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1. Ilesb U UIaHUPYeEMBbIe Pe3y/JIbTATHI 0CBOCHHS JHCIUIIIHHBI

]_ICJ'IBIO OCBOCHUA JUCHUIIIINHBI ABJISICTCA q)OpMI/IpOBaHI/Ie CICAYIOIIUX KOMHCTGHHHﬁ:

—OIIK-19 — CnocoGeH oOIeHMBAaTh KOPPEKTHOCTh MPOTPAMMHBIX  pealu3anui
QJITOPUTMOB 3alUTHl HH(pOpMany.
—IIK-3 — CnocoGeH mnpoeKTHpPOBaTh MPOTrPaAMMHO-ANIAPATHBIE CPEACTBA 3aIIUTHI

nH(pOpMaIK KOMITBIOTEPHBIX CUCTEM U CETEH.

Pe3ynpratamMu OCBOCHUS AUCIUILUIMHBI SBJSIOTCS CIACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETCHIINH:

NOIIK-19.1 O6nagaer 3HaHueM (OpPMAIBHBIX IMPHUEMOB, IPAaBHJ, AJITOPUTMOB,
TEXHOJIOTHI CO3/aHMs U JOKYMEHTHPOBAHHS KOHTPOJBHBIX IMPHUMEPOB M TECTOBBIX HAOOpPOB
JIAHHBIX.

HOIIK-19.2 OcymiecTBiseT MOATOTOBKY TECTOBBIX HAOOPOB JTaHHBIX B COOTBETCTBHUH C
BBIOpAaHHOW METOJUKOM, a TakKe MPOBEPKY pabOTOCIIOCOOHOCTH MPOTPAMMHOTO OOECTICUeHUSs
Ha OCHOBE pa3pabOTaHHBIX TECTOBBIX HAOOPOB JaHHBIX.

NOIIK-19.3 OcymectBaser cOOp M aHAIW3 IMOJYYEHHBIX PE3YJIbTaTOB IPOBEPKHU
paboTOCIOCOOHOCTH MPOTPaMMHOTO 00ECHEUeHHs], OILIEHKY COOTBETCTBHS IMPOTPAMMHOIO
oOecrnieueHus TpeOyeMbIM XapaKTEPUCTHKAM.

HIIK-3.2 Pa3paboTka MPOEKTOB MPOTPAMMHBIX U aIlllApaTHBIX CPEJICTB 3aIlUThI
nH(pOpMaIMK B COOTBETCTBUU C TEXHUUYECKUM 33JIaHUEM.

2. 3272491 0CBOECHHUSA JUCIHAILIHHDI

— OCBOUTH MaTEeMaTHUYECKHUI ammapar MeTOJ0B Bepu(UKaIIH;

— OcBouth paboTy ¢ NpOrpaMMHBIM O00ECIIEYEHUEM, UCIONb3YEMbIM Il BEpUPHUKALUU
(uactpyment SPIN B pexume cumyssinud W BepuUKauu, WHCTpyMeHT fsmtestonline s
HOCTPOCHHMSI ITOJTHBIX MTPOBEPSIOLIUX TECTOB);

— Hayuutbest ocymiecTBisATh BepU(PUKALMIO MpPOrpaMM, B TOM YHCIE, aHAJIHM3UPOBATH
KOPPEKTHOCTh pean3aliii alrOPUTMOB 3aIUThl HH()OPMAIUH.

3. MecTo AUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh 0O0pa3oBaTeNbHON MporpaMMebl, QopMupyemMon
Y4acTHHUKaMH  O0Opa30BaTENbHBIX  OTHOIICHMH.  JlucruurmiamHa  BXOOUT B MOJYJb
«Criennanuzamus».

4. Cemectp(bl) ocBOeHHs U GopMa(bl) NPOMEKYTOUHOM ATTECTANMH MO TUCHHUILINHE

JIeBsAThIN ceMecTp, IK3aMEH

5. Bxognble Tpeﬁoﬁamm AJiIE OCBOCHHUA JUCHUIIJIHUHBI

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4deHHsS IO
ciueayromuMm aucuuiuinHaMm:  b1.0.02.02 «Maremarndeckass JIOTUKa W TEOPHS aJTrOPUTMOBY,
b1.0.02.03 «/luckpernas matemaruka», b1.0.02.10 «Teopus aBromarosy», 51.0.05.03 «Aaroput™msl u
CTPYKTYPBI JAHHBIX».

6. SI3bIK peasm3anmuu

Pycckuit

7. O0beM TUCHUILINHBI

OO01mas Tpy10€MKOCTh TUCIUTUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIA: 32 4.
-nmabopatopusle: 32 4.

B TOM YHCJIE NTPAKTUYECKask MOATOTOBKa: 32 .



O0BeM caMoCTOATENbHOM pabOTHI CTyIEHTA ONpeAeIIeH YYeOHBIM IUTAHOM.
8. Conepxxanmne TUCUMIIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. Benenue B hopMalibHbIe METOIBI BEpUDUKAITUN
BBoanas nekiusi. OCHOBHBIE MIOHATHS, ONIPEACIICHHUS], 11€JIb, 33]1a4H, CTPYKTYpa Kypca.

Tema 2. Bepudukamus Ha OCHOBE KOHEUHO-aBTOMAaTHON MOZETTH

DKCIepUMEHThl C KOHEYHBIMH JETePMUHUPOBAHHBIMH aBTOMaTamH. Pacro3naBanue
HEHCIIPAaBHOCTH M3 33JaHHOrO Kiacca. IlocTpoeHrne MHOXKeCTBa JOCTHKMMOCTH M MHOYKECTBA
pa3IMuYMMOCTH JJI1 JIETEPMUHHPOBAHHOTO KOHEYHOTO aBToMmara. HejeTrepMuUHUpPOBaHHBIE
KOHEYHBbIC aBTOMAaThl M OTHOLICHHS MEXIy HUMH. PaciimpeHHble W BpEMEHHBIE aBTOMATHI.
TecTupoBaHue MPOTOKOIBHBIX peau3aliil (¢ MpuMEeHeHHneM HHCTpyMeHTa fsmtestonline)

Tema 3. Bepuduxarnus moaeneit nporpamm (model checking)

Crpykrypa Kpunke. ABromar broxu. TemnopaiibHas (BpeMeHHas) JIOTWKa JIMHEHHOTO
Bpemenn (LTL). TemnopaneHas (BpemeHHas) Joruka BeTBsmerocss Bpemenu (CTL).
[TpuMeHeHne TEMITOPATBHBIX JIOTUK IS 331aHUSI CBOMCTB CUCTEMBI.

Tema 4. S3pik Promela u Bepuduxarop Spin.
Cunrakcuc s3pika Promela. Paborta ¢ Bepudukaropom SPIN B pexxume Bepudukanuu
(mpoBepKa 3alaHHOTO CBOWCTBA) U B PEXKUME CUMYJISALIUU.

9. Tekymmii KOHTPOJIb O AUCHUIINHE

Tekymmii KOHTPOJIb 1O JUCHUIUITMHE MPOBOJUTCS MYTEM YCTHBIX ONPOCOB M IPOBEPKU
1abopaTopHBIX padoT U (ukcupyercs B popMe KOHTPOIBHON TOYKH HE MEHEE OIHOrO pas3a B
cemecTp.

[TpakTHdeckasi TOArOTOBKA OIIEHUBACTCS 110 PE3YJIbTaTaM BBITOJIHEHHBIX JJAOOPATOPHBIX
pador.

10. ITopsinok npoBeieHUsI H KPUTEPUH OLCHHBAHUS NIPOMEKYTOYHOM aTTECTALIUH

DK3aMeH MPOBOJUTCS B IEBATOM cemecTpe. JIoMmycKoM K 3K3aMeHY CIIY>KUT BBITIOJHEHNE
BceX J1a0OpaTOpHBIX paboT. DK3aMEHALMOHHBIM OMJIET COCTOMUT M3 JIByX BONPOCOB. Bpems
MOJIFOTOBKU K OTBETY Ha BOIPOCHI B Ousere cocrasiseT 40 MUHYT.

BaxxHOCTb BBINONHEHUS Ja0OPAaTOPHBIX PadOT B CEMECTpe U JIOMYCK K SK3aMEHy Ha
OCHOBE TOro (pakTa, 4TO JIabOpaTOpHBIE PaOOTHI BBHIMOJHEHBI, 00YCIOBJICHA TEM, YTO WMEHHO
npu caade jJabopaTopHbIX paboT mposepsiercss ocBoeHune kommereHnuit MOIIK-19.2, MOIIK-
19.3, UIIK-3.2. Taxxe npHu BBINOJIHEHNUN J1a00paTOPHBIX pabOT CTYIEHTHl MPUMEHSIOT 3HAHUS,
nproOpeTeHHbIE BO BpeMsl JIEKIUI U CaMOCTOSITEIbHON paboThl U MPEAyCMOTPEHHBIE MPAKTHKE
komrerennueit MOIIK-19.1. B xome camoro ycTHOro sk3aMeHa Oojiee TIIyOOKO W TIIATEIbHO
nposepsiercs komnerenuus MOIIK-19.1.

3aganus 175 1a00paTOPHBIX padoT

JlabopaTopnas pa6ora 1. Pacno3HaBaHue HEMCIIPAaBHOCTH W3 33JIaHHOTO Kjacca. 3ajaHue:
Jan sranonHslid aBToMaT. Takke NpeIbsBICH AJI IKCIIEPUMEHTOB «UEPHBIN SIIUK» — PO HETO
W3BECTHO, YTO ATO HEWCIIPaBHAS peain3allvs dTAIOHHOTO aBTOMaTa M SIBHO 3a/1aH THII OIIUOKH.
[Tytem skcriepuMeHTa TpeOyeTCsl ONMpeNeIuTh TaONHIy MEPEeXO0I0B-BBIXOA0B MPEIbSIBICHHOTO
aBTOMAaTa.

Jlaboparopnasi pabora 2. IlocTpoeHue MHOXECTBAa JOCTUKUMOCTH M MHOXECTBA
Pa3IMYMMOCTH Ul JE€TEPMUHUPOBAHHOTO KOHEYHOro aBTomara. 3agaHue: /I 3agaHHOTO



JETEPMUHHAPOBAHHOTO MOJHOCTHIO OMPEAEICHHOT0 KOHEYHOTO aBTOMAaTa MOCTPOUTh MHOKECTBO
JOCTIOKAMOCTH.  JIi  3alaHHOrO  JIETEPMHUHMPOBAHHOTO  TOJHOCTBIO  OINPENENEHHOTO
NPUBEJCHHOTO KOHEYHOTO aBTOMATa MOCTPOUTH MHOXKECTBO PA3ITMIUMOCTH.

JladopaTopnasi padora 3. TecTupoBaHHEe TPOTOKOJBHBIX pean3alii (C MPUMEHEHHEM
uHcTpyMeHTa fsmtestonline). 3aganue: no cneunukanuy BHIOPAHHOTO MPOTOKOJIA TIOCTPOUTH
(dopmanbHy0 Mozenb (KOHe4HbIM aBromar). IlocTpouts TecT Ha ocHOBe (popManbHON Mojenu
npu mnomoum HHCTpyMeHTa fsmtestonline.ru. IlomaTe TecT Ha pealn3alui0 MPOTOKOJIA.
Hanucath kpaTkuii oTueT, cojaepkaliuii MoJesb, TECT, ONMCAaHUE Ipolecca TECTUPOBAHMUS,
BBIBOJIBI.

Jladoparopnasi padora 4. PaGora ¢ Bepudukraropom SPIN B pexume Bepudukamnuu
(mpoBepka 3aJaHHOTO CBOMCTBA) M B PEKUME CUMYJISLUUU (B3aUMOAEWUCTBHUE IIPOLIECCOB;
IPOTOKOJI BBIOOpA JIMJEpa B OAHOHANPABIEHHOM KOJIblIE; pEIIeHUE 33Jayd O BOJIKE, KO3€ U
Kamycre; kpunrorpapudeckuit mporokon Hunxama-Ilpenepa (mouck ataxu)).

Bonpocsl K yCTHOMY 3K3aMeHY
Uro Takoe Bepr(HUKaIHSL.

Oransl popmalibHON BepudUKaLU.

Pa3zHoBuHOCTH MeTO/10B (hopMasIbHOM BepHpUKaLIUu.

[TpoBepka SKBUBAJIEHTHOCTH.

JIMarHoCTMYeCKUe W  YCTAHOBOYHBIE JKCIEPUMEHThl C  JAETePMUHUPOBAHHBIMU

Nk wbd =

KOHCYHBIMHU aBTOMAaTaMH.

.0\

OTHoOILIIEHUS! COOTBETCTBHE ISl HEIETEPMUHUPOBAHHBIX KOHEYHBIX aBTOMATOB.

7. Crpykrypa Kpunke.

8. Otinuue TeMnopalibHOM Joruku JuHerHoro Bpemenu (LTL) ot xmaccuyeckoi
MaTeMaTUYECKOU JIOTUKH.

9. Bepuduxarop SPIN: ocHOBHBIE BO3MOKHOCTH.

10. 3wk Promela. Tumnb! JaHHBIX.

11. 3anuce LTL-popmyn B s13pike Promela.

12. S3b1k Promela. TIpomeccsr.

13. SI3b1k Promela. YciaoBus, HUKIIBL.

14. S3pix Promela. Kanansl. B3aumoaeiictBue panueBy.

15. CemanTrKa BBITIOJIHUMOCTH B Promela.

16. Kinacchbl cBOMCTB pacrpeieIeHHbIX CUCTEM.

17. S3eix Promela. Oneparop assert.

18. A3bik Promela. biok atomic.

19. Azbik Promela. Oco6wlit iporiecc never.

20. MeTku cOCTOSIHUY (aKTUBHOTO, 3aKTFOYUTEIHHOTO, TPUHUMAIOIIETO).

PesynpraThl  9K3aMeHa  ONPEAEISAIOTCS  OLIGHKAMH  «OTJIMYHO»,  «XOPOILIOY,
«YZAOBIIETBOPUTENBHO», «HEYAOBIETBOPUTEIBHOY.

OLIEHKN «HEYIOBJIETBOPUTEIBHO» BBICTABISETCA B CIIydae, €CIM CTYJCHT He MOIy4n
JIOMYCK K JK3aMeHy, T.e. He cJaJl B TEYEHHE ceMmecTpa JjabopaTtopHble paboTbl. OleHka
«yZIOBJIETBOPUTEILHO» MOXET OBITh BBICTABJIECHAa aBTOMAaTHUYECKH Oe€3 caauu »K3aMeHa I10
OouneraM B ciy4ae, €cld CTYISHT caai jabopaTopHble paboThl B cpok. OlLieHKa «XOpOILIO»
BBICTABIIIETCS B Cllydae, €CIU CTYAEHT JOMYIIEH K 3K3aMEHY U TPEJOCTaBUJ pa3BEpHYTHIN
apryMEHTHPOBAHHBIA OTBET Ha OJMH M3 JBYX BONpocoB B Omiere. OleHKa «OTIMYHO»
IPOCTaBISIETCA B CIy4ae, €CIM CTYJIEHT JOMYILEH K 3K3aMEeHy M IPEeAOCTaBHI Pa3BEpHYTHIN
apryMEHTHPOBAaHHBINA OTBET Ha 00a BoIpoca B OuieTe.



11. YuyeOHoO-MeTOANYECKOE O0ecTIeueHne

a) DJIEKTPOHHBIM yYeOHBI Kypc [0 AUCUHUIUIMHE B OJEKTPOHHOM YHHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=12367

12. Ilepeyennb y4eOHOM JuTEPATYPHI U pecypcoB cetu UHTEepHeET

a) OCHOBHas JUTEparypa:

— Kynpseues B. b. Teopust aBTomaroB : YueOHUK 111 OakajiaBpyuata U MarucTpaTypsl /
KynpsiBues B. b., Anemnn C. B., ITogkomnsun A. C.. - Mocksa : FOpaiir, 2019. - 320 c.

— CraponetoB C. M. OCHOBBI TECTHUPOBAaHUA | BepUPHUKAIIUH TPOTrPAMMHOTO
obecnieuenuss / CraponetroB C. M.. - Cankr-IlerepOypr : Jlans, 2020. - 344 c.. URL:
https://e.lanbook.com/book/138181.

— Kamkun A.C. Brenenue B hopManbHbie METOABI BEpHUPHUKAIMU MPOrpaMM: y4eOHOE
nocobue /. A. C. Kamkun. — Mocksa: MAKC Ilpecc, 2018. — 272 c.

0) JOMONHUTEIbHAS TUTEpaTypa:

— Mommuna U. B., Kapnos 1O. I'. BBenenue B s36ik Promela u cuctemy KOMIUIEKCHON
Bepudukanuu Spin. YuedHoe nocobue — CII6.: CIIOI'TIY, 2010. — 111 c.

— Eprymenko H.B. HenerepmuHupoBaHHBIE aBTOMATbhl: aHaJIU3 M CHUHTE3: ydeOHOE
nocobue, 4.1 / H. B. EBtymenko, A.®. I[lerpenko, M. B.BerpoBa. Tomck: Tom. roc. yu-t, 2006.
— 142 c.

— Eprymenko H.B. HenerepmuHupoBaHHBIE aBTOMAThI: aHaJU3 M CHHTE3: ydeOHOE
noco6wue, 4.3 / H. B. EBrymenko, M. JI. I'pomos, H. B. [lladanmguna. Tomck: Tom. roc. yH-T,
2013.-57c.

— I'mnn A. BBenenme B Teopuio KoHeuHbIX aBTtoMatoB / A. T'wmn; mox pen. ILIL
[Tapxomenko. M. : Hayka, ®u3zmatinur, 1966, 272 c.

B) pecypchl cetu MHTepHeT:

— DnektpoHHas oubnmoteka (peno3utopuii) TI'Y [DnexTpoHHbIN pecypc]| / DnekTpoHHas
o6ubmmoteka (penosuropuit) TI'Y. — URL: http://vital.lib.tsu.ru/vital/access/manager/Index.

— Mabanguna H.B., Ilpokonenko C.A., Topraes C.H., I'pomoB M.JI., Jlanyrenko A.B.

MaremMaTtka B TECTHUPOBAaHMU JIUCKPETHBIX CHUCTEM [DnekTpoHHBIM pecypc]. — URL:
https://stepik.org/course/73866.
— Test Generation for Finite State Machine [Onextponnsii pecypc]. — URL:

http://www.fsmtestonline.ru/

— Kapnos 1O.T'., [lommuna M.B. Matematnueckasi jgoruka [DJIEKTPOHHBIM pecypc].—
URL: https://openedu.ru/course/spbstu/MATLOG/.

— Verifying Multi-threaded Software with SPIN. — URL: http://spinroot.com/

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHil

a) JIMLIEH3UOHHOE U CBOOOHO PacpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

— Bepuduxarop SPIN. — URL: http://spinroot.com/

— MHcTpymenT ans noctpoenus TectoB Test Generation for Finite State Machine. — URL:
http://www.fsmtestonline.ru/

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTauaor Hayunoi 6ubMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— O6pazoBarenpHas wiargopma FOpaitt — https://urait.ru/



https://e.lanbook.com/book/138181
https://openedu.ru/course/spbstu/MATLOG/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/

14. MaTepuajJibHO-TeXHHYECKOE oOecriedeHune

Aynutopuu Juis IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aynuropun A NPOBEACHMS 3aHATHM MHIVBUAYAJIBHBIX W IPYNIIOBBIX KOHCYJIbTALWM,
TEKYILEro KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALUH.

Aymutopun s NpOBEAEHUs J1TaOOPaTOPHBIX 3aHATHH, OCHAILEHHbIE KOMIIbIOTEPHOMH
TEXHUKOH M JOCTYNOM K cetu MHTepHeT, C yCTAaHOBJICHHBIM HAa KOMITBIOTEPHI BEpU(PUKATOPOM
SPIN.

[Tomemienust It cCaMOCTOSITENFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAILMOHHO-00pa30BaTEIbHYO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmanus o pazpadoTyukax

[Ta6anguna Hatanus BaagumupoBHa, K.T.H., JOICHT



