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1.Ilesin ocBoeHM ST JUCHMILIHHBI

[ensro IpernoAaBaHus JUCLUIUIAHBI IIporpamMupoBanue
MHKPOKOHTPOJLJIEPOB  SABJISETCA  HM3y4YEHUE  BHYTPEHHEW  CTPYKTYpHI,
XapaKTepUCTUK W CBOMCTB COBPEMEHHBIX MHMKPOKOHTPOJUIEPOB, MX OCHOBHBIX
(YHKIIMOHATIBHBIX TepU(EPUIHBIX MOIYJIEH C Y4eTOM TEHACHIMA pa3BUTHUSA
COBPEMEHHBIX TPAHCIIOPTHBIX CPECTB.

2. MecTto gucuuiuinibl B cTpykrype OOII (0akanaBpuara)

JlanHas AUCIUILUIMHA OTHOCUTCS K O0OS3aTEIbHOM YaCTH, OTHOCSIICHCS K
poeCCHOHATTEHOMY IIMKITy OCHOBHOM 00pa30BaTelbHOM MPOTrPaMMbI IIOTOTOBKH
OakamaBpoB 1o mnpodmmo  «HTeIeKTyanbHble  CUCTEMBI  yIPABICHUS
TpaHCOPTOM». JIMCHMIUIMHA B3aMMOCBA3aHA JIOTMYECKH M COIEPHKATEIBHO-
METOJIMYECKH CO CJICAYIONIMMH JUCHUIUIMHAMU U npakTukamMu OOIL.

— MareMaTudecKuil aHaIu3;

— @uzuka.

— DU3UYECKHUE OCHOBBI AJIEKTPOHUKHU.

— IIporpammupoBanue.

— DJEKTPOHHMKA COBPEMEHHOTO TPAHCIIOPTHOIO CPEJCTBRA;

3. IlepeuyeHb NJIaAHMPYEMBIX pPe3yJabTATOB OOy4YeHHs] MO JAUCHUILIHHE
(MoayJIl0), COOTHECEHHbIe ¢ MJIAHMPYEMBbIMH PpPe3yJbTATAMH OCBOEHHUA
00pa3oBaTeIbHOI MPOrpaMMBbI

B pe3ynbrate OCBOCHUS IUCHMIUIMHBI y OOydYaromuxcs (GOpMHUPYIOTCS
CJIEIYIONME KOMIIETEHIIMU U JTIOJDKHBI ObITh TOCTUTHYTHI CIEAYIOIINE PE3yIbTaThl
oOy4eHus Kak 3Tan GopMUPOBAHUS COOTBETCTBYIOIINX KOMIETEHITUNA:

B pesyabrare

OCBOEHMS
Kon o0pa3oBaTeIbHOI IlepeueHb NJIaHUPYEMBIX Pe3yJabTATOB
KOMIeTEeHIIUH NMpOrpamMmblI 00yuYeHus Mo TUCHUIJINHE
o0yyarommiics 10JIKeH
o0saaTh
OIIK-2 CriocoOHOCTHIO 3HaTh:
HUCITIOJB30BATh N - MaTeMaTudYeCKUue METOAbl U CHCTEMBI
alanTHPOBATh MPOTPaMMHUPOBAHHUS MUKPOKOHTPOJIJIEPOB;
CYIIECTBYIOIIHE
MaTeMaTU4eCKHe Ymern:

METOJABI U CUCTEMBI -
IporpaMMHUpOBaHUA IJIsd

HUCIIOJIB30BaTh )51 alaliTUpOBaThb
CYIICCTBYIOIIUE MATCMATUYCCKUE METOAblI H

pa3paboTKu 1
peau3ainuu anropuTMOB

CHCTEMBI IPOTPAMMHUPOBAHUS [T Pa3pabOTKH U
pean3aiyy aJropuTMOB PELICHHS MPUKIAIHBIX
3ajay;




peLIeHus IPUKIIaIHBIX
3a1a4

Baanern:

- HaBBIKAMHN HpI/IMeHeHI/I}I
CIIEUATIU3UPOBAHHOTO MPUKIIATHOTO
MPOrpaMMHOI0 OO€cTieueHUs Il HaluCaHUs
KoJa.

OIIK-4

CnocoOHOCTBIO
MMOHUMAThH TPUHITAITHI
paboTHI COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUH B
KCIIOJIB30BATh UX JIJIs
pelIeHus

3a1a4
npodeccrnoHaIbHOM
JIEATEIbHOCTH.

3HaTD:

- MPUHIMIB pa0OTH COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB M UX TIEpUPEPUITHBIX
YCTPOWCTB;

YMmerh:

- MpeacTaBiATh WHPOPMANHMIO B TpeOyeMom
(dopmare ¢ UCTIONB30BaHUEM HH(OPMALTMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;

Baagers:

- HaBbIKAMH  HACTPOMKH paboThI
nepudepuiHbIX YCTPOWCTB
MUKPOKOHTPOJLIEPOB;

4. CTpPyKTYypa ¥ cojiep:KaHue UCIUTIIHHBI

OOmrast TpyI0€MKOCTh JUCITUIUIMHBI COCTABJISET S5 3a4eTHHIX €IWHMII, T.C.
180 akagemuueckux yacoB (u3 HUX 90 — camocTosATelbHas paboTa CTYJIEHTOB).
CtpykTypa U cofepkaHue NUCIUILIMHBI IO CPOKaM M BUaM paboT MpHUBEIcHA B
[Tpunoxenun 1.
YeTBepThlii ceMecTp: ek — 18 gacos, nmpakTuueckue 3anatus — 18 gacos, 18
4acoB — JabopaTopHbie padoThl, hopMa KOHTPOJIT — 3aYET.
IIaTelil cemecTp: pakTUdecKkue 3aHsATUs — 18 yacos, naboparopHbie padboThl — 18
4acoB, popMa KOHTPOJISI — DK3aMEH.

4.1 Coaep:xanue pa3aesioB JUCHUIIHMHBI

ApPXHUTEKTypa sipa COBPEMEHHBIX MUKPOKOHTPOJIIEPOB.

KondurypupoBanue BEIBOIOB TOPTOB BBOIa/BBIBOIA COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB.

O06paboTKa BHEIITHUX MPEPHIBAHUHN U BCTPOCHHBIA KOMITAPaTOpP COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB.

Amnanoro-irdpooii npeodpazonareinsb (ALIT) coBpemeHHBIX

MUKPOKOHTPOJLIEPOB.



5. CuHXpOHHBIE 1 aCHHXPOHHbIE TaliMePBI-CUETYNKHN COBPEMEHHBIX
MHUKPOKOHTPOJIIIEPOB.
6. Pabora c EEPROM-namsThI0, CTOpOXKEBOI TaiiMep U PEKUMBI TOHMKEHHOTO

SHEPronoTpeOICHHS] COBPEMEHHBIX MUKPOKOHTPOJIEPOB.

5. O0pa3oBaTesibHbIC TEXHOJIOTHHA

Mertoauka npenogaBaHus U peain3annsi KOMIIETEHTHOCTHOTO MOAX0/1a B MPOLIECCe
0oOy4eHHs MPE/INoIaraeT UCIOIb30BAHKUE B MPOIECCE OOYUCHHUS:

— TPaJUIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (JIEKLIUU, JTa0OpaTOpHbIE padOTHI
PENPOYKTUBHOIO THIIA, OJIAHKOBOE TECTUPOBAHUE);

— UHHOBAIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHN (JIEKUMM C NpUMEHEHUEM
MYJIbTUMEIUUHBIX TEXHOJIOTUN, TECTOBBIX MHTEPAKTUBHBIX 3aJaHU) C MOMOUIBIO
CTAallMOHAPHO YCTAHOBJICHHOW MYJbTUMEINNHON CUCTEMBI.

6. OueHoYHbIE CpeacrBa AJisl TEKYIIEIro KOHTPOJISA yCII€BAEMOCTH,
HpOMC)KyTO‘-IHOﬁ AaTTECTAllUM 110 UTOTaM OCBOCHUSA JUCIHUIIJIMHBI U y‘-lCﬁHO-
MeTOoJAHYecKoe o0ecreyeHue CaMoCTOATEILHOM paﬁoTbl CTYAECHTOB

B nponecce 00ydyeHMsI HCHONB3YIOTCS OLIEHOYHBIE CpPEICTBA TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH U MTPOMEKYTOUHBIX TECTUPOBaHU. OIIEHOUHBIE CPEICTBA
TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTHM BBIIIOJHEHBI B BHUJIE€ HWHTEPAKTUBHBIX
MPE3CHTAIMI B KOHIIE KaKI0W JICKIIHH.

6.1. ®oH O1IEHOYHBIX CPEACTB /IJIsl IPOBeIeHUsI MPOMEeKYTOYHOM aTTecTAlUU
00y4aImuxcs no JUCUuIInHe (MOIYJII0).

6.1.1. IlepeyeHb KOMIETEHIHII ¢ YKa3aHHeM ITANnoB UX (OPMHUPOBAHHS B
npouecce 0CBOeHHUA 00pPa30BaTeJbHOM NPOrPaMMBblI.
B pesymbrare OCBOEHHS MUCHMIUIMHBI (MOIYJs) (OPMHUPYIOTCS CIIETYIOIINE

KOMIICTCHIINN:
Kon B pe3yabTarte ocBoeHUs1 00pa3oBaTeIbHON NPOrpaMMbl 00y4aIOLIUICS
KOMITEeTEHIIHHU JO0JI2KeH 00/1a1aTh

OIIK-2 CrHocoOHOCTBIO HCIIONIBb30BaTh U 1alITUPOBATh CYILECTBYIOIIUE MaTEMAaTUIECKUE
METO/Ibl ¥ CHCTEMBI IIPOrPAMMHPOBAHUS IS pa3pabOTKHU U peaTn3aliin
aJITOPUTMOB PEIICHNUS MPUKITAIHBIX 3371a4.

OIIK-4 CriocoOHOCTBIO TOHUMATh PUHIMITEL pAOOTHI COBPEMEHHBIX HH)OPMALOHHBIX
TEXHOJIOTUH U UCIIOIb30BaTh UX Ul pELIEHUs 331a4 Npo(hecCUOHAIbHOM
JESATEIbHOCTH.




B niporiecce ocBoeHMs 00pa30BaTEIbHOM MPOrPaMMBbl IAHHBIC KOMIIETEHIIUU, B TOM
YHCIe MX OTIEIbHBIC KOMIIOHEHTBI, (DOPMHUPYIOTCS TMOITAITHO B XOJ€ OCBOCHHS
00yJarOMUMUCS JUCHHUILIAH (MOJYJICH), MPaKTUK B COOTBETCTBHH C Y4YCOHBIM
IJJAHOM M KaJICHIAPHBIM rpadukoM ydeOHOTO TIporiecca.

6.1.2. Onucanue noka3areJieil 1 KpuTepHeB OLIECHUBAHUA KOMIIeTEHLMH,
(popMupyeMBIX 10 HTOTaM OCBOCHUSI JMCUMILUIMHBI (MOAYJIS1), ONMCAHHE HIKAJI

OlcHUBaHUs.

[Tokazarenem olleHHMBaHUS KOMITETCHITMN Ha Pa3IUYHBIX dTarnax ux GopMUpOBaHUS
SIBJISIETCS TOCTIKEHHE O0YYaIOIMIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOYYEHHUS IO
TUCILIUIUINHE.

OIIK-2 CiocoGHOCTh UCIOIB30BATh U aJaITUPOBATh CYIIECTBYIOLINE MATEMAaTHUECKUE METOIbl U CUCTEMBI
IIPOrpaMMHUPOBAHUS JUIsl pa3pabOTKU U pealu3alii alrOPUTMOB PELLIEHUS PUKIIATHBIX 3a/1a4.

Kpurtepun onenuBanus

IHokazarennb
2 3 4 )
3HATh: OOy4aromuiics OO6yuaromuiics OO6yuaromuiics OO6yyaromuiic
- JEMOHCTPHUPYET MOJIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET o
MaTeMaTH4eCK | OTCYTCTBHE WU HETOJIHOE YaCTUYHOE JIEMOHCTPHUPYE
1€ METOJIbl U HEJI0OCTaTOYHOe COOTBETCTBUE COOTBETCTBUE T TIOJIHOE
CHCTEMBI COOTBETCTBUE CIICAYIONINX 3HAHUM: | CIEAYIOIINX COOTBETCTBHE
IPOrPaMMHPOB | CIEIYIOIIUX 3HAHUI: OCHOBHBIE ITOHATUS 3HaHUIl: OCHOBHBIE | CIIEIYIOLIMX
aHUs OCHOBHBIE ITOHATHS CXEMOTEXHHUKH TTOHSTHS 3HAHHU:
MHUKPOKOHTPOJ | CXeMOTEXHUKHU AIIEKTPOHHBIX CXEMOTEXHUKHU OCHOBHBIE
JIepOoB; MHUKPOKOHTPOJIEPOB U YCTPOMCTB M CUCTEM. | 3JEKTPOHHBIX HOHATHS
UX porpamMmmupoBanus; | Jlomyckarorces YCTPOKUCTB H CXEMOTEXHUKHU
3HAUUTEJbHbIC CHCTEM, HO AIIEKTPOHHBIX
OIITMOKH, TIPOSIBIISIETCST | TOMYCKAIOTCS YCTPOHCTB |
HEJI0OCTaTOYHOCTh HE3HAYUTEIIbHbIE CHCTEM,
3HAHUH, MO PALY OILIMOKH, CBOOOJTHO
HoKa3aTenei, HETOYHOCTH, orepupyer
oOyyaromuics 3aTpyAHEHUS IPU npuodpe-
UCTIBITHIBAET AQHATUTHYECKUX TEHHBIMU
3HAYUTEIIHHBIC OTIepaImsX. 3HAHHUSAMHU.
3aTpyIHEHHs IPU
OTIEepUPOBAHUHU

SHaHWAMU IIPU UX
MEpCHOCEC HAa HOBBIC
CUTyalluu.




yMeTh: OOyuarommiicst He ymeeT | OOyuarommiics OOyuaromnuiics Oobyuaromuiic
UCIOJB30BaTh | WM B  HEAOCTATOYHOM | IEMOHCTPUPYET JEMOHCTPUPYET s
" CTETeHU yYMEeT | HEMOJHOe YaCTUYHOE JIEMOHCTPHUpYE
aJlanTHPOBATh | UCIIOJIb30BaTh COOTBETCTBUE COOTBETCTBHUE T MOJTHOE
CYIIECTBYIOIIN | IPUKIIAJHOE CIEIYIOIIUX YMEHHUH: | CIEeTyIOIUX COOTBETCTBHE
e IpOrpaMMHOE UCTIOJTb30BaTh YMEHUH: CITCTYIOIIHX
MaTeMaTu4eck | oOecrieueHue VIS | TIPUKJIATHOE UCIIOJIb30BaTh YMEHUIA:
We METOABl W | MPOrPaMMHUPOBAHUS IPOrpaMMHOE MIPHUKIIATHOE UCIIOJIh30BATh
CHCTEMBI MUKPOKOHTPOJUIEPOB; obecrieueHue JUISL | IPOrpaMMHOE MPUKIIaTHOE
IPOrPaMMHUPOB pacuera mapameTpoB M | oOeclieueHrue  JUIs | MPOrpaMMHOE
aHUs Ut BbIOOpa YCTPOMCTB | pacueTa obecrieueHme
pa3paboTku U AIIEKTPOHHOTO rapaMeTpoB U | Uil pacuera
peanuzanuu 000pyI0BaHUS; BbIOOpa YCTPOWCTB | MapaMETpoOB U
AIITOPUTMOB Jonyckarorest AJIEKTPOHHOTO BEIOOpA
pelieHus 3HAYUTEIIbHbIC 000pyI0BaHUS; YCTPOMCTB
TIPUKIIATHBIX OIIMOKH, TIPOSIBISACTCS | YMEHUS OCBOCHBI, | QJIEKTPOHHOTO
3ajad; HEI0CTaTOYHOCTh HO JIOITYCKAIOTCS 00opynoBaHus
YMEHHMH, 110 PSTY HE3HAYUTEIILHBIC ;
MoKa3aTeen, OIIHMOKH, CB0001HO
oOyyaromuiics HETOYHOCTH, onepupyeT
UCTIBITHIBAET 3aTpyaHEHUS MPU pUOOpPETEHH
3HAYHUTEITbHBIC AHAITUTHYECKUX BIMH
3aTpyqHEHUS MpU orepanusx, YMCHUSMH,
OTIePUPOBAHUHT nepeHoce yMeHHM MPUMEHSIET X
YMEHHSIMH MPU UX Ha HOBEIE, B CUTYaIUsAX
MIEPEHOCE HA HOBBIC HeCTaHJapTHbIC TIOBBIIICHHOW
CHUTYaIUH. CUTYAIIHH. CIIO’)KHOCTH.
BJIA/IeTh: OO6yuaromuiics He | OOy4aromuiics OO6yuaromuiics OO6yyaromuiic
- HaBBIKAMU BIAZiceT WM B | BIQJICET  HABBIKAMHU | YACTHYHO BJIAACET | I B TOJHOM
TIPUMEHCHHS HEJOCTAaTOYHOW CTENEeHU | MPUMEHEHUS HaBBIKAMU o0bemMe
CHELUANTU3UPO | BIAJEET HABBIKAMH | TTPHUKJIATHOTO TIPUMEHCHHS BJIQJICET
BaHHOTO MIPUMEHEHHUSI MIPOrPaMMHOTO MPUKIIATHOTO HaBBIKAMU
MIPUKIIATHOTO NPUKIIaTHOTO obecrieueHust JUTSL | TIPOTPaMMHOTO MIPUMEHCHHUS
MPOTPAaMMHOTO | TIPOTPAMMHOTO noxbopa mapamMeTpoB | obecriedeHus ISl | MPUKIATHOTO
o0ecreyeHust obecrieueHHs JUIL | 1 pacdera pPEeXUMOB | moadopa IPOTPaAMMHOT
JUTS HAIIUCAHUSL | MOJICTTMPOBAaHUS pabOThl | pabOThI AIIEKTPOHHBIX | MAPaMETPOB u | 0 obecrieyeHust
KOJa. MUKPOKOHTpOJUIEpa B | CXeM B HENOJHOM | pacueTa pPEeKHUMOB | ursimoadopa
AIIEKTPOHHBIX CXEMaX. o0Beme, TOMyCKarTCs | paboThl napameTpoB U
3HAYHUTEITbHBIC JNIEKTPOHHBIX CXEM, | pacdera
OIINOKH, TIPOSIBIISIETCS | HABBIKK  OCBOEHBI, | PEKUMOB
HEJIOCTaTOYHOCTh HO  JIONYCKAIOTCS | paOOTHI
BJIaJICHUs] HaBBIKAMH | HE3HAYHUTENbHBIC AIIEKTPOHHBIX
M0 sy TIOKa3aTesen, | OnmoOKw, CXEM,
OO6yuaromuiics HETOYHOCTH, CBOOOTHO
UCTIBITHIBACT 3aTPYJAHCHUS  TIPH | IPUMEHSET
3HAYUTENbHBIC AHATTUTHYECKUX MONTy4YCHHBIE
3aTpyIHCHUS TIPH | OTIepaIusX, HaBBIKH B
MPUMEHEHUY HAaBBIKOB | MIEPEHOCE  YMEHHUH | CUTYaIlHsIX
B HOBBIX CHUTYaIlHsX. Ha HOBBIE,




HECTaH/IapTHbHIE
CUTYAIHH.

HOBBIIIEHHON
CJIOKHOCTH.

OIIK-4 CiocoGHOCTBIO TOHUMATh MTPUHLUIIBI pA0OTHI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHHA U
MCMOJIb30BATh UX JJIS peIlIeHus 3a/1a4 MPo(hecCHOHATIbHON AEATEIbHOCTH.

Kpurepun onenuBanus

IToka3zarenn
2 3 4 3)
3HATh: OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics OO6yyaromuiic
- IPUHITATIBI JEMOHCTPUPYET MOJTHOE | IEMOHCTPUPYET JIEMOHCTPUPYET s
paboThI OTCYTCTBUE UJIH HETIOJTHOE YaCTHYHOE JIEMOHCTpHUpYe
COBPEMEHHBIX | HEIOCTaTOYHOE COOTBETCTBUE COOTBETCTBHUE T TIOJTHOE
MHUKPOKOHTPOJ | COOTBETCTBUE CJIEAYIOUIMX 3HAHUN: | CIEAYIOIINX COOTBETCTBHE
JIepOB U UX CIICAYIONINX 3HAHHIMA: OCHOBHBIE TTOHSTHS 3HaHUIl: OCHOBHBIE | CIIEIYIOIINX
nepudepuifHbl | OCHOBHBIE ITOHATUS CXEMOTEXHHUKH TIOHATHS 3HAHMH:
X YCTPOKCTB; CXEMOTEXHHUKH AIIEKTPOHHBIX CXEMOTEXHHUKH OCHOBHBIE
MHUKPOKOHTPOJIIEPOB U YCTPOMCTB U CUCTEM. | BJIEKTPOHHBIX MIOHATHSA
UX porpammupoBanust; | Jlomyckarorces YCTPOUCTB U CXEMOTEXHUKHA
3HAYUTEIIbHbIC CHCTEM, HO AIIEKTPOHHBIX
OIITMOKH, TPOSIBIISIETCS | IOMYCKAIOTCS YCTPOUCTB H
HEJI0OCTaTOYHOCTh HE3HAYUTEIIbHbIE CHCTEM,
3HaHUH, MO Py OILIMOKH, CBOOOTHO
MoKazaTenei, HETOYHOCTH, orepupyer
oOyyaromuics 3aTpyAHEHUS IPU npuodpe-
UCTIBITHIBAET AQHATUTUYECKUX TEHHBIMU
3HAYUTEIIHHBIC OTeparmsXx. 3HAHHUSAMHU.

8




3aTpyAHEHUS TIPU
OIEPUPOBAHUU
3HAHUSAMH IIPU UX
IIEPEHOCE HA HOBBIE
CUTYaLUH.

yMeTh: OOyuarommiicst He ymeeT | OOyuarommiics OOyuaromuiics OoOyuatomuiic
OPEJACTABIATh | WIM B  HEJAOCTATOYHOH | AEMOHCTPUPYET JIEMOHCTPUPYET s
HHGOPMAIMIO | CTETIICHU yYMEeT | HEMOJIHOEe YaCTHYHOE JIEMOHCTPHUPYE
B TpeOyeMOM UCTIOJTb30BaTh COOTBETCTBHUE COOTBETCTBUE T MOJTHOE
dopmare ¢ NPUKITaHOE CJICAYIONIMX YMCHHU: | CIEAYIOIINX COOTBETCTBHE
MCIIOJIb30BaHU | MIPOrPaMMHOE UCII0JIb30BATh YMEHHIA: CIIETYFOIIIX
eM obecrieueHue VIS | TIPUKITAIHOES UCIIOJIb30BATh YMECHUIA:
HH(POPMAIMOH- | TIPOrPAMMHUPOBAHUS POrpaMMHOE HPUKITAHOE UCITIOJIh30BaTh
HBIX, MHKPOKOHTPOJLIEPOB; obecrieueHue JUISL | TIPOTPaMMHOE NPUKIIaTHOE
KOMITBIOTEPHBI pacuera mapaMeTpoB U | OOecredeHue Ui | POrpaMMHOE
X U CETEBBIX BBIOOpA YCTPOMCTB | pacuera obecrieueHue
TEXHOJIOTHH; SIICKTPOHHOTO apaMeTpoB U | sl pacdera
000opyI0BaHuS; BBIOOpAa YCTPOKCTB | IapamMeTpoOB U
Jlommyckarotces 3JIEKTPOHHOTO BbIOOpA
3HAYUTEIIHHBIC 000py/I0BaHuS; YCTPOMCTB
OILITUOKH, TIPOSIBJIICTCS | YMEHHS OCBOCHBI, | DJICKTPOHHOTO
HEJIOCTaTOYHOCTh HO JIOITYCKAOTCS 00opynoBaHus
YMEHUH, 10 sy HE3HAYHMTEIIbHBIC ;
MoKa3aTelei, OIIHMOKH, CB000aHO
oOyJarommics HETOYHOCTH, orepupyer
UCTIBITHIBACT 3aTpyAHEHUS MPU npUOOpETeHH
3HAYUTEIIbHbIC AQHATTUTHYECKUX BIMHU
3aTpyIHEHUS TIPH oreparusx, YMEHUSIMH,
OIEPUPOBAHUHU MepeHoce yMeHHA MPUMEHSICT UX
YMEHUSMH TPH UX Ha HOBBIC, B CUTYaIUsAX
MIEPEHOCE HAa HOBBIC HECTaH/IapTHbIC MOBBIIIICHHON
CHUTYaIUH. CHUTYaIHH. CIIOYKHOCTH.
BJIAJI€Th: O6yuaronuiics He | OOy4aromuiics OO6yuaromuiics OO6yuaromuiic
- HaBBIKAMU BIaficeT  WIH B | BlIaJcET  HABBIKAMH | YACTHYHO BJAJCET | 1 B TOJHOM
HACTPONKH HEJIOCTaTOYHON CTENEHH | MPUMECHEHHS HaBBIKAMH obbeme
paboThI BIIajiceT HaBBIKAMH | MTPUKJIATHOTO MIPUMCHEHHUSI BJIaJIceT
nepuepHitHbl | IPUMEHEHUS POrPaMMHOTO MIPUKJIaTHOTO HaBBIKAMH
X YCTPOMCTB NPUKJIaTHOTO obecrieueHsI JUISL | IPOTPaMMHOTO PUMCHCHHS
MHUKPOKOHTPOJI | MPOrPaMMHOTO noa0opa mapamMeTpoB | oOecrmedeHust Ul | MPUKIATHOTO
JICpOB; obecrieueHus JUISL | 1 pacueTa PEeXHMOB | mojadopa POTrPaMMHOT
MOJICIIUPOBAHKST PA0OThI | PAOOTHI AIIEKTPOHHBIX | MMApaMETPOB u | 0 obecrieucHus
MHKPOKOHTpOJLIEpa B|CXeM B HEIOJHOM | pacyeTa PEXHMOB | Jsimoadopa
DJIEKTPOHHBIX CXEMaX. o0BeMe, TOMYCKATCS | paboThI napamMeTpoB U
3HAYUTEIIHHBIC JIEKTPOHHBIX CXEM, | pacuera
OLTUOKH, MPOSABJISETCSA | HABBIKH  OCBOEHBI, | PEXKHMOB




HEI0CTaTOYHOCTh HO  JIOMYCKAaIOTCS | pabOTHI

BJIaACHUA HaBbIKaMH | HC3HAYUTCIIbHBIC SJICKTPOHHBIX
10 psiy MoKa3aTesei, | OmuoKy, CXEM,
OO0yuarommuiics HETOYHOCTH, CBOOOTHO
UCIIBITHIBACT 3aTPYJHEHUS TP | IPUMEHSET
3HAYUTCJIIbHbBIC AHAJIUTHNYCCKUX IMMOJIY4YCHHBIC
3aTPYAHCHUS IpH | OTEparysx, HaBBIKH
IIPUMEHEHUHU HAaBBIKOB | IIEPEHOCE  YMEHUH | CUTyalHsX
B HOBBIX CHUTYaIlUsX. Ha HOBBIC, | MTOBBIIICHHOM
HCCTaHAAapPTHLBIC CJIO’KHOCTH.
CUTYyaLlH.

B

[IIkasnel OLlCHMBaHMSI PE3YIBTATOB IPOMEKYTOUHOM aTTECTALMU U UX ONACAHKE:

®opmMa NPOMEKYTOYHOH ATTECTALMM: 324eT.

[Ipomexxyrounasi arrecranusi oOydaromuxcst B (opme 3au€ra MpOBOAMTCSA IO pPE3yJIbTaTam
BBINOJIHEHUST BCEX BHJIOB Y4E€OHOH paboThl, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM 110 JaHHOM
AUCHUILIMHE, ITPU 3TOM YUYUTBIBAOTCA PE3YJIbTATHI TCKYIICTO KOHTPOJIA YCIICBACMOCTHU B TCUCHUEC
cemecTpa. OIeHKa CTENEeHN JOCTHXKEHUS 00yUaroIUMUCS IIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHUS
M0 AUCHUIUIMHE IMPOBOAWTCH IIPpEIoAaBaTCyicM, BCAYIIUM 3aHATHA 110 AUCHHUILUIMHE MCTOAOM
9KCIIEPTHOM OLEHKH. 1Io mToram nmpomexyTo4yHOW aTTeCTallUy IO AWCLUIUINHE BBICTABISACTCS
OLICHKA «3aYTCHOY» WM «HE3a4TCHO.

Ixana
OLlCHUBAHUSA

Onucanue

BrimonHeHs! Bce Bubl yaeOHOM padoThl, PeTyCMOTPEHHbIE YIEOHBIM ILJIAHOM.
CTyneHT JEMOHCTpPUpPYET COOTBETCTBUE 3HAHWW, YMEHUMH, HaBBIKOB
MPUBEACHHBIM B TaOMUIax IOKa3aTeliel, OINepupyeT NpUOOpPEeTEHHBIMU
3auTeHo 3HAHHUSAMH, YMEHUSAMH, HaBbIKaMH, IPUMEHSET UX B CUTyalUsIX NOBBILICHHON
cinoxHocTd. [Ipy 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MIPU aHAIUTUYECKUX OIEpalysX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIUU.

He BobinosniHeH oauH miaM Oosee BUAOB yuyeOHOM pabOThl, MPEIyCMOTPEHHBIX
y4eOHbIM MaHoM. CTYAEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHHM, HaBBIKOB NPHUBEIECHHBIM B TaOJMIaX IOKa3aTeleH, IOMyCKalTCs
3HAYMUTENbHbIE OLINOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
0 psIly TOKa3aTesel, CTYyIEHT UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IPU
OIIEpUPOBAHUY 3HAHUSAMHU M YMEHMSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaIUH.

He 3aureno

Dopma npomerncymouHon ammecmayuu: IK3ameH.

[IpomexyTouHas artectanusi oOydarommxcs B (GopMe SK3aMeHa MPOBOJUTCS MO pe3yibTaTaM
BBITTOJIHEHUST BCEX BHJIOB Y4e€OHOH paboThI, MPelyCMOTPEHHBIX y4eOHBIM IUIAHOM IO JaHHOM
JUCHUIUIMHE (MOJYIIIO), IPU ATOM YUUTBIBAIOTCS PE3YNIbTAThl TEKYILIET0 KOHTPOJIS YCTIEBAEMOCTH
B TeueHue cemectpa. OLeHKa CTeNeHH JOCTHKEHUST 00yJaroIUMUCS IIJIAHUPYEMBIX Pe3yJIbTaTOB
oOydeHusi MO AUCHUUIUIMHE (MOJIYJI0) MPOBOJUTCS MpPEnojaBaTesieM, BEAYIIUM 3aHSTHUS IO
JUCLUIUIMHE (MOAYIIIO) METOIOM 3KCIEPTHOM oleHKHU. [1o nToram npomexyTo4HoOl aTTecTaluu
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M0 AMCIUIUINHE (MOIYITIO) BBICTABIISIETCS OI[CHKA OTIIMIHOY, «XOPOIII0Y», yIOBICTBOPUTEIHHO
W «HEYIOBICTBOPUTEIHHO.,

K mpomexyTouHOW arTecTalii JOMYCKAalOTCS TOJIBKO CTYICHTHI, BBITOJHUBIIAE BCE BHJIBI
yueOHOU paboThl, MPEIYCMOTPEHHBIE pabdouyell MpPOrpaMMOl MO JUCIUIUIMHE (BBITOIHIIN
nabopaTopHbIe PabOTHI)

IIxana ouenueanusn Onucanue

BoimonHensl Bce BHIBI  yuyeOHOW paboOThl, MPEeayCMOTPEHHBIE
yueOHbIM 11aHoM. CTYAEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB NPHUBEICHHBIM B TaOJHIaX IoOKa3aTeleH,
OTEpUPYET MPUOOPETCHHBIMHU 3HAHHUSMH, yMCHUSIMH, HABBIKAMH,
MPUMEHAET UX B CUTyalUsAX IOBBIIIEHHOW CIOXKHOCTH. [Ipu sTom
MOTYT OBITh JOMYIIEHBl HE3HAYUTENIbHBIE OIMMOKH, HETOYHOCTH,
3aTPyAHEHUS] TIPU AHATIMTUYECKUX OINEpalusX, NIEPeHOce 3HAHUMN U
YMEHUH Ha HOBBIE, HECTAHIaPTHBIE CUTYALUU.

O1nnuHo

BoinonHensl Bce BHMIBI  yueOHOW paboOThl, MPETyCMOTPEHHBIE
y4eOHbIM 11aHoM. CTYAEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHHIA,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOMUIAX IoOKa3aTesei,
OlepHupyeT NPHOOPETCHHBIMUA 3HAHHUSIMH, YMEHHSMH, HABBIKAMH,
IIPUMEHAECT UX B CUTyalUsAX IIOBBILICHHOW CIOXHOCTH. IIpu sTtom
MOTYT OBITh JONYIIEHbl HE3HAUUTENIbHbIE OLIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKUX OINEPALHUsX, IIEPEHOCE 3HAHUMN U
YMEHUH Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUH.

Xopouio

BoinonHensl Bce BB y4eOHOW paboThI, MpPerTyCMOTPEHHbIE
yueOHbIM MIaHOM. CTYJEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
yYMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaOluIax IoKa3aTeneil,
onepupyeT MNPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH, HaBbIKaMH,
Y IOBIETBOPUTENBHO | IPUMEHSAET UX B CUTyalUAX IOBBILICHHOU CIIOKHOCTU. IIpu sTOoM
JOITYCKaOTCS 3HA4YUTEIIbHBIC OIINOKH, MIPOSIBIIAETCS
HEJIOCTATOYHOCTh BJIAJICHUs HABBIKAMHM II0 psAy IOKa3areseH,
OOyyaromuiics UCHBITBIBAET 3HAYUTENbHbIE 3aTPYJHEHHUS MpHU
IIPUMEHEHHUHN HAaBBIKOB B HOBBIX CUTYaLUsX.

He BbimonHeH oxauH wunu  Oonee BUAOB y4eOHOH  paloTHhI,
MPEAYCMOTPEHHBIX Yy4eOHBIM TuTaHOM. CTYHEHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHHM, HABBIKOB IPUBEICHHBIM B
TabNuIax TOKa3aTeNe, IOMyCKAlOTCS 3HAYUTENbHBIE OIIUOKH,
MPOSIBISIETCS. OTCYTCTBUE 3HAHUM, YMEHHI, HAaBBIKOB MO PAIy
MOKAa3aTeNel, CTYICHT UCTIBITHIBAET 3HAUYNTEIBHBIC 3aTPYAHEHUS TTPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSMH MPU UX MEPEHOCE HA HOBbBIE
CUTYaIIUH.

HeynosnerBopurenbHO

7. YueOHO-MeTOAuYeCKOe M MH(POPMAIIMOHHOE 00ecTieYeHue
AUCIHUIINIMHBI
a) OCHOBHAsI TuTeparypa:
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1. Caxnes, A. M. IludpoBsie yCTpOHCTBa 1 MUKPOIIPOIIECCOPHI : YICOHOE
nocobue s By3oB / A. M. CaxxHeB. — 2-€ u3J., iepepad. u 101, —
Mockaa : U3gatensctBo KOpaiit, 2023. — 139 c. — (Briciiee
obpazoBanne). — ISBN 978-5-534-10883-5.

URL.: https://urait.ru/bcode/514342

0) JOMOJIHUTENbHAS JTUTEpaTypa:

1. Oropognukos, . H. MukpornpoueccopHas TeXxHHKa: BBeeHue B Cortex-
M3: yuebHOE mocobue st By3oB / M. H. OropogaukoB. — Mocksa :

N3narensctBO FOpaiit, 2022. — 116 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-08420-7.

URL.: https://urait.ru/bcode/492216

B) IPOTPaMMHOE 00eCIICUeHIE U HHTEPHET-PECYPCHI:
1. Proteus — mporpamMma Jijisi KOMITBIOTEPHOT'O MOICIMPOBAHUS SJICKTPOHHBIX
YCTPOWCTB;
2. Microchip Studio — cpena pa3pa®oTku Kojia i1t MUKpOKOHTpoJiepoB AVR,;
3. DJCKTPOHHBIN 00pa30BaTEIbHBIN KypC:

https://online.mospolytech.ru/course/view.php?id=10985

8. MaTepuajibHO-TeXHUYECKOe o0ecrevyeHue JUCIUTIMHBI

[IpakTnueckne paboOThI pPabOTHI TMPOBOMATCS B  CIHEIUATU3UPOBAHHOM
nabopatopun kKadenpel «J/l[mHaMuKa, MPOYHOCTH MAIIMH W CONPOTHBIICHHE
matepuaiioB» (NeB-401), ocHarlieHHO# J1a00paTOPHBIM 000pYIOBAaHHEM, CTCHIAMH,
KOMITBIOTEPAMH C JOCTYIIOM Ha KadenpanbHbIiA cepBep U B HHTEPHET.

Jlekiuu  YMTAIOTCS B creluanu3upoBaHHor  ayautopun  (NeH-304)
OCHAIIIEHHON MYJIbTUMEIUUHBIM TPOSKTOPOM, SKPAaHOM, HOYTOYKOM.
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[Tpunoxenue 1

CtpykTypa U colepkaHue AUCUUILTHHBI « CXeMOTEXHHUKa MO HAIMPaBJICHUIO MOATOTOBKH OakanaBpos 13.03.02

«IIporpamMmmupoBaHuE MUKPOKOHTPOJIIIEPOBY

Bunpl yueOHOM pabOThI, BKITIOYAs

Bust caMmocToSTeIbHOM paOboOThI Dopmbl
Henens | CaMOCTOATENBHYIO pabOTY CTYAECHTOB
Paznen cemectp ceMecTpa U TPYJOEMKOCTh B Yacax CTYHCHTOB arrectatim
JI [/C| Jlab | CPC | KCP | KP. | KIL. | PTP | Pedep. K/p €] 3
4 cemectp

1. ApXUTEKTYypa anpa
COBPEMEHHBIX 4 2 2 4
MHUKPOKOHTPOJUIEPOB.
2.Kondurypuposanue
BBIBOJIOB MOPTOB 4 4 4 5 14
BBOJIa/BBIBOJIa COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB.
3.006paboTKa BHEIIHUX
MIPEPBIBAHUI U BCTPOCHHBIN 4 6 6 6 18
KOMITapaTop COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB.
4.Ananoro-unpoBoit
npeodpazoBarens (ALIT) 4 6 6 5 18
COBPEMEHHBIX
MUKPOKOHTPOJIJIEPOB.

Bcero 3a 4 cemectp 18 18 18 54

5 cemectp

5.CUHXpPOHHBIE U
ACHHXPOHHBIE TaiMephbI- 5 8 10 18
CYETUHUKHU COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB.
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6.Pa6ora c EEPROM-
MaMSATHIO, CTOPOKEBOM
TaliMep U peKUMBI
MMOHM>KEHHOTO
SHEPronoTpedIeHus
COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB.

10

18

Bcero 3a 5 cemectp

Bcero 4acoB mo THCHUILIHHE

18

36

36

90
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[Ipunoxenue 2
BOIIPOCHI DK3AMEHA

4 u 5 cemecTpnl

1 [lepudepuiinsie ycrpoiictBa MukpokoHTpoiiepoB AVR cemeiicta Mega.
2 ApxurtekTypa sapa MukpokoHTposuiepoB AVR cemerictea Mega.

3 [Tamats nporpamm MuKpokoHTpoJiepoB AVR cemerictBa Mega.

4 Cratuueckoe O3V mukpokonTposuiepoB AVR cemeiictBa Mega.

5. Peructpsl o61iero HazHaueHus: MUKpokoHTposiepoB AVR cemeiicTBa
Mega.

6. Peructpsl BBo#a/BeIBOIa MUKpOKOHTpoJuiepoB AVR cemeiictBa Mega.

1. CriocoObI ajipecaliuu maMsTH JaHHBIX MUKpOKOHTposuiepoB AVR
cemerictBa Mega.

8. DHeproHe3aBrucuMas namsaTh Jaaabix EEPROM mukpokonTposiepos AVR
cemerictBa Mega.
0. Peructp cocrosaust SREG mukpoxontposmepoB AVR cemeiicta Mega.

10.  Cueruuk komana mukpokoHTposuiepoB AVR cemeiictBa Mega.

11.  ®dynkunoHupoBaHHUE KOHBeHepa 00pabOTKH KOMaH] MUKPOKOHTPOJIJIEPOB
AVR cemeiicTBa Mega.

12. KoMaHjpl YCIIOBHOTO U O€3YCIOBHOTIO ITepexo/ia MUKpOKOHTpoiepoB AVR
cemencrBa Mega.

13.  Komannsl BbI30Ba MOAPOrpaMM MUKpPOKOHTpoIiepoB AVR cemeiicTBa
Mega.

14.  Crex mukpoxontposuiepoB AVR cemeiicta Mega.

15.  TakrtoBblii renepaTop st MukpokoHTposuiepoB AVR cemeiicta Mega.

16. OGpaboTka npepbiBaHuii MUKpOKOHTpoJIepoB AVR cemeiictBa Mega ot
BHYTPEHHHX TIepUPEPUITHBIX YCTPOMCTB.

17. OGpaboTka BHEIIHUX MpepbIBaHU MUKpOKOHTpoIiepoB AVR cemeiicTBa
Mega.

18. KondurypupoBaHue BEIBOIOB TIOPTOB BBO1a/BBIBOIa MUKPOKOHTPOJLIEPOB
AVR cemeiictBa Mega.

19.  Kondurypammonssie sueiki MUKPOKOHTPOJUIEPOB.

20.  Pabora c mopTramu BBOJa/BhIBOAAa MUKPOKOHTpoIriepa AVR.

21.  AmnanoroBo-1dpoBoii mpeoOpa3oBaTens MUKpokoHTposuiepa AVR.

22. TlogximrodeHue JHKONCTUKA K MUKPOKOHTpoIuiepy. OnpeiesieHUe MOJ0KEHUs
PYYKH JKOUCTHKA.

23. Iudpo-ananorossiii mpeodpazoBatens Tuna R2R. dopmuposanue
aHAJIOTOBBIX CUTHAJIOB.

24.  VYupasnenue XK-mucmeem LCD-1602.

25.  YmpaBneHue CerMEHTHBIM HHANKATOPOM. CTaTHUECKUN METO/I.

26.  YmpapiieHHE CETMEHTHBIM UHJIUKATOPOM. J[MHAMUYECKUI METO/I.

27. TloakimroueHre TaKTOBBIX KHOMOK K MUKPOKOHTposuiepy. [Iporpammuslii u
anrapaTHbIi crocod 00prOBI ¢ "apede3rom” KOHTAKTOBR.

28.  AHanoroBblii KoMIapaTop MUKpokoHTposuiepa AVR.
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29.  Amanoroso-1udpoBoii mpeoOpazoBareiab MUKpokoHTposuiepa AVR.

30.  8-OuTHBIN CUHXPOHHBIN cueTYuK MUKpOKOHTpoJiepa AVR.

31. 16-OuTHBII CHHXPOHHBIN CYETYNK MUKPOKOHTposiepa AVR,

32.  8-OuTHBIN ACHHXPOHHBIN CUETYMK MUKpOKOHTposuiepa AVR.

33. Baemnue npepsiBanust MuUKpokoHntposuiepa AVR.

34. U3mepenue 4yaCTOTHI BpallleHUs Bajia JIEKTPOIBUTATENS C TOMOIIBIO
taiimepoB MK.

35. lloaxmroueHune TaKTOBBIX KHOMIOK K MUKPOKOHTpoJuiepy. [IporpaMMuslii u
armapaTHbIi crtocod 60prOBI ¢ "apede3rom” KOHTAKTOB.

36. IlonkirodeHue JHKOUCTHKA K MUKPOKOHTpoJuiepy. OnpeeneHue moaoKeHus
PYUYKH JIKOMCTHKA.

37. TlonkmroueHue KHOMOK kK BcrpoeHHOMY ALIIT MukpokoHTposiepa ¢
UCIIOJIb30BAaHUEM BECOBBIX pe3ucTOpoB. Ompe/ienieHre HaKaThus KHOTIKY.

38. Ilonkmouenue gatuuka temiepatypbl LM335 mukpokonTposuiepa.
Omnpenenenre TeMIepaTypsl 0 YPOBHIO HAMPSKEHUS HA JaTUHKE.

39. Usmepenue Toka c momortisio ALl MukpokoHTposiepa npu
MCIOJIb30BaHUH IIYHTHPYIOMIETO PE3UCTOPA.

40. TloaxnroueHre K MUKPOKOHTPOJIIEPY OJHOBPEMEHHO HE MEHEE JIBYX
aHAJIOTOBBIX AaTYUKOB. OmnpeseneHue NoKa3aHuil KaxJ10ro.

41.  PexXuMbl MOHWYKEHHOTO SHEPronoTpeOIeHUs MUKPOKOHTPOJIIIEPOB.

42.  CTopoxkeBoil TaliMep MUKPOKOHTPOJLIEPA.

43. Cnocobbl cOpoca MUKPOKOHTPOJIIEPA.

44.  DuepronezaBucuMas EEPROM namsats MUKpOKOHTpOJIIEpAa.

45.  3anwmch u yrenue nqanHbix B EEPROM nmamsite MukpokonTposepa.

46. ludpo-ananorosslit mpeodpazosarens Tuna R2R. ®opmupoBanue
aHAJIOTOBBIX CHUTHAJIOB.

47. H3mepeHue HampaBJICHHsI BPAIICHNS, YaCTOTHI BPAIICHH U YTJIa TOBOPOTa
Bajia IEKTPOABUTATENSI C TOMOIIBIO YHKOIEPA, MOIKIFOUEHHOTO K
MUKPOKOHTPOJLIEPY.

48.  VYmnpasieHue cepBoaBUTaTeNeM 0T 16-OMTHOTO CHHXPOHHOTO CUETYMKA
MHKpOKOHTpoJiepa AVR.

49. Pabora ¢ yabTpa3BYKOBBIM JATYNKOM PACCTOSIHUS C TOMOIIBIO 16-0UTHOTO
CHHXPOHHOT'0O CUETYHKA MUKPOKOHTpouiepa AVR.

50. Craruyeckuii 1 IMHAMUYECKUI METO]T YIIPaBICHHS CETMEHTHBIM
WUHIUKATOPOM.
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