MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 11.04.01 Pagnorexuunka
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl . Kubeppusuyeckue cucreMbl 1 MHTEPHET Bellei
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHo-32049HASA

Pabouass nporpaMma QM CHUILIHHBI
IMPOT'PAMMUPOBAHUE BCTPAUBAEMbBIX CUCTEM

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

1 cemecrp - 4;
2 cemecTp - 3;
BCero - /

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

1 cemectp - 12 yacos;
Jlekuuu 2 cemecTp - 8 yacos;
Bcero - 20 yacos

IIpakTHyeckue 3aHATHSA 1 cemecTp - 8 yacos;

1 cemecTp - 18 yacos;
JlaGopaTopHble pa6oThI 2 cemecTp - 16 yacos;
Bcero - 34 yaca

KoncyabTanum 2 ceMecTp - 2 yaca;

1 cemectp - 105,7 yacos;
CamocTrosiTesibHasi padoTa 2 cemectp - 81,5 yaca;
Bcero - 187,2 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHOo YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

JlomaniHee 3agaHue
JlabopaTopHasi paGora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3auer ¢ o1leHKOH 1 cemectp - 0,3 yaca;
JK3amMeH 2 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

MockBa 2024
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Hear ocBOeHMsI AMCHUINJIMHBI. H3YYCHHE COBPEMEHHBIX METOMOB  ITPOCKTHPOBAHMS
pPaIMOTEXHUYECKUX MPUOOPOB M CHUCTEM, IOJIIyYCHHE TNPAKTHUYECKUX HABBIKOB IMPOTPAMMHUPOBAHMA,
OTIAaZKKH ¥ TECTHPOBAHUS NPOTpaMM JUII MHKPOKOHTPOJIJIEPOB, MHKPOIPOLECCOPOB, CHCTEM Ha
kpuctamie (System on Chip), KoH(puUrypamuii mporpaMMUpyeMbIX JIOTHYECKUX HHTEIPAIBHBIX CXEM
(IJINC)

3agaum JUCHMIIMHBI

- U3y4YEeHHE OCHOB TEOPUU CHHTE3a IU(PPOBBIX YCTPOHUCTB;

- OBJIJICHUE 3HAHUSAMU O (DYHKITMOHUPOBAHUH U TOCTPOCHUU TUIIOBBIX Y3JI0B HU(PPOBBIX
YCTPONCTB U CHCTEM Ha COBPEMEHHOM 2JICMEHTHOHU 0ase;

- 00y4eHHE METOIUKE MTPOCKTHUPOBAHUS U SKCIIEPUMEHTAILHOTO UCCIICIOBAHUS IIU(PPOBBIX,
U (pOo-aHAIOTOBBIX U aHAJIOTO-IIU(PPOBBIX YCTPONCTB;

- 03HAaKOMJICHHE C METOJIaMH IPOCKTUPOBAHUS IIUPPOBLIX YCTPOUCTB HA OCHOBE
POrPaMMHUPYEMBIX JIOTHYECKHUX CXEM C IIOMOIIBI0 CUCTEM aBTOMAaTU3HUPOBAHHOTO MTPOESKTUPOBAHMS,

- 00y4eHHE METOIMKaM KOH(DUTYPUPOBAHUS, TECTUPOBAHUS U TPOTPAMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB U MUKPOMPOIIECCOPOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAMKATOPAMHU JOCTUKCHU S KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

YK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKUI aHAIN3
IpOOJIEMHBIX CUTYallui Ha
OCHOBE CCTEMHOT'O
MO/IX0/1a, BEIpabaThIBaTh
CTpaTEruIo AEUCTBUI

N/1-1yk-1 Belmoasser mouck
HE00X0IMMoi HHpOpPMaLUH,
€€ KpUTUYECKUI aHaIu3 U
00001aeT pe3yIbTaThI
aHayu3a JyIsl perieHus
MOCTaBJICHHOM 3a/1a4u

YMETh:

- OCYILIECTBJIATH COOp M aHAJIN3 UCXOIHBIX
JaHHBIX JJIA pacdeTa U IIPOCKTUPOBAHUA
U(PPOBBIX Y3JIOB M YCTPOUCTB
PaIMOTEXHUYECKUX CUCTEM Oa3e
MPOrPaMMHUPYEMBIX JTOTHUECKHUX
HHTCIrPaJIbHBIX CXCM.

[IK-2 Cniocoben
MPOEKTUPOBATH
paIuOTEeXHUYECKHE
yCTpOMCTBa, MPUOOPHI M UX
Y3JIbI, CHCTEMBI U
KOMILJIEKCHI cOopa U
00pabOTKH JaHHBIX U
yIpaBIeHUS] YCTPOHCTBAMU
C Y4€TOM 3aJJaHHBIX
TpeOOBaHUI B TOM YHCIIE U
60opTOBOrO 6A3MpPOBAHUS

N-2nk-2 YMmeer
pa3pabarbIBaTh
paTuOTeXHUYECKHE
yCTpOMCTBa, IPUOOPHI,
CHCTEMBI U KOMIUIEKCHI C
IPUMEHEHUEM COBPEMEHHBIX
MaKETOB TPOTPaMM IS
CKBO3HOTO IPOEKTHPOBAHUS

3HATH:
- METO/Ibl CUHTE3a, aHAJIN3a U OTIAJKU
U(PPOBBIX YCTPOHCTB.

YMETh:
- peayin30BaTh U OTIAAUTH HU(PPOBHIE
yCTpOMCTBa Ha 0aze MporpaMMHUpPYEeMbIX
JIOTUYCCKUX MHTCTIPAJIbHBIX CXEM.

[IK-2 Cnocoben
IPOEKTHPOBATH
paTuOTEeXHUYECKHE
yCTpoicTBa, MPUOOPHI U UX
y3J1bl, CHCTEMBI U
KOMILJIEKCHI cOopa u
00paboOTKH JaHHBIX U
YIIPABJICHUS yCTPONCTBAMHU
C Y4ETOM 3aJJaHHbIX
TpeOOBaHMIT B TOM UHCIIE U

NJ1-4nk-2 IMeeT HaBBIKK
pa3pabOTKH U UCTIOJIb30BAHUS
MPOrPaMMHOTO O0ecTieueHust
JUTSL PAJTHOTEXHIYECKUX
YCTPOMCTB, MPUOOPOB, CUCTEM
¥ KOMIUIEKCOB Pa3JIMYHOTO
Ha3HAYCHHS

3HATH:

- (DyHKIIMOHHPOBAHUE U ITOCTPOCHHE
TUIIOBBIX Y3JI0B IU(PPOBBIX YCTPOUCTB Ha
6a3e mporpaMMUpPYEMBIX JIOTHUECKUX
MHTETPAIbHBIX CXEM.

YMETB:
- C03/1aBaTh, TECTUPOBATh U OTJIAKUBATH

MIPOTPaMMBI TSI MUKPOTIPOIIECCOPOB;
- C03/1aBaTh, TECTUPOBATH U OTJIAXKHUBAThH
IPOTPAMMBI JJISI MUKPOKOHTPOJLIEPOB.
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

O6opToBOTO OA3UpOBAHUS

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOW MpOorpaMMme
Kubepdusnueckue cucremsl u untepHeT Bemed (nainee — OITOII), nanpasnenns nmoarorosku 11.04.01
PagunorexHuka, ypoBeHb 00pa30BaHUs: BEICIIEE OOPA30BAHKE - MATUCTPATYPA.

baszupyercs Ha ypoBHe BbiclIero o0pa3oBanus (6akaiaBpuaT, CIICIUATIHUTET).

PesynbTarel 00yueHus1, MOTyYCHHBIC TIPU OCBOCHUU JUCIUTIINHBI, HEOOXOAUMEBI MPU BHIMIOTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

Pasmensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

8

9

10

11

12

13

14

15

OnemeHTHas 6a3a
1 (POBBIX YCTPOUCTB

N | 0| Beero sacos

w

ENFN

16

11

OnemeHTHas 6a3a
U (POBBIX YCTPOUCTB

N
w

16

IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"OnemeHTHas 0a3a HIUPPOBBIX YCTPOICTB"
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a[jau BBHITIOJTHEHHUS Ta00paTOpHOH paboTHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNTATOB 110 H3YICHHOMY B
paszgene "DneMeHTHas 0a3a MIPPOBHIX
YCTpOMCTB" Marepuany.

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
N3ydenne MaTepuana mno pazaeny "DiIeMeHTHas
6a3a UQPOBHIX YCTPOUCTB" MOATOTOBKA K
BEITTOJTHEHUIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHUAX

CamocmosamensbHnoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"OnemenTHas 6a3a HMPPOBHIX yCTPOICcTB"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[3], ctp. 5-60

OCHOBBI TEOpHH
CHHTE3a ITUPPOBBIX

13

12

IHoozomogka Kk meKyuiemy KOHmMpoRio:
IToBTOpenne maTepuana mo pasaeny "OCHOBBI
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YCTpOMCTB

2.1

OCHOBBI TEOpUHU
CUHTE3a LU(PPOBBIX
YCTpOUCTB

13

12

TEOPHH CUHTE3a HU(PPOBBIX YCTPOIHCTB"
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o paseiy
"OCHOBBI TEOPHH CHHTE3a I (PPOBHIX
yCTpoucTB"

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], cTp. 5-43

KomOnHammonHselie
1dpoBbIe yCTpoiicTBa

16

12

3.1

KomOuHamosHeIe
dpoBble ycTpoiicTBa

16

12

Ilo0z0mogKa K mekyuiemy KOHmMpoJio:
IToBTOpEeHue maTepuana no pasaeny
"KomOuHannoHHbIe 1dppoBbie ycTpoiicTBa"
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK kK€ N3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
pasznene "KoMmOnHaIMOHHBIE TH(POBEIC
ycTpoiicTBa" MaTepuaity.

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasueny
"KomOuHannoHHbIe 11dppoBbIe yeTpoiicTBa"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"KomOuHannoHHsle udpoBsle ycTpoiicTBa"
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:

[1], cTp. 48-69
[6], ctp. 191-192

Tpurrepst

17

12

Iloozomoeka K meKyuiemy KonmpaoJiro:

4.1

Tpurrepst

17

12

IToBTOpEeHue MaTepuana no pasaeny
"Tpurrepsr”




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "Tpurreps!" MaTepuany.
1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilo020mo8Ka K npaKkmu4eckum 3aHAmMuam:
Wzyuenne matepuana no pasaeny "Tpurrepsr”
IIOArOTOBKA K BBIIIOJIHCHUIO 3a}13HHf/II Ha
MPaKTUYCCKUX 3aHATHUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"Tpurrepsr"

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp. 48-69

CueTunku

19

N

14

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:

5.1

CueTunku

19

14

[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
Wzyuenne matepuana no pasgeny "Cuerdnkn"
IIOATOTOBKA K BBIIIOJIHCHUIO 3aI[aHHﬁ Ha
MPAKTUIECKUX 3aHATUIX

CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"Cuerynkn"

Iloozomogka Kk 1adopamophoii pavome: JIns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yIbTATOB 110 H3yYEHHOMY B
pazzgene "Cuerynkn" MaTepuaiy.




Iloozomoska K mexkyuiemy KOHmMpPOJiio:
[ToBTOpeHUe MaTepHuaa Mo pasaety
"Cuerynkn"

Hzyuenue mamepuanos iumepamypHsLx
UCHOYUHUKOB:

[1], cTp. 70-95

Peructpel u
YCTpOICTBA Ha UX
OCHOBE

19

14

6.1

Peructpel u
yCTpo#cTBa Ha UX
OCHOBE

19

14

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Peructpsrl 1 ycTpoiicTBa Ha X OCHOBE"
IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana mno pasgeny "Peructpsl u
YCTpPOMCTBA HAa X OCHOBE" MOJTOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHAX

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpeHune marepuana no pasaeny "Peructpel
U yCTPOWCTBA HA UX OCHOBE"

Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHMS 33/1aHUH 110 Ta00paTopHON padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
pazzgene "PerucTpsl M yCTpOHCTBA Ha UX
OCHOBe" MaTepuay.

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
ITpopaboTka eKunH, BEIOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], ctp. 120-142
[6], cTp. 193-199

IIpeobpazoBarenu
CHTHAJIOB

19

15

7.1

IIpeobpazoBarenu
CHUT'HAJIOB

19

15

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IIpeobpa3zoBarenu curHaioB"

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEHMS 3a/IaHUH 10 TabopaTopHoi paboTe
HE00XO0IMMO NPEABAPUTEIHHO U3YIUTh TEMY H
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3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "IIpeoOpa3oBaTeny CHTHAIOB"
MaTepHany.

Ilo020mo6Ka K ayOumopHbvimM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3y4yenune marepuana 1o pasjaeny
"IIpeoOpa3zoBaTeny CUrHAJIOB" MOJITrOTOBKA K
BBIIIOJIHCHUIO 33}13HHI>1 Ha MPAaKTUYICCKUX
3aHATUAX

CamocmoamensHoe usyyenue
meopemuueckozo mamepuana: Visyaenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"[IpeobpazoBareny curaagoB”

8 [Iporpammupyemsie 17.7 10.7
JOTHYECKUE
HHTETPAJIbHBIC CXEMBI
8.1 [Iporpammupyemsie 17.7 10.7
JIOTHYECKUE

HUHTETPAJIbHBIC CXEMbI

I10020mogKa K npaKmu4eckum 3auAmuam:
N3zy4yenne marepuana 1o pasaeny
"I[IporpaMMupyeMble JIOTUIECKUE
MHTETpaJbHbIE CXeMBI" ITOJrOTOBKA K
BBITTOJIHEHHIO 33JJaHUH Ha TPAKTHYECKUX
3aHATHIX

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"IIporpaMMupyeMBIe JIOTHUECKUE
HHTErpanbHbIe CXeMBbI"

1lo020mo6Ka K ayoumopHnovim 3aHAmMUuAM:
ITpopaboTka JeKInH, BEIOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"[IporpaMMupyeMBbIe JIOTHIECKUE
HHTETpalbHBIE CXeMBI"

H3yuenue mamepuanos 1umepanmypHsix
UCHOYHUKOB:

[2], cTp. 4-30
[6], cTp. 27-43




3aueT ¢ oLEeHKOI

0.3

0.3

Bcero 3a ceMecTp

144.0

12

18

0.3

105.7

HToro 3a cemecTp

144.0

12

18

0.3

105.7

MUKpPOKOHTPOJLIEPHI

36

S

24

Ilodzomoeka K meKkyuiemy KOHmMpoiio:

9.1

MUKpPOKOHTPOJLIEPHI

36

24

[ToBTOpeHNe MaTepHuaa 1mo pasaey
"MUKpPOKOHTpOIIIEPH"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK K€ N3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzaene "MHUKpPOKOHTpOJUIEpH!" MaTepHay.
Ilodz0mogKa K ayoumopHsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"MuUKpOKOHTpOJUIEPHL"

H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKO8:

[4], c. 10-65

10

Mukpornponeccopsl

36

SN

24

Iloozomogka K mekywemy KOHmMpoJiio:

10.1

Mukpornponeccopbl

36

24

IToBTOpEeHue MaTepuana no pasaeny
"Muxkpomporieccopbr”

Iloozomoeka Kk nadopamopnoii pavome: Jns
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHON paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
paszzgene "Mukpomnpoueccopsl” MaTepuany.
IToozomoeka k ayoumopHvim 3ausamusam:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
Camocmoamensroe usyuenue
meopemuyiecko20 mamepuana: Vzyuenue
JIOTIOJIHUTEJIPHOTO MaTepHaa 1o pasjieny
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"Muxkpormnpoieccopbl”
H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[5], c. 100-151

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 8 16 - 0.5 48 335
Hroro 3a cemecTp 108.0 8 16 - 2 - 0.5 81.5

UTOrOo 252.0 - 20 34 8 2 - 0.8 187.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmnasn b6aza yugposvix yempoiicme

1.1. DnemenTHas 6a3a nUPPOBBIX YCTPOKUCTB

[TonsiTie 0 MUQPPOBBIX YCTPOHCTBAX M METOJE WX cHHTEe3a. [lepexitodarenbHble (QYHKIMH H
JIOTUYECKHE 3JIEMEHTHI. DJeMeHTHas 6a3a uudpoBbIX YCTpoHCTB. Ll poBbie HHTErpaIbHBIE CXEMBI
(IC), ocHOBHBIE CTaTUYECKUE U JUHAMUYECKHE XapaKTEPUCTUKU U mapameTpsl. [lonstue cepun
LUC, xnaccudukanus, o6o3nauenus. TpanzuctopHo-tpan3uctopubie jgorudeckue (TTJI, TTJIII)
AJIEMEHTHI, OBICTPOAEHCTBYIONINE SMUTTEPHO-CBsI3aHHbIe (DCJI) 351eMEHTBI, TOTUYECKHUE IIEMEHTHI
Ha moneBeix TpaHsucrtopax (KMOII snementsi). BapuaHThl CXEMHBIX  MOCTPOCHHH,
(GYHKIIMOHUPOBAHHUE,  XapaKTepucTUku ©  mnapamerpbl. llluHHBIE  npaiiBepbl.  Cxembl,
(GyHKIIMOHUPOBAHKE, TAPAMETPhI, XapaKTEPUCTHKHU. .

2. Ocnosvl meopuu cunmesa yudposuix YCmpoucmes

2.1. OcHOBBI TeOpUHU CUHTE3A HU(PPOBBIX YCTPOUCTB

[TocranoBKka 3amaun cMHTE3a NU(POBBIX YCTPOICTB (aBTOMATOB). [IpencraBnenue nadopmaum
B 1udpoBoM Buue. Cucrembl cuucieHus. J[BomuHas, BOCbMEpPUYHAS U IIECTHAALIATEpUYHAS
CUCTEMBI CUHCIICHUS, TIEPEX0Jl OT OJHOW CHUCTEMBI K JApyroi. OCHOBBI anreOphl JOTUKUA U TEOPUHU
MEPEKIIIOYATENbHBIX (PYHKINUNA. AKCHOMBI, TOXKIECTBA U TEOPEMBI aireOpsl JOruku. Jlornyeckue
(GYHKIMM JIBYX apryMEHTOB U JBYXBXOJOBBIC JIOTMUECKHE DJIEMEHTHI, MUHTEPMBI U MaKCTEPMBI.
CrniocoObI 3a1aHUs TOTUYECKUX (PYHKIUN U TTepexo OT 0HOM GopMbl K Apyroii. OyHKIIMOHATbHAS
MOJTHOTa HA0OpOB (PYHKIMI W JIOTHYECKUX DJIEMEHTOB. MUHHMH3AIUSA JOTHYCCKUX (DYHKIIHH.
Metoasl KBaitna u Beitua-Kapno. MunnMuzanus yacTuuHO ornpeneiaeHHbIX GyHkuuii. CoBMecTHas
MUHUMU3ANUS JJornaeckux GyHkiui. Kiiaccupukanus nudpoBbIX YCTPOKCTB..

3. Kombunauuouuvie yudposvie ycmpoucmea

3.1. KomOuHanuoHHble Hu(poBbIE YCTPOHCTBA

KomOuHaimonHuble 1UQPOBBIE YCTPOHCTBA M MX CHUHTE3 B Pa3IMYHBIX HA0Opax JIOTMYECKHUX
aneMeHToB. Apudmerndeckue cymmartopsl, [Ipsmoif, oOpaTHBIH W JOMOJHUTENBHBIA KOABI, MX
UCMOJIb30BaHUE Ul aireOpandeckoro cioxeHus. LludpoBble YMHOXKHUTEIM IBOWYHBIX YHCEIL.
[MudpaTtopel, aemmdpaTopsl, KOIOMPeOOpa30BaTENN, MYJIbTUIIIIEKCOPHI, J1EMYJIbTUIIIEKCOPHI.
[ludpoBbie KOMIIAPATOPBHI..

4. Tpueeepol

4.1. Tpurrepsl

[TocnenoBarenbHOCTHBIE IUGPOBBIE YCTPOMCTBA. ACHHXPOHHBIE U CHHXPOHHBIE LH(PPOBBIE
aBTOMaTbl M OCOOEHHOCTHM HMX cuHTe3a. Tpurrepsl. Kinaccudukanuss TpurrepoB, mapameTpbl
ObICTpOAEHCTBYS. ACHUHXPOHHBIE W CHHXPOHHBIE TpPUITEPhl C YCTAaHOBOYHBIMU BXOJaMHU H
NOTEHIMAJIBHBIM  yrpaBieHueM. CuHTe3, aHaau3 (YHKIMOHUPOBAHUS U  OBICTPOJEHCTBHUS.
Tpurrepsl 3alep:KKH, CUETHbIE M YHUBEpCAJIbHbIE TPHUITEPHI C JUHAMUYECKHUM YIIPaBIICHUEM,
0COOEHHOCTH MOCTPOEHUs U (HYHKIIMOHUPOBaHUs. B3anMo3aMeHseMOCTb Pa3InYHbIX TPUTTEPOB..

5. Cuemyuxu

5.1. Cuerunku

CueTunky M UX KiI1accuuKanus Mo MOAYIIO CUeTa, KOAY, COoco0y MEepeKIIoueHus pa3psaoB,
apupmernueckoir omnepanud. CHHXpPOHHBIE W AaCHHXPOHHBIE CYETYMKH, CHHTE3 M aHaJH3
(GYHKIIMOHUPOBAHMSI, OLEHKa OblcTpojedcTBUS.  OCOOEHHOCTH  CXEMHOrO0  IOCTPOEHUS,
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(YHKIMOHUPOBAHUS U TPUMEHEHUS YHUBEPCAIbHBIX CUCTYHMKOB B MHTEIPAIBHOM HCIOJIHEHUH.
HapamuBanue pa3psgHOCTH CUETYUKOB..

6. Pezucmpol u VCI’I’IDOZZCM@CZ HA UX OCHoe6€

6.1. Peructpsl 1 yCTpOiCTBa Ha KX OCHOBE

Peructpsl 1 ux xinaccuukamnms mo cnocody BBOIa-BbIBOIa HHPOPMAIUH. PerucTpel mamsta u
CIBHUTaIOUIME perucTpbl. YHUBepcalbHble peructpsl [[UC. PaamorexHuyeckue yCTpoOMCTBa,
peann3yemMble Ha OCHOBE PETUCTPOB: paACHPEACIUTENIM HUMITYJIbCOB, KOJBLIEBbIE CUETUUKH,
reHepaTophl KOAOBBIX MocienoBaresibHocTel. CuHTe3 M aHanu3 ycrpoiicts Ha [IUC..

7. [Ipeobpaszosamenu cucuaios

7.1. IlpeoOpa3oBaTei CUTHAJIOB

[Mu¢po-ananoroseie npeodpaszosarenu (LIAIl), mpuHuIMD neHCTBUS, OCHOBHBIE IapaMeTphl.
OyHKUMOHANBHBIE IU(pOo-aHaIoroBble MpeodpazoBaTesu. AHanoro-udpoBsie Mpeodpa3oBarenu
(ALI), xmaccudukanust mo mMerony npeodpaszoBanus. [lapamtensubiii AL Konseepusiii AL,
nenpTa-curma AL,

8. Ipocpammupyemble rocuyeckue UHmMe2paibHble CXembl

8.1. IIporpamMMupyemble JIOTHYECKUE NHTETPATIbHBIE CXEMBbI

[Tporpammupyemsble soruueckue uHrerpaigbibie cxemsl (IIJIMC). YnpouieHHas cTpykTypHas
cxema [IJIUC, ee ocHOBHBIE y3ibl, IporpammupoBanue, pyHkunonupoanue. I[IJIMC cemeiicTB
CPLD u FPGA. Apxurekrypa, OCHOBHbIE Y3iibl. KoH(Urypupyemble Joruyeckue OJIOKH,
KoH(purypupyemble Onoku mamatu, O6moku DSP u PLL u Onoku BBona-BbiBojma. CucTembl
aBromatuzupoBanHoro mnpoektupoBanus (CAIIP) IIUJIMC. OcuoBubie omnepauuun CAIIP,
BBINOJIHSIEMbIE TIPU MPOEKTHPOBaHUH LM POBBIX ycTpoiicT Ha [TJIUC..

9. Muxpoxormponepoi

9.1. MUKpPOKOHTpPOJLIEPHI

Oo6mas XapaKTepUCTHKA MHUKPOKOHTPOJIIEPOB. CpaBHHTENbHAS Kiaccuukanus
MHUKPOKOHTPOJUIEPOB MO Pa3psIHOCTH, (YHKIMOHAIBLHOCTH, IPOU3BOJUTEIBHOCTH, apXUTEKType U
sHepronoTpediaeHuto. MukpokouTposuiepsl cemeiicts Intel 8051, PIC, ARM, AVR u MIPS.
CrpykTypa mamsTH MHKpOKOHTposuiepa. [IporpaMmupoBaHue MUKPOKOHTPOJUIEPOB € MOMOIIBIO
ICSP (In-Circuit Serial Programming) u otnaaka nporpamm depe3 JTAG (Joint Test Action Group).
Hcnonb3oBaHue mpepbiBaHUiM, TalitMepoB U paboTa ¢ BHEMIHMMHU uHTepdeiicamu. Mcnonb3oBanue
anajoro-udpoBsix npeodpazosateneit (ALIT) u mudpo-anamoroseix npeodpaszoparenet (LIAI).
[TporpamMMupoBaHre MHMKPOKOHTPOJJIEpOB 0Oe3 omepanuoHHONM cucteMbl. lcrnonb3oBaHue
OTEPAlIMOHHBIX ~ CHCTEM  pEAJlbHOTO  BPEMEHH Ui  MHUKPOKOHTpPOJUIepoB.  OCHOBBI
porpaMMupoBaHus MUKpokoHTpoisiepoB AVR, ARM, PIC, MSP430 u np..

10. Muxponpoueccopuwt

10.1. Muxkpornporueccopsl

OOGmmas XapaKTepUCTUKA MHKPOIPOLIECCOPOB. CpaBHutenpHas KJIacCU(pUKAIIHS
MHUKpPOIPOIIECCOPOB MO Pa3psiAHOCTH, (HYHKIIMOHATBHOCTH, MPOU3BOIUTEIBLHOCTH, apXUTEKType U
sHepronoTpedaeHuto. Mukpormporeccopsl cemeiictB x86, ARM u MIPS. Crpykrypa mnamsaru
MuKpornpoueccopa. IIporpaMmmupoBanre MUKpOnpoleccopoB U otiaanka mporpamm depes JTAG.
Hcnonp3oBaHue mpepbiBaHuii, TaliMepoB U paboTa ¢ BHeITHUMH UHTepdelicamu. CructemMbl Ha yume
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U UX npuMeHeHue. MHorosaepHbie mnpoueccopbl. Crenuanu3upoBaHHBIE IPOLECCOPBI U
nudpoBoit  00paboTkM  curHamoB. lcmosb3oBaHWE PECYpCcOB  MHUKPOIIpOIECCOpa  M3-TIOA
BCTPAaUBAeMbIX OIepannoHHbIX cucteM cemerictBa GNU/Linux. OCHOBBI HpOrpaMMHUPOBAHUS
OJIHOIIJIATHBIX KOMITbIOTEpPOB Raspberry Pi, Banana Pi, Olimex OLinuXino u fp..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

. CuHTE3 M aHAJIN3 YCTPONCTB HA OCHOBE PETMCTPOB CABMIa;

. CucTeMbl aBTOMaTHU3UPOBAHHOTO MPOEKTUPOBaHUs IU(POBHIX ycTpoiicT Ha [TJIVC;
. Pa3HOBHIHOCTH CXEMHBIX IOCTPOECHUH JIOTHYECKUX IEMEHTOB;
. AHanmu3 cxem aHanoro-uudpoBeIX mpeoOpa3oBaTenei;

. AHanu3 cxeM 1udpo-aHaIOroBbIX IpeoOpa3oBaTesieH;

. AHanM3 ¥ CUHTE3 CUHXPOHHBIX U ACUHXPOHHBIX CYETUUKOB;

. AHanmm3 KOMOMHHPOBAHHBIX PETUCTPOB;

. CuHTE3 U aHaJIMU3 CXEM TPUITEPOB;

. KomOuHanuonusle ycTpoicTBa IIMPOKOTO IPUMEHEHNUS;

10. MunnM#3anus ¥ CHHTE3 HU(POBBIX YCTPOWUCTB;

11. ITporpammupoBanue npocrermeit [IJINC;

12. Ananu3 XapakTepuCTHK HU(POBBIX HHTETPAIBHBIX CXEM.

O 0 1 N DN B W —

3.4. Tembl 1a60paTOPHBIX PadoT

. Kongurypuposanue u nporpaMmMupoBaHie MUKPOIPOLIECCOpa OTIa049HON II1aThl;

. OTnanka v TeCTUpOBaHUE MPOrpaMMbl HA MUKPOIIPOLIECCOPE OTIIAJOUHOM IJIaThI;

. OTnazgka u TeECTUpOBaHUE NIPOrPaMMbl HA MUKPOKOHTPOJIIIEPE OTJIaJ0YHOM IUIATHI,

. Peanmzanus komOrHamoHHbIX dpoBbIX yerpoiicts Ha [JINC;

. Peanmuzanusg komOunanuonnow noruku Ha ITJIUC;

. Peanu3zanus koHTposiepoB BBojAa U uHaAukanuu Ha [IJINC;

. Kondurypuposanue u nporpaMMiupoBaHie MUKPOKOHTPOJIEPA OTIaJOYHOH IJIaTh;
. Peanuszanus nocienoBaTelbHOCTHBIX IUPPOBBIX ycTpoicTB Ha [IJIUC.

01NN W~

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U (OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena quciumiuas (B

O1eHOYHOE CPEACTBO

Konbr
JUCLUATIIINHE COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pazfesoM 1) HMHANKATOPOB |77 |2]3]4]5]6]7[8]9]10

3HaTh:

METO/bl CHHTE3a, aHAJIN3a U OTJIAJKU Jomaiunnee 3ananue//lomaninee 3aganue

U(PPOBBIX YCTPOUCTB Nel

N-2rik-2 + |+

Jomainee 3ananue//lomaninee 3aganue
Ne2

(YHKLIMOHMPOBAHUE U IOCTPOCHHUE THUITOBBIX JlaGopatopHas pabora/3amura

y3J10B IU(PPOBBIX YCTPOUCTB Ha Oaze nabopaTopHoi padboTel Nel "OcHOBBI

IIPOrpaMMHUPYEMBIX JIOTHUECKUX KOMOWHAIIMOHHOM JIOTUKK"

MHTCTPANIEHBIX CXCM U-4nk-2 n B Jla6opatopHas pabora/3amura
naboparopHoit pabotel Ne2 "Peanuzarnus
KOMOWHAIIMOHHBIX TU(PPOBBIX YCTPOUCTB
Ha [IJINC"

Ymersb:

OCYILECTBIATH COOP U aHAIU3 UCXOIHBIX JlaGopatopHas pabora/3amura

JAHHBIX JUISl pacyeTa ¥ MPOeKTUPOBaHUS naboparopHoit pabotel Ne4 "Peanusanus

U(POBBIX Y3JI0B U YCTPOUCTB KOHTPOJUIEPOB BBOJIa M MHAMKALIUU HA

PaINOTEXHUUYECKUX CUCTEM Oa3ze UA-Lyis Y [mc"

POrpaMMHUPYEMBIX JIOTHUECKUX

WHTETPATHHBIX CXEM

peain30BaTh U OTIAAUTH HU(GPOBHIE JlaboparopHnas pabota/3amura

ycTpoiicTBa Ha 0a3ze MporpaMMHUpPYEMbIX VT-201c2 + 14 nabopaTtopHoil paboTsl Ne3 "Peanusarnus

JIOTHYECKUX UHTETPATBHBIX CXEM ) MOCJIEIOBATEIFHOCTHBIX IIH(PPOBHIX
ycrpoiicts Ha [TJIMC"

CO03/1aBaTh, TECTUPOBATh U OTJIAXKUBATh JlaboparopHnas pabota/3amura

IIPOrpaMMBbl JUIsi MUKPOKOHTPOJLIEPOB nabopaTopHoii paboTbr Ne5

NI-4rik-2 + «Koupurypuposanue u

MIpOrpaMMHUpPOBaHUE MUKPOKOHTpPOJLIEpa
OTJIaJOYHOM IIJIAThI»
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JlaGopaTtopHnas pabora/3amura

naboparopHoit pabotel Ne6 «OTtnagka u

TECTUPOBAHUC IIPOrpaMMBbI Ha

MUKPOKOHTPOJUIEPE OTJIAI04YHOM IJIAThD»

cO3/1aBaTh, TECTUPOBATH U OTJIA)KUBATH
MPOTrPAMMBI 111 MUKPOITPOLIECCOPOB

NJ1-4nk-2

JlaGopaTtopHnas pabora/3amura
naboparopHoit paboTel Ne7
«Kondurypuposanue n

IIPOrpaMMUPOBAHUE MUKPOIIPOLECCOPa

OTH&HOHHOﬁ IJ1aTh»

JlaboparopHuas pabota/3amura

naboparopHoit pabotel Ne8 «OTtnaaka u

TCCTUPOBAHUC MIPOrpaMMbl Ha

MHUKPOITPOICCCOPC OTHaHOqHOﬁ IJ1aTh»
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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
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. 3amuTa nadoparoproit pabotsl Nel "OcHoBBI KOMOMHaIMOHHOM Joruku" (JlabopaTopHas
pabora)
2. 3ammra 1aboparopHoi paboTel Ne2 "Peanuzaius KOMOMHAMOHHBIX U(POBBIX YCTPOICTB
Ha [TJIMC" (JTaboparopHas paboTa)
3. 3amuTa naboparopHoit padotel Ne3 "Peanu3arius mocie10BaTeIbHOCTHBIX U(DPOBBIX
ycrpoiicts Ha [TJIMC" (JIabopaTopHas pabota)
4. 3anmuta taboparopHoit pabotsl Ned "Peanuzanusi KOHTPOUIEPOB BBOJA M MHAMKAIIMN Ha
[TJIMC" (JIaGopaTopHas pabota)

®opma peanuzanuu: [lnucpmennas padbora
1. Jomamnee 3amganue Nel (JlomantHee 3amanue)
2. Jomamnee 3aganue Ne2 (Jlomainee 3a1anue)

2 cemecTp

Popma peanmzanun: KomnerorepHoe 3aanue
1. 3amuTa naboparopuoit padotsl No5 «KoHpurypupoBanue 1 nporpaMMHpOBaHHE
MUKPOKOHTPOJUIEpa 0TI I09HOM miaTel» (Jlaboparopras padoTa)
2. 3amuTa nabopatopHoii paboTsl Ne6 «OTnanka v TECTUPOBAHUE MPOTPaMMbI Ha
MHUKPOKOHTPOJIIEPE 0TIa0uHOoM miate (JlabopaTopHas pabora)
3. 3amuTa naboparopHoit padotsl No7 «KoHpurypupoBanue 1 mporpaMMHpPOBaHHE
MHUKpOIIpoIIeccopa OTaagouHol tiate» (JlabopaTopHas pabota)
4. 3amura aboparopHoii paboTel Ne§ «OTnazka U TECTHPOBAHUE ITPOrpPaMMBbI Ha
MHUKPOIIPOIIECCOPE OTIaA0uHOM TuiaTh» (JlabopaTopHas paboTta)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUUIUIMHBI SBJSETCS IPUIIOKEHUEM A.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 M CIHILIMHE

3auem ¢ oyeuxoii (Cemecmp Nel)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM cHCTeME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISTFOIINX.

Oxsamen (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIIAETCS OIEHKA 32 2 CEMECTP.

Ipumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIUIIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Matrommms, O. T. [{udpoBsie ycTporicTBa U CyOCUCTEMBI : YdeOHOE TTOCOOUe 10 KypCy
"udposas ycTpoiicTBa 1 MUKpoIIporieccopbl" o HanpasieHuto "Pagnorexnuka" / O. T.
Marttomun, Mock. sHepr. uH-T (MOU TVY) . — M. : U3gatenbckuit njom MOU, 2009 . — 144 c. -
ISBN 978-5-383-00435-7 .

http://elib.mpei.ru/elib/view.php?id=767;

2. Martoums, O. T. Apxutektypa u pynkunonupoBanue [IJINC : YuebHoe mocobue mo Kypcam
"udposeie ycTpoiicTBa 1 MUKpompoiieccopsl”, "MeToasl U ycTpoiicTBa udpoBoi 00paboTKH
curnanos", mo Hanpasnenuto "Paguorexunuka" / O. T. MartomuH ; Pen. A. U. backakos ; Mock.
suepr. uH-T (MOU TY) . — M. : U3n-Bo MOU, 2003 . — 32 c. - ISBN 5-7046-0901-5 .;

3. Haperikus, A. K. Jlormueckue 35ieMeHThI TU(POBBIX YCTPOKMCTB : YueOHoe mocobue mo Kypey
"udposeie ycTpoiicTBa 1 MUKpOIporieccopsl” 1o HanpasiieHuro "Pagnorexauka" / A. K.
Hapeikun, Mock. suepr. uH-1 (MDOU TY) . — M. : U3n-Bo MOU, 2004 . — 64 c. - ISBN 5-7046-
1056-0 ;

4. Yrpromos, E. I1. [TudpoBas cxemMoTeXHHKa : yaeOHOE TOCOOUE JIJIsi By30B 10 HAPABICHUIO
230100 "udopmatuka u BeruucnutenbHas Texauka" / E. I1. YrpromoB . — 3-e u3f., nepepad. u Jo1
. — CII6. : BXB-Ilerepoypr, 2010 . — 816 c. - ISBN 978-5-9775-0162-0 .;

5. Muxkymus, A. B. [{udpossie ycTpolicTBa 1 MHKPOIIPOLIECCOPHI : yueOHOE TOCcOOHe [Isl By30B IO
HaIPAaBJICHUIO MTOJMOTOBKU JUINIOMUPOBaHHBIX crienuanuctoB 210400 (654400) -
"Tenexommynukauun" / A. B. Muxymus, A. M. Caxues, B. 1. Cenunus . — CII6. : BXB-
[TeTepOypr, 2010 . — 832 c. — (YueOnas smreparypa st By3oB) . - ISBN 978-5-9775-0417-1 ;

6. [TonsikoB A.K.- "S3pikt VHDL u VERILOG B npoekTtrpoBaHuy HU(PpOBOI anmaparypsl Ha
IJINC", U3paTenscTBo: "MDOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012031.html.

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

2. Office / Poccuiickuii makeT o(h)UCHBIX IPOTpamMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxongepenuuu (Maiinn, Coepaxas, BK u ap);

5. Quiartus;

6. MPLab;

7. AVR Studio.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

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

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. HauuoHa bHasi 3JIeKTPOHHAs 0ubmoreka - https://rusneb.ru/

5. Dnexkrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HAauMCHOBaHHE
VYuebnsle aynutopun g | K-120, MammnHbIH 3a1 cepBep, KOHIULMOHED
MPOBEJCHUS JICKIIMOHHBIX UBII
3aHATHU U TEKYLIETO
KOHTPOJIS
VYuebnsle aynutopun g | XK-120, MamunHbli 3a1 cepBep, KOHIULMOHEP
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MPOBEACHUS TPAKTUUECKUX
3ansaTui, KP u KII

MBI

VYyeOHbIC ayAUTOPUU IJIS

K-120, MammHHBIHN 3a71

cepBep, KOHAULIMOHED

poBeIeHUs 1ab0PaTOPHBIX NBI{
3aHATUI
VYueOunbie aynuropuu g | JK-120, MammHHbIN 32501 cepBep, KOHIULMOHED
MIPOBEICHUS UBI],
IIPOMEKYTOYHOU
aTTecTalluu
ITomemenus nis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENILHONU PabOThI KomnbroTepHblit NUCbMEHHBIN, BeIIAJIKA JJIs1 OJEKIbI,

YUTaAJIbHBIN 321

KOMIIBIOTEpPHAs CETh C BBIXO/I0M B
HNHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
MIPUHTEP, KOHJIULIUOHED

Ilomentenus niist
KOHCYJIbTUPOBAHUS

E-815,
IIpenonaBarenbekas

CTOJI, CTYJI, IKad, BellaaKa s OJIeHKIbI,
KOMITBIOTEPHAS CETh C BBIXOJOM B
HuTepHeT, KOMIbIOTEP MEPCOHATBHBIH,
IPUHTED

[Tomenenus st XpaHEeHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTAPSs

E-802/4, Cxnan
WHBEHTApS U
00opynoBaHus

CTeJIIaX, CTOJ, CTYI, mKad, mkad 1
JIOKyMEHTOB, CEpBEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpOI‘paMMI/IpOBaHHe BCTpanBACMBbIX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-6

Homamrnee 3aganue Nel (JlomanHee 3amanue)

Homamnee 3aganue No2 (JlomanHee 3aganue)

3ammura madopatopHoii padoTel Nel "OcHOBBI KOMOMHAIMOHHOM Jloruku" (JIabopaTropHas
pabora)

3ammra nabopatopHoii padboTel No2 "Peanuzarus KOMOMHAIIMOHHBIX IU(PPOBBIX YCTPOWCTB HA
[TJINC" (JTabopaTopHas paboTta)

3amuTa naboparopHoi padotsl Ne3 "Peanu3arus mociae10BaTeIbHOCTHBIX HIU(PPOBBIX YCTPOHCTB
Ha [IJIUC" (JITabopaTtopHas paboTa)

3amura mabopatopHoii padboTel Ned "Peanuzanus KOHTpOJIEpOB BBOAA U nHauKanuu Ha [IJIMC"
(JTaboparopuas padoTta)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Wunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 4 6 8 | 10 | 12 | 14
KM:
1 OnemeHTHast 6a3a HU(POBBIX YCTPOICTB
11 OnemeHTHast 6a3a HU(POBBIX YCTPOICTB + +
2 OCHOBBI TEOPHH CUHTE3a IIUPPOBBIX
YCTPOMCTB
21 OCHOBVI)I TEOPHUH CHHTE3a HU(POBHIX + +
YCTPOMCTB
3 Komb6unanmonusie 1upoBbie yCTpOHCTBA
3.1 Komb6uHannonusie 1upoBbie yCTpOHCTBA + +
4 Tpurrepst
4.1 Tpurrepsl + +
5 CueTunku
5.1 CueTunku + + +
6 Peructpsl 1 ycTpoiicTBa Ha X OCHOBE
6.1 Peructpsl 1 ycTpoiCTBa Ha X OCHOBE +
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7 [IpeobpazoBarenu CUTHAIOB
7.1 [TpeoOpa3oBareny cUrHajioB +
8 [TporpamMupyemsle JIorn4eckue
UHTETPAJIbHBIE CXEMBI
8.1 [TporpamMupyemsle JIorn4eckue +
' WHTEIPAJIBHBIE CXEMBI
Bec KM, %: | 10 10 10 25 20 25
2 cemecTp

IlepeyeHb KOHTPOJBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CHUILIHHE:
3amura madopatopHoit padboTel Ne5 «KoHdpurypupoBaHue 1 mporpaMMHPOBaHHE
MHUKPOKOHTPOJUIEpa OTIaI09HOM miaTel» (Jlaboparopras padoTa)

KM-7

KM-8

KM-9

KM-
10

3amuTa naboparopHoi pabotsl Ne6 «OTiagka U TECTUPOBAHKE TPOTPAMMBI Ha

MHUKPOKOHTPOJUIEPE OTIaI09HOM miaTel» (Jlaboparopras padoTa)
3amuta naboparopaoit pabotsl No7 «KoHburypupoBaHue u NporpaMMHUpPOBaHHE
MUKPOIIpOIIeccopa OTIa09HON TuaTky (JIabopaTopHas pabora)

3amuTa naboparopHoi padotsl Ne§ «OTiagka u TECTUPOBAHKE TPOTPAMMBI Ha

MHKPOIIPOIIECCOpe 0TIaa04HoM atkl» (JlabopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM-7 KM-8 KM-9 KM-10
Howep Paznen pucuuminHel KM:
pasjena Al et Henens 4 8 12 14
KM:
1 MHUKPOKOHTPOIIEPHI
11 MHUKPOKOHTPOIIEPHI + +
2 Muxpornpoueccopsl
2.1 Muxkponpoueccopsl + +
Bec KM, %: 25 25 25 25
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