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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 or «15 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-
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Paguo3JIEKTPOHUKH U CUCTEM CBS3U
(PCC) IO. B. 3enenenkas
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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» (b1.5.18) orHocuTcs k 610Ky 1 (6a-
30Basi 4acTh).
[TpeamecTByOMMUMU TUCHMIUIMHAMY, (OPMHUPYIOLIIMMH HayajdbHbIE 3HaHUS, sABJsOTCA: Lludpo-
Basi 00paboTKa CUTHAJIOB.

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;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh METOJbI CHHTE3a M aHAJIN3a KOMOMHAIIMOHHBIX CXeM; ()YHKIMOHAIbHbIE CXEMBbI THIIO-
BBIX y3JIOB IIU(PPOBBIX YCTPOMUCTB - ACHIH(PPATOPOB, MYJIBTUIIEKCOPOB, CYMMATOPOB, PETUCTPOB, CUCTUH -
KOB, 3alIOMUHAIONINX YCTPOMCTB; CTPYKTYPHBIE CXEMbI MUKPOIIPOLIECCOPAa U MUKPOKOHTPOJIEPOB, HAa3HA-
YEHHE MX OCHOBHBIX Y3JI0B; IPHUHLUIBI MOAKIIOUEHUS] BHEITHUX YCTPOMCTB K IIMHAM BXOJOB-BBIXO/IOB
MHUKPOIIPOLIECCOPOB; OCHOBAMH COCTAaBJICHHS ITPOIPAaMM U1 MUKPOIIPOLIECCOPa U UX OTJIAAKH.

—  yMeThb 3a7ath OyineBy (DYyHKIHIO, MUHUMU3UPOBATh M MOCTPOUTH CXEMY Ha JIOTMYECKHUX dJie-
MEHTax B 33JJaHHOM 0a3uce; CTPOUTH CXeMbl IIU(PPOBBIX YCTPOICTB C MCHOIB30BAHMUEM TOTOBBIX IIH(PO-
BBIX Y3JIOB; COCTABIIATh U OTIIAXKHUBATh IPOrpPaMMbl MUKPOIIPOLIECCOPOB Ha sI3bIKE acceMOuiepa;

— BJAJeTh METOAMKAMHU MPOCKTHPOBAHUS M aHajIM3a KOMOMHAIIMOHHBIX CXEM; THUIIOBBIMHU
croco0aMu MPOEKTUPOBAHUS HUPPOBBIX Y3JI0B M KOHTPOJIS UX pabOThl; NPUHIMIIAMU COCTABICHUS U OT-
Ja/IKU IPOTrpaMM JUIsl MUKPOKOHTPOJIEPOB;

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHUILIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuun 26 26
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (Bcero) 48 48
[ToaroroBka k 1abopaTopHbIM paboTam 14 14
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[TpopaboTka JIEKITMOHHOTO MaTepraia 24 24
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunml 4.0 4.0

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

Hazpanus pa3aciioB AMCHUIIIUHBL

JIa6. pab., u

Cam. pa6., g

Bcero gacos
(0e3 sx3ameHa)
dopmupyembie
KOMIICTCHIIHN

Jlek., u
IIpak. 3aH., 4

6 cemecTp

[—
3

1 JIBonyHas cucTteMa CUMCIICHNUs, IIPeJ- 4 4 0 9 OIIK-7
CTaBJICHHE YHUCIIOBBIX JIaHHBIX, apupme-
THYECKHE OTIEPAlIH C JBOWIHBIMH YHC-
namu; Jloruueckne oCHOBBI ITU(PPOBBIX
YCTPOWCTB, CIIOCOOBI 3a/TaHMsI OYIEBBIX
¢byHKLUMH, TOCTpOCHNE KOMOMHAIIMOHHBIX

CXEM B 3aJaHHBLIX 0Oa3ucax;

2 Bugsl TpurrepoB. Cxemsl nemmpparo- 6 8 0 11 25 |OIIK-7
POB, MYJIBTHUILUIEKCOPOB, CYMMaTOpa, CUeT-
YHKOB, perucTpoB. [IpuHIMI MOCTpOCHNUS
3alIOMHHAIOIINX YCTPOHCTB.

3 CtpykTypHas cxema MUKpoIpolieccopa 6 6 0 8 20 |OIIK-7
(MukpokoHTpoIIIepa). HazHaueHnue
OCHOBHBIX y3510B: AJIY, mamaTs npo-
IpaMM U JIaHHBIX, IIUHBI aapeca, TaHHbIX,
yTIpaBJICHUs], TOPTHI BBOJA-BBIBO/IA, PETH-
CTpBI YIIPaBJICHUS, TAalIMEepPbI-CYETUNKH,
YCTPOKCTBO MOCIIEI0BATENHFHOTO TTOPTa
BBO/Ia-BbIBO/IA.

4 PaboTa MUKpPOIIPOIIECCOPA B MMPOTPAMM- 6 0 8 8 22 | OIIK-7
HOM peXHMe pabOThl, MPOrPaMMHOE
yIpaBieHHe BHYTPEHHUMH y3J1aMHU, Opra-
HU3aLMs B3aUMOJECHCTBHS C BHEITHUMHU
yCTpOiicTBaMM Yepe3 MOpThl BBOJA-BbIBO-
na. CucreMa KOMaHJ, MUKpOIIpOLiEccopa U
COCTaBJIEHUE MPOTPaMM Ha A3BIKE aCCEM-
6nepa, OTiiaaKa mporpamm.

5 Ha3znaueHue cuCTEMBI TPEPHIBAHUI; 4 0 8 12 24 | OIIK-7
Bekropa npepriBanuii; Pabora muxpo-
MIPOLIECCOPOB B PEXKUME IIPEPHIBAHUN.

HWroro 3a cemectp 26 18 16 48 108
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Hrtoro

26 18 16 48

108

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

3 z S
2 5 =
<! )
Ha3Banus pa3znenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) zF &5
= | it
2 o 2
= S
6 cemecTp
1 JIBouuHas cucrema [Tpunmuner @on-Helimana. [TpeacraBnenue yncen B 4 OIIK-7
CUMCIICHUS, JBOMYHOM U IIECTHAILUETUPUYHON CUCTEMAX CUUCIIe-
IIPE/ICTABIICHNE Hus. [IpsMOl U JOTIOTHUTENBHBIN KO/ IBOUYHBIX YU-
YUCJIOBBIX JIAHHBIX, cen. CloXeHue ¥ BBIYUTAaHUE TBOMYHBIX YHCEIL.
apudmernyeckue [IpuHUUIT BBITTOIHEHHS] YMHOKEHHUS U I€TICHUS
OTIepallMK C TBOUYHBIMU | IBOUYHBIX yuced. OCHOBHBIEC 3aKOHBI M TEOPEMBI OY-
yucinamu; Jlormueckue neBol anreopsl. CriocoOb! 3a1anus OyaeBbIX PyHK-
OCHOBEHI IIH(PPOBBIX i, Muanvuzanus b®. [ToctpoeHne koMOMHAIIMOH-
YCTPOWCTB, CITOCOOBI Holt cxeMmbl o b®. [TonsTue 6a3zuca. Peanmm3arus
3a/1aHust OyJIeBbIX KOMOMHAITMOHHBIX CXEM B pa3HbIX 0a3zucax.
(GyHKIMI, TOCTpoeHue Hroro 4
KOMOUMHAIIMOHHBIX CXEM B
3aJlaHHBIX Oa3ucax;
2 Bunpl TpUIrTEpPOB. 3akoHbl paboThl TpUrrepoB R-S, D-tpurrepa, JK- 6 OIIK-7
Cxemsl gemmudparopoB, |Tpurrepa. O603HadeHHEe TPUTTEPOB HA cxeMax. Jlua-
MYJIbTUILIEKCOPOB, rpaMMbl paboTel TpurrepoB. Jlemmdparopsl, nx bd,
CyMMaTopa, CYeTYMKOB, |CXEMBI AeIH(ppaTopoB, 0003HAYCHUS HA CXEMaX.
peructpos. [Ipuniun Mynbturiekcopsl, ux b®, cxembl MyJIbTUILIEKCOPOB,
IIOCTPOCHUS 0003HaueHUd Ha cxeMax. Peanusamnus B® ¢ nomoipio
3aITOMUHAIOIIUX nemudpaTopoB U MyJIbTHILIEKCOPOB. Paznoxenne bd
YCTPOMCTB. 10 IEPEMEHHBIM [JISl pealii3allui Ha MYJIbTUILIEKCO-
pax. Peructpsl, cxembl peructTpoB, 0003HaYeHHE
peructpoB Ha cxemax. Cymmaropsl, bB® cymmaropa u
MOJTyCyMMAarTopa, CXeMbl CyMMaTOpOB, 0003HauUEHUS
Ha cxemax. OnepaTuBHbIE U MOCTOSIHHBIE 3aIIOMUHAIO-
[IMe YCTPONCTBA C IPOU3BOJILHOM BEIOOpKOM. [TprH-
LIMIT OpTraHU3aI[uy 3alIOMUHAIONIUX YCTPOIMCTB C
MIPOMU3BOJIBHON BHIOOPKOIA.
Hroro 6
3 CtpyKTypHas cxema O06o01eHHas cTpykTypa MUKporpoleccopa PoH- 6 OIIK-7
MHKpOIpoLeccopa Helimana. /IByXx n Tpex IIMHHAs apXUTEKTypa MUKPO-
(MHKPOKOHTpOJLIEpA). nporeccopoB. ['apBapackas apXuTeKTypa MUKPO-
Ha3HaueHne OCHOBHBIX | KOHTPOJUIEPOB. APXUTEKTYypa MUKPOKOHTpPOJIIEpa
y3noB: AJIY, mamarts MK-51. AJIY, peructpsl 0011er0 Ha3HAUCHN . Ha3Ha-
MporpamMM U JaHHBIX, YeHUe MIMH nepeaaun JaHHbiX. [lapamnensHbie mopTs
IIMHBI apeca, JaHHbIX, | BBOAA-BBIBOAA, YIIPABJICHHUE IOPTAMH, AJIbTEPHATHUB-
YIPABJICHUS, TIOPTHI HbIe (DYHKIIUU TIOPTA BBOJA-BBIBOMA. Pe3uneHTHas u
BBOJIa-BbIBOJIA, PETUCTPBI | BHELIHSSA aMSTH MPOrPaMM U JAHHBIX. Y CTPOHUCTBO
YIPABJICHUS, TAUMEPBI- | yIIPABICHUs MUKPOKOHTpoJuiepa. TaliMepbI-cueTuun-
CUYETUMKH, YCTPOUCTBO KM, perucTpbl ynpasienusd. [lopt nociaenoBarenbHOM
[IOCJIEI0BATEIBHOTO nepeaayy JaHHbIX, PETUCTPHI YIPABIICHHUS.
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IopTa BBOJa-BbIBOAA.

Htoro

4 Pabota
MHUKpOIIpolieccopa B
MPOrPaMMHOM PEKHUME
paboThI, MPOrPaMMHOE
yIIpaBJICHHUE
BHYTPCHHUMHU y3J1aMH,
OpraHHU3aIHs
B3aMMOJEHCTBHUS C
BHEIIHUMUA
YCTPOWCTBAMHM Yepe3
MOPTHI BBO/IA-BHIBOIA.
CucreMa KOMaH[
MHUKpOTIpoIieccopa u
COCTaBJICHUE TIPOTPAMM
Ha s3bIKe acceMOuepa,
OTtnazka mporpamm.

[IporpaMMHBIil pexxuM padoThl MUKPOKOHTPOJLIEPA.
Cucrtema KoMaH[1, OCHOBHI s13bIKa acceMOiepa. Co-
CTaBJICHUE IIPOrPAMM M OTIIAJIKa IIPOTPAMM.

Hroro

OIIK-7

5 Ha3naueHune cucteMbl
npepsIBaHuii; Bekropa
npepbiBanuii; Pabora
MHUKPOIIPOLIECCOPOB B
peXxuMe IpepbIBaHNMN.

[TonsTHE pexxrma npepeiBaHUuN. BHyTpeHHUE U BHENI-
HUe npepbiBaHus. BexTop npepsiBanuii. Peructpsl
yropasiieHus npepbiBaHusMu. [Iporpammel 06paboTKu
IIPEPBIBAHUMN.

Hroro

4

OIIK-7

Hroro 3a cemectp

26

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy IUMH)

U 00ecreuynBaeMbIMU (HOCJ’[e}_IleIIII/IMI/I) AUCHUIIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (MTPEABIAYIIMMA) H

obecnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBI U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHnue qTUCHUIIINH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEOOXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1
o0ecrneunBaeMbIX JUCHIUTUINH

1 2 3

4

[IpenmecTByronme qUCUUILIMHBI

1 Hudposas 06paboTka CUTHAIOB +

+

+

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUpPyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabymiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
= .
5 = te) g
5 < o 8 S @®opMbI KOHTPOJIS
= < .
= = < © %
S & S &)
M =
OIIK-7 + + + + Ok3amen, Otyer 1o nadopa-
TopHOU pabote, Onpoc Ha
3aHgaTugX, Tect, OTdeT 110
MIPAKTHYECKOMY 3aHSATHUIO
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

A L =
= 2 =
3 S 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
Y o 2
= o
6 cemecTp
4 Pabora N3yuenne cumymnaropa MK51. CocraBnenue npo- 4 OIIK-7
MHKpoIpoIieccopa B rpaMM Ui U3Y4EHUS NIepelauu JaHHbIX MEX1y BHY-
IPOrpaMMHOM peXume | TpeHHuMH y3iaamu MKS1 u mopramu BBozia/BeIBOJIA.
paboThl, IPOrpaMMHOE BoinonHenue apupmMeTHueckux ornepanuil CloxxeHus,
yIpaBJIEHUE BBIUNTAHUSA, YMHOXKEHUS U JIeNIeHUs ¢ pUKcaluei co-
BHYTPEHHUMHU Y3JlaMH, CTOSIHUS peructpa ¢aros
OpraHu3aiii VYnpasneHue TaiMepaMu-CUeTYNKAMHU KaK JEeJIUTENs- 4
B3aMMO/IEUCTBUS C
MU 4acTOTbI U (POPMHUPOBATEIIMU BPEMEHHBIX OTPE3-
BHEIIHUMHU
. KOB.
yCcTpoiicTBamMu yepes
IOPTHI BBOAA-BBIBOJA. Hroro 8
CucreMa KOMaH[I
MHUKpOIpoIieccopa 1
COCTaBJIEHUE MPOTpamMM
Ha sI3bIKe acceMOuiepa,
OTtanka mporpamm.
5 Haznauenue cucremsl | [IporpamMma oOpaOOTKH MpephIBaHUI OT TaiiMepOB- 4 OIIK-7
npepeiBaHuii; Bextopa CUETYMKOB C MIEpEHa3HAYEHUEM IIPHOPUTETOB
mpeprsanyii; Pabora [Iporpamma 00pabOTKM MPEPHIBAHNHN OT BHELITHUX 4
MHKpOTIpOTIECCOPOB B YCTPOMCTB U TAIMEPOB-CUYETYUKOB C IIEPEHA3HAYCHU-
peXHUMe MpepbIBaHUM. eM TIPHOPHTETOR
Hroro
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue MpakTHUECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HammMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
8 Y =
= 2 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
& 2, S
> (a9 =
Y o 2
= o
6 cemecTp
1 JIBouuHas cucrema [IepeBon necsatuyHbIX uncen B ABOMYHbIE. [Ipencras- 4 OIIK-7

CUHCJIEHUS,
IpeACTaBICHUE
YHCJIOBBIX JIaHHBIX,
apupMeTHUecKue

JICHUC YMCCII B IPAMOM U JOITOJIHUTCIIBHOM KOaX.

ApI/I(l)MeTI/I‘IeCKI/Ie OIepalru CJIOKCHUS U BBIYUTAHUA.

[TpuHIMIT YMHOXKEHUS U JICTICHUS JTBOUTHBIX YHCEIL.
3ananue OyneBbIX QPyHKIMN TaOIUIIAMU UCTUHHOCTH.
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orepaiuu ¢ IBonuHbIMH | MUHUMHK3alus b®. CuHTe3 KOMOMHAIIMOHHBIX CXEM
yuciiamu; Jlornaeckue no b® B 6aszucax U, NJIN, He, U-He, NJIM-He.
OCHOBBI IIU(PPOBBIX Wroro 4
YCTPOMCTB, CITOCOOBI
3a/1aHus OyJIeBBIX
¢byHKIMH, TOCTpOCHNE
KOMOMHAIIMOHHBIX CXEM B
3aJJaHHBIX 0a3ucax;
2 Buipl TpUIrTEpOB. N3yuyenune paboThl CYETYMKOB, MYJILTHUILUIEKCOPOB, 8 OIIK-7
Cxemsl gemmmdparopoB, |cymmaropon, Cymmaropos, AJIY, O3Y, peructpos.Pe-
MYJIbTUILUIEKCOPOB, anuzanus b ¢ nomoipo 1emupaTopoB U MyIbTH-
CymMMaTopa, CYETYMKOB, | IJIEKCOpOoB. Pa3noxenne b® o nepemMenHsiM. Peanu-
peructpos. [Ipuniun 3anusa b®. [TocTpoeHne cxeM CUETUYMKOB-JEIUTENEH C
IIOCTPOEHUS nepeMeHHbIM K03 duuuentom nenenus. Mzyuenue
3aIIOMHHAIOIINX paboThl PETUCTPOB € MapajuIeIbHON U TOCIea0Ba-
YCTPOMCTB. TEJIbHOU Nepeiayeil JaHHbIX.

Hroro
3 CtpyKTypHas cxema N3yuenue cTpykTypbl MukpokonTposiepa MK-51. 6 OIIK-7
MHKpoIIpoleccopa Cucrema xomana Mukpokontposuiepa MK-51. Mero-
(MHKPOKOHTpOJLIEPA). nbl aapecannn. CocTaBleHUE U OTIIAZKa IPOTrpamMm
Ha3naueHue OCHOBHBIX  |I€pelayd JaHHBIX MEXK]Y Y3JIaMH MUKPOKOHTpPOJLIE-
y310B: AJIY, namsate pa. CocraBiieHue U OTJIa/IKa IPOrpaMM yIpaBICHUS
MPOrpaMM U JaHHBIX, TaliMepaMu-cueTunkamMu. COCTaBJIE€HUE U OTIa/IKa
UIMHBI a/Ipeca, IaHHbIX, |IporpamMm 00padOTKU BHYTPEHHUX U BHELIHUX IIpe-
yIpaBICHHUS], TOPTHI PBIBaHUM C YYETOM IPUOPUTETOB.
BBOJIa-BBIBOA, PETHCTPBL | 11 6
yIpaBJeHHUs], TAUMEPHI-
CYETYHKH, YCTPOUCTBO
IIOCJIEOBATEIBLHOTO
IopTa BBOJ1a-BbIBOAA.
Hroro 3a cemectp 18

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTaBJICHbI B

9. CamocrosiTesibHasi padora

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIE KOMIIETEHIHH
5 @]
= z £
2 5 =
Buzael camocrosTensHON S > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
6 cemecTp
1 JIBonuHas cucrema [ToaroroBka Kk mpakTuye- 4 | OIIK-7 Onpoc Ha 3aHdaTusx, Tecrt,
CUHCJICHUSI, CKHM 3aHSTHSAM, CEMHHA- DK3aMeH
NpEeICTaBJICHNE YUCTIOBBIX | paM
HHBIX, ApUPMETHICCKU
Aa , SpHQMETHICCKHE [TpopaboTka JIEKITMOHHOTO 5
OTIEPAIUHN C ABOWTHEIMH |\ ooy r
yuciaamu; Jlormueckue
OCHOBBI IIU(PPOBBIX Hroro 9
YCTPOMCTB, CITOCOOBI
3a/1aHus OyJIeBBIX
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(byHKIH, TOCTpoeHue
KOMOUMHAIIMOHHBIX CXEM B
3aJlaHHBIX Oa3ucax;

2 Bunpl TpUrrepos. IToaroroBka K npaxkTuye- 6 |OIIK-7 Omnpoc Ha 3anaTHIX, Tecr,
Cxembl gemuparopoB, | CKUM 3aHSATHUSM, CEMHHA- DK3aMeH
MYJIbTUILIIEKCOPOB, pam
CYMMATOPa, CHCTHHKOB, IIpopaboTka JIEKIIHOHHOTO 5
peructpos. [IpuHnumn MaTepHaa
MOCTPOCHUS
3aIIOMHUHAIOIIHAX Hroro 11
YCTPOMCTB.
3 CtpykTypHas cxema [TpopaboTka JIEKITMOHHOTO 4 |OIIK-7 Ompoc Ha 3ansTUsAX, Tecr,
MHKpoIIpoleccopa MaTepuana OK3ameH
(MUKPOKOHTpOILIEPa). [ToaroroBka k 1aboparop- 4
Ha3nayeHne 0CHOBHBIX HBIM paGOTaM
y310B: AJIY, naMsTh
IIpOrpamMM U JaHHBIX, Hroro 8
UIMHBI a/Ipeca, JaHHBIX,
YIpPaBJIEHMS], TOPTHI
BBOJIa-BbIBOJIA, PETUCTPHI
yIpaBJIEHUSI, TAHMEPDI-
CYETUUKH, YCTPOUCTBO
MIOCJIEOBATENBHOTO IOPTA
BBOJIa-BbIBO/IA.
4 Pabora [IpopaboTKa JIEeKIIUOHHOTO 4 |OIIK-7 Omnpoc Ha 3anaTHIX, Tecr,
MHKpoIpoIieccopa B Matepuaia DK3amMeH
TpOTPaMMHOM PEHUME [TonroroBka k maboparop- 4
paboThl, IPOrpaMMHOE HBIM paGoTam
yIpaBJIEHUE
BHYTPEHHUMHU Y3JlaMH, Hroro 8
OpraHu3anus
B3aUMOJICHCTBHS C
BHEIIHUMHM yCTPOICTBAMU
yepes MopThl BBOJA-
BbIBOJA. CricTeMa KOMaH
MHUKpoOIpoIieccopa u
COCTAaBJICHUE NPOTpamMM
Ha sI3BIKE accemorepa,
Otnagxa nporpamm.
5 Haznauenue cucrembl | [IpopaboTka JEKIIMOHHOTO 6 |OIIK-7 Onpoc Ha 3aHdaTusx, Tecrt,
npepbiBaHuil; Bexropa Marepualia DK3aMeH
npepiBatuit; Pabora [ToaroroBka k 1aboparop- 6
MHKPOIPOLLECCOPOB B HBIM paGOTaM
peKrMe TIPephIBAHUM.
Hroro 12
Hroro 3a cemectp 48
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 84
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Ormpoc Ha 3aHATUAX 4 8 16
Otuet no mabopatopHoii 8 12
pabore
OTtuer 1o NpaKkTUIECKOMY 4 4 10 18
3aHATHUIO
Tect 8 8 8 24
Hroro makcumym 3a nepu- 16 20 34 70
on
DK3aMeH 30
Hapacraromum ntorom 16 36 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIM cymMmbl OaisioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (YZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)

2 (HeylOBJIETBOPUTEIHHO)
3a4TEHO)

(me

Hwuxe 60 6ayutos

F (HeynoBneTBOpUTENHHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1.  OcHOBBI MUKpPOIPOLIECCOPHOM TeXHUKH: YuyeOHoe nocobue / [HlapamoB A. B. - 2008. 240 c.

(mara oOparieHus 04.07.02018) [OneKTpOHHBIN pecypc] - Pexum JNOCTYIIA:
https://edu.tusur.ru/publications/834 (nata oOpamenus: 06.07.2018).

2.  MukponporeccopHbie YCTPOHCTBA U cUCTeMBL: YuebHoe nmocodue / Pycanos B. B., IlleBenen

M. 10. - 2012. 184 c. (mara oOpamenus 04.07.2018) [DnexrponHslli pecypc| - Pexum moctyma:
https://edu.tusur.ru/publications/867 (nara obpamenus: 06.07.2018).

12.2. lonostHUTEILHAS JIUTEPATypa

1. Ilorexun, Buktop AnanbeBuu LludpoBbie yCTpOHCTBAa 1 MHUKPOIIPOIIECCOPHI : Y4eOHOE TT0CO-
oue / B. A. Ilotexun ; MunucrepctBo obpazoBanusi Poccuiickoii ®deneparnmu, Tomckuil rocyapcTBeH-
HBI YHHUBEPCUTET CUCTEM YIpaBJICHUS U paauodieKTpoHukH, Kadenpa teneBuieHuss U ynpaBieHUs. -
Tomck : TMIJIO, 2002 - . Y. 1. - Tomck : TMIIAO, 2002. - 263, [1] c. : w1 - bubauorp.: c. 262-263.
YK 681.325.5-181.4(075.8) 621.382.049.77.037.372(075.8) Dx3emiuisipbl Bcero: 16 (Hamuyue B OuO-
muoteke TYCVYP - 16 2k3.)

2. A. B. llapanoB. MuKpOIIPOIIECCOPHBIE YCTPOMCTBA M CUCTEMBI: yueOHOe mocobue / A. B.
[lapanos; @enepanbHOE areHTCTBO MO 00pa3oBaHui0, TOMCKHI TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM
YIpaBJIeHUS U paarodaeKTpoHuku. - Tomck: TMIIJO, 2008. - 152 c.: wi., Tabmn. - bubmuorp.: c. 152 (na-
anuue B onbaroreke TYCVYP - 19 5k3.)

3. Tlorexun, Buktop AnanbeBnu. CxemorexHuka nudposbix ycrpoiictB [Teker] : yueOHOE mO-
cobue / B. A. [Torexun ; MunucrepcTBo o0pazoBanus u Hayku Poccuiickoit @enepanuu, Tomckuii rocy-
JAPCTBEHHBIN YHUBEPCUTET CUCTEM yrpaBieHus 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. MW urerpanbHble MUKpOCXeMBI : cripaBouHuK / b. B. Tapabpus [u np.] ; pea. b. B. Tapabpus. -
M. : Paguo u cBsi3b, 1983. - 528 c. : ui., Tabm. - 02.00 p. YJIK 621.382.049.77(03) (Hasinuue B OUOIMOTE -
ke TYCVYP - 22 3x3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. TudpoBsie ycTpoiicTBa U MUKpOMpOIleCCOPbl: MeToauuecKkue yKazaHus MO MPAKTUYECKUM
3aHIATHSM W caMmocTrosTenpHol padote / Ilorexun B. A. - 2012. 21 c.(mata o6pamenus: 04.07.2018)
[OnekTponHBI pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/2514 (mara oOpareHus:
06.07.2018).

2. Meroauueckue peKOMEHIAINH JIJIsl CAMOCTOSITEIbHON MOJITOTOBKH CTYACHTOB: J{J1s1 CTY/IEHTOB
BCEX HaIpaBJICHUI MOATrOTOBKH M crienuanbHocTer / [TokpoBekas E. M. - 2016. 11 c. [DneKTpoHHBIIH pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5887 (nara obpamenus: 06.07.2018).

3. bynnmakoB A.H. [ludpoBsie ycTpoiicTBa U MHKpPOTIPOLIECCOPHI YUeOHO-METOMUECKUE YKa3a-
HUS K BBITIOJHEHUIO JIAOOPATOPHBIX paboT, MPAKTUYECKUX PabOT, CaMOCTOSTENIbHOI paboThl A CTYIEH-
TOB By3a (ypOBeHb OakamaBpuata) [DNEeKTpOHHBIN pecypc] - (mara oopamenus: 04.07.2018). [DnekTpoH-

HeIll pecypc] - Pexum pgocryma: http://tu.tusur.ru/upload/posobia/Bul2.pdf (mara oOpamenus:
06.07.2018).
12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
WHBAJU10B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINOB MIPEAOCTABISIIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37J0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CUCTEMBbI
1. lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O6uue TpeGOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpHUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OeceunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHA T

Jlaboparopusi KOMIUIEKCHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA B yIIPABICHUH

yueOHasi ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAas ayTUTOPUS sl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl POBECHUS TPYITIOBBIX U WHAMBHUIYAIBHBIX
KOHCYJNbTAlIUi, TOMEIIEHHE JJIs TPOBECHHS TEKYIIIET0 KOHTPOJIS M POMEKYTOUHOM aTTeCcTalllu

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 209 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Kommerotep Intel ¢ monuTopom (16 mir.);

- Cton muceMmenHsbIi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pyJIOHHBIN;

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHoO€e obecrieueHue:

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Google Chrome

— Microsoft Windows XP

— OpenOffice

— Scilab

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

Jlaboparopusi KOMIUIEKCHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAast ayTMTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUIIA, TOMEIICHHE ISl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHAWBHUIYAIbHBIX
KOHCYJIbTALIM, TOMEIIEHHE JJIs TPOBECHUS TEKYIIIET0 KOHTPOJISL M POMEKYTOUHOM aTTecTallluu

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 209 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Kommerotep Intel ¢ monuTopom (16 mr.);

- Cton muceMmenHsbIi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;
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- DKpaH pYJIOHHBIN;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— AVAST Free Antivirus

— Microsoft Windows XP

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMOoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOelb;

- komnetoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIN/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHs OOILIEro U CIelnaIbHOTO0 Ha3HAYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00yJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyaroliecsi ¢ HapylIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAaHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl Jo/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJabl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAAIUN
Jlnst onieHKH cTenieHH C(HOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a7aHUA
1. UeMy paBeH pe3yabTaT CIOKEHUS YACEN B BOCBMEPUYHON CUCTEME CUHMCIICHUS. Yncia 3a1aHbl B
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JBOMYHOM U MIE€CTHAaUATepUuHON cuctemax cuucienus: 1110101(2)+60(16)=?

a. 245(8)

0. 255(8)

B. 260(8)

r. 305(8)

2. Kaxoit U3 NpUHIMIIOB apXUTEKTYpPhl MUKPOIPOLIECCOpa HE MPUHAUICKUT NPUHIUIIAM, cPopMy-
nupoBaHHbIM ®oH Hemanowm:

a. HAJIMYKE TaKTOBOI'O T€HEpaTopa UMITYJIbCOB CUHXPOHU3ALINY;

0. mMoCJIeI0BATEIbHOE BHIMIOJTHEHNE KOMAH I POTPAMMBEI;

B. 3AIIOMUHAIOIIEE YCTPOKUCTBO ISl XpPAaHEHUSI KOMAH]I U JAHHBIX;

I. IBOMYHAs] CUCTEMA CUMCIICHUS MIPEACTABICHUS YUCEN U KOMaH]

3. Uerblpexpa3psAaHbId IBOMYHBIN HAaKaIUIMBAIONIUMK cueTdyuK umeeT 16 coctosuuii. K Hemy mo-
CJIE/I0BATENILHO MOJIKJIFOUEH TaKOW ke CYeTUUK. BO CKOJBKO pa3 yBEIMYUTCS KOJIUYECTBO COCTOSIHUNA HO-
BOI'O cueTyuka?

a. B 16 pa3

6. B 8 pa3

B. B 4 pasza

I.B 2 pasa

4. TlonHpli TBOMYHBIN NATH pa3psiHBIA AemnpaTtop ¢ MHBEPCHBIMH BBIXOJAMH M CTPOOHUPYIO-
IIMM BXOJ0OM UMEET

a. 32 BeIXOda

0. 16 BEIXOIIOB

B. 64 BBIXOZa
5 BBEIXOZIOB
MynbTUIUIEKCOpP — 3TO HU(PPOBOE YCTPOIHCTBO, MpeIHA3HAYCHHOE IS
KOMMYTAIIMH TaHHBIX
XPaHEHUS! TaHHBIX
npeoOpa3oBaHus TaHHBIX
WHBEPTUPOBAHUS TAHHBIX
Peructp ¢uaros (cioBa coCTOSTHUS) MUKpPOTIpOIIeccopa MpeIHa3HAuSH IS
XpaHEeHUs! TPU3HAKOB PE3YIbTaTa BHITIOJIHEHHS] KOMAH/IbI
XpaHeHUs MPOMEKYTOUHBIX PEe3yIbTaTOB apU(PMETUUECKUX OTeparuii
XPaHEHHs] MAaCKHU MPHU BBINOJHEHUHU JJOTUYECKUX KOMaH]1
Ha6op komanna nepenaun ynpasienus MK-51
peau3yeT Nepexo] Mocie MPOBEPKH yCIOBUS
OpraHu3yeT BKIIOUYEHHUE APYTrOil MpOrpaMMbl
CO3/1aeT YCJIOBHS TSI TIepeiavyr JaHHBIX B MOPTHI BBOA/BBIBO/IA
MIPUOCTAHABIMBAET BBINIOJHEHUE TEKYILEH POTPaMMBbl
Pexwum npepsiBanuii B MK-51
MO>KET BOBHUKHYTh B IPOU3BOJIBHBIE MOMEHT BPEMEHU
BO3HUKAET B CTPOT'O ONPEJIEICHHOE BPEMS
OTIpe/IeTISIETCS] COCTOSIHUEM perucTpa (aaros
BO3HUKAET Npu nepenosiHenuu B AJIY
. HezamackupoBaHHbIE TpepbIBaHUSA OT TakMepOoB-cueT4ukoB B MK-51
. BOBHHMKAIOT [P NEPETNOTHEHUH TaliMepa-cueTunKa
. IpH CMEHE pekuMa paboThl TaliMepa-cyeTynKa
. IpU OCTAaHOBKE TalilMepa-cueTunKa
I. 10 KOMaH/JIe YCTPONCTBA YIPABJICHUS
10. JlononHUTENbHBIN ABOMYHBIN KOJ UCTIOIB3YETCS
a. TPU BBINOJIHEHUHU apu(PMETHYECKUX ONEepaluii ¢ YUCIaMH CO 3HAKOM
0. IpY BBITIOTHEHUH JIOTUYECKUX ONEPALUi C YUCITAMH CO 3HAKOM
B. TIpH 00pabOTKE YMCEIN C MIABAOIICH 3amsITON
T. ipr 00paboTKe 6€3 3HAKOBBIX YHCIOBBIX BEIIMIMH
11. TIpu BRINOJHEHUU ONEpPALMK YMHOXKEHUS HAaJ 8- pa3psiAHBIMU ONEepaHAaMU PEe3ysbTar onepa-

PO OT W ORI E O NP ORI PO K
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LMW UMEET

a. 16 pazpsgoB

0. 8 paspsoB

B. 32 pa3psina

I. 24 pa3psana

12. MoryT a1 TaiiMepbI-cueTYnKr MUKpoKoHTposuiepa MK-51 ogHoBpeMeHHO paboTaTh B OAHOM
U TOM K€ pexume?

a. [la

0. Her

13. IIpu BeIMOMHEHNN apU(PMETHUCCKUX OTIepalliid ¢ IBONYHBIMH YHUCIIAMU KOPPEKTHPYIOITUHN KO
UCIIOJIb3YETCSA

a. TIPY CIIOKEHUH IBOMYHO-/IECATUYHBIX KOTOB

0. Ipy CMEHe 3HaKa pe3yibTaTa CIOKEeHUS

B. B OllE€pali YMHOXKEHHUS YHCell

I. B OTIEpaLUy JIEJICHHSI YUCEI

14. KomnyecTBO BXOA0B y Aemrdparopa oIHON AeKaabl JBOMYHO-ACCATUIHOTO KO/Ia

a. HE MEHee YeThIpex

0. pOBHO YETHIPE

B. IISITh U OoJiee

15. JIBonuHbI 4-X pa3psAHbIA HAKAIUTUBAIOIMIMK CYETUYHMK COpPACHIBACTCS B HYJIEBOE COCTOSIHHE,
€CJIM Ha ero BBIXOJax 00pas3yeTcs Yuclio OAUHHAALATh. YeMy paBeH KOA(PQPHUIUEHT AEJICHUs TAKOrO CUeT-
yuKa

a. IecATh

0. IEBATH

B. OJIMHHA]ILIATh

I. IBEHA/ILIaTh

16. JIBonuHbIi 4-X pa3psAHbINA BBIUUTAIOLIUI CUETUYUK MepeBOaUTCS B cocTosiHue 1111, ecnu Ha
€ro BBIXO/Iax 00pa3yeTcs Yncio ImecTb. YeMy paBeH K03 OULIMEHT AeJeHHs TaKOro CYeTYnKa

a. JIeBATh

0. HecAaThb

B. OJIMHHA]ILIATh

I. IBEHA/I1IaTh

17. HudpoBas cxema COCTOUT U3 MOCIEIOBATEIbHO COSANHEHHBIX 4-X pa3psIHOTO JABOMYHOTO U
JBYX JIBOUYHO- JIE€CSITUYHBIX cueTYuKoB. Kakoil koauineHT aeneHust 4acToThl BXOJHBIX UMITYJILCOB pe-
anusyer cxema?

a. 1600

6. 1000

B. 800

r. 1500

18. Ilpu crnokeHUW TBOMYHBIX YHCEN, UMEIONIUX 3HAaK, (haKT MEPETONTHCHHS Pa3psSaHON CETKU
OIpEEIAETCS B PE3yNbTaTe aHAIN3a

a. 3HAKOB OTEPaHOB U Pe3yibTaTa CIOKESHHUS

0. o (akTy BO3SHUKHOBEHHS IIEPEHOCA

B. 10 3HAKy pe3yibTaTa

19. CuctemHast BHYTPEHHSISI IIMHA MUKPOIIPOLIECCOPA UCTIOIb3YETCS

a. JUIs epeiadyu ajpeca U JaHHbBIX

B. IJIs IEpEauu ajpeca

T. JUI TIepeauu JaHHbIX

20. Jlnsi BBIIOTHEHHMsI OTEpAIlMi YMHOKCHHSI IBYXOaMTOBBIX YHCEN B BOCBMHUPA3PSIIHOM MHUKPO-
MIPOLIECCOpe UCTIONb3YETCS

a. IoJAIporpaMmMa YMHOKEHHS

0. KOMaHJ]a YMHOKEHHUSI, BXOZSIIAsl B CUCTEMY KOMaH/i MUKpOTpoleccopa

B. Ta0JIUIa YMHOKEHHS
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. Tate onpenenennst CIH® u CKH® OyneBbix ¢ynkiuii. [I[puBecTr 3aKOHBI, ¢ ITOMOIIBIO KOTO-
pbIX npoBoauTcsd MuHuMu3anus b®. I1oscHUTE COOTBETCTBHE ATHX 3aKOHOB ¢ Kapramu KaphHo-Beiiua.
MuUHUMU3UPOBATH C TOMOIIIBIO KapT 11 cienytomue bd:

F1(CAH®)=1 na nat6opax 0,1,3,4,5,6,7,8,9,12,14,15

F1(CKH®)=0 na natopax 0,1,2,6,8,9,10,11,13,14,15

[TpencraBuTh cXeMbl 3THX QYHKIUH (6a31c Ha Ball BEIOOD)

2. llepeunciuth criocoOs! 3amaanus OyneBbix Gyaknuii (CJJHD, CKH®). [IpuBecTn mpuMepsl Bcex
crioco6oB 3ananus s b® ot 4-x nepemennsix. MunnmusupoBate b® ¢ nomomrsio kapt Kapuo-Beiiua.
[IpencraButh cxemol B 6a3uce U-HE.

3. Ilepeuncnuts criocoos! 3ananus OyneBsix Gynkiuii (CAH®, CKH®). [TpuBect npumeps! Bcex
crioco6oB 3amanus st b® ot 4-x nepemennsix. MuanmusupoBarb b® ¢ momompio kapt KapHo-Beitua.
[TpencraButh cxemsl B 6a3uce NJIN-HE.

4. Jlate onpenenenue nemmudparopa. Kakue O0piBaroT nemmdpartopsl. 3amucath OyneBbl GYHKIIUNA
BBIXO/IOB YIpaBIsieMoro jaenmdparopa ot 3-x nepeMeHHbIX. [IpencTaButh 0603HauUeHHE HA CXEMaxX 3TOTO
nemudparopa. Kak ucnonsiyercs pemmudpartop s peanusarnuu OyneBor pynkunu, 3anannon CAHD u
IIPUBECTH NIPUMED.

5. Ha3znauenue mynbrutiekcopoB. x o003HaueHNE Ha cxeMax. 3anucarh 0yneBy (YHKITUIO BBIXO-
na MynbTHIIeKcopa 8§ Ha 1 co BxonoM ynpasienus. [IpuBecty npumep peanuszauuu OyaeBod (GyHKIUU €
MOMOIIIBIO TAKOTO MYJIBTHILIEKCOPA.

6. [IpuBecTu 3aKoH pasniokeHus OyneBol (PyHKIMU MO nepeMeHHbIM. 3anath b® ot 4-x mepemeH-
HbIX. [[pUMEHUTD K HEll 3aKOH pa3JIoKeHUs M0 ABYM NepeMeHHbIM. [Tokaszate peanuzamnuio 3Tor QyHKIHH
C TIOMOILBIO MYJIbTHUILIIEKCOpA 4 Ha 1.

7. 3amucaTh 3aKOH pabOThl OJHOTO pa3psiia CyMMaTopa JUIsl CJIOXKEHHS JIBYX JIBOMYHBIX YHCEIL.
[TpuBectu cxemy. [loka3arb 0003HaueHHE HA CXEMax IMOJHOTO CyMMAaTopa JUIs CIOXKEHHs JBYX 4-X pa3-
psaaHbIX yucen. [IpuBecTH 3aKOHBI M MPUMEPHI.CIIOKEHUS ABOUYHBIX Unced 0e3 3HAKOBBIX U CO 3HAKOM.
ITokxa3aTh 4TO TaKOE MEPETOIHEHNE U B KAKUX CIy4asiX OHO BO3HHKAET.

8. Uto Takoe cxema cpaBHeHHs. [IpuBecTH 3akoH pabOThI U cxeMmy ojHoro paspsaa. I[IpuBecTn
npumMep 0003HAYECHHUSI CXEMbI CPABHEHUS IBYX 4-X pa3psAAHbIX YHCEN.

9. IlpuBectu ompeneneHrne KOMOMHAITMOHHON cXxeMbl. [laTh moHsATHe Oa3uca. B yem 3akmoyaercs
aHanu3 cxemsl. [IpuBectu npumep cxemsl, coaepaxkamter anements U, NI, U-HE, NJIU-HE ot 4- nepe-
MeHHBIX. [IpoBecT aHanu3 paboThI 3TOM CXEMBbI IByMsI CIIOCOOaMHU.

10. atp ompenenenue Tpurrepa. IlpuBectn o003HaYeHHE HAa CXeMax TPUITEPOB TPEX TUIIOB U
IuarpaMmbl ux padoTel. [IpencraButh cxemy Tpurrepa tumna R-S.

10. latp ompenenenue Tpurrepa. IlpuBectn o003HaYeHHE HAa CXeMax TPUITEPOB TPEX TUIIOB U
IuarpaMmbl ux padoTsl. [IpencraButh cxemy Tpurrepa tumna R-S.

11. Jate ompenenenue perucrpa. Ilepeunciants BUABI PETUCTPOB (OTPaHUUUTHCS 4-X pas3psIHBI-
Mmu).ITpuBectr 0603HaUEHNE PETUCTPOB HA CXEMaX.

12. Jlate onpeneneHue cueTunka. [lepeuncinTs BUIbl CYETUYMKOB (OTPaHUUUTHCS 4-X pa3psIHBbI-
Mmu). [lpuBectn 0003HauUeHUE CYETUYMKOB Ha cxeMax. [IpuBectu mpumMep auarpammbl paboThl 4-X pa3psii-
HOT'O CUETYHKA.

13. Jlatb omnpeneneHue AEIUTENsT 4acCTOThl UMITYJIbCOB Ha OCHOBE cueTuuka. [IpuBectu mpumep
CXEMBI M JuarpaMMy paOoThl JenuTeneil yacToTel Ha 9 M Ha 13, peamn30BaHHBIX IByMS CIIOCOOAMH.

14. IIpuBectu Ha3zBanue npuHuUNoB @oH HeliMana, HCIIOJIb3yeMBIX NMPU MPOECKTUPOBAHUN APXU-
TEKTYpbl MUKporporeccopoB. [IpuBectu npumep 000OIIEHHONW apXUTEKTYpbl MUKpoIpoieccopoB Don
HeiimanoBckoii u rapapackoil. CpaBHUTh UX JOCTOMHCTBA M HEAOCTATKH.

15. Kak mpoxoauT MHULMAIN3aLUs MEKpoTpoleccopoB. OnucaTh NpOrpaMMHBIN pEXXUM pabOTHI.

16. IIpuBecT YyKpYNHEHHYIO CTPYKTYp MUKpPOKOHTposuiepa MK-51 u onucate Ha3HaY€HHWE OCHOB-
HBIX OJIOKOB.

17. Ha3HayeHue, CTpyKTypHas cxema M paboTa ONEpaTHBHOTO 3allOMHHAIOLIETO YCTpPOMCTBA C
pou3BOJIbHON BBIOOpKOH. B wem otmuume [13Y ot O3V u rae HaxomaT oHU MPUMEHEHUE B MHKPOIIPO -
LIECCOPHBIX CUCTEMAX.

18. Yto takoe IIJIM. Crpykrypa IIJIM. ITpunuun nporpammupoBanus [1JIM. Kak peanusyrorcs
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b® ¢ nomomuro [1JIM.

19. YnpaBnenue TaiiMepaMu-cYeTYNKaMH B HYJIEBOM U MEPBOM pekumax padbothl. Kak ux 3amy-
CTUTh U KAKOBBI UX BO3MOXXHOCTH B 3TOM CIIy4ae.

20. YmpaBiieHue TaitMepaMHu-CUeTYNKAMH BO BTOPOM pekuMe paboThl. Kak WX 3amycTuTh M Ka-
KOBBI X BO3MOKHOCTH B 3TOM CIy4ae.

21. Ha3znauenue npepreiBanuii. [locaegoBaTenbHOCTh BXOXKIEHUE B nipepbiBanus MK-51.

22. Buytpennue u BHemHue npepsiBanuss MK-51. Uto Takoe BEKTOp NpepbiBaHUs. YIpaBIeHHUE
MIPUOPUTETAMHU MTPEPHIBAHUM.

23. Ha3naueHue mocienoBaTenabHOro kaHana mnepenaud qaHHbix MK-51. [Ipunnun paGotsr npu
IIpUEME U TIEpEIavH.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

ITpunnuner @on-Heiimana. [Ipencrasnenue yucen B IBOUYHOM U IECTHAALUETUPUYHON CUCTEMAX
curcieHus. [IpsiMoit 1 JOMONHUTENbHBIN KOl IBOMYHBIX 4yKcel. ClloKeHUE U BBIYUTAHUE JTBOMYHBIX YU -
celt. [TpuHIUN BHINOIHEHUS! YMHOMXKEHHUS U JIeNICHUs TBOMYHBIX yucesl. OCHOBHBIE 3aKOHBI U TEOPEMBI OY-
neBoit anredprl. CriocoObl 3aaanus OyneBbix ¢yakuuii. Munnmuzamus b®. [Toctpoenne kKoMOMHAIIMOH -
Hoi cxembl 1o b®. IlonsTue 6a3uca. Peanuzanus KOMOMHALIMOHHBIX CXEM B Pa3HbIX Oa3Hcax.

3akonbl padoTsl Tpurrepos R-S, D-tpurrepa, JK-tpurrepa. O603HaueHre TpUITepoB Ha cXemax.
Huarpammsbl paboTsl TpurrepoB. Jemmdpatopsl, ux b®, cxemsl aemmdparopoB, 0003HaYEHUS Ha CXe-
Max. MynbTuruiekcopsl, ux b®, cxembl MyJIbTUILIIEKCOPOB, 0003HaUeHUsI Ha cxemax. Peanusauus b c
HOMOIIBIO Jemu(paTopoB U MyJIbTUILIEKCOPOB. Paznoxkenne b® 1mo nmepeMeHHbIM A peanu3aliy Ha
MYJbTUIUIEKCOpaX. PerucTpel, cxembl perucTpoB, 0003HaueHUE perucTpoB Ha cxemax. Cymmatopsl, bO
cymMMaropa U HOoJyCcyMMaropa, CXeMbl CyMMAaTOpOB, 0003HaueHHs Ha cxemax. OmnepaTuBHbIE U MTOCTOSH -
HbI€ 3aIIOMUHAIOLINE YCTPOMCTBA C MPOM3BOJIIbHON BbIOOpKOH. [IpuHIMI OpraHu3anuy 3alOMUHAIOIINX
YCTPOUCTB C MIPOU3BOJILHON BBIOOPKOIA.

O06o6meHHas cTpykTypa Mukpornpoueccopa @on-Heiimana. J[Byx u Tpex LIMHHas apXUTEKTypa
MUKpOIIpoLieccOpoB. I'apBapackas apXUTEKTypa MUKPOKOHTPOJUIEPOB. APXUTEKTypa MUKPOKOHTpOJLIEpA
MK-51. AJIY, peructpsl o011ero Ha3HaYeHNs.Ha3HAYCHNE IMH Nepeadn JaHHbIX. [lapannenbHbie nopThl
BBOJIa-BbIBO/IA, YIPABJICHUE MOPTaMH, ajlbTepHATUBHBIE (YHKLMU MOPTa BBOAA-BbIBOJA. Pe3uneHTHas u
BHEIIHSASI IaMATH IPOIPAMM U JIaHHBIX. YCTPOMCTBO YNPABICHHUsSI MUKPOKOHTpoJuIepa. TaliMepbl-cueTuu-
KU, PETUCTpbI yipasieHus. IlopT nocnenosareabHON Nepesadu JaHHbIX, PETUCTPBI YIIPABICHUS.

[TporpaMMHBIil pexxuM paboThl MUKpOKOHTposuiepa. Crucrtema KoMaH]l, OCHOBBI si3blka acceMOue-
pa. CocTaBiieHue IPOrpaMm U OTJIaIKa IPOrpPaMM.

IlonsTne pexxuma npepbiBaHuil. BHyTpeHHHME M BHEIIHHME IpepbIBaHM. BekTop NnpepbIBaHMIA.
Peructpsl ynpasnenus npepsiBanusiMu. [Iporpammbr 06paboTKu pepbhIBaHUiA.

14.1.4. Bonpochl 111 IOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHApaM

CocTaBUTh U OTIAIUTH IPOrPaMMy peaKIMK Ha BHYTPEHHUE OT TaliMepa cueT4yHKa MpepbIBaHUS U
Ha MPEPHIBAHUS OT BHEUIHUX YCTPOUCTB.

3agath b® OT TpeX U YeThIpeX MPEMEHHBIX..

PeanuzoBars b® Ha 3-X, 4-X pa3psaHbIX Jemu@paTopax ¢ IPSMBIMU U HHBEPCHBIMU BBIXOJAMH.

PeanuzoBare b® Ha myneTuiekcopax 8 Ha 1, 16 na 1.

Paznoxute b® no ogHOlN nepeMeHHOM U peann3oBaTh HAa MyJbTUIUIEKCOpax 2 Ha 1, win 4 Ha 1,
nim 8 Ha 1.

CocTaBUTh CXeMY JBOMYHOTO 4-X Pa3psIHOTO CUETYHKA, TOJKIIOYUTh K HEH KOMOWHAIIMOHHYIO
CXeMy, HapuCOBaTh Juarpammy paboThl CUeTYHKA U BBIXOJa KOMOMHAIIMOHHON CXEMBI.

CocTaBUTh CXEMy CYETUMKA ACIUTENS YacTOThl C MPOU3BOJIBHBIM Ko((IHMEHTOM JelieHus Ha
OCHOBE JJBOMYHOTO CUETUYHKA.

YCTaHOBUTH HAa CBOEM KOMIIBIOTEPE CBOOOJHO PACHOCTPAHSIEMYIO MOJCIHUPYIONIYIO TPOTpamMmy
Single-Chip Machine.

N3yunTh TEXHOJOTUIO HA0Opa MPOTrpaMMBbl, €€ KOMIMIISIIIUIO U UCIIOJIHEHUE.

Habpatb npocTbie mporpamMmbl, 3allyCTUTh €€ U BBIMOJIHUTD IO IIaraM, KOHTPOJIUPYS W3MEHEHUE
COJIEP>KMMOTO BHYTPEHHHUX Y3JI0B..

[Tpumepsl mporpaMm:

1. 3anucaTh KOHCTaHTY B IaMATh POTPaMM, B MOPT;

2. CxoH(puUrypupoBaTh TaMephI-CUETYMKUB pa3Hble PEeXUMBbI pabOThHI, 3aIlyCTUTh WX, KOHTPOJIHU-
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pOBaTh NPOLIECC CUETA U NIEPETIOIHEHNUE;

3. CocTaBUTh IPOrpaMMy YCTaHOBJICHUE TalMEPa-CUETYUKA B PEXKUM JIEIUTEIS YACTOTHI C IPOU3-
BOJILHBIM KO3(DPHUIIMEHTOM JeTICHHS.

N3yunth npuHIMN pabOThl CUETYMKA KOMaH]I, PETUCTPOB YIpPaBJICHUs] BHYTPEHHUMH y3JIaMHU MH-
KpokoHTposepa MK-51..

VACHUTB BIMAHUE Ka)XJIOro OMTa PErMCTPOB YNPABIEHUS Ha KOH(QUIYpallMi0 BHYTPEHHUX Y3JIOB
MuKpokoHTposiepa MK-51.

VYACHUTH 0000IIEHHYIO CTPYKTYpPY MHUKPOIIPOLIECCOPa, pa3IMuie JBYX U TpeX IIUHHOU CTPYKTYP.

N3y4nTh CTPYKTYpHYIO cxeMy MukpokoHTpoiuiepa MK-51, naznauenue AJIY, TaiimepoB cueTun-
KOB, ITOPTOB BBOJa-BbIBO/IA,

PETUCTPOB YIPABIEHUS Y3JIaMHU.

BeImonHUTE Ha NpuMeEpax MEpPEeBOJ YUCEN U3 ACCATHUYHOM CUCTEMBI CUMCIICHHSA B JBOMYHYIO,
LIECTHAILETUPUYHYIO.

[IepeBecTr uncna B JBOMYHYIO CUCTEMY CUHCIICHMS U BBIIIOJHUTH ONEPALMIO CIIOKEHUS C UCIIOJb-
30BaHUEM NPSIMBIX U JOMOJIHUTENbHBIX KOAOB (+15-9, -12+6, -9-11, +7+10).

3agaTh MaTeMaTH4eCKy0 MOJIeNIb KOMOMHAIIMOHHOM cXeMbl B BUJIE OyneBoi (pyHKIIMK ¢ TOMOLIbIO
Tabmuibl ucTuHHOCTH B opmax JJTH® u KH®, BEIMONMHUTS MUHUMHU3AIMIO C TIOMOIIBIO KapT Beitua. Co-
CTaBUTh KOMOMHAITMOHHYIO cXeMy, peanusytomtyto b® B 6asuce U, NJIN, He. IIpeobpazoare bD mis pe-
anmm3anuu b® B 6asucax M-He, NJIN-He. CocTtaBuTh CXeMy.

YcBouTh paboTy MUKPOKOHTPOJIIEpA B PEKUME MPEPHIBAaHHIA.

N3y4uTh HaCTPOWKY MUKPOKOHTPOJIEPA HA PA3HBIE PEKUMBI IIPEPhIBAaHUM.

M3y4nThb cUCTEMY KOMaHJ MUKPOKOHTPOJUIEPA B TEPMUHAX MHEMOKOJOB ISl HCIIOJIB30BAaHUS B CO-
CTaBJICHUH IIPOIPaAMM.

N3yunth paboTy TPUITEPOB Pa3HBIX TUIIOB, HAYYUTHCSI CTPOUTH AMArpaMMbl paOOThl IPU U3MEHE-
HUU BXOIHBIX Bo3zelcTBuil (R-S tpurrep, D-tpurrep, J-K Tpurrep.

N3yunts 3ananue b® mist nemudparopa, MyIbTUIIIEKCOPA, CyMMaTOPa M KX CXEMBI.

N3yuuts peanuzaiuio b® ¢ nomopio AemudpaTopoB U MyIbTHILIEKCOPOB.

N3yuuts Meton paznoxenus b® 1o oqHON U ABYM MEPEMEHHBIM JJIsl pealiu3allii X Ha MYJIbTH -
IUIEKCOpax.

VYACHUTB AITOPUTM IIEPEBOJA YNCET U3 OJHOW CUCTEMBI CUUCIICHUS B APYTYIO, IPEACTABICHUE Y1 -
ceJl B IPSIMOM U JIONIOJTHUTEIBHOM KOZIaX, aJIlTOPUTMBI CII0KEHUS YHCEIl CO 3HAKAMHU.

N3y4nTh OCHOBHBIC 3aKOHBI OyJIEeBOM anreOpbl, criocoOwl 3aganus OyneBbix Gynkmuii (bD), dhop-
Mbl B® u ux MuHUMH3amu, npeodbpazoBanue b® B pazHbie 0a3uChl M MOCTPOEHHE KOMOWHAIIMOHHBIX
CXEM.

14.1.5. Tembl J1a00opaTOpHBIX padoT

Nzyuenne cumynsaropa MKS1. CocraBiienne nporpamm Ui U3y4eHMsI II€peaun JAHHBIX MEXIY
BHyTpeHHUMU y3namMu MKS1 u nopramu BBOza/BbIBOJA. BhlnonHeHNe apupMETHUECKUX ONepaiuil cio-
JKEHUs1, BBIYMTAHUS, YMHOKEHUS U JIeICHUs C (pUKcanueil COCTOsIHUSA peructpa (hiaroB

VYnpasnenue TaiilmepaMu-cueTUYMKaMH Kak JAeIUTEISIMA YaCTOThl U (POPMUPOBATEIISIMU BPEMEHHBIX
OTPE3KOB.

[Iporpamma 00pabOTKH MpephIBaHU OT TAHMEPOB-CUETUYNKOB C TIEPEHA3HAYCHUEM ITPUOPUTETOB

[Tporpamma 0OpaOOTKM MpephIBaHUI OT BHEIIHUX YCTPOMCTB M TallMEPOB-CUETUMKOB C IEpeHa-
3HAYEHUEM IIPUOPUTETOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus
C mapymenussmu | TecTbl, MICEMEHHBIE CAMOCTOSITEITBHEIC [IpenmymiecTBEHHO MMCHMEHHAS
ciyxa paloThI, BOTIPOCHI K 3a4eTy, pOBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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