MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

= TUSUR YTBEPXJIAIO
m m UNIVERSITY [TpopekTop no yuebHO# padoTte
Cep Mi‘;‘-'-‘.;l. -'.. B "....'..n ':-z..-:.';;-l-ﬂ-i'.k' |-.._-': ':.ﬂ'.-.inli.'-.f: I.-’-J:-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA S ITPOTPAMMA VUEBHOM JINCLIUTTJIMHBI
Mu¢posbie ycTpoiicTBa 1 MUKPONIPOLECCOPHI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka

HanpasnenHocts (npoduns): PaguorexHudeckue cpeacTBa mnepegayd, npueMa u  o0padoTKH
CHUTHAJIOB

®dopma 00ydeHUS: 0OUHO-3209HAS

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3

Cemectp: 6

YuebOnsrit man Habopa 2013 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 [IpakTrueckue 3aHATUS 26 26 4acoB
3 Bcero aymuTopHbIX 3aHATUH 44 44 4acoB
4 W3 HuX B HHTEpaKTUBHOU (popme 10 10 4acoB
5 CamocTosiTenpHas paboTa 64 64 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E

3auet: 6 cemecTp

Tomck 2017

CornacoeaHa Ha noptane Ne 22190




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 44 or « 28 » 8 2017 1

JIUCT COTTTACOBAHUN
PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -

JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne
PazpaboTunk:
noueHt kad. TY A. H. byngakos

3aBenyromuii odecrieunBaroien kag.
TY T. P.T'a3u3oB

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Hexan PT® K. YO. Ilomosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
DKCHepr:

mpodeccop kad. TY B. A. [llanumoB

CornacosaHa Ha noptane Ne 22190 2



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» (b1.5.20) 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 3.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 44 44
Jlexuun 18 18
[IpakTrueckue 3aHATUA 26 26
W3 Hux B MHTEpAaKTUBHOW (hopme 10 10
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CamocrosTenpHas paboTa (BCero) 64 64
[TpopaboTka IEeKIMOHHOTO MaTepralia 30 30
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 34 34
Bcero (6e3 3x3amena) 108 108
OO6m1ast TpyI0€MKOCTh 4 108 108
3auetHble EauHunml 3.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
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6 cemecTp
1 JIBonyHasi cucTeMa CUMCIICHHUs, TTPEICTaB- 4 6 12 22 OIIK-7, IIK-1
JICHHE YMCIIOBBIX JaHHBIX, apuMeTnyeckue
oTepalny ¢ JBOMYHBIMU uuciamu; Jloruue-
CKH€ OCHOBBI IIU(PPOBBIX YCTPOUCTB, CIIOCOOBI
3aaHus OyJeBbIX (DYHKIUH, TOCTPOCHHE
KOMOMHAIIMOHHBIX CXEM B 33JIaHHBIX 0a3ucax;
2 Bugsr TpurrepoB. Cxembl Aemm@paTopoB, 4 8 12 24 OIIK-7, ITK-1
MYJITUIUIEKCOPOB, CyMMAaTopa, CY€TYUKOB,
peructpos. [IpuHIHI MOCTpOEHUS 3alIOMUHA-
IOIIHUX YCTPOMICTB.
3 CtpykTypHas cxema MUKpoTpolieccopa 4 8 14 26 OIIK-7, ITK-1
(MuKpokoHTpoJuiepa). HasHaueHre 0CHOBHBIX
y310B: AJIY, namsaTe nporpamMm M 1aHHBIX,
LIUHBI aJIpeca, JaHHBIX, YIIPABIECHUS, TOPThI
BBO/Ia-BBIBOJIA, PETUCTPHI YIIPABJICHHUS,
TalilMepbI-CUETYUKH, YCTPONUCTBO MOCIIE0BA-
TEJILHOTO TIOPTa BBOAA-BHIBOJIA.
4 PaboTa MUKpPOIIPOIIECCOPa B MPOTPAMMHOM 4 4 14 22 OIIK-7, TTK-1
pekrMe padoThl, MPOTPAMMHOE YIIpaBJICHUE
BHYTPCHHUMHU y3JIaMH, OPTaHHU3aIMs B3aUMO-
JEHCTBHS C BHEITHUMH YCTPOHUCTBAMU Uepe3
MOPTHI BBOAA-BbIBOJA. CHCTEMa KOMaH| MU-
KpOTIpolieccopa U COCTaBJIEHUE POTpaMM Ha
s3bIKe accemoiiepa, OTaaaKa mporpamm.
5 Ha3znaueHue cucteMbl IpepbiBaHuid; BekTo- 2 0 12 14 OIIK-7, TTK-1
pa npepbiBaHuii; PaboTa MUKpOIpoLeccopoB
B PEeKHUME TPephIBAHUN.
Hroro 3a cemectp 18 26 64 108
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Hrtoro

18 26 64 108

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKITUSIM)

Hazsanns pas3acioB

CO,Zle)KaHI/IC pa3aciioB IUCHUILIUHEI 110
JICKIHUAM

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

6 cemecTp

1 JIBonuHas cucTeMa CUMCIICHHS,
MPEICTABICHNE YHCIIOBBIX JIAHHBIX,
apupMeTHYECKHUE OTepaIluu ¢
JIBOMYHBIMH urciiamu; Jlornueckue
OCHOBBI IIU(PPOBHIX YCTPOUCTB,
crocoObl 3a1aHus OyJIeBbIX (PYHKIUH,
MOCTPOCHHE KOMOMHAITMOHHBIX CXEM B
3aJJaHHBIX 0a3ucax;

[Tpuniuner @on-Helimana. [Ipeacrasne-
HUE YUCeN B IBOMYHOMN U IIECTHAALIECTH-
pUYHOM cuctemax cuuciieHus. [Ipsmoii u
JOTIOJTHUTEBHBIN KO/ TBOUYHBIX YHCEIL.
CrnoxeHue U BEIUNTAHUE IBOUYHBIX YH-
cen. [IpuHIUI BHITOTHEHUS] YMHOKECHHUS
U JeTieHUs IBOMYHBIX yncesl. OCHOBHbBIE
3aKOHBI U TEOPEMBI OYICBOU anreOpshl.
CriocoOsI 3a1aHus OyJIEeBBIX (PYHKITHIA.
Munumuzanusa b®. [Toctpoenue komOu-
HaMOHHOM cxeMsl 110 b®. [Tonsarue 6a-
3uca. Peanu3zanus KOMOMHAIIMOHHBIX
CXEM B pa3HbIX 0a3ucax.

N

Htoro

OIIK-7,
IK-1

2 Bunp! TpurrepoB. Cxembl
nemudpaTopoB, MyIbTUILIEKCOPOB,
CyMMAaTopa, CYETYMKOB, PETUCTPOB.
[IpuHIm nmocTpoeHus
3aIIOMHHAIOIINX YCTPONCTB.

3akoHbl paboTsl TpurrepoB R-S, D-Tpur-
repa, JK-tpurrepa. O603HaueHue Tpurre-
poB Ha cxeMax. J{uarpaMmbl paboThI
Tpurrepos. Jlemmudparopsl, ux bd, cxe-
MBI eI paTopoB, 0003HAUCHHS HA CXE-
Max. MyneTumekcopsl, ux b®, cxemsl
MYJIbTHIIEKCOPOB, 0003HAUCHHS HA CXE-
max. Peamuzanug b® ¢ momomero ne-

M dpaTopoB U MyIBTUILIEKCOPOB. Pazio-
keHne b® mo nepeMeHHbIM JIJI peain3a-
LU Ha MYJIbTUIUIEKCOpax. Peructpel,
CXEMBI PETUCTPOB, 0003HAUECHUE PErt-
cTpoB Ha cxemax. Cymmaropsl, b® cym-
Maropa ¥ IoJlyCyMMaTropa, CXeMbl CyMMa-
TOpOB, 0003HaueHMs Ha cxemax. Onepa-
THBHBIE U ITOCTOSIHHBIE 3aIIOMUHAOIIINE
YCTPONCTBA C IPOU3BOIBHOM BHIOOPKOIA.
[IpuHIMIT OpraHu3anuyu 3arOMUHAOIINX
YCTPOHCTB ¢ MPOU3BOILHOM BBIOOPKOIA.

Hroro

OIIK-7,
[IK-1

3 CtpykTypHas cxema
MUKpOIIpoIieccopa
(MukpokoHTposuiepa). Haznauenue
OCHOBHBIX y3710B: AJIY, naMath
IpOrpaMM U JIaHHBIX, ILIMHBI apeca,
JTaHHBIX, YIPaBIEHUS, TOPTHI BBOIA-

O060011IeHHasT CTPYKTYpa MUKPOTIPOIIEC-
copa ®on-Helimana. /IByx u Tpex IIUH-
Hasl apXUTEKTypa MUKPOIIPOLIECCOPOB.
I"apBapackast apXuTeKTypa MUKpO-
KOHTPOJUIEPOB. APXUTEKTYpa MUKPO-
koHTposiepa MK-51. AJIY, peructpsl

OIIK-7,
IIK-1
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BBIBOJIA, PETUCTPBI YIIPABICHHUS,
TaliMepbI-CUETYUKHU, YCTPOHUCTBO
IIOCJIEZIOBATENIBHOTO 110PTa BBOAA-
BBIBOJIA.

o0111ero Ha3HaYeHUs1.Ha3HaYeHUe 1INH
nepeaauu NaHHbIX. [lapaniensHsle mopThl
BBOJZIa-BbIBOJIA, YIIPABIECHHUE ITOPTaMH,
aJIbTepHATUBHBIC (PYHKITMH ITOPTA BBOJIA-
BbIBOJIA. Pe3uieHTHAS 1 BHEIIHAS TaMATH
IIPOrpaMM U JaHHBIX. YCTPOMCTBO yIIpaB-
JIEHUS] MUKPOKOHTpoJuiepa. Taimepsl-
CYETUUKH, PETUCTPHI ynpasiieHus. [lopt
IIOCJIEOBATENBHOM Tepeaul TaHHBIX,
PEruCTphl YIIPABICHHUS.

Hroro
4 PaGoTa MuKpompolieccopa B [IporpaMMHBIil pexxuM paboThl MUKPO- OIIK-7,
MIPOrPaMMHOM PEXUME PadOTHI, KOoHTpoJuiepa. CuCTeMa KOMaH/, OCHOBBI IIK-1
MIPOrpaMMHOE YTIPABJICHUE a3bIka accemOiuepa. CocTaBieHUe Mpo-
BHYTPEHHUMHU Y3JIaMH, OPTaHU3aLldsg | TPAMM U OTJIAJIKa IPOrPaMM.
B3aHMOJICACTBH € BHELHUMH Wroro 4
YCTPOWCTBAMM 4Yepe3 NMOPTHI BBOAA-
BEIBOZIa. CricTeMa KOMaH/I
MHKPOIIPOLIECCOPA U COCTABICHUE
MIporpaMM Ha si3bIKe acceMOuepa,
Otnagxa nporpamm.
5 Hasnauenune cucremMsl npepbiBanuii; |[IoHsaTHe pexuma npepsiBannii. Bay- 2 OIIK-7,
Bekropa npepriBanuii; Pabora TPEHHHUE U BHEIIIHUE IIpepbIBaHus. Bek- IIK-1

MHUKPOIPOIIECCOPOB B PEXKHUME TOp IpepbIBaHUN. Peructpsl yrnpapieHus

MPEPbIBAHUN. npepbiBanusiMH. [IporpamMMbr 00paboTkH
MpEepPBhIBaHUI.
Hroro 2
Hroro 3a cemectp 18

5.3. Paznenbl AUCHUILVIMHBI M MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U oOecnneynBaeMbIMU (NMOCJAEAYIOINIUMH) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmuma 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBI3H

Ne pa3zenoB gaHHOW AMCIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMBbIX TUCIIUILTHH

1 2 3 4 5

[IpeamecTByromue TUCHUTIITUHBI

HanmenoBanme JUCHUITIINH

1 LHudpoas o6paboTka CUTHAIOB + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHH
NpeCTaBICHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHI, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI

Bunel 3auaTHIT DOopMBbI KOHTPOJIS
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OIIK-7 + + + Ompoc Ha 3aHsATHAX, 3a4eT, OT-
YeT M0 MPAKTUIECKOMY 3aHSITHIO
IIK-1 + + + Onpoc Ha 3aHaTHAX, 3a4eT, OT-
YET MO MPAKTUYECKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs
TexHOMOTUM MHTEPAKTHUBHOTO OOYYEHUS MPH pa3HbIX (OopMax 3aHATUH B 4acax MPUBEICHBI B Ta-
omune 6.1
Ta6muma 6.1 — TexHonornu HHTEPAKTUBHOTO 00YYECHHUsI IPU Pa3HbIX pOpMax 3aHATUH B yacax

WNHrepakTuBHBIC IpakTHYecKue | MIHTEpakTUBH
Mertoasl Bcero
3aHATHSA bI€ JIEKLIUU
6 cemecTp
Pemenne cuTyalimoHHbIX 3a1a4 4
[IpeseHTanuu ¢ ucnoap30BaHUEM 2 4
CJIaliJIOB C 00CYKIEHUEM
Hroro 3a cemectp: 6 4 10
Hroro 6 4 10
7. JlJaGopaTtopHbie padoThI
He npenycmotrpeno PYII
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue npakTUUeCKUX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuna 8. 1 — HaumeHoBaHHE MPAKTUUECKHUX 3aHATUN (CEMUHApPOB)
3 =
s i
HanMeHnoBaHMe IPAKTUUECKUX 3aHATUN = )
Ha3Banus paznenos zF =
(cemuHapoB) Q s 2
= o, =
2 o' g
= S
6 cemecTp
1 /IBoruHas cucrema CUUCIIeHHUs, [lepeBoa eCATUYHBIX YUCET B JBONY- 6 [IK-1
IIPEJICTaBICHUE YUCIOBBIX IaHHBIX, | Hble. [IpeacraBienue yncen B IpsMOM U
apudmeTnyeckue onepanuu c JIOTIOJIHUTENIBHOM Koax. Apudpmernye-
JBOMYHBIMU yMcliaMy; JIorHueckue | CKUe ONepalyy CIO0KEHUS U BBIUNTAHUS.
OCHOBBI IIU(PPOBBIX YCTPOUCTB, [IpuHUMIT YMHOXKEHUS U I€TICHUS IBOUY-
crnocoOsbl 3aaHus OyneBbIX QyHKIMH, |HBIX yucell. 3aaanue OyneBbIX (YHKIHMA
MOCTPOEHUE KOMOMHALIMOHHBIX CXEM B | TAOIMIIAMU UCTUHHOCTU. MUHUMM3ALIHS
3aJJaHHBIX 0a3ucax; b®. CuHTe3 KOMOMHAIIMOHHBIX CXEM T10
b® B 6a3ucax U, UJIU, He, U-He, NJIH-
He.
Hroro 6
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2 Bunpl TpurrepoB. Cxembl N3yyenue paboThl CYETIUKOB, MYJIbTH- 8 IIK-1
e paTopoB, MyJbTUILUIEKCOPOB, | ITIEKCOPOB, CyMMaTopoB, CyMMaTopOB,
CymMMaTopa, CYETYUKOB, PETUCTPOB. AJ1Y, O3Y, peructpon.Peanuzanus bd ¢
[IpuHmn noctpoexus MOMOIIBIO IS (DPATOPOB U MYITBTHUILICK-
3aIIOMUHAIOIINX YCTPOWCTB. copoB. Paznoxenne b® no nepeMeHHbBIM.
Peanusanus b®. [TocTpoenue cxem cuer-
YHKOB-JENIUTENEH ¢ IepeMEHHBIM KOd(]-
¢unmrentom nenenus.Mzyuenne paboTe
PETUCTPOB € MapayIeNbHOM U MOCIIeI0Ba-
TEJIbHOW mepenayel JaHHbIX.
Hroro 8
3 CtpyKTypHas cxema N3yyenue CTpyKTypbl MUKPOKOHTPOJLIIE- 8 [IK-1
MHUKPOIIpOLIECCOpa pa MK-51. Cucrema koMaHa MUKPO-
(MukpokoHTposuiepa). Haznauenue koHTposuiepa MK-51. Meroner anpeca-
OCHOBHBIX y3710B: AJIY, mnamsaTh IIHH.
NPOTPaMM M JaHHBIX, IIMHBI a7[peca, | pr. . 8
JAHHBIX, YIIPABIICHUS, IOPTHI BBOAA-
BBIBOJIA, PETHCTPHI yIPABICHMUS,
TallMEpbI-CUETYUKHU, YCTPONUCTBO
MIOCJIEJIOBATEIHLHOTO OPTa BBO/IA-
BBIBOJIA.
4 PaGoTa MuKpompoleccopa B N3ydenue nporpaMMHOro pexxuma pado- 4 OIIK-7,
IIPOrPaMMHOM PEXUME PadOThI, Thl MUKPOKOHTpPOJUIEPA, OCHOB SI3bIKa aC- IIK-1
MPOTrpaMMHOE YTIPaBJICHUE ceMmOnepa. CocTaBiieHHE ITPOTpamMM U OT-
BHYTPEHHUMHU Y3JIaMH, OPTaHu3alys | JaJKa [Iporpamm.
B3AMMOJIEHCTBHS C BHELHUMH Wroro 4
yCTpOICTBaMM Yepe3 MOPThI BBOJA-
BbIBO/Ia. CHicTeMa KOMaH/I
MHUKpOIIPOIIECCOpa U COCTaBICHUE
IporpaMM Ha si3bIKe accemOuepa,
Ornagka nporpamm.
Hroro 3a cemectp 26

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINHU TPE/ICTABIICHBI B

tabmure 9.1.
Tabmuia 9.1 - Buasl caMocTosTETbHON paboThl, TPYI0EMKOCTh U (POPMUpPYEMbIE KOMIIETEHLIUU
g Y =
= 2 =
3 =
v O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= o
6 cemecTp
1 /IBonuHas cuctema IToaroroBka K nmpaxkTuye- 6 |IIK-1 3auet, Onpoc Ha 3aHATUSAX,
CUHUCIICHUS, CKHUM 3aHSTUSAM, CEMUHA- OTueT 1o MpakTUYeCKOMY
IpEICTaBJICHNE YUCIIOBBIX | paM 3aHATHUIO
AaHHBIX, apHMeTHIECKUe [IpopaboTka JIEKIIUOHHOTO 6
i WU C IBONYHBIMH
OTICPaLlfH € 11BO Marepuaia
yuciaamy; Jlornueckue
OCHOBBI ITU(PPOBBIX Hroro 12
YCTPONCTB, CIIOCOOBI
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3aJIaHus OYJICBBIX
¢byHKIMH, TOCTpOCHNE
KOMOMHAIIMOHHEIX CXEM B
3aJJaHHBIX 0a3ucax;

2 Buipl TpUIrTEpOB. [ToaroroBka k mpakTuye- 6 |IIK-1 3auet, Onpoc Ha 3aHATHUAX,
Cxembl nemupaTopoB, | CKUM 3aHSATHUSM, CEMHHA- OT4eT Mo NpaKTUYECKOMY
MYJIbTUILUIEKCOPOB, pam 3aHATHUIO
CYMMATopa, CHCTHUKOB, | 1110 5360TKa JTEKIIHOHHOTO 6
peructpos. [Ipuniun MarepHana
MOCTPOCHUS
3aIIOMHHAIOIINX Hroro 12
YCTPOKCTB.
3 CtpykTypHas cxema [ToaroroBka k mpakTuue- 8 |IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
MUKPOIIPOIIECCOpPA CKWM 3aHSITHSIM, CEMHUHA- OIIK-7 OTyeT 1o MpakTUYECKOMY
(MHKPOKOHTpOJILIEPA). pam 3aHITHIO
HasHauenue 0CHOBHBIX [IpopaboTka JIeKIIHOHHOTO 6
y3n0B: AJIY, namats Marepuaa
MporpamMM U JaHHBIX,
LIMHBI aIpeECA, TaHHBIX, Hroro 14
YIPaBJICHUS, TIOPTHI
BBOJIa-BBIBOJIA, PETUCTPbI
YIPABJICHHUS, TAUMEPBHI-
CUYETUYMKH, YCTPOUCTBO
MOCJIEI0BATEIHLHOTO MOPTa
BBOJIa-BBIBOIA.
4 Pabota [ToaroroBka k mpakTuue- 8 OIIK-7, |3adger, Onpoc Ha 3aHATHSIX,
MHUKPOIIPOLIECCOpa B CKHMM 3aHSTUSAM, CEMHUHA- [IK-1 OT4eT no NpaKTUYECKOMY
MIPOTPAMMHOM PEKHUME pam 3aHITHIO
paboTEL, nporpaMMHoe [IpopaboTka JIeKIIMOHHOTO 6
YHPaBJICHHIC MaTepuana
BHYTPEHHUMHU y3J1aMH,
OpraHu3aLus Hroro 14
B3aUMOJICHUCTBUS C
BHEIITHUMH YCTPOUCTBAMHU
yepe3 MOopThl BBOJA-
BbIBO/Ia. CHicTeMa KOMaH I
MHUKPOIIpOLIECCopa U
COCTaBJICHUE TIPOTPAMM
Ha sI3bIKe acceMOuiepa,
OTtnanka mporpamm.
5 Ha3znaueHne CUCTEMBI [ToaroroBka k mpakTuue- 6 IIK-1, 3auet, Onpoc Ha 3aHATHUAX
npepsiBaHuii; Bektopa CKHUM 3aHSATUSIM, CEMHHA- OIIK-7
npepsiBanuii; Pabora pam
MHKPOTIPOLECCOPOB B [TpopaboTka JIEKITMOHHOTO 6
pexuMe TIpepbIBaHUM. MaTepuaa
Hroro 12
Hroro 3a cemectp 64
Hroro 64

9.1. Bonipochl Uil MOATOTOBKM K MPAKTUYECKUM 3aHATHAM, CEMUHApaM
1. W3yuuth npuHIUN paboThl CUETUYMKA KOMAH, PErHCTPOB YIPABICHUS BHYTPEHHUMH y3JIaMHU
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MuKpokoHTposnepa MK-51..

2. VYACHUTH BIMSHUE KaXJIOro OWTa PETHUCTPOB YIpPABIECHUS HAa KOH(MUTYpalUiO0 BHYTPEHHHX
y3710B MUKpoKoHTposuiepa MK-51.

3. BBINOJHWTE HA NpUMEpPax MEPEBOJ YUCET U3 NECATUYHOW CUCTEMbI CUMCIIEHHUS B JIBOUYHYIO,
HIECTHAUETUPUUHYIO.

4. IlepeBecTu unciia B ABOMYHYIO CUCTEMY CUHCIEHUS U BBIIOJIHUTH ONEPALMIO CIOKEHUS C UC-
MOJIb30BAaHUEM MPSIMBIX U AOMOJIHHUTENbHBIX KOAOB (+15-9, -12+6, -9-11, +7+10).

5. 3anmarh MaTeMaTHYECKYI0 MOJIe]Ih KOMOMHAIIMOHHOM CXEMBI B BUIE OyaeBOi ()yHKITUU C TIOMO-
b0 Tabmuiel ucTuHHOCTH B popmax JTH® n KH®, BBIMONMHUT MUHMUMHU3ALHUIO C TIOMOIIIBIO KapT Beii-
ya. CocTaBUTh KOMOMHAIIMOHHYIO cxemy, peanm3yonryto b® B 6asuce 1, NJIH, He. IIpeobdpazoBats b
st peanu3anuu b® B 6aszucax M-He, UJIM-He. CocTaBuTh cxemy.

6. PaccMoTpeTh CTpYKTypy MpPOTpaMMHUPYEMOM JOTMUECKON MATPHULIbl U PEaM3alii0 CHCTEMBI
OyneBbIX (YHKIUI.

7. 3anath B® OT Tpex U YeThIpeX NPEMEHHBIX..

8. PeammzoBare b® Ha 3-X, 4-x pa3psHbIX AemmdpaTopax ¢ NPSIMBIMUA U HHBEPCHBIMU BBIXOJIA-
MU.

9. PeanuzoBars b® Ha mynbTuIUIeKCcOpax 8 Ha 1, 16 Ha 1.

10. Paznoxuts b® 1o ogHO# epeMeHHON U peaan30oBaTh HA MyJbTUIUIEKcopax 2 Ha 1, win 4 Ha
1, umu 8 Ha 1.

11. CocTaBuUTh CXeMy JBOMYHOTO 4-X Pa3psIHOTO CYETUMKA, MOIAKIIOYATh K HEW KOMOMHAITMOH-
HYIO CXeMY, HApUCOBATh AMArpaMMy paOOThl CUETUMKA U BBIXOAa KOMOWHAIITMOHHOMN CXEMBI.

12. CocTaBUTh CXEMyY CUETUUKA JAEIUTENS YACTOTHI C MPOU3BOJIBHBIM KOG(UIIUEHTOM JeNIEHUs Ha
OCHOBE JIBOMYHOI'O CUETUHUKA.

9.2. Bonnpocsl Ha NPOPadOTKY JIEKIHOHHOI'0 MaTepHaJIa

1.  VYsacHuTh 0000LIEHHYIO CTPYKTYPY MUKPOIIPOLIECCOPA, Pa3IMYue ABYX U TPEX UIMHHON CTPYK-
Typ.

2. W3yuyuTh CTPpYKTYpHYIO cxeMy MHUKpokoHTposuiepa MK-51, nasnauenue AJIY, raiimepoB cuet-
YHMKOB, IIOPTOB BBO/Ia-BbIBOJA,

3. PpErucTpoB yIpaBJICHHUS y3JIaMH.

4. YcouTh paboTy MUKPOKOHTPOJIJIEPA B PEKUME IPEPhIBAHUH.

5. WMByuurth HacTpOHKY MUKPOKOHTPOJUIEpA HAa pa3HbIe PEKUMbI IIPEPbIBAHUM.

6. VYACHUTH AITOPUTM NIEPEBOJA YUCEI U3 OJHOM CUCTEMBI CUMCIIEHUS B APYTYIO, IPEACTABICHUE
YHCEeJI B IPSIMOM U JIONOJIHUTEILHOM KOJaX, aJITOPUTMbI CIIOKEHHUS YUCET CO 3HAKaMHU.

7. W3yuutbh OCHOBHBIE 3aKOHBI OysaeBOIl anreOpbl, criocoObl 3aaanus OyneBbix ¢GyHKuui (BD),
dbopmbl B u nx munummzaiuu, npeodpaszoBanue b® B pasHbie 0a3UCHl U MOCTPOCHUE KOMOWHAIIMOHHBIX
CXEM.

8. W3yuutp paboTy TPUITEPOB Pa3HbIX TUIIOB, HAYYUTHCS CTPOUTH JAUArpPaMMbl pabOThI NPU U3-
MEHEHUH BXOIHBIX Bo3neicTBuil (R-S tpurrep, D-tpurrep, J-K tpurrep.

9. Wsyuwurs 3ananue b® nns nemmdparopa, MyJIbTUILIIEKCOPA, CYMMATOPa U UX CXEMBI.

10. Uzyuuts peanuzanuio b® ¢ nomorpro nemudppaTtopoB 1 MyIbTUILIEKCOPOB.

11. U3yuuts metoxn paznoxeHuss b® mo oaHoll U ABYM NEPEMEHHBIM JJIs pealu3alid UX Ha
MYJIbTUILIEKCOPAX.

12. V3yuuth cucteMy KOMaHJ MUKPOKOHTpOJUIEpAa B TEPMUHAX MHEMOKOOB JIJISl UCIIOJIb30BaHUS
B COCTABJICHUU IIPOIPaMM.

10. KypcoBas padora (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa JJisi OEHKH yCIIeBAeMOCTH CTYJIE€HTOB
He npenycmoTtpeno

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JIMTEpaTypa
1. TlorexuH, Bukrop AnanbeBud. CxemoTexHuka HUGPOBbIX ycTpoilcTB [Tekcr] : yuebHoe mo-
cobue / B. A. [lotexun ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit denepanuu, Tomckuii 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.)

2. OCHOBBI MUKpOTPOIIECCOPHON TexHUKH: YueOHoe nocodue / [lapamor A. B. - 2008. 240 c.
[OnexTponHbIii pecypc] - Pexum pnoctryma: http://edu.tusur.ru/publications/834, nmata oOpateHus:
20.09.2017.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Tlorexun, Buktop AnanseBuu L{udpoBbie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI : y4eOHOE 10Co-
oue / B. A. Ilorexun ; MunuctepctBo oOpasoBanus Poccuiickoit @enepanun, Tomckuil rocyaapcTBeH -
HbIi YHMBEPCUTET CUCTEM YIPABICHUS M paauodeKTpoHukH, Kadenpa teneBuaeHus M yrnpabieHHs. -
Tomck : TMIIIO, 2002 - . Y. 1. - Tomck : TMIIJO, 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) Dx3eMiuisipsl Bcero: 16 (Hanuuue B OuO-
muoteke TYCVYP - 16 3k3.)

2. TlorexuH, Buxrtop AnanbeBnd. CxeMoTexHUKa IM(PPOBBIX ycTpoicTB [Tekcet] : yueOHoe mo-
cooue / B. A. Ilorexun ; MunuctepcTBo oopazoBanus u Hayku Poccuiickoit @enepanuu, ToMckuit rocy-
JAPCTBEHHBIM YHUBEPCUTET CUCTEM yrpaBieHHs U pagunouiekTpoHuku (Tomck). - Tomck : 3narenscTBo
TYCVYPa, 2015. - 501 ¢ : puc., Tadn. - bubnuorp. B konue pasa. - ISBN 978-5-86889-709-2 : (manuuue B
ounbmmoreke TYCVYP - 20 3k3.)

3. Kopmunun, Banepuit AnatonseBuu [{udpoBbie ycTpoiicTBa U MHKPOIIPOIIECCOPHI : yueOHOE
nocobue / B. A. Kopmunun ; MunuctepctBo obpaszoBanust Poccuiickoit @eneparun, Tomckuit rocynap-
CTBEHHBII YHUBEPCHUTET CHUCTEM YMpaBICHUS U pajuolieKTpoHukH, Kadenpa teneBuaeHus u ympasie-
Hus. - Tomck : TMILZIO, 2000 - . Y. 2 . - Tomck : TMIIZIO, 2000. - 164 c. : un., Tabn. - bubmuorp.: c. 163-
164. - 82.00 p., 130.00 p. YK 004.318-181.48(075.8) (nanuuue B 6ubmuorexke TYCVYP - 3 7k3.)

4. W HrerpanpHble MUKpOCXeMbI : cripaBouHuK / b. B. Tapabpus [u np.] ; pea. b. B. Tapabpus. -
M. : Paguo u cBs3b, 1983. - 528 c. : mi., Tabm. - 02.00 p. YK 621.382.049.77(03) (maninuue B OuOIMMOTE -
ke TYCVYP - 22 3x3.)

5. 3enbnun, EBcelr AponoBud. LludpoBbie MHTErpanbHblE MHKPOCXEMbI B HH(OPMAalMOHHO-
usMeputensHoi anmnaparype / E. A. 3enpaus. - JI. : DHeproaromusaar, 1986. - 280 c. : wi. - 3ari. Ha KO-
pemike : LludppoBbie nHTErpanibHble MUKpPOCXeMbl. - bubmuorp.: c. 276-277. - 84.00 p., 01.20 p. YK
621.382.049.77:621.317.7 (nanuuue B 6ubmanorexke TYCVYP - 20 3k3.)

6. Lludpossie u aHasoroBbie UHTErpasibHble MUKpocxeMbl : CrpaBounuk / C. B. SIky6oBckuii [u
ap.] ; pen. C. B. SIkyOoBckuii. - M. : Paguo u cBs3b, 1989. - 495[1] c. : un, Tabn. - bubmumorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YJIK 621.382.049.77(035.5) (nanuuue B 6ubimoreke TYCVYP - 26 3k3.)

7.  MukpooanekTpoHuka: YuebHoe nocobue / lllapanos A. B. - 2007. 138 c. [DnexTpoHHBIi pe-
cypc] - Pexxum noctyma: http://edu.tusur.ru/publications/833, nata oopamenus: 20.09.2017.

12.3 YueOHO-MeTOAHUECKHE MOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us
1. IudpoBsie ycTpoiicTBa U MHUKPOIPOLECCOPBI: MeToquyecKue yKazaHUs M0 MPaKTHYECKUM
3aHATUSAM U caMocTosiTenbHOM padote / [Torexun B. A. - 2012. 21 c. [DnexTponHsIit pecypc] - Pexxum 1o-
ctyna: http://edu.tusur.ru/publications/2514, nara o6pamenus: 20.09.2017.

12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOMS JIs1 JIMLL € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MeTOANYEeCKHEe MaTepHaiIbl JUISI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00yJaroIuXCst
U3 YMClIa MHBAIHMJOB MPEAOCTABIAIOTCS B (hopMax, adanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIMYECHHBIM HIPH(TOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (opme.

JLJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIEC, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yenmne
1. HWudopmannonno-nouckopas cucrema Google.
2. CpobOomHO pacmocTpaHsiemas NporpaMma MoJeNUpoBaHUs MuUkKpokoHTpoiuiep Single-Chip
Machine.

13. MarepuaibHO-TeXHMYECKOe 0O0ecnevyeHue JUCHUIIMHBI
13.1. O0mue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCne4eHH 0 U CIUTIINHbI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecriedyeHue /151 JIEKIMOHHBIX 3aHATHH
VYuebnast ayautopus 225 pk Ha 120 mocagodHbIX MECT, 00OpyIOBaHHasl JOCKOM M CTaHJIApTHOU
y4eOHOI MeOembIo.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneuyeHue ISl NPAKTHYECKUX 3aHATHIl

JList mpoBeIeHUsI MPAKTUIECKUX (CEMUHAPCKUX ) 3aHATUI UCTIONB3yeTCs yueOHas ayauTopus, pac-
noJiokeHHast o aapecy 634034, Tomckast o6macTs, r. ToMmck, Bepmmanna ymuna, 1. 47, 2 stax. Aym. 209.
CoctaB obopynoBanusi: YueOHas mebenp; Jlocka menoBas -1mr.; Kommyratop D-Link Switch 8 port -
2mr.; Kommbroteps! kiacca ve Hike [IDBM INTEL Celeron D336 2 I'T. -16 mt. Mcnionb3yercst uieH -
3HMOHHOE MPOrpaMMHOE oOecrieueHue, makeTsl Bepcueil He Huxke: Microsoft Windows XP Professional
with SP3; Single Chip Mashine. Ayn. 218. CoctaB ob6opynoBanus: YueOHass MeOelnb; T0CKa MarHUTHO-
MapKepHasi KOMITBIOTEPhl OTCYTCTBYIOT; JIaOOpAaTOpHO-y4eOHbIE CTeHIb "JnekTpoHuka-580", yueOHbIe
CTEH/IbI 111 U3yYEHUS Y3JI0B IIU(PPOBBIX YCTPOMUCTB.

13.1.3. MaTrepuabHO-TeXHHYECKOe 00ecreyeHue 1JIs1 CAMOCTOATEIbHOI padoThI
s camocTosATeIbHOM paboThl MCIIONb3yeTCsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
nojioxkeHHast 1o azgpecy 634034, Tomckast o6snacTs, I. Tomck, Bepimmnuna ynuna, 1. 47, 2 stax. Ayxn. 209.
CoctaB obopynoBanusi: YueOHas mebenb; Jlocka menoBas -1mrt.; Kommyratop D-Link Switch 8 port -
2mt.; Kommnproreps! kiacca He Huke [I9BM INTEL Celeron D336 2 I'T'u. -16 mt. Mcnonb3yeTcs JiniieH -
3MOHHOE MpOorpaMMHOe obecriedeHue, makeThl Bepcueil He Hinke: Microsoft Windows XP Professional
with SP3; Single Chip Mashine.

13.2. MaTtepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILIHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSAIMH 3710POBbSI

OcBoenne nucuuruinHbl aunamMu ¢ OB3 ocylecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB OO0ydeHUs
00II1ero U CIeUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKHUX CPEJICTB IpHUEMa/TIepeaadn
yaeOHOM MHpOpMAIMK B TOCTYIMHBIX (popMax JUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBHOU CHCTe-
MBI O0Y4eHHSI ISl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00y4aroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0OydeHUHU CTYACHTOB ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPEAYCMOTPEHO UCIIOIB30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTPA YAAJEHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUIEOYBEINYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYJICHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJB3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYTrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHOM mHbOpMAIMK B HOCTYHNHBIX (hOpMax IS CTYACHTOB C HAPYUIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX 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 3aKPEIICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHMN MpU MPOBEACHUU TEKYIIEH,
MIPOMEXKYTOYHON 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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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 DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-7 CIIOCOOHOCTBIO YUHTHIBATh COBPEMEHHBIC T€H- | JlOJDKEH 3HaTh METO/IbI CHHTE3a U aHaIn3a
JCHITMH Pa3BUTHUS DJICKTPOHUKH, U3MEPUTENIb- | KOMOMHAIIMOHHBIX CXeM; (DYHKIIMOHATILHBIC
HOM ¥ BBIYUCIUTEILHON TEXHUKH, HH(POpPMAITH- | CXEMBI THIIOBBIX Y3JIOB IIU(PPOBHIX
OHHBIX TEXHOJIOTUH B CBOCH MPOQeEeCcCCHOHATb- | YCTPOUCTB - Aemu(paTopoB, MYyITETUILICK-
HOU JEeATEILHOCTHU COpPOB, CYMMAaTOPOB, PETUCTPOB, CUECTUH-
KOB, 3aIIOMHUH UX YCTPOUCTB, CT -
TIK-1 CIOCOOHOCTBIO BBIMOJHATH MATEMATUYECKOE 0B, 3aI10 aloIluX yCTPOUCTB, CTPYK

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;;

MOJIeTMPOBaHHE OOBEKTOB U MPOLECCOB MO TH-
MOBBIM METOJMKaM, B TOM YHUCJIE C UCTOIb30Ba-
HUEM CTaHJIaPTHBIX MAKETOB MPUKIAJHBIX MPO-
rpaMm

OOmue XapaKTepUCTUKU TMMOKa3aTeJed M KPUTEPHEB OLCHHWBAHMS KOMIIETEHIIMH Ha BCEX dTarax
NIPUBEICHBI B TaOHIIE 2.

T8.6.]'H/II_[8. 2— O6H_II/IG XaPaKTCPUCTHUKHU nokazareieu u KpUTCPUCB OLICHHUBAHUA KOMIIETEHI[UM 10 ATaram

Ilokazarenu u
KpUTEPUHN

3HaTh VYMeTh Bnanets

Ob6nanaer aAuana3oHOM
MIPAaKTUYECKUX YMEHUH,

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-

KonTponupyer padory,
IIPOBOJIUT OLIEHKY, COBEP-

SIMH B TIpeJieax u3ydae-
MOI#1 00JIaCTH C TIOHUMAHU-
€M TpaHHI] IPUMEHIUMOCTHU

TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

IICHCTBYET JCHCTBUS pa-
OOTHI

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

VYnosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-
HO (IIOPOTOBBIIt IIUMU 3HAHHSMH YMCHUSIMHU, TPEOyeMbIMHU | OJTFOICHIH
ypOBeHL) AJIs BBITIOJITHCHU A MMPOCTBIX

3a1a4

2 Peasn3zanus KOMIETEeHIM I

2.1 Komnerennusa OIIK-7
OIIK-7: criocoOGHOCTBIO YYHUTHIBATH COBPEMEHHBIC TCHIEHIIMM PAa3BUTHUS 3JCKTPOHUKHU, U3MEPH-
TEJIBHOM M BBIYMCIMTENBHOM TEXHUKH, HH(POPMALIMOHHBIX TEXHOJIOIUH B CBOEH NpodecCUOHATBHON Jes-

TCIBHOCTH.

Jns popmupoBaHus KOMIIETEHIUH HEOOXOIUMO OCYIIECTBUTH P ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbI€ CPEACTBA OLIEHUBAHMS TPE-
CTaBJIeHbI B Ta0nuie 3.
OpPMUPOBAHUSI KOMIIETSHIIMH U UCTIOJIb3YEMbI€ CPEACTBA OLICHUBAHUS

Tabmuna 3 — Drarnsl

Cocras

3HaTh

YMeTn

Braanern

CopepxaHnue 3Ta-
OB

OcHoBBI IOCTpOEHUS IU(D-
POBBIX BBIYMCIUTEIBHBIX
ycTpoiicTB. OCHOBHBIE ap-
XUTEKTYpPbl COBPEMEHHBIX
MHUKPOIIPOLIECCOPHBIX
ycTpoicTB. Bo3amoxHoCTH
MIPUMEHEHHS MUKPO-
KOHTPOJUIEPOB B YCTPOH-
CTBax yINpaBJeHUs U
KOHTPOJISI.

[TpoekTupoBars KOMOMHA-
LIMOHHBIE CXEMBI, 3aJIaH-
HBIC TaOJIUIIEH UICTUHHO-
CTH, U aHAJIU3UPOBATh UX
pabory. [IpumensTs ud-
POBBIE Y3JIbI 17151 IOCTPOE-
HUSl KOMOMHAIIHOHHBIX
ycrpoicts. [Ipoextupo-
BaTh HU(PPOBBIE CXEMBI C
UCIIOJIb30BaHUEM TPUITE-
POB U aHATU3UPOBATH MX
pabory. [IpumMeHHTH
YIIPaBJIAOLUNA MUKPOIIPO-
1eccop AJis pelIeHus mo-
CTaBJICHHOM 3aJa4u.

Hassikamu npoekTupoBa-
HUS ¥ aHalu3a HUGPOBIX
yCTpOMCTB. MeTtoaukamu
cocTaBlieHUs OyIeBBIX
(YHKIIHIA, OTIHCHIBAIOIIIIX
uu(ppoBOe YCTPOUCTBO U
peoOpa3oBaHus OYIEBBIX
GyHKIMHA U1 perieHus
MOCTaBJIEHHBIX 3a1a4. Ha-
BBIKAMM COCTABJICHUS U
OTJIa/IKU TIPOTPAMM JIJIst
MHUKPOKOHTPOJIIEPA.

Bunwl 3anstuit

* lHTepaKkTUBHbIC MMpPAK-
TUYECKUE 3aHATHUS,

* HTepaKkTUBHBIEC JIEK-
LHH;

* IIpakTnueckue 3ans-
TS,

e Jleknum;

* CamocTosTenbHas pa-
ooTa;

* HTEpakTUBHBIE MTPaK-
TUYECKUE 3aHATHUS,

* HTEepaKkTUBHBIE JIEK-
1K,

* IIpakTnueckue 3aHs-
THUS;

o Jlexnmuy;

* CamocTosiTenbHas pa-
ooTa;

* HHTepakTUBHBIE MpPaK-
TUYECKUE 3aHATHUS,

* (CamocTodrenbHas pa-
0oTa;

Hcnons3yemslie * Ormpoc Ha 3aHATUSX; * Omnpoc Ha 3aHATHX; * Oryer 10 npakTUyie-
CpeACTBAa OLCHMUBA- | ¢ (OTYeT IO MpaKTU4e- e Ortyer 1o npakTuye- CKOMY 3aHSTHIO;
HHA CKOMY 3aHSTHIO; CKOMY 3aHSTHIO; * 3auer;
e 3auer; * 3ayer;

DopMynupoBKa MOKa3zaTesleldl U KPUTEPUEB OLEHUBAHUS JaHHOW KOMIIETEHLMU MpUBEACHA B Ta-
omuue 4.
Tabmuua 4 — Ilokaszarenu U KpUTEpUU OLICHUBAHUS KOMIIETEHIIMU HA dTanax

CocTasn 3HaTh VYMmeTh Bnanets
OtimynHO * OO6nanaer ¢akTuue- * OoOmagaer quana3onoM | ¢ Kontpoaupyert pabory,

(BBICOKUI YPOBEHbD)

CKHUMH U TCOPETHICCKHU-
MU 3HAHUAMU B IIPCACIIaAX

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl pa3BUTHUS

MIPOBOJIUT OLIEHKY, COBEp-
LIEHCTBYET ACHCTBUS pa-
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M3y4aeMoi 00JIaCTH ¢ T0-| TBOPYECKHUX PEICHUH, 0OTEHI;
HUMaHHEM TPAHUI] PH- | aOCTparkpOBaHUS
MEHHMOCTH, pooJIeMm;
Xoporio (6a30Be1ii | * 3Haer dakTel, npuHIK- | * OOnamaer quama3oHoM | * bepeT OTBETCTBEH-
YPOBEHbB) TIBI, TIPOIIECCHI, OOIITHE MPAKTHYECKUX YMEHUH, HOCTb 3a 3aBepIICHHUE 3a-
MOHATHS B MPEJe/iaX U3y- | TPeOyeMBbIX JUIsl PCIICHHs | J1ad B UCCIICIOBAHHH,
yaeMoi 00J1acTH; OIpeIeTICHHBIX MPOOJIEM | TPHCIIOCA0IUBACT CBOE
B 00J1aCTH UCCIIEI0BA- MIOBEJICHHE K 0OCTOSTEIb-
HUS | CTBaM B PEIICHUH
pooJIeM ;
VnosnerBoputenbH | © OOmamaet 6a30BHIMU * OOmamaer ocHOBHbIMHU | * PabGoTtaer mpu npsmMom
0 (IOpOroBBIN OOIIIMMU 3HAHHUSIMU; YMEHUSIMH, TPeOyeMbIMH | HAOIIOACHUU;
YPOBEHD) JUTSI BBITIOJTHEHHUS TTPO-
CTBIX 3a]1aY;

Tabmuna 5 — Dramsl

2.2 Komnerennus ITK-1
[TK-1: crmocOOHOCTBIO BBIMONHATH MAaTEeMAaTHYECKOE MOACTUPOBAHUE OOBEKTOB M IMPOIECCOB IO
THUIIOBBIM METOJIMKAM, B TOM YHCJIC C HCITOJIb30BAHUEM CTaHIAPTHBIX NMAKETOB MPUKJIAJIHBIX MTPOTPAMM.
Juist popMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] TAMOB. DTarbl (HOPMUPOBAHUS
KOMITCTEHITUH, TTPUMEHSIEMBIC ISl STOTO BUBI 3aHATHH W WCIOIb3yeMbIC CPEICTBA OICHUBAHHS IPEI-
CTaBJICHBI B TaOJIHIIE 5.
OPMHUPOBAHUs KOMIIETCHIIMH W UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

CocTasn

3HaTh

VYMeTh

Bnanets

ConepxaHue 31a-
I10B

MaremaTrdeckre OCHOBBI
TEOPUU MPOEKTUPOBAHUS U
aHaAJIN3a KOMOMHAIMOH-
HBIX cXeM. TUnoBbIe METO-
JTUKH TIOCTPOEHUS (PyHK-
LHMOHAIBHON MOJIENU CXeE-
Mbl. PaGoTy TUTIOBBIX aB-
TOMATOB - PETHCTPOB,
CUETYHKOB C Pa3HBIMU KO-
¢ uMeHTaMu IeICHHUS.
TunoBble CTPYKTYpHBIE
CXEMBI MUKPOTIPOIIECCO-
poB. Pexxumbl pabOTHI BBI-
OpaHHOTO MUKPOKOHTPOJI-
jepa, B TOM YHUCIIE PEKUM
npepbiBaHuii. OCHOBBI
MIPOrpaMMUPOBAHUS MHU-
KPOKOHTpOJIIEpA Ha SI3BIKE
acceMOnepa. Metoauky
MOJICTTUPOBAHUS PAOOTHI
MHUKpPOKOHTpPOJIJIEpA UHTE-
TPUPOBAHHBIM ITAKETOM
Single-Chip Machine.

OcyniecTBISITh IEPEXO OT
3aaHus pabOThI CXEMBI K
(hopMaTbHOMY OITHCAHUIO
B BHJI€ TaOIHIIBI ICTHHHO-
cTu OyneBol (yHKITUU.
BrinonuaATs nepexon ot
Tabuip! K popmyne. CuH-
TE3UPOBaTh KOMOUHAIIOH-
HYIO CXeMy 10 ¢popMyJie B
pa3Hbix 6a3ucax. Cocrtas-
JSTh AUAarpaMMbl paObOThI
KOMOWHAITMOHHBIX CXEM U
MPOCTEUIIINX aBTOMATOB
(cuetuymnkos). [lonb3oBaTh-
CsI CHCTEMOU KOMaH] MHU-
KPOKOHTpOJIIEpA IS CO-
3IaHUs IPOTPaMM Ha S3bl-
ke accembOnepa. Ominaxu-
BaTh MPOTrPaMMBbl C UC-
MOJIb30BAaHUEM HHTETPHU-
POBAHHOTO IMaKeTa.

HaBrikamm cuHTE3a 1 aHAa-
JIM3a KOMOMHAITHOHHBIX
cxeM.MeTtomamu mpeo0-
pa3oBaHus OyJIeBBIX BbIpa-
YKEHUM JIJ1 MepeBo/ia UX B
pasHbie 0azucel. MeToau-
KOH MTOCTPOEHHUS Ara-
rpamm paboThl HU(PPOBBIX
yctporctB. HaBbikamu co-
CTaBJICHUS MIPOTPaMM Ha
sI3BIKE acceMOuepa JJist
BBIOPAaHHOTO MHUKPO-
KOHTpOJUIEpa U OTIAAKH
MPOrpaMM C TIOMOIIIBIO UH-
TETPUPOBAHHOTO TTAKETA.

Bunwl 3ansatuit

* lHTepaKkTUBHBIE MpaK-
THYCCKUC 3aHATHA,

* lHTepaKkTUBHBIC JIEK-
IIUH;

* [IpakTuueckue 3aHs-
THUS;

* HHTepakTuBHbBIE MTpaK-
THYECCKUEC 3aHATHA,

* HHTepakTUBHbBIE JIEK-
1117178

* IlpakTruueckue 3aHs-
THS;

* lHTEepaKTUBHBIC TIPAK-
THYCCKUC 3aHATHA,

» CamocrosTenbHas pa-
0oTa;
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o Jlexnuwm;
* CamocrosTenbHas pa-
ooTa;

e Jlekumu;
» CamocTosiTeNnbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Omnpoc Ha 3aHATHSAX;
* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

¢ 3auer;

* Ompoc Ha 3aHATUSAX;
* Ortuer no nmpaxkTHye-
CKOMY 3aHSTHIO;

* 3auer;

* Otyer 1o mpaKkTH4e-
CKOMY 3aHSITHIO;
e 3aver;

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

omue 6.
Tabmuua 6 — [Toka3arenu U KpUTepHH OLCHUBAHMS 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;

3 TunoBble KOHTPOJILHBbIE 32 IaHUS

Jlns peanuzanyy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEeHHsI MCIIOIb3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE JJIs OLIEHKH 3HAHWM, YMEHUN, HABBIKOB U (WUJIM) OMbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATamnbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIIECCE OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLEM COCTABE.

3.1 3auér
— ToxyuuTs TabIuIly UCTUHHOCTH OyneBOM (pyHKLIHUU.
— 3anucars b® B popme CAHD nnmu CKHO.
— Munumuzuposats bO.
— TIlpeo6pazoBars b® B 6a3ucer M-He/1JIM-He.
— CocTaBUTh KOMOMHAIIMOHHYIO CXEMY MO ToxydeHHOU bD.
— TomyunTs TAOMMIY UCTHHHOCTH OYIeBOU (DYHKITHH.
— PeanmuzoBare b® ¢ momomipio 2-x, 3-X, 4-X pa3psAIHBIX IMOJTHBIX YIIPABIsEMbIX IemudpaTopax.
— TlomyuuTs TaOMUIy UCTUHHOCTHU OYJIEBON (YHKITUU.
— PeamuzoBars b® ¢ NOMOIIBIO MYJIBTUILIIEKCOPOB.
— Paznoxute b® 110 1ByM EpEMEHHBIM M PEaIn30BaTh C IOMOLIbIO MYJIBTUIUIEKCOPOB.
— Tonyuuts cuctemy OyneBbIx GyHKIMIA U peanu3oBaTh Ha [1JIM.
— Ha ocHoBe wuyeThlpex pa3psAOHOrO CYETUYMKA CO34aThb CUETYMKU JEIMTEIU 4YacTOThl Ha
3,4,5,6,7,8,9,10,11,12,13,14 (o 3amanuio npemnoaaBaTess).
— HapucoBaTb CTpYKTYpHYIO CXe€MY MOJYJsl 3allOMUHAIOIIEr0 YCTPOICTBa ¢ MPSAMOM BBIOOPKOI
eMmkocThi0 1 Koaiit, 10 Koaiit, 20 KoOaiir.
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— Tlosicauts padoty 3VY.

— HapucoBath 0000IICHHYIO CTPYKTYpHYIO CX€MY MHUKPOKOHTpOJIEpa M ONHCAaTh Ha3HAYCHHE
OCHOBHBIX Y3JI0B (10 3ajaHuto npenonasarens) - AJIY, muH agpeca/aaHHbIX, peructpa (uaroB, peru-
CTPOB O0ILEro Ha3HAYEHUs, TAHMEPOB/CUYCTUMKOB U YHPABIIIOIIUX PETUCTPOB, MOPTOB BBOJA-BBHIBOJA,
PETUCTPOB YNPABICHUS IPEPHIBAHUSAMMU.

— Jlate ompenenenus MuxporpoueccopoB PoH-HelMaHOBCKOM M TapBapACKOW AapXUTEKTYp,
IIPUHIIAIIOB UX pabOThI, TOCTOMHCTBA U HEJJOCTATKH.

— TlosicHUTh PabOTy MUKPOKOHTPOJUIEPA B IPOTPAMMHOM PEXUME PaOOTHI.

— TlosicHuTh paboTy MHUKPOKOHTPOJUIEPA B peKUMe PabOThI C MPEPHIBAHUSMH OT TaliMEpOB/CUET-
YUKOB.

— TlosicHuTh paboTy MHUKPOKOHTpOJUIEpa B PEKUME PAa0OOThl C MPEpPHIBAHUSAMHU OT BHELIHHUX
YCTPOWCTB.

— CocTaBUTh IPOrpaMMy M0 CIEAYIOLIUM 3aJaHUSIM:

— 3aIUCaTbh KOHCTAHTY B IIOPT;

— 3amucaTh KOHCTAHTY B STYEHKY NaMATH;

— 3amucaTh MporpaMMmy KOHQUTypaluu Taitmepa/cuerunka B pexkum 0, 1, 2, 3 u 3amycka ero Ha
CYET OT BHYTPEHHETO UIIM BHEIIIHErO T€HEpaTopa;

— 3amnuMcaTh NporpamMMy peakluu Ha BHYTpEeHee NMpepbIBaHUE OT TaiiMepa/cueTyrKa Wiu OT BHEI-
HEro yCTpOMCTBA.

3.2 Tembl OIPOCOB HA 3aHATHAX

— M3yuynth npuHOUN pabOTHI CYETYMKA KOMAHJ], PErHCTPOB YIPABJICHUS BHYTPCHHUMH y3JIaMU
MuKpokoHTposiepa MK-51..

— VACHUTHb BIUSHHE KaXJ0ro OUTa PErucTpOB YIpaBlIeHHs Ha KOH(MUTYPALUIO BHYTPEHHUX
y3110B MUKpOKOHTposuiepa MK-51.

— U3yuuts paboTy TPUITEPOB Pa3HBIX TUIIOB, HAYYUTHCS CTPOUTH JUArPaMMBbl pabOThI IIPU U3ME-
HEHUHU BXOJHBIX Bo3aeicTBuid (R-S tpurrep, D-tpurrep, J-K Tpurrep.

— W3yuuts 3apanue bO® mis nemmdparopa, MyabTUIIIIEKCOPA, CYMMATOpa U UX CXEMBI.

— W3yuurs peanuzanuio b® ¢ momopio aemmdpaTopoB U MyIbTUILIEKCOPOB.

— MHM3yuuts Meron pasnoxenus b® 1mo ogHOW M ABYM NEPEMEHHBIM Ul pealu3allid UX Ha
MYJIBTUILUIEKCOpaX.

— M3yuuts cucrteMy KOMaHJI MUKPOKOHTPOJIJIEPA B TEPMUHAX MHEMOKO/IOB Il HUCIIOJIb30BaHUs B
COCTAaBJIEHUU IIPOTPaMM.

— VYscHUTH 00001IEHHYIO CTPYKTYPY MHUKPOIIPOLIECCOPa, pa3indie ABYX U TPeX HIMHHON CTPYK-
Typ.

— MBy4yuTh CTpYKTYypHYIO cxeMy MUKpokoHTposuiepa MK-51, naznauenue AJIY, TaiitmepoB cuert-
YUKOB, IOPTOB BBOJIa-BHIBO/I,

— PErucTpoB yNpaBICHUS y3JIaMHu.

— YcBouth paboTy MUKPOKOHTPOJLIEPA B PEXKUME MPEPhIBAHHIA.

— H3yunTh HaCTPOIIKY MUKPOKOHTPOJUIEPA HA Pa3HbIE PEKUMbI ITPEPHIBAHUN.

— VYSCHUTH aNropuT™M NEPEBO/A YNCET U3 OJHOM CUCTEMBI CUMCIIEHUS B JAPYTYIO, IPEJICTABICHNE
YHCEJI B IPSIMOM U JIONOJIHUTEILHOM KOJaX, aJITOPUTMbI CIIOKEHHUS YUCET CO 3HAKAMHU.

— M3yunth OCHOBHBIE 3aKOHBI OyleBOW aireOpbl, crocoObl 3aaanus OyneBbix ¢yHkuuil (bD),
dbopmbl B u nx Mmunnmmzaiuu, npeodpaszoBanue b® B pasHbie 0a3UCHl U MOCTPOCHUE KOMOWHAIIMOHHBIX
CXEM.

— BrobinonHuTh Ha mpuMepax MepeBoj YKced U3 JECATUYHON CUCTEMbl CUHUCIICHHS B JBOUYHYIO,
HIECTHAIIETUPUYHYIO.

— IlepeBecTu uncia B IBOMYHYIO CUCTEMY CUMCIIEHUS U BBINOJIHUTH ONEPALMIO CIOKEHUS C UC-
MOJIb30BAaHUEM TIPSIMBIX U JOMOJHHUTEIBHBIX KOAOB (+15-9, -12+6, -9-11, +7+10).

— 3ajaTh MaTeMaTUYECKYIO0 MOJIEIb KOMOMHAIIMOHHOM cXeMbI B BHJIE OyJIeBOM (DYHKIIHUU C TIOMO-
b0 Tabmuiel ucTuHHOCTH B popmax JJTH® n KH®, BBIMONMHUT MUHMMHU3ALUIO C TIOMOIIIBIO KapT Beii-
ya. CocTaBUTh KOMOMHAIIMOHHYIO cxemy, peanm3yonryto b® B 6asuce 1, NJIH, He. IIpeobdpazoBats b
st peanu3anuu b® B 6aszucax M-He, UJIM-He. CocTaBuTh cxemy.
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— Paccmotpers CcTpyKTypy NpOrpaMMHMPYEMOW JIOTHYECKONM MAaTPUIBI U PEaau3aliio CUCTEMBI
OyneBbIX (YHKIUH.

— 3anarb b® oT Tpex U YeThIpeX MPEMEHHBIX..

— PeanmuzoBare b® Ha 3-X, 4-X pa3psaHbIX AemudpaTopax ¢ NPSAMBIMH U HHBEPCHBIMH BBIXOJIA-
MHU.

— PeanuzoBars b® Ha mynpTHIIIEKCOpax 8 Ha 1, 16 Ha 1.

— Pasnoxute b® no ogHOI nepeMeHHON U peain30BaTh HA MyJbTUILIEKCOpax 2 Ha 1, niu 4 Ha 1,
i 8 Ha 1.

— CocTaBUTh CXEMY ABOMYHOTO 4-X pa3psiAHOTO CUETYMKA, NOAKIIOYUTH K HEHl KOMOMHAIMOH-
HYIO CXEMY, HApUCOBATh AMAarpaMMy pabOThl CUETUMKA U BBIXOAAa KOMOMHAIIMOHHOMN CXEMBI.

— CocTaBUTh CXeMy CUETYMKA JEIUTENs YaCTOThl C MPOU3BOJILHBIM KOPPHUIIMEHTOM JeNeHHs Ha
OCHOBE JJBOMYHOI'O CUETUYHKA.

3.3 Bonipocsl A1l NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM

— CocCTaBUTh U OTIAOUTH NIPOTPAMMY PEAKIMHM HAa BHYTPEHHHUE OT TallMepa CUETYMKA IIPEephIBa-
HUS ¥ HA NIPEPBIBaHMSI OT BHEIIHUX YCTPOMCTB.

— 3anats b® oT Tpex u 4eThlpex NPEMEHHBIX..

— PeanuzoBars b® Ha 3-X, 4-X pa3psaHbIX JemudpaTopax ¢ NpsIMbIMH U MHBEPCHBIMH BBIXOJA-
MHU.

— PeanuzoBare b® Ha mynpTHIIIeKcopax 8 Ha 1, 16 Ha 1.

— Paznoxute b® 1o oHOI nepeMeHHON U pean30BaTh HA MYJIbTUIUIEKCOpax 2 Ha 1, win 4 Ha 1,
i 8 Ha 1.

— CocraBUTh CX€My ABOUYHOIO 4-X Pa3psIHOrO CUETUYHMKA, MOJKIIOUYUTh K HEW KOMOMHAIIMOH-
HYIO CXEMY, HApHCOBaTh AUarpaMmy padOThl CUETUMKA U BbIXOZa KOMOMHAIIMOHHON CXEMBI.

— CocTaBUTh CXEMY CYETUMKa JIEIUTENS 4acTOThl C MPOU3BOJIBHBIM KO((LHUEHTOM JeleHUs Ha
OCHOBE JJBOMYHOTO CUETYHKA.

— YCTaHOBUTH Ha CBOEM KOMIIbIOTEPE CBOOOIHO PACHIOCTPAHIEMYIO MOJICIUPYIOIIYIO IPOTPAMMYy
Single-Chip Machine.

— M3y4yuTth TEXHOIOTHIO HAOOpPa MPOTrPaMMBI, €€ KOMITHJIALIUIO U UCIIOJTHEHHUE.

— HaOparp npocTsie mporpaMmsl, 3aIlyCTUTh €€ M BBIMOJIHUTD MO IIaraM, KOHTPOJIHUPYs U3MEHE-
HUE COAECPKUMOIO BHYTPEHHUX Y3JI0B..

— Ilpumepsl nporpamm:

— 1. 3anucare KOHCTAHTY B IaMATh IIPOTPamM, B I1OPT;

— 2. CxoHurypupoBarb TaliMepbl-CYETUMKHUB pa3Hble PEKUMBbI PaOOTHI, 3allyCTUTh UX, KOHTPO-
JUPOBATh MPOLIECC CUETA U MIEPENIOTHEHMUE;

— 3. CocTaBuTh HpOrpaMMy YCTAaHOBJIEHUE TailMepa-cueTuMKa B PEKUM JEJIUTENSI 4aCTOThI C
IPOM3BOJIBLHBIM KO3(PPUIIUEHTOM JeNIEeHHUS.

— M3yuynth npuHOUN pabOTHI CYETYMKA KOMAHJ]], PETHCTPOB YIPABJICHUS BHYTPECHHUMH y3JIaMHU
MuKpokoHTposiepa MK-51..

— VYACHUTHb BIMSHHE KaXAO0ro OuTa PErucTpoB YINpaBlIeHUs HAa KOH(UIYpalUI0 BHYTPEHHHMX
y3110B MUKpOKOHTposuiepa MK-51.

— VYscHUTH 0000IIEHHYIO CTPYKTYpY MHUKpPOMpPOLIECCOpa, pa3inuue IBYyX U TpeX LIMHHOM CTPYK-
Typ.

— HM3yuntk cTpyKTypHYIO cxeMy MukpokoHtposuepa MK-51, Hasnauenne AJIY, TaliMepoB cuer-
YHMKOB, IIOPTOB BBO/Ia-BbIBOJA,

— PErucTpoB yNpaBIeHUs y3JIaMHu.

— BroinonHuTh Ha MpUMepax MepeBoj Ynced U3 JECATUYHON CHUCTEMbl CUHUCIICHHS B JBOUYHYIO,
LIECTHAIETUPUYHYIO.

— IlepeBecTn yncna B IBOMYHYIO CUCTEMY CUHCIIEHUS U BBIMOJIHUTH ONEPAIUIO CIIOKEHUS C UC-
MOJIb30BAaHUEM TIPSIMBIX U JAOMOJHHUTEIBHBIX KoAoB (+15-9, -12+6, -9-11, +7+10).

— 3amaTh MaTeMaTUYECKYI0 MOJIEIb KOMOMHAIIMOHHON CXEMBI B BUE OyNIeBOW (PYHKIIMU C TIOMO-
1IpI0 TaOMUIbl UCTUHHOCTH B opmax JIH® u KHO, BBITOIHUTE MUHUMH3AIMIO C TIOMOIIBIO KapT Beii-
ya. CocTaBUTh KOMOMHAIIMOHHYIO cxeMy, peanusytomryio b® B 6azuce U, NJIN, He. IIpeobpazoBats bD
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st peanu3anuu b® B 6aszucax M-He, UJIM-He. CocTaBuTh cxemy.

— VYcBouTh paboTy MUKPOKOHTPOJUIEPA B PEKUME TIPEPHIBAHU.

— M3y4nTth HaCTPOMKY MUKPOKOHTPOJUIEPA HAa Pa3HbIE PEKUMBI IIPEPHIBAHUIA.

— HM3yunts cucreMy KOMaHJ MUKPOKOHTPOJIIEPA B TEPMUHAX MHEMOKOZOB JUISL HCIIOJIb30BaHUS B
COCTaBJICHUU IIPOTPAMM.

— M3yunts paboTy TPUITEPOB Pa3HBIX TUIIOB, HAYYUTHCS CTPOUTH JUArPAMMBbl pabOTHI IIPU U3ME-
HEHUM BXOJHBIX Bo3nercTBuil (R-S tpurrep, D-tpurrep, J-K Tpurrep.

— MW3yuurs 3aganue b® g gemmdparopa, MyabTUILIEKCOPA, CyMMaToOpa U UX CXEMBI.

— U3yuurs peanuzanuio b® ¢ nomopio aemmdpaTopoB U MyIbTUILIEKCOPOB.

— MHM3yunte Meron pasznoxenus b®P 1mo ogHOW M IBYM NEPEMEHHBIM U pealu3allid UX Ha
MYJIBTUILUIEKCOpaX.

— VYACHUTH aIrOpUTM IIEPEBOJA YUCEIl U3 OJAHOU CUCTEMBI CUHUCICHUS B IPYIYIO, IIPEACTABICHUE
4yyces B IPSIMOM U TOTIOJHUTEIBHOM KOJIaX, AJITOPUTMBI CIIOKEHHSI UACEII CO 3HAKAMH.

— M3yunth OCHOBHBIE 3aKOHBI OyleBOW aireOpbl, crocoObl 3amanus OyneBbix ¢yHkuuil (bdD),
¢dopmbl BO® 1 nx MuHMMH3anuu, npeodpazoBanrne b B pazHbie 6a3UChl U MOCTPOESHUE KOMOMHAIIMOHHBIX
CXEM.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepuabl:
— METOIUYECKHE MaTepHaIIbl, OTPEIEISIONINE MPOIeIyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOoBHas JUTEpaTypa

1. Tlorexun, Bukrop AnanbeBnu. CxeMoTexHUKa IU(PPOBBIX ycTpolcTB [TekcT] : yueOHoe mo-
cobue / B. A. [Torexun ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanuu, Tomckuii rocy-
JApCTBEHHBIN YHUBEPCUTET CUCTEM yIipaBieHHs U pagunoauiekTpoHukH (Tomck). - Tomck : 3narenseTBo
TYCVYPa, 2015. - 501 ¢ : puc., Tadn. - bubnuorp. B konue pasa. - ISBN 978-5-86889-709-2 : (nanuuue B
oudbmorexke TYCVYP - 20 5k3.)

2. OCHOBBI MHKPOIIPOIIECCOPHOH TeXHUKHU: YuebHoe mocodue / [llapanos A. B. - 2008. 240 c.
[OnextponHbIi pecypc] - Pexum nocrtyna: http://edu.tusur.ru/publications/834, cBoOoHBIN.

4.2. lonoiHUTEILHAS JIMTEPATypa

1. Tlorexun, Buktop AnanseBuu L{udpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : y4eOHOE 1MOCo-
oue / B. A. Ilorexun ; MunuctepcTBo oOpazoanusi Poccuiickoit @enepanun, ToMCKkuil TocyIapCcTBeH -
HBI YHHBEPCHUTET CHUCTEM YNPABJICHUS M PaauodeKTpoHukH, Kadenpa teneBuaeHus M yrpaBieHH. -
Tomck : TMIIIO, 2002 - . Y. 1. - Tomck : TMIIJIO, 2002. - 263, [1] c. : un. - bubmuorp.: c. 262-263.
VIK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Dx3emrsipel Bcero: 16 (Hamuume B OHO-
muoteke TYCVYP - 16 3k3.)

2. Tlorexun, Bukrop AnanbeBnd. CxeMoTexHUKa IU(PPOBBIX ycTpoicTB [Tekct] : yueOHoe mo-
coobue / B. A. Tlorexun ; MunHCTepCcTBO 00pa3oBanus u Hayku Poccutickoit @enepanuu, ToMckuit rocy-
JIAPCTBEHHBIN YHUBEPCUTET CUCTEM yTNpaBlieHUs U paauodiekrpoHuku (Tomck). - Tomck : U3narenscTBO
TYCVYPa, 2015. - 501 ¢ : puc., Tabn. - bubnuorp. B konue pasa. - ISBN 978-5-86889-709-2 : (nanuuue B
oubmotexe TYCYP - 20 5k3.)

3. Kopmunun, Banepuit AnatonseBuu L{udpoBbie ycTpoicTBa U MHUKPOIPOIIECCOPHI : yueOHOE
nocobue / B. A. Kopmunun ; MunuctepctBo oopaszoBanusi Poccuiickoit @eneparun, ToMmckuit rocymap-
CTBEHHBI YHUBEPCHUTET CHUCTEM YMpaBIeHUS U paauoliekTpoHuku, Kadenpa teneBuaeHus u ympasiie-
Hus. - Tomck : TMIJIO, 2000 - . Y. 2 . - Tomck : TMIIZIO, 2000. - 164 c. : un., Tabmn. - bubmuorp.: ¢. 163-
164. - 82.00 p., 130.00 p. YIK 004.318-181.48(075.8) (nanuuue B 6ubmuoreke TYCVYP - 3 7k3.)

4. MW urerpanbHble MUKpOCXeMBI : cripaBouHuK / b. B. Tapabpus [u np.] ; pea. b. B. Tapabpus. -
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.)

5. 3enpauH, EBceli AponoBuu. lludpoBbie MHTErpalibHbIE MHUKPOCXEMBI B HWH(OPMAIIMOHHO-
usMeputensHoi anmaparype / E. A. 3enpaun. - JI. : DHeproaromusaar, 1986. - 280 c. : wi. - 3ary. Ha KO-
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peuke : LludpoBsie MHTETpanbHble MUKpOCXeMbl. - bubmuorp.: c. 276-277. - 84.00 p., 01.20 p. VIAK
621.382.049.77:621.317.7 (manmuune B 6udimotexe TYCVYP - 20 3x3.)

6. Lludpossie n aHATOTOBBIE HHTETpabHBIE MUKpOcXeMbl : CripaBounuk / C. B. SIky6oBckuii [u
ap.] ; pen. C. B. flkyO6oBckuii. - M. : Paguo u cBs3b, 1989. - 495[1] c. : win, Tabmn. - bubmmorp.: c. 484. -
ISBN 5-256-00259-7 : 02.00 YK 621.382.049.77(035.5) (nanuuue B 6ubmmotexke TYCVYP - 26 5k3.)

7. Muxkpooanektponuka: YueoHoe nmocooue / llapamoB A. B. - 2007. 138 c¢. [OnekTpoHHBIHN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/833, cBoOOAHBIIA.

4.3. O0s13aTesbHbIC Y4eOHO-MeTOAUYEeCKHEe M0COo0us
1. IudpoBbie ycTpoiCTBA U MUKPOIPOLECCOPHI: METOAMUYECKHE YKa3aHHs 10 MPAKTUYECKUM
3aHATUSAM U caMocTosTeNnbHOM padote / [Totexun B. A. - 2012. 21 c. [DaexTpoHHbIN pecypc] - Pexxum go-
cryma: http://edu.tusur.ru/publications/2514, cBOOOIHBIN.

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