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AHHOTaNINA

JuctummmHa «MUKpPOPOIIeCCOpHAas TEXHUKA» BXOIUT B 00Pa30BATEIBHYIO MPOTPaMMy
BBICIIETO ~ O0Opa3oBaHWs 110  HANpaBICHUIO  MOATOTOBKHM/  crnenuanbHocTH  12.03.02
«OnroTexHuKa» HanpapleHHOCTH «ONTHKO-3IEKTPOHHBIE TMPUOOPBI U CUCTEMBI». JluciuminHa
peanmu3yetcs kadeapoit «No22y.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIONINX KOMIIETCHITHIA:

[IK-1 «CnocobHocTh K (GOPMHUPOBAHHIO TEXHUYECKMX TPeOOBaHMM U 3aJaHUN Ha
MPOCKTUPOBAHUE M KOHCTPYUPOBAHUE ONTHUYECKUX U ONTHKO- AJIEKTPOHHBIX MPUOOPOB,
KOMILJIEKCOB M UX COCTABHBIX YacTeil»

[MIK-2 «Crnoco0HOCTh K MaTeMaTHYECKOMY MOJICTHPOBAHUIO TMPOIECCOB M OOBEKTOB
ONTOTEXHUKH U UX MCCIEAOBAaHUIO Ha 06a3e mpo(dhecCHOHANBHBIX MaKETOB aBTOMAaTU3HUPOBAHHOTO
MIPOCKTUPOBAHUS U CAMOCTOSATEIHHO pa3pabOTaHHBIX TPOTPAMMHBIX MTPOJTYKTOB)

ConepxaHue JOUCHUILIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IPUHLUIIOM
MOCTPOCHUS U PAOOTHI OCHOBHBIX IUCKPETHBIX MU(PPOBBIX JIEMEHTOB, HA3HAYCHUEM, METOIaMH,
peraeMbpIMH 3aJa4aMHU, IIPUHLIMIIOM JEHCTBUS U IOCTPOCHUSI MUKPOIIPOLECCOPHBIX YCTPOUCTB C
TOYKM 3pPEHUS] HCIOJB30BAHUS WX B PA3JIMYHBIX OTPACISIX HAYKH M TEXHHKH, a TaKKe
HaIlpaBJICHUs Pa3BUTHUSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB.

[IpenogaBanue AUCHUILIMHBI TPEIyCMATPUBACT CICIyIOMHE (OPMBI OpraHU3AINH
y4eOHOro Mpoliecca: JEeKIIH, J1a0opaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4ar0IIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBIsieT 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE
1.1. Ilensto mpenogaBaHus AUCHUILTUHBI ABISETCS (OPMUPOBAHUE Y CTYIEHTOB 3HAHUMA
MPUHIIMIIOB TIOCTPOEHUS M XapaKTEPUCTUK COBPEMEHHBIX IU(POBBIX YCTPOUCTB,
MUKPOINPOLIECCOPHBIX CUCTEM U BBIYMCIUTENIBHBIX YCTPOMUCTB, SBIAIOLIMXCS OCHOBOM AJIs
MOCTPOCHUST YCTPOMCTB LU(pPOBOM 00pabOTKM CHUTHAJIOB, YCTPOMCTB HU(POBOrO
YIOpaBICHUS PaJIUOTEXHUYECKUX, PAJUOAIEKTPOHHBIX CHCTEM, a TaKKE€ ONTHYECKHUX

CHCTCM.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  ydYaCTHHUKaAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbpTare nm3yueHHs NUCHMIUIMHBI OOyYaroIuiics IOJDKEH 0o0iajarh CieqyouMH
KOMIIETCHIIMSIMU HJT WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kox u HaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
KOMIIETCHINH KOMIICTECHIINH KOMITETEHIIMH
[IK-1./.1 aHanu3upyeT U onpeaesieT
TpeOOBaHUs K apamMeTpam, IpeaAbsBIseMble K
TK-1 Cnoco6rocts k| P P PaM, TP
pa3pabaTbIiBaeMOil ONTOTEXHUKE, ONTUYECKUM U
(hOopMHUPOBAHHIO
OIITUKO-3JIEKTPOHHBIM IIPUOOPaM U KOMIUIEKCaM
TEXHUYECKUX
. C YYETOM M3BECTHBIX IKCIEPUMEHTAIbHBIX U
TpeOoBaHUH U
o TEOPETUYECKUX PE3yJIbTaTOB
3a/laHui Ha
[IK-1./1.2 onpenensietr, KOPPEKTUPYET U
[TpodeccrnonanbHble | MPOEKTUPOBAHUE U
00OCHOBBIBAET TEXHUYECKOE 3a/1aHUE B YACTU
KOMITETEHINH KOHCTPYUpPOBaHUE
IIPOEKTHO-KOHCTPYKTOPCKUX XapaKTEPUCTUK
ONTUYECKUX U
0JIOKOB U Y3JIOB ONITUYECKHUX U ONTUKO-
OINTHUKO- 3JIEKTPOHHBIX
JEKTPOHHBIX IPUOOPOB
npubopoB,
IIK-1.J1.3 ocymecTBIIsSIeT IOMCK U aHATIN3
KOMIUIEKCOB U UX N
. Hay4YHO-TEXHUYECKON MHpOpMaIH,
COCTaBHBIX HacTel
OTEYECTBEHHOT'O U 3apyOeKHOTO OIIbITA,
paboTaet ¢ 6azaMu JTAaHHBIX
ITK-2 CriocobHOCTSH K
[IK-2.J1.1 pa3zpabaTbIBaeT aaropuTMbl U
MaTeMaTH4eCKOMY
peanu3yer MaTeMaTHYeCKUE U KOMITbIOTEPHbIE
MOJIEJTUPOBAHUIO .
HPOTIECCOB 1 MOJIETTM MOJIEJIMPOBAHUS ONTHYECKUX SIBJICHUM
Og’beKTOB Ha SI3bIKE BBICOKOT'O YPOBHS C HCIIOJIb30BAHUEM
00BEKTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHH
ONITOTEXHUKH U MX
[1K-2./1.2 pa3pabatbIBaeT, peanusyeT u
HCCIJIEJOBAaHMIO Ha o
MIPUMEHSIET B MPO(ecCrOHaIbHOM 1eATeNbHOCTH
[Tpodeccuonanpubie | 0aze
pa3IUYHbIC YUCIIEHHBIE METO/IbI, B TOM YHUCIIE
KOMIIETEHIINH npodeccuoHaIbHbBIX
HAKETOR pealn30BaHHbIE B TOTOBBIX OMOIMOTEKAX IpU
pelIeHNH KOHKPETHBIX ONTHYECKHUX 33124
aBTOMATH3UPOBAHHOTO
[TIK-2./1.3 pa3zpabaTsiBacT OUOIMOTEKH U
HPOCKTHPOBAHILL H MOJIIPOTpaMMBbI (MaKpOChl) JUIsS PELICHUS
CaMOCTOSITENILHO porp P p
Pa3IUYHbIX 3a/1a4 IPOESKTUPOBAHUS U
pa3pabOTaHHBIX
KOHCTPYHUPOBAHUS, UCCIIEAOBAHUS U KOHTPOJIS
IPOTPaMMHBIX
OTNITOTEXHUKH
IPOAYKTOB




2. Mecro nucuurumHbl B cTpykType OI1

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPY U3YyYEHUH CIICAYIOUIMX JUCLUILINH:

— «MaremaTHkay,

— «Hudopmarukay,

— «DNEKTPOHUKAY,

— «PanmorexHu4YecKue ey U CUTHAIIBDY.

3HaHus, NOJYYEHHbIE IPU M3YYEHHUU MaTepuaya JaHHOW IUCLMILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUeHHUE, TAaK U MOTYT UCIIOIB30BATHCS MPU U3YUCHUH IPYTHX JTUCIHUILIINH:

— «OnT0-31EKTPOHHBIE TPUOOPHD»,

— «IIpoexTrpoBaHue a3epHBIX CUCTEM,

— «OnTHYECKUE CUCTEMBI CBSI3U.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpaMm) MPEeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh AUCIUILITUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexuu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (yac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (dac) 31 31
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.**)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 10 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmmia 3 — Pa3nensl, TEMbI TUCHUTUIAHBI, UX TPYJ0EMKOCTh

Pa3nessl, TeMBI TUCITATIIIMHEI Jexunn | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Pasznen 1. 8 4 4
Pasznen 2. 8 6 4
Paznen 3. 6 12 4
Pasnen 4. 6 4 10




Paznen 5. 6 8 9
HUroro B cemectpe: 34 34 31
Utoro 34 0 34 0 31

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3eiioB ¥ TeM JICKIIMOHHBIX 3aHITHH MIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep pa3znena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUI

1.OcHOBHBIE
[OHSATUSA

Jlexmus 1.

BBenenne B MHKponpoleccopHyro TexHuky. HMcropus wu
NIEPCIIEKTUBBI Pa3BUTHUS HAIPABICHUS IMCLHUIUIMHBIL.

Jlexknus 2.

[onsarue undpoBoro curuasa, ABOUYHOTO KOJUPOBAHUS.

Jlexnus 3.

[IpencraBieHre OTPULATENIBHBIX M BELIECTBEHHBIX 4YHUCENI B
U(GPOBON TEXHUKE.

Jlexuus 4.

OrneMeHTapHble JIOTUYECKHE (QYHKLUMU M 3JIEMEHThl. byieBbl
(GYHKIMM OJHOTO U JBYX apryMEHTOB. AKCHOMBI U 3aKOHBI ajureOpbl
JIOTHKHU.

2. OyHKIIMOHAIBHBIE
1 poBbie OJIOKU

Jleknus 5.

Jlornyeckast omepamus 4 djaeMeHT "Hckimodaromee MJIA".
KomOunanmonssie ycTpoiicTBa: mupparop, IPUOPUTETHBIN muUpparTop,
nerudpaTop.

Jlexuus 6.

KoMb6unanmonusie YCTpOWCTBA: MYJIbTUILIEKCOP,
JEMYJIbTUILIEKCOP.

Jlexuus 7.

Tpurrepst: RS, D, JK, T. ACMHXpOHHBIII TpUTTEp, CUHXPOHHBIH
TPUITEP CO CTAaTUYECKMM M C JUHAMHUYECKUM  YIIPaBJICHUEM.
JIByXCTyneHUYaThlii TpUrTep. ACHHXPOHHBIE BXOJBl CHHXPOHHOTO
TpUrTepa.

Jlexums 8.

[locnenoBarenbHOCTHBIE YCTPOWCTBA: MApaUICNIbHBIA PETUCTD,
PETHCTp CHIBHUIa, YHHUBEPCATBHBIA PETHCTP; JIBOWYHBIA CUCTYHK.
HampaBnenue cuera, CMHTE3 JABOMYHOIO CYETUYHMKA C IPOU3BOJIBHBIM
Kod(urmenTom nepecuera. ACHHXPOHHBIN M CHHXPOHHBIA CYETYHK.

3. [TamsaTe B
MHUKPOIPOIIECCOPHBIX
CUCTEMAX

Jlexuus 9.

3arnoMUHalOUE YCTPOHCTBA: OCHOBHBIE TAPAMETPHI, THIIBL.
EnunHel u3Mepenus u ctanaapThl 0003HaUEHUSI EMKOCTH
3aroMUHaroNIero ycrpoicra. [IpuHIUIbI GyHKIMOHUPOBAHHUSL.

Jlexuus 10.

[TocTosiHHBIE 3aIOMUHAIOIINE YCTPOMCTBA. Y IPOIIEHHAs CTPYKTYypa
BHyTpeHHel apxutektypsl. ROM, PROM, EPROM, EEPROM, Flash-
IaMATh, TBEPAOTENIbHBIE HaKoUTEnU SSD.

Jlexums 11.

OneparuBHbBIE 3aiOMUHAIONME ycTpoiicTBa. Ctatnueckoe O3V,
nuHamuueckoe O3Y. MynbsrumnnexkcupoBanue aapecos O3Y.
VYBenuueHue pa3psaIHOCTH CJIOB MaMSATH U €eMKOCTH IaMSITH. HEMOJIHas
nemudpanus agpeca. Kom-namsth npoueccopa.




4. BrimonHeHue
WHCTPYKIUH
MHUKPOIIPOIIECCOPOM

Jlexuus 12.

OO6mume cBepeHust 0 MUKporporieccopax. CTpyKTypa U IPUHITAT
paboThl MUKPOIPOLIECCOPHBIX CUCTEM. THITBI MUKPOIIPOLIECCOPHBIX
cucTteM. ApXUTEKTYpbl ajipecanuu namsati pon Helimana u
["apBapackast; apxutekTypbl Habopa koman CISC u RISC

Jlexkmua 13.

Cucrema KomMaH1 MUKpoIpolieccopa. MeTozs! aapecaiuy 1aHHbIX.
CrekoBas aMsTh.

Jlexknusg 14.

Komanzp! nepenaun ynpasiaeHus, KOMaHbl BEI30Ba
noanporpamMm. THITEI TpepBIBAaHUN U aITOPUTM 00PaOOTKU MPEPHIBAaHHIA.
[Tpsimoii noctyn k namatu. IIporpaMmmupoBaHne MUKPOIIPOLIECCOPOB,
s3bIK AccemMOuiep

5. PaGora ¢ maMAaTeI0
u niepudepuci

Jleknua 15

[IpepsiBaHust B MUKPOIIPOLIECCOPHBIX CUCTEMAX Ha MpUMEpe
MUKpOKOHTpoJiiepa cemeiictBa AVR. CriocoObl mpephIBaHUT.
Opranu3zanus naMsTH IPOrpaMM U KOHPUTYPAITMOHHBIE PETHCTPHI
00pabOTKH PEephIBAHUM.

Jlexknus 16

Pe3unenTtHas namsaTh MUKpOKOHTposiepa. CTpyKTypa agpecanuu
staeex O3Y. I13Y Flash u EEPROM. ITopthl BBO1a-BBIBOIA

Jlexknusa 17

Wntepodeiice nepenaun ganusix. UART, SPI, 12C. USB u BuTas
napa.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEEHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U MX TPYIOEMKOCTb

Ne
No TeMbl MPaKTUYECKUX . | TpynoemkocTs, | pa3aena
. @DopMbI TPAKTUUECKUX 3aHATUH
/1 3aHATHH (dac) TUCIIHIT
JIVHBI
Y4eOHBIM MIaHOM HE MPEaYyCMOTPEHO
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B TA0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHAITHS U UX TPYJIOEMKOCTh
Ne
No TpyaoeMKocThb aznena
HaunmenoBanue nabopatopHbix paboT Py » | PasA
n/m (uac) JUCLIATT
JUHBI
Cemectp 5
1. HccnenoBanue JIOTHUECKHUX DIIEMEHTOB 4 1
2. | UccrnenoBanne KOMOMHAITMOHHBIX YCTPOWCTB 3 2
3. | UccnenoBanue mocineaoBaTeIbHOCTHBIX YCTPOWCTB 3 2
4, UccnenoBanmne mexann3zMa 00pabOTKH KOMaH]T B 4 3
mukponpoueccope KP580BM80




5. | UccnenoBanue apuMeTUKO-TOTHUECKUX YCTPONUCTB 4 3

(AJLY)

6. | UccrnenoBanue GpyHKIIMOHUPOBAHUS MUKPOKOHTPOJIIEPA 4 3
AVR 1pu BeINoJHEHNUN aprU(PMETHUECKUX OTICPAITAIA

7. | UccrnenoBanue GpyHKIMOHUPOBAHUS MUKPOKOHTPOJIIEPA 4 4
cemerictBa AVR nipu oOpanieHnu K naMsTu

8. | UccrnenoBanue BBINOIHEHUS IPOTPaMMbl 00pabOTKH 4 5)

MaCCHBOB Pa3MEIIEHHBIX BO BHEIITHEH MaMsTH
KOHTpoJuiepa cemeiictea AVR

9. | UccnenoBanue MmexaHu3Ma 00paOOTKU MPEPHIBAHKUH B 4 5
MUKpOKOHTpoJuiepe cemerictBa AVR

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJITAHOM HE PEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel caMmocTosiTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNNbHOW PabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 5,
Bua camocrositensHOM paboThI
qac yac
1 2 3
H3ydeHue TeopeTH4ecKoro MmaTepuania 21 21
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10 10
ycrneBaemoctu (TKYVY)
Jomamnee 3amganue (13)
KonTpossHbie paboThl 3a04HnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU
atrecrauuu (ITA)
Bceero: 31 31

5. [lepeuyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMmUXCsl 0 JUCIUIUIMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3aHUN
[lepedyeHb MeYaTHBIX U SJICKTPOHHBIX YUeOHBIX M3IaHUI MPUBEEH B TaOIHUIE 8.
Tabnuua 8— IlepeyeHpb MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

HIndp/ KomaectBo 3K3eMIuIsipoB B
URL apec bubnuorpaduueckas ccpiika oubnmorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILISIPOB)
621.38 OCHOBBI MUKPODJICKTPOHUKH U
C 50 MHUKPOIIPOLIECCOPHON TexHUKH [TekcT] : 14
yuebHoe nocobue / 0. A. Cmuphos, C. B.

8




Coxkomnos, E. B. Tutos. - 2-¢ u3a., ucnp. -
CIIO. : Jlans, 2013. - 496 c.

004
1175

[{udpoBsie yCTpoiicTBa | METOIUYECKHE
yKa3aHUS K BBITOJIHEHUIO JTa00PaTOPHBIX
pabot / C.-ITerep0. Troc. yH-T a3pOKOCM.
npudopoctpoenus ; coct.: }0. B. bakmieena,
K. K. Tomuyk. - Cankr-IlerepOypr : U31-Bo
['VAIL 2019. - 47 c.

004(075)
C92

CxeMOTeXHHKa  DJIEKTPOHHBIX CHCTEM:
[Hudposeie ycrpoiictBa [Teker] : ydyeOHUK /
B. 1. boiiko, A. H. I'ypxuii, B. f1. XKylikoB u
ap. - CII6. : BXB - IletepOypr, 2004. - 497
C.: puc., Tabn. - bubauorp.: ¢. 493 - 496 (56
Ha3B.). - ISBN 5-94157-466-5

25

681.3 K 17

Kana6ekos, Bennamun ApiakoBuy.
[Hudposbie yCTpoOiicTBa u
MUKpOIpoLecCOpHble cucTteMbl [TekcT]
y4eOHUK  JJI1  CPEOHUX  CHEIUAIbHBIX
Y4IeOHBIX 3aBeJIeHUH CBSI3H o
cnenuaneHoctaM 2004, 2005, 2006 / Bb.
A .KanabekoB. - 2-¢ u3j., nepepad. u Jaom. -
M. : T'opsiuas nunus - Temekom, 2000. -
336¢.: puc., tabm. — (CnenuasbHOCTH IS
TeXHUKYMOB). — bubmuorp.: ¢. 334 (9 Ha3B). —
ISBN 5-93517-008-6

21

621.38 K
17

Kanamnukos, B. Y. Dnekrponnka u
MUKpoIpoleccopHas TexHuka [Teker] :
yuebnuk / B. 1. Kanamnukos, C. B.
Hedenos. - M. : Akanemus, 2012. - 268 c. :
ui. - (Beicee mpodeccronanbHoe
obpazoBanue) (bakanaspuar). - 3ari.

0071. : [Ipubopoctpoenue. - bubnuorp.: c. 364
- 365 (23 nas3B.). - ISBN 978-5-7695-8797-9

25

004.4 M59

MuxkponpoueccopHbie cuctemsl [Tekcr] :
yuebHoe nocobue / E. K. Anekcanapos, P. U.
I'pymBnnkwuii, M. C. Kynpusinos u np.; Pen.
. B. Ily3ankos. - CII6. : [Tonrutexnuka,
2002. — 935 c. : puc. - bubnuorp.: c. 930 (25
Ha3B.) . - ISBN 5-7325-0516-4

004 C92

CxeMOTeXHHUKA JEKTPOHHBIX CHCTEM:
MuKpOnpoIeccopsl  MEKPOKOHTPOJIEPHI
[Tekcr] : yue6nuk / B. U. boiiko, A. H.
I'ypxuit, B. 5. XKyiikos u ap. - CII0. : BXB -
[TetepOypr, 2004. - 453 c. : puc., Tabm. -
bubnworp.: c. 445 - 448. -IlpenM. ykas.: c.
449 - 453. - ISBN 5-94157-467-3

004(075)
V27

VYrpromos, Esrennii [1aBnosuu. Ludposas
CXeMOTexHHUKa : yuebHoe nocodue / E. I1.
YrpromoB. - 2-¢ u3j., nepepad. 1 mom. - CII6.
: BXB - [TerepOypr, 2007. - 782 c. : puc. -
bubnwmorp.: c. 761 - 766. -IIpeam. ykas.: c.
767 - 782. - ISBN 5-94157-397-9 : 179.10 p.

74
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- ISBN 978-5-94157-397-4

004.4 Y97 | Vaiikepau, [Ix. @. [IpoekTupoBanme 9
UPPOBBIX YCTPOUCTB [ TEKCT : DIEKTPOHHBIH
pecypc] : [Vueonuk]. T. 1/ k. @.
Vaiikepanu; [lep. ¢ anrn. E. B. Boponos, A. JI.
Jlapun. - IIporp. - M. : IToctmapkert, 2002. -
543 c. : puc. + 1 351. ont. auck (CD-ROM). -
(bubnmroTeka COBpeMEHHOMN AJICKTPOHHKH ). -
Cuctem. Tpebosanust: [Ipua. :CD-ROM-4X.

7. IlepedeHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens JEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL agpec HaumenoBanue

He npenycmoTpeno

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIb3yEeMOTO TMPH OCYLIECTBICHUU
00pa30BaTeNIbHOTO Mpolecca MO AUCLHUIINHE.
[lepedeHp UCTIONB3yEMOT0 POTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeuenbr WCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTraBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | JlekimoHHas ayiuTOpUs

2 | JJaboparopus 22-08

10. OI_ICHOLIHBIC cpeacTBa Ajisd MPpOBCACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalun
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10.1. CoctaB OICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOH aTTeCTaIlluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
OK3aMeHAMOHHbBIE OMJICTHI;

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0YyYaloUMMHCSA MPUMEHsETCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas mpuBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIMM JIOKQJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyJaromuiicss TIyOOKO W BCECTOPOHHE YCBOHJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, 'paMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONupasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOH JEATCIBHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIeIIUAIN3UPOBAHHBIX IIOHSITUH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHUYECKOM IIPUMEHEHHHM 3HAHUI
HaIlpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE ITOJI0KEHUS;

— 3aTpyJiHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«YHAOBJICTBOPUTCIIEHO»
(GauTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJIUPYET BBIBOJOB M O0OOIICHHIA.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 33/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.
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Tabmuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

Non/m | Ilepeuens BorpocoB (3amay) ais 3auera / audd. 3adera

1 [onsarue mudpoBoro curnana. Juckperuszanus no BpeMeHu. Ksanropanue no
YPOBHIO

2 [To3uMOHHBIE CUCTEMBI CUUCIICHUS

3 [IpencraBnenue E)TpI/II_[aTeJIbHBIX qrcell B IBOMYHOM KOJIE: MPSMOi, 0OpaTHBIH,
JIOTIOTHUTETIbHBINA KO

4 [IpencraBieHue BEMIECTBEHHBIX YUCEN B IBOMYHOM KoJie: (hopMaT ¢ PUKCUPOBAHHOM
3arsIToi, popMar ¢ TIaBaroIIeH 3armsTol

5 ba3oBble toruyeckue onepamnyy U 3IeMEHThI; Ta0JIuila UCTUHHOCTH

6 AKCHOMBI U OCHOBHBIE 3aKOHBI aJIF€OpBI JIOTUKU

7 Uckmrouaromee UJIHN, uckmouaromiee MJIM-HE

8 [Mudpatop, nemmdparop

9 [Mudpatop: cxema, TabnKIIa UICTUHHOCTH; IPUOPUTETHBIN MU PPATOP; TPUMEPHI
IPUMCHCHUS

10 MyIbTHIIIEKCOD, AEMYJIBTUILIEKCOP

11 MynbpTUILIEKCODP: cXeMa; MpUMepbl IPUMEHEHHS, BKII0Yas peann3aliio JOTHYECKUX
byHKIMA

12 JleMynbTHILIEKCOD: cXxema, TabJinila UCTUHHOCTH, CXOJICTBO ¢ AemudpaTopom

13 RS-, D-, JK-, T-tpurrepsl

14 RS-tpurrep: acuHXpOHHBINA, CHHXPOHHBIH CO CTATUYECKUM U C TUHAMUYECKUM
yIpaBlIeHUEM

15 D-tpurrep. McnonszoBanue D-Tpurrepa B kauecTBe cueTHoro T-Tpurrepa.
ACHHXPOHHBIE BXOJIbI TPUTTEPA

16 [TapannensHbIii PETUCTP U PETUCTP CABUTA

17 JIBOWYHBII cYETYHK MPSAMOTO U 0OpaTHOTO cyeTa

18 CdeTyuk: CHHTE3 CYETUMKA C MPOU3BOJILHBIM KOA((PHUITMEHTOM mepecyeTa

19 OCHOBHBIE CBEJIEHUS O 3aIIOMUHAIOIIUX YCTPOHUCTBAX - MUKpPOCXEMaxX MaMsITH

20 Tunet [13Y u ux ocobennoctn; npumenenue [13Y

21 [13Y EEPROM u Flash

22 Tunst O3V u ux ocobeHHocTy; npumenenune O3Y

23 Cratnueckoe O3Y (SRAM)

24 Junamuueckoe O3Y (DRAM)

o5 3aroMMHaIOIIME YCTPOHCTBA: yBETMUEHUE Pa3psIHOCTH CJI0BA JAHHBIX U EMKOCTH
aMsITH

26 CTpyKTypa MUKPOIPOLIECCOPHON CUCTEMBI

27 BryTpeHHME perucTpbl MUKpOIIpoLeccopa

28 Apxutektypa MII: ¢on Helimana, rapBapackas

29 Apxutekrypa MII: CISC, RISC

30 AJipecalyst OrepanioB B KOMaHIaX MUKPOIPOLECCOPa

31 CrekoBasi naMATh
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32 Komanas! Mukporipolieccopa: Buibl KOMaH/, TPUHIIMIIBI BHITOJIHEHUS KOMaH]1
33 BrinonHeHne KoMaH1 MUKPOIIPOIIECCopa: YCIOBHBIN, 0€3yCIOBHBIN MEPEX0/I; BHI30B
MOJMPOrpaMM
34 [IpeppiBanms B MUKpOIIpOIIECCOpPaXx
35 [IporpammupoBanue HHCTPYKIUN MUKpoOIpolieccopa; Accemoiep
36 Onnoxpuctansabiii MIT KP580BMS80: apxurekTypa, perucTpbl 0011ero Ha3HauyeHus
37 Opnnokpucranbbiii MIT Atmegal28: apxuTekTypa, OCHOBHBIE PETUCTPBI
38 .
MuxkpoxkonTtposuiep cepuu AVR: TUIbI BHyTpeHHEH NaMsITH U UX 0COOEHHOCTH
39 . .
Opnokpucranphbiii MIIL: ocobennoctu padbotsl ¢ BHyTpeHHedh EEPROM-niamMsThI0
40 OnnokpuctanbHbli MIT Atmegal28: mopThl BBO/Ia-BhIBOJAA

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) st 3a4dera / qudd. 3adera

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOI pabOThI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BIITOIHEHHS
B KypcoBOH paboThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mipoBeleHUsST TIPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tadnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne n/mn [IpuMepHBIil IepedeHb BOIIPOCOB ISl TECTOB

He npenxycmotpeHo

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMNE  TPOIEIyphl  OIICHUBAHHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTanmbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJIbHBIX HOpPMaTUBHBIX akTax [YAIIL, pernaMeHTHpyOmUX MOPSIAOK W IMPOUEAYPY
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4aromuXcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTAHBI
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11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAa4Y€HHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKOe W SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
paMKax AMCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO [O3HAHUS, HOBEHIINX
JTIOCTYDKCHUH HAay4yHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBITOJHSIET METOI0JI0THYECKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOpMaIMoHHYIO (GyHKIMU. JIEKIus pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTh 3HaHUs, €€ mpoOJeMbl, JacT IEIbHOE MPEJCTaBICHUE O IAWCIUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

ILnanupyeMble pe3yJbTaThl IIPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MaTEPHAa;

— TIOJy4YEHUE COBPEMCHHBIX, IICJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUHM, YpPOBEHBb
KOTOPBIX OINPECIISICTCS IeJICBOM YCTAaHOBKOW K Ka)KJI0H KOHKPETHON TEME;

— TIOJIyY€HHE OTMbITa TBOPUYECKOW pabOThl COBMECTHO C MPEIoaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAadecTB, JIIOOBH K TpeAMETYy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIILHON paboThI;

— TIONy4YeHUE 3HAHUW O COBPEMECHHOM YypPOBHE DPAa3BUTUS HAYKH W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS Ha OJIMKAWUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHbIE MBICTU U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  PA3JIMYHBIX
bopMynupoBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKIIMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIMeld CIalIoB W
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuaja IpU IPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHECHHSI OTICIBHBIX TEMATHK I10 JTUCIUTIINHE.

CTpyKTypa IpeaoCTaBACHM JEKIIMOHHOI0 MaTepHaa:

- U3JI0)KCHUE OCHOBHBIX TCOPETHUECKUX BOIPOCOB B PAMKaX PacCMaTPUBAEMOU TEMBI,

- COIIPOBOXK/IEHNE MYJIbTUMEANHHBIM MaTEPUAJIOM;

- OTCBUIKM K TPHMEHCHUI0O MATepPHAIOB pPAcCMATPUBAEMOW TEMBI B J1aOOPATOPHBIX
paborax;

- BBIBOJIBI M 0000IIIEHNE U3JI0KEHHOTO MaTepuaa;

- OTBETHI Ha BOSHUKAIOIIUE Y CTYJCHTOB BOIPOCHI MO TEME JICKIIHH.

11.2. Meroauueckue yka3aHus A OOy4aroIMXcs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMHcs JOJKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIMOHHON XapaKTEpPUCTHKONW 0OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTeil U KOHTPOJIbHBIX MEPOTIPUATHH.

Boinonnenue nabopaTopHbIX padOT 0O0yHarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEAYIOMNX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBJIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JAHHOW JUCIUIUTNHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alUsl TEOPETHMUYECKHX 3HAHHWM, MOJTY4YEeHHBIX Ha
JEKIHSX;

— ToJlyueHHe HOBOM MH(OpMAINH 110 N3y4aeMON AUCIUILIMHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ Ja00OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.
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3agaHue ¥ TpeOOBaHHUA K IPOBEACHHMIO JJA0OPATOPHEBIX padoT

Ilepen  BeImonHEeHWEM  Ja0OpaTOPHBIX  pabOT  CTYAEGHT  JOJMKEH  U3YyYHTh
COOTBETCTBYIOIIIMKA TCOPSTHUYSCKUH MaTepHall, a TaKXkKe IMOJYYUTh Yy IIpPernojaaBareis
WHAUBUAYyAIbHOE 3aJaHWe, KOTOpoe OH OyAeT BBHIIOTHATH B TPOIECCe IMPOBEICHUS
nabopaTopHO pabOTHI.

Crpykrypa u opma otyera o 1abopaTopHOU paboTe
brnank TUTYIRHOTO JIHCTA OTYETa O JTabopaTopHOU paboTe pacmonoxeH Ha caiite ['YAII
http://guap.ru/guap/standart/titl_main.shtml

TpeboBanusa K 0OPMIICHHIO OTYETA O Ja00PATOPHOM padboTe

Otuer o maboparopHOil paboOTe MOIKEH COACpPkKATh CBEICHUS, HIUTFOCTPUPYIOIINE
BBITNIOJIHCHUE CTYACHTOM JIa0OpaTOpHOW padoTh: Ieidb pabOThI, ONMHCAHHE JIAOOPATOPHOM
YCTaHOBKH, WHANBUAYyATbHOE 3aJaHHE, TIPOIECC BBITIOJHEHUSI pa0OThI, PE3yJIbTaThl U3MEPEHUH,
HEOOXOIUMBIC PACUECTHI, BHIBOIBI.

11.3. Metoauueckue yKa3aHus sl 0OYYaroIIUXCs MO MPOXO0KACHUIO CAMOCTOATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

Jiis oOywarommxcsi 1Mo 3a09HON (opMe OOyYCHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBIIONTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMEeHHU, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHUs
¥ HaBBIKM B YCBOGHHU WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUM
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTraeT NOJYyYUTh HAaBBIKA TOBBIIICHUS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MetoauueckumMi ~ MaTepuaiamMH,  HAMNpaBISIONIMMH  CaMOCTOSITENIBHYIO  paboTy
00yJarOUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCITUILIHHE;

— METOJAMYECKHE yKa3aHHs MO BBHIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Meroauueckue ykazaHus JUIsi OOy4arOIIMXCS MO MPOXOXKJEHHIO TEKYILEero
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLUATIIINHBI.

Texkylmui KOHTPOJIb OCYILECTBIIACTCS IIyTEM IMCBMEHHOIO OIPOCa CTYIAEHTOB IIOCIE
OKOHYAaHMUS W3JI0KEHHsI OYEpPEJHOTO pasjesia AUCHUIUIMHBL. Pe3ynpTaThl TEKyIIEro KOHTPOJISA
YCIIEBAEMOCTH YYMTBIBAKOTCS HA MPOMEKYTOUYHOM aTTECTAllMU KaK JOIMOJHUTEIbHBIN KPUTEPUIA
(GhOopMHUPOBaHHS UTOTOBOM aTTECTAIIMOHHON OIICHKHU.

11.5. Meroauyeckue ykazaHusi AJisi 0OOyYaroONIUXCs MO MPOXO0XKICHHUIO TTPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOy4alOIUXCS  TMPEAyCMaTpUBAaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHWHM, TOJYYCHHBIX OOYydYaloIMMCS B TIpOIEcCe
W3Yy4YeHUs BCEH AUCITUTUIMHBI MJIM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIFHOM paOOThI, CIIOCOOHOCTH
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NPUMEHSTh MX JUIS PEHICHUsS NPAKTUYECKUX 3aJay. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM U 3aBEpIIAeTCs aTTEeCTAMOHHOM OLEHKOW «OTIUYHOY,
«XOPOILIOY, «YIOBIECTBOPUTEIHHOY, «HEYJOBIETBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOyYaIOIIUMCS B XO/€ U3yUYCHUS
y4eOHOM TUCUUIUIMHBI B LIEJIOM UJIM MIPOMEXYTOUHas (10 OKOHYaHUU CEMECTpa) OLIeHKa 3HaHUMN
00yyJaroumMcs Mo OTJEIbHBIM pa3jesiaM AUCIUIUIMHBI C aTTECTAI[MOHHOW OLIEHKOM «3a4TeHO»
WIH «HE 3a4TEHOY.

— auddepeHunpoBaHHbIl 3auyeT — 3T0 ¢dopMa ONEHKUM 3HAHWM, MOJYyYEHHBIX
00yyYarouMMcs Mpy U3yYeHUH JUCLHMILIUHBI, PU BBITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATEIbCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIUYHOY, «XOPOLIOY, KYIOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IpPH MPOBEICHUU IMPOMEKYTOUHOM aTTeCTalMl OCYLIECTBIIETCS B
cooTBeTcTBUU ¢ TpeboBanusMu [lonoxenuit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUYHOU aTTecTaruu ctyaeHToB ['YAII, oOydaromuxcsi Mo mporpamMMbl BBICHIETO
oOpazoBanusi» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboTh

ctynentoB B 'Y AID.
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Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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