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AHHOTAIUA

HucuuruinHa  «lleHtpaneHble u  nepudepitubiii  ycrpoiictBa OC»  BXOOUT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HampaBieHuio noArotoBku/ crnenuanbHocTH 11.03.03 «KoHCTpyHpoBaHHE U TEXHOIOTHS
AIIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTupoBaHHEe W TEXHOJOTUS DSJIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEeACTB». Juciumunna peanusyercs kadenpoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

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

ConeprxaHue IUCHUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C IPOCKTUPOBAHUEM
YCTPOICTB, BXOAAILIUX B TUIIOBYIO aPXUTEKTYPY 3JIEKTPOHHO-BBIYUCIUTEIBHBIX KOMIIJIEKCOB.

[IpernonaBanue JIUCHMIIMHBI IMPEAyCMAaTpPUBAET cCleAyroue (GopMbl oOpraHu3anuu
y4e0HOT0 Mpoliecca: JEKIIH, 1a00paTopHbIe pabOoThI, CAMOCTOSTENIbHAS PadoTa CTyIeHTa

[IporpaMMol UCHMIIIMHBI MPEILyCMOTPEHBI CIEAYIOIIME BHUJbI KOHTPOJSA: TEKyIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B (hOpMe IK3aMEHa.

OOwmast TpyAOEMKOCTb OCBOEHMS AMCLUUIUIMHBI COCTaBJIAET 5 3adeTHbIX equuHui, 180
4acoB.

SI3pIk 00y4eHUS 10 TUCIUIIIIMHE KPYCCKUHN »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI
[lenbto uM3yueHUs JaHHOW AMCLMILIMHBI SIBJISIETCS O3HAKOMJIEHHME C apxurekrypoi OBC,
CTPYKTYpOH U (PYHKLMOHHPOBAHHEM LEHTPAJIbHBIX YCTPOMCTB TPAJUIIMOHHON OpraHu3aluu U
napaieNibHo 00pabOTKH, 3aITOMHHAIONIMX YCTPOMCTB BCEX YPOBHEH MaMsTH, mepuQepritHbIX
YCTPOWCTB pa3HbIX TUIOB, METOAaM IPOBEJIEHHs CPaBHUTEIBHOI'O aHaiu3a, OOOCHOBAHUS
BbIOOpAa MX TUIIOB NPU PEUIEHUH 3a7ad CO3JIaHUS MUKPOIPOLECCOPHBIX CUCTEM 00paboTKU
uHpOpMaLnU, a, B ClIydyae OTCYTCTBUS HEOOXOAMMBIX YCTPOWCTB, COCTaBJIEHHUE TaKTHKO-
TEXHUYECKUX TpeOOBaHUM TEXHUYECKOTo 3aJaHusi Ha Pa3pabOTKy CTPYKTYPHBIX CXE€M HOBBIX
YCTPOUCTB, (PyHKIIMOHAIBHBIX OJOKOB M Y3JIOB, @ TAKXKE COIJIACYIOUIMX YCTPOMCTB, allaTepoB,
IPUEMO-TIEPEJaTUNKOB U APYTHUX.

1.2. ucuurmuiiHa BXOAUT B  COCTaB  4acTH, (OPMHUPYEMOHl  ydaCTHHUKaAMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 00Opa3oBaHus (1aiee —
OIl BO).

1.3. TlepeyeHb mIaHUPYEMBIX PE3yJIHTATOB O0YUESHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUMILIMHBI 0OydaromUNCsA AOHKEH 00JaJaTh CIeTyHOMIUMU
KOMIIETEHIIMSIMU WM UX 4YacTsMHU. KoMIEeTEeHIIMM 1 MHAMKATOPBI X JOCTH)KEHUS IIPUBEJICHBI B
tabnuue 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JTOCTHKECHHUS

Kon n
Kareropus (rpynna) Kon v HanMeHoBaHME MHMKATOPA JOCTUKEHUS
KOMIIETCHIINH HAMEHOBATHC KOMIIETCHIINH
KOMIIETEHIIMU
I1K-10.3.1 3HaeT ocHOBHBIE TPEOOBaHUS K
BCIIOMOTaTeNIbHbIM YCTpoicTBaM (O10kam
NIUTaHWsl, UHAUKATOpaM, KOHTPOJIbHBIM
YCTpOICTBaM), MEXaHUYECKUE U KIIMMAaTUYECKUE
ITIK-10 I'oToB TpeOOoBaHus, SKCIUTyaTallUOHHbIE TpeOOBaHUA,
BBIIIOJIHATH TpeOoBaHUI K CEpUHHO CIIOCOOHOCTH,
IIPOEKTUPOBAHKE HaJIE)KHOCTH U APYTUM MTOKA3aTeNsIM
[TpodeccuonanbHbie | yCTPOHCTB [TIK-10.VY.1 ymeer hopmynupoBaTh LIETH U 3a1a41
KOMIIETEHIINH MUKPO3JIEKTPOHUKH | IPOEKTUPOBAHUS NIEKTPOHHOIO U
U pa3pabaTbiBaTh MUKPO3JIEKTPOHHOTO YCTPONCTBA WIIN CUCTEMBI,
TEXHOJIOTHIO UX pa3pabaTbIBaTh TEXHUUECKOE 3aJaHHe Ha
U3TOTOBJICHUS IIPOEKTUPOBAHUE
[1K-10.B.1 BnageeT HaBbIKaMu BbIOOpa
ONTUMAJIBHBIX MPOEKTHBIX PEUICHUH Ha BCEX
JTanax oT TEXHUYECKOTO 3aJ4aHUs 10
IIPOU3BOJICTBA MUKPOAJIEKTPOHHBIX U3ETUIl

«MupopmaTukay,

2. Mecro mucturuaHbl B cTpykType OI1
JuctumnnuHa O6a3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYyJIEHTAaMHU TNPU H3yYEeHUHU
CIEAYOINX JUCIUIUINH:

«MHpopmarioHHbIE

TCXHOJIOTHUHN),

«HTerpanpHple  yCTPOWCTBA

SIIEKTPOHUKIY, «DIEKTPOHUKA», «CXeMo- U cucteMoTexHUKa JCy».

3HaHus,

MOJIYUYCHHBIC IpU HIYUCHUHU MaTCpHUalia I[aHHOI>'I JUCHUIIIINHBI,

UMCIOT Kak

CaMOCTOATCIIBHOC 3HAYCHUEC, TaK U MCITIOJIB3YIOTCA IIPU U3YUCHUHN APYTIUX AWUCHHUILINH:

«MHTemeKTyanpHble cUCTEMBI poekTupoBaHus JC», «OcHOBBI aBTOMaTH3auu TID».

3. OO0BeM U TPYIOEMKOCTh TUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CeMeCTpaM) IPeCTaBICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10

Bun yuebHo# paboThl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 17 17
Ayoumopusie 3anamus, BCETo 4ac. 51 51
B TOM YHCJIE:

nekrun (JI), (gac) 34 34

?pal()TI/I‘ICCKI/Ie/CeMI/IHapCKI/Ie 3anarusa  (I13), 17 17

yac

naboparopusie padotsl (JIP), (dac)

KypcoBoii mpoekT (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 93 93
Buo npomesccymounoit ammecmayuu’. 3a4er,
mubd. 3auger, sk3ameH (3auer, Hudd. 3au, JK3. OK3.
JK3.*%)

4. ConepskaHuE TUCHUTUTMHBI
4.1. Pacnpenenenue TpyA0€MKOCTH JTUCIUILIAHEI IO pa3/ieiaM U BUIaM 3aHITHH.
Paznensl, TeMBl AUCUUILIHHBI U UX TPYAOEMKOCTh PUBEEHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Paznensl, TeMBI AUCIMIUIMHBL Jexunn | 113 (C3)) - JIP KIT CPC
’ (dac) (qac) (dac) (dac) (gac)
Cemectp 7

Paznmen 1. Apxurexktypa ATK u nieHTpansHbIe 3 3

YCTpOHCTBA

Pazgen 2. MukponpoueccopHble cCUCTeMbl. Bl u 3 15

KJaccu(pHKanys MUKPOKOHTPOJUIEPOB

Paznen 3. ApXuTekTypa MUKPOKOHTPOJIIEPA 3 5

Pazgen 4. Cuctembl KOMaH MUKPOKOHTPOJLIEpA 3 5

Pa3nen 5. [IporpaMMupoBaHue MUKpPOKOHTPOJIEPA 3 4 5

Paznen 6. TpagumonHsle nepudepuiiHbIe yCTPOKWCTBRA 3 5

Pazgen 7. Cnenmanu3upoBaHHbIe meprudepuitHbe 2 3 15

YCTpOHCTBA

Paznen 8. S3pik MUKpoOTIEpanuil s 2 2 5

MUKpPOKOHTposuiepoB AVR

Pazgen 9. McnionaUTENBEHBIE YCTPOUCTBA IO/ 5 2 15

yIpaBJiecHHEM MHKPOKOHTpOJIEpa

Paznen 10. IlpoexTupoBaHue 3MEKTPUIECKON CXEMBI 4 4 5

Ha MUKPOKOHTpOJIIEpE

Pazgen 11. CAIIP nns MonmenupoBaHUS pabOTHI 3 2 15

MHUKPOKOHTpOJUIEpa

HToro B cemecTpe: 34 17 93
Hroro 34 17 0 0 93




[lpakTHyeckas TOATOTOBKA 3aKIIOYAeTCd B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0yyalomuMHUCs ~ ONPENENICHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHOM AEATEIFHOCTHIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSTHH.
CopeprxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHH IPUBEICHO B Ta0HIIe 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Pa3nea 1. Apxurektypa ATK u nenrpajbHbie ycTpoiicTBa
OO11ast opraHu3anys COBPEMEHHBIX EPCOHATBHBIX
KOMIIBIOTEPOB

Bunpl v Ha3HaueHue 3BM

ApXUTEKTypa 3BM

CrpykTypa 1 (yHKIIMOHHUPOBAHUE MPOLIECCOpa 3BM
OnepaTuBHas MaMATh

[IInHBI ¥ pa3zbeMBl AJIs1 OAKIIOUEHUS BHEIIHUX YCTPOHCTB
3anoMuHaloUMe ycTpoiicTBa

[Tepucepuiinsie ycTpoiicTa

2 Pazgen 2. MukponpoueccopHbie cucteMbl. Buabl u
KJIacCH(PUKALUS MUKPOKOHTPOJLJICPOB

Buns! u kiaccudukanys MUKpOKOHTPOIIIEPOB

bazoBble mapaMeTpbl U TEXHUUECKHE XapaKTePUCTUKU
MHUKpPOKOHTpOJUIEpA

Apxurektypa u GyHKIHOHUPOBAHHE MUKPOMpOIieccopa
OcobeHHOCTH OpraHu3ai Mukpomnpoieccopos AVR
OcoOenHoctu nepudepuitHeIX ycTpoicTB Ha npumepe AL u
ITAIT muxpomnpoueccopoB AVR

3 Paznen 3. ApxurekTypa MUKPOKOHTPOJJIEpa
AJIY- apudMeTHKO-TOTHIECKOE YCTPONCTBO
Peructpel agpeca u 1aHHBIX

ITopTsl BBOJA - BRIBOJIA

TakToBBII TEHEPATOP MUKPOKOHTpPOJIIEPA
[IpepriBanus B paboTe MUKPOKOHTpOJIEpa
WuTepdeiichl MoaAKII0YeHN MUKPOKOHTpOJLIepa

4 Paznen 4. Cucrembl KOMaH MUKPOKOHTPOJLJIEpa

SI3BIK MUKpoOOTEpaIui Jyisi MUKPOKOHTpoJiepoB AVR
Crpyktypa u hopmMaT KOMaH1 MUKPOKOHTposiepoB AVR
Hcnonp3oBaHue sS3bIKa acceMOep Uit IpOrpaMMHUPOBAHUS
MHUKpPOKOHTpOJUIEpA

Hcnonp3oBaHue sS3bIKa CHU ISl IPOTPaMMHUPOBAHUS
MHUKpPOKOHTpOJUIEpA




Paspnea S. IIporpaMMupoBanne MUKPOKOHTPOJLJIepa
[TocTaHoBKa 3a/1a4M IPU MPOEKTUPOBAHUHU CXEMBI HA
MHUKPOKOHTpPOJIIEpE

AnropuT™MbI paboThI TPOTPAMMBI

Cxema paboThl ycTpoHCTBa

Oco0OeHHOCTH OTIAAKU IPOTPAMMHOTO KOJa
[TporpammupoBanue namMsTH MUKPOKOHTpoOJLIEpa

Paznen 6. Tpaguunonubie nepugepuiinbie yCTpoiicTBa
YCTpoiicTBO M MpUHIUN pabOThl JaTUYUKOB U YCTPOWCTB BBOAA-
BBIBOJIa MH(GOPMAITUU B MUKPOITPOILIECCOPHBIX CUCTEMAX
[ToakmoueHnne nepudepuitHbIX YCTPONUCTB K
MUKpOKOHTposuiepam AVR

Hacrpoiika u ucnosib30BaHuE IPOTOKOA 12¢

Hacrpoiika u ucnons3zoBanue nporokona USART
Ucnonb3oBanue LIAIT u ALII B mukpokontposiepax AVR

Paznen 7. CnenuanusupoBanHbie nepudepuiinbie
YCTPOMCTBA

Pabora ¢ xomannamu XK nucriies noz ynpasiieHuEM
CHEIHAIM3UPOBAHHOTO MHUKPOKOHTpOJIEpa
Muxkpoxontposiep KK aucnnes na npumepe PCD8544
[Tonkmouenue KK nucmiiess K MUKPOKOHTPOJUIEPY
SPI unTepdeiic ans ynpasieHus nepupepuiiHbIMu
yCTpoicTBaMu

Oco0ennoctu padotsl ¢ GPS u GSM monynamu
Metonp B3aumoseiicteust CY ATKc nepudepuitHpiMu
YCTPOMCTBAMM.

Pa3nea 8. [lugpoBbie 1 aHATOrOBbIE JATYMKH B padoTe ¢
MHKPOKOHTPOJ1JIepaMHu

HaznaueHue u BUIbl JATYNKOB MOIIEPIKUBAEMBIX
MUKpOKOHTpoJuiepamu AVR

Hacrpoiika Tepmonatunka Ha mpumepe dsl18b20
Ocob6ennoctu potokona 1-Wire .

[TonkiroueHre rupockomna-akceaepomerpa Ha npumepe MPU-
6050

Ucnons3zoBanue ALl mpu paboTe ¢ aHATOTOBBIMH TaTYHKAMHU




Pa3znen 9. UcnostHUTEIbHBIE YCTPOMCTBA MO YIIPABJICHHEM
MHKPOKOHTPOJL/IEPa

Busibl MCTIONHUTENBHBIX YCTPOHCTB U OCOOEHHOCTH HX
MOJKJIIOUEHUS] K MUKPOKOHTPOJIIEPY

["anpBaHnYecKas pas3Bsizka IMPH MOAKIIOYEHUN

VCIIOJIHUTEIIBHBIX YCTPOWCTB

Bupl miaroBeix BuraTelsien.

[InpoTHO-UMITYJIbCHAsE MOAYJISIIMSL TP YIIPABJIECHUU ILIArOBBIMU
JIBUTATEJISIMU TIOCTOSIHHOT'O TOKa

MocroBas cxeMa BKJIFOUEHHS JIBUTATENS KaK CIIOCO0 yrpaBiIeHUs
HOJIIPHOCTBIO HaNPSKEHUS.

10

Pa3neu 10. IIpoexTupoBanue 3JIeKTPHYECKOH cXeMbl Ha
MHMKPOKOHTpO.JLIepe

[TocranoBka 3a1auun

CTpyKTypa 37€KTpUUECKOM CXEMBI

AHanu3 1 BBIOOp 2JIEMEHTHOU 0a3bl ANEKTPUUECKON CXEMBI
[TpuMeHeHHe cTabMIM3aTOPa HAPSHKEHHUS TPU IOCTPOCHUN
LENH MUTAaHUs MUKPOKOHTPOJUIEpa

Anroput™M paboThI IPOTPAMMBI

11

Pa3nea 11. CAIIP niss monesmpoBaHusi padoThbl
MHMKPOKOHTPOJLJIepa

[Taket mporpaMm AJisi aBTOMAaTU3UPOBAHHOTO TPOESKTHUPOBAHUS
(CAIIP) snekTpuyYeCcCKUX CXeM

Oco0eHHOCTH MPOSKTUPOBAHUS EKTpUIecKoit cxembl B CAIIP
PROTEUS

MonenrpoBaHue yIpaBISIOIIUX CUTHAIOB B DJIEKTPUYECKOM
cXeme

BupTtyansHas nabopaTopusi U3MEpUTEIbHBIX YCTPONCTB B
cocrase CAIIP

Otnagka ycTpoiicTBa ¢ TOMOIIbIO MOJEIUPOBAHUS PAOOTHI
AIIEKTPUYECKON CXEMBI II0J] YIIPaBICHUEM MUKPOKOHTPOJLIEpa

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTb

N3 anx No
Ne | Tems! npaktuueckux | POpMBI MPAKTUUECKUX | TPYyd0EMKOCTh, |MPaKTHUECKOH |pa3ierna
/1 3aHATHI 3aHATUN (qac) MOJATOTOBKH, | JUCIIMII
(dac) JINHEI
Cemectp 7
1 [3HaKOMCTBO C Komnviomepnoe 2 5)
yCTPOMCTBOM U MOOenuposanue
MIPUHITATIAMHA PaOOTHI
MUKPOKOHTpOJUIEpa
cemeiictea AVR
ATiny2313
2 |3HaKOMCTBO C Komnvromepnoe 2 5




YCTPONCTBOM U MoOenuposarue
MPUHIIMIIAMA PaOOTHI
MHUKPOKOHTpOJUIEpa
cemerictea AVR
Amega8
CocraBnenue, oTiaaka
1 3aITyCK IPOTPaMMBI
3 |O3HakomiieHHE C Komnviomepnoe 3 7
paboToii MoOenupogarue
MHUKPOKOHTpPOJLIEpa
AVR Amega8 .
[Hogkmrouenue KK
JUCTUISS
4  |TlogxmrodyeHue Komnviomepnoe 2 8
JaT4ynKa TeMIEPaTyphbl MoOenupogarue
K MUKPOKOHTPOJLIEPY
AVR Amega8
5 |IlIupotHO Komnviomepnoe 2 9
NmmynbcHas MoOenupogarue
Mopynsauus Ha
npumepe AVR
Amega8
6 |M3yuenue paboThI Komnviomepnoe 2 11
AIIl na AVR Mooenuposarue
Amega8
7 |MonenupoBaHue Komnvromepnoe 4 10
SHCKTpI/I'ICCKOﬁ CXEMEI C MO()@]ZupO@aHue
ucnonb3zoBanuem CAIIP
Bcero 17
4.4. JlabopaTtopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATHH U X TPYJIOEMKOCTh PUBEACHBI B TA0HIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbIX paboT Tpyn0eMKOCTS, | MPaKTHUECKOH | pasiea
n/m (gac) MTOATOTOBKH, | JHCLIHII
(dac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

Bcero

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

4.6. CamocrosrenbHas paboTa 00y4aroUXCs
Bunst camocTosTeNnbHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0IHIIE 7.




Tabauna 7 — Bunbl camocToaTeIbHON pabOThI M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
W3ydenne TeOpeTHIeCcKOro MaTepraia
45 45
qucturuHel (TO)
Kypcoroe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3amanus (PI73)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Homamnee 3aganue ([3)
Konrtposasnble padoTsl 3a04ukoB (KP3)
[ToaroroBka K MpoOMEXKYTOUHOM
45 45
arrecrauuu (ITA)
Bcero: 93 93

5. IlepeueHs yueOHO-METOAMYECKOTO 00ECIICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YUYaIOIIHUXCS 110 AUCIUIUTHHE (MOTYJIIO)

Y4eOHO-MEeTOANYECKHE MaTepualbl JJsl CaMOCTOSITENbHOW paboThl O0y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3IAHUN
[lepeyenpb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI MPpUBeIeH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

KomuecTBo 3x3eMILIIpOB B

UlglLﬂg)p/ec bubnuorpaduueckas ccpuika OonbmoTeke
/P (KpOMe 2JIEKTPOHHBIX SK3EMILUTSIPOB)
1. DIEKTPOHUKA U MUKPOIIPOIIECCOPHAS 25

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

2. My3sineBa U. DnemenTHas 6asza nist 15
MOCTPOCHHUS IU(DPOBBIX CHCTEM YTIPABICHHUS :
y4e0. mocoOue sl BBICIINX YUIeOHBIX
3aBenenuit - M.: Texnocdepa, 2006. — 144 c.
3. Penpkun I1. MukpokonTposuiepsl Atmel 3
apxutekTypsl AVR32 cemeiictea AT32UC3.
PykoBozacTBo nons3oBaTens. — M.:
Texnocdepa, 2010. — 784 c.

4. Mukpoxontposiepsl AVR B

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

7. IlepedyeHb AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»
[Iepeuyenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB H(}OpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILIMHBI
npuBezeH B Tabnme 9.




Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeTY

URL anpec HaumenoBanune

Hoctyn B ObC «Jlanb» ocymectBisiercss o gorosopy Ne 27, Ne28 ot
http:/lib.aanet.ru/ 27.01.2021

Hoctyn B OBC «ZNANIUM» ocymectBisgercs no gorosopy Ne 071 ot
24.02.2021

Jlocryn B OBC «FOPAWTY ocymectrisercs 1o gorosopy Ne 070 ot
24.02.2021

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHCUCHHS, MCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 UCLUIIINHE.
[lepeuens ncmosb3yeMoro NporpaMMHOTO odectiedueHus npeacTasieH B Tabnuie 10.

Tabnuna 10— [lepeueHs nporpaMMHOTO 0OecTIeueHUS

Ne /0 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEeMBIX pu
OCYIIECTBIEHUU 00Pa30BaTEIHLHOTO MPOLIecca MO AUCIUILTUHE

[lepeueHbr UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmie 11.

Tabauna 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUUYECKas 6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa30oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tadnuuel 2.

Tabmuna 12 — CoctaB MarepraibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOAMMOCTH )
1 | JlekumoHHas ayauTOpuUs 14-06
MynbpTUMEANITHAS JTEKIIMOHHAS Ay AUTOPHUS 13-07
3 | Crnenmanu3upoBaHHas J1a00OpaTopust « ABTOMATH3AIUS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO IIPOEKTUPOBAHUS U
KOMIIBIOTEPHOT'O MOJICITUPOBAHHSD

10. OmeHouHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOTHOH aTTeCTAIIuN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TIPOBEACHHUS IPOMEKYTOYHON AaTTecTaluu
00yJaroIuXcs 1Mo JUCIUTIINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHS IPOMEKYTOYHOMN aTTeCTaIluU

Bun HpOMe)KYTOHHOﬁ aTTCCTallu Hepequb OLICHOYHBIX CPCACTB

OK3aMeH Crnrcok BONpOCOB K 3K3aMEHY;



http://lib.aanet.ru/

10.2. B kadecTBe KpUTEPUEB OLEHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopasi puBeaeHa B Ta0nuie 14. B Teuenune cemecTpa MOXKET UCIOJIB30BaTHCS
100-0annpHast ~ mKaja  MOJYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS chOPMHPOBAHHOCTH KOMIIETEHUUN

OreHKa KOMITETEHIIMN % N
I A —. apaKTeprCTHKA C(HOPMHUPOBAHHBIX KOMITCTCHITHIA
— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;
— YBEpPEHHO, JJOTHYHO, [TOCIIEIOBATEILHO U TPAMOTHO €T0 U3JIaraer;
COTIHOD — OMUPAsICh HAa 3HAHHWS OCHOBHOW W JIOTIOJTHUTEIIBHOU JIATEPATYPBI,
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKEHHS C MPAKTUICCKOM
JIESITENBHOCTHIO HATIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAaEMbIC UM HJICH;
— JieJ1aeT BBIBOABI M 00OOIICHHS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIIeMATN3UPOBAHHBIX TTOHSTHI.
— o0yJaromuiics TBEpI0 YCBOWIJI MPOTpaMMHBINA MaTepuall, TPaMOTHO U
M0 CyIIEeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
(KOPOLIO» — HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIbHOCTHIO
«3aYTCHO»
HATPaBIICHUS;
— apTYMEHTHUPYET HaYUYHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOJLI B 00OOIICHHS;
— BJIAJCET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSATHH.
— o0Oyuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OMMOKN M HETOYHOCTH,
«YJIOBJICTBOPUTEITHHO) N
GAUTCHO — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC ITOJIOKCHHS,
— 3aTpyaHSAETCS B OPMYITUPOBAHNUN BBIBOJIOB M 00OOIIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHIA.
— oOyyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTepuaa;
— JIONyCKaeT  CYNICCTBCHHBIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHOY i
HE 3AUTCHOY paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUY; }
— UCIIBITBIBACT TPYAHOCTH B MMPAKTHUECKOM MPUMEHECHHUH 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJIOKCHUS;
— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M UHBIC MaTEPHAIIBL.
Bomnpocsr (3amaun) aiis sk3aMeHa npeAcTaBieHbl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

. Kon
Ne mi/m [Tepeuens BonmpocoB (3a1a4) ajst SK3aMeHa p—
1 Apxurextypa ATK I1K-10.3.1

Bunnl 1 HazHaueHUe 3BM

ApXHTEKTypa 9BM

Bupl 3annoMuHaOMKUX yCTPOMCTB

Bune! u HazHaueHue nepudepuitHbIX yCTPOMCTB
CrpyKTypa anmnapaTHoil 4acTH ¥ Ha3HAYE€HUE OCHOBHBIX




(GYHKIIMOHATEHBIX Y3JI0B.

Oo6wmen undopmarueit B MII cucteme

Opranuzaius MarucTpalieu.

Buibl MUKPOKOHTPOJITIEPOB U OCOOCHHOCTH HUCIIOJIb30BAHUS
Peructpsl anpeca u 1aHHBIX

Opranuzanus opToB BBOJA - BEIBOAA

TakTOBBII reHEpaTOp MUKPOKOHTPOJLIEpA

[IpepbiBanus B paboTe MUKPOKOHTPOJLIEpA

NuTtepdeiics moaKIF0YeHN MUKPOKOHTPOJUIEpa

S3bIk MUKpOOTIEpaluil AJ11 ONMCAHUS BHIYUCITUTEIIbHBIX
YCTpPOMCTB.

Crtpykrypa, hopmar u cucrembl koman MIT u MIT cuctemsr.

Knaccudukanus u nepapxudeckas CTpyKTypa HamsITH.
JluHaMuyeckoe pacupeeeHue NaMsITH.

Knaccudukanus u Haznauenue [1Y.

MeTtop1 pacnio3HaBaHMsI 00pa30B MEYATHBIX U PYKOIUCHBIX
CHUMBOJIOB.

YcerpoiicTBa BBOAA H300paKEHUH.

CrpykTypHas cxeMa U (pyHKIIMOHUPOBaHUE TEKCTOBOTO U
rpaUIecKoro AUCIIICEB.

VYerpoiictBo KK aucnes

Cxembl u ¢pynkuuonuponanue LIAIT u ALIIL.

[IpyHIMIIBI TOCTPOEHUS U IPOrPAMMHUPOBAHUE CUCTEMBI
BBOJIa — BbIBOJIa aHAJIOT0BOM nHpopmanuu B DBM.
O06o011eHHas CTPYKTypHasi cXeMa arnapaTyphl epeiaun
JTUCKPETHON HHPOpMAIK. XapaKTepUCTUKU alllapaTypbl
neperayu JaHHBIX.

[IpuHUMIIBI OpraHK3aluy U KiIaccupukanus nHTepdencos.
Kanansl BBOJja — BBIBOJIA U anmnaparypa CONpsKEeHUsl.
MeTtoasl B3aumoeiicteus 9BM c nepudepuitnsiMu
YCTPOMCTBAMMU.

Opranu3zanus oOMeHa MacCUBaMH JIaHHBIX.

Bus! 1 npruuHBl BOSHUKHOBEHHSI OIIMOOK B IIepe1aBaeMoit
nH(pOpMaLINH.

Crioco0b1 3auThl HHGOPMAIUK OT OIUOOK.

[IpuHIMI coBMeeHns onepaui.

Komngeiiepnast oopadoTka.

[IpuMeHeHne K3II-MTaMsITH U TTOBBIIEHUE TIPOITYCKHON
CIIOCOOHOCTH.

OcoOeHHOCTH OpraHu3alu MukpomnporeccopoB AVR
CrpykTypa u popmaT KoMaH]l MUKpOKOHTposiepoB AVR
Oco0eHHOCTH OTIaIKU MPOrPaMMHOI0 Koja
[IporpamMMupoBaHue NaMsATH MUKPOKOHTpOJIEpa

[1IK-10.V¥.1

YCTpONCTBO W MPUHIUT pabOThl JaTYUKOB U YCTPOWCTB
BBO/Ia-BbIBOJIa HH(OPMALIUK B MUKPOIIPOIIECCOPHBIX
cucreMax

[Toaxmouenne nepudepuitHbIX yCTPOHUCTB K
MuKpokoHTposuiepam AVR

Ocob6ennoctu padbotel ¢ GPS 1 GSM Moxynssmu
Hasnauenue v BUJIbI JATYUKOB MOJISPIKUBAEMBIX

I1K-10.B.1




MHKpOKOHTposiepamu AVR

Oco6ennoctu ALl npu paboTe ¢ aHAIOrOBBIMU AaTYMKAMH
Buibl HCTIOJTHUTENBHBIX YCTPOMCTB U OCOOEHHOCTH HX
MOJKIIOUYEHUS K MUKPOKOHTPOJLIEPY

[NanpBaHnYecKas pa3Bsi3Ka MPU NOJKIOYEHUH
UCTIOJHUTENIbHBIX YCTPOWUCTB

Buibl maroBeix JABHUraTenen.

[InpoTHO-UMITYJIbCHAS MOAYJISILMSL TP YIIPABICHUU
LIaroBBIMU JIBUTATEIISIMU MIOCTOSIHHOT'O TOKA

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHsl B Tabuuue 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera

Kon

Ne /m ITepeuens BOmpocoB (3agay) ans 3adeTa / qudd. 3agera
p p (3amay) 1 andd MHIMKaTOpa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TNPOCKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — IlepeueHs TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUSI KyPCOBOM paboThI

Ne /i1 [TpumepHBIii IepedeHb TeM Ui KypCOBOIO IPOEKTUPOBAHUS/BBITOTHEHHS
- KypCOBOH paboThI

Y4eOHbIM IJIAHOM HE MPETYCMOTPEHO

Bomnpocsl s mpoBeneHuss NPOMEXKYTOYHOM aTTecTalMd B BHJIE TECTUPOBAHUSA
npeJICTaBICHBI B Ta0wmie 18.

Tabnumna 18 — [IpumepHBIi TepedeHb BOITPOCOB ISl TECTOB

Kon

No /it [IpumepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKAaTOpa

He npenycmotpeHno

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCSI 3a09HOU (hOPMBI
00y4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHh KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOIBHBIX PaOOT

He npenycmotpeno

10.4. MeTtoauueckiue  MaTepuanbl,  ONpEACTSAIONIAE  TPOIEAYpPHl  OIICHUBAHHS
UH/IMKAaTOPOB, XapaKTEpU3YIOMMUX dTanmbl (HOpPMUPOBAHHMS KOMIIETEHLMH, COJAepKarcsi B
JOKaJbHBIX HOpPMaTUBHBIX akTax [VYAIL, persamMeHTHpyOmMUX TMOPSAOK U MPOLEAypY
IPOBE/ICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTalluu 00yYaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus st 00YJaroIIUXCsl IO OCBOCHUIO JTUCIUTLTAHBI

11.1. Metoauueckue YyKa3aHus [UIS OOyYaroIUXCs 10 OCBOCHHMIO JIEKLIMOHHOTO
MaTepuana .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe M sCHOE H3JI0KeHHe ydeOHoro matepuana. Ha3HaueHue COBpPEMEHHOHM JIEKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, a B OCBOCHUH




(GyHIaMEHTANBHBIX TPOOJEeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMSA, HOBEUIIHX
JOCTIDKEHUM Hay4dHOH MbIcau. B ydyeOHOM mporecce JIeKIUs BBIMOIHAET METOJ0JIOIHUYECKYIO,
OpPTraHU3aIMOHHYI0 W WHPOPMANMOHHYIO (YHKIWHU. JIEKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00sIacTH 3HaHus, €€ mpoOieMbl, AaeT LeJbHOe NPEACTaBICHUE O IUCLUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOMKUMUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHbIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOH TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOoThl COBMECTHO € IIPENOIaBaTEIIEM;

— pa3BuTHE NOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIOOBM K MpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKU U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OIDKaIINe TO/IbI;

— Hay4YuThCS METOJIUYECKH 00padaTbiBaTh MaTepuasl (BBIACIATH TJIABHBIC MBICITH H
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— MOJIy4eHHE TOYHOT'O NOHUMaHHS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHI.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIAATBCA JEMOHCTpalUued CIaiIoB U
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuayia IpH MPOBEIEHUM KOPOTKHX TUCKYcCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

CrpyKTypa npeaocTaBieHusl JEKIHOHHOIO MaTepuaa:

— JlexunoHHBIN MaTepHUal
— JlemoHCTpanus ciaiiioB

11.2. Meroaudeckue yka3zaHus I8 OOydYarolmuxcs IO Y4YacCTHIO B CEeMHHapax (eciu
npeoyCMOmMpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

OCHOBHO TIENTBIO JIJIST 00YYAOIIETOCs SBISETCS CHCTEMAaTH3alus U 0000IIeHre 3HAHHIA
Mo W3y4yaeMoW Teme, pasaeny, (GOopMUpOBaHHWE YMEHUs paboTaTh C JOMOJHUTEIHHBIMU
UCTOYHUKaMU WH(POpPMAIIMU, COMOCTABISATh M CPAaBHUBATh TOYKH 3PEHHS, KOHCIIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS HW T.I. B COOTBETCTBUM ¢ BeIyIel
JUIAKTUYECKON IEJIbI0 COACPKAHUEM CEMUHAPCKUX 3aHITUN SIBISIFOTCS y3JI0BbIe, HauOojee
TPYIOHBIC JUIS TIOHUMAaHHUS W YCBOCHHS TEMBI, pa3lieibl MUCHHUIUTUHBL Crenudukoil maHHON
(OpPMBI 3aHATHI SIBJIIETCS COBMECTHASI pab0Ta MPETOAaBaTeNsi U 00yJaloIerocs Hajl pelieHueM
MOCTaBJICEHHOW TpPOOJIEMBI, a IMOHWCK BEPHOTO OTBETAa CTPOUTCS HAa OCHOBE YEpEIOBAHUS
WH/IMBUYATBHOM U KOJUIGKTUBHOM JESITEIIbHOCTH.

I[Ipn moAroTOoBKE K CEMHUHAPCKOMY 3aHSATHIO TI0 TEME MPOCITYIIAHHOW JIEKITUU
HEOOXOJIMMO O3HAKOMHUTBCSI C TUIAHOM €ro TMPOBEICHUS, C JIMTEPaTypoOd W HAyYHBIMU
myOJMKausaIMu 10 TEME CEMHHApA.

TpeGoBaHus K IPOBEJICHUIO CEMHUHAPOB

- Hajgnuue 3HaHWi 110 M3YYaEMOU TEME
- Hajnuue 3agauud Uit OPAKTUYECKOM M CAMOCTOATENBLHOM padOTHI

11.3. MeToauueckue yKa3aHus Ui OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHUCCKUX
3aHATUH (eciu npedyCMompeHo Y4eOHbiM NIAHOM NO OAHHOU OUCYUNIUHE)



[IpakTudeckoe 3aHSATUE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHHM3aIK y4eOHOTO
mpoliecca, 3aKI0Yaroniasics B BHIMOTHEHUN 00yJalOIUMUCS MO pPyKOBOACTBOM IpernogaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUi C TENbI0 YCBOCHHUS HAYYHO-TCOPETHYCCKHX OCHOB YUYeOHOMH
JTUCIUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OTBITa TBOPUECKOH JEATEeILHOCTH.

[lenpro MpakTHUECKOTO 3aHATHUS TSI 00YUYaIOIIEToCs SIBISETCS IPUBUTHE O0yYArOIIUMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 10 U3y4aeMOil TUCITUTLINHE.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUIECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJjeHue, pacHIMpeHHe W JeTanu3allds 3HAaHUM TPH PEIICHUH
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHUE HOBHIMH METOJAAMH W METOJUMKAMH HW3Y4YCHHUS KOHKPETHOW Y4YeOHOM
JMCILHUIUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYEHHBIX 3HAHUM MJIA
BBIIOJIHEHHS 3aJaHMIL;

— o0ecrnedyeHre paldOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBUAYAIbHON (GopMm
00yueHusl.

TpeGoBanust K MPOBEACHUIO NPAKTUYCCKUX 3aHATUN
- Hanuuue 3HaHuii 1o uzyyaemoi teme
- Hannuwme 3amanus as1s IpakTUYECKOM U CaMOCTOSTENTbHON pabOThI

11.4. Meroauveckue yka3aHUs Il OOydYarolIUXcCs IO BBIMOJHEHHUIO J1ab0paTOPHBIX
pabot (ne npedycmomperno yuebHviM NIAHOM NO OAHHOU OUCYUNIUHE)

11.5. Meroauueckne yKazaHusl IS OOYYAIONIMXCS IO TPOXOXKICHUIO KYpCOBOTO
POCKTHUPOBAHUSA/BBIMIOJIHEHUS. KypCOBOH PabOTHI (e npedycmompeno yueOHbIM NIAHOM NO
O0aHHOU oucyuniuHe)

11.6. MeToauueckue yKkazaHUs Ui 00ydJaromIUXCsl MO MPOXOXKICHHIO CaMOCTOSTEITBHOM
paboTsl

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUIICS BBIMOJIHAET PadOTy TO
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPETOAaBaTeNsi, HO 0e3 €ero HemoCpeICTBEHHOTO
YYaCTHSI.

s oOywarommxcsi 1Mo 3a04HOM ¢GopMe OOyYEeHHS, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpomecce BBINONHEHHUS] CaMOCTOSATENbHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU W CHUCTCMATHU3ALIUH HpI/IO6p€TaCMBIX 3HaHPII>i, o0ecreunBaeT BBLICOKHUH
YPOBEHb YCIEBACMOCTH B TIEpUOJ OOyYEHUS, TIOMOTAeT TIOJIYYHTh HABBIKM TOBBINICHHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMd,  HalpaBISIONIMMU  CAMOCTOSITENIHYIO — paboTy
00yYaIOUXCSASBIISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHall 10 JUCIUILINHE,

— METOJIMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOU (hopMe 00yHdeHus).



11.7. Meroauueckue yKazaHus Uil OOydYaroIMXCS IO MPOXOXKACHUIO TEKYLIETro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH NIPENyCMaTpUBAaET KOHTPOJIb KAayecTBAa 3HAHWM
00yyaroImuxcsl, OCYIIECTBISEMOIO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCIUIUIAHBI.

- Texkymuii KOHTPOJIb YCIIEBAEMOCTU IIPOBOAMUTCS IO MEPE BBIIOJHEHUS IPAKTHUECKUX
3alaHu

11.8. MeToauueckue yka3aHHs JJisi OOYYaIOLIUXCS M0 MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTouHass  arrectaiuss  OOydYarONIMXCS — MPEIyCMaTpUBACT  OLICHUBAHHE
HpOMC)KYTO‘IHI)IX U OKOHYATCJIIBbHBIX pe3yanaTOB O6y‘-ICHI/I$I 110 JUCIIHUITIJINHC. OHa BKJIFOYACT B
ceOs:

— D9K3aMeH — (opMa OIICHKM 3HAaHWH, TOJIYYCHHBIX OOyYaromuMMCs B Ipolecce
W3YyYEeHUS BCEH NUCUUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENLHON padoThl, CIIOCOOHOCTH
OPUMEHATh MX JUIS PEHICHUS MPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOIUTCS B
Nepuoj SK3aMEHAIIMOHHOW CECCHM W 3aBEpINAeTCs AaTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOIIIO», «yAOBIECTBOPUTEIILHO», «HEYJAOBICTBOPUTEILHO». B cilydae HEBBITOIHEHUS W/WIN
HEyClemHol caaun 3 u Ooyiee MPAKTUYECKUX — 3aJlaHul, OOYYaloUIMiiCs, MPHU YCICITHOM
MPOXOXJACHUHA TIPOMEKYTOYHOW  aTTecTanud B (OpMe JK3aMEHa, HE MOXET IOJIyYUTh
aTTECTAIMOHHYIO OIICHKY BBIIIE "XOpomIo".



Jluct BHeceHUs U3MEHEHUH B pabouyIo IPOrpaMMy JHUCHUTUIMHBI

Jlata BHECEHMS
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Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA
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