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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNINUHDI

B51.B.1B.01.01 HTepdenchl nepegadvm gaHHbIX

1. Kog v HanmeHoBaHue HanpaBJiIeHUA NOAroTOBKU/cneunanbHOCTHU:
03.04.03 Paauvodusuka

2. Mpodunb noaroToBKNU. UHMezpanbHas anemeHmHyas ba3a meneKkoMMyHUKaUUOHHbLIX
mexHosioaul

3. Keanudmkaumsa (cteneHb) BbINYCKHUKA: _ Ma2ucmp

4. ®opma ob6pa3oBaHUA: o4yHas

5. Kacheppa, oTBevarLan 3a peanmsaumo AUCLUNIUHDI:
U3UKU _101yrpo80OHUKO8 U MUKPOSEKMPOHUKU

6. CoctaBuTenu nporpaMmmbl: Goecamukoe EezeHuti Bacunbesuy :
kaHOudam ¢bu3uKo-mMamemamu4yecKkux Hayk, OoueHm

7. PekomeHpgoBaHa: HMC cbusuyeckozo chakyrnbmema npomokos Ne6 om 26.06.2024

8. YuebOHbIn rop: 2025-2026 CemecTp: 3

9. Llenu 1 3apga4v y4eO6HOMN ANCLUNIUHbBI: LIENTbIO OCBOEHUS Y4EOHON ANCUMNINHBI SABIIS-
eTcst popMmupoBaHme 3HaHWI B 0611acT NPoOeKTUpoBaHNSA nepudepmm GbICTPOAENCTBYIOLLMX
MHTErpanbHbIX CXEM C y4ETOM 3aLUMThbl OT INIEKTPOCTATUYECKOro paspsaaa.
3agaum yyebHon gMCUMNINHDI
- AaTb 0630p KOHCTPYKTMBHbIX PELLUEHMI AN BXOAHbIX U BbIXOOHbIX OydepoB LndpoBbIX
NHTEerpanbHbIX CXEM;
- MO3HAKOMUTb C OCHOBHbIMUW CTaH4apTaMn obMeHa AaHHbIMU;



- paccMoTpeTb MexaHU3Mbl U NMOCNEeACTBUSA BNUSHUS 3NIEKTPOCTAaTUYECKOro pa3psiaa Ha
NHTErparnbHbIe CXEMbI;

- paccmoTpeTb huanyeckme 0CHOBbI paboTbl NONYNPOBOAHUKOBLIX MPUBGOPOB, UCMONb3Y-
eMbIX Ans 3aWuTbl OT 3NIEKTPOCTATUYECKOrO paspsaaa;

- paccmoTpeTb 6a3oBble cTpaTernn 3alumTbl UHTErpanbHbIX CXEM OT 3feKTpocTaTuye-
CKOro paspsiaa;

- NPOBECTM NPOEKTUPOBAHUE STIEMEHTOB 3aLUMTbI UHTErpanbHbIX CXEM OT 3NEKTPOCTaTH-
Yyeckoro paspsiga.

10. MecTo y4yeb6HOM ancumnnuHbl B cTpykType OMOIM: gucunnnuHa OTHOCUTCA K YacTw,
dopMupyemon yyactHMkammn obpasoBaTefibHbIX OTHOLEHUIN (BapuatmBHas) 6noka b1. [Ans
ee yCBoeHus TpebytoTca 3HaHusA, opmupyemMble npu ocsoeHmn ONMOIMT B pamkax Kypca uH-
TerpanbHON CXEMOTEXHUKN TENEKOMMYHUKALMOHHbIX YCTPOWUCTB.

B pesynbTaTe NnpoxoxaeHus 4aHHOW AUCUUNINNHBI 0ByYatoLWmnines ormKeH npuobpectn 3Ha-
HUSA, YMEHUNSA, HaBblkK 00LLenpodeccMoHanbHbIX KOMNETEHLUMIA, HeObXoaMMble A51s obecneve-
HUA CneayLnX TPYA0BbIX (PYHKLNIA:

- F/01.6 PaspaboTka MHHOBAUMOHHbLIX CXEMOTEXHUYECKMNX PeLIEHUI COCTaBHbIX YacTen pagvo-
3NEKTPOHHLIX cpeacTs (MpodyeccrMoHanbHbI cTaHaapT 06.048);

- F/02.6 Bbibop anemeHTHOM 6a3bl Anst pa3paboTkM CXEMHbIX PELLEHNI;

- G/03.7 MatemaTn4eckoe 1 KOMMbLIOTEPHOE MOLENMPOBAHNE COCTaBHbIX YacTeEN paauoaseK-
TPOHHbIX CPEACTB;

- B/01.7 KoHcTpympoBaHMe HaHOretepoCTpyKTypHbIX CBY-MOHOMUTHBIX MHTErpanbHbIX CXEM B
COOTBETCTBMM C TEXHUYECKUM 3a[aHWeM Ans BblibMpaemon TexHosrornm (npodgeccnoHanbHbIn
ctangapt 40.003).

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHMA No gucuunnuHe/Mmoay o (3HaHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIE C NMaHUpyeMbIMM pe3ynbTaTaMy OCBOEHUS obpa3oBaTernb-
HOW NporpaMmmMbl (KOMMETEHUMAMU) U UHOUKATOPaAMUN UX JOCTMKEHUSA:

mMaTb yyacTue B
paspaboTke n
Hay4HbIX uMcCcne-
AOBaHUSAX UHTE-

0OTKY 1 Mmogenu-
poOBaHWe NHTe-
rpanbHbIX CXeM
CMeLUaHHOrO Cur-

KomneTteHuumn MHuankaTtopbl
MnaHupyemble pesynbraTtbl 00y-
HanmeHoBaHue HanmeHoBaHue
Kog Koga(bl) YeHus
KOMMeTeHunn nHankatopa(os)
MK-2 | CnocobeH npuHu- | TK-2.3 | NpoBoguT paspa- | 3Hameb:

- KnaccuduKaumio KOMMOHEHTOB
cucTeM BBOAa/BbIBOAA MHTErparnb-
HbIX CXEM;

- CTaHOapThl Nepeaayn AaHHbIX.

rpanbHOM  ane- Hana gnga tene- Ymems:
MEeHTHOM  Ga3bl KOMMYHUKaLMOH- - BblIbupatb 1 peann3oBbiBaTb KOH-
TeNneKkoMMYHUKa- HbIX YCTPOWCTB Ha | CTPYKTOPCKOEe pelleHue, obecne-
LMOHHbIX CUCTEM CXEMOTEXHUYE- ymBarollee nepegadvyy AaHHbIX B
CKOM 1 CUCTEMO- COOTBETCTBMM C TpeboBaHUAMM
TEXHUYECKOM TEXHMYECKOro 3agaHus.
YPOBHSX Bnademe:
- HaBblkaMW  NPOEKTUPOBaHMS

BXOAHbIX M BbIXOAHbIX Oydepos
slueeKk BBOAA-BbIBOAA WMHTerpanb-

HbIX CXeM c
ncnono3osaHnem CAIP.
MK-2.4 | YuutblBaeT ycno- | 3Hams:
BMS 9KCMnyaTaumm | - MexaHusmbl U mMoaenu BO3gewn-
npu cTBUS 9MNeKTPOCTaTUYECKOro




NPOEKTUPOBaHMMN paspsga (OCP) Ha mHTerpanbHble
arnemMeHTHon 6a3bl | cxemsl;

pagnoaneKkTpo- - CTaH4apTbl UCMNbITAHMSA YCTONYN-
HUKK BOCTU MHTEerparnbHbIx cxem K QCP;
- OCHOBHBbIE crnocoObl 3aLUTbl UH-
TerpanbHbix cxem oT JCP.
Ymems:

- BbiOMpaTb 1 peanu3oBbIBaTb KOH-
CTPYKTOPCKOE pelleHne, obecne-
ynparowee ICP-zaWwuTty WHTE-
rpanbHON CXEMbI.

Briademn:

- HaBblkaMW MNPOEKTUPOBAHUA Y3-
NOB MHTEerparnbHbIX cxeM, obecne-
ymBatoLLMX OCP-zawmnty, ¢
ucnonb3oBaHnem CAIP.

12. O6bem AMCUUNNUHBLI B 3a4eTHbIX eauHuulax/yacax — 2 / 72 .

dopmMa NpoMeXXyTOYHOM aTTecTaumm — 3a4er.

13. Buabl yye6HoOM paboThbl:

TpyaoeMKoCTb (4achl)

Bug yuebHon paboThbl Beero Mo cemecTpam
3 cem.
AyOUTOPHbIE 3aHATUS, 24 24
B TOM YuCI€E: ek 12 12
nabopaTopHble paboThl 12 12
CamocTosaTtenbHas paboTta 48 48
UNToro: 72 72

13.1. CopepxaHne AUCLUNIIUHBI:

Ne HanmeHoBaHne CopepxaHue pasgena aucumnimHbl
n/n pasgena AuCumnivHbl
Jlekuun
1.1 | Ayenkn BBOga-BbiBoAa | [loBeoeH4eckne |IBIS-mogenn cuctem BBoaa-ebiBoga WC.
WMHTErpanbHbIX CXEM Knaccudmkauma saveek BBoAa-BbiBoga. BxogHble Oydepbl
siyeek BBoAda-BbiBoga. BxogHon Gydep Ha ocHoBe KMOIT-umH-
BepTopa. BxoaHble 6ydepbl ¢ nogTaArneaoLMMmn pesmcTtopamm
N 3anoMMHaHMEM NoCcneHero 3HadeHns curHana. BxogHon Oy-
dep ¢ auddepeHumansHbiM yeunutenem. BxogHon Gydep ¢
Tpurrepom LmutTa. [BYyXTakTHbIE M OOHOTAKTHblE BbIXOOHbLIE
bydepsl.
1.2 | CtaHpaptel  nepegayu | HecummeTpuyHasa v guddepeHumansHas nepegadya AaHHbIX.
OaHHbIX IMoHaATMe okoHeuHoM Harpy3ku. MHTepdencel LVTTL, LVCMOS,
SSTL, HSTL. Mpumep peanusauuu ctangapta LVDS.
1.3 | NnTepdbencbl nepenaun | GyHKUMM annapaTHbIX WMHTEPMENCOB: CUHXPOHM3aUUA, nepe-

AaHHbIX

Aadya nHgopmaumm, apbuTtpax n cenekums, KOHTponb, Npeod-
pasoBaHue MHopMaLun, aBTOKOHUIypaums, ynpasneHue nu-
TaHnem. Knaccudpumkauus annapatHbiX MHTepdencoB: BHYTpU-
CUCTEMHbIE, CUCTEMHble, CTaHOapTHble nepudepuinHble, Ma-
nele nepudepunHele, MHTEpdENCHl pacnpeieneHHbIX CUCTEM




4

ynpaeneHnda. Peanusaumsa annapaTHbiX WHTEPdEncoB: anek-
TPOMarHUTHble MOMEXU, COorflacoBaHUe 3NEKTPUYECKUX NMUHURA
cBA3N, cbanaHcMpoBaHHble N HecbGanaHCMPOBaHHbIE CXEMb,
BMAbl KOOMPOBaHUSA, ranbBaHW4Yeckas pasBs3ka, ropsyee nog-
KMnoYeHne, aBTOKOHPUIyprpoBaHKe.

14

Mogenun u MexaHu3Mbl
BO3AEVCTBUS  3MEKTPO-
cTaTMyeckoro  paspsiga
Ha MHTerparnbHble CXEMbI

Mopenu npouecca anekTpocrtaTnyeckoro paspsga (HBM, MM,
CDM): aKkBUBaNeHTHbIE 3NEKTPUYECKME CXEMbI U YCIOBUSA Npu-
MeHeHus. Knaccudukauunsa nospexaeHnin NC npu Bo3gencTeum
OCP. MexaHusmbl nospexaeHun npu SCP: npobon gnanek-
TpuKa, BHeApeHWe 3apsaa B OKUcen, WHypoBaHWe Toka, 3aMbl-
KaHWe KOHTaKTOB, MnasneHne NneHok meTanna.

15

CrangapTbl N0 MeTodam
MCNbITAHUA  YCTOMYMBO-
CTU WHTEerparnbHbIX CXEM
K  3neKTpoCcTaTU4ecKum
paspsgam

MoHsaTne ctangapta no OCP ycToMuMBOCTM OTAENbHbLIX 3rle-
MEHTOB W CTaHfapTa Ha YpPOBHE KOHe4yHOW cuctembl. CTal-
napTtbl komuteTa JEDEC. CtaHgapt IEC 61000-4-2. CpaBHeHue
OCP Bo3gencTBui Onsi pasnuyHbiX CTaHOapToB. BHelwHsa u
BCTpoeHHasn OCP-3awuTa.

1.6

OnemeHTbl BCTPOEHHOM
3aWnTbl  MHTErpanbHbIX
CXeM OT areKTpocTaTu-
YecKoro paspsga

MyTn npoTekaHust Toka Npu pasnuyHbIX pexmmax OCP-cobbl-
Tnin. OkHO NpoekTupoBaHnd ACP-3awnTbl. AnemeHTol ICP-3a-
LWNTbI C MOHOTOHHON BAX: anogHble CTPYKTYPbl N LLENOYKM Ou-
opnos. NMoHATne GnokupoBkn cunuumaa. Micnonb3oBaHune snap-
back-acpcpekta ana SCP-3awmtbl. OcobeHHOCTM napannenb-
Horo BKMtoYeHns cermeHToB ggNMOS-TpaH3ncTopoB. YeTbipex-
CINOWHbIE TUPUCTOPHbIE CTPYKTYPbI (SCR).

JTaGopaTopHble paboThbl

2.1

Adyerikn BBOAA-BblBOAA
MHTErpasnbHbIX CXEM

Jl.p. Ne 1. CxemoTexHu4eckoe MoaenupoBaHue BXogHOro Oy-
tepa ¢ Tpurrepom LmutTa.

JI.p. Ne 2. CxemoTexHu4eckoe MoaenupoBaHue BXogHOro Oy-
depa ¢ guddepeHumnanbHbIM yeunuTenem.

J1.p. Ne 3. Ucnonb3oBaHue IBIS-mogenen npn cxemotexHuye-
CKOM MOAENUPOBAHNN.

2.2

CtaHpapThl
JaHHbIX

nepenayu

2.3

WHTepgelicol
AaHHbIX

nepegaqu

24

Mogenun u MexaHU3Mmbl
BO3AEWCTBUS  3MEKTPO-
cTaTuyeckoro paspsiga
Ha MHTerparnbHble CXEMbI

2.5

CTaHgapTbl N0 MeToaam
UCMbITAHUA  YCTONYMBO-
CTW WHTEerparnbHbIX CXeMm
K  3MneKTpoCTaTU4ecKum
paspsaam

2.6

OnemMeHTbl BCTPOEHHOM
3aWnNTbl  MHTErpanbHbIX
CXeM OT aneKkTpocTaTu-
4YecKoro paspsga

Jl.p. Ne 4. MogenupoBaHme ggNMOS-TpaHauctopa ana 3CP-
3aLWmnThI.

J1.p. Ne 5. Pac4yeTt napameTtpoB RC-knamna.

J1.p. Ne 6. CxemoTexHn4eckoe mogenvposaHne RC-knamna.

13.2

. Tembl (pa3genbl) AUCUMNIINHBI U BUAbI 3aHATUI:

Ne
n/n

HavnmeHoBaHue
pasgena agncumnnsivHbl

Buapl 3aHaTUIA (HacoB)

Camocrtos-
TenbHas
paboTa

JTabopa-
TOPHbIE

Jlekumn Bcero

Aveikvn BBOAA-BbIBOAA MHTErPasibHbIX CXEM 2 6 6 14




2 | CtaHgapTbl nepegavv AaHHbIX 2 ; 6 8
3 | UHTepdbericbl nepegayvm gaHHbIX 2 } 6 8
4 | Mogenu n mexaHnsmbl BO3AENCTBUS anek-
TpoCTaTU4EeCKOro paspsifa Ha WHTerpanb- 2 - 12 14
Hbl€ CXeMbl
5 | CtaHgapTbl N0 METOAAM UCNbITAHUA YCTOM-
YMBOCTW NHTErparbHbIX CXeM K 31IeKTpocTa- 2 - 6 8

TUYECKMM paspsigam
6 OnemeHTbl BCTPOEHHOW 3alWTbl WUHTe-

rpanbHbIX CXeM OT 3NneKTpocTaTUYeCcKoro 2 6 12 20
paspsaga

WToro: 12 12 48 72

NToro no kypcy 72

14. MeToguyeckue ykasaHus onsi o6y4arowmxcsi No 0CBOEHUI0 AUCLUNIIUHbBI:

N3yyeHne pucumnnuHbl «VIHTepdencol nepepadn faHHbIX» NpedycMaTpuBaeT OcCy-
LecTBneHne y4ebHom AeATeNbHOCTM COCTOSALWEN U3 ABYX YacTen: oby4yeHnsa cTyaeHToB npe-
nogasaTenem u caMoCTOATENIbHON y4eOHON AeATEeNbHOCTN CTYAEHTOB N0 U3YYEHWU0 UCLMK-
NAVHbI.

MeTon npenogaBaHust — NpobnemHbln, hopma obyyeHuss — rpynnosas, opma obLye-
HUSA — MHTepakTMBHasa. Oba3aTenbHoe nocelleHne NabopaTopHbIX 3aHATUN N TEKYLLMX aTTe-
cTauun.

[MoaroToBka K NeKuusam siBnsieTcs OAHMM U3 BUAOB CaMOCTOATENbHOM paboTbl CTyAEH-
ToB. CTygeHTam, 4yToObl XOpowo oBnageTb y4ebHbIM MaTepmanom, Heobxoaumo Bbipabo-
TaTb HaBbIKM NPaBUNbHOM U NNaHoOMepHoOW paboThl. MNMepean HavYanom NEeKUNOHHbIX 3aHATUI
HaJo NPOCMOTPETb BCE, YTO ObINIO cAenaHo B npeabiayLmm pas. 3To NO3BONT COCPeaoTo-
YNTb BHUMaHME M BOCCTAHOBUTb B MAMSTU YXKe UMEOLMECH 3HAHUSA NO AAaHHOMY NpeaMeTy.
Kpome Toro, Takom mMetoq NOMOXET Nydylle 3anOMHUTb Kak cTapoe, Tak U HoBoe, yrnyout
NOHMMaHWe TOro M APYroro, Tak Kak npy 3TOM yCTaHaBNMBAKOTCHA CBA3M HOBOMO CO CTapbiM,
4YTO ABNSAETCH HE TONbKO 06A3aTenbHbIM, HO U OCHOBHbIM yCroBMeM rrybokoro onageHuns
mMaTepuanom. Yem getanbHee nsy4yaemMoe accoummpyeTcs ¢ U3BECTHbIM paHee, TEM NpovHee
COXpaHsieTcs B namaT 1 6biCTpee BCNOMHUTCS, Koraa TpebyeTcs.

CnenyeT NOMHUTb, YTO Yepes NeKUUIo NepeaaeTcsa He TONbKO CUCTEMATMU3MPOBAHHbIN
TeopeTnU4ecKknin Matepuar, HoO 1 NOCTUraeTcs MeToAMKa Hay4yHOro UCCrefoBaHUA U yMeHue
CaMOCTOATENBbHO paboTaTb, aHanNM3npoBaTb PasfMYHOIo poaa ABMEHNS.

3anucbiBaTb Ha NekumMmM HeobXoaMMO rnaBHoe, He CTpeMSACh 3adoMKCMpoBaThb BCE CNOBO
B CnoBo. BbibpaTb e rmaBHoe 6e3 NoHMMaHust NnpegMeTa HEBO3MOXHO. Hanudne cobcTBeH-
HOro KOHCMEeKTa feKuuin No3BONSET eLle pa3 03HaKOMUTLCS, NpoayMaTb, pa3obpaTtbCcs B HO-
BOM MaTepuane, Tak kak He4OCTaTOYHO XOPOLUO MNOHATbIE BO BPEMS NEKLMN NOMOXEHNS MO-
ryT O6biTb BOCCTAHOBIIEHbI B NAMSATK, CONOCTaBMEHbI C APYrMMU, JOAYMaHbI, LOMNOSTHEHbI, YSC-
HEHbl U pacLUMpPEHbl C MOMOLLbLIO y4ebHoM nuTepaTypbl. 3anucu ABnsTCS Nocobuamm ons
NOBTOPEHUS, Aal0T BO3MOXHOCTb OXBATUTb COAEPXKaHME NEKUMM 1 BCEro Kypca B LIefoM.

Mpn 3TOM XOpOLIO OBMaAeTb CoAep)KaHNEM NEKLMM — 3TO:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHME 1 BaXXHOCTb €€ B JaHHOM KypCe;

- YEeTKO NpeacTaBNATb NMaH;

- YMETb BblAEeNNTb OCHOBHOE, MaBHOE;

- YCBOUTb 3Ha4YeHne NpMMEPOB 1 UNNOCTPaLUN;

- CBAA3aTb BHOBb MNOJTyYEHHbIE CBEAEHMSA O NpeaMeTe NN ABNEHUN C Y)XKe UMEKOLLMMUACS;

- NpeAcTaBNATb BO3MOXHOCTb U HEOHOXOAMMOCTb MPUMEHEHMUS NOSTYYEHHbIX CBEAEHUN.

CyLiecTByeT HECKONbKO 06LWMX npasuni paboTbl Ha NeKUmn:



- NleKunn No Kaxkaomy npeameTy 3anucbiBaTb yaobHee B OTAeNbHbIX TeTpaasix, ocTaB-
NAaga WMpPOoKMe nons Ans NoOMeToKk;

- K NpOCnyLUMBAHMIO NEKUNin cnegyeT roToBUTbCS, YTO NO3BOMUT B Mpouecce nekumm
OTAENUTb rMaBHOE OT BTOPOCTENEHHOTO;

- NleKkuun HeobxoauMO 3anucbiBaTb C CaMOro Hayana, Tak Kak OHO 4acTo ObIBaeT K-
4YOM KO BCEWN TEME;

- TaK Kak AOCITOBHO 3anucaTtb NeKUMI0 HEBO3MOXHO, TO HEO6X04MMO B KOHCMNEKTE OTpa-
XaTb: PopMyIibl, onpeaerieHnsi, CXembl, TpyAHble MecTa, MbICIU, NpUMepPbl, PakTbl U NOSo-
XEHWs OT KOTOPbIX 3aBUCUT NOHUMaHMWeE rMaBHOro, HOBOE N HE3HAKOMOe, HeoNyBIIMKOBaHHbIE
AaHHble, MaTepuan OTCYTCTBYOLWMIN B y4eOHNKaxX 1 T.0.;

- 3anucbiBaTb HaZo CXaTo;

- BO BPEMS NEKUMMN BaXKHO HEMPEPBLIBHO COXPaHATb pabo4vyto yCTaHOBKY, YMCTBEHHYHO
aKTUBHOCTb.

CamocToaTenbHas pabota CTygeHTOB Hapsay C ayauTOPHOW npeactaBnseT OaHy M3
dopM y4ebHOro npouecca 1 ABNSETCHA CyLLeCTBEHHON ee YacTbio. CamocTodATensHas pa-
6oTa npegHasHavyeHa ans (popmMmpoBaHns HaBbLIKOB CaAMOCTOATESNIbHON paboThl Kak BooOLLE,
Tak u B y4ebHoN, Hay4yHon gestenbHocTn. OHa obecnevnBaeT hOpMUPOBaHME U pa3BUTUE
CMOCOBHOCTN NpUHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENBHO pellaTb npobremy,
HaxXo4MTb KOHCTPYKTUBHbIE pPEeLLEHUS, BbIXO U3 KPU3UCHOW CUTyauun u T.4.

CamocTosTenbHaa paboTta hopMmpyeT CaMOCTOATENBHOCTb HE TOSIbKO KaK COBOKYI-
HOCTb YMEHUA U HaBbIKOB, HO W KaK YepTy XapakTepa, UrpatoLLyto CyLLEeCTBEHHYIO pOflb B
CTPYKTYpe JNIMYHOCTM COBPEMEHHOr0 crieumnanucta Bbicllen ksanudpukaumm. OHa BOCNUTLI-
BaeT CaMOCTOATENbHOCTb Kak YepTy xapakTepa. Hukakve 3HaHus, nonyvyeHHble Ha YpOBHE
NacCMBHOrO BOCMNPUATUA, HE CTaBLUMe OOBHLEKTOM COBCTBEHHOM YMCTBEHHOW UMK NpakTuye-
CKOW paboTbl, HE MOTYT CYMTATbCH NOAMMHHLIM AOCTOAHMEM YernoBeka.

[laBas BO3MOXHOCTb paclumpsaTb U oborawiate 3HaHWUS, YMEHUA N0 MHOMBUAYAITbHbLIM
HanpasreHusaM, camocToaTeNnbHas paboTta cTygeHTa No3BonseT co3aaTtb PasHOCTOPOHHUX
crneumnanucToB. B npouecce camocToATeNbHON paboThl pa3BmMBalOT TBOPYECKME BO3MOXHO-
cTn obyyatoLlerocs, npn 3aTOM caMocTosiTenbHaa paboTa 3aBepluaeT 3agadn BCceX BUOOB
y4yebHon paboThbl.

CamocTosTenbHasa paboTta - 310 nnaHvpyemas paboTta CTyAeHTOB, BbINoSHAeMasa no
3a[aHuIo U Npy MeToANYECKOM PYKOBOACTBE npenogasaTtens, Ho 6e3 ero HenocpeacTBeH-
Horo yvacTus. lNpenogasaTtesnb, BeAyLWnn 3aHATUS, OpraHmM3yeT, HanpasnisieT CaMoCTOSATE Nb-
Hyt0 paboTy CTyAEeHTOB M OKa3blBaeT MM Heobxoaumyt nomoub. OgHako camoCcTOoATENb-
HOCTb CTY[EHTOB AOSPKHA npeBblilwaTtb 06beMm paboTbl, KOHTPONMPYEMOWN NpenofasaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHAMBUAYASbHYIO MOTMBaLUIO 0By4YatoLLerocs no nonyye-
HWIO 3HAHWI, HEOBXOOMMBIX N OCTATOYHbIX ANnA dyayuien npodeccMoHanbLHON AeaTenbHO-
cTn B u3bpaHHom ccepe. MNpenogasaTtenb Npy HEOOXOOMMOCTM MOXET OKasblBaTb COLEN-
cTBME B BblpaboTKe M KOppeKLuMn AaHHOW MOTUBALMU, fexalien B OCHOBE NMOCTPOEHUs ca-
MOCTOSTENTbHOWN AEATENbHOCTU CTyAEeHTa N0 U3y4eHU0 AUCUUNANHBI, NONYyYeHno Heobxoau-
MbIX 3HAHUN N HABbLIKOB.

OcHoBOM CcaMOCTOATENBHOM PabOTbl CAYXUT HAaYYHO-TEOPETUYECKUA KYPC, KOMMEKC
NOSTyYEHHbIX CTYAEHTOM 3HaHUN. OCHOBHOWN, HAaMbonee SKOHOMUYHON POPMON MONYYEHUS U
YCBOEHUS UHOpMaUnn, TEOPETUYECKUX 3HAHUM B BY3e SBISETCHA NeKuud, no3sondoLlas
BOCMNPUHATb 3HAYUTENBHYIO CyMMY OCHOBHbIX 3HaHWUI U NOTOMY CnocobCTByOLWAsA NOBbILLE-
HWUIO NPOAYKTUBHOCTM BCEX Apyrmx oopm y4ebHoro Tpyaa.

Pesynbtat o0y4yeHna n camocTtoaTernibHOM paboTbl CTyAeHTa npegnonaraeT Hanuvme
cnegyoLwmnx COCTaBMAWMX: MOHUMaHe MeTO0MOMMYEeCKNX OCHOB NOCTPOEHNSA U3y4aeMblX
3HaHWI; BblOeneHne rnaBHbIX CTPYKTYp y4ebHOro Kypca; dpopMmpoBaHue CpeacTB Bblpaxe-
HUS B JaHHOW 06nacTu; NOCTPOeHNe METOAMK peLleHns 3a4ad u opMeHTaumm B npobnemax
(cutyauusx).



CamocTosTenbHas paboTa cTyaeHTa npu ndydeHum kypca «MHTepdenchl nepenaun
AaHHbIX» BKNOYaeT B cebsi: NOAroTOBKY U y4acTue B M3YYEHUN TEOPETUYECKON YacTu Kypca,
NoAroToBKY K flabopaTopHbIM paboTam, NOArOTOBKY K 3a4eTy.

CamocToaTenbHas paboTta ctygeHTa npym nsydeHmn ancumnnumibl «MHTepdencebl nepe-
Aayun OaHHbIX» BKNOYaeT B cebsi:

n3yyeHne TeopeTn4ecKon YacTtum Kypca - 12 yacos;
noarotoBka K labopaTopHbIM 3aHATUAM - 12 vacos,;
NoAroToBKa K 3a4eTy - 24 vaca;

NT1oro - 48 yacos.

15. NMepe4yeHb OCHOBHOM U [ONOSTHUTENBLHON NUTEpaTypbl, pecypcoB UHTepHeT, He-
06xoAnMbIX ANA OCBOEHUA ANCLUNIIUHDBI:

a) OCHOBHas nuTepaTypa:

Ne n/n NCTOYHMK

1 Yrptomos E. IN. Undpposas cxemoTtexHuka : [ydebHoe nocobue] / E.I1. YrptomoB. — 3-e nag.
— CaHkt-lNetepbypr: BXB-lMeTepbypr, 2010. — 797 c.
2 MeTtpos M. H. MogenupoBaHne KOMNOHEHTOB U SNEMEHTOB MHTErparnbHbIX CXeMm : [y4eb-
Hoe nocobwue] / M.H. lMeTtpos, .B. N'ygko. — CaHkT-MeTepbypr; Mocksa; KpacHogap:
Jlanb, 2017. — 462 c.

6) gononHUTENbHAA nNUTepartypa:

Ne n/n NcToYHMK

3 MacbiHkoB B. B. MNonynpoBogHukoBblie Nnpubopsl : Y4ebHuk ans By3os / B. B. NMacbiHkoB, J1.
K. YUnpkuH. — 6-e nsg., ctep. — CI6. : Nlanb, 2002. — 478 c.

4 CtenaHeHko . . OCHOBbI MUKPO3NEKTPOHMKK : y4ebHoe nocobue ang sysos / W.IN.Cte-
naHeHko. — 2-e nag. — M. : Jlabopatopus basosbix 3HaHun, 2004. — 488 c.

B) MHGOPMALMOHHBbIE 3NTIEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:

Ne n/n NcToYyHuK

5 IBIS Specifications <URL: https://ibis.org/specs/ >

6 Global Standards for the Microelectronics Industry <URL.: https://www.jedec.org/ >

16. YyeOHO-MeTOAUYECKOE OGecneveHme ans opraHn3auum caMmoCcToAaTeNnbHON paboThl:

Ne
NcTouHmK
n/n
1 BoraTtukos E. B. NpoekTupoBaHue cucteMm BBOAA-BbIBOAA UHTErpasnbHbIX CXeM : y4ebHoe no-

cobue / E. B. boratukos, A. H. LlebaHoB. BopoHex : MapgaTtenbckun gom BI'Y, 2022. 105 c.

3awmTa nHTerpanbHbIX MMKPOCXEM OT 3MEeKTPOCTaTUYECKOro paspsga: yyebHo-meToanye-
2 | ckoe nocobue / cocT.: A. B. TyuuH, A. H. LLebaHos, E. H. BopmoHTOB. — BopoHex : N3gaTtenb-
ckun gom BI'Y, 2018. — 56 c.

£A3bIkM NPOEKTUPOBAHNS CXEM CMELLAHHOrO curHana : ydebHo-metoanyeckoe nocobue / [E.B.
3 | boratukos, A.H. LWe6aHos, A.B. 3nobuH, C.B. Tapacos] ; BopoHexckuin rocyaapCTBEHHbIV
yHuBepcuTeT. — BopoHex : U3gaTtenbckum gom BI'Y, 2022. — 36 c.

LLlebaHoB A. H. OcHoBbl cxemoTexHu4deckoro mogenuposanuns B NGSPICE : yuebHo-meToau-
4 | yeckoe nocobue / A. H. lLlebaHos, E. B. boratukoB. — BopoHex : M3pgaTtenbckun gom BIY,
2021.



https://ibis.org/specs/
https://www.jedec.org/
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17. UHcbopMmaLMOHHbIE TEXHONOIMKU, UCNONb3yeMble ANA peann3aumm y4ebHOro npo-
Lecca no AUCUUNIINHE:

Ne n/n VCTOYHUMK
1 http://www.lib.vsu.ru — 3HB BI'Y
2 https://edu.vsu.ru — O6pasoBaTenbHbI nopTan "OneKkTPoHHbIN yHMBepcuTeT BITY"
3 depgepanbHbiv noptan «Poccurickoe obpasoBanuey http://www.edu.ru

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIIUHDI:

JIEKUMOHHbIE 3aHATUSA NPOBOAATCA B MyNbTUMeANNHOM KabunHeTte kadegpbl PrMNuM3,
OCHALLEHHbIM CTauMOHApPHbIM MyNbTUMeANHbIM npoekTopom AcerX125H — 1 wrt., HoyTByK
emachines €510 — 1 WT., 3KpaH, C JIMLEH3NOHHbIM NporpaMmHbIM obecnevyeHnem Microsoft
Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019; MO Kaspersky Endpoint
Security, gorosop 3010-07/04-20 ot 27.01.2020.

[na npoBegeHust nabopaTopHbIX paboT HEOBXO4MM KOMMNBLIOTEPHbLIN Knacc C NULEH-
3MOHHbIM MPOrpaMmMHbIM obecnedeHreMm - nabopaTopus BblYUCIIUTESbHBIX CUCTEM U MaTe-
MaTU4YeCKoro MoaennmpoBaHns, OCHaLLeHHas cepBepoM Ha B6ase 2-x npoueccopoB Xeon E5-
2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., komnbtoTepbl Pentium Dual
Core - 2 WwT. , NOAKMIOYEHHbIE K ceTn NHTepHeT ¢ obecnevyeHnem OOCTyna K 35IEKTPOHHOM
MHOpPMaLUNOHHO-06pa3oBaTenbHoOM cpeae BIY u ¢ NMUEH3NOHHBIM NporpamMmMHbiM obecne-
yeHnem: Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 o1 30.04.2019; npo-
rpaMmmHbIn komnnekc ana ABM — MathWorks Total Academic Headcoun, YHuBepcuteTckas
nuueHsus, gorosop 3010-07/01-19 ot 09.01.19; MO Kaspersky Endpoint Security, gorosop
3010-07/04-20 ot 27.01.2020.

Ayantopusa gnga camocTosiTeNnbHOM paboThl CTYAEHTOB OCHaLLeHa cepBepoM Ha H6ase
2-x npoueccopoB Xeon E5-2620 v3. — 1 wr., komnbtotepbl HP ProDesk 400 G6 SFF — 9 wr.,
komnbtoTepbl Pentium Dual Core - 2 WwT. , nogkntoyeHHble K ceTn MHTepHeT ¢ obecnedeHnem
AOCTyna K 3MEKTPOHHON WMHAOPMaUMOHHO-06pasoBaTensHon cpede BIY v nuueH3MOoHHbIM
nporpamMmmHbiM o6ecneveHunem: Microsoft Windows 7, Windows 10, gorosop 3010-15/207-19
ot 30.04.2019; NO Kaspersky Endpoint Security, gorosop 3010-07/04-20 ot 27.01.2020.

Peanusauus aucumnnmHbl C NPUMEHEHMEM 3NEKTPOHHOIO 06yYeHNst N ANCTaHLUMNOH-
HbIXx OBpasoBaTefibHbIX TEXHOMOrMM OCYLLECTBNAETCA 4Yepe3 obpasoBaTenbHbI nopTan
"ONeKTPOHHbLIN yHUBepcuteT BIY".

19. OueHo4HbIe cpeancTtBa Ansa nposeneHusA TeKytLl,el7I n npome)KyTquoﬁ aTtrecrtauum

MopAOoK OLEHKN 0CBOEHMS 0BydaoLwmnMmcsa y4ebHoro matepuana onpeaenseTcs co-
epXKaHueMm criefytoLmx pa3aenos AUCLUMNIHGI:

Ne HaumeHoBaHue Komne- | /iHAnKaTOpSI OueHouHble
OOCTUXKEHNS
n/n pasgena AMCUMNNHDI TEHUMS | ¢ eTenLM cpencTea
1 | Ayenkn BBOAA-BbIBOAA MHTErpanbHbIX | [1K-2 MK-2.3 OT4YeThbl O BbINOMHe-
CXeMm HUKM NabopaTopHbIX
pabot Ne1,2,3
2 | CtaHgapTbl nepegayn gaHHbIX MK-2 MK-2.3 Bonpochl k 3a4eTy
3 | NHTepdenchl nepegayn gaHHbIX MK-2 MNK-2.4 Bonpochl k 3a4eTy
4 | Mogenn u wMmexaHuaMbl Bo3gencTeus | [K-2 MK-2.4 Bonpocsbl k 3a4eTy
3NEeKTPOCTaTUYECKOro paspsaa Ha UHTe-
rpanbHble CXembl



http://www.lib.vsu.ru/
https://edu.vsu.ru/

Ne HavmeHoBaHue Komne- gg%ﬁ;ﬂa;l OLEHOYHble
cpeacTea
n/n pasaena aucumnnunHbI TEHUMS | | oMneTeHLmn peq
5 | CtaHgapTel no MeTogaM WUCMbITaHUS MK-2 MNK-2.4 Bonpochl k 3a4eTy
YCTOMYMBOCTU UHTErpanbHbIX CXeM K
3ANEKTPOCTaTMYECKUM paspsigam
6 | OnemeHTbl BCTPOEHHOW 3aWnTbl MHTE- | [IK-2 MNK-2.4 OT4yeTbl O BbINOMHE-
rpanbHbIX CXEM OT 3MEKTPOCTaTUYECKOro HUK NabopaTopPHbIX
paspsga pabot Ne4,5,6
lMpomexyToyHas atTectauma: doopma KOHTponda — 3adeT Bonpocel Kk 3a4eTy

20 TunoBble oL eHOYHbIE CpeAcTBa U MeToAUYEeCKUe MaTepuarnbl, onpeaenstowme npo-
Leaypbl olueHUBaHuA

20.1 TeKywMN KOHTPOJIb yCNeBaemMocTun

Tekywmin KOHTPOMb YCNeBaeMoCTM MO AUCUMMINHE OCYLLECTBSIETCA C MOMOLLbLO
OLIEHKM OTYETOB O BbINOSTHEHWUM NabopaTopHbIX paborT.
lMepeyveHb nabopaTopHbIX paboT

Pabota Ne 1. CxemoTexHu4eckoe mMoaenvpoBaHue BxogHoro bydepa c Tpurrepom
WmnTTa.

PaboTta Ne 2. CxemoTexHn4eckoe mogenupoBaHue BxogHoro bydepa ¢ andpgepeHum-
anbHbIM yCUNUTENEM.

PaboTa Ne 3. Ncnonb3oBaHue IBIS-mogenel npu CXeMOTEXHUYECKOM MOAENUPOBaHNN.

Pabota Ne 4. [MpoektnpoBaHmne ggNMOS-TpaHaucTopa gna 3CP-3awmThbl.

Pabota Ne 5. PacyeT napameTtpoB RC-knamna.

PaboTta Ne 6. CxemoTexHu4eckoe mogenmposaHne RC-knamna.

20.2 NMpomexyTo4yHana aTrectauus

MpomexxyToyHas aTtTectauus no avcumnnuHe — 3a¥em. OUeHKa 3a OCBOEHME AUCLUMIIUHBI
onpenensieTcs BeayLMM AMCLUUMNTIMHY NpenoaaBaTenieM Kak 3KCrnepToMm.

lNMepeyeHb BONPOCOB K 3a4eTy

MNoBepeH4yeckue IBIS-moaenun cuctem Beoaa-sbisoga VC.

Knaccudurkaumna ayeek BBoga-sbiBoja.

BxogHon 6ydep Ha ocHoBe KMOI-nHBepTOpa.

BxogHble Bydepbl ¢ noaTarMealowLMMmn pes3mctopamm

BxoaHble Gydepbl ¢ 3anoMMHaHMEM NOCeaHEro 3Ha4YeHnsa curHana.

BxogHon Bydep ¢ anddepeHumanbHbiM YyCUNUTENEM.

BxogHon 6ydep ¢ Tpurrepom Wmutra.

[ByXTakTHbIE€ BbIXOAHbIE Bydepsbl.

OpHoTakTHbIE BbIXOAHbIE Bydepbl.

10 WHTepdencbl C HECMMMETPUYHOM Nepedaden JaHHbIX.

11.NHTepdencol ¢ auddepeHunanbHon nepegadyen aHHbIX.

12. ®yHKUUKM annapaTHbIX MHTEPdENCOB.

13. Knaccudpmkaumusa annapaTHbIX MHTepgencos

14.Peanuaauus annapaTtHbIX UHTEPAENCOB: 3NIEKTPOMArHMTHbIE MOMEXU, CorfiacoBaHune
9NEKTPUYECKUX NNHWI CBA3KN, cOanaHcupoBaHHble U HecbanaHCUPOBaHHbIE CXEMbI.

©CoNoO~whE
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15.Peanusauma annapaTHbIX MHTEPdENCOB: BUAbI KOAMPOBAHUSA, ranbBaHN4eckas pas-
BSI3Ka

16.Peanusauna annapaTHbIX MHTEPdENCOB: ropsyee NogKNoYeHne, aBTOKOHUrypmnpo-
BaHue

17.Mogenu npouecca anektpoctaTuyeckoro paspsiga (HBM, MM, CDM).

18. MexaHuambl nospexgeHun npu SCP.

19.Buabl ctaHgapToB no 3CP ycTon4mBoCTy.

20.CpaBHeHue 3CP Bo3gencTBumr Ansa pasnuyHbIX CTaH4apTOB.

21.TlyTn NnpoTekaHnsa Toka Npu pasnuyHbix pexmnmax dCP-cobbiTui.

22.39nemeHTbl QCP-3awuTbl ¢ MOHOTOHHOM BAX: ANOOHbIE CTPYKTYPbI.

23.39nemeHTbl QCP-3aLwwunTbl ¢ MOHOTOHHOM BAX: Lenovku gmoaos.

24. TexHonorn4yeckne ocobeHHOCTN hopmmupoBaHms anemeHTos ACP-3awmnThbl.

25.cnonb3oBaHne snapback-acpdekra ans 3CP-3awuThl.

26.0cobeHHOoCTM napannensHoro BknoveHusa cermeHtoB ggNMOS-TpaH3ncTopos.

27.YeTbIpexcrnonHble TUPUCTOPHbIE CTPYKTYPbI, cnosnb3dyemble ang SCP-3awmnThl.

28.3CP 3awurta B cuctemax ¢ HECKONIbKUMKU JOMEeHaMU NUTaHUA.

29.[InHamun4yeckme Knamnbi.

[na TeKkywero KOHTPONs yCneBaeMoCTM UCMNONb3yeTCA YCTHbIN ONPOC, OTYETHI O X0A4e
BbIMNOSTHEHUS NPAKTUYECKMUX paboT.

Kaxxgomy obyuvatolemycs 3agatoTcs BONPOCkl N0 BCEM pa3genam cneukypca.

OueHka ocBOeHUs KOMMNeTeHUUN 0By4varoLnMMNCS BO BPeMS MPOXOXAEHNSA crneLlKypca
OCYLLECTBNAETCS NO CNneayoLWnM KpUTEPUAM:

- YpOBEHb NPOodeCcCUoHanbHOM NOAroTOBKY;

- OTBETbI HA KOHTPOSIbHbIE BOMPOCHI.

YpoBeHb npodeccroHanuama (npogeccnoHasnbHble 3HaHUs, YMEHNUSA, HaBbIKM U KOM-
neTeHuunmn) oLeHMBaETCA NO CreayLwwmm nokasaTensim:

- YMeHne hopMynmpoBaTh Lenn uccrneaoBaHui;

- agexkBaTHoe NpuMeHeHne (pr3nko-maTeMaTUYECKOro annapara Ans peweHus no-
CTaBlEHHbIX 3a4au;

- afgekBaTHas pedriekcns BbIMOMHAEMON HayYHO-MPaKTUYECKON OeATENTbHOCTN.

Ha ocHoBaHUM BbINOMHEHUSA OByYaloLWMMCH NporpamMmmbl CRELKypca U C y4ETOM Kpu-
TepUEB OLEHKN UTOMOB OCBOEHUS CneLKypca BbICTaBIISETCA: «3a4YMeHO»/«He 3a4meHOo».

Kputepun oueHkn paboTbl 0byyaroLmxcs, KOTopble COOTHOCATCSA C YPOBHAMU cAop-
MUPOBAHHOCTM KOMMETEHLMI:

- OLEHKa «3a4YmeHO» BbICTaBMNSAETCSA NPU MNOMIHOM COOTBETCTBUM paboTbl oby4ato-
LMXCA BCEM BbllLUeyKa3aHHbIM MoKa3aTensiM: KoMneTeHuMn cqopMMpOBaHbl MOMHOCTLIO,
NPOSABNAITCS U UCMOMb3YIOTCS CUCTEMATUYECKN U B MONTHOM 00bEMeE. [laHHbIN ypOoBEHb 065-
3aTeneH ansa scex ocsamatrowmx OOTT;

- OL|EHKa «HEe 3a4YmeHO» BbICTaBIAETCS B Crlydae HECOOTBETCTBUA paboThbl 0Oy4atoLLerocs
BCEM TpebyembIM nokasaTensam, HeopraHnM3oBaHHOCTU, 6€30TBETCTBEHHOCTU N HU3KOIO Ka-
yecTBa paboTbl Npu BbIMNOMHEHUN 3a4aHNA, NPeayCMOTPEHHbIX NPOrpaMmMOoN cneukKypca.



