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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

— OIIK-2. Cnoco0eH MCHOIb30BaTh M alallTUPOBATh CYLIECTBYIOINE MaTEMaTHUYECKHUE
METO/BI M CUCTEMbI IPOTrPAMMHUPOBAHMS JUIsl pa3pabOTKU U pealu3aldy aIrOPUTMOB pPEIIEHUs
NPUKIIAJIHBIX 33/1a4.

—IIK-2. Cnocoben ¢opmann3oBaTh M AITOPUTMU3UPOBATH IIOCTABJICHHYIO 3ajady,
HalMcaTh MPOTPAMMHBIA KO, a Takke BepU(PHUIMPOBATH PabOTOCIIOCOOHOCTH MPOrPAMMHOIO
o0ecreyeHns U UCIIPaBUTh A€()EKTHI.

PesynpraTramMu OCBOCHUS TUCHMILIMHBI SBJSIOTCS CIEAYIOIINE MHIUKATOPHI TOCTUKECHUS
KOMIIETECHIINH:

NOIIK-2.1. ObnanaeT HaBBIKAMU 0OBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS IS
pelIeHHs] MPUKIIAAHBIX 33134 B IPO(ECCHOHAIBHON JAESTEIbHOCTH.

NOIIK-2.2. [IposiBisieT HaBBIKK MCIIOIB30BaHHUS OCHOBHBIX SI3BIKOB ITPOIPaMMHPOBAHUS,
OCHOBHBIX METOJIOB pPa3pabOTKM MporpammM, CTaHAApTOB O(OPMIIEHUS MPOrpaMMHON
JOKYMEHTAIUH.

NOIIK-2.3. [leMoHCTpHpyeT yMeHHE OTOOpa CpelH CYIIECTBYIOIIMX MaTeMaTHYECKUX
METO/I0B, Han0O0JIee TIOIXOIAIINX JIJIsl pEIICHHs] KOHKPETHOM MPUKJIIATHON 33a1a4u.

NOIIK-2.4. ]JleMOHCTpUpPYET yMEHHE aJalTUPOBaTh CYIIECTBYIOIIUE MaTeMaTHYeCKUe
METO/BI IS pEHICHUSI KOHKPETHOM ITPUKJIIAIHON 3a/1a4H.

NIIK-2.1. OcymectBiser mnocrpoeHue (opManbHOM MoOAeNM W aJIropuT™Ma Jajs
MOCTABJICHHOW 3aJlaud, HaluCcaHWe TIPOTrPaMMHOIO KOJa C HCIIOJIB30BAaHHEM  S3BIKOB
IpOrpaMMHUpPOBaHus, BepU]UKaLKI0 pPabOTOCIIOCOOHOCTH MPOrpaMMHOr0 oOecreueHus u
UCTIpaBJICHUE JIEPEKTOB.

NIIK-2.2. OcywmectBisger 0o¢GOpMIEHHE MPOrpaMMHOTO KOJa B COOTBETCTBUHM C
YCTAHOBJICHHBIMH TPEOOBaHMSIMHU, Pa3padOTKy Mpoueayp BepupUKauu pabOTOCIOCOOHOCTH U
U3MEPEHUs] XapaKTepUCTUK NPOTrpaMMHOro obOecredeHusi, pa3paboTKy TECTOBBIX HaOOpOB
JTAHHBIX.

NIIK-2.3. OcymiectBisger padoOTy C CHCTEMOIl KOHTpOJNs Bepcuid, pe(akTOpuUHT U
ONITUMH3AIHIO TPOrPAMMHOTO KOJIa.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

OCHOBHBIMM ~ NOJXOJAaMH K BepU(UKAIMM CHUCTEM SBISIOTCS HMMUTALMOHHOE
MOJIEIUPOBaHKe, TECTUPOBaHKE U (pOopMalibHast BepHUPHUKAIIUSL.

[TepBas yacTh Kypca MOCBsIIEHA TECTUPOBAHUIO MPOTPaMMHOT0 o0ecrieueHus. B nannoit
YacTH PacCMAaTPUBAIOTCS KIJIACCUYECKHE METOABI ITOCTPOECHHS TECTOB: CTPYKTYPHBIE METOIBI
(TectupoBaHue «0Oe€joro SIMKa») W (QYHKIHOHAIbHBIE (TECTHUPOBAHHUE «UEPHOTO SILUKAY).
Taxke paccmaTpuBaercs oOIIas METOJUKAa TECTUPOBAHMS MPOLEAYPHBIX HPOrpaMM U
OCOOEHHOCTH TECTUPOBaHHUS OOBEKTHO-OPUEHTHUPOBAHHBIX Tporpamm. Jlemaercss 0030p
pa3IMYHBIX KpUTEPUEB KadyecTBa TECTUPOBAHUSA, NPEUIAralOTCs pPA3JIMYHBIE BapUAHTHI
MOCTPOEHHUS O0TKa30yCTOMUNBOTO MPOrPaMMHOTO 00€CTIEYEeHHMS.

Bo Bropoif wactu gucuMiiMHbl «Bepudukauus nporpamMmm» paccMaTpHUBaeTCs
dbopmanibHas Bepudukanus nporpamMM. C TIOMOIIBI0 HWMHUTAIIMOHHOTO MOJETUPOBAHUS U
TECTUPOBAHUS MOXXHO OOHapyXWUTh OHIMOKM B IporpamMMmMe, HO OHM HE JalOT TapaHTUU
OoTCyTCTBHsSL Apyrux omubok. Ilpu QopmanbHOil BepuHUKalMU BBIIOIHSAETCS CTPOTOe
JI0Ka3aTelbCTBO MPABMWIIBHOCTU MporpamM. bosiee TowyHO: mpu (opMmanbHOM BepupHKALMU
BBITIOJHSETCS J0Ka3aTeNIbCTBO TOTO, YTO IpOorpamMma COOTBETCTBYET HEKOTOPHIM HCXOIHBIM
TpeboBaHusAM. B HacTosee BpeMs: popManbHble METO/IbI BEpUPHUKAIIMM AKTUBHO MPUMEHSIOTCS
B IPOMBINUIEHHOCTH JUIsl BepU(UKAIMKU CIOXKHBIX CHCTEM, TPEOYIOLIMX 0CO00 HaIEeKHOTO
(YHKIIMOHUPOBAHUS.



3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlMcUUIUINHA OTHOCHUTCS K 4YacTH, (OpMHPYEMOHM YydacTHUKaMH O0Opa30BaTENIbHBIX
OTHOIIEHHH. J{uCIUIIMHA BXOAUT B MOynb «lIpukiannas nnhopmaTrkay.

4. CemecTp ocBoeHHs U (popMa NPOMEKYTOUYHON aTTeCTANUM MO TUCHUIIHHE

CenpMoii cemecTp, 3a4€T.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCUUTIIHHBI

JUisi  yCHEeImHOTO OCBOCHMS JUCHUIUIMHBI TPEOYIOTCS pe3yiabTaTbl OOydeHHUs 110
creayromuM guctumianHaMm:  MHpopmatuka, [luckperHas MaremaTuka, AJITOpPUTMBI U
CTPYKTYpBI JaHHBIX.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCUHUILIHHBI

OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIISIET 2 3.€., 72 4aca, U3 KOTOPBIX:
— gexuuu: 48 4.
O06BEM caMOCTOATENbHON pabOThI CTY/IEHTA ONPeAeNEH YIYEOHBIM IIIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Metosl noctpoenus tectoB. CTpykrypHoe TectupoBanue [10.

Tema 2. Metobl noctpoeHus TecToB. yHKIIMOHATIBHOE TECTUPOBAHUE.

Tema 3. Opranuzauus nponecca rectuposanus 110.

Tema 4. O0bexTHO-OpUeHTHpOBaHHOE TecTupoBaHue (OOT).

Tema 5. Kpurepun xauectBa rectupoBanus. [lonstue tecronpuroanoctu I10.

Tema 6. OcHOBHbIE TOHATHS MaTeMaTHYECKOM JIOTMKHU. VcuucieHue BbICKa3bIBaHUM.
Hcuncnenne  npeaukaros. Bericka3biBaHUS. Jlornueckue  omepauuu  Haj
BbICKa3bIBaHUSAMU. DOpMyJibl. BbIOIHUMOCTD M 0011€3HaUUMOCTh opMyi. Jloruueckoe
cienosanue. [Ipenukarsl. Onepanun Hax npeaukaramu. KBantopbl. @opMyisl.

Tema 7. Meron Bepudukarmu mozesneii mporpamm (Model Checking).

MonenupoBanue cucreM. Moaenn Kpunke.

Onpenenenus. [Tocrpoenne monenu Kpunke Ha ocHOBe (hOpMYJT JTIOTHKH IPEIUKATOB.
Tema 8. [IlpencraBieHne moOcCieAOBAaTENbHBIX HporpaMM  (GOpPMYJIaMH  JIOTHKH
npenukaroB. [lpeacraBineHne  napauleapHBIX — mporpaMMm  (GOpMyJiaMH  JIOTUKH
npenukaros. [Ipumep noctpoenus moaenu Kpunke a1 napauieabHOM NpOrpaMMBl.
Tewma 9. TemmnopanbHas moruka. Jlormku CTL*, CTL, LTL.

Jloruka CTL*. Jloruka nepeBbeB Bbuucienuit CTL. JIuneiiHas TemmopanbHas JIOTHKa
LTL.

Tema 10. Metoa Bepuduxanuu ans popmya soruku CTL.

Meton Bepudukanum, npuMepsl BepupuKaimu.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuii KOHTPOJb IO AWCIHUIUIMHE NPOBOAUTCS IYTEM KOHTPOJS IOCEHIAeMOCTH,
IPOBEICHUS] KOHTPOJIBHBIX Pa0bOT, TECTOB M0 JIKLIMOHHOMY MaTepHuainy u ¢pukcupyercs B popme
KOHTPOJIBHOM TOYKH HE MEHEE OJJTHOTO pa3a B CEMECTP.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

3ader B CEAbMOM CEMECTPE MPOBOJUTCS B MHUChbMEHHOW ¢opme mo Owmieram. bumer
CcOCTOUT U3 Tpex vactei. [IponomkurensHocTs 3auera 1 yac.

Hanpuwmep,

[lepBas yacTh npeacTaBisgeT cCOO0 TEOPETHUECKUIT BOIIPOC.

Bropas yactb npezacrapiser co0oii TeOpETUUECKH BOIIPOC.

TpeTbs 4acTh CONEPIKUT MPAKTUUECKYIO 33]1a4y.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB

NoookowhE

o

9.

10.
11.
12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Omn6xu I10.

TectupoBanue 6emoro smuka. MIHCTIEKIUS KOJ1a ¥ IPOTOH.

TectupoBanue 6enoro smuka. OnepaTropHOe MOKPHITHE U TOKPHITUE BETBICHU.
TectupoBanue 6enoro smuka. [IokpeITHE YCTOBHIA U TyTEH.

I'pad ynpaBieHus NOTOKaMu.

I'pad ynpasnenus norokamu. Merpuka MakKeiioa.

ba3oBbIli  METOX IIOCTPOEHHUS HE3AaBUCHUMBIX IIyTEH A CTPYKTYpPHOIO
TECTUPOBAHUS.

TecTupoBanue LUKIIOB.

TectupoBaHue MOTOKOB JaHHBIX.

TectupoBanue yepHOro smuka. Pa3doruenne Ha S5KBUBaJICHTHbIE KJIACCHI.
@OYHKIMOHAIbHbBIE IHarPaMMBI.

TectupoBanue uyepHOro sMKa. TeCTHUpPOBAHUE C MOMOIIBIO (YHKLIMOHAIbHBIX
yarpamm.

TecTupoBanue 4EpHOTO SIIMKA. AHAIN3 TPAHUYHBIX 3HAYCHUM.

TectupoBanue Moaysel «CHU3Y-BBEPX).

TecTupoBanue Moxysel «CBEPXY-BHU3.

TectupoBanne mopaynei. CpaBHEHHE HHUCXOJSIICH M BOCXOMSIICH CTpaTeruu
TECTUPOBAHUS.

Crpareruu TecTUpOBaHUs [IPOrPaMM Ha 3Tare pa3paboTKH.

CucreMHOE TECTUPOBAHUE.

OOBEKTHO-OPUEHTUPOBAHHOE TECTUPOBAHHUE.

OCco6EeHHOCTH TECTUPOBAHHSI 00 BEKTHO-OPHEHTUPOBAHHBIX «MOJYJICH.
TectupoBanne 00bEKTHO-OPUEHTUPOBAHHON MHTETPALIUH.
OOBEKTHO-OPHEHTUPOBAHHOE TECTUPOBAHNE MPABUIIBHOCTH.

TectupoBaHue, OCHOBaHHOE Ha OIIMOKAX.

TecTupoBaHue, OCHOBaHHOE Ha CLIEHAPUSX.

TectupoBaHue MOBEPXHOCTHOMN U TTYOMHHON CTPYKTYPBHI.

CroxacTudeckoe TECTUPOBaHME KJlacca.

TectupoBanue paz0reHMi Ha yPOBHE KJIaCCOB.

CroxacTuieckoe TECTUPOBAaHUE B3aUMOJIEHCTBHUS KJIACCOB.

TectupoBanue pazoreHHi B3aUMOIEHCTBUS KIacCOB.

TecTupoBaHne Ha OCHOBE COCTOSIHMM B3aUMOJICHCTBUS KJIaCCOB.
[IpenBapstoliee TeCTUPOBAHNE TPU SKCTPEMAIIBHOM pa3paboTKe.

PeBy.]'II)TaTI)I 9K3aMC€Ha OMpCACIAIOTCA OICHKAMH «3a4YTCHO», «HE 3aUTCHO».

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodley — https://moodle.tsu.ru/course/view.php?id=6237
6) OI_IGHO‘{HBIC MaTepHraJibl TCKYLICTO KOHTPOJA U HpOMC)KYTO‘IHOfI arTecTangumu 110

JIUCITAIIIINHE.



12. Ilepeyens y4eOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEparypa:

—OpnoB C. A. Ilporpammuas uHxeHepusi. TexHojoruu pa3zpaOOTKH MPOTrPaMMHOIO
obecnieuenus. - Cankr-IlerepOypr [u ap.] : [Tutep, 2020. - 640 c.

— UrnateeB A. B. TectupoBanue mnporpammuoro obecneuenusi / UrnateeB A. B.. -
Cankr-IlerepOypr : Jlans, 2021. - 56 c.

— CraponeroB C. M. OCHOBBI TeCTUpPOBaHMS M BepH(PUKALUU MPOTPAMMHOIO
obecnieuenust / CtapoaetoB C. M.. - Cankr-IlerepOypr : Jlans, 2020. - 344 c.

0) IOTIOJHUTEIbHAS JTUTEPATYpA:

— Knapk D. M. Bepuduxkarus moneneit nporpamm: Model Checking / Damyna M. Knapk,
M. , Opna ['pambGepr, Jopown Ilenen; Ilep. ¢ anrn. B. 3axapos u np. ; [Tox pen. P. CmenstHcKoOTO.
- M. : MITHMO, 2002. - 416 c.

— Cunnnpia C. B. Bepudukanus nporpaMMHoro odecriedenus : yaueoHoe mocooue / C. B.
Cununpie, H. FO. Hamotun. —M: UnTepreT-YH-T undopM. Texuonoruid, 2008. - 367 c.

Valmari A. Model Checking Software (vol. # 3925) 13th International SPIN Workshop,
Vienna, Austria, March 30 - April 1, 2006, Proceedings / edited by Antti VValmari. // Springer e-
books. URL.: http://dx.doi.org/10.1007/11691617

—PaBogun O. M. HanexHOCTh HPOrpaMMHOrO0 OOECHEYEHHUS POOOTOTEXHUYECKUX
cucteMm : yuebHoe mocobue / O. M. PaBogun ; Tomckuii rocynapcTBEHHBIH YHUBEPCUTET. -

Tomck : Tomckuil rocymapcTBeHHbIH yHuBepcuteT, 2012, - 115c.: wmn.  URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000427882
—beiizep b. TectupoBaHue uepHOro sSIMKAa : TEXHOJOTUU (YHKIUMOHAIBHOTO

TECTUPOBAHUS MPOrPAMMHOI0 00eCIieueHUs U cucTeM : [mep. ¢ anri.] / bopuc Beiizep. - CII6. [u
ap.] : Mutep [u ap.], 2004. — 317 c.

B) pecypcbl cetu HTepHET:

— https://intuit.ru/studies/courses/1040/209/info

— Oobwepoccuiickas Cetp Koncynbrantllntoc ChnpaBouHas 1mpaBoBas —CUCTEMA.
http://www.consultant.ru

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: makernporpamm. Britouaernpunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIUYHO JoCTyIHbIE o0naynbie TexHonoruu (GoogleDocs, AAnaexc quck u T.11.).

0) UHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN KaTajor Hay4ynoi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopmalOpaiit — https://urait.ru/
— 3OBC ZNANIUM.com - https://znanium.com/
— OBCIPRbooks — http://www.iprbookshop.ru/

B) npodeccruoHanbHble 6a3bl JaAHHBIX (MPU HATUYUL):
— YHauBepcuterckas unpopmarronnas cuctema POCCHUS — https://uisrussia.msu.ru/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHas: MHGOpMaIMoOHHO-cTatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun i IpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aymuropun U1 NPOBEACHUS 3aHATUNM CEMUHAPCKOTO THUIIA, WHIWBUAYAIbHBIX H
IPYIIIOBBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALUH.

[Tomerienust Iss cCaMOCTOSITENFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOPMAaLMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

Octannna Cepreét AjekcaHIpoBHY, KaHJ. TEXH. HAyK, JOIEHT, Kadeapa KOMIBIOTEPHOM
0e30macHOCTH, 3aBeyroIui Kadeapoit



