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CJIOXHOCTb TOYHOTO BEPOSITHOCTHOTO BHIBO/IA 681
AJITOPUTMBI KJIaCTEPU3ALIAN 682
14.5. TTpuOIVXeHHBIN BEPOSITHOCTHBIN BBIBOJ B 0aiieCOBCKUX CETSIX 683
MeTonpl HEOCPEACTBEHHO BEIOOPKU 684
BeposSTHOCTHBIN BBIBOI ITO METOAY MOACIMPOBAHUS eI MapKoBa 690
14.6. PactipocTpaHeHHe BEPOSITHOCTHBIX METOMIOB Ha MPEACTABICHNS B JIOTUKE
TEePBOTO MopsiIKa 694
14.7. Apyrue moaxoasl K (QOPMUPOBAHUIO PACCYKIECHUIN B YCIOBUSIX
HeonpeAeIeHHOCTH 699
MeTombl Ha OCHOBE TIpaBWII 71T POPMUPOBAHMS PACCYXKICHUI B YCIOBUSIX
HeomnpeaeIeHHOCTA 700
IMpencraBnenue He3HaHMs: Teopust demncrepa—Illedepa 703
IpencraBneHre HEOCBETOMJIIEHHOCTU: HEYeTKME MHOXECTBA U
HeuyeTKas JJOTHUKa 704
14.8. Pestome 706
Bubnuorpapudeckre u UICTOPUIECKUE 3aMETKHI 707
YrpaxHeHus 712
I'TABA 15. BEPOATHOCTHLIE PACCYXJIEHUWSA BO BPEMEHU 718
15.1. BpeMs u HeonpeaeJeHHOCTb 719
CocTosiHMS 11 HAOTIOACHUS 719
CralmoHapHbIe MPOLIECCHl 1 MAPKOBCKOE MPEATNONI0XEHNE 720
15.2. BeposITHOCTHBII BBIBOJ, BO BPEMEHHb/X MOAEIISIX 724
@unbTpalvs 1 npeacKa3aHue 725
CrnaxuBaHue 728
ITouck HanboJiee BEpOSATHOM MOCIeI0BaTEILHOCTH 731
15.3. CKpbIThIe MAPKOBCKHE MOIETU 734
YrpouieHHbIe MATPUYHBIE AJITOPUTMBL 734
15.4. ®unerpel Kanmmana 737
OOHOBJIEHME TayCCOBBIX pacpeaeaeHui 738
ITpocToit omHOMEpHBIIi TIpUMEP 739
OO01wmii ciyyait 743
O6nacTy MPUMEHEHUS KaIMaHOBCKO# (DUIbTpaliuy 744
15.5. JlunamMmuueckue 6aileCOBCKUE CETU 746
ITpouenypa cozmanust cereii DBN 747
TouHbIl BepOSITHOCTHBINM BbIBOJ B ceTsix DBN 752
IIpubnrKeHHBbI BepOSITHOCTHBIN BhIBOA B ceTsix DBN 754
15.6. Pacrio3HaBaHue peyn 758
3BYKH peun 760
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CnoBa

IMpennoxenus

Paszpabotka ycTpoiicTBa pacio3HaBaHUs peuyn
15.7. Pe3tome
Bubnuorpapudeckre u UCTOPUIECKUE 3aMETKHI
VYnpaxHeHust

T'JIABA 16. I[TIPUHATUE MMPOCTBIX PELLIEHUI

16.1. CoBMeCTHBIN yueT yoeKIeHHI 1 KeJTaHWI B YCITOBUSX HEOMPEeIeIEHHOCTH
16.2. OCHOBBI TEOPUM TTOJIE3HOCTH
OrpaHnueHusI, HajlaraeMble Ha pallMOHAJIbHBIE TIPEATIOUTEHUS
B Hauasie 6bu1a ITonesHoCTh
16.3. ®yHKLIMK [TOJIE3HOCTH
Ilone3Hocth neHer
[IkaJrbl MOE3HOCTH U OTIEHKA MTOJIE3HOCTH
16.4. MHoroaTpuOyTHbIE GYHKIMH ITOJIE3HOCTH
JloMuHMpoBaHue
CTpyKTypa IpearnoyTeHNH 1 MHOTOAaTpUOYTHAsI TIOJIE3HOCTD
16.5. CeTu MPUHSTHS pelleHUA
Crioco0bI TIpeACTaBICHUS 3a1a4l IPUHATHS PEIICHU C TIOMOIIBIO CETH
MIPUHSATHST PEIICHII
BbluncieHust ¢ MOMONIBIO CETEM MPUHSTUS PELLIEHUI
16.6. CroumocTb MHGOpMAIIUN
IIpocToii nmpumep
Oo61as popmyna
CBoiicTBa mokazaTeneit CTOMMOCTH MH(OopMaLn
Peanuzaiius areHTa, AeiiCTBYIOIIEro Ha OCHOBE cOopa MHbOpMaIuu
16.7. DKcniepTHBIE CUCTEMbI, OCHOBaHHbIE HA UCIIOJIb30BAHUN TEOPUU IIPUHATHUS
peuIeHu i
16.8. Pesiome
bubinorpapuyeckre U UCTOpUUYECKKE 3aMETKHU
VYnpaxHeHus

I'MABA 17. TIPUHATUE CIOXHbBIX PELUEHUN

17.1. 3amauu MoCcaen0BaTeIbHOTO TIPUHSTHS PEIICHUI
ITpumep
OnTuMaIbHOCTD B 3a1aYax MOCIeI0BaTeIbHOTO IPUHATHS PEIIeHUM
17.2. Utepauusi Mo 3HaUCHUSIM
ITone3Hoctu cocTosTHU
AJNTOPUTM UTEpaALIMU MO 3HAYEHUSIM
CXOIMMOCTh UTEPaLIMH 10 3HAYCHUSIM
17.3. Utepanus no cTpaTeTusiMm
17.4. MapKOBCKMe TPOLECCh TPUHSITHS PEIICHU B YaCTUYHO HAOJII0JaeMbIX
BapuaHTax cpeabl
17.5. AreHThI, AEWCTBYIOLIME HA OCHOBE TEOPUM PEILICHUI
17.6. IlpuHgTHE PELLIEHUI IIPU HATMYUU HECKOJIbLKIX AaT€HTOB: TEOPUS UTD
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17.7. IlpoexTpoBaHUE MEXaHMU3Ma

17.8. Pe3tome

Bubnuorpapudeckre u UCTOPUIECKUE 3aMETKHI
VhpaxHeHus

YACTb VI. OBYYEHUE

I'TABA 18. OBYYEHUE HA OCHOBE HABJIIOAEHU M

18.1. ®opmbl 00yUeHUST
18.2. UHOyKTUBHOE O0y4YeHNE
18.3. ®opMupoBaHUe IepeBbEeB PEIICHUIT Ha OCHOBE OOYUICHMS

JlepeBbs pellleHnii, paccMaTpuBaeMble KaK IMTPOM3BOINTEIbHBIC 3JIEMEHTHI

BbIpa3uTebHOCTD AepeBbEB pElIeHUI

MHIyKTUBHBIN BBIBOI NEPEBHEB PEIICHUIT HA OCHOBE IIPUMEPOB

Br16op mpoBepok aTpubyToOB

OlieHKa TPOM3BOIUTETLHOCTH 00YJAIOIIETo airOpuTMa

IlIymM u ype3mMepHO TIaTeIbHAs TTOArOHKa

PacimupeHue o61acTu MpuMeHEHUs AEPEeBbEB pelleHU i
18.4. O0yyeHue aHcamOs

18.5. TIpuHIMTIBI GYHKIMOHUPOBAHUSI AITOPUTMOB OOYUECHUSI: TEOPUSI

BBIYUCIIUTETLHOTO O0yIeHUSsI
OlieHKa KOJTMYEeCTBAa HEOOXOIUMBIX TIPUMEPOB
OO0yueHue CITUCKOB pelIeHU
O0cyXneHre ToJIyYeHHBIX pe3yJIbTaTOB
18.6. Pestome
Bbubnuorpapudeckre u UICTOPUIECKUE 3aMETKHI
VYhpaxHeHus

I'1ABA 19. [IPUMEHEHUE 3HAHUI B OBYYEHUU

19.1. Jlornyeckasi hopMyaMpoOBKa 3a1a4l OOyUeHU s
IIpuMephI U TUTTOTE3BI
ITouck Tekyiel HauIy4IIei TumoTe3bl
ITounck Ha OCHOBE OLIEHKM HAMMEHBIIIETO BKJIaaa
19.2. IIpuMeHeHue 3HaHUI B 00y4YeHU N
HexkoTtopsie TpocThie TpUMeEpPHI
HekoTophie o0111e cXeMbl
19.3. O0y4yeHMe Ha OCHOBE OOBSICHEHUS
M3BnedyeHune o0IIMX TTPaBUII U3 TIPUMEPOB
[NoBbimeHne 3pHeKTUBHOCTHU MTpaBuUiIa

19.4. OGyyeHue c UCITOIb30BaHMEM MH(MOPMAIIUU O PEJIEBAHTHOCTH

OnpezeieHrEe TPOCTPAHCTBA TUITOTE3

OO0yueHne 1 UCTI0JIb30BaHNe MH(MOPMAIIMU O PeJIEBAaHTHOCTHU

19.5. MUHOyKTUBHOE JJOTUYECKOE ITPOrpaMMUpPOBaHNE
IMpakTuyeckuii mpumep
Hucxonsiiue MeToabl MHIYKTUBHOTO OOy4YeHUSI
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MHnykTuBHOE 0O0yYeHKE C TTOMOIIBIO OOPaTHOM AeAYKIIMNA 934
CoBepliieHEe OTKPBITUH C TIOMOIIIBIO MHIYKTUBHOTO JIOTUYECKOTO
MMPOTpaMMHUPOBAHUSA 937

19.6. Pestome 939

bubauorpadunyeckre u ICTOPUIECKHE 3aMETKHU 940

VYnpaxuHenus 943

I'TABA 20. CTATUCTUYECKUE METO/bl OBYYEHUS 945

20.1. Cratuctuueckoe ooyyeHue 946

20.2. O0y4YeHUe C MOMOIIILIO MOJHBIX JAHHBIX 950
OO0yueHMe TapamMeTpam ¢ TTIOMOIIBI0 METOIa MAaKCUMAaJILHOTO TIPaBIOITOI00MS:
JMIMCKPETHBIE MOJEIN 950
HawuBHble OaitecoBcKre MO 953
OO0yueHKe napaMeTpaM ¢ MaKCMMaJIbHBIM MPaBIONOA00MEM: HEITPEPhIBHBIC
Mojeun 954
O0yyeHMe OalieCOBCKUM MapamMeTpaM 956
OrnpeneneHre myTeM OOyIeHMS CTPYKTYp 0aiieCOBCKUX ceTeit 959

20.3. O0y4yeHUe C MOMOIIIBIO CKPHITHIX IMIEPEeMEHHBIX: atroput™M EM 961
HexoHTponupyemast Kjactepusaiiusi: onpeesieHre B mpoliecce 00ydeHnst
CMEIIaHHBIX TayCCOBBIX pacIpeaeIeHU 962
O0yueHue 6alleCOBCKUX CETE CO CKPBITBHIMU MEPEMEHHBIMU 966
OO0yJyeHMEe CKPBITHIX MAaPKOBCKUX Moeei 969
Oo6was popma anropurma EM 970
OrmpeneneHure ¢ IOMOIIBIO 00yUYeHUsI CTPYKTYp 0alieCOBCKUX CeTel CO
CKPBITBIMU TTEPEMEHHBIMU 971

20.4. Ob0y4yeHHe Ha OCHOBE 3K3eMILIsIpa 972
Mogenu 6ivxaiiero cocena 973
SnepHbie Momenu 975

20.5. HeiipoHHEBIE ceTH 976
DJIeMEeHTBI B HEPOHHBIX CETIX 977
CTpyKTYpHI ceTeit 979
OnHocoitHbIe HEPOHHBIE CETU C TIPSIMBIM pacIIpOCTPaHEHUEM
(repcenTpoHbI) 980
MHorocioiiHble HEMPOHHbBIE CETU C MPSIMbIM PACIIPOCTPAHEHUEM 985
OrnpeneneHye B Ipolecce 00yIeHUs CTPYKTYP HEMPOHHBIX CeTei 990

20.6. SImepHble MAlLIMHbBI 991

20.7. TTpakTryecKuii MpuMep: paclio3HaBaHWE PyKOTMCHBIX IIUdp 995

20.8. Pe3tome 998

bubnuorpadurueckre u ucTopruueckre 3aMeTKU 1000

VYrpaxHeHus 1005

I'TABA 21. OBYYEHUE C IOJKPEIIJIEHUEM 1010

21.1. BeneHue 1010

21.2. IlaccuBHOE 00y4YeHUE C MOAKPETIeHUEM 1012
HenocpencrBeHHast OLieHKa MOJIE3HOCTH 1014
AnanTuBHOE TUHAMUYECKOE MPOrpaMMUPOBaHUE 1015
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OO0yJeHUe C yIeTOM BpeMEHHON pa3HULIBI
21.3. AKTUBHOE 00y4YeHUE C MOAKPETIEHUEM
HccnenoBanue cpenbl
OnpeneneHue GyHKUUN “NefiCTBUE—CTOUMOCTD” C MOMOILbIO OOyUEeHUS
21.4. O6o01IeHNe B O0YYEHUHN C TTOJKPEIICHUEM
ITpunoxeHust METOIOB 00YyYeHUS K BEAEHUIO UTP
ITIpuMeHeHue K yrpaBlieHUI0 poOoTaMu
21.5. Tlouck ctpaterun
21.6. Pestome
bubnnorpapuyeckre U UCTOpUUYECKHE 3aMETKHU
YnpaxHeHust

YACTb VII. OBLLIEHUE, BOCIPUATUE U OCYLLECTBJIEHWE AEVCTBUN

I'MABA 22. OBIIEHUE

22.1. O01eHue Kak AeicTBUE
OCHOBHBIC TTOHSITHUS SI3bIKA
CocTaBHBIE 3TaIlbl OOIIECHUS
22.2. ®opMabHas TpaMMaTHKa IS TOAMHOXEeCTBa aHTJIIMIACKOTO SI3bIKa
CroBapb s3bIKa &
I'paMmatuka s3bIKa &
22.3. CuHTaKCcUYeCKMIii aHaInu3 (CMHTaKCUYEeCKUit pa3oop)
D DeKTUBHBIN CHHTAKCUYECKUI aHAIN3
22.4. PaciimpeHHbIe TpaMMaTUKU
Cy06kareropusalus rjiarojia
IMopoxnaroniast MOIIb paCIIMPEHHBIX TPAMMAaTUK
22.5. CemaHTHUYeCKast MHTEPIIpETALIUS
CeMaHTHKa HEOOJIBIITON YaCTU aHTTMICKOTO SI3bIKa
BpeMs coObITHS 1 BpeMeHa I1aroJioB
BBeneHue KBaHTOPOB
[TparmMaTtrueckasi MHTEpIIpeTaIns
ITpumenenue rpammaTuk DCG miis mpon3BOACTBA SI3BIKOBBIX KOHCTPYKIIHIA
22.6. HeomHO3HAYHOCTh U yCTpaHEHWE HEOMHO3HAYHOCTH
YcrpaHeHUe HEOTHO3HAYHOCTH
22.7. IlonumaHue peun
PaspeliieHue cchuiok
CTpyKTypa CBSI3HOI peun
22.8. MHOYKTUBHBIN BBIBOI TPAMMATUKKU
22.9. Pestome
bubnnorpapuyeckre U UICTOPUUYECKHE 3aMETKHU
YrpaxHeHust

I'MABA 23. BEPOITHOCTHASl OBPABOTKA TIMHIBUCTUYECKOU UHO®OPMALIUU

23.1. BeposITHOCTHBIE SI3BIKOBBIE MOJIETA
BeposiTHOCTHBIE KOHTEKCTHO-CBOOOIHbBIE TPaMMaTUKU
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OrnpeneneHure ¢ MOMOILbIO 00y4eHUs BeposaTHOCTeH Juist rpammatiku PCFG
OrnpeneneHre ¢ MOMOILBIO 00YYeHUS CTPYKTYPBI TPABWII TS
rpammatuku PCFG

23.2. UHpopMauMOHHBII TOUCK
CpaBHUTENbHBIN aHAIU3 CUCTEM MH(POPMAIIMOHHOTO MOMCcKa
CoBepilieHCTBOBaHWE MH(GOPMALIMOHHOTO TTOMCKA
CrocoObl TIpeacTaBIeHUS PE3yIbTUPYIOIINX HA00POB
Coszpmanue cucteM MHGOPMALMOHHOTO TTOMCKa

23.3. U3BneueHue uHpopMauuu

23.4. MaluHHBIN TIepeBOI
CucreMBl MallIMHHOTO TIepeBoaa
CTaTUCTUYECKNIT MAIlIMHHBIN TIEPEBO/I
OrnpeneneHue ¢ MOMOIIBIO 00YUYeHUsI BEPOSITHOCTEH TSI MAIITMHHOTO
repeBoaa

23.5. Pe3tome

Bubnuorpapudeckre u UCTOPUIECKUE 3aMETKHI

VYrpaxHeHus

T'71ABA 24. BOCITIPUSITUE

24.1. BBeneHue
24.2. ®opMupoBaHe N300paXKeHNS
ITonyyeHue n3zobpaxeHus 6€3 TMH3 — KaMepa-o0cKypa
CucTteMbl IMH3
CBeT: poToMeTpust (popMUPOBAHUS U300PAKEHUS
LBetr — cniekTpodoTomMeTprst (HOPMUPOBAHUS U300paKEHUS
24.3. Onepaliuu, BbIMOJHSIEMbIE Ha TIEPBOM 3Tare 00padbOTKU U300paxKeHUs
OOHapykeHu1e KpaeB
CermeHTauus U300pakeHUs
24.4. N3BnedeHue TpexMepHOM nHGOpMaLun
JIBukeHue
BunHoKynsIpHBIE CTepeonaHHbIe
I'pagueHTH TEKCTYpPbI
3aTeHeHUe
KoHTyphl
24.5. PacriodHaBaH1e 00BbEKTOB
Pacmro3HaBanue ¢ yaeToM IpKOCTH
Pacmro3HaBaHMe ¢ yaeTOM XapaKTepUCTHK
O1ieHKa Mo3bl
24.6. Mcrionb3oBaHUE CUCTEMbI MAILIMHHOTO 3pEHYSI /IS MAHUITYIMPOBAHMS
U TIepeABIDKCHUS
24.7. Pe3tome
bubnnorpapuyeckre U UICTOpUUYECKHE 3aMETKHU
YrpaxHeHust

T'J1ABA 25. POBOTOTEXHUKA
25.1. Beenenue
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25.2. AntmapaTtHoe obecrnieyeHue poOoOTOB
JlaTynku
HcrnomHuTenbHBIE MEXaHU3MBbI
25.3. Bocripusitue, ocylilecTBiasgeMoe podoTamMu
Jlokanuzanus
CocTtaByieHrEe KapThl
Jpyrue TATTB BOCTIPUSTHS
25.4. TlmanupoBaHue NBVXKECHUI
IIpocTpaHCTBO KOHpUTYpaLUit
MeTombl 1€KOMIO3UIIUHA STYeeK
MeTtoabl ckelleTUpOBaHUS
25.5. IlnanupoBaHue IBUXKEHUIA B YCIIOBUSIX HEOTIPEIEIEHHOCTU
HanmexxHble MeTOIBI
25.6. Ocy1ecTBlIeHUE IBIXKEHUIA
JIlvHaMuKa 1 yrpaBieHUe
YrpasieHre Ha OCHOBE TTOJISI TOTEHILIMAIOB
PeakTuBHOE yripaBiieHUe
25.7. ApXUTEeKTYypbl pOOOTOTEXHUYECKOTO MPOrpaMMHOT0 obecIieueHust
O06o061aro1ast apXuTekTypa
TpexypoBHeBast apXUTEKTypa
PoboToTexHnuecKe I36IKI IPOrpaMMHUPOBAHUS
25.8. IpuknagHbie 0dacTU
25.9. Pe3tome
Bbubnuorpapudeckre u UCTOpUIECKUE 3aMETKHI
VYhpaxHeHust

YACTh VIII. 3AKIIIOYEHUE

T'JIABA 26. DUTIOCODCKUE OCHOBAHMUS

26.1. Ca6blif ICKYCCTBEHHBIN MHTEJIJIEKT: MOTYT JIM MAaIlIMHBI A€MCTBOBATh
WHTEJIIEKTYaJTbHO?
JloBoJ, UCXOSIIIMKA U3 HECTIOCOOHOCTU
Bo3spaxxeHnus, ocHOBaHHbIE Ha MPUHITUIIAX MaTeMaTUKHU
JoBom, ucxonsiuii u3 HepopMaIn3yeMoCTH
26.2. CUJTbHBIM UCKYCCTBEHHBIN MHTEJIEKT: MOTYT JIM MALIUHBI ITO-HACTOSIIIIEMY
MBICTTUTD?
IIpoGnema pa3zyma u Tena
DKCIepUMEHT “MO3T B KoJioe”
DKCIEePUMEHT ¢ TIPOTE30M MO3Ta
Kuraiickas komHaTa
26.3. DTdeckure U MOpajbHbIE MOCIEACTBUS Pa3pabOTKU NCKYCCTBEHHOTO
WHTEJJIeKTa
26.4. Pestome
Bubnuorpapudeckre u UICTOPUIECKUE 3aMETKHU
VYrpaxHeHus
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I'MABA 27. HACTOALEE U BYIYIIEE UCKYCCTBEHHOI'O MHTEJUIEKTA

27.1. KoMITOHEHTHI areHTa

27.2. ApXUTEKTYphl aTeHTOB

27.3. OueHKa MpaBUIbHOCTHA BHIOPAaHHOTO HAIlpaBICHMS
27.4. TlepcnieKTUBBI pa3BUTUSI UCKYCCTBEHHOTO MHTEJIEKTA

TTPUIIOKEHUE A. MATEMATUYECKUE OCHOBBI

A.1. AHaIu3 CJIOXXHOCTHU 1 cucTeMa 00o3HayeHuit O()
ACHUMIITOTUYECKUIT aHATN3
M3HavabHO CI0XHBIE U HeAeTepPMIUHUPOBAaHHBIC TTOJTMHOMMUAIBHEIC 3a0a9n
A.2. BekTopsl, MaTpulIBl U TUHEWHHas anredpa
A.3. PacrnipeiesieHUsI BEpOSITHOCTE M
Bubnuorpapudeckre u UCTOPUIECKUE 3aMETKHI

[MTPUTOXEHUE b. OBILIME CBEAEHMA O SI3bIKAX U ATTOPUTMAX,
WCIIOJIb3YEMbIX B KHUTE

b.1. OnpeneneHue sS3bIK0B ¢ ToMolibio popmbl bakyca—Haypa
Bb.2. Onmucanue aaropuTMOB € TIOMOIIBIO TICEBIOKOAA
b.3. OneparuBHasi moMolllb

JIUTEPATYPA

[TPENIMETHBIN YKA3ATE/b
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