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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

[enssMu OCBOCHMS IUCUUIUIMHBL «MHUKpPOIIPOLIECCOPHBIE  YCTPOMCTBA»  SBISAIOTCS:
U3y4eHHE MPUHLUUIIOB IOCTPOEHUS, (PYHKLIHMOHAIBHBIX BO3MOXHOCTEH M apXUTEKTYPHBIX
pelIeHUuN COBPEMEHHBIX MHUKPOIIPOLECCOPHBIX CUCTEM, MUKPOKOHTPOJUIEPOB U MEPCOHAIBHBIX
OBM.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucuumumHa «MHUKpONPOLIECCOPHBIE YCTPOMCTBA» OTHOCHTCA K 00s3aTeNbHON yacTu
broka 1 (b1.0.24) pazaena «O0umit pusznueckuii mpaktukym» (b1.0.16) u ocHOBBIBaeTCs Ha
3HAHMSX, TOJYUYEHHBIX NPU H3YYEHMHM IUCLMUIUIMH €CTECTBEHHOHAy4yHOro Hukia: “dusuxa’,
"Marematnueckuii aHanu3" W JUCIUIUIMH TpodeccroHanmbHOoro mukia: "OCHOBBI TEOPHH
nenei", "PagmorexHuyeckue nenu v curHaibel', “Onekrponuka’, “Lludpposeie ycrpoiicTa’.
3HaHUS W HaBBIKM, TOJYYEHHbIE TMPU H3YYECHUU JUCHUIUIMHBI "MuKpornponeccopHbie
ycTpoicTBa", BOCTpeOOBAaHBI NMPH HM3YyYCHHHM TUCLUUIUIMH cnenuanu3anuu: "lIpoekTupoBanue
PaAMOANIEKTPOHHON ammapaTtypbl Ha MPOrPaMMUPYEMBIX JIOTUYECKUX HHTETPAbHBIX CXeMmax
(IUTMC)", "IIpoeKkTHpOBaHHE pPATUOIIEKTPOHHON ammaparypbl Ha IUPPOBBIX CHUTHAIBHBIX
nporeccopax (LICIT) m mukxpoxonTpomuiepax (MK)", a Takke NMpu BBIMOJHEHWN BBITYCKHBIX

KB (PUKAIIMOHHBIX PadOT.

3. Ilnanupyemble

pe3yJIbTaThl

o0yueHust

mo AUCHUIIJINHE,

COOTHECEHHBIE C

IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTeJbHOMH MPOrpaMMbl

ITponiecc n3yueHust IUCUMITIIMHBI HAIIPaBJIeH HAa (POPMUPOBAHUE CIIETYIOIIUX
komrnereHuii B coorsercTBur ¢ @PI'OC BO, OOII BO u nprobpeTenus cieayomux 3HaHui,
YMEHUH, HaBbIKOB U (UJIM) OIbITA AEATEIbHOCTH!

®opmupyemas
KOMIIeTeHI[Usl
(xoa u popMyIHPOBKA)

HNuaukaTop 1oCTHKEHUS
KOMIIETeHITHH
(xoa 1 GpopmMyJIMPOBKA)

Iepeyens
IUIAHUPYEMBbIX Pe3yIbTATOB 00y4eHHs

HpO(l)eCCHOHaJ'lLHLIe KOMIIETCHIIUHA

TK-2.

Cnocoben
apryMEHTHPOBAHO
BBIOUpATh U PeaIn30BhIBATh
Ha npakTHke 3G eKTHBHYIO
METOIHKY
9KCIIEPHMEHTAILHOTO
HCCIIeIOBaHUS [TAPaMETPOB
U XapaKTEePUCTUK
pubOPOB, CXEM, YCTPOHCTB
¥ YCTaHOBOK 3JIEKTPOHHKH
Y HAaHODJICKTPOHHUKHU
pa3nn4HOro
(bYHKIHOHATIBHOTO
Ha3Ha4YeHUs.

na 1K-2.1.

3HaeT MEeTObl U METOJUKH
IIPOBEACHUS UCCIIEJOBAHUM
IapaMeTpOB U XapaKTEePUCTUK
JIEKTPOHHBIX NIPHUOOPOB U
CXeM.

3HaeT CTPYKTYPY U NPUHIUIIBI
¢byHKIMOHUpOBaHU MUKpotporeccopoB (MII) n
uX 0071aCTH MPUMEHEHHS; 0COOCHHOCTH
apxutektypbl MII, noHsTHs agpecHoro
npoctpancTea MII u mporpaMMHO JOCTYITHOT'O
JJIEMEHTa; OPTaHU3alHI0 OJCHCTEMBI ITAMSITH
MII; cucteMy KOMaHA OJHOTO WIH HECKOJIBKUX
coBpeMeHHbIX MII; CTpyKTYypy ¥ MPUHLIMIIBI
noctpoenusi nporpammel aist MIT Ha sa3bike
acceMOIepa; peanar3anuy THITOBBIX KOHCTPYKINH U
NTOPUTMOB Ha SI3BIKE accemOepa.

A T1K-2.2.
JleMOHCTpUPYET HaBBIKU
9KCIEPUMEHTATBHOTO
ONpEJICIICHUSs] XapaKTEPUCTHK
YCTPOMCTB 2JIEKTPOHUKU U
HaHOYJIEKTPOHUKH
Pa3Iu4YHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHMUSL.

YMeeT aHaTM3UPOBATH IOCTABICHHYIO 33134y U
pa3pabaThiBaTh ONTUMAIILHBIN allTOPUTM &€
pemIeHns B BUIE OJIOK-CXEMBI; IPEACTABIIATh
pelIeHne CI0XHON 3aJaul Ha OCHOBE TOTOBBIX
TUIOBBIX AJITOPUTMOB ISl 33IaHHOM apXUTEKTYPBI
MIL.




[IK-3. Criocoben
BBITIOJTHATE Pacu€T u
MIPOEKTHPOBAaHUE
3JIEKTPOHHBIX TIPHOOPOB,
CXEM U yCTPOMWCTB
Pa3IUIHOTO
(hyHKIIMOHATIBHOTO
HA3HAYCHUS B COOTBETCTBUH
C TEXHUYCCKHUM 33JJaHHEM C
UCIIOJIb30BAHUECM CPEJICTB
ABTOMATH3AIIUU
MPOCKTHPOBAHUS.

WA T1K-3.1.

3HaeT MPUHIIMITEI pabOThI U
¢u3nmgecKre XapaKTepPUCTHKN
ANEKTPOHHBIX TPUOOPOB, CXEM
U YCTPOMCTB pa3iIM4HOrO

YMeeT UCTIoNTb30BaTh OAWH HITH HECKOIBKO
CTaHJAPTHBIX TAKETOB MPUKJIIAaIHOTO
MIPOTrPaMMHOTO 0OecTieueHus I pa3paboOTKH 1
oTinaaku nporpamm st MII; coctaBisaTe
MIPOTPAMMEI C UCTIONBE30BaHMEM TOTOBBIX

(bYHKITMOHAITLHOTO CTaHJIAPTHBIX AITOPUTMOB U OMOJIMOTEK IS
Ha3HAYCHUS. 3ananHoi mogenu MII; npousBoaUTH
MOJICIUPOBAHKUE PAOOTHI MPOTPAMMEBI M IPUMCHSTH
OTJIAZIOYHBIE CPENICTBA AJIs 3alaHHON Moaenu MIT.
A _TIK-3.2. Brnageer HaBbIKaMU OCBOEHUSI MaTepUaJIOB

JleMoHCTpUpyeT ymMeHue
MIPOBOJIUTH OIICHOYHBIE

pacy€Thl XapaKTEPUCTUK
AJIEKTPOHHBIX MPUOOPOB.

TEXHUYECKOHN TOKYMEHTAIIUY; IPOrPaMMHUPOBAHUS
MIT Ha s13p1KE acceMOiepa u 6oee
BBICOKOYPOBHEBBIX; OTJIJ{KU U TIPOBEPKU
MIPOTrPaMMHOTO 00ECTICUEeHNSI.

A I1K-3.3.

[TpumeHnsieT npUHIUIIBL
KOHCTPYHUPOBAHUS U
NIPOEKTUPOBAHUS
9JIEKTPOHHBIX IPHOOPOB B
COOTBETCTBUH C TEXHHUECKUM
3a7laHUEM.

YMeeT aHaTU3UPOBATh NOCTABICHHYIO 3aa4y U
pa3pabaThIBaTh ONTUMAaJIbHBINA alroOpuT™ e
peleHust B BUE OJIOK-CXEMBbI; IPECTaBIISTh
pellleHNe CI0KHOM 3aJjauil Ha OCHOBE T'OTOBBIX
TUIIOBBIX JITOPUTMOB JJIsl 33aHHOM apXUTEKTYPBI
MIL

4. O0béM, CTPYKTYpPA U CO/IePKAHME TN CHUTIIHHBI

OO61mas TpyA0EMKOCTh JUCIUTIIIMHBI COCTABIAET 2 3a4€T. €., 72 aKaj. Jyac.

Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHIA, DopMbI TeKyLIET0
117)1 AVCHHUTIINHBI, BKJII0Yasi CAMOCTOATEJIHLHYIO KOHTPOJISt
HX COJlepKaHne padoTy CTyeHTOB, ycneBaeMOCTH
H UX TPYAOEMKOCTH
(B akageMHYeCKHX Yacax) ®opma
"y MPOMEKYTOYHOMH
§ KonTakTHas pabora aTTecTAIMH
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HUcTopuueckoe pazsurue MII.
3amanus s
Cpasuenue MII, 3aka3zubix BUC u N

1. 81| 3 3 5 CaMOCTOSITENILHO M
TUTUC. TMoustue MII. TapBapackas u paBoTE
®on-HelimaHoBcKast apXUTEKTYPBHI.

CHCTEeMBI CUHCIICHNS.

2. |Hnrepoeiicet MII. [TonsiTHe unTEpdeiica, Cnava 1abopaTOpHBIX
IIMHBI, TpoTokoia. Jlornueckas u pador
(usnyeckas opraHu3anys HHTepQercoB B g | 3 3 5
MII. BpemeHHbIe AUarpaMmbl
(YHKIIMOHMPOBAHUS TPOCTEHIINX
nHTEp(PEHcoB.




AnpecHoe npoctpanctBo MII.
[TonsTue agpecHoro
IIPOCTPAHCTBA U

MPOrpaMMHO-I0CTYITHOTO Crasa
0,5 5 1a00paTOPHBIX
BHeMteTa. Pa3smenienue pabor
YCTPOWCTB B aIpECHOM
npoctpaHcTie. [lonHble U
YacTHYHBIC JAemurdpaTopsl aapeca.
IMoncucrema mamsatu MII.
Knaccudukanus Muxpocxem
3NEKTPOHHOU namaTh. CTpoeHue
3alIOMHUHAIOLIUX 3JIEMEHTOB, KonTponbHas pabota
OCHOBHBIE XapaKTEPUCTUKHU U 0.5 3 Nel, cnaua
BPEMEHHBIE TUArPaMMBbI paOOThI ’ 1ab0paTOPHBIX
CO3Y, 103V, III13Y. pabor
MHoroypoBHeBast apXUTEKTypa
namsatu MIIC, noctpoenue
CHUCTEMBI K3II-TIAMSITH.
6 mom uucne ¢ 30 u J]OT Tect ms
CaMOIIPOBEPKH 110
0,5 2 [TOJICUCTEME MTAMSITH
MII
DVK 6 LMS Moodle
[Monpobuoe uzyyenue
0COOEHHOCTEHN apXUTEKTYPhI U
MPUHIUIIOB (yHKITMOHUPOBAHUS
MII na npumepe
MuKpokoHTposuiepa ATmega64.
ApXUTEKTypa U OpraHu3anus
aI[I;)eCHOFOle')IpOCT}I))aHCTBa.H Crasa
. 0,5 4 1a00paTOPHBIX
VYcrpolictBa BBoga-BeiBoga MII 6
ATmega64: napasuieabHble TOPTHI pabot
BBOJIa BBIBO/IA, KOHTPOJLIED
BHEIIIHUX IIPEPHIBAHUN,
TalMEPBI-CUETUNKH,
ACHHXPOHHBIN MTOCIEN0BATEIbHBIN
uHTepdercC.
6 mom uucne ¢ 20 u J[OT Tect nns
CaMOIIPOBEPKH T10
0,5 0,2 apxutektype MIT
ATmega64
DVK 6 LMS Moodle
OcHoBbI nporpammupoBanus MI1T
Ha IpUMEPEe MUKPOKOHTpOILIEpa
ATmega64.
Cucrema komang MIT ATmega64.
Koman bl nepecimlm ,I[aHHI)Ii u Tect Nel, cpaa
10 0,5 4,5 1a00paTOPHBIX
PEXUMBI aJipecaluu
pabor

(HemocpencTBEHHAs, IpsMast 1
KOCBEeHHas1). Apudmernueckue u
JIOTUYECKHE KOMAaHIbI U PETHCTP
daros. Komanasl epenadn




YIPaBJICHUSA: CYETUUK KOMAH],
0e3yCIIOBHBIC TIEPEXO/IBI,
YCJIOBHBIC IICPEXOAbl, KOMaH/Ibl
BBI30Ba U BO3BpaTa 13
IIOANPOrPaMM U IIPEPbIBAHUM.

IIpoMexkyTOUHasl aTTecTanus 0.3 3a4éT
HUTOIro 20| 20 3 103]28.7
6 mom uucne ¢ 30 u J/[OT 1 2,2

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCNIOJIb3yeMble MPH OCYILEeCTBJIEHUN 00Pa30BaTeILHOIO
npouecca no JUCHUIINHE

B nporecce 00ydeHns UCIONB3YIOTCS CIEAYIOMINE 00pa3oBaTeIbHbIE TEXHOIOTUH:

BBoanas Jeknusi — 1aéT TeEpBOE IIEIOCTHOE NPEJICTaBICHHE O JUCHUIUIMHE W
OPUEHTHUPYET CTYJIEHTa B CUCTEME H3Y4YEHUs JTaHHOW JUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEM U 3aJladaMM Kypca, €ro pojibl0 U MECTOM B CHCTEME yYeOHBIX NUCUUIUIMH U B
cHUCTeME MOATOTOBKM B meioM. Jlaércs kpatkuii 0030p Kypca, MCTOPHs pa3BUTHS HAyKH U
NPAaKTUKW, JOCTIKEHUS B JTOH cdepe, H3NAraloTCs MEPCHEKTUBHbIE HAIMpPaBIICHUS
uccinenoBanui. Ha 53Tol JeKuMM BBICKA3bIBAIOTCS METOAMYECKHE M OPraHU3alMOHHBIE
0COOEHHOCTH pabOThl B paMKaX JaHHOM TUCHUIUIMHBI, a TAK)KE AA€TCS aHalIU3 PEKOMEHIyeMOn
y4e0HO-METOIUYECKON TUTEPATYPHI.

AxageMuveckasi JeKIus (WJIH JICKIUs O0IIETo Kypca) — MOC/IeI0BATeIbHOE U3JI0KEHUE
Marepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJOTa IPENnoaBaTelis.
TpeOoBanusi K aKaJeMHUYECKOW JICKIIMH: COBPEMEHHBIN HAy4HBIH YPOBCHb W HACBHIIICHHAS
WH()OPMATUBHOCTh, yOETUTENbHAs apryMEHTalus, JOCTYIHAas W TIOHSATHAs peyb, YETKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TNPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

JlabopaTopHoe 3aHsiTHe - 3aHATHE MOCBSIIEHHOE BBIMOJHEHUIO JTAOOPATOPHBIX padOT
o mporpamMmmMe Kypca "MHKpOIpoIecCOpHbIe ycTpoiicTBa". Y4ueOHbI mpoiecc OpraHnu3oBaH Ha
Oa3e mabopatopuu Kadeapbl PaIHMOTEXHUYECKHUX CHCTEM, C HCIOJIB30BAaHHEM JIA0OPATOPHBIX
MaKeTOB M KOMIIbIOTepHOH TexHuku. Kaxmas maboparopHas pabora oOecrieueHa KOMILICKTOM
METOJMYECKMX YKa3aHUl 1O BBINONHEHHIO paboT. TeopeTuueckue 3HaHUS MPENONAIOTCS
TPaIUIIMOHHO: JOCKA, MeJI, TpsKa. KOHTpOIb BIMONTHEHUS Pab0T OCYIIECTBISIETCS TO3TAITHO.

Koncynbranus — 3ausTie, NOCBANIEHHOE KOHCYIBTALUSIM 10 OPraHU3alun
CaMOCTOSITENILHOM pa0dOThI, OTBETaM Ha BOTPOCHI CTYICHTOB MU pa300py TPYAHBIX TEM.

6. Ilepeyenb JMLEH3MOHHOTO W (WJIM) CBOOOJHO PacCHpPOCTPAHAEMOro NPOrpaAMMHOIO
o0ecrnieyeHusi, MCIOJb3yeMOI0 IIPH OCYIIECTBJIEHHH 00pa30BaTeJIbHOIO Ipouecca 1o
AUCHMIIHHE

Jns  oOpa3oBaTenbHOrO Ipolecca MO JUCHUIUIMHE HCIOJb3YeTCs — Cleayrollee
JMIIEH3UOHHOE MPOrpaMMHOE 0OecIieueHue:

1) Onepannonnas cucrema Microsoft Windows 7.

2) ABToMaTH3upoBaHHas OubnmoreyHas uHpopmauuonHas cucrema "BYKHU-NEXT"
(ABUC "byku-Next").

7. lIlepeyeHb COBpPEMEHHBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX W HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX NIPH OCYIIeCTBJIEHHH 00pa30BaTeIbHOIO Mpolecca 1no
AUCHUTLIIUHE

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Ipolecca IO JUCIHMILUIMHE
UCIIOJIB3YIOTCS

«ABTOMaTu3upoBaHHas OubOnuoreuHo-uHpopmannonHas cuctema «BYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php




8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTEpPaTypbl, pPecypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «HHTepHeT» (npu Heobxooumocmu),
PeKOMEHAYeMBbIX /IS OCBOCHHS AU CHHUILINHBI

1) ocHOBHas JiMTEpaTypa:

1.1.Hapeikun A. K. Lludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI: yuel. mocodue A By30B. /
A. K. Happrmikun; Yue6. ynpasieaue Mock. saepreT. nH-T1a (TexH. yH-Ta) - 2-€ U31.,
crepeotuIl. - M.: Akanemus, 2008. - 318 c.

2) 10MOJTHUTEJIbHASA JIUTEepaTypa:

2.1. llleBkomsic b. B. MuxpornpouieccopHblie CTpyKTypbl. TH)XeHEpHBIE pelIeHtsl: CIPAaBOYHUK.

/' b. B. llleBkomsac - 2-¢ u3A., mepepad. u goi. - M.: Paano u cBsa3s, 1990. - 512 c.

2.2. OnHOKpHUCTAILHBIE MUKpOTIpOIecCOpBl: yuel. mocodue. / 1. Y. Acees u np; SApocin. roc. yH-

T uMm. IL. I'. lemunosa - Apocnasns: Apl'Y, 1993. - 160 c.

3) Pecypchl B ceTH HHTEPHET:

3.1 http://easyelectronics.ru/category/avr-uchebnyj-kurs nata o6pamenus 10.11.2021

32 http://easyelectronics.ru/avr-uchebnyj-kurs-programmirovanie-na-si-chast-1.html ara

obpamenus 10.11.2021

9. MaTepuajibHO-TEXHUYeCKasA 0a3a, HeOOX0AMMAasA ISl OCYLIECTBJIEHUS 00Pa30BaTEIbLHOI0
npouecca no AUCHMUIIHHE

MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMas JJIs OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
mpoliecca 1o AUCIUIIINHE BKIIFOYAET B CBOM COCTAB CIIEUATIbHBIC TOMEIICHUS:

—yueOHbIE ayAUTOPHUH VIS IIPOBEICHUS 3aHITHIA JICKIIMOHHOTO THIIA;

—y4eOHbIe ayAUTOPUH JUIsl TPOBEACHUS J1a0OPaTOPHBIX paboT;

—yueOHbIE ayAUTOPHUH ISl IPOBEIECHHUS TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIH,

— y4eOHble ayIWTOPUU JJs TPOBEACHUS TEKYIIEr0 KOHTPOJSI W TMPOMEXKYTOUHOU
aTTecTaluu;

—TIOMEIICHUS ISl CAMOCTOSITENTLHOUN pabOTHI;

—TIOMEIICHHS IS XpaHSHHS U TPO(YUIAKTUIECKOTO OOCTYKHUBAHUS TEXHUUECKUX CPEICTB
oOy4eHwUsI.

[TomemeHust 1Jis CaMOCTOSATENBHON PAOOTHl O0YUYAIOUIUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M olecreueHueM JocTymna B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENLHYIO CPEAY OpTaHU3aIUH.

Yucno mocaJoyHbIX MECT B JIEKIMOHHOW ayJUTOpHH OO0Jbllie JUOO0 PaBHO CIIHCOYHOMY
COCTaBy IOTOKA.

Y4yeOHO-METONYECKOE obOecrieyeHue, HEo0XoauMoe IUIA OCYIIECTBIICHUS
00pa30BaTeNbpHOTO MpoIiecca MO TUCIUTUIMHE BKIIFOYAET B CBOM COCTaB:

a) IlpogeccuonanbHble 0a3bl JTaAHHBIX:

1. Tlopran Hay4HOI1 31€KTPOHHOM OMOIUOTEKH - http://elibrary.ru/defaultx.asp

2. ®epaepanbHas YHUBEPCUTETCKas KOMIBIOTEpHAs ceTh Poccuu - http.// www.runnet.ru/

0) UndopmannoHHbie cipaBoOYHbIE IPABOBbIC CHCTEMBI:

1. CIIC «KoncynpranTt-mocy - http://www.consultant.ru/

2. CIIC «Suneke» - http://www.yandex.ru/

ABTOp:

AccucTeHT Kadeapbl paIuOTEXHUUECKUX CUCTEM A.C. I'youn
(noonuce)



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«MHuKponpoueccopHbie YCTPOicTBa»

(HauMeHo8aHUe OUCYUNIUHBL)

@DoH/I OLIEHOYHBIX CPECTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIIUM CTYAEHTOB
o JUCIHHUIIJINHE

1. Twumossle KOHTPOJIBHBIC 3aIaHUA U UHBIC MaTCpUaJibl,
HCIOJIb3YCMBIC B ITPOLCCCC TCKYHICT'O KOHTPOJIA YCIICBACMOCTU

Cnucox 1adopaTopHbIX padoT 10 JMCHUIIHHE.

Jlabopamopnas — paboma Nel.  Osumaxomnenue ¢  1aOOpamopHviM — MOOYIeM,
muxpoxoumponnepom ATmega64 u cpeooti pazspabomku AVR Studio.

Ilenp pab®oThI: M3ydeHHE CTPYKTYphl JIaOOPAaTOPHOTO MOAYJIS, IMOJYyYEHHE OCHOBHBIX
TEOPETUYECKUX 3HAHUKM O MHUKpOKOHTposuiepe ATmega64, ero apXuTekType, MOIACUCTEME
namsTH, O3HAKOMIJIGHHE cO cpemoil paspaborku AVR Studio, Hamucanue mpocteiien
nporpaMMbl U €€ peaiu3aiys Ha J1adOpaTOpHOM MOJIYJIE, W3YYCHHUE IMMapajuIe]IbHBIX MOPTOB
BBO/Ia-BBIBOJIA.

Jlabopamopnas paboma No2. Hccredosanue cucmemvl npepwvl8anuil u MooyJis
mamepos-cuémuukos Mukpokoumpoaiepa ATmega64.
[lenp paGoTHI: 03HAKOMJICHHE C TOHSTHEM NPEPBIBAHUS W HM3yYEHUE HCIOJIB30BaHUS
IpephIBaHUM TMPH HAMKMCAaHUU MPOTrpamMM JUIsl MHUKpPOIpOIEccopa; NpUMEHEHHEe TalMepoB-
CUETYMKOB JIJISl U3MEPECHHS BPEMEHHBIX MHTEPBAJIOB U MOICYETa BHEITHUX COOBITHIA.

Jlabopamopnas ~ paboma No3. Hccneoosanue MO0y VHUBEPCAIbHO20
nocned08amenbH020 CUHXPOHHO-ACUHXPOHHO20 NPUEMO-NEPe0amyuKd.
lenp  paboTHI: O3HAKOMJICHHE C MOJIyJieM TOCJIeNoBaTeIbHOrOo uHTepdetica

MUKpOKOHTposuiepa ATmegab64 u ¢ ero npuMeHeHUEM ISl Iepeayu JaHHbIX.

Jlabopamopunass paboma Ned. H3zyuenue ocHO8 pabomvl ¢ AHALOCO-YUDPOBHIM
npeobpaszosameinem.

Lenb paboThl: U3yuyeHUE MPUHIUIOB pabOThl U MPOrPaMMHUPOBAHUS MOAYJSI aHAJIOTO-
udpoBoro npeodpaszoBaresnss MUKpoKoHTposuiepa ATmega64.

Konumponvnas paboma Nel

Bapuanm 1.
1. Pa3zpaborars cxemy moakitodeHusi Kk maructpanu MICROBUS 1-6utHOoro mporpammHO-
noctynHoro ueMenTa (I1J19) Ha ocHoBe RS-tpurrepa. 1719 pazmectuts no agpecy 1234H
B TPOCTPAHCTBE BBOJAA-BBIBOAA (MCIOJIb30BaTh TMONHYIO Jemudpaiuyio  aapeca).
Jlemmmdparop aapeca peann3oBarb Ha 0a3e MPOU3BOIBHOM JIOTHKH.

2. Pazpaborare cxemy noaxiroueHus k Mmaructpand MICROBUS MUKpOCXeMBI CTaTHYECKOTO
O3V c¢ opranmzamueit 1M*8. Ilpu sTomM s pacmmpeHuss aapecHOro0 MPOCTPAHCTBA
HCIIOJIb30BaTh JOIOJHUTENBHBIN PETUCTP paclIMpeHus, pa3MeliéHnbiil no aapecy 8000H.
st noctyna k O3V ucnons3oBaTh TpocTpancTBo aapecos (okao) 0000H - 7FFFH.



10.

Hus [I1D na unrepdetice MICROBUS mnoctpouThs yacTHUHBIN aemmdparop agpeca Ha
6aze I13Y c¢ opranmzammeit 256*8. Ilpu pemeHun 3amadyd  Tojaratb, 4TO B aJpeCcHOM
npoctpancTse B oonactu 3000H — 4FFFH uet npyrux [1/13.

JUia xom nmamsaTd ¢ xapakrepuctukamu: tocH = 100Hc, txam = 10HC, tcnp = 10Hc,
UCTIONB3YIOUIE  METOJ CKBO3HOM 3alMCH M BBIYMCIUTEIBHOTO  alIrOpUTMa C
xapakrepuctukamu Ph = 0. 95, Px =0.25 onpenenuts 3¢pdpexkruBHOE Bpems nukia trdd npu
YCIOBUH, YTO JOCTYHN K OCHOBHOW MNaMATH HE PETryaHpyeTcs IIMHHBIM apOUTpOM H
MIPOUCXOAUT oe3 JOTIOJTHUTEIBHBIX BPEMEHHBIX pacxoos. Brrancnenus
MIPOWJITIOCTPUPOBATh OJ0K-cXeMou anroputma cBoruHra. (Ph - BEeposSTHOCTH yCHENTHOTO
oOpaIieHus B K311, PX - BEpOSTHOCTH 3alUCH B MAMSTh).

Jlnst  cxeMbl, TNPUBENEHHOM Ha pHC. TNPOBEPUTH BO3MOXKHOCTH pPabOTBl € Y4YETOM
Harpy304yHOH CHOCOOHOCTM HMCTOYHUKA CHTHaJa IO BBICOKOMY, HU3KOMY YPOBHSM M IO
€MKOCTH.
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Hns muaum cBs3u ¢ Zo = 75 OM, coeauHsONEe MCTOYHMK curHaiga ¢ Rs =50 Om u
Harpy3kod Rp = 200 Owm, paccuurtarh nepexoAHblii MpOLECC HA CTOPOHE HCTOYHHMKA U
IIPUEMHMKA, €CIM MCTOYHHK CHTHaja IIEPEKIIYaeTCsl U3 COCTOSHUSA C BBIXOAHBIM
HanpspkeHueM Vs=0B B cocrosHue ¢ BbIXOAHBIM HampspbkeHueM Vs = 3B. Ilpusectu
pacuéTsl U1 MpoMeXxyTKa BpeMeHH 0 - 67T, TIe T BpeMs paclpOCTPaHEHUs CUTHAJIA B JIMHUN
cBsa3u. [locTpouts quarpamMmy bepaxepoHa.

Bapuanm 2.
Pazpaborars cxemy moakmtouenus k maructpanu MICROBUS 1-6utHOro mporpammHo-
nocrynHoro aneMmenTa (I1/13) Ha ocnoBe D-tpurrepa. I1J19 pasmectuts no anpecy FOFOH
(ucnonp30Barh MoNHYIO Aemudpanuio aapeca). Jemudparop anpeca peanuzoBarh Ha 0aze
MPOU3BOJIbHOM JIOTUKH.

Hus II/ID umeromero angpec 7F80H moctpouTh yacTW4HBIN Jemugparop aapeca Ha
crangapTHeIX nemudparopax (Hanpumep KP155M]J13). [lpu pemienun 3amauu mosiararb,
4TO B agpecHoM npoctpancTse B oomactu 6000H — 7FFFH net npyrux I1/10.

W3 uHTErpaibHBIX MUKPOCXEM CTaTUYECKOTO ONEPAaTUBHOIO 3allOMUHAOIIETO yCTPONCTBA
(O3Y) c opranmzanueiit 1K*8 u apyHanpaBneHHOH IIMHONW JaHHBIX MOCTPOHUTH 650k O3Y
¢ wuntepdpericom MICROBUS o6bpémom  4K*8 wu pasMecTuTh €ro B aJapecHOM
IpocTpaHcTBe, HaunHas ¢ agpeca FOOOH.

JUia xom nmamsaTd ¢ xapakrtepuctukamu: tocH = 100Hc, txam = 10HC, tcnp = 10Hc,
UCTIONB3YIONIe METOA MPOCTOTO CBONMHMHIA ¥ BBIYMCIHUTENIBHOTO alrOpUTMa C
xapakrepuctukamu Ph=0.95, Px=0.25 onpenenuts 3¢dexruBHOEC BpeMs mukia tap¢ mnpu
YCIOBUHM, YTO JOCTYHN K OCHOBHOW MNaMATH HE PEryaHpyeTcs HIMHHBIM apOUTpOM H
MIPOUCXOIUT 6e3 JOTIOJTHUTEIBHBIX BPEMEHHBIX  PAaCXOJOB. Brrancnenus
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MIPOWJITIOCTPUPOBATh OJOK-cXeMou anroputMa cBoruHra. (Ph - BEeposSTHOCTH yCHENIHOTO
oOparieHus B K311, PX - BEpOSTHOCTH 3aI¥CH B MTaMSTh).

JUist cxeMbl, TNPUBENEHHOW Ha pHUC. TPOBEPUTH BO3MOKHOCTb pPA0OTBI C Yy4ETOM
Harpy304HOH CIIOCOOHOCTH HCTOYHUKA CHUTHAJA MO BBICOKOMY, HU3KOMY YPOBHSIM H IO
€MKOCTH.
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Hns muaum cBsa3u ¢ Z0 = 100 Om, coenmnsronie ucrounuk curdaiga ¢ RS =300 Om u
Harpy3kod RL = 50 Om, paccuuTarb NEpeXOAHBIN IMPOLIECC HAa CTOPOHE MCTOYHHMKA U
IIPUEMHMKA, €CIM MCTOYHHMK CHTHaja IIEPEKIIYaeTCsl U3 COCTOSHUSA C  BBIXOAHBIM
HanpspkeHueM Vs =0B B cocrosiHMe ¢ BbIXOAHBIM HampsbkeHueM Vs = 5B. Ilpusectu
pacuéTsl U MpOoMeXyTKa BpeMeHH 0 - 67T, TIe T BpeMs paclpOCTPaHEHUs CUTHAJIA B JIMHUN
cBsa3u. [loctpouts quarpamMmmy bepaxepoHa.

Bapuanm 3.
Pazpaborars cxemy momkimtodeHusi k maructpanru MICROBUS 1-6GutHOoro mporpammHO-
noctynHoro eMenTa (I1IJ19) na ocnoe D-tpurrepa. I110 pazmectuts no agpecy AFFOH
(ucnonp30Batrh MoNHYIO Aemudpanuio aapeca). Jemudparop anpeca peanuszoBarh Ha 0aze
MPOU3BOJIBHOM JIOTUKH.

Hus TT/1D umeromero agpec 7F80H noctpouts wactuunblil gemudparop aapeca Ha 6aze
13V ¢ opraamzanueir 256*8. Ilpu pemeHun 3amadd 1ojaratb, 4To B aIpeCHOM
npoctpancTse B oonactu 6000H — 7FFFH net npyrux [1/13.

W3 wHTErpaIbHBIX MUKPOCXEM CTaTUYECKOTO OIMEPATUBHOTO 3allOMHHAOIIETO YCTPONCTBA
(O3Y) c opranuzanueit 2K* 16 u nByHanpaBIeHHON ITMHOW TaHHBIX MOCTPOUTH 070K O3V ¢
untepdeiicom MICROBUS o6béMom 8K*16 1 pa3MecTUTh €ro B aipeCHOM MPOCTPAHCTBE,
HauuHag ¢ aapeca EO00H.

Jns xom nmamsta ¢ xapakrepuctukamu: tocH = 100Hc, tksm = 10HC, tcnp = 10HC,
I/ICHOHBByIOH_Ieﬁ METOJ q)HaFOBOI‘O CBOIMMHIa MW  BBIYUCIIUTCIBHOIO ajJroputmMa cC
xapaktepuctukamu Ph=0.95, Px=0.25 onpenenuts >dhdextnBHOE Bpems 1ukina tadd npu
YCIOBHM, YTO JOCTYH K OCHOBHOW MNaMSTH HE pEryJIUpyeTcs UIMHHBIM apOUTpoOM H
MIPOUCXOJIUT 0e3 JIOTIOJTHUTEIbHBIX BPEMEHHBIX pacxomoB. Brruncnenus
IPOMILTIOCTPUPOBATh OJOK-CXeMO# anroputma cBonuHra. (Ph - BepoATHOCTH ycrenrHoro
oOpariieHus B K311, PX - BEpOsSTHOCTD 3aMKCH B TaMATh U BEPOSITHOCTh YCTAHOBKH (priara).

Jlist  cXembl, TPUBEAECHHOW HAa pHUC. TPOBEPUTH BO3MOKHOCTH pPabOTBl C Y4ETOM
HanyBOqHOﬁ CHOCOGHOCTI/I NCTOYHHUKA CHUI'HaJIa IIO BBICOKOMy, HI/I3KOMy ypOBHHM n 110
€MKOCTH.



18.

19.

20.

21

22.

23.

DD3
555

1 DD4
. { O— 155
1533
'l_r &

DD2 O—
1533

> &

ol

Hns muaun cBsa3u ¢ Zo = 100 Om, coegunstomnieii uctounuk curHaia ¢ Rs =300 Om u
Harpy3kod Rrp = 300 Owm, paccuurtarh nepexomHblii MpOLECC HA CTOPOHE HMCTOYHHMKA U
NpUEMHMKA, €CIM MCTOYHHMK CHTHala IIEPEKIIYaeTCsl U3 COCTOSHUSA C  BBIXOAHBIM
HanpspkeHueM Vs=0B B cocrosHuMe c BBIXOAHBIM HampsbkeHueM Vs = 5B. Ilpusectun
pacuéTsl U1 MpoMexyTka BpeMeHu 0 - 6T, Te T BpeMs paclpoCTpaHEHUsl CUTHAJIA B JIMHUN
cBs3u. [loctpouts guarpammy bepskepona.

Bapuanm 4.
Pazpaborars cxemy nomxiroyenus k maructpain MICROBUS 1-6utHoro mporpamMmHoO-
noctyrnHoro anementa (I1[12) ma ocHoBe D-tpurrepa. IIJID pasmectuTs mo ampecy
FFFFH (ucnonb3oBarh MoiHyo Aemudpanuio aapeca). lemmudparop aapeca peaan3oBarh
Ha 0a3e ctaHmapTHHIX aemudparopos (Hanpumep KP155U13).

T TI/1D umeromero aapec A2FOH mocTpouth yacTHYHBIM aemmdparop agpeca Ha
MPOU3BOJIbHOM Joruke. [Ipu pemeHun 3agayum mojararb, 4TO B aIpECHOM IMPOCTPAHCTBE B
ob6nactu AOOOH — BFFFH net npyrux I1/1D.

. I3 uHTerpaipbHBIX MHUKPOCXEM CTaTMYECKOTO OMEepaTHBHOTO 3allOMHHAIOIIETO YCTPOWCTBA

(O3Y) c opranmzanueit 1K*16 u nByHanpaBieHHON MIMHOW NaHHBIX TOCTPOUTH 010K O3Y
¢ wunreppeiicom MICROBUS o06véMom 4K*16 u pasMecTuTh €ro B aJapecHOM
IIpOCTpaHCTBeE, HaunHasi ¢ agpeca 2000H.

JUia xom nmamsaTd ¢ xapakrtepuctukamu: tocH = 100Hc, txam = 10HC, tcnp = 10Hc,
UCTIONB3YIOUIE METOI IPOCTOTO CBONMHIA, ONPEACTUTh BEPOSTHOCTh  YIAYHOTO
obpamienus: Ph anroputma K K311 mamsTH MpU KOTOpOM 3P QPeKTUBHOE BpeMs IuKia t3do
pPaBHO NHMKIY OCHOBHOM mamsTu 0e3 k3ma. PacdeTsl MpoOW3BOIUTH NMPHU YCIOBHH, YTO
JOCTYIl K OCHOBHOW MaMSTH HE PEryaupyercss IIMHHBIM apOMTPOM M TNPOUCXOAMT Oe3
JOTIOTHUTEIBHBIX BPEMEHHBIX PACXOJIOB.

Jlis  cxembl, TpPHUBEJECHHOW HA pHUC. MPOBEPUTh BO3MOXKHOCTH pabOThl € Y4YETOM

H&pr?;O‘IHOfI CIIOCOOHOCTH MCTOYHHKA CHUTHaja II0 BBICOKOMY, HH3KOMY YPOBHAM U 110
€MKOCTH.
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Hnsa nuaun cesizu ¢ Zo = 100 Om, coemunsiomeil uctouyHuk curHana ¢ Rs =50 Om u
Harpy3skod Rp = 50 Owm, paccumtarb mHepexoaHBI MpOLECC Ha CTOPOHE HCTOYHUKA U
IIPUEMHMKA, €CIM MCTOYHHK CHTHaja IIEPEKIIYaeTCsl U3 COCTOSHUSA C BBIXOAHBIM
HanpspkeHueM Vs=0B B cocrosHHMe C BBIXOAHBIM HampsbkeHueM Vs = 5B. Ilpusectu
pacuéTsl U MpOoMexXyTKa BpeMeHH 0 - 67T, TIe T BpeMs paclpOCTPaHEHUs CUTHAJIA B JIMHUN
cBsa3u. [loctpouts quarpamMmmy bepaxepoHa.

Bapuanm 5.
Pazpaborars cxemy moakmtoueHus Kk maructpanu MICROBUS 1-6utHOro mporpammHo-
noctynHoro eMenTa (I1J19) Ha ocHoBe D-Tpurrepa. I1J19 pasmectuts no agpecy 00FFH
(ucnonp30Barh MoNHYIO Aemudpanuio aapeca). Jlemudparop anpeca peanuszoBarh Ha 0aze
CTaHJapTHHIX Aemudparopos (Hanpumep, KP155MU/13).

Has 11D umeromero agpec BIFFH mnoctpouts uwacTuuHb Jemudparop anpeca Ha
crangapTHeIX aemudparopax (Hanpumep, KP155U/13). Ilpu pemenun 3amadu moJiararb,
4To B agpecHoM npoctpaHcTse B oonactu AOOOH — BFFFH wet npyrux [1/13.

W3 uHTErpaIbHBIX MUKPOCXEM CTaTUYECKOTO OIMEPATUBHOTO 3allOMHHAOIIETO YCTPOHCTBA
(O3Y) ¢ opranuzanueit 2K*8 u aByHanpaBIeHHON MIMHOW TaHHBIX TOCTPOUTH 010k O3V ¢
untepdeiicom MICROBUS o6béMom 4K*16 1 pa3mMecTuTh €ro B aipeCHOM MPOCTPAHCTBE,
HauuHag ¢ aapeca 4000H.

Jns xom nmamsitid ¢ xapakrepuctukamu: tocH = 100Hc, tkdm = 10HC, tcnp = 10HC,
MCTOJB3YIONIEH METOA CKBO3HOHM 3alHCH, ONMPEACIUTh BEPOSTHOCTh YAauHOTO OOpaleHHs
Ph anroputma ¢ Px=0.25 k xd3m mamstu npu KotopoMm 3ddekTuBHOE BpeMs nukia tadd
pPaBHO LUKIY OCHOBHOW mamsTH Oe3 kdma. Pacuérel mpom3BOIUTH HpPU YCIOBHUH, YTO
JOCTyI K OCHOBHOM NaMSTH HE PEryJupyercsl IIMHHBIM apOUTpOM M TNPOUCXOAUT Oe3
JOTIOJTHUTEIBHBIX BPEMEHHBIX pacxoaoB. (PX - BEpOsATHOCTH 3aluCH B TaMSTh).

Jlnst  cxeMbl, NPUBENEHHOW Ha pHUC. TPOBEPUTH BO3MOXKHOCTH pPA0OTBI C y4ETOM

Harpy304HOM CIMOCOOHOCTH WMCTOYHHKA CHUTHAja 1O BBICOKOMY, HU3KOMY YPOBHSIM U TIO
E€MKOCTH.
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Jns nmuaun cBsa3u ¢ Zo = 50 Owm, coemuHsromed McTouHuK curHaina ¢ Rs =300 Om u
Harpy3kod Rp = 200 Owm, paccuuTarbh MEpEeXOAHBIA MPOLECC HA CTOPOHE HMCTOYHUKA M
MPUEMHUKA, €CJIM MCTOYHUK CHUTHaja MEPEeKII0YaeTCsl U3 COCTOSHUS C BBIXOJHBIM
HanpspkeHueM Vs= 0B B cocTosHuEe ¢ BBIXOAHBIM HampsbkeHueMm Vs = 5B. Ilpuectun
pacué€Tthl A mpomMexxyTka Bpemenu 0 - 61, r1e T BpeMsl paclipoCTpaHEHUsl CUTHAJa B TMHUU
ces3u. [loctpouts guarpammy bepskepona.

Bapuanm 6.
Pazpaborars cxemy nomxirouenus k maructpaan MICROBUS 1-6utHoro mporpamMmHoO-
noctymHoro 31eMenta (I1J19) va ocnoBe D-tpurrepa. I1J19 pa3smectuts mo agpecy 8700H
(ucnonp30BaTh MONHYIO Aemmdpanuio aapeca). Jemmupparop agpeca peannsonars Ha 0aze
cTaHIapTHHIX nemudparopo (Hanpumep, KP155M1/13).

Jst TIJ1D umeromero agpec BOFFH noctpouTts wactuunsbii nemmudparop aapeca Ha 0ase
[13Y c¢ opranumzammeit 256*8. Ilpum pemeHun 3agadd mojararb, 4YTO B aJpPECHOM
npoctpancTtie B obimactu AOOOH — BFFFH net apyrux I1/19.

. I3 uHTEerpanbHbIX MUKPOCXEM CTAaTHMYECKOTO ONEpPaTHBHOIO 3allOMHUHAIOIIETO YCTPOWCTBA

(O3Y) ¢ opranuzanueiit 8K*8 u aByHarpaBIeHHON MHUHON TaHHBIX TOCTPOUTH 0110k O3Y ¢
unrepgpeiicom MICROBUS o6sémom 32K*8 1 pazMecTuTh €ro B apeCHOM MPOCTPAHCTBE,
HaunHas ¢ agpeca 8000H.

JUia xom nmamsaTd ¢ xapakrtepuctukamu: tocH = 100Hc, txam = 10HC, tcnp = 10HC,
OTIPENIETUTh BEPOATHOCTHh yaadyHOro oOparieHusi Ph mpu kotopoit addektrnBHOE BpeMms
uKiIa tygd anropurMa npocToro cBONMHra Oyaer oosbiie 3pPEeKTUBHOTO BpeMEHH LUK
aJTOpUTMa CKBO3HOM 3ammucH (BeposTHOCTH 3amucu Px = 0.25). JlocTyn K OCHOBHOM MaMsTH
HE PErylupyeTrcs IIWHHBIM apOUTPOM U MPOUCXOAUT Oe3 TOMOJHUTEIbHBIX BPEMEHHBIX
pacxoyioB.

Jlnst  cxeMbl, NpUBENEHHOW Ha pHUC. TPOBEPUTH BO3MOKHOCTH pPA0OTBI C y4ETOM

Harpy304HONM CIMOCOOHOCTH WMCTOYHHKA CHUTHAja 1O BBICOKOMY, HU3KOMY YPOBHSIM U TIO
E€MKOCTH.
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36. Jlna muanm cBs3u ¢ Zo = 50 OM, coemuHsrome MCTOUYHMK curHaia ¢ Rs = 80 OM u
Harpy3kod Rp = 100 Owm, paccuurtarb MepexoJHbIA MPOLECC HA CTOPOHE HMCTOYHUKA M
MPUEMHUKA, €CJIM MCTOYHHK CHUTHAaja NEPEeKIIOYaeTCsl U3 COCTOSHUSA C BBIXOAHBIM
HanpspkeHueM Vs= 0B B cocTosHMEe ¢ BBIXOAHBIM HampsbkeHneM Vs = 5B. Ilpuectn
pacué€Tthl A mpomMexxyTka Bpemenu 0 - 61, r1e T BpeMsl paclipoCTpaHEHUsl CUTHAJa B TMHUN
ces3u. [loctpouts guarpammy bepskepoHa.

[IIkxana oreHOK KOHTPOJILHOW PabOTHI:
3a pemenue 3ama4 1,2,3,6 naércst MakcumyM 1o 4 6ajia 3a KaxIyro,
3a pemieHue 3a1ad 4,5 naétcss MaKCUMyM 10 2 0aia 3a Kaxaylo.

CooTBeTcTBHE CyMMBI 0aJIJIOB, YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETCHITHI:
oT 8 110 11 BKJIIOYUTENTHHO - MOPOTOBBII

oT 12 10 15 BKJIIOUHUTENBHO - MPOABUHYTHIN

oT 16 10 20 BKIIOYUTEIHLHO — BLICOKHH

13



Tect Nel

1. IIpu kakoi apxXuTeKType MUKPOIIPOILECCOPHOM CHCTEMbl, KOMAH/IbI M IAHHbIE XPAHATCH
B €IHHOM a/[PeCHOM MPOCTPAHCTBE MaMATH?

a) [apBapackas apXuTekTypa

0) apxurexrypa ®on-Heiimana

B) MoauduinpoBanHas ['apBapckast apxuTekTypa

') HU B OJIHOM M3 MEPEUHUCICHHBIX

2. Mukpocxema cratuueckoro O3Y (SRAM) umeer 14-pa3psiiHyio HIMHY ajpeca u
16-pa3psaanyo muny nfaHHbIX. KakoBa opranmsanus nannoro O3Y?
a) 16384 x 8 6)14x16 B) 16384 x 16 r) 16K x 8

3. JlJ1sl KAaKOro THUIA JJIeKTPOHHON MaAaMATH HE00X0IMMA MOCTOSTHHAS pereHepanus JaHHBIX
B npouecce padorbi?

a) nuaamuieckoe O3Y (DRAM)

0) crarnueckoe O3Y (SRAM)

B) Macounoe [13Y (ROM)

r) nepenporpammupyemoe [13Y ¢ anekrpuueckum ctupanrem (EEPROM)

4. Jlo kaKoro 3Ha4eHHus cunTaeT 8-pa3psaaHblii TaliMmep-cuérunk T/CO B
MHUKPOKOHTpOoJIepe ATmega64 npu ucnoJib30BaHuM pe:kuma padorsl «Copoc mpu
copnagieHum» (pexum CTC - Clear on The Compare)?

a)8 0) 255

B) 70 3HaueHwus perucrpa cpauernusi OCRO r) 10 3HaueHus peructpa duaros SREG

5. I'me pacnoJiosxkeHa B MUKPOKOHTpPOJLIepe ATmega64 Tadimia BeKTOpoOB npepbiBaHUi?
a) B Havayie crarndeckoro O3V maHHBIX

0) B koHIIe cTaTdeckoro O3Y maHHBIX

B) B KOHIIE (pIIeNI-IaMsATH TPOTpaMMm

') B Havajie (hJaeni-maMsTd Tporpamm

6. Kakoii 3;1eMeHT MEKPONIPOLIECCOPHO CHCTEMBI NPeIHA3HAYeH I pa3MelleHus!
YCTPOMCTB BBOIa-BbIBOJIa U MUKPOCXEM 3JIeKTPOHHOUH MAMSATH B 3aIaHHBIX 00J1aCTAX
aJpecHOro npocrpaHcrea’?

a) CUéTYNK KOMaH]I 0) nemmdpaTop aapeca

B) mudpaTop aapeca I') perucTp o01Iero Ha3HaYeHUs

7. KakoBa mocjie10BaTeJIbHOCTD AeiCTBUII MUKPOIIPOIECCOPA NPH BO3HUKHOBEHUN
NpepbIBaHNs B MUKPOKOHTpoOJLIepe ATmega64?

a) MpepbIBaHUE BBHIMTOJIHEHUS TEKYIIEH MPOrpaMMBbl, COXpaHEHHE aJpeca BO3BpaTa B CTEKE,
nepexo/1 Ha Havyaso TabJIHIIbl BEKTOPOB MpepbIBaHMiA 1o MeTKe Reset

0) mpepbIBaHUE BHIMIOJHEHUS TEKYIIEH TPOrpaMMBbl, YTEHUE aJpeca MOANPOrpaMMbl 00padOTKH
IpepbIBAaHMS U3 CTEKA, IEPEXO0J] Ha TOANPOrpaMMy 00pabOTKH 110 CYUTAHHOMY apecy

B) O)KUJaHME OKOHYAHUS BHIMOTHEHUSI TEKYIIEH MPOrpaMMbl, epexo/1 Ha Hauyajo TaOIUIIbI
BEKTOPOB IIPEPBIBAHUI 110 MeTKe Reset

T') IpepbIBaHME BBIMIOJIHEHUS TEKYILIEeH IPOrpaMMBbl, COXpaHEHUE aipeca BO3Bpara B CTEKE,
nepexo/1 Ha COOTBETCTBYIOUIHI COOBITHIO aJipec B TaOJIMIIE BEKTOPOB PEPHIBAHHH

8. KakuMm crnoco00M MOKHO peajin30BaTh 3a/1ePKKY peaKMid MUKPOKOHTPOJIJIEpa Ha
HEKOTOpOe BXO/IHOE BO3/1eiicTBHE

a) MO COOBITHIO 3aITYCTUTH ITUKJI C YUCIIOM UTEPAIHH, 00ECTICUHBAIONINX HEOOXOIUMYIO
3aJIEPIKKY

0) 3amycTUTh TalilMep U B LIMKJIE KOHTPOJIMPOBATh HACTYIIJICHUE TaiMayTa

B) 000MMH yKa3aHHBIMH CIIOCOOaMU;

T') HM OJJHUM U3 YKa3aHHBIX CIIOCOOOB

9. Kak Hau0oJiee ObICTPO peaiu30BaTh ONEPAIUI0 YMHOKEHHSI B MUKPOKOHTpPOJLIIepe 0e3
anmapaTHoro yMHoOKuTeJs?

a) B LIMKJIE JO0ABIATH OAUH U3 ONEPAHIOB K aKKyMYJISITOPY, YUCIIO UTEpAIUil LIUKJIa PaBHO
3HaYEHHUIO BTOPOTO ONEepaHia
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0) B MKJIe 100aBIATh K aKKYMAJIATOPY MPOU3BEJCHNUE OTACIbHBIX OUT OJHOTO OTepaH/ia Ha
pe3yJbTaT CABUra BTOPOTo OIepaH/ia Ha COOTBETCTBYIOIEE YUCIIO OUT BIIEBO;

B) BBITIOJTHUTH TTOOMTOBBIE OINEPALIUH JIOTHYECKOTO YMHOXKEHUS M «HCKIIIOYAIOIIETO UITH» U
CJIOXKHTb UX PE3yJbTATHI;

I') BCE TPH YKa3aHHBIX CII0c00a paBHO3HAYHBI IO CKOPOCTHU BBIITOJIHEHHS

10. K MUKPOKOHTpOJLJIEPY Yepe3 OUH MOPT He0OX0AUMO MOJAKIIOYUTH HECKOJIbKO
BBICOKOCKOPOCTHBIX NepH(epHiiHBIX YCTPOMCTB. BoiOepuTe noaxoasimmii T
uHTepeiica.

a) SPI;

6) TWI;

B) UART;

T') MOJIXOJAT BCe 3 THMA.

11. Kak npaBH/IbHO HA MEKPOKOHTpOJLIJIepe 00ecneYnTh HellpepbIBHYI0 00padoTKy
JAHHBIX Ha MpejieJie MPOU3BOINTEIHLHOCTH U OBICTPYIO PeaKIHI0 HA COOBITHS €
HEU3BEeCTHBIM BpeMeHeM BO3ZHHUKHOBEHUSI

a) B 0ECKOHEYHOM IIMKJIE 00paOOTKH TAHHBIX HAa KKION UTEPAIH TIPOBEPSATH MPU3HAK
HACTYIUJICHHS COOBITHS;

0) B 0ECKOHEUHOM ITMKJIC 00pa0OTKH JaHHBIX Yepe3 3aJJaHHOE YHUCIIO UTEPAIUA TPOBEPSITH
MpU3HAK HACTYIUICHHS COOBITHS;

B) COOBITHS TOJKHBI BBI3BIBATH (POPMUPOBAHKE IPEPHIBAHUS, MEXKTY KOTOPHIMU B OECKOHEYHOM
IIUKJIE OCYIIECTBISIETCS 00paboTKa TaHHBIX;

T') BHIIOJHUTH MOCTaBJICHHYIO 3a/1a4y HEBO3MOKHO.

12. Ha MEKPOKOHTpOJIJIEpe He00X0AMMO PeaIn3BaTh BBOJ ¢ 12 KHONOYHOI KJIaBHATYPHI.
KakoBo TunIoBO€ penieHue JaHHOM 3aqa4u?

a) MUTaHue NOJAETCSI OAHOBPEMEHHO Ha BCE KHOIIKH KJIaBHATyphl OT | BbIBO/IA
MHUKPOKOHTpPOJIIEPA, KaXk/1ast KHOTIKA MTOAKIIOYAETCS K BBIJICTICHHOMY BBOJTY MUKPOKOHTPOJIIEPA,
KOTOpbIE OMPAIIMBAIOTCS IO OYEPE/IH;

0) KIaBuaTypa JSNUTCS Ha 4 TPYMIIBI O 3, KHOTIKU, TUTaHKe MOAAETCs Ha KaXKIYI0 TPYIITY 10
ouepeu oT 4 BBIBOAOB, 10 OAHOM KHOIKE M3 Ka)/10M IPYMNIIbI MOAKIYAOTCS K 3 BBOAAM
MHUKPOKOHTPOJIIIEPA, KOTOPHIEC OMPANIUBAIOTCS IO OUEPE/IH;

B) IINTAHUC HA Ka)K,Z[YIO KHOHKy HOI[aéTCH 10 oqepe;m oT I/IH,Z[I/IBI/I,Z[ya.HI:HOFO BbIBOJ1A
MHUKPOKOHTPOJIJIEPA, BCE KHOTIKU MOAKIIOYAETCS K OAHOMY BBOJTy MUKPOKOHTPOJLIEPA;

) KJIaBHaTypa JEIUTCS Ha 3 Tpynnbl 10 4, KHONKH, TUTaHUE MTOAAETCS Ha KaXKyr0 TPYIITy 1O
odepenn OT 3 BBIBOJIOB, 10 OAHOM KHOIKE M3 KaKIOW IPYIIIbI MOJKIIOYAIOTCS K 4 BBOJAAM
MHUKPOKOHTPOJIJIEPA, KOTOPbIE OMPAIIUBAIOTCS 10 OUEPEIH.

13. Kakum 00pa3om M0:kHO 00ecriedyuTh ()OPMUPOBAHNE MHOTOYPOBHEBOI'0
YHPABJISIIOIIEr0 HANPSKEHUsI HA MUKPOKOHTpoJsLIepe O6e3 LIAIL?

a) 00bEeIMHUTH HECKOJIBKO BBIXOJI0OB MUKPOKOHTPOJIJIEpPA U BKJIIOUATH/OTKIIOYATh CUTHAJIBI Ha
HUX;

0) peanuzoBath [IIMM Ha 01HOM BBIXOJI€ MUKPOKOHTPOJUIEPA U CTJIAKUBATh €0 C TOMOIIIBIO
OHUY;

B) 000MMH TTEPEYNCICHHBIMU CITIOCOOAMH;

') HU OJHUM M3 IIEPEUUCICHHBIX CIOCO00B.

Kittoun k Tecty Nel

Ne 1 2 3 4 5 6 7
3adaHUsA

Kitou 0 B a B r 0 r
Ne 8 9 10 1 12 13

3adaHUsA

Knrou B 0 a B r 0
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[IIxana O1eHOK 3a TECTUPOBAHUE:
3a KKl TTPABIIIbHBIN OTBET naércs 1 6ar.

CooTBeTcTBHE CyMMBI 0aJUIOB, YPOBHIO C(DOPMUPOBAHHOCTH KOMITETCHIIUT
oT 4 10 6 BKJIFOUUTEIHHO - MOPOTOBbIM

oT 7 10 10 BKJIIOYUTENTBHO - HPOABUHYTHIN

oT 11 1o 13 BKIIOYUTENLHO — BLICOKH
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10.

11.

12.

13.

14.

Cnucok BONpocoB U (MJ1M) 3aaHUH ISl IPOBEACHUA MPOMEKYTOUYHOM aTTecTAlul

Cnucok éonpocos K 3auémy:

Paznuunbie MOAXOABI K MOCTPOCHHUIO HU(MPOBBIX YCTPOUCTB (3aKa3HbIE MHKPOCXEMBI,
[IJINC, mukponporieccopsl). Knaccudukanuss MIT cucrem. Apxutektypsl MII cuctem
(pon-Heitmana u 'apBapckasi) — X 0COOCHHOCTH, TOCTOMHCTBA, HeJocTaTKu. [loHsATHE
MIT u MII cucremsl. [lonsitust maTepdeiica, MMUHBI, TPOTOKOIA.

HNurtepdetic MII-cucrempl: MUHBI aapeca, JaHHBIX, YIPaBICHUS WX Ha3HAUYCHUE U
OCOOCHHOCTH; TOHSATHE aPECHOTO MPOCTPAHCTBA; MOHSATHE MPOTPAMMHO-IOCTYITHOTO
JJIeMEHTa,  pa3MEelIeHHe  MPOrpaMMHO-JOCTYIHBIX  3JEMEHTOB B aJpeCHOM
MPOCTPAHCTBE.

Untepdeiic MII-cucremsl: nemmudparopsl ajpeca — MOHATHE, Ha3HAYCHHE U MPHUMEP
peanu3zanun. [TonHble 1 yacTHUHBIE AeMIMPPATOPHI aIpeca.

HNurtepdetic MII-cuctemMpl: OCHOBHBIE OIEpallid CHCTEMBI C TpeMsl IITHHAMHU.
BpeMGHHBIe AuarpaMmbl YTCHHA W 3allUCU HNPOTrPaAMMHO-AOCTYIIHOI'O 3JICMCHTA Ha
npuMmepe npocteiero natepdeiica Microbus.

dusndeckue TPUHITMIBI peaTn3alliy IBYHAINpaBIeHHOTO oOMeHa no unrepdeiicy MII-
CHUCTEM, 6y(1)epHHe 9JICMCHTHBI C OTKPBITBIM KOJUICKTOPOM U C TPCMA COCTOSIHUSIMMU.

Cuctembl cuucnenus. IlepeBoxg umcen U3 pa3dUYHBIX CHUCTEM  CUHUCIICHUS.
[IpencraBieHue MOJOKUTEIBHBIX, OTPUIATEIBHBIX M IPOOHBIX uncen B MII-cuctemax.

Knaccudukanysi THIIOB MHKPOCXEM DJICKTPOHHOW IMaMSTH, CPaBHEHHUE HX OCHOBHBIX
0COOEHHOCTEH U XapaKTEPUCTHUK.

[Mocrosinubie  3anmomuHarone  ycrpoiictBa (I[I3Y). CrpoeHue 3arOMHHAIOMIMX
3JIEMEHTOB Maco4yHOro u nepenporpammupyemoro [13Y. OcHoBHbIE XapaKTEPUCTUKU U
0COOEHHOCTH.

[loncucrema mamsaTu MukporpoueccopHbix cucteMm. Crarnueckoe O3Y. OcHoOBHbIE
XapaKTEepUCTHKH U ocoOeHHOCcTH. CTpoeHHe 3alOMHHAIONIETO JJIeMeHTa. BpemeHHbIe
JarpaMMbl pabOTHI.

[loncucrema maMaTtu MHKpoIpoleccopHbIX cucteM. Junamuueckoe O3Y. OcHOBHbIE
XapaKTEepUCTHKH U ocoOeHHOCTH. CTpoeHHe 3alOMHHAIONIETO JJIeMeHTa. BpemeHHbIe

JarpaMMbl pabOTHI.

Apxurekrypa MII ATmega64. Opranuzauus aznpecHoro mnpocrtpaHcTBa. Cuérdmk
KOMAaH/[] M €ro Ha3HauCHHUE.

Cucrema komannx MII ATmega64. OcHOBHBIE KOMaHIbl TNEPECHUIKH JTaHHBIX.
HenocpencrBennasi, npsimasi 1 KOCBEHHasi aJipecariusi.

Cucrema xomana MII ATmega64. OcHoBHBIE apudmeTHueckue Komaibl. Peructp
(iaroB. BuToBBIE KOMAHIBI.

Cucrema xomann MII ATmega64. Komannpl nepenauu ymnpaBieHUs. Y CIOBHBIE M
0€3yCIIOBHBIC TIEPEXOIBL.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Cucrema xomann MII ATmega64. Komanasl BbI30Ba M BO3BpaTa M3 MOANPOrpaMM.
Crexk, Ha3HaYEHHUE U IPUHLUI paOOTHI.

[Toustue npepoiBanusa. Opranuzanusa cuctembl npepbiBanuii muas MIT ATmega64.
Bremnue npepeiBaHus.

Taiimepbl-cuétunku B MII cucremax. Ha3znauenue, npuHuun paboThl. 16-pa3psaHblii
tarimep-cuéTunk B MIT ATmega64 — oCHOBHBIE €r0 OCOOCHHOCTH U PEKUMBI PAOOTHI.

Taimepoi-cuétunkn B MII cucremax. Ha3nauenue, mpuHuun paOoThL. 8-pa3psiiHbIC
taiimepsi-cuéTunku B MIT ATmega64 — 1x OCHOBHBIE OCOOCHHOCTHU U PEKUMBI PAOOTHI.

ACHHXpOHHBI  TOcTenoBaTeNbHbIM  uHTepderic. dopmar  makera  JaHHBIX.
CunxpoHu3anusa npuéMHHKA U nepenaTyrka. CKOpOoCTh Nepead NaHHBIX.

OcHOBHBIE OCOOCHHOCTH MOJYJISl ACHHXPOHHOIO IOCJEI0BATENBbHOTO MHTep(elica B
MII ATmega64 (cTpyKTypHas cxema, HacTpoiika CKOpOCTH M ¢opmara rakera JaHHBIX,
MIPEPHIBAHMUS ).

[TapannensHbie opThl BBOa-BbiBOAa B MII ATmega64. CtpykTypHas cxema, perucTpbl
YIIpaBICHUA.

Monyns ananoro-mudposoro npeodpaszosarenss MIIT ATmega64. OGmas cTpyTkypa |
npuHOAND paboTel. JlMama3oH BXOAHBIX AHAJOTOBBIX CHTHAJIOB. BBIOOp omopHOTO
HaINpsKCHUS.

Monyne ananoro-niudpoBoro mpeobpazoBarenss MII ATmega64. Pexumbl 3amycka

npeoOpa3zoBanms. 3afgaHue TakToBOM dactotel s Allll  mocnemoBaTeaprHOTO
npubimxenus. Bpems mpeoOGpazoBaHus.
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IlepeyeHb KOMIETEHIIMA, 3TANIbI X ()OPMUPOBAHUS,
ONMHCaHUe MoKa3aTesell U KpUTepHeB OLEHUBAHUSI KOMIIETEHIMI HA Pa3JIHYHBIX 3TANaX UX
(opmupoBaHus, onucaHue MIKAIbl OLlEHUBAHUS

HIkana oueHnBaHust chOPMUPOBAHHOCTH KOMIIETEHIIUI U eé onucaHue
OnenuBanue ypoBHS CHOPMHPOBAHHOCTH KOMIETCHIIM B MPOIECCE OCBOCHUS
JUCIUILIMHBI OCYILIECTBIISIETCS MO CIAEAYIOUIEH TpeXypOBHEBOI LIKaje:

IToporoBelili  ypOBEeHB - IPEANIONATacT OTPAKEHHUE TEX OXHUAAEMBIX pPE3yJIbTaTOB,
KOTOpbIE ONPEACNSAIOT MHHHUMAIbHBIA HAO0Op 3HAaHWN W (WIM) YMEHMH W (WJIM) HaBBIKOB,
IIOJIyYEHHBIX CTYJIEHTOM B PE3yJbTaTe OCBOCHMS NUCLHUILIMHBI. [IOpOroBelii ypoBEHB ABIIAETCS
00s3aTeNIbHBIM YPOBHEM IS CTyJEHTa K MOMEHTY 3aBEpLICHHsI UM OCBOCHMS JaHHOU
JUCLUIUIAHBIL.

IIpoaABMHYTHI ypOBeHb - IPEANOIAraeT ClIOCOOHOCTh CTYACHTA UCIOIb30BATh 3HAHUA,
YMEHUS, HAaBBIKM U (WJIM) OMBIT AEATENbHOCTH, NOIYUYEHHbIE NPU OCBOCHUM TUCIMILIMHBI, IS
pemeHust TpoQecCHOoHaNbHBIX 3a1ad. [IpoABHHYTHI ypOBEHb  MPEBOCXOAUT MOPOTOBBIH
YPOBEHB 10 HECKOJIBKUM CYLICCTBECHHBIM IIPU3HAKAM.

Bbicokmii ypoBeHb - pesnonaraeT CrocoOHOCTh CTYAEHTa HCIOJIb30BaTh MOTEHLUAI
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIBHOCTH, MTOJyUYEeHHBIX MIPU
OCBOCHMM JMCUUIUIMHBI, JUIA TBOPUYECKOTO pEUIeHUS NpOoPEecCHOHATBHBIX 3a7ad U
CaMOCTOSITEJIbHOTO TIOMCKAa HOBBIX IOJAXOAOB B HUX PELIEHUH INyTEM KOMOMHMPOBAHUS U
UCTIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB PpEIICHUS MPUMEHUTENBPHO K KOHKPETHBIM YCIIOBHSIM.
BbICOKMI yPOBEHB TPEBOCXOAUT MOPOTOBBIN YPOBEHB 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.
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MeTtoauyeckue peKOMeHAAINH NPENoIaBaTe/I0
10 Nnpoueaype OueHUBAHNS 3HAHUI, YMEHNH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH,
XapaKTepU3yIIHUX 3Tanbl (opMHUPOBAHUA KOMIIETEHIUA

Kpurtepuu onieHnBaHus CTelleHU OBJIA/ICHUS 3HAHUSIMH, YMEHHUSIMHU, HABbIKAMHU U
(M) ONBITOM AEATEJIHLHOCTH, ONpee/siioIHe YPOBHH CGOPMHUPOBAHHOCTH KOMIIETEHIIHI

Llenpro mpoueayphbl OLCHUBAHUS SIBIISICTCS OTPEICIICHUE CTETIEHN OBJIAJICHUS CTYJCHTOM
OKU/IaEMBIMU pe3yJibTaTaMu OOyueHHs (3HAaHUSMM, YMEHUSMH, HaBBIKAMU M (WJIM) OIBITOM
JESATETLHOCTH).

Hpoue;[ypa OLCHUBAHUA CTCIICHU OBJIAACHUSA CTYACHTOM OXHWIACMBIMH PC3YyJIbTaTaMU
O00y4eHHUs] OCYIIECTBISIETCS C IOMOLIbIO METOAWYECKUX MAaTEpHalioB, MPEACTABICHHBIX B
pazzaene 1.1. HacTosIel 00pa30BaTENBLHON IPOTPAMMBI

Kputepuu onieHuBaHusl CTeNEeHU OBJIadeHUs 3HAHUAMH, YMEHUSIMU, HABBIKAMU U (WJIH)
ONBITOM /1eSITeJIbHOCTH, OTNlpeAe/isiiolie YPOBHU ¢(hOPMUPOBAHHOCTH KOMIIETEeHIIUH

IloporoBelii ypoBeHb (00IIHE XapaKTEPUCTUKH ):

— BIIQJICHUE OCHOBHBIM 00bEMOM 3HAHUH IO MPOTPaMME TUCITUTIIINHBI;

— 3HaHWE OCHOBHOW TEPMUHOJIOTHUHU IAaHHOW 00OJacTH 3HAHWM, CTUIMCTHYECKH T'PaMOTHOE,
JIOTUYECKH MPABWIIBHOE U3JIOKEHUE OTBETA HA BOMIPOCHI 0€3 CYIIECTBEHHBIX OITHOOK;

— BJQJICHUE HWHCTPYMEHTapUEM JUCHUMIUIMHBI, YMEHHE €ro HCMOJIb30BaTh B PEIICHUHU
CTaH/IaPTHBIX (TUTIOBBIX) 33124,

— CHOCOOHOCTh CaMOCTOSITEIBHO TPUMEHSTh THUIIOBBIC pEIICHHWs B paMKax paboueit
MPOTrPaMMBbI TUCIUTLIAHBL;

— YCBOGHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHOBAaHHOM paboyveil mporpaMMOi JUCITUTIINHBL,

— 3HaHHWe 0a30BBIX TEOPU, KOHIICTIIINA W HAPABICHUN 110 U3y9aeMOU TUCIUTIINHE;

— CaMOCTOsITEeNIbHas paboTa Ha MPAKTHYECKUX M JTAOOPATOPHBIX 3aHATUSAX, TIEPHOIUIECKOE
y4JacTHe B TPYMIOBBIX OOCYXKIEHHUSAX, JOCTATOYHBIA YPOBEHb KYJBTYPhl HMCIOJHEHUS
3aJaHuM.

IIpoaBMHYTHII YpOoBeHb (0011E XapaKTEPUCTHKH):

— JIOCTaTOYHO TIOJHBIE W CHCTEMAaTH3MpPOBAHHbIE 3HAaHUS B O00BEME MPOrpPaMMBbI
JVCLUIUIMHBL,

— HCIOJB30BAaHME OCHOBHOM TEPMHUHOJOIMM [JaHHOM O0JacTM 3HAHUHM, CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKH IPaBUIBHOE H3JI0KEHHE OTBETA HAa BOIIPOCHI, YMEHME JENaTh
BBIBO/IbI;

— BIQJICHUE HWHCTPYMEHTApUEM JUCLUUIUIMHBI, YMEHUE €ro HCIOJb30BaTh B pELICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a/1a4;

— CIIOCOOHOCTH CaMOCTOSITENILHO peIlaTh CIOXKHBIE 331a4u (IpoOjaeMbl) B paMKax paboueit
IIPOrpaMMbl JUCLUILIIMHBI,

— YCBOCHHE OCHOBHOW W JOTOJHHUTEIBHON JUTEPaTyphl, PEKOMEHIOBAaHHOW padouei
IIPOrpaMMOM TUCLHUIUINHBI;

— YMEHHME OpPHEHTHUPOBATHCS B 0A30BBIX TEOPHUSAX, KOHIEMIUSAX U  HAlpaBJICHUSIX IO
M3y4aeMoOl JUCHUIUIMHE U 1aBaTh UM CPABHUTENIBHYIO OLICHKY;

— caMmocTosATeNbHas paboTa Ha NPAKTUYECKUX U JIa0OpaTOPHBIX 3aHATHSX, y4acTHE B
IpYNIIOBBIX 00CYKIEHUAX, BBICOKUN YPOBEHb KYJIbTYPbI HCIIOJHEHUS 3aJaHUH.

Boicokuii ypoBeHb (00IIHME XapaKTEPUCTUKH ):
— CHCTeMaTU3WPOBaHHbBIC, ITyOOKHE W TIOJTHBIC 3HAHUS 110 BCEM pa3zeiaM JUCIHUIUTHHEI,
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— TOYHOE HCIHOJb30BAHME TEPMHUHOJIOIMU JAHHOM 00JacTH 3HAHUH, CTUJIMCTUYECKU
IPaMOTHOE, JIOTMYECKU IPABWIBHOE H3JI0KCHUE OTBETa HA BOIPOCHl, YMEHHE JENaTh
00OCHOBAHHBIE BBIBOIBI;

— Oe3ynpedHoe BIaJEeHUE HHCTPYMEHTApHEM AMCLUIUIMHBL, YMEHUE €ro HCIOJIb30BATh B
MOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATBHBIX 3a/1a4;

— CIIOCOOHOCTb CaMOCTOSITENIFHO M TBOPYECKM peIIaTh CIOXKHBIE 3amaud (IpoOiiemMbl) B
paMkax pabodei mporpamMMbl TUCLUILINHBI;

— TMOJHOE U TINIyOOKOE YCBOGHHE OCHOBHOW M JONOJHHUTEIBHOH  JIMTEpATYpHI,
pPEeKOMEHI0BaHHOH pabodell mporpaMMOi TUCIIMILIHHEI,

— yMEHHE OpPHUEHTHPOBATHCSA B OCHOBHBIX TEOPHUAX, KOHLENLIMAX M HANPABICHUAX 110
M3y4aeMOH NUCLHIIIMHE U JaBaTh UM KPUTUYECKYIO OLIEHKY;

— aKTHBHas CaMOCTOsITeNIbHas paboTa HAa NPAKTUYECKUX M JIADOPATOPHBIX 3aHATUSAX,
TBOPYECKOE ydyaCTHE€ B TIPYNINOBBIX OOCYXJEHUSAX, BBICOKMH YPOBEHb KYJIBTYpPBI
WCIIOJTHEHUS 3a/IaHUMN.

Onucanue npoueaypsl BbICTABJIEHUS] OLEHKHU

B 3aBucuMocTH OT YpOBHSI COPMHPOBAHHOCTH KaXKJOW KOMIIETECHIIMH MO OKOHYaHWUHU
OCBOCHHUSA OUCHUIINIMHBI CTYACHTY BBICTABJISACTCA OIICHKA. I[J'I}I AUCHUIUINH, H3YYdCMbIX B
TEYEHUE HECKOJIBKMX CEMECTPOB, OI[CHKAa MOXXET BBICTABIATHCS HE TOJBKO MO OKOHYAHHUHU €&
OCBOGHHUS, HO M B MPOMEXKYTOUHBIX CeMecTpax. BHUJ OIEHKH («OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBJICTBOPUTEIBHO», «3a4TCHO», «HE3a4TEHO») ONpeAesIeTCs
pabodeii mporpaMMoi TUCIUTLITNHBI B COOTBETCTBUU C YUCOHBIM IIJIAHOM.

OleHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, Yy KOTOPOTO KaKIas KOMITCTCHIIUS
(TTOJIHOCTBIO WIJIM YaCTUYHO (hpopMupyemast JTaHHOM TUCIMIIMHON) cOpMHpPOBaHA Ha BBHICOKOM
YPOBHE.

OneHKa «XOpOIIO» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTO Kaxaas KOMIICTCHIIUS
(TTOTTHOCTBIO WJIM YACTUYHO (popMUpyeMasi TaHHOUN JUCIUTIINHON) chopMUpOBaHA HE HIDKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OneHKa «yJIOBIETBOPHUTEIBHO»  BBICTABISIETCS CTYACHTY, Yy KOTOPOTO KaxKias
KOMITETEHIIHS (ITOJTHOCTBHIO MIIM YaCTUYHO (opMHUpYyeMasi JaHHOW JUCHUIUIMHON) chopMUpOBaHa
HE HIWKE, YeM Ha ITOPOTOBOM YPOBHE.

O1eHKa «HEYI0BIETBOPUTEIHHOY» BBICTABISETCA CTYACHTY, Y KOTOPOTO XOTS OBl OJJHA
KOMITETCHIIHS (TIOTHOCTHIO MJIM YacTUYHO (hopMUpyeMas JTaHHOW TUCIUILTHHON) chopMHUpOBaHa
HUKE, YeM Ha TIOPOTOBOM YPOBHE.

YpoBeHb c(HhOPMUPOBAHHOCTH KOMITETCHIIMU OLIEHUBACTCS KaK CPEIHUN O
COBOKYITHOCTH ITapaMETPOB, B POJIM KOTOPBIX BBICTYITAIOT OIEHKH 32 KOHTPOJIbHYIO padoTy Nel,
TecT Nel, KOJMUYECTBO M KaYECTBO CIAHHBIX J1a0OPATOPHBIX pabOT, OTBETHI HA BOIIPOCHI
3K3aMEHAIIMOHHOTO OMIIETA.

21



IIpunioxenne Ne2 k padoueil mporpaMme U CHHUIIIMHBI

«MuKponpoueccopHbie yCTPOiCcTBaY
(HaumeHo8aHUe OUCYUNIUHBL)

MeToanuyecKkue YKazaHud AJd CTYACHTOB IO OCBOCHHUIO TUCHUIIJTHHBI

OcHoBHOW ~ (opmoil  H3NMOKEHUsT ~ yuyeOHOro  Marepuajga 1O  JUCHUIUIMHE
«MWUKpOTIPOIIECCOPHBIE YCTPOUCTBaY SBISAIOTCS JIGKIMKW. B pamkax mnekmuii oOydaroniuecs
3HAKOMSTCSA C TEOPETUUYECKUMH CBEJACHUSMH 10 MHUKpomporieccopHbiM cuctemam (MIIC), ux
YCTPOHUCTBY M MNpHUHOUIIAM paboTel. M3ydyaeMblii TeOpeTHUYEeCKUH Marepuan sSBISETCS
He0oOXoarMMOM 0a30i JJIs1 BBITIOIHEHUS JTA00PATOPHBIX padoT.

B xoze nexkumii npenoiaBaTenb B OCHOBHOM KpPaTKO M3JIaraeT CBEJEHUS 10 COJAEPIKAHUIO
JTUCLUIUIMHBL, TOAPOOHO OCTAHABIMBAETCSI HAa MOMEHTAX, CJHOXHBIX Ui IOHUMAaHMS
00yyaromuxcs 1 He pacCMaTpUBAaEMbIX B OCTATOYHOI Mepe B yueOHOIl muteparype. [losTomy
MIOCEIIEHUE BCEX JICKIIMOHHBIX 3aHITUH SIBJIAETCS] COBEPIIEHHO HEOOXOAUMBIM.

JlaGopaTopHble pabOThI MPU3BAHBI 3aKPENMUTh MaTepuai, U3yYeHHbIH B X0je JEKIUi, a
TaKXe Ha MpaKkTUKe CPOPMUPOBATh YMEHUsI U HaBBIKH, IIPEAYCMOTPEHHBIE pabodel IporpaMMoit
JTUCLUUIUIMHBEL. BbInogHEeHne 1a0opaTopHbIX paldoT 3aKiioyaeTcs B HM3YYCHMM pa3iIMYHBIX
actiecktoB MIIC cucrem mnyTtéM HamucaHus NOporpaMMm JJisi MHUKPOIpOIlECCOpa Ha SI3bIKE
acceMOyiep MO pas3aMYHBIM TemaM pabouell TporpaMMbl JUCHMIUIMHBI 110  33JaHUIO
npenojasarens. JlabopaTtopHble paOOTHl BBINONHAIOTCA C IPUMEHEHHEM CIELHUAIBHOTO
000pyI0BaHuUs, U, CIIEAOBATENFHO, MOTYT IIPOXOJUTH TOJIBKO B yueOHOI 1abopaTopuu.

CamocrosarenbHas paboTa oOyyaroIMXCs OPraHU3yeTcs B BUAE CAMOCTOSTEIbHON
MOJATOTOBKU K BBITIOJHEHHUIO JTaOOPAaTOPHBIX pabOT M MOBTOPEHUS JIEKIIMOHHOTO MaTepuana, ero
JIONIOJIHEHUS CBEIEHUAMM U3 y4eOHOH nureparypbl. Kpome Toro, B paMkax caMOCTOSATEIIbHOU
paboTbl OOydwaromuecs MOTYT BBINOJHATh HAMMCaHWE MPOrPAMMHOrO oOecreueHus JUIs
MHUKpPOIIPOLIECCOPOB B pamKax J1a0OpaTOpHBIX pPAa0OOT, MOCKOJBKY KOJUYECTBO ayIUTOPHBIX
3aHATUI TAaHHOTO THUIIA OTPAHUYEHO, a YHCIIO PadOT BEJIUKO.

ITpoBepka M KOHTPOJIb YCBOEHHUS MaTepHaja OCYILECTBIAETCS B (hopMe KOHTPOJIbHOU
paboTbl W 3amuUTHl JabopaTopHbIX paboT. Takke NMPOBOIUTCS KPAaTKUK YCTHBIM OINPOC IO
MaTepraiaM NpeAbIAYIINX JCKIUOHHBIX 3aHITHH.

B koHI1e cemecTpa U3yueHHUs! IUCLUIUIMHBI CTYACHTHI CAAIOT 3a4€T. 3a4€T NPUHUMAETCS
10 OmiteTaM, Kax/bli U3 KOTOPBIX BKJIIOUAET B ce0sl 1Ba TEOPETUUECKUX BOIIPOCA 110 U3YyUEHHBIM
TEMaM.

YueOHO-MeTOANIECKOE 00ecTIeueHHue
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB 10 JUCUHUILJIMHE

1. IJ1si caMoCTOATEIbHOM padoThl PEKOMEHyEeTCsl UCIIOJIB30BATh YUEOHYIO TIUTEPATypy,
yKa3zaHHYIO0 B pazjnene Ne 7 maHHoi# paboueil mporpamMmel.
JIst caMOCTOSITENIbHOTO To00pa JuTepaTypbl B Oubmuoteke Spl’Y pekomenmyercs
UCIIOJIb30BATh:

1. JInunbiii kadu”er (http://lib.uniyar.ac.ru/opac/bk login.php) nmaér BO3MOXHOCTH
MoJTydeHus: on-line 1octyna K COUCKY BBIIAaHHON B aBTOMAaTHU3HPOBAHHOM PEXUME JTUTEPATYPHI,
IPOCMOTpA U KOIMPOBAHUSI 3JIEKTPOHHBIX BEPCUN W3/IaHUN COTPYIHUKOB YHUBEpcUTeTa (yued. u
METO/I. TOCOOMSI, TEKCTHI JICKINH U T.1.) J{1s1 paboThl B «JIuuHOM KabWHETEe» HEOOXOAUMO 3aUTH
Ha caiit HayuyHoit 6ubmmoteku Spl'Y ¢ mro6oit Touku, uMmerorieil moctyn B Internet, B myHKT
MEHIO «DJIGKTPOHHBI KaTalloT»; TMPOUTH MPOLEAYpPY aBTOPU3AlMU, BBIOPAB BKIAJKY
«ABTOpH3aLUA», U 3aMOJHUTE IPEICTABICHHBIE M0JI HH()OPMALIUH.

2. JDnekTpoHHAas 0M0JIMOTeKa yueOHbIX MaTepuaaoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxepxxut OGosee 2500 TONHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOJWYECKUX MATEPUAIOB IO OCHOBHBIM HM3y4aeMbIM JHCIHILTHHAM,
U3JIaHHBIX B YHUBepcUTeTe. JOCTYI B CETH YHUBEPCHUTETA, JINOO IO JIOTUHY/TapoJIio.
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3. DnekTpoHHAas kKapToTeka «KHHroo0ecne4eHHOCTb»
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIN (GOHI HayIHOU
oubmuorekun  Spl'Y, mpemocraBisier  ONEPaTUBHYIO  MHPOPMALUIO O  COCTOSIHUU
KHUT000ECTIEYeHHOCTH TUCLIMIIIIMH OCHOBHOM M JIONOJHUTEIBHOM JIUTEPaTypol, a TaKkKe IUKIa
JUCLUIUIMH M CHEIHMAIbHOCTEH. DIIeKTpoHHAas KapToTeka «KHUTooOecre4yeHHOCTh» JOCTYITHA B
CETH YHUBEpCHUTETa U uepe3 JInuHbIi KaOUHET.
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