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1. Ilesin oCBOEHUA M CLUIIINHBI

IOuctynimHa — «Bepudwkanuysa — mporpamMmHoro  obecrnedenus» — obecrieunBaeT
nipuobpeTeHue 3HaHUN U yMeHu# B cootBeTcTBUU ¢ PI'OC BIIO, copelicTByeT (hopMHUPOBAHHIO
MHUPOBO33pPEeHUs] ¥ Pa3BUTUIO CIIOCOOHOCTH TIOHUMAaTh M TIPUMEHSITh B MCC/Ie[0BaTebCKON M
TIPUK/IAIHON /leATeIbHOCTA COBPEMEeHHBIN armapaT pa3paboTKM W aHamm3a KOPPEeKTHOCTU
aJIFOPUTMOB, YMEHHIO MO/Ie/IMPOBaTh MPOrpaMMbl, CrelU(UIUpoBaTh U HCC/Ie[0BaTh MX
cBoiictBa. Kpome ToOro, aucuuriiHa [Jo/DKHa oOecrieudBaTh —pa3BUTHE  JIOTUYECKOTO,
3BPUCTUUECKOTO W a/JFOPUTMUYECKOTO MBIIJIEHHs] U JlaBaTh Mpe/CcTaBleHHe O MecTe U pOJiu
aJIFTODUTMOB B COBPEMEHHOM MMpe, MHUPOBOM Ky/JbType W HCTOPWH, JO/DKHA CO/IeHiCTBOBATh
1[eJIeBOM  HAlpaB/AeHHOCTH 00pa3oBaHWs, YMeHWIO pa3pabaTblBaTh U aHAIM3MPOBAaTh
KOPPEKTHOCTb aJlrOPUTMOB, M3y4aTh UX CBOWUCTBA.

Llenb aUCHUIUTMHBI «BepuduKalus MporpaMMHOro obecrieyeHUsi» — HM3yueHHEe OOLIMX
OCHOB MOZeMPOBaHUsI TIPOrpamMM, Crocob0B crielMbUKal[i CBONCTB MPOrpaMM, MeTO/OB U
TIPYeMOB WCC/Ie[loBaHUs CBOMCTB TporpaMM, aHajau3a M JloKa3aTe/lbCTBa KOPPEKTHOCTH
TporpamMM 1 UX Mo/iesnei.

2. MecTo pucnunivebl B cTpyKType OII Mmarucrparypsl

HOuctynvza «Bepudukaryst mporpaMMHOT0 obecrieueHrs» OTHOCUTCS K BapUaTUBHOMN
yactu OIT 6akanaBpurara.

Huciunza no Beibopy «Bepudukaius nporpaMMHOro obecriedeHusi» BXOAUT B LUK
b1 maremaTHuecKMx M eCTeCTBEHHO-HAyUHBIX JUCLMIUIMH (BapUaTHBHAsi 4acTb, 00si3aTe/bHbIe
JVICLIUTIJTHEL), YUATAETCSI BO 2 CeMeCTpe MarucTparyphl. JuclurimHa HeobxoAuma Jjisi pelieH st
3a/ja4 [OCTPOeHUsI KOPPEKTHBIX IPOrpamMM, aHa/inu3a KOPPeKTHOCTH U UCC/IeJ0BaHUs Pa3/InYHbIX
CBOWCTB MPOrpaMM U UX MOZeJIel.

HuctyrnHa «Bepudukarys nporpaMMHoro obecrieueHus» ONMpaeTcst Ha JUCLIATUIMHbI
«MaremaTtuueckass JIOrMKa», «/JUCKpeTHass MaTeMaTHKa», «f3bIKM NPOrpaMMHUPOBAHUS U
MeTo/ibl TpaHCALun», «OcHOBbI UH(opMaTUKK». OT MarucrpaHta TpeOyeTcss Haluuue
JIOTUYeCKOTO  MBIIUIEHHs,  00pa30BaHHOCTb,  OPraHU30BaHHOCTE W TPyZAo0OwUe,
CaMOCTOSITe/IbHOCTb, HACTOMUMBOCTb B JOCTWKEHWHU Lle/IM, a TakKe 3HaHWs, I0JyuyeHHble IIpU
V3yUYeHUY yKa3aHHbIX BbIllle JUCLIUILIVH.

3. Ilnanupyemblie pe3yJabTaTbl O0yuYeHHs 10 JAUCIUIUIAHE, COOTHECeHHbIe C
I/IaHNpYyeMbIMH pe3y/ibTaTamu ocBoeHusi OIT marucrpaTypbl

I[Tpouecc M3yuyeHUs AUCLIUILIMHBI HarpaB/ieH Ha (JOPMUPOBaHUE CAeyIOLIUX 3/IEMEHTOB
kKomrieTeHIMid B cootBercTBrU ¢ PI'OC BO, OIl BO u mpuobpeTeHus: CleAyroOmyX 3HaHWH,
yMeHUH, HaBbIKOB U (MJ/IN) OIbITA [1eATe/TbHOCTH:

®opmupyemast Mujkarop
KoMIeTeHIus AOCTHOKeHHS IlepeueHs nyIaHMPYyeMbIX
(Ko 1 (hopMyTHDOBKa) KOMIIeTeHI{U U pe3y/IbTaToB 00yueHus
A PMy/HMp (xoa u popmyIMpOBKaA)

HpO(lJECCI/IOHaJIbHBIE KOMII€eTeHI|UH

I[1K-2. CriocoGeH BLIOMpATh, 3HaTh:
pa3pabaTbIBaTh U IPOBOJUTD [K-2.1. BoiGupaer u 1) croco6st MO/Ie/THPOBaHUST
9KCIIEPUMEHTAIEHYHO .
MPOBEpKy pa3pabaTbIBaeT IporpaMMHbIe MMporpamMm;
KOMITOHEHTBI CUCTEM 2) criocobpl crnenuduUKaLd U
paorocriocobHocTH HCKYCCTBEHHOI'O UHTeJI/IeKTa ) = KL .
porpaMMHbBIX KOMITOHEHTOB K22, II dHa/IM3a CBOUCTB IIpOTrpdMM;
CHCTeM UCKYCCTBEHHOIO ~<-<. 1 IPOBOAUT 3) crocoOmI JleIYKTUBHOTO
AHTENEeKTA 1O 3KCIepUMeHTAIbHYIO
oBecrenentiio ToeByeMLIX HpOBEpKY JloKa3aTeabCTBa KOPPEKTHOCTU
paboToCrnoCcO6HOCTH CUCTEM [Iporpamm;
KpuTepreB 3G GeKTUBHOCTH
1 KauecTsa HCKYCCTBEHHOTO UHTEJIIEKTA 4) crpareruio CcrielupuKalui U

(YHKIMOHUPOBaHUsI JOKa3aTebCTBa KOPPEKTHOCTH




5)

1)

2)

3)

4)

1)

2)

ImporpaMM, HallMCAHHBIX Ha

TipoLielypHOM sI3bIKe
BBICOKOT'O YPOBHS;

MEeTO/Ibl aBTOMAaTHUeCKOM
TIPOBEPKHU KOPPeKTHOCTH
TpOrpaMMHOM MO/ie/H.
Ymetn:

MPOBOJIUTL  CIleliu(HUKALIUIO
riporpaMm Ha SI3bIKe
TipeINKaToB;

TIPUMEHSITh MeTOf,

Jl0KasaTenbCTBa TeopeM [Jis
Jl0Ka3aTe/bCTBa KOPPEKTHOCTU
rporpaMM, HalMCaHHBIX Ha
s13bIKaX BBICOKOTO YPOBHS;
CTPOUTH rporpaMMHbie
Mo/ienu u TIPOBOJUTD
crielfuUKaI1Io u
BepU(UKAL[I0 TPOrPaMMHBIX
CBOMCTB Ha sI3bIKe
TEeMITOpPa/IbHOW JIOTHKW;
CTPOUTb  MOJENU  CUCTEM
peayibHOTO BpeMeHU C
TIOMOIILIbIO dbopmanusma
BpeMeHHbIX  aBTOMaTOB U
MPOBOJUTL  CHeLU(pUKALUIO
CBOMCTB TaKWX CHUCTEM Ha
3bIKAX BpEMEHHbIX
TeMIOpasbHbBIX JIOTHK.
Bnagers:

hopManbHBIMU MeTo/laMH
MO/leTUpPOBaHUs u
crieliuUKaLY TIPOTPamMM;
(hopManbHBIMU MeTOoJaMHu
aHaJv3a KOPPeKTHOCTHU
rporpamm (anropuT™MOB):
JleIYKTUBHBIM aHaJ/IM30M
(meTop, JI0Ka3aTebCTBa
TeopeM) U MeTOJ0M IIPOBEPKHU
mozenu (model checking).




4. O0beM, CTPYKTYPa H CO/IePXKaHHe JUCIUILTHHBI
OO61mast TpyZ0eMKOCTb AUCLMIITMHBI COCTaBsieT 3 3au. ef., 108 akaz. yac.

n/n

Tembl
(pa3aesnbi)
AVICLMILIMHBI,
HX Cofiep)KaHue

CeMm
ecT

Bu/pl yueOHbIX 3aHATHH,
BKJ/IIOYas CaMOCTOATE/TbHYIO
paboTy CTY/I€HTOB,

U MX TPYA0EMKOCTH
(B aKa/[eMHUYECKHX Yacax)

DopMBI TeKyLIero
KOHTPOJ1sA
ycreBaeMoCTH

dopma
NMPOME)KYyTOUHOH
arTecTanuu
(o cemecTpam)

KonTakTHas padoTa

aTTe
cTarj
VOH
HbIe
HCh
bITa
HUS

71ab
opa
TOP
HBI

e

npa
KTU
yec
Kue

KOH
cyn
bTa

1[UM

JieK
U1

€aMoCTo
ATe/bHA
1
pabora

JenyKTUBHBINM aHa/IN3
KOPPEKTHOCTH MPOrpaMM Ha
npuMepe «IIPOCTOro» si3blKa
MIPOrPaMMHPOBAHUSL.
CreLuduKaryst mporpamMmm
TIOMOIIIBIO TIpe/i- U
MOCTYC/IOBUM. Jl0Ka3aTe/lbCTBO
KOPPEKTHOCTH NPOrpaMm
OTHOCHTeJ/ILHO CrieljuduKariyy,
VMHBapUaHTOB U
orpaHWuMBaroIel (GyHKLUH.
ITocTpoenue MHBapUAHTOB U
OrpaHWYMBAOLIMX (DYHKLHI.

17

JomarHue 3a1aHust
WNupuBupyansHoe
3aianue Ne 1
OK3aMeH

IMTocTpoeHue Mozeneit
Trapasule/IbHbIX U
pacripefie/IeHHbIX CUCTeM
.ACUHXPOHHBIE U CUHXPOHHBIE
riporieccel. B3anmoeiicTere
TIPOLECCOB.

Crpykrypa Kpurnke. Metog,
TIPOBEPKU MO/IeJIH.
Bepudukaiiys Mozesneit u
TeopHsi aBTOMAaTOB. ABTOMAThI
HaJ, 6eCKOHEYHBIMU C/IOBAMH.
Crpykrypa Kpurike Kak
asTomart broxu. TemnopasbHas
JIOTHKA JIMTHEWHOrO0 BpeMeH!
LTL. ®opmyna LTL kak
0000111eHHBIN aBTOMAT Broxu.
Pepykuus aBTomara broxu s
tdopmysiel LTL. [Tepeceuenue
A3BbIKOB CTPYKTYphl Kpurke u
asTomara broxu. IIpoBepka
IyCTOTEI aBTOMAarTa broxu.
ITpoBepka MO/ie/Id «Ha JIeTy».

17

Jomarnue 3asaHus
WupuBupyansHoe
3aganue Ne 2. SPIN
JK3aMeH

Bepudukariiyst Mozesnent ais
noruky CTL. TemrnopanbHast
sorvka CTL. Bepudukaiiys

17

Jomarnue 3aaHus
WnpuByyansHoe
3aganue Ne 3. SMV




mopenen ans CTL. OK3aMeH
Bepudukaiiys Mmozeneit u
HETIO/IBIKHBIE TOUKHU.
CumBoJbHast BepuuKaLus
Mogeneit st CTL.
[BovuHbIe [UarpaMMBI
peleHui. JJuarpaMMbl
ROBDD. ITocrpoenue u

MaHuny/sius ROBDD.
Teopuist BpeMeHHBIX aBTOMATOB. 1
B 5 16,7
peMeHHbIe aBTOMAaThl broxu u
JomanrHue 3ajaHus
Mromnepa. MogenvpoBanue,
NupuBupyansHOe
4, |cnenydukanys v Bepudukammsa| 3 | 3 | 6
3aganue Ne 4. Uppaal
CUCTeM peaslbHOr0 BpeMeHH C
OK3ameH2
TIOMOIIIBbI0 BPEMEHHBIX
aBTOMaTOB
B 4 0,3
cero 3a 3 cemecTp 12 | 24 67,7 |3auer
Bcero 12 | 24 4 10,3 67,7

5. O0pa3oBare/qibHbIe  TeXHOJIOTMH, HCIOJ/b3yeMble TPH  OCYIeCTB/IEHHH
oOpa3oBaTe/ILHOI0 MpoLecca Mo AUCHUIUINHE

AxkajeMuuecKas JeKius (UM JieKiys o0Iero Kypca) — 1oc/ie/ioBaTesibHOe U3/I0KeHre
MaTepuasa, OCYLeCcTB/sieMOe IpedMyLeCTBeHHO B BHJe MOHOJOra IpernojaBarers.
TpeboBaHusi K aKaJeMUYeCKOW JIeKL[UM: COBPEMEHHbIM Hay4HbId YpPOBeHb W HACHIIeHHas
uH(opMaTUBHOCTb, y0OeiuTesbHas apryMeHTalysi, [OCTYIHas M TIOHSTHasi peub, YeTKas
CTPYKTypa U JIOTMKA, Ha/MuMe SIPKUX TPUMEpPOB, HAyUHBIX [I0Ka3aTeabCTB, OOOCHOBAHUM,
(dakToB.

BBojHas jeKnMsA — [jaeT MepBoe LeJIOCTHOe TMpe/iCTaBleHue O JUCLIMIUIMHE (Wu ee
pasziesie) ¥ OpHUEHTHUpYeT CTyJeHTa B CUCTeMe W3yueHWs [aHHOW JUCLMIIMHBL. CTy[eHTbI
3HAKOMSITCS C Ha3HayeHWeM M 3a/ladaMH Kypca, ero pO/bI0 U MeCTOM B CHUCTeMe yueOHBIX
JUCLMIVIMH ¥ B CHCTeMe TOJTOTOBKM crieljanucTa. laeTcs KpaTkuii 0030p Kypca, UCTOpUS
pa3BUTHsl HAyKU U TPAKTUKH, [JOCTMDKEHUs] B 3TOM cdepe, MMeHa W3BECTHBIX YUeHbIX,
W3/1araroTcs INepcreKTUBHblE HampaB/ieHUsl UcciefoBaHui. Ha 3TOM /eKLMM BbICKA3bIBAHOTCS
MeTO/MUecKre W OpraHu3allMOHHble 0COOEHHOCTH PabOThI B paMKaxX Kypca, a TakkKe [aeTcst
aHaJIi3 peKOMeH1yeMol yueOHO-MeTOJUUeCKOU TUTepaTyphl.

CemuHap (ceMuMHapckoe 3aHATHe) — (opMa 3aHATHUs, Ha KOTOPOM IPOMCXOJUT
obcyxZieHue CTyJeHTaMM I10[, PYKOBOZCTBOM IIperiofiaBaTesisi 3apaHee I10JrOTOBJ/IEHHBIX
JIOK/1a/10B, pedpepaToB, npoekToB. CeMUHAap BBINO/HSET ciefyrole GyHKLIMN: CUCTeMaTH3aLus
u 0000111eHre 3HaHUM 10 U3yUYeHHOMY BOIIPOCY, TeMe, pasfieny (B TOM UHC/e B HECKOJbKHX
yueOHBIX Kypcax); COBepILIeHCTBOBaHHe yMeHH paboTaTh C [JOTIOJTHUTE/TBHBIMA UCTOUHUKAMH,
COIOCTaB/IATh MU3/I0)KEHHe OJHUX U TeX >Ke BONPOCOB B pPa3/IMYHbIX MCTOYHHUKAX MH(OpMaLUY;
yMeHMI BBICKa3bIBaTh CBOK) TOUKY 3peHHsi, 000CHOBBIBAaThH ee; MUCaTh pedeparsl, Te€3UCHI U
TUIaHbI /I0K/1a/10B U COOOIIIeHNH, KOHCIIEKTUPOBAThb NPOUMTaHHoe. [11aH ceMrHapa 03By4HBaeTCst
3apaHee ¥ B HeM OOBIUHO YKAa3bIBalOTCS OCHOBHBIE BOTIPOCHI, TOJ/IeXKall[ie PAaCCMOTPEHHIO |
JUTepaTtypa, peKoOMeH/yeMasi BceM M OT/e/IbHbIM [JOK/Ia[[uiKaM.

IIpakTHueckoe 3aHATHE — 3aHsTHE, TOCBSILLIEHHOE OCBOEHWUI0 KOHKDETHBIX yYMEHHUH U
HaBBIKOB U 3aKpeIlIeHUI0 TI0/TyYeHHBIX Ha JIeKLIMY 3HaHUM 110 NIpe/I0’KeHHOMY allrOPUTMY.

B ocHOBy o0Opa3oBaTesbHOUM TEXHOIOTHH T10 JUCLUIUTHHE «Bepudukaiysi mporpaMMHOTo
obecrieueHusi» TOMMMO TPaZMLMOHHBIX ()OPM JeKUWi U 1abopaTOpPHBIX 3aHATHI I10/I0)KeHa
TaKke (hopMa, COCTOSLAsi B BBIMOJHEHUWU CTY/E€HTOM WH/JUBUAYa/IbHBIX 3a/laHUM 0 TeMaMm
JOUCLIAIUIAHBL. VIMeoTCsl ueTblpe UHMBHUAYA/IbHBIX 3[@aHUs MO0 JUCLMIUIMHE. 3a/laHusl [JO/DKHBI
ObITH pellleHbl TTMCBMEHHO WA B /1. BUZIe C TIOC/TeYIOlel YCTHOU 3amuToi. [lepBoe 3ajaHue
3aKpblBaeT TeMaTUKY JeJYKTHBHOIO aHaiv3a KOPPEeKTHOCTH I0C/Ie[0BaTe/bHbIX [POrpaMM.
[TpexcraBnsier coOol HEOOMBITYIO TPOrpaMMy, HallMCaHHYH) Ha «IIPOCTOM» SI3bIKE BBICOKOTO
YPOBHSI, KOPPEKTHOCTb KOTOPOM HEOOXOAMMO fl0Ka3aTh OTHOCHUTE/IBHO CrieljudrKaiuy,




COCTaB/IsIeMOM CTY/IEHTOM TI0 CJIOBECHOMY OMNHWCAaHWIO TpeboBaHWii K Tmiporpamme. [lpu
Oe3yCrelIHbIX CO CTOPOHBI CTy/IeHTa TIOTBITKAX IMOCTPOEHUs] WHBapWaHTa, OrpaHUuMBarollei
(GYHKLMM ¥ TIOCTYCJIOBUSI 3TU He0oOXOAWMBbIe AJIsi BBITIOJHEHUs] 3aZiaHusi KOMIIOHEHTBI MOTYT
ObITb TIpeAOCTaB/ieHbl CTY/IeHTy. BbIMOsHeHWe BTOPOTrO, TPeThEr0 W UeTBEpPTOTO 3aJaHuid
nipeZrionaraeT MoJieMpoBaHue (TipefcTaBjieHUe B BUJe CTPYKTyphl Kpurmke), crerpudukaryio
(3amuch CBOWMCTB Ha s3blKe TeMITIOpPa/JibHOM JIOTUKKM) W aBTOMAaTUYecKyr BepuHUKal|io
HEKOTODOM Tapa/ule/ibHOW W pacrhpefie/leHHOM TIporpaMMbl  C  TIOMOIIBIO  CBOOOJHO
pacIpoCcTpaHsieMbIX /s yueOHbIX 1enei cpeacTs Beprudukarmu SPIN, SMV u Uppaal. Ommmokw,
JOTTyIIleHHbIe TIPU BBITIOJHEHUM 3aJjaHusi, OTMEYAloTCs MOAPOOHO TperiofiaBaTesieM, BeAyIM
nabopaTopHble 3aHsATHs. [locsie ucrpaBieHus: OMIMOOK 3alaHKe CIaeTCsi BHOBb TPeTojaBaTesTio
Ha mipoBepKy. CTy/eHTbl, CZaBlliue BCe WHAWBUJYyalbHble B yCTaHOBJIEHHblE CPOKH, TOC/e
YCIIeIIIHOTO OTBeTa Ha PsiJ JOTOJHUTENbHBIX BOIPOCOB, 3aKPHIBAIOIIMX OCTABIIHECS TEMBI,
MOJy4YaloT OTMETKY O C/laue 5K3aMeHa [JOCpPO4yHO. Takoil MozAxoJ CTUMY/IUPYeT IMOCTOSTHHYHO
paboTy CTYZIeHTOB B TeueHHe CeMeCTpa Y aKTUBU3UPYeT YCBOeHHe MaTepuasa. JOTa TeXHOJIOTHs
TI03BOJISIET TIPOBO/IUTh UHAUBHAYa/NbHOe 00yueHre CTY/IeHTOB U ZiaeT XOpOLIKe pe3y/bTaThl AJIs
niprobpeTeHust CTy/IeHTaMH 3asiBJIeHHbIX KomreTeHIMi. OHa JjoTo/HsieTCst 06Cy KaeHreM o01ux
(TUIMYHBIX) OLIMOOK Ha 1a00PAaTOPHBIX M JIEKLIMOHHBIX 3aHSITHSIX.



6. IlepeueHb MH(OPMAIMOHHBIX TeXHOJIOTHH, HCNO/Ib3yeMbIX NPH OCYIeCTB/IeHUH
oOpa3oBaTe/IbHOT0 TMpoIecca MO AUCHUIUIMHE, BK/IIOYasg IepeyeHb JIMLIEH3MOHHOI0
NMpOrpaMMHOro obecnedeHusi W WHG(POPMAIMOHHBIX CHPABOYHBIX CHCTEM (mpH
He00X0JMMOCTH)

B niporjecce ocyiecTBieHHs 06pa3oBaTe/IbHOTO MpoLiecca UCToIb3yHTCS:

— 7151 GOpMHUPOBaHUsI TEKCTOB MaTepUasoB Jijisl IPOMEXYTOUHOM M TeKylljell aTTecTaluyd —
niporpamMmbl Microsoft Office, usgatensckas cucrema LaTex;

— s TIOMCKa yyeOHOW JiuTepaTypbl Oubmmoreku HApl'Y  — ABTOMaTH3MpOBaHHAs
6ubnroreynHast uHpopmauroHHasi cucreMa "BYKU-NEXT" (ABUC "Byku-Next");

— cBOOOJIHO pacripocTpaHsieMble fJisi yueOHbIX 1jesieil cpecTBa Beprudukanyu SPIN, SMV u
Uppaal.

7. IlepeueHb OCHOBHOWI W [IONO/JIHUTE/IbHOW Y4eOHOH JIMTEpPaTyphbl, PecypcoB
uH(}pOPMALIMOHHO-Te/IEKOMMYHUKAIUOHHON ceTn  «/IHTepHeT», HeO0XOAMMBIX /i
OCBOEHHS JUCIHUIUITHHBI

a) OCHOBHas:

1. Ky3bmuH, E. B., Bepudukaiys mozeneii iporpamm : yueb. mocobue s By3os / E. B.
KysbmuH ; oz pea. B. A. Cokosnosa, Apocnasis, Apl'Y, 2008, 174c

2. Ky3pmuH, E. B., Bepudukaiusi Mozeneii rnporpamm [DeKTpoHHBIN pecypc] : yuel.
nocobue a5 By30B / E. B. Ky3bmuH ; oz peq. B. A. CokonoBa, SIpocnaeis, ApI'Y, 2008, 174c

http://www.lib.uniyar.ac.ru/edocs/iuni/20080499.pdf

6) momo/HUTe/TbHAS:

1.Knapk, 3. M., Bepuduxkanus mogesneit nporpamm : Model Checking : nep. ¢ anrs. / 3.
M. Knapk mn., O. I'pambepr, /1. ITenen ; mog pex. P. Cmensinckoro, M., MITHMO, 2002, 416¢

2. Ky3bmuH, E. B., CTpyKTypHpOBaHHbBIE CHCTEMBI TIEPEXO/IOB : yueb. mocobue f1st By30B
/ E. B. Ky3pmuH, B. A. Cokonos, M., DUIMATJIINT, 2006, 174c

B) pecypchl cetu «/IHTepHeT»
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

8. MarepuanbHO-TexHUYecKasi 0a3a, HeoOXoguMasi /I OCYI€CTBJ/ICHHS
o0pa3oBaTe/ILHOI0 MpoLecca Mo JUCIHUIUIHHE

Aypuropun, o60pyoBaHHbIe [/ TIDOBEAEHUs JIeKLUM, MPAKTUYeCKUX 3aHATHUU U
KOHCYJIbTali, poH/, 6OIMOTeKH, KOMIIbIOTEPHAs TeXHUKA.

ABTOp(BI) :
nipocdeccop Kadepbi
TeopeTUueCKol MH(POPMaTHKH,

a. @.-M. H. Ky3bmuHn E.B.



http://www.lib.uniyar.ac.ru/edocs/iuni/20080499.pdf

ITpunoxxenne Nel K pafoueit nporpaMmMe AMCLUIITHHBI
«Bepuukarys nmporpaMMHOro 0becrieueH s

DoH/| OLeHOUHBIX CPe/JCTB
AJISl IPOBe/IeHUs TeKylleld U MPOMe)XyTOUHOM aTTeCTaluU CTY/|eHTOB
1o JUCLHUI/INHe

1. TunoBble KOHTPO/IbHBbIE 33/laHMA WM HHbIe MaTepHasbl,
Heo0XoAMMbIe JI/is OLleHKHY 3HaHUI, YMEHUI, HAaBbIKOB U (M/IH) OMbITA
AeATe/IbHOCTH, XapaKTepHU3YyIOLIMX 3Tanbl (opMUpPOBaHUA KOMITeTeHIHI

1.1 KoHTpo/bHBIE 3ajaHUA M UHBIe MaTepHUaJibl,
HCII0/Ib3yeMble B Iporecce TeKyien
arrecTanuy

BapuaHTbI KOHTPO/IbHOH PadoThI.

Tekylui KOHTPO/Ib YCIIeBaeMOCTH CTYZ€HTOB OPraHU30BaH B BU/e JOMAllHUX 3aJaHuM
Y YeTblpeX WHJVBUJYaJbHBbIX 3a/laHWl, KOTOpble JO/DKEeH BBIMOJHWUTH KaXKIbli CTyJeHT. B
TIpeBIAYINIEM pa3ziesie ONMCaHa TEeXHOJOTUS WHIWBHUYaJbHOTO OOyYeHUs CTYZEeHTOB TIpy
TIOMOILM TaKuX 3a/aHuii. TpeboBaHUs K 3alayaM WH/AWBUAYaNbHBIX 3a/laHUM U MPUMephI 3aau
clefymomye:

I. Joxkaxure ¢opMa/ibHO, UYTO CEAYIOLIMM a/lrOPUTM TIpeJjHa3HaueH /1/1s 3aliCH B
riepeMeHHYI0 Z TIpou3BeieHus urces a U b npu b > 0 6e3 ucroib30BaHus Orepalii yMHOXKeHUsI.
x,y,z:=a,b,0;
doy >0 & even(y) ->y, x :=y/2, x+x []
odd(y) >y, z := y-1, z+x
od

Kputepuu orjeHuBaHus

O1nenka Kpurepun
OtnmuHOo IMK-2. 3Haer crocoObl JeJyKTUBHOTO J/IOKa3aTe/bCTBa
KOPPEKTHOCTH Tporpamm; CTpaTeruto crieruUKalun U

Jl0Ka3aTeNbCTBA  KODPEKTHOCTU  TpOrpaMM,  HalMCaHHBIX  Ha
TMpOLelyPHOM SI3bIKe BBICOKOTO YPOBHSI.

Ymeer mipoBOAUTH crielfudUKalLMi0 TpPOrpaMM Ha S3bIKe
MpeAuKaToB; TNPUMEHSITb MeTOJ, JOKa3aTelbCTBa TeOpeM  JJist
Jl0Ka3aTeNbCTBA KOPPEKTHOCTH MPOrpamMM, HAMKMCAaHHBIX Ha S3bIKax
BBICOKOTO YPOBHSI.

Bnageer dopmManbHbIMKM MeTOAAMU JeJyKTUBHOTO aHaau3a
KOPPEKTHOCTH MPOrpaMm (aJropuTMoB).

[Mpou3Bén  TMOJHOCTBHIO MpaBWIbHOE  /10Ka3aTesbCTBO
KOPPEKTHOCTH JaHHOW MPOrpaMMBI.

Xoporio IMK-2. 3HaeT criocoObl [AeAYKTUBHOIO J/IOKa3aTejbCTBa
KOPPEKTHOCTH Tporpamm; CTpaTeruo crierurKalyn U
[lOKa3aTe/jbCTBA  KOPPEKTHOCTA  MpOrpaMM,  HalWCaHHbIX  Ha
MpOLelyPHOM $I3bIKe BBICOKOT'O YPOBHSI.

YMeeT TIPOBOAUTH Criel[UdUKalLMI0 TIPOrpaMM Ha  sI3bIKe
MpeJIMKaToB; NIPUMEHSTh MeTOJ, [J0Ka3aTe/bCTBa TeOpeM [Isi




[l0Ka3aTe/IbCTBa KOPPEKTHOCTU MPOrpaMM, HAMMCAHHBIX Ha SI3bIKax
BBICOKOT'O YPOBHSI.

Brageer dopManbHbIMA MeTOAAMU JeIyKTUBHOTO aHaau3a
KOPPEKTHOCTH MpOrpaMm (aJropuTMOB).

[Tpou3sBén npaBU/bHOE [JOKAa3aTe/bCTBO KOPPEKTHOCTH [JaHHOM
MIpOrpaMMbl  OTHOCUTE/IHO Clielu(YKalid, KOTOpas COJEp)KUT He
MO/THOe OMMCaHWe BXOJHOTO M BBIXOAHOTO MHO’KECTBA JOMYCTUMBIX
3HaueHWM NMPOrpaMMHBIX [TepeMeHHbIX.

Y noBneTBOpUTE/ILHO

ITK-2. 3HaeT cmocobbl JeyKTUBHOTO J/IOKa3aTe/bCTBa
KODPEeKTHOCTH  MpOrpamu; CTpaTeruo cnequpuKalMd U
[l0OKa3aTe/JbCTBa  KOPDPEKTHOCTW  MpOrpaMM,  HAaMWCAaHHBIX  Ha
TIpOLIelyPHOM sI3bIKe BBICOKOTO YPOBHS.

YMmeeT TIpOBOAUTH criel[udUKalMI0 TIPOrpaMM Ha  SI3bIKe
TpeJUKaToB; IPUMEHATb MeTOJ, JlOKasaTe/lbCTBa TeOpeM IS
[l0Ka3aTe/bCTBa KOPPEKTHOCTU MPOrpaMM, HAMMCAHHBIX Ha S3bIKax
BBICOKOT'O YPOBHSI.

Brageer dopManbHbIMA MeTOAAMU JelyKTUBHOTO aHaau3a
KOPPEKTHOCTH MPOrpaMM (aJrOpuTMOB).

[Tpou3sBén npaBUIbHOE [OKA3aTe/bCTBO KOPPEKTHOCTH JJaHHOM
MIpOrpaMMbl OTHOCHUTEIbHO HEBEPHO MTOCTPOEHHOM ClieliM(UKALUH.

HeynosneTsopuTeibHO

[TK-2. He 3HaeT cnocobbl [efyKTUBHOIO Jo0Ka3aTeabCTBa
KODPEeKTHOCTH  TpPOrpaMM; cTpaTerto  crneudpuKamuu |
[l0Ka3aTesbCTBa  KOPPEKTHOCTM  IpOrpamM, HalMCaHHbIX  Ha
TIPOLIeJyPHOM $I3bIKe BBICOKOI'O YPOBHS.

He ymeeT mnpoBojuTh crielju(UKaLfl0 MpPOrpaMM Ha s3bIKe
NpeIMKaToB; TPUMEHATb MeTOZ, [JOKa3aTelbCTBa TeopeM  [Ji/is
Jl0Ka3aTeqbCTBa KOPPEKTHOCTH IPOrpaMM, HalMCaHHBIX Ha SA3bIKax
BBICOKOT'O YPOBHSI.

He BrasieeT (popmanbHBIMU MeTOJaMU Jie[yKTUBHOIO aHaIu3a
KOPPEKTHOCTH MPOrpamm (aaropyuTMoB).

He BbIMOMHWI [l0Ka3aTeJbCTBO KOPPEKTHOCTH  [JaHHOM
NPOrpaMMBl.

II. Mcrnonb3ys onpefiesieHUss CUHTaKCHCa U CeMaHTHUKU (opMyJ1 TeMropanbHoW oruku LTL
(wm CTL) npousBeauTe crieLiM(PUKALIUIO C TIOC/IeytolIei BepuurKalieli ¢ TOMOLbI0 Cpe/iCTBa
Bepudukauu SPIN u SMV yKasaHHBIX HWKe CBONCTB [/l CUCTEMbl ACUHXPOHHBIX
rapasiie/ibHbIX IPOLIeCCOB CO B3aMMHBIM HCK/IIOUEHHWEM, Mpe/cTaB/ieHHOW Ha puc. 1.1. B

rocobuu [4]:

1. «BszanmMHOoe uckaroueHue». [Ipolieccel HUKOr[a He OKaXyTCSd B CBOMX KPUTHUECKUX
yuyacTKax O/[HOBpeMeHHO. [IpyruMu CI0BaMH, CHCTeMa HU NPY KakKruX 00CTOsITeNIbCTBaxX
He TIOTaZleT B COCTOsIHUE, B KOTopoM Tiporjecchl [1p1l u I1p2 OyayT HaXOAUTHCS B CBOMX
JIOKQJ/IbHBIX COCTOSIHUSIX C HOMepaMmu 7.

2. «OtcyTcTBUE B3aMMHOUM G/IOKMpOBKW». He CylliecTByeT CUTyalyuu, NpyU KOTOPOW HU
niponecc I1p1, vy nponecc I1p2 He MOTyT neperTH B Ipyroe JI0KaJbHOe COCTOSIHUE.

3. «OtcyTcTBUe OeCKOHEUHOro OTK/IaZblBaHUsS IpoleccoB». Ecau ofuH U3 mpoleccoB
No)kejlaeT BOWTH B CBOK KPUTHYECKYHO CEKIMI0, OH 00si3aTe/lbHO B Hee BOWJET.
[pyrumMu croBaMH, MCK/IHOYaeTCsl BO3MOXXHOCTb, MPU KOTOPOM OJWH U3 MPOLIECCOB
0eCKOHeUYHO 4YacTO 3aXOJUT B CBOW KDPUTMUECKHMM Y4YacTOK, a BTOPOM TIpOLecC
BBIHYK/IeH [TOCTOSTHHO




OTK/Ia[bIBaTh CBOM BXOZ B 3TOT yYacCTOK, OECKOHEUHO Z0JIT0, TaKUM 00pa3oM, OXKuzast
CBOeli ouepe/u.

4. «CrpaBegymBocTb». Ecim  oba mporjecca OJHOBPEMEHHO BBIIUIA W3  CBOMX
HEKPUTHUUYECKUX Yy4acTKOB, T. e. mipoueccbl [Ipl u IIp2 HaxogdaTcsi B JIOKadbHBIX
COCTOSIHUSIX C HOMepamM# 1, TO B CBOW KPUTHMUYECKHMI yuaCTOK TepBBIM 00s3aTeslbHO
BOHZIET TOT TMpOLIeCC, MPUOPUTET KOTOPOrO B [aHHbIM MOMEHT BbIllle (IPUOPUTET
onpejiesieTCsl UCXO0/Is U3 3HaUeHUs1 TIepeMeHHOM trn).

5. «OrtcyrcTBHe uepefoBaHUs». EcC/iM mepBblM TIPOLIECC TOMBKO YTO T[IOCETU CBOM
KPUTHMYECKUM Y4aCTOK U XOUeT BHOBb B HErO BOMTH, a BTOPOM IPOLIECC He BbIpa)kaeT
TAKOTO >KeJIaHusI, TO TIEPBOMY HeT HeOOXOUMOCTH [I0’KUAATHCS, TIOKa BTOPOH TIpoIiecc
MpOSIBUT Ce0sl, BOWZET B KPUTHUECKYI0 00s1lacTh, a 3aTeM TIOKWHeT ee. [IpyrumMu
CJIOBaMH, TIOCEIL[eHHsI TIPOIlecCaMM CBOMX KDUTHUECKHMX YYacCTKOB He 00si3aTesbHO
JIOJDKHBI  yepefoBaThbCsd. EcmM OoAMH M3 TMpOLIeCcCOB HaBCerjia OCTaeTCss B CBOEM
HEKPUTHYECKOM yuacTKe (HarpuMep, 3aKOHUYMI paboTy), TO 3TO He OKa3bIBaer
HUKAaKOIr0 BJ/IMSIHMSI Ha BO3MOXXHOCTb BXOJa APYroro mpoLecca B CBOW KpPUTHYECKUM
Y4acCTOK.

Kpurepuu orjeHrBaHus

OneHka Kpurepun

OtvyHO [IK-2. 3HaeT  MeTOAbl  aBTOMATUUeCKOW  TPOBEPKHU
KOPPEKTHOCTU MPOrpaMMHOM MOJe/NNd. YMeeT CTPOUTh MpOorpaMMHbIe
MO/ie/Id ¥ IPOBOAUTE crieli(UKaLyio U Bepru(UKaL|io IPOrpaMMHbBIX
CBOMCTB Ha sI3blKe TeMIOpaJbHOM JIOTUKU. BiajeeT ¢dopManbHbIMU
MeTOZlaM{ MO/IeJIMPOBaHUs U criel{uUKaLiU porpamm.

[Mpou3Bén  TpaBU/IbHYH  3amuch  BceX  TpeOyeMbIx
NpOrpaMMHBIX CBOMCTB Ha s13bIKe TeMIiopanbHo j1oruku LTL.

Xopoliio IMIK-2.  3HaeT  MeTOAbl  aBTOMAaTUUeCKOW  TPOBEPKHU
KOPPEKTHOCTH TIPOrPaMMHOM MOJIeNIN. YMeeT CTPOUTh MPOrpaMMHbIe
MO/IeJId ¥ TIPOBOAUTH Crielii(UKaL1I0 U BepyuHUKaI|I0 MPOrpaMMHbIX
CBOWCTB Ha sI3bIKe TEMIIOPAJbHON JIOTWKHW. BrazeeT (opmanbHbBIMU
MeTOZ.aMH MO/Ie/TUPOBaHUs U CrieliuUKaL[U ITPOrpamMM.

ITpou3Bén MpaBUIbHYIO 3aMUCh OoJiee TIOJIOBUHBI TPeOyeMbIX
MIPOTrPaMMHBIX CBOWCTB Ha si3blKe TeMropasbHou ioruku LTL.

Y noBreTBOpUTEIBHO [1K-2. 3HaeT  MeTOZAbl  aBTOMAaTHMYeCKOW  MPOBEPKHU
KOPPEKTHOCTU MPOTrPaMMHOM MojielIi. YMeeT CTPOUTh NPOrpaMMHbIe
MO/Ie/Id ¥ TIPOBOAUTH Crielii(UKaLyio U Bepru(HUKaL|io MPOrpaMMHbBIX
CBOMCTB Ha si3bIKe TeMITOpa/ibHOM JIOTMKU. Brazseer dhopmanbHbIMU
MeTOZ.aMH MO/Ie/TUPOBaHUs U criel{uUKalU TPOrpamMM.

[Tpou3Bén TpaBU/IBHYIO 3alyCh HECKOJBKUX TpeOyeMbIx
MporpaMMHBIX CBOMCTB Ha s3bIKe TeMriopaabHoW noruku LTL.

HeyznosnetrBopurensHO [IK-2. He 3Haer MeToApl AaBTOMATHYeCKOW IIPOBEPKU
KODPeKTHOCTM MporpaMMHoid  Mofenu. He  ymeer  cTpouTh
MporpamMMHbIe MO/ZIe/IU U MPOBOJUTH Crielii(UKaL|Io U BepupHUKaI1io
MPOrpaMMHBIX CBOMCTB Ha sI3bIKe TeMIIOpajbHOU JIorMKU. He BrazeeT
¢opManbHBIMKM ~ MeTOJlaMM  MOJE/NMpOBaHUs UM creljupukauyu
IIPOrpaMM.

He npou3sBén npaBW/IbHYI 3alMCb HU OJHOTO U3 TpebyeMbIx
TpOrpaMMHBIX CBOMCTB Ha si3bIKe TeMIiopanibHou oruku LTL.




[II. TTIpoBeguTe TIPOBEPKY CBOMCTB MOZeaU (pearbHOTO BPEMEHH) >KeJe3HOA0POKHOTO
repeesZia C TIOMOIIBIO TIPOTPAMMHOrO cpezicTBa Bepudukaimu Uppaal, 6asupyroiieMcsi Ha
TeOpPUU BPEMEHHBIX aBTOMAaTOB.
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MOAEJ’IL aBTOMATHOI CHCTEMEI B BUE napanneanoiz’I KOMIIO3UIJUH CUHXPOHU3UDPYIOLINXCS BpEMEHHBIX aBTOMATOB

Caoicrsa:
1) mnarbaym He MoXeT ObITb oOmyllleH (Tiepee3s; He MOXKeT ObITb 3aKphIT) Oojiee uem
Ha 10 muH., T.e. cocTosiHMe aBTOMaTta A3 «0. nularbaym mnofgHST» JOCTUraeTcsl Kak MaKCUMyM
yepe3 10 MuH. roc/ie NonajaHusl UM B cocTosiHue «2. [llnarbaym omyirieH».
2) Korjja 1oe3/| BOHET B Tiepee3], iardaym yske Jo/DKeH ObITh OIMyIIjeH.

Kpome Toro, mpu czave 3a/laHisi MOTYT ObIThb 3a/laHbl BOIIPOCHI TI0 TeOPUM. MaTepuail 1o
TeMe 3a/laHus [JO/DKeH ObITh TOJPOOHO UM TIOJTHO OCBeIleH W MPOWIIFOCTPUPOBAH Ha TpuMepe

pelleHUsT 3TOT0 3a/IaHusl.

Kpurepuu onieHrBaHus

Onenka Kpurepun

OtnuuHO [IK-2.  3Haer MeTOApl  aBTOMATHYeCKOW  IIPOBEPKHU
KODPEKTHOCTH TMPOrpaMMHOM MoJied. YMeeT CTPOMTb MOJenu
CUCTEeM peasibHOTO BpPeMeHU C TIOMOLbI0 (opManr3mMa BpeMeHHBIX
aBTOMAaTOB M MPOBOJAUTHL CreLM(UKal|MI0 CBOMCTB TaKUX CUCTEM Ha
sI3bIKaX BPeMEeHHBIX TeMIIOpa/ibHbIX JIOTHK. Biazeer dhopManbHbIMU
MeTOZlaMH{ aHa/Iu3a KOPPeKTHOCTH MPOrpaMM.

[IpaBuibHO MOCTPOEHa BpeMeHHasli Mojefb, IPaBUILHO
3arMMcaHbl BpeMeHHble CBOMCTBa, TIpOBe/leHa TIpOBepKa CBOMCTB
MOJle/H.

Xoporio [IK-2.  3Haer  MeTOApl  aBTOMATHYeCKOW  IIPOBEPKHU
KODPEKTHOCTH TIPOrpaMMHOM MoJied. YMeeT CTPOMTb MOJenu
CUCTEeM peasjibHOTO0 BpPeMeHU C TIOMOLbI0 (opManr3mMa BpeMeHHBIX
aBTOMaTOB M MPOBOJUTH CHelM(UKALMI0 CBOMCTB TaKMX CHUCTEM Ha
A3bIKaX

BPEMEHHBIX  TeMIOpa/JbHbIX JIOTUK. Brajgeer  ¢opmanbHbIMU
MeTO/]JaMH aHa/IM3a KOPPEeKTHOCTU MMPOrPaMM.




[lpaBUABHO TIOCTpPOEHAa BpeMeHHasi MoOJe/b, 3allvCcaHbl
BpeMeHHble CBOMCTBAa C HeOO/BIIMMM HETOUHOCTSMH, IpOBejeHa
NIpOBepKa CBOMCTB MO/eJIH.

Y IOBNIeTBOPUTETLHO ITK-2. 3HaeT  MeTOo/bl aBTOMaTUYeCKOW  TIPOBEPKHU
KOPPEKTHOCTM TIPOTPAMMHOM MOJe/u. YMeeT CTPOUTb MOJenu
CUCTEM peaJibHOTO BpPEMEHH C IOMOLbI0 (hOopMaau3Ma BpeMeHHBIX
aBTOMATOB ¥ TPOBOJAUTH Crelu(UKalM0 CBONCTB TaKUX CHUCTEM Ha
s3blKaX BPEMEHHBIX TeMIIOpajbHbIX JIOTWK. Brazeer ¢opmanbHbIMU
MeTO/ZlaMU aHa/iM3a KOPPeKTHOCTU IPOrpaMM.

[TocTtpoeHa BpemeHHasi MOJenb C HETOYHOCTSMM, 3allkiCaHbl
BpeMeHHbIe CBOKWCTBA C HETOYHOCTSIMU, TIPOBe/leHa TTPOBepKa CBOMCTB
MO/IeJn.

HeynoBnetBoputenbsHO IMIK-2. He 3HaeT MeTOAbl aBTOMaTUUeCKOW TIPOBEPKHU
KOPpPEeKTHOCTH MporpaMMHod Mofenu. He ymeer cTtpouTh Mogenu
CUCTEM peaslbHOTO BPeMeHH C TOMOLbI0 (hOopMaau3Ma BpeMeHHBIX
aBTOMaTOB U MPOBOJAUTH CrelM(UKaL|MI0 CBOMCTB TaKUX CUCTEM Ha
s3bIKaX ~ BpPEeMEeHHbIX  TeMIOpa/JbHBIX  JIOTWUK. He  Brageer
(hopMa/bHBIMU MeTO/laMH aHaM3a KOPPEKTHOCTU MPOrpamM.

HemnpaBuibHO mNOCTpoeHa BpeMeHHasi MO/eJb, HelpaBUIbHO
3amucaHbl BpeMeHHble CBOMCTBa, He IpOBe/leHa MpOBepKa CBOWCTB
MoOJle/H.

1.2 Cniucok BonpocoB ¥ (WiK) 3aiaHUH /i1 IPOBe/JeHN sl MPOMEeXYTOUYHOM aTTeCTalu

Borpoce! Ha OK3aMeH.

Teopusi ceMaHTUKU U BepuHKALIUK TIPOrPaMM
1. KoppektHocts mnporpamMMm. Crnenudukaiuss U Bepudukauus. Bepudukaius u
TeCTUpOBaHUe.

2. Cnemudukaiusi porpamm. IIpenycioBue. IloctycnoBue. [Ipumepsl crieliuduKalii
nporpamMM. [IpejcTaB/ieHre Haya/lbHBIX M KOHEUHBIX 3HAueHW MepeMeHHbIX. Habpocku
Jl0Ka3aTesbCTB.

3. CeMaHTHKa TMPOCTOTO sI3bIKa MpOrpaMMHpoBaHust. [Ipeobpa3oBaresnb peuKaToOB WP.
Crnerduikaliyisi mporpaMm depe3 npeoOpa3zoBaTesib MpeAUKaToB wp. CBoHCTBa Wp.

4. CeMaHTHKa MMPOCTOro si3bIKa nporpamMmupoBanus. Komangp! skip, abort u komnosunys
koMaH/. KomaHja npucBavBanus. KpaTHoe rprcBavBaHue. IIpucBaviBaHue 3/1eMeHTy MacCUBa.

5. CeMaHTHMKa TMPOCTOro si3blka MporpamMmupoBaHus. Komanzaa Bbibopa. IIpumepsl.
Teopema o kKomaHzie BbIOOpa. [loKa3aTenbCTBO KOPPEKTHOCTH IPOTPaMM, He COJeprKaliyx
KOMaH/ ToBTOpeHus1. [IpruMepsl /l0Ka3aTenbCTB.

6. CemaHTHKa IMPOCTOrO si3bIKa MporpaMMupoBaHusi. KomaHia nmoBTopeHusi. VIHBapuaHT.
OrpannumBaroujas ¢yHkiys. Teopema 0 LjuK/e, WHBapUaHTe M OrpaHUUMBArOLleld (PyHKLMH.
[loka3zarenbCTBO TpOrpamM, COZep)Kalux LWK/Abl. CHHUCOK YC/IOBUM /i1 TIPOBEPKM LMKIIA.
[TprMmeps! j0Ka3aTeIbCTB KOPPEKTHOCTH LIMK/IA.

7. Tloctpoenue riporpaMm. CtpaTerusi MoCTpOeHusi KOMaH/, Bbibopa.
8. ITocTtpoenne nporpamm. ITocTpoeHue MK/IOB UCXO/ U3 UHBAPUAHTOB U OIPaHUYeHUH.




9. IocTpoeHue WHBAPUAHTOB I[MK/a. Teopusi BO3AYIIHOrO Iiapyvka. OCHOBHas ujesi U
CTpaTeruu MoCTPOeHUsI UTHBapUAHTOB.

10. IlocTpoeHue MHBapHAHTOB LMK/Ia METOJOM YCTpaHeHWs KOHBHOHKTHBHOIO UjIeHa.
IIpumepsl.

11. TlocTpoeHue VHBapuMaHTOB LIMK/Ja MeTOJOM 3aMeHbl KOHCTAHThl IepeMeHHOM.
IIpumepsl.

12. TlocTpoeHue WHBApHMAaHTOB IMK/Ja METO/OM PpacCIiuMpeHHs 00JsiacTh 3HaueHui
nepemMeHHOM. [Ipumepsl.

13. TlocTpoeHue MHBApHUAHTOB LIMK/Ia METOAOM KOMOWHUPOBaHUS TIPe/i- U MOCTYC/IOBHM.
IIpumepsl.

Mogenv BBIYMC/IUTE/TbHBIX MPOLIeCCOB

1.Mopeny BBIUMCIUTENBbHBIX NPOLeccoB: ceTy [leTpu, B3auMoelCTBYIOLIME MPOLECChI U
T.[.

2.B3aumojielicTBe  TIpOLIECCOB.  ACHMHXDOHHble W CUHXDOHHbIe  TPOL[ECCHI.
CuHXpOHU3al[Us Tapa/uie/ibHbIX TiporieccoB. IIpoGsieMa KPUTHUECKHMX YuyacTKOB. AHaau3
MOAXOJOB K pemieHnto mnpobnembl. Asiroput™m  [ekkepa. IlporpammHasi  peanu3aijusi
B3aMMOMCK/TIOUEHUHN.

3.CtpykTrypa Kpurke u MeTo/, aBTOMaTU4YeCKol Bepr(rKalLui Mo/ie/nei.

Bepudukanys Mogeneit U Teopusi aBTOMaTOB
1. ABTOMaThI Ha/l 6ECKOHEUHBIMHU C/IOBAMHU.

2. Ctpykrypa Kpurnke kak aBTomar broxu.
3. TemnopasnbHas noruka avHenHoro spemenu LTL.

4. ®opmyna LTL kak 06o06ujeHHbdi aBTOMar broxu. 3ambikaHue ¢opmysibl. I[IpaBuma
pa3MeTKM mocsesoBaresibHOCTel. ITocTpoeHune o6001ieHHOro aBTomara broxu 1o dopmyiie
LTL.

5. Pepykuusi 0606meHHoro aBromata broxu anst ¢popmysiel noruku LTL. VckmroueHne
U30BITOUHBIX TIepexo/ioB. IlocTpoeHHe aBTOMAara MCXoAs U3 Heobxoaumoctu. OmpeesieHre
5KBHBAJ/IEHTHBIX COCTOSTHUH.

6. [lepeceuenue A3bIKOB CTPYKTYpbI Kpurike 1 aBTomara broxu.
7. IIpoBepka IyCTOThI aBTOMara broxu.
8. IIpoBepka Mozie/Ii «Ha JIeTy»

Bepudukaiiya mogenen ang goruku CTL

1. TemnopanbHas noruka CTL.

2. Bepudukanus mogeneit gis CTL.

3. Bepudukaiiysi Moiesieil U HeTro/IBU)KHbIE TOUKHU.
4. CumBoJibHasi Bepudukaius mogeneit ayis CTL.

[IBOMYHBIE JUarpaMMbl pelleHU
1. IBonuHble Auarpammel petieHuii ROBDD.

2. IMoctpoenue u manunyJisitiss ROBDD. Ipoueaypa Mk.

3. [MToctpoenue u manunyJisityss ROBDD. Ipoueaypa Build.

4. TToctpoenue u manunysaiuss ROBDD. Ipoueaypa Apply.

5. IToctpoenune u manunyJsitust ROBDD. Iporeaypa Restrict.

6. [Toctpoenue 1 Mmanuny/asauss ROBDD. KBaHTOPBI CyIIjeCTBOBAaHUS U BCEOOII[HOCTH.



Teopusi BpeMeHHBIX aBTOMAaTOB
1. leTepMUHMpOBaHHble U HeJeTePMUHUPOBaHHbIe BpeMeHHble aBTOMaTbl broxu u
Mronnepa.

2. Pa3PELHI/IMLIe CBOMCTBa BPEMEHHLBIX dBTOMATOB.
3. BepI/ICl)I/IKaL[I/IH CHUCTEM D€a/IbHOI'O BpEMEHHU C ITOMOILBIO BpEMEHHBIX dBTOMATOB.

KpuTepun BbICTaB/IeHUS OI[€HKH 3a IK3aMeH.

«2» - nnoxo:

TeopeTnuecknii BOIPOC: CTYZEHT He PacKpbUl TEOPeTHUUeCKUW BOIPOC, HA 3a/jaHHble
9K3aMeHaTopaMHy BOMPOCHI HE CMOT J1aTh y/I0BJIeTBOPUTE/TbHBINA OTBET.

[TpakTUUecKuii BOTIPOC: CTY/IeHT He TIOHS/T CMbIC/Ia TeKCTa (3a/lauk), He CMOT BbITIOJIHUTh
3ajanus. Ha 3ajaHHble 5K3aMeHaTOpPOM BOMPOChl OTBETW/ HEYJOB/IeTBOPUTENBHO, He
TIPO/IEMOHCTPUPOBAN CHOPMUPOBAHHOCTb TPEOYIOIIMXCS [I/is BBIMOJIHEHUS 3a/JaHWN 3HAaHWK U
yMeHU. Iy CTy[IeHT MOHS OT/e/bHbIe JeTaau TeKCTa, HO He ero OCHOBHOM CMBbIC/, 3aJjaHUsl
BBITIOJTHU/T HeTIPaBWILHO, Ha 3aJlaHHbIe 5K3aMeHaTOpOM  BOIMPOCHI OTBETUJI
Hey/IOBJIeTBODUTE/IbHO, He TPOJeMOHCTPUPOBa/l C(HOPMHUPOBAHHOCTb TPeOYHOIUXCA IS
BBITIOJIHEHUS 3a[JaHU YMEHUH.

«3» - yoosnemeopumeabHo:

TeopeTuecknii BOMNPOC: CTYAEHT CMOI C TIOMOIIBIO [JOTIOJTHUTE/bHBIX BOIIPOCOB
BOCTIPOM3BECTH OCHOBHbIE TIOJIO’KEHUSI TeMbl, HO He CyMesJ TPUBECTH COOTBETCTBYIOLIME
TIPUMephI UK apTYMEeHThI, TIOITBEP>K/JatOII[1e Te WU UHbIe TTOI0XKeHMUs.

[TpakTUueckuid BOTMPOC: CTYJAEHT TOHSJI CMBICJ TeKCTa (3afauu), HO CMOT BBIMIOJHUTH
3a/jlaHue JIMLIb T10C/Ie JOIOJIHUTE/NBHBIX BOIMPOCOB, NPeJ/I0KeHHbIX 3K3aMeHaTopoM. [Ipu sTom
Ha TOCTaB/IeHHble 3K3aMeHaTOPOM BOMPOChl He BIOJHE OTBETW/ MPaBUIbHO W TOJHO, HO
TIOJITBEP/M/T OTBETaMH ITOHUMaHHe BOTIPOCOB U TMPO/IEMOHCTPUPOBAJT OTZe/IbHbIE TPeOyIoLHecs
[/l BBITIOJIHEHUS 3a[JaHUM 3HAHUSI U YMEeHUSI.

«4» - xopowo:

TeopeTnueckuid BOIPOC: CTYJeHT (He [OmMycCKasi OIMIMOOK) TIPaBUIBHO —H3JI0MKUII
TeOopeTUUeCKUI BOIMPOC, HO HEJOCTAaTOYHO TOJIHO WX JOMYCTHU/ He3HauuTe/IbHble HeTOUHOCTH,
He MCKaXKarwlllie CyTb TMOHSATHMN, TeOpPeTUUYeCKUX TO0JIOKeHHH, MPaBOBbIX U MOPATbHBIX HOPM.
[Tpumepsl, TprBeJeHHbIe YYEeHUKOM, BOCIIPOM3BOJWIN MaTepuan yuebHUKOB. Ha 3azaHHbIe
5K3aMeHaTOpPOM YTOUHSIOLI[1e BOTIPOCHI OTBETH/I MPaBU/IBLHO.

[TpakTHuecKuii BOMPOC: CTYAEHT MOHsT CMBIC/ TeKCTa (3aJauu), NpejjioKeHHble 3aJjaHust
BBITIOJTHWI TPaBWIbHO, HO HEAOCTaTOYHO MOAHO. Ha 3ajaHHble 5K3aMeHaTOPOM BOMPOCHI
OTBETW/ TIpaBU/IbHO. [IposiBUI HEOOXOAUMBIM YPOBEHb BCEX TPEOYIOIIMXCS [i/isi BBITIOJTHEHUS
3a/laHUM 3HAaHUM U YMEHUM.

«5» - omauuHo:

TeopeTnueckuii BOMPOC: CTYZEHT MOJHO U MPABUIbHO W3JI0KW/ TEOPETUUeCKUI BOIIPOC,
nipuBe/ COOCTBEHHbIE TTPUMEPHI, MPAaBU/ILHO PACKPBIBAIOIIME Te WIN WHBIE TIOJIOXKEeHUs, C/Iemast
000CHOBaHHBIM BBIBOJ;

[TpakTUUeCcKuil BOTIPOC: CTY/EHT TOHS/I CMBIC/I TeKcTa (3ajjauu), TOJHO U TPaBUIBHO
BBITIOJIHW/T TIPeJ/IOKeHHbIe 3aJjaHusl, TIPOSIBWJI BLICOKWN YpOBEeHb BCeX TpeOyHoUuXcs s
BBITIOJIHEHUS 3aJjlaHUM 3HAHUU U YMEHUU.



2. IlepeueHb KOMIIeTeHIIHH, dTanbl UX GopMHUpOBaHMs, ONMICAHUE MOKa3aTe/iel 1
KpHUTepueB OLleHUBAaHHS KOMIIeTeHMH Ha Pa3/IMUHbIX 3Tanax ux ¢opMupoBaHus,
OnUCaHue MIKa/Ibl OIeHUBaHUS

2.1. IlIkana oneHuBaHusi CGOPMUPOBAHHOCTH KOMITETEeHLIMH M ee ONUCcaHue

OueHvBaHMe YpOBHS C(OPMUPOBAHHOCTHM KOMIIETEHLIMM B TIpOLleCCeé OCBOEHUS
JVICLIMIIJIMHBI OCYILIeCTBIISIETCS M0 C/IeAYHOIed TpeXypOBHeBOM LIKaJe:

ITopozosblil ypogeHb - TIpe/iriosiaraeT OTpakeHHe TeX 0XKUJaeMbIX pe3yJibTaToB, KOTOpbIe
OTIpe/esIsSIFOT MUHUMAJIBbHBIN HAOOp 3HaHWM U (WiM) yMeHWM U (WIM) HaBBIKOB, IOJTyUYeHHBIX
CTYZIEHTOM B pe3y/ibTaTe OCBOEHUsI JUCLIUTIIMHEL. [T0pOroBbIi YPOBEHb SIB/ISETCS 00s13aTe/TbHBIM
YPOBHEM /ISl CTy/leHTa K MOMEHTY 3aBepIleHUs] UM OCBOEHUS JaHHOW JUCLUIIIUHBL.

ITpodsuHymblii ypogeHb - TipejiroJiaraeT CrocoOHOCTh CTYyJieHTa MCII0/Ib30BaTh 3HAHUS,
yMeHUsI, HaBbIKU U (W/IH) OMBIT JesiTe/IbHOCTU, MOTyYeHHbIe TIPU OCBOEHUM JUCLIUIIAHBI, 7S
peliieHUst mpodeccroHabHbIX 3aziau. [IpoIBUHYTHIN ypPOBEeHb PEBOCXOUT IMOPOTOBBIM YPOBEHb
10 HECKOJIbKMM CYL|eCTBEHHBIM MTPU3HAKaM.

Bbicokuli ypoeeHb - TipejiriosiaraeT CIIOCOOHOCTb CTy/leHTa HWCII0b30BaTh TMOTeHLUAas
VHTErpUPOBAHHBIX 3HAHWM, YMEHUI, HaBbIKOB U (W/IM) OMbITa /eATelbHOCTH, MOMyYeHHbIX MPU
OCBOEHUM [UCLMIUVIUHBI, [Jjisi TBOPUYECKOrO pelleHuss MpodecCHOoHaNbHBIX 3aaud U
CAMOCTOSITE/TLHOTO TIOMCKa HOBBIX TIOJAXO/OB B WX peIIeHWH IyTeM KOMOWHUDOBaHUS U
WCTIO/Tb30BAHUSI M3BECTHBIX CIOCOOOB peIlleHUs] TPUMEHUTETbHO K KOHKPETHBIM YC/IOBHSIM.
BriCcoKuMi ypoBeHb PEBOCXOAUT MOPOTOBbIM YPOBEHb 10 BCEM CYIIleCTBEHHBIM MPHU3HAKAaM.



2.2, IlepeueHb KOMIIETEHI{HH, 3Tanbl X (OpPMUPOBaHHUA, ONTHUCAHHE NOKa3aTe/lell U KPUTepHeB OLleHUBAaHHSA KOMIIETeHIMA Ha Pa3/IMYHBIX
jTanax ux (popmMupoBaHUsA

JTamnsbl IIIkasa ¥ KpUTepUM OleHUBaHMsI KOMIIeTeHI[UI
Ko OpMHPO Ha pa3/IMYHbIX jTanax ux (popmupoBanus
A dopma opmup IToka3zaTenun P (opmup
KoMIIe- BaHUA
KOHTPOJIA OLleHUBaHHUS v
TeHLUH (Ne TembI IToporoBsin . o
IIpoABHHYTHIN YPOBEHb BbICcOKMH YypOBEeHb
(pa3gena) YPOBE€Hb
IIpodeccuoHaibHbIe KOMIETEHLUH
3Hars: 3HaTh: 3Hars: 3HaThb:
Croco0Obl CrIoCOOBI CI10Co0bI Croco0bl MOZIeTUPOBAHMUS
MO/eIMPOBaHUs MO/le/ITUPOBaHUSs MO/IeJIMPOBaHUA TporpamMmy; | Iporpamm;
MpOrpamm; TIporpamwm; Croco6bl CroCoOkI CrieluduKauu
croco6bl CTI0CO0BI crieriupUKalvy ¥ aHaM3a Y aHa/lu3a CBOWCTB MPOrpamm;

IIK-2

Homarnue
3a/laHus
NuparBunyansHO
e 3aZjaHue
JK3aMeH

1-4

crielfuyKalv U
aHa/iM3a CBOMCTB
Tporpamwm;

C110co0bI
e TYKTUBHOTO
JTOKa3aTebCTBa
KOPPEeKTHOCTH
Tporpamm;

CTpaTeTuto
crierupuKaviu U
JloKa3aTe/IbCTBa
KOPPEKTHOCTH
TPOrpamMM, HalUCaHHbBIX
Ha TIpoLie/[ypHOM $13bIKe
BBICOKOT'O YPOBHSI;

MEeTO/BI
aBTOMAaTHUeCKOM
TIPOBEPKU
KOPPEKTHOCTH
MPOrpaMMHON MO/IeJH.

crieljuUKaIuu 1
aHa/iM3a CBOMCTB
Mporpamm;

CrIoCo0BI
e IYKTUBHOTO
JlOKa3aTe/bCTBa
KOPPEKTHOCTHU
Tporpamm;

CTpaTeruio
crierpUKaIM 1
JlOKa3aTebCTBa
KOPPEKTHOCTH
MpPOTrpaMM, HalTMCaHHBIX
Ha MpoLleJyPHOM S3bIKe
BBICOKOT'O YPOBHSI;

MeTOZbI
aBTOMAaTHUYECKOM
TIPOBEPKU
KOPPEKTHOCTH
NIPOrpaMMHON MOJeJH.

CBOICTB ITpOrpamm;
Croco0bl
JleIyKTHBHOTO
Jl0Ka3aTesbCTBa
KOPPEKTHOCTH MPOrpamM;
CTpaTeruto
crieriupUKau U
Jl0KasaTesbCTBa
KOPPEKTHOCTH TPOTrPaMM,
HaIMCaHHbIX Ha
TpoLielypPHOM SI3bIKe
BLICOKOT'O YPOBHS;
METO/IbI
aBTOMaTHU4eCKol MpOBepKU
KOPPEKTHOCTH
MPOrpaMMHON MOJIeJH.

Ymeth:
TIPOBO/IUTh
crielfuUKaI1io TTPOrpaMm

Ha sI3bIKe MpeIUKaTOB,;

CoCcoObI /1eIlYKTUBHOTO
JIOKa3aTe/IbCTBa KOPPEKTHOCTU
Tporpamm;

CTpaTeruio
crieqUUKALMU U JOKa3aTebCTBa
KOPPEKTHOCTH TIPOrpaMM,
HaTMCaHHbIX Ha TIPOLIe/TyPHOM
SI3bIKEe BBICOKOTO YPOBHS;

MeTO/Ibl aBTOMATHUECKOM
TIPOBEPKU KOPPEKTHOCTU
TIPOrpaMMHON MO/IeJH.

YMmeth:

MPOBOJIUTh
crierfudyKaI|io IporpaMM Ha
SI3bIKe MPeIUKaTOB;

MPUMEHSITb MEeTO[
JlOKa3areJbCTBa TeopeM ISt
JloKa3aTe/ibCTBa KOPPEKTHOCTH
MpOrpaMm, HallMCaHHbIX Ha
SI3bIKaX BBICOKOTO YPOBHSI;




Ymertn:

TIPOBO/IUTh
crielfiUKaIio
MPOTPaMM Ha SI3bIKe
NpeJKaToB;

TIPUMEHSITh
METOZ, I0Ka3aTe/IbCTBa
TeopeM /st
JloKa3aTesbCTBa
KOPPEeKTHOCTH
MPOTpPaMM, HalTMCaHHBIX
Ha SI3bIKaX BBICOKOTO
VPOBHS;

CTPOUTh
MpOrpaMMHbIe MOZIeu
Y TIPOBO/TUTH
crielfuUKaIvio 1
BepUUKaLHIO
TPOTPaMMHBIX CBOUCTB
Ha si3bIKe
TeMITOpabHOU JIOTHKY;

CTPOUTh
MO/Ie/IN CUCTEM
peaibHOr0 BpeMeHH C
MOMOLL[BI0 JopMann3Ma
BpeMeHHBIX aBTOMAaTOB
Y TIPOBOJIUTH
crelUUKaLN0
CBOMCTB TaKUX CUCTEM
Ha si3bIKaX BpeMeHHBIX
TeMITOpaIbHBIX JIOTUK.

Baajgerts:
dhopmasibHBIMU
MeTO/]aMH
MO/Ie/TMPOBAaHUS U

YMmern:

TPOBO/IUTH
crieljiuKaIuio
MIPOTPaMM Ha si3bIKe
TIpeTUKAaTOB;

TIPUMEHSITh
METOJ, I0Ka3aTe/bCTBa
TeopeM AJis
JloKa3aTe/bCTBa
KOPpPEKTHOCTH
MIPOTPaMM, HalMCaHHBIX
Ha sI3bIKaX BBICOKOTO
YPOBHS;

CTPOUTH
MIpOrpaMMHbIe MO/l
Y TIPOBOJUTD
crieljiuKaIuio u
Bepr(UKaIHio
TIPOrPaMMHBIX CBONCTB
Ha sI3bIKe
TeMIIOpPabHOU JIOTHKY;

Biagertn:
(hopmanbHBIMU
MeTOJJaMU
MO/Ie/TUPOBaHUS U
crierjuuKarm
Mporpamm;
(hopManbHBIMU
MeTOoJJaMU aHau3a
KOPPEKTHOCTH
TporpamMmm
(asropuT™MOB):
JleAYKTUBHBIM
aHanm30M (MeTof,
JlIOKa3aTesibCTBa

MIPUMEHSITb MeTO/|
[lOKa3aTe/IbCTBa TEOPeM JIJIst
JloKa3aTesbCTBa
KOPPEKTHOCTH TPOTPaMM,
HAITMCAHHBIX Ha SI3bIKaX
BBICOKOT'O YPOBHSI;

CTPOUTh
TpOrpaMMHbIe MOZIeN! U
TPOBOJIUTH CTIelU(PUKALIUIO
1 BepubUKaIUI0
MPOTPaMMHBIX CBOWCTB Ha
SI3bIKE TEMIOpaabHOU
JIOTUKWY;

CTPOUTHL MOJEH
CHCTeM peajlbHOTO BpeMeHH
C IoMolI[bI0 hopMaru3Ma
BpeMeHHbIX aBTOMAaTOB U
TIPOBOJUTD Crie{UHUKALIAI0
CBOMCTB TaKWUX CUCTEM Ha
sI3bIKaX BPeMEeHHbIX
TeMITOpabHBIX JIOTUK.

Baajgerts:
(hopManbEHBIMUA METO/IaMH
MO/Ie/TUPOBAHKS U
crieripUKalvy TIPOTpamm;
(hopmanbHBIMU MeTo/laMU
aHa/mM3a KOPPeKTHOCTH
TporpaMm (aaropuTMoB):
JlelyKTUBHbIM aHa/IM30M
(MeTo[ OKa3aTenbCTBA
TeopeM) U METOZIOM
ripoBepku mMozenu (model
checking).

CTPOUTH TIPOrPaMMHbBIE
MO/Ie/TN ¥ TIPOBO/TUTh
crielfudyKaIvio 1 BepudrKaliyo
TIPOrPaMMHBIX CBOHCTB Ha S13bIKE
TeMIOpaJIbHON JIOTUKY;

CTPOUTb MOJIeNIN CUCTEM
pealbHOr0 BPEMEHU C MIOMOII[bIO
(hopManm3mMa BpeMeHHBIX
aBTOMAaTOB U TTPOBO/IUTh
crielfiUKaI|io CBOMCTB TaKUX
CUCTEM Ha SI3bIKaX BPEMEHHBIX
TeMTIOPa/IbHBIX JIOTHK.

Bnagern:
(hopManbHBEIMU MeTOIaMHU
MO/IeTMPOBaHuUs U crieldrKaLu
Tporpamwm;
(hopMasbHBIMM METOZAMU
aHa/iM3a KOPPeKTHOCTH IMPOrpaMM
(anropUTMOB): 16 AYKTUBHBIM
aHaM30M (MeTOZ, JoKa3aTebCTBa
TeopeM) U MeTOZOM IIPOBEPKU
Mozienu (model checking).




crnetuUKauy
MpOrpamwm;
dhopmabHBIMU
MeTOZAaMH aHa/r3a
KOPPEeKTHOCTH
MporpaMm
(anropuT™MOB):
JleIyKTUBHBIM
aHaM30M (MeTO[
JloKa3aTebCTBa
TeopeM) U METOZIOM
TIPOBEPKU MOJIEH
(model checking).

TeopeM) U MeTOZIOM
TIPOBEPKHU MO/IeNU
(model checking).




3. MeToguueckye peKOMeH/Jaliiy Mperno/iaBaTe/iio Mo npoiegype oleHNBaHus 3HaHUM,
yMeHHU#, HABbIKOB U (M/IH) OMbITA JeATe/IbHOCTH, XapaKTepU3yIIHX 3Talbl

(¢opMupoBaHusa KoMIleTeHIHI

Llenbto Tipolieyphl OlIeHHWBaHWs SIBISIETCS OTIpefie/ieHre CTeTleHU OB/Ia/IeHUsI CTYAeHTOM
O)KH/IaéMbIMHU pe3yJibTaTaMd 00yueHUsl (3HAHUSMH, YMEHUsMH, HaBbIKaMM U (WIH) OIBITOM
J1esATe/TbHOCTH).

I[Mporienypa OLleHWBAHUsI CTeTIeHW OB/AZieHUsi CTYJI€EHTOM OKH/IaeMbIMU pe3y/IbTaTaMU
00yueHUs1 OCYIIECTB/ISIETCS C TOMOIIbI0 MeTOAWYECKUX MAaTepUasoB, TNPeACTaBIeHHBIX B

paszerne

«THUMoBbIE KOHTPOJ/IbHBIE 3a/laHUSI WM WHBIE MaTepHasibl, HEOOXOAMMbIe /i1 OIIeHKW 3HaHWH,
YMEHMM, HaBLIKOB U (W/M) OMbITa [|eTeNbHOCTH, XapaKTepU3YHOIUX 3Tarbl (POPMUPOBaHUS
KOMITeTeHLUI»

3.1 KpuTepuu oLeHMBAHUA CTeNleHU OBJIQ/IeHUsl 3HAHUAMM, YMEHHAMH, HaBbIKaMH M
(wd) onbITOM  [IeiTeILHOCTH, oOmpeje/siomye YpoBHH  cGOpMHPOBAHHOCTH
KOMIIeTeHI[Ui

[ToporoBblii ypoBeHb (0011[1e XapaKTePUCTHKH):

BJIa/leHle OCHOBHBIM 00beMOM 3HaHHH 110 IporpaMMe JUCLUITUHBI;

3HaHWe OCHOBHOW TEPMHUHOJIOTMM JIaHHOW 00/1aCTW 3HAHWH, CTHUIUCTHUECKU
rpaMOTHOe, JIOTUYeCKU TIpaBWIbHOE W3J/I0)KeHHe OTBeTa Ha BOMpOCHl 0e3
CYIIIeCTBEHHBIX OIINOOK;

BJIaJleH/e MHCTPyMeHTapreM AUCLIMILIMHBI, YMEeHHe ero UCTI0Ib30BaTh B
pelleHnH CTaHAApTHBIX (TUIOBBIX) 3a/1ay;

CIOCOOHOCTh CaMOCTOSATeIbHO TIPUMEHSITh TUTOBBIe pellieHus] B paMKax paboueii
MPOrpaMMbl JUCLIUIJIVHBI;

yCBOeHHe OCHOBHOW JITepaTypbl, peKOMeH/JOBaHHOUW paboueli rporpammoit
JIVCLIATIVHBI;

3HaHWe 0a30BbIX TEOPUI, KOHLIETILIVI 1 HarlpaB/ieHUH 10 W3ydyaeMoi AUCLUTIINHE;
caMmoCTosiTe/ibHasi paboTa Ha TIPAaKTUYeCKMX U J1abOpaTOPHBIX —3aHSATHSX,
MepyuoInyeckoe yuyacThe B TPYIIOBLIX 0OOCY>KIeHUsX, AOCTaTOUHBIA YpPOBEHb
KYJIbTYPbI UCITOJIHEHUS 3aJjaHUM.

[TpoaBUHYTHIM ypoBeHb (00IIMe XapaKTepUCTHKH):

JIOCTaTOYHO TIOJIHbIE W CHCTEMAaTHU3UPOBaHHbIE 3HAHWS B 00BEME MPOrpaMMbI
JCLIUTUIHBI;

WCMO/b30BaHUE  OCHOBHOW  TEPMUHOJIOTMM  [JaHHOH  007acTH  3HAHWH,
CTWIMCTUYECKU TPaMOTHOE, JIOTMUeCKU TpaBUIbHOE U3/I0)KeHHWe OTBeTa Ha
BOTIPOCHI, YMeHUe /ieJlaTh BLIBO/bI;

B/laZileHhe WHCTPYMEHTapueM [JUCLMIUIMHBI, yMeHUe ero UCI0/Ib30BaTh B
pellieHnH yueOHBIX U MPoheCcCUOHATBHBIX 3a/1a4;

CIIOCOOHOCTh CaMOCTOSATEILHO PelllaTh C/IOXKHBIE 3a/jaud (Tpo06JsieMbl) B paMKax
paboueli MporpamMmbl AUCIUTTHHBI;

yCBOEHHWE OCHOBHOW U [IOTMOHUTENbHOW JUTepaTyphbl, pPeKOMeHOBaHHOM
paboueii MporpamMmoi IUCIUIIUHBI;

yMeHHe OpHeHTUPOBAThCS B 0A30BbIX TEOPUSX, KOHLETIUAX W HarlpaB/IeHUSX I10
M3y4yaeMol AUCLIUTIIMHE U [jaBaTh UM CPaBHUTE/IbHYIO OLIEHKY;

caMmocTosiTesibHas paboTa Ha MPAaKTUYeCKUX U J1ab0pPaTOPHBIX 3aHSATHSX, ydacTHe
B TPYITIOBBIX 00CY’>KI€HHUSIX, BEICOKUH YPOBEHb KY/IbTYPbl UCIIOJTHEHHUS 3a/laHUH.

BrIcokuit ypoBeHb (0011I1e XapaKTepUCTHUKHN):

CUCTeMaTU3WPOBaHHbIe, T/yOOKHWE U TIOJMHBIE 3HAHUS TI0 BCEM pa3jesam
JIVCLIUTIIAHBI,

TOUHOEe WCTIO/Th30BaHHe TePMUHOJIOTUU IaHHOM 006/1aCT 3HAHUH, CTU/IMCTHUYECKU
rpaMOTHOe, JIOTUUeCKW TpaBU/IbHOE H3/I0)KeHHe OTBeTa Ha BOIPOCHI, YMeHHe
Jes1aTh 000CHOBAHHBIE BLIBO/IBI;



e (Oe3ympeuyHoe BiajieHWe WHCTPYMEHTapueM /[UCLUIUIMHBI, yMeHHWe €ero
WCII0/1b30BaTh B NTIOCTAHOBKE U PelleHUM HayUYHbIX U MPO(eCcCHOHANbHBIX 3a/ay;

® (CrocoOHOCTb CaMOCTOSITEJTBHO W TBOPYECKH pellaTh CJOXKHBIE —3a/laud
(pobJiembl) B paMKax paboueii TporpaMMbl JUCIUTUTAHBI;

® 10jHOe W TyDOKOe yCBOEHHWe OCHOBHOM U [OTIOJTHUTETBHOM JIUTepaTyphl,
peKoMeH/I0BaHHOM paboueli mMporpaMMoi AUCIUTINHB;

® yMeHHe OPHUEHTHDOBAThCS B OCHOBHBIX TEeOPHsX, KOHLIETUSAX W HarpaB/IeHHUsIX
0 U3yuaeMoW JUCLIUIIMHE U []JaBaTh UM KPUTUUECKYHO OLIEHKY;

® aKTHBHAs CAMOCTOsITe/IbHAst pab0OTa Ha MPAKTUUECKUX W TaD0PAaTOPHBIX 3aHATHSIX,
TBOPYECKOE ydaCTHe B T'PYNIOBBIX OOCY>KIeHUsIX, BBICOKHUH YPOBEHb KYJIbTYPbI
WCTIO/THEeHUS 3a/IaHuUH.

3.2 OnucaHue npoieypbl BbICTaB/1eHNs OLIeHKH

B 3aBUCMMOCTH OT YpOBHSI C()OPMHUPOBAHHOCTU KaXKJOW KOMITETEHIIUM 10 OKOHYaHWU
OCBOEHUSI [MCLUIUVIUHBI CTY/EeHTy BbICTaB/seTCs OLeHKa. /s [OWCLUIUIMH, U3yuyaeMbIX B
TeueHWe HeCKOTbKHUX CeMeCTPOB, OIleHKa MOJKET BBLICTABJISITLCS HE TOJBKO 10 OKOHUAHHHU ee
OCBOEHUS, HO U B TIPOMEXKYTOUHBIX ceMecTpax. Buj oLeHKH («OTIUUYHO», «XOPOLLIO»,
«y/I0BJIETBOPUTE/ILHOY,

«HEYJIOBJIETBODUTE/ILHO», «3auTeHO», «HEe3auTeHO») OrpejesisieTcss paboueli TIPOrpaMMOi
JMCLIATITMHBI B COOTBETCTBUU C yUeOHBIM IJITAHOM.

OLeHKa «OT/IMUHO» BBICTAB/SIETCS CTY/JEHTy, Yy KOTOpPOro Kax/Aas KOMITeTeHLus
(TOJTHOCTBIO WM YaCTUUHO (hopMupyeMasi JaHHOW AUCLMIIMHOW) chopMUpOBaHa Ha BbICOKOM
YPOBHe.

OLeHKa «XOpOLIO» BBICTAB/SIETCA CTY[EHTY, y KOTOPOTrO KaKJasi KOMIIeTeHLUs
(MOTHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW JUCLUIIMHOM) chopMUpOBaHa He HIKe, ueM
Ha MPO/IBUHYTOM YDOBHE.

OrueHKa «yZ[OB/IETBOPUTENIBHO»  BBICTABJSETCS CTYJEHTY, y KOTOpPOro Kaxzjas
KOMITeTeHLUsl (TI0JTHOCThIO WM YaCTUYHO (hopMUpyeMasi JaHHOM AUCIUIIIMHOW) chopMUpOBaHa
He HIKe, UeM Ha TTIOPOTOBOM YPOBHe.

O1leHKa «Hey/I0BJIeTBOPUTEbHO» BLICTAB/SIETCS CTYAEHTY, Y KOTOPOTro XOTs Obl OfHa
KOMTIIeTeHIUs (TTIOTHOCThIO WM YaCTUUHO (hopMUpyeMasi JaHHOW JUCLUIUIMHON) chopMUpoBaHa
HIDKe, YeM Ha TTIOPOTOBOM YDOBHE.

O1jeHKa «3aueT» BbICTaB/ISIETCS CTY/IeHTY, Y KOTOPOT'0 KaXkK/iasi KOMITeTeHI[Usl (TIOTHOCThIO
WA 4YacTUUHO (opmupyeMasi [JaHHOW [JUCLMIUIMHOM) chopMUpOBaHa He HWKe, 4YeM Ha
TIOPOT'OBOM YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTYAEHTY, Y KOTOPOro XOTsi Obl 0JjHa KOMIIeTeHLIUs
(TIOTHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW JUCIUIUIMHOM) chopMUpOBaHa HIKe, YeM Ha
TIOPOTOBOM YDOBHE.



ITpunoxxenne Ne2 K padoueit mporpaMMe JMCHUIITHHBI
«Bepupukanus NporpaMMHOro odecreyeHus»

Metouueckue yKa3aHus JJisl CTYAéeHTOB 10 0CBOEHHI0 JUCLUILINHBI

Bepudwukauysi mpeacraBiseT co00il aHamM3 KOPPEKTHOCTH TIPOTPAMMHBIX CHCTEM
OTHOCHTE/IbHO crielu(uKalii, B KOTOPOM 3a/lal0TCsl UCCIefyeMble TporpaMMHbie CBONCTBA.
CoBpeMeHHble MeTO/bl aHaIM3a KOPPEKTHOCTH BK/IIOYAIOT B Cebs TeCTMpOBaHWe, METO[
JloKa3aTesibcTBa TeopeM (theorem proving) u meTo/; ipoBepku mozesnu (model checking).

TecTpoBaHWe MPUMEHSIETCS I0C/e OKOHUaTeJbHOro HamucaHus nporpammsl. Ho, kak
usBectHO (3. [le#iKcTpa), ecM TP TeCTUPOBAHWM OLIMOKM Hali[ileHbl He ObUTH, 3TO eIé He
O3HayvaeT, YTo WX HeT BoBce. OTCIO/a cefyeT He0OXOJUMOCTb PacCMOTpPeHHUsl (HhOPMaTbHBIX
METO/IOB [/]0Ka3aTe/IbCTBa KOPPEKTHOCTH TPOrpaMM. [1OCKONBKY TeCTMpOBaHWE — 3TO CIoco0
NIPOBEPKH TPaBWJILHOCTU TIPOrpaMM, C KOTOPbIM CTY/eHTbl TaK WM HHade (0ObIYHO B
OeccucteMHOV (opMe) CTalKUBaIWCh TIPU BBITIOJIHEHUM pa3/IMYHBIX 1ab0paTOpHBIX pabor,
CBSI3aHHBIX C [pPOrpaMMMpOBaHMEM, 3TO HampajeHWe T[pejsjaraeTcs CTyJeHTaM Ha
CaMOCTOSITe/IbHOe H3yueHue. AyAWTOPUM CTaBUTCS 3ajaua TMOJTOTOBUThH psifi [OK/IaZloB U
pecepaToB, OTpa)karoLMX COBPeMeHHOe I0JI0JKeHNe Jle/l B HayKe 10 TeCTUpoBaHUI0. OCHOBHas
1leJlb — 00paTUTh BHUMaHHWe CTY/eHTOB Ha TO, YTO TeCTHPOBaHWE TMpeJCTaB/seT Co0oi
Cepbé3Hyl0 Mpo0O/ieMaTHKy, TI0 KOTOPOW B HACTOsIIjee BpeMsi MPOBOJMTCS aKTHWBHas HayuyHO-
uccefoBaTeNlbckasi paboTa, a TakKe OMpejequTb Kpyr TmipobseM W OrpaHUueHuUH,
CYLLIeCTBYHOLL{UX B TECTUPOBaHUU.

Metos; J0OKa3aTenbCTBa TeOpeM SIB/SIeTCSl OYeHb TPYAOEMKUM MeTOJOM C CUJ/IbHOU
NIPUBSA3KOM K CeMaHTHKe fi3blKa MporpammupoBaHusi. [103ToMy B paMkax Kypca (Ha JIeKLUsixX)
BBO/IUTCSI «TPOCTOM» SI3bIK TPOrPaMMMPOBAHUS, BKJ/IIOUANOIIMN TPUBBIYHbIE KOHCTPYKLMU
YCJIOBHOTO Tlepexo/ia U LMK/a, HO MMEOLUIl OrpaHUuYeHMUs] Ha THUIIbl [JaHHBIX: [IOMyCKarTCS
riepeMeHHbIe TOJIBKO 1[eJIOUMCIeHHOro Tumna (Wi OyneBoro Tuma). Ilocie ompezgeneHus
CeMaHTHKU OIepaTopoB BBeJEHHOIO s3blKa IPOrPaMMMPOBAHUS, pPa3bsCHEHUS] OCHOBHBIX
TIDUHLMIIOB /l0Ka3aTe/lbCTBa ITIPOrpaMM, HAalMCaHHbIX Ha 3TOM $i3blKe, ¥ PacCMOTpeHUs
HECKOJIbKUX TPUMEpPOB KaXAOMY CTYJeHTy mpejjaraercsa (10 BapuaHTaM) [iO0Ka3aTb
KOPPEeKTHOCTb HeOOo/b1110M TIporpaMMbl. [Ipu 5TOM J0OMyCKaroTCst «MsTKasi» U «KECTKash» (GopMbl
3ajaHus. B nepBoM ciiyuae hopMasibHas crieliuukalys JaéTrcs BMecTe C TeKCTOM MPOrpaMMBl,
BO BTOPOM (Jiyyae CTYZEHTYy HeoOXOAMMO CaMOCTOSITeJTbHO TIPOU3BECTH CHeLU(PUKALIUIO
¢opmanbHBIM 00pa30M M0 COMPOBOXKJEHHIO Ha eCTECTBEHHOM (PYCCKOM) SI3bIKe, T.e. TIOCTPOUTh
psiZ, TIpeMKaTOB, OTPa’KaloIIUX HayajbHble YC/IOBUS W OXHJAeMblil pe3y/bTaT BbIMNOJTHEHUs
nporpamMMbl. Ba)kHO OTMeTHUTb, UTO [l0Ka3aTe/JbCTBO KOPPEKTHOCTH IPOrpaMMbl NPOXOJAWT B
TepPMHUHAX IpeJUKaToB (UTO MO3BOJIsSIeT Ha MPaKTUKe NPUMEHSITh M0JyuyeHHble PaHee 3HaHUS T10
TEOpUH MCUMC/IeHUs TIPeJUKATOB), 3aHMMaeT OT TPEX /I0 MSATU CTPaHUI] U TpeOyeT OT CTy/eHTa
Tipe/ie/IbHONM TOYHOCTH paccyxjeHuii. bosiee Toro, ocob0eHHOCTBIO MeTOJa ZJOKa3aTelbCTBa
TeopeM SIB/ISIeTCSl TO, UTO B XOZie PacCy>X[eHU MOYKHO yCTaHOBUTb KOPPEKTHOCTb NPOIrpamMMbl
OTHOCHTE/ILHO CTieU(pHKALIMH, OHAKO eC/IM 3TOTO He YAETCs CAesaTh, TO 3TO, BOOOIIe TOBOPH,
He 03HayaeT Ha/IMuMsl OMMOOK B mporpamme, a TpebyeT Oosee ToHKoro pa3bopa. Ilepedpasupys
u3BecTHoe wu3peueHne . [leHWKcTpbl (0 TeCTUPOBAaHMM) MOXHO CKa3aTh, UTO METO[
JlOKa3aTenbCTBA TeOpeM CMOCOOeH /l0Ka3aTh OTCYTCTBHE OMIMOOK B MporpamMMe (OTHOCHUTETbHO
cneuuduUKalM), HO He BCerja [oKa3biBaeT HUX TpUCyTcTBHe. C TO3ULMUA TeXHOJIOTUr
NIpOrpaMMHpPOBaHUsl MeTO[| /l0Ka3aTe/bCTBa TeOpeM CjeJyeT pacCMaTpUBaTh Kak [OINOJHeHHe
TeCTHPOBaHUsl, M03BOJIsIFOILee ToTy4aTh OoJiee COBepIIIEHHYI0 CTPATervi0 OTJIaIKU TPOTrpamMM.

Metog nipoBepku Mozienu (model checking) — 3T0 MeTo/; aBTOMaTUUeCKOM BepUPUKaI[UU
NporpaMMHbIX cucteM. [Ipu 5ToM mogxofe [/l MPOrpaMMbl CTPOUTCS MOZie/lb C KOHEUHbIM
YKCJIOM COCTOSIHUM, a CBOMCTBA Mo/ie/iu (crieliurKaliysi) BbIpayKaroTCs Ha sI3bIKe TeMITOPa/bHOM
norvuku. KoHeunast mogiesis ¥ opMyJibl TeMIIOPa/IbHOM JIOTHMKU OZJaI0TCSl HA BXO[, ITporpamme-
Bepu(UKaTtopy, M Janee TMpOBepKa HCTUHHOCTH (OPMYya [Jii MOJEIU OCYLIeCTB/seTCs
aBTOMaTHuecku (B OCHOBHOM C NpUMeHeHHeM IepebOpHbIX aaroputMmoB). ITosToMy B pamkax



obcyjaeMoi IUCLMIVIMHEI 110 MeTOZAY TPOBEPKH MOJie/d Ba)KHO PaCCMOTPETh CreAyIoLe
paszienbl: MOCTPOEHHe KOHEeUHOM MOJie/IM NpOrpaMMbl, Crely(uKalus CBOMCTB Ha s3bIKax
TeMIIOpasbHbIX JIOTUK W TPOrpaMMbI-BepU(UKATOPbl C OMUCAaHWEM METOJOB U a/lrOpUTMOB,
IIpYMeHsIeMbIX B 3TUX [TPOrPaMMHBIX CpeJiCTBaXx.

Heo06x0AMMO 3aMeTHUTh, UTO MOCTPOEHHEe KOHEUHOU a/ileKBaTHOW (MCXOZHOU MporpaMMe)
MoJie/ld SIB/SIeTCsl BeCbMa Cepbe3HOM 3ajjaueld, MOCKOJIbKY MOZelb MOXKeT He YUWUThbIBaTb Psif,
MIpOrpaMMHBIX CBOMCTB WJIM MOPOXK/JaTh HecCyllleCcTByoIMe. HecMOTps Ha TO, UTO POBEPSIFOTCS
CBOICTBa MO/ieNny, 00 eKTOM HCC/Ie/JOBaHUSI BCE JKe MO-TIPEeKHEMY OCTaéTCsl TIporpamMMa.

Onst crierudyKay CBOMCTB TIPOrpaMM UCIIOJB3YIOTCST Haubosiee pacripoCTpaHEHHbBIE U
IIIMPOKO TNIpUMeHsieMble TeMIlOpasbHble JIOTHKU: JIorMKa JuHeliHoro BpemeHu LTL (linear-time
temporal logic) u noruka BetBsimerocs BpemeHn CTL (branching-time temporal logic nmm
computation tree logic). JIOTMKM MMeIOT [10BOJBHO MPOCTble CUHTAaKCUC M CeMaHTUKY M He
BCTpeuarT TPYJAHOCTeH B TNOHMMaHMW y ayAuTopud. B TO ke Bpemsi MpUK/IaJHOW acrekT,
KacarollXcs IPUMeHeHUs 3TUX JIOTHK, CTyJleHTaM He Ka)KeTCsl CTOJIb IIPO3PayHbIM U T0J1e3HbIM
6e3 10CTaTOYHO MPOCTHIX, HO CeMaHTUYeCKU Harpy>KeHHbIX MPUMepOB. Ba)KHO OTMETUTH, UTO B
MMeloLIlelics iuTepaType (CTaTby, yueOHUKM M MOHOTpadvu) Takux NMpUMepoB b0 HeT, 100
OHM MMEKT BbIDOXKJEHHbIM XxapakTep (IIpUMeHeHHWe JIOTUK B 3TOM CJlyyae CTaHOBUTCS
6eccMbIc/ieHHBIM). B myOnvKaipisix OCHOBHOM YTIOp cieslaH Ha aJroOpuTMbl M MeTOAMKU. B
paboTax, Kacaromuxcsi TPaKTHUeCcKOro TIPUMEHEeHHsI MeTo/la TIPOBEPKH MOjeNid, O0BeKTaMHu
pacCMOTpeHHs1 SBJISIIOTCS WX ([OBOJIBHO HeTpUBUA/bHbIE) Iapasule/ibHble aJrOPUTMBbI, WU
MIPOTOKOJIbI  Tlepeflaud  JJaHHbIX, Tleperpy>KeHHble JeTajsiMu peaau3aliud M TpeOyroiue
Cre[jMaIbHOU MOATOTOBKU U [IOTIOJIHATE/IbHBIX 3HAHUMU.

YueOHo-MeTOANMYECKOE 00ecieueHHe CaMOCTOATeTbHOH PaboThI CTYAEHTOB IO JUCLIUIL/THHE

[na camocTosiTe/IbHOM PabOTBI OCOOEHHO PEKOMEHAYETCS HWCIOb30BaTh yueOHYHO
JIUTEepaTypy.

Taxke A mozpdopa yueGHOW MTEpaTypbl PEKOMEHYeTCs HCIOIb30BaTh IIMPOKUIN
CTeKTp MHTePHEeT-PeCypCOB:

1. DneKTpOHHO-OMO/MMOTeUHast CHUCTeEMa «YHHUBEpPCUTETCKasi Oubnuoreka online»
(www.biblioclub.ru ) - anekTpoHHasi 6ubmuoTeka, obecrieunBarolljasi JOCTYIl K Haubosee
BOCTpPeOOBaHHBIM MaTepHaaM-TIePBOMCTOYHUKAM, yueOHOW, HAayuHOW W XYZ0)KeCTBeHHOMN
JUTepaType BeAyLIUX U3ZaTenbCTB (*peructpaiys B 3/IeKTPOHHOM 6UO/IMOTeKe — TOMBKO B CeTH
yHuBepcuteta. [Tocne perucrpanyy paboTta ¢ CUCTeMOM BO3MOKHA C 000M TOUKM JOCTyIaA B
Internet.).

2. ndpopmarmonHast cucrema "EnuHoe oKHO focTyma K oOpa3oBaresibHBIM pecypcam”
(http://window.edu.ru/library).

Llenbto  co3panuss  uHGOpMalLMOHHOW  cucTembl "EAWHOe OKHO JocTyma K
obpazoBarensHbiM pecypcam” (MC "EguHoe okHO ") siBnsieTcss obecriedeHue CBOOOAHOTO
JIOCTyTa K WHTerpajbHOMY KaTasory oOpa3oBaTelbHBIX WHTEPHET-PeCYPCOB U K 3JIEKTPOHHOMN
6ubsoreke yueOHO-METOAMUYECKMX MarepuanoB s obijero W 1npodeccroHaTbHOTO
oOpa3oBaHwUsl.

WudopMmarironHass cuctema "EfniHoe OKHO JoCTyrma K oOpa3oBarenbHBIM pecypcam”
co3zaHa 1o 3aka3y PesepanbHoro areHTCTBa 1o obOpasoBanHuio B 2005-2008 rr. I'osioBHOM
pa3paboTuvk rmpoekra - @PejepasbHOe TOCY/apCTBEHHOE aBTOHOMHOE  yupexeHHe
'ocyaapcTBeHHBIM Hay4yHO-UCC/e/j0BaTeNbCKUA WHCTUTYT MH(OPMALMOHHBIX TEeXHOJOTUM U
tesiekoMMmyHUKatuii (PI'AY T'HUU UTT "Undopmuka') www.informika.ru.

WUC "EguHoe OKHO" o00beguHseT B efuHOe WH(MOPMAIMOHHOE TIPOCTPAHCTBO
3JIeKTPOHHbIE pecypchbl CBOOOIHOTO 0CTYTIA /IJisi BCeX YpoBHel obpa3oBanusi B Poccuu. Pa3zenbi
5TOW CUCTEMBI:

- OnekTpoHHasi Oub/MMOTEKAa — SIBJ/ISIeTCS KPYIHEWIIMM B POCCHMCKOM CermMeHTe
VHTepHeTa XpaHU/IUILEM TTOJTHOTEKCTOBBIX BePCHM yueOHBIX, yueOHO-MeTOANUeCKUX U HayYHBIX
MaTepuasioB C OTKPBITBIM JAOCTyroMm. bubmiorteka copepxxutr 6Gomee 30 000 maTepuanos,
WCTOUHMKAMH KOTODBIX SBJISTIOTCS  Oojilee  TPeXCOT POCCHWMCKUX BY30B U JIPYTHX
oOpa3oBaTe/ibHBIX M HayuHbIX yupekieHui. OCHOBY HarosiHeHUsi OUOIMOTEKU COCTaBJISIOT
3JIEKTPOHHbIE BEPCUU yueOHO-



MeTOAMUYECKMX MaTepuasoB, IOArOTOB/IEeHHble B By3aX, IpOLIeJllde peLieH3UpoBaHHe U
peKOMeH/IOBaHHble K WCIIO/Ib30BaHUIO COBeTaMu  (DaKy/bTeToB, yueOHO-MeTOoAUYeCKUMU
KOMUCCUSIMU W JPYTUMU BY30BCKMMH CTPYKTYPaMH, OCYIIECTBJISIFOIUMU KOHTPOJIb yueOHO-
MeTO/JUYeCKON JesiTeIbHOCTH.

- VHrerpasnbHbIi  Karazor  oOpa3oBaTeNbHbIX  HWHTEPHET-PECYPCOB  COZEPIKUT
ripe/iCTaB/ieHHble B CTaHJAPTHM30BaHHOW (hopMe MeTaZlaHHble BHEILHUX DPEeCcypcoB, a TakKxe
COZIEP)KUT OIMCAHUS TIOJTHOTEKCTOBBIX MyO/IMKaLi 371eKTPOHHOM 6ubnmoteku. O61mii 06beM
Karasiora npesbiiaer 56 000 meraonucanuii (M3 HUX okKojo 25 000 - BHelIHWe pecypchl).
Pacuivpennsiii nouck B "Karasore" ocCylecTBAsieTCsi MO Ha3BaHWIO, aBTOPY, aHHOTALUU,
K/IIOUEBBIM CJIOBaM C BO3MOXKHOW (uibTpalyell Mo TeMaTHKe, MpeAMeTy, TUIy MaTepuaia,
YPOBHIO 00pa30BaHus U ayJUTOPUU.

- N3bpanHoe. B pa3pene mipezacraBieHbl MOAOOpKM Haubosee cofep)KaTeNbHbIX U
T0JIe3HbIX, 10 MHEHUIO peJaKLUM, WHTepHeT-peCcypcoB i obijero U rnpodeccroHasbHOro
obpa3oBaHwUsl.

- Bubnmuvorteku By30B. Pa3men comep>XUT TOJ0OPKM CalWTOB BY30BCKHUX OWOJ/IHOTEK,
3JIEKTPOHHBIX KaTaj0roB OMOIMOTeK BY30B U MOTHOTEKCTOBBIX 37I€KTPOHHBIX OMOMMOTEK BY30B.

[ns camocTosiTenbHOTO T07100pa /MTepaTypbl B O6ubnuoteke SApl'Y pekomeHzyeTcs
WICII0JIb30BaTh:

1. JTuunbii  kabunet  (http://lib.uniyar.ac.ru/opac/bk_login.php) gaer BO3MOXHOCTb
noJsiyueHusi on-line ocTymna K CMCKy BbIJaHHOW B aBTOMAaTHM3MPOBAHHOM PeXHUMe JINTepaTyphl,
TIPOCMOTPA ¥ KOTIMPOBAHMUsI 3JIEKTPOHHBIX BEPCHI U3/IaHUI COTPYJHUKOB YHUBepcuTeTa (yueb. u
METOZ,. 1T0COo0usI, TeKCTHI JIeKLUH U T.7.) st paboThl B «/IMUHOM KabuHeTe» HeOOXOUMO 3aiTH
Ha caiT HayuHoii 6ubmmoreku ApI'Y c moboit Touku, umetolreld Joctyn B Internet, B MyHKT
MeHI0
«DNeKTPOHHBIN KaTasior»; MPOWTH TPOLeyPy aBTOPU3alvU, BbIOPaB BKIAKy «ABTOPU3ALIUS»,
Yl 3aTI0/THUTh Mpe/iCTaB/IeHHbIe 10151 UH(OpMaLUU.

2. DJIeKTPOHHAsI 6ubmoTeka yueOHBIX MaTepuasoB Apl'y

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxxut Gosee 2500 mmosHBIX
TEKCTOB y4eOHBIX M yueOHO-METOJMUeCKMX MaTepuajioB 10 OCHOBHBIM H3yd4aeMbIM
JVCLIUIIJIMHAM, W37IaHHbIX B yHUBepcuteTe. [locTym B CeTH YHHBepcuUTeTa, /aub0 110
JIOTUHY/TIapoJIto.

3. DneKTpoHHas KapToTeKa «KnuroobecreueHHOCTb»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpsiBaer yuebHbIit hoH/
HayuHou Ombmioreku SIpI'Y, mnpejocTaB/isieT OMepaTWBHYIO WH(GOPMALMI0 O COCTOSIHUU
KHUT000eCreueHHOCTH JTUCLIUTIZTMH OCHOBHOW U JIOTIO/THUTE/IbHOM JINTepaTypoH, a TakxKe LIMK/Ia
JVICLIUTIIVH ¥ CTIeL{Ua/IbHOCTeH. DIeKTpOoHHas KapToTteka «KHuroobecreueHHOCTb» [JOCTYITHA B
CeTH YHHBepcuTeTa U uepe3 JIMUHBINA KaOUHeT.
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