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1. Ileain ocBOEHMSI AMCIATIIIMHBI

Huctmmummna «Crnemudukanus u Bepudukanus [1JIK» obecneunBaer mpuobperenue
3HaHUW U yMeHud B cooTBeTcTBUM ¢ PI'OC BIIO, coaeiicTByeT paclIMpEeHUI0 HAyYHOIO
Kpyrozopa CTyneHTa, (OPMHPOBAHUIO TMPEJICTABICHUS O COBPEMEHHOM  COCTOSIHUU
TeopeTuuecko MHGOPMATUKA M TNPUOOPETEHHIO CHENUAIbHBIX 3HAHUW U3 o0xacTu
MOJICIIUPOBAHMSI, TOCTPOCHHS U aHAJIM3a CIO0KHBIX HH(POPMALMOHHBIX YIPABISIOMIUX CUCTEM.

Lenpro mM3ydeHUs: NUCLUMILIMHBI SABIISIETCS: O3HAKOMIJIEHHE CO CTAaHAAPTHBIMU S3bIKAMH
IporpaMMupoBaHus Joruueckux KoutposuiepoB (IJIK), coBpemeHHbIMM mOAXOJaMU K
cnenuduKalyy, IOCTPOCHUIO U aHaIu3y KoppekTHocTy nporpamm [TJIK, mpruobpereHue HaBbIKOB
IIOCTPOEHHUS HAJIEKHBIX IPOIPAMM JIOTHUECKUX KOHTPOJIIIEPOB.

2. Mecro nucuumiuibl B cTpykrype OIl 6akanaBpuara

Huctmumna «Crnenudukanus 1 Bepudukanus mporpamMmm JIOTHYECKUX KOHTPOJUIEPOBY
OTHOCHTCS K BapUaTUBHOM yacTu (JucuuIuinHa no Beidopy) OII 6akanaBpuara.

Huctmmumna «Crierudukarns u Bepudukanms [IIK» Bxoaut B nukn b1 maremarnyeckux
U €CTECTBEHHO-HAYYHbIX AUCLUIUIMH (BapuMaTUBHAs YacThb, IUCLUILIUHBI 110 BBIOOPY), YUTAETCA B
7 n 8 cemectpax. OHa MMEET Pa3HOCTOPOHHUE CBSI3U CO MHOTMMHM JIPYTMMH MaTeMaTUYECKUMU U
crielManbHbIMM JUcHUIUTMHAMU. [Ipy u3ydenun nucuumiunsl «Crenudukanys 1 Bepuduxanus
[IVIK» uCcHonb3yrOTCS 3HAHHMSI OCHOB CTPYKTYPHOrO M OOBEKTHO-OPHUEHTPOBAHHOIO
IIPOrPaMMUPOBAHHUS, CTAaHAAPTHBIX A3bIKOB IporpamMmmupoBanus IIJIK, teopum anropurmos
(mamuHbl ThropuHra, Mpo0ieMbl pa3pelIuMOCTH, IPOOIEMbI CI0KHOCTH aITOPUTMOB) U TEOPUU
KOHEYHBIX aBTOMATOB, (DOPMAJIbHBIX SI3bIKOB M IPAMMAaTHK.

[Ipu oCBOGHMW IUCHMILIMHBI HEOOXOAWMBI TAKHE JIMYHOCTHBIE XapPaKTEPHCTUKH, KaK:
o011ast 06pa30BaHHOCTb, OPIraHU30BAaHHOCTb U TPY0IH00HE, CAMOCTOATEIbHOCTh, HACTOHUNBOCTh
B JOCTH>)KCHHH LIEIIN.

3. [Inanupyemblie pe3yJbTaTbl O0y4eHHMs 10 JAUCHHUILVIMHE, COOTHECEHHbIE C
IJIaHMpYyeMbIMH pe3yiabTaTamu ocBoeHust OIl 6axkanaBpuara

IIponiecc u3ydyeHus AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHmit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyroumux 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEbHOCTH:

®opmupyemas HNugukarop Ilepeyenn
KOMIIETeH LU JOCTHIKEHH S IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(KOI[ H KOMIICTCHIINN
(opmyanposka) (ko m
¢opmyaupoBka)
IIpo¢deccnonaibHbIe KOMIIETEHIUH
3HaTh:
— COBPEMECHHBIE METOJIbI
IIK — 1.1 Obmanaer cnenuuKanuu,  MOCTPOCHHUS U
[1K-1 Cnocoben 0a30BBIMH 3HAHUSMU, aHaM3a KOPPEKTHOCTH  IIPOrpaMMm
ITIOHUMATb, INOJTY4YCHHBIMH B JIOTUYECKUX KOHTPOJJICPOB.
AHaJIM3UPOBATh U obnactu YMmeThb:
COBEPIIICHCTBOBATh | MaTeMAaTHYECKUX W/ — TPOBOAUTH TECTUPOBAHUE IPOTPAMM
JaHHBIC HMJIM €CTECTBEHHBIX I1JIK;
COBPEMEHHBIX HAYK, —  TPUMEHSTH MHCTPYMEHTAJIbHBIE
HaY4YHBIX MPOrpPaMMHUPOBAHUS U cpencTBa BepupUKAIMK ISl aHATIHA3a
HCCIIEI0BAHUI MH(OPMALIMOHHBIX koppektHocTH nporpamm [JIK.
TEXHOJIOTHI BuiajgeTh HaBBIKAMU:
— IlpoBepknu KOPPEKTHOCTH porpamm
JIOTUYCCKUX KOHTPOJUICPOB.




4. O0beM, CTPYKTYpPA M COJePrKAHUE TUCHUILINHBI
OO01mmast Tpy10eMKOCTh JUCIUTUIMHBI COCTaBisAeT 3 3a4. ef., 108 akax. gac.
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S3bIK crierduKanuy. WNunuBunyansHoe
1. [TeMmopanabHbIE JOTUKH. 7 2 4 1 |3amanue.
3auer.
Cneuudukanus
nnuKa NunuBunyansHoe
5 |MOBENCHHS POTPAMMHBIX | | 4 |1 1 |ananme
" [mepemennsbix [IJIK. LTL- '
3auer.
cnenudukanus.
IToctpoenne ST- WNunuBunyansHoe
3. |mporpamm IJIK mo LTL- | 7 | 2 4 11 1 |3amanue.
crernuQpuKaum. 3auer.
[Toctpoenue CFC- NunuBunyanpHOE
4. |mporpamm IUIK mo LTL- | 7 | 2 4 |1 1 |3amaHme.
cnenuduKanuu. 3auer.
[Toctpoenune LD- NunuBunyansHoe
5. [mporpamwm IJIK mo LTL- | 7 | 2 4 11 1 |3amanue.
crenuQpuKaum. 3auer.
[Toctpoenue IL- NunuBunyansHOE
6. |mporpamm IUIK mo LTL- | 7 | 2 4 |1 1 |3amaHme.
cnenuduKanum. 3auerT.
[Toctpoenue SFC- NunuBunyansHOE
7. |oporpamm IUIK o LTL- | 7 | 2 4 11 1 |3apmaHue.
cnenuduKanum. 3auer.
NmuraunonHoe
MOJICIIUPOBAHUE U Munusupyansroe
8. 7| 4 8 1 3,7 |3agaHme.
TECTUPOBAHUE TPOTrPaMM 3auer
TJIK. )
Bcero 3a 7 cemecTp 18 36 | 7 10,7 [3auer
[TocTpoeHre KOHEYHBIX NunuBunyansHOE
1. |mopneneit nporpamm IIJIK | 8 2 6 |3amaHue.
no LTL-cnenudukanmm DK3aMeH.
JluckperHoe WNHnuBunyansHOe
2. |MopenupoBaHue pabOTHI 8 2 6 |3amanue.
TaliMepOoB OK3aMeH.




MoaenupoBanue NunuBunyansHOE
COIJIACOBAHHOT'O 8 2 6 |3amanue.
MOBEJICHUS TaTYMKOB DK3aMeH.
Crnenudukarus CBONCTB NunuBunyansHoe
mozaeneit nporpamm [IJIK | 8 4 6 |3amaHue.
DK3aMeH.
NHcTpymeHTanbHbIe
cpencTBa Bepuduxau
nporpamm [TJIK. Cadence VIHAHBUIyATbHOE
SMV. SPIN. CPNTools.
8 4 6 |3amaHue.
IIpumeHeHue
DK3aMeH.
Bepudukaropa SMV s
aHaJIM3a KOPPEKTHOCTH
ITUIK-niporpamm
Bepudukamms LTL- NunuBunyansHoE
cBoiicTB mporpamm IIJIK | 8 4 6 [3amaHue.
DK3aMeH.
AHanu3 KOHTP-IIPUMEPOB WNunuBunyansHoe
npu Bepudukanum 8 2 6 |3amaHue.
nporpamm [1JIK DK3aMeH.
Teopus Bepuduxanmu WNupuBunyansHoOe
MOJIeJIEN MPOrpamM. 8 4 6 |3amanue.
Model checking DK3aMeH.
Bcero 3a 8 cemecTp 24 48 |Ix3ameH
Bcero 18 60 | 7 58,7
5. O0pa3oBare/ibHbIE  TEXHOJOIMH,  MCHOJIb3yeMble INPH  OCYLIECTBJIECHHHU

00pa30BaTeIbHOIO NMPoOLECcCca MO0 JMCIUIIMHE

AxageMuyecKasi JJeKIUs (WIH JIEKIUS 00LIEro Kypca) — I0CIeJ0BATEIbHOE N3I0KEHHE
MaTepHala, OCyIeCTBIIEMOE IPEUMYIIIECTBEHHO B BIJIe MOHOJIOTa IpernoiaBaTens. TpeboBaHus
K aKa/JIeMUYECKOM JIEKIIMM: COBPEMEHHBIN HAayUHbIN YPOBEHb M HACHIIIEHHAs HHPOPMATHUBHOCTD,
yOeauTenbHas apryMeHTalus, JOCTYTHAast ¥ IIOHATHAs peub, 4YeTKask CTPYKTypa 1 JIOTUKA, HaJTn4ne
APKUX MPUMEPOB, HAYYHBIX J10Ka3aTeIbCTB, 000CHOBaHUH, (PAKTOB.

BBoanas Jekuusi — JaeT MepBoe LENOCTHOE MPEACTaBICHUE O AUCHUIUIMHE (WK ee
paszene) U OpPUEHTHPYET CTYACHTa B CHUCTEME€ H3y4YeHHsS ITaHHOW IUCUUIUIMHBL. CTyHeHTbI
3HAKOMSATCS C Ha3HA4YeHHWEM M 33JadyaMM Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4eOHBIX
JUCIUIUIMH U B CHUCTEME MOATOTOBKHM crenuanucra. Jlaercs kpaTkuil o030p Kypca, UCTOpUS
pa3BUTHS HAYKU M IPAKTUKHU, TOCTHXKEHUS B 3TOH chepe, MIMEeHa U3BECTHBIX YUEHBIX, U3J1araroTcs
NepCreKTUBHbIE HANIPaBJIeHUs nccienoBaHui. Ha 3Toil eKIuu BHICKa3bIBAIOTCA METOANYECKHE U
OpraHu3allMOHHBIE OCOOEHHOCTHM pPAa0OTHI B paMKax Kypca, a Takke JaeTcs aHaju3
pPEKOMEH1yeMOH y4eOHO-METOANYECKOH JIUTEPATyPBI.

Cemunap (ceMuHapckoe 3aHATHMe) — (opMa 3aHATHS, HAa KOTOPOM HPOUCXOIUT
00CyXJIeHHEe CTYAECHTaMH II0J] PYKOBOJCTBOM IIpENOJaBaTelsl 3apaHee IOATOTOBJIEHHBIX
JIOKJIa/I0B, pedepaToB, MpoekToB. CeMuHap BBIMOIHSAET ClEAYIONHe QYHKIUN: CUCTEMAaTHU3aIUs
U 0000IeHNe 3HAHUN MO U3Yy4EHHOMY BOINPOCY, TeMe, pa3zeny (B TOM 4YHCIE B HECKOJIbKUX
y4eOHBIX Kypcax); COBEPILIEHCTBOBAaHHE YMEHMH paboTaTh C JIOMOJHUTEILHBIMU UCTOUHUKAMH,
COTIOCTABJISITh M3JI0KEHHE OJHUX U TEX K€ BOIPOCOB B Pa3IMYHbIX MCTOUHMKAX MH(OpMAaLUU;
YMEHUH BBICKa3bIBATh CBOIO TOUKY 3pEHHMsI, 00OCHOBBIBATh €€; MUCaTh pedepaTsl, TE3UCH U IIIaHbI
JIOKJIa/I0B U COOOIEHHH, KOHCIIEKTUPOBATh TpounTaHHoe. [1nan cemMuHapa o3ByunBaeTcs 3apaHee
U B HEM OOBIUHO YKa3bIBAIOTCSI OCHOBHBIE BOIIPOCHI, MOIJIEKAIINE PACCMOTPEHHUIO U JIUTEPaATypa,
pEKOMEH1yeMast BCEM U OT/EJIbHBIM J0KJIaJUUKaM.



HpaKTI/I‘leCKOC 3aHATHE — 3aHATUC, IMOCBAIICHHOC OCBOCHHNIO KOHKPETHBIX YMGHI/IP'I u
HAaBBbIKOB U 3aKPCIJICHUIO IMOJTYYCHHBIX Ha JICKIIUU 3HAHUM 110 MNpEAJIOKCHHOMY aJITOPUTMY.

6. Ilepeyenb UHGOPMAMOHHBIX TEXHOJOTH, UCIOJIb3yeMbIX NMPH OCYLIECTBJIEHUU
0o0pa3oBaTeJILHOr0 MpoLecca Mo JUCHMUIJIMHE, BKJIKYas IMepevyeHb JUIEH3HOHHOT0
NMPOrpaMMHOro obecnedyeHusi W HWHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (NpH
HEe00XO0IUMOCTH)

B niporiecce ocymecTBieHusI 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:

— 175t GOPMHUPOBAHUS TEKCTOB MATEPUAIIOB JJIsI IPOMEXKYTOUHOM M TEKYIIEH aTTeCTAlluH —
nporpammel Microsoft Office, m3natennckas cucrema LaTex;

— nns moucka y4deOHo# mutepatypel Ombmmoreku Spl'’Y  — ABTOMaTU3MpOBAHHAS
ouomoteuynas napopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next");

— cpena nporpammupoBanusi CoDeSys 2.3.9. — http://www.owen.ru/

— uHCcTpyMeHTanbHoe cpeactBo Bepudukanuu The Cadence SMV Model Checker.
http://www.kenmecmil.com/smv.html

7. llepeyeHb OCHOBHOW M JONOJHHUTEIbHOH Y4eOHOH JIUMTEpPaTypbl, PeCcypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKALIMOHHOI ceTn «UHTepHeT», HeEOOXOAMMBIX JJIfl
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAS:

1. Kyspmun E.B., Psabyxun JI[.A., CoxonoB B.A. MojaenupoBaHue COINIaCOBAHHOTO
noenenus [1JIK-gatuukoB // MojenupoBaHue W aHaIW3 WHPOPMAIIMOHHBIX CHUCTEM,
2014. T. 21, Ned4. C. 75-90.

2. Kyszbemun E.B., CokonoB B.A., Ps6yxun J{.A. [loctpoenue n Bepudukarms LD-
nporpamm ITJIK mo LTL-cnienndukanuu / MoaeaupoBaHue U aHAIN3
nH(popManmoHHBIX cucteM, Apocnasib: T. 20 (6), 2013. C. 78-94.

3. Kys3emusn E.B., Cokonos B.A., PsOyxun /I.A. Iloctpoenue u Bepuduxarms [TJIK-
nporpamm no LTL-cnenudukanuu / MonenupoBaHue U aHaIu3 HHPOPMAIIMOHHBIX
cuctem, Spocnasis: T. 20 (4), 2013. C. 5-22.

4. Kys3pmun E.B., Cokonos B.A. MoaenupoBanue, cienupukanys 1 HOCTpOSHUE
IpOrpaMM JIOTHYECKHX KOHTPOJIEpoB // MoienupoBaHue U aHaIu3 HHPOPMAITMOHHBIX
cuctem, Spocnasis: T. 20 (2), 2013. C. 104-120.

5. Kyszemun E.B., Ps6yxun JI.A., CoxonoB B.A. O BeIpa3uTeNbHOCTH TTOIX0/1a K
noctpoenuto [JIK-mporpamm o LTL-cnenudukanuu / MonenupoBaHue U aHaINu3
nH(pOpMaLMOHHBIX cucTeM, SApocnasins, Apl'Y, 2015. T. 22, Ned  C. 507-520.

6. Kyspmun, E. B., ABromaTHbIe cueTurKoBble MamuHbl : MoHOTrpadus / E. B. Ky3smun, B.
A. Cokomnos; Spocan. roc. yH-T, Apocnasns, Apl'Y, 2012, 158¢

7. Ky3pmun, E. B., ABTOMaTHbIE CUETUYNKOBBIE MAITUHBI [ DJIIEKTPOHHBIN pecypc] :
monorpadus / E. B. Ky3smun, B. A. Cokonog; Spoci. roc. yH-T, SApocnasis, Apl'Y,
2012, 158¢

8. Kyzbmumn, E. B., Bepudukauus moaeneit nporpamm : yue0. mocodue ais By3oB / E. B.
Ky3bmun ; moa pea. B. A. Coxonoga, Spocnasns, Apl'Y, 2008, 174c

9. Kyssmumn, E. B., Bepuduxanus moaeneit nporpamm [ DnekTpoHHBIN pecypce] : yueO.
noco6wue 11st By30B / E. B. Ky3pmun ; mox pea. B. A. Cokonosa, SIpocnasins, SApl'Y,
2008, 174c
0) JOTIOJIHUTEIbHAS

1. ITapp O. IlporpamMmmupyembie KOHTPOJIEPHI: PYKOBOACTBO A1l MH*)eHepa. M.: BUHOM.
JlaGopatopus 3Hanuii, 2007. 516 c.

2. Ilerpos U.B. IIporpammupyemsie KOHTpoIepsl. CTaHIapTHBIE A3bIKU U ITPUEMBI
npukinagHoro npoektuposanus. M.: COJIOH-IIpecc, 2004. 256 c.

3. Munaes W.I'., Camoiinenko B.B. [IporpammMupyemMbie J0rudeckrne KOHTPOJIIEPHI:
IIPAKTUYECKOE PYKOBOJICTBO Il HaunHarouero nuxxenepa. Crasponons: AI'PYC, 2009.
100 c.


http://www.owen.ru/

4. PyxoBoacTBO noJib3oBaresid no nporpammupoBanuto [1JIK B CoDeSys 2.3. TIK Ilposor,
2008.

5. Busyanuzanus CoDeSys. JlonojHeHrE K pyKOBOJICTBY MOJb30BATENS 110
nporpammupoBanuto [IJIK B CoDeSys 2.3. IIK IIposor, 2008.
B) pecypchl ceti «MIHTepHET»

1. Cpena nporpammupoBanust CoDeSys 2.3.9. — http://www.owen.ru,

http://www.3s-software.com

SMV. The Cadence SMV Model Checker. http://www.kenmcmil.com/smv.html

SPIN. http://spinroot.com/spin/whatispin.html

UPPAAL. http://www.uppaal.com

CPNTools. http://cpntools.org/

http://prolog-plc.ru/publications

DneKTpoHHO-O0ubIMoTeuHas cucrema «tHOpai»( https://urait.ru/ ).

DnekTpoHHO-0MbmoTeuHas cucreMa «Jlaab»( https://e.lanbook.com/).

NN WD

8. MaTepuajibHO-TEXHUYECKAS 0a3a, Heo0XoauMas hif) §: OCylIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Aynuropun, 00OpyIOBaHHBbIC HJIS TMPOBEACHHUS JICKIHMH, MPAKTHUECKUX 3aHATHH U
KOHCYJIbTaIui, GoH1 OMOINOTEKH, KOMITBIOTEpHAs TEXHUKA.

ABTOpP(BI) :
npodeccop kadeaps Teoperndeckoit uHGopmaTuky, 1. ¢.-m. H. Ky3emun E.B.
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IMpuaoxenne Nel k padoyeil nporpamMMe I CIUAININHbBI
«Crnetmdukanys u Bepupukamus [IJIK»
DoH/I OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] TeKYIel U MPOMeKYTOYHOI aTTeCTALMHU CTYIeHTOB
10 JMCIHUIIHHE
1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUSI UJIM NHbIE MATEePHUAJIbI,
He00X0UMBbIe 1JI1 OLleHKH 3HAHUI, YMEHU, HABBIKOB M (WJIH) ONbITA
AeATeIbHOCTH, XapaKTePU3y0IIMX 3Tanbl (POPMHUPOBAHUA KOMIIETEHUM
1.1 KoHTpo/bHbIe 3aJaHNSI M HHbIE MATEPUAJIbI,
HCNOJb3yeMble B MIpoLecce TeKylleil aTTecTaluu

BapuaHT HHIMBHIYAIbHOIO 32/1aHUS.

VYcraHoBKa, cXeMa KOTOPOM IIPEACTaBICHA Ha PUCYHKE, IpeJHa3Ha4YeHa I
IIPUTOTOBJIEHUS CMECEH U3 IBYX KOMIIOHEHTOB. [IepBblii cMemmBaeMblii KOMIIOHEHT ITOAACTCS U3
6aka 1 mocpencrsom knanana «Kil» B M3HadanpHO mycTod (HET curHana ot garyuka «JAYO0»)
pe3epByap 110 TeX Mop, IMoKa He cpaboraeT natuuk ypoBHS «JY 1». [To cpabaTeiBaHHIO JaTdnKa
«AY1» xnanan «Knl» 3akpsiBaercs. 3areM oTkpbiBaeTcst «Kn2» u u3 6aka 2 mojaercs BTOPOit
CMEIIMBaeMbIii KOMIIOHEHT JI0 TeX TOp, MOKa He cpaboTaeT JaTyuk ypoBHS «/{Y2», mocie gero
knanad «Ku2» 3akpeiBaerca. [lanee B TeueHne 7T ceKyHZA C IOMOIIBKO MELIAJIKH B pe3epByape
IIPOMCXOAUT IEPEMEIIMBAHNE KOMIIOHEHTOB IIPH OIPENEICHHOM TeMIeparype, KoTopas
noaaepkuBaercs HarpesatesieM. 11o ncredennn 3Toro BpemeHu otkpeiBaeTcs kianad «PKm» u
IIPOMCXOAUT BBI'Py3Ka TOTOBOM CMecH. BpIrpy3ka 3akaHuuBaercs, T.e. kinanaH «PKu»
3aKpbIBAECTCs, KaK TOJBKO IPONAAAeT CHUTHAJI OT gardyuka ypoBHA «JAYO0». Knaman «AKm»
UCIIONIB3YETCS Il IPUHYIUTEIBHOTO CIIMBAa CMECH M3 pesepByapa. Hammume cmemmBaemsbIx
KOMIIOHEHTOB B 0akax OINpeensercsi 0 COOTBETCTBYIOIINUM AaTyukaM YpoBHS «/Ib1» u «/1b2».
@OYHKIIMOHUPOBAHNE MEUIAJIKK OIpeAessieTcs Mo AaT4yuKy paOoTsl mpuBojaa Memanku «/IPID».
Temmneparypa HarpeBaTeIbHOIO DJIIEMEHTA OTCIEKHBACTCA C IIOMOLIBIO JaTYUKAa BEPXHEU
temneparypbl «BT», natunka HuxHel Temnepatypsl «HT» u natumka paGoueit TeMmmeparypbl
«PT». Ecmm mocne 3amycka yCTaHOBKHM HarpeBareilb HMMEET TEMIEPATYpy MEHBIIE HIDKHEH
TEMIIEpaTypbl, TO OH BKIIOYAETCS W HA4YMHAEeT HarpeBaTbCsA. Kak TOJIBKO TemIeparypa
HarpeBarelld JOCTUIaeT 3aJaHHOIO BEPXHETO 3HAYCHHUSA, TO HArpeBaTellb BBIKIIOYACTCA U
MIOCTENIEHHO OCTHIBAeT. 3ajlaya HarpeBaTelsl COCTOMT B MOJAJEPKaHUU HEKOTOpoil paboueit
TEMIepaTypbl, HEOOXOJUMON Ui CMEIIMBaHUS KOMIIOHEHTOB. PaOouas Temmeparypa
YCTaHABJIMBAETCS TAKUM 00pa3oM, 4YTOOBl OBITh Ha HECKOJBKO IPaayCcOB MEHbILE HIKHEN
TeMIeparypbl. 3amyckK, 3KCTpeHHas OCTaHOBKAa M IUIaBHOE 3aBepllieHHe pabOThl yCTAaHOBKH
OCYIIIECTBIISIETCS COOTBETCTBYIOLUIMMH KHONKaMM naHenu ympasineHus «Ilyck», «Crtom» u
«3asepu». [lo nuaBHBIM 3aBeplIeHHEM paOOThl MOHUMAETCS BBIKIIOYEHHWE YCTAHOBKHU I1OCIIE
TOro, Kak Oy/leT IMPUroTOBJEHA TEKyIlas MOPLHUS CMECH M IMOJIHOCTHIO BbIJaHa 4epe3 KilanaH
«PKn». VYcraHoBka NO IPUTOTOBIEHUIO CMECEH SBISETCS aBTOMAaTHYECKOW. YIpaBlieHUE
YCTAaHOBKOM OCYHIECTBJISETCA C IOMOIIBIO IPOTrPaMMHUPYEMOIO JIOTMYECKOIO KOHTPOJIIEpA
(TIJIK), nmomy4aromero BXoAHble CUTHAJIBI OT JIATYMKOB YCTAHOBKM, KHOIIOK U TepeKiIrouaTeneit
MIaHEIW YIPABICHMS ONEpATopa M IMOJAOLIEr0 BBIXOJHBIE CUTHAJIBI HA HarpeBaTellb, MPHBOJ
MEIIAJIKH, TPUBO/IbI KJIATIAHOB U JIAMITbI ITaHENIN YIIPaBIeHUs (CM. puc.).

3asada cocTOUT B HanmcaHuu yetbipex nporpamm s [1JIK ¢ 13 Bxomamu u 23 BeIxogamuy,
npeIHa3HAuYeHHOTO JUId yrpasieHus: ycranoBkoi. [IJIK-mporpaMMbl JOKHBI OBITH IMOJHOCTBIO
Hanrcanbl Ha cranaapTHeIX s3eikax FBD/CFC, LD, ST u SFC cooTBeTcTBEHHO (OAMH SI3BIK Ha
OJIHYy Mporpammy). 3aTeM MporpamMMbl JOJKHBI ObITh MPOBEPEHBI HA KOPPEKTHOCTH C TTIOMOIIBIO
WHCTPYMEHTAJILHOTO cpenctBa Bepudukanuu SMV. IlpoBepsieMble CBOWCTBa MPUBOISTCS
otnenbHbIM crnuckoM. MHutepdeiic TTJIK ympaBneHus ycTaHOBKOM NPHBOIAMTCS Ha PHUCYHKE.
[Toapo6uBIe TpeOoBanus k porpamme [1JIK u Bu3yanu3amnum oObEKTOB YIIPaBICHUS BBIIAIOTCS
OTZEIIBHO.



Kpurepuu onenuBanus

Ounenka Kpurepun

OtnnuHO OIIK-3. 3Haer mpuHOUNBI pabOTHl MPOrPAMMHUPYEMBIX JIOTUYECKUX
KOHTPOJUJIEPOB; YCTPOMCTBO U KIIFOUYEBBIE OHATHUS IPOrPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB; CTaHJAPTHBIC S3BIKU IPOIPAMMUPOBAHUS
JIOTUYECKUX KOHTPOJLJIEPOB. YMeeT paboTaTh cO cpeloil pazpaboTku
[IPOrpaMM JIOTMYECKUX KOHTPOJUIEPOB (HA IpUMEpPE MOMYJISPHON
cpenst CoDeSys); pa3pabaTsiBaTh IpOTrpamMMBbl JIJIsl IPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C IPUMEHEHUEM PA3JIMYHBIX MOAXOAO0B K
MIPOrpaMMHUPOBAHUIO C UCIOJb30BaHUEM CTaHIAPTHBIX sA3bIKOB I1JIK;
MPOBOJIUTh HMMHTALMOHHOE MOJAETHPOBAHUE CpEabl M OOBEKTOB
ynpanenus [JIK; npoBoauts cnenudukamnuio TpedboBaHMii U CBOICTB
nporpamMm [IJIK Ha cnenHaJbHBIX S3BIKAX; CTPOUTh KOHEYHBIE
cornacoBanHble Mmojenu nporpamm IIJIK. Brnageer HaBbikamu
pa3paboTKku HaI&KHBIX IMPOrpaMM JIOTHYECKHMX KOHTPOJUIEPOB Ha
cTtaHapTHbIX si3bikax [TJIK.

[IK-3. 3Haer coBpeMeHHBIE METOHbI CHelU(UKALNUU, TOCTPOCHUS U
aHaJIM3a KOPPEKTHOCTH MPOTPaMM JIOTUYECKHX KOHTPOJJIEPOB. Y MeEeT
MIPOBOJUTH TECTUPOBAHUE nporpamm TJIK; MIPUMEHSITh
WHCTPYMEHTAJIbHBIE  CpelICcTBa  Bepuukanum  Uisi  aHamu3a
koppektHocTi mnporpamm [IJIK. Brnangeer HaBpikamMu HpOBEpKHU
KOPPEKTHOCTH MPOrPAMM JIOTHUYECKUX KOHTPOJIEPOB.

3asiaya BBIIIOJIHEHA IPABUIILHO B ITOJIHOM 00BEME.

Xopo1o OIIK-3. 3Haer npuHUUNBI pabOTHl NMPOrPaMMHUPYEMBbIX JIOTHYECKHX
KOHTPOJJIEPOB; YCTPOICTBO U KIIIOUEBBIE MOHATHS POTPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB; CTAaHAAPTHBIE SI3BIKU MPOrPaMMHUPOBAHUS
JIOTUYECKUX KOHTPOJIIIEPOB. YMeeT paboTaTh O cpeloil pa3paboTku
IporpaMM JIOTMYECKHX KOHTPOJJIEPOB (Ha MpUMEpe MOIMyJIIpHOR
cpensl CoDeSys); pa3pabaTeiBaTh IpOTrpamMMBbl JIJIsl IPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB C NMPUMEHEHUEM DPA3JIMYHBIX MOAXOJ0B K
MPOrPAMMHUPOBAHUIO C UCIIOJIB30BAHUEM CTAHIAPTHBIX A3bIKOB [1JIK;
IPOBOJIUTh HMMHTALMOHHOE MOJAEIMPOBAHUE Cpeabl M OOBEKTOB
ympasienus [1JIK; npoBoauts cnierudpukaiuo TpedOBaHUI 1 CBOMCTB
nporpaMMm [IJIK Ha cnenmanbHBIX $3BIKAaX; CTPOUTH KOHEYHbIE
corsiacoBanuble Mojenu nporpamMm [IJIK. Brnageer HaBbikamu
pa3paboTKU HaI&KHBIX IPOrpaMM JIOTMUECKUX KOHTPOJUIEPOB Ha
crangapTHbIX sa3bikax [TJIK.

[IK-3. 3Haer coBpeMeHHbIE METO/bl CHEIU(UKALNU, TOCTPOCHUS U
aHaJIM3a KOPPEKTHOCTH IMPOrPaMM JIOTUYECKUX KOHTPOJLIEPOB. Y MEET
IIPOBOJUTH TECTUPOBAHUE IporpamMm IJIK; [IPUMEHSATH
WHCTpYMEHTaJbHbIE  CpeAcTBa  Bepuukanuum  Ans  aHaiuu3a
koppektHocTn mnporpamm [IJIK. Brameer HaBbikamMu NpOBEpKHU
KOPPEKTHOCTH IIPOrPAMM JIOTHYECKUX KOHTPOJLIEPOB.

3ajaya BBINOHEHA TPABUIIBHO C MOJHOCTHIO MPOBEAEHHBIM aHAIU30M
KOPPEKTHOCTH MOJENU MpOorpamMMbl, HO IIporpaMMa HamucaHa TOJIbKO
Ha OJTHOM SI3bIKE MPOTrPaMMHPOBAHMUSI.




Y 10BIETBOPUTEIILHO

OIIK-3. 3Haer mpuHIUNBI pabOTHl MPOrPAMMHUPYEMbIX JIOTHYECKHX
KOHTPOJUIEPOB; YCTPOMCTBO U KIIFOUYEBBIE OHATHUS IPOrPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB; CTAaHJAPTHBIC SI3BIKU MPOrPAMMHUPOBAHUS
JIOTUYECKUX KOHTPOJLJIEPOB. YMeeT paboTaTh cO cpeloil pazpaboTku
MporpaMM JIOTUYECKUX KOHTPOJJIEPOB (HA MpUMEpEe NOMYJSpHOM
cpenst CoDeSys); pa3pabaTsiBaTh IpOTrpamMMBbl JIJIsl IPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C MPUMEHEHUEM PA3IMYHBIX MOAXOJ0B K
MIPOrpaMMHUPOBAHUIO C MCIOJIb30BaHUEM CTaHJIApTHBIX A3bIKOB I1JIK;
MPOBOJANTh WMHUTAIIIOHHOE MOJCIHPOBAHUE CPEIbl U OOBEKTOB
ynpasienus [IJIK; npoBoauth cienudukamnuio TpeOOBaHW U CBOWCTB
nporpamMm [IJIK Ha conenHalbHBIX S3BIKAX; CTPOUTh KOHEYHBIE
cornacoBaHHble Mmojenu nporpamm IIJIK. Brnageer HaBbikamu
pa3paboTKU HAAESKHBIX MPOTPAMM JIOTUYECKUX KOHTPOJUIEPOB Ha
craHapTHbIX si3bikax [TJIK.

[1K-3. 3Haer coBpeMeHHblE METOJbl CleUUu(UKALUH, TOCTPOCHUSI U
aHaJIM3a KOPPEKTHOCTH IMPOIPaMM JIOTHYECKUX KOHTPOJLIEPOB. Y MeEET
IIPOBOJUTH TECTUPOBAHUE IIpOrpaMm IJIK; IIPUMECHSATH
WHCTPYMEHTAJIbHBIE  CpeACTBa  BepUpUKAUUK Uil  aHAIHU3a
koppektHocTn mnporpamm [IJIK. Biameer HaBbikamMu NpPOBEPKHU
KOPPEKTHOCTH IPOrPAMM JIOTHUYECKUX KOHTPOJIEPOB.

[Iporpamma HamucaHa TOJIBKO Ha OJITHOM SI3bIKE NPOIPaMMHPOBAHUS.
[IpoBenena HemocraToyHO moyiHAs Bepudukanus. Ectb omumbku B
Mojiend. Ecth ommbku B crienuguKaiiy CBOUCTB. .

HeynosnersopurensHo

OIIK-3. He 3HaeT npuHUHUIIEI paOOTHI MPOrPaMMHUPYEMBIX JIOTHYECKUX
KOHTPOJIJIEPOB; YCTPOMCTBO U KIIFOUYEBBIE IOHATHUS IPOrPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJIJIEPOB; CTAHAAPTHBIC SA3BIKA IIPOrPaMMUPOBAHUS
JIOTUYEeCKUX KOHTpoJuiepoB. He ymeer pabotatk co cpenoil pazpaboTku
porpaMM JIOTMYECKMX KOHTPOJJIEPOB (Ha MpUMEpe MOIMyJIIpHON
cpensl CoDeSys); pa3pabaTeiBaTh IpOTrpamMMBbl JIJIsl IPOTPAMMUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB C IMIPUMEHEHUEM PA3JIMYHBIX MOAXOAO0B K
MPOrPAMMHUPOBAHUIO C UCIOJIb30BAHUEM CTAaHAAPTHBIX A3bIKOB [1JIK;
MPOBOJIUTh HMMHTALMOHHOE MOJAEIMPOBAHUE Cpeabl M OOBEKTOB
ynpasienus [IJIK; npoBoauts cnenudukannio TpedboBaHUM U CBOWCTB
nporpamMm [IJIK Ha conenHalbHBIX S3bBIKAX; CTPOUTh KOHEYHBIE
cornacoBanHele Mozenu mnporpamMMm IIJIK. He Biageer HaBbikamu
pa3paboTKK HAAEKHBIX MPOrpaMM JIOTHYECKHMX KOHTPOJIEPOB Ha
crangapTHbIX s3bikax [TJIK.

[1K-3. He 3HaeT coBpeMEHHbIE METO/BI CTIEHU(UKAIINH, TOCTPOCHUS U
aHaJI3a KOPPEKTHOCTH MPOrpamMMm JIOTHYECKHX KOHTpoiiepoB. He
yMeeT npoBoAUTh TecTupoBanue mporpamMMm IIJIK; npumensats
WHCTPYMEHTAJIbHbIE  CpEACTBAa  BepUPUKAUUK  JUIsI  aHAJIMW3a
koppektHocTn mporpamMM IIJIK. He Brnageer HaBbIkamMu NpOBEPKHU
KOPPEKTHOCTH MPOTPaMM JIOTHYECKUX KOHTPOJLJIEPOB.

3agaya He BEIIOJIHEHA.




1.2 Crincoxk BONpocoB U (WJIH) 3aaHUH /151 IPOBe/IeHUs IPOMEKYTOYHOM aTTecTaluu
Bonpocs! 1J1s1 IOATOTOBKH K 3a4eTy.
1. S3pik cnermdukanuu. TemMnopaabHbIE JTOTHKH.
2. Crneuunduxkamus noseaenus nporpammubsix nepemeHabix [IJIK. LTL-cnermudukarms.
3. Tloctpoenue ST-mporpamm ITJIK o LTL-cnenudukanuu.
4. Tloctpoenue CFC-nporpamm I1JIK no LTL-cnienudukarmm.
5. THocrpoenne LD-mporpamm [JIK nmo LTL-cnenudukanuu.
6. Iloctpoenue IL-nporpamm IJIK no LTL-cneunduxaruu.
7. Tocrpoenne SFC-mporpamm ITJIK no LTL-cnenudukanmu.

8. NmuranumonHoe mojenupoBanue U Tectuponanue rnporpamm [1JIK.

Kpurepun BoicTaB/IeHHs 3a4éTa.

OneHka «3a4TeH0» BBICTaBIISIETCS CTYIEHTY, KOTOPBIi:

— IIPOYHO YCBOWJ IIPEITYCMOTPEHHBIN IPOrPaMMHBIN MaTepHall;

— IIPaBUJIBHO, ApI'YMEHTHPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB;

— TOKa3al TiIy0OKHe CUCTEMAaTU3MpPOBAaHHBIE 3HAHMS, BJaJeeT MpUEMaMH PacCyKIEHUS U
COIIOCTABJIACT MaTepuan M3 pPa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBACT C IPAKTUKOU,
JPYTUMHU TEMaMHU JAHHOTO Kypca, IPYTrUX U3y4aeMbIX IIPEIMETOB.

JIOTIOJTHUTEBHBIM ~ YCIIOBHEM TOJMYYCHHS OIICHKH «3aYTEHO» SIBIISIETCSl YCIIEITHOE
BBINOJIHEHHE MTPAKTUYECKON pabOTHI

OneHka «He 3a4TeH0» BbIcTaBisieTcs CTyACHTY, KOTOpbIi He cripaBuiics ¢ 50% BorpocoB
¥ 33JIaHUH, B OTBETaX Ha JPYyrUe BOIPOCHI JOMYCTUI CyIleCTBEHHbIE OIMOKU. He MoxkeT oTBeTUTh

Ha JOITOJHUTCIBHBIC BOIIPOCKHI, MPCAJTIOKCHHBIC ITPEIIOAaBaTCICM. HGHOCTHOFO MNpeaAcCTaBJICHHUA O
B3aUMOCBA34AX, KOMIIOHCHTAX JUCHUIIJIMHBI Y CTYICHTA HET.

Bonpocs! 1151 NOATOTOBKH K 9K3aMeEHY.
9. Tlocrpoenue koneunsix monenet nporpamm I1JIK mo LTL-cnennpukanum.
10. JIuckpeTHOE MOJIEIUPOBaHUE pabOTHI TAHMEPOB.
11. MoaenupoBaHue COTIaCOBAaHHOTO MOBEACHMS TaTYUKOB.

12. Cneunduxkanus cBoiicts mojeneit nporpamm I1JIK.
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13. Uactpymentanbable cpenctBa Bepudukaruu nporpamm [IJIK. Cadence SMV. SPIN.
CPNTools. Ilpumenenue Bepu¢ukaropa SMV s ananmusa koppektHoctu I[1JIK-
IIPOIPaMM.

14. Bepuduxanus LTL-cBoiicTB mporpamm I1TJIK.
15. Ananu3 KOHTp-IpuUMepoB TpHu Bepudukaiuu mporpamm [1JIK.

16. Teopus Bepudukanuu mozenei nporpamm. Model checking.

Kpurtepun BbicTaB/IeHUS OLIEHKHU 32 IK3aMeH.

«2» - n1oxo:

Teopernueckuil BONpPOC: CTYJEHT HE PACKpbUl TEOPETUYECKHM BOMPOC, HA 3aJaHHBIC
9K3aMEHATOPaMU BOIPOCHI HE CMOT JIaTh YJOBJIETBOPUTEIbHBIA OTBET.

[IpakTHdeckuii BOmpoc: CTyACHT HE MOHI CMbICIIA TEKCTA (3a7a4u), HE CMOT BBIIIOJIHUTH
3ajanusa. Ha 3agaHHble 3K3aMEHATOpPOM BONPOCHI OTBETUJ HEYJOBJIETBOPUTEIBHO, HE
MPOJEMOHCTPUPOBA CHOPMUPOBAHHOCTh TPEOYIOIIUXCS ISl BBIMIOJHEHUS 3aJaHUi 3HAHUU U
yMeHui. My CTyeHT MOHSAI OTAENbHbIE JeTalld TEKCTa, HO HE €r0 OCHOBHOW CMBICH, 3a/laHus
BBIIIOJIHUJI HEIPaBUJIbHO, Ha  3aJaHHbIC 9K3aMEHaTOpPOM BOIIPOCHI OTBETHUJI
HEYIOBJIETBOPUTEIIFHO, HE MPOAEMOHCTPUPOBAT CHOPMHUPOBAHHOCTh TPEOYIOMIMXCS IS
BBITIOJIHEHUS 3aJaHUN YMEHUU.

«3» - Y00BIemBoOpUmMenbHO:

Teopernueckuil BONPOC: CTYAEHT CMOI C TMOMOIIBIO JIONOJIHUTEIbHBIX BOIPOCOB
BOCIIPOM3BECTU OCHOBHBIE IIOJIOKEHUS TEMbl, HO HE CyMEJ IPUBECTU COOTBETCTBYIOLIUE
MIPUMEPBI WU apTyMEHTHI, TOATBEPKIAIOIINE T€ WU UHBIE MTOJIO0KEHHUS.

[IpakTHueckuil Bompoc: CTYAEHT IMOHSUI CMBICH TEKCTa (3aJauu), HO CMOT BBINOJIHHUTH
3a/IaHKe JIUIIb [TOCJIE AOTOIHUTENBHBIX BOIIPOCOB, MPEAJIOKEHHBIX 3K3aMeHaTopoM. [Tpu sTom Ha
MOCTaBJIEHHBIE K3aMEHATOPOM BOIIPOCHI HE BIIOJHE OTBETUJI IPABUIIBHO U TIOJTHO, HO TIOJITBEPANIT
OTBETaMU T[IOHUMaHHE BOIPOCOB U MPOIAEMOHCTPUPOBANl OTHAEIbHBIE TpeOyroImuecs Uis
BBITIOJIHEHHUS 3aJJaHUM 3HAHUSI U YMEHUS.

«4» - xopowo:

Teopernueckuif BoOmpoc: CTYAEHT (HE JOIMyCKas OIIMOOK) NPAaBUIBHO H3JI0XKUI
TEOPETUYECKHUM BOIIPOC, HO HETOCTATOYHO ITOJIHO WJIN JOIYCTUII HE3HAYUTEIIBHBIE HETOUHOCTH,
HE MCKa)XaoIlllUe CYTh MOHATUN, TEOPETUUYECKUX IOJIOKEHUH, MPABOBBIX U MOPAIBbHBIX HOPM.
[Tpumepsl, NpuUBENEHHBIE YYEHHWKOM, BOCHPOM3BOIMWIM Marepuasn ydyeOHukoB. Ha 3amanHble
HK3aMEHAaTOPOM YTOUYHSIOIIHNE BOIPOCHI OTBETUI MPABUIIBHO.

[IpakTrdeckuii Bormpoc: CTyIeHT MOHSUT CMBICI TEKCTa (3a/1a4M), IPEAI0KEHHBIE 3a/1aHus
BBITIOJIHWJI IPABUJIBHO, HO HEIOCTATOYHO 1MOJIHO. Ha 3a1aHnHble 3K3aMeHaTOPOM BOIIPOCH! OTBETUIT
npaBwiIbHO. [IposiBUI HEOOXOIMMBIM ypOBEHb BCeX TpPEOYIOLIUXCS ISl BBIOJIHEHUS 3aJaHUil
3HAHUU U YMEHHUM.

«3» - omauyHo:

Teopernueckuii BOIpoc: CTYAECHT MOJHO U IPABWIBHO U3JI0KUII TEOPETHUECKUIN BOIIPOC,
IpuBeJl COOCTBEHHBIE MPUMEPHI, IPABUIIBHO PACKPHIBAIOIINE T€ WM WHBIE MOJIOXKEHHUS, CIeNal
000CHOBaHHBII BBIBOJ,

[IpakTiueckuii Bompoc: CTYAEHT IMOHSJI CMBICI TEKCTa (3aJayu), MOJHO U MPaBUIbHO
BBITIOJTHWII TIPEAJIOKEHHBIC 3a/IaHus, TMPOSBHII BBHICOKHI YpPOBEHb BCEX TPEOYIOUIMXCS IS
BBITIOJTHEHUS 3a/IaHU 3HAHUW U YMEHHIA.
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2. Ilepeyenb KoMIeTeHUM, 3Tanbl UX (GOPMUPOBAHNS, ONMCAHUE TOKa3aTeJleH U
KPUTEPHEB OIEHUBAHMS KOMIIETEHUMI Ha Ppa3jiMYHbIX 3Tanax HMX (OPMHPOBAHUS,
ONUCAHMeE HIKAJIbI OLleHUBAHHUSA

2.1. Illkana oueHnBaHus c¢(pOPMUPOBAHHOCTH KOMIIETEHIIMI U ee ONIUCAHUe

OnenuBanue YpoBHA CHOPMHPOBAHHOCTHM KOMIIETEHLIMA B MpOILIECCE OCBOCHUS
JUCLUIUIMHBI OCYIIECTBIISIETCS MO CIEIYIOLIEN TPEXYPOBHEBOM IIKAJIE:

Ilopocoswiii yposeny - mpeanonaraeT OTpaKEHUE TE€X O0KUAEMbIX PE3yIbTaTOB, KOTOPHIE
ONpENIESAI0OT MUHUMAJIBHBIN HAa0Op 3HAHWW W (WJIM) YMEHUW W (WJIM) HABBIKOB, MOJTYYEHHBIX
CTYJCHTOM B pe3yJIbTaTe OCBOCHUS TUCHUILUIUHBIL. [loporoBblil ypoBeHb SBISETCS 005S3aTeIbHBIM
YPOBHEM JIJIsl CTY/ICHTa K MOMEHTY 3aBEPILICHUS] UM OCBOCHHUSI TAaHHOW JUCIUTUINHBL.

IIpoosunymulii ypoeens - IpeilioyiaraeT CrnocoOHOCTh CTYACHTA HCIONb30BaTh 3HAHUS,
YMEHUSI, HABBIKK U (WJIM) OMBIT JIEATEIbHOCTH, MOJYYCHHbIC IPU OCBOCHHUM JUCHUILIMHBL, JJIs
pemienus npodeccuoHanbHbIX 3a1a4. [IpoaBUHYTHIN ypOBEHb MPEBOCXOAUT MTOPOTOBBIN YPOBEHb
M0 HECKOJIbKAM CYIIECTBEHHBIM MPU3HAKAM.

Buicoxuii yposens - mpeanonaraeT CrnocoOHOCTh CTYAEHTa HCIONb30BaTh MOTEHIUANT
WHTETPUPOBAHHBIX 3HAHUW, YMEHHI, HABBIKOB U (WJIM) OMbBITA JACATEIHLHOCTH, MOTYYECHHBIX MPU
OCBOGHUU JHUCLUUIUIMHBI, JJs TBOPYECKOIO pelieHuss MNpo(ecCHOHANbHBIX 3a7ad |
CaMOCTOSITCIILHOTO TIOMCKAa HOBBIX ITOJXOJIOB B HX PEIICHHH IyTeM KOMOWHHUPOBAHHS U
WCIIOJIb30BAaHUsl M3BECTHBIX CIIOCOOOB pEIICHUS MPUMEHHUTENHHO K KOHKPETHBIM YCIOBHSIM.
Bricokuii ypoBeHb TPEBOCXOAUT MOPOTOBBIN YPOBEHB MO BCEM CYIIIECTBEHHBIM MPU3HAKAM.
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2.2. llepeyeHb KOMIETEHIIUI, 3TaNbl UX (POPMHUPOBAHUSA, ONICAHME TIOKA3aTe/Ie M KPUTEPHEB OLleHMBAHUS KOMIIETEHIIUH HA Pa3JINYHbIX
Tanax ux ¢popmMupoBaHusi

Jdranml IIkana u KpUTEPUM OLECHNBAHUS KOMIIETEHIUI
Kon ®opma $hopmu- MokasaTean Ha pa3/IMYHbIX ITaNax uxX (popMUPOBAHUSA
KoMIIe- poBaHus
KOHTPOJs OLICHUBAHUSA =
TEeHUHH (Ne Tembl1 Iloporossii N .
IIpoaBMHYTHIH YPOBEHb Bbicokuii ypoBeHb
(pa3aeJa) YPOBEHb
Ob6menpodeccnoHabHbIe KOMIIETEHIIUN
3HaTh: 3HaThb: 3HaTh: 3HaTh:
MPUHIMITEL Pa0OTHI MPUHIMITEL Pa0OTHI NPUHIMITEL PA0OTHI MPUHIMITEL PA0OTHI
Unamsunyansioe MIPOTPaMMHUPYEMBIX MPOTPaMMHUPYEMBIX MIPOTPaMMHUPYEMBIX MPOTPaMMHUPYEMBIX JTIOTHIECKHIX
3ajlanue. JIOTHYECKHX JIOTHYECKHX JIOTHYECKHX KOHTPOILIEPOB; | KOHTPOILIEPOB;
?;;z?‘[e& KOHTPOJLIEPOB; KOHTPOJLIEPOB; YCTPOKICTBO U KITIOUEBBIE YCTPOHCTBO M KITFOUEBBIC TIOHSTHS
YCTPOWCTBO 1 YCTPOWCTBO U TIOHSTHUS HPOrPaMMHUPYEMBIX JIOTHYECKUX
KJTFOUEBBIC TOHATHUS KJTFOUEBBIC TIOHSTHUS POrpaMMHUPYEMBIX KOHTPOJUIEPOB;
IporpaMMupyCMbIX ImporpaMMHupyEMbIX JIOTUYECKUX KOHTPOJUIEPOB; | CTAHAAPTHBIC A3BIKU
JJIOT'HYECKUX JJOT'MYECKHUX CTaHJAApPTHBIC A3BIKU ImporpaMMHrpOBaHus JIOTUYECKUX
KOHTPOJUIEPOB; KOHTPOJUIEPOB; POrpaMMHUPOBAHUS KOHTPOJUIEPOB.
CTaHAAapPTHBIC A3bIKU CTaHJAAPTHBIC A3BIKU JIOTUYECKUX KOHTPOJJICPOB. YMeThb:
OIIK-3 1-16 MPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHHUS YMmeThb: paboTaTh co cpenoi pa3paboTKu
JIOTMYECKUX JOTUYECKHUX paboTats co cpeoi HpOrpaMM JIOTHYECKUX
KOHTPOJUIEPOB. KOHTPOJIEPOB. pa3paboTKH Mporpamm KOHTPOJUIEPOB (Ha IpuMepe
Ymetsh: Ymerth: JIOTUYECKUX KOHTPOJUIEPOB | momymsipHoi cpeanl CoDeSys);
paboTaTh co cpenoit pabotath co cpeaoi (Ha mpuMepe MOMYISPHOW | pa3padaThiBaTh MPOrPaMMBbI IS
pa3paboTku nmporpamMM | pa3padbotku nporpamm | cpeasl CoDeSys); MPOrPaMMHUPYEMBIX JIOTHUECKHX
JIOTUYECKUX JIOTUYECKHUX pa3pabateIBaTh MPOrpaMMbl | KOHTPOJUIEPOB C IPUMEHEHUEM
KOHTPOJIIEpOB (Ha KOHTPOJIJIEPOB (Ha JUT IPOTPAMMHUPYEMBIX PAa3IUYHBIX MOIXOH0B K
puMepe MONYJIAPHOH | HpuMepe MOMYJIIPHOM | JIOTHYECKUX KOHTPOJUIEPOB | IPOrPaMMHUPOBAHUIO C
cpenst CoDeSys); cpensr CoDeSys); C IPUMEHEHUEM Pa3IMYHBIX | UCIIOJB30BAHUEM CTAHJAPTHBIX
pa3pabaTsIBaTh pa3pabaTrIBaTh MOJIXOZIOB K si3p1koB T1JIK
POTPaMMBI IS MIPOTrPaMMBI JJIs MIPOTPaMMHUPOBAHUIO C
POTPaMMHUPYEMBIX POrPaMMHUPYEMBIX




JIOTHUYECKHUX
KOHTPOJIEPOB ¢
IIPUMEHEHUEM
Pa3NUYHBIX MOAXOA0B K
MIPOTPaMMHUPOBAHUIO C
HCIOJIb30BaHUEM
CTaHIAPTHBIX SI3BIKOB
I1JIK;
IIPOBOJUTH
HMHUTALHIOHHOE
MOJICINPOBAHHE CPEJIBI
1 0OBEKTOB yNpaBICHUS
TJIK;

MPOBOJUTH
crernu(uKaImio
TpeOOBaHMIA U CBOWCTB
nporpamm IIK Ha
CTCIHATBHBIX S3bIKAX.
CTPOUTH KOHEUHBIE
COTJIACOBAHHbIE MOJEIH
nporpamm TTJIK.

Baanerbs HaBbIKAMM:
PazpaboTku
HaJEXHBIX IIPOIPaMM
JIOTHYECKUX
KOHTPOJIJIEPOB Ha
CTaHJAPTHBIX S3BIKAX

TJIK.

JIOTHYECKHUX
KOHTPOJIJIEPOB C
IPUMEHEHUEM
Pa3NIUYHBIX TOAXO0B K
MPOTPaMMHUPOBAHHUIO C
HCTIOJIb30BaHUEM
CTaHJApPTHBIX S3BIKOB
TIK;

IIPOBOJUTH
UMHTALIOHHOE
MOJICIIUPOBAHUE CPEJIBI
1 00BEKTOB yIIPABICHUS
IJIK.

Baagers HaBBIKAMM:

Pa3paboTku
HaJIEKHBIX IPOrpaMM
JIOTUYECKUX
KOHTPOJIJIEPOB HA
CTaHJapTHBIX A3bIKaX
TJIK.

HCIIOB30BAaHUEM
cTaHapTHbIX s3b1koB T1JIK;
MIPOBOANTH UMHUTAIIHOHHOE
MOJIETTUPOBAHUE CPEJIbl U
00BEKTOB YIPABJICHHS
TJIK;

MIPOBOAMTD CICIU(PUKAIIIO
TpeOOBaHMIA U CBOWCTB
nporpamm I1JIK Ha
CHETNABHBIX SI3BIKAX.
CTPOUTH KOHCYHBIC
COTJIACOBAaHHBIE MOJIENTN
nporpamm ITJIK.

Biagers HaBBIKAMM:

PazpaboTku
HAAEKHBIX IPOrpaMM
JIOTHYECKUX KOHTPOJLIEPOB
Ha CTaHJApPTHBIX S3bIKaxX
TJIK.

MPOBOJUTH UMHTAILIHOHHOE
MOJIETTMPOBAHUE CPE/IBI U
o6wvexToB ynpasnerus [UIK;
MPOBOJUTD CHIEUUPHUKAIIHIO

TpeOOBaHUI U CBOHCTB MPOrpaMm
IJIK Ha cienuanbHBIX SI3BIKAX.

CTPOUTH KOHCYHBIE
COTJIACOBAaHHBIC MOJCIU
nporpamm TTJIK.

BJ'[aI[eTI) HaBbIKAMM:

Pa3paboTku HamEKHBIX

MPOTrPaMM JIOTHYECKUX

KOHTPOJUJIEPOB Ha CTaHAAPTHBIX

s3pikax TTJIK.
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IMpodeccnonanbHbIe KOMIIETEHIUH

[IK-3

WnnuBuayansHOE
3aJjaHHE.

3auer.

DK3aMeH.

3HaTh:

COBPEMEHHBIE METOIbI
crieruUKaITig,
MOCTPOCHHUS M aHAIIN3a
KOPPEKTHOCTH
IIPOTPaMM JIOTUIECKUX
KOHTPOJIIEPOB.
Ymersn:

MIPOBOJUTH
TECTHPOBaHHE
nporpamm TTJIK;
MIPUMEHSITh
HHCTPYMEHTAJIbHBIE
CpeAcTBa BepUPHUKALUU
JUTSL aHaJIu3a
KOPPEKTHOCTU
nporpamm ITIK.

Bnapers HaBbIKaAMM:
[IpoBepku
KOPPEKTHOCTH
MIPOrPaMM JIOTUYECKUX
KOHTPOJIIEPOB.

3HaTh:

COBpPEMEHHBIE METOIbI
crienuuKaImy,
MOCTPOCHHUS M aHATTU3a
KOPPEKTHOCTH
IIPOTrPaMM JIOTHUECKUX
KOHTPOJIJIEPOB.
Ymers:

MIPOBOJUTH
TECTHPOBaHHE
nporpamm I1JIK;
MPUMEHATH
MHCTPYMEHTAJIbHBIE
cpencTBa BepUpHUKAIUN
JUTSL aHaJIHu3a
KOPPEKTHOCTH
nporpamm TJIK.

Bnapers HaBbIKAMM:
[IpoBepku
KOPPEKTHOCTH
MPOrpaMM JIOTUIECKHIX
KOHTPOJIJIEPOB.

3HATB:

COBPEMEHHBIE METOIbI
crienuKaIiy,
IIOCTPOCHUS U aHATTN3a
KOPPEKTHOCTH TPOTrpaMMm
JIOTHYECKUX KOHTPOJIIEPOB.
YmeTh:

MIPOBOJIUTH TECTUPOBAHUE
nporpamm IJIK;
MIPUMEHSATH
WHCTPYMCHTAJIbHBIC
CpelcTBa BepuUKAILIUHU JIJIS
aHaIM3a KOPPEKTHOCTH
nporpamm ITTJIK.

Buaagers HaBBIKAMM:
IIpoBepku

KOPPEKTHOCTHU MIPOrpaMM

JIOTUYECKUX KOHTPOJIICPOB.

3HaTh:

COBPEMEHHBIE METOIBI
cnenr(puKayy, IOCTPOCHUS U
aHaJln3a KOPPEKTHOCTH
MPOTPaMM JIOTHIECKUX
KOHTPOJLJIEPOB.

Ymers:

MIPOBOJUTH TECTUPOBAHUE
nporpamm ITJIK;

MPUMEHSTh HHCTPYMEHTAJIbHbIC
cpencTBa BepupUKAILNN TSI
aHaJIn3a KOPPEKTHOCTH MPOTrpaMM
TJIK.

Bnapers HaBbIKaAMM:

[IpoBepku KOPPEKTHOCTH
MPOTrPaMM JIOTHYECKUX
KOHTPOJLIIEPOB.
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3. MeToguueckue peKOMEeHAAUM NPENoAaABATEI0 10 NMpoleAype OLeHUBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIMX 3TANbI

dopMupoBaHusi KOMIIETEHUIM I

Lenpto mpoiienypsl OLICHUBAHUS SIBIISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
OKMJIaeMBIMU pe3yJbTaTaMUu OOy4YeHUs (3HAHWSAMH, YMCHHUSMH, HaBBIKAMH W (WJIM) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHMBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHJIAaeMBIMU pPE3yJbTaTaMH
00y4eHUs OCYIIECTBIISETCS C OMOIIBI0 METOIMUECKUX MAaTEPUAIIOB, IIPEACTABICHHBIX B pa3jielie
«TunoBble KOHTPOJILHBIE 3aJaHUsl WJIM WHBIE MaTepualibl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kpurtepun oueHUBaHMS CTENeHN OBJIA/ICHUS] 3HAHUSIMU, YMEHUSIMH, HABBIKAMU H
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU ¢)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrif ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMMHOJIOTUM JaHHOM OOJIaCTH 3HAaHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKH IPaBHJIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUIUINHBI, yMEHHUE €T0 UCII0Ib30BaTh B PEILICHUU
CTaHJIApPTHBIX (TUIOBBIX) 3aJ1a4;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIE PEIICHUsI B paMKax padoueit
IIPOrpaMMBbI IUACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLATIIINHBI;

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUH 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camMocTosITeNIbHass paboTa Ha TNPAKTUYECKUX U JIaDOpaTOPHBIX 3aHSTHUSIX,
NEPUOIMYECKOe y4JacTUe B TPYNIOBBIX OOCYKICHUSAX, OCTATOYHBI YpPOBEHBb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHyTHII YpoBeHB (00IIHEe XapaKTEPUCTHKH):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JUCLIUILINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oONacTH  3HAHWM,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKM IPaBUJIBHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIPHO pellaTh CIOXHBIE 3a7auu (MpoOieMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHME OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
MIPOrpaMMOil TUCHUTUIHHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSIX IO
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM CPAaBHUTEIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

CUCTCMATHU3UPOBAHHEIC, rny601<1/1e U TIIOJIHBIC 3HaHWA IO BCEM pasaciiaM
JUCHUIIIIMHBI,

TOYHOC HCIIOJIb30BAHHUEC TCPMHUHOJIOTUA HaHHOﬁ obiactu 3HaHHI>'I, CTUIUCTHYCCKH
Ir'paMOTHOEC, JOTMYCCKH IPaBHUIIBHOC H3JIOKCHHME OTBETAa Ha BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEBIC BBIBOJbI,



e 0Oe3ynpeyHoe BIAQJACHHE HMHCTPYMEHTAapUeM JUCIUIUIMHBI, YMEHHE €ro
MCIOJIB30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(EeCCHOHANBHBIX 3a/1a4;

® CIIOCOOHOCTH CAMOCTOSATENILHO U TBOPUECKH PEIIATh CIIOKHBIE 3a1a4u (IIPOOIIEMBbI)
B paMKax paboueil nporpaMmsbl AUCLHUIUINHBL

® [I0JHOE€ M INIyOOKOE YCBOEHHE OCHOBHOH M JONOJHHUTEIbHON JMTEpaTyphl,
pEeKOMEH0BaHHOH pabovell mporpaMMOi JUCIUIUIMHEL,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLICNIMAX U HAIIPABJICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOSTENIbHAsA paboTa Ha MPAKTHUECKUX U J1a00OPaTOPHBIX 3aHATHSAX,
TBOPYECKOE YYacCTHE B T'PYHIIOBBIX OOCYKICHHSAX, BHICOKUH YPOBEHb KYJIbTYPHI
UCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumocTH OT YpOBHS COPMHUPOBAHHOCTH KaKJOW KOMIIETEHIIMU MO OKOHYaHWUU
OCBOEHUS IUCLUILINHBI CTYACHTY BBICTABIISIETCS OLIEHKA. [{Js1 TUCIUIIINH, U3yYaeMbIX B TEUEHUE
HECKOJIBKUX CEMECTPOB, OLICHKA MOYKET BBICTABJIATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOCHHUS, HO
U B IPOMEXYTOUYHBIX ceMecTpax. Bua oleHKH («OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHOY», «3aUTCHO», «HE3auTeHO») ompenensercs paldoueil mnporpammoin
JUCLUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIACHTY, y KOTOPOrO Kaxaas KOMIIETEHIIHS
(TTOJTHOCTBIO WJIM YaCTHYHO (popMupyemas JaHHOW TUCIMILIMHON) COPMHpPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYIAEHTY, y KOTOPOTrO KaKJash KOMIIETEHIUS
(TTOJIHOCTBIO WIIM YACTUYHO (OpMHUpYyeMasi JaHHOW JUCLUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIAETCS CTYHNEHTY, y KOTOPOro KaKJas
KOMIETEHIMS (TIOJTHOCTBIO MM YaCTUYHO (hopMUpyeMasi JaHHOW TUCIUILUINHON) cpopmupoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEyI0BIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, Y KOTOPOro XOTs Obl OJlHA
KOMIIETEHIHs (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HUKE, YEM Ha TOPOTOBOM YPOBHE.

OneHka «3aueT» BBICTABIISIETCS CTYIEHTY, Y KOTOPOTO KaX/1asi KOMIETEHIMS (ITOJIHOCTBIO
WJIM YaCTUYHO (hopMUpyeMas TaHHOM TUCUUIUIMHON ) COPMUPOBaHa HE HUXKE, YEM Ha IOPOTOBOM
YPOBHE.

OneHka «He3aYTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl 0JIHa KOMIIETEHLUS
(TTOJTHOCTBIO WJIM YAaCTUYHO (OopMHpYyeMas JaHHOW JUCHUIUIMHON) cOPpMHUpPOBAaHA HUXKE, YEM Ha
IIOPOrOBOM YPOBHE.
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IMpuiio:xxkenne Ne2 k padoyeil mporpamMMme QM CHUATIIAHbBI
«Cneunpuxanus u sepudpuxanus IJIK»

MeToanyeckue yKa3aHus JJIsA CTYIEHTOB 110 OCBOEHUIO U CIUTIINHBI

[IporpamMmupyemslii torudeckuil kontposiep (IIJIK) — 3to nporpaMMHO ynpaBisieMblii
JUCKPETHBIN aBTOMAT, UMEIOIUI HEKOTOPOE MHOKECTBO BXOJIOB, IIOJKIIOYEHHBIX IIOCPEIACTBOM
JATYNKOB K OOBEKTY yIPaBICHHSI, © MHOXECTBO BBIXOJOB, IMOAKIIIOUYCHHBIX K UCTIOJHUTEIbHBIM
yerpoiictBaMm. IIJIK KoOHTponupyer cocTossHHS BXOIOB U BbIPA0OAaTHIBAET OINpPE/IEICHHBIE
IIOCJIEI0OBATEILHOCTH IIPOTPAMMHO 3aJaHHBIX JIEUCTBUH, OTPAKAIOIIMXCSA B U3SMEHEHUH BBIXOJIOB.

IUIK npenHa3HaueH i pabOThl B PEXHUME PpEAITbHOTO BpPEMEHM B YCIOBHSX
npoMeinuieHHo# cpeasl. IUIK umerot mupokoe pactpoctpanenue. OHM 3a/1eiCTBOBaHbl HAUMHAs
C OBITOBBIX NPUOOPOB M 3aKaHUMBAs CIOKHBIMU CHCTeMaMM (IpolleccaMH) YIpaBJICHUS
OPOMBIIIICHHBIMA 00bekTaMu. Jlroboe ycTpoHCTBO, CrOCOOHOE aBTOMATHYECKH BBIOIHATH
HEKOTOpBIE Ollepaliy, HMMEET B CBOEM COCTaBE YIPABIAIOIIUN KOHTPOJUIEp — MOIYJIb,
oOecrneunBaroIIui JOrUKy paboThl yCTPOUCTBA.

3agauel npuknagHoro nporpamMupoBanus I[UIK sBnsercs peanmsauus aiaropurMa
YIIPABJICHUS KOHKPETHBIM YyCTpOMCTBOM. [Ipm 3TOM K ymnpasimsrommm nporpammam IIJIK,
pEaTM3yIOLUINM JIOTHKY MPOLIECCOB, MPEIbSBISAIOTCS CTpOrue TpeOOBaHUS KOPPEKTHOW paldoThI,
IIOCKOJIBKY IPOrpaMMHas OLIMOKA MOKET MPUBECTH K CEPhE3HBIM HEraTHBHBIM IOCIEACTBUIM
(mpyuMHEHHE BpeAa 3J0pPOBbIO IEPCOHANA M3-3a HAPYLIEHUS TEXHOJIOTMYECKOro IIpolecca,
HKOHOMUYECKHUH yliepO Mo NpUUMHE aBapuHHOTO MPOCTOS WIIK IEPEPACX0/1a ChIPhS U T. I1.).

N3nauansuo [IJIK npeanasHadanucy A1 yIpaslIeHUs IOCIEI0BATEIbHBIMY JIOTHYECKUMU
MpoleccaMu, YTO U 00yCIoBWIO clioBO «iorndueckuin» B HazBaHuu [1JIK. CoBpemennsie T1JIK
IIOMUMO NPOCTHIX JIOTHYECKUX OIepalluii CHOCOOHBI BBINOJIHATH HUPPOBYIO 00pabOTKYy CUTHAJIOB,
yIpaBjeHUE PUBOJAAMHU, PETYIUPOBAaHNE, PYHKIIMH ONIEPATOPCKOIO yIPaBICHUS U T. [I.

Ouznyecku, TunmnuHblii [JIK npeacrasnser coboit 6110k, MEIOIIHii onpeaeneHHbINH Habop
BBIXOJIOB M BXOJOB, JUIsl IOJKJIIOUYEHHs NATYMKOB M HCIIOJTHUTENBHBIX MEXaHM3MOB. Jlormka
YIPaBJIEHUS OMUCHIBAETCS MPOrPAMMHO Ha OCHOBE MUKPOKOMIIBIOTEPHOTO SpPa.

SA3piku nporpammupoBanust [TJIK onpenenstorcst MexayHapoaHbM cTanaaptoM MOK
61131-3. DroT craHmapT BKIIOYAEeT B ceOs OmHMcaHue HATH sI3bIKOB nporpammuposanus [TJIK:
SFC, IL, ST, LD u FBD.

S3pik IL (Instruction List) 70CIOBHO — CHHMCOK HHCTPYKIMI. DTO TUIMUYHBINA acceMOIep
C aKKyMYJIITOPOM U IIEPEXOJaMU 10 METKAM.

S3pik ST (Structured Text) — sA3bIK BBICOKOT'O YPOBHS, CHHTAKCHUYECKH MTPEICTABISIOIINN
c00011 HECKOJIBKO a/laTUPOBAaHHBIN s13bIK [lackans.

S3pIk peneitnbix auarpamm LD (Ladder Diagram) unu peneitHo-koHTakTHBIX cxeM (PKC)
— rpaduuecKuii A3bIK, PEATU3YIOIIMHI CTPYKTYPBI JJIEKTPUUECKHUX LEneil.

FBD (Function Block Diagram) — rpadudeckuii 35K NpOrpaMMHPOBAHUS, AUATPAMMBI
B PAMKax KOTOPOr0 O4Y€Hb HAIIOMHUHAIOT MPUHIHUIIAAIBHYIOCXEMY JIEKTPOHHOTO YCTPOMCTBA Ha
MHUKpOCXEMaXx.

SFC (Sequential Function Chart) — mnocnenoBarenbHble (DYHKIIMOHATBHBIE CXEMBI.
Huarpammbl SFC sBISIIOTCS BBICOKOYPOBHEBBIM TpaUuecKuM HHCTpyMeHTOM. [ 'paduueckas
muarpamma SFC cocTouT M3 maroB M mepexojoB Mexay HuMu. Paspemenue nepexona
onpezensercss ycioBueM. C IIarom cBsi3aHbl ONpeaeneHHble aeicTBusa. OnMcaHus AeHCTBUN
BbINONHSAIOTCA Ha Jto0oM si3bike MOK. Cam SFC He conepXuT Kakux-J1u0o yIpaBisSIOLINX
koman [1JIK. JleficTBust MOTYT OBITh OTHMCAHbI U B BHJIE BIIoskeHHOW SFC-cxembl. MoKHO co3/1aTh
HECKOJIBKO YPOBHEH MOAOOHBIX BIOKEHHI, HO B KOHEUHOM CU€eTe IEUCTBUS HUKHETO YPOBHS BCe
paBHO HeoOxonumo Oyzaet onucath Ha IL, ST, LD unu FBD. Lensto npumenenust SFC sBisercs
pasziesieHne 3aJ1auM Ha MPOCThIe ATAMbl ¢ (HOPMaTbHO ONpeAeICHHONW TOTUKON pabOThl CUCTEMBI.
SFC nmaet BO3MOXHOCTb OBICTPOTO MOCTPOCHUS MPOTOTHIIA CUCTEMBI 0€3 MPOrpaMMHUPOBAHUS U
IIPUBS3KHU K KOHKPETHBIM aIlllapaTHBIM CPEACTBAM.
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VYka3aHHBIE S3BIKH MIPEACTABISIIOT COOOM MPOCTOM, HO IOCTATOYHO MOIIHBIA HHCTPYMEHT
i peanuzanmu 3agad [IJIK. IIpu nmporpaMmmMupoBaHuyM OJHON M3 CaMbIX yJOOHBIX M yIAYHBIX
KOMOWHaIMi s3b1KOB siBjsieTcs: codetanue SFC-ST-LD, mpu KOTOpoM YIpaBisSIOMIMNA KapKac
nporpammel  ctpoutcst B Buae cxem SFC, ycnoBus mnepexomoB mno maram SFC-cxembl
onuchiBatoTcs Ha s3bike ST, a camu SFC-maru nanonustoress LD-auarpammamu.

B coBpemennsix IIJIK Hapsny ¢ JUCKPETHBIMM LIMPOKO MCIIOJIB3YIOTCS aHAJIOTOBBIE
BXOJbl U BbIXOJbl. B ciepe npumenenus IIJIK nuckperHbiMH Ha3bIBalOT OMHApHBIE BXOIbBI U
BBIXO/JIBI, T. €. BXOJIbI U BBIXOJIbl, 3HAYCHHUSI CUTHAIOB Ha KOTOPBIX CIOCOOHBI MPHHUMATH TOJIBKO
JIBa COCTOSIHMS — JIOTUYECKOTO HYJIA U JIOTUYECKON €IIMHULIBI.

Jarunkamu, GOPMHUPYIOIIUMH BXOTHON JUCKPETHBIN CUTHAN, SBIISIOTCS KHOIIKH PyYHOTO
yIPaBICHUS, KOHUEBbIE JAaTYMKW, JaTYNKU JBWIJKEHUS, JATYMKU YPOBHS, KOHTAKTHBIC
tepmMomeTpsl U T. 1. Cdepa mpuMeHeHUs OMHAPHBIX BBIXOJOB TAKKE JOBOJBHO OUYEBHUIHA!
JJIEKTPOMAarHUTHBIE peJ€, CHJIOBBIE IIyCKAaTEIW, HJIEKTPOMArHUTHBIC KIAalaHbl, CBETOBBIC
CUTHAJIM3aTOPbI U T. [I.

AHanoroBblii (HENpPEpBIBHBIN) CUTHAI OTPaXKaeT YpPOBEHb HANPSIKEHHUS WM TOKa,
COOTBETCTBYIOIIUNA HEKOTOPOW (PU3NYCCKOW BEIUYMHE B KAXKIBI MOMEHT BPEMEHH. OJTOT
YPOBEHb MOKET OTHOCUTBCS K JII000H (hpr3nueckoil BeNUMYMHEe — TeMIepaType, AaBJIEeHUIO, BECy,
MOJIOKEHUI0, CKOPOCTH, 4acToTe U T. 1. HecMoTps Ha Ha3BaHue, aHanorosble curHaibsl B [1IJIK
00s13aTeNIbHO NMPeodpa3yroTcs B HU(PPOBYIO, T. €. 3aBEJOMO TUCKPETHYIO (OpMY IpEACTaBICHUS.
Ho B Texnnueckux nokymenrax I1JIK BcTpeyaeTcss MMEHHO yKa3aHHE KOJINYECTBA JUCKPETHBIX U
AQHAJIOTOBBIX BXOJIOB U BBIXOJIOB.

B pamkax gucuumumasl «Crienudukanys 1 Bepuduranus [1IJIK» ¢ nenpro cienars akieHt
UMEHHO Ha IOCTPOEHHMM JIOTUKU YIPABJICHUs Bce 3ahayu (0OBEKThI yIpaBiieHHs U pabouue
IPOIIECCh) MOJ00paHbl TAKUM 00pa3oM, 4TOOBI UX pean3alus Morjia OBITh OCYIIECTBICHA Ha
«auckpetHsix» ITJIK, 1. e. IUIK, nMeromux ToJIbKO AUCKPETHBIE BXOABI U BBIXO/BI.

BaxxHo oTMETHTD, YTO 3a/1a4M B paMKaxX WHAMBHUIYaAJIbHBIX 3aJJaHUMN SBJISIOTCS yYEOHBIMU
U HE OTpa)kaloT B MOJIHOW Mepe BCEro TOro, ¢ 4eM pa3paboTUMK CHUCTEMbI YIPABICHUS MOKET
BCTPETUTbCA Ha TpakTuke. boyee Toro, Obula caenaHa MONBITKA BBLAECIUTh HMCKIIIOUUTEIBHO
obmacte kommnereHuuu nporpammucta ITJIK. PaccmoTpenHble 3a1aun He KacaroTcs BOIPOCOB
rPaMOTHOT'O MPOEKTUPOBAHUS OE30MaCHBIX CUCTEMbl aBTOMATUYECKOTO YIIPaBJIEHUS (Ha OCHOBE
[TJIK), uto siBIsieTcss OTBETCTBEHHOM c(hepoil AeaTeNbHOCTH MOATOTOBIECHHBIX CIIEIUATUCTOB —
KBaJIM(ULMPOBAHHBIX HHXEHEPOB-IPOEKTUPOBIIMKOB. Kaxkaas 3agauya MOMHMO CJIOBECHOTO
onucaHus CHaOXeHa NPUHIUNHAIBHOM cXxeMoil oObekTa ympaBieHuss M uHTepdeiicom
ynpasistomero ITJIK. Takum o0pas3oMm, 3amada SBISETCS CTPOro 3aJadeidl MporpaMMHCTa,
BBITIOJIHAETCS. B YETKO OYEPUYECHHBIX paMKax TEXHUYECKOIO 3aJaHUsl M COCTOMT B pealu3aluu
ynpasistomeii noruku IIJIK Ha s3pikax crapmapra MOK 61131-3. [lpeanonaraercs, 4To
paspaboTka ynpasistomeit nporpammsl [IJIK MoxeT oCyIIecTBIATbCSA B peKUME SMYISINU 03
MOJKIJIIOUEHUS] BHeIIHero obOopynoBanus. Ilpy »TOM OJHO U3 OCHOBHBIX TpeOOBaHUM,
IPEIbABISEMBIX K IpOrpaMMe, — 3TO IPOCTOTAa €€ BOCHPUATHA W TIOHUMaHHUS BCEMU
CHEMAIUCTaMH, 3aHATBIMH MPU TOCTPOCHHUH CHCTEMBl aBTOMATHYECKOIO  YIpPaBICHUS
Ha Oa3e [1JIK.

[TonpoOHbie cBeeHUS O CTPOEHUH NPOTrPAMMHPYEMBIX JIOTUYECKHUX KOHTPOJUIEPOB U
croco0ax uX MpPOrpaMMUPOBAHUS MOTYT OBITh HalJICHbI B MCTOYHHUKAX U3 CITUCKA JTUTEPATYPHI.

Cospemennbie [IJIK yHHBepcanbHOrO HazHA4YeHUs, NMoJAepkuBaromue crangapt MOK
61131-3, nOporpaMMHpyHOTCS  Ha  NEPCOHAIBHBIX  KOMIIBIOTEpPAX C  TOMOILBIO
CHEHaI3UPOBAHHBIX KOMITJIEKCOB, CPEAM KOTOPHIX OJHUM U3 HanOoJjee MOnyasipHbIM SBIISETCS
CoDeSys, pazpaborannbiit komnanueit 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3T0 COBpeMEHHBII HWHCTPYMEHT IJis
nporpaMMupoBaHusi KoHTposuiepoB. CoDeSys mpenocTaBisier mporpaMMHUCTy YJIOOHYIO Cpemy
JUJIsL TIPOTPaMMUPOBAaHMSI KOHTPOJUIEPOB Ha s3bikax cranmapra MOK 61131-3. Mcnonb3yembie
pelaKkToOphl M OTJIaJO4YHBIE CPEACTBa Oa3MPYIOTCS Ha IIUPOKO HM3BECTHBIX M XOpOIIO cels
3apEKOMECHIOBABIIMX  IPUHLUINAX, 3HAKOMBIX [0  JIPYITMM  IONYJSIPHBIM  CpelaM
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po¢)eCCHOHAIBHOTO TporpaMMmupoBanus (Ttakue, kak Visual C++). IlpomssBoguremm IT1JIK
0OBIYHO TIOCTABIISAIOT ATOT KOMIUIEKC B Ka4eCcTBE OECIUIATHOTO MPUIIOKEHHUS WIIK PA3MEIIAIOT €ro
Ha CBOMX CalTax.

[Ipennonaraercs, 4YTO 3aJa4l WHAMBUIYAIbHBIX 3a/JlaHUil OYAyT BBINOJHATHCA B Cpesie
CoDeSys nHe Hmwke pycubunupoBanHoil Bepcuu 2.3.9. Ilpm 3TOM HEOOXOAUMO aKTHUBHO
UCIIOJIb30BaTh BCTPOEHHBIE CPEJACTBA BU3yalU3alMl OOBEKTOB M MPOIECCOB YIPABICHUS.
Nudopmanus mo pabore ¢ xomriekcoM CoDeSys V.2.3 u BCTpOCHHBIMH CpEACTBAMU
BU3YaJIU3aI[MH MOKET OBITh Haif/IeHa M0 CChUIKAM B CITUCKE JIUTEPATYPHI.

[Ipenmnonaraercs, 4To JJisl BHIIOJHEHUS! HHIMBUYAIbHOTO 3aJaHus Oy/IeT MPUMEHSATHCS
noaX0/ (TEeXHOJOTHs) K IMOCTPOCHUIO M BepU(UKALUU MPOTPaMM JIOTUYECKHX KOHTPOJUIEPOB
(IUIK) nnst «OUCKpeTHBIX» 3ajJad JIOTUYECKOro yrpamieHus. B pamkax 3Toro mojaxona
cnenuuKanuss MPOrPaMMHOIO TIOBEJCHUS NPOBOJUTCS HA SI3bIKE TEMIIOPAJIbHON JIOTUKU
nuneitHoro Bpemenu LTL. IIporpammupoBanue ocymectisiercs Ha s3bikax ST, LD, IL,
FBD/CFC u SFC no LTL-cnenudukanuy cnenuaibHOTO BUAa. AHanu3 koppektHoctn LTL-
crnenuuKaluyd MPOU3BOAUTCA C MOMOIIBI0 MPOTPAMMHOIO CPEICTBA CHUMBOJBHOW MPOBEPKHU
monernu Cadence SMV. Otot moaxox k nporpammupoBanuio [TJIK obecrieunBaeT BO3MOKHOCTh
aHanmuza koppektHoctu [IJIK-mporpamMm c¢ momomipio MeroAa mpoBepkd wMonenu (model
checking). l3meHeHune 3Ha4YeHUs KaXKAOH NPOTPAaMMHONW TEPEMEHHOW IpeiaraeTcs
onuchiBaeTcs ¢ moMoibto napsl LTL-popmyn. [TepBas LTL-popmyna onucsiBaeT cuTyamuu, npu
KOTOPBIX MPOUCXOJUT BO3PACTAHME 3HAYECHMS COOTBETCTBYIOLIEH nepemMeHHo#, Bropas LTL-
dbopMyna 3amaeT yclIOBUA, [PUBOAAIIME K YMEHBUICHHIO 3HAYEHUS IMEePEMEHHOM.
PaccmarpuBaembie st cnenudukanuu noBeneHus nepeMeHHbIX LTL-gopmynsl sBsroTCS
KOHCTPYKTUBHBIMU B TOM CMBICJIE, YTO IO HUM mpousBoautcs noctpoenue [IJIK-nporpammel,
KOTOpasi COOTBETCTBYET TEMIIOPAJIbHBIM CBOMCTBAM, BBIPQKEHHBIM JTHMHU (HOPMYIaMH.
[TporpammupoBanue I1JIK cBomurcs k moctpoennto LTL-cnenudukanuu moBeaeHUs KakIon
nporpaMmHoil nepemeHHoi. Ilo LTL-cnenudukauun crpoutcs SMV-monens, koTopas 3ateM
IpoBEpsETCs] HA KOPPEKTHOCTh METOJJOM IIPOBEPKH MOJIENHU C TIOMOILIbIO CPeACTBA BepU(UKALUU
Cadence SMV.

IIpu mocTpoeHUM MOJENu MPOrpaMMbl BaKHO OOECIEUHUTh COTJIACOBAHHOE IOBEACHUE
ITJIK-paTunkoB. [Ipennaraercss onuceiBaTh MOBEACHUE JATYMKOB C TOMOIIBIO Tpex rpynn LTL-
dbopMyI, KOTOpbIE IpPU MPOBEPKE CIPaBEIIMBOCTH MPOTPAMMHBIX CBOWCTB OYAYT OKa3bIBaTh
BJIMSIHUE Ha MPOTrPaMMHYI0 MOJIENb, IPUOJIMKAs €€ K peaJbHOMY mHoBejaeHuto ncxogHon [1JIK-
MIpOrpaMMBl.

Y4eOHO-MeTOoAHYEeCKOe 00ecTIeYeHHe CAMOCTOATEILHOH Pad0ThI CTYACHTOB M0 JUCHUIINHE
st camoCTOATEeNbHOW paboOThl OCOOEHHO PEKOMEHIYETCSl HCIONIb30BaTh YYEOHYIO
JUTEpaTypy.

Taxxe ansa mogdbopa ydyeOHOM JUTEpaTyphl PEKOMEHIYETCS HCIOJIb30BaTh HIMPOKUIN
CIIEKTP UHTEPHET-PECYPCOB:

1. DnexTpoHHO-OMONIMOTEYHAsT cucTeMa «YHUBepcuTeTckas Oubmuoreka online»
(www.biblioclub.ru ) - snexTponHas OubmHMoTeKka, obecredywmBaroias IOCTYN K Haubojee
BOCTPEOOBAHHBIM MaTepHallaM-IIepBOMCTOYHUKAM, Y4eOHOH, HaydyHOM U XYyI0’KECTBEHHOI
JUTEpaType BeAYIIUX U3AATENbCTB (*perucTpanus B 2JIeKTPOHHONH OMOIMOTEKEe — TOJIBKO B CETH
yauBepcuteTa. [locae perucrpanuu paboTa ¢ cucTeMOil BO3MOXKHA € JIFO0OM TOYKM JOCTyNa B
Internet.).

2. Undopmanmonnas cucrema "EnmHoe okHO noctyna K oOpa3oBaTesIbHBIM pecypcam"
(http://window.edu.ru/library).

enpto co3manuss wHPOpMAaNMOHHOW cuctembl "EamHoe oOkHO jgocTyma K
obpazoBatenbHbIM pecypcam” (MC "EnnHoe okHo ") siBIsieTcst obecriederre CBOOOTHOTO TOCTyIa
K MHTErpaJIbHOMY KaTaJlory 00pa30BaTeIbHbIX HHTEPHET-PECYPCOB U K AJIEKTPOHHOM OnbmoTeke
y4eOHO-METOIUYECKUX MAaTEPUAIIOB JUIsl 00IIEro U MpoQecCHOHATBHOTO 00pa30BaHuUs.
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Nudopmanmonnas cucrema "EamHOe OKHO J0CTyma K 00pa3oBaTebHBIM pecypcam'
co3mana mo 3akazy DemepalibHOrO areHTcTBa Mo odOpaszoBanuto B 2005-2008 rr. N'omoBHOU
pazpaboTunk mpoekra - @DenepalbHOE TOCYIAapCTBEHHOE AaBTOHOMHOE  YUpEeXKICHUE
['ocymapCTBEHHBIN Hay4YHO-MCCIIEOBATEIbCKUNA HHCTUTYT HMH(OPMAIIMOHHBIX TEXHOJOTHH U
tenekommyHukamuii (PI'AY 'HUU UTT "Undopmuka") www.informika.ru.

NC "Ennnoe okHO" 00beAMHSAET B €IMHOE HH(OPMAIIIOHHOE MTPOCTPAHCTBO JIEKTPOHHBIE
pecypcbl CBOOOHOTO TOCTYIA AJis BCceX ypoBHEl oOpa3oBanus B Poccun. Paznenbl aTol cuctemsl:

- DnekTpoHHas OMOIMOTEKA — SIBIISICTCS KPYIHEHUIIINM B POCCHIICKOM cermMeHTe MHTepHeTa
XPaHUJIUILEM MTOJTHOTEKCTOBBIX BEPCH YUEOHBIX, y4eOHO-METOIMYECKUX 1 HAYUHBIX MAaTepUAJIOB
C OTKpBITHIM JoctynoM. bubmmoreka conmepxkut Oonee 30 000 maTepmasioB, MCTOYHMKAMU
KOTOPBIX SIBJISIIOTCS 00JI€e TPEXCOT POCCUMCKHUX BY30B M JIPYIMX 00pa30oBaTENIbHBIX U HAYYHBIX
yupexaenuii. OCHOBY HamoJHEHUs OMOIMOTEKM COCTABISIOT SJEKTPOHHBIE BEPCHH Y4eOHO-
METOJMYECKMX MAaTepuajoB, IOJITOTOBJICHHbIE B BYy3aX, MPOLICAIINE pELEH3UPOBAHUE U
PEKOMEH/IOBaHHbIE K HCIOJIb30BAHHUIO COBETAaMU (DaKyJlIbTETOB, Y4EOHO-METOJUYECKUMHU
KOMUCCHSIMU M JPYTMMU BY30BCKUMHU CTPYKTYpaMH, OCYIIECTBIISIIOIIMMH KOHTPOJIb Yy4eOHO-
METOJANYECKOU IEATEIbHOCTH.

- HMuterpanbHblii  Katamor  0Opa3oOBaTENbHBIX  UHTEPHET-PECYPCOB  COACPIKHUT
IIPEJICTaBICHHbIE B CTAaHAApTU30BaHHOW (opMe MeTalaHHblE BHEUIHUX PECYpCOB, a TaKkKe
COJICP’KUT OMHMCAHUS MOJTHOTEKCTOBBIX MyOJIMKAIMI 3EeKTPOHHON OubmuoTexu. O6muit 00bemM
karamora npessimaer 56 000 meraonucanuii (U3 HUX OKojo 25 000 - BHEIIHHE PECYPCHI).
Pacmmpennsiii nouck B "Katanore" ocyuiecTBisercss MO Ha3BaHWIO, aBTOPY, AHHOTAIUH,
KJIIOYEBBIM CJIOBAaM C BO3MOXKHOM (puibTpanueill Mo TemaTuke, MpEeAMETy, TUIly Marepuaa,
YPOBHIO 00pa30BaHUs U AyAUTOPUH.

- N3bpannoe. B pasnene mnpencraBieHbl MOJAOOPKH HamOOJIee CONEPIKATEIBHBIX U
MOJIE3HBIX, M0 MHEHHIO PENaKIHU{, WHTEPHET-PECypCoB i OOIIero U NpodecCHOHAIBHOTO
o0OpazoBaHus.

- bubnunorexun By30B. Pa3znmen comepxuT noaOOpKH CalWTOB BY30BCKUX OMOIMOTEK,
AIIEKTPOHHBIX KaTaJOroB OMOIMOTEK BY30B U MMOJIHOTEKCTOBBIX 3JIEKTPOHHBIX OMOIHOTEK BY30B.

Ui caMoCTOATENbHOTO MMoja0opa JuTepaTypbl B OuOmmuoreke Spl'Y pekomenayercs
UCIIOJIb30BATh:!

1. JInunbiit  kabuner (http:/lib.uniyar.ac.ru/opac/bk login.php) nmaer B03MOXXHOCTh
noJiyueHus on-line qoctyna K CMCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM pPEXHUME JIUTEPATYpBI,
IPOCMOTpa M KOMTUPOBAHMS AJIEKTPOHHBIX BEPCUM U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yueb. u
METO/1. TOCOOUS, TEKCTHI JeKIUM u T.11.) s paboTsl B «JInuyHOM KaOuHeTe» He0OXOAMMO 3aUTH
Ha caiiT HayuHoit 6ubarotexu Spl'V ¢ mo0oii Touku, nMeroeit Joctyn B Internet, B MyHKT MEHIO
«OIEeKTPOHHBIN KaTaJIoT»; IPOUTHU MPOLEIypy aBTOPU3ALNU, BBIOPAB BKIAAKY «ABTOPH3ALUA», U
3aI0JIHUTh MPECTABICHHbIE MOJI HHPOPMAIIUH.

2. DnekTpoHHas 6ubanoreka yueOHbIX MaTepuanos AplY

(http://www .lib.uniyar.ac.ru/opac/bk cat find.php) coxepxur ©6osnee 2500 mMOJHBIX
TEKCTOB Y4eOHbIX M Yy4eOHO-METOJIWYECKHMX MAaTepHUajoB IO OCHOBHBIM H3y4aeMbIM
JUCLMIUIMHAM, W3JaHHBIX B YyHHMBepcuTeTe. JlOCTym B CE€TM YyHHBEpPCHUTETa, JIMOO IO
JIOTUHY/TIapOJTIO.

3. DnekrpoHHas kaproreka «KHUrooOecreueHHOCTbY

(http://www .lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaer yueOHbINl GOHI
Hay4yHoll OuOimnorexn Spl'Y, mpenocraBiseT OmepaTHUBHYIO HMH(OPMAIMI0 O COCTOSIHUU
KHUT000ECTIeYeHHOCTH TUCIUIUINH OCHOBHOW U JOMOJHUTEIBHON JIUTEpaTypoi, a TaKkxkKe KA
JUCLUIUIMH M CHEeIMaIbHOCTeH. DIIeKTpoHHast KapToTeka « KHUTrooOecrnedeHHOCTh» JOCTYITHA B
CeTH yHUBepcUuTeTa 1 uepe3 JInuHbIil KaOMHeT.
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