8. YuuTtenb

DTOT KOMIIOHEHT He SIBIISICTCS CTONb YHUBEPCATBHBIM KaK 3aJauHMK, OIICHKA WIIH HeHPOHHAsS CETh, IO-
CKOJIbKY CYILIECTBYET PsiZl aJITOPUTMOB OOY4EHHUS )KECTKO MPUBSI3aHHBIX K apXUTEKType HelpoHHoit cetu. [Ipu-
MepaMy TaKUX aIrOPUTMOB MOTYT CIIY’KHTbh 00ydeHHe (GOpMHpOBaHUE CHHANTHYECKON KapThl) ceTH Xomdu-
aa, 06quHI/IC cetn KoxoHeHa n P APpYTUX aHAJIOTHYIHBIX ceTeit. OI[HaKO B riaBe «Onucanne HCﬁpOHHBIX ce-
Teit» npuBoAUTCS crocol GpopMUpOBaHUS ceTei, mo3Bosomuii 00yyars ceti Xondunna u Koxonena meronom
00paTHOTO pacrpocTpaHeHns omuOKH. ONUCHBaeMbIil B 3TOH I'JaBe CTAHIAPT KOMIIOHEHTA YYHTEIb OPHEHTH-
POBaH B IEpPBYIO OUepeab Ha 00yUeHNE TBOMCTBEHHBIX CETeH (ceTelt 0OpaTHOTO PacTIPOCTPAHEHNUS OLIMOKH).

8.1 Umo moxHo o6yyamb Memodom deolicmeeHHocmu

Kak mpaBnio, MeTOx JBOHCTBEHHOCTH (0OPAaTHOrO PacIpOCTPAHEHHs ONIMOKHU) HCIONB3YIOT JUIS MOJ-
CTPOHKH MapaMeTpoB HeHpOHHOMH cetH. OJHAKO, Kak ObUIO MOKa3aHO B TiaBe «ONHCaHUE HEHPOHHBIX CETEeH»,
CeTh MOXKET BBIUMCIIATH HE TOJIBKO IPAJHCHT QYHKIHH OLECHKH 110 00y4aeMbIM [IapaMeTpaM CeTH, HO U II0 BXOJ-
HBIM CHTHaJaM ceTH. Mcronb3ys rpaueHT QyHKIMH OICHKH 110 BXOJHBIM CHTHAJIAM CETH MOXKHO PeIIaTh 3a/1a-
4y, 0OPATHYO [0 OTHOLICHHUIO K 00YYCHHIO HEHPOHHOM CeTH.

PaccmoTpuM crnenyromwii npumep. ITycTb ecTh ceThb, 00ydeHHas PEACKA3bIBATh [0 TEKYIIEMY COCTOS-
HHIO GOJIBHOTO M HaOOpy MPUMEHSAEMBIX JIEKapCTB COCTOSHUE GOJIBHOTO Yepe3 HEKOTOPBIH MPOMEKYTOK BpeMe-
Hu. [loctynun HoBBIM GonbHOU. Ero mapamerps! BBeNM CeTH M OHA Bblgaja NMporHos. M3 mporHosa ciemyer
YXyJIIICHAE HEKOTOPBIX IApaMETPOB COCTOSHHS 60IBHOTO. Bo3bMeM BEIAHHBIN CETHIO IPOTHO3, 3aMCHHUM 3HA-
YEHUsI MapaMeTpPoB, MO KOTOPBIM HAONIOMAeTCs yXy/UICHHE, Ha jKelaeMble 3HaueHMs. IlomydeHHbIH BEKTOp
OTBETOB OOBSBUM IPABUIILHBIM OTBETOM. VIMesi IpaBHIIbHBIIl OTBET U OTBET, BBIIAHHBIHA CEThIO, BHIYHCINM Ipa-
JIMCHT (YHKINH OIICHKHU II0 BXOIHBIM CHTHAJaM CETH. B COOTBETCTBUM CO 3HAYCHHAMH 3JIEMEHTOB I'paJUCHTA
M3MEHUM 3HA4YCHHS BXOAHBIX CHUIHAJIOB CETH TaK, YTOOBI OLICHKA YMEHBIIMIACK. [Ipoenas Ty mpouenypy He-
CKOJIBKO a3, IOJNYYMM BEKTOpP BXOIHBIX CHIHAJIOB, OPOXKIAIONUINX MPABUIBHEI OTBeT. Jlanee Bpad TOKEH
OMpeJIENNTh, KaKUM CIOocoO00M (KaKMMH JIeKapCTBAMHU HIIH TIPOIIETypaMH) MEepEeBECTH OONBHOrO B Tpebyemoe
(mosry4eHHOe B X0/J¢ 00y4eHHs] BXOJHBIX CUTHAJIOB) COCTOsSIHME. B GOJIBIIMHCTBE CilyyaeB 4acTh BXOJIHBIX CHI-
HAJIOB HE TOUICKHT U3MCHEHHIO (HAIIpHMep IOJI HIIM BO3PAcT OOJIBHOTO0). B 3TOM cilydyae 9TH BXOIHBIC CUIHAIIBI
JIOJDKHBI OBITH MOMEYEHBI Kak He 00ydaeMble (CM. HUCHOJIb30BAHHE MACKH 00y4aeMOCTH BXOAHBIX CHTHAJNOB B
riaBe «Onucanue HeHPOHHBIX CETeW).

TaxnuM 06pa3oM, CIOCOOHOCTE CeTei BEIYHCIIATH IPaMCHT (YHKINH OIICHKH 10 BXOIHBIM ITapaMeTpaM
CeTH TO3BOJSIET PEIIATh BIIOJIHE OCMBICICHHYIO OOpAaTHYIO 3a[ady: Tak M0J00paTh BXOAHBIC CHIHAIBI CCTH,
4TOGbI BBIXOHBIC CUTHAJIBI YIOBICTBOPSIIM 33 JaHHBIM TPEOOBAHHSM.

Kpome Toro, HCronb30BaHNe HEHPOHHBIX CETEH MO3BOJISET CTABUTH HOBBIC BOIPOCHI MEPE HCCIIEI0Ba-
TeneM. B npakruke rpynnsl «HedipoKomm» Obu1 cnemyronmii cny4ail. beuia mocrasneHa 3aiada oOy4uTh ceTh
CTaBHTh JJUAarHO3 BTOPUYHOTO UMMYHOAC(HHIINTA [0 TaHHBIM aHAIN30B KPOBH M KJIETOYHOTro Metabonu3ma. Best
oOyuatomas BbIOOpKa OblTa pa3buta Ha JABa Kiacca: GoibHBIC U 370poBbie. [Ipn aHamu3e 6a3bl JaHHBIX CTaH-
JIAPTHBIMU CTATHCTUYECCKHUMU METOJAMH 3HAYUMBIX OTJIHYUN OOHApYKUTh He yaanock. CeTh OKa3anach He CIO-
cobHa 00yunThCs. [Jlanee y mccienoBarelns ObUIO JBa IMyTH: JUOO yBEIMUYUTh YHCIO HEHPOHOB B CeTH, TMO0
OIIPEeIeNUTh, YTO MemraeT obydenuto. VccnenoBarenu BoOpann BTopoil myTs. [Ipu 00ydeHun cetu Oblia IpH-
MEHEHa CJIe/IyIomas IPoLeaypa: Kak TOIBKO 00yYeHHEe CETH OCTAHABIIMBAIOCH U3-32 HEBO3MOXXHOCTH JalbHEii-
IETO YMEHBIICHHS OLECHKH, TIPUMEP, MMCIOIINH HAaUXYAIIYIO OLCHKY, HCKITIOUaJIC] U3 00yJaroIIero MHOKECTBA.
ITocne Toro, kak cetb 00y4MsIach PEIICHHUIO 3a[a4d HA YCCYCHHOM OOydYarolieM MHOXECTBE, ObLI IpOBeIeH
aHAJIN3 UCKIIOYCHHBIX IIPUMEPOB. BBIsCHHIIOCH, YTO HCKIIFOYEHO OKOJIO IOJOBHHBI 60JIBHBIX. TOra MHOXECTBO
GoNBHBIX OBITO Pa30HTO Ha JBa Kiacca — OonbHBIC] (OcTaBIIMECs B 00ydYaloleM MHOXECTBE) U OonbHbIE2 (HC-
KioueHnsle). IIpu TakoM pa3OueHnn oOyuarowieil BHIOOPKM CTaHIAPTHbIE METOJbI CTATUCTHKH IOKa3allk 3Ha-
YUMBbIe Pa3InYns B MapameTpax KiaaccoB. OOydeHHe ceTH KIacCH(HUKaIMy Ha TPU Kiiacca OBICTPO 3aBEPIINIOCH
MOJHBIM ycrexoM. IIpu comepkaTebHOM aHaIn3e IPUMEPOB, COCTABISIONINX KIAcChl OombHbIe] U GOIbHBIE2,
ObLIO YCTAHOBJICHO, YTO K Kiiaccy GosHblel OTHOCSATCs GOJbHBIC Ha 3aBeplIaloNieii cTajuu 3a0oieBaHus, a K
Kiaccy GoibHbIC2 — Ha HavyanbHOI. PaHee Takoe pa3OueHne GONBHBIX HE IPOBOIMIOCE. TakuM o6pa3oM, 00yde-
HHE HEHPOHHON CeTH PEILICHHIO IPHKIAIHON 3afa4 IIOCTABUIO IIEPe]] HCCICA0BATEIEM COePKATEIbHBIH BO-
IPOC, TIO3BOJIMBIINH OTYy4HTh HOBOE 3HAHUE O IPEIMETHOI 00JIaCTH.

[ToaBoas UTOTM HTOTO pasjena, MOKHO CKa3aTh, YTO, HCTIONB3YS METOJ JBOHCTBEHHOCTH B OOYyYCHHH
HEHPOHHBIX CETeH MOXKHO:

1. OO6yuarh ceTh PELICHUIO 3a1aUH.
2. IloxOupath BXOAHBIC JaHHEIC TaK, YTOOBI Ha BHIXOIC HCHPOHHOI ceTr OBUI 3a1aHHBIN OTBET.
3. CraBuTb BOIPOCHI O COOTBETCTBUU BXOJHBIX JAHHBIX 33J1a4HMKA IOCTAHOBKE HEHPOCETEBOIT 3a1a4u.
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8.2 OnucaHue anzopummoe oby4eHus

Bce anropu™sl 00yueHus ceTeif MeTo oM 00paTHOrO PaclpOCTPaHEHUs OMMOKH ONHMPAIOTCS Ha CIIO-
COOHOCTH CETH BBIYHMCIIATH IPAJMEHT QYHKIHMH ommOKM mo oOydarommm mapamerpaM. Jaxe mpasuino Xe606a
HUCIIOJIb3YET BEKTOP IICEBAOTrpPagUECHTA, BBIYUCISIEMBIN CETBHIO IIpA MCIIOJIb30BAHUU 3€PKAJIBHOIO MOPOroBOro
snemenTa (cM. paszien «IToporoBelii snemMeHT» rinabl «Onucanue HEHPOHHBIX ceTeit»). Takum oOpaszoM, akT
00y4YeHHMS COCTOUT U3 BBIYUCIICHUS TPaJUEHTa U COOCTBEHHO 00y4eH s CeTH (MOIU(pHKALIMI TaPAMETPOB CETH).
OjHaKo, CyILIECTBYeT MHOXXECTBO HE IDAJMEHTHBIX METOJOB OOYYCHUs, TAKUX, KAK METOJ MOKOOPIHMHATHOIO
CITycKa, METOJI CITydYaifHOro MomcKa M Iiejoe cemeiicTBo MetojoB MonTe-Kapio. Bee 3Tn MeTomsl MOTyT Mc-
M0JIb30BaThCS IIPH 00yYEHHH HEHPOHHBIX CETel, XOTs, KaK IpaBUilo, OHU MeHee d((EKTUBHBI, YeM IPaJUCHT-
Hble MeTo/1bl. HexoTopbie BapuaHThl METOI0B 00yUeHHs OIIMCAHBI Jlaliee B 3TOH IJiaBe.

HOCKOJ’ILKY OGy‘—ICHl/lC HBOﬁCTBCHHBIX cerel ¢ TOYKH 3pCHHUA UCIIOJIB3YEMOIr0 MaTEMAaTHUYECKOTO arma-
paTa SKBUBAJICHTHO 3a/1a4e MHOFOMepHOﬁ ONTUMHU3ALUU, TO B ,ElaHHOﬁ TJIaBE paCCMOTPEHBI TOJIBKO HECKOJIbKO
MeTo/I0B 00yueHHs, Hanbosiee MCTIONB3yeMBIX TIpH 00yueHnH ceTeil. Bosiee moaHOe mpeJcTaBIeHHe O METoAax
ONTUMU3ANNH, NOITYCKAIIIUX HCIIOJIB30BAHUE B O6y'{EHI/lI/I HeﬁpOHHBIX CCTCﬁ, MOXHO TIOJIyYWUTh W3 KHHUT II0
MeToJ[aM onTuMu3aiuu (cM. Hanpumep [48, 103, 142]).

8.2.1 Kparkuii 0030p MaKpoOKOMaH/ yYHTeJIst

TIpn onucaHWM METO/I0B MCIIONB3yeTcss HAOOP MaKpOCOB, MPHUBEICHHKII B Tab. 2. B Tabn. 2 maHo mo-
SICHEHHE BBIIIOJIHAEMbIX MaKpocaMu JeiicTBuil. Bce MakpokoMaHIbl MOTYT ONEpHUPOBATh C JAHHBIMH KaK HpO-
CTPaHCTBA IIAPAMETPOB, TAK M IPOCTPAHCTBA BXOAHBIX CHTHAIIOB CETH. B IIepBOii 4acTH IyiaBbl MOJIAraeTcs, 4To
00BEKT O6quHI/Iﬂ YCTaHOBJICH 3apaHee. B MakKpocax HCHOJIB3YIOTCSA MOHATHSA W ApTYMEHTHI, NIPUBEICHHBIC B
Tabxn. 1. Crucok MakpokoMaH npuBeneH B Ta0i. 2. [Ipu onucanuu MeTo 0B 00y4YeHHs BCE apryMEHThl HMEIOT

Ta6numa 1
TToHsiTHS M apryMEHThl MAKPOKOMAH/ yuuTes (IpejBapUTeIbHbIH CIMCOK)
HazpanueCwmblci
TouxaTouka B IIPOCTPAHCTBE MAPaMETPOB MJIM BXOJHBIX CHTHAIOB. AHAJIOTUYHA BEKTOPY.
BexropBekTop B IIPOCTPAHCTBE NMAPAMETPOB MIIM BXOJHBIX CHTHAIOB. AHAJIOTHYCH TOUKE.
Bexrop_MmuHumymoBBexgTop MHHHMMaJIbHBIX 3HAUCHUI1 IapaMeTPOB HJIM BXOJIHbIX CHIHAJIOB.
Bekrop _MakcumMyMoBBekTop  MakCHMallbHBIX 3HAUYCHHI apaMETPOB MJIM BXOHBIX CUTHAJIOB.
Yka3zatenp_Ha_BeKTOpAfipec  BekTopa. Mcmomnb3yeTces 1uis nepeiaul BEKTOPOB B MAKPOKOMaH/IbI.
Ilycroii_ykazarenbYkas3greib Ha OTCYTCTBYIOIHI BEKTOP.
Tab6nuua 2
Cnucok MakpoKOMaH yuuTes (IpeiBapUTeIbHbIN).
HaspaHueAprymgHTbI (THnBI) BeinonHsemble geicTBus
Co3nate_BeKTOp YKa3aTenb _Ha_BekTop('031aeT OK3EMIUISIP BEKTOpA C HEONMpPEICTCHHBIMU 3HAYEHUS-
Mu. AZjpec BeKTOpa nomeraercs B YKkaszaTenb Ha BEKTOp.
OcBoGoauTh_BeKTOpYKagaTenb  _Ha BeKTOP(DCBOOOXKIAET MaMATh 3aHATYIO BEKTOPOM, DPACIONOKEHHBIM
1o aapecy YkaszaTenb_Ha BEKTOP.
CryuaiiHblii_BekTOopYKajarteib _Ha BekTOpB BekTope, Ha KOTOpBIH yKka3bIBaeT YKa3aTeslb Ha BEKTOD,

reHEpPUPYETCs BEKTOP, Kak/as M3 KOOPAMHAT KOTOPOIO SBIIs-
€TCsl CITyyaiiHOH BEIMYMHOM, pABHOMEPHO PACIIPE/IEIEHHON Ha,
HUHTEpBaJIC MEKY 3HAYCHUSAMU COOTBETCTBYIOLIMX KOOPJAMUHAT
BEKTOPOB BekTOp_MHHMMYMOB ¥ BEeKTOp MakKcMMyMOB.

Monudukanus_BekTopaykaszatens _Ha_BekTop |['eHepupyeT 3ampoc Ha MOAHGUKAIMIO BEKTOpa (CM. pasjen

Crappiii_[lar «[Iposectn o0yuenne (Modify)» riasbl «Onucanue HeipoH-
Hospiii_Illar HBIX ceTei»).
OnTumusanys_imarayxagaTenb _Ha_BekTop ([Ipom3BoauT Moa60p ONTUMATBHOTO IIara (CM. puc. 3).
Hauanbubiit Ilar
CoXpaHUTh_BEKTOp YKa3fTelb _Ha_BekTop(’KonmpoBaTh TEKyIMH BEKTOP B BEKTOP, YKa3aHHBIH B apry-
MeHTe YKaszaTenb_Ha BEKTOD.
VYcrano- Vkazarenp_Ha BekTOp('KONMpOBAaTH  BEKTOpP, YKa3aHHBIH B aprymMeHre Ykasa-
BHUTb_IIapaMeTpPbI Tellb_Ha_BEKTOP, B TEKYIIUI BEKTOP.
BBI‘{MCHI/ITL_OHCHK}’OLIC HkaBeraucsier OLICHKY TEKYIIEro BEKTOpa. BBI‘{HCHCHHYIO BECJIU-
4YHHY CKJIaJbIBaeT B aprymeHT OreHKa.
Boluuciuth_rpaauentBHuucser rpagdeHT QYHKIMH OLICHKH.
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THII, OHpCZICII}lCMLIﬁ THUIIOM aprymeHTa MaKpOKOMaHJbI. Ecmu B onmcannmn MAaKpOKOMaH/Ibl B Tabn. 2 TUn apry-
MCHTa HEC COOTBETCTBYCT HU OTHOMY M3 THIIOB, IPUBCICHHBIX B TabII. 1, TO 3TH apTyMCEHTBI HMCIOT YUCJIOBOH

THIIL.

8.2.2 HerpagueHTHBIE MeTOABI 00yYeHHS

Cpem/l HETPaJMCHTHBIX METOJ0B PAaCCMOTPUM CICIYIOIIUEC METOMIBI, KaXIBIH U3 KOTOPBIX SABJISICTCA

MIPEACTaBUTEIIEM LIEJIOTO ceMelncTBa METO10B ONITUMU3ALIUU:

1. Meroj cityqaitHol cTpenbObI (1peacTaBuTens cemeiictsa MeTo10B MoHTte-Kapiio).
2. Metox MOKOOPANHATHOTO CITycKa (TICEeBJIOTPaUCHTHBII METOX).

3. Meron ciywaitHoro mnoucka (ICeBIOTpaJUEHTHbIN
METO).
4. Meron Henpepa-Muna.

8.2.2.1 Memoo cryuainoit cmpenvont

Hnes meTona ciy4aifHON CTpenbObl COCTOUT B reHe-
pauuy OOJBLION IMOCIIEI0BATENIBHOCTH CIIyYaiHbIX TOYEK H
BBIYMCIICHUS OLIEHKHM B Kaxaoi m3 Hux. IIpum gocrarodHoit
JUIMHE MOCJIEI0BAaTEeNbHOCTH MUHUMYM OyJeT HaiiieH. 3anuch

Cosnats_exTop Bl
Co3znatb_sekTop B2
Beryucnurs_onenky Ol
Coxpanuts_BKTop Bl
VYcranoButs_napamerpst Bl
Ciryuaiinblii_Bexkrop B2
Moauduxarus_sexropa B2, 0, 1
Beruucnuts_onenky 02

XN B WD

9TOH MPOLEAYPHI HA MAKPOSI3bIKE MPHBEICHA Ha pHC. |
OcTaHOBKa JaHHOH IIPOLETYPHl TPOM3BOAUTCA IO
KOMaH/I€ I10J1b30BaTeIId WJIM IIPUA BBINOJHEHUU YCJIOBUS, 4TO
Ol crano MeHbllle HEKOTOPOH 3anaHHON BenuyuHbL CymecT-
BYET OTPOMHOC pa3H006pa3He MOI[Hd)HKaL[l/lﬁ 3TOro MeETojaa.
HauGonee npocToil sABJseTcss METOJ CIy4aifHO# CTpenbObl ¢
YMeHblIeHHeM paauyca. [Ipumep mpouenypsl, peanusyroniei
9TOT METOJ, NpHBeIeH Ha puc. 2. B 3ToM Merone ectb /1Ba

mapamerpa, 3aJaBaeMbIX [0JIb30BaTEICM:
Yucao_HONBITOK — YHCIO HEyHayHbIX
NMpOOHBIX TeHepaluii BEKTOpa IpH

OJIHOM pajuyce.
MUHHMAaIBHBIA_pajiyc — MHHHMAJbHOE
3HAYEHUE pajuyca, IpU KOTOPOM

MPOJOJDKAeT paboTaTh AIrOPUTM.

Wnes sTOro Meroma COCTOMT B clie-
JytomteM. 3a1aiuMcst HadaibHbIM COCTOSIHUEM
BekTOpa mHapamerpoB. HoBblii BekTOop Iapa-
MeTpoB OyJieM HCKaTh KaKk CyMMY HayalbHOTO
U CIy4ailHOro, yMHOXCHHOTO Ha pajuyc,
BekTopoB. Ecim mocne Yucino_INOmBITOK ciry-
YaifHbIX TeHEePalNii He MPOU30LIIO0 yMEHbILE-
HHMSl OLGHKM, TO yMeHblaeM paauyc. Ecim
MPOM30ILI0 YMCHBLICHHE OLECHKH, TO IOJy-
YECHHBIH BEKTOp OOBSABISAEM HAYAIBHBIM H
IPOJIOKAEM TPOLEAYPY € TEM JKE IIaroM.
BaxkHo, 4TOOBI MOCIEAOBATEIBHOCTh YMEHb-
MIAIOMKUXCS PaJUycOB 0Opa3oBbIBAA PACXO-
nammics psaa. IIpuMepom Takoi mocienopa-
TEIBHOCTH MOXKET CIIY’KHTh HCIIOJIb30BAHHbIN
B TIPUMeEpe Ha PHC. 2 psia l/n .

OTMe4eH psijl CIy4aeB, KOIJa METOJ
CITy4aifHOM CTPebObl C YMCHBIICHUEM PaJHy-
ca pabotaer ObICTpee IpaJUEHTHBIX METO/O0B,
HO 3TO CKOpee HCKIIIOYCHHE, YeM MPABUIIO.

9. Ecmm 02<O1 To nepexox k mary 11

10. Ilepexon k miary 5

11. 01=02

12. Tlepexon k mary 4

13. VYcranoButh_mapamerpsl Bl

14. OcBoGomuts_BekTop Bl

15. OcBobomuTs_BexTop B2

Puc. 1. Ipocreiimuii anroputmM merona ciy-
YaitHOI CTpeTbOBI

Cosnats_sextop Bl

Co3nats_Bextop B2

Beranciuts_oneHky Ol

Yucno_CwmeHn_Pamunyca=1

Pamuyc=1/ Yucno_Cwmen_Pannyca

ITombrTka=0

Coxpanuts_BKTOp Bl

YcranoBuTh_napamerps! Bl

9. Cryuaiinslii_sexrop B2

10. Moauduxanus_sekropa B2, 1, Paguyc

11. Beraucautsb_oreHky O2

12. Tonbrrka=ITonbiTka+1

13. Ecimn 02<01 T0 nepexoj k mary 16

14. Ecmu ITonbiTka<=YHCIO_TOMBITOK TO MEPEX0J K mary 8

15. Ilepexon k mary 18

16. 01=02

17. Tlepexon x mary 6

18. Yucno_Cwmen_Panuyca= Yucno_Cmen Pamuyca+1

19. Pagnyc=1/Yucno_CwmeH_Panmyca

20. Ecnu pagnyc>= MUHUMaNIbHBIA paguyc TO NMEPEXOa K
mary 6

21. YcranoBuTh_napamerpsl Bl

22. OcBoboauts_BekTop Bl

23. OcBoboauth_BekTop B2

Puc. 2. Anroput™ MeToza CiTydaitHON CTPEnbOBI C yMeHbIIe-

HHEM pajuyca

PNAL R DN~

8.2.2.2 Memoo nokoopounammnozo cnycka

Wnest 3T0r0 MeToJa COCTOMT B TOM, YTO €CIH B 3aJ[a4e CIOXHO WIIH JIOITO BEIYHCIATH IPAJMCHT, TO
MOXKHO ITOCTPOHUTE BEKTOP, OGJ’[B.Z[B.}OHIPII"’I HpHﬁHI/I?;I/lTCHLHO TEMH XK€ CBOI‘;ICTBB.MH, YTO U TPAAUCHT CIICAYHOIIHUM
myteM. JlaeM Maloe HOJOXHTEIbHOE TPHpAIieHHe NepPBOi KOOpauHaTe BekTopa. EciM OleHKa Impy 3TOM yBe-

CHAP8.DOC

142




JIMYHIIACh, TO IPOOYEM OTpHIATeIbHOE NIpUpamieHne. Jlagee Tak ke MOCTyHaeM CO BCeMH OCTaTbHBIMH KOOPIHU-
Hatamu. B PE3YyIbTATE MOIyYaeM BCKTOP, B HANIPABJIICHUH KOTOPOTr'O OLICHKA yGBIBaCT, ﬂl’[ﬂ BBIYUCJICHUA TaKOTO
BEKTOpa NOTpedyeTcs, KAk MUHUMYM, CTOJIBKO BBIYMCIICHUH (DYHKINH OLIEHKH, CKOJIBKO KOOPJMHAT y BEKTOpA.
B xymrem ciydae notpebyercs B JiBa pa3a OoJibIliee YNCIIO BBIYMCICHHI (yHKIMK OIeHKH. Bpems ke HeoOxo-
JIUMO€ I BBIYMCIICHUA TPAJUEHTa B Cly4Yae HWCIOJIb30BAHUS HBOﬁCTBCHHbIX ceTell MOXKHO OIEHHTH KakK 2-3
BBIYNCIICHNS (YHKIMH OLCHKH. TakuM 00pa3oM, YUHTBIBas CHOCOOHOCTH JBONCTBEHHBIX CeTeil GBICTPO BBIUMC-
JIATH TPATUEHT, MOXKHO CIEIaTh BBIBOJ O HeL[CJ'leCOOGpaSHOCTI/I TIPUMEHCHHUS METOJA TTOKOOPAWHATHOTO CITyCKa
B 00yueHHH HEHPOHHBIX CETEH.

8.2.2.3 Iloo6op onmumansnozo waza

JlaHHBIH  paszen  IOCBSIIECH 1. Cosnars_Bektop B
OIMCAHMIO MaKpoKoMaHIbl OnTumuza- 2. Coxpanutb_BKTOp B
uus_Iara. DTta MakpOKOMaHAa 4acTo 3. Bsruucauts_onenky Ol
HCIOJIb3yeTCsl B ONMCAHUM IIPOLELYp 4. 11=0
oOydyeHHSI U HE CTOJb OYEBHJHA KaK 5. Moauduxauus_sexropa H, 1, 1112
Japyrue Makpokomanibl. Ilostomy ee 6. Berunciurs_ouenky 02
TEKCT TpuBeleH Ha puc. 3. Wues noa- 7. Ecam O1<02 1o nepexox K mary 15
60pa OINTUMAJIBHOTO II1ara COCTOUT B 8. II3=I112*3
TOM, YTO IPH HAJIMYUU HATIPABJICHHUS B 9. VYcraHoBUTL mapameTpsl B
KOTOPOM MPOU3BOJUTCS CITYCK (W3Me- 10. Moauduxkarms_sexropa H, 1, 113
HEHHE MapaMeTpoB) 3a1ada MHOTOMEp- 11. Beruncnurs_ouenky O3
HOM ONTHMM3ALMM B IPOCTPAHCTBE 12. Ecnu 03>02 T0 nepexoj K mary 21
nMapamMeTpoB CBOAUTCA K OJHOMEPHOH 13. 01=02 02=03 HI1=112 I112=I113
ontuMu3anuu — noxdopy wara. ITycrs 14. Tlepexon K mary 8
3ajaHbl HavyaibHbli mmar (I2) u Ha- 15. II3=I112 03=02
MpaBJICHHE CITycKa (QHTUTPaJUECHT WIH 16. 112=I113/3
ciyyaiinoe) (H). Tornma Bblumcium 17. YcraHoButh napameTpsl B
senuuuHy Ol — oueHky B Tekymuei 18. Moaudukarms_Bekropa H, 1, 1112
TOYKE  IPOCTPAHCTBA  MAPAMETPOB. 19. Bbluuciauts_onenky O3
M3MenuB napamerpbl Ha BEKTOp Ha- 20. Ecnu 02>=01 1o nepexox k wary 15
TIPaBJICHHs], YMHOXKECHHBIN Ha BEJIMUMHY 21. Yucno_napabon=0
IPOGHOrO 1ara, BHMACIAM BENTHIHHY 22. I=((3M3-12M12)01+(II 1 I1-MI313)02  +(121112-
OLEHKU B HOBOH Touke — O2. Ecin 02 HI1HI1)03)/(2((I3-112)0 1 +(111-1113)02 +(1112-1111)03))
OKa3ajuock MeHplIe 1160 pasHo Ol, TO 23. VcraHOBHTH_mapameTpsl B
YBEIMYUBAEM LAl ¥ CHOBA BLIYMCIIIEM 24. Moaudukanus_sexkropa H, 1, 111
ouenky. Ilpogomkaem 3Ty mnpoueaypy 25. Bpruncauts_oueHky O
JI0 TE€X TOp, TOKA HE MOIYYUTCs OLEH- 26. Ecnu II>1112 To nepexox K mary 32
ka, Oonblias npexblaymiel. 3Has TpH 27. Ecin O>02 10 nepexon k mary 30
TIOCJICAHUX 3HAUYCHUS BEJIMYMHBI 11ara u 28. HI3=I112 03=02 02=0 UI2=I1I
OLICHKH, MCIIOJIb3YEeM KBaAPaTHYHYIO 29. Tlepexon K mary 36
ONTUMH3ALMIO — 110 TPeM TOYKaM Io- 30. II1=I101=0
CTpPOMM Mapaboily W CIeIyOINHil Imar 31. Tlepexox K wary 36
caenaem B Bepuiiny napabonst. [Tocie 32. Ecnu O>02 T0 nepexox k wary 35
HECKOJIbKMX ~ IIAroB  KBaJApaTHYHOMH 33. HI3=I12 03=02 02=0 HI2=I11
ONTUMH3ALUM TIOTy4aeM TNpPUOIIKEeH- 34. Tlepexon K mary 36
HO€ 3HAY€HHUE ONTHMAJILHOIO I1ara. 35. II1=1I1 01=0

Eciu nocne nepsoro npo6Ho- 36. Yucno_napabon= Yucno_napabos+1
ro mara nosnyuunocs 02 Gonburee Ol, 37. Ecnm Yucno_mapabon<Makcumansnoe_Yucino_ITapabon to
TO yMEHBLIAEM ILIAr 10 TeX IOop, MoKa nepexo K mary 22
HE TOJY4YHUM OILIEHKY, MeHbIue yeM Ol. 38. VcraHoBuTH_mapameTpsl B
ITocne sTOro mpou3BOAMM KBaapaTHy- 39. Moaudukauus_sexropa H, 1, 1112
HYIO ONITUMH3ALIUIO. 40. OcBoGoauTh_BekTop B

Puc. 3. AnropuT™ onTUMH3ALMY Iara

8.2.2.4 Memoo cnyuaitnozo noucka

DTOT MeToJ| MOXO0X Ha METOJ CIy4aiHOH CTpenbObl ¢ yMEHBIIEHHEM pajJuyca, OJJHaKO B €ro OCHOBE
JIeXKUT JIpyras Ujies — CTeHepHpyeM CiIydaifHblii BeKTOp M OyaeM HMCIONb30BaTh €0 BMECTO IpaueHTa. DTOT
METOJI HCIIOJIB3YET OJJHOMEPHYIO ONTUMHM3AINIO — 110100p mara. OJHOMepHas ONTHMH3AIHs OIMCaHa B pa3Jiene
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«OnHOMepHas onTUMHM3aNUA». IIponeaypa cirydaiiHOro IIOMCKa IIpHBeNeHa Ha puc. 4. B sTom MeTozne ecTh 1Ba
TmapamMeTpa, 3a1aBacMbIX MTOJIb30BATCIIEM.
YMCIO_MONBITOK — YUCIIO HEYAAUHBIX NPOOHBIX FeHepaliii BEKTOpa HPH OJHOM paauyce.
MuHUMaIBHBI_pajilyc — MHHHMAJIbHOE 3HAUCHHE Paauyca, TPU KOTOPOM MPOAOIDKAeT paboTaTh airo-
puT™.

Wnes osrtoro Mmeroja COCTOMT B 1. Cosnars_sekrop H
creayroneM. 3aJaauMcs HadallbHBIM  CO- 2. Yucno_Cwmen_Pamuyca=1
CTOSIHUEM BeKTopa mapameTpoB. HoBblit 3. Tlomsrtka=0
BEKTOp IMapaMeTpoB OyleM HCKaTh Kak 4. Pamuyc=1/Yucno_Cwmen_Pajuyca
CyMMYy HauaJbHOTO M CIy4aifHOTo, yMHO- 5. Cnyuaitusiii_sextop H
JKEHHOT0 Ha paauyc, Bektopos. Eciu nocie 6. Onrumuzanus mara H Paxnyc
Uucno_TMOMBITOK CIydalHBIX reHepaluil He 7. TlonbrTka=ITombiTKa+1
MPOM30ILLIO0  YMEHBIIGHHS OLEHKH, TO 8. Ecmu Paguyc=0 to ITonsitka=0
yMeHbIllaeM pajuyc. Ecmu  npowsouuio 9.  Ecnu IMonbiTka<=Yucn0_nonsITOK TO Nepexos K mary 4
YMEHBIICHUE OICHKH, TO TOJYyYCHHBIN 10. Yucno_Cwmen_Paamyca= Uncno_Cwmen_Paanyca+l1
BEKTOp OOBsBISEM HAa4albHBIM M IPOJOJ- 11. Paguyc=1/Yucno Cmen_Pannyca
KaeM MpOLEypy € TeM ke warom. BaxHo, 12. Ecmu Panuyc>= MuHUMaJbHBIA_pagnyc TO Nepexoj K
YTOOBI MOC/IEIOBATENBHOCTh  YMEHBIIAIO- wary 3
UXCs pajuycoB 00pa3oBbIBaja pPacxois- 13. OcBoGoauts_Bektop H
mmitcs psj. Ilpumepom Takoi mociemosa- Puc. 4. Anroput™ MeToaa ClTy4aifHOTO IOMCKa

TEJIbBHOCTU MOKET CIYXKUTh HCIOJIb30BaH-

HBIH B IpuMepe Ha puc. 4 psan l/n .

8.2.2.5 Memoo Henoepa-Muoa

Stor METO ABJIACTCA OTHHUM M3 Haunbosee GLICTPLIX u Hauboee HaJIC)KHBIX HE TPAAUCHTHBIX METOI0B
MHOTOMEpHOH onTuMu3anuu. Maes 3Toro Metosa COCTOMT B CliejlytolieM. B mpocTpaHCTBe ONTHMHU3HPYEMbIX
IIapaMeTpOB I'€HEPUPYETC cnyqaﬁHaﬂ TOYKa. 3aTeM CTPOUTCA n-MCpHLIﬁ CHUMIUIEKC ¢ IEHTPOM B 3TOM TOYKE, U
JuMHO# cTopons! /. Jlanee B Ka/I0ii M3 BEPIIMH CHMIUICKCA BBIYHCIIACTCS 3HAYCHHE OLECHKH. Bribupaercs Bep-

IIMHA C HAanOOMbINEH OLEHKO. BBIYuCIseTCs HEHTp TSHKECTH OCTANBHBIX 71 BepIINH. IIpOBONTCS ONTHMHU3AIHSL
mara B HalpaBJICHUH OT HAMXY Il BEPIIHHBI K IEHTPY TKECTH OCTAIIBHBIX BEPIIMH. DTa MPOLEypa MOBTO-
pACTCA N0 TEX IIOP, IIOKA HE OKAXXETCsA, YTO ONTHUMH3AIMUA HE U3MCHACT ITOJIOKCHHUSA BEPIIWHBIL. Ilocne atoro
BBIOMpPAETCs BEpIIMHA C HAWIy4LlIel OLEHKON U BOKPYT HEe CHOBA CTPOUTCS CUMILIEKC C MEHBIIMMH pa3Mepamu
(uanpumep [/2). Tpoueypa Npojo/bKaeTcs 0 TeX TOP, TMOKA Pa3sMep CHMILIEKCA, KOTOPbIi HeOGXO0MMO
HOCTPOHTh, HE OKAKETCS MEHbIIIE TPeOyeMOil TOUHOCTH.

OpHaKo, HECMOTPSI Ha CBOIO HAIEKHOCTb, IPUMEHEHHE ITOr0 METOAA K 00YYeHHIO HEHpPOHHBIX ceTeil
3aTPyJHEHO GOJIBIION Pa3MEPHOCTBIO IPOCTPAHCTBA TAPAMETPOB.

8.2.3 I'paaveHTHBIE METOABI 00YYeHHSI

I3y4eHHIo rpaIieHTHBIX METOJIOB 00yUYCHHMS HEHPOHHBIX CeTel MOCBALIEHO MHOKECTBO pador [47, 64,
90] (cocmaTbcst Ha Bce pabOTHI 110 ITOI TeMe He MPEACTABISIETCS BO3ZMOXKHBIM, IOATOMY JaHa CChUIKA Ha pabo-
ThI, TJIe 3T TeMa HccieoBaHa Haubouee JeTanbHo). KpoMe TOro, CymecTByeT MHOXKECTBO IMyOIIMKALHi, 110-
CBSIICHHBIX I'PAJMEHTHBIM METO/aM Ioucka MuHMUMyMa (yHkimu [48, 103] (kak M B IpeablAyIieM ciydae,
CCBUIKH JJaHBI TOJIBKO Ha JIBE pabOThI, KOTOPbIE MMOKa3aauch Hanbosiee ynauHeiMu). [laHHBIN pa3/ien He MpeTeH-
JIyeT Ha KaKylo-Inbo MOJIHOTY PacCMOTPEHHs I'PaJUEHTHBIX METOJOB IOUCKa MHHMMyMa. B HeM npuBescHbI
TOJIbKO HECKOJIbKO METOJ0B, MPUMCHSABIINXCA B paGOTe prl’ll’lOﬁ ((HCﬁpOKOMH)). Bce TPagUCHTHBIC METOBI
06])6/11/[}16}{])1 HCII0JIb30BAHUEM I'PAJIMEHTA KaK OCHOBBI [UUIS BBIYUCIICHUS HAIIPABJICHUSA CITyCKa.

8.2.3.1 Memoo nauckopeiiuiezo cnycka

HauGonee u3BecTHBIM cpenu rpa-
JIACHTHBIX METOJIOB SIBJISICTCS METOJ HamC-
Kopeﬁmero Cirycka. Mﬂeﬂ 9TOr0 METoaa
IPOCTa: TOCKOJIBKY BEKTOP TPAaiMeHTa yKa-
3BIBACT HAIIPABJICHUC HaHCKOpCﬁIHCTO BO3-
pacTaHusi pyHKIMH, TO MHHUMYM CIEAyeT
UCcKaTh B oOpaTHOM HampasieHuu. ITocie-

Brrancmuts_onenky O2

01=02

Berancnurs_rpaguent

Ontumusauus mara ITycroii_yka3sarens llar

Beruncnurs_onenky 02

Ecmn O1-O2<TouHOCTh TO Hepexos K mary 2
Puc. 5. Meton Hauckopeiiiiero crycka

SN AL =

JO0BaTCJIbHOCTh HCP‘ICTBHP‘I TIpUBEICHAa Ha
puc. 5.
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DToT MeTo]] paboTaeT, Kak MpaBUIIo, Ha MOPSIOK OBICTpEe METO/IOB CIIy4aifHOro moncka. OH MMeeT JiBa
mapamMeTpa — TO‘IHOCTBj HOKa3BIBa}OIHHﬁ, YTO €CJIM U3MEHCHHE OLICHKH 3a IIar M€Toaa MEHBIIIC 4YEM T()‘IHOCTI)j
TO 00yueHue octaHaBiuBaeTcs; Lllar — HayanbHbIN WAr JUIs ONTUMU3ALMH 11ara. 3aMeTHUM, 4YTO HIAr MOCTOSHHO
HU3MEHSACTCA B X0/€ ONITUMH3AIIMH II1ara.

OCTaHOBl/lMCﬂ Ha OCHOBHBIX HEJOCTATKaX 3TOr0 METOAa. Bo-nemex, 9THU METOJAO0M HAXOAMUTCS TOT MH-
HHMYM, B 00JIaCTh NPUTSHKEHUS] KOTOPOTO TONAJIeT HayalbHas TOYKa. ITOT MUHHMYM MOXET He ObITh I1106aib-
HbIM. CYIIECTBYET HECKOJBKO CIIOCOOOB BBIXOJA M3 STOTO MoyiokeHHs. Hanbonee mpocToit n neiicTBeHHBIH —

cilyyallHOe M3MEHEHHE MapaMeTpoB C JalbHEHIIUM
MOBTOPHEIM ~ OOy4eHHE METOIOM HAMCKOpeuIero
CITyCKa. Kak TIpaBUIIO, STOT METOX TTO3BOISACT 3a HE-
CKOJIbKO LIMKJIOB O0Y4EHHMS C MOCICAYIOIUM Ciyyaid-
HBIM HW3MEHCHHEM I1apaMeTpPOB HalTH TII00ATBHBIH
MHUHUMYM.

BTopbIM cepbe3HBIM HEIOCTATKOM MeToza
Hancxopeﬁmero CITyCKa SABIACTCS €r0 YyBCTBHUTEIIB-
HOCTb K (hopMe OoKkpecTHocTH MHHMMyMa. Ha puc. 6a
MPOMJTIOCTPHPOBAHA TPAGKTOPHsS CITyCKa IIPU HC-
TOJIb30BAHUU ME€TOOa HaHCKOpeI‘/’IHICI'O CIyCka, B
ClIy4ae, €ClIM B OKPECTHOCTH MUHUMYMa JIMHUH YPOB-
HS QYHKIIMH OLIEHKH SBIISIOTCS KpyramMu (paccMaTpH-
BaeTCsl IByMEpHBIN ciyd4ail). B aTom ciyuae MuHu-
MyM JlocTUraeTcs 3a oauH miar. Ha puc. 66 npusene-
Ha TPAaeKTOpHus MeEToaa Hancxopeﬁmero Cmycka B
cilyyae SJUTMNTHYECKUX JIMHUH ypoBHS. BuaHo, 4to B
STON CHTyallMH 3a OJMH IIar MHHMMYM JIOCTHTaeTcs
TOJIBKO M3 TOYCK, PACIOJIOKEHHBIX HA OCSIX 3JUTHIICOB.
W3 moboit 1pyroii Touku cmyck OyleT MpOMCXOAUTH
110 JIOMaHOM, KaX/10€ 3BeHO KOTOPOif OPTOrOHAIBHO K
COCETHUM 3BEHBSIM, a JUIMHA 3BEHbEB yObIBaeT. Jlerko

B)
Puc. 6. TpaekTOpHH CIIyCKa [P Pa3INYHBIX KOH(H-
TypanusaX OKPECTHOCTH MHHUMYMa U PasHBIX METO-
Jax ONTUMHU3ALIUHA.

0Ka3aTh 4TO JUIA TOYHOTO JOCTIKEHHSI MHHHMyMa 1oTpebyeTcsi GeCKOHEUHOE YHCI0 MIaroB MeTo/1a IpajueHT-
HOrO crycka. IToT 3 (eKT moTydr Ha3BaHHEe OBPAXKHOTO, @ METOBI ONTHMHU3ALNH, TTO3BOJISIONIHE GOPOTHCS C

9TUM 3P HEKTOM — AHTHOBPAKHBIX.

8.2.3.2 kParTan

OfHUM M3 NPOCTEHIIMX AHTHOB- 1. Cosnarb_sektop Bl
PaXHBIX MeTO/I0B siBIsieTcst Meto)] kParTan. 2. Cosnarb_sektop B2
Wnes Meroma COCTOMT B TOM, 4TOOBI 3a- 3. Ilar=1
TIOMHHUTh HA4YaJIbHYIO TOYKY, 3aT€M BBINOJI- 4. Beruucnurb_oueHky 02
HHUTh K IIaroB ONTHMH3AIMH MO METOTy 5. Coxpanutb_Bektop Bl
HAUCKOPEHINero CIycka, 3aTeM CHelaTh 6. 01=02
mar ONTHUMHM3alMM IO HaNpaBICHUIO H3 7. N=0
Ha4aJbHOH TOYKM B KOHeuHyo. Omnmcanue 8. BblumciuTh_rpajgueHt
MeTola mpuBeneHo Ha puc 7. Ha puc 68 9. Onrtumusanus_mara [Tycroit_ykasatens Illar
NPHBEJCH OJHMH LIAr ONTUMH3AlMU IO Me- 10. N=N+1
Togy 2ParTan. Buano, 4ro mocne mara 11. Ecnu N<k To mepexoz K mary 8§
BIIOJIb HANpaBJICHUs M3 IEpBOH TOYKH B 12. Coxpanutb_Bektop B2
TPETbIO TPAEKTOPUS CIIyCKa IpuBena B 13. B2=B2-B1
muHuMyM. K cokaneHuio, 3T0 BEpHO TONb- 14. IarParTan=1
KO JUIsl IBYMEPHOro ciyyas. B mHoromep- 15. Onrtumwuzanus wara B2 [larParTan
HOM ciy4ae HampasneHue kParTan He BeneT 16. Bbruncauts_ouenky 02
opsMoO B TOYKY MHHMMYMa, HO CIyCK B 17. Ecim O1-O2<TouHOCTb TO Nepexoz K Iary 5
5TOM HaNpaBJeHUH, KaK NPaBHJIO, MPHUBO- Puc. 7. Meron kParTan

JUT B OKPECTHOCTH MHHHMYMa MCHBIIECTO

pajuyca, 4eM IIpH ellie OJIHOM LiIare MeToJa HaucKkopeiiuiero ciycka (cM. puc. 66). Kpome Toro, ciemyer otme-
THUTH, YTO JJISI BBIIIOJIHEHUS TPETHETO IIara HE no1“pe6013anocs BBIYHUCIIATE TPAAUEHT, YTO SKOHOMHUT BpEMS IIPpH

YUCJIEHHOW ONTUMHU3ALUU.
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8.2.3.3 Keazunvromonoeckue memoont

Cy]lICCTByCT 0OOJIBIIIOE CEMEUCTBO KBa3HMHBIOTOHOBCKHX METOOOB, MO3BOJAIOIIUX Ha KaXXIOM MIare
MPOBOJUTH MHHUMH3ALMIO B HAIIPABJICHUH MUHUMYyMa KBaJpaTU4HOH (Gopmbl. Mes 3TUX METOJJ0B COCTOMT B
TOM, 4TO (PyHKIIUS OIICHKH MPHOIIIKaeTCs KBaPaTHIHON (popMoii. 3Has KBapaTHIHYIO GOpMY, MOXKHO BEIYHC-
JINTh €€ MUHHUMYM U IIPOBOAUTH ONTHUMH3AILUIO IIara B HAIPaBJICHHUU 3TOTO MHUHUMYMa. O[[HPIM U3 Hauboiee
YacTO MCHOJB3YEMBIX METOJOB M3 CEMEHCTBA OJHOIIATOBBIX KBAa3HHBIOTOHOBCKHX MeTonOB sBisiercss BFGS
MeTo/. DTOT METOJI XOPOIIO 3apeKOMeHIoBaN ceOsi mpu 00ydeHHH HeHpoHHBIX ceTeil (cMm. [29]). TToapobHO
03HaKOMUThCS ¢ MeTo1oM BFGS 1 apyriMu KBa3MHbIOTOHOBCKUMH METOaMU MOXKHO B pabote [48].

8.3 CmaHOapm nepeozo ypoeHs1 KOMIMOHeHMa y4yumeJsb

B sTOM pasneine npuBOAMTCS CTAHAAPT A3bIKA ONMCAHHMS KOMIIOHEHTA Y4uTelb. [I0CKOJIbKY 4acThb anro-
PUTMOB OOYUEHHS JKECTKO NPUBSA3aHA K apXHTEKType CETH, TO B CIIEAYIOIIEM pa3jene NMpeIoKeH CIocod omo-
3HAHMSA «CBOMX» CETEH.

8.3.1 Cnoco0 ono3HaHHus ceTH A/ METO/0B, IPUBA3AHHBIX K APXUTEKTYype CeTH

Z[J'Iﬂ OITO3HAHHUA THUIIA CETH PEKOMEHIYCTCS MCIIOJIB30BATH HepBBIﬁ TTapaMeTp CeTH. Z[J'lﬂ 9TOr'0 apXHUTCK-
Type CeTH NPUIHCHIBACTCS YHUKAJIbHBIA HOMep, THna Long. YHUKaIbHOCTH MOXKET IIOJICPIKUBATHCS, HANPU-
Mep, 3a CyeT HCIIONb30BAaHUsA IeHepaTopa CIydalHBIX ducen. Kpome Toro, mpu ONMCaHHM IapaMeTpOB CETH
CJIEnYyEeT 3a1aTh OTHCHLHLIﬁ THUII TAPaMETPOB UIA IIEPBOrO MapaMeTpa U yKa3zaTb MUHHUMAJIbHYIO I'PaHUILY paB-
HOM MaKCUMAJILHOW M PaBHOW HOMEPY apXUTEKTyphl ceTu. Takke HEoOX0JUMO yKa3aTh B Macke IapamMeTpos,
YTO 3TOT IapaMeTp ABIACTCA HCOGy‘IaeMB]M. Y!mTem,, TIPEKAC YE€EM BBINOJHUTH J'l}06yl0 OIepaluo € CEThIO,
YUTAET [APAMETPbl CETH, M HPOBEPseT MEPBbIA Mapamerp CEeTH, MHTEPHPETUPYSMbI KaK HMEepEeMEHHas TUIa
Long, Ha COBIAJICHNE C XPAHUMBIM B YYHTEJIC HOMEPOM apXHTEKTYphL. B ciyuae HecoBmajeHus HOMepa B Ia-
paMeTpax CETH C HOMEPOM B YYHUTECIIC, YUHUTCIb I'CHCPUPYECT BHYTPCHHIOIO 0U_Il/l6](y 601 — HECOBMECTHMOCTh
CETHU U YYUTEJIA.

Eciu yuuTens paboTaeT ¢ CeTsMH JIF000i apXUTEKTypBbI, TO NPOLETYPa ONO3HAHUS apXUTEKTYPBI CETH
HC HY)XHAa.

8.3.2 Cnmcok cTaHAapTHBIX (YyHKUIMIA

B sToM pasjene omMcaHbl CTaHAApTHbIC (GYHKIUHM, crequduYecKkue 1 KOMIOHEHTA y4HTelb. DTH
(YHKIME COOTBETCTBYIOT MAaKpOCaM, MCIIOJIb30BAaHHBIM B NEPBOI YaCTH TIJIaBbl. 3aroyoBKU (QYHKIMIT TaHbI HA
SI3bIKE OIMCAHUS YUUTEIS.

8.3.2.1 Ycmanosums ob6vexm obyuenusn (SetlnstructionObject)

3aroy1oBoK (yHKIMH:

Function SetInstructionObject (What : Integer; Net : PString) : Logic;

Ornmcanye apryMeHTOB

What MoXeT NMpHHHMATh CIEAYyIOLIMe 3HA4YeHUs (IPEAOIpe/e/eHHbIe KOHCTAHTBI, MPUBEICHHBIC B
Tabu. 11 rmaBer «O0MmMii cTaHAApT»):

Parameters — 1151 00yueHus HapaMeTPOB CETH;
InSignals — u1st 00y4eHHs BXOAHBIX CUTHAIIOB.

Net — uMs HeHpPOHHOI ceTH, KoTopast OyeT 00yJaThCsL.

Bo3moxkHO 00yueHune 0JHOro U3 IByX 0OBEKTOB — IMapaMeTPOB CETH WM BXOJHBIX cUrHaioB. OObEKT
00y4eHHsI TOIDKEH OBITh 3aJjaH 10 Hadala COOCTBEHHO oOydeHms. Ilo ymorgaHmio obGydaercs HepBas CETh B
CITUCKE HeﬁpOHHBIX ceTell KOMITOHEHTA CEeTh. HpH HGD6XOI[I/IMOCTI/I B KauecTBe 00BEKTa 06yquI/lﬂ MOKET OBITh
3aj1aHa yacth cetd (cM. pasnen «Onucanue HefipoHHbIX ceTeit»). [Ipu coxpanenun yuurens B daiiie ceti 00b-
eKT 0Oy4YeHHs XPaHHTCS BMecTe ¢ yunrtesneM. DyHKIMS BO3BpaIlaeT 3HAYCHHE MCTUHA, €CIH €€ BHIIOJTHEHHE
3aBEPILECHO YCNEIIHO. B mpoTHBHOM ciiydae (Hampumep, yKa3aHHas CeTh OTCYTCTBYET B CIIHCKE CETel KOMIIO-
HCHTA CETh) BO3BPAIIACTCS 3HAUYCHUE JIOKb.

8.3.2.2 Co3oanue maccuea (CreateArray)

3arooBoK (hyHKIMH:
Function CreateArray : PRealArray;
ApryMeHTOB HeT.
DyHKIMS BO3BPAIIACT yKa3aTeslb HA MACCUB, IPHTOJHBIH [T XpaHEHUs MaccHBa 00yJaeMbIX Tlapamer-
pos (BXOZ[HLIX CI/IFHBJ'[OB) cetu. Ecnu maccur €031aTh HE YJaJ10Ch, TO BO3BPAIIACTCSA HyCTOﬁ YKasareib.
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8.3.2.3 Oce0600umv maccue (EraseArray)

3aronoBoK (yHKIHH:
Function EraseArray( Vec : PRealArray) : Logic;

Omnncanye apryMeHToB

Vec — yka3aTenb Ha MaccuB. IIpH BbI30Be COACPIKHUT afpec 0CBOGOXKIaEMOro MacCHBa.

Tlocne BbimoNHEHUs QYHKIMK B apryMeHTe Vec colepiKuTCs IIycToii yKasatenb. B ciydyae HEBO3MOX-
HOCTH 0CBOOOXKICHHS TaMATH (YHKINS TeHEPUPYET BHYTPEHHIOI onnOKy 604 — HekoppeKkTHas paboTa ¢ mams-
TBIO, IEPelaeT ynpasieHHe 00paboTYnKy ouIMOOK, BHITOIHEHHE (DYHKIUH 3aBEpIIACTCs, BO3BPAILACTCS 3HAUe-
HHE JI0Kb. B IPOTHBHOM cllydae BO3BpaIaeTCs 3HaYCHHE HCTHHA.

8.3.2.4 Cayuainwiii maccue (RandomArray)

3aronoBoK (yHKIMH:
Function RandomArray(Vec : PRealArray) : Logic;
Onucanue apryMeHToB
Vec — ykazarens Ha MaccHB. IIpn BXoJie B MaKpOC COJIEPXKHT aJIpec CyIIECTBYIOMEr0 MacCHBa.
B xoze BbImonHeHus GYHKIMH IS KaXI0T0 IEMEHTa MacCHBa MAPaMeTPOB TeHEPUPYETCs CIydaitHoe
3Ha4yeHue. Jis reHepanuu UCHojb3yeTcs FeHepaTop CilydaiHbIX YMCes, pAaBHOMEPHO Paclpe/IesIeHHbIX Ha OT-
peske oT Hyns no exuHunbl Ilocnme momydeHHs cilydaifHOW BENMMYMHBI (' OHA HpeoOpasyercs mo (opmyie

I — — . _ . Mot ¥ . -
a' = a(“max amm) Qi X ClyyaiiHOl BenUYMHE, pacHpeieleHHOl Ha OTpeske [amm’amax] . Benn
YUHBL Gpin M Gpax V1A TAPAMETPOB CETH ONPEENIAIOTCA MX TUIOM (CM. paszien «ONHMcaHue 3J1eMEHTOB).

JInsl BXOJHBIX CHIHAJIOB NPUHAMACTCS (i = -1, Amax = 1. Ecnu 06yuaeMbiM 06BEKTOM SBIAIOTCS Mapa-

MECTpPBI, TO TCHEpANA cny*{al?moro MaccuBa IPOU3BOAUTCA ITYTEM I'C€HEpALIUH 3almpoca RandomDirection kom-
MOHEHTa ceTh. Eciu npy BbImonHeHnH QYHKIUU BOSHUKIIA OMKOKA, TO TCHEPUPYETCsl BHYTPEHHsIs ommnbka 605
— ommOKa IpH MCIIOJTHEHNN BHEIIHETO 3a1Ipoca, YIpaBJIeHHE TIepeiaeTcss 00paboTIHKy OMHOO0K, QYHKIHSA BO3-
BpalaeT 3Ha4€HUE JT0XKb. B TIPOTUBHOM CJIy4yae BO3BPAINACTCSA 3HAYCHNUE UCTHHA.

8.3.2.5 Moouguxayus maccusa (Modify)

3aronoBoK (yHKIUH:

Function Modify(Direct : PRealArray; OldStep, NewStep : Real) : Logic;

Ormnycanue apryMeHTOB

Direct — yka3aTelib Ha MACCHB HAIPABJICHHS MOJU(PHUKALMU CETH.

OldStep — Bec cTaporo MaccuBa apaMeTpoB B MOIU(HUIIMPOBAHHOM.

Newstep — BEC MacCHBa HAIIPaBJICHUS MOHHq)HKaL[HH B MOZ[H('I)HL[I/IPOBH.HHOM MacCCHBE ITapaMeTpOB.

Dta QyHKUMs reHepupyerT 3arpoc Ha Moaudukanuio napamerpos cetu (cM. paszen «[Iposectu 00yue-
nue (Modify)» rinaBsl «Onucanue HEHPOHHBIX ceTeii»). BbI30B 3ampoca UMeeT BUA:

Modify( Net, OldStep, NewStep, Tipe, Direct )

ApryMeHTaMH 3aIpoca sBISIOTCS:

Net — ykasareb Ha IyCTYIO CTPOKY (MCIOIB3YETCst CETh 110 YMOIYaHHUIO).

OldStep, NewStep — apryMeHTbl GYHKIHH.

Tipe — 3nauenue aprymenra What B 3anpoce InstructionObject.

Direct — apryMeHT (GyHKIMH.

Apryment ¢ynkuuu Direct MoxeT ObITh IyCTBIM yKa3areieM. B aToM citydae s Moaudukanuu uc-
TOJIB3YETCSl MACCHB I'PAIMEHTA, XPaHSIINICA BMECTE C CeThI0. B cilydae BOSHNKHOBEHHS OIIMOKM B X0JI€ MOJIH-
¢uxaunu ceru (3anpoc Modify Bo3BpamaeT 3Ha4€HHUE JIOKb) TEHEPUPYETCsl BHYTPeHHs omnOka 605 — ommbka
IIPY MCIIOJIHCHWH BHEIIHETO 3aIlpoca, YIpPaBJIeHHE IepenaeTcs o0paboTynKy omHOoK, QYHKIHS BO3BpAIaeT
3HA4YEHHE JI0Kb. B MPOTHBHOM Cilydae BO3BPAIIAeTCs 3HAUCHHE HCTHHA.

8.3.2.6 Onmumuzayus waza (Optimize)

3aronoBoK (yHKIH:

Function Optimize (Direct : PRealArray; Step : Real) : Real;

Onucanue apryMeHTOB

Direct — ykasaTeb Ha MACCHB HAMPABJICHNs MOIN(DHKAIIHI CTH.

Step — HavaNIBHBII [ar B Harpasienuu Direct.

JeiictBus, BBIMOnHseMble GyHkumeii Optimize, omucansl B pasjene «[1og0op ONTHMATBHOTO IITAra
9TO TNaBel. B cilydyae BO3HHKHOBEHMs OIIMOKH NMPU BBHITONHEHHH (YHKIMH OHA IE€HEPUPYET BHYTPEHHIOKO
ommbky 605 — ommbKa Mpy MCTIONHEHHM BHEIIHETO 3ampoca, MepeacT ylpaBlIeHHEe 06paboTYNKy OMHMOOK,
¢dysknus Bo3Bpamaer 3HaueHne 0. B mpoTHBHOM ciTydae BO3BpAINAETCs 3HAUEHHE OIEHKH MPH ONTHMAIBHOM
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mare. CreyeT OTMETHTh, YTO IOCHE 3aBEpPIICHHS BHINOIHEHUA (YHKIMH, I1apaMeTPhl CETH COOTBETCTBYIOT
pesyabTaTy Beinoanenus Gpynkunu Modify(Direct, 1, Step), rae Step — 3HaueHHe ONTHMAIBHOTO LIATA.

8.3.2.7 Coxpanumv maccue (SaveArray)

3aroI0BoOK (pyHKIMH:

Function SaveArray(Vec : PRealArray) : Logic;

Ormrcanue apryMeHTOB

Vec — yka3arenb Ha MacCHB.

Dynkims reHepupyert 3anpoc nwGetData. ITocie BbIonHeHHs QYHKINN B MacCuBe, Ha KOTOPBIN yKa-
3BIBACT apTyMCHT Vec, COACPIKUTCA TEKyH_[l/lI‘//I MacCHUB ITapaMETpOB. B Clryda€ BOSHUKHOBCHHUS OIINOKY B Xxoae
BBINOJHEHHS (DYHKLMHM FeHEPUPYETCsl BHYTPEHHssI onOka 605 — ommnbKa pu UCIIONHEHNH BHEIIHETO 3a1poca,
yIpaBlieHHE HepenaeTcs oopaboTuNKy OmHMOOK, QYHKIMS BO3BpAIIAcT 3HAYCHHE JIOKb. B IPOTHBHOM cirydae
BO3BpAIIACTCs 3HAUCHNE HCTHHA.

8.3.2.8 Ycmanosums napamempui (SetArray)

3aron0Bok (GyHKIHM:

Function SetArray(Vec : PRealArray) : Logic;

Ornmcanue apryMeHTOB

Vec — yka3zareib Ha MAaCCHB, COJEPIKALIUI TapaMeTpbl, KOTOPbIE HEOOXOMMO YCTAHOBUTb.

DyHKIWMs reHepupyeT 3anpoc nwSetData.Ilocie BbIOMHEHNS (yHKIMH APaMETPbl CETH COBIAJAIOT C
TapaMeTpamu, COACPKAIMMMHUCA B MAaCCUBE, HA KOTOpBII‘//l YKa3bIBa€T apryMeHT Vec. B Ciryda€ BO3HUKHOBCHHSA
OMUOKH B XO/€ BBINOJHEHUs (YHKUNH TeHEPUPYETCsl BHYTPEHHsis ommbka 605 — omubka mpu HCIOIHEHHU
BHEIITHETO 3aIpoca, yNpapJeHHe nepeaaeTcst 06padboTunKy omHuOoK, GyHKINA BO3BpalaeT 3Ha4YeHHe JIOoxKb. B
TIPOTUBHOM CJ1y4ya€ BO3BpAIa€TCs 3HAYCHUE UCTUHA.

8.3.2.9 Buwiuucnums oyenxy (Estimate)

3aroy0BoK (yHKLIUH:

Function Estimate(Handle : Integer; All : Logic) : Real,

Ormmcanue apryMeHTOB

Handle — Homep ceaHca 3aqavyHuKa.

All — mpu3HaK 00y4YeHHS 110 BceMy 00ydaroleMy MHOXKCCTBY.

DyHKIM TeHEPUPYET 3aMpoc K HCTIONHUTENIO Ha BeIUKMCIeHHe oneHkH. Eciu apryment All comepxut
3HAYCHHE HCTHHA, TO OOydeHHE NMPOM3BOIUTCA 10 BceMy OOydarolleMy MHOXECTBY, B IIPOTHBHOM Cllydae —
o3agaqyHo. B ClIy4Jac BOSHUKHOBCHUS OIIHOKH TIpH BBITIOJTHCHUHA q)yHKLU/[]/l OH I'CHCPUPYET BHYTPEHHIOIO ommuo-
Ky 605 — omnbKa npy UCIIOJIHEHNH BHEIIHETO 3a1poca, epeJaeT ynpasieHue 00paboTyuky omnbok, GyHKIusI
BO3BpaniacT 3Ha4eHue 0. B MpOTHBHOM cirydae BO3BpAIACTCs 3HAUCHHE BBIYHCICHHOMN OLICHKH.

8.3.2.10 Buvruucnums ecpaduenm (CalcGradient)

3aroyoBoK (yHKIIHH:
Function CalcGradient(Handle : Integer; All : Logic) : Real;

Onucanue apryMeHToB

Handle — Homep ceaHca 3ajauHMKa.

All — npu3Hak 00yueHus 110 BceMy 00y4aroleMy MHOXKECTBY.

DyHKIUS TCHEPUPYET 3alpoc K UCIIONHUTENIO Ha BhIYUciIeHne rpaguenta. Ecim apryment All comep-
JKUT 3HAUCHHE HCTUHA, TO 00YYeHHE IPOU3BOAUTCSA 10 BCeMy 00ydaroleMy MHOKECTBY, B IPOTUBHOM CITy4ae —
o3aa4yHo. B ciyyae BOSHUKHOBEHUs OIIMOKY [IPU BBINOIHEHUH QYHKIUU OH FEHEPUPYET BHYTPEHHIO OLING-
Ky 605 — ommbKa IpH MCIOJHEHNH BHELIHETO 3aMpoca, IepejaeT ynpasieHne 00padoTynKy onmobok, GyHKuus
BO3Bpamiaet 3HaueHue 0. B mpoTHBHOM Cilyyae BO3BPAILAETCS 3HAYESHHUE BHIYHUCICHHOH OLCHKH.

8.3.2.11 3anycmump 3anpoc (GenerateQuest)

3aronoBok (yHKIHM:

Function GenerateQuest(Name : PString; Arguments : PRealArray) : Logic

Ornncanue apryMeHToB

Name — ykazarelsb Ha CHMBOJIbHYIO CTPOKY, COISPIKALILYIO HMsI 3a11poca.

Arguments — MacCHB, CoJIepKaIllHif afpeca apryMEHTOB 3aIpoca.

DyHKIMS TEHEPHPYET 3alpoc K MAaKPOKOMIIOHEHTY HEHpPOKOMITBIOTEp Ha HCIOTHEHHE 3ampoca, MMs
KOTOPOTO yKa3aHO B apryMeHTe Name, ¢ apryMeHTaMH, ajpeca KOTOPhIX yKasaHbI B apryMeHTe Arguments.
JIeHicTBYIOT CIeyIollie OrpaHHYeHHs. B cTpoke, comepxkamiell MMs 3ampoca JODKHO COZEPXKAaThCS TONBKO
OJIHO CIIOBO — HMs 3ampoca. Bemymuie i XBocToBbIe MpoGesbl mogaBisioTest. B MaccnBe Arguments JODKHO

CHAP8.DOC 148



COZICPXKATHCA POBHO CTOJIBKO 3JIEMCHTOB, CKOJIBKO apryMEHTOB Y T€HEpUPYEMOT0 3ampoca. B maccus Argumems
BCCT1a CKIaABIBAIOTCA aIpeCa apryMEHTOB, 1a’K€ €CIIH B 3aTIPOC HaHHLIﬁ APTYMCHT IIEPEAACTCA 110 3HAUCHHUTO.

8.3.3 s3Ik omucaHUSA yYHTes

B oTinume oT Takux KOMIIO- Tabanua 3.

HEHTOB KaK OIIeHKa, CeTh W HMHTEpIpe- KirroueBsle crioBa cenuuuecKue JUls sI3pIKa ONMCAHMS YUUTeNIs
TAaTOpP OTBETA, YUMTENIb HE SBISAETCS Kmoueoe coBoKpaTtkoe OIMCAHHE
cOCTaBHbIM 00bekTOM. OJHAKO y4H- 1. Main Hauasio riaBHOM npoueypbl
TEJIb MOXET COCTOATP M3 MHOXECTBA 2. Instructor 3aroJI0BOK OIIMCAHUs YUUTEJIs
(yHKimii, BbI3BBAIOMIX APYT APYTa. 3. InstrLib 3aroJI0BOK ONMCaHNs GUGIHOTEKH YHKIHIT
CobeTBeHHO yunTels — 310 npouely- 4. Used [Moakmouyenne 6ubMMOTEK QyHKIHI
pa, yNpaBiionias OGydCHUEM CETH. 5. Init Hauyaso 6;10ka MHULMALUKA
KitoueBble cnoBa, — creuuduyeckue

6. InstrStep Hawauo 6110ka o/iHOr0 11ara 00y4eHust
JUISL A3bIKa ONMCAHHSA YUYHTENs IpHBe-

7. Close Hauarno 6110ka 3aBepuieHus 00ydeHus

JeHbl B Ta0IL. 3

8.3.3.1 Bubnuomexu ghynxyuii yuumens

bubanorexu QyHKUHI yUUTEIIs COACPIKAT ONMUCaHUe (YHKIHIL, HEOOXOAUMBIX UL paObOThI OJHOTO WIIH
HECKOJIBKHX yunTelei. Mcronp3oBaHne OHONHOTEK TO3BOJIACT H30eKaTh LyOIMpOBaHHs (yHKINH B Pa3IMIHBIX
YUATCIAX. Ormucanue OMOIMOTEKH ('l)yHK[H/lﬁ AHAJIOTUYHO OTMMCAHUIO YIHUTEIIS, HO HE COACPKUT TJIaBHOW npome-
IypBI.

8.3.3.2 BH® a3zvika onucanus yuumensn

O0o03HaueHus], IPUHATBIC B JaHHOM paciuupennd BH® u onucanue psaga KOHCTPYKLUMIl IPHBEICHbI B

riaaBe «O6mmii cranaapT» B paszene «OnucaHue sS36IKa OIMCAHHA KOMIIOHEHT».

<Ormucanue 6ubnnorekn™> ::= <3aronaoBok Oubnmorekn™> <Onucanue ri00aIbHBIX IepeMEeHHbIX™> <OnucaHue
byHkmit> <Koner onucanus 6HOIMOTEKIE>

<3aronoBok 6ubnuorexkn> ::= InstrLib <Uwms 6ubnuorexr> [Used <Crircok umeH O1OIHoTeK>]

<Wms 6ubmmorek> == <M nentudukarop>

<Cnucok umeH 6ubnnorex™ 1= <Ums ucnoibzyemoii 6ubnunorexn™> [,<Crnucok umeH 6ubinoTex™>]

<M ucnosb3yemMoii oubnuorexn> ::= < neHtudukaTop>

<Konen onucanus 6ubnuorexr™> ::= End InstrLib

<Omnucanue yuutens> ::= <3arojgoBok yumTens> <OnmcaHue rnobanbHBIX nepeMeHHpIx™> <Onmcanue QyHK-
umnit> <I'naBHas npouenypa> <KoHel| ornicaHus y4uTens™

<3aronoBok yuurenst> ::= Instructor <Vms 6ubnnorexkn> [Used <Crincok umeH 6uOInoTeK>]

<I'maBHas npoueaypa> ::= Main <Onucanue cTaTHYeCKUX IepeMeHHbIX™> <OmucaHue rnepeMeHHbIXx> <biok
nHUIManmE> <bok mara o0ydenns> <biok 3aBeprieHns>

<bnok nanmarnme> ::= Init <Teno gynkmmm>

<bnok mara o0yuenus> ::= InstrStep <Bsipaxxenne tuna Logic> <Teno GpyHkimm>

<Bbnok 3aBepurenns> ::= Close <Teno dyHkumm>

<Konen onucanus yuntens> End Instructor

8.3.3.3 Onucanue a3vika onucanus yuumeins

SI3pIK omMcaHus YUUTEIIA SABIIACTCA Hanboee TIPOCTBIM M3 BCEX A3BIKOB ONMCAHUSA KOMITOHEHT. dakru-
YeCKH BCE CHHTAKCHYECKHE KOHCTPYKIIMHU 3TOTO sI3bIKa OIicanbl B riiase «O0umii cranmap. B tene GpyHkuuy,
SIBJISTIOIIIEMCSL 9aCThIO TJIABHOM IIPOIIETypBl HEIOIYCTHM OINEpaTop BO3BpaTa 3HAYCHHs, IOCKOJBKY TINIaBHAs
npoueaypa He sBiasercs ¢pynkuuei. Tpu pasznena riaaBHON (QyHKIHMM — OJOK MHULMANMH, OJIOK OJHOrO IIara
00y4eHHs M OJIOK 3aBEPIICHHUS SBIIAIOTCSA (parMeHTaMU OJIHOI Mpoueaypsl. BbiaeneHne STHX pa3ienoB HE0O-
XOOUMO UIST BBITIOJTHECHHS 3ampoca «BpimonauTh N 111ar0B OGY‘ICHI/ISI». BrinosHeHue Ti1aBHOM TIpoueaypel IIpo-
HUCXOAUT CHEyIoLMM 00pa3oM. Brimonusercs 610k nHuimanuy. BeimonHenue 610oka OgHOro mara o0y4eHus
CETH IIPOU3BOHUTCS JI0 TEX 110D, I0KA HE HACTYITHT OJHO M3 CIICYIOIIHX COOBITHIA:
1. nporpamMmma BLIﬁIlCT u3 Giioka OIHOTO mara O6quHHH CE€TH TIPAMBIM TIEPEXOJO0OM Ha METKY B IPYTrOM
paszerne;
2. HapyIHTCS yCIOBHE, yKa3aHHOE B KOHCTPYKIHH InstStep;
3. KOMIIOHEHT y4HuTeNb MoMy4uT 3anpoc «IIpepsats 00yueHue ceTn»;
4. B ciydae BHIIOJHEHUs 3anpoca «Beimonuuts N maroB o0y4eHHs» OIOK OJHOTO IIara oOydeHHs CeTH
BbINOJIHEH N pas.
Jlanee BeinonHseTcs GJI0K 3aBepIICHUS 00yUYeHUs.
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8.3.3.4 Ilpumep onucanus yuumens

B JaHHOM pas3feii€ TPHUBCACHBI OIMHCAHHA HEKOTOPBIX METOAOB 06y'{CHl/lﬂ, OIMHMCAaHHBIX B pa3aeiec

«OrnucaHue aropuTMOB 00Y4CHUSD.

TIpumep 1.

Instructor RandomFire; {MeToj ciry4aitHOit cTpesibObI C YMEHBIICHHEM pajjuyca }

Main

{OGyueHHe BeieTcs 1Mo BceMy 00ydaroeMy MHOXECTBY }

Label Exit, Exitl;
Static

Integer Try Name "Uucio nonsITok npu ofHoM paauyce” Default 5;

Real MinRadius Name "MuHUMaJIbHBIIH paJiyc, IPH KOTOPOM Ipojioipkaercst pabora" Default 0.001;
String NetName Name "Vms cetn” Default "";

Integer What Name "Yro 06y4ats" Default Parameters;

Color InstColor Name "I[Bet npumepoB oOyuatomiero muoxecrsa" Default HFFFF; {Tlo ymonm4anuio}
Integer OperColor Name "Ornepauust uist or6opa 1setos" Default CIn; {Bce npumepsl, B [IBETE KO-}

Var {TOPBIX €CTh XOTh OJINH CAUHUIHBIH OUT}
PRealArray Map, DirectMap; {17151 XpaHEHHS TEKYILIETO U CIIy4aiiHOrO MaCCHBOB MTapaMeTPOB }
Real Estl, Est2; {5 XpaHeHHs TEKYILeH U CITy4aifHO# OLIEHKH }

Real Radius; {Texyuwmii pagnyc}
Integer TryNum, RadiusNum; {UucI0 NOMBITOK, HOMEP HCIOIB30BaHHOTO Pajinyca}
Integer Handle; {Homep ceaHca 3a/jaqHuKa}
String QName; {WMwms 3ampoca}
Init

Begin
If Not SetInstructionObject (What, @NetName) Then GoTo Exit; {3anaem 06beKTHI O0yUCHUs}
QName = "InitSession"; {3amaem ums 3anpoca}

Map = NewArray(mRealArray, 3); {Co31aem MaccuB 1711 apryMeHTOB 3aIpoca}
If Map = Null Then GoTo Exit;

TPointer(Map”[1]) = @InstColor; {3aHOCHM ajpec MepBOro apryMeHraj
TPointer(Map”[2]) = @OperColor; {3aHOCHM aapec BTOPOTro aprymMeHTa}
TPointer(Map”[3]) = @Handle; {3aHOCHM agpec TpeThero apryMeHTa}

If Not GenerateQuest(@QName, Map) Then GoTo Exit; {OtkpbiBaem ceaHc paGoThI ¢ 3aJa4HUKOM
If Not FreeArray(mRealArray, Map) Then GoTo Exit; {OcBoG0ox1aeM MacCHB /1Jisi apryMEHTOB }

{CobcTBeHHO Havano o0yyeHHs |

Map = CreateArray; {Co3maemM BcrioMOraTe/IbHbIC MACCUBBI }
DirectMap= CreateArray;

If Map = Null Then GoTo Exit;

If DirectMap= Null Then GoTo Exit;

Estl = Estimate(Handle, True);

If Error <> 0 Then GoTo Exit;

RadiusNum = 1; {O6pabatbiBaeM nepBblii paauyc}

Radius = 1 / RadiusNum; {BbrunciisieM nepBblii pauyc}

If Not SaveArray(Map) Then GoTo Exit; {CoxpaHnsieM HauaJbHbI MACCHB ITAPAMETPOB}
End

InstrStep Radius > MinRadius {OG6paboTKa C OJHUM PAIIYyCOM — OJUH LIAr O0YUCHH s}

Begin

TryNum = 0;

While TryNum < Try Do Begin

If Not SetArray(Map) Then GoTo Exit; {VcranaBinuBaeM JTyqIInii MAaCCHB MapaMeTpoB}

If Not RandomArray(DirectMap) Then GoTo Exit; {I'eHepupyeTcs HOBBIIf MAaCCUB ITAPaAMETPOB }
If Not Modify(DirectMap, 1, Radius) Then GoTo Exit; {Moanduunpyem Mmaccus napameTpoB}
Est2 = Estimate(Handle, True);
If Error <> 0 Then GoTo Exit;
If Est1>Est2 Then Begin
If Not SaveArray(Map) Then GoTo Exit; {CoxpaHseM Tydnnii MaccuB mapaMeTpoB }
Estl = Est2;
TryNum = 0;
End Else TryNum = TryNum + 1; {VBenuunBaeM CYETYHK OTKA30B}
End
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RadiusNum = RadiusNum + 1; {O6pabaTbIBaecM ClIeTyIONIHIA paJIHYC }

Radius = 1 / RadiusNum; {Bbruncinsiem ciemyromuii paguyc}
End
Close
Begin
Exit:
If Not SetArray(Map) Then; {BoccTaHaBinMBaeM Jy4LINi MACCHB TapaMeTPOB}
If Not EraseArray(Map1) Then; {OcB0OOOX1aeM BCIIOMOTaTeIbHbIE MACCHBBI |
If Not EraseArray(Map2) Then;
QName = "CloseSession"; {3amaem ums 3ampoca}
Map = NewArray(mRealArray, 1); {Co3aeM MaccHB JJis apryMEHTOB 3arpoca}
If Map = Null Then GoTo Exitl;
TPointer(Map”[1]) = @Handle; {3aHOCHM aJpec eMHCTBEHHOTO apryMeHTa}

If Not GenerateQuest(@QName, Map) Then; {OTkpbiBaeM ceaHc pabOTHI ¢ 3aJaYHUKOM }
If Not FreeArray(mRealArray, Map) Then; {OcBo00Xka1aeM MacCHB JUIS apTyMEHTOB }
Exitl:
End
End Instructor
I[Tpumep 2. bubnuoreka GpyHKmit
InstrLib Libraryl; {bubnmroTexa conepKUT YHKIMH JIsl CIETYIONIETO yUUTes |
Function SDM( Handle : Integer; Step : Real) : Real; {Meton Hanckopeiimero crrycka}
Label Exit, Endd;
Var
Real Est;
Begin
Est = CalcGradient(Handle, True);
If Error <> 0 Then GoTo Exit;

Est = Optimize(Null, Step); {BbI3bIBaeM (DYHKIHIO 10100pa ONTUMATIHLHOTO I1ara}
If Error <> 0 Then GoTo Exit;
SDM = Est;
GoTo Endd;
Exit:
SDM = 0;
Endd:
End
Function RDM( Handle : Integer; Step : Real) : Real; {Merton ciyuaiiHoro moucka}
Label Exit, Endd;
Var
Real Est;
PRealArray : Direction;
Begin
Direction = CreateArray; {Co3nmaem BcrioMoraTenbHbIiH MacCHB}
If Direction = Null Then GoTo Exit;
If Not RandomArray(Direction) Then GoTo Exit; {I'enepupyeTcs HOBEIIl MaCCHB apaMeTpPOB
If Error <> 0 Then GoTo Exit;
Est = Optimize(Direction, Step); {BbI3bIBacM (YHKIHIO [10100pa ONTUMAJILHOTO I1ara}
If Error <> 0 Then GoTo Exit;
RDM = Est;
GoTo Endd;
Exit:
RDM = 0;
Endd:
End
End InstrLib
IIpumep 3. AHTHOBpaXkHas MpoLeaypa 00ydeHHs.
Instructor kParTan Used Libraryl; { AurnoBpaxkHas npoueaypa ooyuenus kParTan }
Main {OGyueHue BesieTcs 0 BceMy 00y4aroIieMy MHOXECTBY }

Label Exit, Exitl;
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Static

Color InstColor Name "L[Bet npumepoB oOyuatomero muoxecrsa" Default HFFFF; {Ilo ymonuanuio}
Integer OperColor Name "Onepauus 11 oroopa 1etos" Default CIn; {Bce npumepsl, B 1BeTE KO-}
String NetName Name "Vims cetu" Default ""; {TOpBIX €CTb XOTh OJUH €ANHUYHBIHA OUT}
Integer What Name "Uto o6y4ats" Default Parameters;

Integer k Name "Yucno maros mexay ParTan maramu" Default 2;  {ITo ymomruyanuto kParTan}

Real Accuracy Name "Tpebyemsiit Munumym ouenku' Default 0.00001;

Logic Direction Name "Cuyuaitnoe nanpasnenue win anturpaguent” Default True; {Ecian ncruna, }

Var {10 aHTUrpasNCHT}
Integer Handle; {Homep ceanca 3agauHuka}
String QName; {Wwms 3ampoca}
PRealArray Mapl, DirectMap;  {/lns Tekyiuero maccua napamerpos u ParTan nanpasieHust}
Real Step, ParTanStep; {lnMHbI 1WIAroB JyIs ONTHUMH3ALMY 11ara}
Real Estl, Est2; {Ans XpaHeHHs TeKyLIed 1 CITy4aiHOM OLIeHKH |
Long I;

Init

Begin
If Not SetInstructionObject (What, @NetName) Then GoTo Exit;  {3agaem 00beKThI 00yueHHs }
QName = "InitSession"; {3amaem ums 3anpoca}
Map!l = NewArray(mRealArray, 3); {Co3maemM MaccHB JUIs apryMEHTOB 3a1poca}
If Map = Null Then GoTo Exit;
TPointer(Map”[1]) = @InstColor; {3aHOCHM aapec MepBOro aprymMeHraj
TPointer(Map”[2]) = @OperColor; {3anocuM ajapec BTOPOro aprymeHTa}
TPointer(Map”[3]) = @Handle; {3aHOCHM aJpec TPEThEro apryMeHra}

If Not GenerateQuMap(@QName, Map) Then GoTo Exit; {OTkpbsiBacM ceaHc pabOThI C 3a1aUHUKOM }
If Not FreeArray(mReal Array, Map) Then GoTo Exit; {OcBoOOXITaeM MacCHB ISl apTYMEHTOB }

{CobcTBeHHO HavaIo O0yYeH!s |

Map = CreateArray; {Co3aem BcrioMoOraTe/IbHbIC MACCUBBI |
DirectMap= CreateArray;

If Map = Null Then GoTo Exit;

If DirectMap = Null Then GoTo Exit;

Estl = Accuracy*10; {3anaeM OIIEHKY, HE YIOBIECTBOPSIOLIYIO TPeOOBAHUIO TOUHOCTH |
Step = 0.005; {3aaeM HayaIbHOE 3HAYCHHUE LIATY }
End
InstrStep Est > Accuracy
Begin
If Not SaveArray(Mapl) Then GoTo Exit; {CoxpaHsieM HayaIbHBIi MACCUB ITAPAMETPOB }
For I=1 To k Do Begin {Bbinmonusiem k MexxnapTaHHBIX IIAroB}

If Direct Then Est = SDM(Handle, Step) Else Est = RDM(Handle, Step);
If Error <> 0 Then GoTo Exit;

End;
If Not SaveArray(DirectMap) Then GoTo Exit; {CoxpansieM KOHEYHbIil MACCHB [IAPAMETPOB}
For I =1 To TLong(Map"[0]) Do
DirectMap”[I] = DirectMap”[I] - Map”[1]; {Bbruncisiem Hanpapienue ParTan mara}
ParTanStep = 1; {3anaem HauaneHOe 3HaueHne ParTan mary}
Est = Optimize(DirectMap, ParTanStep); {BbI3bIBacM (GYHKIHUIO [10100pa ONTHMAJILHOTO I1ara}
If Error <> 0 Then GoTo Exit;
End
Close
Begin
Exit:
If Not EraseArray(Map) Then; {OcBoOOK1a€M BCIIOMOTATEIbHbIE MACCHBBI }
If Not EraseArray(DirectMap) Then;
QName = "CloseSession"; {3aaem umst 3ampoca}
Map = NewArray(mRealArray, 1); {Co3aeM MaccHB I apryMEHTOB 3arpoca}
If Map = Null Then GoTo Exitl;
TPointer(Map”[1]) = @Handle; {3aHoCHM agpec eAMHCTBEHHOIO apryMeHTa}

If Not GenerateQuest(@QName, Map) Then; {OTkpbiBaeM ceaHc pabOThI ¢ 3aJaUHUKOM }
If Not FreeArray(mRealArray, Map) Then; {OcB000X1aeM MacCHB [UIsl apI'yMEHTOB }
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Exitl:
End
End Instructor

8.4 CmaHOapm emopo20 ypo8Hs1i KOMIOHeHmMa y4umesb

KOMIOHEHT y4nTenb OJHOBPEMEHHO PabOTaeT TONBKO C OJHUM YYHTENEM. 3alpockl K KOMIIOHEHTY
YUMTENb MOXKHO Pa30HTh Ha CIEAYIOLIHUE IPYIIbL.
1. OGyuenwue ceTu.
2. YreHne/3anmch yUUTEINs.
3. MHuumanys peaakTopa yuuTess.
4. Pabota c mapamMeTpaMu y4IUTeIIsL.

8.4.1 OOyuenme cetn

K nmanHoli rpynne oTHocsTCS Tpu 3ampoca — 00yunTs ceth (InstructNet), mpoBectn N 1maros o0y4eHus
(NInstructSteps) u npepsatb 00y4enue (Closelnstruction).

8.4.1.1 O6yuump cems (InstructNet)

Onucanue 3amnpoca:
Pascal:
Function InstructNet : Logic;
C:
Logic InstructNet()
AprymMeHTOB HeT.

Hasnauenue — Ipou3BoIUT 00ydeHHE CETH.

OnucaHue UCIOJIHEHHS.

Ecmu Error <> 0, To BBIIIOJHEHHE 3aIIpOca NPEKPaIIaeTcs.

2. Ecnu B MOMEHT HOJIy4eHHMs 3apOca YUUTEINb HE 3arpyKeH, TO BO3HUKaeT omnbdka 601 — HeBepHOe nMs
KOMIIOHEHTa, YIIpaBJICHUE IIepeiaeTcs 00paboTynKy omuOoK, a 06paboTKa 3ampoca IpeKpamaeTcs.

3. BrmonHsAeTcA IIaBHAs IPOLEAypa 3arPyKEHHOTO YUHTETIA.

4. Ecnu Bo BpeMs BBIIOJIHEHUS 3alpoca BO3HUKAET OlIMOKa, a 3HaYeHue rnepeMeHHoi Error paBHO Hy:io,
TO IeHEepUPYeTCsl BHYTPEHHs omubKa 605 — ommbKa HCIIONHEHHS YUNTeNIs, yIpaBIeHHE TepelaeTcs
00paboTunKy onmboK, a 06paboTKa 3aIpoca NPEKPaIAeTCs.

5. Ecun Bo BpeMst BBIIIOJIHEHYS 3a1Ipoca BO3HUKAET OLIMOKa, a 3HaueHHe nepeMeHHoit Error He paBHO Hy-
110, To 00paboTKa 3aIpoca MPEKPaIaeTCs.

—

8.4.1.2 Ilposecmu N wazoeé ooyuenus (NInstructSteps)

Onucanue 3ampoca:
Pascal:
Function NlInstructNet( N : Integer ) : Logic;
C:
Logic NlnstructNet(Integer N)
Ormrcanue apryMeHTa:
N — uncII0 BBINOIHEHHUIT GJI0Ka OTHOTO 11ara 00yYEHHUS CETH.

HazHaueHue — mpon3BOUT 00YYCHHE CETH.
Onucanue UCIOIHEHHS.

1. Ecmu Error <> 0, T0 BBIIIOJIHEHHE 3aIIpoca MpeKpaIaeTcs.

2. Ecnu B MOMEHT MOJTyYEHHS 3alPOCa YUUTENb HE 3aTPy’KeH, TO BO3HUKAET oummoka 601 — HeBepHOE HMs
KOMIIOHEHTa, YIIpaBlIeHHE IIepeaeTcs 00paboTynKy omuboK, a 06paboTKa 3ampoca IpeKparaeTcs.

3. BemonHseTcs OJIOK MHAIMAIMHA TJaBHOW HPOIETYpHI 3arpy’KEHHOro yumTens, N pa3 BBITONHACTCS
GJIOK OZHOTO 11ara 00y4eHHs], BBIMOIHACTCS OJIOK 3aBepLICHUs 00yUCHHS.

4. Eciu Bo BpeMs BBIIOIHECHHUS 3aIIpOca BO3HUKAET OMIKOKA, a 3HAYCHHE HepeMeHHoil Error paBHO HyIIiO,
TO T€HEPUPYETCsl BHYTPEHHA ommoOKa 605 — ommbKa HCTIONHEHHS YUNTeNs, yIpaBIeHHe TepelaeTcs
00paboTuuky ounbok, a 00paboTKa 3ampoca NpeKpaIaeTcs.

5. Eciu Bo BpeMs BBITIOIHEHHS 3a1IpOca BO3HUKACT OMIMOKA, a 3HAYCHHE IIepeMeHHoii Error He paBHO HY-
1m0, To 00paboTKa 3ampoca MPEKPaIaeTcs.
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8.4.1.3 Ilpepsams obyuenue (Closelnstruction)

Omnmcanue 3anpoca:
Pascal:
Function Closelnstruction: Logic;
C:
Logic Closelnstruction()
AprymMeHTOB HeT.

HasnayeHue — npepbiBaeT 00y4eHHE CeTH.
Ornucanne UCTIOTHEHUSL.

1. Ecuu Error <> 0, T0 BbIIIOJIHEHHE 3aIIpOCa IIPEKPAIaeTCs.

2. Ecnu B MOMEHT IIOJIyYEHHs 3aIPOca YUHTElb He 3arpy’KeH, TO BO3HHKaeT omuoka 601 — HeBepHOE MM
KOMIIOHEHTA, yIpaBJIeHue nepegaercs o6paboTunky ommnbok, a 06paboTka 3ampoca MpeKpanaeTcs.

3. Eciu B MOMEHT I10JIy4€HUs 3a11poca He BHIIOJIHACTCS HU OJIMH U3 3alpocoB 00y4yuTh ceth (InstructNet)
unu npoectd N maros o6yuenus (NInstructSteps), To BozHuKaeT ommbdka 606 — HEBEPHOE HCIIOB30-
BaHME 3aIpoca Ha NpepbiBaHue 00y4yeHus, ypaBieHue nepeaaercs o0padborunky omubok, a 00padbot-
Ka 3aIpoca MPeKpaIaeTcs.

4, 3aBepmaeTcx BBITIOJTHEHHUE TEKYIIETO 1Iara 06y'{el-m9[ ceTu.

5. Bbinonnsercs 610K 3aBeplIeHHs 00y4EeHHs CETH.

6. Ecnm Bo Bpems BHIIIOJHEHHS 3alpoca BO3HHKAET OIIMOKa, a 3HaUCHHE IepeMeHHo# Error paBHO HyIIIO,
TO TeHEepUPYeTCsi BHYTPEHHss omnbka 605 — omunbKa NCIONHEHUs yUUTENs, yIpaBlIeHHe nepeaeTcst
00paboTuHKy onmboK, a 06paboTKa 3aIpoca HPEKPAIACTCS.

7. Ecnu BO BpEM BBITIOJTHEHHUSA 3alIpOCa BO3SHUKACT oum61<a, a 3Ha4YCHHUEC HCpeMCHHOﬁ Error He paBHO HY-
110, TO 00paboTKa 3apoca NpeKpaIaeTcs.

8.4.2 UYreHue/3anuch yuuTeas

B nmanHOM pas3ziesie OMmMcaHbl 3apoChl, O3BOJIAOIINAC 3arpy3UTh YUUTECIIA C TUCKA WA U3 TTAMATH, BbI-
TPY3HUTh YYUTEIA U COXPAHUTH TCKYLICTO YUUTEIIS HA TUCKE WITH B ITaMATH.

8.4.2.1 Ilpouumams yuumens (inAdd)

Onucanue 3anpoca:
Pascal:
Function inAdd( CompName : PString ) : Logic;
C:
Logic inAdd(PString CompName)
Onucanue aprymMeHra:
CompName — yka3zaTesb Ha CTPOKY CUMBOJIOB, COJEPIXKAILYIO MMsl (hailjia KOMIIOHEHTA HJIU aJIpec OIlH-
CaHUsI KOMIIOHEHTA.

Hasnauenue — unraer YUUTE)IA C AUCKA U U3 TTaMSATH.

Onucanyue UCIOIHEHHS.

1. Ecmu B kauectBe aprymenta CompName jiaHa CTpOKa, IIepBbIC YeThIPe CHMBOJIA KOTOPOH COCTaBIISIOT
cioBo File, To ocranpHas 4acTb CTPOKH COZACPIKUT UM KOMIIOHEHTA M Tociie mpobena uMs aiina, co-
JeprKaIero KOMIOHEHTY. B mpoTuBHOM citydae cunrtaercs, yto aprymenT CompName COIEPXKHT yKa-
3aTelb Ha 00NACTh HAMATH, COJCPIKAIIYIO OLIMCAaHHEe KOMIIOHEHTA B (popMaTe I 3allicH Ha auck. Ec-
JIM ONHCAaHHE HE BMEIIAETCS B OAHY 00NACTb MaMATH, TO JIOIYCKACTCS BKIIIOYEHHE B TEKCT OMMCAHUS
KOMIIOHEHTa KiIto4yeBoro ciosa Continue, 32 KOTOPBIM ClIEIyeT YeThIpe OaiiTa, coepialiue aapec cie-
JyIoIlel 001aCTH MaMATH.

2. Eciu B naHHBIH MOMEHT 3arpy’KeH ApYyroil yuuTelb, TO BhINOIHAETCA 3anpoc inDelete. Yuurens cum-
ThIBaeTCA U3 (ailiia WK U3 MaMsATh.

3. Ecnu cuuThIBaHHE 3aBepIIAETCs MO OMHKOKE, TO BO3HUKAET omHnoka 602 — onmbka CUMTHIBAHUS YUHTe-
J151, yIpaBjieHue nepepaercs 00paborunxy omubok, a 00paboTka 3anpoca IpeKpariaeTcs.

8.4.2.2 Yoanenue yuumens (inDelete)

Onucanue 3amnpoca:
Pascal:
Function inDelete : Logic;
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C:
Logic inDelete()
ApryMeHTOB HeT.

Hasnauenue — ynanser 3arpy>KeHHOT0 B IIaMsITh yYUTEIS.
OrnmcaHye UCIOIHECHNUSL.

1. Ecnm cnucok B MOMEHT TONYYEHHs 3aIpoca YUHTeNb HE 3arpy’keH, TO BO3HMKaeT ommbka 601 — He-
BEpHOE MMl y4uMTells, ylpaBlieHue nepenaercs o0padoTyuky ommnbok, a 00paboTka 3ampoca npekpa-
maercs.

8.4.2.3 3anuce komnonenma (inWrite)

Ornmcanne 3anpoca:
Pascal:

Function inWrite(Var FileName : PString) : Logic;
C:

Logic inWrite(PString* FileName)

OrncaHye apryMeHTOB:
CompName — yKa3aTesb Ha CTPOKY CHMBOJIOB, COJCPIKAIILYIO HMs KOMIIOHEHTA.
FileName — ums ¢aiina uinu agpec namsTy, Ky/a Hajo 3a[ucaTh KOMIIOHEHT.

Hasnauenue — coxpanset yuutens B aiine Win B IaMATH.
Onucanue UCIOJIHEHHS.

1. Ecnu B MOMEHT TIOTYYCHHA 3alIpOCa YIUTENIb HE 3arPY’KEH, TO BO3SHUKACT ommbka 601 — HEBEPHOC UM
KOMITOHEHTA, yIIpaBlIeHHUe epeaaeTcs 00paboTurky omuboK, a 00paboTka 3ampoca npeKpaniaeTces.

2. Ecmm B kayectBe aprymenTa FileName naHa cTpoka, TepBbie YeThIpe CHMBOJIA KOTOPOH COCTaBIISIOT
cioBo File, To ocTanbHas 9acTh CTPOKM COAEPXKHUT UM (aiina 1yis 3amicy KOMIIOHEHTa. B mpoTuBHOM
ciyqae FileName gomken comepxars IyCTol ykasarelb. B 9ToM cilydyae 3ampoc BepHET B HEM yKasa-
TeNb Ha 00IacTh NMaMATH, KyJa OyJeT MOMEIICHO ONMCaHWe KOMIIOHEHTa B (opMmaTe JUIsi 3aliCH Ha
JIUCK. Ecnu onucanue He BMemaeTcs B onHy 06macTh TIaMATH, TO B TEKCT 6yIlCT BKJIFOYCHO KJIIHOUYEBOC
cioso Continue, 3a KOTOPBIM CJIEIyeT YeThipe OaiiTa, copepialiye aapec cleayonlei o6IacTy nams-
TH.

3. Ecnu Bo BpeMsi COXpaHEHUs] KOMIOHEHTA BO3HUKHET oumMOKa, TO BO3HUKaeT oumOka 603 — ommobka
COXpaHCHHsI KOMIIOHEHTA, YIIPaBJICHHE IepeaeTcs 00paboTunKy omuOoK, a 06paboTKa 3ampoca mpe-
KpamaeTcs.

8.4.3 NHunmanus peaakTopa y4uTeas

K oTo0it rpynme 3ampocoB OTHOCHTCS 3alpoC, KOTOPbI HHULUUPYET paboTy HEe paccMaTpUBAcMOro B
JIaHHOM paboTe KOMIOHEHTA — PEIAKTOPa YUHTEIIs.

8.4.3.1 Peoaxmuposams komnoneum (inEdit)

Onucanue 3ampoca:

Pascal:

Procedure inEdit(CompName : PString);

C:

void inEdit(PString CompName)

Onucanue aprymMeHra:

CompName — yka3aTenb Ha CTPOKY CHMBOJIOB — UM (haiiiia MIIH afipec MaMATH, COAEpKaIlUe OMICaHne
YUUTENs.

Ecnu B kauecTBe aprymenra CompName JaHa CTpOKa, HEPBbIe YEThIPE CUMBOJIA KOTOPOH COCTABISIOT
cnoBo File, To ocTanbHas 4acTh CTPOKU COACPIKUT MMs YUHTEN U mocie mpodena ums ¢aiina, cogepikaiiero
omucaHue y4urelns. B mpotuBHOM ciiydae cuuraercs, 4yto aprymeHT CompName COIep)KHT ykas3aTellb Ha 00-
JIaCTh MMaMATH, COACPIKALILYIO OTTMCAHUE YIUTEIIS B Cl)OpMaTC JUIA 3alIMCH Ha TUCK. Ecnu onucanue He BMEIIACTCA
B OJIHY 00J1aCTh HaMATH, TO JOIYCKACTCsA BKIIIOUYEHUE B TEKCT OMKUCAHUSA KIIFOYEBOI'O CJI0Ba Continue, 3a KOTO-
PBIM clleyeT ueThipe OaiiTa, coaeprKaline apec ceayromei 001acTi NamMsTH.

Ecnu B kayectBe aprymenta CompName nepezaH IyCToi yKa3aTelb WIH yKa3aTelb Ha yCTYI0 CTPOKY,
TO PEJIAKTOP CO3JaeT HOBOTO yYUTEIISL.

8.4.4 Palora c mapameTpamMu yunTesst

B nannom pasjiese OnMcaHsbl 3aMpoCkl, NO3BOJIAIOIINAC U3MCHATE ITapaMeTPbl YYUTCIIA.
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Param.

8.4.4.1 Ilonyyume napamemput (inGetData)

Onucanue 3ampoca:
Pascal:
Function inGetData(Var Param : PRealArray ) : Logic;
C:
Logic inGetData(PReal Array* Param)
Onucanue aprymMeHra:
Param — ajipec MaccuBa apaMeTpos.

Haznauenue — BO3BpPAIACT BEKTOP MAPAMETPOB YIUTECISA.

OnucaHue UCIIOJIHEHHS.

Eciu Error <> 0, To BBIIIOJHEHHE 3aIIpOca NPEKPanIaeTcs.

Ecnn B MOMEHT IoItyueHus 3arpoca yuuTenb He 3arpyKeH, TO BO3HUKaeT oumbka 601 — HeBepHOE UMs
KOMIIOHEHTa, YIIpaBJICHUE IIepeiaeTcs 00paboTynKy omuOoK, a 06paboTKa 3ampoca IpeKpamaeTcs.

B maccuB, aapec KOTOporo nepeiaH B apryMmente Param, 3aHoCATCS 3HaYeHUs mapameTpos. [lapamert-
PBbI 3aHOCATCA B MACCUB B MIOPA/IKE OIMCAaHUA B pa3/€ji€ OMUCAHUS CTATUYECKUX [IEPEMEHHBIX.

8.4.4.2 Ilonyyums umena napamempos (inGetName)

Onucanue 3anpoca:
Pascal:
Function inGetName(Var Param : PRealArray ) : Logic;
C:
Logic inGetName(PRealArray* Param)
Onucanue aprymMeHra:
Param — ajipec MaccuBa yKa3aTelcii Ha Ha3BaHHs ITapaMETPOB.

Ha3znauenue — Bo3BpalaeT BEKTOp yKasaTesleil Ha Ha3BaHUs IapaMETPOB YUUTEIIS.

OrnrcaHue HCTOMHEHNSL.

Ecnu Error <> 0, To BBIIOJHEHUE 3a1Ipoca IPeKpaIaeTcs.

Eciu B MOMEHT IOJIy4eHHs 3a11pOCca YUHTENb HE 3arPyKeH, TO BO3HUKaeT oumbka 601 — HeBepHOE UMst
KOMIIOHEHTA, yIpaBJIeHUE nepegaeTcs 06paboTurKy ommnbokK, a 06paboTka 3ampoca MpeKpamaeTcs.

B maccus, agpec KOTOporo mepeiaH B aprymente Param, 3aHocsiTcst agpeca CHMBOJIBHBIX CTPOK, CO-
JePrKAIMX HAa3BaHUS 1aPaMETPOB.

8.4.4.3 Ycmanoseums napamempul (inSetData)

Omnmcanye 3amnpoca:
Pascal:
Function inSetData(Param : PRealArray ) : Logic;
C:
Logic inSetData(PReal Array Param)
Ormnmcanye apryMeHTOB:
Param — aapec MaccuBa napamMmeTpos.

Hasnauenne — 3aMeHsieT 3HAYEHHS TapaMeTpoB YYWUTCJII Ha 3HAYCHUs, ICPCAAaHHbIC, B apryMEHTC

OnucaHue UCIIOJIHEHHS.

Ecnu Error <> 0, To BBINOJIHEHHUE 3aMpoca MpeKpaniaeTcs.

Ecnn B MOMEHT moitydeHus 3ampoca yuuTenb He 3arpyKeH, TO BO3HUKaeT oumbka 601 — HeBepHOE UMs
KOMIIOHEHTa, YIIpaBJICHUE IIepeiaeTcs 00paboTynKy omuboK, a 06paboTKa 3ampoca IpeKpamaeTcs.
l'IapaMeTpLI, 3HAYCHUA KOTOPBIX XPAaHATCSA B MAaCCHUBE, aipeC KOTOPOro InepeaaH B apryMeHTe Param,
TEPENAOTCS YUUTEIIO.
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8.4.5 O0pa6oTka omudok

B Tab1. 4 npuBeneH MOMHbINH CIIUCOK OIIMOOK, KOTOPBIE MOTYT BO3HUKATh HPH BBINOJIHEHUH 3aIIPOCOB
KOMIIOHGHTOM Y4HTEllb, M JICHCTBUS CTAHIAPTHOr0 00paboTUHKa OIIHOOK.

Tabnuua 4.
OnMOKH KOMIOHEHTA YUUTEIb U ACHCTBHS CTaHAAPTHOTO 00paboTYHKa OLIHOOK.

NeHp  3Banme omnOkuCrangaprHas obOpaboTtka

601 | HecoBMECTUMOCTb CETH M YUUTeNsi3aHeceHHe Homepa B Error
602 | OmmbKa CYUTHIBAHUS YUHTENSI3aHECCHHE Homepa B Error
603 | OmmbKka cOXpaHeHHs yUHTEISI3aHECEHUE Homepa B Error
604 | HekoppekTHas paboTa ¢ namMsThi03aHeceHue Homepa B Error
605 | OmubKa UCIIOIHEHHUS YUuTesi3aHeCeHHe Homepa B Error
606 | HeBepHOe HCIONB30BaHME 3apOCca Ha pephIBaHKe o00ydeHus3aHeceHne  Homepa B Error
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