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1.11eam ocBOeHMSI TUCIHUILJIHHBI

[enpio npenogaBanusi qucuuiuinHbel [IlporpaMMupoBanne MUKPOKOHTPOJI-
JIEPOB SIBJISICTCS U3yUECHUE BHYTPEHHEN CTPYKTYPbI, XapaKTEPUCTUK U CBOWUCTB CO-
BPEMEHHBIX MUKPOKOHTPOJIEPOB, UX OCHOBHBIX (YHKIIMOHATBHBIX MepUEPUHHBIX
MOJYJIEH C y4ETOM TEHJEHIIUA pa3BUTHSI COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB.

2. Mecro mucunminebl B ctpykrype OOII (0akanaBpuara)

JlaHHast TUCIUTIIIMHA OTHOCUTCS K 00513aTE€IbHOM YacTH, OTHOCSIIIECHCS K TPO-
(dheccHOoHAIbHOMY UKy OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl IMOJTOTOBKU 0a-
KaJIaBpOB 110 npodutro « THTeIeKTyalbHbIE CUCTEMBI YIIPaBICHUS TPAHCIIOPTOMY).
JlucuuriiiHa B3aMMOCBsI3aHa JIOTUYECKHU U COAEPHKATEIILHO-METOIMUECKH CO CIICTY-
IOIIMMHU TUCHUTUIMHAMU U TTpakTukamu OOITI.

— MaremaTnueckuil aHaJIN3,

— ®Dwusuxka.

— Dusnyeckre OCHOBBI AJIEKTPOHUKH.

— IIporpammupoBanue.

— DJIEKTPOHHMKA COBPEMEHHOTO TPAHCIIOPTHOI'O CPEACTBA,;

3. IlepeyeHb MIaHUPYEMBbIX Pe3yJbTATOB 00y4YeHUsl M0 JUCIUILIUHE (MO-
AyJII0), COOTHECEHHbIE C IVIAHUPYEMBIMH pPe3yJIbTATAMH OCBOCHHUsI 00pa30Ba-
TeJIbHOM POrpaMMbl

B pe3ynbpTaTe 0CBOECHMS AMCLMIUIMHBI Y 00yyaromuxcsi GOpMHUPYIOTCS clie-
JyIOIlIMe KOMIIETEHLUHU U JOJKHBI ObITh TOCTUTHYTHI CIEAYIOLIUE PE3YIbTaThl 00Y-
YEeHUs Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIIUN:

B pesyabTarte ocBoe-
HHsA 00pa3oBaTeJIbHON

Kon xomme- Ilepedyens MuIaHNpPyeEMBbIX pPe3yJabTaTOB 00y-
NpOrpamMmMsbl 00y4aro-
TeHIUH . YeHMs M0 JUCIHHUIIHHE
IHiicsA T0JI7KeH 00.71a-
naTh
OIIK-2 CnocoOHOCTBIO HCTIONB- | 3HATH:

30BaTh U alaliTAPOBaTh | - MaTeMaTH4YEeCKHE METOJIbl U CHCTEMBI IPO-
CYILLIECTBYIOIIIME MaTe- IrPaMMHPOBAHUSI MUKPOKOHTPOJIJIEPOB,;
MaTHYECKHE METOJIbI U
CUCTEMBI IPOTPaMMHUPO- | YMeTh:

BaHUs I - HUCHOJb30BaTh M a/IallTUPOBAThH CYIIECTBYIO-

pa3paboTKu U peanusa-
IIUU AJITOPUTMOB peIire-
HUS TIPUKIIATHBIX 32124

[IM€ MaTeMaTH4YE€CKUE METOJIbl U CUCTEMBI MPO-
TPaMMHUPOBAHUS VIS Pa3pabOTKH M peash3aIiuu
AITOPUTMOB pPEIICHUS MIPUKIAIHBIX 331a4;

Biaagern:




- HaBbIKaMU NPUMCHCHHA CICHUAIN3UPOBAH-
HOT'0 IPUKJIaJJHOT'O MPOTPaMMHOT O obecnieucHUs
JJIA HalTMCaHMA KOAa.

OIIK-4 Cr1ocoOHOCTBIO ITOHH- 3HaTh:

MaTh MPUHIUIEI paOOTHl | - MPUHIUIEI PAOOTHI COBPEMEHHBIX MUKPO-
COBPEMEHHBIX HH(POPMa- | KOHTPOJUICPOB M UX MEPUPEPHITHBIX YCTPOKUCTB;
NMOHHBIX TEXHOJIOTHH U

UCTIONIb30BATh UX IS YMeThb:

peleHus - TpeACTaBIATH MHPOpPMALHUIO B TpeOyeMoMm

3a1a4 npodeccuoHanb- | (hopmare ¢ UCIOIb30BaHHEM HHPOPMAIIMOHHBIX,

HOU JEATEIbHOCTH. KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;
Baanern:

- HaBBIKAMU HACTPOMKH paboThl nepudepuii-
HBIX YCTPONCTB MUKPOKOHTPOJIEPOB,;

4. CTpyKTYypa M colepKaHue TUCHUIITUHbI

OOmiast TPyAOEMKOCTh JUCIUIUIMHBI COCTABIISIET O 3a4€THBIX €IUHUII, T.C.
180 akamemuueckux 4acoB (u3 Hux 90 — camocTosTeNbHAs padoTa CTYICHTOB).
CrtpyKTypa U coaepKaHue TUCLUIUIMHBI 10 CPOKaM U BHJaM pabOT NpUBEJECHA B
[Tpunoxenun 1.
YerBepThlii ceMecTp: nekiun — 18 gacos, npaktudeckue 3aHsaTus — 18 gacos, 18
4acoB — JJabopaTopHbIe pabOThI, (POpMa KOHTPOJIST — 3aUET.
IIsaThIii ceMecTp: MpakTHUecKue 3aHATHS — 18 "yacoB, mabopaTopHbie paboThl — 18
4acoB, (popMa KOHTPOJIST — IK3aAMEH.

4.1 Conep:xanue pa3ieoB JUCHUNIUHBI

ApXUTEKTYypa pa COBPEMEHHBIX MUKPOKOHTPOJLIEPOB.

KonourypupoBanue BbIBOJOB IOPTOB BBO/A/BbIBOAA COBPEMEHHBIX MUKPO-
KOHTPOJUIEPOB.

O0paboTka BHEUTHUX MPEPHIBAaHUM U BCTPOECHHBIN KOMIIapaTop COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB.

Amnanoro-mudposoii npeodpazoarens (ALIl) coBpeMeHHBIX MUKPOKOHTPOJLIIE-
pOB.

CUHXpOHHBIC M ACHHXPOHHBIC TAIMEPHI-CYETINKN COBPEMEHHBIX MUKPOKOHTPOJI-

JepOB.



6. Pa6ora c EEPROM-namsThi0, CTOpOXXEBOM TaliMep U PEKUMBI TOHUKEHHOTO

3HCpFOHOTp€6JI€HI/ISI COBPEMCHHBIX MUKPOKOHTPOJLICPOB.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

Metoauka npenoiaBaHus U peajin3alrs KOMIIETEHTHOCTHOTO TOAX0/a B IpoLecce
oOy4eHHMsI PE/INoIaraeT HCIOJb30BaHUE B Mpolecce 00yUeHHUS:

— TPAJIMIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (JIEKIMH, JabopaTOpHbIe PabOTHI
PENPOyKTHBHOTO THIIA, OJTAHKOBOE TECTUPOBAHUE);

— UHHOBAIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUHN (JICKIUH C TPUMEHEHUEM MYJIb-
TUMEJAUINHBIX TEXHOJIOTUH, TECTOBBIX HHTEPAKTUBHBIX 33/IaHHI1) C HOMOIIIbIO CTaIlU-
OHApPHO YCTAHOBJICHHOW MYJIbTUMEININHON CUCTEMBI.

6. OnleHOYHBIE CPeCTBA 1JIsl TEKYIIEr0 KOHTPOJISI yCIeBaeMOCTH, IPoMe-
JKYTOYHOM aTTECTAIHM 0 HTOTaM OCBOEHUsI IUCHHUILIMHBI M y9e0HO-MeTOIH-
YecKoe ofecnevyeHne CaMoCTosITeIbHOI paGoThl CTYJIEHTOB

B mporecce oOydeHuUsT UCIONIB3YIOTCS OLICHOYHBIE CPEJICTBA TEKYIIETO KOH-
TPOJISL YCIIEBAEMOCTH U IPOMEKYTOUHBIX TECTUPOBaHU. OLIEHOUYHBIE CPEACTBA TE-
KYILIETO KOHTPOJISI YCIIEBAEMOCTH BBITIOJHEHBI B BUJI€ MHTEPAKTUBHBIX IMPE3CHTALAN
B KOHIIC Ka)KIOM JICKIIHH.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
00y4aromuxcs mo JMCUMILIHHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIUIT ¢ YKa3aHUEM 3TaNoOB UX GOPMUPOBAHUSA B MPO-
ecce 0OCBOeHHUs 00pa30BaTeJbHOI MPOrpamMMBbl.

B pe3ynbrare ocBOCHUS AUCITUTUTMHBI (MOYJIs1) POPMUPYIOTCS CIEAYIOIINE KOMIIE-
TEHIIUH:

Kon xomme- | B pe3ysbTare ocBoeHHsi 00pa30BaTeIbHONH NPOrpaMMbl 00y4arouuiics
TeHIHH J0JIZKEeH 00J1a1aTh

OIlK-2 CriocoGHOCTHIO UCTIONB30BATh U aIalITHPOBATH CYIIECTBYIOIINE MATEMaTHIECKHE
METO/BI ¥ CHCTEMBI TPOrPAMMHUPOBAHHUS 7151 pa3paObOTKH U peasu3aliiy aJlrOpUT-
MOB pPCHICHUS MMPUKIIAAHBIX 3a/1a4.

OIIK-4 CriocoOHOCTBIO MOHUMATh PUHIMITEL PA0OTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI ¥ MCTIOJIB30BaTh WX JJIsl pElleHHs 3aj1a4 MPodeCCHOHATBHOM Jes-
TEJILHOCTH.

B nporiecce ocBoeHus 00pa3oBaTebHOM MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YHUCJI€ UMX OTIEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCSA MOITAIHO B XOJI€ OCBOEHHUSA



O00y4aroIMMUCS AUCIHUIUIMH (MOAYJIEH ), MPAKTUK B COOTBETCTBUU C YUEOHBIM ILJ1a-
HOM U KaJIeHAapHbIM IpauKoM yueOHOro Impolecca.

6.1.2. Onucanue noka3sarejieid ¥ KpUTepreB OLICHMBAHUSA KOMIIEeTeHIM, op-
MHPYeMBbIX 10 HTOI'aM OCBOCHMS IMCUUILIMHBI (MOAYJIsl), OMUCAHHUE LKA

OLlCHUBaHUI.

[Toxazarenem OlleHMBaHMs KOMIIETEHIMI Ha Pa3IMYHBIX 3Tanax ux GopMUpOBaHUS
SBIIIETCS JOCTUKEHHE O0YyYarOIMMHUCS IUIAHUPYEMBIX PE3YyJbTaTOB O0YUYEHHS IO
JVCLUAIUIAHE.

OIIK-2 CriocoOHOCTH HCIIONIB30BATh U aIalTHPOBAThH CYIIECTBYIOIINE MATEMAaTHYECKHE METO/IbI M CHUCTEMBI
IIPOrpaMMHUPOBAaHUS JUIsl pa3pabOTKU U pealu3alii alrOPUTMOB PELLIEHUS PUKIIATHBIX 3a/1a4.

Kpurepun oneHuBanusi

IToka3aTean
2 3 4 5
3HATH: OOyyaromuiics JeMOH- OO6yuaromuiics ne- OOyuaromuiicsa ne- | OOyuato-
- MaTeMaTu4e- | CTPUPYET MOJTHOE OTCYT- | MOHCTPUPYET HEMON- | MOHCTPUPYET Ya- [IUICS IEMOH-

CKHE METO/bI U
CUCTEMBI IIPO-

CTBHC HMJIM HCAOCTATOY-
HOC COOTBCTCTBHUC CICAY-

HOE COOTBETCTBHE
CHEAYIOLIMX 3HAHUM:

CTHYHOC COOTBCT-
CTBHC CICAYIOIIUX

CTpUpYET HOJ-
HOE COOTBET-

rpaMMHUpOBa- | IOIIMX 3HAHHWW: OCHOB- OCHOBHBIE TTOHSTHUS 3HAHWI: OCHOBHBIE | CTBHE CIIEIyIO-
HHUSA MUKPO- HBIC ITIOHATHUA CXEMOTEX- CXEMOTCXHUKH DJICK- IIOHATHUSA CXEMOTEX- J18850.¢ 3HAHWH:
KOHTPOJUIEPOB; | HUKM MUKPOKOHTPOJUIE- | TPOHHBIX YCTPOMCTB M | HUKH 3JEKTPOHHBIX | OCHOBHBIE I10-
POB ¥ UX IIPOTPAMMHUPO- | cucTeM. JlOIyCKarTCs | YCTPOMCTB U CH- HATHS CXEMO-
BaHUS, 3HAYUTENbHbIE CTEM, HO JIONyCKa- | TEXHUKH DJIeK-
OHII/I6KI/I, IMPOABJIIACTCA | FOTCA HE3HAYUTECIIb- TPOHHBIX
HE/I0CTaTOYHOCTh 3Ha- | Hble OIMOKH, He- YCTPOUCTB U
HUH, 10 PsIly MOKa3a- | TOYHOCTH, 3aTPYI- | CHCTEM, CBO-
Tesied, 0OydJaroluiicss | HeHUs NpH aHaIu- | OOJHO ornepu-
HCTBITHIBAET 3HAYU- THYECKUX OIlepa- pyeT npuobpe-
TEJIbHBIE 3aTPyAHEHHS | LUAX. TEHHBIMH 3Ha-
IIpYU OIIEPUPOBAHUU HUSIMU.
3HAaHUSMHM IIPU UX Te-
peHoce Ha HOBBIE CH-
Tyaluu.
yMeThb: OOyuaromumiicss He ymeer | OOyuatonuiics  ne- | OOyvaromuiics ne- | OOy4aro-
WCIIONB30BaTh | WM B HEIOCTATOYHOM | MOHCTPUPYET HEIOJI- | MOHCTPUPYET  Ya- | IUHCA JAEMOH-
W aJanTupo- | CTENeHH yMEET MCIIOJNb- | HOE COOTBETCTBUE Clle- | CTUYHOE  COOTBET- | CTPUPYET MOJ-
BaTh CyIle- | 30BaTh MPHUKIAJHOE MPO- | AYIOMIMX YMEHUI: HC- | CTBUE CIIEAYIOIINX | HOE COOTBET-
CTBYIOLIME Ma- | FpaMMHOE oOecreueHue | MoJIb30BaTh NPUKIAA- | YMEHHH: HCIONb30- | CTBHUE CIIEIYIO-
TEMATUYCCKUE AJid [OporpaMMHUpPOBaHUsA | HOC IIporpaMMHOC | BaTb IMPUKIAAHOC | IIHUX YMGHHﬁI

METOABI U CH-
CTEMBI

MUKPOKOHTPOJUIEPOB,;

nporpaMMHoe o0ec-
HeYeHne Uil pac-
Yyera MapaMeTpoB H

obecrieyeHue ajs pac-
Yerta mapamMeTpoB U

HCII0JIb30BATh
MIPUKIIAIHOE
IIPOrpaMMHOE




MPOrpaMMHUPO- BBIOOpA YCTPOWCTB | BEIOOpA YCTPOKMCTB | oOecriedeHue
BaHUS IS pas- ANEKTPOHHOTO AIIEKTPOHHOTO Ui pacueTa
paboTKH U pea- 000pyI0BaHUS; 000pyI0BaHHUS; apamMeTpoB H
JIM3aLHAM  aJro- Jlommyckarorcs 3Ha4u- | YMEHUS OCBOCHHI, BEIOOpA
PUTMOB peliie- TeJILHBIE OIINOKH, HO JIOITYCKAIOTCS YCTPOMCTB
HUS  TIPUKJIaJI- MIPOSIBIISICTCS] HEIOCTA- | HE3HAYUTEIHHBIC AIEKTPOHHOTO
HBIX 3a]1a4; TOYHOCTHh YMEHHH, 110 | OIIMOKH, HETOYHO- | 00OpYI0Ba-
pSoy TIOKa3aTeNe, CTH, 3aTpyTHCHUS HUS;
00yJaroNIUICs UCTIBI- | MIPU aHATUTHYECKUX | CBOOOIHO
THIBACT 3HAUYUTENIBHBIE | ONEPAIHsIX, TIepe- OTIepUpPYET
3aTpyIHEHUS TIPU OIe- | HOCE YMEHHUH Ha HO- | MPUOOPETEH-
PUPOBAHUU YMEHUSIMH | BbIC, HECTaHIAPT- HBIMH YMCHHU-
IIPH UX TMIEPEHOCEe Ha HBIC CUTYAIIHH. SIMH, TIPHME-
HOBBIC CUTYAIIUH. HSET UX B CU-
Tyarusx Imo-
BBIIICHHOM
CJI05KHOCTH.
BJIAJIETh: OOyuarommiics He Bia- | OOyuaromuiics  Bna- | OOywaromuiics 4ya- | OOy4ato-
- HaBBIKAMU JCeT WM B HEJAOCTATOY- | ICCT HAaBBIKAMM IPH- | CTHYHO BJIAJICET | LIUiicI B IIOJI-
MIPUMCHCHHUS HOW CTENEeHH BJIAACET | MCHEHHS NPHUKIAI- | HABBIKAMH TPUME- | HOM  00beMe
CHCIHMAIM3UPO- | HABBIKAMHM IPUMEHEHHUS | HOr0  MPOTPAaMMHOIO | HEHHUS MPHUKIIAIHOTO | BIaJCeT HaBbI-

BaHHOTO TIPHU-
KJIQJHOTO IIPO-
IPaMMHOTO
obecrieyeHust
I HAITMCAHUS
KoJa.

MPUKIIAJHOTO IIPOrpaMM-
HOro oOecneueHust Jyis
MOJIETTUPOBAaHUS PabOTHI
MHUKPOKOHTpOJIIEpa B
NEKTPOHHBIX CXEMaX.

obecrieueHus s o/I-
O0opa mapamMeTpoB u
pacuera peXHMOB pa-
OOTBI  DIIEKTPOHHBIX
CXEM B HETIOJTHOM 00b-
eme, JIOTTY CKArOTCSI
3HAYUTEIIbHBIC
OLTMOKH, MPOSBISACTCS
HE0CTaTOYHOCTh BJIa-
JICHUST HABBIKAMU I10
pany MOKa3aTelieu,
OOyyaromuiicss HCIIbI-
TBIBACT 3HAYMTEIIHHBIC
3aTpyAHCHUS MIPH TPH-
MEHCHWH HABBIKOB B
HOBBIX CUTYAIHSIX.

IPOTPaMMHOTO
obecrieueHust st
noabopa mapamer-
pOB U pacyera pe-
JKAMOB paboThI
AJIEKTPOHHBIX CXEM,
HaBBIKH  OCBOCHBI,
HO JIOITYCKaIOTCsI He-
3HAYUTEIbHBIC

OIIMOKH, HETOYHO-
CTH, 3aTpyJHEHUS
MIPU aHAJTUTHYECKUX
orepanusax, Tepe-
HOCE YMEHHUH Ha HO-
Bble, HECTaHAapT-
HbIE CUTYyallUH.

KaMU IIpUMe-
HEHHMsS  IIpH-
KJIQJIHOTO TPO-
PaMMHOI'O
obecrieueHust
s mojxbopa
napaMeTpoB |
pacuera pexu-

MOB  paboThI
3IEKTPOHHBIX
CXEM, CBO-

001HO TpuMe-
HSET TOJyYEeH-
HbIC HaBBIKH B
CUTYaITUsIX TO-
BBILICHHOM
CJI0KHOCTH.




OIIK-4 CriocoOHOCTBIO MOHUMATh IPUHLHUIIEI pA0OTHI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH U UC-
MOJIB30BATh WX ISl pEIICHUS 3a/1a4 MPOPECCHOHATBHON AEITETLHOCTH.

Kpurtepuu onenuBanus

IToka3aTean
2 3 4 5
3HATD: OOyyaromuiics JeMOH- OO6yuaromuiics ne- OOyuaromuiicsa ne- | OOyuato-
- IPUHITATIBI CTPUPYET MOJIHOE OTCYT- | MOHCTPUPYET HEMOJ- | MOHCTPHPYET Ya- [IUICS IEMOH-

paboTHI COBpE-
MEHHBIX MUK-

CTBHC HMJIM HCAOCTATOY-
HOC COOTBCTCTBHUC CICAY-

HOE COOTBETCTBHE
CHEAYIOLIMX 3HAHUM:

CTHYHOC COOTBCT-
CTBHC CICAYIOIIUX

CTpUpYET HOJ-
HOE COOTBET-

POKOHTpOJIIE- | IOUIMX 3HAHHWHA: OCHOB- OCHOBHBIE MTOHSTHUS 3HAHWI: OCHOBHBIE | CTBHE CJIEIYIO-
POB U HX MEpHU- | HbIC IOHATUS CXEMOTEX- | CXeMOTEXHHUKH 3JIEK- | HOHATHUS CXEeMOTeX- | IIMX 3HAHUM:
(bepuitHBIX HUKU MUKPOKOHTPOJUIE- | TPOHHBIX YCTPOMCTB M | HUKHU JIEKTPOHHBIX | OCHOBHBIE I10-
YCTPOMCTB; POB U MX IPOTrPaMMHUpPO- | cucteM. JlomycKarTcs | yCTPOMCTB U CU- HATHS CXEMO-
BaHUA, 3HAYUTCJIBHBIC CTEM, HO JOITyCKa- TCXHUKHU IJICK-
OLIMOKH, MPOSIBIIIETCS | FOTCS HE3HAYUTEIb- | TPOHHBIX
HEJ0CTaTOYHOCTb 3HA- | HbIE OLIMOKH, He- YCTPOWCTB U
HUH, 10 psily 1TOKa3a- | TOUHOCTH, 3aTPYJ- | CUCTEM, CBO-
Tesel, 00ydJarouiicss | HEHUS PH aHAJIH- 0o1HO onepu-
UCTIBITHIBACT 3HAYM- TUYECKUX oIepa- pyet npuobpe-
TCJIBHBIC 3aTPYAHCHUA | OUAX. TCHHBIMU 3HA-
IIPU OTIEPUPOBAHUU HUSMH.
3HaHUAMU IIPU UX TIC-
peHOCe Ha HOBBIE CH-
Tyaluu.
yMeThb: OOyuaromuiics He ymeer | OOydatonuiicas  ne- | OOywaromuiics ne- | O0yyvaro-
MMpeaACTaBIATH HJINn B HGI[OCT&TO‘IHOﬁ MOHCTPUPYET HEIOJ- | MOHCTPHUPYECT qa- MHﬁCﬂ JACMOH-
UHQOPMAIMIO | CTENIEHH YMEET HCIOJb- | HOE COOTBETCTBHUE Clle- | CTHYHOE  COOTBET- | CTPUPYET II0JI-

B TpebyeMoM
dbopmarte ¢ uc-
MOJIb30BaHUEM
nH(pOpMaLMOH-
HBIX, KOMIIbIO-
TEPHBIX U CeTe-
BBIX TEXHOJIO-
TUH;

3

30BaTh MPUKIIAJHOE HPO-
rpaMMHOe oOecredeHue
Ui TIPOTPaMMHUPOBAHMS
MHKPOKOHTPOJIJIEPOB;

OYIOIIUX YMEHHUM: HC-
M0JIb30BaTh MPUKIIAJ-
HOE IIPOrpaMMHOE
oOecrniedyeHue as pac-
4yera MapaMmMeTpoB H
BbIOOpaA YCTPOWCTB
AJEKTPOHHOTO
obopyIoBaHus;
Honyckarorcs 3Haun-
TeJIbHBIEC OIINOKH,
MIPOSABIIAETCS HENOCTA-
TOYHOCTb YMEHUH, IO
psAay NmoKasareneu,
oOyyJaroruiics

CTBUE CIIEAYIOIINX
YMEHHH: HCIOIb30-
BaTh  MPUKJIAJHOE
nporpaMMHoe olec-
Me4YeHue JUIsl  pac-
YyeTa mapaMeTpoB U
BEIOOpa YCTpOICTB
AJIEKTPOHHOTO
o0opyaoBaHus;
YMeHHst 0CBOCHHI,
HO JTOTTYCKArOTCsI
HE3HAYMTEIIbHBIC
OIIIMOKH, HETOUHO-
CTH, 3aTpyTHCHUS

HOE COOTBET-
CTBHE CIICTYIO-
UX YMEHUU:
HCIIOJIE30BAaTh
MIPUKITATHOE
MPOrPaMMHOE
obecrnieucHue
Ui pacdeTa
napameTpoB u
BBIOOpA
YCTPOMCTB
AJIEKTPOHHOTO
obopyoBa-
HUSL;




HUCIIBITHIBACT 3HAYM-

IIprU aHAJTUTUYCCKUX

CBo0OoHO

TEJIbHBIC 3aTPYAHCHUS | ONepaIHsIX, mepe- OTepUpyeT
MIPH OTIEPUPOBAHUHT HOCE YMEHHI Ha HO- | IPUOOpETEeH-
YMEHHUSMHU MPH UX I1e- | BbIC, HECTAHAAPT- HBIMH YMCHHU-
pEHOCE Ha HOBBIC CH- | HBIE CUTYaIlUH. SIMH, TIPUME-
Tyaluu. HSET UX B CH-
Tyanusx Io-
BBIIIICHHOM
CJIO’)KHOCTH.
BJIA/IETh: OOyuarommiics He Bna- | OOyuaromuiics  Bna- | OOywaromuiics ya- | OOy4ato-
- HaBBIKAMH JIeeT WIA B HEJOCTATOY- | IEET HABBIKAMU MpPHU- | CTHYHO BJIAJICCT | IIMICSA B IIOJI-
HACTPOWKM pa- | HOM CTENeHH BIAJCCT | MCHEHUS  NPUKIAJ- | HABBIKAMU [PHUME- | HOM  00beMe
00THI Iepude- | HAaBBIKAMHA TPUMEHEHHS | HOTO  MPOTPAMMHOTO | HEHUS MPHUKIIAJHOTO | BIIAJICET HABBI-

PUMHBIX
YCTPOMCTB
MHUKPO-
KOHTPOJLJIEPOB;

MPUKIIAJHOTO IIPOrpaMM-
HOro oOecneueHust Jyis
MOJIETUPOBAaHUS PabOTHI
MHUKPOKOHTpOJIIEpa B
OJICKTPOHHBIX CXCMaX.

oOecIieueHus JyIs IO JI-
Oopa TMmapaMeTpoB H
pacdera peXKHMOB pa-
OOTBI  BJIEKTPOHHBIX
CXEM B HEITOJHOM 00b-
eMe, JIOTTYCKal0TCA
3HAYNTEILHBIE
OIHUOKH, MPOSBIIAETCS
HEJI0CTATOYHOCTD BJla-
JIeHUS HaBBIKAMH 10
pany MOKa3aTelieu,
OOyyaromuiicss HCIbI-
TBIBAET 3HAYNTEILHBIE
3aTpyIHEHUSs PH MPU-
MEHEHHN HABLIKOB B
HOBBIX CHUTYaIUsIX.

IPOTPaMMHOTO
obecrieueHust s
noabopa Tmapamer-
pOB U pacyera pe-
JKAMOB paboThI
AIIEKTPOHHBIX CXEM,
HaBBIKM ~ OCBOCHBI,
HO JIOITyCKAIOTCS He-
3HAYHUTEIbHBIC

OIINOKH, HETOYHO-
CTH, 3aTpyJHEHUS
IIPU aHAJTUTHYECKUX
orepanusix, Tepe-
HOCE YMEHHUH Ha HO-
Bble, HECTaH/AapT-
HbIE CUTYyallUH.

KaMH TIpUMe-
HEHUSA  TIpH-
KJIQJHOTO TIPO-
PaMMHOTO
obecrnieueHus
Uil mojxoopa
mapamMeTpoB M
pacuera pekH-

MOB  paboThl
AIEKTPOHHBIX
CXEM, CBO-

00JTHO TpUMe-
HSET TOJTyYCH-
HbI€ HABBIKH B
CUTYaIUsAX T10-
BBILICHHOM
CJI0KHOCTH.

[IIxansl OLIEHUBAHUS PE3yIbTATOB IIPOMEKYTOUHOM aTTECTALMU U UX ONMCAHUE:
®opMa NPOMEKYTOYHOM ATTECTALUM: 3a4eT.
[TpomexyTouHast aTTectanus oOydaromuxcs B (opMe 3a4éTa MPOBOJUTCS MO Pe3yJbTaTaM Bbl-
MOJTHEHUS BCEX BUAOB YUeOHON paboOThI, MPEeIyCMOTPEHHBIX YUCOHBIM MJIAHOM IO JaHHOW AMC-
OUIIIAHE, IIPHU 9TOM YUUTBIBAIOTCA PE3YyJIbTAThbl TCKYIICTO KOHTPOJIA YCIIECBAEMOCTU B TCUCHUC CC-
MecTpa. OlLieHKa CTeTIeHH TOCTHKEHUS 00yJaIoNIMUCS TIAHUPYEMBIX Pe3YIbTaTOB 00yUeHUS 110
JUCHUIINIMHE IMPOBOAUTCA MPEIogaBaTcyicM, BEAYIIUM 3aHATUA IO JUCHUIITIMHE METOJOM IJKC-
MEePTHOM OLIEHKH. [ 10 uToram npoMeKyTo4HOM aTTeCTalMu 0 JUCUUILIMHE BBICTABIIIETCS OLIEHKA
«3aYTEHO» WJIN «HE3a4YTCHO».

[IIxana one-
HHUBAaHUA

Onucanue




3autreHo

BrinonHeHs! Bce BUABI yueOHOU paboThl, MPe1yCMOTPEHHbBIE yU€OHBIM ITJIAHOM.
CTyaeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICH-
HBIM B TaOJIMIAaX MOKa3aTelNel, onepupyeT NpuoOpeTeHHbIMU 3HAHUSIMU, YMe-
HUSMH, HAaBBIKAMU, IPUMEHSIET UX B CUTYyaIUsX MOBBIIICHHON clIokHOCTH. [Ipn
STOM MOTYT OBITh JAOIMYIIEHBl HE3HAUNTEIbHbBIE OUTMOKH, HETOUHOCTH, 3aTPYyA-
HEHUS MIPU AHAIUTUYECKUX ONepalnsiX, IEPEHOCe 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHJapTHBIC CUTYyaIUH.

He 3auteno

He BoimonHeH oauH wiu Oosee BUAOB yueOHOH pabOThI, MPEeayCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB MPUBEICHHBIM B TaOIUIAX MMOKA3aTese, JOMyCKalTCs 3Ha-
YUTEIbHBIC OIMIUOKH, MPOSIBIISICTCS OTCYTCTBUE 3HAHHA, YMEHUN, HABBIKOB IO
psAoy IOKa3aTeseil, CTYACHT HMCHBITHIBAECT 3HAUWTEIbHBIE 3aTPYJHEHUs IPHU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MIPU X ITEPEHOCE HA HOBBIE CUTYAIUU.

Dopma npomercymouHou ammecmayuu: IK3ameH.
[TpomesxyTouHas aTTectanus oOydyaromuxcs B popMe 3K3aMeHa IPOBOAUTCS 0 Pe3yJIbTaTaM Bbl-
MIOJTHEHHUSI BCEX BHUJIOB y4eOHOU pabOThI, MPETyCMOTPEHHBIX YUEOHBIM TJIAHOM I10 JTAHHOM JTHC-
LUIUTMHE (MOAYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYLIETr0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENEeHU JOCTHXKEHUS 00ydarolMMUCS IJIaHUPYEMBIX Pe3yJIbTaToOB
00yuyeHMsI IO TUCLMITIMHE (MOJYJII0) IPOBOIUTCS IpenojaBaTeieM, BeAyIUM 3aHATUs 110 JHC-
LUIUIMHE (MOYJII0) METOJIOM SKCIIEPTHOM OoleHKU. [Io uroram nmpoMexyTouHOM aTTecTaluu no
JUCLUIUIMHE (MOJYJIIO) BBICTAaBIIETCS OLEHKA «OTIMYHO», «XOPOILO», «YIOBIECTBOPUTEIHHO
WU «HEYJOBJIETBOPUTEIILHON.,
K mpomexxyTouHO# aTTecTaluu J0MyCKarTCs TOJbKO CTYAE€HTbI, BBIITIOJHHUBILINE BCE BUIbI yueO-
HOU paboTHI, MPeTyCMOTPEHHBIE paboueii MporpaMMoi 1Mo TUCIUILIHHE (BBITOTHIIIN JabopaTop-

HbIE pabOTHI)

IlIkana oue-
HUganus

Onucanue

OT1ian4yHOo

Beinonzens! Bee BUibl yueOHOM paboThl, MpeayCMOTPEHHbIE yUEOHBIM IIJIAHOM.
CTyaeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBE/ICH-
HBIM B Ta0JuIax Mmokasaresei, onepupyer NpuoOpeTeHHbIMU 3HAHUSIMH, YMe-
HUSIMU, HaBbIKaMU, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHOHN cl0KHOCTHU. [Ipn
3TOM MOTYT OBITh JJONYIIEHbI HE3HAYUTEIbHBIE OIIMOKU, HETOUHOCTH, 3aTpy/I-
HEHUS NPU AHATTUTUYECKUX OINEpalUsX, IEPEeHOCe 3HAaHUI U YMEHUI Ha HOBBIE,
HECTAaHJIapPTHbIE CUTYalLUH.

Xopo1o

BrinonHeHs! Bce BUIbI yueOHOU paboThl, TPe1yCMOTPEHHbBIE YUEOHBIM ITJIAHOM.
CTyzaeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEJICH-
HBIM B TaOJIMIaX MOKa3aTelel, onepupyeT NpuoOpeTeHHbIMU 3HAHUSIMU, YMe-
HUSMMU, HaBBIKAMH, IIPUMEHSET UX B CUTYyaLUAX MTOBBIILIEHHOMU CII0OKHOCTH. [Ipn
3TOM MOTYT OBITh JAOIMYIIEHbl HE3HAUNUTEIbHbIE OLTUOKH, HETOYHOCTH, 3aTpyI-
HEHUs IIPU AaHAJIMTUYECKUX OIIEpaLlUsX, [IEPEHOCE 3HAHUN U YMEHUM Ha HOBBIE,
HECTaHJapTHBIC CUTYyAalUH.
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VY nosierBo-
pUTEIBHO

BrinonHeHs! Bce BUABI yueOHOU paboThl, MPe1yCMOTPEHHbBIE yU€OHBIM ITJIAHOM.
CTyIeHT AEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB PUBE/ICH-
HBIM B TaOJIMIAaX MOKa3aTelNel, onepupyeT NpuoOpeTeHHbIMU 3HAHUSIMU, YMe-
HUSMH, HAaBBIKAMH, IPUMEHSIET UX B CUTYyaIUAX MTOBBIIIEHHOU CIIOKHOCTH. [Tpn
9TOM JIOMYCKAIOTCSI 3HAUUTEIbHbIE OIIMOKH, MPOSBISETCS HEIOCTATOYHOCTh
BJIAJICHHS HAaBBIKaMU MO psAy mokazateneil, OOyJyaromuiicss UCIBITHIBACT 3HA-
YUTEJIbHBIC 3aTPYAHEHUS TP IPUMEHEHUN HABBIKOB B HOBBIX CUTYalUsX.

HCy,I[OBJ'IC- YMeHHﬁ, HAaBBIKOB IIPUBCACHHLIM B Ta6J'II/ILIaX HOK&?)&T@J'ICFI, JOITYCKArOTCs 3HaA-
TBOPUTCIILHO | YUTCJIBbHBIC OH_II/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHI/II>'I, YMCHHﬁ, HaBBIKOB II0

He BoimonHeH oauH wiu Oosee BUIOB yueOHOW pabOThI, MPeayCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,

paay HOK&?)&TCJ'ICFI, CTYACHT HCIBITBIBACT 3HAYMTCIBHBIC 3aTPYAHCHHA IIpU
ONCpUPOBAHMHU 3HAHHUAMHA U YMCHUAMMU ITPHU UX IICPCHOCC HAa HOBBIC CUTYAllUU.

7. YueOHO-MeTOAM4YEeCKOE U HH(POPMAIIMOHHOE 00ecIedeHue
TUCIHUANIMHBI

a) OCHOBHas IUTEpaTypa:

1. Caxues, A. M. [HudpoBsie ycTpoiicTBa 1 MUKPOIIPOILIECCOPHI : y4EOHOE M0~

cobue st By30B / A. M. CaxkaeB. — 2-e u3., mepepad. u qom. — Mocksa :
NznarensctBo FOpaiit, 2023. — 139 c. — (Bwicmiee obpazoBanne). — ISBN
978-5-534-10883-5.

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

0) TOMOTHUTENbHAS JIUTEpaATypa:

1. Oroponnuxos, M. H. Mukponporieccopnast Texuuka: BBeqenue B Cortex-

M3: yuebHoe nmocobue s By3oB / M. H. OropogaukoB. — Mocksa : U3na-
TenbcTBO FOpaiit, 2022. — 116 c. — (Boicuiee oOpa3zoBanue). — ISBN 978-
5-534-08420-7.

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

B) IIPOTPaMMHOE 00ECIIEUCHNE U HHTEPHET-PECYPCHI:

1.

2.
3.

Proteus — mporpamma st KOMIBIOTEPHOTO MOJICIIUPOBAHUS SJICKTPOHHBIX
YCTPOMUCTB;

Microchip Studio — cpena pa3paboTku Koaa Uit MUKpOKOHTpoJuiepoB AVR;
DneKTPOHHBIN 00pa30BaTENbHBIN KypC:

https://online.mospolytech.ru/course/view.php?id=10985
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8. MaTtepuajibHO-TEXHUYECKOE o0ecneYeHue U CIUTITHHbI

[IpakTrueckne pabOThI PabOTHI TPOBOIATCS B CHEITUATM3NPOBAHHON Tabopa-
Topun Kadenpsl «JlnHaMuKa, MPOYHOCTh MAITMH U COMPOTHUBIICHUE MAaTEPUATIOB)
(NeB-401), ocHaieHHOW J1Ta00OpaTOPHBIM 000OPYIOBAaHHEM, CTECHIaMHU, KOMIIbIOTE-
pamu ¢ TOCTyNoM Ha KadeapaabHbIi cepBep U B UHTEPHET.

Jlekuu 4yMTaroTcs B crienuanusupoBanHon aymutopun (NeH-304) ocHaineH-
HOW MYJIBTUMEIUIHHBIM TIPOEKTOPOM, SKPAHOM, HOYTOYKOM.
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IIpunoxenue 1

CrpykTypa u conepx’aHue TUCHUILUIMHBI « CXEMOTEXHUKa M0 HApPaBJICHUIO NOAroTOBKH OakanaBpoB 13.03.02 «IIporpammupo-
BaHHE MUKPOKOHTPOJIIIEPOB)

Bupl yaeOHO# paboThI, BKIIFOYAs ca-

Buapl camocTosTenbHON paboThI CTY- Dopmbl
Henenss | MOCTOSTENBHYIO paboOTy CTYJE€HTOB U
Paznen CEMECTp ceMecTpa TPYOEMKOCTb B yacax AACHTOB arrectatit
JI I[I/C| Jlab | CPC | KCP | K.P. | KIIL. | PTP | Pedep. | Kip €] 3
4 cemecTp

1. Apxurektypa saapa coBpe-
MEHHBIX MHUKPOKOHTPOILIE- 4 2 2 4
pOB.
2. KondurypupoBanue BbIBO-
OB TIOPTOB BBOJA/BBIBOJAA 4 4 4 5 14
COBpPEMEHHBIX MUKPO-
KOHTPOJLIIEPOB.
3.006paboTKa BHEIIHUX Tpe-
PBIBaHUN U BCTPOEHHBIN 4 6 6 6 18
KOMIIapaTop COBPEMEHHBIX
MHUKPOKOHTPOJLIIEPOB.
4. Ananoro-uudpoBoii mpe-
obpazosarens (ALIT) cope- 4 6 6 6 18
MEHHBIX MHUKPOKOHTPOJLIIE-
pOB.

Bcero 3a 4 cemectp 18 18 18 54

5 cemectp

5.CHUHXPOHHBIE U ACUHXPOH-
HbIE TaMEPBI-CYETYUKH CO- 5 8 10 18

BPEMCHHBIX MUKPOKOHTPOJI-

JIepOB.
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6.Pa6ora c EEPROM-mawmsi-
ThI0, CTOPOKEBOM TaliMep U

PEKUMBI HOHUKEHHOTO 5 10 3 18
SHEPronoTpedIeH s COBpe-
MEHHBIX MUKPOKOHTPOJLJIE-
POB.
Bcero 3a 5 cemectp
Bcero 4acoB mo JUCIHUILIHHE 18 36 36 90
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[Ipunoxenue 2
BOIIPOCHI DK3AMEHA

4 u 5 cemecTpbl

1 [Tepudepuitnbie ycrpoiicTBa MukpokoHTposuiepoB AVR cemerictBa Mega.
2 ApxuTekTypa sanpa MUKpokoHTposuiepoB AVR cemelictBa Mega.
3 [Tamars mporpamm MukpokoHTposuiepoB AVR cemelictBa Mega.
4 Cratnueckoe O3Y mukpokoHTpoimiepoB AVR cemeiictBa Mega.
S. Peructpsr ob1iero HaznaueHuss MUKpOKOHTposiepoB AVR cemeiicTBa
Mega.

6. Peructpb! BBoga/BeIBO1a MUKpOKOHTpOIUIEpOoB AVR cemetictBa Mega.

7. Cnoco0bl afpecanuy NaMsTH TaHHBIX MUKPOKOHTpoJiepoB AVR cemeit-
cTtBa Mega.

8. DHeproHe3aBucruMas namsTh JanHbIXx EEPROM mukpoxontposiepo AVR
ceMmencrBa Mega.

Q. Peructp cocrostnust SREG mukpoxontposiepoB AVR cemeiictBa Mega.

10.  Cuerunk kKoMaHJ MUKpOKOHTposuiepoB AVR cemeiicTBa Mega.

11.  ®yHxuuMoHHMpOBaHME KOHBeHepa 00pabOTKU KOMaH MUKPOKOHTPOJIEPOB
AVR cewmeiicTBa Mega.

12. KomaHzp! ycioBHOTO 1 6€3yCIOBHOIO MEPEX0/1a MUKPOKOHTpoJuiepoB AVR
ceMmeincrea Mega.

13.  Komanzs! BbI30Ba MOAIporpaMmM MUKpOKOHTposuiepoB AVR cemelicTBa
Mega.

14.  Crek mukpoxoHTposuiepoB AVR cemeiictBa Mega.

15. TakrtoBblil renepaTop st MUKpokoHTposiepoB AVR cemelictBa Mega.

16. OGpaboTka npepsiBannii MUKpOoKOHTpoJuiepoB AVR cemeiictBa Mega ot
BHYTPEHHUX MEepUPEPUITHBIX YCTPONCTB.

17. OO6paboTka BHEIIHUX MpephIBaHUN MUKPOKOHTposuiepoB AVR cemeiicTBa
Mega.

18. KoudurypupoBanue BHIBOJOB MOPTOB BBOIA/BBIBO/Ia MUKPOKOHTPOJIJIEPOB
AVR cewmeiicTBa Mega.

19. KoudurypanuoHHble SSYEHKH MUKPOKOHTPOJIIEPOB.

20. Pabota c mopramu BBOJia/BbIBOZIa MUKpPOKOHTposuiepa AVR.

21.  AmnamoroBo-1upoBoii mpeodpazoBaresib MUKpOKOHTpoJiepa AVR.

22. lloakmroueHHE THKOUCTUKA K MUKPOKOHTpoUiepy. OmnpeaesieHue MoJI0KEHUS
PYYKH JKOUCTHKA.

23. Uudpo-ananorossiii mpeoOpazoBarens Tuna R2R. @opmupoBanue aHaaoro-
BBIX CUTHAJIOB.

24.  VYupasnenue XK-nucnneem LCD-1602.

25. YmpaBneHue CerMeHTHbIM UHIUKATOPOM. CTaTUYECKUN METO/I.

26. YmpaBneHue CErMEHTHBIM MHIUKATOPOM. JIMHAMUYECKUN METOI.

27. TlogxmroueHre TaKTOBBIX KHOTIOK K MUKPOKOHTpoJuiepy. [IporpaMMHbIii 1
anmapaTHbIid crioco0 60pKOBI ¢ "npede3rom" KOHTAKTOB.

28.  AHaOroBbIM KOMIIapaTop MUKpOKOHTposuiepa AVR.
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29. Amnanoropo-un¢poBoil mpeoOpazoBaTeb MUKpOKOHTposuiepa AVR.

30. 8-OuTHBIN CUHXPOHHBIN CYETUNK MUKPOKOHTpoJiepa AVR.

31. 16-OWTHBIN CHHXPOHHBIN CUETYHK MUKPOKOHTposuiepa AVR.

32. 8-OuTHBIN aCHHXPOHHBIN CYETYNK MUKPOKOHTpoIuiepa AVR.

33. Buemnwue npepbiBaHus MUKpOKOHTposuiepa AVR.

34. H3mepeHue 4yaCTOTHI BpAIIeHHS BaJia JIEKTPOBUTATENS C IIOMOIIBIO TaiiMe-
poB MK.

35. IloakiroueHre TaKTOBBIX KHOMOK K MUKPOKOHTpoJsuiepy. [IporpaMMHbIii 1
anmapaTHbId crtocod 00prOBI ¢ "apede3romM" KOHTAKTOB.

36. IlogkiroueHue HKOWCTHKA K MUKPOKOHTposuiepy. OnpeeneHue mojaoKeHus
PYUYKH JIPKONCTHKA.

37. IlogkmroueHue KHOMOK K BcTpoeHHOMY ALIIT MukpokoHTposiepa ¢ HCHOIb-
30BaHMEM BECOBBIX Pe3UCTOPOB. OnpeiesieHne HaxaTusl KHOIKH.

38. Ilogxmrouenue gatumka Temmnepatypsl LM335 mukpokonTposuiepa. Onpene-
JICHUE TEMIIEPATYPHI IO YPOBHIO HAIIPSKEHUS Ha TaTIHKE.

39. MUMsmepenue Toka ¢ momotibio ALIT MUKpOKOHTpOJIIEpa MTPH UCTIOIB30Ba-
HUU IIYHTHPYIOIIETO PE3UCTOPA.

40. TloxpxiroueHue K MUKPOKOHTPOJUIEPY OJHOBPEMEHHO HE MEHEE IBYX aHaJIO-
TOBBIX JAaTYUKOB. OmpeeseHre Mmoka3aHuii Kaxxaoro.

41. PexuMbl MOHWKEHHOTO YHEPTOMOTPEOICHUS MUKPOKOHTPOJIEPOB.

42. CTopoxeBoil TaliMep MUKPOKOHTPOJIIEPA.

43. CmnocoObl cOpoca MUKPOKOHTPOJIIEPA.

44. DOmueprounesasucumas EEPROM namsiTe MUKpOKOHTpOJUIEpA.

45. 3anuchk u yrenue naHHbIX B EEPROM namsate MUKpOKOHTpOJLIEpA.

46. Iludpo-ananorossiii mpeodpazoparens Tuna R2R. dopmupoBanue anamnoro-
BBIX CUTHAJIOB.

47. VI3smepeHue HaIpaBJICHUS BPAIICHUSI, YACTOTHI BPAIICHHS U YTJIa TOBOPOTA
BaJjia SJICKTPOABUTATENS C TOMOIIBIO0 SHKOAEPA, MOAKIIOYEHHOTO K MUKPO-
KOHTPOJLIEPY.

48. VYmpaBieHue cepBoABUTaTeiIeM OT 16-OMTHOTO CHHXPOHHOTO CYETUYMKA MUK-
pokoHTposiepa AVR.

49. Paborta ¢ yabpTpa3ByKOBBIM JATYHKOM PACCTOSHUS C TTIOMOIIBIO 16-OMTHOTO
CHHXPOHHOTO CYETYMKA MUKpPOKOHTpoJuiepa AVR.

50. CraTudeckuii 1 TMHAMUYECKUN METOJ YIIPABJICHUS CETMEHTHBIM WHIUKATO-
pOM.
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