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: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

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

VYK-1.1 AnanusupyeT 3a1ady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun




[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUTSL COOTBETCTBYIOIICH MPOQECCHOHATEHOMN 00J1acTH
[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATE:
[]  OCHOBHBIC MapaMETPbl, XaPAKTCPUCTUKH, MPUHIIUITBI PAOOTHI MOJYIPOBOJHHUKOBBIX MPHOOPOB H
AIIEMEHTOB, MPUMEHSEMBIX B COBPEMEHHBIX IU(POBLIX MHTETPATBHBIX CXEMaX;
[]  TPUHIMIBI MOCTPOCHUS, MAPAMETPhI, XaPAKTCPUCTUKH BEHTUWICH M (YHKIIMOHAILHBIX OJOKOB
UG POBBIX YCTPOKCTB;
[] CXEeMOTEXHHUCCKHE PEIICHUs, HAanOoJiee MIUPOKO MPUMEHAEMBIC MPH MPOCKTUPOBAHUN IU(DPOBBIX
YCTPOMCTB, X JJOCTOWHCTBA, HEJIOCTATKY;
[]  MeTombl MPOCKTUPOBAHMS M ONTHUMH3AIUHN 1O 3aJaHHBIM MapaMeTpaM (QyHKIIMOHAIBHBIX OJOKOB
UG POBBIX YCTPOKCTB;
0 MPOCTEHIINE METOIUKH MOJCITUPOBAHHUS W YHCICHHOTO pacuéTa MapaMeTpoOB BCHTWICH W
(YHKIIMOHATLHBIX OJIOKOB IH(PPOBBIX yCTPOUCTB.

YMETh:
O MPUMEHATh CTAHJAPTHBIE CXEMOTEXHUYECKHE PEUICHHS IPH TMPOSKTUPOBAHUHM BEHTWICH U
3JIEMEHTOB IIU(DPOBBIX YCTPOUCTE;
[J  1maBaTh KaueCTBEHHYIO OIIEHKY MapaMeTPOB W XapaKTEPUCTHK CIPOEKTHPOBAHHBIX YCTPOMCTB,
MOHUMATh XapaKTep BIUAHUS CXCMOTCXHUUYCCKUX PEIICHUI HA 3TH MapaMeTphl;
O peliarh CXEMOTEeXHHUYECKHE 3aJa4d 10 TMPOCKTUPOBAHUIO Y3JI0B IMQPOBBIX YCTPOUCTB C
3aJJaHHBIMH (PYHKITHOHATBHBIMH U 3KCIUTyaTalldOHHBIMU MTapaMeTPaMHu;
O NPUMEHSTh CTAaHAAPTHBIE METOMbI MPOCKTHPOBAaHUS (YHKIHMOHAIBHBIX OJOKOB ITH(PPOBBIX
YCTPOMCTB;
[J TpUMEHSTHh CPEJCTBa M HHCTPYMEHTHI MaTEeMaTHUECKOTO MOJICITUPOBaHUS IM(POBBIX YCTPOMCTB U
CHCTEM Ha Pa3IMYHbIX YPOBHIX a0CTPAKIIHH.

BIIAJIETH:

[J HaBbIKaMH pabOTHI C TEXHUYECKOM JOKYMEHTALIUEH, B TOM YUCIIC HA HHOCTPAHHBIX S3bIKaX;

O HaBbIKAMM TIPUMEHEHUS CHUCTEMHOTO0 M NPHUKIAJHOTO NPOrpaMMHOIO OOECIEeUeHHs, CHCTEM
aBTOMAaTH3UPOBAHHOIO TPOEKTUPOBAHMUS;

[J maremMaTu4ecKUM anmaparoM, IPUMEHIEMbIM JUIsl HHKEHEPHBIX Pacu€ToB.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 O030p COBpPEMEHHOW 3IeMEHTHON 0a3bl ) 4
HWHTETPAIBHBIX HU(POBBIX YCTPOHCTB.
) CxeMOTexXHHKa BEHTHUJICH, IPUMEHIEMBIX 7 5
B COBpeMeHHBIX nudpposbix UC.
3 CxeMOTeXHHKa M IPOCKTHPOBAHHE 5 4
KOMOHMHALMOHHOM JIOTHKH.
4 CxeMOTeXHHKa W IPOEKTUPOBAHHE 5 4
TPUITEPOB U KOHEUYHBIX aBTOMATOB.
5 NHuTterpanpHas mamsTh. 7 5
6 CunxpoHu3zanus B IU(PpOBBIX cXeMax. 2 4




7 Kommbroteproe MOJIETUPOBaHUE ) 4
3IIEKTPOHHBIX CXEM.

Hroro yacos 30 30

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. O630p coBpeMeHHOH 3JIeMEHTHON 0a3bl HHTErPAIbHBIX HU(PPOBBIX YCTPOUCTB.

MUII Tpansuctop. [Ipunuun paboTsl, OCHOBHBIE YpaBHEHHUSI.
Kpatkue cenenus o Texnonornu npousoactsa M/IIT nHTErpambHBIX CXEM.
Krnaccuduranums 1udpoBsIX 3IEMEHTOB, OCHOBHBIE XapaKTEPUCTHKH.

2. CXeMOTEeXHHKa BEHTHIIEH, IPUMEHSIEMBIX B COBpeMeHHbIX LuppoBbix NUC.

MOII mudposas cxemorexuuka. Crarmueckas KMOII normka. KMOII uaBEpTOp — npuHLIMII
paboThl, TIepeiaTouHasi XapaKTePUCTHKA, aHaJIN3 [IEPEXOTHOTO MPOIEcca, OIIEHKA 3aJIePyKKHU, OIICHKA
notpebmsiemoit momrHoCTH. [IpoekTupoBanue BeHTmiier KMOII, orierka OBICTpONEHCTBUS BEHTHUIIS.
CxeMbl Ha MPOXOJHBIX TPAH3UCTOPAX (N- p- ¥ KOMILJIEMEHAPHBIE KIIIOYH), TTapaMeTphl, IPUMEHEHHE.
JuHaMuueckast JJOTHKa, JJOTMKa JOMHHO.

3. CXeMOTEXHHKA U OPOCKTUPOBAHUC KOMGHHaHHOHHOf/'I JIOTHKH.

HpOCKTI/IpOBaHI/Ie KOM6HHaI_II/IOHHBIX CXEM, MUHHUMMU3aUsA JOTHYCCKUX (I)YHKHHfI, KapThIl KapHo.

Merox muanmu3zanmu Kyaiina. [lngpatopsl, aemmdparopbl, MyIbTHILIEKCOPBI, 1€MYIBTUILICKCOPHI.
CyMMartophbl (apXUTEKTYphbI, OlIEHKA OBICTPOJCHCTBU).

YMHOXHTENH (ApXUTEKTYPBI, OIIEHKA OBICTPOICHCTBHS).

4. CXeMOTEXHMKA U IIPOEKTUPOBAHUE TPUITEPOB U KOHEUHBIX aBTOMATOB.

Tpurrepusie cxembl. Knaccugukamus tpurrepoB. RS, T, D, JK tpurrepel. Cxembl Tpurrepos c
nepekmoueHneM 1o (poHty cuHxpocurHana. Koneunsle aBromarsl. Knaccmduxanus, onucanue,
npoektupoBanue. CUETUMKH. APXUTEKTYPHI, OLIEHKA ObICTPOACHCTBUSI.

Peructpsl u perucTpoBbie Qaibl.

5. MHTerpanbpHas naMsTh.

3arnoMuHaIOINe yCTPOHUCTBA.

Cratnueckue u nuHamuaeckue O3V, 13V u Flash-namsars.
[Tapametpsl 3Y, apxuTeKkTypa, OCHOBHBIE OJIOKH.

[TamsTH ¢ TPOM3BOJIBHBIM U MTOCIIEAOBATEIBHBIM JIOCTYIIOM.
[TamsTh ¢ acCOMATUBHBIM AOCTYIIOM U K3II-TIAMSTh.

6. CuaxpoHu3zanus B 1U(POBBIX CXeMaXx.

CBs3b nmapamMeTpoB CUHXPOCUTHAJIA C SKCILUTYAaTAallTUOHHBIMU ITapaMETpaMUu BCHTHJICH U TPUITCPOB.




N30xpoHHbBIE, ME30XPOHHBIE U MJIE3UOXPOHHBIE CXEMBI.
bazoBbie npuHnuIel noctpoenus cxem PLL u DLL.
Pacnpenenenue cuHXpocursana 1o Kpuctajuly. JlepeBo u ceTka CHHXpOHU3ALUY.

7. KomnproTepHOE MOAEITUPOBAHUE IIIEKTPOHHBIX CXEM.

O030p cpeacTB MOAECTUPOBAHMS HIEKTPOHHBIX CUCTEM U CXEM Ha Pa3IMYHBIX YPOBHIX aOCTpaKLUU.
bazoBeie cBenenus o «ObicTpoix» 1 SPICE cumynstopax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIEeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KOMITBIOTEP ¥ MYJIBTUMEINITHOE 000pyI0BaHHE (IIPOEKTOP, 3BYKOBast CUCTEMA).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

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

2. OcHoBbl U(poBoit cxeMorexHUkH [ Tekct| : BazoBble 3eMEHTHI 1 CXEMBL,METO/IBI TPOCKTUPOBAHHUS
/ 1O. B. HoBukoB - M.Mup,2001

JomnonHutensHas auTeparypa

1. OcHoBbl M poBoii AnekTpoHnKH [Tekcer] : yueb. mocodue ais By30B / A. JI. Jlapun ; M-Bo
oOpa3zoBanus 1 Hayku PD, Mock. ¢us.-texH. uH-1 (Toc. yH-T) .— 2-€ u3[., nepepad. u gon. — M. :
M®TH, 2014 .— 281 c.

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

1. Xappuc, .M. Lludposas cxemorexHuka u apxutekrypa komnstorepa / [I.M. Xappuc, C.JI. Xappuc
; ep. ¢ 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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Mynerumennitapie TexHosoruu. MS PowerPoint , qeMoHCcTpaliuis npe3eHTarmid.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
armaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTC U3YUCHNA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATh OCHOBHBIC OIIPEACIICHU A, IIOHATUSA.

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

— YTEHHE ¥ KOHCIIEKTHPOBAHNE PEKOMEHOBaHHOW JIUTEPATYPhI;
— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);
— MOATOTOBKY K 9K3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.



Baxmno ILO6I/ITBC$I MNOHUMAHUA U3Yy41aCMOI0 Marcpuajia, a HC MCXaHUYCCKOIO €To 3allOMHUHAHUA. HpI/I
3aTPyAHCHUN B INOHUMAHUHN OTACJIBHBIX TCEM, BOIIPOCOB, CJICAYCT 06pa1uaTbc;{ 3a KOHCYJIbTaAllUAMU K
npenoaaBaTeiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCIMIUIAHBI « DIEMEHTHI U(PPOBBIX YCTPONUCTB» 00YUaIONIHIACS TOIKEH:

3HATb:

[J  OCHOBHBIC MapaMeTpbl, XapaKTEPUCTUKH, NPUHIMIBI PabOThl MOJYIPOBOJHUKOBEIX MPHUOOPOB U
3JIEMEHTOB, IPUMEHIEMBIX B COBPEMEHHBIX LN(POBBIX HHTETPAJIbHBIX CXEMaX;
[J  TIpUHOMIBI NOCTPOCHUS, MApaMETpPhl, XapaKTEPUCTUKU BEHTWICH M (YHKUHOHAJIBHBIX OJOKOB

UG POBBIX YCTPOKCTB;

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

YCTPOWCTB, UX JOCTOMHCTBA, HEJJOCTATKH;

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

UG POBBIX YCTPOKCTB;

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.



