
O6CCH6‘{CHI/I$I, B TOM YHUCIC OTCUYCCTBCHHOI'O IIPOHU3BOJACTBA HCO6XOI[I/IMOFO JJIs1 OCBOCHUA
JUCIIMITIIMHBI

Tabnuua 9. IlporpamMmmHoe obecnieuenne

IIporpammHoOe obecniedeHne, HCMOJIb3yeMoe B IIporpammHoe o0ecnedyeHne CBOOOIHOTO PACIPOCTPAHE-
YHHBEpPCUTeTe HAa JOTOBOPHOI OCHOBe HHUSI

Microsoft Windows XP, Prof, S/P3 (mommmcka | Code Vision AVR v3.41;
DreamSpark Premium, moroBop NeTr113003 ot
25.09.14)

MicrosoftOffice 2007 (nurien3us Ne 44804588) PonyProg2000;

IAR for MSP430 5.4;

msp430-bsl.exe.

Proteus 8.5

IlepeyeHb coBpeMeHHBIX MPO(PEeCCHOHATBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM
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http://electromeh.npi-tu.ru/
https://etr1880.mpei.ru/index.php/electricity/index
https://edu.nntu.ru/subject/index/card/subject_id/1342
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B Ttabmuue 10 ykasan mepeuyeHp npodeccCHOHaNbHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpBIM oOOecredeH AO0CTyn (yAajeHHbIM noctym). /laHHBIM nepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHOM paszene MoOryT ObITh NpPHBEIEHBI PECypChl (CCBUIKM Ha CaiThl), HA KOTOPBIX
MOYKHO HAaWTH MOJIE3HYIO IS Kypca HH(OPMAIHIO, B T.4. CTATUCTUYECKUE WU CIIPABOYHBIC JTaH-
Hbl€, yueOHbIE MaTepUallbl, OHJIAMH KypChl U T. 1.

Ta6auua 10 - [lepevyens coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 TaHHBIX H

HH(OPMANIMOHHBIX CIPABOYHBIX CHCTEM

Ne | HaumeHoBaHue npodecCHOHAIBHO 0a3bl Hoctyn K pecypcy (yaajaeHHbIH J0CTYII €
AAHHbIX, HH(l)OpMaIII/IOHHO-CleaBO‘lHOifl yKasaHneM CCLIJ’IKI/I/L[OCTle n3 .]'IORa.J'ILHOi/i
CHUCTEMbI CeTH YHHBEPCHUTETA)

1 2 3
ba3za naHHBIX CTaHIAPTOB M PErIaMEHTOB )

1 POCCTAHJIAPT https://www.gost.ru/portal/gost//home/standarts
DnexTpoHHas 0Oa3a wu3opa cTaTted IIo ;

2 JICKTpOHHas HEDPANHBIX - cTater It http://www.philosophy.ru/
dbunocopun
E I/IHLII71 aApXuB 3KOHOMHNYCCKHUX H COIIMOJIO- .

3 A P . http://sophist.hse.ru/data access.shtml

THYCCKHUX JaHHBIX

ba3pl pmannbix HamuonampbHOrO coBeTa IO

4 N http://www.ncva.ru
OLICHOYHOMU ACATCIIBHOCTHU

CnpaBqua;I IIpaBoOBasA CHCTCMaA ((KOHCYJ'IL—

JOCTYII U3 JIOKAJIbHOM CETH
Tautl [imroc»

WudopmannoHHO-CcIIpaBOYHAS cucrema

JOCTYII U3 JIOKAJIbHOM CETH
«Texkcepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI1s1 UYHBAJINJAOB U JINIL{ C OB3

B tabnunellyka3an nepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIMINUX (POPMBI, aIallTUPO-
BaHHBIE K OTPAHUYEHUSM UX 37J0POBbS, a TAK)KE CBEJICHUS O HAIUYNH CIEIIMATBbHBIX TEXHUYECKUX
CpCaAcCTB 06y‘-I€HI/I${ KOJUJICKTUBHOTO U HUHAWNBUAYAJIBHOT'O IMOJIb3OBAHMA. HpI/I 3aIllOJIHCHUU Ta6J'II/IHI)I
MOXeT ObITh MCHOJb30BaHa MH(OpPMaLUs, pa3MelleHHas B nojapaszene «JloctymnHas cpena» cre-
nuanusupoBaHHoro paszgena caita HITY «Csemenus 00 oOpa3oBaTenbHOM opraHu3a-
num»https://www.nntu.ru/sveden/accenv/

Tabnuua 11 -Obpa3zoBarenbHble pecypesl A HHBaIU0B U aul ¢ OB3

Ne Ilepeyens 00pa3oBaTeIbHBIX pecyp-
COB, MPUCIIOCOOTEHHBIX /IUISI HCIOJIb-
30BaHUS MHBAJIUIAMU U JIMIIAMH C
OB3

1 9BC «KoHCYIBTaHT CTyICHTA» 03BYyYKa KHHT ¥ yBEJIMUEHHE MpudTa

BC «lanby CIIeHanbHOe M06Hnu1>Hoe MPUIIOKEHHUE - CHHTE-
2 3aTOp pe4H, KOTOPbIH BOCIPONU3BOIUT TEKCTHI
KHUT ¥ MEHIO HABHUT ALK

BepcHs IS CI1a00BUISIIINX

CBeZ[eHI/Iﬂ 0 HAJITMYHMU ClICHUAJIBHBIX TEXHUYC-
CKHX CpeacTB Oﬁy‘{eHHﬂ KOJIVICKTUBHOI'O
HHAUBUAYAJIBHOI'0 MOJbB30BAHUS

3 OBC «lOpaiiT»

9. MATEPHAJILHO-TEXHUYECKOE
OCYIIECTBJIEHUS
JTUCHUIJIMHE

OBECIHHEYEHUE, HEOBXOAUMOE JIs
OBPA3OBATEJIBHOT'O IMPOLECCA o
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

Y4eOHble ayAUTOPHUH JJIsl IPOBEICHUS 3aHITHIA 10 AUCIHUILTUHE OCHAIIEHBI 000PYIOBaHH-
€M M TEXHUYECKHMHU CPeICTBaMU O0yUEHUSI.

B tabnune 12 nepeynciieHs:
yueOHbIe ayAUTOPHUH AJISl MPOBEICHUs YUeOHBIX 3aHSATHIl, OCHALIEHHBbIE 000PYI0-
BaHHMEM U TEXHUYECKUMH CPEJCTBAMU O0YUYCHUS;
MOMEILEHUS JJI1 CAMOCTOSTENIbHON paboThl 00yYaroXcs, KOTOPBIE JOJKHBI OBbITh
OCHAILICHbl KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUA K ceTh «HTepHeT» U
obecrnieueHreM JO0CTYIA B AICKTPOHHYI0 HHPOpMAIIMOHHO-00pazoBatenbHyto cpenxy HI'TY.

Tabmuna 12 - OcHaIEHHOCTh AYAUTOPHI U MOMEIIECHUH 1JIsl CAMOCTOATENLHOM paboThI CTY-
JCHTOB I10 JTUCHUITJIIMHEC

HaumeHoBaHue ayquTo-
puii 1 noMeneHni 1JIA
NpoBeeHUst y4eOHbIX
3aHATHI U CAMOCTOf-
TeJbHOM padoThI

OcHalIEHHOCTb AyIMTOPUIi 1Mo~
MeIleHU ¥ MoMeIleHu i 1S
€CaMOCTOATEIbHOM pPadoThI

IlepeyeHs JUIIEH3HOHHOTO MPOTPAMMHOTO
o0ecreyeHms.
PexBU3HTHI MOATBEPKIAIIETO TOKYMEHTA

Ayn. 1281
JlaGopatopust «Mukpo-
HPOLIECCOPHBIE CUCTEMBD»

MEPCOHANBHBIC KOMIBIOTEPHI -7
. ITK nogkmrouens! k cetn «MH-
TEpPHET» M 00eCHEeUNBAIOT JOCTYII
B DJIEKTPOHHYIO MH(POPMALINOHHO-
00pa30oBaTeNBHYIO CpEely YHUBEp-
CHTETA,

yueOHbIit ctena va ATTiny2313 —
4 1t

yuebHbI TpeHaxkep AVRS — 4
IIT.;

yuebnbiii crenn MSP430F1611 —
3 .

Microsoft Windows XP, Prof, S/P3 (nmoamucka
DreamSpark Premium, noroBop NeTr113003 ot
25.09.14)

MicrosoftOffice 2007 (numensust Ne 44804588)
Takke UCIONB3yeTCsi MpPOorpaMMHoe obecrieue-
HHUE CBOOOHOTO PacipoCTPaHSHHUS:

Code Vision AVR v3.41;

IAR for MSP430 5.4;

PonyProg2000;

msp430-bsl.exe.

Ayn. 1247 ITpoekTop Epson— lmr * Microsoft Windows 7
Aynuropus st nekinon- | IIK wa 6ase Intel Core Duo2l T, | (moamuckaDreamSpark Premium, morosop Ne
HOTO LIUKJIa 216 O3V, 320 I'6 HDD, monutop | Tr113003 ot 25.09.14);
Samsung 17" — lmr * Microsoft Office (umen3us Ne 43178972);
Ayn. 8110 * IIpoexrop Acer — luir; * Microsoft Windows 7 (mommucka Dream

Kitace gna camocrosTeln-
HOW pabOTHI

+ IIK na 6a3ze Intel Core Duo 2.93
ITu, 2 T6 O3V, 320 I'c HDD,
MouuTOp Samsung 19° — 8 mir..
[IK moaxmntouensl k cetu «MHTEp-
HET» M 00eCle4YnBaloT JOCTYI B
ANIEKTPOHHYIO  MH(POPMAIMOHHO-
00pa30BaTEeNbHYIO Cpely yHHBEp-
cureTa

Spark Premium, morosop Ne Trl113003 ot
25.09.14);

* Microsoft Office (yuuen3us Ne 43178972);

» Adobe Acrobat Reader (FreeWare);

o 7-zip mis Windows (cBoGoaHO pacmpocTtpa-
usiemoe I10, nunersus GNULGPL);

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

10. METOJIMYECKUE PEKOMEHJALIMM OBYYAIOIIUMCS MO OCBOEHHUIO
T CHUTIIMHBI

10.1. O6mme

MCTOIUYECCKHUEC PCKOMCHIAAIUNU  JJIA 06yqa}01111/1xc;1

JAUCIMITIIIMHBI, O6pa30BaTCHLHLIC TCXHOJIOTMH

10 OCBOCHHIO

JIMcuMIUIMHA peaTu3yeTcsl TIOCPEICTBOM IMTPOBEICHUST KOHTAKTHON PabOTHI ¢ 0OyJarOIIH-
MHUCSl (BKJIOUasi MPOBENCHUE TEKYIIEro KOHTPOJSI yCIIEBAEMOCTH), CaMOCTOATEIbHOW pPadOThI
00YJaOIINXCS i TPOMEKYTOUYHOM aTTECTAIIHH.

KonTakTHas pabora: aynuTopHas, BHEAyUTOpPHAs, a TaKKe MPOBOJAUTHCS B ANEKTPOHHOU
nH(popMaImoHHO-00pa3oBaTeIbHOM cpesie yHuBepeurerta (qaiee - MOC).

[IpenogaBaHne TUCIUTUIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOUIUX BHIOB 00pa3oBaTeib-
HBIX TEXHOJIOTUI:
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- 0aJUTPHO-PEHTHHIOBAsI TEXHOJIOTHS OlieHUBaHUs B cpeze E-learning 4G;
[Tpu npenoaBaHUU JUCHUILIMHBI « DIEKTPHUUECKHE MAIIMHBI», UCIIOIb3YIOTCS COBPEMEH-

Hble 00pa30BaTe/IbHbIE TEXHOJIOTUH, TI03BOJISIONINE IOBBICUTh AKTUBHOCTh CTY/IEHTOB IIPU OCBOE-
HUM MaTepuaya Kypca M MpeloCTaBUTh UM BO3MOKHOCTh 3(P(QEKTUBHO pealn30BaTh 4achl CaMo-
CTOSITEJILHOM PabOTHI.

Becp nexknnoHHbIN MaTepra Kypca CONPOBOKAACTCS KOMIIBIOTEPHBIMU NIPE3EHTALUSAMU, B
KOTOPBIX HaIJIAHO MPENOJHOCATCS MaTepuai pa3jInyHbIX Pa3AesioB Kypca U UYTO JAeT BO3MOXK-
HOCTh 00CYIUTh MaTepHall CO CTYJCHTaMHU BO BpEMs YTCHUS JICKIUil, aKTUBHPOBATh MX JIESATEIb-
HOCTb NPH OCBOEGHUM MaTepuasia. MaTepuassl JIEKIUNA, B BUJE CIaiiJ0B HAXOAATCS B CBOOOJIHOM
nocryne B cucteme E-learning 4G u MoryT OBITh MMOJTy4EHBI 0 YTCHUS JICKIIMHA M MPOpabOTaHbI
CTYAECHTaMH B XOJI€ CAMOCTOSATEJIbHON padoThI.

Ha nexmusx, 1abopaTOpHBIX 3aHATUSAX PEATU3YIOTCS MHTEPAKTUBHBIC TEXHOJOTHH, TPU-
BETCTBYIOTCSI BOIIPOCHI U OOCYX/IEHUS, MCIIOJB3YeTCs JIMYHOCTHO-OPUEHTUPOBAHHBIN MOAXON,
TEXHOJIOTUSI PabOThl B MaJbIX TPYIIaxX, YTO IMO3BOJSET CTYIEHTaM INPOSBHUTH CeOsl, MOIYYUThH
HaBBIKM CaMOCTOSTENILHOTO N3y4€HHs MaTepualla, BBIPOBHATh YPOBEHb 3HAHUH B IPyIIIIE.

Bce Bompockl, BOZHUKIIINME [IPU CaMOCTOSITEILHOW paboTe Haj JOMAllHUM 3aJaHueM, IO-
JIpoOHO pa30uparoTcst Ha Ja00paTOPHBIX 3aHATUAX U JeKUMsX. [IpoBoasTcs MHAMBUIYyaANbHbIE U
IPYNIOBbIE KOHCYJIBTALUU C UCIIOJIb30BAaHUEM, KaK BCTpPEU CTYACHTAMHU, TaK U COBPEMEHHBIX MH-
(opMaLMOHHBIX TEXHOJIOIUMI: YaT, 3JeKTpOHHAas noura, Skype.

WNHunuupyercst akTUBHOCTh CTYAECHTOB, MOOILPSETCS 3a/laHue JIFoObIX BOIPOCOB IO MaTe-
puaiy, IPaKTUKYeTCsd MHIMBUAYAJIbHBIH OTBET HAa BOIPOCHI CTYJEHTA, PEKOMEHAYIOTCS METOJIbI
YCIIELLIHOT'O CAMOCTOSITEJILHOTO YCBOCHHSI MaTepualia B 3aBUCUMOCTH OT YPOBHS €ro 6a30BOM MO-
TOTOBKH.

JUis OoueHKM 3HaHWM, YMEHHM, HABBIKOB U YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUH
npUMeHsieTcs OauIbHO-PEUTHHIOBasiCUCTEMa KOHTPOJISL M OLIGHKM YCIIEBA€MOCTH CTYJICHTOB B
IIPOLIECCE TEKYLIET0 KOHTPOJIS.

IIpomexyTouHas arrectanusi NPOBOAUTCA B (pOopMe 3K3aMeHa C yueTOM TeKyllel ycneBa-
€MOCTH.

PesynbraTr 00yyeHus cumraercsi cCOPMHPOBAHHBIM HA NMOBBLIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEpP’)KaHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu ycTHBIX cobeceioBaHUSAX CTYIEHT
MCUEPIIbIBAIOIIIE, [TOCTIeI0BATEIbHO, YETKO M JIOTMUECKH M3JIaraeT yuyeOHbIM MaTepHuai; cBOOOIHO
CIPAaBIIIETCS C 3aJa4aMM, BOIPOCAMM U JIPYTUMH BHJIaMU 3aJJaHU, UCIIOJIB3YET B OTBETE JOIOJI-
HUTEJbHBIN MaTepuai. Bce npeagycMoTpeHHble paboueil yueOHOM mporpaMMoi 3aJaHus BBIIOJI-
HEHbl B COOTBETCTBUU C YCTAHOBJIIEHHBIMU TPEOOBaHUIMU, CTYJAEHT CIIOCOOEH aHAJIU3UPOBATh MO-
Jy4EHHBIE PE3YJIbTaThl, IPOSBIISET CAMOCTOSATENBHOCTD IIPY BBITIOJHEHUH 3a1aHU.

PesyabTaT 00y4yeHusi cuuraercsi c(pOpMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIIH TEO-
peTndeckoe cojiepyKaHue Kypca OCBOEHO MOJHOCThIO. IIpu yCTHBIX cobece1oBaHUSIX CTYAEHT IO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT y4yeOHbIN MaTepHall; CIpaBisieTcs ¢ 3aja-
YaMu, BOIPOCAMHU M JAPYTUMH BHJAMM 33JaHUM, TPEOYIOUIMX NMPUMEHEHUs 3HAHUM; BCe Mpeay-
CMOTpeHHbIE pabouell yuyeOHON IporpaMMoi 3a/laHusl BBINOJIHEHBI B COOTBETCTBHM C yCTAHOB-
JIEHHBIMU TPeOOBaHUSAMH, CTYIEHT CIIOCOOEH aHAJTM3UPOBATh MOIYUYEHHBIE PE3YIbTAThI; MPOSBII-
€T CaMOCTOSATEIbHOCTb IIPU BBIIIOJHEHUH 331aHUN

PesyabraT 00y4eHust cuuraercss Hec)OPMHPOBAHHBIM, €CJIM CTY/IEHT IIPH BBIIIOJIHEHUN
3aJaHUul HE JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuasa, JTONMycKaeT OMUOKHU, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYIHEHUSMH BBINOJIHSACT 3aJaHMsl, HE JEMOHCTPUPYET HEOOXOUMbIX YMEHHH, Ka-
YECTBO BBIMOJIHEHHBIX 3a/laHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSM, KayeCTBO UX
BBITTOJIHEHUS OLIEHEHO YMCIIOM 0ajuloB HMXE TpeX MO OLIEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

102 Mertoauueckue YKa3aHus AJid 3aHATHH JIEKIIMOHHOI'O TUIIA
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JIEKIIMOHHBIN KypC MIPEAIONAaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro I1aHa. B Xxo/e IEKIIMOHHBIX 3aHATHH pacKpbIBatoTCs 0a30BbIe BOIPOCHI B PAMKAX
Kaxoi Tembl quctuiuinibl (Tabmuna 4.) . O603HAYaIOTCS KIFOYEBbIC acIeKThl TEM, a TAKXKe Jie-
JAr0TCs aKLEHThl Ha HanboJiee CI0KHbIE U BayKHbIE MOJI0XKEHUS U3y4yaeMoro marepuaina. Matepu-
QJIbI JIGKIIUH SIBIISIOTCSI OIIOPHOW OCHOBOM JUIsl IOATOTOBKU OOYUYAIOMIMXCS K MPAKTHYECKUM 3aHs-
TUSM / 1aOOpaTOpHBIM paboTaM M BBIIOJHEHMS 33JaHUN CaMOCTOATENBHOM PabOThI, a TaKXkKe K
MEPOIPUATHUAM TEKYLIErO0 KOHTPOJISA YCIEBAEMOCTH U IPOMEXYTOYHOW ATTECTALMM IO JAUCIH-
IUIMHE.

10.3. Meroauueckue yka3aHus 10 OCBOCHUIO JUCLUILIMHLL HA 1AG0PATOPHBIX paboTax

[ToaroToBKy K Kaxka0i J1abopaTopHO paboTe CTYJIEHT JIOJDKEH HavyaTh ¢ O3HAKOMJICHUS C
IJIAHOM 3aHATHS, KOTOPBIM OTPAXKAET COAECPIKAHUE MPEIJI0KEHHON TeMbl. Kaxxas BhINOJIHEHHAS
paboTta ¢ 0pOPMIICHHBIM OTYETOM U TOJICKUT 3alTUTE y MPENo aBaTesl.

[Tpu oueHnBaHNM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

— Ka4eCTBO BBIMOJHEHHUS IKCIIEPUMEHTAIILHO-TTPAKTHICCKON YacT pabOThl M CTEIIEHb COOT-

BETCTBHS PE3yJbTaTOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;

— KadecTBO OOPMIICHHUS OTUYETA 11O paboTE;
— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJILHBIC BOITPOCHI ITPH 3aIIUTE PAOOTEHI.

104 MeTtoauueckue YKa3aHuAa 110 OCBOCHHUIO NHUCHUINIMHBI HAa 3aHATUAX CEMHUHAPCKOTO
THIIA

[IpakTHyeckue (CeMHUHAPCKUE) 3aHATUS MPEACTABIAIOT COO0H JeTanu3aluio JEKIUOHHOTO
TEOPETUYECKOTO MaTepualia, MPOBOASATCS B IENIAX 3aKPEIUICHHs Kypca U OXBATHIBAIOT BCE OCHOB-
Hble pazjensl. OCHOBHON (OpPMOI MPOBEAEHUS CEMUHAPOB M MPAKTUYECKUX 3aHATUN SIBIISAETCS
o0cyxxJeHue Haubosee NpoOJEMHBIX U CIOXHBIX BOIPOCOB MO OTAEIbHBIM TEMaM, a TAKKe pe-
IHIeHUE 3a/1a4 U pa30op NPUMEPOB U CUTyallUil B ayAUTOPHBIX YCIOBUSX.

[IpakTryeckue (CeMUHAPCKHE) 3aHATHUS 00YJAIOUINXCsl 00ECTICYHBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, TOJIyYECHHBIX Ha JICKIUX;

- MIOJly4YeHHE YMEHUI M HaBBIKOB COCTABJIEHMS JOKJIAJ0B U COOOLIEHUH, 00CYKIEHUs BO-
MIPOCOB T10 y4eOHOMY MaTepuany JUCIUTUIAHEI;

- TMOJIBEICHUE WTOTOB 3aHATHM MO PEHUTHHIOBOM CHUCTEME, COTJIACHO TEXHOJOIMYECKOU
KapTC NUCHUITIIINHBI.

10.5. Meronuueckue yka3aHus 10 caMOCTOATENBHOH paboTe 06yUaromuxcs

CamocrodarenbHas paboTa obecreurnBaeT MOArOTOBKY 00ydaroIierocss K ayAuTOPHBIM 3a-
HATUSAM M MEPOTPHUATHSAM TEKYIIETO KOHTPOJSI U MPOMEKYTOYHON aTTECTAMH TI0 H3ydaeMOun
TUCIUIIMHE. Pe3ynbTaThl 9TOM MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH 00yYaroIerocs Ha 3aHs-
TUSX M B KQYECTBE BBITOJTHCHHBIX MTPAKTUYCCKHUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBIMONTHEHUH 3aJaHUN IS CAMOCTOATEIHHOW pabOThl peKOMEHAyeTcs MmpopaboTka
MAaTEepHUAJIOB JICKIIUM MO KaXJI0M MPONJICHHON TEME, a TAKKE N3YYEHUE PEKOMEHIYEMOM JUTEpa-
TypHl, IpecTaBIeHHON B Pazniene 6.

B mporecce camocTosTenbHONM pabOTHl MPH W3YYEHUH TUCIUTUTHHBI CTYJCHTHI MOTYT pa-
0oTaTh Ha KOMIBIOTEpPE B CHEIUAIM3HPOBAHHBIX AyJUTOPHUSAX HJIS CaAMOCTOSITENLHON paboThI
(ykazano B Tabmmme 12). B aymuTopusax wuMeeTrcs JIOCTYN dYepe3 HWH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO0 ceTh «MHTEepHET» K JIEKTPOHHON HMH(DOPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anektporHoi 6ubnuoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BUJIC pacrojiararoTcsi ydeOHble M yu4eOHO-METOIUYECKAE MaTephalbl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOATEIHHON PabOTHI IPU U3YUYCHUU AUCIUILTHHBL.
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10.6. MeTonuueckue ykaszaHus s BBIIOJHEHHS KYPCOBOTO IIPOEKTa / paboOThI

BrimonHeHne KypcoBoro mpoekta/ paboThl CIIOCOOCTBYET JIyUIIEMY OCBOCHHMIO OOyJaroIu-
MHUCSI y4eOHOTO Marepuaia, GOopMUPYET MPAKTUYCCKUN OMBIT U YMEHUS 10 U3y4aeMOU TUCIU-
IUTMHE, CTIOCOOCTBYET (DOPMUPOBAHHIO Yy OOYUYAIOIIMXCSI TOTOBHOCTH K CAMOCTOSTEIBHOM mpodec-
CHUOHAJILHOW JIESATEIBHOCTH, SIBJISICTCS JTAllOM K BBIOJIHEHUIO BBITYCKHOW KBATH(DHUKAIIMOHHON
paboTHI.

IIpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
1. OHO30HHBIN HEPEBEPCUBHBIA THPUCTOPHBIN AIEKTPOIPUBOJI TIOCTOSHHOTO TOKAa C MUKPOIIPO-
IIECCOPHBIM yIIpaBJIEHUEM

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCHUITJIMHBI

11.1. TunoBble KOHTPOIBHBIE 3a1aHUS UIM HHBIE MATEPHAIIBI, HEOOXOUMBIE IS OLEHKH
3HAHUM, YMEHHM, HABBIKOB U (UJIM) OTBITA B XOJI€ TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

s Tekymero KOHTpOJIsl 3HaHUHM CTYJIEHTOB MO JAUCLMIUIMHE IPOBOJUTCS KOMILJIEKCHAS OLIEHKA
3HAHMH, BKIIFOYAIOIIas

— mpoBeAeHHe Jab0paTOpHBIX padoT;

—  OTYETHI 10 JIAOOPATOPHBIM paboTam;

— peuleHHe 3a/1a4 Ha IPaKTUYECKUX 3aHATUSAX;

— BBINOJIHEHUE KYPCOBOI paboThI;

— TECTHPOBAHME HA CaiiTe MpernoAaBaTels 0 Pa3INuHbIM pa3/esiaM Kypca;
— DK3aMEH.

11.1.1. TunoBble 3axanus AJs1 JJ1aOOPATOPHBIX PadoT
Pesxxum moctyma https://edu.nntu.ru/ Kypc: MuKpOIpOLeCCOPHBIE CUCTEMBI B AJIEKTPOIIPHBOAAX
(ounast popma)
https://edu.nntu.ru/subject/index/card/subject_id/1342

11.1.2. TunoBbIe BONPOCHI ISl MPOMEKYTOUHOI aTTecTanuu B popme IK3aMeHa
Bomnpock! k mpoMexxXyTOYHOH aTTecTaluu (IK3aMeH)
Pasnen «BBenenue B a1361k Cu»
1. O6ume Bonpock! sA3bika Cu. IlepemeHHble, 00BABISIEMBIE IOIB30BATEIEM.
Tunsl nepemeHHbIx. O6nacTh BUAUMOCTH NepeMeHHON. O0acTh pa3MmelleHus: nepeMeHHoi. Pe-
THCTPHI CIIEIUAILHOTO Ha3HAueHHsI MUKpOKOHTpoiutepa SFR.
2. Onepauuu ¢ nepeMeHHbIMU U PETUCTPaMU MUKPOKOHTpoJuIepa B si3bike CH.
O030p cTaHIapTHBIX ONEpalUil C perucrpamu (3amuch B PETUCTP, YTEHHE 3HAYEHUS PErucTpa,
yCTAHOBKA B €MHUILY HY)KHBIX pa3ps0B, cOpOC pa3psioB perucTpa, NpoBepka paspsjia Ha JOTH-
YECKYI0 €MHUILY WU JIOTMYECKUM HOJb, U3MEHEHUE COCTOSHUS OuTa PErucTpa Ha MPOTHBOIIO-
J0xHOoe). ApupmeTrka 1 Joruka szpika C.
3. Oneparopsl sa3bika Cu.
Hasnauenue u cunrakcuc omneparopos if () {3, for (; ;) {3}, do {3} while (), while () {3, switch () {
case 1: {}; break}).
4. @yukiuu si3pika Cu.
Haznauenue, crpykrypa u opopmienue pynkiuii. DyHxius oOpadorunka npepbiBanus. CTpyk-
Typa IpOrpaMMBl.

Paznen «Muxpokontposnepsl MSP430»
5. OTnuuuTeNbHBIC XapaKTEePUCTHKH W OIMCaHHWe BBIBOJOB MUKpokoHTpoiurepa MSP430F1611
cemerictBa MSP430 .
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6. Apxurextypa MukpokonTposiepa MSP430F1611.

7. llenTpanbsHoe mporeccopHoe ycrpoiictro (LITY) .

8. Moaynb TaKTUPOBAHUSI.

9. [Toptsl BBOga/BrIBOA B MSP430.

Peructper BBoga PXIN, BeiBoga PXOUT, nanpasienus PXDIR, Beioopa ¢ynkumuu PXSEL, Beibopa
¢dbponra npepsiBanus PXIES, paspemenus npepeiBanus PXIE, dbiara npepsianus PXIFG.

10. AnpecHoe MPOCTPaHCTRBO.

Azpeca pecypcoB MHKPOKOHTPOJUIEpA: PETHCTPOB CHenHanbHOro HasHaueHus (SFR); 8-
pa3psiHbIX nepudepuitHbix Moayieit; 16-paspsuabix nepudepuitabix moayineit; O3Y; Flash-
aMsTh.

11. Metons! anpecanuu. Cuctema u popmar KOMaHI.

PeructpoBblii, MHAEKCHBIN, CUMBOJIBHBIN, aOCOTIOTHBINA, KOCBEHHBIM PETUCTPOBBIA, KOCBEHHBIN
ABTOMHKPEMEHTHBIN, IPAMOMN PEKUMBI afpecanuu. PopMar KOMaH[ C IBOWHBIM OIEpaHIOM, OJH-
HOYHBIM OIIEPAaHJIOM U KOMaH]I [epexo/a.

12. Cuctemsl npepsiBanust MEKpoKoHTposuiepa MSP430F1611.

Knaccudukanust mpeppiBannii Mukpokontpoiiepa MSP430F1611. Mcroynuky npepbIBaHUM,
(aru 1 BEKTOPHI.

13. IlpepriBanue OT BHEMIHUX COOBITUI. Peructpel paspemenus npepeiBanuii |E1 u IE2. Pern-
ctpsl (hnaro npepeiBanuii IFG1 u IFG2.

14. TlpepwiBanue ot taiimepa A. Peructpsl TACTL, TACCTLX, TAIV.

15. TpepriBanus cropoxeroro taiimepa. Peructp WDTCTL.

16. CtpykTypa u pyHKIHOHUpPOBaHUE Taiimepa A.

bnok-cxema Taiimepa A. Pexumbl paboTbl TaiiMepa A(OCTaHOBKA, BBEpX, HEMPEPHIBHBIN,
BBEepX/BHU3). PexxnMbl 3axBaTa U cpaBHeHMs. PexxuMbl BpIBOJa (BBIBOJ, YCTAHOBKA, MEpPEKITIOYE-
Hue/copoc, yCcTaHOBKa/cOpoc, MEePEKITIOUCHUE, copoc, MIePEKIIIOUCHNE/yCTaHOBKA,
cOpoc/yCcTaHOBKA).

17. Monayne 12-pazpsannoro ALII. brmox cxema ALIIT12. Pesynbrar npeobpazoBanusi. Pexumsr
npeoOpaszoBanmst AIIIT12. Peructper ADC12CTLO, ADC12CTL1, ADCI12IFG, ADCI1Z2IE,
ADC121V, ADC12MEMO0-15, ADC12MCTLO-15.

18. IIpoexkTrpoBaHrEe MUKPOIIPOIIECCOPHOI cucTeMbl ¢ momombio PROTEUS.

11.1.3. MetoanyecKkue yKa3aHUs K KYpCOBOMY NPOEKTHPOBAHUIO
Pexxum moctyna https://edu.nntu.ru/ Kype: MuKpompoieccopHbie CUCTEMBI B 3JIEKTPOITPUBOIAAX
(ounas gpopma)
https://edu.nntu.ru/subject/index/card/subject id/1342

11.1.4. 3ammTa KypcoBoro npoexkra/ padorsl.
PesynbTarhl 3ammThl KypcOBOro MpOeKTa/ pabOThl BHICTABISAIOTCA IO MATHOAIBHOM cucTeme
oueHuBanus ("omnyHo", "Xopomio", "yIOBIETBOPUTENBbHO", "HEYIOBIETBOPUTENBHO") € MpO-
CTaBJICHHEM KOJIMUYeCcTBa 0ayuioB, HAOpaHHBIX B COOTBETCTBUHU C 0aJUIbHO-PEUTHUHIOBOI CHCTEMOI.

[TepedyeHs BOMPOCOB K 3aIIMTE KypCOBOTO MPOEKTA /pabOThI

Pexxum nmoctyma https://edu.nntu.ru/ Kypc: MukponporeccopHble CHCTEMBI B AJIEKTPOIPHBOIAX
(ounast popma)

https://edu.nntu.ru/subject/index/card/subject_id/1342

PersiameHT npoBeaeHus TEKYLIEr0 KOHTPOJISA B (pOpMe KOMIILIOTEPHOI'0 TECTUPOBAHUS
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KoJj-Bo 3amanmii B 0anke
BONMPOCOB

Koxa-Bo 3aganuii, npeanb-
SIBJISIEMBIX CTY/IEHTY

Bpemst Ha TecTH-
poBaHHe, MHH.

He MeHee 90 WK yKa3pIBarOT
KOHKPETHOE KOJIMYECTBO Te-
CTOBBIX 3aJJaHUN

15

20

[TonHbIi (HOHIT OIEHOYHBIX CPENICTB ISl IPOBEIACHIS IPOMEKYTOUHOM aTTeCTAIluU B JOPME KOM-
MBIOTEPHOIO TECTUPOBAHUS pa3MelleH B 0aHKe BOIPOCOB JaHHOro Kypca aucuumminael B CO E-

Learning 4G
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YTBEPXJIAIO:
Hupektop uncrutyra MHIJI

O 202 T.

Juer aKTyaju3anuuun paﬁoqeﬁ nporpaMmbl THCIUIIJINHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUIS IOATOTOBKY MarucTpoB
Hanpasnenue: 13.03.02 DnekTposHepreTHKa U MICKTPOTEXHUKA
HamnpaBneHHOCTB: BeiGepure amemeHT

dopma 00ydeHUSIBrIOepHTE 3JIEMEHT.
I'ox mavama moaroroBku:20

Kypc 3
Cemectp 5

a) B pabouyro mporpamMmy He BHOcCATCS M3MeHeHHs. [Iporpamma akTyalM3upoBaHa IS
20 r. HayaJyia MOJATrOTOBKH.

0) B pabouyro mporpamMmy BHOCSTCS CIEAyIOIIME W3MEHEHHUs (yKa3aTh Ha KaKOW TOJ
Hayaja MmoJIrOTOBKK):

1) ;

B)
Pa3pabotuuk (n):

(®UO, yueHas CTETeHb, yUCHOE 3BaHHE) « » 2021r.
PaGouas mporpamma nepecMoTpeHa u ogodpeHana 3aceganuu kapeapoiIIIA
poTOKOJ No OT «__ » 2021r.
3aBenyromnuit kKadeapoi
JIMCT akTyaM3aluy NPUHAT HA XpPaHeHHe:
3aBeayromuii Beimyckaromiei kadeapoit J1TA «_» 2021r.
Meroauueckuit ornen YMY: « » 2021 r.
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