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/IepoB Ha mojennax (I'T1I02)

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 2014 roza

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

OuctmniviHa «CuyHTe3 yIpaB/siiOLIMX INPOrpaMM MMKPOKOHTposulepoB Ha Mogensx (I'TIO2)»
(F1.B.[1B.8.2) oTHOCHTCS K 610Ky 1 (BapriaTMBHAsI 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. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

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

— [TICK-1 cmocobHOCT coO3#aBaTh Mofend  WH(POPMALMOHHBIX  CUCTEM, HCIO/b3Ys
KOMITbIOTE€PHbIE TEXHOJIOTHH;

B pesynbrare usyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3Harb CrTpykrypy U crequduKalud MHUKPOKOHTDO/UIEPOB, TPUHLMIBI  CO3[aHUS
YIPaB/SIOIMX MPOrpamMM; MeTOAUKU HCII0/Ib30BaHUSl CPe/ICTB KOMIIbIOTEPHOIO MOZENIUPOBAaHUS /IS
OT/Ia/IKU YTIPaBJISIOLIKX IIPOrpPamMMm /1Jisi MUKPOKOHTPOJIEPOB

— yMmeTb (HOpPMUpPOBaTh YMpaB/SIOL[Me TPOrpaMMbl [/ MUKPOKOHTDOJ/IEPOB; TPUMEHSTH
KOMITBIOTEDHbIE MOZeIN Ui OmIaJKA YIPaB/ISIOIIMX IPOrpaMM; MCIO/Ib30BaTh BCTPOEHHbIE B
MUKDOKOHTDOJIJIEp CPe/ICTBa XpaHeHust M 06paboTku nHbopMaLu

— BIajeThb CITOCOOHOCTBIO CO3/,aBaTh ynpas/siemMble TeXHUYeCKHe OOBEKTHI.
(GbyHKUMOHMpYIOIMe Ha 6a3e MUKPOKOHTPOJIEPOB, a Tak)Ke pa3pabarhiBaTh YIIPaB/IsOLIMe TIPOTrPAMMBI
JJ1s1 X (PyHKLIMOHUPOBaHUS

4. O0beM AMCHUIIMHBI M BU/ABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI COcCTaByisseT 6.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 102 102
Jlekiun 34 34
[IpakTrueckue 3aHATHUS 34 34
JlabopatopHble 3aHSTHS 34 34
CamocTositenibHast paboTta (Bcero) 78 78
OdopmiieHre 0TYETOB 10 J1TabOpaTOpHBIM paboTam 34 34
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 10 10
[ToaroroBka K MpakTUUeCKUM 3aHSITUSIM, CEMHUHapam 34 34
Bcero (6e3 sk3ameHa) 180 180
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IToaroToBka u c/1aua 5K3amMeHa / 3aueTa 36 36

OO0111ast TPYJ0EMKOCTB Yac 216 216

3aueTtHble Eavnnnbl TpygoeMkocTH 6.0 6.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIMIUTAHBI M BUBI 3aHSITUN

= = £
£ 5 ©
= 3 g - v
= s = gz z 5
< o Y s o g =
= S o = S 2 > T
Ne HasBanus pa3zenoB JUCLIUIIIMHBI %r 5 = 5 o @ =
S| £ | 8| 5|8z B&F
c g 5 RmEg g
e, \=} =
= £ | A
O
1 |CrpykTypa u criequdpuKaLuu 14 10 16 30 70 [ICK-1
MUKPOKOHTpOJIepa
2 |IIpyHLMIIBI TPOrPAMMUPOBAHUS 10 10 12 25 57 [ICK-1
MUKDPOKOHTpOJIepa
3 | MHoroypoBHeBasi KOMIIbIOTepHas 10 14 6 23 53 [ICK-1
MO/IeJIb B Cpejie MOZe/IMpOBaHUs
CLileHapueB
Utoro 34 34 34 78 180
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[UsIM)
4 3 E
s E
HasaHus pasenon CopeprkaHuve pas/iesioB JUCLUATIIMHBI M0 : - § %
JeKLUSIM g g 2
S8 g =
Al o 2
= ©
6 cemecTp
1 CtpykTypa U criequdyKauuu VcrionHuTenbHbIe MEXaHU3MBI; 14 ICK-1
MUKPOKOHTPOJI/Iepa Ynpasnenue IHIVIM-reneparopamu,

CepBONPUBOJAMH, JIOTHYeCKUMHU
ycTporicTBamy; JlaTuvky (aTuMKy Ha
3aMblKaHue, JaTYNKU CITydYalHbIX Yucel,
aHaJIOrOBbIe M3MEepUTeIN);
KoHcuryparus KoHTposiepa u
yripaB/ieHle nHULanu3atueii; CBsizb
KOHTpOJI/Iepa C KOMITBFOTEPOM 10 LLIMHe
USB; O6men uepe3 COM-niopr;
CrnenanbHas (QyHKLMSI BBOJA
pajuokaHana; VinTepdeiicHble CBsi3HU C
IpyruMH KOHTposiepamu; Pabota ¢
vH(pakpacHbIM KaHanom; Kanan
roc/e/ioBaTeIbHOM Mepe/aun;
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TabnuuHoe rpeobpa3oBaHue
akkymysisitopa; FIFO-

Oydepsi; Bydhepu3oBaHHbIi 0OMeH C
KOMIIbIOTepOM uepe3 muHy USB;
[Mopaeprkka KOMIJIeKCa reHepaToOpoB U
usmepurtesieli; Pabora c EEPROM,;
AHanus HernleprouyeCcKuX LH(POBBIX
curHaioB; TouHast yCTaHOBKa YaCTOTbI
CUHXPOHM3ALUK KOHTposuiepa; O6MeH
ALIT yepe3 PSI; UnTepdeiic ¢ ayamo-
DAC; Onrtrueckuit uHTepdeiic c
W3MepUTEeIbHOM CUCTEMOU

Nroro 14
2 TIpyHLUIIBI TIPOrPaMMUPOBaHUS Crtpykrypa creHapusi; Koman bl Hauana u 10 [ICK-1
MHKDPOKOHTpOJL/Iepa OKOHYaHUs NpoLjeccoB; KomaHb!

B3aUMOZENCTBYSA C AaTYMKaMU U
ycrosiHuTeNIIMY; KoMaHzb! oxkuzianus;
CuHHXpOHM3aLUs TIPOLIECCOB C ITOMOILLBIO
MexaHH3Ma NOJIIPOrpamMm;
ApudmeTtrueckre v moOUTOBbIE
ornepanuy; KomnoHeHTbl M3MeHeHus
TIOPsI/IKa BBITNIOJIHEHUS TIPOLiecca;
[TepeMeHHas-aKKyMyJ/ITOP

Nroro 10
3 MHoroypoBHeBasi KOMIIbIOTepHas CTpyKTypa MHOIOYpOBHEBOM 10 [ICK-1
MO/JieJIb B CpeJie MOZe/IMPOBaHus KOMIIbIOTepHO! Mozeny; [IpuHLunbI
CLieHapyeB TIOCTPOEHHsT MOJie/T 00beKTa

yIpaB/ieHNUs C UCTIOJTHUTEIbHBIMU U
H3MepUTEe/IbHBIMU YCTPOMCTBaMHU;
KoMrioHeHTBI /151 TOCTPOeHUst
rpacduueckoro cieHapust; [I[puHIUIIBI
TOCTpOeHUs1 TpauuecKoro cljeHapus;
OTnajka cueHapysi Ha KOMIbIOTEPHOU
Mo/iesii 00beKTa yrnpaBieHusi; [1opsijok
TPOLLMBKY CLieHapusi B KOHTPOJLIEp;
Ortnagka cuenapus; [ Ipumepsl
nocTpoeHusi rpaduuecKrx ClieHapueB

Wtoro 10

Wroro 3a cemecTp 34

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCHIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIIyIuMKu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.
Tabsura 5.3 - Paszgesnbl AUCIUTUTUHBI M MEXIUCIIUTITAHAPHBIE CBSI3U

Ne pa3zenoB AaHHOW JUCLIATLIMHBI, /151
KOTOPBIX HE00X0IUMO H3yueHue

Ne HaumeHoBauue JUCLUATIIVH 06e CIeuyrBaromux 1 O6ecnqu/IBaEMbIX
AWCHUITINH
1 2 3

[peniecTBytoOLMe AUCLUTIIMHBI
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BbruncimTesibHbIe MalllMHbl, CUCTEMBI U CeTH +
2 TeopeTnyeckre 0CHOBBI 3JIEKTPOTEXHUKU U .
3/IeKTPOHHUKA
3 | Teopust aBTOMaTnueckoro yrnpas/eHus +
[Tocnepyrouye AUCLHATIIMHBL
1 3aluTa BeITyCKHOM KBa/TM(PUKAITMOHHOM paboTHI,
BKJIIOYasi MOIFOTOBKY K IpoLieAype 3allUThl U + + +
TIPOLIeAYPY 3allUThI
2 KommnbrotepHoe MozenMpoBaHue CUCTeM + +
3 OCHOBBI POEKTUPOBAHUS CUCTEM U CPe/CTB + 4 +
yTpaB/ieHUs

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBIX NMPHU U3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUPYEMbIX TPH H3yUEHWHW JUCLIMIUIMHBI, U BUJOB 3aHATHN
TipeZicTaBeHo B Tabsurie 5.4

Tabmuma 5. 4 — CooTBeTCTBUe KOMIETeHLM W BU/OB 3aHATHM, (OPMHUpPYeMBIX TpU H3yueHUU
VCLIUTITUHBI
Buabl 3aHaTHI
3}
= =
< S S
= & = =)
& & o
| = oo a.
= T &=}
T < o o g
[<F)
= = g 3 = dOopMBI KOHTPOJIS
E = 5 = 5
3 = 5 2] =
N S 5 S
> aQ 3
x4 ) @]
© ta) o
z 2 :
= S
T[ICK-1 + + + + Ok3aMeH, OTuert 110
naboparopHoii paboTe,
Ornpoc Ha 3aHaTUsIX, OTYeT
IO NTpaKTHKe

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yyeHHus
He npegycmotpeno PYII

7. JTaGopaTopHbIA MPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBeieHo B Tabmuiie 7.1.
Tabsuia 7. 1 — CopeprkaHue j1abopaTOpHBIX paboT

V) ¢ =
= 2 =
3 = 0
= £ 5
6 6 = 2 e
Haspanwst paszenos Cogeprxkanue nabopaTtopHbIX padboT g S
=
& g =
2 o O
= o
6 cemecTp
1 CtpykTypa U criequdyKauuu ITocTpoenue ciieHapueB C 16 ICK-1
MUKPOKOHTPOJI/IEpa apu(mMeTHUeCKUMHU Y TTIOOUTOBLIMU
onepauysamu; ITocTpoeHue cLieHapyeB C
KOMaHZaMu oxkuganus; [loctpoeHue
CLieHapusi B3aUMO/IeHCTBUS C
WCTIOJTHUTE/ISIMU (Ha TipuMepe cBeTodopa
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); ITocTpoeHue clieHapus
B3aMMO/IECTBUS C laTYMKaMU (Ha
rpyuMepe 3/1eKTPOr3MepUTeTbHOU
CUCTEMBI)

HToro

16

2 [IpyUHLUIIBI TIPOTPAaMMUPOBAHUS
MUKPOKOHTpOJI/Iepa

[TocTpoeHue crieHapUeB C BETBIEHUSIMU U
[[UK/1aMH; PaboTa c MaccuBamMu
Wcnonb3oBanue FIFO-6ydepos;

12

Htoro

12

[ICK-1

3 MHoroypoBHeBasi KOMIIbIOTepHast
MO/IeJIb B Cpejie MOZie/IMpOBaHus
CL|leHapueB

3anuch 1 ureHre WHPOPMALUH C
EEPROM,; [Monyuenue u o6paboTka
pe3y/bTaToB M3MepeHUi

HToro

[ICK-1

Wtoro 3a cemecTp

34

8. [IpakTHyecKue 3aHATHS

CopeprkaHye MpaKTHUeCKUX paboT nprBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCKUx paboT

Hassanus paszenos

Copep>kaHre paKTUUeCKUX 3aHATUI

TpyzoeMKOCTb,
q

dopmupyembie
KOMITeTeHLIUU

6 cemecTp

1 CrpykTypa u criequdyKauuu
MUKPOKOHTpOJI/Iepa

[TprobpeTeHre HaBLIKOB pabOTHI C
paruukamu, IIIMIM-reneparopamuy;
ynpas/ieHue WHULanu3anuen
MHKDOKOHTPOJI/IEpa; B3aUMOZelCTBHe
yepe3 COM-miopT; pabota ¢
VMH(paKpacHbIM KaHaJ/oM;
ucrosib3oBanue EEPROM; aHanus
HerepuonYeCKUX LIUPPOBLIX CUTHAIOM

—_
()

HToro

10

[ICK-1

2 T1pyHLUIIBI TPOTPaMMUPOBAHUS
MUKPOKOHTpOJL/Iepa

Harvicanue clieHapyieB B3aUMOZeNCTBUS
C AAaTYMKaMU U UCTIOTHUTE/IbHBIMU
MexaHU3MaMU; CO3/laHre TMHeNHBIX U
pa3BeTB/IEHHbIX a/IFOPUTMOB;
CHUHXPOHH3a1Us1 TIPOLIECCOB B peaibHOM
MaciuTabe BpeMeHH; UCTIOIb30BaHUE
aKKyMY/ISITOPHBIX ITepeMeHHbIX

10

HToro

10

[ICK-1

3 MHoroypoBHeBasi KOMIIbIOTEpHas
MO/JeJIb B Cpejie MOZe/IMpOBaHus
CLieHapyreB

[TpyHLMIIBI TOCTPOEHKEe MOZesel
yTIpaB/isieMbIX 0OBEKTOB;
VICTIO/THUTE/IbHBIX MeXaHU3MOB;
V3MEepUTEe/IbHBIX YCTPOWCTB;
(dbopmHpoBaHue Mojiesiell YIIpaB/sioILUX
MporpaMM C UX OT/IaJKOW Ha
KOMIIbFOTEPHBIX MO/JIeJISIX;
NporpaMMHpOBaHre MUKPOKOHTPOJIJIEPOB

14

[ICK-1
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HToro

14

Wroro 3a cemecTp

34

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EeMKOCTh U (hopMUpyeMble KOMITeTeHLIWH TIpe/JCTaB/eHbl B

tabmuie 9.1.

9. CamocrosiTesibHast padora

Tabnura 9.1 - Bugibl caMocTosiTesTbHOM paboThl, TPYI0EMKOCTb U (JOPMHUpPYeMble KOMITeTeHLIUH

4 L
5 z S
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwus pa3nenoB S = DOpMBI KOHTPOJIS
paboThI 3 § 4
=S a =
o o 2
= o
6 cemecTp
1 Crpykrypa u [Togroroeka K 10 |TICK-1 Ornpoc Ha 3aHATUSIX,
crieLiupUKaLuu MPaKTUUeCKUM 3aHSITHUSIM, Ortuet 110 1abopaTopHOM
MUKPOKOHTpOJI/Iepa ceMuHapaM pabore, OTueT 1Mo
ITpopaboTKa JIeKIMOHHOTO 4 TIpaKTHKe, JK3aMeH
Marepuasna
OdopmreHue 0TUETOB T10 16
naboparopHbIM paboTam
Wtoro 30
2 ITpuHUMDBI [ToaroroBka K 10 |TICK-1 Ortuet 110 1abopaTopHOM
MpOrpaMMHpPOBaHUS MPaKTUUeCKUM 3aHATHSIM, pabore, OTueT 1o
MHKDPOKOHTpOJL/Iepa ceMuHapaMm MpaKTUKe, JK3aMeH
[TpopaboTKa JIeKLIMOHHOTO 3
MaTepuana
OdopmiieHre 0TUETOB TI0 12
nabopaTopHbIM paboTam
Utoro 25
3 MHoroypoBHeBast IToaroroBka K 14 |IICK-1 Ortuer 10 J1labopaTOpHOM
KOMITbIOTepHAasi MOZie/ib B | IPAKTUUeCKUM 3aHSITUSIM, pabore, DK3ameH
cpefie MOZe/IMpOBaHus ceMuHapaM
ClieHapues [TpopaboTKa eKIIMOHHOTO 3
Marepuasna
OdopmreHue 0TUETOB T10 6
naboparopHbIM paboTam
Wtoro 23
Wtoro 3a cemecTp 78
IToaroroBka K 3k3aMeHy / 36 OK3aMeH
3aueTy
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)

CornacoeaHa Ha noprane Ne 11859 9




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, nara obparenus: 26.01.2017.

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: 26.01.2017.

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:
26.01.2017.

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.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
CuHTe3 ynpap/M0IUX IPOrpaMM MUKPOKOHTPO/1epoB Ha mojesnnx (I'T102)

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 2014 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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IICK-1 CrIoCcoOHOCTDL CO3/]aBaTh MO/IE/TH
HMH(GOPMAI[MOHHBIX CUCTEM, UCTIO/b3YSI
KOMITbIOTEPHBIE TEXHOIOTUM

HomxkeH 3HaTb CTPYKTYpy U
crieLUKaii MUKPOKOHTPOJI/IEPOB,
TIPUHLUIIBI CO3aHUS YTIPAB/ISFOIINAX
TIPOrpaMM; MeTOJUKH HCTIO/Tb30BaHUS
Cpe/iCTB KOMITbIOTEPHOTO MO/Ie/IUPOBaHMUS
JJ1s1 OT/IAJKHU YTIPABJISFOILX TIPOTPaMM /ISt
MHUKDOKOHTDOJIJIEPOB;

[omkeH ymeTb (pOPpMHUPOBaTh
yTIpaBJISIFOLIME TIPOTPAMMBI JIJIsT
MHUKDPOKOHTPOJIJIEPOB; TTPUMEHSITh
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

ITokasarenu u
3HaThb Y™meTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
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3a/a4u

TeXHOJIOI'1Hn.

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus IICK-1
[ICK-1: crmocobHOCTh CO3/jaBaTh MOZe/I MH(POPMAIIMOHHBIX CHUCTEM, UCTIONb3ysl KOMITbIOTEPHbIE

st hopMUpOBaHKsT KOMIIETEHIIMH HEOOXOAMMO OCYILeCTBUTD Psifi 3TArOB. JTaribl HOpMUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

TIPUHLIUIIBI CO3[aHUST
YIPaBJSIOLIUX MPOTPaMM,
SIBJISIFOLLIUXCS] MOJe/ISIMU
HMH(MOPMaI[MOHHBIX
CUCTEM; METOUKHU
WCI0/Ib30BaHUsI Mojie/iel U
CpeJCTB KOMITbIOTEPHOTO
MO/Ie/IMPOBaHUS J1JIs
OT/Ia[IKU yTPaBJ/ISTIOLIUX
rporpamm Jjist
MHKDPOKOHTPOJI/IEPOB

MHUKPOKOHTPOJIJIEPOB C
HCTI0/Th30BaHUEM
COBPEMEHHBIX
KOMITBFOTEPHBIX
TEeXHOJIOTH; CO3/1aBaTh 1
TIPUMEHSITh
KOMITbIOTE€PHBIE MOJIe/TH
WH(POPMAI[MOHHBIX CUCTEM
JUTS OT/IaZIKH
YMPaBJISIOIIUX MPOrPaMm
JUTS MUKPOKOHTPOJI/IEPOB;
HCTI0/Th30BaTh BCTPOEHHEIE
B MHUKPOKOHTPOJI/IED
Cpe/iCTBa XpaHEHUS U
06paboTku 1 nHMOpMAaIH
JIUISI CO3JaHUS U
BBITIOJTHEHHSI
YMPaBJISIOIIUX MPOrPaMm
MHUKPOKOHTPOJIJIEPOB

CocraB 3HaTb YmeTb Bnanets
CopepxaHue O0600111eHHYO CTPYKTYPY | hOpMHpPOBaTh CcpeACcTBaMU
3TaroB U criedUKaIiu yTpasJsoLe KOMITbIOTEPHOT0
MUKPOKOHTPOJIJIEPOB; MPOrpamMBbl ZJ1st MOZIe/TUPOBaHUA JJ1s1

1ie/ieli TOCTPOeHUs U
OT/IaZIK! YTIPaBJISTIOLUX
TIPOTPaMM Jist
MHUKPOKOHTPOJIJIEPOB;
CII0COOHOCTBIO
pa3pabaThiBaTh
yTipaBJ/isieMbie
TEXHUUECKHEe 00bEKTHI,
(GYHKLMOHUPYIOLME U
OCYILIeCTBJIATL U3 MyCKO-
HasaIouHbIe paboThI

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* [logroroBka u caua
JK3aMeHa / 3aueTa;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloAroToBKa u cpava
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSITHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* Otyet no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHsX;
* Otyer 10 NpaKkTUKe;
* DK3aMeH;

* Otyer no
naboparopHo# pabore;
* Onpoc Ha 3aHATHUSX;
* OTyer Mo MpakKkTHKe;
OK3aMeH;

* Ortuet o
nabopatopHoii pabore;
* OrtueT Mo TMpPaKTHKe;
* OK3aMe€H;

dopMynMpoBKa TIOKa3aTesiell U KpuUTepreB

Tabsuie 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPUH OLIEHMBAHWA KOMIIETEHIMKM Ha 3TdlldX

OLl€HUBaHUA ,ELEIHHOﬁ KOMITIeTeHIIMM TIpUBEAE€HA B

CocraB

3HaTb

YmeTb

Bnagets

CornacoBaHa Ha noptane N2 11859

16




OmmuHo
(BBICOKMI YPOBEHb)

* 000011IeHHYIO
CTPYKTYpY, Ha3HaUeHHe
BCEX ee MOJy/el U BCce
crnierfidUKaIun
MHUKDPOKOHTPOJIJIEPOB; BCE
TIPUHLIUIIBI CO3/]aHUs
YTIPaBJISIOLUX
IIPOrpaMM; METOAMKH
WCTIO0/Ib30BaHMsT MOJie/eit
Y CPeZICTB
KOMITBIOTEPHOT'O

MO/Ie TUPOBAHMS [I7Is
OT/IaZIKK YTIPaBJISIOLUX
TIpOrpamMM JiJist
MHUKPOKOHTPOJIJIEPOB ;

* (¢popmupoBaTh
yTIpaBJISIOLIHE
TIPOTPaMMBI [IJIsT
MHUKPOKOHTDOJIJIEPOB C
WCTIO/Tb30BaHUEM
COBpPEMEHHBIX
KOMTITBFOTEPHBIX
TeXHOJIOTUM
MOJIeJTAPOBAHUS U
TIPOTPAMMHPOBaHMSI;
CO3/IaBaTh ¥ IPUMEHSITh
MoZiesTu
WH(POPMaI[HOHHBIX
CHCTEM [I7Isl IOCTPOEHUSsT
Y OT/Ia/IKU YTIPABJISIOIIAX
TIPOTPaMM /15t
MHUKDPOKOHTDOJIIEPOB;
WCTI0/Ib30BaTh
BCTPOEHHbIE B
MHUKDPOKOHTPOJIIED
Cpe[CcTBa XpaHeHUs 1
06paboTku nHpopmMaru
JJIs1 CO3/IaHUS U
BBITTO/THEHMUST
YTPaBJISAIOLMX TIPOrPaMM
JIst
MHUKDPOKOHTDOJIIEPOB;

* CpeicTBaMH
KOMITBIOTEPHOTO
MOZIe/TAPOBAHUS /IJ1ST
BBITIO/IHEHUSI BCEX JTArloB
MOCTPOEHUS U OT/IAIKU
YTIPaBJISIOLIUX TIPOrPaMM
ISt
MHKDOKOHTPOJITIEPOB;
CTIOCOOHOCTHIO
pa3pabaTeiBaTh U
TeCTUPOBAaTh
yTipaBJisieMble
TeXHUUECKUe 0ObEKTHI,
(yHKIMOHMPYIOLLME O/
yTpaB/IeHHEM
MHUKDOKOHTDOJIJIEPOB, U
OCYIIIeCTB/ISTH BCE BU/IBI
MyCKOHa/a/[0YHbIX paboT

b

Xopotiio (6a30BbIii

* 00001IeHHYIO

* (opmupoBars 1

* Cpe/CTBaMU

YPOBEHb) CTPYKTYpY, Ha3HaUeHHe TeCTUPOBATh OT/I/IbHbIE | KOMIIbIOTEPHOTO
HEKOTOPBIX ee MOjiy/iel, a| OJIOKM YTIpaB/IstOIX MO/IeTMPOBAHUS IS
TaK)Xe HeCKOJTbKO TIPOTPaMM J1Jist BBITIO/THEHUSI HEKOTOPBIX
crierduKaryii MUKDPOKOHTPOJIJIEPOB C 3TaroB MOCTPOEHUS WU
MHUKDPOKOHTDOJIIEPOB; WCII0/Ib30BaHUEM OT/IaZIK! YTIPaBJISIFOIIAX
psiJ| IPUHILUTIOB COBPEMEHHBIX MpOrpamm Jijist
CO3/IaHUsI YTIPABJISIOIIMX | KOMITbIOTEPHBIX MHUKDPOKOHTPOJITIEPOB;
MpOrpamMM; HEKOTOPbIE TEXHOJIOTHH CMOCOOHOCTBIO
METOIUKH MO/Ie/TUPOBAHUS; BBITIO/THSITH HEKOTOPbIE
WCIIO/Thb30BaHUs MOJie/iel | TPUMEHSITb MOJIe/TN BU/IbI PabOT 110
WIH CPEJ/ICTB WH(POPMAI[MOHHBIX pa3paboTke 1
KOMITBIOTEPHOTO CHUCTEM JIJIs IOCTPOEHUsSI | TeCTUPOBAHHUIO
MO/Ie/TUPOBAHUS [IIst Y OT/1a/IKU YTPABJISIONINX | YIIPAB/ISIEMbIX
OT/Ia[IKU YTIPAB/ISIOIIAX | MPOTpPaMM [ijist MHKDPOKOHTPOJIIEPaMH
TIPOTPaMM IJist MHUKDPOKOHTPOJIJIEPOB; TeXHUUECKUX 00BEKTOB, a
MHUKDOKOHTDOJIIEPOB; UCITI0/Th30BaTh TaK>Xe HEKOTOPbIE BU/IbI

BCTPOEHHbIE B Ty CKOHA/Ia/[OYHbIX
MUKPOKOHTPOJLJIED pabor;
Cpe/iCTBa XpaHEHUS U/
06paboTku nHpopmarm
JJTS1 BBITTOJTHEHMST
YTPaBJ/ISIFOLUX MPOrPaMM
JJist
MUKDOKOHTPOJIIEPOB;
YIOB/IETBOPUTE/IBH | * TIPUMEPHYIO * TeCTUPOBATh * Cpe/CcTBaMH
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o (TIoporoBbii
YPOBEHD)

000011IeHHYI0 CTPYKTYDY,
Ha3HaueHue XOTs ObI
OJIHOTO MOJYJISl UJTH XOTSI
ObI of1HY crienudUKaIUIo
MHKPOKOHTPOJIIepa;
OZIVH U3 TIPUHIIUITOB
CO3/IaHUsl YTIPABJISIOIUX
TIPOTrpaMM; OJJHY U3
METOZMK UCII0/Ib30BaAHMUS
CPe/ICTB KOMIIbIOTEPHOTO
MO/Ie/TUPOBAHUS JIJ1s1
OT/IaZIKK YTIPaBJISIOLIUX
TIpOrpaMM [iJist
MHUKDPOKOHTPOJIJIEPOB;

OT/Je/bHbIe OIOKU
yTPaBJISIOLUX TIPOrPaMM
JJIsT MUKPOKOHTPOJI/IEPOB
C TIPUMEHeHHEeM
COBpEMEHHBIX
KOMTIBFOTEPHBIX
TEeXHOJIOTUM
MO/Ie/TUPOBAHUS;
TIPUMEHSTb MO/IE/TH
WH(POPMAI[HUOHHBIX
CUCTeM J1sI OT/IaIKU
YTPaBJISIOLUX TIPOrPaMM
JUTST
MHUKDPOKOHTPOJIJIEPOB;

KOMITBFOTEPHOTO
MOZIe/TAPOBAHUS JIJ1ST
BBITIOJTHEHUS OTHOTO U3
3TaroB OT/IaKU
YTPaBJISIOLUX TPOrpaMM
JUIST
MHUKDPOKOHTPOJITIEPOB;
CITI0COOHOCTBIO
BBITTO/THATH
TeCTHPOBAHHE
yTpaB/IsIeMbIX
MHUKDPOKOHTPOJI/IEpaMH
TeXHUYECKUX 00BLEKTOB;

WCTI0/Ib30BaTh
BCTPOEHHbIE B
MUKDPOKOHTDOJIIED
CpeZiCTBa XpaHeHUsI
vH(dOopMalu npu
BBITIOJTHEHUU
YTIPaBJISIOLIUX TIPOTPaMM
IS
MHUKDPOKOHTDOJIJIEPOB;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHble MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa
[eSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIETEHLIMH B TpoOLlecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeYIOIIeM COCTaBe.

3.1 TembI ONIPOCOB HA 3aHATHUAX

— MWcrnonnurtenbHble MexaHW3Mbl;  YrpasieHue [IINM-reHepatopaMu, CepBONPUBOAMH,
JIOTUYeCKUMM yCTpOMCTBamM; [laTuMky (JaTuMKuM Ha 3aMblKaHWe, J[aTYMKW CAy4yalHbIX YuUCel,
aHasioroBele u3Meputenu); KoH@urypaiysi KOHTpossiepa M ympaBjieHWe HWHULManu3aueii; CBs3b
KOHTpOJI/iepa ¢ KoMibioTepoM 110 1iimHe USB; O6men uepe3 COM-miopt; CrieljuasibHas GyHKI[US BBOZA
paguokaHana; VHTepdelicHble CBSI3U C JPYTMMH KOHTposuiepaMu; Pabota ¢ wH(dpakpacHbIM KaHa/IOM;
Kanan mocnenoBarensHoW — mepemaud;  TabnuuHoe — mpeoOpa3oBaHue — akkymyssitopa;  FIFO-
Oydepsr;Bydepr3zoBannbiii  06MeH ¢ komribloTepoMm uepe3 1mmHY USB; TIlogzepskka KoMmIuiekca
reHepaTopoB u u3Mepuresei; Pabora ¢ EEPROM; AHanu3 HemepuoAWvyecKUX LM(GPOBLIX CHUTHAJIOB;
ToyHast ycTaHOBKa 4aCTOThl CHHXpOHHU3alu KoHTposuiepa; O6men c ALl uepe3 PSI; utepdeiic c
ayano-DAC; Ontruueckuid UHTepdeiic ¢ U3MepUTebHOM CUCTEMOM

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

— MHcrnionnurtensHble MexaHu3Mmbl — Yripaenenue [LIIMM-reHeparopamMu, CepBOINPUBOLAMU,
JIOTUYeCKUMU YCTpPOHCTBaMu JlaTunKu (JaTuMKy Ha 3aMbIKaHHWe, JaTYMKW CIy4YalHbIX YMCesl, aHaJI0rOBbIe
u3Meputenu) KoHdurypanusi KOHTpossiepa W yIpaBjieHue WHULManu3auvedd CBsisb KOHTpoJIiepa C
kommbioTepoM 10 mmHe USB O6men uepe3 COM-nopt CrierasibHas (GYHKIUS BBOJa pajMOKaHasa
WutepdeiicHble CBSI3W C APYrdMH KOHTposiiepamMd Pabora ¢ wuHbpakpacHeIM KaHaioMm Kanan
nociefoBaTesibHONM  mepefaur  TabmuuHoe — mpeoOpa3oBaHuWe — akkymyssitopa  FIFO-Oydeps
bydeprzoBanHbiii 06MeH ¢ KommbioTepoM depe3 1mmHy USB Tloajepskka KoMIUIeKCa TeHepaTopoM H
usmepureneii JIAPM Pabora ¢ EEPROM AHanu3 HemnepuofuuecKuX LM(POBLIX CUrHa/ioB TouHast
yCTaHOBKA YaCTOThI CHHXPOHM3aI[uu KoHTposiepa O6meH ¢ AIITT uepe3 PSI MnTtepdetic ¢ aynno-DAC
OnTuueckuii uHTepdeiic c u3MepuTe/nbHOM cucteMoit CTpykTypa clieHapuss KomaHbl Havasma u
OKOHUaHus nporeccoB KomaH/ bl B3aMMOZEHCTBUS C JaTuMKaMu U UCTIOJTHUTeIsIMHA KoMaH bl 0)KUJaHUst
CHHXpPOHHM3alsl TIPOLIECCOB C TIOMOIIBI0 MeXaHW3Ma ToArporpaMm ApudmeTndyeckre W TOOUTOBbIE
orepaiu KoMIOHeHTbI W3MeHeHHWs TOpsiika BbIMOAHeHUs1 mpoilecca CTpyKTypa MHOIOypOBHEBOM
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KOMITbIOTEPHOM Mozieny [IpUHIMITEI TOCTPOeHUsT Mozie/id 00beKTa YIIpaB/IeHHs C MCIOHUTETbHBIMUA U
M3MepUTe/IbHBIMU YCTPOWCTBaMU KOMITOHEHTHI [/ 1OCTpoeHUst rpaduueckoro cieHapust [IpUHIMITBI
nocTpoeHusi rpaduueckoro creHapusi OTnafka CLeHapUssT Ha KOMIIbIOTEPHOW Mofenn o0bekTa
yrpasieHusi [1opsiZloK MpOIIMBKY clieHapusi B KoHTposulep OTnazka creHapusi [IpyMepsl mocTpoeHust
rpaduuecKux ClieHapreB

3.3 Bonpocs! A/1s1 NOATOTOBKH K NPAKTUYeCKHM 3aHATHUAM, CeMUHapaM
— IlpuobpereHre HaBBIKOB paboThl ¢ Jaruvkamu, [LI[IVMIM-reHepatopamu; ympaB/ieHUe
VHWLIMAM3alyell MUKPOKOHTpOJUIepa; B3aumogeiictBue uepe3 COM-mopt; paboTa ¢ WH(paKpacHbIM
KaHasoM; ucnonb3oBanue EEPROM; aHanu3 Henepuoguueckux LK(POBBIX CUTHATIOM
— Hanucanue cuieHapyeB B3aMMOZEUCTBUS C JaTYMKaMM U UCIIOMHUTENbHBIMA MeXaHW3MaMU;
CO37laHHe JIMHEeMHBIX Y Pa3BeTB/IEHHBIX aJITOPUTMOB; CHHXPOHM3ALMs MTPOLIeCCOB B peasibHOM Maciirabe
BpeMeHH; UCII0/Ib30BaHre aKKyMYJ/IATOPHBIX [lepeMeHHbIX

3.4 Tembl /1a0OpaTOPHBIX padoT

— TlocTpoeHue crieHapvieB C apu(MeTHUeCKMMH W TIOOMTOBBIMHU oOmeparusMu; IlocTpoeHue
CLileHapyeB C KOoMaHJamu oxuzanus; [locTpoeHue clieHapusi B3auMOZEUCTBUS C UCIIOJHUTENSIMHU (Ha
nipumepe cBeTodopa); IlocTpoeHue cljeHapusi B3auMOJENCTBUS C JaTuydkamMu (Ha TIpuMepe
3/1eKTPOM3MEPUTEIbHOM CUCTEMBI)

— TlocTpoenue crieHapyeB C BeTBJAeHMSIMH M IMK/i1aMu; Pabora ¢ mMaccuBamu Vicrmonb3oBaHHe
FIFO-6ydepos;

— 3anuck u urenre uHpopmaru ¢ EEPROM; [Monyuenne u 06paboTKa pe3y/ibTaToB U3MepeHuH

4 MeToanuecKue Marepua/ibl
st obecrieuenust mporjecca oOy4yeHHs M pellleHUs 3a/iau 00yuYeHUs] UCTIONB3YIOTCS CIIefyIOLLHe
MaTepuarlbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessiolyie NpOoLefypbl OLIeHWBaHUSl 3HAaHUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas 1uTeparypa

1. OcHoBbl MuKpoMpoleccopHoi TexHuku [Tekcr]: yue6Hoe mocobue / FO.B. Hosukos, I1.K.
CkopoboraroB. - M.: VHTepHeT-YHuBepcuter VHpopmaumoHHbIX TexHosmoruid, 2012; M.: BMIHOM,
2012. - 358 c. (Hamume B 6ubmoreke TYCYP - 10 3k3.)

2. MukponpolieccopHble ycTpoiicTBa U cucteMbl [TekcT] : pyKOBOACTBO K OpraHu3alyu
camocTositesibHOM pabotel / B. B. Pycanos, M.IO. IlleBenieB ; MuHucTepcTBO 00pa30BaHUs U HayKu
Poccuiickonn  depepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/leHUs U
pazro31eKTpoHuKY, Kadeapa rnpomMbliiieHHON 3/1eKTpOHUKHU. - Tomck : TYCYP, 2012. - 91 c. (Hanuuue B
oubmioreke TYCYP - 40 3k3.)

4.2. lonoHMTe/IbHAA IATepaTrypa

1. Opranu3zaiyss MUKpPOTIPOIIeCCOPHBIX CUCTeM : YueOHoe rocobue ans By3oB / I. . [IoHOB ;
MunucrepctBo obpasoBanus Poccuiickori Demeparun, MOCKOBCKMH (H3UKO-TEXHUYECKUA WHCTHTYT
(rocygapcTBeHHBIM yHUBepcUTeT). - M.: M®TU, 2000. - 159[1] c. (Hamuume B 6ubnoreke TYCYP - 42
9K3.)

2. Paspabotka ycTpoiCTB Ha MHMKPOKOHTposuiepax AVR: miaraem ot "vaiiHuUKa" 70 mpodu
[Tekct] : camoyuutens / A. B. Benos. - CIT6. : Hayka u Texauka, 2013. - 528 ¢ (Hamuuue B 6ubMoTeke
TYCYP -1 3k3.)

4.3. Ob6sa3arenbHBIE YUe0OHO-MeToHYeCKHe mocooust

1. TlporpamMMupoBaHHe TIPOMBIIIEHHbIX KOHTPO/UIEPOB: MeToinyeckre yKa3aHHsl TI0
TIPOBE/IEHUI0 J1TabOpaTOPHBIX paboOT [ CTYAeHTOB, OOyYaroI[UXCs IO HarpaBIeHUI0 TOATOTOBKU
15.03.06 "MexarpoHuka u pobororexHuka" / AntunuH M. E. - 2016. 7 c. [DneKTpoHHBIM pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/5911, cBobogHBIT.

2. IlporpaMMupoBaHMe TIPOMBILIIEHHBIX KOHTPO/IZIEpOB: MeToAuueckue yKa3aHUs 110
BBITTOJIHEHUIO CTYZeHTaMH CaMOCTOsATeIbHOW paboThl / AHTunMH M. E. - 2016. 4 c. [DneKTpOHHbBIN
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/5912, cBoOOAHBI!.
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3. MogempoBaHue cucteM: MeTofnuuecKre yKa3aHUs TI0 BBIMOTHEHHIO TMPAKTHUECKUX paboT
ans crygenTtoB 230100 «MHpopmatrka U BeluMc/IWTenbHas TexHuka» / [laHacenko E. A. - 2012. 13 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/2205, cBoGOAHBI.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. google.com, atmel.com
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