MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
denepalibHOE rOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIBHOE
YUPEXKJIEHUE BBICLIETO 00pa30BaHUs
«Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH YHUBEPCUTET

YTBEPXIAIO

Jexan akynbrera
SHEPreTHKH U YIPABIICHUS
A. C. T'ynum

PABOYAS ITPOI'PAMMA JTNCIUAITINHBI
«OCHOBBI MUKPONIPOLIECCOPHOM TEXHUKH

Hanpasnenue noaroroBku 11.03.04 dnexmponuxa u HaHOI1EKMPOHUKA

Hanpasnennocts (mpoduin)

. Paspabomxa u sxcnnyamayus paouosieKmpoHHbIX cucmem
00pa30BaTeNbHON MPOrpaMMbl

O6ecneunBaroliee moApas3acieHue

Kagbedpa ((HpOMleﬂeHHCl}l QJIEKMPOHUKA U UHHOBAUUOHHbLE MEXHOI02UU»

Komcomonbck-Ha-Amype 2024




PazpaboTunk paboueii mporpaMmel.

OIIEHT Kadeapbl
Jlon benper, K.A. Xurankux
KaHauaat (Hus.-mMat. HayK

COTI'JTACOBAHO:

3aeayromuii kadenpoit [IDUT M.A. T'opbkaBbIit



1 OOume mooKeHus

Pabouas nmporpamma qucuuruinHbl «OCHOBBI MUKPOIPOIIECCOPHON TEXHUKUY COCTABJICHA
B COOTBETCTBUHU C TpeOOBaHMAMHU (heAepalbHOTO TOoCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
an Ne 927 ot 19.09.2017, u ocHOBHO# nipodeccrnoHanbHOi 00pa30BaTeIbHON MTPOTrpaMMBbI T101-
roToBkH «Pa3paboTka M SKCIUTyaTalusi pajno3JIeKTPOHHBIX CUCTEM» 10 Hampasienuto 11.03.04
DJNEeKTPOHUKA U HAHOZJIEKTPOHHUKA.

3agaqn OcBoeHre 0CHOB MUKPOIIPOLIECCOPHOI TEXHUKH, (POPMHPOBAHNE HABBIKOB pa3-

JUCLHUILIMHBL | paOOTKH aIllapaTHBIX U IPOrPAMMHBIX CPEICTB MUKPOTIPOIIECCOPHBIX
YCTPOMCTB, yMEHUI pa3padaThIBaTh IPOEKTHYIO U KOHCTPYKTOPCKYIO JOKYMEH-
TalMIO Ha IaHHbIE YCTPOMCTBA B COOTBETCTBUU C HOPMATUBHBIMU
TpeOOBaHUSIMU.

OcHoBHBIE OcHoBHbIE NOHATHUSA, KJIacCU(PUKAIUSA U CTPYKTYpa

paszicel / MHUKPOIIPOLIECCOPHBIX YCTPOMCTB.

TCMBI Crpykrypa CISC mukpornporeccopa 1 MIT ycTpoiicTBa Ha €ro OCHOBE.

JUCIMIUIMHBL | Cperema KoMaHa B IPOrpaMMHPOBAHIE Ha acceMblepe
CISC mukpokonTposiepa i8051.
Pa3paborka nmporpammuoro obecniedenus Ha si3bike CU B cpene Keil.
Apxutekrypa RISC mukpokontpomiepoB cemeiictBa AVR

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AMCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

ITpouecc n3ydyeHus nucUUIIMHBI «OCHOBBI MUKPOIPOLECCOPHONH TEXHUKW» HaIpPaBIEH
Ha (opmupoBanue cienyromux kommereHuid B coorBerctBun ¢ ®I'OC BO u ocHOBHO# 00pa-
30BaTEIbHOM MPOrpaMMON:

KO,Z[ 1 HAMMCHOBAHHC
KOMIICTCHIIN U

I/IHI[I/IKaTOpBI JOCTHIXXCHUA

[Tnanupyemble pe3yabTaThl 00y-
YEeHMsI 110 TUCLUTIIIMHE

[IpodeccronanbHble

[1K-2

Cnoco6eH mpoeKTUpo-
BaTh PaUOIIEKTPOH-
HBIC CPEACTBA U UX
COCTaBHBIE YaCTH

[1K-2.1.

3HaeT NPUHIMIIBI KOHCTPYHPOBa-
HUS U OCHOBBI CXEMOTEXHHUKH pa-
JTMO3JIEKTPOHHBIX CPEJCTB
[1K-2.2.

YMeeT NpoeKTUpPOBaTh IEKTpHUE-
CKH€ CXEMBI PaHO3IEKTPOHHBIX
CpeACTB

I1K-2.3.

Brnageer HaBbIKaMu MOJI€IMPOBa-
HUS JIEKTPUYECKUX CXEM paJHo-
AJIEKTPOHHBIX CPEJCTB

- 3HaTh NPUHLMUIIBI IPOEKTHPO-
BaHUS U KOHCTPYUPOBAHUS
YCTPOMCTB MUKPOIIPOLIECCOPHOMN
TEXHUKHU B COOTBETCTBUHU C TEX-
HUYECKUM 33JJaHUEM

- YMeTb UCHOJIb30BaTh CIPaBOY-
HbI€ JTaHHbIE TIPHU POEKTUPOBA-
HHUH YCTPOMCTB MUKPOIIPOIIEC-
COPHOM TEXHUKHU

- Bnaners HaBbikamMu odopmiie-
HUS IPOEKTHOM TOKYMEHTAllUH B
COOTBETCTBHUH CO CTaHJIapTaAMHU

3 MecTo TMCHUTLIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

JuciumirHa BXOAUT B cocTaB Osoka 1 «/lucuunianHel (MOIyau)» U OTHOCHUTCS K 4a-
cTH, popMHupyeMoll ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.

MecTto aucuMIuiMHbI (3Tan GOPMUPOBAHUS KOMIIETEHIIMHM) OTPakKeHO B cxeme (hopMu-
pPOBaHMs KOMIIETEHLUH, MIPEACTABICHHON B JOKyMeHTe QyeHouHbie mamepuansl, pa3MeleH-

3




HOM Ha caiite yHuBepcurera (Www.knastu.ru / Haw ynusepcumem / Obpazosanue / 11.03.04
Dnexmponuxa u Hanosnekmpornuxa /OyeHouHble Mamepuabl).

JuctummmHa «OCHOBBI MUKPOTIPOIIECCOPHON TEXHHUKM» YaCTHYHO peann3yercs B hopme
NPaKTUYECKON MOJMTrOTOBKH. [IpakTHueckas moJroToBKa OPraHU3yeTcs MyTeM MPOBEICHHS / BbI-
MOJTHEHUS] MPAKTUYCCKUX 3aHATUH, 1a00paTOPHBIX padOT, BBIMIOJHEHUS KYPCOBBIX MPOEKTOB,
WHBIX BUJIOB YUEOHOM NESTEITHLHOCTH.

[IpakTryeckas MOArOTOBKA PeaIn3yeTcsi Ha OCHOBE:

[Tpodeccuonanpusiii crannapt 06.048 «HxeHep-pagnodIeKTPOHIITUK B 00IaCTH Paino-
TEXHHUKHU U TeJICKOMMYyHHKaIui». O6o0menHas tpynosas Gpynkuus: C. PazpaboTka snexkrpude-
CKHX CXEM M TEeXHHUYECKOW JIOKyMEHTAIUW Ha PaJUO3JICKTPOHHBIE CPEJCTBA Pa3IMIHOrO Ha3Ha-
YCHMSI.

4 CopepxxaHue TUCHUILVIMHBI (MOYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM
(pa3aesnaM) ¢ ykazaHueM OTBeJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHUX
4acoB M BU/JI0B y4eOHO# padoThI

4.1 Crpykrypa H colep:KaHMe TUCHUILIUHBI 1151 04HO# (popMBbI 00yUeHHst

HuciuminHa «OCHOBBI MMKPOIIPOIIECCOPHON TEXHMKH» H3y4daeTcs Ha 3 Kypce
B 6 cemecTpe.

OO6miast TpyA0EMKOCTh NUCHMIUIMHBI COCTABISET 4 3.€., 144 4., B TOM unclieé KOHTAKTHAs
pabota oOydaromuxcs ¢ npenojaasareneM 80 4., MPOMEKYTOUYHAs aTTecTalus B popMme 3adera ¢
OLICHKOM, caMocTosITeNbHas paboTa oOydaromuxcst 61 4., KypcoBoi mpoexT 3 u.

Bunpl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSITENBHYIO pa-
00Ty 00y4Jarmuxcs ¥ TPYAOEMKOCTh (B yacax

KonTaktHas padora

HanmMeHnoBaHue pa3aeinoB, TEM U CO- IpenoaBaTesns
JieprkaHue MaTepuaa ¢ 00y4arouMMucs VIKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlekuuu | ueckue TOpHBIE

3aHATUSA paboThI

Pa3zoen 1. Ocnoenvie nonamus,
Knaccugpuxkauus u cmpykmypa
MUKPONPOYECCOPHBIX YCMPOUCME

Tema 1.1 Mukponpoueccops! 1
MUKPOKOHTpOJuIepbl. OCHOBHBIE
MOHSTHSL, KJIaCCU(PUKALIUS.
[lenTpanpHOE MTPOLIECCOPHOE 2
ycrpoiicto (LIITY). Onnokpu-
CTalbHBIN MHUKpornpoleccop (MII).
MuUKpPOKOHTpOJILIED.

Tema 1.2 CtpykTypa MUKpOMpOLIEC-
COPHOTO yCTpoucTBa. THIBI apXu-
TekTyp. CtpykrypHas cxema MII
YCTPOMCTBA, HA3HAYEHHE IIUH U
6moxoB. I'apBapackas u @onneima- 2
HOBCKasi apXuTeKTypa; Mukpormnpo-
IIECCOPBI € TIOJTHBIM HAOOPOM KO-
Mang CISC u cokpaiieHHbIM Ha0o-
pom komana RISC.

[TonroroBka K 3aHATHSIM CEMUHAP- 20




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora

npenoaaBaTeiid

¢ 0Oy4JaroIIMMuUCs

Jlekuun

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

CKOT'O TUTIa, U3yYEHHE TEOPETUYC-
CKHX pa3zesioB Kypca

Pazoen 2. Cmpykmypa CISC muk-
ponpoueccopa u MII ycmpoiicmea
Ha e20 0cHoge

Tema 2.1 Tunosas cTpyKTypa MUK-
pomporneccopa. ApupMeTUKOo-
JIOTUYECKOE YCTPOMCTBO, AKKYMYJIs-
TOp, PETUCTPBI OOIIEr0 Ha3HAUCHMUS,
peructp ¢uiaroB, agpecHbIe peru-
CTPBI - CYETUMK KOMAaH/ U yKa3aTeib
CTEKa, PerucTp KoMaH, nemmdpa-
TOp KOMaHJ U YCTPOMCTBO ympaBiie-
HUSI, PETUCTP aJlpeca, PETUCTPHI
BPEMEHHOT'0 XpaHeHus, OydepHbie
CXEMBI.

Tema 2.2 Opranuzanusa MIIT
yCTpoOiCTBa Ha OCHOBE 8-
paspsaaHoro Mukpomnpoueccopa. O0-
Bsi3ka L{ITY HeoOxoaumbIiMu (hyHK-
LUOHAIBHBIMHU y3JIaMH JUIs [IOJTyYe-
Husl paboueit MII cucremsl (uc-
MOJIb30BaHKE y3J1a HAYaJIbHOTO
cOpoca, cXxeMbl TAKTUPOBaHUS, JIe-
mudparopa azpecoB MaMsATH, MOJ-
kimouenne [13Y u O3V, opranusa-
1S CTEKA M CUCTEMBI ITPEPBIBAaHUI ).

Tema 2.3 O630p cnenuanau3upoBaH-
HbIX uHTep¢eiicapix BUC nis pea-
ym3anuu MIT cucteMBl B TOIKITIO-
YECHUS BHEIIHUX YCTPOUCTB. ['eHe-
paTop TaKTOBBIX UMITYJIbCOB, OY-
(bepHBbIii peructp, AByHaNpaBiIeH-
HBIM IIMHHBIA (OpPMUPOBATEND, CH-
CTEMHBIN KOHTPOJUIEP, IPOrPaAMMHU-
pyeMBIli ITapaJuIeIbHbIN afanrep,
IIPOrpaMMUPYEMBIH MTOCIIEI0BA-
TEJIBHBIN aanTep, IporpaMMHupye-
MBI TaiiMep, HPOrpaMMHUPYEMBIN
KOHTpPOJIJIEP MPEPBhIBaHUM, IIPO-
IPAaMMHUPYEMBIN KOHTPOJIIEP KIIABU-
aTypbl M MHAVKALAH.

Tema 2.4 3HaKOMCTBO C y4eOHBIM




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas padota
MpernoaaBaTes
¢ 0Oy4JaroIIMMuUCs

Jlekuun

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

MHUKPOIPOLIECCOPHBIM KOHTPOJLIE-
pom (YMK) Ha 6a3e ofHOKpCTAIb-
Horo MII. U3yueHnue cxemHoi pea-
mu3auuu YMK. UcnosnbzoBanne
[13Y-MoHuTOpa, Kak npocTenien
OIEPALIMOHHOM CUCTEMBI JUIA 3a-
PY3KH U 3allycKa MPOrpaMMBbl IOJIb-
30BaTelis, a TAKXKe JUIsl €€ OTIaAKH.
N3yuenune aqupextus [13VY-
MOHUTOpA.

WccnenoBanue paboter YMK.*

2*

[ToaroToBka K 3aHATUSM CEMHHAp-
CKOT'O THIIa, U3y4YEHUE TeopeTHye-
CKHX pa3JieJIoB Kypca

10

Pazoen 3. Cucmema Komano u npo-
pammuposanue Ha accemonepe
CISC muxpoxonmponnepa

Tema 3.1 O630p cucTeMbl KOMaH/T
MHUKpOKOoHTposuiepa i8051. dopma-
ThI KOMaH]I, KOJI OIIEPaIiK B Olle-
pasabl. Ll KOMaHAbl, MAIIMHHBII
IIUKJI ¥ MallIMHHBIN TakT. MamH-
HBIA KOJI 1 MHEMOHUKA KOMaH/I.
SA3b1k Accembrnep. Apudmernue-
CKHe U Jiorndeckue komananl. Ko-
MaH/Ibl IEPEX0/1a U BBI30BA MOAIPO-
rpaMM, GOopMHUpOBaHKE U paboTa
CTeKa.

Komansl ciBura, BBO1a/BEIBO/IA,
CIIeIHaIbHBIE KOMaH/bI.

Pazpabortka, acceMOnupoBanue, 3a-
rpy3Ka U BHITIOJTHEHHUE B OTJIA04-
HOM peXXHUM€ IIPOrpaMMBI Ha
AcceMmbiiepe sl OJHOKPUCTATBHOTO
MHUKPOKOHTpoJIIepa. *

4*

Tema 3.2 CucreMbl CUHCIIEHHS.
[IpencraBnenne u nmpeodpa3zoBaHme
YKCell B IBOUYHYIO, IIECTHAALIATH-
PUYHYIO B IECATUYHYIO CUCTEMY.
CnoxeHue, BBIUNTaHUE, YMHOKEHHE
U JICJICHUE TBOMYHBIX uucel. [1pen-
CTaBJICHHE 3HAKOBBIX YHCEN B J1O-
MOJIHUTEIBHOM KOJIe. BuIuncienus ¢




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora

npenoaaBaTeiid

¢ 0Oy4JaroIIMMuUCs

IIpaktu-
Jlekuun qyecKue
3aHATHS

Jlabopa-
TOPHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

(UKCUPOBAHHOM U C TUTaBaIOIEH
Toukoi. HaxoxeHue CIIoxKHbIX Ma-
TeMaTH4eCKUX (QYHKIUI ¢ TOMO-
IO MOANPOrPAMM BBIYUCICHUN
CTENEHHBIX PSAJIOB.

Tema 3.3 PazpaboTtka nporpamMmm Ha
si3pIKe AcceMOep. JInCcTuHT mpo-
rpaMmbl. DTanbl pa3paboTku. 3aHe-
CEHHE KOJIa IPOrpaMMBbI U JaHHBIX B
namsaTe MK. BelnonHnenue npo-
TpaMMBbI B peXKHMeE MOIIaroBOi OT-
JaJIKH.

HOI[FOTOBKa K 3aHATHAM CCMHUHApP-
CKOI'O THIIa, U3YUCHHUC TCOPCTUYUC-
CKHUX pa3gciioB KypcCa

10

Pa3nen 4. PazpadoTrka nporpamm-
HOro o0ecrieyenus Ha si3bike CU B
cpene Keil-C

3HAKOMCTBO C UHTEIPUPOBAHHOMN
cpenoii mporpammupoBanus keil-C

2*

BBox u BeIBOA MH(bOpManuy yepes
napajJiesibHble TOPThI

2*

Pabora ¢ knaBuaTypoil MaTpUYHOTO
THIIA

4*

N3yuenune TaiMepoB MUKPO-
KOHTpOJIIIEPA

4*

N3yuenune mocienoBaTeaIbHOTO MOp-
ta UART

4*

PaboTa ¢ cUMBOJIBHBIM >KUIKOKPH-
CTAJUINYECKUM MHJIUKATOPOM

4*

N3yuenune ananoroBo-mu¢poBoro
npeoOpasosarens YMK, pabora c
dboTope3nucTopom

4*

Nzyuenne mmnasl MicroLAN.
PaboTa ¢ naTunkom TeMmnepaTypsl
DS1820

4*

N3yuenune muHbl I°C. PaGora ¢ 4a-
camu peasibHOro BpeMeHn RTC

4*

Pazoen 5. Apxumexkmypa RISC
MUKDOKOHMPOIIEPO8 cemeiicmea
AVR

Tema 5.1 XapakTepucTuka MUKpPO-
KOHTpoJiepoB cemeiictBa AVR,




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas padota
MpernoaaBaTes
¢ 0Oy4JaroIIMMuUCs

Jlekuun

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

OCHOBHBIE OCOOEHHOCTH.
ITapamerpst MK ATwmega328p

OcBoeHre METOIMKH pa3paboTKu
MPOrPaMMHOTO 00ECTICUSHUS JIJIst
MUKpOKOHTposuiepa AVR Ha si3bike
C++ B cpene Arduino IDE*

2*

Tema 5.2 CTpyKkTypHas cxema MUK-
poxonTposuiepa AVR. Opranuzarus
namsTi nporpamm u gaHasix (O3Y,
pErucTpoBast mamsTh, JHEProHe3a-
BHCHMas MaMsTh). ApuMETHUKO-
JIOTUYECKOE YCTPONCTBO U PETUCTP
COCTOSTHUS TIPOIECCOPa, HAa3HAYCHHE
¢rnaros.

BBon u BeIBOz MH(pOpManuy uepes3
napajuiespHble noptel. Pabora ¢
KJIABUATYPOW ¥ MHANKATOPAMH

2*

Tema 5.3 BerpoeHHsle y3ibl 1715
CBSI3U C BHCIIHUMH YCTPONCTBAMH.
[TapanienpHble OPTHI BBO-
na/seiBonia. [logcucrema npepriBa-
HUW MUKPOKOHTpoJLIepa. Pesxxumsl
paboThl TalkMEPOB/CYETUNKOB, T€HE-
partopa IIINM.

Peanmmzanus LM nist perynupos-
KM MOIIHOCTH B Harpy3Ke WX
YIIPABJIEHUS] CKOPOCTBIO CEPBO/IBH-
rarens.*

2*

Tema 5.4 Metonb! aapecaniun AVR
(peructpoBasi, HEOCPEACTBEHHAS,
npsiMasi, KOCBEHHasi peTUCTPOBas,
crekoBast). Cuctema komang AVR
(mepenayu TaHHBIX, TIEpEIavn
yrpaBieHus, apupMeTHIEeCKUe U
JIOTUYECKHE KOMaH/IbI, CIBUTOB U
OUTOBBIC).

Ucnonp3oBanne ALIII MK s u3-
MEpEeHUs HalPSDKEHUS! ¢ BBIBOIOM
pe3yibTarta Ha )KHIKOKPUCTAIUTHYE-
CKUH MOAYIIb.*

4*

3auem ¢ oueHKoul

Kypcosoit npoexm

UTOIro

32

16*

32*

61




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora

HanmenoBauue pasnenos, TeM U CO- HperoIaBaTess
Jiep)KaHue MaTepraia ¢ 00y4aroIMMHUCS VIKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlexiuu | yeckue TOPHBIC

3aHATUS | paboThHI

o JTUCHUIIJINHE

* peanuzyercs B popMe MPaKTUYECKON MOATOTOBKH
4.2 CTpykTypa M cojiep:KaHue TUCHUTLIMHBI 1151 3204HO# (hOPMBbI 00yUeHHUsI

JuciumHaa «OCHOBBI  MMKPOIIPOLIECCOPHON TEXHMKH» H3y4yaeTcs Ha 3 Kypce
B 6 cemecTpe.

OO6mast TpyI0€MKOCTh TUCIUIUIHHEI COCTaBisIeT 4 3.¢., 144 4., B TOM 4MCiie KOHTaKTHas
paboTa oOydaromuxcs ¢ npenojasareneM 16 4., mpoMexyTo4yHasi aTTectanus B ¢popMe 3adera ¢
OLIEHKOH, camocTosTeNbHAs paboTa oOyuatommxcst 121 9., KypcoBoii mpoekT 7 4.

Buzpl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSITEIBHYIO pa-
00Ty 00y4Jarmuxcs ¥ TPYAOEMKOCTh (B yacax

KonraktHas pabora

HanmeHnoBanue pa3ziesnoB, TEM U CO- IpenoaBaTens
Jiep’KaHue Marepuaa ¢ 00y4arOIMMHUCS VKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlekuuu | yeckue TOPHBIC

3aHATUSA paboThI

Pazoen 1. Ocnoenvie nonamus,
Kaaccuguxkayusa u cmpykmypa
MUKDPORPOUECCOPHBIX YCMPOIICINE

Tema 1.1 Mukponpoueccops! 1
MHUKPOKOHTpOJuIepbl. OCHOBHBIE
TOHATHS, KiTaccuukanusi.
[leHTpanbHOE MPOIECCOPHOE 0,5 6
ycrpoiicto (LIITY). Onnokpu-
CTalbHBIN MHUKpomnpoleccop (MII).
MUKpPOKOHTpOJILIED.

Tema 1.2 CtpykTypa MUKpOMpOILIEC-
COPHOTO yCTpoucTBa. TUIBI apXu-
TekTyp. CTpykrypHas cxema MII
YCTPOMCTBA, HA3HAYCHHE IIIUH U
6sokoB. I'apBapackas u donneiima- 0,5 5
HOBCKasl apXuTeKTypa; Mukpormpo-
IIECCOPBI € TIOJTHBIM HAOOPOM KO-
mang CISC u cokpaiieHHbIM Ha0o-
pom komanz RISC.

[ToaroToBKa K 3aHATHUSIM CEMHHApP-
CKOI'0 THIIa, U3yYEHUE TEOpeTUye- 20
CKHX pa3JieJIoB Kypca

Paszoen 2. Cmpyxkmypa CISC muk-
ponpoueccopa u MII ycmpoiicmea




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-

00Ty 00y4JarOIUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas padota
MpernoaaBaTes
¢ 0Oy4JaroIIMMuUCs

Jlekuun

IIpaktu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

Ha e2o OCHoee

Tema 2.1 Tunosas cTpyKTypa MUK-
porpoueccopa. ApudmeTuko-
JIOTUYECKOE YCTPOMCTBO, AKKYMYJIS-
TOP, PETUCTPHI 001Iero Ha3HAYCHHUS,
peructp ¢Jaros, agpecHbIe peru-
CTPBI - CYETYHK KOMaH/ U yKa3aTelb
CTEKa, pErucTp KOMaHI, aemudpa-
TOp KOMaH/ U yCTPOUCTBO YIIpaBlie-
HUSI, PETUCTP aJ[peca, PETUCTPHI
BPEMEHHOT'0 XpaHeHus, OydepHbie
CXEMBI.

0,5

Tema 2.2 Opranuzanusa MIIT
yCTpoOiCcTBa Ha OCHOBE 8-
paspsaaHoro Mukponpoueccopa. O0-
Bsi3ka L{ITY HeoOxoaumbIiMu (hyHK-
LUOHAIBHBIMHU y3JIaMH U1 [IOJTyYe-
Husi paboueit MII cucremsl (uc-
H0JIb30BaHKE y3J1a HAYaJIbHOTO
cOpoca, cxeMbl TAKTUPOBaHUS, J1e-
mudparopa azpecoB MaMATH, MOJ]-
kimouenue [13Y u O3V, opranusa-
1S CTEKA M CUCTEMBI ITPEPBIBAaHUI ).

0,5

Tema 2.3 O630p cnenuanau3upoBaH-
HbIX uHTep¢eiicabix BUC nis pea-
ym3anuu MIT cucteMBl M TOIKITIO-
YEHUS BHEIIHUX YCTPOUCTB. ['eHe-
paTop TaKTOBBIX UMITYJIbCOB, OYy-
(bepHBbIii perucTp, AByHaNpaBiIeH-
HBIM IIMHHBIA (OpPMUPOBATEND, CH-
CTEMHBIN KOHTPOJUIEP, IPOrPaAMMHU-
pyeMBIii TapajuIeIbHbIN aganTep,
IIPOrpaMMUPYEMBIN MTOCIIEI0BA-
TEJIBbHBIN aanTep, IporpaMMHupye-
MBI TaiiMep, MPOrpaMMUPYEMBbIN
KOHTpPOJIJIEP MPEPBhIBaHUM, IIPO-
IPAMMHUPYEMBIN KOHTPOJIIEP KIIABU-
aTypbl M MHAVKALHH.

0,2

Tema 2.4 3HaKOMCTBO C y4€OHBIM
MUKPOIIPOILIECCOPHBIM KOHTPOJLIE-
pom (YMK) Ha 6a3e ofHOKpCTATb-
Horo MII. M3y4yenue cxemMHoOM pea-
mzanuu YMK. Ucnonb3oBanue
I13Y-MonuTOpa, KaKk npocreneit

0,5
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OIEPALIMOHHOM CUCTEMBI JUIA 3a-
IPY3KH U 3aIlyCKa IpOrpaMMbl M10JIb-
30BaTeIs, a TAKKE /IS €€ OTIAIKHU.
N3yuenue aupextus [13V-
MOHUTOpA.

HOIIFOTOBKa K 3aHATHAM CCMUHApP-
CKOT'0 TUTIa, U3yYEHHE TEOPETUYC-
CKHX pa3zesioB Kypca

10

Pazoen 3. Cucmema Kkomano u npo-
pammuposanue Ha accemonepe
CISC muxpoxonmponnepa

Tema 3.1 O630p cucTeMbl KOMaH/T
MUKpOKOHTpoJuiepa i8051. dopma-
ThI KOMaHJI, KOJI OIIepaIiy 1 Orle-
panabl. [{ukin koMaHbl, MAIIMHHBIHA
[UKJI ¥ MAaIIWHHEIA TakT. MamuH-
HBIM KOJT 1 MHEMOHHKA KOMaH]I.
SA3p1k Accembniep. Apudmernue-
CKHeE U JIornueckue komauabl. Ko-
MaH/Ibl IEPEX0/1a U BHI30BA MOIIPO-
rpamm, popmMupoBaHue u pabora
CTeKa.

Komanzs! cipura, BBo/1a/BbIBOAIA,
CIelUaIbHBIE KOMaH/IbI.

0,5

10

Tema 3.2 CucTteMbl CUHCIICHU.
[IpencraBnenue u mpeodpazoBaHue
YHCeJl B IBOMYHYIO, IIECTHAALIATH-
PHUYHYIO U IECITUYHYIO CUCTEMY.
CnoxeHue, BBIUNTaHUE, YMHOKEHHE
Y JIeJIeHnEe IBOMYHBIX yucen. [Ipen-
CTaBJICHHE 3HAKOBBIX YHCENI B JO-
MMOJTHUTEILHOM KOJIe. BerauciieHus ¢
(UKCUPOBAHHOM U C MaBaromei
Toukou. HaxoxieHne CI0KHBIX Ma-
TeMaTH4eCKUX (YHKIUI ¢ TOMO-
IIBI0 TOANPOTrPaMM BBIYUCIICHUHN
CTEIIEHHBIX PsJIOB.

0,5

10

Tema 3.3 Pazpabotka nporpamm Ha
s3pIke AcceMOuep. JIncTuHr mpo-
rpaMMBbl. DTaIlbl pa3padoTKu. 3aHe-
CeHHE KOJ1a TIPOTPAMMBI U JIaHHBIX B
namatb MK. Beinoninenue npo-
TpaMMBbI B peKHMe TIOIIaroBOH OT-

0,5

10
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JIAJKH.

HOIIFOTOBKa K 3aHATHAM CCMUHApP-
CKOT'0 TUTIa, U3YYEHHE TEOPETUYC-
CKHX pa3zesioB Kypca

10

Pa3znea 4. PazpaboTka nporpamm-
HOTo o0ecnieyenusi Ha si3bike CU B
cpene Keil-C

3HAKOMCTBO C HHTETPUPOBAHHOMN
cpenoit mporpammupoBanus keil-C

1*

BBox 1 BEIBOA HHpOpMAIIMH Yepes3
napajuieIbHbIC TIOPTHI

1*

Pabora c k1aBuaTypoit MaTpUYHOTO
THTIA

1*

W3ydeHue TaitMepoB MUKPO-
KOHTpoJIepa

1*

M3yuyenue nociie10BaTeabHoro mop-
ta UART

l*

PaboTa ¢ cMMBOJIbHBEIM KUIAKOKpHU-
CTANIMYCCKUM MHIAUKATOPOM

l*

Pazoen 5. Apxumexkmypa RISC
MUKPOKOHMPOJIT1EP0E cemelicmea
AVR

Tema 5.1 XapaxkTepuctuka MUKpO-
KOHTpoJIepoB cemeiictBa AVR,
OCHOBHBIE OCOOEHHOCTH.
ITapamerpst MK ATwmega328p

0,5

10

OcBoeHne METOJMKH pa3paboTKU
POrpaMMHOTr0 OOecTeueHus s
MUKpOKOHTpoJuiepa AVR Ha s3bIke
C++ B cpene Arduino IDE*

1*

Tema 5.2 CtpykTypHas cxema MUK-
pokonTposuiepa AVR. Opranuzarus
namsT nporpaMm u aHHbx (O3Y,
perucTpoBast maMsTh, JHEProHe3a-
BUCHMas NaMATh). ApUPMETHUKO-
JIOTUYECKOE YCTPOUCTBO U PETUCTP
COCTOSIHUS IPOLIECCOPA, HA3HAUEHHE
¢baaros.

0,5

10

BBoa 1 BeIBOA MHpOpManuu yepes
napaenbHble nopTel. Pabora ¢
KJIABHATypOH U MHJIMKATOPAMHU

l*

Tema 5.3 BecrpoeHHbI€ y31IbI 115
CBSI3M C BHEUITHUMHU YCTPOICTBAMH.

0,5

10
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[TapannenbHble TOPTHI BBO-
na/BeiBojia. [loacucrema mpepoiBa-
HUM MUKPOKOHTpoOJuIiepa. Pexumbl
paboThI TAtMEPOB/CYETUNKOB, TCHE-
paropa INM.

Peanuzanus LM nis perynupos-
KM MOILIHOCTH B Harpy3Ke UiIu
YIIPABJIEHUS] CKOPOCTBIO CEPBO/IBH-
rarens.*

1*

Tema 5.4 Metonb! anpecanuu AVR
(perucTpoBasi, HEIIOCPEACTBEHHAS,
npsiMasi, KOCBEHHasi perucTpoBas,
crekoBast). Cuctema komang AVR
(mepenayu TaHHBIX, TIEpEIavn
yrpaBieHus, apupMeTHIecKue u
JIOTUYECKHE KOMaH/IbI, CIBUTOB U
OUTOBBIC).

0,3

10

Hcnonws3oBanue AL MK s u3-
MEPEHUS HAIIPSKEHUS C BEIBOJOM
pe3ynbTara Ha KUIKOKPUCTAIUTHY e-
CKUI MOZyIb. *

1*

3auem c oyeHKoul

Kypcoeoit npoekm

uToro
10 IMCHUILINHE

6

121

* peanuzyetcs B (popMe MPaKTUYECKOUN MOATOTOBKH

5 OueHo4HBbIE cpeCTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH ATTeCTAUHN 00y4alOIIUXCH M0 AUCHUIINHE (MOAYJII0)

q)OHI[BI OLCHOYHBIX CPCACTB IJIsI NPOBCACHUA TCKYHICTO KOHTPOJA YCIIEBACMOCTH U
IPOMEXYTOUYHOM aTTecTalluu OOCYKJAIOTCA M YTBEPXKAArOTCs Ha 3acenaHuu kadenpsl. [lon-
HBIM KOMIIJIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIN UHBIX MaTCpHajoB, H€O6XO)II/IMBIX JJIsL ONCHUBAaHUA
pe3ynpTaToB 00y4eHHUs Mo AMCUUILIMHE (MOIYJII0) XpaHUTCs Ha Kadenpe-pa3paboTrunke B Oy-
MaXHOM HJIU 3JICKTPOHHOM BHUAC, TAKIKC q)OHZ[BI OLCHOYHBIX CPCACTB AOCTYIIHbLI CTYACHTAaM B
JMYHOM KabuHeTe — pa3zen yueOHO-MeToJuuecKoe o0ecreueHue.

6 YuedHO-MeTOaAMYeCKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTIINHBI

(MoayJisn)

6.1 OcHoBHasi U TONOJIHUTEIbHAS JIUTEPATypa
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IlepeyeHb peKOMEHyEMOW OCHOBHOM U JOIOJHUTEIBHOU JINTEpATyphl IIPEACTABICH Ha
caiite  yHuBepcutera Www.knastu.ru /  Haw  ynusepcumem /  O6pasosanue /
11.03.04 Srnexmpornuxa u Hanosnekmpornuxa / Pabouuti yuebnwiti nian / Peecmp numepamypoi.

6.2 MeToauyeckue yKa3aHUs JJIsI CTYA€HTOB 110 OCBOEHUIO JUCIHUNIMHBI

MGTO,Z[I/I‘IGCKI/IC YKa3aHus IMIPUBCACHEBI B INYHOM KaOUHETE CTYACHTA B pa3Jciic
y‘IC6HO'MeTOHI/I‘-IeCKI/IC KOMIIJICKChI JUCIUIIJINH.

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00Pa30BaTeIbHOIO
npouecca no JUCHUIINHE

Kaxxnomy obywarommmycst odecriedeH J0cTym (YIaIeHHBIH JOCTYIT), B TOM YUCIE B CIY-
yae MPUMEHEHHUS DJIEKTPOHHOTO OOY4EHHUs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, K
COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JNaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, C KOTOPbIMHU y YHUBEPCUTETA 3aKIHOUYEH JOTOBOP.

[lepeueHs peKOMEHIyeMBIX TPOPECCHOHATBHBIX 0a3 MaHHBIX W WH(GOPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM MPEJCTABICH Ha CaliTe yHUBepcuteTa WWW.Knastu.ru / Haw yunusepcu-
mem / Obpazosanue / 11.03.04 Dnexmponuxa u nanosnekmponuxa / Pabouuii yueonwviti nian /
Peecmp I5C.

AxTtyabHas HHGOpMAIHUS 0 3aKIIFOUYSHHBIM HA TEKYIIUI y4eOHBIN T'oJl JOrOBOpaM IpH-
BeJieHa Ha cTpanulie Hayuno-rexuuueckoit oudmuorexu (HTH) Ha caifte yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHEeT», HEOOXOAMMBIX /1JIsl 0OCBOECHHS THCIUIIUHBI (MOIYJIs)

Ha crpanune HTB M0XHO BOCIOIB30BaThCsl HHTEPHET-PECYPCAMU OTKPBITOTO JOCTYIIA
[0 YKpyHHEHHOU rpynne HampasieHuil u cnenuansHoctedd (YI'HC) 11.00.00 Dnexrponuka, pa-
JMOTEXHUKA U CUCTEMBI CBS3H !

https://knastu.ru/page/539

7 OpraHn3aun0uu0-neuar0rnqec1¢ue ycioBus

Opranuzanys 00pa30BaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YIEOHBIM TIJIAHOM M pac-
nHcaHHeM y4eOHBIX 3aHATHH. SI3bIK 0O0ydeHus (mpernojaBaHus) - pycckuid. s Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I YJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIYalTbHOW OOpa30BaTENbHOW TPAaEKTOPHUU 00ydaro-
HII/II\/JICﬂ HUMECT IIPaBO Ha nepesaqéT COOTBCTCTBYIOIINX JUCHUILIIMH WU HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0CcBOOOXKIaeT 0Oyyarole-
Irocsa OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VY4eOHbIil npoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMHU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHAMH. IHHOBaIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUN HCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHOM Cpeie.
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7.2 3aHATHA JEKIHOHHOI0 THUIIA

JIekmOHHBII Kypc MpennoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, y4eOHBIM MOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosee rirybokoe MOHUMaHKUE YYeOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSTEIbHOE N3yYCHNE MaTepHaa.

7.3 3aHATHA CEMHUHAPCKOI0 TUIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOON JeTanu3altio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SBISETCA 00CYyX/IeHue Haubosee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyalluid B
ayJUTOPHBIX YCJIOBHSX. B 00s13aHHOCTH npenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUSAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEJIaracMble PErogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE IIPOEKTHBIX U UHBIX 3aJaHUN;

* 4CCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 0JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COAEPKATh
CCBIJIKU HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
7.4 CamocrosiTejibHAs padoTa 00y4YaIOIIUXCS N0 JUCHHUILIMHE (MOY.T10)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HampaBiIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosITENTLHOM pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUUECKUX 3HAHUI;

- (hopMHUpOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBIIIUIEHUS, TBOPUYECKON MWHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUYaIbHO WM TPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ay cCaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSITENILHOM PabOThI CTYAEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEeICHHBIX HABBIKOB M MCIIOJIb30BaHUs TIpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

7.5 Metoauyeckue peKOMeHIAIMH JJIsl 00YYAIOIIHXCS M0 0CBOEHHI0 THCIMILINHBI

[Ipn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BBHIMOJHSITH CIEIYOIINEe
PEKOMEH 1IN

1. 3ydenue y4eOHON TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYETCs 0 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CJIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB IO MPAKTHYECKUM 3aHSTHU-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX TPero-
naBaresneM. VM ke 1aroTcs HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYECKON
Hay4YHOH JTUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIUH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIPECTICHUS U (aKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJIHATH 33/1aHUs1, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

8 MarepuajbHO-TEXHHYECKOe 0OecneyeHne, He0OX0aMMoe 11
OCYIIEeCTBJIEHHS 00Pa30BATEJBLHOIO MPOIECCa MO JUCHUIJINHE (MOIY.TI0)

8.1 JIuneH3MOHHOE U CBOOOTHO PACIIPOCTPAHsIEMO€E MPOrPaMMHOe oDecreYeHue,
MCIOJIb3yeMOoe MPH OCYLIeCTBIEHHH 00Pa30BaTeJLHOIO0 Mpoiecca
10 IUCIMIIHHE

VYHuBepcuTeT obecredeH He0OXO0IMMBIM KOMITJIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO pac-
MPOCTPAHIEMOTO MPOTPAMMHOTO O0ECleYeHHsl, B TOM YHUCJI€ OTEYECTBEHHOI'O MPOHU3BOJICTBA.
CocTaB mporpaMMHOr0 00eCIIeueHHs, HEOOXOMMOTO JJISI OCBOCHUS TUCITUTUIMHEI, PUBEICH HA
caiite  yHmBepcureta Www.knastu.ru /  Haw  ynusepcumem /  O6bpaszosanue |
11.03.04 Drexmponuxa u nanosnexkmponuka / Pabouuii yueonwuii nnawn / Peecmp I10.

AKTyalnbHbIE HAa TEKYIIMH y4eOHBIA TOJ PEKBU3UTHI / YCIOBUS HCIOJIb30BaHUS MPO-
rpaMMHOTO oOecrieueHus puBeeHbl Ha cTpanuiie UT-ynpasienus Ha cailTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 YuedHo-1a00paTopHOe 000py/I0BaHHE

AyauTopus HaHMe(iZgizgfog/ﬁ;TOpHH Hcnonb3yemoe obopynoBaHue
213/3 JlaGoparopusi IO U3YYCHHIO ITepcoHaIbHBIE KOMIIBIOTEPHI.
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ANEKTPOHUKH U MHUKPOTIPOIIEC- Y4eOHbIe MUKPOTIPOLIECCOPHBIE
COPHOM TEXHUKH KOHTpoJuiepsl Y MK
211/3 JlaGopaTopusi KOMIIBIOTEPHOTO ITepcoHabHBIE KOMITBIOTEPHI
MIPOSKTUPOBAHMS U MOJICTTHPO- Y4eOHbIe MUKPOTIPOIIECCOPHBIC
BaHUA KOHTpoJuiepsl Y MK

[Tpu peanu3zanuu aucuuIUIMHBL «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKM» Ha 0aze
npo(UIbHON OPraHU3aIK UCIIONIB3YETCSl MaTepPUAIbHO-TEXHUUECKOE 00eCIIeUeHEe, YKa3aHHOE
B JIOTOBOpax O MPAKTUYECKOH MOATOTOBKE MJIM JOTOBOPAX O CETEBOM B3aUMOJICHCTBUU.

8.3 TexHuuyeckue v YJIEKTPOHHbIE CPeACTBA 00yUeHUs

JleknuoHHBIE 3AHATHSA.

AyIuTOpHH JUIS JTEKIMOHHBIX 3aHATHI YKOMILJIEKTOBAHBI MEOEIbIO M TEXHUYECKUMU CPe/l-
CTBaMU OOYYEHHUS, CIY>KalIUMH JJIsl PEeACTaBIeHUs yueOHOW MHPOpMAIK OOIbIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsHbIe TOCOOHS, TEMATUUYECKHE UILTIOCTPAIUN ).

Jis peanu3anuu AMCHUILIMHBI TIOATOTOBIICHBI CIICAYIONINE TPE3CHTAIHN:
OcHOBHBIE TOHATHS, KJIaCCH(PHUKAIUS MUKPOIIPOLIECCOPHBIX YCTPOUCTB
[TpuHIMIB pabOTH MEKPOTIPOLIECCOPOB

SA3b1k mporpammupoBanus ASM-51

SA3bik nporpammupoBanus C-51

[TonkitoueHue TUMOBBIX y3JI0B BBOAaB-BbhIBOAA 11 MK

PaboTa ¢ CHMBOJIBHBIM KUAKOKPUCTALUTUIECKAM HHIUKATOPOM
TaitMepbl MUKPOKOHTPOJLIIEPA

[TocnenoBarenbHBIE TOPTHI MUKPOKOHTPOIIEPA

CrtpyktypHOe nporpammupoBanue At MK

10 [TonkiroueHrne aHaoroBbIx AaT4nMkoB kK MK

11. ITporokon MicroLAN (1-Wire)

12. Unrepdeiicras umua 1°C

CoNoOA~WNE

IMpakTuyeckue 3aHATHSA.
Aynuropuu JUIsl IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIICUAIN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUS (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHSTHS.
Jnis n1aGopaTOpHBIX 3aHATHI MCIONB3YEeTCS ayauTOpHsl, OCHAIeHHas 00Opy/OBaHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTeibHast padoTa.

[ToMermieHust 1151 caMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MOXHOCTBIO IIOAKIOYCHUA K CETU ((I/IHTepHeT» U JOCTYIIOM K 3J'I€KTpOHHOI>i I/IH(i)OpMaIII/IOHHO-
oOpasoBatenbHOi cpene KHAI'Y:

- 3a11 anekTpoHHoN nHpopmanuu HTb KHAT'Y;

- KOMITBIOTE€PHBIE KJIacchl paKyabTeTa.

9 MHuble cBenenus

MeTOIll/I‘leCKl/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS U HHBAJIU/A0B
OcBocHue JAUCLHHUITIIMHBI 06yqa101u1/1M1/105{ C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMu O6yanOHIHMHCﬂ, TaK U B OTIACIIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMUTCS C TICHXOJIOTO-(PH3UOIOTHISCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTU OCYILIECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMHU, MCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHM ¢ METOMYECKMMH peKoMeHanusasMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpennojiaracTcs HCIOJIb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(bieKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COIIMOKYIBTYPHOU peabuiIuTAINK C LENbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOIATCSA C YUETOM INPEAOCTABICHHS MaTepuaia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinnabl gunamMu ¢ OB3 ocymiecTBisercss ¢ KCMOJIB30BAHUEM CPENICTB
00yudeHusl 00ILEro M CrelrualbHOro Ha3HaueHus (IEpPCOHAIIBHOTO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpuBaeT MPUCIOCOOIeHUE ayIUuTo-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHAMBUIYAIBHBIX TIcuXopu3nueckux ocodennocrei. /st crynentos ¢ OB3 mpexycmaTpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHUSIMH OIIOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popme ¢ yBeTHMUEHHBIM MIPU(TOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JlJI TaKMX CTYJEHTOB NpeaycMaTpUBAETCs AOCTYMHAs Gopma MpesocTaB-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYTI aCCUCTEHTA (IS
JIMII ¢ HAPYIIEHUSIMU ONOPHO-/ABUTaTEIbHOIO aniapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHUSI MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

18



