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AHHOTaUs

Hucuunnmuna  «l{udpoBas  MukpompoleccopHass TEXHHKa B  MEXaTPOHUKE H
POOOTOTEXHUKE» BXOJUT B 00pA30BATEIbHYIO IPOIPAMMY BBICIIETO 00pa30BaHMs — IPOTPaMMy
OakanmaBpuaTa IO HampaBjieHHIO ToarotoBku 15.03.06 «MexaTpoHHKa M POOOTOTEXHHUKA
HanpaBieHHocTH «PobororexHukay. [lucuuruimna peanusyercs kadeapoit «Ne32».

JlucuuniauHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUNA!

OIIK-4 «CmocobeH MOHUMATh HPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI U UCIIONIb30BaTh UX ISl PEIICHUS 3a/1a4 MPo(ecCuOHAIBHOM 1eATeIbHOCTH

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3aHHBIX C HW3Y4YEHHUEM
INPUHIIMIIOB, METOJOB W MHCTPYMEHTAJIbHBIX CpeACTB 00paboTku uHpOpmManuu B
POOOTOTEXHUYECKHX CHUCTEMaX, NMPOCKTHPOBAHHEM POOOTOTEXHHMUECKUX MHKPOIPOLIECCOPHBIX
CUCTeM, pa3pabOTKON U OTIAAKON MPOTrPaMMHOI0 OOECIeUEHUSI.

[IperonaBanre MUCHMIUIMHBI TPEIyCMaTpUBAET CleAylomme (opMbl OpraHU3aluu
yueOHOro Mpoliecca: JEeKINH, IPAKTUUYECKHE 3aHITHS, CAMOCTOsITeNIbHAs padoTa 00y4aroIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpro MUCHUTUTMHEI SBIISIETCS O3HAKOMIICHUE CTYIECHTOB C MPUHIUIIAMHU, METOJIaMU H
HHCTPYMCHTAJILHBIMH CPEICTBAMU 00pabOTKH MH(GOPMAIMH B POOOTOTEXHUYECKHX CHCTEMaX,
W3YYCHHE OCHOBHBIX XapaKTEPUCTHUK MHUKPOMPOIIECCOPHBIX CHCTEMa, a Takke (OpMUPOBAHUE
MPAKTUYECKMX  HABBIKOB  pa3pabOTKM M OTIAJAKH  [POrPaMMHOIO  oOecreueHus
POOOTOTEXHUUYECKUX KOMILIEKCOB.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbrate u3ydeHUs AMCHUILIMHBI OOYYAIONIUICS JOJDKEH OO0anaTh CICAYIONUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kon n
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HanMEHOBaHHE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETEHIIN U
KOMIIETEHIINU

OIIK-4.3.1 3HaeT npuHLHUIIBI paOOTHI C
COBPEMEHHBIMH IU(PPOBBIMU U
IPOrpaMMHBIMH CPEJICTBAMU, B TOM YHCIIE

OIIK-4 Cnocoben OTEUECTBEHHOT'O MPOU3BOJICTBA

[IOHUMATh OIIK-4.V.1 ymeer npuMeHATh

HNPUHIUIEI paboTHl | COBpeMEeHHbIE U (POBBIE U IPOTPaMMHBIE

COBpPEMEHHBIX CPEICTBa, B TOM YHCJIE OTEYECTBEHHOTO
O6menpodeccuonanbHbie | HHPOPMAITMOHHBIX MIPOU3BOICTBA, IPU PEIICHUU 3a]a4

KOMIICTCHLIN

TEXHOJIOTHH U
HCIIOJIL30BaTh UX
JUIsL pelieHust 3aj1a4
npoQeCCHOHAILHON
JIeSITeIIbHOCTH

npodeccuoHaIbHOMN e TeIbHOCTH
OIIK-4.B.1 Bnaneer HaBbIKaMH pa3paboOTKu
CHeLUANbHBIX IU(PPOBBIX IPOrPAMMHBIX
CPEICTB U UHPOPMAIIMOHHBIX TEXHOJIOTUN
JUIs o0ecTeyeHus peleHus 3a1a4y
MIPOEKTUPOBAHMSI CUCTEM, KOHCTPYHPOBAHHUS
MEXAHUYECKUX U MEXATPOHHBIX MOAYJIEH,
ynpaBjaeHUs: 1 00paboTKu HHOpMaLUK

— «HpopmaTkay;

— «ANTOopUTMH3ALUA U IPOTPAMMHUPOBAHUEY;

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnuHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHHUH CIEAYIONIUX AUCUUTUIAH:

— «/H}opMamoHHbIE YCTPOICTBA U CUCTEMBI B pOOOTOTEXHHUKEY;

— «dudposast meTposorus».

3HaHMs, TOJYyYEHHBIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATbCA IMPU M3YUCHUH APYTUX AUCHUILINH

- ((TCOpI/IH ABTOMATHUYCCKOI'O YIIPABIICHU A,

— «YmnpaneHnue poOoTaMu U POOOTOTEXHUIECKUMHU CUCTEMaAMM,;
— «[IpomsIneHHast poOOTOTEXHHUKAY;

«[IporpammupoBaHue MUKPOKOHTPOJIIIEPOBY;
«Kubeppuznyeckre CUCTEMBI U TEXHOJIOTUN.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 o0mieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB Yy4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3

Oobwan mpyooemKocmp oucyunauHsl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanatus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

9K3aMeH, (4Jac)

Camocmoamenvnan paboma, Bcero (4ac) 74 74

Buo npomesxcymounoit ammecmayuu:. 3a4er, Tudd
mubd. 3auger, sk3amen (3auer, dudd. 3au, '
k3. F*) 3au.

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

Hudod. 3au.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYyIOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (gac) (gac)
Cemectp 5
Pasnen 1. XapakTepHbie 0COOCHHOCTH
MHUKPOIIPOIIECCOPHBIX HH(DOPMAITMOHHO-YIPABIISIOIIX 4 4 10
CHCTEM.
Paznen 2. Mukpokxontpotepsl AVR ¢pupmer ATMEL. 4 4 20
Paznen 3. IlpencraBieHue NaHHbBIX B
MUKPOIIPOLIECCOPHBIX cucTeMax. CUCTEMBI 4 4 )
curcieHust. Hermo3uimnoHHbIe U MO3UIMOHHBIC
CHUCTEMBI CUNCJICHUS.
Paznen 4. IIporpammuposanue MK. 5 5 22
Htoro B cemectpe: 17 17 74
Hroro 17 17 0 0 74

[IpakTnyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS  OINpENeNeHHBIX  TPYIOBBIX  (QYHKIMH, CBA3aHHBIX C  Oy;ymien
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.
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Tabmuna 4 — Coneprkanue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep
paznena

HazBanwne u COACPKAHUE PA3aACIOB U TEM JICKIIMOHHBIX 3aHATHI

1

XapakTepHble 0COGEHHOCTH MUKPOIIPOLeCCOPHBIX HH(OPMALMOHHO-YIIPABJISIIOIIMX
CHCTEM.

Bgenenue. [lonstus «Mukponponeccop» u «MukpokonTpomiep». Haznauenne MK.
OcHoBHBIE TpeOOBaHUS, TPEABABISIEMbIE K MUKPOKOHTPOJIIEPAM POOOTOTEXHUIECKUX
cuctem. Ucrtopus pazsutust MK.

Knaccugukanus MK. OcHoBHBIE «knaccooOpasytomue» npusHaku. Knaccudukanms
MK 1o apxutektype BeruncnutensHoi cuctemsl (CISC, RISC). [IpuncTonckas u
rapBapCKasi apXUTEKTyPbl BBIYUCIUTEIBHBIX cucTeM. MoauduimpoBanHas rapBapacKast
apxutekTypa. Pacmmpennas rapsapackas apxutektypa. Kimaccudukammst MK mo
BBHITIOJTHSIEMBIM (DYHKIUSAM. Y HUBEpCabHbIe, crienuanu3nposanabie MK.

OcHoBnble OHATUS. [IOHATHS «IapOY», «CEMENCTBOY, «MOJEIbY MUKPOKOHTPOJUIEPOB.
Oco0eHHOCTH COBPEMEHHBIX 8-pa3psmHbix MK.

Tunosas crpykrypHas cxema MK. HazHauenne u 0coO€HHOCTH THITOBBIX
(YHKIMOHAIBHBIX SJIEMEHTOB MUKPOKOHTPOJIIICPOB.

Br100p MUKpPOKOHTpOJIIEpa IPH IPOSKTUPOBAHUH CHCTEM IEKTPOHHOM aBTOMAaTHKH.
Llens 1 ocHOBHBIE KpuTepuu BeIOOpa MK.

[IporpaMMupoBanre MUKPOKOHTPOJLIEPOB U OTJIaAKa porpaMM. MHpopmanmoHHast
MOIEpKKA IPUMEHEHHSI MUKPOKOHTPOJIIIEPOB.

MuxkpokonTposiepsl AVR ¢pupmbr ATMEL.

Uctopus pazBuTust 1 0coOeHHOCTH MUKPOKOHTposiepoB AVR. Tpu cemeiictBa
MukpokoHTposuiepoB AVR: Tiny, Mega, Classic. Cucrema ycIoBHBIX 0003HAUYCHUH
MHUKPOKOHTpOJuiepoB AVR.

MHuKpOKOHTpOJUIEpHI cemeiicTBa Mega. OcHOBHBIE OCOOCHHOCTH MUKPOKOHTPOJIIIEPOB
AVR cemetictBa Mega ¢pupmer ATMEL.

[TopTst BBOga/BeIBOTa MUKpOKOHTpOILIEPOB AVR. OcobeHHOCTH (hyHKIIHOHATEHOM
cxembl. OOparmenne k moptaMm. HacTpoiika koH(UTYypamnun BEIBOOB TOPTOB. OCHOBHBIE
3IEKTpUYECKHE TapaMeTphl.

Opranuzanus namsata B MuUKpokoHTpoiiepax AVR cemeiictBa Mega. I1aMsaTh JaHHBIX
MHUKPOKOHTPOJUIEPOB ceMeiicTBa Mega (perucTpoBasi HaMATh, ONIEpaTUBHAsK IaMSITh,
sneprouezapucumoe DCIIII3Y). Peructpsl BBoa/BbIBOIA. DHEPrOHE3aBUCHUMAs TAMSTh
nanabix (EEPROM). OcobeHHOCTH 3amicy ¥ YTeHUs] HHPOPMAaIIH.

CniocoOsr aapecarun. CriocoObl agpecaliy KOMaH/ (eCTeCTBEHHAs, YCIOBHAs Iepeiada
ynpasiieHus1, 6e3yciioBHas nepenayda ynpasieHus). Coco0bl agpecanuu naMsaTH JaHHBIX
(HemocpencTBeHHAs, PETUCTPOBast, CAMBOJIMYECKAs aJpecaliys, mpsimas, KOCBEHHas,
MHJIEKCHasl, CTEKOBas).

[pepriBanus. [lopsaok 00paboTku npepbIBaHui B MUKpOKOHTposiepax AVR cemeiictsa
Mega. Tabnua BEKTOpOB MPEPHIBAaHUI.

CucreMa cHHXpOHU3AIMM MUKPOKOHTpoJiepoB AVR cemelictBa Mega. Pesxumbl paboThl
TAKTOBOTO I'eHepaTopa. PeKUMbI MOHWKEHHOTO SHEPronoTpeOIeHIsI MUKPOKOHTPOJLIEPOB
AVR.

Copoc mukpokoHTposuiepoB AVR cemeiicta Mega. CoObITUs, IPUBOASIIUE K COPOCY
MHUKPOKOHTpoJuIepa. OCOOEHHOCTH CTPYKTYpPHOM CXEMBI MOJICHCTEMBI cOpoca
MHUKPOKOHTPOJUIEPOB. YIIpaBJIeHUe cXeMoi copoca.

Hpe}ICTaBJ'IeHHe JAaHHBIX B MUKPOIIPOUECCOPHLIX CUCTEMAX. CucreMbl cCUHMCJICHNS.
Hermsmmomiue U MMO3UIITHOHHBIC CUCTEMbI CUYUCJICHUSA.
HCHOSI/IL[I/IOHHLIC cucTeMbl cuncieHus. CucTeMa 0OCTaTOYHEIX KIIACCOB.

[To3unmonHbIe CUCTEMBI cUUCIIeHus. /[BordHas, BocbkMepUYHast, JecsTUIHas,
HIeCTHAAIaTepUYHAsl CUCTEMbI cuncienus. Pa3zBépHyTas u cBEpHyTas POPMEI
npeacTaBieHus yrcel. KommuecTBo pa3nuyHbIX YMcesl, KOTOPbIe MOT'YT OBITh 3allCaHbl B
MO3UIIMOHHON CHCTEME CYHCIEHHUS C OCHOBaHHEM D IIPH 3alaHHOM dYrciie pa3psaoB K.

[IpeoOpa3oBaHue Yncen U3 OJHOM CUCTEMBbI cuuciieHus B Ipyryto. [IpeoOpa3oBanue
YHCell, MPEACTABICHHBIX B IBONYHON, BOCBMEPUYHON M MIECTHAAIATEPUIHON CHCTEMAax
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cucTeMsl ¢ ocHoBaHHeM p = 2" 1 0OpaTHO.

TUTaBarOIIEH 3amsaTol. JIoCTOMHCTBA U HEJOCTATKU.

I[BOI/I‘IHOf/i CHUCTEMC CUHUCIICHHA. Ta6J’II/IHI>I CJIOKCHUA U YMHOXKCHUA.

I[eC)ITPI‘lHOfI CUCTEMBI CHUCJICHHUA B CUCTCMBI CUHCJIICHUA C OCHOBaHUAMUAU 2, 8, 16.

CUHCIICHUSI B ICCATHYHYIO cucTeMy. [IpeoOpa3oBaHue MEeNbIX YMCEIT U3 JCCATUIHON CHCTEMBI
CUMCJICHHSI B CHCTEMBI CUHCIICHHUS ¢ OCHOBaHMSIMHE 2, 8, 16. TlepeBo necaTHIHbIX ApoOeit n3

Oco0CHHOCTH TIEPEBOIA TIENBIX M IPOOHBIX YHCEI U3 JBOMYHON CUCTEMBI CUUCIICHHS B

®dopMbI IpeICTaBIICHUS YUCIIOBBIX NaHHBIX. [IpencraBinenue yncen ¢ GUKCUPOBAHHON
3ansaToi. OcCOOCHHOCTH TIPEICTABICHUS OTPUIIATEIBHBIX Urcel. [IpencraBieHue anucen ¢

Oco0eHHOCTH BBHITIOTHEHUS apH(PMETHISCKUX OTIEPAINH B Pa3TUIHBIX CHCTEMAax
cuncieHus. ApupMeTndecKue onepainy CIOXKEeHUs, BRIYUTAHUS, YMHOXKCHUS U JICTICHUS B

IporpammupoBanune MK.

HCIIOJIHACMOM porpaMMal.

IIpuopureTsl onepanuii.

Ocobennocty moarotoBku nporpamm 1t MK ma s3eike CH.
Crpykrypa nporpammsl a1 MK nHa a3sike CH.

BCIICCTBCHHBIC, CUMBOJIbHBIC, CTPOKOBBIC KOHCTAHTBI.

Hcnonp3zoBanue ykazareneid. YHapHbBIE ONEPALIAN: «&» U «*».

S3BIKM IPOTPaMMUPOBAHUS TSI MEKPOKOHTPOJUIEPOB. DTaIbI MTOJTOTOBKU

JupexTuBhI mperporeccopa u ykazanus komnuisaropy CodeVisionAVR.

npeoOpa3zoBanue TUIOB. SIBHOE nmpeoOpa3oBanue TunoB. Koucrautel. Lenbie,

Omneparop Bo3Bpara u3 GpyHkuuu. OnepaTop NPUHYIAUTEIHHOTO Beixoa. Oneparop

3aBepIIeHHS TEKYIIEH UTEePaIHH.
Oynxnuu B s3sike CU. Onpenenenune, 00bsIBICHUE U BBI30B (DYHKLINH.
[Tonsitre 006 00BEKTHO-OPHUEHTUPOBAHHOM MTPOIPAMMHUPOBAHHH.

Tunst garseix. Onpenenenus (Aexnapanun) u 00bsaBIeHNA (onrcanus). OnpeneneHue
nepeMeHHbIX B si3bIke CU. ClioKHBIE TUITBI JaHHBIX: MACCUBBI, CTPYKTYPBI, 00beTUHEHUS,
nepeuncnenus. O0bsBieHne Maccuba. [IpeoOpa3oBaHre THITOB TaHHBIX. ABTOMAaTHYECKOE

3Haku onepauuid. YHapHble onepauuu. bunapasie onepanuu. TepHapHas onepanus.

Omnepatopsr. YcnoBHOBIH omepaTop. CokpaménHas (popMa ycIOBHOTO OIepaTopa.
Omnepatop 6e3ycnoBHoro nepexona. Ilepexouarens. Oneparop 6e3ycI0BHOTO epexoa.
OnepaTop nukia ¢ npegyciaosueM. OnepaTop LUKIA ¢ TOCTyCIoBHEeM. TepalluOHHBIN [TUKII.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

DODME N3 Hux Ne
Ne o P TpynoeMKOCTb, | IPAKTUYECKOH | pa3aena
Tembl IpakTUUECKUX 3aHATUI IIPaKTUYECKH
n/n . (uac) MOJATOTOBKH, | IUCILIMII
X 3aHATUI
(gac) JIMHBI
Cemectp 5
1 | Usyuenue ocobennocreil pabotel B | ['pymmoBoe 1 1-4
cpeac pa3pa60TKH ImporpaMm IDE MIPaAKTUYIECKOE
Code Vision AVR SAHSITHE
2 | Usyuyenue MeTOI0B U IPUEMOB ['pymnoBoe 1 1-4
OTJIaAKU IPOrPAMMHOT0 PaKTHYECKOE
00ecIeueHust C NCTIOIb30BaHUEM 3aHSATHE
cpenst Atmel AVR Studio 4.
3 | M3ydenue ocobeHHOCTEH PabOTHI B ['pynmoBoe 1 1-4
Cpeie MOACITUPOBAHUS MIPAKTUIECKOE
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3NEeKTpOHHBIX cxeM Proteus 8.1 Pro 3aHATHE
Portable
4 | MoaenMpoBaHUe aHATIOTOBBIX, ['pynmnoBoe 1-4
HI/I(i)pOBI)IX U MHUKPOIIPOUECCOPHBIX IIPaKTUYECKOE
CHCTEM C UCIIOJIh30BaHNEM ITaKeTa SAHSITHE
Proteus 8.1 Pro Portable
5 | Pa3pabotka u oTIanka ['pymmoBoe 1-4
IPOCTEHILIeH IPOrpaMMBl Ha SI3BIKE | [IpaKTUYECKOE
Cu: TOMCK MUHUMAJIBHOTO HIIH 3aHSTHE
MaKCHMAaJIbHOTO 3JIEMEHTa MacCHUBa
6 | Usyuenue nepudepuitHbIx ['pymmoBoe 1-4
YCTPOJICTB NapajuIesbHOr0 BBOAA- | [IPaKTUYECKOE
BeIBOZIa. [Iporpamma mMuranums 3aHSITHE
CBETOJIMOJIOM U 00PabOTKH
Ha)KaTHs KHOTIKH.
7 | V3ydenue cUCTEMBI TIPEPHIBAHMIA. ['pymimoBoe 1-4
YHpaBJ'IeHI/IC APKOCTBIO CBEYCHUA IIPaKTUYECKOE
CBETOJIMO/1a ITPU ITOMOIIH TaitMepa SAHSITHE
B pexume HINM.
8 | Pa3paboTKa MIPOrpaMMHOrO ['pymnmoBoe 1-4
réHeparopa UMIyJIbCOB Ha Oaze MIPAaKTUYECKOE
koHTposiepa ATmega32. Yacrts 1. 3aHSTHE
Pa3pab6oTka nporpammsl B IDE
Code Vision AVR.
9 | Pa3paboTKa IpOrpaMMHOIO ['pynmoBoe 1-4
reaeparopa UMITyJIbCOB Ha baze MIPaKTUYCCKOE
koHTposuiepa ATmega32. Yacts 2. 3aHSTHE
Ortagka mporpaMMBbI B cpezie
Atmel AVR Studio 4.
10 | PaspabGoTka IporpaMMHOrO ['pynmoBoe 1-4
reHepaTropa UMITyJIbCOB Ha 0aze IPAKTHYECKOE
koHtposulepa ATmega32. Yacrs 3 3AHSITHE
Monenuposanue B Proteus 8.1 Pro
Portable.
11 | Pa3paGoTka cucTeMsl yIpaBieHHs I'pynmosoe 1-4
JABUTATCIIEM ITIOCTOSAHHOI'O TOKa Ha MIPaKTHYIECKOE
6aze xoHTposIepa ATmega32. 3aHSTHE
Yacts 1. PazpaboTka nporpamMmel B
IDE Code Vision AVR.
12 | Pa3paboTka CHCTEMBI yIIpaBICHHs ['pymmosoe 1-4
JABUTATEIIeM [IOCTOSIHHOIO TOKA HA | [IpaKTUUeCKOe
0aze xkoHTpoiiepa ATmega32. 3aHSTHE
Yacts 2. OTiagxa nporpamMMsl B
cpeae Atmel AVR Studio 4.
13 | Pa3paboTka cucTeMsl yrpaBieHUs I'pynmosoe 1-4
JBUrATEIIeM [IOCTOSIHHOIO TOKA HA | [paKTUYECKOe
6aze xkoHTposiepa ATmega32. SAHSITHE
Yacte 3 Monenuposanue B Proteus
8.1 Pro Portable.
14 | Pa3paboTka CHCTeMBI ['pynmoBoe 1-4
CUTHAJIM3AIK 0a3e KOHTpoJuIepa HPaKTUYECKOE
ATmega32. Yacts 1. PazpaboTka 3aHSTHE
nporpammsl B IDE Code Vision
AVR.
15 | Pa3spabotka cucTemsl ['pynmoBoe 1-4
cUrHanu3anuy 6aze KOHTpoJuiepa IPAKTHYECKOE
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ATmega32. Yacts 2. OTiaaxa 3aHATHE
nporpaMmsl B cpesie Atmel AVR
Studio 4.
16 | Pa3paboTka cucTemsl ['pymimoBoe 2 1-4
CHUTHAJIU3aIiU Ha 0ase IIPAKTHYECKOE
konTpostepa ATmega32. Yacts 3 3aHSITHE
MopenupoBanue B Proteus 8.1 Pro
Portable.
Bcero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a0OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 mux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPaKTHUECKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero ‘

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThl U €€ TPYI0EMKOCTh PUBEIEHBI B Ta0nuLe /.
Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp S,
Bun camocrositensHOl paboTh
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucturnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Homamnee 3amganue (/13)
Kontposbnble paboTsl 3a04HKHKOB (KP3)
IToaroToBKa K MpOMEXyTOYHOU
24 24
attecranuu (ITA)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U SJICKTPOHHBIX y‘IC6HLIX HU3JaHUM NIpUBCACH B Ta6JII/II_[e 8.

Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX U3IaHHMA

9




[udp/
URL anpec

bubnuorpaduueckas ccplika

Komuectso
IK3EMIUTSIPOB B
OudmMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)

VJIK 004.318(075.8)

MukponpouneccopHbie YCTPOUCTBA U CUCTEMBI :
yaeoOHoe nocobue / K. B. bopoaun. — Tomck :
DJ10, TYCVP, 2016. - 137 c.

V]IK: 004.31(075.8)

bonpapes A.B. MukpornponeccopHbie CpeacTBa
pENEHHON 3alMThl U aBTOMATH3ALIUHU B
AEKTPOIHEPreTUYECKUX cucTemMax ; A. B.
Bbonpapes, C. B. ®enopos, A. B. bornanos:
VYueb. nocodue — Kazanb: OO0 «byk», 2020. —
92 c.

V]IK: 004.318(075.32)

CaxneB A.M. MukpomnpoueccopHble CUCTEMBI:
1M (POBBIE YCTPOHCTBA M MHKPOITPOIIECCOPBI:
VYuebHoe nmocobue 2-¢ u3., nep. u Aom. — M.:
W3narensctBo FOpaiit, 2020. — 101 ¢

VIIK: 621.311.001.63-
52(075.8)

bepmanckuii 1.A. MUKpOKOHTpOJIIEPHI U
MHKPOIPOLIECCOPHBIE YCTPOMCTBA B
ANEeKTpodHepreTuke: Yuebd. mocodbue — JloHenk:
JHTY, 2020. — 209 c.

ISBN: 978-5-00047-
512-6

Mansimesa H.H. Mukponpoiieccopabie
peneitHbie 3amuTh: Yued. mocodue —
Hwxuepaprosck: HI'Y, 2019. — 95 c.

V]IK 004.312.46 Jlebene M.B. Code Vision AVR: mocobue st
JI33 HaunHaonmx. — M.: Jlomka-XXI, 2008. — 592 c.
YK 621.316.544.1 EBctudees A.B. MukpokonTposiepst AVR
(EOZ?J65-5) cemetictB Tiny u Mega pupmer ATMEL, 5-¢

u3n., crep. — M.: U3narensckuii nom «/loadka-
XXy,
2008. — 560 c.

VK 681.3.01(075.8)
B858

Bcrasckas, E.B. MukponponeccopHbie
CpelICTBa CHUCTEM YIPABJICHUS: KOHCIIEKT
nexnuii / E.B. Berasckas, B.M. KoncTaHTHHOB
— UYensabunck: Mznatensckuii nentp OYpl'Y,
2010.— 91 c.

ISBN 5-7038-2207-6

BopotuukoB C.A. UnpopmaninoHHbIe
yCTpoiicTBa poOOTOTEXHUUECKUX CHCTEM: Y UeO.
nocobue. — M.: U3a-so MI'TY um. H.O.
baymana, 2005. — 384 c.; un. (Po6oToTexHuka /
ITox pen. C.JI. 3enkeBuya, A.C. FOmeHko)
http://baumanpress.ru/books/18/18.pdf

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHI/IKB.I_II/IOHHOI\/II CCTHU «I/IHTCpHCT»

[Iepeuenn

Tabmuma 9 —

SIIEKTPOHHBIX
TEJIEKOMMYHHUKAI[HOHHON ~CETH
npuBeieH B Tabmuie 9.

[TepeveHb AIEKTPOHHBIX OO0pA30BATEIbHBIX PECYPCOB HH(POPMAIMOHHO-

o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

MH(pOpPMaLOHHO-

HCOGXOI{I/IMLIX 4 OCBOCHHUA JHUCIUIIIMHBI

URL anpec

HaunmenoBauue

10
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| www.guap.ru | Bubaunoreka [YATI

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca [0 JUCIUILIHHE.
[Tepeuens ucmosb3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHsr nporpaMmMHOTo 06ecredeHus

Ne mi/m HaumenoBanue
1 IDE Code Vision AVR.
2 Cpena otnaaku nporpamm Atmel AVR Studio 4.
3 Cuctema 35eKTpoHHOTO MoaenupoBaHus Proteus 8.1 Pro Portable
8.2. [lepeueHp UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILTHHE
[lepeyeHb WCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabnue 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIICCTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeanitHas TEKINOHHAS Ay AUTOPHUSI b.M. 31-04
KomnbroTepHslii kacce b.M. 31-04

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OILIGHOYHBIX CpPEICTB Uil TMPOBEACHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB

JuddepenurpoBaHHbIi 3a4ET Crnincok BonpocoB k 1ud¢d.3auéry;
[TpuMepHBIii IepedeHb BONPOCOB JUIsl TECTOB.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TIPUMEHSETCST 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIb30BaThCs
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHIUIH

\ O1ieHKa KOMITETEHIIUH \ XapakTepucTrka c)OpMUPOBAHHBIX KOMITETEHIIMIH
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5-0ayubHas mKaina

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MIOHIATHA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUSA OCHOBHOWU
JITEPATYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
«3aUYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONHMpasChb HAa 3HAHUSA TOJbBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHUMN
«3aYTEHO)
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.
— o0yyJarouuics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«HE 3a4TEHOY

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
WHIMKaTopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! mis qudd. 3avera
Kon
°o /i [Tepeuens Bom B st 1. 3auera
No 1/ epedyeHb BOMpocoB s qudd. 3ade JHKaTOpa
1 1.1. Tlonsatus «Muxkpornporeccop» u «MUKPOKOHTPOILIEPH. OIlK-4.3.1

CUCTEM

XapakTepHble 0COOEHHOCTH MUKPOTPOLIECCOPHBIX
MH(POPMAIIMOHHO-YIPaBISIOMUX cucteM. OCHOBHBIE TpeOOBaHMS,
MPEABABIACMBIC K MUKPOKOHTPOJIJICpaM pO6OTOTeXHI/IquKI/IX

1.2. Vcropus pa3BUTHSI MUKPOKOHTpOJIIIEpoB. OCHOBHBIE
XapaKTePUCTUKH MUKPOKOHTPOJLIEpA.

12




1.3.

Knaccugukanus MUKpOKOHTPOJIJIEPOB 110 pa3psIHOCTH LIUHbBI
nanHbix L{IIY, mo apxuTekType BBIUUCIUTENIBHON CUCTEMBI, 110
(bupMeHHBIM IIaTGOPMaM, 110 BBIIOIHAEMbBIM (YHKIUAM.
YHuBepcanbHble MUKPOKOHTpOJUIEphl. Criennain3upoBaHHbIe
MUKPOKOHTPOJIJIEPHI.

1.4. CISC u RISC apxutektrypa MEKpPOKOHTPOILIEPOB. OCOOEHHOCTH
CISC — xo”nenmuu.

1.5. CISC u RISC apxutekrypa MEKpOKOHTPOIIEPOB. OCOOEHHOCTH
RISC — koHnuenuu.

1.6. Ilpuncronckas (¢pon Heiimana) u rapBapackasi apXUTEKTYphbI
MHKpoIporeccopoB. MoauuuupoBanHas rapBapackas u
pacipeHHas rapBap/CKasi apXUTEKTyphl.

2.1. Tlonsatus «Aapo», «CemeiicTBo», «Momenb» mukpokoHTposuiepa. | OIIK-4.V.1
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOTyIbHAS
OpraHu3alIysl, 3aKpbITasi ApXUTEKTYpa, UCIOIb30BaHUE TUIIOBBIX
(GyHKIMOHATBHBIX Mepru(EePUUHBIX MOAYIICH U pacIINpeHHe
qucia peKUMOB UX pabOThI.

2.2. TumoBast CTpyKTYpHAasi CXeMa MHUKPOKOHTpOJIIepa 0OIIETo
npumeHeHus (yHuBepcasibHoro MK). Cocrtas nporeccopHoro
Apa ¥ U3MEHAEMOT0 (QYHKIIMOHAILHOTO OJIOKA.

2.3. BpIOOp MUKpPOKOHTpOJLIEpA TP TPOSKTUPOBAHUN MEXATPOHHBIX U
POOOTOTEXHUUYECKUX CHCTEM.

2.4. Ocobennoctu MukpokoHtpoisiepoB AVR. Tpu cemeiicta
mukpokoHTposuiepoB AVR. Cucrema 0603HaueHui
MUKpOoKoHTpoJiiepoB AVR.

2.5. MukpoxkonTpoieps! cemerictBa Mega. Ocobennoctu LIITY,
MI0JICUCTEMBI BBO/1a/BBIBO/IA.

2.6. MuxkpoxkoHTpoJutepsl cemeiictBa Mega. I[lepudepuitabie
YCTPOMCTBA.

2.7. Opranuzanus maMsaTéd B MUKpoKoHTpoiutepax AVR cemeiicTa
Mega. [Tamate mporpamm.

2.8. OcobeHHOCTH OpraHU3aIUy MaMATH JaHHBIX MUKPOKOHTPOJUIEPOB
cemerictea Mega.

2.9. TlaMATh TaHHBIX MUKPOKOHTPOJIIEPOB cemeiicTBa Mega. Peructpsr
o0111ero Ha3HAYESHMSL.

2.10. IlamaTh JaHHBIX MUKPOKOHTPOJIIEPOB ceMeiicTBa Mega.
Peructpsl BBoa/BbIBOA.

2.11. TlamsTh TaHHBIX MUKPOKOHTPOJIIEPOB ceMeiicTBa Mega. Peructp
cocrossaus SREG.

2.12. Cnocobbl agpecaliiy KOMaH/I.

2.13. CriocoOsI aapecaruy maMsITH JaHHBIX.

2.14. DuepronezaBucumas mamsth qaHHBIX (EEPROM) B
MukpokoHTposiepax AVR cemeiictBa Mega.

2.15. TlopTsl BBOJIA/BEIBOAA B MUKpOKOHTpoJuiepax AVR cemeiicTBa
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Mega ¢pupmer ATMEL.

2.16. OOpaieHue K mopraM BBOAA/BBIBOJIa B MUKPOKOHTpOJIIIEpax
AVR cemelictBa Mega.

2.17. OCHOBHBIE HIIEKTPUYECKHE MTAPaMETPhI OCHCTEMBI
BBOJ1a/BBIBOJIa B MUKpOKOHTposuiepax AVR cemelictBa Mega.

3.1. OcobeHHOCTH MPOTrPaMMHUPOBAHUS MUKPOKOHTPOIIIEPOB U
OTJIaAKH IPOTpaMM. SI3BIKH ITPOTPaMMHUPOBAHHS
MUKPOKOHTPOJIIEpOB. OcOOCHHOCTH si3bika C++.

3.2. CHucTeMBl CUMCIICHHS. HCHOBI/IHI/IOHHBIG U IIO3UIIMOHHBIC CUCTCMbI

cuucinenus. [lepeBoy yncen B MO3UIMOHHBIX CUCTEMAX
curclieHus. BeimoaHenne apuMeTHIECKUX OTepaluii B
JIBOUYHOM CHUCTEME CUHCIICHHU.

3.3. (DOPMBI IpEACTAaBICHHUA YHUCIOBBIX JaHHBIX B MUKPOIIPOLECCOPHBIX

ycrpoiictBax. [Ipencrarienne qaHHBIX ¢ (PUKCHPOBAHHOMW U C
aBarole 3ansatoil. [lpeacraBnenne oTpuLaTeNbHBIX YUCE.
[Ipsimoii, oOpaTHBII U JOTIOTHUTEIbHBINA KOJ.

3.4. DTamnbl IOArOTOBKY UCHOJIHAEMO nporpammbl. CTpyKTypa
nporpaMMmsl Ha si3bike C++. Jlekcuueckrue OCHOBBI (an(aBuT,
neKkceMbl) si3pika C++.

3.5. lupekTuBsl mperporeccopa 1 yKa3aHusi KOMITAJISITOPY.
Hupektussl #include, #define, #asm, #endasm.

3.6. Tunsr narabX B C++. ABTOMaTHYECKOE U SIBHOE MPeoOpa3oBaHue

THUIIOB.

3.7. Ompenenenus 1 onrcaHusi 00beKTOB. OnpeaeneH s MepeMeHHbIX.
I'nmoGasibHBIE U JIOKaJIbHBIE IEPEMEHHBIE. BUTOBBIE IEpEeMEHHBIE.

3.8. MaccuBsl, CTpYKTYpHI, OOBSIBIICHUS, TEPEUHCIICHHUS.
3.9. ®yukuuu. Onpenenenus, OObIBICHHS U BbI30B (YHKIIUH.

3.10. Koncranrtsl. Llenble, BelecTBEHHBIC, CHMBOJIBHBIE, CTPOKOBBIE
KOHCTAHTBI.

3.11. JiBa cnoco0Oa 3a1aHusi KOMMEHTapueB. Boipaxenns. 3Haku
ornepauuii. YHapHble, OMHapHbIE, TEPHAPHAS ONEpalUU.
[IpunopureTrs! onepanuii.

3.12. Omnepatopsl. IlocnenoBaTenbHO BHIMOIHSIEMbBIE OTIEPATOPHI.
3.13. VYcnonsli onepaTop. OnepaTop — NepeKIIroyaTelb

3.14. OmnepaTopbl LIMKJIA C IPETYCIOBUEM U C TIOCTYCIOBUEM.
HrtepanimoOHHBIN UKL,

3.15. Omepatop 6e3ycinoBHOro nepexosa. OmnepaTop Bo3Bpara us3
¢byskuu. OnepaTop NpUHYIUTENBHOTO Bbixoaa. Oneparop
3aBepILEHUs TeKYyILEH UTepaluu.

3.16. OcHOBHBIE IPUHITUITB 00BEKTHO-OPUEHTHPOBAHHOTO
nporpaMmupoBanus. [IoHATHS «MHKANICYISAIMY,
«HACIIEZIOBAaHUEY, ITOTUMOPDHU3MY.

3.17. Knaccel B si3b1ke C++. CBoiicTBa, METO/1bI, KOHCTPYKTOPHI,
JECTPYKTOPBI.

OIIK-4.B.1
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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne m/m [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralliu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwmie 18.
Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB Ui TECTOB

Kon
WHJUKATOpa

1

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

[onstus «Muxkporpoueccop» U «MUKPOKOHTPOILIEPY.
XapakTepHble 0COOEHHOCTH MUKPOIIPOLIECCOPHBIX

nH(OPMALMOHHO-YTIpaBIAoUNX cucteM. OCHOBHBIE TpeOOBaHMs,

IIpEIbABISEMbIE K MUKPOKOHTPOJIJIEPAM POOOTOTEXHUUECKHUX
CUCTEM

HcTopus pa3BUTHS MUKPOKOHTpOIIEPOB. OCHOBHBIE
XapaKTePUCTHKU MUKPOKOHTPOJIIEPA.

Knaccugukanus MEKpOKOHTPOJIIIEPOB IO Pa3psIHOCTH IITMHBI
nansbIx LITY, mo apXuTeKType BBIYUCIUTEIbHON CUCTEMBI, TIO
(bupMeHHBIM TIATGOPMaM, 110 BHITOTHIEMBIM (DYHKITHSIM.
YHUBepcallbHble MUKPOKOHTpOIephl. Crieaan3upoBaHHbIe
MHUKPOKOHTPOJUIEPHI.

CISC u RISC apxutexkTypa MUKpOKOHTposiepoB. OcoOeHHOCTH
CISC — xoHmenmumy.

CISC u RISC apxutexkTypa MUKpOKOHTposuiepoB. OcoOeHHOCTH
RISC — koHmemnmuu.

ITpuncronckas (pon Heiimana) u rapBap/ickast apXUTEKTyphbl
MUKpomnporieccopoB. MoauduumpoBanHas rapBapackas v
pacupeHHas rapBap/cKasi apXUTEKTypBhl.

OIIK-4.3.1

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

[Monstus «Snpoy», «CemericTBOY», «MOAEIBY» MUKPOKOHTPOJIIEPA.

Oco6EeHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIIEPOB: MOy IbHAS
OpraHM3alysl, 3aKpbITasi apXUTEKTypa, UCIOJIb30BaHNE THUIIOBBIX
(GYHKIMOHATBHBIX NepU(EepUHHBIX MOAYJIEH U paclIMpeHue
quclla PeKUMOB UX PaOOTBHI.

TumnoBas cTpykTypHast cxeMa MUKPOKOHTPOJIEpa 00I1Iero
npumenenus (yHusepcaibHoro MK). CoctaB mporeccopHoro
A7pa ¥ U3MEHAEMOro (PYHKIIMOHAJIBHOTO OJIOKA.

Bb160p MUKPOKOHTpOIIIEPA ITPU MPOSKTUPOBAHUU MEXATPOHHBIX U

pO6OTOTeXHI/I‘lCCKI/IX CHUCTEM.

OcoGennoctu MmukpokoHnTpoiuiepoB AVR. Tpu cemelictBa
MukpokoHTposuiepoB AVR. Cucrema 0603HaueHuit
MukpokoHTpoiuiepoB AVR.

MuxkpokoHTposuiepsl cemeiictBa Mega. Ocobennoctu LIV,
IMOJCUCTEMBI BBOIa/BBIBOIA.

MuxkpoxonTtpoiutepsl cemeiictBa Megda. Tlepudepuiiabie

OIIK-4.Y.1
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YCTPOICTBA.

2.7. Opranu3zanus maMsaTéd B MUKpokoHTpoiuiepax AVR cemeiicTa
Mega. [TamsaTh mporpamm.

2.8. OcobeHHOCTH OpraHU3aIuH MAMSITH JaHHBIX MHKPOKOHTPOJLIEPOB
ceMmeiictBa Mega.

2.9. TlaMATh TaHHBIX MUKPOKOHTPOJIIEPOB cemeiicTBa Mega. Peructpsr
o011ero Ha3HauYEHUSI.

2.10. IlamsTh MaHHBIX MUKPOKOHTPOJUIEPOB ceMelicTBa Mega.
Peructpsl BBoga/BBIBOA.

2.11. TlamsTh TaHHBIX MUKPOKOHTPOJIEPOB ceMeiicTBa Mega. Peructp
cocrossuus SREG.

2.12. CnocoOsl aapecaiui KOMaH/I.

2.13. CnocoOsI azipecaliuy naMaTi JaHHBIX.

2.14. DuepronesaBucumast namsaTh 1aHHbIX (EEPROM) B
MukpokoHTpoiepax AVR cemeiictBa Mega.

2.15. TlopTsl BBOAa/BEIBOJA B MEUKPOKOHTposuiepax AVR cemeiicTBa
Mega dupmst ATMEL.

2.16. OOpamieHre kK mopTaM BBOJIA/BBIBOAA B MUKPOKOHTPOJIIIEPAX
AVR cemelictBa Mega.

2.17. OCHOBHBIE JEKTPUUECKUE TapaMETPhI OJICUCTEMBI
BBO/1a/BBIBOJIa B MUKpOKOHTpoiiepax AVR cemeiictBa Mega.

3.1. OcobeHHOCTH MPOTPAMMHUPOBAHUS MUKPOKOHTPOIIEPOB H OIIK-4.B.1
OTJIA/IKU TPOTrpamMm. SI3bIKu MporpaMMUpPOBaHUs
MUKPOKOHTpOJIIepOB. OcoOeHHOCTH si3bika CH++.

3.2. Cucremsl cuncieHus. Hermo3uuoHHble ¥ MO3UIIMOHHbBIE CUCTEMBI
cuucienus. [lepeBo yrcen B MO3UIIMOHHBIX CHCTEMaxX
cuuciieHus. BoinoiaHeHne apupMeTnyeckux oneparuii B
JIIBOUYHOM CHCTEME CUHCICHHUS.

3.3. ®opMBbI IpeACTaBICHHSI YMCIOBBIX JAHHBIX B MUKPOITPOLIECCOPHBIX
ycTporicTBax. [IpeacraBnenue naHHbIX ¢ PUKCUPOBAHHOM U C
1aBaroliei 3ansatoi. [IpencraBienue oTpuiaTeaIbHBIX YHCEL.
[Ipsimoii, oOpaTHBIN U TOTIOTHUTEIbHBINA KOJ.

3.4. DTanbl NOArOTOBKY UCHOIHAEMOI nporpammbl. CTpyKTypa
nporpaMMsl Ha si3bike C++. Jlekcuueckre ocHOBBI (andaBur,
neKceMsl) si3bika C++.

3.5. JIupeKTUBBI PENPOLECCOPa U YKa3aHUs KOMITUIIATOPY.
Hupektussl #include, #define, #asm, #endasm.

3.6. Twunsl naabIX B C++. ABTOMaTHYECKOE U SIBHOE MpeoOpa3oBaHue
THUIIOB.

3.7. OmpeneneHus 1 onucaHusi 00beKTOB. OnpeneneHus IepeMeHHbIX.
I'moGanibHBIE U TOKaIbHBIE IEpEeMEHHBIe. BUTOBBIE IEpeMEHHBIE.

3.8. MaccuBsl, CTpYKTYpHBI, OOBSIBIICHUS, TEPEUHCIICHHUS.

3.9. ®yukuuu. OnpeneneHus, OObSIBICHHUS U BbI30B (PYHKIIUH.
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3.10. Koncrantsl. [lenbie, BenecTBEHHBIE, CAMBOJIBHBIC, CTPOKOBBIC
KOHCTAHTHI.

3.11. /IBa croco0a 3a1anusi KOMMEHTapueB. BoipakeHus. 3HaKu
orepauuii. YHapHble, OnHapHBIC, TEPHAPHAS OTIEPAIIHH.
[IpuopureTsl onepanuid.

3.12. Omnepatopsl. [locnenoBaTeabHO BBITOIHSAEMBIE ONIEPATOPHI.
3.13. YcnousIii onepaTop. OnepaTop — nepeKyIrovaTesib

3.14. OmnepaTopsl HUKJIA C IPETYCIOBUEM U C TIOCTYCIOBHEM.
HrtepaninoHHBIN ITUKII.

3.15. Omepatop 6e3ycioBHOro niepexona. OmnepaTop Bo3Bpara us3
¢bynkuu. OnepaTop NpUHYIUTENBHOTO Bbixoaa. Oneparop
3aBepILEHHS TeKYILEH UTepanuu.

3.16. OcHOBHBIE TPUHITUIIBEI O0BEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBanus. [[IOHATHS «MTHKATICYIISAIAS,
«HACJIEIOBAHUEY, CIIOTUMOPPUIMY.

3.17. Knaccer B si3pike C++. CBoiicTBa, METO1bI, KOHCTPYKTOPBI,

JECTPYKTOPBL.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue MaTepuabl, OnpeAeIIsaIone MpOLIeYpPbI OIICHUBAHUSA
WHIMKATOPOB, XapaKTEPU3YIONUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JOKaJIbHBIX HOpMaTUBHbIX akTax [YAIL, periamMeHTHpyOIUX TMOPSJAOK U MHPOLEAYypY

IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YYarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Metoauueckue yka3zaHus [ OOYYaIOMIUXCS MO OCBOCHHIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHIO 1O TeMe, a B OCBOCHHH
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIONHSET METOI0JIOTHUYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIWHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oO0jacTu 3HaHWS, €€ MpoOJeMBbl, AaeT IENbHOE MPEACTaBICHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeleM;
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— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JleknMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JIEGMOHCTpaIlMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

Jlekuuss coctoUT U3 TPEX OCHOBHBIX 4YacTeW: BCTYIUTEIbHOM, OCHOBHOM U
3aKJIIOYNTEIIFHOM.

BerynurensHas yacTh onpeenseT Ha3BaHHe TeMbl, IUIaH U 1elb Jiekuuu. OHa nmpu3BaHa
3aMHTEPECOBATh W HACTPOUTH AyJUTOPUI0. B 3TOM 4acTW JEKIMHM W3JIaraeTcsi aKkTyaJbHOCTb,
OCHOBHasl uesl, CBsI3b JAHHOW JICKIUH C MPEABIAYIIMMH 3aHSATHUSIMHU, €€ OCHOBHBIE BOIPOCHI.
BBenenne 10KHO OBITH KPATKUM H IEJICHAIIPABICHHBIM.

B ocHOBHOIW YacTH JEKIMH peaju3yeTcs HaydHOe COJAEpKaHHE TEMbI, BCE TJIABHBIC
Y3JI0BBI€ BOIIPOCHI, MPOBOJUTCS BCA CHUCTEMa JOKA3aTeJIbCTB C HCIIOJIb30BaHUEM HauOoiiee
1eJ1eco00pa3HbIX MeToIuYecKiX npuémMoB. Kax bl yueOHbIN BOMPOC 3aKaHUYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TOJIBOJISAIIMMHU CTYIEHTOB K CIIEIYIOIIIEMY BOIPOCY JICKIUH.

3akimrounTeIbHas YacTh UMEET EeNblo 0000aTh B KpaTKUX (HOpMYyITUPOBKaX OCHOBHBIE
WJIEH JICKIIMH, JIOTHYECKH 3aBeplas €€ KaK I[eJIOCTHOE TBOPEHHUE.

OtaenpHbIe BUBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAHHIO, TaK U

10 CTPYKTYDE.

11.2. Meroauueckue ykasaHus IS OOy4aromIUXCS 1O MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBIIOJHEHUN 00YyJaloUIMMHUCS M0JI pYKOBOJICTBOM IperoiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HaHUW IpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBJAJCHME HOBBIMH METOJaMH M METOJMKAMHU H3y4eHUs KOHKPETHOW yueOHOil
JUCIUIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATUN
[IpakTuueckue 3aHATUA, MPEAYCMOTPEHHBbIE B JAHHOM Kypce, TPOBOJATCA B
KOMITPIOTEPHOM KJIacC€ Ha TMEPCOHAJIBHOM KOMITBIOTEPE C HCIOJIB30BAaHUEM TIaKETOB

npuknaaneix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.
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B npomecce moaroToBkH K 04epeHOMY MPAKTHYECKOMY 3aHATHIO HEOOXOAUMO U3YUUTh
COOTBETCTBYIOIIME METOIWYECKUE YKa3aHWs W IOBTOPUTH JICKIIMOHHBIM MaTepHasl, KOTOPBII
OTHOCHTCSI K TEME 3aHSTUS.

[lepen HayamoM BBINOJHEHUS 33JaHUS HEOOXOIMMO CO3/aTh OTAEIbHYIO HanKy JUis
co3/1aBacMbIX B (PaiiJIOB M YCTAaHOBUTH €€ B CHCTEME KauecTBe TeKyulel aupextopuu. IlyTe K
JaHHOM IAIIKe HE JI0JDKEH COACpkKaTh UMEH, HAIIMCAHHBIX KUPUJLTULEH.

B mnponecce BBINONHEHMs 3aJaHus, IOJYYCHHBIE DPE3YJIbTAThl PACYETOB, JIMCTUHIU
pa3pabaTbIBaeMbIX IIPOrpamMM, CXEMbl U JIpyrue pabouue mMarepuaibl JOJKHBI COXPAHATHCS Ha
JIMCKE JUIA UX JalbHEHIIero CIoIb30BaHus IPU 0(OPMIIEHUH OTUETA.

[To pe3ynpTaTaM Ka)kJOro MPaKTHYECKOrO 3aJaHUs JIOJDKEH OBITh MOATOTOBIEH OTYET,
coJepKalIiii He0OXOIMMbIE TEOPETUYECKHE CBEJICHHS, IUCTUHTH M-IIPOrpaMM, MOCTPOCHHBIC B
npolecce BBINOJIHEHUS paboThl rpaduyeckue 3aBUCUMOCTH W T.1. Kaxaplii oTd4ér noimkeH
COJIEp’KaTh BBIBOJBI IO MPOJEIaHHOM pabOoTe M CHHMCOK MCIOJIb3YEMbIX JIOMOJHUTEIbHBIX
HCTOYHUKOB.

Kaxnoe mpakTuyeckoe 3aHATHE 3aBeplIaeTcsi coOeceJOBaHHEM C IPerojaBaTesieM II0
IIPEJICTABIICHHOMY OTYETY C BBICTABJICHUEM OLICHKH.

11.3. Mertoauueckue ykazaHus JUIsl OOYyYarONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOMN
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpErojaBaTelis, HO 0e3 ero HemoCpeICTBCHHOTO
YUYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOydaromierocst (GhopMHUpYyeTCs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUU
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOyUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepUallaMK,  HANpPaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepuan Mo AUCIUILTHHE.

11.4. MeTtoauueckre yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIebI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

KonTponb kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEeIOBaHHUS 110
MaTepuanly OTAEIbHBIX Pa3/lelioB AUCHUIUIMHBL, & TAaKKE IMPOBEPKH OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHUMH.

Pe3ynprarhl TEKymero KOHTPOJISA MOI'YT YYUTBHIBATHCSA MPU IIPOBEICHUH IIPOMEKYTOYHOMN
arrectauuu. I10JIOKUTENBHBIA PE3YNbTAaT TEKYLIETO KOHTPOJSA YCIIEBAEMOCTH IA€T CTYIEHTY
JIOTIONTHUTEIbHBIA Oajlyl MPU MPOBEJECHUU MPOMEKYTOUHOM aTTecTauu. Pe3ynbTaThl TEKyIero
KOHTPOJIA MOT'YT YUUTHIBATHCS IPU MIPOBEACHUH IIPOMEXKYTOYHOM aTTECTALMH.

Cucrema OLEHOK NIpPH MPOBEACHUM NPOMEKYTOYHOM AaTTECTAllMH OCYIIECTBISETCS B
COOTBETCTBUM C TpeboBanusiMu [lonoxkenuit «O TeKylmeM KOHTPOJE YCIEBAaEMOCTH H
MPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommxcs 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS I1OCIE 3aBEPIICHUS U3YYEHUS KaxXI0ro
paznena apucuurmHbl. Metonsl TKY B 3aBUCMMOCTH OT M3y4aeMoOro marepuana: MpOBEJICHUE
IPOBEPOUYHBIX pabOT B BUJE PELICHUs 3aJau WK TecTupoBaHue B cucteme LMS. IIpumepHsrit
nepeyeHb BOIIPOCOB sl TECTUPOBAHUS, IPEICTaBICHHbIN B Tabmuie 18, popmupyroTcs nucxoas

19



U3 cojepkaHus mnpoinenHoro pasnena. O konkpernou aare TKY, meroge mpoenenusi TKY,
YCIIOBHSX ycremHoro npoxoxaeHuss TKY mpenonaBarens coobimaer He O3HEE OAHOW HEACH
JI0 TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH.

11.5. Meroauyeckue ykazaHus Jjisi OOY4arOUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTecTaluu

[Ipomexyrounass  arrectanus  OOydYaIOIMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEJBHBIX PE3yJIbTaTOB 00yueHus 1o AucuurinHe. OHa MPOBOIUTCS B
dopme nuddepeHIMPOBaHHOTO 3a4ETA.

HuddepenunpoBanublii  3a4eT — 3T0 (opMa OLEHKH 3HAHHM, MOJYyYECHHBIX
00ydJaroumMcs Mpy U3y4eHUH JAUCIHUIUIMHBI, TIPU BBIITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATENbCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IpPH MPOBEIECHUU MPOMEKYTOYHOW AaTTeCTAllMH OCYILIECTBIAETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxeHnit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHtoB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOH paOOThI
cryneHtoB B 'Y AIy.

[IpomexxyTouHnast arrecTtanusi OLEHHUBACTCS MO pPe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycreBaemocTu. Crucok BOompocoB (Tabmuma 16) Kk MpoMexyTOYHOM aTTecTallid YTBEPKAAeTCs
kKadeapoil MW BBAACTCS CTYACHTAM /I O3HaKOMJICHHMsA. B ciydae, ecnu CTyIeHT 10
YBOXXHUTEIbHOW MPUYUHE HE BBIMOIHUI TPeOOBaHUS TEKYIIET0 KOHTPOJS, EMY MPEI0CTaBIIAETCS
BO3MOXKHOCTh CIaTh 3aJIOJDKEHHOCTH II0 TMPOMyHIEHHBIM TemaMm. @opma mpoBeAcHUs
MIPOMEKYTOUHOM aTTeCTalli — MUChMEHHAs.

20



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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