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Jluer aktyammsammu paGoueii IPOrpaMMBl

Padoyast nporpamma nepecmotpea, o0cyskiena i oobpena uis peanusamin B 2017-2018
yUeOHOM rofty Ha 3acesiatun kadeapel BerucTuTennHON TeXHIKY 1 TIPOrpaMMHPOBAHHS
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Pabouas mporpamma nepecmorpea, oOcyxknena 1 onobpena g peasnsarn B 2018 - 2019
y4eOHOM rofty Ha 3ace/ianun kadepsl BeuHCIHTCIBHOMN TEXHUKT 1 IPOrPaMMHPOBAHHS

Mpotokonor 4 MY, 7/ % LN/
3as. kadeapoii L l/‘é/ 0.C. Jlorynosa
\

A

Pabouas mporpamma nepecmotpena, obcyxiena 1 o106pena ang peammsanun B 2019 - 2020
Y4eOHOM rofty Ha 3acejanuH kadeapsl BerHCINTEIbHOMN TEXHUKY 1 MPOrpaMMHPOBAHHS

[Ipotoko ot ﬁ (%ﬂ }92171‘ N
3ag. kaempoii L4 0.C. Jlorynosa
7l

Pabouas mporpamma nepecMorpea, obcysknena 1 o1o0pena as peammsaun B 2020 - 2021
y4eOHOM rofty Ha 3acellaHiH Kaepbl BIYMCIHTETBHOMN TEXHIKH 1 TIPOrpaMMUPOBAHHS

Tpotokor ot /Y f'?% %’7 20/ZZ No é:
3as. kaenpoit _ (“ A2 —7  0.C.Jloryuosa

Y




1 Heau ocBOeHMS AUCHUNIIMHBI (MOIYJISA)
Llensimu ocBOEHMS AUCHUIUIMHBI « Teopusi aBTOMATOBY SIBJISIFOTCS:
— OCBOCHHE MPUHIIMIIOB aBTOMATHOW MapagurMbl IPOrpaMMUPOBAHUS;
— OCBOCHHE B3aMMOCBSI3€ll aBTOMAaTHOW U 0OBEKTHO-OPHUEHTHUPOBAHHOW MapaJurM MporpaMMH-
pOBaHMUS;
— OCBOCHHE COBPEMEHHBIX METO/IOB ITPOCKTUPOBAHUS MPOTPAMMHBIX MTPOJIYKTOB HA OCHOBE aB-
TOMATHOM Mapagurmsl.
Jns nOCTHKEHUsI MOCTaBJIEHHBIX 1eIel B Kypce «DyHKIIMOHAIBHOE MPOrPAMMHUPOBAHUEY pPe-
IIAFOTCS 3a0auu:
— H3YYECHHUE A3bIKOBBIX CPEJCTB MOJICIUPOBAHUS aBTOMATOB;
— OCBOCHHME METOJI0OB MPOEKTUPOBAHUS IPOTPAMMHBIX CUCTEM B aBTOMAaTHOM Mapajurme;
— H3Yy4YCHHUE COBPEMEHHBIX MPUMEHEHUI aBTOMATHOM MapaJurMbl MPOrpaMMUPOBAHUSL.

2 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl
NMOAr0OTOBKM OakajaBpa (MarucTpa, Celuajaucra)

HucuuruinHa «Teopus aBTOMaToB» BXOJHUT B BaApHMATHBHYIO 4acTh Onoka 1 oOpa3oBarenbHOI
IIPOrPaMMBlI.

JUis u3ydeHus: ITUCHMILIMHBI He0OXOAUMBI 3HaHMs (YMEHHUs, BIIAJAEHUs), COOPMHUPOBAHHBIE B
pe3yJibTaTe U3y4yeHus CIEAYIOINX IUCHUIUINH:

— Marematuku (6a3oBas yacTh 010ka 1 0OpazoBaTeabHOM NPOrpaMmbl). 3HAHUS, YMEHUS U BiIa-
JICHUS, TIOJTYYEeHHBIC TIPY M3yYCHUH AAHHOW AMCUUIUIMHBI, TIO3BOJIAT O0yYarOIIUMCS OCMBIC-
JICHHO BBINOJHATH ONEpalMy HajJ BEKTOpaMHU M MaTpULAMM, IPUMEHSATh MOHATHE (YHKILIUH,
IPaMOTHO CTPOUTh CYNEPIO3ULUU QYHKIUI;

— MaremaTudeckol Joruku (6azoBas yacTh Ojoka 1 oOpa3zoBaTenbHOM MporpamMmsbl). 3HAHHUSA,
YMEHUS M BIJIQJICHUS, TIOTY4YEHHbIE IPU W3YUYEHUH JTAaHHON JAMCHUIUIMHBI, O3BOJIAT 00y4aro-
LIMMCS BBITIOJHATH ONEpalliy MpeAuKaTaMH, CTPOUTh (OpMajbHbIe ONMUCAHUS (PYHKIIMOHU-
POBaHUSI MHOTOKOMITOHEHTHBIX CUCTEM;

— wuHpopMaTuku (0azoBas yacTh Ojoka 1 oOpazoBareiabHOW Mporpammsbl). 3HaAHUS, YMEHUS U
BJI4/ICHUS, TIOJyYE€HHBIE NIPU W3YYEHUH JaHHOW AMCLMILINHBI, SIBJISIIOTCS OCHOBOW i pado-
ThI ¢ HTH(MOPMAITMOHHBIMHU IOTOKaMHU Ha IPO(HECCHOHATLHOM YPOBHE;

— TNPUKIATHOrO IporpammupoBaHus (0a3zoBas yacTh Onoka 1 oOpa3oBaTenbHOM MPOrpaMMBbl).
3HaHMsI, YMEHHUS U BIIQJICHUS, MTOJYYEHHbIE IPU U3YyYEHUH JaHHOM JAMCLUUIUIMHBI, SBISIOTCS
OCHOBOMH 17151 OCBOEHUSI METOJI0JIOTUH pa3pabOTKU MPOrpaMM B aBTOMATHOM mapagurme.

3HaHus (YMEHUs, BIaJ€HUs), MOJIyYeHHbIE IPU U3YyYEHUH JAAHHON AMCLUUIUIMHBI OyayT HE0O-
XOZMMBI [T U3YUEHHS! CIIeTyIOIUX JUCIUIUINH:

— TIaTTepHOE MPOrpaMMHUpPOBaHKE (BapuaTUBHAs 4acTh Oi0ka 1 oOpa3zoBaTeIbHOM TPOTPaMMBI).
3HaHMsI, YMEHUSI U HABBIKH, MTOJIyY€HHBIE TIPU U3yYEHUH TUCHUIUINHBI «Teoprs aBTOMaTOBY,
MO3BOJIAT O0YYaIOIIUMCS TIOHATh MATTEPHBI IPOTPAMMHUPOBAHMS, KaK peaTu3aliio KOHIEMN-
IIUY KOHEYHBIX aBTOMATOB;

— Scada-cucremsl (BapuaTHBHas yacTh OJ0Ka 1 00pa3oBaTenbHOM MpOrpaMMmsl). 3HAHHS, yMe-
HUS ¥ BJIAJICHUS, TIOJTYYEHHBIE NIPU W3YYEHUH JUCHMILIMHBI «Teopus aBTOMaToB» MO3BOJIAT
00y4aroIMMCs BBITOIHITh MOACIMPOBAHNE JAHHBIX CUCTEM B aBTOMATHOMW Mapajurme.

3 Komnerenuun ody4aromierocsi, popmupyembie B pe3yibTaTe 0CBOCHHS
AMCUMILIMHBI (MOAYJIs) ¥ IVIAHMPYeEMbIe Pe3yJabTaThl 00y4eHHus

B pesynbraTe ocBOEHUS TUCHMIUIMHBI (MOAYns) «TeopHs aBTOMaTOB» 00YYarOIIUIiCs JOKEH
o0safaTh CIEAYIOIMMU KOMIIETEHIIUAMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHHs
KOMIIETEHINH




CTpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[TnaaupyemMble pe3ynbTaThl 00yUCHHS

[1K-2. O6nanaeT cnocoOHOCTHIO pa3padaThiBaTh KOMIIOHEHTHI alllIapaTHO-MPOTPAMMHBIX KOMILJIEK-
coB ¥ 0a3 JJaHHBIX, UCTIOJB3Ysl COBPEMEHHBIE HHCTPYMEHTAIbHbIE CPEJICTBA U TEXHOJIOTUH MPOTPaAM-

MHUPOBAHMUA.

3Hare

— TMPHUHLUUIOBI CHHTE3a HHU(POBBIX aBTOMATOB, OCHOBHBIC MOHSATHS aBTOMAaTHOTO
IIPOrpaMMHUPOBAHUS;

— c1ocoObl TPOrpaMMHOTO 3a/1aHus! LU(POBBIX aBTOMATOB;

— o0mue MeToJbl CTPYKTYPHOTO CHHTE3a aBTOMATOB, NMPUHIMIIBI MOJEIHPOBA-
HUS IPEIMETHOM 00JIaCTH B aBTOMATHOI Mapajurme.

VYMeTh

— HCIOJNb30BaTh METO/bl CHHTE3a LU(POBBIX aBTOMATOB, UCIIOJIB30BATh METOIbI
MIPOEKTUPOBAHMSI ABTOMATHBIX IPOTPAMM;

— CTpPOUTH pacHo3HaBaTeld U MpeoOpa3oBaTeN, CIO0XKHBIE CXEMbl B3aUMOJEH-
CTBUSI aBTOMATOB;

— paspabaTbIBaTh MHOTOKOMITOHCHTHBIC HEJICTCPMUHUPOBAHHBIC CHCTEMBI.

Bnanets

— HaBbIKaMHU pCaIM3allu aBTOMATHBIX MOI[GJIGﬁ Ha sA3bIKax MporpaMMHUpPOBaAHUA
BBICOKOI'O YPOBHS;

— HaBbIKaMHU IIPOCKTUPOBAHUS U p€aiu3allii CI0KHBIX aBTOMATHBIX MOI[CJ'ICIZ Ha
SA3bIKaX MpOTrpaMMHUPOBAHN BEICOKOI'O YPOBHA,

— HaBbIKaMHU p€ajiu3aliii HCACTCPMUHUPOBAHHBIX MO,Z[CJICﬁ, COYCTAarmmux aBTO-
MAaTHYIO U 06I>eKTHO'OpI/ICHTI/IpOBaHHy10 napagurmMy MOACIINPOBAHUS.




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

OOm1ast TPyI0EMKOCTh IUCIUILTAHBI COCTABISIET 4 3a4eTHbIC equHUIbI 144 akaj. yaca, B TOM YHUCIIE:
— KOHTaKTHas pabota — 54,15 akaz. 4acos:

— aynuTtopHas — 51 akan. Jac;
— BHeayaurtopHas — 3,15 akan. gaca

— camocTosATeNbHas padora — 54,15 akan. yaca,

— TOJArOTOBKA K dK3aMeHy — 35,7 akaj. yaca

1
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1. Pazgen 1. Teopust abcTpakTHbIX aBTOMa-| 4
TOB
1.1. Tema. OGnactu mpuMeHeHHs aBTOMaT-| 4 2 2 6 CamocTosiTeIbHOE U3yUCHHE becena — oOcyxnenue. 1IK-2 — 3y8
Horo mojnxoxa. Ilapagurma aBTOMaTHOrO y4eOHOI 1 Hay4yHO JuTepaTypsl. | Y CTHBIN OIpoc.
porpaMMUpOBaHUsl. AGCTpaKTHBIE M CTPYK-
TypHBIE aBTOMaThl. ABTOMaThl Munu u My-
pa. Mozgenb TUCKPETHOTO TNpeoOpa3oBaHUS
B.M. I'mymkosa. IIporpamMmMmuas peanusanus
aBTOMATa
1.2. Tema. CranmapTHbie criocoObl 3amaHus| 4 2 2 6 CaMocTosTeIbHOS U3YUCHUE becena — oOcyxaeHme. 1IK-2 — 38
UpPOBBIX aBTOMAaTOB ¢ mnamATbio. I[Ipo- y4eOHO ¥ Hay4YHOU JIUTepaTypsl. | AHAJIU3 MPOrPaMMHOI0 KOJa.
rpaMMHas pean3aius [ToaroroBka k jaboparopHomMy | YCTHBIN OIIPOC.
3aHATHIO.
Brimonnenue mabopatopHoii pa-
OOTBHI.
Hroro no pazgeay 4 4 4 12 IIpoBepka MHAMBUAYAJIb-
HBIX 3aJJaHHUH
2. Paznen. Teopus CTpyKTypHBIX aBTOMAaToB | 4
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2.1. Tema. MeToasl CTpYKTypHOTO cuHTe3a| 4 2 | 421 6 CamocrosTenbHOE U3y4eHUE becena — o0Ocyxnenue. IIK-2 — 3y8
KOHEYHbIX aBTOMaToB. [IporpamMmmHuas peanu- yueOHOI U HAyYHOU JIUTEepaTyphl. | AHAIU3 IPOTPAMMHOTO KOJa.
3a1Ms KOHEYHBIX aBTOMATOB. [ToaroroBka k jaboparopHomMy | YCTHBINA OIPOC.
3aHSTHIO.
Brinonnenue maboparopHoil pa-
OOTHI.
2.2. Tema HenmerepmuHupoBaHHbIE aBTOMa-| 4 2 4/21 6 CamocrosiTenbHOE U3yUEHHE becena — oOcyxaenue. 1IK-2 — 3y8
THI. y4eOHOI 1 HAyYHOU JUTEpaTyphl. | AHAIN3 MPOTPAMMHOTO KOJA.
[ToaroroBka k mabopatropHoMy | YCTHBIH ompoc.
3aHSTHIO.
Brinonnenue maboparopHoil pa-
OOTBHI.
Hroro no pasneny 4 4 | 8/4U 12 IIpoBepka MHAMBUAYAJIB-
HBIX 3aJaHUI
3. Paznien. Teopust hopManbHBIX rpaMMaTHK.
3.1. Tema. Knaccudpukanus Qopmanbubx| 4 2 6 6 CaMocTosATeNbHOE NU3YUYEHNE becena — oOcyxaenue. IIK-2 — 3y8
rpamMmatuk 1o H. Xomckomy. IIpumepst y4eOHOM U HAyYHOU JIUTepaTyphl. | AHAJIM3 TPOrPAMMHOTO KOJIa.
(dbopManbHBIX TPAMMaTHK U UX TPUMEHEHHUS. ITonroroska k mabopaTopHoMy | YCTHBIH orpoc.
3aHATHIO.
Brimonnenue nabopaTopHoit pa-
OO0THI.
3.2. Tema. PerynsipHble BbIpaXeHUS. 4 2 | 6121 6 CaMocTosATENbHOE U3YUYEHNE becena — oOcyxnenue. IIK-2 — 3y8
yueOHOW U HAyYHOU JIUTEepaTyphl. | AHAIU3 MPOTrPAMMHOTI0O KOJa.
[TonroroBka k mabopaTopHoMy | YCTHBIN orpoc.
3aHATHIO.
Brinonnenue nabopaTopHo# pa-
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OOTBHI.
Hroro no pazgeay 4 4 |12/21 12 IIpoBepka MHAMBHUAYAJIb-
HBIX 3aJaHUH
4. Paznmen. ABromarHas mnapagurma mpo-| 4
rPaMMHUPOBAHUS
4.1. Tema. IIporpammupoBaHue ¢ SBHbIM BbI-| 4 5 | 10/8U 6 CamocrosiTenbHOE U3yUECHHE becena — oOcyxaeHue. 1IK-2 — 3y8
JIEJICHUEM COCTOSHHM. yueOHOW U HayYHOU JIUTEpaTyphl. | AHAJIU3 IPOrPAMMHOI0 KOJa.
[ToaroroBka k mabopatopHoMy | YCTHBIH ompoc.
3aHSTHIO.
BrinonHenue aboparopHoil pa-
OOTHI.
HToro no pasneny 5 |10/84 18,15 IIpoBepka MHANBHAYAJIB-
HBIX 3aJaHUH
Hroro 3a cemectp 17 |34/1411 54,15 IK3aMeH
HToro mo tucuuijimHe 17 |34/141 54,15




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

1. TpaagnuuoHHBbIe 00pa3oBaTeJbHbIe TEXHOJOIMH OPUEHTUPYIOTCS Ha OPraHU3aLUI0
00pa30BaTeNbHOTO IpoLEcca, MPEANOIaralyo IpsMy0 TPAaHCIALNIO 3HAaHUN OT MpenojaBa-
TeJIA K CTYINEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-WIIFOCTPATUBHBIX METOJOB
oOyueHust). YueOHast AEATEIbHOCTh CTYJACHTa HOCHT B TaKUX YCJIOBHSX, KaK MPaBHJIO, PEMpO-
JYKTUBHBIN XapakKTep.

®opMbl Y4eOHBIX 3aHATHIH € HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HNudopmannonHas JeKIus — MocIe10BaTelbHOE U3JI0KEHNE MaTepuaia B JUCIMILIMHAD-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEIo-
JlaBaTers).

Cemunap — Oecena mpenojaBaTesss U CTYACHTOB, OOCYKJICHHE 3apaHee MOArOTOBICHHBIX
COOOLIEHNH O KaXXJIOMYy BOIIPOCY IIaHA 3aHATUS C €UHBIM Ul BCEX NEPEYHEM PEKOMEH]ye-
MO 00513aTEIbHON U IOTIOJTHUTEIbHON JTUTEPATYPBHI.

[TpakTHyeckoe 3aHATHE, MOCBSILIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
IPEJIOKEHHOMY aJITOPUTMY.

JlaGopatopHasi paboTa — opranu3zaius yueOHo paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
MH(OPMALMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMH MOJEISIMHU pe-
QJIBbHBIX OOBEKTOB.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — OpraHu3anus 00pa30BaTENBHOTO IPOIEcca,
KOTOpasi MpEAIoiaraeT MOCTaHOBKY MPOOJEMHBIX BONPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui AJI CTUMYJIMPOBAHUS aKTUBHOM 1103HABATEIbHOM JEATEIbHOCTU CTYEHTOB.

3. UHTepakTHBHBbIE TeXHOJOIMH — OpraHu3alus o0pa3oBaTeIbHOIO Ipolecca, KOTopas
IpeIoiaracT akTUBHOE U HEJIMHENWHOE B3aUMOJCHCTBHE BCEX YYACTHHUKOB, JAOCTH)KEHHME Ha
3TOH OCHOBE JINYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTesbHOro pesynbraTta. Hapsny co cneru-
QIU3UPOBAHHBIMU TEXHOJOTUSMHU TAKOT'O POJA MPUHIUI MHTEPAKTUBHOCTH IPOCIIEKNUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH. IHTEpaKTHBHOCTh MOApPa3yMeBaeT
CyOBEKT - CyOBEKTHbIE OTHOILIEHUS B X0/1€ 00pa30BaTENIbHOIO Mpoliecca U, Kak CIeACTBUE, Gop-
MHUpPOBaHHME CaMOPa3BUBAOLIEICS NH(OPMAIIMOHHO-PECYPCHOM CpeIbl.

®opMbl y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHATU3UPOBAHHBIX HHTEPAKTHUB-
HBIX TeXHOJIOTHH:

Jlexuus «0OpaTHOM CBS3M» — JNEKUUSA—TIPOBOKAIUsS (M3JI0’)KEHUE MaTepuaia Cc 3apaHee 3a-
IUIAaHUPOBAaHHBIMM  OIIMOKaMM),  JIeKUusA-Oecena,  JIGKUMA-AUCKYCCHs,  JIEKIMs—IIpecc-
KOH(EepeHIIHUsL.

4. UHpopMallMOHHO-KOMMYHHKAIMOHHBIE 00pa3oBaTe/ibHbIe TeXHOJOIMU — OpIraHu-
3anus 00pa3oBaTeNIbHOTO Ipollecca, OCHOBaHHAsi Ha NMPUMEHEHUHU CHElHMaTU3UPOBAHHBIX MPO-
IPaMMHBIX CPeJl U TEXHUYECKUX CPEJICTB paboThl ¢ HHpOpMalLneH.

6 YueOHO-MeTOUYeCKOE 00ecTieueHHe CAMOCTOATEILHOMH PadoThl 00yUaroIHXCSl

3aganue k JabopaTopHoii padore 1o Teme:

Ob0JsiacTu nmpuMeHeHusi aBTOMaTHOro moaxoxa. Ilapagurma aBToMaTHOro nmporpam-
MHpPOBaHHUsl. AOCTPAKTHBIC U CTPYKTYpPHbIe aBTOMaTbl. ABTOMaThl Muiu n Mypa. Mo-
AeJib IMCKpeTHOro npeodpasosanus B.M. I'nymkosa. IIporpammuas peajausanust aBTomMa-
Ta

Jlns aBTomata, 3aaHHOTO Tabnuiel, noctpoite Auarpammy Mypa. 3anaiiTe 3TOT aBTOMAT
cucTeMoi OyneBbIX (YyHKIIMMA:

1.
qg|0 1 2 3
X
0 1.1 3,0 2,0 2;0
1 2,1 2,0 3,0 3,0




0 1 2 3
X
0 1.0 2.0 2:1 3,0
1 3,0 3;1 2;1 1,0
3.
0 1 2 3
X
0 0;1 1;1 2;1 3;1
1 0;0 0;1 3;1 2:1
4,
0 1 2 3
X
0 1;0 3:1 2;0 10
1 3,0 11 0;1 3;1
5.
0 1 2 3
X
0 11 3:1 2;0 10
1 3,0 10 0;1 3;1
6.
0 1 2 3
X
0 0;0 3;1 2;1 10
1 3;0 10 0:1 3:1
7.
0 1 2 3
X
0 1.0 3:1 2:1 1.0
1 3,0 1;2 0;1 3;1
8.
0 1 2 3
X
0 0;0 11 3;1 2;0
1 2.0 0:1 3;1 1;0
9.
0 1 2 3
X
0 3;0 2:0 11 0;1
1 0;0 11 2,0 3;0
10.

10




qg|0 1 2 3
X
0 21 2;1 11 0;1
1 0;1 11 2;0 3;0

3aganue k 1abopaTopHoOii padore 1o Teme:

CrangaptHble cnnoco0bl 3a1aHusi HU(PPOBBIX ABTOMATOB ¢ namMATbI0. IIporpammuas
peanu3anusi.

Jlan mporpaMMHbIi Ko Ha si3bike Python. Onucath GpyHKIIMOHUPOBaHKUE aBTOMArTa B KOH-
KPETHOM npuMepe MoanpuKanmu GyHKKuu jump_to.
from __ future__ import generators
import sys

def math_gen(n): # Iterative function becomes a generator
from math import sin
while 1:
yield n
n = abs(sin(n))*31

# Jump targets not state-sensitive, only to simplify example
def jump_to(val):

if 0<=val <10: return 'ONES'

elif 10 <= val < 20: return 'TENS'

elif 20 <= val < 30: return TWENTIES'

else: return 'OUT_OF_RANGE'

def get_ones(iter):
global cargo
while 1:
print( "\nONES State: "))
while jump_to(cargo)=="ONES"
print("@ %2.1f " % cargo,)
cargo = iter.next()
yield (jump_to(cargo), cargo)

def get_tens(iter):
global cargo
while 1:
print \nTENS State: ",
while jump_to(cargo)=="TENS"
print "#%2.1f " % cargo,
cargo = iter.next()
yield (jump_to(cargo), cargo)

def get_twenties(iter):
global cargo
while 1:
print \nTWENTIES State: ",
while jump_to(cargo)=="TWENTIES"
print "*%2.1f " % cargo,
cargo = iter.next()
yield (jump_to(cargo), cargo)

11



def exit(iter):
jump = raw_input(\n\n[co-routine for jJump?] ).upper()
print ("...Jumping into middle of", jump)
yield (jJump, iter.next())
print( "\nExiting from exit()...")
sys.exit()

def scheduler(gendct, start):
global cargo
coroutine = start
while 1:
(coroutine, cargo) = gendct[coroutine].next()
if _name__ =="_main__"™
num_stream = math_gen(1)
cargo = num_stream.next()
gendct = {'ONES' : get_ones(num_stream),
‘TENS' : get_tens(num_stream),
TWENTIES' : get twenties(hum_stream),
'OUT_OF_RANGE": exit(num_stream) }
scheduler(gendct, jump_to(cargo))

1.
def jump_to(val):
if 0<=val <15: return 'Less 15'
elif 15 <= val < 30: return 'Less 30'
elif 30 <= val < 50: return 'Less 50'
else: return 'Something else’

def jump_to(val):
if 0 <=val <45: return 'Less 45'
elif 45 <= val < 70: return 'Less 70’
elif 70 <= val < 90: return 'Less 90'
else: return 'Something else'

def jump_to(val):
if 0<=val <100: return 'Less 100’
elif 100 <= val < 300: return 'Less 300
elif 300 <= val < 500: return 'Less 500'
else: return 'Something else’

def jump_to(val):
if 0 <=val <200: return 'Less 200’
elif 200 <= val < 300: return 'Less 300’
elif 30 0<=val < 500: return 'Less 500
else: return 'Something else’

def jump_to(val):
if 0 <=val <300: return 'Less 300'
elif 300 <= val < 500: return 'Less 500



elif 500 <= val < 700: return 'Less 700'
else: return 'Something else’

def jump_to(val):
if 0 <=val <400: return 'Less 400’
elif 400 <= val < 500: return 'Less 500'
elif 500 <= val < 700: return 'Less 700’
else: return 'Something else’

def jump_to(val):
if 0 <=val <400: return 'Less 300’
elif 400 <= val < 600: return 'Less 600'
elif 600 <= val < 700: return 'Less 700’
else: return 'Something else’

def jump_to(val):
if 0 <=val <500: return 'Less 500'
elif 500 <= val < 600: return 'Less 600’
elif 600 <= val < 800: return 'Less 800
else: return 'Something else'

def jump_to(val):
if 0 <=val <600: return 'Less 600’
elif 600 <= val < 700: return 'Less 700
elif 700 <= val < 800: return 'Less 800’
else: return 'Something else’

10.
def jump_to(val):
if 0<=val <700: return 'Less 700’
elif 700 <= val < 800: return 'Less 800’
elif 800 <= val < 900: return 'Less 900'
else: return 'Something else’

3aganue k JabopaTopHoii padore 1o Teme:

MeTtoabl CTPYKTYPHOIO CMHTe3a KOHEYHbIX aBToMaToB. [Iporpammuasi peanusaunus
KOHEYHBbIX ABTOMATOB.

Han xiacc «KoHeuHBI aBTOMAaT» W MPOrpaMMa, MCHOJb3YIOIas TaHHbIM Kiacc. Beimo-
HUTE oOpallleHne K JaHHOMY KJlacCy cO CBOMM BapuaHToOM. IIpoaHanmusupyiite mporpaMMHbIN
Ko Ha si3bike Python u pesynbraThl paboThl mporpaMmbl. MoauduimpyiTe TporpaMMHBINA KO
TaKuM 00pa3oM, 4TOObI OH MOT KOPPEKTHO paboTath ¢ Bamim BapranTOM.

class StateMachine:
def __init_ (self):
self.handlers = {}
self.startState = None
self.endStates =[]

13



def add_state(self, name, handler, end_state=0):
name = name.upper()
self.handlers[name] = handler
if end_state:
self.endStates.append(name)

def set_start(self, name):
self.startState = name.upper()

def run(self, cargo):
try:
handler = self.handlers[self.startState]
except:
raise InitializationError("must call .set_start() before .run()")
if not self.endStates:
raise InitializationError("at least one state must be an end_state™)

while True:
(newState, cargo) = handler(cargo)
if newState.upper() in self.endStates:
print("reached ", newState)
break
else:
handler = self.handlers[newState.upper()]

from statemachine import StateMachine

positive_adjectives = ["great","super”, "fun", "entertaining"”, "easy"]

negative_adjectives = ["boring", "difficult”, "ugly", "bad"]

def start_transitions(txt):
splitted_txt = txt.split(None,1)
word, txt = splitted_txt if len(splitted_txt) > 1 else (txt,"")
if word == "Python™:
newState = "Python_state”
else:
newState = "error_state"
return (newState, txt)

def python_state_transitions(txt):
splitted_txt = txt.split(None,1)
word, txt = splitted_txt if len(splitted_txt) > 1 else (txt,"")
if word =="is":
newState = "is_state"
else:
newState = "error_state"
return (newState, txt)

def is_state_transitions(txt):
splitted_txt = txt.split(None,1)
word, txt = splitted_txt if len(splitted_txt) > 1 else (txt,"")
if word == "not™:
newState = "not_state"

14



elif word in positive_adjectives:
newState = "pos_state"

elif word in negative_adjectives:
newState = "neg_state"

else:
newState = "error_state"

return (newState, txt)

def not_state_transitions(txt):
splitted_txt = txt.split(None,1)
word, txt = splitted_txt if len(splitted_txt) > 1 else (txt,"")
if word in positive_adjectives:
newState = "neg_state"
elif word in negative_adjectives:
newState = "pos_state"
else:
newState = "error_state"
return (newState, txt)

def neg_state(txt):
print("Hallo")
return (""neg_state", ")

1.

if _name_=="_main__ ™
m = StateMachine()
m.add_state("Start", start_transitions)
m.add_state("Java_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("neg_state", None, end_state=1)
m.add_state("pos_state"”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")
m.run("Python is great")
m.run(*"Python is difficult™)
m.run(*Java is interesting")

2.

if _name_==" main__ "
m = StateMachine()
m.add_state("OOPS!", start_transitions)
m.add_state("FORTRAN_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("'neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")
m.run("Python is great")
m.run(""Python is difficult™)
m.run("FORTRAN is old")



3.

if _name_==" main__ ™
m = StateMachine()
m.add_state("Run!", start_transitions)
m.add_state("Python_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start™)
m.run("Python is great")
m.run("Python is not difficult")
m.run("LISP is interesting™)

4.

if _name_=="_main__ "™
m = StateMachine()
m.add_state("Let us begin!", start_transitions)
m.add_state("C# _state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")
m.run("Python is great")
m.run("Python is not difficult")
m.run("C# is useful™)

5.

if _name_==" main__ "™
m = StateMachine()
m.add_state("New!", start_transitions)
m.add_state("Python_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("'neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")
m.run("'Python is great")
m.run("Python is difficult™)
m.run("JCL is ugly")

6.

if _name_=="_ main__ ™
m = StateMachine()
m.add_state("Stand up!", start_transitions)
m.add_state("Python_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("'not_state", not_state_transitions)
m.add_state("neg_state”, None, end_state=1)



7.

if _name_ ==

8.

if _name ==" main__ "™

9.

if _name_ ==

m.add_state("pos_state"”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start™)

m.run(""Python is great")

m.run("Python is difficult™)
m.run("MongoDB is strange™)

__main__"™
m = StateMachine()
m.add_state("New!", start_transitions)
m.add_state("Python_state™, python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("'neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")

m.run("Python is great")

m.run(""Python is difficult™)

m.run("Java Script is useful")

m = StateMachine()

m.add_state("GO ON!", start_transitions)
m.add_state("Python_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state_transitions)
m.add_state("neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state", None, end_state=1)
m.set_start("Start")

m.run("Python is great")

m.run("Python is difficult™)

m.run("PHP is beautiful!™)

__main__™
m = StateMachine()
m.add_state("Let Us Start"”, start_transitions)
m.add_state("Python_state", python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("'not_state", not_state_transitions)
m.add_state("neg_state”, None, end_state=1)
m.add_state("pos_state"”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")

m.run("Python is great")

m.run("Python is difficult™)

m.run("JSON is very useful!™)

10.

17



if _name__=="_main__ "™
m = StateMachine()
m.add_state("Go quickly!", start_transitions)
m.add_state("Python_state™, python_state_transitions)
m.add_state("is_state", is_state_transitions)
m.add_state("not_state", not_state transitions)
m.add_state("neg_state", None, end_state=1)
m.add_state("pos_state”, None, end_state=1)
m.add_state("error_state”, None, end_state=1)
m.set_start("Start")
m.run("Python is great")
m.run(""Python is difficult™)
m.run("PL/I was too difficult!")

3ananue K 1adopaTopHoii padore Mo TeMe:

HenerepmMmuHUpOBaHHBIC ABTOMATHI.

N300pa3uth HEAETEPMUHUPOBAHHBIM HCTOUYHUK, COOTBETCTBYIOIIUNA HEAETEPMUHUPOBAH-
HOMY aBTOMATy, 33JaHHOMY TaOJIHIIeH MePexX0/I0B C BXOAHBIM anpaBuToM {a,b} 1 MHOXKeECTBOM
BHyTpeHHuX coctosumii{(1,,2,3,4,5}.

1.

Q1 2 3 4 5
A
a % 1 23,4 1 34
b 3.4 35 % 35 24
2.

Q1 2 3 4 5
A
a 15 12,345 % 1 3
b % 2.4 23,4 0 45
3

Q1 2 3 4 5
A
a % % 4 0 124
b 3,45 13 23,5 12 23,5
4.

Q1 2 3 4 5
A
a 12,345 23,4 0 0 135
b 4 3 15 24 4
5,

Q1 2 3 4 5
A
a % 2,3 0 34 45
b 12,3 1,45 15 % 2.3
6.
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Q1 2 3 4 5
A
a 12,3 % 3.4 12 7]
b 3 23,4 0 25 34
7.

Q1 2 3 4 5
A
a 35 35 12,4 12,4 34
b 12,5 % 35 % 1,2
8.

Q1 2 3 4 5
A
a 12 % 35 3.4 12,35
b 2.4 135 0 0 12
9.

Q1 2 3 4 5
A
a 23,45 3.4 % % 245
b 3 25 3 15 3
10.

Q1 2 3 4 5
A
a % 2 13,45 5 7]
b 13,4 3.4 25 % 2.4

3aganue Kk JabopaTopHoOi padore 1o Teme:
Kuaacenpukanus dpopmaabubix rpammatuk no H. Xomckomy. Ilpumepst ¢popmaiib-
HBIX ITPAMMATHK U X IPUMEHEHUSs

1.
Onncatp A3bIK, TOPOKIAEMBINA TPAMMATHKOM:

F—aFH,F—-aR, RH — bRc,cH — Hc, R — bc.

2.
Onncatp A3bIK, TOPOXKIAEMBINA TPAMMATHKOM:

F—aFH F—aR,RH—bRG,GH —-HG,R—-hG,G —c.

3.
Onncatp A3bIK, TOPOXKIAEMBINA TPAMMATHKOM:

F — aF H, F — abc, bH — bbhc, cH — Hc.

4.
MUACATh SA3BIK, TOPOKIAEMBIM IPaMMaTUKOM:
S—aTbc, Tb—bT, Tc— Ubcc, bU— Ub,aU — aaT,

5.
Onucatp A3bIK, IOPOXKIAEMBIN TPAMMATHUKOM:
S—aUa, Tbh—DbT, Ta— Ubaa bU— Ub,aU — aaT ,aU — ab.
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6.

Onucath A3bIK, IOPOXKIAAEMBII IPAMMATHUKOM:

S —aSBC, S — abhC, CB — BC, bB — bb, bC — bc, cC — cc.

7.
Onucath A3bIK, TOPOXKIAAEMBIN TPaMMaTHUKOM:
S—aSA,S—alT, TA—DbTa aA— Aa, T — ba.

8.
Onucath A3bIK, IOPOXKIAEMBIN IPaMMaTHUKOM:
S—»Ta5S—>U,Ta—aal, TU->U,U—a.

9.
Onucarp S3bIK, TOPOXKIAEMbBIH TPAMMATHKOM:
S—>KT, T—aTB, T — ¢ aB — Baa, KB— Ka, K— a.

10.

Onucarp S3bIK, TOPOXKIAEMBIN TPAMMATHKOM:
F—GJ,G—>KGT,G— KT,KT —aT K, Ka— aK,
Ta—alT,KJ]—Ja,T]—>Ca, TC—Ca, C—a.

3ananue k 1abopaTropHoii padore Mo Teme:
Perynsipuble BbIpakeHUst

3amaH Kiacc, pealu3yooIIuid KOHEUHBIM aBTOMar A pa3dopa peryiaspHBIX BbIPAKECHUH.

class Rule_Parse_FSM:

def __init__ (self, input_str):
self.input_str = input_str
self.current_state =S _NEW_GROUP
self.group_current_level =0

self.current_group = RuleGroup(None, self.group_current_level, None)

self.current_char ="

def run(self):
for ¢ in self.input_str:
if not self.process_next(c):
print("skip '{}" in {}".format(c, self.current_state))

def process_next(self, achar):
self.current_char = achar
frozen_state = self.current_state
for transition in FSM_MAP:
if transition['src’] == frozen_state:
if self.iterate_re_evaluators(achar, transition):
return True
return False

Bocnonb3oBarbes 3TUM KiaccoM JUIsl paboThl ¢ TekctaMu, coaepxkamumu HTML-pasmerky. U3
NPECTAaBICHHBIX TEKCTOB HAJ0 M3BJIEUb COJEpXKATeNbHYI0 HMH(pOpMalMI0O U MH(OpMaIUio o
¢dopmaTupoBaHuu cTpaHullpl. Eciiu B TekcTe HET coaeprkaTesibHON MH(pOpMAaIUH, Mporpamma
JIOJDKHA 00 3TOM cOOOIIUTH MoJb3oBarento. IIporpaMmMel [ oOpalieHust K Kjlaccy Hamucartb
CaMOCTOSITEIIBHO.
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def iterate_re_evaluators(self, achar, transition):
condition = transition['condition_re_compiled’]
if condition.match(achar):
self.update_state(
transition['dst"], transition['callback'])
return True
return False

def update_state(self, new_state, callback):
print("{} -> {} : {}".format(self.current_char,
self.current_state,
new_state))
self.current_state = new_state
callback(self)

1.
displayAlign: 'center’,
"HTML-CSS™: {
styles: {".MathJax_Display": {"margin": 0}},
linebreaks: { automatic: true },
scale: 90

}

2.
MathJax.Hub.Config({
tex2jax: {
inlineMath: [ ['$','$7, ["\(","\\)"] ],
displayMath: [ ['$$','$$7, ["\\[","\\]"T 1,
}

3.
<a href="https://www.python-training-courses.com"><img style="width: 150px;" alt="Python
Training Courses”
src="images/toronto_building.jpg"><br><br>Python Training Courses in To-
ronto, Canada</a>

4.
</div><div id="sidebar-b"><img style="width: 150px;" alt="Python-Logo"
src="images/python-logo.png"><br><br>
<I-- Dieses Tag dort einfiigen, wo die +1-Schaltflache dargestellt werden soll -->

5.
<br>
<I-- Place this tag where you want the widget to render. -->
<a href="https://plus.google.com/+BerndKleinPy">Bernd Klein on Google</a>
<br><br>

6.
input type="text" value="" style="width: 130px;" id="googlebox"/>
<input type="button" value="Go" onclick="google()"/>
<br><br>

7.
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<<a href="https://www.python-kurs.eu/python3_kurs.php">Python Tutorial in Deutsch</a>
<h3>Python 3</h3>This is a tutorial in Python3,
but this chapter of our course is available in a version for Python 2.x as well:
<a href="course.php">Python Online Course in Python 2.x</a><p>

8

<h3>Skilled Python Programmers</h3>
You are looking for experienced Python developers or programmers? We can help you, please
<a id="current" href="contact.php" rel="nofollow">contact us</a>.

9

<h3>Data Protection Declaration</h3>
<a href="dsgvo.php" rel="nofollow" >Data Protection Declaration</a>
<br><br>

10

<h3>News</h3>

<div class="textmenu">

<p class="update">

<b>April 2018:</b><br>

A completely new chapter <a href="python_sets_example.php">

3ananue K JadopaTopHoii padore Mo Teme:

IIporpamMupoBaHue ¢ IBHBIM BbIIeJIeHUEM COCTOSIHMHIA.

CdopmynupyiiTe MOCTaBICHHYIO 3a/1a4y B aBTOMAaTHOUW MapagurMe. Beiaennre cocTosHUS.
Onpenenute Nepexoibl U3 COCTOSHUS B COCTOSHUE.

1.

CHexxMHKa umeer (opMy MpaBUIbLHOTO MHOroyrojsHuka. [lagaer BHu3. Ilox Bo3aeii-
CTBHUEM BETPa MOXET JIETETh BBEPX WM B CTOPOHY. MOXKET ClAMMaTrhbcs C JIPYyruMHu
cHe’kuHKaMu. KoMOK CHe:KMHOK umeetr ¢opMy mapa. CHe)KMHKA MOXET TasiTh. M300-
pPa3uTh CHEromnaja, MeTellb OTTEMNEb.

CxeMaTu4yHO M300pakeHHBIN CaMOJIET MOXKET CTOSITh HA CTOSIHKE, BBIPYJIUBATH 10 PY-
JISKHBIM JIOPOXKKaM Ha B3JIETHO-TIOCAJA0YHYIO MOJIOCY, PAa3rOHATHCS U B3JI€TATh, JIETETh
[0 MPSIMOW TPAEKTOPHM, CHUXKATHCS, COBEPIIATH MOCAAKY M YXOAWUTH IO PYJIEKHBIM
JIOPOXKKaM € B3JIETHO-IIOCAJOYHOM TOJIOCH! HA CTOSHKY.

CxeMaTu4HO M300pa’keHHBII BEPTOJIET MOXKET CTOSITh HA CTOSIHKE, BEPTUKAJIBLHO B3JIe-
TaTh, JIETETh MO MPSIMON TPAEKTOPUHU, K HEMY MOXKET ObITh MPUIEIUIEH I'Py3 Ha BHEII-
Hell noasecke. BepToseT MOXKET EepeBO3UTh I'Py3 Ha BHELIHEH MOABECKE, YCTAHABIIM-
BaTh I'Py3 HAa YKa3aHHOE MECTO, MPU3EMIISTHCSI.

3aroToBKa MPOXOJUT MEXAY JBYMs BpPAIIAOIIMMHUCA BaJIKaMH, TP ATOM YMEHBIIAET-
csl ee BbIcoTa (00kaTue), yBeauuuBaeTcs mupuHa (ymupenue) u juHa. [pomeuryto
MEX/y BaJIKaMH 3aroTOBKY MOBOpauMBaioT Ha 90° (KaHTOBKA) U HANPAaBJISIOT B 00-
paTtHOM HamnpasiieHuH. [Iporecc npogomkaercss 10 TeX Mop, MOKa He OyAyT JOCTUTHY-
ThI TpeOyeMbIe ITapamMeTphbl 3aTrOTOBKH.

CxeMaTH4HO M300paKEHHBIN IPY30BUK MOKET IMPUBO3UTH I'Py3 K MOABEMHOMY KpaHy
U OTBO3UTH I'Py3 OT MOJBEMHOro KpaHa. CXeMaTHMYHO HM300pa)XKeHHBIA MOABEMHBIN
KpaH pasrpyXkaeT 1 3arpyxaeT rpy30BHKH.

CxeMaTu4HO M300paXKEHHBIH HAyBHOHM IIAap MOKET OBITh CIUTIOLUICHHBIM, €r0 MOXKHO
Ha/lyBaTh (€ro paguyc yBEIMYUBACTCA), NPU MU3JIUIIHEM HATyBAHUU OH MOXET JIOIN-
HYTb, OH MOXXET JIOIHYTh, €CJIM €r0 MPOTKHYT Urojkoil. Illapsl MOXXHO COENMHATH B
TUPJISIHIY, OTAETATh OT THPIISIH]IBL.

CxemaTn4yHO M300paKeHHAs! BETpsiHAsl MEJbHHIIA Bpalaer jonactu. Ecinu Betpa Her,
JIONIACTH HEMOABHKHBI. [Ipy 04eHb CUIIBHOM BETpE JIONACTH OTBATUBAOTCSL.
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8.

10.

CxeMaTu4HO M300paXKEHHBIA KaTep MOXKET CTOSTh Yy NMPUCTAHU, B KaTep MOXKET OBITH
noMetieH rpy3. Karep MoxkeT oTdanuBarh, ABHUratbcs 1o (apparepy, NpHYaIUBaTh,
MPOBOJUTE BEITPY3KY.

CxeMaTn4yHO M300pakKeHHBIH TpaMBail MOXKET CTOSITh B JEIO, €XaTh OT OCTAHOBKH 10
OCTaHOBKH I10 NPSMOM ¥ C IOBOPOTAaMHU, OCTAHABJIMBATHCA HA OCTAHOBKAaX, pa3Bopaydu-
BaThCsl HA KOHEYHBIX OCTAHOBKAX.

CxeMaTu4HO M300paXKEHHBIH aBTOMOOMIIb MOXET CTOATh y TPOTyapa, ABUTATHCS TI0
IpSMOi, epecTpauBaThCs U3 psAda B psj, HoBopaunBarh. [Ipu nepecTpoeHusx u noBo-
poTax y aBTOMOOMJIS JIOJDKEH OBITh BKIIFOUEH COOTBETCTBYIOUIMI CBETOBOW yKa3aTellb.
[Tpu HapyleHUH NpaBUJl AaBTOMOOUIIb MOXKET OBITh yJajleH U3 TPAHCIOPTHOI'O IMOTOKA.
Ceerodop moouepeHO BKIIOYACT B KaXIOM HAIPABICHUU KPACHBIN, XKENTHIA U 3eie-
HBII CBET

NupuBuayanbHble 3a1aHus K pazaeny 1.

Jlns aBTomaTta, 3aJaHHOTO TabnuIel, mocTpoiTe AuarpaMmmy Mypa. 3agaiite 3TOT aBTOMAT
CHUCTEMOU OYJIEeBbIX (PYHKITUH:

1.
qg|0 1 2 3
X
0 12 3;0 2;0 2:0
1 21 2,0 3,0 3;1
2.
qg|0 1 2 3
X
0 1,0 2:2 2;1 3,0
1 3;0 3:1 2:3 1.0
3.
g|0 1 2 3
X
0 0;1 1;3 2;1 3;1
1 0;0 0;1 3;1 2:3
4,
qg|0 1 2 3
X
0 1;0 3:2 2.0 1:0
1 3,0 11 0;1 3;1
5.
g|0 1 2 3
X
0 1,1 3;1 2;0 1.0
1 3,0 10 2,1 3;1
6.
g|o0 1 2 3
X
0 0;1 3;1 2,1 10

23




|1 3,0 | 1,0 | 0;1 3,2
7.
0 1 2 3
X
0 1.0 3:1 2:1 1.0
1 3.0 1:2 0:1 3:1
8.
0 1 2 3
X
0 0:1 1:1 3:1 2.0
1 2:0 0:1 3:1 1:3
0.
0 1 2 3
X
0 3:2 2:0 1.1 0:1
1 0:0 1:1 2:1 3:0
10.
0 1 2 3
X
0 2:3 2:1 1.1 0:1
1 0:1 1:3 2:0 3:0

BHyTpeHHuX cocrosumii{(1,,2,3,4,5}.

NuauBuayanabHble 3aJaHUs K pa3aeny 2.

N300pa3uth HeAEeTEpPMUHUPOBAHHBIM MCTOYHUK, COOTBETCTBYIOIIUN HEACTEPMUHUPOBAH-
HOMY aBTOMATY, 33JJaHHOMY TaOJIHIIeH Mepexo/10B C BXOAHBIM aaBuToM {a,b} 1 MHOKECTBOM

1.
Q1 2 3 5
A
a % 1 23,4 3,4
b 3.4 37 2.1 2.4
2.
Q1 2 3 5
A
a % 12,345 % 3
b 13 2.4 23,4 45
3.
Q1 2 3 5
A
a % 3,45 4 12,4
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b % 11,3 12,35 11,2 2,35

4,

1 2 3 4 5
A
a 1,2,3,4,5 2,34 4 %) 1,35
b %) 3 1,5 2,4 4
5.

1 2 3 4 5
A
a %) 1,3 %) 3,4 4,5
b 1,23 1,45 2,5 %) 2,3
6.

1 2 3 4 5
A
a 1,2,4 %) 3,4 1,2 %)
b 3 2,34 %) 2,5 3,5
7.

1 2 3 4 5
A
a 3,5 3,5 1,24 1,24 3,4
b %) 15 3,5 %) 1,2
8.

1 2 3 4 5
A
a 1,3 %) 3,5 3,4 1,2,3,5
b 2,4 1,35 %) 2,5 1,2
9.

1 2 3 4 5
A
a %) 3,4 2,45 %) 2,45
b 3 2,5 3 1,5 3
10.

1 2 3 4 5
A
a %) 2 1,35 5 5]
b 1,34 3,5 2,5 %) 2,4

HNuauBuayanbHbie 3aaHus K pa3aenay 3.

3amaH Kjacc, pealu3yloIni KOHEUHBIH aBTOMAT s pa3dopa peryyspHbIX BhIpaKEHUH.
Bocmonb3oBaTbest 3TUM KJIaccoM Tl paOboThI ¢ TeKcTamu, coaepxamumu HTML-pasmerky. 13
NPECTAaBICHHBIX TEKCTOB HAJ0 M3BJIEYb COJCpPXKATENbHYI0 HMH(pOpMAIMI0O W HH(OpMAIHUIO O
dbopmaTupoBanuu cTpaHullbl. Eciu B TekcTe HET colepkaTelbHON HMHGOpMaIUH, mporpamma
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JIOJDKHA 00 ATOM COOOIIUTH MoJb3oBarento. [IporpaMmMel it oOpalieHusi K Kiaccy Hamucartb

CaMOCTOATCIIBHO.
class Rule_Parse_FSM:

def __init__ (self, input_str):
self.input_str = input_str
self.current_state =S_NEW_GROUP
self.group_current_level =0
self.current_group = RuleGroup(None, self.group_current_level, None)
self.current_char="

def run(self):
for ¢ in self.input_str:
if not self.process_next(c):
print("skip '{}" in {}".format(c, self.current_state))

def process_next(self, achar):
self.current_char = achar
frozen_state = self.current_state
for transition in FSM_MAP:
if transition['src’] == frozen_state:
if self.iterate_re_evaluators(achar, transition):
return True
return False

def iterate_re_evaluators(self, achar, transition):
condition = transition['condition_re_compiled']
if condition.match(achar):
self.update_state(
transition['dst’], transition['callback'])
return True
return False

def update_state(self, new_state, callback):
print("{} -> {} : {}".format(self.current_char,
self.current_state,
new_state))
self.current_state = new_state
callback(self)
1.
br><br>
<b>October 2017:</b><br>
In our chapter on <a href="polynomial_class_in_python.php">
Polynomials</a> we demonstrate how easily and beautifully a class

for the creation and manipulation of polynomial functions can be written in Python.

<br><br>

2.
<<p>January - March 2017:</b><br>
We extended our chapters on <a href="python3_generators.php">
Generators</a> and <a href="python3_decorators.php">Decorators</a>
<br><br>
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3.
<b>May 2016:</b><br>
New chapter on <a href="python3_decorators.php">Decorators</a>.
In combination with our chapter on <a href="python3_memoization.php™>
Memoisation and Decorators</a> it belongs to the most extensive treatisises
on the topic of decoration a la Python!
<br><br>

4.

<ul>

<li><a href="python3_classes_and_type.php">Classes and Class Creation</a>

<li><a href="python3_road_to_metaclasses.php”>0n the Road to Metaclasses</a>

<li><a href="python3_metaclasses.php">Metaclasses</a>

<li><a href="python3_count_function_calls.php">Count Method Calls Using a Metaclass</a>
</ul>

5.
<b>August 2015:</b><br>
We added a chapter on <a href="python3_slots.php">Slots</a>
and another about the difference between <a href="python3_classes_and_type.php">type and
classes</a>.
<br><br>

6.

<br><br>

<b>July 2014:</b><br>

An introduction into using database interfaces in Python for
<a href="sql_python.php">SQL, MySQL and SQL.ite</a>
<br><br>

7.

<br><br>

<b>March 2014:</b><br>

We are currently completely revising the chapter on object oriented

programming. It's more or less complete rewrite. The

<a href="python3_object_oriented_programming_old.php">old version dealing with OOP</a>
can still be accessed, though we recommend to work through the new ones.

<br>

8.
<div class="intro2">
<h3>Ads for training classes</h3>
<div class="textmenu">
This website is ad-free! There are no paid-for ads.
The only things advertised here are the book by Bernd Klein, the author of
this tutorial, and the training classes given by the author.
</div>

9.
<h3>Tutorial in hard copy</h3>
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<div class="textmenu">

There is no PDF version available, but you can create it yourself.

Use "Print to File" and you will get a nicely formatted version of a chapter.
<br>

10.
<br>
The interaction between <a href="0s_module_shell.php">Python and the Linux Shell</a> is an-
other
topic of our advanced section. This chapter is followed by <a href="forking.php">Forks and
Forking</a>.
<br><br>You can learn more about threads and threading in our <a
href="threads.php">Introduction into Threads</a>.
We show how to find the active IP addresses in a local network by using forks.
<br><br>

NuauBuayanbHble 3a1aHus K pasaeny 4.
BbIIOTHUTE aBTOMaTHOE MOJIETIMPOBaHUE HEPOPMAILHO MOCTABJICHHOMN 3a/1auu:

1. Mnaznenern ymeer: eCTb, HUTh, IUIAKATh, KOI' /1A TOJIOJIEH, KOT'JIa XOUYeT MUTh, IJIaKaTh, KOT/1a
HaJ0 CMEHUTH NeJeHKU, KpoMe Toro, oH MOXKET IU1aKaTh U3 COJIMIAPHOCTH C IPYTUM MJla-
JIeHIIEeM (KOr/ia CIBIIINT Iu1ay 6ojiee 3 MUHYT), IUTaKaTh IpocTo Tak. Eciu MianeHen miayer
Oosiee 5 MUHYT, MEJIEHKH 0053aTeNIbHO OyAyT MOKpbIe. MitajieHen HaunHaeT TUIakaTh B CIIy-
YaiiHbIi MOMEHT BpEMEHU. MaTh yMeeT: KOPMUTh MJIa/IeHIIa, HOUTh MJIIEHIIA, MEHSTh eMY
NEJIEeHKH, 0€30I1O0YHO ONPEENATh IPUUMHY I1J1a4a, YCIIOKauBaTh OJTHOBPEMEHHO HECKOJIb-
KO MJIaJICHIIEB. MeTo/1a CTUPKH Y HEE HET, [I0ITOMY IIPU HEXBATKE MEJIEHOK €l MPUAETCS UC-
M10JIb30BATh B ’TOM Kaye€CTBE MPOCTHIHU, HABOJIOUKHU M BCE, YTO MOJ pyKy nomnazaercs. Orery
YMEET: CTUPATh U INIAJUTh NEJIEHKU. J[enaTh OH 3TO MOXKET TOJIBKO | pa3 B CyTKH.

2. Komka ymeeT: OXOTUTbCS Ha MBILIEH (BEPOSTHOCTh MOMMKH MBI — [J), BOPOBATh Y X034-
WHa MACO (BEPOATHOCTH ycriexa — (), BOpoBaTh y X035/MHA MOJIOKO (BEPOSITHOCTh ycIiexa —

I' ). MBIllb yMeeT: MPATaThCs OT KOIIKH, MPSITAThCS OT XO35IMHA, BOPOBATh y X03UHA MYKY
(BEepOsITHOCTH ycIiexa — S ), BOPOBATh y X035MHA KPYyNy (BEPOSATHOCTh ycnexa — t). X0o3siMH
YMEET: OTTOHSATH KOIIKY OT €/bl, IOBUTh MbIIIb B KallKaH, IOKYaTh BCE II€PEUNCICHHbIE pa-
Hee MPOAYKTHL. B MpoNU3BOJIEHBIE MOMEHTBI BPEMEHH XO35IMH OTJIY4aeTCs U3 JJOMY.

3. KpectpsiHuH BeIpamuBaet B moiie 3epHo. [ITuIp! moemarT 3epHO (m rpaMMoB B JieHb). Kpome
TOT0, OHU TOEAIOT )KYUYKOB (N )KYUYKOB B JIeHb). JKyUKu MoesaroT 3epHo ( S TpaMMOB B JICHb).
Ecin KpecThsIHUH YHUUYTOXUT WM IPOTOHUT BCEX NTHL, XKYUYKH, HE UMEsI €CTECTBEHHBIX Bpa-
roB, OynyT OecnpensiTCTBEHHO CheAaTh 3epHO. BeposITHOCTH Ui KpecThsIHMHA MPOTHATh
nTuly — [, BEpOSITHOCTH /711 ITHUIIBI ChECTh Kyuka — (]

4. MenunuHcKas cTpaxoBast Kommanus paboraer ¢ N kireHTamu. 3a KaXI0ro KJIMEHTa OHA

noiaydaer exemecayno W (I =1., N) pyOneit. BeposiTHOCTh 3a007€Th B TE€UCHHE TOA IS

KaXJIOTO KJIMEeHTa paBHa P; (i =1.., N). CTOMMOCTD €r0 W3JICYCHUS SBIISIETCS PaBHOMEPHO
pacmpeneneHHou cirydaitHoi BenmrmanHo B quanaszone ot 1000 o 100000 py6Gaeii.

5. TIporeccuHroBBI HEHTP OOCITYKHMBAaeT pacdyeTsl Mo AeOeToBbIM KapToukaM. CyliecTByer
BEPOATHOCTH ) MOIBITKY HONYYEHHSI CyMMBI S HenpaBOMepHBIM myTeM. C BEpOSTHOCTHIO (]
9Ta NOMbITKA OyJEeT MmpecedyeHa, a 3JI0yMBIIICHHUK Haka3aH, B IPOTUBHOM cllydae IMpolec-
CHHIOBBIH [IEHTp 3ariatuT OaHky mrpad B pasmepe 29 .

6. CucrteMHBIN aIMUHUCTPATOP KOMIIBIOTEPHON CETH YMEET ONpENeNATh MOJIb30BaTENsIM MpaBa
JOCTYyTa, U3bIMaTh BPEAHBIC 3aMHCH, OpaTh IIaTy 3a paboTy B CETH, JUIATh HAPYIIUTEICH
mpaB Joctyma, oparh mrpadsl 3a HapymeHus. JloOpoCOBECTHBIN MOIB30BATEIh MOXKET BHO-
CUTH 3aIMCH B OTBEJICHHBIN €My pa3fell, CTUPaTh CBOU 3aIUCH, TUIATUTH 32 MOJIh30BAHUE, H3-
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10.

BJICKATh JIOXOMbl WIIM HECTU YOBITKH M3-3a HEBOCTPEOOBAHHOCTH MH(OPMAIMH W JESATEIb-
HOCTH XakepoB. 3a 1 kunoGaiiT nosnw3osarens mwiatut K py6ueii, ucnons3osanue 1 kuio-
Oaiita uapopmarmu npusocur N pyOuei goxona, eciu HHGOPMALUA OKaXeTCsk BOCTPEOO-
BaHHOU (BeposiTHOCT, — [). Xakep MOXeT Bce TO, 4TO U JOOPOCOBECTHBIN IMOJIb30BATEb.
Kpome Toro, oH MOXET ¢ BepOsATHOCThIO (| ompenensaTh dyKue Napoiu U NepeapecoBbIBATh
cdera 3a paboTy B CETH APYTUM IOJIb30BaTENsAM (Kak JTOOPOCOBECTHBIM, TaK M Xakepam). B
citydyae oOHapyXeHHsI HeJOOPOCOBECTHOTO MOBEJCHHS, OH MOKET ObITh MOJBEPTHYT HITpady
B pa3Mepe JeCATUKPATHO MPEBBIIIAIONIEM JOX0/] OT HE0OPOCOBECTHOM IEATETLHOCTH.

Cnamep pacceiiaer mo cetu Internet HenoOpocoBecTHYIO pekiiaMy ToBapa (yCIyru) LEeHOH B

G py6uneii. C BepostHOCTBIO P; |-l MONB30BaTENb KYNUT PEKIaMHUPYEMbIA TOBap (WM

yciyry), (; — He oTpearupyeT Ha cnam, ¢ BEPOATHOCTBIO Ij 3aCTaBUT CIlamepa 3aIlIaTUTh

mrpad, BeTUYMHA KOTOPOTO YKa3bIBaeTCs Janee. 3a KXyl TMOKYNKY craMep noiydaer 1%
KOMMCCUOHHBIX, ITPU U300IMYeHnH mIaTuT 1rpad, B 10 pa3 npeBplaromuil pa3mep NoTeH-
nUaJIbHBIX KOMHUCCHOHHBIX (TO €CTbh KOMUCCHOHHBIX, KOTOPBIC OBl OH MMOJIY4YHJI IpH YCIIOBUMH,
4TO BCE a/IpecaThl KyIAT peKIaMUpyeMblil TOBap).

JucTpuOBbIOTOp BHICOKOKAUECTBEHHOW KOMITBIOTEPHOM TEXHUKU PabOTAET C CEThIO JUIIEPOB.

OH moKymaetr y mpou3BOAUTENCH MPOIYKIUIO N HAUMEHOBAHUM MO IIEHE ki 3a €IMHULY U
MOCTAaBIISIET €€ AuiiepaM C HalleHKOM B p% . JloOpocoBecTHbIE AUIEPHI TOPTYIOT TOIBKO (Up-
MEHHBIM TOBApOM C OTOBOPEHHOH B COTJIAIICHHH C JTUCTPUOBIOTOPOM HaleHKou B % . He-
JTO0OpPOCOBECTHBIE JUJIEPHI MOTYT TOCTYNATh TaK ke, Kak u Jo0pocoBecTHbe. Kpome ToTO,
OHHM MOTYT IOJ BHJIOM (PMPMEHHBIX MPOAAaBATh KOMIBIOTEPHl HU3KOTO KauecTBa C HALIEHKON
r% > q%o. B ciydae obHapykeHus Moaora HeA0OPOCOBECTHBIN AUTIEp BO3MENIAET OOMaHYy-
THIM KJIMEHTaM Pa3HUIly B IIEHE U TUIATUT mTpad B pa3Mepe YTPOSHHON HEMTPaBOMEPHO IMOY-
4yeHHOU cymMmbl. [lokymarens He UMEeT BO3MOKHOCTH OTJIMYUTB TOOPOCOBECTHOTO JAUJIepa OT
HepoOpocoBecTHOro. KonmuecTBo JneHer y moKymartens 3alaeTcs caydailHeiM oOpa3om. Pe-
[IEHUE O TIOKYTIKE MTPUHUMACTCA CIIYYailHBIM 00pa3oM MPU HAJTUYHMH Y MOKYIATEeNs JOCTaTOu-
HOM CyMMBI CBOOOHBIX JIEHET

B 6ubmnoreke umerorcss kaurw N HamMeHoBauuii. KONH4eCTBO K3eMIUIIPOB KaKIOW U3

3TUX KHUT ki(l =1.., N). B 6ubnmorexy 3armucano M uwmrareneit. Kaxmpiii u3 umtareneii

MOKET OJHOBPEMEHHO JepkaTh y ceOs He Oonee L xuur. Knuru Beimarotcs Ha cpok 1o 30
nHeil. CuuTtaem, 4TO YMTATENb C OJMHAKOBOW BEPOSTHOCTHIO MOXKET 3allPOCUTH JIIOOYIO M3
KHUT. Eciii 3anponieHHoNd KHUTH HET B HAJIMYUH, YUTATENSI CTaBAT B OYEpe/lb Ha €€ MoTyde-
Hue. Korga unrarens Bo3Bpalaer KHUTY, OHa JOCTAETCs MepBOMY B ouepeau. Eciu untarens
BO3BpAIaeT KHUTY MOCJI€ YKa3aHHOTO CPOKa, OH JIMIIAETCS MpaBa MOJTYyYUTh KHUTH B TCUCHHE
60 gHelt. J{nmuTenbHOCTh HAXOXKACHUS] KHUTH Y YUTATEIS SIBISIETCS CIIy4allHOM BETMYUHOM.

®dupma pacrpoCTpaHseT JUIEH3MOHHOE MPOTrpaMMHOE OOECIIEYeHHE W 3aHUMAETCSl €T0 CO-
IPOBOMKIEHHUEM. 32 KaXKyI0 MHCTALISAIHMIO IIPOrPAMMHOT0 obecredenus pupma moaydaer K
pyOneit mpubeun. B ciydae BOZHUKHOBEHUS MPOOJIEM C HUCIIOJIB30BAHHEM YCTAaHOBJIICHHOTO
MPOrpaMMHOTO o0ecriedueHus GupMa JOHKHA B TEUEHUE 2 YaCOB C MOMEHTA MOTYYCHHUS 3asB-
KM HAMpPaBHUTh CICIHAINCTA IS pelIeHus: TpoOaemMbl. BeposTHOCT BOBHUKHOBEHHUS B TE€Ue-
HUE CYTOK IpoOisieMbl, TpeOyrollel BMelaTenbcTBa crenuanucra, pasHa [. Crenuanuct

ycTpaHsieT mpobyieMy 3a Bpemsl, SBJsSIOIeecs ClydailHON BEIMYMHOMN, PaBHOMEPHO pacIpe-
JeTeHHoM B uHTepBaie [0,T]. B ToM ciydae, Koria CrelUaNiCcT Onas3abBaet, pupMa IIaTuT

mrpad B pazmepe I pyOieit 3a Kakablil yac ono3ganusa. Kaxaplii crienuanucT noiayvyaer S
pyOueii B MecsIy
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

IIK-2. Ob1agaeT cnoco0HOCTHIO pa3padaTbiBaTh KOMIIOHEHTHI ANMAPATHO-NIPOIPAMMHBIX KOMILIEKCOB M 0a3 IaHHBIX, HCII0JIb3Yysl COBPeMEHHbIe
HHCTPYMEHTAJIbHbIE CPeCTBA M TEXHOJIOTHH IPOIPAMMHPOBAHHS.

3HaTe

— TMPHUHLOUIOBI CHHTE3a MU(PPOBBIX aBTOMa-
TOB, OCHOBHbBIE€ MOHSATUS aBTOMAaTHOI'O IIPO-
IrpaMMUPOBAHUSA;

— cmocoObl MPOrpaMMHOTO 3afaHus UG-
POBBIX aBTOMATOB;

— oOmme MeToapl CTPYKTYPHOTO CHHTE3a
aBTOMATOB, IPUHLMUIIBI  MOJCIUPOBAHUS
IpEeIMETHOM 00JIacT B aBTOMATHOW Mapa-
JTUTME.

Cnucok TeOpeTHUECKUX BOIIPOCOB:
— OYHKUMOHAJIBHO IOJIHBIE CUCTEMbI JIEMEHTAapHBIX Joruyeckux QyHkuuil. Kanonuue-
ckue ¢hopMel ipeacTapieHus jorndeckux yaknuii. CJJHO, CKHO.
— 3ajaya aHanM3a M CHHTE3a Jornyeckux GpyHkuuil. Munnmusanus GyHKIui anreGpsl j1o-
TMKHU. DTanbl MUHUMHU3ALUH.
— Munnmuzanus gorndeckux GpyHkuii metoqom KaaiiHa.
— UwuciioBoe 1 TeOMETPUUYECKOE MPEACTaBICHUE PYHKIMIA aareOphl JIOTUKH.
—  Munumuzanus norndeckux GyHkuui merogom Kpaitna-mak-Kiacku.
— Munumuzanus norudyeckux GyHkui merogoM Kapho.
— Meronuka BeITIOMHEHUS apuMeTHUecKuX nencTBuii B D komax.
— OCHOBHBIE NOHATHS U ONpeAeTIeHNs: a0CTPaKTHbIE U CTPYKTYPHBIC aBTOMAThl, KOHEUHbBIE
aBTOMATBHI, TIOJTHOCTBIO OINPEACIECHHBIE U YaCTUYHBIE aBTOMAThl, CHHXPOHHBIE U ACHHXPOH-
HbI€ aBTOMATBhI.
— ABromarel Munn u Mypa. 3akoH (QyHKIIMOHMPOBAHUS M CHOCOOBI 33/laHUSI aBTOMATOB
Mypa.
— AstoMarel Munmu u Mypa. 3akoH QYHKIMOHHUPOBAHUS M CHOCOOBI 3aJjaHUsI aBTOMAaTOB
Munu.
— DxBuUBaJIeHTHbIE aBTOMATHL. [IpeoOpa3oBanue aBromara Mypa B aBromatr Muiu.
— DxBUBaJIEHTHbIE aBTOMATHL. [IpeoOpazoBanue aBromata Munu B aBTomMat Mypa.
— CoBmMmemenHass Mozenb apromara (C aBromar). 3akoH (DYHKIIMOHHPOBAHUS U CIIOCOOBI
3agagus C aBTOMAaToOB.
— IlocnenoBarenbHOE coeTMHEHNE aBTOMATOB. TaOnMIIbI EPEXOA0B U BBIXOJOB PE3YJIbTH-
pyromero asromara. Ilpumep.




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble cpesicTBa

— IlapannenbHoe coeuHEHHE aBTOMATOB. TaOJMIIbI IEPEXOI0B U BBIXOJOB PE3YJIBbTUPYIO-
niero apromara. [Ipumep.

— CoenvHeHHE aBTOMATOB C OOpaTHOM CBs3bI0. TaONUIBI IEPEXO0I0B M BHIXOAOB PE3YIIbTH-
pytoiero apromara. IIpumep.

— 3agada CTPyKTYypHOI'O CHHTE3a aBTOMATOB. Teopema 0 CTpyKTYypHOMU IOJIHOTE.

— KoaupoBanue cocTossHMI aBTOMara M CI0XXHOCTb KOMOMHAIIMOHHBIX CXEM, PEaJIn3ylo-
mMX YHKIIUH BBIXO/I0B M BO30YK/IEHUS 3JIEMEHTOB MAMSITH.

— [lpuHUIMD MHKpPONPOrpaMMHOIO yHpaBieHHsA. Mojenab JUCKPETHOro mnpeodpazoBaTess
['mymkosa.

— ®yHKUMHK ONEPALIMOHHOTO U YIPABIISAIOLIET0 aBTOMATOB.

— OyHKIHOHATBHAS MHKpOINporpamma. SI3pIK (yHKIMOHAIBLHOTO MHUKPOIPOTPaMMHUPOBA-
HUSL.

— Kunaccesl mukpoonepanuii. @yHKIMOHAIBHASA U CTPYKTYpHasi COBMECTUMOCTb MUKPOOIIE-
panui.

— CopneprxarenbHbli U 3aKOAUPOBAHHBIN Tpad)bl MUKPOIIPOTPaAMMBI.

— CrpyKTypHas opraHu3alys onepanoHHbIX aBTOMaToB. CTPYKTYpHBIN Oa3uc.

— IIporpammHbI€ CUCTEMBI, YIIPABIIIEMbIE ABTOMAaTaMH.

— ABTOMAaTBI U QITOPUTMBI JUCKPETHON MAaTEMATHUKH.

— SI3pIKOBBIE CpenicTBa aBTOMATHOT'O IIPOIPaMMUPOBAHUS.

— CuHTe3 aBTOMaTHON U 00BEKTHO-OPHEHTUPOBAHHOM MapagurM NporpaMMHUpPOBaHHSL.

— Astomatel 1 UML.

— ABTOMAaTHI U PETYJISIPHBIE BHIPAXKECHUSI.

YMmeTn

— HCIOJIB30BAaTh MCTOAbI CHHTC3a unq)po-
BbIX ABTOMATOB, HMCIIOJIb30BATb MCTO/bI
IMPOCKTUPOBAHNA aBTOMATHBIX ITPOrpaMMm;

— CTPOUTH PACHO3HABATCIN H npeo6pa30-
BaTcCiid, CJIOXXHBIC CXCMbI B3aUMOJEHCTBUSI

Cnucok NpakTUYECKUX 3aJaHHM:
— pa3paboTaTh B aBTOMAaTHOM MapaJurMe CHCTEMY DPETyJIMpOBaHUs ABW)KEHUS Ha Iepe-
KpPECTKE C YU4ETOM CJeNyIOINX (GaKTOPOB: HHTEHCUBHOCTb JBUKEHHSI, COCTOSIHHE JJOPOKHO-
ro TOJIOTHA, BpeMsl CYTOK, JIeHb HelelH, HeOOXOAMMOCTh He3aMEUIUTENIbHO MpPOIYCKaTh
TPaHCIIOPT, 0OOPYJOBaHHBIN ClieliCUTHaIaMU. MakeT CHCTEeMbI JOJKEH OBITh MPOTrpaMMHO
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CTpyKTypHBI

DJIEMCHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble cpesicTBa
KOMIICTCHIINH
aBTOMAaTOB,; peann30oBaH.
paspabarbiBaTh MHOTOKOMIIOHEHTHBIE HEJlE- | — pa3paboTaTh B aBTOMAaTHOW MapagurMe CUCTEMY JWCHETYEpU3aluu pabOThl PEMOHTHOM
TCPMUHHUPOBAHHbBIC CUCTEMBEI. Opurazpl ¢ y4eToM CIeayroIuX (aKTOpOB: COCTOSHUE 000pYJOBaHUS, HHTEHCUBHOCTh HC-
[10JIb30BaHUs 000PYNOBaHMs, CUCTEMA IPUOPUTETOB IIPU PEMOHTE 00OpynoBaHMs. MakeT
CHCTEMBI JIOJDKEH OBITh IPOTPAMMHO PEaTn30BaH.
Biagers CnHucoK KOMIUIEKCHBIX 3a/laHUN:

— HaBBbIKaAMHU peajM3aliy aBTOMaTHBIX MO-
Jenieil Ha si3pIKax MporpaMMHUPOBAHMSI BBICO-
KOI'0 YpOBHS;

— HAaBBIKAMHU [IPOEKTUPOBAHMSI U pean3a-
LMY CJIOKHBIX aBTOMAaTHBIX MOJIEJIel Ha
A3bIKaxX IPOrpPaMMUPOBAHNUS BEICOKOIO
YPOBHS;

— HaBBIKAMHU pealiu3alluy HeJAeTepMUHU-
POBaHHBIX MOJEJIEH, COYETAIOIINX aBTOMAT-
HYIO U 00bEKTHO-OpUEHTUPOBAHHYIO Napa-
JUTMY MOJIEJIMPOBAHUS

— pa3paboTaTh B aBTOMaTHOM MapajurMe CUCTEMY PEryJIMpOBaHUs IBUKEHUS B HEOOIIb-
oM paiioHe. Cuctema JOJKHA YUUTHIBaTh CUTYalMIO Ha BCEX NEPEKPECTKaX;

— pa3paboTaTh B aBTOMaTHOM MapajiurMe CUCTEMY JUCIETYEPU3ALUU padOThl PEMOHTHOTO
npeanpusTs, B KoTopom umeetcst N Opuraz.
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0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHMS:

[TpomexyTouHas aTTecTanys 1Mo AUCUUIUIMHE «TeopHst aBTOMAaTOBY BKIIIOUAECT TEOpETHYE-
CKH€ BOMPOCHI, MO3BOJISIOUINE OLEHUTh YPOBEHb YCBOCHHS 00YJarOIIMMUCS 3HAHUM, U MPAKTH-
YeCKHE 331aHUs, BBISBISIOIINE CTENIEHh C(HOPMUPOBAHHOCTH YMEHUH U BIAaJICHUNA, IPOBOAUTCS B
dbopMme 3Kx3aMeHa U B GopMe BBIIIOJIHEHHUS U 3aIIUTHI KypCOBOM pabOTHI.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OusietaM, KaKIbld M3 KOTOPBIX BKIIOYAET JBa TEOPETUUYECKHX BOMPOCA M OJHO MPAKTUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 6aiioB) — 0Oydyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U ITyOOKOe 3HaHUE yueo-
HOTO MaTepualia, CBOOOIHO BBINOJHSET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUSI-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYaIUSAX IMOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUH, YMEHHUH, HABBIKOB, 00YJaIOIIHIACS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He Oonee 20% TeopeTHyeckoro Marepuana, 10MyCcKaeT CyIECTBEHHbIE OIIUOKU, HE MOKET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a]1ay.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS M 00BACHEHUs MH(POpMAlLUU, HE MOXKET MO0Ka3aTh WHTE-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALMOHHOE 00ecnedeHre TUCHUTLTMHBI (MOTYJIsl)

a) OcHoBHas JuTEpaTypa:

1. [loctHukoB, A.W. Ilpuknannas teopust nudpoBbIX aBTOMAaTOB : y4el. mocobue / A.U.
[Toctaukos, O.B. Henomusiiuii, JI.B. Makyxa. - Kpacnosipck : Cub. penep. yu-1, 2017. - 206 c.
- ISBN 978-5-7638-3661-5. - Teker : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032125 (mata oopamierus: 28.10.2020).

2. Kynpssues, B. b. Teopust aBTromaToB : yueOHUK 17151 OakanaBprara 1 Maructparypsl / B.
b. Kynpseues, C. B. Anemmn, A. C. [Toakon3uH. - 2-e U3/1., UcHp. U JoIr. - Mocksa : M3natensb-
crBo FOpaiit, 2019. - 320 c. - ISBN 978-5-534-00117-4. - Tekcr : anekrponnsiii // D5C HOpait
[Pesxxum moctyna]: http://biblio-online.ru/bcode/444091 (mara obparmienus: 28.10.2020).

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. ®enoceena, JI. . OcHOBBI TeopuH KOHEUHBIX aBTOMAaTOB U (POPMaNbHBIX S3BIKOB !
yuebHoe nocooue / JI. . denoceesa, P. M. Anunos, M. H. IlImokuH. - [Tensa : [Ten3I' TV, 2013.
- 136 c. - [Pexxum moctymal]: https://e.lanbook.com/book/62703 (mata obpamenus: 28.10.2020).

2. Teopust nudpoBeIX aBTOMATOB: YuebHoe nocobue - Pocros-Ha-Jlony:M3narenscTBo
ooy, 2015, - 147 c¢. - ISBN  978-5-9275-1856-2. [Pexxum  pgoctymal:
https://new.znanium.com/catalog/product/989754 (nara o6parmenus: 28.10.2020).

B) MeToauyecKkue yKa3aHusi:

1. Xopmammuckuit M.A. Teopuss aBToOMaroB u (GOpMaJbHBIX SI3bIKOB./ XomamuHckui M.A.
Tomck: TYCYVYP, 2012. [DnexTponHsIit pecypc]. Pexum JoCTyma:
http://aoi.tusur.ru/upload/methodical_materials/Labor_1_4 file 693 _4648.pdf

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehi:



https://znanium.com/catalog/product/1032125
http://biblio-online.ru/bcode/444091
https://e.lanbook.com/book/62703
https://new.znanium.com/catalog/product/989754
http://aoi.tusur.ru/upload/methodical_materials/Labor_1_4_file__693_4648.pdf

Ilpoepammnoe obecneyenue: TUIEH3UOHHOE TPOrpaMMHOE OOecleYeHHe: OmepalioOHHAs
CHCTEMA, 0(1)I/ICHI>IC ImporpaMMbl; MAaTEMATUYCCKUE IMAKET, CTATUCTUUCCKHUE IMAKEThI, YCTAHOBJICH-
HblE Ha KaXIOM IIEPCOHAJILHOM KOMIbIOTEpe BbluuciaurenpbHoro uentpa ®I'bOY BIIO
«MI'TY».

[lepedyeHp MMIIEH3MOHHOTO MTPOrPAMMHOTO 00ECIICUEHUS 110 CChLIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allitems.aspx?RootFolder=
%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1
%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0O
%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0
%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81
%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0
%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTa
bld=Ribbon.Document&VisibilityContext=WSSTabPersistence
OdurranbHple CalThl MPOMBINUICHHBIX TPEANPUATHA W opraHu3zanuii: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1m.; pa3pabOTYMKOB
HPOTrPaMMHBIX HPOYKTOB: http://www.statsoft.ru, http://www.microsoft.com,
http://www.ptc.com wu  T.1;  caiitel  Jaboparopwii  KOMIBIOTEpHOW  rpaduku
http://graphics.cs.msu.ru , http://cam.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO-TeXHI/IquKOC obecneyenne JUCHUITIIIMHBI BKIIFOYACT:

Tun n Ha3BaHUE ayUTOPUH OcHalieHue aytuTopun
JlexunonHas ayauropus MynbTUMEIMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
npeJcTaBiIeHnss HHPOPMaLUU
KomMmnbroTepHslii Ki1acce I[TepconanbHbie kKommbloTepbl ¢ makeroM Office, Brixomom

B IHTEpHET U ¢ AOCTYNOM B JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropuu g camocrositenibHol | Bee kimacest YUT u ACY ¢ nepcoHanbHBIMU KOMIIbIOTE-

pa6OTI)II KOMITIBIOTCPHBIC KJIACCHI; pamMu, BBIXOAOM B I/IHTepHeT 1 C IOCTYIIOM B 3JICKTPOH-
YUTATBHBIC 3aJIbI OMOINOTEKH HYI0 HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEP-
cuTera

Aynuropuii Ui rpynnoBbIX U uH- | Aya. 282 u kiaccel YUT u ACY
JUBUYaIbHBIX KOHCYJIBTALUM, Te-
KYIIETr0 KOHTPOJIS U IPOMEKYTOU-
HOH aTTecTalun

ITomemenus mis camocroarenbHoil | Kimacest YUT u ACY
paboThl 00yJarONTUXCsl, OCHAIIEH-
HBIX KOMITIBFOTEPHOUN TEXHUKOU C
BO3MO>KHOCTBIO MOJKIFOUEHHUS K
cetu «/HTepHET» U HAIMYUEM J0-
CTyIa B DJIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPENY
OpraHu3aIu

[Tomemenus ans xpaneHus v npo- | LlenTp undopManmoHHbIX TeXHOIOTHI — ayn. 379
(UITAKTUYECKOTO 0OCITYKUBaHUSI
y4eOHOT0 000pyIOBaHHS
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http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
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