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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TexHomorun ooecneUeHus OCJIOCTHOCTH CUTHAJIOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: 1O.C. Ps6ueB, n-p TexH. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HHPOPMATUKK U BRIYUCTUTENbHON TexHuku 18.05.2020



AHHOTANMA

JlaHHBIN KypcC NpeIHa3Ha4YeH IS M3yYeHHs METO/IOB amlllapaTHOM peajn3alud MOIYJCH BBIYHCIHTEIBHBIX
KOMIIJIEKCOB, COCTOSIIIINX U3 MUKPOIIPOIIECCOpa, MOAYJIeH MaMsATH, KaHAJIOB CBSI3M ¢ BHELITHUMH yCTPOHCTBAMH
U 3JIEKTPOHHBIX cxeM. B pamkax nanHoro Kypca OyayT pacCMOTPEHBI MPUHIMIIEI TOCTPOCHUS TUTarepLOBhIX
KaHaJIOB Tepefadyn MH(pOpMaluu MHKPOIIPOLIECCOP — MOIYIM MaMATH, MHUKpPOIPIECCOP-MUKPOIPIIECCOP,
MUKpOIIpLIecCOp-BHEIIHUE ycTpoiictBa. Ilpu a3ToM OynyT pa3oOpaHbl METOABI OLEHKM NapaMeTpoB H
obecrieueHHs peaan3aluy: - OJHOPOJHOCTH BBHICOKOYACTOTHBIX JIMHUH CBSA3M; - YPOBHS B3aHMMHBIX ITOMEX; -
YPOBHS LIYMOB B CHCTEMax PaclpeneiéHHOr0 MUTaHus; - TPeOOBaHUH 3JIEKTPOMArHUTHOW COBMECTUMOCTH.
CTyneHTBl H3ydaT pPYKOBOACTBA IO TPUMEHEHMIO CIIEHHUAIN3UPOBAHHBIX KOHTPOJJIEPOB, CIIPABOYHbIC
MaTrepuaibl C XapaKTEpPUCTHUKAMHM MPHUMEHSEMBIX YCTPOWCTB. B pesymbrare u3ydeHHs HaHHOrO Kypca
CTy#AeHTbl OynyT oOnmajaTh JOCTaTOYHBIMU 3HAHMSAMH JUISL pa3pabOTKH, HUCIBITAHUH W TEXHUYECKOTO
OOCIIy’)KMBAaHUsI  BBIYMCIIUTEIBHBIX KOMIUIEKCOB ~MAaKCHMAaJIbHOTO JUIsl  CYLIECTBYIOIIEH TEXHOJOTHH
OBICTPOJICHCTBHS.

Kypc npoxomut B ¢opmare JNEKUMOHHBIX U CEMUHAPCKUX 3aHATHHA. I yCIEUIHOTO MPOXOXKIACHUS JAHHOTO
Kypca HeoOXOAMMO TOCEIIEeHHE U KOHCIIEKTUPOBAaHHE JICKIIMH M CBOEBPEMEHHOE BBIIIOJIHEHHE NPAKTUYECKUX
pabor, a Taxke camoCTosATeNbHAs paboTa ¢ JONOJIHUTENBHON JIUTEPaTypOH.

1. leau u 3apauu

eap AUCUMNIMHBI
OCBOGHHE CTyJeHTaMH 0a30BBIX 3HAHWN B YaCTH HMHXCHEPHOTO OOECHEYCHHsI COBMECTHOW pabOTHI
pa3IMYHBIX YCTPOMCTB B COCTaBe BBHIUMCIHUTENBHBIX KomIuiekcoB (BK) Ha 6aze coBpemennnix CBUC,
BKJIIOYAs BBICOKOYACTOTHBIE KaHalbl OOMEHa, M METOIbl JOCTIDKEHHS HMX MaKCUMalbHOU
IIPOU3BOIUTENBLHOCTH.

3agauu AU CHUIIHHBI
* IIEJIOCTHOCTHU CUTHAJIOB MPHU B3aUMOACHCTBUU PA3IUYHBIX YCTPONCTB BHIYUCIUTEIBLHOIO KOMILIEKCA,
T.. METOJIOB YMEHBIICHHS HCKAXXECHWM TpU Tepefade CUTHAJIOB M CHIDKEHHS YPOBHEH MOMeEX B
CHCTEME CBS3CH;

*  3JeKTpOMAarHuTHOU coBMecTUMOCTH (OMC) BBIYUCIUTENHLHOTO KOMILIEKCA C APYTUMH OOBEKTaMH,
T.€. METOJ0B 3auuThl BK OT BHEITHUX BO3AECUCTBUI U METOJbI IO CHUKEHUIO YPOBHS u3iayueHuilt BK,
BpPEAHBIX IPYTHUM YCTPOUCTBAM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELICHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemernbsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH(OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PeLIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUsg MHOOPMAITMOHHOW OE30TIaCHOCTH

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHUBATH KAY€CTBO pa3padbOTaHHON
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 0cBOHHS AUCHUIIMHBI 00y4alOIINecs JOIKHbI

3HATb.

- MOJZIEIY JINHUY NIEpejauy JIOTHYECKUX CUTHAJIOB C COCPENOTOUEHHBIMU NTapaMeTpaMu;

- MOZENM JIMHUHI Ilepefadyd JIOTMYECKMX CHUTHAJIOB C paclpeleeHHbIMU INapaMeTrpaMu (IJIMHHbIE
JIMHWHN), BUJIbI MCKKEHUI MIPH [Iepeade U METO/bI COTJIAaCOBAHMS B [UIMHHBIX JIMHUSX;

- MEXaHU3Mbl BO3HUKHOBEHUS IOMEX U KaHaJIbl IPOHUKHOBEHUS UX B JIEKTPOHHBIE CXEMBI;

- BIIMSIHUE KOHCTPYKTHBHBIX HEOTHOPOAHOCTEH HAa pabOTOCOCOOHOCTh HU(PPOBBIX YCTPOHUCTB U B TOM
qHCiIe Ha PabOoTy BHICOKOCKOPOCTHBIX KaHAJIOB CBSI3H;

- METOABI 0OecTIeUeHus SIEKTpOMarHuTHo! coBMectumoctu BK ¢ npyroit anmaparypoil.

YMETB:

- NIPOBECTH HAa KAa4eCTBEHHOM YpPOBHE aHAIM3 PAa0OTHI 3JIEKTPOHHBIX CXEM IPH MHOTO(AKTOPHOM
BO3JEMCTBUH OKPY’KAIOLIUX IEMEHTOB U BHEIIHEN CPEJIBL;

- IPOBECTH pacueT BPEMEHHBIX IapaMETPOB JIOTUYECKUX YCTPOICTB, IIIMH U KaHAJIOB CBA3HU;

- chopMupoBaTh NpPOrpaMMy, HOATOTOBUTH H3MEPUTEIbHYI0O M HCIHBITATEIbHYIO TEXHUKY JIs
IpOBEJCHUS KOMILIeKCHBIX ucnbliTannii BK ¢ nensio onpenenenns obnactu padorocnocodnoctu BK u
BBISIBJICHUS CKPBITHIX A€(PEKTOB Pa3IMYHOTO IPOUCXOKICHHUS;

- MPOTECTUPOBATH MPOEKT JI0 M3TOTOBJIECHHUS ONBITHOrO Oo0paslia Ha MpeaMeT HAJINYWs HapyUIeHUH B
yacTu 00ecredeHns HEJIOCTHOCTH CUTHAJIOB;

- CTaBUThb M pEUIaTh CXEMOTEXHUYECKHE 3a7a4M, CBA3aHHbIE C BbIOOPOM CHUCTEMBI JIEMEHTOB IIpU

3aJIaHHBIX TPeOOBAHUSAX K MTapaMeTpam,
BJIAJIETh:

- METOaMU HCIIOJIb30BaHMsI KitoueBbix nporpamm CAIIP ms:

- MOJICJINPOBAHUS NIEPEXOIHBIX IIPOLIECCOB B MEKTPHUUECKUX CXEMAX;

- BBISIBJICHUS 1I€TICH C MMOBBILICHHBIM YPOBHEM MTOMEX CIOXKHBIX IUIATaX;

- OTIPEJENICHNS PEAJIbHBIX XapaKTEPUCTUK CHCTEM IEKTPOIUTAHUS IN(POBBIX MOAYICH;

- HaBBIKAMU HCIIOJIb30BaHUA COBPEMEHHOH W3MEPUTENbHOM TEXHUKM THIIA MHOTOKaHAJIbHBIX
ocHmUIOrpad)oB rurarepIioBOro Auana3oHa 1 BBICOKOCKOPOCTHBIX JJOTMYECKUX aHATN3aTOPOB.

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 JIuHUM CBSI3M € COCPEIOTOYEHHBIMU ) 1
napaMeTpaMu




) Jlurum  cBA3M € pacmpeneNeHHBIMU ) |
rapameTpaMu

3 MeToapI coritacoBaHUSI 2 1

4 Pacuer BpEMEHHBIX rmapamMeTpoB ) 1
repeiayyd CUTHAIIOB

5 Bunpsr momex u OCHOBHBIE IPUYUHBI UX 4 )
BO3HHUKHOBCHHS

6 Oddext SSO 2 1

7 KoHCTpYKTHUBHBIE = HEOIHOPOIHOCTH B 3 1
IIarax

] Pa3zBonka nuTaOIIMX HApsSOKEHUHM Ha 4 )
iaTe

9 Bansane  uMckaxkeHMM B MOHTaXe 1 2
uHTEepdeiicoB

10 9HCKTp?MaFHHTHaH COBMECTHMOCTb BK | |
C IpYTOU anmaparypou

11 Cucrema 3a3eMIICHUS 3 1

12 BrisiBnieHue HapymieHWH IEIOCTHOCTH 4 1
CUTHAJIOB MpH ucnbeiTanuax BK

Htoro vacon 30 15

[TonroToBka K 3K3aMeHy 0 yac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3zesiam)
Cemecrtp: 8 (Becennuit)
1. JIuaum cBA3M C COCPEIOTOUEHHBIMU MTApaMeTPaMH
Cocpenorouennsle napamerpsl dunHui cBs3u (L, C, R, B3aumHas WMHIYKTUBHOCTh M B3aMMHAas
€MKOCTh) U X BIHSHUE HA APAMETPhI JOTHUECKUX CUTHAJIOB .
2. JIuHUM CBSI3U C pacIpeesIeHHbIMU TapaMeTpamMu

JUIMHHBIE JMHAW CBA3H. BBl MCKa)X€HHH B PacCOINIACOBAHHBIX JIMHUAX (MCKaXEHHS (OPMBI,
uHTEp(EpEHIHs B BBICOKOYACTOTHBIX KaHaIaX).

3. MeTtozabl coriiacoBaHus
[MapamnenbHoe, MoceA0BaTeNTHLHOE, THOJHOE COTTACOBAHHUE U 00JIaCTH UX IPUMEHECHHS.
4. Pacuer BpeMEHHBIX NTapaMETPOB Mepe/lauyd CUTHAIIOB

MerTo/bl IPOBEPOUHOIO pacueTa BPEMEHHbBIX [1apaMeTPOB JIOTHYECKUX YCTPONCTB, BKIIIOYAs aHAJIN3
LIMH U KaHAJIOB CBS3H

5. BI/I,I[BI IMOMEX U OCHOBHBIC NPUYNHBI UX BOSHUKHOBCHU A

Huddepennmanbiple U cUH(A3HBIE MOMEXH, «IIYM Ha 3eMJIe», MYJIbCAIMM Ha IMUHAX MHUTAHUS.
Kananbsl npoHUKHOBEHUS TIOMEX B MUKPOCXeMY (HECHMMETPUYHBIE JIOTHYECKHE BXOJIbI, AaHAJIOTOBBIC
BXxofbI, mutanue PLL, mutanue core ).




6. Oddexr SSO

Curaan noMexu IMpy OJHOBPEMEHHOM TMEPEKIIOYEHUN MHOTHX BBIXOJI0B MUKPOCXEMbI. 3aBUCMOCTh
addexra SSO oT peanuzanyy Ha3HAYCHUS BHIBOJIOB KOPIIyCa.

7. KOHCTPYKTI/IBHBIC HCOAHOPOAHOCTH B IUIATAX

KOHCTpYKTHBHBIC HEOAHOPOIHOCTH B IUIaTax (pa3pe3bl B CIIOSX IUTaHHS, HEIOCTaTOYHOE
KOJIMYECTBO 3eMJISIHBIX KOHTAKTOB B COSIMHHTEISAX, KTCHW» B Mapax JIOTHYSCKUX CIIOEB, HAPYIICHNUE
CUMMETpHH B JudQepeHIraIbHbIX Mapax) U UX BIUSHUE HA padOTOCIIOCOOHOCTh YCTPOMCTB.

8. Pa3Bozka nuTaromux HanpsHKEeHUH Ha 1j1are
Meronpl aHaIM3a BBICOKOYACTOTHOW CHCTEMBI Pa3BOJAKH IMUTAOIIMX HAIPSLKEHUM Ha Iu1aTe
9. BausiHne MCKaKeHH B MOHTaxe HHTep(eiicoB

BrusiHue uckaxeHnii B MOHTaxe Ha pabory pasznuunbix uHTEepdeiicoB (DDR, PClexpress, USB,
SATA, AGP u gp.)

10. DnekTpomarautHas coBMectumocTs BK ¢ npyroit anmaparypoii
Mertonsr o0ecnieueHus AeKTpoMarHuTHO# coBmectumocT BK ¢ apyroi anmaparypoit
11. Cucrema 3a3eMIIcHHS

BausHne cucrembl 3a3eMiIcHHS Ha pa60Ty BK un MCTOJbI KOPPCKTHOI'O 3a3CMJICHUSA CJIOXKHBIX
BBIYUCIIUTCIIBHBIX CUCTEM

12. BeIsiBieHre HapyIeHUH IETOCTHOCTH CUTHAMIOB Mpu uchbiTanusax BK

OnbIT BBIABICHUS HApPYLIIEHWH IIEJIOCTHOCTH CcUTHaNOB mpu ucneiTanusx BK u merompr ux
YCTpaHEHUS

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

KOMITBIOTEP M MYJIBTUMEINITHOe 000pyI0BaHHE (IIPOEKTOP, 3BYKOBast CUCTEMA).
6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

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

JomonaurtensHas nureparypa
1. OcHoBwI u(poBoOIi cxeMoTexHuKH [TekcT] : ba3oBbie AIEMEHTHI ¥ CXeMBI,METOIBI IPOSKTUPOBAHUS
/ 1O. B. HoBukoB - M.Mup,2001
2. DneKTpOMarHuTHass COBMECTUMOCTh PaIuO3JIEKTPOHHBIX CPEJICTB U HENPEAHAMEPEHHBIE TIOMEXHU
[Tekct]. B 3 Boim. Beim. 1. O6mue Bonpocst IMC. Mexcucremubie momexu / coct. J[. P. XK. Vaiir ;
COKp. Tiep. ¢ aunL. nox pea. A. M. Canrupa ; nocnecn. u kommeHT. A. JI. Kaszera .— M. : Cos. paauo,
1977 .— 348 c. : un. - bubmuorp.: c. 305-340. - 19300 »x3. (B mep.).

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

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

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

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

B Ppe3YyabTaTe U3YUCHNA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATh OCHOBHBIC OIIPEACIICHU S, IIOHATUSA.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOEe BpeMs s pabOThl CTYJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM JINTEPATYPHL;

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIHH, yueOHOM U HayYHOH JINTepaType);

— MOATOTOBKY K UG PEpEHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
HUHAUBUYaJIbHBIX KOHCYJIbTAlUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.



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, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: 10.C. Psbues, a-p TexH. HayK, mpodeccop



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 u3ydeHus JUCIUIUIMHBI « TeXHOIOTHH oOecriedeHus! IeIOCTHOCTH CHUTHAJIOB» OOydYaroluidcs

JIOJKEH

3HAThb:

- MOJIeJIY JINHUH Nepelauyl JIOTHYECKUX CUTHAJIOB C COCPEIOTOUCHHBIMH [1apaMeTpaMu;

- MOJAENM JIMHUHN TepeAadyd JOTHYECKHX CUTHAJIOB C pacHpeleiCHHBIMU MapaMeTrpaMu (IVIMHHBbIC
JIMHUM), BUJIbl HCKKEHUH IIPU I1epefade ¥ METO/Ibl COIIaCOBaHMs B [UIMHHBIX JIMHUSIX;

- MEXaHU3MBbl BOSHUKHOBEHHMSI IOMEX U KaHAJIbl IPOHUKHOBEHUS UX B JIEKTPOHHBIEC CXEMBI;

- BIMSIHAE KOHCTPYKTHBHBIX HEOIHOPOIHOCTEH Ha paboTOCIOCOOHOCTh IM(POBBIX YCTPONUCTB M B TOM
quciie Ha paboTy BBICOKOCKOPOCTHBIX KaHAJIOB CBA3H;

- METO/IBI 00eCTIeUeHUs ICKTPOMarHuTHo! coBMectumoctu BK ¢ npyroit anmaparypoii.

yMeThb:




- MPOBECTM Ha KAYECTBEHHOM YpPOBHE aHAIN3 PabOThl 3JIEKTPOHHBIX CXEM INPH MHOTO(AKTOPHOM
BO3JICUCTBUU OKPYKAIOIIMX AIEMEHTOB U BHELIHEN CPENBL;
- IPOBECTH pacyeT BPEMEHHBIX NapaMETPOB JJOTUYECKUX YCTPOUCTB, IIIMH U KaHAJIOB CBSI3U;
- cdopMupOBaTh MNPOTrpaMMy, MHMOATOTOBUTH W3MEPUTEIbHYI0 W MHCHBITATEIIBHYIO TEXHUKY JUIA
MpoBeACHUsT KOMIUIEKCHBIX ucnbiTannii BK ¢ nenpro onpenenenus odnactu padorocnocodnoctu BK u
BBISIBJICHUS CKPBITBIX A€(DEKTOB pPa3IMYHOTO HPOUCXOXKIICHNUS;
- TPOTECTUPOBATh MPOEKT 10 M3TOTOBJICHUS OMBITHOTO O0pa3lia Ha MpeaMeT HAJIWYHS HApyLICHUH B
4acTH 00eCIeueH s IeIOCTHOCTH CUTHAJIOB;
- CTaBUThb M pEUIaTh CXEMOTEXHHWYECKHE 3a7a4M, CBA3aHHBIE C BHIOOPOM CHCTEMBI JJIEMEHTOB IPH
3aJlaHHBIX TPEOOBAHUAX K ITapaMeTpam,

BJIaJeTh:
- METOIaMU HUCII0JIb30BaHMsl KitoueBbIX nporpamMm CAIIP ms:
- MOZIETIMPOBAHUS MEPEXOAHBIX MPOLIECCOB B AMEKTPUUECKHUX CXEMAX;
- BBISIBJIEHU 1I€TIEH C ITOBBILIEHHBIM YPOBHEM IIOMEX CIIOXKHBIX ILJIaTax;
- OTIpe/ieTICHNS PEATIbHBIX XapaKTEPUCTHK CUCTEM DJIEKTPOIUTaHUS HU(PPOBBIX MOAYJIEH;
- HaBbIKAMU MCIIOJIb30BaHMA COBPEMEHHOM W3MEPUTENIbHOM TEXHUKM TUIIAa MHOIOKaHAJIbHBIX
OCHMIUIOrpad)OB TUrarepLoBOro AUana3oHa U BHICOKOCKOPOCTHBIX JIOTHYECKUX aHAJIN3aTOPOB.

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

BOHpOCLI AJI TCKYUICTO KOHTPOJIA

1. Iymsr Ha «3emie» (Ground Noise).IlepekpecTHple MOMEXH NPU HAJIMYMK Pa3pbIBOB B CILIOLIHBIX
CJIOSIX 3EMIIH.

2. VckaxkeHus: B OMUHOYHON JBYXIIPOBOIHOM JTMHUH.

3. lloHsiTHe 0OpaTHOrO MPOBOAHMKA (Teturn pass).

4. TlonsiTHE KOPOTKOM U JUTMHHOM JIMHUH.

5. BausiHue KOHCTPYKTHBHBIX IapaMETPOB Ha XapaKTePUCTUKU JIMHUY.

6. HeomnoponHocT B ATMHHON JUHUH. BiusHUE HEOTHOPOIHOCTEH.

7. llpumep MoJeTMPOBaHUSI OTHOTO pa3psiia NIMHKI, COCTOSIIEH U3 pa3HbIX (pparMeHTOB.
8 3aryxanue B nuHun: (aiin - PCle 3aryxanue.

9. Bausinue Ha Tjitter 3a30poB Mexay uHusiMu B MITIT.

10. Bausiane nHa Tjitter MEXUIEHTPOBBIX PACCTOSIHUM M JHAMETPOB KPYIVIBIX HPOBOJHHMKOB B 2-X
MPOBOJHBIX JTHHHUSAX.

11. Bingaue mynscanuil HaNpsHKEHMS B IIWHAX HA TapaMeTpbl YCTPONCTB.
12. Meronuka onieHku napamerpos PDN.

13. W3yunTh pyKOBOACTBO IO MPOEKTHPOBaHWIO KaHana mamsaTy DDR4. Hamucate xommeHTapwid,
KaKue pasJielibl JIEKLIUH 1 JUIS 4ero MOXKHO IPUMEHHTS JUTS PELIeH!s pa3paboTKy KaHala HaMsaTH.

14. Ompenenuts KeBsizu Mexay 2-Msi JUHUSAMH C 33JJaHHBIMH XapaKTEpUCTUKAMU B 3aBUCHMOCTH OT
PacCTOSHUS MEXIY HUMH.

15. Ompenenuts conpotuBieHue auddepeHunansHoil mapsl ais 2-X KOHQUIYypaluuil OTBEpCTHA C
3aJaHHBIMH XapaKTEPUCTUKAMHU.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4du JU(GepeHIMPOBAHHOTO 3a4éTa B §8-OM CEMECTPE;

1) 3aBucuMOCTb (POHTA CUTHAJIA OT KOHKPETHBIX codeTanuil L, C, R TMHUYM U BBIXOAHBIX NapaMeTpOB
YCHIIUTEIIS.

2) Yro Takoe MHTEp(EepeHIHs B BHICOKOUACTOTHBIX KaHanax. Biausuue ckun-3ddexTa Ha JOMyCTUMYIO
JUIMHY JIMHUU CBSI3H.

3) Omnumure ¢opMmy curHajia Ha BBIXOJE JUIMHHOW JIMHWUHU NIPH COIJIACOBAaHMM €€ C MOMOINbI0 Rt
paBHOrO 2 Z0 u 2Zo.

4) MexaHU3MbI BOZHUKHOBEHHUS CHH(a3HBIX TIOMEX U MPeoOpa30BaHus X B JOTMYECKHE TIOMEXH.
5) «llymsbl Ha 3emiie» U METOABI OLIEHKH HX JOIYCTUMOW BETMYUHBI.



6) Buusaune mexanuzma SSO Ha pabOTOCIOCOOHOCTH M 9aCTOTY PAOOTHI IIHH.

7) Tlpoananusupyiite Tabnuity BpeMeHHOTo Orokera st muH DDR-2 u mapanmnensHOro kanana Ha
LVDS.

8) BuusiHMe pa3pe3a B ONOPHOM CJIO€ NMHUTAaHUS HAa BOJIHOBOE compoTuBieHHe AupdepeHunaibHon
Hapsbl.

9) Buusinue o0mieit «3eMIISIHOI» MHIYKTHBHOCTH Ha pabOTOCIIOCOOHOCTS IIIHH.

10) Tumbl GUIBTPYIOIIMX KOHIEHCATOPOB, WX MapaMeTphl M JUIl KAKUX YaCTOTHBIX JAMAIa30HOB
HCITOJIB3YIOTCSI KOHKPETHBIE THITBI KOHIEHCATOPOB.

11) Metozp! 3aIMTHI BXOIOB MMATAHUS aHAJIOTOBBIX 3JIEMEHTOB.
12) Metonsl obecnieuerust 3pHEeKTUBHON IKPAHUPOBKHU allapaTrypbl U CUTHAJIBHBIX K'Y TOB.
13) CxeMOTeXHMUECKHE METO/IbI 3aLUTHI KAHAJIOB OT BIIMSHUS BHEIIHUX MTOMEX.

14) IlpoGneMbl BO3HUKAIOLINE TIPU Pa3pabOTKe CHCTEMBI 3a3€MJICHHSI CIIOKHBIX KOMIUIEKCOB M METOZbI
UX PELUCHMUS.

15) Uro takoe obmactu yCTOWYHMBON pabOTHl BBIYHCIUTEIHHOTO KOMILIEKCA M KaK WX ONpeielicHHe
MIOMOTAET BBISIBISIT CKPBITHIE A€(DEKTHI.

Kputepun onennBanus

Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nryOoKHe 3HaHMS y4eOHOH MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00J1aCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSITHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE NIPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
nryOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI U YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.

OueHnka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEJ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO W TI0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT Marcpuall, rpaMOTHO U 110
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHHHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS  CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIE0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4yeHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYICHTY, TNOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJoBIeTBOpUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX HOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JudepeHnrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

[Tpu mpoBenernn olydvaromeMycs npegocrasisercs 20 MEHYT Ha MOATOTOBKY. Onpoc o0yyaromerocs
npoBoauTcs B TeueHune 30 MUHYT.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJb30BaThCs
IpOrpaMMOl TUCHIUTUTUHEI.



