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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHUE BO3MOXKHOCTEH M OCHOBHBIX TEHACHIIMN pa3BUTHS IMUGPOBOM U MHUKPOMPOIECCOPHOU
TEXHUKU;
CTPYKTYP YIPABISIIOIIUX MUKPOIPOLIECCOPOB;
00OIIMX MPHUHIIUIIOB TOCTPOCHHUSI IU(PPOBBIX YCTPOUCTB.

1.2. 3amaum AMCHMIIIMHBI
—  OCBOCHHME CTYJCHTaMH 3aKOHOB (DYHKITHOHUPOBAHUS OCHOBHBIX Y3JI0B IIU(PPOBBIX YCTPOUCTB;
—  YCBOGHHE METOJIOB MPOSKTUPOBAHUS KOMOUHAIIMOHHBIX CXEM;
— yMEHHE CTYJCHTOB pa30HMpaThCs B CTPYKTYpPE U BO3MOXKHOCTEH MHKPOTIPOIIECCOPOB IS Pe-
[IEHHS] TTOCTABJICHHOM 3a/1a4H;
—  aITOPUTMOB PabOTHI MUKPOIIPOIIECCOPHBIX YIPABIISIONINX YCTPOKCTB;
—  pa3pabOTKH M OTJIAJKH IMPOTPAMM ]ISl MUKPOTIPOIIECCOPOB Ha SI3BIKE accemMOIep.

2. MecTo mucuuiiuebl B cTpykrype OITOII
Hucuumuinna «L{udpossie yctpoiictBa u mukpomnpoueccops» (b1.5.17) orHocuTcs k 610Ky 1 (6a-
30Basi 4acTh).
[TpeamecTBYOIMMUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
e aucnuruinabl: [{udposas 06paboTka CUTHAOB.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHS AJIEKTPOHHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH Npo(dhecCHOHATbHOM
JeSTEIIBHOCTH;

— TIK-1 crmocOoOHOCTBIO BBINOJHATH MAaTEeMAaTHUECKOE MOJAEIMPOBAHUE OOBEKTOB U IPOLIECCOB
II0 TUIIOBBIM METOJMKAM, B TOM YHCJIE C HCIOJIb30BAHUEM CTAaHIAPTHBIX IAKETOB IPHUKIAIHBIX IPO-
rpaMM;

B pesynbraTe u3y4eHus JUCHUILIMHBI CTYJCHT JOJDKEH:

— 3HATh METOJbI CHHTE3a M aHAJIN3a KOMOMHAIIMOHHBIX CXeM; (YHKIIMOHAIbHBIE CXEMBI THIIO-
BBIX y3JIOB IIU(PPOBBIX YCTPOMUCTB - ACMIHPPATOPOB, MYJIBTUIUIEKCOPOB, CYMMATOPOB, PETUCTPOB, CUCTUH -
KOB, 3aIIOMUHAIONINX YCTPOMCTB; CTPYKTYPHBIE CXEMbI MUKPOIIPOLIECCOPAa U MUKPOKOHTPOJUIEPOB, HAa3HA-
YEHHE MX OCHOBHBIX Y3JI0B; IPHUHLUIBI MOAKIIOUEHUS] BHEIIHUX YCTPOMCTB K IIMHAM BXOJIOB-BBIXO/I0B
MHUKPOIIPOLIECCOPOB; OCHOBAMM COCTAaBJICHHs ITPOIPaMM Ui MUKPOIIPOLIECCOPa U UX OTJIAAKH.

— yMeTb 3a7ath OyineBy (DYyHKUIHIO, MUHUMU3UPOBATh M MOCTPOUTH CXEMY Ha JIOTUYECKHUX dJie-
MEHTax B 3aJ]aHHOM 0a3uce; CTPOUTh CXeMbl LIU(PPOBBIX YCTPOICTB C UCHOIb30BAHUEM T'OTOBBIX LIHU(PO-
BbIX y3JIOB; COCTaBJIITh U OTJIAKUBATh POrpaMMbl MUKPOIIPOLIECCOPOB Ha SI3bIKE acceMOuepa;

— BJAJeTh METOJAMKAMU HPOCKTUPOBAHUS M aHajIM3a KOMOMHALIMOHHBIX CX€M; THUIIOBBIMHU
Croco0aMu MPOEKTUPOBAHUS HUPPOBBIX Y3JI0B M KOHTPOJIS UX pabOThl; NPUHIMIIAMU COCTABIEHUS U OT-
JaIKU IPOTrpaMM JUIsl MUKPOKOHTPOJIEPOB;

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -

e4.1.
%a@mua 4.1 — TpyaA0eMKOCTb JUCIUTIIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
6 cemecTp 7 cemectp
AynuTopHbIe 3aHATHS (BCETO) 18 6 12
Jlexuun 6 6
[IpakTrueckue 3aHATUA 4 4
JlaboparopHbie pabOTHI
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CamocrosTenpHas paboTa (BCero) 117 66 51
[ToaroroBka k J1abopaTopHbIM padoTam 11 11
CaMocTosTenbHOE N3yUeHUE TeM (BOTIPOCOB) 66 66

TEOPETHYECKON 4acTH Kypca

[ToaroToBka K MPakTUYECKUM 3aHSATHUSM, 8 8

ceMHUHapaMm

BrInonHeHne KOHTPOJIBHBIX paboT 32 32
Bcero (0e3 ax3ameHa) 135 72 63
IloaroroBka u caada DK3aMeHa 9 9

OO61mas Tpy10eMKOCTh 4 144 72 72
3auetnble EauHunb! 4.0 2.0 2.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN
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6 cemecTp
1 OcHoOBBI IU(PPOBOI TEXHUKH: ABOMUHAS 1 0 0 16 17 | OIIK-7, TIK-1
CHUCTEeMa CUHCTICHHS, apu(pMETHUECKIE
OCHOBBI IIU(PPOBON TEXHHUKHU.
2 OcHoBbI OyneBoii anreOpsl. byneBbl 3 0 0 24 27 |OIIK-7, TIK-1
¢bysakumu mudpoBbIX y31moB. CXeMsbl Je-
i paTopoB, MyJIbTUILIEKCOPOB, CyMMa-
topa. Bunel Tpurrepos. Haznauenue u
paboTa cyeTuyuKoB, peructpoB. [IpunHnumn
MOCTPOEHMSI 3aIIOMUHAIOIINX YCTPOUCTB.
3 CTpyKkTypHas cxema MUKpoIpoleccopa 2 0 0 26 28 |OIIK-7, IIK-1
(MukpokoHTpoIIIepa). HasHauenue
OCHOBHBIX y3110B: AJIY, maMath mpo-
TPAMM U JIaHHBIX, [IUHBI a/Ipeca, JaHHBIX,
yIpaBJICHUs], IOPTHI BBOJA-BBIBOJIA, PETH-
CTpPBI YIIPABJICHHUS, TAUMEPBI-CUETUUKH,
YCTPOICTBO NOCIEA0BATENBHOTO 1TOPTa
BBOJIa-BbIBOJIa. CHcTEMa KOMaH/I. YTpaB-
JIEHUE BHYTPEHHUMHU y3J1aMU MUKPO-
KOHTPOJUIEPOB € MOMONIbI0 KomaHa. Co-
CTaBJIEHUE MPOCTEUIINX TPOrPAMM.
Hroro 3a cemectp 6 0 0 66 72
7 cemecTp
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4 Nzydenne mudpoBbIx y310B. CocTapie- 0 4 8 51 63 | OIIK-7, IIK-1
HUE MPOrpaMm JUIsi MUKPOKOHTpPOJLIEpA.
Hroro 3a cemectp 8 51 63
Uroro 8 117 135
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprkaHue pa3ienoB JUCIHUILIKMH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesoB AUCIUILUIHH (TIO JSKIUSIM)
3 =
s | 33
CopeprxaHue pa3aesnoB JUCUUILIMHBI 1O = > O
Ha3sBanns pasnenos Aep pasA Anen zF =
JICKIIAAM 8 § o
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6 cemecTp
1 OcHOBBI IU(POBON TEXHUKHU: [Tpunnuner @on-Helimana. [Ipeacrasine- 1 OIIK-7,
JIBOMYHAsI CUCTEMA CUHUCIICHMS, HUE YNCET B IBOMYHOM U IIECTHAALETH- [IK-1
apudmeTryeckre OCHOBHI IIUPPOBOM | puUHOM cucTeMax cuuciienus. [Ipsamoit u
TEXHHUKHU. JIOTIOJIHUTENBHBIN KO IBOMYHBIX YHCEI.
CrnoxeHue U BbIUNTAHUE IBOMYHBIX YH-
Ccell.
Uroro 1
2 OcHoBsl OyneBoit anreOpsl. byneBsl | OCHOBHBIE 3aKOHBI U TEOPEMBI OYyJIeBOM 3 OIIK-7,
¢dbyakmun nudpoBbIX y310B. Cxembl | anreopsl. CriocoOb! 3a1aHusl OyIeBbIX ITK-1
JemudpaTopoB, MyJIbTUILIEKCOPOB, ¢bynkuuit. Muanmuzanus b®. IToctpoe-
cymmaropa. Bujsl Tpurrepos. HHE KOMOMHAIIMOHHOM cXxeMbl 1o b®. 3a-
Haznauenue u paboTa C4ETUHKOB, KOHBI pa0boThl TpurrepoB R-S, D-tpurre-
peructpoB. [IpuHIIMT TOCTpOEHUS pa, JK-tpurrepa. O603HaueHue Tpurre-
3alIOMUHAIOIINX YCTPOMCTB. poB Ha cxemax. Jlemmmdparopsl, ux bO,
cxeMbl aemudpaTopoB, 0003HaAUEHUS Ha
cxemax. Mynbrurmiekcopsl, ux bd, cxe-
MBI MYJIBTUILJIEKCOPOB, 0003HAYEHUS HA
cxemax. Peructpsl, cxembl perucTpos,
o0o03HaueHue perucTpoB Ha cxemax. Cym-
MaTopbl, CXEMbl CyMMaTOpOB, 0003Haue-
HUA Ha cxemax. [IpuHIMn opranuzanuu
MOJTyTIPOBOJHUKOBBIX 3aIIOMHHAIOIINX
YCTPOUCTB C MPOU3BOJIBLHON BHIOOPKOM.
Hroro
3 CtpyKTypHas cxema O06o0011eHHas CTPYKTypa MUKPOIIPOLEC- 2 OIIK-7,
MHKpoOIpolLeccopa copa ®on-Heimana. /[Byx 1 Tpex IINH- [IK-1

(MukpoxoHTposiepa). Haznauenue
OCHOBHBIX y3710B: AJIY, naMath
IIPOrpaMM U JIaHHBIX, IIMHBI aJpeca,
JaHHBIX, YIIPaBIEHUS, TOPThHI BBOJA-
BBIBOJIA, PETUCTPBI YIIPABICHHUS,
TalilMepbI-CUETYNKHU, YCTPOHUCTBO
IIOCJIEJOBATENILHOTO TOPTA BBOAA-
BeIBOAA. CucTeMa KOMaH/I.
VYpasneHue BHyTpEHHUMHU y3J1aMU
MHKPOKOHTPOJUIEPOB C IOMOLIBIO

Hasl apXUTEKTypa MUKPOIIPOLIECCOPOB.
I"apBapackast apXuTeKTypa MUKPO-
KOHTPOJUIEPOB. APXUTEKTYpa MUKPO-
koHTposuiepa MK-51. AJIY, peructpsl
o0111ero Ha3HaYeHU . Ha3HaYeHUE [ITHH
nepeaayu JaHHbIX. [lapanienbHbie MOpThI
BBOJZIa-BbIBOJIa, YIIPABIEHHUE NTOPTaMH,
anbTepHATUBHBIE (QYHKIMH TOPTa BBOAA-
BbIBOJIA. Pe3uieHTHAs 1 BHEIIHAS TaMATH
MIPOrpaMM U JaHHBIX. YCTPOMCTBO yIIpaB-
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koMmaH1. CocTaBlIeHHE MPOCTEHIINX | JICHUS] MUKPOKOHTpoJIiepa. Taitmepsl-
IpOrpaMM. CUETYMKH, pETUCTpPHI yrpasieHus. [lopr
MOCJIEI0BATENIbHON Mepeaau JaHHbIX,
peructpsl ynpasieHus. CucreMa KOMaH/

MHUKPOKOHTpOJLIEpA.

Hroro 2
Hroro 3a cemectp 6
Uroro 6

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMU (NOCJIeAYIOUMIUMH) TUCHUTIIMHAMUA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmura 5.3 - Pazaens! AUCIUTUTMHBL M MEXKIUCIUILIMHAPHBIE CBSI3H

Ne paznenoB JaHHOW TUCIUIUIMHBL, J1JISI KOTOPBIX
HE0O0XOMMO H3yUeHHE 00ECTICUNBAIONIUX U
0o0ecIeYnBaeMbIX JUCIIATLUINH

1 2 3 4

[IpeamecTByromMe TUCITUATITUHBI

HanmeHnoBaHue JUCHUILINH

1 Hudposas 06paboTka CUTHAIOB +

5.4. CooTBeTCTBHE KOMIIETEHIIHI, (POPMHUPYEMBbIX PHU U3YUYEHUM TMCUMILIUHBI, 1 BUAOB 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUIOB 3aHATUN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -
HBI

Bunnl zansatuit
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= = )
= & e 3
o = ) g = o
5 = = z i OPMBI KOHTPOJIA
= 5 3 3 g
) = 5 & &
~ S s o)
E o, =
> 1) Q
g € 3
= &
= O
OIIK-7 + + + KonTpoasnas pabora, 3a-
muTa otyera, OTYeET 10 J1a-
O6opatopHoii padote, Orpoc
Ha 3aHATUAX
IK-1 + + + + KonTponsnas pabora, 3a-
muTa otdera, OTYeT I10 J1a-
O6opatopHoii padote, Ompoc
Ha 3aHATUAX
6. IuTepakTuBHBIE MeTOABI U (OPMbI OPraHU3ALUN 00yUEeHH S
He npenycmotrpeno PYII

7. JlabopaTtopHble paGoThl
HaunmeHoBaHue 1a00paTOPHBIX paObOT MpHUBEACHO B Tadmuie 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

3 z§
3 =
Z > 5
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
5 ¥
> sz
(a¥ Q <
= S}
7 cemecTp
4 Nzydenne muQpoBHIX Y3JIOB. CocTaBiieHue 1 OTiaJKa NporpamMm Mu- 8 OIIK-7,
CocraBieHue nporpaMm Juist KPOKOHTpOJLIEpa. IK-1
MHUKPOKOHTPOJLIEPA. Wroro 8
Hroro 3a cemectp 8
Hroro 8
8. IIpakTuyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHnoBaHue npakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeneHo B Tabnuie 8.1.
Tabmuna 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATUH (CEMHUHAPOB)
3 z £
i3
HanmeHnoBaHue NpakTUUECKUX 3aHATUN =) > ©
Hassanus paznenon 5 = & 5
(cemuHapoB) 8 g 2
X g =
a o g
= S
7 cemecTp
4 Nzyuenue nu(poBbIX Y3JIOB. Wzyuenne paboTsl gemmdparopa, 4 IK-1
CocraBieHue nporpaMm Jyist MYJbTUILIEKCOPA, CYETYUKA, PETHCTPA,
MHUKPOKOHTPOJLIEPA. JBOMYHOT'O CyMMaTopa, OIIEpaTUBHOIO 3a-
ITOMMHAIOIIETO YCTPONUCTBA.
Hroro
Hroro 3a cemectp
Hroro

9. CamocrosiTesqibHasi paboTa
Bunbr camoctosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUH TPE/ICTABIICHBI B
tabmme 9.1.
Tabmmna 9.1 - Busel camocTosiTennsHON paboThI, TPYIOEMKOCTh U (hopMHUpyeMble KOMITETSHIIH

3 z 5
: | i3
A3BAHWS PA3IEIIOB Bunrel camocTosTeILHOM & > ©
H p 57 = DopMbI KOHTPOJIS
paboTEI L s 2
=8 g =
al o g
= S
6 cemecTp
1 OcHoBBI U(pOBOI CamocTosiTenbHOE U3yye- 16 |IIK-1 Omnpoc Ha 3aHATUAX
TEXHUKH: IBOUYHAS HUE TeM (BOMPOCOB) Teope-
CUCTEMA CUHUCIICHMS, TUYECKOM 4acTu Kypca
apI/I(bMeTIiI‘IeCKI/Ie OCHOBBI |y o 16
(G POBOI TEXHUKHU.
2 OcHoBBI OyneBoi CamocrosiTenbHOE U3yde- 24 | TIK-1 Onpoc Ha 3aHATUAX
anreopsl. bynessr HHE TeM (BOIIPOCOB) TEOpe-
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¢byHKIMH TUQPOBBIX TUYECKOM YacTu Kypca
y3710B. CxeMbl Hroro 24
nemudpaTopos,
MYJIbTUILUIEKCOPOB,
cymmaropa. Bujbt
TpurrepoB. HazHaduenuve u
paboTa CYETUYUKOB,
peructpos. [Ipuniumn
MOCTPOEHHUS
3aIIOMHHAIOIINX
YCTPOMCTB.

3 CtpykTypHas cxema CamocrosiTenbHOE H3yUe- 26 |TIK-1 Ormpoc Ha 3aHATHAX
MUKpOIIpo1ieccopa HUE TeM (BOIPOCOB) Teope-
(MMKPOKOHTpOJLIEPA). TUYECKOM 4acTU Kypca
Hasnayenne oCHOBHBIX Vroro 26
y310B: AJIY, namsth
IPOrpaMM U JIaHHBIX,
LIMHBI a[peca, TaHHbIX,
yIpaBJICHHUS], TOPTHI
BBOJIa-BBIBOJIA, PETUCTPhI
yIpaBJieHHUs], TAHMEPbI-
CYETYUKH, YCTPOUCTBO
MOCJIEZI0BATENILHOTO MOpTa
BBOJ/Ia-BbIBOJA. Cucrema
KOMaH/1. YTpaBlieHue
BHYTPEHHUMH y3J1aMU
MUKPOKOHTPOJIJIEPOB C
IIOMOIIbIO KOMaHJI.
Cocrasnenue
MPOCTEHIINX IPOTPaAMM.

Hroro 3a cemectp 66

7 cemecTp

4 Nzyuenme uuppoBbIX Boeinonnenue kontponbhbix | 32 |OIIK-7, |KonTpoabHas pabora,
y3110B. CocTaBlIeHHE pabor IK-1 Onpoc Ha 3aHaTusx, Ot-
porpamm Jjist 8 YeT 1o JabopaTopHOi pa-
MUKPOKOHTPOJLIEPA. 6ote

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IToaroroska k Jaboparop- 11
HBIM paboTam

Hroro 51

Hroro 3a cemectp 51

TTonroroBka u caada dK3a- 9 DK3aMeH
MeHa

Hroro 126

9.1. TeMbI KOHTPOJIBHBIX PadoT
1. 3anmare OyneBy (PYHKIHIO OT YETHIpEX MEPEMEHHBIX, MUHUMH3UPOBATH C MOMOIILI0 KapThl
Kaphno-Beiiua, noctpouts cxeMmy Ha jorudeckux snemenrax U, NJIN, He.
2. ITlocTpouTth cxeMy CHETUYMKA-JETUTEIIS YaCTOTHl UMITYJICOB C 3aJJaHHBIM KO3(DUIIUEHTOM JIe-
nenus (7,8,12,14,16).
3. ITlogkmoounTh K IBOMYHOMY YETHIPEXPA3PSAHOMY CUETUHKY T€HEPATOp MMMYJIbCOB, MOJHBIN
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nemudpaTop ¢ MHBEPCHBIMH BBIXOJaMU M HAPHCOBATh IMAarpaMMy BBIXOJIOB CUETYMKA U Jiemudparopa.
4. 3apatp OyneBy GYHKIIHIO OT 4-X IEPEMEHHBIX U PEaJIM30BaTh €€ Ha MOJIHOM jAemmudparope.
5. 3apate OyneBy pyHKIMIO OT 4-X IEPEMEHHBIX U pPeaTn30BaTh €¢ Ha MynbTHITIeKcope 16 Ha 1.

9.2. TeMbl 17151 CAMOCTOSATEJILHOI0 M3y4eHHS TEOPETHYECKOH YaCTH Kypca

1. W3yuuts paboTy TPUITEPOB Pa3HbIX TUIIOB, HAYYUTHCS CTPOUTH JUAarpamMmbl padOThI IPHU U3-
MEHEHUH BXOJHBIX Bo3neiicTBuii (R-S tpurrep, D-tpurrep, J-K tpurrep.

2. W3yuuts 3ananue b® nns gemmdparopa, MylnbTHILIEKCOPa, CYMMATOpPa U UX CXEMBI.

3. Wzyuuts peanuzanuio b® ¢ nomorpro nemmdpaTtopoB U MyIbTUILIEKCOPOB.

4. Wzyuuts Meron paznoxeHus b® mo ogHOW M IBYM NEpPEeMEHHBIM Ul peaju3alud UX Ha
MYJIbTUILUIEKCOPAX.

5. W3yuurts npuHuMI pabOThl CYETYMKA KOMaHJ, PETUCTPOB YIPABJICHUS BHYTPEHHUMHU y3J1aMU
MuKpokoHTposepa MK-51..

6. VYiCHUTH BIUSHUE KaXIOro OWTa pPErucTpoB YHPaBICHUS Ha KOHQUIYpalMIO BHYTPEHHHX
y3110B MUKpoKoHTposuiepa MK-51.

7. BbINoNHUTE Ha IpUMEpax NEPEBOJ YUCET U3 JECATUYHON CHCTEMbI CUMCIEHHUS B JBOMYHYIO,
LIECTHAILUETUPUYHYIO.

8. IlepeBecTu uncia B JBOMYHYIO CUCTEMY CUMCIICHUS U BBIIOJIHUTH ONEPALINIO CIIOKEHUS C UC-
MOJIb30BAaHUEM MPSAMBIX U TOMOTHUTENbHBIX KOA0B (+15-9, -12+6, -9-11, +7+10).

9. 3apare MaTeMaTHUECKYIO MOJIE]Ib KOMOMHAIIMOHHOM cXeMbl B BUJie OyineBoi (QyHKIIMH C TIOMO-
b0 Tabmuiel ucTuHHOCTH B popmax JTH® n KH®, BbINONHUT MUHMMHU3ALUIO C TIOMOIIIBIO KapT Beii-
ya. CocTaBUTh KOMOMHAIIMOHHYIO cxemy, peanm3yonryto b® B 6asuce 1, NN, He. [IpeobdpazoBats b
st peanuzanuu b® B 6aszucax M-He, UJIU-He. CocTaBuTh cxemy.

10. PaccMoOTpeTh CTPYKTYpy MPOTPaMMHUPYEMOU JJOTMUECKON MATPHULIBI U PEATM3ALUI0 CHCTEMBI
OyneBbIX (QYHKIUIL.

9.3. Borpochsl 110 NOATOTOBKE K J1a00paTOPHBIM padoTam
1. H3ydenue y3n0B u(poOBEIX yCTPOHCTB. H3yUYCHHE CUCTEMBI KOMaH MUKPOKOHTPOJLIEPA.

10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlIEHKH YCIIeBA€MOCTH CTYA€HTOB
He npenycmotpeno

12. YueOHO-MeTOAUYeCcKOe U MH(OPMAIITMOHHOE o0ecTieueHHe TUCIUITNHBI

12.1. OcHoBHas JUTEpaTypa
1. Tlorexun, Bukrop AnanbeBund. CxeMoTexHHKa IU(PPOBBIX ycTpoicTB [Tekct] : yueOHoe mo-
cobue / B. A. Tlorexun ; MuHHCTepCcTBO 00pa3oBanus u Hayku Poccutickoit @enepanuu, ToMckuit rocy-
JAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBieHUs U pannodaeKkTpoHuku (Tomck). - Tomck : M3narenscTBo
TYCVYPa, 2015. - 501 ¢ : puc., Tabn. - bubnuorp. B konue pasa. - ISBN 978-5-86889-709-2 : (manuuue B
ouommoreke TYCVYP - 20 9k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. Tlorexun, Buxktop AnanbeBuu L{ludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI | ydeOHOE MOCOo-
oue / B. A. Ilotexun ; MunucrepctBo obpazoBanusi Poccuiickoii denepanmu, Tomckuil rocygapcTeH-
HBI YHUBEPCUTET CUCTEM YIpaBJICHUS U paauolieKTpoHukH, Kadenpa teneBuieHuss U ynpaBieHUs. -
Tomck : TMIZIO, 2002 - . Y. 1. - Tomck : TMIIAO, 2002. - 263, [1] c. : un. - bubauorp.: c. 262-263.
VK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Dx3emiusipsl Bcero: 16 (Hamuuue B OMO-
muoteke TYCVYP - 16 3k3.)

2. TlorexuH, Bukrop AnanseBuu L{udpoBsie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI : y4eOHO-METO-
nudeckoe mocobue / MunucrepctBo oopasoBanus Poccuiickoit @eneparuu, ToMckuil rocyIapCcTBEHHBIN
YHUBEPCUTET CUCTEM YIPABICHUS U paauoIeKTpoHUKH, Kadenpa TeneBuaeHus 1 ynpabieHus. - TOMCK :
T™MIIO, 2002 - . Y. 1. - Tomcx : TMIIO, 2002. - 45, [3] c¢. : wi - b. n. VYVIK
621.382.049.77.037.372(075.8) 681.325.5-181.4(075.8) (nanuuue B 6nbanorexke TYCVYP - 6 3k3.)

3. Ilorexun, Bukrop AnanpeBudu. CxemorexHuka nuuppoBbix yctpoiicts [Tekcr] : yue6HOe mO-
cooue / B. A. Ilorexun ; MunuctepcTBo oopa3oBanus u Hayku Poccutickoit @enepanuu, Tomckuit rocy-
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JAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBiIeHUs U pannodneKkTpoHuku (Tomck). - Tomck : M3narenscTBO
TYCVYPa, 2015. - 501 ¢ : puc., Tabn. - bubmuorp. B xkonue pasa. - ISBN 978-5-86889-709-2 : (manuuue B
ounommoreke TYCVYP - 20 9k3.)

4. Kopmunun, Banepuii AnaronbeBud LludpoBsie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI : YdeOHOE
nocobue / B. A. Kopmunun ; MunuctepctBo oopaszoBanusi Poccuiickoit @eneparun, ToMmckuit rocynap-
CTBEHHBII YHUBEPCHUTET CHUCTEM YMpaBICHUS U paauolnieKTpoHukH, Kadenpa TeneBuaeHus u ympasie-
Hus. - Tomck : TMIJIO, 2000 - . Y. 2 . - Tomck : TMIIZIO, 2000. - 164 c. : un., Tabn. - bubmuorp.: c. 163-
164. - 82.00 p., 130.00 p. YVIAK 004.318-181.48(075.8) (namuuue B 6udmrorexke TYCVYP - 3 5k3.)

5. MWuTterpanbHble MUKpOcXeMbl : cipaBouHuK / b. B. TapaOpun [u ap.] ; pen. b. B. TapaGpus. -
M. : Paguo u cBsi3b, 1983. - 528 c. : ui., Tadm. - 02.00 p. YJIK 621.382.049.77(03) (Hasinune B OUOIMOTE -
ke TYCVYP - 22 3k3.)

6. 3enpauH, EBceii AponoBuu. lludpoBrie MHTErpalibHbIE MUKPOCXEMBI B HWH(OPMAIIMOHHO-
u3MepuTensHoi anmaparype / E. A. 3enpaun. - JI. : Dueproaromusnart, 1986. - 280 c. : un. - 3armn. Ha KO-
pemike : [ludpoBsie MHTErpaibHBIE MUKpOCXeMbl. - bubmuorp.: c. 276-277. - 84.00 p., 01.20 p. YVIK
621.382.049.77:621.317.7 (manuuue B 6nbanorexke TYCVYP - 20 3k3.)

7. IludpoBsie U aHATIOTOBBIC HHTETpaIbHBIE MUKpOcXeMbl : CripaBounuk / C. B. SIkyOoBckuit [u
ap.] ; pen. C. B. SIky6oBckuii. - M. : Paguo u cBs3b, 1989. - 495[1] c. : un, tabn. - bubmmorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YJIK 621.382.049.77(035.5) (nanuuue B 6ubmmoreke TYCVYP - 26 3k3.)

8. Mukposnektponuka: YueoHoe mocodue / [llapanos A. B. - 2007. 138 c. [DnekTpoHHBIH pe-
cypc] - Pexxum noctyma: http://edu.tusur.ru/publications/833, nata obpamenus: 10.04.2017.

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O0s3aTesibHbIE y4eOHO-MeTOAUYeCKH e MOCO0Uus

1. Tludpossie ycTpoiicTBa U MUKpOMpOIecCOpbl: MeToauyeckue yKa3zaHusl MO MPaKTHICCKUM
3aHATHAM U caMocTosTeNbHOM padote / [Torexun B. A. - 2012. 21 c. [DnexTponHbIi pecypc] - Pexxum 1o-
ctyna: http://edu.tusur.ru/publications/2514, nara o6pamenus: 10.04.2017.

2. Meroauueckue peKOMEHIAIMH JIJIsl CAMOCTOSTEIbHON MOJITOTOBKH CTYIACHTOB: J{J1s1 CTY/IEeHTOB
BCEX HaNpaBJICHUI MOATOTOBKU U crienuanbHocTei / [TokpoBekas E. M. - 2016. 11 c. [DnekTpoHHBIH pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5887, nata o6pamenus: 10.04.2017.

3. OCHOBBI MHUKPOTPOIIECCOPHOU TexHUKH: YdueOHoe nmocoodue / [lapamos A. B. - 2008. 240 c.
[OnekTponHbIii pecypc] - Pexum nmocryma: http://edu.tusur.ru/publications/834, nara oOparieHus:
10.04.2017.

4. KomnploTepHBIM TPaKTUKYM TO ITM(GPOBOM CXEMOTEXHHMKE. MUKpPOAIEKTpOHUKA : Pyko-
BOJICTBO K BBITIOJTHCHUIO JTA0OPATOPHBIX PadOT A CTYICHTOB crienuaabHOCTH "[IpoMBINIIeHHAs dJIeK-
tponuka" / A. B. lllapanos ; MunuctepcTBo obpazoBanus Poccuiickoit denepanuu, Tomckuii rocynap-
CTBEHHBI YHHBEPCUTET CHCTEM YIPABICHUS W PAJAHOICKTPOHHUKH, Kadenpa mpoMBIIIIEHHONH 3JIeKTPO-
HUKH. - Tomck : [0. 1.], 2006. - 17 c. (manuune B 6unbamoreke TYCVYP - 40 5k3.)

12.3.2 YuyeOHO-MeTOAMYECKHUE MOCOOMS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeToqMUeCKne MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 4YKCa WUHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrneyeHue
1. HWudopmannonHo-nouckonas cucrema Google.
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2. CBobomHO pacmocTpaHseMas IMporpamMma MOIETHpPOBaHUS MUKpokoHTposuiep Single-Chip
Machine.

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHBI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00ecIe4eHUI0 U CIUTINHBI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrievyeHue AJisl JIEKIMOHHbIX 3aHATHH
st mpoBenieHns 3aHATUI JIEKIIMOHHOTO THIIA, TPYIITOBBIX U WHANBUYAJTbHBIX KOHCYJIbTAIUH, TE-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOIb3yeTCsl yueOHasi ayTIuTOpus, C KOJTMYECTBOM TO-
CaJOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HaTJISIHbIE TOCOOUS B BUJIE MPE3CHTALIUI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTUHBL.

13.1.2. MaTepuaJbHO-TeXHUYEeCKOe obecrevyeHue I NPAKTHYECKUX 3aHATHI
Jlnst mpoBeieHNsI IPAKTUIECKUX (CEMUHAPCKUX) 3aHATHH MCIONB3YeTCs yaeOHas ayJuTOpus, pac-
noJiokeHHast o azpecy 634034, Tomckast obnacts, . Tomck, Bepmmnauna ynuna, 1. 47, 2 stax, aya. 218.
CocraB obopynoBanus: YueOHas mebens; Jlocka MapkepHast -1mt. CTeHIBI IS U3y4eHUs] padOThI IUd-
POBBIX YCTPOMCTB C ONMUCAHUSAMHU - 6 MIT.

13.1.3. MaTepuajbHO-TEXHHYECKOe o0ecnevyeHne JJIs J1adopaTopHbIX pador

s npoBenenus 1a00paTOPHBIX 3aHATHI MCHONb3yeTCA yueOHasi ayIuTOpHs, pacloIOKEeHHas 0
anpecy 634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 47, 2 atax. Ayn. 209. CocraB o6opy -
noBaHus: YueOHast Mmebenb; Jlocka menoas -1mr.; Kommyrarop D-Link Switch 8 port - 2m.; Kommbro-
tepsl knacca He Huxke [I9BM INTEL Celeron D336 2 I'T. -16 mt. Mcnonb3yeTcs THIIEH3HOHHOE TPO-
rpaMMHOE oOecrieueHne, MmakeThl Bepcuer He Hmke: Microsoft Windows XP Professional with SP3;
Single Chip Mashine. Aya. 218. CocraB o0opynoBanusi: YueOHas MeOenb; JocKa MarHUTHO-MapKepHas
KOMIIBIOTEPHI OTCYTCTBYIOT; JJAOOpaTOpHO-yYeOHBIC CTeHABI "DieKTpoHnka-580", ydeOHbIe CTeHIBI I
U3y4YCHHS y3JI0B IIU(PPOBBIX YCTPOHCTB.

13.1.4. MaTepuaJibHO-TEXHUYECKOe o0ecredeHue VI CAMOCTOATEIbHOH PadoThl
Jns camocToaTenbHONU paboThl UCMONB3yeTcs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 stax, aya. 126. CoctaB 000pynoBaHus:
yuebHast Mebenb; komnbioTepsl kiacca He Huke [I9BM INTEL Celeron D336 2.81'Tw. - 4 mT.; KOMIbIO-
tepbl moakmoueHbl Kk ceth MHTEPHET um o0ecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSAIMH 3710POBbSI

OcBoenne nucuuruinHbl unamMu ¢ OB3 ocylecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB OOyUeHUs
00II1ero U CIeNUaIbHOI0 Ha3HAYECHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPEJICTB IpHUEMa/TIepeaadn
yaeOHOM MHpOpMAIMK B TOCTYIMHBIX (pOopMax JUisi CTYACHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTe-
MBI OOY4EHHsI JUIsl CTYACHTOB C MHBAJTUIHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyI0oBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0O0ydeHUH CTYACHTOB ¢ HAPYHIEHUSIMU 3PEHUSIMHU MTPEAYCMOTPEHO UCIIOIBL30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTPA YAAJEHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILY BUIEOYBEIUYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTYJIEHTOB ¢ HAPYIUIEHUSIMH ONOPHO-IABUIaTeJbLHOI0 ANMAPATA HCIOJB3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mH(bOpMAIMK B HOCTYNHBIX (hOpMax I CTYACHTOB C HApYIIEHUSMH OMOPHO-ABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIE TPeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@DOH[ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH ChOop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIUICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOMN aTTeCTallMU MO JUCIHUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
Iudgposkie yeTpoiicTBa 1 MHKPONPOLECCOPBI

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampanenue noaroroBku (cnernuanbHocTh): 11.03.01 Paguorexnnka

Hanpasnennocts (nmpoduins): PaguorexHmyeckue cpeacTBa mnepegadd, NpueMa Hu o0padoTKH
CHUTHAJIOB

®dopma 00ydeHHUs: 3a09HAS

®dakynbreT: 3uB®, 3a0uHblil U BeyepHUil paKyJIbTET

Kadenpa: TOP, Kadgenpa TeiekoOMMYHHKAIUI U OCHOB PAaTHOTEXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YueOHs1ii man #Habopa 2015 rona

Pa3zpaborunku:
— norneHt kad. TY A. H. Bynnakos

Ox3ameH: 7 ceMecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH
I1K-1 CIIOCOOHOCTBIO BBIMOJIHATH MAaTEMAaTUYECKOE JlomkeH 3HaTh METO/bI CUHTE3a U aHAJIN3a
MOJICTUPOBaHNE OOBEKTOB U MPOLIECCOB 10 TH- | KOMOMHALIMOHHBIX CXeM; (DyHKIIMOHAIbHbIC
IIOBBIM METOJIMKAM, B TOM YHCJIE C MCIIOJIb30Ba- | CXEMBbI TUIIOBBIX Y3J10B HU(PPOBBIX
HUEM CTaHIAPTHBIX MMAKETOB NPUKJIAIHBIX MPO- | YCTPOMUCTB - AeMU(PPATOPOB, MYJIbTUILICK-
rpamMm COPOB, CYMMAaTOPOB, PETUCTPOB, CUETUHU-
KOB, 3aIIOMUH UX YCTPOWCTB; CTPYK-
OIIK-7 CTOCOGHOCTBIO YUHTHIBATH COBPEMEHHBIE TeH- | 002 SATOMHUHAIOIIIX yCTPOUCTE; CTpyk

JEHIUN Pa3BUTHS SJIEKTPOHUKH, U3MEPUTEIIb-
HOW M BBIYMCIUTEIBHON TEXHUKH, HH(OpMAIIH-
OHHBIX TEXHOJIOTHH B CBOEH TTpodeccnoHab-
HOH JEATEIIBHOCTH

TYPHBIE CXeMbI MUKPOITPOIIECCOPA U MH-
KPOKOHTPOJICPOB, HA3HAUCHHE UX OCHOB-
HBIX Y3JI0B; IPUHIIHITBI TTOIKITFOUCHHS
BHEIIIHUX YCTPOMCTB K IIMHAM BXOJIOB-
BBIXOJIOB MUKPOIIPOILIECCOPOB; OCHOBAMH
COCTABJICHUS TIPOTPAMM JIJISI MUKPOIIPO-
1eccopa U uX OTIAJKH.;

JlomkeH yMmeTh 3a7aTh OyieBy (QpyHKITHIO,
MUHHMH3UPOBATh U TIOCTPOUTH CXEMY Ha
JIOTHYECKUX AJIEMEHTAX B 3aJJaHHOM 0a3u-
CE; CTPOUTH CXEMBI ITUPPOBBIX YCTPOUCTB C
MCTIOJIb30BaHHEM TOTOBBIX ITU(PPOBBIX
Y3JI0B; COCTABJIATh U OTJIQKUBATh POTPaM-
MBI MUKPOIIPOIIECCOPOB Ha S3bIKE aCCEM-
onepa;;

JloDKeH BiaieTh METOAMKAMU TIPOCKTUPO-
BaHUI U aHAJIN3a KOMOWHAIIMOHHBIX CXEM;
TUIIOBBIMH CIIOCOOAMU MPOEKTUPOBAHHUS
U(PPOBBIX Y3JI0B U KOHTPOJISI UX pabOTHI,
MMpUHIUIIaMX COCTABJICHUA U OTJIAZAKU IIPO-
rpamM JUIsi MUKPOKOHTPOJIIICPOB;;

OOmme XapaKTEpUCTHKU TOKa3aTelie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHHUS KOMIIETCHIIUM Ha BCEX ATarax

Ilokazarenu u

3HaTh

VYMeTh

Bnanets

KpUTEpUHN

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

Ob6nanaer aAuana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (GaKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIITHE MOHS-
THSI B TIpEJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTIpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

BCpCT OTBECTCTBCHHOCTD 3a
3aBCPUICHUC 3a/1a4 B UC-
CJIICAOBAaHHUH, HpI/ICHOCB.6—
JINBACT CBOC ITOBCACHUC K
00CTOsITEILCTBAM B peuic-
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HUU TIpoOIeM

Y II0BIETBOPUTEIIb-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6iagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

OO0mamaeT OCHOBHBEIMH
YMEHHUAMH, TPEOYECMBIMHU
JJIA BBIITIOJTHCHUA HpOCTbIX
3a1a4

PaboTaer npu npsimom Ha-
OJroEeHNN

Tabmuna 3 — Drarnbl

2 Peasn3zanus KOMIETEeHIM I

2.1 Komnerennus IIK-1
[TK-1: ctocoGHOCTHIO BBIMOJHATh MAaTEMaTHYECKOS MOJCIUPOBAHHE OOBEKTOB M IMPOIECCOB 10
TUIIOBBIM METOAMKAM, B TOM YHCJIE C MCITOJIh30BAHUEM CTAHIaPTHBIX IMTAKETOB MPHUKIIAJIHBIX IPOTrPaMM.
Jiist hopMHUPOBAHUS KOMITETEHIIMHA HEOOXOIUMO OCYIIECTBUTH Psijl ATAOB. DTarbl HOPMUPOBAHHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS 9TOr0 BHIBI 3aHATHH M HCIIOJIb3yEMbIE CPEICTBA OLICHUBAHHS IIPE-
CTaBJIEHBI B TaOIHIIE 3.
OPMHPOBAHHUS KOMIIETCHIIMK U MCIIOJIb3yEMBIE CPEICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

OcHoBbI apu(pMETUKH B
JIBOUYHOI CUCTEME CUHC-
nenus. Matematuieckue
OCHOBBI TCOPHH MTPOCKTH-
POBaHUS U aHAJIH3A KOM-
OMHAIMOHHBIX cxeM. Cxe-
MBI, paboTy, 0003HAUYCHUS
u OyneBbl PpyHKIIMU ae-
mudpaTopoB, MyJIbTH-
IeKcopoB. CxeMbl,
0003HaUEHUE TPUTTEPOB
tuna R-S D-tpurrepa,
Tpurrepa tuna J-K.
CrpykTypy noJynpoBoJI-
HUKOBBIX 3aIIOMHHAIOIINX
YCTPOMCTB C MPOU3BOJIb-
HOU BeIOOpKOH. PaboTy n
0003HaYEeHNE TUTIOBBIX aB-
TOMATOB - PErHCTPOB,
CYETYHKOB C Pa3HBIMHU KO-
s pumeHTaMu AeICHHUS.
TunoBsIe CTPYKTYpHBIE
CXEMBbI MUKPOIIPOIIECCO-
poB. Pexxumbl paboThl MU-
KpokoHTpoiuiepa. OCHOBBI
MPOrPaMMUPOBAHUS MHU-
KPOKOHTpOJIJIEpa Ha SI3bIKE
accemOiiepa. Metoauky
MOJICIUPOBAHUS PaOOTHI
MUKPOKOHTpPOJIIEpA UHTE-
TPUPOBAHHBIM ITAKETOM
Single-Chip Machine.

OcyuiecTBIATh MEPEXoa OT
3aJlaHus pabOThI CXEMBI K
(dbopManbHOMY OIMCAHHIO
B BHJI€ TaOJIHIIBI ICTHHHO-
cTu OyneBol (yHKITUU.
BrinonuaTs nepexon ot
Tabuip! K popmyne. CuH-
TE3UPOBATh KOMOMHAIMOH-
HYIO0 cXemy 1o popmyre u
C WCIIOJIb30BAHUEM THIIO-
BBIX y3JIOB - Aemudparo-
POB M MYJIBTUILIICKCOPOB.
CrtpouTs AMarpaMmsl pa-
OOTBI CYETYMKOB C Pa3Ind-
HBIMU KO3 duIimeHTramMu
nenenus. [lomp3oBarees
CUCTEMOMN KOMaHJ MUKPO-
KOHTpoJIIepa JUIst Co3/1a-
HUS IPOTPaMM Ha SI3bIKE
accembnepa. OTnaxxuBarb
[IPOrPaMMBbI C UCIOJIb30Ba-
HUEM UHTETPHUPOBAHHOTO
rakera.

HaBbikamu cunTtesa u aHa-
TM3a KOMOMHAIMOHHBIX
CXeM, B TOM YHCIIE U C
MIPUMEHEHHEM THITOBBIX
y3710B. MeTogamu mpeoo-
pa3oBaHus OyJeBBIX BBIpaA-
KEHUH U1 [IepeBojia UX B
pasHbie 0azucel. MeToau-
KO MMOCTpOEHUs Aua-
rpamm paboThl HU(PPOBBIX
ycTpoictB. HaBbikamu co-
CTaBJICHHS MTPOTPaMM Ha
sI3bIKE acceMoepa Jyist
BBIOPaHHOTO MHUKPO-
KOHTpOJUIEpa U OTJIAJAKU
MPOTpaMM C MOMOIIbIO WH-
TErPUPOBAHHOTO MaKEeTa.

Bunwl 3agstuin

o Jleknum;

* CamocrosTenbpHas pa-
oora;

* [IpakTuueckue 3aHs-
THS;

o Jlexnnuy;

* CamocTosiTenbHas pa-
oora;

* [IpakTHueckue 3aHs-
THS,

* CamocTodrenbHas pa-
0oTa;

» JlabGopaTtopHsbie pabo-
TBI;
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» JlabGopaTtopHsbie pabo-
TBI;

» JlabGopaTtopHbie pabo-
TBI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonTtponwsHas paborta;
* Oruer no 1aboparop-
HOU pabore;

* Ompoc Ha 3aHATHAX;
e DK3aMeH;

* KonTponwHnas pabora;
* OrtueTt no Jadboparop-
HOM paboTe;

* Omnpoc Ha 3aHATHSIX;
* DK3aMeEH;

* Ortuet o nmaboparop-
HOM1 pabore;
e DK3aMeH;

(DOpMYHHpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

ommre 4.
Tabmuua 4 — IToka3arenu U KpUTEpHH OLICHUBAaHHs KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh Ymets Bnanets
OT1nuHO * OOnanaer ¢akTuye- e OOnagaer auanasonoM | ¢ Konrtponupyert padory,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKH-
MH 3HAaHUSMH B IIPEAeIax
u3y4aeMoil 06JacTH ¢ mo-
HUMaHHEM TPaHUIl IpH-
MEHHMOCTH;

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPUYECKUX PEILICHUN,
abCcTparupoBaHus
npobieM;

MPOBOJUT OLIEHKY, COBEP-
IIEHCTBYET JEHUCTBUS pa-
0OTEHI;

Xoporto (6a30BbIH

* 3nHaet (paKThl, NPUHIH-

e (OOamaeT QUaa3oHOM

* beper OTBETCTBEH-

YPOBEHB) IIbI, POLIECCHI, O0IINe MIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPIICHUE 3a-
MOHSTHS B Mpesienax u3y- | TpeOyeMBbIX JJisl peleHus | Jay B UCCIIeI0BaHNH,
yaeMoii 00nacTy; OTIpeJIeNIEHHBIX MPOOJeM | MPHUCIOCAOIMBAET CBOE

B 00JIaCTH UCCIIEI0BA- MOBEJEHHUE K OOCTOSATENb-
HUA | CTBAaM B PELICHUU
pobJem ;

VYaosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | ¢ Paboraer mpu npsMom

0 (IIOpOTroBLIN 00LIMMU 3HAHUSMU; YMEHUSIMHU, TpeOyEeMbIMH | HaAOIOACHUU;

YPOBEHbB) JUIS BBIITOJTHEHHS IPO-

CTBHIX 3a]1a4;

TCIBbHOCTH.

2.2 Komnerennusa OIIK-7
OIIK-7: crnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHICHIIMM Pa3BUTHUS JEKTPOHUKU, U3MEPU-
TETbHON U BBIYUCIUTENBHON TEXHUKH, HHPOPMALIMOHHBIX TEXHOJIOTUH B CBOCH MPOQPECCUOHATTLHON /e -

s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl GOpMUpOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE JUIsl 3TOTO BUABI 3aHATHI U MCHOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS Ipes-
CTaBJICHBI B Ta0yuIIE 5.
OPMHUPOBaHUSI KOMIIETECHIIMH U UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

Tabmmua 5 — Drarel

CocTasn

3HaTh

VYMmeTh

Bnanets

Copeprxanue dTa-
OB

OcHoBbI IOCTpOEHUSI LIU(D-
POBBIX BBIYMCIUTENbHBIX
ycTporictB. OCHOBHBIE ap-
XUTEKTYPbl COBPEMEHHBIX
MHUKPOIPOIIECCOPHBIX
yCTpOMCTB. Bo3MoOxHOCTH
MIPUMEHECHUS MUKPO-
KOHTPOJIJIEPOB B YCTPOM-
CTBAax YIpaBJICHUS U
KOHTPOJIS.

[IpoexTupoBarh KOMOHMHA-
LIMOHHBIE CXEMBI, 3aJ]aH-
Hbl€ TaOJIMIEeN UICTUHHO-
CTH, U aHAJIU3UPOBATh UX
paboty. [IpumensaTs nud-
POBBIE Y3JIbI 17151 IOCTPOE-
HUSI KOMOMHAIIMOHHBIX
ycTpoucts. IIpoektupo-
BaTh LIU(PPOBBIE CXEMBI C
UCII0JIb30BAaHUEM TpUITE-
POB U aHAIU3UPOBATH UX
paborty. [IpumenuTh
YIPaBJISAOMUNA MAKPOITPO-

HaBsikamu npoekTupoBa-
HUS ¥ aHalu3a MUGPOBBIX
yCTpoMcTB. MeToaukamu
COCTaBIIEHUS OYIEBBIX
(YHKIIMNA, OTTMCHIBAIOIITIX
1M poBOe YCTPOUCTBO U
npeoOpazoBaHus OyIeBBIX
GyHKIMHA [T perieHus
MOCTaBJIEHHbIX 3a1a4. Ha-
BBIKAMU COCTABIICHUS U
OTJIAJIKH TIPOTPaAMM JIJIst
MUKPOKOHTPOJLIEPA.
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1IeCCop JJIsl PEIICHHS TT0-
CTaBJIEHHOU 3aJa4u.

Bunwl 3austuin

o Jlexnuwm;

* CamocTrosTenbHas pa-
ooTa;

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsbie pabo-
THI,

* Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

* CamocrosTenbHas pa-
ooTa;

» JlaGopatopHbie pabo-
THI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonTtponwsHas paborta;
* Oruer no 1aboparop-
HOU pabore;

* Ompoc Ha 3aHATHSIX;
e DK3aMeH;

* KonTponsHas pabora;
* OrtueTt no naboparop-
HOM paboTe;

* Omnpoc Ha 3aHATHSIX;
* DK3aMeH;

* Ortuet o nmaboparop-
HOM1 pabore;
e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

omuue 6.
Tabmuua 6 — [Toka3arenu U KpUTepHU OLIEHUBAHHS KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh YMmets Bnanets
OT1nuHO * OOnanaer ¢akTuye- e OOnagaer auanasonoM | ¢ Konrtponupyert padory,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKH-
MH 3HAaHUSMHU B IIpeeIax
u3y4aeMoil 06J1acTH ¢ 1mo-
HUMaHHEM TPaHUIl IpH-
MEHHMOCTH;

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPUYECKUX PEILLIECHUN,
abCcTparupoBaHus
npobieM;

MIPOBOJUT OLIEHKY, COBEP-
IIEHCTBYET JEHUCTBUS pa-
OOTEHI;

Xoporto (06a30BbIN

* 3nHaet (paKThl, NPUHIH-

e (OOamaeT QUaa3oHOM

* beper OTBETCTBEH-

YPOBEHB) b, POLIECCHI, O0IINe MIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPIICHUE 3a-
MOHSTHS B Mpesenax u3y- | TpeOyeMBbIX JJis peleHus | Jay B UCCIIeI0BaHUH,
yaeMoii 00acTH; OTIpeJIeNIEHHBIX MPOOJIeM | MPHUCIOCAOIMBAET CBOE

B 00JIaCTH UCCIIEI0Ba- MOBEJEHHUE K OOCTOSATENb-
HUA | CTBAaM B PELICHUU
pobJem ;

VYaosnerBoputenbH | * OO6nagaet 6a30BBIMU * OOmagaer ocHOBHbIMH | ¢ PaGoraer mpu npsMom

0 (IIOpOToBLIN 00LIMMU 3HAHUSIMU; YMEHUSMHU, TpeOyeMbIMH | HAOIOACHUU;

YPOBEHbB) JUIS BBIIIOJTHEHHUS IPO-

CTBHIX 3a]1a4;

MYJbTUILIEKCOPAX.

3 TunoBble KOHTPOJILHBIE 32/ IaHUS

Jlns peanuzanuyl BBIMIENIEPEUNCICHHBIX 3a/1ad OOYYEeHHsI MCIIOIb3YIOTCS THUIIOBBIC KOHTPOJIbHBIC
3a/IaHMs WM MHBIE MaTepuasibl, HEOOXOIUMBIE JJIs OLIEHKU 3HAHWM, YMEHHU, HABBIKOB U (WUJIM) OMbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMHUPOBAHUS KOMIIETCHIIMA B MPOIIECCE OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLIEM COCTABE.

3.1 TeMbI OIPOCOB HA 3AHATHAX
— U3yuuts paboTy TPUITEPOB Pa3HBIX TUIIOB, HAYYUTHCS CTPOUTH JUArPaMMBbl pabOThI IIPU U3ME-
HEHUM BXOIHBIX Bo3zercTBuil (R-S tpurrep, D-tpurrep, J-K Tpurrep.
— W3yuuts 3apanue bO® mis nemmdparopa, MyabTUIIIIEKCOPA, CYMMATOpa U UX CXEMBI.
— W3yuurs peanuzanuio b® ¢ momompio aemmdpaTopoB U MyIbTUILIEKCOPOB.
— MHM3yuuts Meron pasnoxenus b® 1mo ogHOW M ABYM NEPEMEHHBIM Ul pealu3allid UX Ha

— MW3yuynth npuHOMN pabOThl CYETYMKA KOMAHJ, PErHCTPOB YIpaBJICHUS BHYTPECHHUMH y3JIaMU
MuKpokoHTposepa MK-51..
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— VYSCHUTH BIHSHHUE KAKIOTO OUTa PETUCTPOB YMpaBICHHsS Ha KOH(MUTYpAIMI0 BHYTPEHHUX
y3710B MUKpoKoHTposuiepa MK-51.

— BroinonHuTh Ha mMpuUMepax MepeBoj] Ynced U3 JECATUYHON CUCTEMbl CUMCIICHHS B JBOUYHYIO,
HIECTHAIETUPUUHYIO.

— IlepeBecTu yncia B IBOMYHYIO CHCTEMY CUHCICHUS U BBIMOJIHUTH OMEPAIMIO CIOKEHUS C UC-
MOJIb30BAaHUEM TPSIMBIX U JAOMOJHHUTENBHBIX KoAoB (+15-9, -12+6, -9-11, +7+10).

— 3amaTh MaTEeMAaTUYECKYI0 MOJIEIb KOMOMHAIIMOHHOW CXEMBI B BUIE OyIeBOW (PYHKIIMH C TIOMO-
b0 TAOIUITEI UICTUHHOCTH B opmax JIH® u KHD, BBITOIHUTE MUHUMH3AIUIO C TIOMOIIBIO KapT Beii-
ya. CocTaBUTh KOMOMHAIIMOHHYIO cxemy, peann3yrolnyto b® B 6azuce U, NJIH, He. [Ipeobdpazosats b
11 peanusainuu b® B 6azucax U-He, NJIN-He. CocTaBuTh cXemy.

— PaccmoTperh CTpYKTypy MPOTPaMMHUPYEMOU JIOTUYECKOW MaTPHIbl M PEaIu3aldi0 CUCTEMBbI
OyneBbIX (YHKITUH.

3.2 TeMbI KOHTPOJIBbHBIX PadoT
— IlosicHuT Ha3HaueHHE perucTpa KOMaH/ ¥ cueTYMKa KoMaHa MUKpokoHTposuiepa MK-51. Onu-
caTb paboTy MUKPOKOHTPOJUIEpPA B TPOrPAMMHOM PEKUME pabOTHI.
— Omnucatp paboTy cucTeMbl NpepbiBaHui MUKpOKOHTpoiepa MK-51. OOBsCHUTD MOHSATHE BEK-
TOpA NPEPHIBAHUM.

3.3 Dk3aMeHalOHHbIE BONPOCHI

— 3anath OyneBy (QyHKIMIO TaOIUIEH UCTUHHOCTH, MUMHUMHU3HPOBATh TU3BIOHKTUBHON U KOHB-
IOHKTUBHOH (hopMax, MOCTPOUTH cxeMy Ha snemenTtax U, MJIN, He.

— 3anucath OyneBy (YHKIHIO TOJIHOTO YeThIpeX paspsiiHoro aemudparopa. [loctpouts cxemy
peanu3anuu Ha HeM OyJIeBOM (PyHKITUH OT 4-X IEPEMEHHBIX.

— 3anmcarts OyaeBy (YHKIIUIO TOJIHOTO MyJbTUILIeKcopa 16 Ha 1. ITocTpouTh cxemy peanuszanuu
Ha HeM OyiieBod (GYHKIIMH OT 4-X MIEPEMEHHBIX.

— CocTaBUTh CXEMY CYETUMKA-IEIUTENs 4acTOThl MUMITYJbCOB Ha OCHOBE YETBIPEX pa3psAHOTO
JBOMYHOTO cyYeTYHKa (KOI(OUIIMEHTHI JeeHUsI MOTYT NMPHUHUMATh OJHO M3 CIEAYIOUIMX 3HaueHHi: 5,0,
9,10, 12, 13, 14). HapucoBarh BpeMEHHYIO IHarpaMMy paOOThl CYETUHNKA-TICITUTEIIS.

— CocTaBUTh CTPYKTYPHYIO CXEMY MOAYJISl OIIEPaTUBHOTO 3allOMHHAIOIIETO YCTPOICTBA C IPOU3-
BOJIbHOM BBIOOPKOI eMKOCThIO 1 KOauT.

— Omnucarp HazHayenune AJIY 1 nopToB BBOAA-BbIBOJA MUKpOKOHTpoJuiepa MK-51.

— Hapucosats cTpykTypy Taiimepa-cueTurika MukpokoHnTposiepa MK-51 u perucrtpos ymnpasie-
HUSL UM 17151 paboThl TaliMepa-cueTyuka B pexxume 0.

— Hapucosats cTpykTypy Taiimepa-cueTurika MukpokoHTposiepa MK-51 u peructpos ymnpasie-
HUS UM J171s1 pa0oThl TaliMepa-cyeTyuKa B pexxume 1.

— Hapucosars cTpykTypy Taiimepa-cueTurika MuUkpokonTposiepa MK-51 u perucrpos ynpasie-
HUS UM JI71s1 pa0oThl TaliMepa-cYeTynKa B pexume 2.

— Hapucosats cTpykTypy Taiimepa-cueTurka MukpokonTposiepa MK-51 u perucrpos ynpasie-
HUSL UM 715 paboThI TaliMepa-CueTyuKa B pexxume 3.

— Omnucarp paboty mukpokontposiepa MK-51 B mporpaMMHOM pekuMe padOTHI.

— Tlosicauth paboty MukpokonTpossiepa MK-51 ¢ BHyTpeHHel U BHEIIHEH maMsTh NporpaMm U
NaMSATBIO JaHHbIX.

— TloscHUTH Ha3HAYEHUE BHYTPEHHUX MAarucTpajey nepesadn JaHHbIX MUKPOKOHTposuiepa MK-
51.

— Tosicuute paboty mukpokoHtpoiuiepa MK-51 npu nepegaye u npuemy JaHHBIX MOCJEIOBa-
TEJIBHBIM KOZOM.

— Tlosicauts paboty mukpokoHTposuiepa MK-51 B pexxume npepbIBaHus OT BHYTPEHHHUX Y3JI0B.

— Tloscauts paboty mukpokonTpoiepa MK-51 B pexxuime npepsiBaHUSI OT BHEIIIHUX YCTPONCTB.

— IlosicHuTh Ha MpUMepax BO3MOXKHBIE METOABI aJApECallii JaHHBIX B CUCTEME KOMAaHJ MHUKPO-
koHTposuiepa MK-51.

3.4 Tembl 1a00paTOPHBIX padoT
— W3yueHue y310B 1upoBbIX YCTPOICTB. U3yUEHHE CUCTEMBbI KOMaH ] MUKPOKOHTPOJLIEpA.
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— 3anmate OyneBy (DyHKIIMIO OT YETHIpEX MEPEMEHHBIX, MUHUMHU3HUPOBATH C IMOMOIIBIO KapThI
Kapno-Beiiua, noctpouts cxemy Ha jgoruueckux snemenrax U, MJIN, He.

— IlocTpouth cxemy cueT4MKa-IeNUTENsI YaCTOThl UMIYJILCOB C 3aJlaHHBIM KO3(DPHUIIMEHTOM Je-
nenus (7,8,12,14,16).

— Tonkmo4ynuTh K JBOMYHOMY YEThIpEXpa3psSAHOMY CUETUYUKY TeHEpaTOp UMITYJIbCOB, MOJIHBIH Je-
m@paTop ¢ MHBEPCHBIMHU BBIXOJAMH U HAPHUCOBATh JUArpaMMy BBIXOJIOB CUETUMKA U Aeurudparopa.

— 3anats OyneBy QYHKIHIO OT 4-X IEPEMEHHBIX U peanu30BaTh ¢ Ha IMOJIHOM JenmdpaTtope.

— 3anath OyneBy QyHKIHIO OT 4-X IEPEMEHHBIX U PealM30BaTh €€ Ha MYJIbTUILIEKcope 16 Ha 1.

4 MeToanuecKkue MaTepuabl
s obecnieueHust mporecca 0Oy4eHHsS W pelIeHUs 3ajad 00y4eHHUs! MCTIOIB3YIOTCS CIEAYIOIHNe
MaTepuabl:
— METOJUYECKHE MaTepuabl, ONMpeaesoNINe MPOLUEaYpbl OLIEHUBAHUS 3HAaHUN, YMEHU, HaBbI-
KOB U (WJIM) OIBITA JESATENIbHOCTH, XapaKTEPU3YIOIIKX 3TaIlbl (OP-MUPOBAHMS KOMIIETEHLIUN, COTJIACHO II.
12 paboueii nmporpamMmsl.

4.1. OcHOBHas1 JIMTEpaTypa
1. Ilorexun, Buktop AnanbeBud. CxemMoTexHHUKa MUPPOBBIX YcTpocTB [Tekcr] : yueGHOE 1O-
cobue / B. A. [Torexun ; MunucrepcTBo o0pazoBanus u Hayku Poccuiickoit @enepanuu, Tomckuii rocy-
JAPCTBEHHBIN YHUBEPCUTET CUCTEM yIpaBieHus U paanodnekTpoHuku (Tomck). - Tomck : M3aarenbcTBO
TYCVYPa, 2015. - 501 ¢ : puc., Tabn. - bubmmorp. B konue pasz. - ISBN 978-5-86889-709-2 : (nanuuue B
oubmmoreke TYCVYP - 20 3k3.)

4.2. lonoiHUTEILHAS JIMTEPaTypa

1. Tlorexun, Buktop AnanseBuu L{udpoBbie ycTpoiicTBa 1 MUKPOIPOILIECCOPHI : ydeOHOE 1MOCo-
oue / B. A. Ilorexun ; MunuctepctBo oOpasoBanus Poccuiickoit @enepanun, Tomckuilt rocyaapcTBeH-
HBI YHMBEPCUTET CUCTEM YIPABICHUS M paauodyeKTpoHukH, Kadenpa teneBuaeHus M yrnpaBieHHs. -
Tomck : TMIIIO, 2002 - . Y. 1. - Tomck : TMIIJIO, 2002. - 263, [1] c. : un. - bubmuorp.: c. 262-263.
YK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Dx3eMiutsipsl Bcero: 16 (Hanuuue B OuO-
muoteke TYCVYP - 16 3k3.)

2. Tlorexun, Buxrtop AnanbeBud L{nppoBbie ycTpoHCTBa U MUKPOIPOLIECCOPHI : y4eOHO-METO-
nudeckoe mocobue / MunucteperBo obpazoBanust Poccuiickoit @eneparnu, ToMCKuii TOCyIapCTBEHHBIN
YHHMBEPCHUTET CUCTEM YIPABJICHUS U paAHodeKTpoHukH, Kadenpa TeneBuaeHus u ynpabiaeHus. - TOMCK :
T™LIO, 2002 - . Y. 1. - Tomcx : TMIJO, 2002. - 45, [3] c¢. : w1 - b. n. YIK
621.382.049.77.037.372(075.8) 681.325.5-181.4(075.8) (Hamuuue B Onbamoreke TYCVYP - 6 3k3.)

3. Tlorexun, Buktop AnanbeBuu. CxeMoTexHUKa MUPPOBBIX ycTpoiicTB [Teker] : yueOHoe mo-
cobue / B. A. [Torexun ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanuu, Tomckuii rocy-
JTAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIpaBieHus U paanodnekTpoHuku (Tomck). - Tomck : M3narenbcTBo
TYCVYPa, 2015. - 501 ¢ : puc., Tabn. - bubmuorp. B konue pasz. - ISBN 978-5-86889-709-2 : (Hanuuue B
oubmmoreke TYCVYP - 20 3k3.)

4. Kopmunun, Banepuit AnaronseBud LludpoBbie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI : yueOHOe
nocobue / B. A. Kopmunun ; MunuctepctBo oopazoBanusi Poccuiickoit @eneparuu, Tomckuii rocynap-
CTBEHHBIM YHUBEPCUTET CHUCTEM YIPABJICHUS U paluodIeKTpoHuku, Kadenpa teneBuneHust u ympasie-
Hus. - Tomck : TMIJIO, 2000 - . Y. 2 . - Tomck : TMIIJIO, 2000. - 164 c. : wi., Tabma. - bubmuorp.: c. 163-
164. - 82.00 p., 130.00 p. VIIK 004.318-181.48(075.8) (nanuuue B 6ubmnotexke TYCVYP - 3 7k3.)

5. MHuterpanpubie MUkpocxemsl : cripaBounuk / b. B. Tapabpun [u np.] ; pen. b. B. TapabpuH. -
M. : Paauo u cBs3b, 1983. - 528 c. : wi., Tabmn. - 02.00 p. YK 621.382.049.77(03) (manuyue B Oubnmore-
ke TYCVYP - 22 3k3.)

6. 3enbauH, EBceit ApoHoBud. LludpoBble MHTErpagbHBIE MUKPOCXEMBI B HH(OpMAIMOHHO-
u3MepuTensHoit anmaparype / E. A. 3ensaun. - JI. : Dueproaromusnart, 1986. - 280 c. : ui. - 3armi. Ha Ko-
peuke : LludpoBsle MHTErpanbHble MUKpOCXeMbl. - bubmuorp.: c. 276-277. - 84.00 p., 01.20 p. VIAK
621.382.049.77:621.317.7 (manmuune B 6udmotexe TYCVYP - 20 2x3.)

7. LludpoBsie n aHAIOTOBBIE HHTETpalbHBIE MUKpOocXeMbl : CripaBounuk / C. B. SIky6oBckuii [u
ap.] ; pen. C. B. flkyboBckuii. - M. : Paguo u cBsi3b, 1989. - 495[1] c. : wn, Tabmn. - bubmmorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 VJIK 621.382.049.77(035.5) (nanuume B oubaroreke TYCVYP - 26 3k3.)

8. Muxkposnexkrponuka: Yueobnoe nmocooue / lllapamos A. B. - 2007. 138 c. [OnekTpoHHBIHN pe-
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cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/833, cBoOOAHBIIA.

4.3. O0s13aTesbHbIC Y4eOHO-MeTOAUYEeCKHE M0CO0us

1. IudpoBbie yCcTpoCTBA U MUKPOIPOLIECCOPHI: METOAMUECKHE yKa3aHHs 10 MPAKTUYECKUM
3aHATUSAM U caMocTosTeNnbHOM padote / [Totexun B. A. - 2012. 21 c. [DaexTpoHHbIN pecypc] - Pexxum no-
cryma: http://edu.tusur.ru/publications/2514, cBOOOIHBIH.

2. Meronuueckue peKOMEHIaLUH JUIsl CAMOCTOSTEIBHOM MOJArOTOBKH CTYAEHTOB: J[JIs CTyAeHTOB
BCEX HaIpaBJIEHUH MOATOTOBKH U crienranbHocTel / [lokpoBckas E. M. - 2016. 11 c. [DnexTpoHHbIH pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5887, cBOOOIHBIIA.

3.  OcHOBBI MHKpPOIIPOIIECCOPHOU TeXHUKHU: YueOHoe mocooue / [llapanos A. B. - 2008. 240 c.
[DnexTpoHHBIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/834, cBoOOAHBIIA.

4. KoMmplOTepHbIH MPaKkTUKyM MO LU(PPOBONH cXeMOTeXHUKE. MUKpO3JIeKTpoHUKa : Pyko-
BOJICTBO K BBITIOJTHEHHUIO JTA0OpAaTOPHBIX padOT A CTYACHTOB crienuaibHocTH "[IpoMbliieHHast diek-
Tponuka" / A. B. lllapanoB ; MunucrepctBo o0pa3zoBanusi Poccuiickoit @enepannu, ToMmckuii rocynap-
CTBEHHBI YHHBEPCUTET CHCTEM YMPaBICHHS M PAAHOIICKTPOHUKH, Kadenpa mpoMBIIIIIEHHONH 3IeKTpo-
HUKH. - Tomck : [0. u.], 2006. - 17 c. (manuune B 6ubmmoreke TYCVYP - 40 5k3.)

4.4. ba3bl JaHHbIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Wndopmannonno-nonckopas cucrema Google.
2. CBoOomHO pacrocTpaHseMas MporpaMma MoAeTUpoBaHUsS MHKpokoHTposuiep Single-Chip
Machine.

CornacoBaHa Ha noprane Ne 18186 20



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа
	9.1. Темы контрольных работ
	9.2. Темы для самостоятельного изучения теоретической части курса
	9.3. Вопросы по подготовке к лабораторным работам

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости студентов
	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3 Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2 Учебно-методические пособия для лиц с ограниченными возможностями здоровья
	12.4. Базы данных, информационно-справочные, поисковые системы и требуемое программное обеспечение

	13. Материально-техническое обеспечение дисциплины
	13.1. Общие требования к материально-техническому обеспечению дисциплины
	13.1.1. Материально-техническое обеспечение для лекционных занятий
	13.1.2. Материально-техническое обеспечение для практических занятий
	13.1.3. Материально-техническое обеспечение для лабораторных работ
	13.1.4. Материально-техническое обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья
	14. Фонд оценочных средств
	14.1. Основные требования к фонду оценочных средств и методические рекомендации
	14.2 Требования к фонду оценочных средств для лиц с ограниченными возможностями здоровья
	Таблица 14 – Дополнительные средства оценивания для студентов с инвалидностью
	14.3 Методические рекомендации по оценочным средствам для лиц с ограниченными возможностями здоровья
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-1
	2.2 Компетенция ОПК-7

	3 Типовые контрольные задания
	3.1 Темы опросов на занятиях
	3.2 Темы контрольных работ
	3.3 Экзаменационные вопросы
	3.4 Темы лабораторных работ

	4 Методические материалы
	4.1. Основная литература
	4.2. Дополнительная литература
	4.3. Обязательные учебно-методические пособия
	4.4. Базы данных, информационно справочные и поисковые системы


