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1. IEJHA 1 3ATAYA OCBOEHUS JUCHUATIIMHBI

1.1. Ilenb ocBOEHUS AUCLUIIIUHEL

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

1.2. 3anaum ocBOeHMS AUCHUILTHHEI (MOYJIA):

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

- pa3paboTka MNPUHIMUIHAIBEHOM CXEMbl MHKPOIPOIECCOPHOW CHCTEMBI YIpPaBICHUS
ANEKTPONPUBOIAMY;

- pa3paboTKa MpPOrpaMMHOr0 00eCreYeHHs] MUKPOIPOIIECCOPHONH CHCTEMBI YIpPaBIICHUS
ANEKTPONPUBOJAMH.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHON
INPOI'PAMMBI

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

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

I[I/ICI_II/IHJ'II/IHa «MI/IKpOHpOHeCCOpHHC CUCTCMBI»  SABJIACTCA OCHOBOHOJ'IaFaIOH_Ieﬁ JJIsA
HU3YUCHUS CIICAYIOINX NUCHUIIIIAH: «CHcTeMbI YIpaBJICHUA SJICKTPOIIPHUBOI0B.

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

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

Ta6muma 1- ®opmupoBaHue KOMIIETEHIIUN TUCITUTITMHAMUA

HauMeHOBAHHE JIHCIHTLTHH, CemecTpsl, GOPMUPOBAHUS AUCIIUITITUHBI
(DOPMHUPYIOLIUX KOMIIETEH- Komnerentu 6epyres 3 Y4eOHOTo IIaHa Mo HAIPaBJICHUIO IIOATOTOBKH OaKaiaBpa
U0 COBMECTHO 1 2 3 4 5 6 7 8 9 10
TIKC-3

3ﬂel<mpuqecxue u JJjeK-
MPOHHbIE annapambal

Teopusi asmomamuyecko2o X
YIpAaeieHUs.

Dnexmpuyeckuil npugoo X

<<

Cucmembl ynpasneHus




HaumeHoBaHMe TUCIUILINH, CemecTpsl, popMHUPOBAHHUS TUCLIUIIIIMHBI
dopMUpyIOIUX KOMIeTeH- |  KOMICTCHITHH Oepyrtcst U3 YueOHOro MjIaHa 1o HallpaBJIeHHIO MOATOTOBKY OakanaBpa

LU0 COBMECTHO 1 2 3 4 5 6 7 8 9 10

INEKMPOMEXAHUYECKUMU
obvexmamu

Illpoexmnas npaxmuxa X

Muxponpoyeccopnvie  cu- X
cmemol

Aemomamuszupoeannbiii X
INEKMPONpUGood  MUNOBbIX
NPOMBIUNCHHBIX — MEeXAHU3-
MO8

Ocnosbi  npoexmuposaHus X
cucmem asmMoMamuKu

CAIIP X

Cucmemvl  npocpamMmnozo X
YnpasneHusl

Cucmemwl ynpaeneHus X
INEKMPONPUB0A08

IIpedounnommnasn npakmuxa

<[>

Ilooecomoexa k npoyeodype
sawumul u 3auyuma BKP

IIKC-4

Duszuyeckue OCHOBbL dleK- X
MPOHUKU

Qﬂekmpuuecmte u 9JjeK-
MpOHHbIE annapanisvl

Ocnoebl cxemomexunuKku

OcHogbl  21€eKMPOmMexHoo- X
2uu

Dnexmpuyeckuil npuoo

<[

Cunosas SNEeKMpOHUKA

Cucmemul ynpaseneHus X
INEKMPOMEXAHUYECKUMU
obvexmamu

Ilpoexmnasa npakmuxa X

Muxkponpoyeccopnvie  cu- X
cmembl

Aemomamuzuposannoiil X
INEKMPONPUBOD  MUNOBBIX
NPOMBIUACHHBIX — MEXAHU3-
MO8

Ochosbl  npoexmupogaHus X
cucmem asmoMamuKu

CAIIP X

Onemenmsl cucmem aemo-
MAMUKU

Cxemomexnuka X

Cucmemsl  npoecpamMmnozo
YnpasneHus

Ilpeoodunnomunas npakmuxa

<[

Iloozomoexa « npoyedype
sawumol u 3auyuma BKP




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

Tabnuna 2- [lepedens MIaHUPYEMbIX PE3YJIbTATOB O0YUYEHHS MO JUCIHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMbIMU Pe3yJIbTaTaMU OCBOCHUS

KO}I 1 HAUMCHOBAaHUC

KOII H HAMMCHOBAHH(

OuneHo4HbIE CpPeACTBa

KOMITCTeHIHH HHANKATOPA T0CTHIKE Ilirannpyemble pe3yabTaThl 00y4eHHUsI 0 THCHUTIIHHE Texymero IIpomesxyToUHOIM
HHUS KOMIIETEHIHH KOHTPOJIsI aTTecTalluM

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

IO CHCTEMBI MPOLIECCOPHBIX ~ CH-

cTeM

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

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

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

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

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

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

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

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

THBHBIC M OSKOJIOTHYE- | JIAHHBIX rapaMeTpoB | - pa3pabarblBaTh Npo- | OTIAAKK  MHKpOIpPO-

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

CKOTO TIpOIIecca;

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

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

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




0o0BeKTa

TpynoBast pyHkmus: B/02.6 IToarotoska TekcTOBOI U rpaduyecKoii YacTei S3CKU3HOTO M TEXHHYECKOTO MPOEKTOB CHCTEMBI SJIEKTPONPUBO/IA

KBamudukammonnsie TpedoBanus Kk TD:
TpynoBble qeiicTBUs:
- [IOATOTOBKA UCXOAHBIX TAHHBIX JJIA pa3pa60TKH KOMIIJICKTa HpOGKTHOfI JOKYMCHTALIUX CUCTEMbI DJICKTPOIIPUBOJIA,
- (bOpMI/IpOBaHI/Ie TPUHIUITHATIBHBIX peHIeHI/[ﬁ CHUCTEMBI JJICKTPOIPHUBOAA,
- pa3paboTKa JOKYMEHTAIUH 3CKU3HOTO MPOEKTa CUCTEMBI 3JICKTPOIIPHUBO/IA;
- q)OpMPIpOBaHI/Ie OCHOBHBIX peH.IeHI/Iﬁ ABTOMATU3UPOBAHHOTO 3JICKTPOIIPUBOAA,
- pa3pa60TKa TEKCTOBOH K Fpa(fl)H‘IeCKOI;‘I Y4acTHU JOKYMCHTAMU TCXHUYECKOI'O IIPOCKTA CUCTEMBI 3JICKTPOIIPHUBOJA,
TpynoBble yMeHHsA:
- OLCHHUBATD MMOJHOTY UCXOJAHBIX JAHHBIX IJIA IOATOTOBKH HpO@KTHOﬁ JOKYMEHTAIIUHW CUCTEMBI 3JICKTPOIIPHUBO/A,
- OIPCACIIATD TpC6OBaHI/Iﬂ K CUCTCMC JJICKTPOIIPUBOJAa HA OCHOBC HpeﬂBapHTeJ'[LHOﬁ HpOpa6OTKI/I M aHaJIM3a pa3JIMYHbIX BAPDUAHTOB,
- OMPCACIIATL NPUHIUNNAJIbHBIC PCIICHUA IO COCTAaBy U pasMEIICHUIO 3HeKTpOO60pyI[OBaHI/IH, KHMHCMATHYCCKHUM CXEMaM, JaT4yuKaM U an6opaM TCXHOJIOT'MYECKOI'0 KOHTPOJIA,
CHUCTEMaM PETYJIUPOBAHUA U aBTOMATHU3allUH, CBA3AM C APYTUMU CUCTEMaMU,
- OMpPCACIIATE OCHOBHBIC TCXHUYCCKUE PCUHICHUA aBTOMATU3UPOBAHHOTO 3HeKTpOHpI/IBO[[a;
- BEIOMPATh METO/MBI U AITOPUTM KOHCTPYHPOBAHUS 3JIEMEHTOB CHCTEMBI AJIEKTPOIPHUBO/IA,;
- BI)I6I/IpaTI) METOAWKHA BBITIOJTHEHUA PACYETOB B COCTAB€ KOMIIJICKTA HpoeKTHOﬁ JOKYMEHTalU CUCTEMBL 3HeKTpOHpHBO[{a;
TpynoBble 3HAHUSA:
- KJ'IaCCI/I(l)I/IKaI_II/IH QJICKTPOIIPUBOJAOB U OCHOBHBIC Tpe6OBaHI/I$I K HUM,
- CUCTEMaA YCJIOBHBIX 0003HaYEeHU B IIPOCKTUPOBAHUU,
- IpaBUJIa YCTPOMCTBA 3JEKTPOYCTAHOBOK;
- [IpaBHJjia TEXHUYECKOMH OKCIUTyaTalluu 3JICKTPOYCTAHOBOK HOTpe6PITeJ'IeI7I;
- METOJbI Y IIPaBUJIa KOHCTPYHUPOBAHUSA 3JICMEHTOB CUCTEMBI 3JICKTPOIIPHUBOAA C UCIOJIB30BAHUEM CIENHAIM3UPOBAHHEBIX IIPOTPAMMHBIX CPEJICTB,;
- [IpaBUJjia U NMOPAAOK IMOATOTOBKH UCXOAHBIX JaHHBIX JJIA pa3pa60TKH HpOGKTHOI\/‘I JOKYMEHTAUU CUCTEMBI 3JICKTPOIIPHUBO/IA,
- METOAWKH U IpaBHJia BBIIIOJTHEHUA PACYETOB B COCTAaBE HpOGKTHOﬁ JOKYMEHTAlIUN CUCTEMBI BHGKTpOHpI/IBOIIa;
- METOAWKH U MPOUEAYPbI CHCTEMBI MCHE/[PKMCHTA Ka4€CTBA B CTpOI/ITeJ'H)CTBe;
- TpeGOBaHMUS OXpaHbI TPYJA K IIpoIieccaM MPOSKTUPOBAHUS CHCTEM 3JIEKTPOIIPUBO/IA; MEPHI 0€30MIaCHOCTH IPU MPOESKTHPOBAHIH CHUCTEM 3JIEKTPOTIPHUBO/IA;

prﬂOBaﬂ (I)yHKI_[I/Iﬂ: B/01.6 Hpe[alOCKTHOG O6CJ'I€,Z[OBaHI/Ie O60py)_IOBaHI/I${ U IMOAT0OTOBKA TEXHUKO- SKOHOMHYECCKOI'O 000CHOBaHMS CO3JaHUs CUCTEMBI DJICKTPOIIPHUBOJa

Kpanuduxammonusie TpedoBanus k T:
TpynosBble geiicTBUs:
- C60p, 06pa60TKa W aHaJIn3 JaHHBIX 00 060py[10}3aH1/H/1, JJIs1 KOTOPOro IpeaHa3Ha4YeHa CUCTEMA DJICKTPOIIPUBOAA,
- BLIpa6OTKa HUCXOJHBIX TCXHUYCCKHUX Tpe6OBaHHﬁ K CUCTEME 3JICKTPOIPHUBOIA,
- BBITIOJTHCHUE TCXHUKO-OKOHOMHUYCCKUX PACUYCTOB, HCO6XO,Z[I/IMBIX UL IPOCKTUPOBAHUA CUCTEMBI 3JICKTPOIIPHUBOAA,
TpynoBble yMeHHsI:
- OIIPCACIIATD HCO6XOZ[I/IMBIC HUCXOOHBIC TaHHBIC UIA IIPOBEACHUA O6CHeHOBaHI/I}I " IIOATOTOBKH 000CHOBaHHS CO31aHUA CUCTEMBI DJICKTPONPHUBOAA,




- OIICHMBATh XapaKTEPUCTHKH U TTapaMeTpsl paboTh 000PYIOBaHHS B PA3IMYHBIX PEKUMAX;
- OIICHUBATh 3aTPAThl OKUIAeMOH (P (PEKTHBHOCTH CHCTEMBI AIIEKTPOIIPUBOIA,;
- onpeaerATh o0mue TpeOoBaHHUA K CHCTEME 3JICKTPOIIPHBOA;
TpynoBble 3HAHMSA:
- COCTaB KOMITJICKCAa TEXHUYECKUX CPEICTB U aBTOMAaTH3UPOBAHHBIX CUCTEM YIIPABICHHUS TEXHOJIOTHUECKUMH MIPOIIECCaMH,
- KJTacCH(hUKALUS STCKTPOTIPHBOOB M OCHOBHBIE TPeOOBAHUS K HIM;
- METOJIBI OLICHKU TEXHUYCCKHUX XapaKTEPUCTHK 000PYIOBaHMUS, IIsl KOTOPOTO pa3pabaThIBACTCs CHCTEMa JIEKTPONPUBO/IA, IPH PA3IUUHBIX PEIKUMAX PaOOTHI;
- BHJIBI ¥ METOJIUKH MPOBEICHUS TEXHUKO-3KOHOMUYECKHUX PAaCUeTOB, HEOOXOAMMBIX IIJIS TPOCKTHUPOBAHUS CHCTEMEBI 3JICKTPOIIPUBOA;
- KpUTEPHUH OIICHKU 3P PEKTUBHOCTU pabOTH 000PYAOBAHUS, I KOTOPOTO Pa3padaThIBacTCs CUCTEMA JICKTPOIIPUBO/A;
- MpaBWJIa YCTPOUCTBA IEKTPOYCTAHOBOK;

- IpaBWJIa TEXHUYECKOH AKCINTyaTallly 3JIeKTPOYCTaHOBOK MOTpeOuTeNeH,



4. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1. Pacnpenenenne TpyJOEMKOCTH JUCIUIUIMHBI [0 BUIAM PAabOT MO CEMECTPAM

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

TpyroéMkocTh B yac
Bun yue6Hoii padoThI Bcero B 1.11. Mo ce-
qac. MecTpaMm
Ne cem 9
®opmaT U3ydeHHUs TUCHUTIIHMHBI C UCIIOJI30BaHUEM DIIEMEHTOB
AJIEKTPOHHOT0 00y4€eHUs
OO0mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4eOHOMY IUIaHY 360 360
1. KonTtakTHas padora: 62 62
1.1.AynuTopHas paéoTa,B TOM YHCJIE: 54 54
3aHATHUSA JeKIMOHHOTO THMa (J]) 18 18
3aHsTUsI ceMuHapckoro tuna (I13-cemunapsl, npaxT. 3aHATUS U ) 18 18
naboparopusie padbotsl (JIP) 18 18
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 8 8
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbTanus, 3ammura) 2 2
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUHU IO JUCIUTUTHHE 4 4
KOHTaKTHas paboTa Ha npoMmexyrouyHoM KoHTpoJe (KPA) 2 2
2. Camocrositesannasi pa6ora (CPC) 289 289
pedepar/scce (MOArOTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska)
KOHTpOJIbHast paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) 54 54
CaMOCTOSITENTHOE M3YYCHHE Pa3elioB, CaMOIIOATOTOBKA (ITPOpadoT- 235 235
Ka ¥ MOBTOPEHHE JIEKIIMOHHOTO MaTepualia U MarepHuasia yueOHUKOB
1 y4eOHBIX TOCOOUH, MOATOTOBKA K JIAOOPATOPHBIM U NMPAKTUYECKUM|
3aHATHUSIM, KOJJIOKBUYM H T.JI.)
IloaroroBka Kk 3x3amMeny (KOHTPOJIb) 9 9




4.2.

CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Tabnuna 4 -Conepkanve JUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM [T CTYIEHTOB 3a0YHOTO 00yUYeHUS

Bunnbl yue6Hoii padoThI
Ilnanupyemble
(konT on[p)[y eMbic) X (1ac) Peanu3zaumsa B | HaumeHnoBanue
1
poJupy OHTaKTHas sy HanmeHoBanue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
pe3yJabTaThl 0CBO- padora E 5 .
© g MBIX AKTHBHBIX H HHTEPAK- | THYECKOil moA- | DJIeKTPOHHOTO
enusn: xkox YK; HaumeHnoBaHue pa3iesioB, TeM & 8 3 Bupg CPC
= B B THBHBIX 00pa30BaTebLHBIX TOTOBKH Kypca (Tpyno-
OIIK; IIK u uHau- E g2 = ES 4 .
B2 F SRS § TEeXHOJIOTHi (TPY10eMKOCTh | €MKOCTH B 4a-
KaTOpbI 10CTHIKe- § b = ® L 2y
. E BESE SE 17 B 4acax) cax)
HHUSI KOMIIeTeHInit B o E R Z A
= N = D
[>) =
9 cemecTp
ITKC-3 Paznen 1. BBenenne
UIIKC-3.2
KC-4 Tema 1.1. Knaccudukamms cucrem | 0.25 1 noaroroBka K | ITyGnudHas mpeseHTaus mpo-
WUIKC-4.1 YIPABJICHUS AIIEKTPONPUBOJOB U CH- JEKUUAM eKTa.
CTEM aBTOMAaTUKH [6.1.1.]
AnmnapaTHblii M MPOTPaMMHBIA CHO- [6.1.2]
coObl. [IpUYMHBI TIPUMEHEHUS MHK-
POIIPOIIECCOPHOTO YIIPABIICHUS B aB-
TOMATH3aIlk TIPOW3BOACTBA. [Ipe-
UMYIIECTBA  MHUKPOIPOIIECCOPHOTO
YIpaBICHUS.
Tema 1.2. Tepmuns! u onpenenenus | 0.25 1 noarotoBka K | [lyOnmdaHast mpe3eHTanus mpo-
MHKPOITPOLIECCOPHBIX CPEJICTB JICKLHSIM eKTa.
BUC, MMKPOIpPOLECCOp, MHKPOIPO- [6.1.1]
LECCOPHBI  KOMIUIEKT,  MHKPO- [6.1.2]
KOHTPOJUIEp,  MHKPOIIPOIIECCOPHAs
cucrema, MukpoOBM, oaHOKpH-
cTaimbHast MUKpoOBM.
IIKC-3 Paznes 2. OcHOBBI MUKPOINPOIECCOPHOIT TEXHUKHA
UIIKC-3.2
[1IKC-4
UTKC-4.1 Tema 2.1. Uadpopmannonnas crpyk- | 0.33 1.5 | momroroBka  k | [lyOnwmyHasi mpe3eHTAMs TPO-
' Typa YCTPOWCTB aBTOMaTHYECKOTO JICKLUSIM eKTa.
YIIpaBICHHS [6.1.1]
VCTpoHCTBO yrpaBiieHus, KaHall 3a- [6.1.2]
JIaHUs, KaHal OrpPaHUYCHHMH, KaHal

10




IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-

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

Buasbl yue6Hoii padoThl

(1ac) Peamuzanus B | HammeHoBaHue
Konrakrhas Ly HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
padora 5 S § MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6 )
= Lo E = B35 THBHBIX 06pa30BaTeILHEIX TOTOBKH Kypca (Tpyno
= B 2FEE g g TEXHOJIOT i (TPYA0EMKOCTh | €MKOCTh B 4a-
$ ESELE = E B Yacax) cax)
KOHTPOJIS, KaHal OOpaTHBIX CBA3CH,
CHUTHAJIBl YIIPABJICHHSL.
Tema 2.2. Tunosas ctpykTypa Muk- | 0.33 1.5 | momrotoska k| ITyGmuuHas mpe3eHTaIust Mpo-
PONPOLIECCOPHBIX YCTPOWUCTB YIIPaB- TCKLHAM eKTa.
MaunHsle cnoBa, 6uT. Knaccudu- [6.1.2]
Kalys MAaIlWHHBIX CJIOB II0 Ha3Haye-
HHIO: OlepaHAbl U KoMmaHIbl. HazHa-
gerue O3Y u I13Y. Ilonsatue o6 ax-
pece. Pa3psgHocTh mIMHBL agpeca U
[INHBI TAHHBIX.
Tema 2.3. Tunosast crpykrypa muk- | 0.34 2 noaroroBka K | [lyOnmuHas mpe3eHTaiust mpo-
p03BM JIEKIHUSAM eKTa.
Hasnauenune Mukpomnpoueccopa, mna- [6.1.1]
MSATH, YCTpPOICTB BBOAa-BbIBOAA. CH- [6.1.2]
CTeMHass MarucTpajib. CTPYKTypa.
Ha3HaueHne wIMHBI ajapeca, IIUHBI
JIAHHBIX W NIMHbI YIIPaBICHHSL.
Tema 2.4. Apxutektypa mukpomnpo- | 0.5 2 noaroroeka K | [TyOnmuHas mpe3eHTalus mpo-
IIECCOPOB. JEKIHAM eKTA.
[Mousitve 06 apxurexType. Kiaccu- [6.1.1]
(uKanuss MUKpOIPOLECCOPOB TI0 ap- [6.1.2.]

xutekType. CTpyKTypHas oOpraHu3a-
ST MUKPOTIPOIIECCOPOB ¢ (hUKCHPO-
BaHHOU Pa3psAIHOCTHIO: ALY,
YCTPOMCTBO ympaBieHus, OJIOK peru-
ctpoB U uHTEpdeics. CTpyKTypHas
opraHm3aius MHKPOIPOLECCOPOB C
HapaluBaeMoil pa3psIHOCTBIO: Olle-
patuBHOe yctpoiictBo (AJIY, ne-
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IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-
enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTHIKe-
HHUA KOMIIeTeHI NI

(uac)

Buasbl yue6Hoii padoThl

KonTakTHas
padora

HaumeHnoBanue pa3aesios, TeM

Jlekuuu
Jravupa
TOPHbIE
TIPaRKTIIc|
CKHe3aHs-

CaMOCTOSTENb-
Hasi paboTa cTy-
nourapn (yrac)

Bux CPC

HaumeHoBaHue MCIO/Ib3Ye-

MBIX AKTHMBHBIX M HHTEPaK-

THBHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT Ui

Peanuzanusa B

pamkax Ilpak-

THYECKOM Mmoj-
TOTOBKH

(TpynoeMKoCTh
B yacax)

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

mmdpaTop MHKPOKOMaHI, OJIOK pe-
THCTPOB); YCTPOWCTBO YIpaBICHUSA
(670K MHKPOIIPOrPaMMHOTO  YIIpaB-
JICHUsI, 3allOMHMHAOLIEE YCTPOHCTBO
MHUKPOKOMaHJI, DPEruCTp MHKPOKO-
MaHp), 010K HHTEp(HEHCOB.

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

Pa3gen 3. KonupoBanue 4ncesl H CHCTEMBI CHUCTEHUS

Tema 3.1. CucremMbl CYNCICHUS 1
Knaccudukamus cucTteM CUYHCICHHS.
IIpencraBnenue yucesn B PasiIMYHBIX
CHUCTeMaX CYHUCICHUS (B JBOWYHOM,
JIECATUYHOM, BOCBMEPHUYHOM, IIECT-
HaJaTepUYHOM, JIBOMYHO-
necsituanoi). IlpeoOpasoBanue uu-
cel U3 OJHOM CHUCTEMBI CUMCJICHHS B
JIpyryto. Apudmernyeckue onepanuu
HaJ yuciaMu 0e3 3HaKa B pa3IUYHbBIX
CHCTEMaX CUHCIICHH.

IIOATOTOBKA

JIEKIASIM
[6.1.1.]
[6.1.3]

K

[Ty6miuHast mpe3eHTanust Ipo-
eKTa.

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

OJIrOTOBKA

JIEKIMSIM
[6.1.1.]
[6.1.3.]

K

[Ty6muuHast npe3eHTanust Ipo-
eKTa.

IIpakTnyeckoe 3ansaTue Nel. 4

Cucrembl cumcneHus. Apudmernde-
CKHE Ollepalliy Ha/l YUCIaMU

16

IToaroroBka
113

[6.1.1.]
[6.1.3]

K

12




Buasbl yue6Hoii padoThl

(Kgliazﬁﬁyet:::]e) (uac) Peanuszanusa B | HaumeHnoBanue
poJupy Konrakrhas Y HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PEYALTATEI 0CBO- pabora 5 S MBbIX AKTHBHBIX H HHTEPAK- | THYECKOH MoA- | DJIEKTPOHHOI0
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC 6
OIIK: I1K 1 mrn- = Lo E & B 53 THBHBIX 06pa30BaTeILHEIX TOTOBKH Kypca (Tpyno-
’ E RZEZESS TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KaTOPBbI ,uochlce: g 3 E_ c 8 g e;.a B uacax) cax)
HHA KOMIIeTEHIUH — g S %g 3 E 5
PacueTrHas paGora mo cucremMam 18
CUHCJIEHUSI
JlaGopaTopHast paGora Nel. 6 24 | TlogrotoBka K
W3ydyenue (hyHKIMOHUPOBaHUS 0Opa- JIP [6.4]
OaThIBaIOIENl YacTH MHKPOIPOIEC-
copa
ITKC-3 Pazgen 7. Mukxpokontrposuiepsl ¢upmsl ATMEL ATtiny
HIIKC-3.2 2313 u ATMegal28
[IKC-4 Tema 7.1. ApXuTeKTypa M OmHuca- 0,5 2 noaroroBka K | ITy6GnmdHas mpeseHTarus mpo-
MIIKC-4.1 HHe BHIBOJ0B MUKPOKOHTPOJLJIEPOB JEKIHUAM eKTa.
ATtiny 2313 u ATMegal28. [6.1.1]
OO0oOmenHasT apXUTEKTypa MHKPO- [6.1.3.]
koHTpoiepoB  AVR, Ha3HaucHHE [6.1.4.]
6710k0B. OCHOBHBIE XapaKTEePUCTHKU [6.1.5.]
MUKpokoHTpoiuiepoB  AVR. Apxu- [6.1.6]
TCKTypa W ONHCAaHWUE BBIBOAOB MUK- [617]
pokonTposutepa ATtiny2313.
ApXUTEKTypa U OIMCAHHE BBIBOJOB
MHUKpokoHTpoutepa ATMegal28.
Tema 7.2. IlopThl BBOAA/BBIBOJA. 0,25 1 noaroroBka K | [TyGmmdHas mpeseHTarus mpo-
Permctpsl TOpPTOB  BBOJA/BBIBOAA. JCKIHUAM €KTa.
KoudurypupoBanue mOpTOB  BBO- [6.1.1]
J1a/BBIBOJA. [6.1.3]
[6.1.4.]
[6.1.5.]
[6.1.6]
[6.1.7.]
Tema 7.3. Opranmsamus namsatua | 0,25 1 noaroroeka K | ITyOnmuHas mpe3eHTaus mpo-
MHKPOKOHTpoJ1epoB AVR. JCKIUSM eKTa.
Iamsate mporpamm (Flash). Tlamste [6.1.1]

13




Buasbl yue6Hoii padoThl

Ilnannpyembl
(KOHTpo.JII:l}[,)eyeM:le) KOHTaKT}(:;C) — Peamuzanus B | HammeHoBaHue
e3VIIBTATEL OCBO- 2 - HaunmenoBanue ucnosab3ye- | pamkax Ilpak- | pazpadorannoro
pesy pabora T MBIX AKTHBHBIX H HHTEPAK- | THYECKOi Moa- | DIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC
OIIK: K u nnu- = Lo E D o 4 THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpyao-
’ = BRZEEBE TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KaToppI 10CTHIKE 2 BEESE =4 B yacax) cax)
HUS KOMIeTeH Ui  ESoEERGZ
= R E :;5 D g
JaHHBIX (perucTpoBbiii (aitn, peru- [6.1.3.]
cTpsl BBOJAA/BhiBOs1a, O3Y). DHepro- [6.1.4.]
HE3aBUCHMast MaMSTh JTAaHHBIX [6.1.5.]
(EEPROM). Opranuzanust mamsitu [6.1.6.]
MHUKpOKOHTpoiuiepoB ATtiny2313 u [6.1.7.]
ATMegal28.
Tema 7.4. Cucrema KOMaHA U Me- 1 4 noarotoBka K | [lyOmmdaHas mpe3eHTanus mpo-
TOIBI aipecanuu. JICKIHAM eKTa.
Peructp cocrosaus SREG. Metoast [6.1.1]
aJpecallvy MamsITH JIaHHBIX (TpsMast [6.13]
agpecanuss oxHoro POH, mnpsmas [6.14]
aapecanus as8yx POH, mpsimas agpe- [6.1.5.]
camusi  PErucTpoB  BBOJA/BHIBOJA, [6.1.6.]
HETIOCPE/ICTBEHHAsl TpsiMasi ajipeca- [6.1.7]
uus, npamas anpecauus O3V, mpo-
cras KocBeHHas afapecauuss O3V,
KocBeHHast  aapecauuss O3V ¢
MOCTHHKPEMEHTOM, KOCBEHHasl ajpe-
camust O3V ¢ TpeaeKpeMeHTOoM,
OTHOCHTENIbHAas KOCBEHHas ajipeca-
must O3Y). Meroasl aapecanuu ma-
MSTH MporpamMm (KOCBEHHass U OTHO-
cuTeNbHas). Ajpecarsi KOHCTaHT B
MaMSITH OPOTPaMM.
Tema 7.5. locTyn K JHeproHe3aBm- 1 4 noaroroBka K | ITyGmmdHas mpe3eHTarus mpo-
cumoii (EEPROM) namsaTu. JICKIHSM eKTa.
Hoctyn K  DHEproHe3aBUCHMOM [6.1.1]
(EEPROM) namsiTé MHKPOKOHTPOJI- [6.1.3.]
nepa ATtiny2313. Peructpsl aapeca [6.1.4.]
EEAR, nannsix EEDR u ynpasnenus [6.1.5.]
EECR EEPROM namsTbio0. [6.16]
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Buasbl yue6Hoii padoThl

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

Hdoctym K SHEpProHE3aBHCUMOi [6.1.7.]

(EEPROM) mamsTéH MHKPOKOHTPOJI-

nepa ATMegal28. Peructpsr ampeca

EEAR, nannsix EEDR u ynpasneHus

EECR EEPROM mnamsTtsio.

Tema 7.6. TakTupoBaHue, pe;KUMbI 1 4 noarotoBka K | [lyOmudaHas mpe3eHTanus mpo-

TIOHMKEHHOT0 JHepPronoTpedaIeHust JICKIHAM €KTa.

| copoc  MHKPOKOHTpOJIepa [6.1.1]

ATMegal28. [6.13]

TakToBbld  reHepaTop. Peructp [6.14]

MCUCR.  Pexumbl NOHMKEHHOT'O [6.1.5]

anektporotpebnennst  (ldle, ADC [6.1.6.]

Noise Reduction, Power Down, Pow- [6.1.7.]

er save, Stand by, Extended Stand

by).

Tema 7.7. Cucrema npepbIBaHWi 2 8 noarotoBka K | [lyOnmdaHast mpe3eHTanus mpo-

MHKPOKOHTpoJLIepoB AVR JEKIUAM €KTa.

Cucrtema HpepbIBaHUI MHUKpO- [6.1.1]

koHTpoiutepa ATtiny2313. Tabnuma [6.1.2.]

BEKTOPOB IpepblBaHUi. BHemHue [6.1.4.]

npepbiBanus.  Peructper  GIMSK, [6.1.5]

MCUCR, PCMSK, EIFR. Cuctema [6.16]

npepbIBaHU MUKPOKOHTPOJLIEpa [6.1.7]

ATMegal28. Tabnuma BeKTOpOB

npepbiBaHui. BHelHue npepeiBaHusl.

Peructper EIMSK, EICRA, EICRB,

EIFR.

Tema 7.8. Taiimepsl MHKpO- 4 16 | momrotoka k| [TyGmuuHas mpeseHTanust Mpo-

KOHTpoJI1epoB AVR JeKIUAM eKTa.

Knaccudukanus raiimepos. Cropo- [6.1.1]

JKEBOM TaliMep MHUKPOKOHTPOJLIEPA [6.1.3.]
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Buasbl yue6Hoii padoThl
Taauupyemnie (1ac) Peanuzanusi B HanmeHnoBaHue
(kouTpoaMpyembic) Kourakruasn S HanmeHoBaHue ucnoan3ye- | pamkax Ipak- | paspaGoTanHoro
PE3yIbTATRI 0CBO- pabora 55§ MBIX AKTHBHBIX H HHTEPAK- | THYECKOMH Moa- | DJIeKTPOHHOIO
eHusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM TR &3 BuanCPC P s P
OIIK; IK u unan- = Lo E z 88 THBHBIX oﬁpasonaTvenbﬂux TOTOBKH Kypca (Tpynao-
KaTo;)bl Jp—— § %.: £ 3B g E TEeXHOJIOTH i (TpynoeMKoCTh €MKOCTh B ya-
HUS KOMIIeTeHIMii ,";‘ § E' ‘i s B = 3 B 4acax) cax)
K 5P E
ATtiny2313. Peructp  WDTCSR. [6.1.4.]
Pexumbl paboThl TaiiMepoB o00IIero [6.1.5.]
nasnauenus (Normal, CTC, Capture, [6.1.6.]
Fast PWM, Phase Correct PWM, [6.1.7.]
Phase and Frequency Correct PWM).
CucreMa TaliMepOB MHUKPOKOHTPOJI-
nepa ATtiny2313. BocsMupaspsamblit
taiimep TO. Peructper TIMSK, TIFR,
TCCROA, TCCROB. IllectHanuaru-
paspsaHbIil Taiimep T1. Peructps
TCCR1A, TCCR1B, TCCRI1C. Cu-
cTeMa TallMepoOB MHUKPOKOHTPOJLIEpA
ATMegal28. Bocemupaspsitabie
taitmeps! TO u T2. Peructper TIMSK,
ETIMSK, TIFR, ETIFR, TCCRO,
TCCR2. lecTHaamaTupa3psaHbIE
taiimepsr T1, T3. Peructper TCCR-
nA, TCCRnB, TCCRnC.
IIpakTuyeckoe 3ansaTHe NoS. 6 24 | HoarotoBka K
Cucrema TpepbIBaHHHA W TaWMEpoB 113
MuKpokoHTposuiepa ATtiny2313. [6.1.1],
[6.1.3.],
[6.1.4.]
JlaGopaTopHas pa6ora Ne6. 12 48 | IlogroroBka K
@OyHKINOHUPOBAHHE MHMKPOKOHTPOJI- 71a00paTOPHBIM
nepa ATtiny2313. Cucrtema mnpepsl- pabortam
BaHMH M TaliMEpOB [6.4]
Tema 7.9. AunanorosBo-uugpoBoii 2 8 noaroroska K | [TyOnmyHas mpe3eHTAus mpo-
npeodpasoBaresib MHKPOKOHTPOJI- JCKIHSIM eKTa.
gepa ATMegal28. [6.1.1]
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Buasbl yue6Hoii padoThl

Ilnanupyembie yac
(KOHTpoIHpYeMbIc) KOHTaKT}(laﬂ ) — Peamuzanus B | HammeHoBaHue
PE3YALTATHI 0CBO- pagora 2 E 4 HaunmeHoBaHMe MCIO/Ib3ye- | paMKax l}paK- pa3pabdoTaHHOrO
enmst: ko1 VK; HaumenoBanue pasiesios, Tem . : = : Bux CPC MBbIX AKTHBHBIX M MHTePaK- | THYeCKOii moja- | DJIEKTPOHHOIO0
OIK: 1K u mri- = Lo E B 5 7 THBHBIX OﬁpaSOBa"l;e.]Ibl-lle TOTOBKH Kypca (Tpyno-
’ = BRZEEBE TeXHOJIOTHii (TPY10eMKOCTL | €eMKOCTh B 4a-
KaToppI 10CTHIKE 2 BEESE =4 B yacax) cax)
HUS KOMIeTeH Ui 2 ESLEEFRGS 3
) : 5 D] =
CrpykrypHass cxema wmomyns AL [6.1.7.]
Pexumer  pabotel. Permctper  AD-
MUX, ADCSRA, SFIOR, ADCH,
ADCL. PesymbraTel mpeoOpazoBa-
HUH.
Tema 7.10. IlocienoBarenbHbIi 2 8 HOJTOTOBKA [Ty6miaHast mpe3eHTanust Ipo-
nepudepuiinpliic. uHTepdeiic SPI JCKIUAM €KTa.
MHKpOKOHTpoJuiepa ATMegal28. [6.1.1]
CrpykrypHass cxema moxayns SPl B [6.1.7.]
ATMegal28. Pexumsbl paboTsl. Peru-
ctpsl SPCR, SPSR, SPDR.
I[IpakTuyeckoe 3ansaTHE Ne6. 1 4 IMoaroroeka
Opranmsanust BBoAa AaHHBIX ¢ SPI 113
ALII Ha npumepe TLC548 [6.1.1]
[6.1.7],
[6.2.2]
Ipakruyeckoe 3ansaTHe Ne7. 2 8 [Moaroroska
IIpoexTHpOBaHHE MHKPOHPOLECCOP- 113
HOM CHCTEMbl YIIpaBJIE€HHS AacHH- [6.1.1]
XPOHHBIM JIBUTaTejeM ¢ (a3HbIM po- [6.1.7.]
TOpoM Ha 0a3e MHKPOKOHTpOJUIepa [6.2.2]
ATMegal28
IIpakTnyeckoe 3anaTHe Ne§. 2 8 Hoxroroska
PazpaboTka MpUHINMIHAIBHONW CXEMBI 113
MHKPOIIPOLIECCOPHOM cHUCTEMBI (I0J- [6.1.1]
KJIIOYEHNE KHOIOK, KaTyIIeK pele, [6.1.7]
BHemHero Ttaiimepa, SPI ILIAIl nu
AIIIT k BBIBOIaM MUKPOKOHTpOJLIEpa
ATMegal28)
IIpakTuyeckoe 3ansaTHe Ne9. 1 4 IMoaroroeka
113
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IInanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl 0CBO-
enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTHIKe-
HHUA KOMIIeTeHI NI

HaumeHnoBanue pa3aesios, TeM

Buasbl yue6Hoii padoThl

(uac)

KonTakTHas

padora

Jlekuuu

TOPHbBIE

TIPaRKTIIc|

JTavupa
CKHEe3aHsA-

CaMOCTOSTENb-
Hasi paboTa cTy-
nourapn (yrac)

Bux CPC

HaumeHoBaHue MCIO/Ib3Ye-

MBIX AKTHMBHBIX M HHTEPaK-

THBHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT Ui

Peanuzanusa B

pamkax Ilpak-

THYECKOM Mmoj-
TOTOBKH

(TpynoeMKoCTh
B yacax)

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

Pa3paboTka alropuTMOB PEryJIHpO-
BaHUSL.

[puOamKxeHHBIe METO/IBI CHHTE3a Iie-
penaTtoyHbIx (pyHKIUA IQPOBBIX pe-
rynsTopoB. [lepexon oT nepenaToqHoi
¢yakmmu perymsitopa B Z dopme K
aIropuT™My peryiaupoBanus. OcoOeH-
HOCTH TPOTPaMMHpPOBaHUS aJrOpUT-
MOB PeryJIMpOBaHuUs

[6.1.2],

IIpakTnyeckoe 3ansatue Nel(. Pas-
paboTKa MpOrpaMMHOTO 00ecIeYeHust
(opranmsanus BBOoAa maHHbIX ¢ SPI
AT, nepenava ganusix B SPI LIATI,
omnpoc kaHana BcTrpoeHHoro ALl
HacTpOWKa M 3aIiCh JAHHBIX B KaHaJ
BHEIITHET0 TaiiMepa)

Iloaroroska
113

[6.1.1]
[6.1.71],
[6.2.2.]

K

KypcoBas padora

54

HOHFOTOBKa K OK3aMCEHY

HUTOI'O 3A CEMECTP 9

18

18

18

289
+9

HUTOI'O no aucuuninne

18

18

18

289
+9
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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:

9 cemectp Mukponpoueccopasie cucteMbl D113 (Cisazesckas K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/1750

Ornucanue nokasaresneil 1 KpUTEpUEeB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHKE IIKAJT OI[CHUBAHUS
Tabnuna 5. Ilpu TexyieM KOHTposie (KOHTPOJIbHBIE HE/ICNN) U OLICHKA BBITTOJIHEHUSI
J1a00paTOPHBIX padOT

Hxana JK3aMeH
OIleHUBAHUSI
40<R<=50 OTnan4HO
30<R<=40 Xoportio
20<R<=30 Y 10BNETBOPUTEILHO
0<R<=20 HeynosneTBopurenbHo

512 HpI/I MPOMCIKYTOYHOM KOHTPOJIEC YCIICBACMOCTb CTYACHTOB OLCHUBACTCA IO YCTBIPCX-
OaJNTbHON CHCTEME «OTIUYHOY», «XOPOIIO», «YIOBICTBOPUTEIHHO», «HEYIAOBIECTBOPUTEIHHOY,
J'II/I6O 3adcT», «KHE3aUYCT».

Bompocs! a1 IpOMeXyTOYHOTO KOHTpPOJIsi COpMUpOBaHbI B cucteMe E-learning u Haxozsrcs B
CBOOOJIHOM JOCTYTIE:

https://edu.nntu.ru/subject/index/card/subject id/1750
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Tabauna 6 - Kpurepun oueHuBaHusi pe3yJbTaTa 00y4eHHUs M0 JUCUUIVIMHE U IIKAJIA OLleHUBAHUSA

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; TIPEICTABISCT | Pbl JAWUCHUIUIMHBL, OCBOMII
OOBEKTOB TMpodeccH- | YeCKyl0  IOKyMeHTa- | HemoHMMaHWe MPHHIMIOB MpO- | MHKPOIPOLECCOPHOI CHCTEMBI. OCHOBHBIC 33Jja4Hl B HOBaINN JEKIIMOHHOTO
OHAIBHOH JESTENBHO- | IMFO eKTHPOBaHUS TPHUHIMIHNAIBHBIX | M35105KeHNe NOTydeHHBIX paMKax IOCTaHOBKH Kypca IO CPaBHEHHIO C
CTH CXeM MHKpOIIPOIIECCOPHON CH- | 3HAaHWH HEIMOJHOE, OJHAKO 3TO | Leled W BhIOOpa ONTH-| yuyeOHOH JHTepaTypoi; 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
CTBHUU C TEXHUYECKMM | EKTUPOBaHHUS MuKponpouec- | M3noxeHne NoIy4eHHbIX paMKax NOCTaHOBKHU 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 YCBOCHHIO 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-

HAM 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 «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBILUN 3HAHHI, yMe-
HUS, KOMIIETCHIIMA U TEOPETHUECKU MaTepran 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusl, NPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

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 OJM3KUM K MUHHUMAaJIbHOMY, HEKOTOPBIE
NPAaKTUYECKHE HABBIKKA HE COPMHUPOBAHEI.
MuHUMaNbHBIH | OIEHKY «HEYIOBICTBOPUTEIHHO) 3aCITyKHBAET CTYICHT, HE OCBOUBIINI
YPOBEHb «2» (He- | 3HAHMS, YMEHHs, KOMIIETCHIIMM U TEOPETHYECKHH MaTepHai, ydeOHbIe
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHUII, IPAKTUYECKHE HABBIKKA HE C(HOPMUPOBAHBI.
TEJIHLHO)

6. YYEBHO-METOJAUNYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

6.1.

6.1.1. Pycanos, B. B. MukpomnpoieccopHble yCTpOoHCTBa M CUCTEMBI : yueOHoe nocobue / B.
B. Pycanog, M. 1O. lleBeneB. — Mocksa : TYCVYP, 2012. — 184 c¢. — ISBN 978-5-94154-128-
7.— Texkct: osnekTpoHHbIH // Jlanb JIEKTpOHHO-OMOmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/10931

6.1.2. benos, A. B. Mukpokontposiepsl AVR: 0T a30B nporpaMMHpOBaHus 10 CO3JaHUS
MPAKTUYECKHUX YCTPOUCTB : camoyuutens / A. B. benos. — Canxkr-IlerepOypr : Hayka u TexHuxka,
2016. — 544 c. — ISBN 978-5-94387-854-1. — Tekcr : 31eKTpoHHBIN // JlaHb : 31€KTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/90223

6.1.3. ®enotoB, A. B. KomnbroTepHoe yrpaBiieHHe B IPOU3BOJCTBEHHBIX CUCTEMAX : y4eo-
Hoe mocobue / A. B. ®enotos, B. I'. Xomuenko. — Cankr-IlerepOypr : Jlanp, 2020. — 620 c. —
ISBN 978-5-8114-4616-2. — Tekcr : 3neKkTpoHHbIH // JlaHb : 31€eKTpOHHO-OMOINOTEYHAs CUCTE-
ma. — URL: https://e.lanbook.com/book/140775

6.1.4. benos, A. B. Coznaem ycTpoiicTBa Ha MUKPOKOHTpOJUIepax : yueOHoe mocooue / A.
B. bBenoB. — Cankr-IlerepOypr : Hayka u Texnuka, 2007. — 304 c. — ISBN 978-5-94387-364-
3.— Tekcr: osnexkrpoHHslii // Jlanb AJIEKTPOHHO-OuOMmoTeynas cucrema. — URL:
https://e.lanbook.com/book/35947

6.1.5. Kuraes, 10. B. OcHoBBI nporpammupoBaHuss MUKpokoHTpoiiepoB ATMegal28 u
68hc908 / 1O. B. KurtaeB. — Cankrt-IletepOypr : HUY UTMO, 2007. — 107 c¢. — TexkcT : smek-
TPOHHBIH // Jlanp : 3IIEKTPOHHO-OMOIMOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/43634

6.1.6. Xapros, B. SI. MukpokonTpomiepsl AVR. [IpakTukym 111 HAUMHAIOLIMX : yuyeOHOe
nocobue / B. 5. XaptoB. — 2-¢ m3a., ucnp. u jgorm. — Mocksa : MI'TY um. Baymana, 2012. —
280 c. — ISBN 978-5-7038-3565-4. — Tekcrt: »nekTpoHHbIH / JlaHb AIIEKTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/106326

6.1.7. Ectudeen, A. B. Mukpokonrposuiepsl AVR cemeiictBa Mega. PykoBoICTBO MMOJb-
3oBarens : yueOHoe mocodue / A. B. EBctudeeB. — Mocksa : , 2010. — 592 ¢. — ISBN 978-5-

Y4eOHas mureparypa
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94120-090-0. — Texkcr : anexkrponHsblii // Jlanp : snekTpoHHO-Oubimoreynas cucrema. — URL:
https://e.lanbook.com/book/40947

6.2. Cnpasouno-6ubnuorpaduyeckas IMTEpaTypa.

—  YueOHUKu u yuebHvle nocooust

6.2.1. lappenkoB A. b. Mukpornporeccopasie cuctemsl : Yueb.mocodue / A. b. Jlapperkos, A. C.
[TnexoB ; 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. Jlaps-
enkos, /. A. Kompaxos ; HI'TY um. P.E.AnekceeBa. - H.Hosropop : [b.u.], 2013. - 181 c.

6.3. Ilepeuens xKypHAIOB 110 IPOGUITIO JUCHUILIHHEL:

6.3.1. Hayuno-mexnuueckutl u HAY4YHO-NPOUZEOOCMEECHHDIU HCYPHATL DNEKMPOMEXAHUKA
6.3.2. Hayuno-mexunuyeckuil JcypHan nexmpuiecmso

64 MeTtoanueckue YKa3aHusl, pPEKOMCHAAINN U APYIUC MATCpHUAJIbl K 3aHATUAM

Memoouueckue ykazanus no blNOJHEHUI 1AO0PAMOPHLIX padom no OUCYUNIUHE «8 INeKMPOH-
Hom eapuanme Haxoosimes 6 cucmeme E-learning 4G no aopecy:
https://edu.nntu.ru/subject/index/card/subject_id/1750

7. TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBbI

Y4eOHbIi mporece Mo AUCHUIUIMHE O0ecTieueH HEOOXOTUMBIM KOMILICKTOM JIUIEH3UOHHOTO U
CBOOOJHO PacMpOCTPAHSIEMOr0 MPOTPaMMHOTO 00€CTIeYeHH sI, B TOM YHCIIe OT€YECTBEHHOTO MPO-
M3BOJICTBA (COCTaB MO AUCIUILUIMHE orpesesieH B HacTosed PIIJ] u momyiexxutr oOHOBICHUIO MPH
HEOOXOMMOCTH).

7.1. TlepeueHb MHPOPMALMOHHBIX CPABOYHBIX CHCTEM

Tabnuua 8. [lepeueHb 371EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

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

7.2. TlepeuyeHb JHULEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSAEMOIO IIPOrPAMMHOIO
obecrieueHrs, B TOM YHCIE€ OTEYECTBEHHOTO IPOM3BOJCTBA HEOOXOIUMOTO [IJII OCBOCHUS
JUCIIUILINHEI

Ta6muma 9. [IporpammHoe obecnieueHne

IIporpammHoe oGecnieyeHue, HCMOJIb3yeMoe B IIporpamMHoe oGecnieyeHue CBOOOIHOI0 PACIPOCTPaHe-
YHHBEPCUTETE HA JOTOBOPHOI OCHOBE HUS

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

MicrosoftOffice 2007 (uriensus Ne 44804588) PonyProg2000;

Proteus 8.5
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IlepeyeHb coBpeMeHHBIX MPO(PEeCCHOHATBHBIX 023 TaHHBIX M1 HHPOPMAMOHHBIX
CIPABOYHBIX CHCTEM

B tabmume 10 ykazan mepedeHb nmpodeccHOHANBHBIX 0a3 JaHHBIX ¥ HH()OPMAIIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOCTyn (yIajdeHHbIH AocTym). J[aHHBIM mepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoMm paszzene mMoryt ObITh NMPHUBEAEHBI pecypchl (CCHUIKA Ha CAlThl), HA KOTOPBIX
MOYKHO HAWTH TMOJIE3HYIO IS Kypca HH(OpPMAIHIO, B T.4. CTATUCTUYECKUE WU CIIPABOYHBIC JTaH-
HbIE, y4eOHbIE MaTepUalIbl, OHJIAWH KypChl U T.1.

Tab6auua 10 - [lepevyens coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 TaHHBIX H

HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

Ne | HammenoBaHmne npohecCHOHAJIBLHOM 0a3bl HocTtyn k pecypcey (yAajeHHbIH J0CTYII €
JAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM YKa3aHHeM CCHLIKH/I0CTYH U3 JIOKAJIbHOM
CHCTEMBbI CeTH YHMBEPCHUTETA)

1 2 3
ba3za naHHBIX CTaHIAPTOB M PETIaMEHTOB )

1 POCCTAHJIAPT https://www.gost.ru/portal/gost//home/standarts
DjekTpoHHAasA 0a3a U30paHHBIX CTAaTEed MO .

2 P p http://www.philosophy.ru/
dbunocopun
E HHLIﬁ aApXuB 3KOHOMHNYCCKHUX MU COIIMOJIO- .

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

THYCCKHUX JaHHBIX

ba3el panHbIx HanumoHanbHOTO COBETa IIO

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

CnpaBqua;I IMpaBoBasaA CUCTEMaA ((KOHCYJ'IB—

5 JOCTYII U3 JIOKAJIbHOM CETH
Tautl [imroc»
NudopmannonHo-cpaBoyHas cucreMa .

6 JOCTYII U3 JIOKAJIbHOM CETH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBbI J1JI1s1 UTHBAJINJIOB U JINI{ C OB3

B tabnunellykazan nepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIMNX (POPMBI, aIaITUPO-
BaHHBIE K OTPAHUYECHUSM UX 3/I0POBbs, a TAKXKE CBEJCHUS O HAJIMYMU CHEIUATbHBIX TEXHUUYECKUX
CpEACTB 06yquHﬂ KOJUJICKTUBHOT'O U UHANBUAYAJIbHOTO IMOJIB30OBAHUA. HpI/I 3aI10JIHEHU N Ta6J'II/IIII)I
MOYeET ObITh MCHOJIb30BaHa MH(OpMaLUs, pa3MellleHHas B nojapasaene «JlocrymHas cpena» cie-
nuanusupoBanHoro pasaena caiilta HI'TY «Csenenuss o0 oOpa3oBaTenbHON OpraHu3alun
https://www.nntu.ru/sveden/accenv/

Tabnuna 11 -O6pa3zoBarenbHble pecypesl A1 HHBaIUA0B 1 aul ¢ OB3

CBCI[eHPlS[ 0 HAJIMYHMU ClieHUAJIBHBIX TEXHUYE-
CKHX CpeacTB Oﬁy‘leﬂﬂfl KOJIVIEKTUBHOI'O H
HHAUBUAYAJIBHOI'0 MOJb30BAHUSA

Ne Ilepeyens 00pa3oBaTeIbHBIX pecyp-
COB, MPUCNOCOOIEHHBIX A MCIOJIb-
30BaHMSA MHBAJMIAMH U JULAMH €
OB3

1 OBC «KoHCYNBTaHT CTYJEHTa) 03BYYKa KHHI' U YBEJIMUCHHE mpHUdTa

3BC «Jlatby CIELIUAIbHOE MOﬁI/IJ‘IE:HOG MIPUIIOKEHUE - CUHTE-
2 3aTOp pPe4H, KOTOPBINA BOCIIPOU3BOIUT TEKCTHI
KHUT U MEHIO HaBUTALUHU

Bepcust IS CI1a00BUISIINX

3 OBC «lOpaiit»
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9. MATEPHAJILHO-TEXHMYECKOE OBECIHEYEHHME, HEOBXOJIMMOE JJIsI
OCYILECTBJEHMS OBPA30BATEJILHOTI'O MPOLIECCA o
JTUCHUIJIMHE

VYyeOHbIC ayTUTOPUHN IS POBEJCHUS 3aHATUN 110 TUCHIUIIMHE OCHAIIIEHBI 000PYI0BaHHU-
€M M TeXHUYECKHMH CPEJICTBAMU O0yUeHUs

B tabmune 12 nepeunciieHsr:
yueOHbIC ayAUTOPHH AJIs MPOBEICHUS YICOHBIX 3aHSATHI, OCHAIICHHBIE 000pYII0-
BaHHMEM M TEXHUYECKUMH CPEJCTBAMU OO0YUEHUS,;
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 CUCTEMBI»

MIEPCOHATBHBIE KOMIBIOTEPHI -/
wt. [1IK noxakimrouens! k cetu «MH-
TEPHET» M 00ECICUUBAIOT JOCTYII
B DJIEKTPOHHYIO MH(POPMAIIMOHHO-
00pa30BaTeNbHYI0 Cpely yHHBEp-
CUTETa,

yuebnpiit cTenn Ha ATTiny2313 —
4wt

yaeOHbIii TpeHaxkep AVRS — 4
IIT.;

KOMIUICKT Y4eOHBIH MHKPOIPO-
neccopuerid K580— 3 mit.;
MaIIUHHBIN BBIYUCITUTEIHHBIN
komrutekt YMIIK-51 (K1816) - 2
IIT.;

y4eOHbIM cTeHA Ha 0a3e MHKpO-
KoHTpoJsuiepa ¢pupmber Motorola — 2
IIIT.

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

Microsoft Office 2007 (numensus Ne 44804588)
Taroke HCIOJIB3yeTCsl MPOrpaMMHOE oOecreue-
HHE CBOOOTHOTO PACIPOCTPAHCHUS:

AVR Studio 4.0;

PonyProg2000;

Proteus 8.5.

Ayn. 1247 [Ipoextop Epson— 1t * Microsoft Windows 7 (mommucka Dream
Aynuropus s nekuuon- | [IK Ha 6ase Intel Core Duo2I'T, | Spark Premium, morosop Ne Trl113003 or
HOTO IIMKJIa 216 03Y, 320 I'6 HDD, monutop | 25.09.14);
Samsung 17" — lmr * Microsoft Office (mumen3us Ne 43178972);
Ayn. 8110 * IIpoexrop Acer — lmi; * Microsoft Windows 7 (mommucka Dream

Kiace nnsg camocTosiTelns-
HOH paboTHI

+ IIK na 6a3ze Intel Core Duo 2.93
ITu, 2 T6 O3V, 320 I'c HDD,
mMonurop Samsung 19° — 8 mir..
[IK noaxmtouens! k cetn «MHTEp-
HET» M 00ecle4YnBaloT JOCTYN B
ANIEKTPOHHYI0  MH(POPMALMOHHO-
00pa30BaTeNpHYIO Cpely yHHBEp-
cuTeTa

Spark Premium, moroBop Ne Tr113003 or
25.09.14);

* Microsoft Office (mumen3us Ne 43178972);

» Adobe Acrobat Reader (FreeWare);

e 7-zip mis Windows (cBoGojaHO pacmpocTpa-
usiemoe I10, muuensuss GNULGPL);

* Dr.Web c/u S684-LRQ5-U7NH-BE97 ot
11.05.22)
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10. METOJAWYECKUE PEKOMEHJIALIMA OBYYAIOIUMCS IO OCBOEHHUIO
TACIATITAHBI

10.1. O6Gume MeTomMYECKHE PEKOMEHAAIMM Ui OOYYAIONIMXCS 110  OCBOEHHIO
JUCLUIUIMHBL, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JlucumiinHa peamu3yeTcsi TOCPEICTBOM IMPOBEICHUSI KOHTAKTHON pabOTHI ¢ 00yJarOIIu-
MUCS(BKJIIOYas IPOBE/ICHUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIbHOM paboThl 00Y-
YAFOIIUXCS ¥ POMEKYTOYHON aTTeCTaIUH.

KonTaktHas pabora: aynutopHas, BHEAyIUTOpHAs, a TAK)Ke IMPOBOJAUTHCSA B AJIEKTPOHHON
UH(POPMaLMOHHO-00pa30BaTeNbHOM cpene yHuBepcutera (ganee - SMOC).

[IpenogaBanue TUCHUIUIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOUIUX BUJIOB 00pa30BaTeib-
HBIX TEXHOJIOTUIA:

- baJUTBHO-PEHTHHIOBAs TEXHOJIOIHs olleHuBaHus B cpeae E-learning 4G;

[Ipu npenogaBaHuu AUCHUIUIMHBI «DIEKTPUUYECKIE MAIITUHBI», UCIIOJIBb3YIOTCS COBPEMEH-
HbIE 00pa30BaTeIbHbIC TEXHOJIOTHH, TTO3BOJISIONINE MTOBBICUTh AKTUBHOCThH CTYJIEHTOB MPU OCBOE-
HUU MaTepuaia Kypca U MpeJoCTaBUTh UM BO3MOKHOCTh 3(PPEKTUBHO peann30BaTh 4achl CaMo-
CTOSITENIEHOM PabOTHI.

Bechb nexnnoHHBINA MaTeprai Kypca COMPOBOKIACTCS KOMITBIOTEPHBIMHE MMPE3CHTAIIUSIMU, B
KOTOPBIX HATJISATHO TPEMOJIHOCATCS MaTepua pa3IMdHBbIX Pa3AeiioB Kypca W YTO JaeT BO3MOXK-
HOCTH OOCYJIUTh MaTepHal CO CTYACHTAMH BO BPEMs YTEHUS JICKIIHA, aKTUBUPOBATh MX JICATCIb-
HOCTb IIPH OCBOCHHMM MaTepuaia. MaTepuaibl JIEKIUi, B BUIE CIaliI0B HAXOASITCS B CBOOOJTHOM
nocryne B cucteme E-learning 4G u MoryT ObITh MMOJYYEHBI A0 YTCHHUS JICKIMHA ¥ MPOpabOTaHbI
CTYJEHTaMH B X0JI€ CAMOCTOSITENIbHOI paboTHI.

Ha nmeknusix, 1abopaTOPHBIX 3aHATUSAX PEATN3YIOTCS WHTEPAKTUBHBIC TEXHOJIOTHH, MPH-
BETCTBYIOTCSI BOMPOCHl U OOCYXKJIEHUS, WCHOIB3YETCsl JIMYHOCTHO-OPUEHTHPOBAHHBIA MOAXO/,
TEXHOJIOTHS PabOThl B MaJBIX TPYIIIAX, YTO IMO3BOJIIET CTYACHTaM IMPOSIBUTH CeOsl, TIOTYyIUThH
HABBIKU CAMOCTOSITETFHOTO U3y4YEHHs MaTepHralia, BRIPOBHATH YPOBEHb 3HAHUU B TPYIIIIE.

Bce BoIpockl, BOZHHUKIIHE MTPU CAMOCTOSITEILHOM paboTe Ha/ TOMAITHUM 33JJaHUuEeM, T0-
IpoOHO pa30buparoTcs Ha TaOOPATOPHBIX 3aHATUSAX U JIEKIUsIX. [IpoBoAsSTCS MHIMBUIyaTbHBIC U
TPYNIOBBIE KOHCYJIBTAIIUN ¢ UCTIOIB30BAaHUEM, KaK BCTPEU CTYACHTAMH, TaK U COBPEMECHHBIX WH-
(dbopMaIMOHHBIX TEXHOJOTHIA: YaT, 3JeKTpOHHAas movTa, Skype.

NuutuupyeTcsi akTHBHOCTh CTYACHTOB, MOOIIPSETCS 3a/IaHne JIFOOBIX BOTIPOCOB O MaTe-
pHuay, IpakKTUKyeTCs WHIWBHUYaTbHBI OTBET HA BOIMPOCHI CTY/IEHTA, PEKOMEHIYIOTCS METOIbI
YCIICIITHOTO CAMOCTOSITEIILHOTO YCBOCHHS MaTepuaa B 3aBUCHMOCTH OT YPOBHS €ro 0a30BOM MOI-
TOTOBKH.

JIJis OlleHKW 3HAHWA, YMCHHM, HABBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMITCTECHITUH
MpUMEHsIeTCs OallIbHO-PEUTHHIOBAasI CUCTEMa KOHTPOIS U OIEHKH YCIIEBAaEMOCTH CTYIEHTOB B
MPOIIECCE TEKYIIET0 KOHTPOJIS.

[TpomexyTouHas aTTecTanus MPOBOAUTCS B (hOpMe IK3aMeHa C Y4eTOM TEKYIel ycreBa-
€MOCTH.

102 Mertoauueckue YKa3aHus AJid 3aHSATHH JIEKIIMOHHOI'O TUIIA

JIEKIIMOHHBIH KypC MPEAIoiaraeT CHCTEMaTH3HPOBAHHOE N3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro Iu1aHa. B xo/ie TeKIMOHHBIX 3aHATHI pacKpbIBaOTCs 0a30BbIe BOMPOCHI B PAMKax
Kaxa0i Tembl quciuminHbl (Tabmuna 4.) . O003HaYal0TCs KIIFOUEBbIE aCIEKThI TEM, a TAKKE JIe-
JAI0TCS aKLEHTH HAa HanOoJIee CI0KHbBIE U BaYKHBIE TIOJI0XKEHUS U3ydyaeMoro Marepuaina. Matepu-
aJIbl JIEKIUH SBIISIIOTCSI OIIOPHOW OCHOBOM JUIsl MOATOTOBKU OOYUYarOIIMXCS K MPAKTUYECKUM 3aHs-
TUSM / TaOOpaTOpHBIM paboTaM M BBITOJHEHMS 33JaHUN CaMOCTOSATEIBHOM PabOThI, a TaKkKe K
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MCPONPUATHUAM TCKYLICTO KOHTPOJIA YCIICBACMOCTU U HpOMeX(YTOqHOﬁ arrecraluy 110 AUCIH-
IIJINHC.

10.3. Meroauueckue yka3aHus 10 OCBOCHUIO JUCLUILIMHLI HA 1AG0PAaTOPHBIX paboTax

[ToaroToBKy K Kaka0i J1abopaTopHOM paboTe CTYJAEHT MOJDKEH Ha4aTh C O3HAKOMIICHHS C
IJIAHOM 3aHATHS, KOTOPBIM OTPAXKAET COAECPIKAHUE MPEITI0KEHHON TeMbl. Kaxxas BhINOJIHEHHAS
paboTta ¢ 0pOPMIICHHBIM OTYETOM U TOJICHKUT 3alTUTE y MPENo aBaTesl.

[Tpu oreHMBaHUM TA0OPATOPHBIX PAOOT YUUTHIBACTCS CIICAYIOIIEE:

— Ka4eCTBO BBIMOJHEHHUS IKCIIEPUMEHTAILHO-TIPAKTUHYECKON YacT pabOThl M CTEIIEHb COOT-

BETCTBHS Pe3yJbTaTOB PabOTHI 3aJaHHBIM TPEOOBAHUSM;

— KauecTBO oopMiIeHHUs OTYETa TTO paboTe;
— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MIPH 3AIIUTE PAOOTHL

104 MeTtoauueckue YKa3aHusa M0 OCBOCHUIO JUCHHUIUIMHBI HA 3aHATUAX CEMHUHAPCKOI'O
THIIA

[TpakTrueckue (CEMUHAPCKKE) 3aHATHUS MPEACTABIAIOT COOOH eTaTN3alMI0 JEKIIMOHHOTO
TEOPETHUUECKOr0 MaTepuasa, MPOBOAITCS B LIEAX 3aKPEIJICHUsI Kypca U OXBAaTHIBAIOT BCE OCHOB-
Hble pasnenbl. OCHOBHOW (DOPMOU MPOBENEHUS CEMHUHAPOB M MPAKTUYCCKUX 3aHATHH SBISICTCS
o0cyxeHue Haubosee MPOOJIEMHBIX U CIOXKHBIX BOIPOCOB IO OTACIBHBIM TEMaM, a TaKKe pe-
HICHHE 33]1a4 U Pa300p MPUMEPOB U CUTYAIMil B AyAUTOPHBIX YCIOBHUSX.

[IpakTuyeckue (cCeMUHAPCKUE) 3aHATHUS 00YJAIOUINXCsl 00ECTIEYHBAIOT:

- IPOBEPKY U YTOUYHEHUE 3HAHUM, [TOJTYYEHHBIX Ha JEKLHUAX;

- MOJy4Ye€HUE YMEHUW W HABBIKOB COCTAaBJICHUS JOKJIAJ0B U COOOIIEHUH, OOCYKICHUs BO-
MIPOCOB MO y4eOHOMY MaTepHaly IUCIUTUIHHEI;

- MOJBEJECHUE WTOTOB 3aHATHUM MO PEUTHHITOBOM CHCTEME, COTJIACHO TEXHOJOTHMYECKON
KapTe AUCIUIUINHBI.

10.5. Meromuyeckue yka3aHus 110 caMOCTOATENBHOM paboTe 00ydaromumxcs

CamocrosiTenbHas paboTa o0ecrieunBaeT MOArOTOBKY OOYyYaromierocs: K ayJuTOPHBIM 3a-
HATUSIM U MEPOIPUATUAM TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOM aTTecTaliyd MO M3ydaeMoi
TUCIUIIIMHE. Pe3ynbTaThl 5TOM MOATOTOBKH MPOSIBISIFOTCS B aKTUBHOCTH 00YYarOMIerocst Ha 3aHs-
TUSIX U B KQU€CTBE BBHIMOJTHEHHBIX MPAKTUYECKHUX 3aJIaHUM U IPYTUX POPM TEKYIIETO KOHTPOJIA.

[Ipu BBIMONTHEHUH 3aJaHUN JUIS CAMOCTOATEIHHOW pabOThI peKOMEHAyeTCs MpopaboTka
MAaTEepHUAJIOB JICKIIUM MO KaXJI0i MPONJACHHON TEME, a TaKXKE U3YyUYCHUE PEKOMEHAYEMOW JINTepa-
Typbl, Ipe/icTaBlieHHON B Pa3zaene 6.

B nporecce camocTosiTenbHOM pabOTHl IPH U3YYCHUH JAUCIUIUIMHBI CTYICHTHI MOTYT pa-
0oTaTh Ha KOMIBIOTEPE B CHEIHATU3UPOBAHHBIX AYAUTOPHSIX JUISI CAMOCTOSTEIHHOM pabOThI
(ykazano B Tabmume 12). B aymuropusx wuMeercs JOOCTyn dYepe3 HUH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO0 ceTh «MHTEepHET» K JIEKTPOHHON HH()OPMAIMOHHO-00pa30BaTeIbHON
cpene yauBepcutera (OQMOC) u anextponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIE pacrojiaralorcs yuyeOHbIe U yueOHO-METOIUYECKUE MaTepHalbl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI /I CAMOCTOSITEIBHOM PAOOTHI TP U3yYEHUU TUCIUTIITHHBI.

10.6. MeTonuueckue yka3anus Ui BBIIONHEHHS KYPCOBOTO IIPOEKTa / paboThI

BrinmonHenue KypcoBoro mpoekTa/ paboThl CIIOCOOCTBYET JIydIIEMY OCBOCHHUIO 00ydaro-
MUMHCS y4eOHOTO MaTepuana, GOpMUpPYeT NPAKTHYECKUN ONBIT U YMEHHUS 110 U3y4aeMOM JNCIIH-
IUIMHE, CTIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS TOTOBHOCTH K CAMOCTOSATENIBHOM npodec-
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CHUOHATILHOU JIESATEIBHOCTH, SIBJISICTCS JTAllOM K BBIOJIHEHUIO BBITYCKHOW KBATH(DHUKAIIMOHHON
paboTHI.

IIpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
1. BeHTUNBHBIN 3JIEKTPONPUBO/ MOCTOSIHHOTO TOKa C OJIHO30HHONW MMKPOIPOILECCOPHOU CHCTe-
MOM 33JJaHHOI'0 MapameTrpa
BapuanTsl 3a1anuii 115 KypcoBoii paboThl pa3MenieHbl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject id/1750

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA AUCHUITIJIMHBI

111 Tumnoskle KOHTPOJIbHBIC 3aaHWs U1K MHBIC MaTCpUallbl, HGO6XOI[I/IMBIG JJI1 OLICHKH
3HaHPII>i, YMCHI/Iﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITAa B XOAC TCKYLICTO KOHTPOJIA YCIIEBACMOCTHU

I[JISI TCKYLIECTO KOHTPOJIA 3HAHUI CTYACHTOB I10 JUCHUIIIIMHC MMPOBOANTCA KOMIIVIEKCHAHA OLCHKA
3HaHHﬁ, BKJIFOYAroIast

— mpoBeJeHue Ja0opaTopHBIX PadoT;

—  OTYETHI 1O JIAOOPATOPHBIM paboTam;

— pelIeHue 3a7a4 Ha MPAKTUYECKUX 3aHATUSX;

— BBINOJIHEHUE KYpCOBOI paboThI;

— TECTHPOBAHHE Ha CaiiTe MpenojaBaTes 0 pa3IuIHbIM pa3JenaM Kypca;
— DK3aMeH.

11.1.1. TunoBble 3axaHus AJs1 JJAaOOPATOPHBIX PadoT
Pexxum nmoctyna https://edu.nntu.ru/ Kype: Muxkponpoueccopusie cucremsr D113 (CnsiizeBckas
K.I1.)
https://edu.nntu.ru/subject/index/card/subject_id/1750

11.1.2. TunoBsblie BONPOCHI VISl MPOMEKYTOUYHOM aTTecTanuu B ¢popMax 3ayera u IK3a-
MeHa

Bormpocs! kK MpoMeKyTOYHO# aTTecTanuu 9 ceMecTp (IK3aMeH)

1. TunoBas cTpyKTypa MUKPOIPOLECCOPHOU CUCTEMBI.

2. ApPXUTEKTypa MHUKPOIPOILIECCOPOB C PUKCHPOBAHHOM Pa3psIHOCTHIO.

3. Metoas! mpeoOpa3oBaHusl JECITUIHBIX YHCEN B JBOWYHBII, BOCBMEPHYHBIN M IIIECTHA/IIIA-
TEPUYHBIN KOJI.

4. Mertoabl npeodpa3oBaHuUs IBOUYHBIX, BOCBMEPUUHBIX M IIECTHAALATEPUYHBIX YHCEN B JIe-
CATUYHBIE.

5. Tlpsimoit, 0OpaTHBIN U JOTIOTHUTENBHBIA KOJT IBOMYHBIX Ynces. ApudMeTHudecKue onepa-
UM B 0OPaTHOM U JIOTIOJIHUTEIIEHOM KO/IaX.

6. JIBOWYHO-IECSITHYHBIN KOJ. Apr(METHIECKHE ONIEpaIlii B 0OPaTHOM U JIOTIOTHATEIIEHOM
JIBOMYHO-JIECATUIHOM KOJIE.

7. Apxurekrypa MK ATtiny 2313 u ATmegal28.

8. Meronus anpecaru a1t MK AVR ¢gupmbr Atmel.

9. Cucrema taiimepoB MK AVR ¢upmbr Atmel. Pexxumbl paboThl TaiiMepa: HOpMaJIbHBIH; cOpOC
npu copnaaennu, 11IMM (Fast u Phase Correct PWM).

10. Kon¢urypuposanue noptoB BBoja/BsiBoga MK AVR.

11. Monyns AT MK ATmegal28.
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12. Opraamsanust uterus v 3anuck JaHHBIX B EEPROM— mamsatu MK AVR  pupmer Atmel.
13. Buemraue npepsiBanust MK ATtiny 2313 1 ATmegal28. Peructpsl ynpasienus u ¢uiaron
TIPEPbIBAHUM.

11.1.3. MeToanyeckue yKa3aHusi K KypcoOBOMY NMPOEKTHPOBAHUIO
MeTtoaunueckue ykasaHus Ui KypCoOBOW paObOThI pa3MelnieHbl Ha e-Learning Server 4G
https://edu.nntu.ru/subject/index/card/subject_id/1750

11.1.4. 3ammTa KypCcoBOro npoexTa/ padoThl.
Pe3ynbraTel 3amuThl KypcOBOTO IMpOeKTa/ paboThl BBICTABISAIOTCS IO MATHOAJUIBHOW CHCTEME
ounenuBanus ("orauuno", "Xxopomio", "ymOBIETBOPUTENBHO", "HEYJOBIETBOPUTENHHO") C MPO-
CTaBJICHHEM KOJIMYeCTBa 0auioB, HAOpaHHBIX B COOTBETCTBUU C 0aJUIbHO-PEUTHUHIOBOI CHCTEMOI.

[TepedeHpb BOPOCOB K 3aIIUTE KYpCOBOTO MPOEKTA /PabOTHI

Pexxum nocryma https://edu.nntu.ru/ Kypc: Muxkponporeccopusie cucrembl D13 (CnsiazeBckas
K.IT.)

https://edu.nntu.ru/subject/index/card/subject_id/1750

Pernamenr MPOBEACHUA TEKYLICI0 KOHTPOJISA B (l)OpMe KOMIIBIOTEPHOT'0 TECTUPOBAHUS

Koua-Bo 3apannii B 0aHke Kon-Bo 3aganuii, npeanb- Bpemst Ha TecTH-
BOIPOCOB SIBJISIEMBIX CTY/IEHTY poBaHHe, MHH.
He MeHee 90 WM yKa3bIBarOT
KOHKPETHOE KOJIUYECTBO Te- 15 20
CTOBBIX 3alaHuil

[TonHbIi (HOHI OLIEHOUHBIX CPEACTB Ul MPOBEJCHUS MPOMEXKYTOUHOM aTTecTanuu B popMe KOM-
NBIOTEPHOIO TECTUPOBAHUS pa3MelIleH B OaHKe BOIPOCOB JaHHOTOo Kypca aucuuminHel B CJO E-
Learning 4G
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