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1. KOHCHEKT JEKOUM
1.1. JIexkmus Ne 1 (2 gaca).
Tema: «OCHOBHBIE NOHATUS HEHPOKOMIIBIOTEPHBIX CUCTEM»
1.1.1. Bonnpochbl JieKIUM:
1. ITonaTre HENPOKOMIIBIOTEPHON CUCTEMBI.
2. [lonstue UN.
3. OcHoBHble HamnpaBneHus pazsutus UN.
4. Ocuosusie nousitust UUC.
5. Knaccuduxanus MNUC.
1.1.2. KpaTkoe cojep:kaHue BONPOCOB:
1. ITonaTHE HENPOKOMIBIOTEPHON CUCTEMBI.

B nocnenHue necarmnerus B Mupe OypHO pas3BuUBaeTcs HoBoe HamnpasieHue WU,
CHenualIn3upyolascs Ha UICKyCCTBEHHbBIX HepoHHBIX ceTsax (HC).

Hetipoxomnviomepul s6na10mes npeomemom uccie008aHuil cpasy HeCKONbKUX OUCYUNIUH,
nO3MoMy eourHoe onpeoenenue HeUpoKOMNbIOMeEPa MOICHO OAMb MOJLKO C Y4emoM Pa3iudHblX
MoueK 3peHusl, A0eK8AMHbBIX PAZHbIM HANPAGIEHUAM HAVKU.

Maremarnueckass CcTaTUCTHKA. HEWpOKOMIIBIOTEPBI - 3TO CHUCTEMBI, IIO3BOJISIONINE
chopMHPOBATh ONMMCAHUS XAPAKTEPUCTUK CIy4YalHBIX MMPOLECCOB U COBOKYIHOCTU CIy4ailHbIX
IPOIECCOB, MMEIOMIMX B OTIMYHE OT OOIICHPHUHSATOTO, CIOXKHBIC, 3a4acTyl0 HEW3BECTHHIC
(byHKLIMU pacnpeaeIeH s,

Maremarnueckast JIOTMKa U TEOpHs. aBTOMATOB. HeMpOKOMIIBIOTEPHI - 3TO CHUCTEMBI, B
KOTOPBIX QJFOPUTM PEIIECHUS 3aJa4d IPEJCTaBICH JOIMYECKOM CEThIO JJIEMEHTOB YaCTHOIO
BUJIA - HEHPOHOB C IOJIHBIM OTKa30M OT OyneBckux anemeHToB Tuma W, NJIN, HE.

Teopust ympasnenus. B kauecTBe oO0bekTa ynpaBieHUs BBIOMpaeTCs YacTHBINA ciyuai,
Xopoio GopmanzyemMblii 00bEKT - MHOIOCIOWHAs HEMpOHHAs CEeTh, a TMHAMUYECKUI Mpoliecce
€e HaCTPOMKH IpeJICTaBIIsAeT cO00M Mmpolece peleHus 3a1auu.

BeruucnurensHas marematuka. B oTiMuMe OT KIIACCMYECKMX METOJOB PEIICHUS 3a]a4
HEHPOKOMIIBIOTEPEl  PEAIIM3YIOT aITOPUTMBl pPELICHUs 3aJad, IIPEACTABICHHbIE B BHJE
HEHPOHHBIX CETEH.

UYro mo3BoisisieT pa3palaTbiBaTh aIrOPUTMBI, MOTEHLUAIBLHO Oojee mapaijelbHble, YeM
mobas apyras ux (usudeckas peanusanus. MHOXKECTBO HEHMPOCETEBBIX AITOPUTMOB PELICHUS
3a1a4 COCTABIISICT HOBBIM IEPCHEKTUBHBIM pa3liell BbIYUCIUTEIBHONM MaTeMaTUKH, YCJIOBHO
Ha3bIBAEMBI HEHPOMATEMATUKOM.

BoeruncnurensHas TexHuUKa. HeHpokoMmproTep - 3TO BBIYMCIUTENBHAs CUCTEMA C
apxutektypoit MSIMD, B KOTOpO#i peaan30BaHbl ABa MPUHIUIHAIBHBIX TEXHUYECKUX PELICHMUS:

e VIIPOILEH 10 YPOBHs HEHPOHA IPOLECCOPHBIN DJIEMEHT OAHOPOJHOU CTPYKTYPBI U PE3KO
YCIJIOXKHEHBI CBS3H MEXKY DJIEMEHTAMU;

e [IporpaMMupoBaHUE€ BBIYHUCIUTEIBHON CTPYKTYpBI IIEPEHECEHO HA U3MEHEHHE BECOBBIX
CBsI3€M MEXAY MPOLIECCOPHBIMU JJIEMEHTAMM.

O6miee omnpenenenue: HellpokoMnbroTepHas CUCTEMA - ATO BBIYMCIMTEIbHAS CHCTEMA C
apXUTEKTypOM ammapaTHOro W MNPOrpaMMHOr0 oOOecreueHusi, aJeKBaTHOW BBIIOJHEHHUIO
QITOPUTMOB, ITPEJICTABICHHBIX B HEMPOCETEBOM JIOTHYECKOM Oazuce.

Takum 00pa3oM HEHPOKOMIIBIOTEPHAS CUCTEMAa MOKET OBbITh MpE/ICTaBIeHa MOJICIISAMHU KaK
IIPOrPaMMHOT O, TaK M alllapaTHOTO MUCIIOJHEHUS.
B ocHoBe Takoit cuctemsl exut noustue HeriponHou cetu (HC), xoropast mo3BossieT
peniate => BUJABI 3aJ1a4:

aBTOMAaTHU3aIMs aJlaliTUBHOE | ANIpPOKCHUMALMs | MPOTHO3 | CO3JlaHHE | JApYyrue
IIPOLIECCOB ynpaBiieHUe | (YHKIHMOHAJIOB | UPOBAHU 2C
pacrio3HaBaHHs 00pa30B e

Hamnpumep, ¢ nomousto HC MoxHoO:
e [IpenckaspIBaTh MOKa3aTeIN OMPIKEBOTO PHIHKA,



e BHINOTHATH pacrio3HaBaHUE ONTHYECKUX WM 3BYKOBBIX CUTHAJIOB,
e (CoznmaBaTh camMOOOy4YaroOIIMECs CUCTEMBbI, CIOCOOHBIC YIPABJIATH AaBTOMAIIMHON MpU

MapKOBKE WJIM CUHTE3UPOBAThH PEUb MO TEKCTY.

Onpenenenne: HC — 310 rpoMaHbIid pacnpeelieHHbIN MapauIeIbHBIA TPOLIECCop,
COCTOSIIIUNA U3 JIEMEHTAPHBIX eIUHUIl 00paboTKH HH(MOpMaIuu (HEHPOHOB), KOTOPBIC
HAKAITMBAIOT YKCIIEPUMEHTAIBHBIE 3HAHUS ¥ MPEICTABIISAIOT UX JUIS MOCIIEAYIoMEeH 00padoTKy.

CymectBytoT MHeHus, 4To cBsi3b HC ¢ Ouonorueii cnaba u 3a4acTyr0 HECYIIECTBEHHA,
onHako ¢pyHkuonupoanre HC yacTo HamOMHUHAET YeI0BEUECKOE MO3HAHNE.

BreigenuMm 2 cxonctsa HC ¢ Mo3rom uenoBeka:

e 3nanua nocrynaroT B HC wu3 oxpyxaromeld cpelpl U HCHOJB3YETCS B IIPOLECCE
00y4eHus;
e Jlnsd HAKOIUIGHWS 3HAHUW NPUMEHSAIOTCS CBSI3M MEXIY HEWpOHaMHu, Ha3bIBaeMble

CUHONITUYECKUM BECAMH.

2. [onsitue UN.

WHTennekr — 4ro O3HayaeT yM, pacCylOoK, pa3yM, MBICIUTENbHbIE CIIOCOOHOCTU
4eJI0BEKA.

UckyccrBennsiii uuteuekt (M) — oObIYHO TONKyeTCs Kak CBOMCTBO aBTOMAaTUYECKUX
cucteM OpaTh Ha ceOsl OTAelbHbIE (DYHKIMM HMHTEJJIEKTa 4YelIOBeKa, HalpuMmep, BbIOMpaTh U
IPUHUMATH ONTHMAJbHBIE PELIEHHS] Ha OCHOBE paHEe MOJYyYEHHOrO OIbITa M PallMOHAIbHOIO
aHaJIM3a BHEIIHUX BO3JEHCTBUM.

NN xak nHayka cymiectByeT okojo noiayseka. [lepsoit MWC cuumrtaercs mporpamma
«Jloruk-Teoperuky, npeaHa3HaueHHas Ui JOKa3areiabcTBa TeopeM. Ee paboTa BnepBble Oblia
npoaeMoHcTpupoBaHa 9 asrycra 1956 1. B co3manum mnporpaMmbl y4acTBOBadd TaKue
n3BeCTHBIE yueHble, kak A. Hprto3m1, A. Teropunr, K. lllennon, /Ix. Jloy, I'. Caitmon u np.

Ha ceronusumHuil neHb HE CYIIECTBYET €JUHOTO OINpeAeNieHUs, KOTOPOE OJHO3HAYHO
onuceiBaer UM kak HayuyHyro oOmacth. Cpelu MHOTMX TOYEK 3pEHHs Ha Hee JOMUHHUPYIOT
CJIEIyIOIINE TPH.

HccnenoBanus B obmactu MU oTHOCATCS K (DyHIAMEHTaNbHBIM, B Ipolecce KOTOPBIX
pa3pabaThIBalOTCS HOBBIE MOJEIM U METOAbl PELICHHS 3aJad, TPAJAUIMOHHO CUYHUTABILUXCS
MHTEJUIEKTYaJIbHBIMH U HE MO/JaBaBIINXCS paHee GOopMaIu3alii U aBTOMAaTH3aLUH.

CornacHO BTOpPOW TOYKHM 3pEHHSI 3TO CBS3aHO C HOBBIMH WJESIMHU pEIICHUs 3a7ad Ha
9BM, ¢ pa3paboTKol HOBBIX TEXHOJIOTUI NMPOrPaMMHPOBAHUS U C MEPEXOJIOM K KOMIbIOTEpaM
He (POH-HEHMaHOBCKOM apXUTEKTYpHI.

Tpetbst Touka 3peHust, Haubosiee MparMaTUUecKas, OCHOBaHA Ha TOM, YTO B Pe3yJbTaTe
UCCJIEIOBaHUM, MPOBOAUMBIX B obOnactu MM, mosiBisieTcs MHOXKECTBO MPHUKIAIHBIX CHCTEM,
CHOCOOHBIX pelaTh 3a/1auu, ISl KOTOPBIX paHee CO3/1aBaeMble CUCTEMbI ObIITM HEITPUTOIHBI.

2. OcHoBHbIe HamnpaBneHus pa3utus UN.

NUC nponukaroT BO Bce cdepbl HalleH >KU3HHU, TTOITOMY TPYIHO MPOBECTH CTPOTYIO
KJaccU(UKALMIO HAlpaBlIeHWH, MO KOTOPHIM BeAyTcs uccienoBanuss B obmactu UU.
PaccMOTpuM KpaTKO HEKOTOPBIE U3 HUX.

Pazpaborka MMC, oCHOBaHHBIX Ha 3HAHUX - 3TO OJHO W3 IVIaBHBIX HampasieHuil M.
OCHOBHOM LENBI0 IIOCTPOCHHSI TAKUX CHCTEM SBISETCA BBIABICHHE, MCCIECIOBAaHUE U
IpUMEHEHHE 3HAHUHM BBHICOKOKBATH(DUIMPOBAHHBIX SKCHEPTOB JUIS PEIICHHUS CIOXKHBIX 3a/ad,
BO3HUKAIOIIMX Ha mnpakTthke. Ilpu moctpoeHuun cucreM, ocHOBaHHBIX Ha 3HaHusAx (CO3),
WCIIOJIb3YIOTCSl 3HAHUS, HAKOIIJICHHBIE 3KCIEPTAaMU B BHJI€ KOHKPETHBIX NPaBUJI PEILIECHUS TEX
WIM HMHBIX 33Ja4. OJTO HaIlpaBJIEHHWE NIPECIEAYeT LEedb MMUTALUU YEJIOBEYECKOTO HCKYCCTBA
aHalM3a HECTPYKTYPHUPOBAHHBIX U CJIA0OCTPYKTYPUPOBAaHHBIX MpobieM. B nannoit obmactu
UCCIICIOBAaHUM  OCYyHIECTBIsieTCd pa3paboTka Mojeneil NpeicTaBiIeHMs, W3BICYEHUS U
CTPYKTYPUPOBAHUS 3HAHUHM, a TAKXKE M3YydaroTcs mpoOsieMbl coznanus b3, oOpasyrommux sapo
CO3. Yactabim ciiyyaeM CO3 saBisierca OC.



Pa3zpaboTka ecTecTBEHHO-SI3BIKOBBIX HMHTEp(EHCOB M MalIMHHBINA mepeBoa. Cucremsbl
MalmuHHOTO TiepeBoja ctpositca kak MMC, T.k. B ux ocHoBe jexaT b3 B ompeneseHHOM
NpeIMETHOW 00JacTH U CIOXKHBIE MOJIENH, 00ECIEeUHBAIONINE JOMOJHUTEIbHYIO TPAHCIALUIO
«HUCXONIHBIM SI3bIK OpUTMHANa - fA3BIK CMBICIIa — f3BIK IMepeBoAa». JlaHHOe HarpaBieHue
OXBaTBHIBACT TAKXKE WCCICAOBAaHUS METOAOB U pa3pabdOTKy CHCTEM, O0eCleYnBarOIINX
peanuzanuio npoiuecca oduienus yenoBeka ¢ [IK Ha ecTecTBeHHOM S3bIKE.

I'enepanus u pacrno3HaBanue peud. CUCTEMbI peueBOro OOMICHUS CO3JAIOTCS B LENSX
MOBBIIICHHUS] CKOPOCTH BBOJAA WHpopManuu B DBM, "pa3rpy3ku 3peHUs U PYK, a TakxKe s
peanu3aly peyeBoro O0IMEHUs Ha 3HAYUTEIILHOM PACCTOSIHUU.

O6paboTka BusyanbHOW uH(MOpMauu. 3amada 0O0pabOTKM H300paKEHWUH CBs3aHA C
TpancGopMupoBaHUEM TpaduUYecKuX o00pa3oB, pPe3yabTATOM KOTOPOH SIBISIOTCS HOBBIC
nzo0paxenus. B 3amaye aHanu3za UCXOIHBIE M300paKeHUS MPeoOpa3yloTcs B AaHHbBIE APYroro
TUIA, HAaIpUMEp B TEKCTOBBIE omucaHusA. Ilpu cuHTE3e M300pakeHUH Ha BXOJ CHUCTEMBI
MOCTYMAaeT aJIrOPUTM TIOCTPOCHUS U300paKeHHs, a BBIXOJHBIMH JAHHBIMU SIBIISIFOTCS
rpaduveckre 0ObEKTHI (CHCTEMBI MAIIMHHON TPaQUKH).

OO6yuenne u camoobydeHue. ITa akTyanbHas obnacts MU BkiIroyaeT MoAeNu, METOBI U
QITOPUTMBI, OPUEHTUPOBAHHBIE HAa aBTOMATHYECKOE HAKOIUICHWE M (OPMHUPOBAHUE 3HAHHUU C
UCIIONIb30BaHUWEM TMpOLEAyp aHanu3a U o00o0meHus AaHHbIX. K 1JaHHOMY HampaBlieHUIO
OTHOCATCS HE TaK JAaBHO TOSBUBIIMECS CHCTEMBbI H00bIM AaHHBIX (Data-mining) m cucremsl
MoKcKa 3aKOHOMEPHOCTEH B KOMIIBIOTEPHBIX 0a3ax naHHbIX (Knowledge Discovery).

PacnioznaBanue 00pa3zoB. JTO OJHO M3 caMbIX paHHMX HampasieHuid MM, B xoTopom
pacrno3HaBaHHe€ OOBEKTOB OCYLIECTBISAETCS Ha OCHOBAHWU TMPUMEHEHHUS CIEHUaTbHOrO
MaTeMaTHYECKOro ammapaTa, 00eCIIeYMBAIOIIEr0 OTHECEHHE OOBEKTOB K Kiaccam, a KIIAcChl
OTHCHIBAIOTCS COBOKYITHOCTSIMH ONPEIEICHHBIX 3HAHUN TPU3HAKOB.

WUrpel W MammHHOE TBOPYECTBO. MaIIMHHOE TBOPYECTBO OXBATHIBACT COYMHEHHE
KoMmnbloTepHOM — My3biku, HWHWC s u3oOpereHuss HOBbIX  00bekToB.  Co3naHue
MHTEJUIEKTYaJIbHBIX KOMITBIOTEPHBIX UTP SBISETCS OAHUM W3 CaMBIX Pa3BUTBHIX KOMMEPUYECKUX
HarpasieHult B cepe paspadbotku I10.

[IporpammHuoe obecnieuenue cucreM M. MHcTpyMeHTanbHbIE CpecTBa AJi pa3pabOTKU
NUC Bxitoyaer crenuaibHble S3bIKH NPOrPaMMHMPOBAHUS, OPUEHTHPOBAHHBIE HAa 00pabOTKY
cumBosnbHON  mHpopmanuu  (LISP, SMALLTALK, PE®AJI), s3bIKM JOrHY4ECKOro
nporpammupoBanusi (PROLOG), sseiku I13 (OPS 5, KRL, FRL), unTerpupoBaHHbIe
IIPOTPaMMHBIE CPEJIBI, COJIEPIKAIIIE aPCEHAT HHCTPYMEHTAIBHBIX CPEACTB JUIS CO3/IaHUS CHCTEM
U (KE, ARTS, GURU, G2), a takxe o6onouku 3C (BUILD, EMYCIN, EXSYS Professional,
OKCIIEPT), xoTopele mMO3BOJSAIOT co3naBaTh npukiaansle OC, He mnpuberas K
IpOTpaMMHUPOBAHUIO.

HoBple apXUTEKTypbl KOMIBIOTEPOB. OTO HaNpaBICHHE CBS3aHO C CO3JaHHEM
KOMITBIOTEPOB HE (DOH-HEHMAaHOBCKOW apXUTEKTYyphl, OpPHUEHTHPOBAHHBIX Ha 00pabOTKy
CHUMBOJIbHON WH(poOpManuu. M3BeCTHBI yaadyHbIE NMPOMBINUICHHBIE PEIICHUS MapalIeNbHBIX U
BEKTOPHBIX KOMIIBIOTEPOB, OJHAKO B HACTOsIIEe BpeMs OHU HMEIOT BECbMa BBICOKYIO
CTOMMOCTh, a TaK)K€ HEJOCTATOYHYI) COBMECTUMOCTH C CYIIECTBYIOIIUMH BBIYHCIATEIbHBIMA
CpeICTBaMHU.

Wutennekryanpable  poOoThl. Co3MaHME WHTEIEKTYyalbHBIX pPOOOTOB COCTABIISIET
KOHEYHYI0 IIeJib POOOTOTEXHUMKU. B Hacrosdmiee BpemMss B OCHOBHOM HCIHOJb3YIOTCS
POTPaMMHUPYEMbIE MaHUIYJISITOPBI C XECTKOH CXEMOH yIpaBlieHHs, Ha3BaHHBIE POOOTaMH
nepBOro mokoyieHus. HecMmMoTps Ha OYeBHJHBIE YCIEXH OTAEIbHBIX pa3padoTOK, 3pa
MHTEJUICKTYaJIbHBIX aBTOHOMHBIX pOOOTOB TMOKa He HAcTymwia. OCHOBHBIMH CICPKHBAIOIIMH
(dakTopamMu B pa3paboTKe aBTOHOMHBIX POOOTOB SIBIISIOTCS HEpEIIEHHBIE MPOOIeMbl B 001aCTH
MHTEPIpPETANN 3HaHUH, MAIIMHHOTO 3PEHUS, aIEKBATHOTO XpaHEHUsI U 00pabOTKH TPEXMEPHOM
BU3YaJIbHOW MH(OPMALIUU



Mpl, B HallleM Kypce, MHTEJUIEKTOM OyJleM Ha3bIBaTh CIIOCOOHOCTh MO3Ta pellaTh 3a1auu
oyTeM MpUOOpEeTeHMs, 3alOMUHAHMS U IeJICHANPaBIEHHOrO0 MpeoOpa3oBaHUs 3HaHUHA B
nporecce 00y4eHHsI Ha ONbITE U aalTaluK K Pa3HOOOPa3HbIM 0OCTOSITEIECTBAM.

3. Ocunosublie nonstus UNUC.

IlonaTue naHHble, 3HaHUA ¥ MHGOPMALKS OTPAXKAIOT TPU aclleKTa MpeIMETHON o0iaacTu
CO3HaHUH CyOBeKTa.

1. CunTakcuueckui

2. CemaHTHYECKUI

3. Ilparmatuyeckuit

CHHTakCHYEeCKMH  acleKT  JAEUCTBUTEIbHOCTUM  pealiu3yeT  JaHHble,  KOTOpbIE
IPEACTaBISIOT COOOM 3almMCaHHBIE IOCPEICTBOM KaKOro-nubo Hocutensd, (akTel U HUX
3aBUCUMOCTH. DaKTHl MPEIMETHON 00JacTH MOTYT OBITH NPEICTABJICHBI B BUJE ONMUCAHUN HA
€CTECTBEHHOM S3bIKe, B BU/I€ TpaQHUECKUX JUarpaMM U MaTeMaTH4ecKuX (popmyi.

3HaHMSI TPEACTABISAIOT COOOM JaHHBIE, OCMBICICHHBIE WM IOHSTbHIE CYOBEKTOM,
KOTOpPbIE 3allOMHHAIOTCS JJIsl TOCIEAYIOIIEro IeJICHANpPaBIEHHOIO HCIOJIb30BaHUSA. 3HAHUSA
NPECTABISIOT CEMAaHTUYECKHI aCTIEKT MPEIMETHOM 00acTu.

Wndopmanus — npupaiieHue 3HaHui cyObekTa. MHpopmanus — HOBblE U IOJIE3HBIE
JlaHHbIE, OCMBICIIMBAEMbIE Ha OCHOBE HMerolierocss 3HaHus. MHpopmanus — oTpaxeHue
ParMaTu4ecKoro acleKkTa NpeIMeTHON 00JacTH.

NHNC — sto UC, KoTOpasi ocHOBaHa Ha KOHLENUMUHU UcHoJb30BaHus b3 i renepaunuu
QITOPUTMOB NPUKIAAHBIX 3aJad pa3jIMYHbIX KJIaCCOB B 3aBUCUMOCTH OT KOHKPETHBIX
MH(OPMaLIMOHHBIX TOTPEOHOCTEN MOIB30BATENEH.

4. Knaccugukanus MNUC.

Boiaenstor 4 ocHOBHBIX NpU3HaKa nHTeIeKkTyansHocta MC:

1. Pa3BuTble KOMMYHUKATHUBHBIE CIIOCOOHOCTH, T.€. CHOCOOBI B3aMMOJCUCTBUS
KOHEYHOTI'O II0JIb30BaTENsl C CUCTEMOM;

2. YMeHue pemiath CJIOXKHBIE IUIOXO (opMaiaM3yeMble 3aJayd, KOTOpble TpeOyroT
IIOCTPOEHHSI OPUTHMHAIBHOIO aJrOpUTMa PEIICHUsS B 3aBUCHUMOCTH OT KOHKPETHOW CHUTYyallWH,
XapaKTEepU3YIOIIecsl HEONPEAEIEHHOCThIO U TMHAMUYHOCTBIO UCXOAHBIX TAHHBIX M 3HAHUI;

3. CamooOyuaemMOCTh, T.€. YMEHHE CHCTEMbl aBTOMATHMUYECKH W3BJIEKATh 3HAHUS U3
HAKOIUIEHHOTO OIbITa ¥ IPUMEHATD UX JUIsl pELICHUs 3a/1a4;

4. AIanTUBHOCTb — aJIeKBaTHOE OTPAXKEHHE JIeMCTBUTEIILHOCTH, CIIOCOOHOCTh CUCTEMBI K
Pa3BUTHIO B COOTBETCTBUU C OOBEKTUBHBIMH U3MEHEHUSIMU 00JIaCTH 3HAHUI.

KaxxnoMy M3 nepeuMcieHHBIX NPU3HAKOB YCIOBHO COOTBeTcTBYEeT cBoiM kiacc MMC.
Paznuunble  cucremMbl  Moryr  o0iagaTb  OJHHMM — MJIM  HECKOJBKMMHU  MpPU3HAKaMU
MHTEJJIEKTYAJIbHOCTH € PA3JINYHON CTENEHBIO TPOSBICHMUS.

[Ton uHTEMNEKTYaNbHBIM HHTEpPEiicoM OynemM moHuMarh HHTepdeiic, o0ecrnedrnBaroIHii
HENOCPEICTBEHHOE B3aMMOJIENICTBUE KOHEUHOro noib3oBatend u 11K npu pemenun 3agaum B
COCTaB€ YeJIOBEKO-MAIIMHHON CHCTEMBI, BBIMOIHSIIOMIMMN 3 TPYIIbl (PYHKIINNA:

* obecriedeHue JUIs MOJIb30BATENs BO3MOXKHOCTH MOCTAaHOBKHU 3a1aud st O9BM nmytem
COO0O0I1IeHNUs TOJIBKO ee yciioBus (0€3 3a1aHus TPOrpaMMBbl PEIICHHUS);

+ obecriedeHre Ui TOJb3-JI1 BO3MOKHOCTU (POPMHUPOBAHMS Cpel PELICHUs 3a/Jadyd C
MCIIOJIb30BaHUEM TOJIBKO TEPMHHOB U MOHATUH U3 0051acTH NMPO(EeCCHOHATBFHON 1eATeNbHOCTH
M0JIb30BATEsl, €CTECTBEHHBIX (hOpM NpeacTaBIeHUs HHPOPMaLIUY;

 o0ecrnieueHre rHOKOro Juaora ¢ MCIOJIb30BaHUEM PAa3HBIX CPEACTB, B TOM YHCIIE HE
periiaMeHTHPYEMBIX 3apaHee, C KOppeKLneil BO3MOKHBIX OIIMOOK MOJIb30BaTEs.

['unepTexcToBBIE CUCTEMBI

B ocHOBe rMIIEPTEKCTHOTO MOAXOJAa K W3JIOKEHMIO 3HAHUA JIEKUT TaK Has3blBaeMas
"Meradopa runeprekcra’, CyTh KOTOPOW B TOM, YTO B IMaMSTH Y€JIOBEKa 3HaHUsS "yIaKoBaHBI" B



BUJIE OTNIEIBHBIX UJCH U (DAKTOB, MEKIY KOTOPHIMU YCTAHOBIJICHBI JIOTHKO-CMBICIIOBBIC CBSI3H.
I'C peanusyer Takyro CTPYKTypy Ha (PU3HUECKUX HOCHUTEISIX aMSITH.

[Ipumepamu runeprekcTa Ciay>KaT TOJIKOBBIE CIIOBAPU M SHUMUKIOINEIUU, COCTOSIINE U3
CTaTeil, B KOTOPBIX COJEPIKATCS CCHUIKH Ha IPYTrUe CTaThH.

1.2. Jlekmus Ne 2 (2 gaca).
Tema: «Mogenu u apXuTEeKTypa HEUPOKOMITBIOTEPHBIX CUCTEM»
1.2.1. Bonnpochbl JieKIUM:

1. CBolicTBa 3HAHMI U OTIMYNE 3HAHUM OT JaHHBIX.

2. Tunbl 3HAHWNA: JACKJIApaTUBHBIE M MPOLEAYPHBIC, HKCTCHCHUOHAJIbHBIC U
MHTCHCUOHAJIBHBIC,

3. HeuyeTkue 3HaHuA.

4. VcTOYHMKM 5SKCHEPTHBIX 3HAHUM, W3BJIICUEHHUE M CTPYKTYPUPOBAHHME 3HAHUM,

CTaJuM NPHOOPETEHNs 3HAaHUH, aBTOMATU3UPOBAHHOE TPUOOPETEHUE 3HAHUH.

1.2.2. KpaTkoe coaep:kaHue BONPOCOB:

1. CBoiicTBa 3HaHUN U OTJIMYME 3HAHUN OT JAHHBIX.

OcHoBHbIM oTiIMUUTENBHBIM Npu3HakoM CHUMU saBnsercs pabota co 3HaHusIMu. Eciu i,
OOBIYHBIX IPOrpamMM IPEJICTABICHUE JAHHBIX AJTOPUTMA ONpPENENseTCsl Ha YPOBHE ONMHUCAHMS
s3pIKa TporpamMmmupoBanus, To a1 CUM mpencraBieHune 3HaHWK BBUIMBACTCS B MPOOJIEMY,
CBSI3aHHYIO CO MHOTHMH BOIPOCAMHU: YTO TAaKO€ 3HAHMS, KaKUe 3HAHUS XPAaHUThb B CHUCTEME B
Buze 06a3bl 3HaHmi (b3), B KaKOM BUI€ U CKOJIBKO, KaK UX UCTIOIb30BATh, MOTIOJIHATH H T. 1.

B otnunuue oT 1aHHBIX 3HAHUS 00J1a/1a0T CIEAYIOIIMMU CBONCTBAMMU:

1) BHyTpeHHEW HHTEpIpPETHPYEMOCThIO — BMecTe ¢ mHpopmanueir B b3 mpencrasieHs
UH(POPMALIMOHHBIE CTPYKTYpPbI, IMO3BOJIAIOIIME HE TOJbKO XPAHUTh 3HAHMS, HO U
MCIIOJIb30BaTh UX;

2) CTpyKTYpUPOBaHHOCTHIO — BBIMOJHACTCS AEKOMIIO3HUIIMS CIOKHBIX 00BEKTOB Ha Oolee
IIPOCTHIE U YCTAHOBJIEHUE CBSI3EH MKy HUMH;

3) CBSI3aHHOCTBIO — OTpaXarOTCA 3aKOHOMCPHOCTH OTHOCHTCIBHO (l)aKTOB, IMponeccos,
SIBIICHUI U IMPUYIUHHO-CJIICACTBCHHBIC OTHOIICHHA MCKAY HUMMU,
4) AXTHBHOCTBIO — 3HaHHUA npeamnojgararoT LEJICHAIIPABJICHHOC HCIIOJIBb30BAHHUC

uH(pOpMalliHU, CIIOCOOHOCTh YIPABJIATh MH(POPMAIIMOHHBIMH IPOLIECCAMU T10 PEIICHUIO

OIPECIICHHBIX 3aad.

Bce »1H cBolicTBa 3HaHHMI B KOHEYHOM HTOTE JOJKHBI 00€CIeYuTh BO3MOKHOCTE CUIN
MOJIEJIMPOBATh PACCYKIEHUS Y€JI0BEKa IIPU PELICHUH NPUKJIAJHbIX 33]1a4 — CO 3HAHUSMU TECHO
CBSI3aHO NOHSATHE NPOLEAYpPHI MOJIYYEHHs pelIeHui 3anad (cTpareruu oOpabOTKH 3HaHui). B
cucreMax o0OpaOOTKM 3HaHUHM TaKylO MPOLETYpPY HA3bIBAIOT MEXAHW3MOM BBIBOJIA, JIOTHUECKUM
BBIBOJIOM WJIM MalIMHON BbiBoja. [lpuHuIMnbBI moctpoenust mexanusma BeiBoga B CHUU
OTIpeNIeNAI0TCS CIIOCOOOM MPECTABICHUS 3HAHUHM U BUIOM MOAETUPYEMBIX PACCYKIECHUH.

2. Tunel 3HaHWi: JeKIapaTUBHBIE W TPOIEAypHBIE, OKCTEHCHOHAIBHBIE U
WHTEHCUOHAJIbHBIE.

OOpabatbiBaemyto Ha OBM wuHpOpManuio crexyer pasiensTb Ha MpPOLEIYPHYIO U
nexnapatuBHyo. [IpouenypHyro MH(OpPMAIMIO COCTABISIOT MPOrpaMMBbl ISl PELEHUs] TeX WU
WHBIX 33/1a4, JIEKIapaTUBHYIO — JaHHbBIE, C KOTOPBIMU 3TH MporpamMMbl padotaroT. CTaHmapTHOU
dbopmoii ipeacTaBneHns nHbopMaru B namsati DBM siBisieTcs, Kak MpaBuiio, MalIiHHOE CJIOBO. B
coBpeMeHHbIX DBM U1 npeacraBieHus JaHHBIX M KOMaH[| UCTIOJIb3YOTCS OJMHAKOBBIE IO YUCITY
pa3psI0B MalIMHHBIE ci10Ba. OAMHAKOBOE YHCIIO Pa3ps/ioB B MAIMHHOM CJIOBE JUISl KOMaHA U JUIs
JAHHBIX TI03BOJISIET paccMaTpuBaTh X B DBM B KauecTBe OIMHAKOBBIX WH(POPMAIOHHBIX €IUHUII
U BBINOJIHATH CXOJHbIE orepary Haa HUMHU. ColepuMoe MaMsaTH o0pa3zyeT HH(GOPMALMOHHYIO
0azy.

B 1970-e romel ¢ pa3BUTHEM TEOpUH 0a3 JAHHBIX MPOUCXOAUT (HOPMHUPOBAHHE OCHOBHBIX
MOJIEJIE TIPEACTaBICHUs JAHHBIX: CETEBOM, HEPApXUYECKOM M pesUMOHHOM. B pamkax
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CJICYIOILETO MOKOJIEHUSI MOJIENIE JAHHBIX MTPOMCXOAUT MOCTENEHHOE CIAMSHUE JaHHBIX U 3HAHUH.
B coBpeMEHHBIX Pa3BUTBIX MOJENAX NPEACTABICHUSA JAHHBIX BBIACIAIOT WHTEHCHOHAIBHBIE U
HKCTEHCHOHAJIbHBIE NPE/ICTABIICHUSI.

B 3KCTEHCHOHaNBbHYIO 4YacThb BXOJST KOHKPETHbIE (AaKThl, KacaroLIMecss NpeAMETHON
obnmacti. B MHTEHCHOHANBHYIO YacTh BXOIAT CXEMBbI CBS3eH Mexay arpuOyramu. DakTHYecKH
9KCTEHCHOHAJIbHBIE MPE/CTABICHNUS ONMUCHIBAIOT KOHKPETHBIE OOBEKTBI, COOBITUS, IMPOLECCHl U
SBJICHUSL U pacCMaTpUBAEMOM TpeMETHOW oOmactu. VHTEHCHOHANTBHBIC MPEACTaBICHHS
(UKCUPYIOT 3aKOHOMEPHOCTH U CBSI3H, KOTOPBIM 3TH KOHKPETHbIE 00BEKTHI, COOBITHS, IIPOLIECCH] U
sBIEHUs O0O0sM3aHbl B JAaHHOW MPOOIEMHOM O00JacTH  YIOBJIETBOPATh. DKCTCHCHOHAIBHBIC
IPEICTABICHNS OTHOCATCA K JaHHBIM. OTHOCUTEIBHO MHTCHCUOHAIBHBIX IIPEACTaBICHUN TOBOPST
00 Kak 0 cxeMax 0a3 JaHHBIX, JIMOO KaK O 3HAHUSIX O MPOOIEMHOI 00JIaCTH.

3. Heuetkue 3Hanus.

Psin moOHSTHIT YeloBeYECKMX 3HAHWE OKa3bIBACTCS TPYIAHO, a MHOTJA W HEBO3MOXKHO OIKCATh
KOJIMYECTBCHHO, I/ICHOJII)3y51 I[e’TepMI/IHI/IpOBaHHI)Ie HWIIN CTOXACTHUUYCCKHUEC MCTOOBI. TPYIIHOCTI/I
BO3HHKAIOT TPH CO3JaHUKM MOJICNICH HE TOJHOCTBIO ONMPECICHHBIX, HCTOUHBIX, HCUYCTKUX 3HAHUIA.
3T0 CBsI3aHO C TEM, qTo quOBequKOMy MBIIIJICHUO HpI/ICYHIa JIMHI'BUCTHUYCCKAas
HEOIPECICHHOCTh, 3HAHUS M TIOHATHS, KOTOPBIMU OINEPUPYET YEJIOBEK, 4YacTO HMEHOT
Ka4eCTBCHHYIO TIPUPOJY, OHM CHTYaTHUBHBI, OBIBAIOT HENOJHbIMA. J[ms (opmanmmzarmu 3HaHMI
TAKOTO THIIA HMCIOJIL3YETCs amapaT TEeOPHU HEUETKUX MHOXECTB, CO3JJAHHUE KOTOPOTO CBSI3aHO C
MMEHEM M3BECTHOTO aMepHKaHCKoro y4aeHoro JI. 3ane.

4. VICTOUHMKM SKCHEPTHBIX 3HAHWM, WU3BJIEUCHHWE M CTPYKTYpPUPOBaHUE 3HAHUM, CTaIUU
NpUOOpETEeHNs! 3HaHUH, aBTOMaTU3MPOBAHHOE TPUOOPETEHNE 3HAHUH.

PaccmatpuBast MeTo/Ibl IPHOOPETEHMSI 3HaHUM, Oy/1eM HCIIOIb30BaTh CIECAYIOLINE TEPMUHBI:
U3BJICUCHUE, TONy4YeHue, (opMUpoOBaHME, NMpuoOpereHHe 3HaHMi U oOyuenue b3. Onpenenum
CYIIHOCTh YKa3aHHbIX TepMUHOB. Ilox wu3BnedeHneM 3HaHMN OyJaeM MOHUMATh IPOLECC
NPUOOPETEHUs] MAaTEepHATU30BAaHHBIX 3HAHWH W3 TEKCTOJIOTHMYECKUX HMCTOYHHMKOB MH(OpMaLuu c
ITOMOIIIBIO HEKOTOPOM COBOKYITHOCTH METO/I0B M IPOLIEAYP, NO3BOJISAIOIIMX IIEPEXOIUTHh OT 3HAHUU
B TEKCTOBOW (opMe K MX aHanoram Juid BBojaa B 0a3y 3Hanuii CUU. Ilonyuenue 3HaHuil — 310
npoliecC NpUOOpeTeHus] BepOan3yeMbIX U HEBEpOATU3yeMbIX 3HAHUM AKCIepTa, OCHOBAHHBIM Ha
WCIIOJIb30BAHUM HETIOCPEJICTBEHHO MM CaMHMM WM WH)KEHEPOM IO 3HAHUSAM IIPUEMOB, MPOLENYD,
METOJI0B U UHCTPYMEHTAJIbHBIX CPECTB.

®opMHpOBaHUE 3HAHUM — 3TO MPOLIECC aBTOMATUYECKOro HMPHOOpETeHus (MOpPOXKJICHUS)
CHCTEMOI MCKYCCTBEHHOTO MHTEJUIEKTa WM MHCTPYMEHTAJIBLHBIM CPEJICTBOM HOBOTI'O U TOJIE3HOTO
3HAHUS M3 UCXOJHOM U TeKyllel HH(pOpMaIMU, KOTOPOe B IBHOM BHJIE HE (POPMHUPYIOT SKCIIEPTHI, B
LENSX OCBOGHHS HOBBIX NPOLEAYp pPEUIEHUS NPUKIAAHBIX 3a7ad Ha OCHOBE HCIOJIb30BaHUS
pa3IMYHBIX Mojenel MammHHOro oOyuenus. I[loj mpuoOpereHuem 3HaHWMM OyneM INOHUMATH
MPOLIECC, OCHOBAHHBIA Ha MEPEHOCE 3HAHUM M3 Pa3IMYHbIX MCTOYHUKOB B 0a3y 3HaHMN IyTeM
UCIIOJIb30BAHUS Pa3IMUHBIX METO/I0B, MOJIEIEH, AITOPUTMOB M HHCTPYMEHTAJIBHBIX CPE/ICTB.
[lonsiTue mTONMydYeHHEe 3HAHMW COOTHOCUTCS C TMOHATHSIMUA U3BJIEYEHHE, NPHOOpETEeHHeE,
(opMHIpoBaHKE 3HAHUH KaK YacTh-1IeJI0€.

OOyuenue 0a3bl 3HAaHUN — 3TO TpoLecc BBoJA (MepeHoca) mpruodpeTeHHbIX 3HaHuii B C1U
Ha OCHOBE NPHMEHEHUS COBOKYITHOCTH METOJOB, MPHUEMOB U IPOLIEAYP B LENAX €€ 3alOJHEHMS,
pacmmpenuss U Moaudukaiuu. TepmuH oOydeHHEe paccMaTpuBaeTcsi Kak cBoMcTBO b3, kak
COBOKYITHOCTb METO/I0B, IIPUEMOB U MpOLENyp BBOJA 3HaHUH B b3 1 Kak npouecc nepeHoca 3HaHUN
B CH1U.

BonmpmMHCTBO METOI0B M3BJIEUEHNUS U MOJIyYEHUs] 3HAHUI OCHOBAHO HA MPSMOM JHAJIOTe C
AKCIEPTOM.

Meronpl u3BnedeHus: 3HaHUM. OHM COCTOAT M3 TEKCTOJOTMUECKMX METOAOB U METOJOB
ABTOMAaTHYECKON 00pabOTKH TEKCTOB.



Tekcronornyeckue MeTOAbl NpPEIHA3HAYEHBI JUIA IOJYYEHUs] MHXXEHEPOM II0 3HAHMAM
3HAHUHA M3 MAaTepUaIM30BAHHBIX HCTOYHHMKOB, B KAueCTBE KOTOPBIX BBICTYNAIOT MOHOTrpaduu,
y4eOHMKH, CTaTbu, METOJMKU, MHCTPYKIMHA M JPYTHe HOCUTEIM TNPOPECCHOHAIBHBIX 3HAHHU.
TekcTonornyeckre MeTojpl, HECMOTPSl Ha MX HPOCTOTY M TPUBHAIBHOCTb, SIBIISIIOTCS HAaUMEHEE
pa3pabOTaHHBIMU. DTH METOJ(bl OCHOBBIBAIOTCS HE TOJIBKO HA BBISBICHHU W MOHUMAHHUU CMBICTA
TEKCTa, HO U Ha BbIIETIEHUHN 0A30BbIX MOHATHIA U OTHOILICHUH, T. €. HPOPMUPOBAHUN CEMAHTUYECKOM
(monsTHIiHOMN) cTpyKTYypHI I1pO.

[Ipouiecc moHMMaHMs SBJSIETCSI CIOKHBIM U He (popMau3yeMbIM, Ha HETO CYIIECTBEHHO
BJIMSIIOT KOTHUTHBHBIN CTHIb MH)KEHEPA 110 3HAHUSAM U €TI0 MHTEJUIEKTYalIbHbIE XapaKTEpUCTUKU. B
WH)KEHEpUU 3HaHUM pa3paboTaHa MeETOJMKA aHalW3a TEKCTOB B IENSIX HW3BJICYCHUS U
CTPYKTYpUpOBaHUsI 3HaHUN. MeToAMKa IpeayCMaTpUBacT OBJIAJCHUE HHXEHEPOM I0 3HAHUAM
MHUKPOCTPYKTYPOM TEKCTa, BBHIWICHEHHE KIIOUEBBIX CJIOB (KOMIIPECCHIO HJIM CXKAaTHE TEKCTa) U
nocrnesyoniee (GoOpMUPOBAHKE MOJIS 3HAHUH.

CxxaTve TeKcTa CIIY>)KUT METOJOJOTMYECKOM OCHOBOM JJIsi MCHOJB30BAHUS TEKCTOJIOIMUYECKUX
NpOLEAYp W3BJIECUYEHUSI 3HAHUN. TEKCTONIOrMYecKHue METObl SBJISIOTCS CaMbIMU TPYJOEMKUMU U
MIPUMEHSIOTCS, KaK [IPABUJIO, HA HaualbHOM 3Tarne co3nanus CUN.

3HAUYNTENBHOE PA3BUTHE MOMYYUIM METOJbl M3BJICUEHUS 3HAHUW MPU NPUMEHEHUU COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUM, B YACTHOCTHU TMIIEPTEKCTOBON TEXHOJIOTHH.

['uneprexkct — 3TO OpraHM3anMs HEIMHEWHOM IOCIIEIOBATEIbHOCTH 3allUCU W YTEHUS
uHpoOpMaIy, OOBEIMHEHHOW Ha OCHOBE acCOIMAaTHBHOW CBsi3u. CHHTE3 STOM KOHICMIUH U
nojauMoppusMa NPUBOIUT K HOBOM KOHLEMIMU THUIEPMEIHA, B pPaMKaXx KOTOPOH MEXIY
uH(pOpMaIMeH, MNPEICTaBICHHOW B pa3iudyHOi ¢opme (TEKCTOBOM, rpadHuecKol U JPYyrHx),
OpraHU3YIOTCSI ACCOLIMATUBHBIE CBSI3U.

OTH HOBBIE KOHLEMIUU PA0OTHl CO 3HAHMSIMUA CO3JIAIOT MPEANOCHUIKH JJIsl peIleHHs
nipoOieMbl 3 PEeKTUBHOCTH TIpoliecca MPHOOPETECHISI 3HAHUH.

Yeunus uccnenoBareneid B 00JaCTH MH)XEHEPUM 3HAHUM HampaBlieHbl HA co3faHue (popMabHBIX
METO/IOB M3BJIeueHMs 3HaHMWA. K uX 4uciy MOXXKHO OTHECTH METOJ aBTOMAaTH4YecKoil 00padoTKu
TEKCTOB Ha OCHOBE CTaTUCTUYECKOM 0OpabOTKM CEeMaHTHUYECKUX €IUHUI. MeToj U mporpaMMHbIE
Cpe/icTBa aBTOMAaTU3MPOBAHHOIO M3BJICUEHMsI 3HAHMW M3 TEKCTOB 0a3MpyrOTCs Ha (hOopMabHBIX
npoleaypax oOHapyKeHHUs B TEKCTaX CEMaHTHUYECKUX €JMHUILL PAa3JIMYHON BBIPAXKEHHOCTH.
CemaHTHUECKHE €IUHUIBI MOIYYAIOTCSl IMYTEM CTAaTUCTUYECKOW OOpabOTKU TEKCTOB, B OCHOBE
KOTOpOH JIEXKaT YHMBEPCAIbHBIE MEXAHU3MBbI OIPEJEICHNS YaCTOTHBIX XapaKTEPUCTUK TEPMUHOB.
3agaua W3BJIEUEHMS 3HAHWUN pelIaeTcs B JiBa dTama: cHayaja (OpMHUpYeTCs TEPMUHOJIOIMYecKas
ceTh (ToJie 3HAHMM), a 3aTeM OIPEAENsAeTCs AacCOlMaTuBHAs OJM30CTh TEPMUHOB Ha OCHOBE
CTaTUCTUYECKH OIPENEeNICHHOM Mephl acCOIMalK. JJOCTOMHCTBO pacCMOTPEHHOTO METOAa COCTOUT
B aBTOMAaTH4ECKOM BbISBJICHHMM 3HAYMMBIX CIIOB U CBS3€H ¢ y4eTOM CTaTUCTHUECKOW HH(OpMALUH O
TUIIEPTEKCTE B LIEJIOM.

VYKa3zaHHbIE HOBBIE NOAXOJbl K aBTOMATU3AaLlMM W3BJICUEHUS 3HAHMK IIOKA HAXOAATCS Ha
CTaJIMU WCCIIEOBAHUI U HE HAIIM IpUMeHeHMs B npaktuke coznannsg CUN. Onnako pe3ynbraTsl
UCCIIEIOBAaHUI MTO3BOJISIOT HA/IEATHCS Ha co3anue 3(¢dekTuBHbIX MeTo10B 1 CUU, nmo3Bosstomumx
CHM3UTH TPY/A03aTpaThl IPU U3BJICUCHUN 3HAHUI HA Ha4YaIbHOM 3Tare cuHTe3a 6a3 3Hanuii CUU.
Meronpl  monydeHHMs OKCHEPTHbIX 3HaHMM. K HMM OTHOCATCS  ClEAyrOIIME  METOJBL:
KOMMYHUKaTHBHbIE (IIACCUBHBIE M AKTUBHBIE), OCHOBAHHbIE Ha MPSMOM JHAIOre 3KCIEPTOB U
MHKEHEPOB 10 3HaHMsAM Kak 0e3 ucnonb3oBanus CUU, tak u ¢ npumenennem CHUU (texHonoruu
OKOH, MEHIO); TICHXOCEMAHTHUKH U TecTHpoBanus b3.

KoMMyHHMKaTHBHbIE METOIBl TONYYEHMs 3HAHMH paccMaTpUBAIOTCS KaK  Pa3HOBUIHOCTU
MHTEPBbIOMPOBaHUs. /i1 HUX XapaKTepHBI CIIEAYIOIINE OCHOBHbIE OCOOEHHOCTH:

1) He umerot opMabHOTO OIpeNeNieH s M HOCST KauyeCTBEHHBII xapakTep. [loimydeHHbIe ¢
UX TIOMOIIBIO 3HAHUS HECYT Ha ce0e OTIeYaTOK CaMOHAOJIOAEHHMH 3KcIepTa U CyObEKTUBHYIO
MHTEPIIPETALNIO NHKEHEPA 110 3HAHUSIM.

2) TpeOyroT CIOBECHOTO BBIPAKEHHS SKCIIEPTOM CBOMX 3HAHHWH, YTO SIBJSIETCS HEMPOCTOM
3agaueil. HeTo4HOCTP M HEANEeKBAaTHOCTH CIIOBECHBIX OINMCAHUN MBICIMTEIBHBIX IPOLIECCOB U
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MPUMEHSIEMBIX SBPUCTUYECKUX MMPHUEMOB, UCHOIb3YEMbIX MPHU PEIICHUH 3a]a4, BEIyT K CEPhE3HBIM
MOCJIEJICTBHSIM.

3) CJI0KHOCTD BBIPKEHHUS MTPOLICAYPHBIX 3HAHHUMN ITPU MX CIIOBECHOM OIMCAHUH.

4) KpaiiHsis CIOXHOCTh SIBHOIO OIKMCAHHS 3HAHWMA, KOTOPBIC SIBISAIOTCS PE3yJIbTaTOM
KOMIWISIIIUM ¥ aBTOMAaTU3Ma MPOIIECCOB MBIILICHHS, a TAKKe UHTYUIMH dKcrepTa. B ncuxonoruu
JIOKa3aHO, YTO MHTYHUIIMA Ha CaMOM JIelie SIBIISIeTCSl CIOCOOHOCTBIO paciio3HaBaTh 00pasbl. OnHaKo
CIIOBECHOE ONKCaHKE CIIOCOOHOCTH K PACIO3HABAHUIO 00PA30B AaTh KpaiftHe TPYIHO.

5) TpymoeMmkocTh oOpraHu3anué ¥ Hed()HEKTUBHOCTh B3aUMOICUCTBHS HH)KEHEpa II0
3HAHWSIM ¥ JKcriepra. Ha HUX mpuxofsTes OOJbIINe MHTEIUICKTYalbHbIC HATPY3KH, CBS3aHHBIC C
BepOa3alyeil 3HaHui, yrpaBIeHHEeM MPOLECCOM KOMMYHHMKALIMH U HEOOXOIMMOCTBIO OCBOEHHS,
aHamm3a ¥ JOKYMEHTHPOBAHUS OONBIINX 00BEMOB HOBBIX 3HAHUH.

KoMMyHHKaTuBHBIE ~ METOABI  NOJYYEHHs 3HAHUM  OTIMYAKOTCS  CBOEM  HU3KOMU
apdexkTuBHOCTRIO. Tak, TpU HEMOCPEICTBEHHOM B3aMMOJICHCTBUHM HHXXCHEpA [0 3HAHUSAM U
JKcrepTa Tepsercs 10 76% uHdopMaryu.

OmuH u3 myTe COBEPIICHCTBOBAHMS TMpoliecca NPUOOPETEHUs] 3HAHUM COCTOMT B
pa3paboTKe METOJI0B, MO3BOJSIONINX MEpeaTh 4acTh (DYHKIIHIA, BBIMOIHSEMBIX HHXEHEPOM IO
3HaHUSIM, caMoMy 3kcriepty wim CUN.

Mertonel  QopMupoBaHus 3HaHWNA. TpyJHOCTH W3BIEYEHUS 3HAHUW U3 TEKCTOBBIX
WCTOYHUKOB M TIOJYYEHHS HUX OT DKCIIEPTOB CTUMYJIMPOBAIHM Pa3BUTHE METOJIOB (POPMHPOBAHUS
3HAHWM, U3BECTHBIX, KAK METO/IbI ‘“MaIlIMHHOTO 00y4eHHs .

s pazButbix CUHM cniocoGHOCTh 00y4aThesi, T. €. CAMOCTOSTENBHO (POPMUPOBATH HOBBIE
3HAHMA HAa OCHOBE TEKYIIMX 3HAHHIA, COOCTBEHHOTO OIbITA PEIICHHUS MPUKIAIHBIX 33a4, sIBISETCS
UX CYIIECTBEHHOW XapaKTepUCTUKOW. MeToabl (GOpPMHpOBaHMS 3HAHUK JIEKAT B OCHOBE
ABTOMATUYECKUX CHCTEM IPUOOPETEHUSI 3HAHUA.

ABTOMAaTHYECKHUE CHCTEMBI (DOPMUPOBAHUS 3HAHUU SIBISIIOTCA 00JI€€ MPEAIOYTUTEIHBIMU,
TaK KaK YMEHBIIAETCs] BEPOATHOCTh OIIMOOK B MPUOOPETAEMBIX 3HAHUSAX M CHIKAETCS BpPEeMS MX
puoOpeTeHus..

['maBHBIi BOonpoc, Ha KOTOPBIA TOKHBI OTBETUTH METO/IBI ()OPMUPOBAHUS 3HAHHIA, COCTOHUT
B CJIEAYIOIIEM: KaK OT YacTHOTO (MpuMepa) eperTH K o01iemMy (00001eH sIM)?

bazucom Bcex MeTomoB (OpPMUpPOBAHUS 3HAHUM SBISAETCS WHAYKIMSA, KOTOpas JIGKUT B
OCHOBE TOJTy4eHHsI OOIINX BHIBOJOB U3 COBOKYITHOCTH YAaCTHBIX YTBEPIKICHHIA.

1.3. Jlekuus Ne 3 (2 yaca).
Tema: «OnHocnolHbIN nepcenTpod. OOyueHHe 0JHOCIONHOTO MepcenTpoHa Mo JIebTa-

MPaBUITY»
1.3.1. Bonpocsl J1eKIHH:
1. buonornueckuit npororun HC. Monenu uCKyCCTBEHHBIX HEHPOHOB.
2. [Tepcentpon. OOyueHHe nepcenTpoHa.

1.8.2. KpaTkoe coaep:kanue BONPOCOB:

buonornueckuit HelipoH

HepBHyro crcTeMy 4enoBeKa MOKHO PACCMOTPETh Kak 3" -CTYIEeHYATYIO.

[lenTpoM 3TOW CHUCTEMBI SIBIIIETCS MO3T, MPEACTABICHHBIM CEThI0 HEHPOHOB (HEPBOB).
Penieniropbl mpeoOpa3oBBIBAIOT CUTHAJIBI OT TelNa M W3 OKPYKAIOIIeH Cpeibl B AIIEKTPUUYECKHUE
umnyaescel, nepenasaeMbie B HC (mo3r). DddexTopsl npeoOpa3oBbIBAlOT 3IEKTPUUECKHE
UMITYJIbCBI, creHepupoBaHHble HC B BBIXOJHBIE CUTHAJIBI.

»

Penenrropsr > HC O dexropsr
Bozoyxnenue —> (Mo3r) —> OTKINK

&
<«

Y

Pucynok 1 — brounas auarpamma Jyist HEpBHOM CHCTEMBI
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CymiecTByeT MHOXKECTBO (JOPM H pa3MEPOB HEUPOHOB, B 3aBUCUMOCTH OT TOTO, B KaKOM
4yacTh Mo3ra oHHM HaxoasTca. Camblil pacipocTpaHEHHBINA TUIT HEHPOHOB KOPHI TOJIOBHOTO MO3ra
— nMpamMuJaibHas KJIeTKa.

¢ Lﬂynanbua JACHApHUTA

Bepxymeunsie
JEHIPUTHI \

CHHAITHYECKUE
BXOJIBI

Teno

KIIETKHA
OcCHOBHEBIE

JIEHAPUTHI

T

/’7\\% CHHANTHYECKHE
OKOHYAHUA

Pucynok 2 - buonornueckuii HeiipoH
JIeHApUTHI UAYT OT Tela HEPBHOM KJIIETKH K IPYTUM HEHpOHaM, II€ OHU IPUHUMAIOT
CUTHAJIBI B TOUKAX COCJUHEHMS, Ha3bIBAEMBIX CUHANcaMu. [ [puHATHIE cHHAIICOM BXOJHBIE
CUTHAJIBI [TOJIBOJATCS K TNy HEHpOHA. 371eCb OHU CYMMUPYIOTCS, IPUYEM OJTHU BXO/IbI
CTpeMsTCs BO30YAUTh HEMPOH, Ipyrue — BOCIPENATCTBOBATh ero Bo30yxkaeHuto. Koraga
CyMMapHO€ BO30y’KJI€HHE B TeJle HEWPOHA MPEBBILIAET HEKOTOPBII MOpor, HEHPOH
BO30Yy)XJ1aeTcs, MOChLIast 10 aKCOHY CUTHAJI IPYTMM HEeHpOHaM.
CuHarchl — 3TO 3J€MEHTApHBbIE CTPYKTYpHbIE U (YHKIIMOHAJIbHBIE €IUHHUILIBI, KOTOPbIE
NepeJaloT UMITYJIbChI MEXAY HEMPOHAMH.
AKCOHBI — JINHUU TIepeiau, UMEIOT 0oJiee IUIaJKyI0 MMOBEPXHOCTh, TOHKWE TPAHULIBI U
OOJBIIYIO AJTUHY.
JleHpuThl — 30HBI IpUEMa, UMEIOT HEPOBHYIO TOBEPXHOCTh C MHOXECTBOM OKOHYAaHUM
(Ha3BaHUeE J1aHO M3-3a CXOJICTBA C IEPEBOM).

MoJienu HCKYCCTBEHHBIX HEMPOHOB

PaccmotpuM HenmHEHHYIO MOJIENTb HCKYCCTBEHHOTO HEMpPOHa, jexaryto B ocHoBe HC.

OcnoBy kaxaoi HC cocTaBisitoT mpocTbie, B OOJIBIIMHCTBE CIIy4aeB — OJIHOTHUIIHBIE,
AIIEMEHTHI (STYeUKH ), UMUTHUPYIOIIHE paboTy HEHPOHOB MO3Ta.

Kaxaplii HEHPOH XapaKTEpU3yeTCs CBOMM TEKYIIMM COCTOSSHUEM IO aHAJIOTUU C
HEPBHBIMHU KJIETKaMH T'OJIOBHOT'O MO3Ta, KOTOPbIE MOTYT OBbITh BO30YX/IE€HBI WU 3aTOPMOKEHBI.
OH o6magaer Tpynmnoil CHHANCOB — OJHOHAINPABICHHBIX BXOJHBIX CBS3€H, COEAMHEHHBIX C
BBIXOJAMH JPYTUX HEHPOHOB, a TaK)K€ MMEET aKCOH — BBIXOJIHYIO CBS3b JIaHHOTO HEHpOHa, C
KOTOpOH curHan (Bo30YXJE€HUS WM TOPMOXKEHHUS) IOCTYMaeT Ha CHHAICHl CIEAYIOMIUX
HEHPOHOB.
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( ITopor

X1 by
Y OyHKIUs
AKTHBAIIH
Bxoansre Xy BrxogHoM
CHUTHAJIBI < Vi o(.) CHTHAJI
Y

Cymmarop

CuHanTu4eckue
Beca

Pucynok 3 — Mopenb HCKyCCTBEHHOTO HEHpOHa

B 3T0l MOZIE€IM MOXKHO BBIIEIUTHh 3 OCHOBHBIX 3JIEMEHTA.

1. Habop cunancos wnu ceszeti, Kaxblil U3 KOTOPBIX XapaKTEPU3YETCSI CBOUM 8€COM WU
Cunou.

B wactHOCTH, CUTHAX Xj HAa BXOZE CHHAIICA |, CBA3AHHOTO ¢ HEHPOHOM K , yMHOXaeTcs Ha
BeC W, IJIe HHIECKCHI OTHOCATCA: K — paccMaTpuBaeMoMy HEHpOHY, | — KO BXOJJHOMY OKOHYaHHIO
CHHAIICa, C KOTOPBIM CBSI3aH JAHHBIN BEC.

B orianune oT cHHAIICOB MO3ra B JAHHOM CJIy4ae BEC MOJKET IPUHUMATh KaK «+», TaK U
«-» 3HAUYEHUS.

2. Cymmamop — CKIAJbIBaeT BXOJHBIC CHUTHAJbI, B3BEIICHHBIE OTHOCUTEIILHO
COOTBETCTBYIOIINX CUHANCOB HEepoHa. ONUCHIBACTCS B BUJIEC TMHEHHON KOMOMHAITUH.

3. @yuryus axmusayuu (cocamus) OTPaHUYMBACT AMIUTUTYIY BBIXOJHOTO CHUTHAIA
HelipoHa. OOBIYHO HOPMAJNM30BaHHBIM JMANa3oH AaMIUIUTYJ BBIXOJa HEHpOHA JIEKUT B
unrepsaie [0,1] wm [-1,1].

Kpome TOro, B MoOAenb BKIIOYEH IOPOTOBBIM JJIEMEHT — 3Ta BEJIWYMHA OTPAKAET
YBEJIMYEHUE UM YMEHbIIEHHE BXOJAHOTO CUTHAJA, TI0JaBaeMOro Ha (PYHKINIO aKTUBALUH.

B mar. npencrasienun QyHKII-€ HeipoHa K MOKHO omucaTh => mapoi ypas-if:

m
U =2 Wy - X,
j=1

Yk :§0(uk +bk)’ @)

TJI€ X1, X2, ...,Xm — BXOJIHBIC CUTHAJIEL,

W1, Wi, ..., Wkm — CHHAIITHUECKHE Beca HelpoHa K;

Uk — THHENHAass KOMOMHAIUA BXOIHBIX BO3IEHCTBUM;

¢(*) — GyHKUMS aKTHBALIUY;

Yk — BBIXOJTHOM CUTHAJI HEUPOHA.

B monenu puc.3 nocmcunanmuueckuti nomenyuan W UHOYYUPOBAHHOE JIOKANbHOE NOJle
WIA nomeHyuan akmuéayuu OOO3HAYCH Vi JJIs HeWpoHa K 3aBUCHT OT TOro, Kakoe 3H-¢
NPUHUMAET TOPOT Dy «+» WK «-» U BhIYHCIsIETCS =>

v, =u, +b, . ®)
[Mopor by - BHemIHMIA MapameTp UCKycCTBeHHOTO HedpoHa K. [Ipuaumas Bo BHuUMaHuE (3),
ypaBueHus (1) u (2) MO>XKHO TIpeoOpazoBaTh K = BUILY:

@)

m (4)
vV, = Zwkj X
j=0
v =), ()
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B BeIpaskenun (4) mMosBUIICS HOBBIM CHHAIIC, BXOJHON CUT'HAJ KOTOPOrO (PMKCHPOBAH, T.€.
xo="1, a ero Bec Wyo= by.
Tunvl ghynkyuii akmusayuu
OyHKIUY aKTUBALMM, NPEJCTABICHHbIE B (OpMyliax Kak (p(V), OIIPENeNIAI0T BBIXOJHOMN

CUTHaJI HEMPOHA B 3aBUCUMOCTH OT MHIYLIUPOBAHHOTO JIOKAJTBHOTO MO V. MOXHO BBIACIUTD 3
OCHOBHBIX THUIAa (QYHKIIMNA aKTUBALIUU.
1. @ynxyus eounuunoeo ckauxa, Aav MOporosas QyHKIHS

1,ecru v=0;

o(v)= ©)

0,ecmu v<0’
B texnuueckoii quteparype 3ta hopma (6) Haz-ca gyukyuei Xasucatioa.
COOTBETCTBEHHO BBIXOJIHOW CUTHAN HeWpoHa K Takoii (yHKIIMH MOXHO MPEACTABUTh KaK

1,ecru v, >0;

= 7
Y 0,ecu v, <0’ e ()

m
V, = Zwkj “X; + b, - WHAYIUPOBAHHOE JIOKAIBbHOE T0JIe HeWpOoHa
i=1
Mognens (7) Haz-csa moodenvio Max-Kannoxa-Ilumya.

2. Kycouno — nunetinas ¢pynxkyus, OMMUCHIBACTCS TaK
(

1, echu V2+l
2

¢(V)=<V,ecvzu—;<v<+1 (8)

2 ’

0,ecnu VS—l
2

rre ko3 duIueHT ycuieHus B JMHEHHOM obnactu omepartopa mpennojiaraerca =1. Oty
(GYHKIMIO aKTHBALUKU M. P-Th KaK annpoKCUMAYUIO HETUHEUHO20 YCUTUMEIS.

3. Cuemouoanvhasn ghynkyusa — camast pacripoctpaneHHnas ¢-s1, ucn-s juist co3nanus HC, ona
OBICTPO BO3PACTACT U MOICPKUBACT OaaHC M\y TMHEHHBIM U HEJIMHCHHBIM TTOBEIICHUEM.

[Tpumepom curmMonanbHOM (G-IMM M. CIYKUTb JIOTUCTHYECKas (-1us, 3ajaBaemas =>
BBIpaKEHHEM

o)=L )
1+exp(—av)’

TZIe a — napamemp HAKJI0HA CATMOUAAIBHON (-Lnu.

[IpenmyniecTBa CUrMOU/IA 110 OTHOIIEHUIO K TOPOTOBOW (h-111H:
- MPUHUMAET OECKOHEYHOE MHOXKECTBO 3HaueHUM B auarnazone ot 0 g0 1 (moporoBas — TOJIBKO
3HaueHus 0 u 1);
- KOTJIa @ JIOCTUTAET 00, CATMOHJIAIbHAS (-1 BEIPOKIAETCS B IIOPOTOBYIO;

- CUTMOMJaJIbHas (QYHKUUS sBiseTcss TuddepeHrupyeMoil Ha Bcell ocu abcumcc, 4To
HCIOJIb3YETCS] B HEKOTOPBIX aIropuTMax o0ydeHus (Ioporosas HET),

P'(V) =a (V) 1-9(V)).

3ameuanue: O6nacTh 3HaHUN QYHKINUN aKTUBALMH, ONpeAesieHHbIX Gpopmynamu (6), (8) u
(9), mpencrasnset coboit orpesok [0, 1]. Onnako nnoraa TpeOyercss GyHKIUS aKTUBALUU C OOJI.
3H-# [-1, 1]. Torga noporoByto GyHKIUIO M. ONIPEEIUTh =>

lLecmuuv>0
(p(v) =<:0,eciuv=0 (10)

—1,eciuv<O0
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Ora (yHKIMs OOBIYHO HA3BIBAIOTCS cucHyM. B maHHOM cimydyae curMomaanbHas ¢yHKIUS
Oyner uMeTh (hopmMy runepOOTUIECKOTO TAaHTeHCA.

I'paguuecrkoe npedcmasnenue munog ¢h-yuii axmusayuu

ODYHKIMS €TUHUYHOTO CKauKa Kycouno — nuneiinas pyHkims

(¥ w¥)

CurmonyanpHast QyHKINS WIA CUTMOU]] I'unep6onmnueckas popma curmonja -CUrHyM

007 )

3. [lepcentpon. OOy4eHue nepcenTpoHa.

Ilepcenmpon — nipocreiimas popma HC, npeanasHadeHHas 1isi KJIacCH(PUKAIUN JTHHCHHO-
pa3znenuMbIX curHajaoB. COCTOUT U3 OJJHOTO HEeiipoHa ¢ HAaCTpauBaeMbIMU CHHXPOHHBIMH BECAMHU
u ioporom (Mozienb HeiipoHna Maxk — Kannoxka — [Tutna). [pennoxun Pozen6narr.

[TepcentpoH oOydwaercss ¢ yuuTeiaeM. ODTO O3HA4yaeT, 4to O\0 3aJaHO obyuaroujee
MHOICecmaeo, T.€. MH-BO TIap BEKTOPOB {x(n), d(n)}, rae

{x(n)} = {+ZL X, (), X, (N),..., X, (n)} - popMaTM30BaHHOE YCIIOBHE 3a/1a4H (BEKTOP-CTPOKA
pasmepHocTH M+1),

{d (n)}: {dl(n),d Z(n),...,dm(n)} - JKEJaeMbI OTKJIMK (M3BECTHOE PEIICHUE JUIS 3TOTO

yCIIOBUS),

M — KOJI-BO 3JI-B B 00Y4aroIIeM MH-BE.

3agauya o0y4yeHHMsi MepCeNTPOHA CTaBHUTCS TaK: I0J00paTh Takhue 3H-SI IapaMeTpoB
CeTH, 4TOOBI OIIMOKa ObLTa MIN ISl JAHHOTO 00Y4YAIOIIET0 MHOXKECTBA {x(n), d (n)}

P-M TpexHEMpOHHBII MEpCEeNnTpOH, T.€. TaKyl CE€Tb, HEUPOHBI KOT, HMEIOT
AKTUBAIMOHHYIO (-1IMIO B BUJIE €/1. CKAuKa.
Ha m BXOZOB NOCTYIAalOT HEKHE CHUTHAJbI, MPOXOJAUIME IO CHHAIcaM Ha 3 HEHpoHa,
obpazyromue en. cnoii 3toii HC u Beigatomiue 3
BBIXOJHBIX CUTHAJIA!

y; = go{in -Wij:|, j=1...3
i=1

(4.1)

OueBUIHO, YTO BCE BECOBBIC KOI(-ThI
CHHAIICOB OJHOTO CJIOSI HEHPOHOB M. CBECTH B
marpurly W, B KOT, KaXIbli 31-T W 3a4aer
BEJTMYHHY -0l CHHAI-0i CBSI3U j-Or0 HEHpOoHa.

T.o., mpouecc, npoucxomamuii B8 HC, m\0

3amrcaH B MaTpUuHOU hopme:
14




Y = p(XW), (4.2)
rae X 1 Y — COOTBETCTBEHHO BXOJIHBIE U BBIXOJHbBIE CUTHAIbHBIE BEKTOPBI,
(o(u) — aKTUBALMOHHAS (YHKIUS, IPUMEHsIEMast MO3JIEMEHTHO K KOMIIOHeHTaM BekTopa U.
[Ipemnoxxennsiit @.Pozen61aTTOM METO1 00YUEHHUSI COCTOUT B UTEPALIMOHHON MOACTPOIKE
MaTpHIlbl BECOB, I10CIIEA0BATENLHO YMEHBIIAIOUIEH OMNOKY B BBIXOJHBIX BEKTOPAX.
AJropuT™M 00yUeHUs IepcenTpoHa

Hlar 0 |IIponHUIIATU3UPOBATH AJI-THl BECOBOU M-1IbI (HEOOI. CIlydaiiHBIMH 3H-SIMH ).

[Har 1 |Ilomath Ha BXOJbI OIMH U3 BXOJHBIX BEKTOPOB, KOT. CETh JI. HAYYUTHCS pa3inyaTh, U
BBIYHUCIIUTH €€ BBIXOJ.

[lar 2 |Beraucmisiercs BekTop omuOku 1o (15), nemaemMoit ceTbio Ha BBIXO/IC.
JlanbHelmast ujest COCTOUT B TOM, YTO U3MEHEHHE BEKTOPa BECOBBIX KO3()-TOB B
00J1acTH MajibIX OMKOOK J\O MPOMOPIHOHAIBHO OMIMOKE Ha BbIxo e u =0, eciu
omubka =0.

[ar 3 |BekTop BecoB Moaudummpyercs mo Gopmye (17)

[lTar 4 |Laru 1—3 moBTOpPsIIOTCS 7151 BCEX O0YYAIOIINX BEKTOPOB.

OpauH UMKI TOCTEA-HOTO MPEAbSIBICHUS BCEel BEIOOPKH HA3bIBAETCS IMOXOM.
OO0yueHue 3aBepiIaeTcs Mo UCTEYCHUU HECKOIBKUX ATOX:

a) KOT'/Ia UTEpalUuU COMTyTCA, T.€. BEKTOP BECOB MEPECTAET U3MEHATHCS, MU

0) xoraa moJyHasi, MPOCyM-sI IO BCEM BEKTOpaM adc. ommrbKa CTaHeT < HEKOT. MaJoro
3H-A.

INoapo6HOE 00BsICHEHHE aNrOpUTMa
[Tonaem Ha BXoJ nepcenmpona Takoil BekTop I , Ui KOT. YK€ U3BECTEH IPaBUIIbHBIN
orBeT. Ecnu BBIXOJHOW CUTHANl nepcenmpoHa COBHANAET C MPAaBWIBHBIM OTBETOM, TO HUKAKHX
NecTBUM NpennpuHUMaTh He Hajno. B ciaydae ommOkHu, HEOOXOOUMO OOYUUThH nepcenmpoH
NPaBUIBHO peliaTh AaHHbIH mpumep. Ommoku M\O 2 THITOB.
1 TN omUOKK: Ha BeIXOJe nepcenmpora — 0, a mpaBWIbHBINA 0TBET — 1.
s Ttoro uyToOBl nepcenmpoH BblAABal MPABUIBHBIM OTBET, HE00-MO, YTOOBI CyMMa

m
Z X; -W; crana 6onbuie. [IockombKy nepeMeHHbIe IPUHAMAIOT 3HaYeHus 0 uin 1, yB-¢ CyMMBbl
i=1
M\O JIOCTHTHYTO 3a CYET yBEIUYCHHUS BecOB “ri. OQHAKO HET CMBICIA YBEIWUYHBATH BEca MPH
nepemMeHHbIX Li | KOTOpBIEe paBHBI HyO. T.0., ClieqyeT yB-Th Beca -1 MPU TeX MEPEMEHHBIX Xj,
KOT. paBHHI 1.

ITepBoe npaBuio. Ecnu Ha BbIxoae nepcenmpona nonydeH 0, a mpaBWIbHBIN OTBET =1,
TO HE00-MO yB-Th Beca cBs3ell M\y OJHOBPEMEHHO AaKTHBHBIMH HelipoHamu. [lpu 3TOM
BBIXOJHOM nepcenmpor CUNTAETCS] aKTUBHBIM.

2 Tum omwuOKH: Ha BBIXOJIE nepcenmpona — 1, a mpaBuibHBIA oTBeT =0. st 00yueHus

m
IIPABWJIBHOMY PELI-I0 JAHHOT'O IIPUMEpa CIEAYET YM-Th Z X+ W
i=1
Cren-Ho, HE06-MO YM-Th Beca CBsi3edl L7 MpW Tex MEepeMeHHbIX, KOT. =1 (T.K. Her
CMBICJIa YM-Th BeCa CBSI3€H MMPH PaBHBIX HYIIO TIepeMeHHbIX~ <1 ). Heo6-M0 Takke MpOBECTH 3Ty
IPOLEAYPY JUIsl BCEX aKTUBHBIX HEMPOHOB MPEBITYIIUX CIOEB. B pe3ynpraTe monydaeM BTOpoe
MpaBUIIO.
Bropoe npaBuiio. Eciiu Ha BbIXOJE nepcenmpona TONY4YeHA €AMHMIA, a IPABHIBHBIN
otBeT =0, TO HE06-MO YM-Th Beca CBsI3ei MEXIYy OJJHOBPEMEHHO aKTUBHBIMU HEHPOHAMH.

T.o., mpoueaypa oOy4eHus: CBOAUTCS K IMOCIIEAOBATEILHOMY Iepebopy BCeX MPUMEPOB
oOyJarolero MH-Ba ¢ MPUMEHEHUEM MpaBWJI 00y4YeHHs AJi OMIMOOYHO PEIIEHHBIX MPUMEPOB.
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Ecnu nocne ouepeqHOro nuKia MpeabsBICHUS BCEX IPUMEPOB OKAKETCS, YTO BCE OHU PELICHBI
MPaBWIBHO, TO MPOIeypa 00yueHuUs 3aBepIIACTCS.

HepaccMmoTpeHHBIME OCTaJINCh J1BA BOIPOCA:

1 - 0 cxoaUMOCTH TpoLeyphl 00YUEeHUS

2 - Ha CKOJIbKO HYXKHO yB-Tb (YM-Tb) Beca CBsI3€i IpU MPUMEHEHUH MPABII O0YUCHUSI.

OTBeT Ha MepBbIii BOMPOC AT CIEAYIOIINE TEOPEMBI.

Teopema 0 cX0AMMOCTH NEPCENTPOHA.

Ecnu cymectByeT BeKTOp napaMeTpoB W, IIpH KOTOPOM nepcenmpor MPaBUIbHO pelliaeT
BCE IpUMeEphl 00ydaromieil BRIOOPKH, TO MpH OOYYEHUH nepcenmpoHa TO BBIIICONHUCAHHOMY
ITOPUTMY pellieHre OyIeT HalIeHO 3a KOHEYHOE YHCIIO [IaroB.

TeopeMa o0 "3anuKIMBaHUHU'" IIEPCEOTPOHA.
Ecnu He cymiecTByeT BeKTOpa mapaMeTpoB ', MpU KOTOPOM HepcenmpoH TPaBUIBHO
peliaeT Bce MpUMEpPHI 00ydYaromiei BBHIOOPKH, TO NMPU OOYUCHHH nepcenmpoHa TO AAHHOMY
MpaBUJTy Yepe3 KOHEYHOE YKCIIO 11aroB BEKTOP BECOB HAYHET MOBTOPSATHCA.

4. MHorocIoitHbli epcenTpoH. Metoa 00paTHOro pacpoCTpaHEHUs OLIMOKH.
IIpo6aembl, CBA3aHHBIE C MCIIOJIb30BAHUEM OJTHOCIONHOIO epcenTpoHa

P-m npoGiieMbl, KOTOpBIE OCTANINUCH OTKPBITBIMU TTociie pabot @.Po3endnarra. Yacts u3
HUX ObUIa BIOCJIEICTBUM PELIEHA, HEKOTOPbIE OCTAIUCH 0€3 MOJHOI0 TEOPETUUECKOTO PEILICHMS.

1. IlpakTuyeckas mpoBepKa yCIOBUS JUHEHHON pa3IeIMMOCTH MHOXKECTB.

2. CKOJbKO 1I1aroB nNotTpedyercs Npu UTepalliOHHOM 00yueHUn?

3. Kak Brmusier Ha o0y4eHHE TOCIIEIOBATEILHOCTh MPEABSIBICHUS 00pa30B B TCUCHHE
3MoXu o0yueHus?

4. Vimeer ym BooOIme [] -mpaBWIO MPEUMYIIECTBA MEpe]] MPOCTHIM NepeOOpPOM BECOB,
T.€. IBJISIETCS JIM OHO KOHCTPYKTHUBHBIM aITOPUTMOM OBICTPOT0 00ydeHus?

5. Kakum Oyner kauecTBO OOydeHHs, €clid OOydwaroiias BBIOOpKA COJEPKHUT He 6Ce
BO3MOXHBIE Mapbl BeKTOpoB? KakuMu OyyT OTBETHI IEPCENTPOHA Ha HOGble BEKTOpa?

Ilepcenmpon — mpocreiiiias popma HC, npenHasHaueHHas s KiaccuUKaIMK
JMHENHO-Pa3/1eTUMBbIX CUTHAJIOB.

JokazanHasi Pozen6iarToM TeopeMa 0 CXOaUMOCTH 00y4eHus 1o [J -mpaBuily TOBOPHUT O
TOM, YTO TEPCENTPOH CrocoOeH oOydHuTcs JroOoMmy oOydaromiemMy HaOOpy, KOTOPBIA OH
cnocober npedcmagums.

JInHeiiHas pa3aeJMMOCTh U NepcenTPOHHASA NMPeICTaBIAEMOCTb

Kaxxapiii HelipoH mepcenTpoHa siB-Csi (hOpPMaIbHBIM MOPOTOBBIM 3J1-M, MPUHUMAIOLTIM
€. 3H-1 B Clly4ae, €CIi CyMMAapHbIA B3BEIICHHBIM BXOJl OOJIBbIIE HEKOTOPOTO MOPOTOBOTO
3HAYCHUS:

1, 2 WX > 8

Yi700, sw,x, <6,

!

Takum o0pazoMm, 0pH 3aJaHHBIX 3HAYEHHUSIX BECOB M TIOPOrOB, HEHPOH UMEET
OIIPEJIEIICHHOE 3HAYEHUE BBIXOJHOM aKTMBHOCTH I KaXJI0r0 BO3MOXKHOI'O BEKTOpa BXOJIOB.
MH-BO BX, BEKTOPOB, MpU KOT, HEHPOH aKkTHUBEH (y=1), OT/IeJI€HO OT MH-Ba BEKTOPOB, Ha KOT,
HelipoH naccuseH (y=0) cunepniockocmsio, ypaBHEHHE KOTOPOH €CTb, CYTh:

EWUXI -#,=0
-

CrnenoBarenbHO, HEUPOH cOCO0EH omodenums (MMETh Pa3IUYHbIN BBIXO/) TOJIBKO TaKUe
JIBA MH-Ba BEKTOPOB BXOJIOB, JUISI KOT, HMEETCS THIEPIUIOCKOCTh, OTCEKAOMIasi OJTHO MH-BO OT
npyroro. Takue MH-Ba Ha3-10T JIUHEUHO PA30ETUMbIMU.

P-M 310 noHsiTHE Ha TIp-pe.
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[Tycts mMeeTcsi HEWpOH, AT KOTOPOTO BX, BEKTOP COICPKHUT TOJBKO JBE OylieBbIC

KOMITOHEHTHI (X1,X2), olnpeseNnsdIue I0CKocTh. Ha JIaHHOM IJIOCKOCTH BO3MOXHBIE
S3HAYCHHA BCKTOPOB OTBCYAKOT BCpIIMHAM CAWMHUYHOTIO KBaApara. B Ka)KI[Oﬁ BCPIIHHC
OIpeNieNIeH0 mpebyemoe 3Hau€HHe AaKTUBHOCTU HelpoHa 0 (Ha puc. - Oenas Touka) win 1
(uepnast Touka). TpeOyercs ompenenuth, CyIIECTBYET JIM Takod HaOOp BECOB W TOPOTOB
HEHpOHa, NPH KOT, 3TOT HEUPOH CMOXKET OTJEIUTh TOUKU PA3HOTo LiBeTa?

Ha puc 4.2 npeacrasineHa ojlHa U3 CUTYyallUid, KOT/la 3TOTO CHENAThb Helb3s BCIEICTBUE
JMHEWHON Hepa3JIeTMMOCTH MHOKECTB O€JIbIX M YEPHBIX TOYEK.

;
Puc. 4.2. benble TOUkH HE MOTYT OBITH OT/IE€JEHBI OJTHOM MPSAMON OT YEPHBIX.

Tpebyemass akTUBHOCTb HEWpOHA JIsl 3TOr0 PUCYHKa olpenensercs TaOnuued, B
KOTOPOH HE TPYIHO y3HATh 33aJJaHHE JIOTUIECKON (QYHKIIUH “UCKITIOYAOIIee Wi .

X X
1 2

0 0

1 0

0 1

1 1

JluHeiiHass HEpa3aenMMOCTh MHOXECTB apryMEHTOB, OTBEUYAOUIUMX Pa3JIMYHBIM
3HAYCHUSM (DYHKIIMUM O3HA4YaeT, 4YTO (QYHKIMS “UCKIIOYAIONIee WM, CTOJIb IMIUPOKO
UCIIOJIB3YIONIAsCS B IOTHYECKUX YCTPOMCTBaX, He M\O mpecTaBieHa GopMaTbHbIM HEHPOHOM.

Ctonp CKpOMHBIE BO3MOXXHOCTH HEMpOHA M TOCHYXHJIH OCHOBOM [UJIi KPUTHUKU
nepcentponHoro HamnpasieHus @.Pozendnarra co croponst M.Munckoro u C.Ileinepra.

[Ipu yBen-u ymcna apryMeHTOB OmMHOCUMENIbHOe YHUCIO (-1Hid, KOT, 00JazaroT
CBOMCTBOM JIMH., pa3JIe]-TH PEe3KO YMEHBIACTCSA. A 3HAYUT U PE3KO CYyKaeTcs Kiace (pyHKIIHIA,
KOTOPBI MOKET OBITh peain30BaH nepcenTpoHoM. COOTBETCTBYIOIINE JaHHBIC TPUBEICHBI B =>
TadnuIe:

Yucno [TonHOe 4McIO BO3M. JOrMYeckux (-uui M3 HUX JMH. pa3aenuMbIX
nepeMeHHbBIX N | (= 2%") G-t

1 4 4

2 16 14

3 256 104

4 65536 1882

5 > 1000000000 94572

B nauane 70-x ro/10B, 3T0 orpaHUYCHHE OBLJIO MPEOAOJECHO MyTEM BBEICHHS HECKOJIBKUX
CJIOEB HEUPOHOB.
OcoOCHHOCTH CTPOCHHSI OWOJOTHYECKUX CETeH TMMOATAJIKUBAIOT HCCIEIOBATENs K
UCTIOJIb30BaHUIO 00JIee CIOKHBIX, U B YACTHOCTH, UEPAPXUUECKUX APXUTEKTYD.
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Ha BO3MOXHOCTb OCTPOEHUS TaKUX apXUTEKTYp ykazan eue ©.Pozendnarr, oqHako UM
He ObuTa pemeHa mpobaema o0yueHUsI.

Mnoeocnotinelii nepcenmpon TPEJNCTABIAET COOOH CETh, COCTOSIIYI0 M3 HECKOIbKUX
MOCJIEIOBATEIbHO COEIMHEHHBIX ClI0eB (hopManbHbIX HeliponoB MakKamnoka u [Tuttca.

1.4, Jlexuusi Ne4, 5 (4 yaca).

Tema: «MHuorociolHbIi nepcenTpoH. O0ydyeHre MHOTOCIONHOTO MTePCENTPOHA METOA0M
00paTHOTO PacTPOCTPAHCHHUSI OIITHOKI

1.4.1. Bonnpochl JIeKIUM:

1. MHorocnoiHbIi epcenTpoH. Meroa 00paTHOTO pacpoOCTPaHSHHSI OIITHOKH.

2. CemanTuueckue cetd. OCHOBHBIC TIOHSTHSA CEMaHTHYECKUX ceTed. Tumnl
OTHONICHHI B CEMAaHTHYECKHUX CEeTSIX. AOCTpaKTHBIC U KOHKPETHBIE CETH.

3. ®peiimbl 1 00beKThI. OCHOBHBIC TOHATHS (peiiMa: CIOTHI, MPUCOCIUHCHHBIC

MPOLIEAYPHI-CIIYTH U TPOLETYpPhI-I€MOHBI, HaclieoBaHue CBOWMCTB. CBsA3b MOHATHS (periMa u
0o0BeKkTa B OOBETHO-OPUEHTHPOBAHHOM mporpammupoBanuu. Cetu ¢QpeiimoB. [IpuHIUIBI
00pabOTKM JAHHBIX B CETH (ppeiiMoB.

1.4.2. KpaTkoe cojep:kaHue BONPOCOB:

1. MHOTOCIOWHBIH IepcenTpoH. MeTo 1 00paTHOTO pacpOCTpaHEHUS OMTUOKH.

IIpobnema obyueHus MHO2OCIONUHO20 Nepcenmpora

Bosnukaer Bompoc - modyemy i OOy4eHHUs] MHOTOCJIOMHOTO TEPCENTPOHA HEIb3s
MPUMEHUTH YK€ U3BECTHOE JieNbTa-mpaBmiio Pozenbnarra?

OTBET COCTOMT B TOM, 4YTO JUIs NpHM-S MeTona Po3eHOmarra HEOOXOAMMO 3HATh HE
TOJIBKO TE€K. BBIXOJIbI HEUPOHOB, HO U TPEOYEMBIE npasuibHbie 3H-1.

B cinydyae MHOrocioiiHOM CE€TM A3TH MPAaBWIbHBIE 3HAYCHHUS HMMEIOTCS TOJBKO A
HEHUPOHOB 6bIX00HO20 ciosi. TpeOyeMble 3HAUE€HUS BBIXOAOB Ui HEHPOHOB CKPBITHIX CJIOEB
HEW3BECTHBI, YTO M OTPAHUYMBACT MPUMEHEHHE JIeTbTa-TIPaBUIIA.

Bosmooicnvie sapuanmul pewenus npooiemol

1. Pa3paborka HaOOpOB BBIXOJHBIX CHTHAJIOB, COOTBETCTBYIOIIUX BXOJHBIM, JUIS
kaxgaoro cinoga HC, 4ro, KOHEYHO, SBISETCA OYEHb TPYAOEMKOM omepanueid U HE Bcernaa
OCYIIIECTBUMO.

2. Jlunamudeckasl MOJICTPOIKA BECOBBIX KOI(PPUIIMEHTOB CHHAIICOB, B X0JIe¢ KOTOPBIX
BBIOMPAIOTCS, KaK MpaBUiIo, Hanbosee ciiadble CBA3M U U3MEHSIOTCS Ha MAIyl0 BEIUYHHY B Ty
WJIM UHYIO CTOPOHY, & COXPAHSIFOTCS TOJIBKO T€ U3MEHEHHUS, KOTOPhIE MOBJIEKIN YMEH-€ OINOKU
Ha BbIXOJie Bcel ceTu. OUeBUAHO, YTO JAHHBIM METOJ "ThIKa", HECMOTPSI HA CBOIO KaKYIIYHOCS
MPOCTOTY, TPEOYEeT rPOMO3JKUX PYTUHHBIX BHIYUCICHHM.

3. Pacnpenenenue curHanoB omuOku oT BeIxog0oB HC k ee BXOojam, B HalpaBliCHUH,
00paTHOM TPSIMOMY PacHpeeICHUIO CUTHAIOB B OOBIYHOM pekuMe paboThl. Tak Ha3zbIBaeMbIi
metoa OPO (o6paboTka pacrpeaeneHus OIuOKH).

T.x. BeiBox anropurma OPO cnumikoM rpomMo3i0K, TO JUJIsl YIPOIIEHUs] TOHUMaHHUs Mar.
BBIKJIAJIOK P-M => TIOHSTHS U 0003-5:

1. Tlycte E(W)- Hemp-HO aud-mas (GYHKIHS CTOMMOCTH, 3aBUCSIIAs OT HEKOTOPOTO

oE ©E oE
HEHM3BECTHOTO BEKTOpa BECOBBIX Kod(duuuenros, torma VE(w)= -

ow, " ow, " ow,

eexkmop epaduerma HyHKIIUH CTOUMOCTH.

2. Tlon ¢ynxyuonanvueim cuenarom OyneM MOHUMATh — BXOJHOM CUTHaN (CTUMYIN),
MOCTYIAKOIIMI B CETh M NEpEeAaBacMblil BIEpel OT HEMPOHA K HEWPOHY MO Bcel ceTH. Takou
CUTHAJI JJOCTUTaeT KOHIIA CETH B BUJE BBIXOJIHOTO CUTHAJIA.

CocTtaBuM TaOIUITY HCTIOIB3yEeMbIX 0003HAYEHUH.

Tabmuua 1 - Ucnonbs3yeMbie 0003HaUCHHS

18



00603-5 JeticTBus

I,juk | Byzem oTHOCHTH K pa3iHuHbIM HeipoHam cetu. Koria curHaim mpoxoauT Mo CeTH
CJIeBa HAMpaBo, CYUTACTCS, YTO HEHPOH | Hax-Cs HA OJIMH CJIOH MpaBee HEelpoHa i, a
HeHpoH K - elie Ha ofMH CJI0M MpaBee HEWPOHA |, €CIU MOCACAHUN TPUHAMICKHAT
CKp. CJIO0.

n Howmep ureparnum, cooTB-eT N — My o0y4aromemMy o0pasy(npumepy), IoAaHHOMY Ha
BXO/[ CETH.

E(n) | Tek.cymma KkBaapaToB OmMOOK (MIIM SHEPTHUs OMIMOKH) HA HTEpaIuu N.

Eav Cp. 3u-¢ E(n) mo Bcem 3H-sM N (T.€. 10 BceMy 00yd. MH-BY) Hasz-Cs Cp. DHEpruei
OIIINOKHU.

gj(n) | OmmceIBaeT curHan omMOKY Ha BBIXOJIE HEHPOHA | HAa HTeparuy N.

dj(n) | XKenaemblii OTKIMK HElpoHa .

¥j(n) | OnmceiBaeT (GyHKIMOHAIBHBIN CHTHAJ, TeHEPUPYEMbI Ha BBIXOJE HEHpOHA | Ha
uTepamuu N.

w;i(n) | CuHam.Bec, CBA3BIBAIOIINIT BBIXO HEHPOHA | CO BXOZOM HEHpOHA | HAa HTepanuu N.

Aw; (n) | Koppexuust, npumensiemas K Becy w;i(n) Ha mare n.

v;(n) | MHayunpoBaHHOE JIOKAIBHOE MONE(T.C. B3BCIICHHAS CyMMa BCEX CHH.BXOIOB +
1opor) HeiipoHa | Ha uTepanuu N. OTO 3H-¢ mepepaetcss B (-LIUIO aKTHUBAIUH,
CBSI3aHHYIO C HEHPOHOM |.

@;() | ©-1MA aKTHBALMH, COOTBET-IIAs HEWPOHY | U ONKCHIBAIOIIAs HEJIMH. B3aUMOCBSI3b
BX. ¥ BbIX. CATHAJIOB 9TOI'0 HEMPOHA.

X,(n) | i-¥ 51-T BX. BekTOpA.

0, (n) k—if 311-T BBIX.BEKTOpA.

m, PasmepHocTs (kos-Bo y3i10B) ciost | mHOTOCH. mepcentpona; | =1,2,....L, rme L —
ryouna cetu. T.o. M, - pa3MepHOCTH BX.CIIOS; M, - pa3MepHOCTH 1™ CKPBITOro

Clost; M, - pa3MEPHOCTH BBIX.CIIOS.

Memoo obpamrnoeo pacnpocmpanerus ouuOoK
N3BecTHO:
- YTO CHTH&JI OIIMOKM BBIX.HEHpPOHA | Ha wWTepamuu N (COOTB-IIEH N — My Mp-py
00y4eHUsT) OTP-CSI COOTH-EM:

e;(nN)=d;(n)-vy;(n). (6.1)
- TEK.3H-€ JHEPruu OMMOKM HEeHWpoHa | OMpenensercs Kak ;ef(n). COOTBETCTBEHHO

TCK.3H-€ 06H1€I>'I SHEpPIrun OIMOKNA CETH BBIY-CI MyTEM CJIOKCHHA OTHX BCIWYHMH IIO BCEM
HGprOHaM BBIXOJHOI'O CJI104, T.K. 9TO BUAUMBIC HGI\/JIpOHI:I, TO M. 3aI1MCaTh.

EM =, Y el ),

jeC

(6.2)
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rae MHoxkecTBO C BKIIOUaeT Bce HeMpoHbl BhixoiHOTO cinost HC.

ITycte N — oOmiee uucio oOpa3oB B 00Oy4€eHHOM MHOXECTBE (T.€. MOIIHOCTH 3TOTO
MHOKECTBA), TOTJa DHEPrus  CPEIHEKBAIPATUYECKOW  OMMOKH  BBIUMCISIETCS  Kak
HopManu3oBaHHas 10 N cymma Beex 3H-i aHeprum omuoku E(n):

E,.(0= L > EM.

Jlist naHHOTO MHOKECTBa 3Heprusi E,, — mpencraBiser co0oil QyHKIHIO CTOMMOCTH —
Mepy dhdexTuBHOCTH O00y4deHHs. A 3HAUUT LeNb Mpoyeca OOY4YEHHS MHOTOCIONHOIO
MepCcenTpoOHa SBIIIETCS HACTPOIKa cBOOOAHBIX apameTpoB HC ¢ MUHUMU3AIMY BETUUYUHBI Eyy.
P-M rpad nepenaun curnana B npeaesiax HEKOTOPOro HeMpoHa j.

Oy, =4 d,(n)

(6.3)

D)
L A
B)
4
@)
@
=

——
HeiipoH j

Ha nanHOM puc. n300pakeH HEHWPOH j, Ha KOTOPBIN MOCTYHAeT MOTOK CHUTHAJIOB OT HEHPOHOB,
PacIOJIOKEHHBIX B MPEABIAYIIEM CJIO€, TOrZJa HHA. JOK. IOoJe, MOJIydeHHOE Ha BXone ¢-u
aKTUBAIIMH, CBSI3aHHOM C JaHHBIM HEHPOHOM OyJeT:

m (6.4)
Vi (n) = iji (n)yi (I’l) )
i=0
rae M — oblee YKo BX0oA0B(3a UCKII. opora) HeifpoHa j.
OYHKIIMOHATBHBIN CUTHAI Ha BBIXOJIC HEHPOHA | Ha UTepaIiu N Oy/IeT:
y;(n)=p;(v;(n). (6.5)
Torna anmroputm OPO cocTouT B NpUMeHEHMH K CHH.BeCy W;;(N) koppekuun Aw; (n),
y y . OE(n)
NPOTIOPIIMOHATIBHON YaCTHOW MPOU3BOJHON ——— .
oW, (n)
B COOTB- 1 ¢ IPaBUIIOM IIETIOYKH, IPAJUEHT M. TIPEICTABUTH =>
GE(n) _ 6E(n) de;(n) dy,(n) ov;(n) (6.6)
ow;; (n)  ce;(n) dy;(n) ov;(n) ow;; (n)
Jluc-s1 06e wactn yp-1 (6.2) no €;(n), nomydaem:
E(n 6.7
O g () (6.7)
e,(n)
Jud-s 06e wactn yp-s (6.1)no Yy, (n), momyqnm:
oe;(n) . (6.8)
oy;(n)
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Hud-s1 06e wactu yp-s (6.5)n0 v;(n), momyunm:
ayn . (6.9)
W =@;(v;(n)),

rJie MITPUX CIIpaBa OT MMEHHU (-11u 0003-eT Aud-€ 10 apryMeHTYy.
Y, naxouer, nud-s ode yactu yp-a (6.4)no w; (n) , nomyuunm:

ov,(n) (6.10)
o =Yi(n).
ow;; (n)

[ToncraBum pe3ynbrathl (6.7)-(6.10)B BepaskeHue (6.6), OKOHUYATEIHLHO TOTYUHM:
O e ()] (v, My, () ¢4
aWji (n) J q)l J l !

CornacHo JenbTa-npaBmia KOPPEKIUs BECOBBIX K03(-B onp-csi:

6.12
ow; (n)

Hcn-e 3Haka «-» B (6.12) cBsi3aHO ¢ peayu3aiyei rpaJIi€HTHOTO CITycKa B MP-BE BECOB.
Crnen-no, noacrasssis (6.11) B (6.12), momyuum:

Aw;; (n) =ns; (n)y; (n), (6.13)
re &;(N) - NOKaNbHBIA rPAMENT, KOT. YKa3-€T Ha TpeOyeMOe N3MEH-€ CHH.BECA M BBIY-CS:
OE(n) . (6.14)
5;(n)=—_— < =¢e;(nNg;(v;(n)
J 8\/] (n) J I |

2. Cemantuyeckue cetd. OCHOBHBIE MOHSATHUSI CEMAHTHUUECKUX ceTell. Tumbl oTHOLIEHUH B
CEMaHTHUYECKHX CeTAX. AOCTpaKTHBIC U KOHKPETHBIE CETH.

OnHo3HAaYHOE ONpe/eNieHHe CEMAaHTUYECKOW CETH B HACTOSIIEe BpeMs OTCYTCTByeT. B
WH)KEHEPUN 3HAHUW TOJ HEH moapaszymeBaeTcst rpad, OToOpa)karomuid CMBICT IIEJOCTHOTO
oOpa3za. Y3mbl rpada COOTBETCTBYIOT MOHATHSAM M OOBEKTaM, a AYTHM — OTHOIICHUSM MEXIY
obbekTamu. @opMaIbHO CETh MOXHO 337aTh B CIEAYIONIEM BUJIE:

H=<1, C,G=>
| — MHOXeCTBO HH(GOPMAIIMOHHBIX €IMHHII,
C — MHO€ECTBO THIIOB CBS3€i MKy HH(GOPMAIMOHHBIMU €IMHUIIAMU;
G — orobOpaxeHme, 3amarolee KOHKPETHBIC OTHONICHHS W3 uMeromuxcs TUIOB C MexmIy
aneMeHTamu I.

CemaHTH4YecKasi CeThb KaK MOJENIb HauOoJiee YacTO HUCIOJIB3YETCs IS TPEICTaBICHUS
JIeKJIapaTUBHBIX 3HaHW. C MOMOILBIO 3TON MOJEIH PEATU3yIOTCsl TaKUE CBOMCTBA CHUCTEMBI
3HAHUW, KaK MHTEPIPETUPYEMOCTh U CBSI3HOCTh, B TOM YHCJE MO OoTHOmEHUusM [S-A u PART-
OF. 3a cuer 3TuX CBOICTB ceMaHTHYECKasi CETh MO3BOJISET CHU3UTh 00BEM XPAHUMBIX JAHHBIX,
o0ecreurnBaeT BBIBOJT YMO3AKIIOUCHHUN 110 ACCOIIMATHBHBIM CBSI3SIM.

OnHoil U3 mepBBIX U3BECTHBIX MOJIENIEH, OCHOBAHHBIX HA CEMAHTHUYECKOU CETH, SIBJISETCA
TLC-mozens (Teachaple Languge Compre-hender — moctymHbIii MeXaHU3M MOHUMAaHUS A3bIKA),
pa3pabotannas Kywmnmanom B 1968 romy. Mopens wucmonb3oBaliach Ui TPEICTaBICHUS
CEMaHTUYECKHX OTHOIICHUM MEXIy KOHIIENTaMHu (CJIIOBaMH) C IEIBI0 OMUCAHUS CTPYKTYPHI
JIOJITOBPEMEHHOM MaMsTH YeJIOBEKa B TICUXOJIOTUH.

Kaxk mpaBuio, pa3nuyaroT SKCTCHCHOHAJIbHBIE 1 HHTEHCHOHAJIBHBIC CEMAHTHYECKUE CETH.
OKCTEHCUOHAJIbHAsl CEMAHTUYECKas CETh OIUCHIBAET KOHKPETHBbIE OTHOIICHUS JIaHHOM
cutyanuu. MHTEeHCHOHANbHAs — WMEHA KJIAcCOB OOBEKTOB, a HE WHAMBHUIAYyaTbHbIE WMEHA
00bekTOB. CBS3M B WHTCHCHOHAJIBHOW CETH OTPAXAIOT T€ OTHOIICHUS, KOTOpBIC BCETIa
npucyiy o0beKTaM JaHHOTO Kiiacca.
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[TpumMepoM ceMaHTHUECKOM CETH MOXKET CIYKUTh (PparMeHT OMHCAHUS BEIYUCIUTEIHHON
TEXHMKH, IOKa3aHHbBII Ha PUCYHKE.

AlportaL
& = . PART-OF
ey - 3 2CCD
IBMPC | o 0 potieccop
I5-A
| = | MBBM | - 3BM

PR _K,J PART-OF

S IS-A il = .

% uBarer-11s» | *~—

[Ipumep cemaHTUUECKOH CeTU

C momomuipio Takoi cetu, ucnoin3ys otHomenue IS-A u PART-OF, MoxHO BbIBECTH (haKThI:
«barer-11» — stro DBM; IBM PC umeer npoueccop u T.4. g 0ToOpaxeHus] MpoLeIypHbIX
3HAHWH UCTIOJIB3YIOTCS MPOLEyPHBbIC CEMAHTUYECKUE ceTH. B 3TOM citydae akThl, OTHOIICHHS
U TIPOLIEAYPHI MPEACTABICHBI KAK BEPIIUHBIL, a CBSI3U OOBEAUHSIOT UX B €IMHOE ITOHSTHUE.

2. OpeiiMmpl 1 00bekTbl. OCHOBHBIE MOHATUSA (peiimMa: CIOThl, NPUCOEANHEHHbIE
IPOIETyPBI-CIIYTH U TPOIEIyphI-IE€MOHBI, HACIIeOBaHUE CBOMCTB. CBs3b MOHATUS (peiima u
00BbEeKTa B OOBETHO-OPHUEHTUPOBAHHOM IporpammupoBanuu. Cetu ¢peiimoB. ITpuHnmnsl
00pabOTKN JaHHBIX B CETH PperMOB.

OpeiiMoBas MojeTh OCHOBaHA Ha KoHIenmuu MapBuHa Muncku (Marvin Minsky) —
npodeccopa MaccauyceTcKoro TEeXHOJOTHYECKOTO HMHCTUTYTa, OCHOBATENs JIabopaTopuu
UCKYCCTBEHHOI'O MHTEIJIEKTa, aBTOpa psjna (yHAaMEHTaIbHBIX paboT. DpeiimoBas Mozenb
IpeCTaBIsIeT COOOW CHCTEMaTH3MPOBAHHYIO IICUXOJIOTUYECKYIO MOEIh IIAMSTH YEJIOBEKa H €ro
CO3HaHUS.

OpeiiMm (anrn. frame — pamka, Kapkac) — CTPYKTypa MAAHHBIX JUIsl MPEICTABIICHUS
HEKOTOPOT0 KOHIIENITyalnbHOro oobekta. MHpopmanus, oTHocsAmasAC K GpeiiMy, coaepx urcs B
COCTABIISIIONINX €T0 CIOTaX.

Crort (anru. slot — miens, Npope3b) MOXKET ObITh TEPMUHAIBHBIM (JIMCTOM MEPAPXUN) HITH
IPEJICTaBIATh COO0M (peiiM HUIKHETO YPOBHSI.

Kaxnplii ¢peiiM, kak moka3aHO Ha PUCYHKE HUXKE, COCTOMT M3 NMPOHU3BOJIBHOIO YHCIIA
CJIOTOB, TIPUYEM HECKOJIBKO W3 HUX OOBIYHO OIPEIEIISIOTCS CAaMOM CHCTEMOH ISl BHITIOJTHEHUS
cneunuyeckux GyHKIUH, a OCTaIbHBIE ONPEIENIAIOTCS T0JIb30BATEIEM.

Mmna hpenma
Hmn
cnoTa #1 YrazaTenn ¥YrazaTenn JHAUYEHHE Jemon
HaCnegoBaHMA aTpubyTa cnoTa
AlportaL
Mma YKasaTenb YxazaTens | 3HauyeHHe
cnoTta #N Pemon
HaCNegoBaHKA aTpubyTa cnoTa
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IlosicHeHue:

1) Ums ¢peiima (umst peiiMa) — 3T0 uAeHTH(HUKATOP, MpPUCBaMBaeMblii (peiimy. Dpeiim
JIOJKEH UMETh MMsI, €IMHCTBEHHOE B JJAHHOM (ppeiiMoBOI Moenu (YHUKAIBHOE UMS);

2) Wwms ciota (MM ciiota) — 3TO HACHTU(GHUKATOP, IPHCBAaUBaeMBbIi clIOTY. CJIOT JOIKEH HMETh
YHUKaJIbHOE UM BO (hpeiiMe, K KOTOPOMY OH MpHHAUICKHUT. OOBIYHO UMS CIIOTa HE HECET
HUKAKOM CMBICIIOBOI HAarpy3ku M sIBJISI€TCS JIMIIb UACHTU(UKATOPOM JAHHOIO CJIOTa, HO B
HEKOTOPBIX CIy4YasiX OHO MOKET UMETh CTIEU(UIECKUI CMBICT;

3) VYkazaTenp HacjeIOBaHUsS — TOJBKO Ui (DPEHMOBBIX MOJENCH HepapXUUECKOr0 THIA; OHH
MOKa3bIBAIOT, Kakylo HHGpopMmanuio o0 arpulyrax ciIoTOB BO (ppeiiMe BEepXHEro ypoBHS
HACJIEAYIOT CIOThI C TAKMUMU )K€ UMEHaMU BO (peliMe HUKHETO YPOBHS;

4) VYkazarenb aTpuOyTOB — yKa3aTellb THIIA JaHHBIX ciota. K Takum Tumam otHocsitesi: FRAME
(ykazarens), INTEGER (umenoe), REAL (BemectBennoe), BOOL (GyneBo), LISP
(mpucoemuuenHas mpouenypa), TEXT (texct), LIST (cmucokx), TABLE (tabnuma),
EXPRESSION (BbIpakeHue) u Ipyrue;

5) 3HaueHHe CJIOTa — 3HAYCHUE, COOTBETCTBYIOIIEE THUITY JAaHHBIX CJIOTA U YJOBJICTBOPSIOIICE
YCIIOBUSIM HacCJI€ZJOBAHNUS;

6) JlemoH — mpoiieaypa, aBTOMAaTHYECKH 3arycKaeMasi TIPU BBIMOJHEHUH HEKOTOPOTO YCIOBHSL.
JleMOHBI 3amycKaroTCs IpU OOpAlIeHHH K KOHKPETHOMY CJIOTY (GpeiliMOoBON MoJenu.
Hanpumep, nemon IF-NEEDED 3anyckaercs, eciy B MOMEHT OOpallieHusi K CJIOTy €ro
3HaueHue He Obuio ycraHoBieHo, IF-ADDED 3amyckaercs mpu NOJICTaHOBKE B CIOT
3Hauenus, IFFREMOVED 3amyckaercs npu cTUpaHUU 3HAUYEHUS CIIOTA.

[Tpumep ¢peiiMoBOi MOJETN HEpapXUUECKOT0 TUIIA IIPEACTABIECH Ha PUCYHKE HUXKE:

Wmna hpeima «3agauaz

MapamMeTpbl ANropuTM
AlprortaL l

Wma hpeima «Anropurm::

MNpHMe HHMOCT MNpUMEHHMOCTE BriyucnMTensHan
no sagaqe no gaHHbIM CXeMa anropuTMa
- Hma hpenma
T Wma dpeiima " «BbIMMCIMTENBHAA CXEMa
PHMEHHMOCTE MO 3agaqe aNropHTMas
OTHOWEHHA HNaHHbie PYHKLHA Mpoueaypobl

OpeiiMbl 00pa3ytoT uepapxuto. Mepapxus Bo PpeliMOBBIX MOJENAX MOPOKAAET AUHYIO
MHOTOYPOBHEBYIO CTPYKTYPY, OIHCHIBAIOIIYIO JTHOO OOBEKT, €CIU CIIOTHI OMHCHIBAIOT TOJBKO
CBOICTBa 00BEKTa, TMOO CUTYAIUIO WM MPOIIECC, €CIU OTICIbHBIE CIOTHI SBISIOTCS UMEHAMU
POLEAYP, TPUCOSAMHEHHBIX K PpeliMy U BBI3IBAEMBIX TIPH €0 aKTyaTH3aIlnu.

dopmanbHO GpeiiM — 3TO TUTT JAaHHBIX BHJIA!

F = < N, 51, 52, 53>
N — umst 00BeKTa;
S1 — MHOXECTBO CJIOTOB, COAEpXaIUX (PAKTHI, OMPEIEISIIONINE JACKIAPATHBHYIO CEMaHTHKY
bpeiima;
S2 — MHOXECTBO CJIOTOB, OOECIICYMBAIONINX CBS3M C JpyruMu (peiiMamu  (kay3aibHbIE,
CEeMaHTUYECKHE U T. 11.);
S3 — MHOXECTBO CJIOTOB, 00€CTIEUMBAIONIUX TPEOOPA30BAHUS, OMPEACIAIONINE TPOIETYPHYIO
CEeMaHTHKY (peiima.
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Opeiimbl TOAPA3ACIIAIOTCS Ha!

1) ®peiimM-3K3eMILIAp — KOHKPETHAs peaiu3anus gpeiiMa, OMUCHIBAIOIIAs TEKYIIEe COCTOSHHE

B IIPEIMETHOM 00JacTH;

2) ®peiimM-oOpazenr — mabJIOH JJIsl ONMUCAHUS OOBEKTOB WIIM JIOMYCTHMBIX CHTYaIlUid
peIMETHON 00IacTH;

3) @peiiM-kinacc — (GpeiiM BEpXHEro YPOBHS Ul MPEJCTABJICHHS COBOKYIHOCTH (peiMOB
00pas1oB.

CocraB (peiiMOB ¥ CIIOTOB B KKI0H KOHKPETHOUN (HpeiMOBOI MOJIETN MOKET OBITh pPa3HBIMH,
OJTHAKO B paMKax OJHOW CHCTEMBI ILIEJIeCOO0pa3HO €AMHOE MpPEICTABICHHUE ISl YCTPaHEHUS
JIMIIIHETO YCIOKHEHUSI.

PazHoTunHbBIE OOBEKTHI MIM OOBEKTHI, COOTBETCTBYIOLINE KOHIETIIUN «MHOXECTBEHHOCTH
MHUPOBY, 3aKIIIOYAIOLICICs, K IPUMEpPY, B TOM, YTO JIOIIAh — >KUBOTHOE OECKPBLIOE IJIsi OAHOTO
(peanmpHOTO) MHpa W ofHOBpeMeHHO Kpbuiatoe (Ilerac B muduyeckom mmpe) ans Ipyroro,
MOTYT OMHUCHIBATHCS OTIWYAIOIIMMHUCS IPYT OT Jpyra pperimamu.

B nenmom ¢peiiMoBast Mozenb JOMyCKAeT MPEICTaBICHUE BCEX CBOWCTB JICKIAPAaTHBHBIX U
npoUeAypHBIX 3HaHUN. [ TyOrHa BIIOKEHHOCTH CIIOTOB BO (peiiMe (YUCIIO ypOBHEH) 3aBUCUT OT
IPeIMETHOM 00IaCTH | SA3bIKA, PEATU3YIOIIETO MOJIEI.

1.5. Jlekmus Ne 6 (2 gaca).

Tema: «Camoopranusyromuecs odydaemble cucrembl CunHanc Xe00a U ero CBOMCTBA.
OOyueHue HellpoHa 1o alnropuT™My Xeb0a».

1.5.1. Bonpocsbl jieK1uMm:

1. Oomas cTpykTypa u cxema pyHkunonuponanus IC.
2. OCHOBHBIE PEKUMBI pPAOOTHI IKCHIEPTHBIX CUCTEM.
3. OO0bsacHuTenbHbIE criocoonocT OC.

1.5.2. Kpatkoe coaep:kanue BONPOCOB:

1. O6mas cTpykTypa u cxema GpyHKIroHuposanus JC.

Beinensor aBa THIIA SKCTIEPTHBIX CHCTEM: CTaTHYeCKHe W TUHaMuueckue. CtaTHueckue
HKCITIEPTHBIE CUCTEMBI UCTIOJIB3YIOTCS B T€X MPUIIOKEHHSX, TJI€ MO)KHO HE YUUTHIBATh U3MEHEHUS
OKPYXXArOIIEeT0 MHUPa, TIPOUCXOISIINE 32 BpeMs pelieHus 3a1auu. [lepBbie SKCIIepTHBIE CUCTEMBI,
MOJTYYUBIINE MPAKTUYECKOE HMCIOJIb30BaHHUE, OBUIM CTaTMYECKUMH. J[MHaAMHUYeCKUe SKCIEepTHhIE
CHCTEMBI 10 CpPaBHEHHIO CO CTAaTHYECKHMH COZEp)KaT JOIMOJHHUTENBHO JBa CIEAYIOMINX
KOMITOHEHTA: MOJICUCTEMY MOJIEIMPOBAHUS BHEIIHETO0 MHUpA M IOJCUCTEMY B3aUMOJAEUCTBUS C
BHEIITHAM MHPOM.

Ha pucynke Hmxe npeAcTaBleHa KaHOHMYECKas CTPYKTypa OSKCIIEPTHOMH CHUCTEMBI
JMHAMHIYECKOTO THIIA:
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MogcucTema MogennpoBaHuA
BHEWHETD? MHPa

PaGouasn ._ Mogcucrema

NAMATE - _ ‘ o wACHEHMA

Mexannsm Mopgckucrema

-
NoTHYECKOro BeIBOOa Ananora
""'I\_ =
a —
| baza sHaHWK -

P Mogcucrema

e nononHeHMA B3

MNogcucTema B3aMMOOEACTBNA

AlrorraL € BHELIHHM MHPOM

[TosicHeHue K PUCYHKY:

1) MexaHK3M JIOTHYECKOTO BBIBOJIA, HA3BIBAEMBIi TAKXKE HHTEPIIPETATOPOM, PEIIATEIICM;

2) Pabouyro namsts (PIT), Ha3biBaeMyto Takoke paboueit 6a3oii nanubiX (BJI);

3) bazy 3nanwuii (b3);

4) TloxcucteMy NpHOOPETEHHUS U MONOIHEHHS 3HAHUIL;

5) Toacucremy 0ObSICHEHHS;

6) Iloncucremy aumanora;

7) Tloacucremy B3aUMOJCHCTBHS C BHEIIIHUM MHUPOM.

MexanusMm norudeckoro BeiBoja (MJIB) mpenHasHadeH aisl moiydeHus HOBBIX (DAaKTOB Ha
OCHOBE COTIOCTaBJICHUS MCXOIHBIX JAHHBIX M3 paboued MaMsATH W 3HAHWK W3 0a3bl 3HAHUIL.
MexaHu3M JIOTMYECKOro BBIBOJA BO BCEH CTPYKTYpE SKCIEPTHOW CHUCTEMBI 3aHMMaeT Haubojee
BakHoe MecTo. OH peanu3yeT aaropuTMbl NPSMOro W/WIM OOpaTHOrO BbIBOAA M (OpPMATIBHO
MOXET OBITh NPECTABIEH YETBEPKOM:

< V,5,K,IW =
V — nporentypa BeiOopa U3 6a3bl 3HaHUN 1 paboyelt mamMsITH NpaBuiI U (aKToB;
S — mpomemypa comocTaBieHHS TpaBWiI W (AKTOB, B pPE3yJIbTare KOTOPOH OIpenemnsercs
MHO>KECTBO (PAKTOB K KOTOPHIM MPUMEHUMBI ITPABUIIA ISl IPUCBOCHHS 3HAUCHHIA;
K — mpouenypa pa3penieHusi KOH()IUKTOB, ONPeIeIoNnas MopsI0K UCIOIb30BaHMsI TPABUJI, €CITH
B 3aKJIFOYECHUH MTPAaBUIIa YKa3aHbl OIMHAKOBBIE UIMEHA (DAKTOB C pa3HBIMU 3HAUEHHUSIMU;
W — npouenypa, oCyHiecTBISIONIAs BBITOJHEHUE JIEHCTBUN, COOTBETCTBYIOIIUX IOIyYEHHOMY
3Ha4YeHMIO (haKTa (3aKIIOUYCHUIO TPaBUIa).

Pabouas mamsaTh mpenHazHaueHa JUIs XPAaHEHUS MCXOAHBIX U NMPOMEXKYTOUYHBIX (DaKTOB
pelaeMol B TEKYILIMI MOMEHT 3a1aun. Kak rmpaBuiio, pasmelaercs B onepaTuBHOM namsatu OBM
U OTpa)kaeT TeKyllee COCTOSHHE MNpeAMETHOW obiacth B BuAe (akToB ¢ KoddduumeHTamu
yBepeHHocTH (KVY) B ucTMHHOCTH 3THX (DaKTOB.

Crnenyromuit 2IeMEHT B CTPYKTYpE SKCIIEPTHON CUCTEMbI HE MEHEe Ba)KEH, YeEM MEXaHU3M
JIOTUYECKOro BbIBOAAa. JTO — 0Oa3a 3HaHuil. baza 3HaHMii mnpeaHazHaueHa Ui XpaHEHHS
JIOJITOCPOYHBIX (PaKTOB, OIMUCHIBAIOIIMX pPacCMaTPUBAEMYIO O0JIAaCTh, MpPaBWJI, OMMCBHIBAIOIINX
OTHOUICHUSI MEXAY ATUMH (aKTaMUd W JPYTHX TUIOB JEKJIAPATUBHBIX 3HAHUNA O MPEAMETHOM
obnmactu. Kpome mpaBwin u ¢GakToB, o0Opa3yromuX IEKIapaTUBHYIO 4YacTh Oa3bl 3HAHUM, B HeEe
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MOXET BXOJHTH IMpOIEAYpHas YacTh — MHOXXECTBO (YHKUMH U MpPOLEIYp, peaTU3yIOIIUX
ONTUMU3ALMOHHBIE, PACUETHBIE U ApYyrHe TpeOyeMble alrOPUTMBI.

DKcIepTHBIE CUCTEMBI OTHOCSTCS K KJIaCCY MHTEIJIEKTYaIbHBIX CUCTEM, OCHOBBIBAIOILIUXCS

Ha NoHuUMaHuM (akra. JpyrMMu CIOBaMM SKCIEPTHBIE CHUCTEMbl OCHOBBIBAIOTCS HA 3HAHUSAX
CIelUanicTa-dKCnepra o MpeaMeTHOH oOmacTh. BricokokauecTBEHHBIM OMBIT Hambomee
KBaIM(PUIIMPOBAHHBIX CHELUAINCTOB, JOCTYIHBINA Ul BCEX MOJIb30BaTEIeH CUCTEMbI, CTAHOBUTCS
(dakTopoM, pE3KO TOBBIIAONIMM KaueCTBO INPHHUMAEMBIX PELICHUH Uil OpraHu3alii,
UCIIOJIB3YIOLIEH IKCIIEPTHBIE CUCTEMBI B LIETIOM.
[Toncucrema npuOOpeTeHHsT W IOMOJHEHUS 3HAHUN AaBTOMAaTHU3MPYET IPOLECC HANOJIHEHUS
9KCIEPTHOW CHUCTEMBbl 3HAHMSMH, OCYIIECTBISAEMbIM I10JIb30BATENIEM-IKCIIEPTOM, U aJalTallUH
0a3bl 3HAHUI CHUCTEMBI K YCIOBHSAM €€ (DYHKIIMOHMUPOBAHUS. AJanTanus KCIEPTHON CUCTEMBI K
U3MEHEHMSIM B IPEAMETHOH 00JacTH peanusyercs IyTeM 3aMeHbl NpaBUil WM (akToB B Oaze
3HAHWM.

IToncucrema oOBsICHEHHSI OOBACHSET, KaK CHUCTeMa IOJy4yuia pEelIeHHe 337adyd (Win
[IOYEMY OHa He TOJIYy4MJIa PelIeHus) U KaKue 3HaHUs OHa IPH 3TOM UCII0JIb30Bajla, YTO 00JIerdaer
9KCMEPTy TECTUPOBAHHWE CHUCTEMBbl U IIOBBIIACT JOBEpUE II0Jb30BATENS K IOJYyYEHHOMY
pe3ynbrary. BO3MOXKHOCTE OOBSICHATH CBOM JCWUCTBHS SBIISICTCS OJHUM M3 CaMbIX Ba)KHBIX
CBOMCTB HKCIIEPTHON CUCTEMBI, TaK Kak:

1) TloBsblmaercs JOBEpHE MOJIB30BATEIICH K MONyICHHBIM Pe3yJIbTaTaMm;

2) OOGieryaercst OTIaKa CUCTEMBI;

3) CoszmaroTcss ycnoBUsI JUIsl TIOJNB30BaTelICH IO BCKPBITUIO HOBBIX 3aKOHOMEPHOCTEH

HpeAMETHOM 001acTu;

4) OOBbsCHEHUE TOIYYCHHBIX BBIBOJIOB MOXKET CIY)KHUTh CPEICTBOM ITOHCKA TOYKHU B MapeTo-

ONTUMAJIbHOM MHOXKECTBE PEIICHHH.

CrpykTypa 3KCIEepTHOM cUCTeMBI ObliIa Obl HEMOIHOM 0e3 noacucTeMsl quainora. [logcucrema
JIMajora OpUeHTUPOBaHA Ha OPraHU3alMIo0 APYKECTBEHHOIO MHTepdelica co BCeMU KaTeropusiMu
MOJIb30BATENeH Kak B XO/€ PEIICHUS 3a/ay, TaK U B XO0JIe MPHOOPETEHUSI 3HAHUM U OOBSICHEHUS
PE3YNbTaToOB PabOTHI.

2. OCHOBHBIE PEKUMBI paOOThI HIKCIIEPTHBIX CUCTEM.

DkcrepTHas cucTeMa paboTaeT B JBYX PEXUMax: peXUMe NPUOOpETeHMs 3HAHUM U B
peXHMEe KOHCYJIbTallMi (Ha3bIBAEMOM TaKXe PEKHMOM pPELICHUS WM PEKUMOM MOJIb30BAHMS
AKCIIEPTHON CUCTEMOM).

B pexume mnpuoOpereHuss 3HaHUH OOIIEHHE C SKCHEPTHOM CHCTEMOM OCYILECTBISET
JKCHepT. B 3TOoM pexume 3KcrepT, UCHOIb3ys KOMIOHEHT MpUOOpETEHHs] 3HAHWM, HAIOIHSET
CHUCTEMY 3HAHMSAMH, KOTOPHIE TO3BOJISIFOT D3KCIIEPTHOM CHCTEME B PEXUME KOHCYJbTaLUN
caMOCTOSITENIbHO (0€3 dKcrepTa) pemaTh 3a1a4i U3 MPoOJIEeMHON 00JIacTH. DKCHEPT OMUCHIBACT
npoOJIeMHYI0 00J1aCTh B BUJIE COBOKYITHOCTH JAaHHBIX U MpaBui. JlaHHbBIE ONpenenstoT 00bEeKThI,
UX XapaKTepUCTHKH U 3HAUEHUS, CYIIECTBYIOLIME B 001acTu s3kcrepTusbl. [IpaBuna onpenensior
CMOCOOBI MAaHUITYJIMPOBAHUS C TAHHBIMHU, XapaKTEepHbIE JJIsl pacCMaTpuBaeMoi 00JIacTH.

B pexumMe KoOHCynbTaluu OOIIEHHE C IKCIEPTHOM CHUCTEMOW OCYIIECTBISIET KOHEUHBIH
N0JIb30BaTeNb, KOTOPOr0 MHTEpECYeT pe3ynabTaT M (uiam) crnocold ero momydeHus. HeoOxoanmo
OTMETHUTb, YTO B 3aBHCHMOCTU OT Ha3HAYEHUS SKCIIEPTHOM CHUCTEMBbI MOJb30BATENb MOXKET HE
OBITH CIEIMAINCTOM B JaHHOW MpoOJeMHON oOmacTu (B 3TOM cilydyae OH oOparmaercs K
AKCIIEPTHON CHCTEME 3a Pe3y/bTaTOM, HE yMesl TOJyUUTh €ro cam), Wik OBITh CHEeIHaTUCTOM (B
3TOM Ciy4ae MOJb30BaTeIb MOXKET CaM IMOJYYUTh Pe3yJIbTaT, HO OH oOpalaercst K SKCIepTHOU
cUCTeME C ILEeNbl0 JMOO YCKOPUTh MpOIecC MOIY4YEHHUs pe3ysbTaTa, JHUOO BO3JIOXKUTH Ha
HKCIIEPTHYIO CHUCTEMY PYTHHHYIO padory). Ciemayer nmomx4epKHyTh, YTO TEPMUH «I10OJIb30BATEIb)
ABJISIETCS MHOTO3HAYHBIM, TaK KaK HCIOJb30BaTh OJKCIEPTHYID CHUCTEMY KpOME KOHEUHOTO
MOJIb30BATENS MOXKET M OKCIEPT, U MHXKEHEP MO 3HAHUSAM, U IPOIPAMMHUCT.

B pexume KOHCynbTalMM [JaHHBIE O 33ja4e I0Jb30BaTeNs Iocie OOpabOTKH UX
JTMAJOTOBBIM KOMITOHEHTOM IIOCTYMAalOT B Pabouyi0 MamMsTh. Perrarens Ha OCHOBE BXOIHBIX
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JMAHHBIX U3 pabodell maMsaTu, oOIMX JaHHBIX O MPOOJIEMHOM 00JIacTH M MpaBU U3 0a3bl 3HAHMIA
dbopMupyeT peleHue 3a1auu.

XopoIio MOCTPOSHHAsI SKCIIEPTHASI CUCTEMA JIOJDKHA UMETh BO3MOXHOCTh CaMO00yUJaThCs
Ha pelIaeMbIX 3aJ1a4ax, MOMOIHS aBTOMATUYECKU CBOIO 0a3y 3HaHWM pe3ysibTaTaMH MOJy4eHHBIX
BBIBOJIOB U PELICHU.

3. O0bsicuuTenspHble criocoonoctu DC.
OOBsicHuTEIbHBIE CITOCOOHOCTH DC MO3BOJISIOT MOJIB30BATEIISAM YSACHATH CMBICI TOTO WM WHOTO
0TBeTa, GOPMHUPYEMOTO CHCTEMOM, U MIPOBOIUTH OLIEHKY 3TON MH(POPMALIUHU I OKOHYATEITHHOTO
MPUHATHUS PEIICHUI

1.6. JIekuus Ne7 (2 yaca).

Tema: «KonkypentHoe oOyuenue. Kaptel camoopranuzanuu Koxonenay.
1.6.1. Bonpocsl JieKIIUH:

1. Orarnbl noctpoeHus IC.

2. BsaumonetictBue nons3zoBatens ¢ IC.

1.6.2. KpaTkoe cojep:kaHue BONPOCOB:

1. Oramnsl noctpoenus IC.

IIpu pa3paboTKe SKCHEPTHBIX CHCTEM 4YacTO WCIIOJIB3YETCsl KOHIEMIUS OBICTPOrO
nportotuna. CyTh €€ B CIEAYIOIIEM: [TIOHAYaAIly CO3acTCsl HE DKCIIEPTHAs CUCTEMA, a €€ IPOTOTHIL,
KOTOpBI 00s513aH pemath Y3Kuil Kpyr 3amad ¥ TpeOoBaTh Ha CBOKO pa3padOTKy HE3HAYMTEIHBHOE
Bpems. [IporoTun nomkeH NMpoAeMOHCTPUPOBATH NMPHUIOAHOCTh OyIylIed 3KCIEepTHON CHUCTEMBI
JUId JTaHHOM MpeIMETHON 001acTH, MPOBEPUTh HPAaBUIBHOCTb KOJUPOBKU (PAKTOB, CBS3EH U
CTpaTeruil paccyxkaeHus 3kcrepra. OH Takke JaeT BO3MOXKHOCTb WHXKEHEPY IO 3HAHUAM
IPUBJIEYb JKCIEPTa K aKTUBHOM POJM B pa3paboOTKe 3KCIepTHOM cuctembl. Pasmep npororuna —
HECKOJIBKO JIECATKOB IPABUIIL.

Ha cerogssiiamii JeHb CIIOKWJIACh OIpEeIeHHas: TEXHOJIOTUSl pa3pabOTKH AKCHEPTHBIX
CHCTEM, BKJIFOUAIONIas 6 ITaros.

Oran 1. Unentuduxarms

OnpenenstoTcs 3a/1auu, KOTOpble MoAekar pemenuto. [lnanupyercs xon pa3paboTKH MPOTOTHUIA
AKCIEPTHON CHUCTEMBI, ONPEAEISAIOTCS: HYKHbIE pecypchl (BpeMs, moau, O9BM u T.4.), HICTOUHUKH
3HaHUM (KHWTH, JOMOJHUTEIbHbIE CIEUUAINCThl, METOJUKH), HMEIOIIUEeCs aHaJOTMYHbIe
AKCIEPTHBIE CUCTEMBI, L€ (PacIpOCTPaHEHUE OIbITA, ABTOMATU3ALUs PYTUHHBIX JEHCTBUM U
Jp.), KJacchl pelaeMbIX 3a1ad M T.J. DTal MACHTU(HUKAUU — 3TO 3HAKOMCTBO M OOydeHHe
KOJIJIEKTHBA pa3padoTunKoB. CpeaHsist JUIMTENbHOCTD 1-2 Hellenu.
Ha stom ke sTane pa3paboTKu 3KCIEPTHBIX CUCTEM MPOXOIUT M3BJICUEeHHE 3HaHUI. MHxkeHep 1o
3HAHUSIM MOMOTaeT SKCIIEPTY BBISIBUTh U CTPYKTYpUPOBATh 3HAHUS, HEOOXOAMMBIE IJIsi pabOThI
HKCIIEPTHOM CHUCTEMBI, C MHCHOJIb30BAaHUEM DPA3IUYHBIX CIIOCOOOB: aHAJIM3 TEKCTOB, IUAJIOTH,
HKCHEPTHBIE UTPBI, JIEKIIUH, TUCKYCCHH, MHTEPBBIO, HaOII0ieHUe U apyrue. V3Bneuenne 3HaHU —
3TO MOJyYEHUE WH)XEHEPOM 10 3HAHUAM 00JIee MOJHOTO MPEJICTABICHUS O MPeIMETHON 00JIacTH U
METOAaX MPUHATHA petieHus B Heil. CpeHsis UTeNnbHOCTh 1-3 Mecsia.

Oran 2. Konnenryanuszamnus
BeusBrsiercs: CTpyKTypa TMOJNyY4EHHBIX 3HAaHMM O mpeaMeTHoll ob6mactu. Omnpenenstorcs:
TEPMHHOJIOTHSI, TIepeUeHb INIaBHBIX MOHATUH M UX aTpUOYTOB, CTPYKTYpa BXOJHOW M BBIXOIHOM
uHbopMalluK, cTparerus NpUHATUS pemieHnd U T.1. KoHnenrtyamuszamuss — 3T0 pa3paboTka
He(OPMaAILHOTO OMMCAHMS 3HAHUN O MPEeJMETHON 00JacTH B BHJE rpada, TaOMUIbl, AUArPaMMBI
a00 TeKCTa, KOTOpPOe OTpakaeT IJIaBHbIE KOHLENIIMM M B3aUMOCBS3M MEXIY IOHITUIMU
npeaMeTHoi obmactu. CpeaHss JTUTeNbHOCTh dTana 2-4 HeJenu.

Oran 3. opmanuzanus
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Ha »srane ¢opmanuzanuu Bce KIIIOUEBBIE IMOHATHS M OTHOUICHUS, BBIIBICHHBIC Ha JTare
KOHLENTYaJIU3aLU, BBIPAKAIOTCS HAa HEKOTOPOM (POpPMaIbHOM  S3bIKE, IPEIJIOKEHHOM
(BBIOpAaHHOM) HWHXEHEPOM [0 3HAHUSM. 37€Chb OH OMNPENCNACT, MOAXOASIT JU HMEIOIIUECs
MHCTPYMEHTAJIbHbIE CPEACTBA JUI PELICHUs] paccMaTprUBaeMoi IpoOJieMbl MIIM HE00XO0AUM BBIOOP
JPYroro MHCTPYMEHTApHs, WIN TPeOYIOTCS OpUTMHANbHBIE pa3paboTku. CpenHsist UIUTETbHOCTD
1-2 mecsna.

Oran 4. Peanuzauus
Co3pmaercs IpOTOTUI SKCHEPTHOM CUCTEMBI, BKJIIOYAIOLIMNA 0a3y 3HAHUN M Jpyrue MOJCUCTEMBI.
Ha nanHoM sTane npuMeHSIOTCs CIeAyIONMe HHCTPYMEHTAIbHBIE CPEICTBA: MIPOrPAMMHUPOBAHUE
Ha 00bIuHbIX A3bIKax ([lackane, Cu u 1p.), IporpaMMHUpPOBaHKE Ha CHIELUAIN3UPOBAHHBIX SA3bIKAX,
NpUMEHsIEMBIX B 3amadax uckycctBeHHoro umHrteswiekta (LISP, FRL, SmallTalk u np.) u mp.
YeTBepThlil 3Tan pa3pabOTKU 3KCIEPTHBIX CUCTEM B KAKOW-TO CTENEHM SIBIIAETCS KIIIOUEBBIM, TaK
KaKk 3/eCb MPOUCXOJUT  CO3/JaHHE IPOTPAMMHOIO  KOMIUIEKCA, JIEMOHCTPHPYIOIIETO
AKHU3HECIIOCOOHOCTH 110/1X0/1a B LiesioM. CpeaHsis IIMTeNIbHOCTh -2 Mecaua.

Oran 5. TectupoBanue
[IporoTun mpoBepsiercs Ha yAOOCTBO M aJeKBaTHOCTb MHTEepQeicoB BBOJA-BBIBOJA,
3 PEKTUBHOCTH CTPATEruy YIpaBJICHHS, KAYECTBO MPOBEPOUHBIX MTPUMEPOB, KOPPEKTHOCTH 0a3bl
3HaHUU. TecTUpOBaHHE — 3TO BBIABICHHE OIIMOOK B BHIOPAHHOM I10/IXOZI€, BBISIBJICHHE OIIMOOK B
peanM3anuy TMPOTOTHIIA, a TakkKe BHIPA0OTKAa pPEKOMEHAAIMA IO OBOJKE CHCTEMBI JI0
IPOMBIIIUIEHHOTO BapUaHTa.

Oran 6. OnbITHAs SKCIUTyaTalus
[TpoBepsieTcst MPUIOAHOCTD 3KCIIEPTHOM CUCTEMBI JUIsl KOHEUHBIX MoJib3oBareneil. I1o pesynabraTtam
ATOTO ATAIa MOXKET MOTPEOOBATHCS CYIIECTBEHHAS MOIU(UKAIINS SKCIIEPTHON CUCTEMBI.
[Tpouecc pa3pabOTKK SKCHEPTHOM CHCTEMbI HE CBOJUTCS K CTPOroOM IOCIEN0BaTEbHOCTU
NIEPEUNCIICHHBIX BBIIIE 3TAaroB. B Xo/1e paboT mpuxoanTcs HEOAHOKPATHO BO3BPAIIAThCs Ha OoJiee
paHHME ATanbl U IepecMaTpUBATh PUHATHIE TaM PEILCHHUS.

2. BzaumogeiictBue nomnb3osarens ¢ IC.

KonkpeTHas skcniepTHas cucTeMa CO3J1aeTcsl B pe3yJibTaTe COBMECTHOM pabOThl HHKEHEpa
0 3HAHMAM M dKcrepTa. Bzanmoneiictue momb3osatens ¢ OC ocylecTBiIseTcs yepe3 HHTepdeiic
MoJIb30BaTeNsl Ha OJM3KOM K €CTECTBEHHOMY WJIM MPO(ECCHOHAILHOMY SI3bIKY MpEAMETHOU
o0acTi HempoleTypHOM si3bike. [Ipu 3TOM TPOU3BOAWTCS TPAHCIALMS MPEATIOKEHUA Ha S3BIK
npencrasnenus 3HaHui (AI13) skcneprHOl cuctemsl. Onucanue 3anpoca Ha AII3 moctymaer B
pelarenb, B KOTOPOM Ha OCHOBE 3HaHUU U3 0a3bl BEIBOJUTCS PEIICHUE TTOCTABIEHHOIO 3aMpoca B
COOTBETCTBUU C HEKOTOPOW cTparerueid Bpioopa mpaBui. C MOMOIIBIO MOJACUCTEMBI OOBSICHEHUIA
MPOU3BOJIUTCS OTOOpaXEHHE MPOMEXKYTOUHBIX U OKOHYATEJbHBIX BBIBOJIOB, OOBSCHEHHE
MIPUMEHSIEMON MOTHBHPOBKH.

1.7. JTexuus Ne8, 9 (4 yaca).
Tema: «Heiipocetn Xemmunra u Xonduiaa»
1.7.1. Bonnpochl jieKIUM:

1. TexHonorust pa3pabOTKU SKCIIEPTHBIX CUCTEM.
2. [TnanupoBaHe B MHTEUIEKTYyaJIbHBIX CUCTEMAX.
3. Metoaps! noucka pemeHuii B OC: MOUCK B NMPOCTPAHCTBE COCTOSTHUM, peayKLus,

JICITYKTHBHBIN BBIBOJI.
1.7.2. Kpatkoe coaep:kaHue BOIPOCOB!
1. TexHonorus pa3paboOTKU SKCIIEPTHBIX CUCTEM.
CymiecTByeT, o KpaifHel Mepe, YeThIpe 3HAYUTEIbHO OTIMYAIOIIUXCS APYr OT Jpyra
MOJIXO0/a K CO3JTAHUIO SKCIIEPTHBIX CHCTEM:
1) Tlomxom, Ga3UPYIOIIHIACS HA TTOBEPXHOCTHBIX 3HAHUSX;
2) CTpyKTYpHBIH OIXO/T;
3) Tloaxon, 6a3upyromuiics Ha TTyOMHHBIX 3HAHUSIX;
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4) CMeIaHHBIA OIX0/, 0a3UPYIOLIMICS HAa WCIIOJIB30BAHUU TTOBEPXHOCTHBIX M TITYOWHHBIX
3HaHUM.

1. ITonxox, Gazupyrommiics Ha TOBEPXHOCTHBIX 3HAHHUAX

IIpumeHsieTcs K CIOKHBIM 3a/layaM, KOTOpblE HE MOTYT ObITh TOYHO ONMCAHbL. IJTOT
MOJXOJI 3aKJII0YAETCS B MOJYYEHUH OT SKCHepra (parMeHTOB 3HAHMUN (YacTO IBPUCTUUECKHUX),
KOTOpBIE PEJIECBAHTHBI penraeMod 3axade. Ilpm 5ToM He NpeANpUHMMAETCS HUKAKUX IOIBITOK
CHCTEMaTHYECKOT0 WM TIIyOMHHOTO HM3Y4eHHs! O0JIACTH, YTO TPENOINpEnessieT HCIOIb30BaHHE
IIOMCKA B IIPOCTPAHCTBE COCTOSIHUM B Ka4eCTBE YHHBEPCAJILHOI'O MeXaHu3Ma BbiBOa. OOBIYHO B
OKCIIEPTHBIX CHUCTEMaX, MCIONB3YIOUIMX JaHHBIM MOAXOJ, B KayecTBE Crocoda MpeACTaBICHUS
BBIOMpAIOTCS MpaBUia. YCIOBHE KaKIOIo IpaBUia OHpeAesseT oOpas3ell HEKOTOPOW CUTYyaluH,
npu COONIIOJICHUH KOTOPOW TMPaBHIO MOKET OBbITH BBINONHEHO. [lOMCK pemieHuss cocTouT B
BBIIIOJIHEHUM TEX MPaBUJl, 00pa3lbl KOTOPBIX COMOCTAaBIIAIOTCS C TEKYIIMMH AaHHBIMU. [Ipu 3TOM
IPEAIOIaraeTcs, YTo B MPOLIECCE MOMCKA PEIICHHUs MOCIeI0BATEIBbHOCTh (POPMUPYEMBIX TaKUM
o0pa3oM cuTyauuii He OOOpBETCS A0 MOJNYyYEHUs DEIICHUs, T.e. HE BO3HMKHET HEU3BECTHOM
CUTYyalluM, KOTOpash HE COINOCTABUTCS HU C OAHMM MpaBWIOM. JlaHHBI MOAXOJ C YCIIEXOM
HNpPUMEHsETCS K IUPOKOMY KJlacCy NMPHIIOKEHUH, OTHAKO OH OKa3bIBaeTCsl HEA(P(PEKTUBHBIM B TEX
NPUIOKEHHAX, KOTJA 3a7a4a MOXKET OBbITh 3apaHee CTPYKTYPHUPOBAHA WIIM TPU PEIICHUU 33/1a4d
MOXET OBITh UCIOJIb30BaHa HEKOTOPAsk MOJIENb.

2. CTpyKTypHBI! OAXO.

CTpyKTypHBII MOAXO K IIOCTPOCHUIO SKCIIEPTHBIX CUCTEM O0YCIIOBIIEH TEM, YTO JUIS psijia
IPUIIOKEHUN TPUMEHEHHE TOJIBKO TEXHUKH MOBEPXHOCTHBIX 3HAHUN HE 00ECIeYMBaET PELICHUs
3agaun. JIeWCTBUTENBHO, MHCIIONB30BAHME IIOMCKA B KayecTBE MEXaHM3Ma BbIBOJA B
HECTPYKTYPUPOBAHHOW 0a3e 3HAHWI MOXKET MPUBOJHUTH K HEHAJIS)KHBIM U (MJIM) HEKauyeCTBEHHBIM
peuieHusiM. CTPYKTYpHBIM MOAXOA K HOCTPOEHHIO 3KCIIEPTHBIX CUCTEM HOJO00EH CTPYKTYpHOMY
porpaMMHUpoBaHuio. OHAKO MPUMEHHUTENBHO K SKCIIEPTHBIM CHCTEMaM pedb HE UIET O TOM, YTO
CTPYKTYpHpPOBaHHE JOJDKHO JOBECTH 33jJady [0 ajiroputMa (Kak B TpaJUIMOHHOM
POrpaMMUPOBAHUM), a TPEAINOJIAraeTcsi, YTO 4YacTh 3a/aud peIIaeTcsl ¢ IMOMOIIbIO IOUCKA.
CTpyKTYpHBIH MOAXOJ B Pa3IMYHBIX MPUIIOKEHUSAX 1IEIeCO00pa3HO COYETaTh C MOBEPXHOCTHBIM
WIN TITyOMHHBIM.

3. I'myOuHHBII TOX0

B rnyOuHHOM 10/1X0/1€ KOMIIETEHTHOCTD SKCIIEPTHON CUCTEMBI Oa3upyeTcss Ha MOJIETH TOM
npoOieMHOIl cpelbl, B KOTOpOW 3Ta S3KCIepTHas cHucTeMa paboTaer. Mopenb MoXeT ObITh
ofpesieieHa Pa3JInYHbIMKM criocobaMu (AeKJapaTuBHO, MpoueaypHo). Heobxonumocts B psze
NPUJIOKEHUN MCIIOJIB30BaTh MOJIENM BBbI3BaHA CTPEMJICHUEM HCIPABUTh HECOBEPILIECHCTBO
MOBEPXHOCTHOTO IM0/IX0/]a, BO3HUKAIOIIETO IPU OTCYTCTBUU MPABUJI, YIOBJIETBOPSIOMIUX TEKYIIEH
cuTyauuu B pabouell mnamsaTu. [7yOMHHBIE OSKCIIEPTHBIE CHCTEMBl KPOME BO3MOXKHOCTEH
MOBEPXHOCTHBIX 00JaJal0T CHOCOOHOCTBIO TpPH BO3HUKHOBEHHWM HEM3BECTHOM CHUTyalluu
OINPEJIETIUTh C TOMOIIBIO HEKOTOPHIX OOIIMX TNPHHLMUIOB, CIPAaBEUIMBBIX s  00JIacTH
AKCHEPTHU3bI, KaKUe NEHCTBUS CIIEIyeT BHIIIOIHUTD.

I'myOunHBI  (MOAENbHBIA) TOAXOJ TpeOyeT SIBHOTO OMHCAHUS CTPYKTYpHl U
B3aMMOOTHOIIEHUH MEXIy pPa3InYHbIMH CyITHOCTIMH oOnactu. [Ipu 3ToM nmoaxoae HEOOXOIUMO
UCTIOJIb30BAaTh MHCTPYMEHTAJIBHBIE CPEICTBA, OONAJAIONIMe MOIIHBIMH  MOJECTUPYIOUMMU
BO3MOYKHOCTSIMH: OOBEKTHI C MPHUCOEAWHEHHBIMU MPOLIEypaMH, UEpapXUUecKoe HacjeI0BaHHe
CBOMCTB, aKTHBHBIE 3HaHUs (IIPOrPaMMHUPOBaHKE, YIIPABIIeMOe JaHHBIMH), Tiepeaua COOOIEeHUH
00beKkTaM (00bEKTHO-OpPUEHTHPOBAHHOE IPOTPAMMHUPOBAHUE) U T.I1.

4. CMelIaHHbIA HOOXO0I

CMernIanHbIi TOAXO0 B OOIIEM CITydyae MOXKET cOueTaTh MOBEPXHOCTHBIN, CTPYKTYPHBIN U
rIyOMHHBIA ToAXoAbl. Hampumep, MOBEPXHOCTHBIM MOAXOJX MOXKET OBITh HMCIONB30BaH IS
MIOMCKA a/IEKBATHBIX 3HAHUM, KOTOPBIE 3aTEM UCMOIb3YIOTCS HEKOTOPOU TTTyOMHHON MOJETBIO.

2. [InanupoBaHue B UHTEJUIEKTYaJIbHBIX CUCTEMAX.
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[InanvipoBaHne — ONTUMAIBHOE pACHpPEICIICHUE PECypcoB Ui  JOCTHIKCHHS
MOCTaBJICHHBIX 1IEJICH, AEesITeNbHOCTh (COBOKYMHOCTh MPOIIECCOB), CBSI3aHHAS C IOCTAHOBKOI
ueneit (3agaud) u aedctBuil B Oynymem. C TOYKU 3pEHUS MAaTEMaTUKH, IIAHUPOBAHUE — 3TO
GbyHKIMS, OAHUM U3 apIYMEHTOB KOTOPOH SIBJISIETCS BpEMSI.

3. Meronbr moucka pemeHnid B OC: MOUCK B MPOCTPAHCTBE COCTOSIHUM, PEIYKITHS,
JETYKTHBHBIN BBIBO/I.

MeTtoapl penieHus 3a/1a4, OCHOBaHHbIE Ha CBEJACHUM 'UX K IIOHUCKY, 3aBUCSAT OT OCOOCHHOCTEH
npeaIMeTHOW o0nacTu, B KOTOpPOM  pemraercs 3agada, ¥ OT TpeOOBaHUH, MPEIbIBISIEMBIX
M0JIb30BaTeNeM K perieHno. Oco0eHHOCTH TPeIMETHOM 00J1acTH:

1) OOBeM npocTpaHCTBA, B KOTOPOM IPEICTOUT UCKATH PEIICHHUE;

2) CremneHb H3MEHSEMOCTH OO0JacTH BO BpPEMEHH M TMPOCTPAHCTBE (CTaTHYECKUE U

JUHAMUYECKHE 00JIaCTH);

3) TlomHOoTa MOJEH, OMUCHIBAOIIECH 00JACTh, €CIIH MOJEIb HE TOJIHA, TO JUIS OMHCAHHS

00J1aCTH HCII0JIB3YIOT HECKOJIBKO MOJIENIEH, TOTOIHSIIOIIMX APYT APYTa;

4) OrmpeaeaeHHOCTh JaHHBIX O pPeIIaeMoil 3a1ave, CTENEHb TOYHOCTH (OMIMOOYHOCTH) M

MOJIHOTHI (HETIOJTHOTHI) TaHHBIX.
3amaya Moucka B MPOCTPAHCTBE COCTOSHUK OOBIYHO (QOpPMYIHpPYETCsl B TEOPETUKO-TpadoBO
UHTEPIPETAIHH.

ITyctes 3amana Tpoiika (So, F, St), Te Sp - MHOXECTBO HaYallbHBIX COCTOSHUH (yCIOBHS
3amaun), F - MHOXECTBO OmepaTropoB 3aqaud, OTOOPAXKAIONINX OAHH COCTOSHUS B JIpyrue, St -
MHOKECTBO KOHEYHBIX (IIEJICBBIX) COCTOSHUH (PEIICHU 3a/1a4H).

Lenb: onpenensiTh Takyl IOCIEIOBATEIbHOCTh OIEPATOPOB, KOTOpas nmpeolOpa3yer
HAYaJIbHBIE COCTOSTHUS B KOHEUHBIE.

[Mpouecc pemenus B Buze rpadpa G= (X, Y), rue X= {Xo, X1, ...} - MHOXKECTBO (B 00IIEM
ciyyae OecKOHeuHoe) BeplIMH rpada, cocTossHMM, a Y - MHOXECTBO, COJeprKalliee Hapsl
BepmuH (X, Xj), (Xi, Xj) € X. Ecim xaxnas mapa (Xj, Xj) He yIOpsIodeHa, TO €€ Ha3bIBaIOT
pebpoM, a rpad - HeopueHTHpoBaHHbIM. Ecmu s kaxnaod mapel (Xj, Xj) 3aAaH MOPSAAOK
(HampaBiieHHE), TO Mapy (X, Xj) Ha3bIBAlOT AYrol (OPHMEHTHPOBAaHHBIM  peOpom), a  rpad
HA3bIBAIOT OPHEHTUPOBAaHHBIM (HampaBieHHbIM). Bepmmnbl napsel (Xj, Xj) Ha3bIBalOT
KOHIIEBBIMHM TOYKaMU pedpa (ayru).

[Touck B mpocTpaHCTBE COCTOSIHUN €CTECTBEHHO NMPEACTaBUTh B  BUJE OPUEHTHPOBAHHOIO
rpapa. Hanmume mnaps (Xj, Xj) CBUAETENBCTBYET O CYHIECTBOBAHMM HEKOTOPOro omepaTopa f
(f e F), mpeobOpasyromero  cocTosiHEEe, COOTBETCTBYIOIEEe BEPIIMHE Xi, B COCTOSHHE Xj. Jlis
HEKOTOPO# BEpINMHBI Xi BBIICISIEM MHOXKECTBO BCEX HampaBieHHBIX map (Xi, Xj) e Y, T.b.
MHOXECTBO [JyI, HCXOAALIMX M3 BEPIIMHBI Xj, (POAMTEIHbCKOM BEpIIMHBI), U MHOXXECTBO
BEpIINH (HA3bIBAEMBIX JIOYEPHUMH BEPIIMHAMH), B KOTOPBIE 3TU JYTH NPUBOAAT. MHOXKECTBO
JYT, UCXOAIINX U3 BEPIIUHBI Xj, COOTBETCTBYET MHOXECTBY OIEPATOPOB, KOTOPbIE MOT'YT OBITH
PUMEHEHBI K COCTOSTHHIO, COOTBETCTBYIOIIEMY BEPIINHE X;.

B  wmHoxectBe  BepmiMH X BBIACISAIOT  NOAMHOXECTBO  BEpIIMH Xoc X,
COOTBETCTBYIOIIEE MHOYECTBY HAYaIbHBIX COCTOSHUH (So), M MOAMHOKECTBO BepIuH X;c X,
COOTBETCTBYIOILIIEE MHOXKECTBY ~KOHEYHBIX (LIEJIEBBIX) COCTOSIHUHN (St). MHOMXeCcTBO X; MOXKET
OBITh 3alaHO KaK SBHO, TaK W HESBHO, T.€. Yepe3 CBOWCTBA, KOTOPBIMH JOJDKHBI 00IamaTh
IeJIeBbIE COCTOSHUSI.

Otmetum, uto rpad C MoxkeT OBITH 3a/1aH IBHO U HesiBHO. HesiBHOe 3amanue rpada G crout
B ONpeeTIeHUN MHOXECTBAa X< X (COOTBETCTBYIOLIETO MHOXKECTBY HadallbHBIX COCTOSIHUI) U
MHOY€ECTBa OIIEPaTOPOB, KOTOPHIE, OyTydd MPUMEHUMBI K HEKOTOPOW BepIIMHE Tpada, JaroT Bce
ee IOYEpHUE BEPIIUHBL.

Urak, rpadp G 3amaer MNpOCTPAaHCTBO COCTOSIHUM, T.€.  MPOCTPAHCTBO, B KOTOPOM
OCYLIECTBIISICTCSI ~ MOMCK  pemieHus.  IlocTpoeHne  HPOCTpaHCTBA OCYILECTBISIETCS C
MOMONIBIO CIEAYIOIIEro mpoliecca. bepercs Hekas BeplIMHA Xoc X, K HEH MPUMEHSIIOTCS BCE
BO3MOYKHBIE OIIEPATOPHI, MOPOKIAIONINE BCE JOUESPHHE BEPIINHBI.
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OTOT mpolecc Ha3bIBAIOT MPOLECCOM PACKPHITHA BepiinH. Ecnm monmydyeHa ueneBas BEpLIMHA,
TO OHA He packpsiBaeTcs. [Iporece mocTpoeHus MPOCTPAHCTBA COCTOSTHHUM 3aKaHUYMBACTCS, KOTa
BCE HEPACKPBITHIC BEPIIMHBI SBISIOTCS  LEJIEBBIMH, M TEPMUHAIBHBIMU (T.€. BEpIIMHAMH, K
KOTOPBIM  HEJIb3sl TPUMEHHTh HHKAKHX ONEpaTopoB). B CBs3u ¢ TeM, YTO MPOCTPaHCTBO
COCTOSIHUH MOXXET COJepKaTh OCECKOHEYHOE KOJIMYECTBO BEPIIMH, HAa MPAKTHKE IPOIECC
MIOPOXKJICHUS IPOCTPAHCTBA OTPAHHUYUBAIOT JTMOO BpEMEHEM, THO0 0OhEMOM MaMSITH.

Ha npakTuke Tpedyercs 00ecrnevynTh MOJIHOTY oucKa, T.e. OpraHu30BaTh MOUCK TaK, YTOOBI
BCE I1EJICBBIC BEPIINHBI ObUIH HAMICHBI, €CIIH OHH CYIIECTBYIOT.
HanexubiM crioco6om obecrieueHust MOTHOTHI SIBJISICTCS MOJHBINA Iepedop BCeX BEPIIUH.
Jns 3amanus mporiecca mnepebopa HEOOXOIUMO ONpEACITUTh MOPSAO0K, B KOTOPOM OymyT
nepeduparbes BepnHbl rpada. OOGBIYHO BBIACISIOT IBa OCHOBHBIX CIIOCO0A MTOUCKA!

Prc.1. IIpoCcTpAHCTRO COCTOHHHAH, IIOCTPOeHHOE
TMIOHCKOM B TI¥OHHY (2) H IIOHCKOM B IIIAPHHY (D).

ITouck B riryOuHy (CHauyana pacKpblBaeTCsi Ta BEpIIMHA, KOTOpas ObUla MOCTpOEHa CaMoi
nocneaneit). Puc.3.1.a nmouck B mmpuHy. (BepuimHbl pacKpbIBalOTCSI B TOM K€ IOPSJIKE, B
KOTOPOM OHH noposkaatores.) Puc.3.1.6.

LleneBbie BepIIMHBI TIOMEYEHBI YEPHBIMH KBaJpaTaMu, a TEPMUHAIBHBIE -  OeNbIMU
kBagpatamu. [Ipy HCIIONB30BaHUM KaXKIOTO M3 CIIOCOOOB MOTYT OBITh Hail/IeHbl BCE pEIleHHUS.
[Tpu nepebope Bcero npocrpaHcTBa 00a MeTo1a OyIyT aHATU3UPOBATh OJIMHAKOBOE KOJINYECTBO
BEPIINH, OJHAKO METOJ TIOMCKA B IIUPUHY OyJeT TpeOOoBaTh CYIIECTBEHHO OOJIbINE MAaMITH, TaK
KaK OH 3allOMHHAEeT BCce MyTH MOUCKa (a He OJ1H, KaK IPU MOKUCKE B TIIyOHHY).

ITouck MeTonOM penyKInun
ITpu nmoucke METOOM PENYKLUHU pELICHHE 3aJauyd CBOJUTCS K  PELICHUIO COBOKYITHOCTH
oOpa3yromux ee mnojizagad. ITOT MpoLecc MOBTOPSiETCs JUIsl KaXIoM moj3ajgadd 10 TeX Iop,
MOKa KaXk1as U3 MOJydeHHOro Habopa moj3ajay, oOpa3ylolux peleHne UCXOTHON 3a/1a4H,
He Oy/1eT UMEeTh OYEBUIHOE PELICHHE.
[Iponiecc pemieHust 3agaud pa3OMEeHHMEM €€ Ha MOA33Jadd MOXKHO TIPEJICTaBUTh B BHUJIE
cnenuanpHoro HampasieHHoro rpada G, HazeiBaemoro  U/MJIM-rpadom; Kaxnoit Bepimze
3TOro rpaga CTaBUTCS B COOTBETCTBHME ONMCAHME HEKOTOpPOM 3anaud (mojaszangauun). B rpade
BBIICTIAIOT J1Ba THUIIA BEPIINH: KOHBIOHKTUBHBIC BEPIIMHBI U IU3BIOHKTUBHBIC BEPILHHEI.
Pemenue 3axaun npu noricke MeTozoM penykuuu (npu noucke B MI/MJIU-rpade) ceoaurcs x
Haxoxnenuto B I/MJIN-rpade pemaromiero rpada.
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Llens mporecca noucka B /MJIM-rpade - mokazars, 4TO HavaibHas BEPIIMHA pa3pelInMa,
T.€. JUIsl 3TON BEPIUMHBI CYLIECTBYET peraronuii rpad. Omnpenenenne pa3pelinMoil BepIIHbI B
N/NJIN-Trpade MokHO cHOPMYITHPOBATH PEKYPCUBHO CIETYIOIIIM 00pa3oM:

T'padpuueckoe npeacTABNIERME NPOLILCC PAIOHEHHR 330241
HA MOA3aa4H

e Koneunble (11€7€BbI€) BEPIIMHBI PA3pEIIMMbl, TaK KaK WX pEUICHWE H3BECTHO 10
HCXOJTHOMY IPEII0JIOKEHUIO.

e Bepmmuua MJIN pa3pemma Toraa U TOJBKO TOTJA, KOT/a pa3peiinMa 1o KpauHen Mepe
OJIHA U3 €€ IOYEPHUX BEPILIUH.

e BepmwuHa U paspemmma Toaa M TOJIBKO TOT/AA, KOT/Ia pa3pelnma Kaxaas u3 ee JOYepHHUX
BEPILNH.

S4 Sg

Mpumep H/TH-rpaga

Pemarommii rpad omnpexnensercs kak mnoarpad ©3 paspelIMMBIX BEpIIWH, KOTOPBIH
MOKa3bIBAaeT, YTO HayajbHas BEpIIMHA pa3peurMa (B COOTBETCTBHM C TNPHUBEIECHHBIM BBIIIE
ompenencuuem). Ha puc. 3.3,  paspemmmble  BepUIMHBI  3a4€pHEHbBI, a HEpa3peIIuMbIe
OCTaBJICHBI OENTBIMU.

Jns rpada W/HMJIN, Tak e Kak AJis MOMCKa B IPOCTPAHCTBE COCTOSTHUM, MOYKHO OIPENETUTh
MIOUCK B INIyOHWHY M MOMCK B IIMPHUHY KaK B MPSAMOM, Tak U B 0OpaTHOM HampasieHuu. Ha puc.
3.4, npuBeneH mpuMep moucka B mupuHy (puc. 3.4. a) u moucka B riyouny (puc. 3.4, 0). Ha
PUCYHKE BEpPIUMHBI IPOHYMEPOBAHBI B TOM MOpPSAKE, B KOTOPOM  OHHM  PacKpbIBaJIKCh,
KOHEUHbIE  BEpIIMHBI  0003HAYEHBl KBaJpaTaMH, pa3pelIMMble BEPLINHBI 3aYE€PHEHBI, AYTU
pemarorero rpada BblIeIeHbl JBOWHBIMU JTUHUSMH.
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2. METOAUYECKHUE YKA3AHUSA
ITO BBIITOJIHEHUIO JABOPATOPHbBIX PABOT

2.1 JIaboparopnas padora Nel (2 yaca).

Tema: «OCHOBHBIE TOHATHS HEUPOKOMITBIOTEPHBIX CUCTEM)

2.1.1 Hean padoThl: U3YyYUTh NPECTABICHUE 3HAHUN B MHTEJUIEKTYaIbHbIX CUCTEMAX,
U3YYUTHh METOJIbI PA0OTHI CO 3HAHUSMHU

2.1.2 3agauu padoTsI:

1. I[IpoBenuTe aHamU3 MPEICTaBICHHBIX OMPEIEIIEHUN NCKYCCTBEHHOTO NHTEIUICKTA.

2. Kakue cnokHble 3a/1a4i pelIaeT UCKYCCTBEHHBIN UHTEIIIEKT?

3. IlpencraBere onpenenenune CUUN.

2.1.3 Ilepeyenb npuOOpPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B J1a00PaTOPHOIl padore:

1. II5BM

2.1.4 Onucanue (xox) padoTsbI:

[IpoaykuuonHble paBuia — 3To npasuia, umerouiue popmy: ECJIU «Ycnosue» — TO
«CoObiTuey. IIpoayKIMOHHBIE TpaBWJIa OINUCHIBAIOT 3HAHMS B BHUAE B3aMMOCBS3CH TUMA:
«IIPUYUHA» — «CIIEACTBUEY», <(GIBJICHHE» — «PEAKIUs», «IPU3HAK» — «PaKT» H.T.IL.
Konkpernzanuss nOpOAyKUMOHHBIX MPAaBWJI MEHSETCA B 3aBUCUMOCTH OT CYIIHOCTH
MPEJCTABIISIEMbIX 3HAHUM.

Hampuwmep:

. ECJIN «Temnepatypa B peakrope mpesbimaer 120 ° C » TO «CHusuth nogauy

ToruBa Ha 5%»;

. ECJIN «Bprmen u3 crpos BeHTHiIATOp KoHauimoHepa» TO «Temmeparypa B

MIOMEIICHUH TTOBBIIIAETCAY;

[IponyKMOHHOE NpPEICTaBICHUE 3HAHWW C YEIOBEYECKOW TOYKH 3PEHMS SABISIETCS
IPSIMBIM ONMCAaHUEM JIOTUUECKUX BBIBOAOB IIPU PEIIEHUN KOHKPETHBIX 3a1a4. COBOKYIHOCTh
3HAaHMM O KOHKpPETHOW TMpeAMETHON o0jacTh B 3TOM  CiIy4dae MPEICTaBIISIETCS
COOTBETCTBYIOLIMM HA0OPOM MPOAYKIIMOHHBIX MPaBUi, KOTOPBIH 00paszyer 6a3y 3Hanuil. [1pu
IIOCTPOEHNH MPOAYKIIMOHHBIX MPABWII JONYCTUMO HUCIIOIb30BAHKE JIOTHYECKUX orepaTopoB U,
WNJIN, nanpumep:

. ECJIN «Temmneparypa B peaktope mnpeBbimaer 120°C» W «Temneparypa

xyagarenTa npesbimaet 90 © C » TO «IIpekpatuTh moaavdy TOIINBaAY;

. ECJIN «Temneparypa B peakrope mpesbimaer 90 ° C » MJIM «Temneparypa

xyagarenTa npesbimaet 60 © C » TO «Causzuts nojgauy tormnusa Ha 40%».

HepocraTtkom si3blka MPOAYKLUMOHHBIX MPaBHJI MOXHO CUYUTaThb OTCYTCTBHE SIBHBIX
CBsi3el MEXIy MpaBUJIaMHM MU LEISAMHU, K JOCTHDKEHHIO KOTOPBIX HEOOXOIUMO CTPEMHUTCS.
TakuM o00pa3oM, JUIsi aKTUBHU3AllMM OJHOTO U3 MPOAYKUHMOHHBIX MpPaBHJI HEOOXOAUMO
IpoBepKa BCEil MPOIAYKIMOHHON 0a3bl 3HAHWM, 4TO MpH OONBIIUX O0beMax HH(pOpMaIUU
NPUBOJUT K  CYIIECTBEHHBIM 3aTpaTaM BpPEMEHHBIX M  TEXHHYECKHX PECYpCOB
UHTEJUIEKTYaJIbHOM CHCTEMBl. BO3MOXHOCTH pelIeHus: 3TOM NpoOJieMbl 3aKIOYaeTcs B
pa3paboTKe MepCrneKTUBHBIX MPOAYKIIMOHHBIX 0a3 3HAHUN, B KOTOPBIX OJHU MPOAYKLHOHHBIE
IIpaBWJIa MOT'YT aKTHMBUPOBAaTh U JI€3aKTUBUPOBATH JPYrHe€ MPOAYKIIMOHHBIE NIPABUIIA, BIHSA
Ha KOJINYECTBO NepeOupaeMbIX MPaBUII B TEKYIEM IHKJIE U, CI€OBATEIbHO, HA BHIOOP MyTH
JOCTUKEHUS 1IEJIN YIIPABJICHHUS.

OTnUYUTENbHON YepTOil U OCHOBHBIM MPEUMYIIIECTBOM MPOAYKIIMOHHONW 0a3bl 3HAHUN
SBIISICTCS MPOCTOTA aHAIN3a, IOTOJHEHUs, MOAU(DUKALIMN U aHHYIUPOBAHUS OINPEIEICHHBIX
IPOAYKIMOHHBIX IpaBwil. IloMuMO 3TOro, mpencraBieHHE 3HAHMW B TAKOM CHHTaKCUYECKU
OJHOTUITHOM BHUJE€ CYIIECTBEHHO OOJIETYaeT TEXHUYECKYI0 pealM3alyi0  CHUCTEMBI
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UCTIOJIb30BaHUSl 3HAHWH. BcriencTBue 3Toro B Hacrosiiee BpeMs MPOAYKIMOHHBIE Oa3bl
3HAQHWH TIOJYYHJIM HaumOOJIbIIEe pACIPOCTPAHCHHE B HMHTEIUIEKTYAIbHBIX TEXHHYECKHX
cucTeMax.

3HaHUSMU MO>KHO Ha3BaTh ONMKCAHMS OTHOUICHUH MEXIy aOCTpaKTHBIMU HOHSATHUSMH U
CYIIHOCTSIMU, SIBIIIIOUIMMHCS KOHKPETHBIMH OOBEKTaMU peaJlbHOr0 Mupa. V3HadambHO
CEeMaHTHUYECKUE CETH Pa3padaThIBAIMCh KaK MOJEIH JOJTOBPEMEHHOW YEIOBEYECKOM MaMsTh
B TICHXOJIOTHHM, HO BIIOCJIEJACTBHM 3Ta MOJIEJIb NEpEeKOoueBala B HMHXKEHEPUIO 3HaHW. B
CEMaHTUYECKOH CeTH aOCTPaKTHBIC MOHATHS ¥ OTHOLICHUS MEX/y HUMHU OIMCHIBAIOTCS B BHJIE
y3510B # ayr. CyIIHOCTH M TIOHATHUS B TaKOW CETH SBISIOTCS y3JIaMU, a OTHOLICHUS MEXKIY
HUMHU — JIyramMud. ATpUOYTHI CEMAaHTHYECKUX CETEH MOXKHO pa3/ieNuTh Ha JIMHTBUCTHYECKUE
(0OBexT, ycrmoBHue, MECTO, HHCTPYMEHT, 1IeJIb U T.I1.), aTpUOyTUBHBIE ((popma, pazMep, IBET U
T.II.), XapakTepUCTUYeCKHe (poJ, BpeMs, HAKIOHEHHE M T.N.), JIOTWYecKue (Ia, HeT,
OTpHIIaHuE, O0BEINHEHHE U T.I1.).

HArmaeTca Tenmepatypa
Miope | TITEREIES T |

IIeer ! [Imagaer ™~ IlmakaeT
IPDSDBLHTI| | Pera | | Mope I Termepatypa =M

Puc.1.5. Cemanmuuecxoe npedcmasnenue 3Hanuti 6uo102a

Jomyctum, ¢parMeHT 3HAaHWA UXTHOJIOTa O OWOJOTUU pPbhI0 MOXHO OIKCAThH
clenyoleld ceMaHTHYecKor ceTbio (puc.l.5). B kadectBe apyroro mpumepa paccCMOTPUM
MPEJICTABICHUE 3HAHUH, COJEpKalIMXcs B BbICKa3biBaHWU: «P0OOOT cBepyiHT OTBEepcTHE B

JeTanu ¢ moMoibko ceepia 10» (puc.1.6).
F ]
A pem

Puc.1.6. Cemanmuuecxoe npedcmasnenue mexHuyecKko20 3Hanus

HenocraTok cemanTHueckux cereil — nyOnupoBaHHEe MHPOpPMALUU IpU MOCTPOSHHUU
ceTell M CMEIIEHWE TPyNN 3HAHWW, OTHOCAIIMXCS K Pa3NIMYHbIM cuTyauusm. Hampumep,
CEMaHTHUYeCKasl CeTh, MpPEJACTAaBICHHas Ha puc.l.5, umeer IyOIsDK TOHATHS «MOpe», a
OTHOILIEHUE «TEMIIEpAaTypa» MOMKET MCHOJIb30BaTbC HE TOJIBKO JUIsl OMUCAHUS CpPEJbl
0oOUTaHUS JKUBOTHBIX. BBIXOJIOM W3 JaHHOW CHUTyallMu CTajla HaMETHBIIAsCS B TOCIEIHEE
BpeMsl TEHJICHIIUS K TOCTPOSHUIO Pa3/IeJICHHbIX CEMAaHTUYECKHUX CETEH.

OCHOBHBIM MPEUMYIIIECTBOM CEMAaHTHYECKUX CETEU SBISETCS TO, YTO OHU UMUTHUPYIOT
MOHUMAHUE M HCIIOJIb30BAHUE YEJIOBEKOM €CTECTBEHHOIO $I3bIKA, YTO IMO3BOJSET MPUMEHSTh
WX TIPU TEXHUYECKOM MOJCIUPOBAHUU PACCYKIEHUU, TOKA3aTEeIbCTBE TEOPEM, MOCTPOCHUH
HE3a/IaHHbIX SIBHO NMPUYMHHO-CJIEJICTBEHHBIX CBSI3€d M JMHIBUCTHYECKUX KOHCTPYKIIMM, T.€.
CEMaHTHUYECKHE CETH TO3BOJISIIOT PEaM30BaTh YCTPOWCTBA, UMUTHPYIOIIHE MBICIUTEIbHBIC
aKThl 0oJiee BBICOKOTO YPOBHS 1O CPAaBHEHUIO C MPOAYKIIMOHHBIMH IPaBUJIAMHU.
[IpencraBinenue 3HaHWA B BHUJE CEMAHTUYECKUX CETEH IIUPOKO UCIOIB3YeTCs B
MHTEJUIEKTYaJIbHBIX CHUCTEMaxX HMHTEPIPETALMU €CTECTBEHHOTO S3bIKa M aBTOMAaTHYECKOTO
MaIlIMHHOTO TI€PeBOJia, B JIHUAJOTOBBIX BOIMPOCHO-OTBETHBIX CHCTEMaX €CTECTBEHHOTO
YeJI0BEKO-MAITUHHOTO O0IIeHUs, B OJI0KaX JTOTMYECKON MHTEPIPETALMU CUCTEM TEXHHYECKOTO
3peHus.

Ilpuobpemenuem 3HaHuil HA3BIBACTCS BBIIBICHHE 3HAHUH W3 HUCTOYHHKOB U
npeoOpa3oBaHWe MX B HYXKHYIO GopMy, a Takxke mepeHoc B 6asy 3Hanmii MC. McTtounukamu
3HAHWI MOTYT OBITh KHHUTH, APXUBHBIC JOKYMEHTBI, COJEPKUMOE APYyTux 06a3 3HAHUH U T. 1., T. €.
HEKOTOPBIE 00BEeKMUBU3UPOBAHHble 3HAHUA, TIEpEBEACHHbIE B (QOopMy, KOTopas JeiaeT HX
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JOCTYIHBIMU JUIsl TOTpeOuTens. [Ipyrum TUNOM 3HAHHWH SIBISIIOTCA OKCHepmHble 3HAHUA,
KOTOpBIE UMEIOTCA Y CIIELIMATIUCTOB, HO HE 3a()MKCUPOBAHbI BO BHEITHUX 10 OTHOILIEHUIO K HEMY
XpaHWINIIAX. OKCHEPTHBIE 3HAHUS SBISIOTCA  cyOvekmuguvimy. Ele OJHUM  BHIOM
CyOBEKTUBHBIX 3HAHUI ABISAIOTCA IMnupudeckue sHanus. Takue 3HaHusa MOryT noobiBaThest MIC
myTeM HaOJIoIeHH 3a OKpykatomiel cpenoit (eciu y C ectb cpencTBa HaOIIOACHNUS).

BBong B 06a3y 3HaHUNl OOBEKTUBHM3MPOBAHHBIX 3HAHUM HE TMpPEACTaBIseT 0CO00M
npoOJIeMbl, BBISIBJICHHE U BBOJl CYOBEKTHBHBIX M OCOOCHHO JKCIEPTHBIX 3HAHUH TOCTATOYHO
TpyaHbl. YToOBl pa3paboTaTh METOJOJOTHUI0 MPUOOpPETEHUS CYObEKTHBHBIX 3HAHMIA,
MOJy4aeMbIX OT JKCIIEpTa, HAJ0 YETKO Pa3IMyaTh J1Be (OpPMBI pernpe3eHTanuu 3HaHuid. OjHa
dbopMma cBs3aHa C TeM, KaKk M B KaKUX MOJENIAX XPaHATCS 3TU 3HaHUA y dyeloBeKka-skcrepra. [Ipu
3TOM 3KCIEPT HE BCEI/Ia OCO3HAET MOJIHOCTBIO, KAK PENPE3EHTUPOBAHBI Y HEro 3HaHud. Jpyras
dopMa cBsizaHa C TeM, KaKk HMH)KEHEp MO 3HaHusM, npoektupyromuit MC, cobupaercs ux
OIHKCHIBATh M TMpPeNCcTaBiATh. OT CTENEHH COTIACOBAHHOCTU ATHUX JIBYX (OPM pernpe3eHTalnuu
Mex 1y co0oi 3aBUCHUT 3((HEKTUBHOCTH Pa0OTHI HHXKEHEPA M0 3HAHUSIM.

B KOTHUTHBHO# NICHXOJIOTHH U3y4YaroTCst (POPMBI PENPE3CHTAIIMN 3HAHUN (KOCHUMUGHbLE
CmMpyKmypbl 3HaHUll) XapakTepHble uid yenoBeka. [Ipumepamu moryt cinyxuth [ Xadman, 1986]:
IpeJCTaBICHUE Kiacca IMOHATHM uepe3 ero JJIEMEHThl (Hampumep, HoHsATHE 'mTuna"
penpe3eHTUpyeTcs paaoM yaiika, BopoOei, CKBOpell, ...)

IIpe/ICTaBICHUE MOHATUM Kilacca € IOMOIIBI0 0a30BOro MNPOTOTHUIIA, OTPAXKAIOIIETO
HauOoJiee  TUNUYHBIE CBOHCTBAa OOBEKTOB Kiacca (Hampumep, TMOHsATHE '"mTHma"
penpe3eHTUPYETCs MPOTOTUIIOM HEYTO C KPBUIbSMH, KIIOBOM, JIETAET ...) IPEJICTaBICHHUE C
MOMOIIbIO MPU3HAKOB (U1 MOHATHS "NTHIA", HAIpUMeEp, HAIMYNe KPbUIbEB, KIIIOBA, IBYX JIall,
HIEPHEB ).

Kpome mnonsTHiI penpe3eHTHPYIOTCS W OTHOLIEHUS Mexay Humu. Kak mpaBuio,
OTHOILEHHS MEX]Ty MOHATUSMHU ONPEACISIOTCS MPOLUEAYPHBIM CIOCOOOM, 8 OTHOUICHHUST MEXIY
COCTaBISIOLTUMU MOHATHH (OMPEIENSIOMIUMU CTPYKTYPY MOHSTHS) -IE€KIapPaTUBHBIM CIIOCOOOM.
Hanunuue nByx BHIOB ONUCaHUI 3aCTaBis€T B MOJEINAX MPEACTABICHUS 3HAHUN OJHOBPEMEHHO
UMeTh 00a KOMIIOHEHTa, HallpUMep CEMaHTUYECKYIO CETh M MPOAYKIMOHHYIO CUCTEMY, KaK 3TO
MPEICTABJICHO B KOTHUTUBHOU Mozenu [ Anderson, 1983].

[Ipyn mpuoOpeTeHUU 3HAHHWKM BaXHYIO POJb WIPAIOT TaK HAa3bIBAEMOE HOJe 3HAHUUB
KOTOPOM COJIEPKaTCsl OCHOBHBIE MOHSITHSI, UCIIOJIb3yEMbIE IIPU OMMCAHUU MIPEIMETHON 00acTy,
Y CBOMCTBA BCEX OTHOILIEHUM, UCTIOJIb3YEMBIX JJI1 YCTAaHOBJICHUS CBA3EH

Mexay mnoHsTusMu. [lone 3HaHUN CBSI3aHO C KOHIIEMTYadbHON MOJENBIO MPOOJIEMHOM
o0acTi, B KOTOPOW e€Ile HE YYTE€Hbl OrpaHMUYEHMs], KOTOpble HEU30EKHO BO3HHMKAIOT IpPHU
dbopMalbHOM TIpE/CTaBIeHUH 3HaHWM B 0Oaze 3HaHWil. [lepexon OT omucaHus HEKOTOPOM
o0JacTu B MoJie 3HAHUM K ONMUCAHHIO B 0a3e 3HAHUI aHAIOTMYEH MEPEeX0ay OT KOHIIETITYyalbHOM
MojieH 0a3bl JaHHBIX K €€ JJOTHYECKON cxeme, Koraa yxke 3a)MKCHpoBaHa CUCTEMa YIpaBJIEeHUS
0a3oif maHHBIX. BaxXHO OTMETUTH, YTO TMEPEXOJ HEMOCPEICTBEHHA K (OopMaTbHBIM
npeJcTaBieHUssM B 0a3e 3HaHMII Oe3 3Tama KOHLENTYaJbHOTO OINWCAaHUS B TOJ€ 3HAHUUN
MPUBOJIUT K MHOTOYMCIIEHHBIM OLITHOKAaM, 4TO 3aMeUIsIeT mpoliecc GopMUpoBaHus 0a3bl 3HAHUN
ncC.

Bo3MoxHBI TpU pexuMa B3aUMOJCHMCTBUSL HMH)XEHEpa MO 3HAHUSIM C HKCIIEPTOM-
CHEIHUAIIUCTOM: HPOMOKONIbHBIU AHANU3, UHMEPELIO U USPOBAs UMUMAYUA NPOPecCUuoHaTbHOU
Odesmenvrocmu. IIpOTOKONBHBIN aHANN3 3aKT0YaeTcs B (hUKcauu (Harpumep, MyTeM 3allicy Ha
MarHUTHYIO JIEHTY "MbICJeH BCiIyX" sKcIepTa BO BpeMs pelIeHHs MPoOIeMbl U B TIOCIEAYIOLIEM
aHaJM3e TMOJIyueHHOW wuHpopManuu. B pexrnme WHTEPBBIO HMHXKEHEP MO 3HAHUSM BEAET C
AKCIIEPTOM aKTHBHBIM JHAJIOT, HANPABJsIl €ro B HYKHYIO CTOpOHY. [Ipm MrpoBoil mMuTanuu
HKCHEPT MOMEIAETCsl B CUTYallUH, IIOX0KHE Ha T€ B KOTOPBIX MPOTEKAET €ro npodeccuoHanbHas
nesitenbHOCTh. Habmronas 3a ero AeMcTBUSIMUM B Pa3iIMUHbIX CUTYAIUSAX, HHKEHEp MO 3HAHUSM,
dbopMupyeT cBOM cooOpaskeHHs 00 SKCIEPTHBIX 3HAHUSX, KOTOPHIE BIOCIEACTBUA MOTYT OBIThH
YTOYHEHBl C OJKCIEPTOM B pEXHUME HHTEpPBbIO. [IpHUHIMIBI WrpPOBOM HMUTAIMM HAIUIA
MPUMEHEHHE B Pa3HOOOPA3HBIX JIEIOBBIX UTPaX, CHEIHAIBHBIX TPEHAKEPAX.
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Kaxnplif 13 ymoMsiHyTBIX CIIOCOOOB W3BJICUEHUS 3HAHUI MMEET CBOU MPEHMYILECTBA U
HepocTaTKu. Tak, Ipu aHanu3e MPOTOKOJIOB MHXKEHEPY M0 3HAHUSM HEJIErKO OTACIUTh MOHATHUSA,
Ba)XHbIE Ui BKIIOYCHHUS B CIOBAph NPEAMETHON OOJIACTH, OT TeX, KOTOpbIe NMPHU "MBICIIX
BCIyX" MOSBIAIOTCS ciiydaitHo. KpoMe Toro, B mpoTokojax OOHapy»KUBalOTCs MpoOebl, KOraa
paccyXJIeHHEe dKcIlepTa Kak Obl MPEPhIBAETCS M IPOJODKAETCS YK€ HAa OCHOBE IPOITYIIEHHBIX
[IaroB BBIBOJA. 3allOJIHEHHE MOJOOHBIX JIAKYH BO3MOXKHO JIMIIL B PEKUME HHTEPBbIO. Takum
o0pa3oM, BO BCEX TpeX MOJAXOAaX K H3BICUYECHUIO 3HAHUH M3 HKCHEPTOB HEOOXOTUM I3Tall
MHTEPBbIO, UTO JIEJIAET €r0 OJJHUM U3 BAXKHEUIIUX METOJIOB MPUOOPETEHHS 3HAHHH.

CymecTByeT HEe MeEHee IBYX [ECSATKOB CTpaTeruii HMHTEpBbIoMpoBaHusA. Haubomee
M3BECTHBI TPU: pa30UeHue Ha CTYNEHHU, perepTyapHas pelieTka U MoATBEP KIEHUE CXO/ICTBA,

[Tpu pa3buennu Ha CTYNEHHW HKCHEPTy MpeiaraeTcs Ha3BaTh HauOoJee BaKHBIE, MO €To
MHEHHUIO, MIOHATHUS MPEAMETHON 00JIaCTH M yKa3aTh MEX]y HUMU OTHOILEHUSI CTPYKTYpH3aluH,
T. €. OTHOweHus Tuma "pon-Bun", "smemeHt-kiacc", "uemoe- dacte" W T. M. DTU TOHATHUS
MCIIONIB3YIOTCSl Ha CIIEAYIOIIEeM IIare omnpoca Kak 0a3oBbie. CTpaTerus HaielieHa Ha CO3JIaHue
UEepapXuM TOHSATHIA MPEIMETHON 00JIaCTH, BBIICICHHWE B MOHATHUSAX TECHO CBS3aHHBIX MEXIY
co00ii rpynn-eaxkcoros (K1acTepos) .

Crparerusi penepTyapHOW pEIIETKM HallpaBl€HAa Ha BBISBICHHME XapaKTEPUCTHUECKUX
CBOICTB MOHATUHN, MO3BOJSIONIUX OTACNATH OJHU MOHATHS OT APYruX. MeToAuKa COCTOWT B
IPEIbSABICHUM 3KCIEPTY TPOEK MOHATUHN € MIPEJIOKEHUEM Ha3BaTh IPU3HAKHU I KaXKIbIX ABYX
MOHSITHU, KOTOPBIE OTAETSUIN ObI MX OT TPEThero. Tak Kak KakJo€ MOHSATHE BXOAUT B HECKOJIBKO
TPOEK, TO Ha OCHOBAaHMHU TAKOH MpOLEAYphl INPOUCXOAUT YTOUHEHUE OOBEMOB IMOHATUH U
dbopMupyroTcs "CUMOTOKOMITJIEKCH" TMOHSATHH, C MOMOIIBIO KOTOPBIX ATH TOHATHUS MOTYT
UACHTU(PUIMPOBATHCS B 0a3e 3HAHUU.

Crpaterusi mOATBEPXKIEHUS CXOACTBA COCTOUT B TOM, YTO OKCIEPTY Mpejiaraercs
YCTaHOBUTH MPUHAIICKHOCTh KaXKIAOW Mapbl MOHATHN U3 MPEAMETHON 001acTh K HEKOTOPOMY
OTHOILEHHUIO CXOJICTBA (TOJEPAHTHOCTH). Jls1 3TOro 3KCmepTy 3a4aeTcsl MOCiIeA0BaTeNbHOCTh
JIOCTaTOYHO MPOCTHIX BOIIPOCOB, II€JIb KOTOPBIX 3aKJIIOYAETCS B YTOYHEHMM TOTO MOHHMMAaHUS
CXOJICTBA, KOTOPOE BKJIAABIBAET SKCIEPT B YTBEP/KIACHHUE O CXOACTBE IBYX MOHATHI NPEIMETHON
oOnaer.

[Iponiecc B3auMojeWcTBUS MHXKEHepa MO 3HAHMSIM (AHAIUTUKA) C OSKCIEPTOM-
CHEIHAJINCTOM BKJIFOYAET TPU OCHOBHBIX 3Tara.

1. IToaroroBuTenpHsbIi 3Tan. s ycnexa oOmeHus 006a yJyacTHUKA JOJDKHBI THIATEIbHO
MOJATOTOBUTHCS K aAuanory win wurpe. JKemaTenbHO, 4YTOOBI 3KCIEpT ObUT HE TOJBKO
KOMIIETEHTHBIM CHEIMATNCTOM, HO U 3aMHTEPECOBAHHBIM (MOPAJIbHO WJIM MAaTEPUANIBHO) JTULIOM
B JIOCTH)KEHUU KoHeuHoi menu-noctpoennn MC. OH nomkeH OBbITh A0OpOKENIaTeNieH K
AQHAIUTUKY U YMETh OOBSICHATH CBOW 3HAHMS (HAWTYYIIUH CIIy4ail KOTJa SKCHEepT UMEET OIBIT
MPETNO0/1aBaTeIbCKON paboThI).

AHaIUTUKY HEOOXOJUMO: IIyOOKO MO3HAKOMHTBHCS CO CIEHUAIBHOW JUTEpaTypoi Mo
npeaAMEeTHOM oOmactu" 4TOOBI HE 3a7aBaTh OYEHBb '"TUIYMbIX" BOMpocoB (mpocto '"riymbie”
BONPOCH! OBIBAIOT YPE3BBIUANHO TOJIE3HBI), a TaKXKe YBEIUYUTh KOJIMYECTBO '"TMAKETOB
oxkuganuit" [Illenk u ap., 1987]; ymeTh cinymaTh ¥ rpaMOTHO 3aJaBaTh BOIIPOCHI; HACTPOUTHCS
Ha poJib "yuyeHHKaM, a He "9K3aMeHaTopa"; pa3oupaThCs B MOJIEISIX KOTHUTUBHOM IICUXOJIOTHH, a
TakK€ B MOJEINSAX MpeACTaBIEHUS 3HAHUM, 4TOOBl M3 3HAHUI SKCIepTa BBIAEIATH YETKHE
CTPYKTYpBHI.

B m1r000i1 COBMECTHOUW MAEITENBLHOCTH OOJIBIIOE 3HAYEHHE HMEIOT IICHXOJIOTHYECKUE
KauecTBa MCCIEAO0BATENEH, Takue Kak JMYHOCTb, MaHEpa IOBEJEHUS, CTHJIb HAy4dyHOIO
MplluieHus. CyHIecTBYIOT pa3fiMyHble KIacCH(PHUKAlMU Hay4yHbIX paOOTHHKOB. B kauectse
npuMepa TPHUBEAEM CIEAYIOIIYIO: WHHUIMATOp - OBICTPO pearupyer Ha IepCIEeKTUBHBIC
npo0JieMbl, T. €. OJIMH U3 MEPBHIX OUIYIIAaeT HEOOXOAUMOCTh PELIEHUS TPOOJIEMBI C dJIEMEHTaMH
HEOIPEeIEHHOCTH; JHAarHOCT-CIIOCOOEH K OBICTPOM OIICHKE CHJIBHBIX M CIa0BIX CTOPOH
pelieHuss 3a7ayud, SPYAUT-HAJENEeH HCKIIOUUTEIbHON MaMAThIO, OTIMYAETCS MOBBIIICHHBIM
BHUMAaHMEM K JETalsiM M CTPEMIICHHEM K YIOPSAIOYCHHOCTH; PEMECICHHHK - CIIOCOOCH
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BOIUIOLIATh B JKU3HB IUIOXO O(OPMIICHHBIE WU IPYTUX; 3CTET - CTPEMHUTCS HCCIEN0BATh
npoOJaeMbl, MPUBOISAIIME K H3SIIHBIM PELICHUSM, HE CKIOHEH K KPOIOTIMBOMY TPYLY;
METO0/10J1032 HMHTEPECOBAH METO]0JIOIMUYECKMMH acleKTaMH HCCIICJOBAHUM; HE3aBUCUMBII-
CTPEMHTCS K MHAUBUIyaIbHOMY PELICHUIO TPO0JieM; (aHaTHK-CaMOOTBEPIKEHHO YBJIEUEH CBOCH
HAY4YHOU MPOOIEMOH, TOTO K€ TPeOYeT U OT OKPYKAIOIIHX.

[IpuHaaneXHOCTh Hay4HOro pabOTHHKAa K TOMY WJIM HHOMY THILy OHpEIensercs ¢
IIOMOULIbI0  KOCBEHHBIX  METOAMK  (TECTOB  JMYHOCTH,  MHTEJUIEKTa, KOTHUTHUBHBIX
CTWJICH.IIPOEKTHBIX METOJMK). ABTOMAaTH3alMsl ONpoca M IOJIy4eHHs] ICUXOJIOTHYECKOro
NOPTPETa HCIBITYeMOro peanu3oBaHa, Hamnpumep, B cucteme ABTAHTECT [I'aBpu-nosa.
1984].

Hnst ponu sKkcnepra Hawbojee MpeanoYTHTEIbHBl HHULUATOP SPYAUT, AUATHOCT U
PEMECIICHHUK (B IIape ¢ aHAJIMTUKOM-3PYJUTOM), a JAJIs POJIU aHAIWTUKA-AUArHOCT, METOJ0JIOT,
apyautT, uHMOMarop. llpm 3TomM Hamiydliee cOYETaHHWE JAAIOT COYETAaHUS pa3HbIX THIIOB.
bnaronaps pasnuuusM B MOAXOJaX K PELICHUIO 3aJjaud, B TOYKAX 3PEHUs, CTHJIC MBIIIICHUS
BOCIPUATUSA, MaMSATHU M T. II. YYaCTHUKM B TaKOW Mape C pa3HbIX CTOPOH MOAXOIAT K
IIOCTaBJIIEHHOW 1IeNIM, B pe3yJibTaTe YyBEIMYMBAETCS oOOllee KOJIWYECTBO THIIOTE3, HIEH,
QIbTEPHATHUBHBIX BapUaHTOB, a CIEIOBAaTEIbHO, oboramaercst moje 3HaHui. OJHAKO HE Bce
COYETaHUs Jake W3 NPUEMIIEMbIX THIIOB YIy4IIalOT B3aUMOACHUCTBUE, a HEKOTOPbIE THUIIBI
(HanmpuMmep, (aHaTHK, ICTET, HE3aBUCHMBIN.PEMECICHHUK) YacTO CI1a00 MPUCTIOCOOJICHBI IS
TBOPYECKOTO B3aUMOJIEMCTBUS, YTO MPUBOAUT K BO3HHUKHOBEHHIO CKPBITBIX U SBHBIX
KOH(JIMKTOB, KOTOPBIE YCIOKHSIOT MPOLIECC MPOAYKTUBHOTO OOIICHUSI.

BaxHoe 3HaueHHe umMeeT TakXke JHMIEpPCTBO B mape. B xoxme moboro auanora ojaHa
CTOpOHa OOBIYHO 3aHMMAET IO3WIUI0 BEAYIIEW, Yame 3Ty posib OepeT HMHTEpBBIOEp, T. €.
aHamuTUK. Posib nuaepa B auanore No3BOJIS€T AHAJIUTHKY HAlpaBisaTh U CUCTEMaTH3UPOBATh
IIPOLIECC CO3JIaHUS MOJISl 3HAHUS, HE JaBas SKCHEPTy "pa3sMbITh' WM U3JMILHE AETaIU30BaTh
npouecc. C Ipyroil CTOpOHBI, JOTMaTU3M M HACTOMYMBOCTh MOTYT IPUBECTU K HEAJEKBAaTHOMY
nosto. Mmeer mecro Tarke addekr "dacana", T. €. xKelaHUE IKCHEPTAa HE yAapuTh "B Ips3b
JULOM" Tepesl aHaTUTUKOM, U OTCI0JIa TEHEPUPOBAHUE HEMTOATBEPKIECHHBIX THIIOTES.

2. VYcranopnenue '"oOmero koma". s co3maHWSA JUHTBHCTHYECKOTO —ajbsHCA
B3aUMOJICHCTBUS YYaCTHUKU B3aUMOJIEMCTBUS JIOJDKHBI MBITaThCSI COKPATHTh "pPacCTOSHUEM
MeXy OOBEKTOM (T. €. MUCCIeNyeMOM IMpeAMETHON 00JacThio) M aHaduTHKOM. Heobxoanmo
OTIpENIeNIUTh TJaBHBIE MOHATHA, T. €. BBIPA0OTaTh CIOBApPHYI OCHOBY 0a3bl 3HaHWH; YpOBEHBb
JeTaIN3allu1; B3aUMOCBS3U MEXKY MOHITHSIMHU.

3. 'noceonornyeckuii atan. Ha 3TOM 3Tane npoucxoauT BBIACHEHUE 3aKOHOMEPHOCTEH,
NPUCYIIUX TPEIMETHOM 001acTH, YCIOBUM JOCTOBEPHOCTH M HCTUHHOCTH YTBEPXKJECHUM,
CTPYKTYPUPOBAHHE 3a CUYET BBEJECHUS OTHOLICHHUH U T. II. DTOT ATaIl SABJSETCS ONPEAEIAIONINM
BO B3aMMOJICHCTBUM aHAJIWTUKAa M OSKcHepra, B mpoiecce aHamm3a Wrpbl WIM JAMajIora
BepOasnzyercs U popMalin3yeTcss 3HaHUE SKCIIEPTa U 3a4acTyIO JUIsl HErO CaMoro MOpoXKAaeTcs
HOBO€ 3HaHWe. PemnpeseHTalus BHEIIHET0O MHUpa B €ro MaMATH IOJy4aeT MaTepHalibHOE
BOILIOLIEHHE B (hOpMe OISt 3HAHUM.

B npomecce wu3BiedeHHs 3HAHMHM CHauyaja JKeJNaTeNbHO TMOIYYUTh OT JKCHepTa
MOBEPXHOCTHBIE 3HAHUS TaKuWe HaNpuUMep, KaK penpe3eHTalMs MPU3HAKOB), IOCTENEHHO
nepexo/id K MIyOMHHBIM CTPYKTypaMm U Oojiee aOCTpaKTHBIM MOHSTUSM (TaKuM, HalpuMep, Kak
IIPOTOTHIIBI).

[Ipu popmupoBaHUM MO 3HAHUN YUUTHIBAIOTCS OCOOCHHOCTH 3MITMPHUYECKOTO 3HAHUS:
MOJIaJIbHOCTh, IPOTUBOPEUYNBOCTD, HETIOJIHOTA U T. [,

AHaNIUTHUK JOJDKEH 3a YacTHBIM BCErja BHJIETh o0Ilee, T. €. CTPOUTh Lenoyku 1dakr -
00001IeHHBIH (PAKT - SMIUPUYECKHM 3aKOH - TeopeTHueckuil 3akoH". LleHTpanbHOE 3BEHO
Henoyku - popmanuzanus >Mnupukd. [lpyu 3ToM MHOT@ OCHOBHBIM Ha 3Tane (opmanuzanuu
CTAaHOBMUTCS HE W3BICYECHHUE 'CIENbIX' HENOHATHBIX CBA3€H, a IIOHMMaHHWE BHYTpPEHHEHN
CTPYKTYPHOM CBSI3W TIOHATHM TpeaMeTHOH obnactu. MCKycCTBO aHalIWTHKAa COCTOUT B
CTPEMJICHUH K CO3JAaHUIO SICHOM M MOHATHOW MOJIENU MPOOIEMHON 00IacTH.
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Crenyer Taxke yYUTHIBATh, YTO SKCIEPTHI B MPOOIEMHON 001aCTH HE BCETJa OIUPAIOTCS
Ha JIOTUYECKHE pacCyxAeHus. B uX mpenctaBieHUsXx O MNpoOIeMHONM o0nacTh M MEeTojaax
pelieHuss 3ajad, XapakTEpHbIX MAJIs Hee, IIMPOKOE IPUMEHEHUE HAXOIAT AacCOLMaTUBHbIC
paccykJIeHUs M pacCyXIeHus mnpaBionofodus. OnuiieM NpUMEpPHYI0 METOIUKY paldoThl ¢
IKCIEPTOM 10 (POPMHUPOBAHUIO TIOJIS SHAHUH.

IloaroroBuTeEIBLHBIN dTAN

1. Yerkoe ompezneneHue 3agad IPOEKTUPYEMON CHCTEMbI (CY)KEHHME IOJI1 3HAHMMN):
OIpeielIeHNe, YTO Ha BXOJIE U BBIXOJE; OIPENEJIEHUE PeKUMa padoOT, KOHCYJIbTALMH, OOyueHHe
u J1p.

2. BeiOop »sKcnepToB: OmNpeAereHHE KOJIMYECTBA OSKCIEPTOB; BBIOOP  YPOBHS
KOMIIETEHTHOCTH (HE BCEr/la XOpOIlO BHIOMPATh CaMblii BBICOKUN YPOBEHb Cpa3y); ONpeaciIeHue
Croco0O0B U BO3MOXHOCTH 3aUHTEPECOBATh SKCIIEPTOB B pabOTE; TECTUPOBAHUE IKCIEPTOB.

3. 3HaKOMCTBO aHAJIMTUKA CO CIELUAIBHOM JINTEPATYpOIl B IPEAMETHOM 00acTu

4. 3HaKOMCTBO aHAJUTHUKA U HKCHEPTOB (B JalbHEHIIEM AJIS IPOCTOTHI OyJIeM CUUTATh,
YTO SKCIEPT OAMH).

5. 3HaKOMCTBO 3KCHEpTa ¢ MOIMYJIAPHON JIUTEPAaTYypOl MO UCKYCCTBEHHOMY MHTEIIEKTY
(>kenaTeabHO, HO HEOOSI3aTENBHO).

6. IlomplTka aHaMUTHKa CO3/aTh IOJE€ 3HAHUI IMEPBOro MNPUOIMKEHUS ANPHOPHBIM
3HAHUSM U3 JIUTEPATyphl (IPOTOTHUII NIOJIS 3HAHUI).

OcHoBHOI1 3Tan

1. "Hakauka" mosist 3HaHUM: a) B 3aBUCUMOCTU OT MPEIMETHON 00JacTH BBIOOp criocoda
UHTEPBBIOUPOBAHMS;, 0) HPOTOKOJIMPOBAHME MBICAEH BCIYX WM 3alUChb HAa MAarHUTO(QOH
paccyXAeHUM SKcrepra (aHAJUTHUK 10 BO3MOXKHOCTH HE JIOJDKEH II0Ka BMEUIMBAThCS B
paccyXIeHus).

2. "lomammnuss pabota". IlombpiTka aHaAJUTUKAa BBLACIUTH HEKOTOPbIE MPUYUHHO-
CJIEZICTBEHHBIE CBSI3M B PACCYXICHMSIX HJKCIepTa; MOCTPOCHUE CIIOBaps MPEeIMETHOM obiactu
(BO3MOXHO, Ha KapTOYKaX) U MOJArOTOBKA BOIMPOCOB K IKCIIEPTY.

3. "Ilogkauka" mons 3peHus. OOCyxaeHUE ¢ 3KCIEePTOM IPOTOTUNA MMOJS 3HAHUU H
JIOMaITHe paboThl, a TAKKE OTBETHI HA BONIPOCH! aHAJIUTUKA.

4. ®opManu3zanus KOHIENTYaIbHON MOJEIIH.

5. Iloctpoenue nosist 3HaHUK BTOPOTO MPUOIIHKEHHUSL.

Cucrembl npuodpeTeHns 3HAHUH OT IKCIIEPTOB

OnAHO U3 MepBBIX PACCMOTPEHUU UHTEPBBIO KaK METO/1a MH)KEHEPUH 3HAHUM MPOBEIECHO B
[Newel 1972], IIpoGneMbl, BO3HUKAIOIIME MPU W3BJICYEHUH SKCIEPTHBIX 3HAHWH, HEKOTOpHIE
TICUXOJIOTH CBSI3BIBAIOT C TaK Ha3biBaeMoW korHUTHBHOHM 3ammtod. B [Kelly, 1985] Osnina
pa3BUTa TEOpHsI YEIIOBEYECKOTO IIO3HAHUS, OCHOBAHHAs Ha IMOHATUM 'TIEPCOHAIBHBIX
KOHCTPYKTOB'", KOTOpBIE€ YEIOBEK CO3/1a€T U MBITAETCs MPUCIIOCOOUTH K peanusm mupa. B [Bose,
1984] Teopus nepcoHaJIbHBIX KOHCTPYKTOB HCIIOJIB30BAaHA JUISl CO3/1aHUSI CUCTEMBI W3BJICUEHUS
HKCIEPTHHIX 3HAHMU M TOKa3ajla CBOIO CIIOCOOHOCTH YCIEUIHO MPEo0JeBaTh KOTHUTHUBHYIO
3allUTy, T. €. HEXKEIaHHE DKCIIEPTOB JOCTHYb YETKOTO M OCO3HAHHOIO HMMH HCTOJIKOBaHUS
OCHOBHBIX TIOHSTHI, OTHOLIEHUN MEXIy TMOHIATUSMH M TPUEMOB pEIIEHUs 3aJad B
MHTEpecyIoleil HHKeHepa 10 3HaHUsM MpoOIeMHOM 001acTu.

MeTo 1l HFHTEPBBIOUPOBAHMSI DKCIIEPTa MPEIMETHON 00JIaCTH 3HaHUHN C UCIOJIB30BAHUEM
HECKOJIBKUX PA3JIMYHBbIX cTpaTteruil nmpumeHeHsl npu co3ganuu cucremsl TEIRESIAS [Davis,
1982]. B [Kahnetal, 1984] BbizenieHO BOceMb pa3IMYHBIX CTpaTeruii MHTEpBHIO, B [Kahnetal,
1985] Ha oOcHOBE O3TUX CTpaTerMid HUCCIENyeTCd BO3MOXHOCTH  ABTOMAaTHUYECKOIO
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MHTEPBBIOMPOBAHMS. ABTOMATH3AlMM METOAA IMPOTOKOJIBHOIO aHAJIM3a IOCBSIIEHBI pabOThHI
[Waterman, 1971, 1973; Krippendorf, 1980].

B [Kahnetal. 1985] na npumepe auarnocruyeckoir cucreMmbl MORE; onmcana TexHuka
WHTEPBBIOMPOBAHMS, HANpPABJICHHAs Ha BBIACHEHUE CIEAYIOIIUX CYIIHOCTEH, THUIIOTE3,
CHUMIITOMOB, YCJIOBUH, CBsi3ei U myreil. ['umoresa - coObITHe MACHTHU(PHUKAIHMSI KOTOPOTO UMEET
CBOMM pe3yJibTaToM AuarHo3. CUMOTOM-COOBITHE, SIBIISIFOIIEECS CIIEJCTBUEM CYIIECTBOBAHUS
TUIIOTE3bI, HAONIOICHHE KOTOPOTO MPHOIIKACT MOCIEayIoee MPUHATHE TUIIOTE3bl. Y CIIOBUE -
CcOOBITHE WM HEKOTOPOE MHOXECTBO COOBITHI, KOTOpOE HE SBIJIAETCS HENOCPEACTBEHHO
CUMITOMATUYECKUM JJIsl KaKOW-TMOO TUIIOTE3bl, HO KOTOPOE MOXET MMETh JUAarHOCTUYECKOE
3HAYEHHUE ISl HEKOTOPBIX NpYrux coObITHil. CBS3U-COENMHEHUsl CyHIHOCTEH (B TOM 4HCIIE,
apyrux cBsizeil). I1yTb- BblA€IEHHBINA TUII CBSI3U, KOTOPBIM COEUHSET TMIIOTE3bl C CUMITOMAMHU.
B cooTBeTcTBUU C 3TUM HUCHOJB3YIOTCS CIEAYIOIINE CTpaTerMd WHTEPBBIO: AuQdepeHunanus
TUIIOTE3, Pa3INYCHNEe CUMIITOMOB, CHMIITOMHAst 00yCIOBICHHOCTb, ACJICHUE IYTH U Jp.

Juddepennnanys runoTe3 HampaBlieHa Ha MOUCK CHUMIITOMOB, KOTOpPbIE 00€CIIeYHBAIOT
Oonee ToyHOE pa3nuueHue Turnore3. Hambosiee MOUIHBIMH B 3TOM CMBICIE SIBISIOTCS T€
CUMITOMBI, KOTOpBbIE MPOUCXOIAT M3 OJHOTO JHArHOCTHPYEMOro coObITusA, PaznuueHue
CHUMIITOMOB BBISBIISICT CIICU(HUECKUE XapaKTEPUCTUKN CUMIITOMA, KOTOPBIE, C OTHOM CTOPOHBI,
UACHTU(DUIUPYIOT €ro Kak CJeJICTBUE HEKOTOpPOW TUMOTEe3bl, C JIPYro-MPOTUBOMNOCTABISIOT
apyruM. CuMmnromHasi 00yCI0BJIEHHOCTb HallpaBlieHA Ha BBISBJIEHUE HETATUBHBIX CUMIITOMOB, T.
€. CHMIITOMOB, OTCYTCTBHE KOTOPBIX HMeeT OOJbIIUNA JUArHOCTHMYECKUH BeC, 4YeM HX
npucytcTBue. Jlenmenue nyTH oOeceYMBAET HAXOXIACHHE CHMIITOMAaTHYECKUX COOBITHIA,
KOTOpBIE JIEKAT Ha MYTU K YK€ HalJICHHOMY CUMOTOMY. Eciii Takoi CUMIITOM CYHIECTBYET, TO
OH MMeeT 00JIbILI0E TUAarHOCTUYECKOE 3HAUEHHE, YEM YK€ HallJICHHbIH.

AHaNIOTUYHBIE CTPATETHH MHTEPBBIOMPOBAHUSA SKCIEPTA MCIOJIb30BAaHbI IPHU CO3AaHUHU
UHCTPYMEHTaIbHOM auarnoctudeckoit cuctembl MJIUC [Tonyoes u ap., 1987].

B cucreme KRITON [Diederichetal., 1987] mis mpuoOpeTeHus: 3HaHUH UCHOIB3YIOTCS
JIBa MCTOYHMKA: JKCIEPT C €ro 3HAaHUSAMH, MOJTYYEHHBIMH Ha MpPaKTUKe (3TU 3HaHUA, Kak
IIPABWJIO, HEIOJIHBI, OTPBIBOYHBI, IUIOXO CTPYKTYPUPOBAHBI); KHHUIKHBIE 3HAHUS, JOKYMEHTHI,
ONMMCAHUA MHCTPYKUMM (3TH 3HAaHUS XOpOLIO CTPYKTYPHUPOBaHbl M  (PUKCHPOBAHBI
TPaJULIMOHHBIMU cpencTBaMu). J[ns m3BneyeHus 3HaHUK U3 mepBoro ucrounnka B KRITON
IPUMEHEHAa TEXHUKA WHTEPBbIO, MCIONB3YIONIAs CTPATErHy pENepTyapHOW pELeTKH |
pa3bueHus Ha ctyneHd. [Ipu 3TOM NpUMEHseTCs MpUeM MEPEeKIIOUeHHs CTpaTeruii: eciu Mpu
NPEIbSABICHUN TPOMKH CEMAHTHUECKU CBSA3aHHBIX MOHSATHH SKCIEPT HE B COCTOSIHMM Ha3BaTh
NpPU3HAK, OTIMYAIOIIMI /IBa U3 HUX OT TPEThEro, CUCTeMa 3allyCKaeT CTPaTeruo pa3oueHus Ha
CTYIIEHU U MPEANPUHUMAET MOMNBITKY BBISICHEHHUS TAKCOHOMHUYECKON CTPYKTYpbI 3TUX HMOHSTUH C
LIEJIbIO BBIABIICHUS IPU3HAKOB, UX Pa3INYAIOIINX.

s BbsiBIeHUS npoueaypHbix 3HaHuil skcnepra B KRITON mnpumeneH meton
IIPOTOKOJIBHOrO aHaim3a. OH ocyllecTBisieTcs B IATh wmaro. Ha mepBom 1mare mpoTOKOJ
JIETIUTCS Ha CETMEHThl HAa OCHOBAaHWHU I1ay3, KOTOPBIE JENAET 3KCIEPT B IMPOLECCE 3aIMCH.
Bropoii mar-ceMaHTHYeCKUN aHAJIM3 CErMEHTOB, (POPMUPOBAaHUE BBHICKA3BIBAHMM JUISI KAXKOTO
cermeHTa. Ha TpeTbeM mIare u3 TekcTa BBIACIAIOTCS ONEpaTOpbl M apryMeHThl. [lanee nenaercs
MOTIBITKA TIOMCKA M0 00pasily B 0a3e 3HAHUU [UId OOHApPYKEHHs IIEPEMEHHBIX B BBICKAa3bIBAHHX
(mepemeHHasi BCTaBISIETCS B BBICKA3bIBAHME, €CIM COOTBETCTBYIOLIAs CChUIKA B TEKCTE HE
oOHapyxeHa). Ha mocnenHem 1miare yTBEp)KICHMS YIOPSJOUYMBAIOTCS B COOTBETCTBUU C MX
MOSIBJIEHUEM B IIPOTOKOJIE.

Anammn3 tekcta ucnoiabizyercss B KRITON 1151 BBIIBIEHUS XOpPOIIO CTPYKTYPUPOBAHHBIX
3HAHWH U3 KHUT, JOKYMEHTOB, OIUCAHUI, HUHCTPYKIIUI.

B [Morik, 1987] omucan MeTo1 BBISIBICHHS MOJIenu npeamMeTHol obnactu. [lepsas ¢aza-
dbopMHUpOBaHNE WHKEHEPOM 3HAHHUM IPyOO MOJACIH MPEAMETHOU 00JACTH ITyTEM OIPEICIICHUS
IPEIUKATOB M COPTOB MX BO3MOXHBIX apryMEHTOB M COOOIIEHHs cucTeMe (GakToB 00 00sacTH,
BBIPA3UMBIX TUMU Npeaukaramu. Cucrema BBIABISET CBOWCTBA MPEAMKATOB M yCTAHABIMBAECT
OTHOILIEHHSI MEXAY HUMH, CTPYKTYpPHpYs TakuM oOpa3oM mpenMeTHylo obiacte. Ha BTOpOIt
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¢aze ¢ momoubi0 MeTa3HaHUH (OOIIMX CTPYKTYP), OTPAKAIOUIUX OCOOCHHOCTH YEJIOBEYECKOTO
MBIIUICHHSI, OCYILECTBJISETCSl MPOBEPKAa COOTBETCTBHUS (DAKTOB MpeauKaTaM, WHIYKTHUBHBIN
BBIBOJI ITPABHJI U3 (PAaKTOB, BHIBOJI IIPABUII U3 JPYTUX MPABUIL.

B cucremax SIMER u JJMAIIC [Ocumnos. 1987; Osipovetal., 1987] ocHOBHBIM METO10M
IPUOOpPETEHUsI 3HAHUHN SABIISETCS aBTOMATU3MPOBAHHOE MHTEPBBIOUPOBAHUE JKCIIEPTa, KOTOPOE
YIOpaBISIETCS 3HAHUSIMH, NpuoOpereHHbIMU cucTemoil. B cucremax SIMER u JIMAIIC He
BBIABIISICTCS TIpeABapUTeNbHAss MoJeNlb 00nacTu. Bce 0O0BEeKTH (COOBITHS) M UX aTpUOYTHI
ONPENENAIOTCS B PEKUME MPSIMOT0 UHTEPBBIOMPOBaHUs dKcriepTa. [Ipeanonaraercst TOJIbKO, 4TO
Ha MHOXECTBE OOBEKTOB MOTYT OBITh 3aJaHbl Psii OTHOLICHUH M3 HM3BECTHOIO (KOHEYHOTO)
MHO’KECTBA: '"2JIEeMEHT-MHOXeCTBO", "dacTh - 1enoe", "mpumep - NPOTOTUN'", OTHOIIECHUS
CTPYKTYpPHOT'O CXOJICTBa OOBEKTOB, CTPYKTYpPHOM HMEpapXuu M HEKOTopele Apyrue. Bce
OTHONICHHUS MTOTIAPHO pa3InyvaoTcs (popmMaabHBIMU CBONCTBAMU. Tak, OTHOIIEHUH CTPYKTYPHOTO
CXO/ACTBAa HE O0JIaZlaeT TPAH3UTHBHOCTBIO, HO CHMMETPUYHO. OTHOIIEHHE CTPYKTYpPHOMH
HEepapXHUU.HAMIPOTUB, HE 00]alaeT CUMMETPHUYHOCTBIO, OAHAKO TpaH3UTUBHO. Ha BbIsICHEHUE
ATHUX U psAJia APYTrUX CBOMCTB OTHOIIEHUN U OOBEKTOB HAIIPaBJIEHO UHTEPBBIO.

B uwactHOCTH, 17151 yCTaHOBIIEHUS CTPYKTYPHOTO CXO/ICTBA Ha MEpBOH (haze MHTEPBBIO AJIs
Ka)KJI0r0 BHOBb BBOJMMOTO IOHSTHSI AKCIEPTY MpEAsaraercs ykasaTbh (C IOMOILBIO MEHIO) T€
MOHSITHS TTPEIMETHOM 00JacTH, C KOTOPHIMH MOKET OBITh CBsI3aHO AaHHOE (0e3 crenuduKanuu
OTHOLIEHHUSI). 3aT€M B IPOLIECCE MHTEPBBIO JJI KAXKIAOW Mapbl MOHITUN (M3 BBIACIECHHBIX Ha
nepBoi (aze) cBs3b cnenuUIUpPyeTCsl, yCTAaHABIUBAIOTCS CBOWCTBA U TUI OTHOIICHHUS, B YHUCIIO
AJIEMEHTOB KOTOPOIO BKJIIOYAETCs Uccienyemas napa. Tak, 1 BKIIOYEHHMs] HEKOTOpPOM mapbl
noHATH X U Y. 0 KOTOPBIX AKCIEPT cooOmIwI, uTo X BiusieT Ha Y (HampumepX yBeIHUHBaeT
BO3MOXXHOCTb Y), B UHCJIO 3JIEMEHTOB HEKOTOPOI'O OTHOLIEHUS S, 00J1a/1al01ero cpeau mpounx
CBOICTB CHUMMETPUYHOCTHIO, HEOOXOIMMO 3ajaTh DJKCHEepTy Bompoc: "YBenuuuBaeT U Y
BO3MOXKHOCTH ?". [Ipu MOJIOKUTEIHFHOM OTBETE Ha 3TOT BOMPOC (M €CIIM MPOYHUE CBOWMCTBA YXKe
YCTaHOBJICHBI U YIOBIETBOPSIOT OMpeeleHUI0 oTHOIeHus ) mapa (X, V) Bkirouaercs B R, st
YCTAHOBJIEHUS] CTPYKTYPHOI'O CXOJCTBA M CTPYKTYPHOM HepapXWu MOHSITUH HCHOJB3YIOTCS
CTpaTeruy MOATBEPKIACHUS CXO/ICTBA U Pa30MEHHs HA CTYIEHHU.

B wMogmenn wumMmerorcs MeranmpoueAypbl W MeTalpaBuiia, KOTOPbIE IPOBEPSIOT
KOPPEKTHOCTh MOJIEIH, HUCHOJNb3YIOT (OopMalibHble CBOWCTBA OTHOUICHUH MJIS TOTMOJIHEHHS
MOJIEJN U TEHEPUPYIOT IIPaBUIIA.

ChopmynupyeM OCHOBHBIE 3Talbl peaIN3alUU CUCTEMbI IPUOOPETEHNS 3HAHU.

1. VHTepBbio 715 onpeAeneHus] akTyallbHOM 001acTH, B KOTOPOH IMPOUCXOAMT IMPOIece
pelleHNs HHTepeCylollel NpobaeMbl, U pacujeHeHHE ee Ha aBTOHOMHBIE 00JIacTH.

2. ABTOMaTM3UPOBAHHOE MHTEPBBIO JJISl BBISIBICHUS U (POPMUPOBAHUS JEKJIapaTUBHON
MO/JIENIN TIPEeAMETHON 001aCTH.

3. IIpoTOKOJBbHBIA aHadM3 K BBIIBJICHHBIM Ha MpEAbIAYLIEM JTarne HOHITUSIM U
OTHOILIEHHSIM MIPEIMETHOM 00aCcTH /1715 MOMOTHEHUS MOJIEH MTPOLEAYPHBIMU 3HAHUSIMU.

(arambl 2 ¥ 3 MOXHO HCIIOJIB30BAaTh MOMEPEMEHHO 10 TeX IOop, MOoKa MOJeNb He
JIOCTUTHET HY>KHOU TOJTHOTHI).

4. ITpoTOKONIBHBINA aHATU3 JIJIs TOTIOHEHUS JeKIapaTUBHbIX 3HaHUM Monenu.0. [IpoBepka
NOJHOTHI Mozenu. OObIYHO MPOTOKOJIBHBIA aHaIM3 BBIABIAET MyCTOTHI B Mojenu. Mmeercs B
BHUJIy CJIy4Yail, KOT/Ia MOHATHS, UCIIOJIb30BaHHbBIE B "MBICIISIX BCIYX', HEIOCTATOYHO OMUCaHbl. B
3TOM CJIy4a€ UHTEPBBIO U MPOTOKOJIBbHBIN aHAIN3 TOBTOPSIIOTCS.

2.2 JlabopaTopHasi padora Ne2 (2 yaca).

Tema: «Mogenu u apXUTEKTypa HEHPOKOMIIBIOTEPHBIX CHCTEM»

2.2.1 llesab padoThl: U3YIUTHh (GOPMATLHBIEC JIOTHYECKUE MOJICTTH 3HAHUMA
2.2.2 3apauu padoThI:

1. HayuuThcs pemaTh 3a/1auu CBsI3aHHbIE, ¢ JopManu3aueil 3SHaHui.
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2. [IpoexkTrpoBaHNE HKCIIEPTHBIX CUCTEM B 3aJaHHOM MPEIMETHOM 00JaCTH C IIOMOIIBIO
IIPOYKIIMOHHON MOJEIIN.

2.2.3 llepeyeHb NpuOOPOB, MATEPUATOB, HCIIOJIb3yEeMbIX B J1a00paTOPHOIi padoTe:
1. II9BM

2.2.4 Onucanue (xo1) padoThI:

dopmanuzanys 3HAHUNA OCHOBaHA Ha CUCTEME MWCYHCIICHUS MPEeJUKATOB MEPBOro
Nopsiika, KOTOpas B CBOI O4YEpEelb OCHOBBIBACTCSI HA HCYHUCIEHUU BBICKAa3bIBAHUU.
Bricka3piBaHHEM HA3bIBAETCS MPEIOKEHUE, TPUHIUMAIOIIEE TOIBKO J1Ba 3HAYCHHS: UCTUHA WIIH
noxb. Hanmpumep: «MBan ctyneHT». M3 mpocThiX BbhICKa3bIBaHUI C MOMOIIBIO CIIOB: W, WU, HE,
€CJIH — TO, MOTYT ()OPMUPOBATHCS OOJIEE CIIOKHBIC BRICKA3bIBAHUS.

WBan cTyneHT u TaThsiHA CTY/ICHTKA;

WBaH cryaeHT ninu TarbsiHa CTyAEHTKA.

Jloruka BbICKa3bIBaHUI ONEPUPYET JIOTMUECKUMHU CBA3SIMU MEKIY BBICKA3bIBAHUSMU, TO
€CTh pelaeT BOMPOCH TUIA:

MOo3KHO 11 Ha OCHOBE BBICKa3bIBaHUS A MOTYyYUTh BhICKa3biBaHue B?

WctuHHO N1 BRICKA3bIBaHUE B ITpM HCTHHHOCTH BhICKA3bIBAaHUS A?

DneMeHTapHbIe BBICKA3bIBaHUS, T.€. T€, KOTOpPBHIE HENb3S pa3leUTh Ha YacTUYHBIE,
MOTYT pPacCMaTpHUBATHCS KaK IEPEMEHHBIE JIOTMYECKOTO THIIA, HaJ] KOTOPBIMH pa3pelieHbI
CIEYIOUIUE JIOTUYECKUE ONEPALMH: OTPHMUAHKUE (- ); KOHBIOHKLHUS MU JIOTHYECKOE YMHOKECHHE
(M); MM3BIOHKIMA WM JorHYeckoe cioxenue (V); UMIUMKanus (—); SKBHBAJICHTHOCTH («).
Hcuncnenne BbICKa3bIBaHUI MO3BOJSAET (hOpMaIN30BaTh JHIIbL MAaTyl0 YacTh MHOXECTBA
paccyXKIeHHid, TOCKOJIBKY JTOT ammapar He MO3BOJSET yYUTHIBATh BHYTPEHHIOIO CTPYKTYPY
BBICKA3bIBAHUS, KOTOPAsI CYIIECTBYET B €CTECTBEHHBIX S3bIKAX.

Ipumep 1. [Tycts chopmynnpoBaHbl ClIEYIOIINE BHICKA3bIBAHUS:

P: Bce nronu cMepTHBI;

Q: Coxpar — 4eJoBeK;

R: Cokpat — cMepTeH.

MOHO COCTaBUTH HOpMYITy:

(PAQ) — R

Onnako ata Qopmyna He SBIsSETCS OOIIE3HAYMMOM, MOCKOIBKY OTHOCHUTCS TOJBKO K
Coxpary. Kpome Toro, Beicka3zpiBanue R He BbIBoauTCs U3 P 1 Q, TO €cTh MpH €ro oTcyTcTBUU
HEBO3MOXXHO 3amicaTh WMIUIMKanuio. s mocTmkeHHus oOme3HauuMocTH Q HeoOXoammo
pa3nenuTh Ha ABe 4acTu: «Cokpar» (CyObEeKT) U «4elOBEK» (CBOHCTBO CYOBEKTa), YTO MOXKHO
3anvcarh B BUJIE HEKOTOPOH (DYHKIIHH:

yenoBek (Cokpar)

WU B 001IIeM citydae

4enoBeK (X)

Takast 3amuch UMeeT BHYTPEHHIOIO CTPYKTYPY, T.K. 3HaUCHHE BBICKA3bIBAHUS SIBIISCTCS
GyHKIIMEH ero KOMIIOHEHT, HE SBIIIETCS JJIEMEHTApPHBIM BBICKA3bIBAHUEM U HAa3bIBACTCA
NPEINKATOM TIEPBOTO TOPSIIKA.

Hcuncnenue mpeaukaToB MEPBOTO MOPAAKa — 3TO (OPMaJbHBIA S3BIK, UCIOIB3YEMBIN
JUIS TIPENICTABIICHUS] OTHOIICHWHA MEXIy OOBEKTaMH W JUIS BBISBICHUS HOBBIX OTHOIICHHA
MEXy 00BEKTaMM Ha OCHOBE cymiecTByromux [7,10]. AndaBut s3b1ka UCUUCIIEHUS TPEAUKATOB
NEPBOTO TIOPS/IKA BKJIFOYAET TMEPEMEHHBIE, KOHCTAHTHI, TPEINKATHI, JIOTHYECKHE OIepallHH,

(GyHKIIMM, KBAaHTOPBI (H’EI). KoncTpykuueit npenioxeHnil B S3bIKe WCUUCIEHUS MPEIUKaTOB
MIEPBOTO NOPs/IKA YIIPABISAIOT CHHTAKCUYECKHE MPAaBUIIA.

Tepm — 3TO mepeMeHHast, KOHCTaHTa HJIM PE3yJIbTaT MPUMEHEHUs (QYHKIHU K TEpPMY,
Hanpumep, a, X, f (x). [IpennoxeHus s3pIka UCUMCICHUS MPEAUKATOB MEPBOrO MOPSAIKA €CTh
(bopMyIIbl, OTpe/ieTICHHbIE CIEAYIONM 00pa3oM:
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1.  Ecau P — n-apHbIil npeaukat (IIpeinkar OT n apryMEHTOB) H t1, 1o, ..., ty — TepMBl,
torma P (ty, to, ..., ty) — aroMudeckas popmyiaa (aTom).

2. ATOM — 3TO mpaBUJIBHO MOCTPOEHHAs (popmyIia.

3. Ecmu F1u F,—atomsl, To F1 A Fp, F1 YV Fp, F1 — Fa, q F1 — TOXKe aTOMBI.

4.  Ecmu F — opMyna U X — He CBA3aHHAs KBaHTOPOM HepemenHas B F, Torma ¥ X (F)
1 3 X (F) — TaKxke aTOMBL.

Urto6s!l n3bexarb HEOJHO3ZHAYHOCTH, HEOOXOUMO ONPENeaTh PopMyJbl, B KOTOPIX BCE
TepeMeHHbIC KBAHTOBAHDL, T.€. CBS3aHbI KBAHTOpaMH, HarpuMep, 7 X 3y JIIOBUT (x,y).

Takast ¢gopmyna Ha3pIBaeTCsi 3aMKHYTOH. 3amMkHyTas ¢GopMmyrna HMEeT €IWHCTBEHHOE
rctuHHOE 3HaueHne. Popmyna 3y JIFOBUT (X,Y) SBISETCS HE3aMKHYTO} WIH OTKPBITOIA.

Jljis mocTpoeHus: MOJIENI HEKOTOPOU MPEAMETHOM 00JIaCTH ClIeyeT ONKCaTh U3BECTHBIC
GakThl Ha S3BIKE JIOTMKH MPEAUKATOB U, HCIONB3Yys €€ PEe3YNIbTaThl, MOCTPOUTH CHUCTEMY,
CIIOCOOHYI0O Ha OCHOBE MMEIIUXCS (DaKTOB CTPOUTh HEKOTOPHIE HOBBIC MPEIJIOKEHUS U
OTBEYATh Ha IMOCTABJICHHBIE BOIIPOCHI.

Ipumep 2. [lycTh 3a1aHbI NpEeIUKATHI:

E (X) — «x» BbE3XKaeT B CTPOKY;

Y (X) — «X» BBICOKOITIOCTABJICHHOE JIUIIO;

S (X,y) — «y» OOBICKHBACT «X);

C (Y) — «y» - TAMOKCHHUK;

P (X) — «x» criocoOcTBYeT MPOBO3y HAPKOTHKOB.

Toraa nmpou3BosbHBIE MPEATIOKEHNS Ha €CTECTBEHHOM SI3bIKE MOTYT OBITH 3aIllMCaHbl B
BUJIC:

1. TamMoOXeHHUKH OOBICKMBAIOT BCEX, KTO BbBE3IKAET B CTpaHy, KpoMe
BBICOKOIIOCTABJICHHBIX JIULL

YXE) A Y &)= @y (S xy) ATy

2. HekoTopsie nroaM, BbhE3XKaBIIME B CTPAHYy U CIIOCOOCTBOBABIIHNE IPOBO3Y
HapKOTHKOB, OBIIM OOBICKAHBI HCKIIOYHUTENBHO JIIOJbMH, CIIOCOOCTBOBABIIMMHU IPOBO3Y
HApPKOTHUKOB:

IXEE) AP ) A(Ty (S xy) =P ®)).

3. HukTO M3 BBICOKOIOCTABIEHHBIX JIUI] HE CIIOCOOCTBOBA ITPOBO3Y HAPKOTHKOB:
TX (P (X)—q VX))
4 HekoTopbie TaMOK€HHUKH CITOCOOCTBYIOT MPOBO3Y HAPKOTHUKOB:

Ax (P (x) A C (X)).

3ajava cOCTOMT B TOM, 4TOOBI, TpU3HaB (hakTamu mpemyioxeHus 1, 2, 3, mokaszarb, 4To
MpeSIOKEHUE 4 ABIISIETCS HCTUHHBIM.

JIist  MammMHHOTO  pelIeHUs BBIEMPUBEICHHON 3a/lauyd  HCIOJB3YETC METOJMKa
ABTOMATUYECKOTO  (HOpPMUPOBAHHS  CYXACHMHA, WAM MeTon Aeaykuuu. Ilpum  sTom
MOCIIEI0BATENbHO PEATU3YIOTCS MPOLEAYPhl: UCKIIOYEHHE 3HAKOB MMIUIMKAIMM;, OTpaHHYEHUe
obOnacTu NEHCTBUS 3HAKa OTPUIIAHUS, IEPEUMEHOBAHNE MIEPEMEHHBIX; BHIHECEHHE KBAHTOPOB B
Havyayio (popMyIibl; UCKITIOYEHUE KBAaHTOPOB | Ap. [Ipyn aBTOMaTH3aniuy BHIBOJIA JTIOKA3aTEIHCTB
METOJIJaMHU UCYHCIICHUS MPEAUKATOB TPeOYyeTCsl OMPENeNUTh PSI MPOIeyp IS BEIOOpa TpaBHil,
MO3BOJISIIOIIUX ~ TPEIOTBPATUTh «KOMOWHATOPHBINM B3pBIB» H  OOCECHEYHTHh TMPOBEICHUE
HEMOHOTOHHBIX pacCyKJIeHUH. PelieHneM cTtano co3gaHue IEKIapaTUBHBIX (HEMPOLEAYPHBIX)
SI3BIKOB TTpOTrpaMMUpoBaHus, B yacTHOCTH [Ipormora. [IporpammupoBanue Ha IIponore cocrout
U3 JTaIOB:

- 00BsIBJIEHHE HEKOTOPBIX (PaKTOB 00 00BEKTaX M OTHOUICHUSIX MEX/1y HUMU;

- oTpeeNieHUs] HEKOTOPBIX MPaBUI 00 00BEKTaX M OTHOLIECHUSIX MEXKIY HIUMH,

- (hopMyTUPOBKH BOMIPOCOB 00 0OOBEKTAX U OTHOIIECHUSIX MEXTY HUMHU.

PeanbHO ucuncienye npeguKaToB MepBOro MOpsiaKa B MpoMbIieHHbIX DC NpakTHYeCKU
He wucrnonb3yercs. PopManbHO-IOTHYECKas MOJeNb MPEICTaBICHUsS 3HAHUN MpUMEHHMa B
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OCHOBHOM B HCCIIE/IOBAaTEILCKUX CHUCTEMax, T.K. NMPEIbSIBISIET OUYEHb BBICOKHME TpeOOBaHUS U
OTpPaHUYEHUS K MPEAMETHON 00JIaCTH.

PaccmoTpuM npuMeHeHue amnmapaTa HEYETKOW JIOTMKH Ha IPUMEPE OLICHKU HaJIeKHOCTH
IIOCTaBIMKA, B KOTOPOM KpoMme (pakropa (PMHAHCOBOIO COCTOSIHMS YUYUTBIBAaeTCcsd U (hakTop
dopmbl cobcTtBeHHOCTH. IlycTh rocynmapcTBeHHOE MpEANpPHUATHE HE UMEET 33J0JDKEHHOCTH C
yBepeHHOCTbl0 60 M mpenmnosnaraercs, 4YTO €ro pPeHTa0eNbHOCTb YIOBJIETBOPUTENIBHA C
yBepeHHOCTHIO 80. dparMeHT MHOKECTBA PABUII UMEET CIEAYIOIINNA BUI:

[lpaBuno 1: Eciu  3adonscennocms =  "mem” u  Penumabenvnocmv = "yooen.”
To @unancosoe _cocmosanue = "yooen." cf 100

IIpaBuio 2: Ecnu Qunancosoe _cocmostue = "yooen."
To Haoeacrocms += "ecms" cf 90

IIpaBuio 3: Ecnu IIpeonpusmue = "2ocyoapcms.”
To Haoexcnocmv+ = "ecmsv" cf 50

Pesynbrar BBITTOJIHEHHSI MIEPBOTO npaBmiIa:
cf(nocwviiku) min(60,80) = 60,
cf(@un_cocm.="yooen.") = 60*] 00/100 = 60.

PesynbraT BBINOHEHUS BTOPOro npasuia: cf{Haoexcnocms="ecms") = 60*90/100 = 54

Pe3ynbraT BBIMOIHEHUS TPEThero npasuia: cf{Haoexcrnocms="ecms") = 54 + 50 - 54*50/100 =
67

Junamudeckue mozenu. MoJeaupoBaHUE PAacCyKJIEHUH YelloBeKa, KaK MPaBHIIO, HE CBOJIUTCS
TONBKO K TPSMOW WM oOpaTHOW aprymeHTanuu. CroKHbIe TPOOIEMBbI PEIalTCs ITyTeM
BBIIBIDKEHUSI BO BpPEMEHU HECKOJIBKHMX THUIIOTE€3 C aHAJIM30M MOJTBEPKIAIOUINX (HaKTOB U
HENPOTUBOpEUUBOCTU cieacTBUi. [lpuueM U1t MHOroueneBblX MNpoOieMHBIX —oOnacteit
MPOUCXOIUT YBSI3KA TUMOTE3 MO OOIUM orpaHudeHusM. [Ipu 5TOM BO3MOXKHBI 3aJEpPKKUA B
NPUHATHH PEIICHUH, CBA3aHHBIE CO COOpPOM TOATBEPKIAOIUX (PAKTOB, JTOKA3aTEIHCTBOM
MoJILIeNIeH, BXOIAIINX B OTPAaHHUCHUSI.

CnenoBarenbHO, A MOJOOHBIX JTUHAMUYECKHX MPOOJIEM BaKHA pallMOHAJIbHAs OpraHU3alus
MaMSATH CUCTEMBI I 3aTIOMUHAHUS U OOHOBIIEHUS MOTy4aeMBIX MTPOMEKYTOUYHBIX PE3yNIbTaTOB,
OOMEH JaHHBIMH MEXIY Pa3JTHYHBIMA HCTOYHUKAMH 3HAHUH IS JOCTHXKEHHS HECKOJIbKHX
1eNeld, U3MEHEHUE CTpaTeruil BBHIBOJA C BBIIBIDKEHUS TUIOTE3 (MpsMas apryMeHTalus) K HUX
npoBepke (oOparHasi aprymenTtanus). LleiasM mocTpoenus Takux TMOKMX MEXaHHW3MOB BBIBOJIA
CIY)XHT TPUMEHEHHE TEXHOJOTHH "MOocku oOBsBIEHUN", dYepe3 KOTOPYHO B pe3ylbTaTe
OCYIIECTBIIEHUS COOBITUN UCTOYHUKU 3HAHUI OOMEHUBAIOTCSI COOOIICHUSIMH.

B mensx nuHaAMUYECKOrOo pearupoBaHUS HAa COOBITHS HEKOTOPHIE MPOIYKIIMOHHBIE MOJAETH
HCIOJIB3YIOT CeIMAJIbHBIE MTPaBUIIa-I€MOHBI, KOTOpPbIE POPMYIUPYIOTCS CIEIYIOIIUM 00pa3oMm:
"Beskuit pa3, Kak MPOMCXOAUT HEKOTOPOE COOBITHE, BBIMOIHUTH HEKOTOpOe jelcTBue".
Hanpuwmep:

Bcesiknii pa3, kak cTaHOBUTCA U3BECTHBIM 3HaueHue nepemeHHoi "[loctaBuuk",

BeimonuuTs Habop npasuit "®UHAHCOBBIN aHAIN3 MIPEANPUATHS "

B nporpammuom cpenctee GURU nonobHoe mpaBuio OyaeT 3anmucaHo CJ'IeIIYIOI.I_[I/IM obpa3zom:

IF: KNOWN("ITocmaswux™) = true
THEN: CONSULT FIN_AN

Jns TUHAMHYEeCKMX OKCIEPTHBIX CHCTEM XapaKTepHa Takke o0paboTka BpEMEHHM Kak
CaMOCTOSITENILHOTO aTpudyTa apryMeHTAIlUH JIOTUYECKOTO BHIBO/IA:

Eciu 6 meuenue Oma  yposewv 3anaca nonusuacs  6orvue, yem Ha 50 %
To svinonnums nabop npasun "Beibop nocmaswuxa st nocmasku”

OO6muM HenocTaTKOM BceX (hOpMaTU3MOB IMPEACTaBICHUS 3HAHWN, OCHOBAHHBIX Ha INpaBUIIaXx,
SBIISIETCS. HEJOCTATOYHO TIyOOKOE OTpa)KEHUE CEMAHTHKHU MPOOJIEMHON 00JacTH, YTO MOXKET
CKa3blBaThCid Ha TUOKOCTH (OPMYIMPOBAHUS 3alpOCOB MOJb30BaTeNed K HKCHEPTHHIM
CUCTeMaM. OTOT HEJOCTaTOK CHHUMAaeTcsi B  OOBEKTHO-OPHEHTHPOBAHHBIX  METOAax
MPEJCTABIICHUS 3HAHUM.
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Nzyuenne 6a3pl 3HaHmMii DC yydine BCEro HavyaTh C aHAJIM3a KOHLENTYaJbHOW CXEMBI,
IIOCKOJIBKY KOHLIENTYyallbHasi cxeMma JaeT Haubosee oOliee NpeAcTaBIeHUE O CTPYKType 0a3bl
3Hanuil. PaccmotrpuM B kadectBe mpumepa 0azy 3Hanuid  OC  IpPOTHO3MPOBAHUSA
IIPOJOJDKUTEIBHOCTH JKU3HU 4enoBeka. Ha puc. 1 mpencrasiieHa KOHLENTyaabHas CXeMa 3TOU
OC. Ha sT0i#f cxeme Moka3aHbl CBSA3M MEXIy O0BEKTaMH, KOTOPbIE UCIOJIB3YIOTCS B IIPOLIECCE
JIOTMYECKUX BbIBOAOB. TepMuHaibHble 00BEKTHI BbIACICHBI HA CXEME JKUPHBIMU PAMKaMHU.

«IIponOIKUTENBHOCTDY JKU3HU, SBILIIOLIASACA LEJIbI0 KOHCYNbTALUU, OIPENEIACTCS
«OCHOBHOW NPOJOJIKUTENBHOCTBIO» U HEKOTOPBIM «()aKTOPOM», KOTOPBIH MOXKET IPUBECTH K
YBEIUYCHUIO WIM COKPAIICHUIO «IIPOJOJKUTEIBHOCTU» KU3HU 110 CPABHEHMIO C «OCHOBHOM
IPOJOJDKUTEIBHOCTBIO» B 3aBHUCHUMOCTH OT TOro, OyJeT 3HaueHHe OToro «gaxTopa»
IIOJIOKUTEBHBIM HIIM OTPULIATEIIbHBIM.

NpOOOEATE TEHOCTE
OCHOBHAA [IPOJoJBEMTeILHOCTE parTop
T - -
[IepCIIeKTHE & pHCEK OOIOJH
- JT h
=H cepasac paca THII NOoTpes.
IMYHOCTH ANKOTONA
505pacT OTHOCHT . KPOB AHOE KOpOHAPHEI
Bec LaeBJeHMe pPHCE NpOMCHOW .
P 1

noJ I BECIICOJ'II: I I}cypeHme I I xonecmepMHI
|cnomeHMe| |mmpm|

Puc. 1. KoHIenTyanbHaa cxemMa 3C

Puc. 1. Konnenryansnas cxema 9C

Kak BupHo u3 puc. 1, KoHUenTyanbHas cXeMma JaeT NPEICTABICHUE HE TOJIBKO O
CTPYKType 0a3bl 3HAHUI, HO M O TOAX0/e K pemeHuto 3anad IC. OnHako Ha KOHIENTYyaTbHON
CXeMe YKa3bIBalOTCS TOJBKO MMEHAa OOBEKTOB M HE YKA3bIBAIOTCA MX 3HAUEHHs, MOITOMY IS
Oojiee MOJHOTO NPEACTABICHUS Ipoliecca pelIeHMs 3a/7ad HEoOXOAMMO MCIONb30BaTh rpad
N/NJIN.

Ha puc. 2 npencrasnen ¢parment rpada U/MNIJIN, cooTBETCTBYIONMIETO0 KOHIIENTYaTbHON
cxeMme, nokazaHHOM Ha puc. 1. Ha puc. 2 B KpyKKax ykazaHbl HOMEpa IIpaBWJI, a B
IPSIMOYTOJIbHUKAX — YCJIOBUSA U 3akiitoueHus npasui. Ha rpade M-BepunHbl moMedeHsl Tyroil.

Hns moctpoenuss rpapa W/MIIM wHaiinute B 0Oa3e 3HaHMH NpaBUIIO, YKa3zaHHOE
npernojaBaTesieM, U MpeacTaBbTe ero B Buje rpada. 3ateM BbIOEpUTE OJHO W3 YCIOBHUM 3TOTO
npaBuia U HaauTe B 0a3e 3HaHUI Takue MpaBuiia, Y KOTOPBIX B 3aKIIOYEHUHU CTOUT Ta XK€ mapa
<00beKT> = <3HA4eHME™>, UTO U B YCJIOBUHU UCXOJIHOTrO IpaBuia. JlobaBbTe rpad 3TOro mpasuia
K UCXOTHOMY rpady.

[Tocne 3Toro BO3bMUTE BTOPOE YCIOBHE MCXOAHOIO MpaBWiIa M aHAJIOTUYHBIM 00pazoM
IpoaoIDKUTE ApYyryto BeTBb rpada N/MJIN. Tlponomkenne Kax a0l U3 BETBEH CTPOUTCS 0 TeX
1op, MOKa B YCJIOBHSIX MPaBUJI HE BCTPETATCS OOBEKTHI, 3HAUYCHHUS] KOTOPBIX 3alPALIUBAIOTCS Y
[I0JIb30BATENsl B MPOILECCE KOHCYJIbTAMU. OTH YCJIOBHUS COOTBETCTBYIOT TEPMHHAIBHBIM
BepirHaM rpada U/HNJIN.
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[TpopomkuTenshocTs = 60

OcHOBHas NPOJO/DKHTENBHOCTL = 72 | | ®daxrop = munyc_12 |

ololo

Bospacr = [on= [lepcrexTuBa = Puck =
25_ WnM_ MeHslIe JKEHCKHH xopomas BBICOKHIT

00000

Paca = [IpoucxoxieHue =
HErpOHAHasA Cpe/IH3eMHOMOPCKOe

Puc. 2. ®parment rpaca W/HIIH gnq ofHoit 13 rumoTes

2.3 JlabopaTopHasi padora Ne3, 4 (4 uaca).
Tema: «OnHocnoliHbIN nepcentpoH. O0y4YeHne 0 JHOCIOHHOIO MepCenTpoHa 1o JIeIbTa-
TIPaBUITY»

2.3.1 LHean padoTrei: M3yunTs anroput™ o0ydeHUs IepCenTpoHa.

2.3.2 3agauu padoThI:

1. Anroput™m 00y4eHus mepcenTpoHa.

2. [TpaBUI0 KOPPEKTUPOBKH BECOB.

3. lenpTa npaBuIo.

2.3.3 llepeyenb NpuOOPOB, MATEPHAJIOB, HCIOJIL3yeMbIX B J1a00paTOPHOIi padoTe:

1. I5BM

2.3.4 Onucanmue (xo1) padoThi:

Jomnyctum, ecTh cieayromas MoJielb epcenTpoHa:



Bxog W

I
WI
Moporogas
CymmMarop Pyrryna
- ouTt
X X2 y
CuHanc
Brixog
WN
AlprortaL
Xp
AJIroput™M 00y4eHHsl MePCenTPOHA CIEIYOLIUN:
i 1 .,eug 5 eyl v
1. TlpucBouTh CHHANTUYECKHUM Becam ‘Y HEKOTOpblE HAayaJbHbIE 3HAYCHUS.
Hanpumep, nyito.
2. Tlogatp BxomgHOW 00pa3 X U BBIYHCIUTH OU‘T. Ecin our MpaBUJIbHBIN, TO

nepexondr k mary 4. Mnaue x mary 3.

3. Ilpumenss nenbTa-nmpaBwiIo (CM. HMXKE) BBIYMCIUTH HOBBIE 3HAUYEHUS CHHANTHYECKUX
BECOB.

4. TloBTOpuTh 1Iaru 2-4 JaHHOTO AITOPUTMa OOYYEHUs NEepCeNTPOHA MOKA CeTh HE CTaHEeT
BbIIaBaTh OXHJIAa€MbI BBIXOJ Ha BeKTOpax M3 oOyuaroliedl BbIOOPKM WIM IOKa
OTKJIOHEHHE HE CTAaHET HIKE HEKOTOPOT'O II0pora.

T.o. oOpa3om 5oruka oOyueHHUs IMEPCENTPOHA CIEAYIOUIas: €CIM CUTHAJI MEepPCenTpoHa Mpu
HEKOTOpOM 00pa3e BepeH, TO HUYEro KOPPEeKTUPOBaThb HE HAJ0, €CIM HET — HPOM3BOJIUTCS
KOPPEKTHPOBKA BECOB.

IIpaBu1a KOPPEKTHPOBKH BECOB CJIEeAYIOLIHE!

1. Ecmu ouvr HEeBepeH U paBeH HYJIIO, TO HEOOX0AUMO
YBEIIMYUTH BECA TEX BXOOB, HA KOTOPHIE ObLJIa MO/IaHa eMHNIIA.
2. Ecmm ouvr HEBEpEH U paBeH eMHHULIE, TO HE00X0 MO

YMEHBIIIUTH Beca TeX BXOJIOB, HA KOTOPHIE ObLIA MO/IaHa €AMHHUIIA.
[Tosicaum 511 mpaBwia. J{omyctum, 4To Ha BXOJ ObUT TIOJIaH HEKOTOPKIM 00YJarOIINil JBOUYHBIN

X ouT

BEKTOp % . DTOMY BEKTOPY COOTBETCTBYET BBIXOJI paBHbIl enuHuLEe. M 3TOT BBIXOA
HenpaBwibHbIA. Torma Beca, NPUCOEAUMHEHHBbIE K EAMHUYHBIM BXOJaM, JOJDKHBI OBITh
YMEHBIIEHbI, TaK KaK OHHU CTPEMSTCA JaTb HEBEPHBbIM pe3ynbTar. AHAJIOTMYHO, €Clid

HEKOTOPOMY JIPYroMy OOYYaroIieMy BEKTOpY ' COOTBETCTBYET HEMPaBUIbHBIN BBIXOI[OLT
paBHLIﬁ HYyJIO, TO BE€Ca, MPUCOCAWHCHHBIC K CAWMHUYHBIM BXOAaM, IOJIXKHBI OBITH YKE
YMEHBIIEHBI.

JdeabTa-npaBujio

I[CJ'IBTa-HpaBI/IJ'IO SIBIISIETCS MaTeMaTH4Ye€CKON MOJIENbIO IpaBHUJI KOPPCKTHUPOBKU BECOB. Berenem

BEJIMYMHY = , KOTOpasi paBHa pa3HOCTH MEXy TpeOyeMbIM ~ U pealbHbIM U BBIXOJ0M:

o =T - OoUT
Torna, Beca nepcenTpoHa Mocie KOppeKiuu OyIyT paBHBI:
w |1 + 1.|| =w 1] + r;ff:r:_,h,

re:
» ' _ Homep Tekymieit nTeparuu 06yUeHNS EPCENTPOHA;
» I (rpeueckas GykBa «3Ta») — KO3(QDUIHEHT CKOPOCTH 0GYUEHHUSs, [T03BOJISACT YIIPABIIATH
CpeaHel BEIMYMHON U3MEHEHUSI BECOB;
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T w
. N _ penmunna Bxona COOTBETCTBYIOLIAS A cMHanTH4YeckoMy Becy. JloOaBieHue
T
Bennunnbl Y B NPOU3BEJICHUE MO3BOJIICT M30€XkKaTh NU3MEHEHUE TEX BECOB, KOTOPHIM
Ha BXOZI€ COOTBETCTBOBAJ HOJIb.

CymiecTByeT I0Ka3aTelbCTBO CXOAWMOCTH 3TOrO aIrOpuTMa OOYYEHHUs IMEepCenTpoHa 3a
KOHEYHOE YMCJIO IIaroB. Mojenp mepcenTpoHa B HACTOSAIIMH MOMEHT IPEICTaBISET OOJbIIe
UCTOPUYECKYIO IIEHHOCTh, YeM IpakTHuecKyro. Ho MMeHHO Ha ero mpumepe ypaercst Ooiee
HAIJIAHO TI0Ka3aTh HEKOTOPbIE Ba)KHbIE NPUHLUIBI (YHKIMOHUPOBAHUS, B TOM YHCIE H

00y4eHUs1 HEHPOHHBIX CETEH.

2.4 JIaboparopHas padora Ne5, 6, 7, 8 (8 uacos).

Tema: «MHorocnolHslii nepcentpoH. O0y4eHre MHOTOCIIONHOTO MEPCENTPOHA METOIOM
00paTHOTO PAacIPOCTPAHEHUS OLIUOKIDY

2.4.1 Heab padoThI: U3y4UTh METOJI OOPATHOTO PACIIPOCTPAHEHUS OIIUOKU

2.4.2 3anauu paGoThI:

1. OGyunTh CieayIONTyI0 HEHPOHHYIO CETh, IPUMEHUB AITOPUTM 00PAaTHOTO
pacIpoCTpaHCHHS OIUOKH.

2.4.3 IlepeyeHb NpuGOPOB, MaTEPUAJIOB, HCIOJIb3YyEMbIX B J1abopaTopHoii padoTe:
1. [15BM

2.4.4 Onucanue (xo1) padoThbI:
JlomycTiM  HEoOXOAMMO OOYYHTH CJEIYIONyI0 HEHpPOHHYIO CETh, MPHUMEHUB aJITOPUTM
00paTHOTO PACIPOCTPAHEHUS OLIMOKH:

F | ®yuxyns axrnsaywn 1 cnoi 2 cnoii
wesiponos (8) wesponos (C)

Bxoguoi Cymmarop Cymmarop
cnod (A)

Beixog

1 F {
our
our
AL 1 81 1
Beixog
X3
2 ¥
2 2
Beixog
X,
L ' r
o M N

AIPORTAL Pucynox 1. fipumep geyxcnoinoro nepeenTpoxa

Ha npuBeneHHOM pUCYHKE HCIIOJIb30BAHbI CIEAYIONINE YCIOBHBIE 0003HAUCHUS:
*  KaXJIOMY CJIOI0 HEHPOHHOW CETH COOTBETCTBYET CBOsI OyKBa, HAIPUMEP: BXOAHOMY CJIOIO

COOTBETCTBYET OyKBa "1, a BBIXOJTHOMY — — ;
*  BCE€ HEHPOHBI KaKJOTO CJI0s MPOHYMEPOBaHbI apabckuMu nudpamu;

w _
. A1-Bl _ ppantiaeckuit Bec MesK Ty HelipoHaMu Av B 1

our .
. A _ BBIXOJI HEMpOHA "11.
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B kauyecTBe aKTHBAllMOHHOM (YHKIMH B MHOTOCIOWHBIX IEPCENTPOHAX, KaK IPaBUIIO,
UCIOJIb3YEeTCsl CATMOM1alIbHAsl aKTUBALlMOHHAs (DYHKILIMS, B YACTHOCTHU JIOTUCTHYECKAS:

OUT = 1._ :
1 + exp | aY :|

rae  — mapamerp HakioHa cHUrMOMAATbHOH (yHKIMH. M3MeHAS STOT mapameTp, MOXKHO

MOCTPOUTh (YHKIHMH C PA3NUYHOM KpyTU3HOH. OroBopuMcs, 4YTO AJSl BCEX MOCIETYIOIINUX
paccyxkaeHuid OyaeT WCIOJIb30BAaThCS HMMEHHO JIOTUCTHYECKas (YHKIUS — aKTHBAIIHUH,
IpeJICTaBICHHAs TOJIBKO, YTO (POPMYJION BHIILIE.

AlportaL
1
0
CI/IFMOI/II[ Cy‘)KaCT Juaria3od U3MEHEHUA TaK, YTO 3HAUYCHUEC O LT JICKUT MC)KI[y HYJ'ICM %1

eauHHUIIe. MHOTOCIIOIHBIE HEHpPOHHBIE CeTH O00NajgaroT OOJbIIeld MpeAcTaBISIONIEH
MOIIIHOCTHIO, YEM OJIHOCJIOMHBIE, TOJBKO B Cllydyae MPUCYTCTBUSA HeNMHEHHOCTH. CokuMaromas
byHkuus obecreunBaeT TpeOyeMyro HEIMHEHHOCTh. B 1eHCTBUTENTFHOCTH UMEETCS MHOXKECTBO
¢GyHKIME, KOTOpple MOINIM Obl OBITH HCHOJB30BaHBL. Jlns anroputmMa 0oOpaTHOrO
pacrpocTpaHeHus omMOKU TpeOyeTcs JuIb, 4YToObl (yHKIMA Obla BCloAy nuddepeHupyema.
Curmousi yIoBIE€TBOpSIET 3TOMY TpeOoBaHHI0. Ero 10mosHUTENbHOE MPEUMYIIECTBO COCTOUT B

ABTOMAaTUYECKOM KOHTpoOJe YycwieHus. s cnabblx curHasioB (T.e. Koraa ouvr OJIM3KO K
HYJII0) KpHUBas BXOJ-BBIXOJ MMEET CUJIbHBIM HAKJIOH, Jaromui Oombinoe ycuieHue. Korna
BEJIMYMHA CUTHAJIa CTAHOBUTCA OOJbIle, YCHWIIEHHE MajaeT. TakuM oOpa3oMm, OOJIbIINE CUTHAIBI
BOCIIPHHUMAIOTCSI CEThI0O 0€3 HachllleHHs, a ciadble CHTHaJbl MPOXOJAT MO ceTh 0e3
YPEe3MEPHOTO OCIIA0ICHHUS.
Lenpto 00ydeHUs: CETH aIrOPUTMOM OOPATHOTO PACIPOCTPAHEHHs OIMIMOKU SIBISETCA

TakKas MOJICTPOMKa ee BECOB, YTOObI MPUIIOKEHHE HEKOTOPOI0 MHOYKECTBA BXOJI0B MPUBOANIIO K
TpeOyeMOMy MHOXECTBY BBIXOJOB. [l KpaTKOCTU 3TH MHOXECTBA BXOJOB M BBIXOJOB OyIyT
Ha3bIBaThCs BekTopaMu. [Ipu oOydeHun mpeamnonaraeTcs, 4To JUIsl KaXkI0ro BXOJHOTO BEKTOpa
CYIIECTBYEeT TapHBI eMy IeJeBOM BEKTOp, 3aJaroluii TpeOyemblli BbIXOA. BMmecte oHU
Ha3bIBalOTCs oOyyaroineit napoil. Cetb 00ydaeTcss HAa MHOTHX Iapax.
AAropuT™M 00paTHOTO PacIpOCTPAaHEHHSI OIIMOKH CIIe YOIl

1. WHuumanusupoBaTh CUHANTUYECKUE BeCa MAJIEHbKUMHU CITYYalHBIMU 3HAUEHUSIMH.

2. BriOpatp ouepenHyio oOyyaromiyro napy U3 0Oydarollero MHOKECTBA; 10/1aTh BXOAHOM
BEKTOP Ha BXO/Jl CETH.
BbruncnuTh BBIXOA CETH.
BbruncnuTh pa3HOCTh MEXKIY BBIXOJIOM CETH U TpeOyeMbIM BBIXOJIOM (II€JIEBBIM
BEKTOPOM OOy4YaroIei mapsl).
5. TloakoppekTupoBaTh Beca CETH JIs MUHUMHU3AIUHN OMUOKH (KaK CM. HUXKE).

How
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6. IloBTOpsATH maru ¢ 2 Mo 5 A7 KaXJI0ro BEKTOpa 00ydYaroIero MHOKECTBa 0 TeX Mop,
MOKa OUIMOKa Ha BCEM MHOKECTBE HE JOCTUTHET MPUEMIIEMOTO YPOBHSI.
Ornepanuy, BBITIOJIHSIEMbIE MAaraMd 2 M 3, CXOJHBI C TEMH, KOTOPBIC BBIMOJHSIIOTCA MpU
(GYHKIIMOHUPOBAHUU YK€ OOYYEHHOM CEeTH, T.€. IOJAeTCsl BXOJHOM BEKTOpP U BBIUUCISIETCS
MOJIyJarOUIUiCcs BbIXOJ. BpluncieHnus BbIMONHSIOTCA TmocioHo. Ha puc. 1 chHauana

B (cnoi A

BBIYUCIAOTCSA BBIXO/bI HCﬁpOHOB CJI0A BXOHHOﬁ, a 3HAYNT HUKAKUX BBIYHCIICHUI B

'

HEM HC HpOI/ICXOIII/IT), 34TCM OHH HCIIOJB3YIOTCA B Ka4YC€CTBC BXOIOB CJIOA , BBIYHCIIAIOTCS

our c oUT

BBIXO/JIBI CN HEHPOHOB CJIOS ~ , KOTOpPBbIE W OOpPa3yIOT BBIXOJHOW BEKTOpP CETH
[ITaru 2 u 3 00pa3yrOT Tak HA3bIBAEMBIN «IIPOXOJ BIEPEI», TAK KaK CUTHAJ PACIPOCTPAHSIETCS
M0 CETH OT BX0/1a K BBIXOY.

[llarmu 4 w 5 COCTaBISAIOT «OOPATHBIA TPOXOI», 3/1eCh BBIYUCIACMBIA CHTHAJT OIIMOKH
pacmpocTpaHseTcsl 00OpaTHO 1O CETH U UCTIONB3YETCS ISl TOACTPOMKH BECOB.

PaccmoTpum moapoOHe#t 5 mar — KOppeKTHpOBKa BECOB CETH. 3/1€Ch CJENyeT BBIACIUTH ABa
HUKEOMMCAHHBIX CIIyYasi.

Crnyuaii 1. KoppekTupoBKka CHHAIITUYECKUX BECOB BBIXOHOT'O CJIOS

Hanpumep, nis mojenu HeHpOHHOH ceTd Ha puc. 1, 3To OyayT Beca MMEIOLIUE CIEAYIOLIUE

i i
Bi-1 - Bz-(1

0003HAYEHMU: OHpe,I[eJ'II/IMCH, 4TO HHACKCOM P 6y,HCM 0003HaYaTh

HeﬁpOH, M3 KOTOPOTI'O BBIXOAHUT CHHANTHYECKUHI BECC, a q_ HCﬁpOH B KOTOpLIfI BXOAUT:

CRPBITEIR BuixogHoR SYHNLYHA
o ol F AKTHEAUMH
Cymmarop CymmMarop
W o ) Beixog
F F
P DUTP q -r.‘.lurq
AlportaL
5 T U
BBe,[[eM BECIIMYMHY =~ , KOTOpasd paBHAa pa3sHOCTU MEXKITY Tpe6yeMHM L) pC€albHbIM i

BBIXOJIaMH, YMHOXK€HHON Ha IMPOW3BOAHYIO JOIMCTHYECKON (yHKIMM akTHBauuu (hopmymy
JIOTUCTUYECKON (YHKIIMM aKTUBAIMH CM. BBIIIE):

d = 0ouUT 1-0UT T -0UT
i i ] i )

TOFI[a, BE€Ca BBIXOAHOTO CJIOS ITOCIIC KOPPCKIIHNU 6y,E[YT PaBHBI:

w i+l =w [i|+ nd OUT
p-g / p-q\ q P
rie:
» ' _ Homep Texymeit nTepanum oO6ydeHus;

0
. P-4 _ pennunna CMHANITHYECKOTO Beca, coeuHsoniero ueipor P ¢ neiiporom 9 ;

» I (rpeuyeckas GykBa «3Ta») — KOIDDUIHMEHT «CKOPOCTH OOYUECHHs», IIO3BOJSET
YIOPaBIATH CPEAHEN BEIIMUMHON N3MEHEHHUS BECOB;
ourT
. P _ Brixox Heiipona P .
w
Bi-Ch .

[IpuBeneM npumep BBIYUCICHUN U1 CHHAIITUYECKOrO Beca
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JC_‘J = OE}TCI 1 - DE}TC_‘l .Tl - DLTCI

w |
Bi-C1 l..
Crnyuaii 2. KoppeKTUpOBKa CHHANITUYECKUX BECOB CKPBITOTO CJIOS

?-+1_.| = "Yp o l-_?- _|| + ”6{_‘1OLT5’1

st Monenu HEWpOHHOUM cetw HA puc. 1, 3TO OyayT Beca COOTBETCTBYIOIIHE CIOSM ~

Onpenenumcst, uto wuHAekcom P GymeM o6o3Hauath HEHpoH U3

KOTOPOTO

BBIXOJUT

cuHanTHUeckui Bec, a Y — Helipon B KoTopsli BXoauT (0OpaTHTEe BHHMAHME HA TIOSBICHHE

HOBO nepeMeHHON 'I"):

CymMMaTop CymmMaTop CymmaTop
Wpg Wq-1
N | F ~N | F
= P ﬂurp . q ﬂurq
Wq'-2
A —
2
wq_N
AlporTAL
N
kmi. N
Beenem Benmunny d , KOTOpasi paBHa:
M
g =0UT |1-0UT Tod w
q q 4[24 ko g-k
rie:
N
D
- k=1 _cymmaor 1N,
Torma, Beca CKPBITHIX CJIOEB TOCIE KOPPEKIUHU OYIyT paBHBI:
w  |i+l|=w (i| + nd OUT
P-q / p-ql q P
W, g
[IpuBeneM npumep BBIMUCICHUH I CHHAIITHYECKOTO BEca -5t
& = OUT 1-00T
E1 ! En ! En
W, p || :+1.|| =W, gl _.| + r;rTBlO[;TAl
i)

JIist KaXkmoro HeHpOHa B CKPBITOM CJI0€ JOJIKHO OBITh BBIUYMCIICHO

HAIpPAaBIIEHUIO K BXOJy, [TIOKa BCE Beca HE OYIyT MOAKOPPEKTUPOBAHBI.

" IIOACTPOCHEBI BCC
BE€Ca, aCCOOMHPOBAHHBIC C I3THUM CJIOCM. 10T nponecc IOBTOPSACTCA CIIOM 3a CII0OEM IIO
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2.5 JIaGoparopuas padora Ne9, 10, 11 (6 uyacos).
Tema: «Camoopranusytommuecs: oo0ydaembie cucreMbl Cunanc Xe60a u ero cBoiictBa. O0yuenue
HEWpOHa 1Mo aNropuTMy Xe60a»

2.5.1 LHeanb padoThI: U3y4UTh NPEICTABICHUE 3HAHUN CEMAHTHUYECKUMU CETSIMH,
U3y4uTh (PpeiiMoBBIC MOETH

2.5.2 3agauu padoThI:

1. Pemienue 3aa4 1o npeacTaBIeHUIO 3HaHUN CEMAHTUYECKUMU CETSIMU

2. Perenwne 3a1a4 npeacTaBieHUs 3HaHUN PPEUMOBBIME MOACITISIMU

2.5.3 Ilepeyenb NpuOOPOB, MATEPUAJTOB, HCI0JIB3YEeMbIX B J1a00paTOpPHOii padoTe:

1. II9BM

2.5.4 Onucanmue (xo1) padoTsI:

OOUIETIPUHSTOTO ONpPECeIICHHs] CEMAaHTHYECKON CeTH He cyriecTByeT. OOBIYHO MO Hel
MOJIPa3yMEBAIOT CHCTEMY 3HAHHMI HEKOTOPOU MPEIMETHOW 00JIACTH, UMEIOIIYIO OIPE/ICIICHHBII
CMBICJI B BUJIC LIEJIOCTHOTO 00pa3a CeTH, Y3JIbl KOTOPOH COOTBETCTBYIOT IMOHITHUAM U O0BEKTaM, a
JIyTd - OTHOUIEHUSIM Mexay oObexkraMu. [Ipu mocTpoeHMM CEMaHTUYECKON CETH OTCYTCTBYIOT
OFpaHMYCHHUSA Ha YHCIO CBS3€M M Ha CIOKHOCTh ceTd. Jljis Toro 4roObl (opmaau3aius
OKa3aJlach BO3MOXXHOM, CEMAaHTHUYECKYIO CETh HEOOXOMMO CHCTEMAaTH3HPOBATh.
CeMaHTHYECKHE CETU CUCTEMATU3UPYIOT QYHKIIUU OTHOIIEHUN MEXKIY MOHATHUSIMHU C TOMOIIBIO
CIICTYIOIINX TIPU3HAKOB:

. MHOXECTBO — IIOJJMHOXKECTBO (THIBI OTHOLIEHUH «a0CTPAKTHOE — KOHKPETHOE»,
«11€TI0€ — YacTby, «POJ — BUA»);

. UHJIEKChI (CBOWCTBA, MMEHA MTpUJIaraTelibHbIE B SI3bIKE U T.I1.);

. KOHBIOHKTUBHBIE CBsI3U (Jlornyeckoe N);

. TU3BIOHKTHBHBIE CBsi3U (JToruueckoe MJIN);

. cs3u no MCKJIFOUAIOIEMY WJIH;

. OTHOILEHHS «OIU30CTHY;

. OTHOILIEHHUSI «CXOJICTBA — Pa3JINUUDY;

. OTHOLICHHUS «IIPUYMHA — CJIEICTBUE» U JP.

IIpn mOCTpOEHNM CEMAHTHMYECKOW CETHM OTCYTCTBYIOT OIPAHMYEHMS HA YHUCJIO JJIEMEHTOB W
cBsizeil. [loaToMy cucTemMaTu3ansi OTHOIIEHUI MEXIy OObEKTaMH B CETH HeoOXxoauma JJis
nanbHenmei popmanuzanuu. [Ipumep cemaHnTHuecKoil ceTu mpecTaBieH Ha puc.

Jns  peanu3anuu  CEMaHTHUYECKMX CET€H CYLIECTBYIOT CIIELIMAIBHBIE CETEBBIE  SI3BIKHU:
Lisp,PROLOGmns peanuzammu cucteMSIMER+MIRu ap. IIupoko wu3BECTHBI SKCIEPTHHIC
CHUCTEMBI, HCIIOJIB3YIOLUE CEMAHTUYECKUE CETM B KayecTBE A3bIKa IPEACTaBICHUSA
3HaHuii:PROSPECTOR,CASNET,TORUS.

Cucremaru3aius OTHOUICHUH KOHKPETHON CEMaHTHYECKOM CeTH 3aBUCUT OT CrieHU(pUKU 3HAHUN
peIMETHOM 00JlacTH M SBJseTcsl CIOKHOM 3amauedi. Oco0oro BHUMAaHHS 3acIyKHBAOT
00I11e3HaYMMbIe OTHOILEHUS, TPUCYTCTBYIOIINE BO MHOTHX MpeAMETHBIX o0nacTax. ViMeHHO Ha
TaKMX OTHOLIEHUSAX OCHOBaHA KOHIENIUS CEMAHTHUYECKOM ceTH. B ceMaHTHMYecKux ceTsx, Tak
*Ke Kak NMpu (perMOBOM MPEICTaBICHUM 3HAHUHU, JAEKJIApaTUBHBIE U MPOLEAYpHbIE 3HAHUS HE
paszieseHsbl, CIe0BaTeNIbHO, Oa3a 3HAHUH HE OT/eNIeHa OT MEeXaHUu3Ma

3aaHue 175 BBIIOJTHEHMUS.

HapucoBaTh ceMaHTUYECKYIO CETh, OMUCHIBAIOLIUX MTPEAMETHYIO 00JIaCTh.

1. ONEKTPOruApaBINYECKUE YCUIUTEIN MOLIHOCTH
2 ['mapaBiavueckue yCUIUTEIN MOIIHOCTH

3. DNEKTPUUECKHUE YCUITUTEIN MOIIHOCTH

4 Harauku ms CAY
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5) Muxkponporeccopsl

6. MUKpOKOHTPOJLIEPHI

7. Nunukatopel

8 PesucTtopst

9. Konnencaropsr

10. Tpan3ucropsl

11. Tupucropsl

12. Jnoaer

13. HHTerpaibHbIe MEKPOCXEMBI
14. AHaJIOTOBBIE MUKPOCXEMBI
15. M cTOYHMKH 2IEKTPOIIUTAHUS

16. Crpykrypa BUTTY
17. Buneourpsl

18. Buneokamepbl

19.  Bysw banakosa

20. Bamu npenogaBatenu

21. [Tpennpustust banakosa

22. bubauorexka BUTTY

23. OTteuecTBEHHBIE aBTOMOOUIN

24, Kommexryromue 1K

Cpenctea CAIIP, opueHTHpOBaHHbIE Ha aBTOMATH3aLUIO0 IPOLEAYP CTPYKTYPHOIO CHHTE3a
ONMPAIOTCS HA METOABI UCKycCTBEHHOT 0 nHTeekTa (MN).

NN — »3T0 Hayka O 3HAHMSX, CIOCO0AX MX MOJMYYEHMs, HPEICTABICHMs, NEpepaboTKH U
UCIIOJIb30BaHUs B UCKYCCTBEHHBIX CUCTEMAX.

B cucremax UM s omucaHus 3HaHMA NPUMEHSIOT CIIOCOOBI, OCHOBAHHBIE HA MOHSATHSX
¢peiima u ceMaHTu4eckoi ceTn. OpeliMbl — ecTecTBEHHas! (popMma MpeICTaBIeHUs CBEIEHUI 00
3JIEMEHTaX CHHTE3MPYEMBIX OOBEKTOB B CHCTEMaxX CTPYKTYpHOTO CHHTe3a. B HacTosiee Bpems
KOHIenIus (peiiMoB OBICTPO pa3BUBAETCS W paclIUpsieTcsi, Ojarofaps pa3BUTHIO METOJIOB
00BEKTHO-OPUEHTHUPOBAHHOTO ITPOrPaMMHUPOBAHUS.

®peliMbl — 3TO CTPYKTYpbl JAHHBIX, B KOTOPOW B OMPEIACICHHOM MOPSIAKE MPEICTaBICHBI
CBEJIEHUS O CBOMCTBaX OOBEKTA.

Korna uenoBek oka3biBaeTCsi B HOBOM CUTyalld, OH M3BJIEKAET U3 NaMSATH paHee HAKOIJICHHbIE
OJIOKM 3HaHWH, UMEIOIME OTHOLICHHE K TEeKYIIeH CUTyallu, U MbITAETCS NPUMEHHUTh UX. OTH
0JIOKM 3HAHUW U TIPEACTABIISIIOT co00i (peiiMbl. BeposaTHO, 3HaHUS YeloBEeKa OPraHU30BaHbI B
Buje ceTu (peiiMoB, OTpakaloIMX ero mnpouuibiii ombiT. Hampumep: TumoBoi HOoMmep B
rocruauie. OH UMEET KpoBaTh, BAaHHYIO KOMHATY, mKkad uisi ojexabl, TenedoH u T.4. detanu
KaKJ0ro KOHKPETHOTO HOMEPA MOT'YT OTIMYAThCsA OT MpUBEIEHHOro onucanus. Ho oHu serko
YTOYHSIIOTCS, KOTJ]a YEeJOBEK OKa3bIBA€TCS B KOHKPETHOM HOMepe: I[BET 000€B, MOJIOKEHHE
BBIKJIIOYATEIICH.

Takum o6Opazom, 1r000€ MpelcTaBiIeHHE O MpeaMere, O0OBEKTe, CTEPEOTHUITHOW CUTYallUHu Y
yeJoBeKa Bcerga oOpamieHo (orcioja frame — «pamkay) XapaKTepUCTUKAMH U CBOHCTBaMHU
00BeKTa WIH CUTYALIUH.

OCHOBHOM CTPYKTYpHOH equHMLEH (peiima sBIsSeTCs CIOT — BIOXKEHHas BO (peiiM CTpyKTypa
JAHHBIX, KOTOPBIH MpeICcTaBIsSeTCs B BUIE:

ums cnotay: {(Ail, vi)},{ri}

rae Al - uMsl mpyU3HaKa, Vi- €ro 3HAaYeHHE, Ii- CBI3b C APYTHMH CIIOTaMHU.

CIHOTBI — 3TO HEKOTOPbIE HE3aNOJHEHHBIE MOACTPYKTYPHI (ppeiima, ocie 3aroJTHEHU KOTOPhIX
KOHKPETHBIMU JTaHHBIMH, (GpeiiM OyJeT MpencTaBisaTh Ty WM WHYIO CUTYallMIO, SIBIICHUE WU
00BEKT mpeaMeTHoN obnacTtu. [Ipu KoHKpeTn3anuu (peiiMa eMy U ero cioTaM MPHCBauBaIOTCS
KOHKPETHBIE UMECHA U IPOUCXOIUT 3aII0JTHEHHUE CIOTOB.
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B kayecTBe 3HaueHUIl CIOTOB MOTYT BBICTYNATh MMEHa JIPYTrux (peiimMoB, uyTo obecreynBaeT
IOCTPOCHHE CETU (HPENMOB.
B o6mem Buae GpeiiM BEITISAUT CIASAYIONIIM 00pa3oM:

Mwms ppeiima:
[«pons 1>] (<mms citoTa 1> : (3HaueHue ciora 1y);
[«porb 2>] (<ums ciioTa 2> : (3HAYEHUE CII0Ta 2));

[«posb n>] (<MMs €I0Ta N> : (3HAUEHUE CIIOTA N)).

B oOmem ciydae cTpykTypa OaHHBIX (peiiMa MOXeT cojepkarb Ooyiee IUPOKUNA HAOOP
UH(pOpMaLKH, B KOTOPBIH BXOAAT CIEAYIOIINE aTPUOYTHI.

Nms dpeiima. OHO cioyxuT g UACHTUGHKAIMKU ¢peliMa B CHUCTEME W JIOJDKHO OBITh
yHUKaJIbHBIM. Dpeiim npeacTaBiser co00i COBOKYITHOCTh CIOTOB, YUCIO KOTOPBIX MOYKET ObITh
IPOM3BOJILHBIM. YHWCIIO CIOTOB B KaXAOM (peliMe yCTaHABIMBACTCS MPOCKTHPOBIIHMKOM
CHUCTEMBl, IIPU S3TOM 4YacTb CJOTOB OIPEIENSIeTCs CaMOM CHCTEMOM s BBIIOJHEHUS
cnenuduyecknx QyHKIHHA, TPUMEPAMU KOTOPBIX SIBISIIOTCS: CIIOT-yKa3aTelb POAUTENS JaHHOTO
dpeiima, cinoT-yKazaTelb J04epHUX (pedMOB, CIOT JUIsl BBOJAA UMEHM I0JIb30BATENs, CIOT s
BBO/JIa JIaThI OTIpeNIeNIeHus ppeiima, CIIOT Ui BBOJIA AaThl M3MEHEHHS (peiiMa u T.JI.

Nwms cnota. OHO NOKHO OBITH YHUKAJIBHBIM B Iipezienax ¢peiima.

3nauenue ciotra. OHO JOIKHO COOTBETCTBOBAaTh YKAa3aHHOMY THUIIY JaHHBIX U YCJIOBHIO
HacJieIoBaHMsl. 3HAUYE€HUEM CJI0Ta MOTYT ObIThb 4MCla WIM MaTeMaTU4eCKHe COOTHOLICHMS,
TEKCTHl HAa €CTECTBEHHOM SI3bIKE WJIM MPOTPAaMMBbI, MPaBUIa BBIBOJA WJIM CCBUIKM Ha ApPYTHeE
CJIOTHI IaHHOTO (peiima UK Ipyrux ppeimos.

[Tpumep ppeiima PYKOBOIAUTEJIb

Wwms cnota  3HaveHwue cioTa Tun 3HaueHus ciaorta
Nwms NBanos U. U. Crtpoka CUMBOJIOB

Poxnen 01.01.1965 JlaTa

Bo3spact age(dama, poxieH) [Ipouenypa
CnenuansHocts  FOpuct Ctpoka cUMBOJIOB
Otnen Otaen kanpos Ctpoka cUMBOJIOB
3apruiara 80000 Yucno

Anpec JIOM_AJIPEC Opeiim

Kaxnapiii ppeiim MOXKHO paccMaTpuBaTh KaKk CEMaHTHUECKYIO CE€Th, COCTOSIIYIO U3 BbIIAEIEHHBIX
BEpLIMH U cBs3eil. BepxHuil ypoBeHb (peiimMa mpencTaBiseT COOTBETCTBYIOILEE MOHATHE, a
MOCIEAYIOLUE YPOBHU — TEPMHUHAIIBHBIE CIIOThI, KOTOPBIE COJIEPKAaT KOHKPETHBIE 3HAUECHMS.
Hampumep numeer Mecto cutyanus:

Crynent CunopoB momyuun kuury JI.LH. Tonctoro «Bockpecenune» B OubGnmoreke nm. H.B.
I'orons, pacnonoxeHHoi B MockBe».

Onucanue TaHHOW CUTYalluH MOKET OBbITh NMPEACTaBIEHO B BUE Pperima:

[TOJIYUEHMUE:

OBBEKT (KHUI'A: (ABTop, JI.H. Toncroii), (Hazsanue, Bockpecenue)); ATEHT (CTYAEHT:
(Damunust, Cumopos));

MECTO (BUBJIMOTEKA: (Ha3Banue, um. H.B. 'oross),

(Pacnonoxenue, r. MockBa)).

3nece OBBEKT, ATEHT u MECTO - 310 posin, KOTOpBIE UIPAIOT CIOTHI COOTBETCTBEHHO
KHUT' A, CTYJEHT u BUBJIMOTEKA B pamkax ¢peiima [IOJIYUEHUE.

JlaHHYIO CHTYyallHI0 MOKHO IIPEJCTaBUTh B BUJE CEMAaHTHUECKOW CeTH — (OPMBI MTPEICTABICHUS
3HAHWW B BHUJI€ COBOKYIHOCTHU MOHSITUN U OTHOIIEHUN MEXKIY HUMH B HEKOTOPOW MPEIMETHOMN
obmactu (puc. 1), TIe MOXHO BBIACTUTH TPU XapaKTepHBIX ypoBHsA. Ha HyneBoM ypoBHE
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npeJcTaBiIeHbl KOHKpeTHble 3HaueHus cymHoctedl 1O (Toncroit, Bockpecenue, CunopoB u
T.J.), Ha TEPBOM - TOHATHsA, Hcnoyibdyemble s ommcanus I[10 (KHUI'A, CTYIEHT,
BUBJIMOTEKA), u Ha Bropom - onuchiBaecmas curyauus I[IOJIYUEHUE. Cssazu mexny
OTACIBHBIMU TMOHATUAMH, ydacTByommMu B cutyanuu [IOJIYUEHUE, takxke wumeroT

HCKOTOPBIC UMCHA, KOTOPBIC BBIPAKAIOT POJIA HOHATHUH B paMKax ﬂaHHOﬁ CUTyalluu.
Bropo#

ypoBeHs oaysenmue
ObnexT ArenTt Mecto
Mepsuii i | \
YpOBeHb [ Kaura L Cryaenr ‘\ Ll;,,ﬁ;,"onn}
I =

rr————

| |

J Mecropac-

ABTO| Hassaumne Hmn

Hynesoit ’ I HoJ0XKeHHe

| | | ;
ypoBeHb J H.Toncrox‘q[LBucxpcccnuil [Cuaopm\‘ M,r()l‘ﬂﬂb-l L.\iocxm ]

Puc. 1 CemanTrueckas cetb

CoBOKYIHOCTh (hpeiiMOB, MOJETUPYIOIIAs KaKyr-THOO MPEeaIMEeTHYI 001acTh, MPEICTaBISIET
co00il HepapXUYecKyld CTPYKTypy, B KOTOpodH (peiiMbl COENUHSAIOTCS C IOMOIIBIO
ponoBUAOBBIX cBsize. Ha BepxHem ypoBHE wuepapXxuum HaxoauTcs ¢peiM, copepxaiui
Haubosee 001yr0 HH(GOPMALIMIO, UCTUHHYIO TSl BCEX OCTaNbHBIX (peiiMoB. DpeliMbl 00s1a7at0T
CIIOCOOHOCTBIO HACJEN0BAaTh 3HAUEHUS XapaKTEPUCTUK CBOUX POJUTENICH, HaXOJAIIMXCSA Ha
Goee BBICOKOM ypoBHe mepapxum. Tak, dpeiiv AOPUKAHCKUU CJIOH nacienyer oT
dpeiima CJIOH 3nauenue CEPBIN xapaxrepuctuku [[BET (puc. 2). 3HaueHHs XapaKTePUCTHK
¢bpeiiMOB MOTYT MiepelaBaThCs 10 YMOJTYaHUI0 ¢periMaM, HaXOIAIIMMCS HI)KE HUX B HepapXuH,
HO €CJIM IIOCJIEJHHUE CO/AEPKAT COOCTBEHHbIE 3HAUEHMSI IaHHBIX XapaKTEPUCTHUK, TO B KauecTBE
WCTUHHBIX MPUHUMAIOTCS UMEHHO OHU. DTO OOCTOSITENHCTBO MO3BOJSET JIETKO YYUTHIBATH BO
(peiiMOBBIX CHCTEMAX Pa3IHYHOrO Poja UCKIoUeHns. B uactHoctn, Bo dpeiive ASUATCKUN
CJIOH 3nauennem crnora LIBET 6yner KOPUUHEBGBIM, a me CEPBIN, koTopoe Morio Gbl B
HEM HaXOJUTbCA, €CJIU Obl IIPeoYTEeHNe IPU BEIOOPE OT/1aBaJIOCh HE COOCTBEHHOMY 3HAUEHUIO,
a HaciegyeMoMy oT (peitma CJIOH.

JKupoTtHOe
Y
Cron
IIBet Cepniii
AdpuKkaHCcKHii CJIOH A3MaTCKUM CIIOH
IIBet Cepprit IIBeT KopuuneBbIit

Puc.2 Hepapxuueckasi CTpyKTypa COBOKYITHOCTH (peiiMOB
O@peliMbl  AENAT Ha pas3IuyHble Tpynnsl — (QpelMbl-ONUCaHUsT U POJIEBbIE  (PpENMBbI;
CUMBOJINYECKUE U KOHKPETHBIE.
®peim-onrucanue:

@®PYKTHI: Bunorpan (6onrapckuii, 20 1)

a010ku (mxoHatad, 10 T)

BUIITHSA (Bragumupckas, 200 kr)).
Poneroit ppeiim:

[NEPEBE3TMU: uto (nmpoxkar, 200kr)

oTKyna (AT4EBCK)

kyna (Mockay)

4yeM (5KeJIe3HOIOPOKHBIM TPAHCIIOPTOM)
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korna (B HossOpe 2008 1.)).
CumBosueckuit ppeim:
<PEBUCTOP; nomunan = X1; MouHocTh = X2; KJIaCC TOYHOCTU = X3; TUI KOHCTPYKIHNHN = X4;
['OCT =X5»,
rae X1 + X5 — nepeMeHHble, IPUHUMAIOIINE Pa3IMYHbIE 3HAUEHUS.
Konkpetnbiii hpeiim:
<(APM; tun = APM2-05; 3aBoackoii Homep = 37; omepamuoHHas cucreMa = Windows;
Ha3zHaueHue = APM KOHCTpyKTOpa; CTpYKTypa NpeanpusTis; BerauciauTenbHas cetb CAIIP»,
IJIe «CTPYKTypa MpeanpusaThs» U «BerauciutenbHas cetb CAIIPy - ccpiiku Ha npyrue Gpeimbr.

Ha pucynke 3 u3o0paxeHna npocreifimas nepapxudeckas CTpykTypa, B KOTOPOH KaxKAbIi (perim
MMEET TOJIBKO OIMH CYIIEPKJIIacC.

Kaxxnpil moaknacc WM SK3EMIULIP Kilacca HAclIeAyeT CIOThl CBOEro cymnepkiacca. Eciu
nojkiace (3K3eMIUIAp Kiacca) M CyHepKiIacc MMEIT CIOThl C COBMAJAIOIIMMU UMEHAaMH, TO
OlpejeNieHus 3HAaYeHWM CJIOTOB, CleJIaHHble BHYTPU THOJKIacca (dK3eMIuisApa Kiacca),
HEPEeKpBIBAIOT OlpeaesieHusl cynepkiacca. Hampumep, orBer Ha Bompoc: «CrocobeH
nuHreuH dens nerars?» Oyaer orpunareiabHbIM. [Ipu moucke oTBeTa Ha ATOT Bompoc (peiim-
sK3eMIusip «auHrBuH dens» Haciexyer Bce clIOThl ¢peliMa «IIMHTBUHBI». 3HAYEHUE CIIOTa
«CTOCOOHOCTH JIeTaTh» (peiiMa «IIMHTBHHBD) NMEPEKPHIBAET 3HAUYEHUE OJHOWMEHHOTO CIIOTa
«IITULBI.

3AJJAHUE U CAMOCTOSATEJIBHOT'O BBITTOJIHEHW A:

Jlis  BbIOpaHHOM caMOCTOATENbHO IpeAMeTHOH oOnactu paszpaborath ¢peliMbl B BHJE
B3alMOCBS3aHHbBIX Ta0JINLI, CECMAaHTUYECKOM CETU U CII0)KHON MepapXUUYECKON CTPYKTYPBHI.
ONEKTPOruApaBINYECKUE YCUIUTEIN MOIHOCTH

['unpaBnuyeckue yCUIUTEIN MOLTHOCTH

DNEKTPUYECKHUE YCUITUTENIN MOIIHOCTH

Hatunku st CAY

Muxkpornpoueccopsl

MHUKPOKOHTPOIIEPHI

Nunukatopel

Pesucropsl

Konzaencaropsl

Tpan3zucropsl

Tupucropsl

Jnonas

HHTerpabHbIe MUKPOCXEMBI

AHaI0roBble MUKPOCXEMBI

VcTOYHUKH AJIEKTPONUTAHUS

Crpykrypa BUTTY

Buneourpsl

Buneokamepsl

By3ssl banakosa

Bamm npenogaBarenu

IIpennpustus banakosa

bu6muorexa BUTTY

OTteuecTBEHHBIE aBTOMOOMIIN

Kommiekryrommue 1K

2.6 JIaGopaTopuas padora Nel2, 13, 14 (6 uacos).
Tema: «KonkypentHoe o0yuenue. Kaptel camoopranuzamun Koxonena»
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2.6.1 Heap padoThl: U3y4uTh METO/IbI IOUCKA perieHuit B 9C

2.6.2 3ajgauu padoThI:

1. Ilpencrasienue 3agaun B BUJIE Tpada IpOCTPAHCTBA COCTOSTHHIMA

2.6.3 Ilepeyenb MpuGOPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B JIa0opaTopHOii padoTe:
1. [IBM

2.6.4 Onucanue (xox) padoTnbi:

BTtopbiM acnekToM runores3sl O CUMBOJIBHOM CHUCTEME SIBJISIETCS] MOMCK PEIICHUs 3aauH,
MOCTABJIICHHON TIEpE]l MHTEIUICKTYaJIbHOM CHUCTEMOM, Cpeld BCEX BO3MOXHBIX BAapPHUAHTOB.
JlocTaToyHO YacTO YellOBEK MMEHHO TaK pemniaeT MmpoOsieMbl, HalIpuMep, MIaXMaTUCT BHIOMpaeT
HAWTYYIIUH X0 WU Bpay pacCMaTPUBACT Psii BO3MOXKHBIX TMAarHO30B. Takoe MoBeACHHE JICKUT
B OCHOBE METO/Ia MIOMCKA PEIICHUsI B IPOCTPAHCTBE COCTOSTHUIA.

Haunbonee ynoOHO MNpPOCTPAHCTBO COCTOSIHUH TPEACTABIATH B BHIE Tpada, Y3ibl
KOTOPOTO COOTBETCTBYIOT DPAa3JIMYHBIM COCTOSIHUSIM OKPY)KAIOIIEr0 MHpa WM COCTOSHUSAM
perraeMoii 3a7a4uu, a Iyru — JIOIMYyCTUMBIM OIIEPAIIUSIM, TIEPEBOSIIMM MHUP U3 OJTHOTO COCTOSTHHS
B Jpyroe, WM IIaraM, BBIMIOJHSEMBIM B Tpollecce pemieHus 3anadu. [Ipaktudecku mo0yro
3a/1a9y MOJKHO IPEJICTABUTh B BUJC TAaKOro rpada, BHIOpPAaB COOTBETCTBYIOIICE OMHCAHHE IS
COCTOSHUHM W omepauuid. B TakoMm cimyudae isi pelieHusl MOCTAaBIEHHOM 3a1aud HEOOXOIMMO
HalTH Ha Tpade MPOCTPAHCTBA COCTOSHUH ITyTh OT UCXOAHOTO COCTOSTHUS K TpeOyeMoMy.

[IpencraBnenne 3amauyu B Bujge Trpada MPOCTPAHCTBA COCTOSHUN  IO3BOJISIET
UCIIOJIb30BaTh TCOPHIO Tpad)oB KaK IS aHAIH3a CTPYKTYPBI U CTETICHH CIIOKHOCTH 33J1a4H, TaK U
IUTs pa3paboTKU MPOLEAYPHI €€ PEIICHHUS.

[IBeiimapckuii Mmatematuk Jleonapa Diinep paspaboran Teopuro rpadoB I pemICHUs

«3amaun o KenurcOeprckux moctax». Ha puc.2 mzobpaxkeHna cxema pacroiiokeHus ropoja Ha
IByX Oeperax peKH W JBYX OCTPOBaX, COCAMHEHHBIX MEXIY COOOH CeMbI0 MOCTaMH. 3ajgada —
HalTH Takol MapuipyT o0xojla TOpoja, MPU KOTOPOM KaXKABIH MOCT MPOXOAUTCSA TOJIBKO OJWH
pa3. O6o3naunB Oepera peku (b1, b2), octpoa (01, 02) u MocTBI (M1, My, M3, My, Ms, Mg, M7), a
Taroke 3a1aB npenukar coedunsiem(X,Y,Z), rae X,Y — MecTo, T.e. OCTpOB WK Oeper; Z — MOCT,
MOYKHO TIPEJICTAaBUTh CHCTEMY MOCTOB B TEPMHHAX MPEIUKATOB: Coedumsem (01,02,My);
Coeounsiem (01,01,My); Coedumnsem (01,01,M3); Coedumnsem (02,01,My); Coeoumnsem (01,b2,Ms);
Coedunsiem (01,02,Mg); Coedunsiem (02,02,M7). DKBUBAIIEHTHOE MPEICTABICHHE CHCTEMBI MOCTOB
B BUJIe rpada npuBeeHo Ha puc.2.
UTo0BI J0Ka3aTh HEBO3MOXKHOCThH CYIIECTBOBAHUS HUCKOMOTO Mapiipyra DHiep BBEN MOHSITHE
CTeTNeHH BepIIMHBI Tpada, KOTopas paBHA YHCIy AYT, COSAUHSIONIMX JAaHHYIO BEpIIMHY C
JPYTHMH BEpITUHAMH. DUJep MOKa3all, YTO eCJIM YHCJIO BEPIIUH HEYCTHOH CTETICHW HE PaBHO
HYJTI0 WIH JBYM, TO MapuipyT HEBO3MOJKEH, T.K. €CIIM BEpIIMH HEYETHON CTENeHU MBE, TO
MapuIpyT MOXHO HaydaTb B OJHOM M3 HUX, a 3aKOHYHUTH B Apyrou. Ecim BepmMH ¢ HEYETHOU
CTETIeHBIO HET, TO MApPUIPYT JAOKEH HAYMHATHCS U 3aKaHYMBATHCS B OJJHOW M TOM K€ BEPIIHHE.
W3 puc.2 BUIHO, YTO JJAHHOE YCIIOBUE HE BBITIOJIHSICTCS, CIIEI0BATEIHbHO, HCKOMBIH MapIipyT He
CYIIECTBYET.

56



by

Beper pexu 1

m, ma
04 02
m;
Beper pekn 2 ms
b,

Puc.2 — 3agada o kKeHUTCOEPrcKUX MOCTaX

CnenyeTr OTMETHUTb, YTO MPEAUKATHOE IPEICTABICHNE, ONUCHIBAsl OTHOLIEHUS MEXIYy MOCTAMU,
Oeperamu U OCTpOBaMH, HE 00OECIIEUMBAET OJJHO3HAYHYIO CBSI3b KaX/10il BEpIUIMHBI C AyraMu H,
KaK CJEJICTBUE, HE I[I03BOJISIET BBECTH IIOHATHE CTENEeHU BepMHbL. (ClenoBaTenbHoO,
IpPEICTaBICHUE OKPY)KAIOWEro Mupa B BHUAE rpada MOBBIIIAET WH(OPMATUBHOCTH IO
CPaBHEHUIO C NPEIUKATHBIM IIPEACTABICHUEM.

Hanomuum HekoTopsle MOHATUS TeopuH rpadoB. I'pad — 3TO MHOKECTBO BEPIIUH WU
y310B N1, No, ... Ny u ayr unu pebep, coenuMHSAIOMNX HEKOTOpble Maphl BepmnH. Ha rpade
COCTOSHUHM Ka)KJas BEpIIMHA MMEHOBAHA, a €CJIM MMEHAa JBYX BEPIUMH COBINAJAIOT, TO OHU
CUUTAIOTCSA OAMHAKOBBIMHU.

Hyru rpada oObIYHO MACHTU(DUIUPYIOTCS MMEHAaMM BEpIIHMH, KOTOPble OHU COEAHUHSIIOT, T.C.
0003HayaroTCsl ynopsao4eHHoN mnapoil BepuuH, Hampumep, (N2, N3). Jlyra moxer umersb
COOCTBEHHYIO METKY, XapaKTepU3YIOIYIO JaHHYIO AYTY, HAPUMEP, PACCTOSHUE MEXY Yy3IaMu
TpaHCIOpTHON ceTH. Ecnm kaxaoil ayre npumucaHo HampaBieHHe, TO Tpad Has3bIBaeTcs
OPUEHTHUPOBAaHHBIM, a IIapa BEpUIMH, COEAMHSEMBIX HANPaBICHHON JYroW, Ha3bIBAIOTCSA
COOTBETCTBEHHO POJUTENIEM U IOTOMKOM. Y OJIHOM BEPLIMHBI-POJUTEISE MOKET OBITH HECKOJIBKO
BEPILIMH-IOTOMKOB, KOTOpbI€ Ha3bIBAIOTCS OpaThsiMH. BepiinHa, He HMelolas HOTOMKOB,
Ha3bIBACTCs KOHIIEBOW. BepimHa, He uMmeromias NpeaKoB, Ha3bIBA€TCS KOPHEM, a rpad ¢ Takou
BEPILIMHON — KOPHEBOM Tpad.

Ynopspouennast mociemoarenbHocTh BepiiH (N1, Na, ... Np), roe xaxmas mapa (N, Nii1)
SBIISIETCA AYroi, Ha3zpIBaeTcsl myTeMm UiMHBI N-1 oT BepmmHbl Ni, k Bepmmue Nn. Ecnu myTsb
BKJIIOUAET KAaKyI0-TO MMPOMEXYTOUHYIO BEpUIMHY OoJjiee OHOro pasa, TO MyTh CONEPKUT METIIIO.
JIBe BEpIIMHBI HA3bIBAIOTCS CBA3AHHBIMU, €CIU CYIIECTBYET IIyTh, COAEPIKAIIUM 3TU BEPLIUHBI.
Ecnu B rpade nmis xkaxaod mapbl BEpIIMH CYIIECTBYET €IUHCTBEHHBIM MyTh, TO Takoil rpad
Ha3bIBACTCS JEPEBOM H, KaK CIEACTBUE, HE COACPKUT IeTelb. B KOpHEBOM nepeBe Kakias
BEpILIMHA UMEET eIMHCTBEHHOro poautens. [Ipumep kopHEBOro aepeBa — KaTayor (aiimoBoit
CUCTEMBI.

[IpocTpaHCTBO COCTOSIHUM 3aja4M MPEICTABISAETCSA YETBIPbMSI MHOKECTBAMM:

- MHOXecTBO BepmMH Tpada N, omnpeaensromux BO3MOXKHBIE COCTOSHHUS —3a/ayH,
BO3HMKAIOIIIHE B MPOLECCE €€ PEIICHNUS;

- MHOXXECTBO AYI' MEXJy BEpIIMHAMH A, COOTBETCTBYIOLIMX BO3MOXHBIM IIaraM B IIpoliecce
pEIIEHNUs 3a1a4H;

- MHOXXECTBO Ha4aJIbHBIX COCTOSIHHI 3a7auul S;
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- MHOXECTBO LIEJIEBBIX cOCTOSIHUH D.

IlesneBble COCTOSIHMSL OIMCBIBAIOTCS HAOOpPOM HEKOTOPBIX HM3MEpSAEMbIX CBOMCTB
COCTOSIHUH, BCTPEUAIOIINXCS B MPOLIECCEe MOUCKA, HAIIPUMEP, BBIUTPHIITHON KOMOMHAIMEH, WITH
Ha0OpOM HEKOTOPBIX CBOWCTB IyTEH, HAIPUMEP, CTOUMOCTBIO IEPEMEILEHHS 110 TyTaM.

JIOyCTHUMBIM CUMTAETCs JTF000H MyTh M3 BEPLIMHBI MHOXKECTBA S B BEPUIMHY MHOXKECTBA
D. Cnenyer orMeTuTh, yTo MHOXKECTBa S M D sBisttoTCS ogMHOXkecTBaMu MHOecTBa N.

OnHa U3 CI0KHOCTEH, BOZHUKAIOUINX MPH Pa3paboTKe ajJropuTMa MOorcKa JOMYCTHMOTO
OyTd Ha rpade COCTOSIHMM, COCTOMT B TOM, YTO OJHO M TO K€ COCTOSIHUE MOXET OBITh
JOCTUTHYTO Pa3HBIMM IIyTSIMH, YTO MOXET IIPUBECTH K BO3HUKHOBEHMIO IleTelb. B pesynbprare
BO3HHMKaeT IpobiemMa BpIOOpa ONTUMAJIBHOTO B HEKOTOpOM cMmbiciie myTH. Hampumep, rpag
IIPOCTPAHCTBA COCTOSIHUM UIPBI B «KPECTUKU-HOJIMKM» KOPHEBOM, T.K. UMEET OJHO HA4aJIbHOE
cocrossHue. OH He SBJISETCS AEPEBOM, T.K. OYEBHJIHO, YTO HEKOTOPBIE COCTOSIHUS MOTYT OBITh
JOCTUTHYTBl pPa3HbIMM IIyTSIMH, U HE HMMEET IleTelb, T.K. BCE AYI'M OPHUEHTHUPOBAHHBIE U
HalpaBJIeHbl OT KOPHEBBIX BEPILUH K MOTOMKaM. Takue rpadbl 4acTo BCTPEYarOTCs MPU MOUCKE
B IIPOCTPAHCTBE COCTOSTHUM.

I'pad mpocTpaHCTBa COCTOSHUN HIPhl «8-TOJOBOJIOMKA» WM WIPbl B «IISATHALIKW»,
IIPUBE/ICHHBIN Ha pHC.3, TOXKE KOPHEBOM, HO, B OTJIMYUE OT MPEBIAYILEr0, MOKET UMETh LIUKIIbI.
Llenp urpsl — i1 HayalbHOM paccTaHOBKHM (uinek ¢ Homepamu OT 1 10 8 HalTH Takyro
MOCJIEIOBATEIBHOCTD WX MEPEMEIICHHUS Ha ITyCTOe MECTO, B PE3YyJIbTaTe KOTOPOH (PHUIIKHU 3aiiMyT
3aJJaHHOE IIOJIOXKEHHE, HAIPUMEp, 110 BO3PACTAHHUIO HOMEPOB CJE€Ba HAIPAaBO U CBEPXY BHUS3.
[TonHOE YMCIO BO3MOXKHBIX COCTOSTHUM nocTatoyHO Benuko (8!=40320), ecnu y4duThIBaTh
CUMMETPUYHBIE OTPAXECHHUS. 3aMETUM, 4YTO OIpPEAEICHUE OYEPENHOrO0 XOAa 3HAYUTEIBHO
yno0Hee 3a1aBaTh EPEMELIEHUEM IIYCTON KJIETKH B OHO U3 JAOMYCTUMBIX MOJIOXKEHUH, KaK 3TO
IIOKa3aHo Ha puc. 3.

1 (4 B
7 .
5118 |2
BBEPX BIIEBO BHU3 BIIPaBO
1 1 (4 B 1 {4 B 1 (4 B

BBEpX BHHS BJIEBO BIIPaBO
. 4 B 1 |4 B 114 B 114 B
117 p 517 p 7 |8 P 718 P

Puc.3 — @parmMeHT nNpocTpaHCTBa COCTOSIHUN «UTPbI B MATHAILIKH
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CrnenyeT OTMETHUTbH, YTO IOJIHOE NMPOCTPAHCTBO COCTOSIHMM 3TOW UIPHI paclagacTcs Ha
JIBa HECBSI3aHHBIX MoArpaga 0JIMHAKOBOIO pasMepa, U3 Yero CleayeT, YTO MO0JOBUHA COCTOSHUM
HEIOCTHKUMBI U3 JIF000H 3a1aHHON HaYaJIbHOW BEPIINHBI.

Jlns mupa OJIOKOB, ONMCAaHHOTO B INPEABIAYLIEM pa3fesie, TOKE MOXKET ObITh
chopmupoBaH Tpad MPOCTPAHCTBA COCTOSHHUM, (parMeHT KOTOpOTO TNpHUBEAeH Ha puc. 4.
Bepumnbl rpaga cOOTBETCTBYIOT BO3MOXKHBIM COCTOSHUSIM Mupa OisokoB. /[lyrum rpada
IIOMEUYEHBl ONEPALUIMU, KOTOPbIE MOTYT OBITh BBIIOJIHEHBI B COCTOSIHUM, COOTBETCTBYIOLIEM
poaurenbckoil BepumuHe. [lnaHupoBaHue omnepanuii, KOTOpbleé HEO0O0XOAUMO BBIIOIHUTE JUIs
NOJIy4eHHUsI TPeOyeMOro pacroioKeHus! OJIOKOB, MOKHO MPEACTABUThH KaK MOKMCK MyTH Ha rpade
BO3MOYHBIX COCTOSIHUH OT TEKYILEr0 PACHOJIOXKEHHsI OJIOKOB K LIE€IEBOMY PACIOJI0KEHHUIO.

I

a d
b c e
cramal(a. 63amn(C) cuamo(d,
| | |
a d a C d a d
b c e b e b c e

v

nocmasunio nocmasumbo nomecmums (a)
(‘R | |
a d d d
b C e b C e a b C e

Puc.4 — ®parmenrt rpada npocTpaHcTBa COCTOSTHUN MHpa OJIOKOB

IIpumepom 3anaum, B KOTOPOU LIE€JIb 334a€TCSI CBOMCTBOM ITYTH, SIBJIIETCA «3a/Jada
KOMMMBOSDKEpa», 3aKjIodaronascs B TOM, YTO HEOOXOAMMO HaWTH KpaTdyaluid myTh
COEIMHSIONIUI BCe BEpUIMHBI HEKOTOporo rpada. Bepimnbl 3Toro rpada — MyHKTHI, KOTOpBIE
JIOJDKEH TIOCETUTh KOMMMBOSDKEP, Hampumep, roponaa. IlomeueHHble Oyru — BO3MOXHOCTH
HENOCPEJICTBEHHOTO MEepPEeMELICHUs] MEXy 3TUMU ITYHKTaMH, HampuMep, JJUHA IYyTH MEXAY
ropogaMu B KuioMmerpax. Ha puc. 5 mpuBeneH Takoil rpa¢ uist mecTd ropofoB M (parmeHt
rpada cocTossHUM 3a7auu IPU YCIOBUH, YTO HAYaJIbHBIM MyHKT — A.

JIro60i1 Mapuipyr ynoOHO MpPEICTaBUTh IOCIIEJOBATENLHOCTHIO MYHKTOB Ha3HAYCHMS,
manpumep, (A, B, C, E, F, D) u ero mmnoi. [TomHoe umciao BepmuH Tpada COCTOSHUN
coctasiisieT N!, rne N — uncio myHkTOB HazHaueHus, (6!=720), npu ycIOBUHU, YTO KOMMHUBOSIKED
HE JIOJDKEH BO3BpAlllaThCS B MCXOJHBIM MYHKT, U KaXblil IMYHKT MMEET HENOCPEICTBEHHYIO
CBA3b CO BCEMM JPYIMMHM IyHKTaMH. B 1aHHOM ciydae Lenbl0 SBISAETCS HE HEKOTOPOE
COCTOSTHUE B MPOCTPAHCTBE TOUCKA, @ HAXOXIEHHE Ha rpade COCTOSHUI MyTH MUHUMAIbHON
JUIMHBI, 4TO B MPHUHLHUIIE TpeOyeT mojsHoro mepedopa Bcex cocrosiHuil. OaHako ¢ pocrom N
YUCJIO BEPIIUH Tpada COCTOSHHM pacTeT Tak OBICTPO, YTO MPSMOK Mepedop BCEX BO3MOMKHBIX
BapUaHTOB CTAHOBUTCS HEOCYILIECTBUMBIM.
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3amadya KOMMHUBOSDKEpA UCIOIB3YETCsl Ha MPAKTHUKE, B TOM YHUCIIe 00ECTIeYNBAET PEIICHNE
npoOyieMbl Pa3BOAKH OJIEKTPOHHBIX CXEM, 3aJaudl pPEHTTCeHOBCKOM Kpucrauiorpapuum u
MapipyTu3auuu npu npoussojctse CbUC.

ITonck B mpOCTPAaHCTBE COCTOSIHMM MOKHO BECTU KakK B IPSMOM HAIPABIEHUH, T.€. OT
MCXOJHBIX JIaHHBIX K 1I€JIM, TaK U B 00paTHOM HaripaBiieHUd. [Ipu npsgMoM NoHucKe K UCXOJHOMY
COCTOSIHUIO 3aJja4d IPUMEHSAIOTCS BO3MOXHBIE OIl€palvy, IPUBOJAIINE K JPYTUM COCTOSTHUSM,
IpUYeM MPOLECC MPOAOIDKACTCS 0 MOIXydeHus: Tpedyemoro cocrosnus. [Ipu oOpaTHOM moucke
AHAIN3UPYIOTCS Olepalyy, KOTOPhIE MOTYT IIPUBECTH K 3aJaHHOMY COCTOSIHMIO, B PE3yJIbTaTe
Yero IMoJydaeTcss MHOXKECTBO IPOMEXKYTOUHBIX Ieneit. [Ipomecc moBTopsiercsi, moka He OyneH
IIOJIy4€HO COCTOSIHUE, COOTBETCTBYIOIUE UCXOIHOMY COCTOSHUIO 3a/1a4H.

Hanpumep, HeoOXOAMMO ONpENeNHTh: SBISACTCS JIA YEJIOBEK A MPSMBIM
IIOTOMKOM 4eJOBeKa B, mpu ycioBuM, 4TO IOJIHBIE IeHealornyeckue aepesbs it A u B
u3BecTHbI. [IpsAMoil mouck Ha Takom rpade TpedyeT nmpocMaTpuBaTh BceX MOTOMKOB B, 1o Tex
nop mnoka He Oyner HaiiieH A. Eciau cuMtarh, 4TO B FeHEaJlOrMyeckoM jepeBe cyuiectByer 10
MOKOJICHUH M KaXKJast CEMbsl UMEET B CPEHEM TPEX JAETeH, TO MPH MPSMOM MOUCKE MOoTpedyeTcst
IIPOCMOTPETH 10 310 BepunH. [Ipu oO6paTHOM moucke noTpedyeTcst MPOoCMOTPeTh He Ooee 210
BEPUINH, T.K. KaXIbIA YEIOBEK UMEET TOJBKO MPSAMBIX JIBYX IIPEIKOB.

[Tponecc noucka ot 1eau MOXKeET ObITh OoJiee FIPPEKTUBEH, YeM MPSIMOIl IOUCK B
TEX CIy4asx KOTJa, LeNb MOWCKa SIBHO C(OPMYIMPOBAHA, UMEETCS OOJIBIIOE YHCIO MpPaBHI,
HO3BOJIAIOIINX 3((EKTUBHO OIPaHUYUTh MHOXKECTBO BO3MOXHBIX BETBEH Ha KakJOM Ilare,
UCXOJHbIE JIAHHbIE NPUBEACHBI HE IOJHOCTHIO M MOTYT J00aBJIATHCS B IPOLIECCE PELICHUS
3ajaun. Hampumep, npu 1uarHoctuke 00J€3HH, KaK MPaBWIO, B HAYAJIbHBIH MOMEHT UMEIOTCA
pe3yapTaThl NANEKO HE BCEX BO3MOXKHBIX AHAJIM30B M TeCTOB. PaccmarpuBas BO3MOYKHBIE
JIMarHo3bl B KayecTBE IIeJIel, MOXKHO MPOBOJHUTH MOMCK B OOpaTHOM HalpaBJIEHUH, MOJIydas
HEOoOXOJUMbIE aHaIM3bl B 3aBUCMMOCTH OT BBIOPAHHOM THUIIOTE3bl O JAMArHO3€ MJsl €ro
MOATBEPKIACHUS UIIU OTMEHBI.

JIro0o#t TOMCK B TPOCTPAHCTBE COCTOSTHUM OCHOBAaH Ha aJTOPUTME IOMCKA C
BO3BpPAaTaMM, KOTOPBIA 3aKIIIO4aeTcs B TOM, 4YTO B IIPOLECCE IOHUCKA IOCIEAOBATEIBHO
TEeHEPUPYIOTCS HOBBIE BO3MOXKHBIE COCTOSIHUS U (POPMUPYIOTCS TPU CIIUCKA COCTOSHU:

- CIHMCOK €IIe HEePAaCCMOTPEHHBIX COCTOSIHMM, Ui TOTO YTOOBI MOXKHO OBLIO
BEPHYTHCS K JTI0OOMY U3 HUX;

- CIHCOK NMPOCMOTPEHHBIX COCTOSIHUM, /Ul TOTO YTOOBI UCKIIIOUUTh UX MOBTOPHBII
IIPOCMOTD;

- CIIUCOK Y3JI0B TEKYILIErOo IMPOCMATPUBAEMOrO IIyTH, KOTOPBIM BO3BpallacTCs B
Ka4eCTBE pe3ysIbTaTa IOMCKA IIPU JOCTUKEHUH LENH.

Kaxxnoe HOBOE COCTOSIHHME, CTEHEPUPOBAHHOE B IMPOIECCE TMOUCKA, IPOBEPSIETCS
Ha BXOKJICHHE B 3TU CIIUCKH JUIS TPEAOTBPALLEHNUS 3allUKJINBAHMNS.

ANTOpUTM IOMCKAa C BO3BpaTaMM 3allyCKaeTCs W3 Ha4daJbHOTO COCTOSIHUS U
clelyeT 0 HEKOTOPOMY IyTH JI0 TeX MOp, oKa He OyleT JOCTUTHYTO LIeJIeBOe COCTOSHUE WU
KOHIIeBas BepIlIMHa rpada cocTosiHUN. B mocneqHeM ciyyae allropuT™M BO3BpAIlaeTCsl B KaKylo-
a100 U3 MPOMIEHHBIX BEPIIUH U MPOCMATPUBAET €€ BEPUIMHBI-OpaThs, CIYCKAasCh [0 OAHOU U3
BETBEH.

CymiecTByeT JABE BO3MOXKHBIE CTPAaTErMu OIPENENICHHUS NOpsAJKa MPOCMOTpa
BEPILIMH-IOTOMKOB: MTOUCK B TIYOMHY U TMOUCK B LIUPUHY, a TAK)K€ OCHOBAHHBIM Ha COUETAaHUH
ATUX CTPaTEruii METO/I UTEPALIMOHHOTO 3arTyOJIeHNUS.

IIpu noucke B TIOyOMHY HE0O0XOAMMO C(HOPMHUPOBATH BCEX IMOTOMKOB TEKYILETro
COCTOSIHMSI M 3aT€M paccMaTpuBaTh OJHOTO W3 HUX Kak cieaymomee cocrosHue. Ecin
NanbHEHIINe MOTOMKM HE HaWJEHbI, TO pacCMaTPHUBAIOTCS BepIIMHBI-OpaThsi. Hampuwmep, Ha
rpade COCTOSIHWM, NMPHUBEJEHHOM Ha pPUC.6, MOCIEA0BATEIbHOCTh IMPOCMOTpPA BEPIIMH, HpPHU
YCIIOBHH, YTO LIeJb — cocTosiHre U 1 odepeTHOCTh MPOCMOTpa BEPLIMH-OPAaThEB COOTBETCTBYET
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NMOpSAKY WX TreHepanuu, T.6. mo andasuty, Oymer cuenyromas: A,BEKSLT,
F.M,C,G,N,Y,J,P,U.

Kak BuAHO W3 anroputMma, MOUCK B MIIYOMHY HE TapaHTHPYET HAXOXKICHHE
KpaT4yalIiero myTH OT HA4YaJbHOTO COCTOSIHMS K Ienu. Ero ciemyer HCmojb30BaTh, €CIU
W3BECTHO, YTO MYTh K IeJIX Oy/AeT NTUHHBIM, T.K. [IOUCK B TNIyOMHY HE OyIeT TpaTUTh BpeMs Ha
MPOCMOTP OOJBIIIOT0 KOJMYECTBA ONM3KMX K HAYaJIbHOMY COCTOSHUN. OJHAKO OH MOMXKET
3aTepsAThCs B TIyOMHAX rpada, mporyckas 0ojiee KOPOTKUE MyTH K LETW WM 3acTPSATh HA HE
BeIyleM K enu JuHHOM nyTd. [lonck B riyOuny addextuBeH mis rpadoB ¢ BBICOKOH
CTCTICHBIO CBS3HOCTH, T.K. OH HE TpeOyeT 3allOMHUHAHUS BCEX Y3JIOB KaXKIOr0o ypoBHS. B aTom
ClIy4yae CTEIeHb HCIOJIb30BaHUSI IMPOCTPAHCTBA COCTOSHHM SIBIISACTCA JIMHEHHOW (QyHKIIHUCH
JUTHHBI TTYTH.

[Touck B mmpuHy GOpMHUPYET BCEX TOTOMKOB ISl BCEX UMEIOIIUXCS HA TEKYIIIEM YPOBHE
BEpIIMH W TPOCMATPUBAET HMX. ECIW [enb HE JOCTUTHYTA, TO (POPMHUPYETCS CIETYHOIIUN
ypoBeHb BepiinH. Hanpumep, ais rpada Ha puc.6 mocieqoBareabHOCTh TPOCMOTpa BEPIIUH MpU
nowcke B mupuny Oyzaer cienyromas: A,B,C,D,E,F,G,H,1.J,K, L,M,N,0,P,Q,R,S,T,U.

W3 anropuTMa BUAHO, 4YTO TMOMCK B IIHPUHY TapaHTUPYET HAXOXKIACHUE
KpaT4alliero myTH OT HAaYaJIbHOTO COCTOSIHUS K IeJid. Ero ciemyer ucnoiab30BaTh MPU HA3KOM
Kod(puImeHTe BETBJICHHS, T.K. €CIIM COCTOSHHS UMEIOT BBICOKOE CPEHE YHCJIO MOTOMKOB, TO
IKCITOHCHIIMATBHBIA XapaKTep 3aBUCUMOCTH YHCIIa Y3JI0B Tpada OT Yucia ypoBHEH MPUBOJIUT K
HEJOMYCTUMOMY YBEIMUYEHUIO MTPOCTPAHCTBA COCTOSHUM.

MeTon WTEpalMOHHOTO 3ariyOJeHHS 3aKJIIOYaeTcs B IOCIIEI0BATEIEHOM
YBEJIMYEHUU TIyOMHBI TIOMCKA Ha €AMHUIY Ha KaKIoW uTepauuu. Ha mepBom miare riyOuHa
nmoucka — | ypOBEHb, T.C. MPOCMATPHBAIOTCS BCE BO3MOXKHBIC COCTOSIHHS, SIBJISTFOIIACCS
HEIMOCPEICTBEHHBIMM ITOTOMKAaMH HA4YaJbHOTO COCTOSHUA. Eciu 1menp He HaiijneHa, To
BBITIOJTHSCTCSI CIICAYIONINH IIar ¢ peIeIbHON TITyOnHOM moucka — 2 u 1.1. Ha kaxxaoi urepanuu
QITOPUTM BBINOJNHSET MOUCK B TIIYOMHY C y4€TOM TEKYILEro MpeNelbHOro 4YHcia YpPOBHEH.
Hampumep, mns rpada Ha puc.6 MOCIEIOBATEILHOCTh MPOCMOTPA BEPIIMH TPH IOWCKE C
UTEpalMOHHBIM 3ariay0sieHueM Oyner cienyomas: A,B,C,D,E,
K,L,F,M,C,G,N,H,0,P,1,Q,J,R,S,T,U. Kak BuIHO, MMOCIEIOBATEILHOCTh MPOCMOTPA BEPIIHH
OTIIMYAETCS OT MOCJIEI0BATENILHOCTH MX MPOCMOTpa MpPH MOUCKE B IIUPHUHY, XOTS U B TOM U B
JPYTOM TIOJIXOJIE IIEITh JOCTUTASTCS TIOCIIe MPOCMOTPA BCEX Y3IIOB.

[Touck ¢ UTEpallMOHHBIM 3ariyOJIEHUEM TrapaHTUPYeT HaXOXKJEHUE KpaTyailiiero
MyTA OT HAYAIBHOTO COCTOSIHHS K IEJIH, T.K. B MPOIECCE TMOUCKA Y3JIbI MPOCMATPHBAIOTCS TIO
YPOBHSIM.

Bce ommcanHble METOABI IMOWCKA IMPEJACTABISAIOT COOOH HWTEpalMOHHBIC, T.C.
MOIIATOBBIE MPOLIECCHI, MPUYEM Ha KaKIOM IIare HeoOXOAWMO MPOBEPSATh MPUHAAIEKHOCTH
HOBOTO COCTOSIHMSI OJJHOMY W3 CIHCKOB JUIS HWCKJIIOUCHHWs 3arnukimBanus. Hamboree
3¢ (HEeKTUBHBIM M KOMIAKTHBIM aJITOPUTMOM, PEUIAIONINM ATy 3a7ady, SBISETCS PEKYpCHUBHBIN
AITOPUTM.

2.7 JIabopaTopuas padora Nel5, 16, 17, 18 (8 uacos).

Tema: «Helipocetn Xemmunra u Xondunga»

2.7.1 LHean padoThl: U3ydeHue Iporecca pa3paboTKH TeHETHIECKOTo arOpUTMa
2.7.2 3anauu padoThI:

1. Pa3paboTKa reHeTHYECKOT0 aIropuT™Ma HACTPOMKH CKYCCTBEHHON HEHPOHHOM ceTH\
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2. Aranus COBPEMCEHHBIX METOA0OB HCKYCCTBEHHOI'O MHTCIIJICKTA, BKIIFOUYAIOMIUX
TCHCTUYCCKHUC AJITOPUTMBI U UCKYCCTBCHHBIC HCprOHHBIC CCTH.

2.7.3 IlepeyeHb NpUOOPOB, MAaTEPUAIOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
1. II9BM

2.7.4 Onucanue (xo1) padoThI:

ITocTtanoBka 3aJa4d OINTHMHU3allMHM BKIHOYACT B ce0s1 MHOXKECTBO A0IIYCTHUMBIX peI_HCHI/Iﬁ

X ={x,xy...%,}
U YUCIOBYIO (YHKIIMIO, ONPEICICHHYI0O Ha 3TOM MHOXECTBE, KOTOpas

Ha3bIBaeTCs 1eJIeBOM (DYHKITHEH.

Henb3s 0TOXAECTBIATE KPUTEPUH (KPUTEPHH) ONITUMATIBLHOCTH U IENIEBYIO (DYHKIIHIO.

[leneBast GyHKIUS — 3TO aHAJTUTHUECKAs 3aBUCUMOCTb MEXIY KpUTEpUEM (KPUTEPUSIMHU)
ONTHUMAJFHOCTH W TOJJICKAINIUMH ONTUMHU3AIMHA IMapaMeTpaMu C yKa3aHWEM HaIpaBIICHUS
JKCTpEMyMa.

OTnuune MOHATUH «KPUTEPUI» U «IielieBast (QYHKIUS COCTOUT B CIICTYIOIICM:

1. IleneBas pyHKIMA MOXKET BKIIFOUaTh B ce0s1 O0Jee OJHOTO KPUTEPHSL.

2. Jlns nieneBoi (yHKITUHM BCETJa U 00SI3aTEIIbHO YKa3bIBACTCS BU SKCTpEMyMa:

PasznuyaroT 1Ba BUJa 3a7a4 ONTUMU3AIMH:

1. 3apgauy MUHUMU3AIUH.

2. 3ama4y MaKCUMU3AIIUU.

UroObl pemuTh 3a1a4y MHHMMU3AIUN (QYHKIMA  HAa MHOXKECTBE, HEOOXOJMMO HAWTH
TaKOM BEKTOp (a TakKe COOTBETCTBYIOIIEE 3HaUCHUE LesIeBOM (DyHKIMM), UTOOBI HEPABEHCTBO:
BBIMOJHSIOCH JUIsl BceX. Ilpu ATOM Has3pIBalOT ONTUMAJIBHBIM pELICHHEM (TOYHEE 3]1eCh —
MUHHMAJIbHBIM pEIIEHHEM), a - ONTUMYMOM (MUHUMYMOM).

Uto0bl pemmTh 3a7adyy MaKCUMHU3ALMHU (YHKIMM HAa MHOXECTBE, HEOOXOJMMO HaWTH
TaKOM BEKTOp (a TakKe COOTBETCTBYIOIIEE 3HaUCHUE IeNIeBOM (DyHKIMM), 4TOOBI HEPABEHCTBO:
BBITNOJHSIOCH AJis BeeX. [Ipu 3TOM Ha3bpIBalOT ONTHUMAJIbHBIM (MaKCUMAJIbHBIM) pEIIeHUEM, a —
ONTUMYMOM (MaKCUMYMOM).

B o0mem Buae HaxoauTCd HMMEHHO BEKTOp, T.K., HalpuMmep, IpH pELICHUU
JByXIapaMeTpUuecKkod  3adgayd, OH OyzaeT BkmouyaTb B ce0f JBa  Mapamerpa,
TpexImapamMeTpu4ecKoi — TpH mapameTpa  T.[.

Paccmorpum [lnodanToBo (TONBKO IeNble pemienus) ypaBHenue: a+2b+3c¢c+4d=30, rae a,
b, ¢ u d - HekoTopble TONOXUTENbHBIE Ienble. [Ipumenenne ['A 3a o4eHb KOPOTKOE BpeMs
HaxoJIUT UCKOMOE perienue (a, b, ¢, d).

Koneuno, Bel Mokere cnpocuTh: mouemMy OBl HE HCIOIB30BaTh METOJA TpyOOH CHIIBI:
MPOCTO HE TIOJICTABUTH BCE BO3MOXKHBIE 3HAYCHUS a, b, ¢, d (oueBnaHo, 1 <=a,b,c,d <=30) ?

Apxurekrypa ['A-cucteM TmO3BOJsIET HAWTH pemieHue ObicTpee 3a cyer Oomee
'ocMBIcTIeHHOTO' TIepedopa. Mbl He TiepebupaeM Bce MOAPAJ, HO MPUOIMKAeMCS OT CIydailHO
BBIOPAHHBIX PEIICHHUH K TyUIIHM.

Jns magama BeiOepeM 5 cimydaiiHpix pemennit: 1 =< a,b,c,d =< 30. BooOiie roBopsi, MbI
MOKE€M HCTOJIb30BaTh MEHbIIIEE OrpaHudeHue s b,c,d, HO g ympoiieHus mycth Oyaetr 30
(Tabmuma 6).

Ta6muma 6 — [lepBoe MOKOIEHHE XPOMOCOM

Xpomocoma (a,b,c,d)
1 (1,28,15,3)
2 (14,9,2,4)
3 (13,5,7,3)
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4 (23,8,16,19)

5 (9,13,5,2)

Uto0b! BeIYUCIUTH KO3 PuuneHTs! BehKHBaeMocTH (fitness), MOJCTaBUM KajKJ0€ pelIeHne
B BeIpakeHue a+2b+3c+4d. Paccrosame ot momydeHHoro 3HaueHus 10 30 u OyJeT HY>KHBIM
3HaueHueM (Tabnumna 7).

Tabmuna 7 - KoappummeHTsl BBDKUBAEMOCTH TIEPBOTO TOKOJEHHUS XpoMocoM (Habopa

perieHuin)
Xpomocoma KoaddunmenT BenkrBaeMocTi
1 |114-30|=84
2 |54-30|=24
3 |56-30|=26
4 |163-30|=133
3) |58-30|=28

Tak xak MeHbliue 3HadeHus: Omuxe k 30, To oHu Oosee xenarenbHbl. B Hamem ciaydae
OonpIIMe 4YHCIEHHBbIE 3HAa4eHHs] KOA((UIIMEHTOB BBIKMBAEMOCTH MOIXOIST, YBBI, MEHBIIE.
Uto0bI co31aTh CUCTEMY, TI€ XPOMOCOMBI ¢ 00JIee MOAXOIIIINMYI 3HaYSHUIMU UMEIOT OOJIbIINeE
[IAHCHI OKA3aThCsl POAUTEISIMH, MbI TOJKHBI BBIUUCIUTH, C KAKOW BEPOATHOCTHIO (B %) MOKET
ObITh BbIOpaHa Kaxjaas. OQHO pelleHue 3aKII0YaeTcsl B TOM, YTOOBI B35iIThb CYMMY OOpaTHBIX
3HaYCHUH KOX(POUIIMEHTOB, M HUCXOJsS M3 STOTO BBIYUCIIATH MpoIeHTHl (Tabnuma 8). Bcee
peieHus 011U crenepupoBansl I'eneparopom Criyuaitneix Yucen — I'CY.

Tabnuna 8 - BepossTHOCTh 0Ka3aTbCsl POAUTENIEM

XpoMocoMa TTogxoguMocCTh

(1/84)/0.135266 = 8.80%

(1/24)/0.135266 = 30.8%

(1/26)/0.135266 = 28.4%

(1/133)/0.135266 = 5.56%

[GIEY VIS

(1/28)/0.135266 = 26.4%

Jns BeiOopa 5-u map poauteneil (kaxnaast U3 KOTOpPBIX OyneT UMeTh | MOTOMKa, BCETo - 5
HOBBIX pELIEHUI), npeacrtaBuM, 4to y Hac ectb 10000-cToHHsAsA urpanbHas KocTb, Ha 880
CTOpoHax oTMeueHa xpomocoma 1, Ha 3080 - xpomocoma 2, Ha 2640 cTopoHax - XpoMocoMma 3,
Ha 556 - xpomocoma 4 u Ha 2640 cropoHax oTMedeHa Xpomocoma 5. UToObl BEIOpaTh MEPBYIO
napy, KuJaeM KOCTh JiBa pa3a U BbIOMpaeM BBINABIINE XPOMOCOMBI. TakuM ke 00pa3omM BbIOHpast
OCTaJIbHBIX, MT0JIy4aeM pe3yabpTar B Tabnuie 9.

Tabnuna 9 - Cumynsmus BeIOOpa poauTeneit

XpoMocoMa OTia XpoMocoMa MaTepu
3 1
5 2
3 5
2 S)
5 3
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Kaxxaplii MOTOMOK coiepKUT MH(OPMAIIMIO O TeHAaX U OTIa M OT Marepu. BooOiie roBops,
9TO MOXHO OOECIEYUTh paA3IMYHBIMU CIIOCOOaMH, OJIHAKO B HAIlEeM CJIy4ae MOXKHO
UCIONIb30BaTh T.H. "Kpoccoep" (cross-over). IlycTb MaTh COIEPKHUT CleAyOIUA HaOop
pemenuit: al,bl,cl,dl, a oter; - a2,b2,c2,d2, Torga Bo3MOKHO 6 pa3IUYHBIX KPOCCOBEPOB (| =
pa3nenurenbHas TuHUs) (Tabmuna 10):

Tabmuna 10 - KpoccoBepsl MEXTy pOIATEISIMH

XpoMocoMa-oTell

XpoMocoMa-MaTh

XpOMOCOMa'HOTOMOK

al|bl,cl,dl a2 | b2,c2,d2 al,b2,c2,d2 ora2,bl,cl,dl
al,bl|cl,dl a2,b2 | c2,d2 al,bl,c2,d2 or a2,b2,c1,d1
albl.cl|dl a2,b2,c2 | d2 al,bl,cl,d2 or a2,b2,c2,d1

Ectb mocrarouno MHOro myTtei nepenaud MH(GOpMAIMK MOTOMKY, U KPOCCOBEP - TOJIBKO
OJIMH U3 HUX. PacnonioxkeHue pa3faenuTesiss MOKET ObITh aOCOJIFOTHO MPOU3BOJIBHBIM, KaK U TO,
OTell WK MaTh OYAYT ClieBa OT YEPTHI.

A Temepp monpoOyeM MpojesiaTh 3TO C HAIIMMU IMOTOMKAMH M BBIBEIEM PE3YJIbTaThl B

Tabnuiy 11.

Tabmuna 11 - CuMmynsanus KpoccoBEpOB XPOMOCOM POAUTENEH

XpomMocoMa-oTel

XpomocoMa-MaTh

XpOMOCOMa'HOTOMOK

(13]5,7,3) (1]28,15,3) (13,28,15,3)
(9,135,2) (14,9 2,4) (9,13,2,4)
(13,57 |3) (9,135 | 2) (135,7,2)
(1419,2,4) (9[135,2) (14,13,5,2)
(1357, 3) (9,135, 2) (13,55,2)

Tenepp MBI MOXEM BBIUHCIUTH KO3(pUIMEHTH BbDkMBaeMocTu (fitness) MOTOMKOB

(tabmuna 12).

Tabmuna 12 - KoagunueHTs! BEIKHBaEMOCTH TOTOMKOB (fitness)

XpoMOCOMa-ITIOTOMOK

Koaddunuent BenkrBaeMocT

(13,28,15,3) 1126-30|=96
(9,13,2,4) 57-30[=27
(13,5,7,2) 57-30|=22
(14,13 5,2) 163-30/=33
(13,5,5,2) 146-30/=16

Cpennsisi mpucrniocoOneHHocTh (fitness) mMOTOMKOB okasanach 38.8, B TO BpeMsl Kak y

ponuteneir 3ToT kodpduineHT papHsuics 59.4. Crnenyroiiee MOKOJEHWE MOXKET MYTHPOBATh.
Hampumep, Mbl MOXeM 3aMEHUTH OJHO U3 3HAYCHHH KaKOW-HUOYIh XPOMOCOMBI Ha CIy4aitHOe
nenoe ot 1 mo 30. IIpogomkas, Takum 00pa3oM, OJHA XPOMOCOMA, B KOHIIE KOHIIOB, TOCTUTHET
ko3 dunrenTa BepkruBaeMocTH 0, TO ecTh cTaHeT penieHneM. CUCTeMBI ¢ 00JbIIei monmysuuei
(mampumep, 50 BMecTO 5-1) cXoaaTcs K xkemaemMoMy ypoBHIO (0) 6osiee OBICTPO U CTAOMIIBHO.

Pa6ora I'A npezncrasisier co00il uTep-blii mporecc, KOTOPBIA MPOAOIKAEeTCs 0 TeX IO,
MOKa TMOKOJIEHUS! HE MEePeCTaHyT CYIIECTBEHHO OTIMYAThbCA NPYr OT Jpyra, WM HE MPOUaeT
3a/laHHOE KOJI-BO IIOKOJIEHMH WM 3aJaHHOE BpeMs. {1 KaKI0ro MOKOJIEHMs pealn3yoTcs
0oTOOp, KpoccoBep (CKpeImmuBaHue) U MyTtanus. Pac-m 3ToT anroputm.

64



Hlar 1: renepupyeTcst HadanbHasl MOMYJSIK, cocTosmas u3 N ocobeil co ciyyailHbIMU
HaOopaMu NPU3HAKOB.

Hlar 2 (6opbba 3a CyIIECTBOBAHWE): BBIUUCISICTCS AOCONOMHASL NPUCNOCOOIEHHOCTb
KaXI0i ocoOu momyssinuu K ycnoBusim cpezbl f(i) u cymmapHas nmpucrnoco0ieHHOCT oco0ei
HOMYJSIUKN, XapaKTepHU3ylollas MPHUCIOCOOJIEHHOCTh BCEH  MOMyNMSAIUH. 3aTeM  IpHu
NPONOPYUUOHATILHOM OmOOope i1 KaXKA0H 0cOOM BBIUUCISACTCS €€ OMHOCUMENbHBIN 6KIA0 8
cymmapHyro  npucnocobnennocms  nonyaayuu Ps(i), T.e. OTHOCHUTENbHBIC €€ aOCOJIIOTHBIC
npucnocobiaennoctu f(i) k cymmapHoii mprcmocod1eHHOCTH Beex ocobeit momyssmuu (1):

. f (i)

P)=x——
: 1)

2. f)

i=1

B Beipaxenun (1) cpa3zy oOpamiaer Ha ce0si BHUMaHHE BO3MOXXHOCTb CpPaBHEHMS

a0COJIFOTHOM TTpHcHOocoOIeHHOCTH -1 ocobu f(I) HE ¢ cyMMapHOW NPUCIIOCOOJICHHOCTHIO BCEX
oco0eil monyJsIuy, a co cpeHel abCoMOTHON MPUCTIOCOOICHHOCTHIO 0CO0 U MOMYJISIIHH (2):

- %i i) @)
Toraa nonyuum (3): -
. () f(i)
P(i)=—*= <
f ;Z f (i) )

Ecnu B3sTh Jorapum 1Mo OCHOBaHMIO 2 OT BhIpakeHHs (3), TO MOJYYUM KOJIUUECH B0
uHpopmayuu, codeprcawieecss 6 NPUZHAKAX OCOOU O MOM, YMO OHA GbIMCUGEM U OAcH
nomomcmeo (4).

. f(i)
(i) = Log, —= (4)
@opMaIBHO  HPUCHOCODIEHHOCb  0CO0U  npedcmasisiem COO0U  KOAU4ecmeo
ungopmauuu, cooeprycawieeci 6 ee penomune o0 NPOOONNCEHUU ee 2eHOMUNA 6

noci eoylom UX NOKOJ1IeHUAX.
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