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AHHOTaUs

Jucuunnuna «MuKponpolieccopHas TEXHUKa» BXOAUT B 00pa30BaTEIbHYIO MPOTrpamMMy
BBICIIETO O0pa3oBaHHMsi — TporpaMMmy OakajaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
cennanbHocTd 12.03.05 «JlazepHasg TeXHHUKa W JIa3€pHBIE TEXHOJIOTMU» HAIPaBICHHOCTH
«JlazepHas TeXHHKA U JIa3epHbIC TEXHOIOTUNY. JuciumnuHa peanusyercs kagenpoi «Ne22».

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIINX KOMITETEHIIUH:

[1IK-2 «CnocobGeH k pa3pabOTKe TEXHOJOTMYECKHX MPOIECCOB COOPKHM U IOCTHPOBKHU
TUTIOBBIX CHUCTEM, NPUOOPOB, Yy3JI0B U JIeTalel Jia3epHOM TEXHUKU, JA3E€PHBIX OINTHUKO-
AIIEKTPOHHBIX TPUOOPOB U CUCTEM»

[TK-3 «Cmnoco0eH k pa3paboTKe TEXHOJOTHYECKUX MPOIECCOB KOHTPOJISI MEXaHUUECKHX,
ONTUYECKUX M ONTHUKO-3JICKTPOHHBIX OJIOKOB, y3JIOB M 3JE€MEHTOB THUIIOBBIX CHUCTEM IpPHUOOPOB,
Ja3epHON TEXHUKHU, JTa3€PHBIX OMTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM»

CopepxaHue AMCUMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IPUHIUIIOM
JIEUCTBUS U TIOCTPOEHUSI MUKPOIPOLECCOPHBIX YCTPONUCTB C TOYKH 3PEHUS UCIOJIb30BAHUS UX B
Pa3JIMYHBIX OTPACISAX HAYKH M TEXHUKH, a TAK)KE HAMpaBICHUS PA3BUTUSI MUKPOIPOLIECCOPHBIX
YCTPOMCTB.

[IpenoaBanre IUCHMIUIMHBI TpEIyCMaTpUBAeT cleaytomue (OpMbl OpraHU3aLUU
y4eOHOTO TMpoIiecca: JICKIUH, JJabopaTopHbIe padO0THI, CAMOCTOSATEIbHAS paboTa 00yJaromerocs.

IIporpaMMoil IUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS: TEKYLIUHN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OO0miast TpyA0EMKOCTh OCBOEHUS JAUCIUIUIMHBI COCTaBIseT 4 3a4eTHBIX €AWHHIBI, 144
yaca.

SI3bIK 00yUYeHUS IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Lenp mucturuivHbl - GOpPMUPOBAHKUE 3HAHWUN 1O BOMPOCAM, CBS3aHHBIM C MPUHITUTIOM
JEHCTBUS U TOCTPOEHUSI MUKPOIPOIIECCOPHBIX YCTPOMCTB C TOUKHU 3PEHUS UCIIOIb30BAHMS UX B
Pa3IUYHBIX OTPACIISIX HAYKU U TEXHUKHU, a TAaK)Ke HAMPABICHUS PA3BUTHS MHKPOIIPOILIECCOPHBIX
YCTPOMCTB.

1.2. JucuumuiiHa BXOIUT B  COCTaB  4YacTd, (HOpMHpPYyeMOH  ydacTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEILHON MPOrpaMMBbl BRICIIIETO 0Opa30BaHUs (JIaiee —

OI1 BO).
1.3.

[lepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYyUEHUS MO IUCHUIUIMHE, COOTHECEHHBIX C

IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.
B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroluiics AOKEH 0o0JanaTh CIETyIOLUIMMU
KOMIETEHIIMSIMA WM UX YacTAMU. 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
KOMIIETEHINH KOMIIETEHINH
KOMIIETEHIINH
[IK-2.Y.1 yMeTh aHaTU3UPOBATh TEXHUYECKHUE
TpeOOBaHUs, IPEABSIBISIEMBIE K
[1K-2 Cnocoben k P > TP
pa3pabaTbIiBaeMbIM ONITUYECKUM y3JIaM U
paspaboTke
3JIEMEHTaM JIa3€pPHBIX TPUOOPOB U CUCTEM;
TEXHOJOTHYECKHUX
paccUuTHIBATh JOMMYCKH HA KOHCTPYKTHUBHBIE
IPOIIECCOB COOPKU U .
AJIEMEHTBI ONTHYECKHX JIeTalleii U y3IIbI
IOCTUPOBKH THUITOBBIX
[Ipodeccuonanbubie KpeIUICHHUS, BBIOUPaTh METOJT COOPKH U
cucTeM, prudopoB, o .
KOMITETEHINH 9 IOCTUPOBKH Y3JIOB U JIeTallell Ta3epHOM TeXHUKU U
y3JI0B U AeTajei . o
. puOOpPOB, peann3yeMblil Ha CTaHAAPTHOM
Ja3epHON TEXHHUKH, <
3JIEMEHTHOM 0a3e; onpeaensaTh, (GOpMyIHUpPOBATH U
Ja3epHbBIX ONTHKO-
000CHOBBIBATH TPeOOBaHUSI K COOPKE U
AIIEKTPOHHBIX . .
IOCTUPOBKE Y3JI0B U JIeTaleil Ta3epHOM TEXHUKHU U
MpUOOPOB M CHCTEM
MPUOOPOB; TPUMEHATH HH(POPMAITMOHHBIC
pecypchl U TEXHOJIOTHU
[TK-3 Cnocoben k
paspaboTke
TEXHOJOTHYECKHUX
nporeccoB koutpouisi | [TK-3.3.1 3HaTh 21eMeHTHYIO 0azy,
MEXaHUYECKUX, UCIOJIb3YEMYIO B U3/ICTUSAX JIa3€pHON TEXHUKH;
ONITUYECKUX U o0IIMe MPUHIIMIIBI, TPABUIIA U METOJIBI
OIITHUKO- KOHC OBaHMsI JIA3EPHBIX ONTUKO-
[Ipodeccuonanbuble TPynp P
BS— AIIEKTPOHHBIX AJIEKTPOHHBIX MTPUOOPOB; OCHOBBI TEOPUU
0JIOKOB, Y3JI0B U TOYHOCTH U HaAEKHOCTH ONTUYECKUX MPUOOPOB;
HJIEMEHTOB TUIIOBBIX | OCHOBBI ONTUYECKHX U3MEPEHHIT; METOIbI
CUCTEM MPUOOPOB, Ja3epHBIX U3MEPEHUN; METOIbI pabOTHI C HAYYHO-
JIa3epHOM TEXHUKH, | TEXHUYECKOU JIUTEPATYPOU
Ja3epHbBIX ONTHKO-
AIIEKTPOHHBIX
PUOOPOB M CHCTEM

2. Mecro aucuuruinael B cTpykType Ol
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHHUH CIIETYIONINX TUCIUTUINH:
— «udopmaruka,




— «Marematuka. MaTeMaTU4YECKUU aHAIIN3»
— «DJIEKTPOHUKAY,
— «PanuorexHuyeckue [eNHU U CUTHAJIBD).

3HaHUs, MOJYYCHHbIE NPU HM3YYCHUU MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOATENIFHOE 3HAYECHUE, TAK U MOTYT MCIIOJIb30BATHCS IPU U3YYECHUH APYTUX JUCIUILIINH!
"TIporpaMMHoO-anmapaTHbIE CpeaCTBa cOOpa onTuyeckoit nudopmarn”
— «Teoperuueckre OCHOBBI PAJAMOJIOKAIIMY U HABUTALIUN»,
—«Onruyeckue CHUCTEMBl CBS3M», a TaKKe TMPH  BBIMOJHEHUH  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOMN pabOoTBhI.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 10 TUCUHUIUIHHE (M paclpeieleHIe dTOM TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIUITIIHHEI

TpynoemMKkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne5
1 2 3

Oowan mpyooemKocmp OUCHUUNTUHDL, 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 3ansatus (113),

(gac)

nabopaTtopHbie padoTs (JIP), (yac) 34 34

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (4Jac) 36 36
CamocmosamenvHaa paboma, Bcero (dac) 40 40
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sx3amen (3auer, Judd. 3auq, OK3. OK3.
DK3.%*%*)

*x

IIpuMedaHue: kaHAUOATCKUI SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBI TUCHUTIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCHUTUTAHBI, UX TPYJI0EMKOCTh

PaBZ[CJ'ILI TEMBI JUCIUITIINHBI .HGKI_II/II/I I3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pa3nen 1. OcHOBHBIE NOHATUSI 6 5
Pasnen 2. Brimonnenne koMaHg ] 11 10
MHKPOIPOILIECCOPOM
Paznen 3. [lamaTh B MUKPOITPOLIECCOPHBIX 6 4 10
CHUCTEMax
Paznen 4. PaboTta ¢ mamsThio U nepudepueit 8 8 10




Paznen 5. CxeMOTEeXHUYECKUE PENICHUS 6 11 5

MHUKPOIPOLIECCOPHBIX CUCTEM

HUroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40

[IpakTnueckas

IMOoATOTOBKAa  3aKJIIOYacTCA B  HCINOCPCACTBECHHOM  BBIIIOJHCHHUU

Oo0y4yarolMMHUCST ~ OINpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETLHOCTHIO.

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

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pazaena

HazBanwme n COACPIKAHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

Pazpen 1.
OCHOBHBIE TOHATUA

Jlexuus 1.

BBeneHne B MUKpOTIPOILIECCOPHYIO TEXHUKY. VcTopus
MEPCIEKTUBBI PA3BUTHSL.

Jlexuns 2.

Knaccudukanus koMaua, Kiiaccuieckas apxurekrypa IBM.
Jlexuns 3.

OCHOBHBIE KOMITIOHEHTHI aPXUTEKTYPbl MUKPOIIPOLIECCOPOB.

Paznen 2.
BrimmonaneHne koMaHa
MHUKPOIPOIIECCOPOM

Jlexuus 4.

OcHosable popMmaThl KoMaHA. CrIocoObI agpecauu.
Jlexkuus 5.

Komanzaps! nepecbuiku u 3arpy3ku. KoMaHapl pupaiieHuii u
CBHTOB.

Jlexuus 6.

Apudmernko-norudeckue komauael. Kiaccudukanms u
dopmatsl

xkomaug AJIY.

Jleknus 7.

Komane! BeTBIIeHUH U Tiepexoa0B. Opranu3amus UKJIOB.
KoMmaH1p1 BBI30Ba MOAPOTpaMM.

Pazpnen 3.
ITamsTh B
MHKPOIPOLIECCOPHBIX
cucTeMax

Jlexuus 8.

3anoMHUHAIOIINUE YCTPOMCTBA: OCHOBHBIE TAPAMETPHI, TUIIHI.
EnuHUIBI I3MEPEHUS U CTaHIaPThl 0003HAYCHUST EMKOCTH
3aroMHuHaromnero ycrpoicraa. [IpuHuuns! GyHKIIMOHUPOBAHUS.
Jlexuus 9.

ITocTostHHBIE 3aIIOMUHAIOLINE YCTPOMCTBA. Y IIPOILEHHAs
CTpYyKTypa BHyTpeHHe# apxutektypsl. ROM, PROM, EPROM,
EEPROM, Flash-nmamste, TBepaoTenbHBIC HaKOTUTETH SSD.
Jlexuns 10.

OnepartuBHbIe 3ani0MUHaroLMe ycTpoiicTBa. Ctarnueckoe O3V,
nuHamuyeckoe O3Y. MynberumiekcupoBanue aapecoB O3VY.
VYBenuueHue pazpsaHOCTH CJIOB MaMSATH U EMKOCTHU MaMSTH.
HenoJiHas aemudpanus agpeca. Kam-namsate nponeccopa.

Pasnen 4.
Pabora ¢ maMATEIO U
nepudepueit

Jlexknusa 11

[IpepbiBaHNS B MEKPOITPOLIECCOPHBIX CHCTEMAaX Ha MpUMepe
MUKpOKOHTpoJiiepa cemeiictBa AVR. CriocoOsl mpepriBaHUH.
Opranuzanys namMmsTé IporpamMM U KOH(UTYpaIIHOHHBIE
perucTpbl 00pabOTKH MPEepPhIBAHUH.




Jlexums 12

PesunenTHas namsaTh MEKpOKOHTposuiepa. CTpykTypa
anpecanuu staeex O3Y. [13Y, Flash u EEPROM. TlopTsl BBOA-
BBIBOJIA

Jlexunms 13

Wntepoeiico! nepenaun ganueix. UART, SPL 12C. USB u Butas
napa.

Jlexnug 14

DopMUPOBAHHE CUTHAIIOB C IIMPOTHO-UMIYJILCHOM
moayssiuuedt. Marepdetic Join Test Action Group (JTAG)

Jlexuwms 15
CxeMoTexHHKa LIEHTPaIbHOI 0 Ipoueccopa. ['enepaTopsl
TaKTOBBIX UMITYJIbCOB. By epHble perucTpbl-3alienaky 1 HIMHHbIE

Pazpnen S. dbopMupoBaTenm.
CxeMOTexXHUYECKHE Jlexuus 16
pelieHus Cxemotexnuka noakmtodenus [13Y/03Y. Ioaxmouenue
MUKPOIIPOILIECCOPHBIX CUCTEM | HHTEP(EHCHBIX CXEM.
Jlexuus 17

[TonkiroueHrne CUCTEMHBIX yCTporcTB. Kanan npsiMmoro gocrtyna
K ITAMSTH. Y3€Il allapaTHOro IPEPbIBAHMSL.

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

Ta6mmmma 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | ®@OpMbI NPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesna
/1 3aHATHI 3aHATHI (uac) MMOATOTOBKH, | IMCIIHII

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHH M UX TPYAOEMKOCTh IPUBECHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanme mabopaTopHbIx paboT TpyAOCMKOCT®, | MPAKTHICCKOH | pasieina
n/m (gac) MOJATOTOBKH, | JAMCIIMII
(gac) JIUHBI
Cemectp 5
1 | UccnenoBanue Mmexanu3ma o0paboTKu 3 3 2
KomaHJ B Mukponpoieccope KPS8§0BMSE0
2 | UccnenoBanue apu(METHKO-TOrMYECKIX 4 4 2
ycTporcT (AJTY)
3 | UccnenoBanue pyHKIMOHUPOBAHUS 4 4 2
MHUKpOKOHTposuiepa AVR npu BeIIOJHEHUN
apu(METHYECKUX OTepaluit
4 | UccnenoBanue GyHKITMOHUPOBAHUS 4 4 3
MUKpPOKOHTpoJuiepa cemeiictea AVR nipu




oOpanieH1u K aMsATh

5 | UccnenoBanue MexaHu3ma o0pabOTKH 4 4 4
IIPEpBIBAaHUI B MUKPOKOHTPOJLIEPE
cemeiictBa AVR

6 | ®opMUPOBAHHE CUTHAJIOB C IIIMPOTHO- 4 4 4
MMITYJIbCHON MOAYJISLIMEN
7 | UccnenoBanue yCTpOWCTB BBOIA-BbIBOA 4 4 5

JUCKPETHBIX CUTHAJIOB B MPOLIECCOPHBIX
CUCTEMaXx YIpaBJICHHUSI

8 | Uccnenoanue peaugentaoro AL 4 4 5
MHUKPOKOHTpOJLIepa
9 | UccenoBanue Crioco00B MMOIKIFOUEHUS 3 3 5

CPEJICTB MHIMKAITUU

Bcero 34 34

4.5. KypcoBoe npoeKkTupoBaHHE/ BBHITTOJTHECHHE KypPCOBON PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaronnxcs
Buapl camocTosTenbHON paboTh B €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp S,
Bun camocrositensHoM paboTh
qac qac
1 2 3

W3ydenune TeopeTuyeckoro mMarepuasia

20 20
nucturiuael (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamuee 3ananue (/13)
KonTtponbabie pabotsl 3a0unnkoB (KP3)
ITogroroBka Kk IpOMEKYyTOYHOMN 10 10
arrectaruu (I1A)

Bcero: 40 40

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXcst M0 JUCIUTUTMHE (MOJIYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00yJaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJIEH B TaOauLE 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

Kommuectso
[Mudp/ HK3EMILISIPOB B
URL anpec bubnuorpaduyeckas ccpuika SUBOTeKe
(KpoMe AIIEKTPOHHBIX




IK3EMILUTSIPOB)

004 (075)
V27

Yrpromos, EBrenun [TaBnoBuuy.
[Mudposas cxemoTexHuka : yuebHoe mocooue /
E. II. YrpromoB. - 2-e u3n., nepepad. u jgom. -
CII6. : BXB - IletepOypr, 2005. - 800 c. : puc.
- bubmuorp.: ¢. 761 - 766. -Ilpenm. yka3s.: c.
767 - 782. - ISBN 5-94157-397-9

13

URL:
https://e.lanbook.com/
book/98005 —
Pexum nocrtyna: s
aBTOPH3.
MMOJIb30BaTEeIICH.

bynmaroB, B. H. MukponpoueccopHas
TEXHUKA. CxeMoTexXHHKa u
nporpaMMupoBaHue : yueOHoe nocodue / B. H.
bynaros, O. B. XynopoxkoB. — OpeHOypr :
ory, 2016. — 376 c. — ISBN 978-5-7410-
1443-1. — Texkcr : snexTpoHHbIl //  Jlanb
AJIEKTPOHHO-OMOJINOTEYHAsI CHCTEMA.

HudpoBass  cxemoTexHUKa [ DIEKTPOHHBIN
pecypc] METOAMYECKHE  YyKa3aHUs K
BBITIOJIHEHHIO ~ J1abOpaTOpHBIX  paboT ¢
npuMeHeHueM smysstopoB [ CIIO]. 9. 1/
C.-ITerepo. roc. VH-T a’POKOCM.
npubopoctpoenus ; coct.: [. A. Kacrun, H. I1.
Tpymmna, J. JI. KymukoB. - DnekTpoH.
TexkcToBbIe AaH. - CII6. : U3n-so I'VAII, 2014.
- 37 c. -Cucrem. TtpeboBanus: ACROBAT
READER 5.X. - 3arn. ¢ Tutyn. skpasna. - b. 1.

HudpoBas  cxemoTexHUKa [ DIEKTPOHHBIN
pecypc] METOAMYECKUE YKa3aHUs IO
MPOBEACHUIO  JAOOpPAaTOPHBIX  paboT ¢
npuMeHeHueM smyistopoB [ CIIO]. u. 2/
C.-ITerepo. roc. VH-T a’POKOCM.
npubopoctpoenus ; coct.: [. A. Kacrun, H. I1.
Tpymmna, J. JI. KymukoB. - DnekTpoH.
texkcToBbIe AaH. - CII6. : U3n-Bo I'VAII, 2015.
- 55 c. -Cucrem. TtpeboBanus: ACROBAT
READER 5.X. - 3arn. ¢ Tutyn. skpana. - b. 1.
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®denora, Brnagumup HukomaeBuu.

[IpoexktupoBanwue MUKPOTIPOIIECCOPHBIX
cucteM [Tekcr] y4eOHO-METOAMIECKOE
nocobue / B. H. ®enora, B. B. Ilepmiok ; C.-
[Terepo. roc. YH-T a’POKOCM.
npubopoctpoenus. - CII6. : Uzn-Bo T'YAIIL,
2008. - 95 c. : Tabn. - bubmuorp.: c¢. 78 (21
Ha3B.). - ISBN 978-5-8088-0323-7
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EBctudeer A.B. Mukpokontpomnepst AVR
cemetrictBa Classic pupmel ATMEL
[OnexTpoHHbIN pecypc]. — Pexxum gocryna:
https://e.lanbook.com/book/61005#book name.
— BXOJI CBOOOTHBIN. SI3BIK PYCCKHIA.
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EBctudees, A. B. MHKPOKOHTpOIIIEPHI
AVR cewmetictBa Tiny u Mega ¢dpupmer ATMEL
/ A. B. EBctudees. - 2-¢ uzn. - M. : JOJIDKA-
XXI, 2005. - 560 c. : Tabmn., rpad. - (Mupoas
anekTpoHuka). - [lpenm. ykas.: c. 554 - 558. -




ISBN 5-94120-099-4

Hccnenosanue MeXaHU3Ma 00paboTKN
MpEPHIBAHUN B MUKPOKOHTPOJUIEPE CEMENCTBA
AVR : [ DOnexkrpoHHslii pecypc]

METOJIUYECKHEe YKa3aHHs K BBINOJIHEHUIO
naboparopuoit pabotsl / C.-Iletep6. Toc. yH-T
a’pokocM. mpubopoctpoerus ; coct. K. K.
ToMuyk. - DIEKTpOH. TEKCTOBbIE AaH. - CaHKT-
[Terepoypr : Uzn-Bo I'YAIIL 2020. - 29 c. -
Cucrem. tpeboBanus: ACROBAT READER
5.X. - 3aru. ¢ TUTYJ. 3KpaHa. - b. 11.

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

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pPa30BATEIBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTu «HTepHeT»

URL anpec Haunmenosanue
https://kit-e.ru KommonenTs! u Texnonoruu. CaiT sxypHaia
https://www.soel.ru CoBpeMeHHast 3JIeKTpoHUKa. JKypHal AJIs CrIenaiIucTOB
https://www.jtag.com | Odpunmansueiii cait JTAG — TexHomorui

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpOrpaMMHOrO OOECIIEYCHHs, HCIOIb3YyEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOT0 obecrieueHus npeacTasieH B Tadmnure 10.

Ta6muma 10— [Tepedersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t HaunmeHnoBauue

He npenycmorpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHU 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILIINHE

[lepeuenp HCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTABICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaunmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [II  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )




JlekuroHHass MyJIbTUMEIUITHAS Ay IUTOPUS

2 | JIJaboparopus IUPPOBOI CXEMOTEXHUKH 22-08

10. OnueHounble cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHON aTTeCTallUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTINHE TTpUBe/IeH B Tadmwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCcTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepeyeHb OIIEHOYHBIX CPEICTB

OK3aMeH Crnicok BONpPOCOB K 3K3aMEHY

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUCs MPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKajJa  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cpOPMHUPOBAHHOCTH KOMITETEHIUH

OreHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-OaiuIbHAs IKaIa PaKTep bopmrp

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIBHO 1 IPAMOTHO €0 M3J1araer;

— ONUPasACh HAa 3HAHUS OCHOBHON M JONOJIHMUTENBHOM JIMTEpaTyphl,
TECHO IPUBSI3bIBAET YCBOECHHBIE HAYYHbIE MTOJIOXKEHMSI C TPAKTUYECKON
JESATENIbHOCTBIO HAlPaBIICHUS;

— yMeJ10 00OCHOBBIBAET U ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQJICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHITUH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPAsChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBAECT YCBOEHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIIELUATIN3UPOBAHHBIX OHSATUM.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY H3JIaraeT €ro, ONUpPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4HbIE [TOJIOKEHMS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUHU BBIBOIOB M 0000IICHUIA;

— YAaCTUYHO BJIAJICET CHCTEMOM CIeUAIU3UPOBAHHBIX MOHITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  TIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HalpaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HEe MOKET apryMEHTUPOBATh Hay4HbIE MOJIOKEHHUS;

— He (OpMYIHPYET BHIBOJOB M 0000IIICHUH.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»




10.3. TunoBble KOHTPOJIbHBIE 33AHUS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui sK3aMeHa MpeacTaBiIeHb! B Tadbnure 15.

Tabmuma 15 — Borpocs! (3amaun) st SK3amMeHa

Kon
Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa MEATODA

1 IToHsITHE MUKPOIPOIIECCOPHON CUCTEMBI I1K-3.3.1

2 Knaccuueckas apxutektypa 9BM I1K-3.3.1

3 OCHOBHBIE KOMIIOHEHTBI APXUTEKTYPbl MUKPOIIPOLIECCOPOB: I1K-3.3.1
perucTpsl ¥ GOpMHUPOBAHUE aJpeca

4 OCHOBHBIE KOMIIOHEHTBI APXUTEKTYPbl MUKPOIIPOLIECCOPOB: I1K-3.3.1
AJLY u ¢uaru pe3ynbTaToB BHIIOJIHEHHUS] KOMaH/IbI

5 Apxutektypa MII: dpon Heiimana, rapBapackas I1K-3.3.1

6 Apxurekrypa MII: CISC, RISC I1K-3.3.1

7 Komaner Mukpomnporeccopa: BUAbl KOMaH I, IPUHIIUIIBI T1K-3.3.1
BBITIOJIHEHUS] KOMaH]]

8 AJnipecaniyisi onepaHioB B KOMaH1ax MUKPOMpoIieccopa I1K-3.3.1

9 KomaH b1 mepechuIky 1 3arpy3Ku I1K-3.3.1

10 KoMmanzp! npupalieHuii 1 CIBUIOB I1K-3.3.1

11 Apu(METHKO-IOTHUYECKUE KOMaH/IbI I1K-3.3.1

12 Komanzp! BeTBiIeHHH 1 nepexo10B. OpraHu3anys UKIOB I1K-3.3.1

13 Opranuzanysi BbI30Ba MOJNPOrpamMM I1K-3.3.1

14 OcCHOBHBIE CBEIEHUS O 3alIOMUHAIOIIUX YCTPOUCTBAX - I1K-3.3.1
MHUKpOCXEMax MaMATu

15 Tunei [13Y u ux ocobennoctu; npuMmeHenue 113y I1K-3.3.1

16 I13Y EEPROM u Flash I1K-3.3.1

17 Tuner O3V u ux ocobennoctH; npumernenne O3Y I1K-3.3.1

18 Craruueckoe O3Y (SRAM) I1K-3.3.1

19 Junamuueckoe O3Y (DRAM) IT1K-3.3.1

20 3anoMuHaloLMe yCTPOICTBA: yBeIMUeHHne paspsaanoctu ciosa | [1K-3.3.1
JAHHBIX U EMKOCTH MaMSITH

21 CrekoBasi aMATh I1K-3.3.1

22 IIpepbiBanysi B MUKpOIIpOLIECCOpaX I1K-3.3.1

23 [IporpammupoBanre HHCTPYKLHIT MUKPOIIPOLIECCOPA; I1K-3.3.1
AcceMbiiep

24 Onnokpuctansubii MIT KP580BMS0: apxutekTypa, I1K-3.3.1
perucTpsl 00IIEeTr0 Ha3HAUYCHUS

25 Onnokpuctansubii MIT Atmegal28: apxutekTtypa, ocHoBHble | [1K-3.3.1
pErucTpbl

2% MuxkpokoHnTposiep cepur AVR: tunel BHyTpennent namaru u | 11K-3.3.1
UX 0COOCHHOCTH

27 Onnoxpuctanpabii MIT: oco6ennoctu pabotsl ¢ BHyTpeHHen | [1K-3.3.1
EEPROM-nawmsiteio

28 OnnokpuctansHbii MIT Atmegal28: mopThl BBOJa-BbIBOIA I1K-3.3.1

29 CxemMOoTeXHHUKA [IEHTPAJIBHOTO MPOoIeccopa. I1K-3.3.1

30 BydepHbie peructpbl-3ameski U IUHHBIE (OPMUPOBATENN I1K-3.3.1

31 Cxemorexnuka nmonxkinrouennsa [13VY/03Y. [Moakiroyenue I1K-3.3.1
UHTEPEHCHBIX CXEM

32 CxeMOoTeXHMKA KaHaJla MPSMOro AOCTYIA K aMsITH I1K-3.3.1

33 CxeMOTexHHKa y3J1a annapaTHOro MPephIBaHUs I1K-3.3.1

34 3amaua Ha Temy: "AJIY u dnaru pe3yapTaToB BHITOJHEHHS [IK-2.V.1

KOMaHIbI"




35 3agava Ha TeMy: "KoMaHpl MUKpOIIpOLIECCOPa, BUIbI I1IK-2.V.1
KOMaH/I, TPUHIUIIBI BBITIOJTHEHUSI KOMaH "

36 3agaya Ha TeMy: "AJpecanus onepaH0B B KOMaHIaX I1IK-2.V.1
MHUKpoIipoieccopa’

37 3agaya Ha TeMy: "KoMaH/bl NEPECHUIKU U 3arpy3Ku" IIK-2.V.1

38 3anava Ha Temy: "KomaHzabl npupaiieHuii 1 cIBUroB" IIK-2.V.1

39 3amaua Ha TeMY: " ApuPMETHKO-ITOTHIECKHUE KOMaHIbI" IIK-2.V.1

40 3anada Ha Temy: "KomaH/bl BETBIEHU U TIEPEXOOB. IIK-2.V.1
Opranuzanusi [UKJIOB"

41 3agaya Ha TeMy: "OpraHu3anus BbI30Ba Noanporpamm" IIK-2.V.1

Bormpocsr (3amaun) nms 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Kon

Ne i/t ITepeuens Bompocos (3amay) g 3auera / nudd. 3adera
P P (sanav) A Aaupd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO MPOEKTUPOBAHUS/BBHIOIHEHUSI KypCOBOM pabOThI
MpEeJICTaBICHHI B Ta0uie 17.
Ta6mmma 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KYPCOBOM pabOThI

Ne /i1 [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
B KYpPCOBOM pabOThI

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocel i mipoBeleHUS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHUS
MpEeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB
MHJUKaTOpa

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

[TepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Ta6mmia 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpeACIISIONINe MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOmMX TMOPSIOK W MPOUEIYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00ydaroImuxcs
['VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHHIO JUCITUTITUHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
Marepuana.

OcHOBHOE Ha3Ha4Y€HHWE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3JOKEHUEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIMH B
paMKax TUCIHUIIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIHMIO 1O TEME, a B OCBOCHUHU




dbyHIaMEHTAIBHBIX Mpo0OJeM AUCHMIUIMHBI, METOJOB HAYYHOTO [IO3HAHUS, HOBEHIINX
JOCTHKEHUI HayyHOU MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOTHSET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIEKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTaBICHUE O TUCIUILIMHE,
MOKa3bIBa€T B3aUMOCBSI3b C JPYTUMU AUCIUIUIMHAMM.

[I1aHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMUCS JIEKIIMOHHOTO MaTepuania:

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1IEIEBOM YCTAHOBKOM K KaX10i KOHKPETHOH TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOI pabOThI COBMECTHO C MPEIOIaBaTEIEM,

— pa3BuTHE NpPO(ECcCCHOHANBHO-IEIOBBIX  KAuecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBILIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOUMOTO /TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine roapl;

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

— TOTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMed ClIaiioB U
UCIIONIb30BAaHUEM pa3[aTOYHOTO0 MaTepuaiga MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK IO TUCIUILINHE.

11.2. MeTtonuueckne yka3zaHusl I OOy4YaIOMIMXCS TO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwimonmHeHUs m1abopaTOpHBIX pabOT O0O0y4alomUWCS MOJDKEH YIIYyOWTh |
3aKpeNuTh 3HAHUS, NMPAKTUYECKUE HABBIKW, OBJAJETh COBPEMEHHOW METOJUKON U TEXHUKOH
OKCIIEPUMEHTa B COOTBETCTBHHM C KBATH(DHUKAIIMOHHON XapaKTePUCTHKOW OOYyJaroIIerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-MPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonaenne mabopaTopHBIX pabOT OO0ydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
W3YYCHUS JTUCIUIUIMHBL, OMpENeNseMOil Y4eOHBIM TUIAaHOM, M OTHOCUTCS K CpEIICTBaM,
o0ecrevynBaroIIUM pelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yarouierocs:

— TpuoOpeTeHre HAaBBIKOB HCCIEIOBAaHUS TMPOIECCOB, SBICHHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOM JUCIUIINHBL,

— 3aKperuieHHe, Pa3BUTHE W JeTalM3alds TEOPETUYECCKUX 3HAHWU, TMOTYyYEHHBIX Ha
JCKITUSX;

— TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

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

3agaHue U TpeOOBAaHMUA K IPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BBIMOJMHEHHMEM  JIAOOPATOPHBIX  pabOT  CTYNEHT  JOMKEH  H3YYUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH Marepwall, a TakkKe TOJydduTh Y MPenoIaBaTels
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BBHINONHATH B MPOIECCEe MPOBEIACHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dopMa oTyeTa o 1abopaTopHOii paboTe

bnaHk TUTYIBHOTO JHCTa OTYETa O J1abopaTopHOM paboTre pacroniokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder gomxeH ObITH OdGOpPMIIEH TIO MpaBHIIAM
0 OpMIICHHS TEKCTOBBIX TOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

TpeboBanus kK 0hOPMIIEHUIO OTYETA O J1a0opaTopHOU padbore




Otuer o maboparopHOil paboTe MOKEH COAEpKAaTh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JTAOOpPATOPHOMN
YCTaHOBKH, UHANBHUIYAILHOE 33/IaHUe, TPOIIECC BHITIOTHEHHS paObOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOIMMBIE PACUEThI, BBIBOJIBI.

11.3. MeTtonuueckne yka3zaHUs ISl OOYYAIOIIMXCS M0 TPOXO0XKICHUIO CaMOCTOATEILHON
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaroNUTUiics BHITOJHAET PaboTy 1o
3a[IaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1mo 3ao4yHOd (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENbHON paboThl, y obOydaromerocs GopMUpYeETCs
nenecooOpa3Hoe IIaHUPOBaHUE PaboUuero BpEMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIIeUYMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOyUYEHHs, TIOMOTAeT TIOJIYYUTh HABBIKM TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHNHE;

— METOJIUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydYaromnxcs
110 3204HOM (hopMme 0OyueHUs).

11.4. Meronuueckue yKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBACT KOHTPOJIb KayeCTBAa 3HAHUU
o0yJaromuxcsi, OCyIIECTBIIEMOTr0 B TEYEHHE CEMECTpa C ILIEJbI0 OLIEHMBAHUS XOJla OCBOCHHS
JUCLUIUINHBI.

Texkymuii KOHTpOJIb YCIIEBAEMOCTH OCYLIECTBISIETC B TEUEHUE BCErO CEMECTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHIX MO HECKOJIBKUM KPUTEPHUSIM:

1. xonu4yecTBO aOOPATOPHBIX PadOT, KOTOPOE CTYAEHT yCIEN BBINOJHUTH U 3alIUTUTh
KaK B OTBEJCHHBIE JIJISl 3TOT0 KaJECHIapHbIE CPOKH, TAK U B TEUEHHE CEMECTPA B LIEJIOM.

2. TeMII ¥ KauyeCTBO BBIMOJHEHUS JIaOOpAaTOPHBIX PabOT, T.K. YCIEIIHOE BBITOJIHEHUE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO IPH COOTBETCTBYIOIIEM OCBOCHHMU TEKYILETO
JICKIIMOHHOTO U MPEbIIYLIETo JIabopaTOPHOro MaTepuara.

3. OLIEHKM, MOJYYEHHBIE CTYJCHTOM II0 PE3YNbTaTy 3alIUThl KaXIOW J1abopaTOpHOIi
paboTHI.

Ucnonszyemas B I'Y AIl moxynbpHO-peliTuHroBas cucrema (cm. [lomoxkenne «O Tekymem
KOHTpOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuatommxcs mo
mporpamMmbl  Beiciiero ooOpaszoBaHusi» u Ilonmoxkenne «O MOIYIBHO-PEHTHHTOBOM CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMHpOBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0XKJIEHUS TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH (B CEMECTpe) U
OPOXOXKICHUSA MPOMEXKYTOUHOM arTectanuu (ceccus). bamibl, oTBeneHHble Ha paboTy B
CEMECTpE, HAYUCISAIOTCA 3a IOCEHICHUE JIEKIIMOHHBIX 3aHSATUM M BBINOJIHEHUE W 3allUTY
71a00paTOPHBIX padoT, MPUYEM KOJHUYECTBO OAJIIOB 3aBUCUT OT OILICHKH, MOTYYCHHOMN 32 3alUTy
KaXJ101 TabopaTopHO paboThl. [1oaTOMY HTOTOBAsI OIIEHKA MOXKET OBITh HMIKE TIOJYYCHHON Ha
IPOMEXYTOUYHOW aTTeCTallMi TpH CJIAObIX W/WIM HENOJHBIX BBINOJHEHUH U 3alluTe
1abopaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.5. Meronuueckue ykazaHusi JUis 0Oy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTECTALNN.



[IpomexxyTounass  arrectanust  oOyyarolIMXCs ~ OpeAycMaTpuBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00yueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OIEHKM 3HaHWH, IOJYYEHHBIX OOydarolmMMcs B IpoLecce
U3y4YeHHs BCeH AMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONU paboThl, CIOCOOHOCTH
OPUMEHATh MX JJIS PEIIeHUs NPAaKTUYECKHUX 3a7ad. DK3aMeH, KaK MpaBWIO, NPOBOAUTCS B
HepuoJl SK3aMEHAIMOHHOW CEeCCHMM M 3aBEpIIAeTCs aTTECTAllMOHHOM OIICHKOH «OTIMYHO»,
«XOPOLIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.

DK3aMeH MPOBOAMTCS 1O OMiIeTaM Ha OCHOBE BOIIPOCOB U3 Ta0I.15 u mpenycmarpuBaer
IPOBEPKY C(OPMHUPOBAHHOCTH BCEX 3aJaHHBIX MHIUKATOPOB KOMIIETEHUMH («3HaThby,
«YMeTb»). buner cocTouT U3 Tpex BOIMPOCOB — ABYX TeopeTHueckux («3Harb») - NeNel-33 u3
Ta6i.15 u ogHOTrO MpakTHYecKoro («YMeTb») - NoNe34-41 u3 Ta6a.15.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




