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1. Iesin ocBOCHUSI TUCHUIINHBI

JucuuruinHa «CemaHTHKa, cienuuKanys 1 BepuuKanus nporpaMm» 00ecreunBaeT Ha
npuMepe nporpamMm Jiorndeckux kontpossiepos (IJIK) mpuoGperenue 3HaHMiI W yMeHHH B
cootBercTBUU ¢ ®I'OC BIIO, coaeiicTByeT paciupeHUI0 HAydHOTO Kpyro3opa, GOpMUPOBAHHIO
NPEICTaBICHUS O COBPEMEHHOM COCTOSIHUM TEOPETHUYECKOW HMH(OPMATHKH U MPHOOPETEHUIO
CHeLMalbHbIX 3HAHUN U3 00JacTH MOJENMPOBAHUS, IOCTPOEHHUS U aHAIM3a CIOXKHBIX
UH(POPMALIMOHHBIX YIPABISIONIMX CUCTEM.

Lenbro M3ydeHMs] AMCLMILIMHBI SBJIACTCA: O3HAKOMIICHHUE CO CTAHIAPTHBIMHU SA3BIKAMH
IporpaMMUpoBaHus Joruueckux KoHtposuiepoB (IIJIK), coBpemeHHbIMHM mOAXoAaMH K
cneurduKanuy, NIOCTPOCHUIO U aHaNMu3y KoppekTHocTH nporpamm [1JIK, npuoOpereHne HaBbIKOB
IIOCTPOEHHUS HAJIEKHBIX IPOIPaMM JIOTHUECKUX KOHTPOJIIIEPOB.

2. MecTo aucuunuHbl B cTpykType OIl acnupanTypsl

Huctuumna «CemaHTuka, crienuuKanys U Bepu(UKaLus MpOorpaMm» OTHOCHTCS K
BapHaTUBHOMN YacTH (AucuuILnHa 1o Beioopy) OIl acniupaHTypsl.

JlucumiimHa UMEeT pa3sHOCTOPOHHHUE CBSA3M CO MHOTMMH JIPYTMMH MaTEMaTHYECKUMU U
creuuanbHbIMM AucuuiuinHamu. [lpu m3yuenun aucuuiuinabel «CeMaHTHKa, crienupUKanus u
Bepu(UKanus TPOTrpaMM» HUCIONB3YIOTCS 3HAHUS OCHOB CTPYKTYpPHOTO M OOBEKTHO-
OPUEHTPOBAHHOIO MPOrPaMMHUPOBAHUS, CTAHAAPTHBIX SA3bIKOB NporpamMmmupoBanus [JIK, Teopun
anroput™MoB (MmammHbl ThropuHra, mnpoOJIEMbl pPa3peUIMMOCTH, HPOOJIEMBI  CIOXHOCTH
QITOPUTMOB) U TEOPUU KOHEYHBIX aBTOMATOB, ()OPMAJIbHBIX SI3BIKOB M TPaMMAaTHK.

[Ipu OCBOGHMW IUCHMIUIMHBI HEOOXOAWMBI TAKHE JIMYHOCTHBIE XapPaKTEPHCTUKH, Kak:
o011ast 06pa30BaHHOCTb, OPIraHU30BAaHHOCTb U TPYI0IH00HE, CAMOCTOATEILHOCTh, HACTOHUMBOCTh
B JOCTUKEHHUH LIEIH.

3. Ilnanupyemble pe3y/abTaTbl OO0yYeHMs 1O JUCHMILIMHE, COOTHECEHHbIe C
IUIAHUPYeMbIMH pe3yiabTaTaMu ocBoeHusi OIl acnupanTypsbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHMit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyrolmux 3HAHWM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEbHOCTH:

Ko KoMIeTeHImHn Dopmy/IMpOBKa Ilepeyennb mIaHupyemMbIX
KOMIIETeHIIUH pe3yJIbTaTOB 00yUYeHH s
IIpodeccnonanbHbIE KOMIIETEHIIUH
3HaTh:
—  TIPUHIIUIBI paboThI
IPOrpaMMHUPYEMBIX

JOTMYECKUX KOHTPOJIEPOB;

— YCTpPOWCTBO U KIJIIOUEBbIE
BIIQJICHUEM COBPEMEHHBIMU

TTOHSTHSI
AITOpUTMaMHU
. MIPOTrPaMMHUPYEMBIX
KOMITBIOTEPHOU )
JIOTHYECKHX KOHTPOJIJIEPOB,;
MaTEMAaTHKHU, CIIOCOOHOCTD
[K-2 — CTaHJapTHBIC S3BIKH
COBEpIIICHCTBOBATb,
MIPOrPaMMHUPOBAHHUS
yIIyOJIATh U pa3BUBATH .
JIOTHYECKHUX KOHTPOILJIEPOB,;
MaTEeMaTHYECKYIO TEOPHIO,
— COBpPEMEHHBIE METOTbI
JIeKAIYI0 B UX OCHOBE
crienuuKanuy,

MOCTPOCHUST U aHaiM3a
KOPPEKTHOCTH  IIpOrpamm
JIOTUYECKUX KOHTPOJJIEPOB.
YMmeTh:




pabortartpb co cpenoi
pa3paboTku porpamm
JOTMYECKHX KOHTPOJUIEPOB
(Ha mnpuMmepe mnoONyISApHON
cpenbl CoDeSys);

pa3pabarbIBaTh MPOrPAMMBI
e IIPOrpaMMUPYEMBIX
JOTMYECKUX KOHTPOJIEPOB
C MIPUMEHEHHEM Pa3JIMYHBIX

IIOJIXOJIOB K
POrPaMMHUPOBAHHIO c
HCIIOIb30BAaHUEM
craHapTHbIX s361KOB [JIK;
MPOBOJIUTH  TECTUPOBAHUE
nporpamm [1JIK;
MPUMEHSATD
UHCTPYMEHTAJIbHbIC
cpencTBa BepupUKaLMK ISt
aHanm3a KOPPEKTHOCTH
nporpamm [1JIK.

IPOBOAUTH HMMMTALIMOHHOE
MOJICTUPOBAaHUE CpeIbl U
00BEKTOB yIIpaBICHUS
IJIK;

IPOBOJIUTH CHENN(UKAITUIO
TpeOOBaHUII U  CBOWCTB
IIpOrpaMm TJIK Ha
CMELUANbHBIX S3bIKAX.

I1K-3

CIIOCOOHOCTBIO K
peaTu3aly Pa3IdnIHbIX
MaTeMaTUYECKUX
aJIFOpPITMOB B BUJIC
MPOTPAMMHBIX KOMILJICKCOB,
OpI/ICHTI/IPOBaHHBIX Ha
COBPEMEHHYIO
BI)I'-II/ICJ'II/ITeJ'II)HYI-O TCXHI/IKy

(TTK-3)

— CTpOHUTH KOHEYHBIE
COIJIaCOBAHHBIE MO
nporpamm I1JIK.

Bnaners HaBbIKAMU:

— Pa3paborku HaAEKHBIX
porpaMm JIOTHYECKHUX
KOHTPOJLIEPOB Ha
cranaapTHbIX s3b1kax [JIK.

— IlpoBepku KOPPEKTHOCTH
porpaMm JIOTHYECKHUX
KOHTPOJIJIEPOB

3HaTh:

- KJIACCUYECKHE U COBPEMEHHBIE
AJITOPUTMBI KOMITBIOTEPHOI
MAaTE€MAaTHKU 10 YaCTH
MOJIETTUPOBAHUS U aHAIIN3a
nporpamm ITJIK.

Ymern:

- pa3pabaTbIBaTh U
aHaAJIN3UPOBATH HOBBIE
AJITOPUTMBI KOMITBIOTEPHOI
MaTeMaTHKH YacTH
MOJIETTUPOBAHUS U aHAIIN3a
nporpamm IJIK.;
Baagern.




- MPUEMaMH U METOJaMH
MaTeMaTU4eCKOU TeopuH,
JieKaleil B OCHOBE HampaBleHUs
pa3paboOTKH aITOPUTMOB
KOMITBIOTEPHOI MaTEMaTHKH 110
YacTH MOJIETMPOBAHMUS U aHAJIH3a
nporpamm ITJIK.

- 0a30BBIMU HABBIKAMH HAY4YHO-
HCCIIEA0BATELCKON PabOTHI B
001acTH MaTeMaTHYECKOH TEOPHH
pa3paboOTKH U aHaIH3a
aITOPUTMOB TIO YaCcTH
MOJIETTUPOBAHUS U aHAIIN3a
nporpamm TTJIK.

4. O0beM, CTPYKTYpa H cojiep KaHue TUCIUTIIHHBI
OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI cOcTaBiseT 5 3a4. ex., 180 akax. gac.

DopMbI TEKYLIET0
Buabl yueOHBIX 3aHATHI, KOHTPOJIA
2 | BKJIIOYas CaMOCTOAATEIbHYIO ycneBaeMoCTH
Tembl (pa3aesibl) =
Ne 2 padoTy CTyIEeHTOB,
AUCHUILINHBI, =
n/n 5 H UX TPYA0EMKOCTH dopma
HX COJIepKaHue O .
(B aKka/ieMH4YeCKHX 4Yacax) NPOMEeKYTOYHOM
arTecTaunu
(mo cemecrTpam)
KonTakTHas padora
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SI3bIK cnienduKanuu. NuauBuayaisHoe
1. |TemmopanbHbIE JTOTHKH. 2 | 2 6 [3amaHue.
3auer.
Crneuundukarms
nuKan NunuBunyansHoe
o |TOBE/ICHUA MPOTPAMMHEBIX | o | 4 | 4 1 8 |sananme
" |mepemennsix [TJIK. LTL- '
3auer.
cnernuduKanms.
[TocTpoenue ST- NunuBunyanpHOE
3. |mporpamm IIJIKmo LTL- | 2 | 1 | 1 6 [3amaHue.
crenupuKanum. 3auer.
IToctpoenne CFC- NuauBuayansHoe
4. |mporpamm [JIKmo LTL- | 2 | 1 | 1 6 [3amaHme.
crnienu(puKaIum. 3auer.
[Toctpoenue LD- NunuBunyansHOE
5. |[mporpamm IIJIK mo LTL- | 2 | 1 | 1 6 [3amaHue.
crenupuKanum. 3auer.
[Toctpoenue IL- NunuBunyansHoe
6. |[mporpamm IIJIK mo LTL- | 2 | 1 6 [3amaHue.
crienu(pUKaIuHm. 3auer.




[Toctpoenue SFC- NunuBunyansHoe
nporpamm ITJIK o LTL- 1 6 [3amaHue.
crenuQpuKanum. 3auer.
Nmurtaunonnoe

NunuBunyansHoe
MOJIETTUPOBAHUE U

4 | 2 1 8 |3amaHume.

TECTUPOBAHUE IPOTrPaAMM Jauer.
TTJIK.
Bcero 3a 2 cemecTp 12| 6 2 52 [3auer
[TocTpoeHnne KOHEUHBIX NuauBuayanbHoe
mojeneit mporpamm [TJIK 2 |1 10 |3anmanwme.
o LTL-cnenudukanum 3auer.
JuckpeTHoe NunuBunyansHoOE
MOJICIIMPOBaHNE PabOTHI 1 1 10 (3amanue.
TaliMEPOB 3auer.
MonaenupoBanue NunuBunyansHoe
COTJIACOBAHHOTO 111 10 |3anmanwme.
MOBE/ICHUS JATYUKOB 3auer.
Crneuundukanusi CBOHCTB NuauBuayanbHoe
Mozenei nmporpamm ITJIK 1 1 10 (3amaHue.

3auer.
NHcTpymeHTanbHbIE
cpencTBa Bepuduxanu
nporpamm [TJIK. Cadence VH MBI ATBHOE
SMV. SPIN. CPNTools. 4

111 10 |3anmanwme.

[Ipumenenue 3aver.
Bepudukaropa SMV s
aHaJIM3a KOPPEKTHOCTH
ITJIK-nporpamm
Bepudukauus LTL- WNunuBunyansHoOe
cBoiicTs nporpamm [1JIK 1 10 |3anmanHwme.

3auer.
AHanu3 KOHTP-TIPUMEPOB NuauBuayansHoe
npu Bepudukanum 111 1 10 |3anmanHwme.
nporpamm ITJIK 3auer.
Teopus Bepuduxanyu WNHnuBunyansHoOe
MOJIEJIEN MPOrpaMM. 4 1 18 |3anmanwme.
Model checking 3auer.
Bcero 3a 3 cemecTp 12| 6 2 88 [3auer
Bcero 24 | 12 4 140

O N Ok wd

Conep:xanue pa3/iesioB IUCHUIIHHBI:
SAzpik  cneuudukanuu. TemmopanbHble JOTHKH. TeMropanbHas JIOTHKA JIEPEBHEB

Bbiunciaennit CTL. TemnopanbHas noruka nuHerHoro Bpemenu LTL. OroocHoBanue
BbIOOpA sA3bIKA CHIEU(UKALINH.

Crneuunduxanus nosenaenus nporpammubix nepemeHnsix [IJIK. LTL-cnenudukanus.
[Toctpoenne ST-nporpamm IIJIK no LTL-cneuudukaruu.

[Toctpoenne CFC-nmporpamm ITJIK no LTL-cnenndukanuu.

[Toctpoerne LD-nporpamm ITJIK no LTL-cnenuduxanuu.

[Toctpoenue IL-nporpamm IJIK mo LTL-cneundukarum.

[Toctpoenne SFC-nporpamm IJIK mo LTL-cnenndukarum.

NMutanoHHOE MOIenMpoBaHue U TecTupoBanue rnporpamm I1JIK.

5



9. Tloctpoenue koneunsix mojenei nmporpamm I1JIK o LTL-cnienudukamnmm.

10. IuckpeTHOE MOJEIUPOBaHUE PAOOTHI TAITMEPOB.

11. MonenupoBaHue COrjIacCOBaHHOIO MTOBEIECHUS JaTUUKOB.

12. Cnenuduxanus cBoiictB Mozenei nporpamm [1JIK.

13. Uuctpymenrtanbhbie cpenctBa Bepudukanuu nporpamm [IJIK. Cadence SMV. SPIN.
CPNTools. Ilpumenenue epudukaropa SMV mns anammza koppektHoctn I[1JIK-
POrPaMM.

14. Bepudukamus LTL-cBotictB mporpamm [TJIK.

15. Ananu3 KoHTp-nipuMepoB TipH Bepudukamuu nporpamm [TJIK.

16. Teopus Bepudukanuu moaene nporpamm. Model checking.

5. O0pa3oBaTe/ibHbIe  TeXHOJOIMH, HCIOJIb3yeMble TPH  OCYLIeCTBJICHUH
o0pa3oBaTeIbHOIO NMpouecca mo AMCIUIIHHE

AxageMuyecKkasi JJeKIHs (WIM JIEKLKs 0OLIEro Kypca) — IOCIe0BaTeIbHOE U3I0KEHNE
MaTepHala, OCyILECTBIIIEMOE IIPEUMYIIECTBEHHO B BUJIe MOHOJIOTa IIpenoaasatelisa. TpeboBaHus
K aKaJJeMMUYECKON JIEKIIMU: COBPEMEHHBIN Hay4HbIM YPOBEHb M HACBILICHHAS HH()OPMATUBHOCTb,
y6€I[I/ITCJII)Ha$I aprymcHTanus, 10CTYIIHAaA U ITIOHATHAA pC€yb, YETKAA CTPYKTYpa U JIOTHKA, HAJINYNC
SAPKUX MIPUMEPOB, HAYYHBIX J10Ka3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

Beoanas Jeknus — JaeT MepBoe LEIOCTHOE IPEACTaBICHUE O AUCLUUILUINHE (WK ee
paszene) U OpUEHTHPYET CTYJEHTAa B CHCTEME H3Yy4eHMs JaHHOW TUCUUIUIMHBI. CTYyAEeHTHI
SHAKOMATCA C HA3HAYCHUCM W 3ajJjadyaMK KypcCa, €ro poOJIbI0O U MCCTOM B CUCTEMC y‘-IC6HI)IX
JUCLUIUIMH U B CHUCTEME IOArOTOBKHM crneuuanucta. [laercs kpaTkuil 0030p Kypca, UCTOPHS
Pa3sBUTHA HAYKHU U IPAKTUKU, JOCTUXKCHUA B STOH C(bepe, HMCHA N3BCCTHLIX YUYCHBIX, U3JIaratoTCA
HEepCHEeKTUBHbBIE HAIPABJICHUs HccieqoBaHui. Ha 3Tol JeKIMK BBICKa3bIBAlOTCSI METOAMUYECKUE U
OpPraHU3allMOHHBIE OCOOEHHOCTM PA0OTBI B paMKax Kypca, a Takke JaeTcs aHaIu3
peKOMeH1yeMoll yueOHO-MEeTOANYECKOM TUTepaTyphl.

CemuHap (cemMuHapckoe 3aHsATHMe) — ¢QopMa 3aHATHUS, Ha KOTOPOM IPOMCXOJUT
o0CyX/leHHe CTYAEHTaMH II0Ji PYKOBOJCTBOM IIperojaBaTeliss 3apaHee IOATOTOBJIEHHBIX
JOKJIa0B, pedepaToB, mpoekToB. CeMUHAp BBHIMOIHAET CAEAYIOIMKe GYHKIIMU: CUCTEMATH3AIIs
U 0000I1eHNe 3HaHUI MO M3y4YEeHHOMY BOIpOCY, TeéMe, pas3jeny (B TOM 4HCle B HECKOJIBKUX
y4eOHBIX Kypcax); COBEPIICHCTBOBAHWE YMEHUU padOTaTh C JOMOJTHUTEIBHBIMA UCTOYHUKAMH,
COIOCTABJIATh U3JIOKEHHE OJTHUX M TeX K€ BOIPOCOB B Pa3IMUYHBIX MCTOYHHMKAX MH(OpMAaIuu;
YMEHMH BbICKA3bIBaTh CBOIO TOUKY 3pEHHS, 000CHOBBIBATH €€; M1CcaTh pedepaTsl, TE3UCHI U IIIaHbI
JIOKJIA/I0B U COOOILIEHHH, KOHCIIEKTUPOBATh NpounTaHHoe. [Tnan cemuHapa o3ByunBaeTcs 3apaHee
U B HEM OOBIYHO yKa3bIBAIOTCS OCHOBHBIE BOIIPOCHI, MOJUIEXkKAIINE PACCMOTPEHHIO U JINTEpaTypa,
PEKOMEHIyeMasi BCEM U OTIEJIbHBIM JIOKJIaTUUKAM.

IIpakTnyeckoe 3aHsiTHE — 3aHATHE, MOCBALIEHHOE OCBOCHMIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPEIUICHUIO TIOJYyYEHHBIX HA JEKLIUU 3HAHUH 110 IPEII0KEHHOMY aJITOPUTMY.

6. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHii, HCMIOJIb3yeMbIX NMPH OCYILIECTBJIECHUH
o0pa3oBaTeIbHOrO0 MpoLecca MO JMCHMILIMHE, BKJIKYAs MepeYyeHb JIHMIEH3NOHHOIO
NpOrpaMMHOro olecrne4yeHMss M HH(POPMALMOHHBIX CIPABOYHBIX cHCTeM (TpH
HEe00XO0AUMOCTH)

B nporuiecce ocyiiecTBiaeHUs: 00pa3oBaTeIbLHOTO MPOLIECcca UCTIONb3YIOTCS:

— JUTst QOPMHUPOBAHUS TEKCTOB MAaTEPHAIIOB JJISl IPOMEKYTOUHOM U TeKYILEH aTTecTaluy —
nporpammel Microsoft Office, u3garenbckas cucrema LaTex;

—JUIsl TIoMcKa YydeOHoH mureparypsl OubOnumorexku SApl'Y — ABTOMaTH3UpOBaHHAs
oubmuoreunas undopmarmonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");

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

— HHCTPYMEHTalIbHOE cpenctBo Bepudukanuu The Cadence SMV Model Checker.
http://www.kenmcmil.com/smv.html



http://www.owen.ru/

7. IlepeyeHb OCHOBHOH M JONOJHUTEILHOH Y4eOHOUH JHUTEepaTypbl, pecypcoB

HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «UHTepHeT», HEOOXOAMMBIX JIJIf
OCBOEHHUS TUCHUILINHBI

ook ow

a) OCHOBHAS:

. Kyspmun E.B., Psab6yxun J[.A., CokonoB B.A. MoxenupoBaHue COTJIacOBaHHOTO

noBenenus [1JIK-gatuukoB // MonenupoBaHue W aHann3 WHPOPMAIMOHHBIX CHUCTEM,
2014. T. 21, Ne4. C. 75-90.

Kysemun E.B., Cokonos B.A., Pa6yxun [I.A. Iloctpoenue u Bepuduxanus LD-
nporpamm I1JIK o LTL-cnieundukanuu / MoaenupoBaHue U aHAIN3
uH(MOPMAIMOHHBIX crucTeM, SApocnasis: T. 20 (6), 2013. C. 78-94.

Kyspmun E.B., Cokonos B.A., Pa6yxun JI.A. Iloctpoenue u Bepudukamms [1JIK-
nporpamm 1o LTL-cnienmdukanuu / MoaenupoBanue U aHainu3 HHHOPMAITMOHHBIX
cucreM, Spocnasib: 1. 20 (4), 2013. C. 5-22.

Ky3emun E.B., Cokonos B.A. MonenupoBanue, cerudukanys 1 nocTpoeHue
POrpaMM JIOTHUECKUX KOHTPOIUIepoB // MoaenupoBanue U aHalIu3 UH(POPMALIMOHHBIX
cucreM, fApocnasib: 1. 20 (2), 2013. C. 104-120.

Kysbpmun E.B., PsOyxun JI.A., CokonoB B.A. O BbIpa3uTeNIbHOCTH MOAX0/1a K
nocrpoernto [IJIK-nporpamm nmo LTL-cneundukanuu / MonenupoBaHue U aHaIn3
uH(pOpMalMOHHBIX cucTeM, Spocnasins, Apl'Y, 2015. T. 22, Ne4  C. 507-520.
Ky3emun, E. B., ABTOMaTHbBIe cueTYnKOBbIe MamHbI : MOHOTpadus / E. B. Ky3pmun, B.
A. Cokonos; SApocan. roc. yH-T, Apocnasus, Apl'Y, 2012, 158¢

Ky3smum, E. B., ABTOMaTHBIE CUETYMKOBBIE MAIIMHBI [ DIIEKTPOHHBIN pecypc] :
monorpacdus / E. B. Ky3smun, B. A. Cokonos; fpocn. roc. yu-t, Spocnasib, SApl'Y,
2012, 158¢

Kysbpmumn, E. B., Bepudukanus moneneit nporpamm : yue6. nocodue s By3os / E. B.
Ky3bmun ; nox pea. B. A. Cokonoga, fpocnasis, Apl'Y, 2008, 174c

Ky3smuH, E. B., Bepudukamus moneneit nmporpamm [ IJIeKTpOHHBIN pecypc] : yueo.
noco6wue 11st By30B / E. B. Ky3pmun ; mox pen. B. A. Coxonosa, SIpocnasins, Spl'Y,
2008, 174c

0) JOTIOJIHUTEbHAS:

ITapp 3. IIporpammupyemble KOHTPOJUIEPHI: PYKOBOACTBO 715 MH>keHepa. M.: BUHOM.

JlabGopatopus 3uanuit, 2007. 516 c.

ITerpos 1.B. IIporpammupyemslie KOHTposuiepsl. CTaHAAPTHBIE A3BIKUA U IIPUEMBI

npukiagHoro npoektuposanus. M.: COJIOH-IIpecc, 2004. 256 c.

Mpunaes 1.T"., Camoiinenko B.B. [Iporpammupyemsle JIorTHYeCKue KOHTPOJIIEPHI:

MPAKTHYECKOE PYKOBOJICTBO /ISl HaunHarouero uuxxenepa. Crasponons: AI'PYC, 2009.

100 c.

PykoBonctBo nons3oBatens o nporpammuponanuto IIJIK B CoDeSys 2.3. TIK IIpoor,

2008.

Buzyanuzanus CoDeSys. JlonosHeHne K pyKOBOJICTBY MOJIb30BATENS 110

nporpammuposannio [IJIK B CoDeSys 2.3. IIK IIposor, 2008.

B) pecypchl cetu «HTepHeT»

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



http://www.owen.ru/
http://www.3s-software.com/
http://www.kenmcmil.com/smv.html
http://spinroot.com/spin/whatispin.html
http://www.uppaal.com/
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8. MaTepuanbHO-TexHHYeckasi  0a3a, HeoOXoauMasi i1  OCYIIeCTBJIEHHS
0o0pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

AyauTtopuu, 0OOpYIOBaHHBIC [JIsi MPOBEACHUS JEKUHUM, MPAKTUYECKUX 3aHITHU U
KOHCYJIbTalMH, Gona OMOINOTEKH, KOMITBIOTEpHAs TEXHUKA.

ABTOP(BI) :
npodeccop kadeapol
TEOpPEeTUYECKON HH(POPMATHKH,
I. ¢.-M. H. Ky3smun E.B.




IIpunioxenne Nel k padoueii mporpaMme 1M CHUIIIMHBI
«CemaHTHKa, criequpuKanus 1 BepupUKaLys IporpamMmm»
®oH] O1IEHOYHBIX CPeICTB
A1 IPOBE/IeHUsl TeKylleil ¥ NPOMe:KYTOYHOM aTTecTallMi CTYAeHTOB
10 JMCHHUIIHHE

1. TunoBbie KOHTPOJIbHBIE 32/1aHUSI WJIN HHbIE MATEPHUAJIbI, HE00X0AUMBbIE 1JIsl OLEeHKHU
3HAHMIA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢dopmMupoBaHusi KOMIIETeH NI

1.1. KoHTpoJibHBbIE 32/1aHUS M HHbIE MATEPHUAJIbI, HCN0JIb3yeMble B IpoLiecce TeKymei
aTrecTalnuu

BapuaHT HHAMBHAYAIBHOIO 3aaHUS.

VYcraHoBKa, cxeMa KOTOpPOM IIPEACTABICHA Ha PUCYHKE, MpeJHa3HauYeHa I
IIPUTOTOBJIEHUS CMECEH U3 IBYX KOMIIOHEHTOB. [IepBblii cMemmBaeMblii KOMIIOHEHT ITOAACTCS U3
Oaka 1 mocpenctBom knanana «Kiml» B u3HavyanpHO MycTOW (HET curHaia oT aatyuka «/Y0»)
pe3epByap 110 TeX Mop, Moka He cpaboTaet gatuuk ypoBHs «J1Y 1». Ilo cpabarbiBanuio natymka
«AY1» xnanan «Knl» 3akpsiBaercs. 3areM oTkpbiBaeTcst «Kn2» u u3 6aka 2 mogaercs BTOPOit
CMEIIMBaeMbIii KOMIIOHEHT JI0 TeX TOp, MOKa He cpaboTaeT JaTyuk ypoBHS «/{Y2», mocie gero
knanad «Kin2» 3akpeiBaercs. Jlanee B Teuenue T CeKyHJ C MOMOIIbIO MELIAIKH B pe3epByape
IIPOMCXOAUT IIEPEMEIIMBAHNE KOMIIOHEHTOB IIPH OIPENEICHHOM TeMIeparype, KoTopas
nojjepxkuBaerca HarpeBareneM. [lo ucreuennn 3Toro BpeMeHu oTKpbiBaeTcs kiamnad «PKm» u
MPOMCXOJUT BBIFPY3Ka TIOTOBOM cCMmech. BbIrpy3ka 3akaHuuBaercs, T.e. kiamadH «PKm»
3aKpBIBACTCS, KAK TOJBKO IMPOMNAAAaeT CUrHal OT Aartyuka ypoBHA «/YO». Knanan «AKm»
UCIIOJIB3YETCS Il IPUHYIUTEIBHOTO CIIMBAa CMECH M3 pesepByapa. Hanmume cmemmBaemsbIx
KOMIIOHEHTOB B 0akax OMpeesnsieTcs 0 COOTBETCTBYIOIIUM JAaTunkaM ypoBHS «/Ib1» u «JIb2x».
@YHKIMOHUPOBAHNE MEUIAJIKH OINpeAesseTcs Mo AaT4yuKy paOoTsl npuBojaa Memanku «/IPID».
Temmneparypa HarpeBaTeIbHOIO DJIIEMEHTA OTCIEKHBACTCA C IIOMOLIBIO JaTYUKAa BEPXHEU
temneparypbl «BT», natunka HuxHel Temnepatypsl «HT» u natumka paGoueit TemMneparypsl
«PT». Ecimm mocne 3amycka yCTaHOBKM HarpeBareilb HMMEET TEMIIEPATYpPy MEHBIIE HUKHEH
TEMIIEpaTypbl, TO OH BKIIOYAETCS W HA4YMHAeT HarpeBaTbCsA. Kak TOJIBKO TemIieparypa
Harpesarelld JOCTUIaeT 3aJaHHOIO BEPXHETO 3HAYCHHUSA, TO HArpeBaTellb BBIKIIOYACTCA U
MIOCTENIEHHO OCTHIBAeT. 3ajlaya HarpeBaTessi COCTOMT B MOJAJEPKaHUU HEKOTOpoil paboueit
TEMIepaTypbl, HEOOXOJUMON Ui CMEIIMBaHUS KOMIIOHEHTOB. PaOouas Temmeparypa
YCTaHABIMBAETCS TAKUM 00pa3oM, 4YTOOBl OBITh Ha HECKOJBKO IPaayCcOB MEHbILE HIKHEN
TeMIeparypbl. 3amyckK, 3KCTpeHHas OCTaHOBKAa M IUIABHOE 3aBeplIeHHEe pabOThl YCTAaHOBKH
OCYIIIECTBIISIETCS COOTBETCTBYIOLUIMMH KHONKaMM naHenu ympasineHus «Ilyck», «Crtom» u
«3aBepur». [lox niuaBHBIM 3aBeplIeHHEM paOOThl MOHUMAETCS BBIKIIOYEHHE YCTAHOBKHU I1OCIIE
TOro, Kak Oy/JeT MPUrOoTOBJEHA TEKyIllas MOPLHUsS CMECH U MOJHOCTHIO BbIJaHA yepe3 KianaH
«PKn». VYcraHoBka NO IPUTOTOBIEHUIO CMECEH SBISETCS AaBTOMAaTHYECKOW. YIpaBlleHUE
YCTAaHOBKOM OCYHIECTBJISETCA C IOMOLIBIO IPOTrPaMMHUPYEMOIO JIOTMYECKOIO KOHTPOJIIEpA
(IIJIK), nmomy4aromero BXoAHble CUTHAJIBI OT JIATYMKOB YCTAHOBKM, KHOIIOK U TepeKiIrovaTeneit
MIaHEJW YIPABJICHMS ONEpaTopa W IMOJAOLIEr0 BBIXOAHBIE CUTHAIBI HAa HarpeBaTellb, MPHUBOJ
MEIIAJIKH, TPUBO/IbI KJIATIAHOB U JIAMITbI ITAaHENIN YIIPaBIeHUs (CM. puc.).

3asada cocTOUT B HanmcaHuu yetbipex nporpamm s [1JIK ¢ 13 Bxomamu u 23 BeIxogamuy,
npeIHa3HauYeHHOTO JUId yrpasieHus: ycranoBKoM. ITJIK-mporpaMMbl 1OKHBI OBITH MOJHOCTBIO
Hanucanbl Ha ctapaapTHBIX s3bikax FBD/CFC, LD, ST u SFC cooTBeTcTBeHHO (OJHH SA3BIK Ha
OJIHYy Mporpammy). 3aTeM MporpamMMbl JOJKHBI ObITh MPOBEPEHBI HA KOPPEKTHOCTH C TTIOMOIIBIO
WHCTPYMEHTAJILHOTO cpenctBa Bepudukanmmun SMV. IIpoBepsieMbie CBOWCTBAa NPUBOIATCS
otnenbHbIM crnuckoM. MHutepdeiic TIJIK ympaBneHus ycTaHOBKOM NPHBOIAMTCS Ha PHUCYHKE.
[Toapo6uBIe TpeboBanus k mporpamme [1JIK u Bu3yanusamnum oObEKTOB YIIPaBIEHUS BBIIAIOTCS
OTJEIIBHO.



1.2. Cnncok BONpoCcoB U (MJIH) 3a/IaHUI J1J1 IPOBeIeHNUsI MPOMEKYTOYHOI aTTecTalluu

10.

11.

12.

13.

14.

15.

16.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy.

S3pik crienudukanuu. TemnopaabHbIE JTOTHKH.

Crenndukanus noseaeHus nporpamMmubix nepemennsix [JIK. LTL-cnenuduxanms.
[Toctpoenne ST-nporpamm [JIK no LTL-cnenudukanmu.

[Toctpoerne CFC-mporpamm ITJIK o LTL-cnenndukanuu.

[Toctpoenue LD-nporpamm IUJIK mo LTL-cnienuduxarmm.

[Toctpoenue IL-iporpamm ITJIK no LTL-cnenudukamnmu.

[Tocrpoerne SFC-nporpamm I1JIK mo LTL-cnienndukarum.

NmuTaninoHHOE MOJIENTMPOBAaHKUE U TecTupoBanue nporpamm [1JIK.

[Toctpoenne koneunbix Moaeneil nporpamm IJIK no LTL-cnennduxanum.

JluckpeTHOE MOJEIMpOBaHUE PabOThl TaliMEPOB.

MonenpoBaHue COrjiacCOBaHHOIO MTOBE/ICHUS JaTYUKOB.

Criermudukanus cBoiicTB Mozenei nporpamm [1JIK.

WuctpymenTanbHbie cpenctBa Bepudukanmu nporpamm [1JIK. Cadence SMV. SPIN.
CPNTools. Tlpumenenne Bepuduratopa SMV mns anammsza koppektHoctd [TJIK-
POrPaMM.

Bepudukanus LTL-cBoiictB mporpamm ITJIK.

AHanu3 KOHTp-pUMepoB Npu Bepuduxaruu nporpamm [TJIK.

Teopust Bepudukarmu moaeneit nporpamm. Model checking.
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2. Ilepeyenb KOMNETEHIHIA, ITANbI UX (POPMUPOBAHHUS, ONIHCAHME NIOKA3aTeNel U
KpHUTEepHeB OLCHHBAHHUA KOMIIETEHIMI HA Pa3JIMYHbIX dTanax ux ¢popmuposanus,
ONMCaHUe IIKAJIbI OCHUBAHNUSA

2.1. lllkaya oueHuBaHus chOPMHPOBAHHOCTH KOMIIETEHIMI U ee oNMcaHue

OnenuBanue YypoBHA CHOPMHPOBAHHOCTH KOMIICTCHIIMA B MPOIECCE OCBOCHUS
JUCIIATUTMHBI OCYIIECTBIISIETCS 110 CISAYIOIIEH TPEXYPOBHEBOH IIKaie:

Ilopozosuiii yposens - MpENonaraeT OTPaKEHNUE TEX 0XKHUIAEMbIX PE3yIbTaTOB, KOTOPbIE
OTIPENIETISAI0OT MUHUMAJIBHBIA HA0Op 3HAHWUW M (WJIM) YMEHUW M (MJIM) HaBBIKOB, IMOJYYEHHBIX
CTYJICHTOM B PE3YJIbTaTe OCBOCHUS IUCIUIUIMHEL. [[OpOroBBIi ypOBEHB SBISETCS 00s3aTEIbHBIM
YPOBHEM JIJIsl CTY/ICHTa K MOMEHTY 3aBEpIIICHUS] KM OCBOCHHS JAHHOM TUCIIUILIHHEI.

IIpoosunymutii ypogens - IpeANoNaraeT cnocoOHOCTh CTYACHTa MCIOJIb30BAaTh 3HAHUS,
YMEHUSI, HABBIKK M (WJIHM) OMBIT JACATEIBHOCTH, MOJYYCHHBIC MPU OCBOCHHU TUCIMILIMHBI, JUIS
pemienus nmpodeccnoHanbHbIX 3a1a4. [IpoaBUHYTHIN YPOBEHH MPEBOCXOANT MTOPOTOBLIA YPOBEHB
10 HECKOJIbKUM CYIIIECTBCHHBIM MTPU3HAKAM.

Buicokuii  yposens - ipeAnonaraeT crnocoOHOCTh CTYAEHTa HCIOJIb30BATh IOTCHIUAI
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HABBIKOB U (WJIM) OMBITA JEATCILHOCTH, MOJYYCHHBIX TPU
OCBOCHUW JHCIUIUIMHBI, JJIS TBOPYECKOIO peIIeHUs NPO(YEeCCHOHATBHBIX 3a71ad |
CaMOCTOSITEIILHOTO TIOMCKA HOBBIX MOJXOJOB B HMX pPEIICHUH IyTeM KOMOMHUPOBaHHS U
WCIIOJIb30BAaHUsI HM3BECTHBIX CIIOCOOOB PEMICHUS MPUMEHUTEIIEHO K KOHKPETHBIM YCIIOBHSIM.
Bbicokuii ypoBeHb IPEBOCXOAMUT TIOPOTOBBIN YPOBEHB IO BCEM CYIIECTBEHHBIM IIPU3HAKAM.
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2.2. Illepeyenb KOMIETEHIHUI, 3TaNbI UX (JopMHUPOBaAHMS, ONTUCAHNE NOKA3aTeJIeil U KpUTepHeB OLIEHUBAHUSA KOMIIETEHIUI HA Pa3IMYHbIX
Tanax ux (popMmupoBaHus

Jdranbl Ilkana u KpUTEPUM OLEHMBAHUS KOMIIETEHIUIA
Kon ®opma $hopmu- MokasaTea HA Pa3JIMYHBIX 3TANaX UX (OPMHUPOBAHUS
KOMIIe- poBaHus
KOHTPOJIf OlLlCHUBAHUS =
TEeHUHH (Ne Temb1 IHoporosbIiii . N
IIpoaBUHYTHIH YPOBEHD Bbicokuii ypoBeHb
(pa3nesa) YPOBEHb
IIpodeccnonanbHbIe KOMIIETEHIIUH
3HaTh: 3HaThb: 3HaTh: 3HaTh:
— TPUHLMIBI pa0OTHI |— TMPUHIUIBI PaOOTHI |— HPUHLHUIIBI paboThl |— MPUHIUIIBI paboThI
MPOrpaMMHUPyEMBbI MpOrpaMMHUpPyEMBbl IPOTrPaMMUPYEMBIX MIPOTrPaMMHUPYEMBIX
X JIOTUYECKHUX X JIOTUYECKUX JIOTUYECKUX JIOTUYECKUX KOHTPOJLJIEPOB;
KOHTPOJLJIEPOB; KOHTPOJUJIEPOB; KOHTPOJUIEPOB; — YCTPOWCTBO M KIIKOYEBBIE
—  YCTpOWCTBO U |— YCTpOHCTBO U |— YCTPOHCTBO u MOHATHUSA
NHauBHTyab- KJIKOYEBbBIE KJIFOUEBbBIC KJIIOUEBBIC  TOHSATHUSA MIPOTrPaMMHUPYEMBIX
HOE 3aJ]aHue. MOHATHUS MOHATUSA IPOrpaMMUPYEMbIX JIOTUYECKUX KOHTPOJIJIEPOB;
3auer. MIPOTpaMMHUPyEMBI MIPOrpaMMHUPyEMBbl JIOTUYECKUX — CTaHJapTHBIE SI3BIKU
X JIOTUYECKHUX X JIOTUYECKHUX KOHTPOJIJIEPOB; MIpOrpaMMHUpPOBaHUS
KOHTPOJIJIEPOB,; KOHTPOJIJIEPOB,; — CTaHJApTHBIE  SI3BIKU JIOTUYECKUX KOHTPOJIJIEPOB;
K-2 1.16 |~ CTammapTHbie — CTaHJapTHBIE NpOrpaMMHUPOBaHUsl |— COBPEMEHHBIE METO/IbI
SI3BIKU SI3BIKU JIOTUYECKUX cnenuduKanuu,
MIpOrpaMMHUpPOBaHU MpOrpaMMHUpPOBaHU KOHTPOJIJIEPOB; MOCTPOEHUSI U aHaIM3a
o JIOTUYECKHUX s JIOTUYECKHUX |— COBPEMEHHBIE METOIbI KOPPEKTHOCTH  TIPOrpaMm
KOHTpPOJIJIEPOB; KOHTPOJLJIEPOB; cnenuguKanuy, JIOTUYECKUX KOHTPOJIJIEPOB.
— COBPEMECHHBIE — COBpPEMEHHBIC TOCTPOCHUS U aHATU3a | YMeTh:
METOJbI METOIbI KOPPEKTHOCTH — paborath Co cpenon
cnenudukanuu, crienudukanuu, MIporpaMm JIOTHYECCKUX pa3paboTKu nmporpamMm
MOCTPOEHUS u MOCTPOEHUS u KOHTPOJLIEPOB. JIOTUYECKUX KOHTPOJUICPOB
aHanu3a aHajam3a Ymers: (Ha TpuMepe TOMyJsPHOI
KOPPEKTHOCTH KOPPEKTHOCTH — paboTath co cpenoi cpenbl CoDeSys);
MporpamMm mporpamm pa3paboTKu MpOrpaMm (— pa3pabdaTbiBaTh MPOTPAMMBI

JOTHUYCCKUX

st IPOTPaMMHUPYEMBIX




JIOTHYECKUX
KOHTPOJUIEPOB.

YMeTh:

paboTaTh co
cpenoit
pa3paboTku
porpaMm
JIOTMYECKHUX
KOHTpPOJJIEPOB (Ha
npuMepe
MOIYJISAPHON
cpenbt CoDeSys);
pa3pabaThIiBaTh
IporpamMMbl IS
MIPOrPaMMHUPYEMBI
X JIOTHYECKUX
KOHTPOJJIEPOB €
MpUMEHEHHEM
pa3IUYHbIX
MOJIX0JI0B K
IPOrpaMMUPOBaHU
10 c
UCTOJIb30BaHUEM
CTaHJAPTHBIX
si361K0B [TJIK;
MIPOBOTUTH
TECTUPOBaHUE
nporpamm I1JIK;
MIPUMEHSITh
WHCTPYMEHTAILHBI
e CpeacTBa
BepUpUKALUU IS
aHajmn3a

JIOTMUYECKUX
KOHTPOJUIEPOB.

YMmeTh:

paboratb co
cpenoit
pa3paboTKu
porpamMm
JIOTUYECKHUX
KOHTpPOJIEpOB (Ha
npuMepe
MONYJISIPHOMN
cpenst CoDeSys);
pa3pabaTbiBaTh
IPOrpaMMbl ISt
POrPaMMHUPYEMBI
X JIOTUYECKUX
KOHTPOJJIEPOB €
IPUMEHEHUEM
Pas3INYHbIX
MOJIXO/IOB K
IpOrpaMMHUPOBAHU
10 c
HCII0JIb30BaHNEM
CTaH/IapPTHBIX
s361K0B T1JIK;
IIPOBOAUTH
TECTUPOBAaHUE
nporpamm I1JIK;
MPUMEHSITh
MHCTPYMEHTAJIbHBI
e CpelCcTBa
BepUpUKALUU IS
aHaym3a

KOHTPOJLJIEPOB (na
IIpUMepe TOIMYISPHOU
cpenbl CoDeSys);
pa3pabarbiBaTh
IPOrpaMMBbI TUISt
MIPOTrPAMMHUPYEMBIX
JIOTHYECKHUX
KOHTPOJJIEPOB c
IpPUMEHEHHUEM
Pa3IUYHBIX IOJX0JIOB
K IPOrpaMMHUPOBAHUIO
c HCIIO0JIb30BaHUEM
CTaH/IApPTHBIX SI3BIKOB
TJIK;

IPOBOJUTH
TECTUPOBAHUE
nporpamm [1JIK;
MIPUMCHSIT
UHCTPYMEHTAJIbHBIC
CpeacTBa
BepudUKaLUU
aHaJn3a
KOPPEKTHOCTH
nporpamm I1JIK.
IPOBO/IUTH
MMUTAIMOHHOE
MOJIETTUPOBaHHUE
cpenbl M OOBEKTOB
ynpasnenus [IK;
TTPOBOIUTH
crerupuKaIuio
TpeOOBaHMIT U CBOWCTB

JJIA

JIOTUYCCKUX KOHTPOJIIICPOB
C IPUMCHCHUECM PaA3JINYHBIX

IIOXOI0B K
IIPOrpaMMHUPOBAHUIO c
HCIIOJIb30BAHNEM
cTaHAapTHBIX s3bIKOB IJIK;

— IPOBOIUTH  TECTHUPOBAHHE
nporpamm I1JIK;

— IPUMEHATH
MHCTPYMEHTAJIbHBIE
cpezacTBa BepupUKALMM IS
aHanM3a KOPPEKTHOCTH
nporpamm I[JIK.

— TPOBOAUTH HMHUTAUMOHHOE
MOJEIUPOBAHUE Cpelabl U
00BEKTOB yIIpaBIICHUS
IJIK;

— TMPOBOAUTH CHEIUDUKAIUIO
TpeOOBaHUN U  CBOICTB
[IpOrpaMm IJIK Ha
CIIELIMAJIBHBIX SI3bIKAX.

—  CTpOWTH KOHEYHBIE
COTIJIaCOBaHHBIE MOJENIU
nporpamm ITJIK.

BiiajgeTs HaBBIKAMU:

— Pa3pabotku HaJIEKHBIX
[porpamMm JIOTUYECKUX
KOHTPOJLICPOB Ha
craHgapTHbIxX s3bikax [JIK.

— IIpoBepku KOPPEKTHOCTH
[porpamMm JIOTUYECKUX
KOHTPOJUIEPOB
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KOPPEKTHOCTH
nporpamm I1JIK.

— IPOBOJHTH
MMUTALIMOHHOE
MOJEIIMPOBAHUE
Cpensl U 00BEKTOB
ynpasnenus [1JIK;

— TMPOBOJUTH
cnenuduKaIuto
TpeOOBaHMIT u
CBOMCTB IPOTrpaMMm
TJIK Ha
CHeLHaJIbHBIX
SI3bIKAX.

— CTPOUTh KOHEUYHBIE
COTJIAaCOBAHHBIE
MOJENIM MPOrpaMm
TUIK.

BiiaieTh HaABbIKAMH:

— Pazpaborku
HaJEXHBIX
pOrpaMm
JIOTHYECKUX
KOHTPOJLIEPOB
CTaHAAPTHBIX
si3pikax [1JIK.

— IIpoBepku
KOPPEKTHOCTH
IporpaMmm
JOTHYECKUX
KOHTPOJIIEPOB

Ha

KOPPEKTHOCTH
nporpamm I1TJIK.

— IHPOBOJUTH

MMUTALUOHHOE
MOJIeJTUPOBAHUE
cpenbl U 0OOBEKTOB
ynpasinenus [JIK;

— INPOBOAMTH

crienuuKaIuto
TpeboBaHMit u
CBOICTB Mporpamm
ITJIK Ha
CIIEIHAIbHBIX
SI3BIKAX.

— CTPOHUTH KOHCUHBLIC

COT1IaCOBAaHHBIC
MOJIEJIU MPOrpaMm
TJIK.

Bnaners HaBbIKaAMM:

— Pazpabotku
HaJIEKHBIX
IporpaMm
JIOTHYECKHX
KOHTPOJIIEPOB
CTaHJIaPTHBIX
si3bikax TJIK.

— IIposepku
KOPPEKTHOCTH
IporpaMm
JIOTUYECKHUX
KOHTPOJIJIEPOB

Ha

nporpamm [IJIK Ha
CHEIUATBHBIX SA3bIKaX.

— CTPOHUTH KOHCYHBIC
COrjiaCoBaHHBIC
MOACIN nmporpamm
TUIK.

Baagers HaBbIKaMu:

— Paspabotku Hag&KHBIX
IpOrpamMM JIOTHYECKHUX
KOHTPOJIJIEPOB Ha
CTaHJAPTHBIX  SI3BIKAX
TJIK.

— IIposepku
KOPPEKTHOCTH
IporpamMMm JIOTHYECKHUX
KOHTPOJIJIEPOB
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IK-3

NuauBunyans-
HOE 3aJaHue.
3auer.

1-16

3HaTh:

- KJIACCHUYECKHE U
COBPEMEHHBIE

AT OPUTMBI
KOMITBIOTEPHOM
MAaTE€MAaTHKH 10 YaCTH
MOJICIUPOBAHUS U
aHaIn3a mporpaMm
TUIK.

Ymers:

- pa3pabaThiBaTh U
aHAJIU3UPOBATH HOBBIE
aJIrOPUTMBI
KOMIIbIOTEPHOU
MAaTEeMAaTHUKH YacTH
MOJEIIUPOBAHUS U
aHaiIu3a IporpaMm
TUIK.

Baagern.

- IpUEMaMH U
MeTOoAaMHu
MaTeMaTUYECKOU
TEOPUH, JIeKAILECH B
OCHOBE HaIpaBJICHUS
pa3paboTKu
aIrOPUTMOB
KOMITbIOTEPHOH
MAaTEeMAaTHUKH 110 YaCTH
MOJEIUPOBAHUS U
aHaiIu3a mporpaMm
TJIK.

- 0a30BBIMH HaBBIKAMH
Hay4HO-
HCCIIEA0BATEIBCKON
paboThI B 001acTH
MaTeMaTUYECKON

3HaTh:

- KJIACCUYECKHE U
COBpPEMEHHbBIE
aJITOPUTMBI
KOMIIBIOTEPHOU
MaTE€MaTHKH [0 YaCTH
MOJCIIUPOBAHUS U
aHaju3a MporpamMm
TJIK.

Ymersb:

- pa3pabaThiBaTh U
aHAJIU3UPOBATh HOBBIE
aJTOPUTMBI
KOMITBIOTEPHOM
MaTeMaTUKH YacTH
MOJEIIUPOBAHUS U
aHajau3a MporpamMmm
IJIK.

Baanern:

- IpUeMaMu 1
METOaMH
MaTeMaTUYECKOU
TEOpUH, JIeKAIEH B
OCHOBE HAIPABJICHUS
pa3paboTKu
aJTOpPUTMOB
KOMITbIOTEPHOU
MaTeMaTHUKH 110 YaCTH
MOJEIIUPOBAHUS U
aHaju3a MmporpamMm
TJIK.

- 0a30BBIMH HAaBBIKAMH
Hay4HO-
HCCIIEA0BATEIBCKON
paboTHI B 00MacTH
MaTeMaTH4YeCcKOi

3HaTh:

- KJIAaCCUYECKHE U
COBPEMEHHBIE aJITOPUTMBI
KOMITBIOTEPHOM
MaTeMaTHKH 110 YaCTH
MOJICJINPOBaHMA U aHAIIN3a
nporpamm ITJIK.

Ymern:

- pa3pabaThIBaTh U
aHAJIM3UPOBATH HOBBIE
AJITOPUTMBI KOMITBIOTEPHOMI
MaTEeMaTHKH YacTH
MOJICJINPOBAHMSA U aHAIIN3A
nporpamm [TJIK.
Baanern:

- IpUeMaMH ¥ METOJaMu
MAaTEeMaTHUYECKOH TEOpUH,
JeXalle B OCHOBE
HarpaBleHUs pa3paboTKu
ITOPUTMOB KOMITbIOTEPHON
MaTeMaTHKH I10 YacTH
MOJIETMPOBAHUA U aHAJIN3a
nporpamm I[TJIK.

- 0a30BBIMU HaBBIKAMH
Hay4YHO-HCCJIE10BATEIBCKON
paboTsl B 00actu
MaTeMaTHYECKOH TEOPUH
pa3paboOTKH 1 aHAJIN3a
ITOPUTMOB IO YaCTH
MOJIETTUPOBAHUS U aHAIIN3a
nporpamm ITJIK.

3HaTh:

- KJIACCU4ECKUE U COBPEMEHHBIE
JITOPUTMBI KOMITBIOTEPHOI
MaTEeMaTHKH 10 YacTH
MOJIETTMPOBAaHMS U aHATTN3a
nporpamm TTJIK.

YMmerb:

- pa3pabaThiBaTh U
aHAJIM3UPOBATH HOBBIE AJITOPUTMEI
KOMITBIOTEPHOM MaTeMaTHKU
YacTH MOJIETUPOBAHUA U aHAIN3a
nporpamm IIK.

Baagern:

- IpHeMaMH1 U METOIaMHU
MaTEeMaTUYECKON TEOPUH,
JIeKalled B OCHOBE HAIPaBIICHUS
pa3paboTKH aNropuTMOB
KOMITBIOTEPHON MaTEMATUKU 110
JaCTH MOJEJIMPOBAHMA U aHAIIN3A
nporpamm IJIK.

- 0a30BBIMU HABBIKAMH HAY4HO-
HCCIIEIOBATENbCKOM PaboThI B
00acTi MaTeMaTHYECKON TEOPUH
pa3paboTKH U aHAJIN3a
AITOPUTMOB TIO YacTH
MOJICJINPOBAHMS M aHAIU3a
nporpamm IJIK.
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TEOpHUH pa3pabOTKU U | TEOPUH Pa3pabOTKH U
aHaM3a aJTOPUTMOB IO | aHAJIN3a AITOPUTMOB TI0
JaCTH MOJICIIUPOBAHMS | YACTH MOJICTHPOBAHUS
W aHaM3a nporpamMm U aHaJIM3a IporpaMm
TUIK. IJIK.
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3. MeToauyecKkue peKOMeHIalMU MPENoIaBaTe/II0 M0 Mpoleaype OlleHUBAHNUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

¢dopMupoBaHus KOMIIETEHUIM I

[enpro mpornienypsl OLICHUBAHUS SIBIISICTCS ONMPE/IEICHUE CTCTICHH OBJIAJICHHS CTYACHTOM
OXXKUJACMBIMU pE3yJabTaTaMH OOY4YCHHs (3HAHHSIMH, YMCHHSIMH, HaBBIKAMU U (WJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouienypa oleHMBaHHS CTEIICHW OBJAJCHUS CTYICHTOM OXHIACMBIMHU PE3yJIbTaTaMU
00yYeHUS OCYIIECTBIISETCS C IIOMOIIBI0 METOIMUECKUX MAaTepPUasIOB, MPEACTABICHHBIX B pa3zciie
«TuroBbie KOHTPOJIBHBIE 33/IaHUsI WJIM MHBIE MAaTepUaIbl, HEOOXOIUMBIC Il OLICHKH 3HAHUHU,
YMEHUM, HAaBBIKOB M (WJIM) OIBITA JNEATEIBHOCTH, XapaKTePU3YIOIIHUX ATanbl (opMUpOBaHUS
KOMIICTCHITHY

3.1 KpnTepml OLCHUBAHHUA CTCNICHU OBJIAACHUA SHAHUAMU, YMCHUAMHU, HABbIKAMU U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTeHInii

[ToporoBsrit ypoBeHb (00ITHE XapaKTEPUCTUKH ):

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

3HaHUE OCHOBHOM TEPMUHOJOTHMM MJAHHOW OOJIACTM 3HAHHWM, CTUIMCTHYECKU
IpaMOTHOE, JIOTUYECKM TMPaBWJIBHOE U3JIOKEHHE OTBETa Ha BOIPOCHl 0e3
CYIIIECTBEHHBIX OIIHNOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUIUIMHBI, YMEHHE €r0 UCIO0JIb30BaTh B PEILICHUU
CTaHJApTHBIX (TUIIOBBIX) 3aj1ay;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbl TACHUILINHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JUCLIUILINHBL,

3HaHUe 0a30BBIX TEOPUH, KOHIETIINI 1 HAIPaBJICHUH 110 N3y4aeMOi TUCIHUILIIHE;
camMocCTosITeNIbHAsE paboTa HAa NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHUSIX,
MEPUOJNYECKOE yYacTUe B TPYMIOBBIX OOCYXIEHMSX, NOCTaTOUHBI ypOBEHb
KYJIbTYPBI UCIIOJIHEHHUS 3aJaHUM.

[IpoaBuHyTHIN ypoBeHb (00IIHME XapaKTEPUCTHKN):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JAUCHUIIIINHBI,

UCTOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oOnacTH  3HAHMI,
CTWJINCTUYECKH TI'PAaMOTHOE, JIOTMYECKHM IIPaBUIBHOE H3JI0KEHHUE OTBETa Ha
BOIIPOCHI, YMCHHE J1€J1aTh BbIBO/JIbI;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHE €70 MCIOIb30BaTh B PEILICHUU
y4eOHBIX M MPO(eCCHOHANIBHBIX 3a]1a4;

CIIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIOXHBIE 3a7auu (MpoOieMbl) B paMKax
paboueit mporpaMMbl TUCIUIUIUHBL;

YCBOEHHME OCHOBHOM U JTOTIOJIHUTEIBHOM JIUTEPaTyphl, pPEKOMEHIOBAaHHOM pabouei
IIPOrpaMMOM TUCHUIUIVHBI;

YMCHHUEC OPUCHTHUPOBATLCA B 0a30BBIX TCOPHAX, KOHOCTINUAX W HAIIPABJIICHUAX I10
szqaeMofI JAUCHUIINIMHE U faBaTb UM CPABHUTCIIBHYIO OLICHKY,

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYMIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHDb KYJIbTYPbl UCTIOJTHEHUS 3a/1aHUM.

Bricokuii ypoBeHb (0011He XapaKTePUCTHKH):

CHUCTEeMATH3MpPOBaHHBIC, TJIYOOKHE U TMIOJHBIE 3HAHUS [0 BCEM pasjaeiiaMm
JAUCHUIIIINHBI,

TOYHOE UCTOIb30BaHUE TEPMHUHOJIOTHH JAHHON OONACTH 3HAHWUN, CTUIUCTHYECKU
IrpaMOTHOE, JIOTHYECKHA MPABUIHHOE H3II0KEHHE OTBETa HAa BOIPOCH], YMEHUE
JieJaTh 000OCHOBAHHBIC BHIBOJIBI,



e (Oe3ympeyHOe BIAJCHHE WHCTPYMEHTapuUeM JUCIHIUIMHBI, YMEHHE €ro
MCIOJIb30BaTh B MOCTAHOBKE U PEUICHUH HAYYHBIX U MTPO(EeCCHOHATBHBIX 3a7a4;

® CIIOCOOHOCTH CAMOCTOSITETTFHO ¥ TBOPUECKHU PelIaTh CIOKHBIC 3a1a4u (ITPOOJIEMBI)
B paMKax pabodeil mporpaMMbl TUCIUTUIIHHEI;

® T[IOJIHOE M TJIYyOOKOE YCBOEGHHWE OCHOBHOM M JOMOJHUTEIBHOW JIHMTEPaTyphl,
PEKOMEHI0BaHHOM paboyei MporpaMMoil TUCIUIUIIMHEI;

® YMEHHE OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHILICTIIHIX U HAITPABICHUSX 110
M3y4aeMoil JUCIUIUIMHE U J1aBaTh UM KPUTHYECKYIO OIICHKY;

® aKTHBHAas CaMOCTOATEIbHAs paboTa Ha MPAKTUYECKHUX U JIa0OPATOPHBIX 3aHATHUSX,
TBOPUYECKOE YYacTHE B TPYIIOBBIX OOCYKICHHSIX, BHICOKUNA YPOBEHb KYJIbTYPbI
WCIOJIHEHUS 3aJaHUI.

3.2 Onucanune mpoueaypbl BbICTABJICHUSA OLEHKH

B 3aBucumocTH OT YpOBHSI COPMHPOBAHHOCTH KaXKJOW KOMIIETEHIIMU MO OKOHYAHHUU
OCBOCHMS AUCLUIUINHBI CTYIEHTY BBICTABIIAETCS OLICHKA. JJIsl AMCLIUIUINH, U3y4aeMbIX B TEUEHHE
HECKOJIbKUX CEMECTPOB, OLIEHKA MOYKET BBICTABIISITHCSI HE TOJIBKO 10 OKOHYaHUH €€ OCBOEHUS], HO
U B IIPOMEKYTOUHBIX ceMecTpax. Bua olleHKH («OTIMYHO», «XOPOIIOY», «yIOBIECTBOPUTEIBHOY,
«HEYAOBJIETBOPUTEIIbHOY», <«3aYTEHO», «HE3aYTEHO») oOlpenaesnsercss pabodeld mnporpammon
JUCLHUIUIMHBL B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHka «OTJIIMYHO» BBICTABJIAETCA CTYAEHTY, Yy KOTOPOro KaKJIas KOMIIETEHIIUS
(MOJMHOCTBIO MM YAaCTUYHO (GopMHpyeMasi JaHHOH AMCIUILTMHON) c(OPMHPOBAHA HA BBHICOKOM
YpOBHE.

OrmeHka «XOpOILO» BBICTABISETCA CTYIEHTY, y KOTOPOro KakJIas KOMIIETEHIIHS
(TTIOJTHOCTBIO WIJIM YaCTUYHO (pOpMHUpYyeMasi JaHHOW JUCHUIUIMHON) COPMHUPOBAHA HE HIXKE, YEM
Ha MPOJIBUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCS CTYINEHTY, y KOTOPOrO KaxKJas
KOMIIETEHIHS (ITOJTHOCTHIO WIIM YaCTUYHO (popMUpyeMast JaHHON JUCHUINIMHON) C(hOpMHUpOBaHa
HE HIKE, YeM Ha IIOPOrOBOM YpPOBHE.

O1eHKa «HEyIOBIIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, Y KOTOPOro XOTs Obl O/HA
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasl TaHHOW ITHUCHUIUIMHON) copMupoBaHa
HWXKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3aueT» BBICTaBISIETCS CTYJIEHTY, Y KOTOPOTO KaX/as KOMIETEHIHS (ITOJIHOCThIO
WX YaCTUYHO (opMHUpyeMas JaHHOM TUCIUIITMHOIN ) chopMupoBaHa HE HUXKE, YEM Ha IOPOTOBOM
YpOBHE.

O1eHKa «HEe3a4TeHO» BBICTABISAETCS CTYACHTY, Y KOTOPOTO XOTs Obl OJTHA KOMIIETEHIIHS
(TTOTHOCTBIO WM YAaCTUYHO popMuUpyeMasi JaHHOW AMCIUIUIMHON) chOpMUpOBaHA HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.
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IIpunioxenne Ne2 k paGoueii mporpaMme AU CUHUILIMHBI
«CemaHTHKa, crieupuKanys U BepupUKaLys IporpamMmm»

MeToauuyecKkue YKazaHnus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

[Tporpammupyemsiii jorudeckuii kKoHTposuiep (ITJIK) — 310 mporpaMMHO ympaBisieMblit
JUCKPETHBIN aBTOMAT, UMEIOLUI HEKOTOPOE MHOKECTBO BXOJI0B, IIOJKIIOYEHHBIX TOCPEACTBOM
JATYUKOB K OOBEKTY YIPABJICHUS, 1 MHOKECTBO BBIXOJOB, MOAKIIOYEHHBIX K UCIIOJIHUTEIHHBIM
ycrpoiictBam. IIJIK KOHTponmupyeT cOCTOSHHS BXOZOB U BBIPA0ATHIBACT OIPEICICHHBIC
MIOCJIEIOBATEIbHOCTH IPOTPAMMHO 3aJaHHBIX JIEUCTBUH, OTPAKAIOIIMNXCS B U3BMEHEHUH BBIXOJIOB.

[UIK mnpennazHaueH i pabOThl B PEXKHUME PEATbHOTO BpPEMEHH B YCIOBHSX
npomelnuieHHO# cpenbl. [TJIK umerot mmpokoe pacnpoctpanenue. OHM 3a€HCTBOBAHbI HAUMHAS
Cc OBITOBBIX TPUOOPOB M 3aKaHUMBAs CIIOKHBIMU CHCTeMaMH (IpOIleCCaMH) YIpaBJICHUS
MPOMBINUICHHBIMU 00bekTamu. JIro6oe yCTpoHCTBO, CIOCOOHOE aBTOMATHYECKH BBIOJHATH
HEKOTOpBIE OIllepalii, HMMEET B CBOEM COCTaBE YIPABISAIOLIUN KOHTPOJUIEp — MOJIYJIb,
o0ecrneunBaroIInii JOTUKY paboThl yCTPOMCTBA.

3amaueld mpukiagHoro mnporpammupoBanus [IJIK sBasercs peanuzainusi aiaropurma
YIOpPaBJICHUS] KOHKPETHBIM ycTpoicTBOM. Ilpu »sTtom Kk ympasistonmum nporpammam [JIK,
peaIn3yIOLUM JOTHKY IPOLECCOB, MPEABSBISAIOTCA CTPOrue TpeOoBaHMsI KOPPEKTHOM padoThI,
MOCKOJIbKY MPOrpaMMHas OLIMOKA MOKET MPUBECTH K CEPhE3HBIM HEraTUBHBIM IMOCIEACTBHUIM
(mpyuyMHEHHE Bpena 30pPOBBI0 IEpCOHANAa M3-3a HapYyILIEHUs TEXHOJIOTMYECKOro Ipoliecca,
SKOHOMHYECKUH yIepO Mo MPpUYKMHE aBapUIHOTO MPOCTOS WK Mepepacxoa ChIpbs U T. II.).

N3navaneHo [JIK npegHazHavaInCh 7151 YIIPABJIEHUS IOCJIEA0BATEIbHBIMU JIOTHYECKUMHU
MpoLeccamMu, 4TO U 00ycioBuio cioBo «Jjioruueckui» B HazBanuu [IJIK. CoBpemennsie ITJIK
MIOMHMO TIPOCTHIX JIOTUYECKUX OTIEPAIINii CIIOCOOHBI BBIITOIHATE TUPPOBYIO 00pabOTKYy CUTHAJIOB,
yIpaBieHUe MPUBOJIAMU, PETYIUPOBaHUE, PYHKIIMH ONIEPATOPCKOTO YIPABICHUS U T. 1.

Ouzngecku, TurmmaHbnid [JIK mpeacrapnser codoit 6510k, UMEIOTUI onpeAeTIeHHBIA Ha00p
BBIXOJIOB M BXOJOB, JUISl MOJKJIIOUEHUS JATYMKOB M HCIIOIHUTENbHBIX MEXaHM3MOB. Jloruka
yIpaBJIEHUS OMUCHIBAETCS IPOrPAMMHO Ha OCHOBE MUKPOKOMIIBIOTEPHOTO s1/1pa.

SA3pikn nporpammupoBanus ITJIK onpenensrorcss mexayHapoaHbM ctanaaptoM MOK
61131-3. DroT craHmapT BKJIIOYAET B ceOsi OMHMCaHWE MATH S3BIKOB nporpammupoBanus [TJIK:
SFC, IL, ST, LD u FBD.

Azpik IL (Instruction List) 10CIOBHO — CIMUCOK MHCTPYKIMA. ITO TUTTUYHBIN accemoiiep
C aKKyMYJIITOPOM U IIEPEXOJAMHU IO METKAM.

A3k ST (Structured Text) — sI3bIK BBICOKOTO YPOBHS, CHHTAKCUYECKH MTPEICTaBISIOLINI
co00i HECKOJIBKO aAaNTUPOBaHHbIH A3bIK [lackans.

S3pik peneitnbix quarpamm LD (Ladder Diagram) win peneiiHo-koHTakTHBIX cxeM (PKC)
— rpaduuecKuil s3bIK, peaTU3yOLUIMA CTPYKTYPBI JEKTPUUECKUX LIeTei.

FBD (Function Block Diagram) — rpadudeckuii si3pIk IpOrpaMMHPOBaHHUsI, THATPAMMEI
B paMKax KOTOPOTrO OY€Hb HAIIOMMHAIOT IPUHLHUIINAIBHYIOCXEMY 3JIEKTPOHHOTO YCTPOMCTBA Ha
MHUKpOCXeMax.

SFC (Sequential Function Chart) — mnocnenoBaTenbHbie (YHKIIMOHATBHBIE CXEMBI.
Huarpammbl SFC sBnsiIOTCS BBICOKOYPOBHEBBIM TpaduueckuM HHCTpyMeHTOM. ['paduueckas
muarpamma SFC cocTouT M3 mIaroB M IEPeXoJoB Mexay HuMu. Paspemenue nepexona
onpezaensierca yciaoBueM. C MIaroM CBsSI3aHbl OMpPEACIICHHbIE NeUCcTBUS. ONMUCaHUS ENCTBUM
BHIMIONHSIOTCA Ha J0O0oM si3bike MOK. Cam SFC He cOAep UT KakuxX-IHOO YIPaBISIFOIINX
komann [JIK. JleiicTBust MOTYT OBITH ONTUCaHBI U B BU7IE BIokeHHON SFC-cxeMbl. MOKHO c0371aTh
HECKOJIbKO YPOBHEHN MOAOOHBIX BIOKEHUH, HO B KOHEUHOM CUeTe ACUCTBUS HUYKHETO YPOBHS BCE
paBHO HeoOxoaumo Oyaet onucath Ha IL, ST, LD unu FBD. Lenpto npumenenus SFC sBisieTcs
pasziesieHre 3aJjauu Ha MPOCThIe 3Tanbl ¢ (POPMAIBHO OMPEISIEHHON JTOTMKON PabOThl CUCTEMBI.
SFC naet BO3MOHOCTh OBICTPOr0 MOCTPOEHHUS MPOTOTUIIA CUCTEMBI O€3 MPOrpaMMHUPOBAHUS U
MPUBSA3KU K KOHKPETHBIM aIIMapaTHbIM CPEJICTBAM.
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VYKkazaHHbIE A3bIKH MPEACTABISIOT cO00I MPOCTOM, HO TOCTATOYHO MOIIHBIM HHCTPYMEHT
s peanmzanuu 3anad [1JIK. [Ipu nporpaMMupoBaHuM OAHOW U3 CaMBIX YAOOHBIX M yIAYHBIX
KOMOWHAIMii s3biKoB siBisiercs coueranne SFC-ST-LD, mpu KOTOpoOM ymHpaBIsitOIUi KapKac
nporpamMmel  ctpoutcsi B Bune cxeM SFC, ycnoBusa nepexogoB mno maraMm SFC-cxembl
onucbiBaroTcs Ha s3bike ST, a camu SFC-maru Hanonustores LD-quarpammamu.

B cospemennbix IIJIK Hapsny ¢ OUCKPETHBIMHM ILIMPOKO HCIIOJIB3YIOTCS aHAJIOrOBBIE
BXOZbI U BeIXOAbl. B chepe npumenenus I1JIK nuckpeTHbiMH Ha3bIBalOT OMHApHBIE BXOJABI U
BBIXO/JIBI, T. €. BXOJIbl U BBIXOJIbl, 3HAUEHUSI CUTHAJIIOB Ha KOTOPBIX CLIOCOOHBI IPUHUMATh TOJIBKO
JIBA COCTOSIHUSI — JIOTUYECKOTO HYJIA U JIOTUYECKOMN €IMHULIBI.

Jarynkamu, GOPMHUPYIOIUMH BXOIHON AUCKPETHBIM CUTHAI, SBJISIFOTCS KHOIKH PYYHOTO
yIOpaBiI€HUs,, KOHLEBbIE JAaTYMKW, JaTYUKU JIBWJKEHUS, JATYUKU YPOBHS, KOHTAKTHBIE
tepMomeTpbl M T. 1. Cdepa npuMeHeHUss OMHAPHBIX BBIXOJOB TaKXe JOBOJIBHO OYEBUIHA:
AJIEKTPOMAarHUTHBIE pEJe, CHUJIOBBIE IIYCKAaTEIH, 3JIEKTPOMATHUTHBIE KIIAallaHbl, CBETOBbHIE
CUTHAJIU3ATOPBI U T. 1.

AHanoroBblii (HENpPEpBHIBHBINA) CUTHAT OTPa)KacT YPOBEHb HANpSIKEHUS WM TOKa,
COOTBETCTBYIOLMI HEKOTOPOH (U3NYECKON BEIMYMHE B KaXJbli MOMEHT BpPEMEHH. ITOT
YPOBEHb MOKET OTHOCHTHCS K JIF000M (pr3nuecKol BeMMYMHE — TeMIIepaType, AaBJICHHIO, BECY,
II0JIO’KEHUIO, CKOPOCTH, YacToTe U T. A. HecMoTps Ha HaszBaHue, aHasorosble curxansl B I1IJIK
00s13aTeNIbHO MPE0OPas3yOTCs B U(PPOBYIO, T. €. 3aBEJOMO JAUCKPETHYIO (hOPMY MTPEICTABICHHS.
Ho B rexnnueckux nokymentax I1JIK BcTpeuaeTcss IMEHHO yKa3aHHE KOJIMYECTBA JUCKPETHBIX U
AQHAJIOTOBBIX BXOJI0B U BBIXOJIOB.

B pamkax aucuumuinasl «Crnenudukanys u sepuduxanus [IJIK» ¢ nenbro caenars akieHTt
MMEHHO Ha IOCTPOEHHM JIOTMKHU YIpPaBJIE€HUs Bce 3a7ayd (OOBEKThI ymnpaBieHUs U pabdoune
npoliecchl) Noo0paHbl TaKUM 00pa3oM, 4TOOBl UX pean3alus Moryia ObITh OCYLIECTBICHA Ha
«auckpetasix» IJIK, 1. e. [UIK, nMeromux TOJIbKO AUCKPETHBIE BXObI U BHIXOBI.

BaxxHO OTMETUTB, 4TO 3a/1a4l B PaMKaxX MHIUBUAYAJIbHBIX 3alaHUH SBJIAIOTCS y4eOHBIMU
U HE OTpaXkaloT B IIOJIHOM Mepe BCEro TOro, ¢ 4eM pa3pabOoT4MK CUCTEMBI YIPABICHUSI MOXKET
BCTPETUTbCA Ha mHpakTuke. boriee Toro, Obuta clenaHa MOMBITKA BBLAEIUTH HCKIIOYUTEIHHO
obnacts kommnereHuuu nporpammucta [IJIK. PaccmoTpenHble 3ajaun He KacaloTcs BOIPOCOB
IPaMOTHOTO IPOEKTHPOBAaHUS 0€30MaCHBIX CHCTEMbl aBTOMATHYECKOTO YIpPaBJICHUs (Ha OCHOBE
[TJIK), uTo siBNsieTCs OTBETCTBEHHOM c(hepoil AeaTeIbHOCTH MOATOTOBICHHBIX CHEIMATINCTOB —
KBAJM(HULIUPOBAHHBIX HHKEHEPOB-TIPOEKTUPOBIIMKOB. Kaxkias 3agaua MOMHUMO CIIOBECHOTO
ONMCAaHUA CHa0)XeHa NPUHLMINAILHOW CXeMOM OOBEeKTa yIpaBleHHS U UHTepdericom
ynpasistomero IIJIK. Takum o0paszom, 3amada sBiseTcs CTpPOro 3ajaueil mporpaMMucTa,
BBITIOJHAETCS B YETKO OYEPUYEHHBIX paMKax TEXHUYECKOIO 3aJaHUsl U COCTOUT B pealu3aluu
ynpasistome soruku IIJIK Ha s3pikax crangapra MOK 61131-3. Ilpennonaraercs, 4to
paspaboTka ynpasisitomieid nporpammsel [TJIK MOXeT oCcyIiecTBIATECSA B pexXUME IMYIISIUN 0e3
NOJKJIIOUYEHUS] BHEIIHEro obopynoBaHus. [Ipy 3TOM OJHO M3 OCHOBHBIX TpeOOBaHMIA,
OpeIbsABISEMBIX K IpOrpaMMe, — 3TO IPOCTOTa €€ BOCHPUATHS M TIOHMMAaHUS BCEMU
CHEIUAJINCTAMH, 3aHATBIMU IIPU TOCTPOECHUM CHCTEMBl aBTOMATHYECKOIO  YIPAaBICHUS
Ha Gaze IIJIK.

[TonpoOHbIe CBelEHUS O CTPOECHUHU IMPOIPAMMHPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB U
crocobax uX MporpaMMUPOBAHUS MOTYT ObITh HaliJIEHbl B UCTOYHUKAX U3 CIIUCKA JTUTEPATYpPHI.

Cospemennnle [IJIK yHuBepcampHOro HazHaueHus, noanepkuparomue crangapr MOK
61131-3, mporpaMMHUpYIOTCS  HAa  TEPCOHAIBHBIX  KOMITBIOTEpAX € TIOMOIIBIO
CHEHUaTU3UPOBAHHBIX KOMIUIEKCOB, CPEe/Id KOTOPhIX OJHUM U3 HanOoJiee MOMYISIpHBIM SIBIISIETCS
CoDeSys, pazpaboranubiii kommanuei 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3To coBpeMeHHBIH HHCTPYMEHT st
nmporpaMmmMupoBaHusi KOHTpoJuiepoB. CoDeSys mpenocTaBisieT MporpaMMHUCTY yIOOHYIO Cpery
JUIsl IPOTPaMMHUPOBAHMSI KOHTPOJIEPOB Ha si3blkax cra”zapra MOK 61131-3. Hcnonszyemsie
pEelaKkTOpsl M OTJIAZOYHbIE CpeAcTBa 0a3upyroTcs Ha IIUPOKO M3BECTHBIX U XOpPOIIO cels
3apEKOMEHJOBABIINX  NPHUHLMIAX, 3HAKOMBIX IO  JpPYrMM  MOMNYJSIPHBIM  Cpelam
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npodeCCHOHATBLHOTO TporpaMmupoBanus (takue, kak Visual C++). IlpomsBomurenu ITJIK
0OBIYHO MOCTABJISIOT 3TOT KOMIUIEKC B Ka4eCTBE OECIIATHOTO MPUIIOKEHHS UITU Pa3MEILalOT €ro
Ha CBOMX CalTax.

[Ipenmonaraercs, 4To 3aadyd MHAWBUYaJbHBIX 33JaHUN OYAYT BBIIOJHSATHCS B CPEE
CoDeSys ne Huxe pycudumnmpoBanHord Bepcunm 2.3.9. Ilpu 3TOM HEOOXOAWMMO AaKTHUBHO
UCIIOJIb30BaTh BCTPOCHHBIE CPEACTBA BHU3yalu3allud OOBEKTOB M IPOLIECCOB YIPABICHUS.
Nudopmanus mo pabore ¢ komiuiekcoM CoDeSys V.2.3 u BCTpOCHHBIMH CpEICTBAMHU
BU3YalIM3al[Mi MOXET OBbITh HalJIeHa MO CChUIKAM B CIIMCKE JIUTEPATYPHI.

[Ipennonaraercsi, YTO JUIsl BBIMOJIHEHUS] WHAWBUIYAIBHOTO 3a7aHus OyIeT MPUMEHSThCS
MOJAX0J (TEXHOJIOTHSA) K MOCTPOSHUIO U BepU(UKALUU MPOTPaMM JIOTUYECKUX KOHTPOJLIEPOB
(IUIK) st «OUCKpEeTHBIX» 3ajad JIOTMYECKOro yrpaBieHus. B pamkax s3roro mnoaxona
cnenuduKanys MPOrpaMMHOTO TOBEAEHUS NPOBOAUTCA HA S3bIKE TEMIOPAIbHON JIOTHKHU
muHeiiHoro Bpemenu LTL. IlporpammupoBanue ocymectBisercs Ha s3bikax ST, LD, IL,
FBD/CFC u SFC no LTL-cneuudukanuu crnenuaipbHoro Buaa. AHanu3 koppektHoctd LTL-
crnenr(UKanuy MPOU3BOJUTCS C MOMOIIBIO HMPOrPAMMHOTO CPEACTBA CHMBOJIBHOW MPOBEPKHU
monenu Cadence SMV. Otot noaxoxa k nporpammupoBanuto [IJIK obecieunBaeT BO3MOKHOCTh
ananmu3a koppektHoctu IIJIK-mporpamm ¢ momompio Merona npoBepku Mmoxenu (model
checking). UM3meHenue 3HaueHUs KaXIOM NPOrpaMMHOM TEpEeMEHHON mpeiaraeTcs
omnuceiBaetcs ¢ momoibto napel LTL-popmyi. [Tepsas LTL-popmyna onuceiBaeT curyanuu, npu
KOTOPBIX MPOUCXOJUT BO3PACTAHME 3HAUYEHHUSI COOTBETCTBYIOLIEH mNepemMeHHo#, Bropas LTL-
dopMyna 3amaeT  yClIOBUS, IPUBOJAAIIME K YMEHBUICHHIO 3HAYEHUS [EPEMEHHOM.
PaccmaTtpuBaemble i cnenuduKanuu noBeAeHUs nepeMeHHbIX LTL-popmynsl sBIsStOTCS
KOHCTPYKTUBHBIMH B TOM CMBICIIE, YTO 110 HUM InpousBoautcs nocrpoenue [TJIK-nporpammel,
KOTOpasi COOTBETCTBYET TEMIIOPaJbHBIM CBOWCTBAM, BBIPAXKEHHBIM STUMHU (HOpMYJIaMu.
[TporpammupoBanue [1JIK cBogutcst k moctpoenuto LTL-cienudukanum moBeneHUsT Kaxmaon
nporpammuoil nmepemeHHo. [lo LTL-cnenudukanuu crpoutcs SMV-mozenb, KoTopas 3aTeM
IIPOBEPSIETCS] HA KOPPEKTHOCTh METOJIOM IPOBEPKH MOJEIHN C TIOMOIIbIO CPECTBA BEPUPUKALTUI
Cadence SMV.

[Ipy mocTtpoeHnH MOAENU MPOrpaMMbl BaXHO OOECIEUUTh COTJIACOBAHHOE MOBEIECHUE
IJIK-paTunkoB. [Ipennaraercs onuceiBaTh MOBEICHUE JATYMKOB C MOMOIIbIO Tpex rpynn LTL-
dbopMyJ, KOTOpbIE MpU NMPOBEPKE CIPABEUIMBOCTU MPOTPAMMHBIX CBOWCTB OyIyT OKa3bIBaTh
BJIMSIHME Ha MPOrPaMMHYIO MOJENb, MPHOIMKas ee K peaJbHoMy noBeneHuto ucxoaHoi I1JIK-
POrPaMMBI.

YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTOATEIbHOI PadoThI CTYA€HTOB 10 TUCIUTIMHE

Jlis caMOCTOSITENbHOW PabOThl OCOOEHHO PEKOMEHAYETCS HCIHOJIb30BaTh YUeOHYIO
JUTEPATypy.

Taxke g moxbopa y4yeOHOM JUTepaTypbl PEKOMEHAYETCS MCIOJb30BaTh IIUPOKUI
CTIEKTp MHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMONIMOTEYHAsT cucTeMa «YHUBepcUTeTcKas Oubnuoreka online»
(www.biblioclub.ru ) - snekTponnas OmbOmHOTEKa, oOecreunBaromas JOCTYNl K Hauboiee
BOCTpeOOBAHHBIM MaTepHaJaM-NEePBOMCTOUHUKAM, Y4YeOHOH, HAaydyHOW M XYA0KECTBEHHOMH
JTUTEPAType BEIYIINX U3IATENBCTB (*perucrparus B JIEKTPOHHONW OUOIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu pabora ¢ cucTeMoi BO3MOXKHA C JIIOOOKH TOYKM JOCTyHa B
Internet.).

2. Nndopmanmonnas cucrema "EanHoe OKHO JocTyma K oOpa3oBaTeNbHBIM pecypcam'
(http://window.edu.ru/library).

Lenbto co3manust uHpopManuoHHOW cucrtembl "ExauHoe OKkHO  gocTyma K
obpazoBarenbHbIM pecypcam" (MC "Exunoe okHO ") saBisieTcst oOecriedeHre CBOOOIHOTO I0CTyTa
K MHTErpaJIbHOMY KaTaJloTy 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K AJIEKTPOHHOM OubmoTeke
y4eO0HO-METOIMUECKUX MAaTepUaJIoB JIJIsi 001Iero u mpodecCHOHATBFHOTO 00pa30BaHuUs.
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Wudopmannonnas cucrema "EnmHOoe OKHO JocTynma K oOpa3oBaTelbHBIM pecypcam”
co3mana mo 3aka3zy depepanbHOrO areHTCTBa Mo oOpaszoBanuio B 2005-2008 rr. I'osoBHOU
pazpaboTunk 1poekra - @DexepalbHOE TOCYIAapCTBEHHOE AaBTOHOMHOE  YUpEXKJIECHHE
['ocynapcTBeHHBIN Hay4YHO-UCCIIEOBATEIbCKUNA HHCTUTYT HMH(QOPMAIIMOHHBIX TEXHOJIOTUHA U
tenekommynukanuii (PI'AY T'HUU UTT "Undopmuka") www.informika.ru.

NC "EauHoe okHO" 00BeUHSCT B €IMHOE HHPOPMAITMOHHOE MTPOCTPAHCTBO JICKTPOHHBIE
pecypchl CBOOOIHOTO IOCTYIIA [T BCEX ypOBHEH oOpazoBanust B Poccuu. Pa3aensl 3Toi cUCTEMBI:

- DnexTpoHHas OubIMoTeKa — SIBISETCS KPYIMHEUIINM B poccHuiickoMm cermenTe HTepHeTa
XpaHUIUIIEM [TOJTHOTEKCTOBBIX BEPCUN YUEOHBIX, y4eOHO-METOJMUECKUX M HAYyYHBIX MaTEpPHAJIOB
C OTKPBITBIM JocTynoM. bubmmoteka coaepxut Oonee 30 000 marepuaioB, UCTOYHHKAMHU
KOTOPBIX SIBIISIFOTCS 00JIee TPEXCOT POCCHUICKUX BY30B M JAPYIMX 00pa3oBaTENbHBIX U HAYYHBIX
yupexeHuii. OCHOBY HamoJHEHHs] OMOIMOTEKU COCTAaBISIOT JJIEKTPOHHBIE BEPCHUU Yy4eOHO-
METOJMYECKMX MAaTepUajoB, IOJAIOTOBJIECHHBIE B BYy3aX, IPOLIEAIINE PELEH3UPOBAHUE U
PEKOMEHJIOBaHHbIE K HCIOJb30BAaHUIO CcOBeTaMu (HaKyJIbTETOB, Y4€OHO-METOAMYECKUMU
KOMHUCCHSIMU M JPYTMMHU BY30BCKUMHU CTPYKTYpamH, OCYUIECTBIISIOIIMMHU KOHTPOJIb y4EOHO-
METOIUYECKON eI TENbHOCTH.

- HMuterpanbHblii  Karajmor  0Opa3oBaTENbHBIX  MHTEPHET-PECYPCOB  COAEPIKUT
MPEJICTAaBICHHbIE B CTAaHIAPTU30BaHHOW (opMe MeTaJaHHbIE BHEIIHUX PECYPCOB, a TakKke
COJICP)KUT OTHCAHUS TOJTHOTEKCTOBBIX MyOJIMKAIMI 3JIEKTPOHHON OnOimmoTeku. O0muii 00bemM
karajora npesbimiaer 56 000 meraomucanuil (u3 Hux okosno 25000 - BHemIHHE pecypcehl).
Pacmupennsiit mouck B "Karajore" ocyiiecTBisieTcs MO Ha3BaHUIO, aBTOPY, AHHOTAIIWH,
KIIFOYEBBIM CJIOBaM C BO3MOXKHOW (UIbTpalueil mo TemaTuke, MpeAMeTy, TUIy MaTrepHana,
YPOBHIO 00pa30BaHMS U AYJUTOPHUH.

- W3bpannoe. B pasnene mnpenctaBieHbl MOAOOPKH Hambojee COJEPKaTEIbHBIX U
MOJIE3HBIX, M0 MHEHHUIO pPEIaKIMH, MHTEPHET-PEeCypcoB Juisi 00miero u mpodecCHOHAILHOTO
o0OpasoBaHwUs.

- bubnmorexu By30B. Pazmen comepxuT NOAOOpKH CaWTOB BY30BCKHUX OWOIMOTEK,
AJIEKTPOHHBIX KAaTaJIOTroB OMOIMOTEK BY30B U MOJIHOTEKCTOBBIX 3JEKTPOHHBIX OMOIHUOTEK BY30B.

st camMoCTOsITENBHOTO TMo00pa JuTepaTypbl B Oubmuorexe SApl'Y pexomeHayeTcs
UCIIOJIb30BaTh!

1. Jlnunbrit  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTB
nosyueHus: on-line qoctymna K CIUCKY BBIIAHHOW B aBTOMaTU3UPOBAHHOM PEXKHME JIUTEPATYPHI,
IPOCMOTpPA ¥ KOTIMPOBAHMSI SJIEKTPOHHBIX BEPCUN U3JITaHUI COTPYAHUKOB YHUBEpcUTeTa (YueO. U
METO/. OCOOUsI, TEKCTHI JIEKUUH U T.1.) s paboTel B «JInyHOM KabUHETe» HE00X0AUMO 3aiTh
Ha caiiT Hayunoit oubnuorexu Apl'Y ¢ mro60ii Touku, uMeroien 1ocTy B Internet, B myHKT MEHIO
«DNEeKTPOHHBIN KaTallOT»; MPOUTH MPOIIETypy aBTOPU3AIINU, BIOPAB BKIAAKY «ABTOPH3AIUN», U
3arO0JIHUTD MIPEICTAaBICHHbIE MO HHPOPMAIIHH.

2. DnekTpoHHas Oubnuoreka yueOHbIX MaTepuanos SApl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coaepxkur 6Gomee 2500 mOTHBIX
TEKCTOB Y4Y€OHBIX UM y4yeOHO-METOJUYECKUX MAaTepHajJOB IO OCHOBHBIM H3Yy4aeMbIM
TUCIUIUIMHAM, W3JaHHBIX B yHHUBepcuTeTe. JlocTym B ceTH yHHMBepcuTeTa, JHOO 1O
JIOTHHY/TIapoJIIo.

3. DnekTpoHHas kapToTeka «KHUT00OeCTIeueHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHBINH (oOHA
HayyHoU Oubmuoreku Spl'Y, npenocraBnseT onepaTuBHY0 HHGOPMAIUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIMIIMH OCHOBHOM M JIOTIOJHUTENIBHON IUTEpaTypoil, a TaKkKe LUKIIa
JUCIUIUIMH U CIIeNUaNbHOCTEeH. DNeKTpoHHas kKapToTeka «KHUrooOecne4eHHOCThY AOCTYIHA B
CeTH yHUBEpcUTeTa u uepe3 JInunelii kabuHeT.
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