MWHUCTEPCTBO HAYKU U BbICLLEFO OGPA30OBAHMA POCCUMCKOM ®ELEPALIUMA

DenepajibHOE IOCY1aPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE yUpexIAeHne BbICIIEero 00pa3oBaHus
«HauunoHaJbHbIN Hccaea0BaTeNbCKUN Hukeropoackuii rocyaapcrBeHHbIl
yausepcuter uM. H.U. JlobaueBckoro»

Pannodusnyecknii paxyabrer
(paxynprer / HHCTHTYT / rTHAI)

YTBEPXAIO:
Hekan Marpocos B.B.

« 27 » WIOHA 2018 r.

PaGouasi nporpaMmMa JUCHMILIAHBI

AnmnapaTHblie CpeIcTBA BLIYUCIUTEILHONH TEXHUKHU
(HaMMEHOBaHNE JUCHUILIHHBI (MOIYIs))

VYpoBeHb BhICIIETO 00pa30BaHuUs

O0akajaBpuar
(6akamaBpuar / MarucTpaTypa / CrieluaInTeT)

HarnpaBnenue nmoarotoBku

020302 «®@ynpamenTajibHas vHGOpMATHKA U HHPOPMALHOHHBIE TEXHOJIOTHI
(yKaSLIBaeTCH KOJX 1 HANUMCHOBAHUE HAIIPABJICHUA ITOATOTOBKHA / CHCHI/IaHBHOCTI/I)

HamnpaBnenHocTs 00pa3zoBaTeIbHOM MPOTPaMMBbI

I/IHq)OpMaIII/IOHHI)Ie CHUCTEMBI U TEXHOJIO0I'NN
(ykaspiBaeTcsa mpoQuib / MarucTepcKast mporpaMma / CrielaTn3aris)

KBamudukanus (creneHp)

dakajaBp
(bakanaBp / MarucTp / CrienuanCT)

dopma oOyueHus

OoYyHasd
(ouHast / ouHO-3a04HasI / 3a0UHAs)

Hwxuuit HoBropon

I'on 2018



1. Mecto u neau gucuuiuvinebl B ctpykrype OIIOII

JlucrunianHa OTHOCUTCS K BapuaTUBHOM YacTH nipodeccuonansHoro mukia OO u
o0si3aTenbHa I OCBOSHUS Ha TPETHEM ToJly 0OYUYEHUS B TISITOM CEMECTPE.

Henabi0 ocBOeHMS AUCHUNIMHBI
«ATMapaTHble CPEACTBA BBIYMCIUTEIBHON TEXHUKH)» SIBISETCS MPUOOpETeHHE 3HAHWM O
U(POBBIX YCTPOUCTBaX (BKIIIOYAs AJIIEMEHTHYIO 0a3y), Ha OCHOBE KOTOPBIX CTPOSITCS
M(POBBIEC BHIYUCIUTEIBHBIE CUCTEMbBI, B TOM YHCJIE CUCTEMbI, HCIIOJIb3yEeMbIE B HAYUHBIX
Y SKCMEPUMEHTAIbHBIX UCCIICIOBAHMSIX, B CUCTEMAX CBS3H, TEJICKOMMYHHKAIIMOHHBIX CHUC-
TeMax U B CUCTEMaX aBTOMATUYECKOTO YIPABICHHUS.

2. [Inanupyemble pe3y/bTaThl 00y4eHHs M0 TUCHHUILINHE, COOTHECEHHbIE ¢ MJIaAHH-
PYEMBbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEIbHONH MPOrpaMmbl (KOMIIETEeH-

IHUAMMU BbIHyCKHHKOB)

dopmupyeMble KOMIIe-
TeHIHH IInanupyeMblie pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE,
(KoJ1 KOMIIETeHIIH, TaIl XapakTepu3yolue 3Tanbl GOpMHUPOBAHUS
¢dbopmMupoBaHUs) KOMIIeTeHIH i
OIIK-2 O1(OIIK-2) — obnananue CrioCOOHOCTHIO MPUMEHSITh B
po(hecCHOHATTLHOM e TEIILHOCTH COBPEMEHHBIC SI3BIKU
sTan GOpMHUPOBAHUS
6a30BLLi MIPOrPaMMHUPOBAHUS U S3bIKU 0a3 JaHHBIX, METOJIOJIOTUN
CUCTEMHON WH)XCHEPHUH, CUCTEMbI aBTOMATH3AINH ITPOCK-
TUPOBAHUS, DJIEKTPOHHBIE OUOIMOTEKN U KOJUIEKINH, Ce-
TEBBIC TEXHOJIOTUH, OMOJIIMOTEKH | ITAKETHI IIPOTPaMM, CO-
BpEMEHHbIE MPodecCHOHaIbHbIE CTAaHIAPTHI HH(pOpMAIU-
OHHBIX TEXHOJIOTUH.
OIIK-4 O1(OIIK-4) — obnananue CroCOOHOCTBIO periaTh CTaH-
JapTHBIC 33/1a41 TPOPECCHOHAIBHON JETETFHOCTH HA OC-
sTan GOpMHUpPOBaAHUS 9 .
64308 HOBE MH(POPMALIMOHHOM 1 6ubmorpaduyeckoit KyabTypbl
C TIpUMEHEHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI U ¢ y4€TOM OCHOBHBIX TpeOoBaHMil nHOpMa-
IIMOHHOMN 0€30MaCHOCTH.
1IK-5 OI(I1K-5) — obnaganue cioCOOHOCTBIO KPUTHUYESCKH TIepe-
OCMBICJIUBATh HAKOTUICHHBIHN OIBIT, U3MEHSAThH IIPH HE00X0-
sTan GopMHUpPOBaHUS . .
6a30BLIil JTUMOCTHU BUJ M XapaKTep cBoer mpodecCHoHaNbHOM fes-
TEJHHOCTH.

3. CTpyKTypa u coaepxkaHue JUCUUIIMHbI

O0beM IUCIUILUIMHEI COCTABIAET 3 3aUeTHRIX €QUHUIEI, Bcero 108 yacos, U3 KOTO-
pBIX 64 Jaca COCTaBJISAIOT KOHTAKTHYIO paboTy oOydarorerocs ¢ nperoaaBarenem (32 gaca
3aHATHS JEKIIMOHHOTO THIA, 32 yaca 3aHATHUS 1a00paTOPHOTO THMA), B TOM yncie 1 gac —
MEPOTPHUATHS TEKYIIIET0 KOHTPOJIS yCIIeBaeMOCTH, 43 4aca — caMOCTOsSTeIbHas padoTa

o0yuaroierocs.




HaumeHoBaHMe U KpaTKoe
cojiepkaHue pa3/iesioB U
TeM AUCHMILIHHBI
(MmonyJist),

dopma npomerKyTouHoM
aTrectauum no AucuuninHe
(moaynio)

B Tom uncie

Bcero (uachi)

KonTtakTHas pa6ora (padora Bo B3anMojeii-
CTBHH C NpenojaBaTeieM), 4acbl U3 HAX

3angaTus
JIEKIMOHHOI'0

THIIA

3anaTus
CEMHHAPCKOT0

THIIA

3auaTus

Bcero

THIA
0oTa o0y4aronierocs,
qacel

CamMocTosiTeJIbHas pa

Ounoe

OuHo-3a049HOE

3ao4Hoe

OuHoe

O4HO-32049HOE

3aouHoe

Ounoe

OuHo-3a049HOE

3ao4Hoe

OuHoe

OuHo-3a04HOe |JIA0OPATOPHOTO

3aouHoe
Ounoe
Ou4HO-3a049HOE
3aouHoe
OuHoe
OuHO-32049HOE

3aounoe

Tema 1. O0mee npen-
CTaBJICHUE O IIPHHIIUIIC
JercTBUs, (YYHKIIMOHATb-
HOM COCTaB€ U apXHUTEK-
Type MU(PPOBBIX BBIUKC-
JINTEJILHBIX CUCTEM.

Tema 2. DyHKIIMOHAIb-
HBIE Y3716l KOMOMHAIMOH-
HOTO THIIA.

Tema 3. DyHKIHOHAb-
HBI€ y3IIBI OCIIEI0Ba-
TETHHOTO THIA (aBTOMATHI
C MaMSTBIO).

Tema 4. 3alIOMHHAIOIINE
YCTPOUCTBA.

Tema 5. Mukponpouecco-
PBL: apXUTEKTYpa U
CTPYKTYpPHOE IIOCTpOe-
HUC.

23

12

16

23 12

Tema 6. Mukponporiec-
COPHBIC CUCTEMBI.

20

13

16

20 13

Tema 7. O030p MUKPO-
MPOIIECCOPHBIX CHCTEM U
CPEJICTB BBIYHCIUTEIBHOM
TEXHHUKH.

B T.4.TeKymumii KOHTPOJIb

1

[IpomesxyTouHas arTecTauus — 3a4€T

4. Obpa3oBaTesibHbIE TEXHOJIOTHH

N3yueHne MUCHUILIUHBI COMPOBOXKIAETCS Ja0OPATOPHBIM MPAKTUKYMOM, B pamMKax
KOTOpPOT0 OCBaMBaeTCsl cucTtemMa apromaruueckoro npoektupoBanus (CAIIP), nanpasneH-
Has Ha pa3pabOTKy MPOrpaMMHOro OOecreyeHMs Ui CHCTEM peallbHOro BpeMeHH. [l
ATON LIEJIM UCIIOJIb3YIOTCS COOTBETCTBYIOLIAS cpefa pa3pabOTKH Ha MEPCOHAIBLHOM KOM-
NBIOTEPE U MOAKIIOYEHHAs K KOMIBIOTEPY LI€JIeBas CUCTEMA B BHUJE IUIAThl C MUKPOKOH-
TPOJIIEPOM | ycTpoiicTBamu BBoa/BbiBoAa. OcBoenue CAIIP u e€ B3aumoelicTBus C 11e-

JIEBOM CHCTEeMOM IMPOUCXOAUT MOA PYKOBOACTBOM ITPCTIOAABATCIIA.

BrimonastoTes 18e 1abopaTopHbIE pabOTHI:

HaunmenoBaHue 1a60paTopHoii paboThI

Pasgen nuCHUILINHEI

3HAaKOMCTBO C MUKpPOKOHTpoJuiepoM cepurt MSP-430

5

[IepBble maru B mporpaMMHApPOBAaHUN MUKPOKOHTPOJI-

nepa cepun MSP-430

5,6




5. YueOHO-MeTOAMYIECKOE 00€ecIIeYeHHEe CAaMOCTOATEILHOI
padoThI 00yYaromMXxcst

CamocrosiTenpHast pabota oOydaromuxcsi ooecrnedeHa y4eOHbBIME TOCOOUSIMHU U Me-
TOIMYECKUMHU pa3pabOTKaMu Juid JIaOOpaTOpHBIX paboT. YueOHO-METOAMUYECKHE pa3pa-
OO0TKHM coJepKaT HEOOXOAUMBIN Uil KOHTPOJISI OCBOCHHS JTMCHUILUIMHBI MIEPEYEeHb BOIPO-
COB, II0 OTBETaM Ha KOTOPbIE B IIPOILIECCE BBINOJIHEHH JIAOOPATOPHBIX pabOT IPOU3BOIUT-
Csl KOHTPOJIb MPHOOPETEHHBIX 3HaHUKA. KpoMe TOro Kax bl CTyJeHT 0OpMIISET OTUET 110
BBINOJIHEHHON paboTe, B KOTOPOM COJEPKHUTCSA 0OBICHEHHE TEXHOJIOTUH NPOrpaMMHUpPOBa-
HUS LEJIEBOM CUCTEMBI C IIPUBJIEUEHUEM MIPEII0IaBAEMOT0 B JIEKIUAX MaTepuaa.

6. @OoH/1 OLIEHOYHBIX CPEACTB /JIsl IPOMEKYTOYHOMH
aTTecTAlUH 10 JUCHHUIIIMHE

6.1. IlepeyeHb KoMIeTEeHIMI BHIMYCKHMKOB 00pa30BaTe/IbHOI MPOrpaMMbl ¢ yKa3a-
HHUEM pPe3yJIbTAaTOB 00y4YeHUsl (3HAHM, yMEeHH I, BJAJeHHUIl), XapaKTepu3ylIuX
Tanbl UX (GOPMHUPOBAHMNS, ONHCAHME TOKa3aTejell 1 KpUTepUeB OLeHUBAHUA
KOMIIeTeHIHil HAa Pa3JIUYHbIX ITanax uX (JOPMUPOBAHUS

Hucuurnnuna «AnmnapaTHble CpPeJCTBAa BBIYUCIUTEIBHOW TEXHUKH» YYacTBYET B
dbopmupoBanuu komnereHuur OIIK-2, OIIK-4 u IIK-5. ®opmupoBaHue KOMIETEHIIHIA
pacrpeiesieHo TIo BCeM paszjiernam JIeKIui. B pe3ynbrare o0yyaromuiicst npuoOpeTaeT Cro-
COOHOCTB:

(1) ucrmonp30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIC ¥ BEIYUCIIUTEIBHBIC CPE/ICTBA,;

(2) >pdexTnBHO TpUMEHATH, 0a30BbIE MaTEMaTHYCCKUE 3HAHUS W MH(POPMAIMOHHBIC
TEXHOJIOTUH TIPU PEUICHUH MPOCKTHO-TEXHUYCCKUX W TMPHUKIATHBIX 33134, CBSI3aH-
HBIX C Pa3BUTHEM M UCIOJIb30BaHUEM HH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

(3) paspabarbiBaTh ¥ pean30BLIBATH MMPOIECCHI YKU3HEHHOTO MHKJIa HHPOPMAIHOHHBIX
CHCTEM, MPOTrPAMMHOTO OOECIIEUEHUS, CEPBUCOB CUCTEM HH(DOPMAIMOHHBIX TEXHO-
JIOTUH, a TaKXKe METOAbl W MEXaHH3MBbI OIEHKM W aHaimu3a (YHKIMOHUPOBAHHS
CPEICTB U cucTeM MHPOPMAITMOHHBIX TEXHOIOTHIA.

Komnerenmmu OITK-2, OIIK-4 dopmupyroTcs Takke B XOJe BBIOTHEHHS Jlabopa-
TOpPHBIX paboT. KoMneTeHnu oLeHNBalOTCS 10 OTBETaM Ha KOHTPOJIbHBIE BOMPOCHI MPHU
JOMyCKe K JIAOOpaTOpHBIM paboTaM M B XOJ/I€ MX BBIIIOJHEHHUS, a TAKXKE 110 MMUCbMEHHOMY
OTYETY, 3aBEpILIAIOIIEMY BBIIIOJIHEHHE JIAOOPaTOpHOU PabOTHI. 3aKIIOUYMTENbHAS OLIEHKA
KadecTBa (POPMHUPOBAHUS KOMIETEHIIUI MPOMCXOJUT TI0 UTOTOBOMY «3a4TEHO» WM «HE
3aYTEHO.

Orenka chOpMHUPOBAHHOCTH KOMITETEHIIMM MPOUCXOIUT B COOTBETCTBUU C TAOJIUIICH

HHIUKATOPOB.
E)*l‘f:)'l“‘a' OILIEHKHA C®OPMHUPOBAHHOCTHU KOMIIETEHIIU
HEYA0BJIC- yaoBJjie- Ouenb nmpeBoc-
KoMmIie- IJIOXO0 Xopouo OTJIMNYHO
e — TBOpH- TBOpH- Xopouo XOHO
TCJIBbHO TCJIBHO

OtcyrcTBre |VpoBeHb 3Ha- |MuHHMaIb- |YPOBEHb YpoBeHb 3Ha- |YpOBEHb YpoBeHb
SHaHWUHM TCO- |\HuI HUKE HO gomycTtu- |3HaHHH B HUil B 00BEeMe, [3HAHUH B 3HAHUH B
PETHIECKOTIO | \yygpManbHBIX [MBIH YPO- o0BeMe, CO- |cooTReETCT- 00beMe, co- |00beME,
MatepHana. |y ,e6opannii. |Bens 3Hanmit. |0 BCTCT BYIOLIEM IIPO- |OTBETCT- NIPEBBIIIAIO-
HeBo3mox- BYIOIIIEM

3HaHusA HOCT OLle- Nmenu mecto | domymieHo Tporpamme rpamme noj- |BYHOLIEM 1eM Ipo-
HUTB HOJHO- |TPYOBIC OIINO- |MHOTO He-  |110nroroky, |TOTOBKA. Jlo- |mporpaMme  |rpamMMmy Hoj-
Ty 3HaHHMiT  |KH. rpyOBIX Jlonymeso  |IYLIEHO He-  |[OATOTOBKH, |FOTOBKH.
U3-3a OTKa3a OnMOKH. HECKOJIbKO |CKOJIBKO He-  |6e3 ommOoK.
oOyyatore- HEerpyObIX  |CYIECTBEH-
rocsi OT OT- OLIHOOK. HBIX OIIHAOOK.
BETOB.




OtcyrctBue |IIpu pemenun ([Ipomemon- |IIponemon- (IIpogemonct- |[Ipoxemon- |IIpogemon-
MUHUMaJb- |CTAaHZAPTHBIX |CTPHUPOBAHBI |CTPHUPOBAHEI |PHPOBAHEI BCE |CTPHUPOBAHBI |CTPUPOBAHBI
HBIX YMCHHH. 33714 HE IPO- [OCHOBHBIC  |BCE OCHOB- |OCHOBHBIC BCC OCHOB-  |BCE OCHOB-
HeBo3MOX- |IEeMOHCTPHPO- |[YMEHUS. HBIC YMCHUS. |YyMeHHS. Pe-  |HbIe yMEHUS, |HBIC YMCHUSI.
HOCTB OIle- |BaHbI OCHOB- |PermieHsl Pewensl Bece |11eHBI Bce Oc- |pelleHbl Bee |PenieHsl Bce
HUTh HAJIA- |HBIC YMCHHS. |TUIIOBBIC OCHOBHBIC  |HOBHBIC 33/1a- |OCHOBHBIC  |OCHOBHBIC
VMeHus |14€ YMeHuit |Mimenn Mecto (3a1auu ¢ 3a]1a4uu C yn. BeimonHe- |3amaun ¢ 3agauu. BeI-
~—  |BcmeactBue |rpyOble ommO- |[HETpyObBIMH |HErpyOBIMH |HBI BCE 3a[a- |OTHENbHBIMH [IOJHEHBI BCE
oTKaza 00y- |Ku. omuOKaMu. |ONIMOKAMH. |HUs, B IOJHOM |HECYIIECT-  (3a[aHMus, B
YaroIIErocs BrimosHeHs! |BeImonHeHb! |00beMe, HO BEHHBIMU MOJTHOM
OT OTBETA. BCE 33/IaHUS |BCE 3aaHIsI, |HEKOTOPHIE ¢ |HemodeTaMu, |o0beme 0e3
HO HEC B [TOJI- |B TIOJJTHOM  |HEJOYCTAMH. |BBIMOJHCHBI |HEJOYCTOB
HOM 00BEME. |00BEME, HO BCE 3aJaHuUs
HEKOTOPHIE C B TIOJTHOM
HE/IOUCTAMH. o0BeMe.
OtcyrcrBue |[Ipu pemennn |Mmeercs IIponemon- |(IIponemonct- |IIponemon- |IIpogemon-
BIIaJICHUS CTaHJAPTHBIX |MUHUMAJb- |CTPUPOBAHBI |pUPOBAHBI CTPUPOBAHHBI |CTPHUPOBAH
MaTepHUaioM. |3a7]a4 He IPO- |HbIi Habop |0a30BbIC 0a30BbIC HA- |HABBIKYU MPH |TBOPYCCKUN
HeBo3MOX- |ZEMOHCTPHUPO- [HABBIKOB /IS [HABBIKU IIPH |BBIKH TIPH pe- |peLICHUH MOJIXO K
Hagppiku |HOCTb OLe-  |BaHbI 5a30BbIe [PELICHAS peleHIH IICHUY CTaH- |HECTaHIAPT- [PCIICHHIO
—  |uuTh Hamu- |HaBBIKU. MiMe- |cTaHmapT-  |cTaHmapT-  |JapTHBIX 3a- |HBIX 33Ja4  [HECTaHAAPT-
Yre HAaBBIKOB |JIM MECTO TPy~ |HBIX 3a/1a4 C |HBIX 33724 C |na4 Oe3 ommu- |0e3 OmuOOK |HBIX 334ad.
BCIIEAICTBHE |ObI€ OMMOKU. |HEKOTOPBIMU [HEKOTOPBIMHU |OOK U HEZ0UE- | HEIOUETOB.
oTKa3a 00y- HEIOYETaMH |HEIOYETaMHU. |TOB.
YaFOIIETOCS
OT OTBETA.
[Ikana
OLIEHOK I10
IPOLICHTY
HMPABMILIO | ) _ 2005 | 20-50% |50-70% | 70-80% | 80—-90% | 90-99% | 100%
BBITIOJIHEH-
HBIX KOH-
TPOJBHBIX
3aJaHuN

6.2. Onucanue MIKaJ OUEHUBAHNUA

3auTeHo «3a4TE€HO» CTaBUTCSI B TOM ClIy4ae, €CJIM CTYACHT Ha MOHATUIHOM ypOBHE
MOJKET JJaTh OTBETHI HA BOIIPOCHI, chopMyIupoBaHHbIE B ILII. 6.3.
He 3aureno | B mporuBHOM citydae craButcs «He 3auTeHO».

6.3. Kpurepuu u npoueaypsl OeHHUBAHUS Pe3yJbTATOB 00y4eHHs MO AUCHHILIMHE,
XapaKTepU3yIIUX 3Tanbl POPMHPOBAHUS KOMIIETEHIIUM

ﬂﬂ}l OUEHUBAHUA pe3)/ibmamoe oﬁyueuu;l 6 6uode 3HaHuUl UcnoJjib3yemcs npasujibHoCmb
omeemoe Ha Cﬂedyromue 80NPOCHLL.

1.
2.

CKHUX OIlepaLui.

»w

TeopeMH H aKCUOMBI anre6pbl JIOT'UKH.
HpI/IHHI/IH HCIIOJIb30BAHHUA MOJTYIIPOBOJHUKOBEIX JUOJ0B AJId BBIITOJIHCHUSA JIOTUYC-

pauru BEIITOJHAKOTCA C MIOMOIIIBIO JHUOO0B.

pauru BEIIMOJIHAKOTCA C IOMOIIBIO 6I/IHOJ'IflpHI)IX TPaH3UCTOPOB.

panru BEIMOJHAKOTCA C IOMOIIBIO IMOJIEBBIX TPAH3UCTOPOB.

~

[Tonublit nemmdparop U €ro posib B BBITOJHEHUH JJOTHYECKUX ONEPAIUii.
[Tporpammupyemsbie norndeckue Matpuilsl (IIJIM) u ux cTpykTypHOE OCTPOEHHUE.

HpI/IHHI/IH HCIIOJIB30BAHHUA TPAH3UCTOPOB [JIA BBIITOJTHCHUA JIOTHYCCKUX onepaunﬁ.
HCpC‘-II/ICJ'II/ITB THIIBI 0a30BBIX JIOTHYCCKHUX 9JICMCHTOB, B KOTOPLIX JIOTUYCCKUC OIIC-

Hepe‘{I/ICHI/ITB THIIBI 0a30BBIX JIOTHYCCKUX 9JICMCHTOB, B KOTOPLIX JIOTUYCCKUC OIIC-

Hepe‘{I/ICHI/ITB THIIBI 0a30BBIX JIOTHYCCKUX 9JICMCHTOB, B KOTOPLIX JIOTUYCCKUC OIIC-
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9. Jloruka pa®oTbhl OAHOPA3PSAHOTO JBOUYHOTO CyMMAaTopa.

10. ITpuHIMT TOCTPOSHUS MATPUIHOTO YMHOKHUTEIIA.

11. MynbTHIUIEKCOP U €T0 POJIb B BHIMOJIHEHUH JOTMYECKHX BBIPAKEHHM.

12. OcHoBHBIE CBOIICTBA U 00JIACTh MPUMEHEHHUSI KOMOMHAIMOHHBIX CXEM.

13. OcHOBHBIE OTIMYUTETBHBIE YEPTHI YCTPOICTB MOCIEN0BATEIBHOTO THIIA (LU PO-
BBIX aBTOMATOB).

14. ITpu3Haku, O KOTOPHIM KiacCU(UUIUPYIOTCS TpUrrepsl. Pa3HOBUAHOCTH TpUTTE-
POB.

15. /IBoMuYHbIE CYETUNKH U UX PA3HOBUIHOCTH.

16. Peructpbl — uX pa3HOBUAHOCTH U CTPYKTYPHBII COCTaB.

17. ITpuniun paboThl pEruCTPOBOrO apU(PMETUIECKO-IIOTUIECKOTO YCTPONCTBA.

18. CtpyKTypHBIil COCTaB ONEPaTUBHOIO 3allOMHUHAIONIETro ycTporictea (O3VY).

19. Craruueckoe O3Y. Ctarnueckre 3alIOMUHAIOIINE YIEMEHTHI U CTPYKTYPHOE I10-
ctpoenue O3Y.

20. Tunamuveckoe O3Y. JluHaMuyecKre JIEMEHTHI TaMSITH U MEXaHU3M UCIIOIb30Ba-
HuA B quHamudeckoMm O3Y.

21. MamHa cocTosiHHM Kitacca 3 (aBromaT Mypa) u 001acTh ero NpuMeHEHUH.

22. YCcTpOWCTBO yIIpaBlieHUs BBIMOJIHEHHEM rporpaMmMbl Ha 6a3e I1JIM u ero ¢pyHk-
LIUOHUPOBAHHUE B COCTABE IIEHTpasibHOTO Tiporeccopa (LIIT).

23. O6o01eHHas apXxUTeKTypa (peructposas monens) LI

24. B uém cocrouT crienn(prka IPUMEHEHUSI PETHCTPOB aJIpeca U PETUCTPOB JTAHHBIX B
HII. Yto moHMMaeTcs MO PeKUMaMU aJipecaliu, TPUMEHSIEMbIMU B KOMaH 1aX
HIT.

25. YupouieHHbIi anroput™ padotsr L.

26. CtpykrypHoe noctpoenue mnporeccopa Intel-8080 u cpeicTBa obecneueHus ero
CBSI3M C MUKPOIIPOIIECCOPHON CUCTEMOA.

27. ®opmar koman (LIT).

28. Ocobennoctu popmata komann aist CISC u RISC apxurexrtyp.

29. Ocuosasbie yepTs! LT ¢ peructpoBo opuentupoBanHoii (RISC) apxutektypoii.

30. Konseiiep onepanuii u ero peanusanus B RISC mpomeccopax.

31. Mukpocuctema Ha 6a3e MarucTpaibHoro nHTepdeiica. Mammna dpon-HeiimaHa.

32. MUKpPOCUCTEMBI C TapBapJCKOi apxutektypoit. CTpykTypa udpoBOro mporecco-
pa curaaios (LII1C) cemeiictBa ADSP-21xX.

33. Ceazp LIIIC ADSP-21XX ¢ BHEIIHUMHU 110 OTHOIIEHUIO K HEMY KOMIIOHEHTaMHU
MII-cucremsl.

34. Ilpusectu npumepsl, wimoctpupytomue npumeHenre CISC u RISC apxurektyp
B COBPEMEHHBIX MUKpomnponeccopax u MII-cucremax.

Jnn oyenusanusn pesyiomamos ooyuenus 6 ude yMeHUll u 81ad0eHULL UCHOIb3YEm
HPOBEpKa CIIOCOOHOCTH 00y4aeMOr0 MOJIb30BaThCsl HHCTPYMEHTAPUEM CHCTEMBI aBTOMa-
trueckoro npoektuposanus IDE Embedded Workbench komnanuu IAR Systems u mexa-
HHM3MOM Pa3MEIIeHHUs IPOrPaMMHOT0 0OecIiedeH e B [EIEBOil CHCTEME.

6.4. TunoBble KOHTPOJIbLHBIE 32IAHUS
(bopMyIUpYIOTCS KaK COBOKYITHOCTh HECKOJIBKUX Pa3HBIX MO CIOKHOCTU BOIPOCOB, Mepe-
YUCJIEHHBIX B I1.1I. 6.3.

[Ipumep 3ananus:

— Ilpunyun ucnonv3o8anus nNOIYNPOBOOHUKOBLIX OUOO08 OJisl GbINOIHEHUS NOSULECKUX
onepayuti.

— [Ipunyun pabomul pe2ucmposo2o apu@dmemusecKo-102UuecKo20 yYCmpoucmaeda.

— Ocnosnwie uepmot L[I1 ¢ pecucmposo opuenmuposannotl (RISC) apxumexmypoti.



B manHOM mpmMepe mepBBI BOMPOC KacaeTcs Croco0a BBIMOIHEHUS JTOTHYECKUX Olle-
panuii u otHocuTcs k Teme 1 conepkanus aucuuruinasl (1. 3) «O6Iee mpeacTaBieHne
O TIPUHIUIIE TEHCTBUS, (YHKIIMOHATLHOM COCTaBE U apXHUTEKTYpe ITU(PPOBBIX BBIYHUC-
JUTENBHBIX cUcTeM». Bropoii — k Teme 3 «OyHKIIMOHATIBHBIE Y3/l TIOCIEIOBATEIHHO-
ro tuna (aBTomarhbl ¢ MaMATbio)». Tperuil — k Teme 5 «Mukponponeccopbl: apXUTeK-
Typa U CTPYKTYPHOE TIOCTPOSHUEY.

6.5. MeToanueckue MaTepuaJibl, ONpe/e/isiiolue MpoueIypbl OlleHUBAHUSA

[Ipouenypa oneHMBaHMs 3HAHUI pean3yeTcsl B BUAE OTBETa Ha CHOPMYIUPOBAHHBIC
B Omyietax BOIPOCHI, TOCTPOCHHBIE B (pOpME KOHTPOJIBHBIX 33aJaHUl U chopMyTupoBaH-
HBIE B COOTBETCTBUM ¢ ILI. 6.4. Ha mpenmecTByromeid HTOroBOMy 3a4eTy CTaauu 00y-
YAOIIUNCSA JODKEH CIaTh BCe JIaDopaTOpHBbIC paOOTHl M OBITH CIIOCOOHBIM OTBETUTH Ha
cozieprKaIecss B METOIMYECKUX YKa3aHUSAX KOHTPOJBHBIE BONPOCH! 1O KaKA0H U3 J1abo-
pPaToOpHBIX padoT.

7. YueGHO-MeTOAMYeCKOe H HHOpMaIMOHHOEe o0ecreyeHne
AMCHUTITHHBI

) OcHoBHas JuTEpaTypa

1. [xenes E.1 AnnapaTHBe cpeacTBa BHIYMCIUTEIBHON TEXHUKU: Y4eOHOE mocodue. —
Hwxuuii Hosropoa: U3n-Bo Hukeropoackoro rocy1apcTBEHHOIO YHUBEHCUTETA,
2011. — 222 ¢.(2)
http://www.rf.unn.ru/rus/chairs/k7/Tutorials.php
https://search.rsl.ru/ru/record/01005114757

2. Ilkenes E.N. DnexTponHble HU(GPOBBIE CHCTEMBI U MHUKPOIIPOLIECCOPHI: Y4eOHOe TO-
cobue. Hmwxuuit Hosropoa: N3a-so Hmkeropoackoro rocy1apcTBEHHOTO
yuuBeHcutera, 2004, — 153 ¢.(1)

3. Karan b.M. DiexTpoHHbIe BEIUUCIUTENbHBIE MAIIMHBI U CUCTEMBI: YueOHOe mocodue
IU1st By30B. - M.: DHeproatomuzaat, 1990.(9)

4. Muxkpornporeccopsl. B 3-x ku.; ITox pen. JL.H.IIpecuyxuna.- M.: Beiciias mikona.
1986.(15)

0) lonoJiHUTe/ILHASA JIUTEPATYpa

1. JeBug M. Xappuc, Capa JI. Xappuc. LludppoBast cxeMOTeXHHKA U apXUTEKTypa
xommbioTepa. / [lep. anrn. Imagination Technologies. — M.: JIMK Ilpecc, 2017.
772 c.: v

2. VYrpromos E.II. IlpextupoBanue 351eMeHTOB | Y3106 DBM. — M: Bricmas mkoura,
1987. - 317 c.(1)

3. Kopnees B.B., Kucenes A.B. CoBpeMeHHBIC MUKpOTIpOIIecCOpPhI. M311.3. mepepald. u
nor. — CI16: BXB-Iletep6ypr, 2003. — 448 c.

4. Kana6ekoB b.A., Mamzenes U.A. [{udpoBsie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHBIE
cuctembl.-M.: Paano u cBsizp 1967. — 397 c. (1)

B) [IporpammHuoe odecnneuenue u MHTEepHET pecypcenl

1. UnrerpupoBannas cpena pazpadbotku (IDE) komnanuu IAR Systems.
http://processor.wiki.ti.com/index.php/IAR_Embedded Workbench_Kickstart for MS
P430_Release Notes.

2. TlpakTukyM «3HaKOMCTBO C MHKPOKOHTpOJuIepoM cepur MSP-430».
http://www.unn.ru/resources.html, per Ne953.15.04 ot 30.04.15. ®aiin «znakomstvo
MSP 430.pdf»



http://www.rf.unn.ru/rus/chairs/k7/Tutorials.php
https://search.rsl.ru/ru/record/01005114757
http://processor.wiki.ti.com/index.php/IAR_Embedded_Workbench_Kickstart_for_MSP430_Release_Notes
http://processor.wiki.ti.com/index.php/IAR_Embedded_Workbench_Kickstart_for_MSP430_Release_Notes
http://www.unn.ru/resources.html

3. [pakTukym «llepBble maru B mporpaMMUpPOBAHUU MUKPOKOHTPOJIEpA CEPUU
MSP-430». http://www.unn.ru/resources.html, per Ne953.15.04 ot 30.04.15.®aiin
«First steps MSP 430.pdf>»

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

JUis M3y4eHus: TUCIUIUIMHBI UCIIONIb3YETCs JTA00OpaTOPHBIA KOMIUICKC M3 8 pabounx
Mmect. Kaxoe pabodee MecTo HMeET MePCOHAIBHBI KOMIIBIOTEpP C HHTETPUPOBAHHOM Cpe-
nou paspaborku (IDE) Embedded Workbench komnanuu |IAR Systems u moakiitoueHHOM
K KOMITBIOTEPY 1IeJIEBOM cucTeMol Ha 6a3e MUKpokoHTposuiepa cepur MSP430 kommnanum
Texas Instruments.

[Tporpamma cocraBneHa B coorBercTBuu ¢ TpedboBanusmMu OI'OC BIIO/BO ¢ ydyerom pe-
komennanuii 1 OITOIT BITO o nanpasnenuto 020302 «dynnameHTanbHas nHpopMaTHka
1 UHGOPMAIIMOHHBIE TEXHOJIOTHUI.

ABTOD E.N. Ilkenes
Penenzent(nl) C.H. Mencos
3aBenyrouuii kadeapoit E.C. ®uracos

[Tporpamma og00peHa Ha 3acelaHuU METoYecKoil komuccuu Pannodusnaeckoro
daxynbrera. [IpoTokon Ne 02/18 ot «27» utonst 2018 rona.
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