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1. Ilesin oCBOEHUA M CLUIIIMHBI

OucuunvHa «CeMaHTHKa, crieliidyKaLus U Bepudukalys mporpaMm» obecrieurBaeT Ha
npuMepe TIporpamMm Jjiorudeckux KoHtposiepoB (ITJIK) mpuoOpereHwe 3HaHWM U yMEHWM B
cootBeTcTBUM ¢ PI'OC BIIO, copeiicTByeT pacliMpeHWI0 HAYYHOT'O0 KPyro3opa, (popMHUpOBaHUIO
TIpe/ICTaB/IeHUsI O COBPEMEHHOM COCTOSIHUM TeOpeTHUYeCKOM MH(OPMATUKU U TIPHOOpPETEeHHIO
CrielManbHbIX 3HaHWM U3 007acTH  MO/|eIMpOBaHMsi, TOCTPOEHUSI W aHa/lu3a CI0XKHBIX
MH(OPMAaLIMOHHBIX YIIPaBJISOIINX CUCTEM.

Llenbto M3yyeHUs AWCLIMIUIMHBI SIBJISIETCS: O3HAKOMJ/IEHWE CO CTaHJAPTHBIMU SI3bIKaMU
MpOrpaMMHpOBaHusl  joruyeckux KoHTposuiepoB (ILVIK), coBpemMeHHbIMM mMOAXOJaMUA K
cneldUKalMM, TIOCTPOEHUIO W aHaiv3y KoppekTHoctu mporpamm I1JIK, mnpuobpereHue
HAaBBIKOB [IOCTPOEHUS Ha/le)KHBIX MIPOrpaMM JIOTUYeCKUX KOHTPOJIIePOB.

2. Mecto aucnuninHbl B cTpykType OII acnupaHTypbI

MucuunnvHa «CeMaHTHKa, crieldUKanus U BepU(UKalds MPOrpaMM» OTHOCHUTCS K
BapUaTUBHOMW YacTH (AUCLUIUIMHA 110 BbIOOPY) OIT acrivpaHTypBhl.

JucuynivHa uMeeT pa3HOCTOPOHHME CBSI3U CO MHOTMMH JIDYTMMU MaTeMaTUUeCKUMU 1
crieldasbHBIMUA AUCLUIUIMHAMU. [Ipy u3yueHUM AUCLMIUIMHBI «CeMaHTHKa, crieludpukaius u
Bepu(UKalys TPOrpaMM» HCIIO/B3YIOTCSI 3HAaHWS OCHOB CTPYKTYPHOTO ¥ OOBEKTHO-
OpPUEHTPOBaHHOIO0 TMPOrpaMMUPOBAaHUS, CTaHAApPTHBIX $A3bIKOB IporpamMmupoBanus [1JIK,
TEOpUU aArOpuTMOB (MamHbl ThIOpHHra, TPOO/IeMbl pa3pelMOCTH, TIPOOIeMbI CJI0XKHOCTH
aJrOPUTMOB) ¥ TEOPUM KOHEUHBIX aBTOMAaTOB, (JOPMaJIbHBIX 13bIKOB M TPaMMaTHK.

[Ipy O0CBOEHMM AWCLMIUIMHBI HEOOXOJUMbI TaKWe JIMUYHOCTHBIE XapaKTepUCTHKH, Kak:
obuiass  0Opa3oBaHHOCTb,  OpPraHW30BaHHOCTE U TPYZAOMIOOMe,  CaMOCTOSATENHHOCTb,
HaCTOMUMBOCTb B IOCTKEHUH LieJIu.

3. [Inanupyembie pe3yJbTaTbl OOyUYeHHs] 1O JAUCLUIIAHE, COOTHECEHHbIE C
I/IAHUPYeMbIMH pe3y/ibTaTamMu ocBoeHus OIl acnupaHTyphI

I[Tporuecc M3yuyeHUs: JUCLMIIMHBI HampaB/jieH Ha (JOpMHpPOBaHUe C/IeAYIOLMX 371eMEeHTOB
KomrereHIui B cootBeTcTBUM ¢ PI'OC BO, OIT BO u npuobpeTeHus CIeyOUUX 3HAHUM,
YMeHWM, HaBbIKOB U (WU/IM) OMbITA [1eATeTbHOCTH:

3HaThb:

— TIPUHLUIIEI PabOTHI MPOrPaMMHPYEMBIX JIOTUYeCKUX KOHTPOJITIEPOB;

— YCTPOWCTBO U K/IHOU€eBbI€e MOHSTHSI MPOrPaMMHUPYy€EMbIX JIOTUUECKUX KOHTPOJIJIEPOB;

— CTaHJapTHbIe A3bIKK ITPOrPaMMUPOBAHUS JIOTUYECKHUX KOHTPOJIIEPOB;

— COBpeMeHHbIe MeTO/ibl Crielii(PUKaLM1, TIOCTPOEHHsI U aHa/lM3a KOPPEeKTHOCTH TIporpamm
JIOTUYECKUX KOHTPOJIJIEPOB;

— KJacCUueCcKMe W COBpeMeHHble aJrOpUTMbl KOMITbIOTEDHOW MaTeMaTUKW TI0 YacTh
MO/Ie/IMPOBaHUs U aHasm3a nporpamm [TJIK.

YMmerts:

— paboraTb co cpefoi pa3pabOTKK MPOTrpaMM JIOTUYECKHUX KOHTPOJIEpOB (Ha TpUMepe
nonyssipHoit cpeibl CoDeSys);

— paspabaTbiBaTb MPOTPaMMbl /ISl TPOrPAMMHPYEMBIX JIOTHUECKUX KOHTPOJUIEPOB C
TPUMEHeHHWEM pa3/IMuHbIX MOJXO0J0B K TMPOrpaMMHMPOBAHUIO C HCIIO/Ib30BaHUEM
CTaHZapTHBIX A3bIKOB [1JIK;

— TIPOBOAUTH TecThpoBaHue rporpamm I1JIK;

— TIPUMEHSITb MHCTPyMeHTajibHble CpeACTBa BepUGbUKALIUM /i aHaIM3a KOPPEKTHOCTH
nporpamm T JIK.

— TIPOBOJWTH UMHUTALIMOHHOE MO/Ie/TUPOBaHUe CpeZbl U 00beKTOoB yripaBienus [1JIK;

— TIPOBOAMTH cCrtelidUKanuio TpeboBaHui U CBOHCTB mporpamm ITJIK Ha crierpaibHBIX
SI3bIKax.

— CTPOWTHb KOHEYHbIE COTJIacoBaHHbIe Mogesn nporpamm ITJIK;
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pa3pabaTbIBaTh ¥ aHA/IM3UPOBATH HOBBIE aJITOPUTMbI KOMITBIOTEPHOW MaTeMaTHKH YacTh
MO/ie/IMpOBaHus U aHav3a nporpamm I1JIK.

BiapeTs:

Pa3paboTKy Ha/IEKXHBIX MPOTPaMM JIOTUYeCKUX KOHTPOJIJIEPOB Ha CTaH/APTHBIX $3bIKAX
[JIK.

IIpoBepKu KOPPEKTHOCTH IPOrpaMM JIOTUYECKUX KOHTPOJIJIEPOB;

rnpyeMamMM U MeTOZ,AMU MaTeMaTH4yecKoW TeOopuH, JieXKallleil B OCHOBe HarlpaB/ieHUs
pa3pabOTKK anrOpUTMOB KOMIMBIOTEDHOW MaTeMaTWK{ TI0 YaCTh MOJeTMpPOBaHUs U
aHasu3a nporpamm I1JIK;

Ba3oBbIMU HaBBIKaMHM HayuyHO-UCCJ/Ie/I0BATeNbCKONW PaboThl B 00/1aCTH MaTeMaTHuecKoi
TeOpUM pa3pabOTKW W aHalu3a aJrOPUTMOB IO YaCTH MOJeSUPOBaHUs W aHa/iu3a
niporpamm I1JIK.

4. O0beM, CTPYKTypa U cOfiep>KaHHe JUCIUTTHHBI
OO0111ast TPYZOEMKOCTD AUCILUTTMHBI COCTaB/IsIeT 5 3ad. efl., 180 akaj. uac.

DopMBbI TEKyILLero
Bujbl yueOHbBIX 3aHATHH, KOHTPOJISA
& | BK/II0Uas CaMOCTOSATE/IbHYI0 ycreBaeMoOCTH
Tembl (pa3ge/bl) 3]
Ne 9 paboTy CTY/I€HTOB,
JUCIUIUIMHBI, s
n/n 5 U UX TPYAOEMKOCTH dopma
HUX COo/Jiep)KaHue O ”
(B aKajeMUYeCKHX yacax) MPOMEeXYTOYHOU
aTTecTalyu
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SA3bIK crielpuKaLyu. NupvBugyansHoe
1. |TemriopasbHble JIOTHUKU. 2 | 2 11 |3amanue.
3auer.
Crerpiguarps NupuByyansHoe
5 |MOBEAEHHA NPOrPAMMHBIX | ,, | 4 1 11 |saganue
" |mepemenHsbix [TJIK. LTL- )
3auer.
crietibUKaIys.
[Toctpoenue ST- NupuBryansHOe
3. |mporpamm IIJIK mo LTL- | 2 1 12 |3apgaHue.
crieLiMbUKaLH. 3auer.
IToctpoenne CFC- NupuByyansHoe
4. |mporpamm IIJIKmmo LTL- | 2 | 1 12 |3amanue.
crielibUKaLIAN. 3auer.
[Toctpoenue LD- NupuBryansHOe
5. |mporpamm IIJIK mo LTL- | 2 1 12 |3apaHue.
crietibyKaLyu. 3ayer.
6. |IToctpoenwme IL-tiporpamm| 2 1 12 |HguBHayanbHOE




ITUVIK nmo LTL- 3aJlaHue.
cneLU@pUKaLu. 3auer.
[Toctpoenue SFC- NupuBuyansHOe
7. |mporpamm ITJIK nmo LTL- 1 12 |3apgaHue.
crieliMUKaLAH. 3auer.
NMuTalioHHOe
NupvBugyansHoe
g. |MOASMPOBARHE 1 4 1 12 |3amanHwme.
TeCTUpPOBaHue NIPorpamMmm 3auer.
IJIK.
Bcero 3a 2 cemecTp 12 2 94 |[3auer
[TocTpoeHre KOHEUHBIX WNupuBuayanbHOe
9. |mogenel nporpamm ITJIK 2 1 10 |3agmaHue.
1o LTL-crneuudukaumu 3auer.
[uckpeTHOe NupuBuyansHoe
10. |MopmenupoBaHue paboThI 1] 1 10 [3amaHume.
TarMepoB 3ayer.
MopenvpoBaHue WNupvBuyanbHOe
11. |corymacoBaHHOTO 1 1 10 |3apaHue.
TOBe/leHus1 JaTUYMKOB 3auer.
Crerjudukalivisi CBONCTB NupuBuyansHoe
12. |mopeneii mporpamm ITJIK 1 1 10 |3apmaHue.
3auer.
NHcTpyMeHTabHbIE
cpeAcTBa BeprrKaLuu
niporpamm ITJIK. Cadence "
SMV. SPIN. CPNTools. HAMBIAYATIPHOE
13. 1 1 10 |3amanue.
IIprmeHeHue 3aueT.
Bepudukaropa SMV s
aHaM3a KOPPeKTHOCTH
[JIK-nporpamm
Bepudukauums LTL- NupvBugyansHOe
14. |cBoiictB nporpamm [1JIK 1 10 [3amanue.
3auer.
AHanu3 KOHTp-TIpUMepoB WNupguBuayansHOe
15. |mpu BepudUKaluu 1] 1 1 10 [3amanHwme.
nporpamm [TJIK 3auer.
Teopust BepuduKaluu NupuBuyansHoe
16. |Mozeneli mporpaMm. 4 1 18 [3amanue.
Model checking 3auer.
Bcero 3a 3 cemecTp 12 | 6 2 88 |3auet
Bcero 24 | 12 4 140

o hwWN

CopepixaHnue pa3jeioB AUCLUIIUHbI:
Asbik crneuupukaiyu. TemropanbHble JOTMKW. TemropasnbHasi JIOTMKa [lePeBbeB

BbrurcsieHnnt CTL. TemnopanbHas jyorvka jauHerHoro BpemeHu LTL. OroocHoBaHue
BbIOOpA S3bIKA CTIeLU(PUKALIUH.

Crneuydukanys nosegenus nporpammubix nepemenHsix [1JIK. LTL-cnenmdukarys.
[Toctpoenue ST-niporpamm ITJIK no LTL-crietmdukaimum.

[Toctpoenue CFC-niporpamm IJIK no LTL-cnerudukaiyu.

[Toctpoenue LD-niporpamm ITJIK no LTL-crietdukanyu.

[Toctpoenue IL-nporpamm ITVIK no LTL-cnenudukanum.
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7. Iloctpoenue SFC-nporpamm ITVIK no LTL-cnenudukanum.

8. MmurtanoHHOe Mo/e/MpoBaHue U TecTUpoBaHue rporpamm I1JIK.

9. TlocTpoeHnue KoOHeuHbIX Mo/ieneit iporpamm [TJIK o LTL-crierjudukanyu.

10. InckpeTHOE MOZieTMpOBaHMe paboThI TaliMepOB.

11. MopenvpoBaHue COriaCOBaHHOIO MOBEJEHHUS JaTUUKOB.

12. Cnejudukaiiusi cBorcTB Mogeneit nporpamm [TJIK.

13. UHcTpymMeHTanbHble cpefcTBa Bepudukaiuu riporpamm [TJIK. Cadence SMV. SPIN.
CPNTools. IlpumeHeHve Bepudukaropa SMV nana aHamm3a KoppekTtHocTu [TJIK-
NIPOrpaMM.

14. Bepudukarus LTL-cBolictB nporpamm IVIK.

15. AHanu3 KOHTP-TIpMMepOB MpH Bepudukaruu mporpamm [TJIK.

16. Teopus BepuduKkaLuu Mozeneii mporpaMmMm. Model checking.

5. O0Opa3oBare/ibHbIe  TeXHOJIOTMH, HCIO/Ib3yeMble TPH  OCYIIeCTB/IeHUH
00pa30BaTe/ILHOrO MPOLIECCa M0 JUCLUILIHHE

AkajemMuyeckasi JIeKIUs (vmu  nekuusi oOImero Kypca) — T0C/IeJoBaTeTbHOe
W3/I0’)KeHHe MaTepuasa, OCyIeCTB/sseMoe TPeuMyIeCTBeHHO B BH/le MOHOJIOTa TMperojaBaTeis.
TpeboBaHUsT K aKaJieMAYeCKOM JIEKIIUUA: COBPeMeHHbI HayuHbI YypOBEeHb U HaChIIlleHHas
MHGOPMATUBHOCTb, yOequTesbHAasE apryMeHTallysl, [OCTyIHasi W TIOHSITHAas peub, 4YeTKas
CTPYKTypa U JIOTMKA, Ha/Jd4yhe SIPKUX TPUMEpPOB, Hay4yHBIX [J0Ka3aTe/lbCTB, 000CHOBaHHM,
(akToB.

BBoaHas sieKius — JaeT nepBoe LieJIOCTHOe TpeJCTaBleHrde O JUCLUIUIMHE (WU ee
pasfiesie) U OpPUEHTHUPYeT CTyJeHTa B CUCTeMe W3yUeHHUs [aHHOW AUCLUIUIMHBL CTyJeHTbl
3HAKOMSATCs C Ha3HaueHHWeM M 3a/layaMy Kypca, ero poJjibl0 U MeCTOM B CHUCTeMe yueOHbIX
JUCLIATUIMH U B CHUCTeMe TIOATOTOBKHU Crierpanucra. JlaeTcs KpaTkuii 0030p Kypca, UCTOPUS
pa3BUTHSI HAayKd W TIPAaKTUKW, [JOCTIKEHWs] B 3TOM cdepe, WMeHa H3BECTHBIX YUeHBIX,
W3/1araloTcs MepCreKTUBHbIe HarpaBieHUsl uccieoBaHU. Ha 3Tol /ieKLMM BbICKA3bIBAOTCS
MeTO/[UUeCKre W OpraHu3allMOHHble 0COOEHHOCTH paboThl B paMKaX Kypca, a TaKXKe JaeTcs
aHa/IM3 PeKOMeH[yeMOU yueOHO-MeTo[UUeCKOU TUTepaTyphbl.

CemuHap (cemMHapcKoe 3aHfAiTHe) — QopMa 3aHsTHS, Ha KOTOPOM TIPOMCXOJUT
o0Cy)XleHWe CTyZileHTaMH TIOf DPYKOBOJCTBOM TIperofiaBaTesisi 3apaHee ITO/ITOTOBJ/IEHHBIX
JlIOKNa/i0B, pebepaToB, MpoeKTOB. CeMHHAap BBINOHSET C/eAyrole (yHKLUU: CUCTeMaTh3aLus
1 00001IeHre 3HaHUM TI0 W3yUYeHHOMY BOTIPOCY, TeMe, pasjiesy (B TOM UKC/e B HeCKOJIbKUX
yueOHbIX KypcCax); COBEpIIIEHCTBOBaHHE YMEHHM paboTaTh C /IOTMOTHUTEILHBIMA UCTOUHHUKAMH,
COTIOCTaBJISATh U3/I0XKEHUe OJHUX U TeX >Ke BOIMPOCOB B pa3/MYHbIX UCTOUYHHUKAX MH(OpMAaLUU;
yMeHHH BbICKa3bIBaTh CBOIO TOUKY 3peHHsI, 0OOCHOBBLIBATb ee; THMcaTh pedepaThbl, Te3UChI U
TIJIaHBI JOK/IAZIOB U COOOIIeHNi, KOHCITIEKTUPOBaTh MPOUUTaHHOe. [11aH ceMrUHapa 03By4MBaeTCst
3apaHee U B HeM OOBIUHO YKAa3bIBalOTCSI OCHOBHBIE BOTIPOCHI, TIOAJIeXKAll[ie PACCMOTPEHUIO0 U
UTepaTypa, peKoMeHyeMasi BCeM U OT/le/IbHbIM JOK/IaZuiKaM.

IIpakTHUyeckoe 3aHATHE — 3aHSITHe, MOCBAIeHHOe OCBOEHUIO KOHKPETHBIX YMEeHUN U
HAaBBLIKOB U 3aKPerJIeHHIO M0J/yUYeHHbIX Ha JIeKLIUY 3HaHWM T10 MPe/IJIOKEHHOMY alirOPUTMY.

6. IlepeueHpr MH(OPMAIMOHHBIX TEXHOJIOTHH, UCIO/Ib3yeMbIX NMPH OCYIeCTB/IeHUH
o0pa3oBaTe/IbHOr0 TMpoLecca MO /JUCHHUIUIMHE, BK/WYas TMepedyeHb JULEH3UOHHOI0
NpOrpaMMHOro obecniedeHusi W HWH(POPMAIMOHHBIX CHPABOYHBIX CHUCTeM (TpH
Heo0X0JMMOCTH)

B miporjecce ocyiecTBieHrs: 00pa3oBaTeTbHOTO MPOLiecca UCTIOIb3YHOTCS:

—ansi  (GopMHUpOBaHUS TEKCTOB MaTepuasioB /i TPOMEXYTOYHOM U TeKylleu
aTTectauuu — mporpammbl Microsoft Office, usgarensckas cucrema LaTex;

— 1T TIoucKa ydeOHOUW nwurepatypel Oubsmmoreku SApl'Y  — ABTOMaTH3UpOBaHHAs
oubmoTeunast nadopmarmonHas cuctema "BYKU-NEXT" (ABMC "Byku-Next");
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— cpegna nporpammupoBanusi CoDeSys 2.3.9. — http://www.owen.ru/
— UHCTpyMeHTanbHOe cpeAcTBo Bepudukanmu The Cadence SMV Model Checker.
http://www.kenmcmil.com/smv.html

7. IlepeueHb OCHOBHOW M [OMOJHUTE/JBLHOW Yue0HOM J/UTEepaTypbl, PecypcoB
UH(OPMALIOHHO-Te/IEKOMMYHUKAIUOHHON cetn  «/HTepHeT», HEO0XOJUMBIX [Jisl
OCBOEHMS JUCIUNTUHBI

a) OCHOBHas:

1. KysbmuH E.B., Pabyxun [.A., Cokonos B.A. MogenvpoBaHue cOriacoBaHHOIo
nosegeHus MJK-gatunkoB // MopgenupoBaHve M aHa/n3 MH(OPMaLMOHHbIX
cuctem, 2014. T. 21, Ne4. C. 75-90.

2. KysbmuH E.B., Cokonos B.A., PabyxuH [.A. INocTpoeHne n sepudpmnkaums LD-
nporpamm MNMJIK no LTL-cneundmkaunn // MogenumposaHue 1 aHanns
NHPOPMaUMOHHBIX cnuctem, Apocnasnb: T. 20 (6), 2013. C. 78-94.

3. Ky3bmuH E.B., Cokonos B.A., Psbyxun [I.A. [Toctpoenne u Bepudmkarms [T/TK-
nporpamm 1o LTL-crnenudukanmy / MozenupoBaHye U aHaau3 MHGOPMaL[MOHHBIX
cuctem, flpocnasne: T. 20 (4), 2013. C. 5-22.

4. KysbMmuH E.B., CokonoB B.A. MogenupoBaHue, cneyudukaumsi U nocTpoeHne
nporpamm fiorn4yecknx KoHTposiepos // MogennposaHne n aHanms
NHPOPMaLMNOHHbIX cnuctem, Apocnasnb: T. 20 (2), 2013. C. 104-120.

5. Ky3bmuH E.B., Psbyxun [I.A., CokosoB B.A. O BbIpa3suTenbHOCTH MMOAX0/1a K
nocrpoenuto [IVIK-nporpamm no LTL-cnenudvkanmy / MogenvpoBaHue U aHanu3
MH(OPMaLMOHHBIX cucTeM, fpocnasnb, Apl'Y, 2015. T. 22, Ne4 C. 507-520.

6. Ky3bmuH, E. B., ABTOMaTHbIe cueTUMKOBBIe MallivHbI : MOHOrpadus / E. B. Ky3smuH, B.
A. Cokonos; Apoci. roc. yH-T, fApocnasns, Apl'Y, 2012, 158c

7. Ky3pmuH, E. B., ABTOMaTHbIe CUeTUMKOBbIE MallIMHbI [ D/IEKTPOHHBIN pecypc] :
moHorpadus / E. B. Ky3smuH, B. A. Cokonos; fpoci. roc. yH-T, fpocnasns, ApI'Y,
2012, 158¢

8. Ky3bmun, E. B., Bepudukauus mogenei nporpamm : yue6. mocobue st By308 / E. B.
KysemuH ; iog pea. B. A. CokosioBa, Apocnasns, Apl'Y, 2008, 174c

9. Ky3bmun, E. B., Bepudukaiys mogenei nporpamm [ D1eKTPOHHBIN pecypc] : yue0.
nocobue a5 By30B / E. B. Ky3bmuH ; oz peg. B. A. CokosoBa, SIpocnasib, Spl'Y,
2008, 174c

0) momoHUTETbHAS:

1. Tlapp 3. [IporpamMmmupyemble KOHTPOJIePbI: PYKOBOCTBO /151 MHKeHepa. M.: BMHOM.
Jlaboparopus 3Hanui, 2007. 516 c.

2. Iletpos 1.B. IlporpammupyeMsble KOHTpOJIIepbl. CTaH4apTHbIE S13bIKU U [IPUeMbl
npuknagHoro rpoektupoBanus. M.: COJIOH-IIpecc, 2004. 256 c.

3. MunaeB U.I'., Camoiinenko B.B. [Iporpammupyembie 1oruyeckrie KOHTPOJL/IEPHI:
TpaKkTUUeCKoe PYKOBO/ICTBO JjIs1 HaurHaromero nixenepa. Craspornons: AI'PYC, 2009.
100 c.

4. PyKOBOZCTBO I0Jib30BareJis 110 rporpammuposanuio [IJIK B CoDeSys 2.3. I1IK IIposor,
2008.

5. Busyanusanusa CoDeSys. [lonoyiHeHre K pyKOBO/CTBY [10J/1b30BaTe/is 110
riporpammupoBanuto [1JIK B CoDeSys 2.3. IIK ITpoJior, 2008.

B) pecypchl ceTu «/IHTepHeT»

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

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

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

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



http://www.owen.ru/
http://www.owen.ru
http://www.3s-software.com
http://www.kenmcmil.com/smv.html
http://spinroot.com/spin/whatispin.html

UPPAAL. http://www.uppaal.com

CPNTools. http://cpntools.org/
http://prolog-plc.ru/publications

o0k

8. MaTepl/laﬂbHO-TEXHl/lllECKaﬂ 6838, H606X0,E[I/IMHH A oCyIecCTB/IeHUA

o0pa3oBaTe/ILHOTO MPoLecca Mo AUCHHUIIIHHE
Aynutopun, ob6opy/0oBaHHble [Jisi TIPOBeZleHHsl JIeKL[MM, TMpaKTUUeCKUX 3aHITUHA U

KOHCY/IbTaL[UH, GOH/ OMOIHOTEKH, KOMITBIOTePHAs! TeXHHUKA.

ABTop(bI) : mpodeccop Kadeapsl TeopeTUueCckol UHPOPMATUKH, [. ¢.-M. H.
Ky3bpmuH E.B.


http://www.uppaal.com
http://cpntools.org/

IIpunoxenne Nel K paboueii mporpaMme JUCHUTLTHHBI
«CemaHTUKa, crieuyrKalys 1 BepuuKaLys mporpaMmm»
DoH/| OLeHOUHBIX CPe/JCTB
AJisl IPOBe/ieHus] TeKyllel U MPOMe)XXyTOUHOM aTTeCcTaliM CTYAeHTOB M0 JUCLUILINHE

1. TunoBBIe KOHTPO/IbHBIE 3aJaHUSI WJIU MHbIE MaTepHaJsibl, He00X0ANMbIe /ISl OL{eHKH
3HaHM#, YMeHH#, HABBIKOB U (W/IH) ONbITA /IeATe/TbHOCTH, XapaKTepPH3yIOLHUX 3Tamnbl
(opMupoBaHusa KOMIIeTeHLH

1.1. KoHTpoO/IbHBIE 33/laHUS U MHbIE MaTepHaJibl, MCI0/Ib3yeMble B Mpo1jecce TeKyIinen
aTTecTanuu

BapuaHT WHAUMBH/Ya/IbHOTO 3ajaHus /s MNpPoBepKH C(HOPMHPOBAHHOCTH
Komnetrenuui ITK-2 u TTK-3.

YcraHOBKa, CxemMa KOTOpOW TIpefcTaBleHa Ha pUCYHKe, TIpeJjHa3HaueHa [Jis
TIPUTOTOBJIEHUS] CMeCel 13 JByX KOMIIOHEHTOB. I1epBbIi CMellBaeMblli KOMITIOHEHT I10/1aeTCsl U3
6aka 1 mocpezacTBoM kiarnaHa «Kil» B M3Haya/qbHO MyCTOM (HeT CUTHazma OoT JaTuuka «1Y0»)
pe3epByap /|0 TeX 10p, MoKa He cpaboTaeT AaTuuK ypoBHS «IY1». ITo cpabaTeiBaHHIO aTUuMKa
«dY1» knanaH «Kil» 3akpbiBaercsi. 3aTeM OTKpbiBaeTcsi «Kn2» 1 u3 6aka 2 mojiaeTcsi BTOPOi
CMeIIMBaeMbIii KOMITOHEHT /IO TeX TIop, MoKa He cpaboTaeT JaTuuK ypoBHS «/]¥Y2», rocse uero
kianaH «Kn2» 3akpeiBaetrcs. [anee B TeyeHue T ceKyH7, C IIOMOLIbIO MelllaJIKU B pe3epByape
MIPOMUCXOJUT TlepeMelllMBaHhe KOMIIOHEHTOB IIpM OIpeJle/IeHHOM TeMIlepaType, KOTopasi
ro/ilep>kuBaeTcs HarpesareseM. I1o ucTeueHUH 3TOro BpeMeHU OTKpbIBaeTcCsl KiaraH «PKin» u
TIPOMUCXOJUT BBIFPy3Ka TIOTOBOM CMecH. BbIrpyska 3akaHuuBaeTcs, T.e. kjanaH «PKi»
3aKpbIBaeTCs,, KaK TO/bKO IponajaeT CUrHaj OT Jartuvka ypoBHA «JYO». KiamaH «AKi»
UCIIO/b3YeTCs [JIg NPUHYAUTE/NBHOIO CIUBa CMecd u3 pesepByapa. Hamuuue cmelnnBaeMbIX
KOMIIOHEHTOB B 0akaXx orpeie/isieTcsi 10 COOTBETCTBYIOIIUM JlaTurKaM yYpoBHs «IB1» u «IB2».
OYHKIMOHUPOBaHWe Mella/KA OTpeZesisieTCs 10 AaTUMKy paboThl TpruBoza Mernaaku «/JPIT».
Temneparypa HarpeBaTe/bHOIO 3JIeMEHTa OTC/EXMWBAeTCs C IIOMOLIbIO JaTyuMKka BepxXHeu
TemriepaTypbl «BT», natuvka HwkHell Temmeparypsl «HT» 1 gatunka paboueii TemrepaTrypbl
«PT». Ecmu mocse 3amycka yCTaHOBKM HarpeBaTe/lb MMeeT TeMIepaTypy MeHbllle HIDKHeR
TeMIlepaTypbl, TO OH BK/IOUaeTCd M HAuWHAaeT HarpeBaTbCA. Kak TO/JBKO TeMIieparypa
HarpeBaTessl [JOCTUraeT 3a/laHHOIO BepXHero 3HaueHWs, TO HarpeBaTe/lb BbIK/IHOYAeTCs U
MOCTENeHHO OCThIBaeT. 3ajjaua HarpeBaTesss COCTOUT B TOJJep’KaHWK HEeKOTOpoi paboueit
TeMIlepaTypbl, HEOOXOAWUMOW [yii CMelIMBaHUS KOMIIOHeHTOB. Pabouasi Temmneparypa
yCTaHaB/MBaeTCs TakiM 00pa3oM, uyToObI ObITh Ha HECKOJbKO TPajlyCOB MeHbIIle HIDKHEeH
TemriepaTypbl. 3arycK, SKCTpeHHasi OCTaHOBKa W TIJlaBHOe 3aBepilieHHe paboTbl yCTaHOBKU
OCYLL[eCTBJIACTCA COOTBETCTBYIOLUMU KHOIKamMu MaHenu ynpasieHus «Ilyck», «Crom» u
«3aBepin». [Toj TIaBHBIM 3aBepilieHHeM pabOThI TTIOHUMAEeTCsl BBIK/TIOUEHHEe YCTAaHOBKHU I0CTIe
TOTO, Kak Oy/leT NpPUTOTOB/IeHa TeKyIlasi MOpLUs CMeCH U TOJHOCTHIO BbiZlaHa yepe3 KilaraH
«PKn». YcraHoBKa MO NpPUrOTOBIEHUIO CMeCel SB/SeTCs aBTOMAaTUUeCKOW. YTpaB/eHHue
YCTaHOBKOW OCYILeCTB/IsIeTCsI C TOMOLIbI0 POrpaMMHUPYeMOro JIOTUYeCKOro KOHTpOJuIepa
(IVIK), nonyyaroiiero BXo/iHble CUTHaJ/Ibl OT JaTYMKOB YCTAaHOBKH, KHOIOK M IepeK/ryvaresiein
raHe/y yIpasjeHus olepaTopa U IOJAroLero BBIXOJHble CUTHA/bI Ha HarpeBaTeslb, IIPUBOJ
MelllaJIK/, IPUBO/bI K/1allaHOB Y JIaMITbI [IaHe/IN YIIpaB/ieHus (CM. puC.).

3ajjlaua COCTOMT B HanuvcaHuu yvetbipex nporpamm Ans [IJIK c¢ 13 Bxomamu u 23
BbIXO/laMH, Tpe/Ha3HaueHHOro AJisi yripaB/jieHust ycraHoBKOW. [TJIK-iporpaMmsbl 10/KHBI OBbITH
TOJIHOCTBKO HamucaHbl Ha craHzapTHeiX si3bikax FBD/CFC, LD, ST u SFC cooTBeTCTBEHHO
(omMH $3bIK Ha OJHY TMpOrpaMMy). 3aTeM TIpPOrpaMMbl [JOJ/DKHBI OBITh TIPOBEpPeHbI Ha
KOPPEKTHOCTh C MOMOLLbI0 MHCTPYMEHTaIbHOTO cpeficTBa Bepudukaimu SMV. I1poBepsiembie
CBOWCTBA TPUBOAATCS OTAeNbHbIM cruckoM. WHrepdeiic [1JIK ympaBieHusi ycTaHOBKOM
MIPUBOAUTCST Ha puUcyHKe. I[lompoOHbie TpeboBaHusi K miporpamme IIJIK u Bu3yanmusanuu
00BEKTOB YIIpaB/IeHUS BBIAIOTCS OTAE/BHO.



Kputepuu oueHnBaHUS

OueHka

Kputepuu

OTAnyHO
BbICOKMI1 ypOBEHb
dopmMmnpoBaHus
KOMMNeTeHLMN

MK-2:MpaBW/ibHO NOCTPOEH a/ITOPUTM PeLLIeHNs 3a4auN.
Mporpamma peann3oBaHa U BbINOMHSAETCSA B COOTBETCTBUM C
MOCTaB/IEHHOI 3afa4yeli 1 NpPaBU/IbLHO BbIMOMHSAETCA AN BCEX
TecToB. PaspaboTaHbl 1 BbINOMHAKTCS NOJIHbIE HAGOPbI TECTOB
1151 NPOBEPKM paboTbl NpOrpammbi.

MK-3:CTyaeHT Nerko opueHTupyeTcs B koge paboTbl, BHOCUT
nonpaBKK, MPUMEHSIET N 0O6bACHSIET N3yYaeMble 3/IEMEHTbI
A3blka NPOrpamMmMmnpoBaHus. Vicnonb3yoTcs ahdeKTUBHbIE
METO/bl PeLLeHNs

XopoLuo
MpoBAVHYTLIN YPOBEHb
dopmMmnpoBaHus
KOMMNeTeHUMN

MK-2:MpaBu/ibHO MOCTPOEH aNrOPUTM peLLeHNA 3a[a4un.
Mporpamma peannsoBaHa v BbIMOJIHAETCA B COOTBETCTBUN C
nocTaB/IeHHON 3a4ayeit. Mporpamma npaBubHO BbIMO/THAETCS
19 60/1bLUMHCTBA TECTOB, HO HEOOX04UMbI fO0PabOTKN
nporpaMmmHoro Koga. PaspaboTaHbl U BbINOMHAKTCA HabopbI
TEeCTOB /15 NPOBEPKM paboTbl NPOrpaMmmbl.

MK-3:CTyaeHT opueHTupyeTcsa B Kofe paboTbl, BHOCUT
rnonpasKu, BO3MOXHO He AN BCeX 3a4aHHbIX BOMPOCOB.
CTyLeHT npumeHseT N 06 bACHAET OCHOBHbIE U3yYaeMble
3/1IEMEHTbI A3blKa NporpaMMmnpoBaHmsa (TEXHONOTNN
nporpaMmMupoBaHus), BO3MOXHO HEMoJIHOe NOHNMaHue Bcex
HI0AHCOB MPUYMEHAEMbIX CPeACTB NPorpaMmMmUpoBaHus.
icnonb3yotca adhpekTBHbIE METOb! PELUEHNS.

Y [00BNETBOPUTESILHO
MoporoBbIi ypoBEHb
dopMUpPOBaHMA
KOMMeTeHuMmn

MK-2: AITOpUTM peLLeHns 3a4a4m NoCTPOEH NpasBusbHO 3a
NCKNIOYEHNEM OTAENbHbLIX HEGONbLUNX YacTel peLleHus.
APXUTEKTYPHOE peLleHne 3a4aqv B OCHOBHOM NpasBu/ibHOE.
Mporpamma peasivsoBaHa 1 BbINOJHAETCA, HO He ANA BCeX
TecToB, flopaboTka NporpamMmMHOro Koaa He Bceraa npuBoAuT K
Kenaemomy pesysbrary.

Pa3paboTaHbl 1 BbINOSTHAKTCA HE NOJIHble Habopbl TECTOB /1A
npoBepkn paboTbl NporpamMmmbI.

MK-3: CTyaeHT opueHTUpyeTcA B koae paboThbl, HO
3aTpyHAETCHA BHECTU Nonpasky B Crlyvyae [OCTaTovyHO
C/I0XHbIX BONPOCOB. CTyAEeHT NPUMEHSAET, HO He 00bACHAET
OCHOBHbIE U3y4yaeMble 3/1IeMEHTbI A3blka NPOrpaMmM1poBaHu1s
(TexHonorny nporpaMMmnpoBaHuns). cnonb3yoTcs
Heap(PeKTMBHbIE METObI PeLleHns

HeynoBnetsoputenbHO
KomneTeHUun He
cthopmmpoBaHbl

MK-2: 3apaya peweHa HEBEPHO MM pelleHa COBCeEM Apyras 3ajava.
MporpamMma He BbINOJIHAETCS UM BbIMNOHSETCS HEBEPHO ANS
60/1bLWMHCTBA TeCTOB. OTCYTCTBYET NOHMMaHMe KoAa NPorpamMmbl U
NPUMEHAEMbIX CPeacTB NporpamMmmmpoBaHus. Kog sisnsetcs
0y6/IMKaTOM yXKe CYLLLeCTBYIOLLENO peLleHns.

MK-3: CTyaeHT He MOXeT HanucaTb Kof, 418 peleHns NpocTbIX
3a4au.




1.2. CniucoK BOnpocoB M (W/IM) 3afiaHUM /I/Isi IPOBe/eHUsI IPOMe)XXYTOUHOM aTTecTaluu

10.

11.

12.

13.

14.

15

16.

Bonipocsl /151 IOAr0OTOBKH K 3a4eTy.

. SA3pIK crieudukaryy. TeMnopaibHble JOTHKU.

Crietdukariyisi noBefieHust porpaMMHbIX nepemeHHbIx [1VTK. LTL-cnerpdukanys.
[Toctpoenue ST-nporpamm [1JIK no LTL-cnermpukanyu.

[Toctpoenne CFC-nporpamm I1JIK no LTL-cnermdukanyu.

[Toctpoenne LD-nporpamm ITJIK no LTL-cnenydurkarym.

[Toctpoenue IL-nporpamm ITVIK no LTL-cnenudukanum.

IToctpoenne SFC-nporpamm ITVIK o LTL-cnenudukanum.

VMMuTtaliioHHOe MoJe/1MpoBaHue U TecTupoBaHue rporpamm I1JIK.

[Toctpoenue koHeuHbIX Mogenel nporpamm ITJIK no LTL-cnenudukanum.

[lrckpeTHOe Mo/ienpoBaHre paboThI TaliMepOB.

MogenpoBaHue COryIaCOBaHHOI'O TIOBe/IeHUs JaTUUKOB.

Criendukariyist cBocTB Mogeieit nporpamm [1JIK.

WHcTpymeHTanbHble cpefctBa Bepudukanuu nporpamm I1JIK. Cadence SMV. SPIN.
CPNTools. TlpumeHeHue Bepudukaropa SMV s aHammsza KoppektHocTu [TJIK-
MIPOrpaMM.

Bepudukaryst LTL-cBoticTB riporpamm ITJTK.

. AHanu3 KOHTP-NpMMepOoB Tpu Beprdukaruu rnporpamm ITJIK.

Teopusi Bepudukaiuu mogeneii mporpamm. Model checking.
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2. IlepeueHb KOMIIeTeHIUH, 3Tanbl UX (GopMHUPOBaHUA, ONMCaHHe NTOKa3aTes el U
KpHUTepHeB OLleHMBaHHsA KOMIeTeHIMI Ha Pa3/IMYHbIX 3Tanax ux ¢opMupoBaHus,
ONHCaHNe IKAaJ/Ibl OLleHNBAHUS

2.1. Illkana oneHUBaHusi CGOPMHUPOBAHHOCTH KOMITIeTEeHLIMH U ee ONUCcaHue

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

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

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

Bbicokuil ypoeeHb - TIpefiriosiaraeT CHOCOOHOCTh CTY/IeHTa WCTO/Ib30BaTh MOTeHLIHas
VHTErPUPOBaHHBIX 3HAHWM, YMEHWM, HaBbIKOB U (W/IM) OIbITa AeSITe/IbHOCTH, TIOJyUYeHHbIX MpU
OCBOEHWU [ICLMIUVIMHBI, /I TBOPUECKOrO pelleHWsi NpoQecCHOHanbHbIX 33ady U
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TIOJXO/IOB B UX peIlleHWU IyTeM KOMOWHUPOBaHUS U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHsi NMPUMEHUTEeIbHO K KOHKPETHBIM YCIOBHSIM.
Bbicokui1 ypoBeHb ITPEBOCXOUT MOPOTrOBbIM YPOBEHD I10 BCEM CYILleCTBEHHBIM IPU3HAKaM.
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2.2, l'[epequb KOMHETEHHI/Iﬁ, 3Tallbl UX (l)OpMI/IIJOBaHI/IH, ONMHCaHMe MOKa3aTe/ el U KpuTepHueB OLl€eHHUBaHUA KOMHETEH]_[I/Iﬁ Hd pa3/IMYHBIX

jTanax ux (popMupoBaHUA

ITanbl IIIkana u KpUTEepHHU OIeHMBAHUSI KOMIIeTeHI[UI
Kop ®opma $hopmu- Hokasarem Ha pa3/IMYHbIX 3Tanax ux ()opMHpPOBaHUSA
KoMIIe- pPOoBaHUusA
KOHTPOJIA OIl€eHMBAaHUA -
TeHI[UHU (Ne Tembl IToporoBbin . .
IIpopBUHYTHIN YPOBEHb BbicoKUH ypOBeHb
(pa3pgena) YPOBE€Hb
IIpodeccuonanbHble KOMIETEeHLUH
3HaTh: YacTtuuHoe HermonHoe (HO B LieJIOM Brinonnenue 3alaui B I10JITHOM
—  NPUHLMIbI BBITIO/IHEHWE  33Jlaud. | BePHOe) BBINO/IHeHYe | 00béMe. OcCBOeHMe MaTepUasioB
pa60Tbl YacTruHOe  OCBOeHHe | 3a7jaud. HemosHoe (HO B | Kypca B IMOJIHOM 00bEMe.
nporpammupyem | Marepuasos Kypca. 3HaYUTe/IbHOM 00béMme)
bIX NIOrMYeCcKnxX 3HaTh: OCBOe€eHue MaTepraioB 3HaTh:
KOHTpOnnepos; |~ MPUHLMMEI Kypca. —  MPUHUMMBI pa6oTbl
VHIUBU Yy alb- — YCTPOMCTBO n padoTI — nporpaMmunpyemMsbIx
HOe 3aJlaHue. K/t0ueBble nporpamMmnpyem | = o 5 NTOTNYECKNX
3ager. NOHSATUSA bIX  JTOTUYECKUX pUHUMNbI  PaoOoThI KOHTPON1ePOB;
nporpammupyem |  KOHTPO/IEPOB; ngmrggg"m':'(pye'\"b'x — YCTPOWCTBO W K/IOYeBble
LIX  formueckux |- YCTPO#ACTBO 1 _ NOHATUA
KOHTPONNIEPOB: K/loueBble KOHTPO/INEPOB, NpOrpaMmm1pyembIx
TK-2 1-16 |_ cranpapTHble MOHATKA — YCTpPOUCTBO n NOTNYECKNX
A3bIKN nporpamMmupyem | KIOYEBbIE TNOHATVS | konTponnepos;
NporpaMMmpoBa bIX  JIOTUYECKMX Egﬁ;g:gﬂx?(pye'\ﬂb'x — CcTaHpapTHble A3bIKM
ans  normueckux | KOHTPOJIEPOB; _ NpOrpaMmmMmpoBaHus
koHTponnepos; |~ CTaHAapTHbie KOHTPO/N1EPOB; NOTNYECKUX
_ coBpemeHHble A3bIKN — CTaHZapTHble SA3bIKM KOHTPONNEPOB
MeTozp! nporpammupoBsa NpOrpaMMUpOBaHNA | coppemeHHble  MeTOAb
creLydnKaLm, HUS  norudeckux | JIoTUHEcKMX cneundmkKaumm,
nocTpoeHus  m| KOHTPO/NEpos; KOHTPO/INIEPOB, MOCTPOEHMS U aHam3a
aHaM3a — coBpemeHHble |~ COBPEMEHHbIE KOPPEKTHOCTU Nporpamm
KOPPEKTHOCTY MeToAbl METOAb! NOrNYecKmX
pOrpamM cneundukaLmm, cneuudukaumm, KOHTPO/1N1EPOB.

NOCTPOEHNsA "




NOTNYecKnx NnocTpoeHus n aHannsa YwMmerth:

KOHTPOJ1/1ePOB. aHanmsa KOPPEKTHOCTU — pabotatb Cco cpepoWn
YMeTh: KOPPEKTHOCTY nporpamm paspaboTkn  nporpamm
— paboTtatb co nporpaMmm NOrnYecknx NOTNYecKnx

cpepoii NOTrNYecKnx KOHTPO/1/1ePOB. KOHTPO/1/1epOB (Ha

pa3paboTkm KOHTPO/IIIEPOB. | YMeTs: npumepe nonynspHo

nporpamm Ymetn: — paboTaTtb CO cpeno cpeppbl CoDeSys);

NOrNYeCcKnX — paboratb co pa3paboTkm — paspabatbiBatb

KOHTPOJ1/1epOB cpepoin nporpamMm nporpamMmeil ans

(Ha npumepe pa3paboTku JIOTNYECKNX nporpaMmupyemMbix

nonynsipHow nporpamMmm KOHTposi/1IepoB  (Ha NOrNYeckKnx

cpenbl NOrnYecKnx npumepe KOHTPO/1/1EPOB c

CoDeSys); KOHTPO/1/1ePOB nonynsipHOW cpefbl npuMeHeHnem
— paspabartbiBatb (Ha npumepe CoDeSys); pasniMyHbIX noaxodoB K

nporpaMmmbl  Ans nonynsipHou — paspabartbiBatb nporpaMMmnpoBaHunio C

nporpamMmmumpyem cpenbl nporpamMmel onsa ncnosib30BaHNeM

bIX  JIOTUYECKUX CoDeSys); nporpaMmmunpyembIx CTaHOapTHbIX A3bIKOB

KOHTPONI/IEPOB C |- pa3pabarbiBaTb Jlornyeckmnx MNJK;

npUMeHeHNem nporpaMmmbl AN KOHTPOJ1/1epOB C|— npoBOAUTL

pa3INYHbIX nporpamMmmmpyem npuUMeHeHnem TecTMpoBaHue nporpamm

noaxonoB K bIX  JIOTUYECKUX pasNNYHbIX M/K;

nporpamMmmMmunpoBa KOHTPO/1/IEPOB C noaxoaos K|— NpUMEHATb

HWIO c npuMeHeHnem nporpamMmmMMpoBaHunIo NHCTPYMEHTas1bHble

NCcnosib30BaHNEM pasINYHbIX C ucCnonb3oBaHNEM cpenctea  Bepudmkauum

CTaHOapTHbIX noaxonos K CTaHOapTHbIX ans aHasMsa

A3bIKOB /1K nporpamMmmMmupoBa A3bIKoB /1K KOPPEKTHOCTU nporpamMmm
— npoBOAMUTH HUIO C |- npoBOAUTb M/K.

TecTupoBaHue ncnosib3oBaHNeM TecTupoBaHue - MNpoBOAUTb

nporpamm J1K; CTaHOAPTHbIX nporpamm J1K; nMUTauMOHHOEe
— TMPUMEHATb A3bIkoB [1/1K; — TMPUMEHATb MoAennpoBaHue cpefbl U

WHCTPYMEHTa/IbH (— NPOBOAUTL NHCTPYMeEHTasIbHble 00BLEKTOB  yrpaB/ieHus

ble cpeactea TecTupoBaHue cpeactea MnK;

BepuuKkaumm nporpamm MJK; BepuuKauum  Ansi |- MnpoBOAUTb
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ons aHanusa
KOPPEKTHOCTU
nporpamm /K.

- NpoBOAMTb
NMUTaLNOHHOE
MoAenimpoBaHue
cpenbl n
06BHEKTOB
ynpas/sieHus
MnnKk;

- MpoBOAMTb
cneyundmkaymo
TpeboBaHUn K
CBOICTB
nporpamm  TJIK
Ha cneumanbHbIX
A3blKax.

- CTpOUTb
KOHEeYHble
cornacoBaHHble
Moaenu
nporpamm /K.

Bl'la,qub HaBblKaMU:

— PaspaboTku
HaOEXHbIX
nporpamm
NOTNYECKUX
KOHTPO/1/IEPOB Ha
CTaHOapPTHbIX
asbikax MNMMK.

— [lpoBepkun
KOPPEKTHOCTU
nporpamm
JIOrn4yeckKnx

—  MNPUMEHSATb
WHCTPYMEHTaJ1bH
ble cpencTea
Bepudmkauunm
ons aHanusa
KOPPEKTHOCTU
nporpamm lNJ1K.

— NpoOBOAUTL
UMUTaLNOHHOE
MoZeninposaHue
cpenpl n
06BHEKTOB
ynpasneHus
MnK;

—  NpPOBOAUTb
cneymdmkauuto
TpeboBaHUA  1©
CBOWCTB
nporpamm /1K
Ha cneumanbHbIX
A3blKax.

— CTpOUTb
KOHeYHble
cornacoBaHHble
mMoaenv
nporpamm /K.

Bna,qub HaBblKaMW:

— PaspaboTku
HaaEXHbIX
nporpamm
NTOrNYECKUX
KOHTPO/INIEPOB  Ha
CTaHOapPTHbIX
Aa3blkax MNJK.

aHanmsa
KOPPEKTHOCTU
nporpamm /K.
npoBOAUTL
NMUTaLNOHHOE
MOZeNnupoBaHue
cpeibl U 0OBHLEKTOB
ynpasnenus MNK;
npoBOAUTL
cneyundmkaymo
TpeboBaHWit n
CBOWCTB MporpamMmm
VAL Ha
crneunanbHbIX
A3blKax.

CTPOUTb  KOHEYHble
cornacoBaHHble
MOAeNn nporpaMmm
MnK.

BnapgeTb HaBblKaMu:

Pa3paboTku
HaOEXHbIX Mporpamm
Nornyecknx
KOHTpO/N1EepoB Ha
CTaH4apTHbIX A3blKax
MnK.

lNposepku
KOPPEKTHOCTU
nporpamm
Nornyecknx
KOHTPO/11ePOB

crieumdomkaunio
TpeboBaHWini N CBOWCTB

nporpamm MAK Ha
cneunasibHbIX A3blKax.
CTPOUTb KOHEeYHble

cornacoBaHHble MoAenu
nporpamm /K.

Bnapgetb HaBbIKaMWu:

Pa3paboTkn
nporpamm nornyecknx
KOHTPOJ1/1epOoB Ha
cTaHgapTHbIX A3bikax MMJIK.
[MpoBepkn  KOPPEKTHOCTH
nporpamm Nornyeckmx
KOHTpPO/11epOB

HaAEXHbIX
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I1K-3

NupuBrpyans-
HOe 3a/jaHue.
3auer.

1-16

KOHTPON/1epoB — TlpoBepku

KOPPEKTHOCTH

nporpamm

ornyecknx

KOHTPO//1epOoB
3HaTh: YacTtuuHoe Hermnonxoe (Ho B Lie/ioM BrinosiHeHMe 3aaul B TTIOJTHOM
- K/IaCCUUeCKHe 1 BBITTO/THEHHE 3a/lauM. BEepHOE) BBITIOJIHEHHE 06béMe. OCBOEHHE MaTepUaIoB
CcoBpeMeHHbIe YacTUyHOe 0CBOEHHe 3agaun. HermonHoe (HO B Kypca B MOJTHOM 00BEMe.
anrOpPUTMBbI MaTrepuaJioB Kypca. 3HAUUTE/TbHOM 00BEME)
KOMIIbIOTEPHOM OCBOEHHEe MaTepruaoB 3HaTh:

MaTeMaTHKH T0 YaCTH
MO/Ie/TAPOBAHUS U
aHaJIv3a IporpamMmm
TTJIK.

Ymetsb:

- pa3pabaThiBaTh U
aHa/IM3UPOBaTh HOBLIE
AITOPUTMBI
KOMITbIOTEPHOM
MaTeMaTUKU YaCTh
MO/Ie/TUPOBAHUS U
aHaJM3a MporpaMm

3HaTh:

- K/laccuveckue u
COBpeMeHHEbIe
aJIrOPUTMBI
KOMITbIOTEpHOU
MaTeMaTUKHU TI0 YaCTU
MO/Ie/TUPOBAHUS U
aHa/M3a MporpamMmm
IVIK.

Ymertn:

- pa3pabaThIBaTh U
aHa/M3UpOBaTh HOBbIE

Kypca.

3HaThb:

- K/IJaCCHYecKue U
COBpeMeHHbIe alrOPUTMbI
KOMITbIOTEPHOU
MaTeMaTHKH T0 YacTH
MO/Ie/IMPOBAHKS U aHa/Iu3a
nporpamm T1JIK.

Ymertn:

- pa3pabathiBaTh U
aHa/IM3UpOBaTh HOBbIE

- KJIaCCUUeCKUe U COBpEMEHHbIe
alIrOPUTMbI KOMITbIOTEPHOM
MaTeMaTHKHU 10 YacTU
MOZIe/IMPOBAaHUS U aHa/Ir3a
niporpamm ITJIK.

Ymetn:

- pa3pabaThkIBaTh U

aHaJIU3UPOBATb HOBbIE A/ITOPUTMBI
KOMITbIOTEPHOM MaTeMaTUKU
YacTH MO/|eIMPOBaHKS U aHaIu3a
nporpamm IJIK.

Biagetn:

ITJIK. aIrOPUTMBI a/IrOPUTMBI KOMITBIOTEPHOW | - IPUEMAMU U METOZaMU
Bnapets: KOMITBIOTEPHOU MaTeMaTUKH YaCTh MaTeMaTU4eCcKoU TeopHH,

- IpUeMaMu U MaTeMaTHUKK 4aCTh MO/Ie/TAPOBAHUS U aHa/M3a | JiexKalllel B OCHOBe HarpaB/ieHust
METOAAMU MO/Ie/ITMPOBAHUS U nporpamm ITJIK. pa3paboTKu airopuTMOB
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MaTeMaTHyeCcKou
TEeOpUH, JieXKallel B
OCHOBe HarpaBJieHust
pa3paboTKu
aJrOPUTMOB
KOMITBIOTEPHOM
MaTeMaTUKH TI0 YacTh
MO/IeJTUPOBAHUS U
aHaJM3a MporpaMm
TUIK.

- 6a30BBIMU HaBBIKAMH
Hay4HO-
HCC/IeIoBaTe/TbCKOM
paboThI B 00/1aCTH
MaTeMaTh4YecKoun
Teopur pa3paboTKU U
aHaJM3a aJrOpUTMOB TI0
YacTH MO/Ie/IMPOBaHUs
Y aHaju3a porpaMm
TUIK.

aHaJii3a IporpamMmm
TUIK.

Biagetn:

- IpYeMaMu U
MeToAaMHu
MaTeMaTU4ecKou
TEOPUH, JieXKalllel B
OCHOBE HarlpaBJ/IeHUS
pa3paboTku
aJIrOPUTMOB
KOMITbIOTEPHOU
MaTeMaTHKH TI0 YaCTH
MO/IE/TUPOBAHUS U
aHa/M3a MporpaMm
TUIK.

- 6a30BLIMU HaBLIKAMU
Hay4HO-
HCC/IeJ0BaTeTbCKOU
paboTel B obsactu
MaTeMaThu4yecKou
Teopuu pa3paboTKy U
aHaJli3a aJrOPUTMOB TI0
YaCTH MO/Ie/TUPOBAHKS
Y aHa/M3a porpamm
TJIK.

Bnaaers;

- IpUeMaMy ¥ MeTOJjaMHU
MaTeMaTH4yecKoi TeopUuu,
JieXkalleil B OCHOBe
HarpaBJieHust pa3paboTKu
aJrOPUTMOB KOMIIBIOTEPHOM
MaTeMaTHKH 110 YacTH
MO/IeJIMPOBAHKS U aHaJT|3a
nporpamm IJIK.

- 6a30BbIMY HaBLIKAMU
Hay4YHO-MCCJIeI0BaTeTbCKOU
paboTel B 0b6sacTu
MaTeMaTH4YeCcKol Teopun
pa3paboTKU U aHamM3a
aJITOPUTMOB TIO YacTh
MO/Ie/TMPOBAHUS U aHA/M3a
nporpamm T1JIK.

KOMITbIOTEPHOW MaTeMaTHKH 110
YacTy MO/Ie/IMPOBaHMS M aHa/i3a
nporpamm ITJIK.

- 0a30BBIMY HaBbIKAMU Hay4HO-
MCCIIeI0BaTe/TbCKOM paboThI B
06/1acTH MaTeMaTHueCcKO Teoprn
pa3paboTku 1 aHaM3a
aJITOPUTMOB TIO YacTu
MOZIe/TMPOBaHUS U aHAIN3a
niporpamm I1JIK.
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3. MeTouuecKye peKOMeH/|al{iy NpenojaBaTe/iio 1o NpoueAype oLeHNBaHNA 3HaHUH,
yYMeHHUH, HaBBIKOB M (M/IM) ONBITA AeATeIbHOCTH, XapaKTePU3YHIIUX dTaMbI
(¢opMupoBaHusa KOMIIeTeHIUI

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

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

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

[ToporoBelif ypoBeHb (0011j1ie XapaKTepPUCTUKH):
® BJa/leHe OCHOBHBIM 00BeMOM 3HAHHWH I10 TTPOTrpaMMe AUCLIUI/IHEL;
® 3HaHWe OCHOBHOW TEepPMHUHOJIOTUM [JaHHOW 00/1acTh 3HaHWUM, CTHIMCTUUECKH
rpaMOTHOe, JIOTMUeCKH T[IPaBUbHOE U3/I0’KeHHe OTBeTa Ha BOIPOCH 0e3
CYIIeCTBEHHBIX OIIUOOK;
® BjaJileHde MHCTPyYMeHTapueM [JUCLIMIUVIMHBL, YMeHUe ero UCIo/b30BaTh B
pellleHny CTaHJapTHBIX (TUMOBBIX) 3a7a4;
® CrocoOHOCTb CaMOCTOSITENTHHO MIPUMEHSITh THIIOBBIE PellleHusi B paMKax paboueid
MPOrpaMMbl JUCLIUTIIUHBI;
® yCBOEHHWE OCHOBHOUW J/IATEpaTyphl, PEKOMEH/JOBAaHHOW pabodeii MpoOrpammoit
JUCLIATIIHBI;
e 3HaHWe 0a30BBIX TeOpUl, KOHIIEMUHA W HamnpaBJeHWH [0 U3ydyaeMoi
JVCLIUIIVHE;
® camocTosiTeslbHasi paboTa Ha TIPaKTUUYECKUX U J1abOpaTOpPHBIX —3aHATHSX,
repyuoiuyeckoe yuyacThe B TPYIIOBBIX 0O0CY)K[EHUsIX, 0CTaTOYHbI ypOBEHb
KYJ/IbTYpbl UCTIO/THEHUS 3a/laHUM.
[Tpo/BUHYTHIN ypoBeHb (0011{1ie XapaKTepPUCTHKK):
® [IOCTaTOYHO TIOJIHbIE M CHCTEMAaTH3WPOBAaHHbIE 3HAHHS B 00BEME IPOTrpaMMbl
JUCLIATIIHBI;
® JCTOJIb30BaHHWE  OCHOBHOW  TEPMHUHOJIOTMM  JaHHOM  00jacTM  3HAHWH,
CTWIMCTUYECKM TIpaMOTHOE, JIOTMYeCKU TNpaBWIbHOE M3/I0JKeHHWe OTBeTa Ha
BOIPOCHI, yMeHUe JielaTh BbIBO/IbI;
® BjaJleHHe HWHCTPyMEHTapyveM JUCLUIUIMHBL, yMEeHWe ero WCIoIb30BaTh B
pelieHNH yueOHBIX U NPodeCcCHoHaNbHbIX 33/1ay;
® CrocoOHOCTb CaMOCTOSITESTBHO PellaTh CI0XKHBIE 3a7aud (MPo0JieMbl) B paMKax
paboueii MporpaMMsbl AUCLUIIIHEL;
® YyCBOEHHWE OCHOBHOW U [IOTIOJTHUTEJbHOW JIMTepaTypbl, PeKOMeH/0BaHHOMN
paboueii TpOrpaMMOM TUCIUTUIAHEI,
® yMeHHe OPHUEHTHDPOBAThCS B 06a30BBbIX TEOPUSX, KOHLEMNLUAX W HArpaB/eHUsIX 110
Y3y4yaeMoy JUCLIMIIIMHE U laBaTh UM CPaBHUTE/IbHYHO OLIeHKY;
® camocTosiTesbHas paboTa Ha MPAKTUUECKUX U JIabOpaTOPHBIX 3aHATHSX, y4acThe
B TPYMIIOBBIX 00CY)X/JEHUSX, BBICOKHI YPOBEHb KY/IbTYphl UCIIOJTHEHHS 3aJaHHH.
BbIcOKui ypoBeHb (00I11e XapaKTePUCTHUKH):
® CUCTeMaTH3WpOBaHHbIE, TAyOOKHMe U TIOJHbIE 3HAHUSI TI0 BCEM pasfenaM
JUCLIATIIVHBI;
® TOYHOE MCII0/Ib30BaHHe TePMUHOJIOTUM JJaHHOM 00/1acTH 3HAHWUM, CTUMHUCTUYECKU
rpaMOTHOe, JIOTUUeCKH IIpaBU/IbHOE H3J/I0’KeHHWe OTBeTa Ha BOIPOCHI, YMeHue
JiesiaTb 000CHOBaHHBIE BBIBO/IbI;



e (Oe3ympeyHoe Bja/ieHWe WHCTPYMEHTapUeM  JUCLAIUIMHBL, YMEHHe  €ro
WCII0/1b30BaTh B TTIOCTAHOBKE Y PeLleHUH HayYHbIX U IPO(eCCUOHATbHBIX 3a/,ay;

® CrMOCOOHOCTH CaMOCTOSATENIbHO U TBOPYECKHA PpellaTh CJIOKHBIE — 3a7iauu
(mpo6sieMbl) B pamMKax paboueil mporpamMmmsbl JUCLIUIIIMHBI;

®* [onHOe U TayOOKOe YCBOeHHe OCHOBHOW U JIOTIOJTHATE/ILHOW JIUTEPAaTypBhl,
peKoMeH/I0BaHHOM paboueii TTpPOrpaMMOM [TUCIUTUIAHEI;

® yMeHUe OPHWEHTUPOBAThCS B OCHOBHBIX TEOPUSIX, KOHLIEMLMSAX U HarpaB/IeHUSX
0 U3y4yaeMou JUCLIUIJIMHE U jaBaTb UM KDUTUUYECKYHO OLIeHKY;

® aKTHMBHas CaMOCTOsTe/IbHAsi pab0oTa Ha TIPAaKTUYeCKUX U J1TabOpaTOPHBIX 3aHSATHSIX,
TBOpPYECKOe yuacThe B T'PYMIOBBIX 00CYX/€HUSIX, BLICOKUN YPOBEHb KY/bTYPhI
WCIIO/THEHUS 3a/JaHUN.

3.2 Onucanue nNpoueyphbl BHICTaB/IeHUA OLleHKHU

B 3aBucumocTu OT ypoBHSI C(hOPMHPOBAHHOCTHU KaXK/I0M KOMIIeTeHLMH 0 OKOHUaHWH
OCBOEHMSI [AUCLIMIVIMHBI CTY/IeHTy BBICTAB/SIETCSl OLleHKa. [ns AWCLMIVIMH, W3y4aeMbIX B
TeyeHHe HeCKOJbKHUX CeMeCTPOB, OLleHKAa MOJKeT BBLICTAB/SATHCS He TOJILKO M0 OKOHYaHUU ee
OCBOEHHMS, HO U B TIPOMEXYTOUHBIX CeMecTpax. Buj OLleHKU («OTIMYHO», «XOPOLIO»,
«yZOBJIETBOPUTE/ILHO», «HEY/JOB/IETBOPUTENILHO», «3auTeHO», «HEe3auTeHO») Orlpe/eseTcs
paboueii mporpaMmoii AUCIUIUTUHBI B COOTBETCTBUU C YUeOHBIM T/IaHOM.

OLleHKa «OT/IMUHO» BBICTAB/SIETCS CTYAEHTY, Yy KOTOPOrO KaXKAas KOMIleTeHLUs
(MOJTHOCTBIO WM YaCTUUHO (hopMUpyeMasi IaHHOW JUCLIUMIIIMHOM) CpopMHUpOBaHa Ha BBICOKOM
yYPOBHe.

OLeHKa «XOpOLIO» BBICTAB/SETCd CTYJEHTY, y KOTOPOrO Kaxzjas KOMIIeTeHLUs
(MOMHOCTBIO WM YaCTUYHO hopMUpyeMast JaHHOW JUCLUIUIMHOMN) COPMUPOBaHa He HIDKe, YeM
Ha MPO/IBUHYTOM ypPOBHe.

OueHKa «yJOB/IETBOPUTENbHO» BBICTAB/SETCS CTYJ€HTY, y KOTOPOro KaxKzjas
KoMreTeHLUs1 (TT0JIHOCThIO0 WKW YaCTUUHO (hopMUpyeMast IaHHOW [TUCLIMIIMHOM) chopMUpOBaHa
He HI)Xe, YeM Ha TTIOPOTOBOM YDOBHE.

OLleHKa «Hey/10B/IETBOPUTE/TbHO» BBICTAB/ISIETCS CTYAEHTY, V KOTOPOTO XOTsSI ObI OfiHa
KOMITeTeHI Ul (TIO/THOCThI0 WM YaCTUYHO (hopMUpyemasi JaHHOM AWCLMIIIMHON) cpopMUpOBaHa
HIDKe, YeM Ha ITIOPOrOBOM YDOBHE.

OueHKa «3ayeT» BBLICTAB/SAETCS CTY[AEHTy, y KOTOpPOrOo Kax/Jas KOMIIeTeHL[UsI
(MOJTHOCTBIO WM YaCTUYHO (popMHUpyeMasi JaHHOM AUCLUIIIMHOW) ChopMHpOBaHa He HIKe, ueM
Ha MIOPOTOBOM YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTY[EHTY, Y KOTOPOTo XOTsi Obl 0/jHAa KOMIETeHLUsI
(MOHOCTBIO WM YaCTUYHO opMUpyeMast JaHHOW JUCLUIUIMHOM) COPMUPOBaHa HIKe, UeM Ha
TIOPOTrOBOM YDOBHE.
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IIpunoxenune Ne2 K padoueii mporpaMme JHCHUTIMHBI
«CemaHTUKa, crielju¢yrKaLys ¥ BepUpUKaLys IporpaMmm»

MeTtouueckue yKa3aHUA /sl CTYAEHTOB 0 0CBOEHHUI0 JUCLUTITHHBI

[TporpamMmmupyemslii norudeckuii KoHTposiep (IIJIK) — 3To nporpaMMHO yripaB/isieMblid
JWCKPeTHbIM aBTOMAT, UMEIOL1UH HEKOTOPOe MHOKECTBO BXO/0B, MOJK/IHOUYEHHBIX MOCPEACTBOM
JIATUMKOB K 0OBEKTY yTpaB/ieHUs, | MHOXKECTBO BbIXO/IOB, TIOAK/IIOUEHHBIX K WCTIOTHUTETbHBIM
ycrpoiictBaM. IIJIK KOHTpO/MpyeT COCTOSIHUS BXOJ0B UM BblpabaThiBaeT OrmpefiesieHHbIe
10C/1e[I0BaTe/IbHOCTA TPOrPaMMHO  3a/laHHbIX JIeMCTBHM, OTPaKaloLMXCsl B H3MeHeHWH
BBIXO/IOB.

I[VIK mnpesnHasHaueH mJisi paboTbl B peXWMe peasbHOTO BpeMeHW B YCJIOBUSIX
rpomMbiieHHor cpezpl. [IJIK umeror mmpokoe pacrpoctpaHeHre. OHM  3a/jeHCTBOBaHbI
HauuHasi C OBITOBBIX PUOOPOB 1 3aKaHUYMBAsK CJI0XKHBIMU CHCTeMaMH (TIpoLieccaMu) yIipaBJieHUst
MIPOMBIIIIEHHBIME 00BeKTaMu. JIro6oe yCTpPOWCTBO, CIIOCOOHOE aBTOMATHUECKH BBITIOHSTD
HEKOTOpble oOrepaluy, KWMeeT B CBOEM COCTaBe YIIPAB/SIOLIMNA KOHTPOJJIED — MOZAYJIb,
obecrieurBaroIL1ii TOTHKY PabOoThl YCTPOKCTBA.

3ajaueid mpukiagHoro mnporpamMMupoBanus [1JIK sBaseTcs peanu3anys anropyurMa
yrpaB/ieHus] KOHKpeTHbIM ycTporcTBOoM. Ilpm stom K ynpasnastommm nporpammam [1VIK,
peaM3yoIUM JIOTUKY TIPOLIECCOB, TIPEbSB/ISIOTCS CTPOrve TpeboBaHUS KOPPEKTHOUW paboThl,
TOCKOJIbKY TpPOrpaMMHasi OIIMOKAa MOXKET TIPUBECTH K CePbe3HbIM HeraTWBHBIM TOC/IeICTBUSIM
(mpyuMHeHHe Bpeja 3[0pPOBbI0 MepCOHasa M3-3a HapyLIeHUsl TeXHOJIOTMYeCKOro IpoLiecca,
9KOHOMMUECKHUH y11ep0 1Mo NMpuurHe aBapUMHOTO MPOCTOSI WK TIepepacxo/ia ChIpbs U T. T1.).

NznavanbHo IVIK  mpepgHasHauanuch i yIOpaB/ieHUs — MOC/e[oBaTe/lbHbIMU
JIOTUYeCKUMH TIPOL[eCCaMH, UYTO U OOYC/IOBUIO COBO «JIOTHYecKuii» B Ha3BaHum [1JIK.
CospemenHble TTJIK MmoMUMO TIPOCTBIX JIOTUYECKUX OTePaLifii CTIOCOOHBI BLIMO/HATD LU(POBYIO
00paboTKy CHUTHAsOB, ympaBeHWe TPUBOJAMU, pery/JMpoBaHHe, (YHKLHUU OrepaTOpPCKOTro
ynpaBJieHus U T. [I.

@dusnuecku, Tvnunbi [1JIK mpezacraBisier coboit 610K, MMEIOIIHA OTpeesieHHbIN
HabOp BBIXO/IOB W BXOZOB, /I TOJK/TIOUEHHS] aTUAKOB U HWCTIOJIHUTEbHBIX MEXaHWU3MOB.
Jlorvka yripaB/ieHUsl OMMCBhIBAETCS IPOrPAMMHO Ha OCHOBE MHUKPOKOMITBIOTEPHOTO s/1pa.

Asbiku niporpammupoBanus [1JIK onpezesisitoTcss MexxAyHapoHbIM cTraHzapToM MOK
61131-3. JToT cTaHAapT BK/IOUaeT B cebsi omucaHue TSTU SI3BIKOB TporpammupoBanus TTJIK:
SFC, IL, ST, LD u FBD.

A3wik IL (Instruction List) 70C/I0BHO — CMTUCOK MHCTPYKIMA. DTO TUITWYHBIN acceMb/iep
C aKKyMYJIITOPOM U 1epexo/iaMy 110 MeTKaM.

fAseik ST (Structured Text) — $3bIK BBICOKOTO YPOBHS, CHHTAKCUUECKU
TIpe/ICTaB/ISIOIINI COO0 HECKOJTBKO a/lalTUPOBaHHBIN s13bIK [TacKarb.

A3bIk peneitnbix guarpamm LD (Ladder Diagram) unu penelino-koHTakTHBIX cxeM (PKC)
— rpaduuecKuii sI3bIK, peau3yIoLi CTPYKTYPbI 3/IEKTPUUYEeCKUX Liereit.

FBD (Function Block Diagram) — rpaduueckuii s3bIK TpOrpaMMHPOBaHKs1, JyUarpaMmbl
B paMKax KOTOPOrO OYeHb HallOMMHAIOT NIPUHLIMIIMAIBHYIOCXEMY 3JIEKTPOHHOTO YCTPOMCTBA Ha
MHKpOCXeMax.

SFC (Sequential Function Chart) — mnocnenoBaTe/ibHble (YHKIMOHATbHbIE CXEMBbI.
Huarpammbl SFC sBISIIOTCSA BBICOKOYPOBHEBBIM TpaduueckuM UHCTpyMeHTOM. ['paduueckas
mrarpamma SFC cocTouMT M3 1IaroB M MepexofoB MexAy HUMU. PaspelneHue mepexoja
ornpezensieTcs: ycnoBueM. C IIaroM CBsi3aHbl OfpefiesieHHble felcTBUs. OmnucaHusi [elCTBUN
BBITIO/HSIOTCST Ha 0boM si3eike MOK. Cam SFC He COEEp)KUT KaKUX-THOO YITPaBIISFOLLMX
komaH/ TIJIK. [leiicTBUSi MOTYT ObITH OINMCaHbl U B BUZe BioKeHHOW SFC-cxembl. MOKHO
CO03/laTh HECKOJbKO YPOBHeM MOA0OHBIX B/IO)KEHW, HO B KOHEUHOM cyeTe JIeMCTBUSI HU)KHETrO
YPOBHSI Bce paBHO Heobxoaumo Oyzet ormumcath Ha IL, ST, LD wmm FBD. Lesibto npuMeHeHUs
SFC siBrisieTcsi pasfie/ieHHe 3aZlaud Ha MPOCTble 3Tarbl C ¢opMaibHO OIpefie/IeHHON JIOTUKOM
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pabotel cuctembl. SFC faeT BO3MOXKHOCTH OBICTPOTO TOCTPOEHHs] MPOTOTHIIA CHCTEMbI 0e3
TPOrpaMMHPOBaHMS Y TIPUBS3KUA K KOHKPETHBIM anrapaTHbIM Cpe/iCTBaM.

YKa3aHHbIE SI3bIKH MPe/ICTaBJISAIOT COO0M MPOCTOM, HO AOCTATOUHO MOIIHBIA WHCTPYMEHT
st peanu3aiuu 3agau [TJIK. TIpu nporpaMMHpOBaHMK OJHOW M3 CaMbIX yA0OHBIX U yAAuHbIX
KOMOMHAIMK sI3bIKOB siB/sieTcsi couetaHue SFC-ST-LD, mpu KOTOpoM ympaB/SIFOIUEN KapkKac
rnporpammbl  cTpoutcsi B Bufe cxem SFC, ycioBus nepexofgoB no maraMm SFC-cxewmsl
onuceIBaroTCA Ha A3blKe ST, a camu SFC-1uaru HanosHA0TCA LD-ararpaMMamMu.

B cospemennebix [IJIK Hapsily € [OUCKpeTHBIMH IIMPOKO MCIIOJ/Ib3YIOTCSI aHa/orOBble
BXOZbI U BbIxoAbl. B cdepe nmpumenenus I1JIK aucKpeTHBIMHM Ha3bIBAlOT OWHApHBIE BXOJABI U
BBIXO/IbI, T. €. BXO/bl U BbIXO/Ibl, 3HAUEHUsI CUTHAJIOB Ha KOTOPBIX CITIOCOOHBI MPUHUMATh TOBKO
[IBa COCTOSTHUSL — JIOTUUECKOT0 HYJISl ¥ JIOTUUEeCKOU eIUHULIBI.

[JaTturkamu, (popMHUPYIOILMMU BXOJHOU JUCKPETHBIN CUTHAaJ, SIB/ISFOTCS KHOTIKU PYUHOTO
yIpaB/eHusl, KOHLIeBble [JAaTUYMKW, [JaTUYMKA [BWKEHUS, [aTuYMKU YPOBHS, KOHTaKTHbIE
TepMoMeTpbl U T. M. Cdepa npuMeHeHUs OWHAPHBIX BBIXOZOB TaKXe /JOBOJIbHO OUeBH/HA:
37IeKTPOMAarHUTHbIE pejie, CUJIOBbIe IIyCKaTe/d, >S/IeKTPOMarHUTHbIE K/laraHbl, CBETOBbIE
CUT'HA/IU3aTOPBI U T. [,

AHanoroBbili (HempepbIBHbIN) CUTHAA OTpakaeT YPOBeHb HampsyKeHUsl WM TOKa,
COOTBETCTBYIOIUM HEKOTOPOW (PU3NUeCKOW BeJIMUMHE B Ka)KJblii MOMEHT BpeMeHU. OTOT
YPOBEHb MO>KET OTHOCHUTBCS K JTF000M (hri3nueckol BeJTMUMHe — TeMIiepaType, /aBjieHuto, Becy,
TI0JIO’KeHUI0, CKOPOCTH, yacTtoTe U T. 4. HecMoTps Ha Ha3BaHue, aHanorosble curHaiel B 1T/IK
00s13aTesIbHO Mpeodpa3yroTcs B U(POBYIO, T. €. 3aBeJJOMO AUCKPETHYIO (hOPMY TIpeiCTaB/IeHMUS.
Ho B Texunueckux fokyMeHTax I1JIK BcTpeyaeTcss UMEHHO yKa3aHHe KOJIMYeCTBa JUCKPETHBIX U
aHa/I0rOBBIX BXO/IOB U BBIXO/IOB.

B pamkax aucumruivbabl «Cnemudukaius v Bepudukauus [1JIK» ¢ menbto cienaTh
aKI[eHT MMEHHO Ha TIOCTPOeHWH JIOTWKM YTpaBjieHWsi Bce 3afaud (OObeKThI yIpaBieHUs U
pabouue Tmporieccel) MoA0OpaHbl TakMM 00pa3oM, 4ToObI WX peanu3alusi Morya ObITh
ocyulecTs/ieHa Ha «AuckpeTHbIx» ITJIK, 1. e. IIVIK, ¥MerOLMX TOJIBKO JUCKPETHbIE BXOZbl U
BBIXO/IbI.

Ba)kHO OTMETHTB, UTO 33/lau¥ B PAMKaX WHIUBUAYa/IbHBIX 3a/IaHUN SIBJISTIOTCST yueOHbIMU
Y He OTPa)KalT B TOJIHOM Mepe BCEero TOro, C ueM pa3paboTUMK CHUCTEMBI YIIPABIEHUS] MOXKET
BCTPETUThCS Ha TIPaKTHUKe. Bosjiee Toro, Obla CZieslaHa TIOTBITKA BBIZETUTh WUCKTHOUHTEIHEHO
obnacte KomrieTeHuu nporpammucta ITJIK. PaccMoTpeHHBIe 3alauM He KacarTCs BOTIPOCOB
rPaMOTHOTO TIPOEKTUPOBaHUsI 06€30MaCHBIX CUCTeMbl aBTOMATUUYeCKOTO yIpaB/ieHust (Ha OCHOBe
[TJIK), uTo siB/IsileTCS1 OTBETCTBEHHOM C(epoy /leATe/TlbHOCTH MOArOTOB/IEHHbIX CelMaJucToB —
KBa/IM(PULIMPOBAHHBIX UH)K€HEPOB-TIPOEKTUPOBILMKOB. Kakjasi 3ajjaua MOMHUMO C/IOBECHOTO
onMucaHusi CHaO)KeHa TIPUHLMIMAIBHOM CXeMOoW OoObeKTa yrpaB/ieHUss U HUHTepeicom
ynpassitoijero IIJIK. Takum ob6pa3om, 3aaya sIB/IleTCSI CTPOTO 3ajaueii TPOTrpaMMHUCTa,
BBINTOJIHAETCSI B YETKO OYepUeHHbIX paMKax TeXHWUYeCKOro 3aJaHusl U COCTOWUT B peanusaliiu
ynpasssitoijeii noruku I1JIK Ha s3bikax crangapra MOK 61131-3. Ilpearnonaraetcs, uTo
pa3paboTka ynpasssitoreii mporpammbl [TJIK MOXKeT 0CyLecTBASTLCS B peXKUMe IMYJISILUU Oe3
MOJIK/TFOUEHUST BHeIIHero o06opyzoBaHus. I[Ipy 3TOM OJHO W3 OCHOBHBIX TpeOOBaHWM,
rpeAbsBIsieMbIX K IIporpaMMe, — 3TO IIPOCTOTA €e BOCIPUATHUS M IIOHUMaHUs BCEeMHU
CrieLMajucTaMy, 3aHSITbIMU TPU T[OCTPOEHUM CUCTeMbl aBTOMAaTUYeCKOIrO yIIpaBeHUs
Ha Ga3ze ITJIK.

[TogpoOHbIe CBefieHHsI O CTPOEHHU IMPOrPaMMHPYEMbIX JIOTUYeCKUX KOHTDPOJIJIEPOB U
crocobax uX MPOrpaMMUPOBaHUsI MOTYT ObITh HaliieHbl B UICTOYHHKAX U3 CITUCKA JIUTEPaTyphl.

Cospemennsle [IVIK yHuMBepcanbHOIO Ha3HaueHus, Mojjep)kuBaroljde craHgapr MOK
61131-3, IPOrpaMMHUPYIOTCH Ha TepCcoHaIbHBIX KOMIIbIOTepax C TIOMOILBIO
CTeLIa/IM3UPOBAHHBIX KOMITIEKCOB, Cpe/id KOTOPBLIX OJJHUM W3 Haubosiee MOMy/IsIpHbIM SIBJISIETCS
CoDeSys, pa3paboranHbiii Kommnanuein 3S (Smart Software Solutions).

CoDeSys (Controllers Development System) — 3TO COBpPeMeHHBIM WHCTPYMEHT [Jisi
MPOrpaMMHPOBaHust KOHTPoJiepoB. CoDeSys mipefiocTaB/isieT MPOrpaMMHUCTY YAOOHYHO cpezy
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[/l TIPOrpaMMUPOBAaHUA KOHTPO/UIEPOB Ha s3blkKax craHgapra MOK 61131-3. Hcrnosnb3yemsle
peJlakTopbl U OT/aJJOuHble Cpe/iCTBa 0a3UpYyIOTCsS Ha IIMPOKO W3BECTHBIX M XOpOIIO cebs
3apeKOMEH/IOBaBIIMX  [PUHLMIAX, 3HAKOMBIX [0  JPYIMM  IIONYJ/SIPHBIM  Cpejam
rnpodeccroHasbHOTO TIporpaMmupoBaHusi (Takue, kKak Visual C++). TlpousBogurenu ITJIK
0OBIYHO TMOCTABJISIFOT STOT KOMILIEKC B KaueCTBe OeCIIaTHOTO MPUIOXKEHHS UK Pa3MeljaioT ero
Ha CBOMX CaMTax.

[Tpearonaraercs, 4To 3a/la4d WHAWBUAYANbHBIX 3a/laHUK OyJyT BBIOHATHCS B Cpejie
CoDeSys He Hmwke pycuduimpoBanHoii Bepcun 2.3.9. Ilpu 3ToM HeoOXOJUMO aKTHBHO
WCII0/Ib30BaTh BCTPOEHHBbIE CPeZACTBA BH3yanM3alydd OOBEKTOB M TIPOLIECCOB  YTIPABJ/IEHMUSI.
Wudopmaiusa mno pabore c komriekcom CoDeSys V.2.3 U BCTPOEHHBIMHM Cpe/ICTBaMH
BH3ya/IM3aLil MOKeT ObITh HalfleHa 10 CChUIKaM B CITUCKe JTUTepaTyphl.

[Ipeamnonaraercsi, YTo /i/1s1 BBIMOJIHEHUS] MHAWBUYAIbHOTO 3a/jaHus OyZieT MPUMeHSThCS
Mo/xoA (TeXHOJIOrusl) K MOCTPOEHHIO M BepU(UKaLMy MPOrpaMM JOTMUeCKUX KOHTPOJITIEPOB
(IUIK) pns «OUCKpeTHbIX» 3a/jay JIOTUYeCKOro yrpaBieHWs. B pamkax sroro mnogxoga
crelMyrKalusi MPOrpaMMHOIO TIOBeJileHUsl IPOBOJUTCS Ha sI3blKe TeMIOpaJbHON JIOTUKU
muHeiiHoro BpemeHu LTL. IlporpammupoBaHue ocyiiectsisieTcsi Ha sisbikax ST, LD, IL,
FBD/CFC u SFC no LTL-crnenm@ukanyy crenyanbHOro Buja. AHanv3 KoppekTHocTu LTL-
crieliupUKaLy MPOU3BOJUTCS C TOMOLIbI0 MPOrPaMMHOIO CpeJiCTBa CUMBOJIbHOW TIPOBEPKHU
mogen Cadence SMV. 3toT nozaxop k nporpammupoBanuio [TJIK obecnieuriBaeT BO3MOXKHOCTb
aHanu3a kKoppekTtHoctd [IJIK-mporpaMm ¢ TmoOMoOIIbIO MeTofa TpoBepkd Mogenu (model
checking). l3MeHeHue 3HaueHWs1 KaKJOHM NPOrpaMMHONM IepeMeHHOW IipejaraeTcs
onuchbiBaeTcsi ¢ nomoupto napel LTL-opmyn. [lepBas LTL-opmyna onuceiBaeT cUTyaLy,
IIPY KOTOPBIX IPOUCXOLUT BO3pacTaHWe 3HauyeHWs COOTBETCTBYIOLEeM IlepeMeHHOM, BTopast
LTL-dpopmyna 3ajaeT yCAOBUS, TMPUBOJALIME K YMEHbLIEHUIO 3HauyeHWs I[1epeMeHHOM.
PaccmaTpuBaemble s crieliuuKanuu roBefieHuss TiepeMeHHbIX LTL-popmysbl siBAsitOTCS
KOHCTPYKTHMBHBIMUA B TOM CMBIC/Ie, UTO 10 HUM IIPOU3BOAUTCS IocTpoeHue ITJIK-riporpammsl,
KOTOpasi COOTBETCTBYET TeMIOpa/JbHbIM CBOWCTBAM, BbIP&XEHHbIM STUMU (HOpMyJIaMHU.
[TporpammupoBanue [1JIK cBogutca K moctpoeHvto LTL-cnenudukanu noBefeHUst KaXXaou
riporpamMMHoi niepeMeHHOW. [To LTL-crneuudukaimu crpoutcsi SMV-mofenb, KoTopasi 3aTeM
MpOBepsieTCsl Ha KOPPeKTHOCTb MeTO/I0M MPOBEPKU MO/e/! C NOMOLLbIO Cpe/iCTBa Bepu(uKaLy
Cadence SMV.

[Ipy mocTpoeHUM MOAENU MpPOrpaMMbl BaKHO 00eCIeurTh COTJIaCOBAaHHOE TOBe/leHue
[IJIK-pmaTunkos. [Ipejnaraercs onuchiBaTh MoBefeHye JAaTYMKOB C TTOMOLbI0 Tpex rpynm LTL-
(dopmysi, KOTOpBIe TIPH TIPOBEPKEe CIpaBe//TMBOCTH TPOTPaMMHBIX CBOMCTB OyAyT OKa3bIBaTh
B/IMSIHUE Ha MPOTPaMMHYIO MOZerb, IpUOMKast ee K peabHOMY TOBeZieHHt0 rcxoaHon TT/TK-
[IpOrpaMMBl.

YueGHO-MeTOAHUECKOE 00ecIieueHHe CaMOCTOATEe/TbHOM PadoThI CTYJeHTOB M0 JUCIUIINHE

Onsa camocTosTenbHOM paboThl 0COOEHHO PEKOMEH[YyeTCsl HCII0/Ib30BaTh yueOHYIO
JIUTEpaTypy.

Taxke a7 mozbopa yueOHOUM MTepaTypbl PEKOMEHZYEeTCS WCIIO/Ib30BaTh IMPOKUN
CTeKTp UHTePHEeT-PecypCoB:

1. DneKTpOHHO-OMO/MMOTeUHAst CHUCTEMa «YHHUBEpCUTeTCKass Oubsmuoreka online»
(www.biblioclub.ru ) - snekrpoHHas 6ubMOTEKa, obOecreurBaroljasi JOCTYNl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHUKAM, Y4eOHON, HayyHOW W XY/[0’KeCTBEeHHOU
JMTepaType BeAyLIUX U3AaTe/bCTB (*perucTpanus B 3JIeKTPOHHON OMO/IMOTEeKe — TOJIBKO B CETH
yHUBepcuteTa. [locsie peructpauyy pabora ¢ CUCTeMOM BO3MOXKHA C JiF000M TOUKU JIOCTYTIA B
Internet.).

2. NndopmarmonHas cucrteMa "EguHoe OKHO [ocTyma K obpa3oBarebHBIM pecypcam”
(http://window.edu.ru/library).

Llenbto  co3manvss  uHGOpPMaLMOHHOW  cucTteMbl "EfWHOEe OKHO  JocTyma K
obpasoBatenibHbiM pecypcam” (MC "EpuHoe okHO ") siBaseTcss obecrieueHue CBOOOJHOTO
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JIOCTYTIa K WHTEerpaJbHOMY KaTajory o0Opa30oBaTe/bHbIX WHTEPHET-PECYPCOB U K 3/IeKTPOHHOU
bubsnoreke y4yeOHO-METOAMYECKMX MarepuanoB [y o0miero # TpodeccroHaabHOTOo
oOpa3oBaHwusl.

WudopmarionHass cuctema "EfnHoe OKHO AocTyrma K obpa3oBaTelibHBIM pecypcam’
co3faHa mo 3akady PezepanbHOro areHTcTBa Mo oOpasoBaHuio B 2005-2008 rr. ['osoBHOM
pa3paboTuvk mpoekra - @PejepasbHOe TOCYJAapCTBEHHOE aBTOHOMHOE — YUpeXx/eHue
l'ocynapcTBeHHbIN Hay4YHO-MCC/Ie0BATebCKAM WHCTUTYT WH(POPMAIIMOHHBIX TEXHOJIOTUNA U
tesieKommyHuKaimii (PI'AY T'HUU UTT "Undopmuka") www.informika.ru.

WUC "EguHoe OKHO" o00beguHsseT B eguHOe WH(GOPMAIMOHHOE TIPOCTPAHCTBO
3/IeKTPOHHBIE Pecypchl CBOOOAHOTO JOCTyma [/si BceX ypoBHell obOpa3oBaHusi B Poccum.
Pa3pesnbl 5TOM CHUCTEMBI:

- DJeKTpOHHasi OubivMoTeKa — $BAsSeTCs KPYMHeMIIMM B DPOCCUHMCKOM CerMeHTe
VHTepHeTa XpaHWU/IMIIEM TTOJTHOTEKCTOBBIX BePCUl YueOHBIX, yueOHO-MeTOJUUeCKHUX U HayYHbIX
MaTepuasoB C OTKPBITBIM JOCTyrnoM. bubmuorteka cofepkut 6omee 30 000 martepuasos,
WCTOYHUKAMU KOTODBIX SIBJISIFOTCS  OOjlee  TPEXCOT POCCHHCKUX BY30B W APYTUX
oOpa3oBaTe/ibHbIX M HAay4HBIX yupekaeHuil. OCHOBY Haro/jiHeHHsi OMOIMOTEKH COCTaBJISIOT
3JIEKTPOHHBIE BEPCHUU  yueOHO-MEeTO[MUeCKUX MaTepuasioB, TOATOTOB/JI€HHbIe B By3aX,
TpoLIe/illiie peLeH3UpPOBaHNe ¥ PeKOMeH/J0BaHHbIe K MCI0/b30BaHUIO0 COBETAMU (DaKyJIbTETOB,
yueOHO-MeTO/JUUeCKUMU  KOMHUCCHUSIMU U Jpyrumu BY30BCKUMU CTPYKTypaMmu,
OCYILIeCTBJISIOLIMMU KOHTPOJIb YueOHO-MeTOInUeCKOl /1esiTe/IbHOCTH.

- VHrerpaspHbIA  Katasor  oOpa3oBaTe/lbHbIX  WHTEPHET-DECYPCOB  COZIEPXKUT
rpe/iCTaB/eHHble B CTaHJAPTHM30BaHHOM (OpMe MeTaZlaHHblEe BHEILHHMX PEeCcypCcoB, a Takxe
COZIeP’KUT OTMCAHMS TIOTHOTEKCTOBBIX MyOnMKauii 3/1eKTpoHHON OnbmoTeku. O6muii 06vem
kKaTasiora mipeBbiiaer 56 000 mertaonucanuii (U3 HUX 0kojio 25000 - BHelIHME pecypchl).
Pacuivpennsii nouck B "Karasore" ocyiecTBisieTcsi MO Ha3BaHWIO, aBTOPY, AaHHOTALWH,
K/IFOUEBbIM CJIOBaM C BO3MOXKHOW (pubTpalLMel Mo TeMaTHKe, MpeAMeTy, TUIy MaTepuasa,
YPOBHIO 00pa30BaHUs U ay/IUTOPHH.

- W3bpanHoe. B pa3gese mipeicTaB/ieHbl TOAOOPKM Haubosiee COZAep>KaTelbHBIX U
T0JIE3HBIX, 10 MHEHUIO DeJaKI[UH, WHTepHeT-PeCypCoB [t 00iiero u rnpodeccuoHalbHOTO
obpa3oBaHwusl.

- Bubmorteku By30B. Pa3men cozmep)XuT ToAOOpKM CalTOB BY30BCKUX OWOJHOTEK,
3/IEKTPOHHBIX KaTaj0roB OMO/IMOTEK BY30B M MOJTHOTEKCTOBBIX 37IEKTPOHHBIX OMOIMOTEK BY30B.

[ camocTosiTesibHOTO T0Z100pa UTepaTypbl B Oubmuoteke Apl'Y pekomeHzyeTcst
WCII0/1b30BaTh:

1. Jlnuneiii  kabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maeTr B0o3MOKHOCTB
NoJIyveHus on-line focTymna K CIMCKy BbIZIAHHOM B aBTOMaTU3UPOBAaHHOM PeXXUMeE JTUTepaTyphl,
MIPOCMOTPA ¥ KOTIMPOBaHUS 37IEKTPOHHBIX BePCUM U3[JaHUI COTPYAHUKOB YHHUBepcuTeTa (yueb. u
METOZ,. TT0CO0OMsI, TEKCThI JIEKLUH U T.7.) 111 paboThl B «J/IMUHOM KabuHeTe» He0OXOAUMO 3alTH
Ha caiit HayuHoii 6ubmuoteku ApI'Y c moboit Touku, UMerole AOCTym B Internet, B MyHKT
MeHIO0 «JJIeKTPOHHBIM KaTajior»; TPOUTU TIPOLeAyPY aBTOpPH3allid, BbIOpAB BKIAJKy
«ABTOpU3aLUsi», U 3aTI0JIHUTh MPe/iCTaB/IeHHbIe 110/ MH(OPMaLUH.

2. DnekTpoHHas 6nbroTeKa yueOHbIX MaTepranoB Spl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) cogepxur 6osee 2500 mOMHBIX
TEKCTOB y4yeOHbIX U yueOHO-MeTOAMUYECKMX MaTepuajioB 110 OCHOBHBIM HM3y4aeMbIM
MUCLIATIIMHAM, W3[laHHBIX B yHUBepcuTere. [locTym B CeTH YHUBepCUTeTa, JMOO TI0
JIOTUHY/TIapOJItO.

3. DneKTpoHHas KapToTeKa « KHUroobecreueHHOCTh»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaeT yuebOHbBIN ¢oH[
HayuHoU Oubsmoreku SIpl'Y, mpejgocTaB/sieT OMepaTUBHYI0 HWH(POPMALUI0 O COCTOSHUU
KHUT000€eCTrieueHHOCTH IMCLUTIIMH OCHOBHOMW U JIOTIOJTHATE/TBHOM JINTepaTypoy, a TakKe LMK/ia
JUCLIATUTVH U CTieMabHOCTel. DeKTpoHHasi KapToTeka « KHUTooOecreueHHOCTb» JOCTYITHA B
CeTH yHMBepcUTeTa 1 yepe3 JIMUHbINA KaOWHeT.
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