AHHOTALMUA
mucuutuinael «b1.B.JIB.02.01- «Cneuundukanus u Bepuduxanms
nporpamm MetoaoM Model Checkingy

Hanpasnenue noaroroBku/cnenuanbHoct 02.04.02 dynpamenranbHas HHpOpMaTuka U
UH(POPMALMOHHBIE TEXHOJIOTHH.

HanpasiieHHocTh: UHTe//IEKTya/IbHbIE CHCTEMbI U TEXHOJIOTUH

O0beM TpynoeMKocTH: 4 3a4ETHBIC €AMHUIIBI

Menas AMCHUATUIMHBI:

[enpro mpenonaBaHus M W3Y4YCHHS TUCHUIUINHBI «Crienudukanys ¥ BepuUKausS MPOrpaMm
meronom Model Checking» sBusieTrcss GopMupoBaHWE Y MaruCTpPaHTOB CHOCOOHOCTH TOHUMATh M
COCTaBIAATh (PYHKIIMOHAIBHO-TIOBEICHUYECKHE CHEeIU(DHUKAIIMN CO3/1aBaEMbIX PEAKTUBHBIX CHCTEM,
JIOTUYECKHE MOJEIN Jisi TaKMX CHUCTEM, a TakKe 3HaTh OCHOBHBIE MOAXOJAbl U METOJAbl IMPOBEPKHU
BBITIOJTHUMOCTH JIOTUYECKUX clieln(UKAIMA Ha MOJIEISIX PEAKTUBHBIX CHUCTEM.

3agaum IUCHUILIHHBI:

CTyneHT OJKEH 3HAaTh OCHOBHBIE MOHSTHUS, MOAXOJbI U METONbI CHEIU(pUKAUN PEaKTUBHBIX
cucteM (mporpamMm, HUGPOBBIX CXeM, KOMMYHHUKAIMOHHBIX MPOTOKOJIOB), METOABI M TEXHOJOTUU
MOJIETIbHOW IIPOBEPKU TaKUX CHUCTEM; YMEThb IPUMEHSTh COBPEMEHHBIE CPEACTBA ONMCAHMs MOeENeH
PEaKTHBHBIX CHUCTEM U (YHKIHMOHAIHHO-TIOBEJACHYECKON CIeNU(UKAINK; BIAJETh TEXHOJIOTHAMHU
MOJIeJIbHOW MTPOBEPKU PEAKTUBHBIX CUCTEM Ha MX COOTBETCTBHE 3a/IaHHBIM ClielU(DUKAIIUSIM.

Mecto nucuunmiauebl B ctpykrype OOII BO

Hucuumuinna «Cneundukanus u  Bepudukanus nporpamm MetogoM Model Checking»
OTHOCUTCSI K JAMCLUUIUIMHAM 10 BBIOOpY dYacTH, QopmMupyemas y4acTHUKaMH OO0Opa30BaTeIbHBIX
OTHOLIEHUH.

Jlis u3ydyeHus AUCUMILIMHBI HEOOXOIMMO 3HAaHHWE OCHOB anreOpbl, AUCKPETHON MaTeMaTHKH,
TEOPUH AITOPUTMOB M BBIYUCIUTENBHBIX MPOLIECCOB. 3HAHMS, MOJy4aeMble NpPH HU3YYEHUU STOH
JTUCIUIUIMHBL, UCTIONB3YIOTCS IPU U3YUYEHUU JIPYTUX IUCHUIUIMH NPOo¢dEeCCHOHATBHOIO UKIA Y4eOHOTOo
wrana Maructpa (OpraHu3anusi U MPOrpaMMHOE OOECTIeUeHUE BCTPOCHHBIX M MOOUIIBHBIX CHCTEM,
[TpuxnagHble JOTUKY ar€HTHBIX CUCTEM), @ TaK)Ke MpH paboTe HaJl MaruCTepPCKOM auccepranuei.

N3yyenne nanHON y4eOHOW ITUCIMIUIMHBI HAmNpaBlieHO Ha (GopMHUpOBaHHE Y OOYYarOIIMXCS
CJIETyIOIIMX KOMIETEeHLIUH:

Pe3ynbraThl 00y4YeHUS 10 AUCIUILIHHE

Kox u HanMeHOBaHWe HHIUKaTOpa™
(3Haem, ymeem, e1adeem (HAGbIKU U/ ONbIM OESIMENbHOCMU))

[K-1. CnocofeH 1eMOHCTPHPOBATH O0IIEHAYYHbIe 0a30Bble 3HAHHS MATEMATHYECKHX H €CTeCTBEHHBIX HaYK,
¢pynaamentanbHoii  uHGopMATHKH M HHPOPMAIMOHHBIX  TEXHOJIOTHii; CHOCO0EH TNPHUMEHATH B
npogecCHOHATBLHON NesATeJbHOCTH COBPEMEHHbIE S3bIKH MPOrPaMMHPOBAHMSI H MeTOAbl Mapaslie/bHOI
00pa0oTKH [JAaHHBIX, ONEPAIIMOHHbIE CHCTEMBbl, 3JEKTPOHHbIe OMOJMOTEKH W NaKeTbl NPOrpamMM, ceTeBble
TEXHOJIOTHH.
[IK-1.1: 3HaeT OCHOBHI HAyYHO- 3HaeT OCHOBBI HAy4YHO- HCCIEIOBAaTENILCKOM MIEATENbHOCTH B
HCCIIEI0BATEIbCKOM AEATEILHOCTH B 00J1aCTH o0JyiacTi MHPOPMALMOHHBIX TEXHOJIOTUH, BllaJieeT 3HAHHEM OCHOB
WH(OPMAIMOHHBIX TEXHOJIOTHH, BIIaIeeT ¢unocopuu U METONOJOTMH HAyKH; 3HAHWEM METOJIOB HAay4HBIX
3HAaHUCM OCHOB (1)I/IJIOCO(1)I/II/I 1 MCTOJ0JIOI'MH I/ICCHCI[OBaHI/Iﬁ nu HaBbIKaMH nux MpOBEACHUA B OGJ’IaCTI/I
HayKH; 3HaHHEM METOJIOB Hay4YHBIX cnemudukanuy M BepupHUKauuM mporpamMm MertoxoM Model
HCCJIeIOBAaHUM M HaBbIKAMHU UX MIPOBEICHUS Checking
[1K-1.2: YMeeT npuMeHATh NOJy4EeHHBIE 3HAaHUSI | YMEeT  NPUMEHSATh  MOJyYeHHble  3HaHWMs B o0JlacTu
B oOylacTy (pyHIaMEHTaIbHBIX HAYYHBIX OCHOB (yHIaMEHTAJIBHBIX HayYHBIX OCHOB TEOPHU MH(OPMAIMU U PEIIaTh
TeopHun MH(GOPMAINY U PEIIaTh CTAHAAPTHBIE CTaH/AApTHBIC 3a/1a4d B COOCTBEHHOH Hay4YHO- HCCIIEIOBATEIHCKOM
3aa4d B COOCTBEHHOI HAaydHO- NEeSITeTPHOCTH B O0NAacTH  CcIeNU(HUKANUd ¥ BEPUPHKAIHNN
HCCIIENOBATENBCKON AEATENLHOCTH. mporpamm MeTogoM Model Checking
[K-1.3: UMeeT mpakTUIECKU OIBIT HAYYHO- NmMeer mpakTHYECKH  ONBIT  HAay4yHO-  MCCJEHOBATEIbCKOMN
HCCIIEI0BATEIBCKON AEATETBHOCTH B 00/1aCTH JEATEIbHOCTH B 001acTH MH()OPMALIMOHHBIX TEXHOJIOTHH B 00/1aCTH
MH()OPMANOHHBIX TEXHOJIOTHH. cenupuUKaMu W BepuuKanuu nporpamMm MertoxoM Model
Checking
IK-2. CnocofeH K BK/JIIYEHHI0O B NpodeccHOHATbHOE COO00LIECTBO; CIMOCOOEH NPOBOAMTH MO HAYYHBIM
PYKOBOJICTBOM JIOKAJbHbIE WCCJIE0BAaHHS HA OCHOBE CYIIECTBYIOIIMX METOI0B B KOHKPETHOIl o06JacTh
npogecCHOHATBHOM /1eITeTLHOCTH.




KOH U HAUMCHOBAHUC I/IHZ[I/IKaTopa*

Pe3ynbTaThl 00yUeHMs MO AUCIIUTUTHHE
(3naem, ymeem, gnadeem (HAGLIKU U/UNU ONBIM OesAMETbHOCMUL))

[IK-2.1. 3HaeT NpUHIUIBI TOCTPOCHUS HAYIHOU
paboTsl, MeToBI cOOpa U aHaJIM3a ITOTyYeHHOTO
MaTepuaa, CiocoObl apryMEHTALUH; BIAAEET
HaBBIKAMH TIOATOTOBKH HaYYHBIX 0030pOB,
nyOnukanuii, pedeparos u Oudnnorpaduii o
TEMATUKE IPOBOJAUMBIX I/ICCJ'Ie[lOBaHI/Iﬁ Ha
PYCCKOM U aHIJIMMCKOM $I3BIKE.

3HaeT MPHUHIUMBI TOCTPOSHUS HAyYHOH paboTHI, METOABI cOopa U
aHaIM3a MONYYEHHOTO0 MaTepHaya, CII0COObl apryMeHTaluH;
BJIafieeT HAaBBIKAMM IIOATOTOBKM HAay4HBIX 0030pOB, ITyONUKAIWi,
pedepatoB u  Oubnmorpaduii MO TEMaTHKE IPOBOAMMBIX
UCCJIEJIOBAaHUH Ha pPYCCKOM M aHIJIMHACKOM S3bIK€ B 00JacTH
cnemudukanuu M BepupUKauuMK nporpamMm MeronoM Model
Checking

[IK-2.2. YMeer periats Hay4HbIE 3a0a4H C
[IOHUMaHUEM CYIIECTBYIOLIUX MOJX0JIOB K
Bepu(HKAUU MOJETICH MPOTPAaMMHOTO
o0eclieyeHus B CBSI3M C IIOCTABJIEHHOM 1IEJBIO U B
COOTBETCTBHU C BEIOPAHHOW METOAHUKOM.

YmMmeer peuiath Hay4YHbIC 3aJa4yu € IMOHUMAHUEM CYHICCTBYIOHIUX
MOJIX0JIOB K BepH(UKAIMU MOAENEH IPOrpaMMHOT0 00ecIeYeHHUs B
CBSI3W C TIOCTaBJICHHOW IIEJIbI0 U B COOTBETCTBUM C BHIOpAHHOI
METOJUKOW B OONAaCcTH crenru(UKANA ¥ BepUDUKAIIUN TIPOTPaMM
metogoM Model Checking

[IK-2.3. meeT npaKTUIECKUN OBIT
BBICTYIIJIEHUI U HAYYHOM apryMeHTaluu [Ipu
aHaym3e OOBEKTa HAy9IHOU U
npo(heCcCHOHAIBHOM ASSITEILHOCTH

NmMeer  npakTUYECKH  ONBIT  BBICTYIUIGHMH W HAy4yHOU
apryMeHTalMd  TpH  aHaJm3e o0BeKTa  HAYYHOH U
npodeCcCHOHATBHON IEATeILHOCTH B 00JacTh crenuuKanud 1
Bepudukanuu nporpamm meromom Model Checking

MK-3. CnocobeH mnoHMMaTh u NPpUMEHATH B HAY4YHO- HCCJIeI0BATEIbCKONH M le/lKJ'laIlHOﬁ ACATCIbHOCTH

COBpEMeHHLIi('I MaTeMaTHyecKui anmapar,

OCHOBHbBI¢ 3aKOHBI €CTECTBO3HAHHUN, COBPEMECHHbLIC S3bIKH

nporpaMmMmpoOBaHus U MIPOrpaMMHO€ 06ecneqelme; OnepanHOHHBbIE CUCTEMBI M C€TEBbIE TCXHOJIOI'MH.

ITIK-3.1. 3HaeT OCHOBHBIE METOIbI PEIICHHUS
MPUKJIAJHBIX 33124, COBPEMEHHBIE METO/IbI
WH(OPMAIMOHHBIX TEXHOJIOTHH.

3HaeT OCHOBHbIE METOIBl pEIIeHHS [NPUKIAJHBIX  3a7ad,
COBpEMEHHBIE METOJbl MH()OPMAIIMOHHBIX TEXHOJOTHH B 00JacTH
cnemudukanuu ¥ BepudHUKauuMK nporpamMm MeronoM Model
Checking

[1K-3.2. YMmeeT KoppeKkTHO 0(OpPMUTH
pe3yJbTaThl HAY4YHOTO TPY/ia B COOTBETCTBUH C
COBPEMEHHBIMHU TPEOOBaHUSIMH.

IIK-3.2. YMeeT KOppeKTHO OPOPMHUTH Pe3yJIbTAThl HAYYHOTO TPyIa
B COOTBETCTBHHU C COBPEMEHHBIMH TPEOOBaHUSIMHU B 001aCTH
crienuduKany 1 BepuprKanuy nporpamMmm Meto oM Model

Checking
IK-3.3. meeT npakTU4eCKUI OIBIT IIK-3.3. HMmeer mnpakTU4ecKHid ONBIT HCIONB30BAaHUS CETU
HCIOJb30BaHus cetu MHTepHeT, Wnreprer, AHHOTHPOBAHUS, pedepupoBanus,

AQHHOTHPOBaHUSA, peepUPOBAHUS,
6ubnuorpaduaeckoro pa3bICKaHUS 1 OIIHCAHMS,
OIIBIT PabOTHI C HAYYHBIMH HCTOYHHKAMH.

Ooubnmrorpapuyeckoro pa3bICKaHUS M OMHCAHHSI, OIBIT PaOOTHI C
HayYHBIMH  HMCTOYHMKaMH B  00JacTd  crenupuKauud |
Bepudukanuu nporpamm merogom Model Checking

K-6. CniocoGeH MpoeKTHPOBATH pacnpeaeieHHbIe HHPOPMALHOHHbIE CHCTEMBI, HX KOMIIOHEHTHI H MPOTOKOJIbI
UX B3aHMOJIeliCTBHUS, cOONMPaTh, 00PadaThIBaTh H MHTEPNPETHPOBATH IKCIIEPHMEHTAIbHbIE TJaHHbIE,
Heo0XoAMMBblIe /15 IPOEKTHOH U MPOU3BOCTBEHHO-TEXHOJIOTHYeCKOii 1esiTeJIbHOCTH; coco0eH K pa3padoTke
HOBBIX AJITOPUTMHYECKHX, METOAMYECKHX U TEXHOJOTHYECKUX pellleHnii B KOHKPeTHOIi cdepe

npodeccHoOHANBHOI 1eATeJbHOCTH.

I1IK-6.1. 3HaeT OCHOBBI IPOEKTUPOBAHUS U
9JIEMEHTBI APXUTEKTYPHBIX PELICHHI
NH(POPMAMOHHBIX CHCTEM.

3HaeT OCHOBBI TMPOCKTUPOBAHHS W DJIEMEHTHI aPXUTEKTYPHBIX
penieHuit MHPOPMALMOHHBIX CHUCTEM, CIIOCOOBI HMHTEPIPETAIHU
SKCICPUMCHTAIBHBIX JaHHBIX B OOJNACTH CHICHU(PHUKAINKA U
Bepudukanuu nporpamm meronom Model Checking

IIK-6.2. YMeeT npUMEHATh B IPAKTHUECKOH
JIeSITEIEHOCTH NPO(eCCHOHANIBHBIE CTaHAaPTHI B
obmacti HHOOPMAIIMOHHBIX TEXHOJIOTHH.

Ymeer TIPUMEHSTH B MPaKTHYECKOH JIeSITENIEHOCTH
NpodecCHOHANbHBIE CTAaHAAPTHl B 00JacTH HMH(MOPMAIMOHHBIX
TEXHOJIOTUH, yMeeT pa3padaThiBaTh HOBBIE aNTOPUTMHYECKUE
pemieHus B 00NacTH crenu(UKauy W BEPUPHUKANUU IPOTPAMM
metogoM Model Checking

[IK-6.3. imeeT npaKTUIECKUN OBIT
COCTaBJICHHUS TEXHMYECKOTO 33/1aHus Ha
pa3paboTky HHOOPMAIIMOHHOIN CHCTEMEI.

Hmeer npakTUYECKHiA OMBIT COCTABICHHS TEXHUIECKOTO 3a/IaHus HA
pa3paboTky HH(GOPMAIOHHOW CUCTEMBI B 00JaCTH crieliu(uKaium
u Bepudukarmu nporpamMm metogom Model Checking

IK-7. CnocoGeH ycTaHaBJIHBaTh, aIMHHUCTPHPOBATh MPOrpPaMMHBIE CHCTEMBI; Peaju30BhIBATH TeXHHYECKOE
CONPOBOKACHHS] MHQOPMAIMOHHBIX CHCTeM; HHTErpHpPOBaTh WH(OPMALMOHHBIE CHCTEMbI C HCHOJIb3yeMbIMH

alnmapaTHo- NporpaMMHbIMHA KOMILJIEKCAMM.

[IK-7.1. 3Haer MeTOAWKY YCTaHOBKH U
aJIMUHHUCTPUPOBAHMS MPOTPAaMMHBIX CHUCTEM H
METOIUKH HWHTCTPUPOBAHUSI C CHCTEMBI C
UCTIONIB3YEMBIMH  ANNapaTHO- MPOrPaMMHBIMHU
KOMILIEKCaMH.

3HaeT METOOWKHA WMHTErPUPOBAHMA C HCIONB3yEMBIMH alllapaTHO-
OPOTPAMMHBIMHM ~ KOMIUIEKCAMH Ui pelieHus B 00JjacTu
cnenuukamd  u Bepudukamuu nporpamm  meromom  Model
Checking

IIK-7.2. VYmMeer peanu3oBbIBaTh TEXHUYECKOE
COMPOBOXKICHHE HH(POPMAITMOHHBIX CUCTEM.

Ymeer peann3oBbIBATh TEeXHUYECKOEe COTPOBOXKICHHE
UHDOPMAIIMOHHBIX CHCTEM U peIIeHHs 3a7ad B  00JacTu
cneuudukanuu ¥ BepuduKauuu nporpamm meronoM  Model
Checking




KOH U HAUMCHOBAHUC I/IHI[I/IKaTopa*

Pe3ynbraThl 00y4YeHUs 10 AUCIUILIHHE

(3Haem, ymeem, e1adeem (HAGbIKU U/UU ONbIM OesIMeTbHOCIU))

I1K-7.3.

CHUCTEM

IIPOTrpaMMHBIX KOMIIJICKCOB.

HNmeer MIPaKTUYECKUI OMBIT | pa3paboTKH
pa3paboTKH  MHTETpalud HH(OOPMAIMOHHBIX

HUHTETpanun

HCIIOJIB30BAHUEM  allllapaTHO-

nH(POPMAINOHHBIX cHCTEM

MPOTPAMMHBIX  KOMIUIEKCOB  JIJIst
C  WCIONb30BAaHMEM  allapaTHO- | peuleHus 3agad B o0JacTH creuupukanuu W BepUpUKamu
nporpamm MetoaoM Model Checking..

Coaep:kanue U CTPYKTYpa TUCHUILTHHBI (MOLYJIst)
Pacnipenenenue BugoB yueOHOM pabOThl U UX TPYJIOEMKOCTH 0 pa3zesiaM

AUCIHUITIINHBI.
KonugecTBo yacoB
Ne AyputopHas Breayuro
HaumenoBanue pasnenon pHas
paznena Bcero pabota
pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
MojenupoBaHUe PEaKTUBHBIX CUCTEM
1. 33 4 2 27
Jlornyeckas crienuuKanys peakTHBHBIX
2. CHCTEM 35 4 4 27
TeMmopanbHbIe JTOTHKH
3. 25 4 4 17
MopenbHas mpoBepKa
4. 12,8 2 2 8,8
CuMBoOITbHAS Bepr(DHUKAITUS MOJIEIICH
5. 18 2 2 14
IIporpamMMHBIi HHCTPYMEHTApHUH JIs
MOJIENILHON MPOBEPKH 20
6. povep 2 4 14
HUTOT'O no pazaenam IuCHUATIITAHBI 143,8 18 18 107,8
KonTpousb camocrositenbHol padotsl (KCP)
[Ipomexxyrounas arrectauus (UKP) 0,2
IToaroToBKa K TEKYIEMY KOHTPOJTIO
O06mr1ast TPyT0EMKOCTh IO TUCITUILIHHE 144

KypcoBbie padoThI: He IpeycMOTPEeHbI

(I)opMa NMPOBEACHUA aTTECTAIIUHA IO JUCHUIIJIUMHE: 3a4Y€T

Astop: A.H. TToneraiikuH, KaHJ1. TEXH. HAYK




