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Pabouas mporpamma coctaBieHa B COOTBETCTBUH ¢ OOpa3oBaTeIbHBIM CTAaHAAPTOM BBICIIETO 00pa-
30BaHMs HanuoHanbHOro MccienoBaTelbekoro siaepHoro yHusepcurera « MWDKy no nHanpasie-
HUto oaroToBku 11.03.04 «DnekTpoHNKa U HAHOAIEKTPOHUKAY MPOoduis moAroToBku «IIpombimi-
JICHHAs HJIEKTPOHHUKAY.

1 llesin ocBOEHUS Y4eOHOI JUCIMILIIUHBI

OCHOBHBIMHU TIEIISIMHU KypcCa SIBIISIFOTCS:
- BBIpaOOTKA y CTYJICHTOB MPEICTAaBICHIE 00 HHKEHEPHOH MOTrOTOBKE;
- TEOPETUYECKOE M MPAKTHYECKOE U3yUYCHHE COBPEMEHHBIX MUKPOIIPOLIECCOPOB U
MUKPOKOHTPOJIICPOB, MPUMEHSIEMBIX B YCTPOHUCTBAX aBTOMATHKH, JIEKTPOIIPUBOJIA 1
pPOOOTOTEXHHUKE.

2 MecTo y4eOHOIl TUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

B cooTBeTcTBHM € KpeAMTHO-MOIYJIBHONW CHCTEMON MOATOTOBKU OakanaaBpoB IO HarpaBiie-
Huto 11.03.04 «OnexkTpoHHKa U HAHORJIEKTPOHUKA» JaHHAs yuyeOHas IUCLUUILIMHA BXOJUT B Bapua-
TUBHYIO 4aCTh OCHOBHOTO pa3jiesa 00s3aTeilbHble TUCIUILIUHBI.

JUJ1st yCHenrHOro OCBOSHHS Kypca y CTYACHTA IPH MOJyYSeHHH MTPEIIISCTBYIONMIETO 00pa30oBaHus
JOJKHBI OBITH CHOPMUPOBAHBI KOMIIETEHIIUU B Pe3yJIbTaTe U3yUeHHs! TUCIIUILINH:

«TeopeTndeckue OCHOBBI AIEKTPOTEXHUKNY,

«TBepaoTenbHas 3IEKTPOHUKA,

«DJIEKTPUYECKUE MALLIUHBDY,

«MarHuTHbIE 3JIEMEHTBI JICKTPOHHBIX YCTPOMCTBY,

«MHUKpOIPOUECCOPHBIE YIIPABISAIONIUE YCTPOUCTBAY,

«OCHOBBI IPe0OPa30BATEILHON TEXHUKH.

OO1enHKeHepHble HaBBIKM, MOJyYEHHBbIE NPU H3y4YeHUU Kypca «MHKpOIpolecCOpHbIe
YIIPaBIISAIOLINE YCTPOHCTBa», HE TOJIBKO MOBBIIAIOT OOLIENPO(EeCCHOHANBHBIA YpOBEHb 00ydaro-
IIerocsi, HO U HEOOXOJUMBI ISl MCIOJIb30BaHUS B IpOLIECCe M3Yy4eHHs OyIyIIMX CHEelHalbHbIX
JUCLUILUINH.

JucnumimHa « MUKpOIIPOLIECCOPHBIE YIPaBIISAIONINE YCTPOMCTBAa» U3ydyaeTcs Ha 4 Kypce B
8 cemecTpe. YKa3aHHas JUCHMIUIMHA SIBJISETCS OJTHOW M3 BaOXKHEWIIMX M UMEET KaK CaMOCTOSITENb-
HO€ 3Ha4YeHHe, TaK U sBisieTcs 0a30i JIs MOATOTOBKM OakallaBpoB JaHHOIO HarmpaBieHus. JlaHHas
JMCLHUIUIMHA TO3BOJsIET chOpMUPOBATh 3HAHMS, HEOOXOAUMBIE B MPO(PECCHOHANBHOM eATeNbHO-
cTH OakaaBpa.

3. Illianupyemble pe3yJbTaThl 00yUeHHsI 10 YUYeOHOH AUCHUIINHE U UX COOTHOILIEHHE ¢
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpPaMMbI

3.1. Ilnanupyemblie pe3yjbTaTbl OCBOEHHMsI 00pa30BaTe/IbHON NMPOrPAMMBbI, OTHOCAILIMECH K
Y4eOHO# JTMCIUIIIHHE

CornacHo paboueMy yueOHOMY IJIaHy HampaBleHUs, B (GOPMUPOBAHUM KOMIIETCHIIUN, KOTO-
PBIMH JIOJDKEH 00J1a/1aTh CTYACHT B Pe3yJIbTaTe OCBOCHUS COJEPIKAHUS JUCIUTUIHHBI «MUKpPOTIpO-
[IECCOPHBIC YIPABISIONINE YCTPOMCTBAY, YUACTBYIOT AUCIHILINHEL, IEPEUYeHb KOTOPHIX MPUBEIEH B
Tabauie 1.



Tabmuua 1 - KommereHuuu, peanusyemble MPU M3YYEHUU TUCHUIUTMHBI «MUKPOIPOIECCOPHBIE
YIpaBIIAIONUE YCTPOUCTBAY U TUCIMILIIMHBI, HAlIpaBJICHHbIE HAa (OPMUPOBAaHUE ITUX KOMIIETCHLIUH

Kon DopmyJIHpOBKa [IpenmectByromnue OnnoBpemeHHo [Tocnenytromue
KOMIIe- H3y4yaeMble
KOMIICTCHITUH JUCIATLINHEL JHACIHATIIHHEI
TCHIIUHU JUCIATLINHEI
1 2 3 4 5
CHOCOOHOCTBIO yuHTHIBaTh | UH(pOpManmoHHbIC [Ipennumiomuas
COBPEMEHHBIE TEHJEHIUH | TEXHOJIOTUH MpaKTHUKA
pa3BUTUSA  JJIEKTPOHMKH, | Marepuansl  JJeK- Hrorosas rocy-
W3MEPUTEIIbHOM U BBIYUC- | TPOHHOW TEXHUKU JlapCTBEHHas art-
JINTEIILHOM TEeXHUKU, HH- | DU3ndeckue OCHO- TecTalus
(hOpMAITMOHHBIX TEXHOJIO- | BBI AJICKTPOHUKH
ruii B cBoeil mpodeccno- | Hanosnexkrponuka
HaJIbHOH JIeSITEILHOCTH OCHOBBI ~ TEXHOJIO-
TUU  DJIEKTPOHHOM
KOMIIOHEHTHOM Oa-
3BI
Mukpomnpoiieccop-
HbIC YIIPABJISIOIINE
OIIK-7 yCTpPOUCTBA

CwiioBbIEe TIOJIYIPO-
BOJIHUKOBBIE KJITFOUH
Teopernueckue oc-
HOBBI HMH(OpMAIIH-
OHHOM TEXHUKHU
Mertoabl u cpeacTa
npeoOpa3oBaHUs
uHpopMaun
VYuebHO - wuccuaeno-
BaTeNnbCcKas paboTa
CTYICHTOB

Hayuno - wuccneno-
BaTenbCKas paboTa
CTYJCHTOB




3.2. Ilnanupyemblie pe3yabTaThl 00y4eHHUsI 10 y4eOHOH TUCHHUIINHE

Juctummnapusie yactu komrnereHuil 11K-5, I1IK-6 u TpeboBaHus K KOMIIETEHTHOMY CO-
CTaBy KOMIIETEHLIUI NPUBEIEHBI B Ta0nuLe 2.

Tabnuna 2 — AucuuninuHapHas KapTa KOMIIETEHIIUN 1 TpeOOBaHUs K UX KOMIIETEHTHOMY COCTaBy

Kon q)OpMYHI/IpOBKa“ TepeueHp Buib! c
KoMmIIe- DopmyIHpOBKa JUCIUIIIMHAPHON . yueGHOi peACTBa
TEHIUU KOMIIETEHIINHU YaCTH KOMIIETEH- foxasateiien OLCHKH

TP V]I paboThI
005051
1 2 3 4 ) 6
CnocoOHOCThIO CnocoOHOCTHIO 3HaTh!: Jlekuun YcrHblit
IIPEACTABILATL AACK- | IPEACTABIATH 31 - 3narp apxu- MpaxTu- onpoc
BaTHYIO ~ COBPEMEH- | aNeKBATHYIO  CO- | TEKTYPY — MHKPO- | ...
HOMY YPOBHIO 3Ha- | BPEMCHHOMY O9BM wu wMukpo- SAHSTIS )
HUWA Hay4YHYIO Kap- | ypOBHIO 3HAaHUM | IPOLECCOPHBIX CHU- Otuérel
TUHY MHpa Ha OCHO- | HAYYHYIO KapTH- | cTeM; cTpykTypa | Jlabopa- 110 11a6o-
B€ 3HAHUI OCHOB- | HY (hbU3UKO- | MUKPOIIPO- TOPHBIC PaTOPHBIM
HBIX MOJIO)KEHUM, | MATEMAaTHYECKUX | LIECCOpa; CTPYKTY- | 3aHATHSA U IpaKTH-
3aKOHOB M METOJOB | IPOLIECCOB, MPO- | pa KOMaHJ U HUX | CpC YCCKHUM
€CTECTBEHHBIX HAyK | TEKaloLUX B pa3- | o0paboTKa; HMHTEp- paboram
Y MaTE€MaTUKHU JUYHBIX YCTpOW- | peiic ~ MHKpOIpO-
CTBaX DHEPreTu- | Ieccopa; po-
YECKON 3JIEKTPO- | rpaMM-HO- Ox3amen
HUKH anmnapaTHble cpe-
CcTBa OOpamieHus K
BHEIIHUM YCTPOW-
CTBaM; MarucTpaiu
KOHTpoJie-pa; MOJ-
CUCTEMBI  MAMSTH
OIK-7 MUKpPOIIPOIIECCOp-
HOTO  KOMIUIEKCa,
MoJicucTeMa BBOJIa-
BBIBOJIA MUKpO-
MIPOLIECCOPHOTO
KOMIUIeKCa; -

pO-aHaJIOTOBBII
npeoOpazoBarTenb
aHaoro-nu(ppoBoOn
npeoOpa3oBareb;
COMPSIKEHUE c
MHKPOIIPOIIECCOP-
HBIM KOMIIJIEKCOM,
NOJICU-CTEMa  TIpe-
PBIBAHUA, IIoacCHu-
cTemMa MpsiMoro JI0-
CTynma K TIIaMsTH;
CTPYKTypa COBpe-
MEHHBIX  MHKpPO-
MPOIIECCOPOB U OJI-
HOKPHUCTAITBHBIX




MHKpO-OBM;
CpaBHUTENbHAs Xa-
paKTepucTUKa
MUKpo-OBM g
pa3iauyYHbIX  00ia-
CTEel NPUMECHEHUS;
OCOOCHHOCTH  JKC-
IUTyaTaluu M cep-
BHUCHOTO 00CTYyXu-
BaHMUS MHUKPOIIPO-
L[ECCOPHBIX cu-
CTEM.

YmMmern:

Y1 - VYmers ocy-
HIECTBIIATE  cOOp,
00paboTKy, aHau3
U CHUCTEMaTHU3AINIO
Hay4HO-
TEeXHUYECKOH  HH-
¢dopMmaruu no Teme
HCCIICIOBaHHUM;
u3y4aTh CICIHAIIb-
HYIO JIUTEPATypy H
ApYryro  Hay4HO-
TEXHUYECKYI0 HH-
dbopmariuto, Jo-
CTHXKEHUS  OTede-
CTBEHHOW M 3apy-
OeXHOM Hayku W
TEXHUKH B 00JIacTH
YCTPOMCTB MHKpPO-
MPOLECCOPHOI
TEXHUKH;  TPOBO-
JIATH JKCTIepHU-
MEHTaJbHbIE  HC-
CIIENOBAaHUA O0O0Bb-
€KTOB  MHUKPOIIPO-
[IECCOPHOW TEXHU-
KM C LETBI0 UX MO-
Jep-HU3alud WA
CO3JlaHUs  pelle-
HUH,  COCTaBIISTH
ONHUCaHUsi MPOBO-
JIMMBIX HCCIIEI0Ba-
HUH, TOTOBHUTb
JNaHHBIE JJIs1  CO-
CTaBJIEHUsA  OT4e-
TOB, OO030pOB W
JIpYyro JOKyMEH-
Taluy; BBITOJI-
HATb MaTeMaThye-




CKOE MOJICITHPOBa-
HUE CTPYKTYP,
puOOpPOB WITH
TEXHOJIOTUIECKIX
MPO-1IECCOB C IIe-
JBI0  ONTUMH3AIUU
UX  IapaMeTpoB;
Yy4acTBOBATh B
POCKTHPOBAHNUH,
KOH-CTPYUPOBAHHUH
U MOJICPHHU3ALIUU

pudopoB 51
YCTPOMCTB MHKPO-
MIPOLECCOPHOI
TEXHHKHU Ha CXEMO-
TEXHUYECKOM u
AJIEMEHTHOM

ypoBHE; pa3paba-
TBIBATh MPOCKTHYIO
u pabouyo TEeXHU-
YEeCKYI0 JOKYMEH-
Tanuo, oGopmMIITh
3aKOHYEHHBIC
Hay4HO-
UCCIIE/IOBATEIb-
CKHUE M TPOEKTHO-
KOHCTPYKTOPCKHE
paboTHI.

CYIIHOCTh TpOIleC-
COB, MPOTEKAOLINX
B Pa3IUYHBIX
YCTpPOMCTBAaxX 3HEp-
TEeTUYECKOM  DJIeK-
TPOHHUKU;




3.3. CooTHOLIEHUE UVIAHMPYEMBIX Pe3yJbTATOB 00y4YeHH sl 110 Y4eOHO! TUCHUIJIMHE U Pe3yJb-
TATOB OCBOEHHS 00Pa30BaTeIbLHOI NPOrpaMMBbl

Tabaua 3

Ili1anupyeMblid pe3yJibTaT 0CBOEHHsI 00Pa30BaTeIbHON NMPOrpaMMbl, OTHOCS LM ECSH K yue0-
Hoii qucuumiaude (IP OI)

OIIK-5; B15




4. CTpyKTYypa M coiep:kaHue y4eOHOH U CHHUIIIMHbBI

OO0mas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBIsIeT 5 3adeTHhIX equaui, 180 wgaca.

Bupl yueOHO# 1eITebHOCTH,
BKJIFOYAsi CAMOCTOATENbHYIO pa-
00Ty CTYZIEHTOB U TPYJOEMKOCTb

§ (B vacax) @opMsI Te-
Q
5 Hazpanwme pa3gena yueObHOH ? 2 = Kymero
o) 5 o ) < KOHTPOJIA
= JTUCLIUIUTHHBL = o = 2 =
S 5] = 2 = c yCIIeBacMO-
W O 3l = § S| 5 E o 8 cTH
£ | | 55| 23| &8¢
= | 58| 98| 8&
E |2 |2
@)
1 2 4 5 6 7 8 9
1 Muxkpocxemsr LHAIT u ALIIT ! 1-3 2 1 - 18 I31,T1
2 | DnemenTHas 6a3a 7 4-6 9 1 5 18 132.T2
MHKPOIIPOIIECCOPHBIX CHCTEM ’
[IporpamMMHble uHTEpPECH
3 MHUKpPOIIPOLIECCOPHBIX CUCTEM | [ 7 2 1 2 18 T3
Apxutexktypa SCADA-
4 | crcrem 7811 2 | 1 2 18 T4
5 | [IporpammupoBanue MHKpPO- )
npotteccopos STM 7 |12-16 | 2 1 2 18 T5
[IpomblllIEeHHBIE M BCTpau-
6 | paemrre MHUKpOKOHTposutepsl | 7 | 17-18 | 2 1 - 18 T6
Analog Devices

[Ipumeuanue: T — tecToBast pabora, K— KOHCIIEKT caMOCTOSATENbHO H3y4aeMOro MaTepHaia.
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1.1 Kanenaapuslii miian kypca « MUKponpoueccopHbie ynpasJisiioliiue ycTpoiicTBay (7 cemecTp)

AyIMTOpPHBIE 3aHATHUS CamocrosiTesibHast padora
1 1 1 > <
[<P] =] = = U >
" o x S8z g2z 5 Z 2
= = 2 g = 2 -5 22 =] 2= = =
= & = > © g 2 0 2 S = © = &
= o= = = s = 3 9 =¢ =
= = g = S $3¢s « =28 | srF|l o%| 88 =
E = ;; E; h§§ 8 = = 2 = = s S E% g
= E =z S = 2= =82 525 £E8 | g&| =
= | A% | g% | §E" | £zB|EEZ|Z:z|3%| &
(=" et [=]
= = 22 | EES |EE€|E”| &8 | &
= S SE = |ES =& = = S
= = = = = as! =
1 2 3 4 5 6 7 8 9 10
1 1, TPl 0,5 yaca
2 4ac. luac
2 2, TIP1 0,5 gaca
2 4ac. luac
3 T2, TPl 0,5 yaca
2 4ac. luac
4 13, TPl 0,5 yaca
2 yac. luac
5 T4, IP2 0,5 yaca
2 yac. luac
6 15, I1p2 0,5 yaca
2 4ac. lgac
7 TI6, 11p2 0,5 gaca
2 yac. luac
8 7, Ip2 0,5 gaca
2 4ac. lgac
9 7, IP3 0,5 yaca
2 4ac. lgac
JI8 I1P3 JIP1 ()
1 ] ]
0 2 yac. lyac 2 yaca 0,5 =aca
11 JI8, I1P3 JIP1(),
2 yac. luac 2 Jaca 0.5 =aca
12
JI9, I1P3 JIP2 (), 0.5 waca
2 yac. lyac 2 yaca
13 J19, I1P4 JIP4 (1),
2 yqac. luac 3 yaca 0,5 aca JIP4,
3 ygaca
14 JI10, I1P4 JIP4 (11),
2 4ac. luac 3 yaca 0.5 =aca
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15 JI10, [1P4 JIP4 (1), 0.5 waca
2 4ac. luac 3 yaca
16 JI11, [1P4 JIP4 (11), 05 waca
2 4ac. luac 3 yaca !
17 Jil, IIP5 0,5 yaca
2 4ac. 24aca
18 JI18, 0,5 yaca
2 gac
S 2
:g E 38 0 18 9 12 4 10 11 5
AyoumopHuvle 3anamus (8 uac.)— 54. CPC — (8 yac.)— 51.
O0o3HaueHuA:

JI - nexumonHoe 3anstue, [IP — npaktuueckoe 3anstue; KP — kypcoBas padora;

JIP(I), (IT) —mabopartopusle 3austus A [ u Il moarpynn cTyaeHTos;

T - TecToBas pa60Ta, MMPOBOAUTCS BO BPEM: JICKIIUOHHBIX 3aHHTHI>i;

K — KOHCIIEKT 10 caMOCTOSITETLHO pacCMAaTPUBAEMOMY TEOPETUUECKOMY MaTepHaiy.

P — pedepar no Teme, KOTOPYIO BBLAAET MPENOJABATENb.

1.2 Coneprxanue 3aHATHII 0 Kypcy « MUKPONPOIECCOPHBIE YIPABJISIOIINAE YCTPOCTBA»

Z 7 E
E § 5 TeMbl JIeKIMOHHBIX 3aHATHH (384.)
) :-1 5
= =
1 2 3 4
1 2 J1 Muxkpocxemsr [TATT
2,3 4 J2 Muxkpocxemsr AL
4 2 JI3 HexoTtopbie s1eMeHThl KOMOMHALMOHHOW JTOTUKH: IIM(PATOPHI U Jie-
U PaTOPhl, MyJIBTUIIIIEKCOPBI U JEMYIbTHILIEKCOPHI.
5 5 JI4 OCHOBHbBIE IPUHIMITBI AHATOTO-LU(POBOTO U IUPPO-aHATIOTOBOTO
npeoOpazoBanms. Xapakrepuctuku UMC ALIIT u TIATL
6 2 JI5 [TonynpoBonHukoBas namsate. Mukpocxems! namsitu ROM, PROM,
EPROM, EEPROM, FLASH. AnpecHoe npoCTpaHCTBO U aJpecanus
JI6 O06o0011eHHast CTPYKTYpa MUKPOIpoIieccopa. Y CTpOWCTBO yIpaBJICHUS.
7 2 OnepanmoHHOE yCTPOHUCTBO. MUKPOIIPOIIECCOPBI HA OCHOBE CXEMHOM U
IIPOrpaMMHOM JIOTUKH. [[pMHIMIIBI MUKPOITPOIpaMMHOT'O YIIPABJIEHUS pa-
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6otoit Mukpompoieccopa. [Tamsate Mukponporpamm. CucremMa KOMaHI.
Muxkponporeccopsl ¢ nosHbiM Hadopom koman (CISC) u cokpatieHHbIM
Habopom komang (RISC). Beimoanenne koman i Mukporpoieccopa. Op-
raHu3anys KoHBenepa. BcTpoeHHas Kani-namsTs.

8,9 4 JI7 Muxpomnpoueccop STM32
JI8 Conpsxenne STM32 ¢ BHemIHeH maMsThIo porpamMM. CHHXPOHHU3AITUS
paboThl MUKPOTIPOLIECCOPA: BPEMEHHBIE IUarpaMMbl CUTHAJIOB CHHXPOHHU-
10,11 4 3aIlMi; MAIMHHBIA TaKT ¥ MAIIMHHBIA [TUKJI. BpeMeHHbIe auarpaMMbl 00-
palleHus K BHEITHEH MaMSTH.
JI9 BapuanTs! moctpoeHus cuctemsl Ha ocHoBe STM32. Pabora B pexxume
12,13 4 npepsiBanus. Pabora B pexxume npsiMoro aoctyna K namsatu. [logkmoue-
HUE BHEITHUX YCTPOWCTB BBOJIA/ BHIBOJIA.
1415 4 JI10 Cucrema komana STM32. Tunel onepanaoB. Buasl agpecanun. Ac-
' ceMOJIephI 1 Kpocc-acceMOIepBhl.
16.17 4 JI11 OnHOoKpHUCTaNIbHBIE MUKPOKOHTpOIIEpbl. O030p COBPEMEHHBIX MUKPO-
' KOHTpoJsuiepoB. ['apBapickas apxurekrypa Mukpo-2BM.
JlaGopaTopubie padoTsl (164.)
10,11 4 JIP1 Nzyuenne ALIIT mukpomnpoueccopa.
12,13 4 JIP2 Nzyuenne L{AII mukpomnpoueccopa.
14,15 4 JIP3 N3ydenue mporpaMMHOil Mojienu Mukpomnpoueccopa STM32.
16.17 4 P4 [IporpaMMupoBaHye BEIYUCTUTENBHBIX (DYHKIIUN B MUKPOIIPOLIECCOPE
STM32.
Tembl npakTHyeckux 3ansaTu (184.)
1-4 4 I1P1 N3yuenune cumynstTopa MuKpokoHTposuiepa ADUC812.
5-8 4 I1P2 W3yuenue oTnanouHoM 1aTel MUKpOKoHTposuiepa ADUC812.
9-12 4 I1P3 Pabota ¢ mporpaMMHBIM CUMYJIATOPOM MUKpOKOHTpoJuiepa ADUC812.
i PaGota ¢ MOHUTOPOM H KPOCC-OTJIATYUKOM MUKPOKOHTpOIIIepa
13-16 4 I1P4 ADUCS12.
17 2 IP5 N3yuenne paboThl BCTPOEHHOT'O aHAJIOTr0-IIM(PPOBOro npeodpazoBaTens

MuKpokoHTposutepa ADUC812.

2 OBPA3OBATEJ/IBHBIE TEXHOJIOI'HH

[Ipyn peanmszanuu nporpamMmbl AUCHUIUIMHBL «MHKPOIIPOIIECCOPHBIE YIPABISAIOIINE YCTPOU-

CTBa» HUCIOJB3YIOTCS pa3InIHbIE 00pa30BaTeIbHBIC TEXHOJOTHU. AYIUTOpPHBIC 3aHATHS (72 Yac)

IIPpOBOAATCA B (bOpMC JICKHUOHHBIX, TPAKTUYCCKUX U na60paT0pHHx SaHHTHﬁ, a TaKKC ayJUTOPHBIX

KOHcyHBTaLII/Iﬁ K KprOBOfI pa60Te. I[J'IH KOHTPOJIA YCBOCHUA CTYACHTAMH Pa3AcCiioB JaHHOT'O KypcCa

MIPUMEHSIOTCSI TECTOBBIC TEXHOJIOTHH: Ha Kadenpe Gopmupyercs cnenuanbHbii 6ank KNUM.

CamocrositenpHass pabota crtyneHtoB (108 wac) mompazymeBaeT mona coOOM paccMOTpEHHE

y4eOHOro JIEKIIMOHHOTO MaTepualia ¢ MCIOJIb30BaHHEM PEKOMEHIYyeMOI JUTepaTyphl AJs MOATO-
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TOBKH K TecTaM, MOJATOTOBKY K J1JaOOpPaTOpHOMY MPAaKTUKYMY, COCTaBJI€HHE KOHCIeKTa. Bunel ca-

MOCTOSITEIbHOI paboThI U UX TPYIOEMKOCTh OMHMCAHBI B 1. 5.3.

JI1st OBBILIEHHsT YPOBHS 3HAHUN CTYACHTOB IO Kypcy «MHUKpPOIIPOLIECCOPHBIE YIIPABIISIO-

II1€ YCTPONCTBa» B TEUEHUE CEMECTPA OPraHU3YIOTCS KOHCYJIbTALMM INpEnogaBaTesell (COrIacHo

rpaduky KoHcynpTanuii kadeapsl «lIpoMbllieHHas 3JI€KTPOHMKA» Ha BeCceHHUM cemectp). Bo

BpEMA KOHCYJIbTallUOHHBIX 3aHSATHI:

- MPOBOJUTCS OOBSICHEHHE HEMOHSITHBIX IS CTYJICHTOB Pa3/ieJIOB TEOPETUIECKOTO Kypca;

- Pa3BACHAIOTCA aJITOPUTMBI pCUHICHUA 3a1a4;

- IPUHUMAIOTCA 3aJ0JDKCHHOCTH 110 IIPAKTUYCCKUM pa60TaM U T.AO.

2.1 JIaGopaTopHbIii NPAKTHKYM 10 Kypcy « MHKpPONpOIeccOpHbIe YIPaBIAIOIINE
ycrpoiicTBa» (7 cemecTp) — 16 yacon

Henensa ce- Pasnen
MeCTpa C yue- Kypca, 11o- Meponpusrtue 110 Texy-
TOM JIeJICHUS DPSIKOBbIii Ha3zBanue naGopaTopHoil paboThI IEMY ayIUTOPHOMY
TPYNIBL HA IBE | gomep pa- KOHTPOJIKO 3HAHUH
HOATPYIIIIBI 00THI
1 2 3 4
N3yuenne apuMeTHKO-T0IrHYECKOro Onpoc 1o KOHTPOJIb-
10-11 JIP1 cTpoiictBa (AJIY) Mukporpoieccopa
yerp porpon pa- HBIM BompocaM K JIP
1913 H3ydyenune cnoco6oB npuMeHeHus gemudpa- | Onpoc mo KOHTPOJIb-
- JIP2
TOPOB B MUKPOIIPOLIECCOPHBIX CUCTEMAX. bIM Bompoca K JIP
N3yueHune nporpaMMHOI MO/I€H MUKPO- Omnpoc 1Mo KOHTPOITb-
14-15 JIP3 nporeccopa KP580BMSO0.
HBIM BompocaM K JIP
[TporpaMMupoBaHUE BEIYHACITHTEITBHBIX Omnpoc 1o KOHTPOIIb-
16-17 JIP4 ¢yukumit B Mukpomnpoueccope KPS80BMSO.

HBIM BompocaM K JIP

IToaroToBIE€HHOCTH CTYJACHTA K BBIITIOJIHCHHUIO J'Ia60paTOpHBIX paGOT OCYIICCTBIIACTCA ITYTEM

YCTHOT'O OITpOCa (HO KOHTPOJIBHBIM BOIIPpOCaM METOAUYCCKOTO MMOCOOUS K BBITTOJIHECHHIO na6opa—

TOPHBIX padoT).

2.2 CamocrosiTejabHas padora — 108 yac.

2.2.1 Bwuabl caMOCTOATEILHOH PadoThI, TPY10EMKOCTh
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O06beM camocTosTeNbHOM paboThl 108 "aca, B CBS3H ¢ YeM CaMOCTOSITEIbHBIE 3aHATHUS
JOJKHBI OBITH pa3HOOOpa3Hbl U MHOTOTrpaHHbl. CTyJ€HTaM MpeaaraeTcsi BHIIOIHUTD 3 J10-
Manraue paboThl, HaMKUCaTh pedepar Mo OJHON U3 mpeiaraeMeix TeM. Kpome Toro, B camo-
CTOATEIbHYIO PabOTy BXOJUT MOJATOTOBKA K J1a00pAaTOPHBIM, TPAKTUUECKUM 3aHSITHUSIM; 1101
rOTOBKA K cJ]aue 3a4eTa U dK3aMeHa.

Jlomaninue paboTtsl (42 4.).

Cpoxku caauu,

TpynoeMKoCTb, N
HeJeJs ce- Tembl JOMALIHUX 3aJaHUMH
yacel
MecTpa
1 2 3
3 14 B3aumHoe npeobpazoBaHue yncen pa3aIudHbIX CUCTEM
CUMCIICHHUSI.
6 14 Apudmernueckue onepanuu HaJl ABOUMYHBIMUA YUCIIAMH.
9 14 Oneparnyu mpeodpa3zoBaHus IBOUIHO-ECATUIHBIX YH-
CellL.
Pedepatsr (16 4.).
Cpoxku cnauu, TpynoeMkocTb,
HeaeJs ce- Yacel Tembl pedepaToB
MecTpa Ha 1 pedepar
00630p coBpeMeHHbIX UMC nonmynpoBoJHUKOBOM amsi-
1, FLASH-kapt u SSD.
HNMC nporpammupyemoit toruku: [IJIM u IIJIUC. Xa-
PaKTEpPUCTUKH, UCIIOJB30BAaHUE U IPOTPAMMHUPOBAHHUE.
00630p COBpeMEHHBIX MEPCIEKTUBHBIX 32- 1 64-
pa3psAHBIX MUKPOIPOLIECCOPOB PA3IMUHBIX (UPM-
usrorosutenen. Ix cpaBHUTENbHAS OLIEHKA 10 COOTHOIIIE-
HUIO «11€Ha—TPOU3BOJUTEIBLHOCTDY.
Muxkpoxontposutepst ¢pupmer Intel, Motorola, Analog
16 16 Devices, Texas Instruments, MicroChip, Siemens.

Cucremusle untepgeiicst MII-cucrem.

CoBpeMeHHbIE KOMMYHUKALIMOHHBIE HHTEP(EHCHI.

KOMMYHI/IKaI_[I/IOHHBIC MUKPOKOHTPOJUICPHI.

CucreMsl PCAJILHOIO0 BPpEMCHHU.

HepCHeKTI/IBHHC IMPOMBIIIJICHHBIC KOHTPOJUICPBI IJI aB-
TOMATHU3alUN CUCTEM JSJICKTPOITPHUBO/JA.

[Tudposas o6paboTka HH(POPMAIIHH.

[{udpoBble cUTHATBHBIE TIPOIECCOPHI PABITUYHBIX QUPM-
MIPOU3BOAUTENEH.

[ToaroToBKa K BBITTOJIHEHHUIO U 3aIIUTE J1a00pAaTOPHBIX PadOT, K JICKIIMOHHBIM M ITPaKTHIe-
CKUM 3aHATHUIM — 16 4.
IToaroroBka K caade sk3aMeHa — 8 4.

2.2.2 TIpomMe:KyTOYHBbIH KOHTPOJb YCII€eBAEMOCTH

2.2.2.1 [loocomoska Kk mecmogulm pabomam

Tembr TectoBbix pabor T1-T2 mpuBenenst B m 5.3.1. IIpumepsl TECTOBBIX 3aqaHUN TPE-
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CTaBJIEHEI B II. 6.2.

2.2.2.2 CamocmoamenbHo usydaemvlii Mamepuai meopemuyeckoeo Kypca

[Tpr MOATOTOBKE CTYACHTHI JOJKHBI HCIIOIB30BATh KaK YISOHYIO JIMTEPATYpPY, TaK U Mare-

puansl cetu Internet. Pecypcbl MUpOBOM C€TH IO3BOJISIOT CTYJEHTaM Pa3BUTh HABBIKM IIOMCKA He-

00x0MMOi HHPOPMALIHH.

WRNNRNNRNNMNNNNRPERPRERER R R R R R
COOXONOPUTRWNPFPOOXONDOTRAWN

©CoNoA~wWNE

POoOO0oONoO TR WDNE

7 BOITPOCHI AJ51 CAMOKOHTPOJIA

B 4em oTiMuus cyMMaropa U mojaycymmaropa.

Ha3nauenue cxeMbl yCKOPEHHOT0 IepeHoca.

Oyukuuu AJIY.

Uemy paBHA €MKOCTb a/IpECHOIO IIPOCTPAHCTBA IIPU Pa3psAHOCTH IKHBI aapeca 11.
Ha3nauenue u BO3MOXXHOCTH UCIIOJIb30BaHUS 1IN (PATOPOB.

Uro Takoe «kapTa maMsTU» U JUIs YEro OHA UCHOJIb3YETCs.

UTo Takoe «WIOKaJIbHBIN apec.

Urto Takoe «0a30BbBIN apecH.

B 4em oTiMune MUKpOIIPOLIECCOPOB HA OCHOBE CXEMHOM M MPOrPaMMHOM JIOTHKHU.
UTto Takoe «MUKpOOIEepaLns».

Yro Takoe «MMUKPOKOMaHAA».

UYro Takoe «MUKPOIIPOTrPAMMBI».

HenocraTku MUKpOIpo1ecCOpoB ¢ (PUKCUPOBAHHBIM HAOOPOM KOMaH/I.

I'nie pacnonaraercs cuctemMa KOMaH]l MUKPOIIPOLIECCOpa.

Kakue «peructps ob1ero HazHaueHus» umeeT MIT 8080 u a5 uero OHU UCHOIB3YIOTCS.
Hasnauenue peructpa SP.

Haznauenue perucrpa PC.

[TocnenoBarenbHOCTh BEIOOPKH KOJ1a KOMaH/AbI U3 TaMsITH.

Ocnosnble rpynnsl komana MIT 8080.

YT0 Takoe «IIpEepBIBAHUE.

Yro Takoe «3axBaT LINHBI».

Kaxkue curnanst ucnonb3yer MIT 8080 mpu oOpalieHnu K BHEITHEMY YCTPOMCTBY.
[ToHsiTE MAILIMHHOT'O TaKTa.

ITongaTue MamMHHOIO IIUKIIA.

Tunsl MmammHHEBIX UKI0B MIT 8080.

Buaer UMC namsaru.

Tunsl onHOKpaTHO nporpammupyemsix 113Y.

Turbel MHOTOKpaTHO nepenporpammupyemMsix 113Y.

Tunst UMC O3Y.

Hocrouncra n Hegoctatku UMC Flash-mamsita.

8 BOITPOCHI K OK3AMEHY

Cuctemsl cuncnenns. BzanMabie mpeoOpa3oBaHusl YHCE pa3TMIHBIX CHCTEM CUHCIICHUSI.
@®opMbI ITpeICTaBICHHs YUCET B MUKPOIIPOLIECCOPE.

JlBonuHas apudmerrka (aIropuTMBbl CIOXKEHHUS U BHIYUTAHUSA)

JIBonyHast apupmMeTHKa (aIrOPUTMBI YMHOKEHHS)

JIBonuHas apudmeTrka (aIropuTMBbI JEICHUS)

Haznauenue 1 GyHKIMOHHPOBAHKE MPHOPUTETHOTO MK paTopa

Haznauenne u pyHKIImOHMpOBaHME aemudparopa

Haznauenue u GyHKIMOHHPOBAHUE MYJIbTUILIEKCOPA

Haznavenue u pyHKIIMOHUPOBAHKE IMUHHOTO (DOPMUPOBATEIS
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10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22,

23.
24,
25.
26.
217.
28.
29.

30.

Xapakrepuctuku UMC nonynpoBoiHUKOBOM NaMsITH

Craruueckue O3Y

Hunamuueckue O3Y

[Tamsars EPROM

[Tamsate EEPROM

[Tamsars FLASH

AnpecHoe pOCTPaHCTBO U aJpecarus

OO6o001IeHHas CTPYKTypa MHUKpoIpoleccopa. YCTpoilcTBo ympaBieHus. OnepanuoHHOE
YCTPOMCTBO.

Mukpormnpoiieccopbl Ha OCHOBE CXEMHOM M MpOrpaMMHON JIOTUKH. [IpMHIUIBI MHKpOIpO-
rPaMMHOTO yIpaBiieHUs: padboToil Mukporpoieccopa. [lamars mukpomnporpamm. Cucrema
KOMaH/.

Mukporpoueccop 8080. Ctpykrypa mukporpoieccopa 8080.

Cucrema koman 8080. Tunbl onepanoB. Buasl anpecanum.

®ynkunonupoBanue u xapakrepuctuku UMC AL u ITATI.

Conpspxenue 8080 ¢ BHemHel nmaMaTbio porpamMM. CHHXpOHHU3AIMS pabOThl MUKPOIIPOLIEC-
copa.

Pa6ora MII 8080 B pexume npsMOro 10CTymna K HamMsTH.

Pa6ora MII 8080 B pexume mpepbIBaHHSL.

OaHOKpUCTAIBHBIE MUKPOKOHTPOJLIIEPHI.

Cpena pazpabdotku [1O mukponporeccopoB. Kpocc-accemoOepsr.

BapuanTel noctpoenuss MII cuctemsl Ha ocHoBe 8080.

[NonkmroueHne BHENTHUX yCTpoicTB BBoA/ BBIBoa K MIT 8080.

Muxkpormnpoueccopsl ¢ nonHbiM Habopom komana (CISC) u cokpaiieHHbIM HAOOPOM KOMaHJ
(RISC).

Brinonnenne komana Mukpomnpoueccopa. Opranuzanus KoHBelepa. BceTpoeHHas koui-
MaMsTh.

5 UndopmannonHo-o0pa3oBaTeIbHble TEXHOJIOTHH

PexoMen marumn JJI npenoaaBaTesrst 1o HCIIOJIb30BaAHHIO I/IHq)OpMaI_II/IOHHO'

o0Opa30BaTeNbHbIX TEXHOJIOTHI coniepkaThes B «IlonoxeHnn o0 opraHM3allMOHHBIX GopMax U TeX-
HoJorusix oopaszoBaTensHoro npouecca B8 HTU HUAY MUDN».

Mertoas! u (I)OpMLI OopraHu3anuun 06yquI/1>1 10 JUCHUITIIMHE «MHKpOHpOLIeCCOpHLIe YIIPaBJIAOIINC

YCTpOMCTBA»
Metoasl 1 (popmbI aKk- Buabl yueOHoi 1esiTeIbHOCTH
THUBU3ALMHU Texunu [IpakTnueckue JlaGopaTopHubie CamocTosiTenbHast

AeITeJIbHOCTH 3aHSTHS paboThI paboTta cTyeHTa
Pabora B komanze X X
Onepexaromiasi caMo- X X X
CTOsITeNIbHAs paboTa
MexIUCIUTITHHAPHOE X X x
o0ydeHue
[TpobiemHoe 0O6yueHue X X X
OO0yueHne Ha OCHOBE
OTIBITa X X X
HccnenoBarennckuii X X
METOJT

O06pa3oBarenbHble TEXHOJIOTUH, UCTIONb3yEeMbIe /17151 (POPMUPOBAHUS KOMITETEHIIUI
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[IpoBeneHme JIEKIIMOHHBIX 3aHATUN MO TUCHUIUIMHE OCHOBBIBAETCS HA AKTUBHOM METO/IE 00Y-
YEeHMsI, IPU KOTOPOH ydallluecsi He aCCUBHbIE CIyLIaTeNd, & AKTUBHbIE YYACTHUKH 3aHSTHS, OTBE-
Yarollue Ha BOMPOCHI MpernoaaBaress. Bompockl npenoaaBaress HaleleHbl HA aKTUBU3ALUIO MPO-
LIECCOB yCBOEHUsl Marepuana. IIpernonaBarens 3apaHee HaMEUYaeT CIIUCOK BOIIPOCOB, CTUMYJIUPYIO-
IIMX aCCOLIMAaTUBHOE MBIIIJICHUE U YCTAHOBJICHUS CBSI3€l C paHee OCBOCHHBIM MaTepUaIOM.

[IpakTuyeckue 3aHATHS MPOBOJSATCS HAa OCHOBE PeaIM3allid METo/a OO0y4YeHHUs JCHCTBUEM:
OTIPECTISIOTCA U CTaBATCS MPOOJIeMHbIE 3a7auu, (OPMUPYIOTCS KOMAH[IbI, 3aCIyIINBAIOTCS Bapu-
aHThl pemeHus. [Ipu npoBeAeHNN MPaKTHYECKUX U Ja00paTOPHBIX 3aHATUN MPECIEAYIOTCS CIey-
IOIIUE LIEJIH: 3aKperyieHHue U yriyOJeHne 3HaHUW, YMEHUN U HaBBIKOB B 00JIACTH MPOEKTUPOBAHUSA
ANEKTPOMEXAHUYECKUX CUCTEM, Pa3BUTHUE TBOPUYECKOW WHKEHEPHOW WHUIMATHBBI, 3aKpEIJICHUE
HABBIKOB HCIOJB30BaHUSl CIIPABOYHOW M CIIELMATbHOW TEXHMYECKOH JHUTepaTypbl, HAaBBIKOB BbI-
MOJTHEHHUS TpaduuecKoil paboThl M 0(hOPMIICHHUS TEXHUUYECKON JOKYMEHTAIIHH.

[TpoBeneHme 1a0OPATOPHBIX U MPAKTUYECKUX 3aHSATHII OCHOBBIBACTCS HAa MHTEPAKTUBHOM Me-
ToAe O0y4YeHUs, IPU KOTOPOU ydalluecs B3aMMOJICUCTBYIOT HE TOJBKO C MperojaBareiieM, HO U
apyr ¢ apyrom. [Ipu 3ToM TOMUHHpYET aKTUBHOCTh y4alllUXcCs B Ipolecce oOyueHus. Mecto mpe-
[10/1aBaTeNsl B MHTEPAKTUBHBIX 3aHATUSAX CBOAMUTCA K HAIIPABJICHUIO JEATEIbHOCTH YYalllUXCsl Ha
JOCTUKECHHE LIeIeH 3aHITHS.
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7. Y4yeOHO-MeTOoAMYeCKOe U HH(OPMALIMOHHOE o0ecniedeHne Y4eOHOH TUCIHIIINHBI

1.1 OcHoBHas nuTEpaTypa
Mukponpoueccopsid MUKPONPOLeCCOPHbIE YCTPolicTBa [ DNeKTpOHHBIN pecypc]: yueOHoe 1o-
coOue /IS CTYJIEHTOB PHEPTreTUYECKUX CriennanbHoCcTei/ A.A. Bunorpamnos [u ap.].— Dmek-
TPOH.TEKCTOBBIE JaHHbIE.— benropoa: benropoackuii rocy1apCTBEHHbBIN TEXHOJIOTUYECKUNA YHU-
BepcuteT uM. B.I'. lllyxosa, ObC ACB, 2012.— 167 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/28360.— 35C «IPRbooks», o maposto ISSN:2227-8397Tun usnanusi:

yaeoHnoe nocodue ['pud: rpud

Ky3un A. B. MuxkpornpoueccopHas TexHuka : yaeonuk / A. B. Ky3un, M. A. )KaBopoHkos. - M. :
Axanemus, 2013. - 304 c. - (Cpennee npodeccruonanbHoe oopasoBanue. THGopMaTHKa U BBIYUC-
JTUTeNbHas TeXHUKa). - bubmuorp.: ¢. 301-302. - Jonymieno M-Bom o6pazoBanusi PO. KoJi-Bo k-
3eMIJIsIpoB: Bcero — 10

Kanamnukos B. U., Hedenor C. B., Pannes I'. I'. Dnekrponnka 1 MUKpOIpOIleCCOPHAs TEXHUKA
[yae6. st By3oB] / mon pen. I'. I'. PanneBa - M. : Akanemus, 2012. - 368 c. - Jlomymeno Hayy.-
METO/I. COBETOM 110 MH(pOpPMAIL.-U3MEPUT. TeXHUKE U TexHosnoruu YMO B 0011. mpubopocTpoeHUs
ontotexHuku. Kos1-Bo 3k3eMIIsApoOB: Bcero — 5

MuxkyummH, A. B. Ludpossie ycTpoiicTBa 1 MUKpoIIpoLieccopsl : yued.mocodue. - CII6. : BXB-
[TetepOypr, 2010. - 832 c. : un. - (Yuebnas nutepatypa ais By3oB). - bubnuorp.: c. 809. - [Ipeam.
ykaz.: ¢c. 811. - Pex. YMO ny1s ctyn. By30B. KosimuecTBo 3K3. — 5

JlonoJiHUTE/IbHAA JTUTEPATYypa

PycanoB B.B. MukpornporieccopHble ycTpOHCTBa U CUCTEMBI [ DNIeKTpOHHBIHN pecypc]: yueOHoe mo-
cobue/ Pycanos B.B., lllesenés M.FO.— DnektpoH.TeKkcTOBbIE NaHHbIe.— ToMCK: TOMCKHII rocy-
JApCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U PaUONIEKTPOHUKH, 2012.— 184 ¢.— Pexxum
noctyna: http://www.iprbookshop.ru/13946.— 3BC «IPRbooks», momapoutto

CmupnoB F0.A.,CokonoBC.B., TutoBE.B. OCHOBBI MUKPO3JIEKTPOHUKN U MUKPOITPOLIECCOPHOM
texuukulznatenbctBo:JlanpISBN:978-5-8114-1379-9 T'on:2013 M3panue:2-e uza., ucnp.—496 ctp.

7.3 Y4eOHO - METOIMUECKOE 00ECIIEUEHUE

2.2.3 HOBBI MUKPOIPOIIECCOPHON TEXHUKM» JJIsl CTYIEHTOB crienuansHocty 210106
«[IpompblnieHHas 3nekTpoHuKa» (Bcex popm odyuenus) — HoBoypansck, HI'TH, 2007.
—42c..

2.2.4 Meronudeckue pyKOBOJICTBA JIJIS IPOBEJACHHS JTA0OPATOPHBIX pabOT 1O KypCy
«MUKpOTPOIIECCOPHBIE YIPABIISIIOIINE YCTPOMCTBAY (XpaHATCS Ha Kadeape
«IIpoMbInIeHHAas STEKTPOHUKA» ayd. S17).

2.2.5 KoMIIeKThI SK3aMEHAIIMOHHBIX 33124, OJJAHKOB TEKYIIIETO T€CTOBOTO KOHTPOJIS,
pasnaTovHbie MaTepuaibl HaxoaaTcs Ha Kadeape «[IpomplieHHas JIEKTPOHUKAY) U
BKJIIOYCHBI B cocTaB Y MK,
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7.4 WudopmannonHoe oOecrmeueHHe (BKIIOYAs IEpeUeHb PeCcypcoB HH(GOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»)
1 http://nsti.ru
2 nayunas OubmoTeka e-librari
3 OBC «Jlanp»
4 ObC «IPRbooks»

8. MaTepI/IaJILHO-TeXHI/I‘IGCKOC odecrneuyeHue yqeﬁnoi’l AUCHHUIIIMHBI

1. JIeKnnoHHbBIE 3aHATUS:
- aynutopus 606, ocHaleHHas MPE3CHTAMOHHON TEXHUKOW (MPOEKTOP, KpaH, KOM-
BIOTEP/HOYTOYK).

2. [IpakTuueckue 3aHsTHSL:
- KOMITBIOTEepHBIN Kiacc (aya. 503),
- naketbl [1O oOuiero Ha3HaueHUs (TEKCTOBBIE PENAKTOPHI, rpapUUecKue pelakTopsbl,

.2,
Windows XP Professional | moamucka Campus and School Horosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.
Windows 7 Professional noamucka Campus and School Horosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.
Windows 8.1 noamucka Campus and School Horosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.
Mathcad 14.0 JIMIIEH3Hs IproOpeTeHa mo
norosopy Ne 334C/5I1-2008
ot 21.10.2008 .
Opera CBoOoano pacmpoctpansiemoe 10,
TUIEH3Us HE TpedyeTcs
Matlab

3. JIaGopatopHble paboThI
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http://nsti.ru/

IIpuaoxenne 1. IlepeyeHb y4eOHO-MeTOAMYECKOr0 oOeclevYeHUs CAMOCTOATEJbHOH padoThI
CTYIEHTOB.

1. “OnexkTpoHnka u HaHodekTpoHuka” DI'OC-3 Bcex dhopm obOyuenwms.- HoBoypansck: HTU
HUAY «MUDU», 2011.- 16 c.
2. benses A.E. CrannmapT opranuzamuu, TpeOOBaHUS K 0(OPMIICHHIO TEKCTOBOW JIOKYMEHTa-

i CTO HI'TU —3-2009 .- HoBoypanbck: HI'TU, 2009. - 57c., un.
KoMruiekTsl 3K3aMEHAIMOHHBIX 3a/1a4, OJJAHKOB TEKYIIEr0 TECTOBOTO KOHTPOJISA, pa3aarod-

HbIE MaTepuanbl Haxoaarcs Ha kadenpe «l[IpomblnieHHAs AJIEKTPOHUKA» M BKIIOYEHBI B COCTaB
YMK/I.

21



Hpnﬂomenne 2. MeToauuecKkue YKazaHud AJdA CTYACHTOB MO 0CBOCHHUIO TUCHUIIJIUHDBI.

Metoanueckie yKazaHUsi IO OCBOSHHIO JUCHHUILTMHBI «MUKPOIPOIECCOPHBIE YIIPAaBIISIO-
IIMe YCTPOICTBa» aJapecoBaHbl CTyIeHTaM O4HOM (opMbl oOyueHus. ducuuiuinHa «MuKponpo-
[IECCOPHBIE YIPABJISAIOIINE YCTPOUCTBAY U3Y4YaeTcsl Ha MPOTSHKEHUHN OJTHOTO cemecTpa (8 cemectp).
®dopma KOHTPOJIS 110 UTOTaM U3Y4EHUS — HK3aMEH.

OCHOBHBIMHU BHJIaMH y4eOHBIX 3aHSATHH SBISIOTCS JIEKIIUH, PAKTHYECKUE U Jab0opaTOpHbIE
3aHATHUS, KPOME 3TOTO NPEyCMOTPEHA CaMOCTOATENIbHAS paboTa CTyIEHTA.

B xoze nexuuii paccMaTpUBAIOTCSI OCHOBHBIC MOHATHUS TEM, CBA3aHHBIC C HUIMH TEOPETHYE-
CKHE U NPAKTHUYECKHE IPOOIEMBbI, TAI0TCs PEKOMEHAALNH Ul CAMOCTOSITENIbHON paboThl U MOAr0-
TOBKE K JJAOOPAaTOPHBIM M MPAKTUYECKUM 3aHATHUSIM.

B xone na®opaTOpHBIX M NPAKTUYECKUX 3aHATUH YIIIYOJSIOTCS M 3aKpEIUIAIOTCS 3HAHUS
CTY/IGHTOB TI0 Py PACCMOTPEHHBIX Ha JIEKIMIX BOIIPOCOB, PA3BUBAIOTCS: HABBIKU MOJI00PA U U3Y-
YEHUs JINTEpaTypbl B 00JaCTU NPOEKTUPOBAHUS M SKCIUTyaTalluU 3JIEKTPUYECKUX MALINH, HABBIKU
BJIQJICHHUS] OCHOBHBIMH METOJaMH aHallM3a W CHHTE3a DJIEKTPUYCCKUX MAIIWH; METOJaMHU U CpE-
CTBAMHU pEIIEHHs] OCHOBHBIX NMPOOJIEM MOCTPOSHUSI M KCILTyaTalluM 3JEKTPUUYECKUX MAIllUH; METO-
JaM{ ¥ TEXHUYECKHUMH CPEACTBAMH, MO3BOJISIONIMMU MPOPECCHOHATIBHO IKCILTyaTHPOBATh U MPO-
eKTHUPOBATh COBPEMEHHBIE AIEKTPHUUECKUE MAIIUHBI.

Opranu3anuoHHO-METOIUYECCKIE YKa3aHUS K MPOBEACHHUIO JTAOOpaTOpHBIX 3aHsTuil JIabo-
patopHble pabOThI MPOBOASTCA B CIIELMATU3UPOBaHHOI 1abopaTtopun. Homep saboparopHoii pado-
THI ¥ TpayK MPOBEICHUS JTAOOPATOPHBIX PA0OT BBLIAETCS CTYACHTAaM 3apaHee JI0 MPOBEACHNUS Jia-
6opatopHoro 3aHsTus. Bo Bpems nposeneHus 1a00paTOPHOro 3aHATHSI CTYAEHTHI JIeNATcs Ha Opu-
rajibl, UMerolme B coctaBe 2-3 venoBeka. Kaxxnas Opuraga Bo BpeMs MPOBEACHHS J1Ta0OPaTOPHOTO
3aHATHUS BBIIOJIHIECT UHAMBUAYAIbHYIO 1a00paTOPHYIO paboTy.

B Merommuecknx ykazaHUSX K JaOOpaTOPHBIM paboTaM TMPHBOISTCS OIHMCAHUE JKCIEPH-
MEHTaJbHOM YCTaHOBKH, 33JlaHUE JJIs IOMAlIHeW MOJArOTOBKH, MOPSAAOK MPOBEAEHUS paboOThl, OC-
HOBHbBIE TPEOOBaHMS K BBIIOJIHEHUIO paboT U 0()OPMIIEHHUIO OTYETOB.

[Tepen BbImoNHEHUEM Ja00PAaTOPHOM paObOTHI CTYAEHTHI JOJKHBI:

a) 03HaKOMUTBCS C COJIEpKAHUEM padOTHI;

0) U3y4uTh TEOPETHUECKUI MaTepual, He0OX0IUMBIN JJIs TPOBeIeHHs TabopaTOPHOI pabo-
TBI, UCTIOJIb3YS] KOHCIIEKT JIEKIIUI M PEKOMEHTYEMYIO TEXHHUYECKYIO JTUTEePaTypy;

B) TIIATEJIBHO MPOPadOTaTh METOAUKY MPOBEACHUS paOOThl U U3YYUTh CXEMY IKCIIEPHUMEH-
TaJIbHON YCTaHOBKWU;

I') IPOU3BECTH HEOOXOUMBbIE NPeABApUTENbHBIE PACUEThl, HOArOTOBUTh ITPOTOKOJ U3MEpe-
HUH, KOTOPBIN JTOJDKEH COJIEPIKATh CXEMBI SKCIIEPUMEHTAIHLHOTO UCCIIEAOBAHMS M TaOIHIIBI IS 3a-
MIUCH Pe3y/IbTaTOB SKCIIEPUMEHTOB M BHIUMCIICHUH;

1) O3HAKOMHTHCSI C KOHTPOJIbHBIMH BOIpPOCaMH K J1abopaTopHoit paboTe M ObITH TOTOBBIM
OTBETHUTh HAa HUX BO BPEMs JIOIMYCKa K BBIITOJTHEHUIO PaOOTHI.

CTyneHThl, SIBUBIIAECS Ha 3aHATH HE TOATOTOBICHHBIMH, K BBITIOJHEHUIO Ja0OpaTOPHOIM
paboThI HE TOIYCKAOTCS.

B mporiecce skcriepuMeHTa KaKIbpli YiIeH OpUTajbl BBIOJTHSIET ONpeIeeHHbIe 00s3aHHO-
CTH:

- CHATHE MOKa3aHUI W3MEPHUTEIBHBIX IPHOOPOB,
- (uUKCHpOBaHUE U3MEPEHHBIX JAHHBIX B IMOJTOTOBJICHHBIX 3apaHee Tadnuuax,
- yIpaBJIeHHE ITyCKOpEryIUpYIOIIeH anmnaparypoi u Jp.

Otuet o npojenaHHON paboTe COCTaBISIETCS KaX/IbIM CTYACHTOM WM OJMH Ha Opuramy (Io
COIJIACOBAHUIO C IpernojaBaTesieM, BeAyIIUM J1a0opaTOpHOE 3aHATHE). TUTYIbHBIM JUCT JOKEH
ObITH 0O()OPMIIEH B COOTBETCTBUU CO CIEAYIOIIMMHU TpeOOBaHUAMH. TUTYIBHBIN TUCT OTUETA 110 J1a-
OopaTopHO# paboTe TOHKEH COAEPIKATD:

- HAaMMEHOBaHMsS MUHHMCTEPCTBA, By3a, Kadeaphl, BeAYyIIEH MpernojaBaHue JaHHOM Iuc-
[UTITAHBI (B BEpXHEH 4acTH),
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- naumeHoBanue Buna CPC (otuér mo maGopaTopHOoil paboTe) KpYmHBIM IIPUPTOM,
Ha3BaHUe J1a00paTOpHOI pabOThl, HANMEHOBAHUE JUCIUILTUHBI,

- Hagnucu «Bemonnun» u «lIposepun» ¢ ykazanuem rpynnsl 1 @O cryaenra, n1omx-
Hoctu u @O npenogasarens,

- MECTO W I'0Jl BBIMOJTHEHUS paboThI (B HIDKHEH 4acTH).

Tpebyemoe conepkanue oT4yeTa (HEOOXOAMMBIE CXEMBI, TAOJIUIIBI U TpadKH) YKa3aHO B Me-
TOJIMYECKOM ONMHMCAHUHU KaKION paboThl. I'padmku CHATHIX U pACCUMTAHHBIX 3aBUCHUMOCTEH XKema-
TEJIbHO BBIUEPUMBATH HA MUJUTUMETPOBOI Oymare mo KOOpJIWHATHBIM OCSIM C COOTBETCTBYIOIIMMHU
JeNneHUsIMUA U 0003HadeHusIMU. [locne HaHeceHHs ToYek rpaduka uX COeITUHSIOT IJIaBHOM KPUBOIL ¢
Y4eTOM BO3MOKHOTO «paz0poca» TOUEeK BBUY MX HETOUHOTO CHSTHS BO BpeMs IPOBEICHHUS dKCIIe-
pPUMEHTA WIM MOTPEIIHOCTH pacyera. TeopeTuyeckre CBeIeHHs Mo TeMe JabopaTOpHOM paloThl,
BHOCHMBIE B OTYET, JOJKHBI ObITh M3J0XKEHBI KPATKO M COJEPKATEIbHO U HE JIOJKHBI MPEICTaB-
JSTh co00H OyKBaJIbHBIC, TEM 0O0JIee KOMITBIOTEPHBIE, KOTUM METOAMYECKUX MaTepuanoB. B koHie
OTYeTa 3aMUCHIBAIOTCS KPAaTKHE BBIBOJBI MO MPOJEIAHHON padoTe, AaeTcs CpaBHUTENbHAs OLIEHKA
IIOJIYUEHHBIX IPAKTUUECKUX PE3YJIbTATOB C TEOPETUUECKUMU CBEICHUSIMH.

3amuTa n1abopatopHOi paboThl MPOBOJUTCS Ha MocieAHeM jabopaTopHoM 3aHsaTuH. [Ipu
MOJITOTOBKE K 3aIIMTE JTA00OPATOPHBIX PadOT CTYACHTHI MOJIB3YIOTCS YKa3aHHBIMH B KaX01 padoTte
UCTOYHUKAMU JUTepaTypsl. [Ipu 3ammre otdera CTyneHT 00s3aH MPOSBUTH KOMIETEHTHOCTHBIN
MIOJIXO/I, T.€. MOKa3aTh HE TOJbKO 3HAHME MaTepHalia JabopaTopHOi paboThl, HO YMETh AaHAJIU3UPO-
BaTh MOJyYEHHBIE 3aBUCUMOCTH, MPUOOPECTH HABBIKU HKCIIEPUMEHTAIbLHONW MPOBEPKU pabOTOCIO-
COOHOCTH ycTaHOBKH. KOHTpOJBHBIE BONPOCH /sl TIOATOTOBKU K JabopaTopHOil paboTe u ux 3a-
IIUTHI IPUBE/ICHBI B METOJAMYECKUX YKa3aHUSAX K COOTBETCTBYIOIIEH 1abopaTopHOil paboThl. JIabo-
paropHasi paboTa 3aCYMTHIBACTCS, €CIIM CTYACHT MPABMIBHO OTBETUJ HA BOMPOCHI MPENOIaBaTEIs,
MOCBSIICHHBIE 3HAHUIO YCTPOMCTBA U MPUHIIUITY PaOOTHl YCTAHOBKH, a TAaK)Ke TOHUMAaHUIO QHU3nye-
CKHUX IPOLIECCOB, OOBACHSIONINX MOJIyY€HHbIE TPAKTUUECKHUE PE3YyIbTaThl MPU MPOBEACHUN IKCIIE-
pumenTa. CTyIeHT JOJDKEH YMETh OOBSICHUTH MOPSJIOK ASHCTBUI, HEOOXOAUMBIX JUIS BHITOJTHEHUS
m000T0 IKCIIEpUMEHTa B JlabopaTtopHoii pabore. Ilepen Hayamom paboThl CTYEHTHI 00s3aHBI U3Y-
YUTh MHCTPYKILHMIO MO TEXHUKE O€30MacHOCTH JuId pabOoTaloUIMX B J1aOOPaTOPUU M PacIUCaThCs O
MIPOXO’KJICHUH HHCTPYKTaXa B CIIELUaIbHOM KypHaJIE.
ITpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM KaXAbIH CTYACHT JOJDKEH:
- U3Y4YUTh PEKOMEHJOBAHHYIO YUE€OHYIO TUTEPATYpY;
- U3YYUTb KOHCIEKTHI JEKIUH;
- 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAIOUIMX B MaIIMHAX Iporeccax u popMy-
Jbl U XapaKTEePUCTHKH MAIllMH, COOTBETCTBYIOLINE TEMAaTHKE J1abOpaTOpHOro 3aHs-
THUS.
I[To cormacoBaHuIO ¢ MpernoaBaTeNeM CTYIEHT MOXKET MOJArOTOBUTH pedepart, TOKIaz UITU
COO0OII[EHHUE 1O TEME NMPAKTUYECKOTO 3aHSITHSL.
B mpouecce moArotoBku K J1aOOpPaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM CTYICHTHI MOTYT
BOCIIOJIb30BaThCSl KOHCYIbTAIUSIMU MTPENOJaBaTeNs.
Bomnpocel, He paccCMOTpeHHBIE Ha JIEKIUAX U MPAKTUUYECKUX 3aHATUAX, JOJDKHBI OBITh U3Y-
YeHbI CTYJIEHTaMH B XOJI€ CAMOCTOATEIbHOU paboThl. KOHTpOb camocTosTETIbHOM pabOThI CTYIEH-
TOB HaJ y4yeOHOW MpOrpaMMoil Kypca OCYIIECTBIISIETCS B XOJ€ MPAKTUYECKHX 3aHITUH METO0M
YCTHOTO OIPOCa WJIM TTOCPEJICTBOM TECTUPOBaHUsA. B xo/1e camocToATenbHON pabOThl KaXKIbIN CTY-
JeHT 00s513aH NMPOYUTATh OCHOBHYIO U TI0 BO3MOXHOCTH JIOMIOJHUTEIBHYIO JIUTEpATypy MO U3ydae-
MOl Teme, TOMOJIHUTh KOHCIEKTHI JEKIUI HEeJIO0CTAoIIUM MaTepHalioM, BBIMUCKAMU U3 PEKOMEH-
JIOBAaHHBIX NI€PBOMCTOYHUKOB. BBIAEINTD HEMOHATHBIE TEPMUHBI, HATH UX 3HAYEHHUE B CIOBAPSX.
CTyneHT JOHKEH TOTOBUTHCSA K IMPEACTOSIIEMY MPAKTHUYECKOMY M JJAOOPaTOPHOMY 3aHSTHUIO IO
BceM, 0003HaUECHHBIM B Y4€OHO-METOAMYECKOM KOMILJIEKCe BompocaM. He mposicHeHHBIE B Xo0je
CaMOCTOSITENTbHOM paboThl BOMPOCH! CIEAYET BBIMUCATh B KOHCIEKT JIEKIIMHA U BIOCIEACTBUU MPO-
SICHUTh UX HA MHAUBUAYAIbHBIX KOHCYJIBTALHUAX C IIPENOAaBaTesieM, BEAYIIUM JaHHYIO JUCLMILIU-

HY.
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IIpn n3yyeHun nuCHUILIMHBL «MHUKpPOIIPOLECCOPHBIE YIPABIAIOIUE YCTPOUCTBA» UCIOJIb-
3YIOTCS CJIEIYIOIINE BUJIbI CAMOCTOSITEIbHON Pa0OThI CTY/I€HTOB:

- KOHCIIEKTHPOBAaHHUE MaTepraa 110 TEMaM, BBIHECEHHBIM Ha CAMOCTOSTEIbHOE U3YUECHHUE;

- MOJFOTOBKA K MPAKTUYECKUM U Ja0OPATOPHBIM 3aHATHSIM.

[Tpu peanu3zanuu pa3IuUHBIX BUIOB Y4€OHON pabOThI UCIONB3YIOTCS pa3HOOOpa3HbIe (B T.4U.
WHTEPAKTUBHBIC) METOABI O0YUCHUS.

JIJ1s IOATOTOBKM K 3aHATUSAM, TEKYLLIEMY KOHTPOJIIO U IPOMEXYTOUYHOH aTTecTaluy CTYAEH-
Thl MOT'YT BOCIIOJIb30BaThCsl AJIEKTPOHHOM Oubnuorekoir BY3a, rie oHM UMEIOT BO3MOXHOCTh MO-
JYYUTh AOCTYH K y4eOHO-METOAMUYECKHM MaTepuaiaM, kak oubmmoreku BY3a, Tak u MHBIX 371€K-
TPOHHBIX OUOIMOTEUHBIX CUCTEM. B CBOIO ouepenb, CTYACHTHI MOTYT B35Th Ha JOM HEOOXOAUMYIO
JIUTEpaTypy Ha aOOHEMEHTE BY30BCKOW OMOJIMOTEKH, a TAK)KE BOCHOJIB30BATHCS JICKTPOHHBIM YH-
TaJIbHBIM 3aJI0M.

Pe3ynbTar 0cBOEHMS TUCLUIUIMHBI OLIEHUBAETCS MPU MPOBEAECHUN UTOTOBOM aTTECTALlMU 110
JTUCLUILIMHE.

Hrorosas arrecTaiys Mo AUCLUUILIIMHE MOXKET IIPOBOJAUTHCS B JIByX BapHaHTAaX:

1) B mucbMeHHO#M (popMe — B BUIE KOHTPOJIBHOT'O 3alaHHsI, BKIIIOYAIOIIETO B ¢eOs1 BCE pa3iesibl
n3y4aeMoil JucuMIUIMHbL. [IpuMep KOHTPOJIBHOTO 3a/laHusl K UTOTOBOM aTTecTaluu 1o JKc-
nuruinHe npuBenéH B [Ipunoxenun 4.

2) B ycTHO# (hopme 1o Borpocam K 3au€ry. [IpuMepHBbIil mepedeHb BOIPOCOB K 3auéTy TpH-
BeJieH B [Ipunoxxenuu 4.
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IIpuaoxenne 3. banabHO-peliTHHIOBAsi CHCTEMA OLICHKH.

Tabauua pacnpeneseHus 6a/UI0B TeKYlIIero 1 UTOrOBOr0 PeTHHIA 10 BUAM J1eSITeJIbHOCTH
CTY/IeHTA NP U3YYeHHHU JUCHMILUINHBI « MUKponpoueccopHbie YIPaBJSOIIUe YCTPoiicTBa»

KomunuectBo Becosoi
Ne Bun nesarensHOCTH/ KomnnuectBo
KOHTPOJIb- koa(purueHT
n/n CpOK BBINIOTHEHUS 6amioB
HBIX €IMHHUI 3HAYUMOCTHU
1 Brimonnenue nabopatopHbIx paboT: 2 1,5 3
2 Odopmienune otuéra 1o J1aOOPATOPHOM 5 5 4
pabore:
3 3amura 1abopaTopHON PabOTHI: 2 2 4
4 KoHcniektupoBaHue wmaTepuana, BbIHE- 5 5 10
CEHHOT'O Ha CAaMOCTOSITENIbHOE U3y4YCHHE
5 Brimonnenue, odopmieHue U 3aluTa 1 10 10
paboT, BBIMONHIEMBIX Ha ayAUTOPHBIX
MIPAKTUICCKHUX 3aHATUSIX 2 2 4
6 [TonroToBka mpe3eHTalMu U JOKJIA/Aa T10
TeMaTUKe KOJUIOKBUYMa M y4yacTue B 3a- 3 5 15
IIUTE JOKJIaaa
HNTOI'O: 50
7 JIMIHOCTHBIE Ka4eCTBA CTYICHTA 10
NTOI'O k mpoMeXyTOYHOM aTTecTaluu 60
8 3auér 40 1 40
NTOI'O: 100
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JlomoyiHeHUs ¥ U3MEHEHUS K paboueit mporpamme:

Ha 20 /20 Y4.T0JT

B paGouyro mporpaMmmy BHOCATCS CIEIYIOIIUE U3MEHEHHUS:

Pabouas nmporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceTaHuu Kaeapsl « _ » 20

3aBenyronuit kadeapoit [10

Ha 20 /20 Y4.T0]T

B pabouyro mporpaMmy BHOCSTCS CIEIYIOIINE U3MEHEHHS:

Pabouas nmporpammMa nepecMoTpeHa 1 0J00peHa Ha 3aceTaHuu Kapeapsl « _ » 20

3aBenyrouuii kadeapoii [19

Ha 20 /20 Y4.TOJ

B pabouyto nporpamMmy BHOCSTCS CIA€AYIOLINE U3MEHEHMUS:

Pabouast mporpamMmma nepecMoTpeHa u oo0peHa Ha 3aceJaHuu Kapeaphl «_ » 20

3aBenytoutuii kapeapoii [19

Ha 20 /20 Y4.T0J1

B pabouyto mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHHUS:

Pabouast mporpamMmma nepecMoTpeHa u oo0peHa Ha 3aceJlaHuu Kadeapsl «  » 20

3aBenyrouuii kadeapoii [19

Ha20 /20 yuron
Ha20 /20 yu.ron;
Ha20 /20 yuron
Ha20 /20 yu.ron;
Ha20 /20 yuron

[Iporpamma nerictBuTEIBbHA
(3aBemyromuii kadempoit I19)

(3aBenyromuii kadempoii [19)

(3aBenyromuii kadeapoit I19)

(3aBenyromuii kadempoii [19)

(3aBemyromuii kadempoit I19)
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