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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBOeHUS IMCIHHUILIHHBI:

COCTOMT B M3y4YEHUHM s3bIKa OIKCAHUS almaparypsl,

NPUMEHSIEMOTO B IPOEKTUPOBAHUH IIU(PPOBBIX HHTETPATBHBIX CXEM

33[{3‘11/1 AUCHHUITIMHbI

- OCBOHUTH OCHOBHBIE KOMITBIOTEPHBIC TEXHOJIOTHH, TPUMEHIEMbIE TIPU TPOSKTUPOBAHUN
U(PPOBBIX UHTETPATHHBIX CXEM;

- I3YYHTh HA IPAKTUKE OCOOCHHOCTH MPUMEHEHHSI OTACITBHBIX TPOTPAMMHBIX MPOJTYKTOB;

- U3YYHUTh SI3BIK OMKMCAHUS alllapaTypbl BBICOKOTo ypoBHs - VerilogHDL;

- chopMHpOBaTh HABBIK HAITMCAHUS TECTOBBIX CTEHIOB (testbench);

- copmupoBath HaBbIK Bepudukanun HDL-onucanus npoexra,

- I3YYHTh pabOTy OCHOBHBIE (PYHKIIMOHAIBHBIC Y3JIbI KOMOWHAITMOHHOMN 1
MIOCJIEIOBATEIIbHOCTHOM JIOTHKH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
y4acTBOBATh B
POEKTUPOBAHUHU
WHTETPAITBHBIX CXEM

N JI-1nk-1 Ucnonb3yet
Cpe/CTBa aBTOMATU3AIMN
CXEMOTEXHHYECKOTO
MPOCKTHPOBAHUS

3HATh:

- BUJIBI U IPUHITUI paOOTHI TPUITEPOB;

- BUJIbI U IPUHIUTT PAaOOTHI PETUCTPOB U
CUYETUYHMKOB;

- IPUHIIHIT POCKTHPOBAHUS IIHPPOBBIX
CXEM C HUCHOJIb30BaHUE KOHEYHBIX
aBTOMATOB;

- BUIBI U IPUHIUI PaOOThI MIU(PATOPOB U
JemndpaTopos;

- BUJIbI U TIPUHIIUAI PabOThl CyMMAaTOpPOB;

- BUJIB U IPUHITUTT PAOOTHI
MYJIbTUIUIEKCOPOB U AEMYJIbTUILIIEKCOPOB.

YMETh:

- popmupoBats noBegaeHYeckoe HDL-
onucanue, npou3Boauts RTL-cunTe3 1
MOJIETTMPOBATh MHU(PaTOPHI U
nemudpaTopsl;

- IPUMEHATh KOHEUHbIE aBTOMATHI JIJIs
MPOEKTUPOBAHUS IU(PPOBBIX CXEM;

- popmupoBats noBeaeHYeckoe HDL-
onucanue, npou3Boauts RTL-cunTe3 1
MOJIETUPOBATH CYMMAaTOPBI;

- popmupoBaTh moBeneH4eckoe HDL-
onuvcanue, npon3Boautb RTL-cuHTE3 1
MOJETUPOBATH MYJIbTUIUIEKCOPBI U
JIEMYJIbTUILIEKCOPBI;

- popmupoBaTh moBeneH4eckoe HDL-
onuvcanue, npon3Boautb RTL-cuHTE3 1
MOJEIUPOBATh PETUCTPBI U CYETUUKH;

- popMHUpOBaATH U MOJIETTUPOBATH
CTPYKTYPHOE ONMCAHUE CXEMBI.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
MUuKpo3JeKTpOHUKAa U TBepAOTenbHas auekTpoHuka (nanee — OIIOII), HanpaBieHUs NOATOTOBKU
11.03.04 DiekTpoHMKAa H HAHOMJICKTPOHMKA, YPOBEHb OOpa3oBaHMs: BhICIIee OOpa3oBaHHE -
OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh OCHOBBI OyJNIEeBOI anredps

- 3HaTh OcHOBHBIE UG poBbIie TpuMuTuBsL: "NU", "UIJINA", "HE"

- 3HaTb OCHOBHBIE BU/IbI TPUITEPOB U UX padoty: RS-, D-, JK-, T-.

- yMeTh [IpoekTHpOoBaTh JIOTHYECKYIO CXEMY Ha OCHOBE JIOTUYECKOTO BBIPAXKEHUS

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON 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 IIpoexTupoBanue 3 7 - - 1 - - - - - 2 - Iloozomogka pacuemulx 3a0anuii:
dpoBBIX BrlinosHeHUE pacuE€THOTO 3aJaHUs
MHTETPAJBHBIX CXEM CamocmoamensHoe usyuenue
1.1 Konnenmun 3 - - 1 - - - - - 2 - MeopemuyecKozo0 Mamepuaia:
MIPOCKTUPOBAHUS CamocTosTensHas NOATOTOBKA 110 MaTepHaiam
dpoBBIX pasjierna coriacHO METOINYECKIM
MHTETPAJBHBIX CXEM PEKOMEHIALUSIM
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 439-460
[3], ctp. 1.1-1.43
2 CuHTE3 TOTUYECKUX 3 - - 1 - - - - - 2 - Ilod20moeka pacuemnvix 3a0anui:
CXeM BrlinosiHeHUE pacu€THOTO 3aJaHUs
2.1 3amaya cuHTE3a 3 - - 1 - - - - - 2 - Camocmoamenbnoe uzyuenue
KOMOHMHAIIMOHHBIX U HeopemuuecKo20 Mamepuana:
MOCJIEI0BATELHOCTHBI CamocrosiTenbHas NOATOTOBKA 110 MaTepHaiam
X JIOTUYECKHX CXEM U pasjierna corjiacHO METOINUECKHM
OCHOBHBIE JTaIbl €& pEeKOMEHIaLUsAM
peuieHust H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], ctp. 91-140
3 OCHOBHBIE Y3JIbI 120 - - 62 - - - - - 58 - H3yuenue mamepuanog iumepamyprbix
1 (poBBIX UCHIOUHUKOB:
UHTErPAJIbHBIX CXEM [1], cTp. 150-185
3.1 KoMmOunanmuonnas u 16 - - 8 - - - - - 8 - [2], cTp. 46-66, 77-89, 107-120, 143-169
MOCJIEIOBATEIEHOCTHAS [3], cTp. 2.3-2.34, 3.3-3.26, 4.3-4.23, 5.25-5.48,
JIOTHKH 6.10-6.24, 8.3-8.26
3.2 MynbTHILIEKCOPBI U 12 - - 6 - - - - - 6 -




JIEMYJIbTHUILICKCOPBI
3.3 udparops! u 16 - - 8 - 8 -
e paTopel.
IIpeob6pazoBarenu
KOZIOB
3.4 CymMMaTopsI 26 - - 12 - 14 -
3.5 Peructpsl u cuéTunku 24 - - 12 - 12 -
3.6 Koneunsie aBTOMaTHI 26 - - 16 - 10 -
3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 - - 64 0.3 62 17.7
Hroro 3a cemecTp 144.0 - - 64 - - 0.3 79.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeaam
muctumuinael, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpoexmuposanue yu@dposvlx UHMezpaIbHbIX cXem

1.1. KoHuenuuu npoekTUpoBaHus HUPPOBBIX UHTETPATBHBIX CXEM

Knaccugpukamuss CBUC. Bocxomsmee wu  Hucxomsmee npoektupoanue. CBUC
nporpaMMupyemMoi Joruku. Crenuaau3upoBaHHbIE HHTErpajbHbIE CXEMbl — JOCTOMHCTBA U
Henocrtarku. Crtpareruu mnpoektupoBanusi.. CpenctBa omnucanus npoekta CBUC B cucremax
aBTOMAaTU3UPOBAHHOIO MpoeKkTupoBaHus. HMepapxus npoekrta. HampaBieHus mHpoeKTHpOBaHUs
CBUC: noBeneHveckass 00acTb, CTPYKTYpHasi 001acTh, Tomosorndeckas obnacts. CTpyKTypHas
JICKOMITO3ULIMS ITpoeKTa. Perynspusanus npoexra..

2. Cunmes 102U4ecKux cxem

2.1. 3agaya cuHTe3a KOMOMHALIMOHHBIX U M10CIE10BaTEIbHOCTHBIX JJOTMUECKUX CXEM U
OCHOBHBIE JTallbl €€ PELICHUs

CuHte3 1u@poBBIX YCTPOMCTB 3BPUCTHUYECKHM U (opManbHbIi. BbICOKOYpOBHEBBIN CHHTES.
Jlormueckuii cunaTe3. ByneBsl Gpynkumu. @opmbl mpeacrapineHus. basuc cuHTe3a. OnTUMU3anus
JBYXyPOBHEBBIX IIPEICTaBICHUMN. OnTummszanus MHOTOYPOBHEBBIX IIPEICTaBICHUM.
Texnonormueckoe orodpakenue. Cunre3 no ommcanuio Ha HDL u TexHOMornaeckoe oToopaxenne
CX€MBI B 331aHHBIN Oa3uc..

3. OcHogHbie V3ibl YUupposvix UHMeSPalbHbIX CXeMm

3.1. KomOuHanyoHHas ¥ ociie10BaTeIbHOCTHAS! JIOTUKI

SA3piku HU3KOTO (Altera HDL) u Beicokoro yposHei#t (VHDL, Verilog). OcHoBrl si3bika Verilog.
VYpoBHu aOctpakuuii. OOBEKTH MpoeKTa. ApXUTEeKTypHbIe Tesna. OnepaTopsl 0s10koB. IIporeccsl.
Knaccel 00bexkToB. Tumnbl npansbix. Omnepauuu. OmnepaTopsl ynpasieHus.. MopaenupoBaHue
NapauIeIbHOCTH. MonenupoBanue KOMOWHAIIMOHHOMN JIOTHKH. MonenupoBanue
nocneaoBarenbHOM Joruku. MogenupoBanue Ha ypoBHe WMC. Omnpenenenne u  oOuue
xapakrepuctuku Moxenu ypoHa HMC. Crpykrypsl monenei yposHa HMC.. Mopenuposanue
3agepxkek. ['padsr mMomeneir mporeccoB. BpemenHoe MmopenupoBanue. OmnepaTopbl KOHTPOJS
BPEMEHHBIX IapaMeTpoB. MonennpoBanue BHYTPUCUCTEMHBIX COECIUHEHM.
MynbTUIUIEKCUPOBAaHUE CUTHAJIOB. MHOTrO3HAaYHas JIOTHKA..

3.2. MynbpTUIIIEKCOPHI U AEMYIbTUILIEKCOPBI
MynbTumiexcopsl. [lomHblil 1 HemomHbIN MyIbTUIIIEKCOP. CenexTop. JleMyabTUTIIIEKCOPHI.

3.3. Hudpatops! u nemmdparopsl. [IpeodpazoBaTenu Ko 10B
[Mudpatop. Ilpuopurernsiii mudparop. Hemmdparop. IIpeodbpasosarenn komos. Kox I'pas.
Kon /IxoHcoHa. YHaApHBIN KOZ.

3.4. Cymmaropsl

CymmaTop cO CKBO3HBIM (TOC/IENOBAaTeNbHBIM) IepeHocoM. CymMmaTrop ¢ yCKOPEHHBIM
(mapamutensHbIM) niepeHocoM. CymMMarop ¢ napajuienbHO-NapauledbHbIM nepeHocoM. Cymmarop ¢
YCIIOBHBIM IIEPEHOCOM.

3.5. Peructpsel v CUETUMKH
Peructpet mamstu. CaBuroBble peructpbl. CUETUMKHM CYMMHPYIOLIUNA, BBIYMTAIONIUMN, C
3aJIaHHBIM KOd(DPUITMEHTOM CcuéTa.



3.6. KoHeuynsle aBTOMATHI

[Tonsitne xKoHewHoro aBTomaTta. ABToMarthl Munmu u Mypa. CoctosiHusI aBTOMaTa. TaOuIlbI
Mepex0I0B U BBIX0I0B. ['padbl mepexoaoB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. KoHeuHEIe aBTOMATHI;
2. CyMMaTopsl;
3. udpatops! u gemudparopsl. [IpeodpazoBarenu KOA0B;
4. MynbTUIIEKCOPHI U JEMYIbTHILIEKCOPBI;
5. KomMOuHaIoHHas U HOCIEA0BATCILHOCTHAS JIOTUKH,
6. OcHoBbl s13b1Ka Verilog. 3agaya cuHTe3a KOMOMHAITMOHHBIX U TIOCIIEI0BATEIIbHOCTHBIX
JIOTUYECKHUX CXEM U OCHOBHBIC JTAIbl €€ PEIICHHUS,
7. KoHnenuuu npoeKTupoBaHusi HU(PPOBBIX HHTETPATIBHBIX CXEM;
8. Peructpsl U CUETUUKH.

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCHUTIIUHEI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

Kongsl
JUCLUIIIINHE COOTBETCTBUU C
HHUKAaTOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1] 2] 3
3HaTh:
BUJIBI U IPUHLIUI PAOOTHI MYJIbTUILIEKCOPOB U V-1 + Jomamnee 3ananue/Moenyt KOMOMHAIIMOHHBIX CXEM
JEMYJIBTUILIEKCOPOB YPOBHS pETUCTPOBBIX Iepeay
BU/JIbI U IPUHLIUI PAOOTHI CYMMATOPOB N J-1nk1 + Jlomamnee 3ananne/CyMMaTopsl
BHJIbI ¥ TIPUHIIMIT pa0OTHI IHPPATOPOB U VL + Homamnaee 3ananue/[Tocie0BaTeIbHOCTHRIE CXEMBI
nemmpaTopoB '
MIPUHIIMII TPOSKTUPOBAHUS LIU(DPOBBIX CXEM C VL + Howmamnee 3ananue/KoHneynbie aBTOMATBI
HCIIOJIb30BAHHE KOHEUHBIX aBTOMATOB
BU/IBI U TPUHIIUI PAOOTHI PETUCTPOB U CYETUUKOB VL + Nunusuayansusiit npoext/[IpoexktupoBanne HDL-
ONMCAaHNs KOMIOHEHTA UHTETPAJILHOM CXEMBbI
BU/JIbI U TPUHIIUI PAOOTHI TPUTTEPOB N J-1nk1 + Jlomamnee 3ananue/[locnenoBareIbHOCTHBIE CXEMBI
Ymersb:
(bopMHpPOBaTh U MOAETUPOBATH CTPYKTYPHOE ONHUCAHUE V-l + + + KonTtponbHast pabota/CTpykTypHast 1 HOBEJEHUECKAs
CXEMBbI ] MOJIETN MPOCTHIX KOMOMHAIIMOHHBIX CXEM
¢dopmupoats nosegeHueckoe HDL-onucanmue, WNnpusunyansueiil npoext/IIpoextupoBanne HDL-
npou3BoauTh RTL-cunTes u Mmogenuposats peructpel 1 | MI-1nk-1 + OITMCAHUS KOMIIOHEHTA HHTETPAIBHOM CXEMBI
CYETYUKU
dbopmuposats nosenenueckoe HDL-onucanwue, Howmamnee 3aganre/Moenn KOMOMHAIIMOHHBIX CXEM
npou3BoauTh RTL-cunTe3 1 MogenupoBars N-1nk-1 + YPOBHS PErUCTPOBLIX IEpeaay
MYJIBTUILIEKCOPBI U AEMYJIbTUILIIEKCOPHI
dhopmupoBats nmosenenueckoe HDL-onucanwue, V- + Jomamnee 3aganne/CyMMaTopsl
pon3BouTh RTL-cuHTE3 M MOENNPOBATh CyMMaTOPhI
MPUMEHSTh KOHEYHbIE aBTOMATHI JIJIsl IPOEKTUPOBAHUS V-l + Jomamnee 3ananue/Koneunbie aBTOMaThI
1IU(POBBIX CXEM
dbopmuposats nosenenueckoe HDL-onucanwue, V- + Homamnee 3aganne/IlocinenoBaTeIbHOCTHBIE CXEMBI

npou3BoauTh RTL-cunTe3 1 MoennpoBath mMudpaTopsl




1 AemupaTopsl
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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

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Koneunsie aBToMathl ([lomamiHnee 3aganue)
2. Monenn KoMOMHAIIMOHHBIX CXEM YPOBHS PETHCTPOBBIX Nepenay (Jomalinee 3aganue)
3. [locnenoBarensHOCTHBIE cxeMbl ([JomariHee 3a1aHue)
4. IlpoextupoBanne HDL-onucanus KOMIOHEHTa HHTETpaJIbHON cxeMbl (HIUBHIyaIbHBIH
IIPOEKT)
5. Cymmatopsl ([omarinee 3agaHue)

Popma peanmzanuu: [TucemenHas pabora
1. CTpykTypHas 4 OBEACHYECKAsE MOJIETH MPOCTHIX KOMOMHAIIMOHHBIX cxeM (Kontponphas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Ne7)
Cornacno aeiictBytomemy Ilonoxenuto o BAPC

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Xappuc, [JBug M. Lludposas cxemoTexHHKa U apXUTeKTypa komnbrorepa = Digital Design and
Computer Architecture : [11BeTHOe u3anue] : nep. ¢ anri. / JJ»sun M. Xappuc, Capa JI. Xappuc . —
2-e u31., ucnp . — Mocksa : JIMK Ilpecc, 2018 . — 792 ¢. - ISBN 978-5-97060-570-7 ;

2. Vrptomos, E. I1. [TudpoBas cxeMoTexHUKa : yueOHOE TocoOHe AJIs By30B IO HAlpPaBJIEHUIO
230100 "Uudopmaruka u Beranciutenbhas Texauka" / E. 1. Yrpromos . — 3-e u3n., nepepad. u gon
. — CII6. : BXB-IlerepOypr, 2010 . — 816 c. - ISBN 978-5-9775-0162-0 .;

3. Pomanos A. 1O., [Tanuyn 1O. B.- "Hudposoii cuntes. [Ipaktuaeckuit kypc", M3nareascTBo:
"JIMK IIpecc", Mockaa, 2020 - (556 c.)

https://e.lanbook.com/book/179492.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Quartus;

4. ModelSim.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HauMCEHOBaHUue
Y4eOHble ayauTOpun K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KoMmbproTepHslid | CTyJI, J0CKa MEJIOBasi, MyJbTUMEIUUHBINA TIPOSKTOP,
JICKIIMOHHBIX 3aHATUN 1 KJ1acc KOMITBIOTEP MEPCOHATBHBIN, KOHJAUIIMOHED
TEKYIIEro KOHTPOJIS K-105/2, CTOJI TIPETNOIaBaTEeIsA, CTOJI KOMITBIOTEPHBIH, CTYII,
KomnbrorepHsii JI0CKa MeJoBasi, KOHAUIUOHED
KJ1acc
Y4eOHbIe ayIuTOpUn K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KomnbroTepHslit | CTyJ, TOCKa MeNOBasi, MyJIbTUMEIUUHBIN IPOEKTOD,
MPAKTUIECKHUX 3aHATHH, KJ1acc KOMIBIOTEP MMePCOHATBHBIN, KOHJAUIINOHED
KP u KII K-105/2, CTOJI MPEMNoIaBaTesl, CTOJ KOMIBIOTEPHBIH, CTYI,
KomnbrorepHsii JIOCKa MeJoBasi, KOHAUIUOHED
KJ1acc
Y4eOHbIC ayIUuTOpUN K-105/1, CTOJI, CTOJI JUISI OPTTEXHUKH, CTOJ KOMITBIOTEPHBIH,
JUTS TIPOBEICHUS KomnbroTepHslit | CTyJ, TOCKa MeNOBasi, MyJIbTUMEIUNHBIN IPOEKTOD,
MIPOMEKYTOUHOM KJacc KOMIIBIOTEP NEPCOHAIBHBIN, KOHIULIMOHED
aTTecTauu
ITomemenus s K-105/1, CTOJI, CTOJI JUIsl OPTTEXHUKH, CTOJI KOMITbIOTEPHBIM,
CaMOCTOSTEIIbHON KommbroTepHslit | CTyH, TOCKa MENOBasi, MyJIbTUMEIUWHBIN TPOEKTOD,
paboTHI KJ1acc KOMITBIOTEP MEPCOHATLHBIN, KOHJIUIINOHED
K-105/2, CTOJI MPENOIAaBaTENs, CTOJI KOMIIBIOTEPHBIH, CTYII,
KomnbrorepHsii JIOCKa MeJoBasi, KOHAUIMOHED
KJ1acc

ITomentenus mis
KOHCYJIbTUPOBAHHUS

K-109/1, KaOuner
COTPYJIHUKOB Kad.
"3I/IH"

Kpecio pabouee, pabodyee MECTO COTPYAHUKA, CTOI
JUIs paboThI C TIOKYMEHTaMHU, CTYJI, IKad JUIs
JIOKYMEHTOB, IIKaQ JJIs1 OJACHKIBI, CTOI
MCHMEHHBIN, CTOJI JIJISl COBEIIAHHH, JOCKa
MCJIOBas, KOMIIBIOTEPHAA CETh C BBIXOAO0M B
HuTepHet, MHOTO(G YHKIIMOHAIILHBIHN IIEHTD,
000pyI0BaHHUE TS SKCIIEPEMEHTOB, KOMITBIOTED
MIEPCOHAJBHBIN, JOKYMEHTBI, KHUTH, YICOHHUKH,
mocooust

ITomemenus s
XpaHeHUs
o0opyIoBaHUS U
y4eOHOr0 MHBEHTaps

K-115, Cxnazg xad.
HaI/IHH

CTeJIJIaXK, MHBEHTaph Y4eOHBIH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcHOBBI IM(POBOTO CUHTE3A

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
CtpyKTypHas 4 MOBEACHYECKasi MOJIETIH MPOCThIX KOMOMHAIIMOHHBIX cxeM (KoHtponbHas

KM-1

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

KM-6

pabora)

Monenu KOMOMHAIIMOHHBIX CXEM YPOBHS PErHCTPOBBIX Nepeay (Jomaiinee 3aganue)

[TocnenoBarenbHOCTHBIE cXeMblI ([lomarHee 3aqanue)

CymmMmaropsl (JlomaiiHnee 3a1anue)

[TpoextupoBanre HDL-onucanus koMnoHeHTa UHTETrpaiabHOM cxembl (MHIMBUTyanbHBIH

MIPOCKT)
Koneunsie aBTomarsl (JloMaminee 3amanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 3 | 5 | 7 [12 1315
KM:
1 [TpoexTupoBanue MU(GPOBBIX HHTETPATHHBIX
CXEM
11 Konnenmuu npoeKTupoBaHus MHPPOBBIX 4
' WHTETPAIBHBIX CXEM
2 CHHTE3 JIOTUYECKUX CXEM
3agaua cuHTe3a KOMOMHAIIMOHHBIX U
2.1 [IOCJIEI0BATEILHOCTHRIX JIOTHUECKUX CXEM U +
OCHOBHBI€ JTallbl €€ PEIICHUs
3 OcHOBHBIE Y3JIbI ME(PPOBBIX UHTETPATHLHBIX
cXeM
31 KoMmOuHaIMoHHAas U ITOCIIe[0BATEILHOCTHAS + +
' JIOTUKH
3.2 MynbTHILUIEKCOPHI U IEMYIIbTUTIIIEKCOPHI +
33 [udparopsr u gemmdpaTopsl. +
' ITpeoOpasoBareny KOJI0B
3.4 Cymmatopsl +
3.5 Peructpbl u cuéranku +
3.6 KoHeunslie aBTOMAaThI +
Bec KM, %: | 10 15 15 25 15 20
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