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AHHOTaNINA

JuctumumHa « MEKpOIpOLIeCCOPHAs TEXHUKa» BXOAUT B 00pa30BaTENbHYIO MPOrpaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenuanbHocT 12.03.05 «Jla3epHas TexHMKa W Jla3epHbIE TEXHOJOTMMW) HAIPABIEHHOCTU
«JIazepHas TeXHHUKA U JIa3epHBIC TEXHOJOTUMY. JlucIUIUIHA peanusyercs kKapeapon «Ne22y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUMX KOMITETECHIIHHA:

[IK-2 «CnocobeHn k pa3paboTKe TEXHOJIOTMYECKUX IPOLIECCOB COOPKU M FOCTHPOBKHU
TUIOBBIX CHUCTEM, MpPHUOOPOB, Y3JIOB W JeTajei Ja3epHOM TEXHHUKH, Ja3epHBIX OITHUKO-
3JIEKTPOHHBIX MPUOOPOB U CUCTEM»

I1K-3 «Cnocoben k pa3paboTKe TEXHOJIOIMYECKHX MPOLIECCOB KOHTPOJIS MEXaHUUECKUX,
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX OJIOKOB, y3JIOB U 3JIEMEHTOB THIIOBBIX CHCTEM MpPHOOPOB,
Ja3epHON TEXHUKH, Ja3ePHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM»

CopepxaHue AUCHMILUIUHBI OXBaThIBAET KPYr BOIMPOCOB, CBS3aHHBIX C MPUHIUIIOM
JEMCTBUSL U TIOCTPOCHUSI MUKPOIIPOIIECCOPHBIX YCTPOUCTB € TOYKH 3PEHUS UCIIOIB30BAHUS HX B
pa3IMYHBIX OTPAClAX HAYKH U TEXHUKHU, a TAaK)KE HAMPABICHUs Pa3BUTHS MUKPOIPOLIECCOPHBIX
YCTPOMCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKIHH, 1a00paTopHbIe padOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJIAFOIIETOCH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTalus B popMe dK3aMeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Lens auctuminHbl - GOPMHPOBAHUE 3HAHUN TIO0 BOIPOCAM, CBSI3AHHBIM C MPHUHITAIIOM
JIEUCTBUS U TIOCTPOEHUSI MUKPOTIPOLECCOPHBIX YCTPOUCTB C TOUKH 3PEHUS UCIIOIB30BAHUS UX B
Pa3IMYHBIX OTPACAX HAYKH M TEXHUKH, a TAaK)KE HAIPABJICHHUS Pa3BUTHS MUKPOIIPOIIECCOPHBIX

YCTPOMCTB.

1.2. JQucumminHa

BXOOHUT B

CoCTaB

yactd, (QopMHUpyeMOW  y4aCTHUKaMH

00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICILIETO 00pa3oBaHus (panee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPBI X JIOCTHXKEHUS MPUBEICHBI B

tabsune 1.
Tabnuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI
Kareropus (rpynna) Kon n Kon v HanMeHOBaHNE HHIUKATOPA JOCTUKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIIH KOMIIETEeHIIUU
KOMIICTECHIINH
[IK-2.Y.1 ymeTp aHaM3upoBaTh TEXHUUECKHE
TpeOOBaHUs, IPeIbIABIIEMbIE K
[1K-2 Criocoben P > TP
pa3pabaTbIBaeMbIM ONTHYECKUM y3J1aM U
pa3paboTKe
3JIEMEHTaM JIa3epHbIX IPUOOPOB U CUCTEM;
TEXHOJIOTMYECKHUX
pacCcYUTHIBATH JOMYCKH HA KOHCTPYKTHBHBIE
IPOLIECCOB COOPKU U .
JIEMEHTHI ONTUYECKUX AETalIed U y3JIbl
IOCTHPOBKH THUITOBBIX
[TpodeccuonanbHble KpETUICHUSI; BRIOUPATh METO/ COOPKH U
CUCTEM, ITPHUOOPOB, o .
KOMIIETEHIINH S70B H neTanei IOCTUPOBKH Y3JIOB U JIeTallel J1Ja3epHOIl TEXHUKU U
y 5 MPUOOPOB, peaTu3yeMbIi Ha CTaHIAPTHOMN
Ja3epHON TEXHUKH, -
3JIEMEHTHOI 0a3e; onpenensiTh, GopMyIupoBaTh U
Ja3epHbIX ONTHKO-
000CHOBBIBaTh TPeOOBaHUS K COOpKE U
AIIEKTPOHHBIX . .
IOCTUPOBKE Y3JIOB M JIeTaJIe JIa3€pHOM TEXHUKU U
puOOpPOB U CUCTEM
puOOPOB; NPUMEHSTH NH()OPMALIMOHHBIE
PECYPCBHI M TEXHOJIOTUU
ITK-3 CnocobeH k
pa3paboTke
TEXHOJIOTMYECKHUX
nporeccoB koutpouis | [TK-3.3.1 3HaTh 21eMeHTHYIO 6a3y,
MEXaHUYECKUX, HCIIOJIb3YEMYIO B U3/IENINAX JIA3EPHOU TEXHUKH;
ONTUYECKUX U o0I111e MPUHIIMIIBI, TPABUJIA U METO/IBI
OINTHUKO- KOHCTPYUPOBAHUS Ja3€PHBIX ONTHKO-
[TpodeccronanbHbIe pyIp p
AIIEKTPOHHBIX AJIEKTPOHHBIX TPHUOOPOB; OCHOBBI TEOPUU
KOMITETEHITHH

0JIOKOB, y3JI0B U
HJIEMEHTOB THIIOBBIX
CUCTEM NpUOOPOB,
Ja3epHON TEXHUKH,
Ja3epHBIX ONTHKO-
AIIEKTPOHHBIX
MPUOOPOB M CUCTEM

TOYHOCTHU Y HAZAEKHOCTH ONTHYECKUX PUOOPOB;
OCHOBBI ONITUYECKUX U3MEPEHUI; METO/IbI
JIa3epHBIX U3MEPEHUI; METOIbI PAOOTHI C HAYYHO-
TEXHUYECKOH JTUTEPATypPOU

2. Mecro nucuumumHbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IPY U3YYEHHUHN CIICTYIONINX TUCIUTUINH:
— «udopmartukay,




— «Marematukay (Bce pa3iens)

— «DIEeKTPOHUKAY,

— «PagmoTexHUYECKHUE 1IETI ¥ CUTHAIIBDY,
— «I{udposas 00pabOTKa CUTHAIOBY.

3HaHUs, TOJYYCHHbIC TPU HM3YYCHUU MaTepuaya JaHHOW JWCIMILIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK ¥ MOTYT HCIIOIh30BATHCS MPU U3yUYCHUU IPYTUX TUCIUILINH:

— «JlazepHBIEe CUCTEMBI JIOKAIIUU U HABUTAITUN,

— «OnTu4eckue CUCTEMBbl CBSI3W», a TAaKXKE TPH  BHINOJHCHHH  BBITYCKHON
KBATH(UKAITMOHHON PabOTHI.

3. O0BeM U TPYJOEMKOCTh AUCITUTLTHHBI
Hannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaMm) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCLUILIUHBI

TpyaoemkocTs o
Bun yueGHOM paboThI Bcero cemecTpam
No5
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuyeckoi no020moeKu 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (dac) 31 31
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, Hudd. 3au, OK3. OK3.
OK3.*%*)

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3/ieiaM | BUAaM 3aHATHN.
Paznensbl, TeMBl AUCHUTIINHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, UX TPYJI0EMKOCTh

PaSZLeJ’IBI TEMbI JUCHUITIITUHBI .HGKLII/II/I I13 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pasnen 1. OcHOBHBIE TOHSITUA 6 6
Pasnen 2. Brinmonnenne koMaHg 8 11 7
MHKPOIPOLIECCOPOM
Pa3znen 3. ITamsaTh B MUKPOITPOLIECCOPHBIX 6 4 6
CHUCTEMaxX
Paznen 4. PaboTta ¢ mamsThio U iepudepueit 8 8 6




Paznen 5. CxemoTexHHUECKHE PELLICHUS 6 11 5

MHKPOIIPOIIECCOPHBIX CUCTEM

Hroro B cemecTpe: 34 34 31
Htoro 34 0 34 0 31

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

0o0ydJaloIMMHUCS  OMNpEeNeJeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pazaena

Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

Pazpen 1.
OCHOBHBIE TOHATHUA

Jlekusg 1.

BBenenue B MUKpOIIPOLIECCOPHYIO TEXHUKY. McTopus u
NIEPCIIEKTUBBI PA3BUTHS.

Jlexuus 2.

Knaccugukanus komana, kiaaccuueckas apxurekrypa OBM.
Jlexmwmst 3.

OcHOBHBIE KOMIIOHEHTBI apPXUTEKTYPbl MUKPOIIPOLIECCOPOB.

Paznen 2.
Brlnonsenne KOMaHg
MHUKPOIIPOIIECCOPOM

Jlexuus 4.

OcHoBHbIe popmaTtbl koMaHa. CriocoObl ajpecanyy.
Jlexuus 5.

Komanas!l nepeceuiku u 3arpy3ku. KoManasl npupaiieHuil u
CIBUTOB.

Jlexmus 6.

Apudmernko-nornyeckue komanipl. Knaccupukanus n
dopmartsl

koMang AJIY.

Jlexkmga 7.

Komanzp! BeTBieHMH 1 iepexo1oB. Opranu3aiusi HUKIOB.
KoMaHp! BbI30Ba OANPOTrPaMM.

Paznen 3.
ITamsaTs B
MHKPOTPOLIECCOPHBIX
cucTeMax

Jlexmus 8.

3armoMHHAIONINE YCTPOHCTBA: OCHOBHBIE TAPAMETPHI, THIIHI.
EnuHuis usMepeHust ¥ CTanaapThl 0003HAYEHHUS EMKOCTH
3aroMuHaroniero ycrpoicraa. [IpuHIunsl GyHKIMOHUPOBAHHUS.
Jlekng 9.

[TocTosiHHBIE 3aITOMUHAIOIINE YCTPOICTBA. YTIPOIIEHHAs
CTPYKTypa BHyTpeHHel apxurektypel. ROM, PROM, EPROM,
EEPROM, Flash-mamsth, TBepoTenbHbie HakomuTenu SSD.
Jlexmg 10.

OnepartuBHble 3an10MHUHaONME yeTpoiicTBa. Ctatnueckoe O3V,
nuHamuyeckoe O3Y. MynbrumekcupoBanue aapecoB O3Y.
YBenuueHue pa3psAAHOCTH CIIOB MaMATH U €MKOCTH MaMSATH.
HenoHas aemudpanus agpeca. Kamr-nmamsite mporeccopa.

Paznen 4.
Pabora ¢ maMaTeIO U
nepudepueit

Jlexmms 11

[IpepwiBaHmsI B MEKPOITPOIIECCOPHBIX CHCTEMaX Ha MPUMeEpe
MUKpOKOHTpoJiepa cemeiictBa AVR. CriocoObI mpephIBaHUT.
Opranuzanys namsTé IporpaMM M KOH(UTYpaLMOHHBIE
PErUCTPbl 00PaOOTKH MPEPhIBAHUM.




Jlexmus 12

Pe3unenTtHas namsaTh MUKpOKOHTpoIiepa. CTpyKTypa
aapecaruu staeek O3Y. [13Y, Flash u EEPROM. TlopTel BBOA-
BBIBOJIA

Jlexmus 13

Nurepdeticet nepenaun ganaeix. UART, SPI, 12C. USB u Butas
napa.

Jlexug 14

@opMUpPOBaHUE CUTHAIOB C LIMPOTHO-UMITYJILCHON
moayssiueii. Marepdeiic Join Test Action Group (JTAG)

Paznexn 5.
CxeMOTeEXHUYECKUE
penieHust

MHUKPOIIPOLIECCOPHBIX CUCTEM

Jlexmus 15

CxeMOTexXHMKa HEeHTpaIbHOro npoueccopa. ['eneparopsl
TaKTOBBIX UMITYJLCOB. BydepHbie perucTphI-3alienku U IIMHHBIC
dhopmupoBaTey.

Jlexmus 16

Cxemorexnuka noakarouenusa [13Y/O3Y. I[Nogxmrouenne
UHTEP(PENCHBIX CXEM.

Jlexiug 17

[Toaxmrouenue cucTeMHbIX ycrporcTs. Kanan npsmoro ngocryna
K MaMSITH. Y3€l annapaTHoro NpepbIBaHMUsl.

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

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 aHux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MIPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBECHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HanmeHnoBaH#e 1a00paTOpHBIX padboT TpynoeMKoCTb, | MPakTHHIECKOR | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 5
1 | HUccnenoBanue MexaHu3ma oOpabOTKU 3 3 2
KoMaHJ1 B Mukpomnporneccope KP5S80BM8&0
2 | UccnenoBanue apupMETUKO-IIOTHYECKUX 4 4 2
ycTpoiicts (AJIY)
3 | UccnenoBanue GyHKIIMOHUPOBAHUS 4 4 2
MHKpOKOHTposuiepa AVR npu BeIOJHEHUN
apu(METHYECKUX ONepanuit
4 | UccnenoBanne pyHKITMOHUPOBAHMS 4 4 3
MHUKpOKOHTpoJuiepa cemerictea AVR npu




oOpalieHru K naMsiTi

5 | UccnenoBanue MexaHuzma o0paboTKH 4 4 4
IIPEPBIBAHUI B MUKPOKOHTPOJUIEPE
ceMmetictBa AVR

6 | ®opMupoBaHHE CUTHAIOB C IIUPOTHO- 4 4 4
UMIYJILCHON MOAYJISIIUEN
7 | UccnenoBanue yCTpOMCTB BBOJ1a-BbIBOJIA 4 4 )

JUCKPETHBIX CUTHAJIOB B IIPOLIECCOPHBIX
CUCTEMAx yIpaBJICHUs

8 | Uccnenoanue pesunentaoro AL 4 4 5
MUKPOKOHTpOJLIEpa
9 | UccnenoBanue CriocoO0OB MOIKIJIFOYEHUS 3 3 5

CpCACTB MHAMKAIIUU

Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl camocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabmuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 5,
Bua camocrositensHOM paboTh

qac qac

1 2 3
M3yueHne TeopeTuyecKoro Marepuasia 15 15
nucuurnHel (TO)
Kypcosoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI'3)
Beimonuenue pedepara (P)
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10 10

ycneBaemoctu (TKYVY)

Jomamtaee 3amanue (/13)

KonTponbubie pabotel 3a04uHNKOB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
6 6
atrectrauuu (ITA)

Bcero: 31 31

5. Ilepedyenn yueOHO-METOUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHo-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUHA
[lepedyeHp MeUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komraecto
Hludp/ HK3EMILIIPOB B
URL azpec bubnmorpaduueckas ccpiika SUOIIOTEKE
(KpoMe 271EeKTPOHHBIX




9K3EMIUIIPOB)

004 (075)
v27

Yrpromos, EBrenmii [TaBnoBuuy.
[udposast cxemoTexHUKa : yuyeOHOE mocodue /
E. I1. YrpromoB. - 2-e u3a., nepepad. u mom. -
CIIG. : BXB - ITerepbypr, 2005. - 800 c. : puc.
- bubmwmorp.: c. 761 - 766. -IIpeam. ykas.: c.
767 - 782. - ISBN 5-94157-397-9

13

URL.:
https://e.lanbook.com/
book/98005 —
Pexxum goctyna: st
aBTOPU3.
OJIL30BaTEe/CH.

bynaroB, B. H. MukponpoueccopHas
TEXHHKA. CxeMoTexHUKa u
mporpaMmmupoBaHue : yueonoe mocoowue / B. H.
bymnaros, O. B. XynopoxkoB. — OpeHOypr :
ory, 2016. — 376 c. — ISBN 978-5-7410-
1443-1. — Texker : 3nekTpoHHBIM //  JlaHb
AIIEKTPOHHO-OMOIMOTEYHAsL CUCTEMA.

Hudpoas  cxemoTexHUKA [ DIEKTPOHHBIN
pecypc] @ METOOMYECKHE  yKazaHud K
BBITIOJIHEHUIO ~ J1abOpaTOpHBIX  paboTr ¢
npuMenenueM smyisitopoB [t CIIO]. 4. 1/
C.-Ilerepo. roc. YH-T a’POKOCM.
npudopoctpoenus ; coct.: 1. S. Kacnun, H. I1.
Tpymmna, J. . KymukoB. - DOnexTpoH.
TexkcToBbIe fAaH. - CII6. : U3n-so I'YAII, 2014.
- 37 c. -Cucrem. tpeboBanus: ACROBAT
READER 5.X. - 3ars. ¢ Tutya. 9kpana. - b. 1.

Hudpoas  cxemoTexHUKA [ DIEKTPOHHBIH
pecypc] METOAMYECKHE  yKa3aHUS 10
MPOBECHUIO  JAOOpaTOpHBIX  pabor ¢
npuMeHeHneM smynsTopoB [ CIIO]. u. 2/
C.-Ilerepo. roc. YH-T a’POKOCM.
npubopoctpoenus ; coct.: . A. Kacrun, H. IT.
Tpymmna, J[. . KymukoB. - DOnexTpoH.
tekcToBble AaH. - CII6. : U3a-Bo I'YAIIL 2015.
- 55 c¢. -Cucrem. tpeboBanus: ACROBAT
READER 5.X. - 3ars. ¢ TuTYyJ. 3KpaHa. - b. 11.

004
O 42

®deHora, Bnagumup Hukonaesnu.

[TpoekTrpoBaHue MHUKPOTPOIIECCOPHBIX
cucteM [Texkcr] y4eOHO-METOIMIECKOE
nocobue / B. H. ®enora, B. B. Ilepmok ; C.-
[Terepo. roc. YH-T a’POKOCM.
npubopoctpoenus. - CII6. : Uzn-Bo T'YAIL,
2008. - 95 c. : Tabxn. - bubmmorp.: c. 78 (21
Ha3B.). - ISBN 978-5-8088-0323-7

113

EBctudees A.B. MukpokonTpomiepst AVR
cemeiicta Classic ¢pupmer ATMEL
[DnexTpoHHBI pecypc]. — Pexum gocryna:
https://e.lanbook.com/book/61005#book _name.
— BXO0J1 CBOOOTHBIN. SI3BIK PYCCKHIA.

004.3
E 26

EBctudeen, A. B. MHKPOKOHTpOIIEPHI
AVR cewmeiictBa Tiny u Mega dupmer ATMEL
/ A. B. EBctudees. - 2-e¢ uzn. - M. : JOIADKA-
XXI, 2005. - 560 c. : Tabn., rpad. - (MupoBas
anekTpoHuka). - Ipenm. ykas.: ¢. 554 - 558. -




ISBN 5-94120-099-4

Hccnenosanue MeXaHH3Ma 00paboTku
MPEPHIBAHAIA B MUKPOKOHTPOJUIEPE CEeMEHCTBA
AVR : [ OnektpoHHbId  pecypc]

METOJMYECKUE YKa3aHWs K BBINOJHECHUIO
nabopartopHoi pabotsl / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoenust ; coct. K. K.
ToMuyk. - DJIEKTpOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : M3n-Bo I'VAIIL, 2020. - 29 c. -
Cuctem. tpeboBanus: ACROBAT READER
5.X. - 3ari. ¢ TUTYJL. 3KpaHa. - b. 11.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHHUKAIMOHHOU ceTr «MIHTepHeT»

URL aapec HaumenoBanue
https://kit-e.ru KommnonenTs! u TexHonoruu. Cait xypHaia
https://www.soel.ru CoBpeMeHHas AIeKTpOHUKA. JKypHaul JJis CIeUaTUCTOB
https://www.jtag.com | Odurnanbusiii caiit JTAG — TexHoIOTHIA

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 o0OecCHeueHHs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHp ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabmmuite 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (Tipu HEOOXOMMOCTH )




1 | JlexuuoHHas MyJIbTUMEANIHAS Ay AUTOPHUS

JlaGopaTopust HPPOBOK CXEMOTEXHUKH 22-08

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 3K3aMCHY

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIMI OOYYalOUIMMHCS MPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKajma ~ MOMAYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTypHl,
TECHO MPUBS3BIBACT YCBOCHHBIE HAYYHBIC MOJOXKEHUS C MPAKTUYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MIOHITHA.

COTIIMYHO»
GavTCHO»

— o0yuJaroIuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO H
M0 CYILIECTBY WU3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEbHOCTHIO
HallpaBJICHUS;

— apTyYMEHTUPYET HAy4YHBIE MMOJI0KEHHUS;

— JIeJIaeT BBIBOALI B 00OOIICHHS;

— BIAJEET CUCTEMON CIICHHAIM3HPOBAHHBIX HOHSITHH.

«XOpOoLIO»
GavTCHO»

— 00yyJarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY H3JaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;

— MCTIBITBIBACT 3aTPYJHEHHsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUUN
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHOOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
Matepuana,

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— WCIIBITHIBACT TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,

— He GOpMYITUPYET BHIBOAOB U 0000IIECHHIA.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bomnpocs! (3amaun) nms s5Kk3ameHa npecTaBiieHbl B Tadnuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon
Ne i/t [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa HHIKATOPA

1 [ToHsITHE MUKPOIPOLIECCOPHON CHCTEMBI I1K-2.V.1

2 Kinaccuueckast apxurekrypa 9BM [IK-2.y¥.1

3 OCHOBHBIE KOMIIOHEHTBI apXUTEKTYPbl MUKPOIIPOLIECCOPOB: [IK-2.V.1
perucTpsl ¥ GOpMHUpPOBAHUE apeca

4 OCHOBHbBIE KOMIIOHEHTBI apPXUTEKTYPbl MUKPOIIPOLIECCOPOB! [IK-2.V.1
AJIY u dbaaru pe3yabTaToOB BHINOJHEHUS KOMAH IbI

S Apxutektypa MII: ¢on Helimana, rapBapackas [IK-2.V.1

6 Apxurexrypa MII: CISC, RISC [IK-2.V¥.1

v Komanns! Mukponpoueccopa: BUibl KOMaH/I, IPUHIUIIBI [IK-2.V.1
BBINOJIHEHUS] KOMaH]{

8 AJpecaliusi onepaHIoB B KOMaH1ax MUKpPOIpolieccopa IK-2.V¥.1

9 Koman bl nepechbUIKy U 3arpy3Ku [IK-2.V¥.1

10 Koman bl mpupaiiieHui U CJIBUTOB IIK-2.V.1

11 ApudmMeTrKo-10rHuecKrue KOMaH Ibl [K-2.V.1

12 Koman bl BeTBiieHUH U niepexoaoB. Opranusaius HUKIOB IIK-2.V.1

13 Opranu3zaiiys BbI30Ba NOAIPOrpaMM [IK-2.V.1

14 OCHOBHbBIE CBEACHUS O 3alIOMUHAIOLIUX YCTPOMCTBAX - T11K-3.3.1
MHUKpOCXEMax MaMsATu

15 Tunsl [13Y u ux ocobennoctu; npumenenue [13Y [1K-3.3.1

16 [13Y EEPROM u Flash I1K-3.3.1

17 Tunst O3V u ux ocobenHocty; npuMmenenue O3Y [IK-3.3.1

18 Craruueckoe O3Y (SRAM) ITK-3.3.1

19 Junamuueckoe O3Y (DRAM) [IK-3.3.1

20 3arnoMUHAIOLIUE YCTPONCTBA: yBeIuUeHue paspsaaHoctu ciosa | [1K-3.3.1
JTAHHBIX ¥ eMKOCTH aMSITH

21 CrekoBasi naMsTh I1K-3.3.1

22 [IpepsIBaHKs B MUKpOIIpoOLIECCOPaX I1K-3.3.1

23 [IporpamMMupoBaHye HHCTPYKIIMHA MUKPOIIPOLIECCOPA; [IK-3.3.1
Accembiep

24 Onnokpuctanbubiii MIT KPS80BMS8O0: apxurextypa, [IK-3.3.1
PErucTphl 00IIEer0 Ha3HAYCHHSI

o5 Opnnoxpucransasiii MIT Atmegal28: apxurektypa, ocHoBHble | [1K-3.3.1
pPETUCTPBI

26 MukpokonTtpoiep cepun AVR: tunel BHyTpennen namatu u | [1K-3.3.1
UX 0COOEHHOCTH

27 Onnokpuctanbubiii MIIL: oco6enHocTu padotsl ¢ BHyTpennen | [1K-3.3.1
EEPROM-namsiThI0

28 Opnokpuctanbhbiii MIT Atmegal28: mopTsl BBOAA-BBIBOIA [IK-3.3.1

29 CxeMOTeXHHKa IEHTPAITHHOTO MPOIECcopa. I1K-3.3.1

30 BydepHbie perucTpbl-3alliesKi U IUHHbIE (OPMUPOBATENN I1K-3.3.1

31 Cxemorexnuka noaxiarouennsa [13VY/03Y. [ToakiroueHue T1K-3.3.1
uHTEepEHCHBIX CXeM

32 CxeMOTeXHHMKa KaHaJIa MPSIMOTO JOCTYIA K MaMsITH I1K-3.3.1

33 CxeMOTexXHHKa y3J1a allapaTHOrO NPEPbIBaHUS IIK-3.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrasieHs! B Tabnuie 16.




Ta6mmia 16 — Boripocs! (3amaun) nis 3aveta / audd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3anav) s 3ayera / qnudd. 3adera
p p (3ana9) 1 aupd VHIUKATOPa

Y4eOHBIM [JIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM It KypcOBOTO TPOEKTHUPOBAHUS/BBHIIOIHEHHUS KYpPCOBOH pabOTHI
MpeICTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

No 11/ [TpuMepHBIii TepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeleHUsST TPOMEXKYTOYHOW aTTECTalli B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuIe 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
MHAMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He mpeaycMmotrpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JdTanbl (OPMUPOBAHMUS KOMIETEHIMM, coaepxarcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSANOK MU MPOLEAYDPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIIUTLIUHBI

11.1. MeTtonuueckre yka3zaHus s OOyYaroIIMXCS 10 OCBOCHUIO JIEKIIMOHHOTO
MaTepuania.

OcCHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuajga — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe W sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHMS, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUWHBINA ammapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOIM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOaBaTeIeM;

— pa3BuUTHE NPOPECCHOHANBHO-JENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSTENILHON paOoTHI,




— T[OJIyueHHE 3HAaHUW O COBPEMEHHOM YpOBHE pa3BUTHUS HAyKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuduThCsl METOIUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJOXKEHHs, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSTH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIy4eHHE TOYHOT'O NIOHUMAaHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHA.

JIeKIMOHHBI MaTepHal MOXET CONPOBOXKIATHCS JEMOHCTpAllel CIaloB |
UCTIOJIb30BAaHUEM DA3aTOYHOTO MaTepuajia MpH TPOBEAECHUM KOPOTKHX JTUCKycCHl 00
0COOCHHOCTSIX IPUMEHEHHS OTAEIBHBIX TEMATHK 110 JUCLIUILIHHE.

11.2. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabor

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs [OJKEH YINIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUM C KBAJIM(UKALMOHHONH XapaKTEpPUCTHKONW 0OO0yYaroIerocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacuyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITU.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIMMCS SBIJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil yueOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TpUOOpEeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SIBIEHUNH UM OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKIHSIX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3yYaeMOW JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00OpaTOpHBIM
000py10BaHUEM U TPUOOPaAMHU.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Ilepen  BbIOoNHEHHWEM  J1a0OpaTOPHBIX  pabOT  CTYAEHT  JOJKEH  U3YYUTh
COOTBETCTBYIOIIMI TEOpPETHYECKUH MaTepuall, a TakXkKe TMOIy4YuTh Yy MpenojaBaTens
UHAMBHUAyalbHOE 3aJaHHe, KOTOpoe OH OyAeT BBINOJHATE B TPOIECCE IMPOBEIEHUS
nabopaTopHOil paboTHI.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

brnank tutynpHOTO JIMCTa OTUETa O JTabopaTOopHOM paboTe pacmosioxkeH Ha caite ['YAIL
http://guap.ru/guap/standart/titl_main.shtml. Otuer nomkeH ObITH OdOpMIIEH MO MpaBHIaAM
0 OpMIICHHS TEKCTOBBIX JJOKyMeHTOB B coorBeTcTBHU ¢ 'OCT 7.32-2017.

TpebGoBanust kK 0popMIIEHHIO OTYETA O JTabOpPaTOPHOU paboTe

Otuer o mabGoparopHOil paboTe MOIKEH COAEpk aTh CBEIEHUS, HWIUTFOCTPUPYIOIINE
BBITIOJIHEHHE CTYJIEHTOM J1abopaTopHOil paboThI: 1enbh pabOThI, OMUCAaHWE JAOOPATOPHOU
YCTaHOBKH, WHANBUAYyAIbHOE 3aJaHHE, TPOIECC BBHITOTHEHUS paOOThI, pe3yabTaThl U3MEPECHHUIA,
H606XOHI/IMI)IG pacucThl, BBIBOABI.

11.3. Mertoauyeckue ykazaHus JUIsi OOYYaIOIIUXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOJIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOTO
y4YacTH.

Jns oOyyaromuxcs 1Mo 3aoyHOd (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTy.



B mporiecce BBITTOTHEHUS CaMOCTOSITEBLHOM paboOTHI, y O0ydaromerocs (GopMHUpyeTCs
nenecooOpasHoe mIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMBIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTaeT TNOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHCHHIO KOHTPOJIBHBIX PabOT (U1 00yJaroIuxcs
10 3a049HOU (popme oOydeHMS).

11.4. Meroauueckue ykazaHus JUIsi OOy4arOIIMXCsl IO HPOXOXKICHHUIO TEKYyILEero
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATpPHUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluXxcsl, OCYLIECTBIIEMOTO B TEUYECHUE CEMECTPa C ILIEJIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUIAHBI.

Texymuii KOHTPOJb YCIEBAaEMOCTH OCYIIECTBJISETCS B TEUYEHHE BCEro CeMecTpa
(cemecTpoB) Ha 1a00PATOPHBIX 3aHATHAX IO HECKOIBKUM KPUTEPUSIM:

1. xonn4yecTBO J1aOOPaTOPHBIX PabOT, KOTOPOE CTYAEHT YCIEJN BBINOJHUTH U 3AIIUTUTH
KaK B OTBEJICHHBIE JIJISl 3TOT0 KaJCHIapHbIE CPOKH, TAK U B TEUEHUE CEMECTPA B LIETIOM.

2. TeMII M KauyecCTBO BBINOJIHEHUs J1aOOPATOPHBIX PabOT, T.K. YCIIEIIHOE BBIIOJIHEHUE
7a00paTOpHBIX pabOT CTYAEHTOM BO3MOXXKHO IIPM COOTBETCTBYIOIIEM OCBOEHHM TEKYILEro
JEKIMOHHOIO U MPEbIAYIIETO JIA0OpaTOPHOTO MaTepuara.

3. OLIEHKM, HOJYYEHHBbIE CTYJEHTOM II0 PE3yJbTaTy 3aLIUThl KaXI0W 1a0opaTOpHOi
paboThL.

Hcnonezyemas B I'YAII moxyneHO-peliTunroBas cuctema (cM. [lonoxenne «O Tekymiem
KOHTpPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOU arrectaniuu cTy/neHToB ['YAII, oOyuaromuxcs mo
nporpaMMbl  Belciiero oOpaszoBanHusi» u Ilomoxenune «O MOIyTbHO-PEUTHHIOBOM CHUCTEME
OLICHKM KauecTBa yuyeOHOW pabotbl ctyneHToB B ['YAII») mpegycmarpuBaer ¢opMupoBaHue
UTOTOBOM OLIEHKH HAa OCHOBE MPOXOXKJIEHMSI TEKYLIEro KOHTPOJIS yCIIEBaeMOCTH (B CEMECTpe) U
MPOXOXKACHUST MPOMEXKYTOUHOW arrectanmu (ceccusi). bamibl, oTBeneHHble Ha padoTy B
CEMECTpE, HAYMCIAIOTCA 3a IOCEUICHHME JIEKIIMOHHBIX 3aHATHI W BBIIOJIHEHHWE W 3alIUTY
1abopaTOPHBIX PabOT, MPUYEM KOJUYECTBO OAJIJIOB 3aBUCUT OT OIEHKH, TTOJYYCHHOM 32 3aIUTy
Kax/10i 1abopatopHoii paboTsl. [T0o3TOMY MTOrOBasi OLleHKa MOXET ObITh HUXKE MOJy4eHHON Ha
IPOMEXYTOUHOM aTTecTallud MpH cIa0bIX W/MIM HEMOJHBIX BBIIOJHEHUU U 3allluTe
71a00paTOPHBIX pabOT B TEUEHUE CEMECTpA.

11.5. Metoauueckue yka3zaHUs Ui OOYYaroIIUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTeCTallUU.

IIpomexxyTounass  arrectansi  OOyyarOIIMXCsl — NpPeJyCMaTpuUBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO JuciuruinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OIEHKH 3HAHHH, MOJYYEHHbIX OOydYaloUIMMcs B Ipoliecce
U3yYeHHs] BCeW NMCLUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUIS pEIHICHUs MPAaKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUjIO, MPOBOIUTCS B
NEpUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS aTTECTALlMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOILIOY», «YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

DK3aMeH MPOBOAMTCS MO OmieTaM Ha OCHOBE BOINPOCOB M3 Tabin.15 u mpemycMaTpuBaeT
IPOBEPKY CHOPMHUPOBAHHOCTH BCEX 33JaHHBIX MHIUKATOPOB KOMIETEHUMH («3HATh»,
«YMeTb»). buner coctouT M3 Tpex BONPOCOB — ABYX TEOpETHYECKUX («3HATh») U OJHOTO
MPAKTUYECKOTO («YMETHY).






Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy ITUCHUILIMHbI
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