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AHHOTAIUA

JucuyummHa ~ «MUKpPOKOHTPOJUIEDHOE — YIPAaBIEHUE  IMPOLIECCAMM»  BXOAUT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HampaBieHuio noArotoBku/ crnenuanbHocTH 11.03.03 «KoHCTpyHpoBaHHE U TEXHOIOTHS
AJIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTupoBaHHEe W TEXHOJOTUS SJIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEeACTB». Juciumnnna peanusyercs kadeapoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

[IK-10 «I'oTOB BBINOJAHATH NPOEKTUPOBAHUE YCTPOMCTB MHUKPOIJIEKTPOHUKH H
pa3pabaTbIBaTh TEXHOJIOTHIO UX U3TOTOBICHUS

ConepxaHue NUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3aHHBIX C IPOECKTUPOBAHUEM
YCTPOMCTB € MHUKPOKOHTPOJUIEPHBIM YIIPABJICHUEM, PEAINU3YIOIIUX pPAa3IMYHbIE IPOLECCHI
yhpaBieHus nepupepuitHbIMU yCTPONHCTBAMHU.

[IpernonaBanue IUCHMIUIMHBI TPEAyCMAaTPUBAET CleAyIomMe (OpMbI OpraHU3aluu
y4eOHOro npouecca: JeKIUH, IPaKTUIEeCKUe 3aHATHS, CAMOCTOsITeIbHAs paboTa 00yyaroIerocs.

[IporpaMMoO¥i AUCLUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYLIUHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTeCTalMs B (hopMe IK3aMEeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHS JUCIMILTUHBI COCTABIIACT 4 3a4eTHHIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepedeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI
Llenbto M3y4eHUs! JaHHOW TUCUUIUIMHBI SBIISIETCS O3HAKOMIICHHE OakanaBpa C 3JEKTPOHHBIMU
YCTPOUCTBAMM ¢ MHUKPOKOHTPOJUIEPHBIM YNPaBIEHUEM UX CTPYKTYpOH M (YHKLIHOHHPOBAHUEM
HEHTPAIbHBIX YCTPOWCTB TPAJAMIIMOHHOW OpraHu3allud ¥ MapauieibHOM  00paboTKH,
3alIOMMHAIOUIMX YCTPONCTB BCEX YpOBHEW MaMsATH, NMepU(PEpUIHBIX yCTPONUCTB Pa3HbIX TUIIOB,
METOAaM TIPOBEJCHUS  CPAaBHHUTEIBHOTO aHaln3a, OOOCHOBAaHWS BHIOOpAa WX THIIOB TpPHU
peLICHUH 3a]]a4 CO3AaHUSI MUKPOIPOIIECCOPHBIX CUCTEM 00pabOTKM MH(OpMALUH, a, B Clydae
OTCYTCTBUSI HEOOXOJMMBIX YCTPOWCTB, COCTaBJICHHE TaKTUKO-TEXHHMYECKHX TpeOOBaHHN
TEXHUYECKOT0 33/1aHUs Ha pa3pabOTKy CTPYKTYPHBIX CXEM HOBBIX YCTPOMCTB, (yHKIIMOHAIBHBIX
OJIOKOB ¥ Y3IJIOB, a TAaKXe COTJACYIONIMX YCTPONCTB, aJanTepoB, NMPHEMO-TIEPEIATINKOB U
JpyTHUX.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIET0 00pa30BaHus (ajee —
OIl1 BO).

1.3. IlepeueHsb miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOyYaroIUics NOJDKEH 00JIafaTh ClEAYIOIIMMU
KOMIIETEHIIMSIMUA WJTM UX YacTsMU. KoMIeTeHIINN U WHANKATOPHI UX JOCTHKEHHS NPUBEICHEI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymnmna) Kox n HanmeHOBaHME NHAMKATOPA NOCTHKEHUS
KOMIIETEHIINH HAHMCHOBATHE KOMIIETEHIINH
KOMIIETEHIIMH
[1K-10.3.1 3HaeT ocHOBHBIE TPeOOBaHUS K
BCIIOMOTATENIbHBIM yCTpoiicTBaM (010KkaM
MUTaHUs, UHIUKAaTOpaM, KOHTPOJIbHBIM
YCTPOHCTBaM), MEXaHUYECKHE U KIMMaTHYECKUe
IIK-10 I'oToB TpeOOBaHUs, SKCILTyaTallUOHHbIE TPEOOBAHUIA,
BBIIIOJHATH TpeOOBaHUH K CEpHITHO CITIOCOOHOCTH,
IIPOEKTUPOBAHKE HAJEKHOCTH U APYTUM MOKA3aTEISIM
[TpodeccronanbHbIe | YCTPOMCTB [1K-10.Y.1 ymeeT ¢popMynupoBaTh LEIH U 3a0a4l
KOMIETEHIIUU MUKPO3JIEKTPOHUKH | IPOEKTUPOBAHUS JIEKTPOHHOTO U
U pa3zpalaTbIBaTh MUKPO3JIEKTPOHHOI'O YCTPONCTBA WJIN CUCTEMBI,
TEXHOJIOTHIO X pa3pabaThIBaTh TEXHHUECKOE 3aJ]aHKe Ha
U3TOTOBJIEHUS IIPOEKTUPOBAHHE
[1K-10.B.1 Bmaneet HaBpIKaMH BBIOOpA
ONTUMAJIBHBIX MPOEKTHBIX PELIEHUH Ha BCEX
ATanax oT TEXHUYECKOTO 3aJaHUS 10
IIPOU3BOJCTBA MUKPOVIEKTPOHHBIX M3/1EIUI

«udopmatukay,

2. Mecro nuctuIuinHbl B cTpykType OI1
JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUHU CIIEYIOUINX AUCIUIIINH:

«udopmarmonnasie

TCXHOJIOTHH)),

«/HTEeTpanpHple  yCTpOWCTBA

AIEKTPOHUKNY, « DIEKTPOHUKA», «CXeMo- U cucteMoTexHuKa IC».

3HaHI/Iﬂ, IIOJIYUCHHBIC IIpU H3YYCHHU MaTcpuajia HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIILHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATLCA IMPU U3YUCHUHN APYTUX OUCIUILINH

((I/IHTCJ'IJ'IGKTyaJ'IBHI)Ie CUCTCEMBI

npoektupoBanus IC»,

«OcHOBBI aBTOMatmsauuu TID».




3. O0BeM U TpyIOEMKOCTh TUCITUTUIAHBI
JlanHbIe 00 00IIEM OOBEMe JMCIUILIUHBI, TPYIOSMKOCTH OTACIBHBIX BHIOB Y4eOHOU
paboTHI IO TUCUIHUTUINHE (M pacIpeelieHUe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCITHITITNHBI

TpynoemkocTs o

Bun yueOHo# paboTsr Bcero CEMeCcTpam
Ne7
1 2 3

Oowan mpyooemkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnsie 3anamus, BCETo vac. ol ol
B TOM YHCJIE!

nexuuu (JI), (ac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CCMI/IHapCKI/Ie sanatusa  (I13), 17 17

qac

nabopartopusie pabotsl (JIP), (vac)

KypcoBoi npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmauuu:. 3auer,
mudd. 3ager, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.%%*)

*k
IIpumeuanue:  kaHaUMAAaTCKHi SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIUILIAHBI ITO pa3jieiaM U BUIaM 3aHSATHI.
Paznensl, TeMBI AUCIUILTHHBI U MX TPYIOEMKOCTh TIPUBE/ICHBI B TAOIHIIE 3.

Tabmmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznensl, TeMBI AUCIMUIUIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 7
Paznen 1. Apxurekrypa ATK u uenrpanbHbie 3 7
yCTpOMCTBa
Pazgen 2. MukpomnpoieccopHbie CUCTeMBl. Buis u 3 5
KJaccupHKays MEKPOKOHTPOJLIEPOB
Paszen 3. ApXuTeKTypa MHKPOKOHTpPOJLICPA 3 5
Pa3nen 4. CucreMbl KOMaH MUKPOKOHTpOJIIEpa 3 )
Paznen 5. IIporpamMmmupoBaHrie MUKPOKOHTpPOJIIEPA 3 4 5
Paznen 6. TpanuiuonHsie nepudepuitHbie yCTpOcTBa 3 5
Paznmen 7. CnennanusupoBaHHbIE TepUQepruitHbIe 2 3 5
YCTpOMHCTBA
Pazgen 8. S3bik Mukpoonepanuii s 2 2 5
MHUKpPOKOHTposiepoB AVR
Paznen 9. McnonHuTenbHbIE YCTPOMCTBA MO/ 5 ) 5
yIpaBJIeHHEeM MHKPOKOHTpoJIIepa
Paznen 10. IlpoexTupoBaHue 3IEKTPUIECKOI CXEMBI Ha 4 4 5
MHUKPOKOHTpOJIIIEpe
Pazgen 11. CAIIP nns MonmenupoBaHUs pabOTHI 3 2 5
MHUKPOKOHTpOJIIepa




Hroro B cemectpe: 34 17 57

Hroro 34 17 0 0 57

IIpakTHyeckass TNOATOTOBKA 3aKIIOYAcTCsl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCS ~ ONpPENEeNCHHBIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npoQeCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Ta0iuIle 4.

Ta6mmia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Pazgen 1. Apxurexkrypa ATK n neHTpajibHbIe YCTPOCTBA
OO61as opraHu3aiysi COBPEMEHHBIX IEPCOHATBHBIX
KOMITbIOTEPOB

Bunel v HazHaYeHNE 3BM

ApXUTEKTypa 3BM

Crpykrypa 1 (yHKIIMOHHPOBAHUE MPOLIECCOPA IBM
OniepaTuBHas MaMsTh

[IInHBI 1 pa3beMBbl 1)1 NOAKIIOUEHUS BHEIIHUX YCTPONCTB
3arnoMuHaIoUMe yCTpOiicTBa

[Tepucepuiinsie ycrpoiicTa

2 Paspnen 2. MukponpoueccopHbie cucreMbl. Buabl u
KJIacCH(PUKAIUS MHKPOKOHTPOJLJICPOB

Bunas! u kiaccudukanys MUKpOKOHTPOIIIEPOB

bazoBble mapaMeTpbl U TEXHUUECKHE XapaKTePUCTUKU
MHUKpPOKOHTpOJUIEpA

Apxurektypa u GyHKIHOHUPOBAHHE MUKPOMpOIeccopa
OcobeHHOCTH OpraHu3au MukKpomnpoieccopos AVR
OcoOenHoctu nepudepuitHpIX ycTpoicTB Ha npumepe AL u
I[TAIT muxpomnpoueccopoB AVR

3 Pa3nes 3. ApxurekTypa MUKPOKOHTpOJLIepa
AJIY- apupMeTUKO-JIOTHIECKOE YCTPOUCTBO
Peructpsl agpeca u JaHHBIX

[TopTsl BBOJIA - BBIBOA

TakTOBBIN T€HEPATOP MUKPOKOHTPOILIEpA
[IpepbiBanus B paboTe MUKPOKOHTpOJLIEpA
HHTepderichl TOAKIIOYEHINH MUKPOKOHTPOJLIEpa

4 Paznen 4. Cucrembl KOMaHI MUKPOKOHTPOJLJIEpa

SI3BIK MUKpoOOTIEpaIuii it MUKPOKOHTpoJiepoB AVR
CrpykTypa u popMat KoMaHa MUKPOKOHTpoJiepoB AVR
Hcnonk3oBanue s3b1Ka acceMOep Ui MPOrpaMMUPOBAHUS
MHUKpPOKOHTpOJLIEpa

Hcnonp3oBaHue sS3bIKa CH ISl TPOTPAMMHUPOBAHUS
MHUKpPOKOHTpOJUIEpa

5 Pa3znea S. IlporpaMmMupoBanue MUKPOKOHTPOJLIepa
[TocTaHoBKa 3a/1a4¥l IPU MPOSKTUPOBAHUU CXEMBI Ha




MHKPOKOHTpOJIIEpE
ANTopuTMBI pabOTHI IPOTPAMMBI

Cxema paboThl ycTpoiicTBa

Oco0eHHOCTH 0TI KU MPOTrPAMMHOTO KO/1a
[IporpamMmmupoBaHKe MaMATH MUKPOKOHTPOJIIEpa

Pa3nes 6. Tpaguuuonnsie nepudepuiinbie ycTpoicTBa
YCTpoiicTBO M MPUHLHUI paObOTHl TaTYMKOB M yCTPOHCTB BBOJA-
BbIBOJIa MH(GOPMALIMK B MUKPOIIPOLIECCOPHBIX CUCTEMaX
[Moaxmrouenue nepudepuitHbIX YCTPOCTB K
MHUKpOKOHTposuiepam AVR

Hactpoiika u ucnosib30BaHie MPOTOKOIA i2¢

Hactpoiika u ucnons3oBanue nporokoja USART
Ucnons3zoBanue LHAII u ALl B mukpokonTposuiepax AVR

Pa3nes 7. CnennaausupoBaHHblie nepudepuiinbie
YCTPOMCTBA

Pabora ¢ komannamu XK nucnines noa ynpasieHuem
CHEHAIM3UPOBAHHOIO MHUKPOKOHTpOJIIEpa
Muxkpoxontposiep KK nucnnes na npumepe PCD8544
[Tonkmouenue KK nucmiess K MUKPOKOHTPOJUIEPY
SPI unTtepdeiic ans ynpasiaeHus nepudepuiHbIMu
yCTpPOMCTBAMU

Ocob6ennoctu padbotsl ¢ GPS u GSM monysimu
Metonasl B3aumoneiicteus CY ATKc nepudepuitnbivu
YCTPOMCTBAMM.

Pa3nea 8. [lugpoBbie 1 aHATOrOBbIC JATYMKH B padoTe ¢
MHMKPOKOHTPOJIJIepaMHu

Ha3nauenue u BHIIbI JATYMKOB MOIICPKUBAEMBIX
MUKpOKOHTpoJuiepamu AVR

Hactpoiika Tepmonatunka Ha npumepe ds18b20
Ocobennoctu nporokoina 1-Wire .

[ToaxmroueHue TupocKomna-akcenrepomeTpa Ha nmpumepe MPU-
6050

Hcnons3zoBanue ALl mpu paboTe ¢ aHATOTOBBIMH TaTYUKAMH

Pa3nen 9. UcnosiHuTEIbHBIE YCTPOHCTBA MO/ YIIPaBJIeHHEM
MHKPOKOHTPOJLIepa

Buibl HCTIOJTHUTENBHBIX YCTPOUCTB M OCOOCHHOCTH HX
MOAKIIOYEHUSI K MUKPOKOHTPOJIEPY

["anpBaHMYECKas pa3BsA3Ka MPHU MOAKITIOUYESHUN

WCIIOJTHUTENIbHBIX YCTPOUCTB

Bunp! maroseix aBuratesiei.

[[InpoTHO-UMITYTIECHAS MOYJISALIUS TIPU YIPABIIEHUH [IATOBBIMU
JIBUTATEIISIMU ITOCTOSSHHOTO TOKA

MocToBasi cxema BKIIFOUEHHUS JIBUTATENS KaK CIIOCO0 YIpaBlIeHUs

MOJIAPHOCTBIO HAIPSAXKCHUA

10

Paznen 10. [IpoexkTupoBaHue 3J1eKTPUIECKON CXeMbl Ha
MHMKPOKOHTpO.JLIepe

ITocTanoBka 3amauu

CTpyKTypa 3JIEKTPUUECKON CXEMBI

AHanm3 ¥ BBIOOP 2JIEMEHTHOM 0a3bI SJIEKTPUIECKON CXEMBI




[Ipumenenue crabunnzaTopa HaIPsLKEHUS TP TOCTPOEHUH
LIeN Y IUTaHUsI MUKPOKOHTpOJUIEpa
Anroput™ paGoThl IPOrpaMMBbl

11

MHKPOKOHTpOJLJIEpa

PROTEUS

CXEMC

cocrtase CAIIP

Pa3nea 11. CAIIP nast monesqmpoBaHusi padoTbl

BupTtyanbpHas nabopaTopusi U3MEpUTEIbHBIX YCTPONCTB B

[Taket mporpamMm AJisi aBTOMaTU3UPOBAHHOTO ITPOEKTHUPOBAHUS
(CAIIP) sneKkTpuYECKHUX CXEM
Oco0eHHOCTH MMPOSKTUPOBAHUS AEKTpUIecKoil cxembl B CAIIP

MonenupoBaHue ypaBIsSiOIIUX CUTHAIOB B DJIEKTPUYECKOM

OTJ'IaI(Ka YCTpOﬁCTBa C IMIOMOIIBIO MOACTIUPOBAHU A pa6OTBI
BHCKTqueCKOﬁ CXCMEBI 110/ YIIPABJIICHUCM MUKPOKOHTPOJIJIICpa

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpaKTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

Ne
o/

TeMbl MPaKTUYECKUX
3aHATUU

DopMBbI IPAKTUUECKUX
3aHATUHA

TpynoeMKoCTb,
(qac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
IACLIAIL

JIMHBI

Cemectp 7

3HAKOMCTBO C
YCTPOHCTBOM U
MPUHLIMIIAMU PaOOTHI
MHUKpPOKOHTpOJLIEpa
cemeiictea AVR
ATiny2313

Komnwvromepnoe
MoOenupoganue

3HAKOMCTBO C
YCTPOHCTBOM U
MPUHLIMIIAMU PaOOTHI
MHUKPOKOHTpOJLIEpa
cemerictea AVR
Amega8
CocraBneHue,
OTJIa/IKa U 3aIyCK
MIPOTrpaMMBbI

Komnwvromepnoe
MoOenupogarue

O3HaKOMJIEHHE C
pabortoit
MHKPOKOHTPOJIIIEpA
AVR Amega8 .
ITogxmrouenne KK
JIACTIICS

Komnwvromepnoe
Mooenuposarie

ITonkmouyeHue
JaTIuKa
TEMIIEPATypbl K
MHKPOKOHTPOJIEPY
AVR Amega8

Komnvromepnoe
MoOenupogarue




5 | [IupotHO Komnvromepnoe 2 9
NmnynbcHas MoOdenupoganue
Monaynsuua Ha
npumepe AVR
Amega8
6 | Uzyuenne paboTs Komnviomepnoe 2 11
ALIl na AVR MoOenupogarue
Amega8
7 | MonenupoBaHue Komnviomepnoe 4 10
JNEKTPUIECKON CXEMBI Mooenuposarue
C UCIIOJIb30BaHUEM
CAIIP
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATHH M X TPYJIOEMKOCTh PUBEACHBI B Ta0IHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue nabopatopHbix padboT Tpya0CMKOCTS, | IPaKTHUCCKOH | pasiea
/1 (dac) MOJATOTOBKH, | IHMCIIHAI
(dac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTHpOoBaHHE/ BBHITIOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouuxcs
Bunbr camocTosTebHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabmmia 7 — Buasl caMOCTOSITENBHON pabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
yac qac
1 2 3
N3y4eHne TeopeTHIECKOro MaTepraia
45 45
quciuminiel (TO)
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brmonnenue pedeparta (P)
[ToaroToBka k TeKyuemy KOHTPOJIIO 2 5
ycneBaemoctu (TKVY)
Jomamrnee 3aganue ([13)
KonTtponbabie pabotsl 3a0unukoB (KP3)
ITogroroBka kK mpOMeKyTOYHON
10 10
arrectaruu (I1A)
Bceero: o/ o7




5. lepeuens yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIIUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOANYECKHE MaTepualbl JJsl CaMOCTOSTENFHOW paboThl O0ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeyaTHBIX U PIEKTPOHHBIX YUEOHBIX U3IAHUN
[lepeyeHb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI MpUBeIeH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIM

udp/ Konnuaectso 3x3eMIuIsipoB B
URL azpec bubnuorpaduueckas ccpuika OnbmoTeke
(KpoMe 2JIEKTPOHHBIX SK3EMILISIPOB)
1. DIEKTPOHUKA U MUKPOIIPOLIECCOPHAsT 25

texanka/Kanamaukos B.1., Hepenos C.B.;
nox pea. I'.I'.PanueBa.- M.: 3a. neHTp
«Axanemus» . 2012.- 368c.

2. My3sineBa U. DnemenTHas 6asza nist 15
MOCTPOCHUS IU(DPOBBIX CHCTEM YIIPABICHHUS :
y4e0. mocoOue ISl BBICIINX y4eOHBIX
3apenenuit - M.: Texnocdepa, 2006. — 144 c.
3. Penpkun I1. MukpokonTposuiepsl Atmel 3
apxutekTypel AVR32 cemeiictea AT32UC3.
PykoBoacTBo nonbs3oBatens. — M.:
Texnocdepa, 2010. — 784 c.

4. Mukpoxontposiepsl AVR B

panuomoourenbckoit npaktuke A.B. benos 3
W3 . Hayka u Texnuka 2007 -337c¢

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENLHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOH ceTh « HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMAaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JUCIHILTAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb OIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB  HH(POPMAIMOHHO-
TEJICeKOMMYHUKaIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue

http://lib.aanet.ru/ Joctyn B OBC «Jlaub» ocymectBiasieTcs o goropopy Ne 27, Ne28 or
27.01.2021
Hoctyn B ObC «ZNANIUM» ocymectBisiercs no gorosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «FOPAWTY ocymectBisercs o gorosopy Ne 070 ot
24.02.2021

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHr mporpaMMHOTO OOECTICUCHHsI, HCIOJb3YEeMOT0 TPH OCYIICCTBICHUHN
00pa30BaTeNBLHOTO MPoIIecca MO TUCITUTUINHE.
[Tepedyens ucmoyb3yemMoro nporpaMMHOTro ooecredeHus npeacrasieH B Tadmuie 10.

Tabnuua 10— Ilepedens nporpaMMHOro o0eceueHHs

‘ Ne /1 ‘ HauMmenoBanue



http://lib.aanet.ru/

‘ He npenycmotpeno

8.2. [lepeucHp UH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIlecca MO TUCIUTUIMHE, TIPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
1 | JlekuuoHHas ay iuTopus 14-06
MynbTUMeUiHAS TEKLNOHHAS Ay AUTOPUS 13-07
3 | Cnenuanu3upoBaHHas 1abopaTopusi « ABTOMaTU3AIUS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS 1
KOMIIBIOTEPHOT'O0 MOJEJIMPOBAHUS»

10. OueHouHbIE CpeACTBa [Tl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTB/JIS TIPOBEACHHS IPOMEKYTOYHOH AaTTeCTaIlluu
00ydaromuxcs Mo AUCHUIUIMHE PUBEAeH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHS MPOMEKYTOYHOH aTTeCTaIluu

Bua npomeXyTO4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 3K3aMCHY,

10.2. B kadecTBe KpUTEPUEB OIEHKA YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4YaroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas nmpuBeaeHa B Tabnuie 14. B Teuenne cemecTpa MOXKET UCIOIB30BATHCS
100-0annpHast ~ mKaja ~ MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIINUM JIOKAJIEHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUHI

Xapaxrepructrka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuipHas IIKaia PAKTEp (popmp

— oOyuatomuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepuan,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3JIaraeT;

— ONMUPASICh HA 3HAHMS OCHOBHOM W JIONOJIHMTENIBHOM JINTEpaTypHl,
TECHO MPHUBS3BIBAET YCBOCHHBIE HAYUHbBIC MTOJIOKEHUS C MPAKTUYECKOMN
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOIHO BJIAJIEET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHITHA.

(OTIIMYHO»
(GauTCHO»




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

«X0poLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI POrPaMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MAESITeNbHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSATHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— oOyuaromuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HAHUMN
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHBIE [10JIOKEHHUS;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYHIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He GOopMYIUPYET BHIBOAOB U 000OIIECHUIA.

10.3. TunoBbie KOHTPOJBHBIE 3aTaHUS WM HHBIC MaTEPHAIIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJicTaBieHsl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

Kon

[Tepeuens BonpocoB (3a1au) ajst HSK3aMeHa
WHIMKATOpa

1 Apxurektypa ATK [1IK-10.3.1

Bunel u Ha3HaueHHE HBM

ApXUTEKTYypa 3BM

Bupl 3annoMuHaOmmUX yCTPOMCTB

Bunel 1 HazHaueHne nepupepuitHbIX yCTPOMCTB

CrpykTypa anmnapaTHOi 4acTH ¥ Ha3HAUYEHUE OCHOBHBIX
(GYHKIIMOHATBHBIX Y3JI0B.

O6men nnpopmanueii B MII cucreme

Opranuzanuys Maructpaniei.

Byl MUKPOKOHTPOJIIEPOB U OCOOEHHOCTH MCIIOIB30BaHUS
Peructpsl anpeca u TaHHBIX

Opranu3zanys NOpTOB BBOJIA - BBIBOAA

TakTOBBII reHEPATOP MUKPOKOHTPOJLIEPA

[IpepbiBanus B paboTe MUKPOKOHTpOJLIEpA

Nutepdeiicsl moaxiro4eHnii MUKPOKOHTPOJUIEpa

S3b1Ik MUKpOOTIEpalil AJ11 ONMCAHUS BBIYUCIUTEIBHBIX
YCTpPOMCTB.

Crpyxkrypa, hopmat u cucremsl koman g MII u MII cucremsl.

2 Knaccudukanus u nepapxudeckas CTpyKTypa HaMsITH. [IK-10.¥.1

JluHamuueckoe pacnpeieleHue MaMsTH.




Knaccudukanus u nHaznauenue I1Y.

Mertoab! pacnio3HaBaHUs 00pa30B MEYATHBIX U PYKOMHUCHBIX
CHUMBOJIOB.

YcrpoiicTBa BBOJa H300paskeHUil.

CrpykTypHas cxema v (PyHKITHOHHPOBAHUE TEKCTOBOTO U
rpauuecKkoro JUCIJIEEB.

VYerporictBo KK nucnes

Cxemsbl u ¢pynkunonuposanue LHAIT u ALIIT.

[IpuHUMIIBI TOCTPOEHUS ¥ IPOTPAMMHUPOBAHUE CUCTEMBI
BBOJIa — BBIBOJIa aHAJIOTOBOM nH(popmammu B DBM.
O0600111eHHas CTPYKTypHas CXeMa alnaparypsl nepeaadu
JTUCKpeTHON nHpopMary. XapakTepUCTHKH aIapaTyphbl
nepenayu JaHHbIX.

[TpuHIUNBI OpraHu3alMy ¥ KiaccupuKanus HHTepQeicos.
Kanansl BBOJ]a — BBIBOJIA U amnmaparypa CONps>KeHusl.
Mertoas! B3aumozeiicteus 9BM c¢ nepudepuiiHpiMu
YCTpPOUCTBaMHU.

Opranuzanus oOMeHa MacCUBaMU JIaHHbIX.

Bubl v mpyurHBl BOSHUKHOBEHHUS OIIUOOK B IepeaBaeMoi
uHpOpMaLUH.

Crnioco0pl 3amuThl HH(GOPMALIUK OT OIIHUOOK.

IIpuHuuI coBMElIEeHUs oneparui.

Konseiiepnast o6pabotka.

[IpuMeHeHne KA1I-NIaMSITH U TIOBBILIEHHUE MTPOITYCKHOM
CIIOCOOHOCTH.

OcobeHHoCTH Opranuzauu Mukponpoueccopo AVR
Crpykrypa u popmat KoMaH] MUKPOKOHTpOJIepoB AVR
OCOoOEHHOCTH OTJIAJIKU MMPOTrPaMMHOI0 KOJIa
[IporpamMMupoBanue naMsiTd MUKPOKOHTpOJIEpa

YcTpoicTBO M NpUHIUN padOThl JaTYUKOB U YCTPOUCTB [IK-10.B.1
BBO/1a-BBIBO/Ia MH(OPMAILIUU B MUKPOTIPOLIECCOPHBIX
CUCTEMAX

[Monkmrouenue nepudepuitHbIX YCTPOICTB K
MHKpOKOHTpoymepam AVR

Ocob6ennoctu pabotsl ¢ GPS 1 GSM monynsimu
Ha3nauenue v BUABI JaTYMKOB NOIIEP>KUBAEMBIX
MHUKpOKOHTpoJuiepamu AVR

Oco6ennoctu ALl mpu paboTe ¢ aHATOTOBBIMH TaTYNKAMHU
Bupl HCTIONTHUTENBHBIX YCTPOUCTB U OCOOEHHOCTH HUX
MTOAKJIIOYEHUSI K MUKPOKOHTPOJLIEPY

I'anpBaHnueckas pas3Bsi3ka NP MNOAKIOYCHUH
WCIIOJTHUTENIBHBIX YCTPOMCTB

Bunsl maroBeix JBUraTesici.

[InpoTHO-NMITYIbCHAS MOAYJISALNS IPH YIIPABICHUN
LIarOBBIMU JIBUTATEIISIMU MIOCTOSIHHOTO TOKA

Bomnpocs! (3agaun) mis 3adera / nug¢. 3auera npencrabieHs! B Tabnuie 16.




Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne /1t ITepeuens Bompocos (3amau) mis 3ayera / nudd. 3auera
p p (3ana9) 1 Andd UHIUKATOPa

Y4eOHBIM IIIaHOM HE MIPEYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B TabmwmIe 17.
Tabnuua 17 — IlepeueHs TeM AJ1si KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUS! KyPCOBOM paboThI

No /11 [TprumepHBIii IepedeHb TeM Ui KypCOBOIO IPOEKTUPOBAHUS/BBIITOIHEHHS
- KYpCOBOH paboThI

Y4eOHBIM MJIAHOM HE IPEyCMOTPEHO

Bomnpocsl s nmpoBeneHuss NPOMEXKYTOYHOM aTTecTalMd B BHJE TECTUPOBAHUSA
npeJIcTaBICHBI B Tabwmie 18.

Tabmuna 18 — [IpuMepHBIi IepedeHb BOIPOCOB JJIS TECTOB

Kon

No /it [IpumepHbIii mepedeHb BONMPOCOB JIJIs1 TECTOB
WHJMKaTOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
0o0yueHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX PaOOT

No i/t IlepeyeHp KOHTPOJIBHBIX PadbOT

He npexgycmorpeno

10.4. MeTtoguueckiue  Marepuanbl,  ONpPEACTAIONINE  NPOIEAYphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMUX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUMH, COAEp)Karcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernameHTHpYyHOMMX MOPSAJOK U MIPOLEAypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluu O0ydaromuxcs
I'VAIL

11. Metoaudeckue yKa3aHus JUisi 00YJaroIIUXCsl IO OCBOCHUIO JTUCITUTLTAHBI

11.1. Meroanueckue YyKazaHUS Uit OOYYalOUIMXCS 1O OCBOGHHUIO JIEKIIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWEe ydeOHOro marepuana. Ha3HadyeHWe COBPEMEHHOH JICKIIUH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO MH(OpPMAIMIO 10 TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJIEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HAay4yHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOJOJIOTHYECKYIO,
OpTaHHU3AIMOHHYI0 U WHPOPMAITMOHHYIO (DYHKIWHU. JIeKIus pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpoOJEeMBbI, JaeT LEIbHOE MPEJICTaBICHHE O IUCIUILUIMHE,
MOKA3bIBaCT B3aUMOCBS3b C JIPYTUMH JUCITHTLTHNHAMH.

[IranupyeMsble pe3yJIbTAThI IIPU OCBOSHUH 00YYAIOIIUMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBCHBb
KOTOPBIX ONpPEIETAETCS IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOMy4YEHUE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBATEIIEM;

— pa3BuTHE MNpOo(ecCHOHANBHO-EIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETHHON paOOTHI;




— TMOJIyYEHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKHU U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUA Ha OJIKAMIIINE TOJIBI;

— Hay4HUThCS METOIAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIABHBIC MBICIUA H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBIA ~MaTepuall MOXET CONPOBOXKIATHCA JAEMOHCTPALMEN  CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MaTepuaja MpU IPOBEACHUH KOPOTKHX JUCKyCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa IpeaoCcTaBICHUS ISKIMOHHOTO MaTepHaia.:

— JIekuMOHHBIA MaTepuan
— JlemoHCTpauus ciai1ioB

11.2. Metoauueckue ykasaHus Uil OOydYaroIIUXCs 0 Y4YacTHIO B CEMMHAapax (eciu
npeoyCMOMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)

OCHOBHO# 11eNIBIO 711 00YYarOLIErocst ABISETCS CUCTeMaTH3alus U 00001eHre 3HaHUH
0 U3ydyaeMoH TeMme, pas3aeny, (OpMHpPOBaHHME YMEHHA pPabOTaTh C JAONOJHHUTEIbHBIMH
UCTOYHUKAaMU HHGOpMAlUY, COMOCTaBIATh M CPAaBHUBATb TOYKH 3pPEHMS, KOHCIEKTHPOBATh
NPOYMTAHHOE, BBICKAa3bIBaTh CBOIO TOYKY 3peHHMS U T.I. B CcOOTBeTCTBMM ¢ Bemylien
JUJIAKTUYECKON LEIbI0 COACpPKAaHUEM CEMUHApCKUX 3aHIATUN SBISIIOTCA Y3J10Bble, Hauboiee
TPYyAHbIE UIS TOHMMAaHHUS W YCBOCHHS TEMBI, pasfesibl JUCHUIUIMHBL Crenudukod TaHHOU
(opMBI 3aHATHI SBJISETCS COBMECTHAs paboTa MpenoaaBareis U 00y4aroLerocs HaJl peleHueM
MOCTaBJICHHOW MpPOOJIEeMBbI, a IOHMCK BEPHOI'O OTBETAa CTPOUTCS HA OCHOBE YEpEIOBAHUS
UH/IMBUAYAIbHOM U KOJUIEKTUBHOM J€SITEIbHOCTH.

[lpy mOATrOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TEME MPOCIYIIAaHHON JIEKIHH
HEOOXOIUMO O3HAKOMUTBCSI C IUIAHOM €ro IpOBEIECHUs, C JMTEpPaTypoll W Hay4HbIMU
myOJIMKausIMu 10 TEME CEMHHApA.

TpeboBaHMs K IPOBEJEHUIO CEMUHAPOB

- Haninume 3HaHuii 110 M3y4aemMou Teme

- Hannuve 3ajianus A1 NpakTUYECKOM U caMOCTOSATENIbHON paboThl

11.3. Metoauueckue yka3aHus Uil OOyYaroIUXCsA IO HPOXOXKICHUIO MPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OJHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJII0Yaronasics B BHIIOJHEHUN 00y4aloIUMUCS 110/ pyKOBOJICTBOM IIpenoaBaTeis
KOMIUIEKCa Y4eOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCIUILINHBL, TPUOOPETEHNS] YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH 1€ATEIbHOCTH.

[enbto NpakTUYECKOTo 3aHATUS JUIsl 00y4aroIIerocs sBIseTCsl MPUBUTHE O0yUaIOIIUMCS
YMEHUH U HAaBBIKOB NIPAKTUYECKOW EATEIBHOCTH 110 U3y4aeMOM AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl NP OCBOEHUH 00yUaIOIMIMMCS IPAKTUUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIIUpeHHe M JeTalu3alis 3HaHUA TpH pelleHUH
KOHKPETHBIX 3a/1a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEHMs] KOHKPETHOM YyuyeOHOM
JUCIUTIINHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHUS] TOJXYYEHHBIX 3HAHUH JUIs
BBITIOJTHEHHS 3aJ]aHUI;

— olecrieyeHne paMoOHAIBLHOTO COYETaHHS KOJUICKTHMBHOM WM MHIMBHIYaTbHONH (GOopM
o0y4eHusl.

TDe60BaHI/I${ K IPOBEJCHUIO MPAKTHYECCKUX 3aHITUH




- Hannume 3Hanmii o n3yyaeMon teme
- Hannuue 3aanus A1 NpakTUYECKOM U caMOCTOSTENIbHON paboThI

11.4. Meroanueckue yKazaHus JUIsi OOYYalOUIMXCSA IO BBIMOJTHEHHUIO J1a0OPaTOPHBIX
pabot (ne npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.5. Meroandeckue yKazaHus IS OOYyYarOUIUXCsl IO MPOXOXKIACHHIO KypCOBOTO
NPOCKTUPOBAHUS/BBIIONIHEHHS KYPCOBOH paboThl (He npedycmompeHo yueOHbiM HAAHOM NO
OaHHOU oucyuniume)

11.6. MeTtoamueckue yKazaHUs Ui 00ydJarOMIUXCsl MO MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B xone BBINOIHEHUST CaMOCTOSITEIBHOU PabOThI, 00yYarOIUCs BBITIOIHAECT PaboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE NpPENoAaBareis, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusl.

Jns oOyuaromuxcs 1mo 3aoyHoi ¢opme 00ydeHus, camMocTosiTeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B npouecce BbINoJHEHUsI CaMOCTOATENbHOW paboThl, y oOydwaromerocs (GopMupyercs
nesnecoo0pa3Hoe IIaHUpPOBaHHE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3alMM MPUOOpETaeMbIX 3HAHUHM, O0O0ECIeYrMBaeT BBICOKHN
YPOBEHb YCHEBAEMOCTU B IMEpPHOJ OOy4YeHMs, NOMOTaeT IOJYYUTh HABBIKU IIOBBIILICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetonuyeckumM ~ MaTepuajamMH, — HAlNpaBSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroIUX CASBISIOTCS:

—  y4eOHO-METOANYECKHUI MaTepHall 1Mo TUCIHUILINHE;

— METOJIMYECKHE YKa3aHMs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (g 00ydarommxcs
1o 3a09HOU (hopMe OOydeHHS).

11.7. Meroanueckue yKazaHus Ui OOYYAIOIIMUXCS TO TPOXOXKACHHUIO TEKYIIETOo
KOHTPOJIS YCTICBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH MPEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUU
00yYJarOIINXCsl, OCYIIECTBIIIEMOTO B TEUECHUE CEMeCTpa C ICJIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
IUCIATIIHHEL

- Tekymuii KOHTPOJIb YCIIEBAEMOCTH TPOBOJUTCS 10 MEPE BBIMOJTHCHHS MPAKTHIECKUX
3aJaHuM

11.8. Metoauueckue ykazaHHs A 0OyHarOLIUXCS MO MPOXOXKJIECHHIO MPOMEXKYTOUHOM
aTTECTAIlHH.

IIpomexxyTouHass  arrectanusi  OOydyalOIIMXCsl  MpPeIyCMaTpUBAeT  OLIGHUBaHHE
MPOMEKYTOYHBIX ¥ OKOHYATENFHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuimHe. OHa BKIIOYAET B
ceOst:

— 9K3aMeH — ¢opMa OICHKM 3HAHWHA, IMOTYYCHHBIX OOydYarolmuMCsi B TIpoIecce
U3yYeHUs] BCeW TUCHIUIUIMHBI WM €€ YaCTH, HaBBIKOB CaMOCTOSATEIBHOW paboThI, CTOCOOHOCTH
OPUMEHSTh WX JIJIS PEHICHUS TNPAaKTUYeCKUX 3a1ad. DK3aMeH, KaK MpPaBWIIO, MPOBOAUTCS B
Nepuoj SK3aMEHAIIMOHHOW CECCHM W 3aBEpINAeTCs AaTTEeCTAIlMOHHOM OIICHKOM «OTIMYHOY,
«XOPOILIO», «yAOBIECTBOPUTEIBLHO», «HEYAOBICTBOPUTEILHO». B ciiyuyae HEBBITOIHEHUS H/HIU
HEeyCHemHol caayn 3 u 0Oojee MPaKTUYECKUX  3aJaHui, 0OydaloUmMiics, NMPH YCHEIIHOM
OPOXOKJICHUM MPOMEXYTOYHOH  aTrecTaliud B (OpME DSK3aMEeHa, HE MOXET IOIYy4YHUTh
aTTECTAIMOHHYIO OIICHKY BBIIIE "XOpoIIo".



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI
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