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: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

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

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapHaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TSl PELICHUS

3alauu, OCHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTAaBJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH

IOJIyYEHHBIX PE3yJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalHuU MpH PELICHUN

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

ARwnRAmysr vraxmrrrn masrrrrrraavensy v {xrreer \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U
MCTOOOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONIB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI
3HaTh:

- MOJIeJIY JINHUH Nepelauyl JIOTHYECKUX CUTHAJIOB C COCPEIOTOUCHHBIMH [TapaMeTpaMu;
- MOJAENM JIMHUN TepeAadyd JOTHYECKHX CUTHAJIOB C paclpeleiCHHBIMU MapaMerpaMu (IUIMHHBbIC
JIMHUM), BUJIbl UCKKEHUH IIPU I1epefade ¥ METO/Ibl COIIaCOBaHMs B [UIMHHBIX JIMHUSX;
- MEXaHU3MBbl BO3HUKHOBEHHMSI IOMEX U KaHAJbl IPOHUKHOBEHUS UX B JIEKTPOHHBIEC CXEMBI;
- BIMSIHAE KOHCTPYKTHBHBIX HEOIHOPOIHOCTEH Ha paboTOCIOCOOHOCTh IM(POBBIX YCTPONUCTB U B TOM
quciie Ha paboTy BBICOKOCKOPOCTHBIX KaHAJIOB CBA3H;
- METO/IBI 00ecTIeUYeHus ICKTPOMarHuTHo! coBMectumoctu BK ¢ npyroit anmaparypoii.

YMETb:
- MPOBECTM Ha KAYECTBEHHOM YpPOBHE aHAIN3 PabOTHl 3JIEKTPOHHBIX CXEM INPH MHOTO(AKTOPHOM
BO3JICUCTBUU OKPYKAIOIIMX AIEMEHTOB U BHELIHEN CPENBL;
- IPOBECTH pacyeT BPEMEHHBIX apaMETPOB JJOTUYECKHUX YCTPOUCTB, IIIMH U KaHAJIOB CBSI3U;
- cdopMupoBaTh MNPOTrpaMMy, HOATOTOBUTH W3MEPUTEIbHYI0 W HCHBITATEIIBHYIO TEXHHUKY JUIA
MpoBeACHUsT KOMIUIEKCHBIX ucnbiTannii BK ¢ nenbro onpenenenus odnactu padorocnocodnoctu BK u
BBISIBJICHUS CKPBITBIX A€(DEKTOB Pa3IMYHOTO MPOUCXOXKIICHUS;
- TIPOTECTUPOBATh MPOEKT 10 M3rOTOBJICHUS OMBITHOTO O0pa3lia Ha MpeaMeT HAIWYHS HApYLUICHUH B
4acTH 00eCTeueH s IeIOCTHOCTH CUTHAJIOB;
- CTaBUThb M pEUIaTh CXEMOTEXHHWYECKHE 3a7a4M, CBA3aHHBIE C BHIOOPOM CHCTEMBI JJIEMEHTOB IPH
3aJlaHHBIX TPEOOBAHUAX K ITapaMeTpam,

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

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 JluaMM CBS3M € COCPENOTOYECHHBIMU ) 1
napaMeTpaMu
) Jluanu  cBs3M ¢ pacnpenereHHbIMU ) 1
napaMeTpaMu
3 MeToapI coryracoBaHUS 2 1
4 Pacuer BPEMEHHBIX napaMeTpoB ) 1
nepeiady CUTHAJIOB




5 Buael nomex U OCHOBHBIE NPUUYUHBI UX 4 )
BO3HUKHOBEHUS

6 Oddext SSO 2 1

7 KoHcTpyKTHBHBIE HEOTHOPOAHOCTH B 3 1
1arax

] Pa3zponka nuTaOIIMX HapsSOKEHUHM Ha 4 )
iare

9 BnusiHue  uckaxkeHMd B MOHTaxe 1 2
uHTEepdeiicoB

10 SHCKTp?MaFHHTHaH COBMECTHMOCTb BK | |
C Ipyroi anmaparypou

11 Cucrema 3a3eMIICHUS 3 1

12 BoisBnenne HapylieHWH LEIOCTHOCTH 4 1
CUTHaJIoB Ipu ucnbiTanusix BK

Uroro wacos 30 15

[loaroroska k sK3aMeHy 0 gac.

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

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. JIuHUY CBSI3M € COCPEOTOUCHHBIMU NTApAMETPAMU

Cocpenorouennsle napamerpsl auHui cBsi3u (L, C, R, B3auMHas HMHAYKTUBHOCTb U B3aUMHas
€MKOCTh) U X BIMSHUE HA TAPAMETPhI JOTHUECKUX CUTHAJIOB .

2. JIuHuy cBA3U C paclpeneIeHHbIMA TapaMeTpaMu

JUIMHHBIE JMHAW CBA3H. BUIBI MCKaX€HHH B PacCOINIaCOBaHHBIX JIMHUAX (MCKaXEHHs (OPMBI,
uHTep(EpeHIHs B BBICOKOYACTOTHBIX KaHaIaX).

3. MeTozabl coritacoBaHus
[MapamnenbHoe, MoceA0BaTeNTHLHOE, THOJHOE COTTACOBAHHUE U 00JIaCTH UX IPUMEHECHHS.
4. PacueT BpeMEHHBIX NTapaMETPOB Mepe/ladyd CUTHAIIOB

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

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

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

6. Oddexr SSO

CurnaJi moMexy Ipy OHOBPEMEHHOM IEPEKIIOUCHUN MHOTHX BBIXOI0B MHUKPOCXEMBI. 3aBUCHMOCTh
s dexra SSO or peanuzanuy Ha3HAUYEHUS BHIBOJOB KOPITyCa.




7. KoHCTpyKTHBHbIE HEOJHOPOAHOCTH B ILIaTax

KoHcTpyKTHBHBIE HEOAHOPOIHOCTH B IulaTax (pa3pe3bl B CJOSX THMTaHUS, HEIOCTaTOYHOE
KOJINYECTBO 3eMJISIHBIX KOHTAKTOB B COEAMHHTEINAX, TEHNW» B Mapax JIOTHYECKUX CIIOEB, HAPYIICHNUE
CUMMETPHH B AU QepeHInaIbHbIX Tapax) U UX BIUSHUE HA pa0OTOCIIOCOOHOCTh YCTPOMCTB.

8. Pa3Bojka nuTalomMX HAMPSKEHUN Ha I1aTe
Mertonbl aHaIM3a BHICOKOYACTOTHOM CUCTEMBI PA3BOJKH MUTAIOLIUX HANPSLDKEHUM Ha muiaTe
9. BriusiHMe ncKaxeHuii B MOHTaXXe UHTEP(EiicoB

BnusHue uckaxeHuid B MOHTaxe Ha pabory pasznuuHbix uHTEpdeiicoB (DDR, PClexpress, USB,
SATA, AGP u np.)

10. DnextpomaruuTHas copmectTumocth BK ¢ napyroii anmaparypoii
Mertonsl obecnieueHust AIIEKTpOMarHuTHO# coBMectuMmocTr BK ¢ apyroi anmaparypoi
11. Cucrema 3a3eMiIeHUs

Bnusnue cucremsl 3azemsieHns Ha paboty BK m MeTomsl KOppEKTHOTrO 3a3eMIICHHS CIOKHBIX
BBIUMCIIUTENIBHBIX CHCTEM

12. BeIsiBneHNne HapyILIEHUH LIETOCTHOCTH CUTHAJIOB MpH UcHbITaHUAX BK

OnbIT BBISIBICHUS HApPYLICHUH ILIEIOCTHOCTH CHUTHANOB npu wucheitaHusx BK u meromsr mx
YCTpaHEHUsI

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJBTUMENNHHOE 000pynoBaHKE (IPOEKTOP, 3BYKOBAasi CUCTEMA).
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. UckycctBo cxemorexuuku [ Tekcrt]/I1. Xoposut, V. Xumn , -M., BUHOM, 2012

JomnonHutensHas auTeparypa
1. OcHoBbI M poBoii cxemoTexHUKH [ TekcT] : bazoBble 2MeMEHThI 1 CXEMBL,METO/IbI TPOCKTUPOBAHHUS
/ 1O. B. HoBukoB - M.Mup,2001
2. DneKTpoMarHUTHasi COBMECTUMOCTD PaInO3IEKTPOHHBIX CPECTB M HEMpeTHAMEPEHHbIE TOMEXHU
[Texct]. B 3 Boim. Beim. 1. O6mue Borrpockl OMC. Mexcucremusie momexu / coct. . P. XK. Yaiir ;
COKp. miep. ¢ aunt. nox pea. A. M. Canrupa ; nocnecin. u komMmeHT. A. JI. Kaazera .— M. : Cos. paauo,
1977 .— 348 c. : wn. - bubnmorp.: ¢. 305-340. - 19300 3x3. (B mep.).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

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

Mynerumennitapie TexHonoruu. MS PowerPoint , qieMoHcTparius npe3eHTarmid.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC U3YUCHUA TUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIiA, y4eOHOW W HAyYHOU JINTepaType);

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYIIBTALIUH.

Baxno ILO6I/ITLCH IOHHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALUAMU K
IpernoaaBareiito.



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, 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

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

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

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

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

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus JUCIUIUIMHBI « TeXHOMOTHUM oOecredeHus! IeIOCTHOCTH CHUTHAJIOB» O0ydYaroluidcs
JIOJKEH

3HAThb:

- MOJIeJIY JINHUH Nepelauyl JIOTHYECKUX CUTHAJIOB C COCPEIOTOUCHHBIMH [1apaMeTpaMu;
- MOJAENM JIMHUN TepeAadyd JIOTHYECKHX CUTHAJIOB C paclpeleiCHHBIMU TMapaMeTrpaMu (IJIMHHBbIC
JIMHUM), BUJIbl HCKAKEHUH IIPU IIepefade ¥ METO/Ibl COIIaCOBaHMs B [UIMHHBIX JIMHUSX;
- MEXaHU3MBbl BO3HUKHOBEHHMSI IOMEX U KaHAJbl IPOHUKHOBEHUS X B JIEKTPOHHBIEC CXEMBI;
- BIMSIHAE KOHCTPYKTHBHBIX HEOIHOPOIHOCTEH Ha paboTOCIOCOOHOCTh IM(POBBIX YCTPONUCTB M B TOM
quciie Ha paboTy BBICOKOCKOPOCTHBIX KaHAJIOB CBA3H;
- METO/IBI 00ecTIeUeHus JICKTPOMarHuTHo! coBMectumoctu BK ¢ npyroit anmaparypoii.
YMeThb:

- MPOBECTHM Ha KAYECTBEHHOM YpPOBHE aHAIN3 PabOThl 3JIEKTPOHHBIX CXEM INPH MHOTO(AKTOPHOM
BO3JICUCTBUU OKPYKAIOIIMX AIEMEHTOB U BHELIHEN CPENBL;
- IPOBECTH pacyeT BPEMEHHBIX apaMeTPOB JJOTUYECKUX YCTPOUCTB, IIIMH U KaHAJIOB CBSI3U;
- cdopMupoBaTh MNPOTrpaMMy, HOATOTOBUTH W3MEPUTEIbHYI0 W MCHBITATEIIBHYIO TEXHUKY JUIA
MpoBeACHUsT KOMIUIEKCHBIX ucnbiTannii BK ¢ nenbro onpenenenus obnactu padorocnocodnoctu BK u
BBISIBJICHUS CKPBITBIX A€(DEKTOB Pa3IMYHOTO MPOUCXOXKICHUS;
- TIPOTECTUPOBATh MPOEKT 10 M3TOTOBJICHUS OMBITHOTO O0pa3lia Ha MpeIMeT HAIWYHS HApYLUICHUH B
4acTH 00eCTeueH s IeIOCTHOCTH CUTHAJIOB;
- CTaBUThb M pELIaTh CXEMOTEXHHWYECKHE 3a7a4M, CBA3AHHBIE C BHIOOPOM CHCTEMBI JJIEMEHTOB IIPH
3aJ]aHHBIX TPEOOBAHUAX K ITapaMeTpam,

BJIaJeTh:




- METOJIaMH{ UCIIOJB30BaHus KitoueBbIX nmporpamm CATIP mms:

- MOJICTMPOBAHUS TIEPEXOJHBIX MPOIECCOB B IIEKTPUUECKUX CXEMAX;

- BBIAIBJICHUS IIETI€H C MOBBIIIEHHBIM YPOBHEM ITOMEX CIOXKHBIX IIJIaTax;

- OTIpEJICIICHMSI PEAThHBIX XapPAKTEPUCTUK CUCTEM IIEKTPOIUTAHUS ITU(POBBIX MOIYIICH;

- HaBBIKAMH HCIIOJNB30BAaHUS COBPEMEHHOM W3MEpUTEIbHOW TEXHUKH THIA MHOTOKAHAJIBHBIX
OCITIIIOTPAQOB TUTATEPIIOBOTO TUANIA30HA W BRICOKOCKOPOCTHBIX JIOTHUECKUX aHAIN3aTOPOB.

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

BOHpOCLI AJI TCKYUICTO KOHTPOJIA

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

2. VckaxkeHus1 B OMUHOYHON JBYXIIPOBOIHOM JTMHUH.

3. lloHsiTne oOpaTHOrO MPOBOAHMKA (Teturn pass).

4. TlonsiTHE KOPOTKOM U JUTMHHOM JIMHUH.

5. BausiHue KOHCTPYKTHBHBIX IapaMETPOB Ha XapaKTEPUCTUKU JIMHUY.

6. HeomnoponHocT B ITMHHON JUHUH. BiusHue HEOTHOPOIHOCTEH.

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

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

10. Bamsiane nHa Tjitter MEXLIEHTPOBBIX PACCTOSIHUM M JHAMETPOB KPYIVIBIX IPOBOTHHKOB B 2-X
MPOBOJHBIX JTHHHUSX.

11. Bingaue mynscanuil HaNpsHKEHMS B IIMHAX HA TapaMeTphbl YCTPONCTB.
12. Meronuka onieHku napamerpoB PDN.

13. W3yunTe pyKOBOACTBO IO MNPOEKTHUPOBaHWIO KaHana mamsaTu DDR4. Hamucate xommeHTapwi,
KaKue pasJielibl JIEKLIUH 1 JUIS 4ero MOXKHO IPUMEHHTS JUTS PEIeHus pa3paboTKy KaHaia HaMsaTH.

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

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

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4dH JU(PepeHIMPOBAHHOTO 3a4€Ta B §-OM CEMECTPE;

1) 3aBucuMOCTb PpOHTA CUTHAJIA OT KOHKpPETHBIX 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) Omnwmmmure ¢opMmy curHajia Ha BBIXOJE JUIMHHOW JIMHWHU INPH COIJIACOBAHMM €€ C MOMOINbI0 Rt
paBHOrO 2 Z0 u 2Zo.

4) MexaHU3Mbl BOZHUKHOBEHHUS CHH(a3HBIX TIOMEX U MPeoOpa3oBaHus X B JOTMYECKHE TTOMEXH.
5) «llymbl Ha 3emiie» U METOABI OLIEHKH UX JOIYCTUMOW BETMYUHBI.
6) Buusane mexannzma SSO Ha pabOTOCIOCOOHOCTH M 9aCTOTY PAOOTHI IIHH.

7) Tlpoananusupyiite Tabnuity BpeMeHHOTo Oropkera st muH DDR-2 u mapanmnensHOro kaHana Ha
LVDS.

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

9) BuusiHue o0mieit «3eMISIHOI MHIYKTHBHOCTH Ha pabOTOCIIOCOOHOCTS IIIHH.

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

11) Metozap! 3aIMTHI BXOIOB MMATAHUS aHAJIOTOBBIX 3JIEMEHTOB.
12) Metonsl obecnieueHust 3pHEeKTUBHON IKPAaHUPOBKHU allapaTrypbl U CUTHAJIBHBIX K'Y TOB.



13) CxeMOTEeXHHYECKUE METOIBI 3AIIUTH KAHAJIOB OT BIMSHUS BHECIITHUX ITOMEX.

14) TlpoGieMbl BOZHUKAIOIIIE TIPU Pa3pab0TKE CHCTEMBI 3a3eMJIICHHSI CIIOKHBIX KOMILIEKCOB H METObI
WX pelIeHuUS.

15) Urto Takoe o0iacTé ycTOMYMBON PabOTHI BHIYMCIUTEIHLHOTO KOMIUIEKCA M KaK UX ONPE/CIICHUE
MTOMOTAET BBISIBISITH CKPBITHIC Ie(DEKTHI.

Kpurepun oneHnBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BRICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYJACHTY, €CIM OH TBEpAO 3HAET Marepual, TPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPLO 3HAET Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTaBISETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIA XapakTep 3HaHWMW, JOMycKaloulemMy OmHNOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B H3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnrpoBaHHBIN 3a4€T IPOBOJUTCS B YCTHOU (opMe.

[Tpu mpoBenennn olydvaroeMycs npenocrasisiercs 20 MEHYT Ha MOATOTOBKY. Onpoc o0ydaromerocs
npoBoauTCs B TedeHune 30 MUHYT.

Bo Bpemss mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCHIUTUTUHEI.



