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1. Ilesin ocBOEHUA M CLUIIIMHBI

OucuunvuHa  «Bepudwukauusi — nporpamMmMHOro — obecrieueHusi»  obecrieurBaeT
npuobpeTeHre 3HaHUM W yMeHUM B cooTBeTcTBUU ¢ ®T'OC BIIO, comelicTByeT (hopMHUPOBAHMIO
MHUPOBO33PeHUs] U Pa3BUTUIO CIIOCOOHOCTU TIOHMMAaThb U TPUMEHSTh B MCC/e/[0BaTelbCKON U
MIPUK/IaJHON /lesTe/TbHOCTH COBPEMEHHBIM armapaT pa3padOTKHM M aHaan3a KOPPEKTHOCTH
aZrOpUTMOB, YMEHHUIO MOJe/IMpOBaTh I[pPOrpaMMbl, CHELU(PULIIMPOBaTL M MCC/Ie[0BaTh UX
cBoiictBa. Kpome Toro, aucuuniiMHa [Jjo/DKHa oOecrieurBaTh pa3BUTHE JIOTHUECKOTO,
3BPUCTUYECKOTO W a/IFOPUTMUUECKOTO MBILIJIEHUS U [laBaTh Ipe/CTaB/eHUe O MecTe U poJiv
aJrOpUTMOB B COBPEMEHHOM MHpe, MUPDOBOM KyJ/IbType W WCTOpPUH, [OJDKHA COZEeWCTBOBAThb
L[e/IeBOM  HampaB/eHHOCTM 00pa3oBaHMsi, yMeHHIO pa3pabaThiBaThb U aHaAM3UPOBAThb
KOPPEKTHOCTb a/IFOPUTMOB, U3y4aTh UX CBOMCTBA.

Llens paucuumivHbl «Bepudukaiys rnporpaMMHOTO obecriedeHus» — U3yueHHe OOIIMX
OCHOB MO/IeJTMPOBAHMS TPOTrpaMM, CriocoboB crielUKaliyd CBOMCTB MPOrpaMM, METO/IOB U
MpUEMOB UCC/eIOBaHMSI CBOMCTB TMpOrpaMM, aHajau3a M [0Ka3aTelbCTBa KOPPEKTHOCTH
IIporpaMM U UX MoOZie/ien.

2. Mecto aucnuninHbl B cTpykType OII acnupaHTypbI

HOuciunvza «Bepudukarys nporpaMMHoOro obecrieueHus» OTHOCUTCSI K BapUaTUBHOW
yacTy (gucuurivHa no Beidbopy) OIT acnupaHTyphI.

OuctunavHa HeoOXofuMa [Jisi pelleHHs 3aJau TOCTPOeHHsI KOPPEKTHBIX IpOrpam,
aHa/M3a KOPPeKTHOCTU U UCC/IeJOBaHUS Pa3/IMUHBIX CBOMCTB MPOrpaMM M MX Mogenel. [laHHas
JUCLIMIVIMHA HarpaB/leHa Ha TMOATOTOBKY K CZiaue KaHJUJAaTCKOro 3K3aMeHa [0
COOTBETCTBYIOLLleH HAYUYHOU CIeL[MaJbHOCTH.

3. I[InaHupyemble pe3y/ibTaTbl OOyuYeHHs] 1O JAUCHUIIHHE, COOTHECeHHbIE C
I/IaHUPYyeMbIMH pe3yibTaTamMu ocBoenus: OIl acnupaHTypbI

ITporiecc u3yyeHus: JUCLMITIMHBI HanpaB/ieH Ha (OPMHUPOBaHKE C/eyHOLUX 3/1IEMEHTOB
KomrieTeHIui B cootBeTcTBUM ¢ ®T'OC BO, OIT BO u npuoOpeTeHus: CIeyIOIMIUX 3HaHWH,
YMeHUH, HaBbIKOB U (W/IM) OIbITa /1eATe/IbHOCTH:

DopmyMpoBKa ITepeuenb nIaHUpPyeMBbIX

Ko koMnereHIiuu
KOMIIeTeHI[UH pe3y/IbTaToB 00y4YeHHUs

IIpodeccuoHaibHbIe KOMNETEHLIUH

3HaTh:

- CII0CO0BI
MO/Ie/TUPOBAHUS POrPaMM;

- CII0CO0BI
cnenvUKaLY ¥ aHaIM3a

CTIOCOOHOCTRIO
pa3pabaTbiBaTh HOBBIE
MaremaTHueckue Mojie/H CBOHCTB MIpOrpaMM:
00BEKTOB U sIBJIEHUH, - CHOCOBbI

pasBUBATh aHAIMTUYECKUE U | nenyKTHBHOIO JOKa3aTelbCTBa
l'IpI/I6JII/I>KEHHLIe MeTO/[bI UX KOPPEKTHOCTH MPOrpamm;

HCCIeJOBAaHMS, BBITIO/IHATD - CTpaTeruro
[TK-2 peanu3anyio 3((HeKTUBHBIX crieUKauy 1
YUCJIeHHBIX MeTO AOB u [A0Ka3dTe/IbCTBa KOPPEKTHOCTHU
alTOPUTMOB B BU/Ie MPOrpaMM, HalMCaHHbBIX Ha
KOMIL/IEKCOB TIpOB/IeMHO- TIPOL[eTYPHOM SI3bIKe BLICOKOTO
OpPHUEeHTHPOBaHHBIX rporpamm | YPOBHS
- METO/IBI

JI71s1 TIPOBe/IeHusI
BBIUKUC/TUTE/TEHOTO
JKCIepyMeHTa

aBTOMAaTHUYeCKOW TIPOBEPKU
KOPPEeKTHOCTHU MPOTrPaMMHOM
MO/IeJH.

Ymertn:

- IPOBO/JIUTH




cneruUKaruio MporpaMm Ha
SI3bIKe TIPe/UKAaTOB;

- TIPUMEHSTb METO[,
JlOKa3aTe/IbCTBA TEOPEM ISt
JlOKa3aTe/IbCTBa KOPPEKTHOCTU
Mporpamm, HalMCaHHbIX Ha
SI3bIKAX BBICOKOTO YPOBHS;

- CTPOUTh MPOTPAMMHEIE
MO/Ie/IN ¥ TIPOBO/TUTh
crielfuUKaIvio u
BepU(UKAINIO MPOTrPAMMHBIX
CBOMCTB Ha SI3bIKe
TeMIIOpa/bHOU JIOTUKY;

- CTPOUTh MO/
CUCTEM PealbHOTO BPeMeHH C
MOMOIIIbI0 opmanu3Ma
BpPEMEHHBIX aBTOMATOB U
TTPOBO/IUTH CTIelU(UKALINIO
CBOMCTB TaKWUX CHCTEM Ha
SI3bIKaX BPeMEeHHbBIX
TEMIIOPA/TbHBIX JIOTHK.

Bnapern:

- hhopMaTbHBIMU
METO/]JaMH MO/Ie/TAPOBAHUS U
crieiuHUKaLK IPOrpamMM;

- (dopManbHBIMU  MeTO/laMH
aHanmm3a KOPPEKTHOCTH
rporpamm (asnropuT™MOB):
JleAYKTUBHBIM aHa/HM30M (MeToz
JloKasaTe/lbCTBa  TEOpeM) U
METOJIOM TIPOBEPKH  MOJIeNN

IIK-3

CIIOCOOHOCTHIO
pa3pabaThIBaTh HOBbIE
a/ITOPUTMBI, YMETb
aHa/IM3UPOBaTh
TPY/J0EMKOCTh a/lTOPUTMOB U
WX TIOTPeOHOCTh B TIAMSATH,
WCII0/Tb30BaTh Pa3/InuHbIe
A3bIKU TTPOTPAMMMPOBAHHMSI
JU1s1 pa3paboTKu Mporpamm,
YMeTb UX TECTUPOBaTh,
OLIEHUBATb KaYeCTBO C
yUYeTOM CTaH/IapTOB

(model checking).

3Hars:

- KJIaCCHUeCKHe METO/bI
peasu3aluu Pa3IUUHBIX
MaTeMaTU4eCKUX ajJrOpUTMOB B
BUIE TIPOrPaMMHBIX
KOMILJIEKCOB o yacTu

Bepu(UKaLy IIPOrpamMm.
Ymern:

- TIPUMEHSITh K/lacCUYecKue
METO/bI pean3aliy Pa3TuuHbIX
MaTeMaTU4YeCKUX airOpUTMOB B
BUJlE IIPOrpaMMHBIX
KOMIUIEKCOB,  pa3pabaTbiBaTh
MaTeMaTUyecKue MoJeNu
CUCTEM yTipaBJieHUs] u
anTOPUTMBI WX pean3alyu C
WCI0/Ib30BaHUEM TTPOTrPAMMHBIX
cpel, TIO yacTU BepuUbUKalL[UU

TIPOrPaMM.
Bnapern:

- 0a30BBIMM HaBBIKAaMHU BBIOOpA
MeTO/J0B peanu3salyu
Pa3IMYHBIX ~ MaTeMaTHUeCKUX
aJIrOPUTMOB B BUjle

IIpOTrpaMMHBIX KOMILJIEKCOB,




HaBbIKAMHU MaTeMaTHueCcKOu
006paboTku  uwH(popMarM U
aHanm3a JAHHBIX npu
aJITOPUTMU3ALUH u
TpOrpaMMHOMN peasn3aium
CHUCTEM yTIpaB/IeHUs

JUHAMHUUYECKUMH CHCTeMaMH TI0
YaCTH BepU(HKAIMN ITPOrPaMM.

4. O0beM, CTPYKTYpa H CO/iep)KaHune JUCIHUIITHHBI

OO0111ast TPYZ0€MKOCTD AUCILIUIUTMHBI COCTaB/IseT 5 3a4. ef., 180 akaj. uac.

DopMbI TeKyILero

Bujb! yueOHbIX 3aHATHH, KOHTPOJIA
£ | BKJ/IIOUAasi CaMOCTOATE/IbHYI0 ycreBaeMoCTH
Tembl (pa3jeibi) 3
Ne g padoTy CTy/ieHTOB,
AUCLUI/IMHBI, S
n/n S H UX TPYA0EMKOCTh ®opma
HUX CO/iep)KaHue O .
(B aKajleMHUYeCcKHX Yacax) NMPOMEeXYTOYHOM
arrecTanuu
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[enyKTUBHBIM aHA/INU3
| [KOPPEeKTHOCTH NporpamMm 16| 3 1 26 NupuBuayansHoe
" |Ha mpuUMepe «IIpOCTOro» 3a/laHue
sI3bIKa TPOrpaMMHUPOBaHUS
[TocTpoeHue mMopenei VMBI 1L HOe
2. |mapassienbHbIX U 216 | 3 1 26 ABIAY
3a/laHue
pacrpe/ieJIeHHbIX CUCTEM
Bcero 3a 2 cemecTp 12 | 6 2 52 |3auer
Bepudukariys mozeneit NupuBryansHOe
1. 316 | 3 1 44
s noruku CTL 3aJlaHue
Teopusi BpeMeHHBIX NHavBuya bHOe
2. | SOPHABP 3|63 1 44 | DAMBHLY
aBTOMaToB 3a/laHue
Bcero 3a 3 cemecTp 12| 6 2 88 [3auer
Bcero 24 | 12 4 140

1. [JeAyKTUBHBIM aHanu3 KOPPEKTHOCTH IIPOrpaMM Ha I[IpUMepe «IIPOCTOro»  s3blKa
nporpammupoBanusi. Crierjuukalysi rMporpaMm C TIOMOLbIO TpeJi- M TOCTYCIOBUM.
[loka3arenbCTBO KOPPEKTHOCTH MPOrpaMM OTHOCUTENBbHO CrieLju(UKaliii, UHBapUaHTOB
[TocTpoeHre WHBapyMaHTOB M OrPaHUYMBAOLLIUX

Copep)xaHue pa3jie/ioB JUCHUIIHHBI:

M OrpaHHWYMBaIOLel (YHKLMU.

GyHKLMH.

4

[TocTpoeHue Mopesneld Tlapa/iieNbHbIX W pacripe/ie/ieHHbIX CUCTeM .ACUHXPOHHble U
CHUHXDOHHbIe Tmpoljecchl. B3aumogetictBue mnporeccoB. Crpyktypa Kpurnke. MeTtof,




MpoBepku Mogenu. Bepudukauys mogeneil M Teopusi aBTOMaroB. ABTOMAaTbl Haf
OeckoHeunbiMi csioBamu. Ctpykrypa Kpumnke kak aBtromatr Broxu. TemmopasnbHast
norvka smHeriHOro Bpemenu LTL. dopmyna LTL kak 0000mjeHHbI aBTOMaT Broxwu.
Penykuus aBromata broxu s ¢opmynel LTL. [lepeceueHue S3bIKOB CTPYKTYPbI
Kpurike u aBromara broxu. IIpoBepka mycroTel aBToMarta broxu. IIpoBepka Mogenu «Ha
JIETY».

3. Bepudwukaiusa mogeneii ansa noruku CTL. TemnopanbHasi noruka CTL. Bepudukaiius
mozeneir ans CTL. Bepudukaiuys mogeneli ¥ HemoJBWKHble TOUYKW. CUMBO/bHas
Bepu(ukauus Mmogened paas CTL. [IBoWuHble [guarpamMMbl pelleHuil. [luarpaMmel
ROBDD. IToctpoenne u Mmanumny.saus ROBDD.

4. Teopus BpeMeHHBbIX aBTOMAaTOB. BpemeHHble aBTOMathl broxu u Miriosepa.
MogenupoBaHue, crieqUuKals W BepuduKalysi CUCTEM pealbHOTO BpeMeHH C
TIOMOILLIbKO BpEMEeHHBIX aBTOMAaTOB.

5. O0pa3oBarte/ibHble  TEeXHOJIOTHMH, HCIO0Jb3yeMble TIPH  OCYIIeCTB/IEHMH
o0pa3oBaTe/ILHOTO MPOLecca Mo AUCHHUIIIHHE

B nporjecce o6yueHust UCII0/Ib3YIOTCS CeAyolre obpa3oBaTe/ibHble TEXHOIOTUH:

BBogHasg sekuus — [JaeT IiepBoe LIeJIOCTHOe IIpefiCTaB/eHue O [JUCLIUIUIMHe U
OpHeHTHpYeT aclypaHTa B CUCTeMe HW3y4eHUs JaHHOM AUCLIMIUIMHBL. ACIUPaHThl 3HAKOMSATCS C
Ha3HaueHHeM U 3a/jauaMU Kypca, ero poJibl0 U MeCTOM B CHCTeMe y4eOHbIX JUCLWIUIMH U B
cucTeMe TIOATOTOBKW B LieioM. [laeTcsi KpaTKuil 0630p Kypca, MCTOpPHUSI pPa3BUTHSI HayKd U
MPaKTUKH, JOCTW)KEeHHUs B 3TOM cdepe, MMeHa M3BEeCTHBIX yUeHbIX, U3/1araloTcsl MepCcreKTHBHbIe
HampaB/leHWs1 ucclefioBaHMW. Ha 5TOM  JIeKUUM  BBICKAasbIBalOTCS  MeTOAUUYeCKue U
OpraHu3aLMoHHbIe 0COOeHHOCTH paboThl B paMKaxX AAHHOW AMCLMIUIMHBL, a TaKKe aeTcs
aHa/M3 peKoMeH/lyeMol yueOHO-MeTouuecKoi IuTepaTyphbl.

Axaziemuueckast Jiekrysi (WM JIeKIpst 001iero Kypca) — 1oc/ie/ioBaTesibHOe M3/I0’KeHe
MaTepuasa, OCYILeCTB/sieMOe IIPeUMYIIeCTBeHHO B BHJe MOHO/IOra IIperofasare’is.
TpeboBaHusi K axaJeMUYeCKOW JIeKLMH: COBPEMeHHbI HayuyHbIi ypOBEeHb M HaCbIL|eHHAas
MHGOPMATUBHOCTb, yOequTeNbHash apryMeHTalWsi, [OCTYyMHasi W TIOHSITHas peub, 4YeTKas
CTPYKTypa W JIOTHKA, Ha/JMuhe SIPKUX TPUMEPOB, HAyYHBIX [|0Ka3aTe/bCTB, 00OCHOBaHWH,
(hakKToB.

B ocHOBy 00pa3oBaTenbHOM TeXHOJIOTHWH TI0 IUCIUIUIMHE «Bepudukarys mporpaMMHOTo
obecrieueHus» TMOMUMO TPaZMLIMOHHBIX (OPM JIeKLMH T0JI0’KeHa Takxke ¢opma, COoCTosilas B
BBITIOJIHEHUM AaClPaHTOM WHAMBUAYAIbHBIX 3a/laHud 10 TeMaM JUCLIUAILIMHBL Vmerorcs
yeTbIpe WH/VMBUYaNbHBIX 3/JaHUS 10 AUCLUIUIMHE. 3a/laHusl O/DKHBI OBITh pellieHbl TMCbMeHHO
WM B 1. BUJE C IOC/eAyHoLer yCTHOM 3ammrou. IlepBoe 3ajjaHue 3akpblBaeT TeMaTHKY
JleIYKTUBHOTO aHa/v3a KOPPeKTHOCTH TIOC/e/oBaTebHbIX Tporpamm. IlpescraBrseT coboii
HeDOJIBIIYI0 TTPOrpaMMy, HalTMCaHHYIO Ha «IIPOCTOM» $I3bIKe BBICOKOTO YPOBHSI, KOPPEKTHOCTb
KOTOpPOWl HeoOXOoAMMO [j0Ka3aTb OTHOCHUTE/BHO CIlelju(UKaliM, COCTaB/sieMol aclyipaHTOM I10
CJIOBECHOMY OIHCaHUIO TpeOoBaHMM K mporpamme. [Ipu Ge3ycriemHbiX O CTOPOHBI acMpaHTa
MOMNBITKAX IIOCTPOEHHsI WHBAapyaHTa, OrpaHWYMBarollerl (QyHKLUM U TOCTYC/JIOBUSL 3TH
HeoOXOoMMbIe /17151 BBITIOJTHEHUs 3a/laHHsI KOMIIOHEHTBI MOTYT OBITh TIPeoCTaB/IeHbl aCUPaHTY.
BbimosiHeHWe BTOpOro, TpeTbero M 4YeTBepTOro 3a/laHu{ IIpejIiosiaraeT MoOJe/IupoBaHue
(mpescTaBneHne B Bufe CTPYKTypbl Kpumke), crnepudukanuio (3amucb CBOMCTB Ha 3bIKe
TeMIIOpa7bHOM JIOTMKM) W aBTOMAaTUUeCKyl BepU(UKalMI0 HEKOTOPOM Mapasje/ibHOUu U
pacrpeziesieHHON TPOrpaMMbI C TIOMOIIBI0 CBOOOJJHO PacrpoCTpaHsieMbIX AJisi yueOHbIX Liesneit
cpeacte Bepudukatmu SPIN, SMV u Uppaal. Owmunbku, [orylieHHble MPU BBINOJTHEHUN
3a/laHus], OTMEUaroTCsl MoAPOOHO TIperiofiaBaTesieM, BeJylUM jabopaTopHele 3aHsThs. Ilocse
WCTpaB/ieHns1 OIMOOK 3a/laHe CAAeTCsl BHOBB TIPEroflaBaTel0 Ha TPOBEPKY. ACHHMPaHTHI,
CAaBlIMe BCe WHAWBUAYa/bHble B YCTAHOB/IEHHbIE CPOKH, IOC/e YCIeIIHOrO OTBeTa Ha psf,



JIOTIOJTHUTEJTbHBIX BOIIPOCOB, 3aKPBIBAIOIMX OCTaBIIMeCsS TeMbl, MOJy4al0T OTMETKY O chaue
3K3aMeHa JJ0CPOYHO. Takoi MoJXo/ CTUMY/IMPYeT MOCTOSTHHYI0 paboTy aclMpaHTOB B TeUeHHe
cemMecTpa M akTMBM3MpyeT YCBOeHMEe MaTepuajsa. JTa TEeXHOJIOTMSI T03BOJsieT IMPOBOJAUTH
WHAVBUYyanbHOe oOyueHHe achMpaHTOB M JlaeT XOpOLIWe pe3y/abTaThl AJisi MpUOOpeTeHUs
acrMpaHTaMu 3asiBlIeHHbIX KoMmreTeHIW. OHa JOTNOMHsAeTCs 00CyKAeHneM O0IMX (TUITMYHBIX)
o1IMb0K Ha 71ab0paTOPHBIX U JIEKIIMOHHBIX 3aHSATHSIX.

6. IlepeueHb MH(OPMAIMOHHBIX TeXHO/IOTHH, UCI0/Ib3yeMbIX MPH OCYI[eCTB/IeHUH
o0Opa3oBaTe/IbHOr0 TMpoLecca MO /JUCLHHUIUIMHE, BK/WUYas IMepedyeHb JULEH3UOHHOI0
NpOorpaMMHOro obecneueHusi W HWH(POPMAIMOHHBIX CHPABOYHBIX CHCTeM (TpH
He00X0AMMOCTH)

B mporjecce ocyimecTsieHrsi 06pa3oBaTeIbHOTO MPOLiecca UCTIOIb3YHOTCS:

— 2711 OpMHUPOBaHUs TEKCTOB MaTepyasioB //Isl IPOMEeXXYTOUHOM U TeKyllleld aTTecTaliuu
— mnporpammbl Microsoft Office, usnarenbckas cucrema LaTex;

— 7S ToucKa ydeOGHOU suTepaTypbl Oubmvoreku SpI'Y — ABTOMaTU3MpOBaHHas
bubsmoreunas uHpopmaionHas cucrema "BYKU-NEXT" (ABUC "byku-Next");

— cB00OO/IHO pacripocTpaHsieMble AJisi yueOHBIX Iiesieli cpefcTBa Bepudukaiuu SPIN,
SMV u Uppaal.

7. IlepeyeHb OCHOBHOW W [JONO/JIHUTE/IbHOW Y4eOHOH JIMTEepaTyphbl, PecypcoB
UH(OPMALMOHHO-Te/IEKOMMYHUKAIUOHHON cetn «/HTepHeT», HEO0XOJUMBIX [JIsl
OCBOEHMS JUCIUITUHBI

a) OCHOBHaA:

1. CunnupiH, C. B., OcHOBBI pa3pabOTKH MPOrpaMMHOTO obOecrieueHHs Ha TIpUMepe
s3bika C [InexkTponHbiid pecypc] / C. B. CunuupiH, O. V. XnbiTuneB. - 2-e u3f., ucrp., M.,
Hanmonaneneiii OTKpeITEIM YHUBepcuTeT UHTYUT, 2016, 212c

0) JonO/THUTE/THbHAA:

2. Ky3bmun, E. B., Bepudwukarwms mozesneit nporpamm : yueb. mocobue s By3os / E. B.
KysemuH ; oz pea. B. A. Cokosioa, Apocnasns, Apl'Y, 2008, 174c

3. Ky3bmuH, E. B., Bepudukaius Mozeneii rporpamm [OeKTpoHHBIN pecypc] : yueb.
nocobue s By30B / E. B. Ky3bmuH ; oz peq. B. A. CokonoBa, SIpocnaeins, ApI'Y, 2008, 174c

4. Kyssmun E.B. BBeseHue B Teopur0 BBIUMC/IUTE/IBHBIX IIPOLIECCOB U CTPYKTYp. —
Yue6Hoe rocobue, fpocnains, ApI'Y, 2006. — 140 c.

5. Knapk, 3. M., Bepuduxkaius mogeneii nporpamm : Model Checking : niep. ¢ anrm. / 3.
M. Knapk M., O. I'pambepr, /1. ITenen ; nog pex. P. CmensHckoro, M., MITHMO, 2002, 416¢

6. I'puc [. Hayka nporpammupoBanusi. — M.: Mup, 1984. — 416 c.

7. CunuupiH, C. B., Bepudwukaius mnporpaMMHOro obecrieueHusi [DeKTPOHHBIN
pecypc] : kypc / C. B. CunuupiH, H. F. Hamtotun, M., VHTepHeT-YHUBepCUTET
Wnudopmaumonssix TexHonorui, 2007, 367¢

8. MaremaTHhuecKasi JIoTWKa B MporpaMMupoBaHuu: cb. crtatert 1980—1988 rr.: Ilep. ¢
anra. — M.: Mup, 1991. — 408 c.

9. MuHckuii M. Berunciienus u aBToMatsl — M.: Mup, 1971. — 268 c.

10. Iutepcon [Ix. Teopus ceteli [leTpu 1 MozenvupoBanve cucreM. — M.: Mup, 1984. —
263 c.

11. Xoap Y. B3aumogeiicTByrolue nocsaefoBarenbHble mpoeccel. — M.: Mup, 1989. —
264 c.

B) pecypchl cetu «AHTEpHeT»

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



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

8. MarepuanbHO-TexHUYecKasi 0a3a, HeoOxoguMas /i OCYyIIeCTB/ICHUS
o0pa3oBaTe/IbHOr0 NMpoLecca 1Mo JUCHUIIMHE

Aypuropun, o0opyZoOBaHHBIe [is TIPOBeJeHUs JIeKIWM, TPAKTUYeCKUX 3aHATHA |
KOHCy/bTalui, hoH/ 6ubmoTeKr, KOMITbIOTEpHasi TEXHUKaA.

ABTOp(BI) :

npodeccop Kadeapbl
TeopeTuuecKkoi nHGOPMaTHKH,
I. ¢.-M. H. Ky3bmun E.B.



IIpunoxenue Nel K padoueii mporpaMme JUCHUILIMHBI
«Bepudukaiys nporpaMMHOro obecrieueHUsI»
DoH/| OLeHOUHBIX CPe/JCTB

AJIA IIPOBEJCHUA TEKyII.IEi;I " HpOME)KYTO‘lHOﬁ dTTEeCTAL[UM CTyJJ€HTOB

M0 AUCHUIUIHHE

1. TunoBbIe KOHTPOJIbHBIE 33/JaHUSI W/IH HHbIE MaTepHaJIbl, He00X0AUMbIe /I OLeHKH
3HaHM#, yMeHH#, HABbIKOB U (W/I1) ONbITA /leATe/TbHOCTH, XapaKTepH3yILHX 3Tanbl

(¢opMupoBaHusa KoMIeTeHUH

1.1. KoHTpo/ibHBIE 3aiaHUA U UHBbIe MaTepUasibl, HCIIO/Ib3yeMble B MpoLecce TeKyIiein

aTTecTaljuu

BapuaHTbI KOHTPO/IbHOM PadoThI.

TeKylMii KOHTPOJ/Ib yCIIeBaeMOCTH CTY/IeHTOB OpPraHU30BaH B BU/Je JOMAIIHUX 3aJaHuil
Y ueThblpeX WHJWBU/ya/lbHBbIX 3a/laHHWM, KOTOpble [O0/DKEH BBINOJHUTH KaXKIbIM CTyJeHT. B
MpeZbIAyIieM pasjiesie OMMCaHa TEeXHOJIOTHS WHIMBHUIYaJbHOTO OOy4YeHHs] CTY/eHTOB TIpU
TOMOILIM TakUX 3ajlaHuil. TpeboBaHUs K 3aZjauaM WHAMBUYaNbHBIX 3aZldHUN U TIPUMephI 3a/jau

CIIeIyIoIIye:

IIpoBepka chopmupoBanHocTu Kommnerennuu ITK-3

[. [JoxkaxuTte (opManbHO, YTO CJ/eAYIOLIMM aJropuTM TMpefHasHaueH /s 3alucyd B

MepeMeHHYI0 Z IIp
YMHO)KeHHUSI.

OoM3BeJieHuUd 4yucea a u b Inpu b > 0 6e3 ucroIL30BaHUA oriepanjn

X,y,z:=a,b,0;
doy >0 & even(y) ->y, x :=y/2, x+x []

od

Kputepumn oueHmBaHus

odd(y) ->y, z := y-1, z+x

OueHka

Kputepuun

OTAnYHO
BbicoKuit ypoBeHb
dopmumnpoBaHus
KOMMNeTeHLMN

[MonHoe nornyeckn NpPaBubLHO NOCTPOEHHOE 00Ka3aTesIbCTBO.

XopoLo
MpoABUHYTLIN YPOBEHb
dopMUpOBaHMSA
KOMMeTeHuuMun

,[[OK&B&TE]IBCTBO I10/IHOe, BO3MO>KHO, C HeOO0/bIINMHA HETOUHOCTSIMM.

YAoBneTBopuTesibHO
MNMoporoBbi YpOBEHb
dopmMmnpoBaHus
KOMMNeTeHLMN

J[loKa3aTesIbCTBO HEMoJIHOE, HO OCHOBHbIE JIOTMYECKME KOHCTPYKLU MU
NMOCTPOEHbI BEPHO.

HeynosneTBoputesibHO
KomneTeHUun He
CCPOPMUPOBaHbI

J[loKa3aTesibCTBO He BbIMNOJIHEHO JIN60 BbINOSHEHO HEBEPHO.




IIpoBepka chopmupoBanHocTi Kommnerennuu ITK-2

Wcnonb3ys onpefiesieHns CHHTaKCHCa U CeMAaHTHUKU (OpMYyJT TemriopasibHOU jioruku LTL
(wm CTL) npousBeuTe crieliudUKal|io C MoC/ieyolel BepuduKalyieid C oMoILbio
cpeactBa Bepudukatmd SPIN u SMV  yka3aHHBIX HWKe CBOWCTB [JII CUCTEMBI
ACMHXPOHHBIX MapasiebHbIX MPOLIECCOB CO B3aUMHbBIM UCK/IIOUEHUEM, TIPe/CTaBIeHHON
Ha puc. 1.1. B mocobuwu [4]:
«B3anmHoe uckiroueHue». IIporjeccsl HUKOrJa He OKaKyTCsl B CBOUX KPUTHUYECKUX
yuacTKax OZIHOBpeMeHHO. /[pyrumu c/ioBamMu, CHCTeMa HU TIPH KaKUX 00CTOSITebCTBAX
He TIOTaZieT B COCTOsTHUe, B KoTopoM riporjecchl [1pl u I1p2 6yAyT HaXogUTbCS B CBOUX
JIOKAJIbHBIX COCTOSIHUSIX C HOMepaMmHu 7.
«OTCyTCTBUe B3aUMHOW O/IOKMPOBKW». He cyirecTByeT cuTyaluu, TIpU KOTOPON HU
nponjecc I1p1, Hu npoyecc IIp2 He MOryT NepeuTH B Jpyroe JI0KaJbHOe COCTOSTHUE.
«OTcyTCcTBUEe GECKOHEUHOro OTKJ/Ia/IbIBaHUsI TIPOLieccoB». EcmM ofuH U3 TpOL|eCCOB
No)KeJlaeT BOWTHM B CBOK KDPUTHYECKYH) CeKLMIO, OH 00s3aTellbHO B Hee BOWET.
[pyruMu cioBaMM, WCK/IHOYAeTC BO3MOXKHOCTb, MPU KOTOPOW OJMWH W3 IPOLIECCOB
0eCKOHEUHO 4YacTO 3aXOJUT B CBOM KPUTHYECKUM YyuyaCTOK, a BTOPOW IIpOIecc
BBIHY>)K/IeH TOCTOSIHHO OTKJ/Ia/[bIBaTh CBOM BXOZ B 3TOT Y4acTOK, OeCKOHEUHO [0JITO,
TaKUM 00pa3oM, OXKHZiast CBOeH ouepeiy.
«CnpaBegymmiBocTh». Ecm  oba rmpoljecca OJHOBPEMEHHO BBIIUIM W3  CBOUX
HEeKPpUTUUYECKUX Y4acTKOB, T. e. mpouecchl IIpl u IIp2 Haxogdarcs B JI0KaJAbHBIX
COCTOSIHUSIX C HOMepaMH 1, TO B CBOM KPUTHMUECKWN yuaCTOK TepBbIM 00si3aTe/IbHO
BOWJET TOT IpOLiecC, NMPUOPUTET KOTOPOrOo B JAHHBIM MOMEHT Bbille (IIPUOPUTET
orpeiesisieTcsl UCXO/s U3 3HaueHusl IepeMeHHOM trn).
«OTcyTCcTBHE 4YepefoBaHMs». EC/IM mepBbIM MpOLIeCC TOJBKO 4YTO IIOCETU CBOU
KPUTHUYECKUM Y4YaCTOK U XOUeT BHOBb B HEro BOWTH, @ BTOPOW IpOLIeCC He BbIpakaeT
TAKOT0 JKeJIaHHsI, TO TIepBOMY HeT HeoOXOZMMOCTH JI0’KU/IaThCsl, TTI0OKAa BTOPOM TPOLIeCC
NpOSIBUT cebsl, BOWJET B KPUTUUYECKyl0 00/acTb, a 3aTeM TMOKUHeT ee. [Ipyrumu
C/IOBaMH, TIOCEIeHHUsI TpOIjeccaMyd CBOMX KPUTHYECKMX YYacTKOB He 00si3aTenbHO
JOJDKHBI yepefoBaTbCsl. EciM OAMH M3 TMpPOLIECCOB HaBCerJa OCTaeTcss B CBOEM
HEKPUTUYECKOM Yy4YacTKe (HarmpuMmep, 3aKOHUYMI paboTy), TO 3TO He OKa3bIBaeT
HUKAaKOI'0 BJ/IMSIHMSI Ha BO3MOXXHOCTh BXOZa JpYroro mnporecca B CBOW KpUTHUYECKUI
y4acToK.

Kputepuu oueHnBaHuA

OueHkKa Kputepuu

OTnunyHo Cneuudukaums NOCTPoOeHa BEPHO.
BbICOKMIA YpOBEHDb
dopmmpoBaHus
KOMMNeTeHUMN

Xopouo CneunduKaLms NoCcTpoeHa BEPHO, BO3MOYKHO, C HeOO/IbIITUMU
MNpoABUHYTLIN YPOBEHb  |HETOUYHOCTSIMU.

dopmmpoBaHus
KOMMNeTeHUMN

YpoBneTsoputesibHO  |Cneundumkaums NoCTpoeHa BEPHO, HO HE B MNOJIHOM 06BbEME.
MoporoBbIi ypoBEHb
dopmMmnpoBaHus
KOMMeTeHuMmn

HeypoBneTBopuTenbHo(CneumdrKaumus He NOCTpoeHa MO0 NOCTPOEHA HEBEPHO.
KomneTeHuun He
ChOpPMUPOBaHbI




IIpoBepka chopmupoBanHocTi Kommnerennuu ITK-2

II1. TIpoBeguTe MpOBEPKY CBOMCTB MOJeIU (peajbHOrO BPeMEHM) ’Kele3HO[OPO’KHOI0
repee3jia € TOMOILbI0 NPOrpaMMHOro cpejcrsa Bepudukanuu Uppaal, 6asupytoiieMcsi Ha
TeOpUY BPeMeHHBIX aBTOMATOB.

‘ I ) S - N - J—

"\ npu6nuxenue! / ’l\ 4- . \ npuénuxenue? — bh=1 [/ 1\\ 4 0\ onycmumt;?> 4 L N\
e ) i e : ( * ‘ ‘
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a>2 IomaaneHue! )
omodaneHue? Al BXO[, \ A2 onyujeH? nodHsm! A3 onyweH!

y l<c<?2
nooHsM?

L v 1 Y PRy ,!,\
D a>5 77N /" O\ nodmsme! . BbIX0D? \ /7N noowsms? [\
2 1 ) 3 Je————( J&e—— 2 3 e 2
" 8bix00!  \ \___/ b<1 7 b=0 \_ \__/ c=0 \_

Mogenb aBTOMaTHOW CUCTEMBI B BU/Ie Mapasijie/IbHOW KOMIO3UIMHA CHHXPOHU3UPYIOIIMXCSI BDEMeHHBIX

CBolicTBa:

1) mutarbaym He MoXKeT ObITH OmylljeH (Tiepee3/; He MOXKET OBbITb 3aKphIT) Oosiee ueM
Ha 10 MuH., T.e. cocTosiHue aBToMaTa A3 «0. mutarbaym MogHSAT» AOCTUTAETCA KaK MaKCUMyM
yepe3 10 MuH. 10c/Ie TIOMa[aHKsl UM B cocTosiHUEe «2. [1lnarbaym omyireH».

2) Korjja 1oe3/| BOHET B Tiepee3 ], lardaym yske Jo/DKeH ObITh OIyIIeH.

Kpome Toro, npu caue 3aiaHusi MOTYT ObITh 3aZlaHbI BOIIPOCHI M0 TeOpuHu. Marepua 1o
TeMe 3aJjaHus [I0/DKeH OBbITh TIOAPOOHO M TIOMHO OCBeLeH U MPOWITIOCTPUPOBAH Ha TMpHMepe

pelLeHust 3TOT0 3a/laHusl.

Kputepumn oueHmnBaHus

OueHka

Kputepuun

OTAnYHO
BbicoKuit ypoBeHb
dopmumnpoBaHus
KOMMNeTeHLMN

MpoBepKa CBOMCTB BbIMOJIHEHA BEPHO.

XopoLo
MpoABUHYTLIN YPOBEHb
dopMUpOBaHMSA
KOMMeTeHuuMun

MpoBepKa CBOMCTB BbIMOJIHEHA BEPHO. , BO3MOYKHO, C HEOOIBILIMMU
HETOUYHOCTSIMM.

YAoBneTBopuTesibHO
MoporoBbIf ypOBEHb
dopmMmnpoBaHus
KOMMeTeHL NN

MpoBepKa CBOMCTB BbIMNOJIHEHA BEPHO, HO HE B NMOJIHOM 06bEME.

HeynoBneTBopuUTeNbHO(poBepKa CBOMCTB HE BbINOJIHEHA IMGO BbINOJIHEHA HEBEPHO.

KomneTeHUun He
CCPOPMUPOBaHbI

1.2. CniucoK BonpocoB | (W) 3a/iaHUH /)i TIPOBe/JeHMsI POMEeXYTOUHON aTTeCcTaluu

Boripocsl Ha JK3aMeH.
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IIpoBepka chopmupoBanHocTi Kommnerennuu ITK-3

Teopust ceMaHTHKY U BepU(pUKaLIUK IPOrpaMM
1. KoppektHocTh miporpamM. Cneummdukanuss v Bepudukaius. Bepudukanus u
TeCTUPOBaHHe.

2. Crneuyudukanusa nporpamm. [Ipexnycnosue. IloctycnoBue. [Ipumeps! cnenydurkaryi
nporpamM. [lpescTaBiieHMe HauaJbHBIX W KOHEUHBIX 3HaueHU TmepeMeHHbIX. Habpocku
JlOKa3aTesIbCTB.

3. CeMaHTHKa MPOCTOTO $13bIKa NPOrpaMMHUpoBaHust. [Ipeobpa3oBaTesnb mpeUKaToOB Wp.
Cneuydukariys nporpamm 4yepes rpeodpasoBaresib npejukaToB wp. CBoiicTBa wp.

4. CemaHTHKa NPOCTOroO s3blKa MporpaMmMupoBaHusi. Komane! skip, abort u komno3uiys
koMman/. Komanga npucsavBanus. KpatHoe nprcsavBaHue. IIpucBavBaHue 3/1eMeHTY MacCUBa.

5. CemaHTHMKa IpOCTOro si3blKa NporpamMmupoBaHusi. Komanzga Beibopa. Ilpumepsl.
Teopema 0 KoMmaHfe BbiOopa. [Joka3aTe/sbCTBO KOPPEKTHOCTH NIpOrpamMM, He COZieprKalljux
KOMaH/i IoBTopeHus. IIprmMeps! f0Ka3aTebCTB.

6. CemaHTHKa IIPOCTOrO sA3bIKa NporpammupoBaHus. Komanza rnosropenus. MIHBapuaHT.
OrpanununBaromiag ¢yHkuus. Teopema o LjyMK/e, UHBapUaHTe U OrpaHUUYMBAIOLEN (DYHKLIMU.
JlokasaTenbCTBO MporpamM, cofepkalux LuK/bl. CHHUCOK YCIOBUM /I NPOBEPKU LMKJIA.
[IpuMepsl JoKa3aTe/bCTB KOPPEKTHOCTH L{MKJ/IA.

7. IToctpoenue niporpamm. CTpaTerusi OCTPOeHUs] KOMaHZ, BEIOopa.

8. [Iloctpoenune mporpammMm. I[locTpoeHwe LMK/IOB UCXOAs W3 HWHBAapUaHTOB U
OrpaHUYeHUMN.

9. IlocTpoeHnre WUHBapUaHTOB LUK/a. Teopusa Bo3AymHOro wapuka. OCHOBHas uzes U
CTpaTeruy roCcTpoeHuss UHBapUaHTOB.

10. IlocTpoeHre VHBApHUAaHTOB LIMK/Aa METOJOM YCTpaHeHUsi KOHBIOHKTHMBHOI'O UYJIeHa.
[Ipumepsl.

11. TlocTpoeHue WHBapMaHTOB LMK/Ja METOJOM 3aMeHbl KOHCTAHTHI IlepeMeHHOM.
[Ipumepsl.

12. TlocTpoeHre WHBapUAHTOB I[MKJAa METOJOM paclIMpeHusi 00/acTH 3HaYeHW
riepeMeHHOM. [Ipumepsl.

13. TTocTpoeHWe UHBAPUAHTOB I[UK/IA METO/IOM KOMOWHUPOBAHUS TIPE/I- U MTOCTYC/IOBHM.
[Ipumepsl.

ITpoBepka chopmupoBanHoCcTH KommeTeHnuu ITK-2

Mogeny BEIYMC/IUTE/TBHBIX ITPOLIECCOB

1.Mogeny BBIYMCUTE/IbHBIX MIPOLIeCCOB: ceTy [leTpu, B3auMOZEeMCTBYIOIMe TIPOLIeCChI U
T.J.

2.B3aumo/ielicTBe  TIPOLIECCOB.  ACHMHXDOHHble W CUHXDOHHbIe  TIPOL[eCCHI.
CUHXpOHU3aI[Us Tapa/yie/IbHbIX TIporieccoB. IIpo6siemMa KpPUTHMUECKHUX YuaCTKOB. AHaIu3
MOAXOJMOB K pelleHui0 mpobsembl. Anroput™M [lekkepa. IlporpamMmHasi —peanu3ariusi
B3aMMOMCKJ/TFOUEeHUM.

3.CtpykTypa Kpurike u MeTo/i aBTOMaTUueCKOM BeprdUKaLIMi MO/ieiei.

IIpoBepka chopmupoBanHocTH Kommnerennuu ITK-2

Bepudukariys Mofieneil U Teopusi aBTOMaTOB
1. ABTOMAaTBI HaJj 0ECKOHEUHBIMU C/IOBAMHU.
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2. Ctpykrypa Kpurike kak aBToMmar broxu.
3. TemnopasbHas 10ruKa TMHerHOro Bpemeny LTL.

4. ®opmyna LTL kak 00606mieHHbli aBToMar broxu. 3ambikanue (opmysbl. [IpaBuma
pa3MeTKu mnocsefioBatesibHOCTel. I[TocTpoeHune o6o001iieHHoro asromara broxu 1o dopmyiie
LTL.

5. Pegykuusi 06o6meHHoro aBromarta broxu anisi dopmysnsl noruku LTL. VickmoueHnue
n30bITOUHBIX TepexosioB. ITocTpoeHne aBTOMaTa ucxoAs U3 Heobxogumoctu. OrnpefieneHue
5KBHUBAJIEHTHBIX COCTOSIHUM.

6. [Iepeceuenue A3bIKOB CTPYKTYpbI Kpurike u aBTomara broxu.
7. IIpoBepka IyCTOThLI aBTOMaTa broxu.
8. IIpoBepka MOZie/Ii «Ha JIeTy»

Bepudwkanys mogeneit anas noruku CTL

1. TemnopaneHas noruka CTL.

2. Bepudukauus mogeneii gis CTL.

3. Bepudukarus Mmojienieil 1 HemoJBKHbIE TOUKH.
4. CumBoJibHasi Bepudukauus mogeneit s CTL.

JIBonuHBIe [yuarpaMMsl peleHnn
1. IBonuHble fuarpaMmel perennid ROBDD.

2. [Toctpoenune u manunynsuus ROBDD. Ilpoueaypa Mk.

3. [Moctpoenue u manunyJsituss ROBDD. Ipoueaypa Build.

4. IToctpoenue n manunyJsaguss ROBDD. [Tpouenypa Apply.

5. I[loctpoenuie u manunyasauuss ROBDD. Iporneaypa Restrict.

6. ITocTpoenue u Manunysiiys ROBDD. KBaHTOPBI CyI1leCTBOBaHUS M BCEOOIITHOCTH.

Teopuisi BpeMeHHBIX aBTOMAaTOB
1. [derepMuHUpOBaHHbIE M HeJeTepPMHMHHPOBAHHbIE BpeMeHHble aBTOMaThbl broxu u
Mronnepa.

2. PaBpeH_II/IMbIe CBOMCTBA BPEMEHHLIX dBTOMATOB.
3. BepI/I(bI/IKaL[I/IH CHUCTEM p€a/IbHOI'O BpEMEHU C ITOMOIIBIO BpEMEHHBIX dBTOMATOB.

OueHKa c(hopMMPOBAHHOCTU KOMMNETeHLuiA

KomneTteHmu YpoBenb hopmupoBanus | Kpurepun
[1K-2 [ToporoBblii [TonHbIM OTBET Ha BOMPOC
[TpoaBUHYTBI [lonHbld  OTBET Ha  BOMNPOC C
HETOYHOCTSIMU
Bricokuit He nonHeli HO B 1|e/IOM NpaBUJIBHBINA
OTBET Ha BOMPOC
IK-3 [ToporoBbiii [TosHBIM OTBET Ha BONPOC
[TpoBUHYTHIM [TonHpld  OTBET Ha  BOMpOC C
HETOYHOCTSIMU
Boicokuii He monHbIli HO B 11€I0M TIpaBU/IbHBIN
OTBET Ha BOMPOC

Hp dBHJIa BbICTAaB/IEHHUA OLI€EHKH
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OuneHkKa «3a4TeHO» BLICTABJISIETCS:

- aCTMpaHTy, KOTOPbIM [eMOHCTpUpYyeT IyOOKoe M I0JHOe BiajieHHe COJep’kaHueM
Mareprasia ¥ TIOHSITUHHBIM aIlfapaToM; OCYIIeCTB/ISIeT MeXIIpeJMeTHbIe CBSI3H, MPeJI0KeHus],
BLIBO/Ibl; yMeeT OOOCHOBBIBaTb CBOW CY)K/EHUSI M JIMUHOCTHYHO TO3WLUI0 TI0 H3/laraeMoMmy
BOMPOCY. ACIUPAaHT /laeT pa3BepHYyThle, MO/HbIe U YeTKWe OTBeThl Ha MOCTaB/IeHHbIe BOMPOCHI
(cooTBeTCTBYeT BLICOKOMY YPOBHIO (hOPMUPOBaHUsI KOMIIETEeHIIUN);

- aCTIMPaHTYy, OTBET KOTOPOTO B II€JIOM COOTBETCTBYeT YKa3aHHBIM BbIIlle KDUTEPHUSIM, HO
OT/IMYaeTCss MeHbllled r1yOruHONW, 0D0CHOBAHHOCTBHIO M TIOHOTOW. B OTBeTe MMeIOT MecCTo
OTZeNbHbIE HETOYHOCTH (HeCyIleCTBeHHble OIIMOKW), KOTOpble WCIIPAB/SIOTCS CaMUM
acrnMUpaHTOM TIOC/e [IOTIONIHUTENbHBIX W (W/IKM) YTOUHSIIOIIMX BOMPOCOB TIperojiaBaTeis
(COOTBeTCTBYET MPOJABUHYTOMY YPOBHIO ()OPMUPOBaHUSI KOMITETEHIIUN);

- acmMpaHTy, KOTOpbIN /aeT HeJ0CTaTOYHO TO/HbIe U TI0C/e/oBaTebHble OTBEThI Ha
MOCTaB/IeHHbIe BOTMPOCHI, HO TP 3TOM /IeMOHCTPUPYET yMeHHe BBIZe/IUTh CYIleCTBeHHbIe U
HecyllleCTBeHHble TIPU3HAaKKW M TIPUUMHHO-C/Ie[ICTBeHHbIe CBsi3W. [IpuM OTBeTe [OIyCKaroTCs
OIIMOKK B OTpeJe/leHWd U PacCKPbITUM HEKOTOPBIX TMOHATUH, (hOPMY/IMPOBKE II0JI0KEHHUH,
KOTOpble aCMUpaHT 3aTPY/HSIeTCS WCMIpPaBUTh CaMOCTOSTENbHO (COOTBETCTBYET IOPOTOBOMY
YPOBHIO (pOPMHPOBaHUSI KOMIIETEHLUH).
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2. IlepeueHb KOMIIeTeHIUH, 3Tanbl UX (GopMHUpPOBaHUA, ONMICaHHe NTOKa3aTesel U
KpHUTepHeB OLleHMBaHHsA KOMIeTeHIMI Ha pPa3/IMYHbIX 3Tanax ux ¢opMupoBaHus,
ONHCaHNe IKAaJ/Ibl OLleHNBAHUS

2.1. Illkana oneHUBaHusi CGOPMHUPOBAHHOCTH KOMITIeTEeHLIMH U ee ONUCcaHue

OueHvBaHue ypoBHS C(HOPMUPOBAaHHOCTU KOMIIeTEHLIMA B Tpollecce OCBOEHUS
JUCLIATI/IVHBI OCYLLeCTBIISIeTCs 10 C/leflyIollleld TpeXypOBHeBOM! LlIKaJle:

ITopoeoeblil yposeHb - TIpeATIoIaraeT OTPa’KeHWe TeX OKU/JaeMbIX Pe3yJ/IbTaToB, KOTOpPbIe
oripe/ie/IsI0T MUHUMA/IbHBIA HabOp 3HaHWM W (WIM) yMeHUW U (UIM) HaBBIKOB, TOJYYeHHBIX
CTY/IEHTOM B pe3y/bTaTe OCBOeHUsI JUCLMIUIMHLIL. [I0pOroBeIii ypoBeHb sB/sieTCs 00s13aTe/TbHBIM
YPOBHEM /1JIsl CTYZieHTa K MOMEHTY 3aBeplLleHUs] UM OCBOeHUs JJaHHOW JUCLIUTI/IUHBI.

ITpodsuHymblii ypoeeHb - TIpefTionaraeT CriocOOHOCTh CTYJeHTa MCIOIb30BaTh 3HAHMUS,
YMeHHUs], HaBbIKU U (W/IM) OMBIT [|eTebHOCTH, MOJyUeHHble NPU OCBOEHWUW [JUCLIUIUIMHBI, /IS
peleHus rpogeccoHaNbHbIX 3a7a4. [IpoABUHYTHIN ypOBEHb NPEBOCXOAUT MOPOTrOBbI yPOBEHb
10 HECKOJIbKHM CYI11{eCTBEHHBIM NTPU3HAKaM.

Bbicokuil ypoeeHb - TIpefiriosiaraeT CHOCOOHOCTh CTY/IeHTa WCTO/Ib30BaTh MOTeHLIHas
VHTErPUPOBaHHBIX 3HAHWM, YMEHWM, HaBbIKOB U (W/IM) OIbITa AeSITe/IbHOCTH, TIOJyUYeHHbIX MpU
OCBOEHWU [ICLMIUVIMHBI, /I TBOPUECKOrO pelleHWsi NpoQecCHOHanbHbIX 33ady U
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TIOJXO/IOB B UX peIlleHWU IyTeM KOMOWHUPOBaHUS U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHsi NMPUMEHUTEeIbHO K KOHKPETHBIM YCIOBHSIM.
Bbicokui1 ypoBeHb ITPEBOCXOUT MOPOTrOBbIM YPOBEHD I10 BCEM CYILleCTBEHHBIM IPU3HAKaM.
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2.2, [TepeueHb KOMIIeTeHI{H, 3Tanbl X opMHUPOBaHUA, OTIHCAHHE MOKa3aTe/lell U KPUTepHeB OLleHUBaHNs KOMIIeTeHI[UH Ha Pa3/IMUHbIX
Tanax ux (hopMuUpoBaHus

Kop, JTansl IlTIkaa ¥ KpUTEpHH OL|eHMBaHUsI KOMIIeTeHI[UH
KOM- opMHu- Ha pa3/IMYHbIX jTanax ux (popMupoBaHus
dopma (op ITokazarenn P (opmup
ne- poBaHUsA
KOHTPOJIsA OLleHUBaHMS
TeH- (Ne TembI . . .
IToporoeei yposens | IIpojBHMHYTBIM YPOBEHbL Beicokuu ypoBeHb
117071 (pa3aena)
IIpodeccuoHaibHbIe KOMIIETEHLUH
3HaThb: YacTryHoe HerosHoe (HO B BrimonmHeHnue 3ama4d B
- CIIOCOOBI BBITTO/THEHUE 33/1a4. 11€JIOM BEpHOe) 1o/iHoM 00béme. OcBoeHue
MO e/TMPOBAHUA MTPOTrDAMM; YacTuuHOoe oCcBOeHHe BBITIO/IHEHHEe 3a44a4. MaTepura/ioB KypCa B IIOJTHOM
- crioco6bl MaTepHuasioB Kypca. HenonHoe (HO B o0béMe.

crierpyKay ¥ aHaiu3a 3HaTh: 3HauMTe/ILHOM 00bEMeE) 3HaTh:
CBOICTB IPOrpamm; - Ccr1oco0bl OCBOEHHe MaTeprasioB - crioco0bbl
- crioco6bI MOZIeTMPOBaHUSI Kypca. MOZe/TMPOBaHUSI TIPOTPaMM;
JieIyKTUBHOTO Tporpamu; 3HaTh: - CrIoco0bI
JlOKa3aTesbCTBa - cr1oco0bl - Cc11oco0bl crierUKaLK U aHa/IU3a
KOPPEKTHOCTH MpOrpamMM; | crieljyKalvy ¥ aHa/iu3a | MO/Ie/IMPOBaHMsI TIPOTPaMM; | CBOKMCTB MPOTpamMM;
Nupnsy- - CTpaTeryio CBOWCTB MPOTPaMM; - CriocoObI - CMIOCOOBI IeAYKTUBHOTO
Aya/ibHasd 2 cem.: crielfUpUKaIK U - crioco6bl crieliuUKaIMK U aHa/Iu3a | J0Ka3aTe/IbCTBa KOPPEKTHOCTU
pa60Ta. 1,2 JOKa3aTe/bCTBa JedyKTHBHOI'O CBOWCTB MpOrpamwm; IIporpamm;
[TIK-2 | 3apaua 2. KOPPEKTHOCTH MpOrpamMM, | I0Ka3aTebCTBa - Crioco6bI - CTpaTeruio
3azaua 3. 3 ceM.: | HamMCaHHBIX Ha KOPPEKTHOCTH TIPOrpamMM; | IeAYKTHBHOTO crieriuMKaLMK U J0Ka3aTelbCTBa
3ayer. 1,2 TpoLe/[lyPHOM sI3bIKe - CTpaTeruio Jl0KasaTesbCTBa KOPPEKTHOCTH IIPOrpamm,
BBICOKOTO YPOBHS; crierpdyKayy u KOPPEKTHOCTH MPOrpaMM; | HallMCAHHBIX Ha TPOLieJyPHOM
- MEeTO/IbI JlOKa3aTenbCTBa - CTpaTeruio sI3bIKe BBICOKOT'O YPOBHS;
aBTOMaTUYeCKOW MPOBEPKH | KOPPEKTHOCTH MpOrpamy, | crieliuduKauy u - METO/jbl
KOPPEKTHOCTH HaMMCaHHbIX Ha JIOKa3aTebCTBa aBTOMAaTHYeCKOU TIPOBEPKU
MPOrpaMMHOM MOJIEJTH. TIpOLIeTyPHOM $13bIKe KOPPEKTHOCTH MPOrpaMM, | KOPPEKTHOCTH ITPOTrPaMMHOMN
Ymers: BBICOKOT'O YPOBHS; HalMCaHHbIX Ha MOZeny.
- IPOBO/IUTD - METO/IbI TIPOLIelyPHOM $13bIKE Ymetn:
crielMKaLMIO POrPaMM | aBTOMAaTHYeCKOM MPOBEPKH | BLICOKOTO YPOBHSI; - IPOBO/TUTH
Ha s13bIKe TIpe/JUKaTOB; KOPPeKTHOCTH - MEeTO/bI crieriMKaLMIO IPOrpamMm Ha
- IPUMEHSITh MeTOZ, | IPOrpaMMHON MOZiesu. aBTOMaTUYeCKOM IPOBEPKH | sI3bIKe IpeJKaTOoB;
JIOKa3aTe/bCTBa TEOPEM JIIsi YMmeth: KOPPEKTHOCTH - IPUMEHSITb METOJ




Jl0Ka3aTeybCTBa
KOPPEKTHOCTH TMPOrPaMM,
HAalMCaHHbIX Ha S3bIKax
BBICOKOTO YPOBHS;

- CTPOUTh
TIporpaMMHbIe MOZIeSTN U
TIPOBOJUTS Criel(UKaLUIO
Y BepudHKaLnio
TPOrPaMMHBIX CBOMCTB Ha
sI3bIKe TeMIIopaibHOM
JIOTUKU;

- CTPOUTB MOZENH
CHCTeM peajlbHOr0 BpeMeHU
C NOMOIIIBI0 hopMaIn3Ma
BpeMeHHBIX aBTOMAaTOB U
TIPOBO/IUTD CIIeL(HKALINI0
CBOICTB TaKUX CHCTEM Ha
S3bIKaX BPEMEHHBIX
TeMIIOpabHbIX JIOTUK.

Bnajgers:

- (hopmaEHBIMU
MeTOoJjaMH1 MO/Ie/TUPOBaHUS
U crierfudyKau

MpOrpamm;
- (popmasnbHBIMU MeTOJAMH
aHammMsa KOPPEKTHOCTH
rnporpaMM  (aJIrOPUTMOB):
JeNyKTHBHBIM  aHaJIM30M
(metop JlOKa3aTe/bCTBa
Teopem) u MeTOJ0M

npoBepkd Mogenn (model
checking).

- IPOBOJUTD
crierUUKaIvio MporpaMm
Ha si3bIKe Tpe/IUKaToB,;

- IPUMEHSTb METO/,
[l0Ka3aTenbCTBa TeOpeM
IS TOKa3aTesIbCTBa
KOPPEKTHOCTH MPOTPaMM,
HaNMCaHHBIX Ha s13bIKax
BBICOKOT'O YPOBHSI;

- CTPOUTh
MpPOTrpaMMHbBIe MOJeTHA U
TPOBOJUTD CrieiuHKaLI0
1 Bepu(UKaIio
MpOrpaMMHBIX CBOMCTB Ha
SI3bIKE TeMIOPaIbHOM
JIOTUKWY;

- CTPOUTHL MOZeN
CHCTEeM peabHOTo
BpeMeHHU C TIOMOII[LI0
(hopmasr3mMa BpeMeHHbIX
aBTOMATOB U TIPOBOAUTH
crieruMKaIvio CBONUCTB
TaKHUX CUCTEM Ha s13bIKax
BpEMeHHBIX TeMIOPaTbHBIX
JIOTHK.

Bnapern:

- hopManbHBIMU
MeTO/IaMH MO/Ie/IMPOBaHus
U cneruuKaym
rporpamw;

- (hopmanbHBIMH MeTOZAMHU
aHa/m3a KOPPEeKTHOCTH
rnporpamMMm  (aJaropuTMOB):
JeyKTHBHbIM  aHaJM30M
(meTop Jl0Ka3aTesibCTBa
TeopeM) )4 METO/IOM

TPOrpaMMHON MOJIeJH.

Ymetsb:

- TIPOBOJIUTD
crelMUKaLUI0 TIPOTPaMM
Ha sI3bIKe TpeJUKaToB;

- IPUMEHSTb MEeTOJ,
JloKa3aTesIbCTBa TeopeM Jist
Jl0Ka3aTe/bCTBa
KOPPEeKTHOCTH TIPOTPAMM,
HaIMCaHHBIX Ha SI3bIKaX
BLICOKOT'O YPOBHS;

- CTPOUTh
TporpaMMHbIe MOJIeNd U
TPOBOAUTH CeLIU(PUKALINIO
Y BepudHKaLUIo
TPOrPaMMHBIX CBOUCTB Ha
sI3bIKe TeMIO0paJTbHON
JIOTUKWY;

- CTPOUTH MOZETN
CUCTeM peasbHOr0 BpeMeH!
C MOMOILIBI0 hopMau3Ma
BpeMEHHBIX aBTOMATOB U
TPOBOJUTD CTIelIU(PUKALIUIO
CBOMCTB TaKUX CUCTEM Ha
SI3bIKaX BPEMEHHBIX
TeMTIOPaJIbHBIX JIOTHK.

Biagetsn:

- (hopmanbHBIMU
MeTO/[aMH MOZeJTUPOBaHUs
U cnelidyKaLyy
Mporpamwm;

- (hopManbHBIMU METOAAMHU
aHasr3a KOppeKTHOCTH
rporpamm (aJIrOpUTMOB):
JeYKTUBHBIM aHaT30M
(MeToJ, JOKA3aTe/lbCTBA

JlOKa3aTe/IbCTBA TEOPEM ST
Jl0Ka3aTeIbCTBa KOPPEKTHOCTH
MpPOTrpaMM, HalMCaHHbBIX Ha
SI3bIKAX BBICOKOTO YPOBHS;

- CTPOUTh MPOTPAMMHEIE
MO/IeJTA U TIPOBOJIUTh
crielfuUKaIvio ¥ BepUdHKalyio
TIPOrPaMMHBIX CBOMCTB Ha S13bIKE
TeMITOpaIbHOU JIOTHKHY;

- CTPOUTHL MOJENH CUCTEM
peaibHOr0 BPEMEHH C IOMOIIbI0
(hopman3mMa BpeMeHHBIX
aBTOMATOB U TIPOBO/IUTh
crielfurKaI|io CBOMCTB TaKUX
CUCTEM Ha SI3bIKaX BPEMEHHBIX
TEMIIOPATbHBIX JIOTHK.

Bnagern:

- hopMasTbHBIMU

MeTOoJJaMU1 MO/JIe/TUPOBaHUS U
cneruduKayy Iporpamm;
- QopManbHBIMH  MeTOJaMH
aHa/M3a KOPPeKTHOCTH TIPOrpamMm
(airopyUTMORB): e IyKTUBHBIM
aHa/M30M (MeTo/, J0Ka3aTenbCTBa
TeopeM) U MeTOJIOM TIPOBEPKHU
mozenu (model checking).




rpoBepkd Mogenu (model
checking).

TeopeM) U METOZIOM
rpoBepku Mozeu (model
checking).

3HaTh: YactuuHoe  BbIiMosiHeHUe | HemosiHoe (HO B 1jesioM | BhimosiHeHue 3aZiaud B TIOJTHOM
- Knaccuueckue METO/bI | 33/IauM. YacTuuHoe | BepHOe) BbIMO/IHEHUE | 00bEMe. OCBOeHHe MaTepuaioB
peanu3anuu Pas/IMYHbIX | OCBOEHUE MaTepuasoB | 3a/aud. HerosHoe (HO B | Kypca B MOJHOM 00BEMe.
MaTeMaTuueCKux Kypca. 3HAUUTE/IbHOM 00BéMme) | 3HATh:
aJrTOPUTMOB B BHU/Je | 3HATH: OCBOEHME MaTepUasoB | - KIacCuYecKue MeTO/IbI
MPOrpaMMHBIX KOMILIEKCOB | - KJIaCCUUeCKUe MeTOZBI | Kypca. peanu3anuu PasMYHbIX
10 YacTd BepuUKaI[UH | peanu3alin pas/iMuHbIX | 3HATh: MaTeMaTU4YeCKUX aJlfOpUTMOB B

VIHMBH- MpOrpamm. MaTeMaTuueCKuX - KJ1aCCuuecKue METO/IbI | BUZle TPOrPaMMHBIX KOMILIEKCOB

fyanbHas 2 cem.: YMmerts: arOpuTMOB B BHJIE | peanu3aLun Pa3MUuHBIX | IO 4yacTu Bepu(rKaLun

A60Ta. 1,2 - IPUMEHATh KJIaCCUYeCcKue | IPOrpaMMHBIX KOMILJIEKCOB | MaTeMaTUYeCKHUX Mporpamm.

I1K-3 p MEeTO/Ibl peasu3aliuu | 0 YacTU BepU@UKalLUy | aiTOPUTMOB B BUJIE | YMeETh:

3apaua 1. 3 ceM.: Pa3IMUYHbIX Mporpamm. MPOTPaMMHBIX KOMIIJIEKCOB | - TPUMEHSITh KaccuuecKue

3auer. 1,2 MaTeMaTHUeCKUX YMmerh: Mo uactyu Bepu(UKalMU | METObI peanu3alii pa3TuuHbIX
aJTOPUTMOB B BUJIE | - IPUMEHSTh K/aCCUUYeCKHe | IPOrpaMM. MaTremMaTU4YeCKUX aJlfOpUTMOB B
MPOrpaMMHbBIX KOMIL/IEKCOB, | METO/IbI peanu3aluy | YMeThb: BU/le TIPOTPaMMHBIX KOMIIJIEKCOB,
pa3pabaThiBaTh Pas/IMUHbIX - IPUMEHSTh K/TaCCHUEeCKHe | pa3pabaThiBaTh MaTeMaTU4YeCKUe
MaTemMaTHUYecKue  MOZE/U | MaTeMaTUueCKUX MEeTO/bI peanu3aluu | MOJileId CUCTeM yIpaB/eHus U
CHCTeM  yIpaB/ieHusi U | a/ifOPUTMOB B BU/jle | Pa3/IMUHBIX aJTOPUTMBI KX peaau3aluu C
anrOpUTMbl MX peanu3aluy | IpOrpaMMHBIX MaTeMaTHueCKUX WCIO/b30BaHUEM  TPOrPaMMHBIX
C HCITI0/Ib30BAaHHUEM | KOMIIJIEKCOB, anropuTMOB B BUJle | cpel  TI0 uacTU BepuUKaL[UU
TpOrpaMMHBIX  Cpef 1o | pa3pabaThIBaTh MPOrpaMMHBIX KOMIIJIEKCOB, | MPOrpaMM.




YacTu BepUQUKaLU
TIPOrPaMM.

Biaapgerts:

- 6a3oBBIMU HaBbIKaMH
BbIOOpa METO/IOB
peanu3aruu Pa3IMYHBIX
MaTeMaTHyeCKuX
aJrOPUTMOB B BUjlE

MPOTrPAaMMHbBIX KOMIUIEKCOB,
HaBbIKAMU MaTeMaTHYeCKOon
00paboTku WH(OpMaLUK U
aHa/sM3a  [AHHBIX  TIpH
a/IrOPUTMHU3ALIUH u
MPOrpaMMHOM ~ peasn3aLuu
cucTeM yTipaBJieHust
[AUHAMHUECKUMU
cACTeMaMHM 10 4YacTh
BepU(HUKaL[|K TPOrPaMM.

MaTeMaTUyecKue  MO/Ien
CUCTeM  yIpaBJeHUs U
QIITOPUTMBI UX peanu3aliiu
C HCII0/Tb30BaHUEM
MpOrpaMMHBIX CpeZi  TIO
YyacTu BepudUKaI[U
TIPOTPaMM.
Bnajern:
- 6a30BBIMU
BBIOOpA METO/IOB
peanu3alii  Pa3IAYHbIX
MaTeMaTHUeCKUX
aJITOPUTMOB B
TPOTPaMMHBIX
KOMIIJIEKCOB,
MaTeMaTH4ecKon
06paboTku MHMOpMAIUU U
aHa/iM3a  JAHHBIX  TIpH
aITOPUTMH3ALIUH u
MpOTrpaMMHOM  peann3aliuu
CUCTEM yTpaB/IeHHs
TUHAMUYECKUMHU
CUCTeMaMHd 1O  YacTh
Bepu(hUKaIMY POrPaMM.

HaBbIKaMH

BU/JE

HdBBIKdAMU

pa3pabaThIBaTh
MaTeMaTHUecKre  MOZe/H
CUCTEeM  yIpaBjieHusT U
aJITOPUTMBI MX peai3aljin
C HCITI0/Tb30BaHUEM
MPOTPAMMHBIX Cpefl  TIO
YacTH BepuUKau
TIpOrpaMM.
Bnapern:
- 6a3oBBIMU
BbIOOpa MeTO/I0B
peanu3alyu Pa3/IUUHBIX
MaTeMaTHUeCKUX
aJITOPUTMOB B BUjIE
MPOrPaMMHbBIX KOMITJIEKCOB,
HaBBbIKAMH MaTeMaTHyeCKOU
00paboTku MHpoOpMaLKd U
aHajiM3a  JaHHbIX  TIpU
a/ITOPUTMH3ALIAH "
TPOrpaMMHONM  pea3aluu
CUCTeM yTIpaB/IeHUS
TUHAMUYeCKUMHU
cUCTeMaMd  TI0  YacTu
BepU(dUKaI[|UK TTPOTPAMM.

HaBbIKaMM

Bnapern:

- 0a30BbIMM HaBbIKAMU BbIOOpA
METO/IOB peayM3al{ii Pa3IUu4YHbIX
MaTeMaTHUeCKUX aJropuTMOB B
BU/le TIPOTPAMMHBIX KOMIUIEKCOB,

HaBbIKAMH MaTeMaTHUeCKOM
o0paboTku  uwHpOpMaIMU U
aHanmM3a JTAHHBIX npu

aropuTMU3aLy U TIPOrPaMMHOM
peanu3alui CHUCTeM YyIpaB/eHUs
JUHAMUUECKMMH CHUCTeMaMU 110
YacTH BepU(pMKaLK ITPOTPaAMM.




3. MeTouuecKye peKOMeH/|al{iy NpenojaBaTe/iio 1o NpoueAype oLeHNBaHNA 3HaHUH,
yYMeHHUH, HaBBIKOB M (M/IM) ONBITA AeATeIbHOCTH, XapaKTePU3YHIIUX dTaMbI
(¢opMupoBaHusa KOMIIeTeHIUI

Llesibto mpoLieAyphl OLleHWBaHUs SIB/ISIETCSI OTpe/ie/ieHre CTereHU OBJafIeHus CTYIeHTOM
OXKMJjaeMbIMU pe3y/bTaTaMu 00yueHUsl (3HAaHWSIMM, YMEHHUsIMM, HaBbIKaMH W (W/IM) OTBITOM
JlesiTeJIbHOCTH).

ITpouiefypa OLleHWBaHUS CTEIEeHW OB/AZeHUs] CTY/eHTOM OXKHAAaeMbIMU pe3y/IbTaTaMu
o0yueHUsI OCYIIIeCTB/ISIeTCSI C TIOMOLIbI0 MeTOAWYeCKUX MaTepuasoB, Tpe/CTaB/IeHHbIX B
pasgene «TUMOBBIe KOHTPOJbHBIE 33a[jaHMSI WM WHBIE MaTepHasbl, HeOOX0AUMbIe /ISl OLIEHKU
3HaHWM, YMeHWM, HaBbIKOB U (W/IM) OIbITa [IeATeJbHOCTH, XapaKTepU3YIOIIUX STallbl
(hopMHpOBaHUs KOMITeTEHIUI»

3.1 Kputepuu onjeHMBaHUA CTeNeHH 0B/Ia/ieHUsl 3HAHUSIMU, YMEHUSIMHU, HaBbIKaMHU M (U/IH)
OIBITOM JiesITe/IbHOCTH, ONpe/e/isiioliye YPpOBHU C()OPMHUPOBAHHOCTH KOMIIeTeHIH

[ToporoBelif ypoBeHb (0011j1ie XapaKTepPUCTUKH):
® BJa/leHe OCHOBHBIM 00BeMOM 3HAHHWH I10 TTPOTrpaMMe AUCLIUI/IHEL;
® 3HaHWe OCHOBHOW TEepPMHUHOJIOTUM [JaHHOW 00/1acTh 3HaHWUM, CTHIMCTUUECKH
rpaMOTHOe, JIOTMUeCKH T[IPaBUbHOE U3/I0’KeHHe OTBeTa Ha BOIPOCH 0e3
CYIIeCTBEHHBIX OIIUOOK;
® BjaJileHde MHCTPyYMeHTapueM [JUCLIMIUVIMHBL, YMeHUe ero UCIo/b30BaTh B
pellleHny CTaHJapTHBIX (TUMOBBIX) 3a7a4;
® CrocoOHOCTb CaMOCTOSITENTHHO MIPUMEHSITh THIIOBBIE PellleHusi B paMKax paboueid
MPOrpaMMbl JUCLIUTIIUHBI;
® yCBOEHHWE OCHOBHOUW J/IATEpaTyphl, PEKOMEH/JOBAaHHOW pabodeii MpoOrpammoit
JUCLIATIIHBI;
e 3HaHWe 0a30BBIX TeOpUl, KOHIIEMUHA W HamnpaBJeHWH [0 U3ydyaeMoi
JVCLIUIIVHE;
® camocTosiTeslbHasi paboTa Ha TIPaKTUUYECKUX U J1abOpaTOpPHBIX —3aHATHSX,
repyuoiuyeckoe yuyacThe B TPYIIOBBIX 0O0CY)K[EHUsIX, 0CTaTOYHbI ypOBEHb
KYJ/IbTYpbl UCTIO/THEHUS 3a/laHUM.
[Tpo/BUHYTHIN ypoBeHb (0011{1ie XapaKTepPUCTHKK):
® [IOCTaTOYHO TIOJIHbIE M CHCTEMAaTH3WPOBAaHHbIE 3HAHHS B 00BEME IPOTrpaMMbl
JUCLIATIIHBI;
® JCTOJIb30BaHHWE  OCHOBHOW  TEPMHUHOJIOTMM  JaHHOM  00jacTM  3HAHWH,
CTWIMCTUYECKM TIpaMOTHOE, JIOTMYeCKU TNpaBWIbHOE M3/I0JKeHHWe OTBeTa Ha
BOIPOCHI, yMeHUe JielaTh BbIBO/IbI;
® BjaJleHHe HWHCTPyMEHTapyveM JUCLUIUIMHBL, yMEeHWe ero WCIoIb30BaTh B
pelieHNH yueOHBIX U NPodeCcCHoHaNbHbIX 33/1ay;
® CrocoOHOCTb CaMOCTOSITESTBHO PellaTh CI0XKHBIE 3a7aud (MPo0JieMbl) B paMKax
paboueii MporpaMMsbl AUCLUIIIHEL;
® YyCBOEHHWE OCHOBHOW U [IOTIOJTHUTEJbHOW JIMTepaTypbl, PeKOMeH/0BaHHOMN
paboueii TpOrpaMMOM TUCIUTUIAHEI,
® yMeHHe OPHUEHTHDPOBAThCS B 06a30BBbIX TEOPUSX, KOHLEMNLUAX W HArpaB/eHUsIX 110
Y3y4yaeMoy JUCLIMIIIMHE U laBaTh UM CPaBHUTE/IbHYHO OLIeHKY;
® camocTosiTesbHas paboTa Ha MPAKTUUECKUX U JIabOpaTOPHBIX 3aHATHSX, y4acThe
B TPYMIIOBBIX 00CY)X/JEHUSX, BBICOKHI YPOBEHb KY/IbTYphl UCIIOJTHEHHS 3aJaHHH.
BbIcOKui ypoBeHb (00I11e XapaKTePUCTHUKH):
® CUCTeMaTH3WpOBaHHbIE, TAyOOKHMe U TIOJHbIE 3HAHUSI TI0 BCEM pasfenaM
JUCLIATIIVHBI;



® TOYHOE HCII0/Ib30BaHNe TePMUHOJIOTHH JIaHHOM 00/1aCTH 3HAaHWM, CTUMMCTUYECKU
rpaMOTHOe, JIOTUUeCKW TMpaBU/IbHOE H3J/I0’KeHHEe OTBEeTa Ha BOIPOCHI, YMeHHe
JiesiaTb 000CHOBaHHBIE BBIBO/IBI;

e Oe3ympeyHoe Bja/ieHWe WHCTPYMEHTapyWeM [JUCLIMIUIMHBL, yYMeHHe ero
VICTI0/Ib30BaTh B [IOCTAHOBKE U pellleHUH Hay4YHbIX U MPo(eCcCMOHaNbHBIX 3a/ay;

® CriocoOHOCTh CaMOCTOSITEJIBHO Y TBOPYECKH pellaTh CJOXHbIe —3a/iaud
(mpo6sieMbl) B paMKax pabouei MporpamMmbl JUCIUTTTHBI;

®* 10jHOe W TI/yOOKOe YyCBOEHWe OCHOBHOM U [IOTOJHUTE/NbHON JMTepaTyphbl,
peKoMeH/I0BaHHOM paboueii mporpaMMo AUCIUTIAHB;

® yMeHHe OPHMEHTHPOBAaTbCSl B OCHOBHBIX TEOPUSX, KOHLIEMLMSX U HarpaB/IeHUsIX
T10 M3y4aeMoH JUCLUIIMHE U /laBaTh UM KPUTUUYECKYIO OLIeHKY;

® aKTHBHasl CaMOCTOsITe/IbHasi paboTa Ha MPaKTUYeCKUX U J1TabopaTOPHBIX 3aHATHSIX,
TBOPUECKOE yuacTHe B T'PYIMIIOBBIX OOCYKAEHHSX, BHICOKUM YPOBEHb KY/bTYDPbI
VICTIOJTHEHUS 3aZlaHUM.

3.2 Onncanue npouneAyphbl BHICTaAB/ICHUA OLleHKHU

B 3aBucumocTH OT ypoBHSI C()OPMHPOBAHHOCTH Ka)X/I0M KOMIIETeHLMM 10 OKOHYaHWH
OCBOEHHUSl [UCLMIUVIMHBI CTYAEHTY BbICTaB/SIeTCS OLleHKa. i AWCLUWIUIMH, M3ydaeMbIX B
TeyeHWe HeCKOJbKHX CeMeCTPOB, OL|eHKa MOJKeT BBbICTAB/ATbCS He TOJIbKO 0 OKOHYaHWU ee
OCBOEHHMS, HO U B TIPOMEXYTOUHBIX cCeMecTpax. Buj, OIeHKU («OTIMUHO», «XOPOLIO»,
«YJOBJIETBOPUTE/IbHO», «HEYAOB/IeTBOPUTENILHO», «3auTeHO», «He3auTeHO») Orpe/essieTcs
paboueli MporpaMmoi AUCIUIUTMHBI B COOTBETCTBUU C YUeOHBIM T/IaHOM.

OLeHKa «OT/IMUHO» BBICTAB/ISAETCA CTYAEHTy, Yy KOTOPOro KaXJas KOMIIeTeHLUs
(MOMHOCTBIO WM YaCTUUHO (popMUpyeMasi JaHHOM AWCLMIIMHON) c)opMUpOBaHa Ha BbICOKOM
YPOBHe.

OLleHKa «XOpOLIO» BBICTAB/SIETCS CTYJEHTY, y KOTOPOTrO KaxKjasi KOMIleTeHL[Us
(MOJTHOCTBIO WK YaCTUYHO (popMHUpyeMasi JaHHOM AUCLIUMIIZIMHOW) C)OpMHpOBaHa He HIKe, ueM
Ha MPOJIBUHYTOM YDOBHE.

OueHKa «yZ[OB/IETBOPUTENIBHO»  BBICTABJSETCS CTYJEHTY, y KOTOpPOro Kaxzas
KOMITeTeHI Ul (TIO/THOCThI0 WM YaCTUYHO (hopMUpyemasi JaHHOM AWCLMIIIMHON) cpopMUpOBaHa
He HWXe, YeM Ha TTIOPOTOBOM YPOBHe.

OreHKa «Hey/I0BIeTBOPUTE/IbHO» BBICTABJISIETCS CTYJEHTy, Y KOTOpPOro XOTs Obl offHa
KoMreTeHLUs1 (TT0JIHOCThIO WKW YaCTUUHO (hopMUpyeMasi IaHHOW [JUCLIMIIMHOM) chopMUpOBaHa
HIDKe, UeM Ha NOpPOTrOBOM YDOBHE.

OueHKa «3ayeT» BBICTAB/ASETCS CTYJEHTy, y KOTOpPOro KaxJas KOMIIeTeHLUs
(MOMHOCTBIO WM YaCTUYHO hopMUpyeMast JaHHOW JUCLUIUIMHOM) COPMUPOBaHa He HIKe, UeM
Ha TIOPOTrOBOM YPOBHe.

OrleHKa «He3auTeHO» BBICTABJISIETCS CTYJEHTY, Y KOTOPOTO XOTsl ObI 0/[HAa KOMIIETEHI[HUsT
(TIO/THOCTBIO WM YaCTUYHO opMUpyeMasi JaHHOW JUCLIMIUIMHON) chopMHUpOBaHa HIDKe, UeM Ha
TIOPOTrOBOM YDOBHE.



IIpunoxenune Ne2 K padoueii mporpaMme JHCHUTIMHBI
«Bepu¢ukanusa nporpaMMHOro odecrneueHus»

MeTtouueckue yKa3aHUA /sl CTYAEHTOB 0 0CBOEHHUI0 JUCLUTITHHBI

Bepudukauus mipeactaBiaseT o060 aHaMM3 KOPPEKTHOCTU ITIPOrPAMMHBIX CHCTEM
OTHOCUTE/IbHO CcrieljudurKali, B KOTOPOM 3a/lal0TCsl UCC/ie[yeMble MpPOrpaMMHble CBOMCTBA.
CoBpemMeHHble METO/bl aHa/M3a KOPPEKTHOCTH BK/IIOUAIOT B Ce0si TecTUpOBaHWe, METO[
JloKasaresnbCcTBa TeopeM (theorem proving) u metoy npoBepku Mmozenu (model checking).

TecTrpoBaHWe MPUMEHSIETCS TIOC/e OKOHYATeTbHOr0 HarvcaHusi TporpamMmel. Ho, Kak
n3BecTHO (3. JleHiKcTpa), ec/id TpYM TEeCTUPOBAHWM OIIMOKYA HaliieHbl He ObLIHM, 3TO eIlré He
03HauaeT, YTO uX HeT BoBce. OTciola cefyeT HeOOXOAWMOCTb PacCMOTPeHHUsi (popMasbHBIX
METOZIOB /I0Ka3aTe/lbCTBa KOPPEKTHOCTH MporpamM. [I0CKO/IbKY TeCcTHpOBaHHWe — 3TO Crocob
TPOBEPKU TPAaBUIBHOCTH TPOTPaMM, C KOTOPbIM aclUpaHThl TaKk WX HWHaue (0OBIUHO B
OeccucteMHol (hopMe) CTaJKWUBA/JMCh TIPU BBIMOJHEHWUM DPAa3/IMUHbIX J1abopaTOpHBIX pabor,
CBS3aHHBIX C TIPOrPaMMHPOBAHUWEM, 3TO HalpaB/ieHWe TpeJjiaraeTcss acrydpaHTaM Ha
CaMOCTOsITe/IbHOe H3ydyeHue. AyAUTODUM CTAaBUTCS 3ajjaua TMOATOTOBUTL psiJ [OK/IAJI0OB U
pedepaToB, OTpaXKaroLMX COBPEMEHHOe MOJI0JKeHHUe [ie/l B HayKe 0 TeCTUpoBaHui0. OCHOBHas
1efb — 00paTWUTh BHUMaHWE aCUPAHTOB HA TO, UTO TEeCTUPOBaHWE TIpe/CTaBjsieT CO0OM
Cepbé3HyI0 Tpob/ieMaTHKy, TI0 KOTOPOW B HAcTosiliee BpeMsi MPOBOJUTCS aKTUBHAs Hay4yHO-
ucciefioBaTesibCkasi paboTta, a TakKke OMNpefieMTb Kpyr mpobseM U OrpaHUuYeHHH,
CYLLeCTBYIOIIUX B TECTHPOBAHUMU.

MeTto/;, AOKa3aTe/lbCTBA TeOpeM SIB/SIETCS] OUYeHb TPYAOEMKHM METOJOM C CUJIBbHOU
TIPUBSI3KOM K CeMaHTHKe si3blka MporpaMMHUpoBaHus. [103ToMy B paMkax Kypca (Ha JeKI[UsiX)
BBOJUTCSI «IIPOCTOM» SI3bIK TPOrpaMMUPOBaHUs, BKJIIOUAIOIIUM TPUBBIUHbIE KOHCTPYKLIMH
YCJIOBHOTO Tiepexo/ia ¥ 1MK/a, HO MMEIOIIU OrpaHWYeHUss Ha TUIbl JAaHHBIX: AOMYyCKaroTCs
repeMeHHbIe TOJIKO 1[eJIOUMC/IeHHOro THna (wiu OysneBoro Ttuma). Ilocie ompezeseHus
CeMaHTUKH OIepaTOpOB BBEAEHHOTO Si3blKa IMPOrPAMMUPOBAHUS, Pa3bSCHEHUsS OCHOBHBIX
TIPUHLIUIIOB /l0Ka3aTe/lbCTBAa MPOTpamMM, HAaMUCaHHBIX Ha 3TOM Si3blKe, W PaCcCMOTpEeHusi
HECKOMbKHUX TIPUMEPOB KaXK[IOMy acrMpaHTy TMpejjaraercs (M0 BapuaHTaM) [OKa3aTh
KOPPEKTHOCTh HeOOJIBILION TTpOrpamMMebl. [Ipy 3TOM [OTTyCKAIOTCS «MSTKash» U «KECTKas» (HOPMBI
3ajanus. B mepBoM ciyuae opmasibHasi crietidukaiys JaéTcst BMeCTe C TeKCTOM MPOrpaMMbl,
BO BTOPOM C/y4ae acCIUpaHTy HeOoOXOAMMO CaMOCTOSITEIbHO TIPOU3BECTH CrelM(UKaLio
(opmasibHBIM 06pa30M MO COTIPOBOXKJEHUIO Ha eCTeCTBEHHOM (PYCCKOM) sI3bIKe, T.e. TTOCTPOUTh
psifi TIpeIMKAaTOB, OTPA’KaloL[UX Haya/bHble YC/IOBUSI U OXKU/JAaeMbIi pe3y/bTaT BbIIOJHEHUs
rporpaMMbl. Ba)kHO OTMeTHTb, UTO /I0Ka3aTeSbCTBO KOPPEKTHOCTU TIPOrPaMMbI TIPOXOAUT B
TePMUHAX MpeAUKaToB (UTO MO3BOJISIET Ha MPaKTHKe MPUMEHSITh T0J/lyueHHble paHee 3HaHUS 10
TEOPUM UCUMC/IEHHs TPeIMKATOB), 3aHUMaeT OT TPEX /10 MATU CTPAHUI] U TpeOyeT OT acrupaHTa
TpeJie/IbHOM TOYHOCTH pacCykieHuid. Bosnee Toro, oco0eHHOCTbIO MeTO/la [[0Ka3aTebCTBa
TeopeM SIBJISIETCS TO, UTO B XOZie PacCy’>KJAeHUM MOXXHO yCTaHOBUTb KOPPEKTHOCTh MPOTPaMMbl
OTHOCHTEJILHO CIelfu(HKaIiy, 0JJHAKO eC/TA 3TOTO He YAAETCs C/ienaThb, TO 3T0, BooOIIe roBops,
He 03HauaeT Ha/Inuus OIIMOOK B IporpaMme, a TpebyeT Gosiee TOHKOTO pa3bopa. Ilepedpasupys
u3BeCcTHOe wu3peueHre 3. [leWKcTpel (0 TeCTUpPOBAHMM) MOJKHO CKas3aTb, UTO MeETO/]
Jl0Ka3aTe/bCTBa TeOpeM Croco0eH ZioKa3aTh OTCYTCTBHE OMIMOOK B TIporpamme (OTHOCHUTE/BHO
crenduKalMi), HO He Bcerja [oKasbiBaeT HX MpucyTcTBhe. C TMO3ULMK TEXHOJIOTHUH
NporpaMMHpOBaHUS MeTOJ, [oKa3aTe/lbCTBa TeOpeM C/leflyeT pacCMaTpuBaTh Kak [JOMOJHeHHe
TeCTUPOBaHWUsI, T03BOJISFOIIee TI0yYaTh O0siee COBepIIeHHYI0 CTPATervi0 OT/IaIKK ITPOTrpamMM.

Metog ripoBepku Mozieniu (model checking) — 3To MeTos aBTOMaTHueckoi BeprdUKaLIUU
MporpaMMHbIX cucteM. [Ipu 3TOM mofxofe AJisi MpOrpamMMbl CTPOUTCS MOJiellb C KOHEeUYHbIM
YKMCJIOM COCTOSIHUM, a CBOMCTBa Mozl (crieliuuKaiiusi) BbIpa)katoTCsl Ha s13bIKe TeMIopabHOM
noruky. KoHeuHasi Moziesib U (pOpMyJibl TEMIOPA/IbHOM JIOTMKY MOJAKTCS Ha BXO/, pOrpamMme-
BepU(UKaTOpy, U Jaree TIPOBEpPKA HCTUHHOCTH (OPMyn [Jii MOJE/Nd OCYLeCTB/ISeTCS
aBTOMaTHUeCKH (B OCHOBHOM C TIpUMeHeHWeM repebOpHBIX airopuTMoB). [103TOMYy B paMkax



o0Cy/1aeMol AUCIUIUIMHBI 110 METOZAY TPOBEPKH MOJIeNId Ba)KHO PAaCCMOTPETh CJIe/IyOIre
pasfiesibl: MOCTPOeHWe KOHEYHOM MOJe/d Nporpammbl, CrHelM(UKalus CBOWMCTB Ha s3bIKax
TeMIopasbHbIX JIOTUK U TPOrpaMMbI-BepU(PUKATOPbl C OMKUCAHKWEM METO/I0OB U a/lrOPUTMOB,
TIPUMEeHSIEMbIX B 3THX [MPOrPaMMHBIX CPe/ICTBaX.

HeobxoiyMo 3aMeTUTh, UTO TTOCTPOEHHE KOHEUHOU aZieKBaTHOM (MCXOZHOM MporpamMme)
MoJleNIu SIB/ISIeTCS BeCbMa CepbEé3HOM 3ajiaueld, MOCKOIbKY MOJe/lb MOXKET He YUWUTBhIBaThb Ps
MPOrpaMMHBIX CBOMCTB WX MOPOXKAATh HeCylleCcTByroue. HecMOTpst Ha TO, UTO MPOBEPSIFOTCS
CBOMCTBa MoZie/iv, 00BEKTOM MCC/Ie/JOBaHMs BCE JKe MO-TPeKHeMY 0CTaéTCsl IporpaMMma.

[nsa cnenydyKaliu CBOMCTB MPOrpaMM HCTIONB3YIOTCS HarboJsiee pacripoCTpaHEHHbIE U
LIMPOKO TIPUMeHsieMble TeMIOopa/bHble JIOTUKU: joruka JuHeiiHoro BpeMeHy LTL (linear-time
temporal logic) u noruka BetBsiierocsi BpemMenu CTL (branching-time temporal logic wu
computation tree logic). JIOTHKM WMeIOT JOBOJILHO TPOCTble CUHTAaKCUC W CeMaHTUKy U He
BCTPeYarT TPYJHOCTeHM B MOHHWMAaHWM Yy ayauTopud. B TO ke BpeMs MNPUK/IaJHOM acIieKT,
KacalwlMXCcsl TPUMEHeHUs 3THX JIOTHK, acClupaHTaM He Ka)KeTcsl CTOJIb IpOo3payHbiM U
MoJie3HbIM 0e3 ZI0CTaTOYHO TPOCTBIX, HO CEMaHTHUECKHW Harpy>KeHHbIX TIPUMEpPOB. BakHO
OTMETUTh, UTO B MMeloIllelicsi uTepatype (CTaTby, yueOHUKU U MOHOTpaUM) TaKUxX NIPUMepOB
mbo HeT, MO0 OHM WMEIOT BBIPOXKJEHHBIM XapakTep (TIpUMeHeHHe JIOTHK B 3TOM Cjydae
CTaHOBUTCS 0eCcCMBbIC/IeHHBbIM). B myO/iuKalMssx OCHOBHOW YIOp CZle/laH Ha ajarOpUTMbI M
MeTOZMKHA. B paboTax, Kacarwuuxcs MPaKTUYeCKOTO NMPUMEHEHHUs] MeTo/ja TPOBEPKU MOJIeNH,
00beKTaMM PpacCMOTPEHHUs] SIBJSIOTCS WM (JOBOJILHO HETpWBHUA/IbHBIE) TapajuiesibHble
arOpUTMbl, WIA TNPOTOKOJ/bI MepeflauyM [aHHbIX, Meperpy’KeHHble [eTajsiMUA peasu3alvd U
TpeOyrolre CrieliaTbHOM MOTOTOBKH U IOTIO/THUTE/IbHBIX 3HAHUH.

YueGHO-MeTOAHUECKOE 00ecTieueHHe CaMOCTOATEe/TbHON PadoThI CTYJeHTOB MO0 AUCLUIINHE

[na camocrosTenbHOM paboThl 0COOEHHO pEKOMEH[YeTCsl HCII0/Ib30BaTh yueOHYIO
JIUTepaTypy.

Taxxke a1 mozbopa yueOHOUM MTepaTypbl PEKOMEHZYETCS WCIIO/Ib30BaTh IIMPOKUN
CTIeKTpP UHTePHeT-PecypCoB:

1. DneKTpOHHO-O0MOIMOTeUHAst CHUCTeMa «YHHUBEpCUTeTCKass Oubimuoreka —online»
(www.biblioclub.ru ) - snekTpoHHas 6ubIHMOTEKa, obecreuMBaroljasi JOCTYNl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHUKAM, Y4eOHON, HayyHOW W XY/[0’KeCTBEHHOU
JATepaType BeAyLIUX U3AaTe/bCTB (*peructTpanus B 3JIeKTPOHHON OMO/IMOTEeKe — TOJIBKO B CETH
yHuBepcuTeTa. [locsie peructpauyy pabora ¢ CUCTeMOUM BO3MOXKHA C JIF000M TOUKU JIOCTYTIA B
Internet.).

2. NndopmarmonHas cucrteMa "EquHOe OKHO [ocTyma K obpa3oBareibHbIM pecypcam”
(http://window.edu.ru/library).

Llenbto  co3manuss  uHGOpPMaLMOHHOW  cucTeMbl "EfWHOe OKHO  JocTyma K
obpasoBatensHbiM pecypcam” (MC "EpuHoe okHO ") siBaseTcss obecrieueHue CBOOOJHOTO
JIOCTYTIa K WHTEerpaJbHOMY KaTasiory o0Opa3oBaTe/bHbIX WHTEPHET-PEeCYPCOB U K 3/IeKTPOHHOU
OubmMoTeke yueOHO-METOAUUECKMX MaTepuasioB Ajsi  o0mero u TpodeccroHaIbHOTO
obpa3oBaHwUs.

WudopmariponHass cuctema "EfnHoe OKHO AoCTyma K obpa3oBaTelbHBIM pecypcam”
co3zaHa 10 3aka3ly ®PezepasbHOro areHTcTBa 1o obpasoBanuio B 2005-2008 rr. I'omoBHOM
pa3pabotuuk TmipoekTa - DezjepanbHOE TOCYZAPCTBEHHOE AaBTOHOMHOE — YUpEXIeHHe
['ocynapcTBeHHbIN Hay4YHO-MCC/Ie[0BATeTbCKAA WHCTUTYT WH(POPMALJMOHHBIX TEXHOJIOTUNA U
TesieKoMmmyHuKalmii (PI'AY T'HUU UTT "Undopmuka') www.informika.ru.

WNC "EguHoe okHO" oO0beavHseT B eguHOe WH(POPMAI[MOHHOE ITPOCTPAHCTBO
3/IeKTPOHHBIE Pecypchl CBOOOJHOTO [OCTyIa [ BCeX ypoBHel obpa3oBanHuss B Poccuwm.
Pasgenbl 3TOM CUCTEMBI:

- DJIeKTpDOHHAas OuO/IMOTeKA — SIBASETCS KPYIHEMIIMM B DPOCCHHMCKOM CErMEHTe
VHTepHeTa XpaHWU/IMILEM TTOJITHOTEKCTOBBIX BePCUl yueOHBIX, yueOHO-MeTOJuUeCKUX U HayYHbIX
MaTepUa/ioB C OTKPBITBIM JOCTynoM. bubnnorteka cozepxut 6Gosee 30 000 maTepuasos,
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WCTOUHMKAMK KOTOPBIX SIB/IIIOTCS  OOsiee  TPeXCOT POCCHMMCKAX BY30B W APYIHX
oOpa3oBaTe/ibHBIX M HAyUHBIX yupexkaeHwi. OCHOBY HarojHeHus OUOIMOTEKHM COCTABJISFOT
3/IEKTPOHHBIE BepcUd  y4eOHO-MeTOAWYEeCKWX MaTepuasnoB, TIOJTrOTOB/IEHHbIE B By3aXx,
TIpOLLe/IINe pelleH3UPOBaHNe U PEKOMEH/[0BaHHbIE K HCII0/Ib30BAHUIO COBeTaMM (haKy/IbTETOB,
yueOHO-MeTOAMUeCKUMH  KOMHUCCHSIMA W JPYTUMHA  BY30BCKMMH  CTPYKTypaMH,
OCYIIEeCTBJISIOIIMMHU KOHTPOJIb YueOHO-MeTOANYEeCKOU JeaTeTbHOCTH.

- VuterpanmpHblii  Karazor — oOpa3oBaTeNbHBIX  MHTEPHET-PECYPCOB  COJZIEPXKUT
TIpe/iCTaB/IeHHbIE B CTaHAAPTHU30BaHHOW (hopMe MeTa/laHHble BHEILIHUX DPECypCOB, a TaKxkKe
COZIeP’KUT OTMCAHHS TIOTHOTEKCTOBBIX MyOnMKaruii 3/1eKTpoHHON 6nbmoTtekn. O6muii 06bem
KaTasiora mipeBbiiaer 56 000 Mertaonucanuii (U3 HUX okojio 25000 - BHelIHMEe pecypchl).
Pacimivpennsii nouck B "Karasore" ocCyiecTBisieTCsli MO Ha3BaHWIO, aBTOPY, AaHHOTALWH,
K/TFOUEBBIM CJIOBaM C BO3MOKHOHM (uIbTpalviell 1Mo TeMaTHKe, TIPeJMETy, THITy MaTepuara,
YPOBHIO 00pa30BaHUs U ayJUTOPHUH.

- W36panHoe. B pa3gesie mipezicTaB/ieHbl TIOAOOPKM Haubosiee COZAep)KaTelbHBIX U
TMOJIe3HBbIX, 110 MHEHHIO DeJaKLMH, WHTePHeT-PecypcoB /s obIiero u rnpodeccHoHalTbHOTO
obpa3oBaHwUsl.

- Bubmuorekn By30B. Pa3fen copepKUT TMOJOOPKK CAWTOB BY30BCKUX OHOMMOTEK,
3/IEKTPOHHBIX KaTaj0roB OMO/IMOTEK BY30B M MOJTHOTEKCTOBBIX 37IEKTPOHHBIX OMOMOTEK BY30B.

[nsa camocTosiTesTbHOTO T0ZI00pPa UTepaTypbl B Oubmuoteke Apl'Y pekomeHAayeTcs
WCTI0J/Ib30BaTh:

1. JTuunbii  kabunet  (http://lib.uniyar.ac.ru/opac/bk login.php) maeT B03MOKHOCTB
ToJTy4eHust on-line 0CTyma K CIMCKY BBIJAHHOW B aBTOMaTH3MPOBAaHHOM PEXHMe JIUTepaTyphl,
MPOCMOTPA ¥ KOMMPOBAHUS 3/IEKTPOHHBIX BePCUI W3/JaHUI COTPYIHUKOB yHUBepcHuTeTa (yuebd. u
MeTO/]. TOCOOMSI, TEKCTHI JIEKLWA U T.7.) /st paboThl B «/IMuHOM KabuHeTe» HEOOXOAUMO 3aiTH
Ha caiit Hayunoii 6ubmoteku ApI'Y c moboit Touku, UMerolei AocTym B Internet, B MyHKT
MEHI0 «JJIeKTPOHHBI KaTajor»; TPOMTH TIPOLIEAYPY AaBTOpU3alud, BbIOpaB BKJIAJKY
«ABTOpH3aL¥isi», ¥ 3aMI0JTHUTH TPe/|CTaBIeHHbIe 110151 UH(OPMAaLIH.

2. DnekTpoHHasi 6nbMoTeKa yueOHbIX MaTepranoB Spl'yY

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) cogepxxutr 6osee 2500 mOMHBIX
TEKCTOB y4yeOHbIX U yueOHO-MeTOAWUYECKMX MaTepuajioB 110 OCHOBHBIM HM3y4aeMbIM
JUCLMIUTMHAM, U3flaHHBIX B yHHUBepcuTeTe. [locTym B CeTH yHHBepCHTeTa, JHOO TI0
JIOTUHY/TIapOoJIto.

3. DneKTpoHHas KapToTeKa « KHUroobecrneueHHOCThb»

(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpoiBaeT yueOHbIN oOHT
HayuHoU Oubsmoreku SIpl'Y, mpejgocTaB/sieT OMepaTUBHY0 HWH(POPMALUI0 O COCTOSTHUM
KHUT000€eCTieueHHOCTH IMCIUTIMH OCHOBHOMW U JIOTIOJTHUTE/TBHOM JIMTepaTypoy, a TakKe IUK/ia
JUCLMIUIMH M CTieliMabHOCTel. DeKTPOHHasi KapToTeka «KHUroobecneueHHOCTb» [JOCTYITHA B
CeTH yHMBepCUTeTa U yepe3 JIMUHbINA KaOWHeT.
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