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AHHOTaUs

Huctunmmaa — «[IporpammupyeMbple  MHKPOSJEKTPOHHBIE  YCTPOWCTBA» BXOJUT B
00pa3oBaTelibHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBJIEHUIO TOATOTOBKM/ crneruaibHocTH 25.05.05 «DKcruryaTands BO3IYIIHBIX CYAOB W
OpraHu3aIys BO3AYIIHOTO JBIKEHUS» HampaBieHHOCTH «OpraHuzamnus paaruoTeXHUYECKOTO
obecrieueHus MoJIeTOB BO3AYIIHBIX CyaA0B». JluciumninHa peanusyercs kadeapoi «Ne21y.

JucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIECTYIOIINX KOMITCTCHITUN :

OIIK-10 «CmocobeH HCHOIL30BaTh OCHOBHBIE 3aKOHBI MaTeMaTHYECKUMX U
€CTECTBCHHOHAYYHBIX JUCHUIUIMH B TNPOPECCHOHAIBHON JEATEIBHOCTH, B TOM 4YHCIE C
WCITOJIb30BaHUEM ITPOTPAMMHBIX CPEICTBY

OIIK-16 «CnocoGeH MOHMMAaTh NPHHLHUIBI PA0OTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI M MCIIOJIB30BaTh UX ISl pEeHICHUs 3a/1a4 POo(hEeCCHOHATBLHON ACATEIIHHOCTHY

Coneprxkanue TUCHUILIUHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3AHHBIX C O3HAKOMIICHUEM C
CYILIECTBYIOIIUMHU MPOTPAMMHUPYEMBIMU MHUKPOIJIEKTPOHHBIMU YCTPONCTBAMU, MPUMEHSIEMBIMU
KaK B CaMUX PaJUOTEXHMYECKUX YCTPOMCTBAX, TaK M B CHUCTEMax KOHTPOJS M YIpaBICHUS
TPAHCIIOPTHBIM PAaaU0000PYIOBAHHEM B MPOIECCE €r0 TEXHUYECKOW IKCIUTyaTalluH, a TaKxKe C
MIpOrpaMMHBIM O0ecredyeHneM, He0OXOAMMBIM JIJIsl OPraHU3aLUU UX PaOOTHI.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
yueOHOro rmporecca: JICKIUH, JIaopaTOpHBIE PA0OOTHI, TPAKTHUYECKUE 3aHATHS U
camocTosTeNbHas paboTa 00yJaromerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme audhepeHInpOBaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBIIsI€T 4 3a4€THBIX €IUHULIBI, 144
yaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[{enbto IUCHUIUIMHBI SIBISETCS O3HAKOMIIEHHE C CYLIECTBYIOIIMMU IPOrpPaMMUPYEMBIMU
MHUKpPORJIEKTPOHHBIMH ~ YCTPOMCTBAMHU, IPUMEHSAEMBIMH KaK B CaMUX paJAMOTEXHHUYECKUX
YCTPOMCTBAX, TaK U B CUCTEMAaX KOHTPOJI U YIPaBJIEHUs TPAHCIOPTHBIM paaroo00pyA0BaHUEM
B IIPOLIECCE €ro TEXHMYECKOM SKCIUTyaTallud, a TaKKe C IPOrpaMMHBIM OOeCIeueHHEM,
HEOOXOIUMBIM I OpraHU3alui UX padoThI.

1.2. JlucuumniuHa BXOAMUT B COCTaB 005A3aTEIbHOM YacTH 00pa30BaTeNbHON MPOrPaMMBbI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHs IIIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe u3yueHus AMCLUUIUIMHBI OOydaroluics AOKEH o0janaTh ClEAyIOIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnna) Kon u HaumeHnoBaHue Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIINH KOMIICTCHITHT JIOCTHKCHHS] KOMIIETEHIIUU
OIIK-10.3.10 3HaTh OCHOBBI JIEKTPUUECTBA
Y MarHeTu3ma
OIIK-10.3.7 3HaTh OCHOBBI KBAHTOBOM
W3UKA U (PU3UKHA TBEPIIOTO TEIIA
OIIK-10 Cnocoben ¢ ¢ P
OIIK-10.Y.1 ymeTs NpUMEHSTH
HCII0JIb30BaTh
($U3HYEeCKHEe 3aKOHBI 1 MATEMaTUYECKHE
OCHOBHBI€ 3aKOHBI
METO/BI JUIsl peLIeHUs 3a/1a4
MaTeMaTUYeCKUX U
TEOPETUYECKOI0 U MPUKIIATHOTO
€CTECTBEHHOHAYYHBIX
XapakTepa, B TOM YHUCIIE C UCTIOIb30BAHUEM
O6menpodeccuoHanbHbIE | JUCIUIIINH B
. | MporpaMMHBIX CPEICTB
KOMITETEHIINH npodeccuoHaNbHOM
OIIK-10.Y.5 ymMeTs NpUMEHATH OCHOBHBIE
NeSTeTLHOCTH, B TOM
3aKOHBI (PU3UKU MPU PEIICHUN
qHCIIE C
MPAKTUYECKHX 3a7a4
HCIIOJIb30BaHUEM
OIIK-10.Y.8 ymeTb NpUMEHSITH
MPOrPaMMHBIX
CPEICTE CTaHJApTHBIE METO/bI U MOJIENIN K
P PEIICHUIO TUTIOBBIX 3a7a4
OIIK-10.B.1 B1ageTs HaBBIKAMH
pa3paboTKu IPOrPaMMHBIX CPEACTB U
MIPUIIOKEHU I
OIIK-16.3.1 3HaTh NepCHEKTUBHBIE METO/BI
UH(OPMAIIMOHHBIX TEXHOJOTHH U
OIIK-16 Cnocoben HMCKYCCTBEHHOTO MHTEILJIEKTA,
MOHUMATh MIPUHIIMITBI | HAMIPABJICHHBIX HA pa3pa0b0TKy HOBBIX
paboThI HAay4YHO-TEXHUYECKUX PEIICHUN
COBPEMEHHBIX PaIMOTEXHUYECKOTO 00ECTIeUeHUS TTOJIETOB
O6menpodeccrnonanbHble | HHPOPMAITMOHHBIX OIIK-16.Y.1 ymeTs IpUMEHSTH
KOMITETEHIIMH TEXHOJIOTHH 1 COBpeMEeHHbIe HH()OPMAIIMOHHBIE
WCIIOJTH30BaTh UX JUIA | TEXHOJIOTHH M TIEPCIIEKTUBHBIE METO b
perieHus 3aaaqy MCKYCCTBEHHOTO MHTEJJIEKTA JIJISl PEIICHUS
poeCCHOHAIBHON | 3a7a4 MPopeCCUOHATBHON JEATETbHOCTH
JIEATENIbHOCTH OIIK-16.B.1 Bnanerb HaBbIKAaMU
pa3paboTKy alNropuTMOB pEIICHUS 3a/1a4 B
poeCCHOHATILHOMN 1 TETbHOCTH




2. Mecro aucuuruinael B cTpykType Ol
JucuuiuinHa Oas3upyercs Ha 3HaHUSAX, paHee MPHUOOPETEHHBIX OOYUYAIOIIMMUCS TIPU
U3YyYEHHUH CIEIYIOUINX AUCHUIUINH:
— Asromatuka u ynpasienue (b.1.5.20);
— Cxemotexnuka (b.1.5.19).
3HaHus, OJyYEHHbIE ITPU N3YYEHUH MaTepualla JaHHOW AUCHUIUIUHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAUECHHUE, TaK ¥ UCIONIB3YIOTCSA IPU U3YYCHUH APYTHX AUCIUTUINH:

— Paaunonokanuonusie cuctembl U KoMiuiekesl (b.1.5.34);
— TexHuueckas 3KCIUTyaTanus paauodyiekTpoHHoro odopynoanus (b.1.5.40).

3. OOBeM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboTHI IO TUCIHUTUIMHE (M PACIIPEICTICHIE 3TOW TPYIOSMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tadiuue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

TpynoemkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No7
1 2 3
Oowan mpyooemKkocmp OUCHYUNTUHBL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHUCIIE:
nexuuu (JI), (dac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (113),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
HK3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (dac) 110 110
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, M. Hudd. 3au.
ks F*) 3au.

*k o
HpI/IMeanI/Ie . KaHIUOAaTCKHUH 3K3aMCH

[TpynoeMKoCTh, pacmpeieleHHass Ha Yachl MPAaKTUYECKOW MOJArOTOBKM HE JOJKHA NMPEBBIIATh
00IIyI0 TPYIOEMKOCTh IO BUAY Y4eOHO# paboThI].

4. ConepxaHue TUCIUTIITUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUILIAHBI 10 pa3/iesiaM U BUJAM 3aHSATHIA.
Pa3nenspl, TeMbl AUCHUIIINHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0IUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3nem>1 TEMBI JUCITUITIIMHBI HeKHHH 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Paznen 1. Mukpomnpoueccop u Mukpo-2BM. 2 20
MukponponeccopHasi CUCTEMA.
Pa3zngen 2. OnHokpucTanbHble MUKPO-OBM - 2
2 20
MuKpokoHTposuieps! (MK). O6iactu mpuMeHeHHsL.




Paznen 3. Apxurektypa MK. 5 7 20

Paznen 4. IIporpamMupoBanue Ha s3blke 4 25

Accembnep. Cucrema komann MK.

Pazpen 5. IIpumeps! nporpaMMUpOBaHUs 4 3 25

pagrodIEKTPOHHBIX ycTporicTB Ha MK.

Htoro B cemecTpe: 17 17 110
Uroro 17 0 17 0 110

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCs ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
poQeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEIACHO B Ta0OIHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHbBIX 3aHATHH

Tema 1.1. Mukponpoueccop u MuKpo-IBM.
MuxkponpoueccopHasi cucTemMa.

Mukpornpoueccop, MUKpo-OBM, MHKponponeccopHasl cucreMa
(MIIC):  MII+ monynu = MIIC = mukpo-OBM. Tpexmmunnas
opranuzamuss  MIIC. TloakmioueHwe K IMIMHE Pa3IAYHbBIX
ycTpoicTB. BpemenHoe paszaenenue pabOTBI  YCTPOMCTB,
3eMeHThI ¢ Tpemsi coctossHusIMU. CtpykTypHas cxema MIIC Ha
npumepe MII 1821BM85SA (mukpomnpoueccop, Oydepsi, 13V,

Pasien 1 O3V u ycTpoiicTBa BBOJa/BBIBOIA).

Tema 1.2. OaHoxpucrajibHbie MHKpo-OBM -
MHKPOKOHTPOJLJIEPBI (MK). Obnactu IIPUMEHEHHS.
OpHokpucranbHble  MUKpOo-OBM-mukpokonTposiepsr  (MK).
O6nactu npumeHenus. CemelicTBa MUKPOKOHTPOJUIEPOB (pUpPMBI
Intel: MCS-51/151/251; MCS-96/196/296. OTteuecTBEHHEIE
ananoru — cemericteo MK51: K1816BES1, K1830BESI.

Tema 1.3. Apxurexktypa MK. MK ¢upmsr ATMEL
AT89C, crpykrypHas cxema LIIY, mynpTunIekcupoBaHHas
HIMHA aJpec/IaHHble. YIpaBlieHue npepbeiBaHusIMH, Dmdm -
I13Y, O3V, Taiimepbl-cueTuuky, napamuienabasie noptsl: PO, Pl,
P2, P3, mnocnepoBarenbHblii mopthl TxD, RxD, renepatop
TaKTOBBIX UMITYJIbCOB.

Tema 1.4. IlporpammupoBaHue Ha s3bIke AccemOJiep
®dopwmat nporpaMmmbl. PesxxuMel aapecanun. J{upekTuBbI

P 2
asnel Tema 2.1. Tlopt P3. AnbTepHaTUBHBIE (PYHKIIUH

Cucrema npepplBaHMil. AJpeca BEKTOPOB  IpEpbIBaHUIL.
BHyTpeHHUE 1 BHEIIHNE NPEPhIBAHUS.

Tema 2.2. Cucrema npepbIBaHHU.




AJipeca BEKTOPOB MPEPHIBAHMUIA.

BHyTpeHHue U BHEIIHNE IPEPhIBAHUS
Tema 2.3. Ilopt P3. AnsrepraruBubie pyHkimu. CTek.

Pouib cTeka B opraHu3anuu nporpaMmbl 00CITyKUBaHHS
IIPEPBIBAHMUSL.

Tema 3.1 Apxutexkrypa MK

Pa3zgen 3
Tema 4.1 IIporpammupoBanue Ha si3bike AccemOnep. Cucrema
komang MK
Pasnen 4 Tema 4.2 Odopmienue nporpammbl U paboTa B CUMYISATOPE
SIM-51
Tema 4.3 Opranuzanusa namsitu B MKS51
Tema 4.4 PaGota ¢ MaccuBOM JaHHBIX pacroyiokeHHbIM B [13Y
MUKpPOKOHTpOJUIEpa
Tema 5.1 IlporpamMmupoBaHHs PAaTUOINEKTPOHHBIX YCTPOMCTB
Pa3zpnen 5 Ha MK.

Ipumeuanue: npu HamU4uu JAEKYUOHHBIX 3AHAMUL, NPOBOOUMbBIX 8 UHMEPAKMUBHOU
Gopme (ynpasisemasn ouckyccus unu becedda, 0emMOHCMpayus Ciaudos uiu y4eOHvlx Quibmos,
MO32080U WMypmM U Opyeoe), HeobXo0umMo 30eCb Npusecmu Ux nepedeHb ¢ YKA3aHuem
KOHKPEemHOU (hopMbl NPOBeOeHUs.

4.3. Tlpaktuueckue (CeMUHAPCKHUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATUNA U UX TPYAOEMKOCTh IPUBEACHBI B TabauI1Ie 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

Ilpumeuanue: npakmuueckue (cemMuHapckue) 3aHAMUS ~ MO2YM — NPOXOOUMb 8
UHMEPAKMUBHOU  hopme. peulenue CUMYAYUOHHLIX 3A0ay, 3AHAMUSL NO  MOOEIUPOBAHUIO
PeanvHuIX YCIo8Ull, 0eNogble UPbl, USPOBOe HNPOEKMUPOBAHUe, UMUMAYUOHHbIE 3AHAMUS,
8ble30Hble 3AHAMUSL 8 OpPeaHu3ayuu (npeonpusimus), 0enosas yueOHas uepd, poaesdas uepd,
ACUXON02UYECKULl MPEHUH2, KeUC, MO32080U WMYPM, 2PYNN08ble OUCKYCCUU U M.O.

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBECHBI B TadIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
No HauMeHOBaHHE 1aBopaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/i (gac) MOArOTOBKH, | JUCLHII
(gac) JIMHBI
Cemectp 7
Cumynsatop Avsim5S1.
1 [Ipocreiimme onepanyu ¢ perucTpaMmu
1 1
POH, akkymynsatropoM u peructpom PSW
MUKpOKOHTpoJuiepa. Yacts 1
Cumynsatop Avsim5S1.
2 [Ipocreiimme onepanyu ¢ perucTpaMmu
2 2
POH, akkymynstropoM u peructpom PSW
MUKpPOKOHTpoJuiepa. Yacts 2
Pa6ora c namnom-0 BayTpennero O3V 1 1
3 MHUKpPOKOHTpoJuiepa. Yacts 1
Pa6ora c namnom-0 BuyTpennero O3V ) )
4 MHUKpPOKOHTpoJiiepa. YacTs 2
MonenupoBaHue onepanuii cloxxeHus ) )
5 Y BbIUUTaHUs B cumyssitope. Yacts 1
MonenupoBaHue onepanuii cloxKeHus ) )
6 Y BbIYUTaHUS B cumyisitope. Yacts 2
O06paboTKa CUTHAJIOB BHEIIHUX NPEPHIBAHHIM. ) )
7 Yacrts 1
O0paboTka cUTHAJIOB BHEIIHUX IPEPBIBAHUMN.
8 Yacts 2 2 2
Pabota co crekom. O6paboTKa CUTHATIOB ) )
9 BHEUIHMX NpepbiBaHui. YacTs 1
Pabota co crekom. O6paboTKa CUTHATIOB 1 1
10 | BHemHMX npepbiBaHui. HYacTp 2
Bcero 17

4.5. KypcoBoe npoeKTUupoBaHUE/ BHIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboThI U €€ TPYLOEMKOCTh MPUBEIEHBI B Tabnuie 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bux camocrositensHOM paboThI
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia

94 94
nucturiuabl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
IToaroroBka K TEKyIeMy KOHTPOJIIO 6 6




ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
arrectaruu (I1A)

10

Bcero: 110

110

5. IlepeueHb y4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCUUTUIMHE (MOJTYJIIO)

yLIe6HO-MeTOI[I/ILICCKI/Ie MaT€puajibl I CaMOCTOSTECILHOM pa60TbI o6yqalonmxcs; YKa3aHbl B

oa. 7-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX N3JaHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

Komtgectso OK3EMILLIPOB B

Hlugp/ bubnmorpaduueckas ccpiika OubmoTeKe
URL agpec
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)

681.325.5 Hoeoorcunos O.11. OcHOBBI 20
H74 MUKPOIIPOIIECCOPHON ~ TEXHUKH:  YueOHOe

nocobue B aByx Tomax. Tl1.: MHII

PamnoCodr, 2009.432c¢.
621.396.6 | Mazoa FO.C. MUKpPOKOHTPOIJIEPHl CEpUU 20
M12 8051: mpaktuyeckuid moaxon. — M.:[JMK

Ipecc. 2008.-228 c.
681.3.06 Yepromos E.II. 1ludpoBas cxemMoTexXHUKA. 24
V15 CII6.: BXB - Cankr-IletepOypr, 2001. 528c.
396.61 B31 | Bunecos JI./|. MUKPOKOHTPOJIEPHI B 50

ayIuBU3YyalbHON TeXHUKe. MeToauueckue

YKa3aHUS K BBITTOJIHEHUIO JTA00PaTOPHBIX

pador.

I'VAIL, 2008 CII6. 28 ¢
32.852 b bopooun B.bB., lllacypun M.U. 15
15 MUKpPOKOHTPOIIIEPHI. APXUTEKTYpA,

porpaMMupoBanue, nHTepgeic.M.:

Uz narensctBo 9KOM, 1999. — 400 c.
396.61 K16 | Kazauenko B.®. MUKPOKOHTPOJIEPHI: 15

PYKOBOJICTBO TIO IPUMEHEHHIO 16-pa3psaHbIX
MukpokoHTposuiepo Intel MCS-196/296 Bo
BCTPOEHHBIX CUCTEMaXx yIpaBieHus. — M.:

Uz narensctBo OKOM, 1997. — 688 c.




7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn «HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue

http://window.edu.ru/resource/742/44742/files/filato- | Bo3OyauTenn MUKpOIPOIIECCOPHBIX
voz.pdf YCTpOHCTB: YuebHoe mocooue.

8. IlepeueHpr nHMOPMAITMOHHBIX TEXHOJOTHUI
8.1. [lepeueHp MporpaMMHOIO OOECIEUEHHUs, HCIOJb3YyeMOr0 MpU OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOTr0 IPOTPaAaMMHOTO oOecrieueH s mpencTasieH B Tadauie 10.

Tabnuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenpb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa3zoBaTenbHOrO Mpoliecca Mo JUCHUIIIHHE, TIPeICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
JlexumoHHas ayiuTOpuUs 14-07
MynbTumMeauitHas JEKINOHHAS ayTUTOPUS 52-23a
3 | Kiacc nnst nenoBoii urpel 11-01

10. OueHouHble cpeACTBa 15l MPOBEICHUS TPOMEKYTOUHON aTTECTAlUN
10.1. CocTtaB OLEHOYHBIX CPEACTBIJS MPOBEACHHUS MPOMEKYTOUHOM aTTecTalluu
00ydJaronuxcs Mo IMCIUILTMHE TPUBE/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUSI MPOMEKYTOYHON aTTeCTalluu

Bug npoMexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPEICTB
JuddepeHpoBaHHbIN 3a4ET Crnincox BOIpOCOB;
TecTsr;
3agaun.




10.2. B kadecTBe KpHUTEpHUEB OLIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHWMS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0a/TbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6ammpHasl  mKana — MOAYJIBHO-PEHUTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIaA
UCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

XapakTtepucThka chOpMUPOBAHHBIX KOMIIETEHITIN
5-0ayuIpHAs IIKaJIa PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— ONMpascCh Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJ0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbLKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUM
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaroluiics He YCBOMJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TunoBele KOHTPOJIbHBIE 3a/1aHUSI WJIA NHBIE MAaTEPHAIIBI.
Bonpocs! (3agaun) asns 3K3aMeHa mpeicTaBiIeHbl B Ta0uie 15.

Tabmuia 15 — Boripocs! (3amaun) s 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHANKATOpa

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO




Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tadnure 16.

Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/ [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJMKaTOpa
1 OCHOBBI JICKTPUYECTBA U MarHeTu3Ma OIIK-10.3.10
2 OCHOBBI KBaHTOBOU (PU3UKH ¥ PU3UKHU TBEPAOTO TEIa OIIK-10.3.7
3 dusnyeckue 3aKOHBI U MATEMATUYECKUE METOBI IS OIIK-10.V.1
pElIeHHs 3a]1a4 TEOPETUUECKOT0 U MPUKIIAJHOTO
4 OcHOBHBIE 3aKOHBI (DU3UKH MPU PEIICHUH MPAKTHUSCKUX OIIK-10.Y.5
3a/1a4 B 00JIaCTH MPOTrPaMMHUPYEMBIX MUKPOIIPOLIECCOPHBIX
YCTPOMCTB
5 CranjapTHbIE METObI M MOJICNIH K pelieHnto TUnoBbix 3ajad | OITK-10.Y.8
6 [Topsiok pa3paboTkyu nporpaMMHBIX cpeacTB u npuwiokennit | OIIK-10.B.1
7 [lepcriekTBHBIE METOIbI HHOOPMALIMOHHBIX TEXHOJIOTUH U OIIK-16.3.1
HCKYCCTBCHHOT'O MHTEIIJICKTA, HAMPABJICHHBIX HA Pa3paboTKy
HOBBIX HAYYHO-TEXHUYECKUX PEIICHUN paJlOTeXHUUECKOTO
o0ecne4yeHus 1oJie
8 CoBpemeHHbIEe HHPOPMAITHOHHBIE TEXHOJIOTUH U OIIK-16.Y.1
MEePCIEKTUBHBIE METOIbI UCKYCCTBEHHOTO MHTEIUIEKTA JIJIS
penieHus 3aaa4 npodeccuoHaIbHON 1eATeIbHOCTH
9 [Topsiiok pa3paboOTKK aaTOPUTMOB PEIICHUS 3a7a4 B OIIK-16.B.1

po(hecCHOHANBEHOM e TeNbHOCTH

npeJcTaBieHbl B Ta0nuie 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

IlepeyeHp Tem Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne /i [TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHPOBAHUS

npecTaBICHbI B Ta0wuIe 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB JJIsl TECTOB

Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB Koz
WHJMKaTOpa
1 Crpyxrypnas cxema MIIC.
2 OcHoBHBIE TPeOOBAHHUIO K TpOrpamMMe Ha si3bIke Accemorep.
3 dopmat KoMaHbI Ha si3bIKe AcceMOiep. UeM oTiMyaercs IUPEKTHBA
OT KOMaH/pbl.
4 UYem otninyaercs MK cemelictBa ¢pupmsl Atmel or MK cemeiictBa
¢upwmsr Intel .
5 Uewm npsimas aapecanus k siueiikam [13Y unm O3V otnuuaercs ot

KOCBEHHOM.




6 Kakas agpecanus Oosiee S5KOHOMHAs: KOCBEHHAs! WJIH MIPsIMas.
7 Ha3oBute marucrpanu B apXuTeKTypHOM noctpoeHuu MK.

8 Kak k o6me#t muue MK nonkimounts 60see 0JHOTO MOJTYJIS.
9 Ckomnpko noptoB umeet koHtposuiep MK 51.

10 Ji1st uero mynbTUILIEKCHpOBaH nopT PO MukpokoHTpoJsuiepa.
11 Packpoiite noustue «MHAEKCHas agpecauusi». g yero ona

HCIOJIb3YETCs B MporpamMmax Ha sizbike AccemOep.

12 Jlj1g yero HeoOXOAMMBI CUTHAJIBI IPEPBIBAHUS B IIPOrPaMMe Ha

AccemOiepe.

13 Uro npoucxoaut B MK, eciii curHasn BHEIIHETO MTPEPhIBAHMS MPUHSAT Ha

o0CITy)XKHBaHHE.

14 Ha3nauenwue creka aiisa penieHus 3aa4i 00CTy>KUBaHUS TPEPhIBAHUA.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYdYaroIUXCsl 3a09HOU (hOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — llepeyeHb KOHTPOIBHBIX PabOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACISAIOIIAE  INPOLEAYphl  OLEHWBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IPOBEJCHUS TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11 Meroan4yeckue yKa3aHus JJis1 00y4al0MIMXCs 10 OCBOEHUIO TN CIUTIIUHBI

[enbto ocBOEHUS AUCHUIIIINHBI SBJSETCS MOTYYEHHE CTyIEHTaMU HEOOXOAUMBIX 3HAHHMH,
YMEHMM W  HaBBIKOB B  O0JaCTH  MHKPORJIEKTPOHMKH  (MHUKPOIIPOLIECCOPOB U
MHUKPOKOHTPOJUIEPOB), TMPOEKTUPOBAHUM, MOJITOTOBKM K IPOM3BOJACTBY U TEXHUUYECKOMY
OOCITy’)KUBAaHUIO Y3JIOB IPOIPAaMMHPYEMBIX MHKPODJIEKTPOHHBIX YCTPOHCTB Pa3IHMYHOIO
Ha3HA4Y€HMUs, B TOM UHMCIIE HCIOJIB3YEMBIX Ha TpaHCIOpTE. A Takke IPEIOCTaBIECHUE
BO3MOXHOCTH CTYJEHTaM pa3BUTh U IPOJEMOHCTPHUPOBATh HABBIKM B CMEXHBIX 00JacTAX
AIIEKTPOHUKHU U PAJAUOTEXHUKH.

Meroandeckue ykazaHusl IJisi 00yJaronuuXxcsi T0 OCBOSHHUIO JICKITMOHHOTO MaTepuasa

OCHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTepHalia — JOTHMYECKH CTPOMHOE, CUCTEMHOE,
MIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro Mmarepuana. HasHaueHme COBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
dbyHIaMEHTAIBHBIX Mpo0OJIeM AWCHMILIAHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar




KOHKPETHOM 00siacT 3HaHUs, €€ TpOoOJIeMBbI, JaeT IENbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUTUIMHAMM.

IInanupyemble pe3yabTaThl 1P OCBOEHUH 00yYaroIMUMCs JIGKIIMOHHOTO MaTepuaa;
— IIOJYyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEINOaBaTelieM;

— pa3BuTHE NPO(EeCcCHOHANTBHO—JENIOBBIX KauecTB, JHOOBH K MPEAMETY U CaMOCTOSTEILHOTO
TBOPYECKOI'O MBIIIIJICHHUS.

— IOsIBJIEHUE HEOOXOJMMOro MHTEpeca, HeOOXOAUMOTO [l CAMOCTOATEILHOU paboThI;

— TIO0JyYyeHHUE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKHM U TEXHUKU U O MPOTHO3E HUX
pa3BUTHS Ha OMKaiime rojsl;

— Hay4UTCSI METOANYECKH 00pabaThiBaTh MaTepuall (BBIICIATH ITABHBIE MBICIH U MOJIOKEHHUS,
NPUXOIHUTH K KOHKPETHBIM BBIBOJIAM, ITOBTOPSITH UX B PA3JIMYHBIX (POPMYITHPOBKAX);

— IOJIy4€HHE TOYHOIO OHUMAaHMs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHUI.

JIeKIMOHHBI MaTepuag MOXET COIPOBOXKIATbCA JACMOHCTPALlMEd CIIAWIOB U
UCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaia IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUH 00
O0COOEHHOCTSIX MPUMEHEHMSI OT/AEIbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa IpeiocTaBiIeHUs JIEKIHOHHOTO MaTepuana:

— U3JI0’KEHHUE MaTepHalla C MCIOIb30BAHUEM JOCKHU;
— H3JIOKEHUE MaTepHalla ¢ UCIOJIb30BaHUEM IIPOCKTOPA, JEMOHCTPALIMS CIIAl10B;

-- TIOSICHEHHWE KOHCTPYKIMH JJIEKTPOHHBIX MPHOOPOB M OJOKOB C HCIIOJIB30BAaHHEM
MaKeTOB.

1. O6mue cBeaeHHS O MHKPOAJIEKTPOHHBIX yCTpoWcTBax. I[IpuHIUIBI TOCTpOEHUs

MHUKPOIIPOLIECCOPHBIX CHUCTEM;

OpnnHokpucranbsable MUKpOOBM;
. MHUKpOKOHTpOJLIIEPHI;
. IIporpammupyemsble CTPYKTYpBI;

Assembler kak S3bIK CHMBOJIMYECKOTO KOJIUPOBAHMS;

.ApXuTeKTypa MUKPOKOHTPOJIIEPA;
. Pexxumsl anpecanny;

00 3 ON i AW

.Muxkponpoueccop, Mukpo2BM, muxponporneccopnas cucrema (MIIC):

9 .Odopmaenue mporpammsel u padbora B cumyssitope SIM-51;
10.Opranuzauus namsta B MKS51;

11.PaboTa c MaccMBOM JTaHHBIX pacroyiokeHHbIM B [13Y MukpokoHTposiepa;
12.MunekcHas aapecanus;

13.Pabota co crekoM;

14.06paboTka CUTHAJIOB BHEIIHUX MPEPbIBAHUH.

MeToaudeckie yka3aHHS 110 OCBOCHHIO JIGKIIMOHHOTO MaTephalia UMEIOTCS B BHJIC
AIIEKTPOHHBIX pecypcoB kadeapsl co cepiikoi Ha URL - aapec kadenpsr.

Metoanyeckue ykazaHus Ui 00y4JaroImuXcs MO MPOX0XKICHHIO MPAKTHUECKUX 3aHATHIH

[IpakTHdeckoe 3aHATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3alHuH y4eOHOTO
npoliecca, 3aKII0YaIOIeHCsl B BBIMOJIHEHUH 00YJalOUMMHUCS MTOJT PYKOBOJICTBOM IpenoaBaTess



KOMILIEKCa YYEOHBIX 3aJaHMH C LENbI0 YCBOEHHUS HAayYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JUCHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenpto MPaKTUYECKOTO 3aHATUS JJIs1 00YJaIOLIerocs SBJSETCS MPUBUTHE 00yYaromeMcst
YMEHMM U HAaBBIKOB MPAKTUYECKOM JEATEIBHOCTH 110 U3y4aeMOW JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYarOMIeMcs MPAKTHYECKUX 3aHATHI:

3aKpeIuieHue, yriyoieHue, paciupeHne U AeTaln3alus 3HAaHUH [P PEHIeHUH KOHKPETHBIX

3az1ay;

— pa3BUTHE I[I03HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENbHOCTH MBIIUICHHUS, TBOPYECKOH
AKTHBHOCTH;

— OBJAJEHHE HOBBIMM METOJAaMM UM METOJAMKAMH M3Y4YeHUs KOHKPETHOHW y4deOHOU
JUCLUILIVHBL,

— BBIPa0OTKA CIOCOOHOCTH JIOTHYECKOTO0 OCMBICICHMSI MTOJYYEHHBIX 3HAHUH JJIS BBIIOJHEHUS
3aJIaHul;

— o0ecrieueHne PpAIMOHAIBHOTO COYETAaHUS KOJUIGKTMBHOM ¥ HWHIUBUAyaTbHOW (opm
o0OyueHusl.

DYHKIMY TPAKTUYECKUX 3aHATUM:

— II03HaBaTeJIbHAS;

— pa3BUBaroLIas;

— BOCIHTATEJIbHAS.

Ilo xapakTepy BBINOJIHAEMBIX OOyHYaOIIMMCS 3aJaHUN IO NPAKTHUECKUM 3aHATUAM
HOApa3AeIAI0TCA Ha:

— O3HAaKOMMTEJIbHBIE, IIPOBOJMMBIE C LENbK 3aKPEIUIEHHS W KOHKPETH3allMM H3Y4YEHHOTO
TEOPETUYECKOI0 MaTEpHaIa;

— aHaJIMTUYECKHE, CTaBSIIME CBOEH LeNbl0 MOJydeHHe HOBOM HHQPOpPMAlMUd Ha OCHOBE
(dbopMaTn30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBIE C TMIOJYYEHHMEM HOBOM MH(OpPMALMM IyTEM CaMOCTOSATEIbHO
BBIOPAHHBIX MOAXO0J0B K PELICHUIO 3a/1ay.

@opMBI OpraHM3allMd MPAKTHUECKUX 3aHATHM OINpPEAEIAIOTCS B COOTBETCTBHU CO
cneun(uyeckuMU OCOOEHHOCTSIMM Y4eOHOM IUCHMIUVIMHBI U LensiMu oOydeHus. OHU MOTyT
IIPOBOAMTHCA:

— B UHTEpakTUBHOH (opme (pelieHHe CUTYalMOHHBIX 3a/ad, 3aHATHSA 10 MOJEIMPOBAHUIO
pEAIbHBIX YCJIOBMM, JEJIOBBIE WUIPbI, UTPOBOE IPOEKTHPOBAHHME, UMHUTALIMOHHBIE 3aHATHS,
BBI€3/IHBIC 3aHATUS B OpraHu3aluu (MpeInpusaTHs), JenoBas yyeOHas urpa, pojieBasi urpa,
MICUXOJIOTHYECKUN TPEHUHT, Keiic, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUH);

— B HE UHTEPAKTUBHOM (opMe (BBIOJHEHHE YIIPaKHEHHUH, pelieHre TUIIOBBIX 3a/1a4, PelIeHne
CUTYAlLlMOHHBIX 3a/1a4 U JPYTOe).

Metoauka MpOBEACHUS MPAKTUYECKOIO 3aHATHS MOXKET OBITh PA3JIMYHOM, MpPHU ITOM
BaXHO JJOCTHKEHHE 00IIeH 11e/Ti AUCIUTLITNHBI.

TpC6OBaHI/I${ K IMPOBCACHUIO ITPAKTHUYCCKUX 3aHITHI
Mertoauyeckue YKa3aHusd 1O OCBOCHHIO JICKIHUOHHOI'O MaTcepHajla MMCIOTCA B BHUIC

AIIEKTPOHHBIX pecypcoB Kadenapsl co cepiikoii  URL aapeca kadeapsi.
W3yuenwue si3pika nmporpammupoBanus AccemOnep. Ero ncnonb3oBanue JUist BHITOTHEHUS
MPOCTEUIIINX KOMaHJ] C peTUCTpaMu MUKpOKOHTpoJiiepa MKS1.

Meroandeckue ykazaHusl I71s1 00yJaronIuXcsl o MPOXO0XKACHHUIO JaOOPaTOPHBIX padoT



B xoxe BemonHeHus 1abopaTOpHBIX pabOT OOyYaIOMUNUCS JOJDKEH YIIyOWTh |
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOUT U3 SKCIEPHUMEHTAIBHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

[621.396 B 82] MuKpOKOHTPOJJIEPHl B ayAMOBU3YAJIbHON TEXHHKE. METOJUYECKHUE
yKa3aHUs K BBITIOJIHEHHIO JJabopaTopHbIX padot / coct. JI. 1. Bunecos. - CII6.: I'YAII, 2008. -
39c.

Boinmonnenue nabopaTopHbIX paboOT 0OydaroUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
W3YYCHUS JUCIUIUIMHBI, OMpENeNIIeMOl Y4eOHBIM IUIAHOM, M OTHOCHUTCSI K CpPEICTBaM,
00€CTIeYNBAIOIIUM PEIICHUE CIETYIOIIX OCHOBHBIX 33/au y 00y4aromerocs:

— TpuoOpeTeHHe HaBBIKOB HCCIEIOBAHUSI MPOLIECCOB, SBJICHUH U OOBEKTOB, M3y4aeMbIX B
paMKax JTaHHOMW JAUCIUIUIMHBL;

— 3aKpervieHue, pa3BUTUE U JE€TAM3alUs TEOPETUUECKUX 3HAHUM, TOTYYEHHBIX Ha JEKLHUIX;

— TOJy4eHHe HOBOW MH(OPMAIUH 110 H3y9aeMOW AUCIUIUINHE;

— TpUOOpPETEeHHE HABBIKOB CAMOCTOATENBHON pabOThl ¢ 1a00paTOpPHBIM O0OPYIOBaHUEM H
npudopamu.

3amanue u TpeOOBaHUS K IPOBEICHHIO JIAOOPATOPHBIX padboT

W3nosxeHbl B BBIIIE MPEACTABICHHBIX METOANUYECKUX yKa3aHUSX.

Crtpykrypa u opma otueta o 1abopaTopHOM padboTe

Wznoxens! Ha caiite I'YAII (http://guap.ru/guap/standart/obl main.shtml).

TpeboBanus k opopmIIEHHIO OTUeTa O JTabOpaTOPHOM paboTe

N3noxeHbl B METOIMYECKUX YKa3aHUSAX K BBIMOJTHEHHUIO TAOOPATOPHBIX padOT U HA caiiTe
I'VAII (http://guap.ru/guap/standart/ob1 _main.shtml).

Mertoanyeckre yKazaHUS s OOYYalOIMXCS MO MPOXOXKICHHIO CaMOCTOSTELHON
paboThl

B Xozie BBINOJIHEHUS CaMOCTOSITENbHON paboThl, 00yJaroUIMiics BBIMOIHIET paboTy IO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
renecooOpa3Hoe IIaHupOBaHUE paboyuero BpeMEeHH, KOTOPOE TI03BOJISIET MM Pa3BUBATh YMEHHS
¥ HaBBIKH B YCBOCHHWH W CHUCTEMAaTH3allMM TPHOOpETaeMbIX 3HAHWH, OOECTICUMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyueHHs, MOMOTaeT IOJyYUTh HAaBBIKM TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yYaromuxcs SBISIOTCS:

— y4eOHO-MeTOANYECKHI MaTepHal Mo AUCIUILINHE;
— METOAMYECKHE YKa3aHWS 1O BBHITIOJHEHHWIO KOHTPOJIBHBIX PaboT (11 OOy4aromuxcs IO
32049HOM popMe 00yUIeHUS).

Mertoanyeckre ykazaHHs Ui OOy4YalOIIMXCSl 10 TPOXOXKACHUIO MPOMEXKYTOUHOU
aTTecTaluuu



[Ipomexyrounas  arTectauus  oOydalolIuxcst — MpeaycMaTpuBaeT  OLIEHHWBAaHUE

IPOMEXYTOYHBIX M OKOHYATENIbHBIX PE3yJbTaToB 00yueHHs mo aucuuruimHe. OHa BKIIIOYAET B
ceos:

9K3aMeH — (popma OIIeHKU 3HAHHi, MOJy4YEeHHBIX 00YYaroNIMMCs B IIpOLEcce U3YYeHHs Beel
JTUCHUTUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIIEHOW paboThl, CIIOCOOHOCTH NMPUMEHSTh
UX JJIS pElIeHUsl MPaKTUYECKUX 3ajad. OJK3aMEH, Kak IpaBUiO, IPOBOAMUTCS B IEPUOA
AK3aMEHALIMOHHOW CECCUM U 3aBEpUIAECTCS aTTECTALIMOHHON OLEHKON «OTIMYHO», «XOPOILOY,
«YAOBIIETBOPUTEIBHO», HEYIAOBIETBOPUTEIBHOY.
3a4eT — 3To opMa OLEHKH 3HAHHM, MOyYCHHBIX 00YJalOUIMMCS B X0/1€ U3yUCHUsT YIeOHOMH
JUCUHUIUIMHBI B 1EJIOM WIM MNPOMEXYTOYHas (10 OKOHYAHUM CEMECTpa) OIEHKAa 3HaHUU
oOyyaromuMcss 10 OTHENbHBIM pas3fesiaM JUCHUIUIMHBI C AaTTeCTAallMOHHOM OLIEHKOM
«3aUTEHO» WIIH «HE 3aUYTEHOM.
QG epeHIIMPOBaHHBIA 3a4eT — 3TO (OpMa OLIEHKH 3HAHUH, MOJYYEHHBIX O0y4YaromIuMCs
OpYU WM3YYCHUH IUCUUIUIMHBI, TPH BBIMOJHEHHHM KYPCOBBIX HPOEKTOB, KYPCOBBIX pPadoOT,
HAyYHO-UCCIIEIOBATENbCKUX PabOT M MPOXOKJIEHUU NPAKTUK C aTTECTAllMOHHOM OLIEHKOMU
«OTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OIEHOK MpPH MPOBEICHUU IMPOMEKYTOYHOM aTTEeCTAlMU OCYIIECTBISAECTCS B

COOTBCTCTBHUHN C Tpe6OBaHI/I${MI/I ITonoxenut «O TCKYIIEM KOHTPOJIC YCIICBACMOCTU U
HpOMG)KyTO‘IHOfI arrecrauu CTYACHTOB FYAH, 06yqa}om1/1x051 10 ImporpamMmamM BbICHICTO

obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyaeHToB B 'Y AID».



Jluct BHeceHUs: U3MEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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