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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokon Ne 54 ot « 15 » 6 2018 r

JINCT COI'TTACOBAHUA
PabGouass mporpamMma IUCHUIUIMHBI COCTaBI€Ha C Yy4yeToM TpeboBaHUH (eaepalbHOTO
rOCyAapCTBEHHOTO 00pazoBaTensHOro craHaapra Beiciiero oopasoanus (OPI'OC BO) mo HampaBieHHro
noarotoBku (crnenuanbHoCcTH) 11.03.01 Pagnorexuuka, yrBepxaeaHoro 06.03.2015 romga, paccmMoTpeHa u

onoOpena Ha 3acenannu kadenpsr TY « _ » 20 roma, mpoTokoa No
Pazpaborunk:
JIOLICHT, K.T.H. Ka. TY M. E. KomHaTHOB

3aBenyrouuii obecneynBaromeit kad.
Y T. P. 'a3uzoB

Pabouas nmporpaMma TUCIUIIIIMHBI COTTIacOBaHa ¢ (paKyJbTETOM U BhIMyCKaroleh kadempoii:

Jlexan PT® K. 1O. [Tonosa

3aBe My oMM BBITTyCKAroIIeH Kad.

TY T. P. T'azu3zos
OKCIIepTsI:

noueHt kad. TY A. H. bBynnakos

Crapmuii mpenogaBatesib Kageapbl
TeneBusieHus u ynpasienus (TY) A. B. byceiruna
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1. Heaun u 3372494 TUCHUILIHHBI

1.1. lean UCHUMIHHBI
Henpto wm3yueHus auciuiuinHbl  «lIporpaMmMupoBaHHEe  MHKPOKOHTPOJUIEPOB»  SIBIISIETCS
03HAKOMJICHHE CTYIEHTOB C METOJOJOTHEeH M METOJMKAMH MPOTrpaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB
WCIIONIB3YEMBIX B PaJMOIICKTPOHHON ammapaTrype, a TakKe IOJyYeHHE MPAKTHUYCCKUX HABBIKOB TPH
CXEMOTEXHHUYECKOW  pa3padoTke pa3HOOOpa3HBIX TEXHUYECKHX CPEICTB C  HUCIOIh30BAHHEM
MHKPOKOHTPOJUIEPHBIX U MUKPOIIPOIIECCOPHBIX YCTPOMCTB.

1.2. 3agauy AMCHMILIMHBI

—  OCBOCHHE pabOThI C JOKYMECHTAIIUCH COBPEMEHHBIX MUKPOKOHTPOJUICPHBIX CPE/ICTB;

— OCBOCHHE COBPEMCHHBIX MPOTPAMMHBIX TPOAYKTOB JJIsi TMPOTPAMMHUPOBAHUS W OTIAIKU
MUKPOKOHTPOJUICPHBIX CPEIICTB C WCIOIB30BAHHEM COBPEMEHHBIX OTIAOYHBIX CPEACTB, a TaKXKe
MIPOrPaMMHOTO 00€CTICUCHHUS JIJIST MOJICITUPOBAHUS CXEM M MX MCIIOJIb30BAHHUE;

—  BBINIOJIHEHUE MPOCKTHBIX paboT MO 3aJJaHHBIM TEMaM;

— odopmiieHue TPOEKTOB B COOTBETCTBHU C TPEOOBAHUSMH, MPEABIBISIEMBIMA K JOKYMEHTaM
TAKOTO THIIA.

2. Mecto aucuumiimubl B cTpykrype OITOIIT

JuctummHa «[IporpammupoBanue mukpokoHTposuiepoB» (b1.B.O/I.11) otHocuTcst k Gnoky 1
(BapmaTuBHAs 4acTh).

[IpenmecTByIOMMMHA  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HayalbHble 3HAHMSA, SIBISIOTCS:
Nudopmaruka, [IporpammupoBanue, IIpoexktupoBanue cucteM o0oO0pabOTKH  ayqUOBU3YaTbHOU
unpopmanuu (I'TIO-4), PanmoaBromaruka, CHCTeMBI 3amucH aynuo- W BHaeocurHanon, Llugposas
o0paboTka curHaios, [[udppoBsie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI, DIECKTPOHHUKA.

[locnenyromuMy  aucuuIuiiHaMu — saBisitorcs: 3D TeneBuueHue, 3ammra  BBITYCKHOMN
KBAJIM(UKALIMOHHON paboThl, BKJOYAs IMOAIOTOBKY K HPOLEAYpe 3allUThl M MPOLEAYpPY 3allIUTHI,
WzmepurensHoe TtenesuueHue, [Ipenauruiomuas npakTtuka, Pa3pa®oTka yCTpOWCTB ayJHMOBU3yaJbHOM
TEXHUKHU.

3. TpeOoBaHus K pe3yjbTaTaM 0CBOCHMS JUCHHUILIHHBI

[Tpornecc n3yueHus TUCIMIUIHMHBI HAIPaBJIeH Ha (YOPMUPOBAHUE CIIEAYIOMNX KOMITETCHIIN:

— ITIK-1 crocoOHOCTBIO BBHIMIOJHATH MaTEMaTHYECKOE MOJACIUPOBAHUE OOBEKTOB M IMPOIIECCOB
[0 THUIMOBBIM METOJMKAM, B TOM YHCIE C HCIOIb30BAHUEM CTAHAAPTHBIX IMAKETOB MPUKIAJHBIX
MIPOrpaMM;

— TIK-5 cnocoOGHOCTBIO OCYHIECTBIATH COOp M aHAIM3 MCXOMHBIX NAHHBIX Ui pacdeTa U
IIPOEKTUPOBAHUS JETAJIEN, Y3JI0B U YCTPOUCTB PAIUOTEXHUUECKUX CUCTEM;

B pesynbrare usyueHus: IUCHUIUIMHBI O0yYaroUics JOMKEH:

— 3HATb METONbl U CPEACTBA Ui TPOSKTUPOBAHUS CXEMOTEXHUYECKHUX PpEIICHUH C
WCIIOJIb30BAHUEM MHKPOKOHTPOJUIEPHBIX YCTPOMCTB; METOABI M CPEICTBA IJsi MPOTPAMMHUPOBAHUS U
OTJIaJIKU MUKPOKOHTPOJIJIEPHBIX YCTPOMCTB.

— yMeTb Hamucarb M OTIAQJUTh TMPOTPAMMHBIA KO Ha S3bIKE BBICOKOTO YPOBHS,
IpOrpaMMHMpOBaTh M IKCIUTyaTHpOBaTh  pa3paboranHoe mporpammHoe  oOecmnedenue  (I1O)
MHUKPOKOHTPOJUIEPHBIX YCTPONCTB; 000CHOBBIBATh BEIOOP MUKPOKOHTPOJIEPOB U OTJIaI0YHBIX YCTPOUCTB
MIPUMEHSAEMbIX JUTSt MIpOrpaMMHUPOBAHUS; MOJIb30BAThCSI TEXHUYECKOU uHpopManuei
AIEKTPOPATUOU3ICTIUN.

—  BJaJeTh MPAKTHUYECKUMH HaBBIKAMU OTJIAJIKH U MIPOTPAaMMUPOBAHUS KOJIA HA SI3BIKE BHICOKOTO
YPOBHS 111 MUKPOKOHTPOJJIEPHOTO YCTPONCTBA, IPOrPaMMHBIM 00€CIIEUeHUEM JIJIsl POTrPAMMUPOBAHUS
Y CXEMOTEXHUYECKOTO MOJICTTUPOBAHUS MTOCTABICHHBIX 33/1au.

4. O0beM ITMCUMILUIMHBI M BUJAbI y4eOHOH padoThI
OO6mrast TpyIOeMKOCTh JUCHMIUIMHBI COCTaBisieT 5.0 3aUeTHBIX €IUHUIIBI W TpEACTaBIcHA B
tabnuie 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh AUCITUTUTHHBI

Bunsr yueOHOM nesTeNbHOCTH Bcero yacos CemecTpsl
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AynutopHbie 3aHATHS (BCETO)
Jlexun

[IpakTnyeckue 3aHATHS
JlaboparopHsie paboOTHI

CamocrosiTenbpHast paboTa (Bcero)

Odopmiierre oT4eTOB 10 JTabOpaTOpPHBIM padoTaM

[TpopaboTka ITEeKIHMOHHOTO MaTepraia

HOI[FOTOBK& K OIPpaKTUYCCKUM 3aHATHAM, CCMUHApaM

Bcero (0e3 sx3ameHa)
ITonroroBka m cava sK3amMeHa
OO0m1as Tpy10€MKOCTb, 9

3aueTHble EquHUIBI

5. Conep:xanue AUCHUILIMHBI

60
24
18
18
84
16

62
144
36
180
5.0

5.1. Pa3zaennl JUCHUILIMHELI M1 BUABI 3aAHATHI
Paznenbl AMCHUIIIMHBL M BUABI 3aHATUI NpUBEACHBI B Tabmuie 5.1.
Tabnnma 5.1 — Pa3aens! JMCHUILIMHGBL U BUABI 3aHATHI

Haszpanus Pa3aciioB JUCHUIIIINHBI

1 ApxuTekTypa MUKPOKOHTPOJUIEPOB
AVR u PIC

2 KoMnuiiTopsl ¥ CpeaCcTBa pa3paboTKH
171 AVR u PIC MUKpPOKOHTPOIIIIEPOB

3 OcHoBblI s13b1Kka C 1 AMPEKTUBBI
npenporeccopa

4 Pa3paboTKa MpOEKTOB C
MCIOJIb30BaHMEM MUKPOKOHTPOJIIEPOB

Hroro 3a CEMECTP

Hrtoro

5.2. Copep:xkanue pa3aesioB JMCUUILIAHBI (10 JIEKIASIM)

=2

o o
- <

> (<o)
= :
=¥

=

7 cemecTp

6 4

6 4
6 4
6 6
24 18
24 18

JIa6. pa0., u

10

18
18

Cawm. pa6., u

19

21

37

84
84

Bcero yacos
(6e3 sx3ameHa)

[a—
3

37

31

59

144
144

ConeprkaHue pa3eiaoB TUCIUILINH (110 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.

Tabnuna 5.2 — ConeprkaHue pa3iesaoB TUCITUILINH (TI0 JICKITHSIM)

Haszeanus paznenos Conepxanue pa3fesioB JUCHUTIIUHBI (10 JICKIUSM)

CornacoBaHa Ha noptane N2 35220

7 cemecTp

TpyroeMKoCTb,

7 cemectp
60
24
18
18
84
16
6
62
144
36
180
5.0

dopmupyembie
KOMITETCHIIUHI

[K-1, TIK-5

IIK-1, TIK-5

IIK-1, TIK-5

IIK-1, TIK-5

q
dopmupyemsie
KOMITETCHITUHU



1 Apxutekrtypa Bocemupazpsaabie MukpokoHTposuiepsl AVR u PIC. 6 ITK-1, TIK-
MHUKPOKOHTPOJIEPOB CewmetictBo PIC 18, 24, 32. Opranuszanus namsTH. 5
AVR u PIC [Toptel. Tatimeprl/cueTunku. OOpaboTKa

npepbiBanuii. [lociaenoBaTenbHbIi BBOI/BBIBOI.

Amnanoro-niudpoBoe 1 nudpo-aHaIOroBoe

npeoOpa3oBaHHe.

Hroro
2 KomnunsaTopsl u KoMnumiasTopsl, 3MyJIsLus ¥ OTJIaKa IpOorpamm. 6 ITK-1, ITK-
cpenctBa pa3padotku mis  [Iporpammarops! 1iis mukpokonTposiepos PIC u 5
AVR u PIC AVR.
MUKPOKOHTPOJIJIEPOB Vrtoro
3 OcHoBbl s13b1ka C 1 Cpensbl pa3paboTKH U1 MUKPOKOHTPOJLIEPOB, 6 IK-1, ITK-
JTPEKTUBBI AMYIISILIMS U OTIIAJIKa IPOrPaMM. 5
npernporeccopa Vitoro
4 Pa3pabotka npoektoB ¢ Paccmorpenune 6a3oBbix Bapuantos [TH/1- 6 ITK-1, ITK-
UCTIOJIb30BaHUEM perynupoBanus. OOBsI3ka MUKPOKOHTPOJIIEPA. 5
MUKPOKOHTPOJIJIEPOB BxuroueHue B cXxeMy M 3aIlyCK TUIIOBBIX

MuUKpOKOHTpoJuiepoB PIC u AVR. Cunxponuzanus

paboThI rpyMITbl MUKPOKOHTpOIIIepoB. MHANKaIus

PEXKUMOB PabOTHI MEKPOKOHTpOJUIepa. PadoTa ¢

MOpPTaMu BBOJAa/BBIBOJIA.

Hroro 6
Hroro 3a cemectp 24

5.3. Pazpesibl AMCHUIUIMHBI U MEKIUCIUILIMHAPHBbIE CBSI3H € 00eceYnBAKIINMHU (TPeabIyIUMH)
U o0ecrieyrnBaeMbIMU (MOCJIeYHIIUMH) THCHUIINHAMHA
Pa3nenbl TUCHUIUIIMHBI M MEXAUCUUIUITMHAPHBIE CBSI3U ¢ 00eCHeUnBAIOMIUME (TIPEABIAYIIUMU) U
obecreunBaeMbIMH (ITOCIICTYFOIIMMHI) JUCIUATUTMHAMH MTPEICTABICHBI B TabuIe 5.3.
Tabnuua 5.3 — Pazaensl AUCHUTUIMHBI U MEKIUCIUILTUHAPHBIE CBSI3U

NQ paSI[eJIOB HaHHOﬁ JUCHUITIIIMHBI, OJIA KOTOpLIX
HEOOXO0AMMO U3ydeHHe 00eCTIeUnBaIOIINX U
OGCCHG‘-II/IBaeMLIX JOUCLUIIIINH

1 2 3 4

[IpenmecTByromuye IUCIUIIITUHB

HaumenoBaHue muciumming

1 Uadopmarunka +
2 IIporpammupoBaHue + + + +

3 IIpoexTupoBanue cucteM 00pabOTKU

aynuosusyanbHoi uHpopmanuu (I'TI0-4) " " " "
4 PannoaBTOMaTuka +
5 CucTeMmsl 3aMucy ayino- ¥ BUJICOCUTHATIOB + +
6 Ludponast 06paboTKa CUTHATIOB + +
7 LudpoBbie yCTPOKWCTBa 1 MUKPOITPOIIECCOPHI + +
8 DIIeKTpOHUKA + +

[Tocnenyromue AUCIMUITITUHBI
1 3D TeneBuaeHUE

2 3amuTa BBITYCKHON KBATM(PUKAITMOHHOMN + +
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paboThI, BKITIOYAS MTOJATOTOBKY K MIPOLIEAYPE
3aIIUTHI ¥ TIPOIEAYPY 3aIUTHI

3 U3mepuTenbHOE TEIEBUICHUE
4 IlpennuniaoMHas IpakTHKa

5 Pa3zpaboTka yCcTpoiCTB ayIHOBU3yaTIbHOM
TEXHUKHU

+ - - -

5.4. CooTBeTCTBHE KOMIIETEHIN, (POPMUPYEMBIX PH U3YYEHUH JUCUHUILIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMNIETEHIUH, (OpPMUPYEMBbIX MPH HM3YYEHUH AUCHUIUIMHBI, U BUIOB 3aHATHHA
MpeACTaBIeHO B Tabnuie 5.4.
Tabnuma 5.4 — CooTBeTCTBHE KOMIIETCHIMH, (OPMHUPYEMBIX MPH H3YYCHUU AUCLUUIUIMHBI, U BHUJIOB

3aHATHI
= Bupl 3aHgTHI
5 = .
2 = < 2 S S S G DopMBI KOHTPOIIS
= Q Q< S s S @
Q = = o = a U =
IK-1 + + + + Otuer no 1adboparopHOit
pabore, Ornpoc Ha 3aHATHUSAX,
Pacuernas pabora, Tect
I1K-5 + + + + Otuet no nabopaTopHOit
pabore, Onpoc Ha 3aHATHSIX,
Pacuetnas paborta, Tect
6. IUaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUeHUSsI
He mpenycmorpeno PVYIL

7. JlabopaTtopHbIie padoThI
HanmenoBanwme nmabopaTtopHbIX padbOT IpHUBeACHO B Tadmwmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

3 z £
2 = 5
Z > 5
HazBanus pa3nenos HaunmenoBaHue 1ab0paTopHbIX paboT 3 5 =5
= 2 ¢
S o =
a. e g
= S
7 cemecTp
2 KoMmumnsiTopsl 1 Nzyuenue cpenpl pazpadorku Visual Studio 4 ITK-1, TTK-
CPE/ICTEA Pa3spabOTKH L Otnanka nporpamm B cpeze Visual Studio 4 3
AVR u PIC
MHUKPOKOHTPOJIJIEPOB Hroro 8
4 Pa3zpaboTtka npoekToB ¢ Pa3paboTka coOCTBEHHOTO MPOEKTa yCTPOHUCTBA Ha 4 ITK-1, TTK-
UCTIOJIb30BaHUEM OCHOBE aBTOMAaTHU3UPOBAHHON CUCTEMBI YIIPABICHHUS. 5
MHKPOKOHTPOJLICPOB CxeMoTexXHUYECKas U TIPOrpaMMHasl peann3anusi, a 6
TaK)Ke OTJIaJKa Koa B MPOEKTE C MPUMEHEHHUEM
aBTOMAaTH3MPOBAHHOW CHCTEMBI yIIPABIICHHS.
Hroro 10
Uroro 3a cemectp 18

8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)
HanmeHoBaHME MpaKTHYECKUX 3aHATHH (CEMHHAPOB) MIpUBEACHO B Tabmuie 8.1.
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Tabnuua 8.1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUHN (CEMHHAPOB)

3 z £
2 = =
2 S =
HazBanus pa3nenon HanMmeHOBaHMe IPAKTHUECKUX 3aHATHI (CEMUHAPOB) 3 = &5
O S E
=
SN
= S
7 cemecTp
1 Apxurekrypa ApXHUTEKTypa MUKPOKOHTpoIIepoB AVR. 4 ITK-1, ITK-
MHKPOKOHTPOJIIIEPOB ApXUTEKTypa MUKpOKOHTpoJiepoB PIC. 5
AVR u PIC Vrtoro
2 KomnunsTopsl 1 KoMmnumstopsl U cpeactsa pa3pabOTKH JUIs 4 IIK-1, ITK-
cpeacTBa pa3paboTKu Ui MUKpOKOHTposiepoB AVR. Komnumsitops! u cpeactsa 5
AVR u PIC pa3pabotku s MukpokorTpoiuiepos PIC. Cpenctra
MUKPOKOHTPOJJIEPOB paspabotku ATMEL STUDIO s AVR
MukpokoHTposiepoB. Komnunsitopsr CCS-PICC u
cpenctBa omiagku MPLAB s PIC
MUKpOKOHTposiepoB. [Iporpammarops! s AVR
MUKpPOKOHTposiepoB. IIporpammarops! nis PIC
MUKPOKOHTPOJIJIEPOB.
Hroro
3 OcHoBbl s13b1Ka C 1 OcHoBbl s13b1Kka C. @yHKIMU U Makpochl si3bika C ams 4 IIK-1, ITK-
JTUPEKTUBBI pa3IUYHBIX KOMIMIATOPOB. 5
npernpolieccopa Hroro
4 Pa3zpabotka npoektoB ¢ Pa3paboTtka, ommanka u komnwisius koga B ATMEL 6 ITK-1, TTK-
HCIIOJIb30BaHUEM STUDIO. Co3nanue cxembl B porpamme 5
MHUKPOKOHTPOJIJIEPOB CXEMOTEXHHUYECKOTO MOJICITUPOBAHMUSL.
MopenupoBaHue NpoeKTa C UCIOJIb30BaHUEM
IPOrPaMMHOTO KOAA.
Hroro 6
Uroro 3a cemectp 18

9. CamocrosiTeibHas padoTa
Bunbl camocTosTensHOM paboThl, TPYJOEMKOCTh U (hopMHUpyeMbIe KOMIIETEHIIMU MPEACTaBICHbI B
tabnune 9.1.
Tabnuma 9.1 — Buasl caMmocTosTenbHOM paboThl, TPYAOEMKOCTb M (HOPMHUPYEMbIE KOMITETCHIHH

g O
= -
2 =
. 2 Oz
Bunsl camocTosTenbHOM S . a o
Ha3Banus pasnenos S S5 @DopMBI KOHTPOJISA
paboThl o S E
S o =
& o g
= S
7 cemecTp
1 Apxurekrypa ITonroroska k 5 IIK-1, Omnpoc Ha 3aHATHAX
MUKPOKOHTpOIIEpOB AVR  MpakTUYECKUM 3aHATHSIM, [1K-5
u PIC ceMuHapaMm
[TpopaboTKa JEKIIMOHHOTO 2
Marepuaia
Hroro 7

CornacoeaHa Ha noptane Ne 35220 7



2 KoMnuiasiTopsl U
CpeacTBa pa3paboTKU AJist
AVR u PIC
MUKPOKOHTPOJIJIEPOB

3 OcHoBHI a3b1ka C 1
JTUPEKTUBBI
mpernporeccopa

4 Pa3paboTKa MpOeKTOB C
UCTIOJIb30BaHUEM
MUKPOKOHTPOJIJIEPOB

Uroro 3a cemectp

Hroro

IToarorosxka k
HpaKTquCKHM 3aHATUAM,
CeMHHapaM

[TpopaboTKa JEKIIMOHHOTO
Mmarepuana

OdopmieHne oT4eTOB 10
1abopaTopHBIM paboTam

Hrtoro

IloaroroBka x
MPaKTUYECKUM 3aHATHSIM,
ceMHuHapam

[TpopaboTka JIEKITMOHHOTO
Marepuaa

Hroro

IloaroroBka k
MIPaKTUYECKUM 3aHSITHSIM,
CeMHHapaM

[TpopaboTKa JEKITMOHHOTO
Marepuaa

OdopmieHre 0TIETOB 110
nabopaTtopHbIM paboTam

Hrtoro

IToaroroBka u cpaua
JK3aMeHa

10. KypcoBoii npoekT / KypcoBasi padora

He npenycmorpeno PYIIL.

10 IIK-1,
I1K-5

19

20 TIK-1,
TK-5

21

27  IIK-1,
ITK-5

37
84
36

120

Onpoc Ha 3aHATHSX,
Otuet no nabopaTopHOii
pabore

Ormpoc Ha 3aHATUAX

Ornpoc Ha 3aHATHUSX,
OtyeTt no nabopaTopHOM
pabote, Tect

DK3aMeH

11. PeiiTuHroBasi cucremMa Jisi OEHKH YCII€BAeMOCTH 00y4al0IIMXCH

11.1. banjabHble OLEHKH JIS 3JIEMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniabHble OLIEHKH 11 37IEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI y4eOHOM OaJut 3a epuos Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a mepuon
JESITEIIbHOCTU mexay 2KT u Ha ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl cemecTpa
7 cemecTp
Onpoc Ha 3aHATUAX 4 4 2 10
OtueT no 1abopaTopHOI 10 10 10 30
pabore
Pacuernas pabora 10 10 10 30
Hrtoro makcumym 3a 24 24 22 70
nepuos
DK3aMeH 30
Hapacraromum ntorom 24 48 70 100
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11.2. TlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6anIOB B OIICHKM 32 KOHTPOJIbHBIE TOUYKH TIPe/ICTaBieH B Tadmumie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOYKH Ornenka
> 90% ot MakcuMasIbHOW cyMMBbI 6ayutoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cyMMbl 6amioB Ha gary KT 4
Ot 60% 10 69% ot MmakcumManbHON cyMmMbl OaioB Ha gary KT 3
2

< 60% oT MakcuMasIbHOU cyMMBbI 0ayutoB Ha gaty KT

11.3. Ilepecder cymMMbI 0a/1J10B B TPAAUIHOHHYIO M MEKIYHAPOAHYI0 OLICHKY
[lepecuer cymmBbl 6aioB B TPAAUIMOHHYIO M MEXKIYHAPOAHYIO OLIEHKY MPEJICTaBICH B TaOIUIE
11.3.
Tabmuma 11.3 — Ilepecuer cymMmbl 6asioB B TPAAUITMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosast cymMmma 0asos,

Ornenka (I'OC) YYUTBIBACT YCIENTHO CTAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouens xoporio)

4 (xopor10) (3a4TEHO) 75 - 84 C (xopo1o)
70 - 74
65 - 69 D (ynoBrieTBOpUTEIHHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HoCpeicTaeitio)
2 (neynosyeTBOpHTENBHO) (HE Hwxe 60 6ammos F (meynoBneTBopuTEIIBHO)

3a4YTEHO)

12. YuyeOHO-MeTOAUYECKOE U MH(OPMAIITUOHHOE o0ecTiedeHHe TUCIUIINHBI

12.1. OcHoBHas JuTeparypa
1. TonoBun WN.I., BonkoBa WM.A. SI3bIkM M MeTOABl MPOTPAMMHUPOBAHMSA: YYEOHUK ISl CTYH.
yupexaeHul BbICHI. TIpod. oOpazoBanus. — M.: Mzmarenbckuii meHTp «Akagemus», 2012. — 304 c.
(manmuume B 6ubmuoreke TYCVYP - 30 3k3.)
2. [IlaBmorckas T.A. C/C++ IlporpammupoBaHHE Ha SI3bIKE BBICOKOTO YPOBHS: YYEOHHK st
By30B. — CII6: ITutep, 2013. — 461 c. (namuuue B 6ubnuorexke TYCVYP - 35 5k3.)

12.2. JlonosHuTEIbHAS JIUTEpaTypa

1. Karaee M.IO. OOBEKTHO-OPHEHTHPOBAHHOE MPOTrpaMMHUpOBaHHE: YueOHOEe Mmocodue. -
Tomck: TMIIO, 2007. - 160 c. (manuune B Oudnmmoreke TYCVYP - 12 5k3.)

2.  OOBEKTHO-OPHUEHTUPOBAHHOE MporpamMmmupoBanue Ha C++: YuebHoe mocodue / Eropos U. M.
- 2007. 180 c. [DnexrponHbIi pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/870 (mara
obpamenus: 01.07.2018).

3. TexHomorus pa3paboTKH MPOrpaMMHBIX cucTeM: YueOHoe mocobue / boposckoii U. I - 2012.
260 c. [DnexrponHslii pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/2436 (mara
obpamenus: 01.07.2018).

12.3. YueOHO-MeTOAMYECKHE TOCOOHS

12.3.1. O0s3aTesibHBIC Y4eOHO-MeToAuYecKHre Mocoous
1. Texuomorust pa3pabOTKH MPOTPAaMMHOTO obOecredeHus: MeToauyeckue yKa3aHus 10
BBITTOJIHEHHIO JIAOOPATOPHBIX PadOT U CaMOCTOSTENNFHON padoTe A MarucTpaHToB Harpasiaerus 230100
«MHdopmarrka U BeIYHCIUTEIbHAS TeXHUKAY / - 2012. 17 ¢. [OnexTponHbIii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/3167 (nata obpamenus: 01.07.2018).
2. ludposbie ycTpolcTBa U MHKPOMPOIECCOPBl: MeTomMuYecKnue yKazaHus MO0 MPAKTHYECKUM
3aHATUAM M caMocTosTeabHO padote / [lotexun B. A. - 2012. 21 c. [DnexTpoHHbIil pecypc] - Pexxum
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noctyna: https://edu.tusur.ru/publications/2514 (nara obpamenus: 01.07.2018).

3. OOBEeKTHO-OpPHEHTHPOBAHHOE MporpammupoBanue Ha C++: PyKoBOACTBO K oOpraHU3aIiu
camocrositenibHoi padotel / EropoB M. M. - 2007. 47 c. [DnexTpoHHblii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/875 (mata oopamenus: 01.07.2018).

4. Mertonuueckoe TmocoOMe TO MporpaMMHUpOBaHHI0  MHKpokoHTpoiuiepoB AO  «IIKK
Munanapy»: YuebHo-meronuueckoe nocodue / ITyrokun A. B., Kyan U. A., AxmeroB H. K., boituenko
A. B. -2016. 70 c. [DnexrponHslit pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6550 (mata
obpamenus: 01.07.2018).

5. TexHomoruss mNpPOU3BOACTBA IIPOIrPAMMHBIX CpeACTB: MeTogudeckue ykKasaHus 10
MIPOBEICHHUIO JTA0OPATOPHBIX M CaMOCTOATENbHON pabore crymentoB / Barmep 1. II. - 2011. 19 c.
[DnexTponnsiii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/2505 (mata oOGpamieHus:
01.07.2018).

6. TexHomorusi pa3pabOTKH MPOTPaMMHBIX CHcTeM: MeToauueckue yKa3aHHs 10 BBITOJTHEHHIO
MPAKTUYECKUX M CAMOCTOSATEIBHBIX paboT it cTyneHToB HampamieHuii: 230100 - Mudopmaruka u
BbIuuciuTenpHas texuuka 230400 — Madopmarmonnsie cuctemsl U Texaonoruu / Baruep . I1. - 2014.
20 c. [DnexTponHbiii pecypc] - Pexum mocryna: https://edu.tusur.ru/publications/3956 (mata oOpameHus:
01.07.2018).

7. IlporpammupoBaHHEe MHUKPOKOHTPOJUIEPOB IJIsi pOOOTOTEXHUYECKHX CHUCTEM: MeTomnyecKkue
yKa3aHHs 10 BBIMOJHEHHUIO CTYJCHTAaMH CaMOCTOSATEIbHOW pabOTHI JJIsi CTYIEHTOB, OOYyYaOUIMXCS 10
HarpaBieHuto noarotoBku 15.03.06 «Mexarponuka u podororexnuka» / Artunud M. E. - 2016. 4 c.
[DnexTponnsiii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/5913 (mata oOGpamieHus:
01.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE MOCOOMS /ISl JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS H
HHBAJU/I0B

VY4eOHOo-MeToAuYEeCKHe MaTeprabl s CaMOCTOSTEIbHON U ayAUTOPHON paboThl 00ydaroIUXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[J0OPOBbS M MHBAJIMJOB MPEAOCTABIAIOTCS B (hopMmax,
alaTUPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbsl U BOCIPUATHUS UH(DOPMALIHH.

J1st ML ¢ HapylIeHUsIMH 3peHust:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B [le4aTHO! (hopMe yBEINYEHHBIM HIPUPTOM.

J1st Iu1 ¢ HApYUIEHUsIMH CJIyXa:

- B (hopMe FNIEKTPOHHOTO JOKYMEHTA;

- B TIe4aTHo (opme.

J1s nn ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/IbHOIO anmnapara:

- B (hOpMe IEKTPOHHOI'O JTOKYMEHTA;

— B Me4aTHoi (opme.

12.4. IIpodeccuonabHbIe 6a3bI JAHHBIX H HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI
1. Ilpu u3yyeHuu AUCLUUIUIMHBI PEKOMEHYETCS UCIIOIb30BaTh:

2. https://elibrary.ru/

3. https://ieeexplore.ieee.org/

4. https://rd.springer.com/

5. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajbHO-TeXHHYeCKOe o0ecneyeHne JTUCUMILIMHBI M TPedyemMoe MporpaMMHoe
odecreyeHue

13.1. O6mue TpedGoOBaHNA K MATEPHAJIBLHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIeYeHUI0
AUCHUTIINHBI

13.1.1. MaTrepuajbHO-TeXHHYECKOE W MPOrPaMMHOe o0ecrniedeHne sl JeKIUMOHHBIX 3aHATHI
Jlist mpoBeNieHUs 3aHATUN JIEKITAOHHOTO THUIIA, TPYIIOBBIX M WHIAWBUIYAIbHBIX KOHCYJIBTAIIUM,
TEKYyIIero KOHTPOJIA M MPOMEKYTOYHOU aTTECTAIllMU HCIIONB3yeTCsl yueOHasi ayIuTOpHUsS C KOJIMYECTBOM
MOCaI0OYHBIX MECT He MeHee 22-24, 000pynoBaHHAs JOCKON M CTaHAApPTHOW yueOHOo# Mebenbio. MiMetoTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHWE M y4YeOHO-HAIISAHBIE TOCOOMs, 00ECTeUNBAIOIINE TEMaTHYCCKHE
WJUTIOCTPAIUH 110 JICKITMOHHBIM pa3zesiaM JUCIUTLIHHBL.
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13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOe O0ecnedyeHue VI NPAKTHYCCKUX 3aHATHI

Jlaboparopuss I'TIO TeneBU3MOHHO-BBIUMCIUTEIBHBIX CPEICTB O€30MacHOCTH, KOHTPOJIS U
yIPaBICHUS

yuyeOHasi ayauTopus IJis MPOBEACHHS 3aHATHH MPAKTUYECKOTO THUIA, ydeOHas ayTuTOpHs s
MIPOBEICHUS 3aHATHUN TaOOPATOPHOTO THIIA, YIeOHAsT ayUTOPHS ISl IPOBEACHUS 3aHATUH CEMHUHAPCKOTO
TUMA, TIOMEUICHUE JI1 MPOBEACHUS TPYIIOBBIX M WHAMBHIYAIbHBIX KOHCYJIBTAllUH, MOMEIIECHUE IS
MTPOBEICHUS TEKYIIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTeCTAIuN

634034, Tomckas obmnacte, . Tomck, Bepmmnuna ynuma, a. 47, 222 ayn.

Onucanne UMEIIErocs 000PyI0BAHHUS:

- Kommsrorepsr WS2 (8 mit.);

- TeneBuzop Samsung;

- Octmmorpad G05-620 (7 mT.);

- U3mepurenbHas cranuus MS-9160 (7 wrt.);

- Ananuzatop cnekrpa C4-60;

- Jlocka mapkepHasi;

- Kommiekr cnenuanu3upoBaHHON yueOHOM Mebenu;

- Pabouee mecTo npenonaBaTers.

[IporpamMmMHoOe obecrnieueHue:

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Dev-C++5.11

— Google Chrome

— Microsoft Office 2003

— Microsoft Windows XP

— PTC Mathcadl13, 14

— TALGAT2016

13.1.3. MarepuajibHO-TeXHHYECKOE U NIPOrPaMMHOe obecredyeHue JJis1 J1a00paTopHbIX padoT

YueOHnas tabopatopusi mH(GPOBOTO TeIIepaTUOBEIIIAHUS

ydyeOHasi aynuTopusi AN TPOBEACHUS 3aHATUN JIEKIMOHHOTO THMA, ydeOHas ayIuTOpus st
MIPOBEICHUS 3aHITUH PAKTHUECKOTO THIIA, Y9eOHAas ayTuTOpHs AJIsl IPOBEACHHS 3aHATHH J1a00paToOpHOTO
TUMNa, ydeOHas ayauTOpHsl JUJIs MPOBENCHUS 3aHATUNA CEMHUHAPCKOTO THUIIA, MOMEIICHUE I KypCOBOTO
MPOCKTUPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX pPa0OT), IMOMEIIEHUE JUIsi TPOBEACHHUS TPYIMIIOBBIX H
WHAUBUAYATbHBIX KOHCYIBTAIlUH, TTOMEIICHUEe ISl TIPOBEACHUS TEKYIIETO KOHTPOIS U MPOMEKYTOUHOM
aTTeCTaIllH, TIOMEIEHHE I CAMOCTOSTEIbHOW PabOThI

634034, Tomckas obmnacte, . Tomck, Bepmmnuna ynuma, a. 47, 212 ayn.

Onucanune uMeroIerocs 000py10BaHUS:

- Uacroromep 43-33 (5 mwt.);

- I'eneparop I'3-109 (5 wr.);

- Boasrmerp B7-26 (5 mrt.);

- Maket Nel (5 mt.);

- Maker Ne2 (5 mwt.);

- Ocmmtorpag G05-620 (5 wr.);

- Hudporoii TeneBu3noHHbI nepeaaTyuk (9 mr.);

- TeneBuzop «Pyoun» (8 mrT.), Samsung 51;

- Ananu3zatop curHanoB IT - 15T2 (8 mwr.);

- Kommerotepsr: Ci3, moro6m0k 21,57 (8 mT.);

- TB nmpucraska (8 mr.);

- Jlocka MapkepHasi, JOCKa ayquTOpHas;

- Kommnekr cnenuanu3upoBanHoil yueOHol Mmebenu;

- PaGouee mecTo npemnonaBares.

[IporpamMmMHOe obecrnieueHue:
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— AVAST Free Antivirus

— Adobe Acrobat Reader

— Dev-C++5.11

— Google Chrome

— Microsoft Visio 2013

— Microsoft Visual Studio 2010
— TALGAT2016

13.1.4. MarepuaJibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecredyeHue JAJIsl CAaMOCTOSATEIbHOM PadoThI
Jljis caMOCTOSITENbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIAccChl),
PacoIOKEHHBIE 110 apecam:
- 634050, Tomckas obnacTs, . Tomck, Jleanna nmpocnexr, 1. 40, 233 ayg.;
- 634045, Tomckas obnacts, I. Tomck, yn. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, I. Tomck, Bepmmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacTs, I. Tomck, Bepunauna ynuna, 1. 74, 207 ayn.

CocraB 000py10BaHUS:

- yueOHas meberb;

- kommbroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8 T. - 5 mit,;

- KOMIIBIOTEPHI MOIKIIOYCHB K ceTH «VHTepHeT» W 00eCIeYuBaIOT JOCTYyI B IJICKTPOHHYIO
nH(OPMaIIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[lepeyeHb TPOrpaMMHOTO 00ECIICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaJIbHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIMHBI VISl JIMI ¢ OTPAHHMYCHHBIMU
BO3MOKHOCTSIMHU 310POBbsI 1 HHBAJIN/10B

OcBoeHME TUCLUIUIMHBI JINLAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 3/10pPOBbS U HMHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEJCTB 00yUeHHs OOIIEro U CHEeUaIbHOIO Ha3HAUYeHUs.

[Ipu 3aHATHSAX ¢ OOyYaIOUIMMHCS € HAPYLIEHHSIMU CJIyXa MPEIyCMOTPEHO MCIOIb30BAHUE
3ByKOYCHJIMBAIOUICH amnmaparypsl, MyJIbTUMEIUNHBIX CPEICTB M JPYIMX TEXHUYECKHX CPEACTB
npuema/nepenaun yuyeOHoil nHpopManuu B JOCTYIHBIX (OpMax, MOOMIBHOM CHCTEMBbI MpPENoAaBaHUs
Ui 00ydarolMXcs C MHBAIWAHOCTBIO, MOPTATUBHON MHIYKIIMOHHON CUCTEMBl. YueOHas aynuTopus, B
KOTOPOW 3aHMMAIOTCSl OOydaroluecs ¢ HapyILIEHHEM cilyxa, 00OpyJoBaHa KOMIBIOTEPHOW TEXHMKOM,
ayIMOTEXHUKOMW, BUICOTEXHUKOM, ANEKTPOHHON JOCKOH, MYJIBTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEeHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHSIX BO3MOKHOCTH IIPOCMOTPA yAAJICHHBIX 00BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WJIM ClIaiijia Ha 3KpaHe) IPU OMOIIHM BUCOYBEIMYUTENCH 111 KOM(POPTHOTO MPOCMOTDA.

IIpu 3aHATHAX C OOyYarOIUMMHCS € HApYLIEHMSIMH ONOPHO-ABHIaTe/JbHOI0 anmapara
UCHONB3YIOTCSl allbTepPHATHBHbIE YCTPOWCTBA BBOAAa HH(POpPMALMM U JApPYrMe TEXHUYECKHE CpPEeACTBa
npuema/mepenadn yuyeOHoi nH(pOpManuu B JOCTYIHBIX (OpMax, MOOMIBHOM CHCTEMBI OOyYeHUS s
JIONIeN C MHBAJIMAHOCTBIO.

14. OueHouyHbIe MATEPHAJIBI U METOAUYECKHE PEKOMEHIALUH M0 OPraHu3alUul U3YYeHH s
TUCIHHUILTNHEI

14.1. Conep:xaHue OLIEHOYHBIX MATEPUAJIOB U METOAMYECKHE PEKOMEHIANH
Jlist orieHKH cTeTnieHH C(hOPMUPOBAHHOCTH M YPOBHS OCBOCHHUS 3aKPEIUICHHBIX 33 JTUCIUIUIMHON
KOMHGTGHHI/Iﬁ I/ICHOJIB3YIOTC}I OILICHOYHBIC MaTepI/IaJILI B COCTAaBC:
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14.1.1. TecToBbI€e 3a1aHUA

1. Kaxoii BUJI MOYJISIIMK CUTHAJIA IPUMEHSETCS B MUKPOKOHTpOJUIepax s ynpasienus | JIYM
YCTPONCTBAMM ITOCPEICTBOM IIPSIMOYTOIbHBIX UMITYJIECOB? oM
AM
M
2. IlpepbiBanue (Interrupt) — | MexaHu3M, IPEPHIBAIOLINI BBIIIOJHEHUE KO/Ia B 3aBUCUMOCTH OT
370 ... ONPEACICHHBIX CUTyalUi

MexaHu3M o0nyneHus O3V

MCXaHHN3M OTKIIFOYCHHUS MUKPOKOHTPOJJICpA

MCXaHH3M O6Hy.]'[€HI/I$I KOMaH[

3. [TocpeacTBom kakoro nHTEpderica MPEeuMYIIECTBEHHO OCYIIECTBIISIETCS CBSI3h MEXKTY TCP/IP
MUKpOKOHTposiepom u [1K? UART
SPI
Ethernet
4. Peructp craryca npu3HaKy onepanuu (apudmerndec-kue pmarn) AJIY, cocrosiane
(STATUS) comepxuT... | KOHTpoJIepa npu cOpoce U OUTHI BIOOpA CTpa-HUIL Il HaMSITH JaHHBIX

yIpaBIsoIue OUTHI JUIsl KOHQUTYpa-LUK IPEJBAPUTEIILHOTO IETUTENS,
BHEILHUX IIPEPBIBAHUN, TailMepa

OUTHI IOCTYIA JJI BCEX HCTOYHUKOB MTPEPhIBAHUM.

OUTBI 1151 BCEX MCTOYHHUKOB MPEPhIBAHUI

5. B 4em 3akirogaercs Jlns xpaneHus: 1 00pabOTKK JaHHBIX HCIONb3YIOTCA 1B Pa3ebHbIX
OTJINYME TapBapACKOM yCTpOHCTBA
apxuTekTypsl O9BM ot [IIyuHBI ynpaBiaeHUs: U JaHHBIX 00ObEIMHEHbI

IPUHCTOHCKOM apXUTEKTYPBI? | PerncTphl BHIHECEHBI 3@ MIPEAEIIBI IPOIIECCOPA

YCTpoNCTBO yIIpaBiIeHHs] BRIHECEHO 3a MPEJEIbl Mpolieccopa

6. Kak Ha3bIBaeTCs Tornueckas omnepanus, COOTBETCTBYIOIIAs CBSI3KE «ECIH ... WMmmukamus

TO»? JIN3bIOHKITHS
OKBUBAJIEHTHOCTD
Otpunianue

7. Ykaxure BUI 0003HAUYEHUS YUCIIA: [llecTHanarepuyHOE YUCIO

0b10100101 JIBOMYHOE YHUCIIO

BOCLMepI/I‘IHOC qucJjiio

JecsatnuHoe yncio

8. Uto Takoe YcTporicTBo, mpeobpa3yroliee BXOIHON aHAJIOTOBBIA CUTHA B TUCKPETHBINA KOJT

ALTI? YcrpoiicTBo, Ipeodpasyroliee BXOAHOH TUCKPETHBIN KO/l B @aHAJIOTOBBIM CUTHA

YCTpOHCTBO, BEIMOTHSIONIEE CBEPTKY BXOAHOTO CUTHAJA C BEHBIET-PyHKITMEH

YcTpoicTBO TpeoOpa3oBaHus MUGPOBBIX JTaHHBIX

9. MUKpPOKOHTPOJIIIEP — 3TO MPOTPAMMHO yTIpaBiisieMast aHaJIOTO-IU(PPOBBIX CXEM

HHTCrpajibHAsA MUKPOCXEMaA, IPUMCHACMAA I ITIOCTPOCHHUA ... AHaJIOTI'0OBBIX CXCM

pa3IMYHbBIX KOHTPOJIEPOB

pa3nu4HbIX (hopMHUpOBATENIEH
CHTHaJIa
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10. Onepartuu AJIY pasnensitor Ha ...

apI/I(bMeTI/I‘-IeCKI/IC, JIOTMYCCKHUEC U NOPaA3pPAAHBIC
apu(pMETHYECKHUE, JIOTHUECKUE

HA0Op 3aJAHHBIX KOMaH]I.

I10 TaPHO BBITIOJIHACMBIC KOMAHIbI

0aiTOB OT MJIAJIIIIETO pa3psiia K cTapueMy?

11. Ecinu MUKpOKOHTpOJLIIEP XTALI1 u XTAL2.
AVR nomxen pabotarh OT K 110001 HOokKke X TAL.
BHEUIHETO CTOYHMKA, TO curHal | XTAL2, a Berxoq XTAL1 BcTpoeHHOro aBTOreHEpaTopa 0CTaéTcst
MOJIBOJTUTCS Ha BXOJ .... OTKPBITHIM.
XTALI, a Beixoq XTAL2 BcTpoeHHOTO aBTOT€HEpaTopa 0CTaéTcst
OTKPBITHIM.
12. Kak Oyzner BoimsineTs 3amuch uncia 0xA1B2C3D4 npu nopsiake 0xD4, 0xC3, 0xB2, 0xA1l

0xA1, 0xB2, 0xC3, 0xD4
0xB2, 0xA1l, 0xD4, 0xC3
0xD2, 0xA1, 0xD2, 0xC3

13. Copoc BO Bcex MUKPOKOHTpOJLIepax

OoOHyJIEHUE MaMATH

AVR obGecnieyusaer ...

0OHYJICHHE BCEX KOMaH]I

3aIlyCK 3aJaHHOM IPOTPaMMBbI U 3all0JIHEHUE BHYTPEHHETO
pErucTpa yIpasieHUs 3apaHee ONpPecIICHHbBIMU
3HaYECHUSAMHU

OTKJIIOYEHHE MUKPOKOHTpOJIEpa

14. B pexume NOHM>KEHHOTO
SHEPronoTPEOICHUS CHCTEMHBIH
aBTOTE€HEPATOpP HAXOAUTCH ...

LEHTPAJIBHBINA MTPOLIECCOP MPHUOCTAHABINBAETCS, OIHAKO
CTOpPO’KEBOM TaliMep, CUETYUK, CUCTEMA MTPEPBIBAHUN U T.[1.
OCTAKOTCS] AKTUBHBIMU

B OTKJIFOYCHHOM COCTOSHHH

CHHMIKACTCA YaCTOTA aBTOTCHCPATOPa

YMCHBIIACTCA HANMPSXKCHUEC JICKTPONIUTAHUA

15. BeiOepute HeCYIIECTBYIOIMINNA CIIOCO0

TaktupoBanue nocpenctsoM BHyTpeHHero RC-reneparopa

TaKTHPOBAHUS MUKPOKOHTPOJIJIEPOB

TaxkTHpoBaHME MOCPEICTBOM BHEITHETO KBAPLIEBOTO
pe3oHaTopa

TaxkTHpoBaHHE MOCPEICTBOM BHEUIHETO FreHEpaTopa

TakTupoBaHHe NOCPEICTBOM BHYTPEHHEIO PE30HATOPA

16. Uemy paBHO MUHUMAJIHHOE BPEMS PEaKIIMH Ha JTIF000e U3 2 nmepuojia TAaKTOBOW YaCTOThI
MPEIYCMOTPEHHBIX B TPOIIECCOPE MPEPHIBAHUIA? 4 mepuoia TaKTOBOM YaCTOTBI

3 mepuoia TAKTOBOM YaCTOTHI
8 TIeprOIOB TAKTOBOW YaCTOTHI

17. Yto Takoe ctopoxkeBoi Taiimep? | Taiimep, paboTaromuii Ha OTAEIBHON YacTOTE OT TAKTOBOM
9acTOTHI POIECCOPa U MpeIHa3HAYCHHBIH I cOpoca
MIPOrpaMMbl MEKPOKOHTPOJLIEpa

OnopHbId TaiMep IJ1 IPYTUX UCTIOIb3YEMBIX B POrpaMMe
MUKPOKOHTpPOJIEpa TaHMEPOB

TaliMep, UCMIOIB3YEMBIN HA 3TAe MHULIHAIU3AINN TPOTPaMMBbI
MUKPOKOHTpOJLIIEpa

TaliMep BKIIIOYEHHUsI BBIKIIFOYEHHUSI
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18. Peructp IP — 310 | peructp nmpoueccopa, KOTOPbI yKa3bIBa€T, KAKyt0 KOMAaH/y HY>KHO BBIIIOJIHATh
creayromen

PErucCTp, CONEp KAIIMM YHUCIIO HCIIONIB3YEMBIX B IPOrpaMMe KOMaH,I

PErucTp, UCIOIb3yEMBIH JJIS1 XpAHEHUs! IPOMEXKYTOUHBIX 3HAYEHUH Oneparuii
AJTY

pETHCTp, coepKaniuii HHPOPMAIHIO O TEKYIIIEM COCTOSIHHH MTPOIIeccopa.

19. OnepanmoHHoe yCTPOUCTBO B 6a30BOM apu(METHUECKUX U JIOTUYESCKUX ONepaluit

CTPYKTYPE€ MHUKPOKOHTPOJIJIEPA OTBCYACT 3a CUUTBHIBAHUS U ICKOAWPOBAHUA KOMAH/ M3 MAMATU

BBIIIOJIHCHHUE ... 0o0OMeHa JTaHHBIMU ¢ IepUEepUNHBIMU YCTPOICTBAMHU

BBOJIa/BBIBOJA TAHHBIX

20. Yto Takoe anmnaparHblii HHTEpdEenc 17 TPOrpaMMHUPOBAHUS, TECTUPOBAHUS U OTIAIKU
JTAG? U(PPOBBIX MEKPOCXEM

uHTepdeiic BEICOKOCKOPOCTHOM Nepeaady TaHHBIX MKy MUKPOIIPOIECCOPOM
1 niepudepuitHBIMHM YCTPOMCTBAMU

YCTPOWCTBO JUIsl IEPEJadr JaHHBIX MEKAYy MUKPOKOHTposuiepoM u 11K

uHTepdeiic nepeaayn JaHHbIX

14.1.2. Dx3aMeHAIlMOHHBbIE BONPOCHI
. ApxuTekTypa MUKpOKOHTposuiepoB AVR.
. Komnunsitops! 1 cpenctsa pazpaboTku Jisi MUKpOKOHTposuiepoB AVR.
. Apxutektypa MUKpOKoHTposuiepoB PIC.
. Komnunsitops! 1 cpenctsa pazpaboTku st MUKpoKoHTposuiepos PIC.
. Cpenctaa pazpadbotku ATMEL STUDIO st AVR MUKPOKOHTPOJLIEPOB.
. Kommunsitopst CCS-PICC u cpeactsa omtanku MPLAB st PIC MUKpOKOHTPOILIEPOB.
. [Iporpammarops! ast AVR MUKpOKOHTPOJIIIEPOB.
. [Iporpammatopst st PIC MUKpOKOHTpOIIIEPOB.
9. OcHoBs! s13b1Ka C.
10. ®ynkuuu u Makpocs! s3bika C A1 pa3InyHbIX KOMIHISATOPOB.
11. Pa3zpa0otka, OTa/1Ka ¥ KOMIWISLIHS KOAA.
12. Co3naHue cxeMbl B IPOTPAMME CXEMOTEXHHUUECKOTO MOJIETUPOBAHUSL.
13. MonennpoBaHue MPOEKTA ¢ UCIOIB30BaHUEM IIPOrPAMMHOIO KOAA.
14. Vicnonb3oBaHNE MUKPOKOHTPOJIJIEPOB IIPU CXEMOTEXHUUECKOHN peaan3anueil NpoeKTa.

0O IO\ N B~ WK =

14.1.3. Tembl 0oIpOCOB HA 3aHATHAX
. ApXHUTEKTypa MUKPOKOHTPOJJIEPOB.
. Komnunsitopst st MukpokoHTposiepoB AVR.
. Cpenctaa pazpadbotku ATMEL STUDIO st AVR MUKPOKOHTPOJLIEPOB.
. OcHoBb! s13b1Ka C.
. Pa3zpabortka, oTiaka 1 KOMIWIALUSA KOJ.

DN B~ W~

14.1.4. Tembl pacyeTHbIX padoT
. Ocobennoctu noctpoenus apxutekryp AVR u PIC.
. OcOOGeHHOCTH pa3IUUnil KOMIUIATOPOB JUIst MUKpOKOHTposiepoB AVR u PIC.
. Oco0eHHOCTH CXEMOTEXHHUUECKOTO aHaJIN3a C UCIOIb30BAHUEM MUKPOKOHTPOJJIEPOB.
. IIporpaMmMaTopbl 1 0COOEHHOCTH X MPUMEHEHUS.
. Hartncanme xona npocrennie nporpaMmsl.

[ T NS US I NS I

14.1.5. Temb1 1a00paTOpHBIX padoT
W3zyuenue cpenpl pazpadotku Visual Studio
Ornaaka mporpamm B cpeze Visual Studio
Pa3paboTka COOCTBEHHOTO MPOEKTa YCTPOWCTBa Ha OCHOBE ABTOMATU3UPOBAHHON CHCTEMBI
yTIpaBIICHHUS.
CxeMoTexHHYECKass M NpPOrpaMMHasi peaju3alys, a Takke OTIaJKa KoJda B IPOEKTe C
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NPUMCHCHUCM aBTOMaTI/ISPIPOBaHHOﬁ CHUCTCMBI YIIPAaBJICHHA.

14.2. TpeGoBaHMA K OLEHOYHBIM MATEepPHAJIAM JJIsl JIMI[ C OTPAHHYEHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jlnst 5ui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbSI M WHBAIUJOB TPEIYCMOTPEHBI
JIOTIOJTHUTENIbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX yKa3zaH B Tabnuie 14.
Tabnumna 14 — JlonomHUTEIBbHBIE MaTepUalbl OIICHUBAHUS JIJIS JIUI] C OTPAaHMYCHHBIMHA BO3MOXKHOCTSIMU
3,Z[OpOBI:$I 1 UHBAJIUI0B

Kareropun Buibl 1OMONMHUTEIBHBIX OLEHOYHBIX @®opMbl KOHTPOJIS U OLIEHKU
00yJaroLIIXCs MaTepHasoB pe3ysbTaToB 00y4YeHuUs

TecTsl, THCEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PaOOTHI

IIpenmMy111€CTBEHHO MTMCbMEHHAs
MpOBEpPKa

C HapymieHusIMHU
ciyxa

C mapymennsimu ~~ CobeceoBaHme 110 BOIIpocaM K 3aueTy, [IpenmMyIiecTBEeHHO YCTHAs MPOBEPKa

3peHUs OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)
C HapymeHusAMH Pemenne nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE paboThl, MMCbMEHHbIE  [IpenMyIiecTBEHHO AMCTAHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmnapara 3a4eTy
C orpanunuenusiMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [TpenmyieCTBEHHO IPOBEPKA
o01IeMeTMIITHCKIM paloThI, BOIIPOCHI K 3a4eTy, METOZIaMH UCXOSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE pa0OTHI, YCTHBIE OTBETHI  OOYyYaIOILIErocst HA MOMEHT IPOBEPKU

14.3. MeToau4yeckune peKoOMeHAANMH M0 OLleHOYHBIM MAaTePUAIaM [JIsl JTUIl ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

JUist U1 ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI M HMHBAJIHMIOB MPEAYyCMaTPHBACTCS
JoCTynHas popMa IpeoCcTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEACTB, @ UMEHHO:

— B IIeyaTHoM (opme;

- B IIeYaTHOM (hopMe ¢ yBETHMUEHHBIM MIpU(TOM;

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTEHHS ACCUCTEHTOM 3a/IaHUS BCIYX;

- NPEIOCTABICHUE 3a/IaHUs C UCTIONIB30BAaHUEM CYPJIOTIEPEBO/IA.

JlumaM ¢ OorpaHMYeHHBIMHM BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIUAAM YBEJIMYMBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. sl Takux OOYyYaroUMXCs MpeayCcMaTpUBaeTCs
JOCTyINHas (popMa IpeAoCTaBICHUs OTBETOB Ha 3aaHUs, & UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIyT ACCUCTEHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

IIponienypa oneHMBaHUS pe3yNbTaroB OOYYEHMs JIML[ C OrPAHUYEHHBIMH BO3MOYKHOCTSAMH
30POBbS MU HMHBAJIHMJOB MO JUCLUIUIMHE MpeayCcMaTpUBaeT IMpeaocTaBieHne MHpopMauuu B (opmax,
aJlaNTUPOBAHHBIX K OTPAaHMYEHUAM UX 340POBbS M BOCHIPUATHS UH(DOPMALIHUH:

J1st ML ¢ HapylIeHUsIMH 3peHust:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B [Ie4aTHO! (hopMe yBEINYEHHBIM HIPUPTOM.

Jlns Iun ¢ HapyUIeHUsIMH CJIyXa:

- B (hopMe FIIEKTPOHHOIO TOKYMEHTA;

- B IIe4aTHo (opme.

J1s M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/IbHOIO anmnapara:

- B (hOpMe IEKTPOHHOI'O JOKYMEHTA;

— B reyaTHou (opme.

IIpu HeoOXomUMOCTH sl JUII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS W HMHBAJIHJIOB
IpoIelypa OLEHUBAHUS PE3yIbTaTOB 00yUEHHsI MOXKET IPOBOAUTHCS B HECKOJIBKO ATAIOB.

CornacoeaHa Ha noprane Ne 35220 16



