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Apocnasib



1. e/t 0CcBOeHMSA JUCIUILIUHBI

MucuurnvHa  «Cregudukaius U Bepudukanus [TJIK» obecrieurBaeT mprobpereHue
3HaHUM U yMeHud B cooTBercTBUM ¢ PI'OC BIIO, copeilcTByeT pacCIIMpPeHUI0 Hay4HOTO
Kpyrosopa CTyJieHTa, (OpPMUDOBaHUIO TPeACTAB/IeHHS O COBPEMEHHOM COCTOSIHUU
TeopeTHyeckol MHGMOPMATUKM U TPUOOPETEHHIO CIel[Ha/IbHBIX 3HAaHWUK U3  00JacTH
MO/leTMPOBaHUsl, TOCTPOEHUS U aHa/In3a CJIOKHBIX MH(OPMAaLIMOHHBIX YIIPABJSIOLIUX CUCTEM.

Lenbto u3yueHuss OUCLIUIUIMHBL SBJISIETCS: O3HAKOMJIEHMEe CO CTaHAApTHBIMU S3bIKaMHU
rporpaMMHpoOBaHusl  jorudeckux KoHTposuiepoB (ITVIK), coBpeMeHHBIMM MOJX0JaMU K
cnendUKaIUK, TTOCTPOEHHUIO U aHaIM3y KOppeKTHOCTH rporpamm ITJIK, nprobpeTeHrie HaBbIKOB
IOCTPOEHHUS HaZleXKHBIX IIPOrpaMM JIOTUYeCKUX KOHTPOJI/IePOB.

2. Mecto auciumuinHbl B cTpyKType OII 6akaiaBpuara

HOuctunvHa «Crietydukaiivs ¥ BepyudUKalys rMporpaMM JIOTMUeCKUX KOHTPOJIIEPOB»
OTHOCHUTCS K BapUaTHBHOM UacTH (JuCHUIUIMHA 1o Bbibopy) OIT 6akanaBpuara.

HOuctunnvHa «Crietudukauys v Bepudukarms [TJIK» Bxoaut B uk/ b1 MaTeMaTruecKux
1 eCTeCTBeHHO-HAaYUYHbIX JUCIUTUIMH (BapUaTHBHAsL YaCTb, AUCLIUTLIMHBI TI0 BLIOODPY), UUTAETCS B
7 1 8 cemectpax. OHa UmMeeT pasHOCTOPOHHUE CBA3W CO MHOTMMHU JAPYTMMU MaTeMaTUYeCKUMU U
CrielMaIbHbIMU AuCLUIIMHaMU. [1py u3yueHnu AUCLUIUIMHBI «CrieliudrKaius ¥ BepupuKalus
[TJIK» uCnonb3ylOTCS 3HAHUST OCHOB  CTPYKTYPHOTO U 00BEKTHO-OPUEHTPOBAHHOTO
MpOrpaMMHpPOBaHUs, CTaHAAPTHBIX $S3bIKOB nporpamMmMupoBanusi I1JIK, Teopuu anroputmon
(MarmmHb! ThropuHTa, IPO6IEMBI Pa3peIIiMOCTH, MPOOIEMbI CJIOKHOCTH aJITOPUTMOB) U TEOPHUU
KOHEUHbIX aBTOMAaTOB, (hOpMa/bHbBIX 513bIKOB U TPaMMaTHK.

[Tpu OCBOEHMU [UCIUIIIMHBI HEOOXOAWMBbI TaKWe JTMYHOCTHBIE XapaKTePUCTUKH, Kak:
0011jas1 00pa30BaHHOCTb, OPraHU30BaHHOCTH U TPY/10/IF00He, CaMOCTOSITeTbHOCTh, HACTOHUHUBOCTD
B IOCTW)KEHUU LIeJIn.

3. Ilnanupyemblie pe3y/JbTaTbl O00yYeHHsI MO /[JUCLHMIUIHHE, COOTHECEHHbIEé C
IJIAaHUPYeMbIMH pe3ysbTatamMu ocBoenus OIl 6akanaBpuarta

[poriecc u3yueHus: JUCLUIUIMHBI HarlpaB/ieH Ha (OpMUpOBaHUe CeAYIOIIUX 3/IEMEHTOB
KoMmrieTeHIIMM B cooTBeTcTBUM ¢ ®T'OC BO, OIT BO u mpuobpeTeHHUs C/IeAYIOIMUX 3HAHUH,
YMEHHWH, HaBbIKOB U (WU/IM) OMbITA [1eATe/IbHOCTH:

dopmupyemas Nupukarop ITepeuennb
KOMIIETeHIUsl JIOCTIDKEHHS IUIAaHUPYEMBIX Pe3y/IbTaTOB 00yueHus:
(ko u KOMIIeTeHIMH
¢opmyupoBKa) (xox u
t¢opmynpoBka)

IIpodeccuoHanbHbIe KOMIETeHLINU

3HaTh:
— COBpEeMeHHbIe MeTO/Ibl
IMK — 1.1 O6nagaet cneldUKal[uk,  TIOCTPOEHUST U
ITK-1 Criocoben 0a30BBIMU 3HAHHUSIMU, aHa/jM3a KOPPEKTHOCTH IIPOrpaMm
IIOHMMATB, 110JIy9eHHbIMU B JIOTUYeCKUX KOHTPOJIJIEPOB.
aHa/TM3UPOBaTh U obsactu Ywmersb:
COBEpIIIeHCTBOBaTb | MaTeMaTU4YeCKUX v/ — TIPOBOJUTH TECTHPOBaHUE MPOrpamMmm
JIaHHbIE WA eCTeCTBeHHbIX TUIK;
COBpPeMeHHBIX Hayk, — TIPUMEHSThb WHCTPYMeHTa/IbHbIe
Hay4HbIX NIpOrpaMMUPOBaHUs U cpefcTBa Bepu(UKaLMK [ aHaau3a
VICCJIeIOBaHUM VMH(OPMAaLOHHBIX KoppeKkTHOCTH nporpamm IVIK.
TeXHOJIOTUI Baagers HaBbIKaMM:

—  TlpoBepkd  KOpPpPeKTHOCTM  IpOrpamm
JIOTUYEeCKHUX KOHTPOJIJIEPOB.




4. O0beM, CTPYKTYpa U cojiep>KaHue AMCLUILTAHBI
OO011jas1 TPYA0€MKOCTh JUCIIUTUIMHBI COCTaB/IsieT 5 3au. efl., 180 akaf,. yac.
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Tembl (pa3penbl)
AMCLMIUIMHBI,
HX CO/lep)KaHue

CemecTp

Bupb! yueOHbIX 3aHATHH,
BKJIIOYasi CAMOCTOSITe/IbHYIO
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SA3bIK crielpuKaLyu. NupauBuayanbHoe
1. |TemriopasbHbIe TIOTUKH. 7| 2 4 1 |3amaHue.
3auer.
Crietiukariys T p—.
5 [MOBeJEHUAPOTPAMMHBIX | - | 4|1 1 |sazanue.
nepemenHsbix TTJIK. LTL-
3auer.
cneuydUKaLusi.
[TocTpoenue ST- NupvuBuayansHOe
3. |mporpamm IVIKmo LTL- | 7 | 2 4 |1 1 |3apaHue.
crelUKaL1u. 3auer.
IToctpoenne CFC- VuauBuayanbHoe
4. |nporpamm IVIKno LTL- | 7 | 2 4 |1 1 |3apaHue.
crierUKaL1K. 3auer.
ITocTpoenne LD- NupuBrayanbHOe
5. |mporpamm [IJIK o LTL- | 7 | 2 4 11 1 |3apaHue.
cnetydyKalum. 3auer.
ITocTpoenwue IL- NupvBunyansHoe
6. |(mporpamm [VIKno LTL- | 7 | 2 4 |1 1 |3apaHue.
crnelyKalyu. 3auer.
[Toctpoenne SFC- NupuBrayanbHOe
7. |mporpamm IVIKmo LTL- | 7 | 2 4 |1 1 |3apmaHue.
crierUKaL1H. 3auer.
NmuralinoHHoe
NupuBrayanbHOE
g. [VIOAC/MPOBAHUE 1 7 | 4 8 | 1 3,7 |3aganne.
TeCTHPOBaHHe MporpaMmm 3auer.
TJIK.
Bcero 3a 7 cemecTp 18 36 | 7 10,7 |3auer
ITocTpoeHrie KOHEUHBIX NupuBrayanbHOe
1. |mopeneii nporpamm IVIK | 8 2 6 |3amaHme.
no LTL-crieruduikaiiyi JK3aMeH.
JuckpeTtHoe VuauBuayanbHoe
2. |MopenupoBaHue paboThI 8 2 6 [3amaHue.
TaliMepoB JK3aMeH.




MogenvipoBaHue NupvBuayansHoe
COTJIaCOBaHHOTO 8 2 6 |3amaHue.
TOBe/IeHUsI JaTYMKOB JK3aMeH.
Crierjudukaliyisi CBONCTB WNupvBuayansHoe
Mozeneii nporpamm [TJIK | 8 4 6 |3agmaHme.
JK3aMeH.
NHcTpyMeHTanbHbIe
cpeJcTBa Bepu(UKaLuu
nporpamm ITJIK. Cadence VI HAMBILY /1L HOE
SMV. SPIN. CPNTools. PAMBEAY
8 4 6 |3amaHue.
[Ipumenenue JK3AMEH.
BepudukaTopa SMV st
aHar3a KOPpeKTHOCTH
ITJIK-nnporpamMm
Bepudukauus LTL- NupuBrgyansHOe
cBoiicTB mporpamm [TJIK | 8 4 6 |[3amaHuMe.
JK3aMeH.
AHanus KOHTpP-NIPUMepPOB NupvBunyansHoe
1pyu BepuyrKaLyn 8 2 6 |3amaHme.
riporpamm ITJIK JK3aMeH.
Teopust BepuduKaLu VuauBuayanbHoe
8. |mMopeneit mporpamm. 8 4 6 [3azaHue.
Model checking OK3aMeH.
Bcero 3a 8 cemectp 24 48 |Jk3ameH
Bcero 18 60 | 7 58,7
5. O0Opa3oBare/ibHbIe  TeXHOJIOTMH,  HCIO/Ib3yeMble TPH  OCYIeCTB/I€HUH

o0pa3oBaTe/ILHOTO MPOLecca Mo AUCHHUIIIHHE

AkajeMuuecKkas JeKnusa (WK jekuys obiero Kypca) — rocsiefioBaTebHOe U3/10)KeHue
Marepuasa, OCyI[eCTB/sieMOoe PerMYIIieCTBEHHO B BH/le MOHOJIOTa TiperioziaBaresisi. TpeboBaHust
K aKa/leMUUeCKOU JIeKI[M1: COBPEMeHHbII HayuHbIl ypPOBeHb U HacChlllleHHasi ”HPOPMATHBHOCTB,
ybenuTenbHas apryMeHTanys, I0CTYITHas ¥ IOHATHAsE peub, UeTKast CTPYKTYpa U JIOTHKa, Halm4yue
SIPKMX TIPUMEPOB, HayUHbIX /]0Ka3aTebCTB, 000CHOBaHMUH, (DaKTOB.

BBojHas jeKius — /laeT IepBoe IIeJIOCTHOe TPeZCTaB/ieHne O AWCHUTUIMHe (WTH ee
pa3ziene) U OpPUEHTHPYeT CTyj/leHTa B CUCTeMe H3yueHusl JaHHOW AUCUUIUIUHBL. CTy[eHTbI
3HAaKOMSITCS C HasHaueHWeM M 3afladyaMu Kypca, ero POJIbI0 U MeCTOM B CHCTeMe Y4eOHBIX
JUCLIMTUIMH U B CHCTeMe TIOATOTOBKU crieljanucta. [laeTcsi KpaTkKuii 00630p Kypca, UCTOpHs
Pa3BUTHSI HAYKH U MPAKTHKH, JOCTYDKEHUs B 3TOM cepe, IMeHa U3BeCTHBIX YUeHbBIX, U3/1araroTcst
repCcrieKTUBHbIE HaTlpaB/ieHust ucciieloBaHuid. Ha 9Toii IeKLIMK BbICKa3bIBalOTCS METOAUYECKHe U
OpraHM3alMoHHble 0COOeHHOCTH paboThl B paMKax Kypca, a TakKe [aeTcs aHalu3
pekoMeH/lyeMoil yueOHO-MeTOIuUeCKO TIUTepaTyphbl.

CemuHap (cemMuHapckoe 3aHsaTHe) — ¢dopMa 3aHATHS, Ha KOTODOM TIPOMCXOZAUT
obcyX/leHre CTyJeHTaMH I10[, PYKOBOJCTBOM IIperiofiaBaTesisi 3apaHee I10/JrOTOBI€HHBIX
JI0K/1aZloB, pepepaToB, MpoeKTOB. CeMUHAp BBIMO/HAET C/IeAyIoLe (YHKLMU: CUCTeMaTU3aLiys
1 00001jeHre 3HAHWI M0 M3y4eHHOMY BOIIPOCY, TeMe, pa3fieny (B TOM UHC/e B HeCKOIbKHX
yueOHBIX Kypcax); COBepIeHCTBOBaHHE YMeHHI paboTaTh C JOTMOMHUTETbHBIMUA UCTOYHUKAMH,
COTIOCTaB/IATh U3/I0’KeHUe OJHMX U TeX >Ke BOMPOCOB B Pa3/IMUHbIX MCTOYHMKAX MH(OpMaLuy;
yMeHHii BbICKa3bIBaTh CBOIO TOUKY 3peHusi, 000CHOBBIBATH ee; TIHCaTh pedepaThl, Te3UCHI U IJIAHBI
JIOKJIa/I0B U COOO1L|eHNH, KOHCTIEKTHPOBATh ITpourTaHHoe. [11aH ceMrHapa 03By4rBaeTcsi 3apaHee
Y B HeM 00OBIYHO YKa3bIBAaIOTCSI OCHOBHBIE BOTIPOCHI, TIO/I/IeKall[lie pACCMOTPEHUIO U TTepaTypa,
pekoMeH/lyeMast BCeM U OT/ie/IbHbIM /I0K/IaJUMKaM.



IIpakTHUecKkoe 3aHATHE — 3aHSTHe, NTOCBSIEHHOe OCBOEHUIO0 KOHKPETHBIX YMEHHUN 1
HaBBIKOB U 3aKPeI/IEHUIO MOTyUYeHHBIX Ha JIeKLIUU 3HAaHUH 110 MPe//I0’KeHHOMY a/IfOPUTMY.

6. Ilepeuens MH(POPMALMOHHBIX TEXHOJIOTUH, MCI0/Ib3yeMbIX NMPHU OCYLIeCTB/ICHHU
o0pa3oBaTe/IbHOTO MpoIecca MO0 /JUCHUIUIMHE, BK/IIOYas IepevyeHb JIMI[eH3HOHHOIrO0
NMpOrpaMMHOr0 o0ecrieyeHUsi ¥ HMH(OPMALHMOHHBIX CIPABOYHBIX CcHCTeM (TIpH
HE00X0JUMOCTH)

B nipotuiecce ocyirecTBieHys: 00pa30BaTeTbHOTO MPOL[eCCca UCTIO/Tb3YHOTCS:

— 7151 hOPMHUPOBAHKS TEKCTOB MaTepPHaJIOB /IJIs1 IPOMEKYTOUHOM U TEKYIIe aTTecTal[uu —
riporpamMmMbl Microsoft Office, u3gatenbckas cucrema LaTex;

— 71 TIoucKa yueOHOUW sTepatypbl Oubmmoreku SApl'Y  — ABTOMaTM3UpOBaHHast
oubmoTteunas nHdopmaionHas cucreMa "BYKU-NEXT" (ABUC "Byku-Next");

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

— MHCTpyMeHTasbHOe cpeficTBO Bepudukauuu The Cadence SMV Model Checker.
http://www.kenmcmil.com/smv.html

7. IlepeyeHb OCHOBHOW M /IOMO/THUTEJILHOM YyueOHOH JiMTepaTypbl, PecypcoB
UH(GOPMALIMOHHO-Te/IEKOMMYHHKAI[UOHHON ceTH «/IHTepHeT», HEO00XOAMMBIX /A
O0CBOEHHUA JUCLHILINHBI

a) OCHOBHas:

1. Kyspmun E.B., Psbyxun [I.A., CokosoB B.A. MogenvpoBaHie COrIaCOBaHHOTO
noBefienust [1JIK-maTumMkoB // MojenvpoBaHue U aHaivu3 WHQPOPMALIMOHHBIX CHUCTEM,
2014.T. 21, Ne4. C. 75-90.

2. Ky3bmuH E.B., Cokonos B.A., Psoyxun [I.A. I[Toctpoenue u Bepudukarms LD-
nporpamm I1JIK no LTL-crietmdukaiy / MojenupoBaHue U aHa/Iu3
rMH(pOpMaLMOHHbIX crcTeM, fApocnasis: T. 20 (6), 2013. C. 78-94.

3. Ky3bmuH E.B., Cokonos B.A., Psbyxun [I.A. [Toctpoenne u Bepudmkarms [T/IK-
nporpamMm no LTL-cnermdukanyy / MozenupoBaHue U aHaivu3 MHGOPMaL[MOHHBIX
cuctem, fpocnasne: T. 20 (4), 2013. C. 5-22.

4. Ky3bmuH E.B., CokosnoB B.A. MogenvpoBaHnue, celjudykalys U moCTpoeHue
MporpaMM JIOTMuecKrUx KOHTPOJuiepoB // MoJjienipoBaHue 1 aHaIu3 UHPOPMAaLMOHHBIX
cucreM, fpocnaens: T. 20 (2), 2013. C. 104-120.

5. KysemuH E.B., Psa6yxun [1.A., CokonoB B.A. O BeIpa3UTeIbHOCTH TIOJX0/1A K
noctpoenuto [1JIK-nporpamm no LTL-cnetmdukanum / MogenipoBaHue 1 aHanu3
r“H(MOpPMaLMOHHBIX cucTeM, Ipocnasnb, SApl'Y, 2015. T. 22, Ne4 C. 507-520.

6. Kysbmun, E. B., ABTOMaTHbIe cueTUrMKOBbIe MallnHbl : MOHOrpagus / E. B. Ky3bmuH, B.
A. Cokonos; fApocn. roc. yH-T, AApocnasns, Apl'Y, 2012, 158c

7. Ky3bMmuH, E. B., ABTOMaTHbIe CUeTUMKOBbIE MallIMHbI [ D/IEKTPOHHBIN pecypc] :
MoHorpadwus / E. B. Ky3semuH, B. A. Cokosnos; fIpoci. roc. yH-T, fIpocniasib, Apl'Y,
2012, 158¢

8. Ky3bmun, E. B., Bepudukaius Mmozeneli mporpamm : yueb. mocobue zyisi By30B / E. B.
KysemuH ; oz pea. B. A. CokosioBa, Apocnasns, Apl'Y, 2008, 174c

9. Ky3bmuH, E. B., Bepudukaiusi Mmogeneit mporpamm [Dy1eKTpOHHBIN pecypc] : yueb.
nocobue a1 By30B / E. B. Ky3bmuH ; oz pes. B. A. CokonoBa, fIpociaenis, Apl'Y,
2008, 174c
0) JOTIOTHUTE/TBHAS:

1. ITapp 3. IIporpamMmmMmupyemMbie KOHTPO/UIepbl: PYKOBOZACTBO /151 uHXeHepa. M.: BMHOM.
JIabopaTtopus 3Hanui, 2007. 516 c.

2. Iletrpos N.B. ITporpamMmmupyemsblie KOHTpoJIepbl. CTaHapTHBIE s13bIKU U [IPUEMbI
npuk/agHoro npoektuposanus. M.: COJIOH-IIpecc, 2004. 256 c.

3. MumnaeB W.I'., Camoiinenko B.B. IIporpammupyembie 1oruueckrie KOHTPOJLIEPHI:
IpakTUYeCKoe PYKOBO/CTBO /Il HauuHarolero uwxenepa. Craspornosns: AI'PYC, 2009.
100 c.


http://www.owen.ru/
http://www.kenmcmil.com/smv.html

4. PyKOBO/CTBO Mo/b30BaTe/s1 1o nporpammupoBanuio TTJIK B CoDeSys 2.3. T1K ITpoJior,
2008.

5. Busyanusauusa CoDeSys. [loronHeHre K pyKOBO/CTBY I10/1b30BaTe s 110
niporpammupoBanuto [IJIK B CoDeSys 2.3. IIK ITponor, 2008.
B) pecypchl ceTu «/IHTepHeT»

1. Cpepna nporpammupoBanus 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
OnekTpoHHO-0MbIMoTeuHas cuctemMa «HOpauiT»( https://urait.ru/ ).

OnekTpoHHO-0MbMOTeUHas cucTeMa «JIaHb»( https://e.lanbook.com/).

N A WN

8. Marepua/ibHO-TeXHHUYeCcKas 0a3a, HeoOxoauMasi [iA  OCYLIEeCTB/ICHUS
00pa30BaTe/ILHOrO MPOLIECCA M0 JUCHUILIMHE

Aymutopun, 060py/OBaHHbIe /ISl TIPOBEAEHUs] JIeKI[UM, MPAKTHUeCKUX 3aHITUA U
KOHCY/IbTal[uk, hoHJ OMO/IMOTEKH, KOMITbIOTEPHAs TEXHUKA.

ABTOp(BI) :
ripodeccop Kadeapbl TeopeTHueckoi HHGOpMaTUKY, A. §.-M. H. Ky3bmuH E.B.
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ITpunoxenue Nel K paGoueii mporpaMme JUCIUIITUHBI
«Cneuupukanms v Bepudukanus [TJTK»
DoHJ OLeHOYHBIX CPeACTB
AJiSl IPOBe/leHNs TeKyIlel ¥ MPOMe)XyTOUHOU aTTecTaljiy CTYAeHTOB
10 JUCLUI/IMHE
1. TunoBbIe KOHTPOJIBLHBIE 3aJaHUS WIN HHBbIE MaTepHUasbl,
Heo0XoAMMbIe /IS OLIeHKH 3HAaHUI, yMeHHUH, HABbIKOB U (HJ/IH) ONbITA
AeATeIbHOCTH, XapaKTepPU3YIIHX 3Tanbl ()OPMHUPOBAaHHSA KOMIIeTeHLIHI
1.1 KoHTpo/ibHbIE 3a/JaHUA U MHbIe MaTepHa/bl,
HCI0JIb3yeMble B Iporecce TeKylel arrecTalui

BapuaHT MHMBH/lya/IbHOI0 3a/|laHUA.

YcTaHOBKa, Cxema KOTOpOW TIpeJCTaB/eHa Ha pUCYHKe, IIpeJjHa3HauyeHa [Jid
TIPUTOTOBJIEHUSI CMeCel U3 IBYX KOMIIOHEHTOB. [1epBbIii CMelBaeMblii KOMITIOHEHT M0/jaeTCsl 13
Gaka 1 mocpezacTBoM KiaraHa «Kil» B M3HauasbHO TyCTOM (HET CHrHasa OT JaTurka «JY0»)
pe3epByap /0 TeX 0P, MoKa He cpaboTaeTt gaTuvK ypoBHS «/1Y1». [To cpabaThiBaHUIO JaTuvKa
«dY1» knanan «Knl» 3akpbiBaetcs. 3ateM oTKpbiBaeTcsi «Ki2» 1 13 6aka 2 rojaeTcsi BTOpou
CMellIMBaeMbIii KOMIIOHEHT /IO TeX TIop, TIOKa He cpaboTaeT JaTuMK YpoBHs «[1Y?2», mocse uero
knanaH «Kn2» 3akpbiBaercs. [lanee B TeueHue T CeKyH[, C TIOMOLLbIO MellajKyd B pe3epByape
TPOMCXOJUT TlepeMelllMBaHie KOMIIOHEHTOB TIpY OfpeJie/ieHHOW TemIiepatype, KOTopasi
ro/iflep>kuBaeTcs HarpesareseM. I1o ucteueHUM 3TOro BpeMeHU OTKpbIBaeTcs KianaH «PKi» u
MPOMCXOJUT BBITPY3Ka TOTOBOM CMecu. Boirpyska 3akaHuuBaeTcsi, T.e. kianaH «PKi»
3aKpbIBaeTCs, KaK TO/JbKO IIponajiaeT CUrHaga OT fAaruyvka ypoBHS «IYO». Kiaman «AKin»
WCIIOMb3yeTCsl Jig TPUHYAUTE/IbHOIO CAMBa CMeCHd U3 pe3epByapa. Hamnuue cMmerimBaeMbIX
KOMITOHEHTOB B 0aKax OTpe/ie/isieTCs 0 COOTBETCTBYIOIINUM AaTurKaM YpoBHS «b1» u «IB2».
OYHKI[MOHUPOBaHWE Mellla/Kd OTpeZesisieTCs M0 AaTYiKy paboThl MpuBoza Mernankud «JPID».
Temneparypa HarpeBaTe/bHOIO 3/IeMeHTa OTCJ/IeKUBAETCS C TIOMOLbI0 [laTYhKa BepXHeKn
Temrepatypbl «BT», maTurka HwKHel Temriepatypbl «HT» U marurka paboueli TemriepaTtypbl
«PT». Ecmu mocse 3amycka yCTaHOBKM HarpeBaTe/llb MMeeT TeMIlepaTypy MeHbllle HIKHe!
TeMIlepaTypbl, TO OH BK/IOUaeTCd W HauMHAaeT HarpeBaTbCs. Kak TOMBKO Temmeparypa
HarpeBaTe/Isl [OCTUraeT 3aJlaHHOIO BepXHero 3HaueHWs, TO HarpeBaTe/b BBIK/IKOYAETCS M
MOCTeTIeHHO OCThIBaeT. 3ajlaua HarpeBaTesisi COCTOMT B TOAJepXXKaHWH HEKOTOpOM paboueit
TeMIlepaTypbl, HeOOXOJWUMOW [jii CMeLIMBaHUS KOMITOHEHTOB. Pabouasi TemmepaTypa
yCTaHaB/IMBaeTCs TakKUM 00pa3oM, uToObl OBITh Ha HECKOJBbKO TPa/lyCOB MEHbIIe HIDKHEH
TeMIiepaTypbl. 3aryck, 3KCTPeHHas OCTaHOBKA U IJIaBHOE 3aBeplleHre pabOThl yCTaHOBKU
OCYLL[eCTBJIIeTC COOTBETCTBYIOLIMMM KHOMKAaMWU MaHenu yripasieHusi «[lyck», «Crom» u
«3aBepi». [Toj MaBHBIM 3aBepiiieHHeM PabOThI TTIOHUMAETCsl BBIK/IIOUEHHE YCTAaHOBKHU IOC/IE
TOr0, KaK Oy/leT TIpUroTOBJ/IeHa TeKyllasi TIOPIUs CMeCHd W TIOJTHOCThIO BbllaHa depe3 KiiaraH
«PKn». YcraHoBKa MO NPUTOTOBAEHUIO CMeCel SB/SeTCd aBTOMaTUYeCKOW. YIIpaBiieHue
YCTAaHOBKOM OCYILIeCTB/ISIETCSI C TOMOILbI0 TIPOrpaMMHPYEMOro JIOTUYeCKOro KOHTpOJLiepa
(IUIK), nonyuvaromero BXoHble CUTHa/Ibl OT JaTYMKOB YCTaHOBKM, KHOIIOK U MepeK/touaTesien
TaHe/y yIipaB/eHUsl OIepaTopa U MOJArollero BbIXOJHble CUTHa/bl HAa HarpeBaresib, NPUBOJ,
MelllaJIK{, IPUBO/bI K/1allaHOB 1 JIaMITbl [IaHe/Iu YIIpaB/eHus (CM. puC.).

3aiaya COCTOUT B HanmMcaHUU yeThbipex nporpamm s [TJIK ¢ 13 Bxopamu u 23 BbIX01aMH,
TipeZiHa3HaueHHOTO AJIs yrpaB/ieHust ycTaHoBKo#. [TJIK-mporpaMMbl O/KHBI OBITH TTOJTHOCTBIO
HaruvcaHbl Ha cTaHAapTHbIX si3bikax FBD/CFC, LD, ST u SFC cooTBeTCTBeHHO (O/IMH $13bIK Ha
OJiHY TIpOTpamMMmy). 3aTeM MPOrpaMMbl JIO/DKHBI ObITh POBEpeHbI Ha KOPPEKTHOCTD C TIOMOILBI0
WHCTPyYMeHTalbHOTO CpeficTBa Bepudukaumu SMV. IIpoBepsiemble CBOWCTBAa TPUBOASTCS
otaenbHbIM crivckoM. MHrtepdetic TTJIK ynpaBneHusi ycTaHOBKON NPUBOJUTCS Ha PUCYHKe.
[Tompo6HbIe TpeboBaHus K miporpamme [TJTIK u Bu3yanm3aiiii 00beKTOB YIIPaBIeHUs BbIJAIOTCS
OT/ie/IbHO.



Kputepuu oLieHMBaHUA

OneHka Kputepun

OTMuHO OIIK-3. 3HaeT NpUHLMIBLI paboThl MPOrpaMMHUPYeMbIX JIOTHYeCKUX
KOHTDOJI/IEPOB; YCTPOMCTBO U KJIFOUEeBble ITOHATHS [IPOrPpaMMHUPYeEMbBIX
JIOTUYeCKUX KOHTPOJI/IEPOB; CTaHJapTHbIe SI3bIKK NIPOrPaMMUPOBaHUS
JIOTUYeCKUX KOHTPOJUIEpOB. YMeeT paboTaTh CO cpefioil pa3paboTKu
MporpaMM JIOTMYEeCKUX KOHTPOJIJIEPOB (Ha MpuUMepe TMOMYyJ/IsIPHOM
cpeabl CoDeSys); pazpabaTbiBaTh TIPOTPAMMBI /1JIS1 IPOTPAMMUPYE€MBIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHeHHWeM pPas3/IMYHbIX MOAX0L0B K
[POrpaMMHPOBaHUIO C UCIIO/Ib30BaHKWeM CTaHAapTHBIX A3bIKOB [1JIK;
MPOBO/IUTh MMMTAL[MOHHOE MOJeNUpOBaHre cpejbl U 00BEKTOB
ynpasyienus [IVTK; mpoBoguTth crieriudukaiiyio TpeOOBaHUM U CBOWCTB
nporpamM IIJIK Ha cnenuanbHbIX —s3bIKax; CTPOUTh KOHeUHble
corjnacoBaHHele Mmogenu rniporpamm IIJIK. Biageer HaBblKamu
pa3pabOTKM HAZEKHBIX TPOTPaMM JIOTUYECKUX KOHTPOJUIEPOB Ha
craHzapTHbIX sa3blkax [1JIK.

[TK-3. 3HaeT coBpeMeHHble MeTO/bl CreluduKaly, MOCTPOEHUs U
aHa/M3a KOPPeKTHOCTH IIPOrpaMM JIOTUYeCKUX KOHTPOJIJIEPOB. YMeeT
TPOBOJUTH TeCTUpPOBaHKe rporpaMm TUIK; TIPUMEHSITh
WHCTpYMEHTa/lbHble  CpeJicTBa  BepudUKalud  [AAsS  aHajau3a
KoppekTHOocTh TiporpamMm [TJIK. BiiafieeT HaBblKamMu TIPOBEPKU
KOPPEKTHOCTH TIPOrpaMMm JIOTUUECKUX KOHTPOJI/IEPOB.

3ajiaua BBITIOJTHEHA TIPABU/ILHO B TIOJTHOM 00BEME.

Xopotio OIIK-3. 3HaeT TIPUHIMIMBI pabOThl MPOrPAMMHUPYEMBIX JIOTHUYEeCKHX
KOHTDOJI/IEPOB; YCTPOMCTBO U K/IHOUEeBble MOHATHS IPOrPaMMHUPYEeMbIX
JIOTUYeCKUX KOHTPOJI/IEPOB; CTaHJapTHbIE S3bIKY IIPOrpaMMUPOBAHUA
JIOTUYeCKUX KOHTPOJIJIepOB. YMeeT paboTaTh CO cpefiodi pa3paboTKu
NporpaMM JIOTMYeCKUX KOHTPOJIJIEPOB (Ha IpuMepe IOMYJ/ISIPHOM
cpeabl CoDeSys); paspabaTbiBaTh TIPOTrPaMMBI A1JIs IPOTPaMMUPYeMBbIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHeHHWeM pPas3/IM4HbIX MOAX0L0B K
IPOrpaMMHPOBAHUIO C MCII0/Ib30BaHMEM CTaHJAapTHBIX A3bIKOB [1JIK;
MPOBOIMTh MMUTALIMOHHOE MO/Je/TMpOBaHre cpeabl U 00BEKTOB
ynipasnienusi I[IVTK; mpoBoguTh crieriudukaiiyio TpeboBaHUI U CBOMCTB
nporpamMm IIJIK Ha crienMasbHBIX f3bIKaX; CTPOUTH KOHEUHbIe
cornacoBaHHele Mogfenu tiporpamMm [IJIK. Brazeer HaBbiKamMu
pa3pabOTKM HafEKHBIX TPOTPaMM JIOTUYeCKUX KOHTPOJUIEPOB Ha
craHjapTHbIX a3blkax I1JIK.

[TK-3. 3HaeT coBpeMeHHble MeTO/bl Crielu(UKalU, TOCTPOEHUsT U
aHa/M3a KOPPEKTHOCTH TPOrpamMM JIOTUYECKUX KOHTPOJIJIEPOB. YMeeT
NIPOBOJUTH TeCTUpOBaHue NporpaMm ITIK; NIPUMEHSTh
WHCTDYMEHTa/lbHble  CcpejcTBa  BepuduWKalMd A4S aHaausa
koppekTHOocTM mnporpamm [IJIK. Birazeer HaBblKamMu TpOBepKuU
KOPPEKTHOCTH MPOrpaMM JIOTUUeCKUX KOHTPOJLJIEPOB.

38,[[&‘1& BBITIO/IHEHA TIPABUJIBHO C IMMOJIHOCTBIO HpOBe,qéHHbIM dHa/IM30M
KOPPEKTHOCTHU MO/ie/Ir IPpOrpaMMbl, HO TIPOrpadMmMa HAIlMCaHa TOJIBKO
Had OJHOM S3bIKe IMTPOrpaMMHUPDOBAHMSA.




Y OB/IETBOPUTEJILHO

OIIK-3. 3HaeT mpuWHLUIMBI pabOThl MPOrPaMMHPYEMBIX JIOTMUYEeCKUX
KOHTPOJI/IEPOB; YCTPOMCTBO U K/IFOUeBble MOHATHS IPOrPaMMHUPYEMbBIX
JIOTUYeCKUX KOHTPOJI/IEPOB; CTaHJApTHbIE 3bIKK MIPOrPaMMUPOBAHUS
JIOTUYeCKUX KOHTPOJIJIepoB. YMeeT paboTaTh CO cpefioii pa3paboTKu
NporpaMM JIOTMYeCKUX KOHTPOJIJIEPOB (Ha IpuMepe IOMYJ/ISIPHOM
cpeabl CoDeSys); pazpabaTbiBaTh TIPOTrPaMMBI /1JIs IPOTPaMMUPYeMbIX
JIOTUYeCKUX KOHTPOJUIEPOB C NPUMEHEHHWeM Pas/IM4HbIX MOAX0L0B K
[POrpaMMHMpPOBAHUIO C MCII0J/Ib30BaHUEM CTaHJapTHBIX A3bIKOB [1JIK;
MPOBOUTh MMWTALIMOHHOE MO/Ie/TAPOBaHNe Cpefbl U 00BEKTOB
ynpasnenusi [IVTK; mpoBoguTh crieriudukaiiyo TpeboBaHUM U CBOWMCTB
nporpamMm IIJIK Ha crienMasbHBIX f3bIKaX; CTPOUTH KOHEUHbIe
cornacoBaHHele Mogfenu tiporpamMm [IJIK. Brageer HaBbiKamMu
pa3pabOTKM HafEKHBIX TPOTPaMM JIOTUYeCKUX KOHTPOJUIEPOB Ha
craHjapTHbIX a3blkax I1JIK.

[TK-3. 3HaeT coBpeMeHHble MeTObl CrielU(UKaLiH, TOCTPOEHUS U
aHa/IM3a KOPPEKTHOCTU IIPOrpaMM JIOTMUeCKUX KOHTPOJL/IePOB. YMeeT
[POBOJVTH TeCTUpOBaHue rporpamMmm [JIK; TIPYMEHSTh
VHCTPYMEHTa/lbHble  CpeJCTBAa  BepupuvKalMd  JAAs  aHaausa
KoppekTtHOCTH TiporpamMm IIJIK. BiazeerT HaBbIKAMU IIPOBEPKU
KOPPEKTHOCTH NPOrpaMM JIOTUUeCKUX KOHTPOJIJIEPOB.

[Tporpamma HamMcaHa TOJBKO Ha O/THOM Si3bIKe TTPOrPaMMHPOBAaHMS.
[TpoBeieHa HEMIOCTaTOYHO TMO/HAsi BepudHKarusa. EcTh ommbOku B
Moziesi. ECThb oIMOKY B crieliirKaIjiy CBOKCTB..

HeyznonetBopurensHO

OITK-3. He 3HaeT NMpUHLUITBEI pabOTHI IPOTPAMMHUPYEMBIX JIOTUUECKUX
KOHTPOJI/IEPOB; YCTPOMCTBO U KJIFOUeBble MOHATHS IPOrPaMMHUPYeMbIX
JIOTUYeCKUX KOHTPOJI/IePOB; CTaHJapTHbIe S3bIKU I1POrpaMMUPOBAHUS
JIOTUYeCKUX KOHTpoJiiepoB. He ymeet paboTath co cpe/ioii pa3paboTKu
IporpamMM JIOTUYECKMX KOHTPO/UIepOB (Ha IpuMepe IOMyJ/IsIpHOU
cpezsl CoDeSys); pa3pabaTbIBaTh MPOrpaMMBbl Jjist IPOTPAMMHPYeMbIX
JIOTUYeCKUX KOHTPOJUIEPOB C IPUMeHeHHeM DPas3/IMuHbIX IOAXO0A0B K
MPOrpaMMHPOBaHUIO C UCIIO/Ib30BaHKWeM CTaHAAapTHBIX A3bIKOB [JVIK;
NPOBOZIUTh MMUTALIMOHHOE MO/IeJIMpOBaHNe cpefibl U 00BEKTOB
yripaBnenusi [1JIK; mpoBoguTh crierjudukaruio TpeOOBaHNI 1 CBOWCTB
nporpaMM [IVIK Ha crenpanpHbIX —fI3bIKaX; CTPOUTb KOHEYHbIe
corjacoBaHHele Mogenu nporpamm IIJIK. He Bnazeer HaBbIKaMU
pa3paboTKM HafI@KHBIX IPOrpaMM JIOTMYeCKUX KOHTPOJUIEPOB Ha
CTaHZapTHLIX a3blkax ITJIK.

[TK-3. He 3HaeT coBpeMeHHble MeTO/bI Criel{uHKalu, TOCTPOeHUs 1
aHa/iM3a KOPPeKTHOCTU IIpOorpamM JIOTMYeCKUX KOHTpoJuiepos. He
yMeeT MPOBOAUTH TecTtupoBaHve mnporpamMMm IIJIK; mnpumeHsaTs
VHCTPYMEeHTa/lbHble  CpeJCTBa  Bepu(MKaLMd [y aHaausa
koppekTHocTu Tiporpamm ITJIK. He BnazieeT HaBbIKaMU IPOBEpPKU
KOPPeKTHOCTHU IIPOrpaMM JIOTHYeCKUX KOHTPOJLJIEPOB.

3(:1,[[«':1‘-1{:1 He BBITTIOJ/IHEHA.




1.2 Cnucok BonpocoB U (W/H) 3aJaHuH [i/isl IPOBeAeHUs] MPOMe)XXyTOYHOM aTTecTanuu
Bonpocs! /11 NOATOTOBKH K 3a4eTy.
1. f3bIk cenudukanyy. TeMnopaabHble JTOTHKU.
2. Cneuudukaius nosejeHus nporpaMMHbIx rnepeMeHHbIX [TJIK. LTL-criermdukaryis.
3. Tloctpoenue ST-nporpamm ITJIK o LTL-crierudukaiyu.
4. Tloctpoenue CFC-nporpamm I1JIK no LTL-cnequdukanym.
5. TMoctpoenue LD-nporpamm ITJIK no LTL-cneuudukamm.
6. Ilocrpoenue IL-nporpamm IVIK o LTL-crenudukanmy.
7. Tocrpoenue SFC-nporpamm ITJIK no LTL-crietmdurkaimu.

8. MmurtanoHHOe Mo/ieIMpoBaHue U TecTMpoBaHue rporpaMm I1JIK.

KpuTepuu BbicTaB/IeHUsI 3a4éTa.

OrieHKa «3a4TeH0» BbICTABI/IAETCS CTYLEHTY, KOTOPBIN:

} MPOYHO YCBOWJI IPe/yCMOTPEHHBIN MPOrpaMMHBbIN MaTepuar;

' INpaBW/ILHO, APIYMEHTHPOBAHO OTBETHJI Ha BCE BOIIPOCHI, C TIPUBEIeHHEM TIPUMEDOB;

}  mokasan riiyboKue CHCTeMaTH3MPOBAHHBbIE 3HAHWS, B/afIeeT TPUeMaMU PacCyKIEeHUs U
COTOCTaB/IsieT MaTepyan W3 pa3HbIX HMCTOUHUKOB: TEODUIO CBS3bIBaeT C IPAKTUKOM,
JPYTMMU TeMaMH [JaHHOT'O Kypca, pyruX U3yuyaeMblIX IIpeMeTOB.

[ononHuTenbHBIM  yC/IOBUEM TIOJIyUeHHUs OLIeHKU «3auTeHO» SBJISIeTCS YCIellHOoe
BBITIO/THEHHE TTPAKTUUeCKOW paboThI

O1leHKa «He 3a4TeH0» BhICTaB/sieTCsl CTyIeHTY, KOTOPbIi He cripaBuiicsi ¢ 50% BOMpOCoOB
Y 33/IaHUM, B OTBETAX Ha /Ipyrye BOMPOCHI IOy CTH/I CyIleCTBeHHbIe OIMOKU. He MokeT OTBETUTH

Ha OOITO/THHUTEJ/IbHBIE BOIIPOCHI, ITpeAJ/IO’KEHHBIE TIPETroiaBaTe/IeM. HGHOCTHOFO npeacTaB/IeHHA O
B3dMMOCBSA34X, KOMIIOHEHTaX AUCHUILIMHBI Y CTyJI€HTa HET.

Bonpocsl /7151 NOATOTOBKH K 3K3aMeHy.
9. TIloctpoenue koHeuHbix Mogesneli mporpamm I1JIK no LTL-cnenydukarymy.
10. [TuckpeTHOe MOZieTMpOBaHKe pabOThl TaiMEPOB.
11. MopenrpoBaHue COrJiaCOBaHHOTO TOBe/leHUs JaTUUKOB.

12. Crieticukaiiusi CBOMCTB MogeJieit nmporpamm ITJIK.
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13. UHCcTpymMeHTanbHble cpefctBa Bepudukanuu rporpamm ITJIK. Cadence SMV. SPIN.
CPNTools. Ilpumenenue Bepudukatopa SMV gna aHanvsa KoppekTHoctu [1JTK-
IIpOrpamm.

14. Bepudukaims LTL-cBoiicTB mporpamm ITJIK.
15. AHan13 KOHTP-TIPUMEPOB TIpu BepuduKaiiuu rporpamm ITJIK.

16. Teopus Bepudukaru Mogenei nporpamm. Model checking.

KpuTepun BhICTaB/IeHUS OL[eHKH 3a IK3aMeH.

«2» - N10xo:

TeopeTuueckuii BOMPOC: CTYJeHT He PACKPbUl TeOPeTHUeCKUM BOIPOC, Ha 3a/laHHbIe
5K3aMeHaTopaMHy BOMPOCHI HE CMOT JlaTh Y/|OBI€TBOPUTE/IbHBINA OTBET.

[TpakTHUecKuii BOMpOC: CTYAEHT He TOHSUI CMbIC/Ia TeKCTa (3aJjaun), He CMOT BBITIOJTHUTD
3ajanus. Ha 3ajaHHble 5K3aMeHaTOpPOM BOMNPOChl OTBETU/I HEYJOB/IETBOPDUTENBHO, He
MIPOZIEMOHCTPUPOBa CHOPMUPOBAHHOCTh TPeOYIOLIUXCS /IS BBITIOJTHEHUST 3alaHUN 3HAHUN U
ymeHUU. VI CTyZIeHT MOHS1 OT/Ae/IbHbIe [leTali TeKCTa, HO He ero OCHOBHOW CMBIC/, 3a/laHusl
BBITIOJIHW/I ~ HETPaBWILHO, Ha  3aJjaHHbIe 9K3aMeHaTOpOM  BOMPOCHI  OTBETUJI
HEeY/IOB/IeTBOPUTE/IbHO, He TIPOZEMOHCTPUPOBa/ CHPOPMHUPOBAHHOCTb TPEOYIOLIUXCS /IS
BBITIOJIHEHUS 3aJaHUHA YMEeHUH.

«3» - yooenemeopume/bHo:

TeopeTuueckuii BOMPOC: CTYAEHT CMOT C TIOMOIIbIO [OTMOJIHUTENbHBIX BOMPOCOB
BOCTIPDOM3BECTA OCHOBHBIE TIOJIOKEHHsI TeMbl, HO He CyMe/J TIPUBECTU COOTBETCTBYIOIIIME
TIpUMephI UM apT'YMEeHTbI, TI0ITBeP K Jatoli[1e Te WU WHbIe TTOJI0XKeHMUs.

[TpakTHUUeCKU BOIIPOC: CTYAEHT IOHS/I CMBICT TeKCTa (3alauM), HO CMOT BBITIOJTHUTH
3a/jaHue JIUILLb 0CIe AOTO/THUTE/bHBIX BOMIPOCOB, MPe/J/I0XKeHHbIX 9K3aMeHaTopoMm. [1pu 3ToM Ha
M0CTaBJ/IeHHbIE 3K3aMeHaTOPOM BOITPOCHI He BITOJIHE OTBETH/I PaBU/IBHO U ITOTHO, HO TIOATBEP U/
OTBeTaMH TIOHMMaHWe BOIPOCOB W TIPO/IEMOHCTPUPOBAN OT/ie/bHbIe TpeOyrouecs s
BBITIOJTHEHUS 3aIaHUI 3HAHUS U YMEHUsI.

«4» - xopowo:

TeopeTHuecKuii BOMPOC: CTyZeHT (He [JOmycKas OIIMOOK) TMpaBUIBHO H3/IOMKUI
TeopeTHUeCcKUil BOMIPOC, HO HeIOCTAaTOYHO TOTHO WX AOIMYyCTU/ He3HauuTeTbHble HETOUHOCTH,
He MCKaXKalolllhe CyTb TOHSITUM, TeOPeTUUeCKUX TO0JIO’KEeHUH, MPaBOBbIX U MOPAJbHBIX HOPM.
[Tpumepbl, MpUBe/IEHHBbIE YUEHWKOM, BOCIIPOU3BOJWIN MaTepuan yueOHUMKOB. Ha 3ajaHHBIe
5K3aMeHaTOPOM YTOUHSIIOLL{Me BOTIPOCHI OTBETH/I MPaBU/IBLHO.

[TpakTrueckuii BOMPOC: CTYAEeHT MOHS CMBIC/I TeKCTa (3aZauu), TpeJioKeHHbIe 3aJjaHusl
BBITIOJTHW/I IPaBUJIbHO, HO HEJJOCTaTOUHO M0J/IHO. Ha 3a/jaHHbIe 5K3aMeHaTOPOM BONPOChI OTBETHIT
npaBWIbHO. [IposiBU/T HEOOXOUMBIN YPOBEHb BCEX TPEOYIOIIUXCS [Jisl BBIMOJHEHUS 3a/laHUM
3HaHWM U YMEHUM.

«5» - OMAUYHO:

TeopeTuueckuii BOMPOC: CTYJEHT TMOJHO U MPABUIbHO W3JI0KW/ TEOPETUUeCKU BOIMPOC,
TIpUBe/T COOCTBEHHBIE TIPUMEPBI, TIPAaBUILHO PACKPBLIBAIOIIME Te WA WHbIE TIOJIOXKEHUSs], CIeJIal
000CHOBaHHLIN BLIBOJ,;

[MpakTHUecKuii BOTMPOC: CTYZEHT MOHST CMBIC TeKCTa (3aZjauv), MOJHO U MPaBUIBHO
BBLITIO/THW/ TIpe/i/IOXKeHHbIe 3a/laHusl, TIPOSIBUM BBICOKUI ypOBEHb BCeX TPeOYIOMIUXCS [JIs
BBITIO/THEHUSI 3a/JaHW 3HAHUU U YMEHHUU.
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2. ITepeyeHb KoMmmeTeHI|U#, 3Tanbl uX (OPMUPOBaHMsI, ONMCAHUE TOKa3aTe/led U
KpUTepHeB OLeHUMBaHHs KOMIIeTeHI[UH Ha Ppa3IuYHbIX 3Tanmax ux (opMupoBaHus,
onucaHue MKa/Ibl OLleHUBaHUSA

2.1. IlTkana oueHnBaHus copMUPOBAHHOCTH KOMIIETEHI[UH U ee OMUCaHHe

OueHvBaHMe ypoBHS C(OPMUPOBAaHHOCTU KOMIIETEHLIM B IIpoLiecce OCBOEHHs
JUCLIATI/IVHBI OCYLLIeCTBIIIeTCs 110 C/IelyIolleld TpeXypOBHeBO! LlIKajle:

ITopoeoeblil yposeHb - Tipe/iTioNaraeT OTpakKeHHe TeX OXKUJAeMbIX pe3y/IbTaToB, KOTOpbIe
oTipeZiesIIFOT MUHUMAaJIbHBIA HAa0Op 3HaHW W (UM) yMeHWW W (W) HaBBIKOB, TOTyUeHHBIX
CTY/IeHTOM B pe3y/bTaTe OCBOEHUSI JUCLIUIUIMHBI. [10pOroBeIi ypoBeHb sIB/IsieTCsl 00s13aTeNbHbIM
YPOBHEM /JIsl CTYZeHTa K MOMEHTY 3aBeplLieHUs] UM OCBOeHUs JaHHOW AUCLIUTI/IUHBI.

IIpodsuHymblii ypoeeHb - TIpeAroiaraeT CriocCOOHOCTh CTY/leHTa MCIOIb30BaTh 3HAHUS,
YMeHMs], HaBbIKU U (W) ONBIT JeATelbHOCTH, NOJyuyeHHble NPY OCBOEHUM JUCLIUIIIUHBI, JJIs
peleHNst IpodecCUOHaNbHBIX 3a/a4. [IpoIBUHYTHIM YpOBEHb MPEBOCXOAUT MIOPOrOBbI YPOBEHb
T10 HECKOJIbKHM CYI1{eCTBEHHBIM ITPU3HAKaM.

Bbicokuil yposeHb - TIpeAriosiaraeT CHOCOOHOCTb CTy/leHTa HCII0/b30BaTh IOTEHIIUA
VHTErPUPOBaHHBIX 3HAaHWM, YMEHWH, HaBbIKOB U (U/IM) OMbITA JeSTeIbHOCTH, T0JyUYeHHBIX NPy
OCBOEHWU [MCLMIUIMHBI, [JJid TBOPUECKOTO pelleHWs TNpoQecCUOHaIbHbIX 3aZaud U
CaMOCTOSITE/ILHOTO TIOMCKa HOBBIX TIOAXOJOB B WX peLIeHWH IyTeM KOMOWHUDOBaHUS U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHsi MPUMEHUTEeNBHO K KOHKPETHBIM YCIOBHSIM.
Bbicokui1 ypoBeHb ITPeBOCXOUT MOPOrOBbIM YPOBEHD I10 BCEM CYILleCTBEHHBIM ITPU3HAKaM.
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2.2. [lepeueHb KOMIIeTeHI{HH, 3Tanbl UX ()OPMHPOBaHMs], ONMCaHUe NT0Ka3aTe/ied U KPUTepHeB OLleHUBaHHUsA KOMIIeTeHIMIi Ha pa3/IuYHbIX

JTanax ux (popMHpOBaHUSsA

JTansl IIIkasa ¥ KpUTEPHUH OLleHMBAaHMS KOMIIeTeHH
Kop dopma ¢opmu- HoKasaTe Ha pa3/IMYHbIX 3Tanax ux ¢opmMupoBaHus
KoMIIe- poOBaHuUA
KOHTPOJIs OLleHMBaHUSI v
TeHIUU (Ne TembI IToporossi o ”
IIpoaBMHYTHIN YPOBEHDb Bbicoku# ypoBeHb
(pazpesna) YPOBEHb
Oo6uenpodeccnoHa/IbHbIE KOMITETEHIIMH
3HaThb: 3HaTh: 3HaTh: 3HaTh:
TIPUHIUITEI PA6OTHI TIPUHIIUITEI PAaOOTHI TIPUHIUITEI PA6OTHI TIPUHIUITEI PAOOTHI
ViHpuBuyabHOe MIPOrpaMMHUPYeMbIX [IPOrpPaMMUPYeMbIX MIPOrpaMMHUPYeMbIX IIPOrPaMMUPYEMBIX JIOTUUECKUX
3a/1aHHE. JIOTMUeCKUX JIOTMYeCKUX JIOTMYECKUX KOHTPOJIIEPOB; | KOHTPOJLIePOB;
;1‘;2;%. KOHTPOJIIEPOB; KOHTPOJ/IePOB; YCTPOWCTBO U K/TFOUEBbIE YCTPOWCTBO U K/TFOUEBbIe TOHATHS
YCTPOMCTBO U YCTPOKCTBO U TIOHSITHS TIPOrPaMMHUPYEMBIX JIOTUUECKUX
K/TFOUeBbIe TIOHSTHS K/THOUeBbI€ TTOHATHS MPOrPaMMHUPYEMbIX KOHTPOJI/IEPOB;
TPOrPaMMHUPYEMBIX MPOrPaMMUPYEMBIX JIOTUUECKUX KOHTPOJIJIEPOB; | CTAHAAPTHBIE A3BIKH
JIOTHUECKUX JIOTHUECKUX CTaH/[apTHBIE SI3bIKU TPOrPaMMHUPOBAHUS JIOTHUECKUX
KOHTPOJI/IEPOB; KOHTPOJI/IEPOB; MPOrPaMMHUPOBaHUS KOHTPOJI/IEPOB.
CTaH/]apTHBIE SI3bIKU CTaH/IapTHBIE SI3bIKU JIOTUYECKUX KOHTPOJIIEPOB. | YMeTh:
OIK-3 116 MPOrPaMMHPOBaHUS TIPOrPaMMHPOBaHUST Ymern: 5 paboTathk co cpefjoii pa3paboTKu
JIOTHYECKUX JIOTHYECKUX paborath co cpefoit MIPOTrPaMM JIOTHUECKUX
KOHTPOJIIEPOB. KOHTDOJL/IEPOB. pa3paboTKu MporpaMm KOHTPOJ1/IePOB (Ha pumMepe
Ymetn: YmMetsb: JIOTMYECKUX KOHTPOJUIEPOB | ronyasipHou cpefsl CoDeSys);

paboTath Co cpefoi

JIOTMUECKUX
KOHTPOJIJIEPOB (Ha

cpezibl CoDeSys);
pa3pabathiBaTh
IpOrpaMMmB! A1
pOrpaMMHUPYeMbIX

pa3paboTKH MporpaMM

rpyuMepe MOMNyJ/IsIpHOU

paboTath Co cpeoi

pa3paboTKu MporpaMm

JIOTHUECKHUX
KOHTPOJI7IepoB (Ha

TpuMepe Mony/IsIpPHOU

cpeabl CoDeSys);
paspabarbiBaTh
MPOrpamMMBbI JJIst
MPOrpaMMUPyeMbIX

pa3pabaThIBaTh MPOrPaMMbI JJIsI
TPOrpaMMHUPYeMBbIX JIOTHUECKUX
KOHTPOJIZIEPOB C MPUMEHEHNEM
Pa3/IMUHBIX TTOAX0/I0B K
MPOrpaMMHPOBAHUIO C
HCII0/Ib30BaHHeM CTaHZapTHBIX
sa3b61k0B ITVIK;

(Ha rpuMepe MOy ISIPHOM
cpezibl CoDeSys);
pa3pabaTeIBaTh POrPaMMBbI
7SI TIPOTPaMMHPYEMBIX
JIOTHYECKUX KOHTPOJIIEPOB
C IPUMEHEHUEM Pa3/TMUHBIX
MOJIX0/I0B K
TTPOTPAMMHUPOBAHHUIO C




JIOTHUeCKUX
KOHTPOJI/IEPOB C
NIpUMeHeHeM
Pa3IMYHBIX MTOXO0B K
MPOTPAMMHPOBAHUIO C
HCII0/Tb30BaHNEM
CTaH/]apTHBIX SI3bIKOB
TUIK;

TIPOBO/TUTh
MMUTAIIOHHOE
MO/Ie/TUPOBAHUE CPe/TbI
1 00BEKTOB YTIPaBIeHUS
TUIK;

TIPOBO/TUTH
crieliupUKaI v
TpebOoBaHMIi 1 CBOWCTR
nporpamm I1JIK Ha
CTIel[Ha/TbHBIX S3bIKaX.
CTPOUTH KOHEUHbIE
CorJlacOBaHHbIe MO/IeNr
nporpamm I1JIK.

BiageTh HaBbIKAMH:

Pa3paboTku
HaJIéKHBIX ITPOrpaMM
JIOTUYeCKUX
KOHTPOJIJIEPOB Ha
CTaHJapTHBIX SI3bIKaX
TVIK.

JIOTHYeCKUX
KOHTPOJI/IEPOB C
NpUMeHeHneM
Pa3/IMYHBIX TOJX0/0B K
MPOrPaMMHUPOBAHHUIO C
MCII0/Ib30BaHUEM
CTaH/IapTHBIX SI3bIKOB
TJIK;

TIPOBO/IUTH
HUMUTALIMOHHOE
MO/Ie/TMPOBAHKE CPe/Ibl
1 00BEKTOB YIIPaBIeHUsS
TJIK.

Bj1ajieTb HaBbIKaAMH:

Pa3pabotku
HaIE)KHBIX MPOrPaMM
JIOTHUeCKUX
KOHTPOJIJIEPOB Ha
CTaH/APTHBIX SI3bIKaX
TJIK.

VICTI0/Tb30BaHUEM
CTaH/apTHBIX A3bIKOB ITJIK;
MPOBOJIUTH UMHUTALMOHHOE
MO/le/IMpOBaHKe Cpebl U
00BEKTOB yTIPaB/IEHUS
TJIK;

MIPOBOAUTS crieLiuUKaLMI0
TpeOOBaHMI 1 CBOWCTB
nporpamm IVIK Ha
CrelaabHbIX SI3bIKaX.
CTPOUTH KOHEUHbIe
COIJ1aCOBaHHBIE MOJeNN
nporpamm ITJIK.

B/iajeTh HaBbIKaAMU:

PazpaboTku
Ha/I&)KHBIX IPOrPaMM
JIOTHUeCKUX KOHTPOJIJIEPOB
Ha CTaHJAPTHBIX SI3bIKAX
IVIK.

MPOBO/IUTH UMHUTAL[MOHHOE
MO/Ie/TUpOBaHue Cpebl U
06nekToB yripaeienus [TJIK;
TIPOBO/IUTE CHIeLU(UKALIAIO

TpeOOBaHMIA ¥ CBOMCTB MPOrpaMm
IVIK Ha crieliyanbHBIX SI3bIKaX.

CTPOUTHL KOHEeYHbIe
COrJIacOBaHHbIE MOJleN!
niporpamm IJIK.

BJ'la}J[ETb HdBBbIKdAMM:

Pa3paboTKy Ha/IEXKHBIX

MporpamMm JIoTH4eCKHX

KOHTPOJIJIEPOB Ha CTaHAAPTHBIX

s3bIKax I1JIK.
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IIpodeccuoHanbHbIe KOMIETEHLIMU

I1K-3

WnpuBrayansHOe
3a/laHue.

3aver.

OK3aMeH.

1-16

3HaTh:

COBpPeMeHHbIe METO/IbI
cretUKalvY,
TIOCTPOEHUS U aHa/Ir3a
KOPPeKTHOCTH
TIpOrpaMM JIOTM4YecKux
KOHTDOJUIEPOB.
Ymern:

TIPOBO/IUTD
TeCTUpOBaHNe
nporpamm IJIK;
MIPUMEHSTh
WHCTPyMeHTa/IbHbIe
cpeacTBa BepuUKaluu
JJ1s1 aHaM3a
KOPPeKTHOCTH
nporpamm IVIK.

Biajerb HaBbIKAMH:
IIpoBepku
KOPPEKTHOCTU
MpOrpaMM JIOTMUeCKUX
KOHTPOJLJIEPOB.

3HaTh:

COBpeMeHHbIe MeTOZbI
cneuKalvy,
MOCTPOEHUS U aHa/13a
KOPPEKTHOCTH
TpOrpaMM JIOTHYecKrx
KOHTPOJI/IEPOB.
Ymern:

TIPOBOAWTD
TeCTUpOBaHUe
nporpamm IJIK;
IIPUMEHSTh
VHCTPyMeHTa/IbHbIe
cpe/icTBa BepudUKaluy
[J1s1 aHa/M3a
KOPPEKTHOCTH
nporpamm ITJIK.

BnapeTs HaBBIKamMM:
[TpoBepku
KOPPEKTHOCTU
[POrpamM JIOrM4eCKuX
KOHTPOJI/IEPOB.

3HaTh:

COBpeMEeHHEIE MeTO/[bI
cretUKalvY,
TIOCTPOEHUS U aHa/lr3a
KOPPEKTHOCTH MpOrpamMMm
JIOTUYeCKUX KOHTPOJIIEPOB.
Ymetn:

TIPOBOJIUTH TeCTUPOBaHKe
niporpamm IUIK;
TIPUMEHSTh
MHCTpYMeHTasbHbIe
cpezcTBa BepudUKaLyu AJis
aHa/v3a KOppeKTHOCTH
niporpamm IIJIK.

Bnapere HaBBIKaMM:
IIpoBepku

KOPPEeKTHOCTH NpOrpaMM

JIOTU4eCKHUX KOHTPOJUIEPOB.

3HaThb:

CcoBpeMeHHbIe MeTO/ibl
crierUKarvu, MOCTPOEHHUS U
aHaJi3a KOPPeKTHOCTH
TpOrpaMM JIOTHYeCKUX
KOHTPOJI/IEPOB.

Ymern:

TIPOBO/IUTH TECTUPOBAHUE
nporpamm I1JIK;

MPUMEHSITb UHCTPyMeHTalbHbIe
Cpe/iCTBa BepUGbUKAL[UH [I/IsT
aHaJiM3a KOPPeKTHOCTHU IPOrpaMM
IJIK.

BiageTs HaBbIKaMM:

IIpoBepku KOPPEKTHOCTU
MPOrpaMm JIOTUYECKUX
KOHTPOJLI/IEPOB.
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3. MeToguuecKre peKOMeH/jalii Mperno/jaBaTe/iio 1o npoieaype oueHNBaHUsA 3HaHUM,
yMeHHUM, HABbIKOB U (U/IH) ONbITA JeATe/IbHOCTH, XapaKTepu3yIIUX 3Talbl

(opMupoBaHusA KOMNIeTeHL[UM

Llenbto mpotiieyphl OLleHUBaHUS SIBJISIETCST OTpe/ie/ieHre CTerleH! OBJaZileHUs CTY/IeHTOM
O’KHJ@aeMbIMH pe3y/ibTaTaMu 00yueHUs (3HAHUSIMM, YMEHHWSIMHM, HaBbIKaMU U (W/IH) OIBITOM
JlesiITeJTbHOCTH).

[Tpouieaypa OLleHMBaHUS CTeTeHW OBJIA/IeHUs CTYEeHTOM O)KHUJAeMbIMU pe3y/bTaTaMu
00yueHHsI OCYII[eCTB/ISIETCS C TIOMOIL[bI0 METOIUYEeCKUX MaTepHaJIOB, TIPe/ICTAaB/IeHHBIX B pasziesie
«TuroBble KOHTPOJIbHBIE 33/laHUSI WM WHbIe MaTepHuasbl, HeoOXoauMble /Jisi OLIEHKU 3HaHWMH,
yMeHWM, HaBbIKOB U (W/IM) OMbITa [|eSTebHOCTH, XapaKTepU3yHOIUX 3Tarbl (POPMUPOBaHUS
KOMITeTeHL[1I»

3.1 Kputepuu oijeHMBaHUsI CTeleHU OBJIAfieHUs] 3HAHUSMH, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /lesiTe/IbHOCTH, OTpe/ie/isiiole yPOBHU C()OPMHPOBAHHOCTH KOMIIeTeHI[UM

[ToporoBbliii ypoBeHb (00111e XapaKTepPUCTUKH):

B/IaJleHre OCHOBHBIM 00-eMOM 3HaHUH I10 TIPOrpaMMe VCLIMTIIVHEL;

3HaHWe OCHOBHOW TePMMHOJIOTMM [JAHHOW 00/1acTH 3HaHUM, CTUIMCTAYEeCKU
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHWe OTBeTa Ha BOMPOCHI 0Oe3
CYILIeCTBEHHBIX OIIUOOK;

B/la/leHNe UHCTPYMeHTapueM JAUCLUIIMHBI, YMeHHe ero UCI0/1b30BaTh B pellieHUH
CTaHJapTHBIX (TUMOBBIX) 3a7aY;

CITOCOOHOCTH CaMOCTOSITE/TbHO TIPUMEHSITh TUTIOBbIE pellleHHs B paMKax paboueit
NIpOrpaMMbl JMCLIUTUIMHBI;

YCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpoOrpaMMoit
JVCLIATI/IVHBI;

3HaHMe 0A30BBIX TEOPHH, KOHIIEILWIA 1 HallpaB/IeHUH 110 U3yYaeMOU JUCLIUIIIVHE;
camocTosiTesibHas paboTa HAa TMPAaKTHYeCKUX W /1a0OpaTOpHBIX —3aHATHSX,
TepUoANYeCcKOe ydacThe B TPYMIOBBIX OOCYXIEHUsIX, [JOCTAaTOUHBIM YPOBEHb
KyJ/IbTYPbI UCTIOJTHEHUS 3a/laHUN.

[TpogBUHYTHIN ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/Hble W CHUCTeMaTHU3WPOBaHHbIE 3HAHWS B OO0bEMeE TPOrpaMMEI
JVCLIATIIVHBI;

WCII0/Ib30BaHe  OCHOBHOM  TEpPMHHOJIOTUM  JaHHOM  00/lacTH  3HAHWH,
CTWIMCTUYECKM TIpaMOTHOE, JIOTMYeCKU IIPaBW/IbHOE W3J/I0O)KeHHWe OTBeTa Ha
BOMNPOCHI, YMEHHe JieflaTh BbIBOJbL;

BJIa/leHHe MTHCTPyMeHTapueM [JUCLIMIVIMHBI, yMeHHe ero UCI0/1b30BaTh B pellleHnH
yueOHBIX U MpodeCcCUOHANTBHBIX 3a/]au;

CIOCOOHOCTh CaMOCTOSITEIbHO pelllaTh CI0XKHBIE 3aziauu (Tpob/ieMbl) B paMKax
paboueii porpamMmmbl AUCLUTITAHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JIUTepaTypbl, peKOMeH/J0BaHHOM paboueit
MpOrpaMMOM UCLIUTIIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0A30BBIX TEOPUSIX, KOHLIETIUSAX W HalpaB/IeHUsX T10
Y3y4yaeMol JAUCLIMITIMHE U [jaBaTh UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosTe/IbHast paboTa Ha MPAKTUYeCKUX Y Tab0PaTOPHBIX 3aHATUSIX, YYacTHe B
TPYIINOBBIX 00CY’KeHHUsIX, BEICOKHI YPOBEHb KY/IbTYPbI UCIIOJTHEHHST 3alaHU .

Brbicokuii ypoBeHb (00111 XapaKTePUCTHUKH):

cUcTeMaTU3UpPOBaHHbIe, TyOOKWe U TIO/IHbIe 3HAHWS [0 BCeM pa3fesiam
JIVCLIUTUIVHBI;

TOYHOE WCITIO/Ihb30BaHKe TePMHUHOJIOTUU IaHHOW 00/1acTy 3HAHUM, CTU/TUCTUYECKH
rpaMOTHOE, JIOTUYECKA MpPaBWIbHOE U3/I0’KeHHWE OTBeTa Ha BOIPOChI, YMeHHe
JiesiaTb 000CHOBaHHbIe BBIBO/IbI;



® (Oe3ympeyHoe B/ajieHMe UMHCTPYMEHTapyWeM [AWCLMIUIMHBL, yMeHHe ero
VICTI0/Ib30BaTh B [IOCTAHOBKE U pellleHWH HayYHBIX U NPO(eCCUOHA/IBHBIX 3a/ay;

® CriocoGHOCTb CAMOCTOSITE/IbHO M TBOPUYECKH pelliaTh CJI0XKHBIe 3a7aukl (11pobsieMbl)
B paMKax pabouei mporpaMmbl JUCLUTITHHBI;

* 10jHOe W TI/1yOOKOe yCBOEHHWe OCHOBHOM U [IOTIOJHUTE/IbHON JIMTepaTypbl,
pPeKoMeH/I0BaHHOU paboueii MporpaMMo AUCIUTTAHBI,

® yMeHHe OPUEHTHPOBATbCS B OCHOBHBIX TEOPUSIX, KOHLIENLUAX 1 HallpaB/IeHUsX 110
Y3yyaeMol JWUCLUIIMHE U /laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha TIPaKTUYeCKUX U J1abopaTOPHBIX 3aHATHUSIX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY>KIEHHUSIX, BLICOKHI YPOBEHb KYJIbTYPHI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnucaHue npoueAypbl BbICTaB/IeHUS OL[eHKH

B 3aBucumocty OoT ypoBHSI C(HOPMUPOBAHHOCTH KaXKAOW KOMIIETEHLIMUA M0 OKOHYaHWU
OCBOEHUs AUCLUTUIMHBI CTY/IeHTY BBICTaB/ISIeTCS OLleHKa. J{/1s1 AUCLIMIUIMH, U3yJyaeMbIX B TeueHue
HEeCKOJIbKMX CeMeCTPOB, OLIeHKAa MOKeT BbICTAB/ISATbCSI HE TOILKO TI0 OKOHUAHHH ee OCBOEHUs], HO
1 B TIPOMEXYTOUHBIX ceMecTpax. Buj olleHKH («OTIMUHO», «XOPOILIO», «YAOBIeTBOPUTEILHO,
«HEY/IOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») ormpejensercs paboueil mporpaMmoin
JUCLIATI/IMHBI B COOTBETCTBUU C yUeOHBIM IJIaHOM.

OneHKa «OT/JIMUHO» BBICTAB/SIeTCS CTYAEHTy, Yy KOTOPOro KaxKAas KOMIleTeHLus
(TTO/THOCTBIO W/ YacTUUHO (hopMupyeMasi JaHHOM JUCLIMIIIMHON) cOopMHpOBaHA Ha BBICOKOM
yYPOBHe.

O1leHKa «XOpOILO» BBICTAB/SETCS CTY/AEHTY, y KOTOPOTrO Kax/as KOMIIeTeHLUs
(MOMHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW JUCLUIUIMHOM) C)OPMUPOBaHa He HIKe, UeM
Ha MPOJBUHYTOM ypOBHE.

O1ueHKa «yJOB/IeTBOPUTENLHO» BBICTAB/SETCS CTY[EHTY, y KOTOpPOro Kaxjas
KoMmreTeHLUs1 (TTOJIHOCTBI0 WJIM YaCTUUHO (hopMupyeMasi JaHHOW JAWCLIMIVIMHOMN) chopMUpOBaHa
He HIKe, YeM Ha TTIOPOTOBOM YDOBHe.

O1leHKa «Hey/I0BIeTBOPUTEbHO» BBICTABJISIETCS CTY/JeHTY, V KOTOPOro XOTsi Obl ofiHa
KOMITeTeHI[Usl (TIO/THOCThI0 WM YaCTUYHO (popMUpyemasi JaHHOM AUCLIMILIIMHON) chopMHpOBaHa
HIDKe, UeM Ha TTIOPOTOBOM YPOBHe.

O11eHKa «3aueT» BbICTABJISIETCS CTY/I€HTY, Y KOTOPOI'o KaXk/asi KOMITeTeHL[usl (MIOJTHOCThbIO
WA YaCTUYHO hopMUpyeMast JaHHOM AUCLUTVIMHON) cpOopMUPOBaHa He HUJKe, UeM Ha TTIOPOrOBOM
yYPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTY/IeHTY, Y KOTOPOTro XOTsl Obl OflHa KOMITeTeHLIUsI
(MOHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW AWCLUIIIMHON) cpOpMUPOBaHa HUXKe, ueM Ha
TIOPOTrOBOM YDOBHE.
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IIpuioxenue Ne2 K paboueii mporpaMmMe JUCHUILTHHBI
«Cnenudukanus u sepupukanusa IIJTK»

METO]I[I/I'IECKI/IE YKa3aHHUA JJ/I CTYA€HTOB 110 0CBO€HHI0 JUCIIUIT/TUHbI

[Tporpammupyemsiii noruueckuit KoHTposiep (ITJIK) — 3To mporpaMmHO yIipaB/sieMblit
JVCKPETHBIN aBTOMAT, UMeOIINK HEKOTOPOe MHOXXeCTBO BXO/I0B, TTO/IK/IFOUEHHBIX [10CPejCTBOM
JATUMKOB K 00BEKTY yTIpaB/IeHUs, © MHOXKeCTBO BBIXO/IOB, MO/IK/IFOUEHHBIX K UCIIOJTHUTETbHBIM
ycrpoiictBam. [TJIK KOHTpO/MpyeT COCTOsiHWSI BXOZOB W BbIpabaTbIBaeT OIpeje/ieHHbIe
1oc/ieZloBaTeIbHOCTY MPOrPaMMHO 3a/JaHHbBIX [JeMCTBUM, OTPA’KaroLLMXCS B U3MEHEHNUH BbIXO/IOB.
[VIK mnpenHa3sHaueH [ pabOTbl B peXUMe peajibHOTO BpPeMEHH B YC/IOBUSX
rpombiiiieHHoU cpefibl. ITJ/IK nMeroT 1Mpokoe pacripoctpaHeHye. OHU 3a/jeliCTBOBaHbl HAUMHAsI
c OBITOBBIX TPHOOPOB M 3aKaHUYMBAas CJOXKHBIMKA CHCTeMaMH (TIpOLIeCCaMu) YIIpaBJIeHHs
MIPOMBIIIEHHBIMU  00BeKTamMu. JItoboe yCTpolCTBO, CIIOCOOHOE aBTOMAaTHUeCKH BBITIOHSITh
HEKOTOpble oOrepalyy, MMeeT B CBOEM COCTaBe YIIPaB/SIOLIMK KOHTPOJ/UIEP — MOZY/Ib,
obecrieunBarOIIUiA IOTUKY pab0ThI yCTPOMCTBA.

3ajaueli mpukaagHoro nporpamMmMmupoBaHus [IJIK sBasieTcsi peanusaiusi aaropuTma
yIpaB/eHus1 KOHKPETHbIM yCTpOWCTBOM. I[Ipu 3ToM K ympaBmstoiuM nporpammam [1JIK,
peanM3yoIUM JIOTUKY TIPOLIeCCOB, TPebsB/SIOTCS CTporve TpeboBaHUS KOPPEKTHOUM paboThl,
MOCKOJIbKY TpOrpaMMHasi OIIMOKa MOXKeT TIPUBECTH K Cepbe3HbIM HeraTUBHBIM TOC/e/[CTBUSIM
(mpyuMHeHVe Bpeja 3[0POBbK0 MepCOHa/la M3-3a HapylLIeHUs TeXHOJIOTMYeCKOro Ipoliecca,
9KOHOMUYECKUH yI1iep0 1o IpUUrHe aBapuiHOTO MPOCTOST WU TTepepacxofia ChIpbs U T. I1.).

N3HavansHo [TJIK nipegHa3Havyaiucs /151 yrpas/ieHys Iocae0BaTe/IbHbIMU JIOTUUeCKUMU
TrpolieccaMH, UTo U 00YC/IOBWIO C/IOBO «IoTUuecKuii» B Ha3BaHuM [1JIK. CoBpemenHble TTJIK
TIOMHUMO TIPOCTBIX JIOTHUECKUX OTiepaLiyii CTIOCOOHBI BHITTO/THSTD LIM(POBYI0 00pabOTKY CUTHAJIOB,
ynpasJieHue MPUBO/IaMH, PeryIMpoBaHre, (PYHKLMU ONepaTOpCKOro yrpaB/aeHUs U T. [.

dusnuecku, TunuuHkii [TJIK mpeacraisieT co60it 610K, UMETOIIHNA OTpeie/ieHHbIN Habop
BBIXOJIOB M BXOJOB, [/l MOJK/IIOUEHUs [aTUYMKOB M UCIIOJHUTEbHBIX MexaHU3MOB. JIoruka
yIipaB/IeHUs OMUChIBAETCS IPOrPaMMHO Ha OCHOBE MUKPOKOMIIBIOTEPHOI'O s/pa.

A3biku nporpammupoBanus [1JIK onpegensitoTcss MexayHapoAHbIM CcTaHZapTomMm MOK
61131-3. DTOT CcTaHAapT BK/IOUaeT B cebs omucaHue TISITH SI3bIKOB MporpammupoBanust [TJIK:
SFC, IL, ST, LD u FBD.

A3pik IL (Instruction List) 0C/IOBHO — CITUCOK UHCTPYKIMA. DTO TUITUYHBIN acceMO/iep
C aKKyMYJIITOPOM U Tlepexo/iaMu I10 MeTKaM.

A3wik ST (Structured Text) — sI3bIK BBICOKOTO YPOBHSI, CHHTaKCHUUeCKH Tpe/ICTaB/ISOLUI
co0o¥i HeCKO/IbKO a/larTUPOBAHHBIN 513bIK [1acKaib.

A3bIk peneitnbix guarpamm LD (Ladder Diagram) vnu peneiiHo-KoHTakTHbIX cxeM (PKC)
— rparuecKuii I3blK, peanr3yIoLuil CTPYKTYPbI 3/IeKTPUUeCKUX Lierel.

FBD (Function Block Diagram) — rpaduueckuii si3bIK TPOrpaMMHPOBaHUS, JharpaMMbI
B paMKax KOTOPOrO OYeHb HallOMUHAIOT MPUHLIUIIAAIBHYIOCXEeMY 3JIeEKTPOHHOIO YCTPOMCTBA Ha
MHKpOCXeMax.

SFC (Sequential Function Chart) — mocneznoBaresibHble (YHKIMOHA/bHbIE CXEeMBI.
HOuarpammbl SFC sB/sIOTCS BBICOKOYPOBHEBBIM IpaduuecKM HHCTpPyMeHTOM. I'paduueckas
ararpamma SFC cOCTOMT M3 1IaroB M TEpPexo/ioB MeXAy HUMM. PaspelleHue mepexoja
onpegensieTcss ycioBueM. C 11aroM CBsi3aHbl OmpejiesieHHble JercTBUs. OmnucaHus [elCTBUN
BbIMonHstOTCsE Ha yoboM sisbike MOK. Cam SFC He cOfiep>KUT KaKUX-JIMOO YIIPaB/ISTFOILUX
komaH/ [TJIK. [leicTBUs MOTYT OBITH OTIMCAHBI U B BUIe BI0XKeHHOU SFC-cxemMbl. MOXKHO CO3/1aTh
HECKOJIbKO YPOBHeM 10/[00HBIX BJIOYKEHUI, HO B KOHEUHOM cyeTe /1efiCTBUSI HM)KHET0 YPOBHS BCe
paBHO HeobxoauMo Oyzet onmcats Ha IL, ST, LD umu FBD. Llensto npumenenust SFC sBiisieTcst
pasjienieHre 3aJjaur Ha TIPOCThIe 3Tarbl ¢ (JOpMabHO OTpe/ie/ieHHOMN JIOTMKON paboThl CUCTEMBI.
SFC pmaeT BO3MOXKHOCTh OBICTPOTO TIOCTPOEHUsI TIPOTOTHITA CUCTEMbI 6€3 TIPOrpaMMUPOBaHUS U
TIPUBS3KU K KOHKPETHBIM arfapaTHbIM CpeZiCTBaM.
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YKa3aHHble S3bIKU MPEe/ICTaB/ISAIOT COO0H TTPOCTOM, HO AOCTAaTOYHO MOIIHbBINA HHCTPYMEHT
nuist peanu3sarmu 3azad [1JIK. [Ipy mporpaMMHpOBaHHEM OFHOW M3 CAMBIX YAOOHBIX M yJAUHBIX
KOMOUHAIMI s3bIKOB siBsieTcsi coueTaHue SFC-ST-LD, mpu KOTOpoM yTpaB/sifOIIMN KapKac
rnporpammel ctpoutrcsi B Buzge cxeM SFC, ycimoBus nepexofoB 1o maram SFC-cxemsbl
onuckIBaroTCs Ha s3blke ST, a camu SFC-1aru HanosiHsAroTcs LD-auarpamMmamMu.

B cospemennbix ITJIK Hapsify C OUCKpeTHBIMM IIMPOKO MCHO/b3YKOTCS aHA/JIOTOBbIe
BXOJbI U BbIxoAbl. B chepe npumenenusi ITJIK gucKpeTHBIMH Ha3bIBaIOT OWHApHbLIE BXOABI M
BBbIXO/IbI, T. €. BXO/IbI U BBIXO/IbI, 3HAUEHHSI CUTHAJIOB Ha KOTOPBIX CITOCOOHBI PUHUMATh TOJIBKO
[lBa COCTOSIHUSI — JIOTUUECKOTO HYJISl U JIOTUYeCKOW eZIMHULIBI.

HaTtuvikamu, HOpMUPYIOIIUMU BXOTHOM TUCKPETHbBIN CUTHAJI, SIB/SFOTCS KHOTIKU PyUYHOTO
yIpaB/eHusi, KOHLeBble [aTUMKW, JaTuUMKU [BWKEHHUs, [JaTYWKU YPOBHS, KOHTAKTHbIE
tepmoMeTpbl U T. 1. Cdepa npruMeHeHUs] OMHAPHBIX BLIXO/IOB TAaK)Ke [JOBOJILHO OYeBU[HA:
3/7IeKTPOMAarHWTHbIE pejie, CUJIOBbIe I1yCKaTe/d, 3JIeKTPOMarHUTHbIe KilaraHbl, CBETOBbIE
CUTHA/IM3aTOophbI U T. [I.

AHanoroBbili (HempepbIBHbIN) CUTHAA OTpakaeT YpPOBeHb HAaNpPSKeHUsT WM TOKa,
COOTBETCTBYIOIIMM HEKOTOPOW (PU3NUeCKOW Be/MUMHe B KaXbli MOMEHT BpeMeHHU. ITOT
YPOBEHb MOXKET OTHOCHUTBCS K TF000M pu3rueckoi BeTMuHe — TeMIlepaType, JaB/lIeHUI0, BeCy,
M0JIO’KeHU0, CKOPOCTH, vyacToTe U T. A. HecmoTps Ha Ha3BaHUe, aHaoroBble curHasnbl B I1IJIK
00s13aTesIbHO MpeoOpa3syroTcs B IU(POBYIO, T. €. 3aBe/JOMO AUCKPETHYIO (hOpMY TIpe/[CTaB/IeHHUS.
Ho B Texnnueckux sokymeHnTax [1JIK BcTpeuaeTcsi MIMEHHO yKa3aHUe KOJIMYeCTBa JUCKPETHBIX U
aHa/I0rOBBIX BXO/IOB U BBIXO/IOB.

B pamkax auctmmuivsbl «Crienudukanys v Bepudukanus [1IJIK» ¢ 1jesiblo ciesiaTh akLieHT
MMEHHO Ha IMOCTPOEHWM JIOTWKW YTIpaB/ieHWs Bce 3ajauu (0OBeKThI yIipaBjeHWs W pabouue
TIPOLIeCChI) TI0J00paHbI TaKUM 00pa3oM, UTOOBI UX peanu3als Mora ObITh OCYIIleCTB/I€Ha Ha
«auckpeTHbIx» [IK, T. e. ITVIK, MMeroL{MX TO/IBKO AUCKPeTHbIe BXObI U BIXO/bI.

Ba)kHO OTMETHTB, UTO 33/lau¥ B paMKaX WHAWBUYaTbHBIX 3aZlaHUHN SB/ISIOTCSA yUeOHbIMU
Y He OTPakaroT B TIOJTHOM Mepe BCEero TOTo, C ueM pa3paboTuuK CHUCTEMBI YIIPaBIeHUsS MOXKET
BCTPETUThCS Ha TpakTHUKe. Bosiee Toro, Obljia c/iesiaHa TIOTBITKA BBIJIENIATh UCKITFOUUTETBHO
obmacte KomrieTeHMy miporpammucta ITJIK. PaccMoTpeHHBIe 3ajjaud He KacarOTCs BOTIPOCOB
rPaMOTHOTO TIPOEKTUPOBAHUs 0e30TIaCHBIX CUCTEMbI aBTOMaTUYeCKOTO YIipaBjieHus: (Ha OCHOBe
[1JIK), uTOo sIB/IsIeTCSI OTBETCTBEHHOM chepoii AesiTelbHOCTH TIO/ITOTOB/IEHHBIX CIeI[HaTuCTOB —
KBa/IM(PULIMPOBAHHBIX HWH)XEHEPOB-TIPOeKTUPOBIIMKOB. Kakjas 3ajaya MOMKMO CJI0BECHOTO
onuvcaHuss CHab)keHa TIDUHIUINHWAIBHON CXeMol oObeKTa yripaBjieHWss W HWHTepdeiicom
ynpasssitoijero ITJIK. Takum o6pa3oMm, 3afiaua siBAseTCSi CTPOro 3ajaueil MporpaMMUCTa,
BBITIO/THSIETCSI B YETKO OUEpPUYEHHBIX PaMKaxX TEeXHUUECKOrO 3aJjaHusi U COCTOUT B peayv3aluu
ynpassstoijert norvuku I1JIK Ha sa3pikax craHgapra MOK 61131-3. Ilpepmnonaraetcsi, 4rto
pa3paboTka ympasnstoieli nmporpammbl [IJTK MOXXeT OCYIIeCTBASTHCS B PEXXUME MY Oe3
MOJK/TIOUeHUsT BHellTHero obopyzoBaHus. [Ipy 3TOM OJHO W3 OCHOBHBIX TpebOBaHUMA,
NpeAbsBAsieMbIX K IpOrpaMMe, — 3TO IIPOCTOTa ee BOCIPUATUS W TMOHHMAaHUS BCeMH
CreluanycTaMy, 3aHATbIMA IIPU  TOCTPOEHMM CHUCTeMbl aBTOMATUYECKOrO YIIpaB/IeHUs
Ha 6a3e TTJIK.

[TogpobHble cBefieHHsI O CTPOEHHH IPOrPaMMHUPYeMbIX JIOTHYeCKUX KOHTDPOJIJIEPOB U
cnocobax UX MPOrPaMMHPOBaHUS MOTYT ObITh HalZIeHbl B UCTOYHUKAX U3 CITUCKA JINTepaTyphI.

CoBpemennsbie [IJIK yHMBepcanbHOrO Ha3HadyeHusl, MojJepykKuBarolide ctaHgaptT MOK
61131-3, MPOrpaMMHUPYIOTCSI  Ha  IIePCOHA/IbHBIX  KOMIIbIOTepax  C  IIOMOLIBIO
CrieLiMaM3upPOBAHHBIX KOMITJIEKCOB, Cpe/id KOTOPBIX OJHUM U3 Haubosiee TOMY/ISIPHBIM SIB/ISIETCS
CoDeSys, paspaboranHbiii Komnanuen 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3TO COBpeMeHHbIM WHCTPYMEHT [isi
MPOrpaMMHpPOBaHust KOHTposiepoB. CoDeSys mpefocTaB/isieT MPOrpaMMUCTY YIOOHYIO Cpeay
JUJIs. TIPOrPaMMHPOBaHMsI KOHTPOJIZIEPOB Ha si3blKax cTaHgapta MOK 61131-3. Vcrnonb3yembie
peJakTopel W OTJ/IaZIOuHble CPe/CTBa 0a3WpPYIOTCA Ha MIMPOKO HM3BECTHBIX M XOPOMIO cebs
3apeKOMeH/IOBaBIIWX  [PUHLUMNAX, 3HAaKOMbIX [0  JPYyrMM  IIOMYJIIPHBIM  CpefiaM
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rpodeccroHanbHOTO TIporpaMmupoBaHusi (Takue, kKak Visual C++). TIpousBoaurtenu ITJIK
00BIYHO TIOCTABJISIOT 3TOT KOMIIEKC B KaueCcTBe OeCIiaTHOTO TIPUIOXKEHHUST WK Pa3MeIal0T ero
Ha CBOUX CaMTax.

[Tpeamnonaraercsi, yTo 3alaudl WHAWBUAYATbHBIX 3alaHUN OyJyT BBITOJHATHCA B Cpejie
CoDeSys He Hwke pycuduipoBanHoit Bepcun 2.3.9. I[lpu 3TOM HeoOXOAMMO aKTHBHO
WCTO/Ib30BaTh BCTPOEHHBIE CPE/CTBA BHW3ya/M3allid OOBEKTOB M TIPOLIECCOB yTIpaBJIEHUS.
Wudopmauuss no pabore c komriekcom CoDeSys V.2.3 ¥ BCTPOEHHbIMU Cpe/ICTBaMH
BU3ya/IM3al[ii MOXKET OBbITh Hak/leHa 0 CChIJTKaM B CITUCKE JINTEPaTyPhI.

[TpearmonaraeTcsi, YTo /1S BBITIOJTHEHUS] UHAVBU/YaIbHOTO 3a/laHus Oy1eT TIPUMEeHSIThCS
1nozxo/; (TeXHOMOTUsI) K TIOCTPOEHHI0 U BepU(PUKAI[MK TIPOrpaMM JIOTHYeCKUX KOHTPOJIIEPOB
(IUIK) pnst «JUCKpeTHbIX» 3a/lad JIOTMUeCKOro yrpapjeHus. B pamkax 3Toro mnozaxogja
crierudUKalys TPOrPaMMHOTO TIOBe/IeHHsI TIPOBOAUTCS Ha s3bIKe TEeMITIOPAJbHOM JIOTHKU
muHeiHoro BpemeHu LTL. IlporpammupoBaHue ocyiiectBisieTcss Ha si3bikax ST, LD, IL,
FBD/CFC u SFC mno LTL-cnemudukaiuu crnepaabsHoro Buaa. AHamu3 koppektHoctu LTL-
crieiUUKaLMy MPOU3BOJUTCS C TOMOLbI0 TIPOrPaMMHOIO Cpe/ICTBA CHMMBOJIBHOUM TPOBEPKU
mogenii Cadence SMV. 3ToT nogxoz K rporpammupoBanuio ITJTK obecrieuriBaeT BO3MOXKHOCTb
aHanusa KoppekTHoctu [IJIK-mporpaMm C TOMOIIBI0 MeTo/la TpoBepku Mozenu (model
checking). UV3meHeHue 3HaueHHsi KaXk[Ool TMPOrpaMMHON TepeMeHHOW TMpeJiaraeTcs
onuckiBaeTcs ¢ momolilbto mapel LTL-dbopmys. [TepBast LTL-dbopmyJia onvcbiBaeT CUTYaLUH, TIPU
KOTOPBIX MPOMCXOJUT BO3pacTaHWe 3HaueHHsi COOTBETCTBYOLeN mnepeMeHHOW, BTopass LTL-
¢bopMyna 3aZi@er yCAOBUS, TIPUBOJSIIME K YMEHbBIIEHWIO 3HauyeHUs IepeMeHHOM.
PaccmaTpuBaemble s crierjuduKaiuy moBefieHUs: TnepeMeHHbIX LTL-dbopMysnbl sBsIOTCS
KOHCTPYKTHMBHBIMA B TOM CMBICJ/Ie, UTO 10 HUM MpousBoguTcsl nocrpoenue [1JIK-nporpammsl,
KOTOpasi COOTBETCTBYEeT TeMIIOPa/JbHbIM CBOMCTBAM, BbIDA)KEHHBIM 3TUMU (QOpMYyJIaMHu.
[TporpammupoBanue IJIK cBogautcs K moctpoeHuto LTL-crielvdukaiyy noBeieHUs] KaXKou
nporpamMMHoil nepemeHHo. Ilo LTL-crenudukanmu crpourcss SMV-Mozenb, KOTopasi 3aTeM
TpOBepsieTCsl HA KOPPEKTHOCTb MeTO/I0M TIPOBEPKH MO/Ie/TM C TIOMOILIbI0 CPe/iCTBa BepUPUKaALUU
Cadence SMV.

[Tpu MOCTpOeHUM MOJe/id TIPOTpaMMbl BaXKHO 00eCTieunTh COTJIaCOBaHHOE TIOBe/leHHe
[JIK-maTunkoB. [IpefnaraeTcs onvchiBaTh MOBeJeHHe JaTUYMKOB C MOMOLLbI0 Tpex rpyrn LTL-
(hopmys, KOTOpbIe TPHU TIPOBEpPKEe CITPAaBeJIMBOCTH TPOTPAaMMHBIX CBOMCTB OyAyT OKa3bIBaTh
B/IMSIHME Ha MPOrPaMMHYIO0 MOJefb, TIPUO/IKast ee K pealbHOMY TOBe/leHHI0 ucxoaHoi TTTK-
MPOrpaMMBl.

YyebHO-MeTOfMUECKOE 00ecrieyeHHe CaMOCTOSATe/TbHOM Pad0ThI CTY/JeHTOB 10 JUCIUII/THHE

Iy camocTosTelbHOM PaboThl 0COOEHHO PEKOMEH[YeTCs WCII0/Ib30BaTh yueOHYIO
JIUTEparypy.

Taxke A8 mozpbopa yueOHOW /MTEpaTypbl PEeKOMEH/YeTCsl HCIOb30BaTh IIUPOKUNA
CIIeKTP UHTePHeT-PeCcypCoB:

1. DNeKTpOHHO-OMOMMOTeUHasi CUCTeMa «YHUBepCUTeTCKass OubiuoTeka online»
(www.biblioclub.ru ) - smekTpoHHasi 6ubmmoTeka, obecreunBaroiljasi AOCTYIl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHMKAM, Y4eOHON, HayyHOH U Xy/10’KeCTBEeHHOU
nUTepaType BeAyLIUX U3aTenbCTB (*perucTpaiys B 31eKTPOHHON 61bIMoTeKe — TOJIBKO B CETH
yHuBepcureta. [Tocne perucrpaipu paboTta C cucTeMoi BO3MOXKHA C JIF0O0M TOUKHM /IOCTyTa B
Internet.).

2. ndopmarmonHas cucrema "EfnHoe OKHO focTyra K obpa3oBaTenbHBIM pecypcam”
(http://window.edu.ru/library).

Lenbto co3manuss UH@OpMaLMOHHOW cucteMbl "EguHoe OKHO — foCTyma K
obpazoBatesibHbIM pecypcaM” (MIC "EguHoe oKHO ") siBisieTcst obecrieueHre CBOOOIHOTO 0CTyTa
K MHTerpajbHOMY KaTasory obpa3oBaTe/ibHbIX HHTEPHET-PeCYPCOB U K 3/IeKTPOHHOM OnbroTeke
yueOHO-MeToJueCKUX MaTepHrasoB it 0011ero U MpohecCHoHaIbHOTO 00pa30BaHMsI.
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WudopmaionHas cuctema "EguHoe OKHO JocTyma K oOpa3oBaresibHbIM pecypcam”
co3zmaHa 1o 3aka3ly dezsepasbHOro areHTCTBa 1Mo obOpa3oBanuio B 2005-2008 rr. I'osioBHOM
pa3paboTuvk mpoekra - @PesepasbHOe TOCy/JapCTBEHHOE aBTOHOMHOE  yupex/eHHe
'ocymapcTBeHHbIN Hay4YHO-MCC/Ie0BATeTLCKANM WHCTUTYT WH(POPMAI[MOHHBIX TEXHOJOTUM U
tenekommyHuKauii (PI'AY 'HUU UTT "Muadopmuka") www.informika.ru.

VC "EnvHoe oKHO" 00beIMHSET B eIHOe MH(OPMAI[MOHHOE ITPOCTPAaHCTBO 3/IEKTPOHHBIE
pecypchl CBOOOJHOTO AOCTYTIA /il BCeX YpOBHel obpa3oBaHusi B Poccun. Pa3esibl 3T0M CUCTEMBI:

- DnekTpoHHas OMO/IMOTeKa — SBJISIETCS KPYTTHEHILIUM B POCCUICKOM cermeHTe MIHTepHeTa
XPpaHWIUIIEM MTOJTHOTEKCTOBBIX BepCUl yueOHbIX, yueOHO-MeToJuUeCKUX M HayUHbIX MaTepHaloB
C OTKpPBITBIM focTyroM. bubmioreka cogepxut 6omee 30 000 maTepwasoB, MCTOUHMKAMHU
KOTODBIX SIBJISTFOTCS 00Jiee TPeXCOT POCCUMCKUX BY30B M APYTHUX 0Opa3oBaTe/bHBIX M HayUHBIX
yupexaeHnii. OCHOBY Hario/HeHUs1 OMOIMOTEKH COCTaB/ISIOT 3/eKTPOHHbIE BEPCHMH yueOHO-
METOJMYeCKMX MaTepuasoB, TIOArOTOBJEHHbIE B By3aX, IMpoLIeJllIde peLieH3UpOBaHUe U
pPeKOMeHZIOBaHHbIe K WCIIO0/Ib30BaHUIO COBeTaMH (DaKy/bTeTOB, yueOHO-MeTOJuuecKUMHU
KOMHUCCUSIMH U JAPYTUMU BY30BCKMMU CTPYKTYPaMH, OCYIIECTBJISIOL[UMA KOHTPOJIb yueOHO-
MeTOJMYeCKOH JiesiTeJIbHOCTH.

- VHrerpasmpHBIA  KaTazior — oOpa3oBaTe/lbHbIX  WHTEPHET-PECYPCOB  COZEPXKUT
rpe/iCTaB/eHHble B CTaHJApPTH30BaHHOM (OpMe MeTaZlaHHble BHEIIHHMX PEeCypCoB, a Takxke
COZIeP’KUT OTMCAHUS TIOJTHOTEKCTOBBIX MyOIMKaIMii 31eKTpoHHON 6ubmmoTtekn. OO 06bemM
kaTasiora npesbiiiaeT 56 000 metaonucanuii (M3 HUX okosio 25 000 - BHeIIHWe pecypcChl).
Pacimivpennsii nouck B "Karasore" ocCylecTBiasieTCsi MO Ha3BaHWIO, aBTOPY, aHHOTALUH,
K/IFOUEBbIM CJIOBaM C BO3MO)KHOW (pusbTpaLdeld MO TeMaTHKe, NpeJMeTy, TUILy MaTrepuaa,
YPOBHIO 00pa30BaHUs U ay/IUTOPHH.

- W36panHoe. B pa3gese mipeacTaBsieHbl TOJAOOPKM Haubosee cCofep>KaTelbHbIX U
T0JIE3HBIX, 10 MHEHHUIO peJlaKI[iH, WHTepHEeT-PecypCoB /s 001jero u mpodecCHOHaTbHOTO
obpa3oBaHwusl.

- Bbubmuorekn By30B. Paszen copepXUT MOJOOPKH CAWTOB BY30BCKHX OMOMMOTEK,
3/IEKTPOHHBIX KaTaj0roB OMO/IMOTEK BY30B U MOJTHOTEKCTOBBIX 3/IEKTPOHHBIX OMOIMOTEK BY30B.

Inis camocTosiTesTbHOTO T0/I00pa jmuTepatypbl B Oubmmorteke Spl'Y pekoMeHAyeTcs
WCIO/1b30BaTh:

1. Jlnuneii  kabunet  (http://lib.uniyar.ac.ru/opac/bk_login.php) gaer BO3MOXHOCTB
TMoJIydeHus on-line focTymna K CrMCKy BblJAHHOM B aBTOMAaTU3MPOBAaHHOM DeXXHMe JINTepaTyphl,
MIPOCMOTPA ¥ KOTIMPOBAHMS 3JIEKTPOHHBIX BEPCHI U3/JAHUI COTPY/IHUKOB yHHUBepcHuTeTa (yuel. u
MeTOZ,. 10Ccobus1, TeKCThI JIeKLWH U T.7.) s paboTthl B «J/InuHOM KabuHeTe» He0OX0AUMO 3aiTH
Ha caiiT Hayunoi1 bubmioreku SIpI'Y c mo6o¥i ToukH, uMeroltield ZocTym B Internet, B yHKT MeHIO
«DJIEKTPOHHBIM KaTasior»; TIPONTH MpoLieAypy aBTOPU3aliiu, BbIOpaB BK/IAAKY « ABTOpHU3alUsi», U
3aroJIHUATB TIpe/|CTaB/IeHHbIe M0JIs1 UHPOPMaLUHU.

2. DnekTpoHHasi bubmoTeKa yuebHbIX MaTepranos Spl'y

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cogpepxxur 6osee 2500 mOSHBIX
TEKCTOB y4yeOHBIX U yueOHO-MeTOJUUeCKHWX MaTepuajoB 10 OCHOBHbIM U3y4aeMbIM
MUCLIATIIMHAM, W3[JaHHBIX B yHUBepcuTere. [locTym B CeTH YHUBeEpCUTeTa, JKOO TI0
JIOTHHY/TIapOJIIO.

3. OnektpoHHas KapToTeka «KHHUT00OecreueHHOCTb»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaer yuebGHbIM oH[
HayuHoU Oubsmoreku SIpI'Y, mnpemocTaB/isieT OMepaTUBHYIO HWH(POPMALUI0 O COCTOSHUM
KHUT000ecrieueHHOCTU AMCLIUITAH OCHOBHOM U [IOTIOJIHUTE/TbHON IMTepPaTypoi, a Takke LIMK/Ia
JMUCLIATIIVH U CTIeIUaTbHOCTeH. DeKTpoHHas KapToTeka «KHHUroobecreueHHOCTb» [IOCTYITHA B
CeTH yHHUBepcuTeTa U uepe3 JINUHbINA KaOUHeT.
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