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IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JIMTEPATYPbl, HEO0OX0AUMOM
JJISL OCBOCHUS JUCUMILIMHBI (MOXYJIS)

OcHoBHas IUTEpaTypa:

1. Ky3emuH, E. B., Bepuduxkamus moneneii mporpamm : yued. mocodbue s By3os / E. B.
Kyssmun ; moxa pen. B. A. Cokonosa, SApocnasis, Apl'Y, 2008, 174c

2. Ky3smuH, E. B., Bepudukamus mozaenei nporpamm [ DIeKTpOHHBIN pecypc] : yaed. mocodue
s By30B / E. B. Ky3emun ; mox pen. B. A. Cokonosa, SIpocnasis, SApl'Y, 2008, 174c

3. Cununpig, C. B., OCHOBBI pa3pabOTKH IPOrpaMMHOTO oOecrieueHus Ha mpumepe si3bika C
[Dnextponnstii pecypc] / C. B. Cuannbig, O. . XieiTuues. - 2-¢ u3n., ucnp., M.,
Hammonaneneiit Otkpeiteii YauBepcuter MHTYUT, 2016, 212¢

4. Ky3pmuH E.B. BBenenue B TeOpHIO BRIYUCIUTENBHBIX TPOLIECCOB B CTPYKTYP. — YueOHOe
nocobue, Spocnasnb, Apl'Y, 2006. — 140 c.

5. I'puc 1. Hayka nporpammupoBanus. — M.: Mup, 1984. — 416 c.

6. Kapnos 1O. I'. Model Checking. Bepudukarus napajuieibHbIX U pacpeIeICHHbIX
nporpaMMHubIx cuctem. — CII6.: BXB-Iletepoypr, 2010. — 560 c.

7. Knapk, D. M., Bepuduxkarms moneneit nporpamm : Model Checking : iep. ¢ anrit. / D. M.
Kunapk mit., O. I'pam6epr, . [lenen ; mox pen. P. Cmensuckoro, M., MITHMO, 2002, 416¢

JlonoHUTENIbHAS IATEPATYPA:

1. Cununein, C. B., Bepudukanus nporpaMmmuoro obecrnieueHus [DnekTpoHHbiid pecypc] : kypc/
C. B. Cunuupiy, H. YO. Hamotun, M., UaTepuer-YHuBepcuteT MHPOpMaMOHHBIX
Texnonoruii, 2007, 367¢C

2. Ky3pmum, E. B., CTpykTyprpOBaHHBIE CHCTEMBI IIEPEXOI0B : yuebd. mocobdue st By30B / E. B.
Ky3pmun, B. A. Coxonos, M., DUSMATIIUT, 2006, 174c

3. Kapmios 1O. I'. Teopus aBromatoB. — CII6.: [Tutep, 2003. — 208 c.

4. MaTtemaTtuueckas JOoruka B nporpamMmmupoBanuu: c6. ctateit 1980—1988 rr.: Ilep. ¢ anri. —
M.: Mup, 1991. — 408 c.

5. Munckuii M. Beraucnenust u atomatsl — M.: Mup, 1971. — 268 c.

6. Henmomusiuii B. A., Paxun M. O. Ilpuknagasie MeTo bl Bepudukanuu nporpamm — M.:
Panno u cBs3b, 1988. — 256 c.

7. Ilurepcon [Ix. Teopus cereit Ilerpu u mogenupoBanue cucreM. — M.: Mup, 1984. — 263 c.

8. Xoap Y. BzaumoeiicTByromue nocieaoBaTeNbHbIe poreccsl. — M.: Mup, 1989. — 264 c.

9. Xonkpodt ., MotBanu P., Yneman /I. BBenenue B Teoprto aBTOMaTOB, SI3bIKOB U
BeIuMcienuii. — M.: Bunbsamc, 2002. — 528 c.

Y4eOHO-MeTOAMUYECKOE  o0OeclevyeHHe  CAMOCTOSITEIbLHOWH  padoThI
o0yuarouuxcst o AUCHUIIHHE (MOAYJII0)

Jlnist caMoCTOsTeNNbHON paboThl 0COOEHHO PEKOMEH IYETCs HCII0NIb30BaTh YUEOHYIO INTEpaTypy.
Taxxe 11t mogdopa yueOHOU AUTEepaTypbl PEKOMEHIYETCsl UCIIOIb30BaTh IIIUPOKUIT CTIEKTP
UHTEPHET-PECYPCOB:

1. DnexTpoHHO-0MOMMOTEYHAs cucTeMa «Y HUBepcUTeTcKas Onbnuoreka online»
(www.biblioclub.ru ) - snekrponnas 6udaMOTEKa, OOCCIICUNBAIOIIas JOCTYI K HanOoJee
BOCTpEOOBAHHBIM MaTepUalaM-IIEPBOUCTOUYHUKAM, YU€OHON, HAYYHON U Xy/10°)KECTBEHHOMN
JUTEepaType BeAyIUX U3JaTeIbCTB (*perucTpanus B 2JIeKTPOHHON OUOIMOTEKe — TOJBKO B CETH
yauBepcureta. [locne perucrpannuu padboTa ¢ CUCTEMON BO3MOKHA C JIF00O0H TOUKH T0CTyIa B
Internet.).

2. Undpopmanmonnas cucrema "EamHoe OKHO JoCTyIa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/library).


http://www.biblioclub.ru/
http://window.edu.ru/library
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enwto cozmanms nHGOpMAIMOHHOK cucTeMbl "EquHOE OKHO J0CTYyIa K 00pa3oBaTeIbHBIM
pecypcam" (MC "Enunoe okxHO ") siBIIsieTcst o0ecnieueHrne cBOOOHOTO JOCTYIIA K
HMHTErpalbHOMY KaTajory 00pa3oBaTeIbHbIX HHTEPHET-PECYPCOB U K AJIEKTPOHHON OMOIHOTEKE
y4e0HO-METOJUIECKIX MAaTEPHUAIIOB JIJIsl 00IIero U mpoheCcCUOHATBLHOTO 00pa30BaHusl.
Nudopmannonnas cucrema "EnnHoe OKHO A0CTyIa K 00pa3oBaTelIbHBIM pecypcaM’ co3gaHa 1mo
3aka3y denepanbHOro areHTcTBa 1Mo oopazoBanuto B 2005-2008 rr. ['ooBHOI pa3paboTynk
npoekra - denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE yupexieHue ['ocyrapcTBEeHHBIH
HAYYHO-HMCCIIE0BATEIbCKHI HHCTUTYT HH(POPMAITMOHHBIX TEXHOJIOTUH U TEIEKOMMYHHUKAIIUN
(®IrAY 'HUU UTT "Uudopmuka') www.informika.ru.

NC "Eaunoe okHO" 00beAMHSACT B €AUHOE MH()OPMAIIHOHHOE TPOCTPAHCTBO AJIEKTPOHHBIE
pecypcsl CBOOOAHOTO AOCTYIA Ui BceX YpoBHEW oOpa3zoBanus B Poccuu. Paznensl 3Toit
CUCTEMBI:

- DriekTpoHHAast OMOIMOTEKa — SIBJSIETCS KpYIMHEHIIUM B poccuiickom cermeHTe MHTepHeTa
XPaHWINIIEM TTOJTHOTEKCTOBBIX BEPCUH YUCOHBIX, YIEOHO-METOJUYECKUX U HAYUHBIX
MaTepUajIoB ¢ OTKPBITHIM JocTynoM. bubnuoteka cogepxut 6onee 30 000 maTepuanos,
HMCTOYHUKAMHU KOTOPBIX SIBJISIFOTCS 00JIe€ TPEXCOT POCCUNCKUX BY30B U APYIHX
00pa30BaTeNbHBIX U HAYYHBIX yupexaeHuil. OCHOBY HaIlOJIHEHUs OMOIMOTEKH COCTABIISIOT
AJIEKTPOHHBIE BEPCUM YU€OHO-METOIMYECKUX MAaTEPUAJIOB, [TOATOTOBJICHHbIE B By3aX,
MPOIIEIINE PEIICH3NPOBAHNE U PEKOMEHIOBAaHHBIE K UCIIOJIh30BAHUIO COBETAMH (DaKyJIbTETOB,
y4e0HO-METONYECKUMHI KOMHCCUSMHU U APYTUMHU BY30BCKUMU CTPYKTypaMH,
OCYILIECTBIISIOLMMU KOHTPOJIb Y4€OHO-METOJUUECKON JEATENbHOCTH.

- MHTerpanbHbiil kKaTtajaor o0pa3oBaTelbHbIX HHTEPHET-PECYPCOB COJIEPKUT IIPE/ICTABICHHbIE B
CTaH/IaPTU30BaHHON (hopMe MeTaJaHHbIe BHELTHUX PECYPCOB, a TAKXKE COJIEPIKUT OMHCAHUS
MOJTHOTEKCTOBBIX MYOJIUKAIMI AIeKTpoHHOU Onbimorekn. OOumii 00beM KaTaiora peBbIIIaeT
56 000 meTaonucanuit (13 HUX okojo 25 000 - BHenIHME pecypcebl). PacuimpeHHbli Mouck B
"Karanore" ocyiiecTBiseTcs Mo Ha3BaHUIO, aBTOPY, aHHOTAIUH, KIFOUEBBIM CJIIOBAM C
BO3MOXXHOHW (UIBTpAIUE IO TeMaTUKe, IpeMEeTy, TUITy MaTepuasa, ypoBHIO 00pa3oBaHus U
ayJIUTOPHH.

- N36pannoe. B paznene npencraBieHbl Mo100pKH HAaMOOJIEE COIEP KATeNIbHBIX U MOJIE3HBIX, 110
MHEHHUIO PeaKIIMU, UHTEPHET-PECYPCOB JUIs 00IIEro U MPpodhecCHOHATBLHOr0 00pa30BaHMUsL.

- bubnuotexu By30B. Paznen comepkUt no00pKH CaliTOB By30BCKUX OMOIMOTEK, 3JIE€KTPOHHBIX
KaTaJIOroB OMOIMOTEK BY30B U MOJIHOTEKCTOBBIX JIEKTPOHHBIX OMOJIMOTEK BY30B.

Jlnist caMmocTosITeNnbHOTO oi00pa uTepaTypsl B 6ubauoreke Spl'yY pekomenayercs
HCIIOJIb30BATh:

1. JInunsrit kadbunet (http:/lib.uniyar.ac.ru/opac/bk_login.php) naet Bo3mM0OXHOCTE MOTyYeHHUS
on-line nocTyna K CUCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM PEXUME JIMTEPATyphl, IPOCMOTpa
Y KOIMPOBAHUS DJIEKTPOHHBIX BEPCHUI U3/IaHUN COTPYTHUKOB YHUBEpCcUTETa (yueb. U METO/I.
mocoOust, TeKCTHI JeKIui u T.1.) st paboTsl B «JImuHOM KaOuHETE» HEOOXOAUMO 3alTH Ha
caiitr Hayunoii 6ubnuorexu SApl'Y c moboit Touky, nmerolei 1octyn B Internet, B myHKT MEHIO
«DIIEKTPOHHBIN KaTalor»; MPONTH MPOLEeypy aBTOPHU3AIMH, BIOPaB BKIAJKY «ABTOpU3ALIH,
Y 3aII0JIHUTH TIPEICTABICHHBIE OISl HH()OPMAIIHH.

2. DnexTpoHHas OnOIMoTeKa yaeOHBIX MaTeprasioB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conepxut 6onee 2500 MOTHBIX TEKCTOB
y4eOHBIX U Y4eOHO-METOANUECKUX MaTepUaioB [0 OCHOBHBIM U3y4aeMbIM TUCIUIUIMHAM,
W3JIaHHBIX B yHUBEpcHUTeTe. JOCTYI B CETH YHUBEPCHUTETA, JINOO IO JIOTHHY/TIapOITIo.

3. DnekTpoHHas kKapToTeka «KHUroo0ecne4eHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHbIii (OHT HAyUHOM
6ubmnorexu SApl'Y, npenoctapiseT onepaTuBHYIO HH(YOPMALIMIO O COCTOSIHUM
KHUTOOOECTICUeHHOCTH AUCIUILIINH OCHOBHOW U IOMOJTHUTEILHON TUTEPaTypOid, a TaKXKe ITUKIIa
JTUCHUILIMH U cTienranbHOCTe. DileKTpoHHAast KapToTeka «KHUrooOecreueHHOCTh) I0CTYITHA B
CeTH yHUBepcuTeTa U uepe3 JInuHblii KaOuHeT.


http://www.informika.ru/
http://window.edu.ru/library
http://window.edu.ru/catalog
http://window.edu.ru/unilib
http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
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Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS IUCIHUIUIMHBI (MO1YJIs1), BKJIIOYAS
nepevyeHb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

1. SMV. Symbolic Model Verifier. Carnegie Mellon University..
http://www.cs.cmu.edu/~modelcheck/smv.html

2. SPIN. http://spinroot.com/spin/whatispin.html
3. UPPAAL. http://www.uppaal.com

HepequL I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIMOJIB3YEMBIX  IIPH
H3YYCHNH TUCIHUIINHDBI, BRKJIIOYasi IporpaMmMHoO¢ o0ecrneyeHue

B mporecce ocymiecTBieHs1 00pa3oBaTEIBHOTO MPOIECCa UCTIONIb3YIOTCS:
— 17151 pOpMUPOBaHUS TEKCTOB MAaTEPUAIIOB IS TPOMEKYTOYHOM U TEKYIIeH aTTeCTalluy —
nporpamMmbl Microsoft Office, m3narensckas cucrema LaTex;
— U1 IoucKa yueOHoM muTepaTypsl 6ubnuoteku Spl'yY — ABromatusupoBaHHas
oubmmoreunas nadopmanuonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");
— cB0OOIHO pacIpocTpaHseMble 17 yueOHbIX 1eneit cpeactra Bepudukanuu SPIN, SMV u
Uppaal.

Y4yeOHO-MeTOoAMYEeCKHE YKA3aHUS U PEKOMEHIallu U
K M3yYEeHHMIO T€M JIEKIMOHHBIX U MPAKTHYECKUX 3aAHATHI, CAMOCTOATEILHOM
padoTe CTyIEeHTOB

Conepxanue TUCIUTIAHBI

JleTyKTUBHBIN aHAJIN3 KOPPEKTHOCTH IIPOrpaMM Ha MPHMEPE «IIPOCTOrO» A3bIKA IPOTPaMMHUPOBAHUS.
Crermdukanus mporpaMm ¢ MOMOIIBIO TIPeA- U MOCTYCIOBUH. Jloka3aTenbCcTBO KOPPEKTHOCTH MIPOTPaMM
OTHOCHTENBHO clienn(UKalny, HHBAPUAHTOB M OrpaHnunBaromer Gpynkunu. [loctpoeHne HHBapHaHTOB 1
OTPaHUYMBAIOIINX (YHKIHH.

[TocTpoenne Moenelt mapaieNbHBIX U PACTIPEICIEHHBIX CHCTEM .ACHHXPOHHBIE U CHHXPOHHBIE IPOIIECCHI.
B3aumoneiicTBue npoueccos.

Crpykrypa Kpunke. MeTo 1 npoBepKy MOJEINH.

Bepudukanus moaenei 1 Teopust aBToMaToB. ABTOMAaThl Haa OeckoHeuHbIMH ciioBamu. CTpykTypa Kpnnke kak
aBToMmat broxu. TemnopansHas noruka juHeHoro Bpemenn LTL. @opmyna LTL xak 060011eHHBINH aBTOMAT
broxu. Penyxkims apromara broxu st popmynsr LTL. Tlepeceuenue s3bikoB cTpykTypbl Kpunke u aBromara broxu.
IIpoBepka nmyctoTsl aBTOMara broxu. IIpoBepka Mozienu «Ha JeTy».

Bepuduxamms moaeneit nus oruku CTL. Temnopanbnas noruka CTL. Bepuduxamust moneneit ais CTL.
Bepudukanus Mmoaeneit u HeroABKHbIE TOUKH. CUMBOJIbHAs Bepudukaiys moaemnei pist CTL.

JBonunsie auarpammsl pemenuil. {narpammer ROBDD. Toctpoenne u manumyssius ROBDD.

Teopus BpeMeHHBIX aBTOMaTOB. BpemenHsle aBTomats! broxu n Mromiepa. MoaenupoBanue, ciennuKaus u
BepH(HKALNSA CHCTEM PEaIbHOTO BPEMEHH C IIOMOIIBIO BPEMEHHBIX aBTOMATOB

BapuaHTbl KOHTPOJILHOM PadOTHI.

|. Joxaxwure hopMaabHO, UTO CIEAYIOUIMI AITOPUTM NpeAHa3HAUEH I 3allUCH B
MEpEMEHHYIO Z Tipou3BeieHus uncen a u b mpu b > 0 6e3 ucnosp30BaHus Onepaluid YMHOKEHHUS.
X,¥,Z:=a,Db,0;
doy >0 &even(y) ->vy, x:=y/2, x+x []
odd(y) ->vy, z :=y-1, z+x
od


http://www.cs.cmu.edu/~modelcheck/smv.html
http://spinroot.com/spin/whatispin.html
http://www.uppaal.com/

Kputepuu onennBanus

Ouenka

Kpurepun

OTJIINYHO

3HaeT CrnocoObl JECIYKTHMBHOIO JIOKA3aTENIbCTBA KOPPEKTHOCTU
oporpaMM;  CTpaTeruiro  crnenqudukanum M J0Ka3aTellbCTBa
KOPPEKTHOCTH IPOrpaMM, HANMCAHHBIX Ha IPOLEAYPHOM SI3BIKE
BBICOKOI'O YPOBHSI.

YMmeer npoBOIUTH CHEHU(PUKALINIO TPOTPAMM Ha A3bIKE IPEAUKATOB;
IIPUMEHATHh METOJI JOKA3aTeIbCTBA TEOPEM JUIsl I0KA3aTEIbCTBA
KOPPEKTHOCTH IIPOTPaMM, HAIIMCAHHBIX Ha S3bIKaX BBICOKOTO YPOBHS.
Bnaneer  ¢opmanbHbIMM  MeTOJAaMM  JAE€AYKTUBHOIO  aHAIM3a
KOPPEKTHOCTH IIPOrpaMM (aJIFOPUTMOB).

ITpon3BEN NOIHOCTHIO MPAaBUIBHOE JOKA3ATEIIBCTBO KOPPEKTHOCTH
JTAHHOM IPOIPaMMBI.

Xopo1io

3HaeT CHocoObl JAEAYKTHBHOIO JIOKa3aTENIbCTBA KOPPEKTHOCTHU
oporpaMM;  CTpaTeruio  ClequuKalud M J0Ka3aTelbCTBa
KOPPEKTHOCTH MpOrpaMM, HAaNMCAHHBIX Ha IPOLEAYPHOM SI3bIKE
BBICOKOT'O YPOBHS.

YMeeT npoBOAUTh CHEHUPUKALIUIO IPOrPaMM Ha SI3bIKE NPEAUKATOB;
IPUMEHATh METOJ] JI0Ka3aTeabCTBAa TEOPEM /TS JI0Ka3aTeNbCTBA
KOPPEKTHOCTH IIPOTpaMM, HAITUCAHHBIX Ha SI3bIKaX BBICOKOTO YPOBHS.
Bnaneer  ¢opmanpHbIMM  MeTOJaMM  JI€AYKTUBHOIO  aHaIM3a
KOPPEKTHOCTH MPOrpaMM (aJIFOPUTMOB).

[Tpon3Bén mnpaBWIIBHOE JOKa3aTeIbCTBO KOPPEKTHOCTH JIAHHOH
IIPOrpaMMbl OTHOCUTENIBHO clleUU(UKALUYA, KOTOpas COJEPKUT He
IIOJIHOE ONMCAHHE BXOJHOTO M BBIXOJHOTO MHOXKECTBA JONYCTHMBIX
3HaYEHUI NPOrpaMMHBIX TE€PEMEHHBIX.

yI[OBJ'ICTBOpI/ITeJ'ILHO

3HaeT cmocoObl JAEAYKTHBHOTO JIOKa3aTENIbCTBA KOPPEKTHOCTH
oporpaMM;  CTpaTerui0  ClHeuHuKalMd M J0Ka3aTeslbCTBa
KOPPEKTHOCTH IMpPOrpaMM, HANMCAHHBIX Ha MPOLETYPHOM S3BIKE
BBICOKOI'O YPOBHSI.

YMeeT npoBoIUTh CHEHUPHUKALIUIO TPOrPaMM Ha S3bIKE MPEAUKATOB;
IIPUMEHATHh METOJI JOKA3aTeIbCTBA TEOPEM JUIsl I0KA3aTEIbCTBA
KOPPEKTHOCTH IPOTPaMM, HATUCAHHBIX Ha S3bIKaX BBICOKOTO YPOBHS.
Bnaneer  ¢opmanbHbIMM  MeTOJaMM  JE€AYKTUBHOIO  aHAIM3a
KOPPEKTHOCTH MPOTpaMM (JITOPUTMOB).

[Tpon3Bén mnpaBUIBHOE JIOKA3aTEIbCTBO KOPPEKTHOCTU JTAaHHOU
IIPOrpaMMbl OTHOCHUTEIHHO HEBEPHO MOCTPOESHHOM crienu(UKalnu.

HeynosnersopurensHo

He 3Haer cmocoObl NOeAyKTHBHOTO JI0OKa3aTeIbCTBA KOPPEKTHOCTH
IporpaMM;  CTpaTerur0  cHnenuuKanguu U JJO0Ka3aTelbCTBa
KOPPEKTHOCTH TMpPOTpaMM, HAMHCAHHBIX Ha TMPOILETYPHOM SI3BIKE
BBICOKOI'O YPOBHH.

He ymeer mnpoBOmuTh cHEHNUPHUKAUIO TPOrpaMM Ha  S3BIKE
MPEeIUKATOB;, TPUMEHITh METOJA JIOKa3aTeldbCTBA TEOPEM  JUIS
JIOKA3aTeNbCTBA KOPPEKTHOCTH MPOTpaMM, HAMMCAHHBIX Ha S3BIKAX
BBICOKOTO YPOBHSI.

He BJIacCT q)OpMaJ'H:HBIMI/I MCTOdaMU OCAYKTUBHOI'O aHaJIM3a
KOPPEKTHOCTH MPOTPaMM (aJITOPUTMOB).

He BBITIOTHMI TOKA3aTELCTBO KOPPEKTHOCTH JAHHOW MIPOTPAMMBEI.




Il. Mcnmonw3yst onpeneneHns CHHTAKCUCAa U CEMaHTHKU (Gopmyn TemropanbHoi soruku LTL
(wm CTL) npousBeauTe cneruuKaIuio ¢ mocjaeayromeld BepupuKanrei ¢ moMoIIbI0 CpeIcTBa
Bepudukanun SPIN um SMV yka3aHHBIX HIXKE CBOWCTB JUIA CHCTEMBl ACHHXPOHHBIX
MapajuieJbHbIX MPOLECCOB CO B3aMMHBIM HCKIKOYEHUEM, MpEeACTaBIeHHOM Ha puc. 1.1. B
nocobuu [4]:

1. «B3aumHoe wuckmroueHuey». lIporeccbl HUKOIZa HE OKAaXYTCS B CBOMX KPUTHUECKHX
ydacTKax OJHOBPEMEHHO. [IpyruMu cioBamu, cUCTeMa HU MPU KaKUX 00CTOSTEIbCTBAX
HE TIOMAJET B COCTOsIHKE, B KoTopoM mpoueccsl [Ipl u [Ip2 Oynytr HaxoauTbes B CBOMX
JIOKQJIbHBIX COCTOSIHUSIX C HOMEpaMH 7.

2. «OTcyTcTBHE B3aMMHOW ONOKHpOBKM». He cymiecTByeT cuTyaluu, MpU KOTOPOW HH
npouecc [Ipl, nu npouecc [Ip2 He MOTyT epelTH B IpYyroe JOKAIbHOE COCTOSTHHUE.

3. «Ot1cyTcTBHE OECKOHEYHOTO OTKJIAIBIBAHUS IPOIECCOBY». ECIM OIUH M3 TPOIECCOB
MOKeJaeT BOWTH B CBOIO KPUTHYECKYIO CEKILHI0, OH 00s3aTeIbHO B Hee BOMIET.
JpyruMu cioBaMH, UCKJIKOYAETCS BO3MOXKHOCTb, IPU KOTOPOM OAMH U3 IPOLIECCOB
OECKOHEYHO YacTO 3aXOJUT B CBOM KpPUTHYECKUH Yy4yacTOK, a BTOpPOIl mpolecc
BBIHY)KJICH ITOCTOSIHHO OTKJIQJIbIBaTh CBOW BXOJ| B ATOT y4YacTOK, O€CKOHEYHO JOJITO,
TakuM 00pazoM, 0XKHUIast CBOCH Ouepen.

4. «CnpaBemnuBocth». Ecim  o0a mporecca OJHOBPEMEHHO — BBIIUIM W3 CBOUX
HEKpPUTHYECKUX YYacTKoB, T. €. mpouecchl IIpl u IIp2 HaxomsTcss B JOKaIbHBIX
COCTOSIHMSIX C HOMepaMmH 1, TO B CBOM KpPUTHUYECKHM y4acTOK MEPBHIM 00sA3aTENIBHO
BOIZET TOT MpOLECC, MPUOPUTET KOTOPOTO B JAHHBIM MOMEHT BbIIIE (IPUOPUTET
OIPECIISICTCS] UCXOIs M3 3HAUYCHHSI IEPEMEHHOM trn).

5. «Ot1cyTcTBHE uepenoBaHUs». Eciau mepBblil mpolecc TOJIbKO YTO IOCETUI CBOMU
KPUTHYECKUI YYaCTOK M XOYET BHOBb B HEro BOMTH, a BTOPOW MPOLIECC HE BBIPAXKAET
TAKOTro JKeJaHMs, TO IEPBOMY HET HEOOXOAUMOCTH JOKHUIAThCs, TIOKa BTOPOM mpoiecc
MPOSBUT ce0si, BOWIET B KPUTUYECKYIO O0JIacTh, a 3aTeM INOKHHET ee. Jpyrumu
CJIOBaMHM, TIOCELIEHHUs NpOIecCaMH CBOMX KPUTHUYECKHMX YYacTKOB HE 00s3aTeNIbHO
JOJDKHBI 4epenoBaTbes. Eciim olMH W3 mpolieccoB HaBCerja OCTaeTcsi B CBOEM
HEKPUTUYECKOM Yy4yacTKe (HampuMep, 3aKOHYMI paboTy), TO 3TO HE OKa3bIBaeT
HUKAKOTO BJIMSHUS Ha BO3MOXXHOCTh BXOJa JPYroro mpolecca B CBOW KPUTHYECKHUIl
Y4acTOK.

Kpurepun onienuBanus

Ouenka Kpurepun

OtinuHO 3HaeT  METOAbl  ABTOMATHYECKOW  IPOBEPKH  KOPPEKTHOCTH
[IPOrpaMMHON MOJEIHU. YMEET CTPOUTH IIPOIrPAMMHBIE MOJEIU U
MPOBOANTH CHEUMPUKAIMIO U BEpUPHUKAIIUIO MPOrPAMMHBIX CBOWCTB
Ha SI3bIKE TEMIIOPAJIbHOM JIOTUKU. Brageer ¢popmMalbHBIMU METOAaMHU
MOJIETTMPOBAHUS U crielU(DUKAIIMH TPOTPAMM.

[Tpon3Bén mnpaBUIIBHYIO 3alMCh BCEX TPEOyeMbIX MPOTrPaMMHBIX
CBOMCTB Ha A3BIKE TEMIIOpaIbHOM joruku LTL.

Xopomo 3HaeT  METOAbl  ABTOMATHYECKOW  IPOBEPKH  KOPPEKTHOCTH
IIPOrPaMMHOM MOJIENH. YMEET CTPOUTh IPOrpPaMMHBIE MOJEIH H
IPOBOJUTH CHEUU(UKAMIO U BEPU(PUKALNIO IPOrPAMMHBIX CBOMCTB
Ha SI3bIKE TEMIIOPAJIBHOM JIOTUKU. Brageer ¢popMalbHBIMU METOAaMU
MOJICJIUPOBAHMS U CHIELU(PUKALUYI IPOTPAMM.

ITpon3Bén nMpaBUIIBHYIO 3aIIMCh OOJIEE OJOBUHBI TPEOYEMBIX




7

IIPOrpaMMHBIX CBOWCTB Ha A3bIKE TeMIIOpabHOU jgoruku LTL.

Y 10BIETBOPUTEIBHO 3HaeT  MeTOAbl  aBTOMATHYECKOW  MPOBEPKH  KOPPEKTHOCTH
MpOrpaMMHON MOJENH. YMEET CTPOUTh MPOrpaMMHBIE MOACIU U
MPOBOANUTH CHEHM(PUKAIMIO U BEpUPHUKAIIUIO MPOrPAMMHBIX CBOWCTB
Ha S3BIKE TEMIIOPAIBHON JIOTHKH. Biageer ¢opMalbHBIMU METOAAMHU
MOJICTTUPOBAHUS U CTICHU(DUKAIIH TPOTPAMM.

[IpousBén mpaBWIIbHYIO  3allUCh  HECKOJIBKHX TpeOyeMbIX
MIPOrpaMMHBIX CBOMCTB Ha A3bIKE TEMITOpaIbHON Joruku LTL.

HeynosnerBoputensHo |He 3Haer MeToabl aBTOMAaTHYECKONW MIPOBEPKH KOPPEKTHOCTHU
nporpaMmMHoOi mMonenu. He ymeer CcTpouTh IporpamMMHbIE MOJENH U
MPOBOANTH CHCHH(PHUKAINIO U BEpU(PHUKAIINIO MPOTrPAMMHEIX CBOWMCTB
Ha S3bIKE TeMmopalbHOM Jnoruku. He Bmageer QopmanbHbBIMU
METOaMH MOJICTTUPOBAHUS U CHEIU(DUKAIIUN TTPOTPAMM.

He mnpousBén mnpaBuwibHYIO 3allCh HH OJHOTO W3 TpeOyeMbIX
MPOTPAMMHBIX CBOMCTB Ha SI3bIKE TeMITOpaabHOU JJoruku LTL.

I1l. TIpoBenuTe npoBepKy CBOWCTB MOJENHU (PEaIbHOIO BPEMEHH) KEJIE3HOJOPOKHOTO Iepee3aa
C IOMOIIBI0 MPOrpaMMHOro cpezacrBa Bepudukauuu Uppaal, Oaszupyromemcs Ha Teopuu

BPEMCHHBIX aBTOMATOB.
., b=1
onycmums! :
c<1

T

L

A2 onyuweH? nodHsm! A3 onyweH!
l1<c<2

omodaneHue? Al

nooHsm?

a>5 MOOHSIMB! - 8bIx007? MOOHSIMb?
A}

-
b<1 ™+

8b1x00!

Mogenb aBTOMaTHOM CUCTEMBI B BUI€ MapaJlIeIbHON
KOMITO3UIIUM CUHXPOHU3UPYIOIIUXCS BPEMEHHbIX aBTOMATOB

CaoricTBa:

1) mwarGaym He MOXKET ObITh OMyIlNeH (Mepee3l He MOXET ObITh 3aKphIT) Oosiee ueMm
Ha 10 mMuH., T.e. cocTosiHue aBTOoMara A3 «0. maréaym MOAHAT» JTOCTUTAETCS KaK MaKCUMyM
yepe3 10 MuH. noce nonananus uM B coctosiHue «2. lllnaréaym omyrien».

2) Korja moes[| BOMIET B mepeest, NuiardayM yxe J0JDKEH ObITh OIYIIEH.

Kpome Toro, npu cpade 3aanusi MOTYT OBITh 33JaHbl BOIIPOCH MO T€OpUH. MaTepuai 1o
TeMe 3aJjaHus JIOJKEH OBbITh MOAPOOHO M IOJIHO OCBELIEH M MPOWUIIOCTPUPOBAH Ha NPHMEpE

peuiCHud 3TOTO 3aJaHu.

Kpurepun onieHnBaHus

Onenka Kpurtepun

OtnnyHo 3HaeT  METOAbl  aBTOMATHYECKOM  MPOBEPKHM  KOPPEKTHOCTH
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IIPOrpaMMHOM MOJEIU. YMEET CTPOUTHh MOJECIH CUCTEM PEAIBHOIO
BPEMEHU C IIOMOIIBIO (opManu3Ma BpPEMEHHBIX aBTOMAaTOB U
OPOBOJUTH CHEHU(PHUKAIMIO CBOMCTB TaKMX CHCTEM Ha S3bIKax
BPEMEHHBIX  TEMIIOPaJbHBIX JIOTUK. Brageer  ¢dopmanbHbIMU
METOJAMM aHAJIN3a KOPPEKTHOCTH IIPOTPaMM.

IIpaBWJIBHO TIOCTPOEHA BPEMEHHAsT MOJEINb, NPABUJIBHO 3alHACaHBI
BPEMEHHBIE CBOMCTBA, IIPOBEICHA IIPOBEPKA CBOMCTB MOJCIIH.

Xoporo

3HaeT  METOAbl  aBTOMATMYECKOW  IPOBEPKHM  KOPPEKTHOCTHU
IIPOrPaMMHOM MOJEIU. YMEET CTPOUTh MOJEIM CHCTEM PEalbHOIO
BPEMEHU C T[OMOLIbIO (opManu3Ma BpPEMEHHBIX aBTOMAaTOB U
IPOBOJUTH CIEHU(PHUKAIMIO CBONCTB TAaKMX CHCTEM Ha s3bIKax
BPEMEHHBIX  TEMIOPAJIbHBIX JIOTMK. Brageer  ¢dopmanbHbIMU
METOJIaMU aHaJIN3a KOPPEKTHOCTH MPOTrPaMM.

[IpaBuiabHO MOCTpOEHA BpEeMEHHas MOJIElb, 3alMCaHbl BPEMEHHBIE
CBOWCTBA € HEOOJBIIMMH HETOYHOCTSMH, IIPOBEACHA IPOBEPKa
CBOMCTB MOJEIIH.

Y 10BIIETBOPUTEILHO

3HaeT  METOAbl  aBTOMATUYECKOW  MPOBEPKU  KOPPEKTHOCTH
IIPOrpPaMMHOM MOJENTU. YMEET CTPOUTh MOJENIN CHUCTEM PEAJbHOrO
BPEMEHH C TMOMOIIbI0 QopManu3Ma BPEMEHHBIX AaBTOMAaTOB H
NPOBOJUTH CIECHU(PHUKAIMIO CBOHCTB TAaKHX CHCTEM Ha S3bIKax
BPEMEHHBIX ~ TEMIIOpAJbHBIX JIOTUK. Bnageer  QopmanbHbIMU
METOJIaMU aHaJIM3a KOPPEKTHOCTH IPOTrPaMM.

IloctpoeHa BpeMeHHass MoOJ€Ib C HETOYHOCTAMHM, 3alUCaHbI
BpPEMEHHbIE CBOMCTBA C HETOUHOCTSIMM, MPOBE/IEHA IPOBEPKA CBOWCTB
MOJIETH.

HeynosnersopurensHo

He 3maer Merompl aBTOMAaTUYECKOW IPOBEPKU KOPPEKTHOCTH
IIporpaMMHON Mozenu. He ymeeTr cTpouTh MOENIN CUCTEM PEAIBHOTO
BPEMEHH C I[OMOIIBI0 (opManu3mMa BpPEMEHHBIX aBTOMAaTOB U
MMpOBOANTH CHGHI/I(l)I/IKaHI/IIO CBOMCTB TakMX CHCTEM Ha S3BIKax
BPEMEHHBIX TEMIOpPaJIbHBIX JOTWK. He Bmajgeer ¢opMaabHBIMU
METOAMH aHAJIN3a KOPPEKTHOCTH ITPOTPaAMM.

HempaBunbHO  mocTpoeHa  BpEMEHHass MOJEIb, HEIPABUIBHO
3amucaHbl BPEMEHHBIE CBOWMCTBA, HE INPOBEJECHA IPOBEPKA CBOWCTB
MOJECIIN.

Bomnpocs! Ha Dk3amMeH.

Teopust ceMaHTUKH U BepUPHUKALIUU TIPOTPaMM
1. KoppektHocts nporpamm. Crienndukanus u sepuduxanus. Bepupukanus u recTupoBaHue.

2. Cnenuduxanus nporpamM. [Ipenycnosue. IToctycnosue. [Ipumeps! cienudukarmii
nporpamM. IlpencraBnenne HayanbHBIX ¥ KOHEYHBIX 3HaUeHUI nepeMeHHbIX. Habpocku

JA0Ka3aTCIbCTB.

3. CeMaHTHKa MPOCTOTO sI3bIKa MporpammupoBanus. [IpeoOpazoBarens NpeIuKkaToB wp.
Crnenudukarus mporpamMm uepes npeodpaszoBaresb npeaukaroB wp. CBoricTBa Wp.

4. CeMaHTHKa TIPOCTOTO s3bIKa MporpamMmupoBanus. Komanasr skip, abort u kommosunus
koManj. Komanna npucsanBanus. Kparnoe npucsanBanue. [IprucBanBanne 31eMeHTy MacCHBa.
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5. CemaHTHKa IPOCTOTO sI3bIKa IporpaMMupoBanus. Komanna seioopa. [lpumepst. Teopema o
KOMaH/ie BbIOOpa. J{oKka3aTenbCTBO KOPPEKTHOCTH MIPOTPaMM, He COJIEpKAIINX KOMaH]T
nosropeHus. [IpuMepsl 10Ka3aTeNbCTB.

6. CemaHTHKa MIPOCTOTO sI3bIKa nporpammupoBanusi. Komanna nosropenus. MlHBapuanr.
OrpannunBaromas GyHkuus. Teopema o LuKIe, ”HBApUAHTE U OrpaHUYUBAIOIICH (PyHKITUH.
JlokazarenbCcTBO MpOrpamm, cojiepkaiiux HUKIbl. CIIUCOK YCIOBHM 1711 IPOBEPKU LIUKJIA.
[Ipumeps! 10Ka3aTenbCTB KOPPEKTHOCTH LIUKJIA.

7. Iloctpoenue nporpamm. CTpaTerusi MOCTPOSHUS KOMaH 1 BEIOOpa.
8. Iloctpoenue nporpamm. [TocTpoenne HUKIOB NCXO/S U3 UHBAPUAHTOB M OTPAaHUYCHHA.

9. IlocTpoeHre MHBApUAHTOB LKKJA. Teopust BO3AyIIHOTo mapruka. OCHOBHAs Ues U CTpaTerHu
IIOCTPOEHUS UHBAPUAHTOB.

10. HOCTpOCHI/IC HWHBAapUaHTOB LIUKJIA MCTOAOM YCTPAHCHUS KOHBIOHKTHBHOTO HJICHA. HpI/IMepH.
11. HOCTpOCHI/IC HHBApHUAHTOB LUKJIda MCTOJO0M 3aMCHbI KOHCTAHTbI HepeMCHHOﬁ. HpI/IMepH.

12. TTocTpoeHre MHBAPUAHTOB IIMKJIA METOIOM PACIIMPEHHs 00JacTH 3HAYEHUH MTepEeMEHHOM.
ITpumepsr.

13. ITocTpoeHre UHBApUAHTOB LIMKJIA METOIOM KOMOMHUPOBAHMS ITPEI- U OCTYCIOBUH.
[Ipumepsl.

Mopenu BBIYUCIUTEIBHBIX MPOIECCOB
1.Mopenu BBIYUCIUTEIBHBIX MPOIEeCcCOB: ceTu [leTpu, B3auMo1eiCTBYIONINE TTPOILIECCH U T.]I.

2. BzaumoneiicTBue nporeccoB. ACHHXPOHHBIE U CHHXPOHHBIE Mporiecchl. CHHXPOHU3AIUS
napajiesIbHbIX mpoiieccoB. [Ipo0ieMa KpUTHYECKUX Y4aCTKOB. AHAJIN3 MOJX0A0B K PELICHUIO
npobnemel. Anroput™m Jlekkepa. [IporpamMmmHuast peanuzanusi B3aUMOWCKITFOUSHHH.

3.Crpykrypa Kpunke u meroa aBToMaTH4eCcKol BepUpUKALIUU MOJEIEH.

Bepudukanuus moaeneit u Teoprs aBTOMaToB
1. ABToMathl HaJl 6ECKOHEYHBIMU CIIOBAMHU.

2. Ctpykrypa Kpunke xak aBromar broxu.
3. TemmopanbHas Jloruka uHeitHOTO BpeMenn LTL.

4. ®opmyna LTL kak 0606mmenHbIii aBToMaT broxu. 3ambikanue Gopmyssl. [IpaBuia pazmeTku
nocnenoBarenbHocTel. [locTpoenne 0606meHHoro apromara broxu o gopmyne LTL.

5. Penykumst o606mennoro aBromara broxu s dopmynst moruku LTL. Uckmouenue
n30bITOYHBIX NTepexo10B. [locTpoenue aBToMara ucxoas U3 HeooxoauMmocTH. OmnpeneneHue
SKBUBAJIEHTHBIX COCTOSTHUH.

6. Ilepeceuenue s3bIK0B CTPYKTYphl Kpurke u aBromara broxu.
7. IlpoBepka mycToThl aBTOMaTa broxu.
8. IIpoBepka MoenH «HA JIETY»_

Bepudukanus monenent aust noruku CTL

1. TemnopansHas noruka CTL.

2. Bepudukamus moneneit ais CTL.
3. Bepudukanus Mmozeneii 1 HETOABMKHBIE TOUKH.
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4. CumBonbHas Bepudukarms moaenet ams CTL.

JIBOonM4HbBIE JUArpaMMBbl PEILICHUN
1. IBonunsie auarpammel pemenniit ROBDD.

2. IToctpoenne u Mmanunysuus ROBDD. IIpoueaypa MK.
3. Moctpoenue u manunyssius ROBDD. Tlpoueaypa Build.

4. IToctpoenne u manunyssiius ROBDD. Tlpouexypa Apply.
5. ITocrpoenue u manunysnust ROBDD. IMpouexypa Restrict.

6. IToctpoenue n manunymsuus ROBDD. KBantops! cyniecTBoBaHUS U BCEOOIIHOCTH.

TeOpI/IH BpPCMCHHBIX aBTOMATOB
1. HeTepMI/IHI/IpOBaHHHe N HCACTCPMHUHHUPOBAHHBIC BPECMCHHBIC ABTOMAThI broxu n MIOJIJIepa.

2. Pa3pemMeble CBOCTBa BPEMEHHBIX aBTOMATOB.

3. BepI/I(bHKaLII/IH CUCTCM PCAJIbHOI'O BPECMCHH C ITIOMOIIBIO BPCMCHHBIX aBTOMATOB.



