MMWHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHMS POCCHUIICKOM
OEJEPALINN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO
o0pazoBaHus
"CAHKT-IIETEPBYPI'CKU T'OCYJIAPCTBEHHbBI YHUBEPCUTET
ABPOKOCMUMYECKOTI'O [TPUBOPOCTPOEHU A"

Kadenpa No 22

YTBEPXIAIO
PykoBonuTens HarpaBieHUs

I.T.H.,1ipod.

(IOJDKHOCTB, Y4. CTETICHB, 3BAHHE)

A.®. Kpsuko
1

/‘7 (MHUIMANBL, paMUIIHs)
(7

(moanuck)

«22» nroag 2023 r

PABOYAS ITPOITPAMMA JUCHUITJIMHBI

«MI/IKponpoueccopHa;{ TCXHHUKA»
(HaumeHOBaHUE JUCIMILTUHBI)

Kon manpaBnenust moaroToBku/
CIIELIMAIbHOCTHU

12.03.02

HanmenoBanne HaITpaBJICHUA

OnroTexHuKa
HO,Z[I‘OTOBKI/I/ CIICIINAJIBHOCTHU

Haumenosanue
OnTUKO-3JIEKTPOHHBIE TPUOOPHI M KOMITJIEKCHI
HAITpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-IletepOypr— 2023




Jluct cornacoBaHus paboueil mporpaMMbl AUCHUTLTAHBI

[Iporpammy coctaBwui (a) —
JIOLIEHT, K.T.H 20.06.2023 [O.B.Bakmeesa
(OMKHOCTB, Y4. CTEIICHB, 3BAaHUE) (ToxMch, fata) (MHULHATEL, (aMIIIHs)

[Iporpamma omobpena Ha 3acenanuu Kadeapsr No 22

«20» utons 2023 r, mporokon Ne 6

3aeayrommii kadempoit No 22

K.T.H.,JIOL. 20.06.2023 H.B. IloBapeHkuH

. CTCIICHb, 3BaAHUEC ,Z[HI/ICL,J,E[aTa HWHHULIHAJIBI, (DAMUJINSA
ya i

OrtBerctBeHHbIH 32 OIT BO 12.03.02(02)

JIO11.,K.T.H. 20.06.2023 H.A. I'nagkuii

LS
(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (ToMch, arta) (MHUDHATEL, (aMIIIHs)

3amecTHTeNb JUPEKTOpa MHCTUTYTA Ne2 1o MeToinyeckoit paboTe

J011.,K.T.H.,JTOLI. %?j LB O.J1. banbiesa

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamuck, fata) (MHUDHATEL, (aMIIIHs)



AHHOTaUs

JucuuruimHa «MHKpONpoLecCOpHas TEXHUKa» BXOAUT B 00pa30BaTENbHYIO IIPOrpaMMy
BBICHIETO O0pa3oBaHHMsi — TporpaMMmy OakajaBpuaTa IO HAaINpaBICHHUIO MOJATOTOBKH/
crenanbHOCTH 12.03.02 «OnToTeXHUKa» HAMpaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIC TTPUOOPHI 1
KOMILIEKChI». JlucuuIuinHa peanusyercs kapenpoi «Ne22y.

JlucuuiuinHa HalesleHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEAYIOIINX KOMIIETCHIIMII:

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

ConepkaHue AUCLUIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBA3AHHBIX C HPHUHLIUIIOM
JeMCTBUSL U TIOCTPOCHUSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB C TOYKU 3PEHUS UCIOIb30BAaHUS UX B
pa3IMYHBIX OTpacisAX HAyKH M TEXHUKH, a TAK)KE HAIIPABICHUS PAa3BUTUS MHUKPOIPOLIECCOPHBIX
YCTPOMCTB.

[IpenonaBaHue OUCUMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aALUU
y4eOHOT0 mpolecca: JeKIHH, JabopaTopHbIe paboThI, CAMOCTOATENbHAsL paboTa 00y4aroLIerocs.

ITporpaMMoil JUCHMIUIMHBI MPETYyCMOTPEHBI CIEIYIOIUE BHUIBl KOHTPOJS: TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopme 3K3aMeHa.

OO6mrast TpyA0EMKOCTh OCBOCHHS JWCITUIUIMHBI COCTABIsCT 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Lenp aucrumiuHbl - GOPMUPOBAHKUE 3HAHMNA IO BOIMPOCAM, CBS3aHHBIM C MPHUHLUIIOM
JEHCTBUS U TOCTPOEHUSI MUKPOIIPOIIECCOPHBIX YCTPOMCTB C TOUKHU 3PEHUS UCIIONIb30BAHUS UX B
Pa3IUYHBIX OTPAC/IAX HAYKU M TEXHUKHU, a TAaK)K€ HAIPaBJICHUs Pa3BUTUS MHKPOIIPOLIECCOPHBIX
YCTPOMCTB.

1.2. JlucuuninuHa  BXOOUT B COCTaB  4acTH, (opMupyeMoi  y4yaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHus (1anee —
OIT BO).

1.3. IlepeueHb muaHUPyEMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCLUILIUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiagaTh CIeAYIOUIMMU
KOMIETEHIIMSIMUA WM UX YacTAMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
tabnune 1.

Tabmuna 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHKCHUS

Kareropus (rpynna) Koz n Koz v HanMeHoBaHNe HHIUKATOPA JOCTHKEHUS
HaUMEHOBaHUE
KOMIIETCHITHH KOMIIETCHITHH
KOMTIETSHITHH
[1K-1.3.1 3Hath TpeOoBaHUs, MPEAbSBIIEMbIE K
IMK-1 Crioco6HOCTH P > et
pa3pabarbiBaeMOl ONTOTEXHUKE, ONTHUYECKUM U
K opMHUPOBAHUIO
OIITHUKO-3JIEKTPOHHBIM MPUOOpPaM U KOMILJIEKCaM
TEXHUYECKUX
. I1IK-1.Y.2 ymeTp aHanmu3upoBaTh U ONPEAEIATh
TpeOoBaHUH U
saxanmii Ha TpeOoBaHUs K apaMeTpam, MpeabsBIsieMbleM K
pa3pabaTbiBaeMOi ONTOTEXHUKE, ONITUYECKUM U
POEKTUPOBAHUE U
[Tpodeccuonanpubie OIITHUKO-3JIEKTPOHHBIM MPUOOpPaM 1 KOMITJIEKCAM C

KOHCTPYMPOBaHUE
KOMIIETEHIINH Y4€TOM M3BECTHBIX IKCIIEPUMEHTAIbHBIX U

ONTUYECKUX U
TEOPETUUYECKUX PE3YIbTAaTOB

ONTHKO-

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

KOPPEKTUPOBKU U 0OOCHOBAHUS TEXHUYECKOTO
npubopoB,

3aJIaHUs B 4aCTU IPOEKTHO-KOHCTPYKTOPCKHUX
XapaKTePUCTHUK OJIOKOB U y3JI0B ONTHYECKUX U
OIITUKO-JIEKTPOHHBIX MTPUOOPOB

KOMILJIEKCOB U UX
COCTaBHBIX UacTeEN

2.  Mecro aucuuniaunsl B cTpykrype OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS
P U3YYCHHUH CICIYIOIINX AUCIUTLINH:
— «Mudopmaruka,
— «MaremaTukay (Bce pa3enbl)
— «DJIEKTPOHUKAY,
— «PanunorexHuyeckue LEeny U CUTHAIBD.

3HaHMs, TOJYYEHHBIE NPU HM3YyYEHUU MaTepuana JaHHOM [IHUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK U MOTYT UCIIOIH30BATHCS TIPU U3YYCHUH IPYTHUX TUCIHILINH:

— «OnTo-31eKTPOHHbIE TPUOOPHI U CUCTEMBI,

— «AKYCTOONTHYECKHE YCTPONCTBA 0OpabOTKM CHUTHAJIOBY», a TAKXKE MPHU BBITIOTHEHUN
BBITTYCKHOHM KBAJIM(PUKAIIMOHHON PabOTHI.

3. O0BeM u TPYyIOEMKOCTh TUCIIUILTAHBI
Jlanueie 00 obmemM oO0beMe AUCHUILIUHBI, TPYJOEMKOCTH OTIENbHBIX BUIOB YUeOHOI
paboThI O AUCHUIIMHE (M paclpeeieHne 3TOM TPYA0EeMKOCTH 10 CeMecTpaM) IPEeCTaBICHbI B
tabnure 2.




Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIIIMHBI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne5
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
AyoumopHhuie 3aHamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHubie padoTs (JIP), (yac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmosamenvHaa paboma, Bcero (dac) 31 31
Buo npomescymounoit ammecmayuu: 3auer,
mudd. 3ager, skx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.%*%*)

*x

IIpuMedanue: kaHAUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBI TUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYIOEMKOCTh

PaBZ[CJ'ILI TEMBI JUCIUITIINHBI HGKHI/II/I I3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Pa3nen 1. OcHOBHBIE NOHATUSI 6 6
Pasnen 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. CxemoTexHMUECKHE PELLIEHUS 6 1 6
MUKPOIPOILIECCOPHBIX CUCTEM
Htoro B cemectpe: 34 34 31
Hroro 34 0 34 0 31

[IpakTuueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIOJTHEHUHU
oOy4JalolMMHUCsl  OMNpeNeJeHHBbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yulei
npodecCHOHATBHOMN e TETbHOCTBIO.

4.2. CopepxaHue pa3eiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIMOHHBIX 3aHITUN MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprxkanue pa3iesoB U TEM JIGKIIMOHHOTO LUKJIA

Howmep paznena HaszBanue u conepxkanue pasiesioB U TEM JICKIIMOHHBIX 3aHITHI




Pasnen 1.
OCHOBHBIE TOHATHUA

Jlexuns 1.

BBenenue B MUKPOIIPOLIECCOPHYIO TEXHUKY. McTopus u
MEPCIEKTUBBI PA3BUTHSL.

Jlexuus 2.

Knaccudukanust komana, kiraccuueckasi apxutekrypa DBM.
Jlexuus 3.

OCHOBHBIE KOMITOHEHTBI aPXUTEKTYPbl MUKPOIIPOLIECCOPOB.

Paznen 2.
Brimonnenne koMaHa
MHUKPOITPOIIECCOPOM

Jlexuus 4.

OcHoBHbIe hopmatsl KoMaH 1. CIIocoObI afpecalyi.
Jleknus 5.

Komanae! nepecobuiku u 3arpy3ku. Komanael npupaiieHui u
CIBHTOB.

Jlexuus 6.

Apudmeruko-norunueckue komanapl. Kinaccupukanus u
dbopmatsl

koMang AJTY.

Jlexuus 7.

Koman et BeTBIeHHI 1 iepexo10B. OpraHu3aiius [HUKIOB.
Komanp! BbI30Ba MOANPOTrpaMM.

Pazpnen 3.
ITamsTh B
MHKPOIPOLIECCOPHBIX
cucTeMax

Jlexuus 8.

3anoMHUHAIOIIKUE YCTPOMCTBA: OCHOBHBIE TAPAMETPHhI, TUIIHI.
EnuHUIBI H3MEPEHUs U CTaHIaPThl 0003HAUCHHUSI EMKOCTH
3aroMHuHaromnero ycrpoicraa. [IpuHuuns! GyHKIIMOHUPOBAHUS.
Jlexuus 9.

[TocTosiHHBIEC 3aITOMHUHAIOIINE YCTPOMCTBA. Y IPOILICHHAS
CTpYKTypa BHyTpeHHel apxutekTypsl. ROM, PROM, EPROM,
EEPROM, Flash-namste, TBepaoTenbHubie HakonmuTean SSD.
Jlexuus 10.

OneparuBHbIE 3aIOMUHAaIONIME ycTpoiicTBa. Ctatnueckoe O3V,
nuHamuueckoe O3Y. MynbsTumiekcupoBanue aapecos O3Y.
YBenuueHue pa3psaIHOCTH CIOB MaMSATH U €eMKOCTH TaMsITH.
HenosHas aemmdpanus aapeca. Kam-namste nporeccopa.

Paznen 4.
Pabora ¢ maMsaTBIO U
nepudepuei

Jleknusa 11

[IpepriBanusi B MUKPOIIPOLIECCOPHBIX CUCTEMAX HA IPUMEPE
MUKpOKOHTpoiiiepa cemeiictBa AVR. CriocoOsl mpepriBaHUH.
Opranuzanus namMsTé IporpamMM U KOH(UTYpaIlHOHHBIE
perucTpsl 00pabOTKHU MPEepPhIBAHUH.

Jlexuus 12

Pe3unentHas maMsaTh MUKpOKOHTpouiepa. CTpykTypa
anpecaruu staeexk O3Y. [13Y, Flash u EEPROM. IToptel BBOsA-
BbIBOJIA

Jlexuums 13

Hurepdeticor nepenaun ganasix. UART, SPI, 12C. USB u BuTas
napa.

Jleknusa 14

DOopMHUPOBAHUE CUTHAJIOB C IIUPOTHO-UMITYJILCHOU
moxayssiment. Uarepdetic Join Test Action Group (JTAG)

Pazpnen 5.
CxeMOTeXHHYECKHE
perieHus
MHUKPOIPOLIECCOPHBIX CUCTEM

Jlexuwms 15

CxemMoTexHUKa [EHTPaTBHOTO Mpoleccopa. ['enepaTopsl
TaKTOBBIX UMIYJIHCOB. By epHble perucTphl-3aIienky U MUHHbIE
dbopmupoBaTeny.

Jlexuus 16




UHTEPEHCHBIX CXEM.
Jexuus 17

Cxemorexuunka noaxiarouenns [13Y/O3Y. [ToakimroueHne

[TonxmroueHnue cucTteMHbIX ycTpoiicTB. Kanan npsMoro nocrtyna
K IaMATHU. Y3€JI annapaTHOro NpepbIBaHuUs.

4.3. TlpakTtuueckue (CEeMUHAPCKHUE) 3aHATHUS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tab6mmia 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux No
No | Tembl npaktrueckux | @OpMbI NPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesnia
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | IACIIHII
(gac) JIUHBI
VY4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIC 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE 6.
Tab6muia 6 — JlabopaTopHbIe 3aHITHS M UX TPYAOEMKOCTh
N3 Hux Ne
Ne HaumenoBanwne 1abopaTopHbBIX paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 5
1 | UccnenoBanne Mmexanusma oOpabOTKH 3 3 2
koMaHJ B Mukponponeccope KP580BM8E0
2 | UccnenoBanne apuMETHKO-JIOTHIESCKUX 4 4 2
ycrpoiicts (AJIY)
3 | UccnenoBanue GpyHKITMOHHUPOBAHUS 4 4 2
MUKpOKOHTpoJuiepa AVR nipu BBIIOJTHEHUH
apru(pMETHIECKUX OTePaAITHA
4 | UccnenoBanue QyHKIIMOHUPOBAHUS 4 4 3
MHKpPOKOHTpouiepa cemericta AVR npu
oOpalleHuu K maMsITh
5 | UccnenoBanue Mexanu3ma o0paboTKu 4 4 4
MpPEePLIBAaHUI B MUKPOKOHTPOJLIIEPE
cemeiictea AVR
6 | ®opMUPOBAHHUE CUTHAJIOB C IIIMPOTHO- 4 4 4
MMIYJbCHON MOAYJISLIMEN
7 | UccnenoBanue yCTpOWCTB BBOIA-BbIBOA 4 4 5
JTUCKPETHBIX CUTHAJIOB B MPOIIECCOPHBIX
CHCTEMax YIpaBJICHUS
8 | UccnenoBanue pesnaentHoro AL 4 4 5
MUKPOKOHTpOJUIEpa
9 | UccnenoBanue cmioco00OB MOIKITIOUEHUS 3 3 5
CPEJCTB UHAUKAINH




Bceero ] 34 \

4.5. KypcoBoe npoeKkTupoBaHue/ BBITTOJTHEHUE KyPCOBOH PaOOTHI
VY4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B TaduIe 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYI0EMKOCTh

Bun camocrositensHOM paboTh Beero, |- Cemectp 5,
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro Mmarepuania
15 15
nuctuiiuael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnaee 3amganune (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUYHOU 6 6
arrectaiuu (I1A)
Bcero: 31 31

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

6. [lepedyeHb MEeYaTHBIX M DJIEKTPOHHBIX YUCOHBIX M3IaHUI
[lepedyeHb nevaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBEIEH B TaOIuIIe 8.
Ta6mmia 8— [lepeuenp meyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

Komuectso
SK3EMILTSIPOB B
lngp/ bubnmorpaduueckas ccpiika OubmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX
9K3EMILIIPOB)
Yrpiromos, EBrenmii [TaBnoBuuy.
Hudposas cxeMoTexHHKa : yuyeOHOE mocodue /
004 (075) E. I1. Yrpromos. - 2-e u3a., nepepad. u mom. - 13
y27 CIIG. : BXB - ITerepbypr, 2005. - 800 c. : puc.
- bubmmorp.: c. 761 - 766. -lIlpenM. yka3.: c.
767 - 782. - ISBN 5-94157-397-9
URL: bynaroB, B. H. MukponpoueccopHas
https://e.lanbook.com/ | TexHuka. CxeMoTexXHHKa U
book/98005 — nporpaMmmupoBaHue : yueobnoe rmocoobue / B. H.
Pexxum noctyna: ans | bynmatos, O. B. XynopoxkoB. — OpeHOypr :




aBTOPH3.

IOJIL30BaTEJIEN.

ory, 2016. — 376 c¢. — ISBN 978-5-7410-
1443-1. — Texkcr : anekTpoHHbIH //  JlaHb
AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA.

[MudpoBass  cxeMOTeXHHUKA [ DIEKTPOHHBIHI
pecypc] : MeTOAMYECKHME  YKazaHud K
BBIIIOJIHEHUIO ~ Ja0OpaTOpHbIX  paboT ¢
npumeHeHueM 3myisatopo [ais CIIO]. u. 1 /
C.-Iletepo. roc. VH-T a’POKOCM.
npubopoctpoenus ; coct.: 1. S. Kacnun, H. I1.
Tpymwmna, . J. KynaukoB. - DOjekTpoH.
TexcToBbIe AaH. - CIIO. : U3n-Bo I'VAII, 2014.
- 37 c¢. -Cucrem. tpeboBanusi: ACROBAT
READER 5.X. - 3arn. ¢ Tutyi. skpasa. - b. 11.

[MudpoBass  cxeMOTeXHHUKA [ DIEKTPOHHBIHI
pecypc] : MeToIMYecKHe yKazaHUs IO
OpoBeeHUI0  JabopaTOpHbIX  paboT ¢
npumeHeHueM 3myisatopoB [ais CIIO]. 4. 2 /
C.-Iletepo. roc. VH-T a’POKOCM.
npubopoctpoenus ; coct.: JI. A. Kacun, H. II.
Tpymmna, M. J. KynaukoB. - DOnekTpoH.
TexcToBbIe AaH. - CIIO. : U3n-Bo I'VAII, 2015.
- 55 c¢. -Cucrem. tpeboBanms: ACROBAT
READER 5.X. - 3arn. ¢ Tutyi. skpasa. - b. 11.
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®eHora, Biagumup Huxomaesuu.

[TpoexTupoBanue MHUKPOTIPOIIECCOPHBIX
cucteM [Tekcr] : ydeOHO-METOIUYECKOE
nocobue / B. H. ®enora, B. B. Ilepmiok ; C.-
[TerepO. roc. YH-T A’POKOCM.
npudopoctpoenus. - CII6. : Uzn-Bo 'VAII,
2008. - 95 c. : Tabn. - bubmumorp.: c. 78 (21
Ha3B.). - ISBN 978-5-8088-0323-7

113

EBctudees A.B. Mukpokontposuiepst AVR
cemetictBa Classic ¢pupmer ATMEL
[DnekTpoHHbIH pecypc]. — Pexum gocryna:
https://e.lanbook.com/book/61005#book name.
— BXOJ] CBOOOJIHBIN. SI3BIK PyCCKHIA.

004.3
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EBctudeer, A. B. MUKpOKOHTpOJIIEPHI
AVR cemeiictBa Tiny u Mega ¢pupmer ATMEL
/ A. B. EBctudees. - 2-e uza. - M. : JIOJADKA-
XXI, 2005. - 560 c. : Tabxn., rpad. - (MupoBas
aJeKTpoHMKA). - [Ipenm. ykas.: c¢. 554 - 558. -
ISBN 5-94120-099-4

Hccnenosanue MeEXaHu3Ma 00paboTKu
IIPEPBIBAHUNM B MUKPOKOHTPOJIIIEPE CEMENCTBA
AVR : [ OnektpoHHbli  pecypc|

METOANYCCKHUEC YKa3zaHud K BBITTIOJTHEHU IO
nabopatopHoit pabotsl / C.-Ilerep6. roc. yH-T
a’pokocM. mpubopoctpoenus ; coct. K. K.
ToMuyk. - DNEKTpOH. TEKCTOBBIE AaH. - CaHKT-
[MerepOypr : M3a-so I'YAIIL 2020. - 29 c. -
Cuctem. tpeboBanusi: ACROBAT READER
5.X. - 3arn. ¢ TUTYI. 3KpaHa. - b. 11.




7. IlepedeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(GOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX O0pPA30BATENBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue
https:/kit-e.ru KommonenTs! u Texnosnoruu. CaiT sxypHaia
https://www.soel.ru CoBpeMeHHas A1eKTpoHUKa. JKypHai 11l CleaaIiucToB
https://www .jtag.com | Odunmansusiii caiit JTAG — TexHonoruit

8. IlepeueHb HH(OPMAITMOHHBIX TEXHOJIOTHI
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHUsS, HCIOIb3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIlecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrPaMMHOTO OOecTiedeHHs TIpeacTaBiieH B Tabmuiie 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo o0ecTiedyeHHs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEeILHOTO MIPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
tabmuue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON I  OCYILECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCIUITINHE, IPEACTaBIeH B Tabmumel2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

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

1 JlekuroHHass MyJIbTUMEIUITHAS Ay IUTOPUS

2 | JJaboparopus IUPPOBOI CXEMOTEXHUKH 22-08

10. OnueHouHbIe cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHON aTTeCTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTIINHE TTPUBEIeH B Taommie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUYHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPEICTB

OK3aMeH Cnucok BONpoCoOB K 3K3aMEHY




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYyJaronuMHUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKaja  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH YpoBHS c(pOpPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

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

— OMUpasCh Ha 3HAHHWS OCHOBHOW W JONOJHHUTEIBHOHW JIMTEPaTYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKECHHS C IPAKTUICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
MO0 CYHIECTBY M3Jaraer €ro, ONUpasiCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYyCKaeT HeCYUIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIIeIMaIN3UPOBAHHBIX OHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YyCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuara;

— JIOIYCKaeT  CYNIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0ieM B KOHKPETHOM HAINPaBIICHUY;

— UCIBITBIBACT TPYIAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,

— He (OpPMYTUPYET BHIBOJAOB M 0000IIEHUH.

«HEYI0BJIETBOPUTEIIHLHOY
«HE 3aUTCHO»

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

Ta6muia 15 — Borpocs! (3amaun) 1is sK3amMeHa

Ko
Ne m/mm [lepeuens BonmpocoB (3a1au) 11 IK3aMeHa A
MHJMKATOpa

1 [ToHsITHE MUKPOTIPOLIECCOPHON CUCTEMBI ITK-1.B.1

2 Krnaccuueckas apxurekrypa 9BM I1K-1.3.1

3 OCHOBHBIE KOMIIOHEHTBI APXUTEKTYPbl MUKPOIIPOLIECCOPOB: IK-1.3.1
perucTpsl ¥ GOpMHUPOBAHUE aJpeca

4 OCHOBHBIE KOMIIOHEHTBI APXUTEKTYPbl MUKPOIIPOLIECCOPOB: IK-1.3.1
AJLY u ¢uaru pe3ynbTaToB BHIIOJIHEHHUS] KOMaH/IbI




5 Apxutektypa MII: dpon Heiimana, rapBapackas ITK-1.3.1

6 Apxutexrypa MII: CISC, RISC IK-1.3.1

7 Komaner Mukpomnporneccopa: BUAbl KOMaH/I, TPUHIIUIIBI I1IK-1.V .2
BBITIOJTHEHUS] KOMAH ][

8 AJipecanyisi onepaHioB B KOMaH1aX MHUKPOIPOIIECCOPA I1IK-1.V .2

9 KoMaHnp! IEpechUIKH U 3arpy3KH IIK-1.Y .2

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

11 Apu(METHKO-TOTHUYECKUE KOMaH/IbI IK-1.Y.2

12 Komanzp! BeTBiIeHHH 1 nepexo10B. OpraHusalys LIUKJIOB IIK-1.Y .2

13 Opranuzanysi BbI30Ba MOJINPOrpamMMm IK-1.Y.2

14 OcCHOBHBIE CBEIEHUS O 3alIOMUHAIOIIUX YCTPOUCTBAX - IIK-1.B.1
MHUKpOCXEMax MaMaTu

15 Tunei [13Y u ux ocobennoctu; npuMmeHenue 113y I1K-1.B.1

16 I13Y EEPROM u Flash I1K-1.3.1

17 Tuner O3V u ux ocobennoctH; npumernenne O3Y ITK-1.3.1

18 Cratuueckoe O3Y (SRAM) IK-1.3.1

19 Junamuueckoe O3Y (DRAM) ITK-1.3.1

20 3anoMuHaloIMe yCTPOICTBA: yBeanueHue paspsanoctu ciosa | [1K-1.B.1
JAHHBIX U EMKOCTH MaMSITH

21 CrexoBasi aMATh IK-1.3.1

22 [IpepriBanusi B MEKpPOIIpOIIECCOPAX ITK-1.3.1

23 IIporpaMMupoBaHue HHCTPYKLUN MUKPOIIPOLIECCOPA; IK-1.3.1
AccemOnep

24 Onuokpuctansubii MIT KP580BM80: apxutekTypa, [IK-1.B.1
perucTpsl 00IIeTr0 Ha3HAUCHUS

25 Onuokpuctansubii MIT Atmegal28: apxutektypa, ocHoBHble | [IK-1.B.1
pErucTpbl

26 MuxpokonTtposuiep cepun AVR: tunel BHyTpeHHen namsitu u | [1IK-1.B.1
UX 0COOCHHOCTH

27 Onnoxpuctanpabiii MIT: ocobennoctu padotsl ¢ BHyTpennei | [1K-1.B.1
EEPROM-nawmsiTeio

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

29 CxeMOTexHHKa [IEHTPAJIbHOTO IIPOLECCOpa. I1K-1.3.1

30 BydepHsbie peructpbl-3amesk U IUHHBIE POPMUPOBATENN I1K-1.3.1

31 Cxemorexnuka nmonkinrouennsa [13VY/03Y. [Moakiroyenue T1K-1.3.1
UHTEPPEHCHBIX CXeM

32 CxeMOoTeXHUKA KaHaJla MPSMOTro AOCTYIA K MaMsITH ITK-1.3.1

33 CxeMOTexHHKa y3J1a annapaTHOro MpephIBaHUS I1K-1.3.1

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

Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kog
Ne n/mt [lepeuens BonpocoB (3agau) 1 3adera / nud . 3auera HHMKaTOpa

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOThI
MPEJICTaBJICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOM pabOThI

Ne i/t

[IpumepHbIi TepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS

KYpPCOBOM pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bompocsl myist mpoBeneHHsT TPOMEXYTOYHOW aTTeCTalli B BUJIE TECTUPOBAHUS
MpeICTaBICHHI B Ta0umie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne /it [IpumMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
MHJMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00yd4eHus1, peICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYphl  OLEHUBAHUSA
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX dTanbl (OPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOIUX NOPSAOK M MPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu 00ydaroIuxcs
I'VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHudg 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronnyeckue yKa3zaHusl I OOYYalOIIMXCS IO OCBOEHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAauY€HUE JIEKIIMOHHOTO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3JOKEHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIMH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
dbyHIaMEHTANIbHBIX Mpo0JeM AUCHMIUIMHBI, METOJOB HAYYHOTO [IO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mporiecce JIEKIHs BBIIOIHSIET METOJI0JIOTHUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUHU. JIEKIMs pacKpbIBAaeT MOHATUHHBIN ammapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MNPEJCTaBICHHUE O TUCIUILIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[In1aHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1IEIEBOM YCTAHOBKOM K KaX10i KOHKPETHOH TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NpO(EeCcCCHOHANBLHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBILIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIBHOW PaOOTHI;

— TOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine roabl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HMX B  Pa3IMYHBIX
bopMyITHUPOBKax);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JAEMOHCTpalMed ClIaiioB U
UCTIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja MpH MPOBEACHUU KOPOTKUX JUCKYyCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AEIbHBIX TEMATUK IO TUCIUILINHE.




11.2. Meronuveckue ykasaHus Ui OOy4yaroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImOMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromMHCsS IOJKEeH YIIyOuTh H
3aKpeNuTh 3HAHUS, NMPAKTUYECKHE HABBIKW, OBJAJE€Th COBPEMEHHOW METOJUKON U TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH OO0Yy4arolerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-MPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATUH.

Brimonaenne mabopaTopHBIX pabOT OO0ydYaromUMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpeNenseMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIENOBaHMS TPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JETalu3allisl TEOPETHMUYECKUX 3HAHHUM, MOJYYEHHBIX Ha
JCKIHSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue B TpeOOBAaHMUA K IPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYCCKUH Marepwall, a TakkKe IOJydduTh Y MPenoIaBaTels
WHAWBUAYAIbHOE 3a/JaHhe, KOTOpoe OH OyAeT BBIIOMHATH B TIPOIECCE IMPOBEICHUS
nabopaTopHOH 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 OGOPMIIEH IO TMpaBUIAM
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 JabopaTOpHOil paboThl: 1enb paboThl, OMHMCAaHUE JIAOOPATOPHOU
YCTaHOBKH, WHIUBHIyaIbHOE 3a/IaHHE, MTPOIIECC BHITOJHEHUS padOTHI, Pe3y/IbTaThl U3MEPEHNUH,
HEO0XO/IMMBIE PacUeThl, BBIBOJIBI.

11.3. Meronuueckue yka3aHus A 0OYYaOUIUXCS 10 MPOXOKACHUIO CAaMOCTOSTEILHOM
paboTsl

B Xxoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOLUINIiCS BBIOTHIET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITTOIHEHHUST CaMOCTOSITEILHON padoOTHI, Y 00ydaromerocss (GopMHUPYETCs
nesiecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOyuYeHHs, IOMOTaeT TIOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHILINHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJBHBIX paboT (i 00ydyaromuxcs
10 3204HOU (hopMme 0OyueHUs).



11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS 10 MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBA€MOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMecCTpa C ILIeJbI0 OLEHUBAHUSA XO/la OCBOCHMS
JMCLUTUIAHBL.

Texkymuii KOHTpPOJb YCHEBAEMOCTH OCYILECTBIISETCS B TEUEHHE BCEro CEeMecTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHIX MO HECKOJIBKUM KPUTEPHUSIM:

1. KonnuecTBO 1a0OpPaTOPHBIX padOT, KOTOPOE CTYAEHT yCIEd BBINOJHUTh U 3alUTUThH
KaK B OTBEJICHHBIE JJIS1 3TOT0 KaJEHIapHbIE CPOKHU, TAK U B TEUEHUE CEMECTPA B LIETIOM.

2. TeMHI U Ka4yeCTBO BBINOJIHEHMs JIAOOPATOPHBIX PabOT, T.K. YCIEUIHOE BBINOJIHEHUE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO TPH COOTBETCTBYIOIIEM OCBOCHHMU TEKYILETO
JEKIIMOHHOT'O M MTPEbIIYIIEro J1adopaTopHOro MaTepuaa.

3. OLIEHKM, MOJYYEHHBIC CTYJCHTOM II0 PE3YNIbTaTy 3alIUThl KaXIOW J1abopaTOpHOIi
paboTHI.

Hcnonezyemas B I'YAII monynpHo-peiiTuHroBas cuctema (cM. [lonoxenue «O Tekyiem
KOHTPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cryfaeHToB 'Y AII, obywaromuxcst mo
nporpaMMbl  Beicuiero oOpaszoBanusi» u llonoxenne «O MOIyIbHO-PEHTHHIOBOM CHCTEME
OIICHKM KauyecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmatpuBaeT GopMupoBaHue
UTOTOBOW OLIEHKH HA OCHOBE MPOXO0KJEHUS TEKYILIEro KOHTPOJIS YCIEBAEMOCTH (B CEMECTPE) U
MPOXOXKICHHUSI TPOMEKYTOUHOM arrecranuu (ceccus). bamnbel, oTBeneHHbIe Ha pPaboTy B
CeMeCTpe, HAUUCISIOTCA 32 IMOCEIHICHUE JICKIIMOHHBIX 3aHATUH W BBINOJHEHUWE W 3allUTy
1abopaTOpHBIX PabOT, MPUYEM KOJIUYECTBO OAJIJIOB 3aBUCUT OT OIEHKH, TTOJYICHHOU 3a 3aIUTy
Kax/10i 1aboparopHoii paboTsl. [T0o3TOMY UTOrOBasi OIIEHKa MOXET OBITh HUXKE MOJY4eHHOU Ha
IPOMEKYTOUHOW aTTeCTallMM MpH CJIA0bIX W/WIM HENOJHBIX BBINOJHEHUH U 3alluTe
71a00paTOPHBIX pabOT B TEUEHUE CEMECTPA.

11.5. MeTtonuueckne ykazaHUs I O0YYaIONMIUXCS TI0 MPOXOKACHUIO TTPOMEKYTOUHOM
aTTECTALUU.

[IpomexyTouHas  arTectauus  OOydalolUXCsl — MpeAycCMaTpUBAaeT  OIICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENBbHBIX Pe3yabTaToB oOyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B IpoLecce
U3y4eHHs BCeH AMCLUUIUIMHBI WINA €€ YacTH, HAaBBIKOB CaMOCTOSTENILHONW paboThl, CIOCOOHOCTH
NPUMEHATh MX I pElIeHUs MPAKTHUYECKUX 3a7ad. JK3aMeH, Kak IMpPaBWIO, IMPOBOJIUTCA B
NepUoJ HSK3aMEHALIMOHHOW CECCHMM U 3aBEPIUAETCS aTTECTALlMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYTOBIETBOPUTEILHOY.

DK3aMeH MPOBOAMTCS MO OmieTaM Ha OCHOBE BONPOCOB M3 Tabia.15 u mpemycMaTpuBaeT
poBepKY cHOPMUPOBAHHOCTH BCEX 3aJaHHBIX MHAUKATOPOB KOMIETEHIUH («3HATh», «Y METhHY,
«Bnanetby). buner cocTout u3 Tpex BOMpPOCOB.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHECHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
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