8. YuuTtenb

OTOT KOMIOHEHT HE ABISETCS CTOJb YHHUBEPCAIBHBIM KaK 3aJlauHUK, OLIEHKA WM HEeHpOHHAs CeTb, MO-
CKOJIbKY CYIIECTBYET PsiJ] AITOPUTMOB OOYYEHHMS JKECTKO HPHUBSI3aHHBIX K apXUTEKType HelpoHHOHU cetu. [Ipu-
MepaMH TaKuX aJTOPUTMOB MOTYT CIIyHTh 0OydeHue ((popMHUpOBaHHE CHHANTHYECKON KapThl) ceTH Xomdu-
na, obyuenne cetu KoxoHeHa M psii ApYrUX aHAIOTHMYHBEIX cereil. OnqHako B riase «OnucaHne HEHPOHHBIX ce-
Tei» IPUBOANTCS CII0co0 (OPMUPOBAHUS ceTel, MO3BOJSIONMH 00yyaTh cetd Xondunaa u KoxoHeHa MeToIoM
oOpaTHOTO pacrpocTpaHeHus: omHOKK. ONMCHIBaEMBIN B 3TOW IJIaBe CTaHAAPT KOMIOHEHTA YYHUTEIb OPHEHTH-
POBaH B IIEPBYIO Ouepe/ib Ha 00ydeHne JBOHCTBEHHBIX CeTeH (ceTel 00paTHOTO pacipoCTpaHEHUsI OLIIHOKH).

8.1 Ymo moxHO oby4yamb memodom deolicmeeHHocmu

Kak npaBuiio, MeTo1 1BOWCTBEHHOCTH (OOpaTHOTO pacrpoCTpaHEHUs! OMIMOKHM) MCHOIB3YIOT JUIS HOA-
CTPOWKH ITapaMeTpoB HeWpoHHOW ceTH. OHAKO, Kak OBIIO MOKa3aHO B riaBe «OnucaHne HEHPOHHBIX CETe»,
CEeThb MOKET BBIUUCIATH HE TOJILKO I'PaleHT (DYHKIMU OLCHKH 10 00y4aeMbIM MapaMeTpaM CETH, HO M MO BXOJI-
HBIM CHTHaJIaM ceTH. Vcnonb3ys rpafieHT GpyHKIUKM OLEHKH N0 BXOJIHBIM CUTHAJIaM CETH MOXHO pelaTth 3aja-
4y, 0OpaTHYIO 110 OTHOLICHUIO K 00YYEHHIO HEHPOHHOH ceTH.

Paccmotpum crienytomuit nmpumep. Ilycth ecTh ceThb, 00ydeHHast MpeICKa3bIBaTh M0 TEKYIIEMY COCTOSI-
HUIO OOJBHOTO M HAO0Opy NMPHUMEHSEMBIX JEKapCTB COCTOSIHUE OOJBHOTO Yepe3 HEKOTOPBIH MPOMEXYTOK BpeMe-
uu. [loctynun HOBBIH GonbHOHM. Ero mapamerpsl BBenu ceTw M OHa Bblgaja Hporuo3. M3 mpornosa ciemyer
YXyALIEHHE HEKOTOPhIX NapaMeTPOB COCTOSHUS OONBHOTO. Bo3bMeM BBIIAHHBIN CETHIO POTHO3, 3aMEHHM 3Ha-
YEeHHUs MapaMeTpoB, 10 KOTOPHIM HaOIIofaeTcs yxyAlIeHHe, Ha jKeJaeMble 3HaueHus. [loiydeHHBIH BEKTOp
OTBETOB OOBSBUM IIPAaBUIIBHBIM OTBETOM. VIMest IpaBMIILHEBIA OTBET M OTBET, BBIAAHHBIA CETHIO, BBIYHUCIUM I'pa-
JMEHT (DYHKIIMU OLIEHKH MO BXOJHBIM CHI'HAJNaM CETH. B COOTBETCTBMM CO 3HAUCHMSMH DIIEMEHTOB I'pajJMeHTa
N3MEHUM 3HA4YCHUS BXOJHBIX CHTHAJIOB CETH TaK, YTOOBI OLIEHKAa yMeHbIIWIack. [Ipopenas sty npouenypy He-
CKOJIBKO a3, MOJyYMM BEKTOpP BXOJAHBIX CHUTHAJIOB, MOPOXKIAIOMINX MPAaBWIBHBIA OTBET. Jlanee Bpad IOJDKEH
OTIPENETINTh, KaKUM CHOCO0OM (KakMMH JIEKapCTBaMHU WIIM TPOLETypaMH) IepeBeCTH OONBHOTO B Tpedyemoe
(TmosydeHHOE B X0/1¢ 00y4eHHs BXOJHBIX CHTHAJIOB) COCTOSIHME. B GONBIIMHCTBE CilydaeB 4acTh BXOAHBIX CHI'-
HAaJIOB HE TIO/UIeKUT N3MEHEHHIO (HalpuMep TI0JI WM Bo3pacT 00JbHOT0). B 9TOM ciiyyae 3T BXOJHbBIE CUTHAIIBI
JIOJDKHBI OBITH ITOMEUYEHBI Kak He o0y4aemble (CM. HCIIOJIb30BaHHE MAacKu 00y4aeMOCTH BXOJHBIX CHT'HAJIOB B
rinaBe «Onucanue HEUPOHHBIX CeTei).

Taxum 06pa3om, cHOCOOHOCTH ceTel BHIYUCIATH TPaJieHT (QyHKIMN OLEHKH 110 BXOJHBIM IapaMeTpam
CeTH TMO3BOJISIET PELIaTh BIIOJHE OCMBICICHHYIO OOpaTHyIO 3aj1ady: Tak NMoAoOpaTh BXOIHBIE CHIHAIIBI CETH,
9YTOOBI BHIXOJHbIE CHUI'HAIIBI YIOBJICTBOPSUIN 3aJaHHBIM TPEOOBAHUSM.

Kpome Toro, ucnons3oBaHue HEHPOHHBIX CETEH MO3BOJSAET CTABUTh HOBBIE BOIIPOCHI NIEpE HCCIIEA0BA-
teneM. B mpaxtuke rpynmsl «HeilipoKommn» Obul cnenyromuii cirydaii. beuta mocraBieHa 3amada oOy4uTh CETh
CTaBUThH JIMAarHO3 BTOPHYHOTO HMMYHOJIC(HIINTA 110 JTaHHBIM aHAJIN30B KPOBU M KJIETOYHOTO MeTabonm3ma. Bes
oOyuatommasi BeIOOpKa Oblia pa30ouTa Ha JiBa Kjiacca: OOJbHBEIE W 310poBble. IIpu aHamu3e 0as3bl NaHHBIX CTaH-
JTAPTHBIMHU CTATHCTUYECKHMMHU METOJIaM{ 3HAUMMBbIX OTJINYMI 0OHApYXHTh He yaanoch. CeTh OKa3anach HE CIO-
cobHa oOyunthes. Jlanee y wccienoBatelst ObIIO [Ba IyTH: JIMOO YBENWYUTH YMCIIO HEHPOHOB B CeTH, JIMOO
OTIpEIeTINTh, YTO MemaeT oOy4yenuro. MccnenoBarenyu BoiOpanu Bropoi myTh. I[Ipn oOydenun cetu Obuia mpu-
MEHEHa cJeyromas Mpoleaypa: Kak TOIbKO O0OyUYeHHE CEeTH OCTaHABIMBAJIOCH M3-32 HEBO3MOXHOCTH JalbHEH-
IIEr0 YMEHBIICHUS OLIEHKH, TIPHUMEp, MMEIOIINH HauXyJIIYI0 OLEHKY, HCKITIoYaJcs U3 00y4aroniero MHOKECTBa.
ITocne Toro, Kak ceTh OOy4YHMJIACH PELICHHUIO 33Ja4M Ha YCEYEHHOM OOydYaroIleM MHOXKECTBE, ObUI IPOBE/CH
aHaJIM3 UCKITIOYEHHBIX TPUMEPOB. BBIICHUIIOCH, YTO UCKIIIOUEHO OKOJIO MOJIOBHHBI OOJIBHBIX. TOraa MHOXXECTBO
OosbHBIX OBUTO pa30uTO Ha JBa Kilacca — OosbHbIe] (OcTaBIIMecs B 00ydarolieM MHOXeCTBe) U OosbHbIe2 (Hc-
KiroueHHble). [Ipu TakoM pazOoueHHu oOydaromield BBIOOPKH CTaHIApTHBIE METOJbI CTATHCTHKU TOKa3alH 3Ha-
YUMBIC Pa3INyus B Mapamerpax kiaccoB. OOydeHue ceTr Kiaccu(UKanuy Ha TPH Kilacca OBICTPO 3aBEPLIMIOCH
NOJHBIM ycriexoM. [Ipu conepikaTeIbHOM aHAIM3Ee MPUMEPOB, COCTABILIIONIMX Kiacchl OonbHbIe] 1 GosbHBIE2,
OBUIO yCTaHOBJIEHO, YTO K Kiaccy OoiHblel OTHOCsATCS OOJNBbHBIC Ha 3aBepLIaloUIel CTaguu 3a00jeBaHMA, a K
KJaccy OosnbHBIC2 — Ha HadanbHOH. PaHee Takoe pa3dreHue OOJIBHBIX HE NpOBOAMIIOCH. TakuM oOpazom, oOyde-
HUE HEHpPOHHOW CETH PELICHUI0 MPUKIAIHOM 3aJauu MOCTaBUJIO Mepel UCCIEI0BATENEM COAEP KAaTEIbHbINA BO-
IpoC, MO3BOJIMBIINK NOIyYUTh HOBOE 3HAHUE O MPEIMETHOH 00JIacTH.

[TonBoas urorm 3TOroO pasnena, MOXKHO CKa3aThb, YTO, UCIIOJIB3YSI METOJ JBOWCTBEHHOCTH B OOY4YEHHH
HEHPOHHBIX CETeH MOXKHO:

1. OOyd4arh ceTh pEIICHHIO 33/1a4H.
2. TlonOuparh BXOJIHBIE JaHHBIE TaK, YTOOBI HA BBIXO/E HEHPOHHOI ceTn ObLT 3aJaHHBINA OTBET.
3. CraBuTH BONIPOCHI O COOTBETCTBUM BXOJHBIX JJAaHHBIX 33/1a4HIKa IOCTAHOBKE HEHpOCeTEeBON 3a/1au.
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8.2 OnucaHue anzopummoe oby4yeHusi

Bce anroputMbl 00ydeHust ceTeld METOJOM 0OpaTHOTO paclpOCTPAHESHHUST ONTUOKKM OMHPAIOTCS Ha CIIO-
COOHOCTh CETH BBIUHCIATH TPAANCHT (PYHKIMU OMIMOKK 1O o0ydarommM mapamerpam. Jlaxke mpaBuio Xeb60a
HCTIONB3YEeT BEKTOP IICEBAOTPAAHMEHTa, BBHIYMCIIIEMBI CETHIO MPU HCIOIB30BAHMH 3EPKAJIHHOTO ITOPOTOBOTO
anemenTa (cM. pazgen «IloporoBeiid dyeMeHT» TiaBbl «OmucaHue HEHpOHHBIX ceTei»). Takum oOpa3oM, akT
00y4YeHHST COCTOUT M3 BHIUYUCIICHHUS TPaJUeHTa U COOCTBEHHO 00y4YeHHs ceTr (Moan(pUKaluy mapaMeTpoB CETH).
OmHako, CyIIeCTBYET MHOKECTBO HE TPAIMCHTHBIX METOAOB OOydYCHHS, TaKMX, KaK METOJ ITOKOOPIMHATHOTO
CITyCKa, METOJI CIIy4allHOTO TMOMCKa M lieJioe ceMmeicTBo MeTtofoB MonTe-Kapno. Bee 3T MeToasl MOTyT Hc-
MTOJTB30BATHCS NP 00y4YeHWN HEHPOHHBIX CeTel, XOTs, KaK MPaBWIO, OHH MeHee (P (EKTHBHBI, YeM T'paJueHT-
HBIE MeTO/Ibl. HekoTophie BapuaHThI METO0B 00yUCHNS OMUCAHBI Jajiee B ATOH IIaBe.

ITockoapKy 00y4eHHe OBOWCTBEHHBIX CETEH C TOUKH 3PEHHS HCIIONB3YEeMOTO MAaTeMaTHYECKOTO ara-
paTa SKBUBAJICHTHO 3aJadye MHOTOMEPHON ONTHMHU3AIUH, TO B JaHHOH IIaBE€ PACCMOTPEHBI TOJIBKO HECKOIBKO
METOJIOB OO0y4eHHs, HanOoJIiee UCIIONIB3YEeMbIX TIpH 00ydeHnn cereil. boiee momHoe mpeacTaBieHne 0 METoaax
ONTHUMH3AINH, JOMYCKAIOMKX HCIIONF30BaHUE B OOyUeHWH HEHPOHHBIX CETEeH, MOXKHO IONYyYUTh M3 KHHT II0
MeTonaM ontuMu3anuu (cMm. Hanpumep [48, 103, 142]).

8.2.1 Kparkuii 0030p MAaKpOKOMAaH yYUTeJsl

[Ipu onmcanny METOOB MCIOJNIB3YETCS HAOOP MaKpOCOB, PUBEACHHBIN B Tabd. 2. B tabn. 2 gaHo mo-
SICHEHHE BBINOJHIAEMBIX MaKpocaMu AedcTBU. Bce MakpokoMaHIBsl MOTYT ONEpUPOBATh C JAHHBIMU Kak Ipo-
CTPaHCTBA MapaMeTPOB, TAK U MPOCTPAHCTBA BXOAHBIX CUTHAJIOB CeTH. B mepBoil yacTu riasbl mojaraercs, 4To
00beKT 00ydeHHs YCTaHOBJIEH 3apaHee. B Makpocax HCIIOIB3YIOTCS MOHSTHS M apryMEHTHI, NIPUBE/ICHHBIC B
Tabn. 1. Cimcok MakpoKoMaHA npuBesieH B Ta0u. 2. IIpu onrcanny MeTo 0B 00y4eHHs Bce apryMEHThl UMEIOT

Tabnmma 1
[ToHATHS M apryMEHTH MAaKPOKOMAH] YIUTEIS (IPEABAPUTEIHHBIA CIIHCOK)
Hazpanue CMBICT
Touxka Touka B MPOCTpAHCTBE MapaMETPOB UM BXOJIHBIX CUTHAJIOB. AHAJIOTUYHA BEKTOPY.
Bekrtop BekTop B npocTpaHCTBE IMapaMeTpOB WIM BXOJAHBIX CUTHAJIOB. AHAJIOTHYEH TOYKE.

BexTtop MHHHMYMOB BexkTop MUHUMaIIBHBIX 3HAYCHU TapaMEeTPOB WIM BXOJHBIX CHTHAJIOB.

Bekrop makcuMyMoB | BekTop MakcHManbHBIX 3HAYCHHH ITAPAMETPOB FUTH BXOJIHBIX CHTHAJIOB.

VYkazatens Ha BEKTOp | Axpec Bekropa. Vicnoip3yeTcs Ajis mepenadn BEeKTOPOB B MAKPOKOMAHIBL.

IlycToil ykazaTenb ‘Ykazarenb Ha OTCYTCTBYIOLIUH BEKTOP.

Tabnwmma 2
Crimcok MakpOKOMaH]| YIHUTeNs (TIpeIBapUTEIbHBIN).

Hassanne

ApPTyMEHTHI (THTIBI)

Bremonnasembie neiicTBUsS

Co3znatb_BEKTOp

VYka3aTtenb Ha BEKTOP

Co3maeT 3K3eMIUISIp BEKTOpa ¢ HEONpPEICTICHHBIMI 3HAYCHUS-
MH. AJlpec BEeKTOpa NOMeINIaeTcsl B YKa3aTellb Ha BEKTOP.

OCBOOOIUTE BEKTOP

VYka3aTtenb Ha BEKTOD

OcB00OXTaeT MaMsTh 3aHATYIO BEKTOPOM, PACIIOJIOKEHHBIM
1o ajipecy YKazaTeidb Ha BEKTOP.

Cry4qaiiHBIIL BEKTOP

VYka3aTtenb Ha BEKTOP

B Bektope, Ha KOTOpBI yKa3blBacT YKazarelb Ha BEKTOP,
TeHEepHUpYeTCS BEKTOp, KaKAas W3 KOOPAWHAT KOTOPOTO SIBIISI-
ercs ciydyallHOM BETUYMHOM, paBHOMEPHO pacipeiesieHHON Ha
MHTEpBaJie MEXKIY 3HAUCHUSMH COOTBETCTBYIOIINX KOOPAWHAT
BEKTOpOB Bexktop MuHMMYMOB 1 BekTop MakcMMyMOB.

Momndukanus BeKTopa

Yka3zaTenb_Ha_ BEKTOP
Craperit_lar
Hossiii_Illar

T'enepupyeT 3ampoc Ha MOAM(UKANNIO BEKTOpa (CM. paszmen
«I[IpoBectn obydenue (Modify)» rmaBel «Omnucanue HEHPOH-
HBIX CETEW»).

OnTuMu3anys_Imara

VYka3aTtenb Ha_ BEKTOP
Hayvanpseni [ar

TTpon3BoANT OAOOP ONTHMAILHOTO mIara (CM. puc. 3).

CoxpaHUTHh_BEKTOP

VYka3aTtenb Ha_ BEKTOP

CkonmpoBaTh TEKyIIHil BEKTOp B BEKTOp, YKa3aHHBIN B apry-
MEHTe YKazaTellb Ha BEKTOp.

VYcrano-
BHTH TapaMeTpPhl

VYka3aTtenb Ha BEKTOp

CkomrpoBaTh BEKTOp, YyKa3aHHBIH B aprymMeHTe YKasza-
TEJNb Ha BEKTOP, B TEKYIIHI BEKTOP.

BrruncauTs OLEHKY

Orenka

Brruncnser oneHKy TeKyIIero BeKTopa. BrrumcieHHyo Benn-
YHHY CKJIaJIbIBaeT B apryMeHT OIeHKa.

Berauciauts IpagucHT

Brrunciger rpagiieHT QYHKIMA OLEHKH.
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THII, OHpCZ[CJISIeMBIﬁ THUIIOM apryMCeHTa MaKpOKOMaHAbI. Ecnm B onmucanuun MAaKpOKOMaH/ibl B Taba. 2 THI apry-
MCHTa HE€ COOTBCTCTBYCT HA OJHOMY M3 TUIIOB, MPUBCACHHBIX B Ta01. l, TO O9THU ApPryMEHTbI UMCIOT YHCIIOBOK

THII.

8.2.2 HerpaameHTHBIC MeTOAbI 00y4eHUsI

Cpenu HETpaAMEHTHBIX METOJOB PAaCCMOTPUM CIIEAYIOIINE METONBI, KaXIbIH W3 KOTOPHIX SIBIISACTCS

IIPEACTABUTEIIEM LIEJIOTO ceMelicTBa METOJIOB ONTHUMU3AIINH

1. Merton ciny4aitHo# cTpenbObI (MTpeIcTaBUTeNh ceMeiicTBa MeTo10B MoHnTe-Kapio).
2. MeToa MOKOOPAMHATHOTO CITyCKa (TICEBIOTPAAUEHTHBINA METO).

3. Meton ciy4aiiHOTO TOWCKa (TICEBAOTPAIHMCHTHBIM
METON).
4. Meron Henmnepa-Muna.

8.2.2.1 Memoo cayuaitnou cmpenvol

Wnest MeTona cayqaifHON CTpPEenbObI COCTOUT B T'eHE-
parmu OONBIION TOCIEAOBATCIBHOCTH CIyYailHBIX TOYCK M
BBIYMCIICHUSI OLCHKH B KaxkaoW u3 Hux. Ilpu mocraTouHoii
JUTMHE TIOCIIEeIOBATEIFHOCTH MIUHUMYM OYZET HaiijieH. 3amich
9TOM MpoLEAYphl Ha MaKpOs3bIKE IpHUBEEHA Ha pHC. 1

OcTaHoBKa JaHHOW Npolenypbl MPOU3BOAUTCS IO
KOMaH/ie I0JIb30BaTeNsl UM MPHU BBHITOJHEHUH YCIOBUS, UYTO
O1 crano MeHblIe HEKOTOPOU 3aaHHON BeanuuHbl. CylecT-
BYET OIPOMHOE pa3HooOpa3ue MOIU(UKAIMN 3TOTO METOJa.
HawnGonee mpocToit sBiseTCS METOJ CIy4allHOH CTpenbOBI C
yMeHbllIeHueM paauyca. [lpuMep mpouemaypsl, peanusyrouiei
9TOT METOJ, NMPUBEACH Ha puc. 2. B aToM Merone ecTh liBa

mapameTpa, 3aJJaBacMbIX T0JIb30BaTEIICM:

Yucno MOMBITOK — YHCIO HEYAaYHBIX
MPOOHBIX TEHepaluii BeKTopa NpHU
OJTHOM pajiyce.

MuHHMaNEHBIA _pailyc — MHUHAMAIIEHOE
3HAYCHUC paguyca, INPH KOTOPOM
MPOA0IDKAET pabOTaTh AITOPHUTM.
Wnest 3Toro MeToga COCTOUT B Clic-

IyroieM. 3a1aquMcs Ha9adlbHBIM COCTOSIHUEM
BekTopa mapamerpoB. HoOBBIH BekTop mapa-
METPOB OyIleM MCKaTh KaK CYMMY Ha4albHOTO
U CIy4alHOTO, YMHOXCHHOTO Ha pajauyc,
BekTopoB. Ecim mocite Uncino MomeITOK ciy-
YaHBIX TCHEepalui He MPOU30ILI0 YMEHbIIIC-
HUS OLICHKH, TO YMEHBIIaeM pamuyc. Ecmu
MPOU30IIIO YMEHBIICHUE OICHKH, TO MOJY-
YCHHBI BEKTOpP OOBSBISCM HAaYallbHBIM U
MPOAOIDKAEM TMPOLEAYPY C TEM KXKE IIaroMm.
BaxxHo, 4TOOBI TOCIEIOBATEIBHOCTh YMEHbB-
IIAFOIIUXCS PAJNyCOB OOpa3oBBIBAIA PACXO-
nauuiics psag. [lpumepoMm Takoil mocienoBa-
TEIBHOCTH MOXKET CITyXKHUTh HCIOJIH30BAHHBIN
B mipumepe Ha puc. 2 pan 1/71.

OTMmeueH psif cilydaeB, KOT/Ia METOJ
CIy9aifHO# CTpEeIhObI C YMEHBIICHUEM PaIny-
ca paboTaer ObICTpee TPaIUEHTHBIX METOOB,
HO 3TO CKOpee NCKITIOYCHHE, YeM TPABHJIO.

1. Cozpars_Bextop Bl

2. Co3pats_BekTop B2

3. Bsruucauts onenky Ol

4. Coxpanuts_BkTop Bl

5. VYcranoButs mapamerpsl Bl

6. Ciyuaiinelii BexTop B2

7. Mopmndukanus sekropa B2, 0, 1

8. Boruucnuts_ouenky 02

9. Ecmu 02<O0Ol1 1o nepexon k mary 11

10. Ilepexon x mary 5

11. 01=02

12. Tlepexon k mary 4

13. VcranoButs mapamerpsl Bl

14. OcBoboauts BexTop Bl

15. OcBobomuts BexTop B2

Puc. 1. IIpocreiimmii anropuT™M MeToAa Ciy-
YalHO CTpenbObI

Coznate_BexTop Bl
Coznate_BexTop B2
Boruucnuts onenky Ol
Uucno Cmen Pammyca=1
Pamnyc=1/ Uucno_Cwmen Pannyca
IomnbrTka=0
Coxpanuts_BKTOp Bl
VYcranoButs napametpsl Bl
Crnyuaiinsiii_BekTop B2
. Momundukanus sexkropa B2, 1, Panuyc
. Boruncnuts onenky O2
. Homnsrrka=ITonsITka+1
. Ecimm O2<01 To nepexon k mary 16
. Ecnu ITonsiTka<=Yucno NOMBITOK TO MEpeXoA K mary 8
. Ilepexon x mary 18
. 01=02
. Ilepexon k mary 6
. Uucno Cmen Paguyca= Yucno Cmen Pamguyca+1
. Pagnyc=1/Unucno_Cwmen Pamnyca
. Ecimn paguyc>= MuHMManeHelil paanyc TO Mepexon K
miary 6
21. YcranoButh napamerpsl Bl
22. OcBoboxuts BekTop Bl
23. OcBoboauth_ BekTop B2
Puc. 2. Anroput™m Metona cirydaifHO# CTpenbOBl ¢ yMEHBIIIe-
HUEM pajauyca

NN R WD -

DN = = = = = = = = = = O
SOOI WN DA WN—=O

8.2.2.2 Memoo nokoopounamnozo cnycka

I/I[leﬂ 9TOro MEeroda COCTOUT B TOM, YTO €CJIM B 3a4a4C CJIOXKHO WJIM JOJTO BBIYUCIATH I'PaJUCHT, TO
MOXKHO IMOCTPOUTHL BEKTODP, 06naz[alom1/1ﬁ HpI/IGHI/ISI/ITCHLHO TEMH XKC CBOﬁCTBaMH, YTO U TPpaAUCHT CJICAYIOIINM
ITyTEM. I[aeM MaJIo€ IMOJIOKUTCIBHOC pUpAIICHUEC nepBoﬁ KOOPAWHATE BEKTOPA. Ecmm OLICHKa MpH 3TOM YBC-
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JMYUIIACh, TO MPoOyeM OTpHIATENbHOE TpHpamnieHue. Jlanee Tak ke MOoCTylaeM CO BCEMH OCTaJIbHBIMU KOOPH-
HatamMH. B pe3ynbrare momydaeM BEKTOp, B HAaIPaBJICHUH KOTOPOTO OLCHKA yObIBaeT. JIJisi BBIYHUCICHUS TAKOTO
BEKTOpa MoTpedyercs, Kak MUHUMYM, CTOJIGKO BBIYHMCICHUH (DYHKIMU OLIEHKH, CKOJIBKO KOOPAMHAT y BEKTOpa.
B xymmem cinydae motpeOyercst B ABa pas3a OoJblIee YHCIIO BHIYUCICHUH QyHKIMN oneHKH. Bpems xe HeoOxo-
JUMO€ Ul BBIYMCIEHUS TpajileHTa B CIIyyae UCIIOJIb30BaHMS JBOMCTBEHHBIX CETEH MOXHO OLIEHUTH Kak 2-3
BBIYMCIIEHHST QYHKIMM OLCHKH. TakuMm 00pa3oM, yIHUTHIBasi CIIOCOOHOCTh JBOMHCTBEHHBIX CETEH OBICTPO BBHIYHC-
JSITH TPAJIMEHT, MOXKHO CZEJIaTh BBIBOJ O HEIEJIecO00pa3HOCTH NIPUMEHEHHS METO/a ITOKOOPIMHATHOTO CITyCKa
B 00y4eHHUHU HEHPOHHBIX CETEH.

8.2.2.3 Iloobop onmumanvnozo waza

JaHHbIlll  paznen  MOoCBALIEH 1. Cosnars_sextop B
OIMCAHUIO MaKpOKOMaHAbl ONTHMHU3a- 2. Coxpannth_BKTOp B
mus_lllara. O1a MakpokoMaH#a 4acTo 3. Bsruncauts_ouerky Ol
UCIIONB3YeTCsl B OIMCAaHUM IPOIEAyp 4. TI1=0
OOydeHHsT W HE CTOJIb OYEBHIHA Kak 5. Moauduramus_sexropa H, 1, 1112
Apyrue Makpokomanzel. Ilostomy ee 6. Beraucnuts_onenky O2
TeKCT NpHBeleH Ha puc. 3. Waes mox- 7. Ecmm O1<02 to nepexox k mary 15
0opa ONTHMAaJbHOTO IIara COCTOUT B 8. MI3=I112%*3
TOM, YTO IPH HAJMYWH HAIpaBJICHHUSA B 9. YcraHOBHTH mapametps B
KOTOPOM TPOU3BOAUTCS CITYCK (M3Me- 10. Moanduxamus_sexropa H, 1, 1113
HEHHE IapaMeTpoB) 3a7a4a MHOTOMEp- 11. Beraucints_orenky O3
HOW ONTHMH3ALMH B MPOCTPAHCTBE 12. Ecmm O3>02 1o nepexop k mary 21
[apaMeTpoOB CBOAUTCS K OXHOMEPHOH 13. 01=02 02=03 LI1=I12 II2=I1I3
ONTHMH3AIMK — Noxdopy wara. ITycts 14. Tlepexox K mary 8
3amanbl HavaneHBIM mmar (I2) u Ha- 15. 1I3=I112 03=02
IpaBJIeHHE CITycKa (aHTUTPAIUEHT N 16. 112=I113/3
cydaiinoe) (H). Torma  Beramcmim 17. Ycranosuts napamerpsi B
BemmanHy Ol — oumeHky B Tekymeii 18. Momnduxanust_sexropa H, 1, I112
TOYKE  IIPOCTPAHCTBa  IApaMCTPOB. 19. Berumcants_onenky O3
M3menuB mapameTpsl Ha BEKTOp Ha- 20. Ecmm 0O2>=01 1o nepexon k mary 15
IpaBJICHUs, YMHOXEHHBII Ha BEJIMYHHY 21. Yucno_mapa6on=0
NPOOHOro mIara, BEIYHCIHM BETHIHHY 22, M=((II3MI3-1I2112)01+(II1HI1-I31113)02  +(1H21112-
OLICHKH B HOBO# Touke — O2. Ecim 02 I 1I11)03)/(2((LI3-1112)0 1+(I1 1-1113)02 +(I2-1111)03))
oKa3zanoch MeHsIe nubdo pasHo Ol, To 23. VcTaHOBHTHL_TapaMeTpsl B
YBEJIIMYMBAEM ILIar U CHOBA BBIYHCIISEM 24. Mommduxarms_sexropa H, 1, III
ouerky. Ilponomkaem STy mpoueaypy 25. Beruncnauts_ouenky O
[0 TeX MOp, IIOKa HE IOJYIUTCS OLCH- 26. Ecmu HI>11I2 To nepexon k mary 32
Ka, OOibllas MpeibIIymiei. 3Has TpH 27. Ecmm O>02 to nepexox k mary 30
HOCIICHUX 3HAYCHNS BEJIMYUHBI IIara u 28. I3=I112 03=02 02=0 II2=I1I
OLICHKH, MCIOJb3YeM KBaJAPATHYHYIO 29. Tlepexox K wiary 36
ONTHMH3ALUIO — [0 TPEM TOYKaM II0- 30. II1=I1I 01=0
CTPOMM Mapaboily M CIeIyIOUIMil Imar 31. Ilepexox K mary 36
czemaeM B BeplinHy napabonsr. ITocie 32. Ecamn O>02 To mepexon k mary 35
HECKOJIBKUX  IAaroB  KBaAPAaTHYHON 33. II3=I112 03=02 02=0 II2=I1I
ONTHMH3ALMK TIOTy4aeM IPHOIKEH- 34. Tlepexox K mary 36
HOE 3HaYeHHE ONTHMAJIBHOTO II1ara. 35. II1=I1 O1=0

Ecimn nocne mepBoro mpoGHo- 36. Yncno mapabon= Ywucno mapadort1
ro mara monyunnock O2 Gomsmee Ol, 37. Ecnm Yucno_napabon<Makcumansnoe Yucno_ITapaGorn To
TO YMEHBIIAeM IIar [0 TeX IOop, IOKa epexoy K mary 22
HC IIOJIy4HM OLEHKY, MeHblIe dem Ol. 38. YcraHoBuTHL mapameTpsl B
ITocne 3TOro NMpPOM3BOAWM KBaApaTH- 39. Moauduramus_sexropa H, 1, 1112
HYIO ONTUMH3ALHIO. 40. OcBoboxuts_BekTop B

Puc. 3. ATropuT™M ONITUMHU3AIUH IIara

8.2.2.4 Memoo cnyuaitnozo noucka

OTOT METOA MOXO0XX Ha METOJ CIIyJaiHOW cTpelbOBl ¢ YMEHBIIEHHEM paanyca, OJHAKO B €r0 OCHOBE
JISKUT IpyTas uaes — CreHepupyeM CIIydailHbIM BEKTOp W OyJeM HCIIONIB30BATH €r0 BMECTO I'pajneHTa. JTOT
METOJ] HCIIOB3yeT OAHOMEPHYIO ONITHMHU3AINIO — oa0op mara. OqHOMepHas ONTHMHU3AIS OIFCaHa B pasaerne
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«OnnomepHas ontumusanusy. [Iponenypa ciydaiiHoro noucka npuseieHa Ha puc. 4. B atom metoze ecTsb 1Ba
napameTpa, 3a1aBaeMbIX MOIb30BaTENIEM.
Yuncno MombITOK — YHUCIIO HEyTauHbIX IIPOOHBIX TeHepaluii BEKTOpa P OJJHOM paanyce.
MUHUMaNbHBIH pagnyc — MUHUMAJIBHOE 3HAUYEHHE pajuyca, IIPH KOTOPOM IMPOAOIDKAeT paboTaTh airo-
pHUTM.

Wnes »Toro MeToga COCTOUT B 1. Cosgars_Bextop H
clenyromeM. 3afaguMcs HadalbHBIM CO- 2. Yucno Cmen Pammyca=1
CTOSHUEM BekTopa mapameTpoB. HoBblil 3. Tlonbitka=0
BEKTOp MapaMeTpoB OyaeM HCKaTh Kak 4. Pammyc=1/Yucno Cmen Pammyca
CyMMy HA4ajgbHOTO M CIy4aifHOrO, YMHO- 5. Cryuaiinsli sextop H
KEHHOTO Ha paauyc, BekTopoB. Ecnu mocne 6. Onrtumusanus wara H Paguyc
Uucno MOMBITOK CITy4alHBIX T€Hepaluid He 7. Tlonbrtka=IlombrTka+1
IPOU30LUI0O  YMEHBIIEHUS OLEHKH, TO 8. Ecmu Paguyc=0 To Ilonerrka=0
yMmenbluaeM pamuyc. Ecmm  mpowsorwno 9. Ecnu IlonsiTka<=YHcI0 NOMNBITOK TO HEpeXon K mary 4
YMCHBIICHHE ~OLCHKH, TO  IOJy4CHHBII 10. Yucno Cmen Pammyca= Uucno Cmen Papmyca+l
BEKTOp OOBSIBIsIEM HAa4YaJbHBIM M IIPOAOJI- 11. Pamguyc=1/Yucno Cmen Pammyca
KaeM TPoUeypy ¢ TeM ke marom. Baxwo, 12. Ecnu Paguyc>= MuHMManbeHbIl paanyc TO Hepexon K
4TOOBl ITOCIIEOBATEIbHOCTh  YMEHBIIIAIO- mary 3
IIMXCSl PaAnyCcOB OOpa3OBBIBATA PacXomsi- 13. OcBo6oauts_Bextop H
muiica pan. Ilpumepom Takoil mocienoBa- Puc. 4. AIroput™ MeTO/a CIIy4aiHoOro moucKa

TENBHOCTU MOXET CIY>KUTb HCIOJIb30BAH-
HBII B IpUMepe Ha puc. 4 psin 1/ n.

8.2.2.5 Memoo Henoepa-Muoa

DTOT METOJI ABISAETCSI OMHUM U3 HanOoJee OBICTPHIX U HanOoJee HACKHBIX HE TPATUCHTHBIX METO/IOB
MHOTOMEPHOM ONTUMH3AIMK. VIIest 3TOro MeToaa COCTOMT B CIICAYIOIIEM. B IPOCTpaHCTBE ONTHMHU3UPYEMBIX

apaMeTpOB TeHEPUPYETCs CIydaliHasi TOUKa. 3aTeM CTPOUTCS /I-MEpHBIH CUMILICKC C IIEHTPOM B 3TOH TOUKE, U
JTHHOM cTopoHs! [. Jlanee B KaXTOH U3 BEPIINH CHMIUIEKCA BRIUMCIIAETCS 3HAUCHNE OLCHKH. BEIGHpaeTcs Bep-

ITMHA ¢ HAauOOJIBINEH OLlEHKON. BeIaucisercst HeHTp TSHKECTH OCTaIbHBIX /1 BepIIHH. [IpOBOIUTCS ONITUMH3AIIS
Irara B HalPaBJICHUHU OT HAWXy/IICH BEPIIUHBI K IEHTPY TSDKECTH OCTAJIBHBIX BEPIIUH. DTa MpOIEaypa TMOBTO-
pseTcs IO TeX TOp, TMOKa HE OKaKEeTCsS, YTO ONTHMH3AI He M3MEHSET MOJIoKeHHs BepmuHBL. [locne sToro
BEIOMpaeTCs BEPIIMHA ¢ HAMIY4IIeH OIIEHKOW U BOKPYT Hee CHOBA CTPOUTCS CUMILIEKC C MEHBIIIUMH pa3MepaMu
(manpumep [/2). Ipouenypa mpomomkaeTcs 40 TeX MOp, TOKAa pasMep CHMILIEKCA, KOTOPHIA HeoOXOmuMo
MTOCTPOUTD, HE OKAXKETCS MEHbIIIE TPEOYyeMOi TOYHOCTH.

OmHAaK0, HECMOTPS Ha CBOIO HAJIC)KHOCTH, IPUMEHCHHE 3TOT0 METOJa K OOYYCHHIO HCHPOHHBIX CETeH
3aTPYAHEHO OOJBIIOI Pa3MEPHOCTHIO IPOCTPAHCTBA MAPAMETPOB.

8.2.3 I'paaMeHTHBIE METOABI 00YUCHHS

M3ydyeHnro rpalueHTHBRIX METOJI0B O0YUICHHS HEHPOHHBIX CETEH MOCBAMIEHO MHOKECTBO padot [47, 64,
90] (cocmaThcst Ha Bce pabOTHI IO ATOM TeMe HE MPEACTaBIsIeTCS BO3MOXKHBIM, TTOITOMY JlaHa CChUTKA Ha pabo-
THI, T/IC 9Ta TeMa HccliefoBaHa Hamboiee aeTanbHO). Kpome TOro, CymecTByeT MHOXKECTBO ITyOIHKAITHid, I1O-
CBSIIEHHBIX TPATUSHTHBIM MeToJaM Toncka MuHuMyMa (yakium [48, 103] (kak ¥ B TpesiaynieM ciiydae,
CCBUIKH JIaHBI TOJBKO Ha J1Be pabOoThI, KOTOPHIE MOKA3aIMCh Hanbosee yaadHbMu). JlaHHBIN pa3aen He IpeTeH-
IyeT Ha KaKylO-THOO TOJHOTY PAacCMOTPEHHS TPaJNCHTHBIX METOIOB IOMCKa MHHHMyMa. B HeM mIpuBemeHBI
TOJIBKO HECKOJIbKO METOJIOB, MPUMEHSBIINXCS B paboTe rpymmoi «HeiipoKomm». Bce rpamueHTHBIE METOIBI
00BeTMHEHBI NCTIONB30BaHIEM TPaIeHTa KaK OCHOBHI [T BEIYMCIICHNS HAIIPABIICHUS CITyCKa.

8.2.3.1 Memoo nauckopeiiuiezo cnycka

Haubonee W3BeCTHBIM Cpeau Tpa-
JUCHTHBIX MCTOMOB SBIIICTCS METOI HAWC-
Kopeimrero cmycka. Mmes sToro merona
MPOCTA: MOCKOJBKY BEKTOP TpaaUcHTa yKa-
3BIBACT HATPABJICHHE HAWUCKOPEUIIEro BO3-
pactaHus (YHKIMHA, TO MHHUMYM CIIEIyeT
HCKaTh B OOpaTHOM HampaplieHuu. Ilocie-
JIOBAaTEILHOCTh JICHCTBHH TIpUBEICHA Ha
puc. 5.

Boruucnuts onenky O2

01=02

Boruncnuth rpagueHT

Ontumusanusd mara [Tycroit ykazatens Illar

Boeruucnuts ouenky 02

Ecnu O1-O2<To4HOCTBH TO mEpexon K mary 2
Puc. 5. Meton Hauckopeiiero crmycka

AR e
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OTOT MCTO pa60TaeT, KakK MpaBuJio, Ha MOPAAO0K 6I)ICTpC€ MCTOOOB cnyqaﬁHoro noucka. OH uMeeT JBa
napamMeTpa — TO‘{HOCTL, HOKaSLIBaIOHIHﬁ, YTO €CJIM UBMCHCHHC OILICHKH 3a 1mar Meroaa MCHBIIIC YEM TO‘{HOCTL,
TO 06y‘ICHI/I€ OCTaHABJIUBACTCA, Ilar — HaYanbHBIH IIar JUIA OIITUMH3alluy 111ara. 33M€TI/IM, YTO mar rnmoCTossHHO
HU3MCHACTCA B XOJ€ OIITUMHU3allUY 11ara.

OCTaHOBHMCS Ha OCHOBHBIX HCOO0CTAaTKax 3TOro MCcToJa. BO-HepBLIX, 9T METOAOM HaxXoIuTCsAa TOT MH-
HUMYM, B 001acThb MPUTAKCHUA KOTOPOTO MONaACT HavaJlbHasA TOYKaA. OTOT MHUHUMYM MOKET HC OBITH TTI00AIIE-
HBIM. CyIIIGCTByeT HECKOJILKO CIIOCO0O0B BBIXOJla U3 3TOr0 ITOJIOXKCHMUA. Hawubonee HpOCTOﬁ nu HeﬁCTBGHHLIﬁ —
cnyqal‘/'moe N3MCHCHUC MMapaMETpoOB C HaﬂLHeﬁmHM

TOBTOPHBIM OGy‘leHI/IC METOAOM HaHCKOpCﬁmeFO
CITyCKa. Kak MMpaBUJIO, 3TOT METOJ MO3BOJIICT 3a HE-
CKOJIBKO ITMKJIOB 06y‘IeHI/I${ C MOCJICAYIONM cnyqaﬁ-
HbIM HU3MCHCHUEM IIapaMETPOB HaWTH TII00AIBHBIN
MHUHUMYM.

BTOpLIM CCPbE3HBIM HEAOCTATKOM METOHA a)

HaHCKOpCﬁHICI‘O CITyCKa ABJIACTCSA €ro 4YyBCTBHUTCIIb- /{\/
HOCTh K popMe okpecTHOCTH MuHMMYyMa. Ha puc. 6a //
o e &

MIPOWJUTIOCTPUPOBAaHa TPAEKTOPHsl CIycKa IpH HC- T
MOJIb30BAaHUM METOJla HAMCKOpEHIIero crycka, B
cily4ae, eciiM B OKPECTHOCTH MHHUMYMa JINHHU YPOB- 0)
HS (DYHKIUH OLICHKH SIBIITIOTCSL KpyraMH (paccMaTpu-
BaeTcsl IBYMEpHBIH citydail). B atom ciyyae muHU-
MYM J0CTUTaeTcs 3a oauH mar. Ha puc. 60 npusene-
Ha TPaeKTOpWs METOAa HAWCKOPEHIIero CcIycka B
cily4ae 3JUIMNTHYECKHUX JIMHAN ypoBHS. BuaHo, 4TO B B)
9TOM CHUTyallMM 3a OJMH IIar MHHUMYM JIOCTHTaeTCs
TOJIBKO M3 TOYEK, PACTIONIOKEHHBIX Ha OCSIX JJIIUICOB.
W3 mo6oit n1pyroit TOUKM CIycK OymeT NMpOMCXOAUTH

)Y

Puc. 6. Tpaekropuu cirycka npy pa3ngHbIX KOHQH-
Typaluusx OKpeCTHOCTH MHHUMYMa M Pa3HBIX METO-
Jlax ONTUMHU3AIHH.

IO JIOMaHOH, KaXJI0€ 3BEHO KOTOPOil OPTOrOHAIBHO K
COCEeTHMM 3BEHbSIM, a JUTMHA 3BEHbEB yObIBaeT. Jlerko
MIOKa3aTh YTO JUIS TOYHOTO JOCTIDKEHUSI MUHIMYMa 1oTpedyeTcsi 0ECKOHEYHOE YHCIIO 1IaroB METoJa IPaaueHT-
HOTO CITycKa. DTOT 3P (EKT MoTydrir Ha3BaHUE OBPAXKHOTO, a METOJIbI ONITHMH3ALINH, TTO3BOJISIONINE OOPOTHCS C
9TUM 3((PEKTOM — aHTHOBPAXKHBIX.

8.2.3.2 kParTan

OnHuM M3 NPOCTEHIINX AHTHUOB- 1. Co3zmath_Bektop Bl
PaXHBIX MeTOOB sBisieTcs Meto kParTan. 2. Cosparts_BekTop B2
Hnes meroja cCOCTOMT B TOM, 4TOOBI 3a- 3. Ilar=1
HOMHHUTbH HadaJIbHYIO0 TOUKY, 3aTEM BBIIIOJI- 4. BbruncauTh_oueHky 02
HUTb K IIaroB oNTUMHM3ALUM IO METOIY 5. Coxpanuts_BekTop Bl
HAUCKOpEHIero Ccrycka, 3aTeM clesaTh 6. 01=02
Iar ONTUMHU3ALMUU 110 HANPABICHHIO M3 7. N=0
HayaJbHOM TOUKM B KOHeuHylo. OmucaHue 8. BBHIUHCIHTB TPagHeHT
MeToza mpuBeseHo Ha puc 7. Ha puc 68 9. Ontumusanys_wara [Tycroi_ykasatens Llar
NpHUBE/IEH OAUH IIar ONTUMU3ALUU 110 Me- 10. N=N+1
toxy 2ParTan. BuzmHo, uTo mocne mara 11. Ecmm N<k To mepexos K mary 8
BJIOJb HANpaBleHUsA M3 IIEPBOH TOYKU B 12. Coxpanuth_ektop B2
TPETbI0 TPAeKTOpUsl CIycKa IIpuBela B 13. B2=B2-Bl
muHMMYM. K coxaneHuio, 3T0 BEpHO TOJb- 14. IllarParTan=1
KO JUIsi IByMEPHOro ciydas. B MHOromep- 15. Ontumumzanus mara B2 HlarParTan
HOM cirydae HanpaBienue kParTan He Benmet 16. Beraucouts_omenky 02
NnpsMO B TOYKY MHUHHMMYMa, HO CIYCK B 17. Ecim O1-O2<TouHoCTb TO NEPEXos K mary 5
5TOM HAlpaBJIEHUM, KaK IPaBMJIO, IIPUBO- Puc. 7. Meton kParTan

JIUT B OKPECTHOCTh MHUHHMYMa MEHBIIIETO

pamuyca, 9eM IIpH eIlle OJHOM IIIare MeTola HauCKOpenero cmycka (cM. puc. 60). Kpome toro, cienyer oTMme-
TUTb, YTO JUIS BBIMOJIHEHHS TPETHETO IIara He MoTpeOOBaIOCh BBIYHUCIISATH TPAJAUEHT, YTO SKOHOMHUT BpeMs U
YHUCIICHHOW ONTUMH3aLIUH.
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8.2.3.3 Kea3zunvromomnoeéckue memoobvt

CylecTByeT OOJBIIOE CEMEHCTBO KBa3HMHBIOTOHOBCKMX METOJIOB, MO3BOJIIOIIMX HAa KaXIOM Iare
MPOBOANTh MUHUMH3AIMIO B HAMPABICHUH MUHMUMYyMa KBaJpaTU4HONH (OpMbL. Mest STHX METOJOB COCTOUT B
TOM, 4TO (PYHKIIUS OIICHKH MPUOIMKaeTCsl KBaapaTnaHoi Gpopmoit. 3Has KBaApaTHIHYIO (POPMY, MOYKHO BBITHC-
JIUTh €€ MHHUMYM W MPOBOJWTH ONTHMHU3AIMIO IIara B HANpPAaBJICHHU 3TOro MUHHMyMma. OfHUM W3 Hauboiee
YaCcTO HCIOJB3YeMBIX METOJIOB M3 CeMeiicTBa OIHOIIATOBBIX KBa3WHBIOTOHOBCKUX MeTon0B siBisieTcsi BFGS
METOJI. DTOT METOJ[ XOPOIIO 3apeKOMEHIoBall cebs mpu oOyueHun HeHpoHHBIX cetel (cMm. [29]). [ToapobHO
03HaKOMUTKCS ¢ MeToioM BFGS n apyrumMu KBa3MHBIOTOHOBCKUMH METOJaMH MOKHO B pabote [48].

8.3 CmaHdapm nepeo2o ypo8Hs1 KOMIMOHEeHMa y4yumersib

B aTOM paszgene npuBOAUTCS CTaHAAPT SA3bIKA OMUCAHUS KOMIIOHEHTA YIUTeNb. [I0CKOIbKY YacTh amiro-
PUTMOB O0OyUYEHHS KECTKO TIPUBSI3aHa K apXUTEKTYpe CETH, TO B CICAYIOIIEM pa3Jielie MPeaIokKeH Crocod omo-
3HAHUS «CBOUX)» CETEH.

8.3.1 Cnoco0 onmo3HaHusl CeTH JISl METO/I0B, IPUBA3AHHBIX K APXUTEKTYpe ceTn

Jlis oTo3HaHKS THIA CETH PEKOMEHIYETCs HCIOIb30BATh MEPBBIN MapaMeTp ceTh. J{JIs 3TOro apXuTek-
Type CETU NPUIUCHIBACTCA YHHUKAJIbHBIM HOMeEp, THNa Long. YHUKAIbHOCTh MOXKET MOAAEPKUBATHCS, HANPH-
Mep, 3a CueT UCHONb30BaHMs I'€HepaTopa coydaiHbIX uucesn. Kpome Toro, mpu ONMCaHHMU MapaMeTpoB CETU
cllelyeT 3a1aTh OTIENbHBIM THI MMapaMeTpoB Ul NIEPBOTO MapaMeTpa M yKa3aTb MHHUMAJIbHYIO TPaHHIly paB-
HOW MaKCHMaJIbHOM M paBHOH HOMEpY apXHMTEKTyphl ceTH. Takxke HEOOXOIMMO yKa3aTh B MacKe MapamMeTpoB,
YTO 3TOT HapaMeTp SBISETCS HeoOydaeMbIM. YUHTENb, NMPEXIE YeM BBIIOIHHUTH JIIOOYIO ONEpanuio C CEThIo,
YUTAET TapaMeTphl CETH, W TPOBEpseT MEPBBIH IapaMeTp CETH, WHTEPIPETHPYEMBIH Kak IEepeMEeHHas ThIa
Long, Ha coBnageHHe C XpaHUMBIM B y4HUTEJIe HOMEPOM apXHUTEKTypsl. B cioydae HecoBmajeHus HOMeEpa B Ma-
paMeTpax CeTH ¢ HOMEpPOM B YUHUTENe, YUHTeNb T'€HepHpyeT BHYTPEHHIOW OmnOKy 601 — HecoBMECTHMOCTH
CeTH U y4UTes.

Ecnu yuntens pabotaer ¢ ceTsiMu JII000H apXUTEKTYpHI, TO MPOLEypa OMO3HAHUS apXUTEKTYPhI CETH
HE Hy)KHa.

8.3.2 Cnucok cTaHaapTHBIX pyHKIMH

B sToMm paspmene ommcaHbl cTaHZApTHBIE (YHKINH, CHCHU(UYECKHE UII KOMIOHEHTA YYHTENb. JTH
(YHKIIMH COOTBETCTBYIOT MakpOCaM, MCIIOJIb30BaHHBIM B IEPBOI YaCTH TJIaBBl. 3arojOBKM (YHKIUI NaHBI Ha
SI3BIKE OTTMCAHUS YUUTEIS.

8.3.2.1 Ycmanosums o0vekm ooyuenus (SetlnstructionObject)

3aroJioBoK (yHKLIUH:

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

Omnucanue apryMeHTOB

What moxeT mnpuHHMaTh ClleIyloIne 3HA4YeHHs (MpemonpeliesieHHble KOHCTaHThI, NPHUBEICHHBIC B
tabn. 11 rmaBel «OOmMuMI cTaHAAPTY):

Parameters — a5t 00y4eHHs] TapaMeTPOB CETH;
InSignals — 1 00yueHns! BXOAHBIX CHUTHAJIOB.

Net — uMms1 HeHpOHHO# ceTH, KoTopast OyneT o0yJaThCsl.

Bo3moxHO 00yueHHe OHOTO U3 JBYX OOBEKTOB — ITapaMETPOB CETH WMJIM BXOIHBIX CHTHaIOB. OOBEKT
o0y4eHHs OJDKeH OBITH 3a/laH /10 Hawaja coOcTBeHHO oOydeHus. [lo ymonuaHuro oOydaercst repBasi CeTh B
CHHCKe HEHPOHHBIX CEeTel KOMITOHEHTa ceTh. IIpy HeoOXOIMMOCTH B KaueCcTBe 00BbeKTa 00yUeHHsT MOKET OBITH
3a7aHa JacTh ceTu (cM. pasznen «Onucanue HEHpOHHBIX cetei»). [Ipn coxpanenun yuurens B daiine ceti 00b-
eKT OOydYeHHs] XpaHUTCS BMecTe ¢ yduureneM. DyHKIMS BO3BpallaeT 3HaAuUCHHWE WCTHHA, CCIHM €€ BBHIOJHEHHE
3aBEpIICHO YCIIEIHO. B npoTHBHOM ciydae (Hampumep, yKa3aHHasi CETh OTCYTCTBYET B CIHCKE CEeTeld KOMIO-
HEHTA CeTh) BO3BPAILACTCS 3HAYCHHE JIOKD.

8.3.2.2 Cozoanue maccuea (CreateArray)

3aroyioBoK (yHKIIUHU:
Function CreateArray : PRealArray;
ApPTyMEHTOB HET.
OyHKIMs BO3BpAILlAeT yKa3aTelb HA MACCUB, MIPUTOHBIHN Uil XpaHEHHUS] MacCHBa 00y4aeMbIX Mapamer-
POB (BXOJIHBIX CHTHAJIOB) ceTH. ECiin MaccuB co3aTh He yIaaoch, TO BO3BPAIIAETCS MyCTON yKa3aTelb.
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8.3.2.3 Oce0600umv maccue (EraseArray)

3aroyioBoK (yHKIIUHU:
Function EraseArray( Vec : PRealArray) : Logic;

Ornucanue apryMeHTOB

Vec — ykazartens Ha MaccuB. [Ipy BEI30BE COIEPKUT apec OCBOOOKIAEMOT0 MacCHBa.

ITocie BeIMONTHEHNST GYHKIIUK B apryMeHTe Vec COACPKHUTCS MyCTOW yKa3aTellb. B cilydae HEBO3MOX-
HOCTH OCBOOOXICHHMSI MaMATH (HYHKIHS TeHEPUPYET BHYTPEHHIO OMHUOKy 604 — HekoppekTHas paboTa ¢ mamsi-
TBIO, TIEpEIaeT yrpaBieHne o0paboTINKy OMMOOK, BBITIOJHEHHE (DYHKIMH 3aBepIIacTcs, BO3BpaIlaeTcsl 3Hade-
HUE JIOXb. B IpoTHBHOM CiTydae BO3BpaImaeTcs 3HaueHIe UCTHHA.

8.3.2.4 Cnyuaiinwuii maccue (RandomArray)

3aroaoBOK (PYHKITHH:
Function RandomArray(Vec : PRealArray) : Logic;
Onucanne apryMeHTOB
Vec — yka3arens Ha MaccuB. [Ipu BXoJie B MAKpOC COJCPIKUT aIpec CYIICCTBYIOIIEIO MacCHBa.
B xone BeImomHeHU QYHKINY IS KaXKIOTO 3JIEMEHTa MacCHBa MapaMETPOB TEHEPUPYETCs CIIydaifHOe
3Ha4yeHue. [ reHepanuy MCIob3yeTCsl TeHepaTop CAyYaiHBIX YHCE, PABHOMEPHO paclpee/ICHHBIX Ha OT-
pe3ke OT Hyns A0 enauHHNBL. [locne moydeHHs CiaydaifHON BeNMWYMHBI (' OHa mpeolpasyeTcs mo Gopmyiie

4 — —_— . — . N T T .
a = a(amax amln) Qmin K Cily4aiiHOM BelM4YMHE, PACUPENEIICHHON Ha OTpE3Ke [ammaamax] . Bemmu-
YUHBl Qppip ¥ Gpgx AJ14 IApAMETPOB CETH ONPENENAIOTCS MX THIOM (cM. pasiaen «OnMcaHHue 3IIEMEHTOBY).

JI151 BXOJHBIX CHTHAIIOB IIPUHUMACTCS Gppin = —1, Qmax = 1. Ecim 06yuaeMbiM 0GbeKTOM SIBISIFOTCS Hapa-

METPbI, TO TeHepalys CIy4ailHOro MaccuBa MPOU3BOAMTCS MyTeM reHepauuu 3ampoca RandomDirection kom-
noHeHTa ceTh. Eciu npu BbInosHeHNH (YHKIMK BO3HUKIIA OLIMOKA, TO T€HEPUPYETCsl BHYTPEHHsIs omnoOka 605
— omMOKa MpH MCTIOJIHEHUH BHEIIHETO 3aIpoca, yrpaBlieHue nepenaercst o0paboT4nky omubok, QpyHKIus BO3-
BpaIaeT 3Ha4eHHUe J0XKb. B MpOTHBHOM CiTydae BO3BpaImaeTcs 3HaueHHe UCTHHA.

8.3.2.5 Moougpukauus maccusa (Modify)

3aroyioBoK (yHKLIUH:

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

Omnucanue apryMeHTOB

Direct — yka3aresip Ha MaCCHB HaIlpaBJICHHUSI MOJAN(PHUKAIIN CETH.

OldStep — Bec craporo MaccuBa apaMeTpoB B MOJIH(PUIIMPOBAHHOM.

NewStep — Bec MaccuBa HallpaBiIeHHs] MOAN(DHKAIMY B MOIU(PUIIMPOBAaHHOM MACCHBE I1apaMeTpOB.

Ota QyHKIUS TeHEpUpPYyeT 3alpoc Ha MOAN(HKALMIO apaMeTpoB ceTH (cM. pasznen «IIposectu oOyde-
nue (Modify)» rmaBel «Onucanne HEHPOHHBIX ceTei»). BI30B 3anpoca umeer BUI:

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

AprymeHTamu 3amnpoca siBJISIFOTCSI:

Net — ykaszareisp Ha IyCTYIO CTPOKY (MCIOJIB3YETCsI CETh 110 YMOJIYAHHMIO).

OldStep, NewStep — apryMeHTbl (QyHKLIUH.

Tipe — 3Hauenue aprymenra What B 3anpoce InstructionObject.

Direct — aprymeHT QpyHKIHH.

Apryment ¢yHkimu Direct MoxkeT OBITH ITyCTBIM yKa3zareneM. B aToMm ciydae st MoanuKaluu uc-
TIOJIb3YETCSI MAaCCHB I'PaIMeHTa, XPAHSILHUICSI BMECTE C CEThIO. B cllyyae BOSHMKHOBEHUS OIIMOKH B X0J1€ MOJH-
¢ukanum cetu (3armpoc Modify Bo3BpamniaeT 3Ha4eHNe J0Kb) TeHEPUPYETCsl BHYTpEHHss omnOka 605 — ommbOka
TIPY WCIIOJIHEHHH BHEIIHETO 3arpoca, yHpaBlIeHHE IepeiaeTcsi 0OpadOTUMKy OIIMOOK, (YHKIMS BO3BpAIlacT
3HaYEHHME JIOXKb. B MpoTHBHOM cityyae Bo3Bpamaercs 3HaueHue HCTHHA.

8.3.2.6 Onmumuszayun waza (Optimize)

3aroJoBOK (pYHKIHH:

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

Onwucanne apryMeHTOB

Direct — yka3aresb Ha MaCCHB HaIpaBJICHHUs] MOJAU(DHUKAIMN CETH.

Step — HavaNbHBIN IIAT B HanpasieHuu Direct.

JeiictBus, BemonHsiemble (yHkuueir Optimize, onmcansl B pasgene «[logbop onTuMambHOTO mIara»
9TO# raBbl. B ciydae BO3HHUKHOBEHHs OIIMOKM TPH BBIMOJHEHHH (DYHKIMH OHA T€HEPUPYET BHYTPEHHIOKO
omnbky 605 — ommnOKka MpH MCIOJHEHWH BHEIIHEro 3ampoca, MepefaeT yrpasieHHe o0paboT4nKy OHIMOOK,
¢yHkuus Bo3Bpaiiaer 3uaueHue 0. B nmpoTuBHOM ciydae BO3BpalllaeTCsl 3HAYCHHE OLEHKH MPU ONTUMAaJbHOM
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mare. CrieyeT OTMETHUTh, YTO MOCJIE 3aBEPLUCHUS BBHIMOMHEHHS (YHKIWH, MapaMeTPhl CETH COOTBETCTBYIOT
pesynbrary BeinosHenust pynkimu Modify(Direct, 1, Step), rae Step — 3HaYeHHE ONTUMAIBHOTO LIAra.

8.3.2.7 Coxpanums maccue (SaveArray)

3aroJoBOK (pYHKIHH:

Function SaveArray(Vec : PRealArray) : Logic;

Onwcanne apryMeHTOB

Vec — ykazarenb Ha MacCHB.

Oyukuust reHepupyet 3anpoc nwGetData. [Tociie BoinosHeHus: QyHKIMKA B MacCHBe, HA KOTOPbIi yKa-
3bIBAET apryMeHT Vec, COAEPKHUTCS TEKYIMH MacCHB HapaMeTpoB. B ciiyuae BO3HMKHOBEHHsI OLUIMOKH B XO[E
BBINOJIHEHHS (DYHKIIUHU TeHEPUPYETCs BHYTPEeHHsIsI olnOka 605 — omnOKka pu UCHONHEHUH BHEIITHETo 3a1poca,
yIpaBJeHHe mnepenaercsi 00paboT4unKy OMMOOK, (DYHKIMS BO3BpAallaeT 3HAYCHHE JIOXKb. B MPOTUBHOM ciyuae
BO3BpaIacTcs 3HaUCHUE UCTHHA.

8.3.2.8 Ycmanosumws napamemput (SetArray)

3aroa0BOK (PYHKITHH:

Function SetArray(Vec : PRealArray) : Logic;

Onwcanne apryMeHTOB

Vec — ykasatellb Ha MAaCCHB, COACPIKAIININ MTapaMeTphl, KOTOPbIE HEOOXOAUMO YCTAHOBUTE.

Oynakms reHepupyet 3ampoc nwSetData.[Tocie BeimoaHeHNS (YHKIMH TapaMeTPhl CETH COBIAIAOT C
mapamMeTpamH, COJCPKANIMMUCS B MAacCUBE, HAa KOTOPBIH YKa3bIBaeT apryMeHT Vec. B ciydae BOSHHKHOBEHUS
OIMMOKH B XOJIC BBITOJNHECHUS (PYHKIMK TCHEPHPYETCs BHYTPEHHssI omuOka 605 — ommuOKa Mpy UCIOIHCHUU
BHEIITHETO 3aIpoca, YIpaBJiIeHUE mepenactcs o0padoTunKy ommoOOK, (PYHKIMS BO3BpAIaeT 3HAYCHHUE JIOKb. B
MIPOTHBHOM CJIy4ae BO3BpAIaeTCs 3HAYCHUE UCTHHA.

8.3.2.9 Bwiuucnums ouenky (Estimate)

3aroJoBOK (pYHKIHH:

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

Onwcanne apryMeHTOB

Handle — HOMep ceaHca 3amavyHuKa.

All — npu3Hak o0y4eHust 0 BceMy 00yuaromeMy MHOXKECTBY.

@OyHKIMA TeHepupyeT 3apoc K MCIIOJIHUTENIO Ha BEIYHCIeHHe oneHKU. Eciu apryment All copepxut
3Ha4YCHHE UCTHHA, TO OOYy4YEeHHE NMPOM3BOJMTCA IO BCEMy OOy4alolleMy MHOXKECTBY, B IIPOTHMBHOM CIIydae —
103a/1ayHo. B ciydae BOSHMKHOBEHUs OLIMOKYU NIPH BBINOJIHEHUH (DYHKLHH OH TeHEPHPYET BHYTPEHHIOIO OLINO-
Ky 605 — omOKa nMpu UCTIOJHEHUH BHELIHETO 3alpoca, [epeiaeT yrpaBieHne 00padoTYiKy OMIMOOK, PYHKIIHUS
Bo3Bpaaer 3Hauenue 0. B npoTuBHOM ciiydae BO3BpalaeTcs 3HaUCHNUE BBIYUCICHHON OLICHKH.

8.3.2.10 Bwviuucaumse cpaouenm (CalcGradient)

3aroyioBoK (yHKLIUH:
Function CalcGradient(Handle : Integer; All : Logic) : Real;

Omnucanue apryMeHTOB

Handle — Homep ceanca 3agaqHuKa.

All — npuzHak 00y4eHust 0 BceMy 00ydaromeMy MHOKECTBY.

OyHKIMS TEeHEpUPYET 3arpoc K MCHOIHUTEINI0 HA BhIUUCIeHne rpaauenta. Eciam apryment All conep-
KWUT 3HaYE€HHE UCTHHA, TO 00y4YeHHEe IPON3BOIUTCS 110 BCEMY 00y4aromeMy MHO)XKECTBY, B IDOTHBHOM CITydae —
1o3aza4Ho. B ciryyae BOSHHKHOBEHHS OMIMOKY TPH BHIMOIHEHNH (QYHKIIMU OH T€HEPUPYET BHYTPEHHIOIO OIINO-
Ky 605 — ommOKa 1mpy UCTIOJIHEHUN BHELIHETO 3arpoca, MepeacT yrpasieHne 00paboTyuKy ommooK, GpyHKIms
Bo3Bpainaer 3Hayenue 0. B mpoTHBHOM ciyuae BO3BpaIlaeTCsl 3HAUEHHE BHIYMCIICHHON OLIEHKH.

8.3.2.11 3anycmumb 3anpoc (GenerateQuest)

3aroJoBOK (pYHKIHH:

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

Onwcanne apryMeHTOB

Name — yka3aTenab Ha CHMBOJIBHYIO CTPOKY, COJICPIKAIIYO UM 3a1poca.

Arguments — MaccuB, COAEPIKAIINi aipeca apryMEHTOB 3aIpoca.

OyHKIMA TEHepUpyeT 3aIpoc K MAKPOKOMIIOHEHTY HEHpPOKOMITBIOTEp Ha HCIIOJNHEHHE 3aIpoca, MMs
KOTOPOTO yKa3zaHO B aprymMeHte Name, ¢ apryMeHTaMH, ajJpeca KOTOPhIX yKa3zaHbl B apryMmMeHTe Arguments.
JlelcTByIOT cienyromue orpaHudeHus. B cTpoke, copepikaleil ums 3ampoca JOJKHO COIEPIKAThCS TOJIBKO
OJIHO CJIOBO — UMs 3ampoca. Bemymme u XBocToBBIE IpoOenbl MOAaBisAioTca. B MaccuBe Arguments JODKHO
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COACPIKATHCA POBHO CTOJIBKO 3JIEMCHTOB, CKOJIBKO apIr'yMEHTOB y TCHECPUPYEMOTI'O 3aIpoca. B maccus Arguments
BCCrja CKIIaAbIBArOTCA a/ipeca apryMeHTOB, JaK€ €CJIK B 3alIpOC I[aHHLIﬁ APryMCHT NEpEAACTCs 110 3HAYCHUIO.

8.3.3 S3bik omucaHMs yYHTeIA

B orianume oT Takux KoMmmo- Tabmuma 3.
HEHTOB KaK OLIeHKa, CeTh M MHTEpIIpe- KiroueBble ciioBa crelupUIecKye VIS A3bIKa ONUCAHUS YUUTENs
TaTop OTBETa, YYMTEIb HE SBIACTCS Kirouesoe ci10B0 Kparkoe onrcanne
COCTaBHBIM 00BeKTOM. OHAKO yuu- 1. Main Hauaso rimaBaoit IPOLEAYPBI
TENb MOXCT COCTOATE M3 MHOMKECTBA 2. Instructor 3aroJ0BOK OMHUCAHUS YIUTEIIS
bymKumii, BhIsHIBAIOMMX APYT APYTa. 3. InstrLib 3aroyioBoK onucaHus OHOIMOTeKH (yHKLMi
CobcTBerHoO yunTenb — 510 MpOLEy- 4. Used [oaxmouenne 6u6IMoTeK ByHKIMi
pa, ympapisiomas o0ydeHHEM ceTH. 5. Init Havano 610xa nHADMAIAN
KimtoueBbie crmoBa, crnenuduueckue 6
. InstrStep Hauaio 6510ka oiHOTO miara 00y4eHus
IUISL A3bIKa OIMCAHUS YYUTEJNs HpHBe-
7. Close Hauasio 6510ka 3aBepiiieHust 00y4eHus

ZeHsl B Ta0I. 3

8.3.3.1 Bubauomeku (ynkyuii yuumensn

Bubnuorexn QyHKIMIA yauTesns coiepKaT onucaHne QyHKIUH, HE0OX0IUMBIX /IS pabOThl OJJTHOTO HIIN
HECKOJIBKUX yuuTenel. Vcronp3oBanue OMOIMOTEK O3BOJISIET M30eKaTh AyOnupoBaHus (QYHKIMH B pa3InIHBIX
yuurensix. Onmcanne OMOIMOTEKN (GYHKINI aHAIOTMYHO ONHMCAHUIO YYHUTENIsI, HO HE COJEPIKHUT INIaBHOM ITpolie-

JIypBL.
8.3.3.2 BH® a3vika onucanus yuumensn

O6o03HaueHws, IpUHATEIE B JaHHOM pacimpernd bBH® u ommcanue psiga KOHCTPYKIMK INPUBEICHBI B

rnase «OO0muii crannapT B pazaene «OnucaHue A3bIKa OMUCAHUS KOMIIOHEHTY.

<Omucanue OMOMUOTEKK™> ::= <3aroJloBOK OMOIHOTeKH™> <OnucaHHe TI00adbHBIX MMEPEeMEHHBIX™> <OnucaHne
¢byukuumit> <Koner onucanusi 6MOIHOTEKN>

<3aronoBok 6ubmuoTek> ::= InstrLib <Uwms oubmmotek> [Used <Crmcok uMeH OHOIHOTEK™ ]

<Wwms oubmmoTekr> ::= <UneHTudurarop>

<Crmcok uMmeH oubmotek™> ::= <Wwms ucnonp3yemoi onomuoTek™> [,<CIUCOK UMEH OHOIHOTEK> |

<Wwms uctions3yeMoii onbimorekn> ;= <M neHTudukarop>

<Komner onmucanuns 6ndanorexk™> ;= End InstrLib

<Onwucanue y4urelsr> ::= <3arojioBok y4ureisrs> <Onucanue riodajbHbIX NepeMeHHbIx™> <Onmucanue (QyHK-
mit> <['maBHas nponenypa> <KoHern onvcaHus yauTes™>

<3aronoBok yuurtenst> ;= Instructor <ms 6ubmuorex> [Used <Crricok MMeH OUOIHOTEK> |

<I'maBHas mpomexypa> ::= Main <Ommncanue CTaTHUECKMX NEepeMeHHBIX> <OmnmcaHne mepeMeHHBIX™> <biok
unumaimu> <bnok mara o0y4yenus™> <bnok 3aBepiieHus™>

<Bmok wHUImamr> ;= Init <Texo QpyHKIMI>

<bnok mara o0y4enus> ::= InstrStep <Bwipaxenue tuna Logic> <Teno ¢pyHKimm>

<bnok 3aBepienns> ::= Close <Teno ¢pyHKIMI>

<Komnen ommcanns yuntens> End Instructor

8.3.3.3 Onucanue azvika onucanus yuumeis

SI3bIK OmUCaHUs yYUTENS SBIICTCS HAUOOJIee TIPOCTHIM M3 BCEX SI3BIKOB ONMCAHUS KOMIOHEHT. DakTh-
YECKH BCE CHHTAKCHYECKHE KOHCTPYKIMU JTOTO s3bIKa OIUCAHKI B TiaBe «O0mmuii cranaapt». B Tene QyHkimy,
SIBJISIFOILIEMCSL YaCThIO TJIaBHOM MPOLIETyphl HENOIMYCTHUM OIEpaTop BO3BpaTa 3HAYEHMS, MOCKOJIbKY TIJlaBHAs
mporenypa He sSBisieTcs ¢yHKued. Tpu pasnena riaBHOH (yHKIMU — ONIOK WHHIIMANWH, OJIOK OJTHOTO Iara
00y4yeHHs U OJIOK 3aBEpIICHUS SBISIOTCS (pparMEHTaMH OJHOW MPOIEAypEl. BeleneHne 3TuX pas3ierioB HEoO-
XOJMMO JUISL BBITIOTHEHUS 3ampoca «Bemonmauth N miaroB o0ydeHus». BEITIONHEHE TTIaBHOM MPOIEIypHI IIPO-
HCXOJUT CIeIyronmM 00pa3oM. BeimomHsercss 610K MHUNMAIMA. BhIMONHEHWE OJI0Ka OJHOTO miara o0ydeHus
CEeTH TIPOU3BOUTCS JIO TEX MOP, MOKA HE HACTYIUT OJTHO U3 CIICIYFONIIX COOBITHI:
1. mporpamma BbIHIET U3 OJIOKA OJHOTO IIara OOYYEHHS CETH MPSMBIM IEPEXOJIOM Ha METKY B JIPYroM
paszene;
2. HapyUMTCs yCJOBHE, yKazaHHOE B KOHCTpyKuuHU InstStep;
KOMIIOHEHT YYHTEIb HOIYyduT 3arpoc «[IpepBaTs 00ydeHue ceTm;
4. B cimy4ae BBIOJTHEHUS 3ampoca «Bemomauts N mraroB o0y4eHus» OJOK OJHOTO miara OOy4eHUs CEeTH
BbINOJIHEH N pas.
Jlanee BBITIOHSICTCS OJIOK 3aBEPIICHUS 00yICHHS.

W
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8.3.3.4 Ilpumep onucanun yuumens

B mannom pasacie NpUBEACHBI OIMMCAHHUA HEKOTOPBIX METOI0B OGY‘JCHI/IH, OIIMCAHHBIX B pPa3acic

«OmnucaHne anropuTMOB 00YUSHUSD.

IIpumep 1.

Instructor RandomFire; {Metox ciydaifHO# CTpenbOBI C YMEHBIIICHUEM panuyca}

Main

{O0y4eHue BeneTcs 1Mo BceMy 00y4aroleMy MHOXKECTBY }

Label Exit, Exitl;
Static

Integer Try Name "Yucno nonsiTox npu oguoM paauyce" Default 5;

Real MinRadius Name "MuHumanbHblii paguyc, Ipx KOTOPOM mpojoipkaercs: padora" Default 0.001;
String NetName Name "Hwms cetu”" Default "";

Integer What Name "Uto oOyuars" Default Parameters;

Color InstColor Name "LIger npumepos obydatomero mHoxxecTBa" Default HFFFF; {Ilo ymomuanuto}
Integer OperColor Name "Omneparms s otoopa nsetos" Default CIn; {Bce mpumepsl, B I[BeTe KO-}

Var {TOpBIX €CTh XOTh OZMH €AMHUYHBINA OUT}
PRealArray Map, DirectMap; {/{s1s XpaHeHus! TEKYIIEro U CIy4aifHOro MacCHBOB [apaMeTpPOB }
Real Estl, Est2; { st XxpaHeHns TeKyIei n ciaydaifHON OLEHKH }

Real Radius; {Texyuwuii paauyc}
Integer TryNum, RadiusNum; {YucIo mompITOK, HOMEP HCIOJIH30BAHHOTO PAJIIyca }
Integer Handle; {Homep ceaHca 3a1auyHuKa }
String QName; {Wwms 3ampoca}
Init

Begin
If Not SetInstructionObject (What, @NetName) Then GoTo Exit; {3anaem 0OBbEKTHI OOyUeHNS |
QName = "InitSession"; {3amaem nms 3ampoca}

Map = NewArray(mRealArray, 3); {Co3maem MaccuB AJIsl apryMEHTOB 3ampoca}
If Map = Null Then GoTo Exit;

TPointer(Map”[1]) = @InstColor; {3aHOCHM azpec nepBoro apryMenra}
TPointer(Map”[2]) = @OperColor; {3aHOCHM azpec BTOPOro aprymeHra}
TPointer(Map”[3]) = @Handle; {3aHOCHM azipec TpeThero apryMenTa}

If Not GenerateQuest(@QName, Map) Then GoTo Exit;{OtkpbiBaeM ceanc paboThl ¢ 381a4HUKOM }
If Not FreeArray(mReal Array, Map) Then GoTo Exit; {OcBoOoknaem MaccuB Juist apryMeHTOB }

{CobcTBeHHO Havyano o0yueHus }

Map = CreateArray; {Co3naeM BcrioMOTaTENbEHBIE MACCUBHI §
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; {O0pabarpsiBacM HEPBbIi paauyc}

Radius = 1 / RadiusNum; {BbruncisieM nepBbiil paauyc}

If Not SaveArray(Map) Then GoTo Exit; {CoxpansemM HauaJIbHBIH MacCHB ITapaMeTpPOB }
End

InstrStep Radius > MinRadius {O0paboTKa c OHUM PaJNYCOM — OJIMH IIar 0OyJeHHs |

Begin

TryNum = 0;

While TryNum < Try Do Begin

If Not SetArray(Map) Then GoTo Exit; {YcranaBnmmBaeM JyqmInid MaccuB IapaMeTPOB}

If Not RandomArray(DirectMap) Then GoTo Exit; {I'enepupyercst HOBbII MacCHB apaMeTpOB}
If Not Modify(DirectMap, 1, Radius) Then GoTo Exit; {Moauduunpyem Maccus mapameTposB}
Est2 = Estimate(Handle, True);
If Error <> 0 Then GoTo Exit;
If Est1>Est2 Then Begin
If Not SaveArray(Map) Then GoTo Exit; { CoxpaHsieM Jydmninii MaccuB napamMeTpoB}
Estl = Est2;
TryNum = 0;
End Else TryNum = TryNum + 1; {YBenmmunBaeM CYETYNK OTKA30B}
End
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RadiusNum = RadiusNum + 1; {O6pabaTsIBacM CIEIYIONIHN pagnyc }

Radius = 1 / RadiusNum; {BBI4ucIIsIeM eIy O PaIyc}
End
Close
Begin
Exit:
If Not SetArray(Map) Then; {BoccTanapniBaeM Jydminii MacCUB IapaMeTpOB }
If Not EraseArray(Map1) Then; {OcB00OXTaeM BCIIOMOTATENIbHBIE MACCHUBHI }
If Not EraseArray(Map2) Then;
QName = "CloseSession"; {3amaem mms 3ampoca}
Map = NewArray(mRealArray, 1); {Co3nmaem mMaccuB AJIst apryMEHTOB 3a1poca}
If Map = Null Then GoTo Exitl;
TPointer(Map”[1]) = @Handle; {3aHOCHM azmpec eAMHCTBEHHOTO apryMeHTa }
If Not GenerateQuest(@QName, Map) Then; {OTtkpbiBaem ceanc pabOThI C 3aJaYHUKOM }
If Not FreeArray(mReal Array, Map) Then; {OcBoboxxaaem MaccuB Jyisi apryMeHTOB }
Exitl:
End

End Instructor

[pumep 2. bubnuoreka QyHkIwiA

InstrLib Libraryl; {bubnnorexa conepXUT HYHKINH IS CICAYIOLIETO YUNTENs |
Function SDM( Handle : Integer; Step : Real) : Real,; {Metox HarCKOpPEHIIIero CIrycka}
Label Exit, Endd,;
Var

Real Est;

Begin

Est = CalcGradient(Handle, True);
If Error <> 0 Then GoTo Exit;

Est = Optimize(Null, Step); {Bb3pIBaeM QyHKIHMIO MOAOOPA ONITUMAIILHOTO I11ara}
If Error <> 0 Then GoTo Exit;
SDM = Est;
GoTo Endd;
Exit:
SDM = 0;
Endd:
End
Function RDM( Handle : Integer; Step : Real) : Real, {Meron ciryyaifHOTO roMCKa}
Label Exit, Endd;
Var
Real Est;
PRealArray : Direction;
Begin
Direction = CreateArray; {Co3naem BCcrioMoraTeabHBII MacCHB }
If Direction = Null Then GoTo Exit;
If Not RandomArray(Direction) Then GoTo Exit; {['eHepupyercsi HOBbIIf MacCHB apaMeTpPOB }
If Error <> 0 Then GoTo Exit;
Est = Optimize(Direction, Step); {Bb3pIBaeM QyHKIHMIO MOAOOPA ONITUMAIILHOTO I11ara}
If Error <> 0 Then GoTo Exit;
RDM = Est;
GoTo Endd;
Exit:
RDM = 0;
Endd:
End
End InstrLib
IIprmep 3. AHTHOBpaXHAS IpOLEAypa OOyIEHUS.
Instructor kParTan Used Libraryl; { AnTHoBpakHas nponeaypa ooydenus kParTan }
Main {O0yu4eHnue BeneTcs 1o BceMy 00y4aroleMy MHOXKECTBY }

Label Exit, Exitl;
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Static

Color InstColor Name "LIger npumepos obydatomero mHoxecTBa" Default HFFFF; {Ilo ymomuanuto}
Integer OperColor Name "Omneparms s otoopa nsetos" Default CIn; {Bce mpumepsl, B I[BeTeE KO-}
String NetName Name "Hwms cetu”" Default ""; {TOpBIX €CTh XOTh OJMH €AMHUYHBINA OUT}
Integer What Name "Uto o0y4ars" Default Parameters;

Integer k Name "Yucno maros mexxay ParTan maramn" Default 2;  {ITo ymomuanuto kParTan}

Real Accuracy Name "TpeGyemsrit MuanmyMm oriekn" Default 0.00001;

Logic Direction Name "Ciyuaitnoe HanpaBienue win anturpaguent” Default True; {Eciou ncruna, }

Var {TO aHTUTpaJNEHT}
Integer Handle; {Homep ceanca 3aiauHuka}
String QName; {Wwms 3ampoca}
PRealArray Mapl, DirectMap;  {/lns Texymero maccuBa napametpoB 1 ParTan Hanpasnenust
Real Step, ParTanStep; {IMMHBI aroB JJIs ONTUMHU3AIINY II1ara }
Real Estl, Est2; {Anst XxpaHeHns TeKyIei n ciayJaifHON OLEHKH |
Long I;

Init

Begin
If Not SetInstructionObject (What, @NetName) Then GoTo Exit; {3amaem 0OBEKTHI OOyUeHHS }
QName = "InitSession"; {3amaem mms 3ampoca}
Mapl = NewArray(mRealArray, 3); {Co3nmaem mMaccuB aJIst apryMEHTOB 3a1poca
If Map = Null Then GoTo Exit;
TPointer(Map”[1]) = @InstColor; {3aHOCHM azpec nepBoro apryMeHra}
TPointer(Map”[2]) = @OperColor; {3aHOCHM azpec BTOPOTro aprymMeHTa}
TPointer(Map”[3]) = @Handle; {3aHOCHM azipec TpeThero apryMmeHra}

If Not GenerateQuMap(@QName, Map) Then GoTo Exit; {OTkpsiBaeM ceaHc paOOTHI ¢ 33Ja4HUKOM }
If Not FreeArray(mReal Array, Map) Then GoTo Exit; {OcB0OOkmaeM MacCHUB U apTYMEHTOB }

{CobcTBeHHO Ha"9aI0 O0yJIEHNS }

Map = CreateArray; {Co3naem BcrioMorareabHbIE MAaCCHUBBI }
DirectMap= CreateArray;

If Map = Null Then GoTo Exit;

If DirectMap = Null Then GoTo Exit;

Estl = Accuracy*10; {3amaem olleHKY, HE yIOBJIETBOPSIOLIYIO TPEOOBAHHIO TOYHOCTH }
Step = 0.005; {3amaem HavanbpHOE 3HAYECHUE IIATY}
End
InstrStep Est > Accuracy
Begin
If Not SaveArray(Mapl) Then GoTo Exit; {CoxpaHsieM HadaJbHBI MAacCHB IMapaMeTPOB }
For I1=1 To k Do Begin {Bsimonasiem k Me>XnapTaHHBIX I11aroB}

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; {CoxpaHsieM KOHEUHbI MacCHB TTapaMeTPOB }
For I =1 To TLong(Map”[0]) Do
DirectMap”[I] = DirectMap”[I] - Map”[1]; {Bpraucnsiem nanpasnenue ParTan mara}
ParTanStep = 1; {3anaem HauanpHOE 3HaueHue ParTan mary}
Est = Optimize(DirectMap, ParTanStep); {Bb3pIBaeM QyHKIMIO MOAOOPA ONITUMAIILHOTO I11ara}
If Error <> 0 Then GoTo Exit;
End
Close
Begin
Exit:
If Not EraseArray(Map) Then,; {OcB00OXTaeM BCIIOMOTATENIbHBIE MACCHUBHI }
If Not EraseArray(DirectMap) Then;
QName = "CloseSession"; {3amaem mms 3ampoca}
Map = NewArray(mRealArray, 1); {Co3maem mMaccuB AJ1st apryMEHTOB 3a1poca}
If Map = Null Then GoTo Exitl;
TPointer(Map”[1]) = @Handle; {3aHOCHM azmpec eAMHCTBEHHOTO apryMeHTa }

If Not GenerateQuest(@QName, Map) Then; {OTtkpbiBaem ceanc paboThI C 3aJaYHUKOM }
If Not FreeArray(mReal Array, Map) Then; {OcBoboxxaaem MaccuB Jyisi apryMeHTOB }
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Exitl:
End
End Instructor

8.4 CmaHOapm emopo20 ypOo8HsI KOMIMOHEHMa y4yumeisib

KomroHeHT yuutens OJHOBPEMEHHO PadOTAaeT TOJBKO C OJAHUM YUHTENEM. 3ampochl K KOMIIOHEHTY
YUHUTENb MOXKHO pa30UTh Ha CJIE/TYIOINE TPYIIIHL.
1. OOyuenue ceru.
2. UreHue/3anHCh YIHUTEIIS.
3. HHunuanus penaktopa yuuTens.
4. Pabota c mapameTpamu y4HuTeIIs.

8.4.1 OOyuenmue ceTn

K mannO# Tpymnme oTHOCATCS TpH 3ampoca — o0y4unth ceth (InstructNet), mpoBectu N mraroB o0ydeHus
(NInstructSteps) u npepBatb o0ydenue (Closelnstruction).

8.4.1.1 Ooyuums cemo (InstructNet)

Onucanue 3ampoca:
Pascal:
Function InstructNet : Logic;
C:
Logic InstructNet()
ApPryMeHTOB HET.

Hasnauyenune — npon3BouT 00yueHHE CETH.

Omnucanue UCTIOIHEHHSI.

Ecmu Error <> 0, To BEIIOJIHEHHE 3a1poca MpeKpariaeTcs.

Ecnu B MOMEHT mostydeHHs1 3a1poca y4uTellb He 3arpy’kKeH, To Bo3HHKaeT omuoka 601 — HeBepHOE UM

KOMITOHEHTa, yIPaBJICHHE NepeaeTcsi 00padoTUMKY OIMO0K, a 00paboTKa 3ampoca MpeKpariaeTcs.

3. BrmonHsieTcs riaBHas IpoLeaypa 3arpy>KeHHOTO YUHUTels.

4. Ecnu Bo BpeMsl BBIIIOJIHEHUS 3aIIpoca BO3HUKAET OIIMOKa, a 3HaUeHHe iepeMeHHol Error paBHO Hyiio,
TO T€HEpUpYeTCsl BHYTpPEHHssT omnOka 605 — omrrbKka WCIIONHEHUs YYUTENs], YIIPaBiIeHHE NepeaeTcs
00paboTurKy ommooK, a 00paboTKa 3arpoca NpeKparaeTcs.

5. Ecnm Bo BpeMsi BBITIOJIHEHUS 3aIIpoca BO3HUKAET OUINOKA, a 3HaYeHHe IiepeMeHHoi Error He paBHO Hy-
JI10, TO 00paboTKa 3ampoca IpeKpanaeTcs.

N —

8.4.1.2 IIposecmu N wazoe odyuenusn (NInstructSteps)

Ornucanwue 3amnpoca:
Pascal:
Function NlnstructNet( N : Integer ) : Logic;
C:
Logic NinstructNet(Integer N)
Omnmcanne aprymeHra:
N — 9uc0 BHITOMHEHUH 0JI0Ka OJHOTO IIara O0y4IeHUs CEeTH.

Haznauenue — nmpon3BoaAUT 0OydeHHE CETH.
OnwcaHne NCTIOTHEHHS.

1. Ecmu Error <> 0, TO BBINOJHEHKE 3aITpoca PeKpaniaeTcs.

Ecmu B MOMEHT MOJTy4eHHs 3ampoca YIUTellb He 3arpy>keH, TO BO3HUKaeT ommnoka 601 — HeBepHOE nMs
KOMITOHEHTA, YIPaBJICHHE MepeaeTcsi 00paboTUUKY OIIMOOK, a 00paboTKa 3ampoca MpeKparaeTcs.

3. Brmonnsercss O6J0K HHUIMAINK TJIABHOW MPOIEAYPHl 3arpy:KEHHOTO y4uTens, N pa3 BbIIOIHACTCS
0JI0K OTHOTO T1ara 0Oy4YeHHs, BBIIOTHIETCS OJIOK 3aBEpPIICHUS 00YIEHHS.

4. Ecuu Bo BpeMsl BBIIIOJIHEHUsI 3aIIpoca BO3HUKAET OLIMOKa, a 3HaueHue nepeMenHoi Error paBHo Hyiio,
TO T'eHEpUPYETCsl BHYTPEHHss1 ouinOka 605 — omrrbka UCIIONHEHHUs YYHUTENsl, YIIPAaBICHHE MeperaeTcs
00paboTurKy omKrboK, a 00paboTKa 3arpoca NpeKpariaeTcs.

5. Ecnm Bo BpeMs BBIITOJHEHHUS 3alpOCca BO3HUKAET OIIMOKA, a 3HAaUeHHe mepeMeHHoi Error He paBHO Hy-
JI10, TO 00paboTKa 3ampoca MpeKpaiaeTcs.
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8.4.1.3 Ilpepsamw obyuenue (Closelnstruction)

Ornucanwue 3amnpoca:
Pascal:
Function Closelnstruction: Logic;
C:
Logic Closelnstruction()
ApryMeHTOB HET.

Ha3znauyenue — npepbiBaeT 00y4eHHE CETH.
OnrcaHne NCTIOHEHHS.

1. Ecmu Error <> 0, TO BBINOJHEHKE 3aITpoca MPeKpaniaeTcs.

Ecmu B MOMEHT MOJTy4eHHs 3ampoca YIUTellb He 3arpy’keH, TO BO3HUKaeT ommnoka 601 — HeBepHOE nMs
KOMITOHEHTA, YIPaBJICHHE MepeiaeTcsi 00paboTUUKY OIIMOOK, a 00paboTKa 3ampoca MpeKparaeTcs.

3. Ecnu B MOMEHT MOJIydeHHMs1 3a1poca He BBITOJIHIETCS HU OJIMH U3 3anpocoB 00y4uTh ceTh (InstructNet)
i npoBect N maroB oOydenus (NInstructSteps), To Bo3HuKaeT ommoka 606 — HeBepHOE HCIOIB30-
BaHME 3alpoca Ha MpepbIBaHUe 00y4YeHUsl, yIpaBieHHe nepenaercss 00paboT4yrky omubdok, a 0opadoT-
Ka 3ampoca npeKpaiaeTcs.

4. 3aBepiaercs BBIIOJIHEHUE TEKYILETO I1ara 00y4eHus! CeTH.

BeinonnseTcst 010K 3aBepieHus: 00ydeHHs CETH.

6. Ecnu Bo Bpemst BBINOJIHEHHS 3alpoca BO3HUKAET OLUIMOKA, a 3HAYCHUE MepeMeHHo# Error paBHO HyIIO,
TO T'eHEpUPYETCsl BHYTPEHHss1 ouinOka 605 — omrrbka UCIIONHEHHUs YYUTeNs, YIIPAaBICHHE MepeIaeTcs
00paboTurKy omKrboK, a 00paboTKa 3arpoca NpeKpariaeTcs.

7. Ecnu Bo BpeMsi BBITIOJIHEHHS 3aIIpOca BO3HUKAET OLIMOKA, 8 3HAUeHHE TepeMeHHOM Error He paBHO Hy-
JI10, TO 00paboTKa 3ampoca MpeKpaiaeTcs.

(9]

8.4.2 Yrenue/3anmuch yuuTest

B JAaHHOM paszeJi€ OIMUCaHbI 3alIPOChI, IMMO3BOJIAONIUEC 3arpy3UTh YUUTECIIA C JUCKA WIN U3 TaMATH, Bbl-
TPY3UTh YUYUTCIIA U COXPAHUTH TCKYIICTI'O YUUTEISI HA JUCKE WU B TaMSTH.

8.4.2.1 IIpouumams yuumens (inAdd)

Ornucanwue 3amnpoca:
Pascal:
Function inAdd( CompName : PString ) : Logic;
C:
Logic inAdd(PString CompName)
Omnmcanne apryMmeHra:
CompName — yka3zarenb Ha CTPOKY CUMBOJIOB, COJIeprKalyto uMs (aiiia KOMIOHEeHTa WK apec OIHU-
CaHHUs1 KOMIIOHEHTA.

Hasnagyenue — yuraer Y4UTEIA C AMCKa WIN U3 TIaMSTH.

Omnucanue UCTIOTHEHHUSI.

1. Ecnu B xauectBe aprymenta CompName gaHa CTpOKa, IEPBbIE YETHIPE CUMBOJIA KOTOPOH COCTaBIISIFOT
cioBo File, To ocTanbHas 4acTh CTPOKH COAEPXKUT MMsI KOMIIOHEHTa U Tocie nmpoderna numsa daiina, co-
JIEpKaIlero KOMIOHEHTY. B mpoTuBHOM ciydae cuuraercs, uto aprymeHT CompName ConepX HT yKa-
3aTenb Ha 00JIacTh MaMATH, COISPIKAIYIO OIMCaHWEe KOMIIOHEHTa B (hopMarte A1 3alMCH Ha JucK. Ec-
JIM OIIMCAaHWE HE BMEINIAETCS B OJHY 00JacTh MAaMATH, TO AOMYCKAETCs BKIIOYEHHE B TEKCT ONHCAHU
KOMITOHEHTa KJtoueBoro ciaosa Continue, 3a KOTOPBIM CIIEAyeT YeThIpe Oaiita, cogeprkalie aapec clie-
IYIOIIEeit 00JIacTH MaMsITH.

2. Ecnu B naHHBII MOMEHT 3arpy»eH OpYyroil yduTenb, TO BbiodHseTcs 3amnpoc inDelete. Yuuntesns cuu-
ThIBaeTCs U3 (aiiaa Uiy U3 mamsTu.

3. Ecnwu cumThIBaHHE 3aBepIIaeTCs M0 OUIMOKE, TO BO3HUKAET omnoOka 602 — ommbKa CUNTHIBAHHS yUUTE-
JIs1, yrpaBlieHHe nepeiaeTcsi o0paboTUUKy OIIMOO0K, a 00paboTKa 3ampoca MpeKparaeTcs.

8.4.2.2 Yoanenue yuumens (inDelete)

Onucanue 3amnpoca:
Pascal:
Function inDelete : Logic;
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C:
Logic inDelete()
ApPryMeHTOB HET.

HaznaueHue — ynansger 3arpy>k€HHOIO B IaMATh YUUTEI.
OnucaHye UCTIOJHEHHUS.

1. Ecnm cimcox B MOMEHT ITOJIyYSHHS 3alpoca y4uTellb He 3arpy’KeH, TO BO3HHKaeT ommoOka 601 — He-
BEpHOE MMs yUMTENs, yIpaBleHue nepenaercsa o0padoTunky omubok, a o0paboTka 3ampoca npekpa-
aeTcsl.

8.4.2.3 3anucv komnonenma (inWrite)

Ornucanwue 3amnpoca:
Pascal:

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

Logic inWrite(PString* FileName)

Onmcanne apryMeHTOB:
CompName — yka3aTesb Ha CTPOKY CUMBOJIOB, COIEPIKALYF0 UMsI KOMIIOHEHTA.
FileName — ums aiina win agpec namsaTH, Kyaa Hajo 3anicaTh KOMIIOHEHT.

Haznauyenue — coxpaHnsieT yuuTesst B (aiiie i B NaMsITH.
OnwcaHne NCTIOTHEHHS.

1. Ecnu B MOMEHT MOJyYEHHUS 3aIpoca yUUTENb HE 3arpyKeH, TO BO3HMKaeT ommoka 601 — HeBepHOE MMS
KOMITOHEHTA, YIPaBJIeHHE MepeaeTcsi 00paboTUUKY OIIMOOK, a 00paboTKa 3ampoca MpeKparaeTcs.

2. Ecnu B xadectBe aprymenta FileName nana crpoka, repBble HeThIpe CMMBOJA KOTOPOH COCTAaBISIFOT
cnoBo File, To ocranbHas yacTh CTPOKU COAEPKUT UMs (paiina /i 3amiucu KoMIloHeHTa. B mpoTuBHOM
ciy4yae FileName noymkeH cozmepxaTh MycTol ykas3arelib. B 3TOM cilydae 3ampoc BepHEeT B HEM yKa3za-
Tenb Ha 00JacTh MaMmsATH, Kyaa Oy[eT MOMENICHO ONHCaHWe KOMIIOHEHTa B (opMaTe AJs 3alliCH Ha
muck. Ecnn onmcanne He BMemaeTcsl B OJHY 00JIacTh MaMATH, TO B TEKCT OyZIeT BKIIOUEHO KITIOYEBOE
cnoo Continue, 3a KOTOPBIM CJIEyeT YeThipe 0aiiTa, colepkallue aapec CleAyromeld 00aacTi nams-
TH.

3. Ecnu Bo BpeMs COXpaHEHHsS KOMITOHEHTa BO3HHUKHET OIIMOKA, TO BO3HHMKAeT omubOka 603 — omubka
COXpaHeHHs KOMIIOHEHTa, YIpaBJeHue nepenaercs o0paboTyuky ommbok, a obpaboTka 3ampoca npe-
KpaImaeTcs.

8.4.3 Nuunuanus pegakTopa y4uTeJas

K aT0i1 rpynme 3ampocoB OTHOCHTCS 3arpoc, KOTOPbIH MHUIMUPYET paboTy HE paccMaTpHBaeMoro B
JTaHHOHW paboTe KOMIIOHEHTA — PelaKTopa YUUTEIs.

8.4.3.1 Peoaxmuposamsp komnonenm (inEdit)

Ornucanwue 3amnpoca:

Pascal:

Procedure inEdit(CompName : PString);

C:

void inEdit(PString CompName)

Omnmcanne apryMmeHra:

CompName — yka3zarenb Ha CTPOKY CUMBOJIOB — UMl (haiiyia miti afipec naMsTH, CoiepIKallne OIUCaHue
YUUTEIS.

Ecnu B kauectBe aprymenta CompName JaHa CTPOKa, HEPBbIE YEThIPE CUMBOJIA KOTOPOI COCTABIISIOT
cnoBo File, To octanbHas 4acTh CTPOKH COJCPXKHUT UMsI YYHUTEIsl M mocie npodena umst Qaiiia, coaepikaliero
onucanue yuyurelns. B nmpoTuBHOM ciiydae cuurtaercsi, uto aprymeHT CompName colepXuT yka3arellb Ha 00-
JIaCTh MAMSITH, COICPIKALILYIO OIMCaHUe y4uuTelisi B (hopmare Jyisi 3ancH Ha IUCK. Eciii onrcanue He BMelaeTcst
B OJIHY 00JIaCTh MAaMSTH, TO JIOMYCKAeTCs BKIIOYCHUE B TEKCT ONMUCaHUs KirodeBoro ciosa Continue, 3a KOTO-
PBIM ClIeyeT ueThipe 0aiiTa, coliepiKaline aapec Cleayrolei 00JIacTH MamsTH.

Ecnu B kauectBe aprymenta CompName Iiepesiad MycToi ykazaTesb WM yKa3aTelb Ha IyCTYI0 CTPOKY,
TO PEJAKTOP CO3/IaeT HOBOT'O YUHTEIs.

8.4.4 PaGora c napamMeTpaMu y4uTeJsd

B JAAaHHOM PA3JCJIC OIMMMCAHbI 3aIIPOChI, TO3BOJIAIOIINE U3MCHATH IapaMETPhbl YUUTCIIA.
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N —

Param.

8.4.4.1 Iloayuums napamemput (inGetData)

Ornucanwue 3amnpoca:
Pascal:
Function inGetData(Var Param : PRealArray ) : Logic;
C:
Logic inGetData(PReal Array* Param)
Onmcanne aprymeHra:
Param — axpec MaccuBa mapameTpoB.

Ha3zHauenune — Bo3BpalaeT BEKTOp apaMeTPOB yUHUTEIIS.

OnwcaHne NCTIOTHEHMS.

Ecmm Error <> 0, To BBITIOJTHEHHE 3ampoca MpeKpamaeTcs.

Eciu B MOMEHT MOJTy4eHHs 3ampoca YIUTellb He 3arpy’keH, TO BO3HUKaeT ommnoka 601 — HeBepHOE nMs
KOMIIOHEHTa, YIIpaBJIeHHe NepenaeTcst 00paboTyruKy omuboK, a 00paboTka 3anpoca IPEeKPaIiaeTCs.

B maccus, agpec KoToporo nepenas B aprymMenTe Param, 3anocsTcs 3HadeHus mapameTpos. Ilapamer-
PBI 3aHOCATCS B MACCHB B IOPSIZIKE ONMCAHUS B Pa3/elie ONUCAHMS CTATHIECKUX IEPEMEHHBIX.

8.4.4.2 Ilonyyumoe umena napamempos (inGetName)

Onucanue 3amnpoca:
Pascal:
Function inGetName(Var Param : PRealArray ) : Logic;
C:
Logic inGetName(PReal Array* Param)
Onvcanue apryMeHra;
Param — agpec MaccuBa ykaszarteleii Ha Ha3BaHUS TapaMETPOB.

Hasnauenue — Bo3Bpaliaer BEKTOp yka3aTesell Ha Ha3BaHUs MapaMeTPOB YUUTEIIS.

OnucaHue UCIIOTHEHMUS.

Ecnu Error <> 0, To BBINOJTHEHHE 3apoca MpeKpalaeTcs.

Ecimu B MOMEHT TOTy4EHUs 3apoca YIHUTEINb He 3arpy>KeH, TO BO3HUKAeT ommnoOka 601 — HeBepHOE UMs
KOMIIOHCHTA, YIIPaBIICHHUE NiepeaacTcss 00padoTIHKy OmmO0K, a 00paboTKa 3ampoca MpeKpaIacTcs.

B maccuB, aapec koToporo nepefan B aprymente Param, 3aHocsTCS ajgpeca CUMBOJBHBIX CTPOK, CO-
JIepKaIX Ha3BaHUS IapaMeTpOB.

8.4.4.3 Ycmanoeums napamempul (inSetData)

Ornucanwue 3amnpoca:
Pascal:
Function inSetData(Param : PRealArray ) : Logic;
C:
Logic inSetData(PReal Array Param)
Onmcanne apryMeHTOB:
Param — axpec MaccuBa mapameTposB.

Hasnauenue — 3ameHsieT 3HAYEHUS MapamMeTpoOB YYUTEIIA Ha 3HAYCHUS, NEPECAAHHBIC, B apryMeHTE

OnwcaHne NCTIOHEHHS.

Ecmu Error <> 0, To BBITIOJTHEHHE 3ampoca MpeKpamaeTcs.

Ecnu B MOMEHT MOJTy4eHHs 3ampoca YIUTellb He 3arpykeH, TO BO3HUKaeT ommnoka 601 — HeBepHOE nMs
KOMIIOHEHTa, YIIpaBJIeHHe nepenaeTcst 00paboTyruKy omuboK, a 00paboTka 3anpoca IPeKPaIiaeTcs.
ITapameTpsl, 3HaYEHUs] KOTOPBIX XPAHATCS B MAacCHBE, aJpec KOTOPOro mepefaH B apryMmeHre Param,
MEPEAOTCS YUUTEIO.

CHAPS8.DOC 156



8.4.5 O0OpabGorka omudoOK

B Tabn. 4 npuBeeH MOJHBIA CIUCOK OMIMOOK, KOTOPbIE MOTYT BO3HHKATh IPU BBIMOJHEHHH 3aIIPOCOB
KOMIIOHEHTOM y4YHUTENb, U ICHCTBUS CTAaHIAPTHOT'O 00paboTIrKa OIIHOOK.

Tabnuua 4.
O1mnOKY KOMIIOHEHTA YYHUTENb U ASHCTBUSI CTaHAAPTHOT0 00paboTYNKa ONIMOOK.
Ne | HazBanwue omm0ku CranpaprHas o0paboTka
601 | HecoBMECTUMOCTb CETH U YUHUTENS 3anecenue Homepa B Error
602 | OmmbKa CYNTHIBAHNS YIUTENS 3anecenue Homepa B Error
603 | OmmbKa cCOXpaHCHUS YIUTEIIS 3aneceHue HoMmepa B Error
604 | HexoppekTHas paboTa ¢ maMsIThIo 3anecenue HoMepa B Error
605 | OmmOKa NCHONHEHUS YUUTEIs 3anecenue Homepa B Error
606 | HeBepHoe ncronp3oBaHue 3arpoca Ha npepbiBanne o0ydenust | 3anecenue Homepa B Error
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