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AHHoTtanus

JuctumnimHa « JIeMEHThI CHCTeM 00paboTKH HHGOPMAIIMN) BXOIUT B 00pa30BaTEIbHYIO
porpaMMy BbICILIET0 00pa3oBaHUs — MporpaMMmy OakajaBpuaTa M0 HANpPaBICHUIO MOATOTOBKHU/
cnenquanbHoctTn  11.03.04  «DnexkTpoHMkKa W HAHODJEKTPOHMKA»  HANpaBICHHOCTU
«IIpoMbliltuieHHast 31eKTpoHUKay. JlucuuminHa peanusyercs kapeapoi «Ne23».

JlucuuniuuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMIIETEHLUM):

IIK-1 «CrnocoOeH BBINOJIHATH pacyeT 3JIEKTPOHHBIX MPHOOPOB, CXEM U YCTPOHCTB
pa3Iu4HOro GyHKIMOHAIBLHOTO Ha3HAYEHUS! B COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM)

[1K-4 «CnocoGeH OCyIEeCTBIIATh CKBO3HOE IMPOEKTUPOBaHME LM(PPOBBIX YCTPOICTB C
UCIIOJIb30BAaHUEM TEOPUU CIIOKHBIX LUPPOBBIX CHCTEM U METOJ0OB HMCKYCCTBEHHOTO
UHTEJICKTa

[IK-7 «Cnoco0eH apryMeHTUpOBaHO BBIOMpAaTh M pEAIU30BbIBATH Ha MPaKTUKE
3G (PEKTUBHYIO METOJUKY 3KCIEPHUMEHTAJIBHOTO MCCIEIOBAHUS MApaMEeTPOB M XapaKTEPUCTUK
npuOOpoB, CXEM, YCTPOMCTB M YCTAHOBOK OJJIGKTPOHMKH U HAHOARJIEKTPOHUKU Pa3IMuHOTO
(YHKIIMOHAJILHOTO HA3HAYCHMSL.»

CopepxaHue TUCHUILUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
JIEKTPOHHBIX ~ YCTPOWCTB  pabOTAalOIIMX MOJ  YNPaBIEHUEM  MUKPOKOHTPOJIEPOB U
MHUKPOIIPOLIECCOPOB.

[IpernonaBanye TUCHMIUIMHBI IpEeIyCMaTpUBAeT cleAyroume (opMbl OpraHU3aluu
y4eOHOro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHATHSI, CAMOCTOSTENIbHAs paboTa CTyACHTA .

[IporpaMMoii IHUCHUIUIMHBI NPENYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe 3a4eTa.

OOwiast TpyZAOEMKOCTh OCBOCHMS IUCLHUIUIMHBI COCTaBIsIeT 3 3a4eTHbIX eauHuIbl, 108
4acoB.

SI3bIK 00yUeHUs 110 TUCIUIIMHE KPYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX Pe3yIbTATOB O0YyUEHHUS MO TUCITUTUINHE

1.1. Ilenn npenomaBaHusi AUCUUATUIAHBI
Henpto u3ydyeHUs AaHHOW JNMCLUMIUIMHBI SIBIAETCS O3HAKOMJIEHHWE C apxurektyporr OBC,
CTPYKTYpoil U (YHKIMOHUPOBAHMEM LEHTPAJIbHBIX YCTPOMCTB TPaJAWLIMOHHONW OpPraHM3alUU U
napajuieTbHOM 00pabOTKH, 3alIOMUHAIONIUX YCTPONUCTB BCEX YPOBHEU MaMsaTH, MepuQepruitHbIX
YCTPOMCTB pa3HbIX THUIIOB, METOJAaM IPOBEIEHHUS CPAaBHUTEIBHOIO aHalin3a, OOOCHOBaHUs
BbIOOpa MX TUIOB MPHU PELICHUM 3a/ad CO3JaHHUs MHKPOIPOLIECCOPHBIX CHUCTEM O00pabOTKU
naopmanuu. IlomydeHne oOydarOmMUMHUCSI HEOOXOAUMBIX 3HAHWM, YMEHHH W HABHIKOB B
00JIaCTH TPOEKTHPOBAHUS W Pa3padOTKU 3JIEKTPOHHBIX NPUOOPOB, CXEM U YCTPOUCTB
pa3IM4HOro GYHKIMOHAIHLHOTO Ha3HAYEHUSI.

1.2. JucuumnivHa  BXOOUT B COCTaB  4YacTh, (opMHpyeMod  ydacTHUKAMU
o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTeNbHON MporpaMMbl BhICIIEro oOpa3oBaHus (Janee —
OIT BO).

1.3. IlepedeHb mIaHUPyEMbIX pe3yIbTaTOB 00YUEHHMS O JUCLMILIUHE, COOTHECEHHBIX C
IaHUupyeMbIMu pe3ynbTaTtamu ocBoenust OIT BO.

B pesynbrare u3yueHus AMCUUILIMHBI OOy4YarOIIMICS JODKEH 00naiaTh ClEAYIOIKUMU
KOMIIETEHLIMSIMU WIIM UX 4YacTAMHU. KOMIeTeHIIMY U MHAUKATOPBI UX JOCTHKEHUS MPUBEICHBI B
tabnune 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIM U UHAUKATOPOB UX JOCTIHKEHUS

Kareropus (rpynna) | Kon u naumenoBanue | Koj v HanMeHoBaHMe HHIUKATOPA JOCTHXKEHUS
KOMIIETCHIIUHU KOMIIETCHIIMHI KOMIIETEHIIMHU

[1K-1 Criocoben
BBITIOJTHSATH pacyer

AIIEKTPOHHBIX
[1K-1.3.1 3HaTh NPUHLMIIBI pacyeTa napamMmeTpoB
npubOpoB, CXEM U
CTDONCTE U XapaKTEPUCTUK OTENbHBIX OJIOKOB
[Ipodeccruonanbubie yeTp AQHAJIOTOBBIX U IU(PPOBBIX AIEKTPOHHBIX
pa3IM4HOTO
KOMIIETEHIINH npubOpOB.
(YHKIIMOHAJILHOTO
[IK-1.Y.1 ymeTs NpoBOAUTH OLIEHOYHBIE PACUEThI
Ha3Ha4YCHUs B
XapaKTePUCTUK 3JIEKTPOHHBIX MPHOOPOB.
COOTBETCTBUHU C
TEXHUYECKUM
3aJlaHuEM
ITK-4 Cnocoben
OCYLIECTBIIATH
CKBO3HOE
IIPOEKTUPOBAHKE .
LIE ) OBBII)X [1K-4.Y.2 ymets pa3pabaTsiBaTh MpocTeiiiime
PO MaTeMaTH4ecKue U HH(POPMAIlMOHHbIE MOJIEIH U
[TpodeccronanbHble | yCTPOUCTB C
OCYIIECTBIISATH MOJICTUPOBAHUE IJIEKTPOHHBIX
KOMIIETEHIINH HCII0JIb30BaHNEM

CHUCTEM C HUCIIOJIB30BaHHUEM MCTOO0B

TCOPHUHU CIIOKHBIX
HCKYCCTBCHHOI'O MHTCJIJICKTA

UPPOBBIX CUCTEM U
METOJIOB
HCKYCCTBEHHOTO
MHTEIJICKTa

ITK-7 Cnocobex
apryMEHTHPOBAaHO
BBIOMPATH U
[MpodeccronanbHbIe | peann3oBbBIBAaTh Ha
KOMITETEHIIHH NpaKTUKe

3¢ (eKTUBHYIO
METOIMKY
AKCTIEPUMEHTAIBEHOTO

[1K-7.3.1 3HaTh METOJIMKH MPOBEICHUS
HCCIICIOBAaHHUH IMapaMeTPOB M XapaKTEPUCTUK
y3J10B, OJIOKOB.




UCCIICTOBAHMS
napaMeTpoB U
XapaKTePUCTHK
puOOPOB, CXEM,
YCTPOMCTB U
YCTaHOBOK
AIIEKTPOHUKH H
HAHOAJIEKTPOHUKHU
pa3IMYHOTr O
(YHKIIMOHATILHOTO
Ha3HaA4YCHUA.

2. Mecro aucuumniaussl B cTpykrype OIT
JucuuiuinHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YUYEHUH CIEAYIOLUX TUCIUILINH!
«udpopmaruka»,  «MHPOopManmoHHbIE  TexHONOruMW»,  «MHTerpagbHBlEe  YCTpPOMCTBA
INEKTPOHUKNY, « INEKTPOHUKa», «Cxemo- 1 cucreMoTexHuka JC».

3HaHUd, TOJy4YeHHbIE NPU U3YYEHHUU MaTepuana MJaHHOW [HUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK U UCTIOIb3YIOTCS MPU U3YUYCHUU JPYTUX JTUCLIUILIAH:
«HTeNnneKTyallbHble CUCTEMBI ITPpoeKTUpoBaHud IC», «OcHOBBI aBTOMaTtu3auuu TID».

3. O0BeM H TPyA0EMKOCTh TUCIUTLTAHBI
Jannapie 00 o0meM oO0beMe TUCIUILIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHMIUIMHE (M pacipenesieHue dTOW TPYA0EMKOCTH 10 CEeMECTpaM) IIPEICTaBIICHBI B
tabmure 2.

Ta6ymia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIMHBI

TpynoemMkocTs 110
Bun yuebHol paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OUCYUNIUHDBL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuyeckoit n0020moeKu 34 34
Ayoumopuuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuu (J1), (gac) 17 17
npakTuueckue/cemunapckue 3ansatus  (113),
17 17
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (4Jac)
CamocmosmenvHas padoma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3amen (3auer, Hudd. 3au, | 3auer 3auer
OK3.*%)

% o
HpI/IMe‘-IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConpepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TpyI0EeMKOCTH JUCIHUILTAHBI IO pa3eiaM U BUIaM 3aHSATHIA.
Paznensl, TeMBl JUCIUATIINHBI M MX TPYAOEMKOCTh IIPUBEICHBI B TaOIHIIE 3.




Ta6n1/1ua 3 PaBI[eJ'IBI, TCMbI JUCIHUILIMHBI, UX TPYAOCMKOCTDb

Paznensl, TeMBbl IUCIHUIUIMHBL Jexumn | T13(C3) | JIP KII CPC
’ (gac) (dac) (ac)| (wac) (dac)
Cemectp 6

Paznen 1. Apxurexktypa ATK n nieHTpanbHele 3 7

YCTpOMCTBa

Pazgen 2. MukpomnpolieccopHbie CUCTEMBL. BUITBI 1 3 5

KJ1accu(UKaIMs MUKPOKOHTPOJLIEPOB

Pazgen 3. ApxutekTypa MUKpPOKOHTpOJIIEpa 3 5

Pazgen 4. CuctemMbl KOMaH MUKPOKOHTPOJIIIEpA 3 5

Pazgen 5. [IporpamMmmupoBaHre MEKPOKOHTPOJLIEpA 3 4 2 5

Paznen 6. TpaguunonHsie nepudepuiiHbie YyCTPOUCTBA 3 2 5

Paznmen 7. CnennanusupoBaHHble ieprepuiiHbIe 2 3 ) 5

YCTpOMCTBa

Pazgen 8. S3b1k Mukpoormnepanuit as 2 2 ) 5

MUKPOKOHTpoJuiepoB AVR

Pazgen 9. McnonHutenbHble yCTPOUCTBA MO, 5 2 ) 5

yHpaBJIeHHEeM MUKPOKOHTpOJIIepa

Paznen 10. IIpoexkTupoBaHue 31EKTPUIECKON CXEMBI 4 4 5 5

HA MUKPOKOHTpOJIIepe

Pazpmen 11. I1O mns mogenupoBaHus pabOTHI 3 2 ) 5

MHUKPOKOHTpOJIIEPA

Hroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[IpakTHueckass MOATOTOBKA 3aKIOYaeTcs B  HEMNOCPEACTBEHHOM  BBIIOJHEHHUU
o0y4JalolMMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (yHKUMH,  CBSI3aHHBIX C  Oy;yuiei
npodecCHOHATBHOMN 1S TENFHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanre pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TabHIe 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena Haszeanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
1 Pasznen 1. Apxurektypa ATK u neHTpajbHbIe yCTPOiicTBa
OO11as opraHu3anys COBPEMEHHBIX EPCOHATBHBIX
KOMITBIOTEPOB

Bunbl v Ha3HaueHue 3BM

ApXUTEKTypa 3BM

CrpykTypa 1 (yHKIIMOHHUPOBAHUE IPOLIECCOpa 3BM
OrnepaTuBHas MaMATh

[IInHBI ¥ pa3beMBl AJIs NOAKIIOUEHUS BHEIIHUX YCTPONCTB
3anoMuHaloUe ycTpoiicTBa

[lepudepuiinsie ycrpoiicTa




Paznen 2. MukponpoueccopHbie cucteMbl. Buabl u
KjaccupuKanus MUKPOKOHTPOJJIEPOB

Bune! u knaccudukanus MUKPOKOHTPOJLIEPOB

ba3oBbie mapaMeTpbl U TEXHUUYECKHE XapaKTEPUCTUKU
MUKPOKOHTpOJLIEpa

ApXUTEKTypa U PyHKIMOHUPOBAHHE MUKPOIIpOIleccopa
OcobeHHOCTH OpraHu3anuu MukponpoiieccopoB AVR
Ocob6ennoctu nepudepuitHpix ycrpoiicts Ha npumepe AL u
IHAIT mukponpoueccopoB AVR

Paznen 3. ApxureKTypa MUKPOKOHTPOJLJIEpa
AJIY- apupMeTUKO-IOTHIECKOE YCTPOUCTBO
Peructpsl agpeca u JaHHBIX

ITopTsl BBOJA - BBIBOAA

TakTOBBII TeHEPATOP MUKPOKOHTPOJIIEpA
[IpepbiBanus B paboTe MUKPOKOHTpOJLIEpPA
HHuTepderichl TOAKIIOYCHIH MUKPOKOHTPOJLIEpa

Paznen 4. Cucrembl KOMaHI MUKPOKOHTPOJLJIEpa

S3bIK MUKpoonepauuii A1 MUKpOKOHTposuiepoB AVR
CtpykTypa u popmat KoMaH MUKPOKOHTposiepoB AVR
Hcnonp3oBanue si3pika acceMOIep It MpOrpaMMHPOBAHUS
MUKPOKOHTpOJLIEpa

Hcnonb3oBanue s3bIKa CU AJI1 IPOrPaMMHUPOBAHUS
MUKPOKOHTpOJLIEpa

Paspea S. IIporpaMMupoBanne MUKPOKOHTPOJLJIEpa
[ToctaHOBKa 3a/1auM IPU MPOEKTUPOBAHUM CXEMbI Ha
MHUKPOKOHTPOJLIEPE

Anroput™sl paboThl IPOrPaMMbI

Cxema paboThl yCTpoiicTBa

Oco0eHHOCTH 0TI KU MPOTrPaMMHOTO KO/1a
[IporpammupoBaHue naMaTi MUKPOKOHTPOJLIEpA

Paspnen 6. Tpaauunonnsie nepudepuiinbpie ycrpoiicTaa
VYCTpoiicTBO M MPUHLMI pabOThl TaTYUKOB M YCTPOHUCTB BBOAA-
BbIBOJIa HH(POPMALIMU B MUKPOIIPOLIECCOPHBIX CUCTEMAX
[Monkmouenue nepudepuitHbIX yCTPOHCTB K
MUKpOKOHTpoJuiepam AVR

Hactpoiika u ucnosip30BaHle IPOTOKONA i2¢

Hacrpoiika u nucnonp3zoBanue nporokosa USART
Hcnonb3osanne LHAIT u ALl B Muxkpokontposnepax AVR

Paszpen 7. Cnennanu3supoBaHHblie nepudepuiiHbie
YCTPOMCTBA

Pa6ora ¢ xomannamu XK nucriies moj ynpasiieHueM
CIIELUAJIU3UPOBAHHOIO MHUKPOKOHTpPOJLIEPA
Mukpokontposep KK aucruies Ha npumepe PCD8544
[Honxmouenue XK gucmies K MUKPOKOHTPOJUIEPY




SPI unTepdeiic ans ynpasieHus nepudepuiHbIMu
yCTpOMCTBaMU

Ocob6ennoctu pabotsl ¢ GPS 1 GSM monymsimu
Metons B3aumoneiicteust CY ATKc nepudepuitHpivu
YCTPOMCTBAMHU.

8 Pa3znen 8. liludpoBbie 1 aHaIOrOBBIE JATYMKH B padoTe ¢
MHUKPOKOHTPOJLIepaMu
HaznaueHue u BUbl JATYUKOB MOTICPKUBAEMBIX
MUKpOKOHTpoJuiepamu AVR
Hacrpoiika Tepmonatunka Ha mpumepe ds18b20
Ocobennoctu mpotokona 1-Wire .
[TonkiroueHre rupockomna-akceaepomerpa Ha npumepe MPU-
6050
Hcnonb3zoBanue ALl npu pabore ¢ aHATOTOBBIMH JTaTYNKAMHU
Pa3nes 9. UcnosiHuTE/IbHBIE YCTPOHCTBA MO YIIPaBJICHHEM
9 MHMKPOKOHTpOJLJIepa
Bubl MCTIOMHUTENBHBIX YCTPOUCTB M OCOOEHHOCTH HX
MOJIKJIFOUEHUS] K MUKPOKOHTPOJUIEPY
l'anbBaHMYecKkas pa3Bsizka MpPH MOJKIOUYECHUN
WCIIOJTHUTEIIbHBIX YCTPOMCTB
Buapl maroBsix ABUATaTeNeu.
[[InpoTHO-UMITYTTECHAS MOIYJIALNS TIPH YIPABJICHUH IIarOBBIMHU
JIBUTATEISIMU TOCTOSIHHOTO TOKA
MocToBas cxema BKJIIOUEHHUs JBUTATENS KaK CIOCO0 ympaBlieHUs
MOJISIPHOCTBIO HATIPSKEHUS.
Pasznen 10. [IpoekTupoBanue 3J1IeKTPUUYECKOH CXeMbl HA
MHKPOKOHTpOJLIepe
10 ITocTanoBka 3amaun
CtpyKTypa 3JE€KTPUYECKON CXEMBI
AHanm3 1 BBIOOP JIEMEHTHOM 0a3bl SJIEKTPUIECKON CXEMBI
[Ipumenenne cTabuIM3aTopa HAMPSKEHUS TIPH MOCTPOCHUH
LEeNU MUTAaHUs MUKPOKOHTPOJUIEpa
Anroput™M paboThl IPOTPaAMMBI
Paszpnen 11. CAIIP nos MogesimpoBaHusi padoThbl
11 MHKPOKOHTPOJLIepa

[Taket mporpaMm Uit aBTOMaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
(CAIIP) anekTpruecKkux cxeM

Oco6eHHOCTH TPOSKTUPOBAHUS EKTpUIecKoit cxembl B CAIIP
PROTEUS

MonenupoBaHue YIpaBIIsSIOIIUX CUTHAIOB B AJIEKTPUYECKOM
cXeMme

Bupryanpnas nabopaTopusi U3BMEPUTEIBHBIX YCTPONUCTB B
cocrase CAIIP

Otnagka ycTpoicTBa ¢ IOMOIIbIO MOJEIUPOBAHMS paOOTHI
INEKTPUYECKOMN CXEMBI IIOJ1 YIIPABIECHHUEM MUKPOKOHTPOJIIIEPA B
nporpamme CodeVisionAVR




4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUSA
TeMbl MpakTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuma 5 — [IpakTudeckue 3aHsTHs U UX TPYJI0EMKOCTb

TeMbl MpakTHYECKUX
3aHATHU

DopMBI TPAKTUIECKUX
3aHATUN

TpynoeMKoCTb,
(qac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
("ac)

Ne
paszaena
JIACLIUI

JINHBI

Cemectp 7

Pa3pabotka
VIPaBJISIFOIIETO KOJa
st ATiny2313 ¢
MOMOIIIBIO TTPOTPAMMBI
CodeVisionAVR

Komnwviomepnoe
MoOenupogarue

Pazpabotka
YVIPABISAIONIETO KOAa
st Amegag ¢
MTOMOIIBIO TIPOTPAMMBI
CodeVisionAVR.
CocraBnenue,
OTJIa/IKa ¥ 3aIyCK
TPOTPaMMBI

Komnsvromepnoe
Mooenuposarue

Pazpabotka
YIIPaBJISAIONIETO KOJIa
st AVR Amega8 nnst
nonkirouenue KK
JACTLICS

Komnsvromepnoe
Mooenuposarue

Pa3zpabotka
YIPAaBIISIONIEro KOoAa .
Tlogxmrouenue
JlaT4uKa TEMIIEPATYPhI
K MUKPOKOHTPOJIEPY
AVR Amega8

Komnvromepnoe
Mooenuposanue

Pa3zpabotka
YIPaBIISAIOLIEro Koaa
JUISl YIIPABJICHUS
[upoTHO
NmnynbcHoM
Mopaynsuuein Ha
npumepe AVR
Amega8

Komnvromepnoe
Mooenuposanue

Pa3zpabotka
YIPaBJISAIONIEro KoJia
quist ynpasnenus AL
AVR Amega8

Komnvromepnoe
MooenuposaHue

11

Pa3pabotka
YIPAaBIISAIOLIEr0 KOAA.
[Iporokon 12C

Komnvromepnoe
Mooenuposarue

10

Bcero

17




4.4. JlabopaTopHble 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh PUBEJCHBI B TabmuIe 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIA0EMKOCTh

Ne
n/m

TeMbl MPaKTUYECKUX
3aHITUH

DopMBbI IPAKTUUECKUX
3aHITUH

Tpyn0eMKOCTb,
(qac)

W3 Hux
MPaKTUYECKOU
MTOATOTOBKH,
(gac)

Ne
paszaena
JIACLIUI

JINHBI

Cemectp 7

3HAKOMCTBO C
YCTPOHCTBOM U
NPUHIUIIAMA PAOOTHI
MHUKpPOKOHTpOJUIEpa
cemeiictBa AVR
ATiny2313.
ITocTpoenue
AJIEKTPUYECKON
CXEMBI.

Komnwviomepnoe
Mooenuposarie

3HaKOMCTBO C
YCTPOMCTBOM U
MPUHLIMIIAMU PaOOTHI
MUKPOKOHTPOJIIIEpA
cemeiictea AVR
Amega8. [locTpoenue
AJIEKTPUUECKON
CXEMBI.

Komnvromepnoe
MooenuposaHue

O3HaKOMIICHHE C
paboroit
MHUKPOKOHTpPOJIIEPA
AVR Amega8 .
ITonxmrouenue KK
nuctuies. [Toctpoenne
JIEKTPUYECKOMN
CXEMBI.

Komnsvromepnoe
Mooenuposarue

[Tonknrouenue
JaTYNKA TEMIIEPATYPHI
K MUKPOKOHTPOJLIIEPY
AVR Amega8.
[Toctpoenue
AJIEKTPUYECKON
CXEMBIL.

Komnsvromepnoe
Mooenuposarue

[[IupotHO
NMnynbscHas
Monaynsuusa Ha
npumepe AVR
Amega8. [ToctpoeHue
3JIEKTPUUECKON
CXEMBIL.

Komnvromepnoe
MoOenupoganue

N3zyuenue paboThI
AT Ha AVR

Komnsvromepnoe
MOOenuposarue

11




Amega8. [Toctpoenue
AJIEKTPUYECKON
CXCMBI.

7 |MoaenupoBaHue Komnvromepnoe 5 10
JNEKTPUUECKON CXEMBI C MooenuposaHue
HUCITIOJIB30BaHUECM
CIIeUATM3UPOBAHHOTO
I10. IIpotokon 12C

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI
Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4arommxcs
Bupl caMmocTosITeIbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TaOIHIIC 7.

Tabmuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTensHOM paboTh
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuaa
55 55
qucturinael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aaanus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO ) ’
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbnsie pabotsl 3a0unukoB (KP3)
[ToaroroBka k mpOMeEKyTOYHON
attecrauuu (ITA)
Bcero: 57 57

5. Ilepeuens yueOHO-METOINYECKOTO 00ECTICUCHHMSI
JUISL CAMOCTOSTENIbHON PabOThl 00yUaIOMIUXCS [0 TUCHUIUTMHE (MO/YIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl UL CaMOCTOSTEIbHOW pabOThl 00YYaIOUMIMXCS yKa3aHbI B
ma. 7-11.

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI TpUBEIEeH B TadauIe 8.
Tabmuua 8— [lepeueHb MevyaTHBIX U AEKTPOHHBIX YUEOHBIX H31aHUI

Mudp/
URL anpec

KomuecTso 3xk3eMIUIIpOB B

bubnuorpaduueckas ccpuika
OubmoTeke




(KpoMe AJICKTPOHHBIX YK3EMILISIPOB)

1. DaeKkTpoHHUKa U MUKPOIIPOLIECCOPHAs 25
texanka/Kanamuaukos B.1., Hedenos C.B.;
nox pea. I'.I'.PanneBa.- M.: U3x. nentp
«Axanemus» . 2012.- 368c.

2. My3bineBa M. DnemenTHas 6aza st 15
MOCTPOCHUS IU(DPOBBIX CHCTEM YIIPABIICHHUS :
y4e0. mocoOue Il BRICIIUX yU4eOHBIX
3apenenuit - M.: Texnocdepa, 2006. — 144 c.
3. Penpkun I1. MukpokonTposuiepsl Atmel 3
apxutekTypel AVR32 cemeiictea AT32UC3.
PykoBoacTBo nomns3oBaTens. — M.:
Texnocdepa, 2010. — 784 c.

4. Mukpoxkontpouiepel AVR B

paanonroouTeIbCKOM npaktuke A.B. Benos 3
W3n . Hayka u Texnuka 2007 -337¢

7. TlepeueHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHeT»

[lepeuenn 3JEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOpPMaLOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOAUMBIX [JIsi OCBOEHHUS JAUCIUIUIMHBI
MpUBEJICH B TabmuIe 9.

Tabmuuma 9 — IlepedeHb SJIEKTPOHHBIX 00pa30BATEIBHBIX PECYpPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «HTepHEeT»

URL anpec HaumenoBanue

http://www.hpinfotech.ro | CripaBounast uH(pOpMaI¥s JIst IPOrPaAMMHOTO 00ECIIEYEHHS
CodeVisionAVR , npeiHa3sHa4€HHOTO JUIS BBITOJHEHUS PAKTHIECKHX
paboT O MPOrPaAMMUPOBAHKIO MUKPOKOHTPOJIIIEPOB.

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOT U
8.1. Ilepeuenp mporpaMMHOro oOecHeueHHs, HCIOIb3YyeMOro MpPHU OCYILECTBICHUH
00pa30BaTeILHOrO MpoIiecca MO0 AUCLUILIUHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacrasieH B Tadbuuue 10.

Ta6muia 10— [lepedeHs nporpaMMHOTO oOecreyeHus

Ne i/t HaunmenoBauue

CodeVisionAVR

8.2. [lepeuenn WH()OPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHONB3yeMbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
tabmune 11.

Ta6muma 11— IlepeyeHs nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM




Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB MarepualbHO-TEXHHYECKONW 0a3bpl, HEOOXOAMMOW I  OCYIIECTBIICHUS
00pa3oBaTeNbLHOTO MpoIiecca Mo JUCIUILINHE, PECTaBlieH B Tabmuiel2.

Ta6ymmma 12 — CoctaB MaTepuagbHO-TEXHUUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM YacTu Howmep aynuropun
n/n MaTepHalbHO-TEXHUUECKOH Oa3bl (mpu HEOOXOAMMOCTH)
JleknmonHas ay iuropus 14-06
MynpTuMeuiiHast JIEKIMOHHAS ayAUTOPUS 13-07
Crnenmanu3upoBaHHas 1abopaTopust « ABTOMaTU3AIIHS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO TPOSKTUPOBAHUS U
KOMITBIOTEPHOTO0 MOJAEIUPOBAHUS»

10. OueHo4HbIe CpeACTBa Ui IPOBEACHUS TPOMEKYTOYHOH aTTECTALUH
10.1. CocTtaB OLIEHOYHBIX CpPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTeCTallUU
o0ydJaromuxcs 10 AUCIUIUIMHE IpUBeieH B Tabmuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTECTAINH

Bug HpOMC)KYTOqHOﬁ aTTCCTalln HepequL OICHOYHBIX CPCACTB

3auer Crnrcok BONpoCoB;
TecTsl;
3agaun.

10.2. B kauecTBe KpUTEpHEB OLEHKH YPOBHSI CHOPMHUPOBAHHOCTU (OCBOCHHSA)
KOMIIETEHIIMH 00ydYaromuMucs NpUMeHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOJIB30BATHCS
100-6amipHas  mKana — MOAYJIBbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEPCHUTETa,  IpaBUIa
HCIIOJIB30BAaHMs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouleHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHLIUN

OreHKa KOMITETEHIINT

XapakreprucTika chopMUPOBAHHBIX KOMIIETEHI I
5-0aiUIbHAas IIKaIa P P (bopmrp

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBII
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEILHO U TPAMOTHO €T0 H3J1araeT;

— ONMUpAasCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO TPUBSI3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKECHHS C MPAKTUICCKOM
JIESITEIIBHOCTHIO HATPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOABI K 00OOIIEHHS;

— CBOOO/IHO BJIAJEET CHCTEMOM CIIEIMATIN3UPOBAHHBIX OHITHIA.

«OTIIMYHO»
(GaYTCHO»

— 00y4aroMmuiics TBEPIO YCBOMJI NPOrPaMMHBIM MaTepHal, IPaMOTHO U
IO CyNIECTBY M3IaracT €ro, ONUPasCh Ha 3HAHUS OCHOBHOM
«XOPOLLO» TUTEPATYPBL;

«3a4TCHO» — HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C IPAKTHYECKOM JEATEIBHOCTBIO




OreHKa KOMITETEHIINHT

5-0aiUIbHAas IIKaIa

XapaxTepucTuka chopMHUPOBAHHBIX KOMIIETEHIINIH

HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIEHMS;

— BJIaJIee€T CUCTEMOU CTeIMaTu3UPOBAHHBIX MOHITHA.

— o0yyaroluiicss yCBOWJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3J1araeT €ro, OMMpasCh HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPATYPBHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yZIOBJIETBOPUTEIIEHO» .
GATTOHOY — WCIIBITBIBAET 3aTPYJHEHHUS B INPAKTUUECKOM NPUMEHEHUHU 3HaHUHI
HaIpaBJICHUS;
— cnabo apryMEeHTUPYET Hay4yHbIE TTOJI0KEHUS;
— 3aTpyJHsAeTCs B (POPMYIMPOBAHUN BBIBOJOB U 0000OLICHUIA;
— YaCTMYHO BJIJI€eT CUCTEMON CHEeIMAIN3UPOBAHHBIX TTOHATHH.
— o0yyaroluiics He YCBOWJI 3HAYUTENbHOM dYacTH MpOrpaMMHOIO
MaTepHana;
— JIOTyCKaeT  CYyNIECTBEHHbIE  OWIMOKM W  HETOYHOCTH  IpH
«HEY/IOBJIETBOPUTEIBHO i
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBJIeHUHY;
«HE 3aYTEHO»

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM IPUMEHECHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TunoBbie KOHTPOJILHBIE 3a/IAHUS UM UHBIE MATEPHUAJIbL.
Bomnpocs! (3agaun) 11 5K3aMeHa rpeJcTaBieHsl B Tadnuue 15.

Tabmuna 15 — Borpocs! (3aga4un) U1 9K3aMeHa

Ne /0

Kon

Ilepedens BompocoB (3aa4) I SK3aMeHa
P p ( A )H HHAWKATOpa

Y4eOHbIM IJIAHOM HE IPEIYCMOTPEHO

Bomnpocsr (3amaun) nns 3adera / qudd. 3adera npeacTaieHsl B Tadauie 16.
Ta6ymma 16 — Boripocsl (3agaun) s 3aueta / audd. 3auera

No /it [Tepeuyens BonpocoB (3amay) mist 3auera / audd. 3auera

Kon
UHIUKATOpa

CrpykTypa anmapaTHON 4acTH U Ha3HAYEHUE OCHOBHBIX

Buibl MUKpOKOHTPOJIIIEPOB U OCOOEHHOCTH UCIIOJIb30BAHMS

Apxutektypa ATK IK-1.3.1
Bunsl 1 HazHayeHWEe 3BM
ApXuUTEKTypa 3BM
Buapl 3anoMuHaOMMX YCTPOMCTB
Buapl n HazHaueHue nepudepruiiHbIX YCTPOUCTB

(GYHKIIMOHATIBHBIX Y3JI0B.
O6men unpopmanmeii B MII cucreme
OpraHuzanusi MarucTpasie.

Peructpsl agpeca U 1aHHBIX
Opranusanus nopToB BBOJA - BEIBOJA
TakToBBIN TeHEPATOP MUKPOKOHTpPOJLIEpa
[IpepriBanus B paboTe MUKPOKOHTPOJLIEpA
HHuTepdeiichl moaKIFOYeHU MUKPOKOHTPOJLIEpa

2 SI3BIK MUKpOOIIEpaLi JIs1 ONIMCAHUS] BBIYMCIUTENBHBIX IIK-1.V.1

YCTPOMCTB.




Crtpykrypa, popmar u cucremsl komana MIT u MIT cuctemsi.
Krnaccudukanus n nepapxuyeckasi CTpyKTypa HamsTH.
JluHamuueckoe pacrpeneacHue naMsaTu.
Knaccudukanus u nHaznauenue 1Y,

MerToab! pacrio3HaBaHHs 00pPa30B MMEYATHBIX U PYKOMHCHBIX
CHUMBOJIOB.

YcTpoiicTBa BBOJIA M300pakeHUH.
CrpykTtypHas cxema 1 (pyHKIIMOHUPOBAHUE TEKCTOBOTO U
rpauuecKoro JUCIJICEB.

VYerporictBo KK nucries
Cxemsbl u ¢pynkunonuposanue LHAIT u AL
[IpuHIMITBI HOCTPOEHUS U IPOIPAMMHUPOBAHUE CUCTEMBI BBOIA
— BBIBOJIa aHaNOroBoi nH(popManuu B IBM.
O06o0meHHas CTPYKTypHasi cCXeMa arapaTypbl epeiadn
JTMCKpETHON MH(popMaIy. XapakTepUCTHKH aIapaTypbl
nepeaavy JaHHBIX.

[TpuHIUMIBI OpraHU3alMy U KIacCupUKaus HHTepeiicoB.
Kanaunsl BBOJ1a — BBIBOJIA M anmapaTypa CONPsKEHHUS.

Mertoapl B3aumoeicTeuss OBM ¢ nepudepuitHpiMu
YCTPOMCTBAMMU.
Opranu3zanus oOMeHa MaCCUBaMU JIaHHBIX.
Buibl v IpyYMHBI BOSHUKHOBEHHSI OIIMOOK B TIEpeIaBaeMOi
uHpopmanuu.

CriocoObI 3auThl HHGOPMAIH OT OIIUOOK.
[TpuHIIUTT COBMENIEHUS ONEepaLUii.
Kongeiiepnas oopabotka.

[TprMeHeHre KAUI-MaMATH U TIOBBIIICHUE MTPOITYCKHOM
CIOCOOHOCTH.

[IK-4.Y .2

OcoOeHHocTH OpraHu3anu MukpomnporeccopoB AVR
Crpykrypa u popmMaT KOMaHT MUKPOKOHTpoJIIepoB AVR
Oco0eHHOCTH OTJIAJIKU MPOrPAMMHOTO KOAa
[IporpamMMupoBaHue MaMsATH MUKPOKOHTpOJLIEpa

YCTpoiicTBO M MPUHIUN pabOThl JaTUYUKOB U YCTPOUCTB
BBOJIa-BBIBOJIa HH(OPMAIIMH B MUKPOTIPOIIECCOPHBIX CUCTEMAX

IK-7.3.1

[Iepeuenn

TEeM [UIi KypCOBOTO MPOCKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pPabOThI
npezcTaBieHbl B Tadmuie 17.
Ta6muma 17 — [lepedeHb TeM Uil KYPCOBOTO MPOSKTHPOBAHHMS/BBIIOJIHEHHUS] KYPCOBOM paboThI

[IpumepHbIil nepedeHpb TeM AJis KypCOBOTO MPOEKTUPOBAHUS/BBIIIOTHEHUS

Ne m/m .
KYPCOBO# paboThI
Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO
Bompocel  yst  mpoBeleHUSt TPOMEXKYTOYHOM aTTeCTallud B BUIE TECTUPOBAHUS

npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbId IepedeHb BOMPOCOB ISl TECTOB

Ne 11/11

[IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB

Kon
UHIUKATOpa




[TopTs! MuKpOKOHTpOIIIEpoB AVR MoryT padorats kak: 1) IlopTs
BBO/Ia BBIBOJA IIM(PPOBBIX curHanoB 2) [lopTel BBOa-BBIBO/IA
aHanorosbix curHasnioB 3) ITopTel BBOga — BbIBOJIA IU(POBBIX H
aHAJIOTOBBIX CUTHAJIOB .

IK-1

MuxkpoxkoHTtposuiep AVR coepXuT B CBOEM COCTaBE CIEAYIOLIUE

komroHeHThI: 1)AJIY 2)TaktoBslii reHepatop 3) KBapuessiii pe3oHaTop

4) ALII (ITAID)

IK-1

VYcTaHoBHTE OCIEI0BATENBHOCTD AEUCTBUI JUIsl BBITIOJTHEHUS
IIPOrpaMMbl MUKPOKOHTPOJIJIEPOM .

1. BhInosHeHNE UCTIOTHUTENBHOTO KOAA U3 (IICHI MaMSITH
MHUKPOKOHTPOJLIEpA.

2. BbI0Op HCTOYHMKA MTOTYYEHHS TAKTOBOM YacTOTHI
MHUKPOKOHTPOJIJIEPOM U €r0 HaCTpoiiKa.

3. KoHndurypauus mopToB-BBIBOJIOB U APYTUX NepupepuiHbIX
YCTPOICTB MUKPOKOHTpPOJLIIEPA.

4. Tlomaua pabouero HampspkeHUs Ha MUKpoKoHTpoiuiep (VCC).

IIK-1

VYcTaHOBUTE COOTBETCTBUS HA3HAYEHUS JIsl OCHOBHBIX 3JIEMEHTOB
MHUKPOKOHTPOJUIEPA:

1.1) AllY 2.1) ycTpoiicTBa BBOa/BBIBOJIA,
MO3BOJIAIOIINE MHKPOKOHTPOJIIEPY
nepeaaBaTh WK IPUHEMATh JaHHbIE

1.2) ITopTe! BBOOA-BEIBOIA JAHHBIX 2.2) yCTpOHCTBO, OTMEpSIIOIIee
3aJ[aHHbIl HHTEPBaJI BPEMEHH, 10
OKOHYaHHUH KOTOPOTO OHO

BbIpabaThIBaeT ONpeNeEHHBIN CUTHAIT

1.3) Taiimep 2.3) yCcTpoOHCTBO, OTMEpSIOIIee
3aJITaHHBII HHTEPBAJ BPEMEHU

1.4) Kommapatop 2.4) yCTPOHCTBO, CPAaBHUBAIOIIICE
BEJIMYUHBI IOCTYITUBIIUX HA HETO
CHUTHAJIOB

[K-1

[IpeaBapuTenbHbBII JETUTENb YaCTOTH B MUKPOKOHTPOJIIEpax
HeoOXxoauMm g ?

IIK-1

MuxpoxkoHTtposuiep AVR coIepKuUT B CBOEM COCTABE CIEAYIOLIUE

kommoHeHThI: 1)AJIY 2)TaktoBsiii reHepatop 3) KBapiessiii pe3oHarop

4) AL ( LIATT)

I1K-4

MukpokoHTposep AVR MOXET UCIOIb30BaTh CJIEIYIOIINE BHEIIHNE

nepudepuitHpie yCTpoicTBa UCToNb3ys uatepdeiic i2c: 1)/laTunku
2)AUTII(IIAIT) 3) mopTs! BBOAa -BbiBOMIA 4) XKuakokpucramindeckue
JUCILIEN

[1IK-4

YcraHoBUTE MOCIE0BATEIBHOCTD JEHCTBUI NP HANMCAHUU
IIPOrpaMMBbl JUIsl MUKPOKOHTposiepoB AVR npennasHaueHHON 1u1sl
BBIBOJIa MH(GOPMAITH Ha KUIKOKPUCTALTNISCKUAE TUCTIIICH

BriBog mH(bOpMaIuu Ha AUCTUICH

I/IHI/II_II/IaJII/BaI_II/IH JOUCILIICA

INonkmroueHne HeOOXOMUMBIX OMOJIMOTEK

Ounctka npeapiayei nHGopMaIy MOJyYSHHOH TUCTIIIeeEM

el e

I1IK-4

YcTaHoBHUTE COOTBETCTBUS (PYHKIMOHAIBHOTO Ha3HAYCHUS
nHTepdericoB B MUKpokoHTposuiepax AVR

TIK-4




1.1) YauBepcanbHbIi acHHXpOHHBIN i 2.1) JBYXIIPOBOAHOM

YHUBEPCAJIBHBIN MTOCTIeIOBATEIBHEIN HHTEpQeiic
CHHXPOHHO/aCHHXPOHHBII SIBIISIETCSI ITOJTHBIM aHAIOroM 0a30BOH
npuemonepenatank USART Bepcuu uHTEpdeiica [2C

(IBYXMPOBO/IHAS IByHATIpaBJICHHAS
mrHa) upmsel Philips. 3toT naTepdeiic
M03BOJISIET OOBEANHUTH BMecTe 10 128
Pa3JIMYHBIX YCTPOUCTB C TOMOLIBIO
JIBYHAIpaBJICHHOHN IIMHBI, COCTOSIIEH M3
JMHUY TakToBoro curHana (SCL) u
THUY JaHHBIX (SDA)

1.2) JAByXmpoBOmHOM 2.2) JIByHanpaBiieHHAas [IIHA CBS3U IS
nocienoBatenbHbI nHTEpdeiic TWI YCTPOMCTB C HU3KOCKOPOCTHOM
I12C) nepenadeii TaHHbBIX, HCIIONB3YIOIas

OnHy TUHUIO BBOJA- BBIBOJA JIJIS
MOJKIIFOUEHUS] K MUKPOKOHTPOJLIEPY.
HuTepdeiic mo3BOSMIOMUN MOAKITIOYUTE
HECKOJIBKO TaTYNKOM HCTIOJB3Ys OOHY
JIMHUIO BBOJIa- BBIBOJA.

1.3) 1-Wire — mpoToko: nepenadu 2.3) IlocnenoBaTenbHBINH HHTEPENC IS
JAHHBIX B 00€ CTOPOHBI 110 OTHOMY OpraHu3ay HHHOPMALMOHHOTO
MIPOBOJY. KaHajia 00OMeHa MUKPOKOHTpOJIIEpa ¢

JIPYTUMH YCTPOHCTBAMH HCIOJb3YIOMINN
JIBa BBIBO/Ia MUKPOKOHTpoiuiepa Rx u
Tx . Cnocoben paboTaTh B JyIUIEKCHOM
pexume (OTHOBPEMEHHA Mepeadya u
IIPUEM JIaHHBIX)

10

MUKpPOKOHTPOJUIEPHI B MPOLIECCE UCTIOTHEHUS POTPAMMBI MOTYT
MEHSTH clieaytomue napamerpsl: 1) Yactoty paboThl
MUKpPOKOHTpoJIiepa 2) HanpsikeHue nuTanusi MUKpOKOHTpoJuepa 3)
OnopnHoe Hanpspbkernue AL

TIK-4

11

[Tporpamma i1t paboThl MUKPOKOHTPOJUIEPOB AVR MOKeT OBITH
co3llaHa B cTpessttoneil cpene pazpadotku : 1) S3bik Cu 2) SA3b1k
Accembuiep 3) Azbik CU u Accembaep

[IK-7

12

MuxkpoxkoHTposuiepsl AVR B KauecTBe MCTOYHHKA OIIOPHOTO
Hanpspkenus 1 AL MmoskeT ucnonp30BaTh ClieyOMKe HaNpsyKeHUs
: 1. VCC 2. VREF 3. BHyTpeHHMI HCTOYHUK HanpsbkeHus 2.568 4.
BuyTpeHHul uCTOYHUK HanpsbkeHus 1.238

I1K-7

13

YcTaHoBUTE TOCTEAOBATENBHOCTE ACUCTBUI TP (POPMHUPOBAHUHT
anmapatdoro MM curnana MUKpOKOHTPOJUIEPOM:

1. 3amyck Talimepa\cueTdynuka

2. Copoc mpu nepenoJHeHHH TaiMepa\cueTInKa

3. YcTraHoBKa 4acTOThl pabOThI TaliMepa\cueTynKa

4. Manuuanu3anus npepbiBaHus IpHU cpadaThIBAHUM KOMIIapaTopa
TaiiMepa\cueT4ynka

5. VI3meHeHue GppoHTa BBIXOJHOT'O UMITYJIbCA

I1K-7

14

VYcTaHoBUTE COOTBETCTBUSA AJI1 BUAOB IMMaMATU MUKPOKOHTPOJLIEPA

dent naMaTh (FL ASH) ITamsTe nporpamMm npeaHasHadeHa J1Jjist
XpaHEHUsI KOMaH]I, YIIPaBIISIOIINX

(YHKIMOHUPOBAaHHEM
MHUKPOKOHTPOJIIEPA, TAKXKE
HCIOJB3YETCA IJIA XpaHCHUA Ta6HI/II_I
KOHCTAaHT, HC MCHAIOIINXCA BO BpEMsL

I1K-7




paboTHI MPOTPaMMBEL.

OnepatusHas namsts (O3Y) SRAM ITamsaTs npegHa3sHaYeHA AJIS

(Static RAM) JIOJITOBPEMEHHOT'0 XPAHEHHsI pa3IuIHOI
nH(pOpMaNNH, KOTOpast MOXKET
N3MEHATHCS B TIpoIiecce
(GYHKIIMOHHPOBaHUS. JTa MaMATh
pacIoo)XeHa B OTAEIFHOM apECHOM
[IPOCTPAHCTBE, a AOCTYII K HEH
OCYIIECTBIISAETCS C TOMOIIBIO
OIIpEJENICHHBIX PETUCTPOB

BBOJIA\BBIBOJIA.
OHeproHe3aBUCHMas MaMsITh JaHHBIX [TamsaTe BKiTIO9aeT 32 perucTpos
EEPROM. o01ero gocryna, 00beJMHEHHBIX B
(aiin, u ciry>xeOHBIE pETUCTPEI
BBOJIa/BBIBOAIA
PerucrpoBas namsarts [Mpenna3zHayeHHast 1711 BpDEMEHHOTO

XpaHEeHHS IepeMeHHBIX. [laMsaTh
MIPECTABISET OO0 HECKOIBKO COTEH
sT9eeK ISl BPEMEHHOTO XpaHEeHHUS
IaHHBIX, OT 64 GaliT 10 4 KUiI00aiT, B
3aBHCHMOCTH OT MOJICIIH
MHKPOKOHTpoJuiepa. B aTux siueiikax
MOTYT XpaHUTbCS JIIOObIE JaHHbIE, a
JIOCTYI K HUM OCYIIECTBIIICTCS Yepe3
xomanapl LOAD u STORE.

15 IIpepsiBanue B IporpaMme MUKPOKOHTPOJUIEPOB UCIIONb3YETCS IS I1K-7
1)OxoH4anus pabOTHI MPOTPAMMHOTO Koj1a 2) BBIOTHEHUST CPOUHBIX
KOMaH/{ OT epuQepuitHbIX yCTpOHCTB 3) BhIKiIIoueHNs MUTaHU
MHUKpPOKOHTpOJUIEpa

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO JUCHUILIMHE OOYYaIOMIMXCSI 3a0YHOU (OPMBI
oOydeHus1, IpeCTaBJICHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne /i [TepedeHb KOHTPOJIBHBIX PabOT

He npenycmoTrpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACIAIOIINAE  NPOLELYpbl  OLIEHUBAHUS
UHAMKATOPOB, XapaKTEpU3YIOLIUX JdTanbl (OPMUPOBAHMSI KOMIETEHLMH, cojaepkarcsa B
JOKAJIBHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTHpYyHOIIMX NOPSAAOK M MPOLENYPY
IPOBEJCHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluu 00y4aroImuxcs
I'VAIL

11. Metonuueckue ykazaHus Jisl O0yJarOIIMXCS 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTtonuueckne yKa3aHus Jisd OOYYaroOIIUXCsl 10 OCBOCHHMIO JIEKITAOHHOTO
Marepuania .

OcHOBHOE Ha3zHa4Y€HHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
ry0oKoe U SCHOE W3NoKeHue ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCHO MH(POPMAIMIO 1O T€ME, a B OCBOCHUHU
(yHIaMEHTANbHBIX TPOOJIEM JTUCHUIUIMHBI, METOAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTI)KCHHM HaydHOW MBICTH. B ydeOHOM mporiecce JIKIUs BBITOIHSAET METOI0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (YHKUMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOM 00JlacTH 3HaHHs, €€ MpoOJIeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCLUILIAHE,
ITOKa3bIBACT B3AMMOCBA3h C ,Z[II)YI‘ MU JUCHUITJIMHAMMUA.

IInanupyemele pe3yIbTaThl IPH OCBOSHUHU 00YYaIOIMMHUCS JIEKIIMOHHOI0 MaTepraa:




— TIOJY4YEHUE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIPEACIIACTCS LIEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOM TEME;

— TOJY4YE€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOJIaBATENEM;

— pa3BuTHE MpO(EeCcCHOHAIBbHO-IEIOBBIX  KAauecTB, JIOOBU K  IpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOsBJIEHUE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO [l CAMOCTOSATEILHOU PadoTHI;

— TIOJy4Y€HUE 3HAaHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKd U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJDKaMIINe TO/bI;

— HayuyuTbhCsl METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh HUX B  Pa3IMYHBIX
(hopMynHpoBKax);

— TOJIyueHHe TOYHOI'0 IOHUMAaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKuMoOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JAEMOHCTpAllUe ClailloB U
UCIOJb30BAHUEM DAa3/laTOYHOIO MaTepuana MpH MPOBEACHUH KOPOTKHUX JHUCKycCUH 00
0COOEHHOCTSX IPUMEHEHHS OTJEIIbHBIX TEMATHK 10 TUCLIUILIIMHE.

CrpyKTypa npeaocTaBiIeHHsl JEKIMOHHOIO MaTepuaa:

— JIexuMOHHBIN MaTepHall
— JlemoHCTpanus cinaiiioB

11.2. MeTtonuueckne ykazaHusi IJIsi OOydalIIMXCA 1O y4YacTUIO B CEMHUHApax (eciu
npeoyCMOmMpPeHO Y4eOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOH 11eMBIO TSI 00YYaIOIIerocs IBISETCA CUCTeMaTu3alus U 0000IIeHe 3HAaHUN
no u3y4aemMou Teme, paszaeny, (QopMHUpoBaHUE YMEHUs pPadOTaTh C JAOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMH, COMOCTABIATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
INPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUss U T.I. B cooTBeTcTBUM C Beayllen
TUIAKTUYECKON IIENbI0 COJIEPKaHUEM CEMHUHAPCKUX 3aHSATUN SIBISIIOTCA Y3JIOBBIE, HamOosiee
TpyIHbIC IS TOHUMAHHS M YCBOCHHS TEeMbl, pa3leibl AUcHUIUTUHBL Crneunduxoir maHHON
(hopMBI 3aHATHUI ABISAETCS COBMECTHAst paboTa MpemnoAaBaTeist i 00y4aromerocs HaJl pelieHueM
MOCTaBIEHHOW MpoOJeMbl, a MOHUCK BEPHOTO OTBETa CTPOUTCS Ha OCHOBE YepelOBaHUS
VHJIUBUIYAIIbHON U KOJUIEKTUBHOM JEATEIIBHOCTH.

[Ipy nDoOAroTOBKE K CEMHHAPCKOMY 3aHATUIO IO TEME NPOCIYIIAHHOM JIEKUUU
HEOOXOJAMMO O3HAKOMHUTHCA C TIUIAHOM €ro TMPOBEICHHUSA, C JUTEpaTypoll W HAyYHBIMU
nyOIMKAIUSIMU TI0 TEME CEMHHApa.

TpeOoBaHusI K TPOBEICHUIO CEMUHAPOB

- Hanuuue 3HaHul 110 U3y4yaeMon TeMe

11.3. Meronuyeckue ykazaHus A OOydYaroIIMXCS IO MPOXOXKACHUIO MPAKTHUECKHUX
3aHIATUH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[TpakTudeckoe 3aHSATHE SBISETCS OIHOW W3 OCHOBHBIX (DOpPM OpraHM3aHMH y4eOHOTO
npolecca, 3aKI0Yaronasicsl B BHITOTHEHUH 00yUYaIOIUMUCS MOJI PYKOBOJCTBOM MpEIoiaBaTess
KOMILJIEKCa Y4YEOHBIX 3aJlaHUi C LETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHUX OCHOB Y4eOHOMU
JTUCIUIUTMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTbITA TBOPUYECKON JAESITEITLHOCTH.

Lenpro mpakTHUUECKOTO 3aHATHUS IJIsi 00YUaIOIIEroCs SBISIETCS MPUBUTHE 00YUYaIOIIIMMCS
YMEHHH U HAaBBIKOB MPAKTUYECKON EATEIBHOCTH 110 U3y4aeMOil TUCIUTUINHE.

[Inanupyembie pe3yiabTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuvieHWe, yriayOJeHue, paclIMpeHue W AeTaIu3allvs 3HAHUWA TpPU pPElIeHUU
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHs] KOHKPETHOM Yy4yeOHOM
JTUCHUTLTAHBI;



— BBIpabOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHWUW IS
BBITIOTHEHHS 3aJJaHUI;

— ofecrniedyeHre palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUIYAIBHOH (GopM
o0y4eHusl.

TpeboBaHusi K MPOBEACHUIO MPAKTUYECKUX 3aHIATUN
- Hanuuue 3HaHuii 10 M3y4aemMon TeMe
- Hanuuwue 3amanus s npakTHUECKON M CaMOCTOATEIbHOU paboThI

11.4. Meroauueckue yka3aHus A OOyYaroIlMXCs IO BBIMOJHEHUIO JIAOOPATOPHBIX
paboT (eciu npedycmompeno y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xozme BblonHEHHA J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEH YriayOuTbh U
3aKpenuTh 3HAHHS, MPAKTHYECKHWE HABBIKH, OBJIAJETh COBPEMEHHON METOJMKOW M TEXHHKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBaJU(UKAMOHHONW XapaKTEPUCTUKOW 00ydaromerocs.
BoinonHenue nabopaTopHbIX pabOT COCTOUT M3 3KCHEPHUMEHTAIbHO-IPAKTUYECKOM, pacueTHo-
aHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPHUITU.

Boinonnenue nabopaTopHbIX paboT oOydaroluMCs SBISETCS HEOTHEMJIEMOW YacCThIO
U3y4YeHHs] JTUCLMIUIMHBI, OIpeleiseMOi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecreuMBaroIIUM PEIICHUE CIEIYIOINX OCHOBHBIX 33/1a4 00y4aroerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBIEHUNM U OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOM JUCIUIUINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE U JIETAIM3alUsl TEOPETHYECKUX 3HAHHUM, MOJYYEHHBIX Ha
JEKIMSIX;

— IoJIyuyeHHe HOBOM MH(OpMaIUK 110 U3y4aeMOW AUCLUILINHE,

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM — paboThl ¢ j1a0opaTOpHBIM
000pyTI0BaHUEM U IPUOOPAMH.

3aganue u TpeOOBaHUS K IPOBEACHHUIO JJAOOPATOPHBIX padOT
- Hannuwme 3Hanuil 1o uzyyaemMou reme
- Hanmnuue 3amanust nmst 1abopaTopHOM M CaMOCTOSTEILHOM pabOThI

Crpykrypa ¥ hopMa 0TYETa O JabOpaTOpHOM padboTe

1. TuTynbHBIN JUCT

2. Teopernueckas uacTh (DnekTpuyeckas cXeMa M CTPYKTypa MOAKIIOYEHUs
HCCIIEyEMOr0 3JIEMEHTa MUKPOKOHTPOJLIEPA)

3. OmnwucaHue METOIUKU HKCIIEPUMEHTA

4. Pe3ynbTarhl UCCIIEAOBAHUS

5. BrIBOJ 0 mipoaenanHoi paboTe

TpeOoBanusa K 0hOPMIICHHIO 0TYETA O Ja00PaATOPHOM padoTe

- Hamuume B oT4eTe SJICKTPUYECKOH CXEMBI HCCICIyeMOTO MHUKPOKOHTPOJUIEpA |
nepudepuitHbIX YCTPOUCTB B COOTBETCTBUU C MOJYYEHHBIM 3aJaHUEM.

- Hanwuue WCHONHUTETHLHOTO MPOTPAMMHOTO KOMa, Uil  (PYHKIIMOHUPOBAHHUSI
MI/IKpOKOHTpOJ'IJ'ICpa B COOTBETCTBUH C HOJ'Iy‘-ICHHI)IM 3aJaHUECM.

11.5. Meronuyeckue ykazaHus [UIsi OOydarloIUXCs TO TMPOXOXKIEHUIO KYpPCOBOTO
MPOCKTUPOBAHUS/BHITIOIHEHHUSI KYPCOBOU (He npedycMompeHo yYeOHbIM HNIAHOM NO OAHHOU
oucyuniume)

11.6. MeTtonuueckne ykazaHus JUisi 00y4YaroIIUXCs M0 MPOXOXKIECHUI0 CAMOCTOSTEIHFHOM
paboThI



B Xxoze BBIOTHEHHS] CaMOCTOSATENBHON PabOThI, OOYUAIOIIHIICS BBHIMOTHSIET paboTy Mo
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

st oOyvaronuxcst Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOATENbHAass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBITONTHEHUST CaMOCTOSATEIBHON paboOTHI, y 0o0ydaromerocss GopMUpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUe pabodero BpeMEeHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHH MW CHCTCMATHU3ALIUU HpI/IO6peTaeMI)IX 3HaHI/II\/’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YEeHHs, TOMOTaeT TOJYYUTh HABBIKM TOBBIIICHUS
npoeccnoHaTbHOTO YPOBHSL.

MeToauyeckuMi ~ MaTepuajaMH,  HAMNpaBISIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarOTUXCSASBIISIOTCS:

—  y4eOHO-METOJNYCCKHUI MaTepHal 10 TUCIHUILIHNHE;

— METOJMYECKHE YKa3aHHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 3a049HOM (hopme OOyUEHHS).

11.7. Metoauueckre yka3aHus [Uisi OOYYalOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIsI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTU MpEAyCMaTpPUBAeT KOHTPOJb KadyecTBa 3HAHUUN
00ydJaroumxcs, OCylIeCTBISIEMOTO B TEYCHHE CEMECTpa C IEIbI0 OICHUBAHUS XO0J1a OCBOCHUS
JHUCIUTUIHHEL.

- Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS MO MEpPE BBIMIOJHEHUS MPAKTHUYECKUX
3aJaHUuN

11.8. Meronuyeckue ykazaHusl Uil 0Oy4daroIIUXCs [0 MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTaIH.

[IpomexxyTounass ~ arrectaisi  OOydyalOmIMXCsl  NpeAyCMaTphUBaeT  OLCHUBAHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX Pe3yJbTaTOB 00ydeHus Mo aucuuiuimHe. OHa BKIIOYAeT B
ceOst:

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MOIyUYEHHBIX OOYYaIOUIMMCS B XOJI€ M3yUCHHS
y4eOHOH TUCIUIIMHBI B LIEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUH CEMECTpa) OLCHKa 3HAaHUN
00yYaromuMcst IO OTENBHBIM pa3ziesiaM JUCIHUILTAHBI C aTTeCTAIIMOHHON OLEHKOW «3a4TEHO»
WIN «HE 3a4TEHO.



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECEHMS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

Iloxmmce BHECIIETO
W3MEHEHMUS

CozneprxaHue U3BMEHEHUM U JOTOTHEHUI

Jara u Ne

IIPOTOKOJIA
3aceIaHus
Kaeapsl

Iloanuce
3aB.
kadeapoit
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