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AHHOTaUs

JucuuruimHa «MHKpONpoLecCOpHas TEXHUKa» BXOAUT B 00pa30BaTENbHYIO IIPOrpaMMy
BBICHIETO O0pa3oBaHMsi — TporpaMmy OakajaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
crenanbHOCTH 12.03.02 «OnToTeXHUKa» HAMpaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIC TPUOOPHI U
KOMILIEKChI». JlucuuIuinHa peanusyercs kapenpoi «Ne22y.

JlucuuiuinHa HalesleHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEAYIOIIMX KOMIIETEHIINH:

[IK-1 «Cnocob6HOCTh K (OPMHUPOBAHMIO TEXHUYECKUX TpeOOBaHUM W 3ajaHUil Ha
IPOEKTUPOBAHNE M KOHCTPYUPOBAHHE ONTHUYECKUX M ONTHUKO- 3IEKTPOHHBIX MpPHUOOPOB,
KOMIIJIEKCOB U MX COCTaBHBIX YacTeil»

ConepkaHue AUCLUIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBA3AHHBIX C HPHUHLUIIOM
JeMCTBUSL U TIOCTPOCHUSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB C TOYKU 3PEHUS UCIOIb30BAaHUS UX B
Pa3MYHBIX OTpAcisAX HAYKH M TEXHUKH, a TAK)KE HANPaBICHUs Pa3BUTHS MUKPOIPOLIECCOPHBIX
YCTPOMCTB.

[IpenonaBaHue OUCUMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aALUU
y4eOHOT0 Mpolecca: JeKIHH, JJA00paToOpHbIe pabOThl, CAMOCTOSTENbHAs PA00Ta 00YUarOIIErocs..

ITporpaMMoil TUCHMILIMHBI MPETyCMOTPEHBI CIEAYIOIIME BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopme 3K3aMeHa.

OO6mrast TpyA0EMKOCTh OCBOCHHS JMCITUIUIMHBI COCTAaBJISET 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. IlepeyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILINHE

1.1. Ienu npenogaBaHus TACHUILTAHBI

Henp aucuumnianHbl - GOpMHUpPOBaHKHE 3HAHUI MO BOIPOCaM, CBA3aHHBIM C MPUHIUIIAMH
MOCTPOCHUS U (YHKIITMOHUPOBAHUS MUKPOMPOIIECCOPHBIX YCTPOMCTB U CUCTEM C TOYKH 3PEHUS
UCIIOJIb30BAaHUS UX B PA3IMYHBIX OTPACISAX HAyKW UM TEXHUKH, a TaK)Ke HANpaBJICHUS Pa3BUTHUS
MHUKPOIPOLIECCOPHBIX YCTPONCTB U CUCTEM.

1.2. JlucuunnuHa  BXOOUT B COCTaB  4acTH, (opMupyemMod  y4yaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHus (Ianee —
OII BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIONIIMUI
KOMIETEHIMSIMU WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwrie 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpynmna) Koz u Koz v HanMeHoBaHMe HHIUKATOPA JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETCHITHH KOMIIETCHITHH
KOMIETEHINH
[1K-1.3.1 3Hath TpeOoBaHUs, MPEAbSBIIEMbIE K
IMK-1 Crioco6HOCTH P > et
pa3pabaTbiBaeMOi ONTOTEXHUKE, ONITUYECKUM U
K opMUPOBAHUIO
OIITHUKO-3JIEKTPOHHBIM MPUOOpPaM U KOMILJIEKCaM
TEXHUYECKUX
. I1IK-1.Y.2 ymeTp aHanmu3upoBaTh U ONPEAEIATh
TpeOoBaHUH U
saxanmii Ha TpeOoBaHUs K apaMeTpam, MpeabsBIsieMbIeM K
pa3pabaTbiBaeMOi ONTOTEXHUKE, ONITUYECKUM U
POEKTUPOBAHUE U
[TpodeccuonanpHbie OIITHUKO-3JIEKTPOHHBIM MPUOOpPaM U KOMITJIEKCAM C

KOHCTPYMPOBaHUE
KOMIIETEHIINH Y4€TOM M3BECTHBIX 3KCIIEPUMEHTAJIbHBIX U

ONTUYECKUX U
TEOPETUUYECKUX PE3YIbTATOB

OITHKO-

[1IK-1.B.1 BnageTh HaBbIKaMU OIpEACIICHUS,
AJICKTPOHHBIX

KOPPEKTUPOBKU U 0OOCHOBAHHUS TEXHUYECKOTO
npubopoB,

3aJ1aHUs B 4aCTU IPOEKTHO-KOHCTPYKTOPCKHUX
XapaKTEPUCTHUK OJIOKOB U y3JI0B ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX TPUOOPOB

KOMILJIEKCOB U UX
COCTaBHBIX UacTeEN

2. Mecro aucuumivsbl B cTpykType OI1

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYCHUHU CIICAYIOMIMX JTUCIMILINH:

— «PaanoTexHUUECKUE LIETTU U CUTHAIIBIY,

— «udopmaruka,

— "JluckpeTHast MaTeMaTuka'",

— "OnekTpoHuka'.

3HaHUs, TOJYYCHHbIE NPU M3YYCHUH MaTepuasia JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U MOT'YT UCIOJIb30BATHCS MPU U3YYEHUU JIPYIHX AUCLHUILINH:

— «OnTosneKTpoHHBIE TPHUOOPHI U CUCTEMBI»,

— «lIIpoexTrpoBaHue JIa3epPHBIX CUCTEM»,

— "HMHTemekTyalbHbIe CPEACTBA U3MEPEHHI" U JIp.




3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 10 AUCHUIUTHHE (M paclpee]IeHIe TOW TPYIOEMKOCTH IO CeMecTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIHMITIIHHEI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne5
1 2 3
Oowan mpyooemKkocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHbie padoTs (JIP), (yac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmosamenvHaa paboma, Bcero (dac) 31 31
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

*x

IIpuMedanue: kaHIUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. Pacnpenenenue TpyA0€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBI TUCHUTIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

PaBZ[CJ'ILI TEMbI ITUCHUITIJIMHBI HGKHI/II/I I3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Paznen 1. OcHOBHBIC TOHATHS, KJIacCU(PUKAIINS,
apXUTEKTypa MUKPOIIPOLIECCOPHBIX CUCTEM U 6 6
MUKPOIIPOILIECCOPOB
Pasznen 2. Brimonnenne KoMaHg ] 11 7
MUKPOIPOILIECCOPOM
Paznen 3. [TamsaTh B MUKPOITPOLIECCOPHBIX 6 4 6
CHUCTEMax
Paznen 4. PaboTta ¢ mamsThio U nepudepueit 8 8 6
Paznen 5. CxeMOTEeXHUYECKUE PENICHUS 6 1 6
MHUKPOIPOILIECCOPHBIX CUCTEM
Hroro B cemectpe: 34 34 31
Hroro 34 0 34 0 31

[IpakThueckass TOATOTOBKA 3aKJIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJTHEHUHU
oOy4JalolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oyaymiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopaepxkaHue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConepsxaHue pas3iesIoB M TEM JICKITMOHHBIX 3aHIATHI MPUBEACHO B TaOuIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasnena

HaszBanue u conep:xanue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

Paznen 1. Jlekuusa 1. BBeneHne B MUKPONPOLIECCOPHYIO TEXHUKY. MicTopus
OcHOBHBbIE IOHATHS, U niepcrekTuBbl pa3BuThs. Kitaccuueckas apxurekrypa 9BM.
Kiaccudukanus, Jlexmms 2. Knaccudukanyss MUKpOIIPOIIECCOPHBIX CHCTEM.
apXUTEKTypa O6o0061eHHas GyHKIMOHATIBHAS CXEMa MUKPOIPOLIECCOPHOM
MUKPOIIPOLIECCOPHBIX cuctembl. OCHOBHBIE PEKUMBI PA0OTHI MUKPOITPOLIECCOPHOIM
CUCTEM U CUCTEMBI.
MHUKPOITPOIIECCOPOB Jlexums 3. O6o0menHas GpyHKIIMOHAIBHAS CXeMa
Mukponpoueccopa. Ctpykrypa AJIY.
Jleknusa 4. Apxutektypa mukpornporeccopa KPS80BMSO.
Jlexnus 5. lnaamuka paboThl MUKPOIIPOIIECCOPA.
Paznen 2. Jlexums 6. OcHoBHBIE hopmaThl kKoMaH . CrocoObI aapecalum.
Brinonnenue koman Komanns! nepecbuiku u 3arpy3ku. Komanasl npupaiieHuit u
MUKPOIIPOILIECCOPOM CIBHTOB.
Jlexius 7. Apudmernko-aorudeckre koMmanasl. Knaccudukarus
u popmatsl komana AJTY.
Jlexuus 8. Komanapsl BeTBIEHNUH U niepexo10B. Opranusanus
1ukJ0B. KoMaH bl BEI30Ba MOAIPOrpamMM.
Paznen 3. Jlexuus 9. 3anoMuHaronye ycTpoicTBa: OCHOBHBIE TApaMETPHI,
[TamsTh B TUnbl. EAMHULIBI U3MEpeHus U CTaHIapThl 0003HAYEHUSI EMKOCTH
MUKPOIIPOLIECCOPHBIX 3aIMIOMUHAIONIETO YCTpoicTBa. [IpuHIUIIBI QYHKITMOHUPOBAHHSL.
cucTemMax Jleknusa 10. ITocTosiHHBIE 3aTTOMUHAIOLIME YCTPOMCTBA.
VYipouieHHast CTpyKTypa BHYTpeHHEN apXuTeKTypel. ROM,
PROM, EPROM, EEPROM, Flash-mamsiTh, TBEp1OTETHHBIC
Hakonurenu SSD.
Jleknusa 11. OneparuBHbIe 3anoMUHaKONME ycTpoiicTBa. Cra-
trueckoe O3V, nunamuueckoe O3Y. MynbTUIIIEKCUPOBAHKE
anpecoB O3Y. YBenuueHue pa3psAHOCTH CIOB NaMATH U
€MKOCTH MMaMATH, HeMoaHas nemmudpanus aapeca. Kam-namsats
poleccopa.
Paznen 4. Jlexuus 12. IlpepsiBaHusl B MUKPOIIPOLIECCOPHBIX CUCTEMAX Ha
PaGoTa ¢ mamsThiO 1 npuMepe MUKpOKoHTposuiepa cemerictBa AVR. CriocoOsl
nepudepueit npepeiBanmii. Opranu3anus naMsTé mporpamMm U KoHpurypa-
IIMOHHBIE PETUCTPHl 00PAOOTKHU MPEPHIBAHUMN.
Jlexuwms 13. Pe3uneHTHas naMsiTh MUKPOKOHTpPOJLIEpA.
Crpykrypa agpecaruu stueek O3Y. 13V, Flash u EEPROM.
ITopTe! BBO1a-BBIBOIA
Jlexums 14. Unrepdeiicer nepenaun nanueix. UART, SPI, 12C.
USB u Butas napa.
Jlekuusa 15. @opmMupoBaHrEe CUTHAJIOB C IIUPOTHO-UMITYJIbCHOU
moayssiuuedt. Marepdetic Join Test Action Group (JTAG)
Pazpnen 5. Jlekusa 16. CxeMOTeXHHKA IEHTPAIBHOTO ITPOIIECCOpPa.
CxeMoTexHHYECKHE I'erepaTopsl TAKTOBBIX UMIYJILCOB. byhepHbIe perucTphl-
pelieHus 3aleNIKN U IIMHHbIE (OPMUPOBATEIH.
MUKPOIIPOLIECCOPHBIX Jlexmus 17. Cxemorexnuka noakiarouenus [13Y/O3Y.
CHUCTEM [Toakmrouenue nuaTepdencHbIx cxeM. [loakmroueHne CHCTEMHBIX

ycrpoiicTs. Kanan npsMoro goctymna K naMstu. Y3ein
annapaTHOro NPEpbIBAHU.




4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 aux Ne
Ne | Temsl npaktudeckux | Dopmel IpakTUUECKUX | TpPyAOEMKOCTh, |IPAKTHYECKOH |pasnena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | IACIIHII
(dac) JIUHBI
Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHBbIC 3aHATUS
Tewmbl 1a0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHEI B Ta0HIIE 6.
Tab6muia 6 — JlabopaTopHbIe 3aHITHS M MX TPYJTO0EMKOCTh
N3 Hux Ne
Ne HanmMenoBanwue 1abopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 5
1 HccnenoBanune mexanu3ma 00padOTKH 3 3 2
KoMaHJ B Mukponporeccope KPS80BM80
2 HccnenoBanue apudMeTHKO-I0rHueCKUX 4 4 2
ycTtporctB (AJTY)
3 HccnenoBanue GyHKIIMOHUPOBAHUS 4 4 2
MUKpOKOHTposuiepa AVR nipu
BBITIOJTHCHUH apU(METHUECKUX OTepaIivii
4 HccnenoBanune GyHKIIMOHUPOBAHUS 4 4 3
MUKpOKOHTpoJuiepa cemeiictea AVR npu
0o0OpaIleHuu K NaMsITH
5 HccnenoBanne Mexannsma o0paboTKH 4 4 4
MpephIBaHUM B MUKPOKOHTPOJIIEpe
cemerictea AVR
6 DopMUPOBAHHE CUTHAJIOB C IIIMPOTHO- 4 4 4
MMITYJIbCHOW MOIYJISIIHEN
7 Uccnenoanue ycTpoicTB BBOIa-BbIBOAA 4 4 5
JTUCKPETHBIX CUTHAJIOB B MPOIIECCOPHBIX
CUCTEMaXx YIpaBJICHUS
8 UccnenoBanue pesunentHoro AL 4 4 5
MUKPOKOHTpOJLIepa
9 HccnenoBanue crioco00B MOIKIIOYEHUS 3 3 5
CPEJICTB MHAUKAIINH
Bcero 34

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEIIOTHEHUE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM HE TIPETYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaronMXCs
Buapl camocTosTensHON pabOTh U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PaOOTHI M €€ TPYA0EMKOCTh

Bun camocrositensHOM paboThI Beero, |- Cemectp 5,
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
15 15
nuctuiuiuabl (TO)
Kypcosoe npoektupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TeKyIemy KOHTPOJIO 10 10
ycneBaemoctH (TKY)
Jomamnee 3aganue (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 6 6
arrectaiuu (I1A)
Bcero: 31 31

5. IlepeyeHn y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYarOIUXCsl yKa3aHbl B
. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHb meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KomuectBo
SK3EMILTSIPOB B
Ugni%ec buGnuorpaduueckas ccpiika 6H(6KJ;P;01\I:KG
HJIEKTPOHHBIX
IK3EMILUTSIPOB)
Yrpromos, EBrenun [TaBnoBuuy.
[Mudposas cxemorexHuka : yueoHoe mocooue / E. II.
004 (075) YrpiomoB. - 2-e u3n., nepepad. u goim. - CII6. : BXB - 13
v27 [TerepOypr, 2005. - 800 c. : puc. - bubnuorp.: c. 761 -
766. -Ilpeam. ykaz.: c. 767 - 782. - ISBN 5-94157-
397-9
004 bakmeesa, F0.B. Mukporipoiieccopsl : yCTpOHCTBO
b 19 U nporpamMmupoBaHue. [IpUHIMIBI MOCTPOEHHUS
URL: yuebHOe mocobue / HO. B. bakmeea, H. B.
https://lib.guap.ru/jir | IloBapenkun, A. K. Epmaxos ; C.-Ilerep6. roc. yH-T
bis2/components/co | aspokocm. mpubopoctpoenusi. - Cankr-IlerepOypr :
m_irbis/pdf view/?3 | Usn-so T'YAII, 2022. - 144 c. :Tekcr
20008 HENOCPEACTBEHHBIM, TEKCT 2JIEKTPOHHBII.
URL: bynaroB, B. H. MukpomnpoueccopHas TEeXHHUKA.
https://e.lanbook.com | CxemMoTeXHHKa ¥ TPOrpaMMHUpPOBAHUE : YydeOHOE
/ book/98005 — nocodue / B. H. bynatos, O. B. XymopoxkoB. —




Pexxum gocryna: mis
aBTOPHU3.
MMOIb30BaTeIIEH.

Openoypr : OI'Y, 2016. — 376 c. — ISBN 978-5-
7410-1443-1. — TekcT : dneKkTpoHHBIN // JlaHb
AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA.

[Mudposas cxeMoTexHHUKa [ DIEKTPOHHBIN pecypc] :
METOANYECKHE yKa3aHHs K BBINOJIHEHHIO
7a00paTOpHBIX PabOT C NMPUMEHEHHUEM HMYIATOPOB
[t CIIO]. u. 1 / C.-TIletep6. roc. yH-T a3pOKOCM.
npubopoctpoenust ; coct.: J. . Kacmun, H. I
Tpymmna, JI. [I. KynukoB. - DJIE€KTpOH. TEKCTOBBIE
nma”. - CII6. : U3g-Bo I'VAII 2014. - 37 c. - CucreM.
tpeboBanusi: ACROBAT READER 5.X. - 3arn. c
TUTYJL. 9KpaHa. - b. 11.

[udposas cxeMoTexHHKA [ DIEKTPOHHBINA pecypc] :
METOANYECKHE yKa3aHHs o IIPOBEICHUIO
1a00paTOPHBIX pabOT ¢ TPUMEHEHUEM HMYJISATOPOB
[ms CIIO]. u. 2 / C.-Ilerepb. roc. yH-T a’pOKOCM.
npubopoctpoenusi ; coct.. J. f. Kacrun, H. II.
Tpymuna, JI. JI. KynukoB. - DIeKTpOH. TEKCTOBbBIE
nmad. - CII6. : U3a-Bo I'VAIIL 2015. - 55 c. - Cucrem.
tpeboBanusi: ACROBAT READER 5.X. - 3arn. c
TUTYJ. KpaHa. - b. 11.
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®eHora, Buiagumup Huxonaesuu.

[IpoekTrpoBaHWE MHUKPOMPOIIECCOPHBIX  CHCTEM
[Texcr] : ydeOHO-meToamueckoe mocobue / B. H.
®enora, B. B. Ilepmox ; C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoenus. - CII6. : Wsap-Bo
['VAII, 2008. - 95 c. : Tabu. - bubmuorp.: ¢. 78 (21
Ha3B.). - ISBN 978-5-8088-0323-7

113

EBctudeer A.B. Mukpokontpomnepst AVR
cemeticta Classic pupmel ATMEL [DnexTpoHHBIH
pecypc]. — Pexum noctyna:
https://e.lanbook.com/book/61005#book name. —
BXOJ1 CBOOOTHBIN. SI3BIK PYCCKHIA.

004.3
E 26

EBctudees, A. B. Muxpokonrpomiepsr AVR
cemerictBa Tiny u Mega ¢upmsr ATMEL / A. B.
EBctudees. - 2-e uzn. - M. : JIOADKA-XXI, 2005. -
560 c. : Tabn., rpad. - (MupoBasi IIEKTPOHHKA). -
[IpenM. ykas.: c. 554 - 558. - ISBN 5-94120-099-4

HccnenoBanne mexanu3ma oOpaOOTKU TIPEPHIBAHUNA B
MUKpPOKOHTpoJulepe  cemeiictBa  AVR [
DJIEKTPOHHBIN pecypc]| : METOIWYECKHE YKa3aHHsS K
BBINIOJIHEHUIO J1abopaTtopHoit pabotel / C.-IlerepO.
roc. yH-T a’pokocM. mpubdopoctpoenus ; coct. K. K.
Tomuyk. - DleKTpoH. TekcToBble gaH. - (CaHKT-
[Terepoypr : U3zn-Bo I'YAIIL, 2020. - 29 c. - Cucrem.
tpeboBanusi: ACROBAT READER 5.X. - 3arm. c¢
TUTYJ. KpaHa. - b. 1.




7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMaAMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «HTepHeT»
URL anpec HaumenoBanue
https://kit-e.ru KommonenTs! u Texnonoruu. CaiT sxypHaia
https://www.soel.ru CoBpeMeHHast 3JIeKTpoHuKa. JKypHas 1)1 CIIeHaIiCcTOB
https://www .jtag.com | Odunmansusiii caiit JTAG — TexHonoruit

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeueHp TpPOrpaMMHOrO OOECIEYCHHS, HCIOIb3YyEMOr0 MpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MPOIiecca M0 AUCIUITIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6mmma 10— [Tepedersr mporpaMmMHOTO 0OecIieueHUs

Ne n/mt HaumenoBanue
1 AVR Studio 5.1 (pactipoctpansiercsi CBOOOIHO)
8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOIO MPOIlecca IO AUCIHILINHE
[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne /i HaumenoBanue
1 OnexrpoHHo-0nOIMoTeyHast cucrema "3uannyM" URL: https://znanium.com/
2 OnexktpoHHO-OnbMoTeunas cucrema "Jlanp" URL: https://e.lanbook.com/

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON I  OCYILECTBIICHUS
00pa3oBaTeNBHOTO MpoIiecca Mo AUCHUITINHE, TPEACTaBIeH B Tabmumel2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

JlekuroHHass MyJIbTUMEIUITHAS Ay IUTOPUS

2 | Jlabopatopus 1iuppoBoit CXeMOTEXHUKH 22-08

10. OneHouHbIe cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHON aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo IMCIUTIMHE TTPUBEIeH B Tadmwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaluu [lepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Crucok BOpOCOB K AK3aMEHY;
3K3aMeHaI_II/IOHHI>Ie 6I/IJICTBI.




10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIN O0YyJaroNIMMUC TMPUMEHSETCS S5-0ajuthbHasl IMIKaa OIEHKH chopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKajJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OMUpasCh Ha 3HAHWS OCHOBHOH W JONOJHHUTEIBHOHW JIMTEPATYPHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC TIOJOKECHHS C TIPAKTUICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yJaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3Jaraer €ro, OINUpasiCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIENAET BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMHpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUYECKOM NPUMEHEHUH 3HaHWUU
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJIOKECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJaJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaronuiics He YCBOMJI 3HAYUTEIBHOM 4YacTU IPOrPaMMHOIO
Marepuara;

— JIOIYCKaeT  CYNIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOoTpeHuH Mpo0IeM B KOHKPETHOM HAINPaBIICHUY;

— UCIBITBIBACT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,

— He (OpPMYTUPYET BEIBOJAOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa IpeIcTaBieHbl B Tadnuuie 15.

Ta6muia 15 — Borpocs! (3amaun) s sK3aMeHa

Ne i/ [lepeuens BompocoB (3a1a4) sl IK3aMeHa Kon
WHJIMKaTOpa
1 [ToHsiTHE MUKPOTIPOLIECCOPHON CUCTEMBI ITK-1.B.1
Krnaccuueckas apxurekrypa 9BM I1K-1.3.1
3 OCHOBHBIE KOMIIOHEHTBI APXUTEKTYPbl MUKPOIIPOILIECCOPOB: ITK-1.3.1




perucTpsl ¥ GOpMHPOBAHUE apeca

4 OCHOBHBIE KOMIIOHEHTBI apPXUTEKTYPbl MUKPOIIPOLIECCOPOB: IK-1.3.1
AJIY u daaru pe3ynbTaTOB BBITOJTHEHUS KOMAH bl

5 Apxutektypa MII: pon Heiimana, rapBapackas I1K-1.3.1

6 Apxurektypa MII: CISC, RISC I1K-1.3.1

7 Komanas! Mukpornpoueccopa: BUAbl KOMaH/, TPUHIIHIIBI IIK-1.¥ .2
BBITIOJTHEHUS] KOMaH ][

8 AJnipecanusi onepaHioB B KOMaHAaX MUKpOIpolieccopa IIK-1.Y.2

9 KoMaHnpl IEpechUIKH U 3arpy3KH IIK-1.Y.2

10 Koman el npupaiiieHui U CIBUTOB I1IK-1.V .2

11 Apu(MeTHKO-TIOTHUECKHE KOMaHIbI IIK-1.Y.2

12 Koman bl BeTBiIeHUH 1 niepexoa0B. Opranuzaius HUKIOB I1IK-1.V .2

13 Opranu3zanus BbI30Ba NOAIPOrpaMM IIK-1.Y .2

14 OCHOBHBIE CBEJICHHS O 3aIOMHHAIOIINX YCTPOMCTBAX - [IK-1.B.1
MHUKpOCXEMax NaMsITH

15 Tunel [13Y u ux ocobennoctu; npumeHenue 113y I1K-1.B.1

16 I13Y EEPROM u Flash I1K-1.3.1

17 Tunbet O3Y u ux ocodennoctu; npuMeHenune O3Y I1K-1.3.1

18 Cratuueckoe O3Y (SRAM) I1K-1.3.1

19 Junamuueckoe O3Y (DRAM) IK-1.3.1

20 3anoMHUHAIOIIKUE YCTPOMCTBA: yBeInYeHue paspsaHoctu ciosa | [IK-1.B.1
JAHHBIX ¥ EeMKOCTH aMsTH

21 CrekoBas namsaTh I1K-1.3.1

22 [IpepriBanusi B MUKpPOIIPOIIECCOPAX ITK-1.3.1

23 IIporpaMMupoBaHne HHCTPYKLIUH MUKPOIIPOLIECCOPA; IK-1.3.1
AccemOnep

24 Opnokpuctansubiii MIT KPS80BMS80: apxurekrypa, IIK-1.B.1
perucTpsl o0IIero Ha3HAuYCHUs

25 Opnnokpucranbubiii MII Atmegal28: apxurexrypa, ocHoBHble | IIK-1.B.1
PETUCTphI

26 MuxkpoxonTtposuiep cepuu AVR: tunsl BHyTpenHeit namsatu u | [IK-1.B.1
UX 0COOEHHOCTHU

27 Onnoxpucransubiii MIIL: ocobennoctu pabotsl ¢ BHyTpenneit | I1K-1.B.1
EEPROM-nawmsiTeio

28 OnnokpuctansHbii MIT Atmegal28: mopThl BBOJa-BhIBOJIA T1K-1.3.1

29 CxeMOTexHHKa [IEHTPAJIIbHOTO IIPOLECCOpa. I1K-1.3.1

30 BbydepHbie perucTpoi-3a1enky u mMyuHABIE HOPMHPOBATEITU ITK-1.3.1

31 Cxemotexnuka noakitodenus [13Y/O3Y. [Nonkmouenue IK-1.3.1
MHTEP(DENCHBIX CXEeM

32 CxeMOTexHHMKa KaHaJIa IPSIMOT0 JOCTYyMNa K NaMsATH I1K-1.3.1

33 CxeMOTeXHHMKA y3JIa annapaTHOIO MPEepPhIBAHUS ITK-1.3.1

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabieHsl B Tadbuuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3ama4) amns 3adera / qudd. 3ayera p—

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

[lepedenr TeM I KypCOBOTO IMPOCKTHPOBAHUS/BBIIIOJHEHUS KYpCOBOW pPabOTHI
MpEJICTaBJICHEI B Ta0wmie 17.




Tabmuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

Ne o/ [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
3 KYpPCOBOM pabOThI

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocsl  [u1si  1IpOBEIEHHS IMPOMEXYTOYHOM arTecTaluvy B BHJE TECTUPOBAHUSA
MpeICTaBICHBI B Ta0mie 18.

Tabmuia 18 — [IpumepHsIii mepedeHs BOIPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeyeHsb BOIIPOCOB IS TECTOB
MHIMKATOpa

Y4eOHBIM MJIAHOM HE TPELYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIMX JSTanmbl (OpPMUPOBAHHUS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOMMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluy 00y4aroImuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHud 0J1sd 06yqa}oumxc;1 10 OCBOCHUIO JUCIUITIIMHBI

11.1. Meronnyeckue yka3zaHusl s OOyYalOIIMXCS IO OCBOEHHUIO JICKIIMOHHOTO
MaTepuaa .

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oOKoe U sCHOE HU3JI0oKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMHM B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JjeM AUCHMIUIMHBI, METOJO0B HAay4YHOTO [IO3HaHUS, HOBEHIINX
JTOCTHKEHUH HaydyHOU MBICTH. B yueOHOM mporiecce JICKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpPraHM3aIMOHHYI0O U MHPOpMAMOHHYIO (GyHKIUU. JIEKIHs pacKphIBaeT MOHATHIHBIN anmapaT
KOHKpPETHOW oOnacTu 3HaHUSA, €€ MpOOJEMBI, JaeT IENbHOE MPECTABICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUTITMHAMU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIUMHUCS JICKIIHOHHOTO MaTepHaa;

— TIOJy4YyeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIETAETCS 1IEIEBOM YCTAHOBKOM K KaX10i KOHKPETHOH TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NpO(EeCcCCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOUMOTO /TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIONy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha ONMKANIINE TOIbL;

— HAY4YUTbCSl METOAMYECKH 00padaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTH U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
dopmynHupoBKax);

— TOJy4YeHHe TOYHOI'O NOHWMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.




JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalMed CIaugoB U
UCIOJIb30BAaHUEM PA3JaTOYHOrO MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCHUIUINHE.

11.2. Meronuveckue yka3aHus Ui OOy4aroIIMXCs IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboT oOyyaromMHCcs IOJKEeH YIrIyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKW, OBJAJETh COBPEMEHHOW METOJUKON U TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH 00Yy4arolerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-MPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTopHBIX pabOT OO0ydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpeNensieMoil y4eOHbIM IUTAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIIUM pelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HABBIKOB HCCIENOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE W JETalu3allisl TEOPETHMUYECKUX 3HAHHWM, MOJYYEHHBIX Ha
JCKIHSIX;

—  TOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBHONM  pabOTBI ¢ JIaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue U TpeOOBAaHHUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH Marepwall, a TakkKe TOJydduTh Y MPenoIaBaTels
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe OH OyAeT BBHIIOTHATH B TPOIECCe MPOBEICHUS
nabopaTopHO PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

bnaHk TUTYNBHOTO JHCTa OTYETa O JIabopaTopHO paboTe pacrmonoxkeH Ha caiite I'YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder gomxkeH ObITH OGOPMIICH IO TpaBUIAM
0 OpMIICHHS TEKCTOBBIX JTOKYMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

TpeboBanus k oopMIICHHUIO OTYETA O JaOOPaTOPHOH paboTe

Otyer o nabopaTopHO pPabOTEe MODKEH COAEp)KaTh CBEICHHS, WILIIOCTPHUPYIOIINE
BBITIOJIHEHHE CTYJACHTOM Ja0opaTOpHOil paboThl: 1enb paboThl, OMUCAHUE JIAOOPATOPHOU
YCTaHOBKH, MHIMBHIyaIbHOE 3a/IaHHE, MTPOIIECC BHIITOJHEHUS pabOTHI, Pe3y/IbTaThl U3MEPEHNUH,
HEOOXOIMMBIE PacUeThl, BBIBOJIBI.

11.3. MeTtonuueckne yka3aHUs ISl OOYyYarOIIMXCS 10 TMPOXO0XKICHUIO CaMOCTOATEILHON
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITENIPHOW pabOThI, 00yJarONTUiCs BHITIOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opMme OO0ydeHHus, caMOCTOsITeNIbHass paboTa MOKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (hopMuUpyercs
nenecooOpa3Hoe IMIaHUPOBaHUE Paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIIeUYMBaET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYdYEHHsS, TIOMOTAeT TIOJYYHUTh HABBIKK TOBBIIICHHS
po(hecCHOHALHOTO YPOBHHI.



MeToauvyeckuMl ~ MaTepualaMH,  HANPaBISIIONIMMH  CAMOCTOSITENIBHYIO — paboTy
00ydJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHILINHE;

— METOJMYCCKUE YKa3aHUs IO BBINOJHECHUIO KOHTPOJIBHBIX PaboT (/11 00ydJaronuXcs
1o 3a049HOU (popme oOydeHHs).

11.4. Metonuueckne YyKa3zaHWUs MJis OOYYalOUIUXCS 1O TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJIb KayecTBa 3HAHMM
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C ILIEJbI0 OLEHMBAHUSA XO/Ja OCBOCHHUS
JTUCIUIIAHBI.

Texymuil KOHTPOJb YCIIEBAEMOCTH OCYILIECTBIISIETCS B TEUYEHUE BCErO CEMECTpa
(cemecTpoB) Ha JTAOOPATOPHBIX 3AHATHSAX MO HECKOJIBKUM KPUTEPHSIM:

- KOJIMYECTBO JIADOPATOPHBIX pabOT, KOTOPOE CTYJACHT YCHEN BBIMOJIHUTh U 3alIUTHTH
KaK B OTBEJICHHBIE JJISl 3TOT0 KaJeHIapHble CPOKH, TaK U B TEUYCHHE CEMECTPa B LIEJIOM;

- TeMIT U Ka4eCTBO BBLIMIOJHEHHsI TAOOPATOPHBIX PabOT, T.K. YCIENIHOE BBHITIOJHEHHE
71a00paTOpHBIX PabOT CTYACHTOM BO3MOXHO TIPU COOTBETCTBYIOUIEM OCBOCHHUU TEKYLIETO
JICKIIMOHHOTO U MPEIBIIYIIETO JIA0OPATOPHOTO MaTepHaa;

- OLCHKH, IOJYYEHHBIE CTYJEHTOM IO pe3yJbTaTy 3alllUThl KaXAOW JiabopaTopHOU
paboThI.

Ucnons3yemas B 'Y AIl monynpHO-peiiTuHTOBas cucteMa (cM. [Tonoxenue «O Tekymiem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuatommxcs mo
mporpamMmbl  Beiciiero ooOpaszoBaHusi» u Ilonoxkenune «O MOIYIBHO-PEHTHHTOBOM CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0XKJIEHUS TEKYLIEro KOHTPOJIS YCIEBAEMOCTH (B CEMECTpe) U
MPOXOXKACHUS TMPOMEKYTOUHOW arTecTanmu (ceccusi). bamibl, oTBeneHHbIE Ha paboOTy B
CEMeCTpe, HAYMCISAIOTCA 3a IOCEIHICHHE JIEKIMOHHBIX 3aHSITHA M BBINOJHEHHE W 3allUTy
71ab0paTOPHBIX paboT, MPUUYEM KOJIMYECTBO OAJUIOB 3aBUCUT OT OLICHKH, IMOJYYCHHOH 3a 3aIIHuTy
KaXJ101 TabopaTopHO paboThl. [loaTOMY HTOTOBAs OIEHKA MOXKET OBITh HIDKE TIOJIYYCHHOU Ha
MPOMEXKYTOUYHOW aTTecTallud TpH CHa0bIX W/ MW HEMOJHBIX BBIMOJHEHUM U 3alllUTe
1abopaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.5. MeTtonuueckne ykazaHUs I 00YYarONMIUXCS IO MPOXOKACHUIO MTPOMEKYTOUHOM
arrecraluu.

[IpomexyTouHas  arTectauus  OOydYalOIIUXCS  MpeAycCMaTpUBAaeT  OIICHUBAHHE
MMPOMCIKYTOUHBIX U OKOHYATCJIIbHBIX PE3YyJIbTATOB 06yqu1/151 10 JUCHUIIJINHE. Ona BKIIIOYAET B
ceost:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCS B IpOLECCe
N3YUCHUA Bcel JUCHUIIIIMHBI UJINM €€ 4aCTHU, HABBIKOB CaMOCTOSITEIbHOM pa60TbI, CHOCO6HOCTI/I
NPUMEHATh WX JJIA pEHIeHUs NPaKTUYECKHX 3aJad. OK3aMEH MPOBOJMUTCS B MEPHOJI
HK3aMEHALMOHHON CEeCCHUU M 3aBEPIIAETCS ATTECTALIMOHHOW OLIEHKOM «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHO.

DK3aMeH MPOBOAMTCS MO OmieTaM Ha OCHOBE BONPOCOB W3 Tabia.15 u mpemycMaTpuBaeT
poBepKY cHOPMUPOBAHHOCTH BCEX 3aJaHHBIX MHAUKATOPOB KOMIETeHIUH («3HaTh», «Y METhY,
«Bnanetby). buner cocTout u3 Tpex BOMpPOCOB.



JIuct BHEceHUs! H3MEHEHUH B pabouyio MporpamMmy JAUCHUTLINHBI
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