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 Kypc MpeAHa3HA4YeH JUIsi U3YYCHUS METOIOB allapaTHOW peain3allid MOIYJIEH BBIYUCIUTEIBHBIX
KOMIIJIEKCOB, COCTOSIIIUX U3 MUKPOIPOLIECCOPa, MOLYJIEH NMaMsTH, KAHAJIOB CBA3U C BHEIIHUMHU YCTPOHCTBaMHU
U 2JIEKTPOHHBIX cxeM. B paMkax maHHOro Kypca OyayT pacCMOTpPEHBI MPUHIMIIEI TOCTPOCHUS TUTAarepIoBbIX
KaHaJIOB Iepefaud MH(OPMALUK MUKPOIPOLECCOpP — MOAYIHM HaMsITH, MHUKPOIPIECCOP-MHUKPOIIPLECCOp,
MUKpOIIpLIecCOp-BHEIIHUE ycTpoiictBa. Ilpu 3tom OynyT pa3oOpaHbl METOABI OLEHKH I[apamMeTpoB H
obecrieueHNsl peaan3aluy: - OAHOPOAHOCTH BBICOKOYACTOTHBIX JIMHUN CBSI3H; - YPOBHS B3aUMHBIX IOMEX; -
YPOBHS LIYMOB B CHCTEMax PacnpeAeiEHHOrO MUTaHUs; - TpeOOBAaHUH 3IEKTPOMArHUTHOH COBMECTUMOCTH.
CTyneHTBl M3ydaT pYyKOBOJACTBA II0 INPUMEHEHHUIO CIECIHMAIN3UPOBAHHBIX KOHTPOJUIEPOB, CIIPABOYHBIC
Marepuaibl C XapaKTepUCTHKAMHU IPUMEHSEMBIX YCTpPOHCTB. B pesynbrate u3yueHHs ITaHHOTO Kypca
CTy#aeHTbl OynyT oOnazaTh JOCTaTOYHBIMU 3HAHMSAMH JUIS pa3pabOTKM, HCIBITAHUA W TEXHUYECKOTO
OOCIIy’)KMBAaHUsI ~ BBIUYMCIIUTENIBHBIX KOMIUIEKCOB ~MAKCUMaJlbHOTO JUISI  CYIIECTBYIOIIEH TEXHOJOTHH
OBICTPOJICHCTBHS.

Kypc npoxonur B ¢opmare JIEKIMOHHBIX U CEMHHAPCKUX 3aHATUH. 151 ycHemHoro mpoxoxaeHusl 1aHHOTO
Kypca HeoOXOANMO TOCEIICHUE U KOHCHEKTHPOBAHUE JIEKIUI U CBOEBPEMEHHOE BBIITOJHEHUE MPAKTUIECKUX
pabor, a Taxke camoCTosATeNbHAs paboTa ¢ JONOJIHUTENBHON JIUTEPaTypOH.

1. leau u 3apauu

eap AUCUMNIMHBI
OCBOGHHUE CTyJAeHTaMH Oa30BBIX 3HAHWUU B YacCTH WH)KEHEPHOIO OOECIIEYEHHS COBMECTHOH pPalOTHI
pa3IMYHBIX YCTPOMCTB B COCTaBE BHIUUCIUTENLHBIX KoMILIekcoB (BK) na 6aze coBpemennsix CBUC,
BKJIIOYAs BBICOKOYACTOTHBIE KaHajbl OOMEHa, M METOAbl JOCTHXCHHUA WX MaKCHUMaJbHON
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;

*  JJIEKTPOMAarHuTHOW coBMecTUMOCTH (OMC) BBIYHCIUTENHHOTO KOMILIEKCA C APYTUMH OOBEKTaMH,
T.€. MeToJ0B 3amuThl BK OT BHEIIHUX BO3ACHUCTBUNA U METOMBI 110 CHIXKEHUIO YPOBHS uznyueHuit 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 Ananusupyert 3aaady, BBIJIEIsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocobeH ompenensiTs TpaHULbl TPUMEHUMOCTH

IOJIyYEHHBIX PE3yJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAaLKU NPHU PEICHUH

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 IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[1K-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX

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

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
METOJIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBoeHHS JUCUUIUIMHBI 00y4aromuecs JOJKHBI

3HATB!
- MOJIeJIY JINHUH Nepelauyl JIOTHYECKUX CUTHAJIOB C COCPEIOTOUCHHBIMH [TapaMeTpaMu;
- MOZAENH JIMHUM TNepenadn JOrMYEeCKUX CHUTHAJIOB C pachpelesieHHBIMH HapamMeTpamMi (JUTMHHBIC
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:
- MPOBECTHM Ha KaueCTBEHHOM YPOBHE aHalU3 PabOThI AIEKTPOHHBIX CXEM IPU MHOTO(PaKTOPHOM
BO3JICUCTBUU OKPYKAIOIIMX AIEMEHTOB U BHELIHEN CPENBL;
- IPOBECTH pacyeT BPEMEHHBIX apaMETPOB JJOTUYECKHUX YCTPOUCTB, IIIMH U KaHAJIOB CBSI3U;
- copMupOBaTh MNPOrpaMMy, HOATOTOBHTH W3MEPUTEIbHYI0 W HCHBITATENBHYI0 TEXHHUKY JUIs
npoBeeHus1 KoMIuIeKcHbIX ucnbiTannii BK ¢ niensio onpenenenuns obnactu padorocrnocodHoctu BK u
BBISIBJICHUS CKPBITBIX A€(DEKTOB Pa3IMYHOTO MPOUCXOXKIICHUS;
- TIPOTECTUPOBATh MPOEKT 10 M3TOTOBJICHUS OMBITHOTO O0paslia Ha MpeaMeT Haludus HapyILICeHUH B
4acTH 00eCTeueH s IeIOCTHOCTH CUTHAJIOB;
- CTaBUThb M pELIaTh CXEMOTEXHHWYECKHE 3aJa4M, CBA3AHHBIE C BHIOOPOM CHCTEMBI SJIEMEHTOB 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 MHCIIOJb30BAHUS COBPEMEHHOW W3MEPUTENbHON TEXHUKM THUIIAa MHOIOKaHAJbHBIX
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 CBSI3M € COCPEAOTOUYEHHBIMHU ) 1
napaMeTpaMu
) Jluanu  cBs3M ¢ pachpelieNieHHbIMU ) 1
napaMeTpaMu
3 MeToapI coryracoBaHUS 2 1
4 Pacuer BPEMEHHBIX napaMeTpoB ) 1
nepeiady CUTHAJIOB




5 Buael nomex U OCHOBHBIE IPUYMHBI UX 4 )
BO3HUKHOBEHUS

6 Oddext SSO 2 1

7 KoHcTpyKTHBHBIE HEOTHOPOAHOCTH B 3 1
1arax

] Pa3zponka nuTaOIIMX HapsSOKEHUHM Ha 4 )
iare

9 BnusiHue  uckaxkeHUH 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

CocpenoroueHnsle napaMerpsl JuHuil cBszu (L, C, R, B3aumMHas MHIYKTUBHOCTb M B3auMHas
€MKOCTh) U X BIMSHUE HA TAPAMETPhI JOTHUECKUX CUTHAJIOB .

2. JIuHuy cBA3U C paclpeneIeHHbIMA TapaMeTpaMu

JUIMHHBIE JMHAW CBS3H. BUIBl HCKa)KEHHWH B PacCOMIACOBAHHBIX JIMHUSAX (MCKaXKEHHUS (HOPMBI,
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 BPEMEHHBIX IIapaMETPOB JIOTHYECKUX YCTPOICTB, BKIIIOUasl aHAIU3
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.
Kanainsl npOHUKHOBEHUS TTIOMEX B MUKPOCXeMY (HECUMMETPHUUYHBIC JIOTHYECKIE BXOJIbI, aHAIIOTOBBIC
BXxofbl, mutanue PLL, mutanue core ).

6. Oddexr SSO

CurnaJi moMexu MpH OHOBPEMEHHOM IEPEKIF0YEHUN MHOTHX BBIXOJJOB MUKPOCXEMBbI. 3aBUCUMOCTb
s dexra SSO or peanuzanuy Ha3HAUYEHUS BHIBOJOB KOPITyCa.




7. KoHCTpyKTHBHbIE HEOJHOPOAHOCTH B ILIaTax

KoHcTpyKTHBHBIE HEOZHOPOTHOCTH B Iarax (pas3pe3bl B CIOSX MUTaHHUS, HEAOCTATOYHOE
KOJINYECTBO 3eMJISIHBIX KOHTAKTOB B COSIMHMUTEIISAX, «TEHI» B Mapax JOTMYECKHUX CIIOEB, HapyIICHUE
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

BrnusiHue nckaxeHnd B MOHTaxe Ha pabory pasnuunbix 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 3azemsieHus Ha pabotry BK u MeTombl KOppeKTHOTO 3a3eMIIEHHS CIIOXKHBIX
BBIUMCIIUTENIBHBIX CHCTEM

12. BeIsiBneHNne HapyILIEHUH LIETOCTHOCTH CUTHAJIOB MpH UcHbITaHUAX BK

OnbIT BBISBICHUS HApYLICHWH LEJIOCTHOCTH CHUTHAJIOB Ipu ucnbiTaHusx BK u meTtomer ux
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsi [uis paldoThl CTyleHTa HaJ TEMOH.
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.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHJIUBUTyaJbHBIX KOHCYIIBTALIUH.

Baxno ,I[OGI/ITBCSI IIOHMMaHUs U3y4daceMOro Marepualid, a HC MEXaHUYCCKOIo €ro 3alioMHMHaHUA. HpI/I
3aTPYAHCHUN HU3YYUYCHUSA OTACJIBbHBIX TCM, BOIIPOCOB, CJIICAYCT O6paH.[aTBC$I 3a KOHCYJIbTAUUAMHU 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

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs 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 BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH

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 LIENbIO [IOJYUYEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[1IK-4.1 3naer yncneHHbIE MOPAIKH BEITMYHUH, XapaKTEPHbIX

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

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cmocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare w3ydeHuss AMCHUIUIMHBI « TexHONMOrMH OOECTICYeHHS TEIOCTHOCTH CHTHAIIOB» OOYyYaroluiics
JIOJKEH

3HAThb:

- MOJIeJIY JINHUH Nepelauyl JIOTHYECKUX CUTHAJIOB C COCPEIOTOUCHHBIMH [1apaMeTpaMu;
- MOZAENH JIMHUM Nepenadn JOrMYEeCKUX CHUTHAJIOB C pachpelesieHHBIMH HapameTpamMi (JUTMHHBIC
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 U B TOM
quciie Ha paboTy BBICOKOCKOPOCTHBIX KaHAJIOB CBA3H;
- METO/IBI 00ecTIeUeHus JICKTPOMarHuTHo! coBMectumoctu BK ¢ npyroit anmaparypoii.

YMeThb:
- MPOBECTHM HAa KaueCTBEHHOM YPOBHE aHalU3 Pa0OTBHI AIEKTPOHHBIX CXEM IPH MHOTO(PaKTOPHOM
BO3JICUCTBUU OKPYKAIOIIMX AIEMEHTOB U BHELIHEN CPENBL;
- IPOBECTH pacyeT BPEMEHHBIX apaMeTPOB JJOTUYECKUX YCTPOUCTB, IIIMH U KaHAJIOB CBSI3U;
- copMupOBaTh NPOrpaMMy, HOATOTOBHTH H3MEPUTEIbHYI0 W HCHBITATENbHYI0 TEXHHUKY JUIs
npoBeeHus1 KoMIuleKcHbIX ucnbiTannii BK ¢ niensio onpenenenuns obnactu padorocrnocodHoctu BK u
BBISIBJICHUS CKPBITBIX A€(DEKTOB Pa3IMYHOTO MPOUCXOXKICHUS;
- TIPOTECTUPOBATh MPOEKT 10 M3TOTOBJICHUS OMBITHOTO O0paslia Ha MpeaMeT Halu4us HapyILICHUH B
4acTH 00eCTeueH s IeIOCTHOCTH CUTHAJIOB;
- CTaBUThb M pEUIaTh CXEMOTEXHHWYECKHE 3aJa4M, CBA3AHHBIE C BHIOOPOM CHCTEMBI JIEMEHTOB IPH
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;

- HaBBIKAMU UCIOJb30BAaHUS COBPEMEHHOW W3MEPUTENbHON TEXHUKM THIIA 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. Iymer Ha «3emne» (Ground Noise).IlepekpecTHpie MOMeXH MPHU HATWYUH 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. Bausiaue nHa Tjitter MeXUIEHTPOBBIX PACCTOSHUM M AMAMETPOB KPYIIBIX NPOBOAHUKOB B 2-X
MPOBOJHBIX JTHHHUSX.

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

13. N3yunTe pyKOBOACTBO NO MPOEKTHpOBaHWIO KaHana mamath DDR4. Hammcars koMMeHTapui,
KaKue pasJielibl JIEKLIUH 1 JUIS 4ero MOXKHO IPUMEHHTS JUTS PEIeHus pa3paboTKy KaHaia HaMsaTH.

14. Onpenenutsy KeBsizu Mexay 2-Msi TUHUAMU C 33/IaHHBIMU XapaKTEPUCTUKAMH B 3aBUCHUMOCTH OT
PacCTOSHUS MEXIY HUMH.

15. Ompenenuts conportusieHrue auddepeHunanbHO mapsl i 2-X KOH(UTrypanuid OTBEPCTHH ¢
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) Yto Takoe uHTepepeHnns B BBICOKOYACTOTHBIX KaHajlax. BiusHue ckuH-3gdexra Ha 10MyCTUMYIO
JUIMHY JIMHUU CBSI3H.

3) Onumwure QopMy cuUrHaja Ha BBIXOAC AJMHHOW JIMHUM IPU COIVIACOBAaHMHM €€ C MOMOInbio 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 Oroikera aist muH DDR-2 u mapamiensHOro KaHana Ha
LVDS.

8) BuusHHMe pa3pe3a B OMOPHOM CJIO€ MHUTaHUS HAa BOJHOBOE conpoTuBieHue auddepeHunanbHoi
Hapsbl.

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

10) Tumbl GUIBTPYIOIIMX KOHIEHCATOPOB, UX MapaMeTphl M Ul KAKUX YacCTOTHBIX JHAla30HOB
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) I1poGieMbl BO3HUKAIONIHE MPH pa3pabOTKe CUCTEMBI 3a3eMJICHHS CJIOXKHBIX KOMIUIEKCOB U METOJIbI
WX pelIeHuUS.

15) Yrto Takoe 0ONACTH YCTOWYMBON paOOTHI BHIYMCIMTEIHHOTO KOMIUIEKCA M KaK WX ONPEICICHUE
MTOMOTAET BBISIBISITH CKPBITHIC Ie(DEKTHI.

Kpurepun oneHnBanus
Onenka otnuuHo (10) BeICTaBIsIeTCS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CUCTEMaTH3NPOBAaHHbIE,
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl TUCIHUILIMHEL, POSBIISIIOIIEMY HHTEpeC K JaHHOH MpeIMeTHON
o0nacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO W TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
pEIIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.
Ouenka omnyHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TMCHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKME 3HAHUS
y4eOHOH MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Onenka xopomio (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCSI CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopouio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO H IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHNHU MIPOrPaMMHOI0 Marepuasa, HO P 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIA XapakTep 3HaHWU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTS TajdbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouibIIed 4acTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuOK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX MPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.
[Ipu npoBenenun obydarouiemycs npegocrasisierca 20 MUHYT Ha oArotoBky. Onpoc obyuaromerocs
npoBoauTCs B TedeHune 30 MUHYT.

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT IOJIb30BaThCs
IpOrpaMMOl TUCHIUTUTUHEI.



