MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 12.03.04 buorexunyeckue cucreMbl M TEXHOJIOTHH
HaumenoBanue o0pa3zoBare/ibHOM NporpaMmbl: buorexnuyeckue U MeIMIUHCKHE aNMAPAThI U CHCTEMBI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
NUPPOBAS U MUKPOIIPOLECCOPHAS TEXHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

7 cemecTp - 16 4acos;

HpaKTuquKne 3aHATHA

7 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
IIporpammupoBanue (kom1)

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu LLIyKWH A.B.
IIpenogasarenn T S— R191e9d66-ShchukinAvV-13Mh24a1 A.B. lllykun
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K
PykoBogutens manene YKuxapesa I B.
00pa3oBaTeILHOM MPOrpaMMbI Waewmagukaop___RdD27a508-ZhikharevaGV-97chise I'.B. XKuxapesa

3aBeyIOIIMI BBITYCKAIOIICH
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MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Lanumosa E.B.

WaenTndukatop

Rf4bb1f0c-ShalimovaYV-f267ebd§

E.B. Ilanumosa




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Heab ocBoeHHs] MTUCHHMNJIMHBI: L[elb OCBOEHUS AMCIUIUIMHBI COCTOMT B HM3YYCHHUH 0a30BBIX
MPHUHIIMIIOB TOCTPOCHHS IU(PPOBBIX YCTPOUCTB, ApPXUTEKTYp MPOIECCOPOB U MHKPOKOHTPOJUIEPOB;
OCHOBHBIX XapaKTCPUCTUK IUPPOBBIX YCTPOUCTB; OCOOCHHOCTEW MPOCKTHPOBAHMUS MPOTPAMM JIJIst
YCTPOMCTB IU(POBOH 0OpaOOTKH CUTHAJIOB C KCIIOJIb30BAHHEM SI3BIKOB MPOTPAMMHPOBAHHS HU3KOTO
YPOBHSL..
3agauu AUCHUILIMHBI
- U3y4eHue 0a30BbIX MIPUHITUIIOB TOCTPOCHUS ITUPPOBBIX YCTPOUCTB;
- U3y4eHHe 0COOCHHOCTEH pealin3aluy apXUTEKTYp MPOLECCOPOB U MUKPOKOHTPOJLIEPOB;
- IpUOOPETEHNE HABBIKOB MTPOSKTHUPOBAHUS IPOTpaMM B criennain3upoBanHbix CATIP st
yCTpoicTB U(ppoBoii 06pabOTKM CUTHATIOB HA OCHOBE MUKPOKOHTPOJLICPOB;
- TOCTPOCHKE BBIYUCIUTEIBHBIX aJITOPUTMOB ISl pelieHus 3a1a4 GopMUpoBaHUs U 00pabOTKU
CUTHAJIOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHnoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIEeTeHIIHH AHIAKATOPA I0CTHIKEHHS
KOMIEeTeHIIHH
[IK-2 CnocobHoCTh N-1nk-2 AHanu3upyer SHaTb.
y4acTBOBATh B JIaHHBIE JIJIs pacyeTa u - 0COOCHHOCTH Pa3pabOTKH alropHTMOB
IIPOEKTUPOBAHUHU IIPOCKTUPOBAHUS Y3JI0B A4 IIPOrpaMM Ha OCHOBE
OMOTEXHUYECKUX CUCTEM OMOTEXHUYECKUX CUCTEM MHUKPOKOHTPOJUICPOB Ha A3BIKAX
MPOrPaMMHUPOBAHUS HU3KOTO YPOBHS
(Accembuiep u ap.).
YMETh:

- BBIIIOJIHATH OCHOBHBIC apI/Iq)MeTI/I‘leCKI/Ie
H JIOTUYCCKHUE OnI€palvr B Pa3JIMYHBIX
CUCTEMaxX CUUCIICHUS, IPUMCHACMBIX B
MHKPOIPOLCCCOPHBIX CUCTCMAX.

[K-2 Cnoco6HOCTB NJI-2nix-2 Pa3pabatsiBaer SHaTb.

y4acTBOBaTh B (byHKLIHMOHATIbHBIE U - IPUHIINIIBI OPraHU3alliK 1

IIPOEKTUPOBAHUHU CTPYKTYPHBIE CXEMBI (YHKIHOHUPOBAHHUS IH(DPOBHIX

OMOTEXHUUYECKUX CHCTEM OMOTEXHUYECKUX CHCTEM B YCTPOHCTB, MUKPOIIPOLIECCOPOB,
COOTBETCTBUU C TeXHUYeCKuMu | MUKPOKOHTPOIICPOB U
TpeGOBAHHAMH C MUKporiporieccopHbix cucteM (MIIC),
HCIIOTBE30BAHIEM dbopMat acceMOIepHOI KOMaHIbI
TEOPETHIECKHX METOIO0B H MK(MII), oco6enHocTH paboThI ¢
IPOrPAMMHbIX CPEICTB cuctemoit komana MK(MII).
MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS YMCTb.

- IPOBOJUTH MPOECKTUPOBAHUE U OTIIAJKY
MpOrpaMM Ha OCHOBE MepuepHITHBIX
ycTpoiictB MK, ¢ ncnosp3oBanrueM
SI3BIKOB MTPOTPAMMHUPOBAHUSI HU3KOTO
ypoBHsI (AccemOiep u Jip.) B CICIIHATBHBIX
CAIIP;

- IPOBOJUTH MMPOEKTUPOBAHUE U NTPOBEPKY
paboThI MPOrpaMM Ha OCHOBE
MocJieIoBaTeNbHBIX HHTEPPEiicoB 0OMeHa
nanaeiMu MK (MI1) ¢ ncnonszoBanuem
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa n HaumMeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CHELMaIU3UPOBAHHBIX allllapaTHbIX U
IIPOrPaMMHBIX CPEJICTB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHANbHOW 00pa3oBaTeNbHON MpOrpaMMe
buorexHnyeckue U MeauuuHCKUE anmapatel U cuctemsl (nanee — OIIOII), HampaBieHusl MOATOTOBKH
12.03.04 buoTexHWYECKHE CHCTEMBI M TEXHOJIOTHH, YPOBEHb OOpa30OBaHUs: BBICIIEEC OOpa3oOBaHUE -

OakanaBpuar.

Tp660BaHI/I5I K BXOIHBIM 3HAaHUAM U YMCHUAM:

- 3HaTb OCHOBEI TCOPHHU U O6pa6OTKI/I JUCKPETHBIX CUTHAJIOB

- 3HATh MPUHIMIIBI JCHCTBUS U (PPOBBIX JTOTUYECKUX YCTPOUCTB
- 3HaTb OCHOBBI TEOPUH ITOCTPOECHHUS aJITOPUTMOB;
- YMETh TPOBOJHUTH JOTMYECKH CHUHTE3 HU(POBBIX YCTPOUCTB C 3aJaHHBIMH ITapaMeTpaMu
- YMETh NPOBOJUTH aHAIN3 (YHKIIMOHUPOBAHUS LIU(POBBIX YCTPOMCTB

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 22 7 4 4 4 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmpoio:
UPPOBBIX 3amura 1aboparopHoii padboTsl Nel.
yCTpoicTBax, (opMaThl IToBTOpeHue maTepuana o paszaeny "Oouue
MpeCTaBICHUS YHCEIl B MPUHLIUIIBI TOCTPOEHHSI MUKPOIIPOIIECCOPHBIX
dpoBBIX cucreM. OCOOEHHOCTH apXUTEKTYPhI
yCTpOHCTBaX. MHKPOKOHTPOJIIEPOB U MUKPOIPOLIECCOPOB.
Onepauuu Haj OCHOBBI IPOEKTUPOBAHUSL YCTPOHCTB Ha §-MU
YHCIIAMH B Pa3INIHBIX Pa3psAAHBIX MUKPOKOHTPOJUIEPAX, OPTraHN3aIHs
CHCTeMax CUHCIICHUS IIMKJIOB U 00pabOTKa MacCHBOB JTaHHBIX"
1.1 OO1mpe cBeeHus O 11 2 2 2 - - - - - 5 - Tloozomosxa Kk KOHmMPOIbHOU pabome:
UPPOBBIX [oBTOpenue maTepuana mo pasaeny "Oo0mue
ycTpoicTBax, popmar CBeJIeHMs 0 IM(PPOBBIX YCTpOICTBaX, popmar
MIPECTaBICHUS YHCEIl B NPE/ICTAaBICHUS YKCell B IU(PPOBBIX
U(PPOBBIX ycrpoiictBax. IIpencrasnenue yncen B
YCTpOMCTBAX. UPPOBBIX ycTpoicTBax. Onepaluu Hal
1.2 Omneparnuu Haj 11 2 2 2 - - - - - 5 - YHUCIIaMU B PA3JIMIHBIX CUCTEMAaX CUUCIEHUS."

YunucjiaMu B pa3JIMIHbIX
CHCTEMAaX CUMCJIICHUA

110020mogKa K NpaKmuuecKum 3aHAMuaM:
Tema npakrtudyeckoro 3aHsaTHst Nel - OcHOBBI
BBIYHCIIATEILHON apU(PMETHKH.
Apundmernueckre 1 JIOTHYECKHE ONepanny ¢
YHUCIAMHU B PA3IIMUHBIX CUCTEMAaX CUHUCIICHUS.
Onepanuu HaJl 9yiciIaMu B hopmare ¢
¢uKcupoBaHHOH TouKOl. MacirabupoBaHue
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaa o paszeiny
"O6mue cBegeHus 0 IMU(POBBIX yCTPOHCTBRAX,
(opmar npeACcTaBICHUS YUCel B TH(POBBIX
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ycrpoiicTBax. [Ipencrasienue uncen B
dpoBeIX ycTpoiicTBax. Onepanun Haj
YHCJIAMH B Pa3IMYHBIX CHCTEMaX CUUCICHHU."
I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Tema nmpaktudeckoro 3aaatus Ne2 - Omepannu
HaJI YMCIaMU B (popMaTe ¢ TUIaBaromIel TOUKOM.
Ocob6ennoctu pabots! ¢ yuciaamu B MIT (MK),
HCTIONIB30BaHME OIEPALlUil CABUTA, OTIEPALIIH
HaJl YUCIIaMH B IBOMYHO-JICCATHIHOM KOJIE.
Iloozomogka k 1abopamopmnoit padome: Tema
naboparopHoii padotsr Nel - CtpykTypa
MukpokoHTposuiepa PIC18F2520. Ocobennoct
NporpaMMHpoBaHus U oTianku. OTinanka
IIPOCTEHIINX TPOrpaMM Ha si3blke AcceMOiep
Ha OCHOBE IPUMEPOB. /(7151 BBINOIHEHUS
nmabopaTopHO pabOTH CTYJCHTY HEOOXOAUMO
MIPeABAPUTEIHHO N3YyIUTh MaTepHaN IO TEME
71ab0paTOpHON pabOoTHI, BBEITIOJIHUTE 3aJaHHUS 110
MOZITOTOBKE K BBIMIOJIHEHUIO Ta00PaTOPHON
paboTHI, OTBETHTH HAa KOHTPOJIEHBIE BOTIPOCHI.
JlabopaTopHas paboTa BEIIIOTHAETCS HA
KOMITbtoTepe ¢ ucnonb3oBanueM CAIIP
MPLAB.

CoBpeMeHHbIe
MHUKPOKOHTPOJLIEPHI U
MHKPOIPOIIECCOPBI,
0COOEHHOCTH
APXUTEKTYPHI U
POrpaMMUPOBAHUSI

22

10

2.1

[TprHIMTBI TOCTPOCHUS
COBPEMEHHBIX
MHUKPOKOHTDPOJUIEPOB U
MUKpPOIPOIIECCOPOB

11

2.2

OcobennocT
APXUTEKTYPHI U
NIPOTPaMMHPOBAHHUSA
MIT,MK

11

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
3amura 1abopaTopHoii paboTsl Ne2.
IToBTOpEeHue MaTepuana no pasaeny
"MUKpPOIPOLIECCOPBI 1 MUKPOKOHTPOJIIIEPHI,
0COOCHHOCTH apXUTEKTYPHI U
mporpaMMupoBaHus. Pa3paboTka alropuTMoB 1
MIPOSKTHPOBAHUE MPOTPAMM Ha SA3BIKE
Accembep. Opranusanus 0OMeHa JaHHBIMU.
OcHOBBI KOHPUTYpUPOBaHUS HU(PPOBBIX
YCTPOUCTB U MUKPOKOHTPOJLIEPOB"
Iloozomoexa k nabopamopnoi pabome: Tema
nabopaTopHoit paboTer Ne2 - [Iporpammuas
HacTpolka pexxuMoB pabote MK.
[IpoexTrpoBaHue anropuTMOB IH(PPOBOI
00pabOTKM CHTHANIOB, OTIaIKa IPOTPaMM IO
00paboTKe MaCCUBOB JTaHHBIX. J{jst




BBITIOJTHEHUS JTA0OPaTOPHOIT pabOTHI CTYJCHTY
HEO0OXO0/IMMO TIPEBAPUTENHLHO U3YIUTh
Marepuall 1o TeMe J:abopaTopHoii paboThl,
BBITIOJTHUTD 33JaHUS IO TIOATOTOBKE K
BEITIOJTHEHHIO J1Ta00paTOpHOU pabOThI, OTBETHTH
Ha KOHTPOJIbHBIE BOTIpocH. JlabopaTopHas
paboTa BEITOMHAETCS Ha KOMIIBIOTEPE C
ucnonb3oBannem CAITP MPLAB.
Ilod2zomoeka domauinezo 3adanusn:
ITonroToBKa AOMAIIHETO 3aJaHUS HallpaBJeHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaeTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"OO1ye MPUHIKIBI TOCTPOCHUS
MUKPOIIPOIIECCOPHBIX chcTeM. OcOOEHHOCTH
APXUTEKTYPHl MUKPOKOHTPOJIICPOB H
MHUKpomporeccopoB. OCHOBBI IPOCKTUPOBAHUS
YCTPOUCTB Ha 8-MU pa3psIHbIX
MHUKPOKOHTPOJIIEPaX, OPTaHU3aIHS IUKIOB 1
00paboTKa MacCHBOB JTaHHBIX'" MaTepUaIy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEH U TTIOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOAUTCS IO
NPE/ICTaBICHHBIM ITUCbBMEHHBIM paboTam.
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Tema npaktrdyeckoro 3aHsaTHs No2
(mponomkenne) - Onepanuu HaJl YUCIIAMH B
(dopmare ¢ miaBaromieit Toukoir. OcobeHHOCTH
pa6otsl ¢ unctamu B MIT (MK), ucnonp3oBanne
orepanuii CIBUTA, ONICPAIlH Ha/l YHCITaMHU B
JIBOUYHO-/IECSITHIHOM KOJIE.

Iloozomoexa kK npakmuuecKum 3aHAMUAM:
Tema npaktrdeckoro 3aHsaTus No3 - [TpuHImIbI
mpoekTupoBaHus cucteM Ha 6aze MII (MK).
N3yueHue cuctemMbl KOMaH]
MHKPOKOHTpOJIIepa, paboTa ¢ MacCHBaMHU
maHaelx B O3Y

Camocmoamenvroe usyyenue

meopemuueckKkozo mamepuaia. I/I3yquHe
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"OOmye MPUHIKIBI TOCTPOCHUS
MUKPOITPOLIECCOPHBIX crcTeM. OcOOEHHOCTH
APXHUTEKTYpPBl MUKPOKOHTPOJUICPOB U
MHKpoIponeccopoB. OCHOBEI IPOESKTHPOBAHUS
YCTPOMICTB Ha §-MH pa3psiAHbIX
MHUKPOKOHTPOJIIEPAX, OPTaHN3aIHs [IUKIIOB U
00paboTKa MacCHBOB JaHHBIX"

Muxkponpoueccopsl 1
MHUKPOKOHTPOJLIEPHI,
0COOEHHOCTH
ApXUTEKTYPHI U
NIPOTPpaMMHUPOBAHHS.
PaspaboTka
AJTOPUTMOB U
MPOEKTUPOBAHHE
MPOrpamMM Ha sI3bIKe
Accembiep.
Opraunusanust ooMeHa
nanHbIMA. OCHOBBI
KOH(UTYpUPOBAHHS
IU(PPOBBIX YCTPOHCTB U
MHKPOKOHTPOJLIEPOB.

24

12

3.1

Muxkponpoueccopsl 1
MHUKPOKOHTPOJIIEPHI,
0COOEHHOCTH
aApXHUTEKTYPHl U
KOH(QUTypHpOBaHUS

13

3.2

[epucdepuiinsie
yCTpoiicTBa
MHUKPOKOHTPOJUIEPOB 1
MHKPOIIPOIIECCOPOB,
0COOEHHOCTH
KOH(UTYpUPOBAHHS

11

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura mabopatopHOit paboTsr Ne3.
IToBTOpEeHue maTepuana no pasaeny
"ITpumenenne nepudepuiiHpIX 1
BCIIOMOTATEIbHBIX HHTETPAIbHBIX YCTPOUCTB,
npuMensieMbix npu nocrpoeHur MIIC. OcHOBBI
paboThl ¢ nepudepruitHEIMU yCTpOIiCTBAMU.
[MonsiTue n 06paboTKa MpephIBaHUi B
MHUKPOKOHTpOJUIEpax. [Ipon3BOUTEIEHOCTD U
OpIcTponeiicTBHE U(POBBIX YCTPONUCTB,
OpraHM3aIys 1 0COOEHHOCTH apXUTEKTYpHI"
Ilodzomoexa k nabopamopuoit padome: Tema
nabopaTtopHOit paboTer Ne3 - [IpoekTupoBaHUe
1 OTJIaJIKa MPOrpaMM BBOJA-BbIBOJA TAHHBIX C
HCTIONB30BaHUEM TOCIIEIOBATEIEHOTO
uHTepdeiica

110020mogKa K NpaKmuuecKum 3auAMuam:
Tema npaktudeckoro 3ausaTus No5 - [Tonsitue
koHpurypuposanus MII (MK). Hacrpoiika
ocumusiTopa. OpraHu3anys NUKIOB U
3anepxkek padborer MIT (MK)

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
Tema npakruyeckoro 3ausaTus Ne4 - Uzyuenue
CUCTEMBI KOMaH]] MUKPOKOHTpOJLIEpa
(mpoomxenne). OcoGeHHOCTH Pa3padOTKH
anroputMoB nporpamm aist MIT (MK). Pabora ¢
MIOpPTaMHy BBOJa-BBIBOJIA

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraa Mo pasiery
"MUKpPOTPOLIECCOPHI I MUKPOKOHTPOJIIIEPHI,

8




0COOCHHOCTH apXUTEKTYPHI H
nporpamMmupoBanus. PaspaboTka aaroputMoB u
MPOEKTUPOBAHKE IIPOrPaMM Ha SI3bIKE
Accembnep. Opraauszanus oOMeHa JaHHBIMH.
OCHOBBI KOHQHUTYpUPOBaHUS I (PPOBHIX
YCTPOUCTB U MUKPOKOHTPOJIIEPOB"
Ilod2zomoeka domauinezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomaiHee 3agaHue
BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"MHUKpOIpOLIeCCOPBI U MUKPOKOHTPOJIIIEPH,
0COOCHHOCTH apXUTEKTYPHI U
nporpammupoBanus. Pa3zpaboTka aaroputMoB u
MPOEKTUPOBAHKE TIPOTPAMM Ha SI3bIKE
Accembnep. Opranuzanust oOMeHa JTaHHBIMH.
OcHOBBI KOH(PHUTYpHUPOBAHUS U(PPOBBIX
YCTPOICTB U MUKPOKOHTPOJIIIEPOB" MaTepHamy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHH OXO0OHBIX 3ananuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOIUTCS IO
NPE/ICTABJICHHBIM TUCbBMEHHBIM padoTaMm.

IIpumenenue
nepudepuitHbIX 1
BCIIOMOTATEIbHBIX

MHTETPaJbHBIX
yctpoiicte B MIIC

22

10

4.1

IIpumenenue
TIOCIIE/I0BATENLHBIX U
TIapauIebHBIX
unredetico B MIIC.

11

4.2

Bunpr namsTu,
WCIOJIb3YEMBIE B
IUPPOBBIX CUCTEMAX.

11

110020mogKa K NpaKmuuecKum 3auAMuam:
Tema nmpaktudeckoro 3aHatus Ne8 - M3yuenue
0cobeHHOCTe KOHPUTYpHPOBAHUS
neprdepriHbBIX MUKPOKOHTpOJUIEpa JUIsl 3a/1a4
mUPpoBOil 0OpPaOOTKN CUTHATIOB

Ilodzomoexa k nabopamopuoit padome: Tema
nabopaTopHOi paboTer Ne4 - [IpoekTupoBaHUEe
1 OTJIaJIKa IIPOTPaMM C MCIOJIE30BaHUEM
IpepbIBaHUH OT nepudepuiHbIX ycTpoiicTB MK
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyaenue
JIOMOJTHUTENBHOTO MaTepHaa o pas3zeiny
"ITpumeHenne nepudepuiHbIX 1
BCIIOMOTATEIbHBIX HHTETPAIBHBIX YCTPOUCTB,
npuMensieMbix npu moctpoeHun MIIC. OcHOBEI
paboTsl ¢ nepudepuitHBIME yCTPOHCTBAMH.
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[MonsiTre n 06paboTKa MpepbIBaHU B
MUKPOKOHTpoOJIepax”

Iloozomogka domauinezo 3adanun:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"[IpumeHenne nepudepuitHbIX 1
BCIIOMOTATEIbHBIX HHTETPATIbHBIX YCTPOKCTB,
npuMensieMbix npu nocrpoeHur MIIC. OcHoOBBI
paboThl ¢ nepudepruitHEIMU yCTpOIiCTBAMU.
[MonsiTue n 06paboTKa MpepbIBaHuU B
MUKpPOKOHTpoOJUIepax" MaTepuay.
JIONONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JUTEPATypy U pa3o0paTs IpuUMepH
BBITIOJTHEHHS OXOOHBIX 3ananui. [IpoBepka
JIOMAITHETo 3aJaHus TPOBOJMUTCS MO
MIPE/ACTABICHHBIM ITUCEMEHHBIM paboTaMm.
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura tabopatopHoit paboTer Ned.
IToBTOpEHNEe MaTepuana Mo pasaety
"[IpumeneHne nepuepuitHbIX U
BCIIOMOTATENbHBIX HHTETPAIbHBIX YCTPOUCTB,
npuMeHsieMbix npu noctpoeHur MIIC. OcHOBEI
paboThbl ¢ nepudepruitHBIMU yCTpOICTBAMY.
[MonsiTue n 006paboTKa MpepbIBaHuUil B
MHUKPOKOHTpoJUIEepax. [Ipon3BOUTEIEHOCTD U
ObIcTponeiicTBHE U(POBBIX YCTPONUCTB,
OpraHM3aIysl U 0COOEHHOCTH apXUTEKTYpHI"
I1o020mogKa K npaKmu4eckum 3auAmuim:
Tema npaktudyeckoro 3ausaTus Ne6 - Uzyuenue
neprQepuifHbIX YCTPOICTB Ha IpHUMeEpe
Taitmepa. Opraamszanus 3aaepxek B MII (MK)
Ha OCHOBE Taiimepa. OpraHu3aIys MpepsIBaHUH
B MII (MK)

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
Tema npakrudyeckoro 3ansaTus Ne7 - 3yuenue
MOCTIeI0BAaTENbHBIX HHTEP(heiicoB oOMeHa
JaHHBIMU Ha nipumepe unrepgeiica UART.
Oco0eHHOCTH KOH(PUTYPUPOBAHUS M HACTPOHKH
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3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 16 - - - - 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 16 16 - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenust 0 uudposvix ycmpoucmeax, hopmamovl NPeoCcmasieHus yucell 8 yuhposvix
yempoucmeax. Onepauuu Hao YUCIAMU 8 PAZIUYHBIX CUCTNEMAX CUUCTICHUSL

1.1. Ob6ume cBeaeHus 0 HUPPOBBIX YCTPOHUCTBAX, POPMAT MPEACTABICHHUS YUCE B IIM(PPOBHIX
YCTpOMCTBAX.

Muxponporec-copabie cuctembl (MIIC) ocHoBHbie moHsTHA. Knaccudukanumss mudpoBbIX
yctporictB (I1Y). Ilonstue cucremsl cuuciaeHus. OOpMbl MPEICTABICHUS YHCEN B LHUQPPOBBIX
cucremax (IIC): ¢ ¢pukcupoBaHHON W C TUIABAIOIICH TOYKOW, MPEICTABICHUE IENBIX U JIPOOHBIX
yucen. [lorpemnoctu mnpeacrapinenus uncel B OBM. OCHOBBI BBIYMCIHMTEIBHONW apuU(METHUKH.
Omnepanuu Haj YucIaMy ¢ PUKCUPOBAHHOW TOUYKOM. .

1.2. Onepauuu Haa YKCIaMH B PA3IMYHBIX CUCTEMAaX CUMCIECHUS

MacmrabupoBanre. dopmar mpencTaBieHUs] YMCEN C IUlaBaromled Toukoil. Omnepauuu Haja
yuciaMu ¢ TuiaBaromieil Toukoil. OCHOBHbIE apu(MeTHYeCKHe M JIOTMYECKHUEe Olepaluu B
Pa3IUYHBIX ~ CHUCTEMaX  CYHCJICHHS, MPUMEHSIEMBIX B  NHQPPOBBIX  yCTPOHMCTBAX H
MUKPOIIPOLIECCOPHBIX cHucTeMax. Peanmu3anus omnepanuii yMHOXEHUS W JIEJI€HUS C IMOMOUIbIO
omepanuu  CABUTOB. ApUPMETHYSCKHA ©  JIOTHYECKUH  CIOBUTH. J[BOMYHO-AECATHUYHOE
MIPEICTABICHHUE YUCEN..

2. COGD@M@HHble MUKDOKOHmMPOJepPsbl U MUKponpoueccopbl, ocobennocmu apxumexkmypbvl u
npocpammupoearus

2.1. IlpuHIUIBI TOCTPOEHUS COBPEMEHHBIX MUKPOKOHTPOJUIEPOB U MUKPOIIPOIIECCOPOB

OCHOBBI IIOCTPOEHHUS] MMKPONPOLECCOPHbIX cucTeM. OO000IIeHHas MHUKPOIpPOLecCOpHast
CHCT€Ma: OCHOBHBIE IPHHLMIBI TIOCTPOCHMSA, Hepapxus Habopa omepauuit. OO6o0OmEeHHAs
CTpyKTypHasi cxema Mukponporeccopa (MII). Pasnuunsie apxutextypst MII. Ha3nauenue
OCHOBHBIX OJIOKOB apxXUTeKTypbl MII sapa. AKKyMynsaTop W pErucTpbl OOILIEro Ha3HA4YeHHs,
PETUCTPBI CNIENNAIbHOIO Ha3HaueHHd. [IoHsATHE cBEXONEpaTUBHOIO 3allOMHHAIOIIETO YCTPOWCTBA
(CO3Y) u ero naznauenue. [lonstue ¢uara. Haznauenue u cogepxanue perucrpa ¢iaaros B MII u
MukpokoHTposuiepax (MK). Apudmernyecko-iorndeckoe yCTpoucTBo. MynbTHIIEKCUPOBaHNE
HIMH. YTIpaBlIeHUE NaMsIThIO U BHEIIHUMHU YCTPOHCTBAMM..

2.2. OcoOGeHHOCTH apXUTEKTYphl U nporpamMmmupoBanus MIT,MK

[TonsstTue m opranusanus uHTepdeiica. Tumbl obmena uHpopManuel (BHYTpUCHUCTEMHBIE
NEePEChUIKN): MPOTrpaMMHBIA OOMEH, OOMEH IO NpepbIBaHHIO, OOMEH C HPSAMBIM JOCTYIOM K
namsATH. YTPaBISIOUIME CUTHAJAbl W OpraHu3alus pa3jMyYHbIX TUIOB oOMeHa HWH(popMaluen.
CrekoBast maMsiTh, OpraHu3alus U HazHaueHue. CriocoObl 0OpaleHus K BHEITHUM yCTPOICTBaM. .

3. Muxponpoueccopsl i MUKDOKOHMPOILEDYL, ocobenHocmu apxumexkniypul u
npocpammupoearusl. Pa3pa60ml<a ajicopummoe U npoeknupoeariue npocpamm HAa A3blKe
ACC€M6JZ€D. Opeanuzayus obmena daunvimu. OcHoebl KOHd)MZVI?uI?OGGHM}Z uud)poeblx YCmMpOoUcmes u
MUKDOKOHRMPOJINEPOS.

3.1. Mukpomnpoiieccopbl 1 MUKPOKOHTPOJIJIEPHI, 0OCOOEHHOCTH apXUTEKTYPHI U
KOH(UTypUpPOBaHUS

ApXHUTEKTypa OJHOKpPUCTANBbHBIX MHUKpoKoHTposuiepoB (MK), o0o6menHas cTpykTypHas
cxema. Ilomstue ammaparHo u mnporpammon Moxenedt MK.. Opranmzamms namarun MK,
BHYTPEHHSSI MaMsATh IMPOrpaMM U JIaHHBIX, OpraHU3alusl aJpecHOro npocrpaHcTBa. OpraHu3anus
creka. Cxema CHHXPOHU3alMK, IPOrpaMMHasi HaCTpOolKa TaKTOBOM 4acToThl. [loHATHE KOMaHIHOTO
u MamHHOro 1ukioB. [loHsTue mpepwiBaHuii U ocoOeHHocTH HX 00pabdotkn B MK u MIIL
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Opranuzanus uHTepQEiicoB BBOIa-BBIBOJIA: MapalIeIbHbIE TIOPTHI, KBa3UABYHAIIPABICHHBIC TIOPTHI
C MPOrpaMMHON HACTPOWKOM OTAENbHBIX JUHUN Ha BBOJI WJIM BBIBOJ, OCOOCHHOCTH CXEMOTEXHUKH
0JTHOTO U3 pa3psnoB nopra. Onucanue cucrembl komana MK. Ctpykrypa u ¢popmar accemOiaepHoi
komanael MK. Koa onepanuu u MammHHBIE KOJbI KOMaHJ. MalllMHHO-OPUEHTUPOBAHHBIN SI3bIK
AccembOiiep. AccembiepHas cTpoka: (hopMar CTPOKH, pa3IeIuTeNI, CICIHPUKATOPBI IS YKa3aHUs
MPUHATON HOTAllMM JaHHBIX, KOMMeHTapuii. OCHOBHbIC ()YHKIIMOHAJIBHBIC TPYMIbl KOMaHI (Ha
s3pike Accembnep). [loHsTHe 1UKIa W crocoObl ero opranm3anuu. OpraHuzainus MepexoioB B
mporpamMme, YCJIOBHbIE M 0Oe3ycloBHBIE mepexoabl. JMpekTuBbl accemOiepa Kak CpeicTBa
oOJieryeHusl MpOrpaMMHUPOBAHUS U OTJIQJKH MporpamMm. AcceMOJiep, KOMIIOHOBIIMK M OTIa4UK
nporpamMm. OOIMi MOAXOJ K NMPOSKTHPOBAHUIO MPHUKIAIHBIX MPOTpaMM: 3ajavya — ajirOpuTM —
BBIOOp SI3bIKa MPOrPaMMHPOBAaHUS (SI3bIK HU3ZKOTO HWJIM BBICOKOTO YPOBHS) — TpPAHCISALUS —
CUMYJISIIIUS TIPOTPAaMMBbl — UCTIPABJICHHE OITUOOK — TPAHCIALNS — MPOTpaMMa B MAllIMHHBIX KOJIax -

IMyJSIUS  —  OLeHKa  pe3ynbrara..  CoBpeMEHHbIE  OTJQJAO0YHbIE  KOMIUIEKCHl  JUIS
MUKPOKOHTPOJLIIEPOB. Muxkpormnporiieccopbl u MUKPOKOHTPOJUIEPHIL, 0COOEHHOCTH
IpOrpaMMHUPOBAHMUS..

3.2. Ilepudepuiinbie yCTpoiicTBa MUKPOKOHTPOJIEPOB U MUKPOIIPOLIECCOPOB, 0COOEHHOCTH
KOH(HUTypHPOBAHUS

OcoOeHHOCTH BKJIIOYEHUS, KOHQUIypHpoBaHMsA, HacTpoiiku u omiaaky MK u  MII
(MOAKIIIOYEHNE TEHEepaTopoB, KOH(UTYpUPOBAHHE W HACTPOMKA OCHOBHBIX (DYHKIIMOHAJIBHBIX
0JIOKOB, PaCHOJOXKEHHBIX Ha KpucCTajule — noprtos, Taiimepos, ALl u T.1.). Kondurypuposuue
nepudepuiiHpix ycrpoiicTB Ha npumepe TaitmepoB MK. Cucrema npepriBanuiit MK, ocoGennoctu
00paboTku npepriBanuii B MK..

4. IIpumenenue nepudeputinbix U 6CHOMo2amenbHblx uhmezpanvublx ycmpoiicme 6 MIIC

4.1. IlpumeHeHue nociae10BaTeNIbHBIX U apasuieabHbIX uHTedeiicoB B MIIC.
[TocnenoBarenbHble U napaienbHble HHTEpGeicel st MIIC.. Ilpumepsl koHQUTypUpOBaHUS

nocienoBarenbHbIX MHTepGeiicoB MK, Ha npumepe paboThl ¢ mocienoBaTeabHbIM HHTepdeiicom
USART..

4.2. Buapl namsTH, UCIIONIb3yeMble B IU(POBBIX CUCTEMAX.

Buasl mamsTu, ucnonbslyemblie B IMUGPOBBIX CHCTEMax. 3amomMuHaromue ycrpoiictBa (3Y),
OCHOBHbIE mapameTpbl. [loHATHS omepaTHBHOro 3amomMuHamomero ycrpoictea (O3Y) wu
nocTostHHOrO 3anmomuHaromiero ycrpoiictsa (I13Y). Macounsie 13V, mporpammupyemoe I[13Y
(TIT13Y), nepenporpammupyemoe (PII3Y). Obnactu npumenenus. Ynpasistomue curqansl. O3Y —
NPUHIUIB XpaHeHUs WH()OPMAIM, OCHOBHBIE XapaKTEPUCTUKUA M TapameTpbl paboTbl. OTiamuauns
cratnueckoro O3Y u nuHamnueckoro O3Y. Ilonsatue u HazHaueHne CO3Y. DyHKIMOHAIbHbBIE
cxemsbl oprannzanuu O3Y. [lonkmroyeHne cxem mamsTH, COrJIaCOBaHUE MPOTOKOJIOB. DdmI-namMsTh
- IPUHIMI AEUCTBUS, CTPYKTYPHI (iiel-naMsaTH, o0nacTi npuMeHeHus. diasui-naMsaTh B Ka4ecTBE
[13Y MK..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. ITpoextupoBanue nporpamMm Ha MK (MII) ans 3anau nuudposoit 00pabOTKM CUTHAIOB.;
2. N3yuenne nepugepuiiHbIX YCTPOUCTB Ha puMepe TaiiMepa. Opranuzanus 3aaepxexk B MK
(MII) na ocHoBe Taiimepa. Opranuzauus npepoiBanuii B MK (MII).;
3. IlonsTHE KOHPUTYPHUPOBAHUS MUKPOKOHTpOJLIEpa (MUKporpoueccopa). Hactpoiika
ocumusitopa. Opranuzanus HukioB, ocooenHoctu padotsl MK (MII) B “peanbHoM
BpEMEHU;
4. IlpuHIMIBI TPOEKTUPOBAHUSA MTporpaMM Ha sizbike AccemOiuep s MK (MII). Uzydenue
CHCTEeMBbI KOMaH]I MUKpOKOHTpoJuiepa. Pabora ¢ mopTamMu BBO/1a-BbIBOJIA;
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5. OcobenHocT pa3pabOTKH aIrOPUTMOB JUISI TPOrpamMm Ha si3bike AccemOuep st MK
(MITI). 3HaKOMCTBO C CUCTEMOM KOMaH]I MUKPOKOHTpPOJIIEpa, paboTa ¢ MaCCUBaMH JIAHHBIX B
O3V

6. Onepanuu HaJ YrciiaMd B popMmare ¢ turaBaromieid Toukoir. OcoOeHHOCTH paboThI €
yuciaamu B MK (MI1), ucnionp3oBanue onepanuii ciBUra, Oepalnny Haj YuciiaMu B JBOUYHO-
JECATUYHOM KOJIE.;

7. OCHOBBI BEIYHCIUTENHHON apupMETUKH. Apu(METHUECKIE U JIOTUIECKHUE OTIEPALIUH C
YlCJIaMU B PAa3JIMYHBIX CUCTEMax cuuciieHus. Onepanuu Haja 4uciaaMy B popmare ¢
¢duKcupoBaHHO# Toukoil. MacmrabupoBanue;

8. M3y4eHue nocienoBaTenbHbIX HHTEp(delicoB 0OMEHa JaHHBIMU Ha NpuMepe uHTepdeiica
UART. OcoGeHHOCTH KOHPUTYPUPOBAHUS U HACTPOIKH.

3.4. TeMbl 1a00paTOPHBIX padoT
1. IlpoekTupoBanue U OTIaIKa IPOrPaMM C UCIOJIb30BaHUEM MPEPhIBAHUN OT
nepudepuiinpix ycrpoiicts MK;
2. IlpoekTHpoBaHue U OTIa/IKa IPOrpaMM C MCII0JIb30BAaHHEM IOCIIEI0BATEIbHbBIX
uHTepdeiicoB oOMeHa nanHpIMU Ha ipuMepe uatepdeiica (USART);
3. Ctpykrypa u cuctema komang MK PIC18F2520. OcobeHHOCTH TPOSKTUPOBAHUS
nporpaMm Ha si3bike AccemOnep;
4. IIpoexTrpoBaHuEe AITOPUTMOB LU(POBOM 00PaOOTKH CUTHAIOB, OTJIAJKa IPOrpaMM I10
dbopmupoBaHHIO U 00PaOOTKE MACCUBOB JaHHBIX.

3.5 KoncyabTauuu

[ pynnosvie koncyromauuu no pazoeiam oucyuniunsl (I'K)

1. OGcyxnenue wmarepualioB MO BompocaM pasfena "OOmue cBeneHuss O LHU(PPOBBIX
ycTpoicTBax, popmar MmpeacTaBiIeHus yucena B HUGpPOBBIX ycTpoiicTBax. [IpencraBnenue
gyrcen B HUGPOBBIX ycTpoiicTBax. Omepanmuy Haj YHCIaMH B Pa3IMYHBIX CHCTEMax
cuucieHus."

2. O6cyxnenne 3amaHuil pazneny "OOIIMEe TPUHIUIBI TTOCTPOCHUS MHKPOIPOIIECCOPHBIX
cucteM. OcOOEHHOCTH apXUTEKTYphl MUKPOKOHTPOJUIEPOB U MUKPOIpoIieccopoB. OCHOBBI
MPOEKTUPOBAHUS YCTPOWCTB Ha 8-MH pa3psAHBIX MHUKPOKOHTPOJUIEPAX, OpTaHU3aIlHs
IUKIIOB 1 00pab0TKa MacCUBOB JIaHHBIX."

3.  O6cyxnenue 3ananuii pa3aeny "MHKpOIPOIECCOPBI I MUKPOKOHTPOJUIEPHI, 0COOSHHOCTH
apXUTEKTYyphl W TporpamMmupoBaHus. Pa3paboTka ajaropuTMOB H MPOEKTUPOBAHHE
mporpaMM Ha s3bike  AccemOnep. Opranuzamusi oOmeHa JaHHBIMH. OCHOBBI
KOH(MUTYpHpPOBaHUS ITUPPOBLIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB. "

4. OOcyxnenue 3amanuii pazaeny "llpumenenue nepudepuitHbIX W BCIOMOTATEIBHBIX
MHTETPAJbHBIX YCTPOMHCTB, mpumMeHsieMblx npu noctpoeHurn MIIC. OcHoBBl paboThl ¢
nepudepuiinbiMu  ycrpoiictBamu.  [lonatme u  oOpaboTka  TpepbIBaHUA B
MUKpPOKOHTpoJuiepax."

Texywuii konmpons (TK)

1. KoHcynbranuu HampaBleHbl Ha 00CYKIECHUE BBIMOTHEHUS WHIUBUAYATbHBIX 3aJaHHNA 110
pazneny "OOmue cBeAeHUsT 0 MUPPOBBIX YCTPOHCTBAxX, (popmaT MpeACTaBICHHUS YUCET B
udpoBbIx ycrpoiictBax. [IpencraBienne uncen B mMUQPPOBBIX ycTpoiicTBax. Omeparuun
HAaJl YUCIIaMH B PA3JIMYHBIX CUCTEMAX CUUCIECHHUS."

2. KoHcynbranuu HampaBieHbl Ha 00CYKEHUE BHITIOTHEHHS] WHANBUIYAIbHBIX 3aIaHUN TS
BBITIOJTHEHUSI KOHTPOJIBHBIX MEPONPUATHNA 1o pasneny "OOume MPUHIUIBI TOCTPOSHUS
MUKPOTPOIIECCOPHBIX cucTeM. (OCOOEHHOCTH apXHUTEKTYPhl MHUKPOKOHTPOJUIEPOB U
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MUKpornponeccopoB. OCHOBBI NPOEKTUPOBAHUS YCTPOWCTB Ha 8-MU  Pa3psIHBIX
MHUKPOKOHTPOJUIEPAX, OPraHNU3aLus [IMKJIOB U 00pabOTKa MacCUBOB JJaHHbIX."

3. Koncynpranum HanpasieHbl Ha 00CYXKICHUE BBIMOIHEHUS WHANBUYAIbHBIX 3aJaHUH JUIs
BBIMIOJIHEHUS]  KOHTPOJIBHBIX ~ MEpONpuATHM 1o paszneny "Mukpompoueccopsl U
MHUKPOKOHTPOJUIEPHI, OCOOCHHOCTH apXUTEKTYpbl M IporpaMmupoBaHus. Pa3paborka
QJITOPUTMOB U IIPOEKTUPOBAHME MPOrpaMM Ha s3blke AccemOiep. OpraHuszanus oOMeHa
nanHbIMA. OCHOBBI KOH(PHUTYPHUPOBAHUS TUPPOBBIX YCTPOHCTB U MUKPOKOHTPOJLIEPOB."

4. KoHcynbTaluy HanpasieHbl Ha 00CYKIEHHUE BBINOIHEHUS! MHANBUIYAIBHBIX 3aJaHUH JUIs
BBITTOJIHEHUS] KOHTPOJIBHBIX MeponpusiTuii mo pasaeny "l[Ipumenenue nepudepuilHbIX H
BCIIOMOTATENIbHBIX HMHTETPabHBIX YCTPOMCTB, NpHUMEHseMbIX Ipu noctpoenun MIIC.
OcHoBsl paboThI ¢ iepudepuitnbiMu yerpoiictBamu. [lonstiue u 06padoTka npepriBaHuil B
MHKPOKOHTpoOJLiepax”

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeSyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JUACIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3amiaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konpt
COOTBETCTBHUH C
(B COOTBETCTBUH C pa3zeiioM 1) WHJUKATOPOB n3.1)
1]2]3]4
3HaTh:
0COOEHHOCTH pa3pabOTKU aIrOPUTMOB JIJIsl IPOTPaMM Ha OCHOBE [TporpammupoBanue
MUKPOKOHTPOJIIEPOB Ha A3bIKaxX IPOrpaMMHUPOBAHUS HU3KOTO YPOBHS (xom)/JTabopatopHast pabota
(Accembmnep u 11p.) Nel
WJ-1nk-2 +
[IporpammupoBanue
(xom)/JTaboparopHas paboTa
No2
MIPUHIIMITBI OPTaHU3alNuK U PYHKIIMOHUPOBAHUS HU(POBBIX YCTPOICTB, KonTponbpHas
MHUKPOIPOIIECCOPOB, MUKPOKOHTPOJUIEPOB M MUKPOIPOIIECCOPHBIX CUCTEM pabora/KonTponsHas pabora
(MIIC), dopmar accembnepnoit komanasl MK(MII), ocobennoctu paboTh ¢ Nel
cucremort komana MK(MII) WJT-2nk-2 Tt N
porpaMMHUpOBaHHE
(xon)/JIabopatopHast pabota
No2
YMersb:
BBITIOJIHATH OCHOBHBIE apU()METHUECKUE U JJOTMYECKHE OTIEPAINU B Pa3IMUHBIX KontponsHast
cHCTeMax CUMCIIEHUS, IPUMEHAEMBIX B MUKPOIIPOLIECCOPHBIX CUCTEMAX pabota/KonTposnbHas pabora
Nel
N-1nk-2 + +
[IporpammupoBanue
(xom)/JTaGoparopnas padbota
Nel
MPOBOJIUTH MIPOEKTUPOBAHKE U MPOBEPKY PabOTHI MPOrpaMM Ha OCHOBE [IporpammupoBanue
nocienoBarenbHbIX nHTEpdericoB oomena nanapiMu MK (MII) ¢ N-2mk-2 + | + | (xom)/JTabopaTopnas pabota
MCTOJIb30BAHUEM CIIEIMATN3UPOBAHHBIX allapaTHIX M MPOrPaMMHBIX CPEICTB Ne4
MIPOBOJIUTH MMPOEKTUPOBAHKE U OTIIAAKY IPOTPaMM Ha OCHOBE TIepU(EepUITHBIX V212 + | 4+ | HporpamMmupoBanue
ycrpoiictB MK, ¢ HCHOIb30BaHUEM SI3BIKOB IPOTPAMMHUPOBAHMSI HU3KOTO YPOBHS ) (xon)/JTaboparopHast pabota
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| (Accembuiep u ap.) B cnenuanbabix CAITP

| Ne3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. JTabopaTtopuast padota Nel (ITporpammupoBanue (kox))
2. JJabopartopnas pabota Ne2 (IIporpammupoBanue (Kox))
3. JlabopatopHas pabota Ne3 (IIporpammupoBanue (Kox))
4. JTaboparopnas padota Ne4 (IIporpammupoBanue (ko))

Dopma peanuzanuu: [TucemenHas padora
1. KorrponbHas padota Nel (KonTpoasHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Ne7)
Onenka 3a OCBOCHME JUCLMIUIMHBI ONPEACHAETCS HAa OCHOBAaHUU CEMECTPOBOM M 3a4€THOU
COCTaBJISIOLIMX B COOTBETCTBUH C «[lonoxeHnem o 6aibHO-pEHTUHIOBOM cucTeME il CTY/AEHTOB
HNY «MBWN» (BAPC).

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. H. U. 3aeu- "PaguomooOurensckue koHcTpykiuu Ha PIC-MukpokonTpotepax", M3garenscTBo:
"COJIOH-TTPECC", Mocksa, 2011 - (238 c.)
https://biblioclub.ru/index.php?page=book&id=227236;

2. Ocranenkos, I1. C. MukpokouTposuiepsl cemeiictBa PIC18. O630p apXuTeKTyphI : yueOHOE
nocoOue no kypcam "MeTo/ibl M ycTpoiicTBa ndpoBoit 00padotku curnanos", "Lupposas u
MUKpPOIIPOLIECCOpHas TEXHUKA", "DIIEKTPOHUKA 1 MUKPOIIPOLIECCOPHAsi TEXHUKA'" 110 HapaBICHUIO
"Pagmorexnuka" / I1. C. Ocranenkos, Hat. uccnen. yu-t "MOU". — M. : U3n-Bo MOU, 2017. — 56
c.— ISBN 978-5-7046-1813-3.

http://elib.mpei.ru/elib/view.php?id=8927;

3. Ocranenkos, 1. C. O6paboTka nmpepbiBaHMi OT nepuepuiHbIX YCTPOUCTB B
MHUKpOKOHTposuiepax cemeiictBa PIC18 : yuebHOe nmocobue mo kypcam "IJIEKTpPOHUKA U
MuKpornpoueccopHas Texuuka'", "Ludposas u MukponponeccopHas TexHuka'", "Meronabl u
ycTpoiicTBa uppoBoii 00padoTku curHanos" no HanpasieHuto "Pagnorexnuka" / I1. C.
OcranenkoB, B. A. ®unartos, A. B. llykun, Ham. uccnen. ya-t "MOU" (HUY"MDU"). — M. : U3n-
B0 MOU, 2019. — 60 c. — ISBN 978-5-7046-2137-9.

http://elib.mpei.ru/elib/view.php?id=10878;

4. Ocranenkos, [1. C. OcHOBBI MUKPOTIPOLIECCOPHOI TEXHUKH B PUIOKEHUH K LIUPPOBOI
00paboTKke cUrHajoB : yuedHoe mocobue o kypcam "Lludposast u MukponporeccopHasi TeXHUKa'",
"Lludposas ob6padotka curnanos", "YcrpoiicTtBa 00pabOTKH CUTHAJIOB HAa IPOTPAMMHUPYEMBIX
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JIOTHYECKUX MHTErpabHBIX cxemax" mo HanpasieHuto "Pagnorexnuka" / I1. C. Ocranenkos, E. JI.
Conosses, A. B. lllykun, Ham. uccnen. ya-t "MOU" (HUY"MDU"). — Mocksa : U3a-so MOU,
2020. — 60 c. — ISBN 978-5-7046-2308-3.

http://elib.mpei.ru/elib/view.php?id=11178;

5. Ocranenkos, I1. C. OCHOBBI MpUMEHEHHS TOCIIEI0BATEIbHBIX HHTEP(ElicOB 0OMeHa B
MUKpOKOoHTpoJiiepax cemerictBa PIC18 : yueOHOe mocobue 1o kypcam "MeToibl B yCTpOMCTBA
mudpoBoii 06padoTku curnanos", "Ludposas nu MUKponpoueccopHas TexHuka'", "DIEKTPOHUKA U
MHUKpOIIpoIieccopHast TeXxHuka" o Hamnpasienuto "Pagunorexnuka" / I1. C. Ocranenkos, B. A.
®unaros, A. B. lllykun, Han. uccnen. yu-t "MOUN" (HUY"MBHU"). — M. : U3n-8o MBU, 2018. —
52 c.— ISBN 978-5-7046-2024-2.

http://elib.mpei.ru/elib/view.php?id=10448;

6. Octanenkos, I1. C. OCHOBBI IPOEKTUPOBAHHUS YCTPOIMCTB HA MUKPOKOHTPOJIIEpaX ceMencTBa
PIC18 /II. C. Ocranenkos, A. B. lllykun, Hait. uccnen. ya-t "MDU". — M. : U3a-Bo MOU, 2017. —
36c.

http://elib.mpei.ru/elib/view.php?id=8925;

7. Octanenkos, 1. C. ITonynpoBogHukoBas HamsTh s HUPPOBBIX YCTPOUCTB : yueObHOe mocobue
1o Kypcam "DIeKTpoHUKa U MUKporipolieccopHas TexHuka'", "Lludpossie ycrpoiicTa u
MUKpOIIpoIlecCOpHas TexHuKa" mo Harpasienuto "Pagnorexnuka" / I1. C. Ocranenkos, Hai.
uccnen. yu-t "MON" (HUY"MOBHN"). — M. : U3n-Bo MOU, 2018. — 56 c. — ISBN 978-5-7046-2025-
9.

http://elib.mpei.ru/elib/view.php?id=10449;

8. A. M. Caxues, U. C. Toipbitku- "L{udpoBbie ycTpoiCTBa 1 MUKPOIIPOIIECCOPHI",
W3narensctBo: "30m0T0M KO0¢", HoBocubOupcek, 2015 - (158 c.)
https://biblioclub.ru/index.php?page=book&id=458701.

5.2 JIuueH31M0HHOE U CBOOO/IHO PacpOCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0pHUCHBIX MPOTPaMM;

. Windows / OnepaninonHnas cucrema cemeiictsa Linux;

. Buneoxondepenuuu (Maiing, Coepaxas, BK u np);

. Acrobat Reader;

. SmathStudio;

. Libre Office;

MPLab;

. OC Linux.

© 0N U WM~

5.3 UuTepHeT-pecypcesl, BKJIKOYasa NPodecCHOHAIbHBIC 0a3bl JaHHBIX U HH(POPMAILIHOHHO-
CIPaBOYHbIE CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

4. HauuoHa bHasi 3JIeKTPOHHAs1 oubamoreka - https://rusneb.ru/

5. 9BC "Koncyabstant crygenra' - hitp://www.studentlibrary.ru/

6. ba3a nannbix IEL uznarenscrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HAUMECHOBAHME
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YueOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUH U TEKYIETo
KOHTPOJIA

E-704/11, YueOnas
naboparopus PITY kad.
"®Opcﬂ

CTOJI MPEernoiaBatTesi, CToJ, CTYI, mKad,
BeILIAJIKa JUIsl OJICXKbI, JOCKA MEJIoBas,
71ab0opaToOpHBIN CTEH, 000pYyI0BaHHE
CHENUATU3UPOBAHHOE, TEJIEBU30P, YUEOHO-
HarJsiJHOE ocodue

K-120, MammuHHEIN 3a71
HBI]

cepBep, KOHIUIUOHED

A-400, Yuebnas
ayautopus "A"

napra, CTyJ, JOCKa MEJIOBast, JKpaH
MHTEPAaKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEIUNHBIN IPOEKTOP, JOCKA

MapKepHasl, KOMIBIOTEP IEPCOHAIBbHBIN

Y4eOHble ayIUTOPUH IS
MIPOBEICHUS
MPAaKTUYECKUX 3aHITUH,
KP u KII

E-704/11, YueOnas
naboparopust PITY kad.
"®OpC"

CTOJI IPEMOoIaBaTesl, CTOJ, CTYII, IKad,
BEIlIaJIKa IS OJIEK 1B, JOCKA MEJIOBast,
nabopaToOpHBIN CTEH, 000PYI0BaHHE
CHEIHUATH3UPOBAHHOE, TEICBU30P, YUeOHO-
HarJsIHOE 1ocooue

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

MBI
K-4001/10a, YueOnas rapTa co CKaMbei, CTOJI IIpernoaBaTelis,
ayIUTOPUS CTyJI, Kad IS OJIEKIbI, TOCKA MEIOBas,

KOHIUIIHOHED

b-318, YuebOnas

rapra co CKaMbei, CTYJ, CTOJI

ayJIUTOpHUs MMACbMEHHBIN, JOCKA MEJIOBas, TOCKa
MapKepHasi, KOHIUI[MOHED
Y4eOHbIC ayAUTOPHH TS E-420/4, CTOJI PEIOIaBaTesl, CTOJ, CTYII, MKaQ,
IIPOBEICHUS KomrsrotepHo- BelaJIKa JUIs OZC)K/IbI, JOCKa MapKepHas,
71a00paTOPHBIX 3aHATHI BBEIYHCIIATEBHAS KOMITHIOTEP MEePCOHATBHBIN
nabopaTopust
VYueOHbIe ayAUTOPUH IS E-420/4, CTOJI TIPENoIaBaTeis, CTOJ, CTYJI, MKad,
MPOBEICHUS KommnbroTepHo- BEIIaJIKa JUIsl OJICXKIbI, JOCKa MapKepHasi,
MIPOMEKYTOUHOU BBEIYNCIIATEHHAS KOMIIBIOTEP TMEePCOHATbHBIN
aTTeCTaI[uu nabopaTopusi
E-420/6, CTOJI TPETOIaBaTesl, CTOJ, CTYII, MKaQ,

KoMmnbroTepHslii Ki1acc

BEIlIAJIKa JUIs OJEXKIbI, JOCKA MapKepHas,
KOMITBIOTEP NEPCOHATBHBIN

E-704/11, YuecOnas
naboparopust PITY kad.
"®0pC"

CTOJI TIPETIoIaBaTesl, CTOJ, CTYJI, IIKad,
BeIajaKa JUIs OJEXKIbI, JOCKA MEJIOBas,
71a00paTOPHBIN CTEHIT, 000pYIOBaHHE
CHCIHUATM3UPOBAHHOE, TEJICBU30P, YUeOHO-
HarJIsgHoe mocooue

K-4001/10a, YueOHnas
ayUTOpus

rmapTa co CKaMbel, CTOJI TIPETo1aBaTes,
CTYJ, mKad U OJCKIBI, JOCKA MEIOBas,
KOHJIUITHOHED

Bb-318, Yuebnas
ayJIUTOPUS

IapTa co CKaMbeM, CTYJI, CTOJ
IMMCHbMEHHBIH, JOCKA MEJIOBasl, JOCKa
MapKepHasi, KOHIULUOHED

ITomemenus s

CaMOCTOSITENIbHON PabOTHI

HTB-302, YntansHbIi

CTYJ1, CTOJI TUCbMEHHBI, KOMIIBIOTEPHAS

3aJI OTAeIIa CeThb C BBIXOJAOM B lIHTEpHET, KOMIIBIOTED
o0cmyXxuBaHus yaeOHON MEepCOHAIbHBIN
JIUTEpPaTypou

HTB-303, JlekuoHHas

CTOJI KOMHBIOTCpHBIﬁ, CTYyJI, CTOJI
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ayuTopus

MMCbMEHHBIN, BEIIaKa I 01K IbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIBbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJAUIIMOHED

IMTomemnenus misa
KOHCYJIbTUPOBAHUS

E-420/3, Kabunet
COTPYTHUKOB

KpecJyo pabouee, CToJ, CTyJ, mKad, mrad
JUTSL OJICKIIBI, KOMITBIOTED MEPCOHATBHBIH,
PUHTED, KHUTH, YI€OHUKH, TTOCOOUS

ITomewmenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT'O MHBEHTaPS

E-420/1, [Tomemenue
kadeapsr POPC

CTCJIIaXX
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[udpoBas u MukpomnpoleccopHasi TEXHUKA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Kontponbnas padora Nel (KonTtponsHas padota)

Jlabopatopnas padora Nel (IIporpammupoBanue (Kox))
JlabopaTtopHnas pabora Ne2 (IIporpammupoBanue (ko))
Jlabopatopnast pabota Ne3 (IIporpammupoBanue (Kox))
JlabopaTtopHnas pabota Ne4 (IIporpammupoBanue (Kox))

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Howmep
paznena

Nunexc
KM:

KM-

[EEN

KM-

KM-

KM-

Paznen mucruninHbl
Henens

KM:

12

15

OO6mmue cBeeHus 0 HUPPOBBIX YCTPOHUCTBAX,
(bopMaThI IPEICTABICHIS YUCEN B IU(DPOBBIX
ycrpoiicTBax. Onepanuu HaJl YMCIaMH B Pa3TUYHBIX
CUCTEMaX CUHCIICHHS

11

O6mue cBeaeHus o MUPPOBLIX yCTpoKcTBaxX, popmar
MIPEJICTABJICHUS YUCEIl B ITU(POBBIX YCTPOMCTBAX.

1.2

OnepauHH Haa 9YruCIaMU B Pa3JIMYHBIX CUCTEMAX
CUHUCJICHUA

CoBpeMeHHbIE MUKPOKOHTPOJIEPHI U
MHUKPOIIPOIIECCOPHI, 0COOEHHOCTU apXUTEKTYPhI U
IpOTrpaMMUPOBAHUS

2.1

[TpyHIMIIBI TOCTPOEHUS! COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB M MUKPOIIPOLIECCOPOB

2.2

OCo0eHHOCTH apXUTEKTYPhl U IPOTPAMMHUPOBAHUS
MII,MK

Muxkponpoueccopbl © MUKPOKOHTPOJLIEPHI,
O0COOEHHOCTH apXUTEKTYPhl U IPOTPaMMHUPOBAHUSI.
Pa3pa0oTka anropuTMoB ¥ IPOEKTUPOBAHHE
nporpamm Ha si3bike AccemOiep. Opranuzanus
oOMmeHa JaHHBIMU. OCHOBBI KOH(PUTYPHUPOBAHHUS
1IU(POBBIX YCTPOUCTB U MUKPOKOHTPOJLIEPOB.

3.1

Mukpornponeccopbl ¥ MUKPOKOHTPOJLIEPHI,
0COOCHHOCTH apXUTEKTYPhl U KOHPUTYPUPOBAHUS

3.2

[Tepudepuiinpie ycTpoiicTBa MUKPOKOHTPOIIIEPOB U
MHUKPOIIPOLIECCOPOB, 0COOEHHOCTH
KOH(UTypHpPOBaHUS

[Tpumenenue nepudepuitHbIX U BCIIOMOTaTENbHbBIX
MHTETrpasIbHbIX ycTpoiicTB B MIIC

4.1

[TprMeHeHne TOCIeI0BATENFHBIX W TApAIIISTbHBIX
unredericos B MIIC.
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4.2

Buas! namsTu, ucnonb3yeMble B IUPPOBBIX CUCTEMAX.

Bec KM, %:

10

15

25

25

25
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