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1. Iesin ocBOeHUsI AUCHMUIIIMHBI

HenssMu ocBoeHUs AUCHUIUIMHBL <« MUKpPOIIPOLIECCOPHBIE  YCTPOWCTBA»  SIBIISFOTCS:
U3y4eHHE NPUHIHUIOB TOCTPOCHUS, (PYHKIMOHAIBHBIX BO3MOXKHOCTEH M apXHTEKTYPHBIX
pPELIEHUIT COBPEMEHHBIX MHUKPOIIPOLIECCOPHBIX CHUCTEM, MUKPOKOHTPOJIJIEPOB U NMEPCOHAIBHBIX
OBM.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JuctuiumHa «MukpormporeccopHsie yerpoiictBay (b1.0.21) oTHOCHTCS K 00s3aTEIbHOM
gactu bioka 1 pasznena «TeopeTudeckre OCHOBBI PAIMOTEXHUKN» U OCHOBBIBACTCS HA 3HAHUSX,
MOJYYCHHBIX MPU U3YYEHUH JAUCUHUIUIMH  €CTECTBEHHOHAy4YHOTO LMKIa: “Dusuka’,
"MartemaTrdeckuii aHanu3" W JUCHUIUIMH TpodeccHoHanbHOro mukma: "OCHOBBI TEOPUHU
nenei'’, "PagnorexHudeckue menw w cUrHanbl', ‘“Onextponuka’, “lLludposbie yctpoiicTBa”.
3HaHWS W HAaBBIKM, T[OJTYYCHHBIE TMPU W3YYCHUH JUCIHHUILTUHBI "MHKPOIPOIECCOPHBIC
ycTpoiicTBa"’, BOCTpeOOBaHBI NMpPHU HM3yYEHUHM AUCHMIUIMH crnenuanuzauuu: 'TlpoextupoBanue
PaZMORJIEKTPOHHON ammaparypbl Ha MPOrPaMMHUPYEMBIX JOTHYECKHMX HHTETPATBHBIX CXEMax
(IJINC)", "IlpoekTupoBaHHWE PaTUOIICKTPOHHOW anmapartypbl Ha IU(POBBIX CHUTHAIBHBIX
npoueccopax (LICII) u muxpoxontpouiepax (MK)", a Takxke npu BBINOJHEHUU BBIMYCKHBIX
KBTI (UKAIIMOHHBIX padoT.

3. Ilnanupyemble pe3y/abTaTbl O0y4YeHHMsi 1O JAUCHMILUINHE, COOTHECEHHBbIE C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM NPOrpaMMbl

IIponiecc u3ydeHUs JAUCLUUIUIMHBI HampaBleH Ha (OPMHUPOBAHUE  CIEAYIOIIUX
komneteHmit B coorBercTtBuu ¢ ®I'OC BO, OOII BO u npuobpeTeHus CleayoomuX 3HaHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIbHOCTH:

dopmupyemMas HNHaukaTop 10CTHKEHUS Ilepeyenn
KOMIIeTeH I Usl KOMIIeTeHIIUH IUIAHUPYEMBIX pPe3yJIbTAaTOB 00y4eHusl
(xoa 1 popMyIHPOBKA) (xoa u popMyIHPOBKA)

OobmenpogeccuoHaibHbIe KOMIIETEH MU

OIIK-5 NI-OIIK-5.1 3HaThb:

CHOCO6€H pa3pa6aTBIBaTb 3HaeT TUIOBLIC AJITOPUTMBI U - CTPYKTYPY U IIPHUHIUIIBI (I)YHKL[I/IOHI/IpOBaHI/IH
ANTOPUTMBI U peau3yonue ux Mukpotnporeccopos (MII) u ux obmactu
KOMIIBIOTEPHBIC CTaH/apTHbIE ONOIMOTEKN. TPAMCHCHHUA,

MIPOTPaMMBEI, TPUTOIHEIC - ocoOeHHOCTH apXUTeKTYphl MII, moHsTHS
JUTS IPaKTUIECKOTO aapecHoro npoctpanctsa MII u mporpammHO-
MIPUMEHEHUS. JIOCTYITHOTO 3JIEMEHTA;

- OpraHu3aiuio nojacucremsl namsatu MIT;

- CUCTEMY KOMaHI OTHOT'O UJIU HECKOJIbKUX
coBpeMeHHbIXx MIT;

- CTPYKTYPY U IPUHIUIILI IOCTPOCHHUS IIPOrPaMMBbI
quist MIT Ha s13bike acceMOiepa;

- peanu3anuy TUIOBBIX KOHCTPYKIUM U
AITOPUTMOB Ha sI3BIKE acceMOurepa.

Ymern:

- aHaJIM3UPOBAThH MTOCTABIEHHYIO 33a4y U
pa3pabaThIBaTh ONTUMAIBHBIN alTOPUTM €€
peuIeHus B BUIE OJIOK-CXEMEI,

- IPEACTABIISATh PELIECHUE CIOKHOM 3a/1a4u Ha
OCHOBE I'OTOBBIX TUITIOBBIX aJITOPUTMOB JIA
3alaHHOM apxuTeKkTypsl MII.




NA-OIIK-5.2
PaspabaTsiBaeT
KOMITBIOTEPHBIE TIPOrPaMMbI
Ha 0a3e THITOBBIX
AJITOPUTMOB U CTaHIAPTHBIX
OuOINOTEK, peann3yeT uX Ha
COBpPEMEHHOM(BIX) SI3bIKE(aX)
MIPOrpaMMHPOBAHHUS

YMmern:

- UCTIONb30BaTh OJUH MM HECKOJIBKO CTAHIAPTHBIX
MAKETOB MPUKIIAHOTO POrPaMMHOTO
obecriedeHns A1 pa3padOTKU M OTIAIKH
nporpamm st MIT;

- COCTABIIITh IPOTPAMMBI C UCTIOIB30BAaHUEM
TOTOBBIX CTAaHIAPTHBIX aTOPUTMOB M OMOITHOTEK
1 3agaHHoN Moaenu MIT;

- IPOU3BOJIUTH MOJEINPOBaHUE PAOOTHI
MIPOrpaMMBbl U IPUMEHATH OTJIaI0YHBIE CPEJICTBA
I 3agaHHou Moaenu MIT.

Buiagerp HaBBIKaAMH:

- OCBOEHHsI MaTepHaJIOB TEXHUYECKOH
JOKyMEHTAIUH;

- mporpammupoBanus MIT Ha s1361Ke accembiepa u
6oJtee BBICOKOYPOBHEBHIX;

- OTJIAJIKH ¥ IPOBEPKH MPOTPAMMHOTO
obecrieyeHusI.

4. O0béM, CTPYKTYpA U cofepsKaHue JUCHUILINHBI

O61mas TpyA0EMKOCTh AUCHUIUIIMHBI COCTaBIsAeT 3 3a4€T. ef., 108 akan. vac.

No Tembl (pa3aesbl) Buasbl yueGHbIX 3aHATHI, ®DopMBbI TEKYLIET0
n/n JAUCHMILIUHBI, BKJIIOYasl CAMOCTOATEIbHYIO KOHTPOJIS
HX COJeprKaHue padoTy CTY/IeHTOB, ycneBaeMoOCTH
H UX TPYAOEMKOCTh
(B akajieMMYeCKHX Yacax) ®opma
= KonTakTHas pa6ora MPOMEKYTOYHOH
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Bsenenue.
Hcropuueckoe pazsutue MIIL. Sananns i
1 CpaBuenue MII, 3akazubix BUC u 61 2 05 4 CAMOCTOSTCIIBHOM
* |[IINIUC. Hounsitue MII. I'apBapackast u ' 6
®on-HelimaHOBCKast apXUTEKTYPHI. PabOTH
CucTeMbl CUUCIICHHS.

2. |Hnrepodeiicet MII. [TonsiTue nntepdeiica, Cnava nabGopaTopHbIX
IIMHBI, TPOTOKOJA. Jlorndyeckas u pabor
(u3ngeckas opraHusanys HHTEpGecoB B 6| 6 6 |05 45
MII. BpemeHHble uarpaMmel ' '

(hyHKIIMOHMPOBAHUS MTPOCTEHIIINX
HHTEP(EHCOB.
3. |AnapecHoe npoctpanctso MII.
[onsiTue agpecHOro NpoCTpaHCTBA U
IPOTrPaMMHO-JOCTYITHOTO 3JIEMEHTA. 6| 6 6 |05 45 Cnava 1abopaTopHBIX
Pa3memienue ycTpoiCTB B aJpecHOM ’ ' pabor
npoctpancTse. [omHBIe 1 YacTHYHBIE
nemmudpaTopsl agpeca.




Ne Tembl (pa3neibl) Buae! yueOHbIX 3aHATHIA, ®opMBbI TeKyLIET0
n/n AUCIHHUTIINHBI, BKJII0Yasi CAMOCTOATEIHLHYIO KOHTPOJIsI
HX COJepKaHne padoTy CTY/ICeHTOB, ycneBaeMoOCTH
H UX TPYAOEMKOCTh
(B akageMHYeCcKHX Yacax) dopma
= KonTakTHas pa6ora MPOMEKYTOYHOM
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4. |lloncucrema namsitu MIIL.
Knaccudukanus Mukpocxem
37eKTpOHHOI mamaTu. CTpoeHne
3aIIOMHHAIOIINX 3JIEMEHTOB, OCHOBHBIE KonrponbHas pabora
XapaKTepUCTHKH U BpEMECHHEIC 6| 6 6 |05 4,5 Nel, cmaua
muarpaMmsl padotsr CO3Y, 103V, 7mab0paTOPHBIX padboT
[III3Y. MHoroypoBHeBasi apXUTEKTypa
namstu MIIC, noctpoeHue cucteMsl
K3IL-TIaMSITH.
6 mom uucne ¢ 30 u J[OT Tect a1 caMonpoBEpKH
45 | TIOTOACHCTEME NTaMATH
' MII
OVK ¢ LMS Moodle
5. |Ilompo6HOe u3ydeHnue ocobeHHOCTEH
APXUTEKTYPBl ¥ IPUHIIUIIOB
¢yaxanornpoBanus MII Ha mpumepe
MHUKpoKOHTposuiepa ATmega64.
ApxwuTexTypa u OpraHU3alus a[PECHOT0 Craua 1aGopaTopHbIX
MPOCTPaHCTBA. Y CTPOUCTBA BBOJA- 6| 6 6 0,5 45
) pabot
BeiBoga MIT ATmega64: napamiensHbie
MOPTHI BBOZA BBIBOJIA, KOHTPOJLIEP
BHEUIHUX IIPEPBbIBAHUH,
TaliMepbI-CUETYUKYU, ACUHXPOHHbBIN
MocJieI0BaTeNbHBINA HHTEP(EC.
6 mom uucne ¢ 30 u J[OT Tect s caMoNIPOBEPKH
55 1o apxurexkrype MII
' ATmegab4
OVK ¢ LMS Moodle
6. |OcHoBsl nporpammupoBanus MII Ha
npuMepe MUKpoKoHTpoiniepa AT mega64.
Cucrema xomang MIT ATmega64.
Komanbl nepechlIky JaHHBIX U PEXUMBI
ajipecaniny (HETIOCPEACTBeHHAs, IPsIMast 1
KOCBEHHAas). Apu(hMETHICCKUE U 6| 6 10 | 05 45 Tect Nel, cnaua
JIOTHYECKHE KOMaH bl U PETUCTP (II1aros. ' ' 71a00paTOPHBIX paboT
Komanns! nepenaun ynpaBieHus:
CYETYHMK KOMaH]I, 0€3yCIOBHBIE
MIePEeX0/Ibl, YCIOBHBIE IEPEXO0/IbI,
KOMaHJIbI BBI30Ba M BO3BpaTa u3
MOANPOTPAMM U MPEPbIBAHUI.
CamocrosiTenbHas padoTa 3 33,543
KoHcynbranus nepes 3x3aMeHOM 2
[IpomexxyTodHas aTTecTarus 0,5 IK3aMeH
HUTOIro 6 | 32 34| 5 |05 365 |108
¢ mom yucne ¢ 30 u ;10T 1




Cnucok J1adopaTopHbIX padoT MO0 AUCHUIINHE.

Jlabopamopnas  paboma  Nel.  Osumaxomnenue ¢  1aOOPAMOPHLIM — MOOYVIEM,
muxpoxkoumpoanepom ATmegaé4 u cpeooti pazpabomxu AVR Studio.

Lenp pab®oThl: M3ydyeHHE CTPYKTYphl JAOOPAaTOPHOIO MOIYJS, MOJIYYEHHE OCHOBHBIX
TEOPETUYECKUX 3HAHUH O MHUKpPOKOHTpoiuiepe ATmegab4, ero apXxuTekType, MOACHCTEME
naMsTH, O3HAKOMJICHHE co cpenoil paspaborkm AVR Studio, Hamucanue mnpocreiieit
nporpaMMbl U €€ peanu3ainys Ha JIaDOpaTOpPHOM MOJYJe, W3yUeHHE IapauIeIbHBIX MOPTOB
BBO/1a-BBIBO/IA.

Jlabopamopnas paboma No2. Hccredosanue cucmemvl npepuléanuii U MoOY/is
matimepos-cuémuuxoe Mukpokonmpoaiepa ATmegao4.
Ilenp pabOTHI: O3HAKOMIICHHE C MOHSATHEM IPEPHIBAHUS W HM3YyUYCHUE HCIOJIb30BAHUS
NpephIBaHU TPU HAIMCAHWU TIPOTPaMM JUISi MHUKPOIpOIleccopa; MPUMEHEHHE TaiMepoB-
CUYETYMKOB /TSI U3MEPECHHSI BPEMEHHBIX UHTEPBAJIOB U MOICYETa BHEITHUX COOBITHH.

Jlabopamopnas ~ paboma No3. Uccneoosanue MOOYIA VHUBEPCATIbHO2O
noCie008amenbH020 CUHXPOHHO-ACUHXPOHHO20 NPUEMO-NEPedamuyuKd.
Ilenp  paboThl:  O3HAKOMIJIGHME C  MOJYJeM IMOCJIEIOBaTeIbHOTO  HHTepdeiica
MUKpOKOHTpoJiiepa ATmegab4 v ¢ ero mpuMeHEeHHUEM IS TIepeiavu JaHHBIX.

Jlabopamopuas paboma Ned. H3zyuenue o0cHO8 pabomvl ¢ aHAL020-YUDPOBHIM
npeobpaszosameinem.

Lesnp paboOTHI: M3yYeHUE MPUHLIMUIIOB PabOThI U MPOTPAMMHUPOBAHHS MOJYJISl aHAJIOrO-
mdpoBoro npeodpazoBaTessi MUKpOKOHTposuiepa ATmegat4.

5. O0pa3oBaTe/bHbIe TEXHOJIOTHH, HCIIOJIb3yeMble PH 0CYIIeCTBJIEHNH 00pa30BaTeIbHOI0
npouecca no JUCHHUIINHE

B nponecce 00ydueHus: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIC TEXHOJIOTUU:

BBoaHas Jeknusi — 1a€T 1NEpBOE 1IEJIOCTHOE NPEACTaBICHHE O JUCHUIUIMHE U
OPUEHTHUPYET CTYAECHTA B CUCTEME M3YYEHUs NAaHHOW JUCHMIUIMHBI. CTyIEHTBI 3HAKOMATCA C
Ha3HAaYeHUEM U 3aJayaMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCLMIUIUH U B
cucTeMe MOArOTOBKM B 1eioM. [laércs kpaTtkuil 0030p Kypca, UCTOpHUS pa3BUTHUS HAyKd M
NPAaKTUKW, JOCTHXKEHHsI B OJTOM cdepe, u3IararoTcsi MEPCIEKTUBHBIE HalpaBiIeHUs
uccienoBanuii. Ha 93TOM JleKuMM  BBICKA3bIBAIOTCA METOJMYECKHME M OpraHU3alMOHHBIE
0COOEHHOCTH pabOThl B paMKax JaHHON TUCIUIUIMHBL, a TaKKe NaéTcs aHaJIU3 PEKOMEHIyeMOM
y4eOHO-METOIUUECKOM JTUTEepaTypHl.

AxkafeMuyeckas Jekuus (MM JEKIHs oOLIero Kypca) — MoCaeA0BaTeIbHOE U3JI0KEHHE
MaTepuana, OCYIIECTBISEMOE IPEUMYILIECTBEHHO B BUJE MOHOJOra IpernojaBaTels.
TpeboBaHusi K aKaJIeMHUYECKOW JIEKLIMU: COBPEMEHHBbI Hay4dHBbIH YpOBEHb W HaChILEHHAs
UHPOPMATUBHOCTh, YyOeOUTENIbHAs apryMeHTalus, JOCTyIHas W TOHATHas pedb, 4YETKas
CTPYKTypa M JIOTMKAa, HAJIWYUE SPKUX IMPUMEPOB, HAYUYHBIX JI0Ka3aTeIbCTB, OOOCHOBaHUM,
(axToB.

JlabopaTopHoe 3aHfAATHe — 3aHSTHE, MOCBAIIEHHOE BBIMOJIHEHHIO J1A0OPAaTOPHBIX padOT
1o mporpaMMe Kypca "MukpornpoleccopHble ycrpoicTBa". Y4ueOHbIN Mpoliecc OpraHu30BaH Ha
Oaze mabopatopuu kKadeapbl PaIUOTEXHUYECKUX CHCTEM, C HMCIOIB30BAHHEM JIa0OPaTOPHBIX
MaKeTOB M KOMITbIOTEpHOH TexHuku. Kaxnas mabopaTopHas paboTa obecriedeHa KOMIUIEKTOM
METOJMYECKMX YKa3aHHM IO BBINOJHEHUIO paboT. TeopeTnueckue 3HAHUS MPENOAArOTCs
TPaJUIMOHHO: 10CKa, MeJl, TpsnKa. KOHTpoJb BeIOTHEHHS pab0T OCYIIECTBIISIETCS TO3TAITHO.

Koncynbranus — 3ansTie, NOCBANIEHHOE KOHCYIBTALUSM 10 OpraHu3alun
CaMOCTOSITENIbHOW PaboThl, OTBETAM Ha BOIIPOCHI CTYACHTOB UM Pa3d0py TPYIAHBIX TEM.



6. [lepeyeHb JUIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
olecrneyeHusi, MCIOJIb3YeMOIr0 IPH OCYIIECTBJIEHMH O00pa30BaTeILHOr0 Impolecca Mo
AUCHUIIHHE

Jnst  oOpa3oBaTelbHOrO Mpolecca MO AMCHUIUIMHE HCIONB3YETCS  CIEeAyrolnee
JIMIIEH3UOHHOE MPOrPaMMHOE 00eCIIeUeHHE:

1) Onepanmonnas cucrema Microsoft Windows 7.

2) ABromaru3upoBaHHas OubOmuoreunas wuH(popManuonHas cuctema "BYKHU-NEXT™
(ABUC "byku-Next").

7. IlepeyeHb cOBpeMeHHbIX NPOQecCHOHAIBHBIX 0a3 JAHHBIX M HWH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYLeCTBIEHUH 00Pa30BaTeIbHOIO NMpoLecca Mo
AUCIHHUIJIMHE

B mpouecce ocymectBieHuss 00pa3oBaTeNbHOTO  IMpolecca IO  JUCHUIUIMHE
UCIIOJIB3YIOTCS

«ABTOMaTH3MpoBaHHasg OubOmuoTeuHo-uHpopManmonHas cucrtema «bYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJBHOH Yy4eOHOW JHMTepaTypbl, PpecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHHKALMOHHOI ceTtu «UHTEepHEeT» (NMpu HeobxoOumocmu),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

1) ocHoBHas JuTepaTypa:

1.1 Hapsimkun A. K. Hludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI: Yuel. mocodue it By30B. /
A. K. Haperkun; Yue6. ynpasinenue Mock. saepret. un-ta (TexH. yH-Ta) - 2-€ u31.,
crepeotull. - M.: Akagemus, 2008. - 318 c.

1.2.Escrudeen A.B. Mukpokontposuiepsl AVR cemeiictBa Mega. PykoBoacTBo momnb3oBatens /
A.B. EBctudees. — M.: M3natensckuii 1om «Jlomdka-XXl», 2007. 592c.

1.3.Vrpiomos E. I1. lludposas cxemorexuuka: yued. mocooue mis By3os / E.I1. Yrpiomos; — 3-¢
u3., nepepad. u gom. — CI16.: BXB-IlerepOypr, 2010. — 816 c.: u.

2) noNnoJIHUTE/ILHAS JUTEepaTypa:

2.1. eBkomnsc b. B. Mukpomnpornieccopabie cTpyKTypbl. IH)K€HEpHBIE pellleHus: CIPaBOYHHUK.

/ b. B. llleBkorisc - 2-e u3., mepepad. u joi. - M.: Pagumo u cBsa3b, 1990. - 512 c.

2.2. OpHOKpHCTalIbHBIE MUKpOIIpoIieccopsl: yueb. mocodue. / JI. Y. AceeB u nip; Spoci. roc. yH-

TuM. [1. T'. demunona - SApocnasns: Apl'Y, 1993. - 160 c.

9. MatepunajibHO-TeXHHYecKasi 0a3a, He0OXoAUMAs /ISl OCYLIeCTBIEHUsI 00pPa30BaTeIbHOI0
npouecca no AUCUMIINHE
MarepuanbHo-TeXHUYECKas 0aza, HeOOXOoauMast JJIsi OCYIIECTBICHHUS] 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:
—y4eOHbIE ayAUTOPHUH [Tl IPOBEIEHUS 3aHATUN JIEKIIMOHHOTO THIIA;
—y4eOHbIe ayAUTOPHH ISl TPOBEIECHUS J1a00paTOPHBIX padoT;
—y4eOHbIe ayAUTOPHHU IS IPOBEIECHNUS IPYNIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIHM,
— y4yeOHble ayJUTOPUM JUIS TPOBENEHHUS TEKYLIero KOHTPOJS W IMPOMEKYTOUHOM
aTTeCTalllu;
—TIOMEMICHHUS JIJII CAMOCTOSITEIHHOU PaOOTHI;
—IIOMCHICHUA IJId XPAaHCHUA U HpO(i)I/IJ'IaKTI/IquKOFO O6CJ'IY)KI/IBaHI/I5I TEXHUYCCKHUX CPEACTB
oOy4eHwus.
[TomernieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOMH
TEXHUKOH C BO3MOXKHOCTBIO TIOAKIIOUEHHsSI K cetn «/HTepHEeT» m obecriedeHneM J0CTyrna B
AJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aLnH.



Yuciio mocagovHbIX MECT B JICKIIMOHHOM ayTUTOpUH OOJbINE JIMOO PaBHO CIIMCOYHOMY
COCTaBY MOTOKA.

Y4eOHO-MeToInYecKoe obecrieyeHue, HE00X0AUMOe ISt OCYIIECTBIICHUS
00pa3oBaTeIbHOTO MPOoIIecca MO AUCIUIIMHE BKIIIOYAET B CBOM COCTaB:

a) [IpodeccnonanbHbie 6236l JAHHBIX:

1. Tlopran Hay4dHOU 3JIeKTpOHHOM OubmuoTeku - http://elibrary.ru/defaultx.asp

2. depepanbHas YHHBEPCUTETCKasi KOMIIbIOTEpHas ceTh Poccuu - http://www.runnet.ru/

0) UndopmMaumoHHbie CIPaBOYHbIE IPABOBbIE CHCTEMbI:

1. CIIC «Koncynbprant-mitocy - http://www.consultant.ru/

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

ABTOp:

Crapmuii npenoaBareis Kaheapbl

PaIUOTEXHUYECKUX CUCTEM %ﬂ B.A. boros
nuce)
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IIpunoxenne Nel k padoueil nporpamMme AU CHHUIIIMHBI

«MuKponpoLeccopHbie YCTPOHCTBAY
(HaumeHoB8aHUe OUCYUNTIUHDL)

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNs TEKYIero KOHTPOJIsl yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o JUCHHUILJINHE

1. Tumnossie KOHTPOJIBHBIC 3alaHUA U UHBIC MaTCpHaJlbl,
HCIIOJIb3YCMBIC B ITPOLECCCC TCKYUICT'O KOHTPOJIA YCIICBACMOCTHU

Koumponvnasa paooma Nel

Bapuanm 1.
Pazpaborare cxemy noxkmtodenus k maructpann MICROBUS 1-6utnHoro mporpammHo-
nocrymnHoro snementa (I119) na ocaoBe RS-tpurrepa. I1/19 pazmectuts no agpecy 1234H
B IPOCTPAaHCTBE BBOJA-BBIBOJA (MCIIONB30BATh IOJHYIO Jemmdpanuio — ampeca).
JemmudpaTop anpeca peann3oBars Ha 0a3e MPOU3BOIBHOM JTOTUKU.

Pa3paborats cxemy noaxitrouenus Kk Maructpain MICROBUS Mukpocxembl cTaTHYECKOTO
O3Y c¢ opranuzauueir 1M*8. Ilpu sTOoM I paclIMpeHUs aaPECHOTIO IPOCTPAHCTBA
WCIOJIb30BaTh JTOTIOJIHUTEIBHBIA PErucTp pacluIupeHus, pa3MeniéHnbiil mo aapecy 8000H.
st noctyna k O3V ucnonas30BaTh MpocTpancTBo aapecos (okHo) 0000H - 7FFFH.

Hus 11D wa maTepdeiice MICROBUS moctpouts yacTuuHbId nemmdpaTop aapeca Ha
6aze II3Y c opranuzanumeit 256*8. Ilpu pemieHun 3amadyu mojaraTh, 4TO B aJpEeCHOM
npoctpanctse B oonacta 3000H — 4FFFH wet npyrux I1/13.

Jnst ko maMsaTH ¢ Xapaktepuctukamu: tocH = 100HC, tkom = 10uHC, tcnp = 10HC,
HCIOJB3YIOUIE  METOJ CKBO3HOM 3alMCH M BBIYMCIUTEIBHOTO  alrOpUTMa C
xapakrepuctukamu Ph = 0. 95, Px =0.25 onpenenuts 3¢ dexktuBHOE BpeMs nukia tadpd npu
YCIOBHUH, YTO JIOCTYIl K OCHOBHOM MaMATH HE pETyJIHpyeTcss IIWHHBIM apOUTpOM U
MIPOUCXOJUT 0e3 JIOTIOJTHUTEIBHBIX BPEMEHHBIX pacxo/oB. Boruncnenus
NPOUILTIOCTPUPOBATh OJI0K-cXxeMoil anroputMa cBomunra (Ph - BeposTHOCTH ycHemHoro
oOpariieHus B K311, PX - BEpOSITHOCTh 3aIIUCH B IaMSITh).

Jist  cxeMbl, TPUBENEHHOW HA pHUC. MPOBEPUTH BO3MOXKHOCTH paOOTHI C YYETOM
Harpy304HOi CMOCOOHOCTH UCTOYHMKA CHUTHAJA MO BBICOKOMY, HH3KOMY YPOBHSIM M TIO
€éMKOCTH.
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Jnsa muanm cBsi3zu ¢ Zo = 75 Owm, coeguHsoneld MCTOYHHMK curHajia ¢ Rs =50 Om u
Harpy3koil RL = 200 Owm, paccuuTarh NEPEXOJIHBIM IPOLECC HA CTOPOHE HCTOYHUKA U
NpUEMHHUKA, €CJIM MCTOYHUK CHTHajla IEPEeKIIIoYaeTcss M3 COCTOSIHUS C  BBIXOAHBIM
HanpsbkeHueM Vs= 0B B cocrosiHMe c BbIXOAHBIM HampsbkeHueM Vs = 3B. Ilpuectu
pacuérhl U1 IpoMexxyTka BpemeHu 0 - 67, rae T BpeMs pacpoCTpaHeHUs CUTHAJIA B JIMHUU
cBs3u. [Toctpouts nuarpammy bepxepona.

Bapuanm 2.
Pazpabortare cxemy noakitouenus: kK Mmaructpamu MICROBUS  1-OuTHOrO mporpammHO-
nocrymnHoro snementa (I119) na ocaoe D-tpurrepa. I119 pasmectuts no aapecy FOFOH
(ucmonp30BaTh MONHYIO Aemmdparuio aapeca). Jemmdparop anpeca peanuzoBath Ha 6ase
MIPOU3BOJILHOM JIOTUKHU.

Hua I3 umeromero anpec 7F80H moctpouTh 4YacTuuHblil aemudparop agpeca Ha
cTaHmapTHeIX nemmdparopax (Hanpumep, KP155M1/13). [lpu pemiennn 3amavm 1moJiarath,
4TO B aipecHoM mpocTpancTse B obnactu 6000H — 7FFFH net npyrux I113.

W3 uHTErpasbHBIX MUKPOCXEM CTaTMYECKOI'O OMEpPaTHMBHOIO 3alIOMUHAIOIETO yCTpOiicTBa
(O3Y) c opranmzanueit 1K*8 u neyHanpaBieHHON UHOW TaHHBIX MOCTpoUTh 010K O3V ¢
untepdeiicom MICROBUS o6vémom 4K*8 1 pasmecTuTh €ro B aipeCHOM MPOCTPAHCTBE,
HaumHas ¢ aapeca FOOOH.

Jnst ko mamsaTH ¢ Xapakrtepuctukamu: tocH = 100uHc, tkom = 10uHc, tcnp = 10HC,
HCIOJB3YIOUIE METOJ, TPOCTOrO0 CBONMHIA W BBIYMCIUTEIBHOIO QJIrOpUTMa C
xapakrepuctukamu Ph=0.95, Px=0.25 onpenenuts 3¢ ¢dexTuBHOE Bpems nukia g mnpu
YCIOBHUH, YTO JIOCTYIl K OCHOBHOM MaMATH HE pEryJIHpyeTcss IIWHHBIM apOUTpOM U
MIPOUCXOJUT 0e3 JIOTIOTHUTEIbHBIX BPEMEHHBIX pacxo/oB. Boruncnenus
NPOUILTIOCTPUPOBATh OJ0K-cxeMoil anroputMa cBomuHra (Ph - BeposTHOCTH ycHemHoro
oOpariieHus B K311, PX - BEpOSITHOCTh 3aIIUCH B IaMSITh).

Jlnst  cxeMbl, TPUBEIEHHOW Ha pHUC. TMPOBEPUTH BO3MOXKHOCTH paOOTHI C Y4ETOM
Harpy304HON CHOCOOHOCTH MCTOYHUKA CHUTHANIA MO BBICOKOMY, HU3KOMY YPOBHSIM U TIO
€MKOCTH.
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Hns muann cBasu ¢ Z0 = 100 Om, coegunsromieii uctouynuk curiana ¢ RS =300 Om u
Harpy3skoii RL = 50 Owm, paccuutarh mnepexoJHbIi IPOLECC HAa CTOPOHE MCTOYHUKA U
MpUEMHUKA, €CJIM HCTOYHMK CHUTHala [EpPEKIII0YAeTCsl M3 COCTOSHMS C BBIXOIAHBIM
HamnpspbkeHueM Vs = 0B B cocTtosiHMe ¢ BBIXOAHBIM HampsbkeHuem Vs = S5B. [lpuBectu
pacuéTsl 11 mpoMexkyTKa Bpemenu 0 - 61, r/1e T BpeMs paclipoCTpaHEeHUs CUTHAJIA B JIMHUU
ces3u. [loctpouts nuarpammy bepxepona.

Bapuanm 3.
Pa3zpaborate cxemy noaxmouenus k maructpanu MICROBUS 1-OuTHoro mporpammHoO-
nocrymHaoro 3nementa (I[1119) va ocaoBe D-tpurrepa. 1D pasmectuts mo anpecy AFFOH
(ucmonb30BaTh MONHYIO Aemudpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha Oase
MPOU3BOJILHOM JIOTHUKHU.

Jus TIJ1D umeromiero anpec 7F80H moctpouts wacTuunblil AemudpaTop aapeca Ha Oaze
[I3Y ¢ opranmzanmeir 256*8. Ilpm pemenun 3agaud mojaratb, 4ro B aJpECHOM
npoctpanctse B oomactu 6000H — 7FFFH net npyrux I1/13.

W3 uHTETpasbHBIX MUKPOCXEM CTAaTHYECKOTO OTEPATHBHOTO 3allOMUHAIOIIETO yCTPOICTBA
(O3Y) ¢ opranuzanueii 2K*16 u n1ByHanpaBieHHON MIMHOM JaHHBIX MOCTPOUTH 610k O3Y
c wunreppeiicom MICROBUS o6bémom 8K*16 u pa3MecTUTh €ro B aJpecHOM
pocTpaHcTBe, HauMHasA ¢ agpeca EOOOH.

Jns x3m nmamatu ¢ xapaktepuctukamu: tocH = 100HC, txkom = 10HC, tcnp = 10HC,
WCTIOJNB3YIONIeH MeTOJ] (IaroBoro CBOMHMHTa W BBIYMCIUTENBHOTO alITrOpUTMa C
xapakrepuctukamu Ph=0.95, Px=0.25 onpeaenuts 3¢dextuBHOE BpeMms nukia tapd mnpu
YCIIOBHH, YTO JOCTYl K OCHOBHOH TaMATH HE pPETyIUpyeTCs HIMHHBIM apOuTpOM H
MIPOUCXOTUT 6e3 JIOTIOJTHUTEIBHBIX BPEMEHHBIX pacxoioB. Boruucnenus
MPOMJUTIOCTPUPOBATh OJIOK-cXeMo# anroputMma cBomuHra. (Ph - BeposSTHOCTh YCIEIIHOTO
oOpalieHus B K311, PX - BEpOATHOCTh 3alMCH B MaMATh U BEPOSATHOCTh YCTAHOBKH (iara).

Jns  cxembl, NPUBEAEHHOW Ha pHUC. MPOBEPUTH BO3MOXKHOCTH pabOTBl C Y4ETOM

Harpy304HOM CHOCOOHOCTH MCTOYHHMKA CUTHAjla MO BBICOKOMY, HHU3KOMY YPOBHSIM U IO
€MKOCTH.
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Jnsa muamm cBsizu ¢ Zo = 100 Om, coemuHsroneli ucToyHuk curHama ¢ Rs =300 Om u
Harpy3koit R = 300 Owm, paccuuTaTh NMEpPEXOJHBIH MPOIECC HA CTOPOHE HCTOUYHHUKA U
NpuéMHHKA, €CIM MCTOYHUK CHUTHAlla TIEPeKIIoYaeTcsi U3 COCTOSHUSA C BBIXOJHBIM
HanpsbkeHueM Vs= 0B B cocrosiHMe c BBIXOAHBIM HampsbkeHueM Vs = 5B. Ilpuectu
pacuéTsl 11 mpoMexkyTKa Bpemenu 0 - 61, r/1e T BpeMs paclipoCTpaHEeHUs CUTHAJIA B JIMHUU
cBs3u. [loctpouts quarpammy bepskepona.

Bapuanm 4.
Pazpaborare cxemy noaxmouenus k maructpanu MICROBUS 1-6utHoro mporpamMmHO-
nocrymnHoro snementa (I[119) na ocnoBe D-tpurrepa. 112 pazmectuts no anpecy FFFFH
(ucmonp30BaTh MONHYIO Aemmdparuio aapeca). Jemmdparop anpeca peanuzoBath Ha 6ase
cTaHAapTHHIX aemudparopos (Hanpumep, KP155MU/13).

Hua IIAD wumeromero aapec A2FOH moctpouts uacTuuHblil nemmdpaTop aapeca Ha
MIPOM3BOJILHOM JloTHKe. [Ipy pemeHuu 3agaun moJjiarath, 94To B aJpeCHOM IPOCTPAHCTBE B
obnactu AOOOH — BFFFH net npyrux I113.

W3 uHTEerpasbHBIX MUKPOCXEM CTaTHMUYECKOI'O OMEpPaTHBHOTO 3allOMUHAIOIIETO YCTpOMcTBa
(O3Y) ¢ opranmzanueii 1K*16 u nByHanpaBiieHHO#N MIMHON JaHHBIX MOCTPOUTH 0ok O3Y
c unreppeiicom MICROBUS o6bémom 4K*16 u pa3mecTuTh €ro B aJpecHOM
pocTpaHcTBe, HaUMHasA ¢ agpeca 2000H.

Jnst xomr mamsaTtH ¢ Xapaktepuctukamu: tocH = 100HC, txkam = 10HC, tcmp = 10HC,
HCIOJB3YIOUIE METOJX MPOCTOrO CBOIMHIA, OINPEAEIUTh BEPOSITHOCTh  YAAYHOIO
oOpameHust Ph anroputma K K311 IaMsATU IpU KOTOPOM 3P eKTuBHOE BpeMs Lukia tapd
pPaBHO IMKJIY OCHOBHOM mamaTu 0Oe3 Kdma. Pacu€Tel MpOM3BOAWUTH HpPU YCIOBHH, 4YTO
JOCTYIl K OCHOBHOW NaMSTH HE PEryJHUpyeTcs IIMHHBIM apOUTPOM M IMPOUCXOIUT O€3
JIOTIOJTHATEJIbHBIX BPEMEHHBIX PACXOJI0B.

Jns  cxembl, NPUBEAEHHOW Ha pHC. TMPOBEPUTH BO3MOXKHOCTH paboOTBl €  y4&TOM

Harpy304HOM crocoOHOCTH MCTOYHHMKA CHTHajda IO BBICOKOMY, HU3KOMY YPOBHSM M IO
€MKOCTH.
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Jnsa muann cBa3u ¢ Zo = 100 OM, coemmHsronieli ucTOYHUK curHaia ¢ Rs =50 Om u
Harpy3koil RL = 50 Owm, paccuuTaTh NMEpEXOJHBIH MPOLECC HA CTOPOHE HCTOYHHUKA U
NpuEMHHMKA, €CIM HCTOYHUK CHUTHAjla TEepPEeKIIoYaeTcs W3 COCTOSHHUS C BBIXOJIHBIM
HanpspkeHneM Vs= 0B B cocrosiHue ¢ BbIXOAHBIM HampspkeHueM Vs = 5B. Ilpuectu
pacuéTsl 11 mpoMexxkyTka Bpemenu 0 - 61, r/1e T BpeMs paclipoCTpaHEeHUs CUTHAJIA B JIMHUU
ces3u. [loctpouts nuarpammy bepxepona.

Bapuanm 5.
Pa3paborate cxemy noaxmouenus k maructpanu MICROBUS 1-OuTHoro mporpammHoO-
nocrymHaoro 3nementa (I1/12) na ocaoe D-tpurrepa. I1J1D pa3smectuts no anpecy 00FFH
(ucmonb30BaTh MONHYIO Aemudpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha Oase
cTaHIapTHHIX aemudpatopos (Hampumep, KP1551/13).

Hus TID wumeromero anpec BOFFH moctpouts dwacTuusbIf nemmdparop aapeca Ha
crangapTHeIX aemudparopax (Hanpumep, KP155MU13). [lpu pemennn 3amauu 1mosarath,
410 B afgpecHoM npoctpanctse B oomactu AOOOH — BFFFH wer npyrux I1/13.

W3 uHTEerpasbHBIX MUKPOCXEM CTATHYECKOTO OTNEPATHBHOTO 3alIOMUHAOIIETO YCTPOCTBA
(O3Y) ¢ opranuzanueit 2K*8§ u nByHanpaBieHHON MIMHOM TaHHBIX MOCTPoUTh 06510k O3Y ¢
unrepgpericom MICROBUS o0véMom 4K*16 1 pasMecTUTh €ro B afpeCHOM MPOCTPAHCTBE,
HaynHas ¢ aapeca 4000H.

Jns x3m nmamatu ¢ xapaktepuctukamu: tocH = 100HC, tksm = 10HC, tecmp = 10HC,
HCIOJIb3YIOUIEH METOJ CKBO3HOW 3alMCH, ONpPEAETUTh BEPOATHOCTh yIadyHOrO OOpaIieHus
Ph anropurma ¢ Px=0.25 k ka1 namatu npu KoTopoMm >PQekTuBHOE BpeMs LMKIa t3hd
paBHO LMKJIY OCHOBHOM mnamsTu 0e3 kd3ma. Pacuérbl mpou3BOAUTH HpPU YCIOBUHU, YTO
JOCTYI K OCHOBHOM MaMSTH HE perylupyercs HIMHHBIM apOMTpOM U TNPOUCXOAUT Oe3
JIOTIOJTHUTEIBHBIX BPEMEHHBIX pacXxo0B. (PX - BEpOSATHOCTH 3alMCH B NTaMSTh).

Jns  cxembl, NPUBEAEHHOW Ha pHUC. NPOBEPUTh BO3MOXKHOCTH pPabOTBl € Y4ETOM

Harpy304HOM CIMOCOOHOCTH HMCTOYHWKA CUTHAJIa MO BBICOKOMY, HM3KOMY YPOBHSIM U TIO
€MKOCTH.
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Jnsa muann cBsa3u ¢ Zo = 50 Owm, coepguHsrmonield McToyHUK curHaia ¢ Rs =300 OMm u
Harpy3koil RL = 200 Owm, paccuuTarh NEPEXOJIHBIM IPOLECC HA CTOPOHE HWCTOYHUKA U
NpUEMHHUKA, €CJIM MCTOYHUK CHUTHajla IEPEKII0YaeTCsl M3 COCTOSIHUA C BBIXOJHBIM
HanpspkeHueM Vs= 0B B cocrTosiHMe C BBIXOAHBIM HampsbkeHuem Vs = 5B. Ilpuectu
pacuérhl Ui IpoMexxyTka Bpemenu 0 - 67, rae T BpeMs pacipoCTpaHeHUs CUTHAJIA B JIMHUU
cBs3u. [Toctpouts nuarpammy bepxepona.

Bapuanm 6.
Pazpaborare cxemy noxakmouenus k maructpaaru MICROBUS 1-6utHoro mporpammHoO-
nocrymnHoro snemenTa (I[1119) na ocnose D-tpurrepa. I1/I9 pasmectuts no aapecy 8700H
(ucmonp30BaTh MONHYIO Aemmdparuio aapeca). Jemmdparop anpeca peanuzoBath Ha 6ase
cTaHAapTHHIX aemudparopos (Hanpumep, KP155MU/13).

Husa [ umeromiero anpec BOFFH moctpouts yactuuneiit aemmdparop agpeca Ha 6ase
[13Y ¢ opranmzanueir 256*8. Ilpum pemeHund 3agaud T1ojnaratb, 4TOo B aJPECHOM
npoctpanctse B obmactu AOOOH — BFFFH net npyrux I113.

W3 uHTEerpasbHbBIX MUKPOCXEM CTaTMYECKOI'O ONEPaTHBHOIO 3alIOMUHAOIETO YCTPOMCTBa
(O3Y) c opranuzanueit 8K*8 n nByHanpaBieHHON HIMHON JaHHBIX MOCTpoUTh 0110k O3V ¢
untepdeiicom MICROBUS o0bsémom 32K*8 1 pazmecTuTh €ro B aJipeCHOM NMPOCTPAHCTBE,
HauwHas ¢ aapeca 8000H.

Jnst xom maMsatH ¢ Xapaktepuctukamu: tocH = 100HC, tkom = 10HC, temp = 10HC,
OTIpEICTTUTh BEPOSATHOCTh ynadHoro oOpamenus Ph mpu xotopoit addexkTuBHOE Bpems
nukia t3gd anropuTmMa npocToro CBOMUHra 0yner 0osblie 3pPEeKTUBHOTO BPEMEHH LUK
aIrOpUTMa CKBO3HOM 3amucu (BepoaTHOCTH 3anucu Px = (0.25). JlocTyn Kk OCHOBHOM MaMsTH
HE PEryJUPYyeTCs] MIUHHBIM apOUTPOM M MPOUCXOAUT O€3 JTOMOJHUTEIBHBIX BPEMEHHBIX
pacxomos.

Jlis  cxembl, NPUBEAEHHOW Ha pHC. TMPOBEPUTH BO3MOXKHOCTH paboOTHl €  yu€TOM

Harpy304HOM CIOCOOHOCTH MCTOYHUKA CHTHAJA 1O BBICOKOMY, HU3KOMY YPOBHSIM U IO
€MKOCTH.
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6. Jns muaumM cBsizu ¢ Zo = 50 OM, coenuHsOmER HCTOYHHUK curHama ¢ Rs = 80 Om wu
Harpy3koit R = 100 Owm, paccyuTaTh MEpPEXOJHBIH MPOIECC HA CTOPOHE HCTOYHHUKA H
NMpUEMHUKA, €CJIM HCTOYHMK CHUTHAJIa TMEpPEKII0YaeTCd M3 COCTOSHUS C BBIXOAHBIM
HarnpspkeHueM Vs= 0B B cocTtossHME ¢ BBIXOJHBIM HampspbkeHuem Vs = 5B. IlpuBectn
pacuéTsl s mpoMexkyTKa Bpemenu 0 - 6T, T/1e T BpeMs paclipoCTpaHCHUS CUTHAJIA B JIMHUN
ces3u. [loctpouts nuarpammy bepxepona.

[IIkana oLeHOK KOHTPOJIbHOM pabOThI:
3a pemienue 3amad 1,2,3,6 naércs MmakcumyM 1o 4 6asia 3a Kaxayro,
3a pemieHue 3a1a4 4,5 1aércss MAaKCUMYyM 110 2 0aia 3a Kaxayro.

CooTBeTcTBHE CYyMMEBI 0aJUIOB, YPOBHIO CPOPMUPOBAHHOCTH KOMITCTEHITHIA:
oT 8 10 11 BKIIIOUUTENHHO - MOPOTOBBIM

oT 12 10 15 BKIIIOYUTENIBHO - NPOABUHYTHIH

oT 16 1o 20 BKIIOYUTEILHO — BLICOKHH

14



Tect Nel
Ilposepka cpopmuposannocmu OIIK-5

1. Ilpu kaKkoii apXuTEeKType MUKPOIPOIECCOPHOI CHCTEMBbI, KOMAH/bI U JaHHbIE XPAHATCS
B €JINHOM aJIPeCHOM MPOCTPAHCTBE NAMSITH?

a) ['apBapjackas apXUTeKTypa

0) apxutekrypa ®on-Helimana

B) MoauduImpoBanHas ['apBap/ckas apXuTeKkTypa

T') HU B OJIHOM U3 IEPEUYHCIICHHBIX

2. Mukpocxema cratuueckoro O3Y (SRAM) umeer 14-pa3psiiHyIo IIMHY ajpeca

16-pa3psianyio muHy JaHHbIX. KakoBa opranmzanust 1ansoro O3Y?
a) 16384 x 8 0) 14 x 16 B) 16384 x 16 r) 16K x 8

3. 119 KaKOro THIA 3JIEeKTPOHHOI MAMATH HE00X0IUMA MOCTOSIHHAS PereHepaius JaHHbIX
B npoliiecce padoTbi?

a) nuaamudeckoe O3Y (DRAM)

6) craruueckoe O3Y (SRAM)

B) macounoe I13Y (ROM)

r) nepenporpammupyemoe 13V ¢ anekrpudeckum crupannem (EEPROM)

4. JIo kakoro 3HaueHus cunTaeT 8-pa3psiaHbiii Taiimep-cuéTuuk T/CO B
MHKPOKOHTpoJLIepe ATmega64 npu ucnoib30BaHUU pesknMa padoTsl «Copoc npu
copnagennm» (pesxkum CTC - Clear on The Compare)?

a) 8 0) 255

B) 110 3Ha4YeHus peructpa cpaBaenust OCRO r) 10 3HaueHus peructpa ¢uaroB SREG

5. I'me pacnoJio:keHa B MUKPOKOHTpoJuiepe ATmega64 Tadauia BeKTOPOB NpepbIBAHUM?
a) B Havayie crarnaeckoro O3Y maHHBIX

0) B koHIle cTaTdeckoro O3Y maHHBIX

B) B KOHIIC (pJIenI-IaMsATH IPOrpaMm

') B Havajie Jieni-maMsaTH TporpaMmm

6. Kakoii 3;1eMeHT MHUKPOIIPOLECCOPHOIi CHCTeMbI MPeIHA3HAYEH /1JIsl pa3MeleHHus
YCTPOMCTB BBOIAa-BbIBOJIA U MUKPOCXEM JIEKTPOHHON MAMATH B 3aJJaHHBIX 00J1aCTAX
aJpecHOro mpocTrpaHcrea’?

a) CYETUMK KOMaH]T 0) nemmdpaTop aapeca

B) mmdpaTop aapeca T') pErUCTp OOIIEeTr0 Ha3HAYCHUS

7. KakoBa noc/ie10BaTeJJbHOCTD AeHCTBHI MHKPOINPOLECCOPA NIPH BO3HHKHOBEHUH
NnpepbIBAaHUA B MUKPOKOHTPOJJIepe ATmega64?

a) MpepbIBaHUE BHIMOIHEHUS TEKYIIel MpOorpaMMBbl, COXpaHEHHE aJipeca BO3BpaTa B CTEKE,
nepexo/l Ha Hayaso TabJauIlbl BEKTOPOB IIpephIBaHMi 110 MeTke Reset

0) npepbIBaHKE BBINOJIHEHHS TEKYILEH MporpaMMbl, YTEHHE aJipeca MOANPOrpaMMbl 00pabOTKH
IpepbIBaHMsI U3 CTEKa, IEPEXO0/1 Ha OAIPOrpaMMy 00pabOTKH 110 CYUTAHHOMY aJIpecy

B) 0)KMJaHME OKOHYAHUS BBIOJHEHUS TEKYIIeH MporpaMMbl, MEPeXo ] Ha Hayano TaOIuIIbl
BEKTOPOB IIPEPBIBAHMI 110 MeTKe Reset

I') IpepbIBaHKE BBIMOJIHEHUS TEKYILEl MporpaMMbl, COXpaHEHHUE aJipeca BO3BpaTa B CTEKe,
NIepEexX0J1 Ha COOTBETCTBYIOIIUI COOBITHIO apec B TaOJIMIE BEKTOPOB NPEPhIBAHUMN

8. Kakum cnoco6oM M0KHO peajiM30BaTh 3a1ePAKKY peaKIMi MUKPOKOHTPOJIJIEpa Ha
HEKOTOpoe BXO/IHOe BO3/elicTBHE

a) MO COOBITUIO 3aITyCTUTh LUKJ C YACIOM MTEpaLuii, 00ecreunBalOIUX HEOOXOUMYIO
3aIepIKKY

0) 3amyCTUTh TaliMep U B IMKJIE KOHTPOJIUPOBATh HACTYIICHHE TaiiMayTa

B) 000MMU yKa3aHHBIMU CIIOCOOAaMU;

') HU OJIHUM M3 YKa3aHHBIX CIIOCOOOB

9. Kak Han0oJiee ObICTPO peau30BaTh ONMEPAHI0 YMHOKEHHS B MUKPOKOHTpOJLIIepe 0e3
annmapaTHoro yMHoOKuTeJ s ?
a) B IIUKJIC JOOABIIATH OJMH M3 OTIEPAHJIOB K aKKYMYJISITOPY, YUCJIO UTEpaIMii IIUKJIa PAaBHO
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3HAYEHHIO BTOPOTO ONEepaHaa

0) B MKJIe 100aBIATh K aKKyMaJIITOPY IPOU3BEACHUE OTACTBHBIX OUT OJTHOTO OINEepaHa Ha
pE3yJIbTaT CIIBUTA BTOPOTO OIIEPaH/Ia Ha COOTBETCTBYIOIIEE YMCIIO OUT BIIEBO;

B) BBITIOJHUTH TIOOMTOBBIE OIIEPALIUH JIOTHYECKOTO YMHOXKEHUS M «HCKITIOYAIOIIETO HITH» U
CIIOKHUTB UX Pe3yIbTaThI;

I') BCE TPH YKa3aHHBIX CI1I0c00a paBHO3HAYHBI IO CKOPOCTHU BBIITOJTHEHUS

10. K MUKPOKOHTpOJLJIEPY Yepe3 OAUH MOPT He0O0X0AMMO NOAKJIIYHTH HECKOJIbKO
BbICOKOCKOPOCTHBIX NepH(epHiiHbIX yCTPOoHCcTB. BoiOepuTe nmoaxoasimmii Tum
uHTepQeiica.

a) SPI;

6) TWI;

B) UART,

I') HOJXOAAT Bce 3 TuIa.

11. Kak npaBu/jibHO HA MUKPOKOHTPOJLIepe 00eceYuTh HelpepbIBHYI0 00padoTKY
JAHHBIX Ha Npe/eJsie NPOU3BOIUTEIbLHOCTH H OLICTPYIO PEAKIIUIO HA COOBLITHS C
HEN3BECTHBIM BpeMeHeM BO3HMKHOBEHHS

a) B OCCKOHEYHOM IMKJIC 00paOOTKH JaHHBIX HAa KaXI0W UTEPAIMH IPOBEPSTH MPH3HAK
HACTYIUICHUS COOBITHS;

0) B 6eckoHEUHOM LIHKJIe 00pabOTKU JAaHHBIX Yepe3 3a/laHHOe YUCIIO UTepaliil MPOBEPAThH
MpU3HAK HACTYIUICHUS COOBITHS;

B) COOBITHS IOJKHBI BBI3BIBATH (DOPMUPOBAHUE MTPEPHIBAHMS, MEXKAY KOTOPHIMU B OECKOHEUHOM
LIUKJIE OCYILLECTBIISIETCA 00pabOTKa JaHHbIX;

T') BHIIOJHUTH MOCTaBJICHHYIO 33]]a4y HEBO3MOXKHO.

12. Ha MUKPOKOHTpOJIJIEPE HEOOXOIUMO PeaJn3BaTh BBO/ ¢ 12 KHONMOYHOMH KJIaBHATYPBI.
KakoBo TuIIOBOE pelieHMe TaHHOM 3a1a4n?

a) IINTAHUC HOIIaéTCSI OIIHOBpeMeHHO Ha BCC KHOIIKHA KJIaBI/IaTypI)I oT 1 BbBIBOJA
MUKPOKOHTPOJUIEPA, KaXK/1ash KHOIKA MOJIKIII0YaeTCsl K BBIICIICHHOMY BBOJY MUKPOKOHTPOJLIEpa,
KOTOPBIE OMPAITNBAIOTCS IO OYEPEI;

0) KJIaBUaTypa JCIUTCSA Ha 4 TPYIIIbI 10 3, KHOIKH, MUTaHKe MOAAETCS Ha KaXIyI0 TPYIIITY 10
OT-ICpCIlI/I oT 4 BBIBOJOB, I10 O[[HOf/i KHOIIKC U3 Ka)I(I[Oﬁ prr[HI)I IIOAKJIIFOYAKTCA K 3 BBOJIaM
MUKPOKOHTPOJIJIEPA, KOTOPBIE OMPAILINBAOTCS MO OYEPEIH;

B) IINTAHUC HA Kamnym KHOHKy HOI[&éTCfI 10 O'—ICpGI{I/I oT I/IHI[I/IBI/II[yaJ'II)HOFO BbIBOJ1A
MUKPOKOHTPOJIJIEPA, BCE KHOMKHU MOAKIOYAETCS K OJHOMY BBOJY MUKPOKOHTPOJLIEPA;

r) KJIaBuaTypa JEIUTCS Ha 3 TPYNIBI M0 4, KHOTIKY, TUTaHUE MOAAETCS Ha KXIYI0 TPYIITY 10
ouepeau OT 3 BBIBOJIOB, IO OJJTHOM KHONKE U3 Ka)A0W IPYIIIbI MOJKIIOYAOTCS K 4 BBOJAM
MHUKPOKOHTPOJIJIEPA, KOTOPHIE OMPAIIUBAIOTCS 110 OUYEPE/IH.

13. Kakum 00pa3oM MokHO 00ecnieuuTh (POPMHPOBAHHE MHOTOYPOBHEBOI0
YIPABJISIIOLIEr0 HANPSKEHUs1 HA MUKPOKOHTpoJ1epe 6e3 LIAIL?

a) 00BbEIMHUTH HECKOJIBKO BBIX0/I0B MUKPOKOHTpOJIJIEpA U BKIIIOYATh/OTKIJIIOYATh CUTHANIBI HA
HUX;

0) peanuzoBath LIIMM Ha 01HOM BBIX0/1€ MUKPOKOHTPOJIJIEPA U CIIIAXKUBATh €T0 € TIOMOIIBIO
©®HUY;

B) 000MMH MEPEYHCICHHBIMU ClIOCO0aMH;

') HU OJTHAM W3 TIEPEUUCICHHBIX CIOCOOOB.
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Kitoun k Tecty Nel

Ne 1 2 3 4 5 6
3aaHus
Kirou 0 B a B r 0
Ne 8 9 10 11 12 13
3adaHUuA
Kirou B 0 a B r 0

[Ixana OLEHOK 3a TECTUPOBAHMUE!
3a KaX bl MTPaBUIILHBIN OTBET naércs 1 6ami.

CooTBeTCTBHE CyMMBI 0AJIOB, YPOBHIO CPOPMUPOBAHHOCTH KoMIteTeHITuH OITK-5
0T 4 110 6 BKITIOYUTEIILHO - MOPOTOBBIH

ot 7 10 10 BKIIOYUTENHHO - MPOABUHYThIi

oT 11 o 13 BKIIFOYNUTENBHO — BLICOKHI
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10.

11.

12.

13.

1.2 Cnncok BonpocoB u (MJM) 3a1aHUI 1715l IPOBeIeHUs MPOMEKYTOYHOM
aTrecTanuu

Cnucok 6ONPOCOB K IK3AMEHY:

PaznnuHble OAX0/1bl K OCTPOCHUIO LU(POBBIX YCTPOUCTB (3aKa3Hble MUKPOCXEMBI,

[IJINC, muxponpoueccopsl). Knaccupukanus MII cucrem. Apxutextypsl MII cucrem
(pon-Heiimana u I"'apBapnckast) — uX 0cOOEHHOCTH, JOCTOMHCTBA, HeocTaTKu. [lonsaTue
MII u MII cuctemsl. [lonstus uarepdeiica, IIMHBI, TPOTOKOIIA.

Wutepdeiic MII-cuctemsl: IIMHBI aapeca, JaHHBIX, YIPABICHUS UX Ha3HAUCHHUE U
0COOEHHOCTH; MOHATHE aIPECHOr0 IPOCTPAHCTBA; HOHATUE TPOIPAMMHO-I0CTYITHOT'O
AJIEMEHTA, Pa3MEILEHHUE IPOIPAMMHO-IOCTYIIHBIX 3JIEMEHTOB B aJPECHOM
IIPOCTPAHCTBE.

Hutepdetic MII-cucreMsl: aemmdpaTopsl aapeca — MOHATHE, HA3HAYECHUE U TIPUMED
peanuzauuu. [lonaHbie M YacTHUHBIE ACIU(PPATOPHI aapeca.

UnTepdeiic MII-cucTeMbl: OCHOBHBIE ONEpPALIMN CUCTEMBI C TPEMS LIMHAMH.
Bpemennsble auarpaMMbl UTE€HUS U 3aIIMCH IIPOTPaMMHO-A0CTYIIHOTO 3JIEMEHTA Ha
npumepe npocreiimero uarepgeiica Microbus.

du3nyuecKkre MPUHLIUIBI PeaTH3ally ABYHANPaBIeHHOT0 oOMeHa o uHrepdeiicy MII-
cucreM, OydepHble 371EMEHTBI C OTKPBITHIM KOJUIEKTOPOM U C TPEMSI COCTOSHUSMHU.

Cucremsl cunciienus. llepeBon uncei u3 pa3au4HbIX CUCTEM CUUCIICHUS.
[IpencraBieHue MOJI0KUTEIbHBIX, OTPULIATENBHBIX U APpOOHBIX uncen B MII-cucremax.

Knaccugukarus TUIIOB MUKPOCXEM DIIEKTPOHHOM IMTaMSTH, CPABHEHUE UX OCHOBHBIX
0COOEHHOCTEH U XapaKTepUCTHUK.

[TocrosiHubIe 3anomuHaromue ycrpoiicta (I13Y). Ctpoenune 3amoMHHAIOMINX
AJIEMEHTOB MacO4YHOTO U niepenporpammupyemMoro [13Y. OcHOBHBIE XapaKTEPUCTUKH U
0COOEHHOCTH.

[Toncucrema naMatu MukponporeccopHsix cucteM. Crarnueckoe O3Y. OcHOBHBIE
XapaKTepUCTHKH U 0coOeHHOCTH. CTpOoeHHe 3allOMUHAIOIIET0 dIeMeHTa. BpemeHHble
JarpaMMsbl paboThI.

[Toncucrema naMaTu MuKponporneccopHsix cucrem. JJunamuaeckoe O3Y. OcHOBHBIE
XapaKTEpUCTHKHN U 0coOeHHOCTH. CTpOeHHe 3allOMUHAIOIIET0 dIeMeHTa. BpemeHHble

JarpaMMsbl paboTHI.

Apxutektypa MII ATmega64. Opranunzanus agpecHoro npocrpaicrsa. CuéTumuk
KOMaH/I ¥ €ro Ha3HaYCHHE.

Cucrema xomana MIT ATmega64. OcHOBHBIC KOMaH/IbI IEPECHUTKH JTAHHBIX.
HenocpencrBennas, npsimasi 1 KOCBEHHas! aipecalusl.

Cucrema komang MIT ATmega64. OcHoBHbIe apudmeTnueckue KoManasl. Peructp
¢dnaros. butoBsie KOMaHIbI.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cucrema komang MIT ATmega64. Komanabl nepenaun yrpasieHus. Y CIIOBHBIE U
0e3yCIIOBHBIC TIEPEXO/IBI.

Cuctema komaug MIT ATmega64. Komanapl BEI30Ba M BO3BpaTa U3 MOANPOTPAMM.
Crek, Ha3HaYEHUE U IPUHLIUI PaOOTHI.

[Tonsitue npepriBanus. Opranu3zanus cuctemsl npepsisanuii st MIT ATmega64.
BHemnue npepbiBaHus.

Taimepsi-cu€turnku B MII cucremax. Hasnauenue, mpuHIum padboTel. 16-pa3psaHbIid
taiimep-cuérunk B MIT ATmega64 — ocHOBHBIE €0 0COOCHHOCTH M PEKHMBI paOOTHI.

Taiimepoi-cuérunku B MI1 cucremax. Haznadenue, mpuHIUI paboOTHI. 8-pa3psigHbIe
tarimepbI-cuétunku B MIT ATmegab4 — ux oCHOBHBIE OCOOCHHOCTH U PEKUMBI PAOOTHI.

ACHHXpOHHBIN MTOCIIeI0BaTeNbHBIN HHTEpdeiic. DopmaT makera JaHHBIX.
Cunxponu3zanus npuéMHUKa U niepenaTyuka. CKOpoCcTh epeaun JaHHBIX.

OcHOBHBIE OCOOEHHOCTH MOJTYJISl aCHHXPOHHOTO MOCIIeIOBATEIBHOTO HHTEp(delica B
MII ATmega64 (cTpykTypHas cxema, HaCTpoiika CKOpOCTH U (popmara makera JaHHBIX,
IIPEPBIBAHMUS).

[TapannensHbie TOPTHI BBOAA-BbIBoAa B MIT ATmega64. CtpykTypHast cxema, perucTpbl
yIIpaBJICHUSL.

Monyne ananoro-mudpooro npeodpazosatens MIT ATmega64. OGmias ctpykTypa u
npuHIAI PadoThL. J{nana3oH BXOAHBIX aHAJOTOBBIX CHTHAJIOB. BRIOOp OmopHOTO
HATPSKCHUS.

Monyne ananoro-mudposoro npeodpazosatens MIT ATmega64. Pexxumel 3anmycka

npeoOpa3zoBanusl. 3aganue TakToBoi yactoTsl aist AL mocnenoBarensHOrO
npubmkenus. Bpems npeoOpa3oBaHusl.
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2. IlepeyeHb KOMNETEHIHIA, 3Tanbl UX (JOPMUPOBaHUS,
ONnMCcaHHe NMoKa3aTe/eil  KpUTepHeB OLCHUBAHUA KOMIIETEHIIMIA HA Pa3IM4YHbIX
jranax ux (popMHpoBaHHs, ONMCAHKE IIKAJIbI OLICHUBAHUA

2.1 HIxaja oueHUBaHUsI c(POPMHUPOBAHHOCTH KOMIeTEHIMH U e€ onucaHue
OneHuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B IPOLIECCE OCBOEHUS
JUCLUIUIMHBI OCYIIECTBIISIETCS MO CIEAYIOLIEH TPEXYPOBHEBOM IIKAJIE:

IloporoBelii ypoBeHB - IPEANOIAraeT OTPAKECHHUE TEX OXHUAAEMBIX pPe3yJbTaTOB,
KOTOpPBIE ONPEACISAIOT MUHUMAJIBHBIA HaO0Op 3HAaHWUW W (WaU) yMEHWH W (WIM) HaBBIKOB,
MOJIYYEHHBIX CTYJCHTOM B PE3YyJbTaTe OCBOCHHS NUCHUILIMHBI. [lopOTroBBI YPOBEHB SBISETCS
00s3aTEIIbHBIM YPOBHEM ISl CTYJEHTa K MOMEHTY 3aBEpIICHHS KM OCBOCHHUS JTAHHOH
JUCITUTUIAHBI.

IIpoaBuHYTHI YypPOBeHD - IPENOIAraeT ClIOCOOHOCTh CTY/ICHTa UCIOIb30BaTh 3HAHUS,
YMEHHsI, HABBIKK U (WJIH) ONBIT JIEATEIHHOCTH, MOJyUYECHHBIC MPU OCBOCHHUM IUCIUIUIMHBI, IS
pemeHust poheCcCHOHANBHBIX 3a/1a4. [IpoABHHYTHIN YPOBEHD MPEBOCXOIUT MOPOTOBHIH YPOBEHb
10 HECKOJIbKUM CYIICCTBCHHBIM IIPU3HAKAM.

Bbicokmii ypoBeHB - mpejoiaraeT CrocoOHOCTh CTYAEHTA HCIIOJIb30BaTh MOTEHIHAI
WHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HABBIKOB U (MJIM) OMBITA JCATEIHHOCTH, MMOTYICHHBIX MPH
OCBOCHHMM JIUCUMIUIUHBI, JUII TBOPYECKOTO pEIICHUs TNPO(PECCHOHANBHBIX 3aaad |
CaMOCTOSITCIILHOTO TOMCKAa HOBBIX ITOJXOJIOB B WX PEIICHUM NyTeM KOMOWHWUPOBAHUS U
UCIIOJIb30BaHUSI W3BECTHBIX CIIOCOOOB PEIICHUS MPUMEHUTEIBPHO K KOHKPETHBIM YCIIOBHSIM.
Bricokuit ypoBeHb MPEBOCXOIUT TIOPOTOBBI YPOBEHB 110 BCEM CYIIIECTBCHHBIM IPHU3HAKAM.
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2.2 TlepeyeHb KOMIETEHIUI, 3TANbI UX (POPMHUPOBAHUS,
onmucaHMe MoKa3aTelell U KPUTEPUEB OIeHUBAHNS KOMIIETEHIINH HA Pa3JIMYHBIX 3Tanax uX (POPpMUPOBAHMS

IIxkana u KpUTEPUH OLIECHUBAHUSA

Jdranbl N
KOMIIeTeHI[H I
Kox ®o $opmu-
pma Ha pa3/IMYHbIX ITAaNax uxX (popMUPOBAHUSA
poBaHs IToxa3aTenu oeHUBAHUS
KOMIIETEHIMH | KOHTPOJIA
(Ne Tembl v = =
(pasnesia) IHoporoserii IIpoaBuHyTHIN Bricoxkuit
YPOBEHb YPOBEHb YPOBEHb
OomenpodgeccuoHaNbHbIE KOMIIETCHIMHT
3HaTh:
- CTPYKTYpY W  HOpPUHIMIB  (QYHKIMOHMPOBAHUS
MuKpornpoueccopoB (MII) u ux obnacTa MpUMEHEHUS;
- oco0eHHOCTH apxuTekTypsl MII, moHsTHS aapecHOro
npoctpancTBa MII 1 nporpaMMHO AOCTYIHOIO 3J€MEHTA:
- OpraHu3aluio nojicucremsl namsatu MIT;
- CUCTEMY KOMaH/] OJJTHOT'O WJIM HECKOJIBbKUX COBPEMECHHBIX
MIT;
- CTPYKTYPY U IPUHIHMIIBI HOCTPOCHUS nporpammsbl 1yt MII
Konrposbhas Ha sI3BIKE acceMoOepa;
pabora, - peanM3alM{ THUIOBBIX KOHCTPYKIMHA W aNTOPUTMOB Ha
TECTUPOBAHUE, s3bIKE accemourepa. 3HACT, yMeeT,
OIIK-5 clada 1-6 3HaAET 3HAET, yMEeeT BJIAJIEET
1a00paTOPHBIX Ymersb: HaBBIKAMHU
pabor, - aHaJIM3MPOBATh MOCTABJICHHYIO 3aJady M pa3pabaTbiBaTh
SK3aMeH ONTUMAJILHBIN aNrOpUTM €€ pelieHusl B BUe OJI0K-CXEMBI;

- NPEACTABJIATh PEIICHHE CIIOKHOW 3a7ayd Ha OCHOBE
TOTOBBIX THITOBBIX aJITOPUTMOB ISl 33/IaHHOM apXUTEKTYPHI
MIT;

- UCIIOJIb30BAaTh OJWH WJIM HECKOJIBKO CTAaHAAPTHBIX
MAKETOB MPHUKIIATHOTO TPOrPAMMHOI0 00ECIICUEeHHUS JIJIst
pa3paboTKH u OTIAAKH mporpaMm s MIT;

- COCTaBJIATH IPOrpaMMbl C UCIIOJIL30BAHUEM T'OTOBBIX
CTaHIAPTHBIX aJITOPUTMOB U OMOJIMOTEK TSI 3aTaHHON
moaenu MII;




- MPOU3BOMTH MOJICIMPOBAHKUE PAOOTHI MPOTPAMMBI U
MIPUMEHSATD OTJIAJOYHBIC CPEACTBA IS 3aJaHHON MOJIEITH
MII.

BaaneTh HaBbIKAMM:

- OCBOCHHMS MAaTEPHAIOB TEXHHYECKOH TOKYMEHTALIUH;

- mporpamMmupoBanust MII Ha si3pike accemOuiepa u Oojee
BBICOKOYPOBHEBBIX;

- OTJIQJIKM ¥ IPOBEPKH IPOTPAMMHOT0 00ECIICYCHUSL.
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3. MeToguyeckue peKOMeH/IAlMHU NMPeNnoaBaTe o
Mo Mpoueaype OeHNBAHUS 3HAHUI, YMEHHi, HABBIKOB M (MJIH) ONBITA
AeTeJIbHOCTH, XapaKTepU3YIIIUX 3Tanbl GopMHPOBAHUS KOMIIeTeHIM

3.1 Kputepuu onleHUBAHUS CTeNEHH OBJIA/ICHUSI 3HAHUSIMU, YMEHUSIMH, HABBIKAMH
H (MJIM) ONBITOM J1eITeJIbHOCTH, ONpe/iesiione YPOBHH C(POPMUPOBAHHOCTH
KOMIIeTEeHIH I

]_IeJ'IBIO mnmpoucaypbl OUCHUBAHUSA ABJISACTCA OIPCACICHUE CTCIICHU OBJIAACHHA CTYACHTOM

OXXKUJAEMBIMU pPE3yJabTaTaMH OOYy4YCHHS (3HAHHMSIMH, YMCHHSIMH, HaBBIKAMU W (WJIM) OIBITOM
JIEATEITLHOCTH ).

Hpoue):[ypa OLICHUBAHHA CTCIICHU OBJIAACHUA CTYACHTOM OXUIAACMBIMU PC3yJibTaTaMH

O00y4eHHUs] OCYIIECTBISIETCS C IOMOIIbIO METOAWYECKUX MAaTEepHUalioB, MNPEACTABICHHBIX B
pazzene 1.1. HacTosmielt 0Opa3oBaTeNbHON POTPAMMBI

3.1 KpnTepnn OLCHUBAHUSA CTCIICHU OBJIAICHUA 3HAHUSAMU, YMEHUSIMHU, HABbIKAMHU U (I/I.]II/I)

ONBITOM /IeSITeJIbHOCTH, ONpeAesiole YPOBHH c()OPMIUPOBAHHOCTH KOMIIeTeH M

IToporoBelii ypoBeHb (0011IME XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI,

3HaHUE OCHOBHOM TEPMUHOJOTMM JAaHHOH 00JIaCTH 3HAHUH, CTUIMCTUYECKU I'PAMOTHOE,
JIOTMYECKH MPaBUIIbHOE U3JI0KEHNE OTBETA Ha BOIIPOCHI 0€3 CYLIECTBEHHBIX OIIMOOK;
BJIAJICHUE WHCTPYMEHTApUEM JHCLUUIUIMHBI, YMEHHE €ro HCIIOJIb30BaTh B PELICHHUH
CTaHJIapPTHBIX (TUIOBBIX) 3aJ1a4;

CIOCOOHOCTh CaMOCTOSITEJIBHO TPUMEHSTh TUIOBBIE pELIEHUs B paMmMKax paboueil
IIPOrpaMMBbI IACLUIUINHBI;

YCBOEHHE OCHOBHOM JIUTEPATYPBI, PEKOMEHIOBAaHHOM paboyvell mporpaMMoOi JUCITUTUINHBL,
3HaHUe 0a30BBIX TEOPHA, KOHLICTIINA U HAIIPABIICHUH 110 N3y4aeMOi TUCIUILINHE;
caMoCTOsITeNIbHAsl padoTa Ha MPAKTUYECKUX U J1aOOPATOPHBIX 3aHATHUSAX, NEPUOAUYECKOE
y4JacTHe B TPYIIOBBIX OOCYXICHMSX, JOCTaTOYHBIH YPOBEHb KYJIbTYPbl HCIIOJHEHHS
3a/laHuM.

IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKN):

JIOCTaTOYHO TIOJHBIE W CHUCTEMAaTU3HpPOBAaHHbIE 3HAHHUA B O00bEME MPOrpaMMBbl
JUCLUTIIINHBI,

WCIIOIb30BAaHUE OCHOBHOW TEPMHMHOJIOTHU JIaHHOW 00JacTH 3HAHWM, CTHIMCTHYECKU
IPAMOTHOE, JIOTMYECKH INPAaBWIBHOE H3JI0)KEHUE OTBETa Ha BOIPOCHI, YMEHHE JENaTh
BBIBO/IBI;

BJIAJICHUE WMHCTPYMEHTAapUEM JHCHUIUIMHBI, YMEHHE €ro HCIIOJIb30BaTh B PEIICHHUH
y4eOHBIX U MPOPECCHOHATbHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITENIBHO peIIaTh CIOXKHbIE 3a7auu (MpoOieMbl) B paMKax paboueil
IIPOrpaMMBbI TUCLUIUINHBI;

YCBOGHHE OCHOBHOW M JOIOJIHUTEIbHOM JIUTEpaTyphbl, PEKOMEHJOBAHHON paboueit
MIPOrpaMMOM TUCIUIUIMHBL

YMEHUE OpPUEHTHPOBATHCA B 0a30BBIX TEOPHSX, KOHIEMUIUAX W HANpaBICHHUSIX I10
M3y4aeMOM NUCLUIUIMHE U 1aBaTh UM CPABHUTEIIBHYIO OLIEHKY;

camocTosITeNlbHass paboTa Ha MPAKTUYECKUX U J1A0OpAaTOPHBIX 3aHATUSX, y4acTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bbicokuii ypoBeHb (00I1I1e XapaKTEPUCTUKH ):

CUCTCMATHU3UPOBAHHEIC, FJ'IY6OKI/IG W MOJIHBIC 3HAHUSA 11O BCEM pa3aciiaM JUCHUIIIINHBI;
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— TOYHOE WCIOJB30BAHWE TEPMHUHOJIOTMH JaHHOW O00JacTW 3HAHWHN, CTHUIMCTHYECKU
rpaMOTHOE, JIOTHYECKH MPAaBHILHOE H3JI0KECHHE OTBETa Ha BOMPOCHI, YMEHHE JejaTh
000CHOBAHHBIE BLIBOIBL,

— Oe3ympedHoe BiaJCHHE HHCTPYMEHTApHEM IHUCIUIUIMHBI, YMEHHE €ro HCIO0Jb30BaTh B
[IOCTAHOBKE U PEIIEHUU HAYYHBIX U IPOGECCHOHATIBHBIX 3a/ad;

— CIIOCOOHOCTb CaMOCTOSITEJIbHO M TBOPYECKH peIllaTh CIOXKHBbIC 3amadd (IpoOJeMbl) B
paMKax pabodei mporpaMMbl TUCIIUILIHHBI,

— momHOe MW TIIIyOOKOEe YCBOGHHE OCHOBHOW M JONOJHHUTEIBHON  JIMTEPaTypHl,
PEKOMEHI0BaHHOMN pabodei IporpaMMOi TUCIUILIMHEI,

— yMCHHE OPHCHTHUPOBATbCS B OCHOBHBIX TCOPHSAX, KOHIICMIHUSAX W HAIMPABICHHUIX I10
M3y4aeMOu JTUCIUILINHE U 1aBaTh MM KPUTUYECCKYIO OLICHKY;

— aKTHBHas CaMOCTOSTE€IbHas paboTa Ha NPAKTHYECKHX M JIA0OPATOPHBIX 3aHATHSIX,
TBOPYECKOC y4aCTHE B TPYIIOBBIX OOCYXICHHSIX, BBICOKHH YPOBEHb KYJIBTYPHI
WCIIOIHEHUS 3a/IaHUMN.

3.2 Onucanue npoueaypbl BHICTABJIECHUS OLlEHKH

B 3aBucumMoCTH OT YpOBHSI COPMHUPOBAHHOCTH KaKJIOW KOMIIETEHIIMHA IO OKOHYAHUHU
OCBOCHMS JUCUUIUIMHBI CTYJCHTY BBICTABIs€TCA OLEHKa. s OUCLMIUIMH, H3y4aeMbIX B
TE€YEHHE HECKOJIbKUX CEMECTPOB, OLIEHKAa MOKET BBICTABIATHCA HE TOJBKO IO OKOHYAHUU €€
OCBOCHMS, HO U B IPOMEXKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIIMYHO», «XOPOILIOK,
«YAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIbHO») oONpenensercs pabodeld MporpaMMoit
JUCLUIUIMHBL B COOTBETCTBUU C YUEOHBIM ILIAHOM.

OneHka «OTJIIMYHO» BBICTABJIAETCA CTYAEHTY, Yy KOTOPOro KaXKJas KOMIIETEHIIUS
(MOJIHOCTBIO WIJIM YaCTUYHO (hopMupyemas JaHHOM TUCLMIUIMHOM) cOpMHpPOBaHA HA BBHICOKOM
YpOBHE.

OneHka «XOpOILO» BBICTABISAETCA CTYAEHTY, y KOTOPOTrO KaxJaas KOMIETEHIUS
(TTOJTHOCTBIO WJIM YAaCTUYHO (pOpMHpYyeMasi JaHHOW JUCHUTUIMHON) COPMHUPOBAHA HE HIKE, YEM
Ha MPOJIBUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTENBHO» BBICTABISETCS CTYIAEHTY, Yy KOTOPOrO KaKJas
KOMIIETEHIHS (ITOJTHOCTBHIO WIIM YaCTUYHO (popMUpYyeMast TaHHOW JUCHUIUIMHON) chopMHUpOBaHa
HE HIKE, YeM Ha MIOPOrOBOM YpPOBHE.

O1eHKa «HEyIOBIIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, Y KOTOPOro XOTS Obl O/HA
KOMIETEHIMS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi JTaHHOW TUCHUIUIMHON) cpopMUpOBaHa
HWXKE, YEM Ha IOPOTOBOM YPOBHE.

YpoBeHb  Cc(HOPMHUPOBAHHOCTH  KOMIIETEHIIMM  OILIGHMBAaeTCS KaK CpEeIHUUA TIO0
COBOKYITHOCTH MapaMeTpPOB, B POJIM KOTOPBIX BHICTYMAIOT OILIEHKHU 3a KOHTPOJIbHYIO paboTy Nel,
TecT Nel, KOJIMYECTBO W KaueCTBO CAAHHBIX IJIA0OPATOPHBIX pPAabOT, OTBETHI Ha BOMPOCHI
9K3aMEHAIMOHHOTO OnjeTa.
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Ipuiio:xkenne Ne 2 k paboyeil mporpaMmme 1M CHUNIUHbBI
«MHuKponpoueccopHbie YCTPOCTBAa»

(Haumenosanue OUCYUNIUHDBL)

1. Meroanyeckue yKa3aHus JIsl CTYJIEHTOB 10 OCBOEHUIO U CIUTIIMHBI

OcHoBHOW ~ (opmoil  u3nOXKEeHUss ~ ydyeOHOro  marepuaga IO  JUCLUIUIMHE
«MUKpOIIPOIIECCOPHBIE YCTPOMCTBa» SBISIOTCA JEKIUH. B pamkax Jexknuii oOydarommecs
3HAKOMATCA C TEOPETUYECKMMHU CBEACHUSAMHU IO MuKporpoueccopHbiM cuctemam (MIIC), ux
YCTPOMCTBY M MNpHHIMIIAM paboTbl. M3ydaeMmblii TeopeTMdeckuil Mmarepuan sBISETCS
HE00X0MMOM 6a30# /1715 BHITIOIHEHUS JIAOOPATOPHBIX padoT.

B xone nekuuii mpenosaBaTeab B OCHOBHOM KPaTKO M3JIaraeT CBEIEHUS 10 COJEPKaHUIO
JUCHUIUIMHBL, TOAPOOHO OCTAaHABIMBAETCSI HAa MOMEHTAX, CJOXHBIX Ui TOHUMaHHA
00y4aroIuXxcsi U He pacCMaTpUBAeMbIX B JJOCTATOUYHOM Mepe B yueOHOI muteparype. [losTomy
MOCEIICHUE BCEX JICKIIMOHHBIX 3aHITUH SIBISETCS] COBEPIIEHHO HEOOXOAMMBIM.

JIaGopatopHble pabOThI MPU3BaHbI 3aKPENUTh MaTepuall, U3y4YEeHHbIH B XOJ€ JIEKIUH, a
TaKXKe Ha MPaKTHKe cPOPMUPOBATH YMEHHS U HABBIKH, IPETYCMOTPEHHBIE paboyeii mporpaMmMon
JUCLUMIUIMHBL. BblnoiaHeHne m1abopaTopHbIX paboT 3aKiIoyaeTcs B M3YYEHMH pa3IMYHbIX
aciekroB MIIC cuctem myTéM HamumcaHusi MPOrpamMM JUIi MHUKPOIIPOIECCOpa Ha S3BIKE
acceMOyiep MO pa3aMYHBIM TemaM paloueil mporpaMmbl JUCHUIUIMHBL 10  3a/IaHUIO
npenonasarend. JlabopatopHbie paOOThl BBIMOJHSAIOTCS C TMPUMEHEHHUEM CIEIHAIBHOTO
000pyI0BaHus, U, ClIe0BATENILHO, MOT'YT IPOXOJUTh TOJIBKO B yueOHOI 1abopaTopuu.

CamocrositennbHass paboTa OOydarOIIMXCS OPraHU3yeTCs B BHJE CaMOCTOSITEIHHOM
HOJrOTOBKU K BBIIOJIHEHUIO Ja0OPAaTOPHBIX pabOT U MOBTOPEHUS JEKIIMOHHOIO MaTepuala, ero
JIOTIOJTHEHHS CBEIEHUSAMH M3 Y4eOHO# nureparypel. Kpome Toro, B pamMkax CamMOCTOSTEIbHOU
paboThl oOOydarolyecs MOTYT BBINOJIHATh HAIMCAaHME MPOrPaMMHOrO oOecreueHus JUis
MHUKpPOIPOIIECCOPOB B paMKax JabOpaTOpHBIX pPadOT, MOCKOJIBKY KOJMYECTBO ayIUTOPHBIX
3aHATUH JAaHHOTO TUIIA OTPAHUYEHO, a YUCIIO pabOT BEIUKO.

[IpoBepka u KOHTPOJIb YCBOEHHUSI MaTepHaja OCYIIECTBISICTCS B (hopMe KOHTPOJIHHOU
paboThl M 3amMTHI J1abopaTopHbIX paboT. Takxke NPOBOAUTCA KPAaTKUH YCTHBIM OHpOC IO
MaTepHagaM MpeablIyIIIX JEKIIMOHHBIX 3aHITHH.

B koHue cemecTpa M3y4eHHs JUCLMIUIMHBI CTYACHTHl CHAIOT HK3aMeH. OK3aMeH
NPUHUMAETCS 110 OHMJIeTaM, KaKIBIH W3 KOTOPHIX BKIIIOYAET B ceOsl JIBa TEOPETUUYECKUX BOIPOCA
[0 U3YYEHHBIM TEMaM.

2. YueO0HO-MeTOAHYeCKOe o0ecmeueHne
CAMOCTOSITeJILHOI PadoThI CTYI€HTOB MO0 AUCHHUILIUHE

J1st caMocTOATeNIbHOI padoThl PEKOMEHYETCsl HMCIONb30BaTh y4EOHYIO JIMTEpaTypy,
yKa3aHHYIO B pazjene Ne 7 qaHHo# paGoueil mporpamMmsl.

s camocrosTenbHOrO mojadopa nutepaTypbl B Oubnuoreke SApl'Y pexomenmyercs
UCIIOJIb30BATh:!

1. JIuunenii  kaéuner (http://lib.uniyar.ac.ru/opac/bk login.php) maér BO3MOXKHOCTH
noJjiyueHus on-line 1ocryna K COMCKY BbIIaHHOM B aBTOMAaTU3MPOBAHHOM pPEXHUME JIUTEPATYpHI,
IPOCMOTPa M KOMTUPOBAHMS JIEKTPOHHBIX BEPCHI U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yueb. u
METO/1. TOCOOMSI, TEKCTHI JEeKIMH | T.11.) st paboThl B «JInuyHOM KaOnHeTe» He0OXOAMMO 3aiTH
Ha caiit Hayunoii 6ubnuorexku SApl'Y c mo0oii Touku, uMeromiei noctyn B Internet, B mMyHKT
MEHIO «OJIEKTPOHHBI KaTajlor»; TMPOWTH NpPOUEAYpY aBTOPU3allMU, BBIOpAaB BKIAJKY
«ABTOpHU3AIUAY, U 3aII0JIHUTH MIPEJICTaBICHHBIE MOJI1 HHPOPMALIUH.
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2. JjeKTpoHHasi 0M0IHOTEeKa YU4eOHbIX MaTepuaJioB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxxur 6Goaee 2500 MONMHBIX TEKCTOB
y’-Ie6HBIX u y‘-IC6H0-M€TOI[I/I‘-IeCKI/IX MaTrepruajIOB IO OCHOBHBIM H3y4YaCMbIM JHCHUILIMHAM,
U3JJaHHBIX B YHUBepcuTeTe. JlocTyl B CeTH YHUBEPCUTETA, JINOO 110 JIOTUHY/IapOJIIO.

3. DnekTpoHHas KapToTeka «KHUTroo0ecneyeHHOCThY
(http://www.lib.uniyar.ac.ru/opac/bk_bookreg find.php) packpsiBaer y4eOHbIN (GOHA HaydHOMH
oubmorekn  Spl'Y, mpenmocraBisier — ONEpaTHBHYIO  HMH(OpPMAIMIO O  COCTOSHUHU
KHUT000E€CIIEYeHHOCTH TUCLMIIIIMH OCHOBHOM M JOIOJIHUTEIbHOM JIUTEPaTypoOH, a TakxkKe IHKIIa
JUCLHUIUIMH M CHEelMaIbHOCTENH. DiIeKTpOoHHAas KapToTeka «KHUTrooOecrneyeHHOCTb» JOCTYIHA B
CETH YHUBEpcUTeTa U uepe3 JInuHbIil KaOMHET.
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