degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Texnonoruu u Metonbl B CAIIP MUKpPO3JIEKTpOHUKH
110 HANIPABJICHUIO: HNH(poKoMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBA3H
Nnpo¢uJIb NOATOTOBKH: TenekOMMyHUKAIIMOHHBIE CETU U CUCTEMBI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
HeHTp oOpazoBarenbHbIX nporpamm OPKT

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 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 cocrasuin: N.H. belukoB, 1-p TEXH. HayK

[Iporpamma obcyxaeHa Ha 3aceanuu LeHTpa oopazosarenbHbIx nporpaMm OPKT 08.11.2024



AHHOTANMA

B kypce paccmarpuBaroTCs YCHEIIHBIE HPUMEPBl KOHCTPYKTOPCKO-TEXHOJIOIMYECKOTO MPOEKTHPOBAHHMS
COBPEMEHHOM BBIYMCIUTENBHON TEXHUKU. 1IpMBOIMTCS aHaIuM3 OCHOBHBIX TEHIACHUWHA Ppa3BUTUSA CPEIACTB
aBromaruzanuu npoektupoBanus CBUC. PaccmarpuBarorest cpeactsa coBmecTHOro npoekrupoBanust CbUC
u Moxmyne Ha ux ocHoBe. Ocoboe BHMMaHHME YAENAETCS OCHOBHBIM alrOpPUTMaM M MeEToJaM
aBTOMAaTH3UPOBAHHOTO NMPOEKTUPOBAHUS.

1. leau u 3apauu

Meap AUCUMNIMHBI

— O3HAKOMJICHHE CTYJEHTOB C IJITAaHAMH M IPOTHO3aMH PAa3BUTHS TEXHOJIOTHN M3TOTOBICHHUS U COOPKHU
ANIEKTPOHHBIX KOMIIOHEHT, OCBOECHHE 0a30BBIX 3HAHUH B 00JIACTH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO
MPOCKTUPOBAHUST MUKPODJICKTPOHUKH W BBIYMCIUTEIBHBIX CHUCTEM, a TaKXKe alTOPUTMOB M METOJOB
aBTOMATHU3alMU POEKTUPOBAHUS JJIS1 MUKPOAJICKTPOHUKH.

3agaun AUCHMIIHHBI
3agayaMu JaHHOTO Kypca siBisieTcs (OpMUPOBAHUE 3HAHUH U MPOEKTHBIX HaBBIKOB B 00JIACTH:

- IPUMCHCHUS PA3JIMYHBIX COBPECMCHHBIX CTAHIAPTOB KOHCTp}IKLII/Iﬁ MOJIYIIPOBOJAHUKOBBIX HpI/I60p0B n
BBIYUCIIUTCIIBHBIX CUCTCEM O6H_ICFO 1 CIICHUAJIBHOIO HAa3HAYCHUS, IMPUHIUIIOB KOMIIOHOBKHU Moxlyneﬁ,
pasMeIICHUA 3JICMCHTOB U TOIIOJIOTNHU COCﬂHHeHHﬁ.

- COBPEMEHHBIX M TMEPCHEKTUBHBIX TEXHOJOTHH COOpPKM MHKPOCXEM, METOJOB COBMECTHOTO
MpoeKTUpoBaHua  Kpuctamuia, kopmyca CBHUC  (cBepxOOnbIIMX  HHTErpajbHBIX CXeM) U
BBIYHCIUTENBHOTO MOYIS MPH BRICOKOM TioTHOCTH Tpacc (HDI).

- METOJIOB OMpeIeNiCH sl TOKa3aTellel Ha/Ie)KHOCTH 3JIEMEHTHON 0a3bl U BRIYHMCIUTEIBHBIX MOIYJICH Ha
€€ OCHOBE C yUYE€TOM COBPEMEHHBIX POCCUUCKUX U MEKIYHAPOJHBIX CTAHIAPTOB.

- OCHOBHBIX AJTOPUTMOB M METOJIOB COBPEMEHHBIX CpPEACTB ABTOMATH3alMU NMPOEKTUPOBAHUS IS
BBITTOJTHEHUS! Pa3pab0TKU BBIYUCIUTEIBHBIX MOIYIIEH.

- OCHOBHBIX QJIFOPUTMOB U METOJIOB B OCHOBE CPEACTB aBTOMaru3anuu npoexkruposanus CbUC

- BBINOJTHEHUS 3TAIOB MPOEKTUPOBaHUS CIOKHO-pyHKunoHanbHeIXx CBUC 1 Moayselt Ha uX OCHOBe,
METOJ0B TEPMOMEXAHUUYECKOTO U JIEKTPOMArHUTHOIO MOJEIIMPOBAaHNS, HHKEHEPHBIX PaCUETOB.

- METOOB HAJIAJKU U IPOBEICHUS UCIIBITAHNH, TUAarHOCTUKU AC(PEKTOB U IPUYMH OTKA30B.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBATEeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN

NEATENBHOCTH
YK-6 Criocoben onpenensite U peann3oBbiBath |YK-6.2 OueHuBaer CBOIO JeSTENHHOCTh, COOTHOCHUT IICIH,
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U crocoObl M CpEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE pe3ynbTaraMu

CaMOOLIEHKH

OIIK-2 CriocobeH peanr30BbIBaTh HOBbIE OIIK-2.2 Bmameer HaBbIKAMU  peajm3allidl  HOBBIX
MPUHIIAITBL ¥ METOJIbI HCCIICIOBAHMUS IPUHLUIIOB M METOJOB MHCCIIEJOBAaHUS B COBPEMEHHBIX
COBPEMEHHBIX HH(POKOMMYHHKALIMOHHBIX WH(POKOMMYHHKAIIMOHHBIX CUCTEMaX U CEeTAX

CHCTEM M CETEH Pa3IMYHbIX TUIOB nepenayn, |OIIK-2.3  Biageer 1epemaoBbIM  OTEYECTBEHHBIM — H
pacrnpezesnenus, 00paboTKu 1 XpaHEHHUS! 3apyO€KHBIM  ONBITOM  HCCIEJOBaHHUA  COBPEMEHHBIX

uHpopmauu MH()OKOMMYHUKALIMOHHBIX CUCTEM




OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBBIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHANTBHOM IESTENbHOCTH

OI1IK-3.2 CriocobeH crcTeMHO aHAIM3UPOBATh MOYYEHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENECKAE METOABI
OpU pPEUIeHUH HOBBIX 3a/ay, INPUMEHAS 3HAHHUA B
pa3IMYHBIX 001aCTIX HAYKH U TEXHUKU

[1K-2 Crioco0OeH caMOoCTOSATENLHO HIN B

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB

KayecTBe wieHa (PyKOBOIUTEIS) MAJIOTO HAyYHO-UCCIIEI0BATEIBCKOM paboThl I0CPENCTBOM
KOJUIEKTHBA OPTaHU30BBIBATH M IPOBOJIUTh NyONMKalMM —HAay4dHbIX CTaredl W (WIM) ydacTus B
HayYHBIE HCCIIENOBAHMUS U UX AlPOOALHIO KOH(EPEHIHAX

[TK-3 Cnocoben npodeccuonansho padorars ¢ |[I1K-3.2 Crnocoben IPOBOJIUTH 9KCTICPUMCHT

WCCIIEIOBATEIIHLCKIUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

- TCHACHIMUHN PA3BUTUA COBPECMCHHBLIX ITOJIYIPOBOIHMUKOBBIX TEXHOJIOTHH H CpCaCTB aBTOMATHU3allun

npoektupoBanus CBUC;

- TeHJCHLUH Pa3BUTHUS TEXHOIOTUI COOPKH MUKPOCXEM;

- oransl npoektupoBanusi CBUC u Momymeli Ha WX OCHOBE, BKIIIOYas KOMIUIEKCHYIO HaJaJKy,
JMarHOCTHKY JI€(EKTOB U MPUIHH OTKa30B.

- OCHOBHBIE aJITOPUTMBI X METO/IBI Ha 3Tanax npoektuposanusi CBUC.

YMETB:

- aHanu3upoBaTh TpeOOBaHMSA K Npoekry ¢(usuueckoro mnpoektupoBanuss CBUC wu yuuThBaTh

TEXHOJIOT'MYECKNE OI'PAaHUYICHUAA,

- aHAJIM3UPOBATh U MOATOTABIMBATH POPMATHI JAHHBIX IS 3TAoB (PU3UIECKOTO TPOCKTUPOBAHUS;
- IPOBOIUTH MHKCHEPHBIE PACueThl U 000CHOBBIBATH 11€7IECO00PA3HOCTh MPUHATHIX PELICHUH;
- OILICHWBATh CJIOKHOCTb OCHOBHBIX AJITOPUTMOB M MX 3(P(PEKTUBHOCTH Ui aBTOMATH3UPOBAHHOTO

MPOEKTUPOBAHUSI.

BJIAJIETh:

- OIHUM M3 aKkajgeMuueckux cpenacts npoekrupoBanust CBUC (cuntes, pazMerieHue, TpacCUpOBKa);

- COBpPEMCHHBIMU METOAaMHU COBMCCTHOI'O IMPOCKTHUPOBAHUA KpHUCTAJIa,

BBIYUCIIUTCIBHOTO MOIYJIA;

kopriyca CBUC u

- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAITNY;
- HaBBIKAMH CaMOCTOSITEIbHOW pabOThl M HCIIOJIB30BaHUs HH(popMalu u3 0a3 3HaHui B VIHTEpHET;
- IPaKTUKOM MCCIICIOBAHUS U PEILICHUS IPUKJIAJHBIX TIPOSKTHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBenenue B NPOCKTUPOBAHUE 4 1
MHTETPAIbHBIX CXEM.
2 Oramel npoektupoBanusi CbUC. 4 1
3 Krnaccuduxarus 1 Ha3BaHUS MUKPOCXEM, 4 1
BUJIBI KOPITYCOB.




4 O030p S3BIKOB OTMHMCAHUS AMIAPaTyPHI. 2 1

5 TexHoNOTHYECKOE OTOOpAKEHUE. 2 1

6 Beenenne B ¢dusnveckoe ) 1
MPOEKTUPOBAHNE U MJIAHUPOBAHUE.

7 3amava JIeNneHus CXeMbI M pa3MeIeHUs. 2 1

8 TpaccupoBKa Ha pelIeTKax. 2 1

9 I'mobanbHas TpaccupoBKa. 2 1

10 KananbHas TpaccupoBKa M TpacCHpOBKa ) 3
g [TJIMC.

11 AHanmu3 XapaKkTepUCTHUK. 2 1

12 |Kopmycuposanue UC. 2 2

Nroro yacos 30 15

[loaroroska k sK3aMeHy 0 gac.

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

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. BBenieHne B MpOEKTUPOBAHUE MHTETPAIBHBIX CXEM.

TenaeHUMM B MHUKpPOAJIEKTpOHHMKe. 3akasHble M noiy3akasuele  CBUC. IIporpammupyemsie
norudeckne wmarpuibl. Cuctrembl Ha kpuctauie (SoC). OJranet OKP u  jgokymenrarus.
WnTennexryanbHas cOOCTBEHHOCTh Ha CPEACTBA MPOCKTUPOBAHNUS U pa3padoTaHHbIC PELICHUS.

2. Orans! npoextupoBanusi CBUC.

ITpoexTnpoBaHue Ha ypOBHE PETHCTPOBBIX nepenad. OyHKIHMOHANbHAS U BpeMEHHask BepUPHUKALHSL.
Cunte3 u ontumuzanus. [lnaHupoBaHue IUIOMAAM KPHUCTaUla M y4YeT MOIIHOCTU MOTPEOICHHS.
[IpoexTupoBaHue TONOIOIMH U U3TOTOBIEHHE.

3. Knaccudukanus u Ha3BaHUSI MUKPOCXEM, BUJIBI KOPITYCOB.

CoiicTBa MUKpOCXeM U npuMeHeHne. O030p KOMIIOHEHT JUIs BEIYMCIUTEIBHON TeXHUKH. [IpruMepsl
JOKYMEHTAIlM Ha MUKPOCXeMbI. AHainu3 XapakTepucTHk. [IpoekTupoBaHue Ha YpOBHE NEYaTHOMH
miatel (PCB design). Pacuer BpeMeHHBIX Auarpamm, moTpedisieMol MOIIIHOCTH, CTHIKOBKA yPOBHEH
HarpspKeHUs. DTanbl pa3padoTK (YHKIIMOHATBLHON U TPUHIUITHAIBHON CXEMBI.

4. O030p SI3BIKOB OMKMCAHUS AMIapaTyphl.

TecroBoe nokpeitie. CTpyKTYpHBIE, OBEJCHYECKUE ¥ BPEMEHHBIC MOJEIH HPH MPOCKTHPOBAHUH
mudpoBbIX ycTpodcTB. CuHTakcuc s3bika  Verilog. CuHTE3upyeMble W HECHHTE3UpPyEMbIe
KOHCTPYKLMH $53bIKa. MaremMaTtH4eckue OCHOBBI JIOTHYECKHMX ONTHMH3aLuid. JIByXypOBHEBbIC
JOTMYEeCKHe ONTHMHU3AIMA. MHOTOYpOBHEBBIC JIOTHUECKHE ONTUMH3ALUH. ABTOMaTH4ecKas
reHepanusi TecToBbix HabopoB (ATPG). Bpemennas Bepudukanusi. Bpems pacmpocrpaneHus
CHTHAJIa U KPUTHYECKHE MY TH.

5. Texnonmoruueckoe oToOpakeHHe.

Hexomnozunus. HanpaBneHHbI anukiandeckuid rpad. AJNTOPUTMBI NOMCKA B IIUPUHY U DIyOMHY
(BFS u DFS). Metox CTpyKTYpHBIX COBNaJcHUN M OyJIEBBIX COBIAQJCHUU ISl TEXHOIOTUYECKOTO
oroOpaxenus. bubarorekn koMrnoHeHToB. PyHkuuMs croumocTH. [Ipobnema yuera npoBOIHUKOB NpU
COBPEMEHHBIX TexXHoJorusax. Pacuer paccenBaeMON MOIIHOCTH, 3aJE€PKKUM U HCIOIb3YEMOM
IUTOMIAIN TIPH TEXHOJIOTUYECKOM OTOOPAKEHHH.




6. Beenenue B puznueckoe NpOEKTUPOBAHNUE U IIJIAHUPOBAHUE.

CrocoObl  TPOEKTHPOBAaHUSI  TOMOJOTHU. TeHIEHIMH TpH  (QU3NIECKOM IPOCKTUPOBAHHUH
(nmpumenenne WUN). Ompenenennst u obo3HadeHus. HeoOxomuMmele pasznensl w3 Teopuu Tpados.
[MnannpoBanue rononorun. yHKIUN CTOMMOCTH. Busyanuzamus nporecca pa3padoTKU TOMOJIOTHH.
Kommunstopsr mamstu. CucreMa CHHXPOHHU3AIUH.

7. 33,[[3‘13. ACJICHUA CXCMbI U Pa3MCILICHUA.

[locranoBka 3amaun. DYHKUMS CTOMMOCTH M oOrpaHudeHus. Anroput™m Kernigan-Lin u ero
Bapuanuy, sBpuctuka Feduccia-Mattheyses, MeTOJ CHUMYNSAIIMK OTKHTra, YHCICHHBIE METObI.
OrpanuyeHus BPUCTUKH Pa3MEILEHUs] C MUHUMAJIBHBIM YUCIIOM rnepecedeHuil. O030p pa3iuuHbIX
MIOJXOA0B AJIs pelIeHus 3a1a4u pasmelenus: pasmenienue i IIJIMC, reneTnueckue alropuTMsl.

8. TpaccupoBKa Ha peleTKax.

[locranoBka 3agaun. OyHKHUsS cToUMOCTH. OrpaHUYeHHs CIOEB METATM3alUN, TEOMETPUIECKHE
OIpaHMYEHUS,, OTPAaHMYCHHS OT JTama pa3MEIleHHsA. AJTOPUTMBI JaOUPUHTHOH TPACCHUPOBKH.
Anroput™bl moucka TuHUM. [logpoOHOCTH OpraHU3aiy BBIIOJIHEHUS 3a/1a491 TPACCUPOBKU

9. I'moGanbHas TpacCHUpOBKa.

IMocranoBka 3amaun. DyHkius croumoctr. OONacTH TpaccUpoBKH W ompeneneHus. JlepeBbs
reitnepa. Meton cUMyJSIUM OTXKUra AJs II00ANBHON TpaccupoBKU. Mepapxuueckas riiodaibHas
TpaccupoBKa

10. KananbHas TpaccupoBka u Tpaccuponka aisa [TJINC.

IlocranoBka 3amaun. @yHKLIUSA CTOUMOCTH M OTPaHUYEHUSA. AJNTOPUTMbI KaHAJIBHOM TPacCHUPOBKHU.
TpaccupoBka B kpucramiax [IJIMC

11. AHanu3 XapaKTepUCTHK.

Bgenenne. Cxatne U MOArOTOBKA TOMOJIOTHUECKON MH(pOpPMAIMU. AJITOPUTMBI M CIIOCOOBI CKATHS.
CpenctBa Buzyanusaumud. Onucanue TtexHonornueckux (opmaro (OASIS, GDSII ¢opmar).
AHanu3 4yacToThl, TOTPEOIAEMOI MOLITHOCTH M HA/IEXKHOCTH JI0 U TTOCJIE U3TOTOBJICHHS KPUCTAILIA.

12. Kopnycuposanue UC.

Crek-nu3aiiH, MCIOJIb30BaHUE OJIHOTO KOpIyca Jii HECKOJIBbKHUX KPHUCTAJUIOB, DPAaCIHOJIOXKEHUE
BBIBOZIOB KpHUCTAJ/UIa B IIaXMaTHOM IOpsAKe. AJTOPUTMBI JJIsl PELICHUs 3ajadd Ha3HaueHus Ipu
koprnycupoBanuu VC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

- HEOOXOMMOE 00OPYIOBAHUE IS JICKIIUi: KOMITBIOTEP M ITPOCKTOP;
- HeoOxonuMoe iporpamMHoe obecnieuenue: MS Office Power Point.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. [louckoBas amanranws: Teopus u npaktuka [ Texct], [Mororpadus]/B. M. Kypeituuk, b. K. Jlebenes,
O. b. Jlebenes, -M., ®uszmatiaut, 2006



Pexomenmyemas turepatypa J Jisi CAMOCTOSITEIbHOTO U3YUCHHUS:

OU3HKO-TEXHOJOTHUCCKIE 0CHOBHI oOecnieueHns kadectBa CBUC [Teker] : B 2 u. Y. 1/T. 5.
Kpacuukos, H. A. 3aiiues, -M, Mukpos-tiputt, 1999

OU3HKO-TEXHOJOTHUCCKIE 0CHOBHI oOecnieueHns kadectBa CBUC [Teker] : B 2 u. U.2/T. 5.
Kpacuukos, H. A. 3aiiues, -M, Mukpos-tiputt, 1999

CAIIP u cucremsl UCKycCTBEeHHOTO MHTeNekTa Ha 6aze DBM [Tekcr]/B. B. Kympusuos, O. O.
[Tewenxun, M. JI. Cycnos [u np.] , -M., Hayxka, 1991

000036436, CucremMa aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAaHUS IPUOOPOB MUKpOaieKTpoHuKH (CAIIP
Mukpoiekrponukn) [ Teker]/I1l. AGxynaes , -Maxaukana, Hayka, 2011

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Scopus: 6a3a naHHBIX: https://www.scopus.com/
Marepuansl HaydYHO-TeXHUUECKoW KoH(pepeHuuu: http://www.mes-conference.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

Caiit maboparopuu CpeACTB MPOSKTUPOBAHUS B MUKPOAJIEKTPOHUKE WWW.VIsi.ru
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrosiTenbHas paboTa BKIIOYaeT B ce0s: YTEHHE M KOHCHEKTHPOBAHUE PEKOMEHIOBAaHHOW
JUTEpaTyphl, HPOCMOTP HWHTEPHET-PECYpPCOB IO TEMarWKe Kypca, IOArOTOBKY K OTBETaM Ha
KOHTPOJIbHBIE BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
TPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopManun

OIIK-2.2 Bnmageer HaBbIKAMH  pealu3alil  HOBBIX
MNPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMaX M CeTAX

OIIK-2.3 Bmameer mepenoBbHIM  OTEYECTBEHHBIM H
3apyOeKHBIM  OIBITOM  HCCIEJOBAaHUS  COBPEMEHHBIX
MH()OKOMMYHHUKAITMOHHBIX CUCTEM

OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UIEH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHATLHOM ESTENbHOCTH

OI1IK-3.2 CiocobeH crucTeMHO aHAIM3UPOBATh MOYYEHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENLCKUE METOABI
OpU pEUIeHUH HOBBIX 3a/ay, INPUMEHAS 3HAHHUA B
pa3IMYHBIX 001aCTIX HAYKH U TEXHUKU

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
nyONMMKauy HAy4HbIX cTaTedd W (WiIM) ydacTusi B
KoH(epeHIusIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare nzyuenus: nucumiinabl « Texnonoruu u metoasl B CAIIP MUKpO31eKTpOHUKM» O0yUaromunics

JOJIKCH:

3HATb:

- TCHACHIHWU Pa3BUTUSA COBPCMCHHBLIX IIOJYIIPOBOAHHWKOBBIX TEXHOJIOTHH H CpCACTB aBTOMATU3AIINU

npoextupoBanus CbUC;

- TEHICHIIUH Pa3BUTHS TEXHOJIOTUI COOPKU MUKPOCXEM;

- oranbl npoektupoBanud CBUC u mopmyneld Ha WX OCHOBE, BKIIIOHAs KOMIUJIEKCHYIO HalaJKy,
JMarHOCTUKY J1e()eKTOB M IIPUYHUH OTKA30B.

- OCHOBHbIE aJITOPUTMbI U METO/IbI Ha 3Tanax npoekruposanus CbUC.

yMeThb:

- aHanM3MpoBaTh TpeOoBaHUS K MpoekTy ¢usnueckoro mnpoexkrupoBanuss CBUC u yuutsiBath

TCXHOJIOTUYCCKUC OIPAHUYCHUA,

- QHAJIM3UPOBATh U MOJTOTaBINBATH (POPMATHI JAaHHBIX JUIS ATANOB (PU3UUECKOTO IPOSKTHPOBAHUS;
- IPOBOJUTH UHKEHEPHBIE pacyeThl U 000CHOBBIBATH 11€7I€CO00Pa3HOCTh NPUHSTHIX PEILICHHIA;
- OLICHMBATh CJIOXHOCTh OCHOBHBIX QJTOPUTMOB U UX 3(P(HEKTUBHOCTH IJIsI aBTOMAaTU3UPOBAHHOTO

MPOCKTUPOBAHUA.




BJIAA€Th:

- OJTHUM M3 aKajieMuueckux cpencts npoekrupoBanuss CBUC (cuHTe3, pa3mMenieHne, TpacCHPOBKa);

- COBPEMCHHBIMH METOJAaMH COBMECTHOTO MPOEKTHPOBaHUs KpucTaia, kopmyca CBUC wu
BBIYHMCITUTEIIEHOTO MOYJIS;

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIbHOW pabOThI M HCIIOJIB30BaHUs HH(popMalu u3 0a3 3HaHui B VIHTEpHET;

- IPaKTUKOH MCCIICIOBAHUS U PEILICHUS IPUKJIAJHBIX TIPOSKTHBIX 3a/1a4.

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

Hepequb TUIIOBBIX BOIIPOCOB!

1. HCHGBOﬁ nMIcaaHC pacnpe/:[eneHHoﬁ CCTHU NHUTAHUA HpOoLEeCCcopa. Bansans KOHACHCATOpPOB Ha
CTaOUIBLHOCTD HaIlpsOKCHU A ITATAHUA.

2. Hopwmbl mpoeKTUpOBaHHS CXeM C BBICOKOW TuIOTHOCThIO Tpacc (HDI) mo oTHomenuto x HOpMam
MPOEKTUPOBAHUS MHOTOCIONHBIX [IEYaTHBIX IUIAT U IPOBOAHHUKOB BepXHUX cioeB kpucraia CBUC.

3. Tumbl KOPIYyCOB MUKPOCXEM M HX BBIBOZOB.

4. Mertoasl oTxura npu pemeHun 3anad B CAIIP.

5. MeToapl 3BOIIOLIMOHHOTO MPOrpaMMHUPOBaHus pH perieHnu 3aaad CAIIP.
6. Koundurypupyemsie norndyeckue omoku [IJIMC u coeqnHeHNUS MKy HUMHU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Tloxonenusi uHTepdelcoB BBOJA-BBIBOAA. Tumbl WHTepdeiicoB. Dusnveckas peanu3anus IUH
untepdeiicos. Ilpumepsr.

2. Oransl Bemnonaenus: OKP, ucnonszoBanne n opopmiieHre HHTEIUIEKTyalIbHONH COOCTBEHHOCTH Ha [P
6mnoku B coctaBe CBUC.

3. TexHoyoru4yeckue OrpaHMYEHMs] Ha IpUMEpax MHOTOCJIOMHBIX II€YaTHBIX IUIAT. TecTUpoBaHUE U
M3TOTOBJIEHNE TIPOEKTA.

4. OCHOBHEIE 3Tarbl MMPOCKTUPOBAHUA CBI/IC, BKJIIOYas MOATOTOBKY K IMIPOU3BOACTBY U TCCTUPOBAHUC.

5. O630p S3bIKOB OIIMCAaHUA anmaparypbl. KOM6I/IHaHI/IOHHa$I JIoruka. Jloruueckue ONTUMH3ALMH.
ABTOMaTH4ecKas resepanus T€CTOB.

6. ®umznueckuii cuate3 CBUC. TexHonornueckoe 0ToOpakeHne 1 y4eT moTpedasieMOid MOIITHOCTH.

7. HJ’IaHI/IpOBaHI/Iﬂ TOIIOJIOTHU IIPOCKTA, BKIIKOYASA KPHUTCPUU ONTHUMU3ALIWU W TUINHUYHBIC aJITOPUTMBI
pcain3anuu.

8. Pa3smemienne KOMIIOHEHT C YUYCTOM TCXHOJIOTHUYCCKHUX OrpaHquHHﬁ, BKJIFOYad KPUTCpUU
ONITUMU3ALINU U TUTIMYHBIC AJITOPUTMBI pCaIU3alluu.

9. I'mobanbHas TpacCUPOBKA COEANHEHNH MPOEKTa C YY€TOM TEXHOJIOTHYECKUX OTPaHMYCHUH, BKITIOYast
KPUTEPUH ONTHMHU3ALNN U TUITMYHBIC AITOPUTMBI pean3alim.

10. JleranbHasd TpacCUpOBKA COEAMHEHMH NMPOEKTA, BKIIOYas KPUTEPHUH ONTUMHU3ALMH U TUINYHBIC
JITOPUTMBI peau3aLUHm.

11. Metozas! TectupoBanusa CBUC. TecTsl Ha 3Tanax npoeKTUPOBAHUSI.
12. MeTozbl aHamM3a MapTHi MEKPOCXEM, IPUMEHEHNE CTEHAOB JUII TECTUPOBAHUS U Pa30paKOBKH.

13. KopmycupoBanue CBHUC ¢ yuyeToM OrpaHWYeHMid, BKJIIOYas TEHJEHIMH Pa3BUTHUSA
KOHCTPYKTOPCKO-TEXHOJIOTHUYECKHUX PELICHUH.

14. ®opmarsl 1Jis IepeAaqr TONOJIOTHYECKONH HHPOPMALUH.

Kputepun onennBanus

ommyHo 10 BricTaBisieTcs CTyAeHTY, IOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHbIE, IITyOOKHE
3HaHMA y4eOHOW MPOrpaMMbl AUCLHUILIMHBL, TPOSBISIONIEMY HHTEpEC K JaHHOM IpeIMeTHON obnacTy,
MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUECKH MPUMEHATh X HA MPAKTHKE MPH PEIICHUN
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBUIbHOE 000CHOBAHUE MPUHATHIX PEIICHHH.

9 BeicTaBisieTcs CTYACHTY, [TOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTU3UPOBaHHbIE, ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCIMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, CBOOOIHOE U MPaBUIILHOE 000CHOBAaHUE MPUHSTHIX PELICHUN.



8 BricTaBnsgercs CTyICHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMATH3UPOBAHHBIC, TIIyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NMPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

xopomo 7  BricTaBisercs CTyAEHTY, €ClIM OH TBEPAO 3HAET Marepuas, IPaMOTHO U IO CYILECTBY
M3JIaraeT €ro, ymMeeT NPUMEHATh IOJMyYECHHBIE 3HAHUSA HA IPAKTHKE, HO HEAOCTATOYHO IPAMOTHO
000CHOBBIBAET MOTYYECHHBIC PE3YIbTAThI.

6 BricTaBmgercs CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJl, TPAMOTHO U I10 CYHICCTBY MU3Jjaract €ro,
YMECT NPHUMCHATH IMOJYUCHHBIC 3HAHUA HA MNPAKTUKE, HO AOIMYCKACT B OTBCTC WM B PCHICHWUU 3ada4d
HCKOTOPLIC HCTOYHOCTH.

5 BricTaBnsercs CTyIEeHTY, €CJIM OH B OCHOBHOM 3HAe€T MaTepuall, [paMOTHO U IO CYIIECTBY U3JaraeT
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3aj1a4 JOCTaTOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

YAOBIETBOPUTENbHO 4  BhICTaBisieTcs CTyIEHTY, NOKa3aBIleMy (parMeHTapHBINA, pa3po3HEHHBIN
XapakTep 3HAaHWH, HEZOCTAaTOYHO MpaBWIbHBIE (OPMYIUPOBKH Oa30BBIX MOHITHH, HapyIICHUS
JIOTUYECKON I10CJIEA0BATEIbHOCTH B U3JI0KEHUH IPOTrPaMMHOIO Marepuaia, HO IIpU 3TOM OH OCBOWII
OCHOBHBIC pa3feibl Y4eOHOW MpOrpaMMbl, HEOOXOAMMBIE AJIsi JalbHEHIIEro OOy4YeHHs, M MOXKET
MPUMEHSATH MTOJIYYECHHBIC 3HaHUS 110 00pa3ily B CTAHAAPTHON CUTYallHH.

3 BricTaBnsieTcst CTyneHTY, MOKa3aBlieMy (parMeHTapHBIA, pa3pO3HEHHBIM XapakTep 3HaHUH,
JOIycKameMy OIUOKM B (OpMYJIMPOBKax Oa30BBIX IOHATHH, HapyIICHUS JIOTUYECKOM
MOCJIEIOBATEIbHOCTH B M3JI0KEHUH IIPOrPaMMHOTO Marepuana, ciado BiIaJeeT OCHOBHBIMU pa3aeiaaMu
y4eOHOH NporpaMMbl, HEOOXOOUMBIMHU JUIsl JalibHeimero oOydeHHss W C TPYAOM TNPUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAHAAPTHOM CUTyalUH.

HEYJIOBJIETBOPUTEIHHO

2  BricTaBnsieTcsl CTyAEHTY, KOTOPbI HE 3HAeT OOJbIIEH YacTH OCHOBHOTO COJCpPXKaHHS y4eOHOH
IPOrpaMMbl AUCLUIIIMHEL, JOIMYCKaeT rpyOble OMMOKH B ()OPMYITHPOBKAX OCHOBHBIX ITPHUHIIMIIOB U HE
YMEET HCIIOJIB30BATh NIOJyUYEHHBIE 3HAHMSI IPU PEIICHUH THITOBBIX 33]1a4.

1 BricTaBnsieTcsl CTylIeHTY, KOTOPBIH HE 3HACT OCHOBHOTO COJIEpXKaHHS Y4YeOHOW MporpamMMbl
JUCLUUIUIMHBI, JTOMYyCKaeT rpyoelire omuOku B HOpMYITHPOBKax 0a30BBIX MOHSATHH AUCHUIUIMHBI U
BOOOIIIE HE NMEET HaBBIKOB PELICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.

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

JuddepeHrpoBaHHBIN 3a9ET MPOBOAMUTCS MYTEM OPTaHH3ALUH CHEIUAIBLHOTO OMPOCa, TPOBOIUMOTO
B yCTHOM (hopme.

[TpomexxyTouHass arTecranus IO TUCHUIUIMHE OcCymiecTBiseTcss B Qopme auddepeHmpoBaHHOTO
3auera. JluddepeHmpoBaHHbIl 3a4eT TPOBOAUTCS B YCTHOH (hopMe ¢ pelieHueM 3aad 1o OueTam
HOCJIEYIOMINM O0CYKACHUEM.



