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1 Henu ocBOeHMS TUCHUILIHHBI (MOIYJIA)
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:
— M3YYECHHUE A3bIKOBBIX CPEJICTB MOJICIIMPOBAHUS aBTOMATOB;
— OCBOCHHME METOJI0OB MPOEKTUPOBAHUS IPOTPAMMHBIX CUCTEM B aBTOMAaTHOM Mapajurme;
— H3y4YCHHUE COBPEMEHHBIX MPUMEHEHUI aBTOMATHOM NapagurMbl IPOrpaMMHUPOBaHUS.

2 MecTo TUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl
NMOAr0TOBKH 0aKajaBpa (Marmcrpa, Ceuuajaucra)

HucuuruinHa «Teopus aBTOMAaToB» BXOJHUT B BapUaTHBHYIO 4acTh Oj0ka 1 oOpa3zoBaTeiabHOMN
IIPOrPaMMBlI.

Jlns u3ydeHus: TUCHMIIMHBI HE0OXOAUMBI 3HaHMS (YMEHHUs, BIAJIeHUs1), CHOPMHUPOBAHHBIE B
pe3yJibTaTe U3y4yeHus CIEAYIOINX IUCHUIUINH:

— MareMatuku (06a3oBast yacTh O10ka 1 00pa3oBaTeNbHOMN MPOrpaMMbI). 3HAHHS, YMEHHS U Blla-
JICHUS, TIOJTYYEeHHBIC TIPY MU3yYCHUH AAHHOW AMCUMIUIMHBI, TIO3BOJIAT O0yYarOIIUMCS OCMBIC-
JICHHO BBINIOJHATH ONEpalMy HajJ BEKTOpPaMHU M MaTpULIAMH, NPUMEHATh MOHATHE (DYyHKIMH,
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 (popMalibHble ONMHUCAHUS (PYHKIIMOHU-
POBaHUSI MHOTOKOMITOHEHTHBIX CUCTEM;

— wuHpopMaTuku (0azoBas yacTh Onoka 1 oOpazoBarenbHOW Mporpammbl). 3HaAHUS, YMEHUS U
BJI4/ICHUS, TIOJyYE€HHBIE NIPU W3YYEHUH JAaHHOW AMCLMILINHBI, SIBJISIIOTCS OCHOBOW Ui pado-
ThI ¢ HTH(MOPMAITMOHHBIMHU OTOKaMHU Ha MPOHECCHOHATLHOM YPOBHE;

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

3HaHus (YMEHUs, BJIaJIeHUs), TIOJyYeHHbIE IPU U3yYEHUU JaHHOM JUCLMILIMHBI OyayT HEoO-
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 (BapuaTHBHasi 4acTh OJ0Ka 1 00pa3oBaTeNbHON MPOrpaMMBbl). 3HAHUS, yMe-
HUS ¥ BJIAJICHUS, TIOJYYEHHBIC MTPU U3YUYEHUH JUCIUILIUHBI « Teopusi aBTOMATOBY» MO3BOJIAT
00y4aroIuMCcs BBIOIHITh MOAEIMPOBAHNE JAHHBIX CUCTEM B aBTOMATHOMW Mapajiurme.

3 Komnerenuun ody4qaromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOYJIs) ¥ IUVIAHMPYeMble pe3yJbTaThl 00y4eHust

B pesynbraTe ocBOEHMS TUCHMIUIMHBI (MOIYsl) «TeopHst aBTOMaTOBY» 00Y4arOUUiics 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 pCaIn3allui 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 06T>CKTHO'OpI/ICHTI/IpOBaHHy10 napagurmMy MOACIINPOBAHUS.




4 CTpyKTypa U collepKaHue IMCUMILTUHBI (MO1YJIs1)

OO01mmas TpyI0eMKOCTh TUCIUILUIMHBI COCTABJISACT 4 3a4eTHBIC equHuIbl 144 akai. 4aca, B TOM YHCIIC:
— KOHTaKTHas pabota — 54,15 akan. 4acos:
— aynuTtopHas — 51 akan. Jac;
— BHeayaurtopHas — 3,15 akan. gaca
— camocTosATeNbHas padora — 54,15 akan. yaca,
— TOJArOTOBKA K dK3aMeHy — 35,7 akaj. yaca
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1. Pazgen 1. Teopust abcrpakTHbIX| 4
aBTOMAaTOB
1.1. Tema. OGnacTu npuMeHeHus aB-| 4 2 2 6 CamocTosiTeIbHOE U3yUCHHE becena — oOcyxenue. 1IK-2 — 38
ToMarHoro noxaxoxa. Ilapagurma as- yueOHO U HAyIHOU JTUTEepaTyphl. | Y CTHBIN OIpoc.
TOMAaTHOTO MpPOrpaMMHUpOBaHUs. AG-
CTPAKTHbIE M CTPYKTYpPHBIE aBTOMa-
Tbl. ABTOMaTel Mmwmm u Mypa. Mo-
JeNb IUCKPETHOTO IpeoOpa3oBaHus
B.M. I'mymikosa. IIporpammuas pea-
JIM3alys aBpTomaTa
1.2. Tema. CranmapTHble crocoObl| 4 2 2 6 CamocrosiTenbHOE U3yUEeHHE Becena — oOcyxnenue. 1IK-2 — 3y8
3aaHusl HU(QPOBBIX aBTOMATOB C Ia- yueOHOW 1 HAyYHOU JIUTEpaTyphl. | AHAIU3 MPOTrPAMMHOTIO KO/Ia.
MAThIO. [Tporpammuas peanuzanus ITonroroBka k 1abopaTopHoMy | YCTHBIN oIpoc.
3aHSTHIO.
Brimonnenue nabopaTopHo# pa-
OO0THI.
Hroro no pasneny 4 4 4 12 IIpoBepka MHAMBUAYAJIb-
HBIX 3aJaHUil
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2. Paznen. Teopust CTpyKTypHBIX aB-
TOMAaTOB
2.1. Tema. MeToael CTPYKTYpPHOIO 4121 6 CaMocTosTenbHOE U3y4YECHUE becena — oOcyxnenue. 1IK-2 — 38
CHMHTE3a KOHEUYHbIX aBTOMaToB. IIpo- y4eOHOM U HAy4YHOU JIUTEpaTyphl. | AHAIN3 TPOTPaMMHOTO KOJa.
rpaMMHas  peaju3alus KOHEYHBIX ITonroroBka k 1abopaTopHoMy | YCTHBIN oIpoc.
aBTOMATOB. 3aHSTHIO.
BeinonHenue jaboparopHoil pa-
OOTHI.
2.2. Tema HenerepmMuHUpOBaHHBIE 421 6 CamocrosTenbHOE U3yUEHHE becena — oOcyxnenue. 1IK-2 — 38
ABTOMATHI. y4eOHOM U HAyYHOU JIUTepaTyphl. | AHAIN3 IPOTPaMMHOTO KOJa.
ITonroroBka k 1abopaTopHoMy | YCTHBIN oIpoc.
3aHSTHIO.
Brimonnenue naGopaTopHoil pa-
OOTHI.
Hroro no pasgeny 8/41 12 IIpoBepka MHAUBHUAYAJIb-
HBIX 32/1aHUI
3. Pazmen. Teopus dopmanbHbIX
rpaMMaTHK.
3.1. Tema. Kmaccudpukamms dop- 6 6 CamocrosTenpHOE U3yIeHNE becena — o0cyxienue. 1IK-2 — 3y8
MaJIbHBIX rpaMMaTuK o y4eOHOI ¥ Hay4YHOH JIUTEepaTyphl. | AHAIU3 TPOrPaMMHOTO KOJa.
H. Xomckomy. Ilpumepsr ¢opmansb- [ToaroroBka k mabopatopHoMy | YCTHBIH OIpoc.
HBIX TPAMMATHK U UX IPUMEHEHHUS. 3aHATHIO.
Brimonnenue mabopatopHoii pa-
OOTBHI.
3.2. Tema. PerynspHsbie BbIpaKeHUs. 6/21 6 CaMocTosTenbHOE U3y4eHHe becena — o6cyxaenue. IIK-2 — 3y8
y4eOHOI ¥ Hay4YHOM JUTEepaTyphl. | AHAJIN3 TPOrPaMMHOTO KOJIa.
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[ToaroroBka k 1abopaTtopHoMy | YCTHBIH OIpoOC.
3aHSTHIO.
BrimonHenue nabopaTopHoi pa-
OOTHI.
Hroro no pasgeny 4 4 | 1221 12 IIpoBepka MHAUBHAYAJIb-
HBIX 3aJJaHUH
4. Paznmen. ABromaTtHas mnapaaurma| 4
IIPOrpaMMUPOBAHHUS
4.1. Tema. IIporpammupoBanue ¢ siB-| 4 5 |10/8U 6 CaMocTosTenbHOE NU3YUYECHUE becena — oOcyxnenue. 1IK-2 — 38
HBIM BBIJICJICHUEM COCTOSTHHIA. y4eOHOM U HAyYHOU JIUTepaTyphl. | AHAIM3 TPOTPaMMHOTO KOJa.
[ToaroroBka k mabopatopHoMy | YCTHBIH OIpoc.
3aHSTHIO.
Brimonnenue naGopaTopHoil pa-
OOTHI.
HTroro no pasgeny 5 |10/81 18,15 IIpoBepka MHAMBHUAYAJIb-
HBIX 3aJ]aHu#
Hroro 3a cemecTp 17 |34/141 54,15 IK3aMeH
HToro mo nucuuninHe 17 |34/141 54,15




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE 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.

®opMblI Y4eOHBIX 3aHATHIH C HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

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

Cemunap — Oecena npenojaBaTessi U CTYACHTOB, OOCYKICHHE 3apaHee MOATOTOBICHHBIX
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 00pa30BaTEIBHOTO IMPOIECcCca,
KOTOpasi MpEAIoiaraeT MOCTaHOBKY MPOOJEMHBIX BONPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui AJI CTUMYJIMPOBAHUS aKTUBHOM 1103HABATEIbHOM JEATEIbHOCTU CTYEHTOB.

3. UHTepakTHBHBbIE TeXHOJOIMH — OpraHu3alus o0pa3oBaTeIbHOIO Ipolecca, KOTopas
[peroiaracéT akTUBHOE U HEJIMHEWHOE B3aUMOJEHCTBUE BCEX YYaCTHHMKOB, JOCTHIKEHHE Ha
3TOH OCHOBE JINYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTesbHOro pesynbraTta. Hapsny co cneru-
QIU3UPOBAHHBIMU TEXHOJOTUSMHU TAKOT'O POJA MPUHIUI MHTEPAKTUBHOCTH IPOCIIEKNUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHH. VIHTEpaKTHBHOCTh MOApPa3yMeBaeT
CyOBEKT - CyOBEKTHbIE OTHOILIEHUS B X0/1€ 00pa30BaTENIbHOIO Mpoliecca U, Kak CIeACTBUE, Gop-
MHUpPOBaHHME CaMOPa3BUBAOLIEICS NH(OPMAIIMOHHO-PECYPCHOM CpeIbl.

®opMbl y4eOHBIX 3aHATHI € MCIOJb30BAHMEM CHENHATU3NPOBAHHBIX 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 YuedHo-MeTOIMYECKOE 00ecTeueHne CaMOCTOSITeIbHOM PadoThl 00yYaIOLIUXCS

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, 3a1aHHOTO Tabiuiel, 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 MoanduKamu GyHKKIu 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 KOHEeYHbIX aBpToMaToB. [Iporpammuasi peanuzauus
KOHEYHBbIX ABTOMATOB.

Han xiacc «KoHeuYHBI aBTOMAaT» M MPOrpaMma, MCIOJb3YOIIas JaHHbIA Kiacc. Beimo-
HUTE oOpallleHne K JaHHOMY KJIacCy CO CBOMM BapuaHTOM. [IpoaHanusupyiiTe mporpaMMHBINA
Ko Ha si3bike Python u pesynbraThl paboThl mporpaMmbl. MoauduimpyiTe IporpaMMHBIA 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.
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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, TOPOKIAEMBINA 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,

S.
Onucatp A3bIK, TOPOXKAAEMBII TPAMMaTHUKOM:
S—aUa Th—bT,Ta— Ubaa bU— Ub,aU — aaT ,aU — ab.
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6.

Onucath A3bIK, TOPOXKIAAEMBII TPaMMaTHUKOM:

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 COJIEpXKATEIbHYI HMH(OpManuio U HHPOPMALUIO O
¢dopmaTupoBaHuu cTpaHulpl. Eciiu B TeKcTe HET cojepkaTeslbHOM MH(pOpMaluu, nporpamma
JIOJDKHA 00 3TOM cOOOIIUTH MoJb3oBarento. [Iporpammel i oOpalleHus K KJaccy HanucaTb
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>
<!-- Dieses Tag dort einfiigen, wo die +1-Schaltfldche 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 aBTOMATHOM MapaaurMe. BeienuTe 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
cHeskuHKaMHu. KoMOKk cHe:KMHOK umeeT ¢opmy mapa. CHeXKMHKA MOXKET TadTh. 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 TPAEKTOPHUM, CHHXKATHCSA, COBEPINATH MOCAAKY M YXOOUTH 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 epeBO3UTh IPy3 Ha BHEIIHEH MOJBECKE, YCTaHABIIM-
BaTh I'Py3 HAa YKa3aHHOE MECTO, MPU3EMIISTHCSI.

3aroToBKa MPOXOJUT MEXAY JBYMs BpPAIIAOIIMMHUCA BaJIKaMH, TP ATOM YMEHBIIAET-
csl ee BbIcoTa (00kaTue), yBenuuuBaeTcs mupuHa (yumpenue) u umaa. [Ipomeanryro
MEXX/y BaJKaMH 3arOTOBKY MOBOpauyMBaioT Ha 90° (KaHTOBKA) M HANpPABIIAIOT B 00OpaT-
HOM HampasieHud. [Ipoliecc mpogomkaercs 10 TeX Mop, MoKa He OyayT JTOCTUTHYTHI
TpeOyeMble TapaMeTphl 3arOTOBKH.

CxemMaTH4HO M300pa)KEHHBIN IPY30BHK MOKET MPUBO3UTH I'Py3 K MOJIBEMHOMY KpaHy
U OTBO3UTH I'Py3 OT MOJBEMHOTO KpaHa. CXeMaTHYHO H300pa)KeHHBIM MOIbEeMHBIN
KpaH pasrpyXkaeT 1 3arpyxaeT rpy30BHKH.

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

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

10.

CxeMaTu4HO M300paXEHHBIN KaTep MOXKET CTOSTh Y NMPUCTAHU, B KaTep MOXKET ObITh
noMetieH rpy3. Karep MoxkeT oTdanuBarh, ABHUratbcs 1o (apparepy, NpHYaIUBaTh,
MPOBOJUTE BEITPY3KY.

CxeMaTu4yHO U300pakeHHBIN TpaMBail MOKET CTOSATh B JIENO, €XaThb OT OCTAHOBKH J10
OCTaHOBKH I10 NPSMOM ¥ C IOBOPOTAaMHU, OCTaHABJIMBAThCSl HA OCTAHOBKAX, pa3BOpauu-
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 JJOJKEH OBITh BKIIFOUEH COOTBETCTBYIOLIMI 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

NupuBuayaabHble 3a1aHus K pazaeny 1.

Jlns aBTomaTa, 3aJaHHOTO TabnIuIeH, mocTpoiTe Auarpammy 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
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|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 HeAeTEPMUHUPOBAHHBIM HCTOUYHUK, COOTBETCTBYIOIIMM HEIETEPMUHHUPOBAH-
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

NupuBuayanbHble 3aJaHus K pa3aeny 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 cTpaHulpl. Eciu B TekcTe HET coieprkaTelibHON HH(pOpMAaINH, 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.
BBINOTHUTE aBTOMAaTHOE MOJIETIHPOBAHUE HEPOPMAIIBHO MOCTABICHHOMN 3aa4u:

1. MnazneHern ymeer: eCTb, HUTh, IUIAKATh, KOT' /1A TOJIOJIEH, KOT'JIa XOUeT MUTh, IIaKaTh, KOT/1a
HaJ0 CMEHUTH NeJIeHKU, KpoMe Toro, oH MOXKET IU1aKaTh U3 COJIMIAPHOCTH C IPYTHM MJjla-
JIeHIIEeM (KOr/ia CIBIIINT Iu1ay 6ojiee 3 MUHYT), IUTaKaTh IpocTo Tak. Eciu MianeHen miayer
Oosiee 5 MUHYT, MEJICHKH 0053aTENbHO OyAyT MOKpbIe. MitajieHen HaunHaeT TUIakaTh B CIIy-
YaliHbIi MOMEHT BpEMEHU. MaTh yMeeT: KOPMUTh MJIaJIeHIa, IOUTh MJIa/IeHIIa, MEHSTh eMy
MEeJIEeHKH, 0€30I1O0YHO ONPEAENITh IPUUKHY I1J1a4a, YCIIOKauBaTh OJIHOBPEMEHHO He-
CKOJIBKO MJIaJIeHLIeB. MeTo1a CTUPKH y HEe HET, T03TOMY ITPY HEXBATKE NEJIICHOK €1 MpHU-
JIETCS UCTI0JIb30BaTh B 3TOM KaueCTBE MPOCTHIHU, HABOJIOUKH U BCE, UTO MO/ PYKY MOMaIeT-
cs. Oreny ymeeT: CTUPATh U TIIAAUTh MEJIEHKH. [[enaTh OH 3TO MOXKET TOJIBKO 1 pa3 B CyTKH.

2. Komka ymeeT: OXOTUTbCS Ha MBIIIEH (BEPOSATHOCTh MOMMKH MBI — [ ), BOPOBATh y XO-
3s1MHa MsICO (BEpOSITHOCTh ycrexa — ( ), BOpOBaTh Y X039MHA MOJIOKO (BEPOSITHOCTh
ycrexa — I ). MBIIIb YMEeT: MPSITaThCs OT KOIIKH, MPSTATHCS OT XO35MHA, BOPOBATH Y XO-
3si1MHa MYKY (BEpOSITHOCTh ycIiexa — S ), BOPOBaTh Y X0O3sIMHA KpYyIy (BEpOSTHOCTD yCIie-
xa— t). X0351MH yMeeT: OTTOHATh KOIIKY OT €/Ibl, JIOBUTh MBIIIb B KalKaH, IIOKYNAaTh BCE
NIEPEYUCIIEHHbIE paHee MPOAYKThl. B Mpon3BoIbHBIE MOMEHTHI BPEMEHU XO35IMH OTJIY4aeTcs
U3 I0OMY.

3. KpecTbsiHHH BBIpaIIUBaEeT B MMOJIe 3epHO. [ITHIIBI TOEIaI0T 3epHO (M TpaMMOB B JieHb). Kpo-
M€ TOrO, OHU MOEJAI0T KYUKOB (n *KY4YKOB B JIeHb). JKyuKHu moeaaroT 3epHO (S rpaMMOB B
JieHb). Ecay KpecThbsIHUH YHUUTOXXUT WJIM IPOTOHUT BCEX MTHIL, KYUKH, HE UMes €CTECTBEH-
HBIX BparoB, OynyT OecHnpensiTCTBEHHO ChedaTh 3€pHO. BeposATHOCTb Al KpecThSHMHA
MPOrHATh NTUILY — [, BEPOATHOCTb JUIs ITULBI CHECTh JKydKa — (|

4. MenunuHCKas cTpaxoBas komnanus padoraer ¢ N kimeHTamu. 3a KakIoro KIMEHTa OHA
HOJy4aeT eKeMecsauyHo W, (i =1.., N) pyouieit. BepostHocTh 3a0051eTh B T€UEHHUE IO JUIS

KaX/I0r0 KJIMEHTa paBHA P, (i =1.., N). CTOUMOCTb €ro u3JeueHus SBISETCS PABHOMEPHO
pacmpeneneHHou ciryJaitHoi BenmrmunHo# B quanaszone ot 1000 go 100000 py6ueid.

5. TlpomeccuHTOBBIN TEHTP OOCTYKUBAET pacyeThl Mo /1e0eTOBbIM KapToukaM. CyliecTByeT
BEPOSITHOCTh [ TIOMBITKH IOJYYCHHSI CYMMBI S HENMpaBOMEpHBIM myTeM. C BEpOSITHOCTHIO
Q »Ta MOmbITKA OYyJeT mpeceueHa, a 3JI0yMBIIIJICHHUK HaKa3aH, B IPOTUBHOM Ciy4ae Mpo-
[ICCCUHTOBBIN IICHTP 3arIaTutT O0aHKy mrpad B pasmepe 2S .

6. CucCTeMHBII aIMUHUCTPATOP KOMITBIOTEPHOM CETH YMEET ONPEIeATh MOIb30BaTelsIM IpaBa

JIOCTYTIa, U3bIMaTh BPEAHBIC 3allUCH, OpaTh IJIATy 3a pabOTy B CETH, JIMIIATh HAPYIINTEIeH
npaB JocTymna, OpaTh mWTpadsl 3a HapymeHus. JJoOpocoBeCTHBIN MOIB30BaTEIh MOXKET BHO-
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10.

CUTh 3allUCU B OTBEJEHHBIM €My pa3zell, CTUpAaTh CBOM 3aIIMCH, IUIATUTh 3a MOJIb30BaHUE,
U3BJIEKaTh JIOXO/bl WJIM HECTU YOBITKM M3-32 HEBOCTPEOOBAHHOCTU MH(OPMALUU WU Jes-
TEJIBHOCTH XakepoB. 3a 1 kmioOaiT mosib3oBareib miatut K pyOneit, ucnonb3oBanue 1
kuiobaiita nHpopmaruu npunocut N pyOnel noxoxa, ecnu HHGOPMAIUS OKaXeTCs BOC-
TpeOOBaHHOU (BEPOATHOCTH — P ). XaKep MOXKET BCE TO, UTO U JOOPOCOBECTHBIN IOJIB30-

BaTesb. Kpome Toro, OoH MOXET C BEpOSITHOCTBIO (| ONMpEAeNsaTh UyKHe IMapoJiu U mepeaape-

COBBIBaTh CUeTa 3a pabOTy B CETH JAPYTUM MOJIb30BaTeNsAM (Kak 100pPOCOBECTHBIM, TaK U Xa-
Kepam). B cirydae oOHapykeHUs HETOOPOCOBECTHOTO TIOBEJICHUS, OH MOXET OBITh TIOJIBEPT-
HYT mTpady B pa3Mepe ASCATUKPATHO MPEBBIIIAIOIIEM J0XO0 OT HEI0OPOCOBECTHOM esi-
TCIBbHOCTH.

Crnamep pacchiIaeT 1mo cet Internet HeTOOPOCOBECTHYIO pekiiamMy ToBapa (YCIyru) ICHOM B

G py6uneit. C BeposSTHOCTBIO P, |-i MOJNB30BATENb KYIUT PEKIaMHUPYEMbId TOBap (Wiu

yciyry), (; — He OTpearupyeT Ha cliaM, ¢ BEPOATHOCTBIO Tj 3aCTABUT CIamepa 3aIljIaTUTh

mrpad, BeIMYMHA KOTOPOTO YKa3bIBACTCs Janee. 3a KaXIylo MOKYIKY criamep noiayvaer 1%
KOMMCCUOHHBIX, IPU M300JIM4eHuH miaatuT wrpad, B 10 pa3 npeBblaromuii pa3mep mo-
TCHIIHUAJIbHBIX KOMMHCCHUOHHBIX (TO €CTb KOMHCCHUOHHBIX, KOTOPLIC Obl OH IOJIYYHJI 1pHU
YCIIOBHH, UTO BCE aJipecaThl KyNAT PEKJIaMUPYEMBIi TOBap).

JucTpuOBIOTOP BBICOKOKAYECTBEHHOW KOMIBIOTEPHON TEXHUKH paOOTAET C CETHIO JHIICPOB.

OH NOKynaeT y MpoU3BOJUTENEH MPOAYKIMIO N HaUMEHOBaHWH 10 IieHe K, 3a exunuiy u
IIOCTaBJIET €€ JuiiepaM C HaleHKOW B p% . JloOpocoBecTHbIE AUJIEpHl TOPTYIOT TOJIBKO
(UpPMEHHBIM TOBAapOM C OTOBOPEHHON B COTJIAIIEHUU C TUCTPUOBIOTOPOM HalleHKOH B % .
HenobpocoBecTHbie AuIIepbl MOTYT OCTYIATh TaK ke, Kak U 1o0pocoBecTHbIe. Kpome Toro,
OHHU MOTYT NOJT BUAOM (PUPMEHHBIX NMPOJaBaTh KOMIBIOTEPhl HU3KOIO KaYyecTBa C HAIlEHKOMH
r%>q%o. B ciydae oOHapyxkeHMs MOJUIOra He10OPOCOBECTHBIN AUJIep Bo3MelaeT oOMa-
HYTBIM KJIMEHTaM pPa3HHUIly B LIEHE M IUIATUT mTpad B pa3Mepe yTpOEHHOW HEMpaBOMEPHO
NoJlyueHHOU cyMMbl. [lokynaTens He UMEeT BO3MOKHOCTH OTIMYUTH TOOPOCOBECTHOIO JIH-
Jepa oT HegoOpocoBecTHOro. KoianuecTBo JeHer y mokymnaTesns 3ajaeTcs ciay4aiHbIM o0pa-
30M. Perienue o nmokymnke NpUHUMAETCS CIIy4aHbIM 00pa3oM MpHU HAIWYMM Y TOKYIATeNs
JIOCTAaTOYHOM CyMMBbI CBOOO/IHBIX JIEHET

B oubmmorexe umerorcs kaurn N HamMeHOBaHHMH. KoMMYecTBO HK3EMIUISIPOB KaXKAOH M3
5THX KHUT K, (i =1.., N). B 6ubnmuorexy 3amucano M uwmrareneit. Kaxnplii u3 untarenei

MOXET OJTHOBPEMEHHO JepKaTh y ceOst He Oosiee L kuur. Knuru Beigarorces Ha cpok 1o 30
nued. CunuraeM, 4YTO YHTATEIh C OJIMHAKOBON BEPOSITHOCTHIO MOXKET 3alPOCHUTH JIFOOYIO M3
KHUT. Eciy 3arpolIeHHON KHUTY HET B HAJIMYMM, YUTATENS CTaBAT B OYEPEb Ha €€ MOIyde-
Hue. Korja ynraTens Bo3BpallaeT KHUTY, OHa JIOCTaeTcs nepBoMy B ouepenu. Ecnu uura-
TE€Jb BO3BPALLAET KHUTY MOCJE YKa3aHHOI'O CPOKa, OH JIMIIAETCS IpaBa MOJYYUTh KHUIU B
teueHue 60 nHel. [[MUTeNnbHOCTh HaXOXIEHNUs KHUTH Yy YNATATENs SBISAETCA CIyd4allHOM Be-
JIUYUHOM.

®dupma pacnpocTpaHseT JUIEH3NOHHOE TPOrpaMMHOE 00ecliedeHre U 3aHUMAETCsl €ro Co-
IPOBOXKACHUEM. 3a KaXyI0 MHCTAJULIMIO MPOrPaMMHOI0 o0ecriedeHus Gupma mosydaet
k pyGseit mpubbuti. B ciiydae BO3HMKHOBEHHS TPOOJIEM C HCIOIB30BAHUEM yCTAHOBIICH-
HOT'O MPOTrpaMMHOro obecreueHust pupma JOJDKHA B TEUEHHE 2 4acOB C MOMEHTA IOJIyue-
HUS 3asiBKM HAlpaBUTh CIIELMATUCTA JJs pelieHus npodsieMbl. BeposTHOCTh BOZHUKHOBE-
HUS B TE€UEHHE CYTOK MpoOJeMbl, TpeOyrolleil BMellaTelbCcTBA CHEMaNnuCcTa, paBHa P .
Cnernuanuct ycrpaHseT nmpobieMy 3a BpeMs, SBISIONICECS CIIy4ailHOW BETUYHMHOM, paBHO-
MEPHO paclpeAe/EHHON B UHTEpBAJIE [O,T]. B ToM ciyuae, korga cienManucT Ona3/ablBacT,
¢upma matut mrpad B pasmepe r pyOnei 3a Kaxaplid yac ono3ganus. Kaxasii crenuna-
JMCT TOJy4aeT S pyOseid B Mecsl
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7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

IIK-2. O61axaeT cnocoOHOCTHIO pa3padaTbIBATHL KOMIIOHEHTbI
CTPYMEHTAJIbHbIE CPEICTBA U TEXHOJIOTUHM NIPOTPAMMHPOBAHMS.

annapaTHO-NPOrpaMMHBIX KOMILJIEKCOB U 023 JaHHBIX, HCI0JIb3Ysl COBPeMEHHbIE HH-

3HaTh

— IPUHLHUIBI CHHTE3a HU(PPOBBIX aBTOMATOB,
OCHOBHBIE TOHSITHS aBTOMAaTHOTO MPOTPaMMHU-
pOBaHUS;

— CcmocoObl MPOrpaMMHOTO 3agaHus nudpo-
BBIX aBTOMATOB;

— 001re MeTobl CTPYKTYPHOI'O CHHTE3a aB-
TOMAaTOB, TNPHUHLMIIBI MOAEIHPOBAHUS TPEJ-
METHOW 00J1aCTH B aBTOMAaTHOM NapaurmMe.

CnHcoK TEOPETUYECKUX BOIIPOCOB:
— OYHKIMOHATIBHO TMOJHBIE CHCTEMBI JIEMEHTApHBIX JIoTHYeckux (yHKkuuid. KaHoHnveckue
¢dbopmel npeactaBnenus gorndeckux ynkuuii. CJJHO®, CKHO.
— 3ajmava aHanM3a M CHHTE3a JIOTHYeCKUX (QyHKIMA. MuHMMu3anus QyHKIUN anredpsl J0Tu-
KH. DTarbl MUHUMU3AIUH.
—  Munumuzanus norudeckux GyHkuuit metogom Kpaitna.
— YucnoBoe u reoMeTpUyeCcKoe MpeacTaBiIeHne GyHKIUN anreOphl JOTUKH.
— Munumuzanus gorndeckux GyHkuuii metogom Kpaitna-mak-Knacku.
— Munumuzanus gorundeckux GyHkuii merogom Kapho.
— MetoaMka BBIOJTHEHUS apuPMETHIECKUX eicTBUi B D Kojax.
— OCHOBHbIE NOHSATHS U ONpEIENIeHUs: a0CTpaKTHbIE U CTPYKTYpHbIE€ aBTOMAThl, KOHEUHbIE
aBTOMATBI, MTOJIHOCTBIO OIPE/IEICHHbIE M YaCTUYHbIE aBTOMAThl, CHHXPOHHBIE U aCUHXPOHHbIE
aBTOMATHI.
— AstoMatrel Munu u Mypa. 3akoH (pyHKIIMOHUPOBAHUS U CIIOCOOBI 3a7aHHs aBTOMaToB My-
pa.
— Asromatsl Munu u Mypa. 3akoH (yHKIIMOHMPOBAHUS U CIOCOOBI 3a/JaHHsI aBTOMAaTOB M-
.
— OkBuBaJIeHTHBIE aBTOMaThI. [IpeoOpa3zoBanue aBTomata Mypa B aBTomaT Muiu.
— OkBHBaJIeHTHBIE aBTOMaTHI. [IpeoOpa3oBanue apTomata Musnu B aBToMat Mypa.
— Coswmemennas monaenb apromara (C aBTomar). 3akoH (PyHKIIMOHUPOBAHUS U CITOCOOBI 3a-
nanust C aBTOMaToB.
— TlocnenoBaTenbHOE COEAMHEHHE aBTOMATOB. TabNMIbI MEPEXOJO0B U BBIXOJOB PE3YJIbTH-
pytoiero aBromara. [Ipumep.
— IlapannenbHoe coennHeHre aBTOMATOB. TaOIUIbI IEPEXOJI0B U BBIXO0B pE3yIbTHPYIOLIe-
ro asromara. Ilpumep.




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI Ouenounsle cpencTaa
KOMIIETCHIIUH
— CoenvHeHHEe aBTOMAaTOB C OOpaTHOM CBs3bI0. TaOHIIbI IEPEX00B U BBIXOJOB PE3yIbTH-
pytoiero apromara. IIpumep.
— 3agada CTpyKTYpHOI'O CHHTE3a aBTOMATOB. Teopema 0 CTpyKTYypHOMU IOJIHOTE.
— Koauposanue cocTossHMI aBTOMaTa U CI0KHOCTh KOMOMHALIMOHHBIX CXEM, PEaIM3yIOLINX
(YHKIIHHU BBIXOJOB U BO30YXKAEHUS 3JIEMEHTOB MaMSATH.
— [lpuHIMD MUKPONPOrpaMMHOTO yIpaBieHus. Mojelb JUCKPETHOro mpeoOpa3oBaTess
['mymkosa.
— @yHKINH ONEPANMOHHOIO U YIPABIIAIOLIETO aBTOMATOB.
— OyHKIMOHATBHAS MUKPOIPOTpaMMa. SI3bIK PYHKIIMOHATBHOTO MHKPOIIPOTPAaMMHPOBAHUSI.
— Kitaccel mukpoonepanuii. @yHKIMOHAIbHAS U CTPYKTYPHAsi COBMECTUMOCTb MUKPOOIIEpa-
M.
— CopeprxaTesbHBINA U 3aKOJUPOBAHHBIN Ipadbl MUKPOIIPOTPAMMBI.
— CrpyKkTypHas opraHu3anyus olnepaluoHHbIX aBTOMaToB. CTPYKTYpHBIN Oa3uc.
— IIporpammHbI€ CUCTEMBI, YIIPABIIAEMbIE aBTOMATaMH.
— ABTOMATHI ¥ AJITOPUTMBI JUCKPETHOU MATEMATUKHU.
— JSI3BIKOBBIE CPEACTBA ABTOMATHOT'O ITPOTrPaMMHUPOBAaHUS.
— CuHTe3 aBTOMAaTHON U 00BbEKTHO-OPUEHTUPOBAHHOM MapaurM POrpaMMUPOBAHHUS.
— Astomatel 1 UML.
— ABTOMAaTBHI U PETYJISPHBIE BBIPAXKECHUS.
YMmeTb — HCHOJB30BaTh METOAKLI CUHTE3A uHQ)pOBHX Crucok IPAKTHYCCKHUX 3aJlaHUM:

ABTOMATOB, HCIIOJIb30BaTh METOMbBI MPOCKTH-
POBaHMSI aBTOMATHBIX TIPOTPaMM;

— CTPOUTH pacrio3HaBaTeNlM W Mpeodpa3oBa-
TEITH, CIIOYKHBIE CXEMbI B3aUMOJICUCTBHS aBTO-
MaroB;

pa3pabaThiBaTh MHOTOKOMITOHEHTHBIC HeJle-
TEPMHHUPOBAHHBIE CHCTEMBI.

— pa3paboTaTh B aBTOMAaTHOM MapaJurMe CUCTEMY PETyJIUpPOBaHUS ABM)KEHUS Ha MEPEKpecT-
K€ C y4eTOM CIeAyIIUX (PaKTOpOB: MHTEHCHBHOCTbH JBHXKEHMS, COCTOSHHE JIOPOKHOTO IO-
JIOTHA, BpeMsl CYTOK, JIEHb HE/ETH, HE0OXOAMMOCTh HE3aMEeIUTENBHO MPOIYCKaTh TPAHCIIOPT,
000pYyJIOBaHHBIN CIELICUTHATAMU. MaKeT CUCTEMBI I0JKEH OBITh MPOTPAMMHO PEaTn30BaH.

— pa3paboTaTh B aBTOMAaTHOW MapagurmMe CUCTEMY AHCIETYEpU3alUU PaOOThl PEMOHTHOMU
Opurazipl ¢ y4yeToM CIEIYIOIIUX (aKTOPOB: COCTOSIHME O0OpYAOBaHUS, UHTEHCHBHOCTb HC-
MOJIb30BaHMs 000pYyI0BaHHUS, CHCTEMa MIPHUOPUTETOB MPU PEMOHTE 000py0BaHUsA. MakeT cu-
CTEMBI JI0JKEH OBITh IPOIPAaMMHO peali30BaH.
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CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysIbTaThl 00yICHHS O1neHOYHBIC CPEACTBA
KOMIIETEHIIN U
Bnanets CHOucoK KOMIUIEKCHBIX 3aJaHNA;

— HaBBIKAMHM peaJn3alliyd aBTOMATHBIX MO-
JIeJIed Ha SI3bIKax MPOrpaMMUPOBAHMS BBICO-
KOI'0 YPOBHS;

— HaBBIKAMHU MIPOEKTUPOBAHMS U pealiu3alluu
CJIO’KHBIX aBTOMATHBIX MOJIEJIEH Ha sI3bIKaX
MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS;

— HaBBIKaMH pCain3allu HCACTCPMUHUPO-
BaHHBIX MOZIGJIGI;'I, COUCTAOIHNX aBTOMAaTHYIO
u O6’[>€KTHO'OpI/IeHTI/Ip0BaHHy10 napagurmMy
MOACIINPOBAHUA

pa3paboTraTh B aBTOMaTHOMN MapajiurMe CUCTEMY PEryIUpPOBaHUsS ABMKEHHS B HEOOIIbILIOM
paiione. Cucrema J10JKHA YUUTBIBATh CUTYALMIO HA BCEX MIEPEKPECTKAX;

pa3pa60TaTb B aBTOMaTHOM napaaurMe CUCTEMY JUCIIETYCPU3 AU pa6OTBI PEMOHTHOI'O

npeanpusTs, B Kotopom umeetcst N Opuraz,.
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0) Ilopsimiok TMpoBeleHUs] MPOMEKYTOYHOWH aTTECTAIMU, MOKA3aTeJld W KPUTEPUH
OlleHUBAHMS:

[TpomexyTouHas aTTecTanys 1Mo AUCHUILUINHE « TeopHst aBTOMAaTOB) BKIIIOUAECT TEOpETHYe-
CKH€ BOMPOCHI, MO3BOJISIOUINE OLEHUTh YPOBEHb YCBOCHHS 00YJarOIIMMUCS 3HAHUM, U MPAKTH-
YeCKHE 3a1aHNUs, BBIBIISIIOIINE CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BIaJICHHUHA, TPOBOIUTCS B
dopme 3Kx3aMeHa U B GopMe BBIIOIHEHUS U 3alIUTHI KypCOBOM paboThI.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OusietaM, KaKIbld M3 KOTOPBIX BKJIIOYAET JBa TEOPETHYECKHX BOINPOCAa M OJIHO MPAKTHUYECKOE
3a/laHue.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U ITyOOKOe 3HaHUE yueo-
HOT'O MaTepualia, CBOOOIHO BBIMOJIHSET MPAKTHUECKUE 33/1aHUs, CBOOOAHO ONEpHUPYET 3HAHMSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, 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 XOle KOHTPOJIbHBIX MEPONPUATUIN JTOMYyCKa-
IOTCSI OIIMOKH, TPOSBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUW, YMEHUH, HABBIKOB, 00yYarOIIUIACs
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oJee 20% TeopeTHuecKoro mMarepuana, JOMyCKaeT CYIIeCTBEHHBIC OMIMOKU, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oamn) — oOydaromuiicss He MOXET TMOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYeCcKOe U HHGPOPMALMOHHOE o0ecTiedeHue TUCHUILTMHBI (MOIYJIsl)

a) OcHoBHas JquTEpaTypa:

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 IbHAS 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) MeTroauvecKkue yKa3aHUs:

1. Xopammnckuit U.A. Teopusi aBromMaroB u (opManbHbIX s3bIKOB./ XomammHckuil M.A.
Tomck: TYCVYP, 2012. [DnexTponHsbIit pecypc]. Pexum JOCTYyTIA:
http://aoi.tusur.ru/upload/methodical_materials/Labor_1 4 file 693_4648.pdf

r) IlporpammHuoe odecnneuenue 1 UHTEpHET-pecypcehl:

Ilpoecpammnoe obecneyenue. TUIEH3UOHHOE MPOrpaMMHOE OOECIeueHHe: OlepalroHHas



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

cuctema; oprCHBIE TPOrPaMMBbI, MATEMATUYECKUE MTAKET, CTATUCTUYECKHE ITAKEThI, YCTAHOBJICH-
HbIE Ha KaXJIOM IMEPCOHAIIBHOM KOMIIbIOTEpe BbluucauTenpHoro umentpa OI'bOY BIIO
WMITY».

[lepeueHb JIMLIEH3UOHHOTO TPOTPAMMHOI0 0OECIIEUEHUsI IO CCHUIKE:

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&InitialTa
bld=Ribbon.Document&VisibilityContext=WSSTabPersistence
OdunumanpHpie CalThl MPOMBIILUICHHBIX MPEANPUITAN U opranu3aimid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1m.; pa3pabOTYUKOB
IIPOrPaMMHBIX MPOIYKTOB: http://www.statsoft.ru, http://www.microsoft.com,
http://www.ptc.com T caiiTel  J1abopaTopuii ~ KOMIBIOTEPHOH  rpaduku
http://graphics.cs.msu.ru , http://cgm.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJ1s1)

MaTepHaﬂbHO-TeXHquCKOG o0OecrieucHue JUCHHUIIJIMHBI BKIIIOYACT!:

Tun u Ha3BaHMe ayIUTOPUU OcHalueHue ayuTopun
JlexunonHas ayauropus MynbTUMEIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npeCcTaBICHUs HHPOPMALIUU
KomMmnbroTepHslii Ki1acce I[TepconanbHbie kKommbloTepbl ¢ makeroM Office, Brixomom

B VIHTEpHET U C 1OCTYNOM B 3JIEKTPOHHYIO HH(OpMaIIK-
OHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA

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

paboThI: KOMITBIOTEPHBIE KJIACCHI; pamu, BBIXOJI0M B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOH-
YUTATbHBIC 37Tl OMOTUOTEKH HYI0 HHQOPMAIIMOHHO-00pa30BaTeNbHYIO CPely YHUBEP-
cuTera

Aynuropuii Ui rpynnoBbIX U uH- | Aya. 282 u kiaccel YUT u ACY
JUBUYaIbHBIX KOHCYJIBTALUM, Te-
KYIIEro KOHTPOJIS ¥ IPOMEKYTOU-
HOHU aTTecTanuu

ITomemenus gt camocrosrenbHon | Knacesr YUT u ACY
paboThI 0OYUAIOIIMXCS, OCHAIIICH-
HBIX KOMIIBIOTEPHOU TEXHUKOM C
BO3MOKHOCTBIO IOJIKIIOYEHUS K
cetu «/HTepHET» U HAIUYUEM J0-
CTyMa B JIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BATENHHYIO CPEIY
OpraHu3aIu

[Tomemenus ans xpaneHus v npo- | LlenTp nHdopMamoHHbIX TeXHOIOTHI — ayn. 379
(GHIaKTHYECKOTO 00CTYKUBAHUS
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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