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Bonpochl 3k3aMeHAUMOHHBIX OMJIETOB MO

TEOPUU ABTOMATOB
(2006-2007)

Huckpetnsbrit aBromat. KomOuHamonssiii aBroMar. [locnenoBarensHblii aBTomat. Onpene-
JeHue abCTpakTHOro aBToMaTa. ABToMatsl Mypa u Mumu.

HauanbHble S3bIKH 3aaHUS] aBTOMATOB:
S3BIK JJOrH4Yeckux cxem anroputmoB (JICA), s3bik rpad-cxem anroputmoB (I'CA).

ABTOMATHBIC SI3BIKH: TAOJUYHBIN, rPa)OBBIM, MATPUYHBIN CTIOCOOBI 3a/1aHNSI ABTOMATOB.

[TomHOCTBIO ¥ YACTHYHO ONpe/eIeHHbIe aBTOMAaThl. CHHXPOHHBIE U ACHHXPOHHBIE aBTOMATHI.
C-aBToMar (CoBMeEIIEHHAsI MOJICJIb aBTOMATA).

CBs3b Mexly aBTOMaTaMi Muiu u Mypa: 5KBUBaJICHTHbIE aBTOMAThl, MpeoOpa3oBaHUE aB-
TomaTa Mypa B SKBUBaJICHTHBIN aBTOMAT Muu.

Cas3p Mex 1y aBTOMaTaMu Munu U Mypa: npeoOpa3oBanue apTomata My B S5KBUBAJICHT-
HbIM aBTOMaT Mypa.

MuHuMu3alys NOJTHOCTHIO OMPEICICHHBIX aBTOMATOB: aJTOPUTM MUHUMU3ALUN AypeHKaM-
na - XoHa (MeTOJ MOCIeA0BATEIbHBIX Pa30UCHMI).

MunuMu3alus NOJTHOCTHIO OMPEICICHHBIX aBTOMATOB: aTOPUTM MUHUMU3ALIUN, UCTIOb-
3yIolui TaOIUILy Iap COCTOSHUM.

MUHHMHU3AIUS YaCTHYHO OTIPEICIICHHBIX aBTOMATOB.
Paz6uenne aBTomaToB. Kitaccugukaryst aBToMaToB.
CoenMHEHNE aBTOMATOB.

ABTOMAaTHBIE JIeMEHTHI U 0a3uc. CXeMBbI.
KaHnoHnYeckuii METO/I CTPYKTYPHOTO CHHTE3a.

CDYHKHI/ISI BXOJ0B 2JICMCHTA IIaMsTH. (DYHKIII/II/I BXOOOB 3JICMCHTA 3aJICPKKH, TpUITEPa CO
CUCTHBIM BXOAOM, TPUITECPA C PA3ACIbHBIMA BXOJaMH.

[Ipumep kaHOHMYECKOTO METO/1a CTPYKTYPHOTO CUHTE3a Ha 3JIEMEHTAaX 3aJI€PIKKH.
[TprMep KaHOHUYECKOTO METO/1a CTPYKTYPHOT'O CHHTE3a Ha TPUITepax CO CUETHBIM BXOJIOM.

[IprMep KaHOHNYECKOTIO METO/]a CTPYKTYPHOT'O CUHTE3a Ha TPUITEPAX C PA3ACIBHBIMUA BXO-
JaMH.

['paduueckas uHTEpIIpEeTaLIMsd KAHOHUYECKOTO METO/1a CTPYKTYPHOTO CUHTE3A.

['onku B aBTOMare. CocenHee KOAUPOBAHMUE.

ANTOpUTM pa3BA3bIBAHUS MAp MEPEXOI0B.

ANTOPUTM ONTUMAJIBHOTO KOJUPOBAHUS IIPU CUHTE3€ aBTOMATa Ha 3aJCpPXKKax.
OBPUCTUYECKUH aITOPUTM KOAUPOBAHUS, YMEHBIIAIOIMINN CI0AKHOCTh JIOTHUECKON CXEMBI.
CrpykTypa nuckpeTHoro ycrpoicrsa mo B.M. I'mymkoBy.

Cunre3 Mukponporpammuoro asromata Mumu no I'CA.

CuHre3 Mukponporpammuoro asromata Mypa o I'CA.

Cnucku nepexo10B MUKPOIIPOrpaMMHOTo aBTomata. [loctpoeHue JIoruuecko cxeMbl MUK-
pOIPOrpaMMHOrO aBTOMATa.



27.

WHTeprpeTanoHHBI METOI CTPYKTYPHOTO CHHTE3a: 00hEIMHEHHOE TOCTPOCHHE KOMITOHCHT
byHKIMI BO30YkKIeHUS U (PYHKIIMI BBIXOJOB, JEKOMIIO3HUIINS KOHBIOHKIHA (TEPMOB).

28. HHTeprpeTannOHHBINA METO CTPYKTYPHOT'O CUHTE3a: Pa3/IeibHbII CUHTE3 ISl IEPEXOIOB B
Ka)K70€ COCTOsTHHE, JoonpeeneHne GyHKIUH BO30YKACHUS.

29. Knaccudukanus sxcriepuMeHToB. [IpocToii 6€3yCcIoBHBIN JHATHOCTUICCKUI SKCTICPUMEHT
(MeTox nepeBa MPEeMHUKOB).

30. OcHOBHBIE oTpe/ieieHus] Teopur (HOpMaTbHBIX S3BIKOB. [ pamMmaTuka.

31. Hepapxust XoMCKOTO.

32. ITocTpoenue BbIBOAA.

33. [IpaBuna nocrpoenus KC- u A-rpammatuk, KC- u A-rpaMmaTvku J€HCTBUTENBHOTO YHCIA.

34. OCHOBHBIE KOHCTPYKIIUHU A3bIKOB MPOrPaMMHUPOBAHUS.

35. [IpencraBnenune A-rpaMMaTHKH B BUJE rpada coctosuuii. ['pad nerepMuHIpOBaHHOM
A-rpaMMaTHKH JE€HCTBUTEIBHOIO YUCIA.

36.  IIpeobOpazoBanue KC-rpammaruk. PazpemmocTs.

37. ABTOMATHI KaK paclio3HaBaTEIIH.

38.  KoneuHble aBTOMAThI U A-TpaMMaTHKH.

39. Maraszunnsie apTomaTtsl 1 KC-rpammaTuku.

40. Konnenuus Teropunra. Pacimpennas aponunas ¢popma 3amnucu.

41. OcCHOBHas TUIoOTe3a TEOPUH AITOPUTMOB. Y HUBEpCaJIbHasl MalnHa ThlOpHUHTA.

42. ANTOPUTMUYECKH HEpa3peIInMble IPOOIEMBI.

43, CoOrwiTust u yenoBusi. @opMmanbsHoOe onpezenenne cereit [lerpu.

44. OynkuuoHuposanue cerent llerpu.

45. Caoiictsa cetelt [letpu.

46. S3b1ku cereii [letpu.

47. Ceru IleTpu u nporpaMmMupoBaHue: OCIEN0BATENbHAS U IOCIEA0BATEIbHO-IapasuIeIbHas
CTPYKTYpHbI YIIpaBJICHUSI.

48. 3amanue kineTouyHoro apromara. Mrpa «KuzHby.

49. [IpaBuna KJI€TOYHOrO aBTOMATA.

50. Bpemennas cnoxnocts anroputMmoB. Kitacest P u NP.

51. NP-nonnble 3agaun. Knaccuduxanus B knacce NP.
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Yacrtp 1: CUHTE3 TUCKPETHBIX ABTOMATOB
I. AOCTpaKkTHBII CUHTES

JIuckpeTHbIN aBTOMAT.
[TpoKBaHTOBAaHHOCTH NEPEMEHHBIX JUCKPETHBIX YCTPOWCTB, MEPEXOa K IUCKPETHOMY aBTOMaTy. Bxox m
BBIXOZ aBTOoMara. KoMOMHAIIMOHHBIN aBTOMAT WM aBTOMaT 0e3 mamsTu (onpezeieHue, GyHKIHMOHAIbHAs
Mozenb). [locmemoBaTenbHBIN aBTOMAT WJIM aBTOMAT C MaMsTBIO (ompeneneHue, (pyHKIHMOHATBHAS MO-
JieIb). JIBOWYHBIA 1 aOCTpaKTHBIH an(aBHTHL.

Onpenenenne aOCTPaKTHOTO aBTOMATA.
Maremarnyeckas MOZieIb a0CTPAaKTHOTO aBTOMara. Y CTpaHeHHe BPEMEHH, KaK sBHOW nepeMeHHoi. Koneu-
HBII aBTOMAT.

Astomatsl Mypa u Munu.
CrpykTypa aBTOMata ¢ namsaTeio. OToOpakeHue, MHAYIHPOBaHHOE aBToMaToM. Moaens Mun. Mozens
Mypa.

Hauanbnbie sS3b1KH.

A3pik mormdeckux cxeM anroputmoB (JICA), s3pIK

rpad-cxem anroputmoB (I'CA), mpumepsr.

ABTOMATHBIE SI3BIKH.
Tabnmunblil, rpadoBbIif, MaTPUYHBIN crIOCOOBI 3aJaHus aBTOMAToB. [IprMepsbl. JleTepMUHUPOBaHHBIN aB-
TOMaT.

ITonHOCTHIO M YACTUYHO OMIPCACIICHHBIC ABTOMATHI.
[TosHOCTBIO ONpeneneHHbI aBTOMAT. YacTHYHO ONpe/IeIeHHbIN aBTOMaT, 0coOOeHHOCTH 3aganus. [Ipumep.

CI/IHXpOHHBIe 1 AaCUHXPOHHBIC aBTOMATHI.
OnpeneneHus CHHXPOHHOTO ¥ aCHHXPOHHOTO aBTOMATOB (a) uepe3 MHTepBall OUCKpeTHOCTH; (0) depes yc-
TOWYUBBIC COCTOSHHA. YCIOBHS Ha Tpad aBTOMaTa M TaOJNHIy MEPeXoAOB IS aCHHXPOHHOTO aBTOMATA.
IIpumep.

C-aBToMar (CoBMeEIIEHHAsI MOJIC]Ib aBTOMATA).
Marematuueckas moaens C-aBromara. Beixoansie curnansl [ u I pona. [Ipumep.

Cas3p Mexy aBToMatamu Muiu u Mypa.
Peaxmus apromaro Munu n Mypa. DKBHBaJICHTHOCTh aBTOMATOB, TeopemMa 00 00paTUMOCTH Moeneit
Muu 1 Mypa (6e3 1-Ba). AJIrOpuTM Ipeodpa3oBaHus apromara Mypa B SKBHBAJICHTHBIA aBTOMAT MUin
JIOKa3aTeIbCTBO IKBHUBAJIEHTHOCTH. AJITOPUTM npeoOpa3oBaHus aBToMara MWIM B 9KBUBAJICHTHBIN aBTO-
Mat Mypa, 1oka3arenseTBo skBUBanieHTHOCTU. [Ipumepst. Teopema Mypa 0 cyliecTBOBaHUM MUHUMAJIbHO-
ro (10 YNCITy COCTOSIHMIT) aBTOMaTa, SKBUBAJIICHTHOTO HCXOHOMY (0e3 1-Ba).

MI/IHI/IMI/ISaHI/IH IMMOJTHOCTBIO OMPCACIICHHBIX aBTOMATOB.
OKBUBAJIEHTHbBIE, K-9KBHUBAJICHTHBIC M PAa3JIMYMMbIE COCTOSIHHUS, KJIACChl SKBUBAIEHTHOCTH. AJITOPUTM MH-
HuMu3anuu Aydenkamma - XoHa (METOJ MOCAeA0BaTeAbHBIX pazouenuit). [Tpumep. AAroput™M MUHAMH3A-
LIUH, UCIOJIb3YIONIMHA Tabauily nap coctosuuii. [Ipumep. OCoOCHHOCTH MUHMMU3AIUH sl Mojesie Muy,
Mypa u C-aBTomara.

MI/IHI/IMI/I3aI_II/ISI YaCTUYHO OMPCACICHHBIX aBTOMATOB.
Joryctumasi BXOHAsI TIOCIIEIOBATENFHOCTh, aBTOMAT, PEANN3YIOMINN YaCTHYHO ONpEAETICHHBINA, KBa3HIK-
BHUBaJCHTHOCTh. COBMECTUMEBIE COCTOSIHHS, KJIACCHl COBMECTHMOCTH. TabiuIa map COCTOSIHUN U aJlTOPUTM
IIOWCKA TOMapHO COBMECTHMBIX COCTOSHHUHA. AJITOPHTM IIOJyYeHHs cemeicTBa Bcex C-MHOMXKECTB M3 CO-
BMECTHMBIX Hap (MaTpuma COBMECTUMOCTH). lIpaBmiibHas TPYNIIUPOBKA, YTBEPXKIEHHUS O IMPAaBHIBHOM
rpynnupoBke 1 C-MHOxecTBax (0e3 a-Ba). [locTpoeHne MUHMMAIILHOTO aBTOMAaTa, KBa3HMIKBUBAJIEHTHOTO
ucxoanomy. [Tpumep.

Onepanuu HajJ aBTOMaTaMHu.
Pas0unenne aBToMaTa (IEKOMIO3HIINS ): TIPEXOIAINAHN, TYIHKOBEIA, H30JIMPOBAHHBIN IT01aBTOMATHI, UCTIOJNb-
30BaHME MaTPHUIIBl COSANHEHHUH I AeKoMIo3uiui. CoelMHeHNEe aBTOMATOB (KOMITO3HIINS): TapauieIbHOe
COEIMHEHHE, [TOCTIeIOBATEIHHOE COCTNHEHUE, COSTMHEHNE C 00PAaTHON CBS3BIO.

Knaccudukanus aBTomaros.

1I. CTpYKTYPHBIN CUHTE3

OneMeHTHI U 0a3uc.
[Tepexon oT aGCTPAKTHOTO CHHTE3a K CTPYKTYPHOMY, LIEJIb CTPYKTYPHOI'O CHHTE3a. ABTOMATHBII 3JIEMEHT,
aneMeHTHBIN O6a3uc. [TomHOTa M 3P PeKTHBHOCTD Oa3mca. BUABI 371€MEHTOB: JIOTHYECKHAE DIIEMEHTHI («HEY,
«U», «AIA», KA HE», «WIH HE»), JIEMEHTHI MaMATH (DJIEMEHT 3aJCPKKU, TPUITEP CO CUCTHBIM BXOJIOM,
TPUITEP ¢ pa3Ae]bHBIMU BXoAaMu). TaGIIUIBI IEpeXo10B IEMEHTOB NMaMATH. [1oHas cucTemMa repexonoB
1 BBIXOZOB aBTOMara. Teopema o0 CTpyKTypHOI mosHoTe (0e3 1-Ba).
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CxeMsl.
Cerp, 5OrHMYeckas cXeéMa WU CTIpPyKTypa JUCKpeTHoro asromara. [IpaBunbHas cxema. JIuHeiHO-
ynopsigoueHHas1, k-sapycHasi, KomOnHaIMoHHas cxeMbl. Cxema Tpurrepa ¢ pasJeiabHbBIMU BXOJaMH B Oaszuce
WM He».

Kanonnueckuii METO1 CTPYKTYPHOI'O CHHTE3A.
Pacuet uncna BXOJHBIX U BBIXOAHBIX KaHAJIOB CTPYKTYPHOI'O aBTOMAara 1o MOUIHOCTU BXOAHOI'O U BbIXO-
HBIX andaBuToB abcTpakTHOro C-aBTOMaTa. Pacuer umcia 3JeMEHTOB MamsTH. TpH 9acTH CTPYKTYPHOMI
cxembl C-aBromara. KaHoHnueckas cuctema. @yHKIMN 00paTHOHN CBSI3M M (PYHKINHU BO30Y)KICHUS TAMSITH.
Oranbl KAHOHUYECKOTO METOA CTPYKTYPHOTO CUHTE3A.

CDyHKI_II/IH BXOOO0B 3JICMCHTA IIaMATH.
Tabnuna GyHKIMM BXOIOB aOCTPAaKTHOIO dJieMeHTa namstd. KoJupoBaHHE CHI'HAIOB JIEMEHTA MaMsITH.
Tabnuna GpyHKIMH BXOJOB CTPYKTYPHOTO 3j1eMeHTa namsrtu. [Ipumep.

[IpuMep KaHOHUYECKOTO METOA CTPYKTYPHOT'O CHHTE3A.
Bei6op 6asuca. KogupoBanne CHrHAIOB 3J€MEHTA MAMSTH, BXOIHBIX, BBIXOJHBIX CHTHAJIOB U COCTOSHUI
abctpakTHOro C-aBTOMAara; OCTPOCHNE CTPYKTYPHBIX TAOIHI IEPEXOI0B U BBIXOJOB, CTPYKTYpHAs CXeMa
C-aBromaTa. [locTpoeHne KaHOHHYECKOW CHCTEMBI: MOCTpOeHHE (PYHKIMA BHIXOHOB Uit curHaioB [ u II
poza Mo CTPYKTYypHOW TaOIMIe BBIXOJOB; IIOCTPOEHHE (YHKLUHUH BO30OYXKIECHHS MaMSATH IO CTPYKTYPHOM
TaOJIUIIC TIEPEXOI0B U TAOJHIIe (PYHKIIMH BXOJOB 3JCMEHTAa NaMsTh. MUHUMHU3AIUs KAHOHUYICCKON CUCTe-
MbI. [locTpoeHHe J10ru4ecKon CXeMbl aBTOMATa.

Br160p 351eMEeHTOB maMsTH.
Cunre3 aBToMaTa Ha 3amepkkax. CHHTE3 aBTOMara Ha TPUITEpax cO CUYETHBIM BXojaoM. CHHTE3 aBTOMaTa
Ha TPUITEPax ¢ pa3AeibHbIMU BXxogamu. CHHTE3 aBTOMATa Ha Pa3IMYHBIX JIEMEHTaxX maMath. IIpuMepsr.

I'paduueckas uHTEpIpeTaLIisd KAHOHUYECKOTO METO/1A.
CuHTe3 Ha 3aiep>KKax, Ha TPUITepax CO CUETHBIM BXOJOM, Ha TPUITEpax ¢ pasfelabHbIMH Bxojgamu. Ilpu-
MEpBL.

I1I. KoaupoBaHue cocTosHUN aBTOMaTa

I'onku B aBTOMATE.
Cocrs3anus, MX NpUUUHEL JlomycTUMbIe cocTsi3aHns M TOHKH. CrocoObl JIMKBHJAIWN TOHOK: TaKTHPYIO-
LUK UMITYJIBC, IBOMHAS MaMATh, CIIEHAIbHBIE METObI KOXUPOBAHHS COCTOSIHUN.

[IpoTHBOrOHOYHOE KOAMPOBAHUE COCTOSHHUIA.
Pa3BsizannbIe mapel KogoB, TeopeMa 0 HEOOXOIMMBIX M JI0OCTATOYHBIX YCJIOBHUSX OTCYTCTBHSI F'OHOK (0€3 -
Ba). AJITOpUTM pa3Bs3biBaHus map nepexonos. [Ipumep. CocenHee KOIMPOBaHNWE COCTOSHUM, TPEOOBAHHS K
rpady aBromara. [Ipumep.

KonnpoBanue coCTOSSHUM U CIIOKHOCTD JIOTUYECKOU CXEMBI.
ANTOpUTM ONTUMAIBHOTO KOAWPOBAHUS COCTOSIHUN IPU CHHTE3€ aBTOMAaTa Ha 3ajiepykkax. MuUHUMH3aLusI
(yHKuMii BbIX0/10B. [IprMep. DBpUCTHYECKHI alITOPUTM KOAMPOBAHUS COCTOSIHUN, YMEHBIIAONIHH CIIOK-
HOCTb Jiorudeckoi cxembl. O1ieHKa KauecTBa KoaupoBaHus. [Ipumep.

IV. Cunres MHUKPOIIPOrpaMMHBIX aBTOMATOB

CrTpyKTypa IUCKPETHOIO yCTPOMCTBA.
OneparnrionHoe ycrpoiictBo (OY) u yerpotictBo ynpasnenus (YVY). Cesa3zp OY u VY (Moaens JUCKPETHO-
ro ycrpoiictea B.M. I'mymkoBa). Jlornueckue ycioBHs, MHKpPOOIEpAlMH, MHUKPOKOMaH/Ibl. MHKponpo-
rpamMMa, MEUKpOIPOTPAaMMHBIH aBTOMAT. DTalbl CHHTE3a MUKPOIPOIPaMMHOI'O aBTOMATa.

Cunre3 Mukponporpammuoro asromata Munu no I'CA.
Hoctpoenne ormedenHoi 'CA MHKpomporpamMmbl OpH CHHTE3€ MHUKPOIPOrPAMMHOTO aBTomMara MuuH.
[Tyt mepexoma. AsroputMm moctpoeHHs rpada MuKpornporpamMmHoro aBromata Mwumwm. [Ipmmep. 3amyc-
KarolUi CUTHA.

CuHre3 Mukponporpammuoro asromata Mypa o I'CA.
Hocrpoenne ormedeHHo# ['CA MHUKpOIporpaMMBbl IPH CHHTE3€ MUKPOIIPOrPaMMHOTO aBToMaTta Mypa.
AnropuTtM moctpoeHus rpada MEKporporpaMMHoro apromata Munm. [Ipumep. Kputepru Beibopa Mmomern
Munu unun Mypa npH ocTpoeHHH MUKPOIIPOIPaMMHOTO aBTOMATa.

Crnucku nepexo10B MUKpPOIIPOrpaMMHOI'O aBTOMATA.
[psimoit 1 0OpaTHBII CITUCKU MEePEexX0I0B s Mozeneir Munu u Mypa. [Ipumepsr.
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[TocTpoeHue TOruuecKor CXeMbl MUKPOIIPOIPAMMHOIO aBTOMATA.
[psimoit m 0OpaTHBIN CTPYKTYpHBIE CIHCKH MHUKpOIporpaMMHoro aBromata. I[Tpumep. Iloctpoenne noru-
YECKOH CXEMBI M0 CTPYKTYpPHOMY clucKy. Hemocratku KaHOHMYECKOW cucTeMbl ypaBHeHUM. MHTepnpeTa-
LIUOHHBINA METOJI.

HuTepnpeTainOHHBIA METOJT CTPYKTYPHOI'O CUHTE3A.
Kpurepuit MmuHMMansHOCTH cxeMbl. OOBbEIMHEHHOE IOCTPOCHHE KOMIIOHEHT (DYHKLMH BO30YXICHUS U
(byHKIMH BBIXO0B, IpuMep. PazaenbHbIil CHHTE3 Ul NEpeX00B B KaKA0E COCTOSTHHE, TpuMep. Jlexommo-
3UIMS KOHBIOHKINI (TEPMOB), YTBEPK/ICHHE O IEIeCO00pa3HOCTH AEKOMIIO3UINH, TpuMep. [loomnpenerne-
HUe QYyHKIWIA BO30YKICHUS, IpUMEP.

Y CTpolCTBO yIIpaBiI€HUs ¢ IPOrpaMMHUPYEMOM JIOTUKOM.
YCTpoicTBO ynpaBleHus ¢ AKECTKOM JOTMKOM, yCTPONUCTBO YIPABICHUS € IPOrPaMMHUPYEMOM JTOTHKOM.
CTpyKTypa yIpaBJIsIOLIEro CJIOBa: OIepallMOHHas 4acTh, afpecHas 4acTh. [IpuHy tuTenbHast aapecarms.
CpaBHEHHE JIByX THIIOB yCTPOWCTB yNPaBICHHUS.

V. OKCIIEPUMEHTBI C aBTOMAaTaMu

Knaccudukarus sxcrepuMeHTOB.
3amada aHamM3a aBTOMAara. DKCIEPHUMEHT. be3yclioBHBIE U YCIIOBHEIE, IPOCTHIE W KPaTHBIE, THArHOCTHYC-
CKHUE€ N YCTAaHOBOYHBIC SKCIICPUMEHTHI.

[TpocToii 6e3yCIOBHBINA JUATHOCTUYECKUM SKCTIEPHUMEHT.
IIpocTeie U KpaTHBIE 0-MHOXeCTBa, A-Tpymma, {-MpeeMHUK A-Tpynmbl. MeTos iepeBa IpeeMHHUKOB: pa-
BUJIa TTOCTPOCHUA ACPCBA IMPEEMHUKOB, MpaBujia 3aBEPIICHUA, TUATHOCTUYCCKOC ACPCBO, JUATHOCTUYCCKAA
IOCJICEA0BATCIIBHOCTD. HpI/IMepLI.

Yactb 2: ABTOMATBI, TPAMMATHUKHU, AJITOPUTMBbI
VI. SI3BIKH ¥ TPAMMAaTHKU

OcHoBHBbIE OIIpeAEIeHUs.
TpaHCIATOPBI: WHTEPIPETATOP W KOMIIUIATOP, HEOOXOAMMOCTh (popManbHBIX s3bIKOB. BykBa, andasur,
ci1oB0. MHOeCTBO Beex citoB. Omneparii HaJl CIIOBaMH.

I'pammartuka.
OmnpeneneHue rpaMMaTUKy (TEpMHUHANBI, HETEPMUHAJIBI, TPOIYKIIMK MM MpaBuia BbiBoga). Hemocpeact-
BEHHBII BBIBOJI, BBIBOJ. SI3bIK, MOPOXKIAEMbId rpaMMAaTUKONH. DKBUBAJIECHTHbIE IpaMMaTuku. HopmanbsHas
¢dopma bakyca-Haypa. [Tpumepsr.

Hepapxusa Xomckoro.
I'pammaruka obmiero Buaa, npuMepsl. KOHTEKCTHO-3aBUCHMasl TpaMMaTHKa, TeopemMa o mporykmuax K3I0
(0e3 n-Ba), npumepbl. KoHTeKCTHO-CBOOOIHAs rpaMMaTHKa, IPUMEpbl. ABTOMaTHas rpaMMaTHKa, IpUMe-
pBL.

HOCTpOGHI/Ie BbIBO/JA.
CHHTaKCHYECKOE JIePEBO (JepeBO BRIBOJA): ONpEIeIeHNe, TIPpaBuiia OCTpOoeHUs, mpuMep. CHHTaKCHYECKUIH
pas3bop: ompeznenenue, npumep. JIeBblii 1 paBblil BEIBOABL, TpuMep. OTHO3HAYHOCTh U HEOJAHO3HAYHOCTb.

[Hoctpoenne KC- u A-rpammaTHK.
3agaya MOCTpOeHUs NMopokaatomied rpaMmaruki. CTpyKTypa CIIOB M NpOCTEHIINe NpaBuiia BBIBOJA, pe-
Kypeus. Onmcanue criickoB 0e3 pasmenuTeneil u ¢ pazgenutensmu. OOmue mpaBuia pemieHus 3agad Ha
MIOCTPOEHHE MOPOXKIAONINX T'paMMaTuK, mpumep. OCHOBHBIE KOHCTPYKIMH SI3BIKOB MPOTPaMMHUPOBAHUSL:
rpaMMaTHKH, OTIMCBHIBAIOIINE IIeJIbIe Yncia 0e3 3HaKa W WACHTH(UKATOPHI, TPaMMaTHKH JUI apudmMeTHde-
CKUX BBIPQ)XEHWH, TPAaMMAaTHKHU JUI ONHCAaHHS TIEPEMEHHBIX, TPAMMATHKH, OIMICHIBAIOIINE YCIOBHBIC OIIe-
patopsl U omeparopsl nukia. Pasmumumst mexny KC- m A-rpammarukamu: mpasuina noctpoeHus KC-
rpammaTuky, KC-rpamMmaTnka AeHCTBUTEIBHOTO YHCNA; IIpaBHIa MOCTPOEHHS A-rpaMMaTHKd, A-
rpaMMaTHKa JAeHCTBUTEIBHOIO YUCTIA.

[IpencraBnenne A-rpaMMaTHKH B BUJE rpada COCTOSHUIA.
I'pad cocrostamit (mm rpad nepexonoB) A-rpaMMaTUKA. 3aKITIOYUTEIbHAS BEPIIHHA, MOIU(MUIIIPOBAHHASL
A-rpammarnka. HenmerepMuHHMpOBaHHAs, [CTEPMHHHPOBAHHAas M BIIOJHE JICTEPMHUHHpOBaHHAas A-
IpaMMaTHKH, YTBEP)KACHHE O HEleTepMHHHPOBaHHOW A-rpammaruke (6e3 a-a). I'pad nerepMuHHpOBaH-
HOH, MOIU(UINPOBAHHON A-rpaMMAaTHKH JIeHCTBUTENBHOTO Yucia. «OMmnO0YHbIe» HETePMHUHAIBL.

[Ipeobpazoanue KC-rpammaruk.
HenpousBozsinie cCMMBOIIBL: OIpeleieHue, paBuiia OOHapyKeHus], mpuMep. HenocTmknmble CHMBOJIBL:
oTpeJieTIeHne, TpaBruila OOHapysKeHus, npuMep. becrone3Hple CHMBOIIBI, IPUBEICHHAS IPaMMaTHKa, MPH-
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Mmep. VckmroueHWe JIeBOPEKYpPCHUBHBIX IIPaBWI: YTBEPXKICHHE O JIEBOPEKYPCHBHBIX mpaBmiax KC-
rpaMMaTHKH, puMep. LlermHblie npaBuna. AHHYIUPYIOLIHE [IPaBHia, HEYKOpaunBaroIas rpaMMaTHKa.
PaszpemmmocTs.
Paspeninmble S3bIKH, aJIrOPUTM rpaMMaTHYECKOTO pa3dopa, 3a/1ada pacro3HaBaHMs (WM 3a/1a4a pa3peli-
Moctn). Teopema o pazpemmumocTn (6e3 1-Ba).
VII. Pacno3naBarenu

ABTOMATEI KaK pacrio3HaBaTeCIIn.
OO0mwmit Bup pacmo3HaBartens (aBToMaTa). BxonHas neHTa, KOHIIEBBIE MapKePhl. YKa3zaTelb (HIH yCTPOHCT-
BO YTEHH), OAHOCTOPOHHUI pacro3HaBaTeNb, peodpazoBaTens. BHen A naMaTh, QyHKIMSA 10CTyNa K
naMATH, GYHKIHA TpeoOpa3oBaHus MaMsTH, IPUMEPBI. Y TIPABIIAIONIEE YCTPOHCTBO: MHOKECTBO COCTOSI-
HUH 1 oToOpakeHue O. TakT paboThl pacro3HaBaTed. Konpurypauus, HadanpHas U 3aKII0YUTEIbHAS
KOHOUrypauuu. HenerepMuHUpOBaHHBIN U AeTEPMUHUPOBAHHbINA pacrozHaBaTenu. CloBo, 1oIycKaeMoe
pacrio3HaBareneM. SI3bIK, onpeaensieMblil pacrio3HaBartesieM. YeTbIpe yTBEPKICHHUS O COOTBETCTBUH MEXKIY
KJIaCCaMH pacro3HaBaTeNICH U KilaccaMy rpaMMaTUK B Hepapxuu XoMcKoro (0e3 1-Ba).

KoHneunble aBTOMaThl U A-TpaMMaTHKH.
KoneuHsIit aBTOMAT: BUJ pacrio3HaBaTeNsl, MaTeMaTHYeCKasi MOJIe)Ib, TaOMM4IHOE TpecTaBieHue. Tadamnd-
HOE TPEJICTaBICHNEe A-TpaMMAaTHKH. DKBHBAJICHTHOCTH KOHEYHOTO aBTOMAaTa M A-rpaMmaTuku. Ta0mmd-
HOE TIpeICTaBIeHne A-TrpaMMaTHKH JEHCTBUTENBHOTO Yncia. HeleTepMUHNPOBaHHBIN U 1€TEPMUHHPO-
BaHHBIH KOHEYHbIC aBTOMAThl. COOTBETCTBHE MEX Ty KOHEUHBIM aBTOMAaTOM, A-TpaMMaTHKON U MOCIIE/10-
BaTCJIbHBIM aBTOMATOM, MPCACTABJICHHBIM MOJCIIbIO Mypa

Marasunnsle aBToMatsl 1 KC-rpammatuku.
ABTtomar ¢ Mara3uHHOM namsTeio (MII-aBTOMAT): BUA pacmo3HaBaTels1, MaTeMaTnieckas MoJienb. Kongu-
rypamust MII-aBromaTa. BiHapHOE OTHOIIEHUE IIepexo/a, £&-TaKT, HA4YalbHas U 3aKJII0YNTEIbHas KOHUTY-
pammu, 351K, onyckaemblit MII-asromarom. [Tpumeprr. MIT-aBromaTsl 1 KC-rpammaruku. Henerepmu-
HUPOBAHHBIE U JE€TEpMUHUpPOBaHHbIe MII-aBTOMATEI.

VIII. Mamuna Teropunra

Konuenmus Trropunra.
MammuHa TrropuHra B TeOpHH (OPMaNIBHBIX SI3BIKOB U B TEOPUH aITOPUTMOB. AJITOPUTM, ITpoOIeMa anro-
pUTMHYECKOH pazpemMMOoCTH. ITocTpoenne MamyHel ThIOpUHTa: KOHEYHOE MHOYKECTBO BHYTPEHHHX CO-
CTOSTHHH, OECKOHEUHOCTD «JICHTBD), IIPaBHUiIa paOdOThl yCTPOWCTBA, CPABHEHHE C OOIIUM OIpEAeIeHUEM
npeoOpazoatenst. @yHkunoHanbHas cxema Mamnnbl Triopunra. [Ipumep.

Pacmmpennas 1BondHasi popma 3arucH.
YHapHas cucTeMa CUHCIIeHHUs, TpuMep. JIBOMYHas cCUCTeMa CUHUCIICHHs, ee HenocTaTku. [Iporenypa co-
KpalleHusl, IpoLeLypa PacIIUPEHNUs, pACIINPEHHAs IBONYHAas (hopMa 3alKCcH, IPUMEPBI.

OcHoOBHasi TUIIOTE3a TEOPUHN AITOPUTMOB.
Te3uc Uepua-TrroprHTra ¥ OCHOBHAS THITOTE3a TEOPHUH aIropuTMoB. [IpobiiemMbl 1oKazaTeabCcTBa THITOTESHI,
ec 3HaueHME.

YHuBepcanbHas MamvHa ThlopUHra.
VYHuBepcanpHast MamyHa ThIOpHHTa KaK YHUBepCalbHBINH nMuTarop. Cucrema Hymepanuy MamuH Thio-
pUHra: MpaBuiia JBOMYHOIO KOJUPOBaHUS KOMaH]] MalllMHbl ThIOPHUHTA, IPUMEpP, HOMEP MaIIUHbI ThIOpUH-
ra. OnpezaeneHne yHUBEpCaIbHOW MalIuHbl ThIOPUHTa Uepe3 aITOPUTM HAXOXKACHUS YUCia p AT 3a/1aH-
HBIX YUCEIl 11 ¥ M.

AJTOPUTMUYECKU HEPa3pEIINMbIE TPOOIEMBI.
BripakeHne mpo06eMbl anTOpUTMUYECKON pa3pemuMocTH (TpodsieMsl [ miibbepTa) uepes moHsITHE Malllv-
Hbl Trropunra. [Ipo6iiema ocTaHOBKH. Jl0Ka3aTEIbCTBO HEPA3PEIIUMOCTH POOIeMbl 0cTaHOBKH. Hepas-
pemumMocTh npoodiemsl I'unbbeprta, cneactus. OToOpaskeHHE MPOU3BOIBHBIX YHCIOBBIX JaHHBIX B Malll-
He ThropuHra.

IX.  Ceru lletpu

CoObITHS U YCIOBHUSL.
C06I)ITI/Ie, I[eﬁCTBHe, mnmpouecc. HeﬂOCTaTKI/I IIOCJICA0OBATCIbHBIX MOHGHeﬁ. 3amena BPEMCHHBIX cBs3eH npu-
YHMHHO-CJICACTBCHHBIMHU. yCJ’IOBI/IH, €MKOCTDb YCJIOBUS, MPCAYCIOBUA U ITOCTYCIIOBUA coobITus. CeTh HeTpI/I
KaK CTPYKTypa JUCKPETHOH cucTeMbl. MHOXKECTBO MepeXoa0B (COOBITHI) 1 MHOKECTBO MeCT (YCIIOBHIN),
rpadudeckoe mpeacraBieHne cereit [letpu, BXoIHBIC U BRIXOIHBIC MecTa, pa3MeTka. Paborta cetu I[letpw,
Cpa6aTbIBaHI/Ie nepexoaa. HezaBucumoe Cpa6aTbIBaHI/Ie nepexoa0s, KOH(bJ'II/IKT, HEACTCPMUHUPOBAHHOCTD
cerelt [letpu, mapannensHble npoueccsl. [Ipumepsl.

®opmanbHOE onpeneneHue cetu llerpu.
CGTB, OTHOIICHUE MHIIUJACHTHOCTH, MHOXKCCTBA BXOJHBIX W BBIXO/JHBIX 3JICMCHTOB. Cetb HCTpI/I, KpPaTHOCTb
AYT, Ha4YaJIbHag pa3METKa CCTU. OpI[HHapHaH CCTh.
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dynkuuoHupoBanue cetu llerpu.
Pa3merka cery, GyHKIMS MHIMASHTHOCTH, YCIIOBHE cpadaThIBaHMS IEPEX0Aa, IPABUIIO MOPOXKIAECHHUS HO-
BOW pa3METKH, OTHOIICHHE HETIOCPEACTBEHHOTO ClIeI0BaHMs, IpUMep. JlOCTIKUMOCTh pa3MeTKH, 1OCie/0-
BaTEIbHOCTh CPAOATHIBAHNUIH, MHOXKECTBO JOCTHKHMBIX Pa3METOK, MHOXKECTBO IOCIIEAOBATEILHOCTEH cpa-
OarbiBaHUi (WM CBOOOTHBIN S3BIK ceTh). ['pad pa3MeTok, TynmuKoBas pa3MeTKa, IOCTPOCHHE CBOOOIHOTO
A3bIKa CETH TI0 rpady pa3METOK, IIPHMeEp.

CsoiictBa cereii [lerpu.
OrpaHuueHHOE MeCTO, OrpaHHYeHHas ceThb. bezomacHoe mecto, Oe3omacHas ceTh. KoHcepBaTHBHAS CETh.
[ToTeHIMaNbHO >KUBOHM TEpEXo/, )KUBOW NepexoJ, KUBasi ceTb. MepTBBIH Mepexoi, MOTEHIUAIbHO MepT-
BBIH Mepexo/1, -TYNHUKOBas pa3MeTKa, TYIIHMKOBas pa3MeTKa, IPUMEPBL. Y CTOWYMBBIN Nepexo/l, yCTOWYNBas
ceTb. MaccoBble anropuTMHueckue mpobmemsl mus ceret I[letpm (6e3 np-Ba). R-BKiodeHHWE U R-
9KBUBAJICHTHOCTb.

S3biku cereit [erpm.
CBoOoHbIi 531K ceTn [leTpy Kak s3bIK B andasute nepexonoB. [Tomeuennas cets [lerpu, momeyaromas
(bYHKIMS, £-TIepEeX0bl, TOMEYalonias ocie10BaTeIbHOCTh, NPE(UKCHBIN S3bIK IOMEUYEHHOI ceTn. Tepmu-
HaJIbHas! T10CIIeI0BATEIBHOCTh, CBOOOIHBIN TEPMUHAIBHBIH S3bIK CETH, TEPMUHAIBHBIH S3bIK TOMEUYEHHON
ceTu. AGCTPaKTHBIE CHCTEMBI M KIIACCHI TIOPOXKIAEMBIX UMH SI3BIKOB, MOIITHOCTH KJIaCCOB a0CTPAKTHBIX CHC-
TeM. B3auMocBs3b paziIMyHbIX KilaccoB s3bIKOB ceTell [letpu. Teopema, cBsizpiBatomas cetu Ilerpu u pac-
ro3HaBarenu (0e3 1-Ba).

Cetu [letpu u nmporpaMMHUpOBAHUE.
Omneparopsl 1 ynpasisitoline npuMuTuBbL. [locnenoBarenbHas CTpyKTypa yIpaBIeHHs: aBTOMaTHasi CETh
[etrpu, nmpumep, unruduropHas cers [lerpu. IlocnenoBaTtensHO-apauieNibHast CTPYKTYpa YIPaBICHHUS:
napaJuleNIbHble BETBH, CETMEHT, KPUTHYECKUI MHTEpBa, MEXaHH3M ceMadopoB, B3aUMHas OJIOKMPOBKA,
TIPUMEPBHI.

X. KnetouyHble aBTOMATEI

3ajanue KIeTOYHOrO aBToMaTa.
«CTHIM30BaHHBIA MUY KIETOYHOTO aBTOMATa: KIIETKA, JJOKATBHOCTh ¥ OIMHAKOBOCTH 3aKOHOB. 3aJjaHre
KIJICTOYHOTO aBTOMATa, 3aKOH «PaCTeKaHUs YePHUIHHOTO IaTHAY. CoOBITHA. MamnHa KICTOYHBIX aBTOMa-
TOB. OT/INYHE KIETOYHBIX aBTOMATOB OT APYTHX aOCTPAaKTHBIX CHCTEM.

Hrpa «Ku3nb».
IIpaBuna urpsl. HauaneHble ycnoBusl.

HpaBI/IJ'Ia KJICTOYHOI'O aBTOMATA.
[IpaBuia KJI€TOYHOTO aBTOMaTa KaK (PyHKIMS KOHEYHOTO MHOXecTBa. TabIiMuHOe 3aaHne TIPaBII TN
BbIsSIBJICHUE (DYHKIIMOHAJIBHOW 3aBUCUMOCTH, IPUMEpBI. JINHEHHOCTh KJIETOYHOTO aBToMaTa. JlerepMuHu-
POBaHHBIE ¥ BEPOSITHOCTHBIC TIpaBuiia. J[BiKeHne HHPOPMAIIMU U CKOPOCTh CBETa B KIIETOYHOM aBTOMATe.
IIpaBusno bankca, pacipocTpaHeHHe «CUTHAIa» MO «IIPOBOAY». [IpHiioskeHHs KIETOYHBIX aBTOMATOB.

XI. BrrurcnurenbHas CJI0KHOCTb AJITOPUTMOB

BpemeHHas CHOKHOCTH aIrOPUTMOB.
MaccoBas 1 HHAMBUAYaJIbHAS 3a1auu. Pa3mep (BXonHas AaMHa) 331241, BpeMEHHas! CJI0)KHOCTD JITOPUT-
Ma. [TonnHOMMANBHBIN aIropuT™M. DKCIIOHEHIMAIBHBIHN anropuT™. Jlerkue, TpyHbIe M Hepa3peluMble 3a-
JTAYH.

Kiaccsr P u NP.
Knacc P. 3anaga pacrio3HaBaHHs CBOWMCTB, €€ CBS3b C 3ajjauell pa3peuuMocTy, kinacc NP, HeleTepMHUHUPO-
BaHHBIN MOJIWHOMHUAIBHBIN AJITOPUTM. [TonuHOMUanbLHBIE CBOAUMMOCTD U 3KBUBAJICHTHOCTH A3BIKOB U 3aJ1a4,
teopema Kyka (0e3 a-Ba), 3ajaua «BeinmonHumocTb», NP-nonHble 3a1aun. ['nnoresa P # NP, ee 3Ha4eHHeE.

NP-nonHbIE 3a/1a4H.
JoxkazarenpcTBO NP-TIOTHOTHI «3a1a4du pazpemmmMoctd B (0,1)-grcnax cucTeMbl INHEHHBIX YpaBHEHUI,
«3afaudu o kiuke». Ilpumepsl NP-noaHBIX 3a4a4.

Knaccudukanus B kiacce NP.
JlomonHeHNe 3a1a4K paclo3HABAHUS CBOMCTB, TEOPEMA O 3aMKHYTOCTHU Kj1acca P OTHOCUTENBHO ONepanuu
noronHeHus (0e3 1-Ba), kiace co-NP. NP-tpynHsle 3amaud, npumep. [IceBnononmHoMuanbHbIE anropuT-
MBI, CIUTbHO NP-mtonHbIe 3a1aun. Kitaccudukanys anroputMoB | 3aad.
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XII. DBOJIOIMOHHBIE AJITOPUTMEI

TepMunoIOrus.
OBpuCTHKA. DBOJIIOLUOHHBIE AITOPUTMBL: Kiaccu(uKkanust, GyHKLHS IPUTOIHOCTH, TOIMYJIALHS, OCHOBHbIE
OTIePaTOPHI.

OCHOBHBIE OIIEPaTOPHI IBOIOIUOHHBIX AITOPUTMOB.
Cenexmus: pyJeTogHast CeleKIus, dIuTa. PekoMmOnHaIws (CKpeBaHue, KPOCCOBED): OHOTOUCHHAS, OJI-
HOpOJHasI, HeTpephiBHAsA. MyTanus. Kputepuit octaHOBKH. [ MOPUAHBIC alTOPUTMEI

[Ipumepsbl anropuTMOB.
OBOIONIMOHHAS CTpaTerus. I 'eHeTHdecKuil alropuTM.

XIII. KpuorocucTeMbl ¢ OTKPBLITBIM KIIOYOM

KpI/IHTOCI/ICTeMI)I, OCHOBAHHBIC HAa I'paMMaTUKax.
Kpunrocucrema ¢ OTKpBITBIM KIIFOYOM, UCIIOJIB3YIOMIAs TPAMMATHKH U KOHEYHBIE aBTOMAThI: TOCTPOCHHE
KJIroua 3amnpoBaHusl, 3alnpoBaHie C TOMOIIBIO PACKPAIIMBAHUS, KPUIITOAHAIN3 U JIETaJIbHOE pac-
muppoBaHue, OJJHO3HAYHOCTH pactmpposanust. Mophusm, mopduaeckuii 00pa3, mpumep, NOIHAs BEPCUS
KPHIITOCHCTEMBI.

KpunrocucreMbl, 0CHOBaHHBIE HA KOMITO3UIIMH MOP(HU3MOB.
KoneuHas nojcraHoBka, npumep, 0OpaTHO AeTepPMUHUPOBaHHAs YeTBepka, npumMep. Kinaccuueckas (GpyHk-
LIMOHAJIbHAS ) KPUIITOCHCTEMA, UCTIOJIB3YIOIIAsi 00paTHO IeTEPMUHUPOBAHHYIO YETBEPKY, mpumep. Kpurro-
CHCTEMa C OTKPBITHIM KJIFOUOM, UCTIOJB3YIONIasi 00paTHO JCTEPMUHUPOBAHHYIO YETBEPKY: IOCTPOCHHE
KJIoua 3an(poBaHusl, KPUIITOAHAIN3 U JIETaJbHOE paciIindpoBaHue, 0THO3HAYHOCTh paciIn(poBaHus,
pumep.

KpI/IHTOCI/ICTeMBI, OCHOBAHHBIC Ha aBTOMATax C IaMsThIO.
Kpunrocucrema ¢ OTKPBITHIM KJIFOUOM, HUCIIOIB3YIONIAs aBTOMAT C NMaMSAThIO U €r0 HHBEPCHUIO.

XIV. HeiipoHHEIE CETH

Monuens Helipona Xe60a.
[IpaBuio Xe006a, ko3 duineHt oOyueHus, CTPYKTypHasi cxema HelipoHa Xe00a, HeOTHOPOTHBIN aalTHB-
HBII CyMMaTop, HeTMHEHHBINH nipeoOpa3oBarens. O0yueHne HelpoHa.

ApXUTEKTypa HEMPOHHBIX CETEH.
Crnouctslie Helipocetu. [TomnocBs3ubIe HelipoceTn. [Iporiecc oOyueHus ceTH.

Pewrenue 3ana4 mpu oMoy HEHPOHHBIX CETEH.
[TpoxoskieHne ceTH KaKk yMHOKEHHE MaTPHUILIBI CBS3€il Ha BEKTOP CHI'HAJIOB: BEIYMCIICHUE IPaJIMeHTa KBaJl-
paTH4HON (OPMBL, TOYKa MHHIMYMa MHOTOUYJICHA BTOPOTO IOPSIIKA, TOYKa YCIOBHOIO MHHHMYMa, 3aI10JI-
HEHUe Npo0elioB TaHHBIX (JIMHEitHast perpeccusi). CHCTEMBI aCCOLMATUBHON ITaMATH U PaBUIIO 00pa3oBa-
HHS aCCOLIMATUBHBIX cBsi3eil. [Ipobiema cxxatus HHPOpMAaLHH.
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