i MUHWUCTEPCTBO OBPA3OBAHMS 1 HAYKU PECITYBJIMKHI
4 " BAIIIKOPTOCTAH

0 TocynapcTBeHHOE Or0IKETHOE IIPO(ECCHOHAIBLHOE 00Pa30BaTEIFHOE YUPEKICHUE
YKPTB V HUMCKHI KOIUIEIDK PAAUOIEKTPOHUKH, TENEKOMMYHUKALMN U 6€30MaCHOCTH

COT'JTIACOBAHO YTBEPXJIAIO

3aM. TUpeKTopa 3aM. TUpeKTopa

A.B. Apednen JI.P. TykrapoBa
« » 2020 . « » 2020 .

PABOYAS ITPOI'PAMMA ITPO®ECCHOHAJIBHOT'O MOJAYJIA

[IpruMeHeHne MUKPONIPOLIECCOPHBIX CHCTEM, YCTAHOBKA M HACTPOUKA

nepudepuitHoro 000pyT0BaHHUSI

Ha38aHue NPOZPAMMbL NPOPECCUOHATLHO20 MOOYIs

CrenuansHOCTb:
09.02.01 KoMOnprOTEpHBIE CHCTEMBI U KOMILIEKCHI

YpoBeHb MOATOTOBKHU: 0a30BBIi

COI''TACOBAHO
3aB. kadeapoit
I'.I".XakumoBa

PA3PABOTAJIN:
IIpenomaBarenn

npenogasarenb [.I°. XakumoBa
npenogasaresib U.B.JIutBuHOBa

Vpa 2020 .



COAEPKAHUE

CTp.
1. [Tacnopt paboueit mporpamMbl TPOPECCUOHATEHOTO MOTYJIS 3
2. Pe3ynbratsl ocBoeHUs MPOGHECCHOHATBHOTO MOTYJIS 6
3. CtpykTypa u coaepkanue mpodecCHoHaTbHOTO MOTYJIsS 7
4. YcnoBus peanuzari npoheccuoHaTbHOTO MOTY IS 31
5. KoHTpoab U o1leHKa pe3yIbTaTOB OCBOEHUS MPO(ECCUOHAIIBHO MOJTYJIS 35

[Ipunoxenue 1 39



1. IHACITIOPT NPOI'PAMMBI IPO®ECCUOHAJIBHOI'O MO Y JIAA
[IpuMeHeHne MUKPOTIPOIIECCOPHBIX CUCTEM, YCTAHOBKA M HACTPOUKA

nepudepuitHoro o00py10BaHUs

HaszéaHue nPopeccuoHarbHO20 MOOYIsl

1.1. O6aacTh NpUMEHEHUs NPOrPaAMMBbI

PaGouas nporpamma npogpecCuOHAIBHOTO MOYJIS SABJISIETCS YaCThIO TIPOTPAMMBbI
MOATOTOBKU CHEUUAIMCTOB cpeaHero 3BeHa B coorserctBuu ¢ @I'OC CIIO 09.02.01
KoMnboTepHble cHCTeMbl M KOMILIEKCHI, BXOJSIIEH B YKPYIHEHHYIO TpYIIY
cnenuanbHocter 09.00.00 UndopmaTnka u BBIYMCINTEIbHA TEXHUKA

PaGouas mporpamMmma y4eOHOW ITUCIUIUIMHBI MOXET OBITh HCIOJIh30BaHA B
JOTIOTHUTEIPHOM ~ TIpopecCHOHATLHOM  O0pa3oBaHMM W B IporpaMMmax
npogeccuoHaIbHON MOATOTOBKHU oOyyarommxcst YKPYITHEHHOU TPYIIIbI

cenmanpHocTel 09.00.00 UndopMaTrka M BBIYHUCIMTEIbHAS TEXHHMKA B YacTH
OCBOECHHSI OCHOBHOTO Bua nesrenbHoctu (B/):

[TpumMeHeHrne MUKpOITPOILIECCOPHBIX CUCTEM, YCTAaHOBKA M HACTPOIKa nepudepuitHoro

000pyI0BaHUS

Y COOTBETCTBYIOLIMX NpodeccroHanbHbiX komneTeHuui (11K):
2.1 Co3paBaTh IporpaMMbl Ha sI3bIKE accemOiiepa ik MUKPOIIPOILIECCOPHBIX CUCTEM

2.2 IIpou3BOOUTH TECTUPOBAHUE, ONPEICTECHUE MAPAMETPOB U OTIAIKY
MHKPOITPOLECCOPHBIX CUCTEM.

2.3 OcyuiecTBIsITh YCTAHOBKY M KOH(DUTYPUPOBAHUE MTEPCOHATBHBIX KOMIIBIOTEPOB U

MOAKJIIOUCHHE NepudepUHbBIX YCTPOUCTB.

2.4 BbIBIATh IPUYMHBI HEUCITPABHOCTHU NepUPepuitHOro 000pyA0BaHUSI.

PaGouas nporpamma npodeccHoHaTLHOTO MOJYJISI MOXKET ObITh MCIIOJb30BaHA B
JIOTIOJTHUTENIBHOM O0pa30BaHMM B pPAMKax IMOATOTOBKM CHEUUAIUCTOB IO KYypCy
«[IpumeHeHre MUKPOTIPOLIECCOPHBIX CUCTEM, YCTAHOBKA M HACTpOiiKa mepudepuitHoro
00OpyZOBaHUS» HAa OCHOBAHMM OCHOBHOTO o0miero oopazoBaHus. OneIT pabOThl HE
Tpedyercs.

Paboyas mporpaMmma cocTaBIsSI€TCS i1 OYHOM, 3a0UHOM, 3a0YHOM C JIEMEHTaMH1
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN (hopMam 0OyUeHHUs.

1.2. Hean u 3a1a4m MOAYJisl — TPeOOBAHUS K Pe3yJIbTATAM OCBOEHMSI MOLYJIA

B pesynbrare ocBoeHus 00s3aTENBbHON YacTH MOAYJS OOyYarOLIUMCS OJIKEH
VUMETh ITPAKTUYECKUU OIIBIT:

- CO3JJaHMsI IPOTPAMM Ha SI3bIKE accemMOiiepa Uik MUKPOIPOIIECCOPHBIX CUCTEM;

- TECTUPOBAHUS U OTJIAJKA MUKPOIIPOLIECCOPHBIX CUCTEM;

- IPUMEHEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM;

- YCTaHOBKM ¥ KOH(MUTYPUPOBAaHUS MHKPOIPOLIECCOPHBIX CHCTEM H
NOJKJIIOYEHUS IEpUPEpUIHBIX YCTPOUCTB;

- BBISIBJICHUSI U YCTPAHEHUs MPUYMH HEUCIPaBHOCTEW M cOoeB mepudepuitHoro
000py1I0BaHUS;

B pesynbrare ocBoeHMs 00s3aTENBHON 4YacTH MOJYJSI OOydYaroUIuics JTOJDKEH
YMETh:



- COCTaBIIITh MPOTPAaMMbI Ha fA3bIKE acceMOiepa Hjii MHUKPOMPOIECCOPHBIX
CUCTEM;

- MPOU3BOAUTH TECTUPOBAHUE U OTJIAJAKY MHUKPOIPOIIECCOPHBIX CUCTEM (Tanee —
MIIC);

- BBIOMpATh MHUKPOKOHTPOJUIEP/ MHUKPOMPOLECCOP ISl KOHKPETHOW CHUCTEMBI
yIIpaBJIEHUS;

- OCYIIECTBIISATh YCTAHOBKY M KOH(PUTYpPHUPOBAHUE MEPCOHATBHBIX KOMITBIOTEPOB
U TIOJIKJTFOUEHHE Nepu(EepUNHBIX YCTPONCTB;

- IOJITOTAaBIMBATh KOMITBIOTEPHYIO CUCTEMY K padoTe;

- IPOBOAUTH UHCTAJUISALMIO U HACTPOUKY KOMIIBIOTEPHBIX CUCTEM;

- BBISBISTh TPUYUHBI HEUCIPABHOCTEH W cOOEB, MPUHUMATH MEPHI MO WX
YCTPaHEHHUIO.

B pesynbprare ocBOCHHS 005S3aT€TBLHON YaCTH MOJYJIS OOYYArONTUICS TOKEH
3HATH:

- 0azoByto PpyHkuHOHANBHYIO cxemy MIIC;

- IPOrpaMMHOE 00eCIIEYEHUE MUKPOIIPOLIECCOPHBIX CHCTEM;

- CTPYKTYpY THIIOBOM CHCTEMBbl YIpaBieHHUs (KOHTPOJUIEp) U OPTraHHU3aLUIO
MUKPOKOHTPOJUIEPHBIX CUCTEM;

- METOJIbl TECTUPOBaHUS U criocoObl oTinanku MIIC;

- uHbOpMAIIMOHHOE  B3aUMOJCHCTBHME  pa3NUYHBIX  YCTPOMCTB  4epes
MH(OPMAIMOHHO-TEIEKOMMYHHUKAIMOHHYI0  ceTb  «VHTepHeT» (maiee — cCeTh
WurepHer);

- COCTOSTHUE TTPOU3BOICTBA U uctioib30oBanue MIIC;

- cnocoObl KOH(QUTYPUPOBAHUS U YCTAHOBKHU IMEPCOHAIBHBIX KOMIIBIOTEPOB,
IIPOrPAMMHYIO OJIEPIKKY UX paOOTHI;

- KiaccuuKanuioo, OOIIMEe MPHUHIMIIBI TMOCTPOCHUS U (U3HUYECKHE OCHOBBI
paboThl nepuepuiiHbIX YCTPOUCTB;

- CHocOoObl TMOJKIIOUEHHUS CTAHJAPTHBIX M HECTAHJIAPTHBIX MPOTrPAMMHBIX
YTUIIUT;

- IPUYMHBI HEUCTIPABHOCTEN U BO3MOXKHBIX COOEB.

B pesynpTaTe OCBOEHHMS BapHaTUBHON YacTH MOJYJsl OOy4YarOIIMMCS JOJHKEH
YMETh:

- CONpSAraTh 3JIEKTPUUECKUE KOMIIOHEHTHI MUKPO-OBM;

- CTPOMUTH POTPAMMHUPYEMBIE JJOTUYECKUE MATPULLBI;

- MPOTPaMMHUPOBATh TOCIIE0BATEIIbLHBIN U TTAPATIJICIbHBIA HHTEP(EHCHI,

- UCCJIEIOBATh peKUMBbI paboThl O3Y cTaTUYECKOro THUIIA.

- BBIIOJTHATH apu()METHYECKHE U JJOTHIECKHE OTIepallii MUKPOITPOLIECCOpa;

- IPOrpaMMHUpPOBaTh CUCTEMY MapaieabHOro BBoj/BbiBoga MIIC;

- IPOrpaMMuUpoOBaTh cucremy npepoiBanuit MIIC.

B pesynbTaTe OCBOEHMS BapUAaTHMBHON YacTW MOJYJS OOYYaIOIIMICS TOHKEH
3HATh:

- OpraHu3aIuio 0JOKOB MMaMSTH;

- APXUTEKTYPY MUKPOIIPOLIECCOPA;



- CUCTeMY KOMaH]l MUKPOIIPOLIECCOPA;
- APXUTEKTYPY CUCTEM PEATILHOIO BPEMEHU;
- uHTEep(dENCchl MUKPOIIPOLIECCOPHBIX CHCTEM.

1.3. Kosin4yecTBO 4acOoB HA 0CBOEHHME MPOrpaMMbI IPOGecCHOHAIBLHOT0 MOAYJISI

Bcero — 798 gacoB, B TOM 4HCIIE:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatomierocst — 474 daca, BKJIroJasi:
00s13aTeNIbHON ayIUTOPHOU ydeOHOM Harpy3ku oOydvaromierocs — 316
4acoB;

CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs — 1584acos;
yueOHoM mpakTuku — 108 gacos;

ITPOU3BOJICTBEHHOM ITPAKTUKH —2 16 yacos.



2. PE3YJBTATBI OCBOEHUSA ITPO®ECCHOHAJIBHOI'O MOYJIA

PGBYJ'IBTaTOM OCBOCHHA IIPpOrpaMMbl HpO(beCCI/IOHaJ'IBHOFO MOAYJIA ABJISICTCA OBJIAACHUC
06y‘-IaIOH_II/IMI/IC$I BUJIOM ACATCIBHOCTH

HpI/IMCHCHI/Ie MUKPOIIPOICCCOPHBIX CUCTCM, YCTAHOBKA U H&CTpOﬁKa

nepudepuitHoro 000py10BaHHUsI

B ToM uncie npodeccuonanbabiMu (1K) u 06mmmu (OK) kommneTeHImsaMu:

Kon HaumeHoBaHue pe3yJibTaTa 00yUYeHUs

I1K 2.1 Co31aBaTh IpOrpaMMbl Ha S3bIKE accemOiepa ik MEKPOIIPOIICCCOPHBIX CHCTEM

1K 2.2 [Tpon3BOINTH TECTUPOBAHUE M OTIAJIKY MUKPOIPOLIECCOPHBIX CUCTEM.

IIK 2.3 OcCy1ecTBISATh YCTAHOBKY U KOHPUTYpPUPOBAHHUE NIEPCOHATIBHBIX KOMIIBIOTEPOB U
NOJKIIUEHHE epuepuiHbIX YCTPOMCTB.

1K 2.4 BbIsBASTS NpUYHHBI HEUCIIPABHOCTHU NepUepuitHOro 000py10BaHMsL.

OK 1 [ToHUMaTh CYITHOCTH M COLMAIBHYIO 3HAYMMOCTh CBOeH Oynymieil mpodeccuu,
MIPOSIBJISITh K HEM YCTOWYMBBINA MHTEPEC.

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO [I€STENbHOCTh, BBHIOMPATh THUIOBBIE METOIBI M
CrocoObl BBITIOJHEHUS MPOo(heCCHOHATBHBIX 3a]a4, OIEHUBAaTh X 3(PPEKTUBHOCTH
U Ka4eCTBO.

OK3 [IpuHuMarte peuieHus B CTaHIAPTHBIX M HECTAHJAPTHBIX CUTYalUsIX U HECTH 3a
HUX OTBETCTBEHHOCTD.

OK 4 OcymiecTBIATh TIOMCK W HWCIIOJNB30BaHWE HMH(POPMAIUHA, HEOOXOIUMOUN IJIs

3¢ (HEeKTUBHOTO BHITIOTHEHHS MPOQPECCHOHAIBHBIX 3a/ad, MPo(ecCHOHATLHOTO U
JMYHOCTHOTO Pa3BHUTHSI.

OK 5 Hcnons3oBate MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH B
IpoeCCUOHATILHOM 1€ TeIbHOCTH.

OK 6 PaGorate B KoOJUIEKTHMBE W KOMaHzAe, 3(PQPeKTUBHO O0O0IIAThCA C KOJUIEraMu,
PYKOBOJICTBOM, MOTPEOUTEIISIMHU.

OK 7 Bbpath Ha cebst OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaHJbl (IOJYMHEHHBIX),
pE3YyJIbTaT BHIIIOJIHEHUS 3aJaHU.

OK 8 CamocTosTEeNhHO OMPENEATh 3aJaud  MPO(PECCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHA, 3aHUMATbCS CaMOOOpPa30BaHHEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHHE
KBTI (UKAIIAH.

OK 9 OpHeHTUPOBATHCS B YCIIOBUSAX YaCTOM CMEHBI TEXHOJOTUH B MPO(EeCcCHOHATLHOM
JEsITeNbHOCTH.




3.1. TemaTuvyeckuii IjiaH Npo¢ecCHOHAIBHOT0 MOAYJIS

3. CTPYKTYPA U IPUMEPHOE COAEP KAHUE ITPOPECCHOHAJIBHOI'O MOAYJA

O0bem BpeMeHH, OTBeIEeHHbI HA 0CBOEHH e

IIpakTuka
MEKIUCHUIINHAPHOI0 Kypca (KypcoB)
CamocTtosiTenbHA
Bcero Oobs3aTesibHAsE Ay M TOPHAS 1 paGoTa
HaumeHnoBanus 4acoB ydyeOHasi HArpy3Ka o0y4aromerocs P
Koasl 00y4Jalonerocsi
pa3iesioB (maxc. IIpousBoacTBeHHa
npogeccuoOHATbHBI B T.4. B T.4., Yueonas
N npo¢ecCHOHATBLHOI0 yuebHas B T.4., 1 (mo mpoguIro
X KOMIIeTeHI Ui . JJa00paToOpHbI | KypcoBa )
MoayJist Hacpyska u | Beero Bcero | kypcoBas CNenuaabHOCTH),
e paboTrel M | 51 pabdora 4acoB
NpaKmuKu) , R pabora
NPaKTHYeCKH | (IPOeKT)
4acoB yacoB | (IIpoeKT),
e 3aHATHS, ,
4acoB
4acoB 4acoB
1 2 3 4 5 6 7 8 9 10

IIK 2.1. Pa3nea 1. 3yuenue
IIK 2.2. MHKPOIIPOILIECCOPHBIX 276 184 76 30 92 15 - -
IIK 2.3. CUCTEM
IIK 2.4. Pa3nea 2. YcraHoBka 198 132 66 66 - -

1 KOHQUTYypUpOBaHHE

IIEPCOHAJIBHBIX

KOMIIBIOTEPOB U

MOJKJIIOUEHUE

nepudepunHbIX

YCTPOWCTB

Y4yeOHasi NpaKTUKA, 108 108

4acoB

IIpousBoacTrBeHHas 216 216

NnpaxKkTHKa (1o

npopuio

" Pasnen mpodecCHOHABHOTO MOIYJIS — 9aCTh MPOTPAMMBI TTPO(ECCHOHAIBHOTO MOTYJISl, KOTOPAsk XapaKTEPU3YETCA JIOTHYECKOHM 3aBEPIIEHHOCTHIO M HAITPABIIEHA HA OCBOEHHE OJIHOM
WM HECKOJIBKHUX l'[pO(bCCCI/IOHaJ'II)HI)IX KOMHGTCHHHﬁ. Pa3;:[en HpO(beCCI/IOHaJ'[LHOFO MOAYJIA MOXKET COCTOATH U3 MEKIUCHUINNIMHAPHOIO KypcCa WM €r0o 4YaCTH U COOTBETCTBYIOIIUX
yacTell y4eOHOW M IPOM3BOJACTBEHHOH mpakTHK. HanmeHoBanume pasgena npodecCHOHAIFHOTO MOIYJS AOJDKHO HAYMHATBHCS C OTIJIArOJIBHOIO CYHIECTBHTENBHOTO M OTPAXaTh
COBOKYITHOCTb OCBaUBAaE€MbIX KOMIETEHIINN, YMEHUN U 3HAHUI.




CIenraJIbHOCTH),
4acoB

Bcero:

798

316 |

142

30

[ 158 |

108

216




3.2. Conep:kanue 00yyeHus mo npodeccuoHaabHomy moaysaro (ITM)

V cemectp
HaumeHoBaHue pa3iesioB Conep:xxanue y4eOHOro MaTepuasia, JjadoparopHubie padoThl M NPAKTHYECKUE 3aHITHS, O0nbe | Ypose
npo¢ecCHOHATLHOI0 caMoCTOsITeIbHAsA padoTa 00y4yaommxcs, Kypcopasi padbora (IIpoeKT) M Hb
moayJa (IIM), 4aco | ocBoe
MEKIN CHUTIITTHHAPHBIX B HUS
kypcoB (M/IK) u Tem <
-
S £
S g
2 £
1 2 3 4
Pa3znea 1. M3yyeHne MUKpOIPOIIECCOPHBIX CUCTEM 276
MJK 1. MukponpoueccopHsle CHCTEMBI 276
Tema 1.1. Conepxanue 18
Cucrema namsaTi 1 | Opranuszanus 0;IOKOB NaMATH 2 1
MHKPOIIPOLIECCOPHBIX CUCTEM Cucrempl mamsTé MHKpO-OBM:  kimaccudukanus 3alOMHUHAIOIMUX — YCTPOHUCTB. OCHOBHBIE
3ao4Hoe o0yueHue: XapAKTEPUCTUKHU NAMSTH.
AyauTopHbIE 3aHATHS -14 2 | Opranuszanus onepaTUBHBIX 3aNIOMUHAIOIIUX ycTpoiicTB (O3Y) 2 2
JlabopaTopHbie 3aHATHSA-24 OcnoBnble xapaktepuctuku BUC O3VY. Opranuzanus onepatuBHbix 3Y Ha BUC.
3 | Opranu3zanusi NOCTOSAHHBIX 3anoMuHamKux ycrpoicrs (I3Y) 2 2
[TocTostnable monynpoBogHukoBsie 3Y. 113V, nporpammupyemsie mackoil. [lepenporpammupyemslie
I13Y.
IIpakTnyeckne 3aHATHS 4
1,2 | Opranuzanus 6JJOKOB MAMSITH
JlabopaTopHbie padoThl 8
1,2 | UccnenoBanue pexxumMoB paboTel O3Y cTaTHYecKOro THIa
3,4 | HapamuBanue eMKOCTH MOJTYJIsI TAMSITH
Tema 1.2. Conep:kanue 32
Muxkponpoueccopsl 1 | Apxurexktypa mukponpoueccopa (MII) 2 1

3aouHoe o0yueHue:
AyauTopHble 3aHATHA -14

OcHoBHble y31b61 MII:  apudmernko-ioruyeckoe yCTpOWCTBO, PEruCTphl OOIIEro Ha3HA4YeHU,
YCTPOWCTBO yIpaBieHus. THUIBI yCTPOWCTB yIIPAaBJICHUS BBIIIOJIHEHUEM Ollepaluil, UX JOCTOMHCTBA U




JlabopaTropHble 3aHaTHS-14

Hepocratku. Ctpykrypa MII ¢ oOpabateiBaromieid u ymnpasistomieit gactssmu. Opranumzanus MIT ¢
OJIHOM, IBYMsI M TpEMsI LIMHAMU

BuyTpenHss opranusanus Mmukponpoueccopa (MII)
OcHoBubie sTanbl pa3sutuss MII. Ucnonuutensusiit 610k MIT (EU). YerpoiicTBo compsbkeHust ¢
cucreMHoll maructpaisio (BIU). Jlornueckast crpykrypa MII

Kaacenpurxanusa MII
Knaccudukanus MII, kak uzaenus MUKpO3JIEKTPOHUKH
Knaccudukarms MI1, kak u3enus BIYUCIUTEIbHOW TEXHUKH

Ha6op xomang MII
Cucrema xoman MII. PexxuMmel agpecaninu JaHHBIX U IEPEXOJIOB.
®dopmaThl KOMaH]l. Bpems BbINOJHEHHS] KOMaH]

Croco0bl apecanuu onepaHioB

Cnoco0bI afpecanuy OrepaHI0B: HesIBHASA, HEIOCPEACTBEHHAS, TPsIMasi, KOCBEHHAs, PeruCTpOBast
azipecanuy, aapecanys 4epe3 ykasaresb creka. OCHOBHbIE JOCTOMHCTBA U HEJOCTAaTKH, 00J1aCTh
PUMEHEHHS

Marucrtpanu, cesizbiBaiomue 610k MIIT
[Iuna ¢ Tpems cocrossausimu. [1Iunsl, cesaspiBaromme 610k MIT: ISA, VESA,EISA, PCI, AGP, USB.
ACHHXPOHHBIN U CHHXPOHHBIN CITOCOOBI TIEpeIavun JaHHBIX

JIao

opaTopHbIe padoThI

5,6

HCCJ’IGI{OB&HI/IC HHAWKAIIHMU CJI0Ba C MIOMOIIBI0 CCMUCCIMCHTHBIX HHAWKATOPOB

7,8

W3yuenne nmporpamMmbl Ha si3bike AcceMOiep U ee BBIIOJHEHHE Ha BUPTyalibHOM «Mukpoiad K-580»

IIpakTH4yeckne 3aHATHSA

3,4

Crioco0bl afpecanyy OrnepaHIoB

5,6

W3yuenne apudMeTHuecKux KOMaHI MUKPOIpoIeccopa

7,8

I/ISy‘-IeHI/IC JIOTHYCCKUX KOMAaHI MUKPOIIPOLICCCOpa

12

Tema 1.3.
OcHOBHBIE XapaKTEPUCTUKH
MHKPOITPOLIECCOPOB
3aouHoe o0yueHue:
AyauTopHbIe 3aHATHA -14

Con

ep:KaHue

10

1

IIpou3BoaCTBO NPOLIECCOPOB
Ortarbl IpOU3BOACTBA MUKponpoueccopoB. OcHOBHbIE XapakTepucTuku MIIL.

2

Ocnosnble THIIBI MII (M0K0JIeHust 1-4), HX XapaKTepHUCTHKH
Muxkpomnpoueccopsl P1(086), P2(286), P3(386), P4(486), nx 1OCTOMHCTBA M HETOCTATKH

Ocnosnble THIIBI MII (M0K0JIeHust 5-8), HX XapaKTepHUCTHKH
Pentium, Pentium II Pentium Pro, Pentium 4, Itanium, UX TOCTOMHCTBA U HENOCTATKHU

Paodora MII

10




Pabora MII. Undopmanms o cocrostanu MII. Crexk.
5 3anyck MII. 2
3anyck MII. Coctostnue 3axBara. Cocrosinue npepbiBanus. COCTOSHUE OCTaHOBA
Tema 1.4. Conepxanue 12
MuxkponpoieccopHbie 1 ApXuTeKTypa MUKponpoueccopHoii cucrembl (MIIC) 2
CUCTEMBI [onstue opranuzanuu u apxutekTypsl MIIC. ApxuTekTypa TUIIOBOW MUKPOCHUCTEMBI. OCHOBHBIE THIIBI
3a04HOE Oﬁyqeﬂﬂe: APXUTCKTYP. OpI‘aHI/BaLIPIfI IMPOCTPAHCTB IIaMATHU K BBOJId — BBIBOJA
AyauTopHble 3ausTus -1u | 2 ba3zoBas crpykrypa IBM Kak MUKPONPOLECCOPHOH CHCTEMbI 2
JlaGopaTopHble 3ausTHSA-14 basoBast cTpykTypa MUKponporieccopHoi cucteMbl. ¥Y3ibl MIIC: reHepaTtop TakTOBBIX UMILYJIbCOB,
O0ydepsl, muHEBIE HOPMHUPOBATETN
3 ®opmupoBanue ynpasjaswmux curaanos MIIC 2
dopmupoBanue ynpasisronux curaanoB MIIC, uatepdelicsl BBOAa-BbIBOIA, CITOCOOBI OOMEHa
JTAHHBIMHU.
4 Bb100op n oneHKa KayecTBa MUKPOINPOIECCOPHOT0 KOMILJIEKTA 2
OcHOBHBIE XapaKTepUCTUKH MUKponporeccopHbix kommuiekToB (MIIK). MIIK cepun KP580, KP588,
K1800, KP1800, KP1801 ,KP 1802, KM1804, KP1810
JlabopaTopHbie padoThl 4
9, | UccnenoBanue OyQepHBIX 2IEMEHTOB
10
Tema 1.5 Conep:kanue 12
BcrpauBaembie 1 ®opMaThbl nepeaayum JAaHHbIX 2
MHUKpPOIIPOLIECCOPHBIE Opranu3aius BBOAA-BbIBO/Ia B MUKPOIIPOLIECCOPHOI cucTteMe. [IporpamMmmHas MOZeb BHELIHETO
CHUCTEMBI ycrpoiicTa. [lapamiensHas nepenaya ganabix. @opMartsl nepeiadn TaHHBIX
3aouyHoe o0yueHue: 2 | llocaenoBaresibHAsA Nepeaaya JaHHbIX. 2
AyauTopHbie 3aHATHs -14 CuHXpOHHBIN NOCIeI0BaTENbHBIN HHTEpdECc. ACUHXPOHHBIN MOCIeA0BaTENbHbIN HHTEpheic
JlaGoparopHbie 3ausiTusi-14 | [IpakTHdeckue 3ausTHS 8
9, | [NapannensHsiii uaTepdeiic KPS80 BASS
10
11, | IlocnenoBatensHblit uHTEpdetic KPSEOBBS51
12
Tema 1.6 Conep:kanue 4
OcobenHoctu 1 YpoBHM npeacTaB/JIeHUsS] MUKPONIPOLECCOPHON CHCTEMBI 2
POEKTUPOBAHUSA YPpoBHM NpeCTaBIECHUs MUKPOIIPOLIECCOPHON CUCTEMBL: CTPYKTYPHBIN, IIPOrPAMMHBIN, TOTHYECKUN
MUKPOIIPOIIECCOPHBIX CUCTEM, U CXeMHBIHN ypoBHU. OmKOKH, HEUCIPABHOCTH, Ae(PEKThI
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OTJIaJKa 2 | Oco0eHHOCTH MPOEKTHPOBAHNS MUKPOINIPOLIECCOPHBIX CHCTEM, OTJIA/IKA
3aouHoe o0y4eHue: OOHapy>keHue OMMOKU U JUArHOCTHKA HeuCpaBHOCTH. CBOMCTBA KOHTPOJIEPUTOAHOCTH CUCTEMBI:
AyauTOpHBbIe 3aHATHSA -19 YIPaBISIEMOCTb, HAOJII0Ia€MOCTb, IPEICKA3yeMOCTh

CamocrositeibHas padora npu u3ydenuu pasaenaa IIM 1.

Cucremaruueckas npopaboTka KOHCIIEKTOB 3aHATHH, yueOHO! U CelMaJbHOM TEXHUUYECKOH ITepaTypsl (110 BoIIpocaM K naparpadam,
rjaBaM y4eOHbIX TOCOOUH, COCTaBICHHBIM MIPEIOIaBATEIEM).

[ToaroroBka k 1a00PATOPHBIM U MPAKTUUECKUM padOTaM C HCIOIb30BAaHUEM METOINYECKUX PEKOMEHIALNI PernoaaBaTess.
Odopmienue 1a60paTOpHBIX U MPAKTUYECKUX pabOT, OTYETOB U MOATOTOBKA K UX 3alUTE.

IToaroroBka Kk Tectam

IToarotoBka pedeparoB Ha Temy « THIIBI MUKPOIIPOLIECCOPOB

IIpumepHas TeMaTHKA JOMANIHUX 3aJaHUI

1.1. | 1. YreHnue u aHanu3 JIUTEPATYPHI | KOHCIIEKT JIEKIUN
. UteHune 1 aHaJIM3 TUTEPaATyphl : KOHCIEKT Jekuuii,[ 7], ¢.103-106
. Urenuie u ananu3 aurepatypsl [7] c. 177-184, noAroToBka K TeCTy

1.2. | 1. YTeHue u aHaIU3 JTUTEPATYPHI : KOHCIICKT JIEKIUH, TOATOTOBKA K TECTY
. UreHue 1 aHau3 JIUTEPaTyphl : KOHCIEKT JIEKIIUMA

. Urenue u ananu3 autepatypsl [1] c. 8-11, moaroroBka k tecty

. Urenue u ananu3 nureparypsl [7] c. 30-35

. Urenue u ananu3 autepatypsl [7] ¢. 27-29, mOAroTOBKA K TECTY

. UreHue 1 aHaIW3 JUTEPATYPHI : KOHCIEKT JEKIUM, TOATOTOBKA K TECTY

1.3. | 1. Yrenue u ananus aurepatypsl [6] c. 58-60

. Urenue u aHanu3 nureparypsl [6] c. 90-125

. Urenne u aHanu3 nurepatypsl [6] c. 125-163, noaAroroBka K TecTy

. UTeHne U aHaIM3 JTUTEPaTyphl : KOHCIIEKT JICKIIUH, TOATOTOBKA pedepaToB

. Urenue u aHanu3 JIUTCPATYPHI | KOHCIICKT HCKHHﬁ, IOATOTOBKA K TCCTY

1.4. | 1. Yrenue u aHanu3 JIUTEPATYPHI : KOHCTIEKT JIEKLIUH, OATOTOBKA K TECTY
. UreHue 1 aHaIU3 JIUTEPATYpPhl : KOHCIEKT JIEKIIUN
. UreHue 1 aHaIU3 JINTEPATyphl | KOHCIEKT JIEKIIHN

. Urenue u ananu3 autepatypsl [10] c. 322-325, noAroToBKa K TECTY

1.5 | 1. Urenue u anayn3 JIUTEpaTyphl: KOHCIEKT JICKIUI

. UTeHue 1 aHaims JJUTCPATYPhI: KOHCIICKT HeKHHﬁ, IIOAI0OTOBKA K TCCTY

1.6 | 1. Utenue u aHan3 JIATEPATYphl : KOHCIEKT JIEKIHM, TIOATOTOBKA K TECTY

. Urenue u ananu3 aurepatypsl [9] c. 4-14

DN — (N = W=, WND—=LONWUMPBEWND—=WN

VI cemecTp




Tema 1.7 Conepxanne 18
DTarbl MPOCKTUPOBAHUS 1 Ortansl npoekTupoBanust MIIC. 2 2
MIIC QDyHKIMU CPeCTB OTHaAKU. DTamnbl npoektupoBanus MIIC. Mctounuku onmbok
3aouHoe o0yueHue: 2 | IIpoBepka npaBujabHOCTH NpoekTHpoBanus MIIC 2 3
Aynutopuble 3ausTusi -14 Kommnekcnast otnagka MIIC. OcHOBHBIE METOIbI KOHTPOJISI IPABUIIBHOCTH POEKTUPOBAHUS:
JlaGopaTopHblie 3aHATHSA-2Y BepHu(UKaLus, MOAEIMPOBAHUE, TECTUPOBaHUE. ABTOHOMHAs oTaaaka. OTiaska nporpaMm
3 Cpeacrsa pazpadorku MIIC 2 3
Kommiekc nporpamm TeXxHUYECKOro o0ciykuBanus. [lakeT MHCTpyMEHTaJIbHBIX KOMIUIEKCOB
CKBO3HOT'O COBMECTHOTO NMPOEKTUPOBAHMS TPOrPAMMHOTO M alllIapaTHOTO 00eCIeUYeHMs] BCTPOSHHBIX
MIIC. OcHOBHEIE TOCTOMHCTBA
JlabopaTopHbie padoThl 12
11, | M3yuyenue cucreMbl KOMaH] MUKpokoHTposuiepa AT90S8535(onepariys cioKeHus: 1 BHIYUTaHUSA)
12
13, | U3yuyenue cucteMbl KoMaH MUKpokoHTposuiepa AT90S8535(onepanys yMHOKEHUS)
14
15, | 3HaKOMCTBO CO CpeIoi MPOrpaMMHUPOBaHMsI U 0TJIaAKU MUKpokoHTposuiepoB AVR STUDIO
16
Tema 1.8 Conep:kaHue 12
MHUKPOKOHTPOJLIEPHI 1 CemelicTBO MUKPOKOHTPOJLIIEPOB. O0mas xapakrepuctuka. HoMeHkiiatypa cemeiicTBa, 2 2
3ao4yHoe o0y4eHue: coctas. HanpasJieHusi pa3BUTHS 3JIeMEHTHOI 0a3bl
AyauTOpHBIE 3aHATHA -19 Omnpenenenne MUKpoKoHTposiepa. O6mas xapakrepructuka OcOOEHHOCTH MUKPOKOHTPOJIJIEPOB
JlabopaTtopHble 3aHATHSA-2Y cemericta AVR. Texunueckas xapakrepuctuka MK cemerictBa AVR
Kypcosoii npoekr-44. 2 | MoayabHbIii npuHIUN nocrpoernnss MK 2 2
bazoBblil 1 PyHKIIMOHAIBHEIN H3MEHSIeMbIN 0JIOKH. brubmnoreka mepudepuiftHbIX MOTYJICH: MOTYITH
aMsATH, MOAYJIH NepuepruitHbIX YCTPOUCTB, MOYJIM BCTPOEHHBIX FT€HEPATOPOB CUHXPOHU3ALINH,
MOJ1yJIM KOHTPOJISI 38 HANIPSHKEHUEM MTUTaHUS M XOJI0OM BBIIIOJIHEHUS IPOTPaMMBbl, MOJlyJIM BHYTpU
CXEMHOM OTJIaJIKH U IPOTPaMMHUPOBAHUS
3 I[IporpaMmmupyemblie KOHTPOJLIJIEPHI NPePbIBAHMI 2 2
BrnoxeHnHble npepbiBaHus ¢ GUKCUPOBAHHBIMU ITPUOPUTETAMU BX0/0B. [IpeppIBaHus KPyTrOBBIM
(uuknnyeckum) npuoputeToM. CTpYKTypa MPOrpaMMHUPYEMOI0 KOHTPOJLIIEpa MpephIBaHUM.
IIporpamMmmupoBanue koHTposuiepa. KackasHoe BKIHOUEHHE KOHTPOJIEPOB
4 KonTtpoJsuiepsl npsimoro gocryna k namsatu (KITIAIT) 2 2

[Tpsimoii goctyn Kk mamsatu. Ctpykrypa u dyakimu KITATT. BeiBogpl M cUTHAIBI KOHTPOJLIEpA.
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| PaboTa KOHTpoJUIEepa MPSIMOTO JIOCTYTIA B TAMSThH

JlabopaTopHbie padoThl 4
17, | 3yueHue cucTeMbl apauiebHOTO BBO/IA/BBIBOIA
18
Tema 1.9 Conep:kanue 12
[IpoueccopHoe sanpo 1 [Mporpammuo-noruvyeckas moaeab MK 2 2
MUKpokoHTpoJuiepa (MK) Crpykrypnas cxema MK. Iloptel BBOma-BeiBOsIa A, B, C, D, pexxumbl paboThI MOPTOB
3ao4yHoe o0y4eHue: [Tocnenosarenbubie uaTepdeiicsl SPI u UART. Talimepbl — cueTynKy, aHAIOTOBBIA KOMITapaTop,
AyauTopHbIe 3aHATHA -14 aHajoro-nugpoBou nmpeodpazoBarens (ALIT)
JlabGopaTopHsble 3anaTUA-14 | 2 | CnocoObl agpecanun. Cucrema komanag MK 2 2
Kypcosoii npoexT-44. Mertoasl agpecany NaMmsaTH OIPOrPaMM U IaHHBIX. Buabl HEmocpe1cTBEHHOW U KOCBEHHOM
aJipecaliy, OTHOCUTeNbHas aapecanusi. Cuctema KOMaH[
3 Oco0eHHOCTH OPraHu3aly CHCTEMBbI NPEPbIBAHUA 2 2
O06paboTka nmpepriBaHui U cOpoca. BHennue npepsiBanus. Bpemst oTkiInKa Ha npepbIBaHUE.
Hctounuku copoca. COpoc Mo BKIHOUEHHUIO MUTAHUS
4 Opranusanus NaMaTH U 10CTYIIA K Hel 2 2
SRAM namsaTh nanHbeix. BuyTpucucremno nporpammupyemas Flash mamste nporpamm. [Tamsite
BBOJIa — BbIBoJA. BuyTpenusist EEPROM nawmsate gansbix.3amura EEPROM ot paspyuienus
JlabopaTopHble padoThl 4
19, | Cucrema BHemHux npepsiBanuil INTO u INT1 mukpokontposepa AT90S8535 cemeiictBa AVR
20
Tema 1.10 Conep:kanue 8
IIporpammupoBanue 1 IIporpammupoBanue MK 2 2
MHUKPOKOHTPOJIEPOB [IporpammupoBanue namsatu, EEPROM namstu u Flash mamsaru. Pexxumbl mapasnienbHOro u
3aouHoe o0yueHue: MIOCJIEI0BATENBHOIO TpOrpaMMupoBanus. O4ucTKa KpucTauiia
AynautopHsbie 3aHsTHst -19 | 2 Pexumbl padorsl MK. MuHuMH3anusi moTpedJieHusi JHEPIuu B CHCTEMAaX € 2 2
JlabopaTopHble 3ansTHA-19 MMKPOKOHTpPOJIepaMu. Pe:KuMbI yMEeHbIIIEHHOT0 JHepPronoTpedaeHus
Kypcogoii npoexr-44. Pexxumbl ymenbieHHoOTo SHepronoTpednenus: Idle (maccusnsiii), Power Down (ctomnoBerit), Power
Save (3KOHOMUYHBIN)
JlabopaTopHbie padoThl 4
21, | Iloptel BBOAa/BBIBOAA MUKpOKOHTpOUIepa ATmega8535
22
Tema 1.11 Conep:kanue 6
CtpyKTypa nporpaMMHOTO 1 | HporpaMmHuoe ofeciedenne MEKPONPOLECCOPHBIX CHCTEM 2 2
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obecniedyeHus |OcHOBHBIE KOMITOHEHTBI POIPAMMHOT0 ObecriedeHs. ONepaIHOHHBIE CHCTEMBI.
MHUKPOIPOLIECCOPHBIX cUCTeM | JIaGopaTopHbie padoThI 4
3aouHoe o0yueHmue: 23- | U3yuyenune komanz cipura MUKpokoHTpoiepa AT90S8535
AynuTopHble 3aHATHA -14 | 24
JlabopaTropHble 3aHATHS-2Y
Tema 1.12 Conepxanne 6
Cucrembl aBTOMaTU3aLUH 1 CucreMbl aBTOMATH3alUH IPOrPAMMHPOBAHUS 2 2
IIPOrPaMMHUPOBAHHUS Knaccudukarus si3pIkoB porpaMMmupoBanust. [lakeTsl nmporpamm
MHKPOTIPOLIECCOPHBIX CUCTEM | JlaDopaTopHbIe padoThI 4
3aounoe odyuenue: 25- | JlunaMu4ecKas MHIUKALMSA CUMBOJIOB
AyauTopHble 3aHATHA -14 | 26
JlaGopaTopHbIe 3ansaTHSA-14
Kypcosoii npoekr-44.
Tema 1.13 Conepxanue 4
O6mee onmcanue mporecca | 1 OO011ee onucanue npoiecca NPOeKTHPOBAHUS 2 3
IIPOEKTUPOBAHUS CpencTBa cuCTEMHOTO 3Tarna nporpaMMmupoBanus. Pazpadotka cnenuduyeckux pparMeHToB
3ao4Hoe o0yueHue: IIPOEKTa
AynuTopHble 3aHaTHSA -14 | 2 CpencrBa pa3padoTKH NpPOeKTa 2 3
Kypcosoii npoexT-44. CpenctBa pa3pabOoTKu IpOLECCOPHOM yacTh mpoekTa. CpencTBa pa3paboTku HUPPOBON 4acTH
npoekrta. CpencTBa pa3pabOTKH aHATIOTOBBIX M aHAJIOTO-IIM(MPOBBIX (PparMeHToB
IIpumepHasi TeMaTHKA KYPCOBBIX NPOEKTOB 30
1 Pa3paboTka ycTpoiicTBa IMHAMUYECKOW MHAMKAIMK cJI0Ba (110 BApUaHTaM)
2 Pa3paboTka yMHOKUTEIIS JBYX MOJIOKUTEIbHBIX YKcen (110 BapuaHTaM)
3 Pa3paboTka ycTpoiicTBa, BEINOJIHSIONIET0 apudMeTHIecKe onepaunu (1o BapuaHTam)
CamocrosiTeibHast padoTa npu u3ydyeHuu pasaenaa IIM 1. 48

Cucremarnueckas mpopab0TKa KOHCIIEKTOB 3aHATHH, YU€OHOUW M CIIEIMAIbHON TEXHHYECKOU JIUTEPaTyphlI (110 BOIpocaM K maparpadam,

riiaBaM y4eOHbBIX TOCOOUH, COCTaBICHHBIM MIPEIOIaBATEIEM).
[ToaroroBka K MpakTHYECKUM paboTaM ¢ UCIIOIH30BAaHHNEM METOJMYECKUX PEKOMEHJANN MperogaBaTes.
OdopmieHre NpakTHYeCKUX padboT, OTYETOB U MOATOTOBKA K UX 3alUTE.

IToaroTroBka k TecTam.

BelnionHeHNE KypCOBOIO IIPOEKTA.

Odopmiterre KypcoBOro mpoekTa ¢ ucrnoib3oBanreM CAIIP B cooTBeTCTBUH C TpeOOBAaHUSIMH HOPMATHBHO-TEXHUUECKON TOKYMEHTAITUU

HpnMepHaﬂ TeMaTHKAa JOMAIIHUX 3aJaHuii

1.7 | 1 UTeHue u aHaIN3 JIUTEPATYPHI : KOHCIIEKT JICKITUH
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2. YreHue 1 aHaIMU3 JIUTEPATYPHI | KOHCIIEKT JIEKIUI
3. UreHue 1 aHaIM3 JINTEPATYPHI : KOHCIIEKT JIEKIUH -26, TOATOTOBKA K TECTY

1.8

1 YUrenue u anayus JMTepaTyphl
2 YreHue u aHaIU3 JIUTEPATYPhI
3 YreHue u aHaIU3 JIUTEPATYpPhl
4 YUteHue u aHaIU3 JIUTEPATYPhI

[8] c.14-18, [8] c.3-6, mOATOTOBKA K TECTY
[7] c. 284-289, noAroTOBKA K TECTY

: KOHCITIEKT JICKITUH, IIOATOTOBKA K TECTY

: KOHCTICKT JICKIIUH, TOATOTOBKA K TECTY

1.9

1 YUrenue u aHanmn3 JIMTEpaTyphl
2 YreHue U aHaIU3 JIUTEPATypPhl
3 Urenue u aHAIN3 JINTEPATYPhI
4 YrteHue U aHAJIN3 JTUTEPATYPBI

[7] ¢.289-291, [8] ¢.9,39-54,60-91, moAaroToBKa K TECTY
: KOHCIIEKT JICKIIUIH

: KOHCIIEKT JIEKIINH, TOATOTOBKA K TECTY

: KOHCTIEKT JICKIIUM, TOATOTOBKA K TECTY

1.10

1 YreHnue u aHaIU3 JIUTEPATYPHI
2 UteHue U aHAJIU3 JIUTEPATYPbI

: KOHCIIEKT JICKIIUH
: KOHCIIEKT JICKIIMH, TOATOTOBKA K TECTY

1.11

1 YreHnue u aHanu3 JUTEPATYPhI

: KOHCIIEKT JICKIIUH

1.12

1 Urenue 1 aHaJIn3 JIUTEPATYPhI

. KOHCIICKT JIGKI_[I/II;'I, MOAT0OTOBKA K TCCTY

1.13

1 YreHnue u aHanu3 JUTEPATYPhI
2 UrteHue U aHaJIU3 JIUTEPATYPbI

[8] ¢.637-642, 653-654
[8] c.655-662, mOATOTOBKA K TECTY

VI cemectp
Pazjnen IIM 3. YcranoBka u koHurypupoBanue nepudepuitHoro 000py10BaHus 198
MJIK 3. YcranoBka u KoH(UTYpUpoBaHUe niepudepuitHoro 060py0BaHus 198
Tema 2.1. Conep:kanue 4
[epudepuiinsie ycrpoiictea | 1 Knaccndukanus, oduue npuHIUIBI IOCTPOeHNs, (PU3UYECKHE OCHOBBI PadoThl 2 1
BBIYMCIIUTEIIbHON TEXHUKU nepudepuiinbix ycrpoiicts (I1Y)
B3aumoneiicteue O9BM ¢ BHemHuM MupoMm. Knaccudukamus u xapakrepuctuku [1Y. Ctpykrypa
9BM u cucteMbl BBOa-BbIBOAA. MaIIWMHHEIN KO,
2 I[Iporpammuas noaaep:kka padorsl nepupepuiiHbIX yCTPOCTB 2 1
[ToHsATHE ¥ Ha3HAYCHHE JIpaliBEPOB NEPUPEPHITHBIX YCTPONCTB.
Tema 2.2. Conepxanue 10
Wntepodeiicsl nepudepuitupix | 1 Kaaccndpukanus narepdeiico nepugepuiiHbIX yCTPOHCTB 2 2

3aouHoe o0yueHmue:
AyauTopHbIe 3aHATHA -14

YCTPOMCTB [Tonsitue wuHTEpdeiica. Bumbt uHTEpdEncos.
Centronics. Xapakrepuctuku, npumenenue. USB. Cnenudukanuu, xapakrepuctuku. IEEE 1394.
XapaKkTepUCTUKH, BUABI.

Buemnue wuntepdeiicel. Mutepdeiicet RS-232,
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[IpakTnyeckue 3anatus-1u | 2 HNHTepdeiicsl 3alI0MHHAIOIMX YCTPOHCTB M KAPT pacllMpeHust 2 2
Nurepdeiicer SCSI, ATA, SATA, SAS. Buasl, xapakrepuctuku, HazHadenue. [luner PCI, AGP,
PCI Express. XapakTepuCTHKHU, IPUHIUI Nepeaadn JaHHbIX, HA3HAYCHHUE.
3 becnpoBoaHasi nepeaaya JaHHbIX 2 1
Buasl u ciocoOs1 OecripoBoaHOM Tiepeaaun qanubix. Madpakpacusiii mopt SIR. becnipoBognas
nepcoHabHas cetb Bluetooth.
IIpakTnyeckune 3aHATHSA 4
1 N3yuenne Bu1oB MHTEPHEHCOB M UX XaPAKTEPUCTUK
2 M3y4yeHne BUJOB KOMIIBIOTEPHBIX IIHMH U UX XaPAaKTEPUCTUK
Tema 2.3. Conepxanue 20
Buemnue 3annomuHaromue 1 IIpuHIMN MArHUTHOM 3anucH HHpopmanuu 2 2
YCTpOHCTBA Ou3nuecKkue OCHOBBI MAarHUTHOH 3amucy HHPOpManuu. Buasl MarHuTHO#H 3amucu. Busr
3ao4yHoe o0yuenmue: HaKOIUTeNel Ha MarHUTHBIX AUCKaX. JKecTkuii JUcK (BUHUECTEp): KOHCTPYKIMS, (opM-(pakTop,
IIpakTnyeckune 3ansaTus-14 Ha3HA4YEeHHE, XapaKTEPUCTUKH.
2 ITpuHIUN oNTHYECKOH 3aMCH HH(POPMALHUHU 2 2
®uznyeckre OCHOBBI ONTUYECKOM 3anucyu. OnTHYecKass U MAarHUTOONITUYECKas 3aluch. Buabl
ontuueckux nuckos: CD, DVD, HD DVD, Blu-ray Disk, ronorpaguueckue aucku. [Ipunuumn
3alKCH, CTPOCHHE, XapaKTEPUCTUKH.
3 ITpyHIUI 3/1eKTPOHHOM 3aNKCcH HH(POPMALHUHU 2 2
®dusnueckre 0OCHOBHI ATeKTpoHHOH 3anucu. Flash-mamste. [Ipuanmn 3anucu, BUsI,
XapaKTepUCTUKU. TBepAOTENbHBIE )KECTKHUE JUCKH.
4 HeucnpaBHOCTH KeCTKUX JUCKOB U TBEPAOTEJIbHbIX HAKONMUTEJIEH 2 2
Bunas! HeucnpaBHOCTEH )KECTKUX JUCKOB, CIIOCOOBI IMAarHOCTUKHY, 0a30BbI€ METO/IbI YCTPAHEHUSI.
HeuncnpaBaoctu Flash-mamsitin. CriocoObl ycTpaHeHHUs] HEUCITPaABHOCTEH.
IIpakTH4yeckne 3aHATHSA 12
3 M3y4eHne yCcTpoMCTBA U XapaKTEPUCTHK JKECTKUX JTUCKOB
4 W3ydenue ycTpoiicTBa M pabOTHI MPUBOAOB ONTHYECKUX JHCKOB
5 N3yuenne ocobeHHOCTEH pabOThl TBEPAOTEIbHBIX KECTKUX JIUCKOB
6 M3ydeHue mporpaMM AMArHOCTUKH JKECTKUX JTUCKOB
7,8 | M3yuenue crocoOOB TMAarHOCTUKU M YCTPAHEHHUs] HEMCIIPABHOCTEN TBEPAOTEIbHBIX HAKOIUTEIEH
Tema 2.4. Conep:kanue 16
Buneonoacucremsl 1 | I'padmyeckue miarul 2 2
3ao4yHoe o0y4enue: Ha3nauenue Buaeokapt. Buabl, xapakrepuctuku BugeokapT. CoBpeMEHHbIE BUI€0aaNTEPBI.
IlpakTuyeckue 3ansaTus-14 | 2 | MoHATOPBI 2 2
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Hasnauenune monutopos. Kiaccudpukanusa. DJIT-MmonuTOpsl. PacTpoBbie 1 (yHKIIMOHATIbHBIE
croco0bl MOTY4YeHUsI U300paKeHUs. Y CTPOHCTBO KHHECKOIA. 3alllUTHbIE SKPaHBbI.
KuakokpucTayinyeckue AUCIIIEH: YCTPOHCTBO, MPUHLUI pa0OThl, OCHOBHBIE XaPAKTEPUCTUKH.

3 | Jpyrue Buabl MOHUTOPOB 2 1
[Tnasmennsie manenu. OLED monutopsl. FED monutopsl. E-ink (3:ekTponnbie uepuuna).
YcTpoiicTBO, IPUHIMI PabOThl, OCHOBHBIE XapaKTEPUCTHKH.
4 | HemcnpaBHOCTH BHIEONIOACUCTEM 2 2
Bunst HencnipaBHocTel BuaeokapT. CrocoObl AMArHOCTUKU U ycTpaHeHus. HencnipaBHocTH
MoHUTOPOB. Crioco6s! auarnoctuku. Ocodennoctu HeucnpaBHocTer XKK-aucreeB. BoaMoxHbIe
Croco0bl YCTPaHEHHUSI.
IIpakTnyeckmne 3aHATHS 8
9 N3yyeHue ycTpoiicTBa U XapaKTEPUCTUK BUAECOKAPT
10 | Mi3yuenue paboThl M XapaKTEPUCTHK >KUIKOKPUCTAIUIMYECKUX JIUCILICEB
11, | U3ydenue crmocoO0OB TMAarHOCTUKU M YCTPAHEHUST HEMCIIPABHOCTEW BUACOTIOICHCTEMBI
12
Tema 2.5. Conepxanue 14
VYcerpolicTBa BEIBOJA 1 | BeiBoa nH(pOpMALMKU HA NEYATh 2 1
nH(pOopMalMU Ha 1eYaTh [Tpuntepsl. Haznauenue, knaccudukanus. [IpuHnun opranu3aiyy BETHOW MEYATH.
3ao4Hoe o0yuenue: 2 | CTpyiinble NPUHTEPHI 2 1
IIpakTnyeckune 3aHaTHA-19 [TpuHIMn cTpyitHOM neyaTu. TeXHOJIOrur CTPYHHOM MeYaTh. Y CTpPOMCTBO MPUHTEPOB, IPUHIIUII
paboTbl, XapakTepucTUkH. HercnpaBHOCTH CTpyHHBIX IPUHTEPOB. CII0cOObI TUArHOCTUKH
YCTPAHEHHUSI.
3 | Jla3epHble NpUHTEPBHI 2 1
[TpuHIMT Ta3epHOM MeyaTu. Y CTPOHCTBO MPUHTEPA, IPUHITUI PAOOThI, XapaKTEPUCTHKU. Buibl
UCTOYHUKOB M3iIyueHus. HeucnpaBHOCTH Ja3epHBIX MPUHTEPOB. CHIOCOOB! JHATHOCTHKH U
YCTPAHEHHSI.
IIpakTHyeckue 3aHATHSA 8
13 | U3yuyenne paboThl U KOHCTPYKIIUH MbE30TEKTPUUECKUX CTPYHHBIX IPHUHTEPOB
14 | Vizy4yeHune BUIOB M KOHCTPYKIIMH UCTOYHUKOB M3TYUEHUS JUIsl JIa3EPHBIX MPUHTEPOB
15, | U3ydenue crioco60B AMAarHOCTUKU U YCTPAaHEHHS HEUCTIPABHOCTEH MPUHTEPOB
16
CamocTrosiTeibHass padoTa npu u3ydeHuu pasaenaa IIM 2. 32

Cucremarnueckast mpopab0TKa KOHCIIEKTOB 3aHATHH, YUeOHOU M CIIEIMAIbHON TEXHHYECKOU JIUTEPaTyphlI (110 BOIpocaM K maparpadam,
rJIaBaM Y4eOHBIX ITOCOOUH, COCTABJICHHBIM IPEIIOIABATEIIEM ).
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HOJIFOTOBK& K IPaKTUICCKHUM pa60TaM C UCITOJIB30BaAaHUEM MECTOANYCCKHUX peKOMeHI[aHI/Iﬁ npenoaaBaTeiis.
Oq)OpMJICHI/Ie IMPAKTHUYCCKUX pa60T, OTYCTOB U IIOATOTOBKA K UX 3allIMTC.

le/lMepHaﬂ TeMaTHKAa JOMAaIIHUX 3aJaHui

2.1. | 1. YUrenue u ananuz nurepatypsl [4] cTp. 18-23
. UreHre 1 aHaIM3 KOHCIEKTA JEKIUN

2.2. | 1. Yrenne u ananus nurepatypsl [1] ctp. 333-350
. Urenue u ananu3 autepatypsl [1] cTp. 358-391

. Urenue u ananu3 autepatypsl [1] cTp. 392-395

[

[
2.3. . Urenue u ananu3 autepatypsl [4] cTp. 44-64
. Urenue u aHanus nureparypsl [4] ctp. 71-84
. Urenue u ananu3 autepatypsl [4] cTp. 67-70

. YUteHne u aHaIM3 KOHCIIEKTA JIEKIIMI

2.4. . UteHue 1 aHaIN3 KOHCIIEKTA JICKIIUH
. Urenue u aHanu3 nureparypsl [4] ctp. 117-128
. Urenue u aHanu3 nurepatypsl [4] ctp. 128-129

. YUteHne 1 aHaIN3 KOHCIIEKTA JIEKIIMI

2.5. | 1. Urenne u ananu3s nurepatypsl [4] cTp. 107-109
. Urenue u ananu3 nureparypsl [4] ctp. 112-114

. Urenue u aHanu3 aurepatypsl [4] ctp. 109-112

N — B WD~ WD —~=WN R~
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IIpou3BoacTBeHHAs MPAKTUKA (110 MPOPUIIO CIIeHATBHOCTH)
Buasbi pador

144

[IpoBeneHne MHCTPYKTaXKa 10 TexHUKe OezonacHocTu. O3HakomiieHue ¢ npeanpustueM. [logyyeHue 3a1aHuil 1o TeMaTHKeE.

YcraHoBKa MUKPOTIPOLIECCOPHON CUCTEMBI

KondurypupoBanue MUKpOIPOLECCOPHON CUCTEMBI

HccnenoBanre 0coOEHHOCTEH MOAKITIOYCHHUS IepUEepUHBIX YCTPOHCTB

Iloaroroska KOMHBIOTCpHOfI CHUCTEMBI K pa60Te

NHCcTa/uIsI1us 1 HACTPOKKa KOMIIBIOTEPHBIX CUCTEM

Br160op parmoHanbHON KOH(GUTYpau 000pYI0BaHHS B COOTBETCTBUU C pelllaeMoi 3aaauei

DKcruryaranus nepudepuitHbpIX YCTPOMCTB

Coopka cuctemuoro 0Jioka 1K

[TpodunaktTudyeckoe o0caykuBaHUE NEPUPEPHITHOTO 000PYAOBAHUS

[—
g =N =T - BN o IV Y RN [VRR S

WccnenoBanne npuHIMIOB HACTPOiiku U 00HOBIeHUs BIOS

[a—
\S]

[ToxkntoueHne HeCTaHIAPTHBIX epudepuitHbIX YCTPOHUCTB

[—
(8]

[TpoBeneHne nepBUYHON AUArHOCTUKH cOoeB nepudepuitHoro o0opya0BaHus

DN DN DN N[N N[N [ D
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14 | [IpoBeneHue nepBUYHON AUArHOCTUKKM HEUCIIPABHOCTEN TBEPAOTEIbHBIX HAKONIUTENEH 6
15 | IIpoBeneHue nepBUYHON JUATHOCTUKH HEUCIIPABHOCTEN BUAECONOICUCTEMBI 6
16 | IlpoBeneHne NepBUYHON AMATHOCTUKH HEUCIIPABHOCTEN MPUHTEPOB 6
17 | YcrpaHeHne HEUCIPABHOCTEN TBEPAOTEIbHBIX KECTKUX JUCKOB 6
18 | YcrpaHeHre HEMCIIPABHOCTEN CPEJICTB BEIYMCIUTEILHON TEXHUKHU 6
19 | YcrpaHeHue HeUCNIPaBHOCTEN BHUJIEONOICUCTEMBI 6
20 | YcTpaHeHHe HEeHCIPAaBHOCTEW MPUHTEPOB 6
21 | UccnenoBanue pabOThl U KOHCTPYKIUH KUIKOKPUCTAJUIMYECKUX JIUCIIEEB 6
22 | Co3naHue Npe3eHTalMH 110 TPOU3BOACTBEHHOM MPAKTUKE 6
23 | OdopmiieHne OTYETA. 6
24 | Yyactue B 3a4eT — KOH(GEPEHIIUHU 110 MPOU3BOJICTBEHHOU MPAKTUKE 6
VII cemectp
Tema 2.6. Conepxanue 10
Ckanepsl 1 Crkanepbl 2 1
3aouyHoe o0yueHue: Haznauenue ckanepos. [IpuHuun paboTsl ckanepoB. Cxembl ckaHupoBaHus. [IpHHIUT IBETHOTO
IIpakTHyeckue 3ansaATUA-14 ckanupoBaHusi. Xapakrepuctuku. Knaccudukanms ckanepos.
2 ILnaHmeTHBIE CKAHEPBI 2 2
Hasznauenne u ycrporicto. [13C- u KJIM-ckanepsl. Xapakrtepuctuku. Cinailg-MoayJiu.
3 Jpyrue Buabl CKaHEpOB 2 2
bapabannblie ckaHepsl, pyyHble CKaHEpPbl, JINCTONPOTSKHBIE CKAHEPHI, CIIaliI-CKaHEePhI, MJIaHEeTapHbIE
CKaHepbl. Y CTpOHCTBO, Ha3HAYEHHUE, XapaKTepuCTHKU. HoBellne TeXHOIOTHN CKaHUPOBAHUSI.
IIpakTnyeckmne 3aHATHS 4
17 | 3ydyeHne KOHCTPYKIIMK M XapaKTEPUCTHUK IJIAHIIETHBIX CKAHEPOB
18 | M3ydyeHne HOBEMIIUX TEXHOJIOTUN CKAaHEPOB
Tema 2.7. Conep:kanue 12
ManunynsaTopHsie 1 KaaBuartypa 2 2
YCTpOICTBA BBOJIA YCTpoicTBO U MIPUHITUTT PabOThI KIIaBUATYPhl. BHIbI MEXaHU3MOB KJIABHII. XapakTepUCTHKUA. DopM-
3ao4Hoe o0yueHme: (hakTOphI KIaBUATYD.
IIpakTuyeckue 3ausaTus-14 | 2 | Mpimb 2 2

Buasl MaHUTTYIITOPOB THITA MBI, ONTUKO-MEXaHUYECKAast MBI YCTPOWCTBO, IPUHIUIT PaOOTHI.
Onrtuyeckas Mpllb. [IoKOIEHNS ONTHYECKUX JTATUUKOB. Y CTPOWCTBO, IPUHIUI PaOOTHI.
XapaKTepUCTUKH.
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3 MaHunyasTopHble yCTPOMCTBA BBOAA 2 2
Tpexo6oi. Jxorictuk. Taunan. Haznauenue, ycTpoicTBO, MPUHIIUIT PaOOTHI, XapaKTEPUCTUKH.
IIpakTHyeckue 3aHATHSA 6
19 | Vzydyenue ycTpoiicTBa U pabOTHI KIaBHATYPbI
20 | M3ydyeHune ycTpoicTBa U pabOTHI ONTHYECKON MBIIIN
21 | V3yyeHue BUJIOB MaHMITYJSITOPHBIX YCTPOMCTB BBOJIA U MX XaPAKTEPUCTUK
Tema 2.8. Conep:kanue 8
[Toncucrema BBOga-BeiBOAa | 1 IIpuHIun BBOAA 3BYKOBOW MHGOPMaLIUK 2
3BYKOBOW MH(OpMaIUK [Tpuniune! BBoga 1 00paboTku 3ByKoBoM MH(PopMaruu. CriocoObl OLM(PPOBKU 3BYKOBBIX CUTHAJIOB B
3aouHoe o0yueHmue: OBM. [IpumMmeHeHune cpecTB pacro3HaBaHus peud. TUIbl cucTeM peueBoro BBOJA.
AynurtopHbie 3ansitus -14 | 2 3ByKoBasi mJjiara 2 2
IIpakTuyeckue 3ansaTus-lu Haznauyenue u npuHuui paboThl 3BYKOBBIX KapT. XapaKTEPUCTUKU 3BYKOBBIX KapT.
3 3BYKOBOCIIPOM3BOASIIIIME CHCTEMBI 2
dusnyeckre OCHOBBI T€HEpalMi KOMITBIOTEPHOTO 3ByKa. MalIMHHbBINA CUHTE3 pEe4H: BUIbI,
IIPEUMYIIECTBA.
IIpakTnyeckune 3aHATHSA 2
22 | N3ydeHue yCcTpoiicTBa U XapaKTEPUCTUK 3BYKOBBIX KapT
Tema 2.9. Conep:kanue 6
JucraniimonHas nepemada 1 CeTeBble MJIATHI 2 2
JAHHBIX Ha3znauenue, ycTpoHCTBO, IPUHLIUI paOOThl CETEBOM KapThl. XapaKTEPUCTUKU.
2 NudopmanuonHoe B3aumoaeiicTBue ycrpoiicTs yepe3 UHTepHer 2
CniocoOsb1 noctyna B cets MHTepHeT. [IpoTokons! nepenaun aanHbix. becpoBonubie cetu. Wi-Fi.
[Tpunuun paboThl, XapaKTEPUCTUKH.
IIpakTH4yeckue 3aHATHSA 2
23 | M3ydeHue yCcTpoiicTBa U XapaKTEPUCTUK CETEBBIX KApT
Tema 2.10. Conepxanue 22
[ToaroroBka KOMNIbIOTEpHOUN | 1 Br100op paunoHanbHOM KOHGUIrypanun 000py10BAaHUS B COOTBETCTBHE C pelIaeMoil 3a1auei 2 2
CHCTEMBI K paboTe ArnmapaTHO-TiporpaMMHbIe cucTeMbl Ha 6a3e [I9BM. Ananus permaemsbix 3anau. KondurypupoBanue
3ao4Hoe o0yueHue: Y anmnapaTHO-MPOrPaMMHOM CUCTEMBI B COOTBETCTBHH C pEUIaEMOM 3aauei.
AynuropHbie 3aHsiTus -14 | 2 YcranoBKa H KOHPUIYPHPOBaHHE NEPCOHAIBHBIX KOMIILIOTEPOB 2 2
IIpakTHyeckue 3aHaTHA-14 C6opka cucteMHOro 0oka. MHCTa/UISIIKs ¥ HACTPOIKa OCHOBHOTO IPOTPaMMHOT0 00ecrieueHus..
basoBast cucrema BBosa-BbiBosa (BIOS). Haznauenue. Bunbl. Hactpoiika.
3 Hoaxknroyenue nepudepuHbIX yCTPOHCTB 2 2

[ToaxmroueHue CTaHAAPTHHIX Nepu(epUitHBIX YCTPOMCTB, YCTaHOBKA ApaiBepoB. OCOOCHHOCTH
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| MOJIKJIFOUEHUS] HECTaHJAPTHBIX NepU(epuiHbIX YCTPOUCTB.

I[IpakTHyeckue 3aHATHSA 16
24 | Beibop panuoHaibHON KOHPUTYypalud 000pyA0BaHUsl B COOTBETCTBUH C peliaeMoil 3aaueit
25, | U3ydenue nopsiaka cOopku cucreMHoro 6moka [TK
26
27, | U3ydenne ocOOCHHOCTEH MOAKITIOUCHUS NTepu(epuiHBIX YCTPOUCTB
28
29 | M3ydeHue npuHIUIIOB HACTPOUWKH 1 00HOBIeHMsI BIOS
30, | M3yuenue nopsjaka HHCTAUIALUN IPOrPAMMHOTO 00eCTIeYeHUs] KOMITBIOTEPHOM CHUCTEMBI
31
Tema 2.11. Conepxanne 10
Dkcmyaranus 1 MoaepHu3anus annapaTHbIX CpeacTB 2 2
nepuepuitHbIX YCTPOUCTB AHanu3 HOBEWIINX JOCTHKEHUM BBIYMCINTENIBHON TEXHUKU. MOJepHU3aLns U ONITUMHU3ALINS
3aouHoe o0yuyeHmue: CUCTEMBI.
Aynutopubie 3anaTus -14 | 2 IIpodunaxkTuyeckoe 006CTy’>KHBAaHHE CPEICTB BHIYMCINUTEIbHON TEXHUKH 2 2
[Tonsitue nmpodunaktuyeckoro oocnyxkrupanus. Texyiee 00CIy)kMBaHHE MOHUTOPOB, HAKOIUTENEH
uH(OpMaLNK, YCTPOUCTB BBOIa-BbIBOIa MH(popMaliu. KanenaapHoe miiaHHpoBaHUe
MPO(UIAKTHIECKOTO TEXHUYECKOTO o0cmyxuBaHus. Cpoku pabOThl CPEJCTB BRIYUCIUTEIHHON
TEXHHKHU.
3 YcTrpaHeHue HEMCIIPABHOCTEN CPeICTB BHIYMCINTEILHONH TEXHUKH 2 2
Bunel Hencnpasrocteit CBT. [luarnoctuka CBT. Cumnromsl 1 BeisiBieHre HeucnpaBHocTel BT.
bazoBble MeTOIbI yeTpaHeHHs HeucIpaBHocTel. BoccTanoBnenrne paboToCocoOHOCTH anmapaTHO-
MIPOrpaMMHOM CUCTEMBI (PEMOHT, HACTPOIKA).
IIpakTnyeckune 3aHATHS 4
32, | 3y4yeHne mpuHIMIIA TIEPBUYHON JUATHOCTHKH cO0eB neprepuitHOro 000py1oBaHus
33
CamocrosiTe/ibHasi padoTa npu u3ydyennu pasaena [IM 2. 34

CucremaTtrueckas npopaboTka KOHCIIEKTOB 3aHATHH, y4eOHO! 1 CIeMaIbHOM TEXHUUYECKOM TUTepaTyphl (110 BompocaM K naparpadam,
rJIaBaM y4eOHBIX TOCOOUH, COCTABICHHBIM MPEIOAABATEIIEM ).

[ToaroroBka K MpakTUYECKUM padOTaM C HCIOIb30BAHHEM METOINYECKUX PEKOMEHIALMI TIPernoaaBaTers.

OdopmiieHre MPAKTHYECKUX pabOT, OTYETOB U MOATOTOBKA K MX 3aIIIUTE.

IlpumMepHasi TeMaTHKa TOMANIHUAX 3aAHUAN

2.6 | 1. Yrenue u ananuz autepatypsl [4] ctp. 90-94

2. Urenue u ananu3s aurepatypsl [4] ctp. 99-100
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. Urenne u aHanu3 nurepatypsl [4] ctp. 94-98

2.7

. Urenue u ananu3 nureparypsl [4] ctp. 104-106
. Urenne u aHanu3 nurepatypsl [4] ctp. 85-87
. Yrenue u ananus sureparypsl [4] ctp. 87-89

2.8

. YUreHne 1 aHaIn3 KOHCIIEKTA JIEKLIUI
. YUteHue 1 aHaIN3 KOHCIIEKTA JIEKIIMNI
. YUreHne 1 aHaIu3 KOHCIIEKTA JIEKIIUI

2.9

. Urenue u aHanu3 nureparypsl [4] ctp. 176-192
. Urenue u aHanu3 aurepatypsl [4] ctp. 239-247

2.10

. UteHue 1 aHaJIN3 KOHCIIEKTA JICKIUI
. UreHune 1 aHAJIN3 KOHCIIEKTA JICKIIUI
. UteHnue 1 aHaAJIN3 KOHCIIEKTA JICKIUI

2.11

. Co3nanue npe3eHTanuii Ha Temy «HoBelime JOCTHUXKEHUS KOMIIBIOTEPHON TEXHUKIY
. UteHue 1 aHaJIN3 KOHCIEKTA JIEKIINH
. UreHue 1 aHAJIN3 KOHCIICKTA JICKIIUI

WM =W DN =N =L DN —=WDN —W

Y4eOHasi npaKkTUKa

Buasbi pador 108
1 [IpoBeaeHne MHCTPYKTaXKa MO TeXHUKE Oe3omacHocTH. O3HAKOMJICHHUE C TUTAHOM MPOBEACHUS yueOHOM nmpakTuku. [lomyuenue 6
3a/IaHM MO0 TEMAaTHUKe.
2 JImarsocTrka u ycTpaHEHUE HEUCITPABHOCTEMN KECTKUX JIMCKOB 6
3 JlnarsocTruka v yCTpaHeHUE HEMCIIPABHOCTEN BUJICONOICUCTEMBI 6
4 JlvnarHoctuka M ycTpaHEHHE HEMCITPABHOCTEH J1a3epHBIX TPUHTEPOB 6
5 JIMarsocTruka u ycTpaHEeHUE HEUCIIPAaBHOCTEN CTPYHHBIX IPUHTEPOB 6
6 Pabora ¢ yuebHo-npoekTHo# maardgopmoii myRIO u ctapToBeiM HaOOpOM NepU(EpURHBIX YCTPOUCTB 6
7 Pabora ¢ yuebHo-npoekTHOM margopmoil myRIO u HabopoM MeXaTPOHHBIX YCTPOMCTB 6
8 Pabora ¢ yuebHo-npoekTHoM miardgopmord myRIO u HabopoM BCTaMBAEMBIX CHCTEM 6
9 Pabora ¢ yuebno-npoextHo# maTgopmoit myRIO, co3nanue mpoeKToB 6
10 | Pabora ¢ komrmiekToMm Ardublock Kit. ITpoctoii BeiBoa. Curnan tpeBoru. IIpocToii BBOA 6
11 Pa6oTa ¢ kommiektom Ardublock Kit. A36yka Mop3e. AHaJIOTOBBII BBOJ M BBIBO/T 6
12 | Pabora ¢ komriektoMm Ardublock Kit. [Toracaromuii ceet. M3mepenue nryma. 6
13 | M3ydeHue KOHTpoJIIepa IaroBoro ABUraress Ha yueOHoM JaboparopHom moayine «lIpumMeHeHrne MUKPOKOHTPOIIIIEPOBY 6
14 "Berymias ctpoka" Ha yaeOHOM tabopatopHOoM Moyiie «IIpuMeHeHne MUKPOKOHTPOJIIIEPOB) 6
15 UreHue JaHHBIX ¢ KIaBUaTypsl U BeiBoJ Ha XKK-nucruiei Ha yuebHOM stabopaTopHoM Moayne «lIpuMenenue 6
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MHKPOKOHTPOJIIICPOB)

16 | BbiBoa 1aHHBIX HA 7-CETMEHTHBIE CBETOAMO/IHBIE MHANKATOPBI Ha yueOHOM J1labopaTopHOoM Mozyie «lIpumenenue 6
MHUKPOKOHTPOJLIIEPOBY

17 | Uzyuenue nocnenoBarenabHoro nepudepuitnoro nurepgeiica (SPI) na yueGnom naboparopuom monyne «Ilpumenenne 6
MHUKPOKOHTPOJLIIEPOB)

18 | Odopmienne oTueTa. Y4yactue B 3a4eT — KOHOEPECHIUHU 0 YIeOHOM MPaKTUKE 6

IIpou3BoacTBEeHHAS MPAKTUKA (110 MPOPUITIO CIIEIHATBHOCTH) 72

Buawbi pador

HpOBe,I[eHI/Ie HHCTPYKTAXaA 110 TCXHHUKC 6e3onacHocTH. O3HaAKOMIIEHHE C MNPpCANPUATHCM. HOJ'Iy‘ICHI/Ie SaI[aHI/Iﬁ IO TCMATHKC.

TecTupoBaHre MUKPOIPOLIECCOPHBIX CUCTEM

OTJ'IaI[Ka MHUKPOIIPOICCCOPHBIX CUCTEM

VMccnenoBanue mporpaMMHOr0 00ecreueHus MUKPOIIPOLECCOPHBIX CHCTEM

Hccnenosanue cpeacts pazpadborku MIIC

COSI[aHI/Ie IIporpaMm Ha sA3BbIKC aCC€M6J'ICpa JJIs1 MUKPOIIPOIECCCOPHBIX CUCTEM

HccnenoBanne MeTo10B MHGOPMAIIMOHHOTO B3aMMOICHCTBHSI Pa3IMYHbIX YCTpOicTB yepe3 MHTEpHET

0NN | |W (N |[—

HpOBe,I[CHI/Ie MOJCPHU3AINHN CPCACTB BBIYHCIIMTEIILHON TEXHUKH

9 HccnenoBanue nporpamMm AMarHOCTUKH KECTKHUX JIUCKOB

10 | Co3ganue npe3eHTaluu M0 MPOU3BOJICTBEHHON MPAKTUKE

11 Odopmienue oryera.

D[N N[N N[N N[N [

12 | YuacTue B 3a4eT — KOH()EPESHIIMH 110 MPOU3BOJICTBEHHON MPAKTUKE

HToro | 798

Bcero no 3a0uHomMy 00y4yeHu10: 58 4acoB, B TOM UuCIie ayJUTOPHBIC 3aHATHA- | 6 YacoB, npakTudeckue 3ausaTusa 10 gacos, mabopaTtopHbie padoThl 12 gacos,
KypcoBoi npoekT 20 yacoB

J71st XapaKTepUCTUKU YPOBHS OCBOEHHUS Y4eOHOI0 MaTepuaia UCIOIb3YIOTCS CIEAYyIOIe 0003HAYSHUS:

1 — 03HaKOMUTEIBHBIN (y3HAaBaHHE paHee U3YUEHHBIX 00BEKTOB, CBOMCTB);

2 — penpOAYKTUBHBIN (BBITOJIHEHHE JIEATETLHOCTH 0 00pasily, HHCTPYKIIMHU WK MO/ PyKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IJIAHKUPOBAHUE M CAMOCTOSTEIHLHOE BBIMOTHEHUE IEITEIbHOCTH, pEelIeHUE TPOOIEMHBIX 3a/1a4).
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4. YCJOBUSA PEAIN3ALINU TPOI'PAMMBI IPOPECCHUOHAJIBHOI'O
MOAYJIA

4.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY
ol0ecrne4yeHn 10

Peanuzaumst mnporpaMMmbl  MOAYJIS NIPENAINONaraeT Haauuue y4eOHbIX
Jabopatopuil  MHUKpPONPOLIECCOPOB M MHUKPOIIPOLIECCOPHBIX ~ CUCTEM U
nepudepuitHbIX YCTPOUCTB.

O6opynoBanue yueOHOM 1a00paTOpuu U pabounX MECT JIaOOpaTOPUH:

- KOMIUIEKT Y4eOHO-METOANUECKON TOKyMEHTALIUN;

- MyJbTUMENA IPOEKTOD;

- UIHTEpAKTHUBHAs J0CKa.

TexHuueckue cpeacTa 00y4eHHs:

- IEPCOHAIBHBIA KOMITBIOTED;

- IPUHTED;

- yueOHbIii cten «[IporpamMmmupyembiii MHOTOTEPMUHAIIBHBIN 1a00paTOPHBIMA
KOMILIEKC «MUKpPOKOHTpOIuIephbl ceMencTBa AVR»»;

- nabopaTopHbIil cTeHa « MUKPOKOHTPOJIIEPHI U YCTPONUCTBA BBO1a-BHIBOAAY;

- naboparopHsIil cren «MukpokonTposuiep ATmega32 u ycTpoiicTBa BBOa-
BBIBOJIAY;

- nabopatopusbIit ctena «L{udposas cxemorexuuka L{C-02y;

- yueOHast jabopaTtopHas ycTaHOBKa «/3ydeHre MUKPOKOHTPOJLIEPOBY;

- yueOHbIi 1abopatopHbiii Moaynb «lIpuMeHeHEe MUKPOKOHTPOJIIIEPOB» Ha
6aze yuebHoit cranmmu NI ELVIS;

-y4eOHbIl JTa0OpaTOpHBIA MOIyJIb «OCHOBBI MOCTPOCHUS LU(PPOBBIX
ycrporicts [JIMCy;

- MyJIbTUMENA POEKTOD;

- UIHTEpaKTUBHAs JOCKa;

- nporpammHuoe odecrieuenue OC Windows 10, KasperskyAnti-Virus,
Microsoft Office 2016.

Peanusanus nporpammsl MOAyJsl HpeAroaraeT o0sA3aTelbHyI0 YYEOHYIO U
IIPOU3BOJICTBEHHYIO IIPAKTHUKY .

OO6opynoBaHKE M TEXHOJOTHUECKOE OCHAIIICHUE PaO0OUHUX MECT:

- pabouee wmectro (IIK, ™monuTOp, MBIIL, KIaBHATypa) (ammapaTHoe
o0ecrieueHune: HE MEHee 2 CEeTEeBBIX AT, mpoieccop He Hmke Core 15, onepaTuBHAs
naMaTh 00bemMoM He Menee 16 I'6; HD 1000 Gb);

- nporpamMmmHoe obecneuenue OC Windows 10, KasperskyAnti-Virus,
Microsoft Office 2016;

- yueOHo-npoekTHas miargopma myRIO ¢ mporpaMMHBIM oOOecriedeHHEM
LabView;

- yueOHbIM KOMIUIEKT mnepudepuiinbix ycrpoiictB NI (cTapToBblii,
MeXaTpOHHKA, BCTpauBaeMbl€ yCTPONUCTBA).

4.2. MupopmanuonHoe odecredeHne 00y4eHunst
Ilepeyenr pexkoMeHAyeMbIX Yy4eOHbIX u3AaHuil, VHTepHeT-pecypcosB,
JTOTOJHUTEJIbHOH JIUTEPATYPbI



OCHOBHBIE HCTOYHUKU:

1. TTapteika T.JI. BeruucnurenbHast TexHuka : yueo. mocodue / T.JI. [TapTeika,
N.N. [TonoB. — 3-e u3za., nepepad. u gon. — M. : DOPYM : UHOPA-M, 2017. —
445 c. : un. — (Cpennee npodeccuoHaIbHOE 00pa30BaHUE).

2. MukpornporieccopHble cucTembl : y4ued. nocodbue / B.B. I'ypoB. — M. :
NHOPA-M, 2018. — 336 c. + Jlon. Matepuansl [DJIEKTPOHHBIA pecypc; Pexum
noctyma http://www.znanium.com]. — (Briciiee oO6pazoBanue: bakanagpuar).

3.I'ypoB B.B. Mukponpoueccopasie cuctemsl : yueOnuk / B.B. 'ypoB. —
M. : UHOPA-M, 2017.— 336 c. + lon. maTepuasl [ DIEKTPOHHBIN pecypc; Pexum
nocrtyna http://www.znanium.com]. — (Beiciiee oOpa3oBanue: bakanaspuar).

4. Texuuueckue cpencrtBa wHpopmartusanuu: YueOHuk / 3BepeBa B.IL.,
Hazapos A.B. - M..KYPC, HUL| UH®PA-M, 2017. - 256 c.: 60x90 1/16. -
(Cpennee npodeccuonansuoe oopazoBanue) (Ilepernér 7bI1) ISBN 978-5-906818-
88-1

6. Ilyxansckuit ['.M. IIpoekTtupoBaHHE€ MHKPONPOLECCOPHBIX YCTPOUCTB:
VYuebHoe mocobue s By30B.- CII6.: [Tonutexnuka, 2015.- 544 c.

7. MukponponeccopHbie CUCTEMBI: VYyebHoe nocobue JU1sL
By30B/E.K.Anekcannpos, P.U. I'pymBunkuii, M.C.KynpussaoB u np.; [Tog oOm.
pen. [1.B.Ily3zankoBa.- CII6.:ITonmurexnuka,2015.-935¢.:u.

8. Ilpenko M. PykoBoactBo mo MukpokoHTposuiepam. Tom 1. Mockaa:
[Toctmapker, 2015.- 488 c.

9. Ilpenxko M. PykoBoACTBO 1O MHKpOKOHTpoJuiepam. Tom 2. Mockaa:
[Toctmapker, 2015.- 488 c.

10. KoctpoB b.B., Pyukun B.H. Mukponpoueccopubie cucremsl- TEXBY X,
M.:, 2016.-208c.

11. bazoBoe pyxoBoactBo mno mnpoekram NI myRIO. On oypunr (Ed
Doering) JlemapTaMeHT AJIEKTPOTEXHUKM W  KOMIIBIOTEPHOW  HHXKEHEPHH,
TexHonornueckuit UHCTUTYT Poy3-Xanman

12. NI myRIO. PykoBoactso Project Essentials

JlonoaHUTENbHBIE UCTOYHUKHU:

1. Apxutektypa OBM U BBIYUCIUTENBHBIX CHUCTEM: Y4eOHUK / MakcumoB
H.B., Ilapteika T.JI., [TomoB U.N., - 5-e uzn., nepepad. u non. - M.:@opym, HUL]
NH®PA-M, 2016. - 512 c.: 60x90 1/16. - (IIpodeccnonanbroe oopazoBanue) ISBN
978-5-91134-742-0 - Pexxum noctymna: http://znanium.com/catalog/product/552537

2. HoBoxwuiios, O. I1. Apxutektypa 9BM u cucrem : yueOHOe mocooue asis
6akanaspos / O. I1. HoBoxwuioB. — Mocksa : U3narensctBo FOpaiit, 2015. — 527
c. — (Cepus : bakanaBp. AkaieMU4eCKuil Kypc).

2. I'mnmop Y. BBeieHne B MUKPOIIPOLIECCOPHYIO TEXHUKY, TEP. C aHTIL. — M.:
Mup, 2016.- 334 c., un.

5. IlstubparoB A.Il. u jgp. BbluMciuTENnbHBIE CHUCTEMBI, CETH U
TeJIEKOMMYHUKAIMU: Y4eOHUK. — 2-¢ u3a., nepepab. u nom./ A.ILIIstuGpatos,
JLILT'yneino, A.A. Kupuuenko; I[Tox pen. A.ILIlarubparoBa.- M.: dunaHCH U
cratuctuka,2016.-512 c.

6. Mromnep Ckotr, 3exkep K. Monepuuzanusa u pemonrt 1K, 19-e uznanue. :
ITep.c anrn.-K.; M.; CII6.: U3narenbckuii qom «Buibsamcy, 2015. — 992 c.
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7. ConparoB E.A., Kapmam I.11. ABTOMaTH3upOBaHHBIE CUCTEMBI PEAIBHOTO
BpeMeHu: YuebHoe nocodue — Yda: YI'ATY, 2015.-115c.
8. Muxkpoxontposuiepsl cemeiictBa AVR AT90S4434/8535.

HNnTepHeT pecypcesr:

1. Bukunenus — CBoOo HAS SHIMKIONEAUS [ DIEKTPOHHBIN pecypc]| — pexkum
noctyma: http://ru.wikipedia.org (2001-2019)

2. HerOyxku. [Mnanmers. Cencopubie TenedoHbl. MoOUIbHBIE KOMIBIOTEPHI.
[amxersl. O630pbl ycTpoilcTB. TexHonoruu [DIEKTPOHHBIM pecypc] — pexum
nocrtyna: http://hi-tech.mail.ru (1999-2019)

3. OmepaTuBHBIE HOBOCTH, OO030pbl M TECTHUPOBAHUS KOMIIBIOTEPOB,
BUJICOKAPT, MPOIIECCOPOB, MATEPUHCKUX IUIAT, MAMITH U TPUHTEPOB, MHU(PPOBHIX
¢doToanmapaToB M BUAEOKaMep, CMapT(HOHOB M IUIAHLIETOB, MOHUTOPOB U
MPOEKTOPOB [DIEKTPOHHBIN pecypc]| — pexuM goctyna: http:// www.ixbt.com (1997-
2019)

4. DneKTpOHHO-OMONKMOTEeYHasi cUcTeMa. [DJIEKTPOHHBIM pecypc] — pekum
noctymna: http://znanium.com/ (2002-2019)

4.3. O0mmue Tpe0OBaHUA K OPraHU3anMu 00Pa30BaTeJbLHOIO Mpolecca

OcBoenue npodeccuoHabHOTO MoayIIs «lIpuMeHeHrne MUKPOITPOIIECCOPHBIX
CUCTEM, YCTAaHOBKA M HACTPOIKa mepudepuitHoro 000pyI0BaHUs MPOU3BOIUTCS B
COOTBETCTBUH C YUYECOHBIM IJIAHOM MO CHeluaabHOCTU « KOMIIBIOTEpHBIE CUCTEMBI U
KOMILUIEKCHI» U KaJe€HIApHBIM IpaduKoM.

OO0pa3zoBaTeNbHbIN MPOIECC OPraHU3YETCsl CTPOro MO PACHUCAHUIO 3aHSATUH.
['padux ocBoeHus npodeccuoHaNbHOrO MOAYJISL MPEANOJIaraeT MOCieI0BaTEIbHOE
ocsoenne  MJIK: «MHUKpOIIPOLIECCOPHBIE ~ CUCTEMBD»,  «YCTAaHOBKa U
KOH(purypupoBanue mnepudepuiiHOro o0OpyI0BaHM», BKIIOYAIONIUX B €0 Kak
TEOPETUYECKOe, TaK M TNPAKTUYECKUE U CEeMHHapckue 3aHsatus. 3ydenue
TEOPETUYECKOr0 MaTepuaia MOXET MPOBOAUTHCS KaK B KaXKJIOW Tpymrme, Tak U Jyis
HECKOJIbKO TpyNi (MPY HATUYUU HECKOJIBKO TPYIII MO CIIEIIMATILHOCTH).

[Ipy mnpoBeneHMM NPAKTUYECKUX 3aHATHI MPOBOJUTCS JACIECHUE TPYIIl
CTYJICHTOB Ha MOATPYIMIIbI, YACIEHHOCTh HE MeHee 13 uenoBek.

B mpomecce ocBoenmst mpodheCCHOHATBHOTO MOJYJIS  MPEINoJiaracTcs
MpoBeJieHHe PYOEKHOr0 KOHTPOJSl 3HAHWM, YyMeHMl y cTynaeHtoB. Craada
pyOeXHOro KOHTpOJIA SBISETCA O00S3aTeNbHOM JUIsi BCEX OOYyYarolUXCs.
Pesynprarom OCBOCHMUS po¢heCCUOHATILHOTO MOJTyJIs1 BBICTYIIAOT
npodeCCUOHANIbHBIE KOMIIETEHIIMHM, OIICHKA KOTOPBIX TIPEACTaBIseT Cco0oi
co3faHue U cOOp CBUIETENBCTB JIEATEILHOCTH HAa OCHOBE 3apaHee ONpeleIeHHBIX

KPUTEPHUEB.
C nenpro OKa3aHUs MOMOIIM CTYJEHTaM IIPU OCBOEHUU TEOPETHUECKOrO0 M
IIPAKTUYECKOIO Marepuaia, BBIITOJTHEH U CaMOCTOSTEIIbHOU paboThI

pa3pabaThIBaIOTCSl y4eOHO-METOIMYECKHNE KOMILIEKCHI (KEHUChI CTYIECHTOB).
[Ipu ocBoeHuu mPOPECCHOHATHEHOTO MOIYJS KaXIbIM IperojaBaTeieM
YCTaHABJIMBAIOTCS YaChl JIOTOJHUTEIBHBIX 3aHSTHI, B paMKaX KOTOPBIX ISl BCEX
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JKEMAIONUX TMPOBOMATCA KOHCynbTauu. [paduk TpoBeneHUs KOHCYIbTAIUi
pa3BelIeH Ha BXOHOM JABEPHU KaXKJI0ro yuyeOHOro kabuHeTa u/uiu 1abopaTopuu.

OO0s3aTeTbHBIM YCIIOBHE JOITyCKa K MPOU3BOJICTBEHHON MPAKTHKE B PaMKax
npodeccuonanpHoro  Moayis «lIpuMeHeHHe MUKpOMPOIIECCOPHBIX  CHUCTEM,
yCTaHOBKAa W HACTpoWka mnepudepuiiHOro 00OpYyIOBaHUS» SBJISCTCA OCBOCHHE
y49eOHOW TPAKTHKHU ISl TOJIYYCHUS TEPBUYHBIX TMPOPECCHOHATBHBIX HABHIKOB B
paMkax npodeccuoHaIbEHOTO MOTYJIS.

Texymmii  y4er pe3yslbTaTOB OCBOCHHS MNPOPECCHOHAIBHOTO MOIYJIsS
MIPOU3BOUTCS B JKypHAJIEe MO MPOoQPeCcCHOHAIBHOMY MOAYJt0. Hamnume omeHok 1o
MPAKTUYECKUM paboTaM M pyOS)KHOMY KOHTPOJTIO SIBJISIIOTCS JIJISl KKJIOTO CTY/ICHTa
oOs3aTeNbHBIM. B cilydae OTCYyTCTBUS OIICHOK MO MPAKTHYECKUX paboTraMm W
TEOPETUUYECKOTO Kypca CTYACHT HE JOMyCKaeTcs A0 CAaud KBATH(PUKAIMOHHOTO
’K3aMeHa Mo NMPo(ecCHOHATEHOMY MOIYIIO.

4.4. KaapoBoe o0ecnieueHne 00pa3oBaTeibHOI0 mpoiecca

TpebGoBanus K KBaJIU(pUKaIUU NeJarornyecKux (MH>XEHEpHO-
neJaroruyeckux) Kaapos, 00ecrneuynBaoMX 00ydyeHUe M0 MEXAUCIUILIMHAPHOMY
Kypcy (KypcaMm): HaJluyue BbICIIErO MNpodecCHOHAIbHOrO  00pa3oBaHMs,
cooTBeTCTBYIOIEro npodunto wmonayns «lIpuMeHeHre MUKPOMPOIECCOPHBIX
CUCTEM, YCTAaHOBKM W  HACTpPOWMKH mnepudepuifHOro  oOOpyJOBaHUS» U
cnenuanbHOCTH «KOMITBIOTEPHBIE CUCTEMBI I KOMILJIEKCHDY.

TpebGoBanust kK KBanu(UKAIMU MEJATOTHYECKUX KaJIPOB, OCYIIECTBISIONINX
PYKOBOJCTBO IPAKTUKOU

NHeHepHO-IIeJarorn4eckuii  COCTaB: JUIJIOMUPOBAHHBIE CIELUATUCTBI —
MPENoIaBaTeN MEXIUCUUILUTMHAPHBIX KYpCOB, a TaKkKe 00IIEenpo(ecCHOHANbHBIX
mucuuiuive: «IIpukinannas snekTpoHukay; «HTerpupoBaHHble HHPOPMALIMOHHO-
YOPABJISIIOIINE KOMIIBIOTEPHBIE CUCTEMBD».
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
MNPO®ECCUOHAJIBHOI'O MOAY.JIS (BUJ] TPO®ECCUOHAJIBHON

AEATEJBHOCTN)
Pe3yabTarsl DopMbI U METOBI
(ocBoeHHBIE MPO(peccHOHATIbHbIE OcHOBHLIC NOKAATENH ONCHKH KOHTPOJISI U
pe3yJbTarTa
KOMIIETEHIIUH) OLICHKH
CoznaBaTh MpoOrpaMMbl Ha f3bIKE | - OLIEHKAa YMeEHHUsi pa3pabatrbiBaTh | BeinmonHeHue u
accemOiepa JUTSL | IPOCTBIE TIPOTpaMMBI  Ha  SI3BIKE | 3alIUTa
MHUKPOITPOIIECCOPHBIX CUCTEM accemouep; Ja00paTOPHBIX U
- MPABUILHOCTH CO3/aHUS | MPAKTUIECKUX
mnmporpaMM Ha s3bIKE accemoOiepa | paboT
JUTSE MUKPOTIPOIIECCOPHBIX CUCTEM; | DKCHepTHas
- OIEHKa YMEHHUS IPOU3BOJIUTH | OIIEHKA
OTIAJIKy TPOTpamMm Ha s3bike | TectupoBaHue
accemOiepa It | 3ayersl o
MHUKPOTIPOIIECCOPHBIX CUCTEM; y4eOHOM u
- OIICHKA 3HAHUS OCHOBHBIX KOMaH]| | MPOU3BOJCTBEHHON
MHUKPOIIPOIIECCOPa; MpaKTUKE W TI0
KaKIOMY u3
pa3nenon
po¢eCCHOHATEHOT
0 MOJYJISL.
KommiekcHslit
IK3aMEH o
po¢eCCHOHAITBHO
MYy MOZYJIIIO
[Ipou3BoauTh  TECTHpOBaHHE U | -  BHINOJHEHHE  TECTHpPOBaHUS | BeimomHeHue u
OTJAJIKy MHUKPOIIPOIIECCOPHBIX | MEKPOIIPOIIECCOPHBIX CHCTEM; 3amuTa
CUCTEM - BBITIOJTHEHHE OTNIAJIKHU | Ta0OPAaTOPHBIX |
MHUKPOIIPOIIECCOPHBIX CUCTEM; MIPAKTHIECKHUX
- TMpPaBWIBHOCTH BBIOOpPa METONOB | paboT
OTJIAIKU MUKPOIIPOIIECCOPHBIX | DKCIIEpTHAS
CHUCTEM. OLIEHKa
TectupoBanue
3a4eTsl o
y4eOHOI "
MIPOU3BOJICTBEHHOU
MPaKTUKE W 110
KOKIOMY u3
pa3zenon
npodeccuoHanbpHOT
0 MOJTYJISL.
KommiekcHbiit
IK3aMEH 1o
npodeccuoHanbHO
MYy MOZYJTIO
Ocy1iecTBIATh YCTaHOBKY u|- BEIOOD panmoHanpHOU | Beimonnenue u
KOH(pUTypHpOBaHHUE MEPCOHAIBHBIX | KOHPUTYypar  000pyIOBaHMUS B | 3alIUTa
KOMIIBIOTEPOB M TOJKIIIOUEHHUE | COOTBETCTBUH C PEIIaeMOil 3a/1aueil; | MPaKTHIECKUX
nepudepuitHbIX YCTPONUCTB - IPaBWJIBHOCTh COOPKH CUCTEMHOTO | padboT
omoka I1K; DKcHepTHast
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- TNpaBWIBHOCTh  MOJKIIIOUEHUS | OICHKA
nepupepuiHbIX YCTPOMCTB B | TectupoBanue
COOTBETCTBHH C UX OCOOEHHOCTAMH; | 3aueThl 1o
- IPaBUWJIBHOCTh HACTPOUKU 0a30BOH | yueOHOM U
CUCTEMBI BBO/Ia-BbIBOJIA; MIPOU3BOJCTBEHHON
- NpaBWIBHOCTb  MHCTAUIALMUU | IPAKTUKE U 11O
MIPOrpaMMHOTO o0ecrnieueHus | KaxJIoMy u3
KOMITBIOTEPHON CHUCTEMBI. pas3nenos
npodeccuoHaIbHOT
0 MOZYJISL.
KommrekcHsrit
9K3aMEH 1o
npodeccuoHaIbHO
MYy MOZIYJIIO
BrisBisaTh IIPUYUHBI | - IIPABUJIBHOCTD NEPBUYHON | BeinmonHenue n
HEUCHPAaBHOCTH  NEPUPEPUNHOTO | AMATHOCTUKH cboeB | 3amuTa
000pyI0BaHUS nepugepuitHoro 000py10BaHus; IIPAKTUYECKHUX
- IPABUJIBHOCTb BBISIBIICHUS | paboT
CUMIITOMOB " onpezeneHus | DKCIepTHas
KOHKPETHON HEUCIPAaBHOCTH; OLIEHKa
- TNpaBWIBHOCTH BBIOOpa crocoba | TectupoBaHue
yCTpaHEHUs HEUCTPAaBHOCTH | 3a4eThl 1o
nepudepuitHOTO 000PYIOBAHUS. y4eOHOMI u
MMPOU3BOJACTBEHHOM
IIPAaKTUKE W IO
KaKI0MY u3
pas3nennos
pohecCuoHaIBLHOT
0 MOZYJISL.
KommiekcHsii
JK3aMEH 1o
po(hecCHOHATIBHO
MY MOZIYJIO

@®opMbI U METOJBI KOHTPOJISI M OIIEHKU PEe3yJbTaTOB OOYYEHHUS IOJKHBI
MO3BOJIATh TPOBEPSITh y OOyYAOIMMXCA HE TOJBKO  CPOPMUPOBAHHOCTH
npoeCCHOHANBHBIX KOMIETCHIIMI, HO W pa3BUTHE OOMMX KOMIICTCHIIMA W

00€eCIeunBaroIINX UX YMEHUH.

Pe3yabTathl DopMbI U METOBI
OcHOBHBIE IOKA3aTeJIH OLEHKH
(ocBoeHHBIE 001IHE KOHTPOJISI U
pe3yabrara
KOMIIETEHIIMH) OLICHKH
[Tonumars CYLHOCTb U | BeInonHseT BeIMYCKHYIO WNurtepnperanus
COLMAJIHYIO 3HAUMMOCTh  CBOCH | KBAIM(UKAIMOHHYIO paldoTy. pe3yabTaToB
Oynyuieit npodeccuu, IposBIATH K | JleMOHCTpUpyeT BbICOKUN YPOBEHb | HAOIIOJCHUIMA 3a
HEU yCTOWYUBBIN UHTEPEC. po¢eCCUOHATBLHON MOATOTOBKH. JEATENBHOCTBIO
oOyyJaromerocss B
rporecce
OCBOCHMS
OpraHu3oBbIBaTH coOCTBEeHHYIO | BriOMpaeT ontuManbHbie CIOCOOBI 00pa3oBaTeIbHOM
JESTENHbHOCTh, BBIOWPATh THUIIOBBIC | U METOJIbI BBITIOJHEHHUS IporpaMmsl

METOABI U CIIOCOOBI  BBHITTOJIHEHUS

npodecCHOHATIBHBIX 3ajau.
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npodeccnoHaIbHBIX 3ajad,
oLeHHBaTh UX 3((PEKTUBHOCTh H
Ka4eCTBO.

[IpuHumats peLIeHns B
CTAaHJIAPTHBIX M HECTaHIApPTHBIX
CUTyallUsIX W HECTH 3a HUX
OTBETCTBEHHOCTb.

Pemraer mpoGiieMbl Ha OCHOBE
aHaJIM3a CUTYaIlIH.

OcyniecTBisieT KOPPEKIHIO
JEATeTIbHOCTH Ha OCHOBE
pE3yJIbTaTOB OICHKHU MPOIYKTA U
TEKYIIIEro KOHTPOJIS.

AnanTtupyer NpUHITOE pelIeHUE Ha
OCHOBE TPOTHO3a Pe3yJbTara
poheCCUOHATILHOM 1A TETFHOCTH.
VYuutbiBaeT 0003HAYECHHBIC PHCKU
npu OCYIICCTBICHUN
npodecCHOHATBHON IS TETBHOCTH.
[IppHuMaeTr pemieHUss Ha OCHOBE
aHaMM3a W OICHKM  YCJIOBHH
OCYIIIECTBIICHHS
podecCHOHATIBHOM AESTEITLHOCTH.

OcymiecTBISTh TOUCK u
UCTIOJIb30BaHHE uHpOopMaInHy,
HeoOxoaumMon A 3P ¢PEeKTUBHOTO
BBITOJIHEHUS  NPO(HECCHOHATBHBIX
3amad, NpodecCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHUS.

OHGHI/IBaeT 1 UCIIOJIB3YET HCTOYHUK
uHGOpPMAaILKHU ONIPEeSICHHOTO THIa /
KOHerTHLIﬁ HUCTOYHHUK 1A
MIOJIy4€HUs1 HEAOCTAIOIIEH
nH(popMaluu U 000CHOBBIBAET CBOE

MIPETIOKEHHE.
Koppextupyer mnpodeccnoHaabHyO
JESTENIBHOCTD Ha OCHOBE

0003HaYEHHLIX BBIBOJIOB.

Hcnons3oBate  WHGOPMAIMOHHO-
KOMMYHHKAI[MOHHbBIC TEXHOJIOTUH B
npoeCCUOHATIBLHOMN e TETFHOCTH.

CoBepieHCTBYET
poeCCHOHATIBHYIO AEATEIbHOCTD,
npumensia UKT.

PaboTaTh B KOJJIEKTHBE U KOMaHJIE,

s¢heKkTUBHO oOmarbes c
KOJIJICTaMH, PYKOBOJICTBOM,
NOTPEOUTEISIMH.

Ob6ecnieunBaeT CrjioueHue
KOJUIEKTHUBA (KOMaH/IbI).
[IpodeccrnonanbHo OCymIEeCTBIISIET
MyOIUYHOE BBICTYTIICHUE.
OdopmitsieT MOSICHUTETBEHYIO
3aMKCKY B PAMKaX BBITIOTHEHUS
BBIITYCKHOM KBaJTM(UKALMOHHON
paboThI.

BpaTB Ha ce0s OTBETCTBEHHOCTH 3a

KonTtponupyer u oTBeuaet 3a
paboTy 4IEHOB KOMaH/IbI.

paboty YJICHOB KOMaH/Ibl
(MOTYMHEHHBIX ), pe3ynbTaT
BBITIOJIHEHHUSI 3a]TaHHI.

CaMocCTOsTENbHO OTIpeIeIIATh
3amauyn  MPOo(PEeCCHOHATBHOTO U
JTUYHOCTHOTO pa3BUTHS,
3aHUMAThCSA  CaMOOOpa30BaHUEM,
OCO3HaHHO TUTAHUPOBATH

IIOBBIIIICHUE KBaJ'II/I(i)I/IKaHI/II/I.

AnanuzupyeT coOCTBEHHbIE MOTHBBI
W BHENIHIOK  CHUTYallMl0  TpH
NPUHATHM PELICHUH, Kacaroluxcs
CBOETO TMPOABIDKEHHUSI C y4ETOM
BHEIIHUX ()aKTOPOB, BIMSIOUIMX HA
OpraHu3aIyi  MpodheCCHOHATHLHON
JeSITeIIbHOCTH

OpueHTUpOBaTECI B YCIOBHUAX

HpOHBJ’IHeT TOTOBHOCTH K CMCHC
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4acTOM CMEHbl TEXHOJOTUH B
PO eCCHOHAIBHON JNESTEIHbHOCTH.

TEXHOJIOTHH, 00eCTIeYnBarOIINX
PO ECCHOHAIBHYIO JICITCIbHOCTD.

[Ipunoxenue 1
OO0s3aTeIbHOE
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KOHKPETHU3ALUA PE3YJIBTATOB OCBOEHUA MOAYJIA

IIK 2.1. CocTaBJsiTh NIPOrpaMMbl Ha si3bIKe acceMOJiepa J1Jisi MUKPONPOLECCOPHBIX CHCTEM

HMeTh MpakTUUECKUA OIIBIT:

- CO3JIaHMsI POTrpamMM Ha SI3bIKE
accembepa st
MHKPOIPOLECCOPHBIX CUCTEM;

Buasbl pador Ha npakTHKe
Pazpabotka mporpamm  Ha
MHUKpPOIIPOLIECCOPHBIX CUCTEM

s3bIKE  accemOnepa st

YMers:

- COCTaBJISITh IPOTPAMMBI Ha SI3bIKE
accemOuepa 1t
MUKPOIIPOILIECCOPHBIX CHCTEM;

- CIMpOUmMs NPoSpamMmupyembvie
JlocuyecKue Mampuybl;

- Uccne008ams pexcumvl pabomul
03y cmamuyeckozo muna;

- BbLINOIHAMb apugmemuyeckue u
Jlocuyeckue onepayuu
MUKponpoyeccopa;

- NPOSPAMMUPOBATL CUCTEM)
napannenbHo2o 8600/6v1600a MIIC;

- NPOSPAMMUPOBATL CUCEM)
npepuvieanuu MIIC.

TemaTtnka 1200paTOpHBIX padoT:

N3yuenune mporpamMmel Ha s3bIKe AcceMOIep U €€ BBITIOJIHCHHE
Ha BUpTyanbHOM «Mukponad K580»

N3ydenue cucrembl KoMaH1 MUKpoKoHTposuiepa AT90S8535
(omepanuu CI0KEeHUS U BBIYUTAHUS)

N3ydenue cucrembl kKoMaH1 MUKpOoKoHTposuiepa AT90S8535
(omeparnusi yMHOKEHHUS)

3HAKOMCTBO CO CpPeAo MpOrpaMMHUPOBAHUS U OTIATKHU
MukpokoHTposuiepoB AVR STUDIO

N3ydenue komany casura MUKpokoHTposiepa AT90S8535
JnHaMuueckast ”HAMKAIUS CJI0Ba

Hccnedosanue pescumos pabomor O3Y cmamuueckoeo muna
Hapawueanue emxocmu mooyas namsamu

Paboma ¢ sHepeconezasucumoli  nepenpocpammupyemou
namsamoto muna EEPROM

TemaTuka NpaKTHYECKUX 3AHATHIA:

H3yuenue apugpmemuueckux KOMano MuKponpoyeccopa
H3yuenue noeuueckux KOMano MuKponpoyeccopa

Cnocobwi adpecayuu onepanoos

3HaTh:

- 6a30ByI0 (YHKIIMOHATIBHYIO CXEMY
MIIC;

- IporpaMMHOE obecrieueHue
MHUKPOIPOIIECCOPHBIX CHCTEM;

- CTPYKTYpPY THIIOBOM CHCTEMBI
yIpaBieHus (KOHTPOJUIEP) U
OpTraHHU3AIIIO
MHUKPOKOHTPOJUIEPHBIX CHCTEM;

- apxumexmypy MuKponpoyeccopa,

- OpeaHuzayuio O10K08 NAMAMu,

- cucmemy KOMauo
MUKponpoyeccopa,

- apxumexmypy CUcmem peanrbHO20
8peMeHU,

- unmepericol MUKPONPOYECCOPHbIX
cucmenm.

Ilepeyennb Tem:

ApxutekTypa MUKporiporeccopHoit cuctembr (MIIC)

bazoBas ctpykrypa 9BM Kkak MUKPOIPOLIECCOPHON CUCTEMBI
®opmupoBaHue yrpabistomux curaaaoB MIIC

CeMelicTBO MUKpPOKOHTpoOJuiepoB. OOImmIas XapaKTEepHCTHKA.
Homenknatypa cemeiictBa, coctraB. HampaBneHus: pasBuTus
AIIEMEHTHOM 0a3bl

Moy IbHBIN MPUHIIKII TOCTPOSHUSI MUKPOKOHTposuiepoB (MK)
[TporpammHo-noruueckas mojens MK

Apxumexmypa muxponpoyeccopa (MII)

Opeanuszayus 610K08 namsamu

Habop xomano MII

CamocrosiTenbHas paboTa CTyAeHTa

TemaTnka camocTosiTeIbHON PadoOTHI:

UreHune u aHanu3 JIUTEPaTyphl

Coznanue npeseHTtanuii Ha temy «HoBeilline AOCTHXKEHUS B
00J1aCTH MUKPOIIPOLIECCOPHBIX CUCTEM»

IToAroToBKa K TECTUPOBAHUIO

MK 2.2. IIpon3BOaAuTh TECTHPOBAHUE U OTJIAJAKY MUKPONIPOIECCOPHBIX CHCTEM.

HMmeTh npakTU4EeCKUH OIBIT:

- TECTUPOBAHUS U OTJIAIKH
MHKPOIIPOLIECCOPHBIX CHCTEM;

- IPUMEHEHHSI MUKPOIIPOLIECCOPHBIX
CUCTEM;

Buabl padoT Ha mpakTuKe

TeCTI/IpOBaHI/IC MUKPOIIPOLECCCOPHBIX CUCTEM
OTJ'IaI[Ka MUKPOIIPOLCCCOPHBIX CUCTCM
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YMers:

- IPOU3BOJIUTH TECTUPOBAHUE U
OTJIAJIKy MUKPOITPOLIECCOPHBIX
cuctem (MIIC);

- BEIOMpATh
MUKPOKOHTPOJIIEP/MUKPOIIPOLIECCO
P ZUIsl KOHKPETHOM CUCTEMBI
YIPABJICHHUS;

- conpszamb neKmpuyecKue
KOMNOHenmul MUKpo-2BM;

- NPOCPAMMUPOBATND
nocn1e008amenvhblll U NapaniesibHblil
unmepgeticol

TemaTuka Ja60paTopHbIX padoT

Cucrema  BHemHumx  npepbiBaHudi  INTO  u
MukpokoHTposiepa AT90S8535 cemeiictea AVR
N3ydenue cuctembl mapauieIbHOTO BBOJA-BBIBOA
[TopTer BBOSIA/BEIBOIa MUKpOKOHTpOsuTepa ATmega8535
TemaTuka NpakTHYECKUX 3aHATHI

Hapannenvuoiii unmepgetic KP580 BASS
Ilocnedosamenvuwiti unmepghetic KP580BBS5 1

INTI1

3HaThb:

- METO/IbI TECTUPOBAHUS U CIIOCOOBI
otaagku MIIC;

-COCTOSIHUE MPOU3BOJICTBA U
ucnons3oBanue MIIC

IIepeyennb Tem:

Be100p 1 o11eHKa KayecTBa MUKPOIPOLIECCOPHOTO KOMITJIEKTa
Oransl npoektupoanus MIIC

VYPOBHU NIpECTaBIEHNS MUKPOIIPOLIECCOPHON CUCTEMBI
Oco0eHHOCTH IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM,
oTJiaaKa

[TpoBepka mpaBuibHOCTH MpoekTUpoBanus MIIC

Cpenctna pa3pabotku MIIC

CamocrodrenbHas paboTa CTyJeHTa

TemaTuka caMocTOATE/ILHOU PadOTHI:
UreHune U aHaIu3 JIUTEPATYPBHI.
[ToaroToBKa K TECTUPOBAHHUIO.
BrInosHeHNE KypcoBOIro MpoeKTa

IIK 2.3. OcymecTBJSAITh YyCTAHOBKY M KOH(PUTYPHUPOBAHHE IMEPCOHAJBbHBIX KOMILIOTEPOB M
NMOAKJ/IIYeHHe nepudepuiiHbIX YCTPOCTB.

HMmeTh npakTUYECKUl OTIBIT:

- YCTAaHOBKH ¥ KOH(DUTYPUPOBAHUS
MHUKPOIIPOILIECCOPHBIX CUCTEM U
MOJIKITFOUEHUS TepH(EepUITHBIX
YCTPOICTB;

Buanbi padoT Ha nIpakTHKe
YcraHoBka U KOH(pUTypHpOBaHHE
CUCTEM

[Toaxrouenue nepudepuitHbIX YCTPOICTB

MHUKPOIIPOLIECCOPHBIX

YMers:

- OCYIIECTBJIATh YCTAHOBKY U
KOH(HUTYpHPOBaHNE TIEPCOHAIBHBIX
KOMITBIOTEPOB U MOJKIIOYEHNE
nepupepuitHbIX YCTPONCTB;

- IOJITOTABJINBATh KOMITBIOTEPHYIO
CUCTEMY K paboTe;

- IPOBOJIUTh MHCTAJUISILIUIO U
HACTPOMKY KOMITbBIOTEPHBIX CUCTEM;

TemaTnka NpakTHYEeCKUX 3aHATHI

N3y4yeHne BUJOB KOMIIBIOTEPHBIX IIMH U UX XapaKTEPUCTUK
W3yuenne BUOB HHTEPPEHCOB U UX XapaKTEPUCTHK

N3y4yeHne yCcTpolCTBa U XapaKTEPUCTUK JKECTKUX TUCKOB
N3yuenne ocobeHHOCTEW pabOTHl TBEPIOTEIBHBIX MKECTKUX
JIUCKOB

N3yuenue ycrpoiictBa uU pabOThl NPUBOJOB ONTHYECKUX
JIUCKOB

N3yueHne yCcTpoNCTBA U XapaKTEPUCTUK BUICOKAPT

N3yuenne paboThl M XapaKTEPUCTUK JKUAKOKPUCTAIINYECKUX
JIACILIIEEB

N3yuenne paboOThI
CTPYMHBIX IIPUHTEPOB
N3y4yeHne BUIOB U KOHCTPYKLIUU UCTOYHUKOB M3JIY4YECHHUS JUIS
JIa3€pHBIX IIPUHTEPOB

N3ydyeHne KOHCTPYKUMH M XapaKTEPUCTUK IUIAHIIETHBIX
CKaHEpOB

N3y4eHne HOBEHIINX TEXHOJIOTUI CKaHEPOB

N3ydenue ycrpoiicTBa u pabOThI KI1aBHATypPbl

N3yuenue ycTpoiicTBa U pabOThI ONTHYECKOM MBIIIN
W3yueHne BUAOB MAHUIYJSITOPHBIX YCTPOMCTB BBOJA M HUX

U KOHCTPYKOHHU IIbC303JICKTPHUUYCCKUX
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XapaKTEepPUCTUK
N3yuenne ycTpoiCTBa U XapaKTEPUCTUK 3BYKOBBIX KapT
N3ydenue ycTpoiicTBa U XapaKTEPUCTUK CETEBBIX KapT

Brei6op panumonansHOM KOH(UTypanuu 00OpyAOBaHUS B
COOTBETCTBHUHU C PEIIAEMOM 3a1a4eit

N3yuenne nopsaka cOopku cucteMHoro oioka ITK

W3ydenne 0coOeHHOCTEW TOAKIIOUEHUs mepudepuiiHbIX
YCTPOMCTB

N3ydyeHne npuHLIKIIOB HACTpOoKku 1 0OHOBIeHUs BIOS
W3yuenue nopsaka MHCTAJUISILIMK IPOTPAMMHOTO 0OecrieueH s
KOMIBIOTEPHON CUCTEMBI

3HaTh:

- uH(popMaLIMOHHOE
B3aUMO/ICHCTBHE Pa3IMUHBIX
yCcTpoicTB uepe3 HTepHeT;

- c11ocoObl KOH(UTYPUPOBAHUS U
YCTaHOBKH ITEPCOHATHHBIX
KOMIIbIOTEPOB, IPOTPAMMHYIO
MOAJEPKKY UX paboThI;

- Kiaccuukanuto, odmue
MPUHITUITBI TIOCTPOCHUS U
¢u3nyeckre 0CHOBBI pabOTHI
nepu@epuiHbIX yCTPOUCTB;

- c1I0cOOBI MOJIKITIOYEHUS
CTaHIAPTHBIX U HECTAHIAPTHBIX
MIPOrPaMMHBIX YTUIIUT;

IIepeyennb Tem:

JucranuronHas nepeaaya JaHHbIX
NudopmanimonHoe  B3auMOJACHCTBHE
WNHureprer

[ToaroToBKa KOMIBIOTEPHOM CUCTEMBI K paboTe

Breibop panumonaneHOM KOH(Urypauuu o00OpyAOBaHUS B
COOTBETCTBHHM C peLIaeMOM 3a1a4eil

YcranoBka u KOH(UTYpUpOBaHUE IIEPCOHAIIBHBIX
KOMIIbIOTEPOB, MOAKIIOUEHHE NepruepUnHbIX YCTPOUCTB
MonepHusaiysi CpeACcTB BIYUCIUTEIbHON TEXHUKU
Knaccugukanus, o0mye NpuHIKIIBI HOCTPOCHHUS, (PU3HUECKUE
OCHOBBI paboThI nepudepuiinpix ycrporcts (I1Y)
[TporpammMHas mozaziep>kka padoTsl nepupepuitHbIX yCTPONUCTB
WnTepdeiicsl nepudepuitHbIX yCTPOICTB

BHelHue 3an10MUHAIOIUE YCTPONHCTBA

Buneonoacucremst

YcrpolicTBa BbIBOJIa MH(OpMAIMK Ha 1e4YaTh

Ckanepsl

MaHunyasaTopHbIE YCTPOKHCTBA BBOAA

[Toncucrema BBO/a-BbIBOJIa 3BYKOBOI MH(pOpMaLu
[ToakiaroueHre HeCTaHIAPTHBIX NepuepUiHBIX YCTPOUCTB

YCTPOMCTB  4Yepe3

CamocrosrenbHas paboTta CTyIeHTa

TemaTuka caMoCTOATE/ILHOU PadOTHI:

UrteHue 1 aHaNU3 IUTEPATypPhI

CocraBneHne CpaBHUTEIBHBIX TAOJIHII

Coznanue mnpeseHtanuii Ha Temy «HoBeiline nocTHxeHHs
KOMITHIOTEPHOM TEXHUKID)

[ToAroToBKa K TECTUPOBAHUIO

11K 2.4. BoisiBJISITH IPUYMHBI HEUCTIPABHOCTH Nepu(epuiiHOro 000pya10BaHus.

HMeTs npakTU4EeCKUH OIIBIT:

- BBIAIBJICHUS M YCTPAHEHUS IPUUUH
HEHCIIPaBHOCTH U cOOEB
nepudepuitHoro 000PyI0BaAHUS;

Bujabl paGoT Ha paKTHKe

BbisiBIIeHHE  NPUYMH — HEUCIPABHOCTH
o0opymoBaHus

YcrpaHenue IpUYrH HEUCIIPABHOCTH M ¢O0€eB mepudepHitHOro
000pyI0OBaHUS

nepudepuitHoro

Ymers: TemaTuka NpakTHYECKUX 3aHATHI
- BBISIBJISITH IIPUYHHBI W3ydyenne npuHLMIA TEPBUYHOW  JUArHOCTUKH  cOOEB
HeHcCIIpaBHOCTEN U cO0EB, nepugepuitHoro 000pyJ0BaHUS
IIPUHUMATh MEpPBI 110 UX N3yueHune mporpamMm AUarHOCTUKH KECTKUX JTUCKOB
YCTPAHEHHUIO; N3yuenne  cnoco0OB ~ AMAarHOCTUKM M yCTPaHEHHs
HEHCIIPAaBHOCTEN TBEPAOTEIbHBIX HAKOIIUTEIEH
N3yuenne  cnoco0OB  AMAarHOCTUKM M yCTpaHEHHs
HEHCIIPAaBHOCTEN BUJEOIOICUCTEMBI
M3yuenne  cmoco0OB  JMAarHOCTUKM M YCTPaHEHHMs
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HEHCIPABHOCTEW NPUHTEPOB

3HaTh:
- IPUYUHBI HEUCIIPABHOCTEH U
BO3MOXKHEIX COOEB;

IIepeyennb Tem:

Okcrryaranus nepudepuitHbIX yCTpOHCTB
[Tpodunakruueckoe o0cIty>)KrBaHue nepupepuitHoro
o0opyI0BaHUs

HeucnpaBHOCTH CpeACTB BBIYMCINTEIBHON TEXHUKU
HeucnpaBHOCTH KE€CTKUX UCKOB

HeucnpaBHOCTH TBEpAOTENbHBIX HAKOIIUTENIEH
HeucnpaBHOCTH BHI€0TIOICUCTEMbI

HeucnpaBHOCTH IPpUHTEPOB

YcrpaHeHMe  HEUCNPAaBHOCTEW CPEACTB  BBIUHUCIUTEIIBHOMU
TEXHUKHU

CamocrosrenbHas paboTta CTyIeHTa

TemaTtuka caMocTOATE/ILHOU PadOTHI:
UrteHue 1 aHaNU3 JIUTEPaTypPhl
CocraBneHre CpaBHUTEIBHBIX TAOJIHIT
Pelienne BapuaTUBHBIX yNpaKHEHUN
[ToaroroBka K TECTUPOBAHHIO
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