degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OJeMeHTh HUPPOBBIX YCTPOUCTB
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: KoMIipioTepHbIE TEXHOIOTHH U BBIYUCIUTEIbHASI TEXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOPMATHKH 1 BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

B.A. IIImeneB, aCCUCTEHT
N.A. MomyaHoB

[Iporpamma obcyxieHa Ha 3aceannu Kadenpbl HHPOPMATHKH U BIMUCIUTENbHON TexHukH 18.05.2020



AHHOTANMA

Kypc mnpennasHaueH muii U3y4yeHMs IPUHLUIOB IIOCTPOEHHUS U IPUMEHEHUS DSJIEKTPOHHBIX CXEM,
UCHOJNB3YIOUINXCSI B COBpEMEHHOM wH(pOBON cxeMoTexHHKe. B pamkax maHHOro Kypca ydamguecs
IPUOOPETYT MOHATHS O MPEIMETHYIO 00JIACTH LETMKOM, CO3AATYT HCXOAHYIO KOHCTPYKIIMIO 3HAaHUH, KOTOPYIO
OHU Jaxke OyIyT MOMOJHATH B CIELUAIM3UPOBAHHBIX MpenMeTax. B pesynsrate NTaHHOTO Kypca CTYAEHTHI
CMOT'YT OpPMEHTHPOBAThLCSI HA BCEX YPOBHSX MOCTPOCHUS NU(MPOBBIX cXeM "OT TpaH3UCTOpa 0 KOMIbioTepa",
BKJIIOYAs KaK MaTeMaTHYeCKHE OCHOBBI LU(POBOM JIOTHKH M (U3NYECKHE OCHOBBI (YHKIMOHHPOBAHUS
TPAH3UCTOPOB, TAaK M CHEUU(PUKY COBPEMEHHOW NM(POBONH TEXHUKH, B TOM 4YHCJIE MPOrPAMMHYIO
(paccmoTpeHue paboThl acceMONIEPHBIX WHCTPYKIMIA) U (PU3HUECKYy O YacTh (IIPOM3BOJACTBO U UCIOIB30BAHUE
coBpemenHbix CBUC u cpszannble ¢ 3tuM Qakropsl). Kypc mpoBomutcs B Buje Jekiuid. J{ias ycmenrHoro
OCBOGHHUSI Kypca HEOOXOIWMO CBOEBPEMEHHOE OCBOCHHE J1aBaeMOM Ha JIGKIMAX HHQPOPMAaLUHU, BO3MOXKHO,
BKJIIOYasi CAMOCTOSITEIbHYIO Pa0OTy ¢ JOMOJIHUTEIBHON JINTEPaTypoil.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUE CTY[CHTAaMH TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB B 00JACTH MPOEKTHPOBAHUS
U TIPUMEHEHUSI COBPEMEHHOM 3JIEMEHTHOM 0a3bl MHTETPalIbHBIX LU(POBBIX YCTPOHCTB.

33]13‘[1/[ JAUCHUIIINHBI

* (dopmupoBanue 0a30BBIX 3HAHWN M HABBIKOB B OOJACTH MPOEKTHPOBAHUS JIEMEHTOB HHU(PPOBBIX
YCTPOMCTB Ha yPOBHE BEHTHJICH U OTAEIbHBIX (PyHKIIMOHAIBHBIX OJIOKOB;

* 00y4eHue CTy[JeHTOB HaBbIKaM IPUMEHEHHS CPE/ICTB MOJCITUPOBAHMS HEKTPOHHBIX CXEM;

. ¢dopMupoBaHue 3HAHMH O CXEMOTEXHHUECKMX pEIICHHUSX, NPHUMEHIEMBIX B COBPEMEHHOM
3JIEMEHTHOH 6a3e Hu(POBBIX yCTPOUCTB;

* (opmupoBaHHEe OOIIEr0 MPEICTABICHUS O MPOOJIeMax M HANpPABICHHUSX PAa3BUTHS CXEMOTEXHHKH
COBPEMEHHOM 2JIEMEHTHOH 0a3bl IU(PPOBIX YCTPOHCTB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHGOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUS! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.3 Bnazneer MeTtogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOJIIOTNYECKNE, UHHOBAIL[IOHHBIC) OTYETHl  |(HAYYHO-TEXHHUYECKOH, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CH0coObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH NpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JTUCIUIUTHHBI 00y4YaronInecs J0KHBI

3HATh!
[]  OCHOBHBIC TapaMeTPhl, XapaKTEPUCTHKH, MPHHIUIBI PaOOTHI MOIYIMPOBOIHUKOBBIX MPHUOOPOB M
3JIEMEHTOB, IPUMEHIEMBIX B COBPEMEHHBIX HN(POBBIX HHTETPATIbHBIX CXEMaX;
[l IPUHIMIBI TOCTPOCHUS, MapaMeTphl, XapaKTEPUCTUKNA BEHTHJICH M (PyHKIMOHAIBHBIX OJIOKOB
UG POBBIX YCTPOKCTB;
[l  CXEeMOTeXHHYECKHE PEIICHHMs, HanOoiee MIMPOKO MPUMEHSIEMbIC TPH MPOCSKTUPOBAHNH ITH(DPOBBIX
YCTPOMCTB, UX TOCTOMHCTBA, HEIOCTATKH;
[]  MeTomsl MPOSKTUPOBAHUS M ONTHMHU3AIMU 10 33aHHBIM IapaMeTpaM (yHKIIHMOHAJIBHBIX OJOKOB
UG POBBIX YCTPOICTB;
0 NPOCTEHIINE METOIUKH MOJICIUPOBAHUS M YHCICHHOTO pacyéra IapaMeTpOB BEHTHJICH U
(YHKIIMOHATLHBIX OJIOKOB IH(PPOBBIX yCTPOUCTB.

YMETh:
0 NPUMEHATh CTaHJAPTHBIE CXEMOTEXHHYECKHE PEIICHHS MpU MPOECKTUPOBAHMHM BEHTWIEH H
AIIEMEHTOB IU(POBBIX YCTPOICTB;
[l naBaTh Ka4yeCTBEHHYIO OLIEHKY MapaMeTpOB M XapaKTEPHCTHUK CHPOCKTUPOBAHHBIX YCTPOWCTB,
MOHUMATh XapaKTep BIUSHHUS CXeMOTEXHHUSCKUX PEIICHUI HA ITH ITapaMeTphbl;
0 pemarth CXeMOTEXHHYECKHE 3aJadyd 10 IPOEKTUPOBAHHIO Y3JIOB HH(MPOBBIX YCTPOWUCTB C
3a7aHHBIMH (DYHKIIMOHAIBHBIMH U OKCIUTyaTallMOHHBIMH TTapaMeTpaMH;
0 HNPUMEHATh CTAHIAPTHBIE METOIbl NPOEKTHPOBAHHS (YHKIMOHAJIBHBIX OJOKOB IHM(POBBIX
YCTPOMCTB;
[l  TpUMEHSTH CPEeCTBA U MHCTPYMEHTHI MaTEMaTHYE€CKOIO MOJEIMPOBAHUS IU(POBBIX YCTPOUCTB 1
CHCTEM Ha Pa3JIMYHBIX YPOBHIX aOCTPaKIHH.

BIIAJICTh!

[] HaBbIKaMH pa6OTBI C TEXHUYECKOU ,I[OKYMCHTaLII/IeI\/’I, B TOM YHCJIC HAa UHOCTPAHHBIX A3bIKAX]
0 HaBbIKaMH TMPUMCEHCHHSA CHUCTCMHOIO W IIPUKIIAAHOIO IIPOrpaMMHOIO 066CH€‘-ICHI/I5[, CHUCTEM

ABTOMATU3HWPOBAHHOT'O IIPOCKTUPOBAHUS;

[J maremMaTu4ecKUM anmaparoM, IPUMEHIEMBIM JUIsl HHKEHEPHBIX PacuEToB.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 O030p COBpPEeMEHHOW 3IeMEHTHOH 0a3bl ) 4
MHTETrpAIbHBIX IIU(POBBIX YCTPOHCTB.




) CxeMOTexHUKa BEHTUJIEH, IIPUMEHSIEMbIX 7 5
B coBpeMeHHbIX Hu(poBbix UC.

3 CxeMOTeXHHKa W  IPOEKTUPOBAHHE 5 4
KOMOWHAIIMOHHOH JIOTHKH.

4 CxeMoTeXHUKa U IPOEKTUPOBaHUE 5 4
TPUITEPOB U KOHEYHBIX aBTOMATOB.

5 WHTerpanpHas namsTh. 7 5

6 CunxpoHuzanus B HU(QPOBBIX CXeMax. 2 4

7 KommeroTeproe MOJEJINPOBAHHE ) 4
JJIEKTPOHHBIX CXEM.

Wroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

ConeprxaHue JUCIUIUIMHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 7 (OceHHwmii)

1. O630p coBpeMeHHOH 3JIeMEHTHOW 0a3bl HHTETPATBHBIX TUPPOBBIX YCTPOUCTB.

MJIT Tpanzuctop. [IpuHIMT paboThl, OCHOBHBIE YPaBHEHUSI.

Kpatkue cBegenust o Texnonoruu npoussoactsa M/II1 nHTErpanbHbIX CXEM.

Knaccuduxkanus iudpoBsIx 2JIEMEHTOB,

OCHOBHBIE XapaKTECPUCTUKU.

2. CXeMOTEeXHHKa BEeHTHIIEH, IPUMEHSIEMBIX B COBpeMeHHBIX 1nppoBbix NC.

MOII uudposast cxemorexnuka. Crarmaeckas KMOII normka. KMOII uHBEpTOp — NpUHIHMI
paboThl, epeaTouHasi XapaKTepUCTHKA, aHaJIM3 [IEPEXOJHOI0 MPOLEcca, OLIEHKA 3a/IeP>KKHU, OLICHKA
norpebnsemoit MmomHocTh. [IpoekrupoBanue Bentwined KMOII, omieHka ObICTpOASHCTBHS BEHTHIIS.
CxeMbl Ha IPOXOAHBIX TPAH3UCTOpaX (N- P- U KOMIUIEMEHAPHBIE KIIIOUH), TapaMeTPbl, IPUMEHEHUE.
JluHaMuyeckast JOruKa, JOrMKa JOMHUHO.

3. CXeMOTeXHHKa U POCKTUPOBAHNE KOMOMHAIIMOHHOM JIOTHKH.
ITpoexTnpoBaHne KOMOMHAIIMOHHBIX CXE€M, MUHUMH3ALUs JIOTHYECKUX (QyHKIMH, KapTel KapHo.

Merton munnmmzanuu Kyaitna. [lndparopst, aemmdpaTopsl, MyJIbTAIUIEKCOPHI, JEMYIBTHILICKCOPHI.
CyMMaTopsb! (apXUTEKTYpBI, OLIEHKA OBICTPOACHCTBUS).

YMHO)UTENN (apXUTEKTYPBI, OLIEHKA OBICTPONEHCTBHS).

4. CXeMOTEXHHKA U OPOCKTUPOBAHUC TPUTTCPOB U KOHCYHLIX aBTOMATOB.

Tpurrepusie cxembl. Knaccudukarus tpurrepos. RS, T, D, JK tpurreper. CxemMbl TpUTTEpOB €
nepekoueHueM 1o (gponty cunxpocurnaia. Koneunsie aBromarbl. Knaccudukanus, omnucanue,
npoextupoBanue. C4ETUNKN. APXUTEKTYPbI, OLIEHKa OBICTPOAEHCTBHS.

Peructpbl u perucTpoBbie Qaiibl.

5. MaTerpanpHas mamsTh.

3arnoMuHaroe yCTPOUCTBa.



Cratnueckue u nuHamudeckue O3Y, 13V u Flash-mamsars.
[Mapametpsl 3V, apxuTeKTypa, OCHOBHBIE OJIOKH.

[MamsTh ¢ TPOM3BOIBHBIM U MTOCIIEAOBATEIBHBIM JIOCTYIIOM.
[MamsTh ¢ aCCOMATUBHBIM JOCTYIIOM U K3II-TTAMSTh.

6. CuaxpoHu3aius B MU(POBBIX CXeMax.

CBs3b IapaMeTpOB CUHXPOCUTHAJA € 3KCILIyaTallUOHHBIMU [TapaMeTpaMu BEHTUJIEH U TPUITEPOB.
N30xpoHHbBIE, ME30XPOHHBIE U MJIE3UOXPOHHBIE CXEMBI.

bazoBbie npuHnuIel noctpoenus cxem PLL u DLL.

Pacnpenenenue cuHXpocursana 1o Kpuctajuly. JlepeBo u ceTka CHHXpOHU3ALUU.

7. KomIbroTepHOE MOAEITUPOBAHUE DIIEKTPOHHBIX CXEM.

O030p cpeacTB MOAECTUPOBAHMS HIEKTPOHHBIX CUCTEM U CXEM Ha Pa3IMYHBIX YPOBHIX aOCTpaKLUU.
bazoseie cBenenus o «ObicTpoix» u SPICE cumynstopax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

KOMITBIOTEP M MYJIBTUMEINITHOe 000pyI0BaHHE (IIPOEKTOP, 3BYKOBast CUCTEMA).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. UckycctBo cxemorexuuku [ Teker]/T1. Xoposwut, Y. Xumt , -M., BUHOM, 2012

2. OcHoBbl u(poBoit cxeMorexHuky [Tekcr] : BazoBbie 3eMEHTHI 1 CXEMBL,METO/IBI TPOCKTUPOBAHHUS
/ 1O. B. HoBukos - M.Mup,2001

JomnonHurensHas auTeparypa

1. OcHoBbl MG poBoii anekTpoHnKy [Teker] : yueb. mocodue aist By30B / A. JI. Jlapun ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. ¢pus.-TexH. uH-T (ToC. yH-T) .— 2-€ u31., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Xappuc, .M. Lludposas cxemorexHuka u apxutekrypa komnstorepa / I.M. Xappuc, C.JI. Xappuc
; mep. ¢ anr. Imagination Technologies. - Mocksa : JIMK Ilpecc, 2018. - 792 c. - [SBN
978-5-97060-570-7. - Tekct : anekTpoHHBIN. - URL:
http://easyelectronics.ru/files/Book/digital-design-and-computer-architecture-russian-translation.pdf

8. IlepeyeHb NHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Mynerumennitapie TexHosoruu. MS PowerPoint , ieMmoHCcTpalius npe3eHTarmid.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTe U3YUCHUA JUCHUIIJIMHBI CTYACHT AOJKCH 3HATh OCHOBHBIC OIIPEACIICHU A, IIOHATUSA.



YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHUE PEKOMEHOBaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);

— MOATOTOBKY K 9K3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
WHIMBUyaJIbHBIX KOHCYJIBTALIUH.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYeCKOro ero 3amomuHaHus. llpu
3aTPY/HEHUU B TMOHMMAaHMU OTIEIBHBIX TEM, BOIIPOCOB, CIEAYET 0OpamarhCs 3a KOHCYIBTALMSIMU K
MPETIOJaBaTeNo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMATHKH U BEIYUCITUTEIIEHON TEXHUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

B.A. IIImesneB, aCCUCTEHT
N.A. MomyaHoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHHs AUCIMIUIAHBI « DIEMEHTHI U(PPOBBIX YCTPONUCTB» 00YUaIOLIHIACS TOIKEH:

3HATb:

[J  OCHOBHBIC MapaMeTpbl, XapaKTEPUCTUKH, NPUHIMIBI PabOThl MOJYIPOBOIHUKOBHIX MPHOOPOB U
3NIEMEHTOB, IPUMEHIEMBIX B COBPEMEHHBIX HN(POBBIX HHTETPAJIbHBIX CXEMaX;
[J  TIpUHOMIBI NOCTPOCHUS, MApPaMETPbl, XapaKTEPUCTUKU BEHTWICH M (YHKUHOHAJIBHBIX OJOKOB

UG POBBIX YCTPOICTB;

[]  CXEMOTEXHUYECKHUE peucHud, Hauboiee HIUPOKO MPUMCHACMBIC ITPHU IMTPOCKTUPOBAHUN LII/I(l)pOBLIX

YCTPOWCTB, X JOCTOMHCTBA, HEJJOCTATKH;

[ MCTOAbI IIPOCKTUPOBAHUA U ONTUMHU3ALUU IO 3aJdHHBIM ITapaMCTpaM (bYHKI_H/IOHaJIBHBIX OJIOKOB

UG POBBIX YCTPOICTB;

0 NPOCTEHIINE METOIUKH MOJICIUPOBAHUS M YHCICHHOTO pacyéra IapaMeTpOB BEHTHJICH U
(YHKIIMOHATLHBIX OJIOKOB IH(PPOBBIX yCTPOUCTB.

yMeTh:



U MPUMEHATh CTAaHAAPTHBIE CXEMOTEXHWYECKHE PEIICHHS MpU IPOEKTHPOBAHMM BEHTWICH W
3NIEMEHTOB IU(POBBIX YCTPOICTB;

[l [maBaThb KAa4ECTBEHHYIO OLIEHKY IapaMeTpOB M XAPAKTEPUCTHK CIPOEKTHPOBAHHBIX YCTPOMCTB,
[IOHUMATh XapaKTep BIUSHUS CXEMOTEXHUUYECKUX PELICHUM Ha 3TU [1apaMeTphl;

O pelarb CXEMOTEeXHHMYECKHE 3aJayd 10 MPOCKTUPOBAHUIO Y3J0B IHU(PPOBBIX YCTPOUCTB C
3a7JaHHBIMH (DYHKIIMOHAJIBHBIMH U SKCIUTYaTallMOHHBIMH ITapaMeTpaMu;

O MPUMEHATh CTAaHAAPTHBIE METOABl MPOEKTUPOBaHMUA (YHKLIHOHAIBHBIX OJIOKOB LU(POBBIX
YCTPOUCTB;

[J TOpUMEHSTHb CPEACTBa M MHCTPYMEHTHl MaTeMaTHUECKOrO MOJEIMPOBaHUS HU(POBBIX YCTPOMCTB U
CHCTEM Ha Pa3JINYHBIX YPOBHAX aOCTPaKIIH.

BJIaJeTh:
[l HaBBIKaMH pabOTHI C TEXHUYECKOW JOKYMEHTAIMEH, B TOM YHCIIe HA MHOCTPAHHBIX SI3BIKAX;
O HaBBIKAMU NPUMEHEHHUS CHCTEMHOTO W NPHUKJIAIHOTO MNPOTPaMMHOTO OOECIIEUEHHUs, CHUCTEM

aBTOMAaTU3UPOBAHHOI'O MTPOCKTHPOBAHNS;
[] MareMaTHYeCKUM amliapaToM, IPUMEHSEMBIM Il HHKCHEPHBIX Pacu&ToB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. ByneBa anre6pa. OcHOBHBIC 3aKOHBI M TpaBwia. Jlormdyeckne (QyHKIHH, HX BBIpOXKEHHE U
npeobpa3oBaHue.

2. [puanuner  nocrpoenust KMOIT-cxem. KMOII-eatumun  (NAND, NOR, wunBeptop).
MOII-cTpykTypa.

3. IloneBoii Tpan3ucTop.

4.  MuUKpO3IEKTPOHHUKA: IOMyYeHHE KPEMHHUs, TeXHojoruueckue omepaunu.doronutorpadus u
noHHas umiantauus. Kopmnycuposka.

5. KMOII. CpaBHeHrE C HCTOPHUYECKUMU TEXTPOIIECCAMU U JIOTHUECKUMU Oazucamu.

6. DOnemMeHThl KOMOWHAIMOHHOW JIOTUKU: MYJIBTUIUIEKCOP, AEMYJIBTUILUIEKCOp, CEJIEKTOp, Kpoccoap,
mudparop, nemmdparop.

7. CymMaTopbl. YCKOpEHHE CyMMUPOBAaHUS. YMHOKHUTEIH, ACTUTEIH.

8. Tpurrepsr: RS, D, T, JK. [lunamuueckue tpurrepst: DD, TT.

9. Peructpsl ¢ mapaiienbHON 3aUChI0 U YTEHUEM, CABUTOBBIM, CUETHBIN, OOIIETO HA3HAUCHHUS.

10. Opranuszanus namsatd. SRAM u DRAM. Tunet ROM.

11. CrpykTypa W TOpUHOUIE pabOTHI Tporeccopa. AcceMmOnep, MyTH JaHHBIX TPH BBIMOJHCHUN
paznuuHbIX KoMaH. CxeMbl afpecanud. TpaHCIanus agpecoB MaMATH, 3al[UTa MaMsTH.

12. Metoasl yckopeHHus pabOThl anmaparypbl: npepbiBanus, DMA, ko, konseliepsl, SIMD, VLIW,
RISC. BricokockopoctHbie nHTepdeiicsl, nuddepenuuanpHas nepenaya, clock recovery, PLL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOMPOCOB VIS CJIaYH HK3aMEHA B 7-OM CEMECTpe:

1. MJIIT Tpan3zuctop. [IpuHnun paboThl, OCHOBHBIC YpaBHEHHS.
2. Knaccudukarms nudpoBbIX 2J1€MEHTOB, OCHOBHBIE XapaKTEPHCTHKH.

3. MOII mudposas cxemorexuuka. Crarmueckas KMOII norumka. KMOII wHBEepTOp — NpHHIUT
paboTsl, epeaaToyHas XapakTepUCTHKA.

4. KMOII uaBepTOp — aHaNIMU3 MEPEXOJHOTO IMPOLEecca, OLEHKA 3aJCPKKH, OLEHKa MOTpeOnseMoit
MOILHOCTH.

5. MOIT uudposas cxemorexunuka. Crarndeckast KMOII noruka. [IpoektupoBanue BeHTUIICH, OIIEHKA
OBICTPOJCICTBYS BEHTHIIS.

6. MOII uudposas cxemorexHuka. CxeMbl Ha MPOXOJHBIX TPAH3UCTOPax (n- P- U KOMILJIEMEHAPHBIE
KJIFOYH ), TapaMeTphl, IPUMEHEHUE.

7. MOII mudposas cxeMoTexHUKa. JlnHAMHUYECKas JIOTHKA.
8. MOII nudpoast cxeMoTexHUKa. JIoruka JOMUHO.

9. Komb6unanmonnas noruka. [IpoexTupoBaHne KOMOMHAIIMOHHBIX CXEM, MMUHUMM3ALUS JOIMYECKUX
¢ynkuui, kaptel KapHo.

10. KomOunaunonnas noruka. Hlndparopsl, nemmdpatopsl, MyJbTUIUIEKCOPHL, AEMYIBTUILIEKCOPHI.



11. KomOuHanmonHas noruka. CyMMaTopbl (apXUTEKTYPhI, OIIEHKa OBICTPOJICHCTBYS).

12. KoMOuHaoHHast TOrukKa. YMHOKHUTENU (apXUTEKTYPBI, OIICHKA OBICTPOJICHCTBHS).

13. Tpurrepusie cxembl. Kitaccudukanus tpurrepos. RS, T, D, JK Tpurrepsi.

14. Tpurrepusie cxeMbl. CXeMOTEXHHKA TPUITEPOB C MEPEKITIOYEHUEM IO PPOHTY CHHXPOCUTHAIIA.

15. Koneunsle aBromarsl. Knaccudukarus, onvicanue, MpoeKTUPOBaHHE.

16. Cuérunku. ApXHTEKTYpPBI, OIIEHKA OBICTPOACHCTBHS. PerucTphl 1 perucTpoBbie Qaiibl.

17. 3amomwuuatoniue yctporictBa. Crarmueckue u auHamudeckue O3V, TI3Y u Flash-namste.
[TapameTpbl, apXuTeKTypa, OCHOBHBIE OJIOKH.

18. 3amomuHatromue ycrpoiictBa. IlamsaTh ¢ HpPOU3BOJABHBIM W IOCIEAOBATEIBHBIM JOCTYIIOM,
K3IL-TIaMSATh.

19. Cxemnl PLL, DLL.

20. KomnbploTepHOEe MOJEIMPOBAHUE IONYNIPOBOJAHUKOBBIX MPHOOPOB M 3JICKTPOHHBIX CXEM.
SPICE-cumynaTopsl, MOAEIH IPUOOPOB, S3bIK OMUCAHHS CXEM.

HpI/IMepBI OuIeToB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.
1. MIII tpan3zuctop. [lpunnun paboTbl, OCHOBHBIC ypaBHEHHUS.
2. Cxemnl PLL, DLL.

buier 2.
1. Knaccudukanus nudpoBbIxX 3€MEHTOB, OCHOBHBIE XapaKTEPUCTUKH.

2. KommploTepHOE MOIENIMPOBAHUE TONYNPOBOAHUKOBBIX NPHUOOPOB W DIEKTPOHHBIX CXEM.
SPICE-cumynsatopsl, MOIEIH TPHOOPOB, SA3BIK OMUCAHHS CXEM.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacT, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, rpaMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpuUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AJOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTUYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM I1O0CIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.



OueHka HEYIOBJICTBOPUTEIBHO (2) BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HaeT OoJblieil 4acTu
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HeyaoBIEeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MPOBOJIUTCS B YCTHOH (opme.

IIpu mpoBeneHMM YCTHOTO 3K3aMeHa oOydarolmieMmycsl INpefocTaBisercs He MeHee 60 MUHYT Ha
noaroroBky. Ompoc oOydaromierocs Ha YCTHOM OJK3aMEHE HE [JOJDKEH HPEeBbIATh JIBYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems npoBeieHUs 9K3aMeHa 00y4aroIuecst MOTYT M0JIb30BaThCs POrPaMMOM AUCIUITIIHHBL.



