peKoMeHAaunn ikeRecommendaj

mengatarn. ( 1nt
: cestitem

ral = 0;
Ltem:

POTPAMMVIPOBAHVE

L“l = ' PR U Y W -

JaHHasa KHUra nocegLeHa BonpocamMm NCKYCCTBEHHOIO
unHTtennekta (M), To ectb MeTogam 1 TEXHONOMNGM, MPU-
3BaHHbIM caenaTb MO 6onee yMHbIM 1 Nofie3HbIM. Pac-
CMOTPEHHbIE aNropuUTMbl B OCHOBHOM MNpeaHa3Ha4veHbl 4714 M C KYCCTB EH H O ro M HTE"" EKTA
BCTpaMBaHus B Apyroe nporpammMHoe obecrnedyeHne, 4To M
No3BOJISET CO34aBaTh NPoOrpamMmel, rMbKo NoacTpanBao- [ < %

NGO : " | wwmecs nop, Tpe6oBaHNS U NPUBbLIYKY NOML30BATENS. _ 7r=r i a ey
' ! ~ | 3necbonucan pag anroputmos MM — HENMPOHHbIE CeTw, egErCem =T CE B n PM” O)'(EH ng_
(S “ R reHeTn4yeCcKmne anropuTMbl, CUCTEMbI, OCHOBaHHbIE Ha Npa- . Uy ectom membe l’llp
bestI -1 | BUNax, HeyveTkas Jiornka, aropuTtMbl MypaBbs U YMHbIE
c areHTbl. [Jna KaXxaoro anropMtmMa npuBeaeHbl NpuMepsl
val A A peannsauumn. HekoTopble U3 3TUX MPUIOXKEHNN NPUMEHSA-
’ I0TCS HA NPaKTUKe, OPYyre OTHOCATCS CKOpee K TEOPETU-
4YeCKUM N3bICKaHNAM. Tak nnm nHaye, aBTop packpbIBaeT
cekpeTbl Hanbornee MHTepecHbIX anropmutmos VN, yto pe-
NaeT ux AOCTYMNHbIMK ANns 6oNee WMPoKo ayanuTopuun.
Mpennonaraetcs, 4To 6Gnarogaps NoApPOOHOMY ONMMCaHUIO
Yy T _ LS | anroputMoB MeToaukmn 1 TexHonorun NN sanmyT ceoe

MECTO B CNUCKE TPAANLMOHHBIX MPOrpamMm.
KHura npuseaHa noMoub paspaboTymkam NCMonb30BaTh
TexHonorum M npmn cospaHmm 6onee yMHOro NporpaMmm-

HOro obecneyeHuns.

oHOXYT WMl "N

D e T e —

. -
i

' TEXHOAOTUM
TBEHHOIO MHTEAAEKTA

e

HewnpoHHble cetn

HeqerKaﬂ AOTUKQ

J -

XBUHIXOLUMdL 8 eLNdLLIOLHU

Internet-maraswuH:

www.alians-kniga.ru ‘ ISBN 5-94074-275-0

KHura - nourton:

Poccus, 123242, MockBa, a/a 20 |
Ten.: (495) 258-9194, -9195
e-mail: books@alians-kniga.ru I

onTtoBas npoaaa:
www.dmk-press.ru «AJIbAHC-KHUra»

= ¢/1./akc: (495) 258-9195

e-mail: books@alians-kniga.ru

for (item = 0 : 1temis MAX |

&

‘pllntf(

‘/\-"

rd "N



http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

IIporpammupoBanue
UCKYCCTBEHHOTO
MHTEJUICKTA

B NPUTIOKEHUAX

M. Tum /I:xoHC

Bropoe usznanue

H3AaTenbCTBO

Mocksa, 2011

D ~ ~ ~


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

YAK 004.8
BBK 32.813

1142

42

Hxone M. T.
[IporpaMmMupoBaHye UCKYCCTBEHHOTO WHTEJIEKTA B PUIOKeHUsIX / M. Tum
[Ixxonc ; I1ep. ¢ aura. Ocunos A. . — M. : JIMK Ilpecc, 2011. — 312 c.: ui.

ISBN 978-5-94074-746-8

[lannas kHWTA TIOCBSITIIEHa BompocaM ncKyccTBeHHoro nnTtesekra (M), To ects
MeTO/aM ¥ TEXHOJIOTUSIM, IIPU3BaHHbIM cziesath 110 GoJiee yMHBIM U 110JI€3HBIM. PaceMoT-
PEHHbIE aJITOPUTMbI B OCHOBHOM TIpe/THA3HAYEHBI JIJISI BCTPAMBAHUSI B JIPYTOE MTPOTPAMM-
Hoe obecIieyeHue, YTo TI03BOJISIET CO3/1aBaTh POrPaMMbl, THOKO IIOACTPaUBAIOIIUECS O/
TpeGOBaHUS U IIPUBBIYKK [OJIb30BATEIS.

31ech orucan psiji anroput™MoB I — HeiipoHHbie ceTH, reHETUYECKIe aJITOPUTMBbI,
CHCTEMbI, OCHOBaHHbIE HAa TPABUJIAX, HEUETKAS JIOTUKA, AJITOPUTMbI MyPaBbsi U YMHbBIE
arenTbl. [[J1s KaxK/10T0 alropuTMa IPUBEIEHbBI IPUMEPBI peansaiini. Hekoropblie 13 3Thx
MIPUJIOKEHUE TPUMEHSIIOTCS] Ha TIPAKTUKE, JIPYTUE OTHOCITCS CKOPeE K TEOPETHUECKUM
n3bIcKanusaM. Tak WM WHade, aBTOP PACKPBIBAET CEKPETHI HAaNb0JIee MHTEPECHBIX aJro-
purmoB MU, uto mesaer ux JOCTYIMHBIMU /1 OoJiee MMPOKOii ayquropun. Ilpeamnoara-
eTcs, 4To Gaarogaps IMoAPOGHOMY OIMUCAHUIO AITOPUTMOB METOAMKK U TexHosoruu M
3aIMyT CBO€ MECTO B CITUCKE TPAAUITHOHHBIX TPOTPAMM.

Khura npussana noMoub paspaboTynKaM KCII0JAb30BaTh TexHosornn MU npu cosga-
Huu 6oJiee YMHOTO [IPOrPAMMHOIO OOECIIeUeHUsI.

Bce npasa samuinensl. JIlo6as yacTb 9TONH KHUTH He MOKET ObITh BOCIIPOM3BEAEHA B KAKOi ObI TO
Hu 66110 opMe 1 KakuMu Obl TO HE ObLIO cpeicTBaMK (€3 TTMCbMEHHOTO Pa3pellieHus BAaICIbIeB
aBTOPCKUX IIPaB.

Martepuaut, U3J10:KeHHBII B JaHHOI KHUTe, MHOTOKpaTHO IIpoBepeH. Ho, TOCKOIbKY BEPOSTHOCTD
TEXHUYECKUX OUIUOOK BCE PABHO CYIIECTBYET, U3AATEIbCTBO HE MOKET TAPAHTHUPOBATH aOCOMIOTHYIO
TOYHOCTH M NIPABUJIBHOCTD IPUBOIMMBIX CBe/IeHUI. B CBsI3M ¢ aTHM M3/1aTeIbCTBO HE HeCeT OTBeT-
CTBEHHOCTH 32 BO3MOKHbIE OIIMOKHU, CBI3AHHBIE C MCTIOJIb30BAHUEM KHUTH.

ISBN 1-58450-278-9 (anru.) Copyright © by CHARLIES RIVER MEDIA
ISBN 978-5-94074-746-8 (pyc.) © M3pmanue Ha PyCCKOM SI3bIKE, TIEPEBOJL HA PYCCKUiT
a3bIK, oopmienue. JIMK IIpecc


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

Copep)xxanune
maBa 1. lcTopnsa UCKYCCTBEHHOIO UHTEJUIEKTA ...................... 15
YTO TaKkoe NCKYCCTBEHHDBIN MHTEIUEKT ...eeeeiiiiiiiiiiiiiiiaaaaeeeeeeeeeeeeeeniines 15
CunbHBIN N CRABBIN NN ..o 16
PesynbTaT BHEAPEHUSA UM . ..oeiiii e 16
UCTopus pasBuTUa UM ..o 16
PoxaeHne KOMAbIOTEPA, 1940-6 ..viiiiiiiii i eeeas 16
(o T= Y 17 1= N 41 Z T 1T 0 17
(oY =LY 1 K 10 = ST 18
Cnap ncenefoBaHUM UM, 1970-6 ..ot e eaas 19
MOABEM N CMAA MU, 1080-€ .ivirieieie ettt et e e aeaeanns 19
MocTeneHHbI nporpecc M, 1990-e 1 HACTOSILLLEE BPEMST v.vvvvrvineirinennanennn. 20
HanpaBReHUNA NN ..o 21
OCHOBOMOSIOXHUIKI .....eevviieeeieiiieeeeeeeiie e e e e et e e e e et e e e e et eeeeeebba e e 21
2= T o o L PP 21
B oL 1Y =1 5= o 1 P 21
MEPBUH IMUHCKM . tttiietetet et et et e e e e et et s e e et e e e e e e e et e e eaa e e enanns 22
ADTYP CAMYBIIB evtinititeiieieet ettt ettt et et ettt e et e e e e e et et e e et et eeneaaaaenns 22
dunocodckme, MopasnbHbIE N COLMANBHBIE ACMEKTBI ......vvvvvvveeeeenes.. 22
CTPYKTYPA AAHHOM KHUMM .ot i e e e e e e e e e e e e e e e e ea v 23
JINTEPATYPA N PECYPCDBI .eeeeeiinieeeeeeii et e eeeeiie e e e eeatin s e e eeastseeeeeannnaeeeenes 24
naBa 2. ANTOPUTM OTHKUI ...c.ooveriiieiiieeieceeeeeee e, 25
ECTECTBEHHAA MOTUBALIMA ..ocenieiiiieiit e e e et e et e e e e e e 25
ATTOPUTM OTHMT .eeeitieeee et e e et e et e e e et e e e e e et e e e eeeten e e aaeeeen 25
HAUANIBHOE PELUEHUIE  ..euietieeieateeeetet et e et e et e e s e e e et e e eaa e anenanns 26
OLLEHKA PELLUEHVIS «.v'vtenesneteeneteteeneeet et eeesaeteeneteseenreetaeneenesaeteenesnenns 26
CRYHANHBIN MONCK PELUEHUIS .uevniseseeneteseeneeaetenesesaeteenesaenerseeaeraeneeneens 26
KPUTEPUIA LLOMYCKA +vvuetnteeeatteneeeeaeeatesae et steateeneeneeesaeeaneanesnaneennennenn 27
CHUDKEHNE TEMIIEPATYPBI +uevttrernerneteneseserneeetieneeesaeteeesaeserneeaereeneenesns 28
1 [ T=3 o] TP PP 28


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

6 | | | | MporpammupoBaHue VN B npunoxxeHusx
TTPUIMEPD UTEPALIMM .ottt e e et eeeeeeees 28
[T 0171 1=Y o T T= V= L1 S 29
MPEOCTABNIEHNE PELLUEHMS v.vtenenisaseneneteteenenenessaseasaeseeeentaeseeaenenasennenenns 30
£ T =Y o} < 30
=LY L=T oX= U Y] o1 U 30
0o Y LT =S 7 N o Y 1 32
TTPUMEP BBIMOSTHEHUIST ...ceeeeiii e e eeeetie e e e eeais e e e e et s e e e e eatt s e e e e eaann s e e eeenenns 38
ONTUMNSBALNSA QITTOPUTMA ..ceiviiieeieiii e eee e eeee e e e e e et e e e e eabt e eaaans 40
HaYaNbHAS TEMMEPATYPA +ueenrtintentennenterneeeeaeentereaeeaeeaseraeaaeraneanerneanens 40
KOHEYHASA TEMMEPATYPA uvuutinttneentintteenneaneseaaeeaneatereaaeranenserneaneennannens 40
DYHKUNSA NUBMEHEHNSA TEMMEPATYPBI  +uvueeeeenaneneneneeeeaernreaneneneneneneeaees 40
KonnyectBo ntepaumin npm 0GHOM 3HAYEHUN TEMMEPATYPDl wuvvrrrnernerneannns 40
LOpyrne 06NaCTU MPUMEHEHUS  .....uvuiiiiiiiiiiiiiiiieeeeeeeeeaeaaaaaasaeeaesennnnens 41
UITOMM e 41
JINTEPATYPA N PECYPCDBI  neiiiiiiieeeeeiii e e e e e et s e e e eee s e e e e eaa e e e eane e eaeaes 41
naBa 3. BBegeHue B TEOPUIO afanTUBHOIO pe30HaHca ....... 43
ANrOPUTMbI KNACTEPUBALMM ...t eee et 43
BNONOrMYECKAA MOTUBALLAST ..covniiniiieei e e e e 43
ANTOPUTM AR T T e e 44
F N =5 T= =10 ) 44
Pa360p BLINMOTHEHNS QTTOPUTME  «..ueueneneneeetanananeneeeeaeaerertanananenenenens 47
OBYHEHME B ART T itiiuiiiii it eiiet ettt e e et e e e e et e e et e e e eeeraenns 48
Mpeumywectesa ART1 no cpaBHeEHMIO
C OPYrMMn anropUTMaMmn KNaCTEPUIALUMU ..ottt it ie e nanes 48
CeMeNCTBO aNrOPUTMOB ART ..uiiiii it aaaas 48
Ncnonb3oBaHme ART1 Ons NEPCOHANNBALUMMN ......cvevnveviineeiieeeiiiee, 48
OnpeneneHnNe MEPCOHANMMBALMM  ..uerreneereneireeeneneeaeae et eeaeeneaeeneanaenaans 49
[MPUMEHEHNE MEPCOHANMMBALMM uvneeneeeeeetaaeeeneeneeaeeateene e eaeenneaneeneaneennes 49
MepcoHanmaaums ¢ NCNoNb30BaHMEM ARTT ..o 49
03 (0T a1 1= [ I 0 TR 50
ONTUMNSBALNSA QITTOPUTMA ..ceiiiiiieeeiiii e eee e e ee e e e e e e e e e e eeba e eaaens 59
BT oT 1Y [T e = Un 1Y/ o] - PP 59
AcnekTbl coOONI0AEHNA KOHPUAEHLUMNANMBHOCTU ..vvvveeeeiiieeeeeeiiieeeeeees 60
Lpyrve 00NacTU MPUMEHEHUS  ......ccoeviiiiiiiiiiiiiieee e 61
UITOMM e 61
JINTEPATYPA N PECYPCBI ...t e e e et eaeees 62


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

CopeprxaHune [ | | 7

[naBa 4. ANTOPUTMbBI MYP@BDBS ......ccuviiiieiiiiieiieeiieie e 63
ECTECTBEHHAA MOTUBALIMT ...ovvvniieniiinieeteeeeeee e e e e e e e e e eaeeans 63
ATNTOPUTM MYP@BDBS .cettiieiieiiii e ee et e e e e eat e e e e ettia e e e e eeate e e eeeeeann e aaaeennns 65

o= Lo T PPN 65
Y Y7 o= T= 1) I PSRN 67
HaUYa bHAA MOMY AL ottt et et e ettt ate et e st e e et e eae e aae e sane e anesaneeannes 67
JLBUKEHNE MYPABB 1 .vueuatttneneseseeneneseensaaseteseneteteenenesesneneneneenenrnenanns 67
TTYTELUECTBUE MYPABDBS +.eutvsneutnisasenensteteenenenesreentnasesaentneseeaenenesennenenns 67
NCNAPEHME DEPMEHTA ..iuirtiiinit et eeeeteteeeete e esaea e e e taeta e eneaateaaenenns 68
TTOBTOPHBIM BAMYCK +vvteueuesesentnasssenensseseeneneseareenaseeseneanesaentnenaenenenanns 68
oY7L YT X =T €= 11 PP 68
0171 1=T €T T= ¥ = 1 71
L0y Co Y 1= 7 o Y 1 71
TTPUIMEPBI BAMYCKA ..eeevtiieeieiii e ee et e et e e e ettt e e e e e et e e e eeata e e eaeenens 80
N3MeHeHNEe NapaMETPOB ASITOPUTMA ...ccevuunneieiiinaaaeeeiiaaaaaeeiinaaaaeeeens 82
AIPNA (00) / BEEA (B) wvveenenitieieeet e e et e e e e e aas 82
T X () N TR T TR T TR 82
KOSIUHECTBO MYPABBEB  .vvuiriitrneteneenetieteenereteenesaeseeneeetaeneenesarternesaees 82
Opyrne 06NaCTU MPUMEHEHUS  .....uvvviiiiiiiiiiiiiieiieeeeeeeeeeeeaaaaaeaaesaanennnns 83
0 P 83
JINTEPATYPA N PECYPCDBI .eeveeiinieeeieeii i e eeeeetie e e eeeettn e e e eeattseeeesannnaeeeenes 83
(naBa 5. BBegeHme B apxXuUTEKTYPY HEMPOHHbIX CETEN
N anropuTM 0OPaTHOIrO PACNPOCTPAHEHUS .....c.ccooveveeeene, 85
HelipoHHble ceTn B BUONOrNYECKON MEPCMHEKTUBE ....cceeeeeeeeeeeeeeaennns 85
OLHOCTOMHBIE MEPLEMTPOHBI . .vuevniteneeneseteenereseeseeaesaeneenesaesereraesiereens 86
MopennpoBaHue 6yneBbIX BbIPAXEHMI C MOMOLLBIO SLP ... 87
MHOTOCTIOMHBIE CETU  eneneetitateaeneeae et et aa et et ete e e eae e e et anananeneeaeaeananns 88

O6y4yeHne ¢ NoOMOLLbIO

anropnTMa 06paTHOrO PACTIPOCTPAHEHUST .....eevvvvvviiiieeieeeeeeeeeeeeeniiines a0
ANrOpUTM 06PATHOMO PACTPOCTPAHEHMS +.vuvuenertenenaneseeiensnaseenenenasennenenns 90
MpuMep anropyutMa 06PATHOrO PACMPOCTPAHEHUS  o.eueneneeeaneeeeananenenenenens 91

PacueTt noBeaeHnsa UM onga KOMOBIOTEPHBIX UITP ...ccovvevivnneiiineeiinnnnnn. 94
APXUTEKTYPA HEAPOKOHTPOIUTEPA +.euvurnsenenasaseenenanessenenenessensnanenaensnanaens 96
OBYHEHNE HENPOKOHTPOIIIEPA tuvenenrnateaeneneseeseenaneseesnsteseenenanesreneaennes 98
JaHHDBIE [NA TECTUPOBAHUS ..vninenenie et etaneneneneae e aeaeasetetaneneneaeaeaeaeasanns 98
OOBCYXAESHNE VCXOIHOTO KOLIA vrerenentneneneneansasanananeneeaeaeaeasasesananananensn 100


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

8 | | | | MporpammupoBaHue VN B npunoxxeHusx
OO0y4YEHMNE HENMPOKOHTPOIIIEPA wovvvvviiieeeeaeeaaaaaaaaaaaeeeeeaeensennnseeeeeneess 109
MamMATb HEMPOKOHTPOIUTEP@ ....eeveeieniiereeeiinieeeeestineeeessnnseeseennnnneeeeenes 110
Lpyrne 06NaCTU MPUMEHEHUS .......vvvvvieiiiiiieiiieieeeeeeeeeeeee e e e e e e e e e eeeeeans 110
ITOTU e 110
JINTEPATYPA N PECYPCBI ..ttt 111

naBa 6. BBeoeHMe B reHETUYECKNE aITOPUTMBbI ................... 112
BMONOrNYECcKOE MOBYXKAEHUE ......veneeeeeeieeeeeeee e 112
[EHETUYECKNIM QNTOPUTIM eevivnieeeeiiieeeeeeeiiseeeeattnseeeeeaannseeseenenaaeeeennes 112

TR =Y 3T T= N 1 N 113
[ T=Y 3= N 114
(02 {oT0] o T PPN 114
PEKOMOUMHUPOBAHUE .eueneeeitiaieeeae et te e et eae e e e et e e et e e e e e e eaeeeens 115
[EHETUYECKNE OMEPATOPD wevuneereerrnieeeeeriiiieeerestenaaeerennnaeereennneaereees 116
MEPEKPECTHOE CKPELLUMBAHME ..uereeneneseteneneneseeenenenreaensneseeneneneneenenenns 116
LY =V = S 117
MprMep BbINONHEHUS TEHETUYECKOTO aITOPUTMA ....ceeeeeeeeeeeeeennn, 118
TTPUIMED BAMAUM ...t e e e e e eeees 120
(0] To] o J T PPN 120
KOOMPOBKA PELUEHUIT .vueveenernitenetneseeteenesesesteeetaeneenesasteeneraesaereenesnees 120
OLLEHKE BIOPOBDBST  1vueveeuesnetenesneseeseeesaessenesaetaesernesaeseeneeaetaeneenesaereenns 120
PEKOMOMHUPOBAHUE ..eueeirenenineseeeneseteaeneneteaeenenseaensaeneensneneteenenenns 121
OOBCYXKABHME KOLLA ..vuunieeeeeeeiiieeeeee e e e e e e e e e e e e e e e e e e e e 121
Peannaauma BUPTYASTIEHOM MALLUMHDBI «....vvueenesesneeneenenneensenneaneeneesnenneens 121
MPVMMEHEHNE FEHETUYECKOTO AITTOPUTMEA +uevuerreneeneeneaneenrrnneaneenrenneeneens 124
TTPUMEPBI BAMYCKA evtenieieiiii e eeeei e e e et e et e e e et aeeeeabe e e aeeeees 134
HacTpoika NnapaMeTPOB M MPOLECCOB .......vevvverenieereeiineeerernnneeaneaes 136
V=Y o s o] [oTo] o NP 136
Pa3BMEP MOMYIIALIM 1 .eueneeitieeneaeteeeaatete e enete e e ee et e e e taea e e e enateanenanns 136
TEHETUHECKIME OMEPATOPDI .+ vueututsetenenateanenenateeensnesreresnaseenensnaternenanns 136
LDYTVIE MEXAHMBIMDI +.tvttenenatetanenetesseenaseasentaateaeeneneteanenenaseereneneneenens 137
2T o022 oY 1 PP 137
HenocTaTkyu FrEeHETUYECKOTO ANTOPUTMA ...covvniiiineeiiiieeeieeeeiie e, 138
MPEXAEBPEMEHHOE CXOKIEHME  .ueuinenineeiaerataneeneeaeaeasasatetaneeaeaeaeaens 138
£ 10 1o 7= 1 e S 138
Teopema «He OblBAET OGECMIATHBIX OOCM0B» ..ucuvuerererananenieieaeaeanarasanannns 139
Lpyrve 061aCTU MPUMEHEHMST  ....cccoiiiiiiiiiiiiieee e 139
20 ) SRR 139
JINTEPATYPA N PECYPCBI ..ttt e e 140

D ~ ~ ~


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

CopeprxaHune [ | | 9

[naBa 7. VICKYCCTBEHHASA XUBHD .......cccoeiiiiiiiieiiecie e

BBEOEHUME ....coveiieiee e
Mo,u,enmposaHme MULLEBDBIX LLEMOYEK . .ueiiiiiiiiiiiieinsnnssneriasnnassnssnnsnnssnssnnss
MOOENb MULLEBOM LIEIOUYKM  ...vvvieiteiiieeeeeeeee e e e e e e e s e e e
(0.1 T 0] o 1
(0140} 2 = Lo TN TE= T I o] 0T x -
AHATOMUST ATEHTA tuutieitiieetettineeetainaeeeeanatessaanseessannseeeeanssreseannneesenns
OHEPINSA Y METABOSIMBM  1uetiitieeneettiteneaa et eteaeeteeeaeeeaeaeaaeaeeaeaaeneneanenes
Bocnpomsse,u,eHme ..........................................................................
(07 1=T o ) 1 =S PP
COPEBHOBATENIBHOCTD ..uiieeiiiiiiiiiiiiiiiiee s s e e e e e e e e e ettt e e e e e e e e aaes
TTPUMEP UTEPALIMM v e e e e
7203 (0 Y 2 = 1 N o Y 1
MprMepbl PYHKUMOHNPOBAHMSA MOOEIIN ...vvevveiiiieeeeeiiieeeeeeiinaneeeeanes
MHTEPECHBIE CTPATEIMU .t e e e e e e e
NBMEHEHNE NAPAMETPOB .evvuiaiiiiiiiiieeeeiii e ee et e e e e et eeeeata e aaeeees
UITOTU o

TINTEPATYPA U PECYPCBI .eeiieiiieeeeiie e et e e et e e e e et eeaeeeiin e e eaenens

[(mhaBa 8. BBeneHune B cCTEMBI,
OCHOBAHHBIE HA MPABUIIAX .....cveeiieieieeiieee e

BBEIEBHME ...oeiieiiiiii e
ApXnTEKTYPA CUCTEMbI, OCHOBAHHOM HA MPABUMAX ...cevvvnreererinniennnns
PaBO0UAT MAMSATD ettt ettt ettt e e aeae et et aneaeetetaneaeaneataneananeanan
oY= T W] = U1 PP
Cucrtema JIorm4eckoro 127 271270 ) 1 -
Tunbl CUCTEM, OCHOBAHHbIX HA MPABUINAX .....uevvineeiieeeiieeeeieeeeannnn.
CNCTEMA OOPATHONO BBIBOLA  tuueuertntanenanesaneasaneaneneeteneanenesseasaneneenenes
CUCTEMA MPSAMOTO BBIBOLA «1vtuutnsensetuetneaneeassssesnesnesnsenserneeesnesneenneenens
daszbl paboTbl CUCTEMbI, OCHOBAHHOM HA MPABUAX ...vvvveniiieeaannnnn..
LT = WeTo Yo 1 =1 o1 =1 < 1N,
Da3a PasPELUEHNT KOHDIINKTOB ....eueneneteeeatananeeeenereneaeanrnananeaeenes
(O F T T= 2 1=1 7 (o =1 IS
[T oTo oz 017y ] 011, 1= o 1P
[TPUMEP UCTIONB3OBAHUS ..ccuviieeiiiiiiiieee et ee et e et e e e et eaaeeaes
YCTONUMBOCTD K OLUMOKEM .e'vueseneitentesenteneeeaesaaenasesteneeneeeseneaneneenans
OnNPEOETNIEHNE MPABUIT +.ueneettteeeeatateeaaeeaaeeataaeeaeae e eaeeteaeeneaeenees
OBCYXOEHNE NCXOMAHOTO KOLA ..eevvvrvrrnneeeeeaeeeeeeeeeeeitiiiinaaaaeeaaeeeneeens

D ~ ~ ~


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

D ~ ~ ~

10 | | | | MporpammupoBaHue VN B npunoxxeHusx
MOCTPOEHNE BABBI MPABUIT ...iiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeaaaaaaaaaaaeaaaennnnes 207
OBNACTE MPUMEHEHUST ..o e e e e e e 207
HepoctaTku CMCTEM, OCHOBAHHbLIX HA MPABUNAX .......ccvvvnneeiinnennnnn.. 208
VITOTM o, 208
JINTEPATYPA N PECYPCBI ..ttt 209

"naBa 9. BBeOEHNE B HEHETKYIO JTIOTUIKY .....cooveevineeiiiiieeeeies 210
BBEOEHME ....coviiieie e 210
[MTPUMED HEUETKOM JMTOTUIKM .vvneeeeeiiiseeseaeiiseeeeettnseesessannseeseesennneeeeenes 210
DYHKLUMN MPUHAATIENKHOCTU .oevveeeeieee e 211
HEUYETKOE YNPABIIEHUE ...ciiiiiii it 212
BuayanbHbI MPUMEP HEUETKOM JIOTUKIM ....eeveiiiiaaaeeiiineaeeeeiii e eaeeeees 213
AKCUOMBI HEHETKOM JTOTUIKM .vvueeeeeiieieeeeeiiiseeeeeataseeeestnnnneeseennnsaeneennns 215
DYHKUMN OFPAHNYEHUST ...t e e e e 216
3a4eM NCNONb30BATb HEYETKYIO JIOTUKY .oeeeeeeeeieeiiiiiiiiaaaaaeeeeeeeeeeeee 216
[TPUMEP UCTIONB3OBAHUS ..ceuuiiaiiiiii e e ee et e et e e et eeeeeib e eaaeeees 216

YnpasneHue 3apsakon 6aTtapemn C NOMOLLBIO HEHETKOM NIOTUKN  ...vvuvvuenennens 217

DyHKUMN NPUHAZNEXHOCTU Npuy 3apsake baTtapeu

C MOMOLLLBIO HEUETKOM JTIOTUIKM 4 uesentesentsseneenenessenssneesnsssnenssnsessnessenens 217
OOBCYXOEHNE NCXOLAHOTO KOLA ..cevvvvvriiineeeeaaeaeeeeeeeieiiiiieeeeeaeeeeeaenss 219

MEXAHNIM HEUETKOM JIOTUIKM ..evuirenesnssenesnesesseeneseneenessseenesnesaeseenesnens 219

DyYHKUMM NPUHAONEXHOCTU AJ151 MOAENN 3aPSAHOINO YCTPONCTBA v.vvvvnennsn. 221

dyHKUMS ynpaBneHus

B MOJESIV 3aPSAAHOr0 YCTPONCTBA OJ1A BATAPEM ovvvnernirenerereeneenerieneennnn 223

TTIABHDBIV LIUKIT MOLEIIA .+ uetineiaeneetenetneneesestssseneassntaseneassnsssensenaneesennes 224
MpenmyLecTsa NCNONbL30BAHMSA HEHETKOMN NOTUKU .vvvveereeiiniieenens 225
Opyrne 06NaCTU MPUMEHEHUS .....vuviviiiiiiiiiiiiiieeeeeeeeeeeaaaaaeeeaaaeeaennnnns 226
VITOTM o, 226
JINTEPATYPA N PECYPCBI weneeieiiiieeeieeiieeeeeeet s e e e e aat e eeaatae e eeeanan e 226

naBa 10. MoOENb COCTOAHUM .....oooeeeeeeeeeeeeee e, 227
BB EHUE ..o 227
CKPbITbIE MOAEN MAPKOBA ...oeeeeiiiiiiiiieie e e 228
MHTEpPECHbIE OBNACTU MPUMEHEHUS ...vvvviiiiiiiiiiiiiieeeeeeeeeeaaaaaaaaaaaaaanns 229

PACTOBHABAHME PEUM ..ueveereenitineeneteeteeneteteeteeetaeneenesaeteeneraesaeteenernees 229
MOLEINPOBAHME TEKCTEA +.evnvnernenernesnetenerneserseeesaeseenesnsserneresaeserneenees 230
MOLETINPOBAHME MYBBIKM ...vuiriesernesnesenesneserseeesaeneenesasseenernesaesernesnees 231
TTPUMEP MPUMEHEHUIS ...t e e e e e e eeees 231
OOBCYXAEHNE NCXOLHOTO KOLB  +reneneneneesesananasaneneeneaeaeaeasananenaneneaeaens 231

D ~ ~ ~


http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465
http://rucont.ru/efd/199465

