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

HaumeHnoBaHune o0pa3oBaTejbHOI mporpaMMel: Paqnorexunyeckue MeTOAbI H YCTPoiicTBa (popMHUpOBaHUS 1
00padoTKU CUTHAJIOB

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MAarucTpaTrypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
AHAJIOT'OBBIE, AHAJIOT'O-IUCKPETHBIE U AHAJIOT'O-LIU®POBBIE

BOJIBIIUE UHTEI'PAJIBHBIE CXEMbI

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
Pedepar

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;
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Ceenennn o enagensue L3N M3K
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[IpenomaBaTelib Waenmudmiatop R2€7522a0-ToropchinDS-648dbd7 J.C. Topormuun

(OJDKHOCTB) (moamucs) (pacmupoBKa IOIIUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

PYKOBOHHTCHB o Bnageneyu CaduH A.P.
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3aBeHy10HlI/II/I BBIITYCKAarOIICH Bnagenes, CapuH A.P.

KadeIphl T — Rdaf18b6c-SalinAR-Bed43614 A.P. Cadun

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBoeHust AMCUMIIMHBI. [[eap OCBOEHUS NHUCHUIUIMHBI COCTOMT B W3YYECHHUU IPHHIUIIOB
IIOCTPOEHUs, APXUTEKTYPHI, OCHOBHBIX XapaKTEPUCTUK U IIAPaMETPOB, a TAKKE BOIIPOCOB IIPAKTUYECKOTO
IPUMEHEHHs aHAJIOTOBbIX, AHAJIOTO-AUCKPETHBIX U aHAJOrO-IU(PPOBBIX HMHTETPAIbHBIX MUKPOCXEM C
BBICOKOM CTETIEHBIO UHTETPAIIH B COBPEMEHHBIX TPAKTax MpuemMa u 00pabOTKH paHMOCUTHAIIOB.

3agauu AMCHMIIINHBI

- TO3HAKOMUTH 00YYaIOUINXCS C BOMPOCAMU KJIACCU(PHUKAINH, TIPUHIIMIIAMHU IOCTPOCHUS,
0COOEHHOCTSIMHM CXEMOTEXHUUECKUX PELICHUH U XapaKTepUCTUKAaMH aHAJIOTOBBIX, aHAJIOTO-JUCKPETHBIX
u ananoro-uudpossix BUC, npumensieMbIx 1715 pa3paboTKu COBPEMEHHBIX YCTPOMCTB IpuemMa u
00pabOTKH PAJUOCUTHAJIOB PA3IMYHOr0 (PYHKIIMOHAJIBHOI'O HA3HAYCHMUS,;

- Hay4uTh IPUHUMATh U OOOCHOBBIBATh KOHKPETHBIE TEXHUUYECKUE PELICHUSI IPU
IPOEKTUPOBAHUHU YCTPOUCTB IpueMa 1 00pabOTKU PaJOCUTHAIOB C YU4ETOM ClelU(PUKU UCIIOJIb3YEMbIX

BUC.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnoco6HOCTE
MIPOBOJIUTH UCCIICAOBAHUS B
IEJISIX COBEPIIICHCTBOBAHUS
PaaMO3IEKTPOHHBIX
YCTPOMCTB

N1-2nk-1 Beimonasier
MaTEMaTHYECKOE U
KOMITBIOTEPHOE
MOJIEJIUPOBAaHUE
PaaMOdJIEKTPOHHBIX YCTPOMCTB
C LIEJIBIO ONTUMU3ALUU UX
11apaMeTpOB

3HATh:
- COBpCMCHHBIC CXCMOTCXHUYCCKUC
pelieHus, IpUMeHseMbIe TPU
[IPAKTUYECKON peanau3anuu 0a30BbIX
(GYHKIIMOHATBHBIX YCTPONCTB IpUeMa U
00pabOTKM PajiIMOCUTHAJIOB, U TEHCHIIUU
WX Pa3BUTHUS,

- COBPEMEHHOE COCTOSIHUE UHTETPAIbHOU
MUKPO3JIEKTPOHUKH, U3JIETUS KOTOPOH
SIBJISTFOTCS. OCHOBOM JIJISI CO3/IaHUS
PaaNo3JEKTPOHHON anmnaparypsl.

YMETB:

- ACIIOJIB30BATh aHAJIOTOBBIE, aHAJIOTO-
JMCKpeTHBIE 1 aHasioro-uugpossie BUC
JUISl TEXHUYECKOW peann3aluy MpUueMHO-
YCUJIMTEIIBHBIX YCTPOUCTB U
UHTEp(ENCHBIX YacTel COBPEMEHHBIX
IIPUEMHUKOB Pa3JINYHOTO
(YHKIIMOHAJILHOTO Ha3HAYEHUSI.

IIK-1 Cnnoco6HOCTE
MPOBOAMTH UCCIICIOBAHUS B
IEJISIX COBEPIIICHCTBOBAHUS
ParOdIEKTPOHHBIX
YCTPOMCTB

NJ1-3nk-1 Pa3pabatsiBaeT
QITOPUTMBI U TIPOBOJUT
HCCJIEIOBAHMS B LIETISX
COBEPILIEHCTBOBAHUS
(GYHKIIMOHAIBHBIX Y3JIOB
PaMO3IEKTPOHHBIX YCTPOUCTB

3HaTh:
- OCHOBHBIE TPUHLIUIBI IOCTPOEHUS,
CTPYKTYPHBIE CXEMBI, OCHOBHBIE
XapaKTEPUCTUKU U TTapaMeTPhl
AHAJIOTOBBIX, aHAJIOTO-TUCKPETHBIX U
ananoro-udgpoBeix BUC, ncmons3yeMbix
npu pa3zpadboTke uHTepdeicHol yacTu
COBPEMEHHBIX MPUEMHHUKOB PA3IMYHOTO
(GYHKIIMOHATLHOTO Ha3HAYEHUSI.

YMETh:
- OCYLIECTBJIATD [TOMCK U aHAJIU3UPOBATH
HAYYHO-TEXHUUYECKYIO0 HH(POPMALIUIO U
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

BBIOMpPaTh HeoOXouMble BUC nis
pa3pabOTKN KOHKPETHBIX YCTPOHCTB
npremMa u 00pabOTKH PaIUOCUTHAIIOB;
- IPOBOJUTH KOMITBIOTEPHOE
MOJICJTUPOBAHUE M SKCIIEPUMECHTAIILHOE
HCCJIEIOBAHUE KaK OTACIbHBIX
(YHKIIMOHATIBHBIX Y3JIOB, BXOISIINX B
coctaB BUC, tak u BUC B niesiom.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymimHa OTHOCUTCS K OCHOBHOW MpO(ecCHOHANbHOW 00pa3oBaTeNbHON  IMporpaMme
Panunorexnuueckre MeToabl U ycrporcTBa popmupoBaHus u oOpaboTku curnanos (manee — OIIOII),
HarnpaBieHuss nmoarotoBku 11.04.01 Papuorexnuka, ypoBeHb 0Opa3oBaHMS: BBICIIEE OOpa3oBaHUE -

Marucrparypa.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHus.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1me cBeneHus 1 6 2 2 - - - - - - - 4 - Iloozomogka domauinezo 3adanua:
TIOJIOXKEHHUSI KomrtproTepHoe MoaenmpoBaHue
11 Beenenue 8 UMC 6 2 - - - - - - - 4 - MHTETpajJbHOTO AU(depeHHanbHOro
omneparonHoro ycuiurens. [Toaroroska
JIOMAIITHEro 3a/laHus HalpaBJieHa Ha 0TpaboTKy
YMEHHH peleHus MpoecCHOHANbHBIX 3a1a4.
[IpoBepka goMaIIHeTo 3aJaHus IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Ilod2omoeka domauinezo 3adanusn:
BrImonHeHNe HHANBUAYAIEHOTO 3aHATHSI O
Teme: «KoMITbI0TepHOE MOICITUPOBaHHE
cosmecTtHOro pyHKnonupoBanus ALIT u LIATI
C MOMOII[BIO ITPOrPAMMHOT0 TIaKeTa ceMeHcTBa
MicroCAP». IToaroroBka 1oMamiHero 3a1aHus
HarpaBJjieHa Ha OTPabOTKy YMEHUH peLeHust
npodeccronanbHbIX 331a4. [IpoBepka
JIOMAIITHEro 3aJIaHusl IPOBOJIUTCSI MO
MIpeCTaBICHHBIM TUCHBMEHHBIM padoTaM.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], cTp. 8-21
[5], cTp. 5-25
2 Amnarnorossle U 20 4 - 4 - - - - - 12 - Ilodz0mosKa K KOHmMpPONbLHOU padome:
aHajoro-nudposse N3y4yeHnune marepualioB 10 paszieiny
BUC obmero Amnarnorossle 1 a"ajoro-mudpossie BIIC
MIPUMEHEHHS 00111ero MPUMEHEHHUsT U OATOTOBKA K
2.1 Amnanoroseie BUC 10 2 - 2 - - - - - 6 - KOHTPOJIBHOH paboTe Ha TEMY: «AHAJIOTOBBIC U
00111eT0 MPUMEHEHUS ananoro-mudpossie BUC obuiero npuMeHeHus,
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2.2 Amnanoro-uudpossie 10 6 OCHOBHBIE CXEMOTEXHUUYECKHE PELICHUS
BUC obmero nHTepdeiicHON YacTH COBPEMEHHBIX
MIPUMEHEHHS MIPUEMHHUKOB)

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 89-108
[3], cTp. 41-48, 92-118
3 OcHOBHBIE 23 17 Ilo020mo6Ka K KOHMPOILHOU padome:
CXEMOTEXHUYECKHUE IToaroroBka K KOHTPOJIBHOH paboTe Ha TEMY:
peeHus «AHanorossle 1 aHanoro-u¢ppossie BUC
uHTepdeiicHON YacTH 00111ero MPUMEHEeHHUs, OCHOBHBIE
COBPEMEHHBIX CXEMOTEXHUYECKHE PelIeHUs HHTep(erCHON
MPUEMHHUKOB YaCTH COBPEMEHHBIX IPUEMHHKOB)
3.1 | IIpuHOMIIBI TOCTPOCHHUS 5 4 H3yuenue mamepuanos 1umepamypHslx
U CTPYKTYPHBIE CXEMBI UCHIOUHUKOB:
COBPEMEHHBIX [7], ctp. 73-87
PUEMHHUKOB
3.2 AHaNoroBbIC 6 4
CXEMOTEXHUYECKHUE
penieHust
3.3 OcCHOBHBIE 5 4
CXEMOTEXHUYECKHE
KOH(pHUTypaIyn
34 Amnanoro-mu¢ppoBsie 7 5
CXEMOTEXHUYECKHE
peuieHus
4 [TonynpoBoJHUKOBbIE 30 20 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
(hyHKITMOHATTEHO- IToBTOpEeHue MaTepuana no pasaeny
ClelMaIn3UPOBAHHbBIE "ITonynpoBOAHUKOBEIE (PYHKIIMOHAILHO-
(3aKa3HbIe U crieuaI3upOBaHHbIe (3aKa3HbIE U
MIOJTy3aKa3HbIe) M0JTy3aKa3HbIe) aHAJIOTOBbIC U aHAJIOTO-
aHaJIOrOBbIE U aHAJIOI0- mudpossie BUC ¢ ncnoinp3oBanueM
mudpossie BUC ¢ OUITOJIIPHOI TEXHOJIOTHH"

HCTONb30BaHUEM Ilodzomogxa domawinezo 3adanua:
OunospHOM BrinonHeHe MHAUBHUAYaIBHOTO 331aHHS 110
TEXHOJIOTUU teme: «Mccnenosanne BUIC MHOrokanambHOro

4.1 | AmanoroBsle 3aKa3HbIe 15 10 perymaTopa TeMOpa ¢ LM(PPOBHIM yIIpaBICHHEM

BUC yactHOTO
[IPUMEHEHHUS

no muHe 12Cx». TloaroroBka nqoMairHero
3a/laHus HaTpaBieHa Ha OTPA0OTKY YMEHUI
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4.2

AHaJorossle U
aHajoro-udposse
nony3akasasie BIIC

YaCTHOTO NPUMEHEHUS

15

10

penieHust mpodecCHOHANBHBIX 33/1a4.
JloMarniHee 3aiaHue BbIIAaeTCA CTYACHTaM IO
n3ydeHHoMy B pazjene "I1omynpoBoHUKOBEIE
(YHKIIMOHATBHO-CIICIIHATN3U POBAHHBIC
(3aKa3HBIC U MOJTy3aKa3HbIC) aHAJIOTOBBIC U
ananoro-mudpossie BYC ¢ ucons3oBanmeM
OHITOIIPHOI TeXHOJIOTHH"
Mmarepuany.IIpoBepka gomariHero 3aaHus
MIPOBOANTCS TI0 NIPEACTABICHHBIM IMCHMEHHBIM
paboTtam.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne matepuaoB Mo pas3zaeiny
[MonynpoBoHHKOBBIE (HYHKIIHOHATIBHO-
CHenManu3upoBaHHbIe (3aKa3HbIE U
M0JTy3aKa3HbIe) aHAJIOTOBbIC U aHAJIOTO-
mudpossie BUC ¢ ncnoip3oBaHneM
OUIIOISIPHOM TEXHOJIOTHH M MOJATOTOBKA K
KOHTpPOJILHOH paboTe Ha TeMy:
«[TomynpoBoHUKOBBIE (PYHKIMOHAIHHO-
crenuanuzupoBaHibie BUCy.

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMOH pecdepara,
MIOJITOTOBUTH MIPE3CHTAINIO [ BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepara CTyneHTY
npeanaratorcs cienytomue sapuantsl: 1. CBUC
THTIA ’CUCTEMBI Ha KpUCTaJUIe” (System on
chip). 2. CoBpeMeHHBIC HHTETPAEHBIE
onepaunuoHHsle ycunurenu Ha MOII-
TpaH3uCTOpax (MPUHIHUIBI TOCTPOCHUS,
0COOEHHOCTH CXEMOTEXHHUKH U OCHOBHBIE
TEXHUYECKHE XapaKTEPUCTHKH). 3.
Cospemennbie OV tumna Rail to rail u ¢
00paTHON CBA3BIO IO TOKY U UX MPAKTHUECKOE
npumenenue. 4. [IpuHIUIBI TOCTPOCHHS U
OCHOBHBIE XapaKTEPUCTUKU IPHEMHHUKOB
NoTpeduTeIeld HABUTalIMOHHBIX CHCTEM THIIA
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GPS u I'monacc B HHTErpaabHOM HCHIOIHEHUU.
5. KommiiekcHbIe yacTOTHBIE (DUIIBTPBI H UX
MpaKTHYeCKOe NPUMEHEeHUe (B YaCTHOCTH, ISt
petIeHust Mpo0IeMbl TOJABICHNUS TAPA3UTHOTO
3€pKATBHOTO KaHaNa B CYNEPreTepOIHMHHbBIX
npueMHuKax). 6. [TomynpoBogaukossie BUC
COBpeMEHHbIX yMHOkatomux LIAIT u
MPOTPaMMHPYEMBIX MIMPOKOMOIOCHBIX
ycunutenel (MIpUHINIBI TOCTPOCHUS,
apXUTEKTypa U OCHOBHBIC JJIEKTPHUUECKUE
napameTpsi). 7. Pa3paboTka comepikaHus
YIPaXKHEHUS 110 MPUHIUIIAM IIOCTPOECHUS 1
MMPaKTUYCCKOMY IMMPUMEHCHUTIO MHTETPAJIbHBIX
AHAJIOTOBBIX HepeMﬁomnTeneﬁ, TOCTPOCHHBIX
Ha ocHOBe sueiiku bappu JLxuns6epTa.
8.0nHokpucranbubie BUC TpancuBepoB
(TPHHIMTIBI TIOCTPOCHUS, apXUTEKTYpa U
OCHOBHBIC TEXHHYECKNE XAPAKTEPUCTUKH).
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[7], ctp. 95-102

IlosynnpoBOIHUKOBEIE
(hyHKIIMOHATIBHO-
CIIeIUATN3UPOBAHHBIE
(3aka3Hble 1
M0JTy3aKa3HbIe)
aHAJIOTOBBIE U aHAJIOTO-
nuckpetasie BUC ¢
HCTIOJIb30BaHUEM
KMOII-rexHosioruu

28.7

22.7

5.1

AHaIoroBsle 3aKa3HbIe
BUC ¢
HCIOJIb30BaHUEM
KMOII-TexHnonoruu

13

10

5.2

AHaNoro-auCcKpeTHbIe
BUC ¢
HCTIOJIb30BaHUEM
TIePEKITI0YaeMbIX
MOII-koHIEHCATOPOB

15.7

12.7

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"TTomypoBOTHIKOBEIE (HDYHKIIMOHATIHHO-
CIeIUAIM3UPOBAHHbBIE (3aKa3HBIE U
M0JTy3aKa3HbIe) aHAJIOTOBbIC U aHAJIOTO-
nuckpetHoie BUC ¢ ucnonszoBannem KMOIT-
TEXHOJOruMn"

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepHuaioB Mo pas3uery
[MomympoBoTHUKOBEIE (PYHKITMOHAIBHO-
criequaIn3UpOBaHHbIE (3aKa3HbIE U
I10JIy3aKa3HbI€) aHAJIOTOBBIE U aHAJIOTO-
nuckpetHeie BUC ¢ nucnonszoBannem KMOIT-
TEXHOJIOTUH | MMOATOTOBKA K KOHTPOJILHOM
pabote Ha Temy: «I[lomTynIpOBOTHUKOBEIE

(¢ yHKIMOHAIBHO-cIIeTHaTm3upoBanHsie BUCy.
H3yuenue mamepuanog numepamypusix
UCHOYUHUKOB:




[1], cTp. 214-245
[2], cTp. 3-21
[4], cTp. 26-44
[6], cTp. 327-339
3adeT ¢ OLIEHKOH 0.3 - - 0.3 -
Bcero 3a cemecTp 108.0 16 16 0.3 75.7
Hroro 3a cemecTp 108.0 16 16 0.3 75.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus u noaoxicetus

1.1. BBenenue B UMC

Bomnpocsl KJIacCUpUKAIUN MHTETPAJIbHBIX MHKPOCXEM (UMC). OcHOBHbIE
KJIacCU(UKalMOHHbIE TpHU3HAaKU. bonbmme u cBepxOonbiine wuHTerpanbHbie cxembl (BUC u
CBUC). Knaccudpukamuss BUC no crenenn ydactusi pazpaborynkoB PDA B MpOEKTHPOBaHUU U
nsrotopneann  MMC: oOmero mnpumeHeHus (Wid yHUBEpcaldbHble) W (YHKIHOHAIBHO-
CIICLMATM3UPOBAaHHbIE  (3aKa3Hble M  Mojy3aka3Hblie). (OCHOBHbIE BapUaHThl  peaTU3alUU
AQHAJIOTOBBIX, AHAJIOTrO-AMCKPETHBIX W aHAJIOTO-IUGPOBbIX Moiy3aka3Helx BHC: Ha 0a30BbIX
maTpuuHblx kpucramiax (BMK), mporpammupyemsix marpunax (IIAM) u nporpamMmupyeMbIx
uHTerpaibHbXx cxemax (ITAUC)..

2. Ananocosvie u aHClJZOZO'MM(i)DOGble bUC 06ZM€20 NPUMEHEHUA

2.1. Ananorossie BUC o6miero npuMeHeHus

Muorokananeaple  BVIC B BHae Ha0OPOB OJHOTUITHBIX CABOCHHBIX W CYCTBEPCHHBIX
MHTETPAbHBIX omnepanuoHHblx ycunutenedt (OY) u kommapatopoB. Bompocsl kinaccudukanuu
coBpeMeHHbIX OV 1o creneHn OnM30CTH K WACAIbHBIM  YIPABISEMBIM HCTOYHHMKAM
(rpancaktopam). [lpuniunel moctpoenus OY 1o kiaccuueckoil crpykrype. OcoOeHHOCTH
BBITIOJIHEHUSI M OCHOBHBIE XapaKTepHCTUKU coBpeMeHHBIX OVY: OV Tuna rail-to-rail, OY c¢
o0paTHOH CBs3bIO MO HampspkeHuto, OY ¢ o0paTHOI CBs3bI0 MO TOKY (TpaHcumiienancHole OY) u
TpaHCcKOHIyKTUBHBIE OY. MHOrOoKaHanbHbIe Tporpammupyemeie OVY..

2.2. Ananoro-uudpossie BUC obmiero npuMeHeHus

[TpyHIMIIBI TOCTPOEHUSI U OCHOBHBIE XAapaKTEPUCTUKH COBpEeMEHHBIX KoHBeWepHbIx ALl u
ALl ¢ curma-genpra MOIYISITOPOM. VYmuoxaromue 1ALl I[lpuHIUObel  0OCTpOCHMS
IPOrpaMMUPYEMBIX MHTErpabHBIX YCUJIMTENEH, B TOM uncie MHorokaHanbHbiX. BYC tuna ADS
7871 kaxk mpumep 14-pazpsmHoro AIIl ¢  MyJIbTHIUIEKCOPOM, HPOrPaMMHUPYEMBIM
IIMPOKOMOJIOCHBIM YCUJIUTENIEM M CTAaOWUIM3UPOBAHHBIM HCTOYHHUKOM OIIOPHOTO HAIPSKEHHUS.
Amnanoro-uugpossie ITAUC, conepxkamue AL u IIAII. BMC cuHTe3aTOpOB CETKM CTaOMIIBHBIX
4acTOT Ha ocHoBe aHanoro-nugposoit ®AITY. Ananu3 cBOICTB aHAIOrOBOM 1 aHAIOTrO-LM(PPOBO
®AIIY c¢ wucnoiab30BaHMEM CTPYKTYPHOH Mojenu B BHJE cHUrHaibHOro rpada. OcCHOBHBIE
napametpsl BUC cuHTE3aTOpOB 4acTOT KOCBEHHOT'O IEUCTBHUSL..

3. Ocnosuble cxemomexHuyeckue peulerusd MHmeDd)elZCHOIZ qacmu COBPEMEHRHBIX NPUEMHUKOB

3.1. [IpuHIMIBI HOCTPOEHUS U CTPYKTYPHBIE CXEMbI COBPEMEHHBIX IPUEMHUKOB

[TpyHIMIIBI TOCTPOEHUS M CTPYKTYpPHBIE CXEMBI COBPEMEHHBIX INPUEMHHUKOB Pa3INYHOIO
Ha3HAa4YeHMs U UX OCHOBHbIE (DYHKLIMOHAJIbHBIE y3JIbl U ycTpolicTBa. Kpurepun st OlleHKH ypOBHS
HEJIMHEHHBIX HMCKOKEHUH (TOYKAa HACHILEHUS M XapaKTEepUCTHUYECKass TOYKa MOIIHOCTH
MHTEPMOAYISIIIMOHHBIX HCKaXkeHuH n- ro mnopsaka [[PN) u nauHamuyeckoro pamamasoHa
panuoTexHnyeckux ycrpoicts (SINAD)..

3.2. AHanoroBsle CXEMOTEXHHUYECKUE PEIIECHUS

OCOOEHHOCTH  BBINIOJIHEHHSI ~ COBPEMEHHBIX  MHTETPAIbHBIX  MaJOLIYMSIIUX  BXOJHBIX
yeunutened (MIIY). MIIY ¢ gactuuyHol kommeHcanuei nryma. [Ipumepbl cXxeMOTEeXHUYECKUX
pemenuii. IlpuHnunel noctpoeHus aHanoroBbix nepemHoxutened (All). CTpykTypHbIil CHHTE3
yeTblpexkBaapaHTHoro All Ha suelike bappu [xunbbepra ¢ OUMONSAPHBIMH U TOJEBBIMU
TpaH3ucTtopamu. OCHOBHBIE XapaKTEPUCTUKH U NapameTpsl Takux All..
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3.3. OcHOBHBIE CXEMOTEXHUYECKHUE KOH(PUTYpaLIuU

OcHOBHBIE  CXeMOTexXHUYeckne KoHburypanuu ((QyHKIHMOHAIBHBIE YCTPOWCTBA)  AJIA
aHaioroBeix BUC ¢ WCHoiah30BaHUEM aHAJIOTOBBIX IMEPEMHOXKHUTENEH: OalaHCHBI CMECUTENb C
MOJIaBJICHUEM ILIYMOB Te€TEPOJMHA, ONTUMAJIbHBIA CMECHUTENb (WM KBaApPAaTypHBIA MOIYISTOD),
CBY-cmecurens ¢ MOAABIEHUEM 3€pKAJIbHOTO KaHaja, KBaApaTypHbIE YaCTOTHBIE JIEMOIYJISATOPbI
(Y1) c dazocaBuraroimmm KOHTYPOM M C HCMHOJIb30BAaHUEM IIUPOKOIMOJIOCHOW JHMHHUM 33JEPIKKH.
[TpuMeHeHne KOMIUIEKCHBIX (PMIIBTPOB U KOMIUIEKCHBIX CMECUTEIIEH IS MTO/IaBICHUS 3epKaIbHOTO
KaHaja B IPUEMHUKAX C HU3KOM MPOMEXYTOUHOM YacTOTOIA..

3.4. AHanoro-1udpoBble CXeMOTEXHUYCCKUE PEIICHUS

AHanmoro-mu@poBeie  AEMOAYISTOPbl CUTHAIOB C aMIUIMTYAHOW W yrioBod (UM u OM)
Monysmued Ha 0Oase QopmmupoBarens kBaaparypHbeix KommoHeHT (DKK). Anroputmsl
BBIMIOJTHEHUS TAKUX JAEMOAYJISITOPOB, B YACTHOCTH KBaJPaTypHOTO aMIUIMTYAHOIO JEMOJYJIATOPA,
YJ[ co 3BeHOM BpEMEHHOW 3aJepKKH M C HCIOIb30BaHHEM AU(PPEepeHIUPYIOMHX YCTPOICTB.
[Tpumep BUC ®KK-Ttuma npoussoactea komnanuiit MAXIM u Analog Devices..

4. HO]ZVI’ZDOGOOHHKOSble d)VHKZ/{leOHCZ]ZbHO'CI’l@MUCUlI/BMDOGClHHble (3aKa3Hbl€ u l’lOJZVS’dKCBHble)
ananozoesvle u aHaJZOZO-Mud)DOGble BUC ¢ ucnoavzosanuem 6un0ﬂﬂDH01/7 mexHoJjiocuu

4.1. Ananorossie 3aka3zHbie BYIC yacTHOro npumMeHeHus

KpaTkass xapakTepucTHKa NPUMEPOB BBIIIOJHEHUS IOJYNPOBOJHUKOBBIX 3akasHbelx bUC: BUC
OJHOKPHUCTAJIBHOTO BemarenbHoro YM-npuemnuka FM-nuana3soHa ¢ HU3KOM NIPOMEXYTOYHOU
yactoToil Tuna TDA-7088, BUC st mocTpoeHus: 0THOKPUCTAIbHBIX UM-NIpUEMHUKOB C OJTHO - U
JBYXKpaTHbIM IpeoOpa3soBaHMEM 4YacTOThl BEAYIIMX 3apyOeKHbIX (UpPM, B TOM 4YHUCIE C
CHUHTE3aTOPOM CETKU CTaOMIIbHBIX yacToT, aHanorossle BUC st npuemnukoB cuctem tuna GPS u
I'monacc, BUC nns nmoctpoeHus NMpUEMHHKA YAaCTOTHO-MAHUITYJIMPOBAHHBIX CUTHAJIOB C HYJIEBOM
IIPOMEXYTOUYHOU YaCTOTOM..

4.2. AnanoroBsle 1 aHasioro-u@possie nonysakasusie BUC yacTHOro npuMeHeHus

[Tpumepel BBINMOIHEHMSI MOJYNPOBOJHUKOBBIX IOJY3aKa3HbIX AHAJIOTOBBIX M  aHAJIOroO-
uudposeix BUC: ananoroBas BMK s co3manmsi anmapatypbl, oOecriedrBaronield MpoBEICHNE
CIIO)KHBIX  (DU3WYECKHX OHKCHEpUMEHTOB; aHajoro-uudposas BMK Tuma HS515XT1 ¢
ucnonbszoBanueM buKMOII texnonorum..

5. Honynpoeoouuxosgvie (OyHKUUOHATbHO-CHeYUAIUIUPOBAHHbIE (3aKA3HbLE U NOAY3AKA3HbLe)
ananozosvie u arano2o-ouckpemuvie BUC ¢ ucnoavzosanuem KMOII-mexnoao2uu

5.1. Anaorossle 3aka3uble BUC ¢ ncnons3oBanneM KMOII-TexHOoI0rMH

[TpuHIUTIBI TOCTPOEHUS TPAHCKOHIYKTUBHBIX YCUJIMTENECH C OrpaHUUYEHHBIM KOd(huIimeHTomMm
yCcHIIeHUsT M pa3paboTka MHUKPOIJIEKTPOHHBIX YCTPONCTB Ha WX ocHoBe. CHHTE3 4YacTOTHO-
U30MpaTEeTbHBIX YCTPOHCTB BHICOKOTO mopsiaka — ST-punbTpos Ha 6a3e KMOII-TexHoM0THY.

5.2. Ananoro-guckpetnbsie BUC ¢ ucnions3oBanureM nepeknoyaeMbix MOII-konneHcaTopoB

[TpyHIMIIBI TOCTPOEHUS AIIEKTPOHHBIX YCTPOMCTB pazNuYHOro (QYHKIMOHAIBHOTO Ha3HAUYEHUs
Ha 6a3e nepekimoyaeMbix MOII-konnencaropoB. Ilpumeps! 3aka3HbIX U nomy3akasHbix BUC storo
tuna Ha ocHoBe BMK u [TAVC. CoBpeMeHHBIE TEHJIEHIINN B pa3pab0TKax aHAJIOTOBBIX U aHAJIOTO-
mudpoBeix MUMC: mnonynpoBogHukoBble aHanoropsle MMC CBU-mmana3oHa pasziMyHOTO
GbyHKIIMOHAIBHOTO Ha3HayeHwus:, aHanoro-uugpossle CBUC Tuma system on chip (cucrema Ha
OJIHOM KPHCTAJLIE)..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. UccnenoBanue XxapakKTepUCTHK U MapaMeTPOB UHTETpalIbHbIX Tu((depeHIIHaTbHOTO
yeunutenst 1 OV ¢ BCTpOEHHON KOppeKLUEel Ha KOMIIBIOTEPHBIX MOJEISIX. ;
2. KoMmnbrotepHoe MoJienipoBanue yeTbipexkBaapanTHoro All Ha siueiike bappu
Jxuns0epra ¢ OUTIONIIPHBIMU U TTOJICBBIMU TPAH3UCTOPAMH. ;
3. AHanu3 CTPYKTYPHBIX CXEM, CXEMOTEXHHUUECKUX PELICHHI, a TAKKe OCHOBHBIX
ANEKTPUUECKUX XapaKTEPUCTUK U mapaMeTpoB ojHOKpucTanbHbix BUC nmpoussoacTea
KoMmnanuu Motorola ns moctpoenus cyneprerepoauHHbIX UMC-TIOHEPOB € OJHOKPATHBIM U
JIBYXKpPATHBIM MTPEOOpa30BaHUEM YaCTOTHI.;
4. AHanu3 CTPYKTYPHBIX CXE€M, CXeMOTEXHUYECKUX PEIICHUH, a TAK’KE€ OCHOBHBIX
IIEKTPUYECKUX XapaKTEPUCTHUK U MapameTpoB ogHokpucrainbHoit BUC tuna SL 6649
MIPOU3BOJICTBA KoMIaHuu Plessey aiig mocTpoeHus mpueMHUKa YaCTOTHO-
MaHUITYJIMPOBAHHBIX CUTHAJIOB JJII CUCTEM IE€pEauM IaHHbIX.;
5. AHanu3 CTPYKTYPHBIX CXEM, CXEMOTEXHHUYECKHUX PELICHUH, a TAaKkKe OCHOBHBIX
IIEKTPUYECKUX XapaKTEPUCTHUK U napameTpoB ogHokpuctanbHbix BYC tuma MRFIC 1502
pou3BoICTBA KoMItanuu Motorola u Tura MAX 2769 npou3BoAcTBa KOMIaHUKM Maxim s
NPUEMHHUKOB MoTpeduTesns B HaBurannoHHbIX cucremax [ JIOHACC/GPS.;
6. AHaNIU3 CTPYKTYPHBIX CXEM, CXEMOTEXHHUUECKHUX PELICHHUM, a TAaKXKe dJICKTPUUECKUX
XapaKTEPUCTHUK U MMAPAMETPOB aHAIOTO-IIU(PPOBEIX 0THOKPUCTAIBHBIX BUC - TpaHCcHBEepOB
tuna XE12xxF npou3BoacTBa komnanuu Semtech.;
7. KomnerorepHoe moaenupoBanre SC-yCTpONCTB € IOMOIIBIO TPOrPAMMHBIX CPEJICTB TUIIA
Anadigm Designer-2. Pa3pabotka ananoro-auckpetabix BUC Ha 6aze ITAVIC ¢ moMoripo
OTIIQJ0YHBIX CpeACTB KoMitanuu Anadigm.;
8. KomnbrotepHoe mozenupoBanue copmectHoro ¢pyukiuonuposanust AL u LAIT ¢
MIOMOIIBIO IPOTPAMMHOTO TlakeTa cemeiictBa MicroCAP..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeayCMOTPEHBI

12



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konbr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB 1.3.1)
1]2]3]4]5
3HaTh:
COBPEMEHHOE COCTOSIHUE MHTETPATIbHOU Kontponbnas padora/Beenenne B UMC
MUKPO3JICKTPOHUKH, U3JICIIHAS KOTOPOH SIBJISIFOTCSI OCHOBOM | MJI-2mk-1 +
JUISI CO3/IAHUS PAJIMOAJIEKTPOHHOM anmnapaTypsl
COBPEMEHHBIE CXEMOTEXHUYECKUE PELICHMS, IPUMEHSIEMbIE KonrtponsHas pabora/AHanoroBele 1 aHAJIOTO-
MIPH MPAKTUYECKON peanu3annuu 0a30BbIX (PYHKIIMOHAIBHBIX V-2 + ugpossie BUC obiero npuMeHneHus
YCTPOMCTB npremMa u 00pabOTKH PaiMOCUTHAJIOB, U ’
TEHJICHLIUU UX Pa3BUTHUSA
OCHOBHBI€ MTPUHITUIIBI TTOCTPOCHUS, CTPYKTYPHBIE CXEMBI, KontponbHas pabora/CxeMOTEeXHUUECKUE
OCHOBHbBIE XapaKTEPUCTUKU U NTapaMeTPbl aHATIOTOBBIX, penieHus nHTep(ecHOI YacTH COBPEMEHHBIX
aHaJIOTO-IUCKPETHBIX U aHanoro-undpossix bUC, -3 + MIPUEMHUKOB
UCIONIb3YEMBIX TpU pa3paboTke uHTepdeiicHON YacTn -3kt
COBPEMEHHBIX TPUEMHHUKOB PA3INYHOTO (YHKIIMOHATHHOTO
Ha3HA4YCHUS
Ymersb:
HCIOJIb30BaTh aHAJIOTOBbIE, aHAJIOTO-IUCKPETHBIE U KonTponbnast padota/IlomynpoBoJHUKOBbIE
a”anoro-uudpossie BUC ans TexHuyeckoi peannzanuu (G YHKIIMOHATBHO-CIISIUAIN3UPOBAaHHBIC
MIPUEMHO-YCUIUTENbHBIX YCTPONUCTB U UHTEP(ENCHBIX N-2nk-1 + aHasioroBble u aHasioro-ugpossie BUC ¢
4acTeil COBpEMEHHBIX TPUEMHUKOB Pa3IMYHOTO MCIOJIb30BaHUEM OUIIOISIPHON TEXHOIOTUU
(YHKIIMOHAJILHOTO Ha3HAYEHUS
MPOBOJIUTH KOMIBIOTEPHOE MOJEIUPOBAHUE U KonTponbnas pabota/IlomynpoBoHUKOBEIE
AKCIIEPUMEHTAJIbHOE UCCIIEJOBAaHUE KaK OTIENIbHBIX VT-3rc + (G yHKIIMOHAIBHO-CIIEUAIN3UPOBAaHHbBIE
(YHKIIMOHATBHBIX Y37I0B, BXOASMUX B cocTtaB bBUC, Tak u aHajoroBble U aHajoro-nguckpetHsie BUC ¢
BUC B ietom ucnois3osaneM KMOII-texHomorun
OCYUIECTBJIATH MOUCK U aHAJTU3UPOBATH HAYUHO- VT-3mc1 N I P I Pedepat/Pedepar Ha BEIOpaHHYIO TEMY

TEXHUUYECKYI0 HH(OPMAIUIO U BEIOWpaTh HEOOXOIMMBIE

13




BUC st pa3paboTKu KOHKPETHBIX YCTPOMCTB IIpHEMa U
00pabOTKH paTuOCUTHAIIOB
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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
2 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Beenenue 8 UMC (KontponbsHas pabota)

dopma peanuzarmu: Beictymienne (1okia)
1. Pedepat Ha BeiOpannyto temy (Pedepar)

Dopma peanuzaruu: [lucemennas padota
1. AnanoroBeie u ananoro-iudpossie BUC obmero npumenenus (KorrponsHas padora)
2. [MonynpoBOAHUKOBBIE (PYHKIIMOHATBHO-CIEIIMATM3UPOBAHHBIC AHAJIOTOBBIE U aHAJIOTO-
nuckpernbie BUC ¢ ucnons3oBanuem KMOII-texnonoruu (KonTponshas padbora)
3. [MomynpoBogHUKOBBIE (PYHKIIMOHAIBHO-CIIEIMATN3NPOBAHHBIE aHAJIOTOBBIE M AHAJIOTO-
uugpossie BUC ¢ ucnonpzoBanuem oumnossgpHoi TexHonoruu (Kontponbhas padota)
4. CXeMOTeXHUYECKUE PElIeHNUs NHTEPPEHCHON YaCTH COBPEMEHHBIX IPUEMHUKOB
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No2)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. borateipes, E. A. MUKpO3JIEKTPOHHBIE aHAJIOTOBBIE U aHAJIOTO-TUCKPETHBIE YCTPOICTBA TpHEMa
U 00pabOTKH paInOCUTHAJIOB : yuyeOHOe mocoOue /171 By30B 110 HarpasieHuto "Pangnorexnuka” / E.
A. Borateipes ; Pen. C. M. Cmonbckwii . — M. : 3parensckuii jom MOU, 2007 . — 264 c. - ISBN
978-5-903072-49-1 .;

2. TopomuuH, J{. C. OcHOBBI Teopun U cxeMoTeXHUKu SC-yCTpoICTB Ha 6a3e mporpaMMUpPyeMBbIX
MHTETPAIbHBIX CXEM : yueOHOe 1ocodue o Kypcy "AHaioroBble, aHaJIOrO-AUCKPETHBIE U aHAJIOTO-
uugpossie BUC" no nanpasnenuto 11.04.01 "Paguorexnuka" / 1. C. Topornuun, E. A. BoraTsipes,
B. A. ®unaros, Hau. uccnen. yu-t "MON" (HUY"MBHU") . — M. : U3a-Bo MDU, 2018 . —92 c. -
ISBN 978-5-7046-1995-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10441;

3. lllorenoB A. X., Ctpe6kos /[I. C., Hlorenos 0. X.- "Ananorosas, uudponas u cuiaopas
anektponnka", U3garenscro: "OUIMATIIUT", Mocksa, 2017 - (416 c.)
https://e.lanbook.com/book/104973;
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4. boratsipes, E. A. OcHOBBI aHaNM3a HEMMHENHBIX MTHEPLUOHHBIX YCTPOUCTB C IOMOIIBIO
GbyHKIMOHATBHBIX 0B Bonbreppri-Bunepa : yauebHOe mocobue mo kypcam "CxeMoTexHUKa
AHAJIOTOBBIX AJIEKTPOHHBIX YCTPOHCTB" 1 "Y cTpoiicTBa preMa 1 00paboTKH CUTHAIOB" 11O
HarnpasieHuto "Paguorexnuka" / E. A. borareipeB, Mock. snepr. ud-t (MOU TY) . — M. :

Uz narensckuit nom MOU, 2010 . — 68 c. - ISBN 978-5-383-00591-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2828;

5. borarbipes, E. A. DHUMKIONIE U 3JEKTPOHHBIX KOMIOHEHTOB. T.1. bonblue nHTerpagbHble
cxemsl : cipaBouHuK / E. A. Borateipes, B. 1O. Jlapun, A. E. Jlskun ; Pen. A. H. Epkun . — M. :
MAKPO TUM, 2006 . — 224 c. - ISBN 5-9900833-1-9 .;

6. I'pebenko, FO. A. Onnopoausie ycTpoiictBa 00padboTku curHanos / FO. A. I'pebenko . — M. :
Usnarensckuii nom MBU, 2009 . — 184 ¢. - ISBN 978-5-383-00330-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=285;

7. Kopotkos, A. C. YcrpoiicTBa npuema u 00pabOTKH CUTHaJIOB. MUKPOAJIEKTPOHHBIE
BBICOKOYACTOTHBIE YCTPOWCTBA PAIMOIPUEMHUKOB CUCTEM CBSI3M : yueOHoe nmocodue / A. C.
Kopotkos, C.-Iletepb. roc. nonurexuuueckuit yH-t . — CII0. : U3n-Bo [lonurexH. yn-ta, 2010 . —
223 c. - ISBN 978-5-7422-2673-4 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

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

3. Windows / OnepannonHas cucreMa cemeicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. Micro-Cap.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcuTeTckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. HauuoHabHasi 3JIEKTPOHHAs GubmoTeka - https://rusneb.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenne
HaAaMMCEHOBaHHeE
Y4eOHble ayAUTOpUH IS E-704/11, YucOnas CTOJI MPernoiaBaTesi, CTOI, CTYI, MKad,
[IPOBEICHUS JICKIIMOHHBIX naboparopus PITY BEILIAJIKA JUIS OJEK/BI, JOCKA MEJIOBasd,
3aHATUHI U TEKYLLETO kad. "dopc" n1abopaToOpHBIN CTeH I, 000PYyI0BaHHE
KOHTPOJIA CIIeUATTU3UPOBAHHOE, TEIIEBU30], YIeOHO-
HaTJIsTHOE TTocoOue
K-120, MamvHHBIH1 cepBep, KOHAUIMOHEP
3an MBI
Y4eOHble ayAUTOpHUH TS E-704/11, YucOnas CTOJI MPEMnoiaBaTesi, CTOI, CTYI, MKad,
MPOBEICHUS naboparopust PITY BEIIanKa JJIs OJCKIBI, TOCKa MEJIOBas,
MPAaKTUYECKUX 3aHIATUH, kad. "dopc" n1abopaToOpHBIN CTeH, 000PYyI0BaHHE
KP u KII CIIeUATTU3UPOBAHHOE, TEIEBU30], YIeOHO-
HaTJIsTHOE TToco0ue
2K-120, MamuHHBIH cepBep, KOHAUIMOHEP
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3an UBIJ

Y4eOHble ayAUTOPUH IS

E-704/11, YucOnas

CTOJI MPEIoiaBaTesi, CTOJ, CTYII, IKad,

MPOBEACHUS naboparopus PITY BellaaKa I OACKIbI, JOCKa MeJIoBasd,
IPOMEKYTOYHON kag. "dopc" 71a0opaTOpHBIA CTeH]T, 000pyIOBaHHE
aTTecTaluu CIIeIUATTU3UPOBAHHOE, TEIIEBU30]D, YIeOHO-
HarJIsHOE IToco0ue
[Nomermmenus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KomnbrorepHbiit MHUCHMCHHBIN, BETATKA JIJIST OJICKIbI,

YUTAJILHBINA 3aJ1

KOMIIBIOTEPHAsI CEThb C BBIXOOM B IHTEpHET,
KOMIIBIOTED MEPCOHAIBHBIN, IPUHTED,
KOHIULIMOHED

IMomertienus mis E-420/7, CTOJI IPEIOoIaBaTesl, CTOJ, CTYII, IKaQ,
KOHCYJIbTUPOBAHUS JlaGoparopus M- BeIIaJIKa JUIS OJCXKIbI, JOCKa MapKepHas,
BHJICO TEJICBU30D
[TomereHus A XpaHEHUS E-704/14, 0o0opynoBaHue AJIsl IKCIIEPEMEHTOB,
o0opynoBaHus U y4eOHOTO [Tomemenue xad. 3aracHbIe KOMITICKTYIOIINE JIIs
VHBEHTaps "OOPC" o0opynoBaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AHaHOFOBLIe, AHaJIOTO-AUCKPCTHBIC U aHaJIOI‘O-III/I(prBLIC OoJbIIINE HHTCI'PAJIbHBIC

CXCMBI

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

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

KM-6

Beenenue 8 UMC (KontposbHas paboTa)

Amnanorossie u aHajoro-indpossie BUC obmero npumenenus (KorrponsHas padora)
CxeMOTeXHUYECKUE pelieHus] HHTep(EHCHON YacTH COBPEMEHHBIX NpueMHHUKOB (KoHTposibHas
pabora)

[TonynpoBOTHUKOBBIE PYHKITMOHATBHO-CIICIIUATU3NPOBAHHBIC aHAIIOTOBBIC M aHAJIOTO-
mudpossie BUC ¢ ncnons3zoBanneM ounomnsproii Texnonoruu (KorrponpHas padora)
[TonynpoBOTHUKOBBIE PYHKITMOHATBHO-CIICIIUATU3NPOBAHHBIC aHAIIOTOBBIC M aHAJIOTO-
nuckpernbie BUC ¢ ucnons3oBanuem KMOII-texnonoruu (Kontponsnas padbora)

Pedepar na BeiOpannyto temy (Pedepar)

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

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 > 6
pasjena Henens 4 8 10 13 15 16
KM:
1 OO1ue cBeIeHUS U TTOJIOKEHUS
11 Beenenue 8 UMC + +
2 Amnaiorossle 1 aHanoro-uugpossie BUC
00111er0 MPUMEHEHUS
2.1 Amnanorossie BUC ob1iero npuMeHeHus + +
2.2 Amnanoro-uugpossie BUC o01iero npuMeHeHus + +
OCHOBHBIEC CXEMOTEXHUYECKHE PEIICHUS
3 UHTEepQECHOM YacTH COBPEMEHHBIX
IPUEMHHUKOB
31 [TpUHIUIBI TOCTPOCHUS U CTPYKTYPHBIE CXEMBI 4 +
' COBPEMEHHBIX IIPUEMHHUKOB
3.2 AHAJIOTOBBIE CXEMOTEXHUYECKUE PEIICHUS + +
3.3 OcCHOBHBIE CXEMOTEXHUYECKHE KOHPUTypaluu + +
34 AHanoro-nuppoBble CXeMOTEXHUYECKHE + +
] peleHus
[TomynpoBOTHUKOBBIE PYHKITMOHATBHO-
4 CHelHaIu3UpOBaHHBIE (3aKa3HbIE U
NI0JTy3aKa3HbIC) aHAJIOTOBHIE W aHAJIOTO-
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nudposeie BUC ¢ nucrnons3oBanrem
OUIIOJIIPHON TEXHOJIOTUU

4.1

Amnanorossie 3aka3able BUC yactHOrO
MIPUMEHEHUS

4.2

AHasiorossle ¥ aHAJIOro-UU(pPOBbIE
nosty3akasHble BYC yacTHOro npuMeHeHus

[TonynpoBOIHUKOBBIE PYHKIIMOHAIBHO-
CIeLUATU3UPOBAHHbIE (3aKa3HbIC U
M0JTy3aKa3HbI€) aHAJOrOBbIE M aHAJIOTO-
nuckpernbie BUC ¢ ucnons3oBanuem KMOII-
TEXHOJIOTHH

5.1

Amnanorossie 3akasusie BUC ¢
ucnois3zosanueM KMOII-texnomoruun

5.2

Amnanoro-auckperusie BUC ¢ ucnons3oBanrem
nepekiaroyaeMbix MOII-koHaeHcaTopoB

Bec KM, %:

10

15

20

20

15

20
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