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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 CHUCTEM YIPABIECHUS AJIEKTPOTEXHOJIOTUYECKUMHU YCTAaHOBKAMHU U CH-
CTeM aBTOMATHKH Ha 6a3e MHKPOKOHTPOJUIEPOB M MUKPOIIPOLIECCOPOB.

1.2. 3anaum ocBOeHMS AUCHUILTHHEI (MOYJIA):

- pa3paboTKa TEXHUYECKOro 3aJaHusi Ha IPOEKTUPOBAHHE MHUKPOIPOLECCOPHBIX
CUCTEM YIPABJIEHUS 3JEKTPOTEXHOJIOTMYECKMMHU YCTaHOBKaMU Ha 0a3e MHUKPOKOHTPOJIEPOB
U MUKPOIIPOLIECCOPOB,;

- pa3paboTKa NPUHIHUIHAATBHON CXEMBl MHKPOIPOLECCOPHON CHCTEMBI YIPaBICHHS
NEKTPOTEXHOJIOTUYECKUMHU YCTaHOBKaMH

- pa3paboTKa MPOrpaMMHOTO O0ECHEeUeHUs] MHUKPOIIPOIECCOPHOW CHCTEMBI YIPABICHHS
ANEKTPOTEXHOJIIOTUYECKUMHU YCTAHOBKAMU .

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYuebHasg aucuumiuHa «MHUKpPONPOLIECCOPHBIE CHUCTEMbD» BKJIIOYEHA B IE€peueHb JUCLUIUIMH
BapuaTMBHOW  4vacth  (popmMupyemMol  ydacTHUKaMH  OOpa30BAaTEIbHBIX  OTHOIICHUIA),
onpenensaonwmii HanpasieHHocTs OIT B1.B.O/1.5. JlucuumninHa peanusyercs B COOTBETCTBUHU C
tpedoBanusimu GI'OC, OI1 BO u VII.

JucuuminHa Oasupyercs Ha CIEAYOUMX JUCHUINIMHAX B 00BEME MpPOrpaMMBI
OakanaBpuata. llpeamiecTByromyMu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
JUCHUIUINHA «MHKPOIPOLECCOPHBIE CUCTEMBD) SABIAIOTCS «OCHOBBI CXEMOTEXHUKM», «Teopus
ABTOMATUYECKOTO YIPABICHUS.

I[I/ICI_II/IHJ'II/IHH. «MI/IKpOHpOHeCCOpHHe CUCTCMBI»  SABJIACTCA OCHOBOHOJ'IaFaIOH_Ieﬁ JJIsA
HU3YyUCHUA CICAYIOIINX JUCHUIIIINH: «Cucremsnl AaBTOMATH4YCCKOT'O YIIpaBJICHUA
QJICKTPOTCXHOJIOTUYCCKUMU YCTAHOBKAMM ).

Pabouas mporpamma nucHUIIMHBL ««MHUKpPONPOIIECCOPHBIE CUCTEMBD» ISl MHBAIUIOB U
JMI] C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0pOBbsSI pa3zpabaThIBaeTCsl MHIUBUAYAJIBHO C Y4ETOM
0COOCHHOCTEHN TCHXO(PHU3UUECKOTO pPa3BUTHUS, HHIWBHUIYaJbHBIX BO3MOXKHOCTEH W COCTOSTHUS
3JI0pOBbsI TAKUX O0YYArOIIUXCSL.

3. KOMIIETEHIIUA OBYYAIOLIEIOCSI, ®OPMUPYEMBIE B PE3YJBbTATE
OCBOEHMUS JUCHUILINHBI (MOLYJIST)

Ta6n1z1ua 1- q)OpMI/IpOBaHI/Ie KOMIIETCHIIUN AUCITUILIIMHAMM

Kypc
HaumenoBanue qucuuiuivi, popmupyonmx komnerenuio [TKC-3 1 2 }ép 4 5

COBMECTHO

O3Hakomumenvuas npaxkmuxa X

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

Ilpoexmunas npaxmuxa

XXX

Dnexmpuyeckuil npugoo

Teopu}z asmomamuiecKkoco ynpaejileHus

MuxkponpoyeccopHuie cucmemol

XXX

OcHobl mexHono2uu C6APOHHOCO np0u3600cmea




HanmeHoBaHue AUCHMILINH, GopMHUPYOMMX KoMieTeHiuio [TKC-3

Kypc

3 4 5
COBMECTHO
Ileuu conpomuenenus X
Dnexmpoobopydosanue c6apoyHO20 NPOU3E00CMEa X
Onexmpocuabocenue X
Cucmembvl ynpagienus 2NeKmpomMexanHuiecKumu 0ovexmamu X
Onexmpomexnono2uyecKue yCmaHo8KU U cCUCHeMbl X
Yemanosxu unodyxyuonnozo nazpesa X
Ipoexmuposanue 31eKmpoOmexHoI02UYeCKUX YCMAHOBOK X
Texnonozust 21eKMpoOMOHMANCHLIX pabom X
Cucmembl agmomamuiecko2o ynpasieHus 1eKmpomexHoN02UYecKu- X
MU YCMAHOBKAMU
Mexanusmbsl u nPpU0ObL HN1EKMPOMEXHOI0SUYECKUX YCIMAHOBOK X
Cunogvle s1emeHmyvl YNPAGIEHUs HNEKMPOMEXHOI02UYECKUX YCMAHO- X
80K
Dnexmpocuaboicerue u 31eKmpoooopy008aHue I1eKmpomexHoIocuye- X
CKUX YCMAHOBOK
DnekmpocHabocere nPOMbIULEHHBIX RPEONPUAMUL X
Cucmembvl NPOSPAMMHO20 YNPABIEHUS X
Ilpeodunnomunas npakmuxa X
Tloozomoexa k npoyedype 3awumol u 3auuma BKP X
Kype
HanmernoBanne aucnumuing, popmupyromux koMmerernmnuio [IKC-4 3 4 5
COBMECTHO

Onexmpuyeckue u 31eKmMpoHHble ANNApamsi X
Ilpoexmnas npaxmuka X
Cunosasi 21eKmpoHuKa X
Ochosbi cxeMomexHuKu X
OcHo8bi 21eKmpomexHoI0cUU X
Onexmpuyeckuil npugoo X
MuxkponpoyeccopHvie cucmemol X
OcHosbl MexHoI02UlU C8APOUHO20 NPOU3BOOCEA X
[leuu conpomuenenus X
Dnexmpoobopyodosanie c6apouH020 NPOU3BOOCMEA X
Dnexmpocuaborcenue X
Cucmembl ynpasnenus 31eKmpomexanuieckumMi 00beKxmamu X
Onexmpomexnono2uyecKue yCmaHo8KU U CUCHEMbl X
Yemanoexu unoyxyuonnoeo nazpesa X
[Ipoexmuposanue 31eKmpOmexHoL02ULeCKUX YCMAHOBOK X
Cucmembsl agmomamuiecko2co YNpasieHus 1eKmpomexHoI02UYecKu- X
MU YCMAHOBKAMU
Mexanuszmul u npusoobl 21eKMPOMEXHONOSULECKUX YCINAHOBOK X
Cunogvle snemenmul YNPAGIEHUS INEKMPOMEXHOLO2UYECKUX YCMAHO- X
60K
Dnexmpocuaboicenue u 21eKmpooodopydosanue 3eKmpomexHoiocude- X
CKUX YCMAHOBOK
Dnexmpocuabocenie npoMbIULIEHHBIX NPEONPUSTNUL X
Cucmembvl NPOSPAMMHO20 YNPABLEHUS X
IIpedounnomnas npakxmuxa X
Tloocomoska x npoyedype 3awumol u 3awyuma BKP X




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

Tabnuna 2- [lepeuens MmIaHUPYEMbIX PE3yJIbTaTOB O0YUYEHHS MO AUCLUILINHE, COOTHECEHHBIX C INITAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS

KO}I 1 HAUMCHOBAaHUC

KOII H HAMMCHOBAHH(

OueHo4YHBIE CPECTBA

KOMITCTeHIHH HHANKATOPA T0CTHIKE Ilirannpyemble pe3yabTaThl 00y4YeHHUsI 0 THCHUTIIIHHE Texymero IIpomesxyToUHOIM
HHUS KOMIIETEHIHH KOHTPOJIst aTTecTalluM
IMKC-3. Cnocoben mpunu- | UTIKC-3.2. CnocobeH | 3HarThb: Ymern: Baaners: TectupoBanue | Bompocsl ans ycTHO-
MaTh y4acTHe B MPOEKTHPO- | COCTAaBIATH M OQOpM- | - TpeOOBaHWS M COCTaB | - pa3pabaTbIBaTh NPUHIMIK- | - HABBIKAMHU MPOEKTHPO- | B cucteMe E- | ro cobecemoBanms.
BaHUM OOBEKTOB NMPO(EcCH- | JISITH THIOBYIO TEXHH- | THIOBOM  TCXHHYECKOH | albHYI0 CXeMy MHKPONpO- | BaHMsS — NpHHIMIHAB- | learning.
OHAIIBHOM JIeATENEHOCTH YeCKyl0  JIOKYMEHTa- | JOKyMEHTAIUH LIECCOPHOH CHCTEMBI HBIX CXEM MHKpOIpPO-
IO LIECCOPHBIX CHCTEM

[IKC-4. Cnocoben mposo- | MIIKC-4.1. Crnocober | 3uarh: Ymern: Baagers: TectupoBanue | Bonpocsl g ycTHO-
JIMTh OOOCHOBaHWE MPOEKT- | pa3pabaThiBaTh BapH- | - apXUTEKTypy MHKPO- | - MPOrpaMMHpOBaTh MHUKPO- | - HaBbIKaMH pa3paboTKu | B cucreMe E- | ro cobecenoBaHms.
HBIX PEIICHHI AHTBI TEXHUYECKHX | MPOIIECCOPHOI CUCTEMBI; | KOHTPOJLUIEPHBIE CUCTEMBI; nporpamm Ha Assembler | learning.

pellieHni i B COOTBET-
CTBHH C TEXHHYECKHM
3a/laHieM U HOPMAaTHB-
HO-TEXHUYECKOM  J10-
KyMEHTaIueH, coOro-
Jiasi PA3NIIHBIC TEXHU-
4eckue, 3Heprodddex-
THBHBIC ¥ OSKOJIOTHYE-
CKHe TpeOOBaHHs

- KaKk OpraHW30BaTh pa-
6oty uHTEp(hEeHCOB MHK-
POIIPOLIECCOPHBIX ~ CH-
cTeM;

- Kak paspabaTbIBaTh
MHKPOIIPOLIECCOPHYIO
CHCTEMY C Y4YEeTOM 3a-
JIaHHBIX TIapaMeTpoB
paboTel  TEXHOJOTHYE-
CKOTO TIpOLIeCCa,;

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

- OMpEsIeNsITh COCTaB MUKPO-
MPOLIECCOPHOM  CHCTEMBI  C
Y4€TOM 3a/IaHHbIX IapamMeT-
poB paboThl TEXHOJOTHYE-
CKOTO TIpoIIecca;

- pa3pabaTbIBaTh MPOrPaMM-
HYI0 YacTh MHKpPOIIPOIIEC-
COPHOM CHCTEMBI C YYETOM
3a/IaHHBIX TIAPAMETPOB pado-
TBI TEXHOJIOTHYECKOTO TIPO-
1iecca,

- OpraHu3oBaTh OOMEH JaH-
HBIMA MEXKy MHUKPOIIPOLEC-
COPHOM CHCTEMOM U yCTpOU-
CTBaMU YIIPaBJICHUA W KOH-
TPOJSL  DJIEKTpOIHEpreTHYe-
CKOTO 00BEKTA

JUIL  MUKPOIIPOLIECCOP-
HBIX CUCTEM,

- HaBbIKaMH pPabOTHI C
[POrpaMMHBIMU  CpEJI-
CTBaMU TOAAEPKKU
MPOEKTHPOBAHUSI-
OTNIaJIKM MHKpPOIIPOLEC-
COPHBIX CUCTEM




prI[OBaﬂ (byHKHI/ISI: B/02.6 HOZ[FOTOBKS. TEKCTOBOM U rpa(bnqecxoﬁ qacTeld dCKU3HOT'0 U TEXHHUYECKOT'O IIPOCKTOB aBTOMaTI/BI/IpOBaHHOﬁ CHUCTEMbI YIIPABJICHUA TEXHOJOTH-
YECKHUMHU IpoleccaMu
KBanudukarnumonnsie TpedboBanus k TO:
Tpynosble 1eiicTBUA:
- IIOATOTOBKA UCXOOHBIX OAHHBIX IS paSpa6OTKI/I TIIPpOCKTa aBTOMaTPBPIpOBaHHOﬁ CUCTEMBI YIIPABJICHUA TEXHOJIOTUICCKUMU HpOHeCCﬂMI/I;
- pa3paboTKa JOKyMEHTAIlUH 3CKU3HOTO IMPOEKTa aBTOMAaTU3NPOBAHHOM CHCTEMBI YIPABJICHUS TEXHOJIOTHICCKIMH TPOIIECCAMH;
- pa3paboTKa TEeKCTOBOH U rpadMuecKoi YacTeil JOKYMEHTAIIH TEXHUIECKOTO MPOEKTa aBTOMATH3NPOBAHHOM CHCTEMBI YIIPaBICHUS TEXHOJIOTHIECKAMH IIPOIIECCAMH,
TpyaoBbie yMeHHUs:
- OMPCACIIATDL NMPCABAPUTECIILHBIC PCHICHUA T10 BLI6paHHOMy BapuUaHTy aBTOMaTH?,PIpOBaHHOﬁ CHUCTEMbI YIIPABJICHUA U OTACJIbHBIM BUJaM O6eCHe‘IeHHI>i;
TpynoBble 3HaHUSA:
- COCTaB KOMIIICKCA CPEACTB aBTOMATU3AIUH,
- KJ'IaCCI/I(bI/IKaI_II/ISI ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUSA TCXHOJIOTMYECKUMU HpOL[eCCﬁMI/I;
- O6H1He TEXHHUYCCKUC Tpe6OBaHI/ISI u (byHKL[I/IOHaJ'H)HOC Ha3HA4YCHUEC aBTOMATU3UPOBAHHLIX CUCTEM YIIPABJICHUSA TEXHOJIOTHUICCKUMU HpOLleCC&MI/I;

TpynoBas GyHKIUs: B/02.6 PaspaboTka cpeicTB aBTOMATH3ALMH ISl CIIOKHBIX TEXHOIOTMYECKHX TIPOIIECCOB TEPMUUECKOI U XUMHKO-TEPMUUECKOil 06paboTku

KBamudukammonnsie TpedoBanus k T:
TpynoBbie AelicTBUSA:
- ompeeNicHre 00MIel CXeMbl CHCTEMBI aBTOMAaTH3UPOBAHHOTO U aBTOMAaTHYECKOTO YIIPABJICHUS CIIOKHBIM TEXHOJIOTHYECKUM IPOIIECCOM TEPMUIECKOH H XHMUKO-TEPMHUYECKON
00paboTkHy,;
- BEIOOp CPEACTB PEryIMPOBAaHUS MAPAMETPOB CIOKHBIX TEXHOJOTHYSCKUX MPOIECCOB TEPMUIECKON U XUMUKO-TEPMUIECKOI 00paboTKH;
TpyaoBble yMeHHUs:
- pa3pabarTbIBaTh CXeMy aBTOMATH3HMPOBAHHOTO YIIPABICHUS CIOKHBIM TEXHOJOTHYSCKUM MPOIECCOM TEPMUIECKON U XUMUKO-TEPMUIECKOH 00paboTKH;
- OIIpeAEIATh CIIOCOOBI M CPENICTBA PETYIUPOBAHNS TAPAMETPOB CIIOKHBIX TEXHOJIOTHYECKUX MTPOIECCOB TEPMUIECKON U XUMHUKO-TEPMHUIECKOI 00paboTKH;
TpynoBble 3HaHUSA:
- OPUHOUIIBI TIOCTPOCHUA CUCTEM aBTOMATU3UPOBAHHOI'O U aBTOMATHUYCCKOI'O YIPABJICHUS CIOKHBIMU TEXHOJOTMYECCKUMU MPOLCCCaMu TepMI/I‘IeCKOf/'I u XHMHKO-TGpMH‘IeCKOﬁ
06paboTkuy;
- DJICKTPOHHBIC CIIPABOYHBIC CUCTEMBI U OMOINOTEKN: HaMMCHOBAHUA, BO3SMOKXHOCTHU U TOPAJIOK pa6OTBI B HUX,
- eIMHAs CHcTeMa KOHCTPYKTOPCKOM TOKYMEHTAIUH;



4. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1. Pacnpenenenue TpyJ0EMKOCTH JUCLUILIAHEI 10 BUAAM PabOTIIO 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

Buj yueOHoi1 padoThl Bcero B 1.4. nkypcam
qac. No kypca 4
®opmaT u3ydeHus AMCHUTIMHBI C UCIIOJIb30BAaHUEM DJIEMEHTOB
AJIEKTPOHHOTO 00Y4eHHS

OO6mas TpyA0EMKOCTb JUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 360 360

1. KonrakTHas pa6ora: 32 32

1.1. AynutopHasi paboTa, B TOM 4ucJjie: 24 24
3aHATHUS JeKuonHoro tuma (JI) 8 8
3ansTus ceMunapckoro tuna (I13-cemunapel, npaxT. 3aHATHS U ) 8 8
naboparopubie paboTsl (JIP) 8 8
1.2.BHeayiuTopHas, B TOM YHcJe 8 8
KypcoBast pabota (npoekt) (KP/KII) (koHCynbTanus, 3ammTa) 2 2
TEKYIIUH KOHTPOJIb, KOHCYJIBTAIIMH MO AUCIHMILUINHE 4 4
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 2 2

2. CamocTrosiTesabHas padora (CPC) 319 319

pedepat/scce (MOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa

kypcoBas padota/mpoekt (KP/KII) (moaroroska) o4 94

CaMOCTOSITENIbHOE U3YUYEeHHE pa3/iesioB, CaMOINOArOTOBKA (IIPOpadoT- 273 273
Ka ¥ TTOBTOPEHUE JICKIIMOHHOTO MaTepualia U Marepuaia yueOHUKOB
1 y4eOHBIX TOCOOUIi, MOATOTOBKA K JIAOOPATOPHBIM U MPAKTUYECKUM
3aHSATHUSAM, KOJJIOKBHYM H T.II.)

IToaroroBka K 3k3amMeHy (KOHTPOJIb) 9 9




4.2.

CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Tabmuma 4 -Conepxanue JUCIUTIINHBL, CTPYKTYPUPOBAHHOE IO TEMaM JUIS CTYICHTOB YCKOPEHHOTO 3209HOTO O0yUYeHUS

Bunnbl yue6Hoii padoThI
(KE::;::IEI)I’:;D;:;C) KOHTaKTIS::IC) — Peasusauua B | HaumenoBanue
P HaunmenoBanue ucnosabsye- | pamkax Ilpak- | pazpadorannoro
PE3YIILTATEL 0¢B0- pabora 5 S MBbIX AKTHUBHBIX U MHTEPaK- | THYeCKOH NoA- | DJEeKTPOHHOIO
emnsi: kox VK; Haumenosanue pas1eos, Tem L B £ BmCPC THBHBIX 00pa30BaTebLHBIX TOTOBKH Kypca (Tpyno-
OIIK; IIK u unau- S E2EEES P " yp pya
) S REZES RS TEeXHOJIOTHi (TPY10eMKOCTh | €MKOCTH B 4a-
KaTopbI IOCTHKE 8 2
HHUSI KOMIIeTeHInit $ EEEE = 3 B Hacax) cax)
= FTEEPE
6 cemecTp
ITKC-3 Pazgen 1. Mukxpokontrposuiepsl ¢upmsl ATMEL ATtiny
HIIKC-3.2 2313 u ATMegal28
[1IKC-4 Tema 1.1. Apxurekrypa u omuca- | 0,33 9 noarotopka K | [lyGnuuHasi mpe3eHTanusi npo-
MIIKC-4.1 HHe BHIBOJ0OB MUKPOKOHTPOJLJIEPOB JEKIHUAM eKTa.
ATtiny 2313 u ATMegal28. [6.1.1]
O0oOmenHas apXUTEKTypa MHKPO- [6.1.2.]
koHTpoiepoB  AVR, Ha3HaucHHE [6.1.3.]
650k0B. OCHOBHBIE XapaKTEPUCTHKU [6.1.4.]
MUKpokoHTpoiuiepoB  AVR. Apxu- [6.1.5.]
TEKTypa W OINHCAHUE BBIBOJOB MHK- [6.16.]
pokonTpoiuiepa ATtiny2313.
ApXHTEKTypa U OIMCaHHE BBIBOJOB
MuUKpokoHTpouiepa ATMegal28.
Tema 1.2. IlopTsl BBOAa/BBIBOJA. 0,33 9 noarotopka K | [lyOnuuHasi pe3eHTauus npo-
Peructpel  mopTOB  BBOJA/BHIBOJIA. JICKIUAM eKTa.
KondurypupoBanne mOpTOB  BBO- [6.1.1]
Jla/BbIBO/IA. [6.1.2.]
[6.1.3.]
[6.1.4.]
[6.1.5.]
[6.1.6.]
Tema 1.3. Opranmsamus namsatu | 0,33 9 noaroroBka K | ITyOnmuHas mpe3eHTalus mpo-
MHKPOKOHTpoJ1epoB AVR. JCKIUSM eKTa.
Iamsate mporpamm (Flash). Tlamsts [[6.1.1]
JaHHBIX (perucTpoBblii (aiin, peru- [6.1.2.]




Buasbl yue6Hoii padoThl

Ilnannpyembl
(KOHTpo.JII:l}[,)eyeM:le) KOHTaKT}(:;C) — Peamuzanus B | HammeHoBaHue
P HaumenoBanue ucnosab3ye- | pamkax Ilpak- | pazpadorannoro
Pe3yIILTATEL 0°B0- pabora 5 S 3 MBIX AKTHBHBIX M MHTEPAK- | THYECKOii Moa- | DJIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK; TTK u wiu- = ke E =B S ] THBHBIX 06Pa30BaTeIbHEIX FOTOBKH Kypca (Tpyao-
) S REZEZR G S TEeXHOJIOT Hif (TPpya0eMKOCTh | €MKOCThb B 4Ya-
KaTOPBI T0CTHHKE g2 B 9 2 §
HUS KOMIeTeH Ui 2 F SEZE = B Hacax) cax)
= R E :;5 D g
cTpsl BBOAa/BhiBOs1a, O3Y). DHepro- [6.1.3.]
HE3aBUCHMas aMSTh JTAaHHBIX [6.1.4.]
(EEPROM). Opranuzanust mamsitu [6.1.5.]
MHUKpOKOHTpoiuiepoB ATtiny2313 u [6.1.6.]
ATMegal28.
Tema 1.4. Cucrema xomanx u me- | 0,33 9 noarotoBka K | [lyOmudaHas mpe3eHTanus mpo-
TOABLI aipecanuu. JICKIHAM €KTa.
Peructp cocrosaus SREG. Metoast [6.1.1]
aJpecalliy MaMsITH JIaHHBIX (IpsMast [6.1.2.]
aapecanuss oxHoro POH, mnpsmas [6.1.3]
aapecanus aByx POH, mpsimas amgpe- [6.14]
calusi  PEerucTpoB  BBOJA/BHIBOJIA, [6.15]
HETIOCPEACTBEHHAsT TpsMas ajapeca- [6.1.6.]
uus, npamas anpecauus O3V, mpo-
cras KocBeHHas afapecauus O3V,
KocBeHHast  aapecauuss O3V ¢
MOCTUHKPEMEHTOM, KOCBEHHAs ajpe-
camus O3Y ¢ nOpengeKpeMeHToM,
OTHOCHTENIbHAas ~KOCBEHHas aJipeca-
st O3Y). Meroasl aapecanuu ma-
MSTH Mporpamm (KOCBEHHass U OTHO-
cuTeNbHas). Ajpecarsi KOHCTaHT B
MaMsTH OPOTPaMM.
Tema 1.5. Tocryn k suepronesasu- | 0.33 9 noarotopka K | [lyOnuuHasi pe3eHTanus npo-
cumoii (EEPROM) namsTu. JEKIHAM eKTa.
Hoctyn K  DHEproHe3aBUCHMOMU [6.1.1]
(EEPROM) namsiTé MHKPOKOHTPOJI- [6.1.2.]
nepa ATtiny2313. Peructpsl azmpeca [6.1.3.]
EEAR, nannsix EEDR u ynpasnenus [6.1.4.]
EECR EEPROM nawmsTsio. [6.15]
Hoctyn K SHEPrOHE3aBUCUMON [6.16.]
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Buasbl yue6Hoii padoThl

Ilnanupyembie qac
(KOHTpOMpYeMBbIe) KOHTaKT}(laﬂ ) — Peasusaumusa B | HaumenoBanue
PE3YBTATHI 0CBO- padora g E,E HaunmeHoBaHMe MCIO/Ib3ye- | paMKax l}paK- pa3pabdoTaHHOrO
erms: ko1 YK; HauMeHOBAHHE PA3IeI0B, TeM — E : Bux CPC MbIX aKTPIl;HbIX M UHTEpaK- THYECKOHU MOI- DJIEKTPOHHOT0
OIK; MK u unau- = koo E =B g 3 THBHBIX 06Pa30BaTeIbHEIX TOTOBKH Kypca (Tpyno-
KaTO;)bl JOCTHIKe- = BRZE 3B S E TEeXHOJIOT Uil (TPYAOEMKOCTH | eMKOCTh B 4a-
HHMS KOMIIeTeHIUH ,";‘ § E' ig = g 3 B acax) cax)
) : 5 D] =

(EEPROM) mnamsTH MHKPOKOHTPOJI-

nepa ATMegal28. Peructpsl ampeca

EEAR, nannsix EEDR u ynpasnenus

EECR EEPROM namsTtso.

Tema 1.6. TakTupoBanue, peskumbr | 0,33 9 noarotopka K | [lyOmudaHas mpe3eHTanus mpo-

TIOHMKEHHOT0 JHepPronoTpedaeHust JICKIHAM €KTa.

" cOpoc  MHKPOKOHTpO.JIepa [6.1.1]

ATMegal28. [6.1.2]

TakToBplld  reHepaTop. Peructp [6.13]

MCUCR.  Pexumbl HOHMKEHHOTI'O [6.14]

anekrponotpebnenus  (ldle, ADC [6.1.5]

Noise Reduction, Power Down, Pow- [6.1.6]

er save, Stand by, Extended Stand

by).

Tema 1.7. Cucrema mnpepbIBaHHit 0,5 45 | moarotoBka K | IlyOnmuHas mpe3eHTamys Mpo-

MHKPOKOHTpoJLIepoB AVR JICKIUAM €KTa.

Cucrtema MpepbIBaHUI MHUKpO- [6.1.1]

koHTpoiuiepa ATtiny2313. Tabnmma [6.1.2.]

BEKTOPOB  IpepbiBaHuil. BHemHune [6.1.3.]

npepeiBanust. Peructper  GIMSK, [6.14]

MCUCR, PCMSK, EIFR. Cuctema [6.15]

npepbIBaHUi MUKPOKOHTPOJLIEpa [6.1.6.]

ATMegal28. Tabnuma BeKTOPOB

npepbiBaHUi. BHelHue npepeiBaHusl.

Peructper EIMSK, EICRA, EICRB,

EIFR.

Tema 1.8. Taiimepsl MHKpO- 1 75 | nomrotoBka K | [lyOnmuHast mpe3eHTanus mpo-

KOHTpoJI1epoB AVR JICKIUAM €KTa.

Knaccudukanus raiimepos. Cropo- [[6.1.1]

JKEBOM TaliMep MUKPOKOHTPOJLIEpA [6.1.2.]

ATtiny2313. Peructp WDTCSR. [6.1.3.]
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Buasbl yue6Hoii padoThl

(Kg:['];a]:)?:[yenz:::]e) (1ac) ; Peamuzanus B | HammeHoBaHue
poaupy Konrakrhas Sy HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PE3yIbTATRI 0CBO- pabora 55§ MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK; ITK w wmu- = ke E = B3 : THBHBIX 06pa30BaTeILHEIX TOTOBKH Kypca (Tpyno-
) S R2ESRE§ TEXHOJIOT i (TPYA0EMKOCTh | €MKOCTh B 4a-
KATOPBI 10CTHKE & 2 §
HUS KOMIeTeH Ui S ESE E E = B Hacax) cax)
Pexumbl paboThl TaiiMepoB o00IIero [6.1.4.]
nasnauenus (Normal, CTC, Capture, [6.1.5.]
Fast PWM, Phase Correct PWM, [6.1.6.]
Phase and Frequency Correct PWM).
CucreMa TaliMepOB MUKPOKOHTPOJI-
nepa ATtiny2313. BoceMmupaspsaHbiit
taiimep TO. Peructper TIMSK, TIFR,
TCCROA, TCCROB. IllectHanuaru-
paspsaHblil Tafimep T1. Peructps
TCCR1A, TCCR1B, TCCRI1C. Cu-
cTeMa TaiiMepoB MHUKPOKOHTpOJLIEpa
ATMegal28. Bocemupaspsitabie
taitmeps! TO u T2. Peructper TIMSK,
ETIMSK, TIFR, ETIFR, TCCRO,
TCCR2. lecTHagmaTupaspsaHbIE
taiimepsr T1, T3. Perucrper TCCR-
nA, TCCRnB, TCCRnC.
IMpakTuueckoe 3ansaTue Nel. 2 18 | HoarotoBka K
CucrteMa TpepblBaHUN W TaliMepOB 113
MuKpokoHTposuiepa ATtiny2313. [6.1.1],
[6.1.2],
[6.1.8.]
JlaGopaTopHas pa6ora Ne6. 8 18 | [loaroTtoBka K
OyHKINOHUPOBAaHHE MHKPOKOHTPOJI- 71a00paTOPHBIM
nepa ATtiny2313. Cucrtema mpepsi- paboram
BaHHUH U TaliMEepOB [6.4]
Tema 1.9. Anajoroso-uugpoBoii 0,5 45 | noaroroBka Kk | [TyOGmmaHas mpe3eHTaus mpo-
npeoGpa3oBarelb MHKPOKOHTPOJI- JICKISIM eKTa.
gepa ATMegal28. [6.1.1],
[6.1.6.]
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Buasbl yue6Hoii padoThl

(Kg:['];a]:)?:[yenz:::]e) (1ac) Peamuzanus B | HammeHoBaHue
poaupy Konrakrhas Y HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
pe3yJIbTaThl 0CBO- padora 5 579 .
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 BRZEIE ] TEXHOJIOT i (TPY10eMKOCTb | €eMKOCTb B 4a-
KaTopbI 10CTH:Ke- E BEL S E =
HUS KOMIeTeH Ui 2 F SEZE = B Uacax) cax)
= R = %‘5 B} g
CrpykrypHas cxema moxpyis ALIIL
Pexumer  pabotel. Permctper  AD-
MUX, ADCSRA, SFIOR, ADCH,
ADCL. PesymbraTel mpeoOpazoBa-
HUH.
IMpakTuyeckoe 3ausTue Ned. 2 18 | Hoaroroska
[IpoexTnpoBaHNe MHKPOIPOLECCOP- 113
HOM CHCTEMBbl YIPABJICHUS aCUH- [6.1.1],
XPOHHBIM JIBUTaTeseM C (a3HbIM po- [6.1.6.],
TOpoM Ha 0a3e MHUKPOKOHTpOJUIepa [6.22]
ATMegal28
KypcoBas padora 54
HUTOI'O 3A CEMECTP 8 8 |8 |319
HUTOI'O no nucuuminHe 8 8 8 319
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5. TEKYIIUA KOHTPOJIb YCHEBAEMOCTH M IPOMEXYTOUYHAS
ATTECTALNMUA ITO UTOI'AM OCBOEHUA JUCHUITJINHBI.

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 TEKYyIIErOo KOHTPOJS 3HAHWUK OOydaromuxcs chopmupoBaHbl B cucreme E-
learning u HaxomasTcst B CBOOOAHOM JOCTYIIE:

Muxkpornpoueccopasie cuctembl ABII (Cnsinzeckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/866

Onucanue moxkasareyie u KPHUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHUC IIKaJI OICHHUBAHW A
Tab6muma 5. [pu TekyiieM KOHTPoJie (KOHTPOJIbHbIC HEJCIH) M OIIEHKA BBIMTOJIHCHHUS
1abopaTopHBIX paboT

HIkana Jx3amen/
N 3auer
OLlEeHUBAaHMSI 3ayeT ¢ OLlEHKOI
40<R<=50 OtnuyHO
30<R<=40 Xopor1iio 3a4eT
20<R<=30 Y 10BAETBOPUTETHHO
0<R<=20 HeynosiersopurensHo He3a4JeT

5.1.2. Ilpu mpoMeXyTOYHOM KOHTPOJIE YCIIEBAEMOCTh CTYIEHTOB OIIEHHBAETCS IO YETHIPEX-
OaJUILHOHN cUCTEME COTIIMYHO», «XOpOoLIo», «YHOBJICTBOPUTCIBHO», «HCYHOBJICTBOPHUTCIBHOY,
00 «3BadeT», «HE3aAUYCT».

Bompocs! A7si MpOMeXyTOYHOTO KOHTPOJIsi chOpMHUpOBaHbI B cucteMe E-learning u Haxoasrces B
CBOOOJHOM JOCTYTIE:

https://edu.nntu.ru/subject/index/card/subject_id/866
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Tabauna 6 - Kpurepun oueHuBaHusi pe3yJbTaTa 00y4eHHUs M0 JUCHUILVIMHE U IKAJA OLeHUBAHUA

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. Cnanzesckasa, K.II. Kypc «Muxpomnpoueccopusle cucremsl ABUI (CrnsinzeBckas
K.IL)»
https://edu.nntu.ru/subject/index/card/subject_id/866

6.1.2. benos, A. B. Mukpokontposuiepsl AVR: 0T a30B nporpaMMHpoBaHus 0 CO3JaHUS
NPaKTUYECKUX YCTPOUCTB : camoyuutens / A. B. benoB. — Canxrt-IleTepOypr : Hayka u TexHuka,
2016. — 544 c. — ISBN 978-5-94387-854-1. — TekcT : 31ekTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/90223

AJIEKTPOHHBIX YCTPOUCTB : yyebHoe mocobue / B. K. Makyxa. — HoBocubupck : HI'TY,
2014. — 68 c. — ISBN 978-5-7782-2505-3. — Tekcr : anekTpoHHbIH / JIaHb : 3II€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/118203

6.1.3. benos, A. B. Coznaem ycTpoiicTBa Ha MUKPOKOHTpOJIIepax : yueOHoe nocobue / A.
B. BenoB. — Cankr-IlerepOypr : Hayka u Texnuka, 2007. — 304 c. — ISBN 978-5-94387-364-
3.— Tekcr: osnexkrponHslii // Jlanb AJIEKTPOHHO-OuOMmoTeynas cucrema. — URL:
https://e.lanbook.com/book/35947

6.1.4. Kuraes, 10. B. OcHoBBI nporpammupoBaHus MUKpokoHTpoiiepoB ATMegal28 u
68hc908 / 1O. B. KuraeB. — Cankrt-IletepOypr : HUY UTMO, 2007. — 107 c¢. — TexkcT : smek-
TPOHHBIH // Jlanp 3JIEKTPOHHO-OMOIMOTEUHAs cucTtema. — URL:
https://e.lanbook.com/book/43634

6.1.5. Xapros, B. 1. MuxpokonTpomiepsl AVR. [IpakTukym 11 HAUMHAIOLMIMX : yuyeOHOe
nocobue / B. 5. XaptoB. — 2-¢ m3a., ucnp. u jgorm. — Mocksa : MI'TY um. Baymana, 2012. —
280 c. — ISBN 978-5-7038-3565-4. — Tekct: »nekTpoHHbIH / JlaHb AIIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/106326

6.1.6. Ectudeen, A. B. Mukpokonrposuiepsl AVR cemeiictBa Mega. PykoBoCTBO MMOJIb-
3oBarens : yueOHoe mocodue / A. B. EBctudeeB. — Mocksa : , 2010. — 592 ¢. — ISBN 978-5-
94120-090-0. — Tekcr : anexkrponHsblii // Jlanp : anekTpoHHO-OubImoTeuynas cucrema. — URL:
https://e.lanbook.com/book/40947

Y4eOHas mureparypa
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https://edu.nntu.ru/subject/index/card/subject_id/866
https://e.lanbook.com/book/90223
https://e.lanbook.com/book/118203
https://e.lanbook.com/book/35947
https://e.lanbook.com/book/40947

6.2. CnpaBouno-6uGnHorpaduueckas IMTEPATypa.

—  YueOHUKU u yuebHvie nocooust

6.2.1. lappenkoB A. b. Mukpornpomeccopubie cuctemsl : Yueb.mocooue / A. b. Jlappenkos, A. C.
[Tnexos ; HI'TY um. P.E.Anekceesa. - H.Hosropon : U3a-so HI'TVY, 2012. - 143 c.

6.2.2. laprenkoB A. b. UHTepdelichl MUKPOIIPOIIECCOPHBIX cucTeM : Yueb.mocobue / A. b. laps-
enkos, JI. A. Kompakos ; HI'TY um. P.E.Anekceesa. - H.Hosropon : [b.u.], 2013. - 181 c.

6.3. Ilepeuens xKypHAIOB 110 IPOGUITIO JUCHUILIHHEL:

6.3.1. Hayuno-mexuuueckutl u Hay4yHO-NpoOU3B00CMEEHHIU HCYPHAN DNEKMPOMEXAHUKA
6.3.2. Hayuno-mexunuyeckuii JcypHan nexmpuiecmso

64 MeTtoauueckue YKa3aHusl, pPEKOMCHAAINN U APYIUC MATCpHUAJIbl K 3aHATUAM

Memoduqecmte yK(l3aHu}l no 6b6INOJIHEHUIO J1a60pam0prlx pa60m no ducuunmme 6 SﬂeKmpOH-
HoMm eapuanme Haxoosmcs 6 cucmeme E-learning 4G no aopecy:
https://edu.nntu.ru/subject/index/card/switcher/programm/subject id/866

7. TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBbI

Y4eOHbIi mporece Mo AUCHUIUIMHE O0ecTieueH HEOOXOTUMBIM KOMILICKTOM JIUIEH3MOHHOTO U
CBOOOJHO PacIpOCTPAHIEMOr0 MPOrPaMMHOTO 00€CIeYeH sI, B TOM YHCIIE€ OT€YECTBEHHOTO MPO-
M3BOJICTBA (COCTaB MO AUCHUIUIMHE orpeseseH B Hactosmed PIIJ] u momyiexxutr oOHOBICHUIO MPU
HEOOXOIMMOCTH).

7.1. TlepeueHb MHPOPMALMOHHBIX CHPABOYHBIX CHCTEM

Tabnuua 8. [lepeueHb 371EKTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HanmeHoBanue Cceblika k 9BC
9BC
1 KoHcynmbTaHT cTy- http://www.studentlibrary.ru/
JCHTa
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

7.2. TlepedyeHb JHULEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSAEMOIO IIPOrPAMMHOIO
obecrieueHrs, B TOM YHCIE€ OTEYECTBEHHOTO IPOM3BOJCTBA HEOOXOJUMOTO I OCBOCHUS
JUCIIUILINHEI

Ta6muma 9. [IporpammHoe obecnieueHne

IIporpammHoe oGecnieyeHue, HCMOJIb3yeMoOe B IIporpamMHoe oGecnieyeHue CBOOOIHOI0 PACIPOCTPaHe-
YHHBEPCUTETE HA JOTOBOPHOI OCHOBeE HUS

Microsoft Windows XP, Prof, S/P3 (moammucka | AVR Studio 4.0;
DreamSpark Premium, noroop NeTr113003 or
25.09.14)

MicrosoftOffice 2007 (urensust Ne 44804588) PonyProg2000;

Proteus 8.5
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http://electromeh.npi-tu.ru/
https://etr1880.mpei.ru/index.php/electricity/index
https://edu.nntu.ru/subject/index/card/switcher/programm/subject_id/866
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmune 10 yka3zan mepedeHb NMPOQPECCHOHAIBHBIX 0a3 JaHHBIX U HWH(POPMAIIMOHHBIX
CIIPaBOYHBIX CHUCTEM, K KOTOPBIM oOecriedeH AocTyn (yaajaeHHBbIM aoctyn). JlaHHBINH mepedeHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nannom pasznene moryt ObITh IPHUBEIACHBI PEeCypchl (CCHUIKM Ha CAalThl), HA KOTOPBIX
MO>KHO HalTH TMOJIE3HYIO AJI Kypca UHQOPMAIIHIO, B T.4. CTATUCTUYECKHUE WA CIPABOYHBIC JaH-
HbIC, y4eOHBIE MaTEPUAITBI, OHJIAWH KYPCHI H T.].

Taoauna 10 - Ilepeuens coBpeMeHHBIX MPO¢ecCHOHAIBHBIX 023 JaHHBIX U
HHG(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHue npodeccuoHaIbLHOI 6a3bl Hoctyn k pecypcy (yaajaeHHbIH J0CTYII €
JAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM YKa3aHHEM CChLIKHU/I0CTYI U3 JIOKAJIbHOM
CHCTEMBI CeTH YHHMBEPCHUTETA)
1 2 3
baza naHHBIX CTaHAApTOB U PErJIaMEHTOB )
1 POCCTAHJIAPT https://www.gost.ru/portal/gost//home/standarts
5 OnekTpoHHass 0a3a wu30paHHBIX cTaTedl Mo http://www.philosophy.ru/
dbunocodumn
E 7 = -
3 JUHBIL apXIB SKOHOMIHCCIIX H CONHOIIO http://sophist.hse.ru/data_access.shtml

THYCCKUX JaHHBIX

ba3er manupix HarmmoHanbHOro coBeTa IIO

4 . http://www.ncva.ru
OLCHOYHOU ACATCIIBHOCTU

CnpaBounasi mpaBoBasi cuctema «KoHCysb-

5 OCTYM U3 JOKAJILHOU CETH
TaHTI[ITFOC» ocTyn
NudopmaninoHHo-cripaBoYHast cHCTEMA .

6 JOCTYTI U3 JIOKATBHON CETH
«TexkcepT»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JIs1 UTHBAJINJIOB U JINI{ C OB3

B tabnunellykasan nepedyeHb 00pa3oBaTeNbHBIX PECYPCOB, HMEIOLINX (HOPMBI, a1alTUPO-
BaHHbIE K OTPAaHUUYEHUSIM UX 370POBbs, a TAK)KE CBEJIEHUS O HAIMYMH CIIEIUATbHBIX TEXHUYECKHX
cpeAcTB 00yueHUs KOJUIEKTUBHOTO U MHAMBUAYaAIBHOTO MOJb30BaHus. [1pu 3anomHeHnn Tabiauisl
MOXET OBITh MCIOJIb30BaHa WHGOpMaIIUs, pa3MelIeHHas B mojpasene «JloctymHas cpenay cre-
nuanu3upoBaHHoro paszzgena caiita HI'TY «Cenenus o0 oOpa3oBarenbHOM —oOpraHu3za-
um»https://www.nntu.ru/sveden/accenv/

Tabnuma 11 -O6pa3oBarenbHble pecypcehl 1 HHBATHI0B U Jull ¢ OB3

Ne Ilepeuens o0pa3oBaTenbHbIX pecyp- | CBegeHHs] 0 HATHYHMH CIIENHAIBHBIX TEXHHUYE-
COB, IPUCNOCOOJICHHBIX 11 HCIO0JIb- CKHUX CPeACTB 00yYeHHUs KOJIeKTUBHOTO 1
30BaHUS MHBAJIUIAMU W JIMIAMH C HHAMBHIYAJIBHOI0 MOJb30BAHUS
OB3

1 OBC «KoHCYNTBTaHT CTyAEHTa» 03BYyYKa KHHT ¥ yBEJIMYEHHE MpudTa

SEC JlaHby CIIEIHATBHOE MO6I/IHE>HOC TIPUIIOKEHNE - CHHTE-
2 3aTOp pedH, KOTOPBIH BOCIPONU3BOJUT TEKCTHI

KHUT ¥ MCHIO HABHUTAIINH

3 OBbC «OpaiiT» BEpCHS IS CITA0OBUISATITUX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
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https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE, HEOBXOAUMOE JIJIsA

OCYHECTBJIEHUA

JTUCHUIJIMHE

OBPA3OBATEJIBHOT'O

ITPOLOECCA 1100

Y4eOHbIe ayAUTOPHH IS IPOBEICHUS 3aHIATHIA 110 JUCIMILIANHE OCHAIICHBI 000PYI0BAHHM-
€M M TeXHUYECKHMH CPEJICTBAMU O0yUeHUs
B tabmune 12 nepeunciieHsr:

BAaHUEM U TEXHUYCCKUMHU CPEACTBaAMU O6y‘l€HI/IH;

yueOHbIe ayAMTOPUH Ui MPOBEACHUS YUYEOHBIX 3aHITHUH, OCHAIIEHHBIE 000PYHO-

MOMEIIEHUS I CAMOCTOSITEIIbHON pabOThI 00yYarONINXCsl, KOTOPBIC JOJKHBI OBITh

OCHAILECHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHS K cetu «HTepHeT» u
obecrieueHreM JIOCTYIa B 3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyto cpeay HI'TY.

Ta6muma 12 - OcHaIEHHOCTh ayIUTOPUI U TIOMEIIEHHH U CaMOCTOSTEILHOM paboThI CTY-

JIEHTOB I10 JUCLUIUINHE

HaumeHoBaHue ayuTo-
puii ¥ noMeleHui 11
NpoBe/ieHUs1 y4eOHbIX
3aHATHIA U CAMOCTOSI-
TeJIbHO# padoThl

OcHaleHHOCTb AyIMTOPUI 10~
MelIeHUH U MoMelleHu il JIs
CaMOCTOAITEJbHOMH padoThI

Ilepeyens JUIIEH3HOHHOTO MPOTPAMMHOTIO
o0ecreyeHus.
PexkBH3HTHI MOATBEP:KAAOIIET0 JOKYMEHTa

Ayn. 1281
JlabopaTopust «Mukpo-
MPOLIECCOPHBIE CHCTEMBD»

1. Jocka MeJoBast
2. MynpTUMEIUHHBIM POEKTOP
Epson EMP-S52

3. Hoytbyk c BbIXOmOM Ha Epson
EMP-S52, Pentium G3220/4 Gb
RAM/HDD 600
4. IlepcoHanbpHBIC KOMIIBIOTEPHI
PC, Intel Corel7-10700/8 Gb
RAM/HDD 500, B cocraBe Jj0-
KaJIbHOM BBIYMCIIMTEIIEHOM CETH, C
MOJKITFOUEHHEM K uHTepHeTy (5
IIT.)

5. JlaGopaTopHble CTEHIOBI IS
H3yUYCHHS (YHKIIMOHUPOBAHUS
obOpabatbIBaroIeil 4acTu MHKPO-
mporeccopa

6. KommiuexTsl y4eOHBIE MHKPO-
MIPOIIECCOPHBIE K580
7. VYueOHbIE OTIaJOYHBIE KOM-
miekcel YMIIK-51 (K1816BES1)
8. YueOnble cTeHapl Ha 0a3ze MUK-
pokoHTposuiepa ¢upmsl Motorola
9. VuebOHsle CTEHJIBI Ha

ATtiny2313

10. YuebOHble CTEH/IbI Ha
ATMegal28

11. Vuebusie tpeHaxepsr AVRS
12. YuebOHbIe CTEHIBI
MSP430F1611.

13. ITocamounsix mect - 20.

1. Windows XP, Prof, S/P3, 7, 10 (moamucka
DreamSpark Premium, moroop Ne 0509/KMP
oT 15.10.18);
2. Microsoft Office Professional Plus 2010 (nu-
HEH3Us No 49487732);
3. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23 JI0 28.05.24)
4. PacpocTpaHseMoe 1o CBOOOJHOI JTUIIEH3UN:
Avr Studio

Ayn. 1247
Ayauropus i JEKIIUOH-
HOTO IIMKJIa

1. TIK, ¢ BBIXOZOM Ha MYyJIbTHME-
JTUHHBIN TpoekTop, Ha Oase Intel
Pentium Dual-Core 2.80 I'rri, 3 I'6
03V, 160 I'b HDD, monutop 15”

— 1 IIIT.
2. Jlocka wmenoBas — 1 mrT.
3. DKpaH - 1 IT.
4. MynbTUMEIUHHBIA MPOESKTOP
Panasonic - 1 IIT.

5. Pabounx mecT mpemnoaBaTens —

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

2010 (yrnensus Ne 49487732)
Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.2023, JI0 28.05.24)

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

Adobe Reader (mponpueraproe I10)

19



HaumenoBaHue aynquro- | OCHalIeHHOCTH AyAUTOPHIA MO- IlepeyeHb JTUIIEH3HOHHOTO MPOTPAMMHOI0
puii ¥ IoMeleHuit Aas MelleHuii ¥ moMeleHnii 1Js odecneueHus.
NnpoBeAeHUs y4eOHbIX CaMOCTOATEIbHOM PadoThI PexkBU3HMTHI MOATBEPKAAIOLIET0 JOKYMEHTa
3aHATHI U CAaMOCTOS-
TeJ1bHOH padoThl

1
6. Pabounx mect crynenra — 112
Ayn. 8110 1. Kommetorep PC, Intel Corel3- | « 1. Windows XP, Prof, S/P3 (mommucka
Kirace ms camocrositerns- | 2770/2 Gb RAM/HDD 500, ¢ | Dream Spark Premium, morosop NeTr113003
HOU pabOTHI TMOJKITIOYEHNEM K  HHTEPHETY. | OT 25.09.14);
2. ITocagouHbIX MecT - 4. 2. Microsoft Office Professional Plus 2010 (yu-
LIEH3USI No 49487732);
3. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23

4. Adobe Acrobat Reader DC-Russian

10. METOOJUYECKUE PEKOMEHJALMHU OBYYAIOIIMMCSIIO OCBOEHHUIO
JUCHUIINHBI

10.1. OGmme wMeromuyeckue pPeKOMEHAUMM [ OOYYaIOIMXCA IO OCBOCHMIO
JTUCIUTIINHBI, 00pa30BaTEIbHbIC TEXHOJIOTHH

JlucuuIuiiHa peannusyeTcs MOCPEACTBOM MPOBEASHHSI KOHTAKTHONH pabOoThI ¢ 00yYaromu-
MUCSI(BKJIFOYAsl IPOBEIEHUE TEKYLIET0 KOHTPOJISI yCIIEBAEMOCTH), CAMOCTOATENBbHOM paboThl 00Y-
YarOIIUXCS U IPOMEKYTOYHOH aTTeCTAIUH.

KonrtaktHas paboTa: ayniuTopHas, BHEayAUTOPHAs, a TAK)KE MPOBOAUTHCS B JIEKTPOHHOM
nH(popMaMoOHHO-00pa3oBaTebHOM cpefie yHuBepcurera (naiee - D1OC).

[IpenonaBaHre JUCUUIUIMHBI BEAETCS C MPUMEHEHHEM CIIEAYIOUIMX BUI0B 00pa3oBaTeib-
HBIX TEXHOJIOTHIA:

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

[Tpu npenosaBaHuM AUCHUILIMHBI MCHOJIb3YIOTCS COBPEMEHHBIE 00pa30BaTebHbIE TEXHO-
JIOTHH, TO3BOJISIONINE TMOBBICHUTH AKTHBHOCTH CTYJISHTOB IPH OCBOCHHUHM MarepHhaja Kypca |
MPEIOCTABUTh UM BO3MOXKHOCTh 3((PEKTUBHO pealn30BaTh Yachbl CAMOCTOSITEIbHON pabOTHI.

Bech JeKIIMOHHBIN MaTeprall Kypca COIPOBOXKIACTCS KOMITBIOTEPHBIMH MPE3ECHTALUSIMH, B
KOTOPBIX HATJISAHO MPEMOTHOCATCS MaTepHall Pa3lIMYHbIX Pa3/IeloB Kypca W YTO JAaeT BO3MOX-
HOCTh 00CYIUTh MaTepHall CO CTYJJCHTaMU BO BpeMs UTE€HUs JIEKIUi, aKTUBUPOBATh UX JIESATEIb-
HOCTh IIPH OCBOEHUM MaTepuaia. MaTepuaibl JEKIUH, B BUJE CIaiJJOB HAXOJATCS B CBOOOIHOM
noctymne B cucteme E-learning 4G u Moryt ObITh MONMYYEHBI 0 YTCHHS JICKIHHA W TPOPaOOTaHbI
CTYZICHTaMH B XOJI€ CAMOCTOSATEIbHOM padoThI.

Ha nexmusx, mabopaTOpHBIX 3aHATHSIX PEANTH3YIOTCS MHTEPAaKTUBHBIC TEXHOJIOTHH, MPH-
BETCTBYIOTCSI BOIIPOCHI U OOCYXJIEHUS, HMCIIOJB3YyeTCs JIMYHOCTHO-OPUEHTUPOBAHHBINA MOIXO,
TEXHOJIOTUSI PadOTHl B MAaJIBIX TPYIAX, YTO IMO3BOJSET CTYIEHTaM IPOSIBHTH CeOsl, TOIYUUThH
HaBBIKM CaMOCTOSITEJIbHOTO N3YUEHHs MaTepualla, BBIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompockl, BO3HUKINIAE TIPY CAaMOCTOSITENIbHOW paboTe Hall AOMAIIHUM 3aJaHueM, T10-
IpoOHO pa30uparoTcs Ha Ja0OpAaTOPHBIX 3aHATUAX U JeKUHsX. [IpoBoAsATCS MHAMBHyalbHbBIE U
TPYIIIOBBIE KOHCYJIBTAIMU C MCIOJB30BAHUEM, KaK BCTPEY CTYICHTAMH, TaK M COBPEMEHHBIX WH-
(opMalMOHHBIX TEXHOJIOIUI: YaT, 3JeKTpOHHAas moura, Skype.

WannmupyeTcss akTHBHOCTB CTYJIEHTOB, IMOOUIPSIETCS 3aJaHHUe JIFOOBIX BOIPOCOB 110 MaTe-
puaiy, NPaKTUKYEeTCd MHIUBUAYATbHBIH OTBET HAa BOIPOCHI CTYJEHTA, PEKOMEHIYIOTCS METOJIbI
YCIIEIIHOTO CAMOCTOSITEIILHOI'O YCBOCHUS MaTepualla B 3aBUCUMOCTH OT YPOBHs €ro 0a30Boi 1moj-
TOTOBKH.
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Jlnsi OLlEHKM 3HAaHUHM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETECHIUH
npuMeHsieTcs OaJuIbHO-PEHTUHIOBas CUCTEMa KOHTPOJSL M OLEHKH YCIEBAEMOCTU CTYACHTOB B
IIPOLECCE TEKYLIETO KOHTPOJIA.

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

10.2. Meroauueckue ykazaHus sl 3aHATUI TIEKIIMOHHOIO TUIIA

JIeKIIMOHHBIN KypC IIPEAIOaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IUlaHa. B Xxo/e JIeKIIMOHHBIX 3aHATHH pacKpbIBaroTCs 0a30BbIe BOIPOCHI B PAMKAX
Kaxoi Tembl quctuiuinbbl (Tabmuna 4.) . O003HAYarOTCs KIFOUEBbIC aCIeKThl TEM, a TAKXKe Jie-
JAr0TCs aKLEHThl HAa HanboJIiee CI0KHbIE U BayKHbIE MOJI0XKEHUS U3y4yaeMoro marepuaina. Matepu-
QJIBI JIGKIUH SIBIISTIOTCSI OIIOPHOW OCHOBOM JUIsl IOATOTOBKU OOYUYAIOMIMXCS K MPAKTHYECKUM 3aHS-
TUSIM / J1aOOpaTOpHBIM paboTaM M BBINOJHEHMS 33JaHUNA CaMOCTOSITEIbHON paldoThl, a TakXke K
MEPOIPUATHAM TEKYLIErO0 KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOYHOW ATTECTALMM IO JUCIH-
IUIMHE.

10.3. Meroauueckue yka3aHus 110 OCBOSHUIO JUCIUILIMHEI HA 1AG0PAaTOPHAIX paboTax

[TonroToBKy K Kax10ii 1abopaTopHOH paboTe CTyIEHT AOJDKEH HauyaTh C O3HAKOMIICHHS C
IUTAHOM 3aHATHS, KOTOPBIH OTpa)kaeT coJepkKaHHue NpeasiokeHHON TeMbl. Kaxias BbIoJIHEHHAs
pabota ¢ 0(hOpMICHHBIM OTYETOM M HOJICKUT 3aIUTE Y MPEHNOJaBaTeNs.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

— Kad€CTBO BBIIIOJIHCHU S BKCHepI/IMGHTaJII)HO-HpaKTH‘ICCKOﬁ qaCTu pa6OTI>I U CTCIICEHb COOT-

BETCTBUS PE3y/IbTAaTOB PaOOThI 3alaHHBIM TPEOOBAHUSAM;

— KayecTBO OOpPMIIEHHUS OTUETA 10 paboTeE;
— Ka4C€CTBO YCTHBIX OTBCTOB HA KOHTPOJIbLHBIC BOITPOCHI ITPH 3aIIUTC pa60TI>I.

104 MeTtoaudyeckue YKa3aHusd MO0 OCBOCHUIO JUCHHUINIMHBI HA 3aHATUAX CEMHUHAPCKOI'O
TUIIA

[IpakTuueckue (CeMUHApPCKUE) 3aHITUS IPEICTABISIIOT cCOO0M NeTaTn3alnio JIEKIIMOHHOTO
TEOPETUYECKOI0 MaTepuaa, MPOBOAATCS B LIEIAX 3aKPEIJIEHUS Kypca U OXBaThIBAIOT BCE OCHOB-
Hble paszzaenbl. OCHOBHON (OpMOIl MPOBENEHUS CEMMHAPOB U MPAKTUUYECKUX 3aHATUHN SIBISETCS
oOcyxneHue HanOojiee MPOOIEMHBIX M CIIOKHBIX BOIPOCOB IO OTIEIBHBIM TEMaM, a TaKXkKe pe-
HIEHHE 3a]1a4 U pa300p MPUMEPOB U CUTYAIMi B Ay AUTOPHBIX YCIOBUSX.

[IpakTHyeckue (ceMUHAPCKUE) 3aHATHUS 00YYaIOLINXCsl 00ECTIEUNBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUIL, TOJIyUEHHBIX Ha JIEKIHSIX;

- MIOJlyYeHHE YMEHUH W HaBBIKOB COCTABJICHMS JOKJIAJ0B U COOOLICHUH, 0OCYKIEHUS BO-
IIPOCOB MO y4eOHOMY MaTepHally TUCIUIUIHHBI;

- IO/IBEJICHUE WTOTOB 3aHATUN MO PEUTHMHIOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOU
KapTe TUCHUIUINHBI.

10.5. Mertonnueckue yka3aHus o caMOCTOATENBHOM paboTe 00ydaromuxcs

CamocrosiTenpHas paboTa oOecreurnBaeT MOATOTOBKY OOYyYaromerocst K ayIuTOPHBIM 3a-
HATUSAM U MEPONPHUATUSAM TEKYLIETO KOHTPOJISI M NMPOMEXKYTOUYHOM aTTECTALMU MO HU3ydaeMOMn
JTUCIUIIIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBIISIIOTCS B aKTUBHOCTH 00YYalOIIErocsl Ha 3aHs-
TUSIX M B KQUECTBE BBIMOJTHCHHBIX MPAKTUYECKHUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITONTHEHUM 3aJaHUMA I CAMOCTOSITEIHLHON PabOThI peKOMEHAYeTCs MpopaboTka
MaTepHaJIOB JIEKIIUM 10 Ka)KI0! IIPOUJIEHHON TEME, a TaKXKEe U3y4CHHE PEKOMEHIYEeMOMN JIuTepa-
TYpBI, ipesicTaBieHHON B Paznene 6.

21



B mpouecce camocTosTeNbHON pabOTHI MPU W3YYEHUU JUCIMILTUHBI CTYJEHTHI MOTYT pa-
0oTaTh Ha KOMIBIOTEPE B CHEHHATU3UPOBAHHBIX AYAUTOPHUSIX JUIsI CAMOCTOSTEIbHOM pabOThI
(ykazano B T1abmume 12). B aymuTopmsx wmmeercs JocTyn depe3 HHGOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacrojaraiTcs yuyeOHble U yueOHO-METOIUYECKHUE MaTepHalibl, KOTOPble MOTYT OBbITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOSATEIHHONM PaOOTHI IPU U3YUYCHUU AUCIUILTHHBL.

10.6. Meromuyeckue yka3aHus Jisl BHIIOIHEHHS! KyPCOBOTO IIPOEKTA / pabOTHI

BrimonHeHne KypcoBoro mpoekta/ paboThl COCOOCTBYET JIYYIIEMY OCBOCHHIO O0ydYaro-
HIMMUCS y4eOHOro Marepuaia, GopMUPYeT MPAKTHUESCKUN ONBIT M YMEHHS 110 U3y4aeMOM JHCIIH-
IUTMHE, CTIOCOOCTBYET (DOPMUPOBAHUIO y 00YUYAIOIIMXCS TOTOBHOCTH K CAMOCTOSATENBHOM mpodec-
CHOHAJIBHOM JESITEIBHOCTH, SIBJSICTCS ATAIlOM K BBIMIOJHEHHUIO BBIMYCKHON KBaTH()UKAIMOHHOW
paboThL.

IIpumepHasi TeMaTHKa KYPCOBBIX PadoT (IPOEKTOB)
1. MuxkporpolieccopHasi CUCTEMa YIPABJIEHUS TyCKOM U TOPMOXKEHUEM aCUHXPOHHOTO JIBUTATENs
¢ Ga3HBIM POTOPOM.
BapuanTsl 3a1anuii 11 KypcoBoit paboThl pa3menieHsl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject_id/866

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUITJINHBI

11.1. TunoBble KOHTPOJIBHBIE 3a/[aHUs MM MHbIE MaTEPHAIIbl, HEOOXOUMBIE JUIS OLICHKH
3HaHWW, yMEHUH, HABBIKOB U (MJIN) OIBITA B XOJI€ TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH

Jns Tekymero KOHTposs 3HaHUM CTYAEHTOB MO JUCLUUIUIMHE IPOBOIUTCS KOMILJIEKCHAS OLIEHKA
3HAHMM, BKIIFOYAIOIas

— IpOBeJeHUE JJAOOPATOPHBIX pabdoT;

— OTYEeTHI N0 J1a0opaTOPHBIM paboTam;

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

—  BBINOJHEHUE KypCOBOM palboThI,

— TECTHPOBAHME HA CaliTe IpenoAaBaTelis 0 pa3IudHbIM pa3ienaM Kypca,
— DJK3aMeH.

11.1.1. TunoBskle 3a1aHus 1S J1a0OPATOPHBIX padoT
Pesxxum moctyma https://edu.nntu.ru/ Kypc: Muxkpormporeccopusie cuctembl ABII (CrsiazeBckas
K.IL)
https://edu.nntu.ru/subject/index/card/subject id/866

11.1.2. TunoBbIe BONPOCHI ISl MPOMEKYTOUYHOI aTTecTanuu B popme IK3aMeHa
Bormpockl kK MPOMEKYTOUYHO# aTTecTaluu 6 ceMecTp (IK3aMeH)

1. Apxurekrypa MK ATtiny 2313 u ATmegal28.

2. Metoast anpecarmu gyt MK AVR dupmbr Atmel.

3. Cucrema taiimepoB MK AVR ¢upmer Atmel. Pexxumbl paboTh! TaliMepa: HOpMaIbHBIN;
copoc nipu conaaennu, 11IMM (Fast u Phase Correct PWM).
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https://edu.nntu.ru/subject/index/card/subject_id/866
https://edu.nntu.ru/
https://edu.nntu.ru/subject/index/card/subject_id/866

Monyns ALIIT MK ATmegal28.

N A

MIPEPbIBAHUMN.

Kondurypuporanue nmoptos BBoga/BeiBoga MK AVR.
[TocnenoBarenbhblil nuaTepdeiic SPI ATmegal28.

Opranusanus yreHus u 3anucu JaaHeix B EEPROM— namsatn MK AVR - ¢upmsr Atmel.
Buemnne npepriBannst MK ATtiny 2313 u ATmegal28. Peructps! ynpasnenus u ¢aros

11.1.3. MeToauyeckue yKa3aHusi K KypcoOBOMY NMPOEeKTHPOBAHUIO

Meroauueckue yka3aHus Ui KypcoBoM paboThl pa3MelieHbl Ha e-Learning Server 4G

https://edu.nntu.ru/subject/index/card/subject id/866

11.1.4. 3ammTa KypcoBOro npoexkra/ paéorhbl.
Pe3ynbraTel 3amuThl KypcOBOTO IMpOEKTa/ pabOTHl BBICTABISIOTCS IO MATHOAJUIBHOW CHCTEME
ouenuBanus ("orauuno", "Xxopomo", "ymOBIETBOPUTENBHO", "HEYJOBIETBOPUTENHHO") C MPO-
CTaBJICHHEM KOJIMUYeCTBa 0auioB, HAOpaHHBIX B COOTBETCTBUU C 0aJUIbHO-PEUTUHIOBOI CHCTEMOI.

[TepedeHpb BOMPOCOB K 3aIIUTE KYpPCOBOTO MPOEKTA /PabOTHI
Pesxxum nmocryma https://edu.nntu.ru/ Kypc: Mukpomnporneccopusie cuctembl ABII (CrsiazeBckas

K.IL)

https://edu.nntu.ru/subject/index/card/subject 1d/866

PernameHT npoBeneHus TEKylero KOHTPoJIs B popMe KOMIbIOTEPHOI0 TECTHPOBAHUA

KoJ-Bo 3ananuii B 0anke
BONPOCOB

Koxa-Bo 3aganuii, npeanb-
SIBJISIEMBIX CTYIE€HTY

Bpems Ha TecTH-
poOBaHMe, MUH.

He meHee 90 WK yKa3bIBalOT
KOHKPETHOE KOJIMYECTBO Te-
CTOBBIX 33/IaHUI

15

20

[TonHbIN (OH OLIEHOYHBIX CPEJCTB JIJISl MPOBEJACHUS MPOMEKYTOYHOM aTTecTalli B (hopMe KOM-
MBIOTEPHOTO TECTUPOBAHUS pa3MelleH B OaHKe BOMPOCOB JaHHOTo Kypca auctuminael B CJO E-

Learning 4G
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