MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CuHTe3 ynpap/IM0MUX IPOrpaMM MUKPOKOHTPO/1epoB Ha mojesnax (I'TI03)

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 3

Cemectp: 6

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekuuu 34 34 yacoB
2 [IpakTryeckue 3aHATHA 34 34 4acoB
3 JlabopaTtopHbIe 3aHATHS 34 34 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 102 102 4acoB
5 CamocrosiTesibHasi paboTa 78 78 4acoB
6 Bcero (6e3 3x3ameHa) 180 180 4yacoB
7 [ToaroroBka v craua sK3ameHa / 3aueta 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

JK3ameH: 6 cemeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 33 or «24 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

noteHT Kad. MuCA lanmxka T. B.

3aB. Kadeapoii kap. MuCA Omutpues B. M.

3aBenytomuii obecrieurBaroiieii Kag.
MuCA Omutpues B. M.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarollei Kad.

MuCA Omutpues B. M.
OKCIIepThI:

nmoueHT Kad. MuCA [lytenkos A. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[TprobpeTeHre HaBBLIKOB (OPMHPOBAHUS YIIPABJSIOIIMX TMPOrPaMM [Jisi MUKDPOKOHTDPOJLIEPOB
Pa3/IMUHbIX TMPOU3BOJUTENEN C MX OTVIAJKOU Ha KOMITBIOTEPHBIX MOJESIX YIIPAB/ISeMbIX TeXHUYECKHUX
00BEKTOB

1.2. 3agauy JUCIMIIIAHBI
—  W3yyeHHe TIPUHIUIIOB TIOCTPOEHUS YTIPABJISIONINX KOHTPOJIZIEPOB; MPHOOpeTeHre HaBBIKOB
CMHTEe3a YIpaB/sOLIUX T[POrpaMM MUKPOKOHTPOJ/IZIEPOB; MCMO/Ib30BaHWE CPeACTB KOMITbIOTEPHOTO
MO/IeTMPOBAHUS /1S TeCTHPOBaHKSI yIPaB/ISIOIIUX POrpamMM /1Jisi MUKPOKOHTPOJIJIEPOB

2. Mecro pucuuninssl B crpykrype OITIOII

OuctmnivHa «CuyHTe3 yIpaB/siiOLIMX INPOrpaMM MMKPOKOHTposuiepoB Ha Mogensx (I'TIO3)»
(F1.B.1B.4.2) otHOCHTCS K 610Ky 1 (BapriaTBHAst YacTh).

[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/lefilylolye AUCLUMIVIMHBL BbIlUMC/IMTe/IbHBble MalllMHbI, CUCTeMbl U CeTH, TeopeTHuYecKue OCHOBbI
3/IeKTPOTEeXHUKH U 1eKTPOHMKA, TeopHsi aBTOMaTHUeCKOro YIipaB/eHusl.

[MocnepyromuMy JUCLUTUTMHAMH SIBJISTFOTCS: 3allUTa BBIMYCKHON KBalM(HUKALMOHHON paboThl,
BKJ/ItOYasl MOJATOTOBKY K IIpOLieAlype 3alluThl U MpoLefypy 3aluThl, KoMmbloTepHOe Mofe/nvpoBaHue
cucteM, OCHOBBI TIPOEKTUPOBAHUSI CUCTEM U CPEJCTB yIpaB/IeHusl.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUITUHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— TIK-6 criocoOHOCTRIO CO37aBaTh TPOTpaMMHbIe KOMIUIEKCBHI [JIi CHCTEMHOTO aHa/iu3a |
CUHTe3a CJIOKHBIX CUCTeM;

— TICK-3 ciocobHOCTb TIPOEKTUPOBATh TeEXHUYECKHe CPeZCTBA YIIPaB/IeHMUsT;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3Harb CTpykTypy M creyquduKalMd MHUKPOKOHTDO/JIEPOB, TPUHLMIbI  CO3JaHUS
YIPpaB/SIIOLMX MPOrpamMM; MeTOAMKU HCII0/Ib30BaHUSl CPe/ICTB KOMIIbIOTEPHOIO MOZENIWPOBAaHUS /IS
OT/Ia/IKU YTIPaBJISIOLIMX IIPOrPaMM /1Jisi MUKPOKOHTPOJIEPOB

— yMeTb (GOpPMMpOBaTh YIpaB/sAIOLIMe MPOrpaMMbl /i1 MHUKDPOKOHTPOJIJIEPOB; IIPUMEHSTh
KOMIIbIOTEDHble MOZeNN [/ OTIaJKW YIIPaB/SIOLMX IIpOrpaMM; HCII0/Ib30BaTh BCTPOEHHbIE B
MHKPOKOHTDOJIIED CPe/ICTBA XpaHeH!s 1 06paboTKM nHpopMarin

— BI3JeThb CII0COOHOCTBI0 CO3/jaBaTh yIpasJsiemMble TeXHU4ecKue OOBEKTHI.
¢byHKIMOHMpYOIMe Ha 6a3e MUKPOKOHTPOJIZIEPOB, a TakKke pa3pabaTbiBaTh yIpaB/stol{ye IPOrpaMMbl
JJ1s1 X (PyHKLIMOHUPOBaHUSI

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmune 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 102 102
Jlekuym 34 34
IIpakTryeckue 3aHITHS 34 34
JIabopaTopHble 3aHATHS 34 34
CamocrosiTenbHasi paboTta (Bcero) 78 78
OdopmiieHre 0TUETOB 10 JJabopaTOpHbIM paboTam 34 34
[TpopaboTKa JIEKIJMOHHOTO MaTepurasa 10 10
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 34 34
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Bcero (6e3 3k3ameHa) 180 180
ITogroTroBka M cZladya 5K3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTD Yac 216 216
3aueTtHble Eavnnipbl TpygoeMKoCTH 6.0 6.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

= | z | E
= g |t
& & G
T S a, = v <
= a o 8z 4 =
~ o @ s o9 s =
= S 3 & S 3 > 3
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI g 5 = 5 o @ S5
= £ 8 5 B3 &%
z = & ®mE&| g¢
5, © =
[=F lc:c (_EU
= O
1 | CrpykTypa u cneljuduyKauu 14 10 16 30 70 [TK-6
MUKPOKOHTPOJI/Iepa
2 |IIpyvHLMIIBI TIPOrPaMMUPOBaHUS 10 10 12 25 57 [1CK-3
MUKDOKOHTpOJIepa
3 |MHoroypoBHeBasi KOMIIbIOTepHas 10 14 6 23 53 ITK-6
MOZie/b B Cpefie MOZe/IMPOBaHUS
CL|eHap1eB
Nroro 34 34 34 78 180
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIUHBI (M0 JIeKIUAM)
Copep>kaHye pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabmuua 5.2 - CopeprkaHue pa3zienioB JUCLUTUIHH (TI0 JIEKLIHSIM)
V) L 5
& >
Haspasms pasgenos CopepykaHue paszesioB JUCLUIIIMHBI 110 : - 2 %
JIEKLIUSIM g g g
S8 g =
A o g2
= S
6 cemecTp
1 CtpykTypa 1 cieliudrKaluu VcrionHuTenbHbIe MEXaHU3MBI; 14 [TK-6
MUKPOKOHTpOJI/Iepa Ynpasnenue HHIVIM-reneparopamu,

CepBONPUBOJAMH, JIOTHYe CKUMHU
yCcTpoucTBaMy; [laTumky (AaTuvku Ha
3aMblKaHUe, JaTYMKK CIyYalHbIX Yucer,
aHaJIOrOBbIe M3MEepUTe/IN);
KoHduryparus KoHTposiepa u
yTpaB/ieHle nHULMaau3atmeii; Cesisb
KOHTpOJI/Iepa C KOMITbFOTEPOM 10 LLIMHe
USB; O6men uepe3 COM-miopr;
CrneranbHas (PyHKLMSI BBOJA
paguokaHana; VinTepdeiicHble CBSI3U C
IPyruMu KoHTposiepamy; Pabota ¢
VMH(pakpacHbIM KaHanom; Kanan
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roc/e/ioBaTeTbHOM Mepe/aun;
TabmuHoe rpeobpa3oBaHue
akkymyssatopa; FIFO-

Oydepsr; bydheprzoBaHHbIi 06MeH ¢
KOMITbIOTEpPOM uepe3 MHy USB;
[Noaseprkka KoMIljieKca reHepaTopoB U
u3mepuresieii; Pabora c EEPROM;
AHasnu3 HerlepuoAnYeCKUX LU(PPOBBIX
curHaioB; TouHasi yCTaHOBKa YaCTOThI
CUHXPOHU3aLU KOHTpostepa; ObmeH ¢
AT yepe3 PSI; NuTepdeiic c ayamno-
DAC; Onruueckuii uHTepdetic ¢
H3MepUTeTbHOM CUCTeMOM

Nroro 14
2 ITpuHUMIIBI IPOrPaMMHUPOBaHUS Crpykrypa cueHapus; KomaH/ bl Hauasia U 10 [ICK-3
MUKDOKOHTpOJL/Iepa OKOHYaHu# IpoLieccoB; KomaH/ bl

B3aUMOZENCTBYS C AAaTUYMKAMU U
WCIIO/THUTe/ISIMU; KoMaH/bl 0>KU/1aHuS;
CUHXpOHM3a1[Ksi TIPOLIECCOB C MOMOIIIbIO
MexaHH3Ma MoJIporpamm;
ApudmeTtrueckre v moOUTOBbIE
onepalyu; KoMroHeHThbl U3MeHeHust
TOpsiIKa BBITIOJIHEHHSI TIPOLeCCa;
[TepemeHHas-akKKyMyJ/ISITOP

Ntoro 10
3 MHoroypoBHeBasi KOMIIbIOTepHast CTpyKTypa MHOTOYpPOBHEBOM 10 ITK-6
MO/IeJIb B Cpejie MOZie/IMpOBaHus KOMMbIOTepHOU Mozenu; [TpuHLUIIbI
CLileHapueB TIOCTPOeHUs1 Mozierii 00beKTa

yIpaB/ieHUsi C UCTIOJTHUTETbHBIMU U
M3MepUTe/IbHBIMU YCTPONCTBAMY;
KomrnoHeHTHI /11 MOCTpOeHust
rpacduueckoro cueHapust; [IpuHIUIIbI
MOCTPOeHus1 rpapuuecKoro cLeHapus;
OTtnazxa cuieHapusi Ha KOMITbIOTEPHOU
Mo/ziesiu 00beKTa ynpasrieHusi; Ilopsiok
TMIPOLIMBKY CLieHapHsi B KOHTPOJIIEp;
Otnagka cueHapust; [ Iprmepsbl
MOCTpoeHus rpaduuecKrx ClieHapyeB

HToro 10

Wtoro 3a cemecTp 34

5.3. Pa3penbl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCrneurBaIUMHU (Mpe/bIyLMH)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKIUCIUIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIATIIMHBIL, [I/151
KOTOPBIX HE0OX0IUMO U3yueHHe

No HauMeHOBaHHe AUCLUIUIAH obecrieunBaroIMX U 00ecrieurnBaeMbIX
JVCLIUTITH
1 2 3
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[IpeaiiecTByroLye JUCLUATIIUHEI
1 BorunciuTenbHble MalllMHb], CUCTEMbI U CeTH + + +
2 TeopeTuyeckue 0CHOBBI /IEKTPOTEXHUKU U + 4 +
3/1eKTPOHHKA
3 Teopus aBTOMaTU4eCKoro yrnpasjieHus + + +
ITocnepyrolye JUCLUATITUHEI
1 3ammuTa BbITyCKHOM KBaMM(UKALMOHHOW paboThl,
BKJ/IIOUas IIOArOTOBKY K IIpoLieype 3alliuThl 1 + + +
TIpoLielypy 3all{UThbI
2 KomribroTepHoe MozieiupoBaHue CUCTeM + + +
3 OCHOBBI IPOEKTUPOBAHUS CUCTEM U CPeJCTB + N N
yIipaB/IeHUst

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIUTIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4

Tabmuia 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYeMBIX TIPU H3yueHUU
VICLIUTIJTUHBI
Buppl 3aHaTHM
35}
= B
< S g
~ | = O
& 5 o
= T T ="
= ) &=}
i = o o g
<] L T
& =1 5 3 = @opMBI KOHTPOJIA
E i O X <
= v ] =3 )
S = 5 = ®
N7 = ) )
> (= 3
< o @]
© O o
£ : :
= S
I1K-6 + + + + Ok3ameH, OTueT no
naboparopHoii pabote,
Ornpoc Ha 3aHaTUsIX, OTYeT
IO NIPaKTHKe
T[ICK-3 + + + + Ok3aMeH, OTueTt 110
naboparopHoii pabore,
OTueT no npakTUKe
6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUu 00yYeHHs
He npegycmorpeno PYII

7. JIabopaTopHBIA NMPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeeHo B Tabuie 7.1.
Tabnuiia 7. 1 — CozepskaHue 1abopaTopHbIX pabot

Ha3Banus pa3zenoB Copgep>xaHue 1abopaTopHbIX paboT

Tpyz0eMKOCTb,
q
dopmupyeMbie
KOMITeTeHLIUU

6 cemecTp

—_
D

[TIK-6

1 Crpykrypa u cneldrKalum ITocTpoenue crieHapueB C
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MHUKDOKOHTPOJI/Iepa

apudMeTHUe CKUMH U TIOOUTOBBIMU
onepaiusimu; [locTpoeHue cijeHapueB C
KOMaH/jaMu o>kuzianust; [loctpoeHue
ClieHapHsl B3aUMOJIeCTBUS C
HCTIO/THUTE/ISIMU (Ha TipuMepe cBeTodopa
); IlocTpoeHue clieHapust
B3aUMO/IeICTBUS C laTUYMKaMH (Ha
ripyuMepe 3/1eKTPOr3MepPUTeTbHOU
CHUCTEMBbI)

Nroro 16
2 ITpuHLMIIBI IPOrPaMMHUPOBaHUS [TocTpoeHue cLjeHapyeB C BeTB/IeHUSIMU U 12 [ICK-3
MUKPOKOHTpOJI/Iepa uK1amu; Pabora ¢ maccuBamu
Wcnonb3oBaaue FIFO-6ydepos;
Ntoro 12
3 MHoroypoBHeBasi KOMIIbIOTepHas 3anuch 1 uTeHre NHPOPMaLUH C 6 ITIK-6
MO/IeJTb B Cpe/ie MOZIe/TPOBaHUS EEPROM; IMonyuenure u 06paboTka
CLileHapueB pe3y/IbTaToB U3MepeHU!
Wroro 6
Wroro 3a cemecTp 34
8. IIpakTHUecKue 3aHATUSA
CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabiwuiie 8.1.
Tabmua 8. 1 — Cozep>kaHue NpakTUUeCKUX pabor
%) g =
B L =
3 = =
Z S
Ha3Banus paszesos Copep>kaHre IPaKTUUECKUX 3aHATHI § o = GE
=
=
2 s ¢
= S
6 cemecTp
1 CrpykTypa U criequyKanuu ITpuobpeTeHre HaBLIKOB PabOTHI C 10 [TIK-6
MUKPOKOHTPOJI/Iepa paryukamu, [ITMIM-reneparopamuy;
yrpaB/jieHue WHULMaau3aluen
MUKPOKOHTPOJI/IEPa; B3aUMOZelCTBHE
yepe3 COM-mopr; pabora ¢
vH(paKpacHbIM KaHaJioM;
ucrnonb3oBane EEPROM; ananu3
HerepuoAnYeCcKUX LU(PPOBBIX CUTHAIOM
Wroro 10
2 TIpyHLMIIBI IPOrPaMMUPOBaHUSA Hanucanue cuieHapueB B3aMO/eHCTBUS 10 | IICK-3
MUKPOKOHTpOJI/Iepa C JlaTYMKaMU Y UCTIO/THUTe/IbHbIMU
MexaHH3MaMU; CO3/laHye JIMHEeWHBIX U
pa3BeTB/IeHHBIX a/ITOPUTMOB;
CMHXPOHH3AaLM [POLIeCCOB B PeaJlbHOM
MaciTabe BpeMeHH; UCIIOIb30BaHUe
aKKyMYJ/IITOPHBIX ITlepeMeHHBbIX
Nroro 10
3 MHoroypoBHeBasi KOMITbIOTEPHasI [TpuHLUIIBI TOCTPOEHKEe MOojiesiel 14 [1K-6

Mo/iefTb B Cpejie MO/Ie/TMPOBAHUS
CLieHapreB

yTIpaB/sieMbIX 0ObEKTOB;

HCIIOJTHUTEJ/IbHBIX Me€XdHHU3MOB,
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V3MEepUTEe/bHBIX YCTPOUCTB;

TporpamMM C UX OT/IaJIKOM Ha
KOMITbIOTEPHBIX MOZEJISIX;

dhopMupoBaHue Mogiesielt YIIpaB/sOIIUX

NporpaMMHpOBaHre MUKPOKOHTPOJIJIEPOB

HToro

14

Wtoro 3a cemecTp

34

Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

9. CamocrosiTesibHas1 pabora

tabmumme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTIbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITETEHIIUH
A g s
= S
S = =
o & v T
Buapl camocTosiTeIbHOM s > o
Ha3Banus paszenos g7 = @opMBbI KOHTPOJIS
9] g g
paboTbl S) g g
=S a =
o, e 2
= S
6 cemecTp
1 Crpykrypa u ITogroroBka K 10 |TIK-6 Onpoc Ha 3aHATHSIX,
crieriupUKaIuu MpaKTUYe CKUM 3aHSATUSIM, OrtueT 1o abopaTopHOM
MUKDOKOHTPOJUIepa ceMHHapam pabore, OTueT 1Mo
TPaKTHUK MeH
ITpopaboTKa JIeKIOHHOTO 4 pa e, JK3ame
Marepuasa
OdopmiieHre 0TUETOB TI0 16
nabopaTtopHbIM paboTam
Ntoro 30
2 IIpuHUUIIBI [ToaroroBka K 10 |TICK-3 OrTueT 1o 1abopaTopHOM
TPOrpaMMHPOBaHUS MpaKTUYe CKUM 3aHATUSM, pabore, OTueT 1Mo
MUKDOKOHTPOJI/Iepa ceMHHapam MpakTHKe, JK3aMeH
[TpopaboTKa /eKLIMOHHOTO 3
Marepuasa
OdopmeHue O0TUETOB T10 12
naboparopHbIM paboTam
Ntoro 25
3 MHoroypoBHeBas ITogroroeka K 14 |TIK-6 Otuet 0 1abopaTopHO
KOMIbIOTepPHasi MOJle/Tb B | TIPAKTAYeCKUM 3aHSATUSIM, pabote, Jk3ameH
cpezie MO/Zle/TMPOBaHUS ceMHHapam
HapueB
clieHapue ITpopaboTKa JIeKIMOHHOTO 3
Marepuasa
OdopmiieHre 0TUETOB TI0 6
nabopaTtopHbIM paboTam
Ntoro 23
Wroro 3a cemecTp 78
IToaroroBka K 3k3aMeHy / 36 OK3aMeH
3ayeTy
Ntoro 114
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basiibHbIe OLIEHKU [/l 37IEeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
Ornpoc Ha 3aHATUSAX 5 5 5 15
Otuer 110 J1Tab0OpaTOPHOM 5 10 10 25
pabore
Otuer no npakrtuke 10 10 10 30
WToro makcumym 3a 20 25 25 70
repuop
JK3aMeH 30
Hapacraroym utorom 20 45 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% OT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OainoB Ha fgaty KT 2

11.3. ITepecuer cyMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie

11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D( )
OBJIETBOPUTEBHO
3¢ Y ) 65 - 69 A P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey#OB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. OcHOBBI MHKpoOTMpolieccopHoi TexHUKU [Tekct]: yuebHoe mocobue / FO.B. Hosukos, I1.K.
CkopoboraroB. - M.: VHTepHeT-YHuBepcuter VHdopmaumoHHbIX TexHosmorui, 2012; M.: BMMTHOM,
2012. - 358 c. (Hamuuue B 6ubmoreke TYCYP - 10 3k3.)

2. MukponpolieccopHble ycTpoiicTBa U cucTeMbl [TekcT] : pyKOBOACTBO K OpraHu3aLiid
camocrosiTesibHOM pabotel / B. B. PycanoB, M.IO. IlleBeneB ; MuHucTepcTBO 00pa30oBaHUsi U HayKu
Poccurickonn  ®epepauyy, TOMCKHMM TOCYJapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIIpaBleHUS U
paauno31eKTpoHuKY, Kadeapa npoMbliiieHHON 3/1eKTpOHUKMU. - Tomck : TYCYP, 2012. - 91 c. (Hanuuue B
oubmoreke TYCYP - 40 3k3.)

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. Opranu3zaiyss MUKpOTPOIIeCCOPHBIX CUCTeM : YueOHoe rocobue ayst By3oB / I. W. [IoHOB ;
MunuctepcTBo oOpasoBanust Poccuiickori depepanun, MOCKOBCKMM (H3UKO-TEXHUYECKUA WHCTHUTYT
(rocygapcTBeHHBIM yHUBepcUTeT). - M.: M®TU, 2000. - 159[1] c. (Hamuume B 6ubmoreke TYCYP - 42
9K3.)

2. PaspaboTka ycTpoWCTB Ha MHMKPOKOHTposuiepax AVR: miaraem ot "vaiiHuUKa" 70 mpodu
[Tekct] : camoyuutens / A. B. Benos. - CIT6. : Hayka u Texauka, 2013. - 528 ¢ (Hanuuue B OubIMoTeKe
TYCYP -1 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. O6sa3arenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. TlporpaMmupoBaHHe TIPOMBIIUIEHHbIX KOHTPO/UIEPOB: MeToAnyeckre yKa3aHUsl TI0
TIPOBe/IeHUI0  J1TabOpaTOpHBIX paboT s CTYAeHTOB, OOyJaroI[UXCsi 10 HarpaBIeHWI0 TOATOTOBKU
15.03.06 "MexarpoHuka u pobototexHuka" / AutunuH M. E. - 2016. 7 c. [OnekTpoHHbIN pecypc] -
Pexxum poctyma: https://edu.tusur.ru/publications/5911, gara obparrenus: 27.01.2017.

2. IlporpaMMupoBaHMe TIPOMBILITIEHHBIX KOHTPO/IZIEpOB: MeToAuueckue yKa3aHUs 110
BBITTOJIHEHUIO CTYZeHTaMH CaMOCTOsATesIbHOW paboThl / AHTunmH M. E. - 2016. 4 c. [DneKTpOHHbBIN
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/5912, nata obparenus: 27.01.2017.

3. MopgenvpoBaHue cucteM: MeTonudeckre yKa3aHHs 0 BBITIOJHEHUIO TPAKTUYeCKUX pabor
pist crygenToB 230100 «MHbopmaTrKa ¥ BblUuMC/IUTe/bHas TexHuka» / [TaHacenko E. A. - 2012. 13 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2205, mara obGpatueHus:
27.01.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCO0OUA AJISA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZMUeCKHe MaTepHUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 00yUaroIuxcs
W3 YKC/jia WHBAJU/IOB TPEJOCTaB/sIOTCA B (pOopMax, aJJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(POPMaI[UH.

Ji/1s1 UL ¢ HapyIeHUsIMU 3PeHusI:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

J/1 MLy ¢ HapyLIeHUsIMH C/TyXa:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOM (popme.

J/1s1 MLy ¢ HapyLUIeHWsIMY OINOPHO-/{BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/1eKTPOHHOTO [I0KyMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. google.com, atmel.com
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI

7Sl TIpOBe/leHUs] TIPAaKTUYeCKUX (CeMMHApPCKWX) 3aHSATHM WCMO/b3yeTcss ydeOHasi ayauTOpus,
pacrosiokeHHast 110 azipecy 634034, Tomckast obacth, . Tomck, BepiuminuHa ynuia, A. 74, 1 stax, ayj.
122. CoctaB obopygoBanusi: YueOHasi Mebenb; Jlocka MarHUTHO-MapKepHasi -1mT.; KommyTtatop D-Link
Switch 24 port - 1mT.; Kommbstorepsl knacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -10 .
Vcrionb3yeTcst JIMI[EH3MOHHOE TIporpaMMHOe obecrieueHHe, TMakeTbl Bepcuedd He HWKe: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2, Cpesa MHOTOYPOBHEBOTO KOMIIBIOTEDHOTO MO/Ie/TMPOBAHUS  ClieHapUeB;
koHTposiiep X-Robot. VmeeTcsi momeleHUst [jiss XpaHeHWs W TIPOGHUIAKTHUECKOTO O0O0C/TyKUBaHUS
yueOGHOro 060py/I0BaHMSI.

13.1.3. MarepuanbHo-TeXHHUYeCcKoe obecreyeHue /jisi 1ab0paTopHBIX pador

NSl TIPOBe/IeHUs] TIPAaKTUUYeCKUX (CeMHHAPCKWX) 3aHSATHM WCIO/b3yeTcs ydeOHasi ayAuTOpHs,
pacrionokeHHas1 o azipecy 634034, Tomckast o6actk, . ToMck, BepmmnuHa ynuua, 1. 74, 1 aTax, aya.
122. CocraB obopyzmoBanusi: YuebHasi mebesnb; [locka MarHUTHO-MapkepHasi -1mrt.; KommyTarop D-Link
Switch 24 port - 1mT.; Komnbtorepsl kiacca He Hwke [I9BM INTEL Celeron D336 2.8I'T1. -10 .
HWcronb3yeTcsi JIMIIEH3MOHHOe TIpOorpaMMHOe obecrieueHre, TakeTbl Bepcved He Hike: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2, Cpega MHOTOypOBHEBOTO KOMITbIOTEDHOTO MO/e/IMPOBaHUsl  ClieHapueB;
koHTposiiep X-Robot. VmeeTrcs momeleHUst [jiss XpaHeHUs U TIPOMUIAKTHUECKOTO OO0C/Ty)KUBAHUS
yue6HOro 060pyI0BaHUS.

13.1.4. MaTepua/IbHO-TEXHHYECKOe 00ecrieyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[ns camocTosiTeTbHOM paboThl MCTONB3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kacc),
pacrioniokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopygoBanusi: yueOHast Mebesib; KoMIibioTephl Kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T. -
4 1wT.; KoMmmnbloTepsl TofKatoueHbl K ceti MHTEPHET u obGecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
MH(pOpMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOE 00ecnedyeHre JUCIMITTHHBI /I JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUIVIMHEI ijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUEeHUs].

[Ipu o00yuyeHMH CTY[I€HTOB C HapPyWeHUsIMH CJyxa TIpeJyCMOTPEHO UCIIOb30BaHUe
3BYKOYCH/IMBAIOIIe anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyrUX TeXHUYeCKHUX CpeJCTB
nipreMa/mepeiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax fjisi CTyZEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyYeHUsi [jis CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM 0O0yuyarOTCs CTYAeHTbl C HapyllleHHeM cyxa, 000pymoBaHa
KOMITbIOTEDHOM TEeXHHKOW, ayJUOTeXHUKOM, BU/IEOTEXHUKOMW, 3/IeKTPOHHOU [JOCKOW, MY/JIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHUH CTY[€HTOB C HAPYLIEHHWAMH 3PeHHUSIMM TIPeJyCMOTDPEHO WCII0/Ib30BaHUE B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPHUSX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WU C/aii/ja Ha 9KpaHe) Mpu MOMOLLY BUZe0yBeIuunuTesnen /s yJareHHoro mpocMoTpa.

[Tpu 0OyuyeHHUH CTYJEHTOB C HApYIIeHUSIMH OMOPHO-JBUraTe/IbLHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHBbIE YCTPOMCTBa BBOZAa MH(GOpMALMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repejjaun
yueOHOM MHGbOpPMaLMK B JOCTYIHBIX (opMax AJisi CTYAIE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUraTeIbHOTO
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arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe Tpe6oBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzeHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/I0CTaB/IeHHUe 3aflaHus C MCIOb30BaHKEM CypoTepeBoa.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bOopMaLuu:

Jns I ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jinsi iun ¢ HapylueHUusIMM CJIyXa:

B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (popme.

JIist d1 ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 anfapara:
- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

HPI/I HEO6XO,Z[I/IMOCTI/I AJId o6yqa}oumxc51 C MHBAJIMAHOCTBIO MpoLeaypd OLeHUBAHHSA Ppe3y/IbTAaTOB
O6yquI/IH MOXET ITPOBOAWUTHECA B HECKOJIBKO 3TdIIOB.

CornacoeaHa Ha noprane Ne 11928 13



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CuHTe3 ynpaB/iflIUX NPorpaMM MUKPOKOHTPo/I/IepoB Ha Mopesax (I'TI03)

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
HanpasnenHocTs (1ipo¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHue B HHGOPMaMOHHBIX TEXHO/IOTUAX
dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— poueHT Kad. MuCA T'anmxka T. B.
— 3aB. Kadenpoii kadh. MuCA [Imutpues B. M.

OK3aMeH: 6 ceMeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

KOMILJIEKCHBI /11 CUCTEeMHOI'O aHa/Ii3d U CMHTe3ad

CJIOXKHBIX CUCTEM

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1CK-3 CTI0COOHOCTD TTPOEKTUPOBATh TEXHUUECKHE HomxkeH 3HaTb CTPYKTYpy U
CpezCTBa yIipaB/IeHUst crieliupUKaIii MUKPOKOHTPOJI/IEPOB,
[1K-6 CrI0COOHOCTBIO CO3/]aBaTh MPOTrPAMMHbIe TIpUHIHIIEL COS/AAHMI YIHPABIAIOLIX

TIPOrpaMM; MeTOJUKH HCTIO/Tb30BaHUS
Cpe/iCTB KOMITbIOTEPHOTO MO/Ie/IUPOBaHMUS
JJ1s1 OT/IAJKHU YTIPABJISFOILX TIPOTPaMM /ISt
MHUKDOKOHTDOJIJIEPOB;

[omkeH ymeTb (pOPpMHUPOBaTh
yTIpaBJISIFOLIME TIPOTPAMMBI JIJIsT
MHUKPOKOHTDOJUIEPOB; TIPUMEHSITh
KOMITbIOTepHbIE MOJIe/U /151 OT/IafiKU
YTIPABJISIFOLUX TTPOTPaMM; MCIOTb30BaTh
BCTPOEHHbIEe B MUKPOKOHTDOJIJIEP CPe/iCTBa
XpaHeHUst ¥ 00paboTKu uHbOopMaluy;
[omkeH BnazieTh CIOCOOHOCTHIO CO371aBaTh
yTipaB/isieMble TEXHUYeCKHe 00BeKTHI.
(byHKIMOHUPYIOIIMe Ha Oa3e
MHUKDPOKOHTDOJIIEPOB, a TaKxKe
pa3pabarkiBaTh yTpaB/IsIOLIMe TTPOTPAMMBI
21t X (DYHKIIMOHUPOBaHMUS;

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdIldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/iax
r3yuaemMoi 06/1acTu ¢
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWUH, | 3aBeplleHue 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBAaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX
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3a/a4u

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenuusa IICK-3
[ICK-3: criocobHOCTh MPOEKTUPOBATh TEXHUUECKHE CPe/ICTBA YIIPAB/IeHUsI.
st popMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAroB. DTamnbl JOPMUPOBaHUS
KOMITeTEeHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpPeACTBa OLeHWBAHMS
npe/icTaB/eHbl B Tabnutie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

TIPUHLIUIIBI CO3JaHUS
YTIPaBJISIOIIUX TIPOTPAMM,
SIBJISTFOLL[AXCST MOJIeJISIMU
HMH(OpMaI[MOHHBIX
cuCTeM; MpaBua
TIO/IK/TFOUeHUST
MUKPOKOHTpOJI/Iepa K
TeXHUUeCKUM CPeZICTBaM
yTpaBaeHust

MUKPOKOHTPOJIJIEPOB C
WCTI0/Tb30BaHUEM
COBpEMEeHHbBIX
KOMITbIOTEPHBIX
TeXHOJIOTUM; CO3JjaBaTh U
MIPUMEHSITh
KOMITbIOTepPHbIE MOJle/n
VMH(GOPMaI[MOHHBIX CUCTEM
JU1s1 OTNafiK1
yTPaB/SIFOLIUX TIPOrpaMM
JJ1s1 MUKDOKOHTDOJITIEPOB;
MPOEKTUPOBATh
TeXHUUeCKHe Cpe/iCTBa
yTpaBieHust

CocraB 3HaThb Y™meTb Bnagets
ConeprkaHue O0600111eHHY0 CTPYKTYPY | pOpMHpPOBaTh CpefiCTBAaMH
3TaroB U crieljubuKaru yTpaB/ISOIIHE KOMITBFOTEPHOT'O
MUKPOKOHTPOJIJIEPOB; TIPOTPaMMBI [IJIsI MO/Ie/TUPOBAHUS 1151

Ljesiell TIOCTPOeHUs U
OT/Ia[IK{ YTIPaBJISIIOIINX
Tporpamm Jist
MHUKDPOKOHTDOJITIEPOB,
B3aUMO/IEMCTBYIOLIUX C
TeXHUYe CKUMH
Cpe/iCTBaMM yTpaB/eHus;

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* [logroroBka u crada
5K3aMeHa / 3aueTa;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroToBKa u cpava
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
pabora;

Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLleHMBaHNsA * OrtueT Mo TpPaKTHKE; * OTueT MO NPaKTUKe; * OrtueT Mo TMpPaKTHKe;
e OK3aMeH; * DK3aMeH; * OK3aMe€H;

dopMynMpoBKa TIOKa3aTe/ell W KpUTEpUEeB OI[eHWBaHUSl [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmumie 4.
Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OminuHo * 000011[eHHYIO * (hopMHUPOBaTh * Cpe[CTBaMH

(BbICOKMI YPOBEHB)

CTPYKTYPY, Ha3HaueHue
BCeX ee MOJy/iel U Bce
creliuUKaIvu
MHUKDOKOHTDOJIJIEPOB; BCe
TIPUHLIUTIBI CO3JjaHUsT
YTIPaBJISTFOLLX

yTpaB/IsItoLLHe
MIpOrpaMMBbI Ji7is
MUKPOKOHTPOJIJIEPOB C
VICTI0/Tb30BaHUEM
COBpPEMEeHHbIX
KOMITbIOTEPHBIX

KOMITbIOTEPHOTO
MO/eTMPOBAHUS JJ1s
BBITIOJTHEHUSI BCEX ITArloB
TOCTPOEHUS U OT/IaAKU
yTPaB/ISIFOIIUX TIPOrpaMM
ISt
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OZIHOTO MOJYJISl WJTH XOTSI
ObI of1HY crierudUKaIIo
MUKDOKOHTDOJIJIEDA; ;

JJIsT MUKPOKOHTPOJL/IEPOB
C IpUMeHeHueM
COBpEMEHHBIX
KOMITBbIOTEPHBIX
TeXHOJIOT UM
MO/Ie/TUPOBAHUS; ;

Iporpamm;; TeXHOJIOTU MHKDPOKOHTPOJIJIEPOB,; ;
MOZIe/TMpOBaHUsA U
MpOrpaMMHpOBaHMs;;
Xopoo (6a3oBelii | ¢ 060GLIEHHYO * (hopMHpOBaTh U * CpefCTBaMH
YPOBEHb) CTPYKTYPY, Ha3HaueHue TeCTUpPOBATh OTJe/bHbIE KOMIIbIOTEPHOI'O
HEKOTOPBIX ee MOAiy/iel, a| OJIOKM YTIpaBIsIOLIX MOJIe/TMpOBaHUA [IJIs
TaK>Ke HeCKOJIbKO Nporpamm Jis BBITNIO/THEHUST HEKOTOPBIX
crietrrKaLmii MHKPOKOHTPOJI/IEPOB C 3TaroB ITIOCTPOEHUS WA
MHKDPOKOHTPOJIJIEPOB; HCII0/Ib30BaHUEM OT/IaZKH YIPaBJISIOLIINX
psiz, TIPUHLIUIIOB COBPE€MEHHBIX IIpOrpamMm J1J1st
CO3[laHMs YNPaB/IAIOIIUX | KOMIBIOTEPHBIX MHMKDPOKOHTPOJIJIEPOB,; ;
Iporpamm; ; TeXHOJIOTUU
MO/e/IMpOBaHN; ;
YOB/I€TBOPUTENIBH | ¢ TIPUMEPHYIO * TeCTUPOBAThb * cpexacTBaMu
0 (IOpOroBbIi 00600111eHHYI0 CTPYKTYDY, | OTZAe/bHble O/10KU KOMIIEFOT@PHOI0
YPOBeHb) Ha3HaueHue XOTs Obl YTIPABJIAIOLIMX TIPOrpaMM | MOJeTUPOBAHMS /11

BBLITIOJIHEHUSI O/THOTO U3
3TAroB OT/IA[KA
YTIPaBJISOLIUX TIPOTPaMM
ISt
MHUKDOKOHTDOJITIEPOB; ;

CJ/IOXKHBIX CUCTEM.

2.2 Komnerennus ITK-6
[TK-6: criocoOHOCTBIO CO3/1aBaTh TIPOTPAMMHBIE KOMIUIEKCHI ZIJIi CUCTEMHOTO aHalu3a U CUHTe3a

st bopMUpOBaHKUST KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. JTarbl GOpMUPOBaHUS
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/eHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3yeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 5 — Orarbl

MO/Ie/TUPOBaHUs /151
OT/IaZIK! YTIPaBJISTFOLL{UX
MIPOTPaMM JIJist
MUKDOKOHTPOJIJIEPOB

BBITTOJTHEHUS
YTIPaBJISIOIIUX MPOrPaMM
MHUKPOKOHTPOJIJIEPOB

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue MeTOAUKHU CO3/IaHus U VICTI0/Tb30BaTh BCTPOEHHBIE | CIOCOOHOCTHI0
3TaroB WCTIO/Tb30BaHUSI MOZIeTiel ¥ | B MUKPOKOHTPOJIIEP pa3pabarsiBaTh
MPOrpaMMHBIX CpeiCcTBa XpaHeHUsl U yTipaBisieMble
KOMILIEKCOB 00paboTku 1 HHPOPMALY | TEXHIUUECKHe 00beKTHI,
KOMIIbIOTEPHOT'0 [J1s1 CO3/laHus U (byHKLMOHUPYIOLLME U

OCYILIeCTBJIATh U3 Iy CKO-
Hasla/louHble paboTsl, a
TaKKe CpeiCTBaMU U
MeTO/laMH CO3/laHus
MIPOrpaMMHBIX
KOMIUIEKCOB [IJ1s1
CUCTEMHOIO aHa/m3a u
CHHTe3a CJIOKHBIX CUCTEM

Bupp! 3aHaTHM

* IIpakTrueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTodTenbHas
pabora;

* IloaroroBka u caua

* [lpakTuueckue
3aHSTUS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocrTosiTe/ibHast
pabora;

* IloaroroBka u caua

 JlaboparopHbie
3QHSTHS;

* CamocTosTe/bHast
pabora;
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5K3aMeHa / 3a4eTa;

5K3aMeHa / 3aUeTa;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* Ortyet no

naboparopHoii pabore;
* Onpoc Ha 3aHATHsX;
* OrTuer 1o NpPaKTUKE;

* Otyer no

naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* OTueT no MpakTHKe;

* Otuet no
naboparopHoii pabore;
* OrtueT Mo TMpaKTHKe;
* DK3aMeH;

* DK3aMeH; e 3DK3aMeH;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHUBAHMSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OT1nnyHo * MeTO/IUKH * Co3/aBaTh U * CIOCOOHOCTBHIO

(BBICOKMI YPOBEHbD)

WCTIO/Ib30BaHUsI Mo/iesieit
Y CPeZICTB
KOMTIHFOTEPHOTO
MO/Ie/TUPOBAHUS [IIs
OT/IaZIKU YTIPaBJISTFOLIX
TIPOTPaMM IJist
MUKDOKOHTDOJITIEPOB;

TIPUMEHSITb MOJIeJ/T!
MH(POPMaLMOHHBIX
CHUCTeM [I7IsI TIOCTPOeHHsI
Y OT/IaZIKY YTIPAB/ISFOLIIX
TIPOTPaMM 1Jisi
MHUKDPOKOHTPOJIIEPOB;
WCTI0J/Ib30BaTh
BCTPOEHHbIE B
MHUKDOKOHTDOJIIEP
CpeCTBa XpaHeH!Us 1
06paboTku nHpopmalu
IJIs1 CO3/IaHus U
BBITTO/THEHUS
YTIPABJISIFOLUX TPOTPaMM
JJist
MHUKDPOKOHTPOJIIEPOB;

pa3pabarbiBaTh U
TeCTUPOBATh
yrpaB/isieMble
TeXHUYeCKHe 00LEKTHI,
(YHKLMOHUPYIOIIHE TIOf
yTpaB/IeHUEM
MHUKDPOKOHTPOJIJIEPOB, U
OCYIIIeCTBISTh BCE BU/IBI
My CKOHA/1a/J0UHbBIX
pabor;

Xopotiio (6a30BbIit

¢ HEeKOTOphIe MeTOAHUKH

¢ HCII0/Ib30BaThb

¢ CriI0COOHOCTEIO

TIpoOrpamm Jist
MHUKDPOKOHTPOJI/IEPOB;

YPOBEHb) VICTI0/Ib30BaHUs MOJle/iel | BCTPOEHHbIEe B BBIIIOJ/IHATE HEKOTOPEIE
WU CpesCTB MHUKPOKOHTPOJI/IEP BU/IbI paboT 10
KOMIIbFOTEPHOI'O CpeficTBa XpaHeHUs UIU pa3paboTke 1
MoZie/TupOBaHus [/ 06paboTku nH(pOpPMalK | TeCTUPOBAHUIO
OT/IaJ KU YIIPABJIAIOILIUX [JIS1 BBITIO/THEHUS YIIPaB/IsieMbIX
Iporpamm JJist YIIPaB/ISAIOIUX IIPOTPAaMM | MUKPOKOHTDPOJI/IepaMHu
MHKPOKOHTPOJI/IEPOB; OIS TeXHUUYeCKUX 00LEKTOB, a
MHUKPOKOHTPOJIJIEPOB; TaK)Ke HEKOTOphIe BUJbI
IIyCKOHA/1aJ0OYHbIX
pabor;
YnoBneTBOpUTeIbH | o OJIHY U3 MeTOAUK * HCII0JIb30BaTh * CIIOCOOHOCTBIO
o (HOPOFOBbIﬁ HCTI0/Nb30BaHMs CpeCTB BCTPOEHHLIE B BEITIO/THATH
YPOBEHbB) KOMIIbIOTEPHOI'O MHKPOKOHTPOJLIED TeCTHPOBAHUE
MoZe/IupOoBaHu /I CpeAcTBa XpaHeHus yIIpaB/sseMBbIX
OT/IaJKHU YIIPAaBJIAIOIIUX vHbopMaluu 1npu MUKPOKOHTPOJ/IEpAMU

BBITOJTHEHUH
YHpaBJISIOLUX IPOrpaMM
Jib)i:
MUKDPOKOHTPOJI/IEPOB;

TeXHHUYeCKHUX O6’beKTOB;

AedaTe/JIbHOCTH,

XapaKTepU3yIoILIUX 3Tarlbl

3 TunoBble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHbIX 3a/iau 00y4YeHUs! UCIIO/b3YHTCS TUIIOBble KOHTPOJIBHbIE
3aflaHuUsI WK WHbIe MaTepHasbl, HeoOXoAUMble AJIsT OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa

CornacoeaHa Ha noprane Ne 11928

(l)OpMI/IpOBaHI/IH KOMI'IETEHL[I/II\/JI B TIIponecce OCBO€HHA

18



oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 TeMBbI 0NIPOCOB Ha 3aHATHAX

— UWcnonHurtensHble  MexaHU3Mbl;  YnpasneHue I M-renepatopamy, CepBOIIPUBOJAMY,
JIOTUYeCKUMM YCTpOMCTBamy; JlaTuMky (ZaT4vkKuM Ha 3aMblKaHWe, [aT4vKu C/y4YyauHbIX YuCell,
aHasoroBble u3Mepurtenu); KoH@urypanusi KOHTpo/slepa M ymopaBjieHWe HWHuLuanu3anueli; Cs3sb
KOHTpOJI/Iepa ¢ KoMibioTepoM 110 imHe USB; O6men uepe3 COM-miopt; CrieljuasibHasi GyHKI[USI BBOZA
paguokaHana; VHTepdeiicHble CBs3U C pyrMMHU KOHTposuiepaMu; Pabora ¢ MH(QpaKpacHbIM KaHa/iOM;
Kanan mocnenoBaresibHOM — miepemaun;  TabmuuHoe — mpeoOpa3oBaHue — akkymysnsitopa;  FIFO-
Oydepbr;Bydepr3oBannbiii  00MeH ¢ KomribloTepoM uepe3 1mHy USB; Tlogzep)kka KOMILIeKca
reHepatopoB u u3Mepwuresei; Pabora ¢ EEPROM; AHanmu3 HermepuoAWyecKuX LH(POBLIX CHUTHAJIOB;
TouHast yCTaHOBKa 4aCTOThl CHHXPOHH3alMM KOoHTposuiepa; O6men c AILIIT uepe3 PSI; Mutepdeiic c
ayauo-DAC; Ontuueckuii uHTepdelic ¢ usMepuTenbHON CUCTEMOMN

3.2 JK3aMeHallMOHHbIE BOIIPOCHI

— MHcnonnutenbHble  MexaHu3Mbl  YripasjeHue [IIMIM-reHeparopamu, CepBOIPUBOLAMY,
JIOTMYeCKUMU yCTporcTBaMu JlaTunku (JaTuMKy Ha 3aMbIKaHUWe, JaTUMKW CTy4YalHbIX UMCesl, aHaJI0rOBbIe
usMeputenn) KoH@urypalyss KOHTposjiepa M yIpaBlieHHWe WHULManu3auyeidi CBsi3b KOHTpoOJiepa C
kommboTepoM 10 mMHe USB O6men uepe3 COM-niopt CrienasibHasi (GyHKIUSI BBOJla pa/iMOKaHasa
WHTrepdeiicHbie CBs3M C JpYyrMMU  KOHTpossiepamud Pabora ¢ wHGpakpacHeIM KaHajioMm KaHan
Toc/eoBaTe/IbHOM  Tiepefaud  TabmuuHoe — mipeobpa3oBaHue — akkymyssitopa  FIFO-Oydepsr
BydepusoBaHHbIii 00MeH ¢ KomribioTepom udepe3 muHy USB IMopjep)kka KOMIUIEKCa TeHepaTopoM U
usmeputesieii JIAPM Pabora ¢ EEPROM AnHanmu3 HernepuoAuuecKux LUAMPOBBIX CUTHaaoB TouHas
yCTaHOBKA YaCTOThl CUHXPOHHU3aI[uu KOHTposuiepa Oomen ¢ ALIIT uepe3 PSI Uutepdeiic ¢ ayano-DAC
OnTtuueckuii uHTepdeiic C H3MepuTenbHOU cucteMot CTpykTypa cueHapusi KomaHgbl Havana u
OKOHYaHus npoueccoB KomaH bl B3aMMOZIEMCTBYUS C JaTYMKaMy U UCTIOJHUTeIIMUA KoMaH/Ibl 0XKUJaHUs
CuHXpOHU3al|sl TPOLECCOB C TIOMOIIbI0 MeXaHu3Ma MojrnporpaMMm ApudmeTtrueckre U MoOHUTOBbIe
ornepai KoMITOHeHTHI W3MeHeHHs1 TOpsiKa BbINOMHEHUs TMpouecca CTpyKTypa MHOIOypPOBHEBOM
KOMTIBIOTepHON Mojiesii [IpUHLIUTIBI TOCTPOEHUs MOZie/Ii 00beKTa yrpaB/ieHus] C UCTIOTHUTeTbHBIMUA U
M3MepHUTe/IbHbIMU yCTPOWCTBAaMU KOMITOHEHThI /11 TIOCTPOeHUsI Tpauueckoro crieHapust [IpuHLIMIIBI
noctpoeHusi rpadudeckoro cueHapusi Omiagka CIeHapuss Ha KOMIBIOTEPHON Mojenu oObekTa
ynpasneHus Ilopszok MpowyvBKYU clieHapusi B KoHTposulep OTnazka cueHapus IlpuMepsl nmoctpoeHust
rpauyecKux cljeHapueB

3.3 Bonpocs! /11 NOATOTOBKM K NPAaKTHYeCKHM 3aHATHAM, CEMUHApaM
— TlpuobpereHne HaBLIKOB paboThl C gartuvkamu, [I[IMIM-reHepaTopamu; yIipaBeHHe
VHULIMau3alyeli MUKPOKOHTpoJUIepa; B3auMmojeilictBrue uepe3 COM-mopt; paboTa ¢ MH(paKpacHbIM
KaHasioM; rcrnonb3oBaHue EEPROM; aHany3 HerlepruonuyecKuX LU(PPOBbIX CUTHAIOM
— Hanmcanue cuieHapyeB B3aMMOZEUCTBUS C JaTYMKaMM U MCIIOJHUTEIbHBIMHA MeXaHHW3MaMU;
CO3/laHue JIMHEMHBbIX W Pa3BeTB/IEHHbIX a/ITOPUTMOB; CUHXPOHM3ALUs TIPOLIECCOB B peasibHOM MaciiTabe
BpeMeHU; UCII0/Ib30BaHNe aKKyMY/IATOPHBIX IlepeMeHHbIX

3.4 TemblI 1a00paTOpPHBIX padoT

— TlocTpoeHue crieHapyeB C apu(MeTHUeCKMMH U TIOOMTOBBIMHU oOmepalusMu; IlocTpoeHue
CLileHapueB C KOMaHZamu oxuzanus; [locTpoeHue clieHapusi B3auMOZEUCTBUS C MCIIOJIHUATENSIMH (Ha
npuMmepe cBetodopa); [locTpoeHue clieHapusi B3auMOJENCTBUS C JaTydkamMu (Ha TIIpUMepe
3/1eKTPOM3MEPUTE/IbHOM CUCTEMBI)

— TlocTpoeHue clieHapueB C BeTBIeHUsIMU M LMKIamu; Pabora ¢ maccuBamu Vcronb3oBaHue
FIFO-6ydepos;

— 3amuch v urenre nHpopmaru ¢ EEPROM; [Monyuenne 1 06paboTKa pe3ynbTaToB U3MepeHH

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yueHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasbl, OMNpEAeSAIOIIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (W/IM) OIbITA [eATe/bHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHoO . 12 paboueii IpOrpamMMBI.
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4.1. OcHoBHas UTeparypa

1. OcHoBBI MHKpOIIpOLleCCOpPHOM TexHWKHU [Tekct]: yuebHoe mocobue / FO.B. Hosukos, I1.K.
CkopoboraroB. - M.: VnTepHeT-YHuBepcuter VHpopmaumoHHbIX TexHosmorud, 2012; M.: BMIHOM,
2012. - 358 c. (Hanmuue B 6ubmmoreke TYCYP - 10 3k3.)

2.  MukpomnpoiieccopHble yCTpoiicTBa U cucTteMbl [TekcT] : pYKOBOJCTBO K OpraHU3aluu
camocTtosTe/bHOM pabotel / B. B. PycanoB, M.IO. IlleBeneB ; MUHHCTEPCTBO 00pa30BaHHs U HayKU
Poccuiickon  ®epeparuy, TOMCKMM TOCYZapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/lIeHUS U
paaro31eKTpoHuKY, Kadeapa rnpoMbiiiieHHON 3/1eKTpOHUKM. - Tomck : TYCYP, 2012. - 91 c. (Hanuuue B
oubmioreke TYCYP - 40 3k3.)

4.2. lonosHMTe/IbHAA IMTeparypa

1. Opranu3zaiuss MUKpPOIpPOLIeCCOPHBIX CUCTEM : YuebOHoe rocobue st By3oB / I. V1. JIoHOB ;
MunucTtepcTBo obpa3oBanusi Poccuiickoii ®ezepaiyi, MOCKOBCKUM (DU3UKO-TEXHUUECKUM WHCTUTYT
(rocygapcTBeHHBIM yHUBepcuTeT). - M.: M®TU, 2000. - 159[1] c. (Hamuune B 6ubnvoreke TYCYP - 42
9K3.)

2. Pa3paboTka yCTpOWCTB Ha MHUKpPOKOHTpo/iepax AVR: Iaraem ot "uaiiHMKA" [0 TIpodu
[Tekct] : camoyuutens / A. B. Benos. - CII6. : Hayka u Texauka, 2013. - 528 ¢ (Hanuuue B 6ubmmoTeke
TYCYP -1 35k3.)

4.3. Obs3aTe/IbHBIE YUeOHO-MeTOoJHYeCKHe MoCco0us

1. TlporpamMmupoBaHHe TIPOMBIIUIEHHbIX KOHTPO/UIEPOB: MeToAnyeckre yKa3aHUsl TI0
TIPOBe/IeHUI0  J1TabopaTOpHBIX paboT [Jjis CTyAeHTOB, OOyYaroL[UXCsi T0 HarpaBIeHU0 TOATOTOBKU
15.03.06 "MexarpoHuka u poboTtotexHuka" / AutunmH M. E. - 2016. 7 c. [OnekTpoHHBIN pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/5911, cBO6OIHBIIH.

2. IlporpaMMupoBaHMe TIPOMBILIIEHHBIX KOHTPO/IZIepoB: MeToAuueckue yKasaHUs 110
BBLITIOJTHEHUIO CTYZleHTaMH CaMOCTosATebHOM pabotel / AHtunuH M. E. - 2016. 4 c. [OneKTpoHHbIH
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/5912, cBoOOAHBI!.

3. MogenvpoBaHue cucteM: MeToiudeckre yKa3aHWs 0 BBITIOJHEHUIO TMPAKTUYeCKUX pabor
pnst crypenToB 230100 «MHpopmaTrKa ¥ BeIlUuMC/IUTe/IbHas TexHuka» / [lanacenko E. A. - 2012. 13 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2205, cBo6oAHbIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI
1. google.com, atmel.com
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