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Ouenounnie cpeacrBa (OC) sBISIOTCS DIEMEHTOM OLCHUBAHUS CHOPMHUPOBAHHOCTH KOMIIETEHIIMHA Yy OOYyYaloUmIMXCsl B IEIOM WIM Ha
OIIpEICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.
OC pa3pabaThIBarOTCS B COOTBETCTBHH ¢ paboueit mporpammoii (PIT).

1. KoMmnerennuu u pe3yabTaThbl oﬁyqennﬂ, (l)opanyeMble B pe3yJjibTaTe OCBOCHUA NTUCHUIIJIUHBI

Komnerenuus

NHaukaTop KoMIeTeHUMu

Kon u naumeHnoBanue
pe3yJbTaToB

00y4eHus (TUIaHUPyEMbIe
pe3yabTaThl 00yUCHHUS,

Kpurepuu oueHnBaHus pe3y/jbTaToB 00y4eHUs

nHpopmanuu

KOHTPOJIBHBIX IIPUMEPOB U
TECTOBBIX Ha60pOB JaHHBIX
NOIIK-19.2 Ocymiectiser
TMOJATOTOBKY TECTOBBLIX
HaOOpOB TAaHHEIX B
COOTBETCTBHUH C BRIOpaHHON
METOAMKOH, a TaKKe
IPOBEPKY
paboTococoOHOCTH
MPOrPaMMHOTO 00eCTIeUeHUs
Ha OCHOBE pa3pabOTaHHBIX
TECTOBBIX Ha60pOB JaHHBIX
HOIIK-19.3 OcymectBisier
cO0p 1 aHAIH3 MTOTYYEHHBIX
Pe3yJIbTaTOB NPOBEPKH

OTIMCaHUS MTOBEJCHUS JUCKPETHBIX
CHCTEM ¥ B3aHMOJICHCTBYIOIIHX
mporieccoB (KOMIIOHEHT),
MoA0UPATh MOAXOAIIYI0 MOIETH
B 3aBUCHUMOCTH OT OCOOCHHOCTEMH
JIUCKPETHOW CUCTEMBI.

OP-3 Ymeer BeIOHpaTh
MOAXOAALIYIO0 MOJEIh
HEHWCTIPaBHOCTH IS
TECTUPOBAHUS AUCKPETHOMI
CHUCTEMBI

OP-4 YMmeeT npuMeHATh
nHCTpyMeHT fsmtestonline s

HaBBIKM U YMCHUSA

XapaKTepH3yIOLIHe STAITEI OT1nu4HO Xopowo VY nosnerBopurensHo | HeynosnersopurenbHo
(hopMupOBaHUS KOMITCTCHIINH )
OIIK-19. Criocoben HOIIK-19.1 O6manaer OP-1 [Nornmaet Ba)XHOCTh CoopmupoBannbsie | Chopmuposanssie, | OOume, HO He OtcyTcTBHE THOO
OLICHUBATh 3HaHUEM (popManbHBIX (opmanpHOH BepuduKamun CHCTEMHBIC HO CoJIepiKaIe CTPYKTYPUPOBAHHBIC | hparMeHTapHOCTH
KOPPEKTHOCTb IIPUEMOB, IPABUIL, IporpamMm SHaHMA, OTJeIbHbIE SHaHW; 9aCTHTHO 3HaHUI/HABBIKOB
HPOrPaMMHBIX AIITOPUTMOB, TEXHOJIOT Uit yenemHo npoOeIbl 3HAHUS; B OCBOCHHDIC HABLIH
peanuzanuii CO3JaHUs U OP-2 Ymeer npumensts TpUMCHACMBIC LEJIOM YCIEITHO 1 yMeHHA
AJITOPUTMOB 3aI[UTHI JOKYMEHTHPOBAHHUS opmabHbIe MOsIEIH TS HABBIKI M YMCHUA | 1 iMensieMble




paboTOCIOCOOHOCTH
MPOrPaMMHOTO
obecrieyeHuns1, OIICHKY
COOTBETCTBHS
MPOTPaMMHOTO 00eCTIeUeHHUS
TpeOyeMBIM
XapaKTEePUCTHUKAM.

MOCTPOCHUS MOTHBIX
MPOBEPSIIOLINX TECTOB

OP-5 Ymeer npuMeHsTh
unctpyMeHT SPIN B pexxume
CHUMYJISILIMU U BepUUKaIIN

OP-6 YMmeer npoBepsATh CBOMCTBA
pacmpesieneHHbIX CUCTEM, B TOM
4ucIie, CBOUCTBO 0€30I1aCHOCTH

[K-3. Cnocoben
MIPOEKTUPOBATH
MPOrpaMMHO-
annapaTHbIe CPEJICTB
3aIIUThl HHPOPMAIUU

KOMIBIOTEPHBIX CUCTEM

H ceTeit

HIIK-3.2 Pa3zpaboTka
MPOEKTOB IIPOrPaMMHBIX U
annapaTHBIX CPEJCTB
3alIMTHl HHOPMAIIUH B
COOTBETCTBHH C
TEXHHYECKUM 3aJJaHUCM.

IIP-1 3HaeT 0 pa3nUyHbIX
KpHUTEpHsIX 0€30MacHOro
B3aUMOJECICTBUSL
MPOIIECCOB/TIPOrpaMm

ITP-2 YMeeT onuceIBaTh MOJIEIHA
pacmnpeeieHHbIX CUCTEM Ha
sa3pike Promela

ITP-3 YMeer 3a1aBaTh
BepHu(UIIIpyEeMbIe CBOWCTBA HA
s3pike Promela

CdopmupoBaHHbIE
CHCTEMHBIC
3HAHWS,

YCIIELTHO
[pUMEHSIEMbIE
HABBIKH M YMEHUSI

CoopmupoBaHHbIe,
HO COJIepIKaIlne
OTACIIBHBIC
npoOeIIbl 3HAHUS; B
1EJIOM YCTICIITHO
MPUMCHSCMBIC
HaBBIKHA M YMEHHS

OO0m1ue, HO HE
CTPYKTYpUpPOBaHHbIE
3HaHUA; 4aCTUYHO
OCBOCHHBIC HABBIKHN
U yMEHHUS

OtcyTcTBHE THOO
(GbparMeHTapHOCTh
3HaHU1/HABBIKOB




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Jranbl GOPMUPOBAHUSA KOMIIETEHIUH Koa n HaumeHnoBanue Bun onenouHoro cpexacrea
(pasgenbl AMCHHUILIMHBI) pe3yJIbTaToB 00y4eHust (TecTsl, 3aaHMs, KEHCHI, BOIPOCHI H JIp.)

JlaGopaTopHsie 3amaHms

Beeznenue B (popManbHble METOABI
dop OP-1 YcTHBIE OITPOCHL

BepupHUKaALUA .
puc YcTHBIN BK3aMeH

JlaGopaTopHsie 3amaHms
Bepudukaius Ha OCHOBE KOHEUHO-

2. . OP-2, OP-3, OP-4 YcrHbI€ OMpOoCHI
aBTOMAaTHOM MOJEIN .
VY CTHBIN SK3aMEH
. JlaGopaTopHsie 3amaHms
Bepudukarus Moaeneii mporpamMm
3. OP-6, ITP-1, ITP-2, ITP-3 YcrHbI€ OMpOoCH

del checki
(model checking) VY cTHBIT DK3aMeH

JlabGopaTopHble 3a1aHus
4. |S3b1k Promela u Bepudpukatop Spin OP-5, OP-6, I1P-1, I1P-2, I1P-3 [V CTHBIE OMPOCHI

Y CTHEI DK3aMeH

3. TunoBble KOHTPOJIbHBIE 3aJaHUSI WJIM HMHbIe MaTepuajbl, Heo0XoAMMbIe s
OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTaTOB 00y4eHHs

3.1. TunoBrIe 3alaHusa UL OPOBCACHUA TCKYLICIO KOHTPOJA YCIIEBACMOCTH 110
JUCIHHMITIIIMHE
KOHTpOJILHLIe BOIIPOCHI MO TUCHMIIJIMHE NJISl YCTHBIX OIIPOCOB

1. s gero HyXHBI (hopMaTbHBIE MOJEIH B TECTUPOBAHUH?

2. Bcerga nu pa3zpemmMa yCcTaHOBOYHAs 3a1ada? A quarHoctuyeckas 3agada’

3. Uro Takoe MCKJIIOUMTENbHBIN Kiacc aBTOMAaToB? (B KOHTEKCTE pa3pelIMMOCTH 3aJayuu
UACHTU(DUKAIIIHN).

4. TlpuBeauTe npUMep BO3HUKHOBECHHS YaCTUYHOCTH U HEACTEPMHHH3MA B ONMCAHHHU MOBEICHUS
JUCKPETHOM CUCTEMBI IIPH ITOMOIIIM KOHEYHOI'O aBTOMATa.

5. Bcerma M yCTaHOBOYHAs IOCIIEAOBATENIBHOCTh OYAET SBIATHCS UATHOCTHUYECKOH? A

JMarHOCTHYECKask — yCTAaHOBOYHOM?

[TpuBeanTe MpUMep UCTIOJIB30BaHMS IPOLIECCa Never.

7. Jlnst peneHus] KaKUX MPaKTHYECKUX 3a/1a4 MOKHO MCIIONIb30BaTh Bepudukarop SPIN B pexume
CUMYJISILTUU?

8. llpuBemute mpumMep 3a1aHus KaKoro-muoo TpedoBanus B moruke LTL.

9. B Kakux ciy4asx MOXKET IPUTOJUTCS METKa 3aKIIOUUTEIBHOTO COCTOSAHUS end?

10. B yem ocoGeHHOCTH BBIOOpA IO YCIOBUIO B si3bIke Promela?

o

3aganus 175 1a00paTOPHBIX padoT

JladopaTopnasi pa6ora 1. Pacno3HaBaHne HEMCIIPABHOCTHU W3 33JIaHHOTO Kjacca. 3ajaHue:
Jan sranonHblil aBToMat. Takke mpeabsBIEH JUIsl SKCIIEPUMEHTOB «YEPHBIN SIIIIMK» — PO HETO U3BECTHO,
YTO 3TO HCUCIIPAaBHAA peain3alya 3TAJIOHHOTO aBTOMATa U ABHO 3a/IaH TUIT OIINOKH. HyTeM OKCIICPUMCHTA
Tpe6yeTC$I OIpeaACINTb Ta6JII/IL[y NEepexXO0J0B-BbIXOA0B MMPECABbABJICHHOI'O aBTOMATA.

Jladboparopnasi pabora 2. I[locTpoeHune MHOXECTBa JIOCTHKUMOCTH M MHOKECTBA
Pa3IMYMMOCTH JUIsl JETEPMUHHPOBAHHOTO KOHEYHOro apTomara. 3amanme: J[Jis 3aJaHHOTO
JETEPMUHUPOBAHHOTO MOJTHOCTHIO OMPEAEIEHHOIO KOHEUHOIO aBTOMAaTa MOCTPOUTh MHOKECTBO
JOCTMKUMOCTH.  JIns  3agaHHOrO  JETEPMUHHPOBAHHOTO  MOJIHOCTBIO  ONPEIECITICHHOTO
MPUBEAECHHOIO0 KOHEYHOTO aBTOMATa NOCTPOUTh MHOYKECTBO Pa3TUIMMOCTH.

Jladoparopnasi padora 3. TecTupoBaHHe TPOTOKOJBHBIX peanu3aiuii (C MPUMEHEHHEM
uHcTpyMeHTa fsmtestonline). 3aganue: no cneunukauy BHIOPAHHOTO MPOTOKOJIA TTOCTPOUTD




dopmanbHyI0 MO1eNb (KOHEUHBIH aBToMaT). [locTpouTh TECT HAa OCHOBE (POPMATBHOI MOETH ITPU
nomoiu uHCTpymMeHTa fsmtestonline.ru. Ilomate Tect Ha peanmzanmio npotokoja. Hamucats
KpaTKUN OTYET, COIEPKALLUI MOJIEIb, TECT, OIIMCAHNUE IIPOLIECCa TECTUPOBAHUS, BBIBOJIBI.

Jladoparopnasi padora 4. Pa6ota ¢ Bepudukraropom SPIN B pexxume Bepudukauu
(mpoBepKa 3a1aHHOTO CBOWCTBA) U B pE&XKUME CUMYJISILUU (B3aUMOAEHCTBHE IPOLIECCOB;
IIPOTOKOJI BEIOOpA JIU/IEpa B OJJHOHAIIPABICHHOM KOJIbLIE; PELICHHUE 3a7auil O BOJIKE, KO3€ U
Kamycre; kpunrorpadudeckuit mporokon Hunxama-Ilpenepa (mouck ataxu)).

3.2. TunoBble 3a1aHus 11 IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIMH 110 JUCITUTIITMHE

BOHPOCLI C YCTHOMY 3K3aMEHYy

1. Yo Takoe BepuduKaus.

2. Otansl hopMaTbHON BepUBHUKAIIHH.

3. Pa3HOBUAHOCTH MeTOJ0B (OPMaTIbHOMN BepH(DUKAIHH.

4. IIpoBepka SKBUBaJICHTHOCTHU.

5. JlnarHOCTHYECKHe M yCTAaHOBOYHBIE IKCIIEPUMEHTHI C IETEPMUHUPOBAHHBIMU KOHEYHBIMHU
aBTOMaTaMH.

6. OTHOUIEHNS COOTBETCTBHE JUIsl HEACTCPMHUHHPOBAHHBIX KOHEYHBIX aBTOMATOB.

7. Crpykrypa Kpumnxe.

8. Otnuume TemmnopanbHON Joruku JuHeiHoro Bpemenu (LTL) ot knaccuyeckoit MaTeMaTndeckon
JIOTHKH.

9. Bepudukarop SPIN: 0CHOBHBIC BO3MOKHOCTH.

10. 3k Promela. Tumbr naHHBIX.

11. 3anuce LTL-hopmyan B sizbike Promela.

12. SI3wik Promela. IIporecchr.

13. fI3eix Promela. YcioBus, HUKIIBL.

14. SI3pik Promela. Kanansl. B3aumoneiicTeie paHaeBy.

15. CemaHTHKa BBITOIHUMOCTH B Promela.

16. Knaccsl CBOMCTB pacnpeAeieHHbIX CUCTEM.

17. S3pik Promela. Oneparop assert.

18. 3wk Promela. biiok atomic.

19. S3pik Promela. OcoOblit iporiecc never.

20. MeTKu COCTOSIHUH (aKTHBHOTO, 3aKIFOUUTENIEHOTO, TPUHUMAIOIIIETO).

4. MetonuuecKkue  MaTepuajbl, ONpeleJsIONMEe TNPOUEIyPbl  OIEeHWBAHMS
o0pa3oBaTeJbHBIX Pe3yJIbTATOB 00y4eHHUSs

4.1. Metoguueckue marepuanbl sl OLEHKA TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH IO
IUCIAIIINHE,

Jlst momycka K YyCTHOMY 9K3aMeHY HE0OXO0IMMO BBHITIOJIHEHHE BCEeX J1ab0paTOpHBIX padoT,
MIPOBEPOYHOI pabOTHI B AJIIEKTPOHHOM Kypce u 3aaanuii B MOOK.

4.2. Metoguueckue Marepuaibl i TMPOBEACHUS IPOMEKYTOUHOW aTTeCTaluu 10
JTUCIIUATIITAHE.

[TpomMexyTodHas aTTecTalus Mo JUCIHUILTHHE MPOBOIUTCS B JOpMeE YCTHOTO HK3aMeHa 0
TeOpeTHUeCKOMY MaTtepuaiy. K sk3amMeHy T0IyCKarTCs TOIBKO CTYICHTHI, YCIEITHO MPOIIIEIINe
TEKYILMEe aTTECTAIUU.

Kaxxnprit Ouser ajis yCTHOTO 9K3aMEHa COCTOUT U3 JBYX TEOPETUUYECKHX BOIPOCOB IO
JBYM TeMaM IUCHUIUIMHBL. B KadyecTBe AOMOITHUTENBHBIX BOMNPOCOB HA YCTHOM 3K3aMEHE
HCIOJIB3YIOTCSI KOHTPOJIBHBIE BOMIPOCHI 1O AUCLUILINHE.



