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AHHOTANMA

Kypc mpezncrasnsier coboii BBeieHHE B METOAbI BepH(UKALMK MTporpaMMHOro odecrieuenusi. Llens kypca —
MO3HAKOMHTH ¢ TipeameroM Bepudukammu 10, nmpeacTaBuTh MUPOKYIO MAIUTPY CYIIECTBYIOIIMX METOIOB U
HIOJIXO/IOB, @ TAK)KE OCBETUTDH IPEUMYILECTBA U OrPaHMYCHHS, IPUCYILHE MeToaM Bepudukamuu. B pamkax
Kypca pacCMaTpUBAIOTCS METO/ABI CTAaTHYECKOTO aHaJIHM3a MpOrpamMM, METOAbI MpoBEepKH Mozeiel (model
checking), meronpl JAMHAMUYECKOTO aHalW3a NPOTPaMM U pasjMyHbIe BapUAHTHl (QYHKIMOHAIBHOTO
TECTHPOBAHHSI.

1. leau u 3apauun

eap AUCUMNIMHBI
- IIO3HAKOMUTH CTYACHTOB C 0a30BBIMU IPUHIIAIIAMA U MeTOAaMu (POpMaITbHOM BepuduKarum.

- chopMHUpOBaTh Yy CTYICHTOB HAaBBIKM HEOOXOOUMBIEC [UISI MPAKTUYECKOTO HCIIOJIb30BAHUS
paccMOTpPEHHbBIX METO/OB.

3agauu AUCHUILIHHBI

- oObsicHeHUe ponu (GopManbHOH BepH(UKAIMU A TOCTPOCHUS KOPPEKTHBIX M HAJCIKHBIX
nporpamm, hopMrpoBaHue 0a30BBIX 3HAHUI B ATOW 00JIaCTH;

- oOydeHue CTYZEHTOB MeronaMm (opMalibHOW chiequ(HUKanuy Mmporpamm (mpeln- ¥ IMOCTYCIOBUS,
TEMIIOpaJIbHBIE YTBEP)KICHMUS);

- oOydeHHe CTyJIEHTOB MeTojiaM (hopManu3anuu MmoBeaeHus mporpaMM (dopmanuzanus CEMaHTHKA
SI3BIKOB IIPOTPAMMHUPOBAHUS, UCTIONIL30BaHNE (DOPMaTBHBIX MOJICIICH );

- oOyueHue CTyIeHTOB MeToaaM (opManbHON BepuHUKALMKU NporpaMM (IeAyKTUBHAs BepHUpHUKaLs
IporpamMMm, IpOBEpKa MOAEIEH).

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESATENBHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-3 CriocobGeH opraHn30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo JUI JOCTHKECHUS TOCTABICHHOMN
e

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarhl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JEHCTBUI

VYK-3.4 CnocobeH T1uilaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOPYYECHHS YieHaM KOMaH/Ibl,
OpraHU30BBIBATH O0CYKICHUE PA3HBIX HJICH U MHEHHH

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIeI0BaHUI

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00NacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluH; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH




LIPOBOAMTD 110 HAYYHbIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBAHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOMH
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

YMETb:

MECTO M poJib (GOpMaIbHON BepH(HUKALMH B ITPOLIECCE TOCTPOCHHUSI KOPPEKTHBIX IIPOIPaMM;
METOBI (POPMaIILHOH crielu(UKAIMY 1 BepUPUKALNHT ITPOTPAMM;
COBpEMEHHBIE Cpe/ICTBA (POPMATBHON BeprU(HKAIINN TPOTPaAMM;
CBSI3b METOJZIOB (hOpMaJbHOM BepH(PUKAIIMH C METOJAMH CMEKHBIX JUCIUIUIMH: MaTeMaTH4eCKOU

JIOTMKU, JUCKPETHON MaTEMaTUKH, IPOTPaMMHON HHKEHEPUU.

BJIAJIETh:

OIUCBHIBATH YCIIOBUS KOPPEKTHOCTH IIPOTpaMM B (hopMe Ipesi- U MOCTYCIOBUH;
AQHAJIMTUYECKH JOKa3bIBaTh KOPPEKTHOCTH POTPaMM;

CTpoUTh (hopMaIbHBIE MOAETH KOMITBIOTEPHBIX CHCTEM;

OIKCHIBATH CBOMCTBA PEarupyroOInuX CUCTEM B Bue (HOPMYI TEMIIOPAIBLHON JIOTUKH;
IPUMEHATh HHCTPYMEHTAJIbHBIE CpeCcTBa (popManbHOI BepuduKauu.

HaBbIKAMH aHAJIMTHYECKON BepU(UKALIUH IIPOTPaMM;
HaBbIKAMHU MCIIOJIb30BaHUS CPEICTB JeTYKTUBHOI Bepu(UKAIUU IPOrpaMM;
HaBBIKaMU MCIIOJIb30BAaHUS CPENCTB IPOBEPKU MOJEIIEH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (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 JluHamMu4ecKkuil aHaJInu3 MPOTrpaMM. 5 5 12
2 Mogenu nporpaMMHBIX CHCTEM. 5 5 13
3 Craanaptel )xu3HeHHOTO0 1uKIa [10. 5 5 12
4 Crarnyeckuil aHaIu3 MPOrpamm. 5 5 12
5 TCCTI/Ip?BaHI/Ie C  HCIOJb30BaHHUEM 5 5 13
MozeTeH.
6 TectupoBanue. 5 5 13
7 JenykruBHas BepupUKaILUs POTPaMM. 7 8 18
8 [MpuHIIMTIBL hopManbHON BepUdUKAITUH. 7 8 19
9 ITposepka moneneit (model checking). 8 6 19
10 CBsi3p MeXIy PpasHbIMH  METOJaMHU 3 3 19
BepudUKaLuy.
Hroro yacos 60 60 150
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

270 yac., 6 3au.ej.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. luHamMu4ecKuil aHaJIU3 IPOTrpamMM.

MeTozabl KOHTPOIIS MOTOKA YHpaBJIeHHs B OMHApHBIX HCIOIHUMBIX (aiiinax. OOHapyXeHHe yTedek
namsTH. BeisiBIeHHE OIINOOK CHHXPOHU3ALIH.

Mertonel, ocHOBaHHbIE Ha paspemieHun orpannyenuii. DART, Avalanche.
2. Mogenu nporpaMMHBIX CHCTEM.

BBCI[GHI/IG B MOJACIMPOBAHUC ITPOTrpaMM. I/ICTOpI/Iﬂ BOIIpOCa.

Ucnonuumele Mognenu. KoHeuyHble aBTOMarbl, paclIMpeHHbIE KOHEYHbIE aBTOMAThl. JluarpaMMel
cocrosauii UML. Henerepmunusm. IlocnenoBarenbHas U mapajuienbHas komno3uiuu. [Ipobiema
B3pbIBA YKCJIA COCTOSHUM.

Beenenue B ceru Iletpu.

Jlormueckne monenu. Tpoiikn Xopa. Akcruomarndeckue Moneiu. TeMmnopanbHbie J0ruku. OopMyIsl
coctossHu# 1 dopmyisl iocnenoBarenbHocTer. Jloruku LTL, CTL, CTL*. UaTepnperanus Gopmyin
Ha MOAETISIX.

AnrebOpandeckue Mozenu. AlreOpsl TEPMOB, SKBUBAJIGHTHOCTH TepMOB. [lepenicriBanue.
3. Crangaptsl )xu3HeHHOTO 1ukia [10.

bazoBbie moHsATHS O KauecTBe mporpammHoro obecneyeHus. CTaHgapThl MPOLECCOB JKU3HEHHOTO
IIUKJIA IPOrpaMMHOT0 obecniedeHus. Mecto BepuHUKaluy B )KU3HEHHOM IHKIIC.

Cranpaptel 1 Mozenu >kuzHeHHoro mukma: 1ISO 9000, ISO/IEC 12207, CMM, DO 178, Orange
Book, Common Criteria.

Hpe)_ICTaBJ'IeHI/IC O MCETOAax BepI/Iq)I/IKaLII/II/I I[1O. Cssa3u MCXKIY HHCHGKHHGﬁ, TCCTUPOBAHUCM,
MOACIMPOBAHUEM, CTATUICCKHUM aHAJIU30M,

PeBbio koma. Opranusanus rnporecca peBbio, cOOp pe3yabTaToB, OLEHKA Pe3yIbTaToB.
4. Crarnyeckuii aHaJIu3 IPOrPaMM.

IIpencraBnenne o crarudyeckoM aHanuze. CraTuueckass M JAMHAMUYECKas CEMaHTHKa s3bIKa
MIPOrpaMMHpPOBaHUs. ba3oBbIi cTaTUYECKUI aHAJIA3 HA 3TANe KOMIWIALHH.

Mertonsl cTarndeckoro anaiusza. AOctpaktHas uHTepnperauus. [loctpoenue u ananus rpada moroxa
YIpaBJICHUS.

[IpoBepka na wMmozpemsx. Popmanuzanust TpeOOBaHUI CpEACTBAMH TEMIOPAIBHOW JIOTHKH.
Bepudukanus ¢opMyn Ha aBTOMaTHOW MOJENM NTpOTpamMMbl WM anroput™ma. [locTpoeHue
KOHTPIIPUMEPOB.

Jloka3aresnbCTBO KOppeKTHOCTH. KoHTpakTHBIE crenudukanuu Kak Teopembl. JloKa3aTelbCTBO
TEOpEM Ha OCHOBE Kofa mporpaMmsbl. JlokasarenbcTBO HHTErpajbHbIX cBOMCTB IO Ha ocHOBe
KOHTPAKTOB OTZAEJIbHBIX KOMIIOHEHTOB.

5. TectupoBaHue ¢ UCIIONB30BAHUEM MOZEIICH.

Buner moneneit, npuroansle uist TecTUpoBaHus. [IpumeHeHne Mmojeneil B TeCTHpOBaHME. 3ajada
W3BJICYCHHSI TECTOB. 3ajiada MOCTPOCHUS opaKyna. Kpurepur NOKpHITHS, OCHOBAHHBIE HA MOJIEIISX.
Texunonoruss UniTESK. KonTpaktabie cienudukanyy, npea- U NoCTycaoBUsA. [ eHepanusi TeCTOBbIX
[10CJIEI0BATEIbHOCTEN U3 YACTUYHO 3a/1aHHBIX aBTOMAaTOB TECTOB.

6. TectupoBanue.

3amaun TectupoBanusd. Kiaccudukanus TECTUPOBAaHUS O pa3Mepy IIEJIEBBIX CHUCTEM: MOIYJIBHOE,
KOMITOHEHTHO€, CHCTEMHOE€, HMHTErpaldoHHOe. MecTo TecTHpOoBaHHS B MpoOlEccax >KU3HEHHOTO
LUKJIA.



CranpapThl Ha POLECCH TeCTHpoBaHus. [lnaHupoBaHKne TeCTUPOBaHUs, pa3paboTKa TECTOB, OLIEHKA
pe3ynbraroB. TecToBble NMOKpHITUS. [IOKpBITHS 1O KOAmy, BETBIEHMSAM, IPOCTPAHCTBAM BXOAHBIX
[1apameTpOB.

Mertononorus tectupoBanus XxUnit. Beenenue B Junit. Pazpa®otka Ha ocHOBe TecToB. TecTupoBanue
ACHHXPOHHBIX CUCTEM M 00paTHBIX MHTEp(EcoB. 3arTymKy.

KoMmnionenTHOe TecTupoBanue. 3a/jaud UHTEIPallMOHHOIO U CUCTEMHOIO TECTUPOBAHUS.

Cemecrtp: 3 (OceHnwii)
7. JlenykTuBHas BepUUKAIHS IPOTPaMM.

OCHOBHBIE TOHATHS JEIyKTUBHOTO aHAlW3a HporpaMM. AKCHOMBI M TpaBHia BbIBOAA (TPOHKH
Xoapa). [lonsiTue aHHOTHPOBaHHOM NporpamMMbl. Bepudukanus Kak MOUCK 10Ka3aTelbCTBa.
[Ipobnema WHAYKUMU NpU BBIBOJE CBOWCTB LMKIOB. HEBBHIBOAMMOCTH CBOMCTB LHMKIA M3 €ro
cTpykTypsbl. IlonsTre nuBapuanTta nukia. [lpumeps! u 3aganus.

Unctpymentsl nenyktuBHOM Bepudukanuu nporpamm. A3sik ACSL (ANSI C Specification
Language). [lnardpopmer Frama-C s crarndeckoro ananmza C-mporpamm. [lmarun Jessie s
nenyKTuBHOTO aHanu3a C-nporpamm (rutatgopma Why). [pumepst u 3ananust.

Merton UHIYKTUBHBIX yTBepkaeHud Dnoiina. CHHTaKCHUC U CeMaHTHKa OJIOK-CXEM.

Jloka3aTenbCTBO  YACTHYHOW  KOPPEKTHOCTH  Onok-cxeM. Touku ceueHus. MHIOyKTHBHBIE
yTBepkAeHus. YenoBus Bepupukanuu. [Ipumeps! u 3aganus.

Merton ¢ynnupoBaHHbIXx MHOXecTB Dnoiina. Jloka3aTenbCTBO MOJHOW KOPPEKTHOCTH OJIOK-CXEM.
Onenounsie GyHKUIMHU. YCIOBHS 3aBepInMOCTH. [Ipumepsl 1 3aganus.

Bepudukauns nocnenoBarenbHbIX IPOrpaMM Ha sI3bIKax MporpamMmmupoBanus. [Ipumeps! u 3aganus.

ABTOMaTH3aIUs JIeMyKTUBHOTO aHanu3a nporpamM. CHHTE3 HHBAapUAHTOB LUKIOB. [eHepamus
YCIIOBHUI BepUPUKAIIHH.

JenyktuBHas BepupUKays napauienbHbelX nporpamm. CemaHnTHKa yepenoBannii. CrpaBeyinBOCTh
TUTAHUPOBIIMKA.

8. IlpuHnumns! popManbHOI BepUPHUKALINH.

Obmas cxema GopmanbHOi Bepudukanuu. @opmanbHas cneundukanus tpedoBanuii. DopmanbHas
Mozeib noseneHus. COOTBETCTBHE MOBEJCHUS TPEOOBAHMSM.

[Mpumepst Meton0B (dopmanbHol Bepudukanuu. JlenykruHas Bepudukanus. [IpoBepka mozaeneii.
[IpoBepka SKBUBaJICHTHOCTH.

dopmanuzanus yciaoBud KoppektHocTd. [lpen- u moctycnoBust (MPOrpaMMHBIA  KOHTPAKT).
YactuuyHast KOppeKTHOCTb. [10aHas KOPPEKTHOCTD.

dopmanuszanys CEMaHTUKHU S3bIKOB IIPOTpaMMHUPOBAHUSL.

OnepanroHHas CEMaHTHKA.

AxcuoMmaruyeckasl CEMaHTHKA.

Meron n0Ka3aTreabHOro NporpaMMupoBaHus [JJelKCTpsl.

9. Ilposepka mozeneit (model checking).

CHHTaKCHC U CEMaHTHKA TEMIIOPAIbHOM JToruky uHerHoro Bpemenu (LTL). OcHoBHBIE TOXKAECTBA.
BripaxxeHne cBOHCTB peakTHBHBIX cucTeM B jtoruke LTL. CpolicTBa 6e3omacHoctH (safety), )KHBOCTH
(liveness), cnpaBeanuBoctu (fairness). [Ipumeps! u 3aganus.

UnctpymenTs! npoBepku Mozpeneil. S3bik Promela (Process/Protocol Meta Language). UncTpymeHT
nipoBepku Moneseit SPIN. [Ipumeps! u 3aganus.

Beenenne B metox mpoBepku Mozenei qis jmormku LTL. MogaenupoBaHHe pEeakTHUBHBIX CHCTEM
cTpykrypamu Kpunke. MHoxecTBO nomycTuMbix Tpaekropuidl. KonTponbubiii aBromar. [IpoBepka
BbIOIHUMOCTH (opMmyiibl. [Ipumeps! u 3aganus.

TeopeTuko-aBTOMaTHBI MNOAX0A K mpoBepke Monened anga joruku LTL. Apromarsl broxu.
[Moctpoenne aBromara broxu st crpykrypsl Kpunke. [loctpoenne aBromara broxu juist popmynst
LTL. IlocTtpoeHne CHHXpPOHHOM KOMIO3UIMM aBToMaroB broxu. IIpoBepka mIyCTOTHI 3BIKA,
JloyckaeMoro aBroMarom broxu. IIpumeps 1 3amaqu.



10. CBs13b MEXy Pa3HBIMA METOIaMHU BepUDUKAIIH.

TectupoBanue nporpamM (METOABI YEPHOTO M Oenoro simmka). TecTUpoBaHHWE Ha OCHOBE MOJIEIICH.
HenyxruBHas Bepudukanus. [IpoBepka Monenei.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOXMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe ob6opynoBaHue Uisl JIEKIUKA U MPAKTHUECKUX 3aHATUN: KOMIBIOTED U MYIBTUMEIUIHOE
o0opynoBaHue (MMPOEKTOp, 3BYKOBasi CUCTEMA).
Heo0xonnmoe nporpammHoe obecniedenre: nporpaMMHslii naket Frama-C, nmporpaMmHbIid akeT Spin.
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cucrteM. BXB-ITerepOypr, 2010.

8. B.B. Jlumaes. CucreMHO€ MPOESKTUPOBAHKE CIOXKHBIX POTPAMMHBIX CPEICTB s
nH(pOpMaIMOHHBIX cucTeM. M3nanue Bropoe. // Cepus "Ynpapnenne kauectBoM'. - M: CUHTET,
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9. B.B. Jlunaes. KauectBo nporpammusix cpeacts. - M: Snyc-K, 2002. 400 c.

10. B.B. Jlunaes. BriGop 1 o1leHMBaHNE XapaKTEePUCTHK Ka4eCcTBa MPOrPaMMHBIX CPEACTB. MeToabl 1
cranaaptsl. - M.:CUHTET, 2001.-228 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Heo0xonnmoe nporpammHoe obecriedenre: nporpaMMHuslii naket Frama-C, nmporpaMmHbIii akeT Spin.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heo0xonnmoe nporpamMmmHoe o0ecriedeHre: mporpaMMHsii aket Frama-C, mporpaMMHBId TakeT Spin.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemnoe ocBoeHne Kypca «Bepudukanns nporpaMMHoro odecnedeHus» TpedyeT caMoCTOsSTeNbHON
paboTsl cTyaeHTa. B mporpaMme Kypca mpuBeieHO MHHHMAIbHO HEOOXOAMMOE BpeMs A paboThl
CTYZIEHTa HaJ TEMO.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKIIUH, Y4eOHO! 1 HaydyHOU TUTepaType);
— peleHue 3aa4, MPeIaraéMpIX CTyJCHTaM Ha JICKIUAX U MPAKTHICCKUX 3aHATHIX;

— TIOAITOTOBKY K KOHTPOJLHBIM, CAMOCTOATEIHLHBIM PaboTaM U TeCTaM.

PyKkoBOACTBO M KOHTpPONIb 32 CaMOCTOSITENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3yNbTare
aHallu3a WTOrOB CaMOCTOSITENIbHBIX pabOT M TECTOB, a TaKke C IOMOIIbI0 HHAWBUAYAIbHBIX
KOHCYJIbTaluH.

ITokazarenem BiIaeHUs MaTepHaIOM CITy’)KHT YMEHHE PEIIATh MPUKIAIHBIE 3a1a49H, BOSHUKAIOIINE ITPU
BeimonHenun HUP. Jlns dopmupoBanus yMeHHsI TPUMEHSTh TEOPETUYCCKUE 3HAHUS HA TPAKTHKE
CTYACHTY HeOOXOAMMO pelIaTh KaK MOXKHO OOJbIIe 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa CUCTEMHOTO MPOrPaMMHUPOBAHUS

Kypc: 2

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

PaspaGorunkm:

A.C. KamkuH, Kaua. (u3.-MaT. HayK
H.B. ITakynuH, kaHaAuaaT HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH

pa60T0ﬁ KOMaHbI, BBIpa6aTI>IBa$I KOMaHIHYIO
CTpaTeruIo AJisd JOCTHKCHUA MOCTaBJICHHOM
OcIn

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBbHOU u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKIIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOpYYECHHUS YieHaM KOMaH/Ibl,
OPraHW30BBIBATH 00CYKICHUE PA3HBIX HJICH 1 MHEHHH

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIeI0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIEHHbIE BOIIPOCHI 10 TEME HAy4HOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMBIT Y4acTHsl B Hay4HBIX
CTyA€HYECKUX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTalluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

[IK-1.2 VYMmeer pemars Hay4yHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHONW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OObeKTa HAyYHOU U
npo¢ecCHOHANBHON eI TeNbHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AnCHMIUIMHBL « Bepuukanus nporpaMMHOTo obecreyeHuns » 00yJaromuics J0KeH:

3HATb:

MECTO H poJib (GOpMaIbHON BepH(HUKALMH B ITPOLIECCE TOCTPOCHHUSI KOPPEKTHBIX IIPOrPaMM;
METOBI (POPMAIILHOH crielu(UKAIMY 1 BepUPUKALUHT ITPOTPAMM;
COBpEMEHHBIE CpeJICTBA (DOPMATBHON BepU(HKAIINN TPOTPaMM;

- CBA3b METONOB (OopMalbHOU BepU(PHUKALMKA C METOJAMH CMEXHBIX JUCHUILUIMH: MareMaTH4ecKoi
JIOTMKU, JUCKPETHON MaTEMaTUKH, IPOTPaMMHON HHKEHEPUU.

yMeThb:

- ONMCHIBaTh YCJIOBUS KOPPEKTHOCTH IPOrpaMM B opMe Mpes- U MOCTYCIOBUil;

- AHATUTHYECKU JO0KA3bIBATh KOPPEKTHOCTH MPOTPaAMM;

- CTpOHTH (GOpPMaIbHBIE MOJEIN KOMIBIOTEPHBIX CUCTEM;

- OIMCBIBAaTh CBOMCTBA pEearnpyIOLINX CUCTEM B BUE (OPMYIT TEMIIOPATbHOM JIOTHKY;
- TPUMEHSTh HHCTPYMEHTAJIbHbIE CpeCTBa (hOpMaIbHON BepupUKaALINY.

BJA€Th:




- HaBBIKAMH aHAJUTUYECKON BepUpHUKALIMHA IPOTPaAMM;
- HaBBIKaMH HCIIOJIb30BAHUS CPEACTB AeAyKTUBHON BepHU(PUKAIIMH IPOTpamMM;
- HaBBIKaMU UCIOJIb30BaHUS CPEACTB MPOBEPKU MOJEIIEH.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k auddepenunpoanHomy 3auéry B 10 cemectpe:
1. ®opmanbHas Bepudukanus nporpamm. lIpen- u moct-ycnoBus. IloHsTHE yacTHYHOW W MOTHON
KOPPEKTHOCTH IIPOTPaMMBl.

2. OmepanyioHHasi CEMaHTHKA S3bIKa MporpaMMmupoBaHus. OmnucaHue OMEepaloOHHOW CEeMaHTHKHU
si3pika while.

3. AKcHOMaTHYeCcKash CEMaHTHKa s3bIKa mporpaMMupoBanus. OINUCaHUE aKCHOMATHUECKOU
ce-MaHTHUKH s3bIKa while.

4. Meroj [IeliKCcTphI TOCTPOCHHUST KOPPEKTHBIX Mporpamm. Crabeiiniee mpeaycioBUE U €T0 CBOMCTBA.

5. Axcuomarndeckasi cuctema Xoapa. [IpobGnemMa MHIyKIIMK NP BBIBOJE CBOMCTB IUKIIOB. [loHsTHE
MHBapHaHTa IAKJIA.

6. MeTtog WHIYKTUBHBIX yTBepxkaAcHMA moiina. JloKa3aTenbCTBO YAaCTUYHOM KOPPEKTHOCTH
OJ10K-cXeM.

7. Merox dyHaupoBaHHBIX MHOKeCTB Doiina. JlokazareabcTBa MOTHON KOPPEKTHOCTH OJIOK-CXEM.

8. ABroMmarm3amus JeIyKTUBHOHN Bepudukanuu nporpamMm. CHHTE3 HHBapUAHTOB IIMKJIOB. I eHepanus
YCIJIOBHUI BepUPHUKALINU.

9. ®opmanpHas cnenudurauus C-nporpamm Ha sizbike ACSL. O630p OCHOBHBIX BO3MOXKHOCTEH
s3pika ACSL u mutatdopmel Frama-C.

10. IlapamnmenspHble mnporpamMmbl. CeMaHTHKa aCHHXPOHHBIX dYeperoBaHuid. CrpaBeTMBOCTD
ianupoBuyka. Jlenykrusaas Bepudukanus anroputma [lerepcona.

Bonpocs! k auddepenunpoBanHomy 3auéty B 11 cemectpe:
1. Jloruka LTL. OcHOBHBIE TOXAecTBa. BeipaxkeHue CBONCTB pearupyomux cuctem B Joruke LTL.
CBoiicTBa 6€30MaCHOCTH, )KUBYYECTH, CIIPABEUINBOCTH.

2. Crpykrypsl Kpunke. IlpencraBnenue mporpaMm ¢ KOHEYHBIM YHCIOM COCTOSHHH CTPYKTypamu
Kpunxe. [Ipeacrapnenne napauienbHbIX IporpaMM cTpykrypamu Kpurke.

3. Tpaekropuu pearupyromux cUCTeM. ABTOMaTel broxm -perynspHbelie s3bIkH. IlocTpoeHne
CUHXPOHHOW KOMIIO3ULIUH aBTOMAaTOB broxu.

4. KoHTpONBHBIM aBTOMAT pearupyromiei cucreMbl. ABToMar bioxu Kak KOHTPOJBHBIN aBTOMAT.
[IpoBepka mycToTHI s3bIKa, JOITyCKAEMOTo aBToMaroM broxu.

5. Asromar broxu qys popmynsl LTL. Anroputm nocrpoenus asromara broxu s popmyiner LTL.

6. Teopernko-aBTOMaTHbIM NoAXoA K mposepke Monenu aist jgoruku LTL. OGmas cxema mpoBepku
BeIOTHUMOCTH (hopmyibl LTL Ha Mojienn cucTeMBI.

7. Omnwmcanue mMonenell KOMIBIOTEPHBIX CUCTEM Ha sizbike Promela. O030p OCHOBHBIX BO3MOKHOCTEH
s3pika Promela u nuactpymenra Spin.

8.Metox npoBepku Mozeneit ans goruku LTL.
9.MopaenupoBaHue peakTUBHBIX CUCTEM CTpyKTypamu Kpurke.
10.MHOX€ECTBO TOIMYCTUMBIX TPACKTOPHIA.

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Omenka omm4HO 8§ 0amwioB - BBICTaBISICTCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENbHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yHOBIETBOPUTENHHO 3 Oajuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HEYIOBICTBOPUTENBHO | Oajul - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET CHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnpoBeneHus uaudQepeHIMPOBaHHOTO 3ayeTa oOydarommecs MOTYT IIOJIb30BaThCs
NpOrpaMMOM JUCLHUILIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypOM, BBIYMCIUTEIBHON TEXHUKOW,
KOHCIIEKTaMH JICKIIHH.

HuddepeHpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aJIaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOCca, IPOBOIUMOIO B YCTHOH (hopme.



