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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: Maremarnyeckre OCHOBBI CHCTEM aBTOMAaTU3UPOBAHHOTO MTPOEKTHUPOBAHUS
CBEpXOOJIBIINX UHTETPATIBHBIX CXEM

110 HANPABJICHUIO: [IpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: PaguorexHyka ¥ KOMIIBIOTEPHBIE TEXHOJIOTUU
®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadeapa MUKpPOIIPOIIECCOPHBIX TEXHOJIOTUI B MHTEIUICKTYaIbHBIX CHCTEMaX

yIpaBJICHUS
Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka k sx3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: O.B. Benrep

[Tporpamma oGcCy>xaeHa Ha 3aceJaHnH Kadepbl MUKPOIPOLIECCOPHBIX TEXHOJIOTUI B MHTEIUIEKTYaJIbHBIX CHCTEMaX
ynpasienus 20.04.2020



AHHOTANMA

Kypc «Maremarnyeckue OCHOBBI CHCTEM aBTOMATH3allMU MPOEKTHPOBAHUS CBEPXOOJBIINX HHTETPATBLHBIX
cxeM (CAITP CBUC)» pa3paboTaH ¢ LETbI0 OCBOSHHE CTyIACHTaMH (PYHIAaMEHTAIBHBIX 3HAHHWHA B OOJACTH
MaTeMaTU4YeCKUX MOJeNied M METOAOB, AJITOPUTMOB U CTPYKTYp HaHHBIX, MPUMEHSIEMBIX B CHCTeMax
aBTOMATH3aIlMN TPOCKTHPOBAaHMS CBepxOombimux wHTerpanbHbBIX cxeM (CBUC). B pesymprate ocBOCHHS
Kypca CTylAeHT OyleT 3HaTh: COBPEMEHHBIC TEHACHIUM PAa3BUTHA MHUKPOAJIEKTPOHUKHA W TPUHIIMIIEI
npoektupoBanus CBUC; ocHoBbl (opmanbhoii Bepupukanun CBUC; aGcTpakTHbIE MOIENIH aJITOPUTMOB U
MOHATHUS aNTOPUTMHUYECKON CIOKHOCTH, OCHOBBI TeOpuH IpadoB 1 6a3oBbie anroputMel Ha rpadax B CAIIP;
Matemarndeckue mojenu u Meronsl ontummsanmu B CAIIP CBUC. B kauecTBe MpaKTUYECKHX HABBIKOB
CTYIEHT HAy4HTCs TNPUMEHATh MaTeMaTWU4YecKHe MOJAENHM W METOABl JUIsl pelIeHHus 3aJad aBTOMaTH3aIluU
mpoektupoBanuss CBUC; wcmonp30BaTh MOMXOMANIUME AITOPUTMBI M CTPYKTYPBl JaHHBIX TIpH
nporpammupoBanuu cpeacts CAIIP.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOGHHUE CTYyACHTaMHU (pyHIAMEHTaJbHBIX 3HAHWNA B OOJIACTH MaTeMaTH4YeCKHX MOJEJICH U METOAOB,
QITOPUTMOB ¥ CTPYKTYp J[AHHBIX, HNPUMEHSAEMBIX B CHCTEMax aBTOMATH3allUU MPOEKTHPOBAHUS
cBepxOombmux nHTErpaibHbIX cxeM (CBUC).

33]13‘[1/[ JAUCHUIIINHBI

* (opmupoBaHue 0OIIETO NPEACTABICHNUSA O COBPEMEHHBIX TEHACHLIUAX Pa3BUTHUSI MUKPOAJICKTPOHHUKH
u ipobiieMax aBromaruzamuu npoekrupoanus CBUC;

* (QopmupoBanue 6a30BbIX 3HAHHI B 00JACTH MaTeMaTHYECKUX MOJENEH M METOJOB, aJITOPUTMOB U
CTPYKTYP AaHHBIX, npuMeHsieMbix B CAIIP;

* 0o0y4eHHUE CTYJCHTOB IpUMEpPaM MPAKTUIECCKOTO MPUMEHEHHUSI MaTEMaTHIECKUX MOJIENIel U METOI0B
JUTSI pelIeHNsI KOHKPETHBIX 33134 npu npoektupoannu CBUC.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 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(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

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

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATh:

COBPEMEHHBIE TEHICHIINH PA3BUTHSI MUKPOAIEKTPOHUKH U MPUHIUILI TpoekTrpoBanns CBUC;
ocHOBHI (hopmanbHO Bepudukaunn CBUC;

a0CTpaKTHbBIE MOJIENIN AJITOPUTMOB U TIOHATHUS aJITOPUTMHUYECKOM CIIOKHOCTH;

OCHOBBI TeopHH rpadoB u 6a3oBbie anropuT™sl Ha rpadax B CAIIP;

MaTeMaTuyeckue Monaenu u Meroanl ontumusanuu B CAITP CBUC;

0a30Bble METO/ABI BHIYUCIUTEIHLHONH T€OMETPHUH.

N A o A

YMETh!
[0 a(¢eKTUBHO MPUMEHATh MaTeMaTHUYECKUE MOACTH U METOABI U PELICHHS 3a7a4 aBTOMAaTH3aLUH
npoextupoBanus CbUC;
O 3¢ (GEeKTUBHO HCMOIB30BaTh IMOAXOMAIIME QJITOPUTMBI M CTPYKTYpbl JAHHBIX IpHU
nporpammupoBanuu cpeacts CAIIP.

BIIAJICTh!

[] MaTeMmaTrMdyecKUM MOJIEIHpOBaHUEM 3aad npoektuposanus CBUC.

4. Conep:xkanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 Beenenue B CAIIP CBUC 3 2
Beenenne B dhopmanbHy0 BepupHKALINIO
2 5 4
€)%
3 OcHOBBI TEOPHH rpadoB. 1 )
ANTOPUTMUYECKUN TTOIXOT
4 Kparuaiimme myTi Ha OpHEHTHPOBAaHHOM 1 )
rpage
5 MaremaTnyeckue MOIEIH W METOIbI ) )
ontummsarmu B CAITP CBUC
6 AOCTpaKTHBIC MOJICITU aJITOPUTMOB 2 2
7 Mertons! pemenus 3agad u3 NP-knacca 2 2
8 JuHamudeckoe mporpaMMHUpOBaHKe 2 2
9 Kagusrit anroputm 2 2
10 |Metox BeTBeil U TpaHuIl 2 2
11 MerTox BekTOpa craja 2 2
IIpumeHeHnEe METOLOB BBIYHCIUTEIBHON
|p  |TCOMETpHM  JIs  TpeACTaBieHUA M ) )
00paboTKn TreOMETPUIECKOM
uHpopManun
13 Hekoropble 3amaun  BBIYMCIUTEIHHON ) )
reOMEeTPUH
uarpammel Boponoro KaK
14 YHUBEPCAIbHBI HHCTPYMEHT pPELICHUS ) )
psna GyHIaMEHTAJIBHBIX W MPHUKJIATHBIX
3a1a4




Wtoro wacos

30

30

HOI[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. Beenenne B CAIIP CBUC

TenneHIMN pa3BUTHSA MHUKPOXJIEKTPOHMKHM W MPUHLUIBI NMpoekTHpoBaHus coBpeMeHHbIX CBUC.
IIpenmer u 3agaum  aBromartu3anmu mnpoektupoBaHusi CBUC. VYpoBHHM, acmekTel W 3Tallbl
MPOEKTUPOBaHMs. THIOBas cXemMa HHUCXOASIIEro mpoekrupoBanus. Buasl obecneuenus CAIIP.
[oxkazarenu s¢ppextuBHocTu CAIIP. CoBpemennsie npobnemsl npoektupoBanust CBUC.

2. Beenenue B popmanbHyI0 Bepudukanuio DY

OcHoBHbIE 3a7a4n ¥ 00nacTh mpuMeHeHus GopmanbHOH Bepupukanuu. TeMmnopanbHas JIOTUKA U
OCHOBHBIC aJrOpuTMbl Bepudukanuu. O030p pelIeHHid, S3bIKOB M IyTeld ONTUMH3ALUN CPEICTB.
Hunamudeckast Bepudukanus. CoBpeMEHHblE TEHIACHIMA B  (QOpManbHOH Bepu]HKaLUH.
Abctpaknus, anmaparHas Bepudukanus. CriocoObl npeacrapieHus rpadoB (MaTpuibl MHUMACHIUN
W CMEXHOCTH, CITUCKU pebep, kKox XapapH, CIHMCKUA WHIMIEHTHOCTH). O0xonsl rpada (IOUCKH B
nryOuny u mmpuny). Koguposka nepesbeB. [motHOCTS rpada.

3. OcHoBbI Teopu# rpadoB. AJTOPUTMUYECKUI MOIXO]

OyHIaMEHTaThHOE MHOXKECTBO ITMKJIOB, aaroputM HaxoxaeHus OMH. DiinepoBsl mytu B Tpade.
Anroput™m HaxoxjeHus Jinepoa nukia. [lorsrue o 'aMunberoHOBBIX TyTsiX. [lmaHapHOCTE Tpada.
CpoiictBa mnockux rpadoB. 3amada mnpoBepku wuzomMopdusma. lwuneprpadsr.  CrocoObi
npencrasneHus runeprpados u npumenenne B CAITP.

4. Kparyaiiimue myTH Ha OpUEHTHPOBAHHOM Tpade

OOmas wujess anropuTMOB, OCHOBAHHBIX Ha «penakcanuuy pédep. OOOOMEHHBIH aNTOPUTM
bennmana-®opaa-Mypa, pa3nuuHble SBPUCTHKH. BrruncieHne pacctosHuii B OECKOHTYpHOM Tpade,
B rpade c HeoTpuIlaTeNbHBIMH Becamu, B rpade obOmero Buma. AnroputMm ODnoiiga. 3amava
OIHOMEPHOTO CYKATHsI TOMOJIOTUH Ha rpad)e OrpaHuICHUH.

5. Maremaruueckue Mozaeian 1 metrons! ontuMuzanuu B CAITP CBUC

Metoasl uCKyccTBeHHOro wuHTemiekra. 3amaun MW, O6mactu mnpumenenus WHW. Meronbt
npencrapineHus 3ajgad. QopMynupoBKa 3ajadu B 3aMKHYTOW Qopme. Knaccudukanus 3amad 1o
CHOXHOCTU. JIMHEHHbIE, MOIMHOMHUANBHBIE U SKCHOHEHIMAIbHBIE alropuTMbl. lIpumepsl 3amayu
MOJTHHOMHUAIILHOM CIIOKHOCTH.

6. AGCTpakTHBIE MOJICITH AJITOPUTMOB

JlerepMHHUpOBaHHAasE M HENETEPMUHHUpPOBAaHHAs MamuHbl ThrlopuHra. [Ipumepsl anropurMos,
onucanHbix Ha AMT n HIMT (packpacka reorpaduueckoil kaptel). [Ipumeps! 3amau kmacca NP.
NP-cnoxxnocts u NP-nonnora. Teopema Kyka (popmynuposka). OTHOIIEHUS] CBOIUMOCTH B KJlacce
NP-nonHbeIX 3a7a4.

7. Meronp! peuienus 3aaa4d u3 NP-kiacca



Merton nepebopa 1 HEOOXOIMMOCTh OTrpaHU4eHus nepedopa. ['pagueHTHbIe METONBI. ANTOpUTM A*.
[Tpumeps! mpuMeHeHHs anropuT™a A*,

8. JlnHaMH4YeCcKOE MpOrpaMMUpPOBaHNE

[Ipumep pemieHus 3aAa4d  TEXHOJIOTMYECKOTO  MOIIMHIA C  MOMOUIbIO  JTWHAMHYECKOIO
nporpammupoBanus (anroputm Keiitiepa).

9. XKanublit anroputmM

Marpounsl. [Ipumep mOCTpOEHHUs CBS3BIBAIOIIErO JepeBa Ha Tpade ¢ MOMOINBIO aaropuTMa
Kpycxkans.

10. Meton BeTBEil U rpaHuLl
[Ipumeps! pemeHus 3a7a4 JIMHEHHOTO pa3MelieH s 1 mocTpoeHus aepesa Lltelinepa.
11. MeTton BekTopa crana

IIpumep pemieHns 3amauu KOMMHUBOSDKEpA. MonennpoBaHHME OTKHra. | €HETHYeCKHH aJIrOpUTM.
JInHelHOe porpaMMUpPOBAHUE.

12. IlpumeHeHHEe METOAOB BBIYUCIUTEIBHOM TE€OMETPUM MJIS TpPEACTaBIeHHS U 00paboTKH
reoMeTpruuecKoil nHpOpMaLuu

Onpenenenus, BHUABI 3a4ad, oOIIME METOAbI pelieHHs. ba3oBble BBIUMCINTENBHBIE TNPUEMBIL:
[epecedeHre OTPE3KOB, JOKaIU3alusl TOUKH OTHOCUTENIBHO NIPSIMOM, TIOBOPOTHI, CPABHEHUE YIJIOB U
paccrosHuii. OOmme u crneuupuuecKue aaropurMudeckue meroAbl. CTPYKTyphl JaHHBIX
BBIUUCIIUTEJILHON F€OMETPUH.

13. HekoTopsie 3a/1auy BEIYUCIUTENBHON T€OMETPUU

I'eoMeTpuueckuii MOUCK: 3a7a4yl JIOKAIM3AUU M PErMOHAIbHOTO Moucka. [locTpoeHne BBITYyKION
00O0JIOUKH U CBS3aHHBIC 3a/1a4i. 3a/1auu 0 ONM30CTU. ANTOPUTM CKAaHUPYIOUIEH JTMHUU MepeceUeHUs
OTPE3KOB.

14. Inarpammbl BopoHOTO Kak yHHUBEpCalbHBIA MHCTPYMEHT peleHus psafa (yHAaMEHTAIbHBIX U
HPUKIIATHBIX 3a]a4

Knaccuueckas auarpamma Boponoro u e€ 06060menus. Pemenue 3amad o OIM30CTH C MOMOILBIO
auarpammel - Boponoro. Mertonsl noctpoenuss auarpaMm  Boponoro. IlpuMenenue nuarpamm
Boponoro B CAIIP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis JIEKIUN: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
3BYKOBasi CHCTEMA).
ObecrieueHue caMOCTOSTENBHON pabOTHI: TOCTYI K HAYYHBIM OMOIHOTEKaM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. A.B. Kahng, J. Lienig , I.L. Markov, J. Hu. VLSI Physical Design: From Graph Partitioning to
Timing Closure. Springer. 2011. — 310 p.
2. T.H.Cormen, C.E.Leiserson, R.L.Rivest. Introduction no algorithms, MIT Press, 2009. — 1312 p.
3. M. Jlacno. BeruncnurenbHas reoMeTpus 1 KomnbioTepHast rpaduka Ha C++: [lep. ¢ anrn. — M.
BMHOM, 2007. — 304 c.



JlononHuTeNbHAS TUTEpATypa
1. S.Sutherland, S.Davidmann, P.Flake. SystemVerilog for Design. Springer, 2006. — 418 p.
2. S. Vijayaraghavan, M. Ramanathan. A Practical Guide for SystemVerilog Assertions. Springer.
2005. - 352 p.
3. T. Lengauer. Combinatorial algorithms for integrated circuit layout. Wiley, 1990. — 694 p.
4. 3.Peitaronpar, FO.Huseprenst, H.Jleo. KomGunaTopasie anroputmel. Teopus u npakTika, M.,
Mup, 1980. — 476 c.
5. Ed. Breuer M.A. Design Automation of Digital Systems. Theory and Techniques. Volume 1
Prentice-Hall, 1972. — 420 p.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HNudopmanmonnsie pecypebl: KypHais o npoekrtupoBanuto CBUC u CAIIP, cOopHuKH Te31COB
nok-naoB koHpepeHumid (Mukpoanekrponnsie cucrembl (MOC), IEEE Computer Aided Design of
Integrated Circuits, ACM Annual Conference on Computer Aided Design), noctymabie uepe3 Internet
Hay4HbIe U HayyHO-TexHuueckue xxypHaisl (IEEE, ACM u ap.), 3neKTpoHHbIE KOHCTIEKTHI JEKIIHA,
yueOHbIe TocoOust 1 COOPHUKH 3aj1ad, pa3paboTaHHbIC JIJIsl IaHHOTO Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MynbsruMeaniinble TEXHOIOTHH, npe3enTanuu PowerPoint.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

B Xonme NEeKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCHEKTHPOBaHME Yy4eOHOro marepuaia |
3aJaBaTh MPENOJABATENI0 YTOUHSIOUIME BOINPOCH], U YYacTBOBAaTh B KOJUIEKTUBHBIX OOCYXICHHUAX H
peLIeHnH IPUMEPOB MTPAKTHUECKUX 3a/1au.

CamocTrosiTenbHas paboTa BKJIOYAET B ceOs MpPopabOTKY KOHCIEKTOB JICKIIMOHHOTO Marepuana,
H3yYeHHE PEKOMEHJIOBAHHOM JIMTEpaTyphl, IOATOTOBKY K 5k3aMeHy. lIpuBercTByercs Gojee rmiyOokoe
U3y4YCHHUE HEKOTOPBIX TE€M C IPUBICYEHHEM COBPEMEHHBIX IyOIMKalMi M MaTepHajioB Hay4YHBIX
koH(pepenuuii B obnactu CAIIP CBUC.

[IpoBepka mpernogaBareneM YCBOCHHS Marepuaia oOydyalolmIMMUCS MPOUCXOAUT KaK Ha JIEKIHOHHBIX
3aHATHAX, TaK U HA 3aKITIOYUTEIIEHOM K3aMEHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
Kypc: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: O.B. Benrep



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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
3a1auu

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 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

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

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynabrare u3ydeHUs JUCLUIUIMHBI

«Maremaruueckue

OCHOBBI CHCTEM aBTOMAaTHU3UPOBAHHOIO

MPOCKTUPOBAHUA CBer6OJ'H:IHI/IX HUHTCTPAJIbHBIX CXCM)» O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

COBpPEMEHHbIE TEHACHIUH Pa3BUTHsI MUKPOJIEKTPOHUKU U NPUHLKIIEI TpoekTupoBanus CBUC;

3HATh:
0
[J ocHoBHI popmansHOU Bepupukanun CBUC;
[l abcTpaKTHBIC MOJEIH aJITOPUTMOB M MOHATHS AITOPUTMUYECKON CIIOKHOCTH;
[J ocHOBBI Teopuu rpadoB u 6a3oBbie anroput™Mel Ha rpadax B CAIIP;
[l mareMarnueckue MojesiM U Metonbl ontuMmuszanuu B CAITP CBUC;
[J ©a30Bble METO/IbI BEIYMCIIUTENBHON TeOMETPUH.
yMeThb:

[ 3(1)(1)6KTI/IBHO OPUMCHATH MATCMATUYCCKUC MOJICIIN U MCTOAbI JJIA PCHICHUA 3a1a4 aBTOMATU3allun

npoextupoBanus CbUC;

0 3(h(HeKTHBHO HCIOIB30BaTh

nporpammupoBanuu cpeacts CAIIP.
BJIA/I€Th:

HOAXOOAIIHE

AJIrOpUTMBL U

CTPYKTYpbl JaHHBIX IpHU

[] MaTeMmaTWdecKUM MOJEIHpoBaHUEM 3ada4 npoektuposanus CBUC.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.



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

Hepequb KOHTPOJIBHBIX BOIIPOCOB AJId CAaYMU UTOTOBOI'O 9K3aMCHaA!

1. TenpeHuuu pa3BUTHS MUKPOJIEKTPOHUKHM U NPUHLMIIBI IIpoeKTupoBaHus coBpemeHHbix CBUC.
[Ipenmer u 3agaum  aBromartu3anmu mnpoektupoBaHust CBUC. VYpoBHH, acmekTel H  3Tallbl
IIPOEKTUPOBAHUS.

2.  Tunoas cxema HHCXOIAIEro MpoekTupoBanus. Buasl obecrieuenuss CAIIP. [lokazarenu
sppextuBHOCTH CAIIP. CoBpemenHnsie nmpobiemsl npoekrupoBanust CBHC.

3. OcHoBHbIE 337a41 U 001acTh MpUMEHEHHs GopMaibHON Bepudukauuu. TemmopanbHas JIOTUKA U
OCHOBHBIE aJITOPUTMBI BEpUPHUKALIUH.

4. ®dopmanbHas Bepudukanmsa. PemieHus, sS3bIKM W IMyTH ONTHMHU3AIMU CPEACTB. J[MHaMuueckas
Bepudukanus. CoBpeMeHHbIE TEHACHIMK B (hopMallbHOW BepuUKaIu. AOCTpakius, anma-parHas
BepuduKanus.

5. Cnoco0Obl mpesncraBicHus TpadoB (MATpUIbl MHIMJICHIMA M CMEXKHOCTH, CIIMCKU pedep, Koo
Xapapu, cnuckd uHOuAeHTHocTH). OOxonpl rpada (moucku B miybuHy W wmupuHy). Kommposka
nepesbeB. [ImoTHOCTH Tpada.

6. ®yHJaMeHTaIbHOE MHOXKECTBO IMKIIOB, ajJropuT™M HaxoxjaeHus ®MH. DiinepoBsl myTH B Tpade.
Anroput™m HaxoxaeHus Ditneposa uukia. [lonstue o [aMHUIBTOHOBBIX My TSIX.

7. OOmas wujes alropuTMOB, OCHOBaHHBIX Ha «penakcanun» pédep. OOOOMIEHHBIH aITOPUTM
bennmana-®opra-Mypa, pa3nudHble SBPHCTHKH. Brraucienue paccTosHuil B 0eCKOHTYpHOM rpade, B
rpade ¢ HeoTpHIaTeIbHBIMU BecamH, B Tpade obiero Buaa. AnroputMm dioiiaa.

8. Ilnanapnocts rpada. CoiicTBa minockux rpagos. 3agada MpoBepku nomMopdusma. I'uneprpa-gQor.
CrniocoObl mipezictapnenus runeprpagoB u mnpumeHeHne B CAIIP. 3amada omHOMepHOTO CKaTHs
TOIIOJIOTUH Ha Tpade OrpaHUuYCHHUH.

9. Meroasl uWcKyccTBeHHOTO HHTelniekTa. 3amaun WM. O6mactu mpumenenus HWMUW. Mertonbt
npenacrapineHust 3ajaad. PopMmynupoBKa 3agadu B 3aMKHYTOH ¢opme. Knaccudukanus 3amad 1o
CHOXHOCTU. JIMHEWHbIE, MOJNMHOMHANIBHBIE W HKCIIOHEHUUAJIbHBIE alropuTMbl. [lpumepsl 3amau
MOJTMHOMHUAJIFHOM CIIOKHOCTH.

10. JlerepmMuHMpOBaHHAas U HENCTEPMUHHUPOBaHHas MamuHbl Tbhtopunra. Ilpumeps! anropurmos,
ormucanHbeix Ha JAMT m HIAMT (packpacka reorpadudeckoil kaptel). [Ipumepsr 3amau kmacca NP.
NP-cnoxnocts u NP-nonHoTta. Teopema Kyka (popmynupoBka). OTHOIICHUS CBOAUMOCTH B Kiacce
NP-nonHbBIX 3a7a4.

11. Meron nepebopa U HeOOXOAMMOCTH OrpaHHYeHHs Hepebopa. [ panueHTHbIE METONBl. AJITO-pUTM
A*. [IpuMepsl mpuMeHeHus: aropurma A*.

12. lunamuueckoe nporpaMmupoBanue. [Ipumep peleHus 3ajadud TEXHOJOTMYECKOIO MOAIIIMHIA C
MOMOILBIO AMHAMUYECKOro porpaMmmupoBanus (anroputm Keittuepa).

13. XKaguwiii anroputMm. Marpounsl. [IpuMep mocTpoeHusi CBSA3BIBAIOIIErO JepeBa Ha rpade ¢
no-Mouisio anroputma Kpyckams.

14. Meton BetBeii u rpanull. [Ipumeps! perenus 3a7a4 JMHEHHOTO pa3MeNIeHUs] M TOCTPOEHUS IepeBa
[ITeitnepa.

15. Meron BekTopa cnaaa. [Ipumep pelreHns 3a1aun KOMMHABOsKEpa. MoeIMpoBaHUE OTKUTA.
16. I'eneTnyecknii anropuT™. JInHEeHOE MpOrpaMMHUpPOBaHUE.

17. OmnpeneneHusi BIYUCIUTENLHOW T€OMETPHH, BUJBI 3ajad, 0oOIIre METOAbl pelieHus. bazoBbie
BBIYUCIIUTENbHBIE TPUEMBL: IMEPECEUCHUE OTPE3KOB, JIOKAIM3ALKSd TOYKH OTHOCUTEIBHO MpPs-MOM,
MIOBOPOTHI, CPABHEHHUE YIIIOB M PACCTOSHHUU.

18. Obume u crnenududeckue anropuTMHUecKue MeTonbl. CTPYKTYphI JAHHBIX BBIYHCIUTEIHHON
T€OMETPHH.

19. T'eomeTpuuecKUid MOUCK: 33]]a41 JTOKAJIU3ALMNU U PETHOHATIBHOTO MOUCKA.

20. ITocTpoeHune BHIMTYKIION 000I0YKY U CBSI3aHHBIC 3314,

21. 3amaun 0 GIU30CTH.

22. AIropuTM CKaHUPYIOIIEH TWHUYU TiepecedeHus oTpe3koB. CyMMa U pa3sHOCTh MUHKOBCKOTO.
23. Knaccuueckas auarpamMma Boponoro u e€ 00600mieHusl.

24. Pemenne 3a1a4 0 OMM30CTH € TIOMOIIBIO AMarpaMmbl BopoHoro.

25. Meronbl nocTpoeHust AuarpaMmm BopoHoro.

26. [Ipumenenune nuarpamm Boponoro B CAIIP.

277. ANTOpuTM CKaHUPYIOIIEH JIMHUY.



[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.

1. TenmeHnuu pa3BUTUS MUKPOIICKTPOHUKH M HPUHLIUIBI MpOoeKTUpoBaHus coBpemeHHbIx CBUC.
[Ipenmer u 3amaum aBToMaTu3anuu mnpoektupoBanuss CBUC. VYpoBHHM, acnmekTel W 3Tarbl
MIPOEKTUPOBAHUS.

2. ANTOpUTM CKaHHPYIOILEH JTMHHH.

3.Pemenue 3aa4 0 61U30CTH € TOMOLIBIO TMarpaMMbl BopoHoro.

buier 2.

1. TumoBas cxema Hucxonsmero npoekTupoBanus. Buast obecneuenust CAIIP. Ilokazarenn
sddexruBHOCcTH CAIIP. CoBpemenHnbie pobiemsl npoekrupoBanust CBHUC.

2. Ilpumenenue nuarpamm Boponoro B CATIP.
3. Knaccnueckas quarpamma Bopororo u e€ 06001meHws.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnact, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTAaTOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCII0JIb30BaTh IOJyYeHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBineTBOpUTEIbHO (1) BBICTaBIsSETCS CTYOCHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

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



HToroBslii 3x3aMeH MPOBOTUTCSI B YCTHOM (hopMe.

[Ipu mpoBeneHUM yCTHOTO dK3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noAaroroBky. Onpoc oOy4aromerocs o OUIETy HA YCTHOM JK3aMEHE MPOBOJUTCS B TEUCHHUE HE Ooliee
2-X aCTpOHOMHYECKHX YacCOB.

OK3aMEHAIIMOHHBIA OuWIeT BKJIO4aeT B ceOs 2-3 KOHTPOJBHBIX BONpPOCAa MO TEMAaTHUKE JIEKIIHH.
JlomOJTHUTENbHBIE 3aJaHusl MOTYT BKJIIOYATh IPAKTHYECKHE 3aJa4d M IMPHUMEPHI MPAKTUYECKOTO
UCTIONIb30BAaHMS TEOPETHUECKUX 3HAHUI.

Bo Bpems ipoBeieHus 9K3aMeH 00y4JaloIINecs: MOTYT IOJIb30BaThCs MPOTPAMMOi JUCIIUTITHHEL.



